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MHNOACHUTEJIBHAA 3AIIMCKA

AnreOpa SIBISETCS OJHUM W3 OMOPHBIX KYypCOB OCHOBHOTO 0OIIEro oOpa3oBaHHUs: OHAa OOECleunBaeT M3yucHHe
JOpYrUX OUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK W T'YMaHUTapHOIO LUKJIOB, e€ OCBOCHHE HEOOXOOUMO IS
Mpono/bKeHHs: 00pa3oBaHMs U B MOBCEAHEBHOM XKM3HHU. PazBuTthHe y oOyuarommxcs HayYHBIX MPEACTaBICHHH O
MPOUCXOKICHUN W CYIIHOCTH anreOpanvecKux aOcTpakmui, croco0e OTpa)KeHWsi MaTeMaTH4YecKOW HayKoH
SIBIICHUH U MPOIIECCOB B TIPUPOJIE U OOIIECTBE, POIU MAaTEMaTHYECKOrO MOACTUPOBAHHUS B HAYYHOM MMO3HAHHUH U B
MPaKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOIO MHUPOBO33PEHHSI M KAYECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTalil B COBPEMEHHOM IMQpoBoM obOmiecTBe. M3ydenue anreOpbl oOecrieunBaeT pa3BUTAE YMEHUS
HAONI0aTh, CpPaBHHMBATh, HAXOMUTh 3aKOHOMEPHOCTH, TpeOyeT KpPUTHYHOCTH MBIIUICHHS, CIHOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JEHCTBHSI M BBIBOABL, (OPMYyIHpOBaTh yTBepkaeHUs. OcBoeHHE Kypca
anreOpsl 00eCTeunBaeT Pa3BUTHE JIOTHUECKOTO MBIIUICHHS OOyYarolUXCsl: OHM HCHONB3YIOT JEeIyKTUBHBIC H
WHAYKTHBHBIE paccyxaeHus, 0000IIeHrne 1 KOHKPETH3aluIo, abcTparnpoBanre U ananoruto. O0ydeHue airedpe
MpeAroiaraeT 3HaYuTEbHBIA 00bEM CaMOCTOSTENHLHON JIEITENEHOCTH 00yYarOIIMXCsl, TOATOMY CaMOCTOSTENILHOE
pelleHne 3a/1a4 SABJISIETCS pean3alei IesiTeIbHOCTHOTO PUHINIA 00ydIeHusI.

B crpykType mporpamMmMel yaeOHOro Kypca «Anredpa» sl OCHOBHOTO OOIIero o0pa3oBaHUS OCHOBHOE MECTO
3aHUMAIOT COJIepPXKATENbHO-METOANYECKHE JIMHUK: «Uuclia M BBIYHMCIEHUS», «Anredpanueckue BBIPAKEHUSD),
«YpaBHeHHs U HepaBeHCTBay, «DyHkium». Kaxnas u3 3TUX coaepKaTeIbHO-METOIUYECKUX JHMHUN pa3BUBAETCA
Ha MPOTSDKEHUH TPEX JIeT U3y4eHHs Kypca, B3aMMOJIEHCTBYS C APYTUMHU €ro JIMHUAMHU. B xo7e n3ydenus yueGHoro
Kypca 0OydaromuMcsi TPUXOAUTCS JJOTMYECKH PacCyKIaTh, HCIOIb30BATh TEOPETHKO-MHOKECTBEHHBINH sI3bIK. B
CBSI3U C 3THUM B MPOTrpaMMy Y4eOHOro Kypca «Anredpay BKIIIOYEHbI HEKOTOPhIE OCHOBBI JIOTHKH, MPEICTABICHHBIE
BO BCEX OCHOBHBIX pazJliellax MaTeMaTH4ecKoro oOpa30BaHUs U CIIOCOOCTBYIONIME OBJIAJICHHIO OOyYaroIUMUCS
OCHOB YHUBEPCAIbHOrO MaTeMaTH4ecKoro s3bika. ConepaTenbHOW U CTPYKTYpPHOW OCOOEHHOCTBIO Y4eOHOro
Kypca «AnreOpay sSBISIETCS] €0 HHTETPUPOBAHHBIN XapaKTep.

COZIep)KaHI/Ie muHM «Yncna u BBIYHMCIECHUS CIIYKUT OCHOBOM JUISL HaﬂbHeﬁHIeFO HU3YUCHUSA MaTEMaTUuKH,
CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaroOLIMXCsl JIOTMYECKOI'O MbINUIEHHUs, (OPMHUPOBAHHIO YMEHHS I10JIb30BATHCS
QITOPUTMAMHU, a TaKKe NPUOOPETEHHI0 IPAKTUYECKHX HABBIKOB, HEOOXOIUMBIX I IIOBCEIHEBHOW JKU3HHU.
Pa3zBuTHe TOHATHS O dYHCIE HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS CBA3AaHO C PALHOHAIBHBIMUA H
MPPAIMOHATBHBIMH YHCIaMH, (JOPMHUPOBAHUEM ITPEACTABICHUH O IEHCTBUTEIFHOM YHCIe. 3aBEPIICHHE OCBOCHHS
YUCIIOBOH JINHUM OTHECEHO K CPeIHEMY 00ITIeMy 00pa30BaHHIO.

Conep:xaHue ABYX anreOpandeckux JUHUH — «AnreOpauyeckue BBIPAXKEHUS» M «YPAaBHEHUS U HEPaBEHCTBa»
CIIOCOOCTBYET (DOPMHPOBAHUIO ¥ O0YJAIONTUXCS MaTEMAaTHIECKOTO ammapara, HeoOXOAMMOTO ISl PEIICHHS 3a1a4
MaTeMaTHKH, CMEXKHBIX IPEAMETOB M IPAKTHKO-OPHEHTHPOBaHHBIX 3amad. Ha ypoBHe OCHOBHOro o0miero
00pa3oBaHusl y4eOHBII MaTepuas I'PYNIHUPYETcs BOKPYT PAaLlMOHAIBHBIX BBIPOKEHHH. Anredpa IeMOHCTPHUPYET
3HAaYeHUE MATEMaTHUKU KaK s3bIKa AJIS1 IIOCTPOCHMS MAaTEeMaTHYECKUX MOJENeH, OMMCAaHUs MPOLECCOB U SIBICHUMN
peanpHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT TaKKe JalbHEWIIEe Ppa3BUTHE aJrOPUTMUYECKOTO
MBILUICHNS, HEOOXOAMMOIro, B YacTHOCTH, Al OCBOEHHA Kypca HH(OpMATHKU, M OBJIAJICHHE HaBbIKAMU
JIEeNyKTUBHBIX paccyxneHuii. IIpeobpazoBaHme CHMBOIBHBIX (OPM CIIOCOOCTBYET pPa3BUTHIO BOOOPaKEHWS,
CIIOCOOHOCTEH K MaTEMAaTHUECKOMY TBOPUYECTBY.

Conepxanre QyHKIHOHAIEHO-Tpa(puecKol JIMHUN HAIIEIeHO Ha MOIyYeHHEe 00yJaromUMUCs 3HAHIH 0 QYHKIIHSIX
KaK Ba)KHEWINEH MaTeMaTHYeCKONH MOJEH JUIS OMUCAHUS W MCCIENOBaHHUS Pa3HOOOPA3HBIX MPOIECCOB U SBICHUMA
B mpupoze u obmecTte. V3yueHne MaTepuana CIOCOOCTBYET Pa3sBUTHIO y OOYdYaIOIIMXCA YMEHHUS HCIIONb30BATh
pa3nuYHbIC BBIPA3UTENbHBIE CPEACTBA A3bIKA MATEMAaTHKH — CJIOBECHBIE, CHMBOJIUYECKHE, TpauUecKue, BHOCUT
BKJIaZ B ()OPMUPOBAHME MPEICTABICHUI O POJIM MAaTEMAaTHKH B PA3BUTHH LUBUIN3ALNN U KyJIbTYPHL.

Cornacao ydeOHOMY IIaHy B 7-9 Kiaccax u3ydaercs: yaeOHbIH Kypc «Anredpay, KOTOPBIH BKIIOYAET CIeIyIOIIe
OCHOBHBIE pa3febl conxepxaHusi: «Uucna W BBIYKCIEHHA», «AJTreOpandecKue BbIpAXKEHUs», «YpaBHEHUS U
HEpaBeHCTBaY, «DyHKIMNY.

Ha uzyuenne yuebHOTrO Kypca «Anredpa» orBomutcs 306 gacos: B 7 kiacce — 102 vaca (3 vaca B Hemenw), B 8
kimacce — 102 gaca (3 gaca B Henenmo), B 9 kiacce — 102 gaca (3 Jaca B Helemro).



COIEPKXAHUE OBYUEHUSA

7 KJIIACC

Yucna v BbIYHCICHUS

Hpobu OOBIKHOBEHHBICE W JECATHYHBIE, MEpexold OT OxHOHM QopMbel 3amucu npodeil k Apyroi. I[lonsrtue
palMOHAaTIBHOTO YKCIIa, 3alUCh, CPABHEHHE, YIIOPSA0YMBAHNE PALIMOHATIBHBIX Yicel. ApupMeTHUECKUE NEUCTBUS C
palMoHaIbHBIMU YMCIIaMH. Pelienne 3a1a4 u3 peaibHOM MPaKTHKU Ha YacTH, Ha JPOOH.

Crenenb ¢ HaTypajJbHBIM ITOKa3aTeNleM: OMpefeseHue, npeodpa3oBaHue BBIpa)KEHUN Ha OCHOBE OIpeaeseHUs,
3anuch O0oNbIIuX urcen. [IpomeHTsl, 3anch MPOICHTOB B BHJIE APOOU U JpoOH B BUE MPOICHTOB. Tpu OCHOBHBIE
3a/la4M Ha TPOLIEHTHI, pelIeHne 3aa4d U3 peaJbHON MPaKTUKU.

[IpumeHeHue NpU3HAKOB AETUMOCTH, PA3N0KEHNUE Ha MHOXKHUTEIN HATypaJIbHBIX YHCEI.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCJIE TIpsSMasi U 00paTHAsE POIIOPIIMOHATIBHOCTH.

Aaredpanyeckue BbIpaKeHUS

[lepemennble, uMCIOBOE 3HAYEHHWE BBIPAXKEHHUA C TMepeMeHHOH. JlomycTuMble 3HAauYeHHs] TEePEMEHHBIX.
[IpencraBienne 3aBUCUMOCTH MEKAYy BelUYMHAMH B BHAe (opMynbl. Berauciaenus mno  dopmynam.
[Ipeobpa3zoBanre OYKBEHHBIX BBIPAKEHNH, TOXKJECTBEHHO PaBHbBIC BBIPaXKEHUS, TIPaBUIIa IPEOOPA30BAHUS CyMM H
MPOU3BEICHNUH, TIPaBIJIa PACKPBITHS CKOOOK M TPUBEICHHS OJAOOHBIX CIIaraeMblX.

CBo¥iCTBa CTENEHM C HATYPAJIBHBIM MIOKa3aTeIeM.

OpHousens! 1 MHOTOwIeHbl. Cternenb MHorousaeHa. CilokeHue, BEBIYNTaHWE, YMHOKEHHE MHOTOWIEHOB. DOpMYyITbI
COKpaIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI W KBajpaT pa3sHocTH. DopmMyna pa3HOCTH KBapaToB. PaznokeHue
MHOTOYWIEHOB Ha MHOJKHTEIIH.

YpaBHeHHs M HEpAaBEHCTBA

YpaBHeHHe, KOpEeHb YpaBHEHUsI, TIpaBuiia Mpeodpa3oBaHus ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHHH.

JluneilHOe ypaBHEHHME C OJHOM IEPEMEHHOW, 4YMCIIO KOpPHEH JIMHEWHOIO YpaBHEHUs, pPELICHUE JIMHEHHBIX
ypaBHeHu#. CocTaBIeHHE YPAaBHEHHI 110 YCIOBHIO 3a1a4u. Perenne TeKCTOBBIX 3a71a4 ¢ TIOMOIIBI0 YpaBHEHHH.
JluneliHoe ypaBHEHHE C JABYMS INepeMeHHBIMH M ero rpaduk. Cucrema IBYX JIMHEWHBIX YPaBHEHHUU C JBYMs
nepeMeHHBIMU. PelieHne cucreM ypaBHEHUE criocoOOM TOACTAaHOBKU. [IpuMepbl pellleHHs TEKCTOBBIX 3a/1ad C
MOMOIIBIO CUCTEM YpaBHEHUM.

DYyHKUNHU

Koopaunata Touku Ha mnpsimoi. YuciioBble NMPOMEXYTKH. PaccTosHMe MEXAy ABYMSI TOYKaMH KOOPJIWHATHOU
MPSMOH.

[IpssmoyronmbHas cucreMa KoopauHat, ocn Ox u Oy. Abcmuicca 1 OpAWHATA TOYKH HA KOOPAWHATHOM TUIOCKOCTH.
[Ipumepsl rpadukos, 3amaHHBIX (Gopmynamu. UTeHHe rpaduKoB peanbHBIX 3aBUCHUMOCTEH. [loHsATHE QyHKIHU.
I'paduk dpyaxmum. CoiictBa dhynkmmii. Jlnneinas dyakmus, e€ rpaduk. 'padux pynkmum y = [x|. ['padugeckoe
peLIeHNE TUHEHHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUI.

8 KUIACC

Yucsa 4 BbIYMCTICHUS

Ksamparuerit  koperbr w3 uwncia. [loHstue 00 wWppanwoHanbHOM uucie. JlecATHYHBIE TPUOIMKCHHS
HUppanroHaNbHbIX yKcen. CBoicTBa apuMETHUECKUX KBaJAPATHBIX KOPHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO
YUCIOBBIX BBIPAXKEHUH U BHIYUCICHUAM. [[elCTBUTENbHBIC YHCTA.

CrerneHb ¢ LenbIM MTOKa3aTeneM U e€ cBoicTBa. CTaHmapTHas 3alUCh YKCIA.

Adare0dpanyeckue BbIpaKeHUs

KBangpaTHblil TpEéXWieH, pa3ioKeHNne KBaApaTHOrO TPEXUIeHa Ha MHOXKUTEIH.

Anrebpandeckas 1poOb. OCHOBHOE CBOWCTBO anreOpamdeckoil Apodu. CloxeHWe, BBIUMTAHUE, YMHOXKEHHE,
JeneHne anredpandeckux apooei. PanmonansHbIe BRIpAXKEHHUS U UX TTpeoOpa3oBaHue.

YpaBHeHHS M HEPABEHCTBA

KBagpatHoe ypaBHeHHe, ¢Gopmyia KOpHEH KBajgpaTHOro ypaBHeHHsA. Teopema Buera. Pemenune ypaBHeHHWH,
CBOZSILMXCS K TMHEHHBIM M KBaJpaTHBIM. IIpocTelimume npoOHo-panroHaIbHbIe ypaBHEHHS.

I'paduueckas mHTEprperanyss ypaBHEHUIH C IBYMsI NEPEMEHHBIMH M CHCTEM JIMHEHHBIX YpaBHEHMH C ABYMs
nepeMeHHbIMU. [IprMeps! perieHust CHCTeM HEMMHEHHBIX YPaBHEHHUH ¢ IByMs IIepEMEHHbBIMH.

Pemenne TekcTOBBIX 3a7a4 anredpanyeckuM CriocoOoM.

UucnoBsle HepaBeHCTBA W WX cBoiicTBa. HepaBeHCTBO ¢ OfHON mepeMeHHOH. PaBHOCHIIBHOCTD HEPAaBEHCTB.
JIuneliHble HEpPAaBEHCTBA C ONHOW NepeMeHHON. CHCTEMBI JIMHEHHBIX HEPABEHCTB C OAHOM NMEPEMEHHOM.

DOyHKIUU

[ousTre pynkunu. O6macTs onpeneneHus: © MHOXKECTBO 3HaueHuH ¢pyHKuuu. CrocoOb! 3a1anusl QyHKIMHT.



I'padux ¢ynxumu. Urenne cBoiicTB ¢yHKuuu mo e€ rpaduky. [Ipumepbl rpadmkoB (QYHKIMHA, OTpaskaroIlux
peaJbHBIE TPOLIECCHI.

OyHKIMY, OMUCHIBAIONINE IPAMYIO U OOpPaTHYIO MPONOPLUHOHATBHEIE 3aBUCIMOCTH, UX rpaduk. OyHKIMH y = x2,
y =x3, y = \x, y=|x|. Tpadudeckoe pelcHre ypaBHEHUI 1 CHCTEM YPaBHCHHIL.

9 KJIACC

Yucia 1 BbIYUCTCHUSA

PanmonansHble yKcna, WppanyMoOHANBHBIC YMCIA, KOHEYHBIE W OCGCKOHEUHBIE JEeCATHYHBIE IpoOU. MHOKECTBO
JEWCTBUTEIBHBIX YHCEll, NEHCTBUTENbHBIE YMCIa KaK OECKOHEUHBIE JCCSITUYHBIE ApoOH. B3aumHO oqHO3HAuHOE
COOTBETCTBHUE MEXAY MHOKECTBOM JIEUCTBUTEIBHBIX YUCEN U KOOPAUHATHOW IIPSMOM.

CpaBHeHME ICHCTBUTENBHBIX YHCEIl, apU(PMETHUECKIE ACHCTBHS C ICHCTBUTEIbHBIMH YHCIIAMU.

Pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MUPA, JIUTEILHOCTH MPOLECCOB B OKPYIKAIOIIEM MHpE.

[MpubnmkéHHOE 3HAa4YeHWE BEIWYHMHBI, TOYHOCTH mNpuOmMMxkeHus. OkpyrieHue uywcen. [Ipukuaka W oOleHKa
pEe3yJAbTAaTOB BHIYUCIICHUH.

YpaBHeHHs U HEPaBEHCTBA

JIunelinoe ypaBHeHue. PellieHre ypaBHEHUM, CBOJAILIMXCA K JIMHENHBIM.

KBagpaTtHoe ypaBHeHue. Pemienne ypaBHeHM, CBOISMIIMXCS K KBapaTHBIM. bukBaapaTHoe ypaBHenue. [Ipumepsr
peuIeHNs] YPaBHEHUN TPETbel U YETBEPTOM CTENEHEN Pa3IOKEHUEM HA MHOXKHUTENU.

Pemenne 1poOHO-paliMOHaNBHBIX YpaBHEHHN. PellieHne TeKCTOBBIX 3a/1a4 aJIreOpandecKiM METOJIOM.

VYpaBHeHrE C ABYMS TNEpEMEHHBIMH M ero rpaduk. PemieHue crucTeM IBYX JIHHEHHBIX ypaBHEHHH C JABYMs
NepeMeHHbIMU. PellieHrne cucTeM JBYX ypaBHEHMH, OJIHO M3 KOTOPBIX JIMHEWHOE, a JIpyroe — BTOPOM CTENEHH.
I'padmueckas nHTEpIIpETAIIUS CHCTEMBI YPaBHEHHH C ABYMS TIEpEMEHHBIMH.

Pemenme TeKCTOBBIX 3a51a4 anreOpandeckKuM CIIoCOO0M.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenue JIMHEHHBIX HEPABEHCTB € ONHOW IepeMeHHOW. PeleHue cuCTeM JIMHEWHBIX HEPABEHCTB C OJHOU
nepeMmeHHoi. KBanpatHeie HepaBeHCTBa. | padudeckas HHTEpIpeTaIus HEPAaBEHCTB M CHCTEM HEPaBEHCTB C IBYMS
[IEPEMEHHBIMH.

DYyHKUNHU

Keagpatuunas ¢yHkius, e€ rpaduk u cBoicrsa. [lapabona, KoOpauHATHl BEPIIMHBI apaOoNbl, 0Cb CUMMETPUU
mapaOoIIbL.

Ipaduku Gyrkumit: y = kx, y=kx + b, y = k/x, y =x3, y = Vx, y = [x| , ¥ BX CBOJiCTBa.

YucsioBbIe M0CIEA0BATEIBHOCTH U NPOrPeccuu

[lonsTrEe YMCIOBOI MOCIIEAOBATENFHOCTH. 3alaHUE MTOCTIENOBATENFHOCTH PEKYPPEHTHON GopMynoit i GpopmyInoit
n-ro 4ieHa.

Apudwmerndeckas U reoMmerpudeckas mporpeccun. Gopmynsl n-To wWieHa apu(METHUECKOW M TeOMETPUIECKON
MPOTPECCH, CYMMBI IIEPBBIX 7 WICHOB.

N3o0pakeHne WICHOB apu(PMETHIECKON W TeOMETPUICCKON TPOTPECCHil TOYKaMH Ha KOOPAWHATHOW TUIOCKOCTH.
JInHeHHbII B SKCTIOHEHITHATBHBINA pocT. CII0KHBIE TP OITCHTHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS ITPOI'PAMMbBI YYEBHOI'O KYPCA «AJIT'EBPA»
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3yJabTATBI OCBOCHUS ITPOrpaMMBbl y4eOHOT0 Kypca «ANredpa» XapakTepU3yHTCs:

1) naTpuoTH4Yeckoe BOCIIUTAHME:

MMPOABJICHUEM HMHTCPECa K MPOHIJIOMY M HACTOALIEMY pOCCHﬁCKOﬁ MaTeéMaTHKH, IECHHOCTHBIM OTHOIICHHEM K
JOCTUKEHUAM POCCUICKMX MAaTeMAaTUKOB M POCCUHCKOW MaTeMaTHU4YEeCKOM IIKOIbl, K HCIOJIb30BAHUIO 3THX
JOCTHKEHUH B IPYTUX HayKaxX M MPHUKIAJHBIX cepax;

2) rpaskJaHCKoO€e U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBEO K BBINOJIHCHUIO OOSI3aHHOCTCH TIpakIaHWHA W pealM3allMd ero IpaB, IPEICTABICHUEM O
MaTeMaTHYECKHX OCHOBAaX (YHKIIMOHHPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHHH, WPOLENYp TpaJaaHCKOTO
obriecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO 3TUYECKHX IPOOJIEM, CBSI3aHHBIX C
MPaKTUYCCKUM NPHUMEHCHUEM I[OCTI/I)KeHI/Iﬁ HayKl, OCO3HAHUCM BaXXHOCTU MOPAJIbHO-3THUYECKUX IIPUHIUIIOB B
JIeATEIbHOCTH YYEHOT O;

3) TpyAoBOe BOCIUTAHME:

yCTaHOBKOﬁ Ha AaKTHUBHOC Y4YaCTHUC B PCIICHUU [MPAKTUYCCKUX 3adaqd MaTeMaTHYeCKON HalpaBJI€HHOCTH,
OCO3HAHMEM BaXXHOCTH MAaTEMaTHYECKOro o0Opa30BaHWS Ha TPOTSHKEHWH BCEH KU3HU IS YCICIIHOMN
npohecCHOHaIbHON AEATENBHOCTH M PAa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U ITOCTPOECHHEM
WHIUBUIYaTbHOW TPAEKTOPHUH 00pa30BaHMS M KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX
MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIUTAHNE:

CHOCOOHOCTBIO K AMOILIMOHAILHOMY M 3CTETHYECKOMY BOCHPHUATHIO MaTEMAaTHYECKUX OOBEKTOB, 3aj7a4, PEIICHHUH,
paccyKIeHuM, yMEHUIO BUJETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOI'0 IO3HAHMSL:

OpHCHTAIlMEi B JICATENILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MpEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEIOBEKa, PHUPOJBI U OOIIeCTBa, MTOHWMMAHUEM MAaTEMAaTUYeCKOW HAayKd Kak chepbl
YeIIOBEYECKOM JEATENIbHOCTH, JTanmoB €€ pPa3BUTHS M 3HAYMMOCTH [UIS Pa3BUTHS LWBUJIM3AINH, OBJIAJICHHEM
A3BIKOM MaTEMAaTHKH M MaTEeMaTH4YeCKON KyJIbTYpOH KaK CpPEeICTBOM IMO3HAHHS MHpPA, OBIAJECHUEM MPOCTEHIINMHU
HaBbIKaMH HCCIIEIOBATENHCKON AeATENbHOCTH;

6) pusznyeckoe BocnuTaHue, popMupoBaHHe KYJbTYPbI 310POBbSI M SMOUMOHAJIBLHOTO 0J1aronoayYns:
TOTOBHOCTBIO NIPUMEHSTh MaTeMaTHYeCKHe 3HAaHWS B MHTEpPECaX CBOETO 3/I0OPOBBS, BENEHHUS 30pOBOTO oOpasza
KU3HU (3A0pOBOE MUTaHUE, COANAaHCHPOBAHHBINA PEXUM 3aHATHI U OTABIXa, pEryJsipHas (Qu3ndecKas akTHBHOCTS ),
chOopMHPOBAaHHOCTHIO HaBBIKA peiieKCHH, MPU3HAHUEM CBOEro MpaBa Ha OMIMOKY M TaKOTO K€ IMpaBa JIPyroro
YeNI0BeKa;

7) 3K0JI0rHYecKoe BOCIIMTAHHE:

OpHEeHTalnell Ha TpPUMEHeHHE MAaTeMaTHYeCKHX 3HAaHWH JUId pelmieHus 3afad B OOJacTH COXPaHHOCTH
OKPY’KaIOIIEeH cpebl, MIaHNPOBAHUS MTOCTYITKOB U OIIEHKH UX BO3MOXKHBIX ITOCIIENCTBUHN TSI OKPYXKAIOIIEH CPeIbl,
OCO3HaHUEM TII00aTHFHOTrO XapaKTepa IKOJOTHUECKUX MPOOIIEM U ITyTeH UX pelIeHus;

8) apanTanus K U3MEHSIIOIIUMCS YCJI0BUSM COUMAJIBHON U NIPUPOIHOH Cpeabl:

TOTOBHOCTBIO K JICHCTBHSAM B YCIOBHSIX HEOINPENENEHHOCTH, MOBBIMICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH 4epes
MPaKTUYECKYI0 NEATEbHOCTh, B TOM YHCIIE YMEHHE YYHUThCA Y IPYTHX JOAeH, MpuoOpeTaTh B COBMECTHOM
JeSITeTbHOCTH HOBBIE 3HAHWSI, HABBIKA M KOMITETEHIIUY U3 OIBITA JPYTHUX;

HEO0OXOAUMOCTHIO B (DOPMUPOBAHWY HOBBIX 3HAHWM, B TOM YHciie (GOPMYIUPOBATh UACH, IMOHITHS, THIIOTE3BI 00
00BbEeKTaxX W SBJICHUAX, B TOM 4YHCIE paHee HEH3BECTHBIX, OCO3HABATh NE(MUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TNIAHNPOBAaTh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYH) CHUTYalldiO, BOCIPHHHMATH CTPECCOBYIO CHTYallMI0 KaK BBI3OB,
TpeOyrOImUil KOHTPMEP, KOPPEKTUPOBATH NMPUHUMAEMbIE PEIICHUs M JIecTBHSA, (HOpMYIHUPOBaTH M OIIEHWUBATH
PHUCKH U TTOCIIENCTBUSA, (HOPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJbTATDBI

Ilo3HaBaTebHBIC YHHBePCcATbHbIE YUeOHbIe AeiicCTBHSA

Ba3oBble JJornyeckue JeHcTBUSA:



® BBISIBIISITH M XapaKTEPH30BaTh CYIICCTBEHHbIC NMPH3HAKH MATEeMAaTHUYECKUX OOBEKTOB, MOHSTHH, OTHOLICHHN
MEKAY TOHATHAMH, (GOPMYIUpPOBATh OINpEIENeHUs MOHATHH, YCTaHABIMBATH CYIIECTBEHHBIA MpPU3HAK
KJaccu(uKaliy, OCHOBaHHSA AJ1s1 0000IEHHS U CpaBHEHUS, KDUTEPUU IPOBOTUMOrO aHAIN3a;

® BOCIIPUHUMATh, (OPMYIUPOBaTh W NPEeOoOpPa30OBBIBATH CYKACHUS: YTBEpAUTENbHBIE U OTPULATENbHBIC,
eIMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHEIE;

® BBISIBIISITH MaTEMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTHBOpEUUs B (hakTax, JaHHBIX, HAOMIOACHUSIX U
YTBEPKACHUX, IIpeiaraTh KPUTEPUH ISl BBISIBICHHS 3aKOHOMEPHOCTEH U TIPOTUBOPEUHI;

® ficiaTh BBIBOJBI C HCIOJNB30BAaHUEM 3aKOHOB JIOTUKH, ICGAYKTHBHBIX M HHIYKTHBHBIX YMO3aKITIOUYCHHH,
YMO3aKII0YEHUM 110 aHAJIOTUH;

® pa30upaTh JOKa3aTeNbCTBA MaTEMAaTHYECKUX YTBEPXKACHWH (MpsIMble M OT TPOTUBHOIO), IPOBOAMTH
CaMOCTOSTEIFHO HECIOKHBIC JOKA3aTEIbCTBA MAaTEMAaTHYECKUX (PaKTOB, BBICTPAUBATh apTyMEHTAIUIO, TIPHBOANUTH
MPUMEPBI X KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

® BEIOMpATh Croco0 perreHns y4eOHOH 3aauu (CpaBHUBATh HECKOIBKO BapUAHTOB pElICHUs], BEIOMpaTh Hanboee
MTOAXOMIAIIUHN C yUETOM CaMOCTOSITENTEHO BEIICTIEHHBIX KPUTEPHER).

Ba3zoBble ucciaenoBareabckue aeiicTBUS:

® UICIIONIb30BAaTh  BOMPOCHI KAaK MCCIEAOBATENbCKHI HMHCTPYMEHT IIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
¢duKcHpylolHe MPOTHBOpEUre, MpodieMy, caMOCTOSTENbHO YCTaHABJIMBATHL MCKOMOE M JaHHOE, (hOPMHPOBATH
THIIOTE3Y, ApTYMEHTHPOBAThH CBOIO TIO3UIIHIO, MHEHUE;

® [IPOBOJIUTH IO CAMOCTOSITEIIPHO COCTABIICHHOMY TUIAHY HECJIOXKHBIM IKCIIEPUMEHT, HEOONBIIOE UCCIIeIOBAHNE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTEeMaTHIECKOI0 00bEKTa, 3aBUCUMOCTE 00bEKTOB MEKIY COOOM;

® CaMOCTOATENLHO (OPMYIUPOBATH OOOOIEHUS W BBIBOIALI 110 PE3yJIbTaTaM IPOBEAEHHOTO HAOIIOICHMUS,
WCCIIEIOBaHMUS, OIICHUBATH JIOCTOBEPHOCTD MOJTYYEHHBIX PE3YJIHTATOB, BHIBOJOB H 00O0O0IICHHIA;

® [IPOTHO3MPOBATH BO3MOXKHOE Pa3BHTHE TIPOIECcCa, & TAKKE BBIIBUTAThH MIPEANIOI0KEHUSI O €T0 PA3BUTHH B HOBBIX
YCIOBHSIX.

Pa6oTa ¢ nundopmanueii:

® BBISIBIIAITH HEIOCTATOUHOCTh U M30BITOYHOCTh UH(OPMALIUK, JaHHBIX, HEOOXOAUMBIX Ul PELIECHHs 3a/1a4uu;

® BEIONPATh, AaHAIN3UPOBATH, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHPOPMAINIO Pa3INYHBIX BHIOB U (Hopm
[IpEACTaBICHUS;

® BEIONpATh (hOpMy IpeICTaBICHUS HHPOPMAIMK U HJUTIOCTPHUPOBATH PEIIaeMble 33/1a4l CXeMaMH, THarpaMMaMH,
WHOM TpadUKOH U MX KOMOMHAITUSIMU;

® OIICHUBATh HAIE&KHOCTH MH(OPMAIMU IO KPUTEPUAM, NPEAIOKEHHBIM YUYHUTETIeM WIH CHOPMYINPOBAHHBIM
CaMOCTOSTEINBHO.

KoMMmyHukaTnBHbIe yHHBepcajibHble yueOHbIe el CTBUS:

® BOCIIPUHUMATH U (DOPMYNHPOBaTh CY)KICHHS B COOTBETCTBUHU C YCIOBHSIMM M LIEISIMU OOLIEHUS, SICHO, TOYHO,
IPaMOTHO BBIPa)kaTh CBOI TOYKY 3PEHHUS B YCTHBIX U IMMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAY PELICHUS
3aJa4u, KOMMEHTHPOBATh MOMYUIEHHBIN Pe3ysbTaT;

®B X0zI€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI II0 CYIIECTBY OOCYXIAaeMOH TeMbl, NMPOOJIEMBI, PEIAEMON 3aJadyH,
BBICKa3bIBaTh WJEH, HAIEJICHHBIC HA IOUCK PEIIEHMS, COMOCTABISITH CBOU CYKICHUS C CYXACHUSAMH IPYTHX
YYaCTHUKOB JHAaJiora, OOHapyKMBaTh Pa3IHMude M CXOACTBO IO3ULMH, B KOPpPEeKTHOH ¢opme (popMyIupoBaTh
pa3HoIIacHsi, CBOM BO3PaKEHUS;

® [IPE/ICTABIIATH PE3YIbTAThl PEIICHUS 3aJa4u, SKCIIEPUMEHTA, NCCIEAOBaHMs, IIPOEKTa, CAMOCTOSTENbHO BEIOUPATh
(hopMat BEICTYIUIEHHS € YUETOM 3a/1a4 [IPE3EHTALNH U OCOOCHHOCTEH ayIUTOpuH;

® [IOHUMAaTh U HCHOJNB30BaTh NPEUMYIIECTBA KOMAHIHOH W HMHIOMBHIYaJbHOW paOOTHl MPHU PEIICHHH Y4YEOHBIX
MaTeMaTHYECKUX 3a/1a4;

® IPUHUMATh LIEJIb COBMECTHOM IESITEIbHOCTH, IJIAHWPOBATh OPraHU3aLMI0 COBMECTHOH paboThl, pacupenensTh
BUJBI paboT, TOrOBapUBaTHCS, 00CYKIATh MPOLIECC U PE3yIbTAT paboThl, 00001aTh MHEHUSI HECKOIBKUX JIIOJIEH;

® yJaCTBOBATh B T'PYMIIOBHIX (opMax paboThl (0OCyKaeHus, oOMeH MHEHHSIMH, MO3TOBBIE IITYPMBI U JAPYTHE),
BBIIOJIHATH CBOIO YacTh PabOTHl M KOOPAMHUPOBATH CBOM JEHCTBHS C IPYTMMH WICHAMH KOMAaH[bl, OLICHUBATh
Ka4yeCTBO CBOET0 BKJIaJ[a B OO MPOAYKT MO KPUTEPHUSAM, CHOPMYIHPOBAHHBIM YHaCTHUKAMHU B3aMMOJICHCTBUSI.
PerynsiTuBHBIe yHHBepcaAJIbHbIE Y4eOHbIe AeiicTBUS

Camoopranusanus:

® CaMOCTOSITEIBHO COCTaBJIAThH IUIaH, allTOPUTM PELIeHUs 3aJa4ydl (WM ero 4acTb), BEIOMPATh CIOCOO peuieHus ¢
y4€TOM MMEIOLINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH BapUAHTHI
peleHnii ¢ yuéroM HOBOH HH(pOpMaLUK.



CaMOKOHTPOJ1b, IMOUMOHANbHBIA HHTEJLIEKT:

® BJIAJICTh CIIOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIECca U pe3yJibTaTa PEelieH ] MaTeMaTHIECKON 3a1auH;

® IPEABUACTh TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 3a/1aud, BHOCHUTH KOPPEKTUBHI B
JSSITETLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMICHHBIX OIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHMBATh COOTBETCTBUEC pE3yJIbTaTa JACATSILHOCTU IOCTABJICHHOM IIEIH U YCJIOBUSAM, OOBSICHSTH MPUYUHBI
JOCTHKEHUS MITM HEIOCTHIKEHUS 1IeNH, HAXOAUTH OIIMOKY, 1aBaTh OLEHKY MPHUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATHBI

K konmy oOyuenus B 7 kiaacce oOydaromuiics MOIy4UT CISAYIOINIIE TPEAMETHBIE PE3YIbTaThl:

Yucna u BbIYUCIEHUS

BeimonHsaTh, coueras ycTHbIE  MMCbMEHHbBIE TPUEMBI, apr(MeTnyeckne IeHCTBUS ¢ palliOHATBHBIMUA YHCITaMH.
HaxomuTh 3Ha4YeHUs YHCIOBBIX BBIPAKEHHH, TPUMEHSITh Pa3HOOOpa3HbIe CIOCOOBI M TMPHUEMBI BBIYUCICHUS
3HAa4YCHUI JPOOHBIX BBIPAKEHHM, COJIEPKAIIIX OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH.

[epexonuTb OT OHOW (OPMBI 3aIMCH YKCEN K APYyroi (MpeoOpa3oBhIBaTh JECATHYHYIO JPOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B Y4CTHOCTU B OCCKOHEUHYIO JECSITHYHYIO JPOOB).

CpaBHUBATH U YNIOPAJ0YNBATH PAI[HOHATBHBIE YUCIA.

OKpyrasaTh Yncia.

BBINIOJIHATE NPUKUJKY U OLIEHKY PE3YJIbTaTa BBIUUCICHUM, OLIEHKY 3HAYEHUW YHMCIJIOBBIX BBIpAXEHUI. BBINOIHATH
JEMCTBUS CO CTEMEHSIMH C HATYPaJTbHBIMU TIOKA3aTESIMH.

[IpuMeHATs TPU3HAKH JIETUMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypalIbHBIX YHCEIL.

Pemate mpakTHKO-OpHEHTHPOBAHHBIE 3a/1ayH, CBSA3aHHBIE C OTHOIIEHWEM BEIHYHH, MPOMOPIHOHAIHEHOCTHIO
BEJIMYWH, MPOLEHTAMH, HHTEPIPETHPOBATh PE3YIHTATHl PEIICHUs 3a7ad C y4ETOM OrpaHWYEeHUH, CBSI3aHHBIX CO
CBOWCTBAMHU PacCMaTPUBAEMBIX O0BEKTOB.

Adare0dpanyeckue BbIpaKeHHs

Hcnone3oBaTh anredOpandecKkyto TEPMUHOJIOTHIO M CUMBOJIMKY, IIPUMEHATH €€ B MPOLIECCE OCBOCHUS y4eOHOro
MaTepuaa.

Haxonuts 3HaueHNs1 OyKBEHHBIX BBIPQKEHUM IIPU 3aJaHHBIX 3HAUEHUAX N1EPEMEHHBIX.

BeimonHATe mpeoOpa3oBaHMs 1ET0r0 BEIPAYKEHUS] B MHOTOWIEH NIPUBEICHUEM ITOJOOHBIX CIIaraeMbIX, paCKpPBITHEM
CKOOOK.

BbInonHAT YMHOXKEHUE OAHOUWIEHA HA MHOTOWIEH U MHOTOWIEHa Ha MHOTOWIEH, IPUMEHATh (OpMYJIbl KBaIpaTa
CYMMBI U KBaJ{paTa pa3HOCTH.

Ocy1ecTBIATh pa3nokeHHe MHOIOWIEHOB Ha MHOXKUTENH C TIOMOIIbIO BBIHECEHHS 38 CKOOKH OOIIEro MHOXKUTEII,
IPYIIIUPOBKH CIaraeMblX, IPUMEHEHHsI (POPMyYI COKPAILEHHOTO YMHOXEHHUS.

[Ipumenars npeoOpa3oBaHUS MHOIOYIEHOB [UIS PpEIICHHsS pPAa3IMYHBIX 3aJad M3 MAaTEeMaTUKH, CMEKHBIX
MPEAMETOB, U3 PeaJbHOM MPAKTUKU.

Hcnonp30oBaTh CBOMCTBA CTEMEHEN ¢ HATYPaJIbHBIMU ITOKA3aTEISIMU IS TPeoOpa30BaHMsI BRIPAKEHHINA.
YpaBHeHMs U HEpPABEHCTBA

PemaTe nuHEliHbIE YpaBHEHUS C ONHOM MEPEMEHHOM, MPUMEHSS OpaBUIa Mepexoda OT UCXOAHOrO YPaBHEHHUS K
paBHOCHIBHOMY eMy. IIpoBepsiTh, ABIsSIETCS 1M YMCIO KOPHEM YPaBHEHHUS.

[IpumensaTs rpaduyeckue METOIBI IPH PELICHUN JIMHEWHBIX YPAaBHEHUH U UX CHCTEM.

[TonOupate mpuMepsl nap Yucen, SBISIOMNXCS PELICHUEM JIMHEHHOIO YPaBHEHHS C ABYMsI [IEPEMEHHBIMH.
Crpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JIUHEHHOrO YpaBHEHHs C JABYMS II€PEMEHHBIMH, MOJb3YSChH
rpauKoM, IPUBOAUTH IPUMEPHI PEILICHUS YPABHEHHUS.

Pemats cuctemsbl ABYX JTMHEHHBIX YPaBHEHHUH C IBYMS IEPEMEHHBIMHU, B TOM YHCJIE TpaduyecKy.

CocraBnare M pewiarb JMHEHHOE ypaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUH IO YCIIOBUIO 3ahadyH,
HWHTEPIPETUPOBATH B COOTBETCTBUH ¢ KOHTEKCTOM 3aJauy MOIyYEHHBIH Pe3yabTar.

DyHKIUU

U3o0paxarh Ha KOOPAMHATHOM NPSAMOH TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM KOOpAWHATAM, JIy4d, OTpPE3KH,
HWHTEpBaJIb, 3aIMCHIBATh YMCIOBBIC IPOMEKYTKU Ha alreOpanyeckoM sS3bIKe.

OtMeuaTs B KOOPAWHATHOM IJIOCKOCTH TOYKH 110 3aJaHHBIM KOOpJHHATaM, CTPOUTH rpauKu JIMHEHHBIX (DYHKINH.
Crpouts rpaduk GyHKINH Y = [X].

OnwuceiBaTh C MOMOLILIO (QPYHKIMH M3BECTHBIE 3aBUCUMOCTH MEXKAY BETUUYMHAMU: CKOPOCTb, BPEMSl, PACCTOSIHHUE,
LIeHa, KOJIMYECTBO, CTOMMOCTb, IIPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThI.

Haxonuts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.



[lonumarp Tpaduueckuii crmoco® NpencraBIeHWss M aHalu3a HWHGOPMAaLWH, M3BJIEKATh M HHTEPIPETHPOBATH
WH(POPMAITUIO U3 TPAPHUKOB PEAbHBIX MPOLIECCOB M 3aBUCUMOCTEH.

K konmy oOyuenus B 8 kinacce oOyyaromuiics NodyduT CISAYyIOIIHE TPEAMETHBIE Pe3YIbTaThl:

Yucna v BbIYMCICHUS

Hcnonp3oBaTh HavaidbHBIE MPEACTABICHHUS O MHOXKECTBE ACUCTBUTENBHBIX YMCEN AJIS CPaBHEHMsSI, OKPYTJIECHUS U
BBIYHMCIICHUN, U300paKaTh ICHCTBUTEIBHBIC YUCIIA TOUKAMU Ha KOOPAMHATHOM MPSIMOM.

[IpuMeHATH MOHATHE apUPMETHUECKOTO KBAAPATHOTO KOPHS, HAXOAWTH KBaJIpaTHbIE KOPHH, HCIONB3YS MpH
HEOOXOJMMOCTH KaJIbKYJISITOp, BBHIMONHATH HpeoOpa3oBaHUsl BBIPAKEHHA, CONEpKAlIMX KBaJIpaTHBIE KOPHHU,
HCIIONIb3Ysl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OONBIIMX U MaJIBIX YHCEN C MOMOLIBIO JECATUYHBIX Ipoleit u creneneit uucna 10.
Aaredpanyeckue BbIpaKeHUS

[IpuMeHATH TOHATHE CTEMEHU C LENbIM I0KAa3aTeleM, BBHIMOIHATh MPeoOpa3oBaHMs BBIPAXKECHUH, cOAep Kallnx
CTETIeHH C LIEIBIM TIOKa3aTeIeM.

BEIMOMHATE TOXKAEGCTBEHHBIE MPeoOpa3oBaHUS pAIlMOHANBHBIX BHIPAKEHWH Ha OCHOBE MpaBHJ JCHCTBUN Haj
MHOTOWIEHAMH H AJITe€OpandecKUMHU JPOOSIMH.

PacknaznpiBaTh KBapaTHBIM TPEXWIEH HA MHOXKUTENN.

[MpumensaTs npeoOpa3oBaHMs BHIPOKEHNUN JUIS PEIICHUS Pa3MYHBIX 33124 U3 MaTEeMaTHKH, CMEKHBIX MPEAMETOB,
W3 peajbHOM NMPAKTUKHU.

YpaBHeHHs M HEPAaBEHCTBA

Pemate nuHeliHbIe, KBaJpaTHbIE ypaBHEHHs W paIliOHAIbHBIE YPaBHEHHSA, CBOIAIIMECS K HHUM, CHCTEMBI IBYX
YpaBHEHUH C IByMsI TIEPEMEHHBIMHU.

[IpoBoauTe mpoOCTEHIINME HCCIENOBAaHUS YpPAaBHEHUW M CHCTEM YPABHEHUH, B TOM 4YHUCJIE C IPUMEHEHUEM
rpaduyeckux mpeacTaBieHuil (YCTaHABIMBATh, MMEET JH YpPaBHEHWE WM CHCTEMa YpPaBHEHWW PEIIeHHsS, €CIH
HAMEET, TO CKOJIBKO, U TIPOUee).

[lepexoauTh OT CIOBECHOH (OPMYIMPOBKH 3agaud K e anreOpanyecKod MOIENHU C IMOMOIIBIO COCTABIICHHS
YPaBHEHUSI MM CHUCTEMBI YPABHEHHW, MHTEPIPETUPOBATH B COOTBETCTBHM C KOHTEKCTOM 3aJa4d IIOJIy4CHHBIN
pe3yibTar.

IIpuMeHsTH CBOICTBA YMCIIOBBIX HEPABEHCTB JIJISl CPaBHEHHUA, OLIEHKH, PEIllaTh JMHEHHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHON U MX CUCTEMBI, JaBaTh Ipa)UUYecKyl0 HIUIIOCTPALlMI0 MHOXKECTBA PEIICHUM HepaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DYyHKUNHU

[TornMaTh W WCHONB30BaTh (PYHKIMOHAJBHBIC TOHATHA M SI3BIK (TEPMHUHBI, CHMBOJIMYECKHE OO0O3HAUYEHHSA),
OIIPENesATh 3HaueHHe (HYHKIUH 110 3HAYCHUIO apryMEHTa, OIPEAENISITh CBOICTBA (PYHKLUH 110 €€ rpaduKy.
CtpouTth TpaduKi 37eMEeHTapHBIX (YHKITNI BHIA!

y=k/x, y=x2,y=x3,y = x|, y = VX, OIHCHIBaTH CBOICTBA YHCIOBON (DYHKIHH 110 & rpaduKy.

K xon1ry oOydenus B 9 kjacce 00ydJarouiics MOMTyYUT CIEAYIONINE MTPEIMETHBIE PE3yIbTaThI:

Yucsa 4 BbIYMCTICHUS

CpaBHMBaTh U YHOPSIOYHBAThH PALIOHATIBHBIC U HPPALIMOHAIEHBIC YHCTIA.

Bemonuate apudmernueckue AEHCTBUA C PalMOHAIBHBIMH YHCIIAMH, COYETas YCTHbIE M NHCbMEHHBIE NMPHUEMBI,
BBINIOJHATH BBIYMCICHHS ¢ MPPALMOHAIBHBIMA YHCIIAMH.

HaxoauTth 3HaYeHHA CTENEHEN C LENBIMU TIOKA3aTENsIMA M KOPHEH, BBIYUCIIATh 3HAUYEHH S YUCIIOBBIX BBIPAYKCHUI.
OKpyrisaTe JEHCTBUTENBHBIE YHCIA, BBINONHATH MNPUKHAIKY pe3yiabTaTa BBIYUCICHUH, OLIEHKY YHCIIOBBIX
BBIPAXKCHUM.

YpaBHeHHsI 1 HEPABEHCTBA

Pemwate nuHeliHble M KBaZpaTHbIC YpPaBHEHWS, YPaBHEHMS, CBOISILIMECS K HHUM, MpocTeiime IpoOHO-
panoHaIbHbIE YpaBHEHUS.

Pemate cucremsl IByX NUHEMHBIX YpaBHEHHMH C ABYMS NEPEMEHHBIMU M CHCTEMBI JIByX YPaBHEHUH, B KOTOPBIX
OJJHO YpaBHEHHE HE SIBIISIETCS JIMHEHHBIM.

PemaTs TekcToBBIE 332Ul anreOpandecKuM CIIOCOOOM C TIOMOILBIO COCTABIICHUS YPaBHEHHS MM CHCTEMBI JBYX
YpaBHEHUH C IByMsI IEPEMEHHBIMHU.

IIpoBoanTe mpocTeilline HCClIeqOoBaHMWS YpPaBHEHMM M CHUCTEM YpaBHEHWH, B TOM 4YHCIE C NPUMEHEHHEM
rpadMuecKuX NpenCTaBIeHUN (YyCTaHABIMBATH, UMEET JM YPAaBHEHHE WM CHCTEMa ypaBHEHHUI peLIeHHUs, €cIH
HMEET, TO CKOIIbKO, 1 IpoYee).

PemaTs snMHelHBIE HEpaBEHCTBa, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIIEHHE HEPaBEHCTB Ha YMCIIOBOU
MPsIMOM, 3alMCHIBaTh PEIICHUE C IOMOIBIO CHUMBOJIOB.



Pemate cucTeMbl JTUHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOMIME KBAJPAaTHOE HEPABEHCTBO,
n300paxxaTh pelleHre CUCTEMBl HEPaBEHCTB HA YUCIIOBOW MPSIMOM, 3alMCHIBAThH PEIICHNE C TOMOILBIO CHMBOJIOB.
Hcnonp30BaTh HEpaBEHCTBA MPH PELICHUH Pa3NUYHbIX 3a]1a4.

DYyHKINHU

PacnoznaBath (yHKIMM W3yYeHHBIX BHIOB. lloKa3piBaTh CXeMaTHUECKH pAaclojOKEeHHEe Ha KOOpJIMHATHON
IJIOCKOCTU TpadukoB QyHKIMA Buja: y = kx, y = kx + b, y =k/x, y=ax2 + bx + ¢, y =x3, y = VX, y=|x,B
3aBHCHUMOCTH OT 3HaUeHUH KOA(PHUINEHTOB, OMMCHIBATH CBOWCTBA (DYHKIIHH.

Crpouth 1 H300pakaTh CXEMAaTUUYECKU I'padMKH KBaJpaTHUYHBIX (PYHKIHI, OMHCHIBATH CBOMCTBA KBAJAPATUUHBIX
(dyHKIUH 10 UX TpaduKaM.

PacnioznaBaTh kBaapaTHUHYIO QYHKIUIO 110 GOpMYJie, IPUBOAUTH TPUMEPHI KBAAPATUYHBIX (PYHKIUI U3 peanbHON
JKU3HU, PU3MKHU, TCOMETPHUH.

YucJi0BbIe MOCT€10BATEILHOCTH U MPOTrPeccuu

PacniozHaBaTh apu()METHIECKYIO U TEOMETPHUECKYIO IPOTPECCHH TIPU Pa3HBIX CIOCO0axX 3aaHusl.

BBIMOMHATE BBIYMCICHHUS C HCIOJIB30BAaHMEM (OPMYT N-TO UWieHa apuPMETHYecKOl H TeOMeTpUYecKOn
MPOTPECCHiA, CYMMBI TIEPBBIX N WICHOB.

N300paxath 4iieHbl OCIeA0BaTEIbHOCTH TOUKAMHU Ha KOOPAWHATHOM MIOCKOCTH.

PemaTth 3a7aum, cBS3aHHBIE C YUCIIOBBIMH IOCJIEOBATENLHOCTSMHU, B TOM YHCIE 33/Ia4H U3 peajbHOM >KU3HU (C
WCTIOJIb30BAaHUEM KAIIbKYJSATOPA, IU(POBBIX TEXHOIOTUH ).



TEMATHUYECKOE IINTAHUPOBAHMUE

7 KJIACC
KoJinuecTBO 4acoB
Ne o/ HanMeHOBaHUE pa3feioB U TeM K 1 JJ1eKTpOoHHbIE (HU(POBEHIE)
B POrpaMMbl Bcero ongpom)m)le pﬁaKTH‘leCKHe bOpa3oBaTeJbLHbIE PECYPCHI
padoTHI Da0OTHI
brbaunoreka LIOK
1 Hucia v Berauciienns. PanmonaabHbIe Yncia 25 1 \ttps://m.edsoo.ru/7f415690
brbaunoreka [IOK
2 Aurebpanieckue BrIpaxceHus 27 ! Lttps://m.eds0o.ru/7f415b90
brbaunoreka [IOK
3 VpaBHCHUS U HEABCHCTEA 20 ! Litps://m.eds0o.ru/7f415b90
buomoreka IJOK
4 KoopawHatsi i rpapuku. OyHKuMK 24 ! Litps://m.eds0o.ru/7f415b90
buomoreka [JOK
> [losTopenne n 0bodmenie 6 ! Attps://m.edso0.ru/7f415b90
DBIIEE KOJJMYECTBO HACOB I10 [TIPOTPAMME 102 5 0




8 KJIACC

HanMeHOBaHMe Pa3aeI0B U TeM

KojinuecTBO 4acoB

JJ1eKTpoHHbIe (U (POBEHIE)

Ne m/n MporpaMMsl Bcero KonTpoarnbie [IpaxTiieckune bOpa3oBaTeJIbHbIE PECYPCHI
Da00THI DadOTHI
brbaunoreka LIOK
1 Hucna u Beraucienusi. KBanpaTHsie KOpHU 15 \ttps://m.edsoo.ru/7f417af8
) Hucna u Berunciiennsi. CTereHb ¢ 1eNbIM 7 brbaunoreka [IOK
TOKa3aTeneM nttps://m.edsoo.ru/7f417af8
3 AnreOpanueckre BoipaxkeHus. KBapaTHbiid 5 1 bubmmoreka [TOK
rpExwieH nttps://m.edsoo.ru/7f417af8
4 AJTreOpanvecKue BhIPaXKCHHUSL. 15 1 buomoreka IJOK
AstreOpaunyueckas 1poob nttps://m.edsoo.ru/7f417af8
5 YpaBHeHUd U HepaBeHCTBA. KBasipaTHbIe 15 1 bubmmoreka [IOK
ypaBHEHUS nttps://m.edsoo.ru/7f417af8
6 YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13 buomoreka [JOK
ypaBHCHUI nttps://m.edsoo.ru/7f417af8
7 YpaBHeHUs 1 HepaBeHCTBA. HepaBeHCTBA 12 1 >rbmotexa LOK
p P - Hep nttps://m.edsoo.ru/7f417af8
buomoreka IJOK
8 DyHKUMH. OCHOBHEIC IOHATHA 3 nttps://m.edsoo.ru/7f417af8
buommoreka [JOK
9 DyHKumy. JuCci0BEIC QYHKIHK 9 nttps://m.edsoo.ru/7f417af8
buomoreka LJOK
10 HosTopenne u o6odmenHe 6 2 nttps://m.edsoo.ru/7f417af8
DBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




9 KJIACC

KoauuecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHOBaHMe pa3iesiOB U TeM MPOTrPaMMbI K I uHppoBbie)
/i pa3x porp Beero OHTPOJIbHbIE PaKkTH4YECKHE )6p A30BATCALHEIC
pa0oTHI Dad0THI becypenI
. bubmmoreka [JOK
1 Hwucna u Beruncnenud. JleficTBUTENbHBIE YHCTa 9 \ttps://m.edsoo.ru/7f419d08
> YpaBHEHUS U HEPABEHCTBA. Y paBHEHUS C OJHOU 14 1 bubmmoreka [IOK
1epeMeHHOMN nttps://m.edsoo.ru/7f419d08
3 YpaBHeHUs U HepaBeHCTBA. CUCTEMBI 14 1 bubmmoreka [IOK
ypaBHEHHI nttps://m.edsoo.ru/7f419d08
buomoreka [JOK
4  YpaBHeHus 1 HepaBeHCTBa. HepaBeHncTBa 16 1 \ttps://m.edsoo.ru/7f419d08
buomoreka [JOK
5 Pyneunn 16 : ©ttps://m.edsoo.ru/7f419d08
buomoreka [JOK
6  HwucnoBble mocIea0BaTENbHOCTH 15 1 \ttps://m.edsoo.ru/7f419d08
7 ' ToBTOpeHme, 0000ITIeHIE, CHCTEMAaTH3AITHS 13 1 buomoreka [JOK
HaHUH nttps://m.edsoo.ru/7f419d08
DBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0




MNOYPOYHOE INVTAHUPOBAHUE

7 KUIIACC
N KoauvecTBo yacon Tara DJIeKTpOHHbIE HU(POBLIE
o/ Tema ypoka Beero KonTpoasnbie [IpakTuueckue W3yuenust oOpa3soBaTejbHbIE
padoThI padoThbI pecypcebl
1 [lonsaTre panroHanIbHOTO YKCIA 1
) Apudmernyeckne ISHCTBUS C PalliOHATBHBIMA 1
YHCIaMHU
3 Apudmerndyeckue ISHCTBUS C pPalliOHATEHBIMA 1
YHUCIaMHU
4 Apudmerndeckne JeHCTBUA C PallMOHATHLHBIMHU 1
YHUCIaMU
5 Apudmerndeckne JelCTBUA C PallMOHATHHBIMU 1
YHUCIaMU
6 Apudmerndeckne JeHCTBUA C PallMOHATHLHBIMHU 1
4ucIaMu
7 CpaBHeHMe, YIOPSJ0UMBAHNUE PAllMOHATIBHBIX |
qrcel
3 CpaBHeHMe, yIOpsIOYMBAHUE PALlMOHAIBHBIX 1
qrcen
9 CpaBHeHMe, yIOPSJ0YMBAHNE PAllMOHATIBHBIX 1
qrcen
10 Crenenb ¢ HATYpaTbHBIM MTOKa3aTeIeM 1 bubmorexa LJOK
nttps://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypajJbHbBIM OKA3aTEIEM 1 bubmorera LIOK
nttps://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJbHBIM I1OKa3aTEIEM 1 bubmorera LIOK
nttps://m.edsoo.ru/7f42154¢
13 Crenenb ¢ HaTYpaJIBHBIM MTOKAa3aTENEM 1 bubmiorexa LOK
nttps://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTYpAJIBHBIM MTOKA3aTENEM 1
15 Perienrie OCHOBHBIX 3a7a4 Ha IpOOH, IPOLIEHTHI |

U3 peanbHON MPAKTHKH




Perienre 0CHOBHBIX 3aJa4 Ha ,Z[pO6I/I, MIPOLCHTHI

16 13 peadbHON MPAKTUKU
17 PerieHrie OCHOBHBIX 3aj1a4 Ha JIpOOH, TIPOIICHTBI
13 peaTbHOU MPAKTUKH
18 PerieHrie OCHOBHBIX 3aj1a4 Ha JIpOOH, TIPOIICHTBI
13 peaTbHOU MPAKTUKH
19 [IpusHaku AETUMOCTH, PA3IOKEHUS Ha
MHOXHUTENTH HATYPabHBIX YHCET
20 [IpusHaku AETUMOCTH, Pa3IOKEHUS Ha
MHOXHUTENTH HATYPabHBIX YHCET
1 Peanbubie 3aBucumoctu. [Ipsmast u oOpaTHas
MIPOTIOPITOHAIEHOCTH
2 Peanpublie 3aBucumoctu. [Ipsimas u oOpaTHas
MIPOTIOPITOHATIEHOCTH
23 Peansubie 3aBucumocTH. [Ipsmas u obpaTHas
MIPOTIOPITOHAIEHOCTH
24 Peanpubie 3aBucuMocTH. [Ipsmas u oOpaTHas
MIPOTIOPITOHAIEHOCTH
25 KonTponsHas pabota 1o T'?Me "PartmonanbHbIe
qpcia
26 BykBenHbIe BEIpaXKEHUS prbmmorexa LHOK
nttps://m.edsoo.ru/7f4 1feec
27 Dopmybl
28 Dopmybt
29 IIepemennsie. JlonmycTUMBbIE 3HAUECHUS
repeMeHHBIX
IIpeoOpazoBaHne OYKBEHHBIX BBIpaXKCHUN L
30 paclicpmgne CKOOOK I/IyllprI/IBe,Z[eHI/IeII)'IOZ[O6HL;X bubmorera LIOK
CArACMELX nttps://m.edsoo.ru/7f4 1fafa
[IpeobpazoBaHne OYKBEHHBIX BBIpaKEHUN L
31 pacr;pmgne CKOOOK I/IyllprI/IBeL[eHI/IGII)'IOI[O6HB;X pubmmorexa LOK
CArAEMALX nttps://m.edsoo.ru/7t41£d70
32 [IpeoOpazoBanue OYKBEHHBIX BBIPAXKEHHI,

PACKPLITUC CKOOOK M IMPUBCACHUC HOZ[O6HI)IX




cl1ara€MbIX

[IpeoOpa3zoBanre OyKBEHHBIX BBIPaXKEHUH,

33 | packpbITHE CKOOOK ¥ MPUBEICHUE MOTOOHBIX
claaraeMbIX

34 CBolicTBa CTENEHU C HATYpaJIbHBIM bubmmoreka [TOK
IoKa3aTeaeM nttps://m.edsoo.ru/7f421382

35 CBolicTBa CTENEHU C HATYpaJIbHBIM bubmmoreka [TOK
IoKa3aTeaeM nttps://m.edsoo.ru/7f42154¢

36 CBoIicTBa CTENEHU C HATYpaJIbHBIM bubmmorexa I[TOK
IoKa3aTeaeM nttps://m.edsoo.ru/7f4218be

brbaunoreka [IOK
37 Muorouenr nttps://m.edsoo.ru/7f42276e

buomoreka [JOK
38 MHoroteH! ©ttps://m.edsoo.ru/7f422930

39 Croxenve, BEIYUTaHUE, YMHOKCHUE bubmmoreka [IOK
MHOI'0YJICHOB nttps://m.edsoo.ru/7f422af2

40 Croxxenve, BEIYUTaHAE, YMHOXKCHUE buomoreka [JOK
MHOTOYJICHOB nttps://m.edsoo.ru/7f422cc8

41 Croxenve, BRIYUTaHAE, YMHOXKCHUE buomoreka IJOK
MHOTOYJICHOB nttps://m.edsoo.ru/7f422fca

42 CrnoxeHnne, BEIYNTAHUE, YMHOXKEHIE buomoreka LJOK
MHOTOYJICHOB nttps://m.edsoo.ru/7f423182

. buommoreka LJOK
43 POopMyIbI COKPAIIIEHHOIO YMHOKCHHA nttps://m.edsoo.ru/7f42432a

.. buomoreka LJOK
44 DOopMy1bI COKPAIIEHHOrO YMHOKCHHA nttps://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPAIIEHHOTO YMHOKEHHUS prbmmotexa LHOK
nttps://m.edsoo.ru/7f424¢c12

46 DopMyJTbl COKPAIIEHHOTO YMHOKEHHUS bubmorexa [OK
nttps://m.edsoo.ru/7{4241d2

47 DopMyIibl COKPAIIEHHOTO YMHOKEHUS pubimorexa LOK
nttps://m.edsoo.ru/7f4251d0

48 | PasmoxeHHe MHOTOYJIEHOB HAa MHOKHUTEIN submzoreka [JOK

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




broOanoreka LIOK

49 | Pa3noxeHue MHOTOYJICHOB Ha MHOXKUTEIH
nttps://m.edsoo.ru/7f4237fe
broanoreka LIOK
50 | PasnoxxeHne MHOTOYIEHOB HA MHOXKMTEIH (ttps://m.edsoo.ru/7f4239de
51 | PaznoxeHne MHOTOYJIEHOB HA MHOXKHUTENH
52 Kontponehas pabora no Teme
"AnreOpanvecKue BeIpaxeHus"
53 VYpaBHeHue, MpaBuia MpeodpazoBaHus
YpaBHEHMs!, PABHOCUJIBHOCTb YPAaBHEHUI
54 JIuneitHOE ypaBHEHHE C OJIHOM IIEPEMEHHOM,
pelIeHNe JUHEHHBIX YPaBHEHUN
55 JIuHeitHOe ypaBHEHHE C OJIHOM MepEMEHHOM, bubmmoreka [IOK
pelieHue TUHEWHbBIX YpaBHEHUH nttps://m.edsoo.ru/7f420482
56 JInHeliHoe ypaBHEHHUE C OAHON NTEPEMEHHOM,
peLIeHNE JUHEHHBIX YPaBHEHUN
57 Pemmennrie 3aa4 ¢ MOMOIIBIO ypaBHEHHH >rbmmorexa LOK
A HIbIO ¥P nttps://m.edsoo.ru/7f42064e
58 Pemmennie 3aa4 ¢ MOMOIIBIO ypaBHEHHH >rbmmorexa LOK
A Hieto 3p attps://m.edsoo.ru/7f420806
59 Pemenue 3a1a4 ¢ MOMOIIBI0 YpaBHEHUH >rdmmorexa LOK
A HIbIo ¥P nttps://m.edsoo.ru/7f4209a0
60 Pemmenvie 3a1a4 ¢ MOMOIIBIO ypaBHEHHH >rbmmotexa LOK
P nttps://m.edsoo.ru/7f420e6e
61 JIuneitHOE ypaBHEHHUE C IBYMS ITEPEMEHHBIMH H buommoreka [JOK

ero rpaduk

nttps://m.edsoo.ru/7f427c¢32

62

JInHeliHOe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U
ero rpaduk

buonmoreka LJOK
nttps://m.edsoo.ru/7f427e8a

63

CucreMa IByX JUHEHHBIX YPABHEHUH C IBYMsI
MepEeMEHHBIMU

buonmoreka LJOK
nttps://m.edsoo.ru/7f42836¢

64

Cucrema ByX JIMHEHHBIX YPaBHEHUH C IBYMsI
MepeMEeHHBIMU

65

Cucrema ByX JIMHEHHBIX YPaBHEHUH C IByMsI
MepeMEeHHBIMU

66

Cucrema IByX JIMHEHHBIX YPaBHEHUH C IBYMsI




NNEPEMCHHBIMU

67 Pemenue cucrem ypaBHeHUM pubmmorexa LIOK
nttps://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHUi pubmmorexa LIOK
nttps://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHHI >ubmiorexa LIOK
nttps://m.edsoo.ru/7f4287d6
70 Pemenuve cucrem ypaBHeHHI
71 Pemenue cucrem ypaBHEHMI
7 KontponeHas pabora no reme "JInneliHbe bubmoreka [JOK
ypaBHeHUs" nttps://m.edsoo.ru/7f421044
73 Koopannara Touky Ha mpsiMoit bubmorexa LJOK
nttps://m.edsoo.ru/7f41de76
buomoreka [JOK
“ Huc10BbIC MPOMEKYTKH nttps://m.edsoo.ru/7f41dff2
75 UucnoBbIe MPOMEKYTKH
76 PaccrosiHue Mex 1ty IByMsI TOUKaMHU
KOOPAVMHATHON MPSIMON
77 PaccrosiHue Mex 1ty IByMsI TOUKaMHU
KOOPAWMHATHON MPSIMOM
73 [IpsmoyronpHas cucteMa KOOpaIuHAT Ha bubmmoreka [IOK
IUIOCKOCTHU nttps://m.edsoo.ru/7f41elbe
79 [IpsmoyronpHas cucteMa KOOpaIuHAT Ha bubmmoreka [IOK
IUIOCKOCTHU nttps://m.edsoo.ru/7f41e42a
buonmoreka LJOK
80 | IIpumeps! rpadmKoB, 3a1aHHBIX QOpPMyIaMU (ttps://m.edsoo.ru/7f41e8a8
buommoreka LJOK
81 | IIpumeps! rpadmKoB, 3a1aHHBIX QOpPMyIaMu ttps://m.edsoo.ru/7f41ed80
82 | Ilpumeps! rpadmKoB, 3a1aHHBIX QOPMYyIIaMu
83 | Urenue rpadmKoB peabHBIX 3aBUCUMOCTEH bubmiorexa [OK
nttps://m.edsoo.ru/7f41ea24
84 | Urenue rpadmKoB peabHBIX 3aBUCUMOCTEH
85 [lonsiTue hyHKIMH bubnuoreka LIOK




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

86 I'padux pyaxumn 1
N . bubmmoreka [TOK
87 Cofictsa yniumii ! nttps://m.edsoo.ru/7f41f078
N . bubmmoreka [TOK
88 CroficTsa pymnxumii ! nttps://m.edsoo.ru/7f41f1fe
. brbanoreka LIOK
89 Jlaseiinaz dymxis ! nttps://m.edsoo.ru/7f427282
. bubmmoreka [JOK
20 Jlaseiinaz ymxis ! nttps://m.edsoo.ru/7f427412
N bubmmoreka [TOK
91 | Tlocrpoenue rpaduka TMHEHHON QYHKIMN 1 \ttps://m.edsoo.ru/7f426d 1 e
92 | Tlocrpoenue rpaduka JMHEHHON QYHKIMH 1
93 I'padux pyrknmm y =[X| 1
94 I'padux pyrknmm y =[X| 1
g CTEmm part o T onpmra | morea 10K
p - “OYHKI p nttps://m.edsoo.ru/7f41f50a
MpoBepoYHas padbora
9% Hrorosast KoHTposibHast pabora / 1 bubmmoreka [IOK
Bcepoccuiickas nmpoBepodHas pabora nttps://m.edsoo.ru/7f429c6¢
97 IToBTOpEHNE OCHOBHBIX MOHSATUN U METOJ OB 1
Kypca 7 Kkiacca, 060011eHne 3HaHui
08 [ToBTOpEHNE OCHOBHBIX IOHSATHN U METOOB | bubmmoreka [IOK
Kypca 7 Kkiacca, 00001ienne 3HaHui nttps://m.edsoo.ru/7f429{32
99 [loBTOpEHNE OCHOBHBIX MTOHITHN U METOJIOB 1 bubmmoreka [JOK
Kypca 7 kiacca, 0060011eHre 3HaHU| nttps://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHSATUN U METOJ OB
100 N 1
Kypca 7 kiacca, 00001IeHne 3HaHui
101 [loBTOpEHNE OCHOBHBIX MTOHITHN U METOJIOB 1 buommoteka [JOK
Kypca 7 kiacca, 000011eHre 3HaHH nttps://m.edsoo.ru/7f42a27a
102 [ToBTOpEHKE OCHOBHBIX MOHSATUN U METOJOB | buonmroreka LJOK
Kypca 7 kiacca, 00001IeHne 3HaHui nttps://m.edsoo.ru/7f42a900
DBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102




8 KJIACC

KosinuecTBO 4acoB ata DJIeKTpOHHBbIE HU(POBLIE
Ne n/m Tema ypoka Beero KonTpoabHble [IpakTHuyeckue n3yuenus obpa3soBaTejbHbIE
Dad0THI padoThI pecypcebl
1 KBagpaTsslil KOpeHb U3 yncia 1 bubmmorexa [IOK
nttps://m.edsoo.ru/7f42d452
2 [NousTrEe 00 MPPAIIIOHATIBHOM YHCIIE 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42eaaa
3 HecsTuuHble MPUOIMKEHUS HPPAITHOHATBHBIX 1
qrcen
4 JecsTruuHble MPUOIMKEHUS HPPAITHOHATBHBIX 1
qrcen
5 JlelicTBUTENIbHBIE YHCTIa 1
6 CpaBHEHHE NEHCTBUTEIBHBIX YHACEIT 1
7 CpaBHECHHE NEHCTBUTEIBHBIX YHACEI 1
8 ApudMernaeckuii KBaApaTHEIH KOPEHB 1
9 YpaBHeHHe BUOa X* = a 1
10 CaolicTBa apu(METHUSCKIX KBaJPAaTHBIX | bubnuoreka ITOK
KOpHEH nttps://m.edsoo.ru/7f42d862
11 CroiicTBa apu(PMETHIECKUX KBaAPATHBIX 1 bubmmoreka [IOK
KOpHEH nttps://m.edsoo.ru/7f42d862
12 [IpeoOpa3zoBaHHEe YHCIIOBBIX BRIPAKCHHUH, 1 bubmmoreka [IOK
coJiep)KaInx KBaJapaTHBIC KOPHH nttps://m.edsoo.ru/7f42dd26
13 [IpeoOpazoBaHue YUCIIOBBIX BBIPAKEHHH, 1 bubmmoreka I[JOK
COJIEpKAIINX KBaJpPATHBIE KOPHH nttps://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHue YHUCIIOBBIX BBIPAKEHHH, 1 bubmmoreka [JOK
COJIEpKAIINX KBaJpPaTHBIE KOPHH https://m.edsoo.ru/7f42e0be
15 [IpeoOpazoBaHue YHUCIIOBBIX BBIPAKEHHIH, 1 bubmmorexa LJOK
coJlepKallliX KBaJIpaTHbIE KOPHU nttps://m.edsoo.ru/7f42e262
16 Crernens ¢ 1eJIbIM ITOKa3aTelIeEM 1 bubmuorexa LIOK
nttps://m.edsoo.ru/7f4354a4
17 CrangaprHas 3anuch yncna. Pasmepst 1 bubmmnoreka LIOK




00BEKTOB OKpY’Karomero mupa (ot
9JIEMEHTAPHBIX YaCTHUI] IO KOCMUYECKHX
00BEKTOB), JUTUTEIBHOCTD IIPOLIECCOB B
OKpYXKAaIOIEeM MUpe

nttps://m.edsoo.ru/7f436098

18 | CpoiicTBa cTeleHH C IENBIM IMoKa3aTeIeM bubymorexa [TOK
nttps://m.edsoo.ru/7f435648
19 | CgoiicTBa cTelleHH C IENBIM IMoKa3aTelIeM bubmorexa HOK
nttps://m.edsoo.ru/7f435648
20 | CpolicTBa CTENEHHU C MEJBIM IMOKa3aTelieM bubmorexa HOK
nttps://m.edsoo.ru/7f435648
21 | CpolicTBa CTENEHH C IEJIBIM ITOKa3aTeIeM bubymorexa [TOK
nttps://m.edsoo.ru/7f43599a
22 | CBolicTBa CTENEHH C MEIbIM ITOKa3aTeIeM bubmorexa HHOK
nttps://m.edsoo.ru/7f435ed6
23 KBagpartHblil TpéxuneH
24 KBagpartHblil TpéxuneH
75 Paznoxxenue kBagpaTHOro TpEXuiieHa Ha bubnuoreka ITOK
MHOKHTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenue kBagpaTHOro TpEXuiieHa Ha bubnuoreka ITOK
MHOKHTEIN https://m.edsoo.ru/7f42fd38
27 KonTtponwsHas pabora o TemaMm "KBaapaTHbie bubmmoreka [IOK
kopau. Ctenenun. KBanpaTtaeiii TpexwieH" https://m.edsoo.ru/7f42ec80
bu6mmoreka IJOK
28 Anrebpanrieckas 1po0e attps:/m. edsoo.ru/gf4303 82
29 JomyctuMbie 3HaYSHHS TTEPEMEHHBIX,
BXOJISIIIAX B alTeOpanyecKie BRIPaKSHHI
30 JomyctuMeie 3HaYSHHS TTePEMEHHBIX,
BXOJISIIIMX B alTeOpanyecKie BRIPAKEHHSI
N N Bbubnuoreka IJOK
31 | OcHOBHOE CBOMCTBO airedpanveckoil 1podu Attps://m.e dsoo.ruﬁ 430866
. Bubnuoreka IJOK
32 Coxpamerne npodeit https://m. edsoo.ru%f430a8a
33 Cokpamenue apobeit bubmorexa HOK

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




34

Cokparienue apooeit

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

35 CnoxeHue, BEIUUTAHUE, YMHOKEHUE U JICTICHUE bubmuoreka IJOK
anredpandecKux apodeit nttps://m.edsoo.ru/7f43128c

36 CnoxeHue, BEIUUTAHUE, YMHOKCHHE U JICTICHUE bubmuoreka ITOK
anreOpanvecKux Apooei nttps://m.edsoo.ru/7f4315c0

37 CnoxeHue, BEIUUTAHUE, YMHOXKCHHE U JICTICHUE bubmuoreka ITOK
anreOpandecKux apodeit nttps://m.edsoo.ru/7f4318c2

38 CnokeHue, BEIYUTAHNE, YMHOKCHHE U JICTICHUEC bubmuoreka ITOK
anreOpandecKux apodei nttps://m.edsoo.ru/7f431a20

39 [IpeobpazoBanue BbIpaXKeHUH, COJEPIKAIINX Bubmorexa LJOK
anreOpanyvecKre Ipodu nttps://m.edsoo.ru/7t43259¢

40 [Ipeobpa3zoBaHue BBIpaKEHUH, COMEPIKALITAX bubmoreka LIOK
anreOpanvecKre apoou nttps://m.edsoo.ru/7f432736

A1 [IpeobpaszoBanue BBIpaKEHUH, COJEpIKaIIIX bubmmoreka LIOK
anreOpanvecKre apoou nttps://m.edsoo.ru/7f432736

42 KouTponbsHas pabora o TemMe bubnuoreka ITOK
" Anredpaunyueckas qpo0n" nttps://m.edsoo.ru/7f431d36

43 Ksanmparraoe ypaBHeHue brbmmorexa HOK
https://m.edsoo.ru/7f42eela

44 HenonHoe xBagpaTHOE ypaBHEHHE bubmorexa OK
https://m.edsoo.ru/7f42eela

45 HenonHoe xBagpaTHOE ypaBHEHHE buommorexa I[TOK
https://m.edsoo.ru/7f42eela

46 | dopmyra KOpHEH KBaAPATHOTO YpPaBHEHUS buommorexa I[TOK
https://m.edsoo.ru/7f42f158

47 | dopmyna KOpHEH KBaIpaTHOIO YpaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f3f6

48 | dopmyna KOpHEH KBaIpaTHOIO ypPaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f42f5a4

bubmmotreka I[JOK
49 Teopema Buera https://m.edsoo.rul;l7f42fef0

50 Teopema Buera bubmorexa [IOK

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




51 Pewienne ypaBHEHUH, CBOAAIUXCS K bubmuoreka LIOK
KBaIpaTHBIM nttps://m.edsoo.ru/7f43c542

52 Pewienne ypaBHEHUH, CBOJAIUXCS K bubmauoreka LIOK
KBaIpaTHBIM nttps://m.edsoo.ru/7f43c3d0

53 [pocreiimme qpoOHO-pauOHAIEHBIE Bubmoreka LJOK
ypaBHEHUs nttps://m.edsoo.ru/7f4328c6

54 [pocreiimme qpoOHO-pauOHAIEHBIE Bubmoreka LJOK
ypaBHEHUS nttps://m.edsoo.ru/7f432bbe

55 Perrene TeKCTOBBIX 33124 C ITOMOIILIO bubauoreka LIOK
KBaIpaTHBIX YpaBHEHHH https://m.edsoo.ru/7f42f75¢c

56 Perrene TeKCTOBBIX 33124 C ITOMOIILIO bubauoreka LIOK
KBaIPaTHBIX YPaBHEHHH https://m.edsoo.ru/7f42{8f6

57 Kontponbhas pabora o Teme "KBaapaTHbie bubmoreka LIOK

ypaBHeHUs"

https://m.edsoo.ru/7f43012

58

JInHeliHOe ypaBHEHHE C IBYMS IIEPEMEHHBIMU,
ero rpaduK, MPUMeEpHI PelIeHNs] YypaBHEHUH B
LIeJIBIX YucIIax

59

JIuHeitHOe ypaBHEHUE C ABYMS TTIEpPEMEHHBIMH,
ero rpaQuk, MpruMepsl pelieHns ypaBHEHHI B
LIENTBIX YHCIIaxX

60

JInHeliHOe ypaBHEHHE C IBYMS IIEPEMEHHBIMU,
ero rpaduk, IpUMepsl PEIIeHHs ypaBHEHUH B
LeJIBIX YhcIax

61

Penienue cucteM IByX JUHEHHBIX YpaBHEHUM C
JBYMSI IEPEMEHHBIMU

62

Pemenue cucreM IByX JUHEHHBIX YpaBHEHUH C
JBYMSI IEPEMEHHBIMU

Pemienue cucreM IByX JUHEHHBIX YpaBHEHUM C

63 JBYMSI TIEpEMEHHBIMH
64 [Mpumepsr PeLLICHNS CHCTEM HEJTMHEHHBIX
YpPaBHEHHUH C IByMsI TepEeMEHHBIMU
65 [Mpumepsr PeLLICHUS CHCTEM HEJTHMHHHBIX
YpaBHEHHUH C IByMsI TepEeMEHHBIMU
66 | I'padmueckast ”HTEpIIPETAIUS YPABHEHUS C bubmmoreka [JOK




ABYMs IIEPEMCHHBIMU U CUCTEM JIMHEWHBIX
ypaBHeHI/Iﬁ C ABYMS NICPEMCHHBIMU

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

67

I'paduueckas uHTEpIpETAlMS YPABHEHUS C
JIByMsI IEPEMEHHBIMU U CUCTEM JINHEHHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU

bubmauoreka LIOK
nttps://m.edsoo.ru/7f43d6d6

68

PeleHre TEKCTOBBIX 33/]1a4 C ITIOMOLIBIO CUCTEM
YpaBHEHHI

69

PelieHre TeKCTOBBIX 33/1a4 C IIOMOIIBIO CUCTEM
ypaBHEHUI

PemeHne TeKCTOBBIX 3aJa4 C IIOMOIIbIO CUCTEM

70 o
ypaBHEHUI

71 HucnoBble HEPABEHCTBA U UX CBOMCTBA
72 HucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HO TTepeMeHHOM

JIuHeliHbIe HEpaBEHCTBA C OHOM MepeMEeHHON bubmmoreka LIOK
74

1 UX PEIIcHNE nttps://m.edsoo.ru/7f42¢692
JIuHeiHbIe HEpaBEHCTBA C OJJHON NIEpeMEHHOI bubnuoreka ITOK

75

U WX pelleHHe

nttps://m.edsoo.ru/7f42c840

JIuHeiHbIEe HEpaBEHCTBA C OJJHON NEpeMEHHOI

76
U UX pelleHHe
77 CucteMbl JIMHEHHBIX HEPABEHCTB C OTHOM bubmmoreka [IOK
TIEpEMEHHON 1 UX PEIICHUE nttps://m.edsoo.ru/7f42cb88
73 CucteMbl JIMHEHHBIX HEPABEHCTB C OJTHOM bubmmoreka [IOK
TIepEMEHHON 1 UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrempl THHEHHBIX HEPABEHCTB C OJTHOM
MIEPEMEHHON U UX PELICHHE
N3obpaskeHne pereHns TMHEHHOTO
80 HE aBCECTBa u I/II;)( CHCTEM Ha YHCIIOBOM bubmorexa OK
p o https://m.edsoo.ru/7f42c9¢e4
psiMOi
H3obpakeHne perreHus THHEHHOro
P P . bubmmotreka I[JOK
81 HEPaBEHCTBA U WX CHCTEM Ha YHCIIOBOH

npsIMOi

https://m.edsoo.ru/7f42c9¢e4

82

KonTponbHas pabora mo temam "HepaBeHcTBa.
Cucremsl ypaBHEeHHI"




&3

[NousTre pyHKINN

bubmuoreka LIOK
nttps://m.edsoo.ru/7f433c12

O0J1acTh Onpee/ieHUs] 1 MHOXKECTBO 3HAUCHHIA

bubmauoreka LIOK

84 P — rttps://m.edsoo.ru/7f433d84
85 CriocoObl 3a71aHust PYHKITHHA
86 I'padux pyaxumn
g7 CaolicTBa PyHKIIMHU, UX OTOOpaKEHUE Ha
rpaduke

88 | Urenwue u nocrpoeHue rpadukoB QyHKIHAN
39 [Tpumeps! rpaduKoB GYHKIUH, OTPaXKAFOIINX

peajbHbBIE TTPOIIECCH
90 oGpariyio MpOROpILIONAIII SamtEIMOETH, Butmrorcxa LIOK

UX rpaduKH

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

91 lunepoona
bu6mmoreka IJOK
2 TunepGona 1ttps://m.edsoo.rugf434362
%3 pagik gymiawnny =2 tps:imedsonmyTAM5T)
=2 v=vx3 v=1Y — x|
94 rpa?b?zzzgl?oi}r])e;ég;le ;(p,aiHeHI)/I(};IyI/I CI|;(C|:FCM bubmorexa [IOK
ypaBHeH nttps://m.edsoo.ru/7f434d38
e oy B LOK
Bcepoccuiickas mpoBepouHast pabora https://m.edsoo.ru/7i4371aa
9% Wrorosas xonTponsHas pabdora / bubmmorexa I[JOK
Bcepoccuiickas mpoBepouHast pabora nttps://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHSATUN U METOJOB
KypcoB 7 1 8 KitlacCOB, 0000IIIeHNE 3HAHUH
08 [ToBTOpEHKE OCHOBHBIX MOHSATUN U METOJ OB Bubnuoreka IJOK
KypcoB 7 U 8 KilaccoB, 0000IIIeHNE 3HAHUH nttps://m.edsoo.ru/7f43736¢
99 [ToBTOpEHKE OCHOBHBIX MOHSATUN U METOJ OB Bubnuoreka IJOK
KypcoB 7 1 8 KllacCcoB, 0000IIIeHNE 3HAHUH nttps://m.edsoo.ru/7f437510
100 | [ToBTOpEHUE OCHOBHBIX MOHSATUN U METOOB bubmoreka [JOK




KypcoB 7 U 8 KllacCoB, 00001IIeHUE 3HAHUIH

nttps://m.edsoo.ru/7f4376b4

101 IToBTOpEHNE OCHOBHBIX IOHSATUN U METO 0B 1 Bubmmoreka LJOK
KypcoB 7 u 8 kiaccoB, 000011IeHUE 3HAHUH nttps://m.edsoo.ru/7f436b88
102 IToBTOpEHNE OCHOBHBIX IOHSATUN U METOJ0B 1 Bubmoreka LJOK

KypcoB 7 U 8 KllacCoB, 00001IIeHUE 3HAHUI

nttps://m.edsoo.ru/7f437858

DBILEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME

102




9 KJIACC

KojinmuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne ara
Tema OKa KonT BbHBI [IpaKkTHYeCKU o0pa3oBaTeIbHbIE
o/x yp Beero OHTPOJI e [Ipa ecKue 3y eHus p
0a00THhI padoThI pecypcebl
1 PanronanpHbIC YKCa, HpPAIMOHATBEHEIC YUCIA, 1
KOHEUHBIC U OECKOHEUHBIC JICCATUYHBIC IPOOH
MHOXECTBO ASHCTBUTCIILHBIX YHCEIT,
2 JIENCTBATENLHEIE YHCIIa KaK OECKOHEUHBIE 1
JeCATHYHBIE IPOOH
B3anMHO 0;1HO3HAYHOE COOTBETCTBUE MEXKTY
3 MHOXECTBOM JIEHCTBUTEIHHBIX YHCET U 1
MHO>XECTBOM TOYEK KOOPAMHATHON MPSIMOU
CpaBHEHHE NEHCTBUTEILHBIX YHCET,
4  apudMeTHIecKue NeHCTBUS C ICHCTBUTEIHHBIMA 1
YUCITAMH
5 [puOmmxEéHHOE 3HAYCHUE BEIMYUHBI, TOUHOCTh 1
TIPUOTIKEHUS
6 OxkpyraeHne 9ucen 1
7 OKkpyTeHne 9ucemn 1
8 |IIpukmaka v OlleHKa Pe3yIbTaTOB BHIYHCICHHHA 1
9 | Ilpukuaka u OIleHKa pe3yIbTaTOB BEIYUCICHUI 1
Jluneitnoe ypaBHeHue. Perenne ypaBHeHHH, bubmmorex LIOK
10 . 1
CBOJISIIIIAXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIunelinoe ypaBHeHue. PelieHue ypaBHEHHUI, 1
CBOJISIIIIAXCS K JIMHEHHBIM
12 Ksagpataoe ypaBHeHue. Pemienne ypaBHeHwHIA, 1 bubmmoreka [JOK
CBOJSIIUXCS K KBAJPATHBIM nttps://m.edsoo.ru/71f43c542
13 Ksagpataoe ypaBHeHue. Pemienne ypaBHeHwHIA, | bubmmoreka [JOK
CBOJISIIUXCS K KBAJPATHBIM nttps://m.edsoo.ru/7143c542
14 bukBaapatable ypaBHEHU 1 bubmuorexa LIOK
P yp nttps://m.edsoo.ru/7f43c¢3d0
bubmoreka [IOK
15 bukBanpaTHbie ypaBHEHUS 1

nttps://m.edsoo.ru/7f43¢3d0




[Ipumepsl pelieHns ypaBHEHUHN TpeTbel U

16 yeTBEPTOM CTeTeHel pa3ioKeHNEM Ha
MHOXXHUTEITU
IIpuMmeps! pelieHust ypaBHEHUM TPEThEl U
17 YeTBEPTOM CTENEHEN pa3NnoXKEHUEM Ha
MHOXXHUTEITU
18 | Pemenue qpoOHO-paliOHAIEHBIX YpaBHEHHHA bubmorexa HIOK
nttps://m.edsoo.ru/7f43c9b6
19 | Pemenue qpoOHO-paiOHAIEHBIX YpaBHEHHHA bubmorexa [TOK
nttps://m.edsoo.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3a51a4 anredpandecKum
METOJIOM
71 Pemenme TeKCTOBBIX 3a51a4 anredOpandecKum
METOJIOM
2 Pemenme TeKCTOBBIX 3a51a4 anredpandecKum
METOJIOM
23 KonTponbHas pa6v0Ta 10 TEME !}’paBHeHm c
OJTHOY TTepeMeHHON
4 YpaBHeHUE C IBYMS ITIEPEMEHHBIMH H €TI0 bubmmoreka [IOK
rpaduk nttps://m.edsoo.ru/7f43d0b4
’5 YpaBHeHUE ¢ IByMS ITEpEMEHHBIMHU U €T'0 bubmmoreka [IOK
rpaduk nttps://m.edsoo.ru/7f43d0b4
26 Cucrema IByX THHEHHBIX }ipaBHCHI/Iﬁ C ABYMsI
IepeMEeHHBIMU U €€ pellieHne
27 Cucrema IByX JTHHEHHBIX }ipaBHeHI/H‘/'I C ABYMS
TepeMeHHBIMU U €€ pellieHne
8 CucreMa IByX JIMHEHHBIX }ipaBHeHI/II?I C ABYMS
IepeMeHHBIMU U €€ pellieHne
29 CucreMa IByX JIMHEHHBIX }ipaBHeHI/II?I C IByMs
IepeMeHHBIMU U € pellieHne
Pemenue cucrem 1B ABHEHHM, OHO U3
30 KOTOPBIX HHHeﬁIi[OE}:’X ayzrl)pyroe — BT)(I)pOI?I bubmorexa OK
i nttps://m.edsoo.ru/7f43d23a
CTETIeH!
31 Pemenne cucrem IByX ypaBHEHUH, OTHO U3 bubmmoreka [JOK




KOTOpPBIX JIUHEHHOE, a APYroe — BTOPOH
CTENEeHU

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

Pemenue cucrem IByX ypaBHEHUH, OJHO U3

32 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTCIICHU
Pemenue cucrem I1ByX ypaBHEHUH, OJHO U3
33 KOTOPBIX JIUHEHHOE, a APYroe — BTOPOH
CTCIICHU
34 I'paduueckas nHTEpIpETAIHSI CUCTEMBI
YPaBHEHUH C IByMs IEpEMEHHBIMU
35 Pemrenne TeKCTOBBIX 3aj1au anredpanyeckum
CIIoco00M
36 Permenne TeKCTOBBIX 3aj1au anredpanyeckum
CIIoco0oM
37 Kontponbhas pabora no Teme "Cucrembl
ypaBHEHUI"
38 UucioBble HEPABEHCTBA M MX CBOWCTBA
39 HucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa OK
p https://m.edsoo.ru/7f43ad5a
JInHeliHbIe HEpaBEHCTBA C OHOM IIEPEMEHHON 1 bubmoreka [IOK
40
HX perieHne https://m.edsoo.ru/7f43af08
A1 JInHeliHbIe HEpaBEHCTBA C OAHON MTEPEMEHHON 1 bubmmoreka [IOK
HX perieHne https://m.edsoo.ru/7f43af08
JInHeliHbIe HEpaBEHCTBA C OHOM IIEpeMEHHON 1 bubmoreka [IOK
42
HX perieHne https://m.edsoo.ru/7f43af08
43 CucreMbl JINHEUHBIX HEPABEHCTB C OJHOU
MIEPEMEHHON U UX PEIICHHE
44 CucreMbl JINHEUHBIX HEPABEHCTB C OJHOU
MIEPEMEHHON U UX PEIICHHE
45 CucreMbl JINHEUHBIX HEPABEHCTB C OJJHOU
IIepeMeHHON U UX PEIleHne
46 KBagpaTHbIe HepaBeHCTBA U HX pelIeHUE bubmorexa OK
P P p nttps://m.edsoo.ru/7f43b098
47 KBagpaTHbIe HEpaBEHCTBA U UX pEIIEHUE bubmmoreka [JOK




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

bubauoreka LIOK

48 KBagpaTHble HepaBeHCTBA U UX peIIEHUE ©ttps://m.edsoo.ru/7f43b5a2
49 KBagpaTHbie HepaBeHCTBA U UX peIIeHUE
50 KBagpaTHbIe HepaBeHCTBA U UX pelIeHUE
5 I'paduueckas nHTEpIpETALMS HEPABEHCTB H Bbubmoreka LJOK
CHCTEM HEpaBEHCTB C JBYMS MEpPEMEHHBIMU nttps://m.edsoo.ru/7f43b098
52 I'paduueckas nHTEpIpETAIMSI HEPABEHCTB H
CHICTEM HEPaBEHCTB C JIByMs IIepeMEHHBIMH

53 | KoutponbHast pabota o teme "HepaBencrsa"
54 Kappatnunas QyHKIMsI, €€ rpaduK U CBOICTBA mpss/ﬂrgilzzzzlffugggg 6c6
55 |KBagpartnunas pynkums, e€ rpaduk u cBolicTa mm}?ﬁﬁiﬁgiﬁ)ggg% 42
56 |Kagpatnunas QyHKIMsI, €€ rpaduK U CBOICTBA " tpsgfn?‘zpégzgﬁl/gggg% 4
57 [Tapabosa, KOOPAMHATHI BEPIIMHBI TAPadOJIbI, bubmoreka [IOK

0Chb CHMMETPHH 1apadoJibl attps://m.edsoo.ru/7f439eb4
53 [Tapabosa, KOOPAMHATHI BEPIIMHBI TAPadOJIbI, bubmoreka [IOK

0Ch CHMMETPHH 1apadoJib https://m.edsoo.ru/7f43a03a
59 [Tapaboma, KOOpIUHATHI BEPITHHEI TApa0OJIbI, bubmmoreka [IOK

0Ch CHMMETPHH MTapadoIIbl https://m.edsoo.ru/7f43alac
60 [Tapaboma, KOOpIWHATHI BEPITUHEI ITapa0oJIbI, bubmoreka [IOK

0Ch CHMMETPHH TTapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KoOpAMHATEI BEPIIMHEI TApaboITkL, bubmmoreka [JOK

0Ch CHMMETPHH 1apaboITbl nttps://m.edsoo.ru/7f43a526
62 [Tapabona, KoOpAMHATEHI BEPIIMHEI TApaboIIkL,

OCh CHMMETPHH Napadoisl
63 I'padmku dyrxmmit: y = kx, y =kx + b, y=k/x,

y=X, y=VX, y=|x|
64 I'padmku pyrxmmit: y = kx, y = kx + b, y=k/x,
y=X, y=VX, y=|x|

65 I'padmkn byaxmmit: y = kx, y = kx + b, y=k/x,

y=x3, y=vx, y=|x]




I'paduxu pynkuumii: y = kx, y = kx + b, y=k/x,

66 s 7
y=x3, y=vx, y=|x|
67 I'paduxu pynknumit: y = kx, y = kx + b, y=k/x,
y=x3, y=vx, y=|x|
63 I'paduxu pynknumit: y = kx, y = kx + b, y=k/x,
y=x3, y=vx, y=|x|
69 Kontponbshas padora no teme "dyHxuun" 1ttps§7£iﬁ2$§fuﬁ%§ab8 4
70 IToHsiTHE YMCIIOBOM ITOCIIEN0BATENBHOCTH bubmmorexa [IOK
https://m.edsoo.ru/7f43e6c6
7 3ajaHue MoCIeI0BaTEILHOCTH PEKYPPEHTHOM bubnuoreka IJOK
dhopmyioi u HopMyJIoH N-ro wieHa https://m.edsoo.ru/7f43ebda
79 Apudmerrnyeckas ¥ reOMeTpruIecKast bu6mmorexa LIOK
TIPOTPECCHH https://m.edsoo.ru/7f43ed7¢e
73 Apudmerrnyeckas ¥ reOMeTpruIecKas bu6mmorexa LIOK
MIPOTPECCHH https://m.edsoo.ru/7f43f3b4
74 reomerpaacexolt porpecert yss meppax BuGmorexa L1OK
’ https://m.edsoo.ru/7f43f58a
YICHOB
75 reonenpaceno mporpecnt, ey nepann BuGmiorexa LIOK
’ https://m.edsoo.ru/7f43ef2¢
YICHOB
76, reomerpmacexolt porpecert yvs mepmax Butmorexa L1OK
’ https://m.edsoo.ru/7f43f0c6
YICHOB
77 reonenpacerot mporpecnt ey nepatn uGmiorexa LIOK
’ https://m.edsoo.ru/7f43f72e
YIICHOB
78 reoverpmacexolt nporpeccrt yv meppax Butmorea LIOK
i https://m.edsoo.ru/7f43f8a0
YJICHOB
N3obpakeHre 4IeHOB apuMETHIECKON 1
79 FeOMETPUYECKON TPOrpecCcuil TOUKaMH Ha
KOOPAMHATHOM TIJIOCKOCTH
80 W300paxeHue wieHoB apu(METHIeCKOH U




reoMeTpU4ecKOoi Iporpeccuii ToOUKaMu Ha
KOOPAWHATHON MIOCKOCTH

81 JInHEeNHBIN U SKCIIOHEHIUAIbHBIA POCT
82 CI10KHBIE IPOIIEHTHI Bnbmaorexa LIOK
pott https://m.edsoo.ru/7f43fe0Oe
83 CI10KHBIE IPOIIEHTHI Eubmorexa [JOK
pott nttps://m.edsoo.ru/7f4401a6
34 KontponbeHas pabora no Teme "UncioBbie bubmoreka [JOK
MOCJIEI0BATENLHOCTH" https://m.edsoo.ru/7f4404{8
[ToBTOpeHuUe, 0000IIEHHE U CUCTEMATH3AITUS
85 3HaHWH. 3anuch, CpaBHEHHE, JCUCTBUS C
JICHCTBUTEILHBIMH YMCIIAMH, YUCIIOBAs MPsMast
36 [ToBTOpEHMe, 0000IIEHNE U CHCTEMATH3AITHS
3HaHuil. [IpoLeHThI, OTHOWIEHUS, IPOIIOPLIMH
’7 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AITUS
3Hanui. OKpyTieHrue, TpUOIMKEHHE, OIICHKA
IToBTOpenue, 0000IIEHNE U CUCTEMATU3aIIH
88 3HI:1HI/H71 PCH_ICI]:II;IC TEKCTOBBIX 3a1a4 ! bubmmorexa LIOK
) a nttps://m.edsoo.ru/7f443b12
apr(pMEeTHIECKUM CIIOCOOOM
IToBTOpeHnne, 0000IIIEHIE U CUCTEMATH3ALIHS
89 SHI;HI/HZ ’Pemellﬁzle TEKCTOBBIX 3a1a4 ! bubmiorexa LIOK
) nttps://m.edsoo.ru/7f443cd4
apu(PMETHICCKIM CIIOCOOOM
IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIHS
90 SHFE)IHPIP'I Pemellﬁzle TEKCTOBBIX 3a1a4 ! bubmaorexa [IOK
) a https://m.edsoo.ru/7f443fea
apu(METHICCKIM CIIOCOOOM
[ToBTOpeune, 0000IIIEHNE U CUCTEMATH3AIIHS
91 3HaHI/E?I IT 5606 a:;BaHHe anred aI/IquKI;Ix Eubrmorexa [TOK
- 1P vp p https://m.edsoo.ru/7f4441ca
BBIPYKEHH, JOMYCTHMbIE 3HAUCHUS
IToBTOpenue, 0000IIEHNE U CUCTEMATU3ALIHS
92 3HaHI/E?I IIpeo6 a:;BaHHe anred aI/IquKIIl/IX bubmaorexa IIOK
- 1P Vp p nttps://m.edsoo.ru/7f444364
BBIPYKEHHA, JOMYCTHUMbIE 3HAUCHUS
IToBTOpenne, 0000IIIEHNE U CUCTEMATU3ALIHS
93 3HaHI/II;7I II 5606 a3H;BaHI/Ie anred aI/I%CKLI/IIx Enbrmorexa [TOK
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3HaHui. [IpeoOpazoBaHue anredpandeckux
BBIPXKCHH, JOMYCTUMbIC 3HAUCHUS
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[ToBTOpeHuUe, 0000IIECHUE U CUCTEMATH3AITUS
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DBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIe Pesy.IbTaThl 0CBOEHHs! OCHOBHOM
pesyaLTATA o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
1 Yucna v BBIYKCICHUS
11 BoimonHATh,  couyeTass  yCTHbIE M NHCbMEHHbBIE  NPUEMBI,
) apudmeTnyeckue AeUCTBUS C pallMOHAJIIbHBIMH YUCIIaMU
Haxomuth ~ 3HayeHWsT  YHMCIOBBIX  BBIPAXKEHHM,  NPUMEHATh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIYHUCIICHUS 3HAU€HUH JAPOOHBIX
BBIPAKEHUH, cofiepkKalluX OObIKHOBEHHBIE U AECATUYHbIE APOOU
[lepexonute oOT oaHOM (QopMbl 3amucu  Yucenl K  ApYyroi
13 (mpeoOpa3zoBbIBaTh  JECSATHUYHYHO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSATHYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO Ipo0b)
1.4 CpaBHMBATh U yIIOPSAAOYHNBATH PALIMOHAIBHBIE YNCIA
1.5 OKpyTasaTh yncaa
BBINONHATE NMPUKUAKY W OLEHKY pe3ylbTaTa BBIYMCICHUHN, OLIEHKY
1.6 3HQYEHUM YHCIOBBIX BBIPAKECHUW. BBIMOMHATH ACUCTBHS  CO
CTCIECHSMM C HaTypPAJIbHBIMU MOKA3aTEIIMU
1.7 [IpuMeHAT TNpPU3HAKM JEIMMOCTH, PA3JIOKCHHE HA MHOXHUTEIN
HaTypaJIbHBIX YUCEI
PemaTte  NpakTHKO-OPHEHTHUPOBAaHHBIE  3ala4yd, CBS3aHHBIE C
OTHOILICHHEM BEJINYMH, IIPONOPLHUOHAIBHOCTBIO BEJIMYHH,
1.8 IPOLEHTAMH, HHTEPIPETUPOBATh pE3yJAbTaThl pPEIICHUS 3aJad ¢
Y4ETOM OTpaHUYEHUH, CBSA3aHHBIX CO CBOMCTBAMM PACCMATPUBACMBIX
00BEKTOB
2 AnreOpandeckue BbIpaKEHUS
71 Hcnonb3oBath anreOpandyeckyrd TEPMUHOJOIMIO U CHUMBOJIHKY,
) IPUMEHSTH €€ B IIPOLIeCCe OCBOEHMsI yUeOHOTO MaTepualia
29 Haxonute 3HadeHHss OyKBEHHBIX BBIp@XEHUH @pU  3aJaHHbBIX
3HAUEHUSX IEPEMEHHBIX
23 BbimonHaTe npeoOpa3oBaHUs LEJIOT0 BHIPAXKEHUS B MHOTOUWIEH
IPUBEJICHUEM NOJOOHBIX CIIaraeMblX, paCKphITHEM CKOOOK
BbINONHATE yMHOXEHUE OJHOWIEHA Ha MHOTOYJIEH U MHOTOWIEHA Ha
24 MHOTOWJIEH, NPUMEHATh (OpMyNbl KBajpaTa CYMMBI M KBajpara
pa3HOCTH
OcyniecTBIATh pa3ioKEHNE MHOTOWIEHOB HA MHOXKUTEIH C TIOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOILIEr0 MHOXHTEJNS, TPYIIUPOBKH CJIaraeMbiXx,
npUMeHeHHs GOpMYII COKpPAIIEHHOTO YMHOKEHUS
6 [TpumensTh MpeoOpazoBaHKsi MHOTOUWIEHOB IS PEMICHHA PasIHbIX
3a/1a4 U3 MaTEMATUKH, CMEXKHBIX IPEIMETOB, U3 pEAJIbHON PAKTUKHU
2.7 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMHU IOKa3aTENIIMU




JUIs IpeoOpa3oBaHUsI BRIPAKEHUH

3 YpaBHEHMS U HEPAaBEHCTBA
Pewats sMHENHBIE YpaBHEHUsS C OJHOW IIEPEMEHHOMW, IIPUMEHSS
3.1 IpaBuJIa Mepexoaa OT UCXOJHOTO YPaBHEHMSI K PaBHOCHUIBHOMY €MY.
[IpoBepsATh, ABISETCS JIM YUCIO KOPHEM YpaBHEHUS
39 HpI/IMeHﬂ'l;I) rpadpuUecKkue METOJAbl TPH PEUICHHH JIMHEHHBIX
YPaBHEHUH U UX CUCTEM
33 [TonOupath mpuMepsl nap 4uce, SABISIOUUXCS PELICHUEM JTMHEMHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Crpouthb B KOOPAMHATHOM IIJIOCKOCTH IpauK JMHEWHOTO YPABHEHMUSI C
34 JIBYMsI MEPEMEHHBIMU; MOJb3YACh TpadUKOM, MPUBOJIUTH MPUMEPHI
pelIeHNs ypaBHEHUS
35 Pemrate cuctemsel ABYX JMHEHHBIX YPAaBHEHHUU C IBYMS IEPEMEHHBIMH,
) B TOM uucIie rpadpuyecku
CocTaBiaTh U pemniath JUHEHHOE ypaBHEHUE WM CUCTEMY JTMHEHHBIX
3.6 YPaBHEHUH 10 YCJIOBHIO 33Ja41, UHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 33/1a4¥l MOJYyYeHHbIN pe3ybTarT
4 Koopnunats! u rpapuku. OyHxium
N300paxkaTe Ha KOOPIMHATHOW MpPSIMONW TOYKH, COOTBETCTBYIOLIUE
4.1 3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HHTEpBajbl, 3alUCHIBATh
YHCJIOBBbIE MPOMEXKYTKH Ha alNreOpandeckoM si3bIKe
49 OrmedaTs B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 3aJaHHBIM
KOOpIMHAaTaM
43 Crpouts rpaduku quHeHbIX QyHKUUNA. CTpouTh rpaduk QyHKIUU Y
=[x
OnuceiBaTh ¢ MOMOIIBIO (YHKIUH HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHUE, LEHY, KOJNYECTBO,
CTOUMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsi, 00bEM paboThI
4.5 HaxoauTh 3HaueHue pyHKIMHU 0 3HAYEHHUIO €€ apryMeHTa
[lonumate rpaduyeckuit cnoco® NpeACTaBIEHUS M aHAIN3A
4.6 UHpOpMaLlMY, H3BJIEKaTh M HWHTEPIPETHUPOBATH HHPOPMALUIO U3
rpauKOB pealIbHBIX IPOLIECCOB U 3aBUCUMOCTEHN
8 KUIACC
Kon .
e —— IIpoBepsiembie NpeIMeTHbIE Pe3yJIbTaThl 0CBOEHHsI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus
pe3yJibTara
1 UYucna ¥ BBIYMCIEHUS
Hcnonp3oBaTh  HayalbHbIE  NPEACTABIECHUS O  MHOXECTBE
11 JNEVCTBUTENBHBIX YUCEN AJISl CPAaBHEHUS, OKPYTJIEHUS W BBIUYHCICHUH,
n300paXkaTb JEWCTBUTENbHBIE 4YHCIA TOYKAMH Ha KOOPIMHATHOMN
IpsIMOM
12 [IpumensaTr moHATHE  apU(PMETHYECKOTO  KBAJPATHOTO  KOPHS,

HaxXOJUTh KBAaAPATHBIC KOPHH, HCIIOJIB3yd IIpH HeO6XO,Z[I/IMOCTI/I




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

1.3

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

Anrebpandeckue BbIpaKEHHs

2.1

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

2.2

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

2.3

PacknanpiBaTe KBapaTHBIA TPEXUIEH HA MHOKHATEIN

24

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

YpaBHEHHUsI M HEPABEHCTBA

3.1

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

3.2

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

3.3

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

34

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

DOyHKIMU

4.1

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

4.2

kix

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:
y=k/x

, ¥y =x% y = x3, y = [X|, onHchIBaTh CBOMCTBA YHUCIOBOW (PyHKIMHU IO €€
rpaduky




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

Yucna ¥ BEIYUCIIEHAS

1.1

CpaBHI/IBaTI) U YIHOpAAOYMBATH pPALMOHAJIBHBIC M HPPAHOHAIIBHBIC
qucia

1.2

BemonsaTe apudmMernieckue ASUCTBUS C PAllMOHAIBHBIMU YUCIIAMHU,
COYeTasl YCTHbIE M IMCBMEHHBIE IIPUEMBI, BBINOJHATH BBIYMCIICHUS C
APPALMOHAIBHBIMU YU CIIAMHU

1.3

HaxonuTe 3HaueHusl cTeneHeld ¢ UENbIMU TOKAa3aTels MU M KOPHEH,
BBIUHCIISITH 3HAUEHU ST YUCTIOBBIX BBIPAKECHUN

1.4

OKpyryaTh 1eHCTBUTENbHbBIE YHCIIA, BBIMOIHATh NPUKUIKY pPe3yibTaTa
BBIYMCIIEHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

YpaBHEHHS M HEPABEHCTBA

2.1

Pemrare  nuHENHBIE W KBaJApaTHBIE YPABHEHHWs, YpPaBHEHMS,
CBOJSIILIMECS] K HUM, IPOCTENIIINE IPOOHO-pallMOHAIbHBIE YPaBHEHHUS

2.2

Pemrate cucreMsl 1ByX JUHEHHBIX YPAaBHEHMH C JBYMS NEPEMEHHBIMU
W CUCTEMBI JIBYX YPAaBHEHHUH, B KOTOPBIX OJJHO YPAaBHEHHE HE SIBIISIETCS
JMHECHHBIM

2.3

Pemate TekcTOBBIE 3adaud aNreOpanuecKHM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS YPaBHCHHUS WA CHUCTEMBI JIBYX YPaBHCHHH C JIBYMS
TIePEeMECHHBIMHU

24

[IpoBoauTe mpocCTEHIIME HCCIENOBAaHUS YPAaBHEHUH UM CHCTEM
ypaBHEHUH, B TOM 4UHCI€ C MpPUMEHEHHEM TrpaduuecKkux
IpeCTaBICHUN (HallpuMep, yCTaHaBIMBAaTh, UMEET JIU YPaBHEHUE WU
CUCTEeMa YPaBHEHUI PEIIEHUs], €CIIU UMEET, TO CKOJIBKO)

2.5

Pemrate JIMHEHHBIE HCPaBCHCTBA, KBaapaTHbIC HEPaBCHCTBA,
I/1306pa)I(aTb PEIICHUC HEPABCHCTB HaA YHCIIOBOM HpHMOﬁ, 3aI1MChbIBaTb
PEIICHUE C IIOMOIIBIO CUMBOJIOB

2.6

Pemate cucTeMBl JIMHEHHBIX HEPaBCHCTB, CHCTCMbl HCEPABCHCTB,
BKIIIOYAONIUEC KBAaApPaTHOC HCEPaBCHCTBO, I/I306pa)KaTB peICcHuC
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpHMOﬁ, 3allMCbIBATh PCIICHUC C
IIOMOIIIBbXO CHUMBOJIOB

2.7

Hcnonn3oBarh HCPABCHCTBA IIPpU PCHICHUHN PA3JIMYHBIX 3a{a4

DOyHKIMU

3.1

Pacno3naBats byHKIUN M3y4YEHHBIX BUJIOB. IToka3wIBaTh
CXEMaTHUYECKH PACIIOI0KEHHE Ha KOOPIUHATHOM IITOCKOCTH IpadUKOB
¢dbyaknuii Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUIMOCTH OT
3HaueHUH K0d(PPHUIIMEHTOB, ONMMCHIBATh CBOMCTBA PYHKIIUN

3.2

[Toka3piBaTh CXEMAaTUYECKH pAclOJIO)KEHHE Ha  KOOPAMHATHOU
IUIOCKOCTH TpadukoB GYHKIMM Buaa y = VX, y = |X| U onMchIBaTh
CBOMCTBA (QYHKIIHIA

33

Crpouth M wu300paxaTb CXEMaTHYeCKH TIpaduKu KBaJPaTHUHBIX
(GyHKLMH, ONUCHIBATH CBOMCTBA KBAJIpaTHUHBIX (YHKIMH IO MX




rpadukam

Pacnio3naBare KBaJpaTW4Hyl0 (QYHKIHIO 1O (GOpMyle, MNPHUBOIUTH

34 MpUMEphl KBAJPAaTHUHBIX (DYHKIMA M3 peasbHOW KHU3HH, (DU3HKH,
r€OMETPUH
4 ApudmeTrueckasi 1 reoMeTpudecKas Mporpeccuu
41 Pacnio3naBate apuMETHYECKYIO ¥ TEOMETPUIECKYIO IIPOTPECCHH TPH
' pa3HBIX CrIoco0ax 3aJaHus
BEINONHATE BBIYMCICHUS C HUCMOJB30BaHUEM (GOPMYNI 7-TO YieHa
4.2 apu(METHIECKON U T€OMETPUYECKON MPOTPECCHid, CYMMBI HEPBBIX N
YICHOB
43 N300paxkaTh 4eHbl NOCIEI0BATEIBHOCTH TOUKAaMH Ha KOOPJIMHATHOMN
MJIOCKOCTH
Pematp 3amaun, cBSi3aHHBIE C YMCIOBBIMU IOCIIEIOBATENILHOCTSIMH, B
4.4 TOM 4YHCI€ 3aJadyd U3 pPEaJbHOW JKU3HM (C MCHOJb30BAaHUEM

KaJIbKYJIATOPA, HU(POBBIX TEXHOJIOTUI)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kox IIpoBepsieMblii 3JIeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIE, MEPEX0]] OT OAHOW (OPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsTHE panMOHANBPHOTO 4YHCIA, 3allUCh, CPAaBHEHUE,
yHOPSA0OYMBAHUE PALIMOHAIIBHBIX YHCE
10 Apudmernueckue AeHCTBUS C pallMOHAJIBHBIMU YUCIIaMU. Penienue 3anay us3
) peaIbHOM MPAKTUKHU HA YacTH, Ha IpoOu
13 CreneHp C HaTypaJlbHbIM IIOKa3aTeJeM: OIpeleleHrne, mpeoOpa3oBaHue
BBIPAKEHUI Ha OCHOBE OMNPEJIENICHUS, 3aIIUCh OOJIBIIUX YUCEN
14 [IpouieHThI, 3anuch MPOLEHTOB B BHJAE ApOoOM U ApoOU B BHUJE MPOIIEHTOB.
' Tpu OCHOBHBIE 33/1a4M HA POLEHTHI, PEIICHHUE 3a7a49 U3 PEAIbHON IPAKTUKH
15 [IpumeHenre TpPU3HAKOB JEIMMOCTH, pa3joKeHHe Ha  MHOXHUTEIU
HaTypaJIbHBIX YHCEll
16 PeanpHble  3aBUCHMMOCTHM, B TOM 4Hcle TMpsMas W oOparHas
MIPONOPLIMOHAIIBHOCTH
2 Anrebpandeckue BbIpaKeHHs
71 [TepemenHbIe, YUCIOBOE 3HAYEHUE BBIPAKECHUS C NEpeMEHHOU. JlomycTuMble
3HA4YEHMS IEPEMEHHBIX
29 [IpencraBieHre 3aBUCUMOCTH MEXAYy BeIMYMHAMU B BUIE (DOPMYIBI.
Boruncnenus no hopmynam
73 [IpeoOpa3oBanrie  OyKBEHHBIX  BBIPAXKEHHH,  TOXKIECTBEHHO  paBHbIE
BBIPAXKEHUS
2.4 CBOIICTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
25 Opnnounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. CiiokeHHe, BBIYUTAHHE,
YMHO>KEHUE MHOTOYJIEHOB
26 @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWIEHOB HA MHOKUTEIN
3 YpaBHeHUs
31 VYpaBHEHUE, KOpPEHb YPaBHEHHs, IpaBuIa npeoOpazoBaHus ypaBHEHUS,
PaBHOCUJILHOCTb YPAaBHEHUN
39 JIuneliHoe ypaBHEHHE C S)I[HOf/i nepeMeliHoﬁ, YUCIIO KOPHEH JMHEHUHOTO
YpaBHEHUS1, PEIICHUE JINHEUHBIX YPaBHEHUU
33 CocraBiieHue ypaBHevHHﬁ 10 YCJIOBHIO 3a7aud. PelieHne TeKCTOBBIX 3a/1ay ¢
MTOMOIIBIO YPaBHEHUN
34 JIuHeliHOE ypaBHEHUE C JIBYMS IEPEMEHHBIMU U €ro Ipaduk
Cucrema 1ByX JNHMHEWHBIX ypaBHEHUH C JByMs IepeMEHHbIMU. Pemenue
3.5 CHCTEM ypaBHEHUH cHOCOOOM MOJCTaHOBKHU. IIpumepsl pemeHus: TeKCTOBBIX
3a/1a4 € MOMOIIBIO CUCTEM YPAaBHEHUN
4 Koopaunats! u rpadpuku. PyHKIUU
4.1 KoopauHaTa TOUKM Ha MpsIMOM
49 UucnoBele NPOMEXYTKU. PaccTosiHue MEX Ty AByMsI TOUKaMU KOOPAWHATHOU

IpsIMOM




[IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opAMHaTa

4.3 TOYKU Ha KOOPJAMHATHOM IUIOCKOCTH
44 [Ipumepsnt Fpil(bHKOB, 3agaHHbIX (popmynamu. UteHue rpaduKoB peanbHBIX
3aBUCUMOCTEN
4.5 [Monsitue ynknun. ['paduk ¢pynkmnun. CBoiicTBa GyHKINUN
4.6 Jluneiinas gynkuns, e€ rpaduk. ['padux pyaxkumn y = [X|
47 Fpaqmqeci(oe pELIEHUE JIMHEWHBIX YPAaBHEHUW M CHUCTEM JIMHEHHBIX
ypaBHEHUM
8 KIIACC
Kox IIpoBepsieMblii 3JIeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
11 KBanpatusiit kopenb u3 uymcna. [lonsthe 00 wuppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHAJIBHBIX YHCE
CpoiicTBa apu(MeTHUECKHUX KBAJpPaTHBIX KOpPHEM M HMX NpPHUMEHEHHE K
1.2 MpeoOpa30BaHUIO YUCIIOBHIX BBIPAKEHUN W BBHIYHCICHUSM. JleHCTBUTEIHHBIC
qucia
1.3 CreneHsb C 1enbIM Nnokasaresem 1 €€ cpoiictBa. CTaHIapTHas 3alKCch Yucia
2 AnreOpandeckue BbIpaXKEHUS
2.1 KBanpaTHbiii TpEXWIEH, pa3JI0KEHUE KBAIPATHOTO TPEXWICHA HA MHOKUTEIU
2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO airedpandecKkoit 1poou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOKECHHE, JICTICHUE allreOpandecKux Apooeit
2.4 PanrionanbHbpIE BRIpOKECHUS U UX TIPE0Opa3oBaHne
3 YpaBHEHUsI 1 HEPABEHCTBA
31 KBampatnoe ypaBHeHue, QopMmyna KOpHEH KBaJpaTHOTO YpaBHEHHS.
Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEHHBIM M KBaJAPATHBIM
3.3 [IpocTeitmme npoOHO-paIMOHATIEHBIE YPABHEHUS
I'padmyeckas unTepnpeTanus ypaBHEHHI C ABYMSI IEPEMEHHBIMU U CHUCTEM
3.4 JUHENHBIX YpaBHEHUU ¢ ByMs nepeMeHHbIMU. [IpuMepsl perienus cucrem
HEJIMHEWHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
3.5 Pemienme TeKCTOBBIX 3a7a4 anredpandeckum crnocooom
3.6 UucaoBbie HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO € 0J1HOM NTepeMEHHOM
3.8 PaBHOCWIIBHOCTb HEPABEHCTB
3.9 JIuHelHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOU
3.10 CucreMbl IMHEIHBIX HEPABEHCTB C OJHON IEPEMEHHOU
4 OyHKIUU
41 Ilonstue ¢yHkuuun. OO6GIacTb ONpENENeHUs M MHOXKECTBO 3HAYCHHH
¢ynkuuu. CrnocoOsl 3a71aHus QYHKIUI
4.2 I'padux Gpynkimu. Yrenue cBoicTB GyHKIMU N0 e€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIUH, OTPaKAIOUINX peaIbHbIE MTPOIIECCHI




OyYHKIMK, OMNUCHIBAIOMIME NPSIMYIH0O M OOpaTHYHO MPOTOPIHOHATHHBIE

4.4
3aBHCHUMOCTH, UX I'pauKu
4.5 OyHKIUU y =x7 y = X3
4.6 QOyakimn y = [x, y = |x|
4.7 ['paduueckoe penieHre ypaBHEHUH M CUCTEM YpaBHEHUN
9 KITIACC
Kox ITpoBepsieMblii 3JIEMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
11 ParionanbHble  4ncnia, MppalUoOHAIbHBIE YMCIA, KOHEYHbIE M OECKOHEYHBIE
) JeCITUYHbIE JPOOH
MHO0k€ecTBO AEWCTBUTEIbHBIX YUCEI, IEHCTBUTENIbHbIE YHCIIa KaK OECKOHEUHbIE
10 JecsITUUHbIe Apoou. B3anMHO 0/1HO3HaYHOE COOTBETCTBHE MEX]Iy MHOKECTBOM
JENCTBUTEIBHBIX YACET U KOOPAWHATHOM NpsiMoil. CpaBHEHME 1EHCTBUTEIBHBIX
quce
1.3 ApubdmMeTnueckne NeUCTBUS C JCHCTBUTEIHLHBIMH YHCIAMHU
W3mepenus, npubmmwkenns, oleHKU. Pa3mMepsl 00BEKTOB OKPYKAIOIIEr0 MHUPA,
1.4 JUINTEIBHOCTh TPOIIECCOB B OKpykarwomeM wmupe. [IpubmmkéHHoe 3HaueHUE
' BEJIMYMHBI, TOYHOCTh Mpuobmmxenus. Okpyrienue yucen. [Ipukuaka u oneHka
pe3ybTaTOB BBIYMCICHUN
2 YpaBHEHUS U1 HEPABEHCTBA
2.1 YpaBHEHUs C OJTHOM MEPEMEHHOM
2.2 JIuneitHoe ypaBHeHue. Penenue ypaBHEHUM, CBOIAIIUXCS K JIMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. PellieHre ypaBHEHUM, CBOSIIMXCS K KBAIPATHBIM
24 BI/IKBt.aI[pa;FHOG YPaBHEHHE. [Ipumepsl pelieHUs: ypaBHEHUM TpeTbed W
YETBEPTOM CTENEHEN Pa3IoKEHUEM HA MHOKHUTENN
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUH
2.6 Cucrembl ypaBHCHUI
2.7 VYpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €r0 Tpadux
2.8 Peuienue cucrem IByX JTUHEHHBIX YPaBHEHUM C IByMs IEPEMEHHBIMU
9 PemeHVI/Ie CUCTEM JBYX YpaBHEHHUH, OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe —
BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpeTalls CUCTEMBI YPAaBHEHHH C IBYMsI IEPEMEHHBIMU
2.11 Pemienne TeKCTOBBIX 3aj1au aNreOpandeckuM crnocodbom
2.12 HucnoBble HEpaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne TMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Pelrenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHON
2.15 KBanpaTHble HEpaBeHCTBA
716 I'paduueckass mHTEepnpeTanys HEPAaBEHCTB U CUCTEM HEPABEHCTB C JIByMs
NIEPEMEHHBIMU
3 DyHKIMH
3.1 KBagpatnunas ¢ysnkums, e€ rpaduk u cpoicrBa. [lapabGosia, KOOpIMHATHI




BEPIIMHBI TapaboJibl, 0Cb CHMMETPUU apaldoJIb

3.2 I'paduxu QyHxmii y=kx, y=kx+b 1 uX cCBOWCTBa
3.3 I'paduxu QyHkmii y=k/x, y = x° 1 ux cBoicTBa
34 I'paduxyu QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBble OCIEA0BATENbHOCTH
41 Omnpenenenne u cocoObl 33JaHUsl YUCIOBBIX IOCIIEAOBATEILHOCTEH. 3aqanne
' MIOCJICZIOBATEIILHOCTH PEKYpPPEHTHOM (hopmyItoit u popmysoii n-ro wieHa
49 Apudpmernueckas mporpeccus. Dopmynasl n-ro  wieHa apuPMETHUYECKOH
IPOrPECCUU, CYMMBI [IEPBBIX /I WIEHOB
43 l'eomerpuueckas mnporpeccus. @PopMynbl n-ro ujieHa TIe€OMETPUUYECKON
MIPOrPECCUHU, CYMMBI NIEPBBIX 7 YIEHOB
44 N300paxkenne uneHOB apuU(pMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
) TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIMAIBHBIA POCT
4.5 CnosxHble MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIEMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'0
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOYKECTBO,
onepaluy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAMM:
rpad, cBs3HBIA Tpad, IEpeBO, IHUKI, MPUMEHATh UX HPU PEUICHUU
3aJa4; YMEHHE HCI0JIb30BaTh IpapUuecKoe NMPeICTABICHIE MHOXKECTB
JUIsL OTIMCAHUsl PEAIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUU 3a]1a4
U3 JIPYTUX Y4eOHBIX IPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: ONPEAEIICHNE, aKCHOMa, TEOpeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUs, NPHUBOJWUTH NPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH
BBICKa3bIBAHNS M OTPUIIAHUS BBICKA3bIBAaHUI

YMeHne ornepupoBaTh TMOHSITHSAMHU: HaTypadbHOE YHCIIO, TPOCTOE H
COCTaBHOE YHCJIO, JIETUMOCTh HATYPAJIbHBIX YHCEN, MPU3HAKU
JETMMOCTH, IIeJI0€ YHUCJIO0, MOAYJIh YHCIA, OOBIKHOBEHHAs apoOb M
JecsiTUYHasl IpoOb, CTAHAAPTHBIM BHJI YMCIA, PAIMOHAIBHOE YHUCIIO,
HppalMOHAIbHOE YHWCJIO, apu(PMeTHdyecKuil KBaJpaTHBIM KOpEHb;
YMEHHE BBINOJHATH JACHCTBUS C  4YUCIaMH, CpaBHUBAThb U
YHOOPSA0YMBATH YHUCJA, MPEACTABIATh YHCIAa HAa KOOPAWMHATHOM
NpSAMOM, OKPYIJISATh YHUCIA; YMEHHE JeJlaTh NPUKUIKY U OLIEHKY
pe3yJbTaTa BIYUCICHUN

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelleM,
apudmeTryecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, ajlredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHU
OoJbIlle EQUHUIIBI; YMEHHE BBINOJHATH pacy€érbl 1Mo Qopmynam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUN U
BBIPXKEHUI C KOPHSIMH, PA3JI0KEHHE MHOTOYJICHA Ha MHOXHUTENH, B
TOM 4YHUCJIE C HCIOJIb30BaHHEM (GOpMYJ pPa3HOCTU KBaJpaTOB H
KBaJlpaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh HOHATHAMU: YUCIOBOE PAaBEHCTBO, YPAaBHEHHUE C
OJIHOW TEepEeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
IEpEMEHHOH; YMEHMEe pellaTh JUHEHHble U KBaJpaTHbIE YpPaBHEHUS,
JIpOOHO-pallMOHANIbHBIE YPAaBHEHUS C OJHOM IEepPeMEHHOW, CUCTEMBI
JIBYX JMHEHHBIX YpaBHEHUH, JMHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE M  JIpOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHO, B TOM YMCIIE IIPU PELICHUH 3a]a4 U3 JAPYruX NPeIMETOB
M TIPaKTUYECKMX 3a/Jad; YMEHHME MCIOJb30BaTh KOOPAWHATHYIO
OpsSMYyI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh Uil M300pa)KeHHs pelIeHui
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHIMU: GYHKIUS, rpaduk GyHKINUU, HYIU

¢byHKIHY, IIPOMEXYTKHU 3HAKOTIOCTOSIHCTBA, IIPOMEKYTKU
BO3pacTaHus, yObIBaHUS, HaWOOJbIIEE M HAaUMEHbIIEe 3HAYCHUs
¢byHKIMY; yYMEHUE OTIepUpOBaTh HOHATHSIMHU: npsmMas

MPONOPIHOHAIBHOCTh, JIMHEHHAs (YHKIMS, KBaJpaTu4Has (hyHKLuS,




oOpaTHasi TPOMOPLUOHATIBHOCTh, TMapaboiia, Trumepoosna; yMmeHue
CTpouTh Tpaduku PyHKIUH, UCTIOIHL30BATh TPa(UKH ISl OTIPEACTICHIS
CBOMCTB IMPOIIECCOB M 3aBUCHMOCTEM, ISl PELICHUS 3a/1ad U3 JAPYTUX
y4eOHBIX TMPEIMETOB W PEAIbHOW JKU3HM;, YMEHHE BBIPAXaTh
(dhopMyTaMu 3aBUCUMOCTH MEX/Ty BETHUYMHAMU

Ymenue OIIepUpPOBATH HOHSTUAMU: HOCJIEI0BATENbHOCTD,
apupmeTnyeckass M TeOMETpHUYecKas  IPOTPEeCcCHH;  YMEHHUE
UCIIOJIb30BaTh CBOMCTBA TOCIEAOBATEILHOCTEH, (POPMYIIBI CyMMBI H
oOmiero 4ieHa MpU pelIeHUuM 3a/1ad, B TOM 4HCIe 3a1ad U3 JIPYTux
y4€OHBIX PEAMETOB U PEAJILHOM KU3HU

YMeHue pemath 3aaud pa3HbIX TUIOB (B TOM 4YMCII€ HA MPOLIEHTHI,
JOJM M YacTH, JBUXKEHHE, padoTy, LEHy TOBapOB M CTOMMOCThb
MOKYTIOK U yCIIYT, HAJIOTH, 3aJjaui U3 00JacTH yIpaBiIeHUs JINYHBIMU U
ceMEeHbIMU  (MHAHCAMM); YMEHHME  COCTaBJIATH  BBIPAKEHUS,
YpaBHEHUs, HEPaBEHCTBA W CHCTEMBbl 110 YCJIOBHMIO 3a/1a4H,
HCCIIEIOBATh MOJIyYEHHOE PELIEHUE U OLIEHMBAThH MPaBIONOA00HOCTh
MTOJTy4EHHBIX PE3YJIbTATOB

YMeHue onepupoBarh MOHATUAMU: GUTYpa, TOUKA, OTPE30K, MpsMas,
Jyd, JJOMaHasi, yroJI, MHOTOYTOJIbHUK, TPEYroJIbHUK, PaBHOOCIPEHHBII
W PaBHOCTOPOHHUHN TPEYTrOJbHUKH, IPSIMOYIOJbHBIM TPEYrOJbHUK,
MeJraHa, OMCCEeKTpHCca U BBICOTA TPEYroJIbHHMKA, YETHIPEXYTOJbHUK,
napajuiesiorpaMmMm, poMO, TPSMOYTOJIBHHK, KBaJpar, Tpamerus;
OKPYXXHOCTB, KPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢durypamu; yMeHHe pemarb 3a/aud, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKIACHUE T'€OMETPUYECKUX BEIUYMH C NMPUMEHECHHEM
W3Y4YEHHBIX CBOUCTB GUTYD U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; TMapauIeIbHOCTh U MEPHEHAUKYISPHOCTh MPSAMBIX,
yrol MEXIy MpsSMbIMU, MEPIeHIUKYIAp, HAKIOHHAs, MPOEKLHUs,
nopobue ¢uryp, noJo0HbIE TPEYroJIbHUKH, CHMMETPHUS OTHOCHUTEIHHO
TOYKM U TPSIMOM; YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPUIO U
nopobue Guryp, napasiesbHOCTh U MEePIEHAUKYISIPHOCTh MPSMBIX B
OKPY>KaIoIlleM MUpPE

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIOJ
(BenMuuHA yrila, CUHYC W KOCHHYC yIJla TPEeYroJibHUKa), IJIOLIAb;
YMEHHE OLIEHUBATh Pa3MeEpbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM
MUpE; YMEHHE MPUMEHATh GOpPMyabl TMEepUMETpa U  IUIOIIATN
MHOTOYTOJIbHUKOB, [UIMHBI OKPY>KHOCTH W IUIOIIAJAM Kpyra, oObema
OPSIMOYTOJIBHOTO TapaJuleNienuieia; YMEHUE MNPUMEHSITh MNPU3HAKU
paBEHCTBA TPEYTOJHHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHHKA,
teopemy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHHS  JIJIs
BBIYMCIICHUS IJIUH, PACCTOSHUM, MJIOIANeH

12

YMmenue I/I306pa)ICaTB IIJIOCKHE q)HprBI n wux KOM6I/IH3HI/II/I,
IMPOCTPAHCTBCHHLIC (I)I/Il“ypbl OT PYKH, C IIOMOILIbBIO I-Ie]:)Té)KHIpIX
HHCTPYMCHTOB W 3JICKTPOHHBIX CpCACTB II0 TEKCTOBOMY WA
CUMBOJIbHOMY OIMMCAHUTO

13

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




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

14

YMeHue OomepupoBaTh IOHATUSAMHU: CTOJOHMKOBBIE U KPYTOBBIE
IMarpaMMBbl,  TaONWIBL, cpenHee  apudmMeTHueckoe, MenuaHa,
HanOoJblIee W HaWMEHbIIEE 3HAYECHUS, pa3Max 4HCIOBOro Habopa;
YMEHUE  U3BIEKaTh, HMHTEPIPETUPOBATH M  MpeoOpa3oBHIBATH
UHPOpPMALIMIO, TPEICTABICHHYI0 B TaONMIIAX W Ha JMarpammax,
OTPaKAIOUIYI0 CBOWCTBA M XapaKTEPUCTHKH PEATbHBIX MPOIECCOB U
SABIICHUI; yYMEHHE pACIO3HABaTh W3MCHYHMBBIC BEIWYMHBI B
OKpYKaIOIIEM MHpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIYYalHBIA ONBIT (CIIy4alHbII
SKCIEPUMEHT), JJIEMEHTapHOE COObITHE (RJIEMEHTapHbI HCXOJ)
CIIy4ailHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOJUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OIICHHBAaTh BEPOSTHOCTH pPeaTbHBIX
COOBITHI ¥ SIBJICHHI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITHII B OKpYXKalollleM MHpPE U B KHU3HU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIHUX YHCEN U €r0 POJIbI0 B MACCOBBIX SIBJICHMSIX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ MJIsl PEIICHHS
3a/1a4d, TPHUBOJUTH MPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC U JKU3HHU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMAaTHKH B
WCKYCCTBE, OIMCHIBaTh OTICIbHBIC BBIJAIOIIMECS  PE3YyJIbTaThI,
MOJyYeHHBIE B XOJE Pa3BUTHS MAaTEMAaTHKU KaK HAayKH, MPHUBOIUTH
MPUMEPBl MATEMAaTUUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM
U BCEMUPHOM UCTOPHUH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OI'D ITO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
12 OObIKHOBEHHbIE M JECATUYHbIE JpOOHM, MPOLEHTHl, OECKOHEUYHbIE
' TIEPHOIUICCKHIE IPOOH
13 Panmonaneupie uncna. ApudMeTHUECKHE ONEpalUH C PalMOHATBHBIMHU
YUCIAMH
1.4 JHelictBurenbHbie uncna. ApuMeTHyeckue omnepaluu ¢ ACHCTBUTEILHBIMU
YUCIAMU
15 [Tpubmmxénnbie BBIMHMCIICHNA, TPABUJIA OKPYIICHUS, NMPHKHAKA M OLEHKa
pe3yibTaTa BEIYMCICHUN
2 Anrebpandeckue BbIpaKeHHs
2.1 bykBeHHbIE BbIpaKeHUS (BbIpaKEHHS C TEPEMEHHBIMH )
29 Crenenp ¢ uenbiM nokazateneM. CTeneHb C pallMOHAIBHBIM TOKa3aTesleM.
CBolicTBa CTEIIEHU
2.3 MHOro41eHbI
2.4 Anrebpandeckas 1po0b
)5 ApudMeTnuecknii  KOpeHb  HATypallbHOW  cTemeHu.  JleWcTBuUsS  C
apupMeTHYECKUMU KOPHSIMH HaTypaJIbHOM CTENEeHU
3 YpaBHEHUs] U1 HEPABEHCTBA
31 Hensie I/IU,I[pO6HO—paHI/IOHaJ'IBHHe ypaBHeHUsA. CHCTEMBI M COBOKYMHOCTH
yYpaBHEHUH
39 Hensle n apoOHO-panmoHaibHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Perrenye TeKcTOBBIX 3ama4
4 YuciioBble OCIEI0BATEIBHOCTH
4.1 IlocnemoBaTeaLHOCTH, CIIOCOOBI 3aJaHUs MOCIEA0BATEILHOCTEN
49 Apudmernueckas u reomeTpudeckas mnporpeccun. Dopmyna CIOXKHBIX
MPOIIEHTOB
5 OyHKIUU
Oynkuus, crnocoObl 3amanus ¢(ynkuuu. Ipadux dyHkmuun. OOmacTb
OTpeeNieHuss W MHOXeCTBO 3HaueHuid ¢GyHkimuu. Hynmu ¢yHkum.
5.1 [IpoMexyTku 3HAKOMOCTOAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIUU.
MakcuMymbl u MUHUMYMBI (yHKIuU. HauOonblliee W HauMeHbIIee
3HaueHue (GYHKIIMU Ha TPOMEKYTKE
6 KoopannaTs! Ha psIMOI U INIOCKOCTH
6.1 KoopaunaTHas npsimas
6.2 JlexapToBBI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBOICTBa
7.2 TpeyroybHUK




7.3 MHOTroyroJapHUKU
7.4 OKpyXHOCTb U KpyT
7.5 W3mepenue reoMeTpu4ecKiX BEIUUHH
7.6 BekTops! Ha MJI0CKOCTH
8 BeposTHOCT U cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 ['padbr

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka. Anre0Opa: 7, 8-i kiacc: 0a30BbIif ypoBeHb: yueOHHK, 7,8 kiacc/ Makapeiues FO.H.,
Mungrox H.I'., HemkoB K.W. u npyrue; mox pen. Tenskosckoro C.A., AKIIMOHEpHOE 00IIECTBO
«M3narenbctBo «IIpocBerienue

- Anrebpa. 9 kiacce, y4eOHHK ajisi oOmieo0pa3oBarenbHbiX opranm3anuii:/ F0.M. Komsarun, M.B.

TkauéBa, H.E. ®énopora, M.U. Illabyaun. — M.: [Ipocsemenne, 2019.

METOJINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

— - Anrebpa,7, 8 xmacc, mumaktudeckue Matepuaisl, M.B. Tkauega.

— HWuTepner pecypest: pemry EI'D, POIII, noarotoska k OI'D o maTteMartuke.

— CamocTosTenbHbIE U KOHTPOJIbHBIE paboThl 1o anredpe 9xmacc. / Epmiosa A.IL.,
INomo6opoapko B.B. / 2005;

— JlupakTudeckue Marepuaisl 1o anredope it 9 xiracca / FO.H. Makaperues, H.I'.
Munatok, JI.M.KopoTtkosa,M: Ilpocsemienne,2003:

Texnnyeckue cpeacTBa 00y4eHUsl:
—— KOMIIBIOTED;
——  MYyJIbTHMEIHA IIPOSKTOP;
——  DJKpaH;
—— HWHTEepaKTHBHAs JIOCKA.
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