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HOACHUTEJBHASA 3AIIMCKA

Anrebpa sBigeTCs OAHMM M3 OMNOPHBIX KypCOB OCHOBHOTO 0OLIEro oOpa3oBaHMS:
OHa O00€CIEeYMBAECT M3YyYECHHE APYIMX AWCLUMIUIMH, KaK E€CTECTBEHHO-HAy4YHOIO, TaK U
I'YMaHHTAPHOTO LIUKJIOB, €€ OCBOCHHE HEOOXOIMMO JUIsl IPOJOJKEHUs 00pa3oBaHUs U B
MOBCEHEBHON Jku3HHM. Pa3BuTHe y oOyyarommxcs HaydHbIX NPEICTaBICHUNA O
IPOUCXOXKJIECHUU M CYIIHOCTH aireOpanyeckux aOCTpakuMid, cHocode OTpaKeHUs
MaTeMaTUYeCKON HayKOM SIBIEHUMH U TPOLECCOB B MNPUPOJAE M OOIIECTBE, POJH
MaTEMaTHYECKOT0 MOJICIIMPOBAHMUS B HAYYHOM IO3HAHWU M B MPAKTHUKE CIOCOOCTBYET
(GbOpMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHUS, HEOOXOAMMBIX IS
ajlanTaluyd B COBPEMEHHOM Iu(poBoM oobmectBe. M3ydeHue anredOpbl oOecriedmBaeT
pa3BUTHE YyMEHMs HaOIIOAaTh, CpaBHUBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUIEHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
NEUCTBUA U BBIBOABL, (opMynnpoBaTh yTBepxkaeHus. (OcBoeHHe Kypca anreopsl
00€ecreynBaeT pa3BUTUE JIOTUYECKOTO MBIIUIEHUSI OOYYalOIUXCSA: OHU HCIOJb3YIOT
JIENyKTUBHbIE W HWHAYKTUBHBIE pacCyXAeHMs, OO0OlIeHne U KOHKPETH3AlUIo,
abctparupoBaHue U aHanoruto. OOyueHue anredpe NMpeanonaraeT 3HaYUTENbHBIH 00bEM
CaMOCTOSTENIbHON JIEATEIbHOCTH OO0Yy4YarolUXCs, MO3TOMY CaMOCTOSITEIbHOE pEIICHUE
3a/1ay SBJISIETCA peann3auuei AesiTeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykType mporpammbl yueOHOro Kypca «AmnreOpa» uisi OCHOBHOTO OOUIEro
oOpa30BaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEpKAaTeIbHO-METOANYECKUE JIMHUU: «Yucna
U BBIYMCICHUS», «ANreOpanyeckue BBIPAKEHUS», «YPaBHEHHS W HEPaBEHCTBA»,
«Dynkuuny. Kaxnas u3 3THX coiep:KaTeabHO-METOJUYECKUX JMHUN pa3BUBAETCS Ha
MPOTSDKEHUH TPEX JIET M3YYEHHUS Kypca, B3aUMOJEWUCTBYSA C APYTMMH €ro JMHUAMH. B
XO0JIe M3yueHUs y4eOHOro Kypca OOydaroIMMCSA TNPUXOAMUTCA JIOTUYECKU DPACCyXKIaTh,
HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M € 3TUM B mporpammy y4eOHOTO
Kypca «Anre0pa» BKJIIOYEHbI HEKOTOpPbIE OCHOBBI JIOTMKH, IPEICTaBICHHBIE BO BCEX
OCHOBHBIX pa3JieJlax MaTeMaTU4YeCKOro oOpa3oBaHHsS U CIOCOOCTBYIOIIME OBJIAJCHHIO
0Oy4aroIIMMHUCS OCHOB YHHMBEPCAJIIBHOIO MaTeMaTH4ecKoro sizbika. CojepkaTreabHOl U
CTPYKTYpHOM  OCOOEHHOCTBIO  y4eOHOro  Kypca  «Airebpa»  SBISETCS  €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxxanue nuHuM «Yucna W BBIYMCICHUS CIYKUT OCHOBOM Ui JTajdbHEHIIETro
U3Y4YEHUs] MATEMAaTUKH, CIHOCOOCTBYET PpA3BUTHUIO Yy OOYYalOIIUXCA JIOTUYECKOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHS  IOJIb30BAaThCA  QJIFOPUTMAMM, a  TaKKe
NpPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJisi TOBCEIHEBHOM KM3HHU.
Pa3BuTHe NOHATHA O 4YMUCIE HAa YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS CBSI3aHO C
palMoOHaIbHBIMU M HUPPALUOHAIBHBIMU YUCIAMH, (OPMUPOBAHUEM IPEACTABIECHUN O
JNEHUCTBUTEIILHOM 4YMCIIE. 3aBEPLICHUE OCBOCHHS YHMCIOBOM JIMHUM OTHECEHO K CPEIHEMY
o01eMy 00pa30BaHUIO.

ConepxaHue ABYX alreOpanuecKuxX JMHUA — «AnreOpanvecKkue BBIPAXKEHUS» U
«YpaBHEHUSI W HEPAaBEHCTBa» CHOCOOCTBYET (POPMHUPOBAHHIO Yy OOyUYaIOUIUXCS



MaTEeMaTHYECKOro amnmnapara, HEOOXOAUMOTO JJIsl PEIIEHUs 3a7ad MaTeMaTHKH, CMEXKHBIX
NpeIMEeTOB U TNPAKTUKO-OPMEHTHUPOBAHHBIX 3adad. Ha ypoBHe OCHOBHOrO 0OmIETO
oOpa3zoBaHusl Y4eOHBIH MaTepuayl TPYNIUPYETCS BOKPYT pallMOHAIBHBIX BBIPAKEHUU.
AnreOpa JeMOHCTpUPYET 3HAUYEHHE MATEMAaTHKW KakK s3bIKa JJIA TOCTPOCHHUS
MaTEMaTUYECKUX MOJIeNIel, OMMCaHusl MPOLIECCOB U SBJIICHUM peanbHOro Mupa. B 3amaumn
oOyueHusi anredpe BXOIAT TaKKe JaNbHEUIIEe pa3BUTHE aITOPUTMUUYECKOTO MBIIIICHHS,
HEOOXOJUMOT0, B 4YAaCTHOCTH, HJsI OCBOEHHUS Kypca HWH(DOPMATUKH, W OBJAJCHUE
HaBbIKAMM  JICIYKTUBHBIX  paccyxkieHuil. I[IpeoOpa3oBaHue CHUMBOJBHBIX  (opM
CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHUS, CIIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPYECTRBY.

Conepxanne (PyHKIIMOHATBHO-TPA(UUECKOW JIMHWM HAICICHO Ha IMOJIy4YeHUE
oOy4arolmuMuUCsl 3HaHUNH O (QYHKIUSX KaK BaKHEUIIEH MaTeMaTHuecKOW MOJIENH s
ONMMCAHUSI W MCCIENOBAaHUA pPa3HOOOpa3HbIX NPOLECCOB M SBICHUA B NPUPOJIE U
obuiectBe. M3yueHue MmaTepuana CIOCOOCTBYET Pa3BUTHIO Y OOYYarOIIMXCS YMEHHS
WCIIOJIB30BaTh PA3JINYHbIE BBIPAZUTENIBHBIE CPEJCTBA SI3bIKA MAaTEMAaTHKH — CIIOBECHBIE,
CUMBOJIMUECKHUE, rpaduieckue, BHOCUT BKIaJ B (DOPMUpPOBAaHME MPEICTABICHUN O POJIU
MaTE€MAaTHUKHU B Pa3BUTUN UUBUIN3ALMHA U KYJIbTYPHI.

CornacHo yueOHOMy IJIaHy B 7—9 Kjaccax u3ydaercsi y4yeOHbIH Kypc «Anredpay,
KOTOpPBIM BKJIFOYAET CIEAYIOIIHE OCHOBHBIE paslenbl coiepxkaHus: «Uucina u
BBIUUCICHUS», «AJredpanyeckue BBIPAXKEHUA», «YpPaBHEHHS UM  HEPaBEHCTBAY,
«DyHKIIUN.

Ha usydenue yuebHOTrO Kypca «Anredpa» orBogautcs 306 gacos: B 7 kimacce — 102
yaca (3 Jaca B Hefenm0), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kinacce — 102 gaca
(3 yaca B HeZEIIO).



COILEPKXAHUE OBYUYEHUSA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JpoOu 0OBIKHOBEHHBIE U JAECSITUYHBIE, IEPEX0]] OT OAHOM (OPMBI 3arucu Ipodel K
npyroi. IloHATHEe panMOHAIBHOIO YHCIIA, 3allMCh, CPAaBHEHHUE, YIIOPSAOYMBAHUE
paloHaNIbHBIX YHuCeN. ApupMeTHUecKue IeHCTBUS C PalMOHAIBHBIMH YHUCIIAMU.
Pemenue 3a1ay U3 peaibHON MPaKTUKKU HA YaCTH, Ha IPOOH.

CreneHb ¢ HaTypaJIbHBIM IOKA3aTeIEM: ONpeeIeHNe, IpeoOpa3oBaHUE BhIPAKEHUI
Ha OCHOBE ONPEIEJICHHUS, 3alUCh O0IbIINX yncen. [IponeHTsl, 3anuch NPOLIEHTOB B BUE
Apodu U npodu B BUAE NpoUEeHTOB. Tpu OCHOBHBIE 3a/1a4ll HA IPOLEHTHI, PEIICHUE 3a/1a4
U3 pEATBHOU MMPAKTUKH.

[IpruMmeHeHne NPU3HAKOB AEIUMMOCTH, PA3JIOKEHHE HA MHOXKWTENIN HaTypaJbHBIX
quced.

PeanbHble 3aBUCHMOCTH, B TOM YHUCJIE IpsiMasi U 0OpaTHasl IPONOPLUOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHHUS C IepeMeHHOU. JlomycTumeie
3Ha4YeHUsl IepeMeHHbIX. lIpencraBieHue 3aBUCUMOCTHM MEKIYy BEIWMYMHAMH B BUIE
dbopmynbl. Beruucnenuss mo ¢opmynam. I[lpeoOpasoBanue OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO paBHbIE BBIPAXKEHMS, MpaBUiIa MpeoOpa3oBaHUS CyMM U IPOU3BEICHUH,
MpaBujia pacKpbITUsl CKOOOK U MPUBENCHUS MOJOOHBIX CIIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpHounensl W MHoOrowieHsl. CreneHp MHorowieHa. CIlOKE€HUE, BBIUYUTAHUE,
YMHOXXE€HHE MHOroujaeHOB. DopMysbl COKpPAlIEHHOIO YMHOMKEHHUSA: KBAApPaT CyMMBI U
KBagpar pasHoctu. Popmyna pa3HOCTH KBaaparoB. PasnokeHWe MHOIOYIEHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHMs, TpaBwia MpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHenHoOe ypaBHEHUE C OJHOW IEPEMEHHOM, YUCIO0 KOPHEU JIMHEMHOIO YpaBHEHMUS,
pelieHne JIMHENHBIX ypaBHeHn. COoCTaBIeHUE YPABHEHHI IO YCIOBUIO 3a/1a4n. Penienue
TEKCTOBBIX 33/]1a4 C IOMOILbI) YPABHEHHUM.

JIluneliHOe ypaBHEHHE C JABYMs I€peMEHHbIMM U ero rpadpuk. Cucrema ABYX
JUHEHHBIX YPaBHEHHUM C JABYMs MEPEMEHHBIMU. PereHue cucreM ypaBHEHUH COCOOOM
MOACTAaHOBKU. [[puMepsl pelieHns TEKCTOBBIX 3a/1a4 ¢ MOMOLIBIO CUCTEM YPaBHEHHIA.

DyHKUNHA

Koopaunara Touku Ha npsmoi. Yucnossle MpomMexyTKu. Pacctosgaue Mexny aByms
TOYKAMH KOOPAUHATHOMN MPSIMOM.

[IpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. Abcuucca v opuHaTa TOYKU Ha
KOOpAMHATHOM miockocTu. Ilpumepsl rpaduxoB, 3anaHHBIX ¢QopMysnaMu. YteHue



rpadukoB peanbHbIX 3aBucuMmocted. [lonstue Qynkuuu. I'padux Pynkumu. CoiicTBa
¢bynkuuid. Jluneitnas ¢ynknus, e€ rpaduk. 'padux dynkumu y = |X|. ['padudeckoe
pEIIEHNE JTUMHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPAaBHECHUM.

8 KJIACC

Yuciia 1 BbIYMCTICHUS

KBagpatseiii kopeHp u3 uncia. [lonstue 00 uppanmoHanbHOM uucie. JlecsaTuuHbIe
npUOIKEHUsT UPPALMOHANIBHBIX yucen. CBoMCTBa apu(METHIECKUX KBAJPaTHBIX KOPHEH
U UX TPUMEHEHHE K TMPeoOpa30OBaHMUIO YHCIOBBIX BBIPAKEHUN U  BBIYHCICHUSM.
JleNCTBUTENIBLHBIC YHCIIA.

Crenensb ¢ 1enpIM nokaszaTeneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIpasKeHUs

KBagpaTHbIil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

AnreOpandeckas 1poOb. OCHOBHOE CBOWCTBO anreOpamyeckoil apodu. CioxeHwue,
BBIYMTAHUE, YMHOKEHHE, JIEJICHUE allreOpandeckux apooeil. ParmoHanbHble BBIpaKEHUS U
UX MpeoOpa3oBaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHUS M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (Qopmyia KOpPHEH KBaapaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenne ypaBHEHMH, CBOIIIMXCS K JIMHEMHBIM W KBajpaTHbIM. [Ipocrenmue
IpOOHO-pallMOHAIbHBIE YPABHEHMUSI.

I'paduueckass wHTEepnperanus YypaBHEHUW C JBYMs [EPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHUW C ABYMs IEpEMEHHBIMU. [[puMephl peleHnst CUCTEM HEJTMHEUHBIX
YpaBHEHUH C IBYMsI IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckKuM crocoooMm.

HucnoBble HEpPAaBEHCTBA M HX CBOMCTBA. HeEpaBEeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHElHbIE HEpAaBEHCTBA C OJHOW MepeMeHHOW. CucreMbl
JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

OyHKIMNPYHKIMHA

[lonsitue Qynxuuu. OOnacTh OMpeAeNieHUs W MHOMXECTBO 3HAYCHHM (YyHKIIMH.
CniocoObl 3a1anus PyHKIUH.

I'padux pynkmum. Yrenue cBoiictB Ppynkiuu mo e€ rpaduxy. [Ipumepsr rpadukon
GbyHKIU, OTpa)karoUINX peabHbIE MPOLECCHI.

OyHKIMH, OMHMCHIBAIOLINE MPSIMYI0 U OOpaTHYIO MPOMOPLUUOHAIBEHBIE 3aBUCUMOCTH,
nx rpaduki. Oyrkimn y = X2, y = X3, Y = Vx, y=|x|. [paduueckoe pemeHne ypaBHEHUH 1
CHUCTEM YpPaBHEHUN.

9 KIIACC

Yucjaa v BEIYUCJICHUSA
PanmmonanpHbpie uucia, HppalMOHAIbHBIE YHCJIA, KOHEUHbIE M OECKOHEUHBIC
NeCATUYHbIe ApPOOU. MHOXXECTBO JEMCTBUTENBbHBIX YMCEN, JACHCTBUTEIBHBIC UHCAa Kak



OecKOHEUYHbIE JeCATUYHbIE JpoOu. B3auMHO OIHO3HAYHOE COOTBETCTBHE MEXIY
MHOKECTBOM JIEMCTBUTEJIBHBIX YUCET U KOOPANHATHOU IPSMOM.

CpaBHEHME  JEHCTBUTEIBHBIX  YHCEJ, apumernyeckue  JIEHCTBUSA C
JNENCTBUTEILHBIMU YHCIAMHU.

Pa3mepbl 00BEKTOB OKPYXAIOLIETO MUPA, AIUTEIBHOCTh IIPOLIECCOB B OKPYKAIOLIEM
MHpE.

[TpubnnxE€HHOE 3HAYEHUE BEIMYHUHBI, TOYHOCTh NPUOIMKEeHNA. OKpYyTJIEHUE YHCElL.
IIpuknka v OLIEHKA PE3ybTaTOB BBIUNCICHUMN.

YpaBHeHUS U HEPABEHCTBA

JIuneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IUHEUHBIM.

KBagpaTtHoe ypaBHeHue. PemeHune ypaBHEHUM, CBOJAIIMXCA K KBaIpaTHBIM.
bukBaaparHoe ypaBHeHue. Ilpumepsl pemieHUss ypaBHEHMM TpETbEd M YETBEPTOU
CTEIIEHEU Pa3JI0KEHUEM HAa MHOXKUTEIIU.

Pemenune npoOGHO-pallMOHaNbHBIX  ypaBHEHMH. PemieHue TEKCTOBBIX — 3aday
anreOpanyecKuM METOJIOM.

VYpaBHeHuUE ¢ 1ByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem AByX JMHEHHBIX
YPAaBHEHMU C IBYMs IIEPEMEHHBIMU. PellleHre CUCTEM ABYX YPaBHEHUM, OHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpod creneHu. ['paduyeckas HHTEpHpeTaluss CUCTEMBI
YPAaBHEHUM C IBYyMs IIEPEMEHHBIMHU.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandyecKuM Croco0oMm.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEMHBIX HEPABEHCTB C OJHOM IEpEMEHHOU. Pemenne cucremM JIMHENHBIX
HEpPaBEHCTB C OJHOM miepemeHHoW. KBaaparHele HepaBeHCTBa. ['paduueckas
MHTEPIIPETALs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IEPEMEHHBIMM.

OyHKIUNDYyHKIUN

KBanpatuunas yskius, e€ rpaduk u cpoiictBa. [lapabosa, koopaArMHATHI BEPIIUHbI
napaboJIbl, 0Ch CHMMETPHUH MapaOOIIBI.

Ipaduxn Gyrkmumit: Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| , u ux
CBONCTBA.

Yucnosele nmociie10BaTeIbHOCTH UM CI0BbIE NMOCAEA0BATEIBHOCTH M IIPOrPecCHHU

[loHdATHE  YMCITOBOM  MOCIJIEOOBATENIBHOCTH.  3aJaHUE  IOCJIEI0BATEIBHOCTH
peKyppeHTHOH dhopmynoi u Gpopmymoil N-ro uieHa.

Apudmernueckass u reomerpuyeckas mnporpeccur. Dopmynbl N-ro  wieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N3o00pakeHne 4eHOB apru(PpMETHIECKON U TEOMETPUIECKON MPOTPeccrii TOYKaMu Ha
KOOPJIMHATHOM TNIOCKOCTU. JINHEMHBIN U SKCIIOHEHUIUAIBHBIN poCT. CIOMXKHBIE POIIEHTHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS MPOTpaMMbl y4eOHOro Kypca «AmreOpa»
XapaKTepU3yrOTCA:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpPECa K IPOIUIOMY M HACTOSIIEMY POCCHMCKOM MAaTEMaTHKH,
LHEHHOCTHBIM OTHOLIEHHWEM K JOCTHKEHHUSIM POCCHMCKHX MaTEMAaTUKOB U POCCHUUCKOMN
MaTeMaTU4YECKOM WIIKOJbI, K HMCIOJIb30BAHUIO ATUX JOCTHKEHHU B JAPYrMX HayKax H
MPUKIAAHBIX cdepax;

2) rpamIaHCKoOe ¥ IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO O0SI3aHHOCTEN IpakJJaHWHA M pealMn3alliy €ro Ipas,
IPEJICTaBICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3IMUYHBIX CTPYKTYP,
ABJICHUHM, TMpOLENYp TpakJaHCKOro oOmecTBa (HampuMep, BBIOOPHI, ONPOCHI),
TOTOBHOCTBIO K OOCYXKIEHUIO STUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKH, OCO3HAaHMEM BAXKHOCTH MOPAJIBbHO-ITUYECKUX
IIPUHLINIOB B JEATEIBHOCTHA YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAaHOBKOI Ha aKTUBHOE y4acTHE B PEUICHUM MPAKTUYECKUX 3a4a9 MaTeMATHYECKON
HaIPaBJIECHHOCTH, OCO3HAHUEM BKHOCTU MAaTEMAaTUYECKOr0 00pa30BaHMs Ha MPOTHKEHUN
BCEM IJKM3HM JJIA YCHEITHOM MNpodecCHUOHANBHOM JIEATETbHOCTH M  Pa3BUTHUEM
HEOOXOJUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U IOCTPOCHHEM WHAMBHUYaTIbHOM
TPaeKTOPUM OOpa30BaHMS M JKU3HEHHBIX IUTAHOB C Y4YETOM JIMYHBIX HHTEPECOB U
OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCHPUATHIO MaTEMAaTUYECKHUX
OOBEKTOB, 3ajay, pEIIeHUH, PpacCyXIACHUH, YMEHHIO BHUJETh MAaTeMaTUYECKHUE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpHUEHTAlMEN B JAEATEIbHOCTA HA COBPEMEHHYIO CUCTEMY HAYUYHBIX NPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOIBI U OOLIECTBA, TOHUMAHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl YeIOBEUECKOU JEeSTeIbHOCTH, ITAloB €€ pa3BUTHUS U
3HQUUMOCTH JUISl Pa3BUTHSL LMBWIM3ALMHM, OBJIQJCHUEM S3BIKOM MATE€MaTUKU U
MaTeMaTUYECKON KyJIbTYpPOU KaK CPEACTBOM MO3HAHMS MHUPA, OBJIAJEHUEM ITPOCTENITUMU
HaBBIKAMU HCCIIEIOBATENIbCKOM AEATEIbHOCTH;

6) d¢usuyeckoe BocnuTaHue, GopMHpPOBaHMEe KYJIBTYPHI 3A0POBbS H
3MOLMOHAIBHOIO 0J1ArONOJY YU :

TOTOBHOCTBIO NPHUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 3J0pPOBbBS,
BEJIEHUsI 370pOBOT0 00pas3a KU3HMU (370pOBOE MUTaHUE, COAJTAHCUPOBAHHBIA PEKUM



3aHATUN U OTAbIXA, peryisipHas ¢uznyeckass akTUBHOCTH), C(OOPMHUPOBAHHOCTHIO HaBBIKA
pediekcun, Mpu3HaHUEM CBOETO MpaBa Ha OIMKOKY M TAaKOTo e MpaBa APYroro 4ejaoBeKa;

7) 3K0J10rH4YeCKoe BOCIIUTAHUE:

OpHEHTAlMEll Ha NPUMEHEHHE MAaTEMAaTUYECKUX 3HAHWUW Ui pELICHUs 3a1ad B
00JIaCTH COXPAHHOCTH OKpYKaroUled cpelbl, TUIAHUPOBAHUS IMOCTYNKOB W OIEHKU HX
BO3MO>KHBIX TOCJIEICTBUH ISl OKPYKAIOIIEH Cpe/ibl, 0CO3HAHUEM TII00aTbHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOJIEM U MTyTEN UX PELICHHUS;

8) ajanTanus kK M3MEHSIIOIUMCS YCJIOBUSIM COLUAIBHOM M PUPOIHOM Cpebl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIILICHUIO YPOBHSA
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAaKTHYECKYI0 IEeATEIbHOCTb, B TOM YHUCJIE YMEHHUE
YUHUTBCS Y JAPYTHUX JIIOJEH, IpHOOpETaTh B COBMECTHOM NEATEIBHOCTA HOBBIE 3HAHMS,
HAaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOAMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4YHcIE (POPMYIHPOBATH
UJeH, TOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SBJICHUSX, B TOM UHCJIE PaHEE€ HEU3BECTHBIX,
0CO3HaBaTh AEQUUUTHI COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEW, IJIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYAallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYaLMIO KaK BbI30B, TPEOYIOINNA KOHTPMEDP, KOPPEKTHUPOBATh IPUHUMAEMbIE PEILIECHUS U
aecTBus, GOpMyIHpOBaTh U OLICHUBATh PUCKU U MOCIENCTBUSA, GOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble Jornyeckue 1efcTBUA:

e BBIABIKAITH M XapakTEpU30BaTh CYIIECTBEHHBIC IIPU3HAKA MATEMaTUYECKUX
OOBEKTOB, TMOHSATHH, OTHOIICHUH MEXIy MOHATHAMH, (HOPMYIHPOBAThH
onpeaeeHus MOHITHI, YCTaHABIUBATh CYILIECTBEHHBIN MPU3HAK KJacCU(UKAIUH,
OCHOBaHMS J1s1 0000IIEHNS U CPAaBHEHM S, KPUTEPUHU MTPOBOJIMMOIO aHAJIN3a;

e BOCIIPUHUMATD, dbopMynupoBaTh u npeoOpazoBbIBAThH CYXKIEHUS:
YTBEPAUTENbHBIE U OTPULIATENbHbIE, €IUHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIE,

e BBIBJIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IIPOTUBOPEUYUS B
(dakTax, JAaHHBIX, HAOMIOACHUSX W YTBEPKICHHUAX, MpeasiaraTh KPUTEPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

e JI€NIaThb BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTUBHBIX W
MHIYKTUBHBIX YMO3aKJIIOUEHU!, YMO3AKJIFOUEHUH 110 aHAJIOTHH;

e paszlbupaTh [OKa3aTelbCTBA MATEMAaTUYECKUX YTBEPXKACHUM (MpsMble U OT
IPOTUBHOIO), TMPOBOJUTH  CAMOCTOSITEILHO  HECIOXHBIE  JI0Ka3aTEIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BbICTpAHUBaTh apryMEHTAILMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,



BbIOMpaTh croco0 pemieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbHIOUpaTh Haulonee MOAXOMSAMUNA C Y4ETOM CaMOCTOSTEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBarebLCKHe 1eCTBUSA.

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKANA HMHCTPYMEHT TIO3HAHUSA,
GopMynupoBaTh  BOMPOCH,  (PHUKCUPYIOUIME  MPOTUBOpEUYHE,  MpodieMy,
CaMOCTOSITEIIFHO YCTaHABIMBATh MCKOMOE W JaHHOE, ()OPMHPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UITNIO, MHCHHUE;

NPOBOJAUTH MO  CAaMOCTOSATEIBHO  COCTABJICEHHOMY  IUTAHY  HECIIOXKHBIH
AKCIIEPUMEHT, HEOONbIIOE WCCIEAOBAHUE II0 YCTAaHOBIICHUIO OCOOEHHOCTEH
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOM;
CaMOCTOSITeNIbHO (OpMYJIUPOBaTh OOOOIIEHUSI W BBIBOJALI IO pe3yJibTaTam
NpOBENEHHOTO  HAOJIOJCHHS, WCCIEJOBAaHUS, OLEHUBATh JIOCTOBEPHOCTDH
MOJYYECHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOllecca, a TaKKe BBIJIBUTATh
MPE/IIOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nnpopmanueii:

BBISIBIISIT ~ HEJOCTATOYHOCTh W U30BITOYHOCTH  MH(POpPMAIMM, JaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BEIOWpATh,  aHAIM3WPOBAaTh, CHCTEMATH3UPOBATh W  WHTEPIPETUPOBATH
UH(OPMAITHIO PAa3TUIHBIX BUIOB M (JOPM MIPEICTABIICHHUS,

BbIOMpATh (opMy MpeACTaBiICHUS WH(DOpPMAIMU U WILIIOCTPUPOBATH pPEIIaeMbIe
3a/lauyu CXeMaMHu, uarpaMmmMamMu, HHOU rpaukoi U MX KOMOWHAIIUSIMU,
OIICHWBATh HAAEKHOCTh MH(POPMAITUU TT0 KPUTEPHSIM, TPEII0KEHHBIM yUUTEIEM
WM COPMYITHPOBAHHBIM CAaMOCTOSATEIHHO.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

BOCIPUHUMATh U (POPMYIHpPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSIMU U
HeIsIMH  OOIIEHMs, SICHO, TOYHO, TPAaMOTHO BBbIpaXaThb CBOIO TOYKY 3PEHHS B
YCTHBIX M MHUCbMEHHBIX TEKCTaxX, aBaTh MOSICHEHHUS MO XOAY PEIICHUS 3a/ayH,
KOMMEHTHUPOBATh MOJyUYEHHbIN pe3yJIbTaT;

B XoJle OOCYXIEHHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOMl TeMBbl,
npo0OsieMbl, pelraeMoN 3ajJaud, BbBICKA3bIBaTh HJAEH, HAICJIEHHbIE Ha IOHCK
pEelIeHHs, COMOCTABIIATh CBOM CYXIEHHUS C CYKICHUSMH JAPYTHX YYaCTHUKOB
auanora, oOHapy»uBaTh pa3jiuyve U CXOJICTBO MO3ULMN, B KOPPEKTHOU (opme
(bopMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YNbTAThl PEIIECHUS 3aJadyM, HKCIIEPUMEHTA, HCCIEIOBaHUS,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHHS C Y4€TOM 3ajad
IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

NOHMMaTh W HCIIOJIb30BAaTh MPEUMYLIECTBA KOMAaHJHOW M WHAMBUAYAJIbHOU
paboThI U PEIICHNU YUYEOHBIX MaTEMaTUUECKUX 3aj1ay;



NPUHUMATH II€JIb COBMECTHON JEATENbHOCTH, IUIAHUPOBATh OPTaHHU3AIHIO
COBMECTHOH pabOThl, paclpenensTh BUAbI pabOT, TOTOBapHUBATHCS, OOCYKIATh
IPOIECC U Pe3ybTaT padoThl, 00001IaTh MHEHHSI HECKOIBKUX JIFOICH;
y4acTBOBaTh B TPYNMHOBBIX ¢dopmax paboThl (0OCyxkneHus, oOMEH MHEHHSIMHU,
MO3TOBbIE IITYPMBl M JpYyTWe), BBHIMOJIHATH CBOIO YacTh pabOTBl U
KOOPJIMHHUPOBATh CBOM JEHCTBUS C JAPYTUMHU YIE€HAMH KOMAHJbI, OIECHUBATh
KauecTBO CBOETO BKJIa/a B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKAaMHU B3aUMOJCHCTBHSI.

PeryisiTuBHbIE YHMBepPCcaJbHbIE YueOHbIe JelCTBUSA
Camoopranusanus:

CaMOCTOSATENIbHO COCTABJIATH IUIaH, AITOPUTM PELIEHUs 3aAaud (WU €ro 4acTh),
BBIOMPATh CIOCOO pEHIeHUs C YYETOM HMMEIOIIMXCS PECypCcoOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTUPOBaTh M KOPPEKTUPOBATH BAPUAHTHI PELICHUN C
y4€TOM HOBOM HH(pOpMaLUH.

CﬂMOKOHTpOHL, AMOIUOHAJIbHBIN UHTENJIEKT:

BIIQJIETh CMOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca M pe3ynbrara
pelIeHus: MaTeMaTUYeCKOM 3a/1auu;

NPEeNBUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH MpPHU PELICHUU 3a/layH,
BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJEHHBIX OIMMUOOK, BEISBJICHHBIX TPYIHOCTEH;

OIICHWBATh COOTBETCTBHE pE3yJbTaTa JACATEIBHOCTH TIOCTABJICHHOW TIIENH U
YCIIOBUSM, OOBSCHATH IPUYUHBI JOCTUXKEHUS UM HEAOCTIKEHHUS 11e7T1, HAaXOIUTh
OIUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATBI

K koHy o0yueHus B 7 kjacce oOy4arOMIMIICS MOMYYUT CIAEAYIOIIME MPEAMETHbBIC
pE3yNbTaThI:

Yucia v BIYUCICHUSA

BoinonHsATe, coueTasi yCTHbIE U MMCbMEHHbIE TPUEMBI, apuMeTryecKkue IeHCTBUS ©
palMOHAIbHBIMUA YUCIIAMH.

Haxonuth 3HaueHus1 YUCIOBBIX BBIPAXKEHUH, IPUMEHATH pa3HOOOpPa3HbIE CIIOCOOBI U
MpUEMBI BBIUMCIIECHUS! 3HAYEHUN JIPOOHBIX BBIPAXKEHUMU, COAEpKAIIMX OOBIKHOBEHHBIE U

JECATUIHBIC POOH.
[lepexoaute OT omHON GOpMBI 3amUCH 4YHCENl K JApyrod (mpeoOpa3oBhIBAThH
JNECATUYHYIO IpOoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B

OCCKOHEUHYIO JIECSITUIHYIO JPOOB).
CpaBHHBATh U YIIOPSIIOYMBATH PAIMOHAIBHBIC YHCIIA.

OKpyTasTh yucna.



BpIMONMHATE NPUKUAKY M OLEHKY pPE3yjibTaTa BBIYMCICHUM, OLIEHKY 3HAYCHHUU
YUCJIOBBIX BBIP@KECHUW. DBBINONHATH HOEUCTBHS CO CTENEHSAMH C HaTypaJbHBIMHU
MOKa3aTEISIMH.

[IprMeHATh NPU3HAKH IETMMOCTH, PA3JIOKEHNE HA MHOKHUTEIN HATYPAJIbHbBIX YHCEIL.

Pemats npakTUKO-OpUEHTUPOBAHHBIE 33J]a4H, CBSI3aHHBIE C OTHOILLICHHEM BEJIUYMH,
IIPONIOPLMOHAIBHOCTBIO BEJIUYUH, POLEHTAMH, HHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS
3a/1a4 ¢ Y4ETOM OIrPAaHUYEHUI, CBSI3aHHBIX CO CBOMCTBAMHU pacCMaTpHUBAEMBIX OOBEKTOB.

AJuireOpandecKue BbIPaKeHUSA

Hcnonb3oBarh aireOpanyeckyro TEPMUHOJIOTUIO U CHUMBOJIMKY, MPUMEHSTh €€ B
IIPOLIECCE OCBOEHUS yUeOHOr0 MaTepHala.

Haxonuth 3HaueHWsT OYKBEHHBIX BBIPQXEHUN TpH  33JaHHBIX 3HAYECHHSX
IIEPEMEHHBIX.

BoinonHATe npeoOpa3oBaHMsl LENOr0 BBIPAKEHUS B MHOTOYIEH MPHUBEICHUEM
MOJIOOHBIX CIAaraéMbIX, paCKphITHEM CKOOOK.

BpINONMHATE YMHOKEHHE OJHOWIEHA HA MHOTOYIEH M MHOTOYJICHA HA MHOTOYIIEH,
MPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXUTEIH C IIOMOUIbIO BBIHECEHUS
3a CKOOKHM OOIIEr0 MHOMUTENs, TPYIIUPOBKH CJIaraéMblX, MPUMEHEHUS (OopMyI
COKpAILEHHOI'0 YMHOKEHHS.

[IpumeHnsaTs npeoOpa3oBaHMsT MHOTOWJIECHOB JUIsl PEUIEHUS pPa3M4HbIX 3a1ady W3
MaTEeMaTUKH, CMEXKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

HUcnonb30BaTh CBOWCTBA CTENEHEWM C HATypajJbHBIMU  [OKA3aTEISIMUA  JUIS
peoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHENHBIE ypaBHEHUs C OJTHOW MEPEMEHHOM, IPUMEHSS MpaBUja Iepexoa
OT UCXOJTHOT'O YPAaBHEHUS K PAaBHOCWIBHOMY eMy. IIpoBepsTh, ABIsSETCA JIM YUCIIO KOPHEM
YPaBHEHUS.

[Ipumensaty rpaduueckue METOABl TPU PEIICHUH JIHUHEHHBIX YpaBHEHUH M UX
CUCTEM.

[TopOupaTh mpuMepbl Hap YUCEN, ABISIONIMXCS PEHICHUEM JIMHEMHOrO YpaBHEHUS C
IBYMs IIEPEMEHHBIMU.

CrpouTh B KOOpPAMHATHON IUIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh IpaUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPABHEHHUS.

Pemrars cucTeMbl IByX JIMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaguyecku.

CocTaBisATh M pelaTh JUHEMHOE YPaBHEHUE WM CUCTEMY JIMHEMHBIX YPABHEHUH I10
YCJIOBHIO 3a/1a4M, HUHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4X IOJYYEHHBIN
pe3yJbTar.

DyHKUNHA



N300pakaTh Ha KOOPAWHATHOW TPSIMOW TOUYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HMHTEPBAIbI, 3alUCHIBATh YKCIIOBBIE IPOMEKYTKM Ha
anreOpandeckoMm si3bIKe.

OTMeuatrs B KOOPJIMHATHOM IJIOCKOCTH TOYKH IO 3aIaHHBIM KOOPJMHATAM, CTPOUTH
rpaduku muHeHbIX GyHKUMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO (YHKIMI U3BECTHBIE 3aBUCHMOCTH MEXKIY BEIUYMHAMH:
CKOpPOCTb, BpEMS, PACCTOSHHE, LI€HA, KOJIMYECTBO, CTOMMOCTB, IPOU3BOAUTEIBHOCTD,
BpeMsl, 00BEM pabOTHI.

Haxonuthb 3HaueHne PyHKIIMU N0 3HAUCHUIO €€ apryMeHTa.

[lonnmarpy rpaduueckuid cmocod® MpeACTaBICHUS W aHanu3a uHpopmammu,
U3BJIEKATh M HMHTEPIPETUPOBATh HMHQPOPMAIMIO U3 TpadUKOB peajbHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

K koniy oOyuenus B 8 kjacce oOydaromuiics MOIYYUT CIEIYIOIIME MPEIMETHBIC
pEe3yJbTaThI:

Yuciia v BBIYMCICHUSA

Hcnonp30BaTh Ha4YAJIBHBIE MPEICTABICHUS O MHOYKECTBE JEUCTBUTEIBHBIX YHCEIN
JUIsl CPaBHEHHUS, OKPYIVICHHS M BBIYMCICHHUM, W300pa)kaTh JACHUCTBUTEIBHBIC YHCIIA
TOYKaMH Ha KOOPAMHATHOM IIPSMOM.

[IpumensaTh noHsTHE apU(PMETUUECKOTO KBaIPATHOTO KOPHS, HAXOAUTH KBAJPATHHIC
KOpDHHU, HCHOJIb3yd NpH HEOOXOJUMOCTH KAaJIbKYJSATOP, BBINOJIHATH MpeoOpa3oBaHUs
BBIPAKEHN, COAEPKAIIMX KBAIPATHBIE KOPHU, UCITOJb3YS CBOMCTBA KOPHEM.

Hcnonp30Bath 3anucy OONBIIMX U MaJbIX YACEJ C MOMOULIBIO IECATUUHBIX Ipo0eit u
crernenei uncina 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHsATh MOHSTHE CTENEHU C LIEJIBIM MOKAa3aTesIeM, BBIIOJIHATh MPeoOpa3oBaHus
BBIPAKEHNN, COAEPKAIIMX CTENIEHU C LEIBIM MOKA3aTENEM.

BBINONHATE  TOXKAECTBEHHBIE TPEOOpa30BaHUs PAIlMOHAIBHBIX BBIPAKECHUM Ha
OCHOBE MPaBWJI ACHUCTBUIN HAJ MHOTOUYJICHAMU U alreOpandecKuMu ApoOsimMHu.

PacxiianpiBaTh KBaApaTHBIN TPEXWIEH HA MHOXKUTEIIH.

[IpumensaTy npeoOpa3oBaHUs BBIPAKEHUM 71l PEIICHHS PA3IMYHBIX 3a7a4 W3
MAaTEMATUKH, CMEKHBIX MIPEJIMETOB, U3 PEATLHOU MPAKTHKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE, KBaJApaTHbIE YPAaBHEHHUS U PALMOHAJIBHBIE YpPaBHEHMS,
CBOJISIIIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C IByMS IEPEMECHHBIMHU.

[IpoBoauTe IpPOCTEUIINE UCCICAOBAHUS YPAaBHEHUW U CUCTEM YPAaBHEHUM, B TOM
qucjie C TpUMEHEHHWeM TrpaduyecKux TMpeAcTaBiIeHu (yCcTaHAaBIMBaTh, WMEET JIU
YPaBHEHUE WJIM CUCTEMA YPABHEHUI PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTs OT cioBecHON (HOPMYIHPOBKHU 3a7a4yu K €€ anreOpanyeckor MOJeNu ¢
NOMOIIIBIO COCTAaBJICHUSI YPABHEHMS WM CUCTEMBbl YPAaBHEHUN, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y MTOJTYYEHHbIA PE3YJIbTAaT.



[IpuMeHATh CBOICTBAa YHMCJIOBBIX HEPABEHCTB JJII CPABHEHUS, OLEHKH, PpEIIaTh
JTUHEHHBIE HEPaBEHCTBA C OJHOW TEPEMEHHOW M WX CHUCTEMBI, JaBaTh TpadUyuecKyro
WJUTFOCTPALMIO MHOKECTBA PELICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTte W UCHONB30BaTh (YHKIIMOHAIBHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CHUMBOJIMYECKUE 0003HAYEHUS ), ONIPEIEIATh 3HAaUCHNE (PYHKIIMY IO 3HAUYCHUIO apryMEHTa,
OTIpE/IETISATh CBOMCTBA (DYHKIIMU TIO €€ TpaduKy.

Ctpouts rpaduku 3J1eMeHTapHbIX (GYHKIIMNA BUIA:

y = k/x,y =x2,y = x3,y = x|, ¥ = VX, OIHCBIBATH CBONCTBA YHCIOBOI (BYHKIUH IO
e€ rpaduxky.

K koHy o0yueHus B 9 kjacce oOy4arOmIMIiCs MOMYYUT CIAEAYIOIIME MPEAMETHBIC
pPEe3yJIbTaTHI:

Yucaa 1 BBIYUCTCHUSA

CpaBHHBATh U YIOPSIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIC YHCIIA.

BbInonHAT apupMeTUYeCKue NOEUCTBUS C PAlMOHAIBHBIMU YHUCJIaMH, COYeTas
YCTHBIE U MMCbMEHHBIE TPUEMBI, BBITIOJIHATH BBIYUCICHUS C UPPAMOHAIBHBIMU YUCIIAMH.

HaxomuTe 3Ha4YeHMs CTENEHEW C LEJIBIMU ITOKA3aTENIMU W KOPHEW, BBIYUCIATH
3HAYEHHUS YUCIIOBBIX BBIPAKECHUM.

OKpyTIsATh IEHCTBUTENBHBIE YUCIIA, BBIIIOIHATh IPUKUAKY PE3YJIbTATA BEIYUCICHUM,
OLICHKY YMCJIOBBIX BBIPAKEHUU.

YpaBHeHMs U HEPABEHCTBA

PemaTe JMHEVWHBIE M KBaJgpaTHbIC YPAaBHEHMS, YPABHEHUS, CBOJSIIHMECS K HUM,
npocTeiiire ApoOHO-palMOHANbHbBIE YPABHEHUS.

PemaTe cucteMpl IByX JMHEHHBIX YpPaBHEHUH C BYMs IEPEMEHHBIMH U CHCTEMBI
JIBYX YpaBHEHUH, B KOTOPHIX OAHO YPAaBHEHHUE HE SIBISETCS JIMHEHHBIM.

Pemate TekcTOBBIE 3aauM anreOpanvdeckKuM CIOCOOOM C MOMOIIbIO COCTaBIICHUS
YPAaBHEHUS WM CUCTEMBI JBYX YPABHEHUH C IBYMsI IEPEMEHHBIMU.

IIpoBOaUTE IPOCTEUIIME MCCIENOBAHUSA YPAaBHEHHUW M CUCTEM YPABHEHHM, B TOM
yycie C MpUMEHEHHWeM rpaduyecKux TMpeAcTaBiIeHUu (ycTaHaBIMBaTh, WMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUHN PEIICHMUs], €CITU UMEET, TO CKOJIBKO, U MpPOYee).

Pemarb nuHeiiHble HEpPaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA, M300pa)kaTh pEIICHUE
HEPaBEHCTB HA YMCJIOBOW MPSIMOi1, 3alIUCHIBATh PEIIEHNE C TOMOIIBIO CHMBOJIOB.

Pemate cucTteMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh pEILIEHHE CHUCTEMbl HEPABEHCTB Ha YHUCJIOBOMU
MPSIMOM, 3aIIMCHIBATh PEILICHHUE C IIOMOIIBIO CUMBOJIOB.

Hcrnonbs30BaTh HEPABEHCTBA MIPU PEILICHUH PA3IUYHBIX 3a7a4.

DOyHKIUU

Pacnio3naBate  (yHKIMM  HW3y4eHHbIX BUJOB. [loka3piBaThb  CcXeMaTUYECKU

pAacIoyIoKEHUE Ha KOOPAMHATHOM IJIOCKOCTH rpadukoB ¢pyHkuui Bumga: y = kx, y = kx +



b,y = kix,y=ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHii
KO2(PPHUIIMEHTOB, ONMUCHIBATH CBOUCTBA (DYHKITUH.

Crpoutp u wu300pakaTb CXeMaTHUYeCKH TIpaduKU KBaJApPAaTUUYHBIX (DYHKLHUH,
OTHCHIBATh CBOWCTBA KBaIPATHUHBIX (YHKIUH MO UX rpaduxam.

Pacrio3naBate KBagpaTthyHyto (QyHKIHIO 10 (opmyse, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

YucaoBble N0CIE0BATEIBLHOCTH W IPOrPecCUm

Pacnio3naBaTh apu@MeTHUECKyl0 M TE€OMETPUUYECKYI0 IPOrpecCUU MpPH pa3HbIX
CIoc00ax 3aaHusl.

BobINOMHATE BRIUMCIICHUS ¢ UCTIOIB30BaHUEM (POPMYI N-TO WieHa apu(PMeTUIECcKoi u
r€OMETPUYECKON IPOIPECCHUIA, CyMMBI IIEPBBIX N YICHOB.

N3006paxaTh 4ieHbl NOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPJUHATHOMN MJIOCKOCTH.

Pemate 3amaum, CBSI3aHHBIE C YMCJIOBBIMH IOCJIEIOBATEIBHOCTSIMHU, B TOM YHCIIE
3a/1ayy U3 peaNbHON KU3HHU (C UCIOJIb30BAHUEM KAIBKYJIATOPA, HU(POBBIX TEXHOJIOTUI).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuecTBo 4acoB

Ne ni/mm HaumeHoBaHue pa3/iejioB U TeM NPOTrPAMMBbI JJyieKTpoHHbIE (HU(pPOBbIE)
Kourpoasn  IIpakrnuec
Bcero o0pa3oBaTe/bHbIE PECypPChl
ble padoTbl = KHe padoThl
bu6nmoreka [IOK
1 Yucna v BeluKcIeHNs. PallioHaIbHBIE YK CIIA 25 1 https://m.edsoo.ru/7f415b90
bu6nmoreka [IOK
2 AnreOpanyecKue BhIPAKCHHS 27 1 httos://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 ¥PABHEHI 11 HepaBeHeTa 20 1 https://m.edso0o.ru/7f415b90
bubnunoreka LIOK
4 Koopunarst u rpaduki. Pynkn 24 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
> Hosropenne n oboduene 0 1 https://m.edso0o.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 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

KoauuecTBO 4acoB

Ne dueKkTpoHHbIE (LM (POBbLIE)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Konrpoabn IIpakruueck
n/n Bcero o0pa3oBaTejbHbIe pecypchl
ble padoTel  HMe padoThI
bu6nmoreka [IOK
1 UYucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
2 Yucna u Beruucienusi. CTeneHs ¢ LeIbIM MoKa3aTeaeM 7 bubmmorexa [JOK
' t https://m.edsoo.ru/7f417af8
o bu6nuoreka [IOK
3 Anrebpanueckue BopaxkeHus. KBaapaTHelil TpéxuiieH ) 1 https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
4 Anrebpanueckue BepakeHus. Anredpandeckas 1po0b 15 1 https://m.edsoo.ru/7f417af8
bubnunoreka LIOK
5 VYpaBHeHus v HepaBeHCcTBa. KBagpaTHble ypaBHEHUs 15 1 https://m.edsoo.ru/7f417af8
. bubnunoreka LIOK
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMbI YpPaBHEHUI 13 https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
8 DyHKuH. OCHOBHBIE OHATHS > https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
o DyHKupH. THCIOBHIE yHKIHH o https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
1 IT 2
0 OBTOpeHHE It 0bobente 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
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https://m.edsoo.ru/7f417af8

9 KVIACC

Ne

KoauuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBbHIE)

HanmMeHoBaHMe pa3/iejioB U TeM NMPOrpaMMbl Konrpoasn  IIpakruuec
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChl
ple padoTbl  Kue padoTbl
. bu6mmoreka [IOK
1 Uwucna u Beraucienus. JlelicTBUTEIbHBIC YUCITA 9 httos://m.edsoo.ru/7419d08
. . bu6mmoreka [IOK
2 YpaBHEHHUs U HEPABEHCTBA. Y PABHEHMS C OJJHOM IIEPEMEHHOU 14 1 https://m.edsoo.ru/7f419d08
. bu6mmoreka [IOK
3 VYpaBHeHnust u HepaBeHCTBA. CHcTEMBl ypaBHEHUN 14 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Oymxum 16 1 https://m.edso00.ru/7f419d08
bu6mmoreka [IOK
6 YucIioBbIe MMOCIIEN0BATENIBHOCTHA 15 1 https://m.edsoo.ru/7f419d08
N bubmuorexa [JOK
7 [ToBTOpEeHMEe, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 18 1 httos://m.edsoo.ru/7419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'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

IHHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
Ne KoanuecTBo 4acoB
JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Konrpoasn  IIpakrnueck
Bcero o0pa3oBaTe/bHbIe Pecypchl
ble padoTbl  He padoThl
1 [ToHsiTHE paIMOHAILHOTO YKCIIA 1
2 Apudmernueckue 1eHCTBUS ¢ pallMOHATBHBIMHA YHCIAMU 1
3 Apudmerndeckue AHCTBUS C PAIIMOHATILHBIMU YHCIIAMH 1
4 Apudmerndeckre IEHCTBHS ¢ pallMOHATBHBIMH YHCIaAMU 1
5 ApudmeTrnueckue IeiCTBUS C palliOHAIbHBIMU YHCIAMU 1
6 ApudmeTndeckre IeHCTBUS C pallMOHATBHBIMUA YHCIIAMHU 1
7 CpaBHeHue, ynopsA04MBaHUE PAIMOHATBHBIX YHCE 1
8 CpaBHeHue, ynopsA04MBaHUE PAIIMOHATBHBIX YHCE 1
9 CpaBHeHue, yHIOPSA0YMBAHUE PAITUOHATBLHBIX YHCEI 1
10 CreneHb ¢ HaTypaJibHBIM MOKa3aTeIeM 1 bubmorexa [JOK
P https://m.edsoo.ru/7f4211de
11 CTteneHb ¢ HATypallbHBIM TIOKa3aTeIeM 1 bubmorexa HOK
P https://m.edso0o0.ru/7f421382
12 CTteneHb ¢ HATypallbHBIM TIOKa3aTeeM 1 bubmorexa HOK
P https://m.edsoo.ru/7f42154¢
13 CTeneHb ¢ HATypallbHBIM TIOKa3aTeeM 1 bubmorexa [JOK
P https://m.edsoo.ru/7f4218be
14 CrerneHb ¢ HaTypaJbHBIM [TOKa3aTeIeM 1
15 Pemenne oCHOBHBIX 3a/1a4 Ha IPOOH, IPOLICHTHI U3 1
peabHOM MPaKTUKH
16 Pemenne oCHOBHBIX 3a/1a4 Ha IPOOH, MPOIICHTHI U3 1
peaabHON NPAKTUKA
17 Pemenune ocHOBHBIX 3a/1a4 Ha IPOOH, MPOIICHTHI U3 1
peaTbHON MPaKTHKH



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

Pemienne 0CHOBHBIX 337124 Ha APOOH, IPOIICHTHI U3

18
peanbHON MPaKTUKU
19 [Tpu3Haku AeTUMOCTH, PAa3JI0KEHHsI HA MHOXKUTEIIN
HATYpaJIbHBIX YHCE
20 W3HAKU JIEJTMMOCTH, Pa3I0kKEeHUs Ha MHOKUTEIN
IT e e e
HaTypaJbHbIX YHCEI
21 Peanbubie 3aBucumoctu. [psimast u oopaTHas
[IPONOPLUOHAIBHOCTH
99 Peanbnble 3aBucumoct. Ilpsmas u obparnas
[IPONOPLUOHAIBHOCTH
93 Peanbubie 3aBucumoctu. [Ipsimas u obpatHas
IPONOPLHUOHATIBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsimast u oOpaTHas
IPONOPLUOHAIBHOCTH
25 KoHTtpoinbHast padora o Teme "Parmonanbhbie yuca”
bu6mmoreka [IOK
26 bykBeHHbIE BBIpaKEHUS
https://m.edsoo.ru/7f41feec
27 Dopmyisl
28 DopmyIbl
epeMeHHbIe. JlomycTUMBbIE 3HAUSHHSI TePEMEHHBIX
29 IT
30 [Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUMN, pACKpPBITHE bubnuoreka [IOK
CKOOOK W IIpUBECHUE TTOJIOOHBIX ClIaraeMbIX https://m.edsoo.ru/7f41fafa
31 [TpeoOpa3oBanue OYKBEHHBIX BBIpaKEHUH, paCKpBITHE bubnuoreka [IOK
CKOOOK U TIpHBEIeHNE TTOJOOHBIX CIaraeMbIX https://m.edsoo0.ru/7f41fd70
39 [IpeoOpa3zoBanre OYKBEHHBIX BBIPAKEHUMN, paCKpPBITHE
CKOOOK M MpHBEICHHE MOJOOHBIX CIaraeMbIX
33 [IpeoOpa3zoBanre OYKBEHHBIX BBIPAXKEHUMN, pAaCKpPBITHE
CKOOOK U IpHBEIeHNE OJOOHBIX CIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTelleM bubnuorexa [IOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

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

35 CBolicTBa CTENEHH C HATYpaJIbHBIM MMOKa3aTeIeM bubmorexa HOK
https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHH C HATYpaJIbHBIM MMOKa3aTEIEM bubmorexa OK
https://m.edsoo.ru/7f4218be
bubanoreka [IOK
37 MuoroteH! https://m.edsogru/7f42276e
bubanoreka [JOK
38 Muorotierst https://m.edsogru/7f422930
39 CrnosxeHue, BBIMUTAHUE, YMHO)KCHHE MHOTOYJICHOB bubmorexa [JOK
https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BEIYMTAaHUE, YMHOKEHUE MHOTOUYJICHOB bubmorexa HOK
https://m.edsoo.ru/7f422cc8
41 CnoxeHnue, BBIUUTaHUE, YMHOKEHUE MHOT'OUYJIEHOB bubmorexa [JOK
https://m.edsoo.ru/7f422fca
42 CnoxeHue, BBIYUTaHUE, YMHOKEHUE MHOT'OUJIEHOB bubmorexa [JOK
https://m.edso0.ru/7f423182
43 DopMyIbl COKPAIIEHHOTO YMHOXEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 DopMyIbl COKPAIIEHHOTO YMHOXEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKPAIEHHOTO YMHOXEHUS bubmmorexa [OK
https://m.edso0.ru/7f4251d0
48 Pa3noxxeHrne MHOrO4YJICHOB HA MHOKHUTEIIN bubmorexa [JOK
https://m.edso0.ru/7f423312
49 PaznoxeHnne MHOTOYIEHOB Ha MHOKHUTEIN bubmuotexa [JOK



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

bubmuoreka [JOK

50 Paznoxxenne MHOTOYWICHOB HA MHOYKUTEITH https://m.edsoo.ru/7f4239de
ol PaznoxeHnne MHOTOUYICHOB Ha MHOKHUTEITH
59 KonTtponbHast padora o Teme "Anredpanyueckue
BBIpaXKECHUS"
53 YpaBHeHue, mpaBuia MpeoOpa3oBaHusl ypaBHEHHUS,
PaBHOCHJIBHOCTh YpaBHEHUM
54 .HI/IHGfIHOC ypaBHeHmi C OJIHOM IIEPEMEHHOM, pelieHue
JTUHEHHBIX YpaBHCHUN
55 .HI/IHGfIHOE) ypaBHeHI/Iei C OJTHOM IIEpEMEHHOM, pelIeHre bubmuorexa [JOK
JIMHENHBIX YpaBHCHUHN https://m.edsoo.ru/7f420482
56 .HI/IHGE/'IHOE: ypaBHeHI/Iei C OJTHOM TIEpEMEHHOM, pelIeHre
JUHEHHBIX YpaBHEHUN
57 Pemenue 3a1a4 ¢ momoIp0 ypaBHeHUH bubmorexa LHOK
https://m.edsoo.ru/7f42064e
58 Pemienne 3agau ¢ noMOIIbIO YPaBHEHHIT bubmmorexa [OK
https://m.edsoo.ru/7f420806
59 Pemienne 3agau ¢ nOMOIIbIO YPaBHEHHIT bubmmorexa [JOK
https://m.edsoo0.ru/7f4209a0
60 Pemenue 3a1a4 ¢ moMoms0 ypaBHEHUH bubmorexa HOK
https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €T0 bubnmnoreka [JOK
rpaduk https://m.edso0.ru/7f427c32
62 JIuneliHOE ypaBHEHME C IBYMs IIEPEMEHHBIMU U €T0O bubnnorexka [JOK
rpadux https://m.edsoo.ru/7f427e8a
63 Cuctema IByX JIMTHEWHBIX YPABHEHHH C IBYMS bubnmoreka [JOK
MePEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX TUHEHHBIX YPaBHEHHH C ABYMS

MNEPpEMCHHBIMU



https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
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https://m.edsoo.ru/7f42836c

Cucrema 1ByX JUHEHHBIX YPAaBHEHHUH C ABYMS

65
NEpPEMEHHBIMH
66 CucreMa JIByX JMHEUHBIX YPAaBHEHUH C ABYMS
NepEMEHHBIMH
67 Pemenue cucreM ypaBHEeHUMH bubmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHHA bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHMA bubmmorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemenune cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEeHUI
" . " bubmnoreka [JOK
72 KonTtponpsHast padora no Teme "JInHelHbIe ypaBHEHUS https://m.e dsogru 178421044
73 Koopaunara Touky Ha IpsIMOit bubmorexa LHOK
https://m.edsoo.ru/7f41de76
bubnnorexa [HOK
74 HHeoBbIe MpOMEkyTiH https://m.edsogru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 Paccmfnme MEXTy ABYMSI TOYKAMH KOOPAHMHATHON
PSIMOM
77 PaCCTOfIHI/Ie MEXy ABYMSI TOUYKaMH KOOPAMHATHON
npSAMOi
78 [TpsMoyronbHas cucTeMa KOOpJMHAT Ha MIIOCKOCTH bubnmorexa LIOK
https://m.edsoo.ru/7f41el6e
79 [IpsimoyrosbpHas cucTeMa KOOpIUHAT Ha MJI0CKOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduxoB, 3a1aHHBIX HOpMyTIaMu ngjﬁ;f;igﬁﬁ £4168a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu bubnuorexa [IOK



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

82 [Ipumeps! rpadukoB, 3a1aHHBIX GopMyTamMu
N bu6mmoreka [IOK
83 Urenue rpa)koB pealbHbIX 3aBUCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue rpa)koB pealbHbIX 3aBUCHMOCTEN
bu6mmoreka [IOK
8 Housrue ynicuun https://m.edsoo.ru/7f41ef06
86 I'padux dyskmm
. . bubnmoreka [JOK
87 CBofictaa pymrumi https://m.edso0.ru/7f41f078
. . bubnuorexa [JOK
88 CBofictsa pymiumi https://m.edsoo.ru/7f41f1fe
. bubmuorexa [JOK
89 Juneiinas gymiu https://m.eds00.ru/7f427282
. bubmuorexa [JOK
%0 Juneiinas gymius https://m.edso00.ru/7f427412
bubmuorexa [JOK
1 IT HHOIA
o OCTPOCHHE IpaQuica IMHCHHOM dyHKLHH https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHeHHON QyHKIIMH
93 I'padux pynknmm y =[x|
94 I'padux pynknmm y =[x|
95 KonTponbnas pabota o Teme "KoopanHatel u rpaduki. bubnuorexa [JOK
Oynkuun" / Beepoccuiickas npoepoyHas pabora https://m.edsoo.ru/7f41f50a
96 Hrorosas xouTpoasHas paborta / Bcepoccuiickast bubnmnoreka [JOK
poBepoyHas paborta https://m.edsoo.ru/7f429c6¢c
97 IToBTOpEHNE OCHOBHBIX OHATHUIM U METOAO0B Kypca 7
Kjacca, 0000IIeHHEe 3HaAHUI
98 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB Kypca 7 bubnnorexa [JOK

Kjacca, 0000IIIeHHE 3HAHUH

https://m.edsoo0.ru/7f429f32



https://m.edsoo.ru/7f41ed80
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https://m.edsoo.ru/7f429f32

99 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJ0OB Kypca 7 1 bubnmoreka [JOK
Kj1acca, 0000IIIeHrE 3HAHUH https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB Kypca 7 1
Kj1acca, 0000IIeHrE 3HAHUH
101 IToBTOpEHNE OCHOBHBIX IMOHATUNA U METOAOB Kypca 7 1 bubnmoreka [JOK
Kjacca, 0000IIeHre 3HAHUIH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEeHNE OCHOBHBIX MOHITHI U METOJIOB Kypca 7 1 bubnmoreka [JOK
Kj1acca, 0000IIeHrE 3HAHUH https://m.edsoo.ru/7f42a900
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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8 KVIACC

KoauuecTBO 4acoB

Ne JIeKTPOHHBbIE NN (pPOBbIE
n/n Tema ypoxa Bcero Konrpoasn  Tpakririeck o0pa3oBaTe/bHbIEe pecypChl
ble pa0doTbl  Me padoThI
1 KBaapaTHbIii KOpEeHb U3 YUCIIa 1 bubmorexa LHOK
https://m.edsoo.ru/7f42d452
bubnmnoreka HOK
2 [TonsaTue 06 UppaOHAIEHOM YHCIIE 1 https://m.e dsogru I7f42%6a3a
3 Jecsatnunbie MpUOIMKSHHUS UPPAITMOHATBHBIX YHCEIT 1
4 JecsiTuunble MpUOIMKEHNS HPPALMOHAIBHBIX YHCET 1
5 JlelicTBUTEIIbHBIC YHCIIA 1
6 CpaBHeHUe 1eHCTBUTENbHBIX YHCEI 1
7 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
8 Apudmerndeckuii KBaJapaTHBIN KOPECHb 1
9 YpaBHeHHe BHIa X = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIpaTHBIX KOPHEN 1 bubmmorexa LOK
https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(pMeTHYECKUX KBAJAPAaTHBIX KOpHEN 1 bubmmorera LOK
https://m.edsoo.ru/7f42d862
12 [TpeoOpa3oBaHuE YUCIOBBIX BBIPAXKEHUH, COIEPKAIUX 1 bubmuoreka [JOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [TpeoOpa3oBaHuE YUCIOBBIX BBIPAXKEHUH, COIEPKAILUX 1 bu6mmoreka [JOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHme YNCTOBBIX BEIPAKECHHH, COEPIKALNX 1 bubnuotexa [JOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpazoBaHue YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX 1 bubmuoreka [JOK
KBaJpaTHbIE KOPHHU https://m.edsoo.ru/7f42e262
16 CreneHs ¢ IeNbIM ITI0Ka3aTeIeM 1 bubnnorexa LIOK

https://m.edsoo.ru/7f4354a4
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CranpapTHas 3anuch yucia. Pazmepbl 00beKTOB
OKpY’KaIOIIero MUpa (0T AJIeMEHTAPHBIX YaCTHI] J10

Bbubnuoteka LIOK

17 KOCMHYECKHX 00BEKTOB), ITTUTEIHHOCTD MPOIIECCOB B https://m.edsoo.ru/7f436098
OKPY’KaOIIEM MHUPE
18 CBoiicTBa CTENEHU C I1I€JIBIM TTOKa3aTelieM bubmmorexa [IOK
https://m.edso0o.ru/7f435648
19 CBOICTBA CTETNICHU C IICJIBIM TTOKa3aTesieM bubmmorexa [IOK
https://m.edso0o.ru/7f435648
20 CBOICTBA CTETICHU C IICJIBIM TTOKa3aTesieM bubmmorexa [IOK
https://m.edsoo.ru/7f435648
21 CBOICTBA CTETICHU C IICJIBIM TTOKa3aTelieM bubmorexa LHOK
https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJILIM IIOKA3aTEIEM bubnnorexa LIOK
https://m.edsoo.ru/7f435ed6
23 KBaaparHpiii TpEXuiieH
24 KBanpaThslii TpéxunieH
25 Pa3znosxenue kBagpaTHOTO TPEXUIECHA HA MHOKUTETH bubmmorexa [TOK
https://m.edsoo.ru/7f42fd38
26 Pasnoxenne kBagpaTHOTO TPEXUIEHA HA MHOXKHUTEIH brbmmorexa LTOK
https://m.edsoo.ru/7f42fd38
97 KontponbHas padota o temam "KBaapaTHbie KOpHH. bubmuotexa [JOK
Crenenu. KBagpatHslii Tpexuien" https://m.edsoo.ru/7f42ec80
bubmmorexa [JOK
28 Aarebpantiecicas ApoOk https://m.edsogru/7f430382
29 JlormycTrMBble 3HAYCHHS IEPEMEHHBIX, BXOJISAIINX B
anredpanvyeckue BhIpaKeHUs
30 JlomycTrMble 3HaYeHHSI IEPEMEHHBIX, BXOISAIINX B
anredpanvdeckue BhIPaAKEHUS
31 OcHOBHOE CBOWCTBO anredpanyeckoi Apoou bubmmorexa LOK

https://m.edsoo.ru/7f4308e6
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Bbubnunoreka LIOK

32 Coxpauerne pobeit https://m.edsoo.ru/7f430a8a
. bubnmoreka [JOK
33 Coxpawenie apodei https://m.edsogru/7f430f44
. bubnmnoreka HOK
34 Coxpawenie apodei https://m.edsogru/7f430f44
35 CioxeHue, BBIYMTaHUE, YMHOXKEHUE U JICJICHUE bu6nuoreka [IOK
anreOpanvecKux apooeit https://m.edsoo.ru/7f43128c
36 CnoxeHue, BBIYUTAHUE, YMHOKEHHUE U JCJICHHE bubnmoreka [JOK
anreOpanvecKux apooei https://m.edsoo.ru/7f4315c0
37 CrnoxxeHue, BBIYMTAHUE, YMHOXKEHHUE U JCIICHHE bubnmnoreka HOK
anreOpandecKux JIpooei https://m.eds00.ru/7f4318c2
38 CnoxeHue, BBIYUTAaHUE, YMHOKEHHUE U JCIICHHE bubnnoreka IIOK
anreOpanvecKux apooei https://m.edsoo.ru/7f431a20
39 [Ipeo6pa3oBanue BbIpaxeHUil, CoaepKaLUX bubnmnorexka HOK
anreOpandeckue Apoou https://m.edso00.ru/7f43259¢c
40 [Ipeo6pa3oBanue BbIpaxeHU, CoaepKaLUX bubnuoreka [IOK
anreOpanveckue Jpoou https://m.edso00.ru/7f432736
41 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX bubnmnorexka [HOK
anredpandeckue 1poodu https://m.edso00.ru/7f432736
42 KonrtponsHas padora no reme "Anredpanyeckas 1poos" EggnﬁzT:J;?:aﬁ £431d36
bubnmnorexka HOK
43 Keazpatiioe ypasietiie https://m.edsogru/7f42ee1a
44 HenonHoe kBagpaTHOE ypaBHEHNE bubmmorexa LOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHUE bubmmorexa [JOK
https://m.edsoo.ru/7f42eela
46 dopmysa KOpHEH KBaJIpaTHOTO YPaBHEHUS bubmorexa [TOK

https://m.edsoo.ru/7f42f158
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Bbubnunoreka LIOK

47 ®dopMya KOpHEH KBaIPaTHOTO YpaBHEHUS https://m.edsoo.ru/7f42636
48 dopmysa KOpHEH KBapaTHOTO YpaBHEHHS bubmmorera LIOK
https://m.edsoo.ru/7f42f5a4
bubnmnoreka HOK
49 Teopema Buera https://m.edsogru/7f42fef0
bubnmnoreka HOK
>0 Teopema Bitera https://m.edsogru/7f430076
51 Peuienue ypaBHeHuUM, CBOASIIMXCS K KBaIpaTHBIM bubnnorexa IOK
https://m.edso00.ru/7f43c542
52 Pemenue ypaBHeHUH, CBOIAIINXCS K KBaIPATHBIM bubmorexa HOK
https://m.edso0.ru/7f43c3d0
53 [Ipocreiimme qpoOHO-paMOHATIBHBIC YPABHEHHS brbmmorexa LTOK
https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue ApoOHO-pallMOHANTEHBIE YPABHEHUS bubmorexa LHOK
https://m.edsoo.ru/7f432b6e
55 Pemenue TeKCTOBBIX 3a/1a4 ¢ TOMONIIBIO KBaJAPATHBIX bubnuorexa [IOK
yYpaBHEHUU https://m.edsoo.ru/7f42f75c
56 Pemenue ”EGKCTOBI)IX 3a/1a4 C TTOMOIIIBI0 KBaIPaTHBIX bubnmnoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f42f8f6
S7 KonTponbHas pabora o teme "KBanpaTtasle ypaBHeHus" E;ISSH/I//I;T:;(;S:;S £4301f2
58 JluneitHOE ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €T0 Tpaduk,
MIpUMEPHI PEIICHHS YPABHEHHUM B IIEJIBIX YKCIIaX
59 JluHeitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €T0 TpaduK,
MpUMEPHI PEIICHHS] YPABHEHHM B LIEJIBIX YKCIIaX
60 JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU, €0 rpaduk,
MIPUMEPHI PENICHHS YPABHEHHUI B IIEJIBIX YHCIIaX
61 Pewienue cucreM IByX JIMHEWHBIX YPABHEHUMN C IBYMs

MNEPEMECHHBIMU
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Pewienne cucreM IByX JIMHEWHBIX YPAaBHEHUU C IBYMs

62 1
NIEPEMEHHBIMU
63 Peuienue cucrtem NByX JTUHEHHBIX YPaBHEHUH C JIBYMSI 1
IIEPEMEHHBIMU
64 [Ipumepsl penieHrst CUCTEM HEJIMHEHHBIX YPABHEHUM C 1
JIBYMsI IEpEMEHHBIMU
65 [IpuMeps! penieHus: CUCTEM HEIMHENHBIX YPAaBHEHUH C 1
JBYMsI IEPEMEHHBIMU
['padmyeckas uHTEpIpeTallvs ypaBHEHUS C IBYMS
66 NIEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPABHEHUH C ABYMS 1 bubmmorexa [IOK
https://m.edsoo.ru/7f43d6d6
NEPEMEHHBIMU
['padmyeckas MHTEpIIpeTalls ypAaBHEHUS C IBYMS
67 MEPEMEHHBIMH U CUCTEM JIMHEHHBIX YPAaBHEHUH C ABYMS 1 bubmmorexa [IOK
https://m.edsoo.ru/7f43d6d6
MePEeMEHHBIMHU
68 Pemienne TeKCTOBBIX 3a/1a4 C MOMOMIBIO CUCTEM ypaBHEHHUI 1
69 Pemienne TeKCTOBBIX 3a/1a4 C MOMOMIBIO CUCTEM ypaBHEHHUN 1
70 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO CUCTEM YPaBHEHUN 1
71 HucnoBsle HEPAaBEHCTBA U UX CBOMCTBA 1
72 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1
73 HepaBeHCTBO ¢ 0JTHOM ITepeMEHHON 1
74 JInHeHbIE HEPAaBEHCTBA C OJHOM NIEPEMEHHON U UX 1 bubmuotexa [JOK
pelieHue https://m.eds00.ru/7f42c692
75 JInHeiiHbIe HEpaBEHCTBA C OJHOM MTEPEMEHHOMN U UX 1 bubmuorexa [JOK
pemenue https://m.edsoo.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OJTHOM IEPEMEHHOM U UX 1
pelieHue
77 CucTtembl TUHENHBIX HEPABEHCTB C OAHOM MEpPEMEHHON U 1 bubnuotexa [JOK
UX pelieHue https://m.edsoo.ru/7f42ch88
78 CucTtemMbl TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHON 1 1 bubnuoteka [JOK
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UX pelIeHne

https://m.edsoo.ru/7f42cd2c

CucreMbl JTUHEMHBIX HEPABEHCTB C OJJHOM MTEPEMEHHON U

79 1
UX pelieHue
80 N3o06paxkenue pemeuHmI JII/IHf)f/iHOFO HEPAaBEHCTBA U UX 1 bubmmoreka [IOK
CHCTEM Ha YHMCIIOBOM MPAMOM https://m.edsoo.ru/7f42c9e4
81 N300paxkenue perieHns TMHEHHOIO HEPABEHCTBA U UX 1 bubnunoreka [JOK
CHUCTEM Ha YMCIIOBOM IIPSAMOM https://m.edsoo.ru/7f42c9e4
82 KOHTpOHBFaH pabora o remam "HepaBencta. Cuctemsl 1
ypaBHEHUI"
bubnnorexka HOK
83 Housrue ynicuun 1 https://m.edsogru/7f433c12
84 Ob6unacTp onpeaeneHuss © MHOXKECTBO 3HAYeHHI (pyHKINUN 1 ﬁ;ﬁiﬁfgggﬁ}; £433d84
85 CrniocoObI 3a1anus QyHKIUN 1
86 I'padux pynkumm 1
87 CaoiicTBa (yHKIUH, UX 0TOOpakeHue Ha rpaduke 1
88 Urenue u moctpoeHue rpagukoB GyHKITHIA 1
89 [Tpumeps! rpaukoB GYHKIUH, OTPaKAIOLINX peallbHbIE 1
MIPOLIECCHI
90 OYHKIINH, OMUCHIBAIOIINE MPSMYIO B 00paTHYIO 1 bubmuorexa [JOK
IPONOPLHUOHATIBHBIE 3aBUCUMOCTH, X Tpa(uKH https://m.edsoo.ru/7f434bbc
91 lunep6ona 1
%2 Tinepbona 1 E;Ir?s?;;?:gsiggﬁmm\“sez
%3 Ppaduic byt y = x* 1 Et?;?sj?/ljr?:g;ggﬁmmsn
94 Oyaknuu Y =X2, Y = X3,y = VX, Yy = [X|; rpadpugeckoe 1 bubnmoreka [JOK
pelleHre YPaBHEHUM U CUCTEM YpaBHEHUH https://m.edso00.ru/7f434d38
95 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypcoB 7 U 8 1 bubmmoreka [IOK
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KJ1accoB, 00o01IeHne 3Hanmii / Beepocceuiickas
npoBepoyHas pabora

https://m.edsoo.ru/7f4371aa

Hrorosast koHTpobHas paboTa / Beepoccuiickas

bu6nmoreka [IOK

% IpoBepoyHas paboTta 1 https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHKME OCHOBHBIX MOHATUI U METOJIOB KypcOB 7 U 8 1
KJ1accoB, 0000IeHe 3HaHUH
98 [ToBTOpEHNE OCHOBHBIX MMOHATUI U METOJIOB KypcoB 7 U 8 1 bubmmoreka [IOK
KJIaccoB, 0000IIeHE 3HAHUH https://m.edso0.ru/7f43736¢
99 [ToBTOpEHKME OCHOBHBIX MOHATUIA U METOJIOB KypcOB 7 U 8 1 bubnmnoreka HOK
KJIacCOB, 0000IIEeHE 3HAHUN https://m.edso0.ru/7f437510
100 [loBTOpEHNE OCHOBHBIX MMOHATUA U METOAOB KypCOB 7 U 8 1 bubnuorexa [HOK
KJ1accoB, 0000IIeHe 3HaHUH https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATUN U METO/I0B KypcoB 7 U 8 1 bubnuoreka [JOK
KJIacCOB, 0000IIEeHE 3HAHUN https://m.edsoo.ru/7f436b88
102 [loBTOpEHNE OCHOBHBIX MOHATUA U METOAOB KypCOB 7 U 8 1 bubnmnoreka HOK
KJIacCOB, 0000IIEeHE 3HAHUN https://m.edso0.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102
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9 KVIACC

KoauuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
n/n Tema ypoxa Bcero Konrpoaen  Ipaxririec o0pa3oBaTesibHbIE pecypchl
ble padoTbl  KHe padoThl
1 PanmonanpHbie yKcia, UppallMOHANIbHbBIE YNCIa, KOHEUHBIE U 1
OCCKOHEUYHBIC NECATUYHBIC IPOOH
9 MHOX€eCTBO NEUCTBUTENBHBIX YUCEIL; JEHCTBUTEIILHBIC YU CIIA 1
KaK O€CKOHEYHBIE IECATUIHBIE IPOOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE MEXKAY MHOKECTBOM
3 JEMCTBUTEILHBIX YUCENT I MHOYKECTBOM TOYEK KOOPAMHATHON 1
IPSAMOM
4 CpaBHeHuE 1eHCTBUTENBHBIX YUCEll, apuMeTHIecKue 1
JIENCTBUS C NEHCTBUTENbHBIMY YUCIAMU
5 [MpubmmxEHHOE 3HaAYCHUE BEIIMYUHBI, TOUHOCTH MPHOIMKEHHS 1
6 Oxpyrienue yucen 1
7 OkpyriieHHue Yyucen 1
8 [TpukuKa 1 OlIeHKa Pe3yIbTaTOB BHIUMCIEHUI 1
9 [TpukuKa 1 OlIeHKa Pe3yIbTaTOB BHIUMCIEHUI 1
10 Jluneiinoe ypaBHeHue. Pemenre ypaBHeHUM, CBOISIIMXCS K 1 bubnmnorex [JOK
JIMHEWHBIM https://m.edsoo.ru/7f43bf66
11 JIuneitnoe ypaBHeHue. Pemenue ypaBHeHUH, CBOAAILUXCA K 1
JUHEHHBIM
12 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIUXCS K 1 bubmmnoreka HOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
13 KBanpatnoe ypaBHeHue. PenieHne ypaBHeHU, CBOASIIUXCS K 1 bubmuoreka [IOK
KBaJpaTHbIM https://m.edso00.ru/7f43c542
14 buxBanparHble ypaBHEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 buxBanpatHble ypaBHEHUS 1 bubmuoteka [IOK
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https://m.edsoo.ru/7f43c3d0

[IpuMepsl penieHust ypaBHEHUN TPEThEU U YETBEPTOU CTEIICHEN

16 pa3yioKEHUEM Ha MHOXKHUTEIIN
17 [Ipumepsl penieHrst ypaBHEHUM TPEThE M YETBEPTOM CTEIEHEHN
pa3yioKEHUEM Ha MHOXKHUTEIN
18 Pemenue qpoOHO-palinoHaNbHBIX YPAaBHEHHUI bubmorexa LOK
https://m.edso00.ru/7f43c9b6
19 Pemenne npoOHO-paiMOHAIBHBIX YPaBHEHUH bubmorexa LOK
https://m.edso00.ru/7f43c9b6
20 Pemienne TeKCTOBBIX 3a/1a4 anredpanyecKuM METOIOM
21 Pemenmne TeKCTOBBIX 3a/1a4 aNreOpandecKuM METOIOM
22 Pemenue TeKCTOBBIX 3a/1a4 anre0pandecKuM METOIOM
93 KonTponbhas pabota no Teme "YpaBHEHUS C OJTHOM
nepeMeHHon"
24 YpaBHeHHe ¢ ABYMs NIEPEMEHHBIMU U €ro rpaduk bubmmorexa [JOK
https://m.edso0o.ru/7f43d0b4
25 YpaBHeHHe ¢ AByMs IEPEMEHHBIMH U €r0 Tpaduk brbmmorexa LTOK
https://m.edsoo.ru/7f43d0b4
26 C}/ICTeMa JBYX JIMHEWHBIX YPaBHEHUH C IBYMS TICPEMEHHBIMH U
e€ pelicHue
97 CucreMa JIByX JJUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU U
e€ perieHue
08 C}/ICTeMa JBYX JIMHEWHBIX YPaBHEHUH C IBYMS MIEPEMEHHBIMU U
e€ pelicHue
29 CI/ICTeMa JBYX JIJMHEHWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMH U
e€ perieHue
30 Pemenne cuctem nByX ypaBHEHH, OJTHO U3 KOTOPBIX bubnmnoreka [JOK
JIMHENHOE, a IPYroe — BTOPOMl CTEMEHHU https://m.edsoo.ru/7f43d23a
31 Pewienne cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX bubmuoteka [JOK



https://m.edsoo.ru/7f43c3d0
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JIMHENHOE, a [PYyroe — BTOPOU CTEIIECHU

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

Pemenuie cuctem IByX ypaBHEHUI, OJTHO U3 KOTOPBIX

32 JIMHENHOE, a IPyroe — BTOPOM CTEIEHU 1
33 Pewenne cucreM IByX ypaBHEHMM, OJHO U3 KOTOPBIX 1
JUHENHOoe, a IPyroe — BTOPOM CTENEHU
34 I'paduueckas uHTEpHIpETALIUS CUCTEMBI YPABHEHUH C ABYMS 1
MIEPEMEHHBIMHU
35 Pemenne TekCTOBBIX 3a71a4 aNreOpanyeckKuM Criocooom 1
36 Pemienune TeKCTOBBIX 3324 alreOpandeckuM CriocoOoM 1
37 Kontponbnas pabota no teme "Cucrembl ypaBHeHUN" 1
38 UmncnoBble HEPAaBEHCTBA U UX CBOWCTBA 1
39 UucnoBbie HEPABEHCTBA U UX CBOMCTBA 1 bubmorexa HOK
https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOM EPEMEHHOMN U UX PEILLICHHUE 1 bubmorexa [IOK
https://m.edsoo.ru/7f43af08
41 JluHeiiHble HEpaBEHCTBA C OJHON MEPEMEHHON U UX pellIeHHE 1 bubmorexa LIOK
https://m.edsoo.ru/7f43af08
42 JInHeiHbIe HEPaBEHCTBA C OAHOM IEPEMEHHON U UX PEILLICHUE 1 bubmorexa LOK
https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEIHBIX HEPABEHCTB C OJHON MEPEMEHHOMN U UX 1
perieHne
44 CucreMbl TUHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOM U UX 1
penieHue
45 CucreMbl TUHEIHBIX HEPABEHCTB C OJHON IEPEMEHHOMN U UX 1
perieHne
46 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1 bubmmorexa LIOK
https://m.edso0.ru/7f43b098
47 KBangparHbie HepaBeHCTBA U UX PEILICHUE 1 bubmorexa HOK

https://m.edsoo.ru/7f43b21e
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bubnunoreka LIOK

48 KBanpaTHble HepaBeHCTBA U UX pELLIEHUE https://m.edsoo.ru/7f43b5a2
49 KBanparHbie HepaBeHCTBA M UX pEIICHHUE
50 KBaapaTHbpie HEPAaBEHCTBA U UX PEIICHUE
51 ['padmyeckas uHTEpIpETALUSi HEPABEHCTB U CUCTEM bubmmoreka [JOK
HEPABEHCTB C JIByMS IEPEMEHHBIMU https://m.edso0.ru/7f43b098
59 I'padmueckas uHTEpHIpETALIUS HEPABEHCTB U CUCTEM
HEPABEHCTB C JIBYMS [IEPEMECHHBIMU
53 KoHntponbhas padora mo Teme "HepaBencrsa"
. . bubmmoreka [JOK
54 KBanparuunas ¢pyHkius, e€ rpaduk u CBOHCTBa https://m.e dsog)_.lru 17843966
55 KBanparuunas ¢pyHkius, e€ rpaduk 1 CBOHCTBA ﬁg&?ﬁ;ﬁ;&gﬁﬁf 439842
56 KBanpartuunas ¢pyHkius, e€ rpaduk u CBOHCTBA ﬁg&?ﬁ;fg;gﬁﬁf 4300b4
57 [TapaGona, KOOpAUHATHI BEPIIMHBI TAPaOOIIbl, OCb CHMMETPUH bubnnorexa [JOK
napaboJIbI https://m.edsoo.ru/7f439eb4
58 [Tapabomna, KOOpAUHATHI BEPIIUHBI TapabOIbl, 0Ch CAMMETPHH bubmuoreka [IOK
napaboJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOpAUHATHI BEPIIUHBI TaPab0Ibl, 0Ch CAMMETPHH bubnnorexa [JOK
napaboJIbI https://m.edsoo.ru/7f43alac
60 [Tapabosna, KoOpAUHATHI BEPIIMHBI TapaboJibl, 0OCb CUMMETPUN bubmuoreka [IOK
napaboJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabomna, KOOpAMHATHI BEPIIUHBI TAPab0Ibl, 0Ch CAMMETPHHI bubmuoreka [IOK
napadoIbl https://m.edsoo.ru/7f43a526
62 [TapaGosna, KOOpAMHATHI BEPUIMHBI TApaOOJIbl, OCb CHMMETPUH
napaboJIbI
63 I'paduxm Gynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X|
64 I'paduku pynkumit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x|



https://m.edsoo.ru/7f43b5a2
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https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

65 I'paduku Gynkuit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[x| 1
66 I'paduxu pynkomit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1
67 I'paduxm Pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
68 I'paduxu pynkomit: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=[X| 1
Bu6mumotexa [JOK
69 KoHntpoinbnas padora mo teme "dyHkiun" 1 https://m.e dSO(])_.[I‘U [7£433b34
70 [ToHsATHE YMCIIOBOM OCIEIOBATEIILHOCTH 1 Bubmaorexa ITOK
https://m.edsoo.ru/7f43e6c6
71 3aanue Mocae0BaTeIbHOCTH PEKYPPEHTHON (OpMYIION U 1 bubnuoreka [JOK
dbopMy1oii N-ro uneHa https://m.edsoo.ru/7f43ebda
72 Apudmerrdeckas 1 TeoOMeTpUIECKas MPOTPECCUHU 1 ﬁg&?ﬁ;ﬁggfﬁﬁf A3edTe
73 Apudmerndeckas 1 TeOMEeTpUYECKast MPOTPECCUU 1 ﬁg&?ﬁ;fg;gﬁﬁf 43f3b4
74 ®opmynbl N-TO YieHa apuPMETHUECKON 1 T€OMETPUIECKON 1 bubmmoreka [JOK
IIPOrpeCcCcuii, CYMMbI IIEPBBIX N WIECHOB https://m.edsoo.ru/7f43f58a
75 ®opmybl N-T0 YieHa apuhMETUIECKON U TEOMETPUUECKON 1 bubmuorexka [IOK
MPOTPECCHI, CyMMBI IEPBBIX N UJICHOB https://m.edsoo.ru/7f43ef2c
76 @®opmyIibl N-To yieHa apupMeTHIEeCKO U TeoMeTpuYecKon 1 bubmuoreka [IOK
MPOTPECCHI1, CyYMMBI IEPBBIX N YJICHOB https://m.edso0.ru/7f43f0c6
77 ®opmynsl N-TO uieHa apuPpMETHUECKON 1 T€OMETPUIECKON 1 bubmuoreka [IOK
[IPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/7f43f72e
78 ®opMysbl N-TO YieHa apuPMETHUECKON 1 T€OMETPUIECKOM 1 bubmmnorexka HOK
MPOTPECCHI1, CyMMBI IEPBBIX N UJICHOB https://m.edso00.ru/7f43f8a0
79 N300pakeHue 4ieHOB apuPpMETHUECKON 1 T€OMETPHUIECKOM 1
IIPOrpPECCUI TOUYKAMH Ha KOOPAMHATHOM IJIOCKOCTH
80 N300pakeHue 4ieHOB apuPpMETHUECKON 1 T€OMETPHUIECKOM 1
MPOTrPECcCUil TOYKaMU Ha KOOPAUHATHON TUIOCKOCTH
81 JInHEeNHBIN U SKCITOHEHIUAIBHBIN POCT 1



https://m.edsoo.ru/7f43ab84
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bubnunoreka LIOK

82 CrnosxHble MPOLIEHTHI
pott https://m.edsoo.ru/7f43fe0e
bubnunorexa LIOK
83 CI107KHBIE IPOLIEHTEI
P https://m.edsoo.ru/7f4401a6
84 KonTponbhas pabota no reme "Huciossie bubmmoreka [JOK
MIOCJIEI0BATEIbHOCTH " https://m.edsoo.ru/7f4404f8
[ToBTOpenue, 0600IIeHNE U CUCTEMAaTH3AIHs 3HAHUH. 3amuCh,
85 CpaBHEHHE, ICUCTBHS C ACHCTBUTEILHBIMU YUCIIAMH, YHCIOBas
npsmMast
86 [ToBTOpenue, 0600IICHNE 1 CUCTEMATH3AIHS 3HAHUH.
[IponeHThI, OTHOIIEHHS, IPOTIOPLIUU
87 [ToBTOpeHue, 00001IeHNE U CUCTEMATH3AIUS 3HAHUH.
Oxkpyrienue, npuOIMKeHne, OleHKa
88 [ToBTOpenue, 0000IIEHNE U cUcTeMaTH3aIMs 3HaHui. Perenne Bbu6mmotreka [JOK
TEKCTOBBIX 33J71a4 apHPMETHISCKUM CIIOCOOOM https://m.edsoo.ru/7f443b12
89 [ToBTOpEHHE, 0000IICHUE U CUCTeMaTH3allksl 3HaHu. Perenne bubnnorexa [JOK
TEKCTOBBIX 3a7[a4 apU(PMETUIECKHM CIIOCOOOM https://m.edsoo.ru/7f443cd4
90 [ToBTOpenue, o6o0IIeHNe U cucTeMaTH3anus 3HaHuil. Perenue bubmmnoreka HOK
TEKCTOBBIX 3ajlau apu(PMETUYECKHM CIIOCOOOM https://m.edsoo.ru/7f443fea
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUs 3HAHU.
. bubmuoreka [IOK
91 [TpeobpazoBanue anredpandyeckux BhIPAKEHUH, JOMYCTUMBIE
https://m.edsoo.ru/7f4441ca
3HaYeHUs
[ToBTOpenue, 0600IIEHNE U CUCTEMAaTH3aITUsl 3HAHH.
92 [IpeobpazoBanne anredpanvdeckux BHIPAKESHUHN, TOTYCTUMBIE bubmmorexa LIOK
’ Y https://m.edso00.ru/7f444364
3HAYCHUS
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AIMs 3HAHUH.
93 [IpeobpazoBanue anredpanvdeckux BHIPAXKEHUH, TOYCTUMBIE bubmmorexa LIOK
P P > A0 https://m.edsoo.ru/7f4446f2
3HAYCHUS
94 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMS 3HAHUH. bu6muoreka [JOK

Hpeo6pa3OBaHHe aﬂre6pqueCKHx BBIpa)KeHPIfI, AOITYCTHUMBIC

https://m.edsoo.ru/7f444a94
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3HA4YCHUA

95 IToBTOpEeHHE, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM. 1 bubnmnoreka HOK
DyYHKIIUU: TOCTPOCHHUE, CBOMCTBA U3yUYCHHBIX (PYHKITUN https://m.edsoo.ru/7f444c56

9 [ToBTOpEeHUE, 0600IICHNE U CHCTEMAaTU3allvsl 3HAHUH. 1 bubnunoreka LIOK
DyHKIIUU: TOCTPOCHHUE, CBOMCTBA U3yUYEHHBIX (PYHKITUN https://m.edsoo.ru/7f444f44

97 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIMS 3HAHUH. 1 bubnuoreka [JOK
OyHKIUH: TOCTPOCHUE, CBOWCTBA U3YYCHHBIX (PYHKIUH https://m.edsoo.ru/7f44516a

08 IToBTOpEeHME, 0000IICHNE U CUCTEMATU3AIIM 3HAHUM. 1 bubnmnoreka HOK
DyHKINUU: IOCTPOCHKE, CBOMCTBA U3YUYCHHBIX ()YHKIIUH https://m.edsoo.ru/7f4452e6

99 [ToBTOpeHUe, 0600IICHNE U CHCTEMAaTH3allNs 3HAHUH. 1 bubnunoreka LIOK
['padmyeckoe penieHue ypaBHEHUI U UX CUCTEM https://m.edso00.ru/7f445516

100 [ToBTOpeHUe, 0600IICHNE U CHCTEMAaTU3allNs 3HAHUH. 1
I'paduueckoe pemieHne ypaBHEHUN U UX CUCTEM

101 Hrorosasi kKoHTpoIbHAs paboTa 1

102 O0o001IeHNe U CHCTeMAaTU3alus 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102



https://m.edsoo.ru/7f444c56
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TPOI'PAMMOBI

7 KJIIACC

Kon
npoBepsieMor
0 pe3yJibTaTa

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOI'0 00111er0o 00pa3oBaHus

1 Yucna v BBIYKCICHUS
11 BrInonHsATh, codeTast yCTHBIC U MUCbMEHHBIC TPUEMBI, apu(METHUECKUE TCUCTBUS C
' paloHaIbHBIMU YUCIAMH
HaxoauTh 3Hau€HUs YMCIOBBIX BBIPAXKEHHM, TPUMEHSATh pa3HOOOpa3HbIe CIIOCOOBI U
1.2 pUEMBI BEIYMCIICHHS 3HAYCHUN TPOOHBIX BRIPAKCHHM, COACPKAMNX OOBIKHOBCHHBIE
U JIeCATUYHBIE ApoOU
[lepexomuts oT omHOW (opMbl 3ammcu dYmcen K Jpyroil (mpeodpa3oBHIBATH
1.3 JECATUYHYIO TPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH,
B OCCKOHEUHYIO JICCATUIHYIO APOOB)
1.4 CpaBHUBATH U YIOPSAIOUMBATH PAllMOHAIbHbBIE YHCIA
1.5 OKpyrnaTh uncia
BBITIONTHATE TPUKUIKY W OIEHKY pe3ysbTaTa BBIYHACICHHWMA, OIEHKY 3HAYCHHMA
1.6 YHCIOBBIX BBIpOKEHUN. BBIMOTHATH NEHCTBUS CO CTENEHSAMH C HaTypalbHBIMH
MOKa3aTeJIsIMU
1.7 [TpuMeHSTh MPU3HAKH JISTUMOCTH, Pa3I0KEHUE HA MHOKUTEITH HATYPATbHBIX YHCEI
Pemarhs mpakTHKO-OPHEHTUPOBAHHBIE 3a/1a4M, CBS3aHHBIE C OTHOIICHHWEM BEIWYHH,
18 MPOMOPIIMOHAIGHOCTRIO  BEITUYHMH, MPOIECHTAMH, HWHTEPIPETHPOBATH PE3YJIbTATHI
' pemieHuss 3aJad ¢ y4€TOM  OTpaHMYEHHWH, CBS3aHHBIX CO  CBOICTBaMH
paccMaTpuBaeMbIX 00BEKTOB
2 AnrebGpanyeckue BbIpaKeHHs
21 Hcnonmp30BaTh alreOpandecKkyl0 TEPMUHOJIOTHIO W CHMBOJIUKY, NMPHMEHITH €€ B
' MPOIIECCe OCBOSHHS Y4eOHOTO MaTepuaa
2.2 HaxonuTh 3HaueHNs OyKBEHHBIX BBIPQXKCHUN TIPH 3a/IaHHBIX 3HAYCHUSIX TIEPEMEHHBIX
23 BeimonuaTe mpeoOpazoBaHUS I[ENOTO BBIPAKEHHS B MHOTOWIEH IPUBEICHUEM
' MOJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK
24 BrINONHATE YMHOXKEHHE OAHOWICHA HA MHOTOYWIEH MU MHOTOWIECHAa Ha MHOTOYIICH,
' IPUMEHSTH (HOPMYIIBI KBapaTa CyMMbI M KBaJpaTa pa3HOCTH
2.5 OcCy1ecTBISTh pa3oKeHNe MHOTOUICHOB Ha MHOKUTENH C TOMOLIbIO BHIHECEHHUS 32




CKOOKHM OOIIero MHOXHUTENS, TPYNIUPOBKH ClIaraeMbIX, NPUMEHEHHs (GopMyI

COKpPAIEHHOTO YMHOXKCHUS

HpI/IMeHSITb Hp606p330BaHI/I$I MHOT'OWICHOB IJid PCHICHUSA Ppa3JIMYHbIX 3aJdad U3

20 MaTEeMaTHKH, CMEXHBIX IPEMETOB, U3 PeaJIbHOM IPAKTUKU
27 Hcnonb3oBaTh CBOWCTBA CTENEHEW C HATypalbHbIMM  IOKa3aTeNsIMH UL
' peoOpa3oBaHus BHIPAKEHUIN
3 YpaBHEHUS U HEPAaBEHCTBA
Pemiats nuHeliHbIe ypaBHEHHS ¢ OJHOM MEPEMEHHOM, MPUMEHSS IpaBUiia Mepexoa
3.1 OT MCXOJIHOTO ypPaBHEHHUS K PaBHOCWIBHOMY eMmy. [IpoBepsTb, SBISETCS JIM YUCIIO
KOpHEM YpaBHEHUS
3.2 [TpuMmensTH rpaduyeckre METO/Ibl IPHU PELLICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM
> [TonGupars mpuMepsl Hap Yucell, SBISAIOMUXCA PELICHUEM JIMHEHHOTO YpaBHEHUS C
' JBYMSI TIEpEMEHHBIMU
34 CTpouTh B KOOPAMHATHOW IUIOCKOCTH Tpa(uK JIMHEHHOTO YPaBHEHUS C JBYMs
' HEPEMEHHBIMHU; M10JIb3YSICh IPpauKOM, IPUBOAUTE IPUMEPHI PELICHUs YpaBHEHUS
. Pemate cucremsl AByX JIMHEHHBIX YpaBHEHUH C ABYMs MEPEMEHHBIMU, B TOM YHCIE
' rpaduuecku
CocTaBisTh U pelarh JIMHEHHOe ypaBHEHHE WU CUCTEMY JIMHEHHBIX ypaBHEHUH 10
3.6 YCIIOBUIO 3a/ladyd, WHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/ayu
HOJy4EeHHBIH pe3ybTaT
4 Koopnunats! u rpaduku. @yHkuun
N300pakaTb Ha KOOPJMHATHOW MNPSAMONH TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
4.1 KOOpJAWHATAM, JIy4H, OTPE3KH, WHTEPBAIIbI, 3alIUCHIBATh YHCIOBBIE IPOMEXYTKH Ha
areOpanyeckoM si3bIKe
4.2 OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 3a/IaHHBIM KOOPJUHATAM
4.3 Crpouts rpaduku muHeHHbIX QyHKIMNA. CTpouTh rpaguk GyHKIUHN Y = [X|
OnwuceBaTh C MOMOIIBI0 (PYHKIIUH W3BECTHBIE 3aBUCUMOCTH MEXIY BEITUYNHAMHU:
4.4 CKOpOCTh, BpeMsl, pacCTOSIHUE, 1IeHY, KOTMYE€CTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTS,
BpeMmsi, 00bE€M paboThI
4.5 Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa
[Tonumats rpaduueckuii crnocod MpeCTaBIeHUs U aHAIU3a HHPOPMAIIH, U3BJIEKaTh
4.6 U HHTEPIPETUPOBaTh HMHPOPMALUIO M3 TpapUKOB pEaJbHBIX IPOLECCOB H

3aBHCHUMOCTEN




8 KVIACC

Kon IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM
NMpPoBePSIEMOro .
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yjabTara
1 Yucna u BBIYUCICHUS
Hcnonp3oBath HayalibHbIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YUCEN
11 JUTSL CPAaBHEHUS], OKPYTJICHUSI U BBIYUCIICHUH, U300paxaTh IeHCTBUTENbHbBIE YHCIIa
TOYKaMU Ha KOOPJAMHATHOU IIPSAMOM
[IpumensTh mOHATHE apuU(METHYECKOrOo KBaJApPaTHOTO KOpHS, HAaXOAUTh
19 KBaJpaTHbIE KOPHH, MCMOJB3Ys MPU HEOOXOAMMOCTU KAJIBbKYJIATOP, BBINOIHATH
' npeoOpa3oBaHus BBIPAKEHUH, COJEPKAIIMX KBaJpaTHbIE KOPHH, HCIIONb3Ys
CBOMCTBA KOpHEH
13 Hcnonp3oBarh 3amucu OONBIIMX M MaJIbIX YHCEN C IMOMOIIBIO JIECATHUYHBIX
' npobeit u crenenel yucna 10
2 Anrebpanyeckue BhIpaXKeHUs
21 [IpuMeHATh  NOHATHE CTENEHM C€  LEIbIM  IOKa3aTelieM,  BBINOJIHATh
' npeoOpa3oBaHMsl BRIPAXKEHUN, COIEPKAIINX CTETICHHU C IEJIbIM IMOKa3aTeIeM
55 BrBINoOAHATE TOXIECTBEHHBIE MPEOOpPa30BaHUS PAIMOHAIBHBIX BBIPAKEHUN HaA
' OCHOBE TIPaBWJI ACUCTBUIA HAJ MHOTOWICHAMH U anre0pandyecKuMu ApoOsSMH
2.3 PacknanpiBaTh KBagpaTHBIM TPEXUIECH HA MHOKHUTEIN
24 [IpumMensTh mpeoOpa3oBaHusl BBHIPAKCHUHN JIs PEIICHHs Pa3IMYHBIX 33734 U3
' MaTE€MaTUKH, CMEXXHBIX IPEIMETOB, U3 PEaTbHOUN MPAKTUKU
3 YpaBHEHHUS 1 HEpAaBEHCTBA
31 Pemate nuHEiHBIE, KBaJpaTHbIE YPAaBHEHHS M palMOHAIbHBIE YpaBHEHUS,
' CBOJISIIITECS] K HUM, CHCTEMBI JIByX YPaBHEHHUH C IBYMsI TIEPEMEHHBIMU
[IpoBONTH ITpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CHCTEM YPaBHEHHUH, B TOM
39 qrclie ¢ IPUMEHEHHEM rpaUuecKuX MpeAcTaBleHui (yCcTaHaBIUBATh, UMEET JIN
' ypaBHEHHWE WJIH CHCTEMa YpPaBHEHUW PEIICHUs, €CIH HMEET, TO CKOJBKO, U
npouee)
[Tepexoauthb OT cIOBeCHOM GOPMYTUPOBKH 3a7auu K €€ anreOpandeckoil Moienu
33 C TIOMONIBIO  COCTABJICHHS  YpaBHEHWS  WJIM  CHCTEMBl  YpaBHEHUH,
' WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1ayd IOJyYE€HHBIN
pe3ynbTaT
[IpuMeHsTh CBOICTBAa YUCIOBBIX HEPABEHCTB Il CPABHEHHUSI, OLIEHKH, PElIaTh
34 JIMHEMHbIE HEpPAaBEHCTBA C OJIHOMW TIEPEMEHHOM W WX CHUCTEMbI, JaBaTh

rpaduUecKyl0 MJUTIOCTPALUI0 MHOXKECTBA pPELICHHH HEepaBEHCTBA, CHUCTEMbI




HEPaBEHCTB

4 DOyHKIUH
[ToHumaTh ¥ HUCHOJIB30BaTh (DYHKIMOHAIbHbIE MOHATHS M S3bIK (TEPMUHBI,
4.1 CHUMBOJIMYECKHE O0O3HAYEHHUs), ONPENCNIATh 3HaUYCHHE (PYHKIUU MO 3HAYCHHIO
apryMeHTa, OlpeeIATh CBOMCTBA (PyHKIMH 110 €€ rpaduky
Crpouts rpauku 371eMeHTapHbIX GYHKLINN BUA:
4.2 y = k/x, y=k/X, y =X2, y = X3, y = [X|, OIUCBIBaTh CBOMCTBA YHCIOBOH (PYHKIHH 110 €&
rpaduxy
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOIM
NPOBEPSIeMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs
pe3yJbTara
1 Yucna v BIYKCICHUS
11 CpaBHUBATh U YIOPSAI0UYNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA
BoimonsaTe apudmernyeckue IeHCTBUS C pallMOHAIbHBIMM 4YUCIIAMH, COYeTas
1.2 YCTHBIE U MUCbMEHHBIEC MPUEMBI, BBIMOIHITh BBIUUCIEHUS C HPPALMOHATBHBIMU
YyHCIIaMu
13 HaxonuTh 3HaueHUs cTENeHEel ¢ LENBIMHU MTOKa3aTelsIMU U KOPHEH, BBIYMCIIATH
. 3HAUEHUS YUCIIOBBIX BBIPAKEHUHN
14 OkpyryisiTb  OEHCTBUTENBHBIE YHCIIA, BBIIOJHATH NPUKUAKY pe3yJbTaTa
. BBIYMCIICHHM, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHMS U HEPABEHCTBA
”1 Pemats nuHeiHble U KBaJpaTHbIE YpaBHEHUS, YpaBHEHUS, CBOJSIIMECS K HUM,
' npocTelime ApoOHO-paOHAIbHBIE YPaBHEHUS
55 PemaTh crcteMbl 1ByX IMHEHHBIX ypaBHEHUH C IByMSI IEPEMEHHBIMU U CUCTEMBbI
- JIByX YpaBHEHUH, B KOTOPHIX OJHO YpaBHEHHE HE SBISAETCS JIMHEHHBIM
’3 Pemats TexcToBble 3a1aun anreOpandyeckuM CriocoOOM C TTOMOIIIbIO COCTaBICHUS
- YpaBHEHHUS WM CUCTEMBI IBYX YpaBHEHUH C IBYMs lepeMEHHBIMU
[IpoBoNTH IpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B TOM
24 yyciae ¢ [OpUMEHEHMEeM  TIpaUuecKux  IMpeacTaBlIeHUM  (Hampumep,

yYCTaHaBIUBATh, UMEET JIM YPABHCHUE WJIM CUCTEMa YPAaBHEHUH pELICHUs, €CIIH

HMEET, TO CKOJIBKO)




Pemate nMHEHHBIE HEpaBEHCTBa, KBAJpaTHBIE HEPABEHCTBA, H300pakaTh

2.5 pelleHre HEPaBeHCTB HA YMCIOBOM MPsAMOM, 3allUCBIBATh PEIIEHUE C IOMOIIbIO
CHUMBOJIOB
Pemate cucteMbl JMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
2.6 KBaJpaTHOE HEPaBEHCTBO, H300pa)kaTb pELICHHE CHCTEMbl HEPABEHCTB Ha
YKCIIOBOM NMPSIMOMH, 3alUCBIBATh PEIIEHUE C TOMOILBIO CUMBOJIOB
2.7 VMcnonb30BaTh HEpaBEHCTBA NP PEIIEHUH Pa3IMYHbIX 3a]a4
3 OyHKIUU
Pacno3HaBath (yHKUMHM M3y4eHHBIX BMJOB. [loka3piBaTh CXeMaTUYECKU
a1 pacrojoKeHue Ha KOOPAWHATHOW IUIOCKOCTH rpadukoB (GyHKIMA Buaa: Y=KX,
. y=kx+b, y=k/x, y=ax*+bx+c, B 3aBUCHMOCTH OT 3HaueHHU KO3 HUIHEHTOB,
OTHCHIBATh CBOMCTBA (DYHKLIUN
30 [Toka3piBaTh CXEMaTHUYECKH pACIOIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
. rpaduxoB QyHkumii Buga y = VX, y = |X| 1 onuceIBaTh CBOMCTBA (DYHKIIUH
33 Crpouth M H300pa)kaTh CXEMaTHYECKH TpapuKd KBaAPAaTHUHBIX (YHKIUH,
' OIKCHIBATH CBOWCTBA KBAAPATUYHBIX (DYHKIHIA 1O UX TpaduKam
34 Pacno3naBare kBagpaTHuHyr0 (QYHKIUIO 1O (opMmyie, MPHUBOAUTH IMPUMEPHI
' KBaJPaTHYHBIX QYHKIUI U3 peaTbHOM KU3HHU, PU3HKH, TEOMETPHH
4 ApudmeTrnueckast 1 reOMeTpUYecKas Iporpeccuu
i1 Pacno3naBare apudmMeTHuecKyr0 U IeOMETPUYECKYI MPOrpecCHU IMPH Pa3HbIX
. crioco0ax 3a7aHus
42 BbIMONHATE  BBIUMCIEHMS C  WCHOJb30BaHHMEM  (GopMyn N-To  4ieHa
. apru(MeTHUECKON U TeOMETPUYECKOM MPOrPeCcCHii, CyMMBbI IEPBBIX N YIECHOB
4.3 N300pakaTh YIEHBI OCIEIOBATEIEHOCTA TOYKAMH Ha KOOPIUHATHON TIIOCKOCTH
Pemrate 3amaun, CBsI3aHHBIE C YUCIOBBIMHU ITOCIIEAOBATEILHOCTSIMH, B TOM YHCIIE
4.4 3aJaud U3 PEaJTbHOM JKM3HM (C HCIOJIb30BAHMEM KallbKYJISITOpa, LHU(PPOBBIX

TEXHOJIOTHH)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 371eMeHT cOAepPKAHUA
1 Hucna v BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATHYHBIC, IEPEXO0] OT OAHON (OopMbI 3amucu Ipobdei K
11 npyroi. lloHsTHME palMOHAJIBHOIO 4YHCIA, 3aluCh, CPaBHEHHUE, YIOPSAIOYMBAHUE
palMOHAIbHBIX YUCEI

19 ApudmeTrnueckue IeHCTBUS ¢ pallMOHATLHBIMU YnciaMu. Pemienue 3amau U3 peaibHO
' MPAaKTUKH Ha YacTH, Ha APOOH

. CreneHb ¢ HaTypaJbHBIM IOKa3aTeNIeM: OIpe/IeIeHHe, TpeoOpa3oBaHie BhIPAXKEHUN Ha
' OCHOBE OIpE/IeTICHH S, 3aICh OOJBIINX YHCET

w [IpouieHThl, 3amuch TPOLEHTOB B BHIE ApoOM U ApoOUM B BHUAE MPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4¥ Ha IIPOLIEHTHI, PELICHUE 33a4 U3 PEaJIbHOU TPaKTUKU

1.5 [IpumeHeHne NpU3HAKOB AE€IMMOCTH, Pa3I0KEHNE HA MHOKUTEN HATYpaIbHbIX YHCEI

1.6 PeanbHbIC 3aBUCUMOCTH, B TOM YHMCIIE TIpsIMasi B 00OpaTHasi MPOIOPLUUOHATBHOCTH
2 AnreOpandecKkue BhIpaKCHUS

91 IlepeMeHHbIE, YMCIIOBOE 3HAUEHUE BBIPAKEHUS C IEpEMEHHOMN. J[omycTUMBIE 3HAYEHUS
' MIEPEMEHHBIX

25 [IpencraBieHne 3aBUCUMOCTH MEX]y BeIMYMHAMH B BHJie GopMyIibl. Berunciaenus mno
' bopmynam

2.3 ITpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHUH, TOKAECTBEHHO PaBHbIE BBIPAKEHUS

2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM

25 Opnowrensl u MHorowieHsl. (CreneHb MHorowiaeHa. Cll0OKeHHME, BBIUUTaHUE,
' YMHOKE€HIE MHOTOYJIEHOB

25 DopMyIIbl COKpAIIEHHOTO YMHOXKEHMSI: KBaJpaT CyMMBbI U KBajpar pazHocTH. Dopmyna
' pa3HOCTH KBapaToB. Pa3nokeHre MHOTOUJI€HOB Ha MHOKUTENH

3 YpaBHeHUS

31 VYpaBHeHHe, KOpeHb  ypaBHEHHs, TMpaBuia  npeoOpa3oBaHUs  ypaBHEHMUS,
' PaBHOCHJIBHOCTb YPaBHEHUI

3.2 JIuHeliHOE ypaBHEHUE C OJHOM IIEPEMEHHOM, YUCIO KOPHEH JIMHEHHOIO ypaBHEHUS,
' pelnIeHne JIMHENHBIX YPaBHEHUI

33 CocraBieHre ypaBHEHH MO YCIOBHIO 3a/1aud. PeneHne TeKCTOBBIX 3a7a4 ¢ TOMOIIIBIO
' YpaBHEHUH

3.4 JluneliHoe ypaBHEHHUE C IBYMS TIEPEMEHHBIMH U €T0 Tpadux

3.5 CucremMa JBYX JIMHEHMHBIX YpaBHEHMH C JIByMs NEepeMEHHbIMH. PemieHue cucrem




ypaBHEHUI c11OCOOOM MOJACTaHOBKH. [IprMeps! pelieHns TeKCTOBbIX 3a/1a4 ¢ TOMOIIIbIO

CUCTEM ypaBHEHUH

4 Koopaunats! u rpadpuku. OyHKmm

4.1 Koopaunara Touky Ha mpsMon

4.2 Yucnossle npoMeKyTKH. PaccTosiHre MeKy 1BYMsI TOYKaMH KOOPAUHATHOU MPSIMOM

43 [IpsmoyronbHast cucrema koopauHat, ocu OX u Oy. AbGcuucca U opAMHATAa TOUYKH Ha
' KOOPJAMHATHOW INIOCKOCTH

W [Ipumepsr rpadukoB, 3agaHHBIX ¢Gopmynamu. UreHue TrpadUKOB  peabHBIX
' 3aBUCUMOCTEHN

4.5 [Tonstue pynkuuu. I'paduk dpynxun. CroiicTBa GyHKINH

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

4.7 I'padmueckoe penieHne IMHEWHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX ypaBHEHUI

8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COJePKAHUS

1 Hucna 1 BBIYUCICHUS

11 KBanpatusiii kopenb u3 uucna. [lonstue o0 uppanuoHaabHOM uMcie. JleciTUUHbIE
' MPUOIIKEHUS UPPAIIMOHATIBHBIX YHCE

1 CpoiicTBa apuMeTUUECKUX KBAJPAaTHBIX KOPHEW U UX MPUMEHEHHE K TPeoOpa3oBaHUIO
' YUCIIOBBIX BBIPAKEHUW U BBIUUCICHUSAM. [[eliCTBUTENBbHBIC YHCIIa

1.3 Cremnens cC 1e7bIM TIOKa3aTesieM u e€ cBoiicTBa. CTaHmapTHas 3aluch Ynuciia
2 Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpartuslii TpEXusieH, pa3ioKeHUe KBaIPaTHOTO TPEXWICHA HA MHOXKUTENH

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoil 1poou

2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeIeHUE alnredpandeckux Ipoodei

24 ParmonanbHble BEIpaXXeHUS U UX ITpeoOpa3oBaHue
3 VYpaBHEHUs 1 HEPABEHCTBA

3.1 KBanpatHoe ypaBHenue, popmyra KopHeil kBagpaTHOro ypaBHeHus. Teopema Buera

3.2 Pemenue ypaBHeHM#, CBOIAIINUXCS K TUHEUHBIM U KBaIPATHBIM

3.3 [Ipocreitmme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'padmueckas uHTEpIpeTaus YypaBHEHUN C JBYMsI IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX
3.4 YpaBHEHUH C JByMs TI€peMEHHBIMHU. I[IpuMepbl pelieHuss CUCTEM HEITUHEHWHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMHU
35 Pemrenne TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM




3.6

UucnoBbie HEPABEHCTBA M UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 01HOM TIepeMEHHOM
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JluneliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOM
3.10 CucreMbl TMHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
4 OyHKIUU
i1 [Monatne ¢ynkuuu. OONACTH OHpeneNeHUss U MHOXKECTBO 3HAUYCHUH (QYHKIUU.
' CrniocoObl 3a1anust GyHKITUN
4.2 I'paduk pynkmuu. Urenue cBoicTB GyHKIMM 10 €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKIIHIA, OTpAKAIOIIUX pealbHble IPOLECCH
44 OyHKIUH, OMUCHIBAIOIINE MPSAMYIO M 00paTHYIO MPONOPIHUOHAIBHBIE 3aBUCUMOCTH, MX
' rpaduxu
45 Oyukuuu y =x2, y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHI
9 KJIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BBIYUCICHUS
11 ParmonaneHble ymcna, MppalMOHAIBHBIE YMCIA, KOHEYHBIE M OECKOHEUHBIC JIECSTUYHBIC
' Jpobu
MHOXeCTBO JIeHICTBUTENBHBIX YHCEN, JIeHCTBUTENbHbIE 4YHMCIa KaK OECKOHEYHbIE
1.2 NecATUYHbIe JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIYy MHOXECTBOM
JeMCTBUTENBHBIX YUCEN U KOOPAUHATHOH npsiMoii. CpaBHEHHNE JeHCTBUTEILHBIX YUCET
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YUCIAMH
W3mepenusi, mnpuOmKeHUs, OIEHKH. Pa3Mepbl O0OOBEKTOB OKPYKAIOLIETO MHpAa,
14 JUTATEIIFHOCTh TIPOIIECCOB B OKpYXKaromeM mupe. [IpubmmkéHHOe 3HAaYCHWE BEIWYHMHEI,
' TOYHOCTh mnpuOmKeHus. Oxpyrinenue uwucen. llpukuaka ©u  OLEHKAa pe3ylbTaToOB
BBIYMCIICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHMS ¢ OAHOM IEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PelieHne ypaBHEeHUHN, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanparnoe ypaBHeHue. Pemienne ypaBHeHUH, CBOAALIMXCS K KBAAPATHBIM
2.4 bukBanpatHoe ypaBHeHue. [IpuMepsl pelieHuss ypaBHEHUN TPETbe U YETBEPTOU CTEIICHEN




Pa3I0KCHUEM HAa MHOXUTCIIN

2.5 Pemenue qpoOHO-paliMoHaTbHBIX YPaBHEHHI

2.6 CucTtembl ypaBHEHUT

2.7 VYpaBHeHHe ¢ ABYMS IEPEMEHHBIMH H €T0 rpaduk

2.8 Pewenne cucreM IByX JIMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU

29 Pemienue cucrem AByX ypaBHEHHUM, OJHO M3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOM
' CTETEeHH

2.10 I'padpuaeckas mHTEpIpETALHS CHCTEMBI YPAaBHEHUH C ABYMSI IEPEMECHHBIMH

2.11 Pemenne TekCTOBBIX 33714 anreOpanyeckKuM CriocoooM

2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA

2.13 = Pemienue TUHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN

2.14 = PemeHue cucTeM JMHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOMN

2.15 = KsagpaTHble HEpaBeHCTBA

2.16 = TI'paduyeckas HHTEpIpETAIMs HEPABCHCTB U CUCTEM HEPABEHCTB C JBYMSI IIEPEMEHHBIMU
3 OyHKIUU

31 KBanmparnunass ¢ynkuwms, e€ rpaduxk u cpoiictBa. [lapabona, KOOpAWHATHI BEPIIUHBI
' napaboibl, 0Cb CHMMETPHUH MapadoIbl

3.2 I'paduku dpynkimii y=Kx, y=kx+b 1 ux coiicra

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

3.4 I'paduxm GyHkumii , u ux cBoicTBa
4 UwucoBbIe TIOCIIEI0BATEIHHOCTH

41 Onpenenenne #  CHOCOObI  3a/laHUsl  YMCIOBBIX  IOCJIENOBATENIbHOCTEH. 3agaHue
' MOCIIE0BATEHHOCTH PEKYPpPEHTHOM hopmyIoit u ¢popmymoii N-To uiaeHa

43 Apudmernueckass mporpeccus. dopmynbl N-To 4yineHa apuOMETHUECKOW MPOTPECCHH,
' CYMMBI TIEPBBIX N UJICHOB

13 l'eomerpuueckass mporpeccus. @opmMynsl N-ro 4YieHAa TE€OMETPHUUYECKOH MPOTPEecCHH,
' CYMMBI TIEPBBIX N YICHOB

14 N3o00pakeHne YiaeHOB apu(PMETHIECKON M TEOMETPUUYECKOW MPOTpPeccHil TOYKaMH Ha
' KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIOHEH U AJIBHBIN POCT

4.5 CnoxHbI€ IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YVJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

Kox
NpoBepseMoro
TpedOBaHMS

HpOBepﬂeMbIe TpeﬁoBa}mﬂ K IPE€AMETHBIM pe3yjbTaTaM 0CBOCHUSA OCHOBHOM

00pa30oBaTeJILHOM POrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHUS HA OCHOBE
o1rocC

YMeHHne omnepupoBaTh MOHITHAMHU: MHOXKECTBO, IOJMHOXECTBO, ONEPALMU HAJ
MHOXKECTBaMH; YMEHHUE ONEepPUPOBATh MOHATUSAMU: rpad, CBA3HBINA rpad, nepero,
LUKJI, NIPUMEHITh UX NpPHU PELICHUH 3a/lady; YMEHHE HCIOJb30BaTh rpaduyeckoe
MPEJICTABICHUE MHOKECTB JUISl ONUCAHUS PEAIBHBIX MPOLIECCOB U SABJICHUMN, MPH

pCUICHUHU 3a4a4 U3 APYIux y‘le6HI>IX mpeaIMCTOB

YMeHue OIcpupoOBaATH INOHATHUAMMU: OIIpCACIICHUC, aKCHOMa, TCOpPEMaA,
A0Ka3aTCJIbCTBO, YMCHHC pacClio3HaBaTb HCTHUHHBIC W JIOKHBIC BbICKA3bIBAHUA,
INPpUBOAUTL IIPUMEPBI MU KOHTPHPUMCEPLI, CTPOUTHL BBICKA3bIBAHWUA KW OTPHULAHHA

BbICKa3bIBAHUN

YMeHue omnepupoBaTh MOHATUSAMH: HATYpPaJIbHOE YHCIIO, MPOCTOE M COCTABHOE
YHCIIO0, JAETUMOCTh HATypalbHBIX YHCEN, MPU3HAKU JEIUMOCTH, IIeJI0€ YHUCIIO,
MOJyYJb 4Hucia, OOBIKHOBEHHas MpoOb W JecATUYHasi JpoOb, CTaHMAAPTHBIN BH]
4uclia, paIlMOHAaIbHOE YHCIO, UppalMOHAaIbHOE YHCTO0, apudmeTnyeckuit
KBaJpAaTHBI KOPEHb; YMEHHE BBINOJHATH ACHCTBUS C YHUCIAMH, CpPaBHUBATh WU
YIOPSIOYMBAThH YUCIIA, MPEACTABIATH YMCIa Ha KOOPJAUHATHON MPSMOM, OKPYTIISATh

qucia, YMCHHUC OCIIATh NPUKUIKY U OLCHKY PE3YyJIbTaTa BBIUMCIICHU N

YMeHue  omnepupoBaTh  MOHATUSIMH:  CTENEHb C  II€JIbIM  [OKa3aTeJeM,
apudmeTnyecKuil KBaJIpaTHBII KOpEHb, MHOIOWIEH, airedpanyeckas JIpoOb,
TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOH CTerneHu OOoJbllle €IHMHMIIBI;
YMEHHE BBINOJIHATH pacu€Tel mo ¢GopMysaM, npeoOpa3oBaHHs LENbIX, APOOHO-
palMoOHANBHBIX BBIPAXXEHUN U BBIPAKEHUH ¢ KOPHAMH, pa3IoKeHHEe MHOTOUJIEHa Ha
MHOXHTEIH, B TOM YHCJIE C HCIIOJIb30BaHHEM (OpMyN pa3HOCTH KBAJApaToB M

KBaJApaTa CyMMBI U pa3HOCTHU

YMeHue ornepupoBaTh MOHATHUSAMH: YHCJIOBOE PAaBEHCTBO, YpPaBHEHHE C OJHOMU
MepEMEHHOM, YICIIOBOE HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM; YMEHHE PelIaTh
TUHEIHBIE U KBaJIpaTHbIE YpaBHEHUs, JPOOHO-PAllMOHAIBHBIE YPaBHEHUS C OJIHOM
MEPEMEHHOM, CUCTEMBI JBYX JUHEUHBIX YpaBHEHUU, JIMHEHHbBIE HEPABEHCTBA U UX
CHCTEMBI, KBaJpaTHble M ApOOHO-pallMOHAJbHBIE HEPAaBEHCTBA C  OJHOMU
MEPEeMEHHON, B TOM 4YHCIIe€ TpU pEIIeHWH 3aJad U3 JAPYyruX NpeaIMeToB U

MPaKTUYCCKUX  3ada4d4; YMCHUC HCIOJb30BATh KOOPAWHATHYIO [IMPIMYIO U




KOOPJIMHATHYIO IMJIOCKOCTh I U300pa)KeHUs! pPellieHUil ypaBHEHUI, HEPAaBEHCTB U

CUCTEM

YMeHue onepupoBarh MOHATUAMH: (QYHKUUSA, Tpapuk (yHKUWU, HYIH (DYHKIHH,
IPOMEXYTKH  3HAKONOCTOSHCTBA, INPOMEXKYTKM  BO3pAacTaHUs,  yObIBaHUS,
HauOonplllee W HAWMEHbIIEe 3Ha4YeHUs (YHKIMM, YMEHHE OIEPHpPOBATH
HNOHSATHAMH: TpsAMas HPONOPIHOHAIBHOCTh, JIMHEWHas (YHKIUS, KBaApaTH4HAS
¢byHKIMs, 0OpaTHAs MPOMOPIIMOHATBHOCTE, Tapadoia, TuIepooIa; yMEeHHEe CTPOUTh
rpaduku QYHKIUHA, UCTIONB30BAaTh IPAUKH YIS ONPEICTICHUSI CBOMCTB IPOLIECCOB
Y 3aBUCHMOCTEH, JUIA PELIeHUs 3a7ad U3 JPYTruX y4yeOHBIX MPEJAMETOB U peallbHOU

KN3HH, YMCHHUC BbIpakaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXAY BEIIMYMHAMU

YMeHue omnepupoBaTh IMOHSATHSMHU: IOCIEIOBATENbHOCTh, apupMeTHyeckas u
reoMeTpuyecKas IIPOrPECCUi; yYMEHHE UCII0JIb30BATh CBOICTBa
1ocJe10BaTeNbHOCTEN, (POPMYIIBI CYyMMBI U OOIIEro 4ieHa MpH pelIeHUH 3a/ad, B

TOM YHCIIC 33/1a4 U3 IPYTUX YICOHBIX TPEIMETOB U PEATLHOM KU3HU

YMeHue pemaTh 3aJjaud pa3HbIX TUIOB (B TOM YMCJI€ Ha MPOLEHTHI, 10JIM U YacTH,
IBIDKEHHUE, padoTy, IIEHy TOBApOB U CTOMMOCTH MOKYIIOK M YCIYT, HAJIOTH, 3a/1a41
13 00J1aCTH yIIpaBJICHUs JIMYHBIMU U CEMEHHBIMU (PMHAHCAMM); YMEHUE COCTaBIIATh
BBIDQKEHUS, YypaBHEHUS, HEPABEHCTBA M CHCTEMbl IO YCJIOBHMIO 3aJayH,
UCCIIeI0BaTh MOJMyYEeHHOE PelIeHHE U OLIEHUBATh MPaBA0NOA00HOCTh MOJYYEHHBIX

pe3yJIbTaToB

YMeHnue onepupoBaTh NOHATUAMU: (hUTypa, TOUKA, OTPE3OK, MpsMas, JIy4, JOMaHas,
yroj, MHOTOYTOJbHHUK, TpPEYrojJbHUK, pPAaBHOOEAPEHHBII U PaBHOCTOPOHHMI
TPEYrOJbHUKHU, NMPSMOYIOJbHBIA TPEYrojibHUK, MeAHaHa, OMCCEKTpPHCAa U BBICOTA
TPEYroJIbHUKA, YETBIPEXYTOJbHUK, MapaijenorpaMM, pomO, MpsSIMOYroJbHUK,
KBajpaT, Tpameuus; OKpPYKHOCTb, Kpyr, KacaTelbHas; 3HAaKOMCTBO C
MPOCTPAHCTBEHHBIMU (PUTypaMHu; YMEHHME peliaTh 3ajJaud, B TOM 4YHCIE U3
MTOBCE/IHEBHOM JKM3HH, HA HaXOXKJEHHE F€OMETPUUECKUX BEIIMYMH C TPUMEHEHUEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

10

YMeHue onepupoBaTh MOHSATHUSMH: PABEHCTBO (UTYp, PABEHCTBO TPEYrOJIHHHUKOB;
MapaJuIeIbHOCTh W INMEPHEHIUKYISIPHOCTh TMPSAMBIX, YIOJl MEXKIAY HpPSIMbIMH,
NEPIIeHANKYIISP, HAKJIOHHAs, IPOEKIHs, o100ue Gpuryp, mo1o0HbIe TPEYroIbHUKH,
CUMMETPHUSI OTHOCUTEIIBHO TOYKM W IPSAMOM; YMEHHE paclliO3HaBaThb PABEHCTBO,
CUMMETPHIO U Toj1o0ue Guryp, napauieIbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX B

OKpYIKaroIieM MHIpe

11

YMeHue omnepupoBaTh MOHSATUSMU: JAJUHA, PAcCTOSHUE, Yroa (BeIMYMHA YIia,
CUHYC M KOCHUHYC YIJIa TPEyrojbHUKA), IJIOIIAJb; YMEHHE OIICHUBATH pa3Mephl

MpeIMeTOB U OOBEKTOB B OKPYKAIOLIEM MHpE; YMEHHE NPUMEHATH (HOPMYIIbI




IepuMeTpa U IJIOMAad MHOTOYTOJIBHUKOB, JIMHBI OKPY>KHOCTH U IUIOIIAHA KpPYyTa,
o0beMa TPSIMOYTOJIBHOTO MapajUieNieNuIie]a; YMEHHE NPUMEHATh TMPU3HAKU
paBEHCTBa TPEYTrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA, TEOPEMY
[Mudaropa, TPUTOHOMETPUYECKHE COOTHOIICHUS JJIi  BBIUMCICHUS  JUIHH,

pacCTOAHUH, TJIOIIAACH

12

YMmenue uzo0paxarbh IUIOCKHE (QUIYpbl U WX KOMOHMHAIMM, MPOCTPAHCTBEHHbIE
(GUrypsl OT pyKH, ¢ IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JICKTPOHHBIX CPEJICTB

I10 TEKCTOBOMY HJIKN CUMBOJIBHOMY OIIMCAHUIO

13

Vmenue OIICpHUPOBATE  ITOHATUAMMU: IpsAMOYIrojibHaA  CUCTEMA KOOPAWHAT,
KOOpAUHATbl TOYKH, BEKTOpP, CyMMa BCKTOPOB, IMPOU3BCACHUC BCKTOpa Ha YMUCIIO,
CKaJILIpHOC  HNPOU3BECACHHUEC  BCKTOPOB, YMCHHC HCIIOJIb30BATHL BCKTOPHI U
KOOpAUHAThl Jid HOPCACTABJICHUA AAHHBIX WM PCHICHUA 3aaa4, B TOM 4YHUCIIC U3

APpyrux y‘Ie6HBIX npeaMCETOB U peanLHoﬁ KHN3HU

14

YMeHue onepupoBaTh IOHSATUSMHU: CTOJOHUKOBBIE M KpPYTOBbIE JUArpaMMBbl,
TabMuLBl, cpegHee apupMeTHYecKoe, MeAMaHa, HauOousiblliee M HaUMEHbLIee
3HAYEHHs, pa3Max YHUCIOBOro Habopa; yMEHHE W3BJIEKaTb, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh MH(GOPMAIINIO, IPEJACTABICHHYIO B Ta0JIMIaX U Ha JUarpaMmax,
OTPaXKAOILYI0 CBOMCTBA M XapaKTEPUCTHUKU PEAJbHBIX IPOLECCOB U SBIEHUI;

YMCHHE PACIIO3HABATh U3MCHYUBBIC BCIIMUUHBI B OKPYIKAIOMIEM MUPC

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA OMBIT (CIy4alHBIA 3KCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HCXOJ) CIy4allHOro OMmbITa, ciay4aiiHoe
COOBITHE, BEPOSITHOCTb COOBITHS; YMEHHE HAXOJUTh BEPOSITHOCTH CIy4YaiHbIX
COOBITUH B OMNBITaX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMU; YMEHUE
pemiaTh 3a7ayd METOAOM OpraHM30BaHHOTO Iepedbopa M C HCIOJIb30BAaHHEM
MpaBWjla YMHOXEHHS; YMEHUE OLICHMBAaTh BEPOSTHOCTU pPEAIbHBIX COOBITHH H
SBJICHUH, TOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHIA
B OKPY’KalolIeM MHUPE U B KU3HU; 3HAKOMCTBO C MOHSITHEM HE3aBUCHUMBIX COOBITUH;

3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCENl U €r0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh NOAXOAAIIMM M3YYEHHBIH METOA JUIS peIIeHUs 3aaayH,
MIPUBOJUTH NPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEN B MPHUPOAE W KHU3HH,
pacro3HaBaTh IPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B MCKYCCTBE, OIIHMCHIBATH
OTJIEJIbHBIE BBIIAIOIINECS PE3YJIbTATHI, MOJYYECHHBIE B XOJ€ Pa3BUTUS MAaT€MaTHKU
KaKk HayKW, IPUBOAUTH IIPUMEPHI MATEMATUYECKUX OTKPBITMA M HX aBTOPOB B

OTEYECTBEHHOW M BCEMUPHOW UCTOPUH




HHEPEYEHbDb 3JIEMEHTOB COILEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
1 Yucna v BBIYKCICHUS
11 Harypanbnble u nensle yncina. [Ipu3Haku 1enuMoCcTH LenbIX Yucelt
1.2 OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEYHBIE IEPUOANIECKHIE APOOH
13 Panmonanbubie yncia. ApudMeTHuecKue onepanyy ¢ paloHaIbHBIMU YUCIIaAMHU
1.4 JlelicTBuTenpHble yncia. ApupMeTuyecKre onepaunn ¢ JeHCTBUTENbHBIMUA YUCIAMU
L5 [TpubnmxEHHble BBIYMCICHUS, MPaBUIa OKPYIJICHUS, MPUKUAKA M OLEHKA pe3ysbTaTa
- BBIYHCIICHUI
2 AnrebpanuecKue BRIPAKCHHS
2.1 bykBeHHbIE BbIpakeHUS (BBIPAKECHHSI C TIEPEMEHHBIMH )
25 Crenenb c nenslM nokasateneM. CTeneHb C palMOHANbHBIM MOKa3zareneM. CBoHcCTBa
- CTENEHU
2.3 MHorousneHsl
24 Anrebpanyeckas ApoOb
”E Apudmernueckuil KOpeHb HaTypalbHOW cremeHu. JleHcTBUS ¢ apudMeTHUYeCKUMHU
. KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 VYpaBHEHUS U HEpPAaBEHCTBA
3.1 Lensle 1 npoOHO-parioHaibHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 Hensie n npoOHO-paliioHaIbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 UucnoBsle nocae10BaTENbHOCTH
4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN
4.2 Apudmerndeckas 1 reomeTpuueckas mporpeccuu. @opmysa CI0KHBIX IPOLIEHTOB
5 OYHKII
OyHkus, crnocodsl 3ananus ¢yHkuuu. ['padux dyHknuu. O6nacte omnpeneneHus u
- MHOKeCTBO 3HaueHui ¢(ynkumu. Hymm ¢ynxuuu. IIpomexyTku 3HAKOIOCTOSHCTBA.
. [IpomMexxyTKM MOHOTOHHOCTH (QYHKIUH. MaKCUMyMbl M MHUHUMYMBI (YHKIIHH.
Haubosnbiiee u HanMeHblee 3HaYeHUE (PYHKIIMU Ha TPOMEKYTKE
6 KoopanHatsl Ha IPSIMON U MIIIOCKOCTH
6.1 Koopnunarnas mpsimast
6.2 JlexapToBbl KOOPANHATHI HA TUIOCKOCTH




I'eomerpus

7.1 ['eomeTpuueckue Gpurypsl U UX CBOMCTBA
1.2 TpeyroabHHUK
7.3 MHOroyrojasHuKu
7.4 OKpYXHOCTh ¥ KPYT
7.5 N3mepenne reoMeTpruIecKuX BETHYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTh 1 CTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHKA
8.2 BepositHoCTh
8.3 KomOuHaropuka
8.4 MHuosxecTBa
8.5 I'padsr
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