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3.4. PaGouas nporpamma y4eOHoro npeamera «MaremaTuka»

PaGouyass nporpamMmMa y4eOHOro npeamMera «AJiredopa»

[NOACHUTEJIbHAA 3AITMCKA

Anrebpa SBISETCSI OJHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro o0Opa3oBaHUs: OHA
obecrieunBaeT HW3y4yeHUE IPYTUX TUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK W TYMAaHHUTAPHOTO
LUKIJIOB, €€ OCBOCHHME HEOOXOIMMO Jisi MPOJOJDKEHUS 00pa3oBaHHsS M B TIOBCETHEBHOM KU3HU.
Pa3Butne y o0ydaromuxcsi HAyqHbIX TPECTABICHUN O IPOUCXOXKICHUHU U CYIITHOCTH aIreOpandecKux
a0cTpakiui, crmoco0e OTpakeHHS MaTeMaTHUYeCKOW HAayKOW SBJICHUW M TPOIECCOB B NPHUPOAEC H
o0IIecTBE, POIM MaTEMAaTHIECKOTO MOICTUPOBAHHUS B HAYYHOM MMO3HAHUU U B MPAKTUKE CITIOCOOCTBYET
(OpMHPOBAHHMIO HAYyYHOTO MHPOBO33PEHHS U Ka4eCTB MBIIUJICHHS, HEOOXOIUMBIX JJIsl aJanTaliy B
COBpeMeHHOM HU(PPoBOM ob1iecTBe. M3yueHue anreOpsl o0ecreunBaeT pa3BUTHE YMEHHS HAOII0aTh,
CpaBHMBaTh, HaxOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBINUICHHS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS U BBIBOABI, (HOPMYITHPOBATH YTBEPKICHHSL.
OcBoeHue kypca anreOpbl oOecreunBaeT pa3BUTHE JIOTMYECKOrO MBIIIICHUS OOy4YalolUUXCs: OHU
UCIIONIL3YIOT JICAYKTUBHBIE W WHAYKTUBHBIC pPAaCCYXICHHUs, OOOOIICHHE W KOHKPETHU3AIHIO,
aOctparupoBanue W aHamoruio. OOydeHue anreOpe mpearnonaraeT 3HAYUTENBHBIA O0BEM
CaMOCTOSITENIbHON JIeSITEIBHOCTH 00YUaIOIUXCs, TO3TOMY CAMOCTOSITETIbHOE PEIICHUE 3a1ay SIBISAETCS
peannzanuen 1esTeIbHOCTHOIO IPUHIIKIIA O0yYEHUSI.

B cTpykType mporpammbl ydeOHOTO Kypca «Anrebpay Ajsi OCHOBHOTO OOMIET0 0Opa3oBaHUS
OCHOBHOE MECTO 3aHHMAIOT COJAEpXKAaTeNbHO-METOJANYECKHE JUHUM: «Yucna U BBIYUCICHUS»,
«AnreOpanuecKkue BBIpOKEHUS», «YpaBHEHUS W HepaBeHCTBa», «DyHkumm». Kaxmas w3 »THX
COJZIEPKaTEIbHO-METOANYECKUX JIMHUM pa3BUBAETCAd Ha MPOTSHXKEHUM TPEX JIET HM3yuUeHUs Kypca,
B3aUMOJICHCTBYSl C JPYIMMH €ro JIMHUSMH. B xome u3ydeHuss y4deOHOro kKypca oOyuarommmcs
MIPUXOAUTCS JIOTUYECKU PaCcCyKIaTh, HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3U € 3THUM
B IIporpamMmy yaeOHOro Kypca «Anredpay BKIFOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, IIPEICTABICHHBIC BO
BCEX OCHOBHBIX pa3lielax MaTeMaTH4ecKoro oOpa3oBaHHs W CIIOCOOCTBYIOIIHE OBJIAJCHUIO
00y4aroIMMHUCs OCHOB YHHBEPCAJIBHOIO MaTeMaTHUECKOro s3bika. CoaepKaTelnbHON U CTPYKTYpPHOM
0COOEHHOCTBIO YUeOHOTO Kypca «ANredpay sSBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Copnepxannie TUHUN «UuClIa U BBIYUCICHUS» CIYKUT OCHOBOW I JAbHEHIIETO W3YYCHHUS
MaTEeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYYAIOUIMXCS JIOTMYECKOTO MBINUIEHHS, (POPMUPOBAHUIO
YMEHHS TIOJIb30BaThCS AITOPUTMAMHU, & TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCEHEBHOW KM3HU. Pa3BuTHE MOHATHSA O YHClie HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs
CBSI3aHO C pAIlMOHATBHBIMA W UPPAIMOHATBHBIMU YHCIaMH, (HOpMHpOBAHUEM MPEACTABICHUN O
NEHCTBUTENILHOM 4YHCIIE. 3aBEpIIEHUE OCBOCHMS YMCIOBOM JMHHHM OTHECEHO K CpelHeMy oOlemy
00pa3oBaHMUIo.

Coneprkanue ABYX alreOpandecKux JUHUN — «ANreOpandecKue BhIPOKCHUSI» U «Y paBHCHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (OPMUPOBAHUIO Yy OOYdYaAIOMIMXCS MaTeMaTHYeCKOro amrmapara,
HE00XO0IMMOT0 JJIs pELIeHHs 3a/1a4 MaTeMaTUKH, CMEXHBIX IIPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX
3agady. Ha ypoBHe OCHOBHOro o0Iero oOpa3zoBaHMs y4eOHBI MaTepuall TPYHNIHUPYETCS BOKPYT
paloOHaJIbHBIX BbIpaXXKeHUIl. Ausrebpa OEMOHCTPUpPYET 3HAaYeHHE MaTeMaTUKH Kak S3bIKa JUIs
IIOCTPOEHHUs] MAaTEMAaTHYECKUX MOJECIIECH, ONMCAHUs MPOLECCOB U SBICHUHN pealbHOro mupa. B 3amaun
oOyueHusi anreOpe BXOASAT TakkKe JajbHeWIllee pa3BUTHE AITOPUTMUYECKOTO  MBIIUICHHUS,
HE0OXOIUMOT0, B YACTHOCTH, [UISI OCBOCHHS Kypca HH()OPMATHKH, WM OBJIAJICHUE HABBIKAMH
NenyKTUBHBIX paccyxaeHuil. [IpeoOpasoBaHue CUMBOJIBHBIX (OpM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKkeHUsI, CIOCOOHOCTEH K MATEMaTHIECKOMY TBOPYECTBY.

Conepkanne QpyHKIIMOHATHHO-TPAPUISCKON JIMHUK HAIICJIICHO Ha TOJyYCHHE 00yJarOIUMHCS
3HAHUW O (YHKIUAX KaK BaKHEUIIEH MaTeMaTHYeCKONW MOIENH s OMHCAHHS M MCCIEIOBAHHUS
Pa3HOOOPAa3HBIX MPOIIECCOB M SBICHUNA B MpHUpoje U obmectse. M3ydeHne martepuana criocoOCTByeT
Pa3BUTHUIO Yy OOYyYalOUIMXCS YMEHHsI HCIIONB30BATh PAa3JIMYHBIC BBIPA3UTENBHBIE CPEACTBA S3BIKA
MaTEeMaTHUKd — CJIOBECHbIE, CHMBOJHYECKHE, TrpapuyecKkue, BHOCUT BKJIal B (HOpMHUpPOBAHHE
MIPEJICTABICHHUI O POJIM MATEMATHKHU B Pa3BUTHH LIUBHIU3ALNN U KYJIbTYPHI.



CornacHo yuyeOHOMY IuTaHy B 7-9 Kiaccax M3ydaeTcs y4eOHbIM Kypc «Airedpay, KOTOPBIH
BKJIIOYAET CIEAYIOLIME OCHOBHBIE pa3/iesibl cofepkanus: «Uucna 1 BbIYMCIECHUN», «ANredpandeckue
BBIPAKECHU», «Y PABHEHUS U HEPABEHCTBAY, «DyHKIUN».

Ha u3zyuenue yueOHOrO Kypca «Anredpa» orBoautcs 340 gacos: B 7 kitacce — 102 vaca (3 gaca
B Hezlento), B 8 kimacce — 136 yacoB (4 yaca B Henenio), B 9 kimacce — 102 gaca (3 gaca B He/Iemo).

[Iporpamma npemycMaTpuBaeT TPOMEKYTOUHYIO aTTECTAIlMIO B BUJIE UTOTOBOM KOHTPOJIHHOM
paloThI UM YCTHOTO 3a4eTa B KOHIIE 8 Kilacca.

Takxe mnporpamma mpeaycMaTpUBaeT KOHTPOJIbHBIE WM IMPOBEPOUYHBIE PabOThl B KOHIIE
M3YUYEHUS KaXI0i TeMbI, BO3MOKHBIE YCTHBIE 3aU€ThI B KOHIIE KaX/10T0 OIyroaus. O0s13aTeIbHbIM IS
BBICTABJICHUSI WTOTOBBIX OTMETOK 3a JiBa IOJYTrOAMS M TOJ SBISAETCA HAIMYME OTMETOK 32 BCE
KOHTPOJIbHBIE M IMATHOCTHYECKUE paboThl, 0003HaUECHHBIE B IPOrpaMMe.

COAEP/KAHUE OBYYEHUA

7 KUIIACC

Yucna u BBIYUCIICHUS

JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, IEPEeX0a OT OJHON (HOpMBI 3amucu ApoOeil K Jpyrou.
[lonsiTHE palMOHAIBPHOIO 4YHWCA, 3alUCh, CPABHEHHE, YIOPSJAOYMBAHUE PALMOHAIBHBIX YHUCE.
Apudmerndeckre IHCTBHS C pallMOHAIBHBIMU YuclaMU. Perienue 3a1au U3 pealbHOM NPaKTUKKA Ha
4acTH, Ha JIPOOH.

CreneHb ¢ HAaTYpaJIbHBIM ITOKa3aTeJIEeM: OINpeieieHne, MPeodpa3oBaHue BEIPAXKEHUI Ha OCHOBE
oTpesieNieHus], 3anuch 00NbIINX yucel. [IpoleHThl, 3anuch MPOIEHTOB B BUJIE IpoOU U ApoOu B BHJE
IIPOLIEHTOB. Tpy OCHOBHBIE 33aU Ha MPOLIEHTHI, PEIICHUE 3a]a4 U3 pEaJIbHON MPAKTUKH.

[IpuMeHeHre NPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE Ha MHOKHUTENIHN HATYPAIbHBIX YHCEIL.

PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE IpSAMasi U 0OpaTHast IPOMOPLHUOHATIBHOCTH.

Anrebpanyeckue BbIpaKeHHs

IlepeMeHHBIE, YUCIOBOE 3HAYEHHUE BBIPAKEHUS C IMEPEMEHHOW. JlONMyCTUMBbIE 3HAYECHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMHU B Bue Gopmyibl. Boruncinenus mo
¢dopmynam. [IpeobpazoBanne OYKBEHHBIX BBIPKEHUH, TOXKIECTBEHHO paBHBbIC BBIPA)KEHUS, MPaBUIIA
npeoOpa3oBaHus CYMM U TMPOMU3BEICHHI, MpaBuia PACKPHITHS CKOOOK M MPUBEIEHUS IMOJAO0OHBIX
cllaraéMblX.

CBolicTBa CTENEHH C HATYPATbHBIM MOKA3aTEIIEM.

Opnowienbl U MHorowieHsl. CreneHb MHorousieHa. Cl0XKEHHME, BBIYMTAHHE, YMHOXECHHE
MHOTrouwieHOB. DOpMyIibl COKpAIIEHHOTO YMHOXEHHUA: KBAaIpaT CyMMBI U KBaJapat pasHocTth. @opmyna
pa3HOCTH KBaapaToB. Pa3io)keHrne MHOTOUJIE€HOB HA MHOKUTEIH.

YpaBHEHUS 1 HEPABEHCTBA

VYpaBHeHUe, KOpEHb YpaBHEHHUS, IMpaBWia NPeoOpa3OBaHUS YpaBHEHUs, PAaBHOCHIBLHOCTh
YpaBHEHU.

JIuHeliHOE ypaBHEHME C OJHOW IEPEMEHHOM, YUCIIO KOPHEHN JIMHEWHOIO YpaBHEHUs, PEIICHUE
JIMHENHBIX ypaBHEHMI. CocCTaBJIE€HHUE YpaBHEHMI IO YCIOBHUIO 3a7auu. PemieHne TEKCTOBBIX 3ajay C
IIOMOILBIO YPABHEHU.

JluneliHoe ypaBHEHHE C JIBYMsI NEepeMEHHBIMH M ero rpaduk. Cucrema IBYX JHWHEHHBIX
ypaBHEHHH ¢ ABYMS IepeMeHHbIMU. Perienne cucreM ypaBHeHUI criocoOoM noacTaHoBKu. [Ipumepsr
pelIeHus TEKCTOBBIX 3a7a4 ¢ TOMOIIBIO CUCTEM YPaBHEHUM.

DOyHKIMHU

Koopaunara Touku Ha npsiMoid. YuciaoBbie mpoMexyTKU. PaccTosiHre Mexay IByMS TOUKAMH
KOOPAMHATHOU IIPSIMOM.

[IpssmoyronpHast cucrema koopauHat, ocu Ox m Oy. AOcumcca W OpJIWHATa TOYKA Ha
KOOpAMHATHOM mtockocTH. [Ipumeps! rpadukos, 3agaHHbIX GopMynamu. YTeHue rpadukoB peatbHbIX
3aBucuMocteit. [lonstue ¢pynknuu. I'paduk dyakuun. CorictBa dyHkumid. JIuneinas GyHkmus, e
rpaduk. I'padux Gpynkmun y = [x|. ['padudeckoe perieHue TMHEHHBIX ypaBHEHUN U CHCTEM JIMHEHHBIX
YpaBHEHU.



8 KUIACC

Yucia u BBIYUCIICHUS

KBanparueiii kopeb u3 uyucna. llonstue 00 wuppanuoHasbHOM uwucne. JleHcTBUS ¢
WppalMOHAIbHBIMU yuciaaMu. CBOICTBa AEHUCTBUH C UppallMOHAIBHBIMUA uKciamMu. CpaBHEHUE
UppAllMOHANBHBIX — YuceNl. JlecATUYHbIE TPUONMKCHHS UpPpAlMOHANBHBIX uucel. CBoiicTBa
apudmeTnyecKux KBaJApaTHBIX KOPHEH U UX MPUMEHEHHUE K TPeoOpa30BaHUIO YUCIOBBIX BBIPAKEHUN U
BBIYMCIICHUAM. JIeiCTBUTENBHBIC YUCIA.

[IpencraBneHuss 0 pacIIMPEHUSAX YHUCIOBBIX MHOKECTB. MHOKECTBA HATypalbHBIX, LEJbIX,
paloHaIbHBIX, NEHCTBUTENBHBIX YKcel. CpaBHEHHE yKcell. YNCIIOBbIE TPOMEKYTKH.

CremneHs ¢ ebIM MoKa3aTeneM u e€ cBoiicTBa. CtaHmapTHas 3amuch yucia. Pasmepsl 00beKTOB
OKPY>KaIOILEro MUpa, JUINTEIbHOCTh IPOLIECCOB B OKPYKAIOLIEM MHpE.

AnrebGpanyeckue BbIpaKeHHs

Anrebpanueckast 1poOb. JlomycTumble 3HAUYE€HUS TEPEMEHHBIX B APOOHO-PAIMOHAIBHBIX
BeIpakeHHUAX. OCHOBHOE CBOMCTBO anredpamdeckoil Apoou. CrokeHHe, BRIUMTAHUE, YMHOXKCHUE U
neneHue anredpanyeckux ApoOeil. Boienenue nenoit yactu anredpanyeckoii apoou.

PanmonaneHbie BoipaxkeHus. Tox1ecTBEHHBIE TPEOOPa30BaHUS PAllIOHATIBHBIX BBIPAKEHUH.

JlomycTUMBlEe 3HAYEHHUS TMEPEMEHHBIX B BBIPAKEHHSX, COJACpXKALIMX apudmMeTrnueckue
KBaJIpaTHbIe KOpPHU. TOXKIAECTBEHHbIE MpeoOpa3oBaHUs BBIPAKEHHM, colepKalux apupMeTHUYecKHe
KBaJpaTHBIE KOPHHU.

Crenens ¢ 1eIbIM MOKazaTesneM U e€ cBoiicTBa. [IpeoOpazoBanue BbIpaKeHUH, COIEPIKALTUX
CTETIEHH.

KBaaparHbIil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

YpaBHEHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHnue. @opmyna KOpHEW KBaapaTHOro ypaBHeHus. KommdecTBo
JNEUCTBUTEIIBHBIX KOPHEHW KBaJgpaTHOro ypaBHeHHs. Teopema Buera. VYpaBHeHHs, CBOJUMBIE K
JIMHEWHBIM YPaBHEHHUSM WM K KBaJpaTHbIM ypaBHEHMsM. KBagpaTHoe ypaBHEHHE C ITapaMETPOM.
Pemenne TeKCTOBBIX 3aJa4 C IOMOILBIO KBAaJPATHBIX YPaBHEHUH.

JpoGHo-paninoHanbHble ypaBHEeHHs. Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHM. PerneHue
TEKCTOBBIX 3a/lad C IMOMOUIbIO APOOHO-PAlMOHANBHBIX ypaBHeHHH. ['paduueckas WHTepHpeTarys
YPaBHEHUH € JBYMS IEPEMEHHBIMH.

Wppannonansueie ypaBHeHHs. OO0JacTh MOMYCTUMBIX 3HAYCHHH W 00JACTh BO3MOXKHBIX
pEeLIEHUI UppAMOHATBHBIX YPABHEHUN.

Uucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoi. CTporue U HecTporue HepaBeHCTBA. CI0XKEHHWE U YMHOXKECHHE
YHCJIOBBIX HEpaBeHCTB. OlleHNBaHNE 3HaU€HUs BbIpaxkeHUsl. [loka3aTebcTBO HEPABEHCTB.

[ToHsiTHE O penieHnn HEPaBEHCTBA ¢ OAHON MepeMEeHHON. MHOXKECTBO PEIICHUI HEPABEHCTBA.
PaBHOCHIIbHBIE HEPABEHCTBA.

JIvuHeitHOe HEPaBEHCTBO C OJHON MEPEMEHHOM U MHOKECTBA €ro penieHuil. Perenne nmHenHbIX
HEPAaBEHCTB C OJHOW IepeMeHHON. CHCTEMBbl M COBOKYIHOCTHM JIMHEMHBIX HEPABEHCTB C OJHOU
NepeMeHHOM. PellleHre TEKCTOBBIX 3a7]a4 C MOMOIIIbIO IMHEHHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

DOyHKIMHU

OO6nacth onpeneneHrs U MHOXKECTBO 3HaueHu# GpyHKnun. CriocoOsl 3aaanus GyHkiui. ['paduk
¢ynkuuu. Yrenue cBoicTB ¢yHKuuu mo e€ rpaduxy. [Ipumeps! rpadukoB GyHKIMNA, OTPaKaIOIIMX
peanbHbIE MPOLIECCHI.

Jlunetinast QyHkius. OYHKIMHK, OMUCHIBAIOIIME MPSMYI0O U OOPaTHYIO IMPOMOPIHOHAIBHBIC
3aBUCUMOCTH, UX TPapUKH.

OyHKIMY, ONHMCHIBAIOIIME NPIMYI0 M OOpaTHYIO MNpPONOPIHMOHAIBHBIE 3aBUCUMOCTH, WX
rpapukn. yukmun y = x2, y = x3, y = Vx, y=|x|. ['padudeckoe pelrenne ypaBHEHHII I CHCTEM
YPaBHEHHHU.



9 KUIACC

Yucia u BBIYUCIICHUS

ParnmonanbHbIe yncia, UppalMoOHANbHbIE YMCIIa, KOHEYHbIE B OECKOHEUHBIE IECATHYHBIC TPOOH.
MHOeCTBO J1eHCTBUTENBHBIX YUCEI, JEMCTBUTEIbHBIC YHClia KaK OECKOHEUHbIE AECATUYHBIE APOOH.
B3auMHO 01HO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM JIEHCTBUTEIIBHBIX YUCENl U KOOPAMHATHOM
MPSMOM.

CpaBHeHHUE JeHCTBUTENBHBIX YHCEN, apU(PMETUIECKHE IEHCTBHS C IEHCTBUTEILHBIMHU YHCIAMHU.

Pa3meprl 00bEKTOB OKPYKAIOIIET0 MUPA, JUIUTEILHOCTH IIPOILIECCOB B OKPYXKAIOIIEM MUpE.

[TpubnmmxEnnoe 3HaUYCHUE BETMYUHBI, TOYHOCTh puOimxenus. Oxpyriaenue uncen. [Ipukuaka
Y OLICHKA PE3YJIbTaTOB BBIUNCICHUM.

YpaBHEHUs U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienne ypaBHEeHUM, CBOIAIIMXCS K TMHEHHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUM, CBOASILMXCS K KBaJpaTHBIM. bukBagpaTtHoe
ypaBHeHue. [IpuMepbl pelieHuss ypaBHEHHH TpeThed W YETBEPTOM CTENEHEH pa3jloKeHUEeM Ha
MHOKUTEIH.

Pemenue npoOHO-panMoHaIbHBIX ypaBHEHUH. PereHue TEKCTOBBIX 3ajad anreOpandecKum
METOJIOM.

Wppanuonansubie ypaBHeHHs. OO0iacTh JOMYCTHUMBIX 3HA4Y€HUH U 00JIaCTh BO3MOXKHBIX
peLICHUI UPPALMOHAIILHBIX YPABHEHUM.

YpaBHeHHE ¢ IBYMs IEPEMEHHBIMH U €T0 rpaduk. Pemenne cucteM NByX THHEWHBIX YpaBHEHUI
C IByMs NIEpEMEHHBIMU. Pelienue cucreM ByX ypaBHEHUMH, OJJHO U3 KOTOPBIX JUHEWHOE, a Ipyroe —
BTOpOI1 creneHu. ['paduueckas nHTEpIpeTais CUCTEMbl YPaBHEHHH ¢ ABYMS [IE€PEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckiuM CocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JIMHEHHBIX HEPABEHCTB C OJHOW IIEpEeMEHHOM. PeleHne cHUCTEM JIMHEWHBIX
HEpPaBEHCTB C OJHON mepeMeHHOW. KBampaTHeie HepaBeHcTBa. ['padwuueckas HHTEpIpeTaIus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKIUU

Oynkuus. CBoiictBa QyHKIMI: HylIn (QYyHKIUH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIUH,
MPOMEXKYTKH BO3pacTaHWs W yObIBaHWMS (DYHKIIMU, YE€THBIE W HEUYETHBIC (DYHKIMH, HAWOOJbINEE U
HaMMEHbIIIee 3HaYCHUs PYHKILINU.

KBaaparnunas ¢pyHkius u e€ cBoiicTBa. Mcnonbp3oBanne CBOWCTB KBaIpaTUIHOM (PYHKITUU IS
pemenus 3axay. Iloctpoenue rpaduka kBaaparnyHoi pynkuu. [lonoxxenue rpapuka KBaIpaTHIHOMN
GbyHKIMH B 3aBUCUMOCTH OT €€ KodduruenToB. ['paduku dyaknmii y =ax2, y=a(Xx—m)2 uy = a(x —
m)2 +n. [Tocrpoenue rpadukoB GyHKIUN C TOMOIIBIO TPe0Opa30BaHU.

OYHKIMS Y = XN C HATypaJbHBIM MTOKa3zaTeaeM n U e€ rpaduk.

I'paduxu Gpymkmmii: y = kx, y=kx + b, y=k/x, y = x3, y = Vx, y = |x|, 1 ux cBoiicTsa.

YuciioBble NOCIEN0BATENIBHOCTH U IPOTPECCUU

[lonarue uucnoBoi mocienoBarenbHOCTH. KoHeUHbIE M OECKOHEUHBIE MOCIEI0BATEIBHOCTH.
OrpanudeHHas ocie10BaTeIbHOCTh. MOHOTOHHO Bo3pacTatomias (yObIBaro11as) Mocie10BaTeIbHOCTD.
CriocoObl 3aaHusl MOCTIENOBATEIBHOCTH: ONMUCATENbHBIN, TaOMUYHBIA, ¢ MOMOIIBIO (OPMYIBI N-TO
YJieHa, PeKYPPEHTHBIN.

Apudmernueckass U reomerpuueckas nporpeccuu. CBOWCTBa WIEHOB apu(MeTHUecKol u
reoMeTpuuecKoi nmporpeccuit. @opmyiibl n-ro wieHa apuhMeTUIECKONU U TEOMETPUUECKON MPOTPECCHIA.
@®opMyIbl CyMMBI IIEPBBIX N WICHOB apU(PMETHUECKON U TEOMETPHUECKOM MPOTrpecCuid.

N3o0pakeHne YiIeHOB apu(PMETHYECKOM W TEOMETPUYECKOM MpOrpeccHid TOYKaMu Ha
KOOPJAMHATHOW IMJIOCKOCTH. JIMHEWHBIN M SKCIIOHEHUUANBHBIN pocT. ClloKHBIE MPOLIEHTHI. 3a/1auu Ha
MPOLIEHTHI, OAHKOBCKHE BKJIA/IbI, KPEIUTHIL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBLIEI'O ObPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE ~ pe3yNabTaThl  OCBOEHHUS  IpOrpaMMbl  yuyeOHOro  Kypca  «Anredpa»
XapaKTepPU3YIOTCSI:

1) naTproTHYecKoe BOCIIUTAHUE:!

MPOSIBIICHUEM MHTEpeca K MPOIJIOMY M HACTOSIIEMY POCCUMCKONW MaTeMaTHKHU, [[EHHOCTHBIM
OTHOILIEHUEM K JOCTHXKEHHSM POCCHUICKHX MATEMATHKOB M POCCUHCKOW MAaTEMaTH4ECKOM IIKOJBI, K
MCIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HAyKaX W MPUKIATHBIX cepax;

2) rpa)/1aHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIONHEHUIO OOS3aHHOCTEH TpakJaHWHA U pealu3allid ero Ipas,
MPE/ICTaBJICHUEM O MAaTeMaTUYeCKUX OCHOBaX (D)YHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBJICHUIA,
IpoIelyp TPaXXIaHCKOro oluiecTBa (HampuMeEp, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO
ATUYECKHUX MpPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM [OCTH)KEHUN HAyKH, OCO3HAHUEM
B2XHOCTU MOPATHHO-ITHYECKUX MPUHITUTIOB B JIEATEIHHOCTH YIEHOTO;

3) TpyZ0BOE BOCTIMTAHUE:!

YCTAaHOBKOW Ha aKTUBHOE Yy4YacTHE B PEIICHWW TMPAKTUYECKUX 3a]a4 MaTeMaTHUYeCcKOi
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTH4eCKOro 00pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU
JUIS yCTIEITHOW TPO¢)eCCHOHATBHON NEATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U MOCTPOEHUEM MHIMBUYaTbHOU TPAeKTOPUHM 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C y4ETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 5cTeTUYECKOE BOCITUTAHUE:

CIOCOOHOCTBIO K AMOLIMOHAIEHOMY M 3CTETHYECKOMY BOCIIPHUSITHIO MATEMAaTHIECKIX OOBEKTOB,
3aJla4, peleHui, pacCyKJIeHHH, yMEHHIO BUACTh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ICHHOCTU HAYYHOTO TTO3HAHMUS:

OpUEHTAallel B JEeATEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4HbBIX MpEACTaBICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, TMPHUPOABI M O0IIecTBa, MOHMMAaHHEM
MaTEeMaTHYeCKON HayKu Kak cepbl YeIOBEUECKON AesITeNbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUTSL Pa3BUTHUS ITUBUIIM3AINH, OBJIAJICHUEM SI3bIKOM MaTEMaTHUKHA M MAaTeMaTHYeCKOW KYIbTYpPOH Kak
CPEICTBOM IMO3HAHUS MUPA, OBJIAJCHUEM MPOCTEUIIMMU HaBbIKAMU M CCIIEA0BATEIbCKOM AESITENbHOCTH;

6) ¢dusuueckoe BocmUTaHUE, (OPMUPOBAHHUE KYIBTYpPhl 3J0POBBS M 3MOIMOHAILHOTO
0J1aromoJTyausi:

TOTOBHOCTBIO TPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEICHUS
310poBoro oOpasa >KM3HU (3I0pOBO€ MUTAaHHWE, COAJTAHCUPOBAHHBIM PEKUM 3aHATHUA M OTIbIXA,
perynspHasi Gpu3nUecKasi aKTHBHOCTD), CPOPMUPOBAHHOCTHIO HaBbIKA PEIICKCHH, PU3HAHUEM CBOETO
IpaBa Ha OIKOKY U TaKOIo e MpaBa APYroro 4yeaoBeKa;

7) SKOJIOTUYECKOE BOCITUTAHUE:!

OpUEHTallel Ha MPUMEHEHHE MaTeMaTHYeCKMX 3HAHUW JUIsl pelleHdus 3ajady B oljactu
COXPAHHOCTH OKPYKAIOIIEH cpebl, INTAHUPOBAHUS MTOCTYIIKOB M OIEHKH WX BO3MOXHBIX ITOCIEICTBUN
IUIS OKpY’Karolllel cpeiibl, OCO3HAHUEM TJI00aJIBbHOTO XapaKkTepa HKOJIOTHYECKUX MpoOsieM U MyTel ux
pelieHus;

8) amanTarus K U3MEHSIOMMUMCS YCIOBUSM COITMATBLHOMN M MPUPOTHON CPEIbIL:

TOTOBHOCTBIO K JICWCTBUSM B YCIOBUSX HEOIPEIEIEHHOCTH, IMOBBIIMICHUIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO e TeIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS y IPYTUX JIOJEH,
pUOOpPETaTh B COBMECTHOM JIEATEIHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIUU U3 OTIBITA IPYTHUX;

HEO0OXOIUMOCThIO B (DOPMHpPOBAaHMHM HOBBIX 3HAHUN, B TOM 4YHcle (DOPMYIHpPOBATH HUIEH,
MIOHSTHSI, THIIOTE3bI 00 00BEKTaX U SIBJICHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX, 0CO3HABATH Ne(DUITUTHI
COOCTBEHHBIX 3HAHUUN M KOMIIETEHTHOCTEH, MIIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCTIPUHUMATE CTPECCOBYIO CUTYAIIHIO KaK
BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUS U AeUCTBUS, GOPMYITUPOBATH
Y OLICHUBATh PUCKH U MOCIEACTBUS, (OPMUPOBATH OIIBIT.



METANPEIMETHBIE PE3YJIbTATHI

[To3HaBaTenbHBIC YHUBEPCATbHBIC YICOHBIC ACHCTBUS

bazoBbie mornueckue AeMCTBUS:

BBISIBJISITH U XapaKTePU30BaTh CYHIECTBEHHbIC MPU3HAKH MaTEMaTHYECKUX 0OBEKTOB, MOHATHUH,
OTHONICHUH MEXAYy TIOHATUAMHU, (OPMYIHUPOBATH ONPEICICHUS TMOHSATHH, YCTaHABIWBATH
CYLIECTBEHHBIH MpH3HAK KiIaccu(UKalMU, OCHOBAHUSA JUIsi OOOOUIEHHS M CpaBHEHUS, KpPUTEpUU
MIPOBOAMMOTO aHAIH3a;

BOCIIPUHUMATh, (OPMYIUPOBATH U MPEOOpPA3OBBIBATh CY)KIEHUS: yTBEpAUTENbHbIE U
OTpUIaTeNIbHbIC, EANHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUHS B (paKTax, TaHHBIX,
HAONIIOJICHUSIX W YTBEPXKACHUSX, MpEAJiaraTh KPUTEPHH JUIS BBHISBICHHUS 3aKOHOMEPHOCTEH W
MPOTHUBOPEYHIA;

JIeNaTh BBIBOJBI C UCIOJIB30BAHMEM 3aKOHOB JIOTHUKH, JICHYKTUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEHU A, YMO3AKIIOUCHUH 110 aHAJIOTHH;

pazbuparh JOKa3aTeNbCTBA MAaTEMAaTHYECKUX YTBEPKICHUN (MpsMbIe M OT MPOTUBHOIO),
MPOBOAUTH CaMOCTOSITENIbHO HECIOXHBIE J0Ka3aTelbCTBA MaTeMaTH4eCcKuX (DaKTOB, BBICTPAUBATH
apryMeHTaI1I0, TPUBOIUTH MPUMEPHI U KOHTPIPUMEPBI, 000CHOBHIBATH COOCTBEHHBIC PACCYKICHUS;

BBEIOMpATh CIOCOO perieHus yueOHOW 3amaun (CpaBHHBATh HECKOJIBKO BapHUAHTOB PEIICHHS,
BBIOMpaTh HarboJIee OIXOSIINIA ¢ YYETOM CAMOCTOSITEIIbHO BBIJICTICHHBIX KPUTEPHUEB).

Bba3oBrle nccieqoBaTeIbCKUE OEHCTBUS:

UCIIONIb30BaTh BOMPOCHI KAaK WCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHUS, (HOPMYIHPOBATH
BONPOCHL, (DUKCUpYIOIIME MPOTHBOpPEYHE, MPOOJIEMY, CaMOCTOSTENbHO YCTaHABIMBAaTh HMCKOMOE H
JIaHHOE, OPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOAUTH MO CAMOCTOATEIHHO COCTAaBICHHOMY IUIAHY HECJIOKHBINA SKCIIEPUMEHT, HEOONbIIOE
MCCJICIOBAHKE TI0 YCTAaHOBIICHUIO 0COOEHHOCTEH MaTeMaTHIeCKOT0 00BhEKTa, 3aBUCUMOCTEH 00HEKTOB
MEXIy CO00i;

CaMOCTOSITENILHO (OPMYIUPOBAaTh OOOOIIEHUS U BBIBOJBI IO pe3yiIbTaTaM MPOBEAEHHOTO
HaOJIIO/IEHUs, HCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTH IOJYYEHHBIX PpE3YyJibTaTOB, BBIBOJIOB H
0000IIIeHMIT;

IPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATH MPEAMNOI0KEHUS O €T
Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ota ¢ uadopmanmeii:

BBISIBJISITH  HEIOCTATOYHOCTh W M30BITOYHOCTh WH(GOpPMAIIUU, MAHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a/1auu;

BBIOHMpaTh, AHATTU3UPOBATH, CHCTEMATH3UPOBATh U UHTEPIPETUPOBATH MH(OPMAITUIO PA3ITUIHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

BbIOUpaTh (opMy TpencTaBicHHs WHGOPMAIMM W WUIFOCTPUPOBATH peEIIaeMbIe 3aJadyd
CXeMaMH, AuarpaMMaMy, HHOU rpadukoi U MX KOMOMHALUSIMH;

OIICHUBATh HANEKHOCTh HWH(OpPMALMU 1O KPUTEPUSM, MPEATOKEHHBIM YUYHUTEIEM WIH
c(hOpMyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTUBHBIE YHHBEpCAIbHbIC yUeOHBIC CHCTBHS:

BOCIIPUHUMATh U (DOPMYIHPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU OOLICHMS,
SICHO, TOYHO, TPAMOTHO BBIPa)XXaTh CBOIO TOUYKY 3pEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 X0y pelIeHHs 3aa4i, KOMMEHTUPOBATh MOJIYYE€HHBIH pe3ynbTar;

B XOJe OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKAaeMOl TeMbl, MPOOJIEeMBl,
pelaeMoii 3a1aun, BbICKa3bIBaTh WU, HalleIEHHbIE HAa TIOUCK PELIEHUS, COTIOCTABIATH CBOM CY>KICHUS
C CYXICHHUSMHU IPYTMX YYaCTHUKOB JaManora, oOHapyXHBaTh pa3jnude U CXOJCTBO IO3UIUH, B
KOPPEKTHOH opMe GopMyTupOBaTh pa3HOTIACHs, CBOM BO3PAXKEHUS;

NPEJCTaBISITh  PE3YIbTaThl PEHICHUS 3a7add, OKCIEPUMEHTa, WCCICIOBaHUS, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (popMar BBICTYIUICHHS C Y4€TOM 3ajad Mpe3eHTallM U OcoOeHHOCTel
ayTUTOPUH;



MOHUMATh W WCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHOW W WHIUBUIAYATbHOW pPabOTHI TpH
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 3a]1aY;

MPUHUMATH 11€1h COBMECTHOMU JeSATeIbHOCTH, TUTAHUPOBATh OPTaHU3AIIMI0 COBMECTHON pabOTHI,
pacmpenenaTh BUILI padOT, IOrOBapuUBaThCs, 00CYXIaTh MPOILECC W pe3yiabTaT padoThI, 0000IIaTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (opmax paboTsl (00CykaeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
MITYPMBI U JPYTHE), BHITIOTHATH CBOIO YacTh paOOThI M KOOPAMHUPOBATH CBOU JIEHCTBUS C JPYTHMH
YJleHaMd KOMaHbl, OIICHMBAaTh KauyeCTBO CBOErO0 BKJIaJa B OOUIMIl MHPOAYKT IO KPUTEPHSM,
chOpMyITUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBUSI.

PerynstuBHbIe yHUBEpCaIbHbIE yUeOHbIE 1EHCTBUS

Camoopranu3zanus:

CaMOCTOSITENIbHO COCTaBIIAThH IUJIaH, aliTOPUTM pelIeHHs 3afaud (WM ero 4acTh), BHIOMpATh
CIOCO0 peleHus ¢ yU€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThI PEIICHUN C y4€TOM HOBOM MHGOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAIILHBIN HHTEJICKT:

BJAQJIETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca M pe3yibTara pelieHUs
MaTeMaTHUECKOM 3a1auu;

OpeIBUIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HUKHYTh IpPU pEUICHUHM 3a/ladd, BHOCHTD
KOPPEKTHUBBI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAMJICHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OIICHUBATh COOTBETCTBUE pe3y/bTaTa MACSITEIbHOCTH IIOCTABICHHOW WEMH W YCIOBHSM,
OOBSCHATh MPHUYMHBI JOCTH)KEHUS WU HEAOCTMD)KCHUS IIeNM, HaXOAWTh OMIMOKY, JaBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

MNPEJIMETHBIE PE3YJIBTATHBI

K xoHiry o0y4ueHus B 7 Ki1acce 00yJaronIHiiCs MOTYYHUT CISIYIONINE IPEAMETHBIC PE3YIIbTATHI:

Yucna u BBIYUCIICHUS

BeimonHsATh, coueTas YCTHbIE W THUCHMEHHBIE TNPUEMBI, apuPMETHUECKUE ICHCTBHUS C
paloHaIbHBIMU YHCIIAMHU.

HaxomuTh 3Ha4eHHs YMCIOBBIX BBIPAKEHUH, IPUMEHSATh Pa3HOOOpa3HbIE CIIOCOOBI U TIPUEMBI
BBIUHCIICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUI, CoiepKaIuX OOBIKHOBEHHBIE U AECSITUYHBIE JPOOH.

[lepexoauts oT oHON (hOpMBI 3amKcH YUCeT K Apyroi (mpeoOpa3oBbIBaTh AECATUUHYIO APOOH
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCATHYHYIO, B YACTHOCTH B OCCKOHEUYHYIO JIECITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSIOUNUBATH PAIIOHATHHBIC YHCA.

OKpyrasaTh 4ncia.

BeIMONMHAT, TPUKUAKY U OICHKY pE3yJIbTaTa BBIUYMCICHHMA, OICHKY 3HAUYEHUN YHCIOBBIX
BbIpaK€HUI. BBIMOIHATH AEMCTBUS CO CTETIEHAMHU C HATYPaJTbHBIMU ITOKa3aTEIsIMU.

[IpuMeHsITh MPU3HAKY IETUMOCTH, Pa3JI0KEHUE Ha MHOKUTEIN HATYPATbHBIX YHCE.

Pemarh mnpakTUKO-OPUEHTHPOBAHHBIE 3aJauyM, CBA3aHHBIE C OTHOIIEHUEM BEJIMYUH,
MPOMOPIMOHAIEHOCTHIO BEJIMYMH, MPOILEHTAMHU, WHTEPIPETUPOBATh PE3YyIbTaThl PEIICHHS 3a/1ad C
y4€TOM OrpaHUYEHHH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMbBIX OOBEKTOB.

AnrebpanuecKue BHIPAKCHUS

Hcnonp3oBarh anredpandyeckyio TEPMHUHOJOTHUIO U CHMBOJIMKY, MPUMEHATH €€ B Ipolecce
OCBOCHHUSA y4yeOHOro MaTepuaa.

HaxoauTs 3HaueHus: OyKBEHHBIX BBIPQXKEHUN IIPH 3a/IaHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeimonHATe TpeoOpa3oBaHus 1EJIOT0 BBIPAKEHUS B MHOTOYJICH MPUBEIACHHEM IMOAOOHBIX
CllaraeMbIX, paCKpbITHEM CKOOOK.

BrINONMHATE YMHOKEHHE OJTHOYJICHA Ha MHOTOWICH U MHOTOWICHAa HA MHOTOWIEH, PUMEHSTh
(dbopMyIbl KBaZpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa3joKEHUE MHOTOWICHOB HA MHOXHTENU C MIOMOIIBI0 BEIHECCHHSI 32 CKOOKH
00IIero MHOXKHTEIS, TPYNIUPOBKY ClIaraeéMbIX, IPUMEHEHUS (POPMYIT COKPAIIEHHOTO YMHOXKEHUS.



[IpumeHsaTh TpeoOpa3oBaHUss MHOTOUWICHOB IS PEIICHUS PA3TUYHBIX 3a7ad M3 MaTEeMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTEMEHEH C HATYpaJbHBIMH IIOKA3aTENsIMU UL MpeoOpa3oBaHus
BBIPAYKECHHUIA.

YpaBHEHUs U HEPABEHCTBA

Pemiars nMHEHHBIE YpaBHEHHUsS C OJHOW MEPEMEHHOM, NPUMEHsSl NpaBuja Nepexoaa OT
HCXOJHOTO YPaBHEHUS K paBHOCUILHOMY eMy. IIpoBepsTh, SBIISETCS 1M YUCIIO KOPHEM ypaBHEHUS.

[TpumensTh rpaduueckre METOIbI P PEIICHUN JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[ToxOupare mpuMepsl Map YHCeN, SBISIONIMXCS PEIICHUEM JTUHEHHOTO YpaBHEHHS C JABYMS
MIEPEMEHHBIMHU.

Ctpouth B KOOPJAWHATHOW TIOCKOCTH T'paduK TUHEHHOTO ypaBHEHUS C ABYMS NEPEMEHHBIMH,
MOJIb3YACH 'paKOM, IPUBOJUTH IPUMEPHI PEIICHHS YPaBHEHHUS.

PemaTh cucTeMbl ABYX TUHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMU, B TOM YHCIIE TpaQUUECKU.

CocTaBisTh U pemaTh JUHEHHOE YPABHEHUE UJIM CUCTEMY JIMHEWHBIX YPABHEHUU MO YCIOBUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJTYYEHHBIN pe3yibTar.

DyHKIUU

N3006paxkaTh Ha KOOPJAMHATHOW MPSMOW TOYKH, COOTBETCTBYIOUIME 3aJaHHBIM KOOPAWHATaM,
Jy4YH, OTPE3KU, MHTEPBaJbl, 3aMIUCHIBATH YUCIIOBBIE IPOMEXKYTKH Ha alredpanyeckoM s3bIKe.

OtmedaTh B KOOPIWHATHON TJIOCKOCTH TOYKHU IO 33JIaHHBIM KOOPJIWHATaM, CTPOUTH Tpaduku
nuHeWHbIX QyHKIUH. CTponTh rpaduk GyHKINH Y = [X|.

OnwuceiBaTh ¢ MOMOIIBIO (DYHKIMI WU3BECTHBIC 3aBUCUMOCTH MEXY BEIHMUYMHAMM: CKOPOCTH,
BpEMSI, pacCTOSHUE, 1IeHa, KOJIHUYECTBO, CTOMMOCTh, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Torumate Tpadudeckuii crmocod MpeACTaBICHUS W aHaidu3a WHPOPMAIMH, HW3BJICKaTh M
MHTEPIPETUPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeaIbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K koH1y o0ydenus B 8 kiacce 00yqaromuiics MOJIyduT CIeAyIOIINe MpeIMeTHbIE Pe3yIbTaThl:

Yucna u BBIYUCICHUS

HppanuoHaibHble Yncia.

[ToHnMaTh 1 UCTIOIB30BATH MPEJACTABICHUS O PACIIUPEHUN YHCIOBBIX MHOMXKECTB.

CB00OOIHO OmMEepupoBaTh MOHATHSIMH: KBAJAPATHBIA KOPEHb, apu(PMETHUECKUN KBaJpaTHBIN
KOpEHb, HUPPALMOHATIBLHOE YHUCIO, HAXOJUTh, OLIEHUBATh KBAJApPATHbIE KOPHHU, HCHOJB3Yyd IMpHU
HEOOXOIMMOCTH KaJbKYJSTOP, BBIMNOJIHATH MpeoOpa3oBaHUs BHIPAKEHUH, COAEpXKAIIUX KBaJIpaTHbIE
KOPHH, UCIOJIb3Yys CBOMCTBA KOPHEM.

Hcnonb30BaTh HadallbHbIE MPEACTABICHUS O MHOXECTBE JEHWCTBUTENBHBIX YHCENT IS
CpPaBHEHHUS, OKPYIJICHUS U BBIYHCICHUHN, W300pakaTh JCHCTBUTENBHBIC 4YHUCJIAa TOYKAMH Ha
KOOPJMHATHOUN MPSIMOM.

Hcnonp30Bath 3anucu OONBIINX U MAJIbIX YUCEI C MOMOILBIO IECATUYHBIX IpoOel U cTeneHen
yucna 10, 3anuceiBaTh U OKPYTIISATH YACIOBBIE 3HAYEHHUS PEAJIbHBIX BEJIMYHH C UCIIOJIB30BAHNEM Pa3HbIX
CUCTEM U3MEPEHHUM.

AnrebGpanyeckue BbIpaKeHHs

JpoOHO-paninoHaIbHbIe BEIPAKECHUS.

Haxoauts nonmycTumble 3HaUYE€HUS IEPEMEHHBIX B IPOOHO-PAIIMOHATIBHBIX BBIPAKEHUSX.

[IpuMeHsITh OCHOBHOE CBOMCTBO PAlIMOHAIBHON IPOOH.

BreimonHATE TIpuBeneHUE anreOpanvecKkux ApoOedl K oO0IeMy 3HaMEHATeNo, CI0KCHHE,
YMHOXKEHUE, JeJICHHEe are0panyeckux Apooeii.

BBINOTHATE TOXAECTBEHHBIE TPEOOPAa30BaHUsI pAllMOHATIBLHBIX BBIPAKEHUH.

[IpumeHsaTh TpeoOpa3oBaHUs BBIPAKECHUW NIl PEIICHUS PA3IUYHBIX 337ad U3 MaTEMaTHKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTUKH.

Crenenu.

[TpyMeHsTh TOHATHE CTETIEHU C IIeJIbIM IT0Ka3aTeNeM, BBIOIHATH MpeoOpa30oBaHusl BbIpaKEHUI,
COJIEpIKaIMX CTENEHU C LENIBIM IIOKa3aTEIIEM.



UppanmonaibHbie BEIPaKEHHUS.

HaxoauTs nomycTiMble 3HaUEHUSI IEPEMEHHBIX B BRIPAXKEHUSX, COACPKAIINUX apu(pMETHIECKIE
KBaJpaTHbIE KOPHHU.

BrimonHATE TpeoOpa3zoBaHus UPPAITMOHAIBHBIX BRIPAKEHUH, UCIIONIB3Ys CBOMCTBA KOPHEH.

YpaBHEHUs U HEPABEHCTBA

PemaTte kBagpaTHbIE ypaBHEHMUS.

Pemats npoOHO-pariioHaIbHBIE YPaBHEHUSI.

Pemrats mpocTteiiime nppanvoHaibHbIE YPaBHEHUS.

Pewmats nuHENHBIE ypaBHEHUS C IApaMETpaMU, HECIIOKHBIE CUCTEMBI JINHEWHBIX YPABHEHUN C
rapameTpamH.

[IpoBoauTh UCClENOBaHUS YPAaBHEHHH M CHUCTEM YpPaBHEHUW, B TOM YHCIE C MPUMEHEHHEM
rpaduyecKkux TMpeacTaBieHUil (ycTaHaBiIMBaTh, MMEET JIM YypaBHEHUE WM CHCTEMa YpaBHEHH
pELIEHNs, €CIIN UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexoauTh OT CIOBECHOU (HOPMYIUPOBKHU 33/1a4H K €€ anreOpanvdeckoil MOJIEIH ¢ TTIOMOIIbIO
COCTABJICHHS YPABHEHUS WJIM CUCTEMBI YPABHEHHM, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4yl OJIYYEHHBIA pe3ynbTarT.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB Il CPABHEHMS, OLICHKH, peliaTh JUHEHHbIE
HEpaBEHCTBA C OJHOW MEPEMEHHON U WX CUCTEMBbI, AaBaTh rpaUuecKyro HIIIIOCTPALUI0O MHOXKECTBA
pelieHuit HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIUU

[Tonnmarh ¥ MCHONB30BaTh (PYHKIIMOHAIBHBIE TIOHSTHS M SI3BIK (TEPMHHBI, CUMBOJIUYECKUE
0003HAYEHHUsI), OMpeNesITh 3HaueHHE (PYHKIHMU TO 3HAYEHHIO apryMEeHTa, OINpeAeNisiTh CBOWMCTBa
¢bynkuuu no e€ rpaduky.

CrtpouTs rpaduku GyHKIHI, OMKUCHIBATh CBOMCTBA YUCIOBOUM (PYHKITNHU 110 €€ rpaduKy.

Crpoutsb rpauku 31eMeHTApHbIX QYHKINUN BUA:

y=k/x, y=x2, y=x3,y = x|, y = VX, OIIHCHIBATb CBOICTBA YHCIOBOI (YHKIHH IO e& rpaduKy.

K kon1y o0y4yenus B 9 kiacce 00y4aromuics MOIy4UT CISAYIOIINE IPEAMETHbIC pe3yJIbTaThl:

Yucna u BBIYUCIICHUS

CBOOOIHO OMEepUpOBaTh MOHSATHUSMHU: KOPEHb N-U CTEMEHU, CTENeHb C PalMOHATBHBIM
[TOKa3aTeNeM, HAXOAUTh KOPEHb N-i CTENEHHU, CTENEHb C PAallMOHAIIBHBIM [T0KA3aTENEM, HCIOJb3YS IIPU
HEO0OXOIMMOCTH KAJIBbKYJSITOP, TPUMEHATH CBOWCTBA KOPHS N-U CTENEHU, CTEIICHH C PallMOHAIBLHBIM
MTOKa3aTeIEM.

Hcnons3oBaTh NOHITHE MHOKECTBA JEHCTBUTEIBHBIX YHCEII PU PEUICHUH 3a/1a4, TPOBEACHUHI
pacCyXIE€HHUI U JOKa3aTEIbCTB.

CpaBHUBaATh U YNOPSAOYMBATH JCUCTBUTEIBHBIC YMCIA, OKPYIJIATh JIEUCTBUTENIbHBIC YHUCIIA,
BBIITOJIHATH IPUKUIKY PE3yJbTaTa BBIYMCICHHH, OLIEHKY YUCIOBBIX BBIPAKEHUM.

AnrebpanuecKue BHIPAKCHUS

CB0OOIHO OmepupoBaTh MOHATHEM KBAaAPATHOTO TPEXWIEHA, HAXOAUTh KOPHU KBaJApPaTHOTO
TpEXUIICHA.

PacknanpiBaTh KBaJpaTHBIA TPEXUJIEH HA TUHEUHBIE MHOKHUTEH.

YpaBHEHUs U HEPABEHCTBA

Pemarp nuHelHble W KBaJpaTHbIE YpaBHEHHS, YpaBHEHUs, CBOJAIIMECS K HHUM, IPOOHO-
palMOHANbHBIE YPABHEHUS.

PemaTe HecI0KHbBIE KBaIpaTHBIE YPAaBHEHHUS C TAPAMETPOM.

Pemiates nuHeliHbIe HEPABEHCTBA, KBAAPATHBIE HEPABEHCTBA, UCIIOJIB30BAaTh METO]I HHTEPBAJIOB,
n300paxkaTh pelleHrne HEPAaBEHCTB Ha YHCIIOBOM MPSMOI, 3aUChIBAaTh PEIICHHE C TOMOIIBIO0 CUMBOJIOB.

Pemate cucreMbl ABYX JIMHEMHBIX YpPaBHEHUM C JABYMsI MEPEMEHHBIMH U CHUCTEMBI JIBYX
YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHHE HE SIBIISIETCS JIMHEHHBIM.

PemaTe HecmoxKHbBIE CUCTEMBI HEIMHENHBIX YPABHEHUN C apaMeETPOM.

[IpuMeHATh METOIBI PABHOCHIIBHBIX MPEeOOpa3oBaHUM, 3aMEHBI MEPEMEHHOU, TpadHuuecKoro
METOJ1a IIPY PELIEHUH ypaBHEHUH 3-i1 U 4-11 cTeneHei.



Pemate cucTembl JMHEWHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIOYAIOIIUE KBAaIPaTHOE
HEPaBEHCTBO, U300paKaTh pElIeHHE CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM, 3alIMCHIBATh PELICHHE
C TMIOMOIIIbIO CUMBOJIOB.

Pemarb ypaBHEHUS, HEPaBEHCTBA U MX CUCTEMBI, B TOM YHUCIIE C OTPAHUYCHUSIMH, HAIPUMED, B
LEJIBIX YHCTAX.

[IpoBoaUTH MCCIENOBaHUSI YpPAaBHEHUN W CHUCTEM ypaBHEHHI, B TOM YHUCJIE C MPUMEHEHHEM
rpadUuecKuX MpeJCTaBICHUN (yCTaHABIMBaTh, MMEET JIM YPAaBHEHUE WIM CHCTEMa ypaBHEHHH
pEIIeHNs, €CII UMEET, TO CKOJIbKO, U IpoyYee).

Pemate TekcTOBBIC 33/1a4K aNreOpaMyecKuM CIocoOOM € TTOMOIIBIO COCTABICHHS YPAaBHEHHIA,
HEPABEHCTB, UX CHCTEM.

Hcnonp3oBaTh ypaBHEHUS, HEPABEHCTBA M MX CHUCTEMbI JIi COCTABICHHMS MaTeMaTHYECKOU
MOJIETIN PeajbHOM CUTYallMH WU MIPUKIIATHON 3a/1a4, HHTEPIPETUPOBATh MMOTYYEHHbIE PE3YyIbTaThl B
3aJJaHHOM KOHTEKCTE.

YucnoBble MOCIeI0BAaTEIBHOCTH U IPOTPECCUU

CBoOoHO omepupoBaTh MOHATHUAMHU: 3aBUCHUMOCTb, (DYHKIMS, Tpaduk (YHKUIWHU, MpsMast
MPOTIOPIIMOHANTBHOCTD, JIMHEHHAS (YHKIIHS, 0OpaTHas MPOIMOPIIMOHAIIBHOCTh, Mapadoia, Tunepooa,
KYCOYHO-3a/laHHast () yHKITHSL.

UccnenoBate ¢yHkuo mo e rpaduKy, yCTaHABIMBATh CBOMCTBAa (YHKIMH: 007acTh
OIpeJIeJIeHUs, MHOKECTBO 3HAYCHUH, HYIN (PYHKLUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusl U yObIBaHUS, YETHOCTh U HEUYETHOCTh, HAaNOOJIbIIIEEe U HAUMEHbIIIEE 3HAUEeHHU 1, ACUMITTOTHI.

Pacno3naBare KBaapaTuuHyi0 (QYHKIHIO 1O (opMyse, MPUBOAUTH MPUMEPHI KBAaIPAaTUUHBIX
GyHKIMA U3 peaTbHON KU3HU, (PU3UKH, TEOMETPHH.

OnpenensaTh moyiokeHHEe Tpaduka KBaJApaTHUYHOW (YHKIMH B 3aBUCUMOCTH OT €&
K02 (D PUIMEeHTOB.

CrpouTts rpaduk KBaApaTUYHON (PYHKITH, ONTMCHIBATh CBOMCTBA KBaAPATHUYHON (YHKIIUH 110 €&
rpaduky.

Hcnonp3oBaTh CBOWCTBA KBAAPATUYHON (DYHKLIUU [Tl pEILICHHS 3a/1a4.

Ha mpumepe kBaapatnyHoit dyHKIIMK cTpouTh Tpaduk Gyakmuu y =af(kx + b) + ¢ ¢ momorpro
npeoOpazoBanuii rpaduka pynkmun y=f(x).

WnmiocTpupoBaTh € MOMOIIBI0 Tpaduka pealbHYl0 3aBUCUMOCTh MM IIpPOLECC MO UX
XapaKTePUCTHKAM.

ApudmeTrnueckasi U reoOMeTpUUecKas MPorpeccun

CBoOosHO  omepupoBaTh  MOHATUSMHU:  IIOCIEAOBAaTEIbHOCTb,  apu(MeTHdeckas |
reoMeTpuYecKas Iporpeccuu.

3aaBaTh MOCIEI0BATEIEHOCTH PA3HBIMU CITIOCOOAMU: OMHMCATENLHBIM, TAOIUYHBIM, C TTOMOIIBIO
(GbopMyIIbI N-TO YJIeHa, PEKYPPEHTHBIM.

BBIMONHATE BBIYMCICHUS C MCIONB30BaHHEM (OpMyNT n-ro ujaeHa apuPMETHYECKOH u
F€OMETPUYECKOUN MPOTrPECCHid, CYMMBI IMEPBBIX N YJIECHOB.

N3006pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKaMU Ha KOOPAWHATHOH IJIOCKOCTH.

Pemarp 3amaum, cBsi3aHHBIE C YHMCIOBBIMU IMOCIEAOBATEIbHOCTSMHU, B TOM YHCIE 3aJadyd U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHH).

Pacno3naBaTh M NpPUBOAWUTHL NPHUMEPHl KOHEYHBIX M OECKOHEUHBIX IOCIEeI0BATEIbHOCTEH,
OTpaHUYEHHBIX MOCJIeI0BATEIbHOCTEH, MOHOTOHHO BO3PACTAIOIIUX (yObIBaromux)
IOCJIEN0BATEILHOCTEN.

Wmerp mpeacraBieHHE O CXOAMMOCTH TMOCJIEIOBATENBHOCTH, YMETh HAXOAUTh CYMMY
OECKOHEYHO YOBIBAIOIICH T€OMETPUICCKOM TIPOTPECCHH.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KonnuecTBo yacos DNEeKTPOHHBIE
HanmenoBanue pa3nenoB U TeM
New/m | O DAMMEL B KoHTpobHBIE [IpakTuueckue | (MHbPOBLIE)
porp cero paboThI paboThI o0Opa3oBaTenbHbIC PECYPCHI
1 Yucaa ¥ BRIYUCIICHUS. 25 1 Bbubnmuoreka 1IOK
Pammonansubie ynciaa https://m.edsoo.ru/7f415b90
2 Anrebpanyeckue BhIpaXeHUs 27 1 hitps:/ /nBlﬂe(zIZﬁgTreu% 1 1I§It())91(<)
bubnmnoreka OK
3 Y PABHCHHU5! 1 HEPABCHCTBA 20 ! https://m.edsoo.ru/7f4 lgb90
4 Koopaunate! u rpaduxu. 24 1 bubmuoreka I[OK
OyHKIUU https://m.edsoo.ru/7f415b90
bubnmnoreka OK
> Tosropenne n 0bodmenue 6 ! https://m.edsoo.ru/7f4 lgb90
OBLIEE KOJIMYECTBO YACOB IIO 102 5 0

[TPOTPAMME




8 KVIACC

KomnuectBo yacos

No 11/ HaumeHoBaHue pasgenoB M TeM " OnexkTpoHHble (LU(PPOBHIE)
h IIPOTrpaMMBI Bceero OHTPOJILHBIC o0Opa3oBaTeNibHbIE PECYPCHI
paboThHI
1 [ToBTOpeHue u yraybieHue Kypca 7 Kiacca 16 1 hitps:/ /HEPL%ZﬁgTreu% 417afg HOK
) Ywucna u BeruuciacHusA. CTENEHb C IICIIBIM 6 Bbubnuoreka 1HOK
MOKa3aTeeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BBIPKCHHS. 10 bubnuorexa [HOK
Anrebpanueckas 1poob https://m.edsoo.ru/7{417af8
4 YpaBHeHus U HepaBeHCTBA. HepaBeHcTBa 16 1 hitps:/ /IEIZ%Zﬁng;;‘ f417afs HOK
5 Uucna u Beruncienus. KBagpataoie KOpHU 14 hitps:/ /HEPL%ZﬁgTreu% 417afg HOK
6 YpaBHeHus " HEpPABEHCTBA. 4 1 bubnmoreka HOK
WppanronanbHple ypaBHEHHS https://m.edsoo.ru/7f417af8
7 Anrebpanyeckue BBIPKCHHS. 4 1 bubmuorexa [HOK
KBanparueiii TpéxuieH https://m.edsoo.ru/7{417af8
] VpaBHeHust u HepaBeHcTBa. KBanpaTHbie 16 1 bubnmoreka HOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
9 VYpaBHeHnus 1 HepaBeHcTBa. KBapaTuuHbie 10 1 bubnuorexa [HOK
HEpaBEHCTBA https://m.edsoo.ru/7{417af8
10 VpaBHenuss u HepaBeHCTBA. CHUCTEMBI 12 bubnmoreka HOK
ypaBHEHU https://m.edsoo.ru/7f417af8
11 ®yHk1nu. OCHOBHBIE TOHATHUS 6 hitps:/ /nIiI/IeZZﬁgTreulja; 417afg HOK
12 Oynkiuu. Yncnossle GyHKIUN 12 1 hitps:/ /316(122?;3% f417afs HOK
13 [ToBTOpeHHEe 1 0000IIEHNE 10 2 https:/ /HEPL%ZﬁgTreu% 417af8 HOK
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9




9 KUIACC

KonnuecTtBO yacoB DIEKTPOHHBIE
Nen/m | HaumeHoBaHME pa3esioB U TEM IPOTPAMMBI Konrponsusle | (LUdpoBeie)  00pazoBaTenbHbIE
Bcero
paboThI pecypcehl
1 Yucna wu BbluucieHUs. JleWcTBUTENbHBIC 9 bubnuorexa HOK
qucia https://m.edsoo.ru/7f419d08
) VYpaBHEHUS] W HEPABEHCTBA. YPaBHEHHUS C 14 1 bubnuorexa [HOK
OJTHOW TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VpaBHeHuss u  HepaBeHCTBAa.  CHUCTEMBI 14 1 bubnmnoreka HOK
ypaBHEHUHU https://m.edsoo.ru/7f419d08
bubnmoreka IHOK
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka 1HOK
> PyHKIHH 16 ! https://m.edsoo.ru/7f419d08
bubnmoreka IHOK
6 YucnoBbIe IOCIEN0BATEILHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHUe, 000OIICHHE, CUCTEMATHU3AIIHS 18 1 bubnuoreka 1HOK
3SHAHHUIN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 102 6
MNOYPOYHOE IINIAHUPOBAHHUE
7 KIIACC
KonmuectBo yacoB DIEKTPOHHBIE
Ne Tema ypoka Hlara ndposbie
o/ yp Beero KonTposibHbie [IpakTrueckue sygeHus augp
paboThI paboThI o0pa3oBaTenbHbIE PECYPCHI
1 Tlonsatue 1
panroOHAIBLHOTO YHCIIa
Apudmernaeckue
> JIICUCTBUS C 1
panroHaIbHBIMHU
YUCIIaMH




Apudmernueckue
JEUCTBUSA c
palMOHATEHBIMU
YHUCIIaMHU

Apudmernueckue
NEUCTBUA C
panroHaTbHBIMU
YHCITaMHU

Apudmernueckue
JEUCTBUSA c
palMOHATLHBIMU
YHUCIIaMU

Apudmernueckue
NEUCTBUA C
panroHaTbHBIMU
YHCITaMHU

CpaBHeHue,
YIOPSAOOYUBAHUE
palMOHATIBLHBIX YHCE

CpaBHeHue,
YIOpSAAOYUBAHUE
palMOHATILHBIX YHCE

CpaBHeHue,
YIOpSAOOYUBAHUE
paIlMOHAJILHBIX YHCE

10

Crenenn C
HaTypaJIbHBIM
[oKa3arejieM

bubmmoreka IIOK
https://m.edsoo.ru/7f4211de

11

Crenenn C
HaTypaJIbHBIM
[oKa3arejieM

bubmmoreka IIOK
https://m.edsoo.ru/7f421382




CreneHn C

bubmmoreka IIOK

12 | HAaTypaJIbHBIM
I OK%;I; ATeIOM https://m.edsoo.ru/7f42154¢
Crenenn c
13 | HarypambHemM bubmmoreka IIOK
OKA3ATEIEM https://m.edsoo.ru/7f4218be
Crenenn c
14 | HaTypanbHBIM
MoKa3aTeseM
Pewenne OCHOBHBIX
|5 | 3adad Ha npo0u,
MPONLEHTHI W3 PeaTbHON
MPaKTUKU
Pemenue OCHOBHBIX
16 3amay Ha Ipoowu,
IIPOLICHTBI U3 PEAIbHON
PAKTUKU
Pewenne OCHOBHBIX
|7 | 3adad Ha npo0u,
MPOLEHTHI M3 PeaTbHON
MPaKTUKU
Pemenue OCHOBHBIX
18 3amay Ha poow,
IIPOLICHTBI U3 PEAIbHON
PAKTUKU
[Ipy3Haku JeIuMoCTH,
g | PasioKeHus Ha
MHO>KUTEIH
HATypaJbHbIX YHCET
20 [IpusHaku penuMmocTu,

pa3noKeHus Ha




MHOXKHUTEIH
HATypPaJIbHBIX YHCET

21

PeannHbIe 3aBUCUMOCTH.
[Ipsmass u  oOparHas
MPONOPIUOHAIBHOCTH

22

PeannHbIC 3aBUCUMOCTH.
[Ipsmass u oOparHas
MPONOPIUOHAIBHOCTH

23

PeannHbIe 3aBUCUMOCTH.
[Ipsmass u  oOparHas
MPONOPIUOHAIBHOCTH

24

PeannHbIe 3aBUCUMOCTH.
[Ipsmass u oOparHas
MPONOPIUOHAIBHOCTH

25

KonTtponbHas pabora o
Teme "PanmoHannHBIE
gucaa"

26

bykBeHHBIE BBIpAKEHUS

bubnmuoreka 1IOK
https://m.edsoo.ru/7f41feec

27

DopmyIIbl

28

DopmyIIbl

29

IlepemenHsbIe.
JonycTuMble 3HA4YECHUS
MEPEMEHHBIX

30

[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXKEHUM, pACKPBITHE
CKOOOK ¥ TIpUBEICHUE
IMOAOOHBIX ClIaraeMbIX

Bbubnmuoreka 1IOK
https://m.edsoo.ru/7f41fafa

31

[IpeoOpazoBanue
OYKBEHHBIX
BBIPAXKEHUM, PACKPBITHE

bubmmoreka IIOK
https://m.edsoo.ru/7f41fd70




CKOOOK W TIpUBEICHUE
MOJOOHBIX ClIaraeMBbIX

[IpeobpazoBanue

OYKBEHHBIX
32 | BeIpaK€HUH, pacKpbITHE

CKOOOK W TIpUBEICHUE

M0TOOHBIX CIaraeMbIX

[IpeobpazoBanue

OYKBEHHBIX
33 | BeIpaK€HUH, pacKpbITHE

CKOOOK W TIpUBEICHUE

M0TOOHBIX CIaraeMbIX

CaoiicTBa cTeneHu ¢ Bubmiorexa  IJOK
34 | HaTypalbHEIM https://m.edsoo.ru/7f421382

MoKa3aTeeM

CaoiicTBa cTeneHu ¢ Bubmiorexa  1[OK
35 | HATYpalbHEIM https://m.edsoo.ru/7f42154¢

MOKa3aTeeM

CaoiicTBa cTeneHu ¢ Bubmiorexa  IJOK
36 | HaTypalbHEIM https://m.edsoo.ru/7f4218be

MOKa3aTeeM

bubnmuoreka 1IOK
37 | Muorounenet https://m.edsoo.ru/7f42276e
bubmmoreka IIOK

38 | Muorowerel https://m.edsoo.ru/7f422930

CrnoxxeHne, BBEIYHUTAHUC, Bubmuotexa  L[OK
39 | ymnoxenrue https://m.edsoo.ru/7f422af2

MHOTOYJICHOB

CrnoxxeHue, BBEIYHUTAHUC,
40 | ymHoNKeHME bubnmoreka I[OK

MHOI'O4JICHOB

https://m.edsoo.ru/7f422cc8




CrnoxeHne, BRIYUTAHUE,

bubmmoreka I[OK

41| ywoxcenne https://m.edsoo.ru/7f422fca
MHOTOYJICHOB
42 Cﬁ;?;{gg;; BLITHTAHHC, bubmmoreka IIOK
y https://m.edsoo.ru/7f423182
MHOTOYJICHOB
43 ?;?(plt:yjéilmro bubmmoreka IIOK
pail https://m.edsoo.ru/7f42432a
YMHOXKEHUS
44 ?;?(plt:yjéilmro bubmmoreka IIOK
pail https://m.edsoo.ru/7f42464a
YMHOXKEHUS
45 ?;?(plt:yjéilmro bubmmoreka IIOK
pail https://m.edsoo.ru/7f424¢c12
YMHOXKEHUS
46 ?;?(plt:yjéilmro bubmmoreka IIOK
paill https://m.edsoo.ru/7{4241d2
YMHOXKEHUS
47 ?;?(plt:yjéilmro bubmmoreka IIOK
paill https://m.edsoo.ru/7f4251d0
YMHOXKEHUS
48 f&iﬁ%ﬁJeII;ESB Ha bubmorexa  [TOK
https://m.edsoo.ru/7f423312
MHOXHTEIH
49 f&iﬁ%ﬁJeII;ESB Ha bubmorexa  [TOK
https://m.edsoo.ru/7f4237fe
MHOXHTEIH
Paznoxenne bubmmoreka IIOK
50 | MHOTO4JICHOB Ha

MHOXUTECIIN

https://m.edsoo.ru/7f4239de




51

Pasznoxenue
MHOI'O4YJICHOB Ha
MHOKATEIH

52

KoHnTtponbHas pabota 1o
Teme "AnreOpandeckue
BbIpAXKCHUS"

53

VYpaBHeHue,
npaBuIIa
npeoOpa3oBaHus
ypaBHEHUS,
PaBHOCHJIbHOCTD
YpaBHEHUH

54

JIuneliHoe ypaBHEHHE C
OJTHOH MEPEMEHHOM,
peuenune JIMHEMHBIX
ypaBHEHUU

55

JIuHeitHoe ypaBHEHUE C
OJIHOU IIEPEMEHHON,
pelenne JIMHEMHBIX
YpaBHEHUN

bubnmuoreka 1IOK
https://m.edsoo.ru/7f420482

56

JIuneliHoe ypaBHEHHE C
OTHOH MEPEMEHHOM,
peuenune JIMHEMHBIX
ypaBHEHUU

57

Pemenne 3a71a4 C
IIOMOILBIO YPAaBHEHUI

bubmmoreka IIOK
https://m.edsoo.ru/7f42064e

58

Pemenue 3a1a4 c
MTOMONIBIO YPABHEHUI

bubnmuoreka 1IOK
https://m.edsoo.ru/7f420806

59

Pemenue 3a71a4 C
IIOMOILBIO YPAaBHEHUIN

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

60

Pemenue 3a1a4 c
MTOMONIBIO YPABHEHMI

bubnmuoreka 1IOK
https://m.edsoo.ru/7f420e6e




JIuHeitHoe ypaBHEHUE C

bubmmoreka I[OK

61 | aByms mepemeHHbMH M https://m.edsoo.ru/7f427¢32
ero rpaduk
o | s BuGaionss  LOK
ABY p https://m.edsoo.ru/7f427e8a
ero rpaduk
63 J?;II:;ISIII\{/II?IX aBHeHi[d]i‘&y}é bubmorexa  [IOK
yp https://m.edsoo.ru/7f42836¢
JIByMsI IEPEMEHHBIMU
Cucrema JIBYX
64 | TMHENHBIX YpaBHEHMH C
JIByMsI IEPEMEHHBIMU
Cucrema JIBYX
65 | TMHENHBIX YpaBHEHHH ¢
JIBYMsI IEPEMEHHBIMU
Cucrema JIBYX
66 | TMHENHBIX YpaBHEHMH C
JIBYMsI IEPEMEHHBIMU
67 Pemenue CHUCTEM bubmmoreka IIOK
ypaBHEHHH https://m.edsoo.ru/7f4284de
63 Pemienue CHCTEM bubnmuoreka 1IOK
ypaBHEHU https://m.edsoo.ru/7f42865a
69 Pemenue CHUCTEM bubmmoreka IIOK
ypaBHEHHH https://m.edsoo.ru/7f4287d6
70 Pemenue CHUCTEM
ypaBHEHUU
71 Pewenne CUCTEM
YpaBHEHUHU
KonTtponbHas padora mo
72 | Teme "JInnelniHbpie bubmorexa = LIOK

ypaBHeHHUd"

https://m.edsoo.ru/7f421044




Koopaunara touku Ha

bubmmoreka I[OK

73 npsSMOi https://m.edsoo.ru/7f41de76
74 | YucnoBble MPOMEKYTKU bubmorexa T[IOK
P T https://m.edsoo.ru/7f41dff2
75 | YucnoBble TPOMEKYTKH
Paccrosnue MEXKY
76 | nByms TOUYKaAMU
KOOPAWHATHOU MPSIMOi1
Paccrosnaue MEXKIY
77 | nByms TOYKaMU
KOOPAMHATHOU MPSIMOi1
78 CHI/i:;ffhg;};r(;(Jz)i)HaﬂHHaT Ha bubmorexa  LIOK
P https://m.edsoo.ru/7f41e16e
TUTOCKOCTH
79 CHI/i:;ffhg;};r(;(Jz)i)HaﬂHHaT Ha bubmorexa  LIOK
P https://m.edsoo.ru/7f41e42a
TUTOCKOCTH
20 [Ipumepsr  TpaduKoB, bubmuoreka I[OK
3a/laHHBIX (OpMyIaMu https://m.edsoo.ru/7f41e8a8
’1 [Ipumepsr  rpaduxos, bubmuoreka IIOK
3aJIaHHBIX (OPMYIIaMH https://m.edsoo.ru/7f41ed80
22 [Ipumepsr  TpaduKoB,
3aJaHHbBIX (OpMYITaMU
Yrenue rpadukoB Bubmiorexa  1[OK
83 | peanbHbIx . https://m.edsoo.ru/7f41ea24
3aBUCUMOCTEH
Urenue rpadukoB
84 | peanbHBIX
3aBHCUMOCTEN
85 | Monsre hyHkim bubmuoreka IIOK

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




86 | I'paduk hyHKIIMMN
. . bubmmoreka I[OK
87 | Ceoiictsa dymxuuii https://m.edsoo.ru/7f41f078
. . bubmuorexka I[OK
88 | Ceoiictsa dymxuuit https://m.edsoo.ru/7f41flfe
. bubmmoreka IIOK
89| Juneitnas pymnxums https://m.edsoo.ru/7f427282
. bubmuorexka I[OK
90 | Jluneitnas pymiis https://m.edsoo.ru/7f427412
91 [Toctpoenne rpaduka bubmuoreka I[OK
JUHEHHOU QYyHKINN https://m.edsoo.ru/7f426d1e
9 [Toctpoenne  rpaduka
JUHEHHON QYHKIINN
93 | I'padux dpynkium y =[x|
94 I'padux
$yHKIUH Y =[X|
KoHnTponbHas
pabora o TeMe
95 "Koopaunatsl u bubnmuoreka 1IOK
rpadukn. DyHkuu" / https://m.edsoo.ru/7f41f50a
Bcepocculickas
poBepovHasi paboTa
Hrorosas
9 | KOHTpOIbHAs pabora / bubmuoreka IIOK
Bcepoccuiickas https://m.edsoo.ru/7f429c6¢
poBepoyHas pabora
IToBTOpeHune
OCHOBHBIX MOHATHH U
97 | meronos Kypca 7

KJjacca, 00001IeHNE
3HAHUU




[ToBTOpEHME
OCHOBHBIX TMOHSITHH WU
98 | meTomoB Kypca 7
KJ1acca, 00001IeHNE
3HAaHUH

bubnmuoreka 1IOK
https://m.edsoo.ru/7f429132

[ToBTOpEHME
OCHOBHBIX TMOHSITHH WU
99 | meTogoB Kypca 7
KJ1acca, 00001IeHne
3HAaHUH

bubnmuoreka 1IOK
https://m.edsoo.ru/7f42a0e0

[ToBTOpEeHME
OCHOBHBIX IOHSITHH WU
100 | meTomoB Kypca 7
KJ1acca, 00001IeHNEe
3HAaHUH

[ToBTOpEHME
OCHOBHBIX IOHSITHH WU
101 | meTomoB Kypca 7
KJ1acca, 00001IeHHE
3HAaHUH

bubnmuoreka 1IOK
https://m.edsoo.ru/7f42a27a

[ToBTOpEHME
OCHOBHBIX IIOHATUU WU
102 | meTomoB Kypca 7

bubnmuoreka 1IOK
https://m.edsoo.ru/7f42a900

KJ1acca, 00001IeHHE
3HAHHI
OBIIEE KOJIMYECTBO 102 0
YACOB I10 [TIPOTPAMME
8 KJIACC
No KonnuecTBo yacos DNEKTPOHHBIC
- Tema ypoka KoHTpOJIbHEIE udpoBbIe

Bcero

paboThl

o0pazoBaTeNbHBIE PECYPCHI




1 Bxoanas pabota 3a kypc 7 kinacca 1
2 Bxomnas pabora 3a kypc 7 kinacca 1
3 AnreOpandeckue BhIpaKEHUS 1
4 } JluHeiiHble ypaBHEHHMSI W YpPaBHEHUS, CBOISIIHECH K 1
JTUHEHHBIM
5 JIuHelHbIE ypaBHEHHUs C TApaMeTPOM 1
6 JIuHelHbIE ypaBHEHHUs C TapaMeTPOM 1
7 CreneHb ¢ HaTypaJIbHbIM [TOKA3aTEIEM 1
8 CreneHb ¢ HaTypaJIbHbIM [TOKA3aTEIEM 1
9 CreleHs ¢ IeNLIM ITOKa3aTeIeM 1 Bubmuorexa ~ LIOK
https://m.edsoo.ru/7t4354a4
CranpmaptHass 3amuch uucia. Pasmepbl  00OBEKTOB
1o | OXPy:aiolero  Mupa (oT DrIEeMEHTapHBIX  YacTHIl 1O 1 bubmmoreka  1IOK
KOCMHUYECKHX OOBEKTOB), JUIMTEIBHOCTH MPOIIECCOB B https://m.edsoo.ru/7f436098
OKPY’KaIOIIEeM MHUPE
11 CBOICTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM 1 Bubmiorexa  ITOK
https://m.edsoo.ru/7f435648
12 CBOMCTBa CTEIIEHU C IEIbIM ITOKa3aTelIeM 1 bubmmorexa ~ TOK
https://m.edsoo.ru/7f435ed6
13 JleficTBUS CO CTENEHAMU 1 bubmmorexa  TIOK
https://m.edsoo.ru/7f43599a
. bubnuoreka OK
14 JleficTaust CO CTeneHsMu ! https://m.edsoo.ru/7f43§l99a
15 MHorounensl. ®OpMysbl COKPAIIEHHOIO YMHOXCHUS. 1
Pa3noxeHne Ha MHOXUTENN
16 AdreOpaitiecias Apodh ! https://rii%ggfu%f43(%(§lz<
17 OcHOBHOE CBOMCTBO alredpandeckon Apoou 1 bubmmorera = HOK

https://m.edsoo.ru/7t4308e6




Cokpamenue  gpoOeii.  JlomycTuMble — 3HAYCHHS

bubmmoreka  IIOK

18 NEPEMEHHBIX, BXOASAIINX B alreOpandecKkrue BhIPasKeHUs https://m.edsoo.ru/7f430144
19 CnoxxeHue, BbIYUTAHUE, YMHOXEHHUE U JCIICHHE bubmmoreka  IIOK
anreOpanvecKkux Apooeit https://m.edsoo.ru/7f4318c2
20 [IpeobpazoBanme BBIPKCHHM, coJiep KaIImx bubmuoreka  I[OK
anredpandeckue Ipoodu https://m.edsoo.ru/7f43259c¢
1 [TpeoOpaszoBanue BBIPAXECHU, COJIepIKaIINX bubmuoreka  IIOK
anreOpanveckue 1poou https://m.edsoo.ru/7f432736
2 } JlpoOHO-palioHaNbHble YpaBHEHHs, CBOJSIIMECS K
JTUHEHHBIM
23 § JIlpoOHO-palMOHaIbHbIE YpaBHEHUS, CBOASAIINECS K
JMHEHHBIM
24 JpoGHO-paloHaIbHbIe YPaBHEHUS C TApaMETPOM ) bubmmorexa  TIOK
https://m.edsoo.ru/7f432736
25 JIpoOHO-palimoHaNbHbIe ypaBHEHHS C TTApaMEeTPOM . bubmorexa  TIOK
https://m.edsoo.ru/7f432736
26 CucteMbl TMHEUHBIX YPABHCHUH
27 CucteMbl TMHEUHBIX YPABHCHUH
78 } 3amaun Ha cocUTaBneHHe JIMHEMHBIX YPABHEHHUI U CUCTEM
JTUHEHHBIX YpaBHCHUIA
29 } 3ana4yu Ha COCTaBICHHE JIMHEWHBIX YPAaBHEHUHN U CUCTEM
JMHENHBIX YpaBHEHUI
30 3aga4yu ¢ TPOIICHTAMK
31 3ajaun Ha JBMIKEHUE U COBMECTHYIO PaboTy
3 [IpoBepounass pabora mo Temam "[loBTOpenue",
"CreneHp ¢ 1eabIM nokaszareneM', ""Anredpandeckue apoou”
33 UYuncnoBble HEPAaBEHCTBA U UX CBOMCTBA
34 HucnoBble HEPABEHCTBA U UX CBOMCTBA, 10KA3aTEIILCTBO

HEPABEHCTB




Cnoxenue u YMHOXCHHUE YHCIIOBBIX HCPAaBCHCTB.

35
OneHMBaHUE 3HAYEHUS BbIPAKEHUS
[ToHsiTHE O perIeHn HEPABEHCTBA C OHOM ITEPEMEHHOM. bubmmoreka  1IOK
36 o
MHOXECTBO pellieHui HepaBEHCTBA https://m.edsoo.ru/7t42c692
HepaBenctBo ¢ opHoii nepemeHHoil. Ctporume u
37 | Hect omep HEPABEHCTBA ’ PaBHoanbHHe HE EII)BGHCTBa bubmmorexa TIOK
P P ‘ p ’ https://m.edsoo.ru/7f42c840
HepaBeHncrtBo-cnencraue
38 JluHeiiHble HEepaBEeHCTBAa C OJHOM MEPEMEHHOM M HUX
pelieHne
39 CucreMpl U COBOKYIHOCTH JIMHEMHBIX HEPABEHCTB C bubmuoreka  IIOK
OJTHOU TIEPEMEHHON U MX PEIICHUE https://m.edsoo.ru/7t42cd2c
40 CucteMbl M COBOKYITHOCTH JIMHEHMHBIX HEPABEHCTB C bubmuoreka  I[OK
OJTHOW TIEPEMEHHOM U MX pelIeHUe https://m.edsoo.ru/7f42cb88
41 Pemtenne TEKCTOBBIX 3aJa4 C MOMONIBIO JIMHEHHBIX
HEPABEHCTB C OJJHOM MEPEMEHHOMN
47 N3o0pakeHue pernieHus: JNHEMHOTO0 HEPaBEHCTBA U HMX bubmuoreka  I[OK
CHCTEM M COBOKYIMHOCTEH Ha YMCIOBOW NPSIMOM https://m.edsoo.ru/7f42c9e4
JInHeliHbIE HEPABEHCTBA U UX CUCTEMBI U COBOKYITHOCTH bubmuoreka  IIOK
43
C mapaMeTpaMu https://m.edsoo.ru/7t42c9e4
44 Moayns  yucna.  YpaBHEHUS W HEpPABEHCTBA,
coJIeprKallfe MOAYIb.
45 Mopayne  uyuciia.  YpaBHEHHs U HEPABEHCTBA,
coJIeprKalife MOAYb.
46 Moayns  yucna.  YpaBHEHUST M HEpPABEHCTBA,
CoJIeprKalIfe MOAYIb.
47 Mopayne  uyuciia.  YpaBHEHHs U HEPABEHCTBA,
coJIeprKalife MOAYb.
48 Kontponbnas padota no teme "Hepaencraa"
. . . bubmmoreka  IIOK
49 Apudmernueckuii KBapaTHBIN KOPEHb M €T0 CBOMCTBA

https://m.edsoo.ru/7{42d452




bubmmoreka  IIOK

50 Apudmernueckuii KBapaTHBIN KOPEHb B €T0 CBOMCTBA hitps://m.cdsoo.ru/16109afa
51 IlonsiTne wuppanuoHanbHOro uucina. JleucrBus ¢ bubmuoreka  IIOK
HUPPAMOHATILHBIMU YHCJIAMH https://m.edsoo.ru/cdOcd78c
52 CBoiicTBa IEUCTBHI C UPPALIMOHATBLHBIMU YK CIIAMH bubmorexa  LIOK
https://m.edsoo.ru/ca58bc78
53 CaoiicTBa 1eCTBUH C UppAlMOHATBHBIMH YHCIAMU Bubmiorexa  LIOK
https://m.edsoo.ru/acb64581
54 CaoiicTBa IEUCTBHI C UPPALIMOHATBLHBIMU YK CIIAMH bubmuorexa  LIOK
https://m.edsoo.ru/bc7{36a8
55 CpaBHeHuE UppalOHAIbHBIX YUCEI bubmorexa  TIOK
https://m.edsoo.ru/7b26d3b0
56 CpaBHeHME UPPALTMOHATBHBIX YHCEI bubmorexa ~ LHOK
https://m.edsoo.ru/c5bd43e0
57 MHO)eCcTBO NelCTBUTENBHBIX uncell. [IpeacraBnenus o bubmnoreka  IIOK
pacIIMPEHUSIX YUCIOBBIX MHOXKECTB https://m.edsoo.ru/51f76b1d
58 JlonycTUMbIE 3HAYEHUSI MEPEMEHHBIX B BBIPAKECHUSX, bubmuoreka  [[OK
coJlepKalnx aprupMeTHIECKUEe KBaIpaTHbIE KOPHU https://m.edsoo.ru/de922590
JlonmycTUMBIE 3HAYEHHs] NEPEMEHHBIX B BBIPAXKECHUSX, bubmuoreka  IIOK
>9 coJiepKamux apudMeTHIeCKIe KBaIpaTHbIC KOPHH https://m.edsoo.ru/c1f762ee
60 ToxxnecTBeHHBIC npeoOpa3oBaHUs BBIpOKCHUH, bubmuoreka  [[OK
coJleprKalnx apupMeTHIECKHUe KBaIpaTHbIE KOPHU https://m.edsoo.ru/cdd27cb8
61 ToxnecTBeHHbIE npeoOpa3oBaHus BBIPAKEHUH, bubmuoreka  IIOK
coJiepKamux apudMeTHIeCKIe KBaIpaTHbIE KOPHU https://m.edsoo.ru/57be760d
62 [Ipocrelimme nppanmoHaIbHbIE YPaBHEHUS
63 [Ipocrelimme nppanmoHaIbHbIE YPAaBHEHUS
64 [Ipocrelime nppanmoHaIbHbIE YPAaBHEHUS
65 [Ipocretimue HppalvoOHaIbHbIC ypaBHEHUS c
napaMeTpamu
66 KonTponpHas padora mo temam "KBagpaTHbII KOpEHb. bubnmmoreka  1IOK

YpaBHEHUS M1 HEPABEHCTBA, COAECPKAIINE KOPEHD"

https://m.edsoo.ru/7t42¢262




67

KBanpaTHbiii TpExuiieH

68 KBanpaTHblii TpExuiieH

69 Paznoxxenne KBaipaTHOrO TPEXUIECHA HA MHOKHUTEIHN bubmmorexa TIOK
https://m.edsoo.ru/7{42fd38

70 PasnoxeHne kBagpaTHOro TpEXUaeHa Ha MHOKUTEIN bubmorexa  TIOK
https://m.edsoo.ru/7t42fd38

71 KBanpatHoe ypaBHeHue. PemieHue  KBaapaTHOTO bubmuoreka  I[OK

YpaBHCHUS C MTOMOIIbBIO PA3JIOKCHHUA Ha MHOKHUTCIIN

https://m.edsoo.ru/7f42eela

72

dopmysa KOpHEH KBagpaTHOTo ypaBHeHus. KonnuecTtBo
JICUCTBUTEIbHBIX KOPHEW KBAIPATHOTO YPAaBHEHUSI

bubmmoreka  IIOK
https://m.edsoo.ru/02455db5

73

dopmyiia KOpHEH KBaJpaTHOTO ypaBHeHHUs . KonnuecTBo
JCHCTBUTEIIbHBIX KOPHEH KBAJPATHOIO YPABHEHUS

bubmmoreka  IIOK
https://m.edsoo.ru/7d6cdfb2

bubmnoreka  IIOK

4 Teopema Buera https://m.edsoo.ru/4c7c44b5

bubmmoreka  IIOK
73 Teopema Buera https://m.edsoo.ru/7f430076
76 Pemenne ypaBHEHH, CBOIAIIUXCA K JIMHEHHBIM U bubmuoreka  IIOK

KBaJApaTHbBIM

https://m.edsoo.ru/7t43c542

Pemienue ypaBHEHUI, CBOASIIMXCA K JMHEHHBIM H

bubmmoreka  IIOK

77 KBaJIPaTHBIM https://m.edsoo.ru/7f43¢c3d0
78 KBanpaTHO€ ypaBHEHUE C MapaMeETPOM buobmmorexa  TIOK
https://m.edsoo.ru/8a55ecf0

79 Pemenue kBagpaTHBIX ypaBHEHUN C mapameTpaMu ) bubmorexa  TOK
https://m.edsoo.ru/105b6317

80 Pemenue kBaapaTHBIX ypaBHEHUI ¢ TapamMeTpamMu bubmorexa  TIOK
https://m.edsoo.ru/47da856a

’1 Pemienue xBagpaTHBIX ypaBHEHHH, COAEpMKAIIUX 3HAK bubmuoreka  [[OK
MOTYJIS https://m.edsoo.ru/3f000b93

32 PemreHne kBanpaTHBIX ypaBHEHMH, COAEpXKAIIMX 3HAK bubmuoreka  IIOK

MOIYJIS

https://m.edsoo.ru/51525b4b




VYpaBHeHHE KakK MareMaTuyecKass MOJENb peaibHOM

bubmmoreka  IIOK

83 CUTYaIluu ! https://m.edsoo.ru/20a5fe85
34 PelfleHHe TEKCTOBBIX 3a/a4 C I[OMOILBI KBaJPaTHBIX 1 bubmuoreka  IIOK
ypaBHEHU https://m.edsoo.ru/9t3d34e0
35 PeIerHI/Ie TEKCTOBBIX 3a/lad C TMOMOIIBIO KBAJIPATHBIX 1 bubmmoreka  IIOK
ypaBHEHHH https://m.edsoo.ru/9f3d34e0
36 KOH"TpO.HI:HaH pabora mo Tteme "KBagpaTHble 1 bubmuoreka  IIOK
ypaBHEHUS https://m.edsoo.ru/7t430112
87 [ToHsiTHE O KBaAPATUYHOM HEPABEHCTBE 1
88 [ToHsiTHE O KBaAPATUYHOM HEPABEHCTBE 1
29 Pemrenne  KBagpaTWYHBIX  HEPABEHCTB  METOJIOM 1
pa3oKEeHUsI Ha MHOXKHUTEIN
90 Pemenne  KBaJpaTUUHBIX  HEPABEHCTB  METOJIOM 1
pa3JIOKEHUsI HA MHOXKHUTEIIN
91 Penienue HepaBeHCTB METOIOM HHTEPBAJIOB 1
92 Penienue HepaBeHCTB METOIOM HHTEPBAJIOB 1
93 Penienue HepaBeHCTB METOIOM MHTEPBAJIOB 1
94 Penienue HepaBeHCTB METOIOM MHTEPBAJIOB 1
95 O60(§meHHLH71 METOJ  MHTEPBAJIOB:  BKIIIOUYCHHE 1
MHOJKUTENEH ¢ MOJTyJIEM U KOPHEM
96 060§meHHHﬁ METOJl  UHTEPBAJIOB:  BKJIIOYECHHE 1
MHOXHUTEJEH C MOAYJIEM U KOPHEM
97 JluneitHoe ypaBHEHHE C JBYMSI MEPEMEHHBIMHU, €r0 1
rpaduK, MpUMEPHI pEIICHHs YPAaBHEHUI B IIEJIBIX YUCIIAX
08 JIuHeliHOE ypaBHEHHME C [BYMs IIEPEMEHHBIMHU, €r0 1
rpaduk, IpuMephI pelieHNs] ypaBHEHHUH B LIEJIbIX YUCIAX
99 Pemienue cucteM NByX JUHEHHBIX YPaBHEHUM C JBYMsI 1
NepEeMEHHBIMU
100 Pemenne cucreMm AByX JUHEHHBIX YPaBHEHHUU C JABYMs 1

NEPEMCHHBIMU




Pemienue cucteM NByX JUHEHHBIX YpPaBHEHUM C JBYMsI

101 NIEPEMEHHBIMH C TTAPAMETPOM
102 IIpuMepsl pemieHus: CUCTEM HEJIIMHEWHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMU
103 [Ipumepsl pelieHus: CUCTEM HEJIMHEHHBIX YPaBHEHUM C
JIBYMsI IEPEMEHHBIMU
104 | epencemn n croten mmcinx ypanesi ¢ Ty bubmiorera | LIOK
HepEMCHHbIMH https://m.edsoo.ru/7f43d6d6
105 | epevcemmn n croten mmcinex ypanesi ¢ Ty bubmiorera | LIOK
HepEMEHHbIMH https://m.edsoo.ru/7f43d6d6
106 PeIEJeHHe TEKCTOBBIX 3a/lad C TOMOUIbI0 CHCTEM
ypaBHEHUI
107 PeIerHI/Ie TEKCTOBBIX 33/71ad C TIIOMOILIBIO CHUCTEM
ypaBHEHHIA
108 PeIEJeHHe TEKCTOBBIX 3a/lad C TOMOUIbI0 CHCTEM
ypaBHEHHUI
bubnuoreka OK
109 Tomsrne dyrKimn https://m.edsoo.ru/7f43?%£12
110 OOnacTe ompeneieHWss W MHOXKECTBO 3HAUYCHUH bubmmoreka  1IOK
byHKIUHA https://m.edsoo.ru/7f433d84
111 Crnioco6bl 3amannsi GyHKITAN
112 I'paduk dyakmmm
113 Urenue cBoiictB ¢yHkuuu mo e€ rpaduxy. [Tpumepst
rpaduKoB QYHKIUH, OTPaKAIOUINX PEATbHbIC TPOIECCHI
114 @OyHKIUM, ONHUCHIBAIOUINE NPAMYI0 U  OOpaTHYIO bubmuoreka  IIOK
MTPOTIOPITMOHABHBIC 3aBUCUMOCTH, X TpapuKu https://m.edsoo.ru/7t434bbc
115 I'paduk muHelHON QyHKIIUN
116 AHanu3 rpadvka JMHEHHON QYHKIINN




bubmmoreka  IIOK

— 2
17 I'pagmxc dynrumm y = x https://m.edsoo.ru/7f434572
bubmnoreka  IIOK
— v2
13 Ipagmc dyniumm y = x https://m.edsoo.ru/7f434572
119 Jluneiinpie mpeoOpa3oBanus rpadukoB QyHKITUH
120 Jlunetinpie mpeoOpa3oBanus rpadukoB PyHKITUH
121 [TapaGona kak rpaduk KBaApaTUIHOW PYHKITUN bubmmorexa  TIOK
P P P YHEI https://m.edsoo.ru/7f434572
. bubmuoreka  I[OK
122 Amnanu3 rpaduka KBapaTHUHONW QyHKIUN https://m.edsoo.ru/7f434572
123 Oyuknuu y =x%, y = x3, y = VX, y = [x|; rpadudeckoe bubmuoreka  I[OK

pelLIEHNE YPAaBHEHHUI U CUCTEM YPAaBHEHUU

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

124

Oyukmun y =x%, y = x3, y = Vx, y = [x|; rpaduueckoe
pellleHNe YPaBHEHU M CUCTEM YpaBHEHUI

bubmnoreka  IIOK
https://m.edsoo.ru/7f434d38

bubmmoreka  IIOK

125 T'unepbona https://m.edsoo.ru/7f4343e2
126 ITpoBepounas pabota o teme "OyHKIUN"
127 IloBTOpEHNE OCHOBHBIX IIOHATUN U METOIOB KypCOB 7 U

8 KJ1accoB, 000011IeHNEe 3HAHUI

128

[ToBTOpEHNE OCHOBHBIX MMOHATHI U METOJIOB KYpCOB 7 U
8 Ki1accoB, 000011IeHHE 3HAHUH

bubmmoreka  IIOK
https://m.edsoo.ru/7f43736¢

129

IloBTOpEHNE OCHOBHBIX IIOHATUN U METOIOB KypCOB 7 U
8 KJ1accoB, 000011IeHNEe 3HAHUI

bubmnoreka  IIOK
https://m.edsoo.ru/7f437510

130

[ToBTOpEHNE OCHOBHBIX MMOHATHI U METOJIOB KYpCOB 7 U
8 Ki1accoB, 000011IeHHE 3HAHUI

bubmmoreka  IIOK
https://m.edsoo.ru/7{4376b4

131

IloBTOpEHNE OCHOBHBIX IIOHATUI U METONOB KypCOB 7 U
8 Ki1accoB, 000011IeHNEe 3HAHUI

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

132

[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 U
8 Ki1accoB, 000011IeHHE 3HAHUI

bubmmoreka  IIOK
https://m.edsoo.ru/7f437858

133

IloBTOpEHME OCHOBHBIX IIOHATUN U METONOB KypCOB 7 U
8 Ki1accoB, 000011IeHNEe 3HAHUI

bubmnoreka  IIOK
https://m.edsoo.ru/7f437858




134 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCOB 7 U 1 bubmuoreka  [[OK
8 kiaccoB, 00001IeHNE 3HAHUT https://m.edsoo.ru/7f437858
bubmnoreka  IIOK
135 HToroBast KOHTpOJIbHAs paboTa 1 1 https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX OHATHI U METO/IOB KypCOB 7 U
136 | 8 kmaccos, 061())61H6HI/IG 3HAHWH / Bcepoccnﬁcxaﬁ HpO}l;If)DpO‘-IHaSI 1 1 bubmmorexa  TIOK
pabota https://m.edsoo.ru/7f4371aa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6
9 KJIACC
Ne KomnuuectBo yacos DIEKTPOHHEIE
wn B Tema ypoka Beero KOHTpONbHEIE udpoBbie
paboThI o0pa3oBaTenbHbIC PECYPCHI
1 PannonaneHple  4ucna, UppalUOHATIbHBIE  YHCIA, 1
KOHEYHBIE M OECKOHEUHBIC NECATHYHBIE TPOOH
2 MHOK€eCTBO JEHUCTBUTENBHBIX YHCEI; JIEHUCTBUTEIIbHBIE 1
Yyucia Kak 0ECKOHEUHBIC IECSITHYHBIC APOOH
B3aumMHO  OJHO3HauHOE  COOTBETCTBHE  MEXIY
3 MHOECTBOM JEHUCTBUTEIBHBIX YHMCEI MU MHOXXECTBOM TOYEK 1
KOOPJAMHATHOU IIPSIMOI
4 } CpaBHevHHe JNCUCTBUTENBHBIX YHUCEI, apuPMETHICCKHE 1
JENCTBUS C IEHCTBUTENIbHBIMH YHCIAMU
5 [Ipubnumx€HHOe  3HAYEHWE  BEIMYUHBI, TOYHOCTh 1
npuOJIMKEHUS
6 OxpyrieHue yucen 1
7 OxkpyrieHue ymucen 1
8 IIpukuaKa 1 OLICHKA Pe3yJIbTaTOB BHIYMCICHUI 1
9 IIpuknaka 1 OLICHKA Pe3yJIbTaTOB BHIYMCICHUI 1
10 JIuneiinoe YpaBHECHHUE. Pemenue yYpaBHEHUH, 1 bubnmotex HOK

CBOISAIINXCS K JIMHEHHBIM

https://m.edsoo.ru/7f43bt66




JIuneitnoe YpaBHEHHE. Pemenue yYpaBHEHUH,

11 | cBomstmmxcs K  JUHEHHBIM. JIluHeWHbIEe ypaBHEHHS C
napaMeTpamu
12 KBanpatHoe  ypaBHeHue. PemieHue — ypaBHEHUI, bubmuoreka  1IOK
CBOJISIIIMXCSI K KBAJIPATHBIM https://m.edsoo.ru/7f43¢c542
13 CBOMmi’;iﬂﬂpaiHOEBaH;’E:II:;;ITHeI-(Ba;;e;l;;ge ypzszzgflznﬂé bubmiorexa  1JOK
HapaveTpamu https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUs bubmorexa = HOK
https://m.edsoo.ru/7f43¢c3d0
15 bukBagpaTHbie ypaBHEHUS ) bubmorexa  HOK
https://m.edsoo.ru/7f43¢3d0
16 I'EpHMepbl pelIcHUsl YPaBHEHUM TPETbEH U 4EeTBEPTOU
CTeNeHeH pa3joKEeHNEM Ha MHOXKHUTEIIN
17 vaI/IMepBI pelIeHNs] YpaBHEHUM TPEThe W YEeTBEPTOM
CTETICHEH Pa3I0KEHUEM Ha MHOXKHUTEITN
18 Pemenue npoOHO-paliMOHaNBHBIX YPaBHEHHHA bubmorexa  HOK
https://m.edsoo.ru/7f43c9b6
19 Pemenne  apoOHO-palliOHAIBHBIX ~ yYpaBHEHHH  C bubmuoreka  I[IOK
napaMeTpamu https://m.edsoo.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3371a4 aNredpandecKuM METOJIOM
21 Pemenne TeKCTOBBIX 33724 anredpanyecKuM METOJIOM
22 Pemmenne TeKCTOBBIX 3a7ja4 aNredpanyecKuM METOJIOM
23 KOHT%‘)OJIBHEUI pabota mo Teme "YpaBHEHHS C OJHOU
NepPEMEHHOI
24 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 TpaduK ) bubmorexa  HOK
https://m.edsoo.ru/7f43d0b4
25 YpaBHEHHE ¢ ABYMS IEPEMEHHBIMU U €T0 rpadux bubmmorexa  LOK
https://m.edsoo.ru/7f43d0b4
2% CucrtemMa [ByX JIMHEHHBIX YpaBHEHHH C JIByMS

IIEPEMEHHBIMU U €€ pelIeHue




CucrtemMa [ByX JIMHEHHBIX YpaBHEHHH C JIBYyMS

27 IIEPEMEHHBIMU U €€ pelIeHue !
28 Cucrema nBYyX .HI/IHGI\/'IHBI.?( YpaBHEHUH C JAByMs 1
MEPEMEHHBIMH U C TApaMETPOM U e€ pelieHne
29 Cucrema aAByX J'II/IHeI‘/'IHBIf( YpaBHEHUH C JIBYMS 1
IEPEMEHHBIMU U C TAPaMETPOM U €€ pelIeHUe
30 Pemenne cucrem AByX ypaBHEHUMH, OJHO M3 KOTOPBIX 1 bubmmoreka  1IOK
JUHEHHOE, a IPyroe — BTOPOW CTEIICHU https://m.edsoo.ru/7f43d23a
31 Pemienue cucrteM NIByX ypaBHEHUMW, OJTHO U3 KOTOPBIX 1 bubmuoreka  1IOK
JUHEWHOE, a IPYyroe — BTOPOH CTENEHH https://m.edsoo.ru/7f43d55a
32 } Pemenne cucrem ABYX YPaBHEHUH, OAHO HU3 KOTOPBIX 1
JUHENHOoe, a Pyroe — BTOPOM CTENEHU
33 } Pemenue cucrem ABYX ypaBHEHUH, OJHO U3 KOTOPBIX 1
JUHENHOE, a IPYroe — BTOPOU CTENEHU
34 I'paduueckas mHTEpHpeTanus CHUCTEMBl ypaBHEHHH C 1
JIBYMsI IEPEMEHHBIMU
35 Pemenne TeKCTOBBIX 3a71a4 alreOpandecKuM CriocoOoM 1
36 Pemenne TeKCTOBBIX 3a71a4 alreOpandecKuM CriocoOoM 1
37 Kontponbnas padota no teme "Crucrembl ypaBHEHUN'" 1
38 UucnoBble HEPABEHCTBA M MX CBOMCTBA 1
39 UucnoBble HEPABEHCTBA M MX CBOMCTBA 1 bubmorexa  LOK
https://m.edsoo.ru/7f43ad5a
40 JIuHeliHbIE HEpaBEHCTBA C OJHOM IIEPEMEHHOM M HUX 1 bubmmoreka  LIOK
perieHue https://m.edsoo.ru/7f43af08
41 JIuHeliHbIe HEepaBEHCTBA C OJHOW NMEPEMEHHOM U HUX 1 bubmuoreka  1IOK
penieHue https://m.edsoo.ru/7{43af08
42 JIuHeliHbIE HEpaBEHCTBA C OJHOM IIEPEMEHHOM M HUX 1 bubmmoreka  LIOK
perieHue https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEUHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU 1

U UX pelieHue




CucreMbl JMHEWHBIX HEPABEHCTB C IapaMeTpamMu C

44 . .

OJTHOW TIEPEMEHHOM U MX pelIeHue

45 CucreMbl JHHEWHBIX HEPAaBEHCTB C IapamMeTpamMu C
OJHOI MEPEMEHHOM U X PEIICHHE

46 KBagparHble HEpaBEHCTBA U UX PELICHUE bubmorexa = TIOK

P P P https://m.edsoo.ru/7f43b098

47 KBagparHble HepaBEeHCTBA U UX PEILICHUE bubmorexa  TIOK

P p P https://m.edsoo.ru/7f43b21e
48 KBagparHble HEpaBEHCTBA U UX PELICHUE bubmorexa = TIOK
P P P https://m.edsoo.ru/7f43b5a2

49 KBazpaTHble HEpAaBEHCTBA U MX PELIEHUE

50 KBampatHple HepaBeHCTBA C IMapaMeTpaMd H UX
pelieHue

I'paduueckass mHTEpHIpeTanyss HEPABEHCTB M CHUCTEM bubmuoreka  1IOK

51
HEPABEHCTB C JIBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098

57 I'padmueckass WHTEpHpeTanusi HEPABEHCTB U CHUCTEM
HEPABEHCTB C AIBYMs IEPEMEHHBIMU

53 Kontponbnas padota no teme "Hepaencraa"

Oynknusa. CpoiictBa  (QyHKIuA: HyIW GYHKINH,

54 | MPOMEXKYTKH  3HAKOMOCTOSHCTBA GyHKIMH, TIPOMEXKYTKH bubmmoreka  LIOK
BO3pacTaHuss W YObIBaHWS (YHKIHMH, YETHBIE W HEUYETHBIC https://m.edsoo.ru/d90f2e4e
¢yHKIMK, HanOOIbIIIee U HAMMEHbIIIee 3HaUeHHs (PYHKITNH

@Oynkusa. CpoiictBa  (yHKUMIA: HymH  (yHKIHH,

55 | IPOMEXKYTKH  3HAKOMOCTOAHCTBA GyHKIMH, TPOMEKYTKH bubmuoreka  1IOK
BO3pacTaHusd W YyObIBaHMA (GYHKUMH, YETHBIE W HEUYETHBIC https://m.edsoo.ru/b3732¢65
byHKIMK, HANOOJIBIIIEEe Y HAUMEHbIIIEE 3HAYCHUS () YHKITUH

56 Ksagparnunas gynkius, e€ rpaduk u cBoiicTBa bubmorexa  HOK

P YHICHHA, €e TP https://m.edsoo.ru/7f4399b4

57 [Tapaboma, KoOpaWUHATHI BEPIIMHBI MMapaloibl, OCh bubmuoreka  LIOK

CUMMETPHUH TTapabOoJIbI

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




[Tapabona, KOOpIWHATHI BEPIIMHBI MMapadOJbI, OCh

bubmmoreka  I[OK

38 CUMMETPHUHU NapaboIIbl https://m.edsoo.ru/7f43a03a
59 [Tonoxenune rpaduka KBaApaTHUHOW (QYHKUUU B bubmmoreka  LIOK
3aBUCUMOCTH OT €€ KOd(hPHuImeHToB https://m.edsoo.ru/2a984bdc
60 [Tonoxxenne rtpaduka KBaApaTUUYHONW GYHKIUH B bubmuoreka  1IOK
3aBHCUMOCTH OT €€ K03 pu1neHToB https://m.edsoo.ru/101baa55
61 Hcnonp3oBaHne CBOMCTB KBaJpaTUYHON (PYHKIUHM IS bubmmoreka  LIOK
penieHus 3aaa4 https://m.edsoo.ru/15¢522bb
62 Hcnonp30Banre CBOMCTB KBaAPAaTHYHOW (PYHKIIUW JISI bubmmoreka  I[OK
pelieHus 3a1a4 https://m.edsoo.ru/4ce8cf0d
63 I'padpuxu dpynxumii: y = kx, y = kx + b, y=k/x, y=x3,
Y=VX, y=[X|
64 I'paduxu pynxkumit: y = kx, y = kx + b, y=k/x, y=x3,
y=VX, y=[X|
65 I'padpuxu dpynxumii: y = kx, y = kx + b, y=k/x, y=x3,
Y=VX, y=Ix|
66 I'paduxu bynxkumit: y = kx, y = kx + b, y=k/x, y=x3,
Y=VX, y=[X|
67 I'padpuxu pynxmmii: y = kx, y = kx + b, y=k/x, y=x3,
Y=VX, y=[X|
63 I'paduxu pynxumit: y = kx, y = kx + b, y=k/x, y=x3,
Y=VX, y=[X|
69 Konrponsnas padora no reme "®@ynkuun" https:/ /316(1222.T$571 f43§)c§§
70 [ToHsiTHE YMCIOBOM MOCIEI0BATEIBHOCTH hitps:/ /nliljlgggieulje; f43g6(c)g
71 3anganue MOCJIEA0BATEIBHOCTH PEKYPPEHTHOU bubnmoreka I[OK
dbopmysoit u popmyIoi n-ro uiaeHa https://m.edsoo.ru/7f43ebda
72 Apudmerndeckass 1 TeOMETPUIECKas TPOTPECCUU bubmorexa = TIOK

https://m.edsoo.ru/7f43ed7e




bubmmoreka  I[OK

73 Apudmernueckas U reOMETpUIECKas MPOrpeccuu
pu P porp https://m.edsoo.ru/7f43f3b4
74 dopmynsl  n-ro  wieHa  apuPMETHUECKOH | bubmuorexka  I[OK
T€OMETPUUYECKON MTPOTPECCUI, CYMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43f58a
75 dopMynpl n-TO  WieHa  apuPMETHYECKOH U bubmuoreka  1IOK
TreOMETPUYECKOM MPOrpecCcrii, CYMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/7f43ef2c
76 dopmynsl  n-ro  wieHa  apuPMETHUECKOH | bubmuorexka  I[OK
T€OMETPUUYECKON MTPOTPECCUI, CYMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43f0c6
77 dopMynel n-TO  WieHa  apuPMETHYECKOH U bubmuoreka  1IOK
reOMETPUYECKOM MPOrpecCcrii, CYMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/7{43f72e
73 dopmynsl  n-ro  wieHa  apuPMETHYECKOH | bubmuorexka  I[OK
T€OMETPUUYECKON MTPOTPECCUI, CYMMBI TIEPBBIX N WICHOB https://m.edsoo.ru/7f43f8a0
N3obpaxenue YJICHOB apupMeTUIeCKOn "
79 | reOMETpPUUYECKON MpOorpeccuii TOYKaMU Ha KOOPAMHATHOMN
TUTOCKOCTH
N3obpaxenue YJICHOB apupMeTUIeCKOn "
80 | reoMeTpUYECKOM MpOrpeccuii TOYKaMM Ha KOOPAMHATHOU
TUTOCKOCTH
81 JIMHENHBIN U SKCIOHEHIIUAJIBHBIN pOCT
82 CI0>KHbBIE IPOLIEHTEI bubmaorexa ~ HIOK
p https://m.edsoo.ru/7f43fe0e
83 3amauy Ha IPOLEHTHI, OAHKOBCKHUE BKJIAIbI U KPEIUTEI bubmrorexa HOK
p ’ P https://m.edsoo.ru/bcf88abf
24 KontpompHas  pabora mo  Teme  "UucnoBwie bubmuoreka  1IOK
MOCIIe0BATEIHHOCTH " https://m.edsoo.ru/7f4404£8
[ToBTOpeHmne, 0000IIeHNE W CHUCTEMaTH3aIUsl 3HAHUH.
85 | 3anuch, cpaBHEHHE, IEUCTBUS C JICUCTBUTEIbHBIMU YUCIAMU,
YHUCIIOBAs MPSIMast
26 [ToBTOpenue, o0oOIIEHNE U CHUCTEMAaTH3alMs 3HAHUIL.

[TporieHThl, OTHOIIECHUS, TPONOPIIHI




[ToBTOpeHune, 0b6oOImIEHNe W CHUCTEMaTH3aIus 3HAHHUM.

87
Oxpyrienue, npuOImKeHue, OleHKa
23 [ToBTOpeHmMe, 0000IIeHNEe W CHUCTEMaTH3aIusl 3HAHUH. bubmuoreka  I[OK
Pemenne TekCTOBBIX 3a71a4 apu(PMETHIESCKUM CITIOCOOOM https://m.edsoo.ru/7f443b12
29 [ToBTOpeHune, 0b6oOmIEHNe W CcHUCTEMaTh3aIus 3HAHHUM. bubmmoreka  I[OK
Penienne TeKCTOBBIX 3a/1a4 apu(METHYECKIM CIIOCOOOM https://m.edsoo.ru/7f443cd4
[ToBTOpeHmne, 0000IIeHNEe W CcHUCTEMaTH3aIUsl 3HAHUH. bubmuoreka  IJOK
90
Pemenne TekCTOBBIX 3a71a4 apu(PMETHIESCKUM CITIOCOOOM https://m.edsoo.ru/7f443fea
[ToBTOpenue, 00OOIEHNE W CHUCTEMATH3alus 3HAHUM.
91 | IIpeoO asoBaIfHe aJ’II‘CG aII/-IIerCKI/IX BBRIpayKEHU I;[on CTHUMBIE bubmaorexa ~ LIOK
beodp p p ’ Y https://m.edsoo.ru/7f4441ca
3HAYCHUS
[ToBTOpenue, 00OOIEHNE W CHUCTEMATH3alus 3HAHWM.
92 | IIpeoO asoBaIfHe aJ’II‘CG aII/-IIerCKI/IX BBRIpayKEHU I;[on CTHUMBIE bubmaorexa ~ LIOK
beodp p p ’ Y https://m.edsoo.ru/7f444364
3HAYCHUS
[ToBTOpenue, 00OOIEHNE W CHUCTEMATH3alUs 3HAHUM.
93 | IIpeoO asoBaIfHe aJ’II‘CG allilecxnx BBRIpayKEHU I;[on CTHUMBIE bubmaorexa ~ LIOK
beodp p p ’ Y https://m.edsoo.ru/7f444612
3HAYCHUS
[ToBTOpenue, 00OOIEHNE W CHUCTEMATH3alus 3HAHUM.
94 | IIpeoO asoBaIfHe aJ’II‘CG aII/-IIerCKI/IX BBRIpayKEHU I;[on CTHUMBIE bubmaorexa ~ LIOK
beodp p p ’ Y https://m.edsoo.ru/7f444a94
3HAYCHUS
[ToBTOpenune, ob6oOImIEeHNe W CHUCTEMaTH3aIus 3HAHHUMH. bubmmoreka  I[OK
95 . .
@DYHKIMU: TOCTPOCHUE, CBOMCTBA M3yYCHHBIX (DYHKIIMN https://m.edsoo.ru/7f444c56
96 [ToBTOpeHmne, 0000IIeHNE W CHUCTEMAaTH3aIUsl 3HAHUH. bubmuoreka  I[OK
DYHKIUN: IOCTPOCHKE, CBOMCTBA M3YUYCHHBIX ()YHKIIUHA https://m.edsoo.ru/7f444144
[ToBTOpenune, ob6oOmIEHHe W CHUCTEMaTh3aIus 3HAHHUM. bubmmoreka  I[OK
97 . .
@DyYHKIMU: TOCTPOCHUE, CBOMCTBA M3YyYCHHBIX (DYHKIIUN https://m.edsoo.ru/7f44516a
[ToBTOpeHmne, 0000IIeHNE W CHUCTEMAaTH3aIUsl 3HAHUMU. bubnmoreka I[OK
98 . .
DYHKIUN: TOCTPOCHKE, CBOMCTBA M3YUYCHHBIX ()YHKIIUHA https://m.edsoo.ru/7f4452e6
99 [ToBTOpenune, ob6oOmIEHHe W CHUCTEMaTHU3aIus 3HAHHUH. bubmmoreka  I[OK

I'paduueckoe penieHne ypaBHEHUN U UX CUCTEM

https://m.edsoo.ru/7f445516




[ToBTOpeHune, 0b6oOImIEHNe W CHUCTEMaTH3aIus 3HAHHUM.

100 o
I'paduueckoe penieHrne ypaBHEHUH U UX CHCTEM

101 HToroasi KOHTpOJIbHAs paboTa 1

102 O0001IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




HPOBEPJAEMBIE TPEBOBAHIS K PE3VJIIBTATAM OCBOEHUA OCHOBHOI1
OBPA3OBATEJIbHOU ITPOI'PAMMBI

7 KIIACC
Kon o
HPOBEPAEMOro [IpoBepsieMbie ~ TpeIMETHBIE  pe3yJdbTaThl ~ OCBOCHHS  OCHOBHOM
p 00pa3zoBaTenbHON MMPOTrpaMMbl OCHOBHOT'O 00IIIET0 00pa30oBaHuUs
pe3ynbrarta
1 Yucia 1 BBIYUCICHUS

BI:IHO.HH}ITB, CoucTasd YCTHBIC W IMHUCBMCHHBLIC HpI/IéMBI, apI/I(bMeTI/I‘IeCKI/IG

1.1 .
JEUCTBUS C PAallMOHAIBbHBIMU YHUCIAMU

HaxonuTe 3HaueHMsI 4YMCIOBBIX BBIPAXKEHUH, NMPUMEHATh pa3HOOOpa3HbIE
1.2 CHOCOOBI M MPHUEMBI BBIYUCICHHS 3HAYCHUN JIPOOHBIX BBIPAKEHHM, COAEPIKAIINX
O0OBIKHOBEHHBIC U JIECATUYHBIC IpoOU

[TepexoauTh OT OHOM (OPMBI 3aMUCH YUCEN K Apyrod (mpeoOpa3oBhIBATh
1.3 JECATUYHYIO IPOOB B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITHUHYIO, B YACTHOCTH,
B OECKOHEUHYIO JICCATHYHYIO IPOOb)

1.4 CpaBHUBATh U yHOPSIAOYMBATH PAIMOHAIbHBIE YHCIIA

1.5 OKpyrJIsTh yncia

BBINONMHATE NPUKMAKY M OLEHKY pe3yJbTaTa BBIYMCICHHH, OLICHKY
1.6 3HAQYCHU YUCJIOBBIX BBIPAXKECHUN. BBINOMHATL JEHCTBHSA CO CTCNECHAMU C
HaTypaJIbHBIMU I0KA3aTEIIMU

HpI/IMeHHTB IIPU3HAKH JACINMOCTHU, Pa3I0XKECHUEC Ha MHOXUTCIIN

L7 HaTypaJbHbIX YHUCEIl
Pemate mpakTHKO-OPHEHTUPOBAHHbIE 33/1a4M, CBS3aHHbBIE C OTHOIICHHUEM

18 BEJIMYUH, NPONOPLUHOHATLHOCTBIO BENHYMH, NPOLEHTAMH, HHTEPHPETHPOBATE
pe3yabTaThl peuieHus 331a4y ¢ y4€TOM OrpaHMUYEHUi, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB

2 AnreOpandecKkue BhIpaKEHUS

71 Hcnonb30Bath anredpandeckyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSATh
e B Ipoliecce OCBOCHMs y4eOHOT0 MaTepuaa

o HaxonuTte 3HaueHWs OyKBEHHBIX BBIPQKCHUH NpH 3aJaHHBIX 3HAYCHHIX
IIEPEMEHHBIX

73 BbimonHATe  mpeoOpa3oBaHUs  LIEJOTO  BBIPQXKEHUS B MHOTIOWIEH
NPUBEJCHUEM MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24 BbINMONHATE yMHOXXEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTOWIEHAa Ha

MHOTOYJICH, IPUMEHITH QOPMYJIIbI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH

OcymecTBIATh pa3ioKeHHE MHOTOWICHOB Ha MHOXKHTEIH C ITOMOIIBIO
2.5 BBIHECCHHMS 32 CKOOKH OOIIEro MHOXKUTEIIS, TPYIIIMPOBKH CIaraeMbIX, IPUMEHEHUS
GopMyI COKpAIIEHHOTO YMHOXKEHUS

[TpumensTh npeoOpa3zoBaHKsl MHOTOWIEHOB JJIsl PELICHUS pa3IUYHbIX 3a/1a4

26 13 MaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU

27 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJbHBIMM IIOKA3aTEIIAMM IS
npeoOpa30BaHMsl BRIPAKEHUN

3 YpaBHEHUS 1 HEPABEHCTBA

Pemate nuHeliHbIe ypaBHEHUSI ¢ OJHOM MEPEMEHHOW, NMPUMEHs MpaBuia
3.1 nepexoja OT UCXOJHOTO YPaBHEHHMs K paBHOCHIIBHOMY eMy. IIpoBepsTs, siBisercs
JIM YUCJIO KOPHEM ypaBHEHUS




39 [TpumensaTh rpadudeckue MeTOAbI MPU PEIICHUN JIMHEHHBIX YPaBHEHUHN U X
] CUCTEM
33 [TonOupare mpuMepbl Tap YKCEN, SBISIOIMIUXCS PEIICHUEM JIMHEWHOTO
' YpaBHEHUS C JBYMS IEPEMEHHBIMU
CtpouTh B KOOPAWHATHOW TUIOCKOCTH TpadUK JIMHEHHOTO YpPaBHEHHS C
3.4 IBYMsI TEPEMEHHBIMHU; TONB3YSCh TpapUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHUS
35 Pemrate cuctemsbl ABYX JIMHEMHBIX YPABHEHUH C JBYMS IEPEMEHHBIMU, B TOM
) guce rpadudecKu
CocraBnsATh M peliaTh JMHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
3.6 ypaBHEHUH IO YCJIOBUIO 3a/1a4d, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a4y MOJYYEHHBIN pe3yiabTaT
4 Koopnaunats! u rpaduku. OyHKIINN
N300paxkaTh Ha KOOPAMHATHOM NPSAMOM TOUYKH, COOTBETCTBYIOLIHE
4.1 3alaHHBIM KOOpPJMHATaM, JIy4d, OTPE3KH, HHTEpBAJbl, 3alUChIBATh YHCIOBBIC
IPOMEXYTKH Ha ajNreOpanveckoM s3bIKe
4.2 OTmeuaTh B KOOPAMHATHOMN MJIOCKOCTH TOUYKH 110 3a/1aHHBIM KOOPJIUHATaM
4.3 Crtpourts rpaduku nuHeHbIX QyHkumii. Ctpouts rpaduk GyHKInu y = [x|
OnuceiBaTh ¢ TNOMOIIBID (YHKIUH WU3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMsl, PACCTOSHHE, LEHY, KOJWYECTBO, CTOUMOCT,
IPOM3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxoauTs 3HaueHne QyHKIMH 110 3HAYCHUIO € apryMeHTa
[Tonumats rpaduyeckuii crnocod MpeacTaBIeHUs U aHAIM3a WHPOPMALNH,
4.6 U3BJIEKATh U MHTEPIPETHUPOBATh HH(POpMaLHIO U3 TpadUKOB pealbHBIX MPOLECCOB
Y 3aBUCUMOCTEN
8 KIIACC
Kog o
DOBEDIEMOLO IIpoBepsieMple  NpeAMETHBIE  pE3yjibTaTbl  OCBOEHHS  OCHOBHOM
poBep 00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuUs
pe3yJspraTta
1 Yucna u BBIYUCICHUS
Hcnonp3oBaTh HaYalIbHBIE MPEICTABICHUS O MHOXKECTBE JCHCTBUTEIbHBIX
1.1 YHUCEJ ISl CPAaBHEHUSI, OKPYTJICHUS M BBIYMCIICHHH, N300pakaTh JEHCTBUTEIHHBIE
YHCJIa TOYKAMU Ha KOOPAMHATHOU NIPSIMOM
[IpumensaTh MOHATHE apU(PMETUYECKOTO KBAJPAaTHOTO KOPHS, HAXOAWUTH
12 KBaJIpaTHbIE KOPHH, UCHOJB3YS MPH HEOOXOIUMOCTU KalbKYJSATOP, BBHIIOIHATH
' mpeoOpa3oBaHus BBIPAKCHHM, COJEPKAIINX KBaJgpaTHbIE KOPHH, HUCIOIb3YS
CBOICTBA KOPHEM
13 Hcnonp30BaTh 3aucu OOIBUINX U MAJIBIX YUCEI C IIOMOIIBIO JECITHUHBIX
' npobeii u creneneii yncna 10
2 AnrebpanuecKue BHIPAKCHUS
71 [IpuMeHSTh TOHSTHE CTENEHU C IEJBIM I0Ka3aTeleM, BBIIOJHATD
' peoOpa30BaHUs BEIPAKEHUH, COAEPKAIINX CTETIEHH C LIeJBIM [T0Ka3aTeaeM
BeImmonHaTh TOX/IECTBEHHBIE npeobpazoBaHus panroHaNbHBIX
2.2 BBIDQKEHHII HA OCHOBE MpPaBWUJ  JEUCTBUM HAaJ  MHOIOWICHAMU U

anredpandecKuMu Ipo0sSMu
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PackmanpiBaTh KBaapaTHBIA TPEXUIECH HA MHOKUTEITH

[TpumensTh mpeoOpa3oBaHus BRIPAXKECHUN AJIs pELIeHHs] Pa3IMuHbIX 3a7a4

24 .
13 MaTeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHOW MPAKTUKU
3 YpaBHEHUs 1 HEPABEHCTBA
31 Pemiats nuHeliHbIe, KBapaTHbIC YPAaBHEHUS U PallMOHANIbHBIE YPAaBHEHUS,
' CBOJIAIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMSI IEPEMEHHBIMH
[IpoBOaUTH MpOCTENIIINE UCCIIEIOBAHUS YPABHEHUH U CUCTEM YPaBHEHUH,
39 B TOM 4YHCIE C TpPUMEHEHWEM rpauuecKux MpeAcTaBleHU (yCTaHABIUBATh,
' MMEET JIM ypaBHEHUE UJIN CUCTEMa yPaBHEHUH pEIIeHHUs, €CIIH UMEET, TO CKOJIBKO,
U 1Ipouee)
[lepexoauTh OT cIOBECHOH (HOPMYTHPOBKH 3a/1auu K €€ anredpanyeckon
33 MOJIETM C TIOMOIIBIO COCTABJICHUS YpaBHEHHUS WM CHCTEMbl YpaBHEHUH,
’ WHTEPIPETUPOBATb B COOTBETCTBUU C KOHTEKCTOM 3a/lauyd  IOJTYYEHHBIN
pe3ynbTar
[IpyMeHsTh CBOICTBA YMCIIOBBIX HEPAaBEHCTB MJIi CPABHEHHUS, OLIEHKH,
3.4 pelarh JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M UX CUCTEMBI, J1aBaTh
' rpadUyecKy0 HWJUIIOCTPAIMI0 MHOXXECTBA PpEIICHU HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB
4 DOyHKIUU
[TornMaTh 1 HUCTIONB30BaTh ()YHKITMOHATBLHBIC TIOHATHUS H S3BIK (TEPMUHBL,
4.1 CUMBOJIMYECKHE O0O03HAYCHMS), ONPEACNATh 3HaUYeHHWEe (DYHKIIMU O 3HAYEHUIO
apryMeHTa, ONPEeesiTh CBOMCTBA (DYHKIMH 110 €€ rpaduky
Ctpouts rpaduKu dJIeMEHTApHBIX QYHKIIMI BHUIA:
y=k/x
4.2 y=k/x
, ¥ =X%, y = X% y = |X|, ONUCBIBaTh CBOICTBA YUCIOBOW (PYHKIIHH IO €&
rpaduKy
9 KJIACC
Kon .
DOBEDIEMOLO [IpoBepsieMble TMpeaMETHBIE pPE3yJabTaThl OCBOEHUS OCHOBHOM
POBEp 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3ynbTraTta
1 Yuciia v BBIYMCIICHUS
11 CpaBHUBATH U YNOPSA0YUBATH PalllOHANIbHBIE U UPPALIMOHAIBHBIE
' qyucia
BeimonusaTe  apupMeTHdeckne JACUCTBHS C  PAMOHATBHBIMU
1.2 YHUCllaMH, COYeTass YCTHbIE U MHUChbMEHHBIE MPHUEMBI, BBIMOIHSITD
BBIYHMCJICHHS C UPPAIlMOHAIBLHBIMH YHCIIaMU
13 HaxonuTth 3HaU€HUS CTENIEHEN € LEJIBIMUA MOKA3aTENsIMU U KOPHEH,
' BBIUHCIISITH 3HAYCHUSI YUCIIOBBIX BBIPAKEHUM
14 OkpyrisiTh JEUCTBUTENbHBIE UYHCTA, BBIIOJHATh HPUKUIKY
' pe3yibTaTa BBIUUCIECHUM, OIICHKY YHCIOBBIX BhIPAKEHUN
2 YpaBHEHMs U HEPABEHCTBA
71 Pemare nuHelHBble UM KBaJpaTHbIE ypaBHEHUS, YypaBHEHHUS,

CBOJISIIIMECS K HUM, TPOCTEHIne TpoOHO-palliOHaIbHbIC YPAaBHEHUS




2.2

Pemath cucTeMBbl IByX JIMHEHHBIX YpaBHEHUW C JBYMS
MEPEMEHHBIMU U CUCTEMBI JBYX YpPaBHEHUH, B KOTOPHIX OAHO YpaBHEHHUE
HE SIBJISICTCS] IMHEHHBIM

23

PemaTe TeKkcTOBBIC 331a4H aNTeOpandecKuM CIIOCOOOM C ITOMOIIIBIO
COCTABJICHUS YPAaBHEHUS WM CUCTEMBl JABYX YPAaBHEHUHU C JBYMs
TIEPEMEHHBIMU

24

[IpoBoauTh mpoCTEWIlIMEe HCCIENOBAaHUA YPAaBHEHUU U CHCTEM
YpaBHEHHH, B TOM YHCJE C IPUMEHEHHEM TIpadUuecKuX MpeAcTaBICHUN
(Hampumep, yCTaHaBJIUBATh, UMEET JIU YpaBHEHHE WJIM CUCTEMa YPaBHEHUH
pElIeHus], €CJIM UMEET, TO CKOJIBKO)

2.5

Pemate nMHEMHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
n300pakaTh pElICHUE HEPABEHCTB Ha YHCIOBOW MpSAMOI, 3aluChIBAThH
peLIEHHE C MOMOIIBIO CUMBOJIOB

2.6

Pemiate cucteMbl TUHEHWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIIOYAIOIIME KBAJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMBI
HEPaBEHCTB Ha YMCIOBOM MpPsIMOH, 3alUCHIBATh PEUICHUE C MOMOILbIO
CHUMBOJIOB

Vcnonp30BaTh HEPABEHCTBA MPH PEHICHUH Pa3IMYHBIX 3a]a4

DyHKIUU

3.1

Pacno3HaBaTth  (QyHKIMM W3y4eHHBIX BHIOB. [loka3biBaTh
CXEMaTHYEeCKH PAaCIlOJIOKEHHE Ha KOOPIMHATHOM IUIOCKOCTH TpaduKoB
¢dbynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax?*+bx+c, B 3aBUCUMOCTH OT
3Ha4eHUH K03()(PUIIMEHTOB, ONMHUCHIBATH CBOWCTBA (QYHKIUHI

3.2

[Toka3piBaTh CXEMaTHYECKH PACIIONIOKECHHE Ha KOOPIMHATHOMN
MJI0OCKOCTH rpadukoB PyHKIMH BUAa y = VX, y = [X| 1 OomUCBhIBaTh CBOMCTBA

byHKIII

3.3

Crtpouth u m300pakaTh CXeMaTHYECKU TpapuKd KBaIPATHUYHBIX
(yHKIMI, OMUCHIBATH CBOMCTBA KBaIPATUYHBIX (DYHKIHMH 1O UX rpadukam

3.4

Pacno3naBaTh KBagpaTuyHyto QpyHKIHIO MO (HopMylie, TPUBOIUTH
OpUMEpbl KBAaAPAaTHUHBIX (YHKIMA M3 peasbHOM KHU3HH, (PHU3HKH,
Tr€OMETPUH

ApudmeTnueckasi U reOMeTpUUIecKas Mporpeccuu

Pacrio3HaBaTh apu(pMeETHYECKYI0 U T€OMETPUIECKYIO MPOTPECCHU
IIPU Pa3HbBIX croco0ax 3agaHus

4.2

BLINOIHATE BEIYHCICHUS C UCIIOIb30BAaHUEM (1)OpMy.H n-ro 4JC€Ha
apu(METUYECKOH M TEOMETPUYECKON MPOTPEecCHuid, CYMMBI IEpPBBIX N
YJICHOB

43

I/I306pa)KaTb YJICHBI IIOCJICA0OBATCIILHOCTHU TOYKaMHU Ha
KOOPJMHATHOM IIOCKOCTH

4.4

Pemrate 3aaun, CBsI3aHHBIE C YUCITIOBBIMH MTOCIIEIOBATEILHOCTIMH,
B TOM 4YHCIIE 3aaadyu U3 peaanofx'I KU3HU (C HUCIIOJIB30BaHUEM
KaJIBKYJIATOPA, MU(PPOBBIX TEXHOJIOTUI)

[TPOBEPAEMBIE OJIEMEHTBI COAEPKAHIMA

7 KJIACC

Kon

[IpoBepsieMblil AIEMEHT COEPKAHUS

1

Yucna 1 BEIUHCIIEHUA




1.1

JpoOu OOBIKHOBEHHBIE U JECATUYHBIC, TIEPEXO] OT OJHON (HOPMBI 3aMUCH
npobeit k napyroii. [loHsATHE palMOHATBHOTO 4YHUCNA, 3aliCh, CpaBHEHUE,
YHOPSAOYMBAHUE PAIMOHAIBHBIX YHCET

Apudmerndeckue IeHCTBUs C pallMOHAIBHBIMU YncliaMu. Perienne 3amaq u3

1.2 peasbHON MPAaKTUKU Ha YaCTH, HA IPOOH

13 Crenenb ¢ HaTypaJbHBIM IIOKa3aTeleM: OIpelesieHHe, NpeoOpa3oBaHue
BBIpQKEHUI Ha OCHOBE OMPEJICNICHNUS, 3aMUCh OOIBIINX YNCEI

1.4 [TpoueHTsl, 3amuch MPOLEHTOB B BUAE ApOOH U IpOOH B BUIE MPOILICHTOB.
Tpu OCHOBHBIE 3a]]a4M HA MPOLEHTHI, PEIICHUE 3374 U3 PeaIbHON MPAKTUKHU

15 [IpumeHeHre MNpPU3HAKOB JACIMMOCTH, pA3JIOKEHHE HA MHOXUTEIN
HaTypAJIbHBIX YHCEI

16 PeanbHble  3aBUCMMOCTH, B TOM uucie TmOpsiMas U oOpaTHas
IIPONOPLUOHAIBHOCTH

2 AnrebpanuecKue BHIPAKCHUS

21 IIepeMeHHBIE, UNCI0BOE 3HAYECHUE BBIPAKEHHUSI C IIEPEMEHHOMU. J[OITyCTUMBIE
3HAQYEHMS IEPEMEHHBIX

29 [IpencraBieHne 3aBUCUMOCTH MEXIy BEIWYMHAMH B BHAE (DOPMYIBI.
Beruncnenus no hopmynam

73 [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUH, TOXKISCTBEHHO pPAaBHBIC
BBIPAKECHUS

2.4 CBONCTBA CTENEHH C HATYPAJIbHBIM MOKa3aTeIeM

75 OpnHounenbl 1 MHOTO4IeHBl. CTeneHb MHOTOWIeHA. ClloKeHUe, BBIYUTAaHUE,
YMHOKEHUE MHOTOWIEHOB

@opMybl COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyYMMBl M KBajapaT

2.6 pasHoctu. dopmyna pa3HOCTH KBaapaToB. PaszjnokeHue MHOTOWIEHOB Ha
MHOXUTEIN

3 YpaBHEeHUS

31 VYpaBHeHue, KOpeHb ypaBHEHUS, NpaBua npeoOpa3oBaHusl YpaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHMIT

39 JIluneitHoe YPaBHEHHE © OJTHOM neupeMeHHoﬁ, YUCIIO KOPHEW JIMHEHHOTO
ypaBHEHUS, PEIICHNE JIMHEUHBIX YpaBHEHUN

33 COCTaBJIeHI/IevypaBHeHI/Iﬁ 10 YCJIOBUIO 33J1aul. Penienne TeKCTOBBIX 3aa4 ¢
ITOMOIIIBIO YPABHEHMIT

3.4 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €ro rpaduk

Cucrema IBYX JIMHEHMHBIX YpaBHEHHH C JIBYMs NEpEeMEHHbIMU. PerieHue

3.5 CHCTEM ypaBHEHHH CcITOcOOOM MOACTaHOBKH. [IpuMepsl pereHust TeKCTOBBIX 33124
C TIOMOINIBIO CUCTEM YpPaBHEHUM

4 Koopaunatse! u rpadpuku. OyHKIUN

4.1 Koopaunara Touku Ha ipsiMOi

49 qu/ICJ'IOBBIe MPOMEXYTKH. PaccTosiHue Mexay AByMs TOUKaMU KOOPAMHATHON
psIMOi

43 Hp}IMoyFOJIBHa}IvCI/ICTeMa koopauHat, ocu Ox u Oy. Alciucca u opauHara
TOYKH Ha KOOPJIMHATHOW MJIOCKOCTH

44 [Tpumeps! rpadgukoB, 3aaaHHBIX GopmyaamMu. UTeHne rpaukoB pearbHBIX

3aBUCUMOCTEN




4.5 [Tonsitne hynkuuu. ['paduk Gynkiuu. ColicTBa PyHKIUN

4.6 Jlunetinas Gynkmus, e€ rpaduk. 'paduk dyHKIINN y = [X|

47 Fpriul)nquKoe pellleHHEe JIMHEHHBIX YPAaBHEHUHM M CHUCTEM JIMHEHHBIX
YpaBHEHMI

8 KJIIACC

Kon [IpoBepsieMbIil AIEMEHT COJEPKAHUS

1 Yuciia v BBIYMCIICHUS

11 KBaaparueiii kopeHb u3 umcia. [loHsTHe 00 WppalnMOHAIBLHOM YHCIIE.

' JlecsaTHUHBIE TPUOJIMKESHUS] UPPALMOHATIBHBIX YHCEI

12 CpoiicTBa apupMeTHYECKHX KBaJPAaTHBIX KOPHEH M HMX NPUMEHEHHUE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKEHUH U BRIYUCICHUSIM. J{efiCTBUTENbHBIE YHClia

1.3 CTteneHb C 1eNIbIM MoKaszaTesneM 1 €€ cBoiicTBa. CTaHIapTHAs 3alKCh YUCia

2 AnrebpanyecKkue BhIpaXKEHUS

21 KBanmpatublii TpéxwieH, pa3joKeHHE KBaJpaTHOrO TpEXWIeHa Ha
MHOXHUTEITN

2.2 Anrebpanueckas 1pobb. OCHOBHOE CBOMCTBO alredpanydeckoi qpoou

23 CrnoxeHue, BBIYMTaHUE, YMHOXKCHHE, JICTICHUE anre0pandeckux Ipobei

2.4 PanroHanpHbIE BRIpaXEHUS U UX TIPE0Opa30BaHNe

3 YpaBHEHUS 1 HEPABEHCTBA

31 KBanparHoe ypaBHeHue, GopMmyna KOpHEH KBaJpaTHOIO YpaBHEHHS.
Teopema Buera

3.2 Peuienne ypaBHeHUM, CBOAAIIMXCS K JIMHEMHBIM U KBaPATHBIM

3.3 [Ipocreiinmme qpoOHO-pallMOHATIBHBIC YPAaBHEHHS

I'paduueckas uHTEpIIpEeTAIUS YPAaBHEHH C IBYMS IEPEMEHHBIMH U CUCTEM

34 JIMHEWHBIX YPAaBHEHUN C JBYMs IepeMeHHbIMU. lIpumepsl pemieHust cucrem
HEJIMHEUHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU

3.5 Penienne TeKCTOBBIX 3a/1au allre0pandeckuM cocoOoM

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOI TepeMEHHON

3.8 PaBHOCMJIBHOCTD HEPABEHCTB

3.9 JIuHeliHble HEPABEHCTBA C OJHON NEPEMEHHOMN

3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHON IEPEMEHHOM

4 DOyHKIUU

41 [onarune ¢ynxmuu. OOnacTe ompeneneHUss U MHOXKECTBO 3HAUCHHM

) ¢dbyakumun. CriocoObI 3a1anust QYHKIHI

4.2 I'paduk dyakmuu. YreHue cBoiCTB GyHKIMM 10 €€ rpaduky

4.3 [Tpumeps! rpadgukoB QyHKIUH, OTpAKAIONIUX peaTbHbBIE MPOIECChHI

44 OYHKINY, ONUCHIBAIONIME MPSIMYI0O M O0OpaTHYIO MpPONOPLHOHABHBIE
3aBHCUMOCTH, UX rpauku

4.5 OyHKIMH y =X?, y = X°

4.6 OyHkmn y = VX, y = [X]

4.7 I'paduueckoe penieHre ypaBHeHUN U CUCTEM YpaBHEHHH




9 KJIACC

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

Yucna ¥ BEIYUCIIEHUS

1.1

PanmonanbHble 4ncia, MppaloHAIbHBIC YUCIIa, KOHEYHbIE U OCCKOHCUHBIE
JeCATUYHbIE Tpodu

MHoxecTBO  JeHCTBUTEIBHBIX YHCEd, JACHUCTBUTEIbHBIE UHMCIIA Kak
OCCKOHEYHBIC NECATHYHBIE IpoOu. B3amMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY

1.2 MHOXECTBOM JI€HCTBUTENbHBIX YHCEI M KOOpAMHATHOM mpsamou. CpaBHEHUE
JEUCTBUTEIIBHBIX YHCET
1.3 Apudmerndeckue ASHCTBUSA C JCHCTBUTEILHBIMU YHCIIAMU
W3mepenusi, mpuOIMKeHus, OLEHKH. Pa3Mmeppl OOBEKTOB OKPYKAIOLIETO
|4 |MAP3, TMTEILHOCTD MPOLECCOB B OKPYKAIOMIEM MHPE. [TpubnmxéHHOE 3HAUCHUE
' BEJIMYMHBI, TOYHOCTh NpuOmkeHus. Oxpyrinenue uwucen. [Ipukuaka u oleHka
pE3yJIbTaTOB BBIYUCICHUN
2 YpaBHEHMs U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU IEPEMEHHOU
2.2 JInneliHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOISAIIMXCS K JIMHEHHBIM
2.3 KBanparnoe ypaBHenue. Perenue ypaBHeHH, CBOIAIIMXCS K KBaPaTHBIM
24 ) BI/IUKBa;[paTHE)e ypaBHeHue. llpumepsl pemieHus ypaBHEHUH TPETbEH H
YETBEPTOU CTENEHEN PaA3I0KEHUEM HA MHOKHUTEIN
2.5 Pemenue npoOHO-paniMoHaIbHBIX YPaBHEHHUI
2.6 CucreMbl ypaBHEHUH
2.7 YpaBHEHHE ¢ IBYMs ITIEPEMEHHBIMU U €0 Tpaduk
2.8 Penienune cucrtem IByX JUHEHHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMU
29 VPGH_IGHI/IG CHCTEM JIByX YpPaBHEHHH, OJTHO U3 KOTOPBIX JUHEUHOE, a APYroe —
BTOpPOH CTENEHU
2.10 I'padmueckas HHTEpIpETALUS CUCTEMBl YPABHEHUH C TBYMS IEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3a/1a4 alredpandecKuM crocoooM
2.12 YUucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHne TMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOU
2.14 PelieHne cucTeM JIMHEHHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBaznpaTHble HEpaBEeHCTBA
216 I'paduueckas nHTEpIpeTalyisi HEPAaBEHCTB M CHCTEM HEPAaBEHCTB C ABYMS
IIEPEMEHHBIMU
3 DyHKIUU
31 KBaaparnunas ¢ynkums, e€ rpaduk u cpoiictBa. [lapabosa, KoopauHATHI
BEPIIUHEI MapaboJIbl, OCb CAMMETPUHU TTapa0OITbI
3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cpoiictsa
3.3 I'paduku pynkuuit y=k/x, y = x> 1 UX CBOHCTBa
3.4 I'paduku yHKIUH , ¥ UX CBOHCTBA
4 UYucoBble NOCIEA0BATENBHOCTH
41 Omnpenenenue u criocoObl 331aHNs YUCIOBBIX ITOCIIEA0BATEIbHOCTEH. 3a1aHue

MTOCJIeIOBATEIILHOCTH PEKYPPEHTHOM hopmMynoi u popMyIion n-ro ujieHa




49 Apudmerndeckass mporpeccusi. PopMynbl N-T0 WieHa apuPpMETHIECKOM
MIPOTrPECCUU, CYMMBI NIEPBBIX N YICHOB

43 I'eomerprueckass mnporpeccuss. @Dopmysbl n-ro 4jaeHa TIeoOMETPUYECKON
IIPOTrPECCUU, CYMMBI IIEPBBIX N WICHOB

44 N300pakeHne WICHOB apu(PMETHUSCKON W TEOMETPHYECKOM IPOrPEeCcCHit
TOYKaMU HAa KOOPJAWHATHOM TJIOCKOCTHU. JINHEWHBINM W SKCIIOHEHIIMAJIbHBIA POCT

4.5 CI105KHBI€ IPOLIEHTHI

IIPOBEPAEMBIE HA OI'S 110 MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUMA OCHOBHOHM OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O
OBPA30OBAHIA

Kon
MIPOBEPSIEMOTO
TpeOoBaHUS

[TpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yJabTaTaM OCBOCHUS
OCHOBHOU 00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIETro 0OpazoBaHUs
Ha ocHoBe PI'OC

YMeHune onepupoBarh NOHATHAMH: MHOKECTBO, IIOJMHOKECTBO,
Olepaluy HaJl MHOXXECTBAMH;, YMEHHME OIEpHpPOBATh MOHATUSAMH: Ipad,
CBSI3HBIN Irpad, epeBo, LUK, IPUMEHATh UX MPH PEIICHUH 3a]a4; yMEHUE
UCTOJb30BaTh TpapHuuecKkoe NpPEeACTaBICHUE MHOXECTB IS OINUCAHUSA
peanbHBIX MPOLECCOB U SABJICHUHN, MPH PEIICHUM 3a7ay U3 IPYTUX y4eOHBIX
IIPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONpeAeIeHIEe, aKCHOMa, Teopema,
JI0Ka3aTeNIbCTBO; YMEHHE PACTIO3HABATh HICTUHHBIE U JIOXKHBIE BHICKA3bIBAHMUS,
MPUBOJIUTL TPUMEPHl W KOHTPHPHUMEPHL, CTPOUTH BBHICKA3bIBAaHUS U
OTPUIAHNS BBICKA3bIBAHHIA

YMeHue onepupoBaTh MOHATHSAMH: HATypalbHOE YUCIIO, MPOCTOE H
COCTaBHOE YHCJIO, ACIMMOCTh HATYPAJbHBIX YUCEN, MPU3HAKHA JIETUMOCTH,
[[eJI0€ YMCII0, MOJYJb YKcia, OOBIKHOBEHHAs JIPOOb M JECATUYHAs APOOb,
CTaHIAPTHBIA BHUJ YHCIIA, PAlMOHAJIBLHOE YHCIIO, UPPAIMOHAIBHOE YHCIIO,
apu(METHYECKUI KBaJIpaTHBI KOPEHb, YMEHHUE BBIMOJHATH JEHCTBHUSA C
YUCJIaMH, CPaBHUBATh WU YIOPSIOYMBATH YHWCIA, MPEJCTABIAThH YMCIa Ha
KOOPJIMHATHOW MPSMOW, OKPYIJISATh YHCIA; YMEHHUE JellaTh MPUKUIKY U
OIICHKY pe3yJIbTaTa BEIYMCICHHI

YMeHue onepupoBaTh MOHSATHAMH: CTEHECHb C LENBIM ITOKa3aTeleM,
apu(pMeTHYECKUI KBaJpaTHBII KOpEeHb, MHOTOUJICH, airedpanyeckas Apoos,
TOYK/IECTBO; 3HAKOMCTBO C KOPHEM HATYPaJbHOM CTETICHH OOJIBIIE €INHHIIBI;
YMEHHE BBINOJHATH pacyéTbl 1Mo (opMynaMm, NpeoOpa3oBaHMs IIETbIX,
IPOOHO-PAlMOHANBHBIX BBIPAKEHUH W BBIPAKEHHUH ¢ KOPHAMH, Pa3IOKCHHE
MHOTOWJIEHa Ha MHOXHUTENIH, B TOM 4YHCJIE C HCHOJb30BaHUEM (opmyn
Pa3HOCTHU KBAJIPATOB M KBapaTa CYMMBI H Pa3HOCTH

YMeHne onepupoBaTh MOHATUAMU: YHUCIOBOE PAaBEHCTBO, YPABHEHUE
C OHOW IEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON;
yMEHHE pemniatb JIMHEHHbIE W  KBaJpaTHbIEe ypaBHEHUs, ApPOOHO-
palKMOHAIbHBIE YPABHEHUS C OJTHOW NEPEMEHHOM, CUCTEMBI JIBYX JIMHEWHBIX
YpaBHEHU, IMHEHHbIE HEPABEHCTBA U UX CHCTEMBbI, KBaJIpaTHbIE U APOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHOW, B TOM 4YHUCIE NPHU
peuieHuy 3ajad U3 JIpYrux IMPEeAMETOB M IMPAKTHUYECKUX 3a]a4; yMEHUe
HCIOJIb30BaTh KOOPJAMHATHYIO MPAMYK) M KOOPAMHATHYHO IUJIOCKOCTH IS
M300pakeHUs PEIICHUI YpaBHEHU, HEPABEHCTB U CUCTEM




YMeHne onepupoBaTh NOHATUAMU: QYHKIHS, TpaduK G YHKINH, HYJIA
(GYHKIIUU, TPOMEKYTKH 3HAKOIMOCTOSIHCTBA, MPOMEXKYTKHA BO3pACTaHUS,
yObIBaHUS, HAWOOJBIIIEE W HaWMEHbINEe 3HA4YCHHS (QYHKIUHA, YMEHUE
OTEPUPOBATH TOHSATUSMHU: TMpsiMasi TMPOMOPHHOHATBHOCTh, JIMHEWHAs
byHKIMS, KBagpaTH4Has (QYHKIUA, OOpaTHas MPOMOPIMOHATHHOCTD,
napabosna, runepboia; yMeHue CTpOouTh rpaduku (yHKIMH, UCIOIB30BATh
rpaduKy JUIS ONpEIENICHHUs] CBOWCTB MPOIECCOB W 3aBUCHMOCTEH, IS
pelieHus 3a/1a4 U3 APYruX y4eOHBIX MPEAMETOB U PEeaTbHOU KU3HU; YMCHHE
BBIpaXaTh (OPMYIIAMHU 3aBUCHMOCTH MEXy BETMUYMHAMU

YMmenue OIIepupOBAThH MOHATHUSIMHU: MOCIIeI0BATEIbHOCTD,
apudmernueckas U reoMeTpudeckas MPOrpecCHu; YMEHHE HCIOIb30BaTh
CBOICTBa MocienoBaTeNbHOCTEH, (GOPMYIbI CyMMBbl U OOILEro uieHa MNpu
pelIeHNH 3ajad, B TOM 4YHCIE 3a/Ja4 W3 JPYrUX YUeOHBIX HPEIMETOB U
peanbHOM KU3HU

YMeHue pemath 3a/1a4il pa3HbIX TUIOB (B TOM YHCII€ Ha MPOIEHTHI,
J0JM M YacTH, JBM)KEHHUE, paboTy, IIEHy TOBAPOB U CTOMMOCTb IOKYIIOK U
YCIIyT, HaJOTH, 3aJaud U3 O00JacTH YIpPaBICHUS JIMYHBIMU U CEMEWHBIMU
¢uHaHCAaMH); yMEHHE COCTAaBIIATH BBIPAKCHHSI, YPABHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBUIO 33/layd, HCCIEAOBATh IOJYYEHHOE pEIIECHUE H
OLIEHUBATh MTPABJIONOT00HOCTh NOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBarth MOHATUAMU: (QUTYpa, TOUKA, OTPE3OK, MpsMasi,
Jy4, JIOMaHasi, Yroj, MHOTOYTOJIbHHUK, TPEyroJbHUK, PaBHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYroJIbHUKH, MPSIMOYTOJIbHBIA TPEYrOoJIbHUK, MEIUaHa,
OucceKTpuca U BbICOTA TPEYTOJIbHUKA, YUETHIPEXYTOJIbHUK, MapajlieIorpaMm,
POMO, IPSAMOYTONIBHUK, KBaZpaT, Tparenus; OKpy>KHOCTb, KpYT, KacaTelbHas;
3HAKOMCTBO C MPOCTPAaHCTBEHHBIMU (UTYpaMH; YMEHHE pelaTh 3a/adyd, B
TOM 4YHCIIE M3 IIOBCEJHEBHOM JXM3HH, HAa HAXOXIECHHUE T€OMETPUUYECKUX
BEJIMYMH C IPUMEHEHUEM H3YUEHHBIX CBOMCTB QuUryp u GpakTon

10

YMeHHne onepupoBaTh TOHSTHSIMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJbHUKOB; MapajUIEIbHOCTh U NEPHEHIUKYISIPHOCTh IMPSIMBIX, YOI
MEXy MPSMBIMHU, TIEPIICHAUKYIISAP, HAKIOHHAS, IPOSKIIUs, oo0ue Guryp,
HO,Z[O6HBI€ TPCYrOJIbHUKH, CUMMCTPUA OTHOCHUTCIIBHO TOYKU U HpHMOﬁ;
yMEHHE paclio3HaBaTh pPABEHCTBO, CHUMMETPHIO M Tomodue ¢uryp,
[apaIeIbHOCTD U NEPIEHAUKYIIPHOCTD NPSIMBIX B OKPYKAIOIIEM MUPE

11

YMeHue onepupoBaTb MNOHATHSAMM: [UIMHA, PACCTOSHUE, YIOJ
(BeMIMuMHA YIJla, CHHYC M KOCHHYC yIJIa TPEYrojbHUKA), MIIOIIAb; YMEHUE
OLIEHUBATh pPa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIIEM MHUPE; YMEHHUE
MPUMEHITh (POpPMYJBl MEpUMETpa U IUIOUIAJM MHOTOYTOJbHUKOB, JJIUHBI
OKPY>KHOCTH U IIJIOLIAIU Kpyra, 00beMa IpSIMOYTOJIbHOTO MapajuieIenune/a;
YMEHUE NPUMEHSTh TPU3HAKU PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CyMME
yIJIOB  TpeyroibHHKa, Teopemy Iludaropa, TpuroHomerpuueckue
COOTHONIIEHUS JJIsl BBIYMCIIEHUS JJIMH, PACCTOSIHUM, IIoNaien

12

YMeHne wu300pakarh TIUIOCKHE GUTYpRl W WX KOMOWHAIIWH,
POCTPAHCTBEHHBIE  (UTYPHI OT PYKH, C TOMOIIBIO  UYEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB MO TEKCTOBOMY WJIM CHMBOJIBHOMY
OIHMCAHUIO

13

YMeHue omnepupoBaTh MOHSATUSIMU: MPSIMOYTOJbHAs CHUCTEMA
KOOpJMHAT;, KOOPAWHATHl TOYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHUE
BEKTOpa Ha YHCJIO, CKAJSIPHOE TMPOU3BEIACHUE BEKTOPOB; YMEHHUE




UCIIONB30BAaTh BEKTOPbl M KOOPAWHATBHI A IPEACTABICHHUS NAaHHBIX H
peleH s 3a/1a4, B TOM YUCIE U3 JIPYTUX y4eOHBIX MPEAMETOB M pealbHOU
KU3HU

14

VYMeHue omnepupoBaTh IOHATHSAMHU: CTOJIOMKOBBIE M KpPYTOBBIE
IMarpaMMbl, TaOJIUIIBI, cpeiHee apudMeTHIecKoe, MeIuaHa, HanoobIee u
HaVMEHbIlee 3HAYCHUS, pa3Max 4YHCIOBOIO Habopa; yMEHHE H3BIICKaTh,
MHTEPIPETHPOBATh U MPEOOPa3OBBIBATh UH(OPMAIIHIO, TPEACTABICHHYIO B
TabJIMIAaX W Ha AMarpaMmax, OTPaKaloIIyl0 CBOMCTBAa M XapaKTEPHUCTHKU
peanbHBIX TPOLECCOB M SIBICHUH; YMEHHE pAacHoO3HAaBaTh W3MEHUUBBIC
BEJINYMHBI B OKPYKAIOIEM MUPE

15

YMeHne omnepupoBaTh MOHATHAMH: CIyYalHBIN OMBIT (CIIyYaiiHBINA
HKCIEPUMEHT), 3JIEMEHTapHOE COOBITHE (3JI€MEHTAPHBIA NCXO/) CIIy4aitHOTO
OMbITa, CIydallHOE COOBITHE, BEPOSTHOCTH COOBITUS; YMEHHE HaXOAWUTh
BEPOSTHOCTH CIY4YallHBIX COOBITMH B OIBITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTAapPHBIMU ~ COOBITUSIMU; YMEHHE pellaTh 3a7Jadyd  METOAOM
OpPraHU30BaHHOTO Tepedopa W C HUCMOJIb30BAHUEM IPABUIIa YMHOXKEHUS;
YMEHHE OLICHUBATh BEPOATHOCTH PEATbHBIX COOBITHI U SIBICHUMN, TOHUMATD
pOJb  MPAKTUYECKH JOCTOBEPHBIX M  MAaJlOBEPOATHBIX COOBITUH B
OKpY)KaIoIlleM MHUPE U B >KM3HHU; 3HAKOMCTBO C TOHATHEM HE3aBUCHMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEN U €r0 POJIbIO B MAaCCOBBIX
SIBIICHUSX

16

YMeHne BbIOMPATh MOAXOISAIINN M3yUYE€HHBIH METOJ JJIs PEIICHUS
3a/1auu, MPUBOUTH MPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEH B TPUPOIE
W JKA3HU, PACliO3HABaTh MPOSIBJIEHHUE 3aKOHOB MAaTEMAaTHMKH B HCKYCCTBE,
OMUCHIBATh OTJENbHBIC BBIAAIONIMECS PE3YJIbTaThl, MOJIYYEHHBIE B XOJ€
pa3BUTHUSI MAaTEMAaTUKWA KaK HAayKH, TPUBOJIUTH MPUMEPhl MAaTeMaTUUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON ¥ BCEMUPHOU UCTOPUHU




[NEPEYEHb OJIEMEHTOB COAEPXAHUA, IIPOBEPAEMBIX HA OI'D 11O
MATEMATHKE

[IpoBepsiemMblil 2IEMEHT COAEpKaHUS

Kog

1 Yucia 1 BBIYUCICHUS

1.1 Harypanbnble u nensie yucna. [IpusHaku qe1mMMocTy HebIX YUCe

12 OOBbIKHOBEHHBIE W JIECATUYHBIE JApPOOHM, TPOLEHTHl, OECKOHEUHBIE

’ MIePUOTUYECKHE IpoOU

13 Pannonanehpie yucna. ApudMeTHdecKkre Omepalnuu C pPaluoOHAIbHBIMHU
YUCTAMH

1.4 JleiicTBuTenbHbIC yncia. ApudmeTudeckue onepanuu ¢ JeHCTBUTEIbHBIMU
YyHClIaMu

15 HpI/I6J'II/I>KéHHI)IeU BBIUMCJICHUS], TIPaBUJIa OKPYTJIEHUS, MPUKUAKA U OIIEHKa
pe3yJbTaTa BEIUUCICHUN

2 AnrebpanyuecKue BHIPAKCHHS

2.1 bykBeHHBIE BbIpa)KEHHUSI (BBIPAKEHHSI C IEPEMEHHBIMH )

29 Crenens ¢ uenbiM nokaszaresieM. CTENeHb ¢ PallMOHATBHBIM MOKA3aTENeM.

"~ | CBoiicTBa CTeNIeHN

2.3 MHorousneHsl

2.4 Anrebpandeckas 1po0b

25 Apudmerndeckuii  KOpeHb  HaTypaidbHOM  crtenmeHu.  JleWicTBus ¢
apuQMEeTHUECKUMHU KOPHSIMH HATypaIbHON CTCTICHH

3 YpaBHEHMSI U HEPABEHCTBA

31 LIeiILIe U JpoOHO-panMoHaIbHble ypaBHEHUs. CUCTEMBI M COBOKYITHOCTH
ypaBHEHUI

39 Lenble u npoOHO-palrioHaIbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB

3.3 Pemrenre TeKCTOBBIX 3a/1a4

4 UncoBble noClIeI0BaTEIbHOCTH

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH

49 Apudmerndeckass u reoMeTpuueckas mporpeccuu. Dopmylia CIOXKHBIX
IPOLIEHTOB

5 OyHKIUU

OyHkua, cnocoObl 3amanus (Gyakmuu. ['paduk  dyakmuu. OO6racTh
OTIpeNieNIeHUs U MHOXeCTBO 3HaueHud (yHkiun. Hymun ¢ynkumu. [Ipomexyrku
5.1. | 3HakomocTosHCTBA.  [IpOMEKYTKM MOHOTOHHOCTH (PYHKIIMKU. MakcuMymbl U
MUHUMYMBl (yHKImu. HauGonpinee W HauMeHblllee 3HaYeHHWE (YHKIMM Ha

IPOMEXKYTKE

6 KoopanHatel Ha psiMO# ¥ TIJIOCKOCTH
6.1 Koopaunarnas npsimast

6.2 JlekapTOBBI KOOPIMHATHI HA TIJIOCKOCTH
7 I'eomeTrpus

7.1 ['eomerprueckue GUrypsl ¥ UX CBOMCTBA
7.2 TpeyroabHUK

7.3 MHOTroyrojabsHUKH

7.4 OKpY’>KHOCTb M KPYT




7.5 M3MepeHne reoMeTprui4eCcKiuX BETUINH
7.6 BekTopsbl Ha n10CKOCTH

8 BeposTHOCTB 1 cTaTCTHKA

8.1 OnucarenpHas CTaTUCTHKA

8.2 BepositHOCTB

8.3 KomOunaropuka

8.4 MHoxecTBa

8.5 I'padmr

YUYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MNPOLECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI AJ151 YYUEHUKA
* Maremaruka. AnreOpa: 8-if kiracc: 0a30BbIN YPOBEHB: yUeOHUK; 16-¢ n3aanue,
nepepaboranHoe, 8 kiacc/ Maxkaperaes FO.H., Munmiok H.I'., Hemkos K.W. u np.; mox pegakiueit

TemsikoBckoro C.A., AkunonepHoe o6mectBo «M3marensctBo «lIpocBemenne»

» Marematuka. Anrebpa: 9-it kinacc: 6a30BbIif ypoBeHb: yueOHUK; 15-¢ u3nanue, nepepaborannoe, 9
kiacce/ MakaperaeB FO.H., Munntok H.I'., HemkoB K.W. u np.; mox pemakiueit TemsikoBckoro C.A.,
AxmmonepHoe obmiectBo «M3marenscTBo «lIpocBerienne»

METOIMYECKHWE MATEPUAJIBI JI51 YUUTEJIA
1. Kossirun FO. M. Anrebpa, 9 ki1.: yaeOHUK 1i1s1 001eo0pa3oBaTebHBIX opranuzanmii / F0. M.
Komnsrun, M. B. Tkauesa, H. E. ®enopoa, M. U. [llabyaun. — M.: AKiimoHepHoe 00IIecTBO

«M3narenbcTBO «lIpocBemenney, 2019.

2. Konsirun FO. M. AnreGpa, 8 ki1.: yueOHuK U1 o01eoOpa3oBarenbHbIX opranuzanmii / FO. M.
Komsrun, M. B. Tkauera, H. E. ®enoposa, M. U. [llabynun. — M.: AkimoHepHoe o0IIecTBO
«M3natenscTBO «Ilpocsemienuer, 2019.

3. N.®. lapeirun, A.B. llleBkuH. 3agaun Ha CMEKAJIKy 1O MaTeMaTuke s 8-9 knaccoB — MockBa
«IIpocsemienuer, 2006.

4. B.H. Xoxos, FO.H. MakapsrueB. JlugakTudeckue MaTepuaisl 1Mo anredpe s 8 kimacca — MockBa
«IIpocBemienuer, 2014.

5. MJLTNamuukuit, A.M.I'onsaman, JI.M.3BaBuu CBOPHUK 3AZIAY 110 AJITEBPE: YUEB.
ITOCOBME J1JI4 8—9 KJI. C YI'JIYBJI. UBYUEHUEM MATEMATUKU 7-¢ uzn.— M.:
[Ipocsemenue, 2001.

[MUO®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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"AnreOpa, yriyOneHHBIH ypoBeHb, 8 kimace, 9 kinacc" ®I'AOY BO "T'ocynapcTBeHHBIH
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