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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa SBIsIETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO 0O0IIero oOpa3oBaHHsA: OHA 00eCIedrnBaeT H3yUCHHE
JPYTUX IUCIMIUIMH, KaK €CTECTBEHHO-HAyYHOTO, TaK W T'YMaHHTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAUMO s
NpOJOJDKEeHUsT 00pa3oBaHUs U B MOBCEIHEBHOW >KM3HU. PazBuTHe y oOydaromuxcsi HayYHBIX MPEACTABICHUH O
NPOUCXOXKJCHUA W CYIIHOCTH alreOpanvecKkux aOCTpakind, crocode OTpaKeHHs MaTeMaTHUSCKOW HayKoW
SBJICHUH U MPOLIECCOB B MPHUPOJIE U OOIIECTBE, PO MAaTEMAaTHYECKOTO MOJEIIMPOBAHUS B HAYYHOM TTO3HAHWUHU U B
MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HEOOXOAMMBIX JIS
ajjanTaiid B COBpeMeHHOM IudpoBoM obmecTtBe. M3yuenme anreOpbl obecriednBaeT pa3BUTHE YMEHUS
HaOJIO/IaTh, CPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIUICHHUS, CHOCOOHOCTH
apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JEMCTBHUS W BBIBOJBI, (hopMyimpoBaTh yTBep:kaeHus. OCBoeHHE Kypca
anreOpbl oOecrieYyrBaeT pPa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYAIONIMXCS: OHU HCIONB3YIOT JCAYKTUBHBIC H
WHAYKTUBHBIE PacCyXICHHUs, 0000IIeHne W KOHKPETH3alH0, adcTparnpoBanne u aHanoruo. OOyueHue anredpe
NpeAroaraeT 3HaUUTeNbHBII 00BEM CaMOCTOATENBHON NIETEABHOCTH 00YyUYaIOMIUXCsl, IO3TOMY CaMOCTOSITEIBHOE
peleHue 3aaa4 SBIsieTcs peann3anuel AesTeIbHOCTHOTO IPUHIINIIA 00yUeHHS.

B ctpykType mporpammsl yuebHOTO Kypca «AnreOpa» UIS OCHOBHOTO 0OIIero o0pa3oBaHHS OCHOBHOE MECTO
3aHUMAIOT COJCPIKATENLHO-METOIMUECKIE JIMHUM: «YWClIa W BBIYHCICHUN», «ANTeOpanvecKue BBIPAKCHUI,
«YpaBHeHUsI U HepaBeHCTBa», «DyHkium». Kaxnas u3z 3Tux cojepkaTelbHO-METOINYECKUX JIMHUN pa3BUBAeTCA
Ha MPOTSHKEHUM TPEX JIET U3yUeHHs Kypca, B3aUMOICHCTBYS C IPYTUMHU €0 JIMHUSMH. B Xo/1e u3ydeHus yuaeOHOTo
Kypca oOydaromuMcsl MPUXOANUTCS JOTHYECKH PACCYKIaTh, HCIIOIh30BATh TEOPETUKO-MHOXKECTBEHHBIH s3bIK. B
CBSI3U C 3TUM B IIPOrpaMMy y4eOHOTO Kypca «AnreOpa» BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTUKH, TIPEICTABICHHBIC
BO BCEX OCHOBHBIX pazjefiax MaTeMaTH4eckoro oOpa3oBaHMs U CIIOCOOCTBYIOUIME OBIAJICHHIO OOyYaroIIUMHCS
OCHOB YHHBEPCAIBHOI'O MaTeMaTH4eckoro s3bika. ConepKaTelibHOW W CTPYKTYPHOH OCOOCHHOCTHIO yd4eOHOTO
Kypca «Anredpay SBIISIETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Coz[epxcaHHe JuHUN «Yucna W BBIYMCICHHUSI CIIYKUT OCHOBOM JJIsA HaHBHCﬁmeFO HN3y4YCHHUA MATCMATHUKU,
CMOCOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS JIOTHYECKOTO MBIIIICHUS, (OPMUPOBAHUIO YMEHHUS TOJb30BATHCS
ANTOPUTMAMH, a TaKKE NPHOOPETCHUIO MPAKTHYCCKUX HABBIKOB, HEOOXOJUMBIX JIJIsl MOBCEAHEBHOW JKU3HHU.
PazBuTHe TOHSATHA O YWCIIE HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs CBSI3aHO C palMOHAJIbHBIMUA H
UppaIMOHATBHBIMU YHCIaMH, (POPMHUPOBAHHEM MPEJCTABICHUN O NEHCTBUTEIHLHOM YHCIE. 3aBepIicHHE OCBOCHHS
YHUCIIOBOW JIMHUW OTHECEHO K CpeHeMY 00IIeMy 00pa30BaHHIO.

Conepxanue JByX anreOpamyecKux JIMHUN — «AnreOpandyeckue BhIpaXEHHs» U «YpaBHEHHS W HEPaBEHCTBAY
croco0cTByeT (POPMUPOBAHUIO Y O0YUAIOIIMXCS MAaTEeMaTUYECKOro arrapaTa, HEOOX0AUMOTO IS PEUICHHs 3aj1ad
MaTeMaTHKH, CMEXHBIX TPEJIMETOB W MPAKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHE OCHOBHOTO OOIIero
oOpa3zoBaHus y4eOHBIH MaTepuan TPYNIUPYETCs BOKPYT PAallMOHANBHBIX BBIpaXKEHWUH. AnreOpa JeMOHCTPUPYET
3HaAYCHUC MATCMATHUKH KaK SA3bIKAa JJId IOCTPOCHUA MATCMATHUYCCKUX MOIIeJIeﬁ, OIMUCaHUsA MPOUECCOB 1 SIBJICHUAN
peanbHOro Mupa. B 3amaum oOydeHus aireOpe BXOST TaKKe JalbHEHIee pa3sBUTHE alTOPUTMHYECKOTO
MBINUICHHUS, HEOOXOIAMMOro, B YaCTHOCTH, JUIsl OCBOCHHMS Kypca HWH(OOPMATHKH, W OBJAJCHUC HaBBIKAMHU
JNeNyKTHBHBIX paccyxaeHuii. [IpeoOpazoBaHue CUMBOJBHBIX (DOpM CIIOCOOCTBYET DPa3BUTHIO BOOOpakKeHUs,
CMOCOOHOCTEH K MaTEMAaTHYEeCKOMY TBOPUECTRY.

Conepxanne QyHKIMOHATLHO-TPAQUICSCKOM JTMHAU HAICIICHO HA MOJy4YEeHUE 00yJarOIUMHICS 3HAHUH 0 (DYHKIUAX
KaK BaKHEWIeH MaTeMaTHIeCKOW MOJIEIH JUIsl ONTUCAHUS U UCCIIEIOBAHUS Pa3HOOOPa3HBIX MPOIECCOB U SBICHHUN
B Ipupoze u obmiecTBe. M3yueHrne MaTepuana CiocOOCTBYET Pa3BHTHIO y OOYUaIONIMXCS YMEHHUS UCIIOJIL30BATh
pa3InYHbIC BBIPA3HUTENILHBIC CPE/CTBA S3bIKA MATEMATHKH — CIIOBECHBIC, CHMBOJIMYECKUE, TpauyuecKre, BHOCUT
BKJIaJT B JOPMHUPOBAHKE TPESJICTABICHUI O POJIU MATEMATHKH B PA3BUTHUH IUBUIIU3AIMH U KYJIBTYPHI.

CoracHo yueOHOMY TUTaHy B 7-9 Kiaccax m3ydaeTcst y9eOHBIH Kypc «ANredpay, KOTOPBIA BKITIOYACT CIIEIYIONTHE
OCHOBHBIC pa3/ieibl coiepkaHus: «Uumcna W BBIYUCICHUS», «ANTreOpandeckre BHIPAKCHHUS», «YPaBHEHUS W
HEPABEHCTBaY, «DYHKITUIY.

Ha uzyuenmne yueOHoro xypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 gaca (3 gaca B Henmeno), B 8
kiacce — 102 gaca (3 gaca B Hegemo), B 9 kinacce — 102 gaca (3 gaca B HeZemo).



COJEPXAHUE OBYYEHMUA

7 KJIACC

Yuciia 1 BBIYUCICHUSA

HdpoOu OOBIKHOBEHHBIE W JECATUYHBIC, IMEpeXoA OT OAHOH ¢Gopmbl 3ammcu apobeit k Apyroii. I[lonsrue
PaLKOHATBHOTO YHCIIA, 3al1MCh, CPABHEHNE, YIOPSIOUYMBAHNE PAllMOHAIBHBIX Yyucel. ApudpmeTndeckue 1eiCcTBUs C
panroHaNbHBIMU YKCIaMU. Pemenue 3aia4 n3 peanbHON NPaKTHUKU HA YacTH, HA IPOOH.

CreneHb ¢ HaTypaJbHBIM TIOKa3aTelleM: OIpelelicHue, MpeoOpa3oBaHHEe BHIPaKEHUI HAa OCHOBE ONpeAeIeHUs,
3anuch O0onbpInX yncen. IIponenTsl, 3anich NPOLEHTOB B BUE APOOH U JpoOu B BUAE MIPOLEHTOB. Tpu OCHOBHBIE
3a/1a4¥ Ha IPOIEHTHI, PEIICHNE 3a/1a4 U3 PEATbHOW ITPAKTHKH.

[IpuMmeHeHne NpU3HAaKOB AETUMOCTH, Pa3loKeHNEe Ha MHOYKUTENH HAaTYpaJbHBIX YUCEIL.

PeanbHbie 3aBUCHMOCTH, B TOM YHCIE MpsiMasi 1 00OpaTHast MPOIOPLUOHAIEHOCTH.

Anredpanyeckne BbIPasKeHUsI

[IepemenHble, 4YHCIOBOE 3HAuU€HUE BBIPAKEHUS C TNepeMeHHOM. JlomycTuMble 3HAuYeHHS MEPEMEHHBIX.
[IpencraBieHne 3aBHCHMOCTH MEXKIY BeJIMYMHAaMU B BHAC (QOpMynbl. Beruuciaenus mno ¢dopmynam.
[IpeoOpa3oBanre OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO PaBHbBIC BBIPAKEHHUS, IPaBMIIa IPeoOpa3oBaHUs CyMM U
IPOM3BEICHUMN, PaBHJIa PACKPBITUS CKOOOK Y MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoiicTBa cTENEeHH ¢ HaTypaJbHBIM MTOKa3aTeleM.

Opnnounensl 1 MHOro4IeHsl. Crenens MHOrowieHa. CloXKeHNe, BEIMUTaHUE, YMHOKEHHE MHOTOWIEHOB. POopMyIIBl
COKpPAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMBI U KBaapaT pasHocTH. DopMmyna pa3HOCTH KBaApaToB. PasnokeHne
MHOTOUYJIEHOB Ha MHOKUTEJIH.

YpaBHeHNs M HEPABEHCTBA

YpaBHeHHE, KOPEHb YPaBHEHHsI, IPaBUJIa IPEOOPa30BaHusl ypaBHEHUS, PABHOCHILHOCTD yPaBHEHUI.

JIuneiiHoe ypaBHEHHE € OJHOM IIEPEMEHHOM, YUCIO KOPHEW JMHEHMHOIO YpaBHEHMS, pELICHUE JMHEHHBIX
ypaBHeHUl. COoCcTaBlICHUE YPAaBHEHHM 110 YCIOBUIO 3a/1auu. Perienne TeKCTOBBIX 3a/1a4 C TIOMOIIBIO YPaBHCHHIA.
JluneitHOe ypaBHEHHE C OBYMS TEepeMEeHHBIMH W ero rpaduk. CrucremMa ABYX JHHEHHBIX ypaBHEHUH C JBYMS
NepeMeHHbIMU. Perienne cucreM ypaBHEHHH crocoOOM MOACTaHOBKH. lIpuMepsl pelieHusi TEKCTOBBIX 3a4ad ¢
IIOMOILBIO CUCTEM YPaBHEHM.

DyHKUNH

Koopaunara Toukn Ha mpsimoil. UucnoBbele mpoMeXyTKU. PaccTosHue Mexnay ABYMs TOYKaMH KOOPAMHATHOM
IPSIMOI.

[IpsimoyronbHas cucrema KoopAuHAT, ocu Ox u Oy. AGcuucca U OpMHATa TOYKH HAa KOOPJIWHATHOMN IJTIOCKOCTH.
[Ipumeps! rpadukoB, 3agaHHbIX GopMmynamu. UteHue rpadukoB peanbHbIX 3aBucumocTel. [lonsatue (yHxumm.
I'padux dpynkunu. CeoiictBa pynkuuid. Jluneitnas ¢pynknus, e€ rpaduk. I'padux dynkoun y = [x|. I'padudeckoe
peleHue JINHEWHBIX YPABHEHUI U CUCTEM JIMHENHBIX YPAaBHEHU.

8 KVIACC

Yucaa 1 BbIYMCTCHUS

KBagpatHeiii xopep u3 uucia. [loHaTtHe 00 uppalMoHAaIbHOM 4dHucie. JlecsATWYHbIE NPHONMKEHUS
UppauroHaNbHBIX yncen. CBOHCTBAa apu(METHUECKUX KBaJPAaTHBIX KOPHEH M MX MPUMEHEHHE K MpeoOpa3oBaHMIO
YHCJIOBBIX BBIPAXKEHUH U BBIYUCIICHUSIM. J{eHCTBUTENBHBIE YUCTIA.

CreneHs ¢ LebIM MOKa3aTeneM U e€ cBoiicTBa. CTaHAapTHAs 3alMCh YHCa.

AaredpanvecKkue BbIPasKeHHS

KBangpaTHslil TpExuieH, pa3iioskeHre KBaAPaTHOro TPEXUJIeHa HA MHOKHUTEH.

Anrebpandeckass npoOb. OcHOBHOE CBOHCTBO anredpanueckod Ipobu. CroxeHue, BbIYUTaHUE, YMHOXEHHE,
JieNieHre anredpandeckux Japodeid. ParmonansHble BRIpaXKEHUS U UX TIPeo0pa3oBaHue.

YpaBHeHNs 1 HEPABEHCTBA

KsagpatHoe ypaBHeHue, ¢opMmysia KOpHEH KBaapaTHOro ypaBHeHHsA. Teopema Buera. Pemenue ypaBHeHwuid,
CBOJAIIMXCA K TMHEWHBIM U KBaJpaTHBIM. IpocTeiimme qpobHo-pariioHanbHbIe ypaBHEHUS.

I'paduueckas uHTEpHpeTaUs YpaBHEHUH C JBYMs MEPEMEHHBIMH M CUCTEM IIMHEHHBIX ypaBHEHUH C ABYMS
nepeMeHHBIMU. [IpUMephI pelIeHns: CUCTEM HEJIMHEHHBIX YPAaBHEHUH ¢ ABYMS EPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CII0COO0M.

HucnoBble HEpAaBEHCTBA M MX CBoMcTBAa. HepaBeHCTBO ¢ OJHOM NepeMeHHOH. PaBHOCHIBHOCTH HEPABEHCTB.
JIunelinple HepaBeHCTBa C OAHOM NepeMeHHON. CHCTEMBI TMHEWHBIX HEPABEHCTB C OJHOM ITEPEMEHHOM.

DOyHKIUH

[onstne pynknun. O6macTh onpeaeneHus U MHOXecTBO 3HaueHui QyHkimun. CriocoOb! 3aiaHus QYHKIUH.



I'paduk dynkiuu. Yrenue cpoicTB ¢GyHkuuu mo e rpaduky. Ilpumepbl rpadukoB (QYHKIHH, OTPaykKaroIInX
peanbHbIC TIPOIIECCHI.

OYHKIHH, OMUCHIBAIOIINE MPSIMYIO B 00PATHYIO TPOMOPIIHOHATLHBIC 3aBUCUMOCTH, UX Tpaduku. OyHKIHK y = X2,
y =x3, y = \x, y=|x|. [paduueckoe pelicHue ypaBHEHHI 1 CHCTEM yPaBHCHHIA.

9 KJIACC

Yuciia 1 BBIYUCICHUSA

PanmonaneHble 4Ynclia, WppanMoOHaJIbHBIE YHCIA, KOHEYHbIE W OECKOHEYHBIC ACCATHYHBIE IpoOu. MHOXKeCTBO
JNEHCTBUTEIBHBIX YUCEN, ICHCTBUTENbHBIE YHUCIAa KaK OECKOHEUHblE AecATHYHBbIE OpoOu. B3anmMHO omHO3Ha4YHOE
COOTBETCTBHE MEXy MHOKECTBOM JIECTBUTEIBHBIX YHCEN M KOOPAUHATHOM MPSIMON.

CpaBHeHUe JeHCTBUTEIBHBIX YUCEN, apu(METUIECKUE IEHCTBUS C ACHCTBUTEIBHBIMU YUCIAMH.

Pa3mepbl 00BEKTOB OKPYKAIOLIETO MUPA, JJIUTEIBHOCTH IIPOLIECCOB B OKPY>KAIOIIIEM MHPE.

[Tpubnmx€HHOE 3HAYCHHWE BEJIMYUHBI, TOYHOCTh HpuOmMKeHusa. OxpyrieHue uwncen. I[Ipukuaka u oLeHKa
Pe3yJIbTaTOB BBHIYHCICHUH.

YpaBHeHHs U HEpaBeHCTBA

Jluneiinoe ypaBHeHue. PenieHne ypaBHeHM, CBOASNIMXCS K JINHEHHBIM.

KBagpatnoe ypaBHeHue. PemieHue ypaBHEeHUH, CBOAAIINXCS K KBaJApaTHbIM. bukBaapatHoe ypaBHeHue. [Iprumepbl
peleHus ypaBHEHUH TPEThEU U YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOXKUTEIH.

Pemenune npoOHO-panioHaIbHBIX YpaBHEHUH. PelieHrne TeKCTOBBIX 3a1a4 anre0pandeckuM METOI0M.

YpaBHeHHE ¢ OBYyMsI TIEpEMEHHBIMH W ero Tpaduk. PemieHne cucteM IBYX THHEWHBIX YpaBHEHWUH C ABYMS
NepEMEHHBIMU. PellleHne CUCTEM JBYX YpPaBHEHUMH, OAHO M3 KOTOPBIX JIMHEWHOE, a JIPyroe — BTOPOM CTENEHHU.
I'paduueckas nHTEpIIpETAIIMS CHCTEMBbl YPaBHEHHI C IBYMS IIEPEMEHHBIMH.

Pemenrie TeKCTOBBIX 3a/1a4 anreOpandeckKuM CriocoOoM.

YucioBble HEPaBEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM. PelleHue cHCTeM JIMHENMHBIX HEPABEHCTB C OJHOM
nepemenHoi. KBaaparHeie HepaBeHcTBa. [ paduueckas HHTEpIpeTaLusl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMH.

DyHKUNH

Ksappatnunas ¢yakmus, e€ rpapuk u cBoiicta. [lapabona, KOOpAHMHATH BEPIINHBI MapaOOIbl, OCh CUMMETPHH
apaboIIbL.

I'padmku yskrmit: y = kx, y =kx + b, y =k/x, y =x3, y = VX, y = [x| , ¥ HX cBOicTBa.

YucnoBble MOCJeA0BATEIHLHOCTH M POTrPeccun

[lonsATHE YMCIOBON MOCIEAOBATEIBLHOCTH. 3alaHie MOCIEN0BAaTEIbHOCTH PEKyPPEHTHOHN hopmysoi u dpopmyoit
n-ro 4JeHa.

Apudmerrnueckast 1 reomerpudeckas nporpeccur. GopMynbl n-ro dieHa apuMETHIeCKOH M IeOMEeTpHYECKON
MIPOrPECCHil, CyMMBI IIEPBBIX 71 YJICHOB.

Uzo0pakeHne 4aeHOB apUPMETHIECKON U TeOMETPUUECKOM MPOTrpecCHii TOYKaMH Ha KOOPAMHATHOM IJIOCKOCTH.
JIuHeHHBIN 1 SKCTIOHEHITUATBHBIA pocT. CIIOKHBIE TIPOIIEHTHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yIbTAaThl OCBOCHUS MIPOrPaMMbI yUeOHOTO Kypca «ANredpay XapaKTepu3yroTcs:

1) naTrproTnyeckoe BOCIMTAHME:

MPOSIBIEHHEM HHTEpeca K MpPOIUIOMY M HACTOSAILIEMY POCCUHMCKON MaTeMaTHKH, LEHHOCTHBIM OTHOLIEHHEM K
JOCTHKEHUAM POCCHUHCKUX MAaTeMaTHKOB M POCCHUHCKON MaTeMaTH4eCKOM IIKOJbI, K HCHOJb30BAaHHUIO 3THUX
JMOCTHKEHHUU B IPYTUX HayKaX M MPUKIAIHBIX cepax;

2) rpa:kaaHCcKoOe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHHeE:

TOTOBHOCTBIO K BBIMOJIHEHHUIO OOS3aHHOCTEH TpakJaHWHA W peajH3aldd ero IpaB, MPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHHUPOBAHUS pAa3IMYHBIX CTPYKTYp, SBICHHN, TPOLEAYp TIPaKIAHCKOTO
oOmecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHHIO ITHYECKHX MPOOIEM, CBA3aHHBIX C
MPAKTUYECKUM MPUMEHEHHUEM JOCTIKEHUH HAyKH, OCO3HAHMEM BaKHOCTH MOPAJIbHO-3THUYECKUX NPUHIUIIOB B
JIESATENIbHOCTU YYEHOTO;

3) Tpyi0OBOE BOCIIUTAHUE:

yCTaHOBKOI\/'I Ha AaKTHUBHOC YYaCTHC B PCHICHUH IIPAKTUYCCKUX 3aJaud MaTeMaTHYEeCKOM HaIrpaBJICHHOCTH,
OCO3HAaHMEM BAKHOCTH MAaTeMaTHYECKOro OOpa30BaHUSl Ha TMPOTSDKEHHHM BCEH IKU3HH UL yCIHEIIHOU
poheCCHOHANBHON AEATENPHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM W TIOCTPOCHHUEM
WHINBHUTyaTbHOW TPAeKTOpUU 00pa30BaHUS W KU3HEHHBIX IIAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIUTAHME:

CIOCOOHOCTBIO K OMOIIMOHATEHOMY M 3CTETHYECKOMY BOCIIPUSTHIO MaTEMaTHYECKHX OOBEKTOB, 33/1a4, PEIICHUH,
paccyXaeHui, yMEHHIO BUIETh MaTeMaTH4eCK1e 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTH HAY4YHOTO MO3HAHUS:

OpveHTanmuel B JESATENPHOCTH Ha COBPEMEHHYIO CHCTEMY HAayYHBIX TpPEACTAaBIeHH OO0 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJBI U OOIIECTBA, TOHUMAHUEM MaTeMaTH4ecKoi HayKh Kak chepbl
YeJI0BEUECKOMN JACATCIIBHOCTH, DOTallOB eé Pa3BUTUA W 3HAYMMOCTHU JIsI PA3BUTUA HHUBUIIW3AlUH, OBJIAJACHUEM
SI3PIKOM MAaT€MaTHKH M MaTEMaTHYECKOW KYJIBTYpOH KaK CPEJICTBOM IO3HAHUS MHpPA, OBIAJCHHEM MPOCTEUITIMHU
HaBBIKAMH HCCIIEIOBATEIIHLCKON e TeTbHOCTH;

6) ¢pusuveckoe Bocnutanue, GopMUpoOBaHNe KyJbTYPhl 310POBbS M SMOIMOHAJBHOI0 0J1aroNoTyYns:
TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKHE 3HAHUS B MHTEpPEcax CBOETO 370POBbs, BEAEHHS 370pPOBOTO oOpasa
JKU3HU (370pOBOE NUTaHKE, COATAaHCUPOBAHHBIA PEXKHUM 3aHIATUN U OTJIbIXA, pEryisipHas (pu3ndecKkas akTUBHOCTB),
c(OpMHPOBAHHOCTBIO HaBBIKA pediieKcHH, NMPU3HAHHNEM CBOETO MpaBa Ha OMIMOKY M TAaKOTO e MpaBa Jpyroro
YEJI0BEKa;

7) 3K0JI0THYECKOEe BOCIIMTAHUE:

OpueHTanueld Ha TpPUMEHEHWEe MaTeMaTHYeCKUX 3HAHWA [UIsl pelleHHus 3anad B OO0JacTH COXPaHHOCTH
OKpY>Karollley cpejibl, IIIaHUPOBaHUS MOCTYIKOB U OLIEHKH UX BO3MOYKHBIX MOCTEICTBUM I OKPYKaIOIIE cpebl,
OCO3HaHUEM TII00ATFHOTO XapaKTepa SKOJIOTHUIECKUX MPOOIEM U ITyTel UX PelIeHHS;

8) ananTanus K U3MEHSIOIUMCS YCI0BHUAM COLMATBHONA M NIPUPOAHOM Cpelbl:

T'OTOBHOCTBHIO K ):[CflCTBPIHM B YCJIIOBHUAX HCOHpe)IeJ]éHHOCTI/I, IMMOBBINICHUIO YPOBHA CBOEM KOMIIETEHTHOCTH qgepes3
MIPAKTHUYECKYIO JI€ATENbHOCTh, B TOM YHCI€ YMEHHE YUYHUTbCA y JPYTHX JIoJeH, MpHoOpeTaTh B COBMECTHOU
JIeSITeIbHOCTH HOBBIE 3HAHUS, HABBIKM W KOMIETEHIIUH U3 OIBITA IPYTHX;

HEOOXOIUMOCTBIO B (DOPMHUPOBAHUY HOBBIX 3HAHWH, B TOM 4ucie GOpMyIHpOBaThH HJIEH, MOHSATHS, THIIOTE3bI 00
00BEKTAX H SABJICHUAX, B TOM 4YHCJIE PAHEEC HCU3BCCTHBLIX, OCO3HABATH )Ie(i)I/IHI/ITBI COOCTBEHHBIX 3HAHUHA U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYalWIO, BOCIPHHUMATh CTPECCOBYIO CHTYallHMI0O KakK BBI3OB,
TpeOyIOIINKA KOHTPMEP, KOPPEKTHPOBATh NMPHHUMAEMbIC DEIICHHS W ACHCTBUS, (OPMYJIHPOBATH U OICHHBATH
PHUCKH U TIOCIIEACTBUS, GOPMHUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHuBEpCaAJIbHbIC y‘{eﬁﬂble HeﬁCTBHﬂ

Ba3oBbIe JJornuecKkue JeicTBHUSA:



® BLISIBJSITh U XapaKTEpU30BaTh CYIIECTBEHHBbIC IPHU3HAKU MATEMaTHUECKUX OOBEKTOB, MOHSTUI, OTHOIIECHUH
MEXIy MOHATUAMH, (OpMyIMpOBaTH ONpPENENCHUS] MOHATHH, YCTaHABIUBATH CYLICCTBEHHBIN IPHU3HAK
KJaccuuKanuu, OCHOBaHMS 1711 0000IIEHUS U CPaBHEHUSI, KPUTEPUU IIPOBOANMOIO aHAJIH3a;

® BOCIIPUHUMATh, (QOPMYITUPOBaTH W MPEOOpPa3OBBIBATH CYKACHHUS: YTBEPIAUTENbHbIE W OTpHLATEIbHEIC,
€IMHUYHBIE, YAaCTHBIE U O0ILHUE, YCIOBHBIE;

® BBLISIBJISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEUHs B (pakTax, JaHHBIX, HAOMIOICHUAX U
YTBEPXKACHUSX, TIpeAiaraTh KPUTEPUH IS BBISBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHii;

e 1e7aTh BBIBOABI C HCIIOJAB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX M MHAYKTHBHBIX YMO3aKIIOUCHHH,
YMO3aKIIFOUECHUI IO aHAJIOTUH;

e pa30upaTh [I0Ka3aTeNnbCTBA MAaTeMaTHYECKUX YTBEpKIEHHH (IpsMble W OT MPOTHBHOTO), TMPOBOIUTH
CaMOCTOSITETIbHO HECITIOXKHBIE 10KAa3aTeNbCTBA MATEMaTHYECKUX (PaKTOB, BEICTPAaUBATh apTyMEHTALUIO, IPUBOJUTD
NpUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PaCcCyKICHUS;

® BEIOMPATh CIIOCO0 perreHus yaeOHO! 3a1a4un (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BRIOMpaTh Hauboee
HOIXOMAMINHN ¢ y4ETOM CaMOCTOSATEIBHO BBIAETICHHBIX KPUTEPHEB).

Ba3oBble uccienoBare/bCKue AeiCTBUA:

® JICTIONIB30BAaTh  BOMPOCHI KaK  HMCCIIEJOBAaTENbCKUM HMHCTPYMEHT TMO3HAaHUS, (HOPMYIMPOBATH BOMPOCHL,
(uKkcupyoIe TPOTUBOPEYHE, MPOOIEMy, CAMOCTOSITENBHO YCTaHABIMBATh MCKOMOE M JaHHOE, (pOpPMHPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MTO3ULIUIO, MHECHHE;

® IIPOBOAUTH IO CAMOCTOSITETIbHO COCTABJICHHOMY IUIAHY HECIJIOKHBII 3KCIIEPUMEHT, HEOOJIBIIOE HCCIIEA0BAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMAaTHIECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOH;

® CaMOCTOSITEIbHO (OPMYJIMpPOBaTh OOOOIICHHS W BBIBOJABI IO pe3yjbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
UCCJICJIOBAHUS, OLICHUBATh IOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IICHUH;

® IIPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE TPOLIECCa, & TAKXKE BBIIBUTATH MPEATIONOKEHHS O €r0 Pa3BUTUH B HOBBIX
YCIIOBUSIX.

PaGora ¢ nundopmanueii:

® BBIABJIATH HEJOCTATOYHOCTh U I/I36I)ITO‘-IHOCTI> I/IH(i)OpMaHI/II/I, JaHHBbIX, HeO6XOI[I/IMLIX AJId pCHICHUA 3aJa4u,

® BLIOMpATh, AaHATM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(OOPMAILIHIO PA3IUUHBIX BUIOB U GopM
NpeCTaBICHUS;

® BLIOMpaTh PopMy NpencTaBieHuss HHPOPMALMU U WILTIOCTPUPOBATH PellacMble 33/1a4 CXeMaMH, THarpaMMamH,
WHOU rpad)uKoi M UX KOMOMHAIIUAMU;

® OLICHMBATh HAA&KHOCTH MHPOPMALMM 0 KPUTEPHUSIM, MPEIUIOKEHHBIM YUHUTENIEM WIH CHOPMYIUPOBAHHBIM
CaMOCTOSITEILHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YueOHbIe AeiicTBUs:

® BOCIIPUHUMATE U (OPMYIIHPOBATh CYKJCHHS B COOTBETCTBUH C YCIOBHSIMH U LEISIMU OOIICHUS, SICHO, TOYHO,
TpaMOTHO BBIpaXXaTb CBOIO TOUKY 3p€HUA B YCTHBIX U IMMCbMECHHBIX TCKCTaX, JaBaTb IOSACHCHUA IO XOAY PCUICHUA
3aJa41, KOMMEHTHPOBATH IOJIyYEHHBIA PE3yJIbTaT;

®B X0l OOCYKIEHHUS 3a/aBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMoOil TeMbl, MPOOJEMbI, peliaeMon 3amadH,
BBICKA3bIBaTh WU, HALCJICHHBIE Ha IOWUCK DEIICHHs, COIMOCTAaBIIATh CBOM CYXACHHUS C CYXICHHAMH IPYTrux
YYaCTHUKOB JMajiora, OOHApyKWBaTh Pa3lIMuue W CXOJCTBO MO3WIMH, B KOPpeKTHOH (opme dopmynHpoBaTh
pasHoTracHsi, CBOM BO3paKEHUS;

® [IPE/ICTABIIATh PE3YIbTAThl PEIICHUS 3aauH, SKCIIEPUMEHTA, UCCIIE0BAaHMS, IPOEKTA, CAMOCTOSATENILHO BEIOUPATh
(hopmar BEICTYIUIEHHS ¢ YIETOM 3a1a4 MPE3CHTAllMU 1 0COOEHHOCTEN ayAuTOPHH;

® IOHNMAaTh W HWCIOJNB30BaTh MPEUMYIIECTBA KOMaHIHOW W WHAWBUAYaIbHON Pa0OTHl MPHU pEIIeHHH Y4eOHBIX
MaTEMaTHYCCKHUX 3aJa4,

® IPUHUMATH 1eJIb COBMECTHOW JNIESTELHOCTH, IJIAHUPOBATh OPTraHHM3AIMI0 COBMECTHOW paboTHI, pactpeneisTh
BUJIBI paboT, IOTOBapUBATHCSI, 00CYKIIATh MPOIIECC U PE3YJILTaT PaboThl, 0000IIaTh MHEHHS HECKOJIBKHX JIFO/ICH;

® Y4acTBOBaTh B IPYNIOBHIX (opMax paboTel (0OCykaeHHs, 0OOMEH MHEHHSIMH, MO3TOBBIC IUTYPMBI U JIPYTHUE),
BBITIOJIHATH CBOIO YacTh PadOTHl M KOOPAMHUPOBATH CBOM JEHCTBHUS C IPYTMMH WICHAMH KOMAaH[bl, OLICHUBATbH
Ka4eCTBO CBOETO BKJIAJa B OOIIMI IPOAYKT 10 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSL.
PeryasTuBHbIe YyHUBepCATbHBIE YUeOHbIE AeiicTBUSA

Camoopranuzanus:

® CaMOCTOSITENIBHO COCTABJIATH IUIAH, arOPUTM PELICHHUs 3ajauyd (MM ero 4acTb), BEIOMpATh COCOO peleHus ¢
YUETOM HMEIOIIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BapUAHTEI
pelieHunii ¢ yaéToM HOBOH MH(OPMAIIHH.



CaMOKOHTPOJIb, IMOIMOHATbHBII HHTEJIJIEKT:

® BJIJICTh CIIOCOOaMU CaMOIIPOBEPKU, CAMOKOHTPOJISI ITPOIIecca U pe3ybTaTa pellieHus MaTeMaTHIeCKOH 3a/1auu;

® IIPE/IBUJICTh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHKHYTh TIPU pEIICHUH 33Ja4d, BHOCHTH KOPPEKTHUBBI B
JIeSITeIIbHOCTh HA OCHOBE HOBBIX 00CTOSATENLCTB, HAWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYAHOCTEH;

® OI[CHUBATh COOTBETCTBHE PE3YJIbTaTa ACATEILHOCTH TOCTABICHHOW IETH U YCIOBHIM, OOBICHATH MPUUNHBI
JOCTIDKEHHS WITH HEJIOCTHXKCHUS 1IeITH, HAXOUTh OIINOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATHI

K koH1y 00yuenus B 7 kj1acce 00y4arOLIMNACS MMOIyYUT CIEAYIOIINE IPEIMETHBIE Pe3yIbTaTh:

Yuciia 1 BbIYUCICHUSA

BrInonHsATh, coyeTast yCTHbIE U MUCbMEHHBIE IPUEMBL, apU(pMETHIESCKUE IEHCTBUS ¢ PalHOHAIBHBIMHI YHCIIaAMHU.
HaxonuTth 3HaueHHs YMCIIOBBIX BBIPRKEHHUH, INPUMEHATh pPa3HOOOpa3Hble CHOCOOBI M NPUEMBI BBIYMCICHHS
3Ha4YEeHUI IPOOHBIX BBIPAKEHHUH, COAEPKAILNX OOBIKHOBEHHBIE U AECATUUHBIE 1poOu.

[lepexoauTs OT OAHOM (OPMBI 3aMTUCH YKCET K APYToi (mpeoOpa3oBhIBaTh AECATUUHYIO APOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEYHYIO JIECATHYHYIO APOOB).

CpaBHUBATh U yNOPSIOUYNBATH PALIIOHAIBHBIE YUCIIA.

OKpyraTh yucia.

BBINONMHATE NPUKKUIKY U OLIEHKY PE3YJbTATa BHIYMCIECHUN, OLIEHKY 3HAYEHUHN YUCIIOBBIX BBIPDAXKECHHUN. BBINOIHATE
JIEHCTBHUS CO CTENEHAMHY C HATYPaJIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IpU3HAKY JEIUMOCTH, Pa3I0KEHHE HA MHOXKHUTEIN HaTypaJIbHBIX YHCEl.

Pemlate npakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBS3aHHBIE C OTHOUIEHHEM BEJIWYHWH, HNPONOPLUOHAIBHOCTHIO
BEJIMYNH, NTPOLEHTAMH, UHTEPIPETUPOBATh PE3YIBTATHl PEIICHUS 33lad C y4ETOM OIpaHUYEHUH, CBS3aHHBIX CO
CBOWCTBAMHU PacCMaTPHUBAEMBIX OOBEKTOB.

Aare0panvecKkue BbIPasKeHHS

Hcnonp3oBaTh anreOpanyeckyro TEPMHUHOJOTHIO U CHMBOJHKY, NPUMEHATH €€ B MPOLECCe OCBOCHHUS Yy4eOHOIo
MaTepuaia.

Haxonuth 3HaueHUs1 OyKBEHHBIX BHIPQKEHHI NPH 3aJaHHBIX 3HAUCHHUSAX [TEPEMEHHBIX.

BrImonHsATe TpeoOpa3oBaHus 1IETOT0 BBIPAKEHHSI B MHOTOWICH MPUBEJCHUEM ITO0OHBIX CllaraeMbIX, pACKPhITHEM
CKOOOK.

BEINONHATE YMHOXKEHHE OJJHOWJICHa HA MHOTOYJICH H MHOT'OWJICHa Ha MHOTOYJICH, TPUMEHATH (POPMYIIBI KBapaTa
CyMMBI U KBaJpaTa Pa3HOCTH.

Ocy1ecTBIATh pa3iokeHHUEe MHOTOWICHOB HA MHOYKHUTENH C TIOMOLIBIO BBIHECEHHS 32 CKOOKH O0IIEro MHOKHUTEJIS,
TPYNITUPOBKH CIaraeMbIx, IPUMEHEHUS POPMYJT COKPALIEHHOTO YMHOXKEHUSI.

[IpumensaTy mnpeoOpa3oBaHUsI MHOTOYIEHOB Ui pELIEHHS pa3IMYHBIX 337ad M3 MaTeMaTHUK{, CMEXHBIX
MIPEIMETOB, U3 PEATBHOMN MPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MTOKA3aTEIAMU U TPeoOpa3oBaHUs BBIPAKEHUH.
YpaBHeHusl U HepaBeHCTBA

Pewrats JivHElNHbIE ypaBHEHHs C OJHOM IIEPEMEHHOM, MPUMEHSIS IIpaBuila NEPEX0AAa OT UCXOAHOIO YPaBHEHUS K
paBHOCHIBHOMY eMy. IIpoBepsITh, IBASETCS M YUCIIO KOPHEM YpaBHEHHUS.

[IpumensTs rpaguyeckre METOIbI IPU PEIICHUN JIMHEHHBIX YPABHEHUN U UX CHCTEM.

[MonGupate puMepsI Map YKCEN, SIBISIONIMXCS PEIICHHEM JIMHEHHOTO YPaBHEHHS C JIByMs TIEpEMEHHBIMH.
Crpouth B KOOPAMHATHOM IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C JBYMSI IEPEMEHHBIMH, IIOJIB3YSCh
rpauKoM, IPUBOAUTE IPUMEPHI PEILICHHST YPABHEHHUSL.

Pemate cucTeMbl IBYX JTHHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU, B TOM YHUCIIE TPapUUECKH.

CocTaBnaTte W pemarh JUHEHHOE YpaBHEHHWE WM CHCTEMY JHMHEWHBIX YypaBHEHHH 10 YCJIOBHIO 3a/1adyH,
MUHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM 33Uy MOIY4YEHHBIN pe3ysbTar.

DyHKUNH

N3o0paxarh Ha KOOPIWHATHON NPAMOM TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM KOOPIMHATAM, JIY4H, OTPE3KH,
MHTEPBAaJIb, 3aIMCHIBATH YMCIOBBIE IPOMEKYTKH Ha aareOpandeckoM si3bIKe.

OTMedaTh B KOOPAMHATHOH IJIOCKOCTH TOYKH MO 331aHHBIM KOOPAWHATAaM, CTPOUTD I'paUKH JTMHEHHBIX (QYHKLUI.
Crpowuts rpaduk GpyHKIUU y = [X|.

OnwuceBaTh C MOMOIIBIO (QYHKUUI M3BECTHBIE 3aBUCUMOCTH MEXIy BEIMYMHAMHU: CKOPOCTb, BPEMs, pacCTOSHUE,
LIEHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

HaxonuTh 3Ha4eHne QyHKIMU 110 3HAYCHUIO €€ apryMeHTa.



ITonnMaTe Tpadmueckuii cnoco® NHpenCTaBIeHHS M aHanmnM3a HWHPOpMAaLIWH, W3BICKATh W HHTEPIPETHPOBATH
uHGOPMAIUIO 13 TPAPUKOB PealIbHBIX MPOLIECCOB M 3aBUCHMOCTEH.

K koH1y 00yueHus B 8 kj1acce 00y4arONIMKACs MONyYUT CICAYIOMINE MPEIMETHBIC Pe3yIbTaTh:

Yucaa u BbIYUCICHUSA

Hcnonp30BaTh HavaldbHBIE NMPEICTABICHUS O MHOXECTBE NEHCTBUTEIBHBIX YHCEN ISl CPAaBHEHUS, OKPYTICHHA H
BBEIYHCIICHUH, N300pakaTh JCHCTBUTEILHBIC YHCIIa TOYKAMH Ha KOOPIWHATHOM MPSMOIA.

[IpumensTs moHATHE apUPMETHUECKOTO KBAAPATHOTO KOPHS, HAXOOUTH KBaJpaTHbIE KOPHH, HMCIOJB3YS MpU
HEOOXOIUMOCTH KaJbKyJISITOP, BBIIOJIHATH HPE0oOpa30BaHUS BbIPAXKEHUH, COXEpKaIlMX KBaApaTHbIC KOPHH,
HCII0JIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30BaTh 3aucy OONBUIMX M MAJIBIX YHCEN C TIOMOMIBIO AECATHUHBIX ApoOeii u creneneit uncna 10.
Aare0panvecKue BbIpPasKeHHS

[IpuMeHATh NMOHATHE CTENEHM C LENbIM IO0KA3aTeseM, BBIIOJIHATH IPEOOpa30BaHUS BBIPAKEHHUH, COIOEPIKAIINX
CTETEHH C IIeTBIM [TOKa3aTeNeM.

BrInonHATE TOXIOECTBEHHBIE NMPeoOpa3oBaHMs pallMOHATBHBIX BBIPAKEHHH Ha OCHOBE NpAaBWII JEHCTBUI Haj
MHOTOWICHAMH U aITreOpamdeCKiUMH IPOOSMH.

PackiagsIiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKUTEIH.

[IpumeHnsaTs peoOpa3oBaHus BEIPAKEHUH JUIA pElIeHNs pa3lIudHbIX 337ad U3 MaTeMaTHKH, CMEKHBIX MPEIMETOB,
U3 peanbHOM MPaKTUKH.

YpaBHeHNsl 1 HepaBeHCTBA

Pemars nuHeiiHble, KBaJpaTHbIE YpaBHEHHs W pallMOHAJbHBIE YpaBHEHMsI, CBOJAIIMECS K HHUM, CHCTEMBI JBYX
ypaBHEHUH C IByMsI IEPEMEHHBIMH.

IIpoBomuTh mpocTEHIINE HCCIACAOBAHHWS YPAaBHEHHM W CHUCTEM YpPAaBHEHUI, B TOM 4YHUCIE€ C NPUMEHEHUEM
rpaduuecKuX MpeAcTaBIeHUH (yCTaHABIMBATH, MMEET JIM yYpaBHEHHE HMJIM CUCTEMa YPaBHEHWH PEICHHs, €CIH
HUMEET, TO CKOJIBKO, U IpoUee).

[lepexoaute OT cioBecHOH (HOpMYyIMPOBKH 3afaud K e€ anreOpanyecKod MOAETH C HMOMOIIBIO COCTaBJICHHS
YpaBHEHUS WM CHCTEMBI YPaBHEHHH, WHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 33Ja4M ITOJY4YE€HHBIH
pe3ynbTar.

IIpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB JJI CPAaBHEHMS, OLICHKH, PEIIATh JIMHEWHBIE HEPABEHCTBA C OJHOMN
NEPEMEHHOW M MX CHUCTEMBI, 1aBaTh rpad)UuecKyr0 WIIIOCTPALMI0 MHOXKECTBA PEILECHHH HEPABEHCTBA, CUCTEMBI
HEPaBEHCTB.

DyHKUNH

[lonnmars W ucCHONB30BaTh (HYHKUMOHANBHBIE MOHATHS W S3bIK (TEPMUHBI, CHMBOJHMYECKHE OO03HAYCHHMS),
OTIpeNIeJIATh 3HaYeHNe (PYHKIUH 10 3HAUCHHUIO apryMEHTa, ONPEIEeNIATh CBOMCTBA QYHKIUH 10 €€ rpaduKy.
Crpoutb rpaduku deMeHTapHbIX QYHKINH BHJIA:

y=k/x, y=x2,y =x3,y = x|, y = VX, OIICHIBaTH CBONCTBA YHCIOBOH (GYHKITHH 110 €& TpaduKy.

K koH1y 00yuenus B 9 kj1acce 00y4arOIMHACS MOIyYUT CICAYIOMINE IPEIMETHBIE PE3yIbTaThI:

Yucna v BbIYUCTEHAS

CpaBHUBATH U yIOPSIOUYNBATH PAllMOHATIBHBIE  UPPAIIMOHATIBHBIE YHCIIA.

BoimonusaTte apudmerndyeckue NEHCTBUS C PALMOHAIBHBIMU YHCIIaMH, COYETasi YCTHbIE M MUCbMEHHbBIE NPUEMBI,
BBITIOJTHSTH BBIUMCIICHUS C HPPALMOHAIBFHBIMU YHCIAMH.

Haxoauth 3HaueHHs cTeTneHel C LeTIbIMU TIOKa3aTeIsIMI U KOPHEH, BBIYUCIATH 3HAUEHUS YHCIIOBBIX BBIPaXKEHUH.
OkpyryiATh [JEHCTBUTENbHBIE 4KCIA, BBINOJHATh NPUKHIKY pPE3ylbTaTa BBIYMCICHHH, OLEHKY YHCIOBBIX
BBIPAKEHUU.

YpaBHeHNs 1 HEPABEHCTBA

Pemrate JsMHeliHBIE W KBaapaTHbIE YpaBHEHHs, YpaBHEHUS, CBOISIIMECS K HHUM, NpOCTene ApoOHO-
palMoHaIbHBIE YPABHEHUS.

Pemars cucteMsl ABYX JHHEHHBIX ypaBHEHHH C JABYMS MEPEMEHHBIMH M CHCTEMBI JIBYX YPaBHEHHMH, B KOTOPBIX
OJIHO YpaBHEHHUE HE SBISAETCS JTMHEHHBIM.

Pemate TekcToBBIE 3aaul aNredpanyeckuM CIIOCOOOM C TIOMOIIBIO COCTABJICHUsSI YPAaBHEHUS! MM CUCTEMBI ABYX
yYpaBHEHUH C IBYyMsI IEPEMEHHBIMH.

IIpoBomuTh npOCTEHIIME HCCIENOBaHWS YPAaBHEHMM W CHCTEM YpPaBHEHMM, B TOM YHCIE C IHNPUMEHEHUEM
rpaduuecKuX MpeACTaBICHUH (yCTaHABIMBATH, UMEET JIM yYpaBHEHHE WMJIM CUCTEMa YPaBHEHUH PELICHMS, €CIH
MMEET, TO CKOJIBKO, U MpoYee).

Pemarsr nuHeliHbIE HEpaBEHCTBA, KBaJIpaTHHIE HEPABEHCTBA, M300pakaTh pEIIEHHWE HEPAaBEHCTB HAa YHCIIOBOM
MIPSIMOH, 3aIMCHIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.



Pemars cucTeMbl IWHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIONINE KBaJpaTHOE HEPAaBEHCTBO,
n300pakaTh pPEHIeHHE CUCTEMbI HEPAaBEHCTB Ha YHCIOBOM MPSIMOM, 3aITUCHIBATH PEIICHNE C TIOMOIIBIO0 CHMBOJIOB.
Hcrnonb30BaTh HEPABEHCTBA MTPY PEIIICHUM PA3IUYHBIX 3a/1a4.

DOyHKUNH

PacrioznaBate (QyHKIMM H3y4deHHBIX BHIOB. [lOKa3piBaTh CXeMaTWYECKH pPACIONIOXKEHHEe Ha KOOPAWHATHOM
TUTOCKOCTH TpadukoB GyHKIMU Buma: y = kx, y=kx + b,y =k/x, y=ax2 + bx + ¢, y =x3, y = \x, y = |x], B
3aBUCHMOCTH OT 3HaYCHUH KO3 (UITUCHTOB, OITUCHIBATH CBOMCTBA (DYHKIIUH.

Crtpouts 1 M300pakaTh CXeMaTUYECKH TpadUKy KBAAPATHYHBIX (PYHKIWH, OMHCHIBATh CBOMCTBAa KBaAPATHIHBIX
(hyHKIHI 10 KX TpaduKam.

PacrioznaBaTh KBaJpaTHUHYIO (GYHKIHIO 110 (GOpMYJIE, MPUBOIUTH IPUMEPHI KBAAPATHUHBIX (DYHKIIMHA U3 pealbHOM
JKU3HU, PU3UKH, TCOMETPHH.

YucioBble NOCJIEA0BATEIHLHOCTH U MPOrPecCcun

PacrioznaBaTh apupMETHUECKYIO M TEOMETPUYCCKYIO TPOTPECCHH MPH PA3HBIX CIIOCO0aX 3aaHUsl.

BhINOMHATE BBIYUCICHUS C HCIIONB30BaHUEM (QOPMYNT N-r0 4iICHa apuPMETUYSCKOW W TEeOMETPUYCCKOMN
MIPOTPECCHIA, CyMMBI ITEPBBIX N YJICHOB.

M300paxath WIEHHI MOCIEN0BATENIFHOCTA TOYKAMHU Ha KOOPAHMHATHOM TNIOCKOCTH.

Pemarp 3amgauu, CBA3aHHBIC C YUCIIOBBIMH ITOCIICJOBATEIBHOCTIMY, B TOM YHCJE 3aJ1a4l M3 PeaIbHOU KU3HU (C
WCTIOJB30BaHUEM KaJIbKYIIATOPA, MHU(PPOBBIX TEXHOIOTHN).



TEMATHYECKOE IINTAHUPOBAHMUE
7 KJIIACC

KoaunuecTBO 4acoB

. HaumeHoBaHMe pa3aesioB U TeM JiaekTpoHHbIe (MUGPOBHIE)
Ne m/m MPOrpaMMBblI Bcero pK;;OTpom’m’le E?g:)KT"quKHe bOpa3oBaTeJbHbIE pecypchl
ThI ThI
subanoTeka LIOK
1 Hucna u Beruncnennst. PannoHansHble yucia 25 1 \ttps://m.edsoo.ru/7f415b90
subanoTeka LIOK
2 AJIreOpanvecKue BhIPaKCHHS 27 1 \ttps://m.edsoo.ru/7f415b90
suonmoreka [JOK
3 YPaBHCHWs 1 HEPABCHCTBA 20 1 1ttps://m.edsoo.ru/7f415690
suonmoreka [JOK
4 KoopwHaTs! 1 rpadu. QyHKIHH 24 1 attps://m.edsoo.ru/7f415b90
suonmoreka IJOK
> HosToperye 1 06obmenne 6 1 attps://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0




8 KJIACC

HanMeHOBaHuUe pa3jeioB U TeM

KoanyecTBO YacoB

JiekTpoHHbIe (HU(POBbIE)

Nen/n IporpaMMbl Bcero pK;;OTpo'ﬂbﬂble E[;’;)KT"%CKM bOpa3oBaTeJbHbIE pecypchl
ThI ThI
1 Hucna u Beuucienus. Kpaapatuoie KOpHU 15 >nbmmorexa [OK
attps://m.edsoo.ru/7f417af8
> Hucna u Beraucienus. CTerneHs ¢ 1eIbIM 7 subanoTeka LIOK
TOKa3aTeseM attps://m.edsoo.ru/7f417af8
3 AnreOpanveckue BelpaxeHus. KBajapaTHbiii 5 1 subroteka [JOK
rpéxwiieH attps://m.edsoo.ru/7f417af8
4 AnreOpanvecKkue BhIPaKEeHUS. 15 1 submoTtexa [JOK
AnreOpandeckast IpoOb attps://m.edsoo.ru/7f417af8
5 YpaBHeHuUs u HepaBeHCTBA. KBagparHbie 15 1 submoTtexa [JOK
ypaBHEHUS attps://m.edsoo.ru/7f417af8
6 YpaBHeHUs 1 HepaBeHCTBA. CUCTEMBI 13 subroTtexa [JOK
ypaBHEHUI attps://m.edsoo.ru/7f417af8
bubanoTeka LIOK
7 YpaBHeHus U HepaBeHCTBAa. HepaBeHcTBa 12 1 \ttps:/m.edsoo.ru/7f417af8
bubanoTeka LIOK
8 DyHkiM. OCHOBHBIE IIOHATHS 3 attps://m.edsoo.ru/7f417af8
bubanoTeka LIOK
? PyExupe. Qucnosse gyHKImm ? attps://m.edsoo.ru/7f417af8
submmoTeka LIOK
10 losTopenne u 0bobmeHue 6 2 attps://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0




9 KJIACC

KosmuecTBO Yacos JJIeKTPOHHBbIE
Ne HaunMeHoBaHue pa3aesioB M T€EM NMPOrPaMMBbI K I unppossie)
/o pasn porp Beero Oﬁl{Tpo.Hbele pﬁaxTuqecmle )GPA30BATETHHBIE
Da0oThI padoTHI secype
1 Hwucna u BeraucneHust. JlelcTBUTEIBHBIC YUCTA 9 >udmorexa LOK
) attps://m.edsoo.ru/7f419d08
> YpaBHEHUS U HEPABEHCTBA. Y PaBHEHHUSI C OAHOU 14 1 bubmoTtexa [IOK
TepeMEHHOM attps://m.edsoo.ru/7f419d08
3 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14 1 bubroteka [IOK
ypaBHEHUI attps://m.edsoo.ru/7f419d08
4  YpaBHeHMA M HepaBeHCTBA. HepaBeHncTBa 16 1 >rbmmorexa HOK
p p - Hep attps://m.edsoo.ru/7f419d08
buodanoteka LIOK
5 Py 16 1 1ttps://m.edsoo.ru/7f419d08
buodmmoTeka LIOK
6  HwucnoBble MOCIIEN0BATEIBHOCTH 15 1 \ttps://m.edsoo.ru/7f419d08
7 [ToBTOpeHME, 0000IICHNE, CHCTEMATH3AIHS 18 1 buonroreka LJOK
HaHWH attps://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




MHNOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
N KoanvectBo 9acos Jata DJIeKTPOHHbIE U (POBbIE
w/n Tema ypoka Beero KontpouabHble I[IpakTHyeckue W3ydeHust oGpasoBaTeJbHbIE
padoThI padoThI pecypcebl
1 IToHsiTHE palMOHATBFHOTO YKCIa 1
> Apudmerndeckue IeHCTBUS ¢ PAMOHATLHBIMI 1
qrcIaMu
3 ApudmeTrrueckre AeHCTBHS C pallHOHATBHBIMH 1
qrcIaMu
4 ApudmeTrrueckre AeHCTBHS C pallHOHATBHBIMH 1
YUCIIaMHU
5 ApudmeTrrueckre AeHCTBHS C pallHOHATBHBIMH 1
YUCIIaAMHU
6 ApudmeTrueckue NeHCTBUS C PAIlHOHAIEHBIMA 1
YUCIIAMHU
7 CpaBHeHHe, yNOPsIOUYMBaHNE PALIHOHATIBLHBIX 1
YyuCel
3 CpaBHeHHe, yNOPsI0OUYMBaHNE PALlIOHATIBHBIX 1
YyHCel
9 CpaBHeHue, yrnopaJ0uYuBaHNe palliOHAIBHBIX |
Yyucel
10 CreneHs ¢ HaTypalbHBIM MTOKa3aTeNeM 1 >ubmmorexa [IOK
attps://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypalbHBIM MTOKa3aTeNeM 1 submmorexa LHOK
attps://m.edsoo.ru/7f421382
12 CreneHs ¢ HaTypalbHBIM MTOKa3aTeNeM 1 >udmmorexa [IOK
attps://m.edsoo.ru/7f42154¢
13 CreneHs ¢ HaTypalbHBIM MTOKa3aTeNeM 1 >udmmorexa [IOK
attps://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaTbHBIM MTOKa3aTeNeM 1
15 Pemenne 0CHOBHBIX 3a/1a4 Ha JpoOu, MPOIEHTHI 1

nus3 peaJ’H:HOﬁ MMPAKTUKKU




Pemmenre OCHOBHBIX 3a/1a4 Ha APOOH, TIPOIICHTHI

16 W3 peaIbHOM MpakTUKHU
17 Perienne ocHOBHBIX 3a1a4 Ha IpoOu, POLICHTHI
U3 pealbHOW MPaKTHKH
18 Perienne ocHOBHBIX 3a1a4 Ha IpoOu, POLICHTHI
U3 pealbHON MPaKTHKH
19 [Ipu3Haku AeTUMOCTH, pa3loXeHUs Ha
MHOXHTENN HaTypaJIbHBIX YHCEI
20 [IpusHaKky 1EeIUMOCTH, Pa3lIoKEeHU Ha
MHOXHTENN HaTypaJIbHBIX YHCEIl
1 Peanbhbie 3aBucumoctu. [psimast u oOpaTHas
MPONOPLUOHAIBHOCTH
2 Peannabie 3aBucumoctu. [Ipsmas u oOparHas
MPONOPLUOHAIBHOCTH
23 Peanpablie 3aBucumoctu. [Ipsmas u oOparHas
MIPOIMOPIIUOHATBHOCTH
o Peanbhsie 3aBucumoctu. [psimas u o6patHas
MIPOTMOPIIHOHATHHOCTH
25 Kontponbnas pabora no T'?Me "PaunonansHbIe
qucia
26 BykBeHHbIE BhIpaXeHUs >ubmmorexa [IOK
attps://m.edsoo.ru/7f4 1feec
27 DopMybl
28 DopMynbl
29 [lepemennsie. JlonmycTUMBIE 3HAUEHUS
MePEMEHHBIX
[IpeoOpa3oBaHue OyKBEHHBIX BBIPAKCHUN
30 pacipmfne CKODOOK I/IprI/IBe)IeHI/IeII)IOIIO6HB;X >udmmorexa [IOK
CArACMBIX attps://m.edsoo.ru/7f4 1fafa
[IpeobpazoBaHrie OYKBEHHBIX BBIPAKEHUI
31 pacr;(pmfne CKOOOK I/IprI/IBe,E[eHI/Ie II)TOI[O6HI>I,X >nommorexa [IOK
ArAeMbIX attps://m.edsoo.ru/7f41£fd70
3 [IpeoOpa3oBaHre OyKBEHHBIX BBIPAKEHUH,

PACKpPBITHE CKOOOK M IIPUBEJACHHE 1MOTI00HBIX




ciaracMbIX

[IpeoOpazoBaHre OYKBEHHBIX BBIPAKEHUH,

33  packpbITHE CKOOOK M TIPUBEACHHE MTOJOOHBIX
caraeMbIX
34 CBoiicTBa CTEMEHH C HATYPAITEHBIM bubmmoTeka [IOK
roKa3aTreyieM attps://m.edsoo.ru/7f421382
35 CBoiicTBa CTETICHH C HATYpPaTbHBIM bubmroteka [JOK
roKa3aTreyieM attps://m.edsoo.ru/7f42154e
36 CBOIiCTBa CTETICHU C HATYypPaTbHBIM bubaroteka [IOK
[moKa3arejieM attps://m.edsoo.ru/7f4218be
buonuoteka LIOK
37 Meorouners! 1ttps://m.edsc]i).ru/7f42276e
buommoTeka [{OK
38 Morousetibt 1ttps://m.edscIi).ru/7f422930
39 CrnoxeHue, BEIYUTAHUE, YMHOKCHHE buommoTeka [JOK
MHOTOYJICHOB attps://m.edsoo.ru/7f422af2
40 CrnoxeHue, BEIYATaHUE, YMHOXKEHHE bubimoreka [IOK
MHOTOYJICHOB attps://m.edsoo.ru/7f422cc8
41 CrnoxxeHue, BEIYUTaHUE, YMHOKCHHE bubaroreka [IOK
MHOTOYJICHOB attps://m.edsoo.ru/7f422fca
1 CrnoxxeHue, BEIYUTaHUE, YMHOKCHHE bubaroreka [IOK
MHOTOYJIEHOB attps://m.edsoo.ru/7f423182
43 DopMyIIBI COKPAMEHHOTO YMHOKCHUS >ubamotexa [IOK
attps://m.edsoo.ru/7f42432a
44 DopMyJibl COKPAIEHHOTO YMHOKEHHUS subamotexa [IOK
attps://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPALEHHOTO YMHOKEHUS snbamotexa [IOK
attps://m.edsoo.ru/7f424¢12
46 DopMyIIbl COKPAIIEHHOTO YMHOXKECHHSI submmorexa LIOK
attps://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPALEHHOTO YMHOKEHUS submmorexa LIOK
attps://m.edsoo.ru/7f4251d0
48 | PasmokeHre MHOTOYJICHOB Ha MHOXKHTEIIH submmorexa LIOK

attps://m.edsoo.ru/7f423312




buonmoreka IJOK

49 | PaznmoxxeHue MHOTOYWICHOB HA MHOKHUTCITH
attps://m.edsoo.ru/7f4237fe
bubmmoTeka [IOK
50 = PaznoxeHre MHOTOYJICHOB HA MHOKUTEIU N
attps://m.edsoo.ru/7f4239de
51 | PasnoxxeHre MHOTOYWICHOB HA MHOXUTEIN
55 KontponbHas padora mmo Teme
" Anrebpandeckre BhIpaKeHUs"
53 YpaBHeHue, mpaBuiIa mpeodpa3oBaHUS
ypaBHEHUS!, PABHOCUIBLHOCTh YPaBHCHUIN
54 JIuHeliHOe ypaBHEHUE C OJTHOM IEPEMEHHOM,
pelIeHue JMHEHHBIX YPaBHEHHUN
55 JIuneiinoe ypaBHEHUE C OJTHOM MIEPEMEHHOM, bubaroteka [IOK
peleHre JUHEHHBIX YpaBHEHHH attps://m.edsoo.ru/7f420482
56 JInHeliHOE ypaBHEHUE C OJTHOM IEPEMEHHON,
pelieHue JMHENHBIX ypaBHEHH
57 Pemenune 3aa4 ¢ TOMOIIBIO ypaBHEHH submmorexa LHOK
A [1bI0 Yp attps://m.edsoo.ru/7f42064¢e
58 Pemenune 3a7a4 ¢ TOMOIIBIO ypaBHEHHH submmorexa LOK
A [1bI0 Yp attps://m.edsoo.ru/7f420806
59 Pemenune 3a7a4 ¢ TOMOIIBIO ypaBHEHHH submmorexa LHOK
A HIbIo ¥p attps://m.edsoo.ru/7f4209a0
60 Pemienue 3a1a4 ¢ MOMOIILIO YPDaBHEHUHN pubmiotexa [IOK
A P attps://m.edsoo.ru/7f420ebe
61 JIuneiinoe ypaBHEHUE C IBYMS TEPEMEHHBIMH U bubaroreka [IOK
ero rpadux attps://m.edsoo.ru/7f427¢32
62 JInneiinoe ypaBHEHUE C IBYMS ITEPEMEHHBIMH H bubmmoTeka [[OK
ero rpaguk attps://m.edsoo.ru/7f427e8a
63 Cucrema IByX TUHEHHBIX YPAaBHEHHM C TBYMS bubmmoTeka [[OK
IIEPEMEHHBIMHU attps://m.edsoo.ru/7f42836¢
64 Cucrema IByX TMHEHHBIX YPAaBHEHUH C IByMs
MepPeMEHHBIMU
65 Cucrema IByX TMHENHBIX YPaBHEHUH C IByMs
MepeMEeHHBIMU
66 | Cuctema IBYX JTUHEHHBIX YPaBHCHHM C IBYMS




NIEPEMEHHBIMU

67 Pewenue cucrem ypaBHeHui >udmmorexa [IOK
attps://m.edsoo.ru/7f4284de
68 Pemenne cuctem ypaBHeHUI >uommorexa [IOK
attps://m.edsoo.ru/7f42865a
69 Pemenne cuctem ypaBHeHUI >uommorexa [IOK
attps://m.edsoo.ru/7f4287d6
70 Pemenne cuctem ypaBHeHUI
71 Pewienue cucteM ypaBHEHUI
7 Konrtponbhas padota o Teme "JIuHeiiHbie bubmmoreka [{OK
ypaBHeHuUs" attps://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit >ubmmorexa [IOK
attps://m.edsoo.ru/7f41de76
bubmmoreka [IOK
74 ‘lucnoBbIC MPOMEKYTKH attps://m. edscIi).ru/7f4 1dff2
75 UrcnoBsle MPOMEKYTKH
76 Paccrostue mex ity JBYMS! TOHKaMH
KOOPAWHATHOW NpsAMOH
77 Paccrosiaue mexny ABYMS! TOHKaMH
KOOPAWHATHOW NpsAMOH
73 [IpsiMmoyronbHas cucteMa KOOpJIUHAT Ha bubmmoreka [IOK
IUIOCKOCTH attps://m.edsoo.ru/7f41el6e
79 [IpsiMmoyronbHas cucTeMa KOOpJIUHAT Ha bubmmoreka [IOK
IUIOCKOCTH attps://m.edsoo.ru/7f41e42a
80 | IIpumeps! rpadukoB, 3aqaHHBIX GopMyIaMu Eggg;ﬁi;ii'orfn 410848
81 | IIpumeps! rpadukoB, 3aqaHHBIX GopMyIaMu Eggi%ﬁiﬁiﬂﬁn £41ed80
82 | Ilpumepsl rpadukoB, 3aaHHBIX GopMyTaMu
83  Urenue rpad)ukoB peajbHBIX 3aBUCUMOCTEH >nommorexa [IOK
attps://m.edsoo.ru/7f41ea24
84  Yrenue rpad)ukoB peajbHbBIX 3aBUCUMOCTEH
85 ITonstre GyHKIUK bubmmoTeka [[OK




attps://m.edsoo.ru/7f41ef06

86 I'paduk pyHKITHN 1
. . bubmroteka [JOK
87 Crofictea QymKumii ! attps://m.edsoo.ru/7f41f078
. . bubmaroteka [JOK
88 CroiicTsa pyniumii ! attps://m.edsoo.ru/7f41f1fe
. buonmoteka [IOK
89 Jluciinas ynicuits ! attps://m.eds00.ru/7427282
. buonmoreka IJOK
20 Jurefinad QyHKm 1 attps://m.edsoo.ru/7f427412
N buonmoreka IJOK
91 | Tloctpoenue rpaduka TUHEHHON QYHKIH 1 \ttps://m.edsoo.ru/7f426d e
92 | Tloctpoenue rpaduka TUHEHHON QYHKIH 1
93 I'padux pynxun y =[x| 1
94 I'padux pynxoun y =[x| 1
g e s 10 e Keopmence | o LOK
p - PYHKI p attps://m.edsoo.ru/7f41f50a
poBepoYHas padora
9% Hrorosas koHTponbHAs padboTa / | bubmmoreka [{OK
Bcepoccuiickast mpoBepovHas pabora attps://m.edso0o.ru/7f429c6¢
97 [loBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1
Kypca 7 Kiacca, 00001IeHIe 3HaHAN
08 IToBTOpEHNE OCHOBHBIX MOHITHIA U METO/I0B 1 buommoTeka [{OK
Kypca 7 Kkiacca, 00001eHe 3HaHU N attps://m.edsoo.ru/7f429£32
99 IToBTOpPEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubmmoreka [IOK
Kypca 7 Kkiacca, 06001IeHe 3HaHUH attps://m.edsoo.ru/7f42a0e0
IIoBTOpEHME OCHOBHBIX IOHITHA U METO/I0B
100 . 1
Kypca 7 Kitacca, 00001eHne 3HaHUH
101 IToBTOpEHVE OCHOBHBIX MOHATHI U METOJIOB 1 bubmmoreka LIOK
Kypca 7 kiacca, 00001IeHIe 3HAaHUN attps://m.edsoo.ru/7f42a27a
102 IToBTOpEHVE OCHOBHBIX MOHATHI U METOJIOB 1 bubmmoreka LIOK
Kypca 7 knacca, 000011eHe 3HaHu| attps://m.edsoo.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102




8 KJIACC

KoamyecTBo yacos DJIeKTPOHHbIE HH(PPOBLIE
Ne n/n Tema ypoxka Kourpoabubie [IpakTuuyeckue Hara o0pa3oBaTebHbIE
Bcero H3y4YeHust
padoThI padoThI pecypcbl
1 KBanpaTHblit KOpeHb U3 YUCIIa 1 bubmorexa [TOK
attps://m.edsoo.ru/7f42d452
2 [TonsTre 00 UppaIOHATEHOM YHUCITe 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42eaaa
3 JecaTruunbie PUOIMKCHHS UPPAITMOHATBHBIX |
qucen
4 Jecsatruanbie TpUONMKEHHUS UPPAITMOHATBHBIX 1
qucen
5 JelicTBUTEIHHBIC YHCIIA 1
6 CpaBHEHHE JEHCTBUTENBHBIX YHACET 1
7 CpaBHeHUE JCHCTBUTENHHBIX YHUCET 1
8 ApudmeTruecKkuit KBapaTHBIH KOPEHb 1
9 YpaBHeHue BUsa X* = a 1
10 CBoiicTBa apu(pMETHIECKUX KBAAPATHBIX 1 Bbubnuorexa LIOK
KOpHeH attps://m.edsoo.ru/7f42d862
1 CpoticTBa apu(hMETHUECKUX KBaJIPATHBIX 1 Bubnunoreka [IOK
KOpHeH attps://m.edsoo.ru/7f42d862
12 [IpeoOpa3zoBaHue YUCIOBBIX BHIPAKEHUH, 1 Bubnunoreka [IOK
coJiepKaIux KBaJipaTHbIC KOPHHU attps://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHue YHMCIIOBBIX BRIPAKEHUH, 1 Bbubnuoreka [IOK
COAEP)KAIIMNX KBaIpaTHbIE KOPHU attps://m.edsoo.ru/7f42ded4
IIpeoOpa3oBaHne YMCITOBBIX BRIPAXKEHUH, bubnmorexa [{OK
14 1
COAEP)KAIIMNX KBaIpaTHbIE KOPHU nttps://m.edsoo.ru/7f42e0be
15 IIpeoOpa3oBaHne YMCITOBBIX BBIPAXKEHUH, 1 bubnmoreka [{OK
coep Kamux KBaJipaTHbIC KOPHHU attps://m.edsoo.ru/7f42e262
16 CreneHb ¢ UEIbIM [TOKa3aTeneM 1 bubmorexa [IOK
attps://m.edsoo.ru/7f4354a4
17 CranpmapTHas 3amuch 9rciia. Pazmepsl 1 Bubnroreka [IOK




00BEKTOB OKPYIKAIOIIETO MHpa (0T
AJIEMEHTAPHBIX YACTHUI] 0 KOCMAYECKUX
00BEKTOB), IITUTEILHOCTH MPOIIECCOB B
OKpY>KalollleM MUpe

1ttps://m.edsoo.ru/7f436098

18 | CsolicTBa cTENEHH ¢ LIEIbIM ITOKa3aTeIeM bubmorexa [IOK
attps://m.edsoo.ru/7f435648
19  CBoiicTBa CTEIEHH C IIEJIBIM ITOKA3aTeIeM bubmmorexa LIOK
attps://m.edsoo.ru/7f435648
20 = CpoiicTBa CTENEHU C IIEIbIM MOKa3aTeIeM bubmmorexa [TOK
1ttps://m.edsoo.ru/7f435648
21  CBoiicTBa CTENCHH C IEIBIM ITOKa3aTEIeM buGmmorexa LIOK
attps://m.edsoo.ru/7f43599a
22 CBoiiCcTBa CTENCHH C IEIBIM ITOKa3aTeIeM bubmorexa [IOK
attps://m.edsoo.ru/7f435ed6
23 KBanparuslii TpéxuiieH
24 KBanpatnslil TpéxunieHn
75 PasnoxeHue kBagpaTHOro TpEXUWIeHa Ha Bubmuorexa [JOK
MHOXKUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3znosxeHue kBaapaTHOro TpEXUICHA Ha Bbubnuorexa LIOK
MHOXUTEIN https://m.edsoo.ru/7t42fd38
27 KonTponbnas padora mo temam "KBagpaTHbie Bbubnuorexa LIOK
kopau. Crenenn. KBagparusiii Tpexusien” https://m.edsoo.ru/7f42ec80
bubmuoreka IIOK
28 Aurebpanteckas 1poor 1ttps://m.edsoo.ru/gf430382
29 JlomycTrMbIe 3HAYCHHSI TIEPEMEHHBIX,
BXOJIAIIMX B aJIr€OpanyeCKUe BHIPAKECHHUS
30 JlomycTrMble 3HAYCHUSI TIEPEMEHHBIX,
BXO/JISIINX B aIT€OpanyeCcKUe BHIPAKEHUS
31 OcHOBHOE CBOWCTBO anredpamdeckoi Apoou 1ttp£7£i%2£?;%%§086 6
. bubmmoreka IIOK
32 Coxpamietne 1podeit 1ttps://m.edsoo.ru%f430a8a
33 Coxkpartenue npooeit bubmorexa HOK

https://m.edsoo.ru/7f430f44




34

CoxkpareHue apooeit

bu6nmoreka IJOK
https://m.edsoo.ru/7f430f44

35 Croxenne, BBIMUTaHUE, YMHOKEHHUE U JCTICHUE bu6nmoreka IJOK
anreOpanveckux Apooei attps://m.edsoo.ru/7f43128c¢

36 Croxenne, BBIMUTaHUE, YMHOKEHUE U JCTICHUE bu6mmoreka IJOK
anreOpanveckux Apooei attps://m.edsoo.ru/7f4315c0

37 Crnoxxenue, BBIYUTAaHUE, YMHOKEHHUE U JICTICHUE Bubnmuorexa LJOK
anredpanveckux apooeit attps://m.edsoo.ru/7f4318c2

33 CnoxeHue, BEIUUTAHUE, YMHOXKEHHUE U ICTICHUE bubnuoreka [IOK
anredpanveckux apooeit attps://m.edsoo.ru/7f431a20

39 [IpeoOpazoBaHue BEIpaKeHUH, COMIEPKALIAX Bubmuorexa [JOK
anredpandeckue Apoodu attps://m.edsoo.ru/7f43259¢

40 [IpeoOpazoBaHue BRIPAKEHHI, COMIEPIKAIIAX bubmmorexa [IOK
anredpandeckue Apoodu attps://m.edsoo.ru/7f432736

A1 [IpeoOpazoBaHue BRIPAKEHHI, COMIEPIKAIITAX bubmmorexa [IOK
anreOpanveckue qpodu attps://m.edsoo.ru/7f432736

42 KonTponbHas pabora o teme Bbubnuorexa LIOK
"AnreOpanyeckas 1poos" attps://m.edsoo.ru/7f431d36

43 KBagpatHoe ypaBHEeHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela

44 HenonHoe kBagpaTHOE ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela

45 Hemnonxoe kBagpaTHOE ypaBHEHUE bubmorexa HOK
https://m.edsoo.ru/7f42eela

46 | dopmyna KOpHEH KBaApaTHOTO ypaBHEHU bubmorexa [IOK
https://m.edsoo.ru/7f42f158

47 | dopmyna KOpHEH KBaJpaTHOIO ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f42f3f6

48 | dopmyna KOpHEH KBaJpaTHOIO ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f5a4

Bubmoreka [JOK
49 Teopema Brera https://m.edsoo.ruI/l7f42fefO

50 Teopema Buera bubmorexa [TOK

attps://m.edsoo.ru/7f430076




Pewienne ypaBHeHMi, CBOAAIIMXCS K

bu6nmoreka IJOK

> KBaJPaTHBIM attps://m.edsoo.ru/7f43c542

52 Pemenne ypaBHeHUI, CBOASIINXCA K bubmmorexa [IOK
KBaJIpaTHBIM attps://m.edsoo.ru/7f43c3d0

53 [Ipocreitmme ApoOHO-paTMOHATLHBIC bubmmoreka [JOK
ypaBHEHUS attps://m.edsoo.ru/7f4328c6

54 [pocreiimme npoOHO-paOHATEHBIE Bubnmuorexa LJOK
ypaBHEHUS attps://m.edsoo.ru/7f432bbe

55 Pemienne TeKCTOBBIX 33124 C IIOMOIIBIO bubmuoreka LIOK
KBaJIPaTHBIX ypaBHEHUH https://m.edsoo.ru/7f42f75¢c

56 Pemienre TeKCTOBBIX 33124 C IIOMOIIBIO bubmuoreka LIOK
KBaJIPaTHBIX ypaBHEHUH https://m.edsoo.ru/7f42£8t6

57 KonTponbHas padora o teme "KBangpaTHbie bubmmorexa [IOK

58

ypaBHeHUs"
JIuneliHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH,
ero rpaduk, IpUMephl PeICHUs] YpaBHECHHN B
OCJIbIX YHUCIax

https://m.edsoo.ru/7f430112

59

60

JIuneliHOE ypaBHEHUE C IBYMs IIEPEMEHHBIMY,
ero rpaduk, IpUMephl PeLIeHNs] YpaBHEHUH B
LEJIBIX YUCTIax
JluneiiHOE ypaBHEHHE C ABYMSI IEPEMEHHBIMH,
ero rpaduk, IpUMephl PeIeHUs] YpaBHEHHH B
LIEJTBIX YUCIax

61

Pemenne cuctem AByX JIMHEHHBIX YpaBHEHUI ¢
JByMsI IEPEMEHHBIMH

62

Peuienne cucreM ABYX JIMHEWHBIX YPABHEHUH C
JBYMS IEPEMEHHBIMU

Pemienne cuctem qByX JIMHEHHBIX YpaBHEHUH C

63 JIBYMSI IEPEMEHHBIMH
64 TTpumepsr petiiers cuctem HEJIMHEWHBIX
YpaBHCHUHN C ABYMs IEPEMECHHBIMU
65 TTpumepsr petiieris cuctem HEJIMHEWHBIX
YpaBHCHUH C ABYMS ICPEMECHHBIMU
66 I'paduyeckas MHTEPNPETALUS YPABHEHUS C Bubnuoreka [IOK




67

JIBYMSI IEPEMEHHBIMH U CUCTEM JTHMHEHHBIX
YpaBHEHUH ¢ IByMs TEPEMEHHBIMH
I'pacdrueckas wHTEpHIpETANAS yPABHEHUS C
JBYMSI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ IByMsI IEPEMEHHBIMH

1ttps://m.edsoo.ru/7f43d6d6

bubmuoreka LIOK
1ttps://m.edsoo.ru/7f43d6d6

68

PemieHue TEKCTOBBIX 33/1a4 C TOMOIIBIO CHCTEM
YpaBHEHUI

69

PemieHue TEKCTOBBIX 3a/1a4 C TOMOIIBIO CHCTEM
YpaBHEHUI

Pemenne TEKCTOBBIX 3a/1a4 C IIOMOIIBIO CUCTEM

70 9

YpaBHEHUI
71 HucioBble HEPABEHCTBA U UX CBOMCTBA
72 UucioBble HEPABEHCTBA U UX CBOMCTBA
73 HepasenctBo ¢ 0o1HOI nepeMeHHOM

74

75

JIuHeliHble HEpaBEeHCTBA ¢ OAHOU IEPEMEHHOM
U UX pelleHue

JIuHeliHbIe HEpAaBEHCTBA C OTHOM EPEMEHHOM
U UX peleHne

JInHeliHbIe HEPABEHCTBA C OJHOM NIEPEMEHHOM

Bu6nmoreka IJOK
attps://m.edsoo.ru/7f42c692
bubmoreka IIOK
attps://m.edsoo.ru/7f42¢840

76
U UX pelICHUEe
77 Cuctembl THHEWHBIX HEPABEHCTB C OJHOU Bubnunoreka [IOK
MIEPEMEHHOM U UX peleHne attps://m.edsoo.ru/7f42cb88
73 Cuctembl THHEWHBIX HEPABEHCTB C OJHOU Bubnunoreka [IOK
MEPEMEHHOM U UX pelIeHUe https://m.edsoo.ru/7f42cd2c
79 CucteMbl TUHEHHBIX HEPABEHCTB C OAHOU
MEPEMEHHON U UX pelIeHue
H3o0paskeHHe pelIcHHs THHESHHOTO
80 HE aBefICTBa u I/Ig CHCTEM Ha YHMCJIIOBOU bumorexa [IOK
p N https://m.edsoo.ru/7f42¢9e4
MPSIMOH
N300paxeHue penieHus JUHSHHOTO
P p . bubmmoreka IIOK
81 HEPABEHCTBA U UX CHUCTEM Ha YHCIIOBOI

82

npsiMOH
KonTponsHas pabota mo temam "HepaBeHcTBa.
Cucremsl ypaBHeHUI"

nttps://m.edsoo.ru/7f42c9¢e4




&3

84

[NonsiTne pyHKUINU

O6macTh onpeaeIeHus] © MHOYKECTBO 3HAUCHUH

bu6nmoreka IJOK
attps://m.edsoo.ru/7f433c12

bu6nmoreka IJOK

¢byHKINU attps://m.edsoo.ru/7f433d84
&5 CriocoObl 3aganust QyHKIHN
86 I'paduk pyHKITIN
37 CaoiicTBa QPyHKINH, HX OTOOpaKEHHE Ha
rpaduke
88 | Urenue u moctpoeHne rpagukos GpyHKITHI

[Tpumepst rpaduKoB QYHKIIUH, OTPaXKAFOIIUX

89
pCaJIbHBIC MPOIIECCHI
DyHKIMY, OIIMCHIBAIOIINE IIPIMYIO U
YHKIHH, m PAMY Bu6nuoreka IJOK
90 |00paTHYIO MPOIOPIIUOHAIBHBIC 3aBUCMOCTH,

uX rpaduKu

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

91 lunep6ona
bubmuoreka IIOK

92 I'nnep6ona attps://m.edsoo.ru/7f4343e2
bubmuoreka IIOK

— o2
93 I'padpux pynkmmm y = x attps://m.edsoo.ru/7f434572
=x2 =x3 =V = N
QyHKIMK y =X%, y =X°, ¥ X,y I3 bubmnorexa [JOK
94 ' rpaduueckoe pelIeHne YpaBHEHHMI U CHCTEM

YpaBHEHUH

attps://m.edsoo.ru/7f434d38

95

IToBTOpEHME OCHOBHBIX MOHATUA U METOJIOB
KypcoB 7 U 8 Kj1accoB, 0000IIeHNE 3HAHMI /
Bcepoccuiickas mpoBepouHast paborta

bubmoreka LIOK
nttps://m.edsoo.ru/7f4371aa

96

97

Urorosas koHTponbHAas paboTa /
Bcepoccuiickas mpoBepouHast paboTta

TToBTOpEHHE OCHOBHBIX MOHSATHI U METOJIOB
KypcoB 7 U 8 Kj1accoB, 0000IIeHNE 3HAHHIA

HOBTOpCHI/Ie OCHOBHBIX ITOHATHH 1 METOO0B

Bu6mmoreka IJOK
attps://m.edsoo.ru/7f434eb4

Bu6nmoreka IJOK

8 KypcoB 7 u 8 kiaccoB, 00001IeHre 3HAHUH attps://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX IIOHATHH U METOJIOB Bubmoreka [JOK
KypcoB 7 1 8 Kj1accoB, 0000IIeHNE 3HAHHH attps://m.edsoo.ru/7f437510
100 | TloBTOpEHUE OCHOBHBIX MOHITHI U METOAOB bubnmnorexa [JOK




~ Kypco 7 u 8 KiaccoB, 0600IIeHIe 3HAHMI

1ttps://m.edsoo.ru/7f4376b4

101 [ToBTOpEHME OCHOBHBIX MOHSATHIA U METOJIOB
KypcoB 7 1 8 Ki1accoB, 0000IIIeHNe 3HAHHHA
102 [ToBTOpEHNE OCHOBHBIX IOHATHN U METOJIOB
KypcoB 7 U 8 Ki1accoB, 0000IIeHNe 3HAHHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

bubmuoteka LIOK
attps://m.edsoo.ru/7f436b88

bu6mmoreka IJOK
attps://m.edsoo.ru/7f437858




9 KJIACC

N KosuuecTBO 4acos Nara DJIeKTPOHHbIE HH(ppPOBLIE
u/n Tema ypoxka Beero KontpoabHbie [IpakTuyeckue A3yueHust o0pa3oBaTeJbHbIE
padoThI paboThI pecypcbl
ParmonanpHbBIe YnCTa, MppaMOHAbHBIE YHCTIA, 1
KOHEYHbIE U OECKOHEUHBIE ACCTHYHBIE JpOoOr
MHO0€eCTBO JEHCTBUTENBHBIX YHCET;
2 JIEMCTBUTEIBHBIE YHUCIa KaK OECKOHEYHBIE 1
JIECSITHYHBIEC ApoOH
B3anMmHO 0/THO3HAYHOE COOTBETCTBHE MEXKITY
3 MHOKECTBOM JICUCTBUTEIBHBIX YHCET U 1
MHOECTBOM TOYEK KOOPJAMHATHOM NPSIMOI
CpaBHeHMeE JeMCTBUTENBHBIX YHUCEN,
4  apudMeTHUECKUE NCUCTBUSA C ICHCTBUTEIHHBIMU 1
YICIaMU
5 [Tpubmmk€HHOE 3HaYEHNE BETMYNHBI, TOYHOCTh 1
TPHOTKEHUS
6 OxkpyrieHue Jrcesn 1
7 OxpyriieHne 4ncen 1
8  Ilpukuika u oleHKa pe3ylIbTaTOB BHIYMCICHHMA 1
9 | Ilpukuaka u OIleHKa pe3yabTaTOB BBIUNCICHUN 1
10 JIuHeitHOe ypaBHEHUE. PemeHj/Ie YpaBHEHU, 1 bubmuotex [IOK
CBOJAIINXCS K TMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIuneiiHoe ypaBHEHUE. PemeHvHe YpaBHEHUH, 1
CBOJSIIMXCS K TUHEHHBIM
12 KBanpatHoe ypaBHeHue. Pemenue ypaBHeHUH, 1 Bbubmuorexa LIOK
CBOJALLIMXCA K KBaIpaTHBIM attps://m.edsoo.ru/7f43c542
13 KBanpatHoe ypaBHeHue. Pemienue ypaBHeHUH, 1 Bbubmuorexa LIOK
CBOJALINXCSA K KBaPATHBIM attps://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS 1 bubmorexa [IOK
attps://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS 1 bubmorexa HOK
attps://m.edsoo.ru/7f43c3d0




IIpumeps! pelieHnst ypaBHEHU TpeTbel U

16 4yeTBEPTOM CTENEeHEN pa3IoKeHUEM Ha
MHOKUTENN
IIpumepsl pemieHus: ypaBHEHUHN TpeTheil U
17 4eTBEPTON CTENEHEN pa3IoKEHUEM Ha
MHOXHTENN
18  Pemenue qpoOHO-paiOHATILHBIX YPaBHEHUH brbmorexa [TOK
attps://m.edsoo.ru/7f43c9b6
19 Pemenne 1poOHO-paliMOHATIBHBIX YPaBHEHUN bubmorexa [IOK
attps://m.edsoo.ru/7f43c9b6
20 Perrenue TeKCTOBBIX 3aa4 anredpanyecKum
METOJIOM
71 Penrenne TeKCTOBBIX 3a7a4 anredpanyecKiuM
METOJIOM
2 Penrenue TeKCTOBBIX 3a7a4 anredpanyecKiuM
METOAOM
23 KontponbHas pabota 1o Teme "YpaBHEHUs ¢
OJIHOU nepeMeHHON"
24 YpaBHEHHE C IByMsI IEPEMEHHBIMH H €TI0 Bbubmuorexa LIOK
rpaduk attps://m.edsoo.ru/7f43d0b4
25 VYpaBHEHHE C IByMsI IEPEMEHHBIMH H €TI0 Bbubnuorexa LIOK
rpadux attps://m.edsoo.ru/7f43d0b4
26 Cucrema ByX TMHEHHBIX }{‘paBHeHI/II‘/’I C ABYMsI
TIEPEMEHHBIMU U €€ peleHne
27 Cucrema IByX JHHEWHBIX YPaBHeHI/H‘/'I C AByMs
TIEPEMEHHBIMHU U €€ perIeHne
8 Cucrema IByX JTHHEHHBIX XpaBHeHI/H‘/'I C IByMsI
NIEPEMEHHBIMHU U €€ pellIeHUE
29 Cucrema IByX JHHEWHBIX XpaBHeHI/H‘/'I C AByMs
NIEPEMEHHBIMHU U €€ pelIeHUE
Pemenue cuctem o8 aBHEHUI1, OTHO U3
30 KOTOPBIX HHHefIIngX ay;[)pyroe — BTi[)pofI bubmorexa [TOK
’ attps://m.edsoo.ru/7f43d23a
CTETeH!
31 Pemrenue cuctem IByX ypaBHEHUH, OJTHO U3 Bubnuroreka [IOK




KOTOPBIX JINHEWHOE, a IPyroe — BTOPOM
CTETeH!

Pewenne cuctem IByX ypaBHEHUMH, OTHO U3

attps://m.edsoo.ru/7f43d55a

32 KOTOpPBIX JIUHEWHOE, a APYyroe — BTOPOH
CTENEHU
Pemenue cuctem AByX ypaBHEHUH, OJHO U3
33 KOTOPBIX TMHEHHOE, a APYTroe — BTOPOH
CTEIIEHH
34 Fpa(bnqecxav;{ HUHTEPIPETALHS CUCTEMBI
YpaBHEHHUH C ABYMsI IEPEMEHHBIMU
35 Perrenue TeKCTOBBIX 3aa4 anredpanyecKum
crocoOoM
36 Penrenne TeKCTOBBIX 3a7a4 anredpanyecKiuM
crocoboM
37 KonrtponbHas pabora HOV"I'"'GMC "CucteMsl
ypaBHEHUI
38 UucroBble HEPABEHCTBA U UX CBOMCTBA
39 UYuncnoBble HEpaBEHCTBA U MX CBOWCTBA bubmmorexa [IOK
nttps://m.edsoo.ru/7f43ad5a
40 JIunelinple HEPABEHCTBA C OJHON MTEPEMEHHON U Bubnuoreka [IOK
WX pelieHue https://m.edsoo.ru/7f43af08
JInneitHbIe HEpAaBEHCTBA C OJTHOM MEPEMEHHON U Bubmuoreka [JOK
41
WX pelIeHue https://m.edsoo.ru/7f43af08
JInHeitHbIE HEpAaBEHCTBA C OJTHOW MEPEMEHHON 1 Bbubnuorexa LIOK
42
UX pelleHue https://m.edsoo.ru/7f43af08
43 Cucremsl J'II/IHGI?'IHL‘I'X HEPAaBEHCTB C OJHON
MIEPEMEHHOM U UX pelIeHne
44 Cucremsl J'II/IHGI?'IHL‘I'X HEPAaBEHCTB C OJHON
MIEPEMEHHOM U UX pelIeHne
45 Cucremsl HI/IHeI‘/'IHI)‘I'X HEPABEHCTB C OJTHOM
MIEPEMEHHOM U UX pelIeHHe
46 KBanpaTHble HepaBeHCTBA U UX pELIECHHE bubmorexa [IOK
attps://m.edsoo.ru/7f43b098
47 KBanpaTHbIe HepaBeHCTBA U UX pELIEHHE Bubmuorexa [JOK




attps://m.edsoo.ru/7f43b21e

bubmuoreka LIOK

48 KBanpatHble HepaBeHCTBA U UX peLIEHHE 1ttps://m.edsoo.ru/Tf43bSa2
49 KBanpatHbie HepaBeHCTBA U UX peLIEHNE
50 KBaapaTHbIe HEpaBEHCTBA U UX PEIICHUE
5 I'paduaeckas uHTEpIIpETAIVS HEPABEHCTB H bubmmoreka [JOK
CUCTEM HEPAaBEHCTB C JIByMsI IEPEMEHHBIMU attps://m.edsoo.ru/7f43b098
57 I'paduueckast uHTEpIIpETALNSI HEPABEHCTB U
CHCTEM HEPaBEHCTB C JIByMs IEPEMEHHBIMHU

53 | Kourponbaas paborta o teme "HepaBeHcTBa"
54 Ksagparnunas QyHKIus, e€ rpaduK U CBOHCTBA ¢ tpss;/ln?zlgs)zzl.(;%(fil; 6c6
55 Ksagparnunas pyHKIus, e€ rpaduK U CBOWCTBA " tm}jﬁiﬁgg?&%gigg 42
56 Ksanmparuunas QyHkuus, e€ rpaguk 1 CBOHCTBa " tpsiﬁﬁ:ﬁzzzlf;/gglg%b 4
57 [Mapa6oa, KOOpAMHATHI BEPIIUHEI TapadoJIbI, Bubmmorexa [JOK

0Ch CUMMETPHUH T1apaboITbl attps://m.edsoo.ru/7f439eb4
53 [Tapabomna, KOOpIUHATHI BEPIIHHEI TapadoTkI, Bbubmuorexa LIOK

0Ch CUMMETPHUH T1apaboIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOpIUHATHI BEPIIHHEI Tapadokl, Bbubnuorexa LIOK

0Ch CHMMETPHUH MapadoIbl https://m.edsoo.ru/7f43alac
60 [Tapabomna, KOOpIUHATHI BEPIIHHEI TapaboIkI, Bbubnuorexa LIOK

0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a31e
61 [Mapa6osa, KOOpAMHATEI BEPIIUHEI TapadoJIbI, Bubmoreka [JOK

0Ch CHMMETPHUH MapadoJIbl attps://m.edsoo.ru/7f43a526
62 [Mapa6osa, KOOpAMHATEI BEPIIUHEI MTapadoJIbI,

0Chb CHMMETPHUH MapadoJIbl
63 I'paduku dyskumii: y = kx, y = kx + b, y=k/x,

y=x?, y=vX, y=[x|
64 I'paduxn pynkumii: y = kx, y = kx + b, y=k/x,
y=x’, y=vX, y=[x|

65 I'paduxn dynkumii: y = kx, y = kx + b, y=k/x,

y=X3, y=VX, y=[X|




I'padukn dyaxmmit: y = kx, y = kx + b, y=k/x,

66 s
y=X°, y=VX, y=[X|
67 I'padukn dyaxmmit: y = kx, y = kx + b, y=k/x,
y=X, y=vX, y=[X|
63 I'padukn dyaxmmit: y = kx, y = kx + b, y=k/x,
y=X°, y=VX, y=IX|
69 KonTponbnas padora o teme "OyHKITHN" 1ttps5;/lrg§32zgﬁl%(f)4§ab8 4
70 [TonsiTHE YMCTIOBOM MOCIEN0BATENBHOCTH bubmmorexa [IOK
https://m.edsoo.ru/7f43e6¢c6
7 3agaHue MociIe10BaTeIbHOCTU PEKYPPEHTHOM bubnuoreka [IOK
hopmyIoit u hopMyIoi n-ro direHa https://m.edsoo.ru/7f43ebda
7 ApudmeTrueckas ¥ reoMeTpuIecKas bubmmorexa [IOK
MIPOTPeCccCum https://m.edsoo.ru/7f43ed7e
73 ApudmeTrueckas ¥ reoMeTpuIecKas bubnmorexa [IOK
MIPOTPECCUH https://m.edsoo.ru/7f43f3b4
®opmynsr N-TO uieHa apleq)Memqecxoﬁ " Bubmorexa L[OK
74 reoMeTpHyYeCcKOH MPOTrpeccHii, CyMMBbI TIEPBBIX N

YJICHOB

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

75

76

dopmynbl n-To wieHa apuHMETHIECKON 1
reoMETPUYIECKON IPOrpecCcrii, CyMMBI IIEPBBIX N
YICHOB

DopMyIIbl N-TO WieHa apuHMETHYECKOH U
reOMETPUYECKON MPOrPECCHil, CyMMBI IIEPBBIX N
WIEHOB

bubmuoreka IIOK
https://m.edsoo.ru/7f43ef2c

bubmoreka IIOK
https://m.edsoo.ru/7f43f0c6

77

78

@opMyIIsl N-TO YeHa apuPMETUIECKON U
reoMETPUYECKON TIPOrpeccuii, CyMMBI IIEPBBIX N
YWIEHOB
DopMyIIbl N-TO WieHa apuhMETHYECKON U
reOMETPUYECKOM MPOTrPECCUl, CYMMBI IEPBBIX N
YJIEHOB

bubmuoreka LIOK
https://m.edsoo.ru/7f43f72e¢

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

Uzobpakenne 4ieHoB apuMeTHIECKOH 1

79 FEOMETPHUYECKON MTPOrpECCH TOUKaMHU Ha
KOOPAWHATHOU TJIOCKOCTH
80 H300paxkeHne WieHOB apu(pMETUICCKON U




reoMEeTPUYECKON MpOorpeccuii TOUKaMu Ha
KOOPJIMHATHOM TJIOCKOCTH

81 JIMHENHBIN U 3KCIIOHEHIUATILHBIA POCT
82 Cno>kHbI€ TPOLIEHTHI bubmoreia HOK
p https://m.edsoo.ru/7f43fe0e
83 C0KHBIE TIPOIICHTEI bubnmorexa LIOK
pou attps://m.edsoo.ru/7f4401a6
34 KontponbHas padora o reme "UncinoBbie bubmmoreka [JOK
MOCJIEJOBATEIILHOCTH" https://m.edsoo.ru/7f4404{8
IToBTOpeHwme, 0000IIeHNEe M CHCTEMATH3AIHS
85 3HaHWH. 3amuCh, CPABHEHHE, JCHCTBUS C
JCHCTBUTEIIHHBIMU YMCIIAMHU, YACTOBAsI MTPSIMast
36 IToBTOpEeHUE, 00OOIICHNE M CUCTEMATU3ALINS
3HaHu#. [IponeHThl, OTHOLIEHUS], MPONOPLUU
]7 IToBTOpeHwme, 0000IIeHNEe U CHCTEMATH3AIHS
3HaHud. OKpyTIeHue, TPUOIMKEHHE, OlIeHKa
TToBTOpEeHuE, 00OOIIEHNE U CUCTEMATU3ALIHS
88 3HIZLHI/H‘/'I Peulellile TEKCTOBBIX 3a71a4 ! Eubmiorexa HOK
) A attps://m.edsoo.ru/7f443b12
apuMETHIECKUM crTocoOoM
IToBTOopenue, 0000IIEHNE U CHCTEMATH3ALIM
89 BHI;_HI/Iﬁ ’Peme}ﬁle TEKCTOBBIX 3aJ1a4 ! bubmmorexa LIOK
) A attps://m.edsoo.ru/7f443cd4
apu(MeTHIecKuM criocooom
TToBTOpEeHuE, 00OOIIEHNE U CUCTEMATH3ALIHS
90 BHI;_HI/Iﬁ Pemeflﬁde TEKCTOBBIX 337124 ! buGnuorexa LIOK
) a https://m.edsoo.ru/7f443fea
apu(METHIECKUM CIIOCOO0M
TToBTOpenue, 00001IEHNE U CUCTEMATH3ALIM
91 3HaHI/II:I)71 II ;06 a:;BaHMe anred aI/IquKIIfIX Eubmiorexa IOK
P vp P nttps://m.edsoo.ru/7f4441ca
BEIPaXXCHHM, JIOTYCTUMbIE 3HAYCHUS
TToBTOpenue, 00001IEHNE U CUCTEMATH3ALIMS
92 3HaHI/II:71 IIpeo6 a;](-)IBaHI/Ie anreo aI/I‘IeCK];IX buGmorexa LIOK
- peodp P Attps:/m.edsoo.ru/7f444364
BBIPAXCHHH, JIONYCTUMbIC 3HAYCHUS
TToBTOpeHue, 00001IEHNE U CUCTEMATH3ALIM
93 3HaHI/II:I)71 11 :306 a:;BaHMe anred aI/I‘IeCKIIfIX Eubmiorexa IOK
- 1peodp p https://m.edsoo.ru/7f4446f2
BEIPaXXCHHM, JIOYCTUMbIC 3HAYCHUS
94 IToBTOpEeHME, 0000IICHHE U CUCTEMAaTH3AIIHS Bubnmnoreka [JOK




3Hanui. [IpeobpazoBanne anredOpanIecKux
BBIPOKEHUH, IOMYCTUMbIE 3HAYCHUS

IToBTOpEHME, 000OIICHIE U CUCTEMATH3AIIHS

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

bubmuoreka IIOK

95 3HaHuil. OyHKIUY: HOCTpOGHI/IS:, CBOICTBa 1 ©ttps://m.edsoo.ru/Tf444¢56
W3YYCHHBIX (PYHKIUN
go | o Comemem cnersermn | Bsmorea 0K
O YHIIUH: p o https://m.edsoo.ru/7f444144
M3YYEeHHBIX (YHKIHN
gy | T e v | Busorea 0K
+ O YHKIUTH. P N attps://m.edsoo.ru/7f44516a
M3YYCHHBIX (PYHKIIMH
gy | P oScbmeme n x| Busorea 0K
+ P YHKIUTH. P N attps://m.edsoo.ru/7f4452e6
W3YYCeHHBIX (YHKIIHN
o | Romepeme ohcimemen nerermms | Busorea 10K
4P p yp attps://m.edsoo.ru/7f445516
HUX CHCTEM
IToBTOpEeHUE, 0000IIEHNE M CUCTEMATHU3ALIUS
100 | 3Hanwmii. ['padmdeckoe peleHne ypaBHeHUH 1 1
HAX CUCTEM
101 HroroBas koHTpOIbHAs paboTa 1
102 O060011IeHNE ¥ cUCTEMATH3ALU 3HAHWI 1
OBHIEE KOJJMYECTBO HACOB I10 [IPOT'PAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KUIIACC
Kon .
T — IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThl 0CBOCHHs OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus
pe3yJbTara
1 Hucna 1 BBIYUCICHUS
11 BoeinonHATe,  coderas  yCTHbIE M IHCBMEHHBIE  HPHUEMBI,
' apupMeTHyecKue JeMCTBUS C pallMOHAIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YUCIOBBIX  BBIPAXKEHHUH,  IPUMEHSTH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIPQ)XEHUI, coJiepKallluX OObIKHOBEHHbBIE U JECITUYHbIE IpOoOU
Ilepexoguts 0T omHOM QopMbl 3amMcH 4Yucenl K  JApYroi
13 (npeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JECSATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO TPOOb)
1.4 CpaBHUBaTh U YIOPSAJOYMBATh PALIMOHAJIbHBIE YUCIIA
1.5 Okpyriarh uncna
BbINONHATE NPUKUIKY U OLIGHKY pe3ysibTaTa BBIYMCICHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUN. BBINONHATH  JEUCTBUS  CO
CTEIEHSIMH C HaTypaJlbHbIMU [TOKa3aTeIsIMU
17 [IpuMeHsATh NpPU3HAKM JAEIMMOCTH, pa3jIOkKEHHE Ha MHOXUTENIN
HaTypaJIbHbBIX YHCEI
Pemarp  mpakTHKO-OpMEHTHUPOBAaHHBIE  3a/add,  CBS3aHHbIE C
OTHOIIIEHUEM BEJIMYHH, IIPONOPLUOHATIBHOCTBIO BEJIMYHH,
1.8 MPOLIEHTAMHU, HHTEPIPETHUPOBATh pE3YJbTaThl pEIIeHUs 3a1ad ¢
Y4€TOM OTpaHMUYEHUH, CBA3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKEHUS
71 Hcnonp3oBath anredOpanvyeckyro TEPMHUHOJOTHMIO U CUMBOJIUKY,
IIPUMEHSTH €€ B MPOLIecCe OCBOEHHsI yUeOHOT0 MaTepuaa
29 Haxomute 3HaueHuss OYKBEHHBIX BBIPAKEHUH TpU  3a/laHHBIX
3HAUEHUX NIEPEMEHHBIX
23 BbimonHATe mpeoOpa3oBaHMsl LEJNOTO BBIPAKEHHS B MHOTOWIEH
) MIPUBEACHUEM MOJIOOHBIX CIaraeMbIX, paCKphITHEM CKOOOK
BbInonHATE yMHOKEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIEHa Ha
24 MHOTOWIEH, NPUMEHATh (OpMyJbl KBaJIpara CyMMbl M KBajpara
pasHocTH
OcyiecTBIATh pa3oKeHNe MHOTOUJIEHOB Ha MHOXKUTEIH C TTOMOIIIBIO
2.5 BBIHECEHHSI 32 CKOOKH OOIIEr0 MHOXHTES, TPYNITUPOBKU CIaraeMbIx,
MpUMeHEeHUsI HOPMYIT COKPAIIEHHOTO YMHOKEHUS
26 [IpumensTs npeodpazoBaHUsI MHOTOUJIEHOB IS peMICHUS PasIHHbIX
3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEaIbHON IPAKTUKU
2.7 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMHU ITOKa3aTEJISIMU




JUIsL TpeoOpa3oBaHMsl BbIpAKEHU N

YpaBHEeHUs U HEPABEHCTBA

3.1

Pemate nuHEHbIE ypaBHEHUS C OJHOM TMEPEMEHHOW, NPUMEHSS
MpaBujia Mepexojia OT UCXOJHOI0 YPaBHEHHUSI K PaBHOCUILHOMY €MY.
[IpoBepsiTh, SABISIETCA JIM YUCIO KOPHEM ypaBHEHUS

3.2

33

[IpumensaTp rpaduueckue METOAbl TPU PELICHUU JIMHEHHBIX
YpPaBHEHUH U UX CUCTEM

[ToxOuparh mpUMEpHI TAp YKCEIN, SBISIFONINXCS PEIICHHEM JIMHEHHOTO
YpaBHEHUS C ABYMs IEPEMEHHBIMHU

34

3.5

CTtpouTh B KOOpAMHATHOMN TIOCKOCTH IrpaduK JTMHEHHOTO YpaBHEHHUS C
IBYMsI TI€PEMEHHBIMH; MOJb3YACh TpadUKOM, MPUBOAUTH MPUMEPHI
pellIeHns] ypaBHEHUS

Pewmrate cuctemsl 1BYX JUHEHHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU,
B TOM 4HUCIIE TpapUUeCcKu

3.6

CocTaBiATh U pelmarh JMHEHHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YPaBHEHUH 110 YCIOBMIO 33Ja4H, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIY4YECHHbIN pe3ynbTar

Koopaunats! u rpapuku. OyHkuuu

4.1

I/I306pa)KaTI> Ha KOOp)IPIHB.THOfI HpHMOﬁ TOYKH, COOTBCTCTBYIOLIUC
3alaHHBIM KOOpJAWHATaM, Jy4HU, OTPE3KH, HHTCPBAJIbI, 3allMCHIBATH
YHUCJIOBBIC ITPOMEIKYTKH HA anre6pa1/1quKOM SA3BIKC

4.2

Ormeuatre B KOOleHH&THOﬁ INIOCKOCTH TOYKHM II0 3aJaHHBIM
KOoOopJAuHaTamM

4.3

4.4

4.5

4.6

Crtpouts rpaduku nuHeiHbIX QyHkuuid. Ctpouts rpaduk GyHKIUU Y
= |x|

OnuceiBaTh C MOMOIILI0 (YHKITUH HM3BECTHBIE 3aBUCUMOCTH MEXITY
BEJTMYMHAMU: CKOPOCTh, BpEMs, PACCTOSIHHE, IIeHY, KOIUYECTBO,
CTOMMOCTb, IPOU3BOJIUTENILHOCTD, BpeMsi, 00bEM pabOThI

HaxoauTh 3HaueHne GyHKIUH 110 3HAYEHHIO €€ apryMeHTa

[lonumars rpaduueckuii crnoco0 MpeICTaBICHUs M aHaIU3a
uHboOpMalMY, W3BJIEKaTh M WHTEPHPETHPOBATh HHPOPMALUIO U3
rpadMKOB peaJIbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
IPoBEepPsAEMOro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaHUA

1

Yucaa v BEIYMCICHUS

1.1

1.2

Hcnons3oBarh  HayalbHbIE  NPEIACTABICHUS O  MHOMKECTBE
JNEUCTBUTENBHBIX YHUCEIN JJI CPABHEHUS, OKPYIJICHHUS] U BBIYHCICHUH,
n300pakaTh JEMCTBUTENbHBIE YHUCIA TOYKAMH Ha KOOPJMHATHOU
psIMOI

[IpumeHsATH MOHATHE  apPU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
HaXOJIUTh KBaJpaTHble KOPHHU, HCIONb3ysd TpPH HEOOXOAUMOCTH




1.3

KaJIBKYJIATOP, BBITOTHATH IPEOOPa30BaHUs BBIPAKCHHH, COJEPIKAIINX
KBaJpaTHbIC KOPHU, UCIOJIb3Yysl CBOWCTBA KOPHEU

Hcnonp30BaTh 3amuCH  OOJBIIMX M MajbIX YHCEI C IOMOIILIO
JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKEHUS

2.1

[IpuMeHATh TOHATHE CTENEeHH C LEeJIbIM IOKa3aTeleM, BbIIOJIHATh
MpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINIUX CTEHCHH C  IICNIBIM
MOKa3areieM

22

BrIoHATE  TOXACCTBEHHBIE  NMPeoOpa3oBaHMS  palMOHAIBHBIX
BBIP@KCHHII HA OCHOBE IMpPAaBUJ JACHUCTBUM HAJ MHOIOWICHAMH U
anreOpanvdecKuMu IpoOsIMu

23
24

PacknanbiBaTh KBagpaTHBIA TPEXUIIEH HA MHOKHUTEIN

[TpumensTh MpeoOpa3zoBaHusl BBIPAKCHHUNA IS PEIICHHS Pa3JIMYHbBIX
3a/1a4 U3 MaTEeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEeaIbHON IPAKTUKU

ypaBHeHI/ISI H HCPABCHCTBA

3.1

Pemarsn J'II/IHCI‘/'IHBIG, KBaJApAaTHBIC YpaBHCHUA U PpalHUOHAJIbHBIC
YpaBHCHUS, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/II\/JI C ABYMA
IICPEMCHHBIMU

3.2

33

34

IIpoBoguTh npOCTEHMIIME HCCIENOBaHUS YPAaBHEHUH U CHUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaHuuecKux
NpeJCTaBIeHUN (yCTaHaBIUBaTh, UMEET JM YpaBHEHHE WM CUCTEMa
YPaBHEHUH peLlEeHUs], €CJIU UMEET, TO CKOJIbKO, U IIPOYEe)

[lepexoauth OT crnoBecHOM  (OpMYyNTHpPOBKM 3amadyu K  e€
anredpanvyecko MOJIENM C MOMOILBIO COCTABJICHUS YPaBHEHUS WIIU
CUCTEMbl  ypaBHEHUMH, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4H IMOJYyYEHHBIN pe3yabTar

[IpuMeHATHh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OIICHKH,
peuaTh JIMHEMHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U UX CHCTEMBI,
maBaTh  TpaQUYECKyr0  WUIIOCTPAIMI0  MHOXKECTBA  PEIICHHI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMU

4.1

4.2

kix

[lonuMaTh M UCHONB30BaTh (DYHKIMOHAJbHBIE MOHATUS M S3BIK
(TepMUHBIL, CHUMBOJIMYECKHE OOO3HAYEHMsI), ONPEAENATh 3HaueHUE
(GYHKIMU O 3HAYEHMIO apryMEHTa, ONpPEeNsATh CBOWCTBA (YHKLIUHU
1o e€ rpauky
Crpouts rpaduku 371€eMEeHTapHbIX PYHKINN BUJA:

y=k/x

, Yy =x% y = X% y = [X|, onicbIBaTh CBOICTBa YMCIOBON (YHKIMHU MO €&
rpaduxy




9 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOMM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111eT0 00pa30BaHUs

1

Yucaa v BEIUMCIICHUS

1.1

1.2

1.3

1.4

CpaBHI/IBaTB U YHOOpAOOYMBATH pPallMOHAJIBHBIC W HWPppalrOHAJIbBHBIC
qucia

Brimonsate apudmMernueckue ASHCTBHS C pallMOHAIBHBIMUA YHCIAMH,
coueras YCTHBIE U IUCBMEHHBIEC IPUEMBI, BBIIOJHATH BBIYUCICHUS C
HMPPALMOHAIIBHBIMU YUCJIAMU

HaxonuTe 3HaueHus CTENEHEH € LENBIMM IOKa3aTesIMUu U KOPHEH,
BBIYMCIISITh 3HAYEHUS] YUCIIOBBIX BBIPAKECHUN

OKpyrisiTh 1€HCTBUTENbHBIE YHCIIA, BBINOIHITh NPUKUJIKY PE3yJIbTaTa
BBIYHCIICHU, OLICHKY YMCIIOBBIX BBIPAXKCHHUN

ypaBHeHI/ISI H HCPABCHCTBA

2.1

22

23

24

2.5

2.6

Pemarp uHENWHbIE W KBajpaTHblE ypaBHEHUS, YpPaBHEHUS,
CBOJISIIIMECS K HUM, TIPOCTEHIINE TpOOHO-pallHOHATIbHBIC YPAaBHEHUS

Pemate cucteMsl 1ByX JIMHEWHBIX YPAaBHEHUM C IBYMs IIEPEMEHHBIMU
U CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJIHO YPAaBHEHUE HE SBISAETCS
JIMHEWHBIM

Pemate TekcTOBBIE 337a4yM anreOpanvdeckuM CIIOCOOOM C TOMOIIBIO
COCTaBJICHHUSI YpaBHEHHS WM CHCTEMbI JIBYX YpPaBHEHHH C ABYMS
NepeMEHHbIMHU

[IpoBoauTh mpoCTEWIIME MCCIEIOBAaHUA YpPAaBHEHUH U  CHUCTEM
YpaBHEHMH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUUecKuX
MIPEICTaBICHUH (HallpuMep, yCTaHABIUBATh, UMEET JIN YPABHEHHUE UIIU
CHCTEMAa YpaBHEHUH pEllIeHUs], €CIIU UMEET, TO CKOJIBKO)

Pemrats JIMHEHHBIC HCPaBCHCTBA, KBaaApPaTHLBIC HCPaBCHCTBA,
1/1306pa>1<aTL pCHICHUC HECPABCHCTB Ha YHCI0BOH HpHMOﬁ, 3aIIMChIBaThb
PEIICHUC C TIOMOIIIBIO CUMBOJIOB

Pemrate cucTeMBl JIMHEHHBIX HCpPaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKIIFOYAOIMEe KBAJApaTHOC HCPABCHCTBO, I/1306pa)i(aTI> pelicHue
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM prIMOfI, 3alucCbiBaTh PCUICHUC C
IIOMOIIBIKO CMMBOJIOB

2.7

Hcnons3oBaTh HCEPAaBCHCTBA ITPH PCIICHUHU PA3JIMIHBIX 3a1a4

OyHKIUU

3.1

Pacio3naBate  ¢QyHKIIMM ~ W3yYEeHHBIX  BUJOB.  [loka3wiBaTh
CXEMAaTUYECKHU PACIIONIOKEHHE Ha KOOPIUHATHON TUIOCKOCTH TpauKoB
dbynkumii Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3HauYeHUH KOd(PPHUIIMEHTOB, OMTUCHIBATH CBONCTBA (DYHKIIHIA

3.2

[loka3biBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha  KOOpAMHATHON
IJIOCKOCTH TpaduKoB QyHKIMHA Buaa y = VX, y = [X| U omnMchIBaTh
cBoOMcTBa (PYHKIIUI

33

Crpoutb ¥ H300pakaTh CXEMaTHYECKH TIpadUKu KBaJPATHUHBIX
(GyHKIMH, omMChIBaTh CBOMICTBa KBaApaTUYHBIX (PYHKUMH MO uUX




rpadukam

PacnioznaBate kBajpaTuyHylo (GYHKIUIO 1O (QopMmyse, HTPUBOIUTH

34 MpUMEpPbl  KBAaIPATUYHBIX (YHKIMH M3 PEaJbHON KHU3HHU, (UUKH,
reOMeTpUH

4 ApudmeTrrueckas U reoOMeTpUYECcKasi IpOrpeccuu

41 PacnioznaBath apuMeTHyecKyro U reOMETPUUYECKYIO MPOTPECCHH MTPU

' pa3HbIX crioco0ax 3agaHust

BEBITIONTHATE BBIYUCICHUS C HKCIONB30BaHHEM (OPMYN n-TO YJICHA

4.2 apuMETHYECKOH U TCOMETPUUYECKON MPOrPECcCHii, CYMMBI IEPBBIX N
YJIEHOB

43 N306paxaTh uieHbl MOCIeI0BATEILHOCTH TOYKAMH Ha KOOPAMHATHOMN
IJIOCKOCTH
Pemiate 3amaun, cBSI3aHHBIE C YHMCIOBBIMH IOCJIEIOBATEILHOCTSIMU, B

4.4 TOM 4HCIE 3aJadydl U3 pPeaJbHOW JKM3HH (C UCHOJIb30BaHUEM

KaJIbKYJISATOPA, UPPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJIePKAHUS
1 Yucina v BBIYUCIICHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aIUCH
1.1 npoberi k apyroi. IloHsTHE panMOHAIBHOTO YHMCIIA, 3alKCh, CPaBHEHHE,
YIOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
10 Apudmernueckre IeMCTBUS ¢ pallMOHANBHBIMU YuciIaMu. Pemenue 3agay u3
' peasbHOM MPaKTUKU HA YacTH, Ha Ipoou
13 CreneHb C HaTypalbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpa3oBaHHe
BBIP)KEHUI1 Ha OCHOBE OIIPENIEIICHNUS, 3aUCh OOJIBIINX YUCEI
14 [TpoueHTsl, 3amuch NPOLEHTOB B BHUJE ApoOU U poOU B BUIE MPOLIEHTOB.
Tpu OCHOBHBIE 33/1a4 HA TPOLIEHTHI, PELLICHUE 3a/1a4 U3 PEaJIbHOU TPAKTUKU
15 IIpuMeHeHHEe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEl
1.6 PeanbHble  3aBucMMOCTH, B TOM 4ucie IpsMas U oOpaTHast
IIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXeHUs
71 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHMS C NIEPEMEHHON. JlomycTuMBbIe
3HAYECHUS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXIy BEJIMYMHAMH B BUAEe (OPMYIIbI.
) Beraucnenus nmo gpopmynam
723 [IpeoOpazoBanrie  OYKBEHHBIX  BBIPOKEHUW, TOXIECTBEHHO  pPaBHBIC
BBIPAXKECHUS
24 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIEM
)5 OpHounenbl U MHOrouseHsl. CreneHb MHOrowieHa. CliokeHue, BBIYUTAHUE,
YMHOXEHHE MHOTOYJIEHOB
26 @®opMybl COKpPAIIEHHOTO YMHOKEHHS: KBAAPAaT CyMMBI U KBaJpaT pPa3HOCTH.
dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKUTEIN
3 YpaBHeHUs
31 YpaBHEHHE, KOpPEHb YpaBHEHWs, TpaBuIia npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIIBHOCTb YPAaBHEHUN
39 JIuneliHoe ypaBHEHUE C 9IIHOI71 nepeMeIiHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
YpaBHEHUS, PELICHUE JIUHEHHBIX YPAaBHEHUN
33 CocraBnenue ypaBHeUHI/Iﬁ [0 YCJIOBHUIO 3a/1aul. PelieHue TEKCTOBBIX 3a4ay C
MIOMOUIbIO YPaBHEHUN
3.4 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema JByX JIMHEWHBIX YpPaBHEHHW C JABYMs NEpEeMEHHbIMH. PemeHune
3.5 CHCTEM ypaBHEHUH CHOCOOOM IMOJCTaHOBKU. IIpuMepbl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOUIBIO CUCTEM YpPaBHEHUU
4 Koopmunats! u rpadpuku. OyHKIMN
4.1 Koopannaara Touky Ha mpsMoit
490 YucnoBble IpOMEXYTKU. PaccTosiHue MexXay AByMs TOUKAMH KOOPAMHATHOU

IpsAMOi




[IpssmoyronpHas cucrema koopawHat, ocu Ox u Oy. AGciucca U OpaAUHATA

4.3 TOYKHU HAa KOOPAMHATHOM INIOCKOCTH
44 [Tpumepsl I‘pil(bHKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB pearbHBIX
3aBUCUMOCTEH
4.5 [Tonsitue dynkuuu. I'paduk Gynkuu. CoiicTBa GyHKITUN
4.6 Jlunetinas pynkius, e€ rpaduk. ['paduk GyHKINN y = [X|
47 Fpaq)nqecime pellICeHHE JIMHEHWHBIX YypPaBHEHUM M CHUCTEM JIMHEHHBIX
YpaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna u BBIYMCICHUS
11 KBagparHbiii kopeHb u3 uucna. IloHsaTHe 00 HppalMOHAIBHOM 4YHCIIE.
' JlecsaTUUHBIC TPUOJINKESHUST MPPALMOHATBHBIX YHCEI
CpoiicTBa apudMeTHUECKUX KBaJIpaTHBIX KOpPHEH M HMX NPUMEHEHUE K
1.2 MPeoOpPa30BAHUIO YUCIIOBBIX BBIPAXKCHUH W BBIYHUCICHUSAM. J[eHCTBUTEIIbHBIC
qucia
1.3 Crenens C 11eJIbIM IIOKa3aTeneM u e€ cBoiicTBa. CTaHaapTHas 3alKuCh YKUCiia
2 AnreOpanyecKkue BbIpaKeHUS
2.1 KBaapaTHbiil TpEXuieH, pa3io)keHUe KBaIpaTHOro TPEXUIeHa Ha MHOKUTEIH
2.2 Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO aliredpandeckon qpoou
2.3 CrnosxeHue, BBIYUTAHUE, YMHOXKEHUE, JIEJICHUE alre0panyeckux apooei
24 PannonanbHble BbIpayKE€HUS M UX IIpeoOpa3oBaHue
3 VYpaBHeHMs U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢Qopmyna KOpHEH KBaJpaTHOTO YypaBHEHHS.
Teopema Buera
3.2 Perienue ypaBHeHMH, CBOJSAIIMXCS K IUHEWHBIM U KBaIPaTHBIM
33 [Ipocreiiume ApoOHO-paLlMOHATIbHbBIE YPAaBHEHUS
I'padmueckas nHTEpnpeTanysi ypaBHEHUHN C ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JMHENHBIX ypaBHEHUH ¢ JByMs NepeMeHHbIMU. [Ipumepsl pemenus cucrem
HEJIMHEWHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU
3.5 Pemenne TeKCTOBBIX 3aa4 anredpanyeckum crnocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITepeMEHHON
3.8 PaBHOCHIIBHOCTD HEPaBEHCTB
39 JInneliHbIe HEpAaBEHCTBA C OJJTHON EPEMEHHOU
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUU
41 [lonatue ¢ynkuun. OOnacTe omNpeAeNeHUs M MHOXKECTBO 3HAYCHHH
¢bysakuu. CriocoObl 3aJaHus PYHKIMMA
4.2 I'paduk pynkuun. YreHue cBOMCTB GyHKIUH 1O e€ rpaduxy
43 [Ipumeps! rpa@ukoB GYHKIIHMM, OTpaXxaroUX pealbHble IPOLECCH




OYHKIMH, OINHUCHIBAIOIIME TNPSIMYI0O KM OOpaTHYIO MPOIMOPLHUOHAIbHBIE

4.4
3aBHCUMOCTH, UX rpaduku
4.5 OyHKIUU y =x7 y = x7°
4.6 Oynkiun y = [x, y = |x]
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYMCIECHUS
1.1 PanyonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHblE U OECKOHEUHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO JIeHCTBUTEIBHBIX YUCEN, IEHCTBUTEIBHbIC YUCIIAa KaK OECKOHEUHBIE
12 JecaTU4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
' JEHCTBUTENBHBIX YKCEN U KOOPAMHATHOHN npsMoil. CpaBHEHHE 1€ CTBUTENIBHBIX
yucell
1.3 ApudmeTndeckue NeHCTBUS ¢ IeHCTBUTSILHBIME YUCIIAMU
W3mepenus, npubamxenus, oueHku. Pasmepbl 00BEKTOB OKPYXarOIIEro Mupa,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh NpuOmmkeHusa. Okpyriaenue yucen. [Ipukuaka u orneHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JInneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOASAIINUXCS K TUHEUHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHHH, CBOASIINXCS K KBaIPATHBIM
24 EHKB"a)JpaVTHoe YPaBHEHHE. [IpuMepsl pemeHuss ypaBHEHUW TpeTbed U
YETBEPTOM CTENEHEN pa3IoKEHUEM Ha MHOXKHUTEIN
2.5 Penienune 1po6GHO-pallOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUeE ¢ ABYMsI IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucreM IByX JIMHEHHBIX YPaBHEHUH C JBYMsI IEPEMEHHBIMU
29 Pemeline CUCTEM JBYX YPaBHEHHH, OJHO W3 KOTOPBIX JMHEHHOE, a Jpyroe —
BTOpPOH CTENEHU
2.10 I'padrueckast MHTEpIIpETALMs CUCTEMbI YPaBHEHHH ¢ IByMsI IepeMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a]au allre0pandeckuM CrocoOoM
2.12 UuciioBblE HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne TMHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOU
2.14 Peienne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBagparHble HEpaBEeHCTBA
216 I'padmyeckass uHTEpHpeTanysi HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMsS
NIEPEMEHHBIMU
3 DyHKIMH
3.1 KBanparuunas ¢ysaknus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIMHATHI




BEPIINHBI MApadOJIbl, OCh CHMMETPHH MTapadOJIbI

3.2 I'padpuku dyakumit y=kx, y=kx+b 1 uX CBOMCTBa
3.3 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa
3.4 I'padpuku GyHKIMI , 1 UX CBOMCTBA
4 YucioBble IOCIE0BATENBHOCTH
41 Omnpenenenne u COcoObl 33JaHUSI YUCIOBBIX IOCIEIOBaTENIbHOCTEH. 3amanue
) MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioit U HopMyJIoit n-ro dieHa
49 Apudmernueckass mporpeccus. Dopmynbl n-ro  uieHa apupMeTHUECKOU
MIPOTPECCUU, CYMMBI TIEPBBIX 71 YWICHOB
43 I'eomerpuueckas mnporpeccus. DopMysnbl 7n-ro  wieHa TIE€OMETPUYECKOU
MIPOTPECCUH, CYMMBI MIEPBBIX /1 YWICHOB
44 N3o0pakeHne 4WIEHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCHid
TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEHWHBIN U 3KCIIOHEHIMAIbHBIN POCT
4.5 Crno’kHbI€ NPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHO MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
olepanuy HaJ MHOYKECTBAMH; YMEHHME OIIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIH rpad, AepeBO, MK, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBlIeHue MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IIPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33134
U3 JpYrux y4yeOHBIX MPEAMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMA,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCEPLI, CTPOUTH
BbICKA3bIBAHHA U OTPULIAHHA BBICKa3bIBAaHHI

YMeHue ornepupoBaTh MOHSTHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJIbHbIX YHCEJI, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb YHUCIA, OOBIKHOBEHHAs ApOOb M
JecsTUYHas OpoOb, CTAHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHAJILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHB;
YMEHUE  BBINOJHATH JEHUCTBUS C  YHUCIAaMH, CpPaBHUBATH U
yIOpSAIOYMBATh YHUCJA, NPEICTaBIATh YHCIa HAa KOOPAWHATHOMN
NpsIMOM, OKpPYIJIATH YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLICHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJlbHOM CTENeHU
Oonbllle €IMHUIBI; YMEHHME BBINOJIHATH pPacdy€Thl MO (QopMmylam,
peo0pa3oBaHus LENbIX, JAPOOHO-PAallMOHAIBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMH, PA3JIO)KEHHE MHOIOUYICHA HA MHOXUTENHU, B
TOM 4HCII€ C HCIHOJb30BaHWEM (OpPMYJ pa3HOCTH KBaJApaTOB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHnue onepupoBaTh NOHATHUSIMU: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OJHOM TIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHON; YMEHUE pellaTh JMHEWHbICE W KBaJpaTHbIE YpPaBHEHMUS,
IpoOHO-pallMOHANIbHBIE YPaBHEHHSI C OJHOW MEPEMEHHOW, CHCTEMBI
JIBYX JIMHEWHBIX YPaBHEHUM, JTMHEHWHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE U JPOOHO-pallMOHANIbHBIE HEPaBEHCTBA C  OJHOMI
MEPEMEHHOM, B TOM YHUCJIE MIPU PEIICHUH 3a7a4 U3 APYTUX MPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE UCIIOJIb30BaTh KOOPAMHATHYIO
MPSMYI0O M KOOPJAMHATHYIO TUTIOCKOCTH JUISI M300PaKECHHsS PEIICHHI
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (YHKLUSA, rpaduK QyHKIMU, HYIN

¢byHKIUY, MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIee 3HAYCHHUs
GbyHKIIY; yMEHUE ONEePUPOBAThH MOHATUSIMH: npsMast

MPONOPILMOHAIBHOCTh, JMHEWHasT (YHKIUS, KBaJpaTuyHas (QyHKIMS,




oOpaTHass TPOMOPIMOHATBLHOCTh, Iapaboiyia, TUrepoosa; yMEHHE
CTpoUTh TpaduKu GYHKIUH, UCIIOIB30BaTh IPa(UKU JUIs OTIPEICICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl PEIICHHs 3a7ad U3 JAPYTuX
y4eOHBIX TPEJAMETOB W peaJbHOW JKM3HM; YMEHHE BBIPAXXaTh
(dbopMyIamMu 3aBUCHMOCTH MEKAY BETHYHMHAMH

Ymenue OIepupOBaThH HOHSTUSIMHU: MOCJIEZI0BATEIbHOCTb,
apupMeTHyeckass M TEOMETpUYecKas  IMPOTPEeCcCHH;  YMEHHE
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJe 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U pealbHON KUIHU

YMeHue pemiaTh 3alaud pa3HbIX TUIIOB (B TOM 4YMCJIE Ha HPOLEHTHI,
JOJU M 4YacTH, JBUXKEHHE, padOTy, LIEHYy TOBApOB M CTOMMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4i U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMeWHbIMM  (MHAHCAMM); YMEHHME COCTaBISATH  BBIPAKCHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl 110 YCJIOBHUIO  3a/JayH,
UCCIIEI0BaTh IOJIYYCHHOE PEIICHHWE U OIEHUBAThH MPABIONOAOOHOCTH
IIOJIyYEHHBIX PE3YJITATOB

YMeHue onepupoBaTh HNOHATHAMM: (Urypa, TOUKa, OTPE30K, Mpsmasd,
Jyd, JIOMaHasi, yroji, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHHMH TPEYrOJILHUKH, INPSMOYTOJBHBIA TpPEYroJbHUK,
MeinaHa, OMCCEKTpUCa M BBICOTA TPEYrOJbHHKA, YETHIPEXYTONBHUK,
napajuieliorpaMMm, poMO, TpPSIMOYTOJbHHMK, KBajapar, Tparenus;
OKpY>KHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamMu; ymMeHue pemarb 3aadd, B TOM YHCJIE U3 IOBCEIHEBHOM
KHU3HH, Ha HAXOXKIACHUE T'€OMETPUYECKUX BEJIHYMH C NMPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB GUryp u (HhakToB

10

11

12

YMeHue onepupoBaTh IMOHATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IapalIeIbHOCTh U IEPHEHAUKYISAPHOCTh IPIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAP, HAKIOHHAs, IPOEKIUs,
nojobue ¢uryp, noJo0HbIe TPEYTOJIbHUKH, CAMMETPHSI OTHOCUTEIILHO
TOYKM M TNPAMON; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO M
nojobue ¢uryp, napamienbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KarollleM MHUpe

YMeHue omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, YTOJ
(BenMuyMHA yria, CHHYC U KOCHHYC yIjia TPEeYroilbHUKa), IJIOLIA/b;
yYMEHHUE OIEHUBATh Pa3Mephl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATh (OPMYIbl MEepUMeTpa U  IUIOIMIATU
MHOTOYTOJIBHUKOB, JIJIMHBI OKPY>KHOCTH M TUIOHIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapaJUIeNIeNUNe1a; YMEHHE NPUMEHSITh MPU3HAKU
pPaBEHCTBa TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIUMCIICHUS JUIMH, PACCTOSTHUM, IUTOIIAAeH

YMmenue wuzo0paxarb IUIOCKHE (UIypel W WX KOMOMHAIIWH,
MIPOCTPAHCTBEHHBIE (UTYPbI OT pPYKH, C TOMOUIbIO YEePTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH
CHUMBOJIbHOMY OIMCAHHUIO

13

YMmenue OIICpHUPOBATH INOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAWHAT, KOOPAUHAThI TOYKHU, BCKTOD, CymMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMMPOU3BCACHUC BEKTOPOB,




YMEHHE HCMOJIb30BaTh BEKTOPHl M KOOPAUHATHI ISl MpPEICTaBICHUS
JMaHHBIX W PEIICHUS 3aJa4, B TOM YHCIEC W3 JPYTUX YYCOHBIX
MIPEIMETOB U PEaIbHOM JKU3HU

14

15

16

YMeHue onepupoBaTh IOHATHUSAMHU: CTOJIOMKOBBIE M  KPYrOBBIE
IUarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJibllee M HaUMEHbIEEe 3HAYEHUs, pa3Max 4YHUCIOBOrO Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH H  MPEoOpPa3OBBIBATH
uHbOpMalLMIO, MPEJICTABICHHY0 B Taliuuax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEaJbHBIX IPOLECCOB U
SBJICHUM; yMEHUE paclo3HaBaTh M3MEHUYMBBIE BEJIWYMHBI B
OKpY’KaIOIllEM MUpE

YMeHue omnepupoBaTh TMOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), dJEMEHTApHOEe COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aiflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; yYMEHHE peliaTh
3a/la4y METOJIOM OPraHHW30BAHHOTO TMepedopa W C HUCIHOIb30BAHUEM
MpaBujia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHPE U B IKU3HHU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEN U €T0 POJIbI0 B MACCOBBIX SBJICHHSIX

YMeHue BBIOMpPATh TOIXOISIIMA W3YYCHHBIM METON IS PEUICHHS
3a7a4¥, MPUBOAUTH MPUMEPbl MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOAE U JKU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MaT€MaTUKHU B
HUCKYCCTBE, OIHUCHIBATH OTJEJIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYyYCHHBIE B XOJI€ PA3BUTHS MAaTEMAaTHUKU KaK HAyKH, MPUBOJIMTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOHN UCTOPUH




HEPEYEHbDb DJIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA
OI'D 1O MATEMATHUKE

Kon
1

IIpoBepsieMblii 3J1EMEHT COACPKAHMS
Yucia 1 BEIUUCIIEHUS

1.1 Harypanbublie u nenbie yucna. [IpusHaku 1eIMMOCTH HEIbIX YUCEeT
12 OObIKHOBEHHBIE M JECATUYHbIE JpOOH, TMPOLEHTHI, OECKOHEYHbIE
MIEPHOINICCKHE IPOoOH
13 Pammonanbheie yucna. ApUMETHYECKHE OIEpalud C PaluOHAIHHBIMH
YHClIaMu
1.4 JlelicTBuTENbHBIE Yncaa. ApUuPMETHYECKHE ONEpalui C JCHCTBUTEIHLHBIMH
quclaMu
15 [TpubmmxEnnpie BBIMMCIICHHA, NPABIJIA OKPYIIEHUS, MPUKUAKA M OLECHKA
pe3ynbTaTa BRIYUCICHUN
2 AnreOpandyecKkue BbIpaKCHUS
2.1 bykBeHHbIe BbIpaXKeHHUS (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenp ¢ nenbiM nokaszateneM. CTeneHb ¢ palMOHAJIBHBIM I1OKa3aTelieM.
) CBoiicTBa cTeneHU
2.3 MHorousneHsl
2.4 Anrebpanyeckas 1po0b
25 ApudmeTrnueckuii  KOpeHb ~ HaTypajibHOW  cremeHu.  [JleiictBus ¢
apu(pMeTHYECKUMHU KOPHIMHU HAaTypaJIbHOM CTETIEHU
3 YpaBHEHMsI U HEPABEHCTBA
31 Lensie I/IU,Z[pO6HO—paLII/IOHaJ'ILHLIe ypaBHeHUs. CUCTEMBI U COBOKYIIHOCTH
ypaBHEHHH
39 Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
HEPABEHCTB
3.3 Pemrenune TekCTOBBIX 3a1a4
4 YucnoBble OCIEN0BATEIBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33AaHUs TIOCIIEJOBATEILHOCTEHN
49 Apudmernueckas U reomerpuyeckas mnporpeccun. Dopmysna CIOXKHBIX
ITPOLIEHTOB
5 DyHKIMH
Oynkius, crnocodbl 3amanus Qyskouu. I'padux  PyHkmum. O6mactb
omnpeieNeHUuss W MHOXecTBO 3HaueHud ¢yHkuuu. Hymun ¢yHknum.
5.1. [TpomMexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIIHU.
MakcumMymbl 1 MUHUMYMBbI GyHKUuM. Hawubomnbpinee U HauMeHbllee
3Ha4YeHUe PYHKIIUU Ha IPOMEXKYTKE
6 KoopaunaTsl Ha psAMOI U IIJIIOCKOCTH
6.1 KoopaunatHas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TUNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue Gurypsl u Ux cBOicTBa
7.2 TpeyroiabHUK




7.3 MHOTroyrojabHUKH
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenue reoMeTpu4ecKuX BEITUUYUH
7.6 BexkTopsl Ha TiockoCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIAA YYEHUKA

» Martemaruka. Anrebpa: 7, 8-i kiacc: 6a30BbIif ypoBeHb: YUeOHUK, 7,8 kiacc/ Makapsraes FO.H.,
Munmiok H.I'., Hemko K.W. u npyrue; nox pea. Tenskosckoro C.A., AKIIMOHEpHOE 0OIIECTBO
«znarensctBo «IIpocBeuienue

- Anrebpa. 9 xiacc, yueOHUK mmsi obmeoOpa3oBarenbHbIX opranm3anmii:/ HO.M. Komsrun, M.B.

Tkauésa, H.E. ®&€noposa, M.U. l1labynun. — M.: [Ipocsemenne, 2019.

METOINYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

— - AnreOpa,7, 8 kimacc, nuaakTudeckue marepuaisl, M.B. Tkauesa.

— Hurepner pecypesl: pemry EI'D, POIL, noaroroska k OI'D nmo maremaruke.

— CamocrosTenbHbIe U KOHTPOJIbHBIE Pa0oTHI Mo anredpe 9knacc. / Epmosa A.IL.,
['ono6oponrsko B.B. /2005;

— Jlunaktudeckue marepuansl o anredpe 1 9 knacca / KO.H. Maxkaperues, H.I'.
Mun ok, JI.M.Kopotkosa,M: IIpoceemenne,2003:

TexHuyeckue cpeacTBa 00yUeHHs:
—— KOMIBIOTEP;
——  MYJIbTUMEJINA IPOEKTOP;
—— DKpaH;
—— HHTEpaKTHBHAas JOCKa.
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