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IOSACHUTEJIBHAS 3AIIMCKA

Anrebpa sIBIS€TCS OJJHUM M3 OMOPHBIX KYpPCOB OCHOBHOI'O OOIIEro 0O0pa3oBaHMUS:
oHa obOecrieynMBaeT M3y4YCHUE APYTUX IUCIUIUIMH, KaK €CTECTBEHHO-HAY4YHOrO, TaK W
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOUMO TSl IPOAOHKEHUST 00pa30BaHUsI U B
MOBCEHEBHON kH3HU. PaszBurne y 0OydYalOmMXCS HAyYHBIX MPEACTABICHUN O
IMPOUCXOXKIEHUH M CYIIHOCTH aire0pandeckux aOCTpakiuid, CIoco0e OTpakKeHUs
MaTeMaTHYeCKOW HAayKOM SBJIEHMM M TIPOIIECCOB B MPUPOAEC U OOIIECTBE, POJIHU
MaTEeMaTUYeCKOT0 MOJICTUPOBAHNS B HAYYHOM IMO3HAHUM M B MPAKTUKE CIIOCOOCTBYET
(hOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS M KAUECTB MBINIJICHUS, HEOOXOAMMBIX JIJIS
ajanTay B COBPEeMEHHOM Hu(ppoBoM odmecTBe. M3ydeHue anreOpsl oOecrieunBacT
pa3BUTHE YyMEHHUsA HaOJI0/aTh, CpPaBHHUBATh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUSL W BBIBOJBI, (PopMmynupoBaTh yTBepxkaAcHUsA. OcCBoeHHE Kypca anreOpsl
obecrieynBaeT pa3BUTHE JIOTMYECKOTO MBINUICHUS OOYYarolUXCA: OHU HCIOJIb3YIOT
JNEAyKTUBHBIE W HWHIYKTUBHBIC pacCyXACHHUS, O0O00OIIEHHE U KOHKPETH3AIHUIO,
a0cTparupoBanue W aHaioruto. OOyueHuwe anreOpe IMpesarnonaracT 3HAYUTEIIbHBIN
00BEM CaMOCTOSITEIBLHON ACATEILHOCTH OOYYaIOIIMXCS, MOITOMY CaMOCTOSITEIILHOE
pelieHue 3a1a4 sIBISETCS peaii3aiuend 1eaTeIbHOCTHOTO MPUHITUIIA 00yUYeHHUS.

B cTpykType mporpammbl yueOHOro Kypca «Amaredpa» ajii OCHOBHOTO OOIIEro
0o0pa3oBaHHS OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOAUYCCKUE JIMHUU:
«Yucnma W BBIUMCICHHUS», «AnreOpandyeckue  BBIpaXEHUS», «YpaBHEHUS U
HEpPABCHCTBA», «DyHKIMW». Kaxnas U3 3TUX COAEPKATEITbHO-METOAUYECKUX JTUHUN
pPa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYECHUS Kypca, B3aUMOJICUCTBYS C IPYyTHUMU
ero JuHHSAMU. B Xomae wu3ydeHuss ydeOHOro Kypca OOYYaroIIUMCS MPUXOIUTCS
JIOTUYECKU PaACCYXKJaTh, UCIOJIH30BaTh TECOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBs3U C
ATUM B IporpamMMmy ydeOHOro Kypca «Anredpay BKIHOUYEHBI HEKOTOPHIE OCHOBHI JIOTHKH,
MPEJICTABIICHHBIE BO BCEX OCHOBHBIX pazlieflax MaTeMaTH4eCKOTro oOpa3oBaHUS U
CIOCOOCTBYIOIINE OBJIaJICHUIO 00yYaIOIIUMUCS OCHOB YHHUBEPCAITBHOTO
MaTreMaTH4decKoro si3bika. CojiepKaTelbHON M CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOTO
Kypca «Anredpay sSBISICTCS €ro HHTETPUPOBAHHBIM XapaKTep.

Conepxxanue muHUM «Hucla U BBIYUCIICHUSY CIYKUAT OCHOBOM JJIsS TaJIbHEUIIIETO
M3YyYCHHUS MATEMaTUKH, CIIOCOOCTBYET Ppa3BUTUIO Y OOYYAIOIIUXCS JIOTHYECKOTO
MBIIIUICHUSL, (OPMUPOBAHUIO YMEHHUS TIOJIb30BAThCS QJITOPUTMaMH, a TakKXKe
MIPUOOPETCHUIO TPAKTHUYCCKUX HABBIKOB, HECOOXOIUMBIX JUIS ITOBCEIHCBHOW >KH3HH.
Pa3BuTre mOHATHS O YHWCJIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBS3aHO C
pallMOHAJILHBIMA M UPPALIMOHAIBHBIMU YHUCIaMHU, (POPMUPOBAHHEM IMPEIACTABICHUN O
JNEUCTBUTEIILHOM 4YHCJI€. 3aBEpPUICHHE OCBOCHHSI YHCIOBOW JIMHUM OTHECEHO K
cpeaHeMy oOleMy 00pa3oBaHMUIO.



Copepxanue IByX alreOpandeckux JUHUM — «AnreOpanyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA» CHOCOOCTBYET (POPMHMPOBAHHIO Yy OOy4aroumxcs
MaTeEMaTUYECKOTO ammapaTa, HEOOXOIUMOro JUIsl pelIeHHs 3aJady MaTeMaTUuKH,
CMEXHBIX NPEIMETOB U NPAKTUKO-OPUEHTHPOBAHHBIX 3a1a4d. Ha ypoBHE OCHOBHOIO
obmiero oOpa3oBaHHUs Y4eOHBIM MaTepuan TPYNIUPYETCSs BOKPYT pPallOHAIBHBIX
BBIp@XKEHUIH. Anredpa JEMOHCTPUPYET 3HAUYEHUE MAaTEMAaTUKM KakK s3bIKa JJis
IOCTPOEHUSI MAaTEMaTHUYECKUX MOJIEIEN, OMMCAHMUs MPOLECCOB U SIBICHUN pPeaIbHOro
Mupa. B 3amaum oOyueHus anreOpe BXOAAT TaKKe JAJbHEWIIEE pa3BUTUE
AITOPUTMHYECKOTO MBIIIJIEHUSI, HEOOXOAMMOro, B YacCTHOCTH, ISl OCBOCHMS Kypca
uH(GOPMATUKU, U OBJIaJICHINE HABbIKAMU JIEAYKTUBHBIX paccyxaeHuil. [IpeoOpasoBanue
CUMBOJIBHBIX (pOpM CHOCOOCTBYET pa3BUTHIO BOOOpaKE€HUsS, CHOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxanve (QyHKIMOHAIBHO-rpadUueCKOW JIMHUM HalleJICHO Ha IMOJIYy4YEHHE
OoOy4aronIMMUCs 3HAHUM O (QYHKUMAX KaK BaKHEHIIeW MaTeMaTH4eCKOW MOAENH IS
OMHCAaHUS W HCCIENOBaHUS PAa3HOOOpA3HBIX IMPOLIECCOB U SBJIECHUN B MPHUPOJAE U
obuiectBe. M3yuenune marepuasia ciocoOCTBYET PAa3BUTHUIO Y OOYy4arOUIMXCS YMEHUs
HCIIOJIB30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJINUECKHUE, rpaduuecKre, BHOCUT BKJIAJ B (POPMUPOBAHUE MPEICTABICHUN O POJIU
MaTE€MAaTHUKHU B Pa3BUTUN UUBWIN3ALNHA U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax uzydaercs yuyeOHbI Kypce «Anredpay,
KOTOpPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIE paslensl conepkaHus: «Yucina u
BBIYMCIICHUS», «ANTreOpandeckue BBIPAKEHUSD», «YPaBHEHUS M HEPABEHCTBAY,
«DyHKIIUN.

Ha usydenne yaeOHOr0 Kypca «Anredpay» otBoautcs 306 gacos: B 7 kimacce — 102
yaca (3 vaca B Hezmento), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kinacce — 102
yaca (3 Jyaca B HEJIE0).



COJEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIEC, IEPEX0]] OT OJIHOM (HOPMBI 3amucu Ipoodeit
K apyrou. lloHsATHe panMOHAIBHOIO 4YHWCIA, 3aIUCh, CPAaBHEHUE, YIOPSAOYNBAHUE
palMoOHaIbHBIX uHnced. ApU(pMETHUYECKHE [EHUCTBUS C palOHAIbHBIMU YHCIAMHU.
Pemenue 3a1a4 U3 peanbHON NPAaKTUKU HA YacTH, HA IPOOU.

CreneHb C HaTypaJbHBIM I[IOKA3aTEJIEM: OIpEAENeHHe, MpeoOpa3oBaHUe
BBIPDQ)KCHHI HA OCHOBE ONPEIEICHUS, 3alKMCh OOMbIIMX 4Hces. [IpoueHTsl, 3amuch
MPOLIEHTOB B BHJE JApoOM M JpoOM B BHUJAE MPOLEHTOB. TpH OCHOBHBIE 3a/Jaydl Ha
IIPOLIEHTHI, pELICHUE 3a]1a4 U3 PEAIbHON NPAKTUKH.

IIpuMeHeHre NPU3HAKOB JEIMMOCTH, PA3JI0KEHUE HAa MHOYKUTEIU HATYPAJIbHBIX
quced.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi ¥ oOpaTHasi IPOMOPIIMOHATILHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXKEHUS C IEpEeMEHHOW. JlomycTumsbie
3Ha4YeHus nepeMeHHbIX. [IpencraBieHue 3aBUCUMOCTH MEXIYy BEIWYMHAMU B BUJC
¢opmynbl. Beruucnenus no dopmynam. IIpeoOpazoBaHne OYKBEHHBIX BBIPaXKECHHI,
TOK/IECTBEHHO PaBHbIE BBIPAXKEHUS, MPaBHIia MPeoOpa30BaHus CyMM M MPOU3BEICHUM,
IpaBUJIa PACKPBITHS CKOOOK Y MPUBEACHUS TOJOOHBIX CIIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OnHowrensl n MHOrowieHsl. CreneHb MHOrOwieHa. CIlOKeHWEe, BBIYNMTAHME,
YMHOXXEHHE MHOTOWICHOB. POPMYIIBI COKPAIEHHOIO YMHOXEHUA: KBAJIpPaT CyMMBI U
KkBagpaT paszHocth. DopMyna pa3HOCTH KBaAparoB. PasiiokeHWe MHOTOYIEHOB HAa
MHOKUTEJIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpEHb YpaBHEHHMs, TpaBuwia MpeoOpa3oBaHUsA ypaBHEHMS,
PaBHOCUIIBHOCTh YPaBHEHU.

JIluHeiHOEe ypaBHEHME C OJHOW IIEPEMEHHOW, YHUCIO KOPHEW JIMHEUHOTO
YpaBHEHUS, PEIICHHE JUHEWHBIX ypaBHeHUU. CocTaBleHHE YpPAaBHEHUN IO YCIOBHIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JIuneitHoe ypaBHEHHE C JBYMSI NEPEMEHHbIMU U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUHN C IBYMs IEpeMEHHBbIMU. Perienre cucteM ypaBHEHUH CriocoOoM
ITOZICTAaHOBKU. [[puMepsI perenns TEKCTOBBIX 3a/1a4 € IOMOILIBIO CUCTEM YPABHEHUM.

DOyHKIUU

Koopaunara Toukm Ha npsimMoi. YucnoBble NpOMEKYTKH. PaccrosiHne Mexay
JIBYMs TOYKAMU KOOPJIUHATHOU IPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu Ox u Oy. AGciucca U opuHaTa TOYKU
Ha KOOpAWHATHOW TuiockocTu. [Ipumepsl rpadukos, 3amaHHbix (popmynamu. YteHue



rpadukoB peanbHbIXx 3aBucuMoctelt. [lonarue @ynkiuu. I'paduk dpynkuuu. CoiicTBa
byukuii. JIuneitnas ¢ynkmus, eé rpaduk. I'padux ¢ynkmuu Yy = |X|. ['paduueckoe
pEIIEHNUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHECHUM.

8 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiit kopenb wu3 uucna. [lonarue o0 wuppanuoHAIBHOM YHCIIE.
JlecsiTuuHble NPUOMMKEHUS HppalMOHAIBbHBIX uKcell. CBoicTBa apupMETUYECKUX
KBaJPAaTHBIX KOPHEH M WX MPUMEHEHHE K MPEoOpPa30BAHMUIO YMCIOBBIX BBIPAKECHUU U
BBIYMCJICHUAM. [[€MCTBUTEIILHBIC YHCIIA.

CreneHb ¢ LENbIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHASA 3alIUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUsI

KBampaTHblil TpEXUsieH, pa3noKeHUE KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnrebOpaundeckas 1po0b. OCHOBHOE CBOMCTBO alireOpanyeckoi apodu. CroxeHue,
BBIYMTAHUE, YMHOXXEHHE, JeJieHHe anreOpamdeckux JpoOei. ParumoHaibHbIE
BBIPAXEHUS U X NMPeoOpa3zoBaHUeE.

YpaBHeHNs U HEpaBeHCTBA

KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJApaTHOro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHeHMM, CBOAAIIMXCSA K JMHEWHBIM M KBagpaTHbIM. [Ipocrelimme
JIPOOHO-pAIMOHAIBHBIC YPABHEHHUSI.

['paduueckass uHTEpHpeTaIsi ypaBHEHUW C JBYMS TEPEMEHHBIMU M CHUCTEM
JUHEWHBIX YpaBHEHUN C JByMs TmepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoooM.

UucnoBele HEpaBEHCTBA M MX CBOWCTBA. HepaBEeHCTBO ¢ OOHOM NEPEMEHHOM.
PaBHOCHMIIBHOCTH HEpAaBEHCTB. JINHENHBIE HEPABEHCTBA C OJHOM IepeMeHHON. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJHOM ITIEPEMEHHOM.

DyHKUUH

[Tonsitue dynkuuu. O61acTh OMpEAENICHUS U MHOXKECTBO 3HAUYCHHM (PYHKIUU.
CriocoObl 3a1anus QyHKITUH.

I'padux pynkumn. YUrenue cBoiicTB pyHKMU 110 €€ rpaduky. [Ipumepsl rpadukon
(GyHKLHIA, OTpa)KaIOIIUX pEeAIbHBIE MPOLECCHI.

OyHKIMK, OMUCHIBAIOIIME TMPSIMYI0 HM  OOpaTHYH  MPOMOPIIMOHATBHBIC
3aBHCHMOCTH, nX rpadukn. Oymkimn y = X2, y = x3, y = VX, y=|x|. [paduaeckoe
pElLICHUE YPaBHEHNUN U CUCTEM YPABHEHUM.

9 KIIACC

Yuciia 1 BBIYUCTICHUS

PanmonanpHbpie 4YHClia, WppalMOHANBHBIE YHCIA, KOHEYHbIE W OECKOHEUHBIE
JeCATUYHBIC TpoOu. MHOXKECTBO JEHCTBUTEIHHBIX YUCEN, IEHCTBUTEIBHBIE YHCIa KaK



OeCKOHEYHbIE JECATHUYHbIE ApoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOECTBOM JIEUCTBUTEIbHBIX YHCET U KOOPJAUHATHOU MPSAMOM.

CpaBHEeHHME  JEHCTBUTENBHBIX  4YHCEN, apuPMETHUYECKUe  JCUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpYXalOLIEro MHpPA, JUIMTEIBHOCTh IPOIECCOB B
OKPY’KAIOLIEM MHpE.

[Ipubnu>x€HHOE 3HAUYEHHME BEIMYMHBI, TOYHOCTh MpuOmbKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOSIIMXCS K IUHEUHBIM.

KBampaTtHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOJSIIMXCA K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. [lpuMepbl pelIeHUS ypaBHEHUN TPETbEW W YETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHWH. PelieHne TEKCTOBBIX 3ajay
anredpanyeckuM METO/I0M.

VYpaBHeHHe C ABYMs NEpeMEHHbIMH M ero rpaduk. Pemenue cucrem aByX
JVHEWHBIX YpaBHEHHUU C IBYMs IE€pEeMEHHbIMU. PerieHue cucreMm IBYX YpaBHEHUH,
OIHO U3 KOTOPBIX JIMHEWHOe, a JApyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 aIreOpanyeckuM crocoooM.

Uucnosele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENWHBIX HEPAaBEHCTB € OJHOM IlepeMeHHOM. Pemenne cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM nepeMeHHOM. KBanpaTHbie HepaBeHCcTBA. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas ¢ynkius, e€ rpaduk u cBoiictBa. Ilapaboma, KoopauHaThI
BEPIINHBI 11apadoIIbl, 0Ch CHMMETPHUH MapaloJIbl.

Ipadukn Gyrxmmit: y = kx, y = kx + b, y = kix, y = x3, y = VX, y = [x| , u ux
CBONCTBA.

YucsioBbIC MOCIEI0BATEILHOCTH U NIPOrPeCcCUm

[loHATHE YMCIIOBOM  MOCIENOBATENBHOCTH. 3aJaHUE  IOCIENOBATEIBHOCTH
peKyppeHTHOH dopmynoi u popmysoil N-ro uieHa.

Apudmernueckass W reomeTpuueckas mnporpeccud. PopMynbl N-TO  4jeHa
apu(PpMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CYMMBI TTEPBBIX N YJICHOB.

N3o0pakeHne wWieHOB apu(PMETHIECKON U T€OMETPHUIECKON TTPOrPECCHi TOUKaMu
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEHHBIM W HKCHOHEHIMAJbHBIN pocT. CIOXHBIE
ITPOLIEHTHI.



INIJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTAThl OCBOCHHS MPOTpaMMbl Y4eOHOTO Kypca «Aredpar
XapaKTepU3yrTCSA:

1) naTrpuoTHyecKoe BOCIUTAHUE:

MIPOSIBJICHUEM HMHTEpECAa K MPOLUIOMY M HACTOSLIEMY POCCUHCKOM MaTE€MAaTHKH,
LIEHHOCTHBIM OTHOIICHUEM K JIOCTHXKEHUSAM POCCUHUCKHMX MAaTEMaTUKOB U POCCUUCKOU
MaTE€MaTUYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO 3THX JOCTHKEHUH B APYrMX HayKax M
NPUKJIAJAHBIX cdepax;

2) rpaskaaHCcKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U pean3alliy €ro Mnpas,
MPEACTABICHHEM O MATEMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IUYHBIX
CTPYKTYp, SBJEHHH, Mpoueayp TIpaxJaHCKOro ooOmecTBa (Hampumep, BbIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXICHHIO OSTHYECKUX NpoOJieM, CBSI3aHHBIX C
IIPAKTUYECKUM ITPUMEHEHUEM JTOCTHKEHUI HAayKH, OCO3HAHMEM BaKHOCTHU MOpPAJIBbHO-
ATUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YYacTM€ B PEIICHUHM IPAaKTUYECKUX 3aaad
MaTe€MaTUYeCKO  HANpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMsI Ha NPOTSKEHUHM BCEW JKU3HU Ui YCIEIIHON mpodeccuoHaIbHOM
NEeSATENbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHI, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHJWBHUAYAJIbHOM TPACKTOPUU OOpPA30BAHUS U KUZHEHHBIX ILJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIOCOOHOCTBIO K  OMOILMOHAIBHOMY M 3CTETHYECKOMY  BOCIHPHUSATHIO
MaTeMaTUYeCcKnuX OOBEKTOB, 3aJad, pELICHUW, pPacCyXIEHUH, YMEHHUIO BHUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 NO3HAHMSA

OpUEHTalMel B  JCATENBHOCTH HA  COBPEMEHHYKO CHCTEMY  HAay4yHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSL YEJIOBEKA, MPUPOIbI M
oOlecTBa, TIOHMMAaHUEM MaTEMaTUYECKOM Haykd Kak c¢epbl 4YelIOBEYECKON
NESATEIbHOCTH, JTAloOB €€ pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTHS LMBUWIM3ALMHU,
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH W MAaTeMaTHYEeCKOW KyJIbTYpOHl Kak CpEICTBOM
MO3HAHUS MHUpa, OBJIAJCHUEM NPOCTEUIIMMU HaBbIKAMU  HCCIIEOBATEIBCKON
NEeSTENbHOCTH;

6) ¢usnyeckoe BocnuTaHue, GopMUpPOBaHHE KYJIbTYPbI 310POBbA H
3MOLMOHAJIBHOIO 0J1aroNOJyYus:



TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUYECKHUE 3HAHUS B HHTEPECaX CBOETO 3/I0POBbS,
BEJICHUSI 3JI0pOBOro o0pasa KU3HHU (310pOBOE MUTAHUE, COATaHCUPOBAHHBIA PEXUM
3aHATUI W OTAbIXa, peryisipHas (Qusuyeckas akKTUBHOCTbH), CHOPMUPOBAHHOCTHIO
HaBbIKa pediekcuu, MpU3HaAaHNUEM CBOETO IMpaBa Ha OMMOKY U TaKOTO K€ MpaBa IPyroro
YEJIOBEKA,;

7) 3K0JIOTHYecKOe BOCTIMTAHME:

OpUEHTallMell Ha MPUMEHEHHE MATEMaTUYECKUX 3HAHUM Ui peuieHusl 3aaad B
00JIaCTH COXPAHHOCTH OKPYXKAIOMEH Cpelbl, TIIAaHUPOBAHMS TTOCTYIKOB M OIEHKH HUX
BO3MOJKHBIX TIOCIICJICTBUMA JJIS OKPYXKAIOIICH Cpeabl, OCO3HAHWEM TJI00ATBHOTO
XapaKTepa SKOJOTUUECKUX TPOOJIEM U ITyTEH UX PEIICHHUS;

8) amanTaums K HM3MEHSIIOIIMMCS YCJOBHAM CONHUAJILHOW W TNPUPOTHOH
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBHUSX HEOTPEASIEHHOCTH, TIOBBIIICHUIO YPOBHS
CBOCH KOMITETCHTHOCTH dYepe3 MPaKTUYECKYIO NEATeIbHOCTh, B TOM YHCJIC YMCHHE
YUUTHCS y APYTHUX JIIOJIEH, TPUOOPETaTh B COBMECTHOU JIESITEIbHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETCHIIH U3 OTIbITA APYTHX;

HEO0OXOIUMOCTBHIO B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YuCie (HOPMYIUPOBATH
UJIEH, TTIOHSATHS, THIIOTE3bl 00 00BEKTAX M SBICHUSX, B TOM YHCIIE paHEee HEU3BECTHBIX,
0CO3HaBaTh NeHHUIUTHI COOCTBEHHBIX 3HAHWW M KOMITETCHTHOCTEH, TUIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIlMI0, BOCIPUHUMATH CTPECCOBYIO
CUTyallMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTHPOBATH MPUHUMACMBIE
permeHuss W JACUCTBUSA, (OPMYIUPOBaTh ¥ OICHWBATh PHUCKH U TIOCIICICTBUSA,
(hopMUpOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTeibHbIE YHUBEPCAIbHbBIE YUeOHbIE /1eiiCTBUS
ba3oBble 1ornueckue aecTBMs:

e BBIBIITH W XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKHUX
O0OBEKTOB, TIOHSATHH, OTHOIICHUA MEXAY TMOHIATHAMHU, (OPMYIHPOBATH
ompeneneHus  TOHSATHUH,  yCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK
KJaccu(uKauy, OCHOBaHUS HJisi OO0OOILIEHUS ¢ CpaBHEHUSA, KPUTEpUU
MIPOBOIMMOTO aHAJIN3a;

e BOCIIPUHUMATh, dbopMmynupoBaTh U NpeoOpa3oBbIBATH  CYXKJCHHUS:
YTBEpAUTENIbHbIE W OTpHULATeNbHble, €IUHUYHbIE, YacTHbE U O0O0Iuue,
YCIIOBHBIE;

e BBIABJSATH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBS3U U IIPOTUBOPEUUS B
(dakTax, NaHHbIX, HAOJIOJACHUSIX U YTBEPXKACHUSIX, NIPEAjaraTb KpUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYU;



JieNaTh BBIBOABI C MCIOJB30BAHHEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX W
WUHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIFOUCHU 110 aHAJIOTUH;

pa3OupaTh JOKa3aTelbCTBA MAaTEMaTUYECKUX YTBEPXKACHHUM (TIpsiMble M OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEIHPHO HECIOXKHBIE JIOKA3aTelIbCTBA
MaTeMaTU4eCKnX (PaKTOB, BBICTPAWBATHh apTyMEHTAIUIO, MIPUBOIUTH MPUMEPHI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh CIIOCOO pelleHus YydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HauWOoJee TMOAXOIANIUN ¢  Y4ETOM
CaMOCTOSTEIILHO BBIICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBare/bCKHe AeiiCTBUS.

UCIIOJIb30BaTh BOIPOCHl KakK MCCIENOBATENIbCKUA HMHCTPYMEHT IO3HAHUA,
dbopMynMpoBaTh  BOMPOCHL, (PUKCUPYIOIIME MPOTHUBOpEUHE, MpoOJIemMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh UCKOMOE U JaHHOE, (OpMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

OPOBOJHWTH IO CAMOCTOSITEJIBHO  COCTABJICHHOMY IUIAHY  HECJOYKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIEOBAaHUE MO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBAaTH OOOOIIEHUSI U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOIO HAOMIOAEHUS, MCCIEI0BaHUsA, OIEHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMpOLECCa, a TAKKE BbIABUTATh
MPENOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJIATH ~ HEJAOCTATOYHOCTh M  M30BITOYHOCTHh HMH(POPMALIMM, JIAHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

BbIOMpaTh, AaHaJU3UPOBATh, CUCTEMATH3UPOBATh U  HHTEPIPETHPOBATH
MH(}OpMaLUIO Pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

BBIOMPATh (POPMY MpEACTaBICHUS HHPOPMALIMKA U WIUTFOCTPUPOBATH pELIacMble
3aJlauy CXeMaMH, JuarpaMmmMamMu, HHOHM rpa@uKkoil 1 ux KOMOMHAIUAMUY;
OLICHMBATh HAAEKHOCTh HH(OOPMALMK 1O KPUTEPUSM, MPEI0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

BOCIIPUHUMATh U (GOPMYIUPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMHU U
HEeJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS MO XOAY PELICHUs 3aa4H,
KOMMEHTHUPOBATh NOJyUYEHHbBIN pe3yJIbTaT;

B XOJ€ OOCYXJIEHHs 3aJaBaThb BOINPOCHI IO CYLIECTBY OOCYXIaeMOH TEMBI,
npoOsiemMbl, pelmaeMoil 3aJaud, BBICKA3bIBaTh WJEH, HAIEJICHHbIE Ha IMOUCK
pELIEHMS], COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMU APYIMX YYaCTHHKOB



nuanora, oOHapyKUBaTh pa3audKe U CXOJCTBO MO3UIMHI, B KOPPEKTHOU GopMme
(bopMyIMpOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

e TMPEACTABJIATh PE3YJNbTaThl PEUICHUS 3a/aud, SKCIEPUMEHTA, HUCCIEIOBaHUS,
MPOEKTa, CaMOCTOSTEIbHO BBHIOMpATh (popMar BBICTYIUICHHS C YYETOM 3ajaa4y
Mpe3eHTAIMU U OCOOCHHOCTEN ayIuTOPHUH;

e T[IOHMMATh M HCIOJIb30BaTh IMPEUMYIIECTBA KOMAHIHOW U WHAUBUAYAJIHHOM
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTUUECKUX 3a]1aY;

e TMPUHUMATH II€JIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIIMIO
COBMECTHOM paboThl, paclpeenaTh BUIbl paboT, JOTOBapUBATHCS, OOCYKIATh
MIPOIIECC U PE3YIbTAT PadO0THI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

e YYaCTBOBaTh B IPyHIoOBBIX (popMax paboTel (00CYKIeHUS, 0OOMEH MHEHUSIMH,
MO3rOBBI€ IITYpPMbl M JPYTUE€), BBIIOJHITH CBOIO YacTb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBHS C APYTUMHU UYJeHAMU KOMAHJBI, OICHUBATH
KadecTBO  CBOETO BKJaJAa B OOMMH  TPOAYKT TO  KPUTEPHSIM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIE YHUBepCaJIbHbIe y4eOHbIE JelCTBUS
Camoopranusamnus:

e CAMOCTOSITENIBHO COCTaBJATh IUIAH, AJITOPUTM pEUIeHUs 3alayu (WM €ro
4acTh), BBIOMpPATh CHOCOO pelIeHUs ¢ Y4ETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
penieHuit ¢ yaéToM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIN HHTEJJICKT:

e BIJIQJIETh CIOCOOAMHM CAMOIIPOBEPKH, CAMOKOHTPOJS Mpoliecca M pe3yJbTaTa
pelIeHrs MaTeMaTHIeCKON 3aa4u;

e TMPEABUJETH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPHU PEIICHUH 3a/1ayH,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJEHHBIX OIMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBUE pE3YyJbTaTa MAESITEIbHOCTU TMOCTABICHHOW MLENH U
YCIIOBUSM, OOBSICHATh NPUYUHBI JOCTHIKEHUS WM HEJAOCTHXKEHUS e,
HAXOJUTh OMUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 kiaacce 00y4Jaronuics MOIyYUT CIACAYIOMNE TPEIMETHBIE
pPE3yJIbTATHI:

Yucsa v BBIYUCJICHUS

BreinonHaTh, couerast yCTHbIC U MUCbMEHHBIC PUEMBI, apuMeTnuecKkue AeHCTBUS
C pallMOHAILHBIMU YHCJIAMU.

Haxonuth 3Ha4eHUST YUCIOBBIX BRIPAKEHUHN, TPUMEHSATH Pa3HOOOpa3HbIE CITOCOObI
Y MPUEMBI BBIYUCIICHUS 3HAYCHHUH JPOOHBIX BRIPAXKEHUHN, COAEPKAIUX OOBIKHOBECHHBIC
U JIECATUYHBIC JPOOHU.



[lepexoauTs OT OxHOM (OpPMBI 3amucy 4YHcel K Apyrod (mpeoOpa3oBbIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCSITUIHYIO JPOOB).

CpaBHUBATH U YNIOPSAI0YMBATH PAIIMOHAJIBHBIC YHCIIA.

OKpyTasTh yucna.

BpINOMHATE NPUKUAKY U OLEHKY pe3yJbTaTa BBIYMCIEHUW, OLICHKY 3HAYCHHIA
YUCJIOBBIX BBIPAKECHUI. BBINOTHATH HEUCTBHS CO CTENEHSAMU C HaTypaJbHBIMU
ITOKA3aTEeIIMHU.

[IpumeHSITs TPU3HAKK JEITMMOCTH, PA3JIOKECHHE HAa MHOYKHUTEIM HATypajbHbBIX
quced.

Pemath nmpakTUKO-OPUEHTHPOBAHHBIE 3a/1a4d, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO  BEJIWYWH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pELICHHs 3aAad4 ¢ Y4YETOM OrpaHUYEHUM, CBSA3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKue BbIPAKEHUS

Hcnonb3oBath anreOpandeckyr0 TEPMHUHOJOTUIO U CUMBOJIMKY, IPUMEHSTH €€ B
IPOLIECCE OCBOEHUS Y4eOHOr0 MaTepuaia.

Haxogute 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMpU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

BoinonasaTe mpeoOpa3oBaHUs 1IEJIOTO BBIPAKEHUS B MHOTOWICH NPUBEIACHUEM
MOI00HBIX CaraeMbIX, PACKPBITHEM CKOOOK.

BrInonmHATE yMHOXKEHHE OTHOUYJIEHA HA MHOTOWIECH U MHOTOYWJIEHA Ha MHOTOYJIEH,
MPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCymeCTBIIATh pa3ioKEHUE MHOTOYJIEHOB HA MHOYKUATEIN C IOMOIIBIO BEIHECEHHUS
3a CKOOKHM OOIIEro MHOXHUTENS, TPYNIUPOBKH ClIaraéMbIX, MpUMEHEHUs (opMym
COKpPAILEHHOIO YMHOKEHHUS.

[TpumensTe npeoOpazoBaHUs MHOTOYICHOB JJIs PEIICHUS Pa3JIMYHBIX 3a7ad W3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATHHON MPAKTUKH.

Hcnonbs30BaTh CBOMCTBAa CTENEHEM C HATYPAJbHBIMU IOKA3aTENSIMHU IS
peoOpa3oBaHUsl BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemlare nuHElHBIE YypaBHEHUS C OJHOW TIEPEMEHHOM, MPUMEHSS MpaBUia
Iepexo/ia OT UCXOJHOTO YpaBHEHMS K paBHOCWIbHOMY eMy. [IpoBepATs, ABISETCS JIn
YHUCJIO KOPHEM YPaBHEHUS.

[Ipumensaty rpaduyeckue METOIbI TMPU PEIICHUU JTUHEHHBIX ypaBHEHUN U UX
CUCTEM.

[TonGupaTh mpuMepsl Map Yuces, SBISIOMIUXCS PEIICHUEM JTMHEHHOTO ypaBHEHUSI
C ABYMSI IEPEMEHHBIMU.



CrpouTh B KOOPAMHATHOM IUIOCKOCTU TpaUK JMHEHHOTO YpPaBHEHUS C JABYMs
IEPEMEHHBIMHU, MI0JIb3YSCh TPpaUKOM, IPUBOAUTH IPUMEPHI PELICHNS YPABHEHUS.

Pemate cucteMbl IByX JIMHEWHBIX YPaBHEHHH C ABYMS IEPEMEHHBIMH, B TOM
qrciie rpaduIecK.

CocCTaBisATh M peliaTh JMHEHHOE YPABHEHUE WM CHUCTEMY JIMHEHHBIX YpaBHEHHI
[0 YCJOBHMIO 3a/ayd, HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H
NOJIyYCHHBIN PE3YJIbTAT.

DOyHKIUU

N3o0paxkath Ha KOOPJAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl, 3alMChIBaTh YHUCIIOBBIE MPOMEXYTKH Ha
areOpanveckoM si3bIKeE.

OrMeyaTp B KOOPAMHATHOM IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM,
CTpOoUTh rpaduku TMHENHBIX GyHKIHUNA. CTpouTh rpaduk GyHKIHH Y = [X|.

OnuceIBaTh ¢ MOMONIBIO (YHKLIMIA W3BECTHBIE 3aBUCUMOCTH MEX]y BEJIMUYUHAMHU:
CKOPOCTb, BpEMsl, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJUTEIBLHOCTD,
BpeMs, 00bEM paboTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEHTA.

[lonumate rpadpuyeckuid cnocod NpenCcTaBlIeHUs M aHanu3a WH(pOopManuu,
U3BJIEKAaTh U MHTEPHPETHPOBATH MH(POpPMALUIO U3 TpaHUKOB pealbHbIX MPOLECCOB U
3aBUCUMOCTEMN.

K xoniy oO0yueHus B 8 kiacce oOydyaroluiicss MOMYyUUT CIEAYIONINE IPEIMETHbIC
pPEe3yJIbTaTHI:

Yucaa v BBIYUCICHUSA

Hcnonb3oBaTh HayajdbHbIE MPEICTABICHUS O MHOXECTBE NE€HCTBUTEIbHBIX YMCET
IUI CpaBHEHMs, OKPYIJICHHS U BBIYMCICHHM, M300pa)kaTb EHCTBUTENIbHbIC YHUCIIA
TOYKaMH Ha KOOPAMHATHOM IIPSMOM.

[IpuMeHsATh mMOHATHE apU(METHUECKOrO0 KBAJpPaTHOTO KOPHS, HaXOAUTh
KBaJpaTHbIE KOPHH, HCHOJIb3ySd MPU HEOOXOJUMOCTH KaJbKYJSTOpP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAXKEHUM, COJAEpKAIMX KBaJpaTHbIE KOPHHU, MCIIOJb3Yys CBOMCTBa
KOpHEM.

Hcnonp30Bath 3anucu O0OJBUINX U MaJbIX YHUCE C OMOILBIO IECATUYHBIX IpoOeit
u crenenent yncna 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh  MOHATME  CTENEHM C  LENbIM  [IOKAa3aTeJEeM,  BBIINOJHAThH
npeoOpa3oBaHus BBIPAXKEHUH, COIEPIKAIIUX CTENEHH C LEJIbIM OKa3aTEeJIEM.

BbINONHATE TOXIIECTBEHHbIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUA Ha
OCHOBE MPaBUJI ACHUCTBUIN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKUTEIIH.



[IpumeHsaTh TIpeoOpa3oBaHUsl BBIPAKEHUN MJI PELICHUs PA3TMYHBIX 33]a4 W3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW NMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHeWHBIC, KBaJpaTHbIE YpPaBHEHUS U pallMOHAIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUI C ABYMS IEPEMEHHBIMHU.

[IpoBOOUTH MpOCTENIINE UCCIENOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM
yyclie ¢ NpUMEHEHHEM Tpaduyueckux MpeacTaBieHuil (ycTaHaBIMBaTh, HMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexonuth OT ciOBecHOU (HOPMYITHPOBKH 3a7auu K €€ anredpanyeckoil Moaenu
C MOMOIIBIO COCTABJICHUS! YPABHEHUSI WM CUCTEMbl YPAaBHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYYEHHBIA PE3YJIbTAaT.

[IprMeHSATh CBOWCTBA YHMCIOBBIX HEPABEHCTB IUISl CPABHEHHUSI, OLIEHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJHON MEPEMEHHOM M UX CHUCTEMBI, J1aBaTh rpadUuecKyto
WJUTIOCTPALIMIO MHOXKECTBA PEIICHUIN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTh W UCHONB30BaTh (YHKIIMOHAJIBHBIC TOHSATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHHMs), OINpEACNiATh 3HaueHWe (YHKIUU 10 3HAYCHHIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (HYHKIIUA BUA:

y = kix,y =x2,y =x3,y = |x|, y = VX, OIIHCHIBATH CBONCTBA YHCIOBON (DYHKIMH
o e€ rpaduxy.

K xonmy oOydenus B 9 kiaacce 00y4aronuiics moayyuT CAeAYIOIINE IpeIMETHbIE
pE3yNbTaThI:

Yucaa v BBIYUCICHUSA

CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

Boimonasate apudmMernyeckue ACUCTBUS C pallMOHATBHBIMH YHMCIIAMU, COYETas
YCTHbIE W TIMCbMEHHBIE MPUEMBI, BBIMOJHITh BBIUKCICHUS C HUPPALMOHATIBHBIMU
YU CJIAMU.

HaxoauTh 3HaueHusi CTENEHEW C IEJbIMUA TMOKa3aTeIsIMA M KOPHEW, BBIUHUCIISITH
3HAYEHUSI YUCTIOBBIX BBIPAKECHMUIA.

OKpyryisiTh  JEUCTBUTENBHBIE  YHCJA, BBINOJHATH NPUKUIKY pe3yJibTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHbIe W KBaJpaTHbIE yYpaBHEHUS, YPABHEHUS, CBOASIIMECS K HUM,
MpocTelIme ApOOHO-pAIMOHAIbHBIC YPABHCHMUS.

Pemiars cuctembl 1BYX JTMHEWMHBIX YPABHEHUMN C JIByMsI IEPEMEHHBIMU U CHUCTEMBI
JIBYX YpaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHUE HE SBJISETCS JTUHEHHBIM.

Pemate TekcTOBBIC 3a1aUM ANreOpaMdecKUM CIIOCOOOM € MTOMOIIBIO COCTABJICHUS
YpPaBHEHUS UM CUCTEMBI IBYX YPABHEHUH C JBYMS IMEPEMEHHBIMU.



[IpoBoauTh MpOCTEMIINE UCCIEIOBAHNS YPAaBHEHU U CUCTEM ypaBHEHHH, B TOM
yycie ¢ NpUMEHEHHEM TpaduyuecKux NpeacTaBlieHuil (ycTaHaBIMBATh, HMEET JIU
ypaBHEHHUE WM CUCTEMA YPABHEHUHN PEILICHHUs], €CITU UMEET, TO CKOJIBKO, U MpoYee).

Pemats nuHeiiHbie HEpaBEHCTBA, KBAAPaTHBIE HEPABEHCTBA, M300paKaTh PeIIeHUE
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C IIOMOIIBI0O CHMBOJIOB.

Pemath cucTteMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHUE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSIMOM, 3aMTUCBHIBATh PEIICHUE C ITOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 33/1a4.

DOyHKIUU

PacrioznaBaTte (QyHKIMM U3y4eHHBIX BHUAOB. [loka3piBaTh CXEMAaTUYECKU
pacIioyio’keHNe Ha KOOPAWHATHOM IIIOCKOCTH rpadukoB GyHKIuil Buga: Y = KX, y = kX
+hy=kix,y=ax +bx+c,y=x3y=1X Yy = x|, B 3aBucumocti oT 3HadYCHHII
K02 PUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth M uU300pakaTh CXEMAaTUYECKH TpaduKu KBaJAPATUYHBIX (DYHKIIHIA,
OTHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH 1O X Tpadukam.

Pacno3naBaTh KBaJpaTHuHyI0 (QYHKIMIO 1O (opMylse, HPUBOJUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 pealbHON KU3HU, (PU3UKU, TEOMETPHUU.

YuciaoBble N0CT€10BATEIBLHOCTH H IPOrPecCcUm

Pacrio3naBaTe apuMEeTHUECKYI0O W TEOMETPHUYECKYIO MPOTPECCHH TMPHU Pa3HBIX
cnoco0ax 3aJaHusl.

BbINONMHATE  BBIUKCIEHMST C  WCIOJIB30BaHMEM  (opmyn  N-ro  4ieHa
apu(pMETHIECKON U TEOMETPUIECKOUN MPOTPECCHii, CyMMbI TIEPBBIX N UJICHOB.

N300paxxaTh 4eHbI IOCIEI0BATENbHOCTH TOYKAMH Ha KOOPAUHATHOM TJIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIOBBIMH TOCIEAOBATEIHHOCTSIMHU, B TOM YHCIIE
3a/layd M3 peaNbHOW JKM3HU (C HCIOJB30BAHMEM KAJBKYJIATOPA, LUPPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Konrposnbubie Ilpaktuueckne  (uuppoBbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0Opa3oBaTe/IbHbIE
pecypchl
Yucia u BeIUUCIICHUS. PalinoHalibHbBIE o5 1 bubmuoreka [JOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [JOK
AJIrEOpaHECKIE BEIPAKCHI 2t 1 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
¥/ PABHCHIS 1 HEPARCHCTE 20 1 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
. 1
Koopuuatst it rpaguic. yHicuitn 24 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
losTopenne 1 obodwmenHe 6 . https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (undposbie)
NPOrpaMMsbl Bcero
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
bubmuoreka [JOK
1 Uucna u Beruncienus. Ksagparasle KopHU 15 https://m.edsoo.ru/7f417af8
9 Yucna u Berunciaenus. CTENeHsb ¢ 1ebIM 7 bubmuoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BbIpaKCHUS. 5 1 bubnnoreka [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanyecKue BhIPAKECHHUS. 15 1 bubnmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
YpaBHeHus u HepaBeHCTBA. KBagpaTHbie bubnnoreka [JOK
) 15 1
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 ) . 5
YHKUHH. OCHOBHBIC IOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) 4
o YHKUHH. THCAOBEIE QyHKUHH o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
1 IT 2
0 OBTOpEHHE K 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM
Ne n/n Konrpoabubie Ipakruueckue (uudposbie)
MPOrpamMMmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsbl
1 Yucna u BeiuncieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [JOK
yucia https://m.edso0o.ru/7f419d08
2 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnmnoreka HOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnuotexa [HOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bubmnoreka IIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
> Dynxuun 16 1 https://m.eds00.ru/7f419d08
5 q 15 1 bu6mmoteka [IOK
MCHOBBIC HOCTCAOBATEILHOCTH https://m.eds00.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 1 bubnmnorexka HOK
3HaHUHU https://m.eds00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 6 0



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

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IlpakTnueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [ToHsiTHE paIMOHAILHOTO YKCIIA 1
5 Apudmerndeckue neicTBHS ¢ 1
paloHaIbHBIMU YHUCIAMH
3 Apudmerndeckue 1eicTBHS ¢ 1
palMOHAIbHBIMU YU CIIAMU
4 Apudmerrdeckue I1HCTBUS C 1
paloHaIbHBIMU YUCIAMH
5 Apudmerndeckue neicTBHS ¢ 1
paroHaIbHBIMU YHCIaAMH
6 Apudmernueckue IeHCTBUS C 1
palMOHAIBLHBIMU YHCIIAMU
7 CpaBHeHue, ynopsouMBaHue 1
palMOHATIBHBIX YHCEI
8 CpaBHeHue, ynopsi041MBaHue 1
palMOHATIBHBIX YHCEI
9 CpaBHeHue, ynops/1041MBaHue 1
palMOHATIbHBIX YHCE
10 CreneHs ¢ HaTypaJIbHBIM [TOKAa3aTeIEM 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f4211de
bu6nmoreka [JOK
11 CrermneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1

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



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

bubmuorexa [JOK

12 CreneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM https://m.edsoo.ru/7f42154e
13 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM bubmorexa LHOK
https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HATYpaJIbHBIM ITOKa3aTeIeM
15 Penienne ocHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PEATbHOUN MPAKTUKH
16 Pemenrie OCHOBHBIX 3a/1a4 Ha ApoOH,
MPOIIEHTHI U3 PEATHHOU MPAKTUKH
17 Pemienne ocHOBHBIX 3a/1a4 Ha poOH,
MPOLIEHTHI U3 PEAIbHOMN MPAKTUKU
18 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MPOIIEHTHI U3 PEATbHOUN MPAKTUKH
19 [Tpu3Haky AETMMOCTH, PA3I0KECHHS HA
MHO>KUTEIH HATypaJIbHBIX YUCEIl
20 [Tpu3Haku AETMMOCTH, PA3I0KEHUS Ha
MHO>KUTEIH HATypaJIbHBIX YUCEIl
21 Peanpubie 3aBucumocT. [Ipsmas u
oOpaTHas MPOMOPIMOHATHBHOCTH
29 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHMOHATBHOCTH
23 Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHUOHATBHOCTH
24 Peanpubie 3aBucumocT. [Ipsmas u
oOpaTHas MPOTOPIIMOHATHPHOCTH
o5 KonTponpHas pabota mo Teme
"PannonanabHble unciaa"
26 BbykBeHHbIE BhIpaKEeHUS bubnnorexa [JOK



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

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

27 DopmyIbl
28 Dopmybl
29 Ilepemennsie. JlomycTumblie 3HaUCHUS
MEePEMEHHBIX
IIpeoOpa3oBanue OYKBEHHBIX BBIPAXKCHUIM,
30 p::JKpBII)TI/Ie CK060K}II/I HpI/IBeI[eHI/IS bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MOTIOOHBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
31 packpbIiTHE CKOOOK U IIPUBEJICHUE bubmmorexa LIOK
https://m.edsoo.ru/7f41fd70
MOJTIOOHBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
32 PacKpBITHE CKOOOK ¥ MPUBEICHHE
MOJI0OHBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 packpeITHE CKOOOK U IPUBEACHUE
MOJIOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHHU C HATYPaTbHBIM bubnuotexa [JOK
IIOKa3aTesIeM https://m.edso00.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnunoreka [JOK
IIOKa3aTeJIeM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnuotexa [JOK
I0Ka3areyemM https://m.edsoo.ru/7f4218be
bu6mmorexa [IOK
37 Mrorotertt https://m.edsoo.ru/7f42276e
bu6mmorexa [IOK
38 Mroroteret https://m.edso00.ru/7f422930
39 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bu6nmoreka [JOK



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

MHOTOYJICHOB https://m.edsoo.ru/7f422af?2
40 CiokeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CiokeHue, BBIYUTaHUE, YMHOKEHUE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CroxeHue, BBIUUTaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAIEHHOTO YMHOXKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f42464a
45 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [JOK
https://m.edsoo0.ru/7f4251d0
48 PaznoxeHnre MHOTOUYJIEHOB Ha MHOKHUTEIHN bubmorexa HOK
https://m.edsoo.ru/7f423312
49 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTENH bubmmorexa [JOK
https://m.edsoo.ru/7f4237fe
50 Pa3znoxeHne MHOTOUJICHOB HA MHOKUTENH bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 PazmoxxeHne MHOTOYICHOB Ha MHOKHTEITH
59 KonTpomnpHas pabota mo Teme
"AnreOpanyeckue BbIpaxeHus"
53 YpaBHeHue, paBuiia Ipeoodpa3oBaHus

ypaBHEHUS, PABHOCHJIBHOCTh YPABHEHHI



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
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

JIuHeitHOEe ypaBHEHUE C OJHOM

54 MIePEMEHHOM, peleHUe JTMHEHHBIX
ypaBHEHUH
JIuHeitHOE ypaBHEHUE C OJHOM
55 NIEPEMEHHOM, pellIeHne JINHENHBIX bubmmorexa LIOK
p L p https://m.edso00.ru/7f420482
ypaBHEHHIA
JIuneitHoe ypaBHEHUE ¢ OJJHOU
56 NEPEMEHHOM, pelIeHne JINHEHHBIX
ypaBHEHUI
S7 Pemenue 3a1a4 ¢ momolp0 ypaBHEHUN bubmmorexa LIOK
s RO YP https://m.edsoo.ru/7f42064e
58 Pemienue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH bubmmorexa LIOK
HIbIO YP https://m.edso00.ru/7f420806
59 Pemienue 3a1a4 ¢ TOMOIIBI0 YpaBHEHUH bubmmorexa LOK
P https://m.edso00.ru/7f4209a0
60 Pemenne 3amad ¢ TIOMOIIBIO YPaBHEHUHA bubmmorexa LHOK
P https://m.edsoo.ru/7f420e6e
61 JInHeitHoe ypaBHEHUE C IBYMS bubnuotexa [JOK
MePEMEHHBIMH U €T0 TpaduK https://m.edsoo.ru/7f427c32
62 JIuneiiHOe ypaBHEHHE C JBYMsI bubnuoreka [IOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEIHBIX YPABHEHHUH C bubnnoreka [JOK
JIBYMS [IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX JINHEVHBIX YPAaBHEHHI C
JIBYMsI TIEpEMEHHBIMH
65 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH €
JIBYMsI TIEpEMEHHBIMH
66 Cucrema 1ByX JUHEHHBIX YPAaBHEHHH €



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
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

ABYMs ICPEMCHHBIMU

67 Pemienue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEeHUMH bubmmorexa [JOK
https://m.edso0.ru/7f4287d6
70 Pemienue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEeHUI
79 KonTpomnpHas padora o Teme "JInHEHBIE bubnuorexa [JOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044
73 KoopannaTa Touku Ha mpsMoit bubmmorexa LOK
https://m.edsoo.ru/7f41de76
bubnnorexa [HOK
74 HucioBbIe MpOMEKyTIcH https://m.edsogru/7f41dff2
75 UucnoBble TPOMEXKYTKH
76 Paccrosinue Muexczly I[BE’M}I TOYKaMHU
KOOPJIWHATHOM MPsIMOI
77 PaccrosiHue Mexly 1ByMs TOUKaMHu
KOOPJMHATHOU IIPSAMOI
78 [IpssmoyronbpHas cucTeMa KOOpAMHAT HA bubnnorexka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosnpHas cucreMa KOOpAUHAT Ha bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX bubanorexka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1laHHBIX bubnuorexa [IOK

bopmynamu

https://m.edsoo.ru/7f41ed80



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
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80

[Tpumeps! rpadukoB, 3aaHHBIX

82
dbopmynamu
83 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Yrenue rpaMKoB peanbHbIX
3aBUCUMOCTEMN
bubmuorexa [JOK
8 Hounstue pynicuun https://m.edsoo.ru/7f41ef06
86 I'paduk pynkunu
. . bubnuorexa [JOK
87 CoiicTsa ynicumit https://m.edso0.ru/7f41f078
. . bubnuorexa [JOK
88 CBofictea pymiumi https://m.edsoo.ru/7f41f1fe
. bubnuorexa [JOK
89 Jlunieiitias Gykis https://m.eds00.ru/7f427282
N bubmuorexa [JOK
%0 Juneiinas gymkus https://m.edso00.ru/7f427412
N bubmuorexa [JOK
91 [Toctpoenue rpaduka TuHEHHON QyHKIIMH https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHEHHON QyHKIIMH
93 I'padux pynknmm y =[x|
94 I'paduk pynkuuu y =|x|
KonTponbhas pabota no teme
95 "Koopnunats! u rpaduku. @ynkuun" / bubmmorexa LIOK
P . p - PYRKI https://m.edso00.ru/7f41f50a
Bcepoccuiickas npoBepouHast paboTa
9% HtoroBas koHTpoJIbHAs padoTa / bubnuoreka [IOK
Bcepoccuiickast mpoBepouHas paboTa https://m.edso0.ru/7f429c6¢c
97 [loBTOpEHNE OCHOBHBIX MOHATUH U



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
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c

METOJIOB Kypca 7 Kiacca, 00001eHne
3HAHUU

IToBTOpEHNE OCHOBHBIX OHATHI U

bu6mmoreka [IOK

1
%8 MeTOH?B kypea 7 iacea, oboduenie https://m.eds00.ru/7f429f32
3HAHUMN
IToBTOpEHKME OCHOBHBIX MOHATUN U
99 METOH0B Kypca 7 Kiracca, 0000I1eHne 1 Bubmorexa LIOK
HU P ’ m https://m.edsoo.ru/7f42a0e0
3HAHUMN
[ToBTOpEHHE OCHOBHBIX ITOHATHI U
100 METOJIOB Kypca 7 Kiacca, 06001ieHne 1
3HAHUU
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
101 METOHO0B Kypca 7 Kiracca, 00001eHue 1 Brommozexa [IOK
Hv P ’ m https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHIA U
102 METOJIOB Kypca 7 Kiracca, 000011eHe 1 bubmaorexa IJOK
ﬂu P ’ - https://m.edso00.ru/7f42a900
3HAHUMN
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabubie IIpakTuueckue Aata uudpoBbIe
Bcero paGoTHI paboThI H3yHeHms odpa3oBaTejbHbIE
pecypcsl
1 KBaznpaTHblii KOpeHb U3 UUCIiIa 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
bubmumorexa [IOK
2 [TonsiTie 06 UppaAIMOHAILHOM YHCIIC 1 https://m.e dsogru 71426804
3 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPALMOHATIBHBIX YHCE
4 JlecsiTuuHbIe TPUOTMKCHUS 1
UpPPAMOHATBHBIX YHCET
5 JlelicTBUTEIbHBIC YHCIIA 1
6 CpaBHeHuE 1eHCTBUTENbHBIX YUCEI 1
7 CpaBHeHUEe 1eHCTBUTEIBHBIX YUCEI 1
8 ApudpmeTnueckuii KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue Buaa X* = a 1
10 CaoiicTBa apu(pMETHIECKUX KBAAPATHBIX 1 bubnuotexa [JOK
KOpHEU https://m.edso0.ru/7f42d862
11 CgoiicTBa apu(pMETHUECKUX KBAAPATHBIX 1 bubnmnorexa [JOK
KOpHEH https://m.eds00.ru/7f42d862
12 [IpeobpazoBaHne YNCIOBBIX BBIPAKEHUIA, 1 bubnnoreka [JOK
COZEpKAILUX KBAaIpPaTHBIE KOPHU https://m.edso0.ru/7f42dd26
13 [TpeobpazoBaHne YUCTOBBIX BBIPAXKEHUH, 1 bubnnoreka [JOK
CoZEepKaIINX KBaJApAaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [TpeoOpazoBaHre YUCTOBBIX BBIPAXKEHUH, 1 bubnnorexa [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
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CoJIepKallliX KBaJpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

15 [IpeoOpazoBaHKe YHUCTOBBIX BHIPAXKCHHH, bubnnoreka [HOK
COZEpKAIIMX KBAIPATHBIE KOPHU https://m.edso0.ru/7f42e262

16 CreneHs C 1eNbIM TToKa3aTesieM bubmorexa LHOK

https://m.edsoo.ru/7f4354a4

CranpaptHas 3anuch yucia. Pazmepsl
00BEKTOB OKpYKaIoIIero Mupa (ot

17 BJIGMCHTapH::)}(I}i(IaCTLII/IIH i (o) KOI::ME/I‘ICCKI/IX bubmorexa LHOK
00BEKTOB), JUIUTEIBLHOCTD IIPOLIECCOB B hittps.//m.eclsoo. /7436098
OKPY’KaIOIIIeM MHUPE

18 CBoiicTBa CTENEHU C 1IEJIBIM bubnnoreka [JOK
roKazarejiemMm https://m.edso00.ru/7f435648

19 CBoiiCTBa CTENIEHU C IIEJIBIM bubnuotexa [JOK
roKazareyiemMm https://m.edso00.ru/7f435648

20 CBolicTBa CTEIICHH C IICIIBIM bubmuorexa [JOK
IIOKa3aTesIeM https://m.edsoo0.ru/7f435648

21 CBolicTBa CTENIEHHU C LENBIM bubnnoreka [JOK
I0Ka3areyemM https://m.edso0o.ru/7f43599a

29 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoreka [IOK
IoKa3areyiem https://m.edsoo.ru/7f435ed6

23 KBanpaThsiii TpéxuneH

24 KBanpaTHblil TpéxuiieH

o5 Paznoxxenue kBagpaTHOro TpEXWieHa Ha bubmuorexa [IOK
MHOHUTENH https://m.edsoo.ru/7f42fd38

26 Pa3znosxeHnue kBagpaTHOro TpEXUIEHa Ha bubnmnoreka [JOK
MHOXHUTEIN https://m.edso0.ru/7f42fd38

97 KonTponbhas pabota no remam bubnnorexa [JOK

"KBanparsbie kopHU. CTENEHMU.

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

KBanpatnsiii Tpexusnen"

bubnunoreka [HOK
28 Adrepariecicas Apodk https://m.edsog ru/7£430382
JlommycTrMble 3HaYCHHSI IEPEMECHHBIX,
29 BXOJISIINX B alre0pandecKkue
BBIPAXKCHUS
JomnycTtrmble 3Ha4eHUsI IEPEMEHHBIX,
30 BXOJISIIIMX B ajareOpanveckue
BBIPAKCHUS
31 OCHOBHOE CBOWCTBO anredpanyeckon bubnnorexa [HOK
Ipobu https://m.edso00.ru/7f4308e6
. bubnuotexa [JOK
32 Coxpatenie apodei https://m.edsogru/7f430a8a
. bubnuotexa [JOK
33 Coxpawenie apodei https://m.edsogru/7f430f44
. bubnmnoreka [JOK
34 Coxpawenie apodei https://m.edsogru/7f430f44
35 CnoxeHue, BBIYUTAHUE, YMHOKEHUE U bubnmnoreka [JOK
JeneHue anredbpanyeckux apooei https://m.edso0.ru/7f43128c
36 CrnoxeHue, BRIUMTAaHUE, YMHOKEHUE U bubnuotexa [JOK
neneHue anredbpanyeckux apooei https://m.edso00.ru/7f4315c0
37 CrnoxeHue, BEIYNTAHUE, yMﬂomei{He u bubnmnorexa [JOK
JIeJIeHUE alire0pandeckux apooeit https://m.edsoo.ru/7f4318c2
38 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bu6mmorexa [IOK
JeneHue anredpanyeckux apooei https://m.edsoo.ru/7f431a20
39 [Tpeobpa3zoBanue BbIpaKeHHH, bubnnoreka [JOK
coJiepXKaniux anredpandeckue 1poou https://m.edsoo.ru/7f43259c¢
40 [IpeoOpazoBanme BBIpaKEHUH, bubnmuotexa [JOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
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COJIepIKaINX anredpandeckue Ipoodu

https://m.edsoo.ru/7f432736

41 [IpeoOpa3zoBanue BhIpaKEHUH, bubnnoreka [HOK
COJIepIKalINX anredpandeckue Ipoodu https://m.edso0.ru/7f432736
42 KonTponbhas pabota no teme bubnmoreka [JOK
"Anrebpanyeckas 1poOp" https://m.eds00.ru/7f431d36
bu6mumorexa [IOK
43 Keazpartioe yparHere https://m.edsogru/7f42ee1a
44 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHOE ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
46 ®opmyna KOpHEH KBapaTHOTO bubnuorexa [JOK
YpaBHEHUSA https://m.edsoo0.ru/7f42f158
47 dopMmyna KOpHEW KBaIpaTHOTO bubnnorexa [HOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®dopmyna KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnmnorexa [JOK
49 Teopema Buera https://m.edsogru/7f42fef0
bubnmnoreka [JOK
50 Teopema Buera https://m.edsogru/7f430076
51 Pemienne ypaBHeHul, CBOASIIMXCS K bu6mmoreka [JOK
KBaJIPaTHBIM https://m.edso00.ru/7f43c542
59 Pewienne ypaBHeHul, CBOAAIMXCA K bubnnoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiimue ApoOHO-palnOHAIEHBIE bubanorexka [JOK
ypaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimme ApoOHO-palMOHANTbHbIE bubnuorexa [IOK



https://m.edsoo.ru/7f432736
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ypaBHEHUS

https://m.edsoo.ru/7f432b6e

55

56

Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
KBaJPaTHBIX YPaBHEHUU

Perennie TeKCTOBBIX 3a/1a4 C ITOMOIIBIO
KBaJIpaTHBIX YpaBHEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f42f75c

bubmuorexa [JOK
https://m.edsoo.ru/7f42f8f6

57

KontponbHast pabora o Teme
"KBaznpaTHbsle ypaBHEeHuUs"

bubmuorexa [JOK
https://m.edsoo.ru/7f4301f2

58

59

60

JIuneiiHOe ypaBHEHHE C JBYMsI
NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
peleHusl ypaBHEHUH B LEJbIX YUCIIAX

JluneitHOE ypaBHEHHE C JBYMSI
MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pellleHus] ypaBHEHUH B IIENIbIX YHCIaX

JIuneliHOE ypaBHEHHE C IBYMS
HEPEMEHHBIMH, €ro rpaduk, IpuMepsl
pEILIEHUs] ypaBHEHUH B IIEJIBIX YHCIIAX

61

62

63

Pemenne cucrem IByX JIMHEMHBIX
YpaBHEHUH C ABYMS IIEPEMEHHBIMU

Pewienne cucreM IByX JIMHEUHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucrem IByX JIMHEHHBIX
YPaBHEHMH C IByMsI TE€pEMEHHBIMU

64

65

66

[Tpumepsl penieHrsi CUCTEM HEJTMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU

[IpumepsI perieHns CucTeM HETUHENHBIX
YPaBHEHMI € IByMsI TE€pEMEHHBIMHU

I'padmueckas uHTEpHIpETALIUS YPABHEHUS
C IByMsI IEPEMEHHBIMH U CUCTEM

bu6mmorexa [IOK
https://m.edsoo.ru/7f43d6d6



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

JIMHEUHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

I'padmueckas uaTEpHIpEeTALIUS YpABHEHUS

C ABYMs NICPCMCHHBIMHA U CUCTEM

bu6mmoreka [IOK

o7 JIMHEUHBIX YPABHEHUN C ABYMS https://m.edso0.ru/7f43d6d6
[IEPEMEHHBIMU
68 Perienue TeKCTOBBIX 3aja4 C NOMOILBIO
CUCTEM ypaBHEHUH
69 Penienne TeKCTOBBIX 3a/1a4 C IOMOLIBIO
CHCTEM ypaBHEHUH
70 Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO
CUCTEM ypaBHEHUH
71 YucnoBble HEpaBEHCTBA U UX CBOMCTBA
72 HucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 JIuneliHbIC HEPABEHCTBA C OJJHON bubnnorexka [JOK
IIEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edso0.ru/7f42c840
76 JIuneliHbIC HEPABEHCTBA C OJJHON
NIEPEMEHHOI U UX pElICHNE
77 CucreMbl TMHENHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOY IIEPEMEHHON U UX PEIICHUE https://m.edsoo0.ru/7f42cb88
78 CucTemMbl TUHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJHOI MEPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOM U UX PEILECHUE
80 H300paxeHue peleHus THHSHHOTO bubmmoreka [JOK



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

HEpaBEHCTBA U UX CUCTEM Ha YHUCIOBOM
pAMO

https://m.edsoo.ru/7f42c9e4

N300paxkenue pereHust THHEHHOTO

bu6mmoreka [IOK

81 HepaBej{CTBa Y UX CUCTEM Ha YUCIIOBOM httos://m.edsoo.ru/7f42c9e4
psIMOM
82 KonTponbhas pabota no remam
"HepasenctBa. CucteMbl ypaBHEHHI"
bubnunoreka [HOK
83 Housrue ynicunn https://m.edsogru/7f433012
84 OO6nacTp onpeneneHuss 1 MHOKECTBO bubnnorexa [HOK
3HauUeHUHN PYHKIUU https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHus PyHKIUI
86 I'paduk pynkuuu
87 CaoticTBa (yHKITUH, HX OTOOpakeHHE Ha
rpaduke
88 Utenue u noctpoeHue rpadukon
byHKIMMA
89 [Tpumeps! rpadukoB GyHKIUH,
OTpaXkaroIIUX peajbHbIe MPOIECCHI
OYHKINH, OMMCHIBAIONIUE MPSIMYIO U
90 06§T1}I1y10’ nponopupl::mnmile o bubmorexa HOK
3ABHCHMOCTH, X TpadHK1 https://m.edsoo.ru/7f434bbc
91 ['unepOomna
bubnmoreka [JOK
92 Tunepbora https://m.edsogru/7f4343e2
%3 Fpaduic byt y = x* ngs?ﬁr%?:;zgﬁﬁmmm
9 Oyukmun Y =X2, Yy = X3,y = VX, ¥y = [x|; bubnmnorexa [JOK



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
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https://m.edsoo.ru/7f434572

rpaduyueckoe perieHne ypaBHeHUN U
CHCTEM ypaBHEHUM

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

IToBTOpEHNE OCHOBHBIX OHATHI U

95 METO/IOB KypCOB 7 U 8 KJIaCCOB, 1 bubnunoreka [HOK
00o00menue 3uanmii / Becepoccuiickast https://m.edsoo.ru/7f4371aa
npoBepoyHas pabora
HroroBast koHTpoIbHAs paboTa / bubnunoreka [HOK

96 . 1
Bcepoccuiickas npoBepouHasi pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHHE OCHOBHBIX IMOHATHI H

97 METOJIOB KypcOB 7 U 8 KIIaCCOB, 1
000011IeH1E 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHI U

98 METOI0OB KYPCOB 7 U 8 KJIaCCOB 1 bubnmorexa LHOK

FIOB XYP . ’ https://m.edso00.ru/7f43736¢
000011IeH1E 3HAHUI
[ToBTOpEHHE OCHOBHBIX MOHATHI U
99 METOHO0B KYpCOB 7 1 8 KJIacCOB 1 Bubmorexa ITOK
FIOB K¥P . ’ https://m.eds00.ru/7f437510
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
100 METOHO0B KYpCOB 7 1 8 KJIacCOB 1 Bubmorexa ITOK
OB KYP . ’ https://m.edso00.ru/7f4376b4
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
101 METOHO0B KypcOB 7 U 8 KIIaCCOB 1 Bubmorexa ITOK
JIOB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
102 METOHO0B KypCcOB 7 U 8 KJIACCOB 1 bubmmorexa LOK
FIOB KYP . ’ https://m.edso00.ru/7f437858
00001IeHnE 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME



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

N KonuyecTBo yacos Nara DJIeKTPOHHbIE
. Tema ypoxka Beero Kontpoabubie IIpakTuueckue u3yueHns uudpoBbIe
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
PanmonaneHblie yncia, uppaluoHaIbHbIC
1 YHCJIa, KOHEYHbIE B OECKOHEUYHEIC 1
JeCATUYHbIE poOu
MHO0x€eCTBO 1eHCTBUTEIBHBIX YUCEIL;
2 NEeICTBUTENbHBIE YHCIIa KaK OECKOHEUHBIE 1
JECSITUYHBIE IpOOU
B3aumHO 01HO3HaYHOE COOTBETCTBHE
3 MEX1y MHOXXECTBOM J€HCTBUTENbHBIX 1
YHCcell 1 MHOXXECTBOM TOUEK
KOOPJIMHATHOU IIPSIMOM
CpaBHEeHME NEUCTBUTENBHBIX YHCEIL,
4 apupMeTHUeCKre eHCTBUS C 1
JNENCTBUTENbHBIMH YHCIIaAMU
5 [TpubnmxEHHOE 3HAUYCHNE BETUYUHBI, 1
TOYHOCTb MPUOIMKEHUS
OkpyriieHue yucen 1
OkpyriieHue yucen
3 [Ipuknaka v OllEeHKa pe3yIbTaTOB 1
BBIUMCIICHUM
9 [Ipukuaka u olleHKa pe3yabTaToB 1
BBIYMCIICHUI
10 JIuneitHoe ypaBHeHue. Pemenue 1 bubmuotex [JOK

YpaBHEHUH, CBOJAIIMNXCS K TUHEUHBIM

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



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

JInneiinoe ypaBHeHue. Pemenne

= ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
12 KBagparnoe ypaBHenue. Pemenue bubnuoreka [IOK
YPaBHEHUH, CBOAAIIMXCA K KBaJIPaTHBIM https://m.edso00.ru/7f43c542
13 KBaaparHoe ypaBHeHue. Pemienue bubnmoreka [JOK
ypaBHEHUH, CBOJIAIIMXCS K KBAaJIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmmorexa [JOK
https://m.edso00.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS Bubmorexa ITOK
https://m.edso00.ru/7f43c3d0
[Tpumepsl pelieHus: ypaBHEHUN TpeThel U
16 4yeTBEPTOM cTeneHel pa3nokeHueM Ha
MHO>KUTEH
[IpuMeps! penieHust ypaBHEHUHN TPEThEU U
17 4yeTBEPTOM cTeneHel pa3nokeHueM Ha
MHOKUTENH
18 Pemenne npoOGHO-painoHaIbHBIX bubnuoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemienne 1po6GHO-paIiOHATBHBIX bubnuoreka [IOK
YPaBHEHUU https://m.edso0.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJI0M
21 Pemenue TekcTOBBIX 3a/1a4
anreOpanvdecKuM METOI0M
99 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJI0M
93 KonTtponbHas pabota o Teme "YpaBHEeHUs

C OJIHOM TIepeMeHHOI"



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

24

YpaBHEeHHE ¢ ABYMS IEPEMEHHBIMH U €T0
rpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

25

26

VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMU U €T0
rpaduk

Cucrema JIByX JUHEUHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pellieHne

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

27

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IEPEMEHHBIMU U €€ PEILICHUE

28

29

Cucrema 1ByX JUHEHHBIX YPaBHEHUH €
JBYMsI IIEPEMEHHBIMU U €€ pelleHne

Cucrema 1ByX JUHEHHBIX YPABHEHUH €
JIByMs IIEPEMEHHBIMU U €€ pelIeHne

30

Pemenue cucrem AByX ypaBHEHHUI, OJTHO
13 KOTOPBIX JUHEUHOE, a IPYyroe —
BTOPOU CTEIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

32

33

34

Pemenne cucreM nByX ypaBHEHHH, OHO
13 KOTOPBIX JUHEWHOE, a IPYyroe —
BTOPOM CTENEHU

Pemenue cucrem AByX ypaBHEHU, OHO
13 KOTOPBIX JUHEWHOE, a IPYyroe —
BTOPOM CTENEHU

Pemenue cucrem AByX ypaBHEHU, OHO
13 KOTOPBIX JUHEWHOE, a IPyroe —
BTOPOM CTENEHU

['padpuaeckast mHTEpIIPETALIHS CHCTEMBI
YpaBHEHUU C ABYMS IEPEMEHHBIMHU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

35

Pemenye TeKCTOBBIX 3a1a4
anredpandeckuM crnocodom



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

Pemenne TeKCTOBBIX 3a1a4

36
anreOpanvdecKuM criocodbom
37 KonTtponsnas padora no teme "Crucrembl
ypaBHEHUI"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa LIOK
https://m.edsoo.ru/7f43ad5a
40 JIuneitnbie ilepaBeHCTBa C OAHOM bubnuotexa [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuneitnbie iIepaBeHCTBa C OAHOM bubnnoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JIuneitnbie IjepaBeHCTBa C OJIHOM bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMmsl JII:IHeﬁHHx HEPABEHCTB C OJHOM
MEPEMEHHO U UX pelIeHne
44 Cucremsl JII:IHeﬁHLIx HEPaBEHCTB C OJHOU
NEPEMEHHOI U X pelIeHne
45 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
NIEPEMEHHOI U UX pElICHHE
46 KBaapaTHbie HEPABEHCTBA U UX PELIEHUE BH6J.IHOTeKa HOK
https://m.edso0.ru/7f43b098
47 KBagpaTHbie HEPABEHCTBA U UX PELIECHUE BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f43b21e
48 KBangparHbie HepaBeHCTBA U UX PEILICHUE BH6J_1HOTeKa LHOK
https://m.edsoo.ru/7f43b5a2
49 KBangparHbie HepaBeHCTBA U UX PEILICHUE
50 KBanpaTHble HepaBeHCTBA U UX pELLIEHUE
51 I'paduueckas uHTEpHIpETALIUsl HEPABEHCTB bubnuorexa [IOK
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Y CUCTEM HEPABEHCTB C ABYMS
[IEPEMEHHBIMU

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

I'paduueckas uHTEpIIpETALIUS HEPABCHCTB

52 U CUCTEM HEPaBEHCTB C ABYMS
NepPEMEHHBIMH
53 KonrtponbHas pabora no reme
"Hepasencrtna"
54 KBanparuunas ¢pynkuus, e€ rpaduk u bubnmoreka [JOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanparuunas ¢pynkuus, e€ rpagux u bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatuunas ¢pyHkius, e€ rpaduk u bubmuorexa [JOK
CBOICTBa https://m.edso00.ru/7f4399b4
57 [TapaGousa, KOOpAMHATHI BEPLUINHBI bubnnorexa [HOK
napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439eb4
58 [TapaGoia, KOOpAMHATHI BEPUINHBI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, K0OOpAUHATHI BEPILINHBI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43alac
50 [TapaGoia, KOOpAMHATHI BEPLUINHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOpAMHATHI BEPLUINHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edso00.ru/7f43a526
62 [Tapabona, KOOpAUHATHI BEPIIMHEI
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl
63 I'paduku pynkuuit: y =kx, y=kx + b,
y=k/x, y=X°, y=vX, y=[X|
64 I'paduku pynkumit: y =kx, y=kx + b,



https://m.edsoo.ru/7f43b098
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y=k/x, y=x*, y=vXx, y=[x|

I'paduku pynakmmii: y = kx, y =kx + b,

65
y=KIX, y=x*, y=vx, y=[x|
66 I'padpuku dynaknmii: y = kx, y =kx + b,
Fk/X, FX3’ Y=VX, F|X|
67 I'paduku Gpynkumit: y = kx, y=kx + b,
y=k/x, y=x*, y=vx, y=[x|
68 I'paduku pynkumit: y =kx, y=kx + b,
y=k/x, y=x*, y=vXx, y=[x|
" " bubnnoreka [JOK
69 Kontponbnas pabota no reme "dyHKuuu httos://m.edsoo.ru/7f43ab84
70 [ToHATHE YNCIOBOM MOCIIEI0BATEILHOCTH bubmmorexa LIOK
A https://m.edso0.ru/7f43e6c6
3aaHue nocie10BaTeIbHOCTH
71 eKyppeHTHOU (hopmysioit u hopmyoi N- bubmorexa HOK
PERYPP pMy pMy https://m.edsoo.ru/7f43ebda
ro 4jeHa
79 Apudmernueckas 1 reoMeTpuiecKas bubnnoreka [JOK
IIPOrPECCUU https://m.edsoo.ru/7f43ed7e
73 ApudmeTrnueckasi 1 reoMeTpuyecKas bubnnorexka [JOK
IIPOTPECCUU https://m.edsoo.ru/7f43f3b4
®opmyIibl N-T0 WieHa apu(PpMETUYECKON U
74 reof/[ez WYECKOM Ipor 120(211)/1171 CYMMBI bubmmorexa [JOK
P POTp » OYM https://m.edsoo.ru/7f43f58a
MIEPBBIX N YWICHOB
®opmyIibl N-TO WieHa apu(PMETUYECKON U
75 reoli/[ez WYECKOM Ipor I::cc(:ll)m CYMMBI bubmmorexa [JOK
P POTP el https://m.edsoo.ru/7f43ef2c
MEPBBIX N YJIECHOB
76 ®opmyIibl N-To iieHa apupMeTHIECKOi u bubnnorexa [JOK

T€OMETPUYECKOU ITPOTrPECCUM, CYMMBI

https://m.edsoo.ru/7f43f0c6
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MEPBLIX N 4JICHOB

®dopmybl N-T0 YieHa apuhMEeTUIECKON 1

bu6mmoreka [IOK

7 F€OMETPUYECKON ITPOTrPECCUM, CYMMBI https://m.edsoo.ru/7f43f72e
MEPBBIX N YWICHOB
®dopmybl N-T0 YieHa apuhMEeTUIECKON 1
78 F€OMETPUUYECKON MTPOTPECCUI, CYMMBI bubmorera [JOK
https://m.edsoo0.ru/7f43f8a0
MEPBBIX N YJICHOB
N3o0pakeHue 4ieHOB aprupMETHIECKON 1
79 reOMEeTPUUECKOM Mporpeccuii TOUKaMH Ha
KOOPJMHATHOM MIIOCKOCTU
N3o6pakenune 4ieHOB apu(pMETHIECKON 1
80 reOMETPUYECKOM MPOrpeccuii TOYKaMH Ha
KOOPJMHATHOM TIIOCKOCTH
81 JInHENHBIN U SKCIIOHEHIIUAIBHBIA POCT
82 CJ105KHbI€ TPOLEHTHI bubmiorexa LJOK
https://m.edsoo.ru/7f43fe0e
83 CnoXHbIE TIPOLIEHTHI bubmorexa HOK
https://m.edsoo.ru/7f4401a6
84 KonrtponsHas padora no reme "Hucnossle bubnuoreka [IOK
[I0CJIeOBaTEIbHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpenue, 06001IeHUE U
85 cUcTeMaTu3alus 3HaHui. 3anuch,
CpaBHEHHUE, ICUCTBUS C ACHCTBUTEIHLHBIMU
YHCIIaMU, YUCIIOBas TIpsiMast
[ToBTOpeHme, 0600IIEHNE 1
86 cuctemaru3anus 3HaHui. [IporeHTsI,
OTHOILIEHHUSI, IPOTIOPLIUU
87 [ToBTOpenwue, 0600IIEHNE U
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cucreMarusanus 3Hanuil. OKpyrieHue,
npuOIKeHUe, OleHKa

[ToBTOpeHnue, 0600IICHNE 1
cucreMaru3anys 3Hanui. Pemenne

bu6mmoreka [IOK

88 TEKCTOBBIX 3a71a4 apU(PMETUYECKIM https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpEeHME, 0600IICHUE 1

89 cucTeMaTusanus 3HaHui. Pemenne bubnuorexa [JOK
TEKCTOBBIX 3a7[a4 apU(PMETUUECKIM https://m.edsoo.ru/7f443cd4
crocobomM
[ToBTOpEHHE, 0000IICHUE 1

90 cucTeMaTu3auus 3HaHui. Pemenne bubmuorexa [JOK
TEKCTOBBIX 3a71a4 apU(PMETHUUECKIM https://m.edsoo.ru/7f443fea
crocobomM
[ToBTOpEHHE, 0000IICHUE 1

o1 cuctemaruzanus 3HaHui. [IpeoObpazoBanue bubnmnoreka [JOK
anreOpanyecKuX BbIpaKeHU, https://m.edsoo.ru/7f4441ca
JIOITYCTUMBIC 3HAYCHHUS
[ToBTOpenue, 06001IeHUE U

92 cuctemaruzanus 3HaHuil. [IpeodpazoBanue bubnmnoreka [JOK
anreOpanyecKuX BbIpaKeHUH, https://m.edso00.ru/7f444364
JIOITYCTUMBIC 3HAYCHHS
[ToBTOpenue, 06001IeHUE U

93 cuctemaruzanus 3HaHui. [IpeodpasoBanue bubnuorexa [JOK
anreOpanyecKuX BhIpaKEeHUH, https://m.edsoo0.ru/7f4446f2
JOTTYCTUMbIE 3HAYCHHS
[ToBTOpenwue, 0600IIEHNE U

. bubnmuotexa [JOK
94 cucremaTtusanus 3Hanui. [lpeoOpa3oBanue

aﬂre6paI/I‘{CCKHX BLIpa)I(CHHf/'I,

https://m.edsoo.ru/7f444a94
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AO0IMYCTHUMBIC 3HAYCHHA

95

96

97

98

99

[ToBTOpEeHME, 0000IICHUE 1

cucremaTusauus 3HaHuil. OyHKuuu:

IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII
[ToBTOpEeHME, 0000IICHUE 1

cucremaTusanus 3Hanuil. OyHkuuu:

IIOCTPOEHNE, CBOMCTBA U3yYEHHBIX
byHKIII
IToBTOpEHHME, 0000IICHUE 1

CUCTCMAaTHU3alusia 3HAHHH. (DYHKI_II/II/II

MOCTPOCHHE, CBOMCTBA N3YUCHHBIX
byHKIII
[ToBTOpEHHE, 0000IICHUE 1

CUCTCMAaTHU3alusia 3HAHHM. CDy'HKI_[I/II/IZ

IIOCTPOEHHE, CBOMCTBA N3YUYSHHBIX
byHKIMI
[ToBTOpenue, 06001IeHUE U

cuctemaruzanus 3HaHui. ['padudeckoe

peamicHue ypaBHeHI/II\/'I 1 UX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56

bu6mmoreka [IOK
https://m.edsoo.ru/7f444f44

bubmuorexa [JOK
https://m.edsoo.ru/7f44516a

bubmuorexa [JOK
https://m.edsoo.ru/7f4452¢e6

bu6mmoreka [IOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, o6obIIEHNE 1

cucreMaruzaius 3Hanui. ['paduaeckoe

peamicHue ypaBHeHI/II\/'I 1 UX CUCTEM

101
102

HtoroBast KoHTpoJIbHAs paboTa

O00011IeHUE U CUCTEMATU3ALNS 3HAHUM

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

102
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOIA
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJabTara
1 Yucna u BBIYUCIECHUS
11 BeinonsATe, coderas ycTHble M NUCbMEHHBbIE NMPUEMBI, apudmeTHueckue
' JeMCTBUS C pallMOHATLHBIMH YU CIIAMH
HaxonuTe 3HaYeHHS YWCIIOBBIX BBIPAKEHHUH, NMPUMEHATH pa3zHOOOpa3HbIe
1.2 crocoObl W TMPUEMBI  BBIUMCIACHUS 3HAYCHUM JPOOHBIX BBIPAKCHHM,
coJepKanx 0OBIKHOBEHHBIE U AECATUIHBIC POOH
[lepexoautb OT omHOW (HOPMBI 3amKMCH YUCEN K JIpyroil (mpeoOpa3oBBIBATH
1.3 JNECATHUUHYIO JIPpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B 0ECKOHEUHYIO JECATUYHYIO APOOb)
14 CpaBHMBATh U YIOPSIOYMBATh pallMOHAIbHBIE YUCIIA
1.5 OxpyrisTh uucna
BBINONHATE NPUKMIKY M OLEHKY pe3yjbTaTa BBIYMCICHUN, OLIEHKY
1.6 3HAQYECHUI YUCIIOBBIX BBIPAKCHUN. BBINOIHATE AEUCTBUSA CO CTENEHSMH C
HaTypaJbHBIMH [TOKa3aTeIAMHU
17 [TpuMeHsATH  MpHU3HAKM ~ JETUMOCTH,  pAa3jIO)K€HHE Ha  MHOXKUTEIU
' HATYpaJIbHBIX YHCE
Pemrate mpakTHKO-OPHEHTHUPOBAHHBIE 3a/la4M, CBS3aHHBIE C OTHOIICHHEM
18 BEJINYMH, PONOPLMOHATIBHOCTHIO BEJINYMH, MPOLICHTaMH,
' MHTEPIPETHPOBATh PE3YyJIbTAThl PEIICHHs 3a/7a4 ¢ Y4ETOM OTpaHWYCHUH,
CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
’1 Hcmonp30BaTh anreOpanyecKyr0 TEPMUHOJIOTHIO M CUMBOJIMKY, TPHAMEHSITh
' e€ B IIpoliecce OCBOCHUS y4eOHOro MaTepuasa
’5 Haxonute 3HaueHHss OYKBEHHBIX BBIPQKEHUH IPHU 3aJaHHBIX 3HAYCHMSAX
' TIEpPEMEHHBIX
23 BeimonHATE  TpeoOpa3oBaHMsl  [EIOTO  BBIPAKEHHST B~ MHOTOWICH
' NPUBEJICHUEM MOJAO0OHBIX CIIaraéMbIX, PACKPBITHEM CKOOOK




BrIimonaaTs YMHOXCHHUC OJHOYJICHA HAa MHOTOWICH W MHOI'OYJICHA Ha

24 MHOTOYJIEH, IPUMEHATh (POPMYJIBI KBapaTa CyMMBI M KBaJpaTa pa3HOCTU
OcylecTBIATh  Pa3okKEHUE MHOTOWICHOB HA MHOXHUTEIHM C IIOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIEro MHOXHTEJsS, TPYNIUPOBKHU ClIaraeMsblX,
npUMeHeHHs GOpMYI COKPALIEHHOTO YMHOXKEHUS
26 [TpuMmensTh IpeoOpa3oBaHUs MHOTOWIEHOB Ul PELICHUS pa3IMYHbIX 3a7a4
' 13 MaTEMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIBHON ITPAKTUKHU
57 Hcnonb30BaTh CBOWCTBA CTENEHEHM € HATypaJbHBIMH IOKA3aTEISIMH JJIA
' npeoOpa30BaHus BbIPAKEHUN
3 VYpaBHEHHS U HEPABEHCTBA
Peware nuHENHBIE ypaBHEHMS C OJHOM IEPEMEHHOM, NPUMEHS IIpaBUia
3.1 [Iepexo/la OT HUCXOJHOTO YpaBHEHHUs K paBHOCWIBHOMY eMy. [IpoBepsrs,
ABJISIETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.2 [TpumensTh rpaduyeckre METObI IPH PEIICHUH JTHHEHHBIX YPAaBHEHUNA U UX
' CUCTEM
33 [TonGupars npuMepbl Map 4YHCEN, SBISAIOIIMXCS PELICHUEM JIMHEHHOro
' YPaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPIMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
3.4 JBYMs1 IEPEMEHHBIMH; M0JIb3YSICh IPaUKOM, IPUBOAUTH IIPUMEPHI pEIICHUS
YpaBHEHUS
35 Pemate cucremsl JByX JTMHEHHBIX YPABHEHUHN C IBYMS IIEPEMEHHBIMU, B TOM
' qucie rpadpuyecku
CocraBnsiTh M pewmiaTh JUHEHHOE ypaBHEHUE WM CHUCTEMY JIMHEWHBIX
3.6 YpPaBHEHUN 110 YCIIOBUIO 3a/a4d, WHTEPIPETHUPOBAaTH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4y ITOJTY4YEHHBIN pe3yapTaT
4 Koopaunats! u rpapuku. @yHkuun
N300paxkaTh Ha KOOPAMHATHOM MPAMON TOYKH, COOTBETCTBYIOIIKE
4.1 3aIaHHBIM KOOPAMHATAM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3aIIUCHIBATh YU CIIOBBIE
MIPOMEXKYTKH Ha aIreOpandeckoM s3bIKe
4.2 OtMeuaTh B KOOPAMHATHOM MIJIOCKOCTH TOYKH 110 33JaHHBIM KOOpJAMHATaM
4.3 Crtpourts rpaduku nuHeHbIX QyHKIMA. CTpouTh rpaduk GyHKINHN Y = [X|
OnuceiBaTh € TOMOILIBIO (YHKUUH M3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE, LIEHY, KOJIUYECTBO, CTOUMOCTb,

MMPOU3BOAUTCIILHOCTL, BpEMH, 00BEM pa60TBI




4.5

Haxoauts 3HaueHne QyHKINM 110 3HAYCHUIO €€ apryMeHTa

[Monumarp rpaduueckuil criocod MpeacTaBiIeHUs] U aHAIM3a WH(popMamuu,

4.6 W3BJICKaTh M HHTEPIPETUPOBATh HMH(OpPMANUIO W3 TPaPUKOB pPEATbHBIX
MPOLECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 Yucna v BBIYKCICHUS
Hcnons3oBaTh HaYaJIbHBIE MPEACTABICHUS O MHOXECTBE JIEHCTBUTEIIBHBIX
1.1 qyucen JUIsi CPaBHEHMs, OKpPYIJEHHS U  BBIYUCICHUH, H300paXkaTh
JICHCTBUTEIIBHBIE YHCIIA TOYKAMU HAa KOOPJANHATHOMN IPSIMOU
[IpumeHsaTh MOHATHE apUPMETHIECKOTO KBAJIPATHOTO KOPHS, HAXOJHUTh
12 KBaJIpaTHbIE KOPHHU, WHCIIONB3ysd TpPU HEOOXOIUMOCTU KaJbKYIATOD,
' BBITIOJIHSTH MTPe00pa30BaHUsI BEIPAKEHUM, COJIEP)KAIIUX KBAIPATHBIC KOPHH,
UCIIOJIb3Ys CBOMCTBA KOpHEH
. Hcnonp30BaTh 3anucu OONBIINX U MaJbIX YHCEN C MOMOIIBIO AECATUYHBIX
' npobeii u cteneHeit yucia 10
2 Anrebpanyeckue BbIpaKeHHs
21 [IpuMeHsTh TIOHATHE CTENEHW C LeJbIM T[OKa3aTelieM, BBIMOIHATh
' peoOpa3oBaHus BBIPAXKEHUH, COIEPIKALUX CTENIEHH C LEIbIM II0Ka3aTesIeM
BBINOAHATE TOXIAECTBEHHBIE MPEOOPA30BAHMS PAIMOHAIBHBIX BBIPAKCHUIN
2.2 HAa OCHOBE TMpaBUI JCHCTBUI HaJ MHOTOWICHAMH M anreOpandecKuMu
IpoOsIMU
2.3 PacknanpiBaTh KBagpaTHBIM TPEXUIIEH HA MHOKHUTEIN
”4 [IpuMensTh peoOpa3oBaHus BBIPAKEHUHN IS PEIICHUS Pa3TUYHBIX 3a]1a4
' U3 MaTEeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PeallbHOM MPaKTUKU
3 YpaBHEeHUS 1 HEPaBEHCTBA
31 Pemate nuHeliHbIE, KBaJpaTHbIE YpaBHEHHS W pallMOHAJIbHBIC ypaBHEHWS,
' CBOJSIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU
[IpoBoauTH MpoCTeilIINe UCCAEI0BAHNS YPABHEHU U CUCTEM YpaBHEHUH, B
3.2 TOM YHUCJIE C PUMEHEHHEM TpauuecKux MpeacTaBiIeHni (yCTaHaBIUBATh,

HUMCECT JIM YpAaBHCHHUC WJIM CUCTEMaA ypaBHCHI/Iﬁ peuicHus, €CiIin UMECT, TO




CKOJIBKO, U TIPOYEE)

[TepexoauTh OT CIOBECHOW (GOPMYTUPOBKH 3aqaud K €€ airedpandeckoin

MOACIN C IMOMOIIBIO COCTABJICHHA YPAaBHCHUSA WM CHCTCMbI ypaBHeHHﬁ,

33 MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/adyM I1OJTY4YE€HHBIN
pe3ynbTaT
[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB [UIsl CPABHEHUS, OLEHKH,
3.4 pelarh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW M HUX CHCTEMBI,
' JaBaTh TIpaUuecKyr0 WIUTIOCTPAIMI0 MHOXECTBA PEUICHUN HEpaBEHCTBA,
CUCTEMbI HEPABEHCTB
4 DOyHKIUH
[TornMath W HCMONB30BaTh (YHKIIUOHAIBHBIC TIOHITHS U SI3BIK (TCPMUHBI,
4.1 CUMBOJIMYECKHE O0O0O3HA4YeHHs), OIpenesaTh 3HaueHue (YHKIUU 10
3HAYCHUIO apTyMEHTa, ONPEIeNIATh CBOMCTBA (pyHKIMH 110 € rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIIMIA BHJIA:
y=k/x
4.2 y
k/x
, Y =X%, Y = X3, Y = |x|, onuchIBaTh CBOMCTBA YUCIOBON (DYHKIIUU MO €€ rpapuKy
9 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHBIEC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
11 CpaBHUBaTh U YIOPSAI0YNBATH PallMOHAIbHbBIE U HPPALMOHAJIbHBIE YHCIIa
BreimonasaTe  apudmeTrnyeckne ACHCTBUSA C PpalMOHAIBLHBIMH UYHCJIIAMH,
1.2 coderass YCTHbIE W THChbMEHHBIE TPUEMBI, BBITIOJHATH BBIYUCICHUS C
MPPALMOHATILHBIMU YHCIIAMU
13 HaxonuTe 3HadYeHus CTENEHEd C LEeJbIMA IOKa3aTeJsIMA U KOPHEH,
' BBIYHCIIATH 3HAYEHUST YUCIOBBIX BRIPAXKEHUN
14 OKpyrnaTh JEHCTBUTENBHBIE YHWCJA, BBITIOJHATH TPUKUAKY pPe3ysbTaTa




BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN

2.1

2.2

2.3

YpaBHEHHUs U HEPABEHCTBA

Pemrate nuHelHBIE U KBaApaTHBIC YpPaBHCHHUA, YpaBHCHHA, CBOIANIUCCA K

HUM, POCTEUIINE TPOOHO-PAllMOHAIBHBIE YPABHEHHUS

Pemarb cuctembl ABYX JTUHEHHBIX YpaBHEHUU C JIByMSI NMEpEMEHHBIMU U
CUCTEMbl JIBYX YpaBHEHUW, B KOTOpPHIX OJIHO ypaBHEHUE HE SBISETCS

JIMHENHBIM

Pemate TekcToBbIE 3aJaud  anreOpaMvyeckuM CIocoOOM €  MOMOUIbIO
COCTABJIICHUS YpPAaBHEHMS WJIM CHCTEMbl JBYX YPaBHEHUH C JBYMs

MNEPCMCHHBIMU

2.4

ITpoBoaMTH IpOCTEMIINE UCCIENOBAHUS YPABHEHUIM U CUCTEM YPABHEHUM, B
TOM 4HCJIE C TpPUMEHEHHEM TrpaduyecKuX NpeACTaBICHUN (Hampumep,
YCTaHaBIMBATh, UMEET JM YPABHEHUE WJIM CHCTEMA YPAaBHEHMM DPEIICHMS,

€CJIM UMCECT, TO CKOHBKO)

2.5

2.6

2.7

Pemats nuHEiHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, HM300pakaThb
pElIEHUE HEPaBEHCTB HA YHUCJIOBOM NPSIMOM, 3alMCHIBaTh PEIICHUE C

IIOMOIIbXO CMMBOJIOB

Pemate CHUCTCMBI JIMHEMHBIX HCPaBCHCTB, CUCTCMBI HCPABCHCTB,
BKJIFOHAOMIUE KBAAPATHOC HEPABCHCTBO, I/I306pa)KaTb pemIeHUC CUCTCMBbIL
HCPAaBCHCTB Ha YHCI0BOM pr[MOfI, 3alMUCBbIBATh PCIICHHUEC C IMOMOLIBIO
CHMBOJIOB

Hcnons30BaTh HCPAaBCHCTBA IPHU PCIICHUHN PA3JIMIHBIX 3a1a4

DyHKIMHU

3.1

3.2

3.3

Pacno3naBare (yHKIMM HM3y4eHHBIX BUIOB. [loka3piBaTh CXEMaTHUECKH
pacrnojyiokeHue Ha KOOPAMHATHOM IJIOCKOCTH TIpadukoB (QyHKUMHA BuAa:
y=kx, y=kx+b, y=k/x, y=ax*+bx+C, B 3aBUCHMOCTH OT 3HAYCHHU
K03 PHIIMEHTOB, ONUCHIBATh CBOICTBA (DyHKIIMI

[Toka3pIBaTh CXE€MaTUYECKH PACIOJIOKEHHE Ha KOOPIMHATHOM IIJIOCKOCTH
rpadukoB QyHKIUI BUIa Y = VX, Y = |X| ¥ OnHMCHIBaTh CBOMCTBA (QyHKIIMHA
Ctpouth u n3o0pakaTh CXeMaTH4YECKH IpadUKU KBAaIPATUYHBIX (PYHKIIHMH,

OIKCHIBATh CBOMCTBA KBaAPATUYHBIX (PYHKIIMN 1O UX TpaduKam

3.4

Pacno3naBaTh KBaJpaTH4HYIO0 QYHKIHUIO 110 popMyJsie, TIPUBOIUTH PUMEPDI




KBaJPAaTHYHBIX QYHKIUI U3 peabHOMN KU3HU, (PU3UKH, TEOMETPUU

4.1

4.2

4.3

4.4

Apudmernueckas 1 reOMETpUIECcKasi IpOrpeccuu

Pacno3naBath apudmeTnyecKkyr0 M TE€OMETPUYECKYI0 IPOTPECCUU IPHU
pa3HbIX crocobax 3aJaHus

BbIMONMHATE  BBIYMCIIEHUS C  HCHOJNb30BaHMEM (GOpMyl N-ro  4ieHa
apuQMeTHUUECKOl U TeOMETPUUECKON MPOTPECCHi, CyMMbI IEPBBIX N WICHOB
N300paxarh YjeHbl MOCIEAOBATEIbHOCTH TOYKAMU Ha KOOPJUHATHOMN
IJIOCKOCTH

Pemats 3agaun, CBA3aHHBIE C UMCIOBBIMH IIOCJIEN0BATEIBHOCTSIMHU, B TOM
quclie 3aJayd M3 peallbHOM KHU3HU (C HMCIOJb30BAHUEM KaJbKYIATOPA,

U (PPOBBIX TEXHOJIOTHIA)




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Yucna 1 BBIYUCIICHUS
Jpo6u 0OBIKHOBEHHBIC U ACCATUYHBIC, IEPEXO] OT OJAHOU (POPMBI 3amucu Apoodei K
1.1 apyroii. IloHsATHE palMOHANIBHOTO YHCIA, 3alKCh, CPABHEHUE, YIOPAIOYMBAHHE
palMOHATIBHBIX YHCE

12 Apudmernueckue ACUCTBUS C palMOHATIBHBIMH uuclIamMH. Pernenue 3amad w3
' peasibHOM MPAaKTUKK HA YacTH, Ha TPOOH

13 CreneHb ¢ HaTypaldbHBIM IIOKa3aTeJleM: OIpeaeseHue, mpeodpa3oBaHUE
' BBIpQ)XEHUI Ha OCHOBE OTIPE/ICICHNUS, 3aIMCh OOJIBIINX YHCEI

14 [IponeHThI, 3aMCh MPOLEHTOB B BUAE APOOM M OpoOW B BUAE MPOIEHTOB. Tpu
' OCHOBHBIE 3a/1a4M HA MIPOLIEHTHI, PEIICHUE 33/1a4 U3 PEaTbHOM MPAKTUKU

15 [IpumeHeHne NMPU3HAKOB JEIUMOCTH, Pa3liOKEHHE HA MHOMKUTEIH HATypaJbHBIX
' gmcen

1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHKCIIE TIpsIMasi B 0OpaTHast IpOIOPLHUOHATIBHOCTH
2 Anrebpanyeckue BEIpaKESHUs

”1 [lepemenHble, YUCIOBOE 3HAYEHHE BBIPAKEHUS C IepeMeHHOU. JlomycTumbie
' 3HAYCHUS IEPEMEHHBIX

29 [IpencraBnenne 3aBUCUMOCTH MEX/y BeTHUYMHAMHU B BHJIE (hOpMYIbl. Beraucienus
' 1o opmynam

2.3 IIpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUH, TOKAECTBEHHO PAaBHbIE BBIPAYKEHUS

2.4 CBoiicTBa cTeNeHH ¢ HaTypalbHbBIM [TOKa3aTeIeM

”E OnHounensl M MHorowieHol. CteneHb MHorowieHa. CioKeHue, BBIYMTaHUE,
' YMHO>XEHHE MHOTOYICHOB

26 @opMyIbl COKpAIIEHHOTO YMHOMKEHMs: KBaJpaT CYMMBI M KBajpaT pPa3HOCTH.
' dopmyiia pa3HOCTH KBaJapaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIN
3 YpaBHEeHHS

31 VYpaBHeHWe, KOpeHb ypaBHEHHs, TpaBWiIa TpeoOpa3oBaHUS  ypaBHEHUS,
' PaBHOCWJIBHOCTh YpaBHEHUH

3.2 JIuHeliHOE ypaBHEHHME C OJHOM IIEPEMEHHOM, 4YHUCIO KOpPHEH JIMHEWHOIO

YpaBHEHUs, PEIICHUE JINHEWHBIX YPAaBHEHUU




CocraBneHue ypaBHEHUN IO YCIOBUIO 3aJadyd. PernieHue TEKCTOBBIX 3ajad C

33 MOMOIIBIO YPABHEHHI
3.4 JluneliHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 TpaduK
CucreMa JIByX JUMHEWHBIX YpaBHEHHMH C JAByMs MepeMeHHbIMU. Permenue cucrem
3.5 yYpaBHEHHH CIOCOOOM MOACTaHOBKHU. IlpuMepsl pemeHus TEKCTOBBIX 3adady C
MTOMOIIBIO CUCTEM YPaBHEHHIA

4 Koopaunate! u rpaduku. @yHKIMN

4.1 Koopaunara Touku Ha ipsamMoit

42 Uucnosble npoMexyTKH. PaccrosHue Mexay IABYMs TOYKaMH KOOPAMHATHOU
' NpAMOit

13 [IpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcrucca U opANHATA TOYKU
' Ha KOOPJIMHATHOM TJIIOCKOCTH

14 [Tpumepsr TpadukoB, 3amaHHBIX GopmynamMu. YUrteHne TrpadUKOB peaTbHBIX
' 3aBUCUMOCTEHN

4.5 [Tonstue pynkuuu. I'paduk ¢pynxun. CroiicTBa GyHKINH

4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pynkmm y = [X|

4.7 I'paduueckoe penieHne JINHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHHHA

8 KUIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

1 Yucna v BBIYUCTICHUS

11 KBanpatnslit kopenb u3 uncia. [lonsitue 06 upparroHaibHOM yucie. JlecsTuuHble
' NpUOIMKEHNS UPPALlMOHATIBHBIX YHCEI

12 CBoiicTBa apu(MeTHUYEeCKUX KBaJpaTHBIX KOPHEHM M UX TpPUMEHEHHE K
' peoOpa30BaHUIO YHCITOBBIX BRIPAKCHUI M BBIYUCICHUSM. J{eiiCTBUTENBbHBIC YnCITa

1.3 Cremnens C 1e7bIM TIOKa3arTenieM u e€ cBoiicTBa. CTaHmapTHas 3aluch Ynuciia
2 Anrebpanyeckue BbIpaKeHUs

2.1 KBagpatHblii TpEXuiieH, pa3iokeHUe KBaIpaTHOTO TPEXUICHA Ha MHOKHUTEIH

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpanydeckoit qpodu

2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeIeHUE alnredpandeckux Ipoodei

24 ParmonanbHble BEIpaXKEHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHUS U HEPAaBEHCTBA




KBagpatHoe ypaBHeHue, (opMyia KOpHEW KBaJpaTHOrO ypaBHeHHUs. Teopema

3.1
Buera
3.2 Pemienue ypaBHeHM, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'papuueckas umHTepuperanus ypaBHEHHUH C JBYMs MEpPEMEHHBIMH U CUCTEM
3.4 JIMHEWHBIX YPaBHEHHMW C JByMs IlepeMeHHbIMU. [IpuMepsl pemeHus cucreMm
HEJINHEHHBIX ypaBHEHUH C IBYMs IEPEMEHHBIMU
35 Pemenre TekCTOBBIX 33724 anreOpandecKuM CrocoooM
3.6 YucaoBble HEPABEHCTBA U MX CBOWCTBA
3.7 HepaeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM IIEPEMEHHOMN
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU
41 [Tonarue ¢ynkuuu. OGnacTb OnpeneneHuss U MHOXECTBO 3HAUEHUH (QyHKIUH.
' CriocoOb1 3aanust pyHKIHIA
4.2 I'padux ¢pynkuuu. UreHrne cBOMCTB GyHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 OyHKIIUY, ONKCHIBAIOIIME TPSAMYId M OOpaTHYIO  MPOMOPIMOHAIBHBIC
' 3aBUCUMOCTH, UX I'pauKu
45 Oyukumu y =Xx2, y = X?
4.6 Oyukuuu y = [1X, Yy = |x|
4.7 I'padnueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHHM
9 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna u BBIYUCIEHUS
11 ParmonansHbIe Ynca, HppaMoOHATIBHBIC YHCIIA, KOHEYHBIE M OCCKOHEYHBIC JIECTUIHBIC
' pobu
MHOXecTBO ACUCTBUTENbHBIX YHCEN, ICWCTBUTENbHBIE YHCIA KaK OECKOHEUHbIE
1o JecATUYHbIe IpoOu. B3amMHO O0JHO3HAYHOE COOTBETCTBHE MEXKIY MHOKECTBOM

JEHUCTBUTEIIPHBIX YHCEIl U I(OOp,Z[PIHElTHOfI HpHMOf/'I. CpaBHCHI/IC JIECTBUTEIbHBIX

YHUCEIT




1.3

ApudmeTndeckne NeHCTBUS ¢ IeHCTBUTEILHBIMHI YUCIAMU

W3mepenusi, mpuOmMMKeHus, OIECHKH. Pa3mepsl OOBEKTOB OKpPYKAIOUIETO MHpa,

JUIMTETILHOCTh TPOIECCOB B  OKpyxkawmeM wmupe. I[lpubmmwkénHoe 3HaueHue

L4 BEJIMYMHBI, TOYHOCTh mNpuOmwkeHus. Oxkpyrinenue uymcen. Ilpukuaka U oleHka
pe3yJbTaTOB BHIYMCICHUIN

2 VYpaBHEHUS U HEPABEHCTBA

2.1 VYpaBHEHUSs ¢ OAHOM ITepEMEHHON

2.2 JIuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM

2.3 KBanparHoe ypaBHeHue. PelieHre ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM

24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHMM TPETbEHM U 4YETBEPTOMU
' CTETeHEeH pa3ioKEeHNEM Ha MHOKUTEIH

2.5 Pemenne npo6GHO-paliiOHANBHBIX YpaBHEHUN

2.6 Cucremsl ypaBHeHUH

2.7 YpaBHeHHe ¢ ABYMS NIEPEMEHHBIMH U €ro rpaduk

2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUN C JBYMS IIEPEMEHHBIMU

29 Pemenue cucrem AByX ypaBHEHHUI, OJJHO U3 KOTOPBIX JMHEUHOE, a IPyroe — BTOPOil
' CTETeHH

2.10 ['padmyeckas MHTEpIpETALlMs CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU

211 Pemenne TekcTOBBIX 3a/1a4 aJireOpanyeckiuM cnocodom

2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 Penienne nuHEHHBIX HEPABEHCTB C OJHON NepeMeHHON

2.14 Pemenue cucrem TMHEWHBIX HEPABEHCTB C OJHOM MTEPEMEHHOMN

2.15 KBanpaTHbie HEpaBeHCTBa

216 I'paduueckass uWHTEpHpeTanusi HEPABEHCTB W CHCTEM HEPABEHCTB C  JIBYMS
' HepeMEHHbIMU
3 OyHKIIH

31 KBanpatnunas ¢ynkuus, e€ rpaduk u coiicta. [lapabona, KOOpAMHATHl BEpIIMHEI
' napaboITbl, 0Ch CHMMETPHH MTapadoIbl

3.2 I'paduxu pynxmii y=kx, y=kx+b 1 ux coiicrea

3.3 I'paduku pynxmii y=Kk/X, y = X° u ux cBoiicrpa

3.4 I'paduku GyHKIUMi , ¥ UX CBOMCTBA
4 YucnoBble NOCIEI0BATEIBHOCTH

4.1 Omnpenenenre M cHnocoObl 3aJaHMs YHMCIOBBIX IIOCIEIOBaTeNbHOCTEH. 3amaHue




MOCJIEI0BATEILHOCTH PEKYPPEHTHOM (hopMysoit 1 popmMyIioif N-ro dieHa

Apudmernueckas nporpeccusi. Popmyibl N-ro wieHa apupMeTHIecKoi mporpeccum,

42 CYMMBI IIEPBBIX N YWICHOB

43 I'eomeTpuyeckas nporpeccusi. opmyibl N-ro 4ieHa T€OMETPUYECKOU MPOTPECCUH,
' CYMMBI IIEPBHIX N YICHOB

44 N3obpaxkenue 4ieHOB apu(pMETUYECKON U TE€OMETPUYECKON MPOrPEeCcCHii TOUKaMH Ha
' KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCIOHEHIIMAJIBHBIN pOCT

45 CI1o’XHBIE TTPOLICHTHI




INPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJBbTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
IHPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMH: MHOXKECTBO, MOJMHOXECTBO, ONEpaIuu
HaJ MHO>KECTBAaMH; YMEHHUE ONEPUPOBAThH MOHATUSAMU: Irpad, CBA3HBIN rpad,
JIepeBO, LUK, MPUMEHATh UX MPHU PEIICHUU 3aJlay; YMEHHE HCIOJIb30BaTh
rpadguueckoe MpeAcCTaBICHUE MHOXKECTB JUIsl ONHCAHMSI  pealibHbIX

IIPOLIECCOB U SIBJICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YU4eOHBIX MPEIMETOB

YMeHue onepupoBaTh IOHATHUSMHU: OIPEACIIEHHE, aKCUOMa, TeopeMa,
JIOKa3aTeNbCTBO;  YMEHHME  pPACIIO3HABaTbh  MCTHHHBIE M JIOXKHBIE
BBICKA3bIBAaHUSA, NPUBOAUTH IPUMEPBI U  KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULAHUSA BBICKA3bIBaHUH

YMeHue onepupoBaTh IOHATUSAMHU: HATypaJbHOE YHUCIO, IPOCTOE U
COCTAaBHOE YHCJO, ACIUMOCTb HaTypalbHBIX UYMCEN, IPU3HAKU AECITUMOCTH,
eJIOe YMCII0, MOAYJb 4Mcia, OOBIKHOBEHHAs ApoOb M JecsTU4Has ApoOb,
CTaHJApPTHBIA BHUJ 4YMCIA, PALMOHAIBHOE YHCIIO, MPPALMOHAIBHOE YHCIIO,
apu(dMeTHUeCKUil KBaJpaTHBIM KOpEHb; YMEHME BBINIOJIHATH JEHCTBUS C
YHCJIaMH, CPaBHMBAaTh M YNOPSAJOYMBATH 4YMCIIA, NPEACTABIATH YUCIA Ha
KOOP/IMHATHOM NpSAMOM, OKPYIJATh 4MCIa; YMEHHUE JeNaTb NPUKUIKY U

OLICHKY pe3yJIbTaTa BBIYMCICHUI

YMeHue omnepupoBaTh MOHSTUSIMM: CTENEHb C LEJIbIM II0Ka3aTeleM,
apudMeTHUeCKUil KBaJpaTHbI KOPEHb, MHOTOUJIEH, ajireOpandeckas ApoOb,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEHU OOJIbIIe €IUHULIBL;
YMEHHME BBINOJHATH pacuéTsl MO QopMmyiaMm, MNpeoOpa3oBaHUs LEINbIX,
JpOOHO-pallMOHATIBHBIX BBIPAKEHUH M BBIPAXKEHUHN ¢ KOPHIMM, pa3IokKeHne
MHOTOYJIeHa Ha MHOXHUTENIHM, B TOM YHCJIE C HCIOJb30BaHUEM (POpMYI

Pa3HOCTU KBAaAPATOB U KBaJlpaTa CYMMBbI U PA3HOCTH

YMeHue onepupoBarb NOHATHUSIMU: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOW TEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOW;
YMEHHE pelarh JIMHEeHHbIE W  KBaJpaTHbIE ypaBHEHHS, JApPOOHO-
palMOHAIbHBIE YPAaBHEHUS C OJIHOW MEPEMEHHOM, CUCTEMBI ABYX JIMHEHMHBIX

ypaBHeHHﬁ, JINHEMHbBIE HCPABCHCTBA U UX CUCTCMBbI, KBA/IpATHBIC 1 I[pO6HO-




palioHaJIbHbIE HEpPaBEHCTBA C OAHOM IEPEMEHHOH, B TOM YHCIE IIpU
pEelIeHUH 3a4ad M3 JPYTrux MNPEeAMETOB W MPAKTUYECKUX 3a/1ad; YMEHHE
UCIIOJIb30BaTh KOOPAMHATHYIO NPAMYI0 M KOOPAMHATHYIO IUIOCKOCTH JIJISt

M300paKeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

VYMeHHe onepupoBaTh MHOHATHAMHU: (QYHKIMSA, TpaduK QYHKIUH, HYIH
(GyHKIMU, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs,
yObIBaHMs, HauOonbIlee M HAWMEHbLIEE 3HAa4YeHUs (QYHKIUH; YMEHHE
OncprupoBaTh IIOHATUAMMU . npsamas MMpOoNnoOpuUOHAJIBHOCTD, JIMHEHHAs
GyHKIMA, KBagpaTHyHas QYHKOHsS, OOpaTHas MPONOPLUUOHAIBHOCTS,
napabosna, runepboia; yMeHue CTpOUTh rpaduku (QYHKIUI, UCTIOIB30BATh
rpaguKu JUIS ONpEAETICHUs] CBOWCTB IPOLECCOB M 3aBUCHMOCTEH, JUIS
peleHus 3a/1a4 U3 APYrux y4yeOHBIX MPEAMETOB U PeabHON KU3HH; YMEHHE

BbIPpaXXaTb (1)OpMy'J'IaMI/I 3aBUCUMOCTU MCKAY BCIMYNHAMU

YMeHue onepupoBaTh MOHIATUAMU: MOCIEA0BATENBbHOCTh, apudmMeTHuecKas
U TeoMeTpUYecKas IpPOrpecCMy; YMEHHE MCHOJIb30BaTh  CBOMCTBA
nocjen0BaTeNbHOCTEN, (OPMYJIBl CyMMbI UM OOLIEro 4WieHa NP PELICeHUU
3a/7a4, B TOM YHUCJIE 3aJad W3 JIPYruX y4eOHBIX MNPEIMETOB U pPEalbHOU

KHU3HHU

YMeHue periath 3a/1aui pa3HbIX TUIOB (B TOM YMCIIE€ HA MPOLEHTHI, TOIH U
4yacTH, JABW)KEHHE, padoOTy, LIEHy TOBApOB U CTOUMOCTb MOKYIOK M YCIYT,
HAJIOTH, 33Ja4d M3 OOJIACTM YNpABJICHUS JMYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); YMEHHUE COCTaBISATh BBIPAXKEHUSI, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIIOBMIO 3aJayd, MCCIEI0BAaTh IIOJy4EHHOE pELICHUE W

OLICHUBATh HpaBI[OHO}IO6HOCTI) MMOJIYYCHHBIX PE3YJIbTATOB

10

YMeHue onepupoBaTh MOHATUAMHU: (Urypa, TOUKA, OTPE3OK, Mpsmas, JIyd,
JIOMaHasi, yroJ, MHOTOYTOJIbHHUK, TpPEYroJbHUK, pPaBHOOEIPEHHbIH U
PaBHOCTOPOHHUI TPEYrOJIbHUKH, NMPSMOYTIOJIbHBIA TPEYrOJIbHUK, MEIUAaHA,
OucceKkTprca U BbICOTa TPEYTOJIbHUKA, YETHIPEXYTOIbHUK, HapaiieIorpaMM,
poM0O, TPSMOYTOJIBHUK, KBajapar, Tpameuus; OKPYXHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (QUIypaMu; YMEHHUE
pemars 3a7add, B TOM 4YHCIE U3 NOBCEAHEBHOW >KM3HM, Ha HAXOXIACHHE
F€OMETPUUECKUX BEJIUYMH C MPUMEHEHHEM M3y4YEHHBIX CBOICTB (uryp u

¢axToB

YMeHue onepupoBaTh IOHATHSAMM: PaBEHCTBO  (Uryp, paBEHCTBO

TPEYIrOJIbHUKOB; MAapalZICJIbBHOCTE W MNCPICHAUKYIAPHOCTL IIPAMBIX, YI'OJI
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MEXy MPSAMBIMH, NEPIEHAUKYIAP, HAKIOHHAs, MPOEKIU, mogodue Gpuryp,
NoJ00HBIE TPEYrOJNbHUKHM, CUMMETPHUS OTHOCHTEIBHO TOYKM M MPSIMOIL;
YMEHHE paclo3HaBaTh pABEHCTBO, CHMMETPUI0O U mopobue ¢uryp,

NnapaiCIbHOCTE U NCPICHAUKYIAPHOCTD IIPAMBIX B OKPYXKAarOIIEM MUPE

YMeHue omnepupoBaTh MOHATUSMU: AJIUHA, PACCTOSIHUE, Yroi (BeIMYrHa
yria, CHHyC U KOCHHYC YIJla TPEYTrOJIbHUKA), IJIOLIa/lb; YMEHUE OLIEHUBATh
pa3Mepbl IPeIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE MPUMEHSThH
dbopMyITbl IEpUMETpa U TJIOMIAAH MHOTOYTOJIBHUKOB, JIJTUHBI OKPY>KHOCTH U
wioniaaM Kpyra, oobeMa NpSIMOYroJbHOTO Mapajljiesienuiea; yMEHUe
IIPUMEHSTh IPU3HAKU PaBEHCTBA TPEYIOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojibHuKa, Teopemy Iludaropa, TpUroHOMETpUUECKHE COOTHOIICHUS

JUISL BBIYMCIICHUS JJIMH, PACCTOSHUM, TIOMIAACH

12

13

14

YMmenue  u3oOpakaTe  IUIOCKHEe  GUIYpbl M HUX  KOMOUMHAIMH,
IPOCTPAaHCTBEHHbIE  (UIYpPHI OT PyKH, C TOMOIIBIO  YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WJIM CUMBOJIbHOMY

OIMHUCaHUIO

YMeHue onepupoBaTh HNOHATHSAMM: HPSIMOYTOJIbHAs CHUCTEMa KOOPIMHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOPOB, IPOU3BEJIEHUE BEKTOpa Ha
YHCII0, CKAIPHOE IPOU3BEICHUE BEKTOPOB; YMEHHE MCII0JIb30BaTh BEKTOPbI
Y KOOPJMHATBI AJIsl MPEJCTABIEHUS TaHHBIX U PELIEHUs 3a/1a4, B TOM YHCIIe

H3 Ipyrux y‘Ie6HBIX npeaMETOB U peaﬂBHOﬁ KHU3HU

YMeHue oneprupoBaTrh NOHATUSIMU: CTOJIOMKOBBIE MU KPYrOBBIE THUArpaMMBlI,
TabIUIIBI, CpefiHee apudmMeTnyeckoe, MeIuaHa, Hauboblee 1 HauMeHbIlee
3HaYeHMs,  pa3Max  UHUCIOBOrO  Habopa;  yMEeHHE  H3BJIEKarThb,
UHTEPHPETUPOBATh U NMPeoOpa3oBbIBaTh MH(POPMALIUIO, MPEICTABICHHYIO B
TabJMLax M Ha AMarpamMMmax, OTPaXKaloU[yl0 CBOMICTBAa U XapaKTEPUCTUKH
pEAIbHBIX IIPOLIECCOB M SIBJICHUI; yMEHHE paclo3HaBaTb H3MEHYMBBIC

BEJIMYMHBI B OKPYKAIOLIEM MUPE

15

YMeHue onepupoBaTb NOHATUSIMM: CIY4YalHBIA ONBIT  (CIoy4yailHBIN
HKCIEPUMEHT), JIEMEHTapHOE COObITHE (RJIEMEHTAPHBII UCXO0/1) CIIy4ailHOTO
OTIBITA, CIY9allHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHUE HaXOAUTh
BEPOSITHOCTH CIY4YalHBIX COOBITHMH B ONBITAX C PaBHOBO3MOXXHBIMHU
JJIEeMEHTApHBIMU  COOBITUSMM; yYMEHHME  pellaTh 3a7aud  METOIOM
OpPraHM30BaHHOTO Tepebopa W € HCHOJIb30BAaHMEM IPaBUJIA YMHOXKEHHS,

YMCHHUE OLICHUBATH BEPOATHOCTU PCATTbHBIX CcOOBITHH U SIBJIGHPII;'I, IIOHUMAaTh
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POJib MPaKTUYICCKU AOCTOBCPHBIX u MaJIOBCPOATHBIX COOBITHI B
OKpYXAaIOIIeM MHpE M B JKM3HHU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €r0 POJIbI0O B MACCOBBIX

SABJICHUAX

YMeHue BBHIOMpPATh MOAXOASAIINN M3y4eHHBIH METOM IS PelIeHUs 3aJlayH,
NPUBOAUTH MPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJIE U
JKU3HHM, pacIlliO3HAaBaTh NPOSBICHHE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
ONUCHIBaTh OT/ACJIbHBIC BBIJAIONIMECS PE3YJbTAThl, IMOJYYECHHBIE B XOJ€
pPa3BUTHSI MAaTEMAaTHKW KaK HAyKH, IPUBOJWTH IMPUMEPHI MaTEeMaTHYCCKUX

OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU




HEPEYEHDb 3JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA OI' ITO
MATEMATHUKE

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Hucna u BIYUCIICHUS
11 Hatypanbhble u nensle uncia. [lpu3Haku enuMoCcTH LenbIX Yucel
1o OOBIKHOBEHHBIE M JECATUYHBIE APOOM, MPOLEHTHI, OCCKOHEYHbIE NEPUOJUYECKUE
- npodu
13 Parmonanbheie uncia. ApupMeTHuecKue onepanuy ¢ parioHaAIbHBIMU YACIaMU
1.4 JlelicTBUTENbHBIE YUCla. APU(PMETHIECKHE ONIEPALIUH C ACHCTBUTEIbHBIMU YUCIAMH
15 [TpubnnxEHHbBIE BBIYMCICHUS, IPaBUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yibTara
- BBIYMCIICHU I
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpakeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
55 Crenenb ¢ nenbiM nokasaresneM. CTeneHb ¢ pallMOHaIbHBIM MOKa3zareneM. CBoiicTBa
. CTETIeHU
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
95 ApudmeTrrueckuii KOpeHb HaTypajdbHOW creneHu. JleWcTBug ¢ apupMeTHuecKUMu
' KOPHSIMH HAaTypaJIbHOW CTETICHU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Lenbie u 1poOHO-paOHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
39 Lenmsie u apoOHO-panMOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
. HEpaBEHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBbie IOCIEI0BATEIIEHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH
4.2 Apudmerndaeckas u reomeTpruaeckas mporpeccun. @opMyIia CI0XKHBIX TPOIIEHTOB
5 OyHKIMH
Oynk1us, cnocodsl 3aganud GyHkuun. ['paduk Gynkinun. O6nacTs onpeneneHus u
5.1 MHOXecTBO 3HaueHui ¢yHkumuu. Hymu ¢ynkumu. IIpomMexyTKku 3HaAKOMOCTOSHCTBA.

[IpoMexyTk MOHOTOHHOCTH (GYHKIUH. MaKCUMyMbl W MUHUMYMBI (YHKIIHH.




Haubonpiiee n HanMeHblee 3HaYeHUE (PYHKIIUN Ha TPOMEKYTKE

6 Koopaunats! Ha IPsIMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue Gurypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojasHuKu
7.4 OKpY>XHOCTb U KPYT'
7.5 N3mepenue reoMeTpu4ecKux BEITUUYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'padmr
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