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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIsSIETCS OJIHUM U3 OMOPHBIX KYpCOB OCHOBHOTO 00Iero oOpa3oBaHMs: OHA
obecrieuMBaeT M3y4YeHUE JIPYTUX JUCHUIUIMH, KAaK €CTECTBEHHO-HAYYHOIro, TaK U
T'YMaHUTAPHOTO ITUKIIOB, €€ OCBOCHHWE HEOOXOMWMO IS TPOJIOJDKCHHUS OOpa3oBaHUS U B
MMOBCEHEBHOM XM3HU. Pa3BuTHEe y 00yJaromuXxcs HAyIHBIX TIPEACTABICHUNA O TTPOUCXOKICHUN
U CYUIHOCTH anreOpamdeckux aOCTpakiuid, croco0e OTpakeHHs MaTeMaTH4YeCKOW HayKon
SBJICHUM W TPOIECCOB B MPHUPOJIE M OOIIECTBE, POJIU MATEMAaTHYECKOTO MOJEIMPOBAHUS B
HAay9YHOM TIO3HAHUHU M B MPAKTHUKE CIIOCOOCTBYET ()OPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHUS 1
KAaueCTB MBIIUICHUS, HEOOXOJAUMBIX JIJIl aJalTallid B COBPEMEHHOM IH(PPOBOM OOIIECTBE.
N3yuenue anrebpbl obOecreurBaeT pa3BUTHE YMEHHsS HaONIO[aTh, CpPaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAHHO
000OCHOBBIBaTh CBOU JIEUCTBHS U BBIBOJIBI, (hOPMYIUpPOBaTh yTBepkaeHUsA. OCBOeHHE Kypca
anreOpbl 00ecreunBaeT pPa3BUTUE JIOTUYECKOTO MBINUICHHUS OOYyYarOUIUXCA: OHU UCIOJb3YIOT
NEAYyKTUBHBIE M WHAYKTUBHBIE  pACCYXKIEHUs, OO0O0OIIEHME U  KOHKPETHU3AIMIO,
abctparupoBanre W a”ainoruto. OOydeHue anrebpe MpernoyiaraeT 3HAYUTENIbHBIA O00BEM
CaMOCTOSTENILHON JCSITEIBHOCTA 00YYalOlUXCs, TT0O9TOMY CaMOCTOSITEJIbHOE pEIleHUE 3a/1a4y
SBJISIETCA peanu3aluen 1esaTeIbHOCTHOTO NPUHITUIIA 00yUYEHHUS.

B crpyktype mnporpamMmmbl ydeOHOro Kypca «Amnredpa» Uisi OCHOBHOTO OOIIEro
00pa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-METOANYECKUE JuHUU: «Yucna u
BBIYHMCIICHUS», «ANTeOpandecKkue BBIPAKEHUS», «YPaBHEHUS U HEPABEHCTBaY, «DyHKIIHM.
Kaxnas U3 3TUX colepx’aTeabHO-METOAUYECKUX JIMHUI PAa3BUBACTCS HA MPOTSIKEHUU TPEX JIET
M3YUYEHHMS Kypca, B3aUMOJICUCTBYS C IPYTUMH €ro JUHUSAMU. B XoJie n3ydeHust yaeOHOro Kypca
oOyJaromuMcsi  TPUXOJIUTCS  JIOTMYECKU  pacCyXaaTh,  HCIOJIb30BaTh  TEOPETUKO-
MHOKECTBEHHBIN SI3bIK. B CBS3M ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpa» BKIIOYCHBI
HEKOTOPBIE OCHOBBI JIOTHKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jieflax MaTeMaTH4YECKOIO
oOpa3oBaHMsI M CHOCOOCTBYIOIIME OBJAJACHUIO OOYYaIOIMMUCS OCHOB YHHBEPCAJIHLHOTO
MaremaTudeckoro sizbika. CojepkaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOro Kypca
«AnreOpay SIBIIETCS €ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue JMHUKM «Yuciaa W BBIYKCICHUS» CIYXWAT OCHOBOWM ISl JajdbHEUIIEro
W3Y4YEHUSI MAaTEMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JOTUYECKOTO MBIILICHUS,
(hopMHUPOBAHUIO YMEHUSI MOJIb30BATHCS AITOPUTMAMHU, & TaAKKE MPUOOPETEHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsl TTOBCETHEBHOM >KU3HMU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE
OCHOBHOTO OO0IIIEro o0pa3oBaHusl CBS3aHO C PallMOHAIBLHBIMUA U UPPAIMOHAIBHBIMU YHCIIaAMHU,
(hopMHUPOBaHHEM TMPEJCTABICHUN O JCHCTBUTEILHOM YHCIIE. 3aBepIIeHHEe OCBOSHUS YHCIIOBOM
JUHUU OTHECEHO K CpeHeMY 001eMy 00pa30BaHHIO.

Conepxanue JByX aireOpanueckux JIMHUN — «AJreOpandeckue BBIPOKCHUS» U
«YpaBHEHHs] M  HEPABEHCTBa»  CHOCOOCTBYET  (OPMHUPOBAHUIO Yy  OOyYarolIUXCs
MaTEeMaTUYeCKOro armapara, HEeOOXOAMMOTrO I peHIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
MPEAMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00111€TO 00pa3oBaHus
y4eOHBI  MaTepuall TPYNIUPYETCS BOKPYT  pAlMOHAIBHBIX  BBIpAXKEHHH. AunreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEeMaTUKH KaK sI3bIKA JJISI TOCTPOCHUSI MaTeMaTHYECKUX MOJIEIICH,
OTMCaHUS MIPOIIECCOB U ABJICHUMN pealbHOro Mupa. B 3amaun oOydeHus anredpe BXOIAT TaKKe



JaNbHEHIIIee pPa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YaCTHOCTH, IS
OCBOCHHS Kypca HWHGOPMATHKH, W OBJIAJICHUEC HAaBBIKAMHU JCAYKTHUBHBIX PaCCYKICHUU.
[TpeobpazoBanre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEN K
MaTEMaTUYECKOMY TBOPYECTRBY.

Conepxxanue  (QyHKIHOHAIBHO-TpaQUUECKOW  JIMHUM  HAIIEJIGHO Ha  IOJy4YeHUe
O0OyJarOIMMUCS 3HAHUHN 0 (PYHKITUAX KaK BaKHEUIIEH MaTEeMaTHIECKON MOJCIHN JIJIsl OTIICAHUS
U UCCJENO0BAHMS Pa3sHOOOPA3HBIX IMPOLIECCOB M SIBICHUN B Npupoae U oOmectBe. M3yueHue
MaTepralia CIHOCOOCTBYET pPa3BUTHIO Yy OOYYaIOIIMXCA YMEHHUS MCIOJIb30BaTh pPa3IMYHbIE
BBIPA3UTENIbHBIE CPEJCTBA SI3bIKA MATEMAaTHKU — CIIOBECHBbIE, CUMBOJIMUECKHE, TpaduyuecKue,
BHOCHT BKJIaJl B (pOpMHUpOBaHUE MPEACTABICHUN O POJIM MATEMATHKHU B Pa3BUTHH [IUBUIIN3AINN
U KYJbTYPBI.

CornacHo ywyeOHOMYy miaHy B 7-9 kimaccax wu3ydaercss ydeOHBIM Kypc «Anredpay,
KOTOPBIN BKIIIOYAET CIEYIOIIME OCHOBHBIE pa3felibl coaepxaHusi: «Yucina M BBIYMCICHUSD,
«Anrebpanyeckue BhIPAKEHUN», « Y pPaBHEHUS U HEPABEHCTBA», « DYHKIIUI.

Ha u3yuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 knacce — 102 yaca (3
yaca B Henenmo), B 8 kinacce — 102 gaca (3 gyaca B Heneno), B 9 kimacce — 102 gaca (3 gyaca B
HEJIETTIO).



COJAEPKXAHUE OBYUYEHUA

7 KIIACC

Yuciia 1 BbIYMCTICHUS

Jlpobu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEX0J OT OJHOW (QopMmblI 3amucu Apodeit k
npyroi. [ToHsiTHE pallMOHATBHOTO YKCIIA, 3aIIHCh, CPABHEHHE, YIOPAIOYMBAHUE PALIMOHATIBHBIX
qrcesl. ApupMeTHUecKrue IEUCTBUS C pallMOHAJIBHBIMY YKciIaMu. Perienne 3a1a4u U3 peanbHOU
IPAaKTUKU HA YaCTH, Ha IpOOHu.

CreneHp ¢ HaTypaJdbHBIM TOKa3aTelIeM: OINpeesieHUe, Mpeodpa3oBaHUe BBHIPAKEHUN Ha
OCHOBE ONPEEIICHNUS, 3aMUCh O0IbIINX Yrcel. [IpoleHThl, 3anuch TPOIEHTOB B BUJIE IPOOH U
Apodu B BUJE MPOLEHTOB. Tpu OCHOBHBIE 337aul Ha MPOLIEHTHI, PELICHUE 33/1a4 U3 peaJbHON
IPAKTUKH.

IIpuMeHeHne NPU3HAKOB IEITUMOCTH, Pa3I0KEHUE HA MHOKUTEIIN HATYPAJIbHBIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YKCIIE IpsiMasi U oOpaTHasi IPOMOPLIMOHATIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IIlepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKECHUS C NMEPEMEHHOU. JlomycTuMmble 3HAYEHUS
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEJIMUMHAMU B BHJE (OPMYIIBL.
Boeruucnenus no gopmyinam. [Ipeodbpa3oBanrie OyKBEHHBIX BBIPAKEHHM, TOKIECTBEHHO PABHbBIE
BBIPA)KEHMSI, NIPAaBUJIa MPEOOPa30BaHUs CYMM U IIPOU3BEIAEHUH, MMPAaBHUIIa PACKPBITHSA CKOOOK U
MIPUBEJEHUS TOJTOOHBIX CIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpnHounensl 1 MHOrowieHsl. CteneHs MHOrowieHa. Ciio)keHue, BBIYUTaHUE, YMHOKEHUE
MHOTOWIEHOB. POpMyJibl COKPAIIEHHOIO YMHOKEHHS: KBaJIpaT CyMMBI M KBaJpaT pPa3HOCTH.
dopMya pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOKHUTEH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, IPaBUiia IPeoOpa3oBaHUs YpaBHEHHs, pAaBHOCHIIbBHOCTD
YpPaBHECHUM.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YHCIIO KOPHEN JIMHEMHOTO YpPAaBHEHWS,
pelieHne JIMHEMHBIX ypaBHEHMH. COCTaBJIEHHWE YpPAaBHEHUM IO YCJIOBUIO 3aaaudd. Pemenwne
TEKCTOBBIX 33/1a4 C IOMOILI0 YPABHEHUIA.

JIuHeliHOe ypaBHEHHUE C JByMs NEpPEMEHHbIMHU U ero rpaduk. CucreMa JBYX JTUHEHHBIX
ypaBHEHHUH C JBYMsI MEepEeMEHHBIMU. PerieHue cucteM ypaBHEHHH CHOCOOOM TMOJICTAaHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 33/1ay C MOMOIIbIO CUCTEM YpaBHEHUH.

DyHKUNHA

Koopaunara Toukum Ha mnpsmon. UwucioBble NPOMEXYTKH. PaccrosHue Mexny IByMs
TOYKaMH KOOPJAVMHATHOU MPSIMOM.

[IpsmoyronbHas cucrema koopauHar, ocu Ox m Oy. AbGcuucca U opavHATa TOYKHA Ha
KOOpJIMHATHOM MockocTH. [Ipumepsl rpadukoB, 3agaHHbIX Gopmyiamu. Urenue rpaduxon
peanpHbIX 3aBucuMocTel. [lonstue dynkuun. [padux dyaxkumm. CpoiicTBa (yHKIIHIA.
JIuneiinas ¢ynkiwys, e€ rpaduk. ['paduk dyakuuu y = |X|. I'paduyeckoe perreHne TUHEHHBIX
YPaBHEHUH U CUCTEM JIMHEUHBIX YPABHECHUM.

8 KIIACC
Yuciia ¥ BBIYUCTCHUS



KBagpatHeiii kopeHb u3 uucina. [lonstue o0 wppaunoHanbHOM uwucie. JlecsaTUuHbIE
NpUOIMIKEHUST UPPALMOHANIBHBIX yKces. CBOMCTBA apu(PMETUUECKUX KBAPATHBIX KOPHEN U UX
NPUMEHEHUE K NpeoOpa30BaHUIO UYMCIIOBBIX BBIPAXKEHUHW M BBIYUCICHUAM. [lefiCTBUTENbHBIE
qHUCIIA.

Crenens ¢ enpIM nokasareseM U e€ cpoiictBa. CTaHAapTHas 3alUCh YHCIIA.

AnreOpandeckue BhIpaKeHUSIAJIredpandyeckue BbIPaKeHHUs

KBagpaTHbIil TpEXUIIEH, pa3I0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKHUTEIIN.

Anrebpanyeckass ApoOb. OCHOBHOE CBOMCTBO anrebpamveckoir apoodbu. CroxxeHue,
BBIUUTAaHUE, YMHOXKEHUE, JIeJIeHHEe ainredpanyeckux apoOeil. PaninoHanbHble BRIpAXKEHUS U UX
npeodpazoBaHue.

VYpaBHEHUs 1 HEpaBEHCTBAY pABHEHHUS] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBajapaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHMI, CBOASAIIMXCA K JMHEHHBIM W KBajapaTHbIM. [Ipocteitmme apoOHO-
palMOHAIIBHBIE YPABHEHHS.

['paduueckas uHTEpHIpeTalUsi YpaBHEHUN C JBYMS NEPEMEHHBIMH U CUCTEM JIMHEHHBIX
YpPaBHEHUHN C ABYMs NEpeMeHHbIMHU. [IpuMepsl pemeHnss CUCTEM HEIMHENMHBIX YPABHEHHU C
JIBYMs I[IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a/1a4 aareOpanyeckuM CcrocoooM.

UucnoBele HeEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCHMIBHOCTP HEpaBEHCTB. JIMHEWHBIE HEpPaBEHCTBA € OAHOM IepeMeHHOU. CHCTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

OyHKIUNPYyHKIUT

[Tonsitne pynkuuu. OOIacTh onpeaeiaeHus 1 MHOXKECTBO 3HaUeHH QpyHKuuu. CriocoObl
3a1aHus QYHKITUH.

I'padux dynkuuu. Yrenue cpoiicTB dyHkuuu mo e€ rpaduxy. [Ipumepst rpadukon
GyHKIU, OTpa)karoUINX peabHbIE MPOLECCHI.

OyHKIMH, OMMCHIBAIOLIUE MPSAMYI0 U OOpaTHYIO NMPONOPLHUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxu. Oyrkimn y = X2, y = X3, y = VX, y=|X|. [padaeckoe permieHne ypaBHEHHH i CHCTEM
YpaBHEHUM.

9 KIIACC

Yucia v BBIYUCICHUSA

PanmonanpHble yncia, MppalMOHAIBHBIE YUCIA, KOHEUHbIE U OECKOHEUYHBIE JECSITUYHBIC
npobu. MHOXECTBO JCHCTBHTEIBHBIX 4YHCEN, JCHCTBUTCIBHBIC 4YHCIAa KaK OCCKOHECYHBIC
AecsTUUHble  Apobu. B3auMHO  OJHO3HAYHOE COOTBETCTBHE  MEXKAY  MHOMXECTBOM
JNEVUCTBUTENIBHBIX YACE U KOOPAUHATHOW MPSIMOM.

CpaBHeHHE NEUCTBUTENIbHBIX 4YMCEl, apu(METUYECKUE NEUCTBUS C JEHCTBUTEIHHBIMU
YU CIIAMU.

Pa3mepbl 0OBEKTOB OKpYKAIOIIETO MHUPA, AJIUTEIBHOCTH IMPOLIECCOB B OKPYXKaloLIeM
MHpE.

[Ipubnu>x€HHOE 3HAYEHUE BEJIUYMHBI, TOYHOCTh MNpUOIKEeHHs. OKpYIJIEHHE YHCEll.
IIpuknaka 1 OLEHKA pe3yIbTaTOB BEIYMCICHUM.



YpaBHeHMs U HEPABEHCTBA

JInneniHoe ypaBHEHME. Pemenne ypaBHEHUH, CBOASAIIUXCS K IMHEWUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHMH, CBOAAIIMXCA K  KBaJIpAaTHBIM.
bukBagpaTtHoe ypaBHeHue. lIpumepbl penieHus ypaBHEHUN TPETbEM M YETBEPTOW CTEICHEW
Pa3I0KEHNEM Ha MHOXKHUTEIH.

Pemenne  apoOHO-pallMOHANBHBIX  ypaBHeHHH.  PermieHne  TEKCTOBBIX  3aaa4
anre0pandecKuM METOIOM.

VYpaBHeHHE C ABYMs NEpeMEHHBIMU U ero rpaduk. PemieHue cuctem ABYX JHMHEWHBIX
YPaBHEHUHN € JABYMs IIepeMEHHbIMU. PeleHne cuctem JIByX ypaBHEHHH, OJHO M3 KOTOPBIX
JUHEWHOe, a Ipyroe — BTOpo# cTeneHu. ['padudeckas HHTEpIpeTaus CUCTEMbl YPaBHEHUH C
JIBYMsI IIEPEMEHHBIMU.

Pelienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoOoM.

YucIiioBbIE HEPABEHCTBA U MX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOW INEPEMEHHOM. PellleHue cucTemM JIMHEHHBIX
HEpaBEHCTB ¢ OJHOM nepemeHHoW. KBagpartHele HepaBeHCTBa. I'paduueckas mHTEpHpeTauus
HEPABEHCTB U CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMHU.

OyHKIMNPYHKIMA

KBanmpatuunas ¢yuknus, e€ rpaduk u cBoiictBa. [lapaGona, KOOpAWHATHI BEPIIUHBI
napaboJibl, 0Ch CHMMETPUH MapaOOJIbI.

Ipadukn Gpynxumit: Y = kx, y = kx + b, y = k/x, y = x3,y =X, y = |X| , u ux cBoiicTBa.

Yucnoseie nociie10BaTeIbHOCTH UM CI0BbIE MOCIEA0BATEIbHOCTH M IPOrPeCcCHHU

[ToHsATME YMCIOBOW MOCIEAOBATEIBHOCTH. 3aIaHUE MOCIEA0BATEIIBHOCTH PEKYPPEHTHON
dbopmyroit u popmysoit N-ro uieHa.

Apudpmernueckas W reomerpuyeckas —nporpeccur.  PopMynel  N-TO  4YjeHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YJICHOB.

N300pakeHre WieHOB apu(PMETHUEeCKOW M T€OMETPUYECKON MpOrpeccHil TOYKamMHu Ha
KOOPANHATHOM IJIOCKOCTHU. JIMHENHBIN U SKCIOHEHUMAIIBHBIN POCT. CI0KHBIE POLEHTHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS MPOrpaMMbl Y4eOHOro Kypca «Anredpa»
XapaKTepU3yrOTCSA:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHICKON MaTeMaTUKH,
LHEHHOCTHBIM OTHOIIEHHUEM K JOCTHKECHHUSIM POCCHMCKMX MAaTEMATUKOB U POCCHUCKOMN
MaTeMaTU4YECKOW IIKOJIbI, K HCIOJb30BAHUIO OSTHUX JOCTWKEHHI B JAPYrMX HaykKax H
NPUKJIAJAHBIX cdepax;

2) rpa:xIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEW Tpa)KIaHWHA W pealu3aluyd ero Ipas,
MPEICTABICHUEM O MATEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUM, TPOIEAYP TPaXKAAHCKOTO 00IIecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUMN
HayKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIIOB B IEATEILHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKON Ha aKTUBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3aJa4 MaTEMaTHUYECKOMN
HaIpPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTHU MaTEMaTHYECKOTO OOpa30BaHUS Ha MPOTSHKEHUU
BCEU KM3HU JUIS YCIEIHON NpOo(ecCHOHAIbHON AESITENBHOCTH U PAa3BUTHEM HEOOXOAMMBIX
YMEHHM, 0CO3HAHHBIM BEIOOPOM U TIOCTPOCHUEM HUHJIUBUAYATIBHOW TPACKTOPUU 0Opa30BaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K JMOILMOHATIBHOMY W AICTETUYECKOMY BOCIPUATHIO MATEMATUYECKUX
00BEKTOB, 3aa4, pEUICHUH, paCCYX ACHUI, YMEHUIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAallUe! B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS YEJIOBEKa, NPHUPOABI M OOIIEeCTBa, MNOHHUMAaHUEM
MaTeMaTUYeCKOM HayKM Kak c¢epbl YeIOBEUECKOW MESITEeIbHOCTH, ATaloB €€ pa3BUTHS U
3HQUUMOCTH I8 pPa3BUTHUSl  UUBWIM3AIMH, OBJAJCHUEM  SI3BIKOM  MaTeMaTUKU U
MAaTEMATUYECKON KYJIbTYPOM KakK CpPEACTBOM MO3HAHUS MHUPA, OBJIAJCHUEM IMPOCTEUIIUMHU
HaBBIKAMH HCCJIEI0BATEIbCKON JIEATEIbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (OPMHPOBAHHE  KYJbTYPbl  310POBbA H
IMOIMOHAIBHOIO 0J1ArONOJyYHUsI:

TOTOBHOCTBIO TPUMEHATH MaTeMaTHYECKHE 3HAHUSI B HUHTEpPEcax CBOETO 3J0pPOBbS,
BEJICHUS 3/I0POBOTO 00pa3a >KU3HM (310pOBOE MUTAHKE, COATTAHCUPOBAHHBIN PEKUM 3aHATHA U
OTIIbIXa, peryyispHas (u3uvecKas aKTUBHOCTH), CHOPMHPOBAHHOCTBHIO HaBbIKAa PEQIICKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYroro YeJIOBeKa;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:



OpUEHTalMel Ha MPUMEHEHHE MAaTeMaTUYeCKUX 3HAHUM JUIsl pelieHus 3aaad B o0jacTu
COXPAaHHOCTH OKPYXKAIOIIEH Cpenbl, IUIAaHUPOBAHUSA IIOCTYIIKOB M OLIEHKH KX BO3MOYKHBIX
MOCJIEJICTBUN ISl OKPY KAIOIIEH Cpejibl, OCO3HAHUEM TIJI00aJIbHOT0 XapaKTepa SKOJOTHYECKHUX
npo0sieM U MmyTel uX pelieHus;

8) ajanTanus K M3MEHSIIOIUMCS YCJIOBUSIM COLUAIBLHON M IPUPOIHON Cpebl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSAX HEOIPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEU
KOMIIETEHTHOCTHU 4€pe3 NMPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX
JoJIed, MpruoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTBITA IPYTHX;

HEO0OXOUMOCTHIO B (DOPMHUPOBAHMH HOBBIX 3HAHUM, B TOM 4yucie (HOpMyIUpOBaTh UJEH,
MOHSTHS, TUTIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHCIIE paHEe HEM3BECTHBIX, OCO3HABATH
AePUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYyallMlO, BOCIHPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMble PELICHUS U
nencTBud, (OpMyJIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHBIE YHUBEPCAJIbHBIC y‘leﬁﬂble HeﬁCTBHﬂ

ba3oBble Jornyeckue 1efcTBUA:

e BBIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHYECKUX OOBEKTOB,
MOHATUM, OTHOIIEHUUA MEXIYy MOHATUIMH, (HOPMYJIHPOBATH OMPEICIICHUS TOHSITUH,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALIUKU, OCHOBAHUS JiJI1 0000IIEeHUS
U CPaBHEHMUS, KpPUTEPUHU ITPOBOAMMOTO aHAIIN3A;

e BOCIPUHUMATH, (POPMYTUPOBATH U TPEOOPA3OBBIBATH CYXKJCHUS: YTBEPAUTEIbHBIC U
OTpULIATEIbHBIC, EUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

e BBISBIIATh MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOPEUHs B (pakTax,
JAHHBIX, HAOJIOICHUSIX W YTBEPXKICHMSX, Npeajiaratb KPUTEPUU JJIsI BBISABICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

e JIeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHUKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3bupaTh JIOKA3aTENbCTBA MATEMAaTUYECKUX yTBEPXKIACHUU (MpsIMble U OT
MPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEJILHO HECJIOXKHBIE JI0Ka3aTeNbCTBA
MaTeMaTU4ecKnX (aKkTOB, BBICTPAWBATh AaPTyMEHTAIMIO, MPUBOJUTH TMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;

e BbIOMpaTh CcHOCcOO pelieHus y4dyeOHOW 3amauu (CpaBHMBATh HECKOJBKO BAapUAHTOB
pelieHusi, BEIOMpaTh HanboJiee MOIXOMSAIIMN ¢ YYETOM CaMOCTOSITEILHO BBIJICICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIOJIb30BaTh  BONPOCHI KAk  MCCJIEAOBATEIbCKUI  HMHCTPYMEHT  IO3HAHWUS,
(dbopMynHpoBaTH BONPOCHI, (PUKCUPYIOILKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIBHO
yCTaHABJIMBAaTh UCKOMOE U JIaHHOE, ()OpMHUPOBATh TUIOTE3Yy, apPTYMEHTUPOBATh CBOIO
MO3UIUI0, MHEHUE;



MPOBOJIUTh TI0O CaMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIIOXHBIA IKCIIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHNE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00bEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOi;

CaMOCTOSATEIIbHO  (hopMyJupoBaTh OOOOIIEHWS W  BBIBOABI [0  PE3yJIbTaTaM
IIPOBEIEHHOTO HAOJIIOICHHSI, UCCIICIOBAHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYCHHBIX
PE3yNbTaTOB, BHIBOJOB M 0000IIECHNUIA;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIIBUTATH MPEITOI0KCHUS
0 €ro Pa3BUTUHU B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh W M30BITOYHOCTH MH(OpMAIMU, JaHHBIX, HEOOXOIUMBIX
JUISL PELICHUS 3a1a4HU;

BBIOMPATh, AHAIM3UPOBATh, CUCTEMATU3UPOBATh W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJOB U POPM IIPEICTABICHHUS;

BBIOMpATh (opMy TIpeACTaBICHHs HH(OPMAIIMU U WIUTIOCTPUPOBATH pElIaeMble 3ajauu
CXeMaMH, TuarpaMMamMu, HHOU rpadukoi U UX KOMOUHAIUSIMU,

OIICHUBATh HAJEKHOCTh UHGOPMAIIMU 110 KPUTEPUSIM, MPEITI0KECHHBIM YUUTEIEM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYKJICHHSI B COOTBETCTBUU C YCJIOBHUSIMU U EISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBHIPAKAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS 110 X0y PEIICHUS 3a1a9d, KOMMEHTHPOBATh
MOJIYYCHHBINA PE3YJIbTAT;

B X0/i¢ 00CYK/ICHHSI 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI, POOJIEMBI,
pelraeMoil 3a/1a4u, BHICKAa3bIBaTh UCH, HAIICIICHHBIE HA TTIOUCK PEIICHHS, COTIOCTABIISITh
CBOM CYXKJICHUS C CY>KICHUSIMU IPYTUX YYaCTHUKOB JHAIIOTa, 00OHAPYKUBATh Pa3IuIHeC
M CXOJCTBO TO3WIMA, B KOPpPEKTHOH Qopme (QopMyIupoBaTh pa3HOIIIACHS, CBOU
BO3PaKCHUS;

MPEICTaBIATh PE3yJIbTaThl PEIICHUs 3a7a4l, SKCIIEPUMEHTA, UCCIEOBAHUS, MTPOCKTa,
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIJICHUS C y4€TOM 3a/ad MPE3CHTAIuU U
0COOEHHOCTEN ayuTOpHUU;

MOHUMAaTh U HMCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOM W WHAMBUAYaJIbHOW PabOTHI
IIPY pelIeHUH Y4EeOHBIX MaTEMAaTHYECKUX 3a]1aY;

NPUHUMATH 11€J1b COBMECTHOM JCSITEIBHOCTH, INIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacmpenessiTh BHIBI pabOT, IOTOBapUBATHCA, OOCYXKIaTh MpOILECC |
pe3yabTar paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPyHmoBBIX (opMax padboTel (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBHITIOJHATH CBOIO YacTh PaOOThI M KOOPIUHUPOBATH
CBOM JICHCTBUS C JPYTMMH WICHAMH KOMaHJbI, OIICHMBATh Kau4eCTBO CBOErO BKJa/aa B
00U POIYKT MO KPUTEPHUIM, CPOPMYTHPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUS.

PeryjisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSATENIbHO COCTABJIATh IUIAH, aJTOPUTM pELICHH 33a7adyd (WU €ro 4YacTh),
BBIOMpATh CHOCOO pelIeHUs € YYETOM MMEIOUIMXCS PECypcoB U COOCTBEHHBIX



BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATh BAapUAHTHI PEUICHUA C yuETOM
HOBOM HH(OpMaIUH.
CaMOKOHTPOJIb, SMOUMOHAIbHbI NHTEJIEKT:

e BIAJETHh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IMpOIecca U pe3ysIbTaTa PelieHus
MaTeMaTH4ecKOoi 3a/1auu;

e TPENBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MPH PELICHUH 3a7aud, BHOCUTb
KOPPEKTUBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

e OILIGHUBATh COOTBETCTBUE PE3yJbTaTa JAEATEIbHOCTU IMOCTABICHHOMN LU U YCIOBHSM,
OOBSCHATh TPHUUYMHBI JOCTIDKEHUS WU HEAOCTHKCHMS IIeNd, HAXOIUTh OIIUOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATDBI

K kxoHny oOyueHuss B 7 Kjacce 0OOyd4aroIIMHCA MOJYYUT CIEIYIOIIME IPEIMETHBIE
pe3yJIbTaThI:

Yucia 1 BLIYHCTEHHUS

BreimonHsATe, coueTas yCTHBIE M TMHCbMEHHBIE TPUEMBI, apu(METHUECKHE ACUCTBUSA C
parroHaIbHBIMU YHCTIaAMHU.

HaxoauTh 3Hau€HUs YMCIOBBIX BBIPAXKEHUH, NPUMEHATH PAa3HOOOpa3HbIE CIOCOOBI U
Opu€Mbl BBIYHUCICHUS 3HAYEHWH JpPOOHBIX BBIPAXKEHUI, COAEpKalUX OOBIKHOBEHHBIE U
JECATUYHBIE JPOOH.

[lepexoauTh OT OHOM (POPMBI 3alKCH YKCEN K APYroi (mpeoOpa3oBbIBATh ECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
TECATHIHYIO IPOOB).

CpaBHUBaTh U YIOPSAJOYMBATH PALIMOHAJIbHBIE YUCIIA.

OKpyrJsTh yncna.

BBIOMHATE TPUKUAKY U OLEHKY pe3yibTaTa BBIYMCICHUH, OLIEHKY 3HaYEHHI YMCIOBBIX
BbIpaK€HUH. BBIMOIHATE AEMCTBUS CO CTENIEHSMU C HATYPAJIbHBIMU MTOKA3aTEISIMU.

[TpuMeHsTh NPU3HAKU JEIMMOCTH, Pa3I0KEeHHE Ha MHOKUTENIN HATypaJIbHBIX YUCEIL.

Pemarp mnpakTUKO-OpMEHTHPOBAHHBIC 3a/layM, CBS3aHHBIE C OTHOIICHHUEM BEIMYUH,
MPOMOPIMOHATIEHOCTEIO BEIMYMH, MPOLEHTAMH, WHTEPIPETHPOBATH PE3YNbTAThl PEIICHUS
3a71a4 ¢ yu€TOM OTpaHUYEHHUH, CBA3aHHBIX CO CBOMCTBAMH PaCCMATPUBAEMBIX OOBEKTOB.

AJire0panvecKue BbIPaKEeHUs

Hcnonb30Bath anredpanyecKyro TEpPMUHOJIOTHUIO U CUMBOJIMKY, IPUMEHSTH €€ B IpoIiecce
OCBOEHHMSI y4EOHOT0 MaTepuara.

HaxoauTs 3HaueHns1 OyKBEHHBIX BHIPOKEHUH NP 3aJaHHBIX 3HAYCHUSAX TIEPEMEHHBIX.

BoinmonusaTe npeoOpa3zoBaHus LIETOTO BBHIPAXKEHUSI B MHOTOWIEH MPUBEIECHUEM MOJA00HBIX
cJIaraeMbIX, paCKphITHEM CKOOOK.

BbINONMHATE YMHOKEHHE OJHOWIEHAa Ha MHOTOYJIEH W MHOIOWIeHa Ha MHOTOYJIEH,
NPUMEHSTH (POPMYITBI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTH.



OcyiecTBIATh Pa3loKEHHE MHOTOWIEHOB HAa MHOYKHUTEIU C IMOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOIIEr0 MHOXKHUTEJNSI, TPYIIUPOBKH ClIaraéMbIX, MPUMEHEHHUsS (OPMYJI COKPAIIEHHOTO
YMHOKEHUS.

[IpumensaTy mnpeoOpa3oBaHUST MHOTOYICHOB IS PEIIEHUS pa3IMYHBIX 3a7a4 U3
MaTeMaTHUKH, CMEXHBIX ITPEAMETOB, U3 PEATBHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHEN C HATYpPaIbHBIMU MOKA3aTEIsIMU JIJIsl TPEOOPa30BaAHUS
BBIPAKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemars nMHENHBIE ypaBHEHUS C OJHOM NMEPEMEHHOW, NMPUMEHSS MpaBWia MEPEXona OT
HMCXOJHOTO YPaBHEHMS K DPAaBHOCWIBHOMY eMmy. [IpoBepsATb, SBIAETCS 1M YUCIO KOPHEM
YpaBHEHUS.

[TpumensTh rpaduueckre METOIbI P PEIICHUN JTUHEUHBIX YPAaBHEHUH U UX CHCTEM.

[TogOupaTe mpuMepbl Map 4YHCElN, SBISIOMIUXCSA PEIICHUEM JMHEHHOro ypaBHEHUS C
IBYMS IEPEMEHHBIMH.

CtpouTh B KOOPAWMHATHOM IUIOCKOCTH TpaduK JIMHEWHOrO0 YpaBHEHUS C JABYMs
MEPEMEHHBIMHU, MOJIb3YSICh TPa(pUKOM, IPUBOJUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucreMbl ABYX JIMHEMHBIX YPAaBHEHHMU C JIByMs II€PEMEHHBIMH, B TOM YHCIIE
rpaguyecku.

CocTaBisATh M pelIaTh JMHEHHOE YPAaBHEHHME WM CUCTEMY JIMHEWHBIX YPaBHEHHUU IIO
YCJIOBHUIO 3a/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4yd IOJTYyYCHHBIN
pe3yJbTar.

DOyHKUUHA

N300paxaTh Ha KOOPAMHATHOM MpPSIMOW TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, MHTEpPBAJIbI, 3alMChIBaTh YHUCJIOBBIE MPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IUIOCKOCTM TOYKH MO 3aJaHHBIM KOOpJIWHATaM, CTPOMUTh
rpaduku TuHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINU Y = [X|.

OnucelBaTh C MOMOUIbIO (PYHKIMHA HM3BECTHBIE 3aBUCHMOCTH MEXJY BEJIUYMHAMU:
CKOpPOCTb, BpEMsl, pACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTh, ITPOU3BOAUTENBHOCTh, BPEMSI,
00BEM paboTHI.

HaxoauTs 3HaueHue GyHKIUH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii croco0d MpecTaBleHUs U aHalu3a WH(OpMaIuu, U3BJIEKATh U
MHTEPIPETUPOBATh HUH(POPMALINIO U3 TPapUKOB peaJTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.

K xoHiy oOyuenuss B 8 kjacce oOydarouuiics MOMYYUT CIEIYIOLUIUME MpEIMETHbIC
pPE3yJbTaTHI:

Yucia v BIYUCICHUSA

Hcrnonb30BaTh HayalbHBIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTENBHBIX YHCEN IS
CpaBHEHUS, OKPYIJIEHUS W BBIYMCICHMH, M300paxaTh ACHCTBUTENbHBIE YMCIAa TOYKAMH Ha
KOOpPJIAUHATHOM IPSIMOM.

[IpuMeHsATh MOHATHE apU(PMETUYECKOTO KBAJIPATHOIO KOPHS, HAXOAUTh KBAJpPATHHIE
KOPHHM, UCHOJB3ysl TMpU HEOOXOAUMOCTH KaJbKYyJSATOpP, BBINOJHATH MPeoOpa3oBaHUs
BBIPAKECHUH, COJICPKAIINX KBAAPATHBIE KOPHH, UCITOJIb3Ysl CBOMCTBA KOPHEU.



Hcnonp30BaTh 3amucH OOJBIIMX M MaJlbIX YHCEN C MOMOIIBIO JECATUYHBIX ApoOer u
creneneit uncina 10.

AJsireOpandecKkue BbIPaKEeHUSA

[IpuMeHATh TOHSATHE CTENEHH C IeJIbIM T0Ka3aTeleM, BBINOJIHATh MPeoOpa3oBaHUs
BBIPAKEHUM, COAEPIKAIINX CTEIIEHU C IEIbIM MOKA3aTEJIEM.

BBINONHATE TOXIECTBEHHBIE MPEOOpPa30BaHUS PALMOHANBHBIX BBIPAXKEHUH HAa OCHOBE
MpaBWJI ACHCTBUI HaJ MHOTOWICHAMH U anreOpandecKuMu JPOOsIMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIH.

[IpumeHaTh npeoOpa3oBaHusl BBIPAKEHUN U1 pEHICHUS pa3IuYHbIX 3aJad U3
MaTE€MAaTHUKHU, CMEXKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pewate nuHelHbIE, KBAaIpaTHbIE YPAaBHEHUS U PAMOHAIbHBIE YPABHEHHUSI, CBOISIINECS K
HUM, CUCTEMBI JIByX YPABHEHHM C IByMs IEPEMEHHBIMH.

[IpoBOaNTH pOCTENHIINE UCCIEIOBAHUS YPABHEHU U CHCTEM ypaBHEHHH, B TOM YHUCIIE C
IpUMEHEHUEM TpadUUecKuX NpeacTaBleHul (yCTaHABIMBaTb, MMEET JIM YpaBHEHUE WIIU
CUCTEMa YpaBHEHUI pelIeHUs], €CIIM UMEET, TO CKOJIBKO, U ITpoYee).

[lepexonuth OT cIOBECHOM (OPMYIMPOBKH 3afaun K €€ anreOpandyeckod MOAEIu C
MIOMOIIBI0 COCTABJICHUS YPABHEHHS WIH CHCTEMbl YpPAaBHEHUN, HWHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJja4M ITOJYyYEHHBIN pe3yibTar.

[IpuMeHATh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH, PEIaTh JIMHEWHbIE
HEpPaBEHCTBA C OJHOM NEPEMEHHOW M HUX CHUCTEMBI, JaBaThb TpaUUYECKyIO0 WIUIFOCTPALIMIO
MHOKECTBA PELICHNI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUUHA

[TonumaTe ¥ UCHONB30BaTh (PYHKIMOHAJIBHBIC TIOHSATUA M S3bIK  (TEPMUHBI,
CUMBOJINUECKHUE OOO3HAUCHMS), ONMPEACNsSITh 3HaueHHWe (YHKIMU IO 3HAYCHUIO apTyMEHTa,
onpenensTh CBOMCTBA (YHKLMHU 10 €€ TpaduKy.

Ctpouts rpaduku dJieMEeHTapHBIX (YHKIIUA BUIA:

y = kix, y = x2, y = x3,y = |x|, y = VX, omuchIBaTh CBOJCTBA YHCIIOBOIl (DYHKIMH 110 &
rpaduky.

K xoHiy oOyueHus B 9 Kjacce oOy4arOUIMHCS MOMYYUT CIEIYIOLIUE MPEIMETHbIE
pE3yNbTATHI:

Yuciaa v BIYUCICHUA

CpaBHUBATH U YNOPSAIOUMBATH PALIMOHAJIBHBIEC U UPPALMOHAIBHBIE YHCIIA.

BoinonuaTe apudmeTndyeckue NEHCTBUS ¢ pallMOHAIBHBIMU YUCIIAMH, COYETasi YCTHHIE U
MMUChbMEHHBIE TPUEMBI, BBITIOJIHATH BHIYUCIICHUS C UPPAIMOHATILHBIMU YHCIAMH.

HaxoauThk 3HaUueHUs cTeneHen ¢ UEeIbIMU MOKa3aTeIsIMU U KOPHEHN, BBIYUCIISIT 3HAUYCHHUS
YUCJIOBBIX BBIPAKECHUMU.

OKpyrasiTh JEHCTBUTENBHBIE YMCIA, BBIMNOJIHATH MPUKHUIAKY pe3yibTaTa BBIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPAYKEHUU.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHeWHBIE W KBaApaTHbIE YpaBHEHHWS, YPAaBHEHUS, CBOJSIIMECS K HHUM,
npocTeiiire ApoOHO-palluOHAIbHBIE YPaBHEHUS.



Pemate cuctembl IByX JMHEWHBIX YPABHEHUW C BYMS IEPEMEHHBIMH U CHUCTEMBI ABYX
YPaBHEHHM, B KOTOPBIX OJJHO YPABHECHUE HE SBJISICTCS JTUHEUHBIM.

Pemate TekcTOBBIE 3ajauM  AIreOpauvdecKUM CIOCOOOM C TIOMOIINBIO COCTaBIICHHS
YpaBHEHUS WJIM CUCTEMBI ABYX YPABHEHUM C JIByMS IEPEMECHHBIMU.

[IpoBoAMTH MPOCTENIIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHCJIE C
MpuUMEHEeHHEeM TpadHuuecKnxX NpeacTaBlieHuld (yCTaHaBIIMBaTh, WMEET JIM ypaBHCHHUE WIIU
CHUCTEeMa YPaBHEHUM pEelIeHUs, €CIId UMEET, TO CKOJIBKO, U TpoYee).

Pemate sMHEHHBIE HEpPaBEHCTBA, KBaJApaTHBIE HEPABEHCTBA, M300pakaTh pEIICHHE
HEPABEHCTB HA YKCJIOBOM MPSIMOM, 3aMCHIBATH PEIIEHHUE C TIOMOIIBI0 CHMBOJIOB.

PemaTte cucCTEMBI JIMHEMHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOIINE
KBaJ[paTHOE HEPABEHCTBO, M300paaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YUCIOBOM MPSMOMU,
3aIACHIBATh PEIICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonbs30BaTh HEpABEHCTBA P PEIICHUM PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBath (hyHKIIMM HU3y4eHHBIX BHAOB. [loKa3piBaTh CXEMAaTHUUYECKU PACIIOIOKECHHE

Ha KOOPJIMWHATHOM M1ockocTH rpadukoB pyHkmit Buga: y = kx, y = kx + b, y = k/x, y = ax2 +
bx + ¢,y = x3, y = VX, Y = |X|, B 3aBHCHMOCTH OT 3Ha4eHHil K0d(h(HUIHEHTOB, OIICHIBATH
CBOMCTBA (DYHKIIMIA.

Crpouth U M300pakaTb CXEMaTH4ECKH IpadUKH KBaJpaTUYHBIX (DYHKLIMHA, ONUCHIBATH
CBOMCTBA KBaJPAaTUUHBIX (PYHKLUHN IO UX rpauKam.

Pacnio3naBaTe  KBagpaTHuHyrO (yHKOUIO 10 (opmylie, NOPUBOIUTH IPUMEPHI
KBaJPAaTUYHBIX (DYHKIMI U3 peaibHOM KU3HU, (PU3UKU, TEOMETPUU.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPEeCCHH

Pacnio3naBaTh apupMeTHUECKyI0 U T€OMETPUUYECKYIO MPOTPECCUH TPHU Pa3HbIX CIOco0ax
3a/1aHus.

BBINOMHATE BBIUMCICHUS C UCIOJIB30BaHUEM (OpMYJ N-TO ujieHa apupMETHUYECKON U
r€OMETPUYECKON MMPOTPECCHUM, CYMMBI IIEPBBIX N YWIEHOB.

N300paxaTh 4ieHbl NOCIEI0BATENBHOCTH TOUKAMH Ha KOOPJUHATHOMN MIIOCKOCTH.

Pemate 3amauu, CBS3aHHBIE C YHCIOBBIMHU IOCJIEOBATEIBHOCTSAMM, B TOM YHCIIE 3a/1a4d
13 peAIbHOM JKU3HU (C UCIIOIB30BAaHUEM KAJIBKYJISTOPA, IU(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoandecTBo yacon DJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/ie/ioB U TeM NPOrPaMMbI KouTposibhpie  [IpakTHueckme (undpossie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 Yucia 1 BeaucieHus. ParmonansHble yucia 25 1 https://m.edsoo.ru/7f415b90
bu6mmorexka [IOK
2 Anrebpanyeckue BeIpaKeHUs 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ paBHCHHS  HEpABeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 Koopamnarst u rpaui. Oynicuimt 24 1 https://m.edso0.ru/7f415b90
bu6nmoreka [JOK
I1 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 5 0




8 KIIACC

KosauyecTBO 4acoB JJIeKTPOHHbIE
Ne ni/m HaumeHoBaHue pa3/ie/jioB U TeM NPOrPaMMbI KouTposibhpie  [IpakTHueckme (undpossie)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 Yucna u Beruucienus. KpagparHaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Yucna u BeruncneHus. CTeneHb ¢ HeNbIM MoKa3aTeleM 7 bubmorexa LHOK
’ B https://m.edsoo.ru/7f417af8
N bubnuorexa [JOK
3 Anrebpanyeckue BelpakeHus. KBajpaTHbIi TpéxuiieH 5 1 httos://m.edsoo.ru/7fA17af8
bubmuorexa [JOK
4 Anrebpanueckue BeIpaxkeHus. AnreOpandeckas 1poob 15 1 httos://m.edsoo.ru/7fA17af8
bubmuorexa [JOK
5 YpaBHeHUs U HepaBeHCTBA. KBaipaTHble ypaBHEHUs 15 1 https://m.edsoo.ru/7f417af8
. bubmuorexa [JOK
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHUN 13 https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
7 .H 12 1
VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
8 DyHKLH. OCHOBHBIE MOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o Oynicui. Hucnossie pymiin o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 Hosropene 1 06o0uerHe 0 2 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KIIACC

Kosaun4vecTBOo 4acoB JJIeKTPOHHbIE
Nenn/m HauMeHoBaHMe pa3/iesioB U TeM MPOrpaMMbl KouTposbhpie  [IpakTHueckme (undpossie)
Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThbI
pecypcsl
. bubnmoreka [JOK
1 Hucna u BeruucaeHus. J{efiCTBUTENIbHBIE YK CIIA 9 https://m.eds00.ru/7£419d08
. . bubnuorexa [JOK
2 VYpaBHEHUs U HEpABEHCTBA. Y PaBHEHUSI C OJJHOM MEpEMEHHON 14 1 https://m.edsoo.ru/7f419d08
. bubnuorexa [JOK
3 VYpaBHeHus u HepaBeHCTBa. CUCTEMbI YpaBHEHUM 14 1 httos://m.edsoo.ru/7419d08
bubmuoreka [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edsoo.ru/7419d08
bubmuoreka [JOK
> Dymxum 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
q 1 1
6 VICJIOBBIE MTOCIIEI0BATEIBHOCTH S https://m.edso00.ru/7f419d08
. bubnuotexa [JOK
7 IT 1 1
OBTOpEHUE, 0000IICHIE, CUCTeMAaTH3alls 3HAHUT 8 https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




ITOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
° ara n¢posbI
Jlj;n Tema ypoxka Beero KonTposibHbIe IIpakTHyeckue fllsyqennﬂ :)Iﬁlil:ll;(())Ba:eﬂbﬂble
padoThI padoThI pecypenI
1 [TonsTHE panOHaIBHOIO YKCIIA 1
5 Apudmernueckue AeUCTBUS ¢ PalMOHATbHBIMU 1
quCclIaMu
3 Apudmernueckue AeHCTBUS ¢ PalMOHATbHBIMU 1
quCclIaMu
4 Apudmernieckne ISHCTBHS ¢ PalMOHATBHBIMH 1
quclIaMu
5 Apudmernueckue AeUCTBUS ¢ PaLlMOHATbHBIMU 1
qHCcIaMu
5 Apudmernueckue IeMCTBUS ¢ palliOHAIbHBIMU 1
qHCcIaMu
CpaBHeHue, ynopsi0uMBaHie paliiOHaIbHBIX YHCEI
CpaBHeHue, ynops104BaHUe palliOHAIbHBIX YHCEI
CpaBHeHue, ynopsi0uMBaHie paliiOHaIbHBIX YHCEI
10 Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1 bubmmorexa LIOK
https://m.edsoo.ru/7f4211de
11 Crenens ¢ HATYpAJIBHBIM [TOKA3aTEIEM 1 bubmmorexa LIOK
https://m.eds00.ru/7f421382
12 CreneHb ¢ HaTypalIbHBIM MTOKa3aTEIEM 1 bubmmorexa [OK
https://m.edsoo.ru/7f42154¢
13 CreneHb ¢ HaTypalIbHBIM MTOKa3aTeIeM 1 bubmmorexa [OK
https://m.edsoo.ru/7f4218be
14 CremneHb ¢ HATYpaJIbHBIM MTOKa3aTEIeM
15 Perienue OCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3




peanbHOM MPAKTUKU

Pemienue oCHOBHBIX 3a/1a4 Ha IPOOH, IPOIICHTHI U3

16 peanbHON PAKTUKH
17 Perienne oCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3
peanbHON NPAKTUKH
18 Perienne oCHOBHBIX 3a/1a4 Ha IpOOH, IPOLIEHTHI U3
peanbHON MPaKTUKU
19 [Tpu3HaKK JETUMOCTH, PA3I0KEHHSI HA MHOXKHUTEIN
HATYpPaJIbHBIX YHCEI
20 [Tpu3HaKK JeTUMOCTH, PAa3/I0KEHHsI HA MHOXKHUTEIN
HATYpaJIbHBIX YHCEI
21 Peanbnbie 3aBucumoct. [Ipsmas u obparHas
IPONOPLHUOHATILHOCTH
29 Peanbnbie 3aBucumMoctu. [Ipsimast u odpaTHast
MPONOPIIMOHATLHOCTH
93 Peanbnbie 3aBucumocTt. [Ipsmas u obparHas
MPOTIOPIIMOHATTLHOCTH
24 Peanbnbie 3aBucumocTt. [Ipsmas u obparHas
PONOPLMOHATILHOCTH
o5 KonTponbhas padora no Teme "PanuoHanbHbie
qucia"
26 BykBeHHbIE BBIpaXKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
27 Dopmybl
28 Dopmysl
29 [lepemennsie. JlonmycTUMbIE 3HAUSHHSI TEPEMEHHBIX
ITpeoOpa3oBanue OyKBEHHBIX BBIpAKEHUH,
30 pacKkpeITHE CKOOOK U PUBEAECHUE MOA0OHBIX bubnmorexa LIOK
https://m.edsoo.ru/7f41fafa
ClIaraeMbIX
31 [IpeobOpazoBanrie OYKBEHHBIX BBIPOKCHUH, bubnnoreka [HOK

pacKpbITHE CKOOOK U MPUBECHUE MOA00HBIX

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




cliaracMbIX

ITpeoOpa3oBanue OyKBEHHBIX BBIPAKECHUH,

32 pacKpbITHE CKOOOK U TPUBEICHHUE MOA00HBIX
claracMbIX
[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH,
33 packpbITHE CKOOOK U TPUBEICHHUE MOA00HBIX
cllaraeMbIx
34 CBolicTBa CTENEHHU C HATYPaJIbHBIM [10KA3aTEIEM bubmmorexa [JOK
https://m.edso0.ru/7f421382
35 CBolicTBa CTENEHU C HATYPaJIbHBIM [10KA3aTEIEM bubmorexa LHOK
https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHH C HATYPAIbHBIM [TOKa3aTeIeM bubmorexa LHOK
https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 Mrororert https://m.edsogru/7f42276e
bu6mmoreka [IOK
38 Mrorosert https://m.edsogru/7f422930
39 Crno>xeHue, BBIYMTaHNUE, YMHOKEHHUE MHOTOUYJICHOB bubmorexa [JOK
https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYMUTaHNUE, YMHOKEHNE MHOTOWICHOB bubmorexa LOK
https://m.edsoo.ru/7f422cc8
41 CrnoxxeHue, BBIYMUTAaHNUE, YMHOKEHNE MHOTOWICHOB bubmorexa LOK
https://m.edsoo.ru/7f422fca
42 CrnosxeHue, BEIYUTaHUE, YMHOKEHHUE MHOTOUYJICHOB bubmorexa HOK
https://m.edso0.ru/7f423182
43 DopMyIIbl COKPAEHHOTO YMHOXKEHHS bubmorexa [JOK
https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAMEHHOTO YMHOXKEHUS bubmorexa [JOK
https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKPAILIEHHOTO YMHOXKECHUS bubmmorexa [JOK
https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKPAIIEHHOTO YMHOKEHUS bubnmoreka [JOK




https://m.edsoo.ru/7f424fd2

47 @opMyJIbl COKPAIIEHHOTO YMHOXKECHUS bubmmorexa LIOK
https://m.edso0o0.ru/7f4251d0
48 Pa3no)xeHre MHOro4JI€HOB HA MHOKUTENHN bubmmorexa LIOK
https://m.edsoo.ru/7f423312
49 Pa3no)xeHre MHOTrO4JI€HOB HA MHOYKUTENIN bubmmorexa LIOK
https://m.edsoo.ru/7f4237fe
50 PasnoxeHrne MHOrO4JI€HOB HA MHOKUTEIU bubmmorexa LIOK
https://m.edsoo.ru/7f4239de
o1 Pa3no)xeHre MHOTrOUJI€HOB HA MHOXKUTENN
59 KontponbHas padota nmo teme "Anredpandeckue
BbIpakeHus"
53 VYpaBHeHue, npaBuiia npeodpazoBaHus ypaBHEHHUS,
PaBHOCUJIBHOCTh YpaBHEHUM
54 JInnelinoe ypaliHeHI/Ie C OJITHOM UnepeMeHHOﬁ,
pelleHne JIMHEWHBIX ypaBHEHU I
55 JIuneitHOe ypaBHEHHE C OTHOM NIEPEMEHHOM, bubnuoreka [IOK
pelIeHne JIMHENHBIX YpPaBHEHUI https://m.eds00.ru/7f420482
56 JIuHeliHOE ypaBHEHME C OJHOU IEPEMEHHOMN,
pelIeHue JIMHEMHBIX YpaBHEHUI
57 Pemenue 3a1a4 ¢ MOMOIIBIO ypaBHEHUN bubnuorexa LIOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ mOMOIIBIO YpaBHEHUN bubmmorexa LIOK
https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ moMOIIBIO YpaBHEHUN bubmmorexa LIOK
https://m.edso0.ru/7f4209a0
60 Pemenue 3a1a4 ¢ mOMOIIBIO YpaBHEHUN bubmmorexa LIOK
https://m.edsoo0.ru/7f420e6e
61 JIuneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €TO bubnuorexa [IOK
rpadux https://m.edsoo.ru/7f427c32
62 JIuHeitHoe ypaBHEHHUE C IByMs IEPEMEHHBIMU U €TI0 bubnnorexka [HOK

rpadux

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




CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMS

bu6mmoreka [IOK

63 MepEMEHHBIMU https://m.edsoo0.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YPAaBHEHUM € ABYMs
MIepEeMEHHBIMU
65 Cucrema 1ByX JUHEHHBIX YPAaBHEHUM € ABYMs
MIEPEMEHHBIMH
66 CucreMa IByX JTMHEUHBIX YPABHEHUH C ABYMS
MIepEeMEHHBIMU
67 Pemenue cucrem ypaBHEeHU bubmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHU bubmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenwue cucrem ypaBHEeHUI bubmorexa HOK
https://m.edso0o.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHU
71 Pemenne cucreM ypaBHeHUN
7 KonrtponsHas padora no teme "JInnelinsle bubnuoreka [IOK
ypaBHEHHUS" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha npsiMoi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnoreka [JOK
74 HHeT0BbIE MPOMEKyTKit https://m.edsogru/7f41dff2
75 YucnoBsle IPOMEXKYTKH
76 PaCCTOfIHI/Ie MEXTy ABYMsI TOYKAaMH KOOPAHMHATHON
pSAMOii
77 PaCCTOfIHI/Ie MEXTy ABYMsI TOYKAaMH KOOPAMHATHOMN
TPSIMOA
78 [IpsiMoyTobHAS CCTEMa KOOPIUHAT Ha MIIOCKOCTH bubmmorexa LIOK
https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbpHas cucTeMa KOOPIMHAT Ha TIIIOCKOCTH bubmmorexa [JOK

https://m.edsoo.ru/7f41e42a




bu6mmoreka [IOK

80 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIIaMu https://m.edsoo.ru/7f41e8a8
bu6mmoreka [IOK
81 [Tpumepst rpadukoB, 3a1aHHBIX (HOpMyIIaMu https://m.edso0.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX (popMyTamu
. bu6mmoreka [IOK
83 Urenue rpauKoB peaibHbIX 3aBUCUMOCTEH https://m.edsoo.ru/7f4lea4
84 Urenue rpadMKoB peabHBIX 3aBUCUMOCTEH
bu6mmoreka [IOK
85 Honsmie dynicuun https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIN
. . bubmuoreka [JOK
87 CpoficTsa pymKumit https://m.edso0.ru/7f41f078
. . bubnuorexa [JOK
88 Crofictsa pymKumit https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
89 Jluseiinas QysKia https://m.edso0.ru/7f427282
. bubnuotexa [JOK
0 Jumeiinas pynkuma https://m.edso00.ru/7f427412
N bubmuorexa [JOK
91 ITocTpoenue rpaduka TuHEHHON QyHKIH https://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka TuHeHHON QyHKIMM
93 I'padux pynkmm y =[x|
94 I'paduk ynkuuu y =x|
Kontponbras padota mo teme "KoopauHaTe! u
95 rpaduxu. dyuknun" / Beepoccuiickas nposepouHas bubmmorexa LIOK
p el p POBEp https://m.edsoo.ru/7f41f50a
pabota
Hrorosast konTpoapHas padota / Beepoccuiickas bubnmnoreka [JOK
96
mpoBepoyHas pabora https://m.edso0.ru/7f429c6¢c
97 IToBTOpEHME OCHOBHBIX IIOHATHNM U METOIOB Kypca 7

Kjacca, 0000IIeHe 3HaHUH




98 [ToBTOpEHME OCHOBHBIX MOHSATUIA U METOJIOB Kypca 7 1 bubmuorexa [JOK
K1acca, 0000IIeHre 3HaHUH https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHATUIM U METOAOB Kypca 7 1 bubnmoreka [JOK
K1acca, 0000IIeHre 3HaHUH https://m.edsoo.ru/7f42a0e0
100 IToBTOpEHME OCHOBHBIX IIOHATHIM U METOAOB Kypca 7 1
Kjacca, 0000IIeHe 3HaHUH
101 [ToBTOpEHME OCHOBHBIX MOHSATHUIA U METOJIOB Kypca 7 1 bubmuorexa [JOK
K1acca, 0000IIeHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX IIOHATHN U METOAOB Kypca 7 1 bubnnorexa [HOK
Kiacca, 0000IIeHre 3HaHUH https://m.edsoo.ru/7f42a900
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102




8 KIIACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe N (POBbIE

Ne i/ Tema YpoKka K()HTpo,m,}[],[e HpaKTuquKne I[aTa 06pa30BaTeJ1Ll-Ible
Bcero H3YYeHH S
padoThI padoThI pecypchl
1 KBaaparnplii KOpeHb U3 YUCIa 1 bubmmorexa [JOK
https://m.edsoo.ru/7f42d452
bubnmnoreka HOK
2 [TonsiTre 06 UppaIMOHAILHOM YHCIIE 1 https://m.e dsog)l.ru [7f42eaaa
3 JlecsiTuuHbIe TPUOTUKEHUS 1
UppaLMOHATIBHBIX YHCET
4 JlecATHYHBIE TPUOIINKECHUS 1
UppaLMOHATIBHBIX YHCET
) JleficTBUTEBHBIC YKCTIA 1
6 CpaBHeHHE 1eHCTBUTEIBHBIX YUCEI 1
7 CpaBHEHHE IEWCTBUTEIIBHBIX YHCEI 1
8 Apudmernueckuil KBaJpaTHbII KOPEHb 1
9 YpaBHEeHHE BHIA X2 = a 1
10 CBoiicTBa apupMeTHUECKUX KBAJPAaTHBIX 1 bubmuoteka [IOK
KOpHEH https://m.eds00.ru/7f42d862
11 CaoiicTBa apuPMETHISCKUX KBAJAPATHBIX 1 bubmuoreka [JOK
KOpHEM https://m.edso00.ru/7f42d862
12 [IpeoOpa3oBaHre YMCTOBBIX BBIPAXKEHUH, 1 bubmuoreka [IOK
COJZIEpKAINX KBaJIpaTHbIE KOPHHU https://m.edso00.ru/7f42dd26
13 ITpeoOpa3oBaHue YUCIOBBIX BHIPAKECHUH, 1 bu6muoreka [JOK
COZEpKALIUX KBaIpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHre YMCTOBBIX BBIPAXKEHUH, 1 bu6muoreka [JOK
coJiepaKallMX KBaJApaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHre YHCTOBBIX BBIPAXKEHUH, 1 bubnmoreka [JOK
COJIEpXKAINX KBaJIpaTHbIE KOPHU https://m.edso0.ru/7f42e262
16 CrteneHb ¢ 1eNIbIM IToKa3aTesIeM 1 bubmuorexa [{OK




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

CrannmapTHas 3anuch yucia. Pazmepsr
00BEKTOB OKpY>Karomiero Mupa (ot

bu6nmorexa [IOK

17 AJIEMEHTAPHBIX YACTHIL 10 KOCMUYECKUX
OGLGKTOBI)), ﬂnHTenLH:cﬂTb IPOLIECCOB B nttps://m.edsoo. /7436098
OKPYKaroIIeM MUpPE
18 CBoiiCcTBa CTENIEHHU C II€JIBIM MTOKa3aTelieM brbmmorexa [JOK
https://m.edsoo.ru/7f435648
19 CBoIiCTBa CTETICHH C IICJIBIM TTOKa3aTelieM bubmmorexa [JOK
https://m.edso0o.ru/7f435648
20 CBoIiCTBa CTETICHH C IICJIBIM TTOKa3aTelieM bubmmorexa [IOK
https://m.edso00.ru/7f435648
21 CBOICTBA CTETICHH C IICJIBIM MTOKa3aTelIeM bubmmorexa [IOK
https://m.edsoo.ru/7f43599a
22 CBOICTBA CTETICHU C IICJIBIM TTOKa3aTelieM bubmmorexa [JOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslil TpéxuiieH
24 KBanpaThslii TpéxunieH
o5 PasnoxeHue kBaapaTHOro TpEX4sicHa Ha bubmmnoreka HOK
MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 Paznoxxenne KBaipaTHOro TpEXUJIEHA HA bubmuoreka [IOK
MHOKHUTEIIH https://m.edsoo.ru/7f42fd38
KonTponbHas pabota mo Temam
27 "KBanparusle kopHu. CTeneHu. bubmmorexa LIOK
Kpapatbiit Tpexren” https://m.edso0.ru/7f42ec80
bubmuoreka [{OK
28 Aarebparrieckas 1pode https://m.edsol_.[ru/7f430382
29 JlommycTuMbIe 3HAYEHUS TTEPEMEHHBIX,
BXOJIAIINX B alre0pandecKue BhIPaKeHUs
30 I[OHYCTI/IMBIG 3HA4YCHUA IICPECMCHHELIX,
BXOJISIIIMX B anreOpanyecKue BhIPaKEHUS
31 OCHOBHOE CBOMCTBO aJireOpandecKon bubnuoreka [JOK




apoou https://m.edsoo.ru/7f4308e6

. bubmmoreka [JOK
32 Cokparueriue ApoOei https://m.edsocI)_.[ru/7f43Oa8a

. bubnmoreka [JOK
33 Coxpawenne apobeit https://m.edsofru/7f430f44

. bubnmnoreka HOK
34 Coxpawenne apobeit https://m.edsogru/7f430f44

35 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bu6nmoreka [IOK
JIeICHUE alireOpandecKkux apooei https://m.edsoo.ru/7f43128c

36 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bubnunoreka LIOK
JIEICHUE alireOpanyeckux apooei https://m.edsoo.ru/7f4315c0

37 CrnoxxeHue, BBIYMUTaHUE, YMHOXKEHUE U bu6nmorexa LIOK
neneHne aredpandeckux Apooeit https://m.edsoo.ru/7f4318¢2

38 CnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U bubnunoreka LIOK
JeICHUE alireOpanyeckux apooei https://m.edsoo.ru/7f431a20

39 [IpeoOpa3oBanue BbIpaXeHHH, COIepIKaLIIX bubmmnoreka HOK
anreOpandeckue Apoou https://m.edso0.ru/7f43259c

40 [IpeoOpa3oBanHue BbIpaKeHHH, COIepIKaLIIX bubmuoteka [IOK
anredpandeckue Apoou https://m.edso0o.ru/7f432736

41 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX bubmmnorexka HOK
anrebpandeckue 1poou https://m.edsoo.ru/7f432736

42 KonTponbhas padota no teme bubmmnoreka HOK
"Anrebpanyeckas 1poOp" https://m.eds0o.ru/7f431d36

bu6muoreka [JOK
43 Keapartioe ypaserne https://m.edsogru/7f42ee1a

44 Henonnoe kBagpatHoe ypaBHEHUE bubnmorexa LOK
https://m.edsoo.ru/7f42eela

45 Henonnoe kBagpaTHOE ypaBHEHHE bubnmorexa LHOK
https://m.edsoo.ru/7f42eela

46 ®opMyta KOpHEH KBapaTHOIO YPaBHEHUs bubnmorera LHOK

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




but6mmoreka [IOK

47 ®opMyta KOpHEU KBapaTHOIO YPaBHEHUs https://m.edsoo.ru/7f42£3f6
48 dopmysa KOpHEH KBapaTHOTO ypaBHEHUS bubamorexa LIOK
https://m.edsoo.ru/7f42f5a4
bubnunorexa LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bubnunoreka LIOK
>0 Teopema Bitera hittps://m.eds00.ru/7f430076
51 Pemenue ypaBHeHUH, CBOASIINUXCS K bubnunoreka LIOK
KBaJIpaTHbIM https://m.edso00.ru/7f43c542
59 Pemenne ypaBHeHUH, CBOASIINAXCS K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimue qpoObHO-paliOHANILHEIE bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328¢6
54 [Ipocreiimue qpoOHO-palOHANIbHbIE Bu6mmoteka [JOK
YpaBHEHUS https://m.edsoo.ru/7f432b6e
Pemrenue TeKCTOBBIX 3a71a4 C IIOMOIIIBIO bu6nmorexa LIOK
55 .
KBaJPAaTHBIX YPaBHEHHUU https://m.edsoo.ru/7f42f75¢c
56 Penienne TekCTOBBIX 3a/1a4 ¢ MOMOIIBIO bu6mmoteka IIOK
KBaJpaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f8f6
57 KonTponbnas padora no teme "KBagparHbie bubmmnorexka HOK
ypaBHeHUA" https://m.edso0.ru/7f4301f2
JInHeliHOEe ypaBHEHUE C 1BYMs
58 MEPEMEHHBIMHU, €ro IpaduK, IpUMepbl
pellIeHrs YpaBHEHUH B LENbIX YUCIIaX
JInHeliHOe ypaBHEHUE C 1BYMs
59 MEPEMEHHBIMH, €r0 rpaduK, mpuMepbl
peleHns ypaBHEHUH B IIENIbIX YUCIaX
JIuHeliHOe ypaBHEHME C 1BYMs
60 MEPEMEHHBIMH, €T0 rpaduK, MpUMepbl

pELIEHNs YPaBHEHUN B LEIBIX YMCIAX




Pemenue cucrem AByX JIMHEHHBIX

o1 YpaBHEHUH € IByMsI IEpPEMEHHBIMU
62 Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU
63 Pemenue cucrem ByX JTUHEHHBIX
YpaBHEHUH € ABYMs IEPEMEHHBIMU
64 [Ipumepsl pereHust CUCTEM HEJIMHEHHBIX
YPaBHEHUH C IByMsI I€pPEMEHHBIMU
65 [IpuMepsl pereHus: CUCTEM HENMHENHBIX
YpaBHEHHH ¢ IByMsI I€pEeMEHHBIMU
['paduueckas mHTEpIIpETAINS YPaBHEHHUS C
66 JBYMS TIEPEMEHHBIMU U CUCTEM JIMHEWHBIX bubmmorexa LIOK
. https://m.edsoo.ru/7f43d6d6
YpaBHEHUH € ABYMS [IEPEMEHHBIMU
I'paduueckas MHTEpIIpeTALUs YpaBHEHUS C
67 JIBYMs IEPEMEHHBIMU U CUCTEM JIMHEHHBIX bubmmorexa LIOK
. https://m.edsoo.ru/7f43d6d6
YpaBHEHUH € ABYMS IEPEMEHHBIMU
68 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
CUCTEM ypaBHEHUI
69 Pemennie TeKCTOBBIX 33a/1a4 ¢ IOMOIIIbIO
CUCTEM ypaBHEHMI
70 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
CUCTEM ypaBHEHMI
71 YucnoBble HEPABEHCTBA U UX CBOMCTBA
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOM NTEpeMEHHON
74 Jlunelinpie HEPABEHCTBA C OJTHOM bubmmnorexa [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edso00.ru/7f42c692
75 JInneiiHble HEpaBEHCTBA C OJJHOU bubmuoteka [IOK
[IEPEMEHHOMN U UX PEILICHUE https://m.edso0.ru/7f42c840
76 JInHeliHbIE HEPABEHCTBA C OTHOU

[IEPEMEHHOMN U UX PEILICHUE




77 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM bubmuoreka [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOM bubmmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEHHBIX HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PELICHUE
N3o0pakeHune penieHus TMHEHHOTO
80 HEPAaBEHCTBA U UX CUCTEM Ha YMCIIOBOU bubmmorexa [JOK
p . https://m.edsoo.ru/7f42c9e4
psIMON
N300paxeHue pemeHus JMHEHHOTO
81 HEPABEHCTBA U UX CUCTEM Ha YHCIIOBOU bubmorexa LIOK
p . https://m.edsoo.ru/7f42c9e4
npsiMOi
82 KonrponsHas pabora mo remam
"HepasenctBa. Cuctembl ypaBHEHH"
bubmuoreka [{OK
83 I1
OHATHE (yHKLHH https://m.edso0o.ru/7f433c12
84 OO6acth onpeiesieHust © MHOXECTBO bubnmnorexa [JOK
3HaYeHUN PYHKIHUH https://m.edsoo.ru/7f433d84
85 CrniocoObl 3a1anust pyHKIHIA
86 I'padux pyHKIIIN
87 CaoiicTBa GyHKIINH, UX OTOOpaKEHUE HA
rpaduke
88 UYrenue u noctpoeHue rpagukoB GyHKIUN
89 [Tpumeps! rpadukoB GyHKITHIH,
OTpaKAIOIINX PeaTbHBIE MPOIIECCHI
OYHKINH, OMMUCHIBAIOINE MPSMYIO U
90 06y aT?{ MpOTO I/I(:III-IaJ'IBHiIe ’ bubmmorexa [JOK
PATHYIO HPOopH https://m.edsoo.ru/7f434bbc
3aBUCHMOCTH, UX TpaduKu
91 I'unepbona
92 Tnmep6ona but6mmoreka [IOK

https://m.edsoo.ru/7f4343e2




but6mmoreka [IOK

— w2
93 Ppadu ynicumm y =x 1 https://m.edso0o.ru/7f434572
Oyuknmu Yy =X3, Yy = X3,y = VX, Yy = [X;
94 r };I(;)HLIIeCK);e eLzeHHe . aBHeH);IP”I |I/I| 1 brbmmorexa [JOK
p p . P https://m.edsoo.ru/7f434d38
CUCTEM ypaBHECHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB
95 KypcoB 7 u 8 KjaccoB, 00001eHne 3HaHuH / 1 bubmorexa LOK
yP . ’ B https://m.edsoo.ru/7f4371aa
Bcepoccuiickas mpoBepouHas paboTa
HToroBast KOHTpOJIbHAS paboTa / Bbu6mmotreka [JOK
96 . 1
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1
KypcoB 7 u 8 KJ1accoB, 0000IICHHE 3HAHUN
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubnnorexa [JOK
KypcoB 7 U 8 Kj1accoB, 0000I1IeHre 3HAHUN https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B 1 Bbu6mmotreka [JOK
KypcoB 7 u 8 Kj1accoB, 0000IIeHre 3HAHUN https://m.edso0o.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJIOB 1 bu6nmorexa LIOK
KypcoB 7 1 8 KjaccoB, 000011eHne 3HaHU I https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB 1 bubnnorexa [JOK
KypcoB 7 u 8 Ki1accoB, 0000IIeHre 3HAHUN https://m.edsoo.ru/7f436b88
102 [ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB 1 bu6mmoteka IIOK
KypcoB 7 u 8 Kj1accoB, 0000IIeHre 3HAHUN https://m.edso0o.ru/7f437858
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KIIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpobrre  Ipakririeckie fll3y'{eﬂl/lfl :)Iﬁlil;ionaTeﬂbnme
padoThI padoThI pecypenI
1 PanmonanpHble uncia, MppaloHaIbHbIE YKCIa, 1
KOHEUYHbIE 1 OECKOHEUHBIE JIECATUYHbIE poOu
5 MHO0K€eCTBO I€CTBUTENIBHBIX YUCEIl; AEUCTBUTEIIbHBIE 1
qucia Kak 0ECKOHEUHbIE JECITUYHbIE Jpoou
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE MEXKIY
3 MHO’KECTBOM JIEHCTBUTENBHBIX YUCEIl U MHOKECTBOM 1
TOYEK KOOPJAMHATHOM MPSMOU
4 CpaBHeHHE IEHCTBUTENBHBIX YUCEIl, apUPMETHIECCKHE 1
JICUCTBUSA C ICUCTBUTEIbHBIMHU YU CIIAMU
5 [TpubnnxEHHOE 3HaYEHNE BETUYUHBL, TOYHOCTb 1
MPUOIHKEHUS
6 OxpyrieHne uncen 1
7 Oxkpyrienue gucen 1
8 IIpukuaka 1 oLeHKa pe3yIbTaTOB BBIYNCICHUN 1
9 [Ipuknika v OLleHKa pe3yabTaTOB BEIYMCICHUN 1
10 JInnelinoe ypaBHeHue. PellieHne ypaBHEeHUH, 1 bubnnorex [HOK
CBOIAINMUXCA K JIMHEHHBIM https://m.edsoo.ru/7f43bf66
11 JInneliHoe ypaBHeHue. Penienne ypaBHeHUH, 1
CBOJAIIUXCS K JIMHEHHBIM
12 KBanpatHoe ypaBHeHue. Pemienue ypaBHeHHi, 1 bubnuorexa [IOK
CBOJISIIIIAXCS K KBAJPATHBIM https://m.edsoo.ru/7f43c542
13 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHMi, 1 bubnnorexka [JOK
CBOJSAIINXCS K KBaIPaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUs 1 bubmmorexa LIOK

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




bu6mmoreka [IOK

15 bikBazpatibie ypasHeHis https://m.edso00.ru/7f43c3d0
16 HpI/IMepI:I pelIeHUs] ypaBHEHHUM TPEeThel U YEeTBEPTOM
CTENEHEN Pa3I0KEHUEM Ha MHOKUTENN
17 HpI/IMeijI pelIeHus] ypaBHEHHUM TPEeThel U YETBEPTOM
CTEIeHe! pa3ioKeHHEeM Ha MHOKHUTEIN
18 Pemenue npoOHO-paninoHaNbHBIX YPaBHEHHUI bubmmorexa [JOK
https://m.edso00.ru/7f43c9b6
19 Pemenne npoOHO-pallMOHANBHBIX YPaBHEHUN bubnmorexa LOK
https://m.edsoo.ru/7f43c9b6
20 Pemennie TeKCTOBBIX 33724 anredpandeckumM METOA0M
21 Pemenne TeKCTOBBIX 33729 areOpandecKuM METOI0M
22 Pemennie TeKCTOBBIX 33724 anredpanyeckKuM METOJJOM
93 KonrtponsHas pabora o Teme "YpaBHEHUS ¢ OJTHON
nepeMeHHon"
24 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk bubmmorexa LIOK
https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €ro rpaduk bubmmorexa LIOK
https://m.edsoo.ru/7f43d0b4
26 Cucrema nByx JH/IH"eﬁHHX YpaBHEHUH C ABYMsI
MIEPEMEHHBIMU U €€ pelIeHne
97 Cucrema n1Byx J'II/II-{GI‘/'IHLIX YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pelIeHUE
28 Cucrema 1ByX JH/IHNeI‘/'IHHx YpaBHEHUH C ABYMsI
IIEPEMEHHBIMU U €€ pelIeHUE
29 Cucrema 1ByX JH/IH"eI‘/'IHHx YpaBHEHUH C ABYMsI
MIEPEMEHHBIMU U €€ pelieHne
30 Pemenue cuctem ByX ypaBHEHM, OTHO U3 KOTOPBIX bubnnorexka [JOK
JIMHEWHOE, a IPyroe — BTOPOU CTEIIECHU https://m.edsoo.ru/7f43d23a
31 Pemenue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX bubnnoreka [HOK

JIMHEWHOE, a Ipyroe — BTOPOU CTEIIECHU

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




Pemenue cucrem AByX ypaBHEHU, OJJHO U3 KOTOPBIX

32 JIMHEHOE, a IPyroe — BTOPOM CTEIEHU
33 Pemenne cucreM nByX ypaBHEHHH, OHO U3 KOTOPBIX
JIMHEHOE, a IPyroe — BTOPOM CTEIEHU
34 I'paduueckas MHTEpIIPETALUS CUCTEMBI YPaBHEHHI ¢
JBYMsI IEPEMEHHBIMU
35 Pemennie TeKCTOBBIX 3a7a4 anredpandeckum
Croco6om
36 Pemenuie TekCTOBBIX 3a7jau alnredpandeckum
croco6om
37 KonTponbras padota mo Teme "Cucremsl ypaBHeHUN"
38 UucnoBble HEPABEHCTBA U UX CBOMCTBA
39 YucnoBbie HEPAaBEHCTBA U X CBOWCTBA bubamorexa LOK
https://m.edsoo.ru/7f43ad5a
40 JInHeHbIE HEPAaBEHCTBA C OJHOM ITEPEMEHHOMN U UX bubnuorexa [JOK
pelieHne https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OJHON NIEPEMEHHOMN U UX bubnuoreka [IOK
pelieHne https://m.edso0.ru/7f43af08
42 JInHEeNHbIE HEPABEHCTBA C OJHOM ITIEPEMEHHOMN U UX bubnuoteka [JOK
pelienue https://m.edsoo.ru/7f43af08
43 CucreMbl TUHENHBIX HEPABEHCTB C OAHOMN
IIEPEMEHHOMN U UX PEIICHHE
44 CucreMbl TMHENHBIX HEPABEHCTB C OJTHON
IIEPEMEHHOMN U UX PEIICHHE
45 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOMN
IIEPEMEHHON U UX pEeLICHUE
46 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubnmorexa LIOK
https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBagparHbie HEpaBEHCTBA U UX pEILIEHUE bubnmoreka [JOK




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

49 KBaaparHpie HEpaBEHCTBA U UX PEIICHUE
50 KBagpaTHbie HepaBeHCTBA M UX pEIlICHUE
51 I'paduaeckas nHTEpIIpETALIMS HEPABEHCTB U CUCTEM bubnnoreka [HOK
HEPABEHCTB C JIByMs IEPEMEHHBIMU https://m.edso0.ru/7f43b098
59 I'padmueckas nHTEpIpeTalvsi HEPABEHCTB U CUCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU
53 Konrtponsnas padora no reme "Hepasencrna"
54 KBagparuunas ¢pynkuus, e€ rpaguik u CBOcTBa ng;;ﬁf;igrouﬁ £4396c6
" . bubnnoreka [JOK
55 KBagparuunas ¢pynkuus, e€ rpaguk u cBOcTBa https://m.e dsogru 171439842
" . bubnnorexa [HOK
56 KBagparuunas ¢pyHkuus, e€ rpaguk u cBOcTBa https://m.e dsogru 17843994
57 [Tapabo:a, KOOpIUHATHI BEPIIMHBI TAPAOOIIBI, OCh bubnuoreka [IOK
CUMMETPUU NapaboJIbl https://m.edso0.ru/7f439eb4
58 [Tapabo:na, KOOpAMHATHI BEPIINHBI TapabOIIbl, OCh bubnuoreka [IOK
CUMMETpPHUHU NapadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpAMHATHI BEPIIMHBI TAPa0OJIbl, OCh bubnnoreka [JOK
CUMMETPHUU TapaloIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosa, KOOpAMHATHI BEPIIMHBI TAPa0OJIbl, OCh bubnuoreka [IOK
CUMMETpPHUU TTapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAMHATHI BEPIIHHBI TAPaOOIIbI, OCh bubnmoreka [JOK
CUMMETpPHUHU NapadoIbl https://m.edso00.ru/7f43a526
62 [TapaGosna, KOOpAMHATHI BEPUIMHBI TAPaOOIIbL, OCh
CUMMETpPHUU NapadoJIbl
63 I'paduku pynkuuii: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
64 I'paduxu pynkmmii: y = kx, y = kx + b, y=k/x, y=x3,
y=vX, y=x|
65 I'paduku dynkomii: y = kx, y =kx + b, y=k/x, y=x3,




y=VX, y=|x|

I'paduxu pynkuuit: y = kx, y =kx + b, y=k/x, y=x3,

66 - _
y=vx, y=[|
67 I'paduku dynkomii: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
68 I'paduku dynkomii: y = kx, y =kx + b, y=k/x, y=x3,
y=vx, y=[|
" " bubnmoreka [JOK
09 Konrposeras pabota no reme "dyHkiH https://m.edsoo.ru/7f43ab84
70 [ToHsATHE YNCIOBOM MOCIEI0BATEIbHOCTH bubmmorexa LOK
https://m.edsoo.ru/7f43e6¢c6
71 3azaHue MOoCIe10BaTEIbBHOCTH PEKYPPEHTHON bubnnorexa [JOK
dbopmynoii u popmynoi N-ro wieHa https://m.edsoo.ru/7f43ebda
b K
72 Apudmerndeckas ¥ reoMeTpUIECKas IPOTPECCUu nommorexa O
https://m.edsoo.ru/7f43ed7e
b K
73 Apudmerndeckas 1 reoMeTpuIecKas Iporpeccuu Homwoteka LO
https://m.edsoo.ru/7f43f3b4
®opmyiiel N-ro 4jeHa apupMeTHIecKoil u
b K
74 reOMETPUUYECKOM MMPOTrPECCUM, CYMMBI IEPBBIX N nomworeka LO
https://m.edsoo.ru/7f43f58a
YJICHOB
®opmyIbl N-ro wieHa apuPpMeTHIeCcKoi 1 BuG OK
75 reOMEeTPUYECKOM MPOrpeccuii, CyMMBbI MEPBBIX N nommoreka L1
https://m.edsoo.ru/7f43ef2c
YJIEHOB
®opmyIbl N-To wieHa apuPpMeTHIeCcKoi 1
76 r€OMETPUYECKON ITPOTPECCUI, CYMMBI IIEPBBIX N bubmmorexa LIOK
. https://m.edso0.ru/7f43f0c6
YJIEHOB
®opmyiiel N-ro ieHa apupMeTHIecKoi u
77 reOMETPUUYECKOM MPOTrPECCUM, CYMMBI IMEPBBIX N bubmmorexa LIOK
https://m.edsoo.ru/7f43f72e
YJIEHOB
®opmyIiel N-ro ieHa apuPpMeTHIECKOi 1
78 T€OMETPUYECKON IIPOrPECCUM, CYMMBI IIEPBBIX N bubmmorexa LIOK

YJICHOB

https://m.edsoo.ru/7f43f8a0




N3o0pakeHue 4ieHOB apuhMEeTUIECKON 1

79 T€OMETPUUYECKON MPOTrPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH
N3o0pakeHue 4ieHoB apuhMEeTUIECKON 1
80 T€OMETPUUYECKON MTPOTrPECCHil TOUKaMH Ha
KOOPJMHATHOMN TIJIOCKOCTH
81 JIMHEWHBIN U 3KCIIOHEHIMAIBHBIN POCT
82 C10XKHBIE IPOLEHTHI bubnmorexa [IOK
p https://m.edsoo.ru/7f43fe0e
83 C10KHBIE IIPOLEHTHI bubnmorexa LOK
p https://m.edsoo.ru/7f4401a6
KonrtponsHas padora o reme "Yucnossie bubnuoreka [IOK
84 "
MOCJIEIOBATEIHLHOCTH https://m.edsoo.ru/7f4404f8
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUM.
85 3anuch, CpaBHEHHE, ICUCTBUSI C ICUCTBUTEIbHBIMU
YUCIIaMU, YUCIIOBAs TIpsiMast
86 [ToBTOpeHmEe, 006001IeHNE U cUCTEMaTH3aI1s 3HAHUH.
[TporieHThI, OTHOIICHHUS, TPOTOPIIUI
87 [ToBTOpEeHMEe, 00001IeHNE U CHUCTEMATH3AUs 3HAHUH.
Oxkpyrienue, mpuoOIMKeHne, OIICHKa
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS 3HAHUH.
88 Pemenne TeKCTOBBIX 33/1a9 aprU(PMETHUSCKAM bubmmorexa [IOK
p https://m.edsoo.ru/7f443b12
CII0CO00M
[ToBTOpeHue, 06001IeHNE 1 CHUCTEMATH3AIUS 3HAHUH.
89 Pemmenne TekCTOBBIX 3374 apruPMETHUECKUM bubnnorexa [IOK
p https://m.edsoo.ru/7f443cd4
crmocobom
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIHS 3HAHUM.
90 Pemmenne TekCTOBBIX 3374 apruPMETHUECKUM bubmmorexa [TOK
P https://m.edsoo.ru/7f443fea
crocobom
[ToBTOpeHME, 0000IIIEHNE U CUCTEMATH3AITUS 3HAHHH.
. bu6mmoreka [IOK
91 [IpeoOpazoBanue anredpanyecKux BHIPAKCHHM,

AOIYCTHUMBIC 3HAYCHUA

https://m.edsoo.ru/7f4441ca




[ToBTOpeHME, 0000IIIEHNE U CUCTEMATU3AIIMS 3HAHUM.

92 [IpeoGpasoBanue aireOpandecKux BEIPAKEHUN 1 Bu6morexa OK
beodp p p ’ https://m.edsoo.ru/7f444364
JIOMyCTUMbIC 3HAUCHHUSI
[ToBTOpEeHME, 0000IIECHNE M CHCTEMAaTH3AIUs 3HAHUH.
93 [IpeoGpasoBanue anreOpandecKux BEIPAKEHUN 1 Bubmorexa ITOK
beodp p p ’ https://m.edso00.ru/7f4446f2
JOIYCTHMBIC 3HAYCHHUS
[ToBTOpEeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS 3HAHUH.
94 IIpeoOpa3oBanue alredOpanyecKux BuIPAKEHUN 1 Enbmiorexa IOK
beoop p P ’ https://m.edsoo.ru/7f444a94
JOMyCTUMBbIE 3HAYCHHS
[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM.
95 DyHKIIMH: TOCTPOECHHE, CBOMCTBA U3YUECHHBIX 1 bubmiorexa IJOK
YHEH o p ’ i https://m.edso00.ru/7f444c56
byHKIUH
[ToBTOpEeHHE, 0000IIEHNE M CHCTEMATH3AIUs 3HAHUH.
96 DOYHKIIUY: TOCTPOEHUE, CBOMCTBA U3YUEHHBIX 1 bubmiorexa IJOK
YHICHITH: P ’ i https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpeHue, 06001IeHNE U CHUCTEMATH3AIUS 3HAHUH.
97 DyHKIUY: TOCTPOEHHE, CBOMCTBA N3YUEHHBIX 1 bubmmorexa LOK
YHIH o p ’ i https://m.edso0o.ru/7f44516a
byHKIUH
[ToBTOpenue, 0600IIEHNE U CUCTEMATU3AIINS 3HAHUM.
98 DyHKIUY: TOCTPOEHHE, CBOMCTBA N3YUEHHBIX 1 bubmmorexa LOK
YHIH o p ’ yi https://m.edso00.ru/7f4452e6
byHKIUH
99 [ToBTOpEeHMEe, 00001IEHNE U CHCTEMATH3AUs 3HAHU. 1 bubnuoreka [IOK
I'paduaeckoe perneHne ypaBHEHHU U UX CUCTEM https://m.edso00.ru/7f445516
100 [ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUS 3HAHUH. 1
I'paduueckoe pelieHre ypaBHEHUN M UX CUCTEM
101 HToroast KOHTpOJIbHASA paboTa 1
102 O0001IeHE U CHCTEMATH3AIM 3HAHNH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

7 KIIACC
Kox . .
IIpoBepsiemble npeAMeTHBIE Pe3y/IbTAThl OCBOCHHSI OCHOBHOM 00pa3oBaTe/bHO
HIPOBEPIIEMOTO NPOrpaMMbl OCHOBHOT'0 00111ero0 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYKCICHUS
11 BbImonHATh, coueTast yCcTHbIE M MUCHbMEHHBIC MPUEMBI, apu(METHUECKUE ICHCTBUS C
' paLMOHATIBHBIMHI YUCIIAMU
HaxonuTh 3HaYeHHs YHUCIOBBIX BBIPAXKEHUH, IPUMEHATh Pa3HOOOpa3Hble CIIOCOOBI U
1.2 npruEMBI BEIYMCIICHUS 3HAYEHUH APOOHBIX BBIPAKEHHM, COIEpKAINX OOBIKHOBEHHBIE
U JIeCITUYHBIE 1pOOH
[lepexomuts OT omHOW QoOpMBI 3amucu YHced K Apyrod (mpeoOpa3oBHIBATH
1.3 JIECATHUUHYIO TPpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTUYHYIO, B YACTHOCTH,
B OCCKOHEUHYIO JICCATUIHYIO APOOB)
1.4 CpaBHUBaTh U YIOPSAI0YNBATH PALIMOHAJIBHBIE YUCIIA
1.5 OKpyriaTh uncia
BEIMONHATE TPHUKHUIKY M OLEHKY pe3yiabTaTa BBIYMCICHUH, OLEHKY 3HAYCHH
1.6 YUCJIOBBIX BbIpQKEHUN. BBINONHATE OEWCTBUS CO CTENEHSAMM C HaTypaJbHBIMU
TOKa3aTeIsIMH
1.7 [TpuMeHSTh IPU3HAKH JETUMOCTH, PA3JIOKEHHE HA MHOKUATENIN HATYPAIbHBIX YHCEIT
Pemate npakTHKO-OpUEHTHPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOLIEHHWEM BEJIHYUH,
18 NPOTIOPIIMOHATFHOCTRIO BEJIMYWH, MPOIEHTaMH, WHTEPIPETHUPOBATH PE3YIbTAThI
' pelmieHus 3a7ady ¢ y4€TOM  OrpaHMYEHMH, CBS3aHHBIX CO  CBOWCTBaMH
paccMaTpuBaeMbIx OOBEKTOB
2 Anrebpanyeckue BbIpaKeHUs
”1 Hcronp30BaTh anreOpandecKyrd TEPMUHOJOTHIO W CHMBOJIMKY, TPUMEHSTH €€ B
' npoliecce OCBOCHUS y4eOHOro MaTepHuasia
2.2 Haxoaute 3HaueHus1 OyKBEHHBIX BBIPKEHUI MPH 3a/JaHHBIX 3HAYEHUSAX MTEPEMEHHBIX
23 BbimonHATe mpeoOpa3oBaHUs LEJNOT0 BBIPAXKEHHWS B MHOTOWIEH IPUBEACHUEM
' MOJI0OHBIX ClIaraeMbIX, paCKpbITHEM CKOOOK
”4 BbINONHATE yMHOKEHHE OJHOYJICHAa Ha MHOTOWIEH W MHOTrOWIeHa Ha MHOTOYJIEH,
' IPUMEHATH (HOPMYITBI KBaJpaTa CyMMBI B KBaJpaTa pa3HOCTH
OcCymiecTBIATh Pa3iokKeHNE MHOTOYJICHOB HA MHOKUTEIN C TIOMOIIHIO BBIHECCHUS 32
2.5 CKOOKM OOIIEero MHOXXWTENS, TPYNIHMPOBKH CJlaraeMblX, NpPUMEHEHUs (opmyi

COKPAILLIEHHOTO YMHOXEHHUS




[TpumensTh npeoOpa3zoBaHUS MHOTOUYJICHOB MJIsi PEIICHUS pa3jMyYHbIX 3aJad U3

25 MaTEMaTHKH, CMEXKHBIX IIPEMETOB, U3 PEAILHOMN PAKTUKH
57 Hcnonb3oBare CBOMCTBA CTENEHEW C  HATypaJbHBIMH  [OKa3aTeNsIMUA IS
' peoOpa3oBaHus BEIPAKEHUI
3 VYpaBHEHUs U HEPABEHCTBA
Pemiats nuHelHbIE ypaBHEHHS ¢ OJIHOW NMEPEMEHHOM, MPUMEHSI MpaBUiia Mmepexojia
3.1 OT HUCXOJHOIO0 YpPaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsATb, SBISETCS JIM YHCIIO
KOPHEM YpaBHEHUS
3.2 [TpumensTh rpaduyeckre METOAbI PH PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM
33 [TonGupaTs mpuMepsl Nap YHCEN, SBISIOMIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS C
' JBYMsI IIEPEMEHHBIMU
34 Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHHS C JBYMs
' [IEPEMEHHBIMHU; MOJIb3YSICh TPAPUKOM, IPUBOIUTH IPUMEPHI PELLICHUS YPaBHEHUS
35 PemaTh cucreMbl IByX JMHEMHBIX YpaBHEHUM C JBYMsI IEPEMEHHBIMH, B TOM YHCIIE
' rpadudecKku
CocTaBiATh U pellaTh JUHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHWHBIX YpPaBHEHUH MO
3.6 YCIOBUIO 3a/1ayd, HMHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 33Jaud
MOJIyYEHHBIH pe3yabTaT
4 Koopaunats! u rpaduku. OyHKmm
M3o0OpaxaTh Ha KOOPAUHATHOM TMPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
4.1 KOOpJMHATAM, JIy4d, OTPE3KH, UHTEPBaJbl, 3alIUCHIBATh YUCIOBBIE MPOMEXKYTKH Ha
anreOpanvecKkoM si3bIKe
4.2 OtmeuaTs B KOOPAMHATHOM MJIOCKOCTU TOYKH IO 3a/IaHHBIM KOOpJIMHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMNA. CTpouTs rpaduk GyHKINHU Y = [X|
OnuceiBaTh ¢ MOMOLIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTH MEXIY BEIMUYHMHAMU:
4.4 CKOPOCTB, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD, TPOU3BOJUTEIIBHOCTD,
BpeMmsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHue (GyHKIMU MO 3HAYEHUIO €€ apryMeHTa
[Monumars rpadudeckuii crmocod mpeacTaBiIeHus U aHaIM3a MH()OpMAIINK, U3BJIEKATh
4.6 U UMHTEpHpeTHpoBaTh HHGOpMALKI0O U3 TpadUKOB pealbHBIX MPOLECCOB U
3aBHCUMOCTEN
8 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeJIbHOI
NpoBEPSIEMOro

pe3yJabTara

NMPOrpaMMbl OCHOBHOT0 0011ero o0pa3oBaHust




Yucna ¥ BEIYUCIIEHUS

Hcnonp30BaTh HavYaIbHBIC MMpEaACTaBICHHUA O MHOKCCTBE ,I[GﬁCTBHTGJ'IBHBIX YUCCJI OJIA

11 CpaBHEHHs, OKPYIJICHHS U BBIYMCICHHMN, H300pa)kaTb JI€HCTBHUTENbHBIC YHCIA
TOYKAMU Ha KOOPJMHATHOU MPsIMOM
[TpuMeHATH MOHATHE APUPMETUYECKOTO KBAJAPATHOTO KOPHs, HAXOJIUTh KBaJpaTHbIE
1.2 KOpHH, UCTIONB3YS MPH HEOOXOIUMOCTH KaJIbKYJISTOP, BBIIOIHATH MIPeoOpa3oBaHus
BBIPAXCHUI, COAEPKAIUX KBAJAPaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEHN
13 Hcnonp3oBath 3anucu OOJBIIMX U MAJBIX YKCEI ¢ IIOMOUIBIO JIECATUYHBIX IpOOei 1
' creneHel yucia 10
2 Anrebpanyeckue BhIpaXKeHUs
21 [TprMeHATh NOHATHE CTENEHU C LIEIbIM [TO0Ka3aTesleM, BBINOJIHATH MIPeoOpa3oBaHus
' BBIPAXECHU, COIEPKALUX CTENEHU C LIEIbIM II0Ka3aTeleM
95 BEINONHATE TOXK/IECTBEHHBIE TPE0OPa30BaHUs PALIMOHATIBHBIX BRIPAKEHUI Ha OCHOBE
' paBuil JEHCTBUI HAJl MHOTOYJICHAMU M aIreOpanyecKuMu IpoosMu
2.3 PackiiagpiBaTh KBaspaTHBIN TPEXUICH HA MHOKUATEIH
24 [TpumensaTh npeoOpazoBaHMs BBIPAKEHUM JUIS pEIICHUS pPA3JIMYHBIX 3ajad U3
' MaTeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAJIbHOM MTPaKTUKU
3 YpaBHEHMS U HEPABEHCTBA
31 Pemate nuHEiHBIE, KBaJpaTHbIE YpPaBHEHUS M  palMOHAIbHBIC YPAaBHEHMS,
' CBOJISILLMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYyMS IIEPEMEHHBIMU
[IpoBomuTh mpOCTEHIIME WMCCIECAOBAHUSA YPAaBHEHHW W CHCTEM YpPAaBHEHUH, B TOM
3.2 quciae ¢ MpUMEHEHHeM TIpadUyecKuX MpeAcTaBlIeHUl (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHUE WIM CUCTEMA YPAaBHEHUH PEIlIeHUs], €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)
[lepexoauth OT cioBecHOH (HOPMYIHMPOBKH 3a/auM K €€ anredpanyeckoil Mojienu ¢
3.3 MIOMOUIBIO COCTABJICHUSI YPAaBHEHUs WM CUCTEMBI YPAaBHEHMH, NHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 33/1a4¥l MOJYyYEHHBIN pe3ybTaT
[IpumeHsTh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB JMJIsi CpPAaBHEHHUS, OLEHKH, pelarh
3.4 JUHEWHbIe HEPaBEHCTBA C OJHON MEPEMEHHOM U UX CUCTEMBI, AaBaTh TPaPHUECKyIO
WUTIOCTPALIMIO MHOXKECTBA PEIIEHNH HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIIH
[lonuMaTh ¥ HCHONB30BAaTh (YHKIMOHAIBHBIE TOHATHS M S3bIK  (TEPMMHBI,
4.1 CUMBOJIMYECKHE O0O0O03HAYEHUS), OIpeAeNsaTh 3HaueHue (QYHKUMU IO 3HAYEHUIO
apryMeHTa, OIpeesATh CBOHCTBA (PYHKIMH 110 € rpaduky
Crpoutsb rpaduku 3eMeHTapHbIX GYHKINN BUIA:
4.2 y=k/x

, Y =X,y = X3, ¥ = [X|, omuChIBaTh CBOWCTBA YMCIOBON (PYHKIMH 11O €€ rpaduKy




9 KJIACC

Kon IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTAThl 0CBOECHHUSI OCHOBHOI1 00pa30BaTe/IbHOM
TIPOBEPSIEMOTO NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BBIYMCICHUS
11 CpaBHUBATh U YIOPSAI0UYNBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIa
BeimonuaTe apudmernyeckue AEWCTBUS € pallMOHAIBHBIMU YHCIAMM, COueTas
1.2 YCTHBIE U IUCBbMEHHBIE NPUEMBI, BBIIOJIHATH BBIYMCIEHUS C HPpPalMOHAIBHBIMU
YUCIIAMU
13 Haxomuts 3HaueHus cTeneHeld ¢ LEIbIMM II0KA3aTeIsIMA U KOpPHEH, BBIYMCIIATH
' 3HAUEHUS YUCIIOBBIX BBIPAKEHUN
14 OKpyrisTh J€MCTBUTEIbHBIE YNCIA, BBIIOIHATh IPUKUAKY Pe3yIbTaTa BbIYUCICHU,
' OLICHKY YMCJIOBBIX BBIpAKEHUM
2 YpaBHEHMS U HEPABEHCTBA
’1 Pemate nmHENHBIE M KBaJgpaTHbIE YPAaBHEHMs, YPAaBHEHUsS, CBOIALIMECS K HUM,
' npocTteime ApoOHO-palOHaIbHbIE YPaBHEHUS
29 Pemarps cucreMbl IByX JIMHEHHBIX YpaBHEHHMH C ByMS IIEPEMEHHBIMH M CHCTEMBI
' JIByX YpaBHEHUH, B KOTOPHIX OJHO YPaBHEHUE HE SBISAETCS JIMHEHHBIM
’3 Pemats TekcToBble 3amauM anredpanyeckuM CrocoOOM € MOMOUIbIO COCTaBJICHUS
' YPaBHEHHUS UM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU
[IpoBoauTh mpOCTEHIIME WMCCIECAOBAHUS YPABHEHUN W CHCTEM YPABHEHUW, B TOM
2.4 quciae ¢ MPUMEHEHHEeM rpaduyeckux MpeacTaBleHUil (HampuMmep, yCTaHaBIIMBAaTh,
UMEET JIM ypaBHEHUE WU CUCTEMA YpPaBHEHUH PELIeHHUs], €CIIH UMEET, TO CKOJIBKO)
”E Pemats nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTh pELICHHE
' HEPABEHCTB Ha YMCJIOBOW ITPSIMOM, 3allMCBHIBATh PEIIEHUE C IOMOIIBIO CHMBOJIOB
Pemate cucTembl JIMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOLINE
2.6 KBaJ[paTHOE HEPaBEHCTBO, N300pakaTh peIlIeHHE CUCTEMbl HEPABEHCTB Ha YMCIIOBOU
IPSIMOM, 3aIIMCBIBATH PEILIEHUE C IOMOIIBIO CHUMBOJIOB
2.7 Hcnonp30BaTh HEpaBeHCTBA NIPU PELIEHUH Pa3IMUYHBIX 3a1a4
3 OyHKITUN
Pacno3naBate  ¢yHKUMH ~ U3y4yeHHbIX BHMJOB. Iloka3bpiBaTh  CcXeMaTUYECKH
31 pacroyoKeHue Ha KOOPAMHATHOM IUIOCKOCTH rpadukoB (yHkumi Buma: Y=KX,
' y=kx+b, y=k/x, y=ax’+bx+cC, B 3aBUCHMOCTH OT 3HAUYCHHU KOIPPHUINEHTOB,
OIHCHIBATh CBOMCTBA (DYHKITHIA
3.2 [Toxa3pIBaTh CXEMAaTUYECKU PACIIONIOKEHHE Ha KOOPAUHATHON IJIOCKOCTH TpaduKOB




¢ynkuunit Buga y = VX, Y = [X| 1 OnuChIBaTh CBOMCTBA (DYHKITHIA

Ctpouth ® U300pakaTh CXEMaTHYECKH TpaduKH KBaAPATHUUYHBIX (YHKIIHH,

>3 OIKCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIMHA 1O UX TpaduKam

34 Pacno3HaBaTh KBaApaTMuHYyl (QYHKIMIO 10 (QopMmyne, NPUBOAUTH IPUMEPHI
' KBaJPaTUYHBIX QYHKIUI U3 peaabHOM KU3HU, (PU3HKH, TEOMETPHH
4 Apudmerndeckas 1 reoMeTpudecKas Iporpeccuu

i1 Pacno3naBare apu(MeTHUECKyI0 U T'EOMETPHUYECKYIO0 MPOTPECCUU MPH Pa3HBIX
' crioco0ax 3afaHus

42 BBINONMHATE BBIUMCIIEHUS C HCIIOJIb30BAaHHEM (DOpMyYIT N-TO wieHa apupMEeTUIECKON U
' reoMEeTPUYECKOM porpeccuii, CyMMbI EPBBIX N UJIEHOB

4.3 N300paxaTh 4iaeHbl IOCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPAUHATHOM INIOCKOCTH

Pemate 3agaum, CBsA3aHHBIE C YUCIOBBIMHU I1OCIIEAOBATEIBLHOCTSIMH, B TOM YHCIIE
4.4 3a7a4yd U3 pealbHOM JKHM3HM (C MHCIIOJNBb30BAHMEM KAJbKYISATOPa, LU(POBBIX

TEXHOJIOTHi1)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
1 Hucna u BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHYHBIC, NEPeXoa OT OAHOW (opMmbI 3amucu Jpobel K
11 npyroii. IloHsTue panMOHANBPHOIO 4YMCINA, 3alUCh, CPaBHEHHUE, YIOPSA0YMBAHHE
palMOHAIBHBIX YUCEI

19 Apudmernueckue AEHCTBUS C palMOHAIbHBIMU yMciaaMmM. PelneHue 3ajgad u3 peanbHOM
' IIPaKTUKU Ha YacTH, Ha Apoou

13 CreneHb C HaTypaJbHBIM IOKa3aTeJeM: OIpelesieHue, MpeoOpa3oBaHUe BhIPAKEHUH Ha
' OCHOBE OIpEe/IeICHNUs, 3aMCh OOIBIINX YHCEIl

14 [IponeHThl, 3anUCh MPOLEHTOB B BUJE IpOOU U IpoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE
' 3aJla4M Ha IPOLEHTHI, PELICHHE 3a/1a4 U3 pealbHON IPAKTUKU

1.5 [IpumeHeHne NpU3HAKOB IETMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATypaIbHBIX YHCEI

1.6 PeanibHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsAMasi U 0OpaTHasi NPONOPLUOHATBHOCTH

2 AnrebpandecKkue BbIpaKeHUS

21 IlepemeHHBIE, YMCIIOBOE 3HAYEHHUE BBIPAXKEHUS C IEpEeMEHHOW. JlomycTumble 3HaYCHUS
' IIEPEMEHHBIX

95 [IpencraBnenne 3aBUCHMOCTH MEXIy BEIMYMHAMU B BHIE (OPMYNBlL. Bwramcienus mo
' bopmynam

2.3 ITpeoOpa3oBanue OyKBEHHBIX BbIpaXKEHUI, TOKAECTBEHHO PaBHbIE BBIPAKEHUS

2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM

”E OpnowieHbl 1 MHOrowieHbl. CteneHb MHOroujeHa. Clio)KeHHe, BBIYUTaHUE, YMHOKEHHE
' MHOT'O4JIEHOB

25 @opMysbl COKpAIIEHHOTO YMHOXEHMSI: KBaJIpaT CyMMBbl M KBajpaT pa3HocTH. Dopmyna
' pa3HOCTH KBapaToB. Pa3noskeHre MHOTOUJI€HOB Ha MHOYKUTENN

3 YpaBHEeHUS

31 VYpaBHeHHEe, KOpEHb ypaBHEHUS, IpaBHJia MPeoOpa3OBaHUs YPaBHEHUS, PAaBHOCHILHOCTb
' YpaBHEHUH

3.2 JIuHeliHOE ypaBHEHUE C OJHOM IEPEMEHHOM, YUCIO KOPHEH IMHEHHOIO YpaBHEHHS,
' pelIeHNE JIMHENHBIX YPaBHEHUI

33 CocraBiieHne ypaBHEHUH 110 YCJOBMIO 3aJaud. PellleHue TEKCTOBBIX 3a7ad C MOMOUIBIO
' YpaBHEHUU

3.4 JluneiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk

3.5 Cucrema JByX JMHEHHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pemienue cucrem




ypaBHEHUH CIOCOOOM MOACTaHOBKH. [IpuMepsl pelieHrs TEKCTOBBIX 3a/lad C MOMOIIbIO

CUCTEM ypaBHEHUI

4 Koopaunats! u rpadpuku. @yHkuun
4.1 Koopaunara Touky Ha mpsmMoit
4.2 Yucnossle npoMeKyTKH. PaccTosiHre MeKy 1BYMsI TOYKaMH KOOPAVMHATHOU MIPSIMOM
43 [IpsimoyronbHas cucrema koopauHat, ocu OX m Oy. AOcuucca ¥ opAaMHaTa TOYKU HA
' KOOPJAMHATHOW INIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3a1aHHbIX popmynamu. UTeHne rpa kOB peaabHbIX 3aBUCUMOCTEH
4.5 [Monsarue Gpynkuun. I'padux Gpynkuuu. CroicTBa QyHKIHIA
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['padux pynkuum y = [x|
4.7 I'paduueckoe penieHne JIMHEHHBIX YPaBHEHUN U CUCTEM JTMHEHHBIX YpaBHEHHHA
8 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
11 KBanpatnsiii xopeHbp u3 uucna. Ilonarue o6 wuppauuvoHanbHoM uucie. JlecaTuyHbie
' IpUOIMKEHNS UPPALMOHATIBHBIX YHCEI
1 CpoiicTBa apupMeTHUECKUX KBaJpaTHBIX KOPHEH M UX MpPHUMEHEHHE K IpeoOpa3oBaHUIO
' YUCTIOBBIX BBIPAKEHUW U BBIYUCICHUSAM. [[eliCTBUTENbHBIC YHCTIa
1.3 Crenens ¢ nensIM MokasareneM u e€ cporictsa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanyeckue BbIpaXeHUs
2.1 KBanpaTHslil TpEéXuiieH, pa3ioKeHUe KBaAPAaTHOIO TPEXWIEHA HA MHOXKHUTEIN
2.2 Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO ayireOpanyeckoi 1poou
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHUE, JIeIeHUe anredpandeckux Ipooei
24 ParnmonanbHble BEIpaXXEHUS U UX TpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 KBanpartHoe ypaBHenue, popmyra KopHeil kBagpaTHOro ypaBHeHus. Teopema Buera
3.2 Pemenue ypaBHeHMil, CBOIAIIMXCA K JUMHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHEIE YPAaBHEHHS
I'padmueckas uHTepnpeTanysi ypaBHEHUN C JByMsl MEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
3.4 YPaBHEHU ¢ ABYMS IIEpeMEHHBIMU. [IpuMepsl peleHus CUCTeM HEIMHEWHBIX YPaBHEHUN C
JBYMsI IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 3aJa4 alireOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA




3.7

HepaBeHcTBO ¢ 01HOM TTEpEeMEHHO

3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJTHOM TIEPEeMEHHOU
3.10 Cucrembl TUHEHHBIX HEPABEHCTB C OJHOU IMEPEMEHHON
4 OyHKIUU
i1 [Tonsarue ¢ynxmumu. OOGNacTh OmpeneneHnss U MHOXKECTBO 3HaueHui (yHkmn. CrocoOsl
' 3aaHus QyHKIUN
4.2 I'paduk pyakmuu. UYrenue cBoMCTB GyHKIMM 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB PyHKITUH, OTPAXKAIOMINX PeaTbHBIE TPOIIECChI
14 OyHKIMH, OMUCHIBAIOIINE MPSAMYI0O U OOPAaTHYIO HPONOPIMOHANIbHBIE 3aBUCHUMOCTH, UX
' rpaduxu
4.5 Oyukuuu y =x2 y = X?
4.6 Oyukuuu Y = [x, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHHM
9 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucna v BBIYHCICHUS
11 ParonanbHble yncia, HPPALHMOHATBHBIE YHCIIA, KOHEYHbIE M OECKOHEYHBIE IeCATHYHbIE IPOOH
MHOXecTBO JIeHCTBUTENBHBIX YHCEll, IEHCTBUTENbHbIE YKCIa KaKk OECKOHEUHbIE 1eCATUYHBIC
1.2 Ipobu. B3auMHO OJJHO3HAYHOE COOTBETCTBUE MEMKIY MHOKECTBOM JICHCTBUTEIBHBIX YHCET U
KOOpAWHATHOH npsimoii. CpaBHEHHE e CTBUTENBHBIX YUCET
1.3 Apudmerndeckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMHI YHCIAMU
N3mepenus, npuOImxeHns, oueHKH. PazMepbl 00BEKTOB OKpPYKAIOIIEr0 MHUPA, UIUTEIbHOCTh
14 NpOIECCOB B OKpyXaromeMmM Mupe. [IpuOmmkéHHOe 3HAaYeHHe BEIHMYMHBI, TOYHOCTh
npubnmxenus. Oxkpyrienue yucen. [Ipukuaka u oleHKa pe3yabTaToB BBIYHCICHUN
2 YpaBHEHUS U HEpPAaBEHCTBA
2.1 VYpaBHEHHUsI C OHON TEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBaaparHoe ypaBHeHMe. Penienne ypaBHEHUN, CBOAAIMXCS K KBaIPaTHBIM
24 bukBanpatHoe ypaBHeHHe. [IpuMepsl pemieHuss ypaBHEHUN TPETbEH M YETBEPTOW CTENECHEU
' pasyioKeHUEeM Ha MHOXKUTEIN
2.5 Pemenune npoOGHO-paIlMOHAIBHBIX YpaBHEHHH
2.6 CucremMsbl ypaBHEHUN




2.7

VYpaBHeHUe ¢ ABYMs IIEPEMEHHBIMH U €ro rpaduk

2.8 Pemienune cucrem IByX JTUHEHMHBIX YPaBHEHUM C IBYMsI IEPEMEHHBIMU

2.9 Pemienue cucrtem AByX ypaBHEHUM, OJHO U3 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOM CTENEHU

2.10 I'padpuaeckast mHTEpIpETALHS CHCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMH

211 Pemenmne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom

2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenne nuHeHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM

2.14 Pemienne cucreM IMHENHBIX HEPABEHCTB C OJHOU IEPEMEHHOU

2.15 KBanpaTHbie HEpaBeHCTBa

2.16 ['padmyeckas uHTEpIpeTALlUsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
3 DOyHKIHUH

31 KBamparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. I[lapabona, KOOpIWHATHI BEPIIMHBI
' 1apaboJibl, 0Cb CHMMETPHH 11apadoIIbl

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

3.3 I'paduku pynxumii y=K/X, y = X° 1 ux cBoicTpa

3.4 I'paduku GyHKIUit , ¥ KX CBOHCTBA
4 YucnoBble NOCIEI0BATEIHHOCTH

41 Onpenenenne ©  cnocoObl  3aJaHUS  YHCIOBBIX  IOCIEJOBaTeIbHOCTEH.  3anaHue
' MIOCJIEIOBATEIBHOCTH PEKYPPEHTHOM (hopMysoi 1 popmMyItoit N-ro dieHa

49 Apudmernueckas nporpeccusi. Dopmyssl N-ro djieHa apudMETHUIECKOM MPOrpecCuu, CyMMBbI
' MEPBBIX N YIECHOB

43 I'eomerpuueckas mporpeccus. @opMyiibl N-ro 4ieHa I€OMETPUYECKON MPOrpPEeCcCUU, CYMMBI
' NEPBBIX N YJICHOB

44 N306paxkenne uneHOB apu(METHUYECKOW W T'e€OMETPUUYECKON MpOrpeccuil TodkaMu Ha
' KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIOHEH U AJIBHBIN POCT

4.5 Crno’xHble MPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM IMPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTaM 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs HA OCHOBE
orocC

YMeHue onepupoBaTh MOHATHSMH: MHOXXECTBO, ITOAMHOXECTBO, OIEpallMd Haj
MHOKECTBAMH; YMEHHUE OIEepUpOBaTh MOHATUSAMU: rpad, CBA3HBIA rpad, Aepeso,
IUKJI, TMPUMEHATh WX TPU PELICHUM 3a/a4; yMEHHE HCIIOJIb30BaTh IpauuecKoe
MIPEICTABICHUE MHOXECTB JUIsl OMMCAHUSl pEealbHBIX IPOLECCOB U SBICHHM, NpU

pELICHUH 3aJ1a4 U3 IPYTUX YIeOHBIX IPEIMETOB

YMeHue OIICPUPOBATH IIOHATUAMU: OIIpCACIICHHUC, aKCuoma, TCOpEMA,
A0Ka3aTCjIbCTBO;, YMCHHC pPACIIO3HABATL MCTHHHBIC W JIOXKHBIC BbICKA3bIBaHWA,
NPpUBOAUTL IIPUMCPBI W KOHTPIPUMCEPLI, CTPOUTH BbICKA3bIBAHUA MW OTpPUIAHUA

BBICKA3bIBaHUN

YMmenue ONCpHUPOBATH MMOHATHUAMU: HATYPAJIbHOC YHUCJIO, IPOCTOC U COCTAaBHOC YHMCJIO,
ACJIIMMOCTD HATYPAJIbHBIX YUCCII, IPU3HAKU ACIIMMOCTH, LNEJI0C YUCII0, MOAYJIb YHCJIa,
OOBIKHOBEHHAS IIpO6I) n JeciaTudHas I[pO6I>, CTaHHapTHLIﬁ BHUJ 4HKCJia, palMOHAJIBHOC
YuUCJIO, HPppalMOHAJIBHOC YHCIIO, apI/I(bMeTI/I‘leCKI/Iﬁ KBa,Z[paTHBIﬁ KOpCHb; YMCHUC
BBITIOJIHATH IIGIZCTBPI?[ C 4YuCllaMH, CpaBHUBATb MW YyHOPAAOYHMBATH YHCIIA,
MNpEACTaBJIAThL YUCJIa HA I(OOpI[HH&THOfI HpHMOﬁ, OKPYTJIATH YHUCJId; YMCHUC J1CJIAaTh

IIPUKHJIKY U OLICHKY pe3yJIbTaTa BEIYMCICHUN

YMeHue onepupoBaTh NOHATUAMU: CTENEHB C LIETbIM [TOKa3aTeaeM, apupMeTHIECKHUM
KBaJ[paTHBI KOPEHb, MHOTOUIEH, alredpanyeckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJIbHON cTeneHu OOJIblle €IUHUIIbI; YMEHUE BBINOIHATH PACUETHI IO
dopmynaM, mnpeoOpazoBaHMs LENbIX, JIpPOOHO-PAllMOHANIBHBIX BBIPAOKEHUN U
BBIPAXEHUI C KOPHSIMH, pa3jio’)K€HHWE MHOTOUYIEHAa Ha MHOMKWTEIHM, B TOM YHUCIE C

HCIIOJIB30BaHHUEM (I)opMyn Pa3HOCTH KBaAPATOB U KBaJApaTa CYMMBI U Pa3HOCTH

YMeHHe ONnepupoBaTh IOHATUAMU: YUCIOBOE pPABEHCTBO, YpPAaBHEHUE C OJHOMU
MIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOW; YMEHHE pelaTh
JUHEWHBIE U KBaJpaTHBIE YpaBHEHUS, JPOOHO-pallMOHATbHbIE YpaBHEHHs C OJHOMN
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHWW, JIMHEHHBIE HEPABEHCTBA U MX
CHCTEMBI, KBaJIpaTHbIE U APOOHO-PALMOHATbHbIE HEPABEHCTBA C OHOM MEpeMEHHOM,
B TOM YHCJE MPU PEHICHUH 3a4ad U3 APYIMX NPEIMETOB M NPAKTUYECKHX 3a]ad;
YMEHUE UCIOJIb30BaTh KOOPAHMHATHYIO IPAMYIO U KOOPAUHATHYIO IUIOCKOCTB JUIsS

M300pakeHUs! pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omepupoBaTh MOHATUAMHU: (YHKIMA, TpaduK (QyHKIUH, HYIH (QYHKLIUH,




NPOMEXYTKH  3HAKOIIOCTOSIHCTBA,  NPOMEXYTKH  BO3pacTaHus,  yObIBaHUS,
HanOOJIbIIIEE U HAMMEHBIIEE 3HAUYCHUS q)yHKI_[I/II/I, YMCHHC OIICPpUPOBATH MOHATUAMU:
npsiMas  TPONOPLUMOHAIBHOCTD, JIMHEWHas (YyHKOMA, KBaapaTudHas (yHKIus,
oOpaTHasi MPOMOPLUUOHAIBHOCTb, Napadona, Tunep0osa; YMEHHE CTPOUTh rpaduku
(GYHKIMIA, WCHONB30BaTh TpadUKH IS ONPEENCHHUS CBOWCTB IPOIECCOB H
3aBHCUMOCTEH, JJIsl pelleHus 3aJad M3 JPYruxX y4deOHBIX MPEIMETOB M PEaTbHOM

KHU3HH;, YMCHHUEC BbIpaXkaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXAY BEIMYMHAMU

10

YMeHne omnepupoBarh IMOHATUSIMHU: IOCIENOBATENbHOCTh, apudmMernyeckas u
reoMeTpuyecKas IIPOrPeccuy; yYMEHHE UCII0JIb30BaTh CBOIiCTBa
nocieaoBaTenbHOCTeH, POpMysIbl CyMMBbl M OOIIEro WieHa MpH PEIIeHUU 3a]ad, B

TOM YHUCJIC 33]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB U PEeaTbHON KU3HU

YMeHue pemaTth 3aauid pa3HbIX TUIIOB (B TOM YHMCJE HA MPOLEHTHI, JOJHU U YacCTH,
JIBYDKEHUE, paboTy, IIEHy TOBApOB U CTOMMOCTb MOKYIIOK M YCJIYT, HAJIOTH, 33/1a4H U3
o0acT! ynpaBleHHS JHUYHBIMA W CEeMEWHBIMH (PMHAHCAMH), YMEHHE COCTaBJISThH
BBIPAKCHMS, YPABHEHUS, HEPABECHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJa4M, UCCIIEI0BATh

IMMOJIYYCHHOC PCIICHNEC U OLICHUBATD HpaBIlOHOIIO6HOCTI> IMMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh NOHATHAMM: (PUTypa, TOUKa, OTPE30K, MpsiMas, JIyd, JIOMaHasl,
yrojl, MHOTOYIOJbHUK, TpPEYrOJbHUK, PAaBHOOEIPEHHBII W PaBHOCTOPOHHHM
TPEYroJbHUKH, IMPSIMOYrOJbHBI TPEyrojbHUK, MeAMaHa, OMCCEKTpHCa M BBICOTA
TPEYroJbHUKA, YETHIPEXYTONbHUK, MapajuieiorpaMM, poMO, TPSMOYTOJIbHHUK,
KBaJpar, Tpameuus; OKPYKHOCTb, KpyI, KacarellbHas; 3HAaKOMCTBO C
MPOCTPAHCTBEHHbIMU (UTypamMH; yMEHHE pelaTh 3aJadyd, B TOM 4YHUCIE U3
IIOBCEHEBHON XKU3HU, HA HAXOXKICHUE I'€OMETPUYECKUX BEIUYMH C IPUMEHEHHEM

M3YYEHHBIX CBOMCTB QUIyp U (aKkToB

YMeHue omnepupoBaTh MOHATUSMHU: PABEHCTBO (UIYp, PaBEHCTBO TPEYrOJIbHUKOB;
MapaJUIeJIbHOCTh W INEPIHEHIUKYISAPHOCT IMPAMBIX, YIOJI MEXAY MPSIMBIMH,
NEePIEeHIUKYIIAP, HAKIOHHAsA, IPOEKIIUs, 1ogooue Guryp, no00HbIE TPEYTrOJIbHUKH,
CUMMETpUSI OTHOCUTEJIIBHO TOYKH W IIPSIMOM; YMEHHME pACIO3HAaBATh DPABEHCTBO,
CUMMETPUIO U 1oA00He QUryp, NapauieIbHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYXKaroIleM MUpE

11

YMeHue onepupoBaTh HOHATHAMM: JJIMHA, PACCTOSIHUE, Yroil (BeJIMYMHA yIiia, CUHYC
U KOCHHYC YyIJIa TPEYroJbHUKA), IUIOMIAb; YMEHUE OLIEHUBATh pa3Mephl MPEIMETOB U
00BEKTOB B OKpY)KaIOLIeM MHpEe; YMEHHE NPUMEHATh (QOpMYJbl NepuMeTpa Hu
IUIONIAId MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTHM W IUIOAAM Kpyra, obbema
OpSAMOYTOJIBHOTO TMapajUlefienuIesia; yMEHHe IPUMEHATh MPU3HAKU paBeHCTBA
TPEYroJbHUKOB, TEOPEMY O CyYMME€ YIJIOB TpeyrojbHHKa, Teopemy Iludaropa,

TPUTOHOMCTPHUYCCKUEC COOTHOMICHUSA AJId BBIYUCJIICHUSA NJIUH, paCCTOﬂHHﬁ, IIoIaaei

12

YMmeHue wu300paxars IUIOCKHME (GUIYpbl M MX KOMOHMHAIMM, MPOCTPAHCTBEHHbIC




burypsl OT pyKkd, ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M AJIEKTPOHHBIX CPEICTB

MO0 TCKCTOBOMY HJIM CUMBOJIBHOMY OITMCAHHIO

13

14

YMeHue  onepupoBaTh  IOHATUSAMH: IPSAMOYIOJIbHAs ~ CHCTEMa  KOOPAWHAT;
KOOPIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEIECHUE BEKTOpa Ha YHUCIIO,
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHUE HCIIOIb30BATh BEKTOPHI U KOOPAUHATHI
JUI TPEJCTaBICHUs IAHHBIX M pEleHMs 3aJad, B TOM YHUCIIE U3 APYIHX Y4eOHbIX

IIPEMETOB U peabHOU KU3HU

YMeHue onepupoBaTh MOHATHIMU: CTOJOUKOBBIE U KPYTrOBbIE AMArpaMMbl, TaOIHIIbI,
cpeaHee apupMeTndyeckoe, MeinaHa, HauOoJblllee U HauMEeHbIlee 3HaYeHUs, pa3Max
YHUCIOBOTO HabOpa, yMEHHE H3BJIEKAaTh, HMHTEPIPETUPOBATH U MPeoOpa3OBHIBATH
UHpOpPMaLIMIO, MPEICTABICHHYI0 B TabiuIax M Ha JuarpaMmax, OTpPa)Karollylo
CBOICTBA U XapaKTEPUCTUKN PEAJIbHBIX IIPOLIECCOB U BJICHUI; YMEHNE PACIIO3HABATH

HN3MCHYHUBLIC BCIIMUYNHBI B OKPY’KArOIIEM MHUPCE

15

16

YMeHue onepupoBaTh MOHATUSAMU: CIYYaWHBINA OMNBIT (CIy4alHBIA 3KCHEPHUMEHT),
3JIEMEHTAapHOE COOBITHE (3JIEMEHTApHBbIM HCXOMA) CIy4yallHOro OIbITa, ClIy4aiHoe
coOBbITHE, BEPOATHOCTb COOBITUS; YMEHHUE HAXOIUTh BEPOSTHOCTU CIIydalHBIX
COOBITUIl B ONBITAX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSMH; yMEHUE
pelaTh 3aJa4d METOJOM OPTaHU30BAHHOIO Nepedopa U ¢ UCIOIb30BAHUEM IIPABUIIA
YMHOXXEHUS; YMEHHE OLICHHBAaThb BEPOATHOCTH pEalIbHbIX COOBITMH M SIBIEHUI,
NOHMMATh pOJIb MPAKTUYECKH JIOCTOBEPHBIX U MAJOBEPOATHBIX COOBITUH B
OKpY’KalolleM MHpEe U B JKM3HM; 3HAKOMCTBO C IOHSATHUEM HE3aBUCHUMBIX COOBITHIL;

3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €TO POJIBIO B MAaCCOBBIX SIBJICHUAX

VYMeHune BBIOMpATh TOAXOMSAIIMM W3YYCHHBIM METOA IS PEIICHUs 3aJayH,
IIPUBOJIUTH TPUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEHW B MNPUPOJAE W KU3HHU,
pacrno3HaBaTh MPOSIBIICHUE 3aKOHOB MATEMAaTHUKM B HCKYCCTBE, OIMCHIBATH
OTZEJBHBIE BBIJAIOIIMECS PE3YyJIbTAThl, MOJYYEHHBIE B XOJ€ Pa3BUTHUS MaTeMaTUKHU
KaK HayK{, NPUBOAUTH MPHUMEPHI MATEMATHYECKUX OTKPBITUH M MX aBTOPOB B

OTE€YECTBEHHOW U BCEMUPHOU UCTOPUHU




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D I1O

MATEMATUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Ywucia ¥ BEIYUCICHUS
11 Harypanbnsle u nensie yucna. [Ipu3Haky JeMMOCTH HEbIX YUCEl
1.2 OOBIKHOBEHHBIE M IECATHYHBIE IPOOH, MMPOIICHTHI, 0ECKOHEYHBIC TTEPHUOIUUECKHIE TPOOH
1.3 Panmonanshbie uncna. Apudmerndeckue onepamnuu ¢ paiuoOHATbHBIME YUCIIaAMU
14 JleiicTBuTENbHBIC YKcia. Apu(METHIECKUE ONIEPAIUU C ICHCTBUTEIIHPHBIMU YHCITAMH
Le [IpubmmkEéHHBIC BBIYMCIICHHS, NpaBWIa OKPYIJICHHs, NPUKUIKA W OIEHKa pe3yJbTara
' BBIYHCIICHHI
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHbIe BbIpaXeHHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
2.2 Crenenb ¢ 1enbM okasareneM. CTeleHb ¢ palliOHAIBHBIM MMoka3aTeiaeM. CBOMCTBA CTETICHU
2.3 MHoro4ieHsl
24 Anrebpaunyeckas 1po0b
ae ApudmeTnueckuili KOpeHb HaTypalbHOW cTemeHu. JlelicTBus ¢ apuPMEeTUYECKUMU KOPHSIMHU
' HaTypaJIbHOU CTENECHU
3 YpaBHEHHs U HEPABEHCTBA
3.1 Lenble u poOHO-panrioHanbHbIe ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI
3.2 ensie u 1poOHO-panOHaTbHBIE HEpaBEeHCTBA. CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemienune TekCTOBBIX 3a1a4
4 UucIIOBEIC TTOCIIEIOBATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATEILHOCTEN
4.2 Apudmernueckas u reomeTpudeckas mporpeccuu. opmyia CI0KHBIX MPOIIEHTOB
) OyHKIMH
Oyukuus, crnocoObl 3amanusg (yHkuuu. ['paduk Qynkuuu. OO6nacTe omnpenesieHus u
£ 1 MHOXECTBO 3HaueHwi Gynaknuu. Hymmu ¢yakmun. [IpoMexxyTkn 3HAKOMOCTOSHCTBA.
o [TpoMexyTKr MOHOTOHHOCTH (PYHKIHH. MaKCUMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbomnwiee u
HauMeEHbIIIee 3HaUYeHUE (PYHKIIMU Ha TIPOMEXKYTKE
6 KoopauHaTsl Ha MPSMOW U TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBBI KOOPIMHATHI HA TUIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOroyroiabHUKu
7.4 OKpYy>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpruiecKuX BETMYUH
7.6 BexTops! Ha mII0CKOCTH
8 BeposTHOCTh M CTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padm




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Maremartuka. Anrebpa: 7-i kiacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ n3nanue,
nepepaboranHoe MaxkaporueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox penaxiueit
TemsikoBckoro C.A. AkunonepHoe odmectso «M3narensctBo «IIpocsemienue»

» Maremaruka. Anredpa: 8-i kimacc: 6a30BbI YPOBEHB: yueOHUK; 16-¢ n3ganue,
nepepadborannoe Maxkaporue FO.H., Munmtok H.I'., Hemmkos K.W. u ap.; noa pegakuueit
TensikoBckoro C.A. AknnonepHoe obmectBo «M3natensctBo «IIpocsemienue»

» Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe MaxkaporueB FO.H., Munmatok H.I'., Hemkos K.W. u ap.; mox pepakuueit

TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aatensctBo «lIpocBemnienue»

METOINYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

Anrebpa: 8 Kiacc: TMIaKTUYECKUE MaTepUalIbl: TOCOOUE MIJIsl yJaluXcs
ob1reoOpa3oBaTenbHBIX yupexaenuii / A.I'. Mepamsk, B.b. ITononckuii, E.M.
PabunoBuy, M.C. SIkup. — M.: Benrana-I"pad, 2019.

Anrebpa: 8 knacc: Meroguueckoe nocooue / E.B. bynko, A.I'. Mep3asik, B.b.
[Tomonckwuit, M.C. Sxup. — M.: Benrana-I'pad, 2018.

Anre6pa: 9 knacc: IUAaKTUUYECKHUE MaTepHalIbl: MOCOOME ISl YUaluXxcs
obmeodpaszoBarenbHbIX yupexaenuit / A.I'. Mepsnsk, B.b. Tlononckuii, E.M.
Pabunosuy, M.C. Skup. — M.: Benrana-I'pad, 2021.

Anrebpa: 9 knacc: meroguyeckoe nocooue / E.B. bynko, A.I'. Mep3zinsk, B.b.

[Tononckuii, M.C. SIkup. — M.: Benta—nHa-I'pad, 2018.



A cnam OI'D! Maremaruka. MoaynpHbIi Kype. MeTonnka noarotoBku. Kiroun u
OTBETHI: yueb. mocodue a1t o01eodpazonar. opranuzanuit/ 1M.B. Amenko,
C.A.lllectakos. — M. : IIpocBemienue, 2017.

OI'D: 3000 3amau ¢ oTBeTaMu 1o MaTtematuke. Bee 3amanust yactu 1/ U.B. Amenko,
JI.O.Pocnoga, JI.B.Ky3nenosa, C.5.CyBopoBa, A.C.Tpenanun, B.A.CmupHOB,
N.P.Beiconkuii; mox penakuueit M.B.AAmenko. — M.: U3aarenbecTBo «OK3aMen».

MLIHMO, 2017

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETN HHTEPHET
EI[HHa}I KOJIJIICKIIUA III/I(i)pOBBIX 06paSOBaTeJ'IBHBIX pPECypPCoOB
http://school-collection.edu.ru/catalog

bubmuoreka LIOK https://urok.apkpro.ru

®denepanbHbIi HEHTP UH(HOPMAIMOHHO-00pa30BaTENIbHBIX PECYPCOB
http://fcior.edu.ru/catalog.page

www.school.edu Poccuiickuii 001ieoopa3zoBatebHbIi mopran'.

www.school-collection.edu.ru/ Equnast Komutekiust mrudpoBbIX 00pa30BaTeIbHBIX

pecypcoB
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