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MHNOACHUTEJBHASA 3AIINCKA

Anre0pa sIBIsieTCS OJHUM U3 ONOPHBIX KypCOB OCHOBHOI'O OOILIEro oOpa3oBaHUs: OHA
obecrieynBaeT H3y4E€HUE JAPYrMX JUCHMIUIMH, KaK €CTeCTBEHHO-HAyyHOro, TaK H
TYMaHUTapHOTO LMKJIOB, €€ OCBOCHHWE HEOOXOIMMO Ui TPOJOJDKCHHS OOpa3oBaHHUS U B
MOBCEHEBHON  KHM3HH. Pa3BuTHe y 0O0ydYalomuUXcs HAayyHBIX MPEIACTABICHUH O
IIPOUCXOKACHUM M CYIIHOCTH aiureOpandyeckux aOCTpakuui, Ccrnocode OTpaKeHMs
MaTeMaTHYeCKOM HayKoW sBJIEHMH U HpoOLEeccoB B IpHpoje U oOuiecTse, posin
MaTEMaTHYECKOr0 MOJIEJIMPOBAaHUS B HAay4YHOM IIO3HAHMM M B IIPAKTHKE CIOCOOCTBYET
(OpMHPOBAHHIO HAYYHOTO MHPOBO33PEHHST M KAayeCTB MBIIUICHHUS, HEOOXOIUMBIX IS
ajanTanud B COBpeMEHHOM mu(ppoBoM obmecTBe. M3ydenue anreOpbl oOecrneynBaeT
pa3BUTHE YMEHHs HaOIOAAaTh, CpaBHUBAaTb, HAXOAUTh 3aKOHOMEPHOCTH, Tpelyer
KPUTUYHOCTH MBIIUIEHUS], CIIOCOOHOCTH apryMEHTHUPOBAaHHO 00OCHOBBIBATh CBOU JIEHCTBHS U
BBIBOJIBI, (hOpMynUpoBaTh yrBepkaeHuss. OcBoeHHE Kypca anreOpsl 00ecreunBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHUSI OOYYaIOMIMXCs: OHU HUCIIOJB3YIOT ACIYKTUBHBIE M HWHIYKTHBHBIC
paccyxaeHus, 00001eHe U KOHKpeTH3aluoo, adcTparupoBanue u asanoruto. OOyuyeHue
anreOpe  mpeanoyiaraeT  3HAYUTENbHBIH  O0BEM  CaMOCTOSATENIBHOW  JEATEIbHOCTH
o0yJaromuxcs, TOITOMY CaMOCTOSITEJIbHOE peIIeHHe 3a7ad SBISETCS —pealn3amueit
JESITeIbHOCTHOTO NMPUHIIUTIA 00Y4IEHUSI.

B crpykrype mnporpaMmel yuyeOHOro Kypca «Anredpa» JUisi OCHOBHOIO OOILEro
00pa3oBaHMsl OCHOBHOE MECTO 3aHHUMAIOT COAEP)KaTEeIbHO-METOAMUecKue JIuHum: «Hucna u
BBIUUCIICHUS», «ANTeOpanuecKue BBHIPAKCHU», «YPAaBHEHUS U HEPABEHCTBAY, «DYHKIUN.
Kaxnast u3 3TuX comepiKaTelbHO-METOJUUECKUX JIMHUHM Pa3BUBACTCS HAa MPOTSHKEHUH TPEX
JIeT U3Y4eHUs Kypca, B3aUMOJCHCTBYsI C IpYyTMMU €ro JIMHUAMH. B Xoze n3ydenus yueOHOro
Kypca oOyyaromuMcsi MPUXOJUTCA JIOTHUECKH pPACCyXAaTh, HCIONb30BaTh TEOPETUKO-
MHOXECTBEHHBIN $3bIK. B CBsSI3u ¢ 3TUM B mporpamMMmy ydeOHOro Kypca «Anredpay
BKJIFOUEHbl HEKOTOpBbIE OCHOBBI JIOTMKH, NPEICTABIEHHBIE BO BCEX OCHOBHBIX pa3Jienax
MaTeMaTHYeCKOro o0pa3oBaHMUs U CHOCOOCTBYIOILIME OBJAJEHUIO OOYYalOUIMMHCS OCHOB
YHUBEPCAJIbHOIO MaTeMaTH4eCKOro si3blka. CoJiepKaTebHOM U CTPYKTYpHOH OCOOEHHOCTBIO
yaeOHOro Kypca «Anredpay» sIBIsSIETCS €ro UHTErPUPOBAaHHBIN XapakTep.

Conepxxanne nuHUM «YUucna ¥ BBIYUCICHHS» CIY)KUT OCHOBOM Il JajdbHEUIIEro
U3y4eHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYUAIOIIMXCS JJOTHUECKOTO MBIIIJICHUS,
(GOopMHpPOBaHHIO yMEHHsS MOJb30BATHCA  AJITOPUTMAMHU, a TaKkKe MNPUOOPETEHUIO
MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX JJIsl TTOBCEAHEBHOW KHM3HH. Pa3BUTHE MOHATHSA O
YUCJie HAa YPOBHE OCHOBHOTO 00Imero oOpa3oBaHMsI CBS3aHO C palMOHAIBHBIMH U
UppaloHaTbHBIMU YUCIIaMH, (POpMUPOBAHMEM MPEICTABICHUNA O NEHCTBUTENLHOM YHCIIE.
3aBepIeHre OCBOSHUS YUCIOBOM JIMHUHM OTHECEHO K Cpe/IHEMY 00I11eMy 00pa3oBaHUIo.

Conepxanne JBYX anreOpanyecKux JUHUN — «AnreOpanvecKkue BBIPOKCHUS» U
«YpaBHEHHSI U  HEPaBEHCTBA»  CIOCOOCTBYET (POPMHUPOBAHUIO Yy  OOydaroIUXCs
MaTeMaTHYeCKOro amnmnapara, HeOOXOJUMOro JUIs PELIeHHs 337ad MaTeMaTHUKH, CMEXKHBIX
NPEeIMETOB U MPAaKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOro 0OIIEero
oOpa3oBaHMsl YYEOHBI MaTepuall TPYNIUPYETCSs BOKPYT PAIMOHAIBHBIX BBIPAKEHUIA.
Anrebpa JAEeMOHCTpUpYET 3HAU€HME MaTeMaTUKH KakK s3bIKa JUISl  [TOCTPOCHHS
MaTeMaTHYeCKUX MoOJieNieil, ONMUcaHus NMPOLECCOB U SIBICHUM peasbHOro Mupa. B 3amaun
o0yuyeHus anreOpe BXOIAT TaKKe JajbHEUIIee pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHHS,
HE00XOAUMOro, B YaCTHOCTH, AJII OCBOCHMsI Kypca MH(OPMATHKH, U OBJIAJCHUE HaBbIKAMU



JelyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanue cuMBOIBHBIX (POPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpakeHUs, CIIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanre (yHKIMOHATBHO-TPAUUECKOW JIMHUM HAIEIeHO Ha IOJy4YeHHE
oOyJaromuMucss 3HaHUN O (YHKIUSAX KaK BaKHEHIICH MaTeMaTHYeCKOW MOJIENH JUIs
OIMCAHMSI U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOLIECCOB U SBJICHUH B MPUPOJE U OOLIECTBE.
W3yuenne matepuana CIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIUMXCS YMEHHUS HCIOJb30BATh
pa3IUyYHbIE BBIPA3UTENBHBIE CPEICTBA SI3bIKa MAaTEMaTHUKU — CIIOBECHBIE, CUMBOJIMYECKUE,
rpaduyecKkrie, BHOCHT BKJIaJ B (OPMHPOBAHME TPEACTABICHUH O pOJIM MAaTEMAaTUKH B
Pa3BUTHUU UUBUIN3ALUYN U KYJIBTYPBI.

CormacHo ydeOHOMY IU1aHy B 7-9 Kiaccax u3ydaeTcs y4eOHBIM Kypc «AnreOpay,
KOTOPBIM BKJIIOUAET CIIEAYIOLME OCHOBHBIE pa3zeiibl coaepkaHus: «Hucna u BbIUUCICHUS,
«AnreOpanueckre BbIpaXeHUs», «YpaBHEHUS U HEPaBEHCTBaY, «DyHKIIUN.

Ha u3yuenue yuebHoro kypca «Anredpa» orogutcs 306 yacos: B 7 kiacce — 102 vaca
(3 gaca B Hegenmo), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kitacce — 102 gaca (3 yaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
7 KJIACC

Yucy1a ¥ BBIYUCICHUA

JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, IEPEXO] OT OAHOH (HOPMBI 3amKCH IpoOei K
npyroii. IloHATHe palMOHAIBHOIO YHMCHA, 3alHUCh, CpPaBHEHHUE, YIOPSAOYMBAHUE
palMoOHANBHBIX YHcell. Apu(MeTHdYecKue IeHCTBUS ¢ palMOHAIbHBIMU YHclIaMH. Pemenue
3aJa4 U3 peaJbHOM IPAKTUKU Ha YacTH, Ha ApoOu.

CreneHb ¢ HaTypalbHBIM MTOKA3aTeNEM: ONPeeNIeHre, TpeoOpa3oBaHUE BhIPAXKEHUN Ha
OCHOBE ONPEJENICHNUS, 3aiCh 00IbIINX YKcel. [IpoleHTsl, 3anuch NpOLEHTOB B BUJE ApOOHU
U ApoOH B BHJE NPOLEHTOB. TpHM OCHOBHBIE 33/a4M Ha NPOILEHTHI, PEUIeHHE 3a7ady M3
peaIbHOM MPAKTUKH.

[IpumeHeHne MNPU3HAKOB JAEIUMOCTH, pPa3lOKEHHE Ha MHOXUTEIM HaTypalbHBIX
YHUCEL.

PeanibHble 3aBUCUMOCTH, B TOM UYHUCIIE IpsiMasi U 00OpaTHas MPONOPIUOHAIBHOCTH.

AuaredpanyecKkue BbIPaKeHHUA

IIepemeHHBIE, 4MCIIOBOE 3HAYEHHUE BBIPAKEHUS C IEPEMEHHON. JlonyCcTMBIE 3HAYEHUS
nepeMeHHbIX. [IpeacraBneHue 3aBUCHMOCTH MEXIy BEJIWYMHAMH B BUJE (HOPMYIIHI.
Boruucnenus no ¢opmynam. IIpeobpazoBanne OyKBEHHBIX BBIPAKEHHMH, TOKIECTBEHHO
paBHbIE BBIpAXEHUS, IPaBUiIa MPeoOpa3oBaHUsl CYMM U NMPOU3BENEHUH, MpaBuiia PacKphITUS
CKOOOK M IIpUBENIEHUS IOJOOHBIX ClIaraeMbIX.

CBoliCcTBa CTENEHU C HATYPaAJIbHBIM ITI0KA3aTEJIEM.

Opnowrensl u MHorowieHsl. CreneHb MHorouwieHa. CllO)KeHHE, BBIYMTAHUE,
YMHOXXEHHE MHOTOWIEHOB. DOpMysbl COKPAIIEHHOTO YMHOXXEHHS: KBaJpaT CyMMbl U
kBagpar pasHocTd. @DopMyna pa3HOCTH KBaApaToB. Pa3jokeHHE MHOTOYJICHOB Ha
MHOKUTEIH.

YpaBHeHNS U HEPABEHCTBA

VYpaBHeHHe, KOpeHb  ypaBHEHHUs, TIpaBwia  IpeoOpa3oBaHUS  ypaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHH.

JIuHeiiHOEe ypaBHEHHE C OJIHOM MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO ypaBHEHMS,
pelieHne JTMHEWHbIX ypaBHeHu. CocTaBiieHHE YpaBHEHHMH 0 YCJIOBMIO 3ahauu. PemieHue
TEKCTOBBIX 3aJ[ay C IOMOILBIO YPAaBHEHUH.



JluneiiHoe ypaBHEHHE ¢ IBYMsI IEpeMEHHBIMU U ero rpaduk. Crucrema ABYX JIMHEHHBIX
YpaBHEHUI C JABYMs MepeMeHHbIMU. PelieHne cucrem ypaBHEHHUI CIIOCOOOM MOACTaHOBKH.
[Tpumeps! pemeHust TEKCTOBBIX 331a4 C MOMOIIBIO CUCTEM yPaBHEHUH.

DOYyHKIUH

Koopaunarta Touku Ha npsimoil. UucioBble MpoMexyTkH. PaccTosHue Mexny IByms
TOYKaMU KOOPJAUHATHOW MPSAMOM.

[IpsimoyronbHas cucrema KoopauHatr, ocu Ox u Oy. AGcuucca U OpJUHAaTa TOYKH Ha
KOOpAMHATHOHN mockocTh. [Tpumeps! rpadukos, 3aganneix Gopmynamu. Urenue rpaduxos
peanbHbIX 3aBUcHUMOcTel. [lonstue ¢yHkmuu. ['paduk dyaknuu. CpoicTBa (QYyHKIUH.

Juneitnas ¢ynxuus, e€ rpaduk. I'paduk byskumm y = [x|. Ipadudueckoe pemenue
JINHEMHBIX YPAaBHEHUI U CUCTEM JIMHEHWHBIX YPABHEHHUI.
8 KJIACC

Yuciia 1 BBIYUCICHUA

KBagpatHbiii kopeHb u3 uucina. [loHstue o0 uMppanuoHaIbHOM yHcie. JlecaTuuHble
npUOIMKEHNS UppalMOHANbHBIX ynces. CBoiicTBa apupMeTHYeCKUX KBaJpaTHBIX KOpHEH u
UX DOpUMEHEHHE K MpeoO0pa3OBaHMUIO YMCIOBBIX  BBIPAKEHUH U BBIYMCICHUSM.
JlelicTBUTENbHBIC YHCTIA.

Crenens ¢ 1enbpIM [TOKa3zareneM U e€ cBoiictBa. CTaHapTHas 3aluch YKCa.

Auaredpanyeckue BbIpaKeHHs

KBanpaThslil TpEX4iIEH, pa3a0KEHUE KBAAPAaTHOIO TPEXWIEHA HA MHOKHUTEIIN.

Anrebpanueckast ApoOb. OCHOBHOE CBOWCTBO aireOpandeckoit apodu. CroxkeHue,
BbIUMTAHUE, YMHOXKEHUE, JeJeHUEe alredpandeckux Ipobel. PannoHanbHble BhIpaXXEHUS U
uX npeodpa3oBaHue.

YpaBHeHHS U HEPABEHCTBA

KBanpartHoe ypaBHeHue, ¢popMysia KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHUH, CBOAAIIMXCS K JMHEHHBIM M KBajgpaTHbIM. IIpocteifmue apoOGHO-
paloHaIbHbIe YPaBHEHUS.

I'padueckas uHTEpIIpeTalivs YpaBHEHUN ¢ IBYMsI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YPaBHEHHUN ¢ ABYMS NIEPEMEHHBIMU. [IpuMepsl penieHnss CUCTeEM HENMHEWHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU.

Pemienue TekcTOBBIX 3aau anreOpandeckuM CriocoOOM.

UucnoBble HepaBeHCTBA M HMX CBOWCTBA. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCWIIBHOCTE HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOW NepeMeHHON. CHUCTEMBI
JINHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

DOYyHKIUMT

[Tonstue ¢dynkmuu. OOIACTh ONpEACTICHUs] W MHOXECTBO 3HAaYeHUW (YHKIIHMH.
CriocoOb1 3a1anust PyHKIHIMA.

I'papux ¢ynkuuu. Urenue cBoicTB QyHKIMU 1o e€ rpaduky. [Ipumeps! rpadukos
(GYHKIMH, OTpaXXaloLUUX pealbHbIe MPOIECCHI.

DyHKIUH, OMHMCHIBAIOIIUE MPSAMYIO U 00pPaTHYIO MPOMOPIUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxn. Oyukipn y = x2, y = x3, y = \x, y=|x|. [paduueckoe pemenne ypaBHeHHit 1
CUCTEM ypaBHEHMH.

9 KJIACC
Yuciia 1 BbIYUCICHUSA



PannonaneHpie  4Kcna, HppalMOHANBHBIE YHUCIA, KOHEYHblE U OECKOHEUHbIE
necsiTuuHble ApoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHUCEIN, JEeHCTBUTENbHBIE YHCIA Kak
OecKOHeuHbIe JecCATUYHbIE JpoOu. B3amMHO OIHO3HAYHOE COOTBETCTBHE  MEXKIY
MHOECTBOM JICUCTBUTENBHBIX YUCENI U KOOPAUHATHOMU IIPSMOIA.

CpaBHeHHE IEHCTBUTENBHBIX YHUCell, apu(MeTHYecKue IeHCTBUS C IeHCTBUTEIbHBIMU
YUCIIAMH.

PazMepsl 00BEKTOB OKpPYXKAIOLIETO MHUPA, JUIUTEIBHOCTh MPOILIECCOB B OKPYXKAIOIIEM
MHpe.

[TpubnmxE€HHOE 3HAYEHHE BEIUYUHBI, TOUHOCTh NpUOMKeHus. OKpyriieHHe YHuCell.
[Ipuknaka u oLeHKa pe3yabTaTOB BEIYMCICHUM.

YpaBHeHHs U HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PelieHne ypaBHEeHH, CBOIAIIMXCA K JIMHEHHBIM.

KBagparnoe ypaBHeHue. PemieHue ypaBHEHUH, CBOJSAILIMXCA K KBaJpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUN TpeTbel U YETBEPTOM CTENEHEU
Pa3IoKEHUEM Ha MHOKHUTEIIN.

Pemenne  npoOHO-pallMOHANBHBIX — ypaBHEHMM. PemieHwe  TEKCTOBBIX — 3ajad
anredpanvdeckiuM METO/I0M.

VYpaBHeHHe ¢ ABYyMsI IEpEMEHHBIMU U ero rpaduk. Pemenne cucteM ABYX JIMHEHHBIX
YPAaBHEHUU C JBYMs IE€pEMEHHBbIMM. PeleHne cucTem JIBYX YpaBHEHUM, OJHO M3 KOTOPBIX
JMHEWHOE, a Pyroe — BTOPO# creneHu. [ paduueckas HHTEpIIpETais CUCTEMbI YpaBHEHUI ¢
JBYMSI IEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 alnreOpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne TMHEMHBIX HEPABEHCTB C OJHOW IEpeMEHHOU. PemeHue cucrem JMHEHHBIX
HEpaBEHCTB C 0JIHOM mepemeHHoN. KBanpaTHbele HepaBeHcTBa. ['paduueckas nHTepnpeTanys
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMH.

DOyHKIUH

KBagparuunas ¢yukmus, e€ rpadux u coiictBa. [lapaGona, KOOpAMHATHI BEPIIHHBI
mapaboIbl, OCh CHMMETPHUU TTapaboIIbL.

[paduku Gysxmmit: y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x|, 1 ux cBoiicTpa.

Yucii0Bble MOCIEA0BATEILHOCTH M POIrPECCUH

IlonsiTie  4YKMCIOBOM  MOCIENOBATEIBHOCTU.  3aJaHUE  IOCIEOBATEIbHOCTU
peKyppeHTHOH GopmyIioil u hopMysoi n-TO YiIeHa.

Apudmernueckas M reoMmerpuyeckas mnporpeccur. Dopmynasl  n-ro  WieHa
apu(MeTHYeCKO U reoOMeTPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 YJICHOB.

N300paxenune 4ieHOB apu(PMETUUECKON U T€OMETPUUYECKON MpOrpeccuii ToukaMu Ha
KOOPJMHATHOM TIOCKOCTH. JIMHEHHBIN U SKCOHEHIHAIBHBIN pocT. CII0KHBIE TPOLEHTHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS NTPOI'PAMMBbI YYEBHOT'O

KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoOCTHBIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl ydeOHOro Kypca «Amnredpay
XapaKTEPU3YOTCS:

1) naTpuoTHYecKoe BOCIINTAHHE:

IIPOSIBJICHUEM HHTEpeca K IPOLUIOMY M HACTOSAIIEMY POCCHMCKOM MaTEMaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHHSAM POCCHHUCKMX MAaTEMATHKOB M POCCUHCKON



MAaTeMaTUYeCKOW IIKOJIbI, K HCIOJIb30BAHUIO ATUX JOCTWIKEHUH B JAPYTHX HayKax H
MPUKIIATHBIX chepax;

2) rpa:kKI1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBHITIOJHEHHIO OOSI3aHHOCTEH TpaKIaHWHA W pean3allii ero IMpas,
MPEACTABICHUEM O MaTeMaTUYECKMX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, POIEAYP TPaXAAHCKOTO 00111ecTBa (HarpuMep, BHIOOPHI, OTPOCHI ), TOTOBHOCTHIO K
O0CYKJICHUIO 3TUYECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKCHHMA
HayK{, 0CO3HAaHUEM BaKHOCTU MOPATbHO-3THUECKUX MPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTHMBHOE y4acTHE B PEHICHUH MPAKTUYECKHX 3a/1ad MaTeMaTHYeCKOU
HaIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTUYECKOro OOpa30BaHUs Ha MPOTSHKEHUU
BCEH JKU3HU IS YCIENTHON MpOo(decCHOHaNbHON ACSITEIIBHOCTA U PAa3BUTHEM HEOOXOIUMBIX
YMEHHUIA, OCO3HAHHBIM BEIOOPOM U MOCTPOCHUEM MHIUBUIYaTbHOU TPACKTOPUU 00pa30BaHUS
Y )KM3HEHHBIX IJIAHOB C y4ETOM JTMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOITMOHAIILHOMY M ACTCTHYECKOMY BOCIIPUSATHIO MAaTEMATHYECKUX
OOBEKTOB, 3a/Jay, pEHICHUH, pPACCYyKIEHUH, YMEHUIO BUICTh MaTeMaTHYECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAILINEH B JIEATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEACTABICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS 4YEJIOBEKa, NMPHUPOALI M OOIIECTBA, MOHUMAaHHUEM
MaTEeMaTHYeCKON HayKu Kak c(epbl 4eIOoBeueCKOW NesATENIbHOCTH, 3TAllOB €€ pa3BUTHUS U
3HQUMUMOCTU JUIsl  Pa3BUTHUS IIUBUJIM3AIMH, OBJAJCHHEM S3BIKOM MaTEMaTUKH W
MaTeMaTUYeCKOW KyJIbTYpPOM KaK CPEACTBOM IO3HAHHUS MHpPA, OBIAJACHUEM MPOCTEHIITMMHU
HaBBIKaMH UCCJIEI0BATEIbCKON AEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHMe, (OPMHUPOBAHME KYJIbTYPbI 310POBbS U
IMOIMOHAIBLHOIO 0J1IAronoJyYns:

TOTOBHOCTHIO TPHUMEHSATh MaTeMAaTHUUYECKUE 3HAHUS B HMHTEPECaxX CBOETO 370POBBS,
BEJICHUS 3I0pOBOTO 00pa3a >KM3HHU (310pOBOE MUTaHKE, cOaTaHCUPOBAHHBINA PEXHUM 3aHATUH
U OT/bIXa, peryisipHas pU3n4YecKasi aKTUBHOCTD), COPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH,
MIPU3HAHKEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ MpaBa JPyroro 4eI0BeKa;

7) 3K0JI0TMYeCcKOe BOCIIUTAHME:

OpHUEHTAIlNel Ha MTPUMEHEHNE MaTeMaTHUeCKUX 3HAHUH IS pelieHus 3aa4 B 00J1acT!
COXPAHHOCTH OKPYXKAIOIIEH cpeibl, TUIAHUPOBAHUS MOCTYNKOB M OIIEHKH UX BO3MOKHBIX
MOCJENCTBUM /I OKPYXKAIOIIEH  Cpelnbl, OCO3HAaHHEM TJOOAJIBbHOTO  XapakTepa
AKOJIOTUYECKHUX MTPOOJIEM U TIyTel WX PEIICHNS,

8) ajanTanns K M3MEHAIUMCS YCJIOBUSM COLMATbHOM M PUPOJAHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBHUSIM B YCJIOBHSIX HEONPEIEIEHHOCTH, IMOBBIIMICHUIO YPOBHS
CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeSITEIbHOCTh, B TOM YHCJIE YMEHHUE YUUTHCS Y
IPYTUX JIOAEH, TMpHOoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHWS, HABBIKH M
KOMIIETEHIIMH U3 ONbITA APYTHX;

HE0OXOMMOCThIO B (DOPMHUPOBAHMH HOBBIX 3HAHHM, B TOM 4YHcle (OpPMYITHPOBATH
WJIeH, TIOHSTHS, TUIMOTE3bl 00 OOBEKTaX M SBJICHHUSIX, B TOM YHCIIC paHEe HEW3BECTHBIX,
0CO3HaBaTh JCPUIHUTHI COOCTBEHHBIX 3HAHWM W KOMIETEHTHOCTEH, IIJIAHUPOBATh CBOE
pa3BUTHE;



CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYal[Ml0, BOCIPUHUMATh CTPECCOBYIO
CUTYaIMIO0 KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATh MIPUHUMAEMbIE PEIICHUs U
neiicTBusl, GOpMyIUpOBaTh U OLIEHUBATH PHCKH U TMOCIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiicCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBIABJIATH M XAapaKTEPU30BaThb CYIIECTBEHHBIC IPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TOHSATHH, OTHOUICHHH MEXAYy MOHATHAMH, (OPMYIHUPOBATH
OTIpeJIeJIeHUs] TIOHATHUH, YCTaHABIUBATh CYIIECTBECHHBIN NMPU3HAK KJIACCH(HUKAIINH,
OCHOBAHUs AJIs1 0000ILEHNs ¥ CPAaBHEHMSI, KPUTEPUU IPOBOJMMOI0 aHAJIN3a;
BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPa30BHIBATE CYXICHUS: YTBEPAUTECIbHBIC
U OTpULIATENIbHbIE, €IMHUYHbIC, YACTHBIE U 0OLIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEYHUS B
¢dakTax, AaHHBIX, HAOMIOJACHUAX M YTBEPXKICHHSX, NpeAjaraTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUNIL;

JeJIaTh  BBIBOABI C  HCIOJb30BAHUEM 3aKOHOB JIOTMKHM, JAEIYKTHBHBIX U
VMHJYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIIOUCHHUN 110 aHAJIOTUU;

pa3buparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEpXKACHUH (IpsMblE U OT
[IPOTUBHOI'0),  MPOBOJUTH  CAMOCTOSATEIbHO  HECJOXKHBIE  JI0Ka3aTeJbCTBA
MaTeMaTHYeCKuX (DaKTOB, BBICTPAWBATh ApPryMEHTAIMIO, MPUBOIUTH NPUMEPHI U
KOHTPIpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CIOCOO pemieHust yueOHOU 3aqaun (CpaBHHUBATh HECKOJIBKO BApHAHTOB
pemieHus, BbBIOMpaTh HauOoyiee MOAXOMAMMM ¢ Y4ETOM CaMOCTOSITEIBHO
BBI/ICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbCcKue AeiCTBUA:

UCIOJIb30BaTh  BONPOCHl KaK HCCIENOBATENbCKMM HMHCTPYMEHT IO3HAHWA,
¢dbopMynupoBaTh  BOMNPOCH,,  (UKCHpYIOIIME  MPOTHBOpEYHe,  Mpoliemy,
CaMOCTOSITENIbHO yCTaHaBIMBAaTh HMCKOMOE U JaHHOE, (OpPMHUpPOBaTH THIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3ULUIO, MHEHHUE;

MIPOBOAUTH 110 CAMOCTOSITEIbHO COCTaBJICHHOMY IJIaHY HECJIOXHBIA AKCIIEPUMEHT,
HeOOoJIbIIIOe MCCIIEJOBAHUE I10 YCTAHOBJIEHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOO0ii;

CaMOCTOSITENIbHO ~ (pOpMyNTUpOBaTh OOOOIIEHUS M BBIBOABI IO  pe3yjibTaTaM
MpOBEeAEHHOTO  HAOJIOACHMS,  MCCIEIOBaHUS,  OLIGHWBATh  JTIOCTOBEPHOCTh
MOJIYYE€HHBIX PE3yJbTaTOB, BEIBOJIOB M 00OOIICHHIA;

MPOrHO3UPOBaTh BO3MOXKHOE  pa3BUTHE IIpollecca, a TakXKe BBbIJIBUraTh
MIPEIIOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH ~ HEJIOCTATOYHOCTh M M30BITOYHOCT,  MHGOpMAlUM,  JIaHHBIX,
HEOOXOAUMBIX JUIS PELLICHUS 3aJauu;

BbIOMpATh,  AHANU3UpPOBaTh,  CHUCTEMAaTU3UPOBaTh M HUHTEPIPETHPOBATH
MH(OPMAIIHIO PA3INYHBIX BUAOB U (pOpM IpeCTaBICHNUS;

BbIOMpaTh (hopMy MpencTaBieHUs] MHPOPMALMU U WILIIOCTPUPOBATh peEIIacMble
3aJjauu CXEMaMH, IarpaMMaMu, HHOH rpauKoil u X KOMOMHALUSAMU;



OLIEHUBATh HAAEKHOCTh MH(POPMALUU 10 KPUTEPHUSM, MPEATIOKCHHBIM YUUTEIEM
WK cHOPMYITHPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiicCTBUS:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKJCHUS B COOTBETCTBUU C YCIOBUSIMH U
LEJISIMU OOIIEHUS, ICHO, TOYHO, TPAMOTHO BBIPaYKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
M TMHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHS TIO XOAY pCEIIeHUs 3a/Jauu,
KOMMEHTHUPOBATh NOTyYEHHBIN PE3ysIbTarT;

B XoZe OOCYKACHHs 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOil TeMBI,
mpoOJIeMbl, pelnraeMoi 3aqadd, BBICKA3bIBATh WJCH, HAICIICHHBIE HA IOHMCK
peIIeHHsI, COTOCTABISATh CBOU CYXKACHUS C CYKICHUSMH JAPYIHMX YYACTHHKOB
1yanora, OOHAapYXHMBAaTh pPa3iMuUMe U CXOJCTBO IMO3UIIMHA, B KOPPEKTHOH (opme
(hopMyIIMPOBATh Pa3HOTIIACHSI, CBOM BO3PAKCHHUS;

NPEICTaBIATh PE3y/IbTAaThl PEUICHUS 3aJa4d, O3KCIICPUMEHTA, HCCICIOBaHHMS,
MPOEKTa, CaMOCTOSTCIILHO BBIOMPATh (OpMAT BBICTYIUICHHSI ¢ YYETOM 3aaad
MPE3CHTAIMH U OCOOCHHOCTEH ayJIuTOPHUH;

MMOHUMATh M MCIIOJIB30BATh MPEUMYIIECTBA KOMAH/IHON ¥ WHIUBHIYALHON pabOThI
MIPH PEUICHUN YYEOHBIX MAaTEMAaTHYECKHX 3a/1a4;

MPUHUMATH [€Jh COBMECTHOW JIEATEIBHOCTH, IUIAHUPOBATH OPraHU3AIUIO
COBMECTHOH paloThI, paclpenesiaTh BUAbI paboT, JOTOBapUBaThCs, OOCYXIaTh
MPOIIECC U Pe3yabTaT paboThl, 0000IIATh MHEHUSI HECKOJIbKHX JTFOJICH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboThl (0OCyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI H JIPYTHUE), BHIIOJHATH CBOKO 9acTh pabOTHI U KOOPIMHUPOBATH
CBOM JICUCTBUS C IPYTUMH WICHAMH KOMaHJIbI, OIICHUBATh Ka4eCTBO CBOETO BKJIAIa
B 0O0mUHA TPOIYKT TIO KpHUTEPHUSM, CHOPMYIUPOBAHHBIM  yUACTHHUKAMHU
B3aMMO/ICHCTBUSI.

PeryisiTuBHbIE YHHBepPCAJbHbIE yUeOHbIe JIeiicTBUS

Camoopranuzanusi:

CaMOCTOSITEJIbHO COCTAaBJIATH IUIaH, aJTOPUTM pEIIeHUs 337ay (WM ero 4acTb),
BBIOMpATh CIOCOO pemieHHus] ¢ YYETOM HMMEIOIIUXCS PEeCcypcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHpOBaTb M KOPPEKTUPOBATH BapHaHTHl PEIICHHH C
y4€TOM HOBOM HH(pOpMAIIHH.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJJIEKT:

BJaJIeTh CIOCOOaMU CaMONPOBEPKH, CAMOKOHTPOJIA IMpolecca M pe3yibTara
pelIeHrs MaTeMaTHYeCcKOH 3a1auu;

MIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb IpU DELIEHUH 3a]auH,
BHOCUTb KOPPEKTUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJEHHBIX OMINOOK, BBIIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa JESITEIbHOCTH IIOCTABJICHHOW IeNu H
YCIOBUSAM, OOBACHATH MPUUUHBI JOCTHKEHHUS WM HETOCTUKEHUS IeNTH, HAXOAUTh
olMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJbTATbBI

K xonmy oOydenust B 7 Kjacce OOy4arOMUNCS TONYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yabTaThI:
Yucsia v BHIYMCIEHUS



BoimonusATe, coderass yCTHbIE U MUChbMEHHBIE MPUEMBI, apuPMETHUECKHE ACUCTBUS C
palOHAIBHBIMU YHCIAMU.

HaxonuTpe 3HaYeHHS YMCIIOBBIX BBIPAKECHUH, MPUMEHSATH pasHOOOpas3HbIE CIOCOOBI U
npuéMbl BBIYUCICHHUS 3HAYCHUN APOOHBIX BBIPAKEHUH, coOJepKalmuX OOBIKHOBEHHBIE WU
NECSITUUHBIE TPOOH.

[lepexomnute oOT onHOW (opMbl 3amucu YHcen K Jpyroi (mpeoOpa3oBHIBATh
NECSITHYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B
OECKOHEUYHYIO JIECATUYHYIO APOOB).

CpaBHMBATh U yNOPAJOYMUBATH PALIMOHATIBHBIE YNCTIA.

OKpyrasTh Yyncia.

BBINIONHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBIYUCICHUN, OLEHKY 3HA4YCHUH
YHUCJIOBBIX BbIPAKEHUN. BBINOMHATH JEHCTBUS €O CTENEHSIMM C  HaTypaJbHBIMU
MOKa3aTesIMU.

[IpuMeHATh npU3HAKU JEIUMOCTH, Pa3JI0KEHUE Ha MHOKHUTEIHN HATypalbHbIX YUCEIL.

Pemarbh npakTUKO-OpUEHTHPOBAHHBIE 33Jaud, CBS3aHHbBIE C OTHOIIEHHEM BEJIMYUH,
[IPOINOPLIMOHAIBHOCTbIO BEJIMYUH, MPOLIEHTAMHU, MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS
3a/1a4 ¢ yu€TOM OTpaHUYEHUN, CBA3aHHBIX CO CBOMCTBAMU pacCMaTPUBAEMbIX 0OBEKTOB.

AnredOpanyeckue BbIPaKeHU s

Hcnonp3oBarh aireOpanvyeckyro TEPMUHOJIIOTMIO U CHUMBOJIMKY, NPUMEHSTh €€ B
IIPOLIECCE OCBOEHUS Y4eOHOT0 MaTepualla.

Haxoauth 3HaueHns OYKBEHHBIX BBIPAXKEHUN IIPU 3aJaHHBIX 3HAUCHUIX TIEPEMEHHBIX.

BoimonuaTe 1mpeoOpazoBaHUs 1ENOTO  BBIPAXEHUS B MHOTOWIEH MPHUBEACHUEM
MO/I00HBIX CIIaraéMbIX, paCKPhITHEM CKOOOK.

BbINONMHATE yMHOXKEHHE OJHOWIEHAa Ha MHOTOWIEH M MHOIOWIEHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIIBI KBaJIpaTa CyMMbI M KBaJipaTa pa3HOCTH.

OcyIecTBIATh pa3iokKEHNE MHOTOWIEHOB HA MHOXKMTEIHN C ITOMOIIBIO BEIHECEHHUS 3a
CKOOKH OO0IIIer0 MHOXKUTENS, TPYIIUPOBKH ClIaraeMblX, IpUMeHEHUs: (POpMyJ1 COKPAIEHHOTO
YMHOKEHUS.

[TpumeHsaTh NpeoOpa3oBaHMs MHOTOWIEHOB ISl PpEIIEHUS Ppa3IUYHBIX 33734y M3
MaTEMaTHKH, CMEKHBIX IIPEMETOB, U3 PEAILHON TPAKTUKH.

Hcnonp3oBaTh  CBOWMCTBA  CTENEHEH C  HAaTypajdbHBIMM  IOKa3aTeNsAMU  JJIs
npeoOpa3oBaHUs BBIPAKEHUM.

YpaBHeHHS U HEPABEHCTBA

Pemarp nuHelHbIE ypaBHEHUS ¢ OAHOM NIEPEMEHHOM, IPUMEHSSI IIPaBUiIa NIEPEX01a OT
UCXOJHOTO YpaBHEHUS K DPAaBHOCWIBHOMY eMmy. IIpoBepsTh, siBisleTCSs U YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduyeckre MeTOIbI P PEIICHUH JTMHEWHBIX YPaBHEHUH U UX CHCTEM.

[TonGuparh mpuMepsbl Map YUCEN, SBISIOMIMXCS pEIICHHUEM JMHEHHOrO ypaBHEHHUS C
JIBYMsI IEPEMEHHBIMU.

Ctpouth B KOOPIMHATHOW IIJIOCKOCTH TpaduK JMHEHHOrO0 YpaBHEHUS C JBYMs
MIEPEMEHHBIMH, TIOJIb3YSACh IpaMKOM, IPUBOIUTH IPUMEPHI PEIICHUSI YPABHEHUS.

Pemarp cuctemsl IByX JMHEWHBIX ypaBHEHHWI C ByMs IEPEMEHHBIMU, B TOM 4YHCIIE
rpaduyecku.

CocTaBisiTh U peliaTh JUHEMHOE YpaBHEHUE WIIM CUCTEMY JIMHEWHBIX YpaBHEHUM IO
YCIIOBUIO 3a/layM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauyM I1OJTY4YECHHBIN
pe3yJbTar.



DOYyHKIUT

N300paxaTh Ha KOOPAMHATHOW TMPSAMOM TOYKH, COOTBETCTBYIOUIME 33JaHHBIM
KOOp/AMHATaM, JIy4d, OTPE3KH, HWHTEPBAJIbl, 3alKCHIBATh YHCIOBBIE INPOMEXKYTKHM Ha
anreOpanveckoMm si3bIKe.

OtmeudaTh B KOOPAMHATHOM IUIOCKOCTH TOYKU MO 3a/laHHBIM KOOpJIWHATaM, CTPOUTh
rpaduku TuHeHHbIX QyHKIUHA. CTpouTh rpaduK QyHKIIUU Y = [X].

OnwuceiBaTh ¢ MOMOLIBIO (DYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXAY BEITUYUHAMHU:
CKOpOCTB, BpeMsl, pacCTOSTHHUE, IIeHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOIUTEILHOCTh, BPEMS,
00BEM paboTHI.

Haxomuts 3Hauenue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii cnocod MpeacTaBIeHUS U aHATU3a UHPOPMALIUHU, U3BJIEKATh
Y MHTEPIIPETUPOBATH HHOOPMAIIHIO U3 TPa(UKOB pEalIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K konmy oOyuenuss B 8 kiiacce oOydaromuiics MOTYyYUT CIEIYIOIIME IPEeIMETHBIC
pE3yNbTaThI:

Yuciia ¥ BbIYHCIEHUS

Hcnonp30BaTh HadalbHBIE MPEICTABICHHUSI O MHOXECTBE ACWCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUS, OKPYTJICHUS U BBIYUCIICHUHN, M300pakaTh ACMCTBUTEIbHBIC YMCIAa TOYKAMU Ha
KOOPJIUHATHOMN MPSAMOIA.

[TpumeHsTh MOHATHE apU(PMETHYECKOTO KBAJPAaTHOTO KOPHS, HAXOJUTh KBaJIpaTHBIC
KOPHHU, WCIIOJIb3YSl TIPH HEOOXOMUMOCTH KAJBKYJSATOP, BBIIOJIHATH MPeoOpa3oBaHuUs
BBIpXEHUH, COIepKALUX KBAJAPAaTHBIE KOPHH, UCIIONB3YS CBOWCTBA KOPHEH.

Hcnonb3oBathk 3anucu OONBIINX M MaJlbIX YHCEN C MOMOIIBIO JECATHYHBIX po0eil u
crenene yucina 10.

AJredpanyeckue BbIpaKeHUs

[IpuMeHATh MOHATHE CTENEHU C LEJbIM IO0Ka3aTeseM, BBINOJIHATh MpeoOpa3oBaHus
BBIPQ)XEHUI, COJIEpKAIUX CTEINEHH C LEJIbIM [TOKa3aTeNeM.

BEITONTHATE TOX/IECTBEHHBIE NMPE0Opa30BaHUs PAIMOHAIBHBIX BBIPAYKEHUH Ha OCHOBE
MPpaBUJI ICHCTBUI HAJl MHOTOWICHAMH M aJreOpandecKuMu TIPOOSIMH.

PackiaapiBaTh KBaJpaTHbIN TPEXUICH HA MHOXKUTEIH.

[TpumeHsTh npeoOpa3oBaHMs BBIPAKEHUH [UId pelIeHHs pa3duyHbBIX 3a7ad U3
MaTEeMaTHKH, CMEXHBIX TIPEJAMETOB, U3 PEATbHOMN MPAKTHKH.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHeiiHbIe, KBapaTHbIE YPaBHEHUS U PAllMOHAIbHBIE YPaBHEHNUS, CBOSIIUECS
K HUM, CUCTEMBI IBYX YPaBHEHUI ¢ ABYMS MEPEMEHHBIMU.

[IpoBoNTH MpoOCTENIINE UCCIEIOBAHUS YPABHEHUI U CUCTEM YPABHEHUH, B TOM YHCIIE
C NMpPUMEHEHHEeM TpapUUeCKUX MpPEICTaBICHUN (yCTaHABIMBATh, UMEET JIH ypaBHEHHE WU
crcTeMa YpaBHEHHH peleH s, €ClId UMEET, TO CKOJIBKO, U ITpoyYee).

IlepexoauTh OT CIOBECHON (QOPMYIHMPOBKM 33aJaud K €€ anredpanyeckol Mojenu ¢
MOMOIIIFI0 COCTaBJICHUS YPaBHEHWS WM CHUCTEMBbI YpaBHEHHH, WHTEPIPETHPOBATH B
COOTBETCTBHH C KOHTEKCTOM 3aJ[auM TOJYIECHHBIN pe3ylbTar.

[IpuMeHsATH CBOWMCTBAa YHMCIOBBIX HEPABEHCTB JUIS CpPaBHEHUs, OLEHKH, pellaTh
JMHEWHBbIE HEpaBEHCTBA C OJHOW NEpEeMEHHOM W MX CHUCTeMbl, JaBaTh TIpapHUuecKyro
WJLTIOCTPAIIMIO MHOXKECTBA PEIICHHI HEPaBEHCTBA, CUCTEMBI HEPAaBEHCTB.

DOyHKIUA
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[loHnMaTh M UCHONB30BaTh (YHKLUMOHAJbHbIE TMOHATUA U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUEHMs), ONPENeNIATh 3HaueHUEe (PYHKIUM [0 3HAYEHHUIO apryMEHTa,
OTIpeNIeNIATh CBOMCTBA (PyHKINH 110 € rpaduky.

Ctpouts rpaduku IeMEHTapHBIX QYHKIUH BHIA:

y=k/x,y=x2,y=x3,y=[x|, y= \/x, OTHMCHIBATh CBOMCTBA YMCIIOBOU (PYHKIIUU IO €&
rpaduky.

K xoHny oOyuyeHus B 9 kJjacce oOydaroluiics MOIYYUT CIEQYIOLIME IpPEAMETHBIE
pE3yJIbTaThI:

Yucna v BbIYMCICHUSA

CpaBHMBATH M YIIOPSIOYMBATh PallUOHATIbHBIE U UPPALIMOHATIbHBIC YUCIIA.

BeimonuaTe apudmerndeckue NeicTBUS ¢ pallMOHAIBHBIMU YMCIAMHU, COYETAsl YCTHbIE
Y TUCbMEHHbIE TIPUEMBI, BBIIOJIHATH BBIUMCIICHUSI C UPPALMOHAIIHBIMU YHCIAMU.

HaxomuTth 3HaueHusi cTerneHed C LEeIbIMU IOKa3aTeN MU U KOpHEH, BBIYUCIATH
3HAYEHUs YUCIIOBBIX BBIPAKEHUM.

OKpyrasaTh AeWCTBUTENbHBIC YMCIIA, BBIIOJIHATh MPUKUIKY pe3ybTaTa BBIYMCICHUH,
OLIEHKY YHCJIOBBIX BBIPAKEHUH.

YpaBHeHus U HepaBeHCTBA

Pemate nuHelHble M KBaJgpaTHbIC YpaBHEHUs, YpaBHEHUsS, CBOJAALIMECS K HUM,
npocTeime ApoOHO-paLMOHAIbHbBIE YPaBHEHHUS.

Pematb cucteMbl 1ByX JTUHEHHBIX YPAaBHEHHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemate TekcToBble 3aJaud anreOpanvyeckuM CIOCOOOM € IMOMOUIbIO COCTaBJICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPaBHEHUH C IBYMs IEPEMEHHBIMHU.

[IpoBoNTH MpOCTENIINE UCCIIEAOBAHUS YPABHEHUI U CUCTEM YPAaBHEHUH, B TOM YHCIIE
C NMpPUMEHEHHEM TrpapUuecKux MpeICTaBlIeHUHN (yCTaHABIMBATh, UMEET JU YpaBHEHHE WIIU
CUCTEMa YpaBHEHUU pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300paXkaTh peEIICHUE
HEPABEHCTB Ha YHMCJIOBOW MPSIMOM, 3allUCBHIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemarp cucreMbl JHMHEWHBIX HEPaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PeIlIEHNE CUCTEMbl HEPABEHCTB HAa YKCIOBOM MPSIMOH,
3alHCHIBaTh PELICHUE C TIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PELIEHUH Pa3IMYHBIX 3aad.

DOYyHKIUH

PacrioznaBate  (QyHKIMM  U3y4eHHbIX  BUAOB. lloka3piBaTh  cXxemMaTHUYeCKU

PAacIIoNIOKEHHE Ha KOOPAWHATHOM IUIOCKOCTH TpaduKoB GYHKIUH Buma: y = kx, y = kx + b, y
=kix, y =ax2 + bx + ¢, y = x3, y = Vx, y = |x|, B 3aBucumoctu oT 3HaYEHWHII
KO2()PUIIMEHTOB, OMMMCHIBATH CBOMCTBA (hYHKITHM.

Crpouth 1 n300paxarb CXeMaTUYECKH rpa@UKu KBaAPATUUHBIX (YHKIUI, ONHUCHIBATh
CBOWCTBA KBaIPATUYHBIX (DYHKIIMIA 1O UX TpaduKaMm.

PacniosnaBath kBajpaTHuHy0 (yHKIHIO TIO0 (opMmyae, NPUBOIUTH MPUMEPHI
KBaJIpaTUUHBIX (QYHKIUI U3 pealbHON KU3HU, PU3UKU, TEOMETPHUU.

YucsioBbie MOCJIEI0BATEIHLHOCTH U MPOrPeCCHH

Pacnio3naBath apu(METHUYECKYI0 U TCOMETPHUYECKYIO MPOTPECCHU TMPH Pa3HBIX
crocobax 3amaHus.
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BbINOMHATE BBIUKCIICHUS ¢ UCIOJIb30BaHUEM (HOPMYII N-To 4jieHa apuMeTHdecKoi u
reOMETPHUUYECKOI MPOrpeccHii, CyMMbI MEPBHIX N YJICHOB.

N300paxaTh 4iICHBI IOCIEIOBATEIILHOCTH TOYKAMH Ha KOOPIMHATHON TUIOCKOCTH.
Pemate 3amauu, CBA3aHHBIE C YHUCIOBBIMHU IOCJIEIOBATEIBLHOCTSMU, B TOM YHCIIE
3a/la4yM U3 peaNbHOM KU3HHU (C UCIOIb30BAaHUEM KAIBKYIATOPA, HU(PPOBBIX TEXHOIOTHUI).
TEMATHYECKOE INIAHUPOBAHHUE

7 KIIACC
No HaunmenoBanue pas3ienoB u TeM KonnyectBo 9acoB | Dnexrponnsie (udpoBbie)
/1 TPOTrpaMMBbl Beero K/p Il/p 00pa3oBaTenbHbIE PECYPCHI
| Yucna ¥ BeIYKCIIEHUS. PaliioHaabHbIe 25 | bu6nmoreka [IOK
qyucna https://m.edsoo.ru/7f415b690
bubnuorexa [HOK
2 AnreOpandeckue BoIpaKeHUS 27 1 hitps-//m.e dscI)_E).ru 176415690
3 VYpaBHEHUs 1 HEPABEHCTBA 20 1 brbmmorexa LOK
https://m.edsoo.ru/7f415b90
4 Koopaunats! u rpaduku. OyHKimu 24 1 ﬁggi?ﬁ%ﬁiiﬁn £415690
bubnuorexa [HOK
> ToeTopernie it oGodmerie ¢ 1 https://m.edscli).ru/7f415b90
OBHLIEE KOJIMYECTBO YACOB I10 102 5 0
I[TPOI'PAMME
8 KUIIACC
DnekTpoHHbIe (IU(pOBHIE
No HaumenoBanue pa3zienoB u Tem Komectso wacos o6pa3§BaTenLH(:je (Ii))gcprB)I
/0 MpOrpaMMbl
Bcero K/p Il/p
bubmuoteka [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.e dS(])_E).ru 17§41 7af8
) Yucna u BeruncieHus. CTEIeHb ¢ LeIbIM 7 bu6nuoreka [IOK
MoKa3aTeaemM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPaXKEHHUS. 5 | bubmmoreka [JOK
KBanpaTHslii TpéxusieH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BoIpaKEHUS. 15 1 bubnuotexa [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 | bubnmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCcTBa. CUCTEMBI 13 bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 Eggi?;;;jiiiﬁn £417af8
8 Oynkiuu. OCHOBHbBIE TOHITHUS 5 bubnmnoreka [JOK
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https://m.edsoo.ru/7f417af8

bu6nmoreka [IOK
? PynKumn. Hrcnosie yHKiH ? https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
1 IT 2
0 OBTOpCHHE 1 060bmeHHC 6 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10 102 6 0

I[TPOT'PAMME

9 KJIACC

Ne ' HammenoBanue pa3zieiioB U TeM

KomngecTBo yacos

OnexTponHbie (I(POBLIC)

/T TIPOTPaMMBI Beero K/p II/p  00pa3oBaTelbHBIE PECYPCHI
| Yucna u BeruucieHus. JlelicTBUTEIbHBIC 9 bubmuorexa [JOK
qyucna https://m.edsoo.ru/7f419d08
’ YpaBHEHUs U HEPABEHCTBA. Y PaBHEHUS 14 | bubnnoreka [HOK
C OJIHOM TIEpEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 14 | bubnuorexa [HOK
YpaBHEHU https://m.edsoo.ru/7f419d08
4 YpaBHEHHUS U HEPABEHCTBA. 16 | bubnmnoreka [HOK
Hepapencrtpa https://m.edsoo.ru/7f419d08
bubnuorexa [HOK
> Pymewm o) 1 https://m.edsc])lo.ru/7f419d08
bubmuorexa [JOK
6  YwucnoBble mociie10BaTEIbHOCTH 15 1 https://m.e dS(])_f).ru 76419408
7 [ToBTOpenue, 06001IeHNE, 13 | bu6nmoreka [IOK
cucTeMaTu3als 3HaHuH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
I[TPOT'PAMME

ITOYPOYHOE IINIAHUPOBAHUE

7 KUIIACC
Ne Komnnuectso
Jlata
n  Tema ypoka 1acoB DJEeKTpOHHBIE U(PPOBBIE
u3
/ I1 o0pa3oBaTeNbHbIE PECYPChI
Bceero CHUSA
n /p /p
1 IlonsTHE pauMOHAIBHOIO YHUCIA 1
) Apudmernueckre IeHCTBUS C 1
paloHaIbHBIMU YHCIAMHU
3 Apudmerndeckue 1eicTBUS C |
paloHaIbHBIMU YHCIaAMU
4 Apudmerndeckue 1eicTBUS C |
paloHaIbHBIMU YHCIaAMU
5  Apudmerndeckue ISUCTBUS C 1
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pannOHaJIbHBIMHA YU CJIaMU

Apudmerndeckue a1eUCTBUSA C

6 parMoHaIbHBIMHA YU CIIAMHU
7 CpaBHeHue, ynops0uuBaHue
palMOHAIBHBIX YUCEI
g CpaBHeHue, ynopsa04yuBaHue
palMOHAIBHBIX YUCEI
9 CpaBHeHHE, YIOPSIOYMBAHNC
parMOHAIBHBIX YHCEIT
10 Crenensb ¢ HATYpaJIbHBIM bubnmoreka [JOK
IOKa3arejieM https://m.edsoo.ru/7f4211de
1 CreneHsb ¢ HaTypajabHBIM bubnuoreka [JOK
IOKa3arejieM https://m.edsoo.ru/7f421382
12 CreneHsb ¢ HaTypaIbHBIM bubnuoreka [JOK
rokKa3arejieM https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpaJIbHBIM bubnuorexa [HOK
IOKa3aTejieM https://m.edsoo.ru/7f4218be
14 CrermneHb ¢ HATYpaIbHBIM
IOKa3arejieM
s Pemenne ocHOBHBIX 3a/1a4 Ha poOH,
MPOLIEHTHI U3 PealbHOU MPAKTUKU
16 Pemienne ocHOBHBIX 3a/1a4 Ha ApoOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKU
17 Pemenne ocHOBHBIX 3a/1a4 Ha poOH,
MIPOLICHTHI U3 PEATHbHOU MPAKTUKU
13 Pemenne ocHOBHBIX 3a/1a4 Ha poOH,
MPOLIEHTHI U3 PeabHOU MPAKTUKU
19 [Ipu3Haku nenMMoCTH, pa3aoKeHUs
Ha MHO>XHUTEJIM HaTYPAJTbHBIX YHCET
20 [Ipu3Haku nenumMocTu, pa3aoKeHUst
Ha MHO>XHUTEJIM HaTYPATbHBIX YHACET
71 PeanbHbie 3aBucumoctu. Ipsamas u
oOpaTHasi MPOTMOPIHOHATBHOCTH
2 Peanbnpie 3aBucumocti. [Ipsmast u
oOpaTHas MPOTMOPIIMOHATHPHOCTH
73 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIIHOHATBHOCTH
4 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOTMOPIHOHATBHOCTH
25 KouTponbHas paboTa 1o Teme
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"Pamnounanpable yucia'

26 bykBeHHBIC BBIpAXKEHUS bubnmorexa LIOK
https://m.edsoo.ru/7f41feec
27  ®opmyibl
28  Dopmysl
79 [Iepemennsle. JlonycTumble
3HAYEHUS EPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBI:an(I:e)HHfI, paCKp}LIITI/Ie CKOOOK H bubmmorexa LIOK
https://m.edsoo.ru/7f41fafa
MPHUBEICHNE TTOJOOHBIX ClIaracMbIX
[IpeoOpa3zoBanre OYKBEHHBIX
31 BLII)paKIZ:HHﬁ, paCKpZITI/Ie CKOOOK 1 bubmmorexa OK
https://m.edsoo.ru/7f41fd70
MIpUBEJICHUE TTOT00HBIX CIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32  BBIPAKEHHUM, PACKPBITHE CKOOOK U
IpuBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
33  BBIPAKCHHUM, PACKPHITHE CKOOOK U
MpuUBeIeHNE TTOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPATbHBIM bubmuorexa [JOK
MoKazarenem https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYpaJIbHBIM bu6muoreka [JOK
I0Ka3areyemM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENIEHU C HATYPaJIbHBIM bu6nuoreka [JOK
IoKa3areyemM https://m.edsoo.ru/7f4218be
bu6mmoteka [IOK
37 | Meorotnerk: https://m.edsoo.ru/7f42276e
38  MHorouieHsl bubmorexa LIOK
https://m.edsoo.ru/7f422930
39 CroxxeHue, BBIMUTaHNUE, YMHOKEHUE bubnuotexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CroxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
A1 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6nuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CroxxeHue, BBIYUTaHUE, YMHOKEHUE bubnuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopmyJibl COKPAILIEHHOTO bubnuotexa [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44  ®opmynbl COKpaIEHHOIO bubmuoteka [IOK
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YMHOXEHUS https://m.edsoo.ru/7f42464a
45 DopmyJibl COKPAILIEHHOTO bubmuorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424¢c12
46 DopmyJibl COKPAILIEHHOTO bubnmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f424{d2
A7 DopmyJibl COKPAILIEHHOTO bubnmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
43 Pasnoxenre MHOrO4ICHOB Ha bu6nmoreka [IOK
MHOKUTEIIH https://m.edsoo.ru/7f423312
49 Paznoxxenne MHOTOYICHOB Ha bu6nuoreka [IOK
MHOKHUTEJN https://m.edsoo.ru/7f4237fe
50 Paznoxxenne MHOrO4JI€HOB Ha bubmuorexa [JOK
MHOKHUTEIN https://m.edsoo.ru/7f4239de

51

Paznoxxenne MHOTOYJIEHOB Ha
MHOXUTCIHN

52

KonTtponbsHast pabora o Teme
"AnreOpanyeckue BoIpaxeHus"

53

54

55

YpaBHeHue, npaBuiia
npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHMI

JIuneliHOe ypaBHEHHE C OAHOU

IIEPEMEHHOM, PEIICHUE JTMHEUHBIX

ypaBHEHUN

JIuneliHOe ypaBHEHHE C OAHOU

IIEPEMEHHOM, PEIICHUE JTMHEUHBIX

yYpaBHEHUNU

bu6nuoreka [IOK
https://m.edsoo.ru/7f420482

JIuHeitHoe ypaBHEHUE C OJHOU

56 mnepeMeHHOM, pelIeHHe JTUHEHHBIX
YpaBHEHUU
57 Pemenne 3amay ¢ TOMOIIBIO but6mmoreka [IOK
ypaBHEHU https://m.edsoo.ru/7t42064e
53 Pemenune 3amad ¢ moMoIb10 bu6nuoreka [IOK
YPaBHEHHH https://m.edsoo.ru/7f420806
59 Pemenne 3amay ¢ TOMOIIBIO but6mmoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7t4209a0
60 Pemenne 3amay ¢ TOMOIIBIO but6mmoreka [IOK
ypaBHEHUN https://m.edsoo.ru/7t420e6e
61 JIuneliHOe ypaBHEHME C 1BYMs bubmmoreka [JOK
NEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢c32
62 JluHeitHOe ypaBHEHUE C ABYMsI bubnuotexa [JOK
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63

NEPEMEHHBIMH U €T0 Ipaduk

CucreMa IByX JTMHEHUHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH

https://m.edsoo.ru/7f427e8a

bu6nmoreka [IOK
https://m.edsoo.ru/7f42836¢

64

CucremMa ByX JIMHEHHBIX
YpaBHEHHI C IByMsI IEPEMEHHBIMHU

65

Cucrema ByX JIMHEHHBIX
YpaBHEHHIA C IByMsI IEPEMEHHBIMHU

CucreMa IByX JTMHEUHBIX

66
YPaBHEHHUH C JIBYMs IIEPEMEHHBIMHU

buo6 OK

67 Pemenue cucreM ypaBHEHUN nomuotexa Il
https://m.edsoo.ru/7f4284de
bub6 OK

68 Pemienue cucreM ypaBHEHU nomuorexa I
https://m.edsoo.ru/7f42865a
bubmuorexa [JOK

69

Pemenue cuctem ypaBHeHI/Iﬁ

https://m.edsoo.ru/7f4287d6

70 PemieHue cucteM ypaBHEHMM
71  Peuenue cucreM ypaBHEHUN
7 KonTtponbsHast pabora o Teme bubnmnorexka HOK
"Jlunelinbie ypaBHEeHUS" https://m.edsoo.ru/7f421044
73  KoopanHara TOYKU Ha NPSMOiM bubmorexa LIOK
https://m.edsoo.ru/7f41de76
bu6nuoreka [IOK

74

YucnoBble IPOMEKYTKH

https://m.edsoo.ru/7f41dff2

75

76

HucnoBsle MPOMEKYTKH

PaccrosiHre Mex 1y 1ByMs TOYKaMHU
KOOPJMHATHOU IIPSAMOM

Paccrosnue MCKAY ABYMs TOYKaMU

77 . o
KOOpJAMHATHOM NPAMOMN
73 [IpsimoyrosibHas cucremMa KOOpAUHAT bubnmnorexka HOK
Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbpHas cucreMa KOOpAUHAT bubmmoreka [JOK
Ha IJIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bubmmoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
[Tpumeps! rpadukoB, 3a1laHHBIX bu6mmoreka [JOK

81

82

83

bopmynamu

[Ipumeps! rpaduKoB, 3aJaHHBIX
bopmynamu

Urenue rpaduKoB peaqbHbIX
3aBHCUMOCTEN

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41ea24
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84

85

Urenue rpavKkoB peaibHbIX
3aBHCUMOCTEN

[TonsiTue GyHKIIN

bu6nmoreka [IOK
https://m.edsoo.ru/7f41ef06

86 I'padux pyHKIHH
87  CpoiicTBa GpyHKIUI Brbmnorexa LIOK
https://m.edsoo.ru/7f41f078
88  CpoiicTBa QpyHKIUH bubnmorexa LIOK
https://m.edsoo.ru/7f41f1fe
89 | JluneitHas GpyHKUIUSA Brbmnorexa LIOK
https://m.edsoo.ru/7f427282
. bubmuorexa [JOK
20 | Jnnetinaz Qynxuus https://m.edsoo.ru/7f427412
[TocTpoenue rpaduka TuHEHHON bubnmnoreka HOK

91

byHKIIUN

https://m.edsoo.ru/7f426d1le

92

[TocTpoenwne rpaduka TuHEHHON
byHKUIUM

93
94

['paduk pynkuuu y =|x|
I'padux pynkuum y =[x|

95

96

Bcepocculickas npoepodHas
pabora

Bcepoccuiickas npoBepouHas paboTa

bu6mmoteka [IOK
https://m.edsoo.ru/7f41£50a

bu6nuoreka [IOK
https://m.edsoo.ru/7f429c6¢

97

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJIOB Kypca 7 Kiiacca,
0000111eHIEe 3HAHU

98

99

10

10

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJIOB Kypca 7 Kiiacca,
000011IeHrEe 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATHH U
METOJIOB Kypca 7 Kiiacca,
000011IeHrEe 3HAHWI

[ToBTOpEHUE OCHOBHBIX MOHATHIA U
METOJIOB Kypca 7 Kiacca,
0000111eH1e 3HAHMIT

[ToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eH1e 3HAHMIT

bubmmoreka [IOK
https://m.edsoo.ru/7f429£32

bu6nuoreka [IOK
https://m.edsoo.ru/7f42a0e0

bu6nuorexa [IOK
https://m.edsoo.ru/7f42a27a

10

[ToBTOpEHKE OCHOBHBIX MOHATUI U
METOJIOB Kypca 7 Kiiacca,

but6mmoreka [IOK
https://m.edsoo.ru/7f42a900

18


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

000011IeH1Ee 3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O

I[TPOT'PAMME 102 > 0
8 KNIACC
KonnuectBo
o 4acoB flata DnekTpoHHbIe U(POBBIE
n/m Tewa ypora I1 nsye o0pa3oBaTeNbHBIC PECYPCHI
Bcero HHUSA
b Ip
1 KBazgpaTHblil KOpEHb U3 YHUCIIa 1 Bubmorexa HOK
https://m.edsoo.ru/7f42d452
’ [TonsTHe 00 HpparMOHAITBHOM 1 bubnnoreka [JOK
qucie https://m.edsoo.ru/7f42eaaa
3 JlecsiTHuHbIC TPUOTMIKCHUS !
HppalMOHATIbHBIX YUCEN
4 JlecsiTHuHBIC TPUOTMIKCHUS !
HUPPAIMOHATIBHBIX YHCET
5 | JleiicTBUTENIBbHEIC YHCIIA 1
CpaBHeHHE IEWCTBUTEIIBHBIX YHCEI 1
CpaBHeHME ICHUCTBUTEIBHBIX YHUCEIT 1
2 ApudpmeTnueckuil KBaJpaTHbIN |
KOpEHb
9  VYpaBHenue Buaa x> =a 1
10 CoiicTBa apumeTnyecKux 1 bubnunoreka [JOK
KBaJpaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
1 CaoiicTBa apuPpMETHIECKUX | bubnuoteka [JOK
KBa/IpaTHBIX KOpHEHN https://m.edsoo.ru/7f42d862
[TpeoOpazoBaHue YUCITOBBIX
12 BLII)pamI;HI/HTI, cozepKaIIUX 1 bubmorexa HOK
https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[IpeoOpazoBaHUE YUCITOBBIX
13 Blfl)pamzHHﬁ, coAepKaIIMX 1 bubmorexa HOK
https://m.edsoo.ru/7f42ded4
KBaJpaTHbIE KOPHU
[IpeobpazoBaHmre YUCTOBBIX
14 BBII)pa)KI;HHﬁ, coAepKAIIMNX 1 bubmorexa HOK
https://m.edsoo.ru/7f42e0be
KBaJpaTHbIE KOPHU
[IpeobpazoBaHme YUCTOBBIX
15 BBII)pa)KI;HHfI, COJIEpKAIMNX 1 Bubnrorexa LIOK
https://m.edsoo.ru/7f42e262
KBaJpaTHBIC KOPHU
16  CremeHb ¢ 1IETBIM IMOKa3aTEIEM 1 BuGmorexa LIOK

https://m.edsoo.ru/7f4354a4
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CrangapTHas 3aluch YUCIa.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T IEeMEHTapHbBIX YaCTHUIL JI0

bubmuoreka [JOK

17 KOCMHYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD TTPOIIECCOB B
OKPY’KaroIeM MHUpe
18 CBoiicTBa CTENEHH C LIEJIBIM bubnmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHU C LIEIBIM bu6mmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIIEHHU C IIEIBIM bu6mmoreka [JOK
IIOKa3aTelieM https://m.edsoo.ru/7f435648
71 CBoiicTBa CTETICHH C IIEJIBIM bubmmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7f43599a
2 CBOMCTBA CTEIIEHHU C IIETBIM bu6mmoreka [JOK
MoKa3aTeyieM https://m.edsoo.ru/7t435ed6
23 KBagpaTHbIU TpEXUICH
24 KBazpaTHbIi TpEXUJIEH
75 Paznoxenue kBagpaTHOTO bu6mmoreka [JOK
Tpé€XusieHa Ha MHOKUTEIIH https://m.edsoo.ru/7f42fd38
26 Pasnoxenne kBagpaTHOro bubnnorexa [JOK
TpEXUWIEHa HA MHOXHUTEIU https://m.edsoo.ru/7f42fd38
| et e
Kpapatbiit Tpexren” https://m.edsoo.ru/7f42ec80
bu6nmoreka [JOK
28 Aurebpairiecica Apod https://m.edS(I)_E).ru/7f43O382
JonycTuMeble 3Ha4eHUS
29  nepeMEeHHBIX, BXOISAIINX B
anredbpanvecKue BeIpaKeHUs
JonycTuMeble 3HaUeHUS
30 mepeMEeHHBIX, BXOISAIIUX B
anre0panvecKue BEIPAKCHHS
3l OcHOBHOE CBOMCTBO bubnmoreka [JOK
anredpandeckoit 1poou https://m.edsoo.ru/7f4308e6
bu6mmoreka [JOK
32 Coxpamenne apobeii https://m.edS(I)_E).ru/7f430a8a
bu6mmorexa [IOK
33 Copaietie xpodeit https://m.edscL)E).ru/7f43Of44
34  Coxpamenue apobeit BuGmorexa LIOK

https://m.edsoo.ru/7f430f44
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CnoxxeHue, BEIYUTAHUE,

35 HOKEHUE U JIeJICHHUE Bubmorexa HOK
- 8 . hitps://m.edsoo.ru/7f43128¢
anreOpandecKux Apooeit
C
|G e
. 8 . hitps://m.eds00.ru/7f4315¢0
anreOpandecKux Apooeit
- Cno;xeleme,e BBI‘I:T:HI/I:, BuGnorexa LIOK
YMHOIRCIIHE 1 ASICHAE https://m.edsoo.ru/7f4318c2
anredpandecKux apooei
. CnoxxeHue, BEIYUTAHUE, BuGmorexa LOK
HOKEHUE U JIeJICHHE
M 8 . https://m.edsoo.ru/7f431a20
anreOpandecKux apooei
19 | conepuatunn amotpumestas EuGinorexa LIOK
AePRALL P hitps://m.edsoo.ru/7f43259¢
apodu
AEPRALL P hitps://m.edsoo.ru/7f432736
npobu
1| comepmin anredpurseotse Bumorer LLOK
AP P hitps:/m.edsoo.ru/7f432736
npobu
42 KontponsHas pabora o Teme bub6nuorexa [IOK
"AnreOpanueckas 1poos" https://m.edsoo.ru/7f431d36
bu6mmorexa [IOK
43 K
BA/IPATHOE ypaBHerie https://m.edsoo.ru/7f42eela
44  HenosHoe KBaJIpaTHOE YPaBHEHHE Bubmiorexa LIOK
a3 P https://m.edsoo.ru/7f42eela
45  HenonHoe KBaJipaTHOE YpaBHEHHE Bubmiorexa LIOK
a3 P https://m.edsoo.ru/7f42eela
46 dopMyna KOpHEW KBaIpaTHOTO bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42£158
47 ®opMyita KOpHEH KBagPaTHOIO bubmuorexa [IOK
ypaBHEHUS https://m.edsoo.ru/7f42£3f6
43 ®opMyita KOpHEH KBagPaTHOIO bubmuorexa [IOK
ypaBHEHUs https://m.edsoo.ru/7f42f5a4
bu6mmorexa [IOK
4 T B
? eopemMa Beta https://m.edsoo.ru/7f42fef0
bubmuorexa [JOK
T B
50" Teopewa Biiera https://m.eds0o.ru/7f430076
51 Pewrenne ypaBHeHUH, CBOAAIMXCS bubnuorexa [IOK

K KBaJIpaTHbIM

https://m.edsoo.ru/7f43c542
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52

53

54

Pemenue ypaBHeHM, CBOSAIINUXCA
K KBaIpaTHBIM

[Ipocreitmume apobHO-
paloHaIbHbIe ypaBHEHUS
[Ipocreiimme gpoGHO-
paloHaIbHbIe ypaBHEHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f43¢3d0
bu6mmoreka [JOK
https://m.edsoo.ru/7f4328c6
bubmuoreka [JOK
https://m.edsoo.ru/7f432bb6e

55

56

57

Pemienue TEKCTOBBIX 3a/1a4 C
IMOMOIIBIO KBAJPAaTHBIX YPABHEHUI

Pemenne TekCTOBBIX 3aa4 €
MTOMOMUIBIO KBaJIPAaTHBIX YpaBHEHUHN
KonTponbnas pabora no teme
"KBagparusle ypaBHeHUs"

bubmuorexa [JOK
https://m.edsoo.ru/7f42f75¢
bu6mmoreka [JOK
https://m.edsoo.ru/7f42t8f6
bu6mmoreka [IOK
https://m.edsoo.ru/7f4301{2

58

JIuHenHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €T0 rpaduK,
MIPUMEPHI pEIICHUs] YpaBHEHU B
HEJIBIX YHCITaX

59

60

61

62

JIuHeHoe ypaBHEHHE C IByMS
MEPEMEHHBIMH, €T0 rpauK,
MIPUMEPHI pEIICHUs] YpaBHEHU B
LEJIBIX YHCITaX

JInHeliHOe ypaBHEHUE C 1BYMs
MIEPEMEHHBIMHU, €ro rpaduK,
MIpUMEpPHI pEelIeHNs YpaBHEHUH B
LETBIX YUCIIaX

Pemrenne cucreM AByX JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU
Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH C ABYMsl [IEPEMEHHBIMU

63

64

65

Pemenne cucreM nByX JIMHEWHBIX
YPaBHEHUH € JBYMS IEPEMEHHBIMHU

IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C IBYMs
IIEPEMEHHBIMU

IIpuMepsl perieHus cucrteM
HEJIMHEHHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

66

I'padmueckas uHTEpIIpeTaLys
YpPaBHEHUS C IByMsI IEPEMEHHBIMU
U CUCTEM JIMHEHWHBIX YPABHEHHM C
JBYMSI IEPEMEHHBIMU

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

67

['paduaeckas naTEpIIpEeTALIHS

bu6mmoreka [JOK
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YPaBHEHUs C JBYMS IIEPEMEHHBIMU
U CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU

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

Pemenne TekCTOBBIX 3aJa4 C

08 IIOMOLIBIO CUCTEM YPAaBHEHUU
69 Pemennie TeKCTOBBIX 33724 c“
MTOMOIIBIO CUCTEM YPaBHEHUIA
Pemenue TekCTOBBIX 3a/1a4 C
70 IIOMOLIBIO CUCTEM YPAaBHEHUU
71 UYucnoBble HEPABEHCTBA U UX
CBOICTBA
7 I‘II/ICj'IOBLIe HEPaBEHCTBA U UX
CBOICTBa
73  HepaBeHCTBO C OHON NEPEMEHHOM
JIuHeltHbIe HEepaBEHCTBA C OJJHOM bu6mmoreka [JOK
74 .
MIEPEMEHHOMN U UX pelICHUE https://m.edsoo.ru/7{42c692
75 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnmoreka [JOK
MEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f42¢840
JInHeliHbIE HEPABEHCTBA C OTHOM
76 MEPEMEHHOMN U UX PEIICHUE
77 Cuctembl TMHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOM MEPEMEHHON U UX PELIECHUE https://m.edsoo.ru/7f42cb88
g CucreMbl TMHEMHBIX HEPABEHCTB C bubnnorexa [JOK
! OJIHOM MEPEMEHHON U UX PELIEHUE https://m.edsoo.ru/7f42cd2c
Cucrembl TMHEHHBIX HEPABEHCTB C
7 OJIHOM NIEPEMEHHOM U UX PELICHHE
N3o6paxeHune perieHus TMHEHHOTO BuGmorexa LIOK
80 HepaBeH(iTBa 1 H)i cucteM ta https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOI
N3obpakeHue pemeHus THHEHHOTO
81 Hepa]feHCTBa I/IpI/IX CHCTEM Ha Bubmiorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
YHUCJIOBOU MPSAMOI
KonTponbhas pabora no Temam
82  "HepaBenctBa. CucteMsl
ypaBHEeHUI"
bu6mmorexa [IOK
83 Momsrue gyt https://m.edsoo.ru/7f433¢12
24 OO6nacTh onpeneneHus u bubnmoreka [JOK
MHOYKECTBO 3HaUeHUH QyHKIMH https://m.edsoo.ru/7f433d84
85 | CnocoOwl 3aganust GyHKIIHMA
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86 I'padux pyHKIIU
g7 CaoiicTBa GyHKIIUH, UX
oToOpakeHHe Ha rpaduke
28 UreHue u moctpoeHue rpadukoB
byHKIUH
29 [Tpumeps! rpadukoB GyHKINH,
OTPAXKAIOIIUX PEaTbHBIE MPOIIECCHI
o
g | e
PATHYIO HporopH https://m_edsoo.ru/7f434bbe
3aBHCUMOCTH, UX IpauKu
91 T'umepbomna
bubmuoreka [JOK
92 T 0
HHEpDOTA https://m edsoo.ru/7f4343¢2
bubmuoreka [JOK
3 T =x2
93 Tpaduic pyricuti y =x https://m_.edsoo.ru/7f434572
94 |X|'y}FIK:(IH)I:IjeCI)<(0’ey GII)I(G’H}I/IIG i bubmmorexa LIOK
> TPAQIHECIoe b . https://m edsoo.ru/7£434d38
YpaBHCHHI U CHCTEM YpaBHEHHIM
95 Bcepoccuiickas npoBepoyHas bubmmorexa [IOK
paborta https://m.edsoo.ru/7f4371aa
9% Bcepocculickas npoBepoyHas bub6nuoreka [IOK
pabota https://m.edsoo.ru/7t434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
97  MeTonoB KypcoB 7 M 8 KIIaCCOB,
000011eHIEe 3HAHMIA
I
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eH1e 3HAHUHT
n .
gy | B e
OB KYPEOR 7 1 ’ https://m.edsoo.ru/7f437510
000011eHEe 3HAHUHT
H .
CTONOB KYPEOB 7 11 8 [ACCOn, https://m.edsoo.ru/7f4376b4
00001IeHIEe 3HAHMIA
o .
CTONOB Kypeo . ccoB, https://m.edsoo.ru/7f436b88
00001IeHIe 3HAHMIA
o .
OBTOPECHHE OCHOBHBIX MTOHATHH 1 Bu6mmorexa [OK
102  meTomoB KypcoB 7 U 8 KI1accoB,

000011eHHE 3HAHUN

https://m.edsoo.ru/7f437858
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
9 KUIACC

n/n

Tema ypoka

102 6

KonnuectBo
4acoB

Bcero

/p

Jara

u3yd
SHUS

DIeKTPOHHBIE IU(PPOBbIC
o0Opa3oBaTenbHbIEe PECyPCHI

PaunonaneHble uncna,
HWppalUOHAIIbHBIC YMCIIa, KOHEUYHBIE
1 OECKOHEUHBIC ICCATUYHBIC ApoOH

MHOX€eCTBO ﬂeﬁCTBHTeHBHBIX YHCCII,
ﬂeﬁCTBHTCHbHBIe qHucjia KakK
OeCKOHEUHBIE JCCATHYHBIC ,Z[pO6I/I

BzanmHo ogHO3HAYHOE
COOTBETCTBUE MEX1Y MHOKECTBOM
JIEHCTBUTEIIBHBIX YHCEI U
MHO’KECTBOM TOYEK KOOPJMHATHOM
MpSAMOit

CpaBHeHME IEUCTBUTEIBHBIX YHCEIL,
apudmeTnyeckue AelCTBUS C
JIEHCTBUTEIILHLIMHU YMCIIAMHU

[Tpubmmxénnoe 3HaUeHne
BEJINYHNHBI, TOUHOCTH HpI/I6J'II/I)KeHI/I$[

OxpyrieHne uncen

Oxpyrienue uncesn

[Ipukuaka v oLieHKa pe3yJIbTaToOB
BBIYUCIIEHUI

[Ipukuaka v oLieHKa pe3yJIbTaToOB
BBIYHUCIEHUN

10

JInnelinoe ypaBHeHue. Pemenue
YpPaBHEHUM, CBOJSIINXCS K
JINHENHBIM

but6mmorex [IOK
https://m.edsoo.ru/7f43bf66

11

12

13

JInnelinoe ypaBHeHue. Pemenue
YpPaBHEHUM, CBOJSIIMNXCS K
JINHEHBIM

KBagparnoe ypaBuenue. Pemienue
YpaBHEHUH, CBOJALINXCS K
KBaJIpaTHBIM

KBanpaTtHoe ypaBHeHue. Pemienue
YpaBHEHUH, CBOJALLUXCA K

bubmuoreka [JOK
https://m.edsoo.ru/7f43c542

bubmuoreka [JOK
https://m.edsoo.ru/7f43c542
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KBaApaTHbBIM

14 bukBagpaTHbie ypaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
15 bukBangpaTHbie ypaBHEHHUS brbmorexa LOK
https://m.edsoo.ru/7f43¢3d0
IIpumepsl penieHus ypaBHEHUN
16  Tperbeil U UETBEPTOM CTENEHEN
pa3ioKEeHUEM Ha MHOKHUTEIU
[Ipumeps! penieHus: ypaBHEHUI
17 TpeThel U YeTBEPTOU CTENEHEen
pa3oKeHUEM Ha MHOKHUTEIN
13 Pemenue npoOHO-paniMoHaIbHBIX bu6mmoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-paliioHaNbHbBIX bubmmorexa [IOK
ypaBHEHU https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToBbIX 3a1a4
anredpanvyecKuM METOI0M
o1 Pemrenne TekcToBbIX 3a1a4
anredpandeckuM MEeTOA0M
” Pemnrenue TekCTOBBIX 3a7a4
anredpanvyeckuM METOI0M
23 KonTponbHas pabota mo Teme
"YpaBHEHMsI ¢ OHON IIEpeMEHHON"
4 YpaBHEHUE € IBYMS IEPEMEHHBIMU U bubnunoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
)5 YpaBHeHUE ¢ 1BYMsI IEPEMEHHBIMU 1 bubnuotexa [JOK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
Cucrema IByX JIMHEMHBIX
26 yYpaBHEHUH C ABYMsI IEPEMEHHBIMU U
€€ pelieHne
Cucrema IByX JIMHEMHBIX
27 ypaBHEHUH C ABYMsI IEPEMEHHBIMU U
e€ peuieHue
CucreMa IByX JTMHEHHBIX
28 YPaBHEHUH € JBYMS IEPEMEHHBIMHU U
e€ peuieHue
CucreMa IByX JIMHEHHBIX
29 YPaBHEHUH € JBYMS IEPEMEHHBIMHU U
€€ pelieHne
30 Pewrenue cucreM IByX ypaBHEHUH, bubnuorexa [IOK

OJIHO M3 KOTOPBIX JIMHEIHOE, a

https://m.edsoo.ru/7f43d23a
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JIPYroe — BTOPOH CTEIIEHU

Pemenue cucrem AByX ypaBHEHUM,

bu6mmoreka [JOK

31 OO 3 KOTOpEIX MAeiiioe, a https://m edsoo.ru/7f43d55a
Jpyroe — BTOPOU CTENEHH
Pemrenue cucreM nByX ypaBHEHUH,
32 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOU CTEIEHH
Pemrenue cucreM nByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOU CTENIEHU
I'paduueckas mHTEpIIpETAIIS
34 cucTeMbl ypaBHEHHH C ABYMs
MepeMEHHBIMHU
35 Pemennie TeKCTOBBIX 33724
anre0panvecKuM crocooom
36 Pemenue TekcToBBIX 33124
anre0panvecKuM crocooom
37 Kontponbnas paboTa mo teme
"Cucrtembl ypaBHEHUI"
18 UYucnoBbie HEPABEHCTBA U UX
CBOMCTBA
39 UucoBble HEPABEHCTBA U UX bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
Jlunelinbie HEPaBEHCTBA C OJTHOM bubnuotexa [JOK
40 .
MIEPEMEHHON U UX pelIeHHe https://m.edsoo.ru/7f43af08
A1 JInHeliHbIE HEPABEHCTBA C OTHOU bub6nuorexa [IOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
JluneitHble HEpaBEHCTBA C OJTHOM bubnnorexa [JOK
42
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHENHBIX HEPABEHCTB C
OJIHOVM MEPEMEHHON U X PEUICHUE
m Cucrembl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELICHUE
45 CucTeMbl TMHENHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUIECHUE
46 KBagparHble HEpaBEHCTBA U UX bubnnoreka [JOK
pereHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuorexa [IOK
peuieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHbie HEpaBeHCTBA U X bu6mmoreka [JOK
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perieHne

KBaI[paTHLIe HEPABCHCTBA U UX

https://m.edsoo.ru/7f43b5a2

49
pelieHue
50 KBanpaTHbie HEpaBeHCTBA U UX
penieHue
I'paduueckas naTepnperaus
51 ngg;eHCTB U CI/ICTSMF:{CP:BCHCTB c Bubmorexa HOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckas uHTEpIIpETAIIS
52 HEpaBEHCTB M CUCTEM HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonrtponbHas pabora o reme
"HepaBenctna"
54 KBagparuunas ¢pyHkius, e€ rpadux bubmmorexa [IOK
U CBOMCTBa https://m.edsoo.ru/7f4396¢c6
55 KBanpartuunas ¢pynkius, e€ rpaduk bubnnoreka [JOK
U CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pynkus, e€ rpaduk bubnunoreka [JOK
U CBOMCTBa https://m.edsoo.ru/7f4399b4
ITapaboita, KOOpAUHATEI BEPIINHEI
57 na§a60m,1 OCI)I:J);[/IMMeTpI/II/Ip bubmmorexa LIOK
’ https://m.edsoo.ru/7f439eb4
napaboJIbI
[Tapaborna, KOOPAMHATHI BEPIITHHBI
58 na§a60m,1 OCI)IZZI[/IMMGTPI/II/IP bubmmorexa LIOK
’ https://m.edsoo.ru/7f43a03a
napaboJIbI
[Tapaborna, KOOPAMHATHI BEPIITHHBI
59 Ha§a6onbl OCLIZZI[/IMMeTpI/II/Ip bubmorexa HOK
’ https://m.edsoo.ru/7f43alac
napaboIIb
[Tapabona, KOOpAMHATHI BEPIITHHBI
60 na§a6onbl OCLIZIILJMMeTpHHp Bubmorexa HOK
’ https://m.edsoo.ru/7f43a31e
napaboIIbl
ITapaboita, KOOpAUHATEI BEPIINHEI
61 Ha§a60m)1 OCBI:II/IMMeTpI/II/Ip Brbmiorexa LIOK
’ https://m.edsoo.ru/7f43a526
napaboIIbl
[Tapa6oma, KOOpIMHATHI BEPIIUHBI
62  mapaboJbl, OCb CHMMETPHUH
napaboJIbI
63 I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'padpuxu Gynkmmit: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|
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I'paduxu Gynkmmii: y = kx, y =kx +

65
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku dynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
67 I'padukn pynkuumii: y = kx, y = kx +
b, y=k/x, y=x%, y=vX, y=[x|
68 I'padpuxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KontposbHas paboTta mo teme bubmuorexa [JOK
"®yHkuun" https://m.edsoo.ru/7f43ab84
70 [ToHsTHE YKCIOBOM bubmuoreka [JOK
MOCJIENOBATEIHHOCTH https://m.edsoo.ru/7f43e6c6
. 3ananue HOCJIUGI;)OBaTeJIBIjOCTI/I BuGorexa LOK
peKypper HOT QOpMYIION H https://m.edsoo.ru/7f43ebda
¢bopmyIoii n-To YieHa
Apudmernueckas ¥ reoMeTprUIecKas bubnnoreka [JOK
72
IIPOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas ¥ reoMeTprUIecKas bubnunoreka [JOK
MpOrpeccuu https://m.edsoo.ru/7f43f3b4
@opmyJIbl N-TO YIeHa
apu(MeTHUYeCKOl U reOMeTPUUECKON bubnnorexa [JOK
74 .
IIPOrpeccuii, CyMMBI MIEPBBIX N https://m.edsoo.ru/7f43f58a
YJICHOB
@opmyJIbl N-TO YIeHa
apu(pMeTHYeCKOil U reOMeTPUUECKON bubnuorexa [JOK
75 .
MIPOrpeccuii, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2c
YJIEHOB
®opMyIbl N-To 4jeHa
apu(pMeTHYeCcKOil U reOMeTPUUECKON bubnnorexa [JOK
76 .
MIPOrpeccuii, CyMMBI MIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJIEHOB
@opMyIbl N-TO YieHa
apu(MeTHyecKoil U reoMeTpHUUECKOi bubnnorexa [JOK
77 .
MIPOrpeccuii, CyMMBI MIEPBBIX N https://m.edsoo.ru/7f43f72¢
YJIEHOB
@opMyIibl N-TO YieHa
apu(pMeTHYECKON U TeOMETPUIECKOI bubnuorexa [IOK
78 .
MIPOrpeccuii, CyMMBI MEPBBIX N https://m.edsoo.ru/7f43f8a0
YJIEHOB
79 N300pakeHne 4ieHOB

apuMeTHIECKO U TeOMeTPHIECKON
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MPOIrpPECCUi TOUKAMH Ha
KOOPJAMHATHOW INIOCKOCTH

N3o0pakeHune 4eHOB
apru(pMETUIECKON U TEOMETPUICCKOM

80 IIPOrpeCcCuil TOYKaMu Ha
KOOPJAMHATHOW INIOCKOCTH
81 JIMHEeNHEIN U DKCIIOHEHIIMAIbHBIN
poct
bubmuoreka [JOK
82 C210KbIE MPOLICHTS https://m.edsoo.ru/7f43fe0e
83 Cno>xHbI€ TTPOLICHTHI Bubmmorexa LIOK
https://m.edsoo.ru/7f4401a6
84 KoHntposbHas paboTta mo teme bubnunoreka [JOK
"YucIioBbIE TOCIEA0BATEILHOCTH " https://m.edsoo.ru/7f4404{8
[ToBTOpenue, 0000IEHNE 1
CHCTEMAaTH3alKs 3HaHUH. 3aIHCh,
85 CpaBHEHME, ACHUCTBUS C
JeHCTBUTENBHBIMU YUCIIAMH,
YHCIIOBas MpsMas
[ToBTOpenue, 0600IIeHNE 1
86 cucteMaTtu3aius 3HaHui. [IporeHTsI,
OTHOIICHHUS, TPOTIOPIIUU
[ToBTOpenue, 0600IIEHNE U
87 CHCTEMATH3aIMs 3HAHUI.
Oxkpyrienue, mpuobIMKeHne, OIleHKa
[ToBTOpEeHue, 06001IeHNE 1
28 cucreMaTu3anus 3Hannil. Pemenue bu6mmorexa [IOK
TEKCTOBBIX 33J1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443b12
crocooom
[ToBTOpEeHme, 06001IeHNE 1
29 cucTeMaTu3auus 3HaHui. Pemenue bubnmoreka [JOK
TEKCTOBBIX 33]1a4 apU(PMETHUECKUM https://m.edsoo.ru/7f443cd4
crocooom
bubmuorexa [JOK
20 Hrorosas kouTposbHaz pabota https://m.edsoo.ru/7f443fea
[ToBTOpenue, 0600IEeHNE U
01 cucTeMaTu3alis 3HaHuH. but6mmorekxa [IOK
[Ipeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI
9 [ToBTOpeHue, 0600mEeHNE U bu6mmoreka [JOK

cucTeMaTu3allis 3HaHUH.

https://m.edsoo.ru/7f444364
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93

94

95

96

[IpeobpazoBanue anredpandeckux
BBIpa)KCHI/If/'I, A0IMYCTHUMBIC 3HAYCHHA

[ToBTOpEeHME, 0000IIEHNE U
cHUCTEMaTH3aIs 3HAHHUH.
[IpeobpazoBanue anredpanvdecKkux
BBIPQKEHUH, TOMYyCTUMbBIC 3HAUCHHS

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMaTH3aIus 3HAHUM.
[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHSI

[ToBTOpEeHME, 0000IIEHNE U
cucreMaru3anus 3HaHuii. OyHKIn:
MOCTPOSHHE, CBOMCTBA N3YYCHHBIX
byHKIUH

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaru3anus 3HaHuii. OyHKIn:
MOCTPOSHHE, CBOMCTBA N3YUYCHHBIX

byHKIUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f444612

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94

bubmuorexa [JOK
https://m.edsoo.ru/7f444c56

bubmuoreka [JOK
https://m.edsoo.ru/7f444144

97

[ToBTOpenue, 0600IIEHNE 1
cucTeMaru3anus 3HaHuil. OyHKIHH:
MOCTPOEHHE, CBOMCTBA H3Y4YEHHBIX

byHKIUH

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

98

[ToBTOpenue, 0600IIEHNE U
cucremaTtusanus 3Hanni. OyHKuuu:
MIOCTPOEHUE, CBOMCTBA U3YyUYEHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAaHWH.
I'paduueckoe perenue ypaBHEHUH U
WX CHCTEM

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

100

[ToBTOpenme, 0600IIEHNE U
cHCTEeMaTH3aInsI 3HAaHUH.
I'paduueckoe perenue ypaBHEHUH U
WX CHCTEM

101

102

O0001IeHrE ¥ cCUCTEMAaTU3 AU
3HAHUH

O0001IeHYE ¥ cCUCTEMAaTU3 AU
3HAHUH

OBILIEE KOJIMYECTBO YACOB I10
I[MTPOT'PAMME

102
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOHN ITPOI'PAMMBI

7 KJIACC
Kon .
ITpoBepsiemble IPeIMETHBIE PE3YJIbTAaThl OCBOCHUS OCHOBHON
IIPOBEPSAEMOTO .
00pa3oBaTebHONW IPOrpaMMbl OCHOBHOI'O OOIIIEro 00pa3oBaHMs
pesyJbrara
1 Yucina u BBIYUCIICHUS
1 BeinonHATe, coueras yCTHbIE W NMHUCbMEHHbIE NPUEMBI, apudmMeTnueckue
' JEICTBUS C pallMOHAJIbHBIMU YHCIAMHU
HaxonuTh 3HaueHusl YMCIOBBIX BBIPAXKEHUH, MPUMEHATh pa3HOOOpa3HbIe
1.2 CcrocoObl W TPHUEMBI BBIUMCICHUS 3HAYCHHH JAPOOHBIX BBIPAKCHHM,
coJiepKalx OOBIKHOBEHHBIE U JIECATUYHBIC IPOOH
[lepexoauTh OT OAHOM (OPMBI 3aNTUCH YUCEN K APYyror (mpeoOpa3oBhIBaTh
1.3 NECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO JPOOb)
1.4 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA
1.5 OxpyrisTh uncna
BBINONHATP NPUKHUIKY M OLEHKY pE3yJbTaTa BBIUYMCICHUN, OLIEHKY
1.6 3HAQYECHUI YMCIIOBBIX BBIPAKEHUN. BBINOIHATE NEHUCTBUSA CO CTENEHSIMH C
HaTypaJIbHBIMH I10Ka3aTeIsIMU
17 IIpuMeHATh TNpU3HAKM  JEIMMOCTH, PpAa3JIOKEHUE Ha  MHOXKHUTEIN
' HaTypaJIbHbIX YUCEIl
Pemath mpakTHKO-OpUEHTHPOBAHHBIE 33J]aul, CBA3aHHBIE C OTHOLIEHHEM
L8 BEJIMYMH, IPONOPLHOHATILHOCTHIO BEJIMYMH, IIPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3YJbTaThl PEUICHHs 3a/ad ¢ YYETOM OrpaHUYECHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 00BEKTOB
2 AnrebGpanyeckue BbIpaKeHHs
51 Hcnonp3oBath  anreOpanvyeckyr0  TEPMHHOJOTHIO M CHMBOJHKY,
' NPUMEHSATH €€ B IPOLIeCCe OCBOSHHsI yUeOHOT0 MaTepuana
55 Haxoaute 3HaueHus OyKBEHHBIX BBIPQXKEHUN TPU 33JaHHBIX 3HAUEHHSX
' MEePEMEHHBIX
53 BemonHsaTe 1mpeoOpazoBaHus  LEJIOTO  BBIPAKEHUS B MHOTOWIEH

MPUBEICHUEM TI0IOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
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24

2.5

2.6

2.7

BbINOMHATE YMHOKEHME OJIHOYWIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIBI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH
OcCylIeCTBISATh Pa3JIOKEHNE MHOTOUYICHOB Ha MHOXHUTEIU C MOMOUIBIO
BBIHECEHHUS 3a CKOOKH OOIIEro MHOXHTENS, T'PYINIHUPOBKU ClIaraeMbIX,
NpUMEHEHUS (HOPMYIT COKPAIIEHHOTO YMHOKEHUS

[IpumensaTy mpeoOpa3oBaHWsT MHOTOUYICHOB JUIS PEHICHUS Pa3IMYHBIX
3a71a4 U3 MAaTEMATUKHU, CMEKHBIX MIPEIMETOB, U3 PEATbHOM TPAKTUKHU
Hcnosb30BaTh CBOMCTBA CTENEHEW C HATYpajdbHBIMH IOKA3ATEISIMU IS

peoOpa3oBaHus BEIPAKEHUI

YPaBHeHI/IH U HCPAaBCHCTBA

3.1

Pemate nuHeiiHble ypaBHEHUS ¢ OJHOW NEPEMEHHOM, MpUMEHss MpaBuiia
nepexo/ia OT UCXOJHOTO ypaBHEHHUS K paBHOCWIbHOMY eMy. [IpoBepsrs,

SABJIACTCA JIX YUCJIO KOPHEM YPABHCHUA

3.2

33

34

3.5

[TpumeHsTH rpaduuecKkue METOAbI P PELICHUHU JIUHEHHBIX YpaBHEHUH U
UX CUCTEM

[Tonbupars npuMepsl Hap 4Hcesd, SBISIOLIMXCS PELICHUEM JIMHEHHOro
YPaBHEHUS C ABYMS IEPEMEHHBIMU

Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JMHEHHOTO YpaBHEHHS C
JIBYMsl TEPEMEHHBIMU; TOJb3YyACh TIpadUKOM, MPHUBOAUTH MPUMEPHI
peleHus ypaBHEHUs

Pemate cuctemsl 1ByX JMHEHWHBIX YPAaBHEHHU C JBYMS IEPEMEHHBIMU, B

TOM 4Hce rpadpu4ecKu

3.6

CocTaBisaTh H peuiaTtb JIMHEHHOE YpaBHCHHUEC WM CUCTCMY JIMHEWHBIX
ypaBHeHHfI 0 YCJIOBHUIO 3aaa4yu, HHTCPIPETUPOBATHL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOJ'Iy‘lGHHLIﬁ pe3yiabTaTt

Koopaunats! u rpaduku. OyHkmum

4.1

4.2
4.3

4.4

N3o00paxxaTh Ha KOOpAMHATHOM TPSMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHbIM KOOpAMHATaM, JIy4yd, OTpPE3KH, WHTEPBAJbl, 3alUCBIBATH
YHCIIOBBIE TPOMEKYTKH Ha alNredpandeckoM s3bIKe

OtMmeudaTh B KOOPJMHATHOM TIOCKOCTH TOUYKH I10 33/IaHHBIM KOOPJIMHATaM
Ctpourts rpaduku nuHeHbIX QyHKIMA. CTpouTh rpaduk GyHKINHU ¥ = [X|
OnuceiBaTh ¢ NOMOUIIbIO (PYHKUMH M3BECTHBIE 3aBUCHUMOCTH MEXKAY
BEJIMYMHAMU: CKOpPOCTb, BpEMs, pACCTOSHUE, LEHY, KOJHUYECTBO,

CTOMMOCTb, IIPOU3BOIUTEIHLHOCTH, BPEMsI, 00BEM pabOTHI
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4.5 Haxonuth 3Ha4YeHHME PYHKIIUU IO 3HAYCHUIO €€ apryMeHTa
[Tonumats rpaduyeckuii cnoco0 MpeacTaBICHUs U aHAJIM3a HH(OpMalUY,
4.6 U3BJICKaTh W HMHTEPIPETUPOBATh MH(POPMAIMIO U3 TPaQHUKOB peanbHBIX
IIPOLIECCOB U 3aBUCUMOCTEN
8 KVIACC
Kon o
[IpoBepsieMble ITpeIMETHBIE PE3YJIbTAaThl OCBOEHNS OCHOBHOMN
IIPOBEPSAEMOTO -
00pa3oBaTeNbHON IPOTPaMMbl OCHOBHOT'O OOIIEr0 00pa3oBaHMUs
pe3yJibraTta
1 Yucna v BIYUCICHUS
Hcnonp30BaTh HayanbHbIE IPEICTABICHUS O MHOYKECTBE JIEHCTBUTEIIbHBIX
1.1 yucen M CpPaBHEHMs, OKPYIVIEHUS M BBIYUCICHHH, H300paxarb
JICHCTBUTEIIBHBIE YHCIIA TOYKAMU Ha KOOPJAMHATHOMN IPSIMOU
[IpumMeHnsTh MOHATHE APUPMETHIECKOTO KBAJPATHOTO KOPHS, HAXOIHUTH
1o KBaJpaTHblE KOPHM, HCHOJB3yd INpPU HEOOXOAUMOCTH KaJbKYJIATOP,
' BBIIOJHATh IPEOOPa30BaHUs BBIPAKEHUM, COJEpXKAIIMX KBaJpaTHbIE
KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonp3oBath 3anucu OOJIBIINX M MaJIbIX YUCEI C MOMOIIBIO JIECATUYHBIX
' npobeit u cteneneit yucna 10
2 Anrebpanueckue BbIpaXKEHUS
[IpuMeHATh TOHATHE CTENEHM C ILEJIbIM I10Ka3aTeleM, BbIIOJIHATh
2.1 npeoOpa3oBaHMsl  BBIPAKEHHM, COIEpXKAIMX CTEEHH C  LEJIbIM
MIOKa3aTeseM
BhINONHATE TOX/IECTBEHHbIE TPE0OPa30BaHUS PALIMOHAIBHBIX BBIPAXKEHUN
2.2 Ha OCHOBE NIpaBWJ JEHCTBHI HaJl MHOroWjleHaMH M anreOpanyecKuMu
IpoOsIMU
2.3 PackiiagpiBaTh KBaspaTHBIN TPEXUIIEH HA MHOKUTEIH
y [TpumensTh peoOpa30BaHUs BRIPAXKEHUH IS pEIIeHUs pa3InYHbIX 3a1a4
' U3 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKU
3 VYpaBHEHMS U HEPaBEHCTBA
31 Pemats nuHelHbIE, KBaJpaTHbIE YPAaBHEHUS U PallMOHAIBHBIE YPABHEHUS,
' CBOJISIIUECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IByMsI IEpEMEHHBIMU
39 [IpoBonTH pOCTENIINE HCCAEAOBAHUS YPABHEHU U CHCTEM YPaBHEHHI,

B TOM 4HCI€ C NpPUMEHEHHEM TpapHUuecKuX MpeICTaBICHUN
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(ycTaHaBiMBaTh, UMEET JIM YpPAaBHEHHUE WJIM CUCTEMa ypaBHEHUI peleHus,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEE)
[Tepexoauth OT ClIOBECHOU (POPMYITHPOBKH 3a/a4u K €€ anredpandecKkoi

MOACIN C IIOMOIINBIO COCTABJICHUA YpPaBHCHHSA HWJIHM CUCTEMBI ypaBHCHI/If/'I,

33 WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaud MOJYYECHHBIN
pe3ynbTaT
[IpuMeHsTH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIi CPAaBHEHUS, OIEHKH,
34 pemiath JMHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHOW M HUX CHCTEMBI,
' JaBaTh TpaUUECKy0 WIUTFOCTPAIIUI0 MHOXECTBA PEUICHUI HEPaBEHCTBA,
CHUCTEMBI HEPABEHCTB
4 DyHKIUH
[TonnMaTth U UCTIONB30BATh (PYHKIIMOHAIBHBIE TTOHATUS U SI3BIK (TEPMUHBL,
4.1 CUMBOJIMYECKHE OOO3HAUEHHUS), OINPEACNSITh 3HAYCHUE (PYHKIUU TI0
3HAUEHUIO apTyMEHTa, ONPEAEIATh CBOMCTBA (QyHKIUHU 1O € TpaduKy
42 Ctpouts rpaduku 1eMeHTapHbIX GYHKIUN Buga: y=k/x , y =x* y = x>, y
' = |x|, onMChIBaTh CBOMCTBA YHCIOBON (YHKIUH 110 €€ rpaduxy
9 KJIACC
Kon N
[IpoBepsiemble MpeAMETHBIE PE3YyIbTaThl OCBOEHUS OCHOBHOM
MIPOBEPSIEMOTO -
00pa3oBaTeNnbHOI MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus
pe3yiabTaTta
1 Ywciaa ¥ BRIYUCICHUS
1.1 CpaBHHUBATH U yIOPSI0UYNBATH PAIMOHATBHBIE U UPPAIIIOHAIILHBIE YHCIIA
Boimonusate apudmMerndyeckue AEHCTBHS C paAlMOHATBHBIMU YHCIIAMHU,
1.2 coderas YCTHbIE M NHUCHbMEHHBIE TNPUEMBI, BBIMOJHATH BBIUMCIEHUS C
HUPPAMOHATEHBIMU YHCIIAMA
13 Haxoauth 3HaueHus cTeneHel ¢ LeJbIMU TOKa3aTels MU M KOpPHEH,
' BBIYHCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUHN
14 OKpyriarh ACHCTBUTEIbHBIE YHUCIA, BBINOJHATH NPUKUIKY pe3ylbTara
' BBIYHCIICHUM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHUs 1 HEpABEHCTBA
)1 Pemate nuHeliHbIE W KBaJpaTHBIC YPaBHEHHUsI, YPaBHEHUS, CBOJISAIINECS K

HUM, IPOCTEUIINE APOOHO-PAIIMOHANIbHbIE YPaBHEHUS
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2.2

Pemats cucremMsl IByX JMHEHHBIX YPABHEHWMM C IBYMs IIEPEMEHHBIMU U
CUCTEMBI JBYX YpPaBHEHUH, B KOTOPBIX OJHO YpPaBHEHHE HE SBIACTCS

JINHEHHBIM

2.3

24

2.5

PemaTrh TEKCTOBBIE 3amaud anreOpanmyecKuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUS YPAaBHEHUS WM CHUCTEMBl JABYX YPaBHEHUH C JByMs
IIEPEMEHHBIMU

[IpoBoauTH IIpOCTENILINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUH,
B TOM 4YHCJI€ C MPUMEHEHUEM rpaduuecKux NpeiCTaBiIeHUui (Hanpumep,
YCTaHABJIMBAaTh, UMEET JIM YPABHEHHUE WM CUCTEMA YPABHEHMM pEILCHUS,
€CJIM UMEET, TO CKOJIBKO)

Pemate nuHelHble HEepaBEeHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300paxarb

pelieHrue HEpaBEeHCTB Ha YMCIOBOM IIPSAMOM, 3allMCHIBATH pEUICHUE C

IIOMOIIbI0O CHUMBOJIOB

2.6

Pemate cumcTeMBI JIMHEHHBIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKJIIOYAIOMIUMEC KBAaAPATHOC HCPABCHCTBO, 1/1306pa>1<aTI) pPECIICHUC CUCTCMBI
HCPAaBCHCTB Ha YHCIOBOM HpﬂMOfI, 3alMCbIBaTh PCHICHUC C IMOMOLIBIO

CHMBOJIOB

2.7

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a1a4

3.1

DyHKIMHU

Pacno3naBare (yHKIMM M3ydeHHBIX BHUJOB. [loKa3bIBaTh cXxeMaTH4eCKU
pacIoyio’)keHre Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB (yHKUMH BUjA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HA4Y€HUU

K03 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLIUI

3.2

IToka3wsIBaTh CXEMaTHICCKH PaCIIOJIOKCHHUEC HA KOOp}IHHaTHOﬁ IIJIOCKOCTH

rpadukoB QyHKIMH BUIa y = YX, y = [X| ¥ ONMCHIBaTh CBOMCTBA (DYHKIINI

33

34

Crpouth 1 n300pakaTh CXeMaTUu4eckH rpaduku KBaJpaTUUHbIX (QYHKINH,

OIMCHIBAaTh CBOMCTBA KBaAPAaTUUHBIX (QYHKIUH MO UX rpaduxam
Pacno3naBare KBaJpaTH4yHyl0 (QYHKUUIO 1O Qopmylse, MPUBOIUTH
IpUMephl KBAJAPAaTHUUHbIX (QYHKUUMNH M3 peaqbHOM JKU3HU, (U3HKH,

T€OMETPUH

ApudmeTrnueckasi 1 reoOMeTpUYecKas Iporpeccuu

4.1

Pacno3naBare apupMeTHYECKyl0 UM TEOMETPHUYECKYIO IMPOTPECCHU MpU
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pa3HBIX CrIocobax 3aaaHus
BBINONHATE  BBIYMCICHUS C MCIOJIB30BaHHMEM (OPMYyT A-TO  4JIeHa
4.2 apu(METHUECKOW M TEeOMETPUYECKOW MPOrPEcCHil, CyMMbI MHEpPBHIX N

YJICHOB

I/I306pa}KaTb YJIICHBI II0CJICOOBATCIIBHOCTH TOYKaMH Ha KOOpHHHaTHOﬁ

4.3
IJIOCKOCTH
Pemiate 3aaun, cBsA3aHHbIE C YUCIOBBIMU IOCIE0BATEIBHOCTAMHU, B TOM
4.4 qucie 3aJaud M3 PEaJbHOM U3HU (C HCIOJIb30BaHUEM KaJlbKYJsATOpA,
U(PPOBBIX TEXHOJIOTHIN)
IMPOBEPSIEMBIE 3JIEMEHTbBI COAEPKAHUSA
7 KJIACC
Kon IIpoBepsieMBlii 2JIEMEHT COAEpKAHUS
I Ywucna u BbIYUCIEHUS
JlpoOu OOBIKHOBEHHBIC M AECATUYHBIC, IEPEXO0]] OT OJHON (OPMBI 3armucH ApoOeit
1.1 | k gpyroii. IloHsATHE panMOHAIBLHOTO YMCIIA, 3aMCh, CPAaBHEHUE, YIOPSI0UNBAaHUE
palMOHATBHBIX YHCET
- Apudmerndeckne IeHCTBHA C palMOHATBHBIMH 4YHCIaMH. PemieHue 3amad w3
" peanbHOI IPAKTHKH HA YaCTH, Ha APOOH
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeleM: ONpefesieHue, mpeoOpa3oBaHHe
| BBIpa)KEHHIT Ha OCHOBE OMPE/ICICHIS, 3aIiCh OOIBIINX THCEN
4 [IponeHThl, 3amuch MPOIEHTOB B BHJE IpoOHM M IpoOW B BUIE MPOUEHTOB. Tpu
" OCHOBHBIC 331a91 HA TIPOLEHTEI, PELICHHE 3274 U3 PeanbHOI MPAKTHKA
Ls [TlpruMeHeHne TIPU3HAKOB JIEIMMOCTH, Pa3JIOKEHWE HAa MHOXXHUTEIH HATYpabHBIX
" umcen
1.6 = PeanbHble 3aBUCMMOCTH, B TOM YHCIIE TIpSMasi K 0OpaTHas MponopLUUOHATBHOCTH
2 AnreOpanyeckue BbIpaXEHUS
)1 [lepemenHble, 4MCIOBOE 3HAUYEHUE BBIPAXKEHUS C NepeMeHHOoH. JlomycTtumbie
" | 3HAYCHWS MePEMEHHBIX
- [IpencraBieHne 3aBUCUIMOCTH MEX Ty BeJTHUMHAMH B BUe (opMyibl. Beraucienus
" o dopmynam
2.3 | IIpeoOpa3zoBanne OYKBEHHBIX BBIPAKECHHM, TOXKIECTBEHHO PABHBIC BBIPAKCHHS
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2.4 CBOIiCTBa CTENEHU C HATYpaJIbHBIM [TOKA3aTEJIEM

Y OpHouneHbl M MHoOrowieHsl. CteneHb MHorowieHa. CiioKeHHE, BBIYUTAHHE,
" | yMHOXEHHE MHOTOUICHOB

26 @opMynbl COKpAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbl M KBaJpaT Ppa3HOCTH.
' dopmyiia pa3HOCTH KBaJapaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIN

3 VYpaBHeHus

31 VYpaBHeHHe, KOpPEHb YpaBHEHHUS, TpaBWwIa MpeoOpa3oBaHUA YpaBHEHUS,
" PaBHOCHIIBHOCTH ypaBHEHHIA

32 JluneliHoe ypaBHEHHWE C OJHOW MEPEMEHHOW, YHUCIO0 KOpPHEH JIMHEWHOIO
. YpaBHEHUS, PEUICHUE JINHEUHBIX YPaBHECHUI

13 CocraBneHrne ypaBHEHUH IO YCIOBHIO 3aJaud. PelleHne TEKCTOBBIX 3ajlad ¢
" [HOMOIIBIO YpaBHEHUH

3.4 JluneitHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €0 rpaduk

Cucrema J1ByX JIMHEWHBIX ypaBHEHHH ¢ JByMs epeMeHHbIMU. PerieHue cucrem
3.5 ypaBHEHHII crmocoOOM MOACTaHOBKU. [IpuMepbl perieHus TEKCTOBBIX 3aad C
IIOMOILBIO CUCTEM YPAaBHEHUI

4  Koopaunatsl u rpaduxu. OyHKIIUU

4.1 KoopauHara TOUKH Ha IPSIMOI

42 YucnoBsle NPOMEXKYTKH. PaccTossHMe MexJIy IByMsS TOYKaMH KOOPAMHATHOU
' IpsAMOit

43 [TpsmoyronbHas cuctema KoopauHat, ocu Ox u Oy. AOciycca U opArHATa TOYKH
" Ha KOOPJMHATHOM TIOCKOCTH

a4 [Tpumepsl rpadukoB, 3agaHHBIX GopMmynaMu. UYUTeHue rpa@uKoB peaabHBIX
" 3aBHcHMOCTEit

4.5 Tlonsarue ¢pyukuuu. I'padux pynkuuu. ColicTBa GyHKIUI

4.6 Jluneiinas ¢pynkuus, e€ rpaduk. ['padux pynkumn y = [x|

4.7 T'padudeckoe pelieHne TUHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHEHUI

8 KVIACC
Kog ITpoBepsieMBlii 2IEMEHT COJIEp/KaHuUs

1 Yucna v BIYMCIEHUS

. KBanparueiii kopenb u3 uucna. IloHatue 00 HppalMOHANIBHOM YHCIE.
' JecsTruunble MPUOIUKEHNUS UPPALMOHATIBHBIX YHCET
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CpoiicTBa apudMeTHyecKuX KBaJpaTHBIX KOpPHEM W HMX TNpPUMEHEHHE K

1.2 npeoOpa3oBaHUIO YHUCIIOBBIX BBIPAKEHUN M BBIYUCICHUSAM. JleMCTBUTEIbHBIC
yucia
1.3 | CreneHs ¢ nenbIM nokasareneM u €€ coiictBa. CTaHIapTHAs 3alMCh YUCIIa
2 AnrebpanuecKue BHIPAKCHUS
2.1  KsazgpaTHblii TpEéXuiieH, pa3IoKEHUE KBAJPATHOTO TPEXUIEHA HA MHOKUTENIN
2.2 | Anrebpamueckast 1po6s. OCHOBHOE CBOICTBO anredpandeckoit ;poou
2.3 | CnoxxeHue, BbIUNTaHHUE, YMHOXKEHHUE, JICIEHUE alredpandecKkux apooeit
2.4 | PaumonHanbHBIC BRIPAXKECHUS U UX PEOOpa30BaHKE
3 VYpaBHEeHMs U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHue, (opMmyia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema
" Buera
3.2 | Pemenue ypaBHEHUMN, CBOSMIIUXCS K TMHEHHBIM U KBAPATHBIM
3.3 | IIpocteiimme npoOHO-palMOHATLHBIC YPAaBHEHUS
I'padmueckas mHTEpHpeTanns ypaBHEHUH C JBYMs MEPEMEHHBIMU M CUCTEM
3.4 | NMHEWHBIX ypaBHEHUU C JBYMs IepeMeHHbIMH. [IpuMepsl pemeHus cucrem
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU
3.5 | PemieHue TEeKCTOBBIX 3aau aJIreOpanvdeckuM crocooom
3.6 | UucnoBble HEpAaBEHCTBA U UX CBOICTBA
3.7 | HepaBeHCTBO C OQHON NIEPEMEHHOMN
3.8 | PaBHOCWJIBHOCTb HEPaBEHCTB
3.9 | JIuHeliHbIE HEPABEHCTBA C OJHOM IIEPEMEHHOU
3.10 | Cucrempl TMHENHBIX HEPABEHCTB C OJTHOM MEPEMEHHON
4 DOyHKIUH
Al [Tonstue Qynkuuu. OOGnacTh ONpeneNeHus U MHOXECTBO 3Hau€HUM (yHKUUU.
' Crioco0b! 3a1aHus PYHKIIUI
4.2 | I'padux pynkun. YteHne CBOUCTB PyHKIUH 110 €€ Tpaduky
4.3 | Ilpumeps! rpaduKoB QYHKIUI, OTPasKAIOIINX pealbHbIE MPOLIECCHI
a4 OyHKIMY, ONHCHIBAIOIIME MPSAMYIO W OOpaTHYHO  MPONOPIMOHAIbHBIE
' 3aBHCUMOCTH, UX TpapuKu
4.5 | ®yakuuum y =x? y = x’
4.6 @yaxmuny = [x, y = |x|
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‘ 4.7 ‘ ['padpuaeckoe pernieHne ypaBHEHUI M CUCTEM YpaBHCHHIA

9 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS
1 Yucna v BBIYKCICHUS
. ParonaneHble  ymcna, HMppalMOHATBHBIE 4YHCIIA, KOHEYHbIE U OECKOHEUHBIE
' JeCATUYHBIE JPOOU
MHOXeCTBO JeHCTBUTEIBHBIX YHCEN, NECHCTBUTEIBLHBIC YHCIA KaK OECKOHEUHBIE
- JecaTu4Hble ApoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEKIY MHOXKECTBOM
' JEHCTBUTENBHBIX YMCEN U KOOPAUHATHON npsiMoil. CpaBHEHHE NEHCTBUTEIBHBIX
quces
1.3  Apudmernyeckue IeHCTBHS C ISHCTBUTEIbHBIMUA YUCITIAMHU
N3mepenus, npubImKeHus, OUeHKH. Pa3mepsl 0OBEKTOB OKpYXKAroIEro MHpa,
L4 JUIMTEIBHOCTh TPOLIECCOB B OKpyxawomeM wmupe. [IpubmmxéHHoe 3HaueHUE
' BEJIMYMHBI, TOUHOCTh Npubimxenus. Oxpyrienue uucen. [Ipukuaka u oueHka
Pe3yabTaTOB BBIYHACICHUN
2 YpaBHEHHMs U HEPABEHCTBA
2.1  VYpaBHeHus ¢ 0OIHOI epeMEHHON
2.2 JluneitHoe ypaBHeHHE. PenieHne ypaBHeHUM, CBOJALIIMXCS K TMHEHHBIM
2.3  KsanpaTtHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOASIIUXCS K KBaPATHBIM
24 bukBanpatHoe ypaBHeHHE. [IpuMepsl pellieHNs ypaBHEHUN TPETbEU U YETBEPTOU
' CTEMECHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 | Pemenue a1poOHO-paIMOHAIBHBIX YPaBHEHUM
2.6 CucreMbl ypaBHEHHM
2.7  VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMH U €ro rpaduk
2.8  Pemenue cucrem IByX JUHEHHBIX YPABHEHHUN C ABYMs IEPEMEHHBIMU
29 Pemenne cucreM nByX ypaBHEHHM, OJHO W3 KOTOPBIX JIMHEMHOE, a IpPyroe —
' BTOPOU CTEIIEHH
2.10 T'paduueckast HHTEpIpETAIIs CUCTEMbl YPABHEHHH C IBYMs ITE€pEMEHHBIMU
2.11  PemeHue TEKCTOBBIX 3a/1a4 alre0panvdeckuM crocooom
2.12  YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PemeHue TMHENHBIX HEPABEHCTB C OJIHOM IEPEMEHHOU
2.14 Pemenue cucteM JIMHEHHBIX HEPABEHCTB C OJJHOW NTEPEMEHHON
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2.15

KBa,I[paTHBIG HCpaBCHCTBA

['padmyeckass uHTEprpeTanyss HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
[IEPEMEHHBIMU

3 DyHKIUU

31 KBagpatnunas ¢ynkuusa, e€ rpadpuxk u cpoiicrBa. IlapaGoma, KoopauHATHI
' BEPIINHBI TapadoIbl, 0OCh CHMMETPUH TapadoIIbl

3.2 TI'paduxu pynkuuit y=kx, y=kx+b u ux cBoiicTBa

3.3 TI'paduku pynkuuit y=k/x, y = x* 1 ux cBoicTBa

3.4 TI'paduku pyHKIUH , U KX CBOHCTBA

4 Yucnossle IOCIIEI0BATEIBHOCTH

i1 OnpezneneHnve M crnocoObl 3a/laHUsl YHMCIOBBIX IOCIIEAOBaTENbHOCTEH. 3anaHue
' MOCIICI0BATEIBHOCTH PeKYPPEHTHOU (hOopMyIIoi U GopMyIIoi n-To YIeHa

42 Apudmernueckass mnporpeccus. DopMmynbl  n-ro  WieHa apuMETHUECKOU
' IIPOIPECCUH, CYMMBI IIEPBBIX /1 YWICHOB

43 I'eomerpuueckas nporpeccusa. @DopMysbl 7n-ro WieHa TIEOMETPUYECKOHN
' IIPOrPECCUH, CYMMBI [IEPBBIX /1 YIECHOB

44 N306paxkenne uneHoB apuMeTHUYECKOW U TI'eOMETPUUECKOH Iporpeccui
' TOYKaMU Ha KOOPJAMHATHOU IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIMAIbHBIA POCT

4.5 | CroxHbIE IPOLECHTHI

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHHSI OCHOBHOI OBPA3OBATEJIBHOM
MMPOTI'PAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHUSA

Kon

[IpoBepsieMbie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUS

IPOBEPSIEMOT0 = OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO

TpeOoBaHUs oOpa3oBanus Ha ocHoBe PI'OC

YMeHue  onepupoBarbh  IMOHATHUAMM: MHOMKECTBO, IIOJMHOXECTBO,
orepanuy HaJ, MHOXKECTBaMHU; YMEHHE ONEpUpPOBaTh MOHATHIAMH: rpad,
CBSI3HBIN Ipad), 1epeBo, LUK, IPUMEHATh X MPHU PEIICHUH 33/1a4; YMEHHE
UCIIONIb30BaTh IpaduyuecKkoe MPeJCTaBICHUE MHOXKECTB JUIsl ONHUCAaHUS
pEaIbHBIX IIPOLIECCOB U SIBJICHUM, NpPHU pEUIEHMHM 3aJad U3 JApPYrux

y4eOHBIX MPEIMETOB

YMmenune OIICPHUPOBATE TMOHATHAMU: OIPCACICHUEC, aKCHoOoMa, TCopeEMa,

JA0Ka3aTCIbCTBO, YMCHHC pacCrio3HaBaThb HUCTHUHHBIC n JIOXKHBIC
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BBICKA3bIBAHUA, IIPHUBOAWTH IIPUMEPBI W  KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUSA BBICKA3bIBAaHU M

YMeHue onepupoBarh IOHATHUAMM: HATYpPaJIbHOE 4YHUCIO, IIPOCTOE H
COCTaBHOE YMCJIO, IEIMMOCTh HAaTypaabHBIX YUCEI, IPU3HAKU JCIUMOCTH,
1IeJI0€ YHCII0, MOAYJIb YUCIIa, OOBIKHOBEHHAs Jpo0b U JecATUYHAst APOOb,
CTaHJApPTHBIN BUJ YUCIIA, PALIMOHAIBHOE YHCIIO, MPPALMOHAIBHOE YHCIIO,
apu(MeTHYECKUI KBaJpaTHBI KOPEHb, YMEHHE BBINOJHATH JEHCTBUS C
YHCJIAMHU, CPAaBHUBATh U YINOPSAOYUBATh YMCIIA, IPEICTABIATH 4YKCIa HA
KOOPJMHATHOM IIPSMOM, OKPYIVIATh YUCIA; YMEHUE JeNaThb NPUKUIKY U

OLICHKY pe3yJibTaTa BBIYHCIICHUH

YMeHue onepupoBaTh MOHATUSMU: CTENEHb C IIEJIBIM IIOKAa3aTeleM,
apudMeTHUeCKUil KBaJpaTHbIH KOpEHb, MHOIOYJEH, ajredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYpPAIbHOU CTEereHu OoJIbIie
€/IMHULIBI; YMEHHE BBINOJIHATH pacuéTsl 1o (opmyiam, npeodbpa3oBaHus
LENbIX, JPOOHO-PAallMOHATIBHBIX BBIPAXKEHUNW W BBIPAXKEHUH C KOPHSAMH,
pa3I0KEeHUE MHOIOYWIEHAa Ha MHOXKUTEIIH, B TOM YHUCJIE C UCIIOJIB30BAHUEM

dbopMys pa3HOCTH KBaJIpaTOB M KBaJipaTa CyMMbI U Pa3HOCTH

YMeHnue onepupoBaTh MOHSATUSMH: YHCIOBOE PABEHCTBO, YPABHEHHE C
OJHOM MEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM;
YyMEHUE peliaTh JHMHEHHbIE U KBaJApaTHbIE YpPaBHEHWs, JIpPOOHO-
palMOHAIBHBIE YPAaBHEHUS C OJHOM INEPEMEHHOM, CHUCTEMBI JIBYX
JVHEWUHBIX YpPAaBHEHWMW, JIMHEMHBIE HEPABEHCTBA M MX CHUCTEMBI,
KBaJIpaTHbBIE U IPOOHO-paIlOHATIbHBIE HEPABEHCTBA C OJIHOM MepeMEHHOM,
B TOM YMCJIE NP PEUICHUU 33/1a4 U3 JIPYTUX NPEIMETOB U MPAKTUYECKUX
3a71a4; YMEHHUE HMCIIOIb30BaTh KOOPAMHATHYIO NPSAMYI0 U KOOPIMHATHYIO

IJIOCKOCTh /7151 H300pakeHusl pellieHui ypaBHEHU, HEPABEHCTB U CUCTEM

YMenue onepupoBarh NOHATUAMU: (YHKIUS, rpaduk (QyHKUMU, HYIH
(GYHKLINU, TPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pPAcTaHUS,
yObIBaHMS, HAWOOJIbIIEE W HAaWMEHbINEe 3HaYeHUS (QYHKIHH; yYMEHHE
ONEpUpPOBaTh MOHATHAMM: NpsMas MPONOPLUOHAIBHOCT, JIMHEWHAs
byHKIMA, KBaapaTHuHas QyHKUMS, oOpaTHas MPONOPIHOHATBHOCTD,
napabosa, runep0oia; yMeH’e CTpOoUTh rpaduku QyHKIHMHA, HCTIOIb30BATh
rpaduku AJi1 ONpeNeleHHs] CBOWMCTB MPOLIECCOB U 3aBUCUMOCTEH, IS
peleHus 3a7ad U3 JIPYrMX Y4eOHBIX INPEeIMETOB M PpealbHOW JKU3HU;

YMEHHE BbIpaXKaTh GOpMyJIaMu 3aBUCHUMOCTH MEXAY BETMUYNHAMU
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YMmeHune OIIepUPOBAThH HOHATUSAMMU: I10CJIEI0BATENBHOCTb,
apudMeTHIecKasi U reOMeTpUYecKas MPOrpecCHy; yMEHUE HCIIO0Ib30BaTh
CBOMWCTBA MOCJIEOBAaTEIbHOCTEH, (POPMYJIBI CyMMBbI M OOLLIEro 4ieHa Ipu
peLICHUH 3a7a4, B TOM YHUCIIE 3a7ad U3 APYruX y4eOHBIX MPEAMETOB U

peanbHOM KU3HU

VYMeHue pemaTh 3a7jaud pa3HblX THIIOB (B TOM YMCJIE€ Ha IPOLEHTHI, 10U
U 4acTH, JBUKEHHE, padoTy, LIEHYy TOBapOB U CTOMMOCTH IOKYIOK U
yCIIyr, HaJOIH, 33a4d U3 00JacTH YNpPaBICHHs JUYHBIMU U CEMEHHBIMU
¢uHAHCAMM); YMEHUE COCTABIISATh BHIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3a/ayd, HUCCJIEIOBATh IIOJIYyYEHHOE pEILIECHUE U

OLICHUBATh HpaBI[OHOIIO6HOCTI) MMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh NOHATUAMU: Urypa, TOUKa, OTPE3OK, MpsMas, JIy4,
JIOMaHasi, YroJl, MHOIOYTOJIbHMK, TpPEYTrOJIbHUK, DPAaBHOOEAPEHHBIH H
PaBHOCTOPOHHUI  TPEYTOJIbHUKH,  INPSMOYTOJIbHBIA  TPEYrOJbHUK,
MenuaHa, OWCCeKTpUca W BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,
napajiesnorpaMM, — pomM0O,  NPsIMOYTOJbHHUK,  KBajpaT,  Tpameuus;
OKPY’KHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU
durypamu; ymMeHue pemaTth 3agadd, B TOM YHCJIE U3 IOBCEIHEBHOI
JKU3HM, Ha HAXO0XJCHHE TI€OMETPUYECKHX BEIMYMH C IPUMEHEHHEM

U3y4EHHBIX CBOMCTB GUryp 1 pakToB

10

YMeHue onepupoBaTh HOHATHUSIMH: DPAaBEHCTBO (UIyp, PpPaBEHCTBO
TPEYTOJIbBHUKOB; NapaJUIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX, YTOJI
MEXIy TMPSAMBIMU, MEPIEHAMKYIAp, HAKJIOHHAs, NpPOEKIMs, Moaodue
¢uryp, nmogoOHblE TPEYroJIbHUKH, CUMMETPUSI OTHOCUTEIIBHO TOUYKH U
OpsMO; yMEHHE paclo3HaBaTh pPABEHCTBO, CHUMMETPHIO M ToOA00He
¢buryp, napaiaeabHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX B OKPY>KaIOLIEM

MUpE

11

YMeHue onepupoBaTh MOHSATUSMU: JJIWHA, PACCTOSHUE, Yrod (BeTMYHHA
yria, CHHYC M KOCHHYC yIJIa TpEeYyrojbHUKa), IUIOIAb; YyMEHHE
OIICHUBATh pPa3MEpPhl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE;
yMEHUE TPUMEHATH (HOPMYJIIBI IEPUMETPa M TUIOIIA M MHOTOYTOJBHUKOB,
JUIMHBI OKPY)KHOCTM U IUIOIIaAM Kpyra, o0bemMa MpsIMOYTOJBHOTO
napajulesienuiie/a, yMEHHE  NPUMEHSATh  NPHU3HAKK  PABEHCTBA
TPEYTOJbHUKOB, TEOPEMY O CYMME YIJOB TPEYTrOJbHUKA, TEOPEMY

[Tudaropa, TPUrOHOMETPUUECKHE COOTHOIICHUS JUIsl BBIYMCICHUS IUIMH,
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pacCTOAHUH, TJIOIIAACH

12

13

YMeHue wu300pakaTh  MIOCKHME (GUTYpHl W HX  KOMOWHAIWH,
MPOCTPAHCTBEHHbIE (QUTYphl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB W  OJJICKTPOHHBIX CPEICTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OITMCAHUIO

YmMmenue OIICpHUPOBATH MOHATHAMU: IPAMOYI'OJIbHasA CHUCTEMA KOOpJAMWHAT,
KOOpAUHAThlI TOYKH, BEKTOP, CyMMa BCKTOPOB, NPOU3BCACHHUEC BCKTOpPA Ha
YUCIO0, CKAIAPHOC IMPOU3ZBEACHHUE BCKTOPOB, YMCHHEC HCIIOJIb30BaTh
BCKTOPBI U KOOPAWHATBI IJIA MPCACTABJICHUA NAHHLIX U PCHICHUA 3a/ida4d, B

TOM YHUCJIC U3 APYIUX y‘IC6HHX npeaAMETOB U peaHBHOﬁ JKHN3HHU

14

YMeH#He onepupoBaTh MOHSATHSIMHU: CTOJIOUKOBBIC H KPYTOBBIC THArPaMMBI,
TaOnuIBl, cpeaHee apudMeTHdyecKkoe, MeauaHa, HauOoibllee WU
HaMMEHbBIIICEe 3HAYCHHUs, pa3Max YUCIIOBOIO HAOOpa; yMEHHUE H3BJICKATH,
UHTEPIPETHPOBATh U TPe0Opa30BBIBATh WH(OPMAIINIO, TIPEICTABICHHYIO
B Ta0JIMIIaX U HA TMarpaMMax, OTPaKaloI[yI0 CBOMCTBA M XapaKTEPUCTUKU
PCATBbHBIX IIPOLCCCOB U SIBJIGHI/II\/JI; YMCHHEC pacliOo3HaBaTb H3MCHYHMBLIC

BCJIMYMHBI B OKPYXKarOIeM MHUPE

15

YMeHue onepupoBaTh HOHATHAMM: CIydalHBIA ONBIT (CIydaiHbIH
OKCIIEPUMEHT), JJIEMEHTapHOE€ COObITHE  (PJIEMEHTAapHBIM  HCXOJ)
CJIy4aifHOTO OIbITa, Ciy4daiiHOe cOOBITHE, BEPOSATHOCTh COOBITHS; YMEHUE
HaXOJUTh  BEPOSITHOCTHM  CIy4alHbIX  COOBITMM B  ONbITaX C
PABHOBO3MOXHBIMH 3JIEMEHTapHBIMU COOBITUSIMM; YMEHHE PElIaTh 3aa4n
METOZ0M OPraHMW30BaHHOTO Iepedopa M C HCIOJIB30BaHMEM IIpaBHIIA
YMHOXXEHUS; YMEHHE OIICHHBAaTh BEPOSTHOCTH pEAIbHBIX COOBITHUH H
SBJICHUM, TOHUMATh POJIb IPAKTUYECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITHIl B OKpYKAaIOLIEM MHPE U B KU3HM; 3HAKOMCTBO C IMOHATHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJBIIHMX YHCET U €ro

POJIBIO B MAaCCOBBIX SIBJICHUAX

16

YMenue BLI6I/IpaTB HOIIXO,Z[}IH_[I/Iﬁ I/ISYLICHHHﬁ MCTOA AJid pCHICHUS 3a1avH,
MNPUBOJAUTE MPHUMEPBI MATEMATHUYCCKUX SaKOHOMepHOCTeﬁ B Ipupoac u
JKU3HH, pacCllO3HABAThb IIPOSBJICHUC 3aKOHOB MATCMATHKU B HCKYCCTBC,
OMMUCBIBATh OTACJIBHBIC BBIJAIOIIHUECA PE3YJIbTAThI, IMOJTYYCHHBIC B XOI€
Pa3BUTHA MATCMATHKU KaK HAYKU, IPUBOJUTL IIPUMCPBI MATCMATHYCCKUX

OTKPBITUNA U UX aBTOPOB B OT€YECTBEHHOW M BCEMUPHON UCTOPHUH
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IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon [IpoBepsieMblIil AJIEMEHT COJEPHKAHUS

1 Yucna 1 BEIUUCIIEHUSA
1.1 Harypanbhsbie u nienbie uncia. [I[pu3Haku qe1MMOCTH HEJbIX YUCelT

OOBIKHOBEHHBIC W JECSATHYHBIC TPOOH, MPOLEHTHI, OCCKOHEUYHBbIC MEPHOAMYSCKUC
1.2
Ipodu

1.3 PamuonanbHbie yncia. ApupMeTHIeCKre ONepanyy ¢ palioHATbHBIMU YUCIIAMHU

1.4 [euictBuTenbHble ynucia. ApudmeTnyeckue onepanmu ¢ AeMCTBUTEIbHBIMU YHCIAMHU

HpI/I6J'II/I)KéHHBIe BBIYUCJICHUA, ITpABUJIA OKPYIJICHUS, IPUKUIKA U OLICHKA PE3YyJIbTaTa
1.5

BBEIYHCIICHUN

2 | AnreOpamdeckue BhIpaKCHUS

2.1 ByxBeHHBIE BbIpaK€HUS (BBIPAKEHUS C TIEPEMEHHBIMHU)

Crenens ¢ nenslM nokasareneM. CTeneHb ¢ palMOHAILHBIM MOoKa3aTeneM. CBoiicTBa
22

CTEIICHU
2.3  MHOro4wieHbl

2.4 AunreOpanueckas 1po0b

ApudmeTnueckuii KOpeHb HaTypalbHOW creneHu. JlelcTBus ¢ apudMeTndecKuMu
2.5

KOPHSIMH HAaTypaJIbHON CTENIEHU

3 | YpaBHEHMS U HEpaBEHCTBa

3.1 | Llensle u 1poOHO-palioHalbHbIe ypaBHEeHUs. CUCTEMBbI U COBOKYITHOCTH YpaBHEHHI

ensie u apoOHO-panMoHaNbHBIE HepaBeHCTBAa. CHUCTEeMBI U COBOKYITHOCTH
32
HEPaBEHCTB

3.3 | Pemrenne TeKCTOBBIX 3a7a4

4 YucnoBbie IIOCIEA0BATEILHOCTH

4.1 HOCJ’ICI[OB&TCJ'IBHOCTI/I, CIIOCOOBI 3aJIaHUs IMOCIE0BAaTEIbHOCTEHN

4.2  Apudmernyeckas U reomeTpuueckas nporpeccun. @opmysa cIoKHbIX MPOLEHTOB
5 | ®ynkuun

Oynk1us, cnocoOsl 3aganus ¢pyHkuuu. ['paduk GpyHkuuu. O6aacTb onpenesneHus u
5.1
MHOXecTBO 3HaueHuil QpyHkiuu. Hynu ¢ynkuun. [IpomMexyTku 3HAKOIMOCTOSIHCTBA.
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[IpomMexyTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMbl W MHUHHMYMBI (YHKIWH.

Haubounbiee u HanMeHblee 3HaYeHUE (DYHKIIMU Ha TPOMEXKYTKE

6  KoopauHatel Ha IpSIMOM U IJIOCKOCTH

6.1  KoopaunatHas npsimast

6.2 | JlekapTOBBI KOOPAMHATHI HA MJIOCKOCTH

7 | I'eomerpus

7.1 | T'eomerpuyeckue GUTypsl U UX CBOMCTBA

7.2 TpeyroiapHuK

7.3  MHOroyrojipHUKH

7.4  OKpYXHOCTb U KPYT

7.5 VI3mepeHue reoMeTpUYECKUX BEIUYUH

7.6 | BexTophl Ha TIOCKOCTH

8 BGPOHTHOCTB KU CTaTUCTHUKA

8.1 OrmucarenpHas CTaTUCTHUKA

8.2  BeposiTHOCTB

8.3 | KomOunaropuka

8.4  MmuoxecTBa

8.5 | I'padsr

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O

MMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA
Anrebpa, 7 knacc/ MakapsrueB 10.H., Munmiok H.I'., HemikoB K.W. u npyrue; non

penakuueit Tenskosckoro C.A., AkiroHepHoe obmmecTBo «M3natensctBo «IIpocBemienne

Anrebpa, 8 kimacc/ MaxkaperaeB FO.H., Munarok H.I'., HemikoB K.U. u apyrue; moxg
penakiueit TensikoBckoro C.A., AkuronepHoe obmectso «M3narenpctBo «IIpocBemienue»

Anrebpa, 9 kimace/ Maxkaperaes FO.H., Munarok H.I'., Hemkos K.W. u apyrue; mox
penakiueit TensikoBckoro C.A., AkuronepHoe obmectso «M3narenpctBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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