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COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BIYMCICHUSA

Pannonanbubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JNEUCTBUS C PallMOHAJIBHBIMU YucaaMu. YuciioBas nmpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypajdpHbIM TIOKa3aTeJleM M €€ CBOWCTBA. 3alKCh YHCIA B
JIECSITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TekCcTOBBIX 3a1ad apupMeTHnyeckuM crnocodboM. Pemenue 3agau u3
peaabHOM MPaKTUKU Ha YacTH, Ha JIpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIEHUN
U TPOMOPIUN MpU pEelICHUH 3a/ad, pElIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYNKH, HAJIOTH.

JlenmumocTs 1eabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie m cocraBHble 4ncina. YETHble W He4yETHbIE uncia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTH CYMMBI U
IIPOM3BEICHUS LIEJIBIX YMCEII IIPU PEIIECHUHU 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM.

Haubomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKaAMHU.

AuredpanvyecKue BbIPAKEHUSA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBnenne 3aBUCUMOCTH MEXIY BETUUMHAMU B BUE (OPMYJIbL.

ToxnectBo. ToxIecTBEHHbIE TPEOOPA30BAHMS ANTeOPAMUECKUX BBIPAXKEHUH.
JloKa3aTenbCTBO TOKIECTB.

Opnnouwiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHoroujieH cTaHaapTHOro Bujaa. CTENneHb MHOTO4WICHA.
CrnoxeHue, BbIYMTAHHE, YMHOXKEHHE U JesieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJbl COKPAIIEHHOTO YMHOKEHHUS: KBaAPaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAXECHHH, Ky0 CyMMBI W KyO pa3sHOCTH JBYX BBIpOKEHUH, Pa3HOCTH
KBaJpaToOB [JIBYX BBIPQKEHUM, MNPOU3BEICHHE PA3HOCTM U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHI.

PasnoxeHne MHOrouIeHa Ha MHOKUTENU. BbiHeceHne 0011ero MHOXKUTENS 3a
CKOOKH. MeTo1 TpyNIUPOBKH.

YpaBHeHMs U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepeMenHoi. Kopenb ypaBHeHusi. CBOCTBa ypaBHEHU
C OJHOM TEpEMEHHOW. PaBHOCWJIBHOCTL ypaBHEHHH. YPaBHEHUE  Kak
MaTeMaTH4YECKasi MOJAEINb PEAIBHOW CUTYallNH.



JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOIIBIO JIMHEMHBIX YPaBHEHUM.
JInneliHOE ypaBHEHME, COEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHsT CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JByMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIBHON CUTYAIIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoil. UncnoBble TPOMEXKYTKU. PaccTosiHuE MEXITy
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucremMa KoOpaMHAT. AOcuucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKocTH. IIpuMepsl rpadukoB, 3agaHHbIX opMyaaMu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [loHsaTtne QyHKUuu.
OyHKIUS Kak MareMmarhdeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
ompejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrocoObl 3amaHus (QyHKIUU.
I'padux bynkuuu. [ToHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPAX peaJIbHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkuus, e€ cpoictBa. ['paduk nunenHol ¢yHkuuu. ['padux
¢Gyukumu y = |x|. Kycouno-3amanubie GyHKIIHH.

8 KVIACC

Yucaa v BIYMCICHUA

KBaapartHbeie kKopHU. ApudMeTHUECKHil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTne wppammoHaNbHOrO ywucaa. J{eUcTBUS € UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

[IpencraBiieHnss O pAacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHoOXkecTBa
HAaTypaJbHBIX, UEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YuciaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. OctaTku creneHel. [IpuMeHeHue ocCTaTkoB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl OOBEKTOB OKPYXKAIOLIETO MHpa, IUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBINA BUJ YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anre6panueckas apoOb. JlomycTuMble 3HA4YEHHUsS] MEPEMEHHBIX B IPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyecko Iapoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandyeckux JapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUMN.

JonycTuMble 3HAaY€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHHI, COIEpKAIINX apu(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb cC 1enbIM MOKazaTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTETICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHMS.
KosmuecTBO NeNCTBUTENBHBIX KOPHEW KBAaJIpaTHOro ypaBHeHHs. Teopema Buera.
YpaBHEeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJPaTHBIM
ypaBHeHUsM. KBasipaTHOE ypaBHEHHE C TapaMeTpoM. PellleHne TEKCTOBBIX 33/1a4 €
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-panmoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paiMOHATBHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3aJad C IOMOIIBIO JPOOHO-pAlMOHAIBHBIX
ypaBHeHUH. ['padmueckas MHTEpIIpeTaIis YPAaBHEHHM C IBYyMs ITIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
M YMHOXXECHHME YHUCJIOBBIX HEpaBeHCTB. OILICHUBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pElIeHMH HEPaBEHCTBA C OJHOW NEepeMEHHOW. MHOXKECTBO
peIIeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NTMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIVMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PelleHue TEeKCTOBBIX 3ajlad C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM.

DyHKIMHA

OO6usacTh onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a1aHus
bynkuunid. ['paduk dynkunu. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHHA, OTPAXKAIOIIUX PEATTHHBIE TPOIECCHI.

Jlunetnas Qynkrus. DyYHKIUU, ONMHUCHIBAIOIIME TPIMYIO M OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynkunn y = kx, y=kx +b,y=k/x,y=x3,y = VX, y = |X| 1 ux cBoiicTBa.
Kycouno-3aannpie GyHKITUN.

9 KJIACC

Yucaa v BLIYUCJICHUSA



Kopenp n-i1 crenenm u ero cBoicrtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKEeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHMs BBIPAKEHUN, COJEPXKAIIUX KOPEHb n-U
cTeneHu. ToxaecTBEeHHbIE PeoOpa30BaHUsl BbIPAKEHUM, COIEPIKALUX CTENEHD C
palMOHAJIbHBIM [TOKA3aTEIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpatHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHUid, 3aMEHbl MEPEMEHHOM, rpadUyecKoro MeToJa MpH PpPELICHUU
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenne qpoOHO-paliOHAIbHBIX YPAaBHEHUH.

Pemienue cucrtem ypaBHEHHM ¢ IBYMsI IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEelIeHNsT CUCTEMBI HENMHEMHBIX YPAaBHEHUU C ABYMs INepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMsS NEPEMEHHBIMH KaK MOJEIb PEajbHOU
CUTYyaL1H.

HucnoBble HepaBeHCTBA. PenieHne JIMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPABEHCTB.

KBanparHeie HepaBEeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB Irpa)MuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaIOB
JUISL palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBa C MAPAMETPOM.

Perenne TeKCTOBBIX 3a/1a4 € TIOMOILIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ AByms IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ PELIEHUS CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMH.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad — (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pacTaHusl M yObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HaUOOJIbIlIEE U HAUMEHbIIIEE 3HaYeHUs (PYHKIIUH.

KBagpatnunas ¢ynknuss u  e€ cBoicTBa. Mcmonb3oBaHHEe CBOWMCTB
KBaJpaTuyHOW  GyHKIMKA 17 pemieHust  3amad.  [loctpoenme  rpaduka
kBaapatuyHol ¢GyHkuuu. Ilonoxkenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCUMOCTH OT €& ko> dunuenTos. ['paduxn pyHkmmii y =ax2, y = a(x —m)f’ u y
= a(x — m)? +n. IToctpoenne rpapukoB GyHKIHUIA ¢ MOMOILBLIO IPeoOPa30BaHMUIA.

JHpobno-nuneitnas ¢pyukius. MccnenoBanue QyHKIIHIA.

®Oynkuusa y = x" ¢ HaTypalbHBIM TOKa3aTelleM 1 U e€ Tpaduk.

Yucii0BbIe MOCTECA0BATEILHOCTH H IPOrPECCHU



[Tonsitue uwcioBOM TocIenoBaTeNbHOCTH. KoOHEuHBIE W OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIENOBATENbHOCTh.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJWYHBIN, ¢ MOMOIIBIO (POPMYIIBI 71-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apu(PMETHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl 7n-TO  dieHa
apu(pMeTHYecKoil u reomeTpuueckor mnporpeccuil. dopmynbl CyMMBbI TEPBBIX 71
YJICHOB apu(PMETHUECKON M TeOMETPUYECKO Mporpeccuil. 3ajaun Ha MPOILICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBmenne O CXOAUMOCTH IOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUU
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEeYMBACT U3YYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHUTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
NpOJOKEHUS O00pa3oBaHWs W IS TOBCEAHEBHOW ku3HU. PazButne y
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux abCTpakiuii, crnoco0e OTpakKeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJM MATEMAaTUYECKOTO
MOJEIMPOBAaHUS B HAYYHOM IIO3HAHWUM M B IMPAKTHKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM Iu¢poBoM obmectBe. M3yduenue anredpsl
o0ecrieunBaeT  pa3BUTHUE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yTBepkieHHuss. OcBoeHHE Kypca anreOpbl 00ecneurBaeT Pa3BUTHE JIOTUYECKOIO
MBILUIEHUSI OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE W WHAYKTUBHbBIE
paccyxaeHus, o0oOUIeHHEe M KOHKpETU3alnio, adCTparupoBaHME M aHAJOTHIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEATEIbHOCTH OO0YyYalolUXCs, MO3TOMY CaMOCTOATENBbHOE pEIICHUE 3aaad
00y4aroLUMUCS SBJISIETCS pealin3aluen AesiTeIbHOCTHOTO MPUHIUIA 00yUYEeHUS.

B cTtpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayOia&éHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIIbHO-METOJANYECKUE JIMHUU:
«Uucna u  BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHS U
HepaBeHCTBa», «DyHkium». Kaxnas w3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YUEHHUS Kypca, B3aUMOACHUCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsi MPUXOAUTCS
JIOTUYECKU PACCYKATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B cBsi3n
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3feiax MaTeMaTUYecKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIMMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CoaepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Asredpa» sBISETCS €ro WHTErPUPOBAHHBIM
XapaxkTep.

Conmepxxanne mnuHMA «Yucia W BBIYMCICHUS» CIYXKHT OCHOBOM JJIst
JaNbHEUIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpUTMaMu, a
TaK)Xe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsi TOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HPPALUOHAIBHBIMH YHWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeHeMY o011eMy 00pa30BaHUIo.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYyXkKarolel peaibHOCTH. Ha ypoBHE OCHOBHOIO OOIIETo
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCSs BOKPYT  pallOHAIbHBIX
BbIpaKEeHMA. AJnreOpa JEMOHCTPUPYET 3HAYEHHUE MATEMAaTUKHU KakK s3bIKa JJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHMWsI TPOLECCOB U SIBJICHUMN
peanbHOro Mupa. B 3amaun oOyueHus anreOpe BXOIAT TaKXkKe JalbHEWIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILUICHUS, HEOOXOIMMOIO, B YAaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJICHUE HABBIKAMH JIEIYKTUBHBIX
paccyxnaenuil. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KeHUs, CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIbHO-TpaUUEeCKON JTUHUN HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3yueHne marepuana CHocOOCTBYET pPa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTENIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJHMYECKOT0, IpauyecKkoro, BHOCUT BKIJIaJd B (HOPMUPOBAHHE
MPEACTABICHUM O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPHI.

YrnyOonéHubii Kypc anreopbl XapaKkTepu3yeTcs W3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHuss 3amgad. Aunredpa SBISETCS A3BIKOM JJIE  ONMUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTE€MAaTH4YeCKOro MojaenupoBanud. Ilpum
TOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3AKIIOUEHH W MPUHATHIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHUS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHWU3M JIOTUYECKHX MOCTPOCHHUM M yyaT HMX
npuMeHeHuto. Tem cambpiM anreOpa 3aHMMaeT OJHO M3 BEAYIIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4eOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCICHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPAaBHEHUS U
HEPaBEHCTBA», « DYHKIIUM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 408 gacos:

B 7 knacce — 136 4acoB (4 4yaca B HEJIEIIO),

B 8 kiacce — 136 yacoB (4 yaca B HEJIEIIO),

B 9 kiacce — 136 yacoB (4 yaca B HefIeNIO).



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, MpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX AEHUIO 3THUECKUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HayKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B pEIIEHWU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIMHON MNpodeccHOHaIbHOM
JESATEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOCHHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelIOBEUYECKOi
NEeATEIbHOCTH, 3TAaNoOB €€ Pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LUBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH M MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1arONMOTy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  THTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peErysapHas Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OITMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIlel cpenapl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX MOCJIEACTBUN JJIsi OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanranum K M3MEHAKINMMCH YCJOBHAM COLMAJBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEOINPEHACITEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JEITEIbHOCTh, B TOM YHUCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH WIEH,
MOHATHSI, TUTIOTE3bI 00 0OBEKTAX M SBJIICHHUSAX, B TOM YHCJIC paHEE HEH3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:

BBISIBJIATh U XapPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI /7151 0000IIEHNS ¥ CPABHECHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIN3A;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTbH U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbBIE U OTPUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKIACHUSX, MpeajaraTb KpUTEPUH Jis
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUI;

JieNaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJUTH CAMOCTOSTEIBHO JOKA3aTelbCTBA MAaTEMaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPUMEPHI,
IPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCOO peleHus Yy4eOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue A€l CTBUS:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUSA,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPodIeMYy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hOopMUpOBaTH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OOBEeKTa,
3aBHCUMOCTEN 00bEKTOB MEXKy COOOM;

CaMOCTOATENEHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHHMIA;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMPOIecca, a TakKe BBIJBUTATh
MIPEMTOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undpopmanmeii:

BBIIBIIATH HEJAOCTATOYHOCTH MW HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM MIPEICTABICHHUS;

BbIOMpaTh (popMy mpenactaBieHUss UHGOPMAIMUM W WLIIOCTPUPOBATH
pelaemMsbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHSA



BOCIIPUHUMATH U (OPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOJTYyYCHHBIN pPe3ysIbTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTAaBIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)XUBaTh Pa3IMYUEe U CXOJCTBO IMO3UIMN, B KOPPEKTHOH (opme
(dbopMyITUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlauu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (OpMaAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMAaTh M MCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIAUBHUIYaIbHOU
paboThl MpU PpEIICHWH Y4YEeOHBIX MaTEMAaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUIAHHPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenemnsiaTh BUILI padOT, JOTOBAapHBATHCS, OOCYKIaTh MPOILECC W PE3yNIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UIEHAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIadga B OOMmUH pe3yabTaT 10
KpUTepHsiM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH NPOOJIEMBI JJIsl PEIICHUs B JKM3HEHHBIX U yUEOHBIX CUTyalUsX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAXOAAX NPHUHATHS PELIEHUN (MHAUBUIYAJIBHOE,
IpyIHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCS PECYpcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapHaHThHI
peIIeHu ¢ y4€TOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHBAILIMU U pedeKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPHU PELIECHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HallICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLIEHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WA HEJOCTHXKEHUS LIEJIH, HAXOAUTh
OIIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLMUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PAaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K konIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEeIMETHBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OxHOM (OPMBI 3allUCH YHCENl K Jpyrou (mpeoOpa3oBbIBATH
JEeCATHYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYI) B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHIATUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXXECTBA PAIMOHAIBHBIX YHUCEN IPU PEIICHUM 3a/1a4, MPOBEACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICIT TTO3UITMOHHOM 3aIUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSAOYMBATH PAIMOHAIBHBIE YUCTIA.

BrinmonHATh, coueras YCTHbIE U NMHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JIEVCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKCEN M MPaBHIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITTOTHATE 1EMCTBUS CO CTEMECHSIMU C HATypPaJbHBIMH MTOKA3aTEIISIMH.

Haxonuts 3HaY€HMsSI YMCIIOBBIX BBIPAXKEHHM, COACPKAIIMUX PALMOHATIBHbBIC
yucjga U CTENEeHM C HaTypaJbHBIM IIOKa3aTejieM, MPUMEHATh pPa3HOOOpa3HbIe
CrIocOOBI ¥ TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBHIC BHIPAKCHHS
MIPY PEIICHUHU IPAKTUICCKUX 3aa4 U 33/1a4 U3 IPYTUX YIYECOHBIX PEIMETOB.

OKkpyrJisiTh  4YMClia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYyallMW, BBINOJHITh TPUKUIKY M  OLIEHKY pe3yJibTaTa
BBIUHCIICHUN, OLIEHKY 3HAYECHUN YHCIIOBBIX BBIPAKEHUN, B TOM YHCIE IIPU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

Pemate TekcToBBIe 3amaun  apu(OMETHYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMbI, YEpPTEXKH, JPyrue CpeACTBa MPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a1ay.

Pemate nmpakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMNOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIBIX YHCE.

PackiianpiBaTh HAa MHOYKUATENM HATypajlbHbIEC YHCIIA.

CBoOOMHO omepupoBaTh MOHITHAMHU: UYETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMNA AETUTETh U HaUMEHBIIEE 00INee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHSATHEM OCTaTKa [0 MOXAYJII, NPUMEHATh CBOWCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPAKEHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Bath aiaredpanyecKkyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPRXKCHUN NPHU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  IMOHATHE  TOXIECTBA,  BBINOJIHATH  TOXIAECTBEHHBIC
npeoOpa3oBaHus BbIpaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHoOrouneHsl.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITHEM CKOOOK.

BoimonHTh neficTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILEHUS BBIYMCICHUH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECEHHUS 3a CKOOKHM OOIIEro MHOXHUTEIIS, TPYNIUPOBKU CIaraeMbIX, MPUMEHSIS
(bopMyIibl COKpPAIIEHHOTO YMHOYKEHHUS.

[TpumeHsTh npeoOpa3oBaHKsI MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]ad
13 MAaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYpPAIbHBIMU II0OKA3aTEIsAMHU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IPAaBUIIA
[epexoJia OT UCXOJHOT0 YPAaBHEHUS K PAaBHOCUIILHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLIMXCS PELIEHHEM JUHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



CTpouTh B KOOPAMHATHOW TIJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, TMOJB3YSACh TpaduKOM, MPHUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pemate cucTeMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
quciie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH 1O YCJIOBHUIO 33Ja4d, WHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l IIOJIy4ECHHBIN PE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxu.

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvdeckoM s3bIKeE.

OtmedaTs B KOOPAMHATHOM MNIOCKOCTH TOYKH I10 33/JaHHBIM KOOPAMHATaM.

OyHKIMH.

Crpoutb rpadMKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU 1O 3HAYEHHIO €€ apryMeHTa.

[lonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMW i1 aHaimu3a TrpaduKoOB peaTbHBIX
3aBUCUMOCTEN (HylIH (DYHKIIMH, TNPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHbILIEE
3HauYeHUS (PYHKITIN).

Hcnonp3oBath rpaduku A UCCIEAOBAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHnN 3a7a4 U3 IPYTrux y4eOHBIX MPEJAMETOB U PEATbHOM KU3HH.

K xoniry o6y4yenus B 8 ki1acce 00ydaromuics MOJTYyYUT CIEAYIONTHE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BbIYUCJIEHUA
HNppaunonanpHble YnCIIA.
[loHnMaTh W WCHOOJIB30BaTh MPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATH MOHATUSMU: KBaIPATHBIM KOPEHB, apuMeTHIecKuit
KBAaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAWUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIB3YSl pu HEOOXOINUMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJEPXKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadaJgbHBIE IPEACTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh JIeWCTBUTEIIbHbIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JAECATUUHBIX
npobelt m creneHerd yucna 10, 3anmuchbiBaTh W OKPYIVISITh YHCIIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emuMocCTb.

CBOOOJHO omepupoBaTh MOHSITHUEM OCTAaTKa IO MOJAYJI0, HPUMEHATh
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTAaTKA CyMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

AuredpanvyecKue BbIPAKEHUSA

JpoOHO-pallnOHANIbHBIE BHIPAKEHUSI.

Haxonute A0OmMycCTHUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHATIBHBIX
BBIPKECHHUSIX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrInonHATh IpUBEACHUE anredpandeckux Apodei K o0IeMy 3HaMeHaTeNto,
CIIO’KCHHE, YMHOXKCHHE, JICJICHHE aJIreOpandecKux JIpoOei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BEIPAKEHU.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pEHICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON IPAKTUKH.

CrermneHu.

[IpuMeHATh TMOHATHE CTENEHH C [EJbIM  II0Ka3aTelIeM, BBINOJIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

WppanroHaabHble BbIPAKEHUS.

HaxonuTte 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKALLUX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh MpeoOpa3oBaHus UPPALUOHAIBHBIX BBIPAXKEHHUM, HCIONb3YS
CBOWCTBA KOPHEH.

YpaBHeHUS U HEPABEHCTBA

Pemiats KBajipaTHbIC ypaBHEHUS.

Pematb 1poOHO-paliMoOHaNbHBIE YPaBHEHHUS.

Pemlarb nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C IMapaMETPaMHu.

[IpoBOAUTE MCCIIENOBAHNS YPABHEHUW M CUCTEM YPAaBHEHUM, B TOM YHCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHuN (ycTaHaBIWBaTh, HMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHHM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).



[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHHWS YPAaBHEHUS WM CHUCTEMBl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBIN pe3ysbTarT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WLTIOCTPAIIMI0 MHOXECTBA PEIICHUHA HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[TonuMaThe ¥ MCHONB30BaTh (PYHKIMOHAIBHBIE MOHATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUECHMs), ONPENENATh 3HAUCHHE (PYHKIIMM IO 3HAYCHUIO
aprymMeHTa, OIpeAeATh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpouth rpaduku pyHKUUN , OMMUCHIBATH CBOMCTBA YMCIOBOW (DYHKLIHUH IO
e€ rpaduky.

K koHiy 00y4yeHus B 9 ki1acce 00y4aromunics MOJIyYUT CIEAYIOIUE TPEIMETHBIE
PE3YJBTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb n-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOPEHb H-U CTENEHU, CTENEHb C
palMOHAIBHBIM TI0KA3aTENEeM, MCIOJb3yd MNpPU HEOOXOJUMOCTH KaJIbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS 11-1 CTEIIEHU, CTEIIEHU C PALMOHAIbHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh NMOHATHE MHOXECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTL M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE YHUCJIA, OKPYIJIATH
JEWCTBUTEBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJIbTaTa BBIYUCICHHUM, OLIEHKY
YUCIIOBBIX BBIPAKECHUMU.

AJiredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMNEpUpPOBaTH MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PackiianbiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEHHbBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPaBHEHMS, YPAaBHEHHUs, CBOISIIMECSH K
HUM, IpOOHO-PAIMOHAJIbHBIE YPABHEHHUS.

Pemrats HECOXKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pemars nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOH,
3aIMCBHIBATh PELIEHUE C IIOMOILIBIO CUMBOJIOB.

Pewmate cucremsl IBYX JIMHEWHBIX YPaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI JIBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISCTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPAaBHEHUH C TAPaMETPOM.



[TpuMeHsTh METO/IbI PaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IIEPEMEHHOM,
rpauueckoro MeToja Mpu pelieHny ypaBHeHU! 3-i u 4-i cTeneHe.

Pemate cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, M300pa)xkaTh pEIIEHHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PEUICHUE C TOMOIIBI0 CHUMBOJIOB.

Pemate ypaBHEHUS, HEpPAaBEHCTBA W HX CHUCTEMBbI, B TOM 4YHCJIE C
OrpaHUYECHMSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBoUTh MccneAOBaHUS YPABHEHHU M CUCTEM yYpaBHEHHM, B TOM YHUCIE C
npuUMEHEeHueM TpaduueckuxX TMpeAcTaBlieHuid (ycTaHAaBIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIHM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu  aJireOpaundeckuM CHocoO0OM C  MOMOIIBIO
COCTaBJICHUSI YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA M HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOM MOJIEIA PEATbHOM CHUTyallud WM MPHUKIAJHON 3a7auW,
WHTEPHPETUPOBATH NOJYYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCAEA0BATEIHLHOCTH H IPOTPeCcCCH U

CB0oOOMHO omepupoBaTh TMOHATUSIMHU: 3aBUCUMOCTh, (YHKIHS, Tpaduk
byHKIMKA, TpsMas MOPONMOPIMOHATBLHOCTh, JIMHEWHAass GYyHKIUS, oOpaTHas
MPONOPLUUOHANIBHOCTD, MapadoJia, rurnepOoia, KyCOuHo-3aAaHHas PyHKIUS.

HccnenoBars QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
0o0JacTh OmpeeeHsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs © YObIBaHUS, YETHOCTh U
HEYETHOCTh, HAUOOJIbIIIEEe U HAUMEHBIIIEE 3HAYCHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTHuyHyr0 (QYHKIHIO 110 (Gopmysie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PUZUKU, TEOMETPUH.

Onpenensaty moyoxeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT e€ K03 PUITUSHTOB.

Ctpouts rpaduk KBagpaTUYHOM  (YHKIIMH, OMHUCHIBATH  CBOMCTBa
KBaJpaTUYHON QPYHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JIJIs pEIISHUs 3a/1a4.

Ha npumepe kBaapatnyHoit GpyHKIMM cTpouTh rpaduk GyHkmuu y =af(kx +
b) + ¢ ¢ moMomIbio IpeoOpazoBanuii rpaduka GyHKIMH y=f{X).

WnmocTpupoBaTh € MOMOIIBIO TIpaduka peaibHYl0 3aBUCUMOCTb WM
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTPpHYECKas IPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MTOCIEAOBATEIBLHOCTD, apupMeTHIecKas
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJTBI 71-TO WICHA, PEKYPPESHTHBIM.

BBITIONHITS  BBIYMCIICHHWSI C  HCIOJAB30BaHWEM (OpPMYJT n-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUECKOHN MPOTPECCHiA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YICHBI IOCIEIOBATEILHOCTH TOYKAMH Ha KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJIEIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/a4U U3 PEATbHOHN JKU3HH (C MCIOJIb30BaHUEM KaJbKyJIATOPa, IMU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh ¥ TNPUBOAUTH TMPUMEPHl KOHEYHBIX U  OECKOHEYHBIX
MOCTIEZIOBATEILHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEIHOCTEH.

HMeTh npeAcTaBieHue 0 CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUECKOM MPOTPECCHH.

[IpuMeHATHh METOI MaTEeMAaTHUYECKOW WHIYKIIUU TIPH PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3aeioB U TeM Korrpomsusie  MpakTiseckie (uudposBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:

| UNCJIA U BBIUNCJIEHUA. 1 | bubnuorexa [JOK
PanmonansHbIe yncia (IOBTOPEHNUE) https://m.edsoo.ru/77e09b13

) OYHKIHWU. KoopanHatsl u 17 | bubnuoreka [IOK
rpaduku. OyHKIIH https://m.edsoo.ru/77¢09b13

3 AJITEBPAMYECKHWE BbIPAXXEHU . 7 bubmuorexa [JOK
Beipaxenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13

4 YPABHEHH%J{CHCTENHJ 10 | bubnuorexa [JOK
YPABHEHMWMW. JIunelinbie ypaBHEHHUS https://m.edsoo.ru/77e09b13

5 UUCJIA U BBIUMCJIEHUSI. Crenens ¢ 6 bu6mmoreka [JOK
HaTypaJIbHBIM II0Ka3aTeIeM https://m.edsoo.ru/77e09b13

6 AJITEBPAMYECKHUE BBIPAXXEHN . o | bubnuotexa [JOK
MHorousieHbI https://m.edsoo.ru/77e09b13

7 AJITEBPAMYECKUE BBIPAXXEHU . 14 | bubnuorexa [JOK
DopMyJIbl COKPAIEHHOTO YMHOXKEHUS https://m.edsoo.ru/77e09b13

bubnnoreka [JOK

8 UNCJIA U BBIUUCJIEHUS. lenumocTs 10 https://m.edso:)_.lru/77e09b13

9 OYHKIINU. Jluneiinas GyHxius 16 1 f;‘fi;‘if;;gﬁ;eo%l X
VPABHEHI/I{I N CUCTEMBI BuGmorexa LIOK

10 YPABHEHUWMU. Cuctembl THHEHHBIX 14 1

ypaBHEHUH

https://m.edsoo.ru/77¢09b13




[ToBTOpEeHmEe, 0600IIEHNE, bubnunoreka [JOK

11
https://m.edsoo.ru/77¢09b13

cUCTeEMAaTH3alud 3HaAaHUN

3 i

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0



8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
No /it HanmeHnoBaHMe pa3ae/ioB U TeM Korrpomsusre  Mpaxrmseckie (uu¢poBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 YPABHEHUWSA 1 HEPABEHCTBA. 20 | bubnmoreka [JOK
Hepasencrtpa https://m.edso0o.ru/6d40b704
) UNCJIA U BBIYMCJIEHW . KBaapatHblii 17 | bubmuorexa [JOK
KOPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHNMA 1 HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBagparusle ypaBHeHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKUE BBIPAXXEHU . 17 | bubnuorexa [JOK
JpoOHO-palnOHAIEHBIC BEIPAKEHUS https://m.edsoo0.ru/6d40b704
5 YPABHEHHWA 1 HEPABEHCTBA. 19 | bubmuorexa [JOK
JIpoOHO-palnoHanbHble ypaBHEHUS https://m.edsoo.ru/6d40b704
bubmuorexa [JOK
6 GYHRINN 15 I https://m. edsogru/ 6d40b704
7 AJITEBPAMYECKUWE BbIPAXXEHU . 14 bubnuorexa [JOK
Crenenu https://m.edsoo.ru/6d40b704
bubnuotexa [JOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1 hitps://m.c dsogru 16d40b704
9 IToBTOpenue, 06o0IEHNE, 10 | bubmmoreka [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/6d40b704
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0




9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n MPOrpaMMbI Bceero Kourpoaupie  IMpakruteckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
! OYHKLHM 25 ! https://m.edsoo.ru/133deaba
) YPABHEHUWSA 1 HEPABEHCTBA. 15 1 bubnuorexa [IOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUWSA 1 HEPABEHCTBA. 75 | bubmuoreka [IOK
VYpaBHEHHsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 YN CJIOBBIE ITOCJIIEAOBATEJIBHOCTHU 75 1 bubnuoreka [{OK
U ITPOI'PECCHUH https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXEHU . 12 1 bubnuorexa [IOK
Crenenb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 34 | bu6nunorexa LIOK
3HAHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpPOHHbIe U (pPOBbIE
Tema ypoka Kontpoabusbie IlpakTuueckue
n/n Bcero u3yuyeHusi ~ oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

| [ToBTrOopenue. Panmonaibubie | bubmmoreka [JOK
qucia https://m.edsoo.ru/33926902
[ToBTOpenue. CpaBHeHue,

) yIOpsA0YNBaHUE U | bubnunoreka LIOK
apupMETHYECKHUE IEHCTBHS C https://m.edsoo.ru/fba3fad7
palMOHAIBHBIMU YHCIAMU

3 [ToBTOpenue. Yucnonas npsmas, | Bu6moteka [JOK
MOZYJIb YHACHA https://m.edsoo.ru/2a6f552b
IToBTOopenue. [IponeHTHI,

4 3amuCh MPOLIEHTOB B BUJIE | bubnnorexa [JOK
npobu u Apodu B BUIE https://m.edsoo.ru/eeec7517
MIPOIICHTOB

5 IToBTOpeHnue. Tpu 0OCHOBHbIE | bubmuoreka [IOK
3a1a4d Ha POLEHTHI https://m.edsoo.ru/a8dd2e1f

6 [ToBropenue. Tpu oCHOBHBIE | bubmmnoreka HOK
3a1a4d Ha NPOLEHTHI https://m.edsoo.ru/ac009860
[ToBTrOpenue. Pemenne

bubnunotexa LIOK
7 TEKCTOBEIX 3aJ1a4 1
https://m.edso0.ru/73459¢0c
apudmeTnyecKkuM crnocodom
[ToBTOpenue. Pemenue 3a1ay u3
. bubnuoreka [{OK
8 peanbHOM MPAaKTUKN HA YACTH, 1

IpoOu, MPOLEHTHI, IPUMEHEHUE

https://m.edsoo.ru/e8f7b535




OTHOIIIEHUH U MPONOPIUHI TTPU
pelieHuu 3a1a4y

[ToBTOpenue. Pemenue 3a1ay u3
peanbHOM MPAaKTUKX HA YaCTH,

opanHaTa TOYKH Ha

9 00H, IIPOLIEHTEI, IPUMEHEHHE Bubmaorexa ITOK
AADODH, HPOUCHTBI, NPHME hitps://m.edsoo.ru/1125b3¢3
OTHOIIICHUH U MPONOPIUHI TTPH
pelieHuu 3a1a4y
[ToBTOpenue. PeanbHbie
10 3aBUCUMOCTH; pEUICHUE 3a]1a4 bubnunoreka LIOK
Ha JIBIDKEHUE, padoTy, MOKYIIKH, https://m.edsoo.ru/f3clcefa
HaJIOTH
1 KonTponbhas padota no teme Bbu6moteka [JOK
"PannoHanpHbIe ynciia" https://m.edsoo.ru/577c44¢c3
12 Koopaunara Toyku Ha npsamMou buGnuorexa [IOK
P p https://m.edsoo.ru/75¢93948
13 YuciaoBbIe NPOMEKYTKHU bubmmorexa OK
p y https://m.edsoo.ru/bcbb7941
bu6mmoreka IIOK
14 YucnaoBble OPOMEKYTKHU
p y https://m.edsoo.ru/f6¢6070c
PaccrosiHue Mexay IByMs
15 TOYKaMHU KOO I/IHZTHO}I;I bubnmorexa HOK
. pA https://m.edsoo.ru/7efdfd1c
psMOit
[IpssMmoyronbHas cucrema
16 KoopauHat. Adcuucca u but6mmorekxa [IOK
OpArHaTa TOYKH Ha https://m.edsoo.ru/b9eded96
KOOPJAMHATHOMN MJIOCKOCTH
[IpssMoyronbHas cucreMa
but6mmoreka [IOK
17 KoopauHat. Adcuucca u

https://m.edsoo.ru/b32bcda3




KOOp,I[PIH&THOfI IIIIOCKOCTH

18 [Tpumeps! rpaduKoB, 3a1aHHBIX Bbu6mmotexa [JOK
dhopmynamu https://m.edsoo.ru/8e566725
19 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/8e566725
20 Urenue rpaduKoOB peaibHBIX bubnmnoreka HOK
3aBUCUMOCTEH https://m.edsoo.ru/add42ela
21 @OyHKIMOHAIbHbBIE 3aBUCUMOCTHU Bbu6mmoteka [JOK
MEXIY BEIIMYUHAMU https://m.edso0.ru/399486d6
IlousTue kuun. OyHKIHA
22 KakK MaTel\:[l;}'I[}IfIIIIGICKaﬂ N}I/(})I :JII) bubmorexa HOK
A https://m.edsoo.ru/d08d33da
peanpHOTro mpolecca
Ilonstue Kuuy. OyHKIMA
dynic YHICH bubmuoreka [{OK
23 KaK MaTeMaTH4ecKas MOJeib
https://m.edsoo.ru/ec27f703
peanpHOTOo mpolecca
Ilonstue Kuun. OyHKIMA
24 KakK MaTel\?;.}”,[I:I‘IECKa}I 1\/}1](})I :J'IL bubmorexa HOK
A https://m.edsoo.ru/b951dcc6d
peaibHOTO TpoIecca
)5 O6uactb onpeeseHus u bubmuoreka [IOK
o0J1acTh 3HaUeHUH (QyHKIUU https://m.edsoo.ru/b51c9ad0
26 O6uacth onpeesneHus u bubnnorexa [JOK
o0yacTh 3HaU€HUN PYHKIINH https://m.edsoo.ru/f7bde192
bu6nunorexa LIOK
27 C 0
MOCOOL! 3aAaHHs YHKLHH https:/m.edsoo.ru/84d1£13d
bubnunotexa LIOK
28 r
pauK pynKumn https://m.edsoo.ru/17e3cf26
79 KonTponbhas pabota no teme bubmuoteka [IOK

"KoopauHnats! 1

https://m.edsoo.ru/69768400




rpadukn. DyHKImIn"

BeIpaxxeHue ¢ nepeMeHHBbIMH.

bubnunorexa LIOK

30 3
HATCHHE BHPBRCHIA ¢ hitps://m.edsoo.ru/f4ad2fo8
MepeMEHHBIMHU
BeIpaxxeHue ¢ nepeMeHHBbIMH.
31 3HaueHne BEIPAKEHUS C buGnuorexa [IOK
p https://m.edsoo.ru/637eaf29
MepeMEHHbIMU
BeIpaxxeHue ¢ nepeMeHHBbIMH.
32 3HadeHne BEIPAKEHUS C bubnnorexa [IOK
P https://m.edsoo.ru/4a51a482
MepeMEHHBIMU
[IpencraBneHue 3aBUCHIMOCTH
bubmuoreka [{OK
33 MEXy BEJINYMHAMHU B BUJIE
https://m.edsoo.ru/b50dfb&3
bopmyIbl
[IpencraBneHue 3aBUCHIMOCTH
34 MEXIY BEJIMUYNHAMU B BUJE buGnuorexa [IOK
y A https://m.edsoo.ru/d455ec7d
bopMmyIbl
bubmmoteka IIOK
B
33 PIUNCIICHH O GopMyIam https://m.eds0o.ru/21329819
bubmmoteka IIOK
36 B
BIYMCIICHH 11O (hopMyTam https://m.edsoo.ru/al19718d5
YpaBHEHHUE ¢ OIHOU
37 r[ep emeHHOM. KopeHb bubnmorexa OK
p - ROP https://m.edsoo.ru/2cfa2578
ypaBHEHUs
18 CBoiicTBa ypaBHEHHI C OHOM bubnuotexa [JOK
[IEPEMEHHOMN https://m.edsoo.ru/db13ed37
39 CBoiicTBa ypaBHEHHI C OHOM bubnmnoreka [JOK
MepEMEHHON https://m.edsoo.ru/42fc80d4
40 PaBHOCHIIBHOCTD YpaBHEHUM bubnmoreka [JOK




https://m.edsoo.ru/941ec3c5

YpaBHeHUE Kak

41 MaTeMaTH4decKas MoJIelb bubmmorexa [TOK
. A https://m.edsoo.ru/bala9158
peanbHOM cUTyaluu
42 Yucno kopHel JTMHENHOTo bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.1ru/265¢6984
43 Yucno KopHEHN TMHEHHOTO Bu6muotexa [JOK
ypaBHEHUSA https://m.edsoo.ru/7bf1a6f2
Pemenue TekCTOBBIX 3a51a4 C
44 IMOMOIIBIO JTUHEHHBIX bubmorexa HOK
m . https://m.edsoo.ru/3f47df53
ypaBHEHUM
45 JIunelinoe ypaBHEHue, bubnuoreka [IOK
coeprKalliee 3HaK MOLYJIA https://m.edsoo.ru/5e622cas
KonTponbHas padoTa no temam
46 "BeipaxkeHus ¢ nepeMeHHbIMU" bubmorexa [IOK
| p . p . ’ https://m.edsoo.ru/0a2d19c8
JIunelinbie ypaBHEHUS
47 Cremnensb ¢ HATYpaJIbHBIM bubnnorexa [JOK
oKa3arejieM https://m.edsoo.ru/ececd6f0
43 CBolicTBa CTENEHHU C bubnuoreka [{OK
HaTypaJIbHBIM I1OKa3aTeIeM https://m.edsoo.ru/544ee370
49 CBolicTBa CTENEHNU C bubmmnoreka HOK
HaTypaJbHBIM I10KA3aTEIEM https://m.edsoo.ru/464c8d47
50 CBolicTBa CTEIICHH C bubmuoreka [{OK
HATypaJIbHBIM I1OKa3aTeieM https://m.edsoo.ru/d24f2eba
3amnuch yncia B AECATUUHOU
51 TMO3UIIMOHHON CUCTEME bubmorexa HOK
= https://m.edsoo.ru/fc6f6868
CUHCJICHHS
52 3amnuch yncia B ACATUUHOU bubmuoreka [{OK




HOSPIHI/IOHHOﬁ CHCTEMCE

https://m.edsoo.ru/75e¢2d600

CUHCJIEHUSI
Ongowiensl. OqHOYIEH
53 ctagnaptHoro suna. CteneHp buGnuorexa [IOK
Aap A https://m.edsoo.ru/353073de
OHOYJIEHA
Opxnounensl. OnHoO4YIEH
54 craggapTHoro suna. Creneun buGnuorexa [IOK
Hap o https://m.eds00.ru/91928350
OHOYJIEHA
Mpmuorouienusl. MHOro4iIeH
55 craggapTHoro suna. Creneun bubnnorexa [IOK
Aap . https://m.edsoo.ru/5b0ab67c
MHOTOYJICHA
Muorowiensl. MHOrousieH
56 craggapTHoro suna. Creneun bubnnorexa [IOK
Aap sa. https://m.edsoo.ru/f089268b
MHOTOYJICHA
57 CnoxxeHue v BbIUMTaHUE bubnmorexa [JOK
MHOI'OYJICHOB https://m.edso0o.ru/9d200635
53 CrnoxeHue ¥ BBIYUTAHUE bubmuoreka [IOK
MHOTOYJIECHOB https://m.edsoo.ru/f4564f5¢
59 Ciio)keHne ¥ BbIYUTaHUE bubnuoreka [{OK
MHOTOYJIECHOB https://m.edsoo.ru/2580eb67
60 YMHOXKEHUE U JETIEHNE bubmuoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/9¢5782fa
61 YMHOXEHUE U ICTICHNE bubnuoteka [JOK
MHOTOYJIECHOB https://m.edsoo.ru/5848f972
& YMHOXEHUE U JejIeHre bubmuoreka [JOK
MHOTOYJIECHOB https://m.edsoo.ru/42e5476a
63 YMHOXKEHUE U JETIEHNE bubnuotexa [JOK

MHOT'O4JICHOB

https://m.edsoo.ru/54de7288




64 [IpeobpazoBanme meI0rO bubnmnoreka HOK
BBIPAXKEHHS B MHOIOWIEH https://m.edsoo.ru/35¢66869
65 [IpeobpazoBanme 1MEI0TO bubmmoreka [JOK
BBIPAXXEHUS B MHOTOUJIEH https://m.edsoo.ru/c6a6cdf9
66 [TpeoOpaszoBanue 1e10r0 bubnuoreka [JOK
BBIPQXEHUSI B MHOTOWICH https://m.edsoo.ru/4c886f22
67 Kopuu MHOrO4sI€HA bubmmorexa LOK
https://m.edsoo.ru/f1ec8044
68 Kopuu MHOrouseHa bubmorexa HOK
https://m.edsoo.ru/d96f328f
ToxnectBo. Tox1€eCTBEHHbBIE
bubmuoreka [{OK
69 npeoOpa3oBaHus
. https://m.edsoo.ru/386961a4
anredpanvyecKux BbIpAKEHUI
ToxnectBo. ToxxnecTBEHHBIE
bubmuoreka [{OK
70 npeoOpa3oBaHus
. https://m.edsoo.ru/5f80fed0
anredpanvdecKuX BhIpAKEHUIN
ToxnectBo. ToxeCTBEHHbIE
bu6nunorexa LIOK
71 npeoOpa3oBaHus
. https://m.edsoo.ru/2c628e8f
anredpanvdeckux BhIpaKEHUI
ToxnectBo. Tox1eCTBEHHbBIE
72 npeoOpa3oBaHus bubnmorexa OK
peodp . https://m.edsoo.ru/516c60cc
anreOpanvdeckux BhIpAKEHUI
ToxnectBo. Toxk/1€CTBEHHbBIE
but6mmorekxa [IOK
73 npeoOpa3oBaHus
. https://m.edsoo.ru/8b4509ae
anredpanvdecKuxX BhIpAKEHUI
74 JlokazaTenbCTBO TOXKJIECTB bubnmorexa LOK
https://m.edsoo.ru/2fade7af
75 Kontponbnas paboTa mo Temam bubnuorexa [JOK




"Crenens ¢ HaTypaJbHbIM
nokazarenem", "MHorouicHs!"

KBanpat cymmbl 1 kBajpat

https://m.edsoo.ru/1d3f3417

bubnunorexa LIOK

76
Pa3HOCTH JBYX BBIpOXKCHU https://m.edsoo.ru/6fb067fd
77 KBagpar cyMMbI HECKOIIBKHX bubnuoreka [JOK
BBIPAKCHUIN https://m.edsoo.ru/bda0e3bb
73 Ky06 cymmbI 1 ky0 pazHOCTH bubnmnoreka HOK
JIBYX BBIpa)KCHUHN https://m.edsoo.ru/0a860ffb
Pa3nocTh KBagpaToB AByX Bbu6mmoteka [JOK
79 .
BBIPAXKEHUM https://m.edsoo.ru/3ca88a25
20 [IpousBenenue pa3HOCTH U bubnuoreka [IOK
CYMMBI JIBYX BBIPaKECHUI https://m.edsoo.ru/b7¢55369
21 IIpousBenenue pa3HoOCTH U bubnnorexa [JOK
CYMMBI JIBYX BBIpaXKEHUU https://m.edsoo.ru/90888a13
2 CymMma 1 pa3HOCTb KyOOB JIBYX Bbu6moteka [JOK
BBIPAKCHUIN https://m.edsoo.ru/d96daf29
23 CyMMa 1 pa3HOCTh KYOOB JIBYX bubnnorexa [JOK
BBIPA)KCHUI https://m.eds00.ru/926125000000
24 Paznoxxenre MHOrO4IeHa Ha bubnuoreka [{OK
MHOXUTEIHN https://m.edsoo.ru/22e93da2
[IpousBenenne pazHocTu
CYMMBI [IBYX BBIPQKE€HUH, bubmmnoreka HOK
85
CyMMa U pa3HOCTh KyOOB JIBYX https://m.edsoo.ru/0a52deal
BBIPAKCHUIN
26 Pasnoxxenne MHOro4ieHa Ha but6mmorekxa [IOK
MHOXUTEIN https://m.edsoo.ru/9781ab25
g7 Brinecenune o01ero MHOKHATEIS bubnunorexa LIOK

3a CKOOKH

https://m.edsoo.ru/ea75a23f




bu6nmoreka [IOK

88 M
CTOM TPYHIHPOBIH https://m.edsoo.ru/3a40blcb
KonrponsHas pabora o Teme
89 "@opMyIIbl COKPAILIEHHOTO bubmmorexa LOK
PMY " pail https://m.edsoo.ru/07d38a8¢
YMHOXKECHHS
90 JlemMMoCTh 1eabIX Yuced. bubmuorexa [JOK
CBoiicTBa I€INMOCTHU https://m.edsoo.ru/08¢730f5
o1 JlenuMocCThb LENbIX YUCEe. bubmmoreka [JOK
CBoOHCTBa AEIIUMOCTH https://m.edsoo.ru/bad2c132
9 [IpocTtsle u cocTaBHBIE YUCTA. bubnuoreka [IOK
Yéruple U HEYETHRIE YUCIIA https://m.edsoo.ru/60be55f1
93 [Ipu3zHaku nenuMocTy Ha 2, 4, bu6nmoreka LIOK
8,5,3,6,9,10,11 https://m.edsoo.ru/9f5ccce3
94 [Ipusnaku genumoctu Ha 2, 4, bubnunoreka LIOK
8,5,3,6,9, 10, 11 https://m.edso00.ru/9007290
IIpu3Haku IeTUMOCTH CYMMEI U
95 n pomBe eiml eJIBIX qp}llran bubmorexa LHOK
POMSBEACHI I https:/m.eds00.ru/93a99bd9
TP PEIICHUHU 3a/1a4
Haubonpmmii 00U 1enuTeib
96 ¥ HauMeHbIIee 00I1ee KpaTHOE bubmorexa LHOK
m p https://m.edsoo.ru/8a630e47
JIBYX YUCET
bu6nunorexa LIOK
7 B
? 3AMMHO TPOCTRIC HHCTA https://m.edsoo.ru/9aaef77f
08 AnroputMm EBkinpa. [lenenue c bubmuorexa [IOK
OCTaTKOM https://m.edsoo.ru/c87035fb
CpaBHEHHS LETBIX YUCET IO but6mmoreka [IOK
99
MOZYJIIO HaTypaJabHOI'O YHciia https://m.edsoo.ru/f9d5b3a6
100 Jluneitnas Qynkmus, e€ bubnuotexa [JOK




CBOMCTBA https://m.edsoo.ru/41aa7bb3
101 Jlunetinas GyHkms, e Bbu6mmotexa [JOK
CBOMCTBA https://m.edsoo.ru/4e21f9b0
102 Jluneiinas GpyHkus, e bubnuoreka [JOK
CBOICTBa https://m.edsoo.ru/e8437668
N bu6nmoreka [IOK
103 I'papuk muelinoi pyHKIMK https://m.edso0o.ru/f5e53469
bubnuoreka [{OK
104 r HHOM
0 pauK THHEHHON PyHKIHM https://m.edsoo.ru/18ad2ac8
bubnunoreka LIOK
1 r HHOM
05 paduk tuneiHol QyHKiMK https:/m.edsoo.ru/f8195d52
N bubnuorexa [IOK
106 I'paduk mnHEHHON QyHKIHH https://m.edsoo.ru/c8baSab4
B bubnunoreka LIOK
107 I'padpuk pynkuun y = | X | https://m.edsoo.ru/ecff8e85
bu6nunorexa LIOK
1 r =
08 paduk pyHKimum y = | X | https://m.edsoo.ru/bb45db77
bu6nunorexa LIOK
1 r =
09 pauk pyHKimEm y = | X | https://m.edsoo.ru/da73dc7f
bu6nunorexa LIOK
11 r =
0 paduk Qpynkuuny = | X | https://m.edsoo.ru/5ac03aece
bu6nunorexa LIOK
111 K -
YCOUHO-3aaHHbIe QYHKIMH https://m.edsoo.ru/85edbbd4
but6mmoreka [IOK
112 K -
YCOUHO-3a/IaHHbIE QYHKITHA https://m.eds00.ru/99d09b30
but6mmorekxa [IOK
11 K -
3 YCOUHO-3a1aHHbIC (yHKIHH https://m.edsoo.ru/635cc345
b K
114 Kycouno-3ananusie GyHKIUN nbmaorexa O

https://m.edsoo.ru/7acbfc82




KonTponbnas pabora no Temam

bu6nmoreka [IOK

11 n nn A
3 Aemmocts”, lueiras https://m.eds00.ru/59839575
byakus"
116 VYpaBHeHUE ¢ AByMs bubmmoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/0b833c48
117 VYpaBHeHue ¢ 1ByMsi bubmmoreka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/8aa0563b
118 I'paduk ITMHEHHOTO ypaBHEHUS bubnuorexa [IOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/f531d258
119 I'paduk nuHeitHOTO ypaBHEHUS bubmmoreka [JOK
C IBYMsI [IEPEMEHHBIMU https://m.edsoo.ru/052a49¢ec
120 CucreMbl TMHENHBIX YpaBHEHUN Bbu6mmoteka [JOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/21e9d205
121 CucreMpl TMHEVHBIX YPaBHEHUN bubnuoreka [IOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/aca95fag
I'paduueckuilt MeTo 1 pericHus
122 CIECE)%MLI JIMHEVHBIX . ABHEHUU brbmmorexa [IOK
yp https://m.edsoo.ru/led426df
C IByMsI IEPEMEHHBIMU
I'pacdmaecknii MeTO I peNTeHHS
123 CIEC’I(iMH JIMHEVHBIX . ABHEHUU brbmmorexa [TOK
P https://m.edsoo.ru/2e93b7ef
C IByMsI IEPEMEHHBIMU
Pemenue cucrem JIMHEHHBIX
aBHEHW C IByMS
124 ?; €MEHHBIMU 13210 oM brbmorexa OK
P g https://m.edsoo.ru/a8e82568
MOJACTAaHOBKU U METOJIOM
CJIOKEHUS
125 Pemenune cucrem MMHEHHBIX bubmuoreka [{OK

YpPaBHEHUU C IBYMsI

https://m.edsoo.ru/bb15461c




MepEMEHHBIMU METOJIOM
II0JICTAHOBKH ¥ METOJIOM
CII0KEHMUS

Pemenne cucrem TUHEHHBIX
YpPaBHEHUU C IBYMsI

126 MePEMEHHBIMU METOJIOM Bubmaorexa ITOK
https://m.edsoo.ru/fb0df920

IIOJICTAHOBKU U METOA0OM
CIIOKEHHUSI
Cucrema IByX JIMHEMHBIX

127 yYpaBHEHUH C ABYMsI bubnuoreka [IOK
IIEPEMEHHBIMU KaK MOJENb https://m.edsoo.ru/fcd17b39
peanbHON CUTYalluH
KonTponbhas pabota no teme

128 "CucTtemMbl JTUHEUHBIX bubnmorexa [JOK
ypaBHeHuit"/ Beepoccuiickas https://m.edsoo.ru/9c548408
poBepoyHas paboTa
Wrorosas koHTpoJsibHas paboTa

129 / Beepoccuiickas mpoBepouHast
pabota
[ToBTOpEeHue u 06001IEeHNE.
Pemenue cucrem JIMHEHHBIX
YPaBHEHUH C ABYMs bubmmnoreka HOK

130
IIEPEMEHHBIMU METOIOM https://m.edsoo.ru/e04bbe00
MIOJICTAHOBKU ¥ METOAOM
CIIOKEHHUS
[ToBTOpeHme 1 060OIIEHNE.

131 Crenens ¢ HaTypalIbHBIM Bubmmorexa [IOK

https://m.edsoo.ru/c333abcb

IIOKa3aTesleM

132 [ToBTOpEeHue u 06061IEeHNE. bubmuoreka [JOK




OaHOWIEHBl U MHOTOYJICHBI.
ToX1eCTBEHHbBIE
peoOpa3oBaHUs
aredpanvyeckux BhIPAKEHUI

[ToBTOpEeHME M 000OIICHNE.

https://m.edsoo0.ru/9632cb84

bu6nmoreka [IOK

133 PopMy 16l COKPAIIIEHHOTO ! https://m.edso0.ru/e7992533
YMHOXKCHHS

134 [ToBTOpeHue u 06061IeHNE. | bubmmoreka [JOK
Koopaunats! u rpaduxmy. https://m.edsoo.ru/4dc4df36
[ToBTOpenue u o0oOIIEHHE.

135 Jluneiinas QyHKuus u e 1 bubmmorexa LIOK

. https://m.edsoo.ru/d7eebfOa
CBOICTBa
[ToBTOpenue u o6oOIIEHHE.

136 Pemenue cucteM JTUHEHHBIX | bubmuoreka [IOK
YPaBHEHUU C IBYMsI https://m.edsoo.ru/1c5342f4
MepeMEHHBIMHU
[ToBTOpenue u o6oOIIEHHE.

137 Pemenune cucrem MMHEHHBIX | bubnuoreka [{OK
YPaBHEHUH C ABYMs https://m.edsoo.ru/ac20936a
MepeMEHHBIMHU

OBUIEE KOJIMYECTBO YACOB I10 137

I[TPOTPAMME




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara nudgpoBbie
Tema ypoka Kourpoubnble IIpakTHyeckue A p
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 UucnoBbie HEpaBEHCTBA 1 bubmmorexa [IOK
P https://m.edsoo.ru/05b2f9e1
. bubnuorexa [IOK
2 CBolicTBa YMCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/4549afeQ
. bubmuoreka [IOK
3 CBolicTBa YHCIIOBBIX HEPABEHCTB 1
https://m.edsoo.ru/f3b932b2
4 JlokazarenbCTBO HEPABEHCTB 1 bubmmorexa [TOK
P https://m.edsoo.ru/79al8eb2
5 HepaBeHcTBO ¢ mepeMeHHOM. | bubanorexa [JOK
Crtporue u HeCTporue HepaBEHCTBA https://m.edsoo.ru/6dfe6b28
6 HepaseHcTBO ¢ nepeMeHHOM. | bubmmnoreka HOK
Crporue u HeCTpOrue HepaBeHCTBA https://m.edsoo.ru/5d53d93b
CrnoxeHre ¥ YMHOKEHHE YHCITOBBIX
7 HepaBeHCTB. OTieHUBaHNE 3HAYCHUS 1 bubmmorera OK
P o https://m.edsoo.ru/a04ef86a
BBIPKCHHS
CnoxxeHre 1 YMHOKEHHE YHCITIOBBIX
8 HepaBeHCTB. OTleHUBaHNE 3HAYCHUS 1 bubmorexa HOK
p - https://m.edsoo.ru/1c0a2bsd
BBIPKCHHS
[TonsiTHE O pellIeHnH HEPAaBEHCTBA C
9 OJIHOM TIepeMeHHOI. MHOKecTBO 1 bubmmorexa [IOK
! vp ' https://m.edsoo.ru/aa638704
pelieHnii HepaBeHCTBA
10 [ToHsiTHE O pelIeHNU HEPABEHCTBA C 1 bubnmnorexa [JOK




OJIHOM mepeMeHHO. MHOXKECTBO
peLIeHUI HEPABEHCTBA

https://m.edsoo.ru/4df1faa0

PaBHOCHIIbHBIE HEPABEHCTBA. bubmmoreka [JOK
11
HepaBenctBo-ciencraue https://m.edsoo.ru/3al7ce2c
12 4 BbI€ IIPOMEKYTKH buomorexa LIOK
AICTOBBIE HPOMEKYT https://m.eds00.ru/80735150
JInHEeNHOE HEPABEHCTBO C OJHOMN
13 MEPEMEHHOM E MHOKECTBO EIEII‘O bubmmorexa LIOK
pEMEH https://m.eds00.ru/f0262587
pelieHui
Pemenue nuHEMHBIX HEPABEHCTB C bubanorexa [JOK
14 . .
OZTHOU IEPEMEHHOM https://m.edsoo.ru/3ceb586b
Pemenue muHEMHBIX HEPABEHCTB C bubnnorexa [JOK
15 . .
OZIHOM TIEPEMEHHOM https://m.edsoo.ru/c91ac5f2
16 Perrenre muHEHHBIX HEPABEHCTB C bubmmoreka [JOK
OJIHOM MepEeMEHHOM https://m.edsoo.ru/59248dbe
Cuctembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
17 . .
OJHOH IIEPEMEHHOMN https://m.edsoo.ru/a0eba498
13 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnorexa [JOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/98bf65¢c2
Pemenue TeKCTOBBIX 3a51a4 €
19 TOMOIIBIO JIMHENHBIX H: ABEHCTB C bubamorera LOK
OMOoIH bIX Hep https://m.edsoo.ru/93d78c5b
OJIHOM IEPEMEHHOM
20 KonTponbhas pabota no teme bubmuorexa [IOK
"Hepasencrna" https://m.edsoo.ru/a90aff13
bubnunorexa LIOK
K
21 BAZIPATHBIC KOPHH https://m.edsoo.ru/4112736f
2 ApudpmeTnueckuil KBaJpaTHbIN bubmuoteka [OK

KOpPEHb U €ro CBOMCTBA

https://m.edsoo.ru/1970379¢




Apudmerndeckuii KBaJpaTHBII

bub6nmoreka [IOK

23
KOpEHb U €ro CBOMCTBA https://m.edsoo.ru/16109afa
[lonsATHE HPPALIMOHATIBHOTO YUCIIA.
24 JeicTBus ¢ uppalioHAIbHBIMU bubmorexa HOK
ppatt https://m.edsoo.ru/cdOcd78c
YUCIaMHU
)5 CaolicTBa JI€MCTBHI C bubnuorexa [{OK
HPppaluoOHaIbHEIMUA YUCIIaMHA https://m.edsoo.ru/ca58bc78
26 CaolicTBa I€MCTBHI C bubnuoreka [{OK
HPppaMOHAIIBHBEIMY YHUCIIaMHU https://m.edsoo.ru/acb64581
7 CBOMCTBa JEUCTBUH C bubnunoreka LIOK
AppalMOHAILHBIMA YUCIIAMU https://m.edsoo.ru/bc7f36a8
28 CpaBHeHME UppaMOHAIBHBIX YHCEI bubmorexa LIOK
P ppatt https://m.edsoo.ru/7b26d3b0
29 CpaBHeHME UppaMOHAIBHBIX YHCEI bubmorexa LIOK
p ppall https://m.edsoo.ru/c5bd43e0
MHOX€ECTBO 1€CTBUTEIIbHBIX
30 yucen. [Ipeacrasiaenus o brbmmorexa [TOK
- Hpe https://m.edsoo.ru/51f76b1d
PaCHIMPEHHSIX YHUCIOBBIX MHOKECTB
JonycTuMeble 3HaUeHUS
31 [IEPEMEHHBIX B BBIPAXKCHUSAX, bubnmnoreka [HOK
coJiepKaluX apupMeTHIecKue https://m.edsoo.ru/de922590
KBaJpaTHbIE KOPHU
JonycTuMeble 3HaUeHUS
1 IIEPEMEHHBIX B BBIPAKECHUSX, bu6muoreka [JOK
coJiepKalux apupMeTHIecKue https://m.edsoo.ru/c1f762ee
KBaJpaTHbIE KOPHU
13 ToxxmecTBeHHBIEC TPEOOPA30OBAHMS bubnmnorexa [JOK

BBIPAXKEHM, COAEPIKAIUX

https://m.edsoo.ru/16765140




apudmeTnyecKkre KBaJapaTHbIe
KOpHH

ToxaecTBeHHbIE TpeoOpa3zoBaHUs
BBIpXXEHUI, COIepKaIIUX

bubnunoreka LIOK

34 aprupMETHYECKHUE KBAPATHBIC https://m.edsoo.ru/cdd27cb8
KOpHU
ToxnecTBeHHbIE TPeoOpa3zoBaHUs

35 BBIPAXKEHU, COAEPIKALLUX bubmmoreka [JOK
aprupMETHYECKHUE KBAPATHBIC https://m.edsoo.ru/57be760d
KOpHU
ToxnecTBeHHBIE TPe0Opa30BaHNUs

36 BBIPXKECHHH, COJEPIKAIIUX bubnunoreka LIOK
aprupMETHYECKHUE KBAPATHBIC https://m.edsoo.ru/e39412ea
KOpHU

37 KonTponbhas padota no teme Bbu6mmoteka [JOK
"KBanpaTHblii KOpeHb" https://m.edsoo.ru/9483f887

bubnunorexa LIOK

38 Keazpartioe yparHeriie https://m.edsoo.ru/531910b
@opMyita KOpHEH KBaJPATHOIO

39 ypaBHeHus. Konnuectso bubmuoreka [IOK
JIEWCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/02455db5
KBaJIpaTHOT'O YpaBHEHUs
®opMyita KOpHEN KBagpaTHOIO

40 ypaBHeHus. KonnuecTso bubmuorexa [IOK
JIEWCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/7d6¢cdfb2
KBaJIpaTHOT'O YpaBHEHUS
dopmysa KOpHEN KBaJpaTHOTO BuGmorexa LIOK

41 ypaBHeHus. KonnuecTso

JIEWCTBUTEIbHBIX KOPHEU

https://m.edsoo.ru/1c76389f




KBaaApaTHOI'O YpaBHCHUA

@opMyita KOpHEH KBaPAaTHOIO
ypaBHeHus. KonnuecTBo

bubnunorexa LIOK

42
JICHCTBUTEIbHBIX KOPHEU https://m.edsoo.ru/5fe60585
KBaJIpaTHOI'O ypaBHEHUS
bubnunorexa LIOK
43 Teopema Bue
Opema Bretd https://m.edsoo.ru/4c7c44b5
bub. OK
44 Teopema Buera nommorexa I
https://m.edsoo.ru/a76e9038
VYpaBHEHMSI, CBOAMMBIE K TMHEUHBIM
45 paBHeHI/ISIM WM K KBaIpaTHBIM bubmorexa LIOK
yp P https://m.edsoo.ru/4fb6bbc1
YPaBHEHUSAM
VYpaBHEHMsI, CBOAUMBIE K TMHEWHBIM
46 ABHEHMSIM WM K KBaJIpaTHBIM bubmmorexa LIOK
P P https://m.edsoo.ru/3af662c6
YPaBHEHUSAM
47 KBanpaTtHoe ypaBHeHue ¢ bubmuoreka [IOK
rapaMeTpom https://m.edsoo.ru/8a55ect0
43 Pemenne kBagpaTHBIX YpaBHEHMI € bubmuoreka [IOK
rnapamMeTpamu https://m.edsoo.ru/105b6317
49 Pelrenne kBagpaTHBIX YPaBHEHUH C bubnmnoreka [HOK
rmapamMeTpamu https://m.edsoo.ru/47da856a
50 Pemenuie kBapaTHBIX ypaBHEHHI, bubmuoreka [IOK
CoJiepKallnX 3HaK MO https://m.edsoo.ru/3f000b93
51 Pemenne kBaapaTHBIX ypaBHEHUI], bubmuoreka [JOK
CoJZIeprKaIllMX 3HAK MOIYIIA https://m.edsoo.ru/51525b4b
5 YpaBHeHHE KaK MaTEMAaTHYeCKast bubnuotexa [JOK
MOJEJIb peabHON CUTYallUH https://m.edsoo.ru/20a5fe85
53 Pemrenue TeKCTOBBIX 3a7a4 C but6mmoreka [IOK




MTOMOMUIBIO KBaJIPaTHBIX YpaBHEHUN

KonrponsHas pabora o reme

https://m.edsoo.ru/9f3d34e0
bubnunorexa LIOK

>4 "KBanparusie ypaBHeHUs" https://m.edsoo.ru/4eeabf05

55 PannonasibHble BbIpayKEHUS bubmmorexa [IOK

https://m.edsoo.ru/e7b471bc

56 ToxnecTBeHHBIE TPeoOpa3zoBaHUs bubmmoreka [JOK
palMOHAIBHBIX BBIPAKECHHUI https://m.edsoo.ru/76eca410

57 ToxxmecTBeHHBIC TPEOOPa30BAHMS bubnnorexa [JOK
paLMOHAIBHBIX BEIPAKECHUN https://m.edsoo.ru/4f03b9c¢1

53 ToxnaecTBeHHbIE TPpeoOpa3zoBaHUs bubmmoreka [JOK
palMOHAIBHBIX BBIPAKEHUI https://m.edsoo.ru/14361971

59 ToxnecTBeHHBIE MpeoOpa3zoBaHUs bubanorexa [JOK
palMOHAIBHBIX BBIPAKECHUI https://m.edsoo.ru/28163198
Anrebpanyeckas 1po0Ob.

60 JlonmycTuMble 3HaYEHUs bubnuoreka [IOK
MIEPEMEHHBIX B JPOOHO- https://m.edsoo.ru/4alcc260
palMoOHAIBHBIX BRIPAKEHUSIX
Anrebpanyeckast JpoOb.

61 JlonmycTruMble 3HaYEHUs bubnuoreka [{OK
MEPEMEHHBIX B JPOOHO- https://m.edsoo.ru/4ede5c94
palMoOHATBHBIX BRIPAKEHUSIX
Anrebpanyeckast JpoOb.

2 JlonmycTruMble 3HaYEHUs bubmuoreka [{OK
MEPEMEHHBIX B IPOOHO- https://m.eds00.ru/65188{61
paIMoOHAIBHBIX BRIPAKECHHSIX

63 OCHOBHOE CBOMCTBO bub6mmorexa [IOK
anreOpandeckoi 1podu https://m.edsoo.ru/753cb03¢

64 OCHOBHOE CBOMCTBO bubnuoteka [JOK




anredpandecKkou 1poodu

https://m.edsoo.ru/9bed7fd1

65 Clio)keHHe ¥ BBIYUTAHUE bubnuorexa [{OK
anredpandecKux apooei https://m.edsoo.ru/44d36¢f1
66 Clio)KeHHe ¥ BBIYUTAHUE bubnuorexa [JOK
anredpanvdecKkux apooeit https://m.edsoo.ru/852a7f59
67 YMHOXKEHHUE U JCICHUE bubnuorexa [JOK
anredpandecKux apooei https://m.edso0o.ru/8664f031
68 YMHOXEHHUE U JeICHNE bubnuorexa [{OK
anredpandecKux apooei https://m.edsoo.ru/5f478ca4
69 YMHOKEHUE U JICTICHUE bubnuoreka [{OK
anredpanvdecKux apooeit https://m.edsoo.ru/79aaddfc
70 Bossenenue anredpandeckoit gpoou bubmmoreka [JOK
B CTEIICHb https://m.edsoo.ru/3ca7ef46
KonTponbhas padbota no teme
" bubmmoreka [JOK
71 JIpoGHO-palmoHanbHbIC
" https://m.edsoo.ru/29a864b8
BBIPAXKCHUS
72 JIpoOHO-palnoHaibHble ypaBHEHUS brbmmorexa [TOK
https://m.eds00.ru/988d8b72
Pemenue npoOHO-paliioHaNbHbBIX
. bubmuorexa [IOK
73 YpaBHEHUM, CBOSIINXCS K
. https://m.edsoo.ru/20ce2887
JIMHEWHBIM YpaBHEHUSM
Pemenne npoOHO-paliioHaNbHbBIX
. bubnuoreka [{OK
74 YPaBHEHUH, CBOISAIINXCS K
N https://m.edsoo.ru/2{91¢093
JUHEWHBIM ypaBHEHUSM
Pemenne npoOHO-paiOHATBHBIX
. bubmuorexa [JOK
75 ypaBHEHUH, CBOSIIHUXCS K
. https://m.edsoo.ru/beafd17c
JIMHEWHBIM ypaBHCHUSM
76 Pemenne npoOHO-paiOHATBHBIX bubnmnorexa [JOK




YpaBHEHUM, CBOJSIIMNXCS K
KBaJPAaTHBIM YPABHEHUSIM

Pemenue npoOHO-paninoHaIbHBIX

https://m.edsoo.ru/246¢4982

77 ABHEHUU, CBOISIINXCS K Bubmorexa LIOK
yp ’ S https://m.edsoo.ru/daff5e22
KBaJIpaTHBIM YPaBHEHUSAM
Pemenne npo0OHO-paiMOHAIBLHBIX
78 aBHeHHﬁpCBOI[SIElHXCSI K Bubmorexa HOK
M ’ https://m.edsoo.ru/927{8fc6
KBaJIpaTHbIM YPaBHEHUSAM
Pemtenue npoOHO-painoOHaIbHBIX
79 aBHeHHﬁpMeTo (I))M 3aMEHBI Bubmorexa HOK
P . A https://m.edsoo.ru/67a4063e
MepeMEeHHOMN
Pemenue npoOHO-panioHaIbHBIX
80 aBHEHUI METOIOM 3aMEHEI Bubmorexa HOK
P . A https://m.edsoo.ru/1d27e354
MepeMEeHHOMN
Pemenue npoOHO-paliOHAIBHBIX
81 aBHeHI/IﬁpMeTo (l;)M 3aMEHBI Bubmorexa [IOK
P . a https://m.edsoo.ru/002cf04c
MepEMEHHOMN
Pemenue npoOHO-paliioHaNbHbBIX
82 aBHEHHUU METOJOM 3aMEHBI Bubmoreika HOK
P . a https://m.edsoo.ru/f7cd7e78
MepEMEHHOMN
Pemrenne TekCTOBBIX 3a7a4 C
83 IIOMOIIIBI0 IPOOHO-paAIlMOHAIBHBIX Bubmoreika HOK
. P p https://m.edsoo.ru/0e786da3
ypaBHEHUM
Pemrenue TeKCTOBBIX 3a7a4 C
84 IIOMOIIBI0 IPOOHO-paIlMOHAIBHBIX Bubmorexa IIOK
. Vllp pall https://m.edsoo.ru/262e4at7
ypaBHEHUM
85 Penienne TeKCTOBBIX 33134 C bu6nunorexa LIOK

MTOMOIIBIO APOOHO-PAIMOHATEHBIX

https://m.edsoo.ru/6d100a76




ypaBHEHUM

Pemienue TEKCTOBBIX 3a/1a4 C

86 MTOMOIUIBIO APOOHO-PALIMOHATIBHBIX bubmmorexa LIOK
HIPIO APOBHOPAN https://m.eds00.ru/62d9258c
ypaBHEHHI
Pemenue TekcTOBBIX 3a/1a4 €
87 MOMOIIBIO APOOHO-PALMOHATBHBIX bubmmorexa [IOK
. P p https://m.edsoo.ru/c8ae2716
ypaBHEHU
Pemenue TekCcTOBBIX 3a/1a4 €
88 MTOMOUIBIO APOOHO-PALMOHATIBHBIX bubmmorexa [TOK
m UIIp pan https://m.edso0o.ru/4006b32c
ypaBHEHUM
29 I'paduueckas naTEpHIpETALIHS bubanorexa [JOK
YpaBHEHUH C ABYMsI IEPEMEHHBIMU https://m.edsoo.ru/b0a2¢810
KonTponbhas padota no teme
90 " IlpoGHO-palioHaTbHBIC bubmorexa OK
P p" i https://m.edsoo.ru/1aad97be
ypaBHEHUs
91 OO6macth ornpeesieHust © MHOXECTBO bubnmnorexa [JOK
3HaYeHUN PYHKIHUU https://m.edsoo.ru/72d8d178
90 OO6nacTh onpeneaeHus] © MHOXKECTBO bubnmnorexa [JOK
3Ha4eHUH PYHKLIUU https://m.edso0.ru/7930bc78
bu6nunorexa LIOK
93 CrniocoOsl 3a1anus KIUH
. pynkn https://m.edso00.ru/648634ec
bu6nunorexa LIOK
94 I'padpux KIIUU
pagui pymic https://m.edsoo.ru/bc183968
Urenue cBOMCTB QyHKINU TIO €€
95 rpaduxy. [Ilpumeps! rpadpukon bubmuorexa [IOK
GyHKIUH, OTpaXkalouX peajbHble https://m.edsoo.ru/5a3c0b26
TIPOIIECCHI
96 D yHKIMHU, ONUCHIBAIOLIME MTPAMYIO bubnmnorexa [JOK




1 00paTHYIO MPOMOPIIMOHATBHBIE
3aBUCUMOCTH, UX I'paduKu

OYHKIMH, OTIUCHIBAIOLIHIE MIPSMYIO

https://m.edsoo.ru/7d59a787

bubnunoreka LIOK

7 0
? 1 OOPATHYIO TIPOIOPLHMOHATLHAIC https://m.edsoo.ru/a700fb4a
3aBUCUMOCTH, MX I'pauKu
DyHKIIUH, OITMCHIBAIOIIHE IIPSIMYIO
98 u ZZ aTHYIO IPOIO I/IOHa.HII:HBI}EIT buGnuorexa [IOK
PATHYIO TPOTIOPK hitps:/m.edsoo.ru/c8f8fdf6
3aBUCUMOCTH, UX IpapuKu
bubnunoreka LIOK
99 D =x2 u eé 7
YHIIWELY = X2 1 €€ CBOoHCTRA https://m.edsoo.ru/a88a94b3
bubnunoreka LIOK
100 (6)) =x2 u eé 7
YHKIIA Y = X2 1 ¢¢ cBoucTRa https://m.edsoo.ru/75c41a0a
b K
101 OyHkuusa y = x3 u e€ cBoiCTBa nomotexa LO
https://m.edso00.ru/228c3831
. bubmuoreka [IOK
102 (6)) =K/ 7
YHKIHUA Y ZI/X M eC CBOnCTRA https://m.edso0o.ru/2d0b876¢
bu6nunorexa LIOK
1 ® _ . o
03 YHKIWS y =K/X M €€ CBOHCTEa https://m.eds00.ru/70159503
bu6nunorexa LIOK
104 (6)) = & 7
0 YHIIHA Y =VX 1 e¢ crotctsa https://m.edsoo.ru/16220999
105 KonTponbhas pabota no teme bubmuoreka [IOK
"®yHKun" https://m.edsoo.ru/77c¢6ef63
bu6nunorexa LIOK
106 C
TEHCHD € IEJIBIM ToKasaTeIeM https://m.edsoo.ru/6¢8839%¢a
107 CBOICTBA CTCIICHU C LCIbIM bubnunorexa LIOK
IIOKa3aTreiaeM https://m.edsoo.ru/bd6e2elc
108 CBolicTBa CTEIIEHH C IICIIBIM but6mmorekxa [IOK

IIOKa3aTcjIeM

https://m.edsoo.ru/ceac927f




CBoiicTBa CTENEHU C L[EIBIM

bub6nmoreka [IOK

109
MOKa3aTelIeM https://m.edsoo.ru/54faad53
IIpeoOpa3oBanue BEIpaKEHUH,
110 cop € >II<)a UX CTeneHI;I C LIEJIBIM buGnuorexa [IOK
AepRat . https://m.edsoo.ru/53d921¢6
oKa3arejieM
[IpeoGpa3oBaHue BEIPAKEHHMIA,
111 cop e xI:a ux CTGHGHII)/I C LICJIBIM buGnuorexa [IOK
Aeprrartt H hitps://m.edso0o.ru/46fbf966
IoKa3arejieM
IIpeoOpa3oBaHue BEIPAKEHHMIA,
112 cop e )Ea UX CTeHeHII)/I C 1LIEJIBIM bubnnorexa [IOK
Aeprrartt H hitps://m.edso0o.ru/f5e6081b
IoKa3aTejieEM
bubmuoreka [IOK
113 Cranga 7 cna
TAHIAPTHBIH B HHCT https://m.edsoo.ru/6a9ab72b
bubnunoreka LIOK
114 Cranga 7 cna
TAHIAPTHBIH B HHCT https://m.edsoo.ru/3121ecfe
115 JleficTBUS ¢ YMCIaMH, 3aTTMCAHHBIMU bubnnorexa [JOK
B CTaHJIApPTHOM BUJE https://m.edsoo.ru/b0c28e40
116 JleficTBUSA ¢ yncCIaMu, 3alMMCaHHBIMU bubnuoreka [{OK
B CTaHIApTHOM BH/JE https://m.edsoo.ru/73¢d08d3
Pa3Mepnl 00BEKTOB OKPYIKAIOIIETO
117 MHpa pJ‘II/ITeJ'ILHOCTL np}(/) €CCOB B bubnmorexa OK
pa, 4 pont https://m.edsoo.ru/9c11128a
OKpY’KarollleM MHUpe
Pasmepsl 00BEKTOB OKPYKAFOIIETO
118 MHpa pJIHTeJIBHOCTB np}cl) €CCOB B bubmmorexa LOK
pa, 1 pott hitps://m.eds00.ru/3b40070d
OKpY’KalollleM MHUpe
Pasmepsl 00BEKTOB OKPYKAFOIIETO
P by R bubmuoreka [JOK
119 MUPA, JJIUTEIBHOCTh IPOIIECCOB B

OKpY>KaloIlleM MUpe

https://m.edsoo.ru/357b102d




bubnmoreka [IOK

120 €JIEHUE C OCTaTKO
Alenettite ¢ ocTaTkoM https://m.eds00.ru/680dd020
121 CpaBHEeHUS LIENIBIX YHUCET 110 bubmuoreka [JOK
MOZYJII0 HaTypajabHOI'O Yuciia https://m.edsoo.ru/35e68128
122 CpaBHEHHS LEIBIX YUCET 110 bubnunorexa LIOK
MOZYJIIO HaTypaJabHOI'O YHciia https://m.edsoo.ru/56¢c3d6a8
123 CBolicTBa CpaBHEHHI IO MOIYJIIO bubmmorexa LIOK
P ad https://m.eds00.ru/052fb520
bubnuoreka [IOK
124 CBolicTBa CpaBHEHHI 11O MOTYJIIO
p Y https://m.edsoo.ru/c519bbf7
125 OcTaTku CyMMBI U TPOU3BENEHNUS 110 Bbu6motreka [JOK
JaHHOMY MOIYJIIO https://m.edsoo.ru/bb297bac
KonTponbHas padoTa no temam
126 "Crenenn", "Jlenumocts"/ bubnuorexa [IOK
Bcepoccuiickas npoBepoyHas https://m.edsoo.ru/f0589d9e
pabota
Hrorosas koHTposbHAs paboTa /
127 Bcepoccuiickas nmpoBepouHas bubamorexa LOK
P POBEP https://m.edsoo.ru/lela2a62
paborta
[ToBTOpeHUe u 06001IeHNE.
Pemrenne nMHENHBIX HEPABEHCTB €
128 OJIHOU MEPEMEHHON U CUCTEM bubmroreia LIOK
g N p . https://m.edsoo.ru/04aa7dfb
JMHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOMN
[ToBTOpeHme 1 000OIIEHNE.
Pemrenne nMHENHBIX HEPABEHCTB C
. . bubmuoreka [{OK
129 OJIHOU MEPEMEHHOU U CUCTEM

JINHEMHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOMN

https://m.edsoo.ru/8b5316ec




[ToBTOpEeHME M 00OOIICHNE.
ToxnecTBeHHBIE TpeoOpa3oBaHUs

130 BBIPAXKEHUH, COIEPIKAIIAX 1 bubnnorexa LHOK
p » COAepARAI https://m.edsoo.ru/8cbedcfe
apudmeTnuecKkre KBapaTHbIe
KOpHU
[ToBTOpEeHME 1 000OIICHNE.
131 Pemrenne kBagpaTHBIX YPaBHEHUM. | bubnuoreka [JOK
Pemrenue TekCTOBBIX 3a4a4 C https://m.edsoo.ru/8316894¢
MTOMOIIIBIO KBaIPATHBIX YpaBHEHUMN
132 [ToBTOpEeHME M 0000IIEHNE. | bubanorexa [JOK
Pemenue 3agau u3 peaabHON KU3HU https://m.edsoo.ru/laa74ca6
[ToBTOpenue u o0oOIIEHHE.
133 ToxnecTBeHHbBIE ITPe0OPaA3OBAHUST 1 bubmorexa HOK
a peobp . https://m.edsoo.ru/d87c¢1b96
palOHAIBHBIX BBIPAKCHUM
[ToBTOpenue u o0oOIIEHHE.
Pemenne npoOHO-paliioHaNbHBIX
aBHEHWH, CBOIAIINXCS K
134 iiHeﬁHHM WU K KBaJpaTHBIM 1 bubnmorexa OK
AP https://m.edsoo.ru/45dc757f
ypaBHEHUsIM. PellieHne TeKCTOBBIX
3a/1a4 ¢ MOMOIIbIO APOOHO-
paIoOHaIbHBIX YPaBHEHHMA
IToBTOpEeHne 1 0000IIEHHE.
135 PemeHII)/Ie TEKCTOBBIX 3a7a4 1 bubnmorexa OK
s https://m.edsoo.ru/f14c101e
Pa3IMYHBIMH CIIOCO0AMU
136 [ToBTOpEeHME 1 06OOIIEHNE. 1 but6mmorekxa [IOK
Pemenue 3agau u3 peanbHON KU3HU https://m.edsoo.ru/b7228af5
OBIIEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl

Oynkius. CBolcTBa QyHKIMIA: HYITH
(GyHKINH, TPOMEKYTKH
3HAKOTIOCTOSIHCTBA KIIHH,
MIPOMEXYTKH BO3 a?T}:II{I/I}I u 1 bubmorexa LIOK

P . P .. https://m.edsoo.ru/d90f2e4e
yObIBaHUS PYHKIINH, YETHBIE U
He4y€THbIe PYHKIMU, HAanOObIIee U
HaMMEHbIIIee 3HAYCHUsT PYHKIIUU
Oynkius. CBolicTBa QyHKIMIM: HYIH
(GyHKIIUH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA KIIMH,
MIPOMEKYTKH BO3 az:bT};.I;I{I/I}I u 1 bubmmorexa [TOK

p yr p . https://m.edsoo.ru/b3732c65
yObIBaHUS (PYHKIUU, YETHBIE U
He4ETHbIE (PYHKIIMU, HauOoJIbLIee U
HaMMEHbIIIee 3HAYCHUST PYHKITUU
IToctpoenue rpapukoB GpyHKIMIA ¢ | bubmuoreka [IOK
MTOMOIIIBIO TPe0Opa3oBaHU https://m.edsoo.ru/97eaec2e
[Toctpoenue rpadukoB QpyHKLINH C | bubnmnoreka [HOK
MTOMOIIIBIO TTPe0Opa3oBaHU https://m.edsoo.ru/ea04324c
KBanpatusiit Tpéxunen. Kopuu 1 bubmuoreka [IOK
KBaJPaTHOT'O TPEXUIIEHA https://m.edsoo.ru/71798cd2
Pasznosxenue kBagpaTHOTO TpEXUIEHA | bubnmnorexa [JOK

Ha JUHEWHEIe MHOXXHUTEIN

https://m.edsoo.ru/de57a4e0




Pa3noxxeHue kBaJipaTHOTO TpEXUICHA

bub6nmoreka [IOK

7
Ha JIMHEWHBIE MHOXKHUTEIIN https://m.edsoo.ru/0b248ca2
g KBanpatuunas ¢pyHkius u eé bubmmoreka [JOK
CBOMCTBA https://m.edsoo.ru/6215f410
9 [Tapaboina, KOOPAMHATHI BEPITHHBI bubnmnoreka HOK
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/c456e08e
10 [TocTpoenue rpaduka KBagpaTHIHON bubnmnoreka HOK
byHKIIN https://m.edsoo.ru/1 1f6adfa
1 [Toctpoenue rpaduka KBaApaTUIHON bubmmoreka [JOK
byHKIIUN https://m.edsoo.ru/c88a279d
12 [Toctpoenue rpadrka KBaApaTUIHON bubnnorexa [JOK
byHKIIIN https://m.edsoo.ru/3577ad2b
[Tonoxxenue rpaduka KBaApaTUIHOMN
R bubnuoreka [{OK
13 (GYHKIIUU B 3aBUCUMOCTH OT €&
https://m.edsoo.ru/2a984bdc
KO3 PHUIIHEHTOB
[Tonoxenue rpaprka KBagpaTUYHON
14 ¢byHKIMU B SaI];I/I(CI:)I/IMOCTI/I OI; eé bubamorexa LOK
YHKI https://m.edsoo.ru/101baas55
KO3 PHUIIHEHTOB
Hcnonb3oBaHue CBOKWCTB
15 KBaJpaTUYHON QyHKIIMM 1151 brbmmorexa [IOK
AP YHIHHI A https://m.edsoo.ru/15¢522bb
penieHus 3anay
Hcnonb3oBaHue CBOKWCTB
16 KBaJIpaTUYHON QYHKIMU IS bubmmorexa LIOK
P YHIGHA A https://m.edsoo.ru/bef7b49f
perieHus 3anaq
Hcnonb3oBanue CBOKCTB
17 KBaJIpaTUYHON QYHKIMU IS bubmmorexa LIOK
AP YHKIHH A https://m.edsoo.ru/4ce8cfOd
perieHus 3aaa4y
18 CrenenHbie GYHKIUU C bubnmnorexa [JOK




HaTypaJbHBIMH MOKA3aTEISIMH, UX
rpaduKu U CBOICTBa

CrenenHble QYyHKIUU C

https://m.edsoo.ru/92821150

bubnunoreka LIOK

19 e
HATYPATILHRIMH HORASATCILIMIL, HX https://m.edsoo.ru/dc16d347
rpaduKu 1 CBOMCTBA
CreneHHble KIUU C
20 Har anLHLI?;iHHOKasaTeH;IMH 170.4 buomoreia LIOK
P . ’ https://m.edsoo.ru/fb7b3ef2
rpaduKu 1 CBOMCTBA
CreneHHsble KIUU C
21 HaT aHBHBI(I\)iIiHH:KaBaTGHﬂMI/I 1754 Bubmmorexa LOK
P . ’ https://m.edsoo.ru/e35ab595
rpaduKy U CBOICTBa
2 I'paduku pynkuumii: y = Vx, y= WX, bubnnorexa [JOK
y= | X | https://m.edsoo.ru/845c3cd8
7 I'paduxu Gpyskmmit: y =\x , y =*Vx , Bu6mmoteka [JOK
y=|x| https://m.edsoo.ru/4ddd9180
24 Ipadukn Gyskmmit: y = Vx , y =3x bubmuoreka [IOK
y=|x| https://m.edsoo.ru/c711bddf
)5 KonrtponbHas pabora no teme bubmuoreka [IOK
"OyHKIMN" https://m.edsoo.ru/4eacc9bs
IToHsATHE O pelIeHuN HEPaBEHCTBA C
26 OJIHOM 11e eifleHHoﬁ MHpO)I(eCTBO bubmmorexa LIOK
AHOR TICP ' https://m.edsoo.ru/cfb115b6
peleHui HepaBeHCTBa
7 KBanpaTHble HepaBeHCTBA C OJTHOU bub6mmorexa [IOK
MepEMEHHON https://m.edsoo.ru/bf85efbf
)8 KBanpaTHble HEpaBEHCTBA C OJJHOU bubmuorexa [IOK
MepEMEHHON https://m.edsoo.ru/36721ec3
79 Perienue HepaBeHCTB rpapUUECKUM bubmuoreka [IOK

MCTOAOM U MECTOJJOM MHTCPBAJIOB

https://m.edsoo.ru/d68f067¢e




Pemenue HepaBeHCTB rpaduuecKiuM

bub6nmoreka [IOK

30
METOAOM U METOAOM MHTEPBAJIOB https://m.edsoo.ru/060b1779
31 HepageHnctBa, coneprxamue 3HaK bubmmoreka [JOK
MOy https://m.edsoo.ru/7782d1d2
3 HepaseHnctBa, coneprxamue 3HaK bubnuoreka [JOK
MOIYJIA https://m.edsoo.ru/f13cebca
13 CucreMbl HEpaBEHCTB C OJTHOM bubnmnoreka HOK
IIEPEMEHHOMN https://m.edsoo.ru/20a68a45
34 Cucrembl HEpaBEHCTB C OAHOU bubmmoreka [JOK
MepeMEeHHON https://m.edsoo.ru/d72b241f
Pemenne TekcTOBBIX 3a7a4 ¢
35 IIOMOUIbIO0 HEPABEHCTB, CUCTEM bubmorexa LIOK
= p ’ https://m.edsoo.ru/f1eecaff
HEPaBEHCTB
Pemrenne TekcToBBIX 3a7a4 €
36 IIOMOUIbIO0 HEPABEHCTB, CUCTEM bubmmorexa LIOK
m p ’ https://m.edsoo.ru/29eala05
HEPaBEHCTB
HepaBeHCTBO ¢ AByMS IEpEMEHHBIMMU.
37 Pe]fleHI/Ie HE aBeHZTBa c pB M bubmmorexa [TOK
p JBY https://m.edsoo.ru/a555d73b
MepEMEHHBIMU
I'paduueckuilt MeTo 1 peicHus
38 CII/;)C”I(“I;M HEPaBEHCTB cp ByMs brbmmorexa [TOK
P Y https://m.edsoo.ru/28bab74d
MepEMEHHBIMU
39 CucreMbl HEpaBEHCTB C JIByMsI bubnuotexa [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonrtponsHas pabora no Teme bubmuorexa [IOK
"KBagparHsle HepaBeHCTBA" https://m.edsoo.ru/4244257d
b K
41 bukBanpaTHbie ypaBHEHUs nomorexa LO

https://m.edsoo.ru/ba8b4827




[Ipumepsl NpUMEHEHUT METOI0B
PaBHOCHIILHBIX TIPEOOpa3OBaHUM,

bub6nmoreka [IOK

42 3aMEHBI IIEPEMEHHOM, I'papUIECKOT0
p paguecroro https://m.edsoo.ru/8cc6335
METO/JIa IIPY PELIEHUH YpaBHEHUH 3-11
u 4-ii crenenei
[Ipumepsl NpUMEHEHU METO10B
PaBHOCHIIBHBIX MPEOOPa30BaHUIA,
43 3aMeHbI IEPEMEHHOM, TpaduIecKoro bubamorexa LIOK
p 1P oo https://m.edsoo.ru/d3127b99
METO/Ia IIPY PELIEHUU YpaBHEHUH 3-i
u 4-ii crenenei
ITpumeps! npuMeHEHUI METO10B
PaBHOCHUJIBHBIX IIPe0Opa30BaHui,
44 3aMeHBI IEPEMEHHOM, TpapuIecKoro bubmmorexa LIOK
p 1P L https://m.edsoo.ru/e06bdafc
METO/Ia IIPY PELIEHUU ypaBHEHUH 3-i
u 4-ii crenenein
45 Pemenue 1po6HO-paliMOHATBHBIX bubmuoreka [IOK
YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemenue 1po6HO-paliMoOHaTBHBIX bubmmnoreka HOK
YPaBHEHUHN U HEPABEHCTB https://m.edsoo.ru/e633{f10
A7 Pemenne npoOHO-paliioHaNbHbBIX bubnmnoreka [HOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9b27174d
43 Pemenue 1po6HO-paliMOHATBHBIX bubmuoreka [IOK
YPaBHEHUW U HEPABEHCTB https://m.edsoo.ru/7b73895d
Pewrenue cucreM ypaBHEHUN ¢ ABYMsI bubmuoreka [JOK
49
IIEpEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pemenue cuctem ypaBHEHHI ¢ IByMs bubmuorexa [IOK
IIEpEMEHHBIMU https://m.edsoo.ru/3bef3efc
51 Pemenue npocrenmux cucrem bubnmnorexa [JOK




HEJIMHEHHBIX YPAaBHEHUU C IBYMsI

https://m.edsoo.ru/c06799ac

MIePEeMEHHBIMU
Pemenue npocrelmmx cucrem
52 HEJIMHENHBIX YPaBHEHUU C ABYMS buGnuorexa [IOK
M y https://m.edsoo.ru/d9e8af79
MepeMEHHBIMHU
Pemenne npocrenmmx cucrtemM
53 HEJIMHEWHBIX YPAaBHEHUHN C IBYMS buGnuorexa [IOK
P y https://m.eds00.ru/a0409350
MepeMEHHBIMHU
Pemenne npocrenmmx cucremMm
54 HEJIMHENHBIX YPaBHEHUN C ABYMS bubnnorexa [IOK
P Y https://m.eds0o.ru/7910b721
MIePEMECHHBIMU
I'paduueckuii MeToa penieHus
55 CHUCTEMBI HEJIMHENHBIX YPaBHEHUH C bubnnorexa [IOK
yp https://m.edsoo.ru/68e900a3
JBYMsI IEPEMEHHBIMU
I'padruecknii MeTO pelIEHUS
56 CIECE;MH HGHHHCP'IHLI)I;) aBHEHHUH C bubmorexa HOK
yp https://m.edsoo.ru/b3113be3
JIBYMsI IEPEMEHHBIMU
Cucrema IByX HEJIMHEHHBIX
57 aBHEHHUU C ABYMs IIEpEMEHHBIMU bubmmorexa OK
P Y . p https://m.edsoo.ru/74a77¢73
KaK MOJIEJIb pealibHOM CUTYyalluu
Cucrema IByX HEJIMHEHHBIX
58 aBHEHHH C IBYMS IEPEMEHHBIMU bubnmorexa OK
P yMA TIep hitps://m.eds0o.ru/30731862
KaK MOJIeJIb peaIbHOM CUTYyaIluu
CucreMa ByX HEJTMHEWHBIX
59 aBHEHUU C ABYMS IIEpEMEHHEIMU bubnnorexa [IOK
yp JIBYM . p https://m.edsoo.ru/8a6d5954
KaK MOJIENIb PEaTbHOM CUTYaIluu
60 Cucrema IByX HEJIMHEHMHBIX bubnmnorexa [JOK

YpaBHEHUH C IByMs IEPEMEHHBIMU

https://m.edsoo.ru/ce8950b3




KakK MOJCJIb peaﬂbHOﬁ CUTyallun

Cucrema HETMHENHBIX YPaBHEHUH ¢

bubnunorexa LIOK

61
rnapaMmeTpom https://m.edsoo.ru/dbd6342b
Cucrema HEIMHEWHBIX YPABHEHHI C bubnmnoreka HOK
62
ImapaMeTpoM https://m.edsoo.ru/60ebb1{3
63 CucreMa HeJIMHEHHBIX YPAaBHEHUM C bubnmnoreka HOK
rnapaMeTpom https://m.edsoo.ru/40bd4935
64 [Ipocreiine HepaBeHCTBA C IBYMS bubmmoreka [JOK
IIEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KonTponbhas padota no teme
65 "YpaBHEHMsI, HEPABEHCTBA U UX bubmmorexa [TOK
P . P https://m.edsoo.ru/3fca3696
CHUCTEMBI
[TonsiTre yucnoBoit
bubnuoreka [{OK
66 rocseoBareabHOCTH. KoHeuHble n
https://m.edsoo.ru/d5¢2560d
OECKOHEUYHBIE TIOCTICIOBATEIIBHOCTH
OrpaHnueHHas OCIeA0BaTEIbHOCTb.
67 MoOHOTOHHO BO3pacTaromas brbmmorexa [TOK
pacTaiomt https://m.edso0.ru/74049546
(yObIBaro1Ias) MOCIEI0BATENBHOCTh
Crnioco0sl 3a1anus
MOCJIEOBATEIILHOCTH: ONTUCATEIIbHBIN, bu6mmoreka IIOK
68 .
TaOJIUYHBIN, C TOMOIIBI0 (POPMYIIBI N- https://m.edsoo.ru/027a3fa4
ro YieHa, pEKYppPEHTHBIN
69 Apudmernueckas U reoMeTpuyecKas bubmuoreka [JOK
Iporpeccuu https://m.edsoo.ru/ad57c055
70 Apudmernyeckas u reoMeTpudecKas bubmuorexa [IOK
IIpOrpeccuu https://m.edso0.ru/8017f902
71 CaoiicTBa 4eHOB apupMETHIECKON U bubnuoteka [JOK

T€OMETPUYECKON ITPOrPECCUIt

https://m.edsoo.ru/fb577805




CBoiicTBa 4eHOB apu(PMETHIECKON U

bub6nmoreka [IOK

72
r€OMETPUYECKOUN MPOrPECCUid https://m.edsoo.ru/c79443ad
@opMyIibl N-ro 4jeHa
73 apu(pMETHIECKON U TEOMETPUICCKOM bubmorexa OK
P . P https://m.edsoo.ru/b01a67a2
rporpeccuit
@opMyIIbI N-I0 YJIeHa
74 apu(METHUECKON U T€OMETPUIECKOI bubmmorexa [IOK
P . P https://m.edsoo.ru/77dee84a
porpeccuit
@opMyIIbI N-IO YjIeHa
75 apu(METHIECKON U TEOMETPUIECKOI bubmmorexa [TOK
P o R https://m.edsoo.ru/c72ef6bf
porpeccui
@opMyIibl CyMMBI IEPBBIX N YJIEHOB
76 apu(METHIECKON U TE€OMETPUIECKOI bubmmorexa [TOK
P . P https://m.eds00.ru/9492847
porpeccui
@opMyIIbl CyMMBI IEPBBIX N YJIEHOB
77 a HI:I)I\/[yeTI/IqZCKOITI u I“I;OMCT UYECKOU bubmorexa LIOK
P . p https://m.edsoo.ru/e4c9ad63
MpOrpeccui
@opMyJIbl CYMMBI ITEPBBIX N WICHOB
78 a I/IIZPI\ZIGTI/I‘{Z(IJ\;I<OI>'I 51 rzOMeT UYECKOU brbmmorexa [IOK
P . p https://m.edsoo.ru/a594233e
MpOrpeccui
79 3ajaun Ha MPOIICHTHI, OAHKOBCKHUE bubnmnorexa [JOK
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/38f5c6d2
20 3aayn Ha MPOLIEHTHI, OAHKOBCKHE bubnmnorexa [JOK
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/64f7¢085
31 3aaun Ha MPOLIEHTHI, OAHKOBCKHE bubnuotexa [JOK
BKJIAJbl U KPEAUTEI https://m.edsoo.ru/c4a9eb67
2 3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE bu6nunorexa LIOK

BKJIaJbl U KPCJAUTHI

https://m.edsoo.ru/e3f6d855




3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE

bub6nmoreka [IOK

83
BKJIAJIbl U KPEIUTEI https://m.edsoo.ru/b19754bd
24 3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE bubnunorexa LIOK
BKJIAJIbI U KPEAUTHI https://m.edsoo.ru/bcf88abf
25 3a/1aun Ha MIPOLICHTHI, OAHKOBCKHE bubnmnoreka HOK
BKJIAJbl U KPEAUTHI https://m.edsoo.ru/ccfOd1fc
[IpencraBienue o CXOAUMOCTH
MOCJIeI0BATEILHOCTH, O
bubnuoreka [{OK
86 CYMMHUPOBAHUHU OECKOHEYHO
. . https://m.edsoo.ru/d5895ad1
yOBIBAIOIIEH reOMEeTPUICCKON
MIPOTpeECCuu
[IpencraBienue o0 CXOAUMOCTH
MOCJIeI0BATEILHOCTH, O
bubnuoreka [{OK
87 CYMMHUPOBaHUHU OECKOHEYHO
. . https://m.edsoo.ru/133bae23
yOBIBAIOIIEH reOMEeTPUICCKON
MPOTPECCUU
. bubnuoreka [{OK
88 Meroa MaTeMaTH4eCKON UHAYKITNH
https://m.edsoo.ru/feb21fdd
. bubmuorexa [IOK
89 Meroa MaTeMaTH4eCKON MHAYKITUH
https://m.edsoo.ru/a0dcf477
KonTponbhas padbota no teme
" bu6mmoreka IIOK
90 YucaoBble MOCIEI0BATENLHOCTH 1
" https://m.edsoo.ru/9e0dd430
MPOTpeECCUu
o1 Kopens n-ii crenenu. CoiicTBa bubmuorexa [IOK
KOpHSI N-i CTENEHN https://m.edsoo.ru/6e5aSaf5
9 Kopens n-ii crenenu. CoiicTBa bu6muoreka [JOK
KOpHSI N-U CTENIEHU https://m.edso00.ru/b32c69{2
93 Kopens n-it crenenn. CBoiicTBa bubnuotexa [JOK




KOpHSI N-i CTeNeHU

Crenenb ¢ palliOHATbHBIM

https://m.edsoo.ru/0aa0c138
bubnunorexa LIOK

94 .. "
MoKa3aTelieM U €€ CBOMCTBA https://m.edsoo.ru/5325ca3a
95 Crenens ¢ palliOHATbHBIM bubnmnoreka HOK
IIOKa3arelieM U €€ CBOMCTBA https://m.edsoo.ru/4882d830
96 CreneHb ¢ pallMOHATbHBIM bubnmnoreka HOK
IOKa3aTeJieM U €€ CBOMCTBA https://m.edsoo.ru/53b617b8
ToxnecTBeHHBIE TpeoOpa3zoBaHUs
97 BBEIPAYKECHUH, COAEPKAIUX KOPEHD N-H bubmorexa HOK
P » COACPHal p https://m.edsoo.ru/ebad7498
CTEIICHU
ToxnecTBeHHBIE TPpeoOpa3oBaHUs
98 BBEIPAKEHUM, COAEPKAINX KOPEHD N-H bubmorexa HOK
p ’ p p https://m.edsoo.ru/ca7892bc
CTENEHHU
ToxxnecTBeHHBIC TPEOOPA30BAHMS
99 BBEIPAKEHUM, COAEPKAINX KOPEHD N-H bubmmorexa LOK
P > COACPHaIll P https://m.edsoo.ru/bdf8871d
CTEIEHU
ToxaecTBeHHbIE TpeoOpa3zoBaHUs
100 BBIpa)KEHUM, COJIEPIKAIINX CTEIIEHD C bubmmorexa LHOK
P ’ P https://m.edsoo.ru/b13a49e9
palMOHANIBHBIM ITOKa3aTeIeM
ToxnecTBeHHBIE ITPe0OPaA3OBAHUS
101 BBIpa)KEHUU, COJIE IZKaILIII)/IX CTEIIeHb C bubmmorexa HOK
p » CONCP https://m.edsoo.ru/al18095d9
palMOHANIBHBIM ITOKa3aTeIeM
Kontponbnas paboTa mo teme
102 "CreneHb ¢ panimoHaJIbHBIM bubmorexa HOK
p” https://m.edsoo.ru/2a2ba4d9
oKa3aTelleEM
[ToBTOpenue u o6o6menue. Yncna u
bubnunorexa LIOK
103 BBIUHCIICHUS (3al1Ch, CPABHEHHE,

NEUCTBUS C NEUCTBUTEILHEIMA

https://m.edsoo.ru/07eea449




qucjiaMu, 4YucCJjioBas HpﬂMafI)

[ToBropenue u o6o0menue. Yucna u
BBIYMCIICHUS (3aIUCh, CPABHECHUE,

bubnunorexa LIOK

104
JNEUCTBUS C NEUCTBUTEILHBEIMUA https://m.edsoo.ru/69d23450
YHClIaMU, YHCIIOBas MpsiMast)
[ToBTropenue u o6o0menue. Yucna u
105 BBIUYHCIIEHUS (ITPOLIEHTHI, OTHOIIEHHUS bubmmorexa LOK
pont ’ ’ https://m.edsoo.ru/facf7c03
MIPOTIOPITHN )
[ToBropenue u 0o600menue. Yucna u
106 BBIUYHCIICHUS (IIPOLIEHTHI, OTHOIIECHHUS bubmmoreka LOK
pont ’ ’ https://m.edsoo.ru/5d2df02d
IIPOIIOPLIHN)
[ToBTOpenue u 06obmenue. Ynucna u
107 BBIUMCIIEHUS (pEIlleHuEe 3a7a4 U3 Bubmmorexa IOK
. p A https://m.edsoo.ru/dadlae58
peaJIbHOM JKU3HU)
[ToBTOpenue u o6o6menue. Yncna u
108 BBIUKCTICHHS (pellleHue 3a71a4 U3 Bubmmorexa HOK
N p A https://m.edsoo.ru/efaQe730
peabHOM JKU3HH)
[ToBTOpenue u 0606menue. Yucna u
109 BBIYHCTICHUS (OKPYTJICHHE bubmmorexa LIOK
PYLICHHS, https://m.eds00.ru/5fd671b7
npuOIMKEHNE, OIICHKA)
[ToBTOpEeHue u 06001IEeHNE.
110 TexkcToBbIe 3a1a4n (perieHne bubmuorexa [IOK

TEKCTOBBIX 33J1a4 apUPMETHICCKHM U
anredpanvdeckuM crmocodamMm)

https://m.edsoo.ru/a527aa4b

111

[ToBTOpeHme u 060OIIEHNE.
TexcToBble 3aaun (pernieHue
TEKCTOBBIX 3aJ1ad apU(PMETHIECCKIM U
anredpanvyeckuM crnoco0amn)

bubnunorexa LIOK
https://m.edsoo.ru/75¢20ae0




112

113

114

115

116

117

118

[ToBTOpEeHME M 00OOIICHNE.
TekcToBble 3a1auu (penicHue
TEKCTOBBIX 33714 apU(PMETUUCCKUM U
anreOpandecknuM Crioco0ammu)

[ToBTOpeHME 1 0000IIEHNE.
TekcToBbIe 3a7a4uu (pelICHHE
TEKCTOBBIX 33714 apU(PMETUUCCKUM U
anreOpandeckuM Crioco0ammu)

[ToBTOpEeHME M 0OOOIICHNE.
TekcToBbIe 3a7aun (pelicCHHe
TEKCTOBBIX 33J1a4 apU(PMETHUCCKUM U
anredpanvyeckuM croco0amn)

[ToBTOpEeHME M 0OOOIICHNE.
TekcroBbie 3a1a4n (peuicHue
TEKCTOBBIX 33J[a4 apUPMETUICCKUM U
anredpanvdeckuM crnocodamMm)

[ToBTOpEeHne u 06001IEeHNE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue aredOpanyecKux
BBIPQKEHUH, COJICPIKAIINX CTETICHb C
LEJTBIM TTOKa3aTeNeM )

[ToBTOpenue u o6oOIIEHHE.
AnreOpanueckue BBIpaKSHUS
(mpeobpazoBaHue areOpanyecKux
BBIPQKEHUH, COJICPIKAIINX CTETICHb C
LEJTBIM TTOKa3aTeNIeM )

[ToBTOpenue u o6oO0IIEHHE.

AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue areOpanyecKux

bub6nmoreka [IOK
https://m.edsoo.ru/f027¢68f

bu6nmoreka [IOK
https://m.edsoo.ru/a734595b

bubnuoreka [{OK
https://m.edsoo.ru/513c76d2

bubnunoreka LIOK
https://m.edsoo.ru/8fa2d2fb

bu6mmoreka IIOK
https://m.edsoo.ru/9336bac?2

bu6mmoreka IIOK
https://m.edsoo.ru/f6ab4fes

but6mmoreka [IOK
https://m.edsoo.ru/b310ff9b
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BBIPQXCHUH, COJIEPIKAIIUX CTETICHD C
LIEJIBIM TTOKA3aTeJIeEM )

[ToBTOpEeHME 1 000OIICHNE.
Anrebpanyeckue BbIpaXXEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIpXXEHUI, CoIepKaIuX
apudmeTHnuecKuil KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAYKEHHI, COJIEpKALNX
apuMeTHIeCKU KBaIpaTHBIN
KOPEHb)

[ToBTOpEeHME M 0OOOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(mpeobpazoBanue anredpanvdecKux
BBIPA)KEHUH, COAEPIKAINX
apuMeTHYECKHUIN KBaIpaTHBIM
KOPEHb)

bub6nmoreka [IOK
https://m.edsoo.ru/adb80ce7

bubnuoreka [IOK
https://m.edsoo.ru/9a58e0a9

bu6nunorexa LIOK
https://m.edsoo.ru/253694c0
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[ToBTOpenue u o6o0IIEHHE.
Anrebpanyeckue BbIpaXKEHUS
(mpeoOpa3oBaHue LETBIX U JPOOHO-
palMOHAILHBIX BBIPAXKCHU)
[ToBTOpenue u o0oO0IIEHHE.
AnreOpandecKie BRIPaKEHHUS
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHAIBHBIX BBIPAXKCHUI)

[ToBTOpenue u o6o0IIEHHE.

bu6nunorexa LIOK
https://m.edsoo.ru/7b3e4818

bubnunorexa LIOK
https://m.edsoo.ru/40178693

bubnunorexa LIOK
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AnreOpanueckue BBIPaKESHUS
(mpeobpazoBaHMe LENBIX U JPOOHO-
palOHaIbHBIX BBIPAXKEHUI)

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanueckue BEIpaKCHUS
(mpeobpazoBaHue IENBIX U IPOOHO-
paIMoOHATBHBIX BBIPAKECHUH )

[ToBTOpEeHME M 00OOIICHNE.
AnreOpanyecKkue BhIpaKCHUs
(pa3noxeHrue MHOTOYICHA Ha
MHOYHUTEJIH, B TOM YHUCIIC C
HCIOJIb30BaHUEM (hOPMYIT
COKPALIEHHOI'0 YMHOXEHMSI)

[ToBTOpEeHME M 00OOIICHNE.
Anrebpanyeckue BbIpaXKEHUS
(paznmoxeHne MHOTOYJICHA Ha
MHOKHTEJIH, B TOM YHCIIC C
WCIIOb30BaHuEM (popMyit
COKPAIIEHHOT'O0 YMHOKEHHSI)

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(paznoxeHne MHOTOWICHA Ha
MHOXHUTEIN, B TOM YHCJIC C
WCIIOh30BaHuEeM (hopMyit
COKpAIIEHHOT'O YMHOKEHHSI)

https://m.edso00.ru/9df99942

bub6nmoreka [IOK
https://m.edsoo.ru/16908ac9

bubnuoreka [{OK
https://m.edsoo.ru/b48b9936

bu6nmorexa LIOK
https://m.edsoo.ru/5d8634a7

bu6nunorexa LIOK
https://m.edsoo.ru/701612f
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[ToBTOpenue u o0oO0IIEHHE.
Anrebpanyeckue BbIpaXXEHUS
(MozenupoBaHue ¢ TOMOIIbIO
(bopMya peabHBIX POIECCOB U

bubnunorexa LIOK
https://m.edsoo.ru/ae95599
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IToBTOpenue u 00061eHne. PYHKIINU
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
11 BbimonHATh, coueTass ycTHble M NUCbMEHHBbIE NPUEMBI, apudMeTHuecKue
’ JeMCTBUSA C pallMOHAIbHBIMH YU CIAMU
HaxonuTh 3HaueHHs YMCIOBBIX BBIPAXKEHHUM, IMPUMEHATHh Pa3HOOOpa3HbIE
1.2 crocoObl M OPUEMBl BBIUMCIECHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH,
coJiepKalix OOBIKHOBEHHBIE U JAECATUYHBIC IPOOH
[lepexoautb OT 0HOM (HOPMBI 3aIMCH YUCET K APYroi (MpeoOpa3oBBIBATh
1.3 JECATUUHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSTHUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO ECITUIHYIO IPOOb)
1.4 CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAJIBHBIE YUCIIA
1.5 OxkpyrisTh yucna
BbINONMHATE NPUKUAKY W OLEHKY pe3yJbTaTa BBIUYMCIECHUH, OLIEHKY
1.6 3HAUEHUIN YMCIIOBBIX BBIPAKEHUN. BBINOIHATH AEHCTBHA CO CTENEHSMHU C
HaTypaJIbHBIMH MOKa3aTeNsIMU
17 [IpuMeHATh  TpU3HAKK ~ JEIMMOCTH, Ppa3JIO)KEHWE Ha  MHOXHUTEIU
’ HaTypaJIbHBIX YUCEIl
Pemate nmpakTUKO-OpHEHTUPOBAHHbBIE 3a/1a4M, CBA3aHHBIE C OTHOIICHHEM
13 BEJIMYMH, IPONOPLUOHATIEHOCTHIO BEJIMYMH, MPOLIEHTaMH,
' MHTEPIIPETUPOBATh PE3YJIbTAThl PELIEHUS 33Jad C y4ETOM OrpaHUYEHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpPUBAEMBIX 00BEKTOB
2 AnrebGpanyeckue BbIpaKeHHs
1 Hcnonp3oBarh anreOpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh
) e€ B IpoIiecce OCBOCHUS y4eOHOro MaTepuaa
29 Haxonuth 3HaueHHss OyKBEHHBIX BBIPAKEHUH MpPHU 33JaHHBIX 3HAUYEHUSAX
' [IEPEMEHHBIX
)3 BoinmonuaTe  mpeoOpa3oBaHMsl  LIEJIOTO0  BBIPAXEHHS B MHOTOWIEH
' MPUBEIEHNEM MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK
24 BbINONHATE YMHOKEHHE OJHOYIEHAa HAa MHOTOYIEH M MHOIOWIEHa Ha
' MHOTOWJIEH, TPUMEHATH (POPMYIIBI KBapaTa CyMMBI M KBaJipaTa pa3HOCTH
OcCymiecTBIATh Pa3/I0KEHUE MHOTOWIEHOB HAa MHOXXHUTEJIU C IOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKHM OOIIEro MHOKHUTENS, TPYNIUPOBKU ClIaraeMbIX,
npuMeHeHUs GOpMYI COKPAIEHHOTO YMHOKEHUS
2.6 [TpuMeHsTH NpeobpazoBaHKs MHOTOWIECHOB JUIsl pEILICHHs] pa3IM4YHbIX 3a/1a4




U3 MaTeMaTUKH, CMEXHBIX [IPEIMETOB, U3 PEAIbHON IIPAKTUKU

Hcmonp30BaTh CBOMCTBA CTEICHEH C HaTypaJlbHBIMU IIOKa3aTCIAMH JI

27 peoOpa3oBaHus BHIPAKEHUI
3 VYpaBHEeHUS 1 HEpABEHCTBA
Pewars nuHElHbIE ypaBHEHMS C OJHOM IIEPEMEHHOM, IPUMEHSS IpaBUIIA
3.1 Iepexo/ia OT UCXOJHOTO ypaBHEHHUS K paBHOCHIbHOMY eMy. IIpoBepsts,
ABJIETCS JIM YUCIIO KOPHEM YpaBHEHMS
39 [TpumensTh rpaduyeckue METOJbI MPU PEUICHUH JIMHEWHBIX YpaBHEHHH U
’ WX CUCTEM
13 [TonGupare mnpuMepbl Map 4YHCEN, SBISIOUUXCA PEHICHHEM JIMHEHHOTro
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JTMHEWHOTO YpaBHEHHS C
34 IBYMsI TICPEMEHHBIMH, TIOJB3YSICh TpadUKOM, WPHBOIUTH IPUMEPHI
pelIeHns ypaBHEHUS
35 Pemate cucremsl IByX JIMHEMHBIX ypaBHEHMH C JBYMs IIEPEMEHHBIMH, B
’ TOM YHCIIE TpapUIECKH
CocraBiaATh W pemiaTh JUHEHHOE YPABHEHUE WIIM CHUCTEMY JIMHEHMHBIX
3.6 YpPaBHEHUU MO YCIOBUIO 33Ja4M, MHTEPIPETHUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4y MOJTYYEHHBIN pe3yabTaT
4 Koopaunats! u rpapuku. ®yHkiun
N300paxkaTb Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHbIM ~ KOOpJMHATaM, Jy4yH, OTpPE3KH, MHTEpBajlbl, 3alUCHIBAThH
YHCIJIOBBIE TPOMEKYTKH Ha alNredpandeckoM si3bIKe
4.2 OTtMeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpJMHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMNA. CTpouTh rpaduk GyHKINN ¥ = [X|
OnuceiBaTh C TNOMOLIbIO (YHKIMI M3BECTHBIE 3aBUCHUMOCTH MEXIY
4.4 BEJIMYNHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTD,
MIPOU3BOUTEIHHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoaute 3HaueHne QyHKIMM 110 3HAYSHUIO €€ apryMeHTa
[Torumate rpaduyueckuii crocod MpeaCcTaBICHUS W aHaIn3a WHPOPMAIIHH,
4.6 W3BJICKaTh W WHTEPIPETHPOBATH HHPOPMAIUIO U3 TPAPUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEM
8 KUIACC
Kon -
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOIM
NpoBepPsieMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
1 Yucna u BBIYUCIEHUS
1.1 Hcnonp30BaTh HavalbHBIE MPEACTABICHUS O MHOXKECTBE JCHCTBUTEIBHBIX




qyucen Ui CPAaBHEHMs, OKPYIJIGHHUS M BBIUMCICHUH, WU300pakaTh
JEUCTBUTEIIBHBIC YUCIIa TOYKAMU HA KOOPAMHATHOW MPSIMOU

1.2

[IpumensTh MOHSATHE apU(METHUECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh
KBaJpaTHbIE KOPHH, HCHONB3YsSd TNpU HEOOXOIUMOCTH KaJIBKYIATOP,
BBINOJIHATh TPEOOpa3OBaHMs BBIPAKECHUH, COACPXKAIIMX KBaJpaTHbHIC
KOPHH, UCIIOJIb3ysl CBOMCTBA KOPHEMN

1.3

Hcnonp30Bath 3aMucH OONBIIMX U MAJIbIX YHCEN C MOMOIIBIO IECATHYHBIX
npobeii u creneneit yucia 10

AnreGpanyeckue BhIpaKeHHs

2.1

22

23

[IpumeHsATh NOHATHE CTENEHW C LEIbIM I[10Ka3aTeleM, BbIIOJIHATh
peoOpa3oBaHus BBIPAXKEHUH, COEPIKALIUX CTENEHH C LIEIbIM II0Ka3aTesIeM

BBINONHATE TOKIECTBEHHBIE MTPE0OPA30BaHUs PAllMOHAIBHBIX BBIPAKECHHI
Ha OCHOBE MpaBWJI ACWCTBUN HaJ MHOTOWIEHAMH M alrcOpamdeCKUMM
TpOOsIMU

PacknanpiBaTh KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXUTCIIN

24

[IpumensaTs npeoOpa3oBaHus BBIPAXKEHUN JJISl PEILICHUS Pa3IMYHbIX 3ajay
13 MaTEeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKH

ypaBHeHI/IH U HCPAaBCHCTBA

3.1

Pemate nuHElNHbIE, KBaAPAaTHBIE YPAaBHEHUSI U PAllMOHAIBHBIC YPaBHEHMS,
CBOJSILIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

3.2

33

34

[TpoBoaMTH MpoCTEHIIINE HCCIEA0BaHUS YPABHEHUN U CUCTEM YpaBHEHHI, B
TOM YHCJIE C IPUMEHEHUEM IpadUuecKux MpeacTaBieHuil (yCcTaHaBIUBaTh,
HMECT JIM YPAaBHCHHUC HIJIM CHUCTCMaA ypaBHeHI/If/'I peuiCHus, €CJIN UMECT, TO
CKOJIBKO, U TIpOYEee)

[TepexoauTh OT CIOBECHON (OPMYIHMPOBKH 3ajaud K €€ anredpandeckoif
MOJEIIA C IIOMOIIBIO COCTABJICHHUS YPABHEHUs WIM CHUCTEMBl YPaBHEHHUH,
WHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3aJaud IOJYYECHHBIN
pe3ysbTaT

IIpuMeHATH CBOWMCTBA 4YHUCIIOBBIX HEPABEHCTB [UIl CPAaBHEHMS, OLEHKH,
peliarh JIMHEWHbIE HEPABEHCTBA C OJHOW IIEPEMEHHONM M MX CHUCTEMBI,
JaBaTh TpaQUUecKylo WIUTIOCTPAIMI0 MHOXECTBA PEIICHUN HEpaBEHCTBA,
CHUCTEMBI HEPABEHCTB

DyHKIMHU

4.1

[Tonumath U UCTIONB30BATh (PYHKIIMOHAIBHBIE TIOHATUS U A3BIK (TEPMHHBI,
CUMBOJIMYECKHE O0O03HAu€HUs), ONpENeNsITh 3HaueHHe (QYHKIUU 110
3HAYEHUIO apryMEHTa, OIpe/lesTh CBOMCTBA (YHKIUU 10 e€ rpapuKy

4.2

Crpoutsb rpaduku 3eMeHTapHbIX (YHKINN BUA:
y=k/x




kix

, y =x3, y = X% y = [x|, onucbIBaTh CBOMCTBAa YMCIOBOH (YHKIHUU TO €&

rpaduxy
9 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucina v BBIYUCIICHUS
1.1 CpaBHHMBATH U yIOPSA0YMUBATH PAIMOHATBHBIE U UPPAITHOHAIIbHBIC YHCIIA
Boimonusate apudmernueckue AEUCTBUA C PalMOHAIBHBIMH YHUCIIAMU,
1.2 coderas YCTHbIE W IMCbMEHHbBIE MPUEMBI, BBINOJHATH BBIUMCICHUS C
MPPALMOHAIIbHBIMU YU CIIAMU
13 Haxonuth 3HaueHMsi cTeNeHEW C MLENbIMU IIOKA3aTesIMU U KOPHEH,
' BBIYHCIIATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN
14 OKpyriaTh NEUCTBUTENBbHBIC YHCIA, BBIOJHATh NPHUKUIKY pe3yJbTara
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 YpaBHEHHS 1 HEpABEHCTBA
)1 Pemate nuHeliHbIE W KBaJApaTHBIE YpaBHEHUWs, YPAaBHEHUsSI, CBOASIIMECT K
HUM, TIPOCTEHIINE POOHO-pAIlMOHATBHBIE YPAaBHEHUS
Pemate cuctembl ABYX JIMHEWHBIX YpPaBHEHUH C JIByMsI NE€PEMEHHBIMH U
2.2 CHCTEMBI JBYX YpPaBHEHUW, B KOTOPBIX OJHO YpPaBHCHUE HE SIBISAETCS
JIMHEUHBIM
Pemate TekcTOBBIE 3amauM anreOpandeckuM CrocoOoM ¢ MOMOIIBIO
2.3 COCTABJICHUSl YpaBHEHUs WJIM CHUCTEMBI JBYX YpaBHEHUU C JAByMS
MePEMEHHBIMU
[IpoBoauTh IpOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUM, B
24 TOM YHCIEe C TpPUMEHEHUEM TpadUyecKuX MPEACTaBICHUN (HaIpUMep,
' yCTaHaBIMBATb, UMEET JIU yYPAaBHEHHE WJIM CUCTEMa YpPaBHEHUMN pEIICHMUS,
€CJIM UMEET, TO CKOIIBKO)
Pemate nuHeliHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, M300pakaTh
2.5 pEelIEHHE HEPAaBEHCTB Ha YMCIOBOM IMPSAMOM, 3alMChIBaTh PELICHUE C
IIOMOLIBIO CUMBOJIOB
Pemate cucTeMbl JIMHEMHBIX  HEPABEHCTB, CHUCTEMBl HEPaBEHCTB,
26 BKJIIOYAIOILME KBaJpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHUE CHCTEMBbI
' HEpPaBEHCTB Ha YHUCJIOBOW MPAMOW, 3aIUCHIBATh PEIICHUE C IOMOIIBIO
CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA MPU PENICHUH PA3TMYHBIX 3a7a4




DyHKIMHU

PacriosnaBath (yHKIMHM M3y4eHHBIX BHUIOB. [lOKa3pIBaTh CXEMAaTHYECKH
pacroio’)keHre Ha KOOPIMHATHOM IIOCKOCTH TpaduKoB (PYHKIMI BHIA:

3.1 y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAUYCHUI
K03(PPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DyHKIIUI
39 [Toxa3bIBaTh CXEMAaTUYECKU PACIOJIOKEHHUE HA KOOPAUHATHOW IJIOCKOCTH
' rpaduxoB QyHkumii BUuga y = VX, y = |X| 1 onuchIBaTh CBOMCTBA (DYHKIUI
13 Ctpoutb 1 u300pakaTh CXeMaTUYECKU IpadUKH KBaIpaTUYHBIX (QYHKIUH,
’ OIKCHIBATh CBOMCTBA KBaApaTHUHBIX (DYHKIUH MO UX rpaduxam
34 PacrioznaBate kBajipaTHUHYIO (QYHKITHIO 110 (hOpMYJIe, TIPUBOIUTH TIPUMEPHI
’ KBaJIPATHYHBIX (DYHKIIUH U3 pealbHON KU3HU, PU3UKH, TEOMETPUHN
4 ApudmeTrndeckast U FeOMETpUUYECKasi IPOrPecCUuu
41 Pacno3naBare apudMeTHUECKyI0 M TEOMETPHYECKYIO IPOTPECCHH IPH
' pa3HBIX CIIOCO0AxX 3aJaHusl
BEIMONHATE BBIYMCIEHUS C HWCHOJB30BaHHWEM (GOPMYJIT A-TO UJICHA
4.2 apu(METHUECKOW M TEOMETPHUYECKOW NpPOTpeccHii, CyMMBI TIEPBBIX n
YJICHOB
43 N300paxaTrh dYleHbl MOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOMN
' TUTOCKOCTH
Pemate 3amaum, cBsi3aHHBIE C YHCIIOBBIMH TOCIIEIOBATEIBHOCTSIMHU, B TOM
4.4 yrcne 3a7auyd U3 pPeajbHOM KU3HU (C HCMONIB30BaHUEM KaJbKyIsATOpA,

U(POBBIX TEXHOJIOTHI)



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCIICHUS
JpoOu 0OBIKHOBEHHBIE U AECATHUYHBIC, IEPEXO OT OJHOU (hopMBbI 3anucu apodeit
1.1 K apyrou. IloHsaTue pannoHanbHOro 4ucia, 3alKuch, CPaBHEHUE, YIIOPSIOYUBAHNE
palOHaIbHBIX YUCEI
12 Apudmerndeckue IeHCTBUS C palMOHAIBHBIMM uuciaMu. Pemienue 3amau w3
' pearbHON MPAaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeieleHue, Ipeodpa3zoBaHue
’ BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
14 [IponeHTsl, 3anMCh NPOLEHTOB B BHAE APoOM M IpoOH B BHIE NMPOIECHTOB. Tpu
' OCHOBHBI€ 3a/1a4¥l Ha MIPOLIEHTHI, PELLIEHUE 3a/1a4 U3 PEaJIbHOU IPAKTUKU
s [IpuMeHeHrEe NPU3HAKOB IEIMMOCTH, Pa30kKEHUE HA MHOKUTEIN HaTypaJlbHbIX
' yucell
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMas U 0OpaTHas IPONOPLUOHATILHOCTH
2 Anrebpanyeckue BbIpaKeHUs
1 IlepeMeHHBIE, YMCIOBOE 3HAYEHUE BBIPAXKEHMSI C IEepeMeHHOW. JlomycTumele
’ 3HAYEHUS IEPEMEHHBIX
29 [IpencraBnenre 3aBUCUMOCTM MEXKIy BeJIMYMHAMH B  BUAE (HOPMYIIBL.
' Beoruncienus mo gpopmyinam
2.3 [TpeoOpa3oBanue OYKBEHHBIX BbIpaXKEHUI, TOMKAECTBEHHO PAaBHbIE BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
)5 OpHounenbl u MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BbIYUTaHUE,
' YMHOKEHHE MHOTOUJICHOB
’6 @opMyIbl COKpAIIEHHOTO YMHOXEHMsI: KBaJgpaT CYMMBbl M KBaJgpaT Pa3HOCTH.
’ @®opmyna pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTOWIEHOB HA MHOKUTEH
3 YpaBHeHM
31 VYpaBHeHHe, KOpEHb YpaBHEHHUS, IpaBWJa IpeoOpa3oBaHMUs  ypaBHEHHS,
PaBHOCUJIIBHOCTb YpaBHEHUN
32 JIuneliHoe ypaBHEHHME C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
’ YPaBHEHUS, PELICHUE JIMHENHBIX YPABHEHUN
13 CocraBieHue ypaBHEHMH MO YCJIOBHIO 3aJayd. PenieHne TEeKCTOBBIX 3a1ay C
’ HIOMOIIBIO YPaBHEHHIH
34 JluneliHOE ypaBHEHUE C IBYMS IIEPEMEHHBIMH U €T0 rpaduk
CucreMa ABYX JIMHEWHBIX YpaBHEHUU C AByMs NEepeMeHHBbIMU. PemieHue cucrem
3.5 YpaBHEHHMI CIIOCOOOM MOACTAaHOBKH. lIpuMmepsl perieHusi TEKCTOBBIX 3a/1ad C

IIOMOILBIO CUCTEM YPAaBHEHUIN




Koopaunats! u rpaduku. OyHkimm

4.1 Koopaunara Touku Ha nmpsiMoi
49 Hucnossle NPOMEXKYTKH. PaccTossHue Mexzay IByMs TOYKAMHM KOOPAMHATHOMN
' pAMOI
43 [IpsmoyronpHas cuctema KoopauHat, ocu Ox u Oy. AGcrycca U OpAMHATA TOYKU
' Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (opmynamu. YreHue rpa@UKOB peabHBIX
’ 3aBHCHMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CBoricTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. I'paduk byHkumn y = [X|
4.7 ['padmyeckoe penieHue TMHEHHBIX YPABHEHUI U CUCTEM JIMHEHHBIX YPaBHEHHM
8 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
1 UYucna v BBIYUCIICHUS
11 KBanpatuslii kopenb u3 uucna. [loHsatue 00 UppaLMOHATBEHOM YHUCIE.
' JlecsTnuHbIe IPUOTMKEHHS UPPAITMOHATBHBIX YHCEIT
CpoiicTBa apuMeTHYECKUX KBaJpaTHBIX KOPHEM U WX MpPUMEHEHHEe K
1.2 MpeoOpa30BaHUI0 YHUCIOBBIX BBIPAKEHUN U BBIYUCICHUAM. J[leficTBUTENbHBIE
yucia
1.3 Cremnens C 1eNIbIM TTOKa3arenieM U e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 Anrebpanyeckue BbIpaXKEHUS
2.1 KBagpartuslii TpEXuiieH, pa3ioKeHUE KBaIPaTHOTO TPEXWICHA HA MHOXKUTEIH
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajiredpandeckoi 1poodu
2.3 CrnoxeHue, BBIYUTaHHE, YMHOXKEHHE, JIeJIeHNe alnre0pandeckux JIpooei
2.4 PannonanbHble BoIpaykeHUS M UX TpeoOpa3oBaHue
3 VYpaBHEHUs 1 HEPABEHCTBA
31 KBanpartHoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOrO ypaBHeHHUs. Teopema
' Buera
32 Peuienue ypaBHeHUM, CBOASIIMXCS K JIMHEMHBIM U KBaAPATHBIM
3.3 [Ipocreiimume qpoObHO-pallOHAIbHBIE YpaBHEHUS
I'padmueckas wHTEepHpeTanysi YpaBHEHHH C JBYMS TEPEMEHHBIMH H CHCTEM
34 JIMHEWHBIX YpPaBHEHUH C JBYMs NepeMeHHbIMHU. [IprMepsl pelieHus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMSI IEPEMEHHBIMHU
3.5 Pemienue TeKCTOBBIX 33a4 anredpandeckuM crocoOoM
3.6 UucnoBble HEPABEHCTBA M UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0JHOM ITEpeMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHble HEPABEHCTBA C OJJHON NEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 ITonarue ¢ynkuuu. OGIacTb ONpeNeNeHUs] U MHOMKECTBO 3HAUCHWH (YHKLUU.
’ CrniocoObl 3a1anust GyHKITUN
4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKINU 1O €€ TpaduKy
43 [Tpumeps! rpadukoB PyHKIUH, OTPAXKAIOMIUX PeaTbHBIE TPOIIECChI
44 OyHKIMM, ONHUCHIBAIOIIME MPSIMYHO U OOpaTHYH IPONOPLUUOHATIbHBIE
' 3aBHCHMOCTH, X IpaduKu
4.5 OyHKIUU y =x% y = x°
4.6 Oynkmun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUI
9 KNIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCTIECHUS
11 PanonanbHble  4Kcia, MppalMOHANbHBIE 4YHCIA, KOHEYHble M OECKOHEUHbIE
’ JecATUYHbIE Jpoou
MHOKecTBO JEHCTBUTENBHBIX 4YMCEN, JCHCTBUTENbHbIE YHClIa KaK OECKOHEUHBIE
12 JecsITUUHble J1poOu. B3anMHO O/IHO3HAYHOE COOTBETCTBUE MEX]Y MHOXKECTBOM
' NEHCTBUTENBHBIX YHCET U KOOpAWHATHOW mpsiMod. CpaBHEHHE IEHCTBUTEIbHBIX
qucel
1.3 Apudmernueckue I1eMCTBUS C ICUCTBUTEIHLHBIMH YHACTAMHU
W3mepenusi, npuOIMKeHHs, OLEHKU. Pa3mepsl OOBEKTOB OKpYXKAloOIIEro MHpa,
14 JUTMTENILHOCTh TIPOLIECCOB B OKpykatomeM wmupe. [IpubmmkéHHoe 3HaueHue
’ BEJIMYMHBI, TOYHOCTh MNpHOmmKkeHus. Okpyrienue uucen. [Ipukuaka U OIeHKa
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OHON TEPEMEHHON
22 JIuneliHoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIIMXCS K JIMHEWHBIM
2.3 KBagparHoe ypaBHeHue. Pemienre ypaBHeHNH, CBOAAIIMXCS K KBaJIPAaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pellleHMs YpaBHEHHUW TPETbEH U 4YETBEPTOMN
' CTENEHEN Pa3/I0KEHNEM Ha MHOKUTEN
2.5 Pemenue npoOHO-paniMoHaIbHBIX YPaBHEHHUI
2.6 Cucremsl ypaBHEHUN
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €T0 Tpadux




2.8

Pewrenne cucreM ABYX JIMHEWHBIX YPABHEHUU C JBYMS [IEPEMEHHBIMU

Pemenue cucrtem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEHWHOE, a IPYyroe — BTOPOH

2.9
CTENEHU

2.10 I'paduaeckas uHTEpIPETALMS CUCTEMBI YPAaBHEHUH C IBYMsI IEPEMEHHBIMU

2.11 Pemennie TeKCTOBBIX 33729 areOpandecKuM crmocooom

2.12 UucnoBbie HEPABEHCTBA U UX CBOMCTBA

2.13 PemreHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHON

2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OAHON MEPEMEHHOM

2.15 KBagparusie HepaBeHCTBA

516 I'padmyeckas wuHTepHpeTanusi HEPAaBEHCTB W CHCTEM HEPABEHCTB C JABYMS
' epEMEHHBIMU
3 OyHKIMH

31 KBagpatuunas Gynkius, e€ rpaduk u coiictea. [lapaGona, KOOpAUHATH BEPIIMHEI

napaboIIbl, 0Ch CHMMETPHUH MapadoIbl

3.2 I'paduku pynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku QyHkimit y=k/x, y = x° 1 UX CBOWCTBA

34 I'paduku QyHKUMi , 1 UX CBOWCTBA
4 YucnoBsle OCIE10BATEIBHOCTH

41 OmnpeneneHre U crnocoObl 3aJaHMs YHUCIOBBIX IOCIENOBAaTEIbHOCTEH. 3agaHue
’ MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM popmyoit u hopMyIoit n-ro uneHa

40 Apudmernueckas nporpeccus. @opMyIibl #1-TO WieHa apuPMETHUECKON IPOrpeccuH,
’ CYMMBI [IEPBBIX /1 YICHOB

43 I'eomeTpuueckas nporpeccus. @opMyIibl n-ro 4jeHa T€OMETPUUYECKON Mporpeccuw,
' CYMMBI NIEPBBIX /1 YICHOB

44 N300pakeHune 1wieHOB apu(pMETUIECKON 1 T€OMETPUUECKO Mporpeccuii ToukaMu Ha
’ KOOPAMHATHOM IUIOCKOCTH. JIMHENHBINA U DKCIIOHEHIMAIBHBIN POCT

4.5 Cno’xHbIe MPOLIEHTHI



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpeOOBaHMs

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOIO 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh MOHATHAMU: MHOXECTBO, IOJIMHOMXECTBO, OIEpaluu
HaJl MHO)KECTBAMMU; YMEHUE ONEPUPOBATh MOHATUAMU: Trpad, CBSI3HBIN rpad,
JIEpEeBO, LIUKJI, IPUMEHATh UX MPHU PELICHUHU 337a4; YMEHHE HCII0JIb30BaTh
rpadguueckoe TPEACTaBICHHE MHOXKECTB [UIsl OINKCAaHUS PeabHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YUEeOHBIX MPEIMETOB

YMeHue OIICPUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHOMa, TCOPEMa,
J0Ka3aTCJIbCTBO, YMCHUC PpacCiio3HaBaTb HNCTHUHHBIC u JIOXKHBIC
BbICKA3bIBAHUA, IIPHUBOAWTL IIPUMCPBI KW KOHTPIPUMCPLI, CTPOUTH
BbICKA3bIBAHUA U OTpULIAHUSA BBICKA3bIBAaHU M

YMenue OIICpHUPOBATL IIOHATUAMU. HATYpaJbHOC YHCJIO, IIPOCTOC U
COCTaBHO€ YMCIIO, JE€IMMOCTh HATYPAJIbHBIX YMCEN, IPU3HAKU JEIUMOCTH,
[eJI0e YUCIIO, MOJYJIb YKciia, OOBIKHOBEHHAsI ApOoOb U JecsITHYHAs IpOOb,
CTaHJAPTHBIA BUJ YHUCJA, PALMOHAIBHOE YKCIIO, UPPALUOHAIBHOE YHCIIO,
apuMeTHuuecKuil KBaJpaTHBIM KOpPEHb; YMEHHE BBIMOIHATH ACHCTBHS C
YucCilaMHu, CpaBHUBATbL W YIOPAAOYMBATHL 4YHCJIA, NPCACTABIATH 4YHCJIA Ha
KOOPJIMHATHON IPSAMOM, OKPYIVIATh YHUCIA; YMEHUE JENaThb NPUKUIAKY U
OLICHKY pe3yJIbTaTa BBIYUCICHUI

YMeHue onepupoBaTb MNOHATHSIMM: CTENEHb C LEIbIM IIOKAa3aTENeM,
apudMeTHUeCKUil KBapaTHbIM KOPEHb, MHOTOUIEH, ajaredpandeckas 1poos,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTemeHu OoJblle
€MHMIIBI; YMEHHUE BBINOIHATH pacu€rhl Mo ¢opmyiam, mnpeoOpa3zoBaHUs
HENbIX, JPOOHO-PAllMOHATBHBIX BBIPAKEHUN M BBIPAKEHUH C KOPHSMH,
pa3’I0KEeHUE MHOTOWICHA HA MHOXKUTENIH, B TOM YHUCIIE C UCIOJb30BAHUEM
(dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMBI U pa3HOCTH

YMenue onepupoBaTh MNOHSATHUSIMHU: YHCIOBOE PABEHCTBO, YpPAaBHEHHE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE pemaTh JWHEWHbIE W KBaJpaTHbIE YpaBHEHHUS, JIpPOOHO-
palMOHANIbHBIE YPABHEHHUS C OJTHOM MEPEMEHHOM, CUCTEMBI JIBYX JIMHEMHBIX
ypaBHEHUH, TUHEHHBIE HEPABEHCTBA U UX CUCTEMBI, KBaJIpaTHbIE U JPOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHUCIE IpHU
pEelIeHUH 3aJay U3 JIPYruxX MNpeIMETOB U MPAKTHUUECKUX 3a7ad; YMEHHE
UCIIOJIb30BaTh KOOPJAUHATHYIO MPAMYIO U KOOPAWHATHYIO TUIOCKOCThH ISt
M300pakKeHUS PEIICHUN ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKIHUH, HYIA
(GyHKLIMU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHMS,




yObIBaHUSI, HAWOONbIIee W HaWMEHbIEe 3Ha4YeHUs (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSAMHU: TIpsMasi MPOMOPIHOHAIBLHOCT, JIMHEHHAsI
byHkuus, KBaapaTuyHas (QyHKIUS, oOpaTHas NPOMOPIUOHATIBHOCTD,
napaboJa, runepOoa; yMeHHe CTPOUTh Tpaduku (PyHKIUH, UCIIOIB30BAThH
rpaduKu Ui ONPENEICHUST CBOWCTB MPOIECCOB M 3aBUCHMOCTEH, IS
pelieHus 3ajad W3 APYruX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHE BBIPaKaTh GOPMYJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIbHOCTh, apudmMeTndeckas
U TEeOMEeTpUYecKass MPOrpecCMd; yMEHHE HCIOJIb30BaTh  CBOMCTBA
nocieA0BaTeIbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjeHa MPU PElICHUU
3a/a4, B TOM YHUCIE 3aJa4 U3 JPYruX y4eOHbIX IMPEIMETOB U peaibHOU
KU3HU

YMeHue pemaTh 331a4M Pa3HbIX TUIOB (B TOM YMCIIE HA IPOLEHTHI, 10JIU U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb IOKYIIOK U YCIYT,
HAJIOTH, 3aJauyd M3 00JacTu YHPaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHHUE COCTaBJIATh BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJa4d, HCCIEINOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh [IPaBA0IN0100HOCTb MOJTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh NOHATHUSAMH: (QHUTYpa, TOYKA, OTPE30K, IpsAMas, Jyd,
JOMaHasl, Yroj, MHOTOYIOJbHHMK, TpPEYroJIbHUK, pPaBHOOEAPEHHBIM U
PaBHOCTOPOHHUI TPEYTOJBHUKH, MPSIMOYTOJIBHBIN TPEYroJIbHUK, MEIHaHa,
Ouccexrpuca " BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSMOYTOJIBHUK, KBA/IPaT, TPANeIHs; OKPYKHOCTb,
KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHHE
pewiath 3a7a4d, B TOM YHUCII€ U3 MOBCEJHEBHOH >KHM3HM, Ha HAXOXJIECHUE
TreOMETPUYECKUX BEIMYMH C MPUMEHEHHEM H3YyYEHHBIX CBOMCTB (GUIYyp U
¢baxToB

10

11

YMeHue omnepupoBaTh MOHSTHUSMHM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIbHUKOB; IMAPAJUIEIbHOCTh U NEPNEHAUKYJISIPHOCTh HPSIMBIX, YrOJI
MEXy MPSIMBIMH, NEPIEHANKYIISIP, HAKJIIOHHAS, IPOEKIHs, o1o0ue Gpuryp,
NOJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MPSIMOIi;
YMEHHE paclo3HaBaTb pPaBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
[apaJJIeIbHOCTD U IIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMCHI/Ie OHepI/IpOBaTI) IHNOHATUAMM: OJIHUHA, paCCTOSIHI/Ie, YFOJ'I (BG.]'II/ILH/IHa
yrila, CHHYC U KOCUHYC yTila TPEeYrojbHHUKA), IJIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 00BEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE IPUMEHSTh
dbopMyITbI IEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JTHHBI OKPYKHOCTH U
IUIOINAAM Kpyra, oObeMa MpsSMOYroJbHOTO Mapajliesienunesa; yMeHHe
MPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroyiibHUKa, Teopemy Iludaropa, TPUTOHOMETPHUYECKHE COOTHOIICHHUS
JUUIS1 BBIYMCIICHUS JJIMH, PACCTOSIHUM, TITOMIaAei

12

Ymenune  u3zo0paxkaTb  IJIOCKMe  GUIypl W HX  KOMOMHANuW,
IPOCTPAHCTBEHHBIE (QUTYphl OT pPYKH, C TIOMOINBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIbHOMY
OIMKMCaHUIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAsi CUCTEMa KOOPAMHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHHE BEKTOpa Ha
YHUCII0, CKaJIpHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOpHI U KOOPJAMHATHI VISl TIPEACTABJICHUS JAHHBIX M PEIICHHs 3a]ay, B
TOM YHUCJIE U3 IPYTUX YYEOHBIX MPEAMETOB U pealbHON KU3HU

14

VYmMmenune OIICPpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmabl,
TaOJIMIIBI, cpeiHee apudmMeTnyeckoe, Mearana, HauooJIbIIee U HANMCHbIIIEE
3HaYeHHs,  pa3Max  4YHCIOBOTO  HaboOpa;  yMEHHE  H3BJICKaTh,
UHTEPIPETHPOBATH U MPEOOPa30BBIBATE HHPOPMALINIO, TIPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JUarpaMmax, OTPAXKAIOIIYK) CBOWCTBA M XapaKTEPUCTHKU
pealbHBIX TPOIIECCOB W SIBJICHHWW; YMEHHE pAacIlO3HAaBaTh W3MCHYHBBIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHue onepupoBaTh TMOHATUAMHU: CIy4dallHBIA ONBIT  (CIy4yailHBIN
OKCIIEPUMEHT),  3JEMEHTapHOE  CcOObITHE  (3JIEMEHTapHBI  HUCXON)
CJIy4alfHOTO OIIbITa, CllyyailHOE COOBITHE, BEPOSTHOCTb COOBITUS; yMEHUE
HaXOJUTb BEPOATHOCTH CIIy4aiHBIX COOBITHI B OIBITaxXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHME pellaTh 3aJauu
METO/IOM OpPTraHHM30BAaHHOIO Iepedopa M C HCHOJIb30BAHUEM IpaBUJIA
YMHOXEHHS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTHYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITHI B OKpYXKAaloOIleM MHUPE W B JKU3HH; 3HAKOMCTBO C IOHSATHUEM
HE3aBUCHMBIX COOBITHII; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJICHHSAX

16

YMeHnue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl pelleHMsl 3a7auH,
IIPUBOAUTH NPUMEPBl MATEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpUPOJNE U
JKU3HHM, DPACIO3HABaTh NPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONUCHIBaTh OTIEIbHBIE BBIJAIOIIMECS PE3YJIBTATHI, IOJYYCHHBIE B XOJIE
pa3BUTHSA MaTEMaTUKU KaK HAayKd, IPUBOAUTH IPUMEPBl MAaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU



HNEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Hucna u BIYUCICHUS
1.1 Harypanbublie u nenbie ynucna. [IpusHaku 1eJIMMOCTH IEIbIX YUCET
12 OOBIKHOBEHHBIE M JECSATUYHBIE IPOOU, MPOLEHTH, OCCKOHEUHbIE MEPUOIUYECKUE
npobu
1.3 PanmonanbHele yncia. ApupmMeTnyeckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1.4 JlelicTBUTENbHBIE YUCIIa. APH(PMETHIECKHE ONIEPALIMH C ACHCTBUTEILHBIMU YUCIAMH
L5 Hpn6nn>1<éfiﬂme BBIUMCJICHMS], [IPaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKa pe3yJibTaTa
BBIUYHCIICHUM
2 AnrebpandecKkue BoIpaKEHUS
2.1 bykBeHHble BbIpaXeHUs (BBIPaXKEHUS C IEPEMEHHBIMU )
5 Crenenb ¢ nenbM nokaszareneM. CTeneHb ¢ palMoHalbHbBIM MOKa3areneM. CBOHCTBa
' CTETEeHH
2.3 MHorousneHsl
24 Anrebpanueckast 1poOb
)5 Apudmernueckuili KOpeHb HaTypanbHOM creneHH. JlecTBusic apudMeTndecKuMu
' KOPHSMH HaTypaJIbHON CTEIIEHU
3 VYpaBHEHUsI U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaANIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
39 Lensle u npoOHO-panMoHanIbHble HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemrenune TekCcTOBBIX 3a1a4
4 Yucnosle NOCIET0BATENBHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH
4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyia CI0KHBIX MPOIIEHTOB
5 OyHKIMH
®Oynkius, cnocoOsl 3aanus ¢pyHkuuu. ['paduk pynkuuu. OOnacTs onpeneaeHus 1
51 MHOXecTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynkuun. IIpomexyTku 3HaKOMOCTOSIHCTBA.
o [IpoMeXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBl W MHUHMMYMBI (YHKLHUH.
HauOonpiiee n HauMeHbllee 3HaYeHUE (PYHKIIMU HA TPOMEKYTKE
6 KoopauHatsl Ha npsiMO#l ¥ TIIIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTrpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOIMCTBA
7.2 TpeyroabHUK




7.3 MHOroyrojasHuKu
7.4 OKpY>KHOCTb U KPYT
7.5 N3mepenne reoMeTpu4ecKux BEITUUYUH
7.6 BexkTops! Ha miockoCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padms




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaTtemartuka. BeposTHOCTb U cTaTUCTHKA: 7-H Kj1acc: yriayOJIeHHBIH YPOBEHb:
yuebHuk; 1-e uznanue bynumosud E.A., BynsiueB B.A. AkiinonepHoe o011ecTBO
«M3marensctBo «IIpocBemenue»

* Maremartuka. BeposTHOCTb U cTaTUCTUKA: 8-i KJ1acc: yriayOJeHHBIH YPOBEHB:
yueOHuK; 1-e uznanue bynumosuu E.A., bByneaeB B.A. AkiirionepHoe 00111eCTBO
«M3narensctBo «IIpocsemenue»

* MaremaTuka. BepossTHOCTb 1 cTaTUCTUKA: 9-11 Ki1acc: yriiyOJIeHHbBIN ypOBEHb:
yueOHuK; 1-e n3nanue bynumouu E.A., BynberaeB B.A. AkunoHnepHoe 00111ecTBO

«M3parenbctBo «lIpocBenienne»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
[Toptan nHbOpPMAIIMOHHO-METOIMYECKON TOAIEPKKH Tosib3oBaTenet OI'NC

«Mog nikonay
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