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IHHOACHUTEJBbHASA 3AIINCKA

Anrebpa sBISETCS OIHUM M3 ONOPHBIX KYpPCOB OCHOBHOI'O 0OIIero oOpa3oBaHMs: OHA
obecreynBaeT M3y4eHHUE APYIMX IUCLMIUIMH, KaK €CTECTBEHHO-HAay4yHOI'o, TaK U T'yMaHUTApHOI'O
LUKJIOB, €€ OCBOEHHE HEOOXOAMMO [UIsl MPOJOJIKEHUS 00pa30BaHUS U B IOBCEAHEBHOW JKU3HU.
Pazputue y oOydaromumxcs HaydHbIX MPEJICTaBICHUH O MPOUCXOKIEHUH U  CYLIHOCTH
aredpanvecknx adCTpaKInid, CIOCOOE OTPaKEHUS MATEMATUYECKOW HAYKOH SBJICHHIA U MTPOIIECCOB
B IIPHPO/JIE U O0LIECTBE, POJIM MATEMATHYECKOI0 MOJIEIMPOBAHUS B HAYYHOM [1I03HAHUU U B IIPAKTUKE
COCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS U KAUECTB MBILICHHS, HEOOXOUMBIX JIJIS
ajanTaluyd B COBPEMEHHOM IM(poBoM obmiecTBe. M3ydenue anreOpel oOecrneyrBaeT pa3BUTHE
yYMEHUsl HaOJ0JaTh, CPABHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUYHOCTH MBILUICHUS,
CTIIOCOOHOCTH apTyMEHTHUPOBAaHHO OOOCHOBBIBATh CBOM JICHCTBHS W BBIBOABI, (POPMYIHPOBATH
yrBepxkaeHus. OcBoeHHe Kypca aireOpbl oOecreuuBaeT pa3BUTHE JIOTUYECKOTO MBbIIIJICHUS
00y4aroImuxcs: OHU HCIOJNB3YIOT JEAYKTHBHBIE M WHAYKTHBHBIC PAcCyXIEHHs, 0000IIeHHe H
KOHKpeTHu3aluio, abcTparupoBanue u aHanoruto. O6ydyeHnue anredpe npeznonaraetT 3HaYuTeIbHbIN
00BEM CaMOCTOSTENILHON ACATEIBHOCTH 00yJAIOIINXCS, TIOATOMY CAMOCTOSITEIIbHOE PEUICHHE 3a1a4
ABJISICTCA pealu3alueil 1eTeIbHOCTHOrO MIPUHIIUIA O0yUeHHUSL.

B ctpyktype nporpammsel yaeOHOTo Kypca «Anredpay i1t OCHOBHOTO 001ero oopa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTelbHO-METOANYECKUE JMHUM: «Yucia W BBIYUCICHUS,
«AnreOpanueckre BbIPAKEHUS», «YPaBHEHMsI M HepaBeHCTBa», «PyHkuuu». Kaxnas uz atux
COJIepP KATEIbHO-METOJUUECKUX JIMHUM pa3BUBAETCs Ha MPOTSKEHUM TPEX JIeT M3Y4EHHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JUHHSIMH. B Xone m3ydeHHs y4eOHOro Kypca O0ydaromuMmcs
IPUXOJUTCS JOTMYECKH pacCyXJaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIH sI3bIK. B cBsA3M ¢
3THM B TMpOrpamMMy Y4eOHOTO Kypca «Anredpay BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3jienax MaTeMaTHYecKoro 00pa3oBaHus U CIIOCOOCTBYOIINE
OBJIAJICHUIO 00YYaIOIMMUCS OCHOB YHUBEPCAJILHOTO MaTEMAaTUYECKOTro si3bika. CoepxKaTebHON 1
CTPYKTYPHOH OCOOEHHOCTBbIO y4yeOHOro Kypca «Airedpay» sBISETCS €ro HHTErPUPOBAHHBIN
Xapakrep.

Copnepxanue TMHUN «HuCia U BBIYUCIIEHUSD) CIIYKUT OCHOBOM /71l JAJIBHEHIIETO U3Y4EHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y OOYUYaAIOIIMXCS JJOTHUYECKOr0 MBIIUIEHUS, (POPMUPOBAHUIO
YMEHHUS TI0JIb30BaThCsl AITOPUTMAaMH, a TaKkKe MPHOOPETEeHHI0 NPAKTUYECKUX HABBIKOB,
HE0OXOIMMBIX /ISl TOBCEIHEBHOM *U3HU. Pa3BUTHE MOHATHUS O YUCIIE HA YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHMs CBS3aHO C palMOHAJBHBIMU U HUPPALMOHATIBHBIMM YUCIAaMH, (OPMHPOBAHUEM
MIPE/ICTAaBICHUM O JNEHCTBUTEIBHOM 4YMCIIE. 3aBEpIIEHUE OCBOCHHS YMCIIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOuieMy 00pa30BaHMIO.

Copepxanue AByX anredpanyecKux JTUHUN — « Aredpandeckue BbIpaXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CHOCOOCTBYET (OPMHUPOBAHMIO Yy OOYHYAIOLIMXCS MaTeMaTHYECKOro armapara,
HEOoOXOIUMOro Uil peUleHHs] 3aJad MaTeMaTUKH, CMEXHBIX TMPEIMETOB M IPAKTHKO-
OpPMEHTUPOBAaHHBIX 3a7ady. Ha ypoBHE OCHOBHOro o0mIero oOpa3oBaHUs Yy4YeOHBI Marepuan
IpyNIUPYETCS BOKPYT PAllMOHANBHBIX BBIpAXKEHUN. Anre0pa 1eMOHCTPUPYET 3HaU€HUE MaTEMaTUKU
KAaK SI3bIKa JJIs1 IOCTPOEHUSI MaTEMaTUUECKUX MOJIEINIEN, ONTMCAHUS IIPOLIECCOB U SIBJIEHUI peajbHOI0
Mupa. B 3amaun oOyueHusi anreOpe BXOASAT Takke AalbHEHIIEe pa3BUTHE aNTOPUTMHYECKOTO
MBILUIEHHUS,, HEOOXOIMMOI0, B YaCTHOCTH, JJS OCBOEHHMS Kypca HMH(OpPMATHKH, U OBJIAJCHUE
HaBbIKaMU J€NYKTUBHBIX paccyxaeHuil. I[IpeoOpa3oBaHue CHMBOJBHBIX (OpPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUs, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.

Copepxanne  (yHKIUOHATbHO-TpaUUeCKOl  JMHMM  HAIEJIEHO Ha  IOJIy4eHHe
o0yJaromuMucs 3HaHUN 0 (PYHKIMSAX KaKk BaKHEWIed MaTeMaTH4ecKoil MOAENH JUIsl OMHCAHUS U
HCCIIeTOBaHMs pa3HOOOPa3HBIX MPOLIECCOB U SIBJICHUM B ipupoie u oduiecTse. M3yuenue marepuana
CIOCOOCTBYET DPAa3BUTHIO y OOYyYarOIIMXCS YMEHHUS MCIONIb30BaTh DPA3IUUHBIE BBIPA3HTEIbHbIC
CpelCTBa s3bIKa MaTeMaTHKU — CJIOBECHbBIE, CHUMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B
(dbopmHpoBaHKE MPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTUU LIUBUIIN3ALMU U KYIbTYPHI.



Cornacno yyeOHOMY IJIaHy B 7-9 Kiaccax u3y4aercsi yueOHbIH Kypc «AnreOpay», KOTOPBIH
BKJIIOYAET CJEAYIOIIME OCHOBHBbIE pa3fenbl  coiepxaHus: «Yucia W BBIYUCICHUS,
«AnreOpanuecKue BEIpaXKEHUN», «YPaBHEHUS U HEPABEHCTBAY, «DYHKIIUNY.

Ha u3ydyenue yuebHoro kypca «Anredpa» orBoautcs 306 gacos: B 7 kiacce — 102 yaca (3
yaca B Hezleno), B 8 kimacce — 102 gaca (3 yaca B Heento), B 9 kitacce — 102 yaca (3 yaca B Heneno).

COJAEP/KAHUE OBYYEHUA
7 KJIACC

Yucna ¥ BoIYMCTICHUS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEX0]] OT OJHON (OpPMBI 3alICH JpoOei K Jpyrou.
[lonsiTHE paLMOHAIBHOIO YHUCIA, 3allUCh, CPAaBHEHME, YIOPSAOYMBAHME DPALMOHAIBHBIX YHUCE.
Apudmernueckue 1ecTBUS ¢ pallMOHAIbHBIMU YKcIaMu. Perienne 3a1a4d U3 peanbHOM NPpakTUKY Ha
4acTH, Ha IPOOHU.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM: OINpejeieHue, NMpeoOpa3oBaHUE BHIPAKEHUN Ha
OCHOBE OIPEIEeNICHHSI, 3aIMCh OOBIINX uncell. [IpoIeHTsI, 3an1uch MPOIIEHTOB B BUJE APOOH U APOOH
B BH/JIE MPOLICHTOB. Tpy OCHOBHBIE 33a/1a4M HA IPOLIEHTBI, PELICHHUE 3a/1a4 U3 PEAJIbHOU IPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HATyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHUCIIE NIpsiMasi U 0OpaTHas MPOIOPLUOHAIBHOCTH.
Auredpanyeckue BbIpasKeHUs

[IlepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHHSA C INEPEeMEHHOM. JlomycTHMble 3HA4YEHHUs
nepeMeHHbIX. [IpencTaBienne 3aBUCMMOCTH MKy BeTMIMHAMHE B BHJIE (hopMyIibl. Beraucienus mo
dopmynam. [IpeobpazoBaHne OYKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO PABHbIE BBIPAYKEHMSI, TPaBHIIa
npeoOpa3oBaHusl CyMM M TPOHM3BEACHUI, MpaBUiIa PACKPBHITUS CKOOOK M TPUBEACHUS MOJOOHBIX
CJIAaraeMblIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl U MHoOrousneHsl. CreneHb MHOrowieHa. CiokeHue, BbIUMTAaHUE, YMHOKEHUE
MHOTrouwiIeHOB. DopMyIbl COKpAlIEHHOIO YMHOMKEHHs: KBaJApaT CYMMBI M KBajpaT Pa3sHOCTH.
®opmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOKHUTEIIH.

YpaBHeHHd U HEPABEHCTBA

VYpaBHeHHe, KOPEHb YpaBHEHHs, IpaBHia MpeoOpa3oBaHUsl ypaBHEHHs, PaBHOCHIBLHOCTb
YPaBHEHHUH.

JInneliHOE ypaBHEHUE C OJTHOM IEPEMEHHOM, YHCII0 KOPHEN IMHENHOTO YPABHEHUS, PEILICHUE
JUHENHBIX ypaBHeHUH. COCTaBIEHHE YPaBHEHUH 110 YCIOBHUIO 33/1a4i. PellieHne TeKCTOBBIX 3a/1ay C
MMOMOUIBIO YPABHEHHU.

JluneliHOoe ypaBHEHME C JByMs NepeMeHHbIMH M ero rpaduk. Cucrema JIBYX JHMHEHHBIX
YpaBHEHUH C JABYMs N€peMEHHbIMH. PelieHue cucreM ypaBHEHUH CrnocoOOM IOJCTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 C IOMOILBI0 CUCTEM YPAaBHEHUIA.

DOyHKIUH

Koopaunara Touku Ha nnpsiMoii. YucioBble npoMexxyTKU. PaccTosiHue Mex 1y AByMsI TOUKaMU
KOOPJIMHATHON IPSIMOIA.

[TpsamoyronbHas cucrema koopnauHar, ocu OX u Oy. AOcmucca u opAMHaTa TOYKHM Ha
KOOpAUMHATHOM IuiockocTH. Ilpumepsl rpadukoB, 3amaHHBIX (opmynamu. YreHue rpadukoB
peanbHbIX 3aBUcUMOcTed. [lonsatue ¢pynkuuu. I'padpuk Qynkiun. ColictBa ¢pyHkuuid. JIuneitnas
byukiwys, e€ rpaduk. ['padux Gynkuuu y = [X|. [paduueckoe pelieHne TUHEHHBIX ypaBHEHHIA U
CUCTEM JIMHEHHBIX YPaBHCHUM.

8 KJIACC



Yuciaa 1 BBIYHCTICHUSA

KBaaparueiii kopeHb u3 uucia. [loHstue 00 wuppanuoHaabHOM 4Hcie. JlecaTuuHbie
NpUOIMKEHUST UPPAMOHAIBHBIX Yrced. CBoiicTBa apu(MeTHUECKUX KBAAPATHBIX KOPHEH M HMX
IIPUMEHEHHE K IPeoOPa30BaHHUIO YUCIIOBBIX BHIPAXKEHUHN U BHIUMCIICHUSAM. JleHCTBUTEIbHBIE YUCIIA.

Crernens ¢ 11e7bIM NT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3alKch YUCIIA.
AsredOpanyeckue BbIpasKeHMsI

KBagparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpaumveckoil npobu. CrokeHwue,
BBIUUTAHWE, YMHOXCHHE, ACJCHHE anreOpandeckux JpobOei. ParuoHanbHble BBIpRXEHUS U HX
npeoOpa3oBaHue.

YpaBHeHusi 1 HepaBeHCTBA

KBagpatHoe ypaBHeHMe, (opMyia KOpHEHl KBaJpaTHOro ypaBHeHMs. Teopema Buera.
Pemenue ypaBHeHHH, CBOIALIMXCA K JUHEHMHBIM M KBajgpatHbiM. [lpocreiimme gpoOHO-
panMoHaIbHbIE YPAaBHEHUS.

I'padmueckas MHTEpIpeTalus ypaBHEHUH C JBYMS HNEPEMEHHBIMM U CHUCTEM JIMHEHWHBIX
ypaBHEHUH C JABYMs IepeMeHHbIMU. [IpuMepsl perieHus: CucTeM HeJIMHEHHBIX YPaBHEHUN C ABYMS
[IEPEMEHHBIMH.

Perenue TeKCTOBBIX 3a7jay anreOpandeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W MX CBoMcTBAa. HepaBeHCTBO C€ OAHOM TEPEMEHHOM.
PaBHOCHIIBHOCTD HepaBeHCTB. JIMHelHbIe HEpPaBEHCTBA ¢ OAHON nepeMeHHO. CucTeMbl TMHEMHBIX
HEPABEHCTB C OAHOW IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢ynkumu. OOMaCTh ONpeneieHUus] M MHOXECTBO 3HaueHHH (yHKImH. CriocoOb
3aaHus QyHKIHIL.

I'padux pyakmmn. Urenue cBorcTB pyHKIHH 110 €€ rpaduky. [Ipumepsr rpagukoB GyHKIHH,
OTPaXKAIOIIUX pealibHbIE MPOLIECCHI.

@YHKIMY, ONUCHIBAIOIIME MPSMYI0 U OOpaTHYIO IMPONOPLUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxn. Oynkmun y = X2, y = X3, y = VX, y=|x|. ['paduueckoe perienne ypaBHeHHH i CHCTEM
YpPaBHEHUU.

9 KJIACC

Yuciia 1 BBIYHCTICHUSA

PannonanbHbple 4Kcna, MppalMOHAIBHBIE YKCIA, KOHEYHbIE U OECKOHEYHbIE JECSATUYHBIC
ApoOu. MHOXKeCTBO 1eHCTBUTEIBHBIX YUCEN, AEUCTBUTEIbHBIE YK CIIa KaK OECKOHEUHBIE 1eCATHUHBIE
npobu. B3anMMHO OJHO3HaUYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JIEHCTBUTENBHBIX YHCEN U
KOOPJAMHATHOU IIPSIMOA.

CpaBHeHuE [I€HCTBUTENBHBIX 4YHCEN, apu(pMETHUeCKHe AEUCTBUS C JAEWCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPA, JUTUTEILHOCTD IIPOLIECCOB B OKPYXKAIOLIEM MHpE.

[TpubnmxEHHOE 3HAaYEHHWE BEJIMYMHBI, TOYHOCTh HpUOMKeHUs. OKpyriieHHe Yuced.
[Ipuknaka 1 OLleHKa pe3yabTaTOB BEIYMCICHHM.

YpaBHeHHs U HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpartHoe ypaBHeHue. Penienne ypaBHeHuUM, CBOAAIIMXCS K KBaApaTHbIM. bukBanpaTHoe
ypaBHeHue. [lpumepsl pelieHuss ypaBHEHUW TPEThEd M YETBEPTOM CTENEHEH pa3loKeHUEM Ha
MHOYUTEIH.

Pemenue npoOHO-parimoOHAIBHBIX YpaBHEHUN. PellieHne TeKCTOBBIX 3a/1au alreOpandeckum
METOJIOM.

VYpaBHeHHe Cc AByMs MepeMeHHbIMH MU ero rpaduk. PemieHue cuctem ABYX JIMHEWHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU. PellleHne cucTeM JByX YpaBHEHHH, OTHO U3 KOTOPBIX TUHEHHOE,



a Jpyroe — BTOpod cremeHu. ['paduueckass HMHTEpIIpeTalUsi CHUCTEMbl YPaBHEHHH C JByMs
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JMHEMHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. PemenHue cucreM JIHMHEHMHBIX
HEpaBEeHCTB C OJHOW mnepeMeHHOW. KBanaparHele HepaBeHcTBa. ['paduueckas uHTEpnperauus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKIUN

KBamparnunast ¢yHkmus, e€ rpapuk u cBoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
napaboIibl, 0Cb CHMMETPHH 11apadoJIbl.

I'paduku Gyskmmit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| i ux cBoiicrsa.
YucaoBbie MOCIEI0BATEILHOCTH H IIPOrPecCUH

[ToHsiTMEe 4YMCIIOBON NOCIENOBATEIBHOCTH. 3aJaHHE I0CIIEI0BATEIbHOCTH PEKYPPEHTHON
dhopmymoit u popMyIoi N-ro YieHa.

Apudmerndeckas u reomerpuyeckas nporpeccuu. @opmyIibl N-ro YieHa apupMeTHIecKol u
rE€OMETPUUYECKOM MPOTrPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300paxeHne wWieHOB apu(pMETHUYECKOW M TI'€OMETPUYECKOH Iporpeccuil TOYKaMu Ha
KOOPJAMHATHOM IUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAIBHBIA pocT. CI10KHBIE IPOLIEHTBHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOSHUS MPOTrpaMMbl yueOHOI0 Kypca «AJredpay» XapakTepu3yrOTCs:
1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM HHTEpeca K IPOLUIOMY M HACTOSLIEMY POCCUHCKON MaTeMaTHK{, LIEHHOCTHBIM
OTHOIICHHUEM K JOCTUKEHHUSIM POCCUHCKUX MaTeMaTUKOB U POCCUICKON MaTeMaTUYECKOM HIKOJBI, K
MCIIOJIb30BAHUIO ATUX JOCTUKEHUM B IPYTUX HayKaxX W MPUKIATHBIX cepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBECHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO 00S3aHHOCTEN I'paX/1aHWHA U pealln3allly ero npas, IpeCTaBICHUEM
0 MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MPOLEIYp
IPaKJaHCKOT0 001IecTBa (HarpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKJICHHIO S THUYECKUX
mpo0sieM, CBSA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUN HayKH, OCO3HAHHEM Ba)KHOCTHU
MOPaJIbHO-ITUUECKUX MPUHIHUIIOB B I€ATEIbHOCTH YUEHOTO;

3) TpyAOBOE BOCTIMTAHME:

YCTAaHOBKOWM Ha AaKTUBHOE YYacTHME€ B pEHIEHMM MPaKTUYECKHX 3a/Jad MaTeMaTH4ecKou
HAMpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYEeCKOro O0pa30BaHMS Ha MPOTSIKEHHH BCei
KU3HU JUISI YCIENIHOM NMPO(ECCHOHAIBHON IESTeNbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHHUH,
OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHEM MHAMBHUAYabHON TPAeKTOPUU OO0pa30BaHUs U KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YeCKOe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3CTETHUYECKOMY BOCHPUATHIO MaTEMaTHYECKHUX OOBEKTOB,
3a]1a4, pelIEHU !, pacCyXACHUH, YMEHHIO BUJIETh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HeHHOCTH HAYYHOI0 TO3HAHUSA:

OpHUEHTAINEH B JIEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJCTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKA, MPUPOABI U OOIIECTBA, IOHUMAaHUEM MaTeMaTUYECKON HayKu
Kak cQepbl YeIOBEYECKOW EeATENBHOCTH, JTAaloB €€ pa3BUTHS M 3HAYUMOCTU JUIS Pa3BUTHUS
LUMBUJIN3AMHU, OBJAJICHUEM SI3bIKOM MaT€MaTUKH U MaTeMaTHYeCKOM KyJIbTypoil Kak CpelcTBOM
MO3HAHUS MHPAa, OBIAJICHUEM MTPOCTEHIIMMU HABBIKAMU HCCIIEI0BATEIbCKON NESTEIbHOCTH,



6) ¢usnyeckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSi U HIMOIUOHAJIBLHOIO
0J1aronoJTyyus:

TOTOBHOCTHIO TPUMEHSTh MAaTEMAaTHUYECKUE 3HAHMUS B MHTEpPECaX CBOETO 3J0pPOBbs, BEICHUS
3I0pOBOr0 00pasa XKU3HU (30pOBOE NMUTaHHE, cOATaHCHUPOBAHHBIA PEXUM 3aHATHH U OTAbIXA,
perynsipHas (u3nyeckass aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HaBBIKA peQIIeKCHUHU, NMpPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTo e MpaBa APYroro 4eioBeKa;

7) 3K0JI0rMYeCcKoe BOCIIUTAHME:

OpHUEHTaIlMel Ha MPUMEHEHUE MaTeMaTHUYeCKUX 3HAHUM JIJIS pellieHus 3a/1a4 B 00JIaCTH COXPAHHOCTHU
OKpY’Kalolllel Cpejibl, MIaHUPOBAHUS IMOCTYNKOB M OLEHKH WX BO3MOKHBIX MOCIEJICTBUM MAJis
OKpY>Karolllel cpesibl, 0CO3HaHUEM IJI00ATBFHOTO XapaKTepa SKOJOTUYECKUX MpoOiIeM U MmyTed ux
penieHus;

8) ananTanus K U3MEHAOIMMCS YCJIOBUSIM COIUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBUSX HEONPEICIEHHOCTH, TOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESTeNbHOCTb, B TOM YHCJIE€ YMEHUE YUUTHCA Y APYTHX
J0JIeH, MPUOOpETaTh B COBMECTHOM JIEATETbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMITETCHIIMH U3 OTIbITa
APYTrux;

HE0OXOIMMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHWMU, B TOM YHCIe (POPMYITHPOBATH UJCH, TTOHSTHS,
TUNOTE3bl 00 O0BbEeKTaxX M SBJICHHSIX, B TOM YHUCJIE paHee HEU3BECTHBIX, OCO3HABaTh NEHUIUTHI
COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalHMIO, BOCHPUHUMATH CTPECCOBYIO CUTYAlUIO Kak
BBI30B, TpPEOYIOIIUNA KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHUS U JIEHCTBUS,
(GbopMynupOBaTh U OLICHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

ba3oBble Jlornueckue 1elCTBHSA:

o BBISBIIATh W XapaKTE€PU30BaTh CYLIECTBEHHbIE IPHU3HAKM MaTeMaTHUYECKUX OOBEKTOB,
MOHSTHM, OTHOLIEHUH MEXy MOHATUSAMH, (POPMYJIUPOBATH OIpE/IeICHHs IOHATUH, yCTaHABINBATh
CYIIECTBEHHBIN MpPHU3HAK KiIacCU(UKAIMH, OCHOBAHMS Al 00OOILIEHHUS M CpaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

L4 BOCIIPUHUMATD, (pOpMan/IpOBaTB u Hp606pa3OBLIBaTB CYXKIACHUSA: YTBCPAUTCIBHBIC U
OTpULATCIIBHBIC, CANHUYHBIC, YACTHBIC U O6H_[I/IC, YCJIOBHBIC;
L4 BBIABJIATE MAaTCMATUYCCKHUEC 3aKOHOMCPHOCTHU, B3aWMMOCBA3U W MNPOTUBOPCHUA B Q)aKTaX,

JAaHHBIX, HAOIIOICHUSX U YTBEPKJICHUSX, IIpe/yIaraTh KpUTEPUH I BBISBICHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEYHIA;

o JiefaTh BBIBOJBI C MCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTHMBHBIX W HMHIYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;
° pa3dupath J0Ka3aTeIbCTBA MAaTEMaTHYECKHX YTBEPXKIEHUH (MpsiMble M OT MPOTHUBHOIO),

MIPOBOJIUTH CAMOCTOSITENIFHO HECJIOXKHBIE JI0Ka3aTeNbCTBA MaTeMaTHYECKUX (PAKTOB, BBICTPAUBATh
apryMeHTallMi0, MPUBOJIUTh NPUMEPhl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyX1eHus;

o BbIOMpaTh croco0 pelieHus y4eOHO 3a/1auu (CpaBHUBATh HECKOJIBKO BapUAaHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOAAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarebcKue AeHCTBHA:

o HCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENIbCKUM MHCTPYMEHT MO3HaHUA, (GOPMYyIUPOBATH
BOIPOCHI, (pUKCHUpYIOLIHE NMPOTUBOpEUre, NpoOIeMy, CaMOCTOSTEILHO YCTaHABIMBATh UCKOMOE U
JIaHHOE, OPMUPOBATH TUIIOTE3Y, APT'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;



o MPOBOAWTh 1O CAaMOCTOSTEIHHO COCTABICHHOMY IUIaHY HECIIOKHBIH OSKCIIEPUMEHT,
HEOOJIBIIIOE HCCJICIOBAHME TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro OOBEeKTa,
3aBHCHMOCTEH 00BEKTOB MEXITY COOOI;

° CaMOCTOSTENIbHO (POpMyJIMpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJIIOJICHUS, WCCIICIOBAHUS, OLICHWBATh JIOCTOBEPHOCTh IOJIYYCHHBIX PE3YJIbTAaTOB, BBIBOJOB H
000011IeHMIT;

° MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEATIONOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Paborta ¢ unopmanmeii:

o BBISIBJISITH HEJOCTATOYHOCTh U M30BITOYHOCTH MH(OpPMALMM, NaHHBIX, HEOOXOAUMBIX IS
pelieHus 3a1a4u;

o BBIOMpPATh, AHAJIM3HPOBATH, CHCTEMATH3MPOBATH M HMHTEPIPETUPOBATH HH(OPMAIIIO
Pa3NUYHBIX BUAOB U (POPM MPEICTABICHHUS;

o BbIOUpaTh (hopMy MpeacTaBieHUs HHOOPMALMKA M WLIIOCTPUPOBATH pellaeMble 3ajaud
CXeMaMH, IuarpaMMaMu, UHOU rpaduKoi U UX KOMOUHALIUAMU;

. OLICHUBATh HAA&KHOCTh WHGOpPMAIMM IO KPUTEPUSM, NPEIJIOKECHHBIM YUYUTEIeM WU

c(OpMyYJIHPOBAHHBIM CAMOCTOSITEIBHO.

KoMmmyHukaTnBHbBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

o BOCIIPUHUMAaTh U (OPMYJIMPOBATH CYKIEHHUS B COOTBETCTBUM C YCIOBUSMH U ILEISIMHU
00I11IeHus, ICHO, TOYHO, TPAaMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NIMCbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHUS T10 X0y PELIEeHUs 3a]jaul, KOMMEHTHUPOBATh MOJyYEHHBIN Pe3ysIbTarT;

o B XO0/i¢ OOCYXJEHMs 3a/laBaTb BOIPOCHI 10 CYILECTBY OOCYXJIaeMOH TeMbl, IpOOIeMbl,
pelaeMoil 3ajauM, BBICKA3bIBATH MJIEH, HALCJICHHbIE HAa IIOUCK PELICHMs, CONOCTABIIATH CBOU
CYXACHUSI C CYKICHHUSIMHM JIPYIrMX YYaCTHUKOB JAMajora, oOHapyKuMBaTh pa3jIU4v€ U CXOJCTBO
MO3ULIMH, B KOPPEKTHOU opme HOopMyTUpOBaTh pa3HOIIACHsl, CBOU BO3PAKECHHUS;

. IPEJCTaBIISITh PE3yJbTaThl PELICHUs 3aJayd, SKCIIEPUMEHTA, HCCIEOBaHUs, IPOEKTa,
CaMOCTOSITENTLHO BBIOMPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a[ad MPE3CHTAMH U OCOOCHHOCTEH
ayIUTOPHH;

o MOHMMATh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBUAYAIbHOW pabOThl Hpu
pelIeHnr y4eOHbIX MaTeMaTHUYECKHX 3a/1a4;
o IIPUHUMATh 1EJIb COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATH OPraHU3aLHUI0 COBMECTHOM

paloThl, pacupeaensTh BUIbl paboT, 10roBapuBaThCs, 00CYKIaTh MPOLECC M Pe3ynbTaT padoThI,
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

o y4acTBOBaTh B TPYNINOBBIX (opmax padoThl (00CyXIeHHs, OOMEH MHEHHUSMH, MO3TOBBIE
IITYPMBI U APYTHUE), BBINOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JICHCTBHS C JPYTUMHU
YJieHaMH KOMAaH[bI, OIEHHBATh KadeCTBO CBOETO BKJIaga B OOMIMI TMPOAYKT TO KPHTEPHSM,
c(OpMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHUCTBHSL.

PeryasiTuBHbIe yHHBepcaJdbHble yueOHbIE AeiicCTBUSA

Camoopranmu3anus:

o CaMOCTOSITENIbHO COCTABJISITH IJIaH, aITOPUTM PELIeHUs 3aJa4yu (WM €ro 4acTb), BBIOMpPATh
CIoco0 pemieHduss ¢ y4€TOM HUMEIOIIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEHICHUH ¢ y4ETOM HOBOW WH(MOPMAIIHH.
CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

° BIIAZIETh CIIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIlecca W pe3yibTaTa perieHus
MaTeMaTHIeCKOM 3a1a9H;
° MPEABUIETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIpU PELICHUU 3aJa4yd, BHOCHUTH

KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAllIEHHBIX OIMIMOOK, BBISIBICHHBIX
TPYIHOCTEN;



J OLICHUBATh COOTBETCTBUE pe3yJbTaTa MACATEIbHOCTH IOCTABICHHOW I M YCIOBHSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUSI WM HEJIOCTIDKCHHS IIeTH, HaXOAUTHh OMIMOKY, JaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIty 00y4enus B 7 Kjacce 00yJarOMIHIACS MOJIYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThl:
Yucia U BBIYHCICHUSA

BbimonHATe, coyeras yCTHblE M TNHCbMEHHBIE NpPUEMBL, apu]MeTHUecKue ACUCTBUS C
palMOHAIbHBIMU YHUCIIAMHU.

HaxonuTe 3Ha4YeHHs YUCIOBBIX BBIPAKEHHH, NMPUMEHATh pa3zHOOOpa3HblE CHOCOOBI M MPUEMBI
BBIUUCIICHUS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COIEPKAILUX OOBIKHOBEHHBIE U JECSTUYHbIE TPOOH.
[lepexoauth OT OHOM (HOPMBI 3aMKUCH YHCEN K APYyroi (mpeoOpa3oBHIBATh AECATHUHYIO JIpOOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO AECATUYHYIO IPOOBb).
CpaBHUBaTh U YHIOPSAJOYMBATh PALlMOHAJIbHBIE YUCIIA.

OxpyryaTh yncia.

BBINIONMHATE NPUKUAKY M OLICHKY pe3ylbTaTa BBIYHCICHUN, OLIEHKY 3HAYEHHM YHMCIIOBBIX
BBIPAKCHUH. BBINIOIHATE AEUCTBUSI CO CTENIEHSMH C HATYPAJIbHBIMU [TOKA3aTEIISIMHU.

[IpuMeHATh NpU3HAKK JEIMMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HATYPAJIbHBIX YHCEIL.

Pemarp  NpakTUKO-OPMEHTHUPOBAaHHBIE  3aJayd, CBS3aHHBIE C  OTHOIICHHWEM  BEIUYHH,
IIPONOPLUUOHAIBHOCTBIO BEJIUYMH, IIPOLEHTAMU, HHTEPIPETUPOBATh PE3YJIBTATHI PEIICHUS 3a1a4 C
y4€TOM OrpaHHUYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

Auredpanyeckue BbIpasKeHUs

Vcnonb30BaTh anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IPOLIecce OCBOCHHUS
y4eOHOTO MaTepuania.

HaxonuTh 3HaueHust 0yKBEHHBIX BBIPAKEHUM MIPU 3aJJaHHBIX 3HAUEHUSX IIEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHUs 1LIEJOTO BBIPAKEHUS B MHOIOWIEH NPHUBEIECHHUEM HOJO00HBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

BBINIONHATE yMHOKE€HHE OAHOYWIEHA HAa MHOTOWIEH M MHOIOYJIEHAa HAa MHOTOWIEH, NPUMEHATH
(dbopMyIIbI KBaipaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCymecTBIATh Pa3I0KEHUE MHOTOUIEHOB HAa MHOMKUTEIM C IOMOIIBI0 BBIHECEHMSI 3a CKOOKH
00I1Ier0 MHOXKUTEIS, TPYIITUPOBKHU ClIaraeMbIX, IpUMEHEHUs (OpMYI COKPALIEHHOTO YMHOXKEHUSI.
[IpumensTh npeoOpa3oBaHMsI MHOTOWIEHOB ISl PELIEHMs] pa3IMYHbIX 3aJad W3 MaTeMaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTHKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HaTypajJbHBIMU IOKa3aTeJAMU JJi1 IpeoOpazoBaHUs
BBIPA)KCHU.

YpaBHeHHd U HEPABEHCTBA

Pemrate nuHEHBIE ypaBHEHUS ¢ OJHOM MEPEMEHHOM, IIPUMEHSS MIPaBUJIa IIEPEX0Aa OT UCXOIHOTO
YPaBHEHUs K paBHOCHIBHOMY eMy. IIpoBepsTh, ABIIAETCS JIM YUCIIO KOPHEM YpaBHEHHUS.
[TpumensTh rpaduueckre METOAbI P PEIICHUH JTMHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[Tonbuparh mnpuMepsl Map 4YKCEN, SABISIOINIMXCS pEHICHHEM JIMHEHHOro YpaBHEHHS C JBYMS
IIEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOM IUIOCKOCTH TpaUK JIMHEHHOrO YpaBHEHHUS C ABYMS IE€PEMEHHBIMHU,
MOJIb3YACh T'paMKOM, MPUBOAUTH MPUMEPHI PEIICHNs YPAaBHEHUS.

Pemiate cuctemsl IBYX JTMHEHHBIX YPAaBHEHH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUuecKH.
CocTraBiATh M peniaTh JUHEWHOE YPABHEHUE WJIM CUCTEMY JMHEHHBIX YPAaBHEHMU IO YCIOBHIO
3aJ1a4M, HUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MTOJIyYE€HHBIN pe3yJbTar.
DOYyHKIUHT

N300pakaTh Ha KOOPIAMHATHOM MPSAMON TOUKH, COOTBETCTBYIOIIUE 33aJJaHHBIM KOOPIUHATAM, JIy4H,
OTPE3KH, HHTEPBAJIbL, 3aAIIUCHIBATh YHCIIOBbIE IPOMEKYTKHU Ha aareOpanyeckoM si3bIKe.



OTMeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJIWHATaM, CTPOUTH TpaduKu
nuHerHbIX QyHKIui. CTpouTth rpaduk GyHKIUU Y = [X].

OnwuchIBaTh ¢ TOMOIIBIO (PYHKINH N3BECTHBIE 3aBHCUMOCTH MEX/y BETMUYMHAMHU: CKOPOCTb, BpeMs,
paccrosiHue, 1eHa, KOJIMYeCTBO, CTOMMOCTb, TPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM paboThI.
HaxonuTs 3HaueHune GyHKIMM 1O 3HAYCHUIO €€ apryMeHTa.

[lonumarp rpaduueckuit crocod mpeacTaBieHUs M aHanu3a HHQOpPMALMM, U3BIEKATh U
MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPAPHUKOB PeaTbHbBIX MPOIECCOB U 3aBUCHMOCTEH.

K koH1y 00yuenus B 8 kijacce 00yJaronuiics MoyqduT CIeayrOIIue MpeIMEeTHbIE Pe3yIbTaThl:
Yucna v BbIYMCICHUSA

Hcnonbs30BaTh HavYalbHBIE MIPEACTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YMCEI JJIsl CPAaBHEHHS,
OKpYTJICHUS W BBIUMCIICHUH, M300pa)xkaThb JEHCTBUTENbHBIC YUCIIAa TOYKAMH Ha KOOPIWHATHOM
MPSMOM.

[TpuMeHATh TOHATHE apHU(PMETUUYECKOTO KBAJPATHOTO KOPHSA, HAXOIWTh KBaJpaTHBIC KOPHH,
UCIIONIB3YSl TMPU HEOOXOJUMOCTH KaJbKYyJSTOp, BBIIOJHATH MNPeoOpa3oBaHUsl BBIPAKCHUIA,
coJieprKalluX KBaJpaTHblE KOPHU, UCIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonb30Bath 3aMCH OOJIBIINX U MAJIBIX YHCEIN C TOMOMIBIO ECATUYHBIX IPOOei U cTereHel yncia
10.

Anaredpanyeckne BbIPaKeHUs

[IpuMeHSTh MOHATHE CTENEHU C LIEJIbIM TOKA3aTelIeM, BBIIOJIHATh NPeoOpa3oBaHUS BBIPAKECHUH,
coJiep KallluX CTENEHHU C LUEIbIM IT0Ka3aTeIeM.

BEIMONHATE  TOXIECTBEHHBIE TPEOOpPa3OBaHMs PALMOHAIBHBIX BBIPAKEHHH Ha OCHOBE IPABHI
JEHCTBHI HaJl MHOTOYWIEHAMH U alreOpandeckKuMH IpOoOsiMHU.

PacknanpiBaTh KBaipaTHbIN TPEXUIECH HA MHOXKUTEIH.

[IpumensTh npeoOpa3oBaHUsI BBIPAKEHUN A pPEUICHHs pa3lW4HBbIX 3a/7ad M3 MaTeMaTUKH,
CME)KHBIX [IPEIMETOB, U3 pPEabHON MPAKTUKH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp nuHelHble, KBaJpaTHbIE YPAaBHEHUsS U pallMOHAJIbHBIE YPaBHEHMS, CBOJSAIIUECS K HUM,
CUCTEMBI JIByX YPAaBHEHHMH C ABYMs [IEPEMEHHBIMHU.

[IpoBomuTE mpoOCTEHIIME WCCIECAOBAHUSA YPABHEHWH W CHUCTEM YypaBHEHUM, B TOM 4YHUCIE C
NpUMEHEHHEM IpaduuecKux MpeacTaBieHul (yCTaHaBIMBaTh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHUH pellIeHusl, €CIIU UMEET, TO CKOJIBbKO, U IIpOoYee).

[lepexoauTh OT CiIOBECHOH (HOPMYIMPOBKH 3aJaud K e€ anreOpandeckodl MoOJeNH C MOMOILBIO
COCTaBJICHUSI YpaBHEHMsS] WMJIM CHCTEMbl YPAaBHEHHH, HHTEPIPETHPOBaTbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1ay¥l IOJIy4ECHHBIN pe3ynbTar.

[IpuMeHsTh CBOMCTBA YHUCJIOBBIX HEPAaBEHCTB JJII CpPAaBHEHMS, OLIEHKH, pellaTh JIMHEHHbIE
HEpPaBEHCTBA C OJHOM NMEePEMEHHON U UX CUCTEMBI, JaBaTh rpa)MuecKyr0 MILUTIOCTPALINI0 MHOXKECTBA
pelIeHni HepaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonumarh W MCHOJB30BaTh (PYHKIMOHANbHBIE TOHATUS M A3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaYeHMs), ONpPEAeNITh 3HaYeHHE (YHKIMU MO 3HAYEHUIO apryMEHTa, ONpEelelisiTh CBONCTBA
dbyakuun o eé€ rpaduky.

Ctpoutb rpaduKu 3J€MEHTapHBIX QYHKIUH BUJIA:

y =k/X,y=x2,y=x3,y = |X|, Yy = VX, ONECBIBATH CBOICTBA YNCIOBOH (YHKIIHH IO e rpaduKy.

K koHiry o0yuenus B 9 kjacce 00y4aromuiics MoyquT Caelyromue NpeIMeTHbIE pe3yIbTaThl:
Yucia v BbIYUCTCHUSA

CpaBHUBaTh U YNOPSAJOYNBATH PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA.

BemmonuaTe apudmeTHueckue JEHCTBUS C palMOHAJIbHBIMU YHUCJIAMH, COYeTash YCTHBIE U
MIMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIUMCIIEHUS C UPPALMOHAIBHBIMU YU CIIAMHU.

HaxoauTh 3HaueHus cTeneHel ¢ HeabIMu oKa3aTeNIIMUA U KOPHEH, BBIYUCIISATh 3HAYSHHSI YNCITIOBBIX
BBIPAKCHUM.



OKpyryiATh JAEHWCTBUTENbHBIE YMCJIA, BBINOIHATH NPUKUAKY pE3yJabTaTa BBIYHUCICHHUM, OLEHKY
YHCIIOBBIX BBIPA)KEHUI.

YpaBHeHusi 1 HepaBeHCTBA

Pemiate nuHeliHbIe U KBaJIpaTHbIE YpAaBHEHMsI, ypPaBHEHU, CBOSILMECS K HUM, IpOCTeHIINe JpOOHO-
paloHaIbHbIE YPAaBHEHUS.

Pemiate cucremsl ABYX JIMHEHHBIX YPaBHEHUH C IByMsl IEPEMEHHBIMHU U CUCTEMBI JIBYX YPaBHEHUH,
B KOTOPBIX OJIHO YPAaBHEHUE HE SIBJISETCS JIUHEHHBIM.

Pemiate TekcTOBBIE 3aaun alreOpandeckuM CocoOOM € MOMOILBIO COCTaBJIEHUS YpaBHEHUS WIH
CUCTEMBI JIByX YPAaBHEHHH C ABYMs [IEPEMEHHBIMHU.

IIpoBomuTh mpoCTEWIIME HCCIEIOBAaHUA YPABHEHUH M CHCTEM YpPaBHEHHH, B TOM YHCIE C
NpUMEHEHHEM TIpaUuecKuX MpeAcTaBIeHUi (YCTaHABIMBATh, UMEET JIM YPAaBHEHUE WM CHUCTEMa
YPaBHEHHH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee).

Pemate nMHEiHBIE HEPABEHCTBA, KBaApaTHbIC HEPABEHCTBA, H300paXaTh pPElICHUE HEPaBEHCTB Ha
YHCIIOBOM MPSIMOM, 3alUCBhIBATh PEIIEHUE ¢ IOMOILBIO CUMBOJIOB.

Pemarp cucTeMbl JMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBaJpaTHOE
HEpaBEHCTBO, M300pa)kaTb pEIICHHWE CUCTEMbl HEPABEHCTB Ha YHMCIOBOM MpPSMOM, 3amMchIBaTh
pellIeHne C OMOILbIO CUMBOJIOB.

Vcnonb30BaTh HEpaBEHCTBA IPU PELICHUH Pa3IMYHbIX 3a]1a4.

DYyHKIUH

Pacnio3HaBath (yHKIMM U3yyeHHbIX BHUIOB. Iloka3bIBaTh CXEMaTHYECKU pAaCIOIOKEHUE Ha
KOOPJIMHATHO# TI0CKOCTH rpadukoB GyHKimid Buna: y = kx, y =kx + b,y =k/x,y =ax2 + bx +c, y
=x3, y =X, y = [X|, B 3aBHCHMOCTH OT 3HAYCHHIT KO3(PHUIIUCHTOB, OMHCHIBATH CBONCTBA ()YHKIIHMIA.
Ctpouth M M300paxaTh CXeMaTHYECKH IpadUKH KBAJPAaTHYHBIX (YHKIUI, OMHCHIBATH CBOWCTBA
KBaJPaTUYHbIX QYHKLUH 110 UX rpaduram.

Pacnio3naBate KBagpaTHuHyl0 (YHKOHIO 1O (GOpMyse, NPUBOAUTH TPUMEPHI KBaIPATUIHBIX
GyHKUMN U3 peallbHOM XKU3HU, GPU3UKU, TE€OMETPUH.

YucinoBble NOC/I€10BATEILHOCTH U POrPeccuu

Pacrnio3HaBaTh apupMeTHIECKYIO M TEOMETPUUECKYIO IIPOTrPECCUH MPH pa3HbIX ClIoco0ax 3aJaHMmsl.
BbINONMHATE  BBIUKCIEHHMS C HCIOJIb30BaHMEM (opMyn N-ro  wieHa apudmeruyeckol u
re€OMETPUUYECKOM MPOTPECCU, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh 4ieHbl NOCIEI0BATEIILHOCTH TOUKAMH Ha KOOPIMHATHON TJIOCKOCTH.

Pemats 3a1aun, CBSI3aHHBIE C YNCIOBBIMU ITOCIEA0BATEIBHOCTSMH, B TOM UHCJIE 3a7Ja41 U3 PEATIbHOU
YKU3HHM (C UCTIOIH30BAHUEM KAJIBKYJIATOPA, IU(PPOBBIX TEXHOJIOTHH).

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOIIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VAEHUKA

METOANYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA
HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



TEMATHYECKOE IINTAHUPOBAHMUE

7 KJIACC
HaunmenoBanue pasnenos u | Koi-Bo OneHouHble
Ner\t [IporpammHoe coaepxkaHue [IpoBepsiemble pe3yabTaThl
TEM JacoB PONEYPhI
[TonsiTHE panoOHaIBLHOTO Bemonnare, coueras YCTHBIE u | KontponbsHas
yucna. ApudmeTnaeckue MMMCbMEHHBIC TPUEMBI, apudmernueckue | padora Ne |
JeHCTBUS JIEUCTBUS C pallMOHATBHBIMU YU CIIAMH.
C palMOHAJIbHBIMHU YHCJIAMHU. Haxoants 3HAYCHHUS yuciaoBeiX | Kogupr
CpaBHeHue, ynops10uMBaHue BBIPDAKECHHM, NMPUMEHITh Pa3sHOOOpa3HbIE | IMPOBEPSEMBIX
palMOHAIBHBIX YKCEIL. CcrocoObl U TMpPUEMBbl  BBIYUCICHHUS | PE3YIbTATOB:
Crenenb 3HAYECHHUU JPOOHBIX BBIPAKECHHUI,
C HaTypaJbHBIM [TOKa3aTeJIeM. CoJIep KaIIiX OOBIKHOBEHHEIE n| 11-18
Pemenne ocCHOBHBIX 3a7a4 Ha JIeCATUYHBIE IPOOH.
JIpoOH, IPOLIEHTHI U3 peasibHOM | [lepexoauTs OT oxHON (GOpMBI 3amucH
MPaKTUKH. gucenl K  Jpyroil  (mpeoOpa3oBBIBATH
[Ipu3Haku nen1MMoCTH, JIECATUYHYIO Jpo0b B OOBIKHOBEHHYIO,
Pa3JI0KEHUS HA MHOKHUTEIIN OOBIKHOBEHHYI0 B JCCATHYHYIO, B
1 Yuncna 1 BEIYHUCICHUS. o5 HaTypaJIbHbIX YHCET. YACTHOCTH, B OCCKOHEUHYIO JECATHYHYIO

PanmonanpHbIe Uncia

PeanbHbIe 3aBUCUMOCTH.
[Ipsimas u oObpaTHas
MPOMOPIUOHATILHOCTH.

JIpoOBb).

CpaBHuBaTh u
paloHaIbHbIE YKCa.
OKpyryIATh yncIa.
BbIONHATE  OPUKHIKY U
pe3yJprara BBIYHCIICHU,
3HAYEHHUM YMCIIOBBIX BBIPAKECHUM.
BBINONHATE NEHWCTBHA CO CTENEHSIMH C
HaTypaJIbHBIMU OKa3aTeISIMHU.
IIpumeHsITh  TpU3HAKU JEIIMMOCTH,
pas3jioKeHUe Ha MHOXKHUTEIHN
HaTypaJIbHbIX YHCEIL.

Pemars MPAKTUKO-OPHUEHTUPOBAHHbIE
3a]a4i, CBSI3aHHBIE C  OTHOIICHHUEM

YIopsa041uBaThb

OIIEHKY
OLICHKY




BEJIMYMH, MPONOPUUOHATBHOCTHIO
BEJIMYMH, TPOLIEHTAMH, UHTEPIIPETUPOBATH
pe3ynbTaThl PpELIEHUs 3aJad C y4eToOM
OrpAaHUYEHUN, CBA3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX 00BEKTOB.

Anrebpanueckue
BBIPQ)KEHUS

27

bykBeHHbIE BBIPAYKECHHUS.
[Tepemennsie. Honyctumble
3HAuEHUs IIEPEMEHHBIX.
DopMYIIbL.

[IpeobpazoBanue OyKBEHHBIX
BBIPAXKEHUH, paCKpBITHE CKOOOK
Y TIPUBEJICHUE TIOJJOOHBIX
cllaraeMbIX.

CBoiicTBa CTENIEHU C
HaTypaJbHBIM MOKa3aTeJIEM.
MHoro4JieHsl.

Crnosxenue, BBIYUTaHUE,
YMHOKEHHE MHOTOUYJICHOB.
DopMyIIbl COKPAILLIEHHOTO
yMHO€EHHU. Paznoxxenue
MHOTOYJIEHOB Ha MHOKUTEIH

Hcnons3oBarhanreOpanieckyro
TEPMHUHOJIOTHEO U CHUMBOJIHKY,
NPUMEHSTh €€ B TMPOIECCe OCBOCHUS
y4eOHOIro MaTepuania.
Haxomute  3HaYCHHS OYKBEHHBIX
BBIDOKCHUI TpH  3aJlaHHBIX
3HAYCHUSX MEPECMCHHBIX.
BeimonssaTe  npeoOpa3oBaHus
IIEJIOTO BBIPAKCHHSI B
MHOT'OYJICH MIPUBEJICHHEM
MOJOOHBIX  CJIATAEMBIX,  PACKPBITHEM
CKOOOK.

BBINIONHATE YMHOXKEHHE OJHOYJIEHA Ha
MHOT'OYJIEH U MHOT'OYJIEHA HA MHOT'OYJIEH,
MPUMEHSTH (OPMYJIbI KBaJipaTa CyMMBI U
KBaJpara pa3HOCTH.

Ocy1iecTBIATh pasioxeHue
MHOTOYJICHOB HAa MHOXHUTCIIN C ITIOMOIIBIO
BBIHECEHUS 3a CKOOKH o011ero
MHOXUTECIIA, prnHI/IpOBKI/I cJlaracMbIX,
npuMeHeHuss  (GOpMya  COKpalleHHOTO
YMHOYKEHHSI.

[TpumeHATH npeoOpa3oBaHUs
MHOTOYJIEHOB JJISl PEIIEHUs pa3INdHbIX
3aJady M3 ~ MareMaTHK{,  CMEXHBIX

MPEIMETOB, U3 PEATbHON MPAKTHKH.
Hcmons30BaTh CBOMCTBA CTEIIEHEH C
HATypaJIbHBIMHU MOKa3aTelIsIMU JUISL
npeoOpa30BaHMs BRIPAKEHUN.

Kontposbnas
paborta Ne 2

Kongr
MIPOBEPSIEMBIX
pe3yJIbTaTOB:

21-2.7




Pemate nuHelinble ypaBHeHUS C ojHOU | KoHTpoabHas
MEPEMEHHO, IpUMEHSIS npaBuia | pabora Ne 3
nepexoAa OT HCXOAHOIO YpaBHEHUS K
PaBHOCUJIILHOMY eMy. [IposepsiTs,
ABJISICTCA JIM YUCIIO KOPHEM YPaBHEHMS Konbl
[TpumensaTs rpaduyeckue METOAbl TPH | IPOBEPSEMBIX
VYpaBHeHue, NpaBuiIa | pelieHun JMHEWHBIX YPAaBHEHUH U UX | pe3yJbTaTOB:
npeoOpa3oBaHusT  YPAaBHEHUS, | CUCTEM.
PaBHOCHUJILHOCTh YPAaBHCHHI. [Togbupare  mpumepbl  map  uucen, | 3.1 — 3.6
JIuneliHOE ypaBHEHHE C OIHOM | ABIIOIIMXCA  PELICHUEM  JIMHEMHOrO
NIEPEMEHHOM, peleHne | ypaBHEHHUs C IByMsI IE€PEMEHHBIMHU.
JIMHENHBIX ypaBHeHUH. | CTpoUTh B KOOPAMHATHOW IIOCKOCTU
VYpaBHEHUS U HEPAaBEHCTBA 20 Pemenne 3amad ¢ noMombio | rpadMK JMHEHHOIO YpaBHEHHSI C JIByMs
YpaBHEHUH. MEPEMEHHBIMH;,  TIONB3YSICh  TpaduKoM,
JIuHeliHOe ypaBHEHHE C JBYMS | IPUBOAUTH pUMEpBI peleHus
MEPEMEHHBIMH M €ro rpaduK. | ypaBHEHHUS.
Cucrema  1Byx  JuHeWHbIX | Pemath  cucTeMbl  ABYX  JIMHEHHBIX
ypaBHEHUN c JIByMsl | ypaBHEHUH C JIByMs [IEPEMEHHBIMH, B TOM
[IEpEMEHHBIMU quciie rpadu4ecKu.
CocraBiATh W pemarb  JUHEHHOE
YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
YpPaBHEHHH 10  YCIOBHIO  3aJayH,
MHTEPIPETUPOBaTh B COOTBETCTBUMU C
KOHTEKCTOM 3aJa4n IIOJIyYEHHBIN
pe3yJbTar.
Koopaunara Toukn M306paxaTh Ha KOOPAMHATHON mHpsivoii | KOHTpONbHAS
Ha MIPSMOU. HucnoBele | TOYKH, COOTBETCTBYIOUIME  3aJaHHBIM pabora Ne 4
MIPOMEXKYTKH. KOOpJMHATaM, Ty4H, OTpPE3KH,
Koopaunats! u rpaduku. 24 PaccTosiHHE  MEXIy  JBYMs | MHTEpBabl,  3alHChIBATG  UHCIIOBble | KOIBI
DyHKINA TOYKaMU KOOPJIMHATHOM | MPOMEXKYTKU Ha aireOpandyeckoM si3bike. | MPOBEPACMBIX
TIPAMOH. OtMmeuaTh B KOOpPAMHATHOMN Pe3yJIbTaTOB-
HpsamoyronbHast CHCTCMA | miocKkOCTH TOYKH I10 338JaHHBIM 4146

KOOpAUHAT Ha IIJIOCKOCTH.

KOOPJIMHATAM.




[Tpumepb! TpaduKoB, 3aJaHHBIX
bopmynamu.

Urenue rpaduKoOB pealbHBIX
3aBUCHMOCTEHN. ITonsTne
¢byakuun. ['paduk  pyHKIMH.
CpoiictBa ¢ynkuuii. Jlunerinas
¢bynkums. [Tocrpoenue rpaduka
TMHEHHOU (QYHKLIUH.

Ctpoutb rpaduKu JIMHEHHBIX (QYHKINH.
Ctpouts rpaduk GyHKIUHU Y = [X|.

OnuceiBaTh C  TMOMOIINBIO  (PYHKITUH

HU3BCECTHBIC 3aBUCHMMOCTH MCKIY
BCIIMYMHAMMU . CKOpPOCTbD, BpeMm1,
pacCcTosHuE, OCHY, KOJIMYECTBO,

CTOUMOCTb, IPOU3BOJUTEIHLHOCTD, BPEMSI,
00beM paboTHI.

gia%fr Pymiim Haxonuth 3HaueHune QyHKIMU 1O
3HAYEHUIO €€ apryMeHTa.
[Tonumate rpadgudeckuii crocod
NPECTAaBICHNS U aHAIM3a WH(OPMAIIHH,
U3BJICKaTh Y HHTEPIPETHPOBATH
uH(pOpMaLKIO U3 rpauKOB peasbHbIX
IPOLIECCOB U 3aBUCUMOCTEH.
[ToBTOpenue ocHOBHBIX | CriocoOHOCTh OOyuarouierocs npuMeHsATh | KoHTponbHas
MOHATUM M METOJOB Kypca / | IOJNydyeHHble  3HAaHUS W HaBbIKW; | paboTa Ne 5
KJj1acca, 000011eHe 3HaHu I COOTBETCTBUE YPOBHS MOJITOTOBKH
5 MoBTopeHHe 1 06oBIeHHe 6 TpeOOBaHUAM CTAHAAPTA. Konpt
IPOBEPSIEMBIX
pE3yJIbTaTOB:
1.1-46
OBIIEE KOJIMYECTBO YACOB 102 5

110 ITIPOTPAMME




8 KJIACC

Ner\im | HaumenoBanue | Kon- | [IporpammHoOe comep:kaHue [IpoBepsiemble pe3ynbTaThI OueHouHbIe
pa3zenoB U TEM | BO 010101 (S0 4% 0} S
4acoB
KBanpatHslii KopeHb u3 yncina. [Tonarue 06 Hcnonbs30BaTh Ha4aIbHbIE IPEACTABICHUS O
UppalMOHaILHOM yHciie. JlecaTuyHble NPUOIMKEHUSI | MHOXKECTBE JICUCTBUTEIBHBIX YHUCEN IS
MPPALIMOHATILHBIX YUCEI. CpaBHEHHUS, OKPYIJICHUS U BBIUUCICHUH,
HeiictBurenpHble uncna. CpaBHEHHE n300paxarb JEUCTBUTEIIbHBIE yucna
JICHCTBUTEIIBHBIX YNCEIL. TOYKaMH Ha KOOPJAMHATHOMU IIPSMOM.
Uucna u VpasHenue Buaa X° = a. CBoiicTBa apupMeTndecknx | [IpuMeHATh TOHATHE apU(DMETHYECKOTO
1 BBIYMCIICHHS. 15 | KBaJIpaTHBIX KOpHEH. KBaJPaTHOTO KOPHS, HAXOJUTh KBaJpaTHBIC
KBagpartuslie [TpeoOpazoBaHre YHCTOBBIX BBIPAXKEHUH, KOpPHH, HCIIOJIBb3ysd MpU HEO0OXOIUMOCTU
KOpHU CoJIepXKaIInX KBaJIpaTHbIe KOPHU KQJIbKYJISTOP, BBIMOJIHATH MPeoOpa3oBaHUs
BBIPDOKEHMI, COAEpX aluuX KBaJpaTHbIC
KOPHH, UCIOJIb3Yysl CBOWCTBA KOPHEM.
Hcnonb30BaTh3anucu 00JIbIINX u
MaJIbIX YHCET C IIOMOILBIO
JIECATUYHBIX Ipo0ei u creneHeit uncina 10.
Yycna n CrerneHs ¢ 1eNbIM [T0Ka3aTEeIeM. [IpuMeHATh TIOHSTHE CTENEHH C IEIbIM
S CranpapTHas 3aUCh YHCIIA. NOKa3aTeNeM, BBINOTHATH npeoOpazoBaHus
5 CrremeHE C 7 Pa3mepbl 00bEKTOB OKpyXkatoiiero Mupa (0T BBIPQXEHUH, coAepXkallluX CTeNeHu ¢
— AIIEMEHTAPHBIX YaCTHII 0 KOCMUYECKUX 0OBEKTOB), LEJIbIM ITOKa3aTeJeM.
HoKasaTeIeM JUTMTENBHOCTE MPOLIECCOB B OKPYIKAIOLIEM MHPE.
CBOIICTBa CTENEHU C 1I€JIBIM MTOKa3aTelIeM
KBanpaTHbIii TpexXuiieH. PacknanpiBath kBanpaTHblid TpexwieH Ha | KoHTposbHas
Pa3noxeHune KkBaApaTHOTrO TpexusieHa MHOXHUTEIH. pabota Ne 1
AnreOpandeckue Ha MHOXXHUTEJIN
3 BBIpaKECHHUS. 5 Konbr
KBagpartuslit MIPOBEPSAEMBIX
TPEXUIIEH. pe3yabTaTOB:

2.3




Anrebpanueckas 1poOb. BrimonuaTte ToKJecTBeHHbIEe | KOHTpOnbHas
JlonycTrMble 3Ha4YEHUs IEPEMEHHBIX, BXOIAIUX npeoOpa3oBaHus panroHanbHBIX | pabota Ne 2
B aJiIre0OpandyecKkue BhIpaKeHUsI. BBIDQXCHUI HAa OCHOBE IPABUJ JCUCTBUN
Anrebpanueckue . .
—— OcHoBHOE CBOHCTBO anreObpanveckoid  IpoOH. | HAl MHOTOWIEHAMH U ainredpamdeckumu | Kombl
AureGpantcckas 15 | Coxkpamenue npooeid. JIpOOSMH § MIPOBEPSIEMBIX
PGB CrnoxeHue, BBIMHTAHHE, YMHOMEHUE H JeNeHHE ITpumensTh npeoOpa3oBaHMsl BbIpaXKEHUN pe3yibTaToOB:
ajreOpanyeckux Apooei. JUIsl PEILICHUS Pa3IMYHBIX 3a7a4 U3
ITpeoOpa3oBanue BBIPAYKEHUH, CoJIepKalluX | MaTeMaTHUKU, CMEKHBIX IIPEIMETOB, U3 2.2;2.4
asireOpanyeckue Apoou peaIbHOM NPAKTUKH
KBagpatHoe ypaBHenue. Hemnomnoe kBagpaTtHoe | Pemats auHelHble, KBagpaTHble ypaBHEHHs | KOHTpoJIbHAA
ypaBHeHue.  Dopmyna  KOpHEH  KBaJpaTHOTO | M pallMOHAJbHbIC ypaBHEHMs, CBOsIIUECs K | pabora Ne 3
YpaBHeHuUs U ypaBHeHus. Teopema Buera. HUM, CHCTEMBI JBYX YPaBHEHHU C JABYMs
HEPAaBEHCTBA. 15 Penienue ypaBHeHUH, CBOAAIUXCS IIEPEMEHHBIMH. Konst
KBanpatubie K KBazipaTHBIM. [IpocTeiinue qpoOHO- paliuoHaIbHBIC MPOBEPSEMBIX
YpaBHEHUs YPaBHEHHS. pE3yJIbTaTOB:
PemeHne TEKCTOBBIX 3aa4 ¢ MOMOIIBK KBaJAPATHBIX
ypaBHEHUH. 3.1-34
JIuneliHOe ypaBHEHHME C JIBYMs NEpEMEHHBIMH, ero | [IpoBoauTs mpocredmme HUCCIeI0BAHMS
rpaduK, MpUMEpbl pELIeHHs ypaBHEHHWH B IEJNbIX | YDaBHEHUH U CHCTEM YypaBHEHMH, B TOM
yuciax. qucie C DPUMEHEHUEM TpapUuecKux
Pemenne cuctem AByX JIMHENHBIX YPAaBHEHUH C IByMsl | IIPEICTaBICHUN (yCTaHaBIMBaTh, UMEET JIN
nepeMeHHbIMU.  [IpuMepbl  pemeHus — CHUCTEM | ypaBHEHME WM CUCTEMa  YPaBHEHHU
VYpaBHeHMs U HEJIMHEWHBIX ypaBHEHUI. pelIeHus, €CIM HUMEEeT, TO CKOJIBbKO, U
HEPaBEHCTBA. 13 | ©/BYMS [IEPEMEHHBIMHU. ['padmueckas unTEpIIpETaLIUS | IIpOUEE).
Cucremsl ypaBHEHMsT € JABYMS IIepeMEHHbBIMH U cucteM | [lepexonuThs OT ClIOBECHOM (OpMyInpOBKU
YpaBHEHUU JIMHENHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH. 3aJaul K ee aureOpandyeckod MOJAENnu ¢
PemeHne TEKCTOBBIX 3aJad C I[OMOLIBIO CHUCTEM | IIOMOIIBIO COCTABJICHHS YPaBHEHUS WIH
YpaBHEHUM. CHUCTEMBI YPaBHECHHW, UHTEPIPETUPOBATH B
COOTBETCTBUM C  KOHTEKCTOM  3aJa4yu
MTOJIyYEHHBIN pe3ysbTarT.
YpaBHeHHUs U YuciioBble HEPABEHCTBA U UX CBOMCTBA. IIpumMeHnATH CBOMCTBA yucnoBbIx | KoHTponbHas
HEPaBEHCTBA. 12 | HepaBeHCTBO ¢ OJHOM MEpEeMEHHOM. HEpaBEHCTB JJs CpaBHEHMs, OLEHKH, | pabota Ne 4

HepaseHnctBa

pemiath JIMHEHWHBIE HEPAaBEHCTBA C OJHOU




JluHeliHble HEpaBEHCTBA C OJHOM NMEPEMEHHOW M UX | IEPEMEHHOM M HUX CcHUcTeMbl, JaBaTh | Koxbl
pemeare. CucTeMbl JTUHEHHBIX HEPABEHCTB C OJHOM | rpaUyecKyl0 HIUTIOCTPAIMI0O MHOXECTBA | MPOBEPSEMBIX
MEPEMEHHO U UX pelIeHHUE. pelieHui HEPaBEHCTBA, CUCTEMBI | pe3yJbTaTOB:
N300pakeHne pelieHns THHEHHOTO HEPaBEHCTBA U UX | HEPABEHCTB.
CHCTEM Ha YHMCIIOBOW MPSMOMA. 3.4
[Tonnmatp u HCTIOJIB30BATh
[Tonsitue Qynkuuu. OO6nacth omnpeneneHuss U | QYHKIUOHATIbHBIE  TMOHATUS U S3BIK
OyHKIHH. MHO>KECTBO 3HAYCHUN (DYHKIUH. (TepMUHBI, CHUMBOJHYECKHE O003HAYCHUS),
8 OcHoOBHBIE 5 | CrocoObl 3a1anust GyHKITUH. ompenensaTh  3HadeHHWE ~ (QYHKIUU  TI0
TTOHSITHS I'papuk  ¢yakmuu. CBoiicTBa  (QYHKIMH, WX | 3HAYCHUIO apryMeHTa, OTIpeNeNATh
oToOpakeHHE Ha rpaduke. cBOiicTBa PyHKIMHU IO €€ rpaduKy
Urenue u nocrpoenue rpapukoB ¢pyukuit. [Ipumepsr | CTpouTh rpapuKu dIeMEeHTapHBIX (YHKIIHMA
rpadukoB  GYHKIMH, oOTpaxaromuX — peadbHble | Buma: Y= K/x , Y = X3,y = x5,y = [X],
Dy, npouecchl. DYHKIMHM, ONUCHIBAIOIIME MPSMYI U | OMHCHIBATh CBOMCTBA YHUCIOBOH (DyHKIMHU
9 YicIoBELE 9 00paTHYI0 MPOMOPIMOHAIBHBIE 33aBUCUMOCTH, UX | IO €€ TpaduKy
P rpadukH. ,
['padux GyHKIHHN Y = X°.
Oynkmun y = X4,y = X3, y =\x, y = | x |; rpadudeckoe
peneHne ypaBHEHU U CUCTEM YPaBHEHUN
[ToBTOpEHNE OCHOBHBIX MOHATUI U METOA0B KypcoB 7 | CriocoOHOCTh oO0yd4aromierocst mpuMeHsTh | KonTponbHas
U 8 Kj1accoB, 000011IeHNe 3HaHU I MOJIy4YEHHBIE 3HAHUA U HaBbIKY; | paboTa Ne 5
COOTBETCTBUE YpOBHS MOJITOTOBKU
10 [ToBTOpEHME M 6 TpeOOBaHUSIM CTaHIAPTA. Koer
000011eHNe MIPOBEPSEMBIX
pe3yIbTaTOB:
23-34
OBIIEE
KOJIMYECTBO 102 5
YACOB IIO

I[TPOTPAMME




9 KJIACC

Ner\m | HaumenoBanwe Koun- | [IporpammHoe conepkanue [IpoBepsiemble pe3yabTaThl O1ieHOYHbIE
pa3zenoB U TeEM BO IIPOLIEIyPbI
4acoB
PaunonansHbIe yycna, | CpaBHUBaTh M YNOPSIOYMBATh pPALMOHAIbHBIE U
UPPaLMOHAIILHBIEC YUCIIa, KOHEUHBIE UppalOHAIIbHBIC YHCIIA
1 OECKOHEYHBIE NECATUYHBIE OpoOu. | BeImomHATh apudmMeTHIecKue JIEUCTBUS c
MHOX€eCTBO EHCTBUTENBHBIX YHUCEN; | pALIMOHAJIBHBIMUA YWCJIAMH, CO4YETas YCTHBIE W
JEHCTBUTEIIbHBIE quclia KaK | IUCbMEHHbIE TPUEMBI, BBIIOJHATH BBIYMCIEHUS C
OECKOHEUHbIe JIECSATUYHBIE JPOOU. | UPPALMOHATIBHBIMH YHCIAMU
q B3anMHO opHO3Ha4yHOE coorBeTcTBUE | HaxoauTe  3Ha4YeHMs  CTeNEHEM C  LENbIMH
mena MEXJly MHO>KECTBOM JE€HCTBUTEIIBHBIX | IOKA3aTEIsIMU M KOPHEH, BBIUUCIIATH 3HAYCHHUS
1 BELIHCIICHIA. 9 |umcen W MHOXECTBOM  TOYEK | YACIOBBIX BBIPAKCHHUN
JleicTBUTENIbHBIE . . .
wiena KOOpJAUHATHOM NPSMOH. OxkpyrisiTb  1E€HCTBUTENbHbBIE qucIa,
CpaBHeHHE NEUCTBUTENBHBIX YHUCEIl, | BBIIOJIHATh  NPUKHUIKY pe3yibTaTa BbIYUCICHUM,
apupmeTnyeckue necTBus OLICHKY YHCJIOBBIX BBIPQ)KCHUN
C IEUCTBUTEIBHBIMU YHUCIAMHU.
[TpubnnxeHHoOe 3HaYeHUE BEJTUYUHBI,
TOYHOCTb MPUOINKEHHUS.
Oxpyrnenne uwmcen. Ilpukunka wu
OIIEHKA PE3yJIbTaTOB BHIYUCICHUI
JInnentnoe  ypaBHeHue. Pemenue | Pemars JUHEHHBIE U KBaJpaTHbIE KoHnTponbHas
YPaBHEHUH, CBOISAIINXCS yYpaBHEHHUS, YypaBHEHHs, CBoOJfIMecs K HHUM, | pabora Ne |
K JInHeltHbIM. KBazipaTHOE ypaBHEHHE. | IpocTelIne ApoOHO-PalMOHAIbHbIE YPaBHEHUS
Pemenne ypaBHeHuM, CBOAAIIMXCS Konbt
VYpaBHeHMs U K  KBaJpaTHBIM. buxBanpatHeie IIPOBEPSAEMBIX
2 HEPaBEHCTBA. 14 | YpaBHEHHS. pe3yabTaToOB:
YpaBHeHHUs ¢ OAHOU IIpumepsl  pemeHus  ypaBHEHUHU
MepeMEeHHON TpeTbei 2.1

U YEeTBEPTOH CTeneHell pazioxkeHueM
Ha MHOXKUTEIH.
Pemenne npoGHO-
YPaBHEHUM.

panOHAJIbHBIX




Pemrenne TEKCTOBBIX
anredpanvyeckuM METOJ10M

3aa4

VYpaBHeHue ¢ IByMs IepeMeHHbIMU U | Pemath cuctembl AByX JHMHEHHbIX YypaBHeHuil c¢ | KoHTponbHas

ero rpaguk. JIBYMsI TIEPEMEHHBIMHU M CHCTEMBI JIBYX YpaBHEHUH, B | pabora Ne 2

Cucrema ByX JIMHEHHBIX ypaBHEHUH | KOTOPBIX OJTHO YpaBHEHUE HE SIBISICTCS JTMHEHHBIM.

C IByMsI IEPEMEHHBIMU | €€ penieHue. | Pemars  TekctoBele  3agaum  anreOpanyeckum | Kogs

Pemenne cuctem ABYX YpaBHEHHUH, | CIOCOOOM C MOMOIIbIO COCTABICHUS YPaBHEHUS WJIH | MPOBEPSIEMbIX
VYpaBHeHUs U OJTHO. CHCTEMBI JIBYX YPaBHEHHH C IBYMsI IE€PEMEHHBIMHU. pe3yabTaTOB:
HEpaBEHCTBA. 14 | u3 xoTOpBIX JNHMHEWHOe, a apyroe — | [IpoBoauTh npocTeiiine nccieqoBaHus ypaBHEHUN U
Cucrembl ypaBHEHUH BTOPOM CTETICHHU. CUCTEM YPaBHCHHIA, B TOM YHUCJIC C TpHUMEHEHueM | 2.2 — 2.4

I'paduueckas UHTEpIIpeTanus | rpaguueckux MIpeICTaBICHUMA (mampumep,

CHCTEMBI ypaBHEHUI yCTaHABJIMBATh, UMEET JIN YpaBHEHHE WJIM CHCTEMa

C JOByMs TIepeMEHHBIMH. PelieHue | ypaBHEHUN pEIICHUs], €ClId MMEET, TO CKOJIBKO).

TEKCTOBBIX 3a/a4  alre0pandecKuM

crocobom.

Uucnosele  HepaBeHCTBa M ux | Pemmate  sMHeElMHBIE  HepaBeHCTBA, KBajaparHble | KoHTposbHAs

CBOICTBA. HEPAaBEHCTBA, M300paXkaTh pEIlIeHWE HEpaBeHCTB Ha | pabota Ne 3

JIuHeliHble HEpABEHCTBA YUCIIOBOM MPSIMOM, 3aIMCBIBATh PEIICHUE C TOMOUIIBIO

C OJTHOM MEPEMEHHOM U UX PElIeHHEe. | CUMBOJIOB. Konsr
VYpaBHeHUs 1 CucteMbl JTHMHEWHBIX HEPABEHCTB C | PemaTh CHUCTEMBI JIMHEHHBIX HEPABEHCTB, CHUCTEMBI | POBEPSIEMBIX
HEpaBEHCTBA. 16 | ogHOM mepeMeHHON U UX pellIeHHe. HEpaBEHCTB, BKJIIOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, | Pe3yJIbTaTOB:
HepaBencrpa KBagpaTtHeie HepaBeHCTBA U HX | H300pakaTh pelIeHHE CHUCTEMBI HEPaBEHCTB Ha

pelieHue. YHCIOBOM NPSMOIA, 3aMCHIBATh peIlIEHHE C TOMOLIbIO | 2.5 — 2.7

I'paduueckas UHTEPIpETANNs | CAMBOJIOB. Mcronp30BaTh HEPAaBEHCTBA P PEIICHHN

HEPaBEHCTB U CHUCTEM HEPaBEHCTB C | PA3JIMYHBIX 337a4.

JBYMsI IEPEMEHHBIMU

KBaL[pilTI/I‘IHaS[ byHK1M, ee rpaduk PACIOSHABATE byHKLH S KonTtponpHas

u cpoiictBa. [lapabona, kKoopAHMHATHI pabora Ne 4

BUJI0B. [ToKa3bIBaTh cCXeMaTHYECKH PACIOIOKEHHUE Ha

BEPIIUHBI MTapadoIbl, OCh CUMMETPUHU o

napabonsl. ['paduku QyHkImii: KOOpHHHVaTHOH_ _ TIHOEKOCTH o _rpa_q)méOB Konbr
OyHKIMH 16 Y R ¢byukuuii Buga: y = kx; y = kx + b; y = k/x; y = ax +

y =kx;y =kx +b; y=k/x; bx + C MPOBEPSAEMBIX

y=x5y=x%y=Vx;y=|x| Pe3yIIbTaTOB:

B 3aBUCHUMOCTH OT 3HAau4eHUH KOI(PPHUIMEHTOB,
OIMCHIBATh CBOWCTBA (QYHKIUH.

3.1-34




[Toka3pIBaTh CXEMAaTHYECKH  pAcIlOJOKEHHE Ha
KOOPAMHATHOM TIOCKOCTH I'pauKoB (YHKUIUN BUAA
y=x, y = [X| u onuceIBaTh CBOMCTBA QYHKIIMIA.
Crpouth W H300pakaTh CXEMAaTUYECKH TpapuKu
KBaJIpAaTUYHBIX  (DYHKLIMH, ONUCHIBATH CBOMCTBA
KBaJIpaTUYHBIX (QYHKIUH 110 UX rpadukam.
Pacnio3znaBats kBaspatnunyto GyHkuuio o popmyire,
MPUBOANTH TPUMEPHI KBAIPATUYHBIX (YHKIUN U3
peanbHOM )KU3HU, (PU3UKH, TEOMETPUH

HonsTue YHCIIOBOH | Pacrio3HaBaTh apH(METHUECKYIO M TeoMeTpudecKyio | KOHTPOIbHAS
MOCIIEI0BATEILHOCTH. 3aIIaHI/I? NPOTPECCHH MY PA3HBIX CIIOCOBAX 3a/[AHN. pabota Ne 5
MOCJIEIOBATEILHOCTH  PEKYPPEHTHOM
(bopMyT0ii i OPMYITOit N-T0 HICHa. BEIONMHATE  BBIYUCIICHUST C  UCIOJIB30BAaHUEM Kol
ApudMernueckas u reomerpudeckas | POPMYT  N-ro  wieHa  apuQMETHUECKOH M | ppopepsembix
IIPOrPECCUMN. FrCOMCTPHUYCCKOU IIPOrpeCCuU, CYMMBI IICPBBIX 1 pE3yIbTaTOB:
DopMyiibl n-ro YJi€Ha | YJICHOB.
YyclIoBbIe apH‘bMeTH%eCKOﬁ W TEOMETPUHECKOH | Yl30Gpasars wieHsl nocieosatenstoctu Toukamu | 41— 44
MOCIIE0BATEIHLHOCTH 15 | mporpeccuit,  cymMbl - nIEpBRIX N Ha KOOPJAMHATHOM MIO0CKOCTH.
EZ%%%;KGHHe WICHOB Pemarp  3amaum, CBSI3aHHBIE C  YHCIOBBIMHU
APUAMETHUECKOH W TEOMETPHUCCKOM [OCNE/0BATELHOCTAMH, B TOM HHCJE 3ajatd U3
nporpeccnii TOUKAMIL 11 | PCAIBHOMN JKH3HU (c HCTIOMB30BAHHEM KalIbKYIATOpA,
KOOPJIMHATHOM TIIOCKOCTH. UA(QPOBLIX TEXHONIOTHH).
JIMHEeWHBINI W  AKCIOHEHUIHAIbHBIN
pocT.
Cno’kHbI€ MPOLIEHTHI
Uucna w BbuuciaeHus  (3amuch, | CnocoOHOCTh oOyuaromierocs npuMmeHsTh | KoHTponpHas
CpaBHEHHE, JICUCTBHS MTOJTY9ICHHBIC 3HAHUS U HABBIKW; COOTBETCTBHE YPOBHSI | pabora Ne 6
HOBTOpCHI/IC, C HCﬁCTBHTCHLHBIMH YUCJIaMH, | MOArOTOBKU Tpe60BaHI/I$IM cTagaaprTa.
000011IcHNE, 1g | “mcnosas npsimMast; TIPOIICHTHI, Koapr
CUCTeMAaTH3aIIHS OTHOIICHUS, TPOTIOPIINHU; OKPYTIICHHUE, MPOBEPSAEMBIX
3HAHUU NpUOTKCHWE, OIICHKA;, pEIICHHe pe3yabTaTOB:
TEKCTOBBIX 3a/1ay apu(PMETHUECKUM
CIIOCO0OM). 21-4.4




Anrebpanueckue BBIPKCHUS
(mpeobpa3oBanue  anreOpandecKux
BBIP)KCHUH, TOMyCTUMBIC 3HAUYCHUS )
@yHKkuMM  (IOCTPOEHHUE, CBOMCTBA
M3y4eHHBIX (yHKIMI; rpaduyeckoe
peleHre ypaBHeHUH U UX CUCTEM)

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Komseerno wacos DJIeKTPOHHBbIE HU(PPOBLIE
Ne i/ Tema ypoxa Beero  KoHTpoubHble  IMpakrmdeckue 06pa30BATEIbHbIE PECYPChI
padoThI padoThI
1 [ToHsiTHE paIMOHAILHOTO YKCIA 1
2 Apudmernueckne 1eHCTBHS ¢ pallMOHATbHBIMU 1
YyHClIaMu
3 Apudmernueckue IeiCTBUS ¢ palliOHATbHBIMU 1
qUCIaMU
4 Apudmernueckue IeiCTBUS ¢ palliOHATbHBIMU 1
qUCIaMU
5 Apudmernueckne 1eHCTBHS ¢ palliOHATbHBIMU 1
YyHClIaMu
Apudmernueckue IeiCTBUS ¢ palliOHATbHBIMU
6 qHCIIaMHU. 1
CrapToBbIil KOHTPOJIb
7 CpaBHeHHE, yNOPsIOYMBAHUE PAIMOHAIBHBIX YHCEIT 1
8 CpaBHeHue, ynopsiA04MBaHUE PAlMOHATIBHBIX YHCE 1
9 CpaBHeHue, ynopsii04MBaHUE PAlMOHATIBHBIX YHCE 1




bu6nuoreka [IOK

10 CreneHb ¢ HATypaJIbHBIM IMOKa3aTeIeM hitps://m.edsoo.ru/7f4211de
11 CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIEM buomiorexa LIOK
https://m.edsoo.ru/7f421382
12 CrerneHb ¢ HaTypaJbHBIM [10KA3aTEIEM bubamorexa LIOK
https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM bubmmorexa [IOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM [T0OKA3aTEIEM
15 PeIHeHI/IGi OCHOBHBIX 3aJ1a4 Ha JpoOu, MPOLEHTHI U3
peaIbHOM NPAKTUKU
16 PeH.IeHI/IEi OCHOBHBIX 33J]ay Ha JApoOu, MPOLIEHTHI U3
peaIbHOM MPaKTUKU
17 PeIHeHI/IGi OCHOBHBIX 3aJ1a4 Ha JpoOu, MPOLIEHTHI U3
peaIbHOM MPAKTUKU
18 PeH.IeHI/IEi OCHOBHBIX 3aJ]au Ha JApoOu, MPOLIEHTHI U3
peaIbHOM MPAKTUKU
19 [Ipu3Haku nenuMOCTH, pa3iokKeHHUsI Ha MHOKUTENN
HaTypaJIbHBIX YUCEIl
20 [Tpu3Haky AETUMOCTH, PA3JI0KEHHUSI HA MHOKUTENH
HaTypaJIbHBIX YUCEIl
21 Peanbubie 3aBucumoctu. [Ipsimas u obpaTtHas
PONOPLIUOHAIBHOCTH
22 Peanbubie 3aBucumoctu. [Ipsimas u o6patHas
IPONOPLUOHAIBHOCTH
23 Peanbubie 3aBucumoctu. [Ipsimas u o6paTtHas
IPONOPLUOHATIBHOCTH
o4 Peanbubie 3aBucumocTu. [Ipsimas u o6paTHas
IPONOPLUOHAIBHOCTH
o5 KonTtponbHas pabora no Teme "PanmonanbHble

qucia'



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

bu6nuoreka [IOK

26 byKBeHHbIC BLIP@KCHHA . https://m.edsoo.ru/7f41feec
27 DopmyIbl 1
28 DopmyIbl 1
29 [lepemennsie. JlomycTuMbIe 3HAUEHUS TIEPEMEHHBIX 1
30 [IpeoOpazoBanne OyKBEHHBIX BBIPAXKEHUH, pACKPHITHE 1 Bu6muoteka [JOK
CKOOOK ¥ ITPHUBEICHHE MOJOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fafa
31 [IpeobpazoBanne OyKBEHHBIX BBIPAXKEHUH, PACKPHITHE 1 Bu6muotexa [JOK
CKOOOK ¥ ITPHBEICHKE MOJOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fd70
32 [TpeoOpa3oBaHue OYKBEHHBIX BBIPAKEHUI, PACKPHITHE 1
CKOOOK M IIPHUBEICHUE TTOJOOHBIX CIIAraeMbIX
33 [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, PACKPHITHE 1
CKOOOK M ITPHBEICHUE TOJOOHBIX CIIaracMbIX
34 CBoiiCTBa CTENIEHU C HATYPaJIbHBIM IMOKa3aTEIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f421382
35 CBoiiCTBa CTENEHU C HATYPaJIbHBIM [1OKA3aTEIEM 1 EH6H_HOTeKa HOK
https://m.edsoo.ru/7f42154e
36 CBoliCTBa CTETICHH C HATYPAJIbLHBIM ITOKa3aTelIeM 1 bubmorexa LIOK
https://m.edsoo.ru/7f4218be
bu6nmorexa LIOK
37 Muoroterb! 1 https://m.edsnl)lo.ru/7f42276e
bubmmoteka IIOK
38 MeoroteHb! 1 https://m.edscﬁ).ru/7f422930
39 CrnoxeHue, BEIMUTaHUE, YMHO)KCHHE MHOTOYJICHOB 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIUMTaHUE, YMHOKEHUE MHOTOUYJIEHOB 1 bubmmorexa ITOK
’ ’ https://m.edsoo.ru/7f422cc8
41 CnoxeHnue, BBIYUTaHNUE, YMHOKEHUE MHOTOWIECHOB 1 bubmorexa LIOK
’ ’ https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIUMTaHUE, YMHOKEHUE MHOTOUYJIEHOB 1 bubmorexa LIOK

https://m.edso0.ru/7f423182



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182

bu6nuoreka [IOK

43 POpMyIIEI COKPAIIEHHOTO YMHOKCHHS https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f42464a
45 @opMyJIbl COKPAILIEHHOTO YMHOKEHUS BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS BH6H_HOTeKa 0K
https://m.edsoo.ru/7f424fd2
47 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS BH6H_HOTeKa HOK
https://m.edsoo.ru/7f4251d0
48 Pa3znoxxeHne MHOrO4JI€HOB HA MHOKUTEIN bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTEIHU bubmmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxxeHne MHOro4JI€HOB HA MHOKUTEIN bubmorexa HOK
https://m.edsoo.ru/7f4239de
o1 Pa3znoxeHre MHOTOUJICHOB HA MHOKUTEIHU
59 KOHTponLH%ﬂ pabota no teme "AnreOpanueckue
BBIPKEHUS
53 VYpaBHeHue, npaBuia Hp606vpa3OBaHI/I§I yYpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUMU
54 JIHHefIHoe ypaBHeHI/Ici C OZJHOM NIEPEMEHHOM, peILIEHHE
JUHEWHBIX YpaBHEHUHN
55 JInHeitHoe ypaBHEHUE C OJJTHOM MTIEPEMEHHOM, PEIICHUE bubmuoreka [IOK
JMHEHHBIX YpaBHEHUH https://m.edsoo.ru/7f420482
56 .HI/IHCfIHOC ypaBHeHI/Ici C OZJHOM NIEPEMEHHOM, peILICHUE
JUHEHWHBIX YpaBHEHUN
57 Pemienne 3agau ¢ noMoIIbIO YPaBHEHH I bubmorexa I[IOK
https://m.edsoo.ru/7f42064e
. bubnunorexa LIOK
58 Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH

https://m.edsoo.ru/7f420806



https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806

bu6nuoreka [IOK

59 Pernrenue 3a1a4 ¢ MOMOIIBIO YpaBHEHUI 1 https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ momMoIs0 ypaBHEHUH 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHoe ypaBHEHUE ¢ IByMsI IEPEMEHHBIMH U €TI0 1 bubmuorexa [IOK
rpaduk https://m.edsoo.ru/7f427¢32
62 JInHeitHOEe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U €0 1 bubmmoreka [JOK
rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C ABYMs 1 bubnuoreka [IOK
HepEeMEHHBIMH https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPABHEHUH C ABYMs 1
[IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YPAaBHEHHUH C JBYMsI 1
HepEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX YPABHEHUN C ABYMs 1
[IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHUI 1 bubmmorexa HOK
https://m.edsoo.ru/7f4284de
68 Pemenune cucrem ypaBHEHHIA 1 bubmorexa [IOK
https://m.edso0.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA 1
71 Pemenne cucrem ypaBHEeHUH 1
72 KonTponsHas padora no teme "JIunelinble 1 bubmmnorexka HOK
ypaBHEeHUs" https://m.edsoo.ru/7f421044
. bubmuorexa [IOK
73 Koopauiata Totii Ha mpsaMoit 1 https://m.edS(I)lo.ru/7f41de76
bu6muoreka [IOK
4 HueoBbie pOMEKyTKIL L sy e00 nu7TA1fT2
75 UuncnoBble TPOMEXKYTKU 1



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

PaccrosiHue MCXKAY ABYMs TOYKaMU KOOp,Z[I/IHaTHOﬁ

76 . 1
PSIMOI
77 Paccrosinne mexay 1ByMsl TOUKaMH KOOPAUHATHOM 1
MPAMO
78 [IpssMoyronbpHas cucTeMa KOOPAMHAT HA MJIOCKOCTH 1 bubmorexa LOK
https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosibHast CUCTEMA KOOPJIMHAT Ha TIJIOCKOCTH 1 bubmorexa [IOK
https://m.edsoo.ru/7f41e42a
bubmuoreka [{OK
80 [Tpumeps! rpadukoB, 3a1aHHBIX GOpMyTamMu 1 https://m.edsoo.ru/7f41e8a8
bubmuoreka [{OK
81 [Tpumepsl rpaduKoOB, 3aJaHHBIX POpPMYTaMU 1 https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMu 1
83 Urenue rpad)vkoB pealbHbIX 3aBUCHMOCTEH 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKOB peaibHbIX 3aBUCUMOCTEH 1
bubmuoreka [{OK
85 Torsmie yrKimm . https://m.edsoo.ru/7f41ef06
86 I'padux pyHkmum 1
N . bubnuoreka [{OK
87 CroiicTsa pynKimii . https://m.edsoo.ru/7f41f078
88 gigggg:;ﬁqégﬁiii.Bepquaﬂ paboTa o MmaTeMaTHKe 1 bubmorexa LHOK
https://m.edsoo.ru/7f41f1fe
(BITP)
. bubmuoreka [JOK
89 Jlnseitnas QysKima . https://m.edsoo.ru/7f427282
. bubmuoreka [{OK
%0 Jnseitnas QysKima . https://m.edsoo0.ru/7f427412
N bubnuoteka [JOK
91 [Toctpoenue rpaduka TuHeHON QyHKIMH 1 hitps://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpadka TUHSHHON (YHKITHH 1



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

93 I'padux byakmmm y =|x| 1
94 I'padux bynkmmm y =|x| 1
6| Koo e e | 1| 1 Bumorera LOK
' https://m.edsoo.ru/7f41f50a
pabora
bu6nmoreka [IOK
96 Wrorosas KoHTpoJbHAS paboTa 1 1 https://m.edsoo.ru/7f429c6e
97 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB Kypca 7 1
Kjacca, 0000IIIeHre 3HaHUH
98 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 1 Bu6moteka [JOK
KJ1acca, 00001eHne 3HAaHUI https://m.edso0.ru/7f429f32
99 [loBTOpEHNE OCHOBHBIX IMOHATUN U METOAOB Kypca 7 1 bu6nmoreka LIOK
KJ1acca, 0000IIeHrEe 3HAHWIT https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJOB Kypca 7 1
Kjacca, 0000IIIeHre 3HaHUH
101 [loBTOpEHNE OCHOBHBIX IMOHATUN U METOAOB Kypca 7 1 bu6nmorexa LIOK
KJ1acca, 0000IIeHrEe 3HAHUIT https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHME OCHOBHBIX MOHATUI U METOJI0B Kypca 7 1 bubnmnoreka HOK
KJ1acca, 0000IIeHrEe 3HAHMIT https://m.edso0.ru/7f42a900
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME
8 KJIACC
Koan4yecTBO 4acoB SexTpo e mpoBbIe
JIEKTPOHHBIE 1IN BbI
Nen/m Tema ypoka Beero Konrpoabublie IlpakTnueckue 0Bpa3oBATEbHbIE PECYPCHI
padoTbl padoThI
1 KBagparHblil KOpeHb U3 YUCIIa 1 bubmorexa OK

https://m.edsoo.ru/7f42d452
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bu6nuoreka [IOK

2 TomsTne 00 nppanmoHaLHOM Hncie 1 https://m.edso00.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTMKEHUS UPPATMOHATILHBIX YHCET 1
4 JlecsiTuuHbIe TPUOTMKEHUS UPPAITMOHATILHBIX YHCET 1
5 JleficTBUTENBHBIEC YKCTIa 1
6 CpaBHeHUE IEHCTBUTEIBHBIX YUCEIT 1
7 CpaBHEHME IEHCTBUTENIBHBIX YHCEIL. 1
CrapToBbIil KOHTPOJIb
8 Apudmernaeckuii KBaIpaTHBI KOPEHb 1
9 VYpaBHeHHe BUIa X* = a 1
10 CoiicTBa apudmMeTnyecKux KBaApaTHBIX KOpHEH 1 _EH6HHOTeKa HOK
https://m.edsoo.ru/7f42d862
11 CBoiicTBa apu(pMETHUECKUX KBAPATHBIX KOPHEH 1 _BH6HHOTeKa HOK
https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHUe YHCITOBBIX BBIPAKCHHUIA, 1 bubmmoreka [JOK
CoJepKAIIMX KBaAPATHBIC KOPHH https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHUe YHCITOBBIX BBIPAKCHHUIA, 1 bubmmoreka [JOK
COJICpIKAIINX KBAJPATHBIE KOPHH https://m.edsoo.ru/7f42ded4
14 [Ipeobpa3oBaHre YHCTOBBIX BBIPAKECHUIH, 1 bubnnorexa [JOK
COJIePIKAIIMX KBAPATHBIC KOPHH https://m.edsoo.ru/7f42e0be
15 [IpeoOpazoBaHme YUCTOBBIX BHIPAKECHUH, 1 bubmuoreka [JOK
COJICpIKAIINX KBAJPATHbIE KOPHH https://m.edsoo.ru/7f42e262
16 CreleHs ¢ IeIbIM II0Ka3aTeIeM 1 Bubmuorexa ITOK
https://m.edsoo.ru/7f4354a4
CrangaprHas 3amuch yncia. Pasmepsl 00beKTOB
17 OKpY’KaroIero Mupa (0T AJI€MEHTapPHBIX YACTHI JI0 1 bubnmnoreka [JOK
KOCMHYECKUX 00BEKTOB), INTUTEIBHOCTh MPOIIECCOB B https://m.edsoo.ru/7f436098
OKpYKaroIlleM MUpe
18 CBoiicTBa CTETEHH C IIeJIBIM IT0Ka3aTeaeM 1 bubmorexa ITOK

https://m.edsoo.ru/7f435648
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bu6nuoreka [IOK

19 CBOJiCTBA CTENEHH C IIEJIBLIM IT0Ka3aTeIeM 1 https://m.edsoo.ru/7f435648
20 CBOMCTBA CTCIICHH C IICJIBIM ITOKa3aTelIeM 1 bubymotexa [IOK
https://m.edsoo.ru/7f435648
21 CBOICTBA CTEIIEHHU C I[EJILIM ITOKA3aTEIEM 1 bubmaorexa LIOK
https://m.edsoo.ru/7f43599a
22 CBolicTBa CTCIICHH C ICJIBIM ITOKa3aTeIeM 1 bubmorexa HOK
https://m.edsoo.ru/7f435ed6
23 KBanparupiii TpExuneH 1
24 KBanpaThslii TpéxusieH 1
25 Pasnoskenne kBagpaTHOro TpEXUIEHa HA MHOKHUTEIN 1 ]_SH6HHOTeKa LOK
https://m.edsoo.ru/7f42fd38
26 PaznoskeHne KBaJIpaTHOTO TPEXUJICHA HA MHOKHUTEIIH 1 ]_5H6HHOTeKa HOK
https://m.edsoo.ru/7f42fd38
27 KonTponbnas padota no temam "KBagpaTHble KOpHHU. 1 Bbu6moreka [JOK
Crenenu. KBagpatHasiii TpexuieH" https://m.edsoo.ru/7f42ec80
28 Anrebpandeckas 1po0b 1 _BH6HHOTeKa HOK
https://m.edsoo.ru/7f430382
29 JlommycTHMBIe 3HAYCHUS TIEPEMEHHBIX, BXOJISAIINX B 1
anrebpanvecKue BoIPaKEeHUs
30 JlommycTHMBIe 3HAYCHUS TIEPEMEHHBIX, BXOJISAIINX B 1
anrebpanvecKue BhIpaKeHUs
31 OcHOBHOE CBOHCTBO ayireOpanyeckoi 1podu 1 h'['[ps??;/I rgllfj(;;??uﬁ?atléosee
N bubmmoteka IIOK
32 Coxpamenne apodeii 1 https://m.edsoo.ru%f430a8a
. bubmuoreka [{OK
33 Coxpamenne apodeii . https://m.edsoo.ru]/l7f430f44
34 Coxkpatenue apobeit 1 bubmorexa ITOK

https://m.edsoo.ru/7f430f44
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CJ'IO)KGHI/IC, BBIYUTAHUEC, YMHOXKCHHUEC U ACTICHUC

bu6nuoreka [IOK

35 anreOpandyecKux Apooei https://m.edsoo.ru/7f43128c

36 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U JCIICHHUE bubnunoreka LIOK
anrebpandyeckux Apooei https://m.edsoo.ru/7f4315c0

37 CiioxeHue, BBIUYUTaHUE, YMHOKEHUE U JICJICHUE bu6nmoreka [IOK
anreOpandecKux Apooei https://m.edsoo.ru/7f4318c2

38 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U JCIICHHUE bubnunoreka LIOK
anrebpandyecKux Apooei https://m.edsoo.ru/7f431a20

39 [IpeoOpazoBanHue BBIpaXEHUH, COICPKAIIIX bubmuoreka [{OK
anredpanyeckue apoou https://m.edso0.ru/7f43259c

40 [IpeobOpazoBanue BBIpaXEHUN, COICPKAIIIX bubmuoreka [{OK
anredpanyeckue apoou https://m.edsoo.ru/7f432736

a1 [IpeoOpa3oBanue BBIpaXKEHUN, COACPIKAINX Bu6moteka [JOK
anrebpanyeckue aApobu https://m.edsoo.ru/7f432736

42 KontposbHas padota nmo teme "Anredpandeckas bubanorexa [JOK
apoop" https://m.edsoo.ru/7f431d36

43 KBanpatHoe ypaBHeHuE ]_SH6HHOTeKa HOK
https://m.edsoo.ru/7f42eela

44 HenonHoe kBasipaTHOE ypaBHEHUE ].51/16n1/10Te1<a HOK
https://m.edsoo.ru/7f42eela

45 Henonxoe kBagpaTHOE ypaBHEHHE ]_5H6HHOTeKa HOK
https://m.edsoo.ru/7f42eela

46 dopmyra KOpHEH KBaJ[paTHOTO YpaBHEHUS ]_5H6HHOTeKa HOK
https://m.edsoo.ru/7f42f158

47 dopmyna KopHEel KBapaTHOTO ypaBHEHUS ]_5H6HHOTeKa LTOK
https://m.edsoo.ru/7f42f3f6

48 dopmysa KoOpHEl KBapaTHOTO YpaBHEHHS 1_3H6HHOTeKa HOK
https://m.edsoo.ru/7f42f5a4

bubmuoreka [{OK
49 Teopewa Buera https://m.edsoo.ru]/l7f42fef0

50 Teopema Buera bubmorexa [TOK

https://m.edsoo.ru/7f430076
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bu6nuoreka [IOK

o1 Pemenne ypaBHeHNH, CBOAAIIMXCS K KBaJPaTHBIM hitps://m.eds00.ru/7f43c542
52 Pemienue ypaBHeHMi, CBOAAIIMXCA K KBaAPaTHBIM Bubmorexa OK
’ https://m.edso0.ru/7f43c3d0
53 [Ipocreiime ApoOHO-pallMOHATbHBIE YPAaBHEHUS bubmorexa HOK
https://m.edso0.ru/7f4328c6
54 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPaBHEHUS bubymorexa [IOK
https://m.edsoo.ru/7f432b6e
Pemenne TeKCTOBBIX 3aa4 ¢ IOMOIIBIO KBaPATHBIX bubnuoreka [IOK
55 . .
ypaBHEHUIA https://m.edsoo.ru/7f42f75c
56 Pemenne TeKCTOBBIX 3aa4 ¢ IOMOIIBIO KBaPATHBIX bubnuoreka [IOK
ypaBHEHHHA https://m.edsoo.ru/7f42f8f6
57 KonTponbhas padora no teme "KBajgparnubie Bu6moteka [JOK
ypaBHEHUS" https://m.edsoo.ru/7f4301f2
JIuneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €70
58 rpaduK, IPUMEPHI PEIICHNS YPABHEHUH B IIEIIBIX
quciax
JIuneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMH, €ETO
59 rpaduk, MpUMepbl pelIeHNs] YpaBHEHUHN B LIENIbIX
quciax
JIuneitHOE ypaBHEHHE C ABYMsI IEPEMEHHBIMU, €TO
60 rpaduk, IpUMepbl pelIeHNs] ypaBHEHUH B LENIbIX
quciIax
61 Pemenne cucreM NByX JIMHEWHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU
62 Pemrenue cucreM AByX JIMHEWHBIX YPaBHEHUH C
JBYMsI TIEPEMEHHBIMU
63 Pemrenne cucreM nByX JTMHEWHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU
64 IIpuMepsl perieHus: CUCTEM HEITMHENHBIX YPaBHEHUN

C IBYMs IIEPEMEHHBIMU
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[Tpumepsl penieHnst CUCTEM HEJIMHEHHBIX YPaBHEHUI

65 1
C IByMs IEPEMEHHBIMU
['paduueckas unTEepnpeTanust ypaBHEHUS C IBYMS
66 Hle);g)MeIfI:LE\JH u CiII::TEiI iI:IHegPI:I);X ;paBHZIfI/Ig c 1 _BH6HHOTeKa HOK
BYMS TIEpEMEHHbIMHI https://m.edsoo.ru/7f43d6d6
6 nepememmnat ncnerton el spummenti ¢ 1 Bubmiotexa LIOK
BYMS TTCpEMEHHbIMHI https://m.edsoo.ru/7f43d6d6
68 Pewmenne TEKCTOBBIX 331211 € IIOMOILIBIO CHCTEM 1
ypaBHEHUH
69 Pewenue TEKCTOBBIX 3/1a4 C OMOIILBIO CHCTEM 1
YpPaBHEHUU
70 Pewenue TEKCTOBBIX 33/1a4 C IIOMOIILBIO CHCTEM 1
YpPaBHEHUU
71 UucioBble HEPAaBEHCTBA U UX CBOMCTBA 1
72 UucioBble HEPAaBEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 01HOI TTepeMEHHOM 1
74 JIuHeiiHbIe HEPABEHCTBA C OAHON NEPEMEHHOMN U UX 1 bubmuoreka [JOK
pelieHue https://m.edsoo.ru/7f42c692
75 JInHEeNHbIE HEPABEHCTBA C OHOM ITIEPEMEHHOMN U UX 1 bubanorexa [JOK
pelieHue https://m.edsoo.ru/7f42c840
76 JInHelHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN U UX 1
penieHue
77 Cucremsl J'II\/’IHeI\/JIHI)IX HEPaBEHCTB C OJHOM 1 FI/I6J‘II/IOTGK& HOK
MEPEMEHHON M UX PelICHNE https://m.edsoo.ru/7f42cb88
78 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU 1 bubnnoreka [JOK
MePEMEHHOMN U UX pellIeHHe https://m.edsoo.ru/7f42cd2c
79 Cucremsl JH:IHefIHLIx HEPABEHCTB C OAHOU 1
IIEPEMEHHOM U UX pELICHUE
80 N300paxxeHune penieHns JMHEHHOTO HEPaBeHCTBA U 1 bubnmnorexa [JOK

HX CHCTEM Ha YMCJIOBOM MPSMOU

https://m.edsoo.ru/7f42c9e4
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81 N3o0pakeHue peneHus JHHEHHOTO HePaBEHCTBA U 1 bubmuorexa [JOK
UX CHCTEM Ha YHCJIOBOM MPSIMOi https://m.edsoo.ru/7f42c9e4
82 KonrponsHas pabora no temam "HepaBeHcTBa. 1
Cucrtembl ypaBHEeHHI"
bubmuorexa [JOK
83 Homwsrrie pymicuii 1 tps:/im edso0 111433012
84 OO6nacTh onpeneeHus] © MHOKECTBO 3HAYCHUN 1 bubmmoreka [JOK
byHKIHN https://m.edsoo.ru/7f433d84
85 CrniocoOsl 3a1anus GyHKIUH 1
86 I'padux GpyHKIINHN 1
87 CpoiicTBa (yHKIINHU, HX OTOOpaKeHUE HA TpaduKe 1
Urenue u noctpoeHne rpagpukoB QyHKIHH.
88 Bcepoccutiickas nmpoBepodHas paboTa Mo MaTeMaTHKE 1
(BITP)
89 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOLIIX 1
pealibHbIE MPOLIECCHI
90 OyHKIHMH, OTIUCHIBAIOLINIE MIPSMYIO U 00paTHYIO 1 bubnnorexa [JOK
MPOMOPIIMOHATIbHBIC 3aBUCUMOCTH, X TpaduKu https://m.edsoo.ru/7f434bbc
91 I'umep6ona 1
bubnnorexa [JOK
92 I'nmepbona . https://m.edsoo.ru??f4343e2
bubnuorek K
%3 Tpaduic gy y =x* 1 tps:/im.eso0.MITHA34572
94 Oyukuuu Y =X2, y = X3,y = VX, Yy = [x|; rpadudeckoe 1 bubnnorexa [JOK
pElICHUE YPaBHEHUI U CUCTEM YpaBHEHUI https://m.edsoo.ru/7f434d38
95 [ToBTOpEHNE OCHOBHBIX MMOHATHA U METOA0B KypCOB 7 1 bubmuoreka [JOK
H 8 KIaccoB, 000011IeHNe 3HAHUHI https://m.edsoo.ru/7f4371aa
96 HTorosast KOHTpOJIbHAsE paboTa 1 httpsﬁ;4 n?llé(;;?.(?u%%4eb4
97 [ToBTOpEHNE OCHOBHBIX MOHATHUN U METOJ0B KYpPCOB 7 1

" 8 KJaccoB, 0000IIIeHIE 3HAHNMI
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98 [ToBTOpEHNE OCHOBHBIX MOHSATUIM U METO/I0B KYpCOB 7 1 bubmuorexa [JOK
1 8 KjaccoB, 00001IeHNE 3HAHUI https://m.edso00.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B KypCOB 7 1 Bu6muoteka [JOK
U 8 K1accoB, 0000IIeHrEe 3HAHUI https://m.edsoo.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHSATUIM U METOI0B KYpCOB 7 1 bubmuorexa [JOK
1 8 KjaccoB, 00001IeHNE 3HAHUI https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METO/I0B KypCOB 7 1 Bu6muoteka [JOK
U 8 K1accoB, 0000IIeHNEe 3HAHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MMOHATUIA U METOAOB KypCOB 7 1 bu6nmoreka LIOK
1 8 KjaccoB, 00001IeHNEe 3HAHNWI https://m.edso0.ru/7f437858
OBULIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOTPAMME
9 KUIACC
KosmnuecTBo yacoB
Ne Tema vDOKA K n DJIeKTpPOHHbIe HU(POBBIE
/i yp Beero oHTpoabHbIe IIpakTHYyeckue 06pa30OBATE/bHbIE PECYPCHI
padoThI padoThI
1 PanmonaneHbie yncia, uppalroHaIbHbIE YHCTA, 1
KOHEYHbIE 1 OECKOHEUHBIE IECATUYHBIE IPOOHU
MHOX€ECTBO 1eMCTBUTENBHBIX YUCEIT,
2 JNefiCTBUTEIILHBIE YHCIIa KaK OECKOHEYHBIE 1
JECSTHUHBIE TPOOH
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
3 MHOECTBOM JIEUCTBUTEIHHBIX YHCEII U MHOKECTBOM 1
TOYEK KOOPJAMHATHON IIPSIMOU
4 CpaBHeHUE IeHCTBUTENBHBIX YUCEl, apuMeTHIeCKue 1
JIEHCTBUSI C IEHCTBUTEIbHBIMU YHCIIAMH
5 [TpubmxéHHOE 3HaUYeHNE BETUIMHBI, TOYHOCTh 1
npUOJIMKEeHUS
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6 OKpyTJIeHHUEe Yucen 1
7 Oxkpyraenue yncelsl. CTapTOBbI KOHTPOJIb 1
8 [Tpukuaka v OleHKa pe3yIbTaTOB BBIUMCICHU 1
9 [Tpukuaka v OleHKa pe3yIbTaTOB BIUMCICHU 1
10 JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, 1 bubmunorex [JOK
CBOJSIINXCS K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe ypaBHEHHUe. Pemenue ypaBHeHuid, 1
CBOJISIIINXCS K JIMHEHHBIM
12 KBangparnoe ypaBHenue. Penienue ypaBHeHHI, 1 bubnnorexa [HOK
CBOJIAIIMXCS K KBAJAPATHBIM https://m.edso0.ru/7f43c542
13 KBagparHoe ypaBHeHue. Penienre ypaBHeHUH, 1 bubnuoreka [IOK
CBOJISIIMXCSI K KBAJJPATHBIM https://m.edso0.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS 1 BH6H_HOTeKa HOK
https://m.edso0.ru/7f43c3d0
15 bukBapaTHble ypaBHEHUS 1 BH6H_HOTCKa LIOK
https://m.edso0.ru/7f43c3d0
16 HpI/IMepI:I peuieHusl ypaBHEHUHN TPETbeW U YETBEPTOU 1
CTENeHel pa3IoKeHHNEeM Ha MHOKUTEIN
[IpuMeps! penieHust ypaBHEHUN TPETbEW U YETBEPTOU
17 CTEINeHel pa3ioKeHNEM Ha MHOKUTEIH. 1
Juarnoctuueckas padota B popmare OI'D
18 Pemenne npo6GHO-paliMOHaIbHBIX YpaBHEHUN 1 BH6H_HOTCKa LIOK
https://m.edso0.ru/7f43c9b6
19 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN 1 BH6H_HOTeKa LIOK
https://m.edso0.ru/7f43c9b6
20 Pemenne TeKCTOBBIX 3a/1a4 AIreOpandyecKuM METOIOM 1
21 Pemenne TeKCTOBBIX 3a/1a4 AreOpandecKuM METOIOM 1
22 Pemenne TeKCTOBBIX 3a/1a4 anreOpanyecKuM METOJIOM 1
23 KonTtponbHas pabota no Teme "YpaBHEHUs C OHOM 1

nepeMeHHoi"
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bu6mmoreka [IOK

24 VYpaBHeHHUe ¢ ABYMS IEPEMEHHBIMH M €T0 TpaduK 1 https://m.eds00.ru/7f43d0b4
25 YpaBHeHUE ¢ ABYMS IIEPEMEHHBIMU U €T0 TpaduK 1 EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/7f43d0b4
26 Cucrema 1Byx .]'II/IH"CI\/'IHBIX YpaBHEHUH C ABYMS 1
IIEPEMEHHBIMU U €€ pelIeHHe
27 Cucrema 1Byx JII/IH”GI\/JIHBIX YPaBHEHUH C ABYMsI 1
HEPEMEHHBIMU U €€ pelIeHHe
8 Cucrema n1Byx JIHI—I'.eI;'IHBIX YpaBHEHUH C ABYMsI 1
NIEPEMEHHBIMU U €€ pelIeHHe
29 Cucrema n1Byx JIHI—I'.eI;'IHBIX YPaBHEHUH C IByMs 1
NIEPEMEHHBIMU U €€ pelIeHHe
30 Pemenne cucreM I1ByX ypaBHEHMM, OJHO U3 KOTOPBIX 1 bubnnorexa [HOK
JIMHEHOE, a APYroe — BTOPO CTENCHH https://m.edsoo.ru/7f43d23a
31 Penienue cucrem nByX ypaBHEHUH, OIHO U3 KOTOPBIX 1 bubnuoreka [IOK
JIMHEIHOE, a APYroe — BTOPO CTEIICHH https://m.edsoo.ru/7f43d55a
32 PemevHHe CUCTEM JIBYX ypaBHevHI/H?I, OIHO U3 KOTOPBIX 1
JUHENHOE, a JPYroe — BTOPOU CTENEHU
33 Pemefme CUCTEM JBYX ypaBHeVHHIZ, OJTHO U3 KOTOPBIX 1
JUHENHOoe, a Ipyroe — BTOPOU CTENEHU
34 ['paduueckas UHTEpIIpeTaLMs CUCTEMbI YpaBHEHHH € 1
JIBYMsI TIEepEMEHHBIMA
35 Pemenne TeKCTOBBIX 3a/1a4 alnredpanyecKkum 1
CIocoooM
36 Penienune TekcTOBBIX 3a/1a4 aJireOpanyeckum 1
crocoooM
37 KonTponbhas pabota no teme "Cuctemsl ypaBHeHUI" 1
38 YuciioBeie HEpaBEHCTBA U X CBOMCTBA 1
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1 bubmorexa HOK

https://m.edsoo.ru/7f43ad5a
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40 JIvHeitHbIe HepaBeHCTBA C OJHOM NIEPEMEHHOMN U UX 1 bubmunorexa [JOK
pelieHue https://m.edsoo.ru/7f43af08
a1 JInHeHbIE HEPAaBEHCTBA C OJHOM IIEPEMEHHON U UX 1 bubnmoreka [JOK
pelicHue https://m.edsoo.ru/7f43af08
42 JIvHeitHbIe HepaBEeHCTBA ¢ OJHOM MIEPEMEHHON U UX 1 bubmuorexa [JOK
pemenue. Jluarnocruueckas padora B popmare OI'D https://m.edsoo.ru/7f43af08
43 CucreMsl JII:IHGﬁHLIX HEPABEHCTB C OJHOM 1
MEPEMEHHOI U UX pelIeHne
44 Cucremsl JII\/JIHGI‘/'IHLIX HEPaBEHCTB C OJHOU 1
MIEPEMEHHOU U UX PEIICHUE
45 Cucremsl JII\/JIHGI‘/'IHLIX HEPaBEHCTB C OJHOU 1
MIEPEMEHHOU U UX pEIICHUE
46 KBagparHble HEpaBEHCTBA U UX PEIICHUE 1 BH6H_HOTeKa LIOK
https://m.edsoo.ru/7f43b098
47 KBaapaTHbie HEPABEHCTBA U UX PEIICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b21e
48 KBaapaTHbIe HEPABEHCTBA U UX PEIICHUE 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f43b5a2
49 KBazpaTHble HEPABEHCTBA U MX PELIEHUE 1
50 KBazpaTHble HEPAaBEHCTBA U MX PELIECHUE 1
51 ['padmueckas uHTEpIIpEeTaLIs HEPABEHCTB U CUCTEM 1 bubnnoreka [JOK
HEpaBEHCTB C JIByMs IIEpPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 ['padmyeckas uHTEpIpETAIlUsl HEPABEHCTB U CUCTEM 1
HEPABEHCTB C JIByMS IEPEMECHHBIMHU
53 Kontponbnas padota o Teme "HepaBenctra" 1
54 KBanpatuunas ¢ynakius, e€ rpaduk u cBoiCTBa 1 ﬁggg:l;l/?r:_ee?si(_)rﬁﬂ £4396¢6
55 KBanparuunas ¢pyHkius, e€ rpaduk 1 cBONCTBa 1 ﬁggsj}il;l/ﬁée?s(%?‘llfﬂ £439842
56 Kanparuunas ¢pynkuus, e€ rpapuk 1 cBoiicTa 1 bubmorexa [IOK

https://m.edso0.ru/7f4399b4
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[TapaGosna, KOOpAWHATHI BEPIIMHBI TapadOJIbl, OCh

bu6mmoreka [IOK

S CHMMETPHH T1apaboJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPa00IIbI, OCh bubmumorexa [IOK
CHMMETPHH T1apadoIIbI https://m.edsoo.ru/7f43a03a
59 [Tapa6omna, KOOpAUHATHI BEPIIMHBI TapadoJIbl, OCh bubmuorexa [JOK
CHMMETPHH T1apaboJIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEpPIIMHBI TAPAO0IIBI, OCh bubmumoreka [IOK
CHMMETPHH 1apaboJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabosna, KoOpAHAThI BEPILIMHBI TapaboJIbl, OCh bubnuoreka [IOK
CUMMETPHH T1apaboJIbI https://m.edsoo0.ru/7f43a526
[Tapabosna, KoOpAHAThI BEPILIMHBI TapaboJIbl, OCh
62 cUMMeTpuu napadosnsl. JlnarHoctiueckas padboTa B
dopmate OI'D
63 ['paduku pynkumit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X]
64 I'paduxu Gpynkumit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X]
65 I'paduxu pynxumii: y = kx, y = kx + b, y=k/x, y=x3,
y=VX, y=[X]
66 I'paduxu pynkmuit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X]
67 I'paduxu pynkmuit: y = kx, y =kx + b, y=k/x, y=x3,
y=VX, y=[X]
68 I'paduxu pynxumii: y = kx, y = kx + b, y=k/x, y=x3,
y=VX, y=[X]
69 KonrtpomnsHas padora o reme "dyHkuun" E’E:S;I:I;I/On:.eel:jasg)(.)rﬁl7 f43ab84
70 IToHsATHE YMCIOBOM MTOCIIEI0BATEIBHOCTH bubmorexa [IOK
https://m.edso0.ru/7f43e6c6
el 3aiaHue MociIe10BaTeIbHOCTH PEKYPPEHTHON bubnnorexka [JOK

bopmynoit u hopMysoi N-ro ujaeHa

https://m.edsoo.ru/7f43ebda
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bu6mmoreka [IOK

72 Apudmerrdeckas 1 TeOMeTpUYECKas MPOTPECCUU hitps://m.edsoo.ru/7f43ed7e
73 Apudmernueckasi 1 reOMeTprUIEcKasi IpOrpeccuu bubmmorexa [IOK
https://m.edsoo.ru/7f43f3b4
78 reowerpmaccro mporpeccu, cym neppix BuGmorera LLOK
’ https://m.edsoo.ru/7f43f58a
YJICHOB
76 reowerpmecro mporpeccut, cym neppiix BuGmorera LLOK
’ https://m.edsoo.ru/7f43ef2c
YJICHOB
76 reowerpmaccro mporpeccu, cym nepsix BuGmorera LIOK
’ https://m.edsoo.ru/7f43f0c6
YJICHOB
®opmyJibl N-TO YieHa apuhMETHUECCKON 1
7 re?)llzaezgnqecK(z)ﬁnnep(?r;];cgdﬁe CyMelSIBIO MEePBBIX N bubmorexa HOK
’ https://m.edsoo.ru/7f43f72e
YWIEHOB
®opmyJibl N-TO YiieHa apuhMETHUECCKON U
78 rezllz/[ezgnqecK(z)ﬁnnep(?rgzcgl)/lﬁe CyMelSIBIO IIEPBBIX N bubmmorexa LHOK
’ https://m.edsoo.ru/7f43f8a0
YWIEHOB
N306pakenue 4jaeHoB apupMETHUIECKON 1
79 T€OMETPUUYECKON MPOrPecCUil TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH
N306paxkenue 4jaeHoB apupMETHIECKON 1
80 T€OMETPUUYECKON MTPOrPeCCUil TOUKaMH Ha
KOOPAWHATHOM IIOCKOCTH
81 JInHEeNHBIN ¥ SKCTOHEHIIUAIBHBIA POCT
82 CroxHbI€ IPOLIEHTHI Eubmorexa LIOK
https://m.edsoo.ru/7f43fe0e
83 CnoXHBIE TPOIIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f4401a6
84 KonTtponpHas padota no teme "UnciaoBbie bubnuorexa [IOK

OCJIEN0OBATEIILHOCTH "

https://m.edsoo.ru/7f4404f8
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[ToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM.

85 3anuce, CpaBHEHUE, IEUCTBUS C IEUCTBUTEIbHBIMU
YHUCJIAMH, YACIIOBAS MPsMast
86 [ToBTOpeHME, 0000IIEHUE M CUCTEMATH3AIUS 3HAHUH.
[IpolieHThI, OTHOIICHHUS, TPOIIOPITUU
87 [ToBTOpeHUe, 0600IIEHNE U CHCTEMAaTU3allMsl 3HAHUH.
OxkpyrieHue, TpuOIKeHNE, OlCHKA
IToBTOpenue, 0000IIEHNE U CHCTEMATH3AIIHAS 3HAHUH.
p ’ IH ! bubmuorexa [JOK
88 Pemienue TekcTOBBIX 3324 apu(METHYECKIM .
https://m.edsoo.ru/7f443b12
crocoboM. Jluarnoctuueckas pabora B popmate OI'D
IToBTOpEHue, 0000IEHNE U CHCTEMATH3AIIHAS 3HAHHUH.
89 PGIHGHI:/IG TeK,CTOBI;; 3ajay a I/I(bMeTqucIIlch bubmorexa [TOK
Jlatt ap https://m.edso0.ru/7f443cd4
cImocooom
IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIMS 3HAHUH.
90 PemeHII)/Ie TCKCTOBB?; 3a1ay a I/I(I)MGTI/I‘ICCIII(I/IM Bubmaorexa HOK
p https://m.edsoo.ru/7f443fea
CIIocooomM.
IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALIMS 3HAHUM.
91 IT eo6pa30BaHHe aii‘e6 aMYEeCKHUX BBI axlcleHHﬁ bubmmorexa LJOK
beodp p p ’ https://m.edsoo.ru/7f4441ca
JOITYCTHUMBIC 3HAYCHHS
IToBTOpenue, 000OIEHNE U CUCTEMATU3ALIUS 3HAHUH.
92 IT eo6pa30BaHHe ajie6 aMYEeCKHUX BBI axlcleHHﬁ Eubmorexa IIOK
beodp p p ’ https://m.edso0.ru/7f444364
JOITYCTUMBIC 3HAYCHHS
IToBTOpenue, 000OIEHNE U CUCTEMATU3ALIU 3HAHUH.
93 IT eo6pa30BaHHe ajie6 aMYEeCKHUX BBI axlcleHHﬁ Eubmorexa IIOK
beodp p p ’ https://m.edso00.ru/7f4446f2
JOITYCTHMBIC 3HAYCHHS
IToBTOpenue, 000OIEHNE U CUCTEMATU3ALIU 3HAHUH.
94 I1 eo6pa3OBaHHe afre6 an4eCKHUX BBI anlcleﬂnﬁ Eubmorexa IIOK
peodp p p ’ https://m.edsoo.ru/7f444a94
JOITYCTHUMBIC 3HAYCHHS
IToBTOpEeHnE, 000OIIEHNE U CHCTEMATH3AIIHS 3HAHMIA.
P - N ! bubnmoreka [JOK
95 OYHKIWH: TOCTPOCHHE, CBOMCTBA H3yUSCHHBIX

byHKIMI

https://m.edsoo.ru/7f444c56
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[ToBTOpEHME, 0000IICHNE U CUCTEMATU3AIIMS 3HAHUM.

96 QOyYHKIUH: IOCTPOCHUE, CBOMCTBA H3yYEHHBIX 1 bubmorexa LHOK
. ’ https://m.edsoo.ru/7f444f44
byHKIHHA
| Lo hoGmemen ey . | Bnsorea 10K
o ’ https://m.edsoo.ru/7f44516a
byHKIHHA
o | Lo dhobmemen ooy . | Busorea 10K
. ’ https://m.edsoo.ru/7f4452e6
byHKIHHA
99 [ToBTOpeHue, 0000IICHUE U CHCTEMATH3AIIHS 3HAHUA. 1 bubmmoreka [IOK
I'paduyeckoe perieHre ypaBHEHHIA U UX CHCTEM https://m.edso0.ru/7f445516
100 [ToBTOpenue, 0000IICHNE ¥ CUCTEMATH3AIHS 3HAHUH. 1
['paduueckoe pelieHne ypaBHEHUH | UX CUCTEM
101 Hroroas kouTpoapHas pabora 1
102 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I1O0 102

I[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON

IMPOI'PAMMBI
7 KIIACC
Kon . .
HIpoBEpsIEMOro IIpoBepsiemble nNpeAMeTHbIE Pe3YJIbTAThI 0CBOEHHs OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111€ro
pesyabTata oOpa3oBaHus
1 Yucna v BIYUCICHUS
1.1 BrImonHATh, coueTast yCTHbIE U TUChbMEHHBIE PUEMBI, apu(pMeTHIeCKre NEHCTBHS C PallMOHATBHBIMUA YHCIaMU
19 HaxoauTe 3HaU€HMS YMCIOBBIX BRIPAKEHUH, IPUMEHITH Pa3HOOOPa3HBIE CIOCOOBI M MPUEMBI BRIYHCICHUS 3HAYEHUH TPOOHBIX
BBIPAXECHH, COIepKalUX OOBIKHOBEHHBIE U JECITUYHBIE IPOOH
13 [lepexonuTs OT onmHOM (hOpMBI 3amUCH YHUCEN K Jpyroil (mpeoOpa3oBbIBaTH AECATUYHYIO JpOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHYHYIO, B YACTHOCTH, B OSCKOHEYHYIO JCCITHUHYIO IPOOB)
14 CpaBHUBATh U YIIOPSAI0UYMBATH PAllMOHAIbHbIE YHCIIA
15 OKpyTJIATh Yncia
16 BBINOTHATE NPUKHUIIKY U OIICHKY pe3yJbTaTa BBIYMCICHUH, OIEHKY 3HAaUeHUI YHCIIOBBIX BBIpAKEHUH. BBIMOTHATH IEHCTBUS CO
CTETICHSIMH C HAaTYPaJIbHBIMH MTOKAa3aTEISIMH
1.7 [TpuMeHSTh IPU3HAKK JETUMOCTH, PA3JIOKEHNE HA MHOXKUATENN HATYPAITbHBIX YHCEIT
Pemate mpakTHKO-OpPUEHTHPOBAHHBIE 3a]la4d, CBS3aHHBIE C OTHOIIECHHEM BEIIMYHH, IMPOMOPIMOHAIFHOCTHIO BEIUYHH,
1.8 MPOLIEHTAMH, HWHTEPIPETUPOBATh pPE3yAbTaThl pEHICHHs 3aJad C Y4E€TOM OTpaHUYEHUMU, CBSI3aHHBIX CO CBONCTBaAMU
paccMaTpuBaeMbIXx OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
2.1 Hcnonp30BaTh anredpandeckyto TEPMUHOJIOTHIO M CUMBOJIUKY, IPUMEHSTH €€ B IPOLIECCE OCBOCHMS Y4eOHOr0 MaTepualia
2.2 HaxonuTh 3HaueHrs OyKBEHHBIX BBIPQXKCHUN MIPH 3aJIaHHBIX 3HAYCHUSIX TIEPEMEHHBIX
2.3 BrinonsaTe npeoOpa3oBaHus 11€70T0 BBIPaKEHHsI B MHOTOWIEH MPUBEIEHUEM MOI00HBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BrInonHAT, yMHOKEHHE OJHOWIEHA HA MHOTOWIEH ¥ MHOTOYJIEHA Ha MHOTOWIEH, MPUMEHSITH (POPMYJIIBI KBaJipaTa CyMMBI U
KBaJipaTa pa3HOCTH
o5 OcylecTBISATh pa3lnokKEeHHE MHOTOYJICHOB HAa MHOXHUTEINW C IOMOUIbI0 BBIHECEHUS 3a CKOOKHM OOIIEro MHOMKHUTEI,

IPYNIIUPOBKHU CIIaraeMbIX, MPUMEHEHUs (POpPMYIT COKpaAIIEHHOTO YMHOXKEHHUS




HpI/IMeHﬂTB Hp606pa3OBaHI/I${ MHOI'OYWICHOB JId PCHICHHUA PA3JIMYHBIX 3aJad W3 MATCMATHUKH, CMCKHBIX IIPEAMCTOB, H3

26 peanbHON MPaKTUKU
2.7 Hcnonp30BaTh CBOWCTBA CTENEHEN C HATYpallbHBIMU MOKA3aTEISIMU JJIsl IPE0Opa30BaHMs BEIPAKEHUI
3 YpaBHEHUS U HEpPAaBEHCTBA
31 PemaTs nuHeliHbIE ypaBHEHUS ¢ OAHON IEPEMEHHOM, TPUMEHSISI IIPaBUIIa IIEPEX0/1a OT UCXOJHOIO YPaBHEHMSI K PABHOCUIIBHOMY
emy. IIpoBepsTs, sBIsIETCA JIM YUCIIO KOPHEM yPaBHEHUS
3.2 [TpuMeHsATH rpaduyeckue METOIbl TP PELICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM
3.3 [TonGupaTh mpuMepHI Map YUCe, ABISIOMIMXCS PEIICHHEeM JIMHEHHOTO YPaBHEHUS C IBYMsI IEPEMEHHBIMH
34 CTpouTh B KOOPIAMHATHOM IIIOCKOCTH rpaK TMHEWHOTO YpaBHEHUS C IBYMS IEPEMEHHBIMHU; TTOJIb3YSICh TPaUKOM, IPHBOIUTH
IIPUMEPBI PELLICHUS] YPaBHEHUS
3.5 Pemiate cucremsl ABYX JTMHEHHBIX YPaBHEHHH C IByMsl IEPEMEHHBIMH, B TOM 4Hcie rpaduuecKu
36 CocraBiATh U pelaTh JUHEHHOE ypaBHEHUE WM CHCTEMY JIMHENHBIX YPaBHEHHUN IO YCIIOBUIO 3aJa4M, UHTEPIIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y IIOJyYEHHBIH pe3yabTaT
4 Koopaunats! u rpaduku. OyHKIIHA
41 N306paxkaTh Ha KOOPAMHATHOW NPSMON TOYKH, COOTBETCTBYIOLIME 3aJlaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, MUHTEPBAJIbIL,
3aIMChIBATh YUCIIOBBIE IPOMEXKYTKU Ha alNreOpanyeckoM si3bIKe
4.2 Otmeudats B KOOPAMHATHOM MJIOCKOCTU TOYKH I10 3a/IaHHBIM KOOPJIUHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMNA. CTpouTh rpaduk GyHKINHU Y = [X|
44 OnuceiBaTh ¢ MOMOIIBI0 (DYHKUIMH H3BECTHHIE 3aBUCUMOCTH MEXAY BEIMUYMHAMHU: CKOPOCTb, BPEMs, PACCTOSHUE, LIEHY,
KOJINYECTBO, CTOUMOCTbh, TPOU3BOAUTENIBHOCTD, BpeMsi, 00BEM paboThI
4.5 HaxonuTh 3HaueHune GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa
16 [Tonumatsb rpaduueckuii crocod NpeAcTaBiIeHUs U aHalu3a MH(OpMaIK, U3BJIEKaTh U HHTEPIPETHPOBATH MHPOPMALIUIO U3
rpauKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kox . .
IpOBepHEEMOTO IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOM IPOrpaMMbl OCHOBHOI'O 00111ero
pesysTaTa o0pa3oBaHus
1 Yucna v BIYMCIEHUS




Hcnonp30BaTh HavaIbHBIE MMpEACTABIICHHUA O MHOXCECTBEC I[GﬁCTBHTQHI)HBIX YUCCII IJI1 CPAaBHCHUSA, OKPYIJTICHUA U BBIqHCHeHHﬁ,

11 n300paXkaTh JEHCTBUTENLHBIC YHCIIA TOYKAMH HA KOOPIUHATHONW IPSAMOM
12 [IpumMeHsTh MOHATHE APUPMETHIECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh KBaJ(paTHbIE KOPHH, UCTIOIB3Ys MPH HEOOXOAMMOCTH
KaJIbKYJISITOP, BBIIOJIHATH IPe00pa30BaHMsl BEIPAXKEHUH, COJIepKallluX KBaIpaTHbIe KOPHU, UCIOJIb3Ysl CBOWCTBA KOPHEH
1.3 Mcnonb30Bath 3aMCcH OOJIBLIMX M MaJIbIX YHCEI C IIOMOLIBIO IECATUUHBIX Jpodel u ctenenel uyncia 10
2 Anrebpanyeckue BhIpaXKeHUs
21 [TprMeHATh MOHATHE CTENEHN C LEJIBIM IT0Ka3aTelIeM, BBIIOIHATH IPE00pa30BaHMsl BBIPAXKEHUH, COJEPKALUX CTEIIEHHU C LEJIbIM
II0Ka3aTesIeM
29 BbINONHATE TOX/AECTBEHHBIE IPE0Opa30BaHUs PALIMOHAIBHBIX BEIPQXKEHUI Ha OCHOBE NpaBWJI ACHCTBUI HaJl MHOTOUIEHAMU U
anreOpanyecKuMH Jpo0sMu
2.3 PacknanpiBaTh KBaIpaTHBIA TPEXUIECH HA MHOKHUTEIN
24 [TpumMensTh MpeoOpa3zoBaHKs BRIPAXKEHUH IS PELICHUS Pa3IMYHBIX 3a/1a4 U3 MATEMATHKH, CMEKHBIX ITPEIMETOB, U3 PeabHON
IIPAKTUKHU
3 YpaBHEHMS U HEPABEHCTBA
31 Pematp sMHelHBIE, KBaJlpaTHbIE YPABHEHUS U pAllMOHAJIbHBIC YPABHEHUS, CBOIAIIMUECS K HUM, CUCTEMBI ABYX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU
3.2 [IpoBomuTh TpocTeiilue HCCIeJOBaHUST yPaBHEHWH M CHCTEM YpPaBHEHHH, B TOM 4YHCIE C MPUMEHEHHEM TIpapUuecKux
npejcTaBieHui (yCTaHaBIMBATh, UIMEET JIM YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIIeHUs, €CIIM UMEET, TO CKOJIbKO, U IpoYee)
33 [Iepexonuts oT cnovBeCHoﬁ (bopMyIHMPOBKH 3a7aud K €€ anreOpandyeckoid MOJENH ¢ TIOMOIIBIO COCTAB/IEHHS yPAaBHEHNS HITH
CUCTEMBI YPAaBHEHH, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 334y I1OJIy4YEHHBIN PE3yJIbTAT
34 IIpuMeHATH CBOKCTBA YUCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLIEHKH, pelaTh JIMHEHHBIE HEPABEHCTBA C OJHOU NIEPEMEHHON U
UX CUCTEMBI, AaBaTh rpaHuecKyr0 WILTIOCTPALMIO MHOXKECTBA PEIIEHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB
4 DOyHKIUH
41 [lonnmars ¥ uCHONB30BaTh (PYHKIHMOHAIbHBIE MOHSTHUS M S3bIK (TEPMHHBI, CUMBOJUYECKHE OOO3HAUYEHHUS), OMNPEIENATh
3HaYeHHe (PYHKILUU 110 3HAUSHHUIO apTyMEHTa, ONpeAesTh CBOMCTBA (PYHKIIUU 1O €€ rpaduKy
4o Crpoutsb rpauku 3eMeHTapHbIX (YHKINN BUIA:

9 KIIACC

y=K/X; y =X?, ¥y = X3, ¥ = |X|, ONUCHIBaTh CBOMCTBA YMCIIOBOI (DYHKIUH 110 e€ rpaduKy




Kon

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPAMMbI OCHOBHOI'0O 00111€T0

NpoBepPsIeMOro
o0pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCIICHUS
1.1 CpaBHUBATH U YIIOPAIOUMBATH PAllMOHANbHbBIE U UPPALIMOHAIIbHBIE YUCIIA
12 BrimonusaTe apudmernyueckue AEHCTBUS C pallMOHAIBHBIMHU YHCIAMH, COUYeTas YCTHbIC U MHUCbMEHHBIE MPUEMBI, BHIIOIHATH
' BBIYUCIICHHSI C UPPALMOHATIHLHBIMHI YUCIAMH
. XOJIUTh 3HAYECHUS CTETICHEH C IeTTBIMU TI TEJISIMU ¥ KOPHEW, BBIYUCIISITh 3HAYCHHUSI YACITIOBBIX BB HUH
13 Haxo 3HAYEHUS CTENEHEN C 1€ oKazare KOpHEH, c 3Haue 10 axe
14 OKpyrisiTh IeHCTBUTENbHBIE YHCIIA, BBITOJIHATH IPUKUAKY PE3yJIbTaTa BEIUMCIEHUH, OLIEHKY YUCIOBBIX BHIPAXKEHUH
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 PemaTs nuHelHbIE U KBaipaTHbIE YPaBHEHHUsI, yPABHEHUS, CBOSAIIUECS K HUM, IPOCTEHIIINE IPOOHO-paIliOHATIbHbIC YPAaBHEHUS
29 Pemath cuctemsl IByX JIMHEWHBIX YPaBHEHHI C IBYMsI IEPEMEHHBIMH U CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJIHO YpaBHEHUE
' HE SBIISICTCS JTMHEHHBIM
23 Pemate TekcTOBBIE 3aaun anreOpandecKuM CIocOOOM C MMOMOIIBIO COCTABIICHHS YPaBHEHUS HIIM CHCTEMBI JIBYX YpaBHEHHH C
' JBYMsI IEpEMEHHBIMU
24 [IpoBoauTh mpoCTEle HCCIAEAOBaHUS YPaBHEHHUNW U CHUCTEM YypaBHEHUH, B TOM YHCIIE C MPUMEHEHHEM Trpaduueckux
' Ipe/CTaBICHNH (HapuMep, YCTaHABINBATh, UMEET JIM YpaBHEHUE WM CUCTEMA YPAaBHEHUH PEIICHHs, €CJI HMEET, TO CKOJIBKO)
25 Pemate nuHeiiHble HepaBEHCTBa, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTh pELICHHE HEPaBEHCTB Ha YHCIOBOH MNpPsSMOMH,
' 3aIMCBIBATH PEIICHUE C TOMOIIBI0 CHMBOJIOB
26 Pemrate cucteMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB, BKIIIOYAIOIINE KBAaIPaTHOE HEPABEHCTBO, M300pakaTh PEIICHHUE
' CHCTEMBbl HEPAaBEHCTB Ha YHCIOBOM MPSMOIii, 3aITUCHIBATh PEIIEHHE C ITOMOIIbI0 CUMBOJIOB
2.7 Vcnonb30BaTh HEpaBEHCTBA MPH PEIICHUH pa3IMYHbIX 33]a4
3 OYHKIIH
Pacno3naBate (yHKIMHM H3ydeHHBIX BHUIOB. [loKa3bIiBaTh CXEMAaTHYECKHU pAaclOIOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH
3.1 rpapukoB QyHkimi Buma: y=kx, y=kx+b, y=k/x, y=ax’>+bx+c, B 3aBUCHMOCTH OT 3HaueHHU KOA(PPHUINEHTOB, OMUCHIBATH
cBO¥cTBa (PyHKIUI
39 [Toka3piBaTh CXeMaTUUYECKH PACTIONIOKEHUE Ha KOOPIMHATHOM TUIOCKOCTH TpadukoB GPyHKIUM Buaa Y = VX, Y = [X| 1 OMUCHIBATh
' cBO¥cTBa (PyHKIUI
33 Crpouth U n300pakaTh CXeMaTHUECKH I'padUKU KBaJPaTUYHBIX (YHKIUH, OMUCHIBATh CBOMCTBA KBaJIPAaTUYHBIX (YHKLUH 11O

ux rpaduxkam




Pacno3naBath kBajpaTHuHyr0 (QyHKUIMIO 1O (opMylie, IPUBOJUTH MPUMEPHI KBAJIPATUUHBIX (YHKIMHA M3 pealbHON KU3HHU,

34 ¢bu3uKH, reoMeTpun
4 Apudmerndeckas 1 reOMETpUIECcKasi IpOrpeccuu
4.1 Pacnio3naBatps apupMeTHYECKYIO M TE€OMETPUUECKYIO IPOTPECCHH MIPH Pa3HbIX croco0ax 3a1aHus
492 BBINONHATE BBIYUCIEHHS ¢ UCTIONB30BaHUEM (POpMyYI N-TO ujieHa apu(hMEeTHUIECKON U T€OMETPHUECKON MPOTrpeccruii, CyMMBbI
HEPBbIX N YWICHOB
4.3 N300pakaTh WieHbl IOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON MJIIOCKOCTH
44 Pemats 3amaun, cBA3aHHBIE C YHCIOBBIMM IIOCJIEIOBATEIBHOCTSIMM, B TOM YHCIE 3aJaud U3 pealbHON KU3HU (C

HCIIOJIb30BaHUEM KaIbKYIATOPA, HU(PPOBBIX TEXHOJIOTU)

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS
1 Yucna v BIYUCICHUS
11 Jpobu 0ObIKHOBEHHBIE U JECSITUYHBIE, IEPEX0]] OT OAHON GopMbl 3anmucu apobdeit k apyroil. [loHsTHE panMoHaIbLHOTO YKCa,
3aMKch, CPABHEHME, YIIOPSIIOYMBAHUE PALIMOHATIBHBIX YUCEI
1.2 Apudmernueckue NeiCTBUS ¢ pallMOHaIbHBIMU YKcIamMu. Pelienue 3a1a4 U3 peaabHONW MPaKTHUKU HA YacTH, Ha JPOOH
13 CreneHb ¢ HaTypaJIbHBIM MOKa3aTelleM: ONpe/esieHne, IPeoOpa3oBaHue BbIpaXKEHUI Ha OCHOBE ONPEEIICHNUS, 3alIUCh OOJIBIINX
qrces
14 HpOI_IeHTBI,USaHI/ICB IPOILIEHTOB B BUJIE IpOOU U ApOOH B BHJIE MPOLIEHTOB. TpH OCHOBHBIE 33/1aul Ha MPOLIEHTHI, pellIeHHE 3a/1a4
U3 peasibHOM NMPaKTUKU
1.5 [IpumeHeHne MpU3HAKOB AETUMOCTH, Pa3JIOKEHUE HA MHOKHUTENN HATYPAJIbHBIX YHCET
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPOMOPIIMOHATBHOCTH
2 AnrebpanuecKue BhIpAXKEHUS
2.1 [lepemeHHbIE, UNCIOBOE 3HAUEHNUE BBIPAKEHMSI C IEPEMEHHOM. JlonycTUMBIE 3HAUEHUS TIEPEMEHHBIX
2.2 [IpencraBneHne 3aBUCUMOCTH MEX/ly BETMUMHAMHU B BUjie GopMysbl. Beraucnenus no gopmynam
2.3 [IpeoOpazoBanue OyKBEHHBIX BbIPAXKEHUH, TOKAECTBEHHO paBHbIE BBIPAYKEHUS
2.4 CBolicTBa CTENIEHU C HATYPaAJIbHBIM [10Ka3aTeIEM




2.5

OI[HOLIJ'ICHBI 1 MHOTOWIEHBI. CTeIIeHh MHOT'OYJICHA. CJ'IO)KCHI/IG, BBIYUTAaHUEC, YMHOXKXCHHUC MHOI'OYJICHOB

@opMmyIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbI M KBajapar paszHoctu. dopmyna pazHocTu KBaapaToB. Paznoxenue

26 MHOT'OYJIEHOB Ha MHOKUTENH
3 YpaBHeHUS
3.1 YpaBHeHUe, KOpEHb YpaBHEHUS, TPaBUiIa IPeoOpa3oBaHus ypaBHEHUS, PABHOCHIIBHOCTh YPaBHEHU I
3.2 JIuneliHOE ypaBHEHHE C OQHOU IIEPEMEHHOM, YHCIIO KOPHEH JIMHEWHOIO YPABHEHUS, PEIICHUE JIMHEHHBIX YPABHEHUN
3.3 CocraBiieHHe ypaBHEHUH IO YCIOBHIO 33/1au. PenieHne TeKCTOBbIX 3a7a4 ¢ OMOILBIO YPaBHEHUM
3.4 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
35 Cucrema IByX JIMHEMHBIX YPAaBHEHUI C IByMs NepEeMEHHbIMH. Pemenue cucrem ypaBHEHH c1ocoOoM mMoAcTaHOBKU. [Ipumepst
pelIeHNs TEKCTOBBIX 3a/]au C IIOMOILBbIO CUCTEM YpaBHEHUMI
4 Koopaunats! u rpaduku. OyHKImn
4.1 Koopaunara Touku Ha npsiMon
4.2 Yucnossle TpOMEKYTKH. PaccTossHME MEXy IByMsI TOYKAMHM KOOPAUHATHOW MPSMON
4.3 [TpsimoyronbHast cuctema koopauHat, ocu OX u Oy. Abcuucca U opAMHATA TOYKUA HA KOOPAMHATHOM MIIOCKOCTH
4.4 [Tpumeps! rpadukos, 3a1aHHbIX hopMynamu. UteHne rpauKoB peanbHBIX 3aBUCUMOCTEM
4.5 [Tonstue pynkuuu. I'paduk dpynkun. CroiicTBa GpyHKINN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['padux ynkum y = [x|
4.7 ['paduueckoe pelieHne JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUI
8 KUIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna ¥ BBIYUCIEHUS
11 KBaapatHbiit KopeHb u3 yncia. [Toustue 06 nupparroHaisHOM yncie. JlecaTHUHble TPUOINKEHNs UPPALMOHATIBHBIX YHCEI
12 CBoiicTBa apupMEeTHIECKUX KBAIPATHBIX KOPHEH U UX IPUMEHEHHE K TPE0OPa30BAHUIO YHUCIIOBBIX BRIPAKEHUH U BHIUMCIICHUSIM.
JIeCTBUTENBHBIE YHCTIA
1.3 Crenens ¢ 1eTbIM [TOKa3aresaeM U e€ cBoiicTBa. CTaHgapTHas 3auch Yucia
2 AnreOpanueckre BbIpaxeHHUs
2.1 KBanpaTHblil TpEXUIIEH, pa3I0KEHUE KBAPATHOTO TPEXUIEHA HA MHOKUTEIN




2.2

Anrebpandeckas 1po0b. OCHOBHOE CBOHCTBO ajire0Opandeckoit 1poodu

2.3 CrnoxeHue, BBIYMTaHNUE, YMHOXKEHHUE, JACIICHHE allreOpandecKux apooei

2.4 PanrionanbHbIE BBIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUS U HEpPAaBEHCTBA

3.1 KBagparnoe ypaBHeHHE, popMyiia KOpHEH KBaapaTHOro ypaBHeHuUs. Teopema Buera

3.2 Pemrenne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM U KBaJAPAaTHBIM

3.3 [Ipocreiime ApoOHO-paLlMOHATIBHbBIE YPAaBHEHHS

3.4 I'paduueckas nHTEpHpeTanys ypaBHEHUH C JBYMs MEPEMEHHBIMU U CHUCTEM JIMHEHHBIX YpaBHEHHH C JBYMs NEPEMEHHBIMH.

[TpuMepsbl perieHust CUCTEM HEJIMHEHHbBIX YPaBHEHUH C IByMsl IEpEMEHHbBIMU

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 YucaoBble HEPAaBEHCTBA U UX CBOWCTBA

3.7 HepaBeHCTBO ¢ 0/THOM TTepeMEHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JluHeliHbIe HEpaBEHCTBA C OHOM MepeMeHHON

3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU

4.1 [Tonstue @pynkunu. O61acTh ONpEENeHNsI U MHOKECTBO 3HauUeHu GyHKIuu. CriocoObl 3aJaHus GYHKIMMA

4.2 I'paduk pynkuuu. YreHue cBOMCTB GyHKIMH 10 €€ rpaduxy

4.3 ITpumeps! rpadukoB GYHKINH, OTPAXKAIOLINX pPealbHbIE MPOLIECCH

4.4 DyHKIUH, ONHUCHIBAOLINE MPSIMYIO M 00pPaTHYIO MPOMOPLUOHAIBHBIE 3aBUCUMOCTH, UX I'paduKu

45 Oyukumu y =X2 y = X?

4.6 Oyukuuu Yy = (X, Y = |x|

4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHUH

9 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA \

1 Uucna 1 BEIYUCICHUS |




1.1 PannoHnanbHble uKcia, HppalOHAIbHbIE YNCIIA, KOHEYHbIE M OECKOHEUYHBIE IECATHYHbIE IpOOH
19 MHOXecTBO JeHCTBUTENBHBIX YUCEN, J€HCTBUTENIbHBIE YNCIa KaK OECKOHEUHbIE eCATHUHbIE 1po0u. B3auMHO onHO3HAUHOE
COOTBETCTBUE MEKIY MHOKECTBOM JICHCTBUTENBHBIX YUCENI U KOOPAUHATHOM NpsiMoii. CpaBHEHUE AEWCTBUTEIbHBIX YNCEIN
1.3 Apudmernueckue IeHCTBHS ¢ ACHCTBUTEILHBIMU YUCIAMH
W3mepenust, npubimxeHus, oeHKd. PazMepbl 00bEKTOB OKPYKAIOILIET0 MUPA, IITUTEIHHOCTH IPOLIECCOB B OKPYIKAIOIIEM MUPE.
14 [TpubnnxEHHOE 3HAUYEHHE BEJIWYMHBI, TOYHOCTh NpuOIMmkeHus. OxkpyrieHue uucen. lIpukuaka M OIEHKAa pe3ysbTaTOB
BBIYMCIICHHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHU, CBOISAIMXCS K IMHEHHBIM
2.3 KBagpaTtHoe ypaBHeHue. Perienue ypaBHeHUH, CBOISAIIMXCS K KBaIPaTHBIM
2.4 bukBagpatHoe ypaBHeHue. [Ipumepsl perieHus: ypaBHEHUH TpeTbel 1 4eTBEPTOM CTeNeHeH pa3iioKeHUeM Ha MHOXKUTENIN
2.5 Pemenne npoOGHO-paliMOHANIBHBIX YpPaBHEHUH
2.6 Cucremsl ypaBHeHUH
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMH H €0 Tpaduk
2.8 Pemenne cucreM IByX JIMHEMHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
2.9 Pemenne cucreM IByX ypaBHEHH, OHO U3 KOTOPBIX JIMHENHOE, a JPYrOo€ — BTOPOU CTEIIEHH
2.10 I'paduueckas HHTEpIIpETALINS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMA
211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne nuHeHBIX HEPABEHCTB C OHOM IIEPEMEHHOM
2.14 Pelienne cucteM TMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.15 KBazpaTHble HepaBEHCTBA
2.16 I'padrueckast MHTEpIIpeTaIMsl HEPABEHCTB M CUCTEM HEPaBEHCTB C JIBYMsl IEPEMEHHBIMU
3 OYHKIIH
3.1 KBanparuunas ¢pyHkius, e€ rpaduk u ceoiicta. [lapabona, koopArHATHI BEPIIUHBI Tapad0JIbl, OCb CHMMETPHH MapadoIbl
3.2 I'padukn Gyukimii y=Kx, y=kx+b u ux cBoiicra
3.3 I'paduku Gpynkumii y=k/X, y = X° 1 ux cBoiictBa
3.4 ['paduku pyHKIMH , 1 X CBOKCTBA
4 YucnoBble NOCIE10BATENBHOCTH




Omnpenenenne u cnocoObl 3a/1aHUs YUCIOBBIX MOCIIEI0BATEIFHOCTEN. 3ajaH1e MTOCIIeJ0BATEIbHOCTH PEKYPPEHTHOM popmynoit

4.1 .
U GopMyIIoii N-ro uieHa

4.2 Apudmerndeckas nporpeccus. @opmymsl N-ro wieHa apuMETHIECKON MPOTPECCHH, CyMMBI TIEPBBIX N WIECHOB

4.3 I'eomeTpuueckas nporpeccusi. @opmyJibl N-ro WieHa TEOMETPUUECKON MPOIPECCUU, CYMMBI IIEPBBIX N WICHOB

44 N3o0paxenue qﬂeHUOB apuMEeTHUECKON 1 TeOMETPUIECKON MTPOrPECCUil TOYKaMU Ha KOOPJAUHATHOM MJIOCKOCTH. JIMHEHHBIN 1
SKCHOHEHIMAJIbHBIA POCT

4.5 CrnosxHble MPOLIEHTHI

MPOBEPSIEMBIE HA OI'3 110 MATEMATHUKE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OEPA3OBAHUA

Kox
NpoBepPsieMoOro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJIbTATAM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM NPOrpaMMbl
OCHOBHOT0 0011ero oopa3zoBanus Ha ocHoBe PI'OC

YMeHue onepupoBarh IOHATUAMM: MHOXKECTBO, IOJMHOXECTBO, OIEPAlMM HAJ MHOXECTBAMHU; YMEHHUE OIIEpUPOBATh
HNOHATUAMH: Tpad, CBSI3HBIN rpad, AEPeBO, UMUK, MPUMEHATh WX MPH PEUICHUU 3a]a4; YMEHHE HCIOJb30BaTh rpaduyeckoe
IPEe/ICTaBICHUE MHOKECTB JIJIsl ONMCAHMsI PEAJIbHBIX IPOLIECCOB U SIBJICHUH, IPU PELLICHUH 3a/]1a4 U3 APYTHX Y4EOHBIX TPEIMETOB

YMeHue OIICpHUPOBATH MOHATHUAMU: OHPCACICHUEC, aKCHMOMA, TECOpPCMA, NOKA3ATCIbCTBO; YMCHUC PACIIO3HABATH UCTHHHBIC U
JIOKHBIC BBICKA3bIBaAHU A, IPUBOAUTE HPUMEPEI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHHA U OTPUILIAHUA BBICKQ3bIBaHUH

YMeHHe onepupoBaTh NOHATUSMH: HATYPAIbHOE YHCIO, IMPOCTOE M COCTABHOE YHCIO, JIEIUMOCTh HAaTypPaJbHBIX YHUCEl,
NPU3HAKU JIEIMMOCTH, 1IeJI0€ YUCII0, MOAYJIb YHhciia, OOBIKHOBEHHAs JIpoOb M JecsATHYHas ApoOb, CTaHIApTHBINA BUJ YHCIA,
pPalMOHATILHOE YHCIIO, MpPAllMOHAIBHOE YHCIIO0, apu(PMETHYEeCKUN KBaJpaTHBIH KOPEHb, YMEHHE BBINOJIHATH JEHCTBHUS C
YHUCJIAMH, CPAaBHUBATh U YIOPSAJAOYUBATH YUCIIA, IIPEACTABIIATh YHCIA HA KOOPAUHATHOU MPAMOMU, OKPYIJIATh YUCIA; YMEHUE
JienaTh IPUKUIKY U OLIEHKY pe3ysbTaTa BBIYACICHUN

YMeHue onepupoBaTh MOHATHSAMM: CTENEHb C LENbIM IOKa3aTeneM, apu(MeTH4ecKuil KBaJpaTHBI KOpPEeHb, MHOTOYJIEH,
anredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOW CTENEHU OOJbIle €IUHUIIbI; YMEHHE BBIIOJIHATH
pacuérel o popMynam, npeodpazoBaHMs LETbIX, TPOOHO-PAIIHOHATIBHBIX BBIPAKECHUNA U BBIPAXKEHUN C KOPHAMH, Pa3lIOKEHHUE
MHOTOYJIEHa Ha MHOKUTEJIH, B TOM YHCJIE C UCIIOJIb30BaHHEM (DOPMYIT pa3HOCTH KBAJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTHU

YMeHHe onepupoBarh IOHATHSIMH: YHCIOBOE PAaBEHCTBO, YPABHEHHWE C OJHOM IEPEMEHHOM, YHUCIOBOE HEPaBEHCTBO,
HEPaBEHCTBO C IEPEMEHHON; YMEHHE peliaTh JIMHEHHbIE U KBaJpaTHbIEC YpaBHEHHUsI, IPOOHO-PAlMOHAIbHBIE YPaBHEHUS C OJTHON
MEPEMEHHOM, CHUCTEMBbl JBYX JIMHEWHBIX ypaBHEHUMH, JIMHEWHbIE HEPaBEHCTBA M HX CHCTEMbI, KBaJpaTHble U JpPOOHO-
palMOHAJIbHBIE HEPABEHCTBA C OJHOM IEPEMEHHON, B TOM YHCIIE NIPU PELICHUU 3a1a4 U3 APYTUX PEIMETOB U IIPAKTUYECKUX



3aJa4; yMEHHE UCIOJIb30BaTh KOOPIUHATHYIO MPSIMYIO U KOOPJIWHATHYIO TUIOCKOCTH Ui U300pakKeHHsl PelIeHU YpaBHEHHUIA,
HEPaBEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHIMU: PYHKIMS, Tpaduk GyHKINHU, HYTH QYHKIUHU, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA, IPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HaWOOJIbIIeC W HAMMEHbIEe 3HAUCHHMS (QYHKIMH; YMEHHE OICPUPOBATH IMOHATHSIMU: IPSIMAast
IPONOPIHUOHATIBHOCTD, JIMHEHHAs (YHKIMS, KBagApaTuyHas QyHKIHs, 0OpaTHAs MPOMOPIUOHAIBHOCTD, Tapadoa, rurnepooa;
yMEHHE CTPOUTH Ipaduky (QYHKIHMH, UCHONB30BaTh TPadUKU Ul ONPEAEICHHUs CBOWCTB MPOLECCOB U 3aBHCUMOCTEH, JUIS
peleHns 3afad U3 APYruxX Y4eOHBIX MPEIMETOB W PEANbHOM KU3HU; YMEHHE BBIpaKaTh (HOpMyJaMH 3aBUCUMOCTH MEXITY
BEJIMYMHAMU

YmMmenue OIICpHUPOBATH IMOHATHUAMHU: IIOCICAOBATCIBHOCTD, apI/I(l)MCTI/I‘IeCKaH H TCOMCTpHUYECKasd IIPOIrpeCCHr; YMCHHE
HCIIOJIH30BaTh CBOMCTBA HOCJIGI[OBaTeJIBHOCTGﬁ, (bOPMy.HI)I CYMMBEI U O6HI€FO YICHA IIpH pCHICHUHU 3a4a4, B TOM YHCJIC 3aaa4 U3
APYyrux y‘le6HbIX pcaAMCTOB U peanLHoﬁ KH3HU

YMeHue pemath 3ajjauyd pa3HbIX THUIIOB (B TOM 4YMCJIE HA MPOLIEHTHI, JOJM M 4acTu, JBHXKEHHE, paboTy, LIeHy TOBApOB U
CTOMMOCTh TIOKYIIOK W YCIJIYT, HaJlOTH, 3aJadd M3 OOJIACTH YIPABJICHUS JIMYHBIMH M CEMEHHBIMH (PUHAHCAMH); YMEHHE
COCTABJIATh BBIPAKECHHUsI, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI 110 YCIOBUIO 3aJa4M, UCCIEAOBATh IOJYyYCHHOE PEILUCHUE U
OLICHUBATh [IPaBA0I0100HOCTb MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMH: (UTYpa, TOUKA, OTPE30K, IpsMasi, JIyd, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEyroJbHHUK,
pPaBHOOEIPEHHBIH M PABHOCTOPOHHUU TPEYrONbHUKH, NPSMOYTOJbHBIA TPEYroNbHUK, MeJIuaHa, OUCCeKTpuca U BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJIbHHUK, MapajuieJorpaMM, poMO, NpsSMOYrOJbHUK, KBaJapaT, Tpamneuus; OKpPYKHOCTb, KpYT,
KacaTeJbHast; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMH (UTypaMH; YMEHHE pelaTh 3a7aui, B TOM 4YHCIe U3 MOBCEAHEBHOM KHU3HH,
Ha HaXxO0X/IeHHe FeOMETPUUECKUX BEJIMUUH C IPUMEHEHHEM M3YUYeHHBIX CBOUCTB (Uryp U (aKTOB

10

11

12

YMeHue onepupoBaTh MOHATHSIMU: PAaBEHCTBO (UTYp, PABEHCTBO TPEYrOJIbHHUKOB; MapauIeIbHOCTh M MEPHEHIUKYIIPHOCTD
OpSIMBIX, YTOJI MEXAY HpsMBbIMU, NEPIEHIUKYJSAp, HAKIOHHAs, MPOEKIMs, Moaodue Quryp, moJoOHbIE TPEYroJbHUKH,
CUMMETpPHS OTHOCUTEIHHO TOYKHU U MPSIMOM; yMEHHUE PACIIO3HABATh PABEHCTBO, CHMMETPHIO U [10]1001e (GUTyp, HapaaenbHOCTh
Y NEPIEHANKYJIIPHOCTD IPSIMBIX B OKPYKAIOIIEM MUPE

YMeHue oneprupoBaTh NOHATUSAMU: ITIMHA, PACCTOSIHUE, YOI (BEJIMYUHA yTila, CHHYC U KOCUHYC YIJla TPeYroJbHUKA), IUIOIIA]Ib;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM MHUPE; YMEHHE NPUMEHATH (OpMYNbl MEepUMeTpa U
IUIOIIA/Id MHOT'OYTOJIBHUKOB, JJIMHBI OKPY>KHOCTH W IUIOIIAJN Kpyra, o0beMa MpsSMOYroJbHOrO Napajulesienuiena; yMeHue
OPUMEHATh MpPU3HAKM PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMMe VIJIOB TpeyrojbHHKa, Teopemy Iludaropa,
TPUTOHOMETPUUECKHUE COOTHOILIEHUS ISl BBIUMCIICHUS UTUH, PACCTOSIHUH, MIomaaen

YMenue nzo0paxkaTh MIOCKHE (PUIYyphl U MX KOMOWHAIUU, MPOCTPAHCTBEHHbIE (PUTYpPBI OT PYKH, C MOMOIIBI0 YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB I10 TEKCTOBOMY WJIM CUMBOJIBHOMY OIMCAHUIO
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YmMmeHue OIICPHUPOBATE IOHATHUAMHU: MNPAMOYIoJibHasd CHCTEMa KOOPAHWHAT, KOOPAMWMHATHI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa HAa YMUCIO, CKAIAPHOC NPOU3BCACHHUC BCKTOPOB, YMCHHC HCIIOJb30BATH BCKTOPBLI U KOOPAWHATLI JJIA
MMPEACTABJIICHUA JaHHBIX U PEIICHUS 3aJa4, B TOM YHCJIC U3 APYTHUX y‘Ie6HBIX npeaMETOB U peaanoﬁ KHU3HHU

14

15

YMeHue onepupoBaTh MOHSITUSIMH: CTOJOMKOBBIE M KPYrOBBI€ JAHarpamMmbl, TaOIHIIbI, cpeiHee apudmernyeckoe, MeAUaHa,
HanOoJIbIIIee U HAMMEHbBIIIEE 3HAYCHNUS, pa3Max YMCIOBOr0 HA0Opa; yMEHUE U3BIICKATh, MHTEPIIPETUPOBATH U MPEOOPA30BHIBATH
uH(pOpMalLMIO, MPEACTAaBICHHYI0 B TaOIMIaX M Ha JuarpaMmax, OTPa)Kalollyl0 CBOWCTBA U XapaKTEPUCTHUKU pealIbHBIX
IIPOLIECCOB U SIBJIEHUI; YMEHUE pacliO3HABAaTh U3MEHYMBbBIC BEJIMUMHBI B OKPYXKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATHAMHU: CIyYalHBIM OMBIT (CIy4alHBI SKCHEPUMEHT), FIEMEHTApHOE COOBITHE (DJIEMEHTAPHBIH
UCXO0J1) CIIy4aHOTr'O OIbITA, CllyyailHOe COOBITHE, BEPOATHOCTh COOBITHS; YMEHUE HAXOUTh BEPOSTHOCTH CIIydalHbIX COOBITUI
B OIBITAaX C PaBHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH COOBITUSIMH; YMEHHE PEIIaTh 33124l METOJJOM OPTaHM30BAHHOTO IIepedopa u
C HUCIIOJIb30BAaHUEM IIpaBUJia YMHOXKEHMS; YMEHHUE OLIEHUBATh BEPOSITHOCTU PEaJbHBIX COOBITUH M SIBICHUM, TOHUMATh POJIb
IPAKTUYECKH JOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHII B OKpY)KAlOIIEM MHUpPE U B JKU3HU; 3HAKOMCTBO C IOHATHEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEIN U €ro POJIbI0 B MACCOBBIX SIBICHUSX
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YMeHue BbIOMpaTh NOAXOAALIMM M3YYEHHBIM METOX JUIsl pPELIeHHs 3a/Jadyd, MPUBOJUTH INPUMEpPhl MaTeMaTHUYECKUX
3aKOHOMEPHOCTEH B IIPUPOJE U KU3HU, PACIIO3HABATH MIPOSIBICHUE 3aKOHOB MaTEMAaTUKHU B MCKYCCTBE, OIIMCHIBATh OTACIIbHbBIC
BBIIAIOIMECS PE3YJbTAThI, ITOJYYCHHBIE B XOJ€ Pa3BUTHS MATEMAaTUKH KAaK HAayKd, NPUBOAMTH IIPUMEPHl MAaTEMaTHYECKHX
OTKPBITHH U UX aBTOPOB B OT€YECTBEHHON U BCEMUPHOU HCTOPUHU

MHNEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS

1 Yucna ¥ BBIYUCIECHUS

11 HarypanbHble u niensle uncia. [lpu3Haku AeTMMOCTH LENbIX Yncell

1.2 OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH, IPOLIEHTHI, OECKOHEUYHbIE TEPUOANYECKHE APOOH

13 PanronaneHele yncia. ApupmMeTnyecke ornepanmy ¢ paliioHaIbHbIMU YHCIIaMHU

14 JeiicTBurenpHble uncia. ApudmeTnyeckue onepamnuu ¢ AeMCTBUTEIbHBIMU YU CIaMU

1.5 [TpuGnmxEHHBIC BEIYUCIICHHS, TPABUJIa OKPYTIICHHUS, TIPUKUIKA U OIIEHKA Pe3yJIbTaTa BEIYUCICHHI
2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpakeHU (BbIPAXKEHHSI C TEPEMEHHBIMH )

2.2 CreneHs ¢ 1enbiM okaszareneM. CTeTeHb C pallioHaIbHBIM Moka3areneM. CBOMCTBA CTETICHU

2.3 MHorouseHsl




2.4

Anrebpanueckas 1poOb

2.5 Apudmerndeckuii KOpeHb HaTypaIbHOU cTeneHu. [[eficTBrs ¢ apudMeTHIeCKUMU KOPHSIMHU HATYpadbHON CTEIICHU
3 VYpaBHEHUS U HEPABEHCTBA
3.1 [enble u [poOHO-panMOHaANbHbIE YpaBHeHHs. CUCTEMBI K COBOKYITHOCTH YPaBHEHHIA
3.2 Lenble u poOHO-palMOHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemienue TeKCTOBBIX 3a1a4
4 UYucaoBble MOCIEI0BATEIBHOCTH
41 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEN0BATEILHOCTEHN
4.2 Apudmerndeckast 1 reoMmeTpuueckast mporpeccuu. @opmyia CI0KHBIX MPOLIEHTOB
) DyHKIMH
Oyukuus, cnocoOsl 3axanus GyHkiun. I'paduk pynkumun. O6nacTs ompeneneHuss 1 MHOXKECTBO 3HaueHui ¢ynkmum. Hymn
5.1. byukun. [IpomexyTku 3HaKOMOCTOSIHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MUHUMYMBI ()YHKIIHU.
Haubounpniee n HanMeHblee 3HaYeHUE (DYHKIIMU Ha TPOMEXKYTKE
6 KoopauHatsl Ha NpsiMOiA U TUIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ["'eomerpuueckue GUrypsl 1 X CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKux BEITUYHH
7.6 BexTopsl Ha TNIOCKOCTH
8 BeposiTHOCTB M cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BepositHoCTh
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padur
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