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NOACHUTEJIBHASA 3AIINCKA

AnreOpa sIBISIETCS. ONHUM U3 ONOPHBIX KypPCOB OCHOBHOTO 0OIIEr0 00pa3oBaHUs: OHA
obecrieunBaer U3ydeHue APYrux AUCHUILINH, KaK €CTeCTBEHHO-HAYYHOT0, TaK U TyMaHUTAPHOTO [TUKIIOB,
e€ ocBocHHME HEOOXOAMMO IJisi MPOJODKEHHS o0pa3oBaHMs W B TOBCEAHEBHOW XHW3HH. PasButhe y
00y4aroIMXCs HAyYHBIX MPEICTABICHUN O MPOUCXOKICHUHM U CYITHOCTH aJireOpanyecKux aOCTpaKIuii,
crocobe OTpakeHUs] MaTeMaTH4YeCKOW HayKOW SBICHHH M TIPOILECCOB B HPUPOIE M OOIIECTBE, POIH
MaTEeMaTHYECKOr0 MOJCIMPOBAHUS B HAyYHOM IMO3HAHUHU U B MPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO
HAaYy4YHOI'0O MHPOBO33PCHUA M KA4YCCTB MBINUICHUA, HeO6XOI[I/IMI)IX IJid ajarnTtalui B COBPEMCHHOM
nudpoBoMm obrmiectBe. M3ydueHue anreOpbl oOecrieurBacT pa3BUTHE YMEHMS HaOJI0aTh, CPaBHUBATH,
HaXOoOUTbL 3aKOHOMCPHOCTH, Tpe6yeT KPUTUYHOCTHU MBINLJICHHUA, CHOCO6HOCTI/I APryMCHTHUPOBAHHO
00OCHOBBIBATh CBOM JICHCTBUSI W BBIBOABIL, (popMynHupoBaTh yTBepkieHus. OcBoeHHe Kypca anreOpbl
obecrieunBaer pa3BUTHE JIOTUYECKOrO MBIIIICHUS OOYYalOIIUXCSl: OHU HCIIONB3YIOT ACAYKTUBHBIE H
WHAYKTHBHBIE PacCyXJeHus, 0000IIeHNe U KOHKPETU3aINIo, adcTparupoBanue u ananoruto. O0ydeHne
anreOpe MmpejrnonaraeT 3HAYUTENbHbI 00bEM CaMOCTOSTENBHON JEITENFHOCTH 00yYarOIMXCs, TOITOMY
CaMOCTOSTEILHOE PEICHHUE 3a]1a4 SBJISACTCS pealn3annell JesTebHOCTHOTO IPUHIUIA 00yYeHUsI.

B crpykrype mporpaMmbl y4eOHOro Kypca «Auredpa» Ijisi OCHOBHOIO OOIIEro oOpa3oBaHUSs
OCHOBHOE MECTO 3aHUMAIOT COJIepPKATENbHO-METOqUeCKHe JIMHUKM: «Uucna W BBIYMCICHHUS,
«Anrebpandeckue BBIpOKEHHS», «YpaBHEHUS W HepaBeHCTBa», «DyHkuuuy. Kaxmas w3 3THX
COZIEP)KATEIbHO-METOANYECKUX JIMHUM pa3BUBAETCS HAa MPOTSDKEHUH TpEX JIET M3y4deHHs Kypca,
B3aMMOJICHCTBYSI C OPYTUMH €ro JHHHSIMA. B Xome wu3ydeHus y4eOHOro Kypca OOydarommmcs
MPUXOJUTCH JIOTUUCCKU pacCCyXaaTh, UCIIOJIb30BATh TeOpeTI/IKO'MHO)KeCTBeHHBH‘/'I s36IK. B ¢Bs3M ¢ 5THM B
nporpaMMmy y4eOHOro Kypca «Airedpa» BKIFOUEHBI HEKOTOpPhIE OCHOBBI JIOTHKH, TPEICTABICHHBIE BO
BCEX OCHOBHBIX paslefiax MaTeMaTHYecKOro oO0pa3oBaHUS W CIOCOOCTBYIOIIME — OBIAICHHUIO
00y4aloMMUMHCS OCHOB YHWBEPCAJHHOIO MaTeMaTH4ecKoro s3bika. CoaepKaTedbHOW U CTPYKTYPHOM
0COOCHHOCTHIO YUeOHOT0 Kypca «Anredpay SBISIETCS €r0 HHTETPUPOBAHHBIA XapaKTep.

Conmepxxanve nuHMHM «YWcCna M BBIYUCIEHUS» CIYXUT OCHOBOW ISl JAJbHEHIIEro H3y4eHHus
MaTeMaTHKH, CIOCOOCTBYET pAa3BHTHIO y OOYYArONIUXCS JIOTHYECKOTO MBIIIICHUS, (HOPMHUPOBAHUIO
YMEHHSI TIOJIb30BAThCS aJTOPUTMAMH, a TAaKXKe MPUOOPETEHUIO MPAKTHYECKHNX HABBIKOB, HEOOXOIUMBIX
JUTA TIOBCETHEBHOW >KM3HU. Pa3BuTHE MOHATHSA O YWCIIe HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUA
CBS3aHO C pAaIMOHANGHBIMA ¥ HWPPANHOHAIBHBIMHA YHCIaMH, (OPMUPOBAHHEM IIPEACTABICHUN O
NEHCTBUTEIILHOM 4YHCIIE. 3aBeplIeHNne OCBOCHHS UYWCIIOBOW JHHHHM OTHECEHO K CpemHeMy oOmemMy
00pa3oBaHUIO.

Conepxanve nByX anreOpanmdecKuX JTUHUA — «AnreOpanvecKkrue BBIpRXKEHUS» U «YPaBHEHUS U
HEpaBEHCTBA» CHOCOOCTBYeT (OPMHUPOBAHWIO Yy OOYy4AaIOMMXCS MaTeMaTHYecKoro —ammapara,
HEOOXOAMMOTO ISl PEIIeHns 3a/1ad MaTeMaTHKH, CMEXHBIX MPEAMETOB M MPAKTUKO-OPHEHTHPOBAHHBIX
3amad. Ha ypoBHe ocHOBHOro oOmiero oOpa3oBaHWsi y4eOHBI MaTepual TPYIIHAPYETCS BOKPYT
paInoHaIBHEIX BhIpakeHUH. Anredpa JeMOHCTPHPYET 3HaUSCHHE MaTEeMaTHKY KaK S3bIKa JUIS TIOCTPOEHUS
MaTeMaTHYeCKNX MOJICNeH, OMMCaHUs IPOLECCOB W SBJICHWU peanbHOro Mupa. B 3amaum oOydeHHS
anrebpe BXOIAT TaKKe MAallbHEHIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHUS, HEOOXOQUMOro, B
YaCTHOCTH, JIJISl OCBOEHHS Kypca MH(POPMATHKH, W OBIAJCHHWE HABBHIKAMH JIEMYKTUBHBIX PACCYXKICHUH.
[IpeoOpazoBanue CHUMBONBHBIX (OPM CIIOCOOCTBYET pPa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxxanve (pyHKIIMOHATHHO-TpAUUECKOW JIMHUU HAIeJIeHO Ha IOJydeHHE OOy4arolIMMUCS
3HAaHUA O (YHKIUSAX KaK BaKHEHIIEH MaTeMaTHYecKOW MONENH sl ONHWCAHUS W HCCIENOBAHUS
Pa3HOOOpa3HBIX IMPOILECCOB WM SBJICHWH B Npupoae W odOmiecTBe. M3yueHue marepuana criocoOCTBYeT
pa3BUTHIO Y OOydYalONMXCS YMEHHS WCIONb30BaTh PA3IHYHBIE BEIPA3UTENBHBIE CPEACTBA S3bIKa
MaTeMaTHKH — CJOBECHbIE, CHMBOJHMYECKHE, Trpaduueckue, BHOCUT BKIaa B (QopMUpOBaHUE
MPEACTaBICHUH O PO MaTEMAaTUKU B pa3BUTHU LIMBUIM3ALUHU U KyJIbTYPHI.



CormacHo yueOHOMYy miaHy B 7-9 kiaccax usydaercss yueOHBIH Kypc «Anredpa», KOTOPBIH
BKJTIOYAET CJIEAYIOIINE OCHOBHBIC Pa3lenbl colepkaHus: «Uucna W BBIUMCICHHS», «Anredpanyueckue
BBIPQXXCHHS», «Y paBHEHHSI M HEPaBEHCTBa», «DYHKIIHUNY.

Ha uzyuenune yueOHoOro kypca «Anredpa» orsomurcs 306 yacos: B 7 xnmacce — 102 waca (3 yaca B
Hemento), B 8 kimacce — 102 vaca (3 gaca B Hemenio), B 9 kimacce — 136 wacos (4 vaca B HeaemIo).

B coorBercTBHHM ¢ TpedoBanusmu ®I'OC 2021, yuursiBas [IpaBociiaBHbIi
KOMIIOHEHT B o0pa3zoBanuu Padouasi nporpamma

OCHOBBIBACTCA TaK XK€ Ha:

e [Ipuxa3 Munucrepcrsa [Ipocsenienus Poccuiickon @enepanuu ot
18.05.2023 Ne 370 «O6 yTBepxkaeHuu (eaepanibHON 00pa3zoBaTeIbHON
IpPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs»;

e CrangapT MpaBOCIABHOIO KOMIIOHEHTAa HayaJlbHOI'O OOIIEro, OCHOBHOTO
obmiero, cpeaHero (mosiHOro) oO0mEro oOpa3oBaHUS JUISI  YYCOHBIX
3aBeneHuit Poccuiickoit denepanuu, yrBepxaeH perieHrueM CBSIIIEHHOTO
Cunopa Pycckoii IIpaBocinasuoi IepkBu «27» utonst 2011 r. XKypnan Ne 76
(B pemakmuu ot 28.04. 2015 (yrBepxknaena npukazoM IIpencenarens
CHuHOJANBHOTO OT/ENIa PEIUTHO3HOT0 00pa30BaHus U KaTexusaluu Pycckoit
IIpaBocnaBHoi LlepkBu ot 28.04.2015)

e OcHoBHYW0O o0OpazoBatenpHyto mnporpammy HOO, OOO u COO UHOY
«IIpaBocnaBHas rumHaszus r. KoBposay

e PabGouyio mporpammy BocmuTanus YOV «IIpaBocnaBHasi TMMHa3us T.
Kospoa»

o VuebOnsiii man YOV «lIpaBocnaBnast rumuasus r.KoBpoBay»

[Ipu otOope comepxaHusi ydeOHOTO mpeaMera yuumThiBaeTca CTaHmapt
MIPaBOCIABHOIO KOMIIOHEHTA HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHETo
(momuoro) oOmiero oOpa3oBaHus IS y4eOHBIX 3aBeAeHUU Poccuiickoit
denepanuu
o Coaepxanue o0pa3oBaHus JTIOJIKHO o0OecreurBaTh:
- MHTErpalyio JUYHOCTH B HAIMOHAIBHYIO W MHPOBYIO KYJIBTYDY;
- popMHpOBaHKE TYXOBHO-HPABCTBEHHON JTUIHOCTH;
e Coaepxanue o0Opa3oBaHUs JOJKHO COICHCTBOBATD:
- B3aMMOIIOHMMAHHUIO W COTPYAHUYECTBY MEXAYy JIIOJbMH, HapoJIaMHu
HE3aBUCUMO OT pPAacCOBOW, HAIMOHAJIBHOW, 3THUYECKOW, PEIUTHO3HOW H
COIIMAJIBHOM MIPUHA/IJIC)KHOCTH,



- YYUTHIBATD pasHoobOpasue MHUPOBO33PEHUYECKUX MOJIXOJIOB,
- CO0COOCTBOBATh peanu3aluy IMpaBa 00ydaroNIUXcsi Ha CBOOOHBIN BBHIOOD
MHEHUI U yOexAeHUI.

B coorBercTtBUM c0 CTaHaapToM MNPaBOCJABHOI0 KOMIIOHEHTA B paMKax
MPOTpaMMBbl CTaBATCS 1eJIU CPOPMHUPOBATH:

1) yKOpEHEHHOCTh B TPABOCIABHOM TpaauIluk, Bepe H JoOBH K bory wu
OJIMDKHUM KaK BBICHITUX IIEHHOCTSIX YE€JIOBEUECKON KU3HMU;

2) yCTPEMJICHHOCTh  JUYHOCTH K  BBICHIEMY  HJ€aly  YeJOBEUYECKOTO
COBEpIIICHCTBA, BbIpaxkeHHOro B Jlnunoctu borouenoBeka — ['ocmona
Nucyca Xpucra («reocucy, «000xKEHUE» YeTIOBEeKa);

3) Hamu4KMe HPaBCTBEHHOI'O CaMOCO3HaHUs (IMOHATHS O JA00pe U 3j1€, IpaBie
JKM), YCBOGHHME TaKHUX KaueCTB, KaK JOOPOCOBECTHOCTH, CIIPaBEIJIUBOCTb,
BEPHOCTD, JIOJIT, YECTh, 0JIAr0KENATEIbHOCTD;

4) ocosnanue ce0s yagaom Pycckoii [IpaBocnaBhoii {epkBu;

5) HamuuMe MCTOPUYECKOW MaMATH KaK YyBCTBA CONMPHYACTHOCTH C POJIHBIM
HapogoM U OTeyecTBOM, OCO3HaHHME O0a30BBIX IIEHHOCTEH 00I1IecTBa:
CBSAIIEHHOTO Japa *KU3HU, YEJIOBEUECKON JIMYHOCTH, CEMbH, POTUHEI;

6) GiaroroBeitHOe OTHOIIEHKE K CBATHIHAM Pycckoii [IpaBocinaBnoii llepkBu;

7) HaJIMYKMe HABBIKOB TOOPOACTEIBHOM JKU3HHM (XPUCTHAHCKOTO 0OJaroyecTus),
pa3BUTHE TAaKUX KayecTB, KaK TOCIYIIaHWe, TepIeHue, TpyAoodue,
MUJIOCEpANe, UEIOMYyApUe U Jp.; XPaHEHHWE YECTH U TpakIaHCKOTO
JIOCTOMHCTBA;

8) OTBETCTBEHHOCTH U MPHUIICIKAHHUE B yucOe;

9) m1000Bb K OJMKHAM Yepe3 COLMAIBHOE CAYKCHHE U KEPTBEHHOCTD;

10) HAIMYME U TPAKTHYECKas peaju3alusi HaBBIKOB COBMECTHOTO
TBOPYECTBA U COPAOOTHUYECTBA;

11) pa3BUTHE  HABBIKOB  HENPHATHS 374,  Pa3JIM4CHUs  Ipexa
(Henocnymanusi, oOMIYMBOCTH, 3aBUCTH, JICHU U JIp.) U IMPOTUBOCTOSHUS
UCKYIIECHUSIM «BEKA CETO»;

12) HaJM4YME ACTETUYECKUX YYBCTB, YMEHHUS BUIETh KpacoTy boxbero
MUpa, KpacoTy U BHYTPEHHUN CMBICT ITpaBOCiIaBHOro borocimyxeHus;

13) HaJu4re OCpeKHOT0 OTHOIICHHUS K 3JI0POBBIO Kak Japy boxunemy;

14) HaM4Ire OEPEKHOTO OTHOIIEHUS K MPUPOJIC U BCEMY YKHBOMY.



COJAEPXKXAHUME OBYYEHUSA

7 KJIIACC

Yucna u BbIYHCICHUS

Jpobu OOBIKHOBEHHBIE M JIECATHUYHBIC, MEPEXOA OT ONHOW (OPMBI 3amuch Ipoleid K ApYrow.
ITonsiTue pallMOHAJIBHOI'O 4HucCJjia, 3alllCb, CpPaBHCHUC, YIOPAAOUYMBAHHUEC pPALOMUOHAJIBHBIX YHCECII.
Apudmerndyeckue ACHCTBUS C pallMOHAJBHBIMUA YHclaMH. PemieHue 3afad W3 peanbHOM MPAaKTUKUA Ha
4acTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM TOKa3aTelleM: OMpenelieHne, MpeoOpa3oBaHre BBHIPAKCHUH HA OCHOBE
OIIPENENICHHUs, 3aIiCh OONBIIMX 4Kcell. [IpOLEeHTHI, 3amKuch MPOIICHTOB B BUJE IPOOHM U IpOOU B BHUJC
IMPOLCHTOB. TpI/I OCHOBHBIC 3aJa4X Ha MMPOLUCHTHLI, PCHICHUEC 3a/1a4 U3 peaanoﬁ ITPaKTUKH.

HpI/IMeHeHI/Ie IIPU3HAKOB ACIIMMOCTH, Pa3JI0KCHUEC Ha MHOXKUTCIIN HATYypPaJIbHBIX YUCECIL.

Peanbunie 3aBUCUMOCTH, B TOM YUCJIC IIpsAMas U o6paTHa${ MIpOoNnoOpIrOHAIBHOCTH.

Aare0dpanyeckue BbIpaKeHUS

IlepemenHble, YHUCIOBOE 3HAYEHUE BBIpAKEHUS C IepeMeHHOM. JlomycTumble 3HAaYeHUS
MMEPEMECHHBIX. HpeI[CTaBJ'IeHI/Ie 3aBUCUMOCTH MECXKAY BCIMYMHAMH B BUAC (bOpM}/J'H)I. Breraucnenus mo
¢dopmynam. [IpeoOpa3oBaHue OYKBEHHBIX BBIPAKCHHH, TOXJICCTBEHHO PaBHBIC BBIPAKEHUS, MpaBUIIa
npeoOpa3oBaHus CyMM U IPOM3BENCHHI, IpaBUiIa PACKPBITHS CKOOOK M TIPUBEICHHUS IOJO0OHBIX
ClTaraeMpIX.

CBOJICTBa CTENEHN C HATYPAJIbHBIM IIOKA3aTeIEM.

OZIHOLIHCHBI n MHOrowieHsl. CTeneHpr MHOIOYIEHA. CHO)KCHI/IC, BBIYUTAHUEC, YMHOXCHUC
MHOroujieHoB. PopMyJibl COKpaIllEHHOIO YMHOXKEHHUS: KBaJpaT CyMMbl U KBajpaT pasHocTu. Popmyna
pa3HOCTH KBaJpaToB. Pa3nokeHre MHOTOWIEHOB HA MHOKHTENTH.

YpaBHeHHs M HEPaBEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHMs, IIpaBWIa MpeoOpa3oBaHUs YPaBHEHMSA, PABHOCUIBHOCTh
YpaBHEHUH.

JIuHeliHOe ypaBHEHHE C OJHOW TMEPEMEHHOW, YMUCIO0 KOPHEW JMHEWMHOro ypaBHEHMS, pEIleHHE
JTUHEHHBIX ypaBHeHWU. CocTaBiieHWE ypaBHEHWH IO YCIOBHIO 3ajadd. PereHrme TEeKCTOBBIX 3a1ad C
MOMOIIBIO YPaBHEHUH.

JluneliHOe ypaBHEHHE C IBYMS IEpEMEHHBIMU U ero rpaduk. Cucrema AByX JTUHEHHBIX ypaBHEHHN
C IByMs IepeMeHHbIMH. PemieHue cucteM ypaBHEHUH cIIOCOOOM IOACTaHOBKU. lIpmmepsl pemieHus
TEKCTOBBIX 3a/1a4 C [IOMOLbIO CUCTEM YPaBHEHHM.

DyHKIUU

Koopnnuara Toukn Ha npsmod. UucrnoBble MpOMEXyTKU. PaccTosHue MEXIy OBYMSI TOYKAMHU
KOOPAWHATHOMN MPAMOH.

[IpsmoyromeHast cuctema koopawHat, oci OX m Oy. AlGcumcca W oOpauHAaTa TOYKH HA
KoopauHaTHOW miockocTH. [lpumeps! rpadukos, 3amaHHbIX (opmynamu. UteHue rpadukoB peanbHBIX
3aBucumoctedl. llonstue ¢ynknun. I'paduk Gyakumu. CpoiictBa QyHkuuid. JluHeliHas ¢yHkuns, eé
rpaduk. I'paduk pynkmum y = [x|. ['padudeckoe perneHrne THHEHHBIX ypaBHEHUH M CUCTEM JIMHEHHBIX
YpaBHEHUH.

8 KVIACC

Yucaa u BbIYUCTEHUS

KBanpathslil kopens u3 uucna. [lonstue 06 uppauuoHanbHOM yucie. JlecaTHuHble TpUOIIKEHUS
uppauMoHalIbHbIX uucen. CBoiicTBa apu(METHYecKHX KBaJIpaTHBIX KOpHEH M HUX IpPUMEHEHHE K
peoOpa3oBaHNIO YHCIOBBIX BEIPAXKEHUI M BBIYUCICHUSAM. [lelicTBUTEIbHBIC YUCTA.

Crenenb ¢ LENbIM MOKa3aTeneM U €€ cBoiicTBa. CTaHAAapTHAS 3aMIACh YK CIIA.

Auare0panyeckue BbIpaKeHUS

KBagpaThslil TpéxuiieH, pa3noxKeHHe KBaIpaTHOrO TPEXUIECHA HA MHOXKHUTENH.



Anrebpanueckass apoOb. OCHOBHOE CBOWMCTBO anreOpandeckoit aApoOu. CloxeHUE, BhIYMTAHUE,
YMHOX€EHHE, JIeJIeHHne alreOpandeckux Apodeii. PalmonanbHble BRIpaKEHUS U UX IPE0Opa3oBaHUe.

YpaBHeHNs U HEPAaBEHCTBA

KBanmpatHoe ypaBHeHue, ¢opMmyna KOpHeH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOSIINXCS K TMHEWHBIM B KBaJpaTHBIM. [IpocTeiiimne 1poOHo-panmoHanbHbIe ypaBHEHHSL.

I'paduueckas naTEpIpeTalysi ypaBHEHUH C JBYMSI IEPEM EHHBIMH U CHCTEM JIMHEHHBIX ypaBHEHUH
C IByMs mepeMeHHbIMU. [IprMeps! perieHus: CucTeM HeJIMHEIHBIX YpaBHEHUH ¢ IBYMs MTepEMEHHBIMHU.

PerieHre TeKCTOBBIX 3a/1a4 areOpandecKuM CriocoOoM.

HucnoBble HEpaBEHCTBA M MX CBoOWcTBA. HepaBeHCTBO ¢ OJHOW mIepeMeHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JInMHelHble HepaBeHCTBA C OAHOM mepeMeHHOH. CHcTeMbl JUHEHHBIX HEpaBEHCTB C OJHOU
[IEPEMEHHOM.

DYyHKUNHU

[oustre pynkuu. O61acTh oNpeaeneHrs 1 MHOKeCTBO 3HaueHnH QyHkumun. CriocoObl 3a1aHus
GyHKIUH.

I'padux ¢ynkimn. Urenne cBoMCTB QyHKIMH 1o €€ rpaduky. [Ipumepsl rpadukoB (yHKIUH,
OTpaXkarolUX peabHbIE IIPOLIECCHI.

OyHKIMH, OMUCHIBAIOIINE PSIMYI0 U OOPATHYIO TIPOMOPIUOHAIBLHBIC 3aBUCUMOCTH, UX TpaduKH.
Oyuximn v = x2, v = x3, y = \x, y=|x|. [padmueckoe pelrenre ypaBHEHH Il i CHCTEM ypaBHEHHIL.

9 KJIACC

Yucna v BLIYUCIEHUSA

PanmonaisHble Yncia, WppalnMoHANIbHbIC YKCIa, KOHEUHbIE U OECKOHEUYHBIE JIECSTUYIHBIE JIPOOH.
MHOXeCTBO JEHCTBUTENHHBIX YHCEN, JIEHCTBUTENbHBIE YHCIa KaKk OECKOHEYHBIE NECSATHYHBIE APOOH.
B3anmHO 0OmHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM JIECHCTBUTENBHBIX YHCET W KOOPAWHATHOU
MPSMOM.

CpaBHeHHE JICHCTBUTEIBHBIX YHCEIl, ApU(PMETHICCKIE JCHCTBYSI C ICHCTBUTEIHHBIME YHCIIAMHU.

Pa3meprr 00HEKTOB OKPYKAIOIIEr0 MUPA, JIUTETHHOCTH IPOLIECCOB B OKPYKAIOIIEM MHPE.

[TpubmmkénHoe 3HaYeHNEe BETUYUHBI, TOYHOCTh puOmmkenns. OkpyrieHue gucen. [Ipuknaka u
OLIEHKAa Pe3yJIbTaTOB BBIYUCIICHHI.

YpaBHeHMs U HEPABEHCTBA

JluneitHoe ypaBHeHue. Pelmenne ypaBHEHUN, CBOASIINXCS K TUHEHHBIM.

KBagpatHoe ypaBHeHue. PelieHue ypaBHEHM, CBOISIIMXCSA K KBaJpaTHbBIM. bUKBaapaTHOE
ypaBHeHue. Ilpumeprl pelieHuss ypaBHEHUW TpeTbed M 4YeTBEPTOW CTENEHEW pas3ioKeHUEM Ha
MHOKHTEITH.

Pemenve npoOHO-pallMOHANBHBIX ypaBHEHWA. PellieHrne TEeKCTOBBIX 3aJad alreOpandecKuM
METOJIOM.

YpaBHeHHe ¢ IByMS IEpEMEHHBIMU U ero rpaduk. Pemenne cucrteM NByX TUHEWHBIX YpaBHEHUI C
IBYMs TIEpEMEHHBIMH. PelieHue cucrteM IBYX ypaBHEHHH, OIHO W3 KOTOPBIX JHMHEHHOE, a JIpyroe —
BTOpO# cTenenu. | padudeckas HHTEpHpETAIHs CHCTEMBl YPaBHEHHH C IBYMSI TIEPEMEHHBIMH.

Pemmenrie TeKCTOBBIX 33729 anreOpandaecKuM CIiocoOOM.

UwcnoBble HEpaBEHCTBA U UX CBOWMCTBA.

Pemenne nuHeHBIX HEPABEHCTB C OJHOU MepeMeHHON. Pelienne cucteM JUHEHHBIX HEpaBEHCTB C
onHoW TepeMeHHOU. KBaapaTHple HepaBeHcTBa. ['padmyeckas WHTEpIpeTalsi HEPABEHCTB M CHUCTEM
HEPaBEHCTB C JIBYMs IEPEMEHHBIMH.

DyHKIUH

Ksagpatuunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAMHATEI BEPIIMHBI MapaOOIbI,
OCb CHMMETPHH 11apadoJIbL.

Ipadukn dyskimit: y = kx, y =kx + b, y = kix, v = x3, y = \x, y = x| , 1 ux cBoiicTBa.



Yuci10Bble MOCTEAOBATEIBLHOCTH M IIPOrPeCcCUH

[loHsATre 4YHCIOBOM TMOCIENOBATENBbHOCTU. 3aJaHH€ IIOCJIENOBATENBHOCTH  PEKyppEHTHOU
¢dbopmynoii u popMmynoi N-To wieHa.

Apudmerndeckass U reomerpuueckas mporpeccur. PopMynsl N-ro wieHa apuQMeTHdeckor u
FEOMETPUYECKON MPOTrPeECCUil, CYMMBI IIEPBBIX N YIECHOB.

UzoOpaxeHne 4diIeHOB apuMETHYeCKO M TEOMETPHUYECKOW TMpOrpeccMii TOoYKaMu Ha
KOOPAWHATHON MIOCKOCTH. JIMHENHBIN 1 SKCIIOHEHIIMAIBHBIN pocT. CI0oXKHBIE POLIEHTHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUsS IIPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHUS MPOrpaMMBI yueOHOTO Kypca «Anredpay XapaKTepu3ylOTCs:

1) natpuoTH4Yeckoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKOW MaTeMaTUKH, IIEHHOCTHBIM
OTHOILIEHUEM K JOCTHKEHUAM POCCUHCKUX MATEMATHKOB M POCCHMCKON MaTeMaTHYECKOM IIKOMIbI, K
WCTIOJIb30BAHMIO ATUX JJOCTHKEHUH B IPYTUX HayKaxX M MPUKIATHBIX cepax;

2) rpa:kaIaHcKoe M TYXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMOJIHEHUIO OOS3aHHOCTEH TpakJaHWHA M peaju3aldd ero Impas,
MPEACTaBICHNEM O MAaTEeMaTHYECKHMX OCHOBaX (QYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoLeyp TPaXKJAaHCKOro oOIecTBa (HampuMep, BBIOOPHI, ONPOCHI), TOTOBHOCTHIO K OOCYXICHHIO
OTHYECCKHUX HpO6J'I€M, CBA3aHHBIX C MPAKTHUYCCKUM IMPUMCHCHHUEM ):[OCTI/I)KCHI/Iﬁ HayKHl, OCO3HaHHWEM
Ba’XHOCTHU MOPAJIbHO-3TUYCCKUX MTPHUHIIUIIOB B ACATCIILHOCTU y’-léHOFO;

3) TpyAoBoOe BOCIUTAHHE:

yCTaHOBKOﬁ Ha AaKTHMBHOC YYaCTHC B PCIICHUMU MPAKTUYCCKUX 3aJaqd MaTeMaTHYECKON
HaIpaBJIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTHYEeCKOro 0Opa30BaHMs Ha MPOTSHKEHUH BCEH HKM3HH
JUIS YCTICIIHON MPO(eCCHOHAIBHON ACATEIbHOCTA U Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM W MOCTPOSHHUEM WHJIUBUIYaJbHON TpaeKTOPHH 0Opa30BaHMS U )KU3HEHHBIX ILIAHOB C YUETOM
JIUYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M ICTETUYECKOMY BOCHPUSATHIO MaTeMaTHYECKUX OOBEKTOB,
3aja4, peleHuH, paccyXAeHUH, yMEHNIO BUAETh MaTeMaTH4ECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHOCTH HAYYHOI'0 IO3HAHUS:

OpHUEHTalMel B EITENbHOCTH HA COBPEMEHHYIO CUCTEMY HAayYHBIX IIPEACTaBIEHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YETIOBEKA, IPUPOJIBI U OOIIECTBA, TOHMMAHUEM MaTeMaTH4eCKOH HAayKH Kak
cdepbl YeOBEYECKOI NeATeNbHOCTH, 3TAaloB €€ Pa3BUTHs M 3HAYMMOCTHU JUIS Pa3BUTHUS LUBHJIM3ALIUY,
OBJIAICHUEM S3bIKOM MAaTE€MaTUKd M MAaTEMAaTU4ECKOW KyNbTYypOH KakK CPEACTBOM IIO3HAHHS MHpa,
OBJIaJICHHEM NPOCTENUIINMHU HAaBbIKAMU HCCIIEA0BATENbCKOM ESITENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, GopMHMpPOBaHHE KYJbTYPbI 310POBbS U 3MOLUOHAIBHOIO
Os1aromosryuns:

TOTOBHOCTBbIO NPHUMEHSATh MAaTEeMaTHUECKHE 3HAaHUS B HHTEpPECaXx CBOErO 3I0POBbsI, BEICHUS
3I0pOBOrO oOpa3a >KM3HH (3IOpOBOE THTaHWE, COAJAaHCHPOBAHHBIA PEKUM 3aHATHH M OTIBIXA,
perymspHas (Qu3nYecKas aKTHBHOCTB), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediieKcHH, MPU3HAHUEM CBOETO
IpaBa Ha OIKMOKY M TAKOro e IMpaBa APYroro 4eaoBeKa;

7) 3KoJI0rMYecKoe BOCIIMTAHME:

OpHEHTalMell Ha MPUMEHEHHE MAaTeMaTHYeCKHMX 3HAHMH JUId pelieHus 3ajad B 00jacTu
COXPAHHOCTH OKPYXAarollel Cpelibl, IUIAHUPOBAHUS IOCTYNIKOB U OLIEHKH MX BO3MOXKHBIX IOCIIEICTBHH
IUISL OKpY’)Karowlel cpenbl, OCO3HAHUEM TIJI00aJbHOr0 XapakTepa JKOJOrMYECKUX MpolieM M MyTed uX
peLIeHus;

8) apanTanus K U3MEHSIIOIIUMCS YCI0BUSIM COUMAJIBHON U NIPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JEHCTBHSIM B YCIOBHAX HEONPEACTEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAaKTUYECKYIO JEITEIbHOCTb, B TOM YHCIIE YMEHHE YUUTHCS y JIPYTUX JIOAEH,
npuoOpeTaTh B COBMECTHOM IEITENbHOCTH HOBBIC 3HAHNS, HABBIKH U KOMIIETEHIIMU U3 ONbITA APYTHX;

HEOOXOJUMOCTBIO B (DOPMHPOBaHUM HOBBIX 3HaHHUI, B TOM 4nciie (OPMYINPOBATh UIEH, HOHATHUS,
TUMOTE3bl 00 OOBEKTaX M SBJCHUSAX, B TOM YHCIE paHee HEHW3BECTHBIX, OCO3HABaTh AC(PHUIIMTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHE;



CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYal[UI0, BOCIPHHUMATh CTPECCOBYIO CUTYaL[MIO Kak
BBI30B, TPeOYIOLIHM KOHTPMEDP, KOPPEKTHPOBATH IPHHUMAEMBbIE PELICHUS U IEHCTBUS, POpMYIHPOBAThH U
OLIGHUBATDH PUCKH U TIOCIENCTBHSI, (HOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBIE YHHBepPcATbHbIE YUeOHbIe AeiicTBHA

Ba3zoBble 1oruyeckue geiicTBUs:

® BLIABJIAATE U XapaKTEPU30BATh CYHICCTBCHHBIC IMPHU3HAKU MAaTEMATHYCCKUX O6’b€KTOB, HOHHTI/Iﬁ,
OTHOUICHUIH MEXAy TOHITUAMH, (QOpMYNIHpOBaTH ONpEACIEHHUS TOHSATHH, YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KITaCCH(PUKAIIUI, OCHOBAHUS JUIsi 00OOIIEHUS U CPAaBHEHHUSI, KDHTEPUHU
MIPOBOAMMOTO aHAaIN3a;

® BOCIIPUHUMATh, (OpPMYIMpPOBAaTH W MNPeoOpa3OBBIBATh CYXKICHHUS: YTBEPIUTEIBbHBIC U
OTpHUHIATCIbHBIC, CAMHUYHBIC, YHaCTHBIC U O6HII/IG, YCJIOBHEIC;

® BLISABJIAATE MATEMATUYCCKNE 3aKOHOMEPHOCTHU, B3AMUMOCBA3U U IPOTHUBOPCUNA B (baKTax, JaHHBIX,
Ha6JIIOILeHI/I$IX " YTBCPKACHUAX, NpCajIaratb KpUTCprU JIs1 BbIABJICHUA SaKOHOMepHOCTef/'I u
[IPOTUBOPEUHIL;

® JI¢JIaThb BBIBOABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3aKITIOUeHNH, YMO3aKITFOUCHHI 110 aHAJIOTHH;

e pa30upaTh JOKa3aTeNnbCTBA MATEMATHYECKHX YTBEPXKIEHWH (IPSIMBIE W OT MPOTHBHOIO),
MPOBOJANTh  CaMOCTOSITENILHO  HECIIOKHBIE  JIOKA3aTelIbCTBA ~MaTeMaTHYeCKUX  (DakToB,
BBICTPAWBaTh apryMEHTAIMIO, TPUBOIUTH MPUMEPHI W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PAaCCyKICHNUS,

® BLIOUPATh CIOCOO pelieHus y4eOHOW 3a7aud (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEILICHHMS,
BBIOMpATh HanOoJIee OAXOJSIIUI ¢ YIETOM CAMOCTOSTEIBHO BBIZICTICHHBIX KPUTEPUER).

Ba3oBble uccienoBareabcKkue AeiicTBUSA:

® JICTIOJIB30BaTh BOIIPOCHI KaK WCCIIEAOBATENCKANA HMHCTPYMEHT IMO3HAHHS, (OPMYIHPOBATH
BONPOCH], (UKCHUPYIOIIHE MPOTHBOpEYHE, TMpoOIeMy, CaMOCTOATEIHHO YyCTaHABIMBATH
HCKOMOE ¥ TaHHOE, (OPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATEH CBOIO MTO3UIINIO, MHEHHE;

® IIPOBOJIMTH IO CAMOCTOSITETFHO COCTaBJICHHOMY IUTaHY HECIO)KHBIN SKCIIEPUMEHT, HEOOJIbIIIOe
WCCIIEJIOBAHNE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro oOBeKTa, 3aBHCHMOCTEH
00BEKTOB MEXIy CO0Oii;

® CaMOCTOSITENNFHO (hOPMYITHPOBAaTH OOOOIIEHWS W BBIBOABI 110 PE3yNbTaTaM MPOBEAEHHOTO
HaOJFO/ISHHsI, UCCIEAOBAaHUSA, OIEHUBATh TOCTOBEPHOCTh MOMYYEHHBIX PE3YyIbTaTOB, BHIBOIOB
H 0000I1EHHI;

® IIPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE IPOLIECCA, a TAKKE BBIIBUTATh MPENIONIOKEHUS O ero
Pa3BUTHHN B HOBBIX YCIOBHUSX.

Pabora ¢ undopmanueii:

® BBISIBJIATh HEJOCTATOYHOCTh W HM30BITOYHOCTh HWHGOPMAIWH, AAHHBIX, HEOOXOIWMBIX IS
pelieHus 3a1a4n;

® BLIOMPATh, AaHATM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMAIIHIO PA3IHIHBIX
BHJIOB B (hOpM TIPEACTABIICHHS,;

¢ BEIOMpAaTh (hopMy mpeacTaBiIeHns HHPOPMAIIMH U WILTIOCTPUPOBATH PelllaeMble 3a]]a4l CXeMaMH,
IarpaMMaMi, MHOM TPauKOi U MX KOMOMHAIIHSIMH,

® OI[CHMBATh HAAGKHOCTH HWH(OpPMAIMU 1O KPUTEPUSM, MPEUIOKEHHBIM yYUTEIeM WIH
cOpMYITUPOBAHHBIM CAMOCTOSATEIBHO.



KoMMyHnKkaTHBHBIE YyHHBepcaJlbHbIe YueOHbIe AeiicTBHA:

® BOCIIPUHUMATh U (POpMYITHPOBATH CYXKIIEHHS B COOTBETCTBHH C YCIOBHSIMHU M LEISIMHU OOLICHUS,
SICHO, TOYHO, TPAaMOTHO BBIpa)aTh CBOIO TOYKY 3PEHHSA B YCTHBIX M NHCBMEHHBIX TEKCTax,
JIaBaTh MOSICHEHHUS M0 XOAY PEIIeHUs 3a/1aui, KOMMEHTHUPOBATh OJIyYE€HHBIH PE3YNbTaT;

® B X0/Ic 00CYKJIEHHS 33a]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYX/IaeMOil TeMbI, TPOOIEMBI, perraeMon
3a/1a4M, BHICKA3bIBATh UJEH, HalleJIeHHbIE Ha MOWUCK PEIIEHUs, COMTOCTABIATh CBOU CY)KJIEHUS C
CY)KICHUSIMH JIPYTUX YYaCTHUKOB JMAJora, OOHapyKUBaTh Pa3iMuve U CXOJCTBO MO3UIINM, B
KOppeKTHOHU (opMe GOpMYIIMPOBATh pa3HOTacus, CBOH BO3PaKCHUS;

® IPE/ICTABIATh pe3yibTaThl peIleHUs 3a7aud, OKCIepUMEHTa, HCCIeOBaHMs, IPOEKTa,
CaMOCTOSTEIFHO BBIOMpaTh (opMaT BBICTYIUIGHHS C Y4YETOM 3ajJad Mpe3eHTAlH |
0COOEHHOCTEH ayIUTOPUH;

® IOHMMAaTh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOH ¥ WHIMBUAYaIbHOH paboThl IpH
peleHnr y4eOHbIX MaTeMaTHIeCKUX 3a/1ay;

® IPUHUMATH II€JIb COBMECTHOM JEATENBHOCTH, TUIAHUPOBATH OPTraHU3allMI0 COBMECTHOW paboThI,
pacmpenensaTb BHIBI PalOT, JIOrOBapWBAThCS, OOCYKIAaTh MPOIECC M Pe3ylbTaT paboThl,
0000111aTE MHEHHS HECKOILKUX JIIOEH;

® Y4aCTBOBATh B IPYMIIOBBIX (hopMax paboThl (00CYkIeH S, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMbI
W Jpyrue), BBIIOIHITH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM AEHCTBHUS C JAPYTHMH
yIeHaMH KOMaH[bl, OIEHMBATh Ka4eCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUIM,
chopMyIMpPOBAaHHBIM yYACTHUKAMH B3aMMOJIEHCTBHSI.

PeryasiTuBHBIe YHHBepcaibHble YUeOHbIe AeiicTBUSA
Camoopranusanus:

® CaMOCTOSITENIbHO COCTABJIATh IUIAH, ajJlOPUTM pEIIeHUs 3a7aud (WIM €ro 4acTb), BbIOMpaTh
CIoco0 pemieHuss ¢ Y4€TOM HMEIOLIUXCSl PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEM,
aApPTYMEHTHPOBATh U KOPPEKTUPOBATH BApHAHTHI PEIICHUN ¢ yI6TOM HOBOM MH(GOpMAIIHH.

CaMOKOHTPOJIb, SMOLIUOHAJILHBII HHTEJIEKT:

®BJIAZIETh CIIOCOOAMU  CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpollecca M pe3yibTara pelleHus
MaTeMaTHUUECKOM 3aJ1a49M;

e IpeABUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HHKHYTH IIpU pEIICHUH 3aJadd, BHOCHUTH
KOPPEKTUBbI B IEATCIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWIECHHBIX OIINOOK,
BBISIBJIGHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3YJIbTAaTa ACATEILHOCTH IOCTABICHHOM LIEU U YCIOBUSM, OOBSICHATh
IPUYMHBI JOCTM)KEHHMSI WJIM HENOCTIDKEHHUS LENH, HaxXOOUTh OWMOKY, HaBaTh OLEHKY
MIPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATDBI

K xon1ty o0ydenus B 7 kjacce 00yJarOUIUIiCs TOMYyYUT CIEAYIONIHE MTPEIMETHBIE PE3yIbTaThI:

Yucjia 1 BbIYUCTIEHHS

BremonHATh, coueras yCTHBIE H NHCHMEHHBbIE TPUEMBI, apupMETHYecKHe MEHCTBHUS C
panoHaIBHBIMU YHCIIAMHU.

Haxogutb 3HauYeHHs] YUCIIOBBIX BBIPOXKEHHH, NMPUMEHSATh Pa3HOOOpPAa3HBIE CIIOCOOBI W TPUEMBI
BBIYHCIICHUS 3HAYSHUI JPOOHBIX BRIPAXKEHUH, CONEPIKAIINX OOBIKHOBEHHEIE U JECATUYHBIE IPOOH.

[lepexomuTh OT 0HOM (HOPMBI 3amKCH YHCEN K APYrod (IpeoOpa3oBhIBaTh ACCATHYHYIO IPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHYHYIO JIPOOB ).

CpaBHUBATh U YHIOPSAOYMBATH PAllMOHAJIbHBIE YKCTIA.

OKpyrJIsaTh 4ncia.

BollonHATh NPUKUAKY H OLEHKY pe3yjbTaTa BBIUMCICHUM, OLEHKY 3HAUYCHUM YHUCIOBBIX
BbIpa)KCHUU. BBITIONHATH IEHCTBUS CO CTEMEHAMHU C HATYpaJbHBIMU ITOKA3aTEISIMU.

[IpuMeHsATH PU3HAKY IETUMOCTH, PA3I0KEHUE HA MHOXKUTEIN HATYPAJIbHBIX YU CE.



Pematp  mpakTUKO-OpHEHTHpPOBaHHBIE 3aJauM, CBA3aHHBIE C  OTHOIIEGHHUEM  BEJINUYHH,
MIPONOPIIMOHATBHOCTBIO BEIMYMH, IPOLEHTAMH, HHTEPIPETHPOBATh PE3YNbTAaThl pelIeHUs 3adad C
y4€TOM OrpaHUYCHUH, CBA3aHHBIX CO CBOWCTBAMH PaCCMAaTPUBAEMBIX 00BEKTOB.

Aare0dpanyeckue BbIpaKeHUS

Ucnonp3oBaTh anreOpanvecKyl0 TEPMHHOJOTHIO W CHMBOJHKY, NPHMEHITH €€ B mpolecce
OCBOCHUS YUeOHOT0 MaTepHara.

Haxomuts 3HaueHys OyKBEHHBIX BBHIPQKEHUH NPY 33JaHHBIX 3HAUCHUSX MTEPEMECHHBIX.

BeimonusaTe mpeoOpa3oBaHMsl LENOrO BBIPAKEHHS B MHOTOWICH NPUBEACHHEM TMOAOOHBIX
CllaraeMbIX, PACKPBITHEM CKOOOK.

BreInonHATh yMHOXKEHHE OJHOWIEHAa Ha MHOTOYJIEH M MHOTOWIeHAa Ha MHOTOYJIEH, MPUMEHSThH
(dhopMyITBI KBaJ[paTa CyMMBI U KBa/IpaTa pa3HOCTH.

OcymiecTBIATh pa3ioKeHHe MHOTOYJIEHOB Ha MHOXKHTEIH C TIOMOIIBIO BBIHECEHHS 33 CKOOKHU
0011Iero MHOXHTEIIS, TPYIITHPOBKH CJIaraeMbIX, IPUMEHEHUsT (POPMYJT COKPAIEHHOTO YMHOXKEHUSI.

[MpumensaTs mpeoOpa3oBaHMsi MHOTOYICHOB JUIS pEHICHHUS pa3iH4yHbIX 3a]ad U3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEAIbHOM MPaKTHKH.

Hcnonb3oBaTh cBOWCTBA CTeMeHEW ¢ HATypaJlbHBIMH IOKA3aTesIMU ISl  [TPeoOpa3oBaHUS
BBIPA)KCHUM.

YpaBHeHHs M HEPABEHCTBA

PemaTe nMHENHbIE YpaBHEHUS C OJHOW NIEPEMEHHOM, IPUMEHSS IPABUJIA [IEPEX0/1A OT UCXOIHOIO
YpaBHEHUS K PaBHOCHJIBHOMY eMy. [IpoBepsTh, SBISIETCS TN YMCTI0 KOPHEM YpaBHEHHS.

[IpumensaTs rpadudeckre METOABI IPY PEIIeHNH JIMHEHHBIX YPaBHEHUH U X CHCTEM.

[lonGupate mpuMepbl Tap 4YHCEN, SBISIONIMXCS pEHIEHHEM JHWHEHHOrO YpPaBHEHHS C JBYMS
repeMeHHBIMHU.

CTpouTh B KOOPAWHATHON IUIOCKOCTH TpadK JMHEHHOrO YpaBHEHHUS C OBYMs IE€PEMEHHBIMH,
M0JIb3YACH IPa(PUKOM, IPUBOJAUTE IPUMEpPHI PELLICHUS. YPAaBHEHUS.

Pemate cucteMsl IBYX JIMHEHHBIX YPaBHEHHUH C IBYMS IIEPEMEHHBIMH, B TOM YHCIIE TpaUuecKu.

CocraBnare U peuath JMHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEHHBIX YPaBHEHHMH IO YCIIOBHUIO
3a/1a4¥, UHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a/1a4H ITOJTy4YEHHBIN Pe3yJIbTaT.

DYyHKUNHU

N300paxarh Ha KOOPIAMHATHON MPSAMOM TOUKH, COOTBETCTBYIOIINE 3alaHHBIM KOOpPANHATAM, JIy4H,
OTpPE3KH, UHTEPBAJIbl, 3aIIUCHIBATh YHCIIOBBIC IPOMEXYTKU Ha aNre0OpanvecKoM si3bIKe.

OTMedaTh B KOOPAMHATHOM IIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPAWHATAM, CTPOHUThH IpaduKu
nuHeWHbIX GyHKIIA. CTponTs rpaduk GyHKINN y = [X|.

OnuceiBaTh ¢ NMOMOMIBI (PYHKIMH HM3BECTHBIC 3aBUCHMOCTH MEXIY BEIMYMHAMH: CKOPOCTb,
BpeMsi, paCCTOSHUE, [IEHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIBHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuts 3HaueHne GyHKIUH 110 3HAYECHUIO €€ apryMeHTa.

[lornmate rpaduyeckmii cmoco0 TpeACTaBIeHWS W aHanmM3a WHQOPMAlMW, W3BIEKaTh U
HWHTEPIPETUPOBATh HHPOPMALMIO U3 TPaPUKOB peasbHbIX MIPOLIECCOB U 3aBUCUMOCTEH.

K xonIry oOydenus B 8 kiacce 00ydJaronuiics MOMTyYUT CIEAYIONIHE MTPEIMETHBIE PE3yIbTaThI:

Yucaa v BLIYMCTIEHHSA

Hcnonp30oBaTh HaYaIbHBIE TIPEACTABICHAS O MHOXKECTBE JIEMCTBUTEIBHBIX YHCEN IS CpaBHEHUS,
OKPYTJICHHS U BBIUYMCIIEHUH, N300paXkaTh JeHCTBUTENbHBIEC YHCIIa TOYKAMH HA KOOPUHATHOW MPSIMOI.

[IpuMeHATs TOHATHE apU(PMETHYECKOro KBaJPATHOrO KOPHS, HAXOAWUTh KBAJIPaTHBIE KOPHH,
WCIONB3YS TIPH HEOOXOIUMOCTH KaJBKYJISITOpP, BBITOIHATH MPeoOpa3oBaHMs BhIPAXKEHUH, COJEpKAIIUX
KBa/IpaTHBIE KOPHHU, UCTIONB3Ys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3amucy OONBIIMX M MaJbIX YHCENT C TOMOIIBIO JECATHYHBIX APOOEH M CTereHei
yucaa 10.

Auare0panyeckue BbIpaKeHUS



[IpuMeHATH MOHSATHE CTENEHU C LENbIM MOKa3aTeleM, BBIMOIHITH MPeoOpa3oBaHus BBIPAKECHHIH,
coJiepXKallllX CTENEHHU C IENIbIM MTOKa3aTeNeM.

BBIMONHATE TOXKACCTBEHHBIE MPEOOpa30BaHMs PALMOHATIBHBIX BBIPAKCHUH Ha OCHOBE MPaBUI
JEeWCTBUI HaJl MHOTOWIEHAMH U alNreOpandecKuMu JpoOsMHu.

PacknanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKUTEIH.

[Ipumensats mpeoOpa3oBaHWsS BBIPAKEHHN Ui PEUICHUS pPa3IHYHBIX 3a/lad W3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAJIbHOMN IPAKTUKHU.

YpaBHeHus M HEPAaBEHCTBA

Pemats HI/IHGIZHLIC, KBaApaTHBIC YPABHCHHUA U PALMOHAJIBHBIC YPaBHCHHA, CBOAAIIMCCA K HHUM,
CHUCTCMEI IBYX ypaBHCHI/Iﬁ C ABYM: IIEPEMCHHBIMHU.

IIpoBOoaUTE NPOCTEHIIME WCCIEAOBAHUS YPABHEHUM U CHCTEM YpPaBHEHUN, B TOM 4YHCIE C
MpUMEHeHHeM rpaduyeckux mpeacTaBieHuil (yCTaHABIMBATh, MMEET JIM ypaBHEHWE WM CHCTEMa
ypaBHEHUH pelIeHus, €CIH UMEET, TO CKOJIbKO, U TpodYee).

[lepexonuTh OT CIOBECHOH (GOPMYIMPOBKU 3aqauv K e€ anreOpanvdeckod MOJENH C MOMOIIbI0
COCTaBJICHH YpaBHCHUA UJIIM CUCTEMbI ypaBHeHHﬁ, HUHTCPIIPETUPOBATE B COOTBETCTBHU C KOHTCKCTOM
3a/1a4U IIOJIy4YE€HHBIN pe3yibTar.

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HEPABCHCTB [JIsA CpaBHCHUA, OILCHKH, pCIIaTh JINHENHBIE
HEpaBEHCTBA C OJHOW IMEPEeMEHHOW M HMX CHCTEMBI, JIaBaTh TPa(UYecKyl0 HIUTIOCTPAIUI0 MHOXKECTBA
peLIeHN HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DYyHKUNHU

ITonuMaTh W MCIIOJIL30BaThH @WKHHOH&HBHBIG IIOHATHUSA U SA3BIK (TepMI/IHI)I, CHUMBOJIMYECKUEC
0o0O3HAuUEHM), ONMPEAETATh 3HadeHWe (YHKIMH TIO0 3HAYEHHWIO apryMeHTa, ONpENeNsTh CBOWCTBA
(dyHKIMH 110 €€ TpaduKy.

CtpouTh rpaduKH 3JIeMEHTapHbIX (QYHKIIMIA BUIA:

y=k/X,y = X2, y =x3,y = x|, y = VX, OIHCBIBATH CBONCTBA YMCIOBON (PYHKLMHU 110 €8 TpaduKy.

K koHIty 00ydeHus B 9 ki1acce 00y4JaronMicst MOTYyYHUT CISAYIOMNE TPEAMETHBIC PE3yIbTaThI:

Yucaa v BbIYHCTCHHUS

CpaBHMBaTh U YHOPSIOYMBATH PAL[MOHAIBHBIE U UPPALIMOHAIILHbIE YHCIIA.

Bbmonuate apudmerndyeckue ACHCTBHS C pPAaLMOHANBHBIMU YHCIAMH, COYETasi YCTHBIE U
MUCbMEHHBIC IPUEMBI, BBITIOJIHATH BHIUMCIICHUS C HPPALIMOHAIIBHBIMU YHCIIAMHU.

HaxomuTe 3HaueHHs cTeleHed C LEAbIMH IIOKa3aTeNsIMHU M KOPHEH, BBIYMCIATH 3HAYCHUS
YHCIIOBBIX BBIPAKEHHH.

OKpyrnare IeMCTBUTENbHBIC YHCNA, BBINOIHATH NPUKUAKY PE3yJbTaTa BBIYMCICHUH, OLEHKY
YHCIIOBBIX BBIPAKEHHH.

YpaBHeHHsI U HEPABEHCTBA

Pemats snuHelHBIE M KBaJpaTHBIC YpPAaBHEHHs, YPAaBHEHUS, CBOAALIMECS K HHUM, IMpocTeiinne
IpoOHO-palOHaIbHbIC yPaBHEHUSI.

Pemwate cuctembl IBYX JHMHEHHBIX YpaBHEHHH C IBYMS IIEPEMEHHBIMH M CHUCTEMBI IBYX
YpaBHEHHUH, B KOTOPBIX OHO yPaBHEHHUE HE SIBISCTCS JINHEHHBIM.

PemaTh TekcToBBIC 3a0aUl anreOpPandecKUM CIIOCOOOM € IMTOMOILBIO COCTaBICHHS YPaBHEHUS WIN
CHCTEMBI JIByX YPaBHEHHH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTe mpocTeiiie HCCIeqoBaHUS YPaBHEHHH W CHCTEM YpaBHEHHM, B TOM 4YHCIE C
NpUMEHEHHEeM rpaduyeckux mpeacTaBieHui (yCTaHaBIMBaTb, MMEET JIM YpaBHEHHE WJIM CHCTeMa
YpaBHEHUH pEIIEHUS, €CIIH UMEET, TO CKOJIBKO, U IIpoyee).

PemaTs nuHeliHbIE HEpaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300payKaTh PELICHNE HEPABEHCTB Ha
YHCIIOBON MPSAMOH, 3alMCHIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPAaBEHCTB, BKJIIOYAIONIUE KBaJApPaTHOE
HEpaBeHCTBO, N300paXkaTh PELIEHNE CUCTEMBI HEPABEHCTB HA YMCIOBOW MPSIMOM, 3aIIUCHIBATD PELICHUE C
[TOMOIIIBIO CHMBOJIOB.



Hcnonb30BaTh HEPABEHCTBA IIPU PELLIEHUN Pa3IUYHbIX 33/1a4.
DyHKUNHU
PacnosznaBath (yHKIMM H3ydeHHBIX BHAOB. I[loKa3bIBaTh CXEMaTHYECKHM pAaCHONIOKEHHE Ha

KOOpIMHATHOM TlockocTH rpadukoB GyHkuuit Buga: Y = kx, y = kx + b, y = k/X, ¥ = ax* + bx + ¢,
v = x3, y=1x, y = |X|, B 3aBHCHMOCTH OT 3HaUYCHHI KOS(DPHUIMCHTOB, OMACHIBATE CBOMCTBA (yHKIIHIA.

Crpouth U H300paXkaTh cxeMaTHUeCKH IpadMKd KBaJpaTHUYHBIX (PYHKIWH, OMUCHIBATH CBOWCTBA
KBaJIpaTHUHBIX (QYHKIUH 110 UX TpaduKam.

PacnoznaBaTh KBagpaTHuHylo QYHKIHIO 10 (OopMyle, NPUBOIUTH TNPHMEPHl KBAAPATHUYHBIX
(GyHKIUH U3 peanbHON )KU3HHU, QU3NKH, TECOMETPUH.

YucJi0BbIe MOCTEI0BATEILHOCTH U IPOrpeccu

PacniozHaBaTh apu()METHUECKYIO U TEOMETPHUECKYIO TIPOTPECCHH MIPU Pa3HBIX CIIOCO0ax 3aaHusl.

BBIMONHATE  BBIYHMCIEHHS C HCHOJIB30BaHHMEM (OpMYIT n-TO UieHa apuMETH4ecKod W
FEOMETPUYECKON MPOTrPECCUl, CYMMBI IIEPBBIX N YIECHOB.

N300paxatp 4ieHbl TOCIeA0BATEIbHOCTH TOUKAMHU Ha KOOPAWHATHOH MJIOCKOCTH.

Pemate 3amaum, CBsA3aHHBIE C YHMCIIOBBIMH IOCJIENOBATEIBHOCTSIMH, B TOM YHCIE 3aJa4d W3
peanbHOM KU3HU (C UCTIONB30BAHUEM KAJIBbKYJISATOPA, MU(MPOBBIX TEXHOIOTHH).

JleATeILHOCTD yuuTe I ¢ ydyeToM PaGoueil nporpaMMbl BOCIIMTAHUS

1. Bocnumanue 2paxcoancmeeHHoCmu, nampuomusma, Y8adceHus K npasam,
c80000aM U 0OA3AHHOCAM Yell0GEKA:
A) m000Bb K IITKOJIE, K CBOCH MaJiol poauHe (CBOEMY TOpoy), HApoy,
Poccuu;
B) 3HaHUE TPAAUIIMN CBOCH CEMBbHU U IIKOJIbI, OEpEKHOE OTHOIICHHUE K HUM;
B) nmepBOHayajgbHbIC IPEACTABICHHUS O MPaBaX YEJIOBEKA; CAMOCO3HAHUE;
') 3HaHMWE MpaBWI MOBEICHUS B KJlacce, IIKOJIe, 10Ma;
JI) OTpULIATEIBHOE OTHOILICHUE K HAPYIIECHHUAM ITOPSAJIKA B KJIacce, IIKOJIE, K
HEBBIIMOJIHEHHIO Y€JI0BEKOM CBOUX 00s13aHHOCTEH

2. Bocnumanue npagcmeenubix 4y8cme u Smuidecko20 CO3HAHU!

A) IpeACTaBICHUS O MOpPAJbHBIX HOPMax H MPABUJIAX HPABCTBEHHOI'O
TIOBEICHMS; YOKAEHHOCTh B MPUOPUTETE OOIICUETOBEUYCCKIX IEHHOCTEH;

B) 3HaHMWE MPaBUJI BEXKIIUBOTO MOBEACHHUS, KYJIbTYPbI PEUH;

B) yBaXXHTEIbHOE OTHOIIEHUE K COOECETHUKY, €ro B3TIIsA1aM;

') aJleKBaTHbIE CIIOCOOBI BHIPAXKEHUS IMOIIMI U UYBCTB;

J) pa3IMyeHue XOpOWIMX M IUIOXMX TMOCTYNKOB, YMEHHE aHAIU3UPOBATH
HPABCTBEHHYIO CTOPOHY CBOMX MOCTYIIKOB U MOCTYNKOB APYTUX JIOJIEH;

E) cTpemMiieHue u30eratb COBEPIICHUS MJIOXUX MOCTYIIKOB;



)K) MOYTUTENHHOE OTHOLIEHHWE K POJIUTEINSAM U JAPYTUM 4YJIEHaM CBOEH CEMbH, K
CEMEUHBIM IIECHHOCTSIM U TPaJUIIUsIM;

3) YBaXUTEIBHOE OTHOIIECHWE K CTapIInM, J0OpOXkKeTaTeIbHOE OTHOIICHUE K
MJIaIIIIM;

W) 5TUYECKHE YYyBCTBA: JOOPOXKEIATEIBHOCTh, AMOIMOHAILHO-HPABCTBEHHAS
OT3BIBYUBOCTh, MIOHMMAHWE YYBCTB JAPYTUX JIIOJACH U COMEPEKUBAHUE UM,
TOTOBHOCTh MPUUTH Ha TTOMOIIIb;

K) mpencraBiieHHE O JpYKOe U IPY3biX;

JI) BHUMATEIbHOE OTHOIIICHHUE K JIPY3bsM, UX UHTEPECAM U YBJICUCHUSIM;

M) YCTaHOBJICHHUE JPYKECKHUX B3aUMOOTHOIIICHUN B KOJJIEKTHBE, OCHOBAHHBIX
Ha B3aUMOITOMOIIIN ¥ B3aUMHOU MOJJEPIKKE;

H) cTpeMiieHHe UMETh COOCTBEHHOE MHEHHE, MPUHUMATh CBOU COOCTBEHHBIE
penieHus

3. Bocnumanue mpyoonioous, meopueckoeo OmHOUWEHUsL K Y4eHUro, mpyoy,
HCUBHU.

A) YBaOXEHHE K TPYJly U TBOPUECTBY CTapIINX U CBEPCTHUKOB,;

B) HaBBIKM KOJIJIEKTUBHOW Y4eOHOW [ESITEIIBHOCTH, B TOM 4YHUCJE TMpHU
pa3paboTke M peaju3aluid TBOPUYECKHUX MPOEKTOB; TOTOBHOCTh K
KOJUICKTUBHOMY TBOPUYECTBY; B3aMMOTIOMOIIIb P pabOTe B Mape 1 IPyIIe;

B) NOHMMAaHUE POJIM 3HAHUM B KU3HU YEJIOBEKA,

') MOJOXXUTEJIIBHOE OTHOIICHHE K y4eOHOMY IpOIlecCy; YMEHHE BECTH ceOsl Ha
ypOKax;

JI) To3HaBaTeIbHBIE TOTPEOHOCTH; TOTPEOHOCTh PACHIUPATH  KPYrosop;
IPOSIBIIATH JT0003HATEIIHPHOCTD;

E) yMeHUE  MpOSBIATh  JUCHUIUIMHUPOBAHHOCTh,  IOCJIEIOBATEIBLHOCTb,
HACTOMYMBOCTh M CAMOCTOSATEIIFHOCTh B BBIMOJHEHUH YYCOHBIX M Y4eOHO-
TPYZOBBIX 3aJIaHU;

)K) CITOCOOHOCTh OIICHWBATh CBOM YMEHHS B Pa3IMYHBIX BHIAX pEUYCBOU
JIeSITEIILHOCTH;

3) OepekHOE OTHOIICHUE K pe3ysibTaTaM CBOETO Tpyzda, Tpyla APYTUX JIIOACH,
K IIKOJIbHOMY UMYIIIECTBY, YYCOHUKAM, JIMYHBIM BelllaM;

1) yMEHHE pa3iaudaTh ITOJIC3HOEC M OCCITONIE3HOE BPEMSIPEIPOBOXKIACHUC H
CTpEMJICHHE PAIlMOHAIBHO MCIIOJIb30BaTh BPeM;

K) yMeHHe HECTH UHAUBUIYAJIbHYIO OTBETCTBEHHOCThH 32 BHITIOJTHEHUE 3a/IaHU,
3a COBMECTHYIO paboTy;

JI) cTpemiieHue TOAACPKUBAThH MOPSAIOK B CBOCM KOMHATE, Ha CBOEM pabouem
MECTE;



M) oTpUIlaTEeIbHOE OTHOIICHHE K JICHM M HEOpPEKHOCTH B Tpyle U yuéoe,
HeOepexITMBOMY OTHOILICHHIO K pe3yJibTaTaM Tpy/ia

4. Dopmuposanue yeHHOCMHO20 OMHOULEHUST K 300POBbI0 U 300P0BOMY 00pa3y
HCUSHU:
A) 3HaHHE U BBITIOJIHEHHE CAHUTAPHO-TUTUEHUYECKUX MPaBUII, COOJIIO/IEHNE
310pOBbeCOEpEraroIIero pexxuma JiHs;
B) MHTEpeC K MporyjKaM Ha IPUPOJIe, MOJABUKHBIM UT'PaM, YUaCTHIO B
CIIOPTUBHBIX COPEBHOBAHUSIX;
B) cTpemJIeHHEe HE COBEPILATh MOCTYIKH, YIPOKAIOIIUE COOCTBEHHOMY
3J10pOBbIO U O€30MMACHOCTH;
') mOTpeOHOCTH B 3JJ0POBOM 00pa3e *U3HU U MOJIE3HOM
BPEMSIIPENPOBOKICHUU

5. Bocnumanue yeHHOCmMHO20 OMHOWEHUS K NPUPOoOe, OKpyscalouel cpeoe
(aKON02UYEeCKOe BoCnUmManue):

A) MHTEpEC K MPUPOJIE U IPUPOIHBIM SIBICHUSIM;

B) OepexHoe, YBaXUTEIHLHOE OTHOILIIEHHE K MPUPOJIE U BceM (popmMaM KHU3HU;

B) MOHMMAaHUE aKTUBHOM POJIM YEJIOBEKA B IPUPOIE;

') crmocOOHOCTH OCO3HABATH IKOJIOTHUUECKHE MPOOIEMBIL;

JI) TOTOBHOCTH K IMYHOMY YYaCTHIO B SKOJIOTMYECKUX MTPOECKTAX;

E) moTpeOHOCTh U CTpEMIICHHE 3a00TUTHCS O JOMAIIHUX MUTOMIIAX;

)K) 4yBCTBO OTBETCTBEHHOCTH 3a JKM3Hb U 3J0OPOBbE

6. Bocnumanue yeHHOCMHO20 OMHOWIEHUS K NPEKpaAcHOMY, Gopmuposanue
npeocmasgienuil. 00 ICMemudecKux uoearax u YeHHOCmAx (IcmemudecKoe
gocnumanue:
A) yMEHUE BHJIETh KpacoTy B OKpPYXKAlOIIEM MHpPE, B TPyAEe, TBOPUYECTBE,
IIOBEJICHUU U MOCTYNKAX JIFOAEH;
B) MHTEpPEC K YTEHUIO, NMPOU3BEACHUSAM HMCKYCCTBA, CIIEKTAKJISAM, KOHLEPTaM,
BBICTaBKaM;
B) MHTEPEC K 3aHATUSIM XYyJ0KECTBEHHBIM TBOPYECTBOM;
') cTpeMJieHHE BBIPA3UTh C€0s B pa3IMYHBIX BU/IaX TBOPUYECKOW JEATEIbHOCTH;
JI) CTpEMJIEHHE K ONPATHOMY BHEIIHEMY BUAY

7. Bocnumanue na mpaouyusix npagociasus, HpagCmeeHHbiM NPUHYUNAM,
ucmopuyeckum u Kyriomypuoim mpaouyusam Pycckotu [lpasocnaenoti I]epxeu.



TEMATHUYECKOE IIVTAHUPOBAHME

7 KJIACC
KoanyecTBO 4acoB DJIeKTPOHHBIE
Ne n/n HaunMeHoBaHue pa3feioB U TeM Beero KoHTpoIbHbIe Mpakruueckne (mudpoBbie)
NMPOrpaMMbl p p o0pa3oBaTe/ibHbIe
padoThI padoThI pecypel
bubauoreka LIOK
1 Yucaa v BeIUKCIEHUA. ParmoHanbHEIE YKCia 32 1 https://m.edso0.ru/7f415b90
bubmauoreka LIOK
2 Koopmunatet u rpaduku. OyHKIMMI 25 1 https://m. eds00.ru/7f415b90
bu6mmoreka IJOK
3 AnreOpanvecKkre BhIpaXKeHUs 26 1 https://m. eds00.ru/7f415b90
bub6mmoreka IJOK
4 YpaBHEHUS 1 HEPABEHCTBA 12 1 https://m.eds00.ru/7f415b90
bu6mmoreka IJOK
> Tosropenue i oGobuienne ! 1 https://m.edsoo.ru/7f415b90
OBUHIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 102 5 0



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

8 KJIACC

KoanuecTBo yacon DJIeKTPOHHBIE
Ne n/m HaumeHnoBaHue pa3jeioB M TeM NPOTrpPaMMbl B KonTposbHbIe IlpakTHyeckne (uudppoBbIe)
cero padoThI padoThl o0pa3oBaTe/bHbIe
pecypcebl
1 Anrebpaunyeckue BeIpaxkeHus. AyreOpandeckas 15 1 bubmuoreka ITOK
JIpo0Ob https://m.edsoo.ru/7f417af8
bubaunoreka [IOK
2 Uwncna u Berancienns. KBaapaTHele KOpHU 15 https://m.edsoo.ru/7f417af8
3 Yucna u BeruncieHus. CTeneHs ¢ 1ejIbIM 8 1 bubaunoreka LIOK
MoKa3aTeyeM https://m.edsoo.ru/7f417af8
4 YpaBHeHud U HepaBeHCTBA. KBasipaTHbIe 19 1 bubmuoreka [IOK
ypaBHenusi. KBaapatHblii TpexuieH https://m.edsoo.ru/7f417af8
N bubmoreka [IOK
) YpaBHeHus u HepaBeHCTBA. CHCTEMBI YpaBHEHHH 13 https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
6 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bub6mmoreka IJOK
! DymKiun. OCHOBHEIC HOHATH > https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
8 Dyniunn. Hucnossie pyniunn 9 https://m.edsoo.ru/7f417af8
bu6mmoreka IJOK
; TosToperne i 0000werHe 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB 110 TIPOTPAMME 102 6 0



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

9 KJIACC

Ne KoanyecTBO 4acoB DJIeKTPOHHBIE
) HaumeHoBaHMe pa3iesioB H TeM MPOrPaMMbl (mudpoBbIe)
n/n Bcero KOHT%OHLHLIe HpaKTﬁnqecKne 06pA3OBATENBHbIC
padoThI padoThI pecypel
. bubmaunoreka LIOK
1 Yucna u BeluucieHus. [eficTBUTeNbHBIE YKCTa 11 hitps://m.eds00.ru/7f419d08
2 YpaBHEeHUA U HEpaBEHCTBA. Y paBHEHUS C OTHOM 20 1 bubmorexa [JOK
MepeMeHHON https://m.edso0.ru/7f419d08
. bubnuoreka IJOK
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMBI ypaBHEHHIH 17 1 https://m.eds00.ru/7f419d08
bu6mmoreka IJOK
4 YpaBHeHud u HepaBeHCTBA. HepaBeHcTBa 20 1 https://m. eds00.ru/7f419d08
bu6mmoreka IJOK
5 PyHKuIH 20 1 https://m.edsoo0.ru/7f419d08
bu6mmoreka IJOK
6 UmcioBbIe MOCIIEI0BATEILHOCTH 18 1 https://m.eds0o.ru/7f419d08
. bu6mmoreka IJOK
7 [ToBTOpeHuUe, 0000IEHHE, CUCTEMATH3alMs 3HAHU I 30 1 https://m. eds00.ru/7419d08
OBUIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 136 6 0



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

MNOYPOYHOE INVTAHUPOBAHUE

7 KJIACC
Ne Tema ypoka Koanuecrso yacos Jlata DJIeKTpPOHHBIE IN(POBBIE
n/m Bcero Kontpoabneie | [IpakTnyeckue — obpa3soBaTejbHbIE
padoThI padoThI pecypcebl
1 [ToBTOpEHKE N3yYEHHOT 0 MaTepraa 5-6 KI1accoB 1
2 [ToBTOpEeHKE N3yUEHHOT0 MaTepraa 5-6 KIaccoB 1
3 [oHsTHE paMOHATBHOTO YKCIIa 1
4 Apudmernyeckne ISHCTBUS C PalliOHATBHBIMA 1
YrcIaMu
5 Apudmerndeckne ISHCTBUS C pPalliOHATEHBIMU 1
YrcIaMu
6 Apudmerndeckne qeiCTBUA C PallMOHATHHBIMU 1
YrcIaMu
7 BykBeHHBIE BBIpaKEHUS 1 EHGH,HOTeKa LOK
https://m.edsoo.ru/7f41feec
8 ITepemennsie. JlonycTuMble 3HaUEHUS 1
[IEPEMEHHBIX
9 CpaBHeHMe, YIOPS10UMBAHNUE PAllMOHATIBHBIX 1
qrcel
10 CpaBHeHMe, yIOPSI0YMBAHNUE PALIMOHATIBHBIX 1
qrcen
11 CpaBHeHMe, YIOPSI0YMBAHNUE PALIMOHAIBHBIX 1
qrcen
12 Pemenne OCHOBHBIX 32718 Ha JIpoOH, MPOLIEHTHI 1
U3 peanbHON MPAKTHKH
13 Pemenne OCHOBHBIX 3311 Ha JIpoOH, MPOLIEHTHI 1
U3 peatbHON MPAKTHKH
14 Pemenne OCHOBHBIX 3311 Ha JIpoOH, MPOLIEHTHI 1
U3 peabHON MPAKTHKH
15 Pemenne OCHOBHBIX 3211 Ha IpoOH, MIPOLIEHTHI 1
U3 peabHON MPAKTHKH
16 [Ipu3Haku genMMOCTH, Pa3IoKEHUS Ha 1

MHOXUTCIN HATYPAJIbHbIX YHCCII



https://m.edsoo.ru/7f41feec

HpI/I3HaKI/I JACITUMOCTH, Pa3JI0OKCHUA Ha

17 MHOXKUTEITU HATYPAIBHBIX YUCET 1
1T BaHU KBEHHBIX BBIPKEHUMN
18 p;::i(;iﬁ):;g 0106601?}1]/1 H;I/IBGZ[GHI/IS 2111020611;1); 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41fafa
cJlaracMabIx
19| paespurte cxo6oK A npseAcH noROGX ) bubmnorera IOK
https://m.edso0.ru/7f41fd70
cJlaraéMabIx
[Ipeobpa3zoBanre OyKBEHHBIX BBIPaXKEHUH,
20 | packpbITHE CKOOOK U TIPUBEICHUE MOA00HBIX 1
cJlaraéMabIx
[Ipeobpa3zoBanrie OyKBEHHBIX BBIPaXKEHUH,
21 | packpbITHE CKOOOK M MTpUBEICHHE TTOA0OHBIX 1
cjiara€MbIx
29 YpaBHeHue, paBuIa MpeoOpa3oBaHUs 1
YpaBHCHU S, paBHOCHUJIBHOCTH ypaBHEHI/Iﬁ
23 JIunelinoe YPaBHEHHE C OJHOMU vnepeMeHHoﬁ, 1
pelIeHue THHEHHBIX YpaBHEHUH
24 JluneitHoe ypaBHEHHE C OJTHOHM TIEpEMEHHOM, 1 bubmmoreka [IOK
pellieHre TUHERHBIX YpaBHEHNI https://m.edsoo.ru/7f420482
o5 JIuneitHoe ypaBHEHHE ¢ OTHON IIEpEMEHHOM, 1
peLIeHNE JUHEHHBIX YpaBHEHUN
26 | Pemenue 3a51a4 ¢ MOMOIIbIO YpaBHCHHUN 1 bubmorexa HOK
https://m.edsoo.ru/7f42064e
27 Pemenvie 3ama4 ¢ TOMOIIBIO ypaBHEHHHA 1 bubmorera [OK
https://m.edsoo.ru/7f420806
28 Pemmenrie 3ama4 ¢ MOMOIIBIO ypaBHEHHIA 1 bubmorexa [IOK
https://m.edsoo.ru/7f4209a0
29 Pemmenrie 3ama4 ¢ MOMOIIBIO ypaBHEHHIA 1 bubmorexa LIOK
https://m.edsoo.ru/7f420e6e
30 | ®opmysl 1
31 | ®opmysl 1
32 Kountpoabhas padora no teme «Uuncaa n 1

BbIYHCJIeHusA. PanmoHaibHbIe YHCIA.
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ToxknecTBa»

PeanbHbIc 3aBUCHMOCTH. HpﬂMaﬂ u o6paTHa;1

33 1
MPONOPIHUOHATEHOCTH
34 Peanbubie 3aBucumocti. [psimast u oOpaTHas 1
MPONOPIHUOHATEHOCTH
. bubauoreka LIOK
35 | Koopawsata Totku Ha npamoii 1 https.//m.edsoo.ru/7f41de76
bubmauoreka LIOK
36 | fucnospie npomexyTiH . https://m.edsoo.ru/7f41dff2
37 | YncnoBbie MPOMEKYTKH 1
38 Paccrosiare Mex Ly IByMSI TOUKaMu 1
KOOPAWMHATHON NPpAMOK
39 PaccrosiHre Mex Iy TByMSI TOUKaMHu 1
KOOPAWMHATHON NMPSIMON
bub6mmoreka IJOK
40 | Tlonsrmne pynium 1 https://m.edsoo.ru/7f41ef06
. . bubmauoreka [IOK
41 | Croictsa dynxupmii 1 https://m.edsoo.ru/7f41f078
. . bubmuoreka [IOK
42| Cpoiicrsa dyHKupii 1 https://m.edsoo.ru/7f41f1fe
43 | I'paduk GhyHKINH 1
44 [IpsimoyronpHas cucteMa KOOpIuHAT Ha 1 bubmmoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f41el6e
45 [IpsimoyronpHas cucteMa KOOpaIuHAT Ha 1 bubmmoreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f41e42a
Bbubnuoreka IJOK
46 | IIpumepsi rpadukoB, 3aJaHHBIX (HhOpMyTaMU 1 https://m.eds0o.ru/7f41e8a8
Bbubnuoreka IJOK
47 | Ilpumepsi rpadykoB, 3aAaHHBIX (HOPMYITAMH 1 https://m.edso0.ru/7f41ed80
48 | Ilpumepsl rpadukoB, 3aJaHHBIX (HOPMYIAMH 1
49 | Urenue rpadmKoB pealbHbIX 3aBUCUMOCTEH 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41ea24
50 | Yrenue rpadukoB peaqbHBIX 3aBUCHMOCTEN 1
51 | JIuneiinas pyHkums 1 bubnmoreka LJOK
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https://m.edsoo.ru/7f427282

. bubnuorexa [JOK
52 | Jlunciinas pyrKums 1 https://m.edsg)_g.ru/7f427412
53 | [locrpoenue rpaduka JIMHEHHON GYHKINN 1 ﬁgg;ﬁ%iﬁsgﬁ)rﬁﬂ f426d1e
54 | Ilocrpoenue rpaduka JMHEHHONW HYHKINU 1
55 | I'paduk dyHkimm y =[x 1
56 | I'paduk dyHkimm y =[x 1
57 KonTtpoabhas padora no teme «KoopauHarsl n 1 Bubmoreka [JOK
rpapukn. OyHKIIMI https://m.edsoo.ru/7f41f50a
58 | Crenenb ¢ HaTypallbHBIM ITOKa3aTeneM 1 buomorexca LIOK
https://m.edsoo.ru/7f4211de
59 | Crenenb ¢ HaTypallbHBIM ITOKa3aTeNneM 1 brommorera [IOK
https://m.edsoo.ru/7f421382
60 | Crenenb ¢ HaTypalbHBIM ITOKa3aTeneM 1 bubmorexa LHOK
https://m.edsoo.ru/7f42154e
61 CRoIicTBa CTEIECHHU C HATYpPaJIbHBIM ITOKa3aTeIeM 1 bubmorexa [IOK
https://m.edsoo.ru/7f421382
62 CBOICTBa CTEINICHH C HATYPaJbHBIM II0Ka3aTeIeM 1 bubmorexa LOK
https://m.edsoo.ru/7f42154e
63 CBoiicTBa CTEMEHU ¢ HATYPAITBLHBIM ITOKa3aTeneM 1 bubmorera [IOK
https://m.edsoo.ru/7f4218be
64 | CpolicTBa CTEIICHH C HATYPAIbHBIM MTOKa3aTelieM 1
65 | CrolicTBa CTEIIEHH C HATYpPAIILHBIM ITOKA3aTeNeM 1
66 OnHOWIEHBI 1
67 OnHOWIEHBI 1
bubmmoreka LIOK
68 | Muoroanems: . https:// m.edsc])_E).ruﬂf42276e
bubmmoreka LIOK
69 | Muoroanems: . https:// m.edS(I)_}).ru/7f422930
70 CroxxeHue, BHIYUTAHUE, YMHOXKEHUE 1 bubmmoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
71 CrnoxxeHue, BHIYUTAHUE, YMHOXKEHUE 1 bubmmoreka [IOK
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MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
72 CrnoxeHue, BHIYUTaHUE, YMHOXKEHUE 1 bubmuoreka IJOK
MHOTI'OYJICHOB https://m.edsoo.ru/7f422fca
73 CrnoxeHue, BRIYUTaHUE, YMHOXKCHUE 1 bubmuoreka IJOK
MHOTI'OYJICHOB https://m.edsoo.ru/7f423182
74 | Pa3noxxeHrue MHOTOYICHOB HA MHOXKUTEIN 1 bubmmorexa LHOK
https://m.edsoo.ru/7f423312
75 | Pa3noxxeHne MHOTOUJIEHOB HA MHOXKUTEIN 1 bubmmorexa LHOK
https://m.edsoo.ru/7f4237fe
76 @DopMyJIbl COKPAIEHHOIO YMHOKEHHUS 1 EH6H,HOTeKa IOK
https://m.edsoo.ru/7f42432a
7 @DopMyJIbl COKPAIEHHOIO YMHOKEHHUS 1 EHGH,HOTeKa IOK
https://m.edsoo.ru/7f42464a
78 @DopMyJIbl COKPAIEHHOIO YMHOKEHHUS 1 EHGH,HOTeKa LOK
https://m.edsoo.ru/7f424c12
79 DopMyITbl COKPAIEHHOTO YMHOKCHHS 1 EHGH,HOTeKa IOK
https://m.edsoo.ru/7f424fd2
80 | dopmyJsl COKpPAIIEHHOTO YMHOMXKEHHS 1
81 DopMyITbl COKPAIIEHHOTO YMHOKCHHSI 1
82 DopMyIbl COKPAMEHHOTO YMHOXKECHUS 1 EH6H,HOTeKa HOK
https://m.edsoo.ru/7f4251d0
Koutpoabnasi paboTa mo teme
83 «Anaredpanyeckne BbIpasKeHU» .
84 JluneliHoe ypaBHEHHE C ABYMS IIEpEMEHHBIMU 1 1 bubmmorexa LJOK
ero rpaduk https://m.edsoo.ru/7f427c32
85 JluneliHOe ypaBHEHHE C IBYMS TIEpEMEHHBIMU 1 1 bubmmorexa I[JOK
ero rpaduk https://m.edsoo.ru/7f427e8a
86 Cucrema IByX THHEHHBIX YPaBHEHUH C IBYMSI 1 bubmmoreka I[JOK
MIePEMEHHBIMHU https://m.edso0.ru/7f42836¢
87 Cucrema IByX JIMHEHHBIX YPaBHEHUH C IByMsI 1
repeMeHHBIMA
88 CucreMa IByX JJUHEHHBIX YPABHEHUU C IBYMsI 1
repeMeHHBIMA
89 | Cucrema aByX JMHEHHBIX YpaBHEHUH C ABYMSI 1
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NNEPEMCHHBIMU

90 | Pemenue cucrem ypaBHEHHI 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
91 | Pemenue cucrem ypaBHEHHI 1 bubmorexca LIOK
https://m.edsoo.ru/7f42865a
92 | Pemenue cucreM ypaBHEHHI 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
93 | Pemenue cucrem ypaBHEHHI 1
94 PerieHue cucreM ypaBHeHHIA 1
5 | nepamencrnan Beepoccuionan mposepouman | 1 Batmtorexa [10K
https://m.edsoo.ru/7f421044
paboma
9% HTorosasi KOHTpoJibHas padoTa / 1 bubmmoreka LIOK
Bcepoccuiickasn nposepounas paboma https://m.edsoo.ru/7f429c6¢c
97 IToBTOpEHHE OCHOBHBIX MOHSATUM U METOJIOB Kypca 1
7 xmacca, 0000IIeHre 3HAHUHA
98 [ToBTOpEHNE OCHOBHBIX TIOHATHHA U METOIOB Kypca 1 bubmoreka [IOK
7 kacca, 0000IIeH e 3HAHMIA https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX TIOHATHHA U METOIOB Kypca 1 bubmmoreka [IOK
7 kmacca, 0000IIeH e 3HAHMIA https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHME OCHOBHBIX HOHfiTPIfI U METOJIOB Kypca 1
7 xiacca, 00001IeHe 3HaHUH
101 [ToBTOpEHNE OCHOBHBIX MOHITHIA U METOMIOB Kypca 1 bubmmoreka [JOK
7 knacca, 00001eHre 3HAHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHME OCHOBHBIX MOHATHIA U METOIOB Kypca 1 bubmmorexa I[JOK
7 knacca, 00001eHrEe 3HAHUH https://m.edsoo.ru/7f42a900
OBUIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 102



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne i/ T
i eMa ypoxa Bceero KonTtpoabHble | [IpakTHyeckue nsgj:}?nﬂ o0pazoBaTe/IbHbIE
padoThI padoThI pecypcebl
1 PanmonansHbie BepakeHust. Anredpanueckast 1 Bubmoreka LJOK
Apo0b https://m.edsoo.ru/7f430382
2 I[OHYCTI/IMI)IG 3Ha4YCHUA MEPEMECHHBIX, BXOIAIINX 1
B aJIreOpanyecKie BhIPaKECHHS
3 I[OHYCTI/IMI)IG 3Ha4YCHUA MEPEMECHHBIX, BXOIAIINX 1
B aJIreOpanyiecKie BhIPaKECHHS
. . bubmuoreka IJOK
4 OCHOBHOE CBOMCTBO aire0OpanyuecKoi 1poou 1 https://m.eds00.ru/7f4308¢6
. bubmoreka [IOK
5 Coxpamerue apobelt 1 https://m.edsoo.ru/7f430a8a
. bubmoreka [IOK
6 Coxpamerie apobeii 1 https://m.edsoo.ru/7f430f44
. bu6mmoreka IJOK
! Coxpamerne apoGeii 1 https://m.edsoo.ru/7f430f44
8 CroxxeHve, BEIYUTaHUE, YMHOXKCHUE U ICTICHIE 1 bu6mmoreka IJOK
anrebpanvecKux apooeit https://m.edsoo.ru/7f43128¢
9 Crnoxenne, BEIUNTaHUE, YMHOKEHHE U JCJICHHE 1 bu6mmoreka IJOK
anrebpanvecKux Apooeit https://m.edsoo.ru/7f4315c0
10 CrnoxeHnne, BEIUNTaHUE, YMHOKEHHE U J€JICHHE 1 bu6mmoreka IJOK
anrebpanvecKux Apooei https://m.edsoo.ru/7f4318c2
11 CrnoxeHnne, BEIUNTaHUE, YMHOKEHHE U JeJICHHE 1 Bbubnuoreka IJOK
anredpanveckux apooeit https://m.edso0.ru/7f431a20
12 [IpeoOpazoBaHue BRIpaKEHH, COIEPKAIINX 1 bubmmorexa I[JOK
anredpanveckue Ipoou https://m.edso0.ru/7f43259c
13 [IpeoOpazoBaHue BRIPaKEHH, COIEPKAIINX 1 bubmmoreka IJOK
anredpanveckue IpooH https://m.edsoo.ru/7f432736
14 [IpeoOpazoBaHue BRIpaKEHH, COJEPKAIINX 1 bubmmorexa LJOK
anredpanveckue IpooH https://m.edsoo.ru/7f432736
15 Kountpoabhas paboTa mo teme 1 1 bubmmorexa LJOK

«AJdredpanyeckasi Apooby

https://m.edsoo.ru/7f431d36
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16 JeiicTBUTENbHBIC YKCTa 1
17 CpaBHeHMe AeWCTBUTENBHBIX YHCEI 1
18 CpaBHeHME ACHCTBUTEIBHBIX YK CEI 1
19 [onsTre 00 UPPALIIOHATTBHOM YHCIIC 1 Egg?;/(rﬁ?di(%?ﬁ/? f42eaaa
20 KBanpatHerit KopeHb U3 Uucia 1 ﬁgg;ﬁ%g%igﬁﬁn 420452
21 Apudmernyecknii KBaApaTHBIA KOPEHb 1
22 YpaBHeHHE BUAA X> = a 1
23 JlecsaTUHBIE TPUOIMKEHUS UPPAITHOHATBHBIX 1
qHUCes
24 JlecsaTHUHBIE TPUOIIMKEHUS MPPAITMOHATBHBIX 1
qHUCes
25 CaolicTBa apu(METHYECKUX KBaJAPATHBIX KOPHEH 1 EHGH,HOTeKa HOK
https://m.edsoo.ru/7f42d862
26 CaoiicTBa apu(METHUSCKUX KBaJAPATHBIX KOPHEH 1 EH6H,HOTeKa HOK
https://m.edsoo.ru/7f42d862
27 [IpeoOpa3zoBaHMEe YHCIIOBBIX BRIPAKCHUH, 1 bubnuoreka ITOK
COZIEPIKAINX KBAIPATHBIE KOPHH https://m.edsoo.ru/7f42dd26
28 [IpeoOpa3zoBaHMEe YHCIIOBBIX BRIPAKCHUH, 1 bubnuoreka ITOK
COZEPIKAINX KBaIPATHBIE KOPHH https://m.edsoo.ru/7f42ded4
29 [IpeoOpa3zoBaHHe YHCIIOBBIX BRIPAKCHHUH, 1 bubmmoreka [IOK
COZEPIKAIINX KBaIPATHBIE KOPHH https://m.edsoo.ru/7f42e0be
30 [IpeoOpazoBaHHEe YHCIIOBBIX BRIPAKCHHUH, 1 bubmmoreka [IOK
COJIEPKAIIMX KBAJAPATHBIC KOPHU https://m.edsoo.ru/7f42e0be
31 CTenensb ¢ LeIbIM IToOKa3aTeneM 1 bubmorera [IOK
https://m.edsoo.ru/7f4354a4
32 CBoIicTBa CTEIEHH C EIBIM IOKa3aTeIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f435648
33 CBoliCcTBa CTENEHU C LENBIM [TOKA3aTEIeM 1 bubmorexa [IOK
https://m.edsoo.ru/7f435648
34 CBolicTBa CTENEHU C LENBIM II0Ka3aTeneM 1 bubmorexa [IOK
https://m.edsoo.ru/7f435648
35 CBoiicTBa CTEIEHH C IeIbIM MoKa3aTelieM 1 bubmuoreka [IOK
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https://m.edsoo.ru/7f43599a

bubmuoreka LIOK

36 CBOICTBA CTENEHHU C LEIBIM [OKa3aTelIeEM 1 https://m.edsoo.ru/7f435ed6
CrannmapTtHast 3anich yncna. Pasmepsl 00beKTOB
37 OKPYXAIOIIEro Mupa (0T 3JIEMEHTaPHBIX YaCTHUIT 1 bubmuoreka IJOK
JI0 KOCMHYECKHX 00BEKTOB), UTUTETHLHOCTh https://m.edsoo.ru/7f436098
MIPOLIECCOB B OKPY)KAIOLIEM MHPE
38 KonTtpoabhas padora no temam «KBagpaTHble 1 Bubmorexa LJOK
kopuu. Crenenn» https://m.edsoo.ru/7f42ec80
Bubmorexa LJOK
39 | Keanparnoe ypasnenne . https:// m.edsg). ru/7f42eela
40 HenonHoe kBajpaTHOE YpaBHEHUE 1 EHGH,HOTeKa IOK
https://m.edsoo.ru/7f42eela
41 HenonHoe xBazpaTHOE ypaBHEHUE 1 EHGHIHOTeKa IOK
https://m.edsoo.ru/7f42eela
42 dopmyia KOpHEH KBaApaTHOTO YpPaBHEHUS 1 EHGH,HOTeKa HOK
https://m.edsoo.ru/7f42f158
43 dopmya KOpHEH KBaApaTHOTO YpaBHEHUS 1 EH6H,HOTeKa OK
https://m.edsoo.ru/7f42f3f6
44 dopmyia KOpHEH KBaApaTHOTO YpaBHEHUS 1 EH6H,HOTeKa 0K
https://m.edsoo.ru/7f42f5a4
bubmmoreka LIOK
45 Teopewa Btera . https:// m.edS(I)lo.ru/7f42fef0
bubmmoreka LIOK
46 Teopewa Bera . https:// m.edS(I)lo.ru/7f430076
47 Pemmennie ypaBHeHMIA, CBOIAIMINXCS K KBAPATHBIM 1 BHGH,HOTeKa L1OK
https://m.edsoo.ru/7f43c542
48 Pemennie ypaBHeHMIA, CBOIAIMINXCS K KBAPATHBIM 1 bubmorexa HOK
’ https://m.edsoo.ru/7f43c3d0
49 KBagpaTasrit TpéxwieH 1
50 KBagpaTasrit TpéxwieH 1
51 Paznoxenue kBapaTHOro TpEXwieHa Ha 1 bubmmorexa LJOK
MHOXXHUTEIH https://m.edsoo.ru/7f42fd38
52 PasnoxxeHne kBapaTHOrO TpEXWIEHA Ha 1 bubmmoreka LJOK
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MHOXHTEIN https://m.edsoo.ru/7f42fd38
53 [Ipocteiinmme qpoOHO-pallMOHALHBIC YPABHEHUS bubmmorexa [IOK
P P patt P https.//m.edso0.ru/7f4328¢6
54 [Ipocretitme n1poOHO-palOHATbHbIE YPABHEHHS bubmmorexa LHOK
P P patl M https.//m.edsoo.ru/7f432b6e
Perrenie TEKCTOBBIX 33124 C ITOMOIILIO bubauoreka LIOK
55 s .
KBaJIpaTHBIX YPaBHCHUIT https://m.edsoo.ru/7f42f75c
56 Perrene TeKCTOBBIX 33124 C ITOMOIILIO bubauoreka LIOK
KBaJ[paTHBIX YPaBHCHUI https://m.edso0.ru/7f4218f6
Koutpoabnas pa6ora no teme "KBaaparHbie bubmuoreka ITOK
57 (V) 1] "
ypaBHenusi. KBaapaTHblii Tpexwien https://m.edsoo.ru/7f4301f2
JIuneiiHOE ypaBHEHUE C JBYMsI IIEPEMEHHBIMU,
58 ero rpaduK, MpUMEphI PElIeHNs YypaBHEHUH B
LEITBIX Yhcax
JIuneiiHOE ypaBHEHUE C JBYMsI IIEPEMEHHBIMU,
59 ero rpaduK, MpUMephI PElIeHNs YpaBHEHUH B
LIENTBIX YHCIIaxX
JIuHeliHOe ypaBHEHUE C IByMsI IEPEMEHHBIMH,
60 ero rpaduk, IpUMephI PEIICHNS YpaBHEHUH B
LIENTBIX YHCIIaxX
61 Pemenue cucrem IByX JTMHEHHBIX YpaBHEHUH C
JIBYMS MTepEMEHHBIMA
62 Pemenue cucrem IByX JJMHEHHBIX YpaBHEHUM C
JBYMS TTepEMEHHBIMA
63 Pemenue cucrem IByX JJMHEHHBIX YpaBHEHUM C
JBYMS TTepEeMEHHBIMU
64 IIpumepsl pelieHus cucTeM HeTMHEUHBIX
YpaBHEHHUH C TByMS ITepeMEHHBIMU
65 IIpumepsl pelieHus cucTeM HeTMHEUHBIX
ypaBHEHUH C IBYyMS MTepeMeHHBIMU
I'pacdmueckast uHTEpIIpETAIINST YPABHEHHUS C
66 11_: (1)51 e eMeHHLII\I/iI/IpI/I CI/ILLTGN}I] IJ)UzIHeI‘/'IHHx bubmorexa HOK
AABYM TIEP! https://m.edsoo.ru/7f43d6d6
ypaBHEHUH C IBYyMs MTepeMeHHBIMU
67 I'paduueckas uHTEpIIpETAlMsI YPABHEHUS C bubmmorexa LJOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6

ABYMs IIEPEMCHHBIMU U CUCTEM JIMHEWHBIX
ypaBHeHI/Iﬁ C ABYM NICPEMCHHBIMU

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

Perienre TeKCTOBBIX 3aJga4 C IIOMOIIBKO CUCTEM

68 . 1
YpaBHEHUH
69 Pemenne TEKCTOBBIX 3121 € IOMOILBIO CHCTEM 1
YpaBHEHUH
70 Pemenne TEKCTOBBIX 3121 € IOMOILIBIO CHCTEM 1
YpaBHEHUH
71 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
72 YucnoBble HEPABEHCTBA U MX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0J1HOM TTepeMeHHON 1
74 JIuHelinble HEpaBEHCTBA C OJHOW NEPEMEHHON 1 1 bubmoreka [IOK
UX peIIeHUE https://m.edsoo.ru/7f42c692
75 JIuHelinble HEpaBEHCTBA C OJHOW NEPEMEHHON 1 1 bubmoreka [IOK
UX pelIeHUe https://m.edsoo.ru/7f42c840
76 JIuHelinble HEpaBEHCTBA C OJHOW MEPEMEHHON 1 1
WX pelieHue
77 CuctreMbl JIMHEWHBIX HEPABEHCTB C OJTHOU 1 bubmoreka [IOK
MepeMEHHON M MX peleHne https://m.edsoo.ru/7f42ch88
78 CuctreMbl JIMHEWHBIX HEPABEHCTB C OJTHOU 1 bubmmoreka [IOK
IepeMEHHON M MX pelIeHne https://m.edsoo.ru/7f42cd2c
79 CucreMbl JH:IHeﬁHLIx HEPaBEHCTB C OJIHOU 1
IepeMeHHON U UX PEIIeHne
N3obpakeHne penreHns THHEHHOTO HepaBEHCTBA bubmmoreka [IOK
80 . . 1 .
M MX CHCTEM Ha YHCJIOBOM MPSIMOM https://m.edsoo.ru/7f42c9e4
81 NzobpaskeHne perieHuns TMHEHHOTO0 HEpaBEHCTBA 1 bubmmorexa I[JOK
M MX CHCTEM Ha YHCIOBOM MPSIMOM https://m.edsoo.ru/7f42c9e4
82 Kontposabhas padora no remam 1
«HepaBencTBa. CucTeMbl YPaBHEHHUI»
bubmmotreka IJOK
83 Tonsrmue Qymximm . https:// m.edS(I)_}).ru/7f433c12
84 OO6nacTh onpeneneHus © MHOXKECTBO 3HAYSHU I 1 bubmmoreka LIOK
GbyHKIMN https://m.edsoo.ru/7f433d84
85 CriocoObl 3a1aHust QyHKIUNA 1



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

86 I'padux pyaxumm 1
87 CaolicTBa (yHKIIMHU, UX OTOOpaKEHHUE Ha 1
rpaduke
88 Urenne U noctpoeHue rpadukoB QyHKIHAH 1
89 [Tpumepsr rpaduKoB GYHKINH, OTpaXKAIOIIUX 1
peasIbHbIC TTPOIECCHI
90 @DyYHKIIMHY, OMUCHIBAIOIIHE MPSIMYIO U 00paTHYIO 1 Bbubmorexa LJOK
MPOIOPLUOHAIILHBIC 3aBUCUMOCTH, UX TpapuKu https://m.edsoo.ru/7f434bbc
91 lMunepOona 1
bubmuoreka IJOK
92 T'unepbona . https://m.edsg).ru/7f4343e2
bubmoreka [IOK
93 T'pagu Qymrypm y = x* 1 https:// m.edS(I)lo.ru/7f434572
=2 v=x3 v="VYx v=lx|
94 ;I;)};I({bl;izzllc};e );)éI?JIeH;e, }}IlpaBHXe,H}II/Iﬁ EI( |(’JI/ICT6M 1 brommorera [IOK
ypABHEHHA https://m.edsoo.ru/7f434d38
95 xypeos 7 § ktacoon, oBoGuteme smammt ) Bubmorexa LIOK
. ’ https://m.edsoo.ru/7f4371aa
Bcepoccuiickaa nposepounas paboma
9% HToroBast KOHTpOJILHasI padoTa / 1 bubmmorexa IJOK
Bcepoccuiickaa nposepounas paboma https://m.edsoo.ru/7f434eb4
97 IToBTOpEHNE OCHOBHBIX MOHATUN U METO/0B 1
KypcoB 7 1 8 KitaccoB, 0000IIIeHNE 3HAHUH
98 IToBTOpEHNE OCHOBHBIX IMOHSATHN U METOOB 1 bubmmoreka [IOK
KypcoB 7 u 8 Ki1accoB, 000011IeHHE 3HAHHUI https://m.edso0.ru/7f43736¢
99 IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJOB 1 bubmmorexa I[JOK
KypcoB 7 u 8 ki1accoB, 00001eHNE 3HAHUI https://m.edso0.ru/7f437510
100 IToBTOpEHKE OCHOBHBIX MOHSATUNA U METOJ OB 1 bubmmorexa I[JOK
KypcoB 7 u 8 ki1accoB, 00001IeHHE 3HAHHUN https://m.edso0.ru/7f4376b4
101 [ToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB 1 Bu6bnuoreka IJOK
KypcoB 7 u 8 ki1accoB, 000011IeHHE 3HAHHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHKE OCHOBHBIX MOHATUNA U METOJOB 1 Bubnuoreka IJOK
KypcoB 7 u 8 kiaccoB, 0000IIeHHEe 3HAHUI https://m.edsoo.ru/7f437858
OBUHIEE KOJIMYECTBO YACOB 11O MIPOI'PAMME 102



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KJIACC

Ne n/m Tema ypoka KoaunuecTBo yacon Hdara JyekTpoHHbIEe HU(POBLIE
Beero Kontpoabnbie | lIpakTuyeckue | H3y4eHusi | o0pa3oBaTesibHbIE Pecypehbl
padoThI padoThI
1 ParnmonanbHbIe Yncia, UppanuoHaIbHbIE 1
YHUCJia, KOHEUHbIE 1 OECKOHEYHBIE ACCSITHYHbBIC
npobu
2 ParnmonanbHbIe Yncia, UppanroHATbHBIE 1
YHUCia, KOHEUYHbIE M OECKOHEYHBIE AECSITHYHbBIC
npobu
3 MHO0ecTBO AJeHCTBUTENBLHBIX UHCE; 1
JEHCTBUTENbHBIE YHCIIa KaK OECKOHEYHBIC
JECATUYIHBIC IpoOU
4 B3anmMHO 04JHO3HAYHOE COOTBETCTBUE MEKITY 1
MHOYECTBOM JICHCTBUTEIHHBIX YUCENT U
MHO»ECTBOM TOYEK KOOPAMHATHOM NPAMON
) CpaBHEHHE NCUCTBUTENBHBIX YUCET, 1
apupMeTHIECKUEe IEHCTBHSI C
JNENCTBUTEIbHBIMU YUCIAMHU
6 CpaBHEHHE NCUCTBUTENBHBIX YUCET, 1
apudmeTrnyeckue AeUCTBUS C
JEHUCTBUTEIbHBIMU YUCIIAMU
7 [TpuOamxkEHHOE 3HAYCHUE BEJTUYHHBI, 1
TOYHOCTH MPUOJIMKECHUS
8 OKpyricHHe Yrce 1
9 OxkpyrieHue ymcen 1
10 [Ipuknaka v OLIEHKa pe3yabTaTOB BHIYUCICHUI 1
11 [IpukuKa 1 OIleHKa pe3ybTaTOB BHIYHUCICHUIN 1
12 JIuneitHoe ypaBHeHUe. PelieHue ypaBHEHMI, 1 Bubmmorex [IOK

CBOJISIIIUXCS K TUHESHHBIM

https://m.edsoo.ru/7f43bf66



https://m.edsoo.ru/7f43bf66

13

JInneiiHoe ypaBHeHue. PelieHne ypaBHeHUN,
CBOJIMXCS K JIMHEHHBIM

14 | KsagpaTHOe ypaBHeHHE. PelieHne ypaBHEHUIA, Bu6mioreka [IOK
CBOJISIIMXCA K KBaJPaTHBIM https://m.edsoo.ru/7f43c542

15 | KsagpaTtHOe ypaBHEHHE. PelieHne ypaBHEHUI, Bu6moreka [IOK
CBOJISIIMXCA K KBaJPaTHbIM https://m.edsoo.ru/7f43c542

16 | KsagpaTtHOe ypaBHeHHe. PelieHue ypaBHEHUIA, Bu6mioreka [IOK
CBOJIIMXCA K KBAIPATHBIM https://m.edsoo.ru/7f43c3d0

17 buxBanpaTHbie ypaBHEHUS Bubanorexa [IOK

https://m.edsoo.ru/7f43c3d0

18 bukBanpaTHbie ypaBHEHUs

19 [Ipumeps! penieHust ypaBHEHUN TPEThEU U
YETBEPTOM CTENEHEN Pa3JIOKEHUEM Ha
MHOKUTEITN

20 [Tpumeps! pemieHus: ypaBHEHUH TpeTbed U BuGnuoreka [TOK
4eTBEPTOM CTeneHeil pa3IokKeHneM Ha https://m.edso0.ru/7f43c9b6
MHOKUTEIN

21 [Ipumepsl perieHns: ypaBHEHUM TPEThEH U bubnuorexka [JOK
YETBEPTOM CTENEHEN pa3IOKEHUEM Ha https://m.edso0.ru/7f43c9b6
MHOKUTEIN

22 [TpuMepsl pelieHus: ypaBHEHHI TpEThel U
4eTBEPTOU CTENEHEN pas3IoKeHUEM Ha
MHOKUTEIIN

23 Pemenne n1poOGHO-paliMOHaNbHBIX YpaBHEHUI

24 Pemienne n1po6GHO-paliMOHANBHBIX YPaBHEHUI

25 Pemienne n1po6GHO-paliMOHANBHBIX YPaBHEHUI

26 Pemenne n1poOGHO-palIMOHANBHBIX YPaBHEHUH

27 Perienune TeKcTOBBIX 3aau alreOpandeckum

METO0M



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

28

Pemenne TekcToBBIX 3a7au aNredpandeckum
METOJI0M

29 | PemicHMe TEKCTOBBIX 33/1a4 areOpandecKumM
METOJIOM
30 | PemieHue TEKCTOBBIX 33j1a4 areOpanuecKumM
METOJIOM
31 KonTtpossHast padoTa 1o Teme "YpaBHEHUS C
0JIHOM nepeMeHHOoN"
32 YpaBHEHHE C ABYMsI IEPEMEHHBIMU U €r0 Bubnmoreka [IOK
rpaguk https://m.edsoo.ru/7f43d0b4
33 YpaBHEHHE C ABYMsI IEPEMEHHBIMU U €r0 Bu6nmoreka [IOK
rpapuk https://m.edsoo.ru/7f43d0b4
34 Cucrema 1ByX JINHEVHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMU U €€ pelIeHUE
35 Cucrema IByX JINHEWHBIX YPAaBHEHHUM C IBYMS
IIEPEMEHHBIMU U €€ peLICHUE
36 CucreMa JABYX JHHEHHBIX YPABHCHHIA C IBYMSI
TIEPEMEHHBIMU U €€ PEIIECHNE
37 CucreMa IByX JUHEUHBIX YPABHEHUH C JIBYMS
TIEPEMEHHBIMH U €€ PEIICHUE
38 Perrenue cucreM IBYX ypaBHEHHi, OJHO U3 Bu6mmoreka [IOK
KOTOPBIX HHHCﬁHOC, a ipyroe — BTOpOﬁ https://m.edsoo.ru/7f43d23a
CTETICHU
39 Perrenue cucreM IBYX ypaBHEHHi, OJHO U3 Bu6mmoreka [IOK
KOTOPBIX JJMHEWHOE, a IPYroe — BTOPOU https://m.edsoo.ru/7f43d55a
CTETICHU
40 | Pemienue cucteM JIByX ypaBHCHUH, OJHO M3
KOTOPBIX JJMHEHHOE, a IPyroe — BTOPOU
CTETICHU
41 Pemenne cucreM AByX ypaBHEHHUH, OJTHO U3
KOTOPBIX JIMHEHHOE, a Pyroe — BTOPOi
CTENCHU
42 I'padmyeckast ”HTEpIPETAIMSI CUCTEMBI

yYpaBHEHUH C IByMs NIEpeMEHHBIMU



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

43

I'paduueckast MHTEPIIPETALIUS CUCTEMBI
YpaBHEHUH C ABYMsI IEPEMEHHBIMU

44 Pemenune TeKCTOBBIX 3371249 anreOpandecKum
CII0COOOM
45 Pemenune TeKCTOBBIX 337249 anreOpandecKum
CII0CO00OM
46 Pemenue TeKCTOBBIX 337129 anreOpandecKum
CII0COOOM
47 Pemienne TeKCTOBBIX 3a71a4 anreOpanyecKum
CII0COOOM
48 KonTponsHas pabora no teme "Cucremsl
ypaBHEeHUH"
49 UucnoBsle HEpaBEHCTBA U X CBOMCTBA bubmmorexa [JOK
https://m.edsoo.ru/7f43ad5a
50 YucnoBsle HEpaBEHCTBA U UX CBOMCTBA bubmmorexa [JOK
https://m.edsoo.ru/7f43af08
o1 JInHeHHBIC HEPABEHCTBA C OTHOM MTEPEMEHHOM bubnuorexa [JOK
1 UIX pEIIeHNe https://m.edsoo.ru/7f43af08
52 JIuHeitHbIe HEpaBEHCTBA ¢ OJHOM EPEMEHHOMN Bubnmoreka ITOK
1 UIX pElIeHNe https://m.edsoo.ru/7f43af08
53 JIuHeiHbIe HEpaBEHCTBA ¢ OJHOM EPEMEHHOM
U UX pEUICHHUE
54 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOM U UX PEIICHUE
55 CucTeMbl TUHEUHBIX HEPABEHCTB C OJTHOM
MEPEMEHHOMN U UX PEIICHUE
o6 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOU Bbubnuorexka [IOK
HepeMeHHoﬁ U UX PEIICHUE httDS://m.EdSOO.rU/7f43b098
o7 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOU Bbubnuorexka [IOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43b21e
58 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubnuorexa [IOK
https://m.edsoo.ru/7f43b5a2
59 KBagpatHble HepaBEeHCTBA U UX PEILICHHE



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2

60

KBagparHble HEpaBEHCTBA U UX PELICHUE

61 KBanpaTHble HEpaBEeHCTBA M HX PEIICHUE Bu6nuoreka [IOK
https.//m.edso0.ru/7f43b098
62 | KBampaTHbIe HEpaBEHCTBA U MX PEIICHUE
63 | KBampaTHble HEpaBEHCTBA U MX PEIICHUE
64 I'padmueckas uHTEpIIpEeTalIis HEPABEHCTB U
CHUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU
65 I'padmueckas uHTEpIIpEeTaLINs HEPABEHCTB U
CHUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU
66 | I'padmueckas MHTEpIIpeTAIUs HEPABEHCTB U
CHUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU
67 I'padmueckas uHTEpIIpeTallis HEPABEHCTB U
CHUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU
68 KonTtponsHas pabora o Teme "HepaBencrtsa"
69 | Keagpatnunas dyHkums, e€ rpaguk u Bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
70 Ksangparnunas pynkmnus, e€ rpadux u bu6morexa [IOK
CBOICTBa https://m.edsoo.ru/7f439842
71 Kpanparuunas ¢pyHKius, e€ rpaduk u Bubanoreka [TOK
CBOIICTBa https://m.edsoo.ru/7f4399b4
72 [Tapa6osa, KOOpIMHATHI BEPIIUHBI TapabOJIbl, bubmmorexa LIOK
0Ch CHMMETPHH 1apadoJIbl https://m.edsoo.ru/7f439eb4
73 [Tapaboma, KOOpIMHATHI BEPIIUHBI TapaboJIbl, bubmmoreka I[JOK
0Ch CHMMETPHH IapadoJIbl https://m.edsoo.ru/7f43a03a
74 [Tapaboma, KOOpIMHATHI BEPIIUHBI TapaboJIbl, bubmmoreka I[JOK
0Ch CHMMETPHH 11apadoJIbl https://m.edsoo.ru/7f43alac
75 [Tapabona, KoOOpAMHATHI BEpIIMHBI TApadoJIbI, bubnuorexa [IOK
0Cb CUMMETPHUU N1apadoIbl https://m.edsoo.ru/7f43a31e
76 [Tapabona, KOOpAMHATHI BEpIIMHBI TApadoJIbI, bubnuorexa [JOK

OCb CUMMCTpPHUU napa60nbl

https://m.edsoo.ru/7f43a526



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

77

[Tapabona, KoOOpAMHATHI BEPIIMHBI TApaOOIIbI,
0Ch CUMMETPHUHU IapaboJIbl

bubmuoreka LIOK
https://m.edsoo.ru/7f43ab84

78 | ITapabosa, KOOpAWHATHI BEPUIMHBI I1APa0OJIbI,
0Cbh CHMMETPHH 11apa0doJIbl
79 | ITapabona, KOOpAWHATHI BEPUIMHBI TTAPA0OJIbI,
0Cbh CHMMETPHH 11apadoJIbl
80 I'padpuxm Gynxmmii: y = kx, y =kx + b, y=k/x,
y=x3, y=vx, y=|x|
81 I'paduxn Gynxmmii: y = kx, y =kx + b, y=k/x,
y=x3, y=vx, y=|x|
82 I'paduxm Gynxmmii: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=[X|
83 I'paduxm Gynkmmii: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=[X|
84 I'paduxn Gynkmmii: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=[X|
85 I'padukn pyukmmii: y = kx, y =kx + b, y=k/X,
y=x3, y=vx, y=|x|
86 I'padukn Gynkmwmii: y = kx, y =kx + b, y=k/x,
y=x3, y=vx, y=|x|
87 I'paduku pynkumii: y = kx, y =kx + b, y=k/x,
y=x3, y=vX, y=[X|
88 KonTpoinsHast padota o teme "®dynkuun"
89 TTousiTHe YUCIOBOM MOCIIENOBATEILHOCTH bu6mmoreka IJOK
https://m.edsoo.ru/7f43e6c6
90 3aaHue MOCIEN0BATEIBHOCTH PEKYPPEHTHOM bubnmnorexa LJOK
dbopmynoit 1 GopmMysIol N-ro YIeHa https://m.edsoo.ru/7f43ebda
91 ApudmMerrnueckas ¥ TeOMeTpUIECKas bubmmoreka [IOK
Iporpeccuun https://m.edsoo.ru/7f43ed7e
92 Apudmernueckas U reoMeTpruecKas bubmmorexa LJOK
MPOTPECCUU https://m.edsoo.ru/7f43f3b4
93 ®opMyibl N-ro wieHa apupMeTHIecKoil u bubnuorexa [IOK

TE€OMETPUYECKON IPOTPECCHM, CYMMBI IEPBBIX

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



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a

n 4JCHOB

94

@opmynel N-TO WieHa apuMeTHIecKoit n
r€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX
N 4JIEHOB

bubmuoreka LIOK
https://m.edsoo.ru/7f43ef2¢c

95

@opMyITel N-TO WieHa apuPMETHIECKOH U
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX
N 4JICHOB

bubauoreka LIOK
https://m.edsoo.ru/7f43f0c6

96

®opMmyIbl N-ro uieHa apuPpMeTHUECcKOn 1
F€OMETPUUYECKON MPOTrPECCUM, CYMMBI ITEPBBIX
N 4JICHOB

bubauoreka LIOK
https://m.edsoo.ru/7f43f72e

97

®opMmyIbl N-ro uieHa apuPpMeTHIecKo 1
F€OMETPHUYECKON MPOTrpeCCUil, CyMMBI ITEPBBIX
N 4JIEHOB

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

98

®opmyIbl N-ro YieHa apuPpMeTHIecKo 1
F€OMETPUYECKON MPOTPECCUM, CYMMBI ITEPBBIX
N 4JICHOB

99

dopMyItbl N-TO WieHa apuhMETUIECKON U
reOMETPUUYECKON POTrPECCUid, CYMMBbI MEPBBIX
N YWICHOB

100

dopMyItbl N-TO WieHa apuhMETUIECKON U
reOMETPUUECKON MPOTrPECCHit, CyMMbI IEPBBIX
N YICHOB

101

N3obpaxenue wieHOB apu(METHIECKON 1
reOMETPUYECKO MPOTpeccuii TOYKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

102

N300pakeHue 4ieHoB apuMeTHIECKON U
reOMETPHYECKOM MPOrpeccuii TOUKaMH Ha
KOOPJIMHATHOU TJIOCKOCTH

103

JIMHEWHBIN U SKCIIOHEHITUAIBLHBIA POCT

104

CnosxxHele IMPOLCHTELI

bubmmoreka LIOK
https://m.edsoo.ru/7f43fe0e
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM

OBPA30OBATEJILHOM ITPOT' PAMMBI

7 KJIIACC
Kon .
HpOBEpHEMOro IIpoBepsiemble Npe/IMeTHbIe Pe3yJbTaThl 0CBOEHHs OCHOBHOM
o0pa3oBaTeJbHON MPOrPaMMBbI OCHOBHOTO 00111er0 00pa3oBaHus
pe3yabTara
1 Uucna v BEIYUCICHUS
11 BI)\I'HOJIHSITI), coderasl YCTHbIE W MHCBMEHHBIE MPUEMBI, apUPMETHUECKHE
JEUCTBHS C PAIIOHATBHBIME YHCIIAMHU
HaxomuTh 3HaYeHUs! YUCIOBBIX BBIPAXXEHUH, TPUMEHSATH pa3HOOOPa3HbIE CIIOCOObI
1.2 U TpUEMBI BBIYMCIEHUS 3HAUYEHUH JPOOHBIX BBIPAKEHWH, COIEpIKaluX
OOBIKHOBEHHBIC H JICCTHYHBIE IPOOU
[lepexomuTh OT oOnmHOH (OpPMBI 3amucH YKcenl K ApYyrod (mpeoOpa3oBBIBATH
1.3 JECATUYHYI0 JApo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU, B OECKOHEUHYIO JICCATHYHYIO JIPOOb)
14 CpaBHUBaTh U YIIOPAI0YNBATH PAIlMOHATHHBIC YHCIIA
15 OKpyTSTh YHCIa
BBIMONHATS TPUKUAKY M OIEHKY pe3yjbTaTa BBIYUCICHWH, OICHKY 3HAYCHHU
1.6 YHUCJIOBBIX BBIPOKCHUN. BBIMONHATE NEWCTBUS CO CTENEHSIMH C HATypallbHBIMH
MOKa3aTeNsIMU
17 IIpuMeHsATh NpU3HAKKA JETMMOCTH, DPA3JIOKEHHWE Ha MHOKUTEIH HATypaJlbHBIX
qrceln
Pemate npaxkTHKO-OpHEHTUPOBAHHbBIE 3aJjaud, CBSI3aHHbIE C OTHOIIEHUEM
18 BEMMUAH, MPOMOPIMOHANBHOCTEIO BETUYMH, NPOLEHTAMH, HHTEPIPETHPOBATH
PE3yJIbTaThl pelleHUs 3a1a4 ¢ y4ETOM OrpaHUYEHMH, CBA3aHHBIX CO CBOHCTBAMHM
paccMaTpUBaeMbIX O0BEKTOB
2 AnreOpanvecKkre BhIpaXKCHHSI
21 Hcnonp3oBaTh anreOpanyecKyl0 TEPMUHOIOTUIO U CHUMBOJIUKY, IPUMEHSTH €€ B
IIpOLIecCe OCBOCHUS yueOHOro Marepuana
29 Haxomute 3HaueHuss OyKBEHHBIX BBIPAXEGHUH IpH 3aJaHHBIX 3HAYCHHUSX
[IepEMEHHBIX
23 BeimonuaTe npeoOpa3oBaHusl LEJIOr0 BHIPAXKEHHsI B MHOTOWIEH IHPHUBEINCHUEM
MTOTOOHBIX CJIATa€MBIX, PACKPBHITHEM CKOOOK
24 BbInonHATe YMHOXKEHHE OZHOWIEHA HA MHOTOWIEH M MHOI'OYJICHAa HA MHOT'OUJIEH,
MPUMEHSTH (OPMYJIBI KBaApaTa CyMMBI M KBaJIpaTa pa3sHOCTH
OcCyIecTBIATh  pa3iOKEHHE MHOTOWIEHOB HA MHOXHUTEIHM C  IIOMOLIBIO
25 BBIHECEHHSI 3a CKOOKM OOIINEero MHOXHUTENS, TPYIIUPOBKA CJaraeMbIX,
MIpUMEHEHHs POPMYT COKPAIIEHHOTO YMHOMKEHHSI
26 [IpumensTe mpeoOpa3oBaHUs MHOTOYJIECHOB AUA. PEIICHHS PasIMYHbIX 3a7ad 3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PeaIbHONH IPAKTHKH
27 Hcnonp3oBaTh CBOWCTBa CTENEHEH C HATypaJbHBIMU IIOKa3aTesIMUA IS
peo0pa3oBaHysl BEIPAXKEHUN
3 YpaBHEHHS U HEpPAaBEHCTBA
Pemwate nuHeEliHBIE ypaBHEHHS C OIHOW NEPEMEHHOW, INPHUMEHssS MpaBuia
3.1 nepexoa OT UCXOJHOI'0 YpaBHEHHsI K paBHOCHIIbHOMY emy. [IpoBepsiTs, sBnsercs
JIM YHMCJIO KOPHEM YpaBHEHUS
39 [IpumensaTs rpaduueckue METOAbl NPU PEIICHUH JUHEWHBIX YpPAaBHEHUH M HX
CHUCTEM




33 [lonOupate mpuMepsl map 4uCeN, SIBISIOMINXCS PEIICHUEM JIMHEHHOTO YpaBHEHHS
C JIByMsl IepeMEHHBIMU
34 CrponuTh B KOOPAWHATHOM IUIOCKOCTH Tpa(UK JMHEHHOTO ypaBHEHHUS C ABYMS
MepeMEHHBIMH; TONB3YsICh TpadMKOM, IPUBOANTH MPUMEPHI PELICHHUS YpaBHEHHUS
35 Pemate cucrembl NBYX JTUHEMHBIX ypaBHEHHUH C JBYMs NEpEMEHHBIMH, B TOM
yrcie rpaduuecku
CocTaBnaTh U pemaTh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEWHBIX ypaBHEHUN
3.6 M0 YCJOBMIO 3a/1ayM, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJIauH
IIOJIy4EHHBIN pe3yiabTaT
4 Koopaunats! u rpaduku. @yHKIMH
Nzo0paxarh Ha KOOPIWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
4.1 KOOpIWHATaM, JIy4d, OTPE3KH, WHTEPBaJIbl, 3aIUCHIBATh YHCJIOBBIE MPOMEKYTKH
Ha aJIre0panyecKoM s3bIKe
4.2 OTmeuaTh B KOOPIMHATHOM IJIOCKOCTH TOYKH IO 33JIaHHBIM KOOpIMHATAM
4.3 Crpoutb rpaduku muHeWHbIX QyHKImd. CTpouTh rpaduk GyHKIHMU ¥ = [X|
OnwuckiBaTh ¢ MOMOIIBIO (PYHKIMK M3BECTHBIE 3aBUCHMOCTH MEX/Y BEIHUYMHAMU:
4.4 CKOpOCTb, BpeMms, paccrosiHue, LIEHy, KOJIMYECTBO, CTOUMOCTS,
MIPOM3BOANTENHHOCTD, BPEMsI, 00BEM pabOTHI
4.5 HaxomuTh 3Ha4eHune GyHKIWU 110 3HAYSHUIO e€ apryMeHTa
[Monumath rpaduueckuii crnoco0 MpeACTaBiCHUS M aHanu3a HHOOPMAIUH,
4.6 W3BIIEKATh U MHTEPIPETHPOBATH HH(DOPMAIIUIO U3 TPa(QUKOB pealibHBIX MPOIIECCOB
Y 3aBHCUMOCTEH
8 KJIACC
Kon .
HpoBepsieMoro IIpoBepsieMble Npe/IMeTHbIe Pe3yJIbTATEI 0CBOEHHs OCHOBHON
pesyIbTaTa o0pa3oBaTe/bHOIl NPOrpPaMMBbI OCHOBHOTI'0O 0011ero 00pa3oBaHus
1 Uricnia ¥ BBIYMCIEHUS
Hcnonp3oBaTh HavaabHbIE IPEACTABICHNUS O MHOXECTBE IEHCTBUTEIBHBIX YHCEI
11 IUISL CPaBHEHMSI, OKPYIJICHHUS! U BBIUMCICHNHN, N300pakaTh AEHCTBUTEIbHBIC YHCIIA
TOYKaMH Ha KOOPJUHATHOU MPSIMOM
[Ipumensate mnoHATHE apuU(METHYECKOrO0 KBaAPATHOIO KOPHS, HaXOIUTh
12 KBaJpaTHbIC KOPHM, WCIONB3Ysl IPHU HEOOXOAMMOCTH KaJIbKYJISITOp, BBIIOJIHSTH
mpeoOpa3oBaHMs BBIPAKCHUH, COACPKAIIMX KBaApaTHbIE KOPHHU, HCIIONb3Ys
CBOIICTBA KOpHEH
13 Hcnonp3oBaTh 3anucy OONBIIMX M MAJbIX YUCEN C IOMOLIBIO IECATUYHBIX APOOei
U cTeneHeil yncna 10
2 Anrebpanveckre BhIpaXeHHS
21 [IpuMeHATP  NOHATHE CTENEHM C  LENbIM  [I0KAa3aTeleM,  BBINOIHSTH
peo0pa3oBaHysl BRIPAKEHUH, COEpKAIMX CTEIEHHU C LIEIbIM II0Ka3aTeNeM
29 BbImonHATE TOXAECTBEHHBIE NPEoOpa30BaHUsl PALMOHAJBHBIX BBIPAKCHUN Ha
OCHOBE IPABWJI ACHCTBUH HaJ MHOTOYWICHAMH U aJIreOpandyecKUMHU APOOSIMU
2.3 PackianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIH
24 [IpumensaTes nmpeoOpa3oBaHMs BBIPAKEHUH ANs PELICHUA PasTMIHBIX 33724 M3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PeaIbHONH IPAaKTHKH
3 YpaBHEHUS U HEPABEHCTBA
31 Pemwate JsmHeliHBIE, KBaApaTHBIE YPaBHEHU M  palMOHAIbHbIE YpAaBHEHUS,
CBOJILIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUH C IBYMs NIEPEMEHHBIMU
3.2 [IpoBoANTE MpOCTENIINE UCCIENOBAHNS YPABHEHUN U CHCTEM YPaBHEHUH, B TOM




qucie ¢ IpUMEHEHHEM TpadUUecKuX MPEACTaBIcHUi (YCTaHABINBATh, UMEET JIH
ypaBHEHHE WM CHUCTEMa YpPaBHEHWH pEIICHUs, €CIM HMEET, TO CKOJBKO, U
rpoyee)

[lepexomuTh OT CIIOBECHOIN (POPMYIMPOBKH 33734l K €€ anreOpandeckor MoJeu

3.3 C TOMOUIBI0O  COCTAaBJICHWS  YpaBHEHHsS WM  CHCTEMBl  YPaBHEHHH,
MHTEPIIPETHPOBATH B COOTBETCTBHH C KOHTEKCTOM 3aJ1auHl MOMyYeHHBIA pe3yabTaT
[IpuMeHATH CBOWMCTBA YHCIOBBIX HEPABEHCTB Ul CPaBHEHUS, OICHKH, PEIIATh
34 JIMHEWHBbIE HEPABEHCTBA C OAHOW MEPEMEHHOM M HX CHUCTEMBI, JaBaTh
rpadMuecKyl0 WILIIOCTPAIMI0O MHOXKECTBA PEUICHU HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB
4 OyHKIUN
[loHumatrh W WCIONB30BATh (PYHKIIMOHAJBHBIE IOHSATHS W S3bIK (TEPMHUHBI,
4.1 CHUMBOJINYECKHE O0003HAYEHHS), OMpENeNiTh 3HaueHHe (YHKIWU M0 3HAYCHHIO
apryMeHTa, Onpe/eNsiTh CBOMCTBA QYHKIMH 1O e€ TpaduKy
Crpoutb TpaduKy deMeHTapHbIX QYHKIUH BUA:
4.2 v =kfx,y=x%y=x%y = [x|, onuCHIBaTh CBOWCTBA YUCIOBOW (YHKIINH 1O €
rpaduKy
9 KJIACC
Kon .
HpoBepsIEMOro I[IpoBepsiemble Mpe/MeTHbIE Pe3yILTATEI 0CBOCHHS 0CHOBHOI
o0pa3oBaTe/bLHON MPOrpaMMbI OCHOBHOIO 00111ero 00pa3oBaHus
pe3yabTaTa
1 Uwcna ¥ BRIYMCIEHUS
1.1 CpaBHHBATH B YIIOPSIOYNBATH PAITMOHAIBHBIC M HPPAIMOHATLHBIC THCIIA
Beimonuate apudmerudeckue AEHCTBUA C palMOHAJbHBIMM UYHCIAMHM, cOUYeTas
1.2 YCTHBIE M NUCbMEHHBIEC TIPUEMBI, BBIIOJIHATH BBIYUCICHUS C UPPalMOHATIbHBIMU
YyucIaMu
13 Haxonute 3HaueHus creneHei C LETBIMH TOKA3aTeNAMA 1 KOpHEW, BBIYHUCIIATH
3HA4YEHUS YUCIIOBBIX BBIPAXKEHUH
14 OxpyrisaTh } JNEUCTBUTENbHBIE — YHCIA, BBINONHATL  MPHKAAKY — PEsyrlbrata
BBIUMCIICHUH, OLIEHKY YMCJIOBBIX BBIPA’KEHUH
2 YpaBHEHUS U HEPABCHCTBA
21 PemaTs nuHelHbIE U KBagpaTHbIE YPaBHEHUsI, YPAaBHEHUS, CBOISILUECS K HUM,
npocreiimmne qpoOHO-panoHalIbHbIE YPaBHEHUS
29 Pemats CHCTEMbI JIBYX JMHEHHBIX YPaBHEHUH C IBYMS TEPEMEHHBIMH 1 CHCTEMEI
JBYX YpaBHEHHH, B KOTOPBIX OHO YpaBHEHHUE HE ABISICTCS JIMHEHHBIM
23 PemaTh TekcToBBIE 3a1aUn anrerqueCKvHM CIIO0COOOM C ITOMOIIBIO COCTaBJICHUS
yYpaBHEHUS WJIM CUCTEMBI JIByX YPaBHEHHH C IByMs IIepeMEHHBIMU
IIpoBoauThe mpocTeiiline nccnenoBaHusl YpaBHEHHM U CUCTEM YPaBHEHH, B TOM
24 yuciae € IPUMEHEHHEM  TIpaduyecKux npeHCTaBneHI/Eﬁ (aampumep,
yCTaHaBJIMBAaTh, UMEET JIM ypaBHEHHE MJIM CUCTEMa YPAaBHEHUH pELICHUs, €ciH
HMEET, TO CKOJIBKO)
Pemwate nuHeiiHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300paxarth
25 peleHre HEpaBeHCTB Ha YMCIIOBOM HPSMOM, 3alMCHIBATh PELICHUE C ITOMOILBIO
CHMBOJIOB
PemaTe crucTeMbl JTHMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLINE
2.6 KBaJpaTHOE HEPaBEHCTBO, HM300pakaTh pELIEHWE CUCTEMBbl HEPABEHCTB Ha
YHCIIOBOH MPSMOH, 3aMKChIBATH PELICHUE C IIOMOLIBIO CHMBOJIOB
2.7 Hcnonp30BaTh HEpaBEHCTBA MPH PELLICHUN Pa3IMYHbIX 3a/1a4




DOyHKINHU

PacnoznaBath (QyHKOMM W3Yy4eHHBIX BHIOB. [loKa3blBaTh CXEMAaTHYECKH
pacmonoXeHne Ha KOOpJIMHATHOW TIOCKOCTH Tpa(uKoB (YHKIMH BHOa: y=kX,

3.1 y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucuMocTH OT 3HaueHUH KOIPPHUIHEHTOB,
OIUCHIBATH CBONWCTBA DYHKIMH

32 [Toka3piBaTh CXEMaTHUECKH pACIONIOKEHHE Ha KOOPJMHATHOM IUIOCKOCTH
rpadukoB GyHKUWH BUaa y = VX, Y = |[X| ¥ OHMCHIBATh CBOWCTBA (YHKIMHA

33 Crpouth ¥ u300pakaTh CXEMAaTUYECKH TpapuKH KBaIpaTHUHBIX (DYHKIHI,
OIMCHIBATh CBOMCTBA KBAJIPATHUHBIX (DYHKIIUH [0 WX rpadrKam

3.4 PacnoznaBate kBampaTHuHYIO (QYHKIWIO TO (GopMylse, NPUBOAUTH IPUMEPHI
KBaJpaTHYHBIX QYHKIUHA U3 peaNbHOM JKU3HU, (DU3HKHU, TEOMETPUHU

4 Apudmerndeckas ¥ reoMeTpudeckas Iporpeccuu

41 PacnozHaBaTh apudmMeTHUECKyl0 W TE€OMETPUUYECKYIO MPOrPECCHH TPU Pa3HbIX
croco0ax 3aJaHust

492 BbImoOnHATE  BBIYMCIIGHHS € HCIOJb30BaHWEM  ¢GopMyl N-ro  4ieHa
apu(METHIECKON U TeOMETPHUECKON MPOrpeccuii, CyMMBI TIEPBBIX N YWICHOB

4.3 N300paxath WieHbl OCIEA0BATEILHOCTH TOUKAMHU Ha KOOPAMHATHOH MJIOCKOCTH
PemaTh 3amaum, cBS3aHHBIE C YUCIOBBIMH TOCIIEIOBATENILHOCTSIMH, B TOM YHCIIE

4.4 3a/laud U3 peallbHOM JKHM3HU (C HWCIOJIB30BAHHEM KaJIBKYISATOpa, IUPPOBBIX

TEXHOJIOTHH)




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAepP:KAHUS
1 Uucna v BEIYUCICHUS
Jpobu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0] OT OAHOK (OPMBI 3ammcH Apodel K
11 npyroii. [loHsTHE palMOHATBHOTO 4YHWCNA, 3alUCh, CPaBHEHHE, YIIOPSIIOYUBAHHE
palMOHAIBLHBIX YHCE
12 Apudmernyeckne JeWCTBHS C pallMOHATbHBIMU YucliaMy. PelieHue 3aa4 U3 peanbHON
MIPAKTUKKM HA YaCTH, HA JpO0OHU
13 CreneHb ¢ HaTypalbHBIM TIOKa3aTeNeM: ONpeAciieHre, Mpeodpa3oBaHie BBIPAKEHUH Ha
OCHOBE OTPECICHHS, 3aIUCh OOJBITUX YHCEI
14 [IpomeHTsl, 3ammMch TPOLEHTOB B BHAE IpoOU U apo61/1v B BHUJEC TpPOLEHTOB. Tpu
OCHOBHBI€ 33/1a4H Ha MPOIICHTHI, pellieHre 33124 U3 PeaTbHON MPaKTHKH
1.5 [TpuMeHeHUe MPU3HAKOB JCITUMOCTH, Pa3JIOKEHHE HA MHOXKHUTEIN HATYPAIbHBIX YHCEI
1.6 PeasibHbIC 3aBUCHMOCTH, B TOM YHCJIE IPsSMasi B 00paTHAsI IPOITOPIIMOHATBHOCTH
2 AJreOpanvecKue BRIpaKeHUs
21 IlepemenHble, YUCIOBOE 3HAUECHUE BBIPAXKEHUSA C NIEpeEMEHHOM. [[onmycTumble 3HAaYEHUS
MepEeMEHHBIX
29 [Ipencraienue 3aBUCUMOCTH MEX]y BEIHYMHAMU B Buje GopMynbl. BeraucieHus mo
dhopmynam
2.3 [IpeobpazoBanne OYKBEHHBIX BHIPAKECHHH, TOXKICCTBEHHO PABHBIC BHIPAIKEHHS
2.4 CBOIiCTBa CTEIIEHU C HATYpPaJIbHBIM ITOKa3aTeIeM
25 OnHowieHs! 1 MHOro4IeHbl. CTeneHs MHOrowieHa. CioxeHue, BhlUNTaHUEe, YMHOKEHHE
MHOTO4JIEHOB
26 @opMyJbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMbI U KBaJpaT pazHocTu. PopMmyiia
pa3HOCTU KBaApaToB. PaziokeHre MHOIOWIEHOB HA MHOXKHUTENN
3 YpaBHeHHS
31 YpaBHeHI/Ive, KOpEeHb YpaBHEHHS, IpaBuiia IpeoOpa30BaHysl ypaBHEH U, PAaBHOCUIBHOCTh
ypaBHEHUI
32 Jluneitnoe YPaBHEHHE C O,I[HOE/‘I MIEPEMEHHON, YHUCIIO KOpPHEH JIMHEWHOIro ypaBHEHUS,
pelnieHne JMHEHHBIX YpaBHEHUI
33 COCTaBJ'IeHVI/Ie YpaBHEHUH 10 YCIOBHUIO 3a1a4d. PelieHne TeKCTOBBIX 3a7ad C IOMOILBIO
ypaBHEHUI
3.4 JluneliHOe ypaBHEHHE C IBYMS IEpEMEHHBIMU U ero Tpaduk
CucteMa JBYX JMHEHHBIX ypaBHEHUH C JABYMs IepeMeHHbIMH. Pemenue cucreMm
3.5 ypaBHEHU crmocoboM moncTaHoBKY. [IprMeph! pereHus: TEKCTOBBIX 3a/1ad ¢ MTOMOIIBIO
CUCTEM YpaBHEHUU
4 Koopaurats! u rpaduku. OyHKIINN
4.1 Koopannaarta TOYKH Ha psIMOi
4.2 UmncioBble IPOMEKYTKU. PaccTosiHIEe MEXAY IByMs TOUKAMH KOOPJMHATHON MPSIMOii
43 HpS{MoyFOJ'II)HVaSI cucrema koopauHaT, ocu OX u Oy. AGcuucca U opAMHATa TOYKU HA
KOOPJIMHATHOHN IJIOCKOCTH
44 [Ipumepst Epaq)HKOB, 3aJaHHBIX  QopMyidamu. UTeHue rpadUKOB  peasbHBIX
3aBHCHUMOCTEHN
4.5 [ounstne pynkuuu. I'padux dpynxkunu. ColictBa QyHKIMHI
4.6 Jluneitnas ¢pynkuus, e€ rpaduk. ['padux Gyakumu y = x|
4.7 I'paduueckoe penieHne TUHEHHBIX YPaBHEHUH U CHCTEM JIMHEHHBIX YpaBHEHHUN




8 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHNUS
1 Uwncna v BEIYMCIICHUS
11 KeaapaTHbeiii kopeHb 3 uucna. l[loHsaTHe 00 uppanuoHadbHOM 4Yucie. JlecaTudHbie
PUOITMKEHHSI HPPAITMOHATIBHBIX YHCEI
12 CaolicTBa apu(pMETHUECKUX KBAJIPATHBIX KOPHEH U WX MPUMEHEHUE K IPEeoO0pa30BaHUIO
YHCIIOBBIX BBIPAXKEHUI U BBIYMCICHHUSAM. [[eficTBUTENbHBIE YnCiia
1.3 CrerneHs ¢ 1eIbIM MOKa3zaTeneM u e cpoictBa. CTaHmapTHAas 3allKCh YKCIia
2 AJnreOpanvecKue BEIpaKeHUs
2.1 KBagpaTaslil TpéxuiieH, pa3aoxKeHrne KBaJpaTHOro TpEXUsIeHa Ha MHOKUTENN
2.2 Anredpanueckas qpoOb. OCHOBHOE CBOMCTBO alire0Opanyeckon Apoou
2.3 CrnoxxeHue, BRIYUTAaHHE, YMHOKEHUE, JeJeHne anredpanueckux Jipodeit
24 ParmionanpHbIE BRIpAXKEHUS U UX PE0Opa30BaHue
3 YpaBHeHHS U HEpPABEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, hopMyna KOpHed KBajpaTHOro ypaBHeHus. Teopema Buera
3.2 Peienne ypaBHEHUN, CBOJSAIIMXCS K JIMHEUHBIM U KBaJIPaTHBIM
3.3 [pocreiimue qpoOHO-palMOHAIEHBIE YPaBHEHUS
I'paduueckass uHTEpIpeTallis YPABHEHUH C BYMS IIEPEMEHHBIMH M CHCTEM JIMHEHHBIX
34 YpaBHEHHH C JByMs T[E€peMEHHbIMHU. [IpuMepbl pelieHus CHUCTEM HETUHEWHbIX
ypaBHEHUH C IBYMs MTEpEeMEHHBIMU
3.5 Pemenme TEKCTOBBIX 3aJ1a4 areOpandecKuM CITIOCOOOM
3.6 UucioBbIc HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM TTEpeMeHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluHeliHbIe HEPAaBEHCTBA C OHOM ITepeMeHHON
3.10 CucreMbl JIMHEHHBIX HEPABCHCTB C OJHOM IMepeMEHHOM
4 OyHKIIUN
41 [onstre ¢pyaxmun. O6macTh onpeneseHus 1 MHOKeCTBO 3HaueHuH ¢yHKunn. CriocoOs
3amanus GyHKIHHA
4.2 I'paduk dyaxmun. Yrenne cBoricTB HyHKINH 110 €€ TpaduKy
4.3 [Tpumeps! rpadmkoB GHYHKIHIA, OTPAXKAIOIINX PEaTbHBIE TTPOIIECCHI
44 OYHKIINN, OMUCHIBAIOIINE MPSMYIO0 U 00paTHYIO MPOMOPIHOHANBHBIE 3aBHCUMOCTH, UX
rpadukn
4.5 Oyakun Y =X%, y = X3
4.6 ®Oyrkuum v = %, y = |x|
4.7 ['padmueckoe perienne ypaBHeHUN U CHCTEM YpaBHEHUH
9 KJIACC
Kon ITpoBepsieMblii 3J1eMEHT CO/IEPIKAHUS
1 Uwicna v BBIYMCIIEHUS
11 ParmonanpHple umcna, WppaNMOHATBHBIC YHCIA, KOHEYHbIE M OECKOHEYHBIE [IECATHIHBIE
Jpodu
MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCUCTBUTENbHBIE 4HCIa KaKk OECKOHEYHbBIC
1.2 JecATUYHBIE JpoOHM. B3aWMHO OJHO3HAaYHOE COOTBETCTBUE MEXAY MHOXECTBOM
JISCTBUTEIBHBIX YKCEN U KOOPIWHATHOW NpsiMoii. CpaBHEHHE JeWCTBUTENLHBIX YHCEI
1.3 Apudmernyeckne qeiCTBHS C ASHCTBUTEILHBIMUA YHCIAMH




Usmepenus, mnpuOmmkeHus, OIEHKU. Pa3Mmepsl 0O0BEKTOB OKPYKAIOLIETO  MHUPA,
IUTUTENBHOCTh TPOLIECCOB B OKpyXKatomieM mupe. lIpubiamkéHHoe 3HaYeHUE BETUYMHBI,

14 TOYHOCTh mnpuOmmkeHus. OkpyriieHue uwncen. [Ipukujka W OLEHKAa pe3yJbTaTOB
BBIYHCIICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS ¢ OJTHOM MepEeMEHHOM
2.2 JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIMXCS K TMHEHHBIM
2.3 KBanparnoe ypaBHeHue. Penienue ypaBHeHHH, CBOISIIMXCS K KBAJJPATHBIM
24 buksanpaTtHoe ypaBHeHue. [IpuMepsl peleHns ypaBHEHUN TPETbeld U YETBEPTON CTENEHEN
pazIoXkeHHeM Ha MHOXKUTENHU
25 Pemenne 1po0HO-pallMOHATILHBIX YPaBHEHHH
2.6 Cucrembl ypaBHEHHIH
2.7 YpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucreM ByX JIMHEHHBIX YPaBHEHHM C IByMsl IIEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEWHOE, a JAPYroe — BTOPOM
CTENeHU
2.10 I'paduaeckast mHTEpPIIpETAINS CUCTEMBI YPAaBHEHUH C JBYMsI TIepEeMEHHBIMHU
211 Pemenme TEKCTOBBIX 3a/1a4 aIreOpandecKuM CriocoooM
212 UrcnoBble HEpaBEHCTBA U UX CBOWCTBA
2.13 Pemenme TMHEHHBIX HEPABEHCTB C OJTHOM TepEeMEHH Oi
2.14 Pemienne cucrteM JTMHEWHBIX HEPABEHCTB C OJIHOM MepEMEHHON
2.15 KBagpaTable HepaBeHCTBa
2.16 ['padmueckast nHTEpIIpETAIMsI HEPABEHCTB U CHCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH
3 OyHKIINN
31 Keagpatuunas ¢yHkuus, e€ rpaduk u cBoiictBa. [lapabona, KOOpAHWHATHI BEPLIMHBI
11apa0oJIbl, 0Ch CHMMETPHH MapadoJIbl
3.2 I'paduku dynkiwmii y=Kx, y=kx+b u ux cBoiicTa
3.3 I'paduku dynkiwmii y=K/X, y = x° u ux cBoiictBa
3.4 I'padmku hyHKIMIA , 1 UX CBOMCTBA
4 UricnioBble MOCIe0BaTENbHOCTH
41 Onpenenenrie W CHOCOOBI  3aJaHUSl YWCIIOBBIX  IIOCIENOBATENBHOCTEH. 3agaHue
MIOCTIEIOBATENFHOCTH PEKYPPEHTHOM (hopMyIoi B popMyIToi N-To YjieHa
492 Apudwmernyeckass mporpeccus. PopMmynbl N-To 4WwieHa apu(METHUECKOW MPOrPECCHH,
CYMMBI TIEPBBIX N WICHOB
43 I'eomerpuueckas nporpeccus. opmynsl N-ro YieHa reOMETPUUECKON MIPOrPECCUH, CYMMBI
MIEPBBIX N WICHOB
44 NzobpakeHrne dYIeHOB apH(PMETHYECKOW W TEeOMETPHYECKOW MPOrPEecCHil TOYKaMH Ha
KOOPJMHATHOM MIIOCKOCTH. JIMHEIHBIN U SKCIIOHEHITUAIBHBIA POCT
4.5 CrnoyxHBIC IPOIIEHTHI




MHNPOBEPSAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMbI OCHOBHOI'O
OBHIET'O OBPA3OBAHUSA

Kon
NPOBEPSIEMOT0
TpeboBaHUs

IIpoBepsieMble TpeOOBAHHUA K IPEAMETHBIM Pe3yJbTaTaM OCBOCHHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'O 001ero 00pa3oBaHusl HA OCHOBE
orocC

YMeHue onepupoBaTh MOHSATUSAMH: MHOXKECTBO, IIOJMHOXKECTBO, ONEpallUHd Ha
MHO)KECTBAMH; YMEHHE OIEPHPOBATH MOHATUSMU: Tpad, CBI3HBIN Tpad, AepeBo,
UK, TIPUMEHSTh MX MPH PEUICHUH 3a]ad; YMEHHE HCIIONb30BaTh Tpaduyeckoe
IIPEJICTABJICHUE MHOXECTB Ul OIMCAHUS PEAIBHBIX IIPOLECCOB U SIBICHMM, IIPU
pelIeHuy 3a7a4 U3 APYruxX y4eOHBIX IPEAMETOB

YmMmenue  omnepupoBaTh  IOHSATUAMM:  OIpEAEJEeHUWEe, aKcuoma, Teopema,
JIOKa3aTeIbCTBO; YMEHHME pPAacClO3HABAaTh HMCTUHHBIE W JIOXKHBIE BBICKAa3bIBAHUS,
MPUBOJIUTh MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPHUIAHUA
BBICKa3bIBAaHU M

YMeHre omepupoBaTh MOHATHSAMHU: HATypalbHOE YHCJIO, MPOCTOE M COCTABHOE
YUCIIO, JCTUMOCTh HATYPaJIbHBIX YHCEJl, MPU3HAKWA JETUMOCTH, IEI0€ UHCIIO,
MOIYJIb YHCJIa, OOBIKHOBEHHAs Apo0b W AeCATUYHAS JpoOb, CTAaHIAPTHBIA BH]L
YHUClia, palMOHAJIBHOS YHCIO, HPPAMOHAIBHOE YHCIO0, apu(METHUECKUN
KBaJPAaTHBI KOpPEHb;, YMEHHE BBIMOIHATH ACUCTBHS C YUCIAMH, CPAaBHUBATH H
VIOPSIOYNBATh YHCIIA, WPEACTABIATh YHCIA HAa KOOPAWHATHOH —MPSMOM,
OKPYTJIATH YNCJa; YMEHUE AeNIaTh MPUKHUIKY U OIEHKY pe3yIbTaTa BEITHCICHII

YMeHue omepupoBaTh MOHATHUSMHU: CTENEHb C  LENBIM  IIOKa3aTeleM,
apu(METHYeCKUil KBaJpaTHBIH KOpPEeHb, MHOTOWICH, airedpawyeckas ApoOb,
TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHON CTEHeHHW OOJbIINE EIMHHIIB;
YMEHHE BBHINMONHATh PacdyéTsl 1Mo (opmyrnam, MpeoOpa3oBaHUs LENbIX, IpoOHO-
paIOHANBHBIX BBIPKEHUHA M BBIPAXKEHUH C KOPHIMH, Pa3IoKEHHEe MHOTOYJIeHA
Ha MHOYKHTENTH, B TOM YHWCIE C UCIOJIh30BaHHEM (POPMYJN Pa3HOCTH KBAJAPATOB U
KBaJIpaTa CyMMBbI B Pa3HOCTH

YMeHue omnepupoBaTh MOHATHUSMHU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHME C OXHOU
[IEpEMEHHON, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOH; YyMEHHe
pelaTh JMHEHHbIE U KBaApaTHbIE YPaBHEHUs, APOOHO-pAIMOHAIbLHbBIE yPaBHEHUS
C ONHOM IEpEeMEHHOH, CHUCTEMBbl [BYX JHMHEWHBIX YpaBHEHUH, JHHEUHBIE
HEpPaBEHCTBA U UX CUCTEMBbI, KBaJApaTHbIE U APOOHO-PAllMOHAJIBHBIE HEPABEHCTBA C
OJHOH MEepeMEeHHOH, B TOM YMCIIE MPH PELICHUH 3aJad U3 APYTUX HPeIMETOB U
MPAKTUYECKUX 3alad; YyMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MPSAMYI H
KOOPIMHATHYIO IJIOCKOCTh IJIsl N300paKeHUs peLIeHn ypaBHEHUH, HEPABEHCTB U
CHCTEM

YMeHue orepupoBaTh MOHATUAMH: (QyHKIUS, rpaduk QyHKIUM, HYTH (yHKIHH,
MPOMEKYTKH  3HAKOIIOCTOSHCTBA, IPOMEXKYTKH  BO3pAacTaHWs, yOBIBaHWS,
HauOoONIbIlIeE W HaWMEHbIee 3HA4eHWs (QYHKIHMU; YMEHHE OIEepUpPOBAThH
MOHATUSIMH: TIPSIMasi POIOPLUOHAIBHOCTD, JIMHEIHAs (QyHKIMS, KBaJIpaTHIHAS
GyHKIMSA, oOpaTHas TNPOMOPIHOHAIBHOCTh, Tapabona, ruIepoona; yMeHue
CTpouTh rpaduku (QYHKIMH, UCIIONB30BATh IpadUKU VIS ONpeeTeHUs] CBOWCTB
MIPOLIECCOB M 3aBUCHMOCTEH, /ISl PeleHusl 3aa4d U3 IPYTuX y4eOHBIX MPEIMETOB
W peaJbHON JKU3HHM; YMEHHE BBIpaXaTh (opMynaMH 3aBHCUMOCTH MEKIY
BEJIMYMHAMHI

Vmenne OepUpoOBaTh MNOHATHUAMU: IIOCICAOBATCIbHOCTD, apI/I(bMeTI/I‘-ICCKaSI n
TeOMCTpHUYCCKAA mporpeccuu; YMCHUEC HCIIOJIB30BAaTh CBOMCTBa
HOCHCHOBaTeHBHOCTeﬁ, (I)OpMy.l'H:I CYMMBLI U O6H.I€1"O YICHA IIpU pCHICHNU 3a1a4, B
TOM YUCIIC 3a/1a4 U3 APYTUX y‘l€6HLIX npeamMEeToB U peaanoﬁ KHU3HU




YMmeHue pemath 3aa4n pa3HbIX TUIOB (B TOM YHUCIE Ha MPOLECHTHI, A0JIH U YacTH,
JBIKEHHE, paboTy, IIeHy TOBapOB M CTOMMOCTh MOKYIIOK M YCIyT, HaJIOTH, 33241
u3 o0nacTH ymHpaBieHUS JUYHBIMH M CEeMEHHBIMH (HUHAHCAMHU); YMEHHUE
COCTaBJISITh BBIPAKEHUS], YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 3aJ1a4H,
HCCIIeOBATh NMOTYUYEHHOE PelIeHrEe U OLEHUBATh MPaBION0J00HOCTh MOTYIEeHHBIX
pe3ynbTaTOB

YMmeHue omepupoBaTh MNOHATHAMHU: (urypa, To4Ka, OTpPE30K, TNpsAMas, Jyd,
JoMaHas, yroi, MHOTOYTOIbHHK, TpPEYTONbHHK, PaBHOOCAPEHHBIH W
PaBHOCTOPOHHUI  TPEyroJbHUKH, TPSMOYTOIBHBIH TPEYTOJbHHUK, MeIuaHa,
OucceKkTprica ¥ BBICOTa TPEYTONbHHKA, YETHIPEXYTOJIbHUK, Mapajliesiorpamm,
poMO, TPSMOYTOJBHHK, KBajpaT, Tpamneuusi; OKpY>KHOCTb, KPYT, KacaTelbHas;
3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTYpaMH; yMEHHE pellaTh 3aJlaud, B TOM
Yucie U3 TOBCEIHEBHOH >KU3HU, HA HAaXOXKICHHWE T€OMETPHUYECKHX BEIUYMH C
pUMEHEHHEM M3yYeHHBIX CBOWCTB (GHUTYp U (HAKTOB

10

YMeHune onepupoBaTh MOHSITUSMH: PaBEHCTBO (DUTYP, PAaBEHCTBO TPEYTOJILHUKOB;
MApAUICIIBHOCTD W NEPHEHAMKYJISIPHOCTh IPSIMBIX, YroJd MEXAY MNPSIMbIMU,
NEPIeHUKYNSAP, HAKIOHHAs, MpoeKnus, momobue  ¢Guryp, IMOJOOHEIE
TPEYrOJIbHUKH, CAMMETPUS OTHOCUTENBHO TOUKU U IPSIMOM; YMEHHE PACIIO3HABATH
PaBeHCTBO,  CHMMETpHIO W mojobue  Quryp,  mapamienbHOCTh U
MEPIEHANKYJIIPHOCTD NPSMBIX B OKPYKaIOIIEM MHUpE

11

YMeHre omepupoBaTh MOHATHSMH: JTMHA, PACCTOSHUE, yroi (BeTWYMHA yria,
CHHYC M KOCHHYC yrja TPEYrojbHHUKA), TUIONMIAb, YMEHHUE OICHUBATH Pa3Mepbl
MpeaMETOB U OOBEKTOB B OKPYXKAIOIIEM MUpE; YMEHHE MPUMEHATH (HOPMYIIBI
nepuMeTpa 1 mjiiomaad MHOIOyrojJibHUKOB, IJIMHBI OKPYXHOCTHU U IUIOIIAJIU Kpyra,
o0beMa MPSIMOYTOJIBHOIO MapajUieNiennue;a; yYMEHHE NPUMEHSTh MPHU3HAKH
paBeHCTBAa TPEYTrOJFHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOIbHUKA, TEOPEMY
[Iudaropa, TpUTOHOMETPUYECKHE COOTHOIIEHUS [UISI BBIUMCIEHUS JUIVH,
paccTosHUM, mIonaaen

12

YMmenne n3o0paxarb TUIOCKME (QUTYphl U WX KOMOWHAIIMH, MPOCTPaHCTBEHHBIC
(UTYpBI OT PYKH, C TOMOIIIBIO YePTEKHBIX HHCTPYMEHTOB H AJIEKTPOHHBIX CPEJICTB
10 TEKCTOBOMY WJI CHMBOJIBHOMY OITHCaHHUIO

13

YMeHue OomepupoBaTh TOHATHSAMH: TPSMOYTOJNbHAS CHUCTEMa KOOPIWHAT;
KOOpPAWHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IPOW3BEJEHHE BEKTOpa Ha YHCIIO,
CKaJSIpHOE TIPOM3BEICHHE BEKTOPOB; YMEHHE WCIOIh30BaTh BEKTOPHI U
KOOPAWHATHI ISl TIPEACTABIICHHUS JAaHHBIX M PEIIeHWs 3a/Jad, B TOM YHCIE H3
JPYTUX YIeOHBIX MMPEIMETOB U PEATHHOMN KU3HH

14

YMeHHe oOnepupoBaTh IOHSATHAMH: CTOJOMKOBBIE W KPYTOBBIC IHarpaMMel,
TaONMUIBL, CpeAHee apu(MeTHdYecKoe, MearaHa, HauOoIbllee W HAaUMEHbIIEe
3HAYEHHMs, pa3Max YMCIOBOrO HabOpa; yMEHHE W3BJIEKaTh, MHTEPIPETHPOBATH H
peoOpa3oBBIBATh MHPOPMAIIHIO, TIPENICTABICHHYIO B TA0NUIIAX ¥ HAa AHArpaMMax,
OTPaXAIOIIYI0 CBOMCTBA M XapaKTEPHCTHKH PEATBHBIX MPOLECCOB M SIBICHUIA;
YMEHHE paclo3HaBaTh H3MEHYHMBbIC BEJIMYHHBI B OKPYKAIOIIEM MUPE

15

YMeHue ormepupoBaTh MOHATHSIME: CITyYailHBIN OMBIT (CIyYaifHBINA IKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (3JEMEHTApHBIM HMCXOM) CIY4YaiiHOIrO OIBITa, CIydaiHOe
COOBITHE, BEPOSTHOCTb COOBITHS, YMEHHE HAXOIUTh BEPOSTHOCTH CIy4alHBIX
COOBITHH B ONBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH; YMEHHE
pemath 3aJayd METOJOM OpraHM30BAaHHOIO Iiepedopa M C HCHOJIB30BAaHHEM
MpaBUja YMHOKEHMSI, YMEHUE OLEHHMBATH BEPOSTHOCTH PEAIBHBIX COOBITUH M
SIBICHUH, TOHUMATh POJIb IPAKTUYECKH JOCTOBEPHBIX M MaJIOBEPOATHBIX COOBITHI
B OKpY)XalLleM MHpPE M B JKU3HH; 3HAKOMCTBO C IIOHSTHEM HE3aBHCHMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJNIBIIMX YHCEI W €ro poibi0 B MAacCOBBIX
SIBJICHUSIX

16

Vmenne BBI6I/IpaTI> HOI[XOI[SIH_II/Iﬁ H3y‘leHHLII>i MCTOA [IJid pCIICHUuA 3aJaydu,
OpUBOAWUTL TTPUMEPBI MATCMATUUYCCKUX 3aKOHOM€pHOCTeﬁ B OpUpOAC U KU3HH,




pacrio3HaBaTh IIPOSABIICHHUEC 3aKOHOB MATEMATHKU B HUCKYCCTBE, OIHCLIBATH
OTACIBbHBIC BBIAAIOIINECSA PC3YJIbTAThl, IIOJTYUYCHHLIC B XOAC PA3BUTUA MATCMATHUKHU

KaK HayKd, NPUBOAWUTH NPUMEPbl MAaTEMaTUYECKUX OTKPBITMM M HUX aBTOPOB B
OTEYECTBEHHOM U BCEMUPHOU UCTOPUU




HNEPEYEHbD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 2JIEMEHT CoePKAHUS
1 Yucna 1 BEIUMCIICHUS
1.1 Harypanbuelie u niensie yncna. [Ipu3Haku IeTMMOCTH HENbIX YUCET
1.2 OOBIKHOBCHHBIC U JICCITUYHBIC IPOOH, MPOLICHTHI, OCCKOHEUHBIC TIEPUOIUUECCKUE APOOH
1.3 PanmonassHble yrcna. ApupMeTHUECKHE ONepallii C PallOHATBHBIME YHCIaMHU
14 JeiicTBuTeNbHBIC YKciia. ApUpMETHYSCKUE OTIEpaIliU C JCHCTBUTEIbHBIMHA YUCIIAMHU
15 HpH6J1H>KéHVHLIe BBIYMCJICHUS, MpaBWJIa OKPYIJICHUS, NMPHUKHIKA W OLIEHKA pe3yJjbTaTa
BBIYUCIICHHIH
2 AJreOpanvecKie BEIpaKeHUs
2.1 BykBeHHbIe BhIpaKEHHUS (BbIpaKEHHUS C IEPEMEHHBIMH)
29 Cremnenb ¢ mensiM mokaszaTeneM. CTeneHb C pallMOHANBHBIM mokazaTeneM. CBoiCTBa
CTEEeH!
2.3 MHoro4seHbl

2.4 Anrebpandeckast 1poOb

ApumMernyecknii KOpeHb HaTypallbHOW crereHH. JlelcTBUS ¢ apudmMeTHuecKuMu

2:5 KOPHSIMU HaTypaJlbHOW CTENEHU
3 YpaBHeHHS 1 HEpaBEHCTBA
3.1 Ienbie 1 1poOHO-palMoHAIEHBIE YpaBHEeHUs. CHCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Lenbie u qpoOHO-palioHaIbHbIC HepaBeHCTBA. CHCTEMBI H COBOKYITHOCTH HEPaBEHCTB
3.3 Pemienne TeKcTOBBIX 33124
4 UmrcIoBBIE MOCIEI0BATELHOCTH
4.1 ITocaenoBaTensHOCTH, CIIOCOOBI 3aaHuUs ITOCIIENOBATENLHOCTEN
4.2 ApubmMerndeckas 1 reoMeTprueckas mporpeccuu. Gopmyra CIOKHBIX IPOICHTOB
5 OyHKIINH
Oyukiusa, crnocoOsl 3amanus ¢yHkmud. ['paduk dyHkmpm. OOIacTh ONpeAeNeHHs H
51 MHOXKECTBO 3HaueHWH ¢yHkunn. Hymm ¢yHknmn. IIpoMexyTkn 3HAKOIIOCTOSHCTBA.
[MpoMexyTKH MOHOTOHHOCTH (QYHKIUU. MaKCHMyMbl W MHHUMYMBI  (YHKIHH.
Haubonbiniee 1 HanMeHbIlee 3HaUeHHE QYHKIIUU HA MPOMEKYTKE
6 Koopaunatsl Ha IPSMOM U TJIOCKOCTH
6.1 KoopaunatHas npsmas
6.2 JlexapToBBl KOOPIMHATHI Ha TIOCKOCTH
7 ['eomerpus
7.1 ['eomerpudeckne GUTYPHI 1 UX CBOHCTBA
7.2 TpeyronsHUK
7.3 MHOTrOyTOJIEHUKH
7.4 OKpyHOCTb 1 KpyT
7.5 H3MepeHre reoMeTpUIecKUX BETHIUH
7.6 BekTtops! Ha mockocTH
8 BeposTHOCT U CTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 ['pader




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Matemartuka. AnreOpa: 7-i kiacc: 0a30BbIi ypOBEHb: yueOHUK; 15-¢ uzmanue, nepepadoranHoe, 7
knacce/ MakaperaeB FO.H., Munmiok H.I'., HemikoB K.M. u np.; nmon penakuueii TensikoBckoro C.A.,
AxtnonepHoe obmiectBo «M3narensctBo «IIpocBerieHune»

» Matemartuka. AnreOpa: 8-if kiiacc: 0a30BbIi ypOBeHb: yueOHUK; 16-¢ uznanue, nepepadoraHHoe, 8
knacce/ MakapsraeB FO.H., Munmiok H.I'., HemkoB K.M. u np.; nmon penakuueii TensikoBckoro C.A.,
AxtnonepHoe obrmiectBo «M3narensctBo «IIpocBerieHune»

* Matemartuka. Anredpa: 9-it kiacc: 0a30BbIi ypoBeHb: YueOHUK; 15-¢ uzmanue, nepepadboranHoe, 9

knacce/ MakaperaeB FO.H., Munmiok H.I'., HemukoB K.M. u np.; nmon penakuueii Tenskockoro C.A.,
Axunonepnoe o6mmectBo «M3natensctBo «IIpocsenienne»

METOIAUYECKHUE MATEPUAJIBI JJIS1 YYUTEJIS
Martemaruka. Anredpa : 7—9-e kiacchl : 6a30BbIi ypOBEHb : METOANYECKOE TOCOOHE K

MIpeIMeTHOM JTHHIH yaeOHnKoB 1Mo anredpe FO. H. Makapsraesa, H. I'. Munmrok, K. WM. HemkoBa u
ap./ — 2 e usa., crep. — Mocksa : [Ipocsermienue, 2023 — 54 c.

IHUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e Etudes.ru — Ha caiiTe MpPENCTABICHBI STIOMbI, BBIMOJHEHHBIC C UCIOIH30BAHHEM COBPEMEHHOI
KOMITbIOTepHO# 3D-rpadmku, paccKa3bIBAIOMIAE O MATEMATHKE U €€ TIPHIIOKCHHSX.

e Geogebra — mpPUIIOKEHHE C OTKPBITHIM HCXOJHBIM KOIOM, CIEHHAIBLHO pa3paboTaHHOE Kak
CPEICTBO U3yUEHHS M O0Y9EHHUS TEOMETPHH U anredpe.

e mathproblems.ru/ - cGopHuK 3amay o MmaremMaTuke. IIOMUMO caMUX 3aJaHHUN, HA CcaiiTe ecTb
KOHCTPYKTOP JUIS CO3IaHHUSI CAMOCTOATENBHBIX H KOHTPOJIBHBIX paboT.



http://etudes.ru/
https://www.geogebra.org/
https://vk.com/away.php?to=https%3A%2F%2Fmathproblems.ru%2F&utf=1

JIMCT KOPPEeKTUPOBKHU MOYPOYHOI'0 INIAHUPOBAHUS

IIpenmer
Knacc
Yuurenb
20 -20 y4eOHbIH roj
Ne Tema KoJunyecTBo yacoB Hpuuuna Cnoco6
ypOKa KOPPEKTHPOBKH KOPPEKTHPOBKH
no JAaHO

IUIAHY




