MYHUIHMNAJbHOE ABTOHOMHOE 00111€e00pa3oBaTeIbHOE YUpeKIeHHe ropoaa
HoBocnonpcka
«Cpennsisi o01eodpasoBareabHas mkoja Ne 214 umenu E.IL. I'muakmn»

630030, Poccus, HoBocubmupckas 061acte, . HoBocubupck, yi. IlepBomaiickas ,220/1, tern 8(843) 209-
36-70.

Dnexrponnas moura: S_214@edu54.ru, odurmaneHeii caiir:_http://mxosa 214.pd

Yacte OOII OO0

Pasnen 2.1

PABOYASA ITPOI'PAMMA
0 y4eOHOMY mpeaMeTy

«AJI'EBPA»

YPOBE€Hb OCHOBHOI'0 001IIero 00pa3oBaHUsA

HoBocubupck


http://school59.net/
http://школа/
http://school59.net/

HHOACHUTEJIbHAS 3AIINCKA

Anrebpa sBISI€TCSI OJIHUM M3 OIMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHHUs: OHA
oOecrieunBaeT U3y4eHHe IPYruxX IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOIO, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydvaomuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTpPaKCHHS MATEeMATHYECKOW HAyKOW SBICHHA U
MPOLIECCOB B MHpHUpOJAE U OOIIecTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAaHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM mHdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHSI HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
NENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OCcBOeHHE Kypca anredpbl o0ecreurnBaeT
pasBUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCSA: OHHM HCIOJB3YIOT JACAyKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEeHNe M KOHKPETH3alUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE  pEIIeHUEe 3ajJad  SBJSeTCs — peaju3anueit
JeSTEIbHOCTHOIO ITPUHIIKIIA O0yUEHUSI.

B crpykType mporpammsl y4eOHOro Kypca «Anrebpa» sl OCHOBHOTO OOIIEro
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeTonudYeckue auHuu: «Yucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPRKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxxnast u3 3TUX coaepKaTesIbHO-METOANYECKUX JIMHUN pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xo1e n3ydeHus yueOHOTo Kypca
00y4JaroIuMCsl TPUXOAUTCS JOTHYECKH PACCYXAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBsI3U ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jefiax MaTeMaTH4ecKoro oOpa3oBaHus U
CIIOCOOCTBYIOIIME OBJIAJIEHUIO 00YJarOIIMMHCS OCHOB YHUBEPCAIbHOIO MATEMAaTUYECKOTO S3bIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Ajredpa» sBISETCS €ro
UHTETPUPOBAHHBII XapakTep.

Conepxxanne nauHUU «Yucia W BBIYUCICHHS» CIYXKAT OCHOBOW JJisi JallbHEUIIIEro
U3YYEHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIMXCS JIOTHYECKOTO MBIILICHUS,
(GOopMHPOBAHUIO YMEHMsI MOJb30BaThCs AJTOPUTMAMM, a TAKKe NMPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JAJISi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAllMOHAIBHBIMH M HMPPALMOHAIBHBIMU YHCIIAMU,
dbopMHUpPOBaHUEM TIPEACTABICHUN O NEHCTBUTEILHOM YHCIIC. 3aBEpPIICHUE OCBOCHHUS YHCIOBON
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxanve JByX anreOpamdeckux JMHUM — «Adredpanyeckue BBIPAKCHHUS» U
«YpaBHEHHUS 1 HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y 00YUAIOIINXCS MaTEMaTUYECKOTO
anmnapara, He0OXOJAUMOTro JJIsl pelIeHHsl 3a/1ad4 MaTeMaTHKH, CMEKHBIX MPEIMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro oOmiero obpa3zoBaHus y4eOHBIH MaTepHai
IpYNIUpYeTcs BOKPYT palMOHAIbHBIX BBIpOKEHHH. Asnredpa JIeMOHCTpUpYET 3HAYeHHE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMS] MaTEeMaTUYECKUX MOJENel, OMHCAHUS TMPOLIECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaunm oOydeHust anredpe BXOAAT TaKKe JajbHeillllee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEIyKTUBHBIX paccyxnaeHuil. IIpeoOGpasoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Copepxanre  (QyHKIMOHATBHO-TPAQUYECKONH JIMHUM  HAIEICHO Ha  TOJydyeHUe
0o0yJaromuMucs 3HaHu# 0 GYHKIMAX KaK BaKHEHIIeH MaTeMaTUueCKON MOJIeNN AJIsi OTIUCaHUs U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOIIECCOB M SIBICHUUW B mIpupone M odmiectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOUIMXCS YMEHHUS HCIIONIB30BaTh pa3IHMyuHbIC
BBIPA3UTEIbHBIC CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduueckue,
BHOCHT BKJIaJl B (JOPMUPOBAHUE MPEICTABICHUIN O POJIM MAaTEMATUKHU B PA3BUTUU IIUBUIIM3AINH U
KYJIBTYPBI.

Cornacno yueOHOMY MiIaHy B 7—9 Kiiaccax u3y4aercst yueOHbI Kypc «Anredpay, KOTOPbIi
BKIIIOYAET CJICAYIOIIHE OCHOBHBIC pa3lelbl colepkaHus: «Yucna W BBIYKCICHHS,
«AnreOpanyeckue BhIpaKeHUs», «Y paBHEHUSI U HEpaBEHCTBaY», «DyHKIUN».

Ha uzyuenue yue6HOTro Kypca «Anredpa» oroautcs 306 yacos: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 yaca (3 ygaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

Kiacc KomuuecTBo yacoB B Hemeno | KomruecTBo 4acoB B rof
7 xiacc 3 102
8 Kacc 3 102
9 knacc 3 102
Bcero 306




COJEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYMCICHUS

Parmonansueie uncna. CpaBHEHHE, YHOPSIOYMBAHUE W apUPMETHUYECKHE JEHCTBHS C
pauMoOHAIBHBIMU ynciaamMu. Yucnosas npsmas, MOIyJIb YHCTIA.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOMCTBA. 3alMCh YHCIA B JIECATUYHON
MO3UL[MOHHOM CHCTEME CUUCIICHMUS.

Pemrenue TEKCTOBBIX 3a/1au apupMeTudeckuM crocoboM. Perienue 3amad u3 peanbHOM
IPAKTUKKM HAa 4acTH, Ha ApoOU, HA IMPOLEHTHI, NPUMEHEHUE OTHOLIEHUM W HpONOpUUN NpU
pELIeHUH 3aJiay, pellieHHe 3a1a4 Ha JBH)KEHUE, padoTy, MOKYIKH, HAJIOTH.

JemumocTs nenbix yucei. CBoOMCTBa ACIUMOCTH.

[Ipoctoie u cocTaBHbIe unciia. YéTHbIC U HEUETHBIC yucia. [Ipu3Haku nenuMocTH Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMOCTH CYMMBI U MPOU3BEACHUS LIEIbIX YUCET MPU PEIICHUN
3a[a4 ¢ IPAKTUYECKUM COIEPIKAHUEM.

HauOonpmmii oOmuil nenuTens U HauMeHbllee olliee KpaTHoe JBYX uucell. B3aumuo
npoctele yncna. AnroputM EBxina.

Jlenenue ¢ octraTkoM. ApudMeTH4IecKre Orepauy Hajl OCTaTKaMu.

AnredOpanyeckue BbIpPaKeHUs

Beipaxkenue ¢ nepeMeHHbIMU. 3HAUYE€HUE BBIPAKEHUS C IepeMeHHbIMU. [Ipencrasienue
3aBHCUMOCTH MEX/1y BETUYNHAMH B BUJE (DOPMYIIBL.

ToxnectBo.  ToxkaecTBeHHbIE  MpPeoOpa3oBaHMsI — aNreOpandeckux  BhIPAXKEHUH.
Jloka3aTesbCcTBO TOXKAECTB.

Opnowiensl. OgHOWIEH cTaHAApTHOrO BUJa. CTENEeHb OAHOWICHA.

MHuorounensl. MHorowieH crtanaapTHoro Buja. CreneHb MHorowieHa. CloxkeHue,
BbIUWTAaHUE, YMHOXXEHHE M JelieHue MHoroujeHoB. [IpeoOpa3zoBaHue LE€NOro BBIPaKEHUS B
MHorouiaeH. Kopau MHorousena.

@opMynbl COKpAlIEHHOTO YMHOXKEHHs: KBaJApaT CyMMbl M KBaJpaT Pa3HOCTH JBYX
BbIpaXEHHM, KyO0 CyMMbl M KyO pa3HOCTH JIBYX BBIpaKEHUMN, Pa3HOCTb KBaJpaToOB JBYX
BBIPAXXEHH, IPOU3BEIEHUE PA3HOCTU U CYMMBI JIBYX BBIpaXEHHI, CyMMa 1 pa3HOCTb KyOOB JIBYX
BBIPAKECHUI.

PaznoxeHne MHOroujeHa Ha MHOXHUTENU. BblHeceHne oOuiero MHOXKHTENS 32 CKOOKHU.
Meron rpynnupoBKH.

YpaBHeHHsI M HEPABEHCTBA

VYpaBHenue ¢ ogHoM nepeMeHHoW. KopeHb ypaBHeHus. CBoiCTBa ypaBHEHHH C OJHOMU
nepeMeHHON. PaBHOCUIIBHOCTE ypaBHEHUH. YpaBHEHUE KaK MaTeMaTHYecKash MOJEIb PEaIbHOU
CUTYAaLVH.

JIuneliHOE ypaBHEHHME C OJHOM NepeMeHHOW. UMCino KOopHeW JIMHEHHOTO ypaBHEHHS.
PemieHne TEKCTOBBIX 3a7ad C IMOMOLIBIO JIMHEHHBIX ypaBHEHUH. JIuHelHOe ypaBHEHHE,
CoZIepaKalllee 3HAK MOJYJIA.

VYpaBHeHHe ¢ JAByMs [EepeMEHHBbIMU. ['papuk JIMHEHMHOro YypaBHEHUS C JBYMS
nepeMeHHbIMU. CUCTeMbl JIMHEWHBIX ypaBHEHUN ¢ AByMs nepeMeHHbIMU. ['paduueckuit meton
pELICHUsS CUCTEMBI JIMHEMHBIX YPAaBHEHUN C IBYMs IIEpEMEHHBIMU. Pelenue cucreM JIMHEMHBIX
YPaBHEHHUH C IByMsI IEPEMEHHBIMU METOJOM MTOICTAHOBKU M METOJIOM cllokeHus. Cucrema aByx
JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAIbHOM CUTYallUH.



DOyHKUUHA

Koopaunata Touku Ha mnpsmMoil. UYuciaoBble NPOMEXYTKH. PaccrosHue Mexay IByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[IpsimoyronbHas cucremMa KOOpAMHAT. AGcuucca W OpJIuHaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpaukoB, 3aiaHHBIX GopMmynaMu. YrteHue TrpadUKOB PpeabHbIX
3aBUCUMOCTEH.

OyHKIIMOHAIBHBIE 3aBUCUMOCTH MeX1y BennunHaMu. [lonsatue ¢pynkunn. OyHKIUS Kak
MaTeMaTHuYecKasi MOJeb peajabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
byakuun. CiocoOs! 3ananust Gynkuu. ['paduk Gynkuu. [loHsaTHS MakcHMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAaHHS Ha IPUMEpPaxX peajbHBIX 3aBUCUMOCTEH.

Jluneitnas Qynkuus, e€ cBoricTpa. ['paduk nuneitHoi ¢pynkiun. ['paduk Gpynkuum y = |X.
KycouHo-3aanHble pyHKINY.

8 KJIACC

Yucia 1 BbIYHCICHUSA

KBagpatHble KOpHU. Apu(MeTHUYecKUid KBaJpaTHBI KOpeHb M ero cBoiicTa. IloHsTue
MPPaLMOHAIBHOrO 4ncia. [IeldcTBus ¢ uppauuoHaIbHBIMM uuciaMu. CBOWCTBa IENCTBUH C
MppalMOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCET.

[IpencraBnenus o paCIIMPEHUSIX YACIOBBIX MHOKECTB. MHOK€ECTBA HATYpaJIbHBIX, LIEJbIX,
paLMOHAIbHBIX, IEHCTBUTENBHBIX yKces. CpaBHeHHE yKcell. UNCIOBbIE TPOMEKYTKH.

HeiictBust ¢ ocratkamu. OcrtaTku creneHeidl. IIpuMeHeHuMe OCTaTKOB K PEIEHUI0
YPaBHEHHUH B LIENBIX YUCIIAX U TEKCTOBBIX 3a7ad.

PazMepbl 0OBEKTOB OKpY’KAIOIIEr0 MHUPA, JUIMTEIBHOCTh IPOLECCOB B OKPY’KarOIIEM
mupe. CTaHJapTHBIMA BUJI YKCIA.

AuaredpanyecKkne BbIPaKeHHUA

Anrebpanueckast 1poOb. JlomycTuMble 3HaUEHUS TEPEMEHHBIX B APOOHO-PALMOHATBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpandeckoit 1poou. CiiokeHne, BBlUUTaHUE, YMHOKEHUE
U iesieHne anredpanyeckux apoOeit. Beinenenue nenoit yactu anreOpanyeckoi apoou.

Pannonanehple  BblpaxkeHHs. TOXIECTBEHHbIE IPEOOpPa3OBaHUS  PALMOHAIBHBIX
BBIPAKCHU.

JlonycTUMbIE 3HAu€HHsI MEPEMEHHBIX B BBIPAXKEHUAX, COJEpXKalluX apudmerndeckue
KBaJpaTHble  KOpHU. ToOXKJAEeCTBEHHbIE  MpeoOpa3oBaHUS  BBIPAKEHUM,  coleprKalux
aprupMeTHUeCKue KBaIpaTHbIE KOPHHU.

Crenenp ¢ nenplM IMokazaTeneM u e€ cBoiicTBa. I[IpeoOpazoBaHue BbIpa)KeHUH,
COJIepKAIINX CTEICHH.

YpaBHeHHsI M HEPABEHCTBA

KBagparnoe ypaBHenue. ®dopmyna KOpHEM KBaapaTHOro ypaBHeHHsA. KoamdecTBo
JIEMCTBUTENIbHBIX KOPHEH KBaJIpaTHOro ypaBHeHHs. Teopema Buera. YpaBHeHUs, CBOIUMBIE K
JMHENHBIM YPaBHEHUSIM WIH K KBaJpaTHBIM ypaBHEHUAM. KBasipaTHOE ypaBHEHHE C TapaMETPOM.
Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIIBIO KBaJPATHBIX YPAaBHEHUM.

JlpoOHO-panmoHanbHble ypaBHeHHs. PemeHue JpoOHO-pallMOHATIBHBIX YpaBHEHH.
Pemrenne TeKCTOBBIX 3a7ay € MOMOIIBIO JIPOOHO-PAIIMOHANBHBIX ypaBHeHHH. I'paduueckas
MHTEPIIPETALNS YPAaBHEHUH C IBYMSI IEPEMEHHBIMH.

UucnoBslie HepaBeHCTBA. CBOWCTBA YHCIIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemennoil. Crtporue u Hectporue HepaBeHcTBa. ClloKeHHE |
YMHOXKCHHE YHCIIOBBIX HepaBeHCTB. OIlleHMBaHHWE 3HA4YeHUs BbIpakeHUs. JlokazaTenbCcTBO
HEPABEHCTB.

IlonATHe O peleHnH HEPaBeHCTBA C OJHOM IIEpEeMEHHOM. MHOXKECTBO pEIICHUI
HEpaBeHCTBA. PaBHOCWIIbHBIE HEPABEHCTBA.

JIuHeitHOe HEepaBEHCTBO C OJHOM MEPEMEHHOM W MHOKECTBA €ro pemieHuid. Pemienue
JMHEHHBIX HEPABEHCTB C OJJHOM rnepeMeHHON. CUCTeMBbl U COBOKYITHOCTH JTMHEHHBIX HEPABEHCTB
C OJIHOHM mepeMeHHOU. Pelmenne TeKCTOBBIX 3a/a4 ¢ MOMOLIBIO JJUHEHHBIX HEPABEHCTB C OJHOMU
MIepEMEHHOM.

DOYyHKIUH

OO6nacTp ompeneneHuss 1 MHOKECTBO 3HaueHUH QyHKUMU. CriocoObl 3aanus (QyHKIHH.
I'padux ¢pynkuuu. Yrenue cBoicTB ¢pyHkuuu 1o e€ rpaduxy. [Ipumeps! rpadukoB (yHKIMIA,
OTpaXKAIOIIUX pealbHbIE MPOLECCHI.

Jluneitnas pynkuus. OyHKINHU, OMHUCHIBAIONINE IPSIMYIO U 00paTHYIO MPONOPIIMOHATILHBIC
3aBHCUMOCTH, UX TPaQUKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u ux cBoiictBa. Kycouro-
3aJjaHHbIe (QYHKIUH.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

Kopenp N-ii creneHn u ero cpoictBa. CTENeHb C PAllMOHAJIBHBIM IIOKa3aTeleM U €€
CBOMCTBA.

AnredOpanyeckue BbIpasKeHUsI

ToxxmecTBeHHBIE TIpeoOpa30BaHUsI BBIPAXKEHUHN, COJEpKAIMMX KOpPEHb N-Ml CTEemneHH.
ToxaecTBeHHbIE MPEOOpPa3OBaHUs BBIPAKEHUH, COAEpXKAIUX CTENEHb C palMOHAIbHBIM
IIOKa3aTeJIEM.

KBagparuselii tpéxwieH. KopHu kBampaTHOro tpéxuneHa. Pa3snoikeHne KBaJIpaTHOTO
TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHHS H HEPABEHCTBA

bukBanpatHeie  ypaBHeHus. lIpumepbl NpUMEHEHUH  METONOB  PAaBHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MpU pelleHnn ypaBHEeHUH 3-i u
4-i1 cTeneHew.

Pemenue npoOGHO-paliMOHAIbHBIX YPaBHEHUH.

Pemenne cucrem ypaBHEHHH C JByMs IEpEMEHHBIMH. PenieHue NnpocTeMmmx CUCTEM
HEJIMHEWHBIX YPAaBHEHMHM C JBYyMsI NMEpPEeMEHHbIMH. ['paduueckuii MeToJ pelleHuss CHCTEMBI
HEJIMHEHHBIX YPAaBHEHHMU C JIByMs NepeMeHHbIMU. CucCTeMa JIByX HEJIMHEWHBIX YPAaBHEHHUH C
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYalUU.

Uucnosble HEpaBeHCTBA. PellleHne TMHENHBIX HEpaBeHCTB. Jl0Ka3aTeIbCTBO HEPABEHCTB.

KBanpaTtHble HepaBeHCTBa C OJHOM IepeMeHHOW. PemieHue kBanpaTHBIX HEPABEHCTB
rpa¢pu4eckuM METOJIOM U METOJOM HHTEpPBAIOB. METOJl WHTEpPBAIOB Ui pallMOHAIbHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

Pemrenne TeKCTOBBIX 3a/1a4 € MIOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.



HepaBeHncTBO ¢ aByMsl mepeMeHHbIMH. PelieHne HepaBEeHCTBA C ABYMsI NEPEMEHHBIMM.
CucTeMbl HEpaBEHCTB € IByMs IEpeMEHHBIMU. | 'paduueckuii MeTo 1 pelieHus CUCTEM HEPaBEHCTB
C IByMsl IEPEMEHHBIMHU.

DOYyHKIUH

@Oynkiusa. CpoiictBa (GyHKUMNA: HYIM (QYHKUIWH, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA
GyHKIMHM, TPOMEXYTKHM BO3pacTaHus U yObIBaHUS (DYHKIMHU, YETHBIE U HEUETHbIE (YHKIUU,
HauOoJIbIlIee U HAaUMEHbLIee 3HaueHUs (QYHKIUH.

KBagparnunas ¢ynaknus u e€ cBoiictBa. Mcmonp30BaHME CBOWCTB KBaApaTUYHOMN
byukuun s pemienust 3anad. [loctpoenune rpaduxa xBagpatuyHod ¢ynkiuu. [lonoxenue
rpaduka KBaApaTHYHON (PYHKIIMH B 3aBUCUMOCTH OT e€ KodpduuueHToB. I'paduxu pyHkumii y
=ax2, y = a(x — m?u y = a(x — m)®> +n. INocrpoenne rpadukoB (GyHKIUHA C MOMOIIBIO
peoOpa3oBaHUM.

Hpobuo-nuueiinas ¢pynkus. MccnenoBanue GyHKIUH.

®yuknus y = X" ¢ HaTYpaIbHBIM TTOKa3aTeaeM N U e€ rpaduk.

YuciioBble MOCAEA0BATEIBHOCTH M NPOTPECcCUM

[lonsTue YUCJIOBOM MOCJIEIOBATEIbHOCTH. Koneunsie u OecKkoHeUYHbIe
MoCJIeI0BaTeIbHOCTH. OTrpaHMYEHHash I[OCJENI0BATEIbHOCTE. MOHOTOHHO BO3pacTarolas
(yObIBarommas) mocienoBaTeIbHOCTh. CIOCOOBI 3aIaHUs MOCIICIOBATEILHOCTH: OIHMCATEIBHBIN,
TaOJIMYHBIN, C TOMOIIBI0 (POPMYJIBI N-TO YWICHA, pEKYPPEHTHBIN.

Apudmerndeckas u reomerpuueckas nporpeccu. CBoWcTBa YICHOB apu(hMETHIECKON U
reoMeTpHUeCKOl mporpeccuii. opMynbl N-ro wWieHa apu(PMETHYECKON W TeOMETPHUYCCKON
nporpeccuii. @opMysbl CyMMBbl MEpPBbIX N YICHOB apU(pMETHUYECKOH U TeOMETPHYECKOH
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0aAHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBienre 0 CXOAUMOCTH IOCIEIOBATENLHOCTH, O CYMMHPOBAHUU OECKOHEYHO
yOBIBaroIIEei reOMETPUUECKOI MPOrPEeCcCHH.

Meroa maremarndeckoil UHAYKUMH. [IpocTeimme npuMepsl.

HOACHUTEJIBHASA 3AITUCKA

Anre0Opa sIBIS€TCS OJHUM W3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro oOpa3oBaHHS: OHA
obecrieunBaeT U3ydeHue IPyrux JTUCHUIUINH KaK €CTECTBEHHO-HAYYHOTO, TaK ¥ TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO JIJIsl IPOIOJKEHUS 00pa30BaHus U I TOBCEIHEBHOM KU3HHU.
PazBute y oOyuarommxcs Hay4YHBIX MPEICTaBICHUM O TPOUCXOXKIECHUU U CYIIHOCTH
anreOpandeckux aOCTpakiuii, crmocobe OTpaKeHHs MaTeMAaTHUYECKON HayKoW SBICHHA U
MPOIIECCOB B TPHUPOJEC U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAYYHOM
MO3HAHUHM U B TPAKTHKE CIIOCOOCTBYET (hOPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUSI M KAueCTB
MBIIUICHHS, HEOOXOAUMBIX ISl aaliTallid B COBPEMEHHOM ImdpoBoM oOmiectBe. M3yueHue
anreOpsl o0ecreynBaeT pa3BUTHE YMEHUS HAOII0AaTh, CPABHUBATH, HAXOUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBHIBATH CBOH
JeHCTBUsSI, BBIBOJBI, (popmynupoBaTh yTBepxkAcHUsA. OCBOCHHE Kypca aiareOpsl oOecreuynBaeT
pPa3BUTHE JIOTMYECKOTO MBIIUICHUS] OOYYalOIIUXCS: OHHM HCIONB3YIOT JEIYKTUBHBIE U
WHAYKTUBHBIE PACCYXICHUS, 00OOIIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJOTHIO.



OOyuenue anreOpe MpeanoyiaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOSTENHHOW JESITEIBHOCTH
00y4aroImuxcs, MOITOMY CaMOCTOSTEIILHOE pELIeHHe 334a4 OOydYaloUIMMHCS — SBISETCS
peanu3anuen JesITeIbHOCTHOTO IPUHIUIIA O0yYEeHUS.

B ctpykType nporpammbl yaeGHOTO Kypca «Anredpay yriryOJaEHHOTO U3y4eHUs! OCHOBHOE
MECTO 3aHUMAIOT  COJEpP)KATEIIbHO-METOAMYECKHE JIMHUK: «Uucina U BBIUMCICHUS,
«AnreOpanueckue BbIpAXEHHs», «YpaBHEHUS W HepaBeHCTBay, «DyHkuum». Kaxnas u3 3tux
COJIepKaTEIbHO-METOMYECKHUX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro JUHUAMH. B xo/e n3ydeHus Kypca o0y4Jaromumcs IpUuxoIuTcs
JIOTUYECKH PacCyKIaTh, MCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK. B CBsI3u ¢ 3TUM B
nporpaMMmy  y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOpPHIE OCHOBBI  JIOTHKH,
OpEJCTaBICHHbIE BO BCEX OCHOBHBIX pasJielax MaTeMaTH4ecKoro oOpa3oBaHUsS U
CHOCOOCTBYIOIIHE OBJIaICHUIO 00yYarOIIMMHUCS OCHOB YHUBEPCAITBHOTO MAaTEMaTHYECKOTO S3BIKA.
CogepxaTenbHOM U CTPYKTYPHOW OCOOCHHOCTBIO Y4eOHOTO Kypca «Auredpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

Copepxanne JnuHUM «Yucaa W BBIYMCICHUS» CIY)KUT OCHOBOWM JJISi JaNbHEWUIIEro
M3YYEHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMUXCS JIOTUYECKOTO MBIILICHUS,
(GbOpMHUPOBAHUIO YMEHHUSI TMOJIb30BATHCA AITOPUTMAMH, a TAK)KE MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX ISl TTOBCEJHEBHOHN KM3HH. Pa3BUTHE MOHATHA O YHCIE HAa ypPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHHUsl CBSI3aHO C PAIMOHAIBHBIMH M HUPPALMOHAIBHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JMHUU OTHECEHO K CpeHeMY o01IeMy 00pa30BaHHUIo.

Copepxanne nByX anreOpanueckux JHHHA — «AnreOpandeckue BBIPRKECHUS» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YHAIOIINXCA MATEMATUYECKOTO
anmapara, HEOOXOAMMOIro [Uisi pelIeHHs] 3adad MaTeMaTHKH, CMEXKHBIX MPEJAMETOB U
OKpykatomiel peaabHocTH. Ha ypoBHe ocHOBHOro obmiero oOpa3oBaHUsl y4eOHBIH MaTepual
IpYNIUpYyeTcs BOKPYT palMOHAIbHBIX BBIpaKEHHH. Asnredpa JeMOHCTpUpYET 3HAaYeHHE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MAaTeMaTUYECKUX MOJeJNiel, ONMHUCaHusl MPOLECCOB U
ABJICHUHN peallbHOro Mupa. B 3amaun oOydeHus anreOpe BXOJAT TaKKe JajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUIEHHS,, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
uHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMM JCIYKTUBHBIX paccyxkaenuid. [IpeoOpasoBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET pa3BUTHIO BOOOPAXKEHUS, CIIOCOOHOCTEH K MaTeMaTHUECKOMY
TBOPYECTBY.

Conepxxanve  (GyHKIMOHAJIbHO-TpaQUUECKOW JIMHUM  HAleJeHO Ha  IOJIyuyeHHe
00yyaromuMuCs 3HaHUH 0 PYHKIUAX KaKk BaKHEHIIeH MaTeMaTuyeckoi MOAEIH [l OTIMCaHUs U
UCCJIEIOBaHMSI Pa3HOOOpPA3HBIX MPOLIECCOB M SIBICHUNW B Ipuponae M obmiectBe. M3yueHue
MaTepuaia CHOCOOCTBYET pPa3BUTHIO y OOYYAONIMXCS YMEHHUS HCIOIb30BaTh pPa3jINvHbIC
BBIPAa3UTEIbHBIE CPE/ICTBA SI3bIKAa MAaTEMATUKH — CJIIOBECHOT'O, CUMBOJINYECKOTO, TpapuiecKoro,
BHOCHT BKJIaJl B JOPMUPOBAHUE MPEACTABICHUHN O pOJIM MaTEMATUKHU B Pa3BUTHUHU [IUBUIIM3AINH U
KYJIBTYPBI.

VYrayOonéuuslii  Kypc anreOpbl  XapakTepuU3yeTcss H3YYEHHEM  JIOTIOJIHUTENILHOTO
TEOPETUYECKOr0 ammapara M CBS3aHHBIX C HUM METOJOB pelIeHus 3amad. Anrebpa sBiseTcs
S3BIKOM JUUISL ONMCAaHMS OOBEKTOB M 3aKOHOMEPHOCTEH, CIYKHMT OCHOBOM MaTeMaTH4ecKOoro
MonenupoBanus. Ilpu 3ToM camMu OOBEKTHl MAaTEMaTHUYECKHX YMO3AKIIOYEHHH M MPUHSTHIE B
anredpe npaBuiia UX KOHCTPYHUPOBAHHUS CHOCOOCTBYIOT (POPMUPOBAHNIO YMEHHIM 00OCHOBBIBATh



U JO0Ka3bplBaTh CYKICHHUS, DPAa3BUBAIOT MAaTEMaTHYECKYI0 HMHTYHIMIO, KPaTKO M HAIJISIIHO
PacKphIBAIOT MEXAHU3M JIOTHYECKUX MTOCTPOCHUN M y4aT UX MPUMEHEHUI0. TeM caMbIM anredpa
3aHMMaeT OJHO M3 BEAYIIMX MECT B (DOPMUPOBAHMHM HAYYHO-TEOPETUUYECKOTO MBIIIICHHS
o0yyJarouuxcs.

Cornacno yueOHOMY MiIaHy B 7-9 Kiaccax u3y4aercst yueOHbIH Kypc «Anredpay, KOTOpPbIi
BKJIIOUAET CJIEAYIOIIME OCHOBHBIE pas3lenbl cojepkaHus: «Yuciaa ¥ BBIUKCICHUS,
«AnreOpanyecKkue BHIPAKEHUN», «Y paBHEHUSI U HEPABEHCTBAY, «DyHKIUNY.

Ha n3yuenue yuebHOTO Kypca «Anredpa» orBoautcs 408 yacoB: B 7 kinacce — 136 yacoB
(4 gaca B Heneno), B 8 kimacce — 136 yacoB (4 yaca B Heneno), B 9 kiacce — 136 yacos (4 yaca B
HEJICTIIO).



IVNTAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA  ITPOI'PAMMBI
YUYEBHOI'O KVYPCA «AJITEBPA» HA VYIJIVBJIIEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOrpaMMbl IO MAaTEMAaTUKE XapaKTEPU3YIOTCS B
YacTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

MPOSIBJICHUEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHUUCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUM B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

TOTOBHOCTBIO K BBITIOJIHCHHIO OOS3aHHOCTEH TpakJIaHWMHA M peaju3alid ero Ipas,
MpEJCTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO o0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJICHUIO ITHYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYSCKUM MPUMEHEHHUEM JIOCTIKCHUH
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPYA0BOT0 BOCIIUTAHUA:

YCTAaHOBKOW Ha AaKTMBHOE y4YacTHE B PEIICHUHM MPAKTUYECKHX 3a7ad MaTeMaTHYEeCKOM
HaIPaBJIECHHOCTH, OCO3HAHWEM BaXHOCTH MATEeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKEHUN BCel
JKU3HU JJIs1 YCHEIIHON MPO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAaeKTOPHUH OO0pa3oBaHUA U
YKU3HEHHBIX TUTAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYEeCKOro BOCIUTAHMSI:

CIIOCOOHOCTBIO K 3MOIIMOHAJIBFHOMY M JCTETUYECKOMY BOCIPHUATUIO MAaTEMAaTHUYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) neHHOCTEH HAYYHOIO MO3HAHUSA:

OpHUEHTAIINEH B JIEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HBIX NPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIECTBa, MOHUMAaHHUEM
MaTeMaTHUYeCKOl Hayku Kak c(depbl 4YelIOBEYECKOW [eATeNbHOCTH, JTaloB €€ pa3BUTUSA U
3HAYMMOCTH JIJISL Pa3BUTHUS [IUBUIIN3AIIMN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH Kak CpEJICTBOM IIO3HAHUSI MHpA, OBJIAJICHUEM HaBBIKAMHU HCCIIEOBATEIbCKON
JIeATEIIbHOCTH;

6) d¢usuyeckoro BocnuTaHus, (GOPMHUPOBAHMS  KYJLTYPbl 310POBbS U
IMOIUOHAIBLHOTO 0J1IArONoJIyYnsi:

FOTOBHOCTBIO TPUMEHATh MAaT€MAaTUYECKHE 3HAHUS B HUHTEpecax CBOEro 3/10pPOBbs,
BEJICHUS 3JJ0POBOTO 00pasa KU3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HaBBIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO K€ MpaBa IPyroro 4eJIoBeKa;

7) IKOJIOrM4Y€eCKOr0 BOCIIMTAHMS:



OpHEHTAled Ha IMPUMEHEHNE MaTeMaTHYeCKUX 3HAHUM JJIs pelIeHus 3afad B o0JacTH
COXPaHHOCTH OKpYXarollleid cpepl, IUIAHUPOBAaHMUSA IOCTYIKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM AJIST OKPY’KAIOIIEH Cpesbl, OCO3HAHHEM IJI00aIbHOIO XapakTepa KOJOTMUYECKUX
po0JIeM U IyTel UX PEILeHUs;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHAM COLMAIbHOI M NPUPOIHON cpelbl:

TOTOBHOCTBIO K JIEHCTBHSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NPaKTUYECKYIO JEATEIIbHOCTh, B TOM UUCIIE YMEHHE YUUThCS Yy JAPYIHX
Jroze, mpuodpeTaTb B COBMECTHON JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIIBITA APYTHX;

HEOO0XOAUMOCTBIO B (DOPMHUPOBAHUU HOBBIX 3HAHHUH, (OPMYIHUPOBATH UAEH, MOHATHS,
TUIOTE3bl 00 00BEKTaX W SBJICHUSAX, B TOM YHCIIEC PaHee HEM3BECTHBIX, OCO3HABATH JE(PUIIUTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYallUI0 KaK BbI30B, TPeOyIOIIUI KOHTpMEp, KOPPEKTHPOBATH IMPUHUMAEMbIE DPELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbraTe OCBOEHHS MporpamMmbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
XapaKkTEepU3yIOLIMECs  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  I103HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH M YHHUBEPCAJIbHBIMU PErYJIATUBHBIMHU
JEUCTBUSIMU.

Ilo3naBaTenbHbIC YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3zoBble joruyeckue aeiicrBus:

BBISIBIISAITh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMYTUpOBaTH ONpEAEICHUS MOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH MNpPU3HAK KJIACCH(PUKAIMK, OCHOBaHUS Ui 000OUIeHHS U
CPaBHEHHUs, KpUTEPUN ITPOBOJAUMOTIO aHAJIN3a;

BOCIPUHUMATh, (POPMYIHPOBaTH U NPEeOOpPa3OBBIBATH CYXKIACHHS: YTBEPIUTENbHbIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTHUBOpeUMs B (pakTax,
JNaHHBIX, HAOMIOJEHUSIX U  YTBEPKICHUSX, MpeasiaraTb KPUTEPUU JUIsL  BBISBJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

JIeJIaTh BBIBOJBI C HMCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKIJIIOUEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPXKIAEHUH (IpsMble M OT IPOTHBHOTO),
IPOBOAMTH  CAMOCTOATEIBHO  JIOKA3aTeJIbCTBA MaTeMaTHU4YecKuX (aKTOB, BBICTpauBaTh
apryMeHTalIo, NMPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI, MPUMEHATH METOJ MaTeMaTH4ecKOi
WHAYKIIMHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKIECHUS;

BBIOMpaATh CIOCOO pelieHusi y4eOHOM 3agaun (CpaBHUBAaTh HECKOJIBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOMSAIIMN ¢ YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KpUTEPUEB).



Ba3oBble ucciaenoBarejabLcKue NeicTBUA .

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIHCKUN HHCTPYMEHT IMO3HAHUs, (OPMYITUPOBATH
BOTIPOCHI, PUKCUPYIOIIIE TPOTUBOPEUHE, TIPOOIEMY, CAMOCTOATEIHLHO YCTAHABIIUBATH HCKOMOE U
naHHOe, POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIUTH 1O CAMOCTOSATENILHO COCTABJICHHOMY IUJIaHY SKCIEPUMEHT, UCCIEOBaHUE 110
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB MEXIy
co00ii;

CaMoCTOSITeNIbHO (POPMYIIMPOBATH OOOOIIEHUS U BBIBOABI [0 pe3yjIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHHBATh JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BUTHUE MPOLIECCA, a TAKKE BBIABUTAThH MPEITOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh MH(GOPMAIIUH, JTaHHBIX, HEOOXOAUMBIX AJIs
pelIeHus 3aa4H;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM MpEICTABICHHUS;

BEIOMpaTh PopMy MpeAcTaBIIeHUs MHPOPMAIUN U WILTIOCTPUPOBATH PelIacMble 3aadn
CXEMaMH, uarpaMMaMH, HHOW rpauKoi U X KOMOWHAIIMSIMH,

OIICHUBATh  HAAE&KHOCTh HMHGOPMAIMM TI0  KPUTEPUSM, TMPEUIOKEHHBIM  WIH
chopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YyHUBepPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

BOCIIPUHMMATh U (HOPMYJIUPOBATh CYXKAECHUS B COOTBETCTBHM C YCIOBUSIMH U LENISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCBMEHHBIX
TEKCTax, aBaTh MOSICHEHUS 10 X0y peIIeHUs 3a/1aui, KOMMEHTUPOBATh MOIy4E€HHBINH pe3yabTar;

B X0/ie OOCYXKIEHMsI 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMON TEMbI, IPOOJIEMBI,
pemraeMoil 3ajauu, BBICKa3blBaTh WJEM, HAllEJICHHbIE HA MOMCK PELICHMs], COMOCTaBIsATh CBOU
CYXKICHHS C CY)KJIEHUSIMU JIPYIMX YYaCTHHUKOB Jauajora, oOHapyXuBaTh pa3jMyuue U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIHUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NPEJCTABIATh PE3YNbTaThl PEHICHUs 3a/auyM, SKCIIEPUMEHTa, HCCIeOBaHUs, NMPOEKTa,
CaMOCTOSITENIHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3aa4 NMPEe3eHTALUU U OCOOCHHOCTEN
ayJUTOpUH;

MOHUMATh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUAYAJIbHON pabOTHI MPU
pemeHnr y4eOHBIX MaTeMaTHYECKUX 3a/ad, NPUHUMATh Ieb COBMECTHOW JIeSTeNbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOoThl, paclpelesiTh BUAbI paboT, JOroBapuBaThC,
00CyX1aTh MPOIECC U Pe3yabTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IpyHNOBbIX (hopMax paboThl (00CyXIeHHS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE); BBIMOJIHATH CBOIO YaCTh PaOOTHI M KOOPAWHUPOBATH CBOM ICHCTBHSI C IPYTUMHU
YJIeHaMU KOMAaHJIbl, OLIEHWBAaTh KAadyeCTBO pe3yjbTaTa M KauecTBO CBOEro BKJIaja B OOIMIMH
pe3ysbTaT Mo KPUTEPUIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aMMOICHCTBHSL.

PerynsiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA
Camoopranu3anusi:



BBISIBJIATE  MPOOJIEMBl A1 pEIIEHUs B OKU3HEHHbIX M Y4eOHBIX CHUTyalMsX,
OPUEHTUPOBATHCS B PA3JINYHBIX MOAX0AAX IPUHATUS PEIIEHUH (MHAUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENTLHO COCTABIIATH IJIaH, AJITOPUTM PELICHNUS 3a/1a4 (WK €r0 YacTh), BHIOMPATh
crnoco0 pemeHHss ¢ Y4€TOM MMEIOLIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ yu€TOM HOBOM MH(OpMAIIHH.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJIEKT:

BJaJIeTh CHOCO0aMM CaMOIPOBEPKH, CAMOKOHTPOJIS IpoLEecca U pe3yibTaTa peIIeHUs
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U pEQIICKCUY;

IPEIBUIETh TPYOHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IIPDH PEIUICHUM 3aJa4H, BHOCHUTb
KOPPEKTHBBl B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATb COOTBETCTBHUE pe3yibTaTa ACSATENbHOCTH IIOCTABJICHHOW LEIU U YCIIOBHUAM,
OOBSICHATH MPUYUHBI JOCTHKEHHS HJIM HETOCTHKECHHUS LIEJIH, HAXOAUTh OIIMOKY, 1aBaTh OLCHKY
IpUOOPETEHHOMY OIIBITY;

BBIp@XaTh SMOLMM IPU M3YyYEHUH MaTeMaTHYeCKUX OOBEKTOB M (DakToB, JaBaTh
SMOLIMOHAJIBHYIO OLICHKY PELIEHUS 3aJauu.

HPEIMETHBIE PE3YJIBTATDI

K kxoHumy oOyuenuss B 7 kJiacce OOy4aroIMMCS MOJYYUT CIEAYIOUIME NpeIMETHBIE
pe3yJbTaThI:

Ymucna v BoIYMCICHUSA

PannonaibHbIe yncna.

[lepexonuth OT 0HON GOPMBI 3amKcu Yucen K Apyroi (mpeoOpa3oBbIBaTh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATHYHYIO IPOOB).

Hcnonp30BaTh MOHATUS MHOXKECTBA HATYPAJIbHBIX YHUCEN, MHOXKECTBA LEJBIX YHUCEN,
MHOKECTBA pAlMOHAJBHBIX UHWCEJI IPU PpEUICHWHM 3aja4, IPOBENCHUU paCCyXIACHUM U
JI0Ka3aTeNbCTB.

[Tonumathb 1 0OBACHATH CMBICH MTO3ULIMOHHOM 3alIMCH HATYPaJIbHOTO YHCIIA.

CpaBHUBaTh U YIOPSAJ0YMBATh PALlMOHAJIbHBIE YUCIIA.

BbinonHATh, coderas yCTHbIE U NMUCBMEHHBIE NPUEMBI, apu(PpMETHUYECKUE AECUCTBUS C
palMOHAJIBHBIMU YHCJIaMH, HUCIOJb30BaTh CBOMCTBA YHCENl W MpaBWia JCHCTBUM, NpUEMBI
palOHAIbHBIX BBIYMCICHUI.

BbINONMHATE AEUCTBUS CO CTENEHAMU C HATypajlbHBIMU NTOKA3aTEISIMH.

HaxoauTe 3Ha4eHMsI YMCIOBBIX BBIPAKEHUMH, COJEP)KALIMX PpalUOHAIBHBIE YUCIA H
CTETIEHU C HATypalbHBIM I[OKa3aTeleM, NPUMEHSTh pPa3HOOOpa3Hble CHOCOOBI U TMPHUEMBI
BBIUMCJIEHHS], COCTABJISATh U OLIEHUBATh YHCIOBBIE BHIPAKEHUS MPHU PEIICHUH MPAKTUYECKUX 3a7a4
U 3aJ1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

OKpyTJISITh YKCIa C 33/IaHHON TOYHOCTBIO, a TAK)KE M0 CMBICITY MTPAKTUYECKOW CUTYAlIUH,
BBIMOJHATh NPUKHIKY M OLIGHKY pe3yJbTaTa BBIUMCICHUN, OIIEHKY 3HAUYE€HUN YHCIIOBBIX
BBIPAXEHUI, B TOM YUCJIE TP PEIICHNN IPAKTUYECKUX 3aa4.



Pemats TekcToBbIE 3a1a4K apuMETHUECKUM CITIOCOOOM, UCTIOJIB30BATh TAOIHIIbI, CXEMBI,
YEepTEKH, APYTUE CPEACTBA IPEACTABICHUS JAaHHBIX IIPH PELICHUH 3a]1a4.

Pemarp mnpakTUKO-OPUEHTUPOBAHHBIE 3a/la4yM, CBS3AHHBIE C OTHOLUEHUEM BEJIUYMH,
IIPONOPLUOHATIEHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl pEIICHUs 3a1a4
C Y4ETOM OTpaHUUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

JemnmocTs.

Jloka3pIBaTh U MPUMEHATH MPH PELICHUH 3aJ1ad IPU3HAKK JIeTMMocTh Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKy JETUMOCTA CYMMbBI U IIPOU3BEICHUS LIEIbIX YUCEIL.

PacknanpiBaTh Ha MHOXKUTENN HATYpaJIbHbIE YUCIIA.

CB000IHO ONEpPUPOBATH MOHATUSAMU: YETHOE YUCIIO, HEYETHOE YUCIIO, B3AUMHO MTPOCTHIE
qucia.

Haxomute HamOonbImi OOIIMN JETUTENh W HAWMEHbIEe oOIlee KpaTHOEe YHCeNn U
MCII0JIb30BaTh UX IIPU PEIICHUH 3ajia4, IPUMEHATh aroput™M EBkinaa.

OnepupoBarh NMOHATHEM OCTaTKa IO MOJYJI0, MPUMEHSATh CBOMCTBAa CPaBHEHUU 10
MOAYJIIO.

AnredOpanyeckue BbIpasKeHUsI

BeipaxkeHusi ¢ nepeMeHHBIMH.

Hcnonp3oBath aredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B Ipoliecce
OCBOEHUS y4eOHOro MaTepuara.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 3aJJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

Hcnonp30BaTh MOHATUE TOXKIECTBA, BBINOIHATH TOXKIECTBEHHBIE IPEOOpPa30BAHUS
BBIPKEHUI, TOKa3bIBaTh TOXKIECTBA.

MHorouJeHsl.

BrimonHsATe peoOpa3oBaHus LET0r0 BRIPAKEHHUS B MHOTOWICH MPUBEIECHUEM MOJ00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE AEHCTBUS (CIIOKEHUE, BbIUMTAHHME, YMHOXEHHE) C OJHOWIEHAaMH M C
MHOTOYJICHAMH, NPUMEHATh (OPMYJIbl COKpPAIIEHHOIO YMHOXEHHS (KBagpaT U KyO CyMMBI,
KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJApaToOB, CyMMa M Pa3HOCTb KyOOB), B TOM 4HCJE IS
YIPOILIEHUS BHIYUCICHUIA.

OcCyiecTBIATh pa3oKEHWE MHOTOYJICHOB Ha MHOXHUTENIU C IOMOIIBIO BBIHECEHHS 3a
CKOOKM OOILEro MHOMKHUTENs, IPYNIUPOBKU CIIaraeMblX, NpUMeEHss (HOpMyIIbl COKpAIEHHOTO
YMHOXEHHUS.

[TpumensT npeoOpa3oBaHUS MHOTOWIEHOB JJISi pPELIeHHMs pa3IUYHBIX 3ajJad H3
MaTE€MaTHUKH, CMEXHBIX IPEIMETOB, U3 peaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEN ¢ HaTypalbHBIMU MTOKA3aTEISIMU JJIs1 IpeoOpa3oBaHus
BBIPAKCHUIA.

YpaBHeHHsI M HEPABEHCTBA

Pemate nuHelHbIE ypaBHEHUSI ¢ OAHOW MEPEMEHHOM, MPUMEHSS MpaBUia Mepexoja OT
MCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCS 1M YHUCIO KOPHEM
YpaBHEHHUS.

[TonGupath mpuMepsI ap YKCe, SBISIOMIMXCS PEIICHUEM JIMHEHHOTO YPaBHEHHUSI C ABYMS
NIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JHUHEHHOTO YpaBHEHHUS C JBYMs
MEePEMEHHBIMHU, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPAaBHEHHUS.



Pemate cuctembl ABYX JMHEHHBIX YPaBHEHHWH ¢ JByMs IEPEMEHHBIMH, B TOM YHCIIE
rpadu4ecKy.

CocTaBiaTh U peliaTh JUHEHHOE YpaBHEHHME WJIM CUCTEMY JIMHEMHBIX yYpaBHEHUH I10
YCIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

DOYyHKIUT

KoopauHnats! u rpaduku.

N300paxxaTh Ha KOOPAMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJAMHATaM, JIyuyd, OTPE3KH, MHTEpBajlbl, 3alUChIBaTh YHUCIOBBIE IPOMEXYTKH Ha
anreOpandecKoM s3bIKE.

OTmeuaTs B KOOPAMHATHOM IJIOCKOCTH TOYKH 110 3alaHHBIM KOOpIMHATaM.

OyHKIUN.

Ctpouts rpaduku JIMHEHHBIX ()YHKIHHA.

OnuceiBaTh ¢ THOMOLIBK (YHKUUN HM3BECTHBIE 3aBHUCUMOCTH MEXAY BEJIMYMHAMMU:
CKOpPOCTb, BpeMsl, PAacCTOsSHUE, 1[€Ha, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMH,
00bEM paboTHI.

HaxoauTs 3HaueHune GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[TonumaTts rpaduyeckuii crocod MpeacTaBIeHus] U aHAIW3a WH(GOpPMAIMU, U3BJIEKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(QUKOB PEANTbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

Hcnonp30Batk cBOMCTBA (DYHKIIHIA TSI aHAIH3a TPAPHUKOB peallbHBIX 3aBUCUMOCTEH (HYITH
(GyHKIMHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIUHM, MTPOMEXKYTKH BO3pAcTaHUS U yOBIBaHUS
byHKIIMYM, HanboJbIlIee U HauMeHbIlIee 3HaYeHUsT (PYHKIUN).

Vcnonb3oBark rpaduku A UCCIEA0BaHMs MPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUU
3ajia4y U3 IPYTUx y4eOHbIX IPEIMETOB U peabHOM JKU3HU.

K konmy obOyuenus B 8 kuacce oOydaromuiicsi MOJTYYUT CIEAYIOIINE IPEAMETHBIE
pe3yabTaThI:

Yucaa v BLIYMCIEHUS

HppaunoHanpHbIe YnCiIa.

[TonnMath 1 UCTIOIB30BATH MPEACTABICHUS O PACITUPEHUH YHNCIOBBIX MHOYKECTB.

CB000OIHO OTIepUPOBATH MOHATHIMHE: KBaJIpATHBIN KOPEHb, apu(hMEeTHIECKUI KBaApaTHBIN
KOpPEHb, MPpPAlMOHAIBHOE YMCIIO, HAXOAWTh, OLEHUBATH KBAJPATHBIE KOPHH, UCIOJb3Ys IpHU
HEOOXOJUMOCTH  KAJNbKYJSTOP, BBINOIHATH MPEOOpa3OBaHUs BBIPAXKEHHH, COJAEpKaIINX
KBaJpaTHbIE KOPHH, UCIIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonws3oBaTh HayaibHBIC MPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN ISt
CpaBHEHHUS, OKPYTJCHUS W BBIYUCICHUN, W300pakaTh [EHCTBHUTEIbHBIC YHCIIa TOYKAMHU Ha
KOOPJIMHATHOW IIPSIMOM.

Hcnons3oBarh 3amucu OONBIIMX M MajbIX YUCENT C MOMOIIBIO JECATUYHBIX ApoOeH u
crenieHeld uyucina 10, 3anuchIBaTh U OKPYIJIATH YHMCIOBBIE 3HAYEHUS PEAIbHBIX BEJIMYHUH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUH.

J1enmuMOocCTb.

CB00OIHO OTIEpUPOBATH OHATHEM OCTaTKa IO MO0, IPUMEHSTh CBOWCTBA CpaBHEHUH
110 MOJTYJIIO, HAXOJUTh OCTaTKU CyMMBI U TIPOU3BEICHUS 110 JAHHOMY MO/IYIIIO.

AJiredpanyeckue BbIpaKeHUs



JIpoOHO-palinoHaNbHbIE BHIPAKEHUSI.

HaxoauTe nomycTuMble 3Ha4eHUs IEPEMEHHBIX B IPOOHO-PAIIMOHANBHBIX BBIPAKCHUSIX.

[TpuMeHSITh OCHOBHOE CBOMCTBO PAllMOHAIBHON IPOOH.

BrimonuaTe npuBeneHne anredbpanyeckux Ipodeit K oOleMy 3HaMEeHATeN0, CI0XKEHNUE,
YMHOXEHHE, JISJICHUE alreOpanveckux ApooOeii.

BbINONMHATE TOXKAECTBEHHBIE TPE0OPA30BaHMs PALIMOHATILHBIX BBIPAXKEHUH.

[IpumensaTh mnpeoOpa3oBaHUsS BBIPAKEHUN ISl pEIICHHUS pPa3lM4YHBIX 3a7ad U3
MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 PEaIbHON NPAKTUKH.

Crenenu.

[IpuMeHATh TMOHATHE CTENEHW C LENbIM I0Ka3aTelieM, BBINOIHATH NpeoOpa3oBaHUs
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€JIbIM [10KA3aTEIEM.

WppatnmonanbHble BHIPAKEHUS.

Haxomuth [omycTHMMBble 3HAa4eHMsI IEPEMEHHBIX B  BBIPAXKEHHUAX, COJEPKAIIMX
apudmMeTHyecKre KBapaTHbIE KOPHHU.

BoimonusaTe npeoOpa3oBaHus HMppaIMOHANBHBIX BBIPAKEHHM, HCIONb3YS CBOWCTBA
KOpPHEH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp kBagpaTHbIE ypaBHEHUS.

Pematb 1poOGHO-paliioHaIbHbIE YPaBHEHUS.

Pemate nuHelHBIE ypaBHEHUS C IAapaMeTpaMHu, HECIOXHBIE CUCTEMbl JIMHEHHBIX
YPaBHEHUH C IapaMETPaMH.

[IpoBOoaUTH HCCIENOBAHNS YPABHEHUI U CUCTEM YPABHEHUI, B TOM YHUCIIE C IPUMEHEHHEM
rpaduyueckux mpeacTaBieHH (yCTaHaBIMBAaTh, UMEET JIM YpaBHEHHE HIIM CHCTEMa ypaBHEHUU
pellIeHus, €ClIi UMEET, TO CKOJIbKO, U TIpoYee).

Ilepexoautb OT cioBecHOH (OPMYIMPOBKHM 3a7auM K €€ anreOpanyeckod MOJeNnu ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HMHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBINA Pe3yJIbTarT.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIsl CPABHEHMSI, OLIEHKH, peLIaTh JIUHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEMbl, JaBaTb TI'paUUYECKyl0 HILTIOCTPAIUIO
MHO’KECTBa pELICHNI HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

IlonumaTh ¥ UCHONB30BaTh (YHKIMOHAIbHBIE TOHATUS U A3BIK  (TEPMUHBI,
CHUMBOJIMUYECKHE 0003HAUEHUs), ONpENesITh 3HAaueHHWEe (QYHKLIMU 1O 3HAUYEHUIO apryMeHTa,
OTpeNieNATh CBOWCTBA (PYHKLUU 110 €€ TpaduKy.

Crpouts rpaduku pyHKINN , ONUCHIBATH CBOMCTBA YUCIOBON (PYHKIUU 1O €€ rpaduKy.

K xonmy oOydyeHuss B 9 kJjacce oOy4arOnIUiCs TOJYYHT CICAYIOIINE MPEIMETHBIE
pEe3yIbTaTHI:

Yuciia v BBIYUCTCHUS

CB0OOOHO OmepupoBaTh MOHATHUSMU: KOPEHb N-U CTENEHU, CTENEHb C palOHaTbHBIM
MOKa3aTesieM, HaXOUTh KOPEHb N-i CTETIEHH, CTENEHb C pallMOHATbHBIM IIOKA3aTeNEeM, UCTIOIb3Ys
Ipy HEOOXOAMMOCTH KaIbKyIsTOp, MPUMEHATH CBOWCTBA KOPHS N-ii CTENEHW, CTENEeHU C
paIrMoHAIBHBIM ITOKa3aTEIeM.



Hcnonws30BaTh MOHATHE MHOXECTBA JEHCTBUTEIBHBIX YHCEN NPH pEUICHUW 3aj]ad,
IIPOBEJCHUH PACCYXACHUN U JOKA3aTEIbCTB.

CpaBHUBaTh M YINOPSIOYMBATh JCHCTBUTEIBHBIE UNCIA, OKPYIJIATH JIEHCTBUTEIBHbBIE
Y1CJIa, BHITOJIHATH IPUKUAKY PE3YJIbTaTa BBIYMCIEHUHN, OLIEHKY YHCIIOBBIX BHIPAKEHUH.

Auredpanyeckue BbIpasKeHUs

CB0oOOIHO oOmepupoBaTh IMOHSATHEM KBAJAPATHOrO TpPEXUIeHa, HAXOAUTb KOPHH
KBaJJPaTHOIO TPEXUJICHA.

PacknanpiBath KBagpaTHbIN TPEXUIIEH HA JIMHEWHBIE MHOXKHUTEIIN.

YpaBHeHHsI M HEPABEHCTBA

Pemarp nuHeiiHble M KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS, CBOJSAIIMECA K HUM, IPOOHO-
paloHaIbHbIE YPaBHEHUS.

Pemarp Hec0KHBIE KBa/IpaTHBIE YPaBHEHUS C I1apaMETPOM.

Pemarp nuHEliHbIE HEpaBEHCTBA, KBAaJpPATHHIE HEPABEHCTBA, HCIIOJIB30BATh METOJ
MHTEPBAJIOB, M300pakaTh pellieHUE HEPAaBEHCTB HA YHCIOBOW MPSMOM, 3alHCHIBATh PELICHUE C
MIOMOILIbEO CUMBOJIOB.

Pemate cuctembl ABYX JIMHEWHBIX YPaBHEHUU C IByMs IE€PEMEHHBIMU U CUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemate Hec0KHBIE CUCTEMBI HEIMHEMHBIX YPABHEHUH C ITAPAMETPOM.

[IpumeHsTh  METOABl  PAaBHOCWIBHBIX  INpeoOpa3oBaHUil, 3aMeHbl [EPEMEHHOM,
rpadu4ecKoro MeTo/ia MpH pelIeHNH ypaBHeHU! 3-i U 4-1 CTeneHei.

Pemarp cucreMbl JMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)KaTh pPELICHHE CHUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM,
3alKUChIBATh PELIEHUE C TIOMOILIBIO CUMBOJIOB.

Pemate ypaBHEHMS, HEpAaBEHCTBA M HUX CHUCTEMbI, B TOM YHCJIE C OIPAHHYCHUSIMH,
HaIpHuMep, B LIEIBIX YUCTIaX.

IIpoBoauTh HccieN0BaHNs ypaBHEHUIN U CUCTEM YPaBHEHUH, B TOM UUCIIE C IPUMEHEHUEM
rpaduueckux mpencTaBieHUi (yCTaHaBIMBATh, UMEET JIM YpaBHEHHWE WJIM CUCTEMa ypaBHEHUM
pELIeHHUs, ECIIU UMEET, TO CKOJIbKO, U ITPOYee).

Pemarp TekcTOBBIE 3ajaud aiareOpanyeckKuM CIOCOOOM C IOMOIIBIO COCTABIICHUS
YpaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHs, HEPAaBEHCTBA U UX CUCTEMBI JIJIs1 COCTABJICHUSI MAaTEMaTH4YECKON
MOJIEJIM PEAJbHOM CUTyallMH WIA TPUKIAIHON 3a7aud, HHTEPIPETUPOBATh IOITY4YCHHBIE
pE3yJbTaThl B 33JAaHHOM KOHTEKCTE.

YucaoBbie NOCIAEI0BATEIbHOCTH H IPOrPECCHH

CB00OHO OneprpoOBaTh MOHITUSIMU: 3aBUCUMOCTb, QYHKIIMS, TpapuK QYHKINHU, IpsMast
PONOPLUMOHANIBHOCTh, JIMHEHHas (yHKUMA, oOpaTHas MNPONOPLHOHAIBHOCTh, Mapadoia,
rurnep0bosa, KycCouHo-3a1anHas QyHKITHS.

UccnenoBate pynkmuio nmo e€ rpaduky, yCcTaHABIWBATh CBOMCTBA (yHKIMN: 00OJACTh
OlpeNieNIeHusl, MHOKECTBO 3HAUeHUH, HyIM (QYHKIHHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKHM BO3pAacTaHUsl U yObIBaHUS, YETHOCTh U HEUETHOCTh, HAUOObIIEE U HAUMEHbILIEEe
3HAYEHUs1, ACUMIITOTHI.

Pacnio3HaBaTh  KBaJpaTW4YHYI0 (QYHKLIUIO 1O ¢opMmyne, MPUBOIUTH IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOMN )XKU3HU, (PU3UKU, TEOMETPHUH.



Onpenensate moJoXeHHE rpaduka KBagpaTHUYHOW (QYHKIIMHU B 3aBUCUMOCTH OT €&
KO3 PHUIIHEHTOB.

Ctpoutb rpaduk KBaApaTUYHON (PYHKIIUH, ONTMCHIBATH CBOMCTBA KBAAPATHYHON () yHKIUN
1o e€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (DYHKITUH JTsI PEIICHUS 3a/1a4.

Ha nmpumepe kBagpatuuHoii ¢yHkuuu ctpouth rpadpuk dyakmumm Yy =af(kx + b) + ¢ ¢
MOMOIIILIO TIpeobpa3oBanuii rpaduka ¢pyukuuu y=f(x).

WnmoctpupoBaTh ¢ TOMOIIBI0 Ipaduka peaqbHYI 3aBUCHMOCTH HIIM MPOIECC MO0 UX
XapaKTEPUCTHKAM.

ApudmMeTnyecKkasi U reoMeTpuYecKasi MIPOrpeccuu

CB0OOHO oOmepUpPOBaTh TMOHATHSAMU: TIOCIEJOBATEILHOCTh, apH(MeTHUecKas H
reoMeTpHYecKasi IPOTrPECCUH.

3amaBaTh IMOCIEAOBATENBHOCTH Pa3HBIMU CHOCOOAMH: OINUCATEIbHBIM, TAOMUYHBIM, C
MOMOIIEI0 (POPMYITBI N-TO YWICHA, PEKYPPEHTHBIM.

BBINONHATE BBIUKCIICHUS] C MCIOJIb30BaHKEM (opMyn N-ro wieHa apuMETHUYECKOU U
TreOMETPUYCCKOM MPOrPECCUid, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4ICHBI MOCIICIOBATEIIPHOCTH TOYKAMH Ha KOOPIUHATHOM TIOCKOCTH.

Pemrate 3amaum, CBSI3aHHBIE C YMCIIOBBIMH ITOCIIEIOBATEILHOCTSIMH, B TOM YHCJIE 33a9n
U3 peasibHOM KU3HHU (C MCIIOJIb30BAaHUEM KaJIbKYIISITOPA, HU(POBBIX TEXHOIOTHUI).

Pacrnio3naBath ¥ MPUBOIUTH MPUMEPHI KOHEUHBIX U OECKOHEYHBIX MOCIEI0BATEIBHOCTEH,
OTPaHUYEHHBIX  IIOCIENIOBATEIBHOCTEH,  MOHOTOHHO  BO3pacTalommx  (yOBIBArOIINX)
MIOCJICIOBATEIIBHOCTEH.

Hmetp mpencTaBieHHE O CXOIMMOCTH IOCIECIOBATECIBHOCTH, YMETh HAXOJUTh CYMMY
0ECKOHEUHO yOBIBAIOIIEH rEOMETPUIECKOM MPOTPECCHH.

[TpuMeHsATH METOJ MaTeMaTUYeCKON



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIC Pecypchl
padoThI padoTshI

UNCJIA Y BBIYUCJIEHUAL.

1 1 1 11 1 https://m.eds00.ru/GW1BVQKY]
PannonanbHble yncna (IOBTOpEHUE)

2 OYHKLIN. Koopmtatsi 17 1 https://m.edsoo.ru/RORPBDSHL
rpaduku. OyHKIIH
AJITEBPANYECKUE

3 BBIPAYKEHU . Beipakenust ¢ 7 https://m.eds00.ru/SCCUWEBY X
NIEPEMEHHBIMU
YPABHEHUSA U CUCTEMBI

4 < 1 1 https://m.edsoo.ru/ XBMJIN8RMZ
YPABHEHHMU. JIunelinsle ypaBHeHUS 0 PS.IM.EE500.
YUCJIA 1 BBIYMCIIEHUSL.

5 ¢ ¢ Crenetts 6 https://m.edsoo.ru/LG2393QRH
C HaTypaJIbHBIM [TOKa3aTeaeM
AJITEBPANYECKUE

6 23 1 https://m.edsoo.ru/AHGS5DIQ9
BbIPAYKEHU . MHorousieHst DI EES00.1L Q
AJITEBPAMYECKHUE

7 BbBIPAXKEHUS. ®opmyisl 14 1 https://m.edsoo.ru/4SH5ZK6A9
COKPAILIEHHOTO YMHOXKEHUS
YUCJIA 1 BbIU .

8 . CJIEHIA 10 https://m.edsoo.ru/GAZ8NSKEL
JenumocTh

9 OYHKIUWUN. Jluneiinas pyHKIus 16 1 https://m.edsoo.ru/I9F6T5H4Y



https://m.edsoo.ru/GW1BVQKYI
https://m.edsoo.ru/RORPBDSHL
https://m.edsoo.ru/SCCUWEBYX
https://m.edsoo.ru/XBMJN8RMZ
https://m.edsoo.ru/LG2393QRH
https://m.edsoo.ru/AHGS5DIQ9
https://m.edsoo.ru/4SH5ZK6A9
https://m.edsoo.ru/GAZ8N8KEL
https://m.edsoo.ru/I9F6T5H4Y

YPABHEHUA 1 CUCTEMbBI

10 YPABHEHUM. CrcreMbl THHEHHBIX 14 https://m.edsoo.ru/ZXVIE7KT7
ypaBHEHUH
[ToBTOpenue, 06001ICHNE,
11 . 8 https://m.edsoo.ru/21LK231X2
CHCTEMATH3aLMs 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



https://m.edsoo.ru/ZXV9E7KT7
https://m.edsoo.ru/21LK23IX2

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/m Kourpoasubie IIpakruueckue
NMPOrpamMMblI Bcero odpa3oBaTebHbIE PeCypchl
padoThI padoThI
PABHEHU U HEPABEH .
1 Y CTBA 20 1 https://m.edsoo.ru/4WSIHI7PS
HepasencrBa
2 HACTIA 1 I?I)IIH/ICHEHM' 17 1 https://m.edsoo.ru/ XTEADRRRE
KBanpaTHbIii KOpEeHb
PABHEHU 1 HEPABEHCTBA.
3 Y ¢ 17 1 https://m.edso00.ru/6TMCFIFK3
KBanparHbie ypaBHEHUS
AJITEBPAMYECKUE
4 BBIPAXKEHUA. [IpobHo- 17 1 https://m.edsoo.ru/DDAIWADPH
paIII/IOHaJ'II)HI)Ie BI)Ipa)KeHI/ISI
PABHEHU 1 HEPABEHCTBA.
5 Y ¢ 19 1 https://m.edsoo.ru/IDAZR6HSB
JIpoOHO-palMoHaIbHBIC YPABHEHHUSI
6 OYHKIHWU 15 1 https://m.edsoo0.ru/Y2BH27NDX
AJITEBPAMYECKUE
7 14 https://m.edso0.ru/CVLO7U2AG
BBIPAYKEHUSL. Crerenn PS.IM.EC500.18
8 HACTA 1 BBHUCTEHIA. 7 1 https://m.edsoo.ru/FO6HXRC37
JlenuMoCTh
IT
9 OBTOPEHHE, 06o6meH1:1e, 10 1 https://m.edsoo.ru/DESA8SVMV
cucreMarui3anuvs 3HaHUU
OBIIEE KOJMYECTBO YACOB I1O
1 136 8 0

[MPOT'PAMME



https://m.edsoo.ru/4WSIHI7PS
https://m.edsoo.ru/XTEADRRRE
https://m.edsoo.ru/6TMCFIFK3
https://m.edsoo.ru/DDA9WADPH
https://m.edsoo.ru/IDAZR6HSB
https://m.edsoo.ru/Y2BH27NDX
https://m.edsoo.ru/CVLO7U2AG
https://m.edsoo.ru/F06HXRC37
https://m.edsoo.ru/DESA8SVMV

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
1 OYHKINU 25 1 https://m.edso0.ru/SGC5REOXE
PABHEHUMA 1 HEPA .
2 Y BEHCTBA 15 1 https://m.eds00.ru/DSDQCS0AG
KBanparHbie HepaBeHCTBa
YPABHEHUA 1 HEPABEHCTBA.
3 ¢ 25 1 https://m.edso0.ru/UOSGOUHYN
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
UMCJIOBBIE
4 [TOCJIIEJOBATEJIbBHOCTHU U 25 1 https://m.edsoo.ru/ZXNANNEBU
I[MPOT'PECCUUA
5 AJITEBPAMHECKUE BBIPAMKEHIT. 12 1 https://m.edsoo.ru/U2DVRUMMS8
CreneHs ¢ paluOHAIBHBIM MTOKa3aTeIeM
IT
6 OBTOPCHHUE, 0606meHI:Ie’ 34 1 https://m.eds00.ru/798H0G66D
CUCTeMaTH3aIusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I1O
- 136 6 0

[TPOI'PAMME



https://m.edsoo.ru/SGC5RE0XE
https://m.edsoo.ru/DSDQCS0AG
https://m.edsoo.ru/UOSGOUHYN
https://m.edsoo.ru/ZXNANNEBU
https://m.edsoo.ru/U2DVRUMM8
https://m.edsoo.ru/798H0G66D

HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
H3yUYeHHs

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

[ToBTrOpenue. Panmonanbubie
4yucIa

[ToBTOpenue. CpaBHeHue,
YIOPSA0OYNBAHUE H
apudMeTHIECKUe ACUCTBHS C
palMOHATLHBIMA YHCIIAMU

[ToBTropenue. Yucnopas
npsMasi, MOAyJIb YHCIIa
[ToBTOpenue. [IponeHTsl,
3aI1Ch MPOLIEHTOB B BUJIE
IpoOu u IpodH B BHIE
IPOIIEHTOB

https://m.edsoo.ru/QlYAHW96P

https://m.edsoo.ru/OECV50R6Y

https://m.edsoo.ru/SISFAV70H

https://m.edsoo.ru/RHS2KEEIN

[ToBTrOopenue. Tpu ocHOBHBIE
3a/1a4y Ha IPOLEHTHI

https://m.edsoo.ru/IONSU51AF

IToBropenue. Tpu ocHOBHBIE
3a/1a4y Ha IPOLEHTHI
IToBrOpenue. Pemenune

TEKCTOBBIX 3a7a4
apru(METHUECKUM CIIOCOO0M

https://m.edso0.ru/RZXMPX0XE

https://m.edso0.ru/\WX7ZQ904M



https://m.edsoo.ru/QIYAHW96P
https://m.edsoo.ru/OECV50R6Y
https://m.edsoo.ru/SISFAV70H
https://m.edsoo.ru/RHS2KEEIN
https://m.edsoo.ru/I0NSU51AF
https://m.edsoo.ru/RZXMPX0XE
https://m.edsoo.ru/WX7ZQ9O4M

10

11

IToBTrOpenue. Pemenue 3anau
U3 PEAIbHOM NTPaKTUKU Ha
4acTu, IpoOU, IPOLIEHTHI,
IIPUMEHEHHE OTHOILICHUN U
IIPONIOPLUI IIPU PELLICHUN
3a1a4

[ToBTOpenue. Pemenue 3anau
U3 PEaIbHOM NPaKTUKU Ha
YacTu, IpoOU, IPOLIEHTHI,
IIPUMEHEHHE OTHOIIECHUN U
IIPONIOPUUI IIPU PELIEHUHN
3a/1a4

[ToBTOpenue. PeanwHbie
3aBUCUMOCTH; PELICHUE 3a1a4
Ha JIBUXKEHUe, padory,
MOKYTIKH, HaJIOTH

KonTponbHas pabota mo Teme
"PannonanabHble ynciaa"

https://m.edsoo.ru/UOUUEB5PU

https://m.edsoo.ru/TOP2DEN91

https://m.edso00.ru/31GQW2GRV

https://m.edsoo.ru/EW761RN40

12

13
14

Koopnunara Touku Ha
IPSAMOi

YucnoBble IPOMEKYTKH

HucnoBsle TPOMEXKYTKH

https://m.eds00.ru/4TS7LIJIQA

https://m.edsoo.ru/JFVV3Z35ND

https://m.edsoo.ru/FXUPC8TC8

15

16

Paccrosuue mexny nByms
TOYKaMU KOOPAMHATHOU
IpSAMOi

[IpssmoyronpHas cucrema
KoopauHat. AGcimcca u

https://m.edsoo.ru/TFAU7VLFG

https://m.edsoo.ru/OPY XPHS8IW



https://m.edsoo.ru/U0UUEB5PU
https://m.edsoo.ru/T0P2DEN91
https://m.edsoo.ru/31GQW2GRV
https://m.edsoo.ru/EW761RN4Q
https://m.edsoo.ru/4TS7LJIQA
https://m.edsoo.ru/JFV3Z35ND
https://m.edsoo.ru/FXUPC8TC8
https://m.edsoo.ru/TFAU7VLFG
https://m.edsoo.ru/OPYXPH8IW

opAxHaTa TOYKH Ha
KOOpHHHaTHOﬁ IIJIOCKOCTHU

17

[IpssmoyronbHas cucrema
KoopauHat. AGcimcca u
OpAMHAaTa TOYKH Ha
KOOPAMHATHOW INIOCKOCTH

https://m.edsoo.ru/SUXKVD5LZ

18

19

[Tpumeps! rpaduKoB,
3aJJaHHBIX (hOpMyTaMU
[Tpumeps! rpaduKoB,
3aJlaHHBIX (hOpMyJIaMH

https://m.edsoo.ru/IM0OS8MKSN

https://m.edso0.ru/8AVOBYCEV

20

Urenne rpa)vKoB peasibHbIX
3aBHCUMOCTEN

https://m.edsoo.ru/KUTDI3XLA

21

22

23

CDYHKI_[I/IOHB.JIBHLIC
3aBUCHUMOCTHU MCIKOY
BCIIMYNHaAMU

[Tonstue Gynxuu. OyHKIUA
KaK MaTeMaTU4ecKas MOJEeb
peabHOTOo MpoIriecca
[HonsTne pynkunu. @yHKIU
KaK MaTeMaTu4ecKas MOJEb
pealbHOro Ipolecca

https://m.edsoo.ru/MKJPI2QBF

https://m.edsoo.ru/FKKCV8030

https://m.edsoo.ru/HQILF507K

24

[Tonstue pynkuuu. OyHKIUSA
KaK MaTeMaTU4ecKas MOJEIb
peallbHOro Ipolecca

https://m.edsoo.ru/K0Y923APO

25

26

OO6nacth onpeneneHus u
o0racTb 3HaueHUN QYHKIMU
OO6nacTp ornpeneneHus u
o0acTh 3HaUYEHUH QyHKINH

https://m.eds00.ru/4QZ3M10DV

https://m.edsoo.ru/XRV8189U0



https://m.edsoo.ru/SUXKVD5LZ
https://m.edsoo.ru/1M0S8MKSN
https://m.edsoo.ru/8AV0BYCEV
https://m.edsoo.ru/KUTDI3XLA
https://m.edsoo.ru/MKJPI2QBF
https://m.edsoo.ru/FKKCV803O
https://m.edsoo.ru/HQILF507K
https://m.edsoo.ru/K0Y923APO
https://m.edsoo.ru/4QZ3M1ODV
https://m.edsoo.ru/XRV8189U0

27

Crioco0b1 3a1aHus PYHKIIUU

https://m.edsoo.ru/MOLE5I1223

28

29

I'paduk dysakmm
KontponbHast pabora o Teme
"KoopauHatsl u

rpadpuku. yHkIIN"

https://m.edsoo.ru/QF7YCGQOL

https://m.edsoo.ru/LKOMB14WO

30

BrIpaxenue ¢ nepeMeHHbIMHU.
3HaueHUe BBIPAXKEHUS C
IIEPEMEHHBIMU

https://m.edso0.ru/04B7K69CL

31

32

33

BolpaxkeHue ¢ nepeMeHHbIMHU.
3HaueHUe BBIPAXKEHUS C
NIEPEMEHHBIMU

BBIpa)KeHI/IC C ICPCMCHHBIMU.
3HaueHHuE BBIPaXXCHHA C
MNEPEMCHHBIMU

HpeI[CTaBJ'IeHI/Ie 3aBUCHMMOCTH
MCXKAY BCIMYNHAMU B BUJIC

bopMmybI

https://m.edsoo.ru/IGESL5V3W

https://m.edsoo.ru/K1SZA3BKS

https://m.edso0o0.ru/9JS8ZE80D

34

IIpencraBnenre 3aBUCUMOCTH
MG)KJIy BCIIMYNHAMU B BUJC

bopMmybI

https://m.edsoo.ru/65RHZ0D5L

35
36

Beraucnenus mo popmynam

Brruucnenus no ¢popmynam

https://m.edso00.ru/2SBIG2EQQ

https://m.edsoo.ru/AIMDMNM71Z

37

YpaBHEHHUE C OJTHOU
nepemeHHoN. Kopens
YpaBHEHUA

https://m.edso0.ru/GFFT2PGG5

38

CBolicTBa ypaBHEHUH C OAHON
MepEMEHHOMN

https://m.edsoo.ru/4AZRGM137F



https://m.edsoo.ru/M0LE5I223
https://m.edsoo.ru/QF7YCGQOL
https://m.edsoo.ru/LK0MB14WO
https://m.edsoo.ru/04B7K69CL
https://m.edsoo.ru/IGESL5V3W
https://m.edsoo.ru/K1SZA3BK8
https://m.edsoo.ru/9JS8ZE80D
https://m.edsoo.ru/65RHZ0D5L
https://m.edsoo.ru/2SBIG2EO0
https://m.edsoo.ru/1MDMNM71Z
https://m.edsoo.ru/GFFT2PGG5
https://m.edsoo.ru/4ZRGM137F

CBoiicTBa ypaBHEHHI C OJJHOM

39 N https://m.edso0.ru/JQ6IBM2EA
ePEeMEHHOM

40 PaBHOCHUIIBHOCTD ypaBHEHHIA https://m.edsoo.ru/F2NRG8J6A
YpaBHeHUEe Kak

41 MaTeMaTU4YecKasi MOIEIb https://m.edsoo.ru/HDX6B6VJZ
pealbHOM CHTYyalNH
Yucio xopHei erHoro

42 MO KOPHEH JIMHEHHOT hittps://m.eds00.ru/H2Z806SL ]
ypaBHEHHS
q N N

43 HCIIO KOPHEH JIHHEHHOTO https://m.edsoo.ru/6GZ41H017
YpaBHEHUS
PelieHne TEKCTOBBIX 3a7a4 C

44 [IOMOIIBIO JIMHENHBIX https://m.edsoo.ru/PGD69ZLBN
YpaBHEHUN
JInHeWHOE ypaBHEHME,

45 HHCHHOT YPaBHeHH https://m.edsoo.ru/MGU3IJKA4
coJiepKaIee 3HaK MOJTYJIst
KonTponbnas pabora no

eMaM "Bripaxke c

46 TEMaNt TBRIpaREHILC https://m.eds00.r/OTTRNI979
HCpeMeHHI)IMI/I N HI/IHGI/IHBIG
ypaBHeHUA"
C

47 TCHCHE € HATYPATILHEIM https://m.edsoo.ru/GCFH6PRHO
roxasarejieM
Croii

48 BOMCTB CTETICHH € https://m.edsoo.ru/ID200MCBY
HATYpaJIbHBIM ITOKA3aTeIIEM
CBOJICTBA CTEIIEHH C

49 BOMCTBA CTCNCHH https://m.eds00.ru/XX14K8MYE
HaTypaJbHBIM II0Ka3aTeJIEM
Croii

50 BOHCTBA CTCICHH € https://m.eds00.ru/N2E140WE

HaTypaJbHbIM IIOKa3aTeseM



https://m.edsoo.ru/JQ6IBM2EA
https://m.edsoo.ru/F2NRG8J6A
https://m.edsoo.ru/HDX6B6VJZ
https://m.edsoo.ru/H2Z8O6SLJ
https://m.edsoo.ru/6GZ4IH017
https://m.edsoo.ru/PGD69ZLBN
https://m.edsoo.ru/MGU3IJKA4
https://m.edsoo.ru/OTTRNI979
https://m.edsoo.ru/GCFH6PRHO
https://m.edsoo.ru/ID200MCBY
https://m.edsoo.ru/XX14K8MYE
https://m.edsoo.ru/N2EI40WEI

51

3ammch Ynucia B JECATUIHON
[MO3ULIMOHHON CUCTEME
CUMCJICHUS

https://m.edso0.ru/XY7CHRHMG

52

3armch Ynuciia B IECATUIHON
HO3UIIMOHHOU CUCTEME
CUUCIICHUS

https://m.edsoo.ru/8ZKLZFFOY

53

54

55

OngowieHbl. OQHOWICH
crangaptHoro Bujaa. CTeneHnb
OJIHOWIEHA

OnHounensl. OMHOWIEH
cTranaaptTHoro Buja. CTeneHb
OJIHOWIEHA

Muorouiensl. MHOrOwIeH

CTaHAapTHOI'O BHAA. CreneHn
MHOIro4jJcHa

https://m.edsoo.ru/LA1ON11Y8

https://m.edsoo.ru/IUVXINAFH

https://m.eds00.ru/CYPGI1TFK2

56

Muorounensl. MHOrousieH
crangaptTHoro Bujaa. CTeneHnb
MHOTOYIEHA

https://m.edsoo.ru/CUFGACT7NE

57

58

Clo)XKeHHEe U BEIYUTAHUE
MHOTOYJICHOB

CoXeHHE U BIUNTAaHHUE
MHOI'O4YJICHOB

https://m.edsoo.ru/99UM3VYJS

https://m.eds00.ru/16XBS4X70

59

Clo)XeHHe U BEIYUTAHUE
MHOTOYJICHOB

https://m.eds00.ru/9GOF5FVQS

60

61

YMHOKEHNE U JeJIEHUE
MHOTOYJICHOB

YMHOXKEHHE U JCIICHUC
MHOI'O4YJICHOB

https://m.edsoo.ru/4ALTKUJ4RC

https://m.edsoo.ru/RIOLLFQ7I



https://m.edsoo.ru/XY7CHRHMG
https://m.edsoo.ru/8ZKLZFFOY
https://m.edsoo.ru/LA1ON11Y8
https://m.edsoo.ru/1UVX1NAFH
https://m.edsoo.ru/CYPG1TFK2
https://m.edsoo.ru/CUFGAC7NE
https://m.edsoo.ru/99UM3VYJS
https://m.edsoo.ru/16XBS4X7O
https://m.edsoo.ru/9GOF5FVQS
https://m.edsoo.ru/4LTKUJ4RC
https://m.edsoo.ru/RIOLLFQ7I

VYMHOXKEHNE U JIEJIEHUE

62 https://m.edso0.ru/lUNXXMT6E9S
MHOTOYJICHOB

63 YMEOKEHAS H JeIICHAS https://m.edsoo.ru/WUUG6R5DN
MHOTOYJICHOB

64 Hpeobpasosanie uenoro https://m.edsoo.ru/BDBM3CRKK
BBIPQXEHHSI B MHOTOWICH

65 Hpeobpasoraiie ienoro https://m.edso0.ru/6V3LYZNM6
BBIPQXXEHHS B MHOTOWICH

66 Tlpeodpasonariite uexoro https://m.edsoo.ru/8INDAXRSE
BBIPQXXCHHS B MHOTOWICH

67 Kopuu MHOTOUICHA https://m.edsoo.ru/AQJKHVUAP

68 Kopau muorowiena https://m.edso0.ru/089RM5NHS
ToxnectBo. ToxiecTBEHHBIE

69 npeoOpa3oBaHus https://m.edsoo.ru/9T3NCW5RB
anredpandeckux BbIPAKEHUN
ToxnaectBo. ToxnaecTBEeHHbIE

70 npeoOpa3oBaHus https://m.edso0.ru/00OC82NA2R
anredpanvdeckux BhIPAKEHUN
ToxnectBo. TOXKIECTBEHHBIE

71 npeoOpa3oBaHUs https://m.eds00.ru/DT98DTCZC
anreOpanvdecKux BBIPAKEHUN
ToxnectBo. TOXKIECTBEHHBIE

72 npeoOpa3oBaHuUs https://m.edsoo.ru/SNASHFMFE
anredpandeckux BbIPAKEHUN
ToxaectBo. ToxnecTBEHHBIE

73 npeoOpa3oBaHuUs https://m.edso0.ru/ZQONWOOCV
anredpandeckux BbIPAKEHUN

74 Jloka3aTenbCTBO TOXKACCTB https://m.edsoo.ru/H9YUF66JH



https://m.edsoo.ru/UNXXMT69S
https://m.edsoo.ru/WUU66R5DN
https://m.edsoo.ru/BDBM3CRKK
https://m.edsoo.ru/6V3LYZNM6
https://m.edsoo.ru/8INDAXR8E
https://m.edsoo.ru/A0JKHVUAP
https://m.edsoo.ru/089RM5NHS
https://m.edsoo.ru/9T3NCW5RB
https://m.edsoo.ru/0OC82NA2R
https://m.edsoo.ru/DT98DTCZC
https://m.edsoo.ru/8NA8HFMFE
https://m.edsoo.ru/ZQONWO0CV
https://m.edsoo.ru/H9YUF66JH

KonTtponbHas pabora o
TemaM "CTeneHsb ¢

75 " https://m.eds00.ru/6MSJCYJD3
HaTypaJIbHBIM MOKa3aTesieM",
"MHuorouwieHs!"
K

76 Bapat CyMMPI H KBalb aTU https://m.edsoo0.ru/87W26FGW8
pa3HOCTH ABYX BBIPAXKEHUU
K

77 panpat c}:MMH HECKOMbIX https://m.edsoo.ru/VDGO3A6CN
BI)Ipa)KeHI/II/I

78 Ky6 cymmer K}:6 PasHoCTH https://m.edsoo.ru/JWSBNLU3X
JIBYX BBIPXKCHUN
P

79 A3HOCTL KBApaToB ABYX https://m.eds00.ru/Y GIRL7FBU
BI)Ipa)KeHI/II/I
IT

80 POH3BEACHHC pagHOCTIf 1 https://m.edso0.ru/59J7CIBIS
CYMMBI IBYX BBIPpaKECHUU

81 Hpomssererine péBHOCTIiI, 1 https://m.edsoo.ru/J6SOD5SEET
CYMMBI JIBYX BBIpQKEHUHN
C 0

82 yMMa u pagHoch b KyooB https://m.edsoo.ru/ICEHP563F
JBYX BBIPAXKCHUU

83 Cymma pa3Hochb Ky6os https://m.edsoo.ru/XB92YPXUI
JBYX BBIPAXKCHUU
P

84 ASTIOICHHE MHOTOHIICHA Ha https://m.edsoo.ru/K5RB530JP
MHOYKUTEIH
IIpousBenenue pazHOCTH

85 CYMMBI JIBYX BbIDAACHITH, https://m.edsoo.ru/IEWYJ3B6M
CyMMa U pa3HOCTh KyOOB
JIBYX BBIpaXCHUU
P

86 ATOMCHIE MHOTOTICNA Ha https://m.eds00.ru/W2CVA9180

MHOXUTECIIN



https://m.edsoo.ru/6MSJCYJD3
https://m.edsoo.ru/87W26FGW8
https://m.edsoo.ru/VDGO3A6CN
https://m.edsoo.ru/JWSBNLU3X
https://m.edsoo.ru/YG9RL7FBU
https://m.edsoo.ru/59J7CIBIS
https://m.edsoo.ru/J6SOD5EET
https://m.edsoo.ru/ICEHP563F
https://m.edsoo.ru/XB92YPXUI
https://m.edsoo.ru/K5RB530JP
https://m.edsoo.ru/1EWYJ3B6M
https://m.edsoo.ru/W2CVA9180

Beinecenue o01ero

87 https://m.edso0.ru/6D06DY4JK
MHOYKUTEIS 34 CKOOKH

88 Mertox rpynmnupoBKU https://m.edsoo.ru/9ENP7VODU
KonTponbHas padoTa 1o Teme

89 "DopMyJIBI COKPALIEHHOTO https://m.edsoo.ru/I4ASBNNMXY
YMHOXEHHS"

90 HGH%MOCTB HEHBIX HHUCEIL https://m.edsoo.ru/FYOGK8UGT
CBo¥CcTBa AEITUMOCTH

91 I[emeOCTB HEIIBIX HHCE. https://m.edsoo.ru/Q8D69XTHL
CBoJiCcTBa AEIUMOCTH
I1 .

92 _I_)OCTHe 1 CogTaBHHe e https://m.edsoo.ru/BZDDKCZNN
YETHBIE U HEUYETHBIE YHCIIA
[Ipu3naku nenumoctu Ha 2, 4,

93 https://m.eds00.ru/O9UG9Y L XX
8,5,3,6,9,10, 11 D

94 [pusnaiu nemmocty wa 2, 4, https://m.edso00.ru/JRCQ84X1C
8,5,3,6,09,10, 11 " ]
[Tpu3HaKK AETUMOCTH CyMMBI

95 Y TIPOU3BEJEHUS LEJIbIX YHCEel https://m.edso00.ru/3Z9582SNY
NIPU PEUICHUU 33134
HauOonemmii o0muin

96 NEUTENL U HaUMEHBIIIEE https://m.edsoo.ru/GLX6BSNDOQ
o0111ee KpaTHOE ABYX YHCET

97 B3aumno mpocTeie yncna https://m.eds00.ru/2ZSUU3H2I
A E .

98 Aroputm Ekmna. Jlenerne hitps://m.eds00.ru/3B1U31IWGY
C OCTaTKOM
C

99 DABHEHHA TEBIX HUCEI 1O https://m.edsoo.ru/HITOROXXH

MOAYJIO HATYpAaJIbHOTO YHCJia



https://m.edsoo.ru/6D06DY4JK
https://m.edsoo.ru/9ENP7VODU
https://m.edsoo.ru/I4SBNNMXY
https://m.edsoo.ru/FYOGK8U6T
https://m.edsoo.ru/Q8D69XTHL
https://m.edsoo.ru/BZDDKCZNN
https://m.edsoo.ru/O9UG9YLXX
https://m.edsoo.ru/JRCQ84X1C
https://m.edsoo.ru/3Z9582SNY
https://m.edsoo.ru/GLX6B8ND0
https://m.edsoo.ru/2ZSUU3H2I
https://m.edsoo.ru/3B1U31WGY
https://m.edsoo.ru/H1T0ROXXH

Jlunetinas QyHkus, eé

100 . 1 https://m.edsoo.ru/7LMCFGOQ1
CBOICTBa

101 HHHUeﬁHaﬂ ymxus, e& 1 https://m.edso00.ru/PKIP1H5X6
CBOWCTBA

102 HHH“eﬁHaﬂ by, e& 1 https://m.eds00.ru/8Q9JDFBEV
CBOICTBa

103 I'paduk nmuneitHON QyHKIIUN 1 https://m.edsoo.ru/AX7SXCBIR

104 ['paduk nuHeHON GyHKITUN 1 https://m.edso0.ru/90X3JEL4R

105 I'paduk nmuneitHON QyHKIIUN 1 https://m.edsoo.ru/8074AXLVH

106 ['paduk nuHeHON GyHKITUN 1 https://m.edsoo.ru/KF2QILXAN

107 I'paduk pyHkuun y =| X | 1 https://m.edsoo.ru/EU1LDRZZT

108 I'paduk pynknmm y = | X | 1 https://m.eds00.ru/42QS11S6W

109 I'paduk pyHkuun y =| X | 1 https://m.edso00.ru/2J1U33090

110 I'padux pynkumnn y = | x | 1 https://m.edso00.ru/5CJI81019

111 Kycouno-3anannble GpyHKIUMN 1 https://m.edsoo.ru/CS9VNCJIH

112 KycouHno-3anannble GpyHkunu 1 https://m.eds00.ru/OFOCTYY1B

113 Kycouno-3anannble GpyHKIUMN 1 https://m.edsoo.ru/FIER77CYS

114 KycouHno-3anannble GpyHkunu 1 https://m.edsoo.ru/WCAG6RBPL
KonrponbHas pabora no

115 temam "Jlenumocts", 1 https://m.edsoo.ru/AGAK8UN27
"Jlunetinas Gyakmms"

116 ¥/PABHEHHE C MBYMS 1 https://m.edsoo.ru/VHGZZAVC4
HepEeMEHHBIMU

117 ¥/paBHeHHe ¢ ABYMS 1 https://m.eds00.ru/KPOUPLDYQ

MNEPEMECHHBIMU



https://m.edsoo.ru/7LMCFGOQ1
https://m.edsoo.ru/PKIP1H5X6
https://m.edsoo.ru/8Q9JDFBEV
https://m.edsoo.ru/AX7SXCBIR
https://m.edsoo.ru/9OX3JEL4R
https://m.edsoo.ru/8074AXLVH
https://m.edsoo.ru/KF2QILXAN
https://m.edsoo.ru/EU1LDRZZT
https://m.edsoo.ru/42QSI1S6W
https://m.edsoo.ru/2J1U33O90
https://m.edsoo.ru/5CJI8I0I9
https://m.edsoo.ru/CS9VNCJIH
https://m.edsoo.ru/OF0CTYY1B
https://m.edsoo.ru/FIER77CYS
https://m.edsoo.ru/WCAG6RBPL
https://m.edsoo.ru/AGAK8UN27
https://m.edsoo.ru/VHGZZAVC4
https://m.edsoo.ru/KPOUPLDYQ

118

I'padux nuneitnOTO
YPaBHEHUS C IByMs
HepeMEeHHBIMH

https://m.edsoo.ru/YUT606KZF

119

I'padux nuneitnoTO
YPaBHEHHS C IBYMSI
NepPEMEHHBIMH

https://m.edso0.ru/2AQSH3K0X

120

121

122

CHCcTeMBbl JTHHEHHBIX
YpaBHEHUH C JIBYMSI
NepeMEHHBIMHU
CHcTeMBbl JTHHEHHBIX
YpaBHEHUH C ABYMsI
MepEMEHHBIMU

['padmyeckuit metox
pEeIIeHUs] CUCTEMBI JINHEHHBIX
YpaBHEHMH C IByMs
NIEPEMEHHBIMU

https://m.edsoo.ru/UFFM8S3UA

https://m.edsoo.ru/KIKQOMBPN

https://m.edsoo.ru/ASOF6D3WQ

123

I'paduueckuit metox
pELIEHUs] CUCTEMBI JINHEHHBIX
YPaBHEHHUH C IByMs
NIEPEMEHHBIMU

https://m.edso0.ru/P7JOFXVNT

124

Pemenne cucremM THHEHHBIX
YpaBHEHUH C IBYMSI
MEPEMEHHBIMU METOJIOM
MOJICTAHOBKH M METOJIOM
CIIOKCHUS

https://m.edso0.ru/OXHFHNC5M

125

Pemmenue cucteM THHENHBIX
YpaBHEHUH C JIBYMSI
MEPEMEHHBIMU METOJIOM

https://m.edso0.ru/GBXTK0O214



https://m.edsoo.ru/YUT6O6KZF
https://m.edsoo.ru/2AQSH3K0X
https://m.edsoo.ru/UFFM8S3UA
https://m.edsoo.ru/KJKQ0MBPN
https://m.edsoo.ru/A8OF6D3WQ
https://m.edsoo.ru/P7J0FXVNT
https://m.edsoo.ru/0XHFHNC5M
https://m.edsoo.ru/GBXTKO214

NOACTAaHOBKH U MCTOA0OM
CJIOKCHHUA

126

Pemenne cucrem TUMHEHMHBIX
YPaBHEHUU C ABYMsI
MEePEMEHHBIMU METOJIOM
IIOJICTAHOBKH M METOJIOM
CIIOJKCHMSA

https://m.eds00.ru/N79C11 X2V

127

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C JIBYMSI
[EPEMEHHBIMH KaK MOJIENb
peaIbHON CUTYalluH

https://m.edsoo.ru/5G5CFZVP9

128

129

130

131

132

KonrtpomnbHas padora 1mo reme
"CucreMbl TUHEHHBIX
ypaBHeHuii"/ Beepoccuiickas
poBepoyHas pabora

HToroBast KOHTpOJIbHAS
pabota / Bcepoccuiickast
poBepoyHas paborta

[ToBTOpenue n obobIIEeHHE.
Pemrenne cucreM MTMHEHHBIX
YpaBHEHUI ¢ IByMs
MNEPEMEHHBIMU METO/I0M
IIOJACTAaHOBKH U METO0M
CITOXKCHHUS

[ToBTOpenue u oboOIIeHNKE.

CreneHb ¢ HaTypaJbHBIM
nokasaresaeM

[ToBTOpenue u o6oOIIeHNE.
OI[HO‘IJICHBI 1 MHOI'OYJICHHI.

https://m.edsoo.ru/IHKOINQQZ

https://m.edsoo.ru/XVVJW8YUI

https://m.edso0.ru/44WC51GBS

https://m.edsoo.ru/XELVJ8GMH

https://m.edsoo0.ru/0G7DD41GQ



https://m.edsoo.ru/N79C11X2V
https://m.edsoo.ru/5G5CFZVP9
https://m.edsoo.ru/IHK0INQQZ
https://m.edsoo.ru/XVVJW8YUI
https://m.edsoo.ru/44WC51GBS
https://m.edsoo.ru/XELVJ8GMH
https://m.edsoo.ru/0G7DD41GQ

ToxaecTBEHHBIE
npeoOpa3oBaHus
anredpandeckux BbIPAKEHUN

133

[ToBTOpenue u o6o0IIeHNE.
DopMyIbl COKpAIEHHOTO
YMHOXXEHHUS

https://m.edsoo.ru/7HOH9YSJ1

134

135

[ToBTOpeHue 1 0600IIEHNE.
Koopaunats! u rpaduku.
[ToBTOpEeHME M 00OOIIEHNE.

Jluneitnast pynkuus u e€
CBOMCTBaA

https://m.edsoo.ru/6UXE1GSZ4

https://m.edsoo.ru/ESBCM9LP8

136

[ToBTOpenue u 06o0IICHNE.
Pemienue cucteM THHEHHBIX
ypaBHEHHUII ¢ IBYMsI
nepeMEeHHBIMH

https://m.edsoo.ru/EZ6469JMD

137

[ToBTOpEeHue u 060061IeHNE.
Pemenne cuctem TUHEHHBIX
ypaBHEHUH C IBYMS
NePEeMEHHBIMHU

https://m.edso0.ru/ROIN8VVS5WM

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

137



https://m.edsoo.ru/7H0H9YSJ1
https://m.edsoo.ru/6UXE1GSZ4
https://m.edsoo.ru/E8BCM9LP8
https://m.edsoo.ru/EZ6469JMD
https://m.edsoo.ru/R9N8VV5WM

8 KVIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U (pPOBbIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC PecypChl
padoThI padoThI

1 UucnoBble HEpaBEHCTBA 1 https://m.eds00.ru/OZWVDGBGC
CaoiicTBa

2 AHCTOBBIX 1 https://m.edso0.ru/33WZFINUY
HEPaBEHCTB
CBoiicTBa YHUCIOBBIX

3 1 https://m.eds00.ru/GVIC6Q2E9
HEPABCHCTB

4 JlokaszaTenbCTBO HEPaBEHCTB 1 https://m.edsoo.ru/l3SEDMOKF7X
HepaseHcTBO ¢ mepeMeHHOM.

5 Crporue u HecTporue 1 https://m.edsoo.ru/L5W5VJHBO
HEpaBEHCTBA
HepaseHcTBO ¢ mepeMeHHOM.

6 Crtporue v HECTpOTHe 1 https://m.eds00.ru/KCQXX3EIO
HEpaBEHCTBA
CrnoxeHue 1 yMHOXEHHE

(¢ €paBEHCTB.

7 AHCTIOBBIX HEPABEHCTE 1 https://m.eds00.r/OWXJHGMHV
OrieHnBaHe 3HAYEHUS
BBIPKCHUS
CrnosxeHue ¥ yMHOKEHHUE

cI10 €paBEHCTB.

8 AHCTIOBBIX HEPABereTs 1 https://m.eds00.ru/2ROJIM1L4
OrieHnBaHe 3HAYEHUS
BBIPKCHUS



https://m.edsoo.ru/OZWVDGBGC
https://m.edsoo.ru/33WZFJNUY
https://m.edsoo.ru/GVIC6Q2E9
https://m.edsoo.ru/3EDMOKF7X
https://m.edsoo.ru/L5W5VJHBO
https://m.edsoo.ru/KCQXX3EIO
https://m.edsoo.ru/OWXJHGMHV
https://m.edsoo.ru/2R0JIM1L4

IlonsTHe 0 pemienun
HEPABEHCTBA C OJTHOM

nepeMeHHoN. MHOKeCTBO
pelIeHni HepaBeHCTBA

https://m.edsoo.ru/AOSWMVQHP

10

IlonsTHe 0 pemenun
HEPABEHCTBA C OJTHOM

nepeMeHHoN. MHOKeCTBO
pelIeHni HepaBeHCTBa

https://m.eds00.ru/TCZZZT3AC

11

12

PaBHOCHITbHBIE HEpABEHCTBA.
HepasencrtBo-ciencraue

Yucnosbie IMPOMCIKYTKHU

https://m.edsoo.ru/75DN2F510

https://m.edsoo.ru/5BPROIZNP

13

JInHetHOEe HEPaBEHCTBO C

OJIHOM MepEeMEHHOU U

MHOXCECTBO €TI0 peI_HCHI/Iﬁ

https://m.edso0.ru/S904YFRI3

14

Pemenne nuHeHBIX
HEPABEHCTB C OJJHOM
MepPEMEHHOMN

https://m.edsoo.ru/K2FILKHRR

15

16

17

Pemenue auHeHHBIX
HEPABEHCTB C OJJHOM
MepPEMEHHOMN

Pemenue nuHeHBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOM
CucreMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
MEPEMEHHOM

https://m.edsoo.ru/ZBX0V6018

https://m.edsoo.ru/LC79B2P24

https://m.edsoo.ru/DK9VNIROG



https://m.edsoo.ru/AOSWMVQHP
https://m.edsoo.ru/TCZZZT3AC
https://m.edsoo.ru/75DN2F5I0
https://m.edsoo.ru/5BPR0IZNP
https://m.edsoo.ru/S904YFRI3
https://m.edsoo.ru/K2FILKHRR
https://m.edsoo.ru/ZBX0V6018
https://m.edsoo.ru/LC79B2P24
https://m.edsoo.ru/DK9VN9ROG

18

CucreMsl JIMHEHHBIX
HEPABCHCTB C OJIHOM
MepeMEHHON

https://m.edsoo.ru/FGXKB948U

19

Pemenne TeKCTOBBIX 337124 C
MTOMOIIIBIO JIMHEHHBIX
HEPABEHCTB C OJJHOM
MepeMEHHON

https://m.edso0.ru/915POW2SV

20

21

KonTponbhas padota no teme
"HepaBencrsa"

KBanpatusie kopHU

https://m.edsoo.ru/3VAUC23NH

https://m.edsoo.ru/LHOBF1FX6

22

Apudmernaeckuit
KBaJPaTHBIA KOPEHB U €T0
CBOICTBa

https://m.edsoo.ru/P2QYBY5SR

23

24

25

Apudpmernueckuii
KBaJPaTHBIA KOPEHB U €TO
CBOICTBA

[ToHsTHE MPpPaLMOHATIBHOTO
yucna. JleicTeus ¢
HWppalMOHATbHBIMU YHCIIAMHU
CaolicTBa ecTBHI C
HPPALMOHATILHBIMU YU CJIAMU

https://m.edsoo.ru/WO0IUYB68Q

https://m.edsoo.ru/TQWWRB2RF

https://m.edsoo.ru/F8G6BP217

26

CBoiicTBa IEHCTBUHA C
WPPAIMOHATILHBIMHA YUCIIAMHU

https://m.edsoo.ru/SESDTWDTE

27

28

CBoiicTBa IeHCTBUHA C
HWppalMOHATIbHBIMHU YU CIIAMHU

CpaBHeHI/IC HppatrOHAJIIbHBIX
YHUCCJI

https://m.edsoo.ru/IE88X47Y0

https://m.edso00.ru/M691Y33X6



https://m.edsoo.ru/FGXKB948U
https://m.edsoo.ru/9I5POW2SV
https://m.edsoo.ru/3VAUC23NH
https://m.edsoo.ru/LH0BF1FX6
https://m.edsoo.ru/P2QYBY5SR
https://m.edsoo.ru/W0IUYB68Q
https://m.edsoo.ru/TQWWRB2RF
https://m.edsoo.ru/F8G6BP2I7
https://m.edsoo.ru/8E5DTWDTE
https://m.edsoo.ru/IE88X47Y0
https://m.edsoo.ru/M691Y33X6

29

CpaBHEeHHE UppallMOHAIBHBIX
qHcel

https://m.eds00.ru/GOBCM7TV6

30

MHOX€eCTBO l[efICTBHTCJIBHbIX
yucedn. [Ipencrasienus o
paciiupCHUAX YU CIOBBIX
MHOXECTB

https://m.edsoo.ru/[I DRONRLJ

31

JlonmycTuMble 3HaYEHUs
IIEPEMEHHBIX B BBIPAKECHUSX,
coJiepKaIImX
apudmeTHuecKre KBaIpaTHBIE
KOpHH

https://m.edso00.ru/87J8QFTMX

32

JlonycTuMeble 3HaYeHUs
IIEPEMEHHBIX B BBIPAKECHUSX,
coJiepKaIImX
apupMeTHYECKUE KBAPATHBIC
KOpHH

https://m.edsoo.ru/95UB7W9KB

33

ToxnecTBeHHbIE
npeoOpa3oBaHMs BRIPAKEHUH,
COZIepIKAIITIX
apupMeTHYECKUE KBAPATHBIC
KOpHH

https://m.edsoo.ru/5VYUW?257C

34

ToxmecTBEeHHEIE
npeoOpa3oBaHMs BRIPAKEHUH,
coJIepKaIIIX
apupMeTHIECKHUE KBAPATHBIC
KOpHU

https://m.edsoo.ru/JZHKXN6ND

35

ToxmecTBeHHEIE
npeoOpa3oBaHus BRIPAKEHUH,
coJieprKaIInx

https://m.edsoo.ru/UZOMHTAZ2S



https://m.edsoo.ru/G0BCM7TV6
https://m.edsoo.ru/IIDRQNRLJ
https://m.edsoo.ru/87J8QFTMX
https://m.edsoo.ru/95UB7W9KB
https://m.edsoo.ru/5VYUW257C
https://m.edsoo.ru/JZHKXN6ND
https://m.edsoo.ru/UZOMHTA2S

apudmeTnuecKkre KBapaTHbIE
KOpHHU

36

ToX1eCTBEHHbBIE
peoOpa3oBaHUs BRIPAKEHUH,
COJIEpIKAIINX
apudmeTnuecKkre KBapaTHbIE
KOpHHU

https://m.edso0.ru/YJS8POPBTG

37

38

KonTponbhas padota no teme
"KBanpaTHblii KOpeHb"

KBanpatHoe ypaBHeHuE

https://m.edsoo.ru/6TANTHQ4J

https://m.edsoo.ru/A41INMF71W

39

dopMmyna KOpHEH
KBaJPaTHOTO YPaBHEHUSI.
KommyecTBo meficTBUTEIIBHBIX
KOpHEH KBaJpaTHOTO
ypaBHEHUS

https://m.eds00.ru/SJIGYLDD70

40

dopMyiia KOpHEH
KBaApPaTHOI'O YPaBHCHUA.
KonnuecTBo eHCTBUTENBHBIX
KOpHEW KBaJApaTHOTO
YpaBHEHUs

https://m.edsoo.ru/IVH91NHOV

41

dopMyna KOpHEH
KBaJpaTHOr'0 YPaBHEHUS.
KonnuecTBo eHCTBUTENBHBIX
KOpHEH KBaApaTHOTO
ypaBHEHUs

https://m.edsoo.ru/PJZNOYNOS

42

dopMyna KOpHEH
KBaJpaTHOr'0 YPaBHEHUS.
KonnuecTBo 1eHCTBUTENBHBIX

https://m.edsoo.ru/1F15GM6TO



https://m.edsoo.ru/YJ8PQPBTG
https://m.edsoo.ru/6T4NTHQ4J
https://m.edsoo.ru/A41NMF71W
https://m.edsoo.ru/SJGYLDD70
https://m.edsoo.ru/IVH91NHOV
https://m.edsoo.ru/PJZNOYN0S
https://m.edsoo.ru/1F15GM6TO

KOpHEH KBaJpaTHOI'O
YPaBHEHHUS

43
44

Teopema Buera

Teopema Buera

https://m.edsoo.ru/WN8GHADO6

https://m.eds00.ru/TS2GFBQVB

45

YpaBHEHUS, CBOAUMBIE K
JIMHEWHBIM YPAaBHEHUSIM WJIH K
KBaJPAaTHBIM YPaBHEHUSIM

https://m.edso0.ru/B7ZINTJT4

46

47

YpaBHeHHUs, CBOOUMBIC K
JIMHEWHBIM YPAaBHEHUAM WM K
KBaJPAaTHBIM YPABHEHUSIM

KBanpaTtHoe ypaBHeHue ¢
napameTpom

https://m.edsoo.ru/X8AR3P8V1

https://m.edsoo.ru/GB9A97WUM

48

Pemenne kBagpaTHbIX
YPaBHEHUH € ITapaMeTpaMu

https://m.edsoo.ru/HO1EJ7SHM

49

50

51

Pemenne kBagpaTHbIX
YPaBHEHUH € ITapaMeTpamu

Pemrenne kBagpaTHbIX
YPaBHEHUH, COEPKAILIUX 3HAK
MOZYJIs

Pemenne kBagpaTHbIX
YPaBHEHUH, COJEPKAILIUX 3HAK
MOZYJIs

https://m.edsoo0.ru/0C82H4CG9

https://m.edsoo.ru/BRSIWUQIN

https://m.edsoo.ru/4XYQE12CU

52

YpaBHeHUE Kak
MareMaTh4decKas MoJIeib
peanbHON CUTyalluH

https://m.eds00.ru/8S3ALEC9G

53

Pemrenre TekCTOBBIX 3a7a4 €
IMOMOIIIBIO KBaAPAaTHBIX
YpaBHEHUU

https://m.edsoo.ru/TKGDZD510



https://m.edsoo.ru/WN8GHAD06
https://m.edsoo.ru/TS2GFBQVB
https://m.edsoo.ru/B7ZINTJT4
https://m.edsoo.ru/X8AR3P8V1
https://m.edsoo.ru/GB9A97WUM
https://m.edsoo.ru/HO1EJ7SHM
https://m.edsoo.ru/0C82H4CG9
https://m.edsoo.ru/BR8IWUQ1N
https://m.edsoo.ru/4XYQE12CU
https://m.edsoo.ru/8S3ALEC9G
https://m.edsoo.ru/TKGDZD510

54

KonrponsHas pabora o Teme
"KBanparusie ypaBHeHUs"

https://m.edso0.ru/4APTVPITOQT

55

56

PanrionansHbie BhIpaXXeHus
ToxnecTBEeHHBIE

npeoOpa3oBaHUs
paIMOHALHBIX BRIPAKCHUIN

https://m.edsoo.ru/PZE6RFM1S

https://m.edso0.ru/OCJPJOYHD

57

ToX1eCTBEHHBIE
npeoOpa3oBaHUs
paIMOHATIBbHBIX BRIPAKEHUN

https://m.eds00.ru/5JCX3ZJT6

58

ToxnecTBeHHBIC
peoOpa3oBaHUs
palMOHATBHBIX BHIPAKECHUM

https://m.edsoo.ru/6HI8SIJHBQ

59

60

61

62

ToxecTBeHHBIC
npeoOpa3oBaHUs
palrOHaJIbHBIX BI)Ipa)KeHI/Iﬁ

Anrebpanyeckast JpoOb.
JlomycTumble 3HaYeHUS
NepeMeHHBIX B IpOOHO-
PalMOHALHBIX BBIPAKCHUSIX

Anrebpanyeckast JpoOb.
JlomycTumble 3HaYSHUS
NepeMEHHBIX B IpOOHO-
palMOHAIBHBIX BBIPAKCHUSIX

Anrebpanueckas 1po0b.
JlomycTumble 3HaYCHUS
NepeMEHHBIX B IpOOHO-
PalMOHAEHBIX BBIPAKECHUSIX

https://m.edsoo.ru/CTWEYTPQO

https://m.edsoo.ru/\WCSRKOQMA1

https://m.edsoo.ru/ZOMLIN3BB

https://m.edsoo.ru/JE2DR44SS



https://m.edsoo.ru/4PTVPJTQT
https://m.edsoo.ru/PZE6RFM1S
https://m.edsoo.ru/OCJPJ0YHD
https://m.edsoo.ru/5JCX3ZJT6
https://m.edsoo.ru/6HI8IJHBQ
https://m.edsoo.ru/CTWEYTPQ0
https://m.edsoo.ru/WCSRKQMA1
https://m.edsoo.ru/Z0MLJN3BB
https://m.edsoo.ru/JE2DR44SS

OCHOBHOE CBOICTBO

63 . https://m.edsoo.ru/ZZBLK8Q8F
anredpandecKkou 1podu

64 Ocrosroe CBOHUC T8O https://m.eds00.ru/B307RTUUN
anreOpandeckoi 1podu
C

65 HIOIKCHHE 1 BHqHTaHHf https://m.edsoo.ru/DJLCCSLHX
anredpandecKux apooei
C

66 JIOPRCTIHE 1 BRITITATe https://m.eds00.ru/DBH7SANVE
anredpandecKux apooeit
v

67 MHOEHAE 1 HeneHHev https://m.edso0.ru/GK2N96BN5
anreOpandecKux Apooei
%

68 MHOMCEHHC H HeﬂeHHev https://m.edsoo.ru/OBDK9026G
anredpandecKux apooeit
YMHOX)E

69 MHORCHHE T ACTERTe https://m.eds00.ru/Q5J2AFZ56
anredpanveckux apooeit
B 0 7

70 OSBEAICITIE Trebpaniecion https://m.edsoo.ru/5S0ECO02WS
poOu B CTEIEHb
KonTtponbHas pabota o Teme

71 " JIpoGHO-pallnOHaIbHbIE https://m.edsoo.ru/BOWQBB790
BBIpaKEHUs"

00HO-paImo

72 JIpOGHO-paUHOHIILHEIE https://m.eds00.ru/S2JQXVPSG
ypaBHCHHSI
Pemenue npoGHo-

73 PAIHOHATIBHbIX ypan CHIH, https://m.edsoo.ru/JYBFNNACG
CBOIAIIINXCS K INHECUHBIM
YPaBHEHUSAM
P OHO-

74 CHICHIE APODHO https://m.eds00.ru/BNXRSWSNX

palMOHAIBHBIX YPAaBHEHU,



https://m.edsoo.ru/ZZBLK8Q8F
https://m.edsoo.ru/B307RTUUN
https://m.edsoo.ru/DJLCCSLHX
https://m.edsoo.ru/D8H7SANVF
https://m.edsoo.ru/GK2N96BN5
https://m.edsoo.ru/OBDK9026G
https://m.edsoo.ru/Q5J2AFZ56
https://m.edsoo.ru/50ECO02WS
https://m.edsoo.ru/BOWQBB79O
https://m.edsoo.ru/S2JQXVPSG
https://m.edsoo.ru/JYBFNNACG
https://m.edsoo.ru/8NXRSWSNX

CBOJSIIMXCS K JIMTHEHHBIM
YpaBHEHUSM

75

Pemenne npo6HO-
paLMOHAIbHBIX YPAaBHEHU,
CBOJALIUXCS K JIMHEHHBIM
YpaBHEHUSAM

https://m.edso0.ru/8YED2XKO0OW

76

7

78

79

80

Pemenue npoGHo-
palMOHAIBHBIX YPABHEHU,
CBOJAIIUXCS K KBaJJPaTHBIM
YpaBHEHUSAM

Pemenue npoGHo-
palMOHATILHBIX YPAaBHCHHI,
CBOJISIIUXCS K KBaJJPATHBIM
YpaBHCHUSM

Pemenne npo6HO-
palMoOHAFHBIX YPaBHCHHI,
CBOJISIIIIUXCSI K KBAJIPATHBIM
YpPaBHEHUAM

Pemenne npo6HO-
palMoHAIBHBIX YPaBHCHHI
METOJIOM 3aMEHBI TIePEeMEHHON

Pemenue npoGHo-
paIMoOHAaIbHBIX YPaBHEHHMA
METOJIOM 3aMEHBI IEPEMEHHOM

https://m.edsoo.ru/BKAW4UC20

https://m.edsoo.ru/AAH5ED4RB

https://m.edsoo.ru/EYJOJBCRZ

https://m.edsoo.ru/NUM440HKZ

https://m.edsoo.ru/INVEMPXTK

81

Pemenue npoGHo-
paIMoHAIBHBIX YPAaBHCHUI
METOJIOM 3aMEHbI TIEPEMEHHOMN

https://m.edsoo.ru/SKYFWW3NG



https://m.edsoo.ru/8YED2XK0W
https://m.edsoo.ru/BKAW4UC2O
https://m.edsoo.ru/AAH5ED4RB
https://m.edsoo.ru/EYJOJBCRZ
https://m.edsoo.ru/NUM440HKZ
https://m.edsoo.ru/INV6MPXTK
https://m.edsoo.ru/8KYFWW3NG

82

Pemenwne npo6HO-
palMOHAIBHBIX YPABHEHHIMA
METOJIOM 3aMEHbI IEPEMEHHOMN

https://m.eds00.ru/SMCIGKT6W

83

Pemenue TekcTOBBIX 3a/1a4 €
MTOMOIIBIO JPOOHO-
paLMOHAIBHBIX YPABHECHUN

https://m.edsoo.ru/MU4WDK5CO

84

85

86

Pemenne TekCTOBBIX 3aJa4 ¢
MTOMOIIIBIO APOOHO-
palMOHAIBHBIX YPABHEHUI

Penrenne TeKCTOBBIX 3a/1a4 C
MTOMOIIIbIO APOOHO-
palMoOHAIBHBIX YPaBHEHHI

Penrenne TeKCTOBBIX 3a/1a4 C
MTOMOIIIbIO APOOHO-
paIoOHaIbHBIX YPaBHEHHMA

https://m.edsoo.ru/POKEOYHOU

https://m.edsoo.ru/DISORBJY

https://m.edsoo.ru/700TWYABO

87

Pemrenne TeKCTOBBIX 3a7a4 C
MTOMOIIIBIO APOOHO-
palMOHAIBHBIX YPAaBHEHUI

https://m.edsoo.ru/CMKBHAHZK

88

89

90

Pemrenne TeKCTOBBIX 3a7a4 C
MTOMOIIIBIO APOOHO-
palOHAIBHBIX YPAaBHEHUIN

I'paduueckas MHTEpIIpEeTAIUS
YpaBHEHMH C IBYMs
MIepEMEHHBIMH

KonrponsHas pabora no teme
"JIpoOHO-palnoHaNbHbIE
ypaBHeHus"

https://m.edsoo.ru/XM28KSI1D4

https://m.eds00.ru/M3X70Q1LT2

https://m.eds00.ru/9G5S7X5ND



https://m.edsoo.ru/3MC9GKT6W
https://m.edsoo.ru/MU4WDK5CO
https://m.edsoo.ru/P0KEOYHOU
https://m.edsoo.ru/DISORBJYI
https://m.edsoo.ru/70QTWYAB0
https://m.edsoo.ru/CMKBHAHZK
https://m.edsoo.ru/XM28KSID4
https://m.edsoo.ru/M3X7Q1LT2
https://m.edsoo.ru/9G5S7X5ND

91

OO6nacTh ornpeneIcHus 1
MHOYKECTBO 3HAYCHU I

byHKIHH

https://m.edso0.ru/6R4A2ZY NP

92

OO6nacTh onpeneIeHus 1
MHOKECTBO 3HAYCHUN

byHKIII

https://m.eds00.ru/OZ9C2Z59T

93
94

Crioco0bl 3a1anust GyHKITUN

I'paduk pynkumm

https://m.edsoo.ru/LGPBGM2UA

https://m.edsoo.ru/AKF31D7PQ

95

UYrenue cBOMCTB (YHKIIUU TIO

e€ rpaduxy. [Ipumepsr
rpaduKoB QYHKITHH,
OTPaKAIOIINUX peasbHbIC
MPOLIECCHI

https://m.edsoo.ru/VHYQ8UKAT

96

@yHKINH, ONUCHIBAKOIINE
MpsIMYIO U 00paTHYIO
MIPOIOPLIMOHANIbHBIE
3aBUCHUMOCTH, UX TpapuKu

https://m.edsoo.ru/7BORIXD9G

97

98

99

@DyHKIMH, ONUCHIBAIOLINE
MpsIMYIO U 00OpaTHYIO
MIPOIOPLIMOHANIbHBIE
3aBUCHUMOCTH, UX TpapuKu

@DyYHKIIMH, ONUCHIBAIOLINE
IpSMYI0 1 00paTHYIO
MPOIOPLIMOHANIbHBIE
3aBHUCHUMOCTH, UX TpapuKu
OyHKuMs Y = X2 1 €€
CBOMCTBA

https://m.edsoo.ru/U30OXDSZ1A

https://m.edso0.ru/XI13XOSTDN

https://m.edsoo0.ru/NC2E5INXX



https://m.edsoo.ru/6R4A2ZYNP
https://m.edsoo.ru/OZ9C2Z59T
https://m.edsoo.ru/LGPBGM2UA
https://m.edsoo.ru/AKF31D7PQ
https://m.edsoo.ru/VHYQ8UK4T
https://m.edsoo.ru/7BORJXD9G
https://m.edsoo.ru/U3OXDSZ1A
https://m.edsoo.ru/XI3XOSTDN
https://m.edsoo.ru/NC2E51NXX

OyHKuMs Y = X2 u eé

100 N https://m.edsoo.ru/XY7E4AGYM
CBOICTBa
OyHkuus Y = X3 u eé

101 . https://m.edsoo.ru/NEINOIUZ0
CBOMCTBa
D =K/X U €€

102 yIiKHHﬂ y=xixn https://m.edso0.ru/073JPMSUQ
CBOICTBa
)] =K/ é

103 YHIHIA Y =Hox 1 €8 https://m.eds00.ru/2Z5D65A74
CBOICTBa

104 @OyHKIMS Y =VX U €€ CBOMCTBA https://m.edsoo.ru/IOJNAN4PX
K o

105 | OHTP Om’liaﬂ paboTa 1o Teme https://m.edsoo.ru/JAFL868YY

OyHKIUU

C

106 TETEHb € HEIBIM https://m.eds00.ru/2HCKT2BPK
IIOKa3aTelieM
Croii

107 BOHCTBA CTCTICHI € HETBIM https://m.edsoo0.ru/616P6HO64
IIOKa3aTelieM
Croii

108 BOHCTBA CTCICHI € HEbIM https://m.edsoo.ru/QGH2LY1FR
mokKasaTrelieM
CBoiicTBa CTENEHH C 1€

109 BOCTBA CTCHCHI € HETBIM https://m.edsoo.ru/8W8TEXWWOQ
IIOKa3aTelieM
[Ipeobpa3oBaHue BbIpaxeHHH,

110 coJiepKalInX CTEIEeHU C https://m.edsoo.ru/CS8YAVIVM
LIEJIBIM ITOKa3aTeIEM
[Ipeobpa3oBaHue BbIpaXKEHUH,

111 coJiepKalInX CTEIEeHU C https://m.edso0.ru/QOADXFHX5
LIEBIM [TOKa3aTeJIeEM
[IpeobOpazoBanme BBIpAXKEHUH,

112 COJIEpIKaINX CTENIEHU C https://m.edsoo.ru/H7RAS6IFL

OCJIBIM ITOKAa3aTCIICM



https://m.edsoo.ru/XY7E4AGYM
https://m.edsoo.ru/NEINOIUZ0
https://m.edsoo.ru/073JPMSUQ
https://m.edsoo.ru/2Z5D65A74
https://m.edsoo.ru/IOJNAN4PX
https://m.edsoo.ru/JAFL868YY
https://m.edsoo.ru/2HCKT2BPK
https://m.edsoo.ru/6I6P6HO64
https://m.edsoo.ru/QGH2LY1FR
https://m.edsoo.ru/8W8TEXWW0
https://m.edsoo.ru/CS8YAVIVM
https://m.edsoo.ru/QOADXFHX5
https://m.edsoo.ru/H7RAS6IFL

113

CranpapTHbIi B yncia

https://m.edsoo.ru/Y1N1E9GIJ

114

115

CrangapTHbIN BUJT YKCTa

JleicTBUs ¢ yncCiIamMu,
3allMCAHHBIMU B CTAHJAAPTHOM
BUIC

https://m.edsoo0.ru/D3COZS39W

https://m.edsoo.ru/SPALEXE32

116

JleicTBUs ¢ yncCiIamMu,
3allMCAHHBIMU B CTAHJAAPTHOM
BUIC

https://m.edso00.ru/0J7P94QF8

117

Pa3mepsl 00beKTOB
OKpY’KaloIlEero Mupa,
JUINTENILHOCTD IIPOLIECCOB B
OKpY’KalolleM MHpe

https://m.edsoo.ru/YODLAPOXU

118

119

120

Pa3mepsl 06beKTOB
OKpY’KaloIllero Mupa,
JUIUTEIBHOCTh IPOIIECCOB B
OKpY>KaIoIlleM MUpe
Pazmepbl 00beKTOB
OKPY>KaroIllero Mupa,
JUIUTEIBHOCTh IPOIIECCOB B
OKpY’KaIoIlleM MUpe

JleneHue ¢ 0CTaTKOM

https://m.edso00.ru/R670ZXX60

https://m.edsoo.ru/0Q6B044E6

https://m.edsoo0.ru/NC2GSKM92

121

CpaBHeHI/ISI TOEJIBIX YUCECII 110
MOAYJIIO HATYPAJIIbHOT'O YHCJia

https://m.eds00.ru/9X2Y8WUQS

122

123

CpaBHEHUS LIENBIX YHUCET 110
MOJYJIIO HATyPaJIbHOTO YUCIIA
CBolicTBa CpaBHEHHUH 110
MOJYJIIO

https://m.edsoo0.ru/ASEQTCLOP

https://m.edsoo.ru/2MUOP4HY K



https://m.edsoo.ru/Y1N1E9GIJ
https://m.edsoo.ru/D3COZS39W
https://m.edsoo.ru/SP4LEXE32
https://m.edsoo.ru/0J7P94QF8
https://m.edsoo.ru/YODLAPOXU
https://m.edsoo.ru/R670ZXX6O
https://m.edsoo.ru/0Q6B044E6
https://m.edsoo.ru/NC2GSKM92
https://m.edsoo.ru/9X2Y8WUQS
https://m.edsoo.ru/ASEQTCLOP
https://m.edsoo.ru/2MU0P4HYK

124

CBolicTBa CpaBHEHUH 110
MO/IYITIO

https://m.edsoo.ru/JUOITNGTB

125

126

127

128

129

130

OcTaTku CyMMBI U
MIPOU3BEICHUS 110 JAHHOMY
MOJYJIIO

KontposbHas pabota mo
TemaM "Crenenn",

"lemumocTh"/ Beepoccuiickas

poBepouHas paboTa

Hroroasi KOHTpOJIbHAS
pabora / Bcepoccuiickas
poBepouHas paboTa

[ToBTOpEeHME M 00OOIICHNE.
Pernienne nuHeRHBIX
HEPaBEHCTB C OJTHOM
MIEPEeMEHHON U CUCTEM
JTUHEIHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOU

[ToBTOpenue u o6o0IIEHHE.
Pemrenne nuHenHbIX
HEPaBEHCTB C OAHOU
MEPEMEHHOMN U CUCTEM
JIMHEWHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOMN

[ToBTOpenue u o0o0IIEHHE.
ToxaecTBeHHBIC

npeoOpa3oBaHMs BRIPAKEHUH,

COIepIKaIuX

https://m.edso0.ru/RQGO08Y4E7

https://m.edsoo.ru/lJVZKFMS8C

https://m.edsoo.ru/ME1CAJJFJ]

https://m.edsoo.ru/B85QKCEG7

https://m.edsoo.ru/QRM85GZ19

https://m.edsoo.ru/PYKFJFL68



https://m.edsoo.ru/JUOITNGTB
https://m.edsoo.ru/RQG08Y4E7
https://m.edsoo.ru/JVZKFMS8C
https://m.edsoo.ru/ME1CAJJFJ
https://m.edsoo.ru/B85QKCEG7
https://m.edsoo.ru/QRM85GZ19
https://m.edsoo.ru/PYKFJFL68

apudmeTnuecKkre KBapaTHbIE
KOpHHU

131

[ToBTOpenue u o0oOIIEHHE.
Pemenne kBagpaTHbIX
ypaBHeHuH. Pemenne
TEKCTOBBIX 33/]a4 C TIOMOIIIbIO
KBaJIpaTHBIX YPABHCHUM

https://m.edsoo.ru/\W9YNM9ISXM

132

133

134

[ToBTOpenue u o6oOIIEHHE.
Pewmenne 3ama4 u3 peanbHOM
KHU3HU

[ToBTOpEeHME M 00OOIICHNE.
ToK1ECTBEHHBIE
peoOpa3oBaHUs
paIMOHATLHBIX BRIPAKCHUN

[ToBTOpenue u o6oOIIEHHE.
Pemenne npo6HO-
palMoOHALHBIX YPAaBHCHHI,
CBOOAIIIUXCA K JIMHEUHEIM WA
K KBaJIPaTHBIM YPaBHEHUSM.
Pemrenne TeKCTOBBIX 3a7a4 C
MTOMOIIIBIO APOOHO-
palroHaIBHBIX YPaBHCHHIM

https://m.edsoo.ru/USHZHSPWB

https://m.edsoo.ru/0JJ6YNK8P

https://m.edsoo.ru/WVDAGTMM7

135

136

[ToBTOpeHME 1 000OIIEHNE.
Pemnrenue TeKCTOBBIX 3a7a4
Pa3IMYHBIMH crIocO0aMu

[ToBTOpenue u o6o0IIEHHE.
Pemenue 3agayu u3 peanbHON
JKN3HU

https://m.edsoo.ru/Y74J67D8Z

https://m.edsoo.ru/NVFVCOIFK



https://m.edsoo.ru/W9YNM9SXM
https://m.edsoo.ru/U8HZHSPWB
https://m.edsoo.ru/0JJ6YNK8P
https://m.edsoo.ru/WVDA6TMM7
https://m.edsoo.ru/Y74J67D8Z
https://m.edsoo.ru/NVFVC0IFK

OBIIEE KOJIMYECTBO YACOB I1O

136
I[TPOTPAMME



9 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

Hara JIeKTPOHHBbIE U(PPOBHIE

IIpakTHYeckue
U3y4eHusi 00pa3zoBaTeJbHBIC PeCypPChI

padoTshI

Oynknwms. CBoiicTBa QYHKITUH:

HYIH (QYHKIIH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (PYHKITUH,
MIPOMEKYTKH BO3PACTAHUS U
yObIBaHUS (PYHKIINH, YETHBIE U
Heu€THBIC QYHKIINH,
HanOoJIbIIee 1 HaNMEHbIIee
3Ha4eHUsl QyHKIUU

Oynkiusa. CBoicTBa QYHKIININA:

HYJIH QYHKIIUH, TPOMEKYTKU
3HAKOIOCTOSIHCTBA (DYHKIUH,
MIPOMEKYTKH BO3pAaCTaHUs U
yObIBaHUS QYHKINU, YETHBIE U
HEYETHbIE (PYHKIINH,
HauOoJbIIee U HAaMEHbIIIEe
3HaueHus: QyHKIUU

IToctpoenue rpagukos
(GYHKIMH C TOMOIIBIO
npeoOpazoBaHMit
IToctpoenue rpapukos
(GYHKUIMH C TOMOIIBIO
npeoOpa3oBaHMiA

https://m.edsoo.ru/MYAF63PZ7

https://m.edsoo.ru/EMWRP8QDT

https://m.edso0.ru/Q8VXIHH9A

https://m.eds00.ru/3821717GH



https://m.edsoo.ru/MYAF63PZ7
https://m.edsoo.ru/EMWRP8QDT
https://m.edsoo.ru/Q8VXIHH9A
https://m.edsoo.ru/382I717GH

KBagparuslii Tpéxunes. Kopau
KBaJIpaTHOI'O TPEXWIECHA

https://m.eds00.ru/540Q581LOQ

Pasnoxxenune kBagpaTHoro
TpEXUJIEHA HA JIMHEUHBIC
MHOXKHUTEIN

Pa3noxxenue kBagpaTHOTO
TpEXuJieHa Ha JIMHEHHbIE
MHOXHUTEITHN

KBanpatuunas ¢pyHkius u eé
CBOICTBa

https://m.edsoo.ru/CBZ9XUOML

https://m.edsoo.ru/5SPA63H4BA

https://m.edsoo.ru/AFZLAFAOB

[Tapabota, KOOpAMHATHI
BEPILIMHBI TapaboIIbl, OCh
CHMMETPHH 11apaboJIbl

https://m.edsoo.ru/H64RHOC72

10

11

[TocTpoenue rpaduka
KBaIpaTUYHON (PYHKIIMU
IToctpoenue rpaduka
KBaJIpaTUYHOMN PyHKIIMH

https://m.edsoo.ru/RWWJOW13M

https://m.edsoo.ru/NKOMV16GJ

12

[TocTpoenue rpaduka
KBaIpaTUYHON (PYHKIIMH

https://m.edsoo.ru/0QISPNY60

13

[Tonoxxenue rpaduka
KBaJpaTUIHON (QYHKIIUU B
3aBUCHMOCTH OT €€

K03 (HULIIEHTOB

https://m.eds00.ru/OUGCLIERX

14

[Tonoxxenue rpadpuka
KBaJpaTUIHON (QYHKIIUU B
3aBUCHUMOCTH OT €€

K03 (HULIHEHTOB

https://m.edsoo.ru/ZNPPR54U8



https://m.edsoo.ru/54Q58ILOQ
https://m.edsoo.ru/CBZ9XU0ML
https://m.edsoo.ru/5PA63H4BA
https://m.edsoo.ru/AFZLAFA0B
https://m.edsoo.ru/H64RHOC72
https://m.edsoo.ru/RWWJ0W13M
https://m.edsoo.ru/NKOMV16GJ
https://m.edsoo.ru/0QISPNY6O
https://m.edsoo.ru/OUGCLIERX
https://m.edsoo.ru/ZNPPR54U8

15

Hcnonk3oBanue cBOUCTB
KBaJpaTUYHON QYHKIIUM JITS
perieHus 3ana4y

https://m.edsoo0.ru/25LWY37WK

16

Hcnonk3oBanue cBOUCTB
KBQJIpAaTHYHON QYHKIIHH JJIS
pelieHus 3a1a4y

https://m.edsoo.ru/ED4AGDSAWEF

17

18

19

Hcnonp3oBanue cBOMCTB
KBQJIPATHYHON QYHKIIHH JUIS
perieHus 3ana4y

CrenenHble QYHKIUU C

HaTypaJIbHbBIMU IMOKA3aTCIISIMU,

UX rpaduKu ¥ CBOMCTBA

CreneHHble QYHKIUU C

HaTypaJIbHBIMU IMOKA3aTCIISIMU,

ux rpauKu 1 cBOicTBa

https://m.edsoo.ru/5JULP0O89P

https://m.edsoo.ru/ABOSEFLOU

https://m.edsoo.ru/V1CIJS8R5

20

CreneHHble QYHKIUU C

HaTypaJIbHBIMU IMOKA3aTCIIsIMU,

ux rpauKu 1 CBOMcTBa

https://m.edsoo.ru/JXGUY30BF

21

22

23

CrenenHble QYHKIUU C

HaTypaJIbHBIMHU IMOKA3aTCIIsIMU,

UX rpauKu 1 CBOMCTBA

I'paduku GpyHKmmit: y = Vx , y
=3\x,y=|x|

rpa(I)I/IKI/I (byHKHHﬁI y Z\/X , Y=

3'\/x,y=|x|

https://m.edso00.ru/J6G9CBIYG

https://m.edso00.ru/1VS57LZL6

https://m.edsoo.ru/FR1IPWS2UC

24

[paduku byHKIMiz: y = VX , ¥
=x,y=|x|

https://m.edsoo.ru/YHFYIPAYW



https://m.edsoo.ru/25LWY37WK
https://m.edsoo.ru/ED4GDSAWF
https://m.edsoo.ru/5JULP089P
https://m.edsoo.ru/AB09EFL0U
https://m.edsoo.ru/V1CIJS8R5
https://m.edsoo.ru/JXGUY30BF
https://m.edsoo.ru/J6G9C6JYG
https://m.edsoo.ru/1VS57LZL6
https://m.edsoo.ru/FR1PWS2UC
https://m.edsoo.ru/YHFYIPAYW

25

KonrponsHas pabora o teme
"®yukuun"

https://m.eds00.ru/2T4902FJK

26

IlonsTHE O pemeHun
HEPABEHCTBA C OJTHOU
rnepeMeHHoM. MHOXKeCTBO
peLICHUI HEPABEHCTBA

https://m.edsoo.ru/C40M5UMON

27

28

KBagpaTHble HEpaBeHCTBA C
OJIHOM IIEPEMEHHOU

KBanparHbple HEpaBeHCTBA ¢
OJIHOM MEepPEMEHHOM

https://m.edsoo.ru/TY1QFUBDF

https://m.edsoo.ru/UU83QVDCD

29

Pemenne HepaBeHCTB
rpadUuECKUM METOJIOM U
METOJIOM MHTEPBAJIOB

https://m.edsoo.ru/OLZLTHJJF

30

31

32

Pemrenne HepaBeHCTB
rpaguIeCcKuM METOJOM H
METOJIOM UHTEPBAJIOB

HepaseHnctBa, coaepxamue
3HaK MOAYJIsS
HepasenctBa, conepxaiine
3HaK MOAYJS

https://m.edsoo.ru/ZM6NENMXV

https://m.edsoo.ru/V101VT1IWS

https://m.edsoo.ru/WL2T6R0QJ4

33

34

35

CucreMsbl HEpaBEHCTB € OJHOU
MIEPEMEHHOMN

CucreMbl HEpaBEHCTB € OJTHON
MEPEMEHHOMN

Pemrenne TeKCTOBBIX 3a7a4 C
IIOMOILIbIO HEPABEHCTB, CUCTEM
HEPABEHCTB

https://m.edsoo.ru/1FE2J5SF5

https://m.edso0.ru/TQ230UXEH

https://m.eds00.ru/CGU17C2ZT



https://m.edsoo.ru/2T49O2FJK
https://m.edsoo.ru/C40M5UMON
https://m.edsoo.ru/TY1QFUBDF
https://m.edsoo.ru/UU83QVDCD
https://m.edsoo.ru/OLZLTHJJF
https://m.edsoo.ru/ZM6NENMXV
https://m.edsoo.ru/V1O1VT1WS
https://m.edsoo.ru/WL2T6RQJ4
https://m.edsoo.ru/1FE2J5SF5
https://m.edsoo.ru/TQ23OUXEH
https://m.edsoo.ru/CGU17C2ZT

36

Pemenue TEKCTOBBIX 3a/1a4 C
MOMOUIBI0 HEPABEHCTB, CUCTEM
HEpPaBEHCTB

https://m.edso0.ru/PIN6ZGT8B

37

HepaseHctBo ¢ nByms
rnepeMeHHbIMU. Perienue
HEPaBEHCTBA C IBYMs
[epEMEHHBIMU

https://m.edsoo.ru/UWEMQC144

38

39

40

I'padmyeckuit MeTO perieHUs
CUCTEM HEPABEHCTB C JBYMsI
MIePEeMECHHBIMU

Cucremsl HEPAaBCHCTB C ABYM:1
INEPEMCHHBIMU

KonTponbnas pabota mo teme
"KBanparHubie HepaBeHCTBA"

https://m.edsoo.ru/0IEY14PKN

https://m.edsoo.ru/FMJAOQWLB

https://m.edsoo.ru/lJOQK6NDUV

41

42

43

bukBanpaTHbie ypaBHEHUS

[IpuMeps! IpUMEHEHUH
METOJI0B PaBHOCHJIBHBIX
peoOpa3oBaHUiA, 3aMEHBI
nepeMeHHOoH, rpaduuecKoro
METO/1a IPY PEeLeHUN
ypaBHeHUM 3-1 U 4-i1 cTeneHen

IIpuMeps! IpUMEHEHUM
METOJI0B PaBHOCHJIBHBIX
npeoOpa3oBaHMii, 3aMEHBI
nepeMeHHOoH, rpaduIecKoro
METO/J1a IPY pPeleHUuN
ypaBHeHUH 3-1 U 4-i1 cTenenei

https://m.edsoo.ru/YAXN507KE

https://m.edso0.ru/01ZFZOQKN

https://m.edsoo.ru/P6PA7YUSS8



https://m.edsoo.ru/PJN6ZGT8B
https://m.edsoo.ru/UWEMQC144
https://m.edsoo.ru/0IEY14PKN
https://m.edsoo.ru/FMJA0QWLB
https://m.edsoo.ru/IJQK6NDUV
https://m.edsoo.ru/YAXN5O7KE
https://m.edsoo.ru/01ZFZOQKN
https://m.edsoo.ru/P6PA7YUS8

44

45

[Ipumepsl IpuMeHEeHUM
METOJI0B PaBHOCHJIBHBIX
peoOpa3oBaHuil, 3aMeHbI
IepEMEHHOMH, rpau4ecKoro
METO/1a TIPY PEIIECHUHN
ypaBHeHUM 3-i1 u 4-i1 cTeneHen
Pemenue npo6Ho-

pairOHAJIbHBIX ypaBHCHI/Iﬁ n
HCPABCHCTB

https://m.edsoo.ru/EKQ61829W

https://m.edsoo.ru/W90YQS9Z7G

46

Pemenue npoGHo-
palrOHaJIbHBIX ypaBHeHI/Iﬁ u
HEPaBCHCTB

https://m.edso0.ru/61TSHYUEM

47

48

49

Pemenue npoGHo-
palrOHaJIbHBIX ypaBHeHI/Iﬁ u
HEPABEHCTB

Pemenne npoOHO-
PALMOHANBHBIX YPaBHEHHH U
HEPABEHCTB

Pemenue cucrem ypaBHeHuHi ¢
JBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/R1IRDXX2SY

https://m.edsoo.ru/PAVTOGEER

https://m.edsoo.ru/IQNME3FZN

50

Pemenue cucrem ypaBHEHHI C
JBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/NNOCS0QVC

51

52

Pemenue nmpocrenmux cucrem
HEJIMHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

Pemenue nmpocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

https://m.edsoo.ru/V65KNRZL7

https://m.eds00.ru/00T725V XL



https://m.edsoo.ru/EKQ61829W
https://m.edsoo.ru/W9OYQS9ZG
https://m.edsoo.ru/6IT8HYUEM
https://m.edsoo.ru/R1RDXX2SY
https://m.edsoo.ru/PAVT0GEER
https://m.edsoo.ru/1QNME3FZN
https://m.edsoo.ru/NN0CS0QVC
https://m.edsoo.ru/V65KNRZL7
https://m.edsoo.ru/00T725VXL

53

Pemenne npocrenimmx cucrteM
HEJIMHEHHBIX YPaBHEHUH C
JBYMS IEPEMEHHBIMHU

https://m.edso0.ru/4A0RTDIWO9

54

Pemenne npocrenmmx cucreM
HEJIMHEHHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU

https://m.edsoo.ru/lA8SW1517J

55

56

57

58

59

60

I'paduueckuii MeToa peneHus
CUCTEMbI HEJIMHENHBIX
YPaBHEHUN C ABYMs
MepeMEHHBIMHU

I'paduueckuii MeTo perieHus
CUCTEMBI HEJIMHENHBIX
YPaBHEHUN C ABYMsI
IIEPEMEHHBIMU

Cucrema 1ByX HETMHEHNHBIX
YPaBHEHUH C ABYMs
IIEPEMEHHBIMU KaK MOJIEIb
peanbHON CUTyalluH

Cucrema 1ByX HETMHEMHBIX
YPaBHEHUU C ABYMs
IIEPEMEHHBIMU KaK MOJIEIIb
peanbHON CUTyalluH

Cucrema 1ByX HETMHENHBIX
YpaBHEHMH C IByMs
IIEPEMEHHBIMH KaK MOJIEb
peaIbHOM CUTyalluH

Cucrema IByX HEJIMHEHHBIX
ypaBHEHUH C IBYMs

https://m.edsoo.ru/UUWKETJ7Q

https://m.edsoo.ru/VBA3GAJSR

https://m.edso0.ru/ITCWO4SJ3

https://m.edsoo.ru/74PARYZAH

https://m.eds00.ru/8GY41WEQY

https://m.edso00.ru/K14GZM5CQ



https://m.edsoo.ru/40RTDIWO9
https://m.edsoo.ru/IA8W15IZJ
https://m.edsoo.ru/UUWKETJ7Q
https://m.edsoo.ru/VBA3GAJ8R
https://m.edsoo.ru/1TCWO4SJ3
https://m.edsoo.ru/74P4RYZAH
https://m.edsoo.ru/8GY41WEOY
https://m.edsoo.ru/K14GZM5CQ

MePEMEHHBIMU KaK MOJIETb
pealibHOM cUTyaluu

61

62

CucremMa HETMHEHHBIX
YPaBHEHUN ¢ IapaMeTPOM
Cucrema HETMHEHHBIX
YpaBHEHUH € MMapaMeTpoOM

https://m.edsoo.ru/ACB9DUY3Q

https://m.edsoo.ru/VACVIBT21

63

CucreMa HEJIMHEHHBIX
YpaBHEHHI C ITApaMeTPOM

https://m.edsoo.ru/JW5SC40VE

64

65

66

67

68

IIpocreiimme HepaBeHCTBA C
ABYMA ICPEMCHHBIMHA 1 UX
CHUCTEMBI

KonTponbhas pabota no teme
"VYpaBHEHHUsI, HEPABEHCTBA U HX
cucteMbr"

ITonsTre uncIoOBOM
MOCJIEOBATEIbHOCTH.
Koneunnie 1 6ecKOHEUHBIE
MOCJIE0OBATEIbHOCTH

OrpanunyueHHas
MOCTIeI0BATEIbHOCTD.
MOHOTOHHO BO3pacTaroas
(yObIBaromas)
M0CJIeI0BATEIbHOCTD

CriocoObI 3a/1aHus
MOCJIEIOBAaTEILHOCTH:
OIUCATEIIbHBIN, TAOJIUYHBIHN, C
MOMOIIIBIO (hOPMYIIBI N-TO
YJIEHA, PEKYPPEHTHBIN

https://m.edsoo.ru/JGRM15HC8

https://m.edsoo.ru/3KJISKSBB

https://m.edsoo.ru/BZVOYBA74

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

https://m.edsoo.ru/SUEW9CG6G



https://m.edsoo.ru/ACB9DUY3Q
https://m.edsoo.ru/VACV9BT21
https://m.edsoo.ru/JW5SC4OVE
https://m.edsoo.ru/JGRM15HC8
https://m.edsoo.ru/3KJI8KSBB
https://m.edsoo.ru/BZVOYBA74
https://m.edsoo.ru/7MIUHHZFX
https://m.edsoo.ru/SUEW9CG6G

69

Apudmerndeckas u
reoMeTpUYecKast IPOTPEeCcCHH

https://m.edsoo.ru/CMAMMTY 1D

70

71

72

Apudmernueckas u
reOMeTPHYUECKasi POTPECCHH

CBoiicTBa 4JIEHOB
apupMETHIECKON U
F€OMETPUYECKOUN MpOorpeccuid

CBoiicTBa 4JIEHOB
apudmeTnyeckoit u
reOMETPUYECKON Mporpeccuid

https://m.edsoo.ru/MH7XYJ7JG

https://m.edsoo.ru/A9BYHU949

https://m.edsoo.ru/NJDHLJVOD

73

@opMyIbl N-TO YIeHa
apuMeTHIecKoi u
reOMETPUYECKON Mporpeccuii

https://m.edsoo0.ru/TL91KU7KF

74

75

76

@opMyIbl N-TO YIeHa
apudmeTnyeckoil u
r€OMETPUYECKON ITPOTPECCUI

@opMyIbl N-T0 YIeHa
apu(pMeTHUECKON 1
r€OMETPUYECKON ITPOrPECCUI
DopMysbl CyMMBI IEPBBIX N
YJIEHOB apu(PMETHUECKON 1
T€OMETPUYECKON ITPOrPECCUIt

https://m.edsoo.ru/XG4WWQYJV

https://m.edsoo.ru/J99BN4EYQ

https://m.edso0.ru/2WG19KYAJ

77

@opMyIIBI CyMMBI IEPBBIX N
YJIEHOB apU()METHUECKON 1
T€OMETPUYECKON ITPOrPECCUI

https://m.edsoo.ru/I6BDZ63UC

78

DopMysbl CyMMBI IEPBBIX N
4JIEHOB apu(PMETHUYECKON 1
reOMETPUYECKON MPOrpeccuid

https://m.edsoo.ru/4AUYEILDDD



https://m.edsoo.ru/CMAMMTY1D
https://m.edsoo.ru/MH7XYJ7JG
https://m.edsoo.ru/A9BYHU949
https://m.edsoo.ru/NJDHLJVOD
https://m.edsoo.ru/TL91KU7KF
https://m.edsoo.ru/XG4WWQYJV
https://m.edsoo.ru/J99BN4EYQ
https://m.edsoo.ru/2WG19KYAJ
https://m.edsoo.ru/I6BDZ63UC
https://m.edsoo.ru/4UYEI1DDD

79

3asayu Ha IPOLEHTHI,
0aHKOBCKHE BKJIQJIbI U KPEAUTHI

https://m.edso0.ru/7TEDOTZQTW

80

81

3asauu Ha IPOLEHTHI,
0aHKOBCKHUE BKJIAJbI U KPEAUTHI

3ajaun Ha MIPOIICHTHI,
OaHKOBCKHE BKJIAJbI U KPEIUTHI

https://m.edsoo.ru/SCUSADMID

https://m.edsoo.ru/URKSTA1GS

82

3aa4u Ha IPOLEHTHI,
0aHKOBCKHE BKJIJbI U KPEAUTHI

https://m.edsoo.ru/MLPXFKLYH

83

84

3aa4u Ha IPOLEHTHI,
0aHKOBCKHE BKJIAJbl M KPEAUTHI

3&,[[8.‘{1/1 Ha IIPOUCHTLI,
OaHKOBCKHE BKJIaJbl U KPCAUTHBI

https://m.edsoo.ru/L88XF203N

https://m.edsoo.ru/76864GH7V

85

3aayu Ha IPOLEHTHI,
0aHKOBCKHE BKJIAbI M KPEAUTHI

https://m.edso00.ru/52XEQIKT5

86

[IpencraBnenue o CXOIUMOCTH
IIOCJIEI0BATEIBHOCTH, O
CYMMHPOBAHUH OECKOHEUHO
yObIBaroIell reOMETPUYECKON
MIPOrpeECCUn

https://m.eds00.ru/OKTEWYOVD

87

[IpencraBnenue o CXOIUMOCTH
ITOCJIEI0BATEIBHOCTH, O
CYMMHUPOBAHUH OECKOHEUHO
yObIBaroIeil reoOMeTprUIeCcKOn
IIPOrpeccuu

https://m.eds00.ru/L25TQ3YTK

88

89

MeTtox MaTeMaTHIECKOM
WHTYKITAA
Metoa MaTeMaTHYEeCKOM
WHIYKIUU

https://m.eds00.ru/ZGQ2Z6QVA

https://m.eds00.ru/SSSUNE4QE



https://m.edsoo.ru/7ED0TZQTW
https://m.edsoo.ru/SCU5ADMID
https://m.edsoo.ru/URKSTA1GS
https://m.edsoo.ru/MLPXFKLYH
https://m.edsoo.ru/L88XF203N
https://m.edsoo.ru/76864GH7V
https://m.edsoo.ru/52XE0IKT5
https://m.edsoo.ru/OKTEWYOVD
https://m.edsoo.ru/L25TQ3YTK
https://m.edsoo.ru/ZGQ2Z6QVA
https://m.edsoo.ru/SS3UNE4QE

90

KonrponsHas pabora o teme
"Yucnosble
MOCIIEI0BATEIHHOCTH U
nporpeccuu”

https://m.edsoo.ru/51R630063

91

Kopens n-it crenenu. CoiicTBa
KOpHs N-1 CTEIeHH

https://m.edsoo0.ru/VI9Q7AX7P

92

93

Kopens n-it crenenu. CBolicTBa
KOpHSI N-i CTeNeHU

Kopens n-it crenenn. CoiicTBa
KOpHsI N-i cTeneHn

https://m.edsoo.ru/599HH1IRKL

https://m.edso0.ru/JZ4384CVV

94

Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBa

https://m.edsoo.ru/97DDKERHP

95

96

CreneHb ¢ pallMOHAIbHBIM
mokasaTejieM U €€ CBOUCTBA

Crenenb ¢ palliOHAIbHBIM
okKasaTelieM U €€ CBOUCTBA

https://m.edsoo.ru/9SF41FZJS

https://m.eds00.ru/T50D7TPCE

97

ToX1eCTBEHHbBIE
npeoOpa3oBaHMs BRIPAKEHUH,
coJiepKalux KOpeHb N-i
CTENEHU

https://m.edsoo.ru/JOP9S5VB7

98

ToxmecTBEeHHEIE
npeoOpa3oBaHMs BRIPAKEHUH,
coZiepKaIlnX KOpeHb N-it
CTETICHH

https://m.edsoo.ru/BAZUJT8TM

99

ToxmecTBEeHHEIE
npeoOpa3oBaHMs BRIPAKEHUH,
CoZIepKaIlNX KOPEeHb N-i1
CTEIICHU

https://m.edsoo.ru/NFVH4IHIC



https://m.edsoo.ru/51R630O63
https://m.edsoo.ru/VI9Q7AX7P
https://m.edsoo.ru/599HH1RKL
https://m.edsoo.ru/JZ4384CVV
https://m.edsoo.ru/97DDKERHP
https://m.edsoo.ru/9SF41FZJS
https://m.edsoo.ru/T50D7TPCE
https://m.edsoo.ru/JOP9S5VB7
https://m.edsoo.ru/BAZUJT8TM
https://m.edsoo.ru/NFVH4IH9C

100

ToXXIecTBEeHHEIC
npeoOpa3oBaHMs BIPAKEHUH,
COJZIEpIKAIlUX CTETEHD C
palMOHANBHBIM MTOKa3aTeIeM

https://m.eds00.ru/CR30QTOVF

101

ToX1eCTBEHHBIE
peoOpa3oBaHUs BEIPAKEHUH,
COJIEPIKALINX CTEIICHb C
palroHAIBHBIM ITOKa3aTelIeM

https://m.edsoo.ru/QAC4EFPZ8

102

KonTponbhas padota no teme
"CTeneHsp ¢ palMoHATbHBIM
nokasaresnem"

https://m.edsoo.ru/VQ3V1BMVJ

103

[ToBTOpEeHME M 0OOOIICHNE.
Uwcrna v BBIYUCIICHUS (3aIHCh,
CpaBHEHME, ICHCTBHS C
JIEHCTBUTEILHBIMY YHCIIAMH,
qHCIIOBas MpsMas)

https://m.edsoo.ru/ZOVWOOZHB

104

[ToBTOpenue u o6oOIIEHHE.
Yucna u BeIYHCICHUS (3aIHCh,
CpaBHEHME, ICHCTBHS C
JeMCTBUTELHBIMU YNCIIaMH,
qHCIIOBas MpsMas)

https://m.edsoo.ru/7Y9JDH38X

105

106

[ToBTOpeHME U 00OOIIEHNE.
Yucnna u BIYUCICHUS
(IpOILIEHTHI, OTHOILLIEHUS,
MIPOTIOPITUH )

[ToBTOpenue u o0oO0IIEHHE.
Yucnna 1 BBIYUCICHUS
(IpOIIEHTHI, OTHOLLEHUS,
MIPOTIOPITUH )

https://m.edsoo.ru/INV4Z5XHE

https://m.eds00.ru/D9AX0A0Q0



https://m.edsoo.ru/CR3OQTOVF
https://m.edsoo.ru/QAC4EFPZ8
https://m.edsoo.ru/VQ3V1BMVJ
https://m.edsoo.ru/ZOVWOOZHB
https://m.edsoo.ru/7Y9JDH38X
https://m.edsoo.ru/INV4Z5XHE
https://m.edsoo.ru/D9AX0AOQ0

107

[ToBTOpenue u o0oOIIEHHE.
Yucna ¥ BEIYUCITICHUS
(pemieHue 3a1a4 U3 peasbHOM
YKU3HHM)

https://m.edsoo.ru/ALBM3EJEM

108

[ToBTOpenue u o0oOIIEHHE.
Hucna u BBIYUCICHUS
(peuienue 3aa4 U3 peanbHON
YKU3HH)

https://m.edsoo.ru/H6L2VNNSJ

109

[ToBTOpenue u o6oOIIEHHE.
Yucna v BBIYUCTICHUS
(oxpyrneHue, npudIMKeHue,
OIICHKA)

https://m.edso0.ru/0949N6Z6N

110

[ToBTOpenue u o6oOIIEHHE.
TekcToBble 3a1aun (perieHue
TEKCTOBBIX 33724
apu(PMETUYECKUM U
anreOpandeckuM croco0amu)

https://m.edsoo.ru/Y9A4U71CV

111

[ToBTOpEeHue u 060061IeHNE.
TekcToBble 3a1a4n (perieHne
TEKCTOBBIX 33724
apu(pMETUYECKUM U
anreOpandeckuM croco0amu)

https://m.edsoo.ru/AP2Y8U2WQ

112

[ToBTOpEeHME U 00OOIIEHNE.
TexkcToBbIe 3a1aun (perieHne
TEKCTOBBIX 33724
apu(pMETHIECKUM U
anreOpandeckuM croco0amu)

https://m.edsoo.ru/O3EVUHPVD

113

[ToBTOpeHue u 06obIIEHNE.
TexkcToBbIe 3a1aun (perieHne

https://m.edsoo.ru/KHJZ124CQ



https://m.edsoo.ru/ALBM3EJEM
https://m.edsoo.ru/H6L2VNNSJ
https://m.edsoo.ru/0949N6Z6N
https://m.edsoo.ru/Y9A4U71CV
https://m.edsoo.ru/AP2Y8U2WQ
https://m.edsoo.ru/O3EVUHPVD
https://m.edsoo.ru/KHJZ124CQ

TEKCTOBBIX 33124
apu(pMETHIECKUM U
anredpandecKuM Croco0amMu)

114

[ToBTOpenue u o0oOIIEHHE.
TexcroBbie 3a1aun (peuieHue
TEKCTOBBIX 3374
apu(pMETUYECKUM U
anredpandecKuM croco0aMu)

https://m.eds00.ru/4ARKXTLG4K

115

[ToBTOpenue u o6oOIIEHHE.
TekcToBble 3a1aun (perieHue
TEKCTOBBIX 337a4
apumMeTHuyecKuM u
anredpanvecKuM croco0aMu)

https://m.edsoo.ru/XRDJF7KFH
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[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXXeHUS
(mpeobpazoBanue
anreOpanyecKuX BBIPAKEHHH,
COJIEpKALINX CTETEHb C LEJIbIM
MOKa3aTeseM)

https://m.edso0.ru/10Y1RLCPK
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[ToBTOpEeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue
anreOpanyecKuX BBIPAKEHHH,
COZIepIKAIMX CTENEHB C HETBIM
MOKa3aTeseM)

[ToBTOpeHME U 00OOIIEHNE.
AnreOpandecKie BRIPaKSHHUS
(mpeobpazoBaHue
anreOpandecKnx BhIPAKEHHIH,

https://m.edsoo.ru/FBF4G8YO0T

https://m.edsoo.ru/OPV9ESSZ5
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COJIEpPIKALINX CTETIEHb C LEJIbIM
MOKa3aTesIeM)
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[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHHUs
(mpeobpa3oBanme
anreOpanvecKuX BbIPAXKECHU,
coziepKanux apumMeTHIecKuit
KBaJ[paTHBI KOPEHB)

https://m.edsoo.ru/UVJ3PAQF9

120

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(npeoOpa3zoBaHue
anreOpanyecKuX BBIPAKEHHH,
cozieprKamux apuGmMeTHIecKuit
KBaJ[paTHBI KOPEHB)

https://m.edso0.ru/POHOXHUXN
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[ToBTOpEeHne u 06001IEeHNE.
Anrebpanyeckue BbIpaXXKEHUS
(mpeobpazoBaHue
anreOpanyecKuX BBIPAKEHHH,
cozieprKanmx apuGmMeTHIecKuit
KBaJIpaTHBI KOPEHB)

[ToBTOpEeHue u 060061IeHNE.
AnrebpanuecKue BHIPAKCHHS
(mpeobpazoBaHMe LENBIX U
IpOOHO-palMOHAILHBIX
BBIPAXECHUI)

[ToBTOpeHME U 00OOIIEHNE.

AnrebpanyuecKue BHIPAKCHUS
(mpeobpazoBaHMe LENBIX U

https://m.edsoo.ru/5ZLLG0117

https://m.edsoo0.ru/6BULPYGFO

https://m.edsoo.ru/HCANOOOBG
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JTPOOHO-pallMOHATIBHBIX
BBIpKCHHH)
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[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHHUs
(mpeoOpa3oBaHUE METBIX U
JTPpOOHO-pallMOHATBHBIX
BBIPKCHHH)

https://m.eds00.ru/O81P1ZK2C
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[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue LETBIX U
JTpOOHO-pallMOHATIBHBIX
BBIPKCHUI)

https://m.edsoo.ru/MU5TQ160J
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[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(paznoxeHne MHOTOWICHA Ha
MHOXHUTEIN, B TOM YHUCJIC C
UCMOJIb30BaHUEM (hopMyIT
COKpAILEHHOT'O YMHOKEHHS)

https://m.edsoo.ru/AVE1PCANG
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[ToBTOpeHue u 060061IeHNE.
Anrebpanyeckue BbIpaXXEHUS
(paznoxeHne MHOTOWICHA Ha
MHOYHUTEIH, B TOM YHCIIE C
UCMOJIb30BaHUEM (hopMyIT
COKpAIllEHHOT'O YMHOXEHHUS)

https://m.edsoo.ru/C2BB8AAR2
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[ToBTOpeHME U 000OIIEHNE.
Anrebpanyeckue BbIpaXXEHUS
(pa3noxeHne MHOTOYIeHa Ha
MHOYKHUTEJH, B TOM YHUCIIE C

https://m.edsoo.ru/WMY C8S280
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UCIOJIb30BaHUEM (HOPMYIT
COKPAIIIEHHOT'O YMHOYKEHHSI)
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[ToBTOpenue u o0oOIIEHHE.
AnreOpanueckre BbIpaXeHHUs
(MozenMpoBaHUE C IOMOIIbIO
(hopMyIT peaTbHBIX TIPOIIECCOB
Y SIBIICHUM )

https://m.edsoo.ru/B01WVU5U6
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134
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@OyHKUMH (IOCTPOEHHUE,
CBOMCTBA NU3yYEHHBIX

(b yHKITHI)

[ToBTOpEeHME M 0OOOIICHNE.
®OyHKIMK (IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

(b yHKITHI)

[ToBTOpenue u o6oOIIEHHE.
OyukuMH (MOCTPOCHUE,
CBOWCTBA U3Y4YEHHBIX
ymxmin)

[ToBTOpenue u o0oO0IIEHNE.
Oynkiuu (rpadguyueckoe
peleHre ypaBHeHUH U X
CHCTEM)

[ToBTOpenue u o0oO0IIEHHE.
Oynkiun (rpapuyueckoe
peleHre ypaBHeHUN U UX
CUCTEM)

WroroBas koHTpoJsibHAs paboTa

https://m.edsoo.ru/TMMVOUTTR

https://m.edsoo.ru/TXD74C55X

https://m.edsoo.ru/I63D9IMYCZ

https://m.edsoo.ru/T8C5SC83C

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

https://m.edsoo.ru/EMFGBAFTC
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[ToBTOpenue u o0oOIIEHHE.

136 dyHKIMK (MOAETUPOBaAHUE 1 https://m.edso00.ru/S9IDPU3QF
peabHBIX MTPOIIECCOB)
OBIIEE KOJIMYECTBO YACOB I1O0 136

[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIIACC
Koxa .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMoro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 BeinonsaATe, couerast yCTHbIE U MUCbMEHHBIE IPUEMBI, apUpMETHYECKHE
' JEHCTBUS C pallMOHAIBbHBIMU YU CIAMU
HaxonuTh 3HaY€HHs YHCIIOBBIX BBIPAKEHHUH, IPUMEHSATh Pa3HOOOpa3HbIE
1.2 CcrocoObl W TNPUEMBI BBIYUCIECHUS 3HAUYEHUN JPOOHBIX BBIPAXKEHMH,
coJepxalmx oObIKHOBEHHBIE U JECATUYHbIE IpOo0H
[TepexoauTh OT OAHOM (HOPMBI 3aIMICH YHCEI K IPYToi (IpeoOpa3oBhIBATH
1.3 JECSTUUHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHUUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO POOb )
14 CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAIBHBIE YNCIIA
1.5 OKpyriaTh yncia
BBINONHATP NPUKUAKY M OLEHKY pe3yjbTaTa BBIUYMCIECHUH, OILICHKY
1.6 3HAYEHHUM YHMCIIOBBIX BBIPAKECHMI. BBITOIHATE IEHCTBHS CO CTENECHIMU C
HaTypaJIbHBIMH MOKa3aTeNsIMU
17 [IpuMeHATh TpPU3HAKK ~ JCIUMOCTH, pa3JIOKEHUE HA MHOMKUTEIH
' HaTypaJIbHBIX YUCEIl
Pemarb mpakTHKO-OpHEHTUPOBAHHBIE 33/1a4M, CBSI3aHHBIE C OTHOLIEHUEM
18 BEJIMYHMH, IIPONOPLHOHAILHOCTBIO BEJINYHH, IIPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YNbTATHI PELICHUs 3a/1ad C Y4ETOM OIPaHUYECHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 0OBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
51 Hcnonb3oBaTth  anreOpanyeckyrd  TEPMUHOJOTMIO U CHUMBOJIHKY,
' IPUMEHSATH €€ B IPOLIeCCe OCBOCHMS yueOHOT0o MaTepuaa
59 HaxoauTh 3HaueHUs: OYKBEHHBIX BBIpAXEHHUI MpPH 3aJaHHBIX 3HAYCHHSIX
' HIEPEMEHHBIX
53 BemonHsATe mpeoOpa3oBaHMsST IEJIOTO  BBIPAKEHUS B  MHOTOYJIEH
' MPUBEIECHNEM NTOJIOOHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK
54 BBINONHATE YMHOKEHHE OJHOYJIEHA HAa MHOTOWIEH M MHOrOYJIEHa Ha

MHOT'OYJICH, IPUMCHSTH (I)OpMy'J'IBI KBaJpaTra CYMMbI U KBaJpaTa pasHOCTH




OCYH_ICCTBJIHTB PA3JI0KCHUC MHOTOWICHOB HAa MHOKHUTCIU C IMOMOMIBIO

2.5 BBIHECEHMsI 32 CKOOKM OOILIEro MHOMKHUTENS, IPYNIUPOBKU ClIaraeMblX,
npUMeHeHUs GOpMYJ COKPALIEHHOTO YMHOKEHUS
26 [TpumensTs mpeoOpa3oBaHUs MHOTOWICHOB JUIS PEIHICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEabHON IPAKTUKU
57 Hcnonb30BaTh CBOICTBA CTENEHEN ¢ HATYypaJbHBIMU MOKA3aTENsAMU JUIs
' peoOpa30BaHus BbIPAKEHUN
3 VYpaBHEHUs U HEpAaBEHCTBA
Pemate IMHEWHBIE YPaBHEHHUs C OJHOU NIEPEMEHHOM, IPUMEHSS IIPABUIIA
3.1 Iepexo/ia OT UCXOJHOI0 YPaBHEHMsI K paBHOCWIbBHOMY eMy. IIpoBepsTs,
ABJIIETCS JIU YUCIIO KOPHEM YpaBHEHUS
39 [TpumensTh rpaduyeckrie METOAbI IPU PEIICHUH JIUHEHHBIX YPaBHEHUH U
' UX CHCTEM
33 [TonGupare npuMepsl Hap 4Yucend, SBISIOLIMXCS PELIEHUEM JMHEHHOro
' YPaBHEHMS C IBYMsI IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM IMJIOCKOCTU TpaUK JMHEWHOTO YpaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMH; IIOJIb3YSICh T'padUKOM, MPHBOAUTH PUMEPHI
pellleHnsl ypaBHEHUs
35 Pemate cuctembl IBYX JIMHEHHBIX YpaBHEHUH € ByMs II€pEMEHHBIMH, B
' TOM 4YHCJIIe TpapuIecKn
CocTaBnsaTh W peuath JMHEHHOE ypaBHEHHME WJIH CHCTEMY JIMHEHHbBIX
3.6 YPaBHEHM 10 YCJIOBMIO 3a/lauM, UHTEPIPETHPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4¥ MOJIy4YCHHbIN pe3ybTaT
4 Koopaunats! u rpapuku. ®yHkumm
N300pakaTb Ha KOOPJMHATHOW MpPSIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, HWHTEpPBajbl, 3aIUCBIBATH
YHCJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OtmeydaTs B KOOPAMHATHOM MJIOCKOCTH TOYKH 110 3alaHHBIM KOOpAUHATaM
4.3 CrtpouTs rpaduxu muHeWHbIX QyHKIui. CTpouTh rpaduk GyHKINH Y = [X|
OnuceiBaTh C MOMOIIBIO (YHKIHUH HM3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pAacCTOSIHUE, LEHY, KOJHYECTBO,
CTOMMOCTb, TPOU3BOAUTEIIBHOCTD, BpeMsl, 00bEM paboThI
4.5 HaxonuTh 3HaueHune (yHKIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumats rpadudeckuii cocod mpeacTaBiIeHus U aHaTu3a HHPOpMaIH,
4.6 U3BJIEKaTh U MHTEPHPETUPOBATH MH(OPMALNIO U3 T'paUKOB pealbHbIX

MPOLECCOB M 3aBUCUMOCTEMN




8 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

Yyucia U BEIUMCIIEHUSA

Hcnonp30BaTh Ha4aIbHbIE ITPEICTABICHHS O MHOKECTBE IEHCTBUTENBHBIX
qyucen JUIsl CpPaBHEHHUs, OKPYIVIEHUS U BBIYMCICHMH, HW300paXkaTb
JIEHCTBUTEIIBHBIC YHCIIA TOYKAMU HA KOOPJIAUHATHOMN IPSIMOU

HpI/IMerlTb IIOHATHUEC apI/I(l)MeTI/ILIeCKOFO KBaJIpaTHOI'O KOPHA, HAXOIWUTb
KBaApaTHbBIC KOPHH, HCIIOJB3ysd IIpU HCO6XOI[I/IMOCTI/I KaJIbKYJIATOD,
BBIINIOJIHATD Hp606p330BaHH5{ BBIpa)KeHHﬁ, COACPIKAIUX KBaJApPaTHLIC
KOpHH, UCIIOJIb3YsL CBOMCTBA KOpHCI‘/'I

Hcmonp30BaTh 3aMMcH OOIBIINX U MalIbIX YHUCEN C IIOMOIIbBIO JECATUUYHBIX
npobOeit u creneHel yucia 10

2.1

2.2

AnrebpanuecKue BEIPAKCHHS

HpI/IMeHSITB INOHATHUC CTCIICHU C LOCJIbIM IIOKAa3aTCICM, BbIIIOJIHATH
npeo6pa3013aHI/I51 BBIpa)KeHHﬁ, coAcCpiKamux  CTCIICHU C  LCJIbIM
IIOKa3aTcJIEM

BemonHsaTh TOX/ICCTBCHHBIC npeoOpa3oBaHus  PalMOHATBHBIX
BBIDQKECHUII HA OCHOBE TIPAaBWJI JICHCTBHI HAJ] MHOTOWICHAMH H
anreOpanvdecKuMHu JIPoOsSIMH

2.3

2.4

PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUTEIN

[TpumeHsTH MpeoOpa30oBaHUs BBIPAKEHUN IS pEILICHUs] PA3IMYHbIX 3a/1a4
U3 MaTeMaTHKHU, CMEXHBIX IPEAMETOB, U3 PEATbHOM MPAKTUKH

YpaBHEHUS 1 HEPABEHCTBA

3.1

3.2

3.3

3.4

Pemate 1uHENHBIC, KBaAPATHBIE YPABHEHUSA U PALIMOHAIIBHBIE YPABHEHMS,
CBOJSILIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

HpOBOI[I/ITB HpOCTeI‘/’II_HI/Ie HUCCICIOBaHUA ypaBHeHI/Iﬁ n CUCTEM ypaBHeHHﬁ,
B TOM 15(Q) (¢ C IMPUMCHCHUCM Fpa(pI/I‘ICCKI/IX HpeI[CTaBJIeHI/Iﬁ
(y'CTaHaBJ'II/IBaTI), HUMECT JIM YPABHCHUEC UJIM CUCTCMA ypaBHeHI/Iﬁ peuieHusd,
€CJIM UMECT, TO CKOJIBKO, U npoqee)

[TepexoauTh OT cIOBECHOH (HOPMYTUPOBKH 3a/1auu K € airedpanyecKoi
MOJICIIA C IOMOILBI0 COCTaBJICHUS YPABHEHUS UIIM CUCTEMBbI YPaBHEHMIA,
UHTEPIPETUPOBATE B COOTBETCTBUU C KOHTEKCTOM 3aJaud IOJIY4CHHBIN
pe3ynbTar

HpI/IMeHSITI) CBOMCTBA YHCIOBBIX HCPaAaBCHCTB [JIs1 CpaBHCHMA, OLICHKH,
peuiaTtb JIMHENHbBIE HCEpaBCHCTBaA C OJIHOM HCpCMCHHOfI N HUX CUCTEMBI,
JaBaTb Fpa(bI/I‘-ICCKYIO HWIITIOCTpAlUi0 MHOKCCTBA pCI_HeHI/Iﬁ HCPAaBCHCTBA,
CUCTCMbI HCPABCHCTB

OyHKIU




ITonnMaTs ¥ UCTIIOJIL30BaTh (I)YHKI_[I/IOHaJIBHBIC IIOHATHSA U A3BIK (TepMI/IHBI,

4.1 CHMBOJIMYECKHE O00O03HAYCHMsI), OMPEACNATh 3HA4YeHHE (YHKIUU TI0
3HA4YEHUIO apryMEHTa, OIIpeeIATh CBOMCTBA (PyHKIUH 110 €€ rpaduky
CrtpouTts rpaduku 3IeMeHTapHbIX GYHKIUN BUAA:
y=k/x
4.2
, Y =X%, ¥y = X3, Y = |X|, onHuChIBaTh CBOMCTBA YMCIIOBOW (YHKLUHU IO €&
rpaduky
9 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BIYMCICHUS
11 CpaBHUBATH U YIIOPAI0UNBATH PAllMOHAIBbHbBIE U HPPALIMOHAJIbHBIE YUCIIA
BeimonuaTe apudmernyeckue AEHCTBHUS C pallMOHAIBHBIMH YHCIAMH,
1.2 coueTasi YCTHbIE U IHUCbMEHHbIE MPUEMBI, BBINOJIHATH BBIYMCIECHUS C
UpPpaLMOHATILHBIMU YK CIIAMU
13 HaxoguTth 3Ha4yeHWsI CTENEHEW C LEJIBIMM IIOKAa3aTesIMM U KOPHEW,
' BBIUNCIIATh 3HAYECHHS] YUCIIOBBIX BBIPAXKCHHUN
14 OkpyrisaTh JEHCTBUTENbHBIE YHCIIA, BBIIOJIHATH HPUKHUIKY pe3yibTara
' BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHEeHUS 1 HEpaBEHCTBA
51 Pemarp nuHElHbIE U KBaJlpaTHbIE YPAaBHEHHUS, YPABHEHMSI, CBOISALIUECS K
HUM, IPOCTENIINE APOOHO-PALlMOHAIbHbIE YPaBHEHUS
Pemate crucreMsl ABYX JIMHEWHBIX YPAaBHEHHUU C IBYMs IIEPEMEHHBIMH H
2.2 CUCTEMBI JBYX ypaBHEHHUH, B KOTOPBIX OJHO YpaBHEHUE HE SBISETCS
JIMHEHBIM
Pemate TekcTOBbIE 3a7ayM alreOpandeckuM CIOCOOOM C IOMOIIBIO
2.3 COCTaBJICHUS] YPaBHEHHsS WJIM CHCTEMBl JBYX YpaBHEHHH ¢ JAByMs
NePEMEHHBIMU
IIpoBOAUTE MPOCTENUINE UCCIEAOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH,
54 B TOM YHCJIE C IPUMEHEHUEM IpaUYecKUX MpeACTaBICHUH (Harpumep,
' YCTaHaBIIMBATh, UMEET JIM ypaBHEHUE WM CUCTEMa YpaBHEHUI peleHus,
€CJIM UMEET, TO CKOJIBKO)
Pemate JMHEHbIE HEPABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, N300pakaTh
2.5 pEllIeHNE HEpPaBEHCTB HA YUCJIOBOM NPSIMOM, 3alMCHIBaTh PEIICHUE C
IIOMOUIBIO CUMBOJIOB
26 Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,

BKJIFOHAOMIUEC KBAJAPATHOC HEPABCHCTBO, 1/1306pa>1<aTL PCIICHUC CUCTCMBbI




HCPAaBCHCTB Ha YHCI0BOM HpﬂMOﬁ, 3allChIBATL PCHICHHUC C IMOMOIIbBIO

CHUMBOJIOB
2.7 Mcnonp30BaTh HEPABEHCTBA MPHU PEIICHUH Pa3IMYHbBIX 33124
3 OyHKIIUH
PacrnioznaBath (pyHKIIMHM M3y4yeHHBIX BUAOB. [loKa3piBaTh cXxeMaTH4eCKU
31 pacroyio’)keHre Ha KOOPAMHATHON IUIOCKOCTH TpauKoB (YHKUIUN BUAA:
' y=kx, y=kx+b, y=k/x, y=ax?+bx+C, B 3aBHCHMOCTH OT 3HAYCHUIi
K03(PUITMEHTOB, ONMHUCHIBATh CBOWCTBA (PYHKITUI
3.2 [Toka3piBaTh CXEMaTHYECKH PACHOJIOKEHUE HA KOOPIAUHATHOH TIIOCKOCTH
' rpadukoB QyHKIUH BUaa Y = VX, Y = |X| ¥ ONMCHIBaTh CBOMCTBA (DyHKIUN
33 CrpouTtsb 1 n300pakaTh CXeMaTHUECKH IrpauKy KBaJApaTUIHbIX (GYHKLUH,
' OIKCBIBATh CBOMCTBA KBaAPaTUYHbIX (PYHKIMH IO UX rpaduKam
PacnosnaBath KBajpaTHuyHylo GyHKOHIO 10 (opMmyine, MTPUBOIAUTH
3.4 IpUMEpPbl  KBAJAPAaTHYHBIX (PYHKIUH H3 peasbHOW IKU3HH, (PU3HKH,
reoOMETPUH
4 Apudmernueckasi U reoMeTpUUecKas Iporpeccuu
41 Pacrnio3HaBaTh apu(METHUYECKYI0O U TE€OMETPUYECKYI HPOTrpeccuu Npu
' pasHbIX criocobax 3aJaHus
BBIMONHATE  BBIYMCIIEHUSI C HCIOJNB30BaHUEM (GOpMyl N-TO dJeHa
4.2 apuQMEeTUYECKOl M TeOMETPUYECKONM IpPOrpeccuil, CyMMBbl MEPBBIX N
YJICHOB
43 N300pakaTh 4JIEHBI TOCIEIOBATEIBHOCTH TOYKAMH Ha KOOPIWHATHOM
' IJIOCKOCTH
Pemiate 3aaum, cBA3aHHbIE C YUCIOBBIMU [TOCIIEI0BATEILHOCTSIMH, B TOM
4.4 quciae 3aaud M3 PeaNbHOM KM3HU (C MCIIOJIb30BAaHMEM KallbKYJATOpA,

U(POBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKaAHUA
1 Yucna u BBIYUCICHUSA
JpoOur 0OBIKHOBEHHBIE U ACCATUYHBIC, TIEPEX0]T OT OJTHON (POPMBI 3aIHCH APOOECH
1.1 K Jpyroil. IloHATme  panMOHANbHOTO  YuWClA, 3alMCh, CpPaBHEHHE,
YIOPSI0OYMBAHUE PALMOHATIBHBIX YHCEI
12 Apudmerndeckue NEHCTBHS C pallMOHAIBHBIMH YHCIaMH. PemieHue 3amad u3
' pearbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeJeM: OIpeJesieHHe, Ipeodpa3oBaHUe
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHNS, 3aIUCh OOJIBIINX YUCEIT
14 [TponeHTsl, 3anKCh NPOLIEHTOB B BUJE APOOU U IpoOu B BHUJE MPOLEHTOB. Tpu
' OCHOBHBIE 33/1a4M Ha MPOLEHTHI, peIlIeHHEe 3a]a4 U3 PealbHOM IPAKTUKU
15 [IpumeHeHne NpU3HAKOB AETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HAaTYPAJIbHBIX
' qrcen
1.6 PeanbHble 3aBUCMOCTH, B TOM YHUCIIE ITpsIMast K 00paTHasi IPONOPLHUOHATIBHOCTH
2 AnrebpanuecKue BRIPAKCHHS
21 [TlepemeHHbIe, YMCIIOBOE 3HAUEHHE BBIPAKEHUs C NepeMeHHOW. JlomycTumble
' 3HAYEHUs TIEPEMEHHBIX
59 [IpencraBiaeHne 3aBUCUMOCTH MEXJy BeJIMUYMHAMM B BuAe (HOPMYIIBL
' Boraucnenus no popmynam
2.3 [Ipeo6pa3oBanne OYKBEHHBIX BBIPRXKEHUMN, TOKAECTBEHHO PABHbBIE BBIPAKEHHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTeIEM
55 OpHowienbl 1 MHorowieHsl. CreneHb MHoroujeHa. CroxeHHe, BBIYMTAHUE,
' YMHOXXEHHE MHOTOYJIEHOB
26 @opMyIbl COKPAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
' dopmylia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOTOWICHOB HA MHOKUTEIIN
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEHb ypaj?»HeHI/ISI, npaBWia MpeoO0pa3oBaHUs YpaBHEHHS,
PaBHOCHJIBHOCTh YPaBHEHMI
39 JIuneliHOe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOpHEH JIMHEWHOIO
' ypaBHEHUS, PEIICHUE JIMHEUHBIX YPaBHECHUI
33 CocraBieHne ypaBHEHHMH 10 YCIOBHUIO 3a/adyd. PelleHne TEeKCTOBBIX 3a1ad C
' MIOMOIIBIO YPaBHEHHI
3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK




CucreMa AByX JINHEHHBIX YpPAaBHEHUH C IByMs IIEpEMEHHBIMU. Pemenue cucrem

3.5 YpaBHEHUW CIOCOOOM TOJCTAaHOBKH. [IpuMepsl perieHuss TEKCTOBBIX 3a7ad C
IIOMOILBIO CUCTEM YPABHEHUI
4 Koopaunats! u rpadpuku. OyHKImm
4.1 Koopaunara Touky Ha IPsIMOiA
4.2 Hucnossle NpoMexyTku. PaccrosHue Mexay AByMs TOYKaMH KOOPIMHATHOMN
' PSIMOi
43 [TpsamoyronbHas cuctema koopAauHart, ocu OX u Oy. Abcuucca 1 opiuHaTa TOUYKH
' Ha KOOPJMHATHOM IIOCKOCTH
44 [Tpumepsl rpadukoB, 3amaHHbBIX (Qopmynamu. UreHue rpadukoB peanbHbIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. I'paduk dyHkum y = [x|
4.7 I'paduueckoe perieHre TMHEMHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YPaBHEHUN
8 KUIACC
Kon IIpoBepsieMbI 3JI€MEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 KBagpatHslii kopeHp u3 uyucna. llonsThe 00 HMppanMOHAIBHOM YHUCIIE.
' Jecatuunble NpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMEeTHYECKHX KBAJIPATHBIX KOPHEH W WX TpPHUMEHEHHE K
1.2 npeoOpa30BaHUIO0 YHCIOBBIX BBIPAKEHHH W BbUUCIEHUSIM. [leiicTBUTENbHBIE
qucia
1.3 Crenens cC 1eNbIM TTOKa3zarenieM u e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 Anrebpanueckue BbIpaXKEeHUs
2.1 KBanparusiii TpéxuiieH, pa3ioKeHne KBJIPaTHOTO TPEXWICHA HA MHOKUTEITN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO anredpanyeckoi Apoou
2.3 CrnoxeHue, BRIUMTAaHUE, YMHOKEHHUE, JICTICHUE alireOpandecKkux apooei
24 PanmonanbHble BeIpaXeHUS U UX IpeoOpa3oBaHue
3 YpaBHEHUS U HEpPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢popMylia KOpHEH KBaJpaTHOro ypaBHeHHus. Teopema
' Buera
3.2 Penienue ypaBHeHUH, CBOISAIIMXCS K TUHEWHBIM U KBaIPaTHBIM
3.3 [Tpocreiitme 1poOHO-paTMOHANTBEHBIE YPaBHEHUS
I'padmueckas uHTEpHIpeTanysi ypaBHEHUN C JBYMSI NEPEMEHHBIMH M CHCTEM
3.4 JUHEWHBIX YpaBHEHHWH C JBYMs INepeMeHHbIMHU. lIpumepsl pelieHus cucreMm
HEJIMHEHHBIX YpaBHEHUH C IByMsl IEPEMEHHBIMH
3.5 Pemienune TeKCTOBBIX 3a/au alreOpandeckuM crocoOoM




3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0JIHOHM TTEpeMEHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuneiiHble HEpAaBEHCTBA C OJHOW IIEPEMEHHON
3.10 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU IMepEMEHHON
4 OyHKIHUH
41 [Tonstue Gynkuuu. O6acTh onpeesieHus 1 MHOKECTBO 3HAYCHUH (PYHKIIMH.
' Cnioco0sI 3a1anus GyHKIIHAN
4.2 I'paduk ¢pynkunu. Urenue cBoicTB GyHKIMHU N0 €€ TpaduKy
4.3 [Tpumeps! rpadgukoB GyHKIUH, OTpaKAIOITUX peaTbHbIC MPOIECCHI
44 OYHKINK, OMHCHIBAIONINE TMPSAMYId ©  OOpaTHYI0 MIPOMOPIHUOHAILHBIC
' 3aBUCUMOCTH, UX rpapuKu
4.5 Oyakuuu y =X2 y = X?
4.6 Oyukuun y = [IX, Yy = |x]|
4.7 I'paduueckoe pernieHue ypaBHEHUIN U CUCTEM YpaBHEHUIA
9 KNIACC
Kon IIpoBepsieMbI 3JIeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 PanonanbHble 4YKcna, HUPpalMOHANBHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIE
' JECSTHYHBIE TPOOH
MHOXKeCTBO JICUCTBUTEIBHBIX YHCEN, JEHCTBUTEIIBHBIC YMCIa KaK OCCKOHEUHBIC
12 JecsITUUHble ApoOu. B3auMHO 0JIHO3HAYHOE COOTBETCTBUE MEXKAY MHOMXKECTBOM
' JNEHCTBUTENBHBIX YHCENT M KOOpPAWHATHOW mpsiMoii. CpaBHEHHE ACHCTBUTEIHHBIX
qrcen
1.3 Apudmerndeckue AeUCTBUS C ACHCTBUTEILHBIMU YHCIIAMU
W3mepenusi, npuOmKeHus, OLICHKH. Pa3Mepbl 0OBEKTOB OKPYXAlOIIero MUpa,
14 JUIMTETILHOCTh TIPOIIECCOB B OKpykawomeM wupe. [IpubnmkéHHoe 3HadeHHE
' BEJIMUMHBI, TOYHOCTHh npubmmxeHus. OxpyriaeHnue uucen. [Ipukuaka M oleHKa
Pe3yabTaTOB BBIYACICHUN
2 YpaBHEHUS 1 HEPaBEHCTBA
2.1 VYpaBHEHHUsI C OHON TEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOAAIUXCS K TUHEUHBIM
2.3 KBaaparHoe ypaBHeHMe. Pemienne ypaBHEHUN, CBOAAIIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUNM TPETbeW M YETBEPTOU
' CTETIeHEH pa3IoKEeHNEeM Ha MHOKUTEIH
2.5 Pemenne npoOGHO-paliiOHANIBHBIX YpaBHEHUN




2.6

CucreMsl ypaBHEHUH

2.7 VYpaBHeHHe ¢ ABYMS IEPEMEHHBIMH H €T0 rpaduk

2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU

99 Pemenue cucrem nByX ypaBHEHHUI, OAHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOU
' CTerneHu

2.10 I'padpuaeckast uHTEpIpETALIHS CUCTEMBI YPAaBHEHUH C ABYMsI IEPEMECHHBIMH

211 Pemienmne TeKCTOBBIX 3a/1a4 alNre0pandecKuM criocooom

2.12 YuciioBbie HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue nuHeHBIX HEPABEHCTB C OAHON NIEPEMEHHON

2.14 Pemenue cucrteM TMHEHHBIX HEPABEHCTB C OJIHOU MTEPEMEHHOM

2.15 KBanpaTHbie HEpaBeHCTBA

516 ['padmyeckas WHTepIpeTalds HEPABEHCTB M CHCTEM HEPAaBEHCTB C JBYMs
' IIEPEMEHHBIMU
3 OyHKIIH

31 KBanpatnunas ¢pyskims, e€ rpaduk u cBoiictea. [Tapaboa, KoOpAMHATEI BEPIIHHEI

napaboJIbl, 0Ch CHMMETPHH ITapadoIIbl

3.2 I'padukn Gyuxumii y=Kx, y=kx+b u ux coiicra

3.3 I'paduku pynxuwmii y=K/X, y = X° u ux cBoicTBa

3.4 ['paduku pyHKIMH , 1 UX CBOWCTBA
4 UwncoBbIe IOCIIEA0BATEIHHOCTH

41 Onpenenenre M CrnocoObl 3afaHMsl YHCIOBBIX IOCIENOBAaTeIbHOCTEH. 3ajaHue
' MOCJIEI0BATENBHOCTH PEKYPPEHTHOU (hopMyoi U popMysioif N-To ujaeHa

4 Apudmernueckass mnporpeccus. Dopmynbl N-TO  uieHa apudMeTUYECcKO
' MIPOTPECCUH, CYMMBI TIEPBBIX N YICHOB

43 I'eomerprueckas nporpeccus. @opMyiibl N-ro WieHa FeOMETPUUECKON IPOrPECCHH,
' CYMMBEI TIEPBBIX N YJICHOB

44 N3o0paxenue 4ieHOB apu(pMeTHIECKOW U TeOMETPHUUECKON MPOrpeccuii ToOUKaMu
' Ha KOOPJAMHATHOM INIOCKOCTH. JINHENHBIN U SKCITIOHEHIIMAIBHBINA POCT

4.5 CrnoxHbI€ IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koxa
NMPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHO# 00pa30BaTeJbHOI MPOrPaMMbl OCHOBHOI0 0011Eer0o
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh  MOHATHUSAMHU:  MHOXKECTBO, IOJMHOXECTBO,
olepanyy HaJl MHOKECTBAMH; YMEHHE ONEPUPOBATH MOHATHAMU: Tpad,
CBSI3HBIN Tpad, 1epeBo, UK, IPUMEHSATh UX [IPH PEIICHUH 33]1a4; YMCHHE
UCTOJIb30BaTh TIpaUuecKkoe MPEACTABICHUE MHOMXECTB JUISI ONUCAHMS
pealIbHBIX MPOLIECCOB U SIBJICHUM, IPU PEIICHUY 3a/1a4 U3 IPYTrUX y4EOHbIX
IIPEAMETOB

YMeHHe onepupoBaTh IMOHATHUAMM: ONPEIEICHUE, aKCMOMa, TEOpeMa,
JI0Ka3aTeJIbCTBO; YMEHME  DPACIO3HAaBAaThb MCTUHHBIE M JIOJKHBIE
BBICKA3bIBAaHUS, IIPUBOAWTH IPUMEPbl M KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHHEe OIepupoBaTh MOHATHAMU: HATYPAIBHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHUCJIO, ACIIUMOCTb HATYPAJIbHBIX YUCEI, IPU3HAKHU JIEITUMOCTH,
IeJI0€ YMCII0, MOJYIb YHCiIa, OOBIKHOBEHHAS p00b U JeCATHYHAS IpOOb,
CTaHJAPTHBIM BUJ YKCJIA, PALUOHAIBHOE YNCII0, UPPALMOHAIBHOE YHCIIO,
apu@MeTUyecKuil KBaJpaTHbIM KOPEHb; YMEHHUE BBINOJIHATH JCHCTBUS C
YHUCJIAMH, CPAaBHUBATh U YIIOPSAAOYUBATH YKCIIA, NIPEACTABIATL YUCIIA HA
KOOPJAMHATHOU NIPAMOU, OKPYIVIATh YMCIIA; YMEHHUE NEIaThb MPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUI

YMeHue onepupoBarb MOHATHSIMHU: CTEINEHb C IEIbIM MOKA3aTeleM,
apuMeTUYECKH KBaJpaTHBIA KOPEHb, MHOTOYJIEH, aireOpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYypallbHOU CTETEeHU OOIbIIe
€IMHHULIBI; YMEHHUE BBITIOTHATH Pacy€Thl Mo Gopmynam, mpeodpazoBaHus
HENbIX, TPOOHO-PAIIMOHANBHBIX BBIPAXKEHUU U BBIPAKEHUN C KOPHSIMH,
Pa3JI0)KEHUE MHOTOUYJIEHA HA MHOYKUTEIIN, B TOM YUCJIE C UCIIOJIb30BaHUEM
(dbopMys pa3HOCTH KBaJIpaTOB M KBaJipaTa CyMMbI U Pa3HOCTH

YMenue onepupoBaTh IMOHATHUSMM: YHUCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJHOM MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE peliaTh JUHEWHbIE | KBaJpaTHbIE ypaBHEHUs, ApOOHO-
palMOHAJIIbHBIE YpPAaBHEHHUS C OJHOM IIEPEMEHHOM, CHCTEMBI JBYX
JIMHEWHBIX ypaBHEHWM, JMHEWHBbIE HEPABEHCTBA U MX CHCTEMBI,
KBaJpaTHBIE U APOOHO-pAIlMOHAIBHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMH,
B TOM YHCJIE€ MPHU PEUICHUH 33/1a4 U3 APYTUX MPEAMETOB U MPAKTUYECKUX
3a/1a4; YMEHHUE HCIOJIb30BaTh KOOPJAUHATHYIO MPSIMYI0 U KOOPJIUHATHYIO
MIJIOCKOCTH JIJIS1 M300pakKeHUsI pellieHu ypaBHEHH, HEPABEHCTB U CUCTEM




YMeHue ornepupoBarh MOHATHAMM: (YHKIMA, Tpapuk (QyHKIUH, HYIH
(GyHKLINH, TPOMEKYTKH 3HAKOMOCTOSHCTBA, NMPOMEXYTKH BO3PaCTaHMA,
yObIBaHUs, HauOoJblllee M HAUMEHbILEE 3HAYEHUS (QYHKLUUHU; yMEHHUE
ONEpUPOBATh MOHATUSAMM: MpsiMas MPONOPLUUOHAIBHOCTb, JIMHEHHAs
GbyHKkuus, KBagpaTtuyHas (yHKUUS, oOpaTHas MPONOPLUOHAIBHOCT,
napabosa, runepoosa; yMeHue CTpouTh rpaduKku QyHKIHA, HCIIOIB30BaTh
rpaduKu IS ONpEeNeeHUsT CBOMCTB IMPOIECCOB M 3aBUCHUMOCTEH, s
pelieHns 3a/1a4 W3 JPYTUX Y4eOHBIX MPEIMETOB M pealbHOW KHU3HH;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BeTHUNHAMHU

Ymenue OIIEpUpPOBAThH MOHATHSAMH: IIOCJIEZIOBATEIBHOCTb,
apudMeTHUecKasi 1 TeOMETPHUECKasi MPOTPECCHH; YMEHUE HCIIOIb30BaTh
CBOICTBA IOCTIEIOBATEIBLHOCTEH, OPMYIIBI CyMMBI M OOIIETO YIEHA MPH
pelIeHnH 33734, B TOM YHCJE 337ad U3 JPYrux y4eOHBIX MPEIMETOB U
peanbHON JKU3HU

YMeHue peuarh 3a/1auy pa3HbIX TUIIOB (B TOM YHMCIIE€ Ha MPOLEHTHI, A0JIH
Y 4acTH, IBUJKEHUE, padoTy, LIEHY TOBAPOB U CTOMMOCTb IOKYIIOK U YCIYT,
HaJIOTHM, 3aJayud K3 oO0JacTU YHpPaBIEHUS JMYHBIMH U CEeMEHHBIMU
(¢uHaHCaMM); YMEHUE COCTABIISITh BbIPAXKEHUSI, ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IO YCIOBHUIO 3aJa4yd, MCCIEHOBATH IOIYYCHHOE DPCIICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYYEHHBIX Pe3yJIbTaTOB
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YMenue onepupoBarh NOHATHAMHE: (PUTYpa, TOUKA, OTPE30K, IpsMasi, Ty4,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBIH W
PaBHOCTOPOHHUII ~ TPEYrOJIbHMKH,  IPSIMOYTOJIbHBI  TPEyroJibHUK,
MearaHa, OHCCEeKTpuca M BBICOTa TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
napaujenorpaMM,  pomM0O, NPSAMOYTOJbHUK,  KBajJpaT, Tpameuus;
OKPYXXHOCTb, KpYI, KacarejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMH
burypamu; yMeHue periaTth 3aa4u, B TOM YUCIIE U3 TIOBCETHEBHOM KU3HH,
Ha HAXOXKJEHHE I'€OMETPUUYECKUX BEINYHMH C NPUMEHEHHEM H3Y4YEHHBIX
CBOMCTB puryp u ¢pakron

YMeHue onepupoBaTh IMOHATHUSMHU: paBEHCTBO (UTryp, pPaBEHCTBO
TPEYrOJIbHUKOB; NapaluIEIbHOCTh U NEPIEHANKYISIPHOCTD NPSAMBIX, YTOJI
MEXJy NpSAMbIMH, MEPHEHIUKYJSAp, HAKIOHHAsA, NPOEKIHs, Mojodue
¢buryp, 1momoOHbIe TPEYroJbHUKH, CUMMETPHS OTHOCHTEIBHO TOYKH MU
NpsIMOM; yMEHHE pAacllo3HaBaTh PABEHCTBO, CUMMETPHUIO M I0A00HE
¢buryp, napamieabHOCTh U NEPIEHIUKYISIPHOCT MPSIMBIX B OKPY>KaIOIIEM
Mupe

YMeHue onepupoBarh MOHATUSMU: JJIUHA, PACCTOSIHUE, Yroa (BeIHMYUHA
yria, CHHYC U KOCUHYC yIJla TPE€yroJIbHUKA), IIJI01Ia/lb; YMEHUE OLICHUBATh
pa3Mepbl TIpPEeIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpE; YMEHHE
MPUMEHSTHh (POPMYJIBI IIEPUMETPA U IO MHOTOYTOJIbHUKOB, JJIMHBI
OKPYXKHOCTM W  IUIOU[aAd  Kpyra, oObeMa  MpsSIMOYTOJbHOIO
napajulefienumnena;  yMEHWe  IPUMEHATh  IPHU3HAKW  pPaBEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA, TEOpEMY




[Tudaropa, TPUTOHOMETPUUECKHE COOTHOIICHUS AJISI BHIYUCICHUS JJIHH,
pacCcTOAHUH, TJIOMIAACH

12

YMmenune u300paxkaTh IUIOCKHE (QUTYpl W WX  KOMOHMHALWH,
IPOCTPAHCTBEHHBIE (QUTYpPbl OT pPYKH, C TIOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB U  3JIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WM
CUMBOJIbHOMY OIMCAHUIO

13

YMeHue onepupoBarh NOHATUAMU: NPSAMOYIOJbHAs CUCTEMa KOOPAMHAT;
KOOPJHMHATHI TOYKH, BEKTOP, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA
YHCII0, CKAIIPHOE IIPOU3BEICHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPEICTABICHUS JaHHBIX U PELICHU 3aa4, B
TOM YHCJI€ U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH

14

YMeHue oneprupoBaTh MOHITUSMU: CTOJIOUKOBBIC U KPYT'OBBIC IMArPAMMBI,
TaOJIMIBI, CpelaHee apuPMETHUECKOoe, MeIuaHa, HauOoJblIee W
HaVMEHbIIIee 3HAUCHHsI, pa3MaxX YMCIIOBOrO HA0Opa; yMEHUE U3BJICKATh,
UHTEPIPETHPOBATH U TIPEOOPA30BLIBATh MH(POPMAIIHIO, TIPEICTABICHHYIO
B Ta0JIMIIaX M HA TUArpamMMax, OTPAKAIONIYI0 CBOMCTBA U XapaKTEPUCTUKH
peanbHBIX MPOIECCOB M SIBJICHUW; YMEHHE paclio3HaBaTh W3MEHYHBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue omnepupoBaTh IMOHATUSAMU: CIIyY4alHbI ONBIT (CiydallHbIN
OKCIIEPUMEHT), JJIEMEHTapHO€ COOBbITHE  (PJIEMEHTapHBIH  HCXON)
CIIy4aifHOTO OTIBITA, CIYyYaliHOE COOBITHE, BEPOSTHOCTH COOBITHS; yMEHHE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHBIX  COOBITUH B OIBITAaxC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHUE PeLaTh 3a1a4u
METOZI0M OpraHM30BaHHOIO Mepebopa M C HCIOJb30BAaHHEM IpaBUIIA
YMHOXXEHUS; YMEHHME OIIEHWBaThb BEPOSATHOCTH pEATbHBIX COOBITHH U
SBJICHUH, IOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSTHBIX
COOBITHI B OKpY)KalollleM MHpPE M B KM3HHM; 3HAKOMCTBO C IOHSTHEM
HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCENT U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX
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YMmenue BLI6I/IpaTI> HOI[XOI[SIH_II/Iﬁ I/I3y“IeHHLII\/’I METOJ JJIs pCUICHUA 3a1a1H,
MNPUBOJAUTE NPHUMEPBI MATEMATUUCCKHUX SaKOHOMepHOCTeI\/’I B IIpUpOAC U
JKU3HH, PACIO3HaBaTb IMPOSABICHUEC 3aKOHOB MATCMATHKU B HCKYCCTBE,
OIMMUCBIBATh OTACIBHLIC BBIAAIOMIUCCA PE3YJIbTAThI, IMOJTYYCHHBIC B XOIC
Pa3BUTHA MAaTEMATUKH KaK HAYKH, IPUBOAWUTE MPUMEPHEI MATEMATUYCCKUX
OTI(pLITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HUCTOpUHN




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 31€eMEHT COAEepPKAHUSA
1 Yucna 1 BBIYUCIICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOLIEHTHI, OECKOHEUHbIE NEPUOANYECKUE
npodu
1.3 Panmonanshbie uncna. Apudmerndeckue onepamnuu ¢ paluoOHAILHBIMEI YUCIIAMU
14 JleiicTBuTenbHBIE 4YHcla. ApUPMETHYECKHE ONepaluud ¢ JICHCTBUTEIbHBIMU
' YHCITAMH
15 [Tpubnuxénnbie BBI‘II/I“CJ'IGHI/ISI, mpaBUiia OKPYIJIEHUS, NPUKHIKA M OIEHKa
pe3ynbTaTa BhIYUCICHUN
2 Anrebpanyeckue BEIpaKESHUs
2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )
99 Crenenp ¢ uenbiM MnokaszareneM. CTENeHb C palUMOHAJIbHBIM IOKA3aTEJIEM.
' CBoiicTBa cTeneHn
2.3 MHorouieHsl

24 Anrebpanyeckas 1po0b

Apudmernueckuii KOpeHb HaTypalbHOU creneHH. [leiicTBusAC apuMeTHIECCKUMH

25 KOPHSIMH HaTypajIbHOU CTEIIEHU
3 VYpaBHEHMSI U HEPABEHCTBA
31 Lensie u apoOHO-panMoHaIbHBIE ypaBHEHUA. CHCTEMBI W COBOKYIMHOCTH
' ypaBHEHMI
3.9 Llensie u apoOHO-panMOHANIbHBIE HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemienne TekCTOBBIX 3a1a4
4 YucnoBsle OCIE10BAaTEIbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUS TIOCIIEOBATEILHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyna ciI0XKHBIX IPOIIEHTOB
5 OyHKIMH
OyHkums, cnocoosl 3ananus pynkuuu. ['padux ynkuuu. O6nactp onpeneaeHus u
51 MHO>KecTBO 3HaueHul pynkunu. Hynu pynkuuu. [lpomexxyTky 3HaKOIOCTOSIHCTBA.
o IIpomMexyTKH MOHOTOHHOCTH (PYHKIMH. MaKCUMyMBl U MHHUMYMBI (YHKIUH.
HauOonbiiee n HanmeHblee 3Ha4YeHUE (GYHKIIUN Ha TPOMEKYTKE
6 Koopannatsl Ha mpsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas

6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenne reoMeTpu4eckux BEITUUYUH
7.6 BexkTopsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

YueOHble nocodust «MaremaTnka. Ajiredpa. Yriay0JaéHHbIN ypoBeHb» 11 7, 8 U 9 Ki1accoB
— 0. H. Makapsiues, H. I'. Munarok, K. U. HemkoB u ap. 3aBepménnas quHus 1 7-9
kiaccoB, coorBeTcTByeT @PI'OC OOO (mpuka3z Munmnpocsemnienust Ne 287 ot 31.05.2021).

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

. MaremaTuka. Aareopa. 7-9 kjaccbl. Yriay0aéHHbIH ypoBeHb. MeToqu4eckoe nocooue (x
yueOHBIM TTocoOusM MakaperaeBa u ap.) — [Ipocsemenue, 2024, ISBN 978-5-09-118304-7.
PackpriBaeT MeToinueckue 0COOEHHOCTH Kypca, COAECPKUT padouyio mporpamMmmy mno
npeamerty «MareMaTUKa» U IJIaHUPOBaHKE Kypca «Anredpa». ECTh a5ieKTpoHHAas Bepcust st
CKauMBaHMs. Prosv.ru +1

. MeTonnueckne pekoMeHIalUM K y4eOHNKY ajaredpsl (7 kiaacc) — Munatok H. I'., I1lnbikoBa
H. C.: noypouHble peKOMEHJIAI[H, TEKCThl KOHTPOJIBHBIX pabOT, TECT IJI1 UTOTOBOIO 3a4€Ta,
npuMepHoe rianupoBanue. prodalit.ru +1

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

. «IIpocBemenne» (prosv.ru) — opunuanabHbie cTpanuipl TuHUM YMK, DDV u Mmetoauueckoe
noco6ue B PDF s ckaunBanwus. prosv.ru +1

. bubanoreka LIOK (m.eds00.ru) — 31eKTpOHHBIE PECYPCHI K YPOKaM anreOpbl (CCHUIKU B
TEMaTUYECKOM TIJIAHUPOBAHUU PAOOYHX MIPOTpamMM).

. Poccuiickas 3yekTponnas mkoJja (PILI) — ypoku o anredbpe 7-9 kiaccos mo ®I'OC.
. Slupexc Y4eOHMK — MHTEPAKTUBHBIC 3aJJaHUS U TPEHAKEPHI IO anredpe.

. Uudoypok, nsportal.ru, kopilkaurokov.ru — KoyuIeKIiuy TOTOBBIX pabOYMX MPOTPaMM U
MOYPOYHBIX pa3paboToK 1Mo yrirydnéHHOMY Kypcy MakaperaeBa. nsportal.ru +1

Odununanbubie fokyMeHThl ®I'OC O0O 1 npumepHas paboyas mporpamma 1o MaTeMaTuke
(yrinyOnénHslit ypoBeHb) — Ha nopraiie fgosreestr.ru.






