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COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucsia v BbIYMCIEHUS

Pannonanbsubeie uyucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PAallMOHAJIBHBIMU YucaaMu. YnciioBas nmpsiMasi, MOJIyJIb YHUCIIA.

CreneHp C HaTypajJbHBIM TIOKa3aTeJIeM M €€ CBOWCTBA. 3alKCh YHCIA B
JECSITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHdeckuM crocoOoM. Perenue 3agau u3
peaabHOM MPaKTUKHU Ha YacTH, Ha JIpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIEHUN
U TPOMNOPIUN MpU pEelICHUH 3a/ad, pElIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. UYETHble W HE4YETHBIE uncna. llpusHakn
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nOeIMMOCTH CYMMBI U
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauOonpiuit o0mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE JIBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTATKaAMHU.

Anre0panvyecKue BbIPpAKEHUSA

BripaxkeHre ¢ NEpeMEHHbBIMU. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBieHrie 3aBUCUMOCTH MEK]Ty BEJIMYMHAMU B BUJI€ (DOPMYIIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHUS ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Onnouwiensl. OJHOWIEH cTaHAAPTHOTO BUla. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnosxeHue, BbIYMTAHHE, YMHOXKEHHE U JiesieHre MHoroudieHoB. [IpeoOpazoBanue
LIEJIOTO BBIpaXkKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaJApaT CyMMbI M KBaJIpaT pa3HOCTU
JBYX BBIpAXKEHUH, KyO CyMMBI U KyO0 pa3sHOCTH JBYX BBIpRXCHHUH, Pa3HOCThH
KBaJIpaTOB JIByX BBIPAXEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIpaXEHUN, CYMMa M pa3HOCTh KyOOB JIBYX BBIPKCHUH.

Paznoxenue MHOTOWIEHAa HA MHOXKHUTENN. BhiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeToJ1 TpyTIUPOBKH.

YpaBHeHMS U HEPaBeHCTBA

VYpaBuenue ¢ ogHoi nepeMenHoi. Kopenb ypaBHeHusi. CBOCTBa ypaBHEHUM
C OJHOM TIEPEMEHHOW. PaBHOCWIBHOCTL ypaBHEHHH. YPaBHEHHUE Kak
MaTEMATHYECKask MOJIENIb PEAIbHON CUTYALUU.



JluHeliHOe ypaBHEHHE C OJHOW NEPEMEHHOM. UMCIO KOpPHEW IJIMHEHHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YPABHEHHM.
JIuneliHOE ypaBHEHHUE, COIEpKAIIECEe 3HAK MOYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHUCTEMBl JIMHEMHBIX YpPaBHEHUW C [JBYMS [E€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMbl JHMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHrne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMsI IEPEMEHHBIMU
METOOM TIOJCTAaHOBKM M METOJOM cioxeHus. Cucrema JAByX JIMHEWHBIX
YPaBHEHMI C IBYMS IEPEMEHHBIMU KaK MOJENb PEAIbHOW CUTYallNH.

DOyHKUIMHA

Koopaunara Touku Ha npssmMoit. YnciioBbIe TPOMEXKYTKHU. PaccTosiHue Mexny
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHaT. AOcuucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKocTH. [IpuMepsl rpadukoB, 3agaHHbIX (opMyiaMu. YreHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [loHartue QyHKOuu.
OyHKIUS Kak MaTreMaThueckas MoOJENb peanbHoro mnpouecca. (O06nacTb
ompejienieHuss U obnacte 3HaueHW ¢GyHkuuu. CrnocoObl 3amaHus (QYyHKIUU.
I'padux bynkuuu. [ToHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUs M YOBIBAaHUS
Ha IPUMEPAX peasIbHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkuus, e€ cpoiictBa. I'padux nuHeitHOM (QyHkuuu. I'padux
dbynkuuu y = |x|. Kycouno-3aganasie GpyHKIum.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbeie kKopHU. ApudMeTHUECKHl KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsatTe wppanmoHaNBLHOrO 4yuciaa. JeUcTBUsS € UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUI C UPPALIMOHAIBHBIMU YKciamMu. CpaBHEHNE HPPALUOHAIBHBIX
yuced.

[IpencraBienuss O pAacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HaTypalbHBIX, UEJIbIX, PALUOHAIBHBIX, JIEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HevictBust ¢ ocrtatkamu. Ocrtatku creneHei. lIpuMeHeHHe OCTaTKOB K
PELIEHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmepsl 0OBEKTOB OKPYXKAIOLIETO MHpA, AJUTEIBHOCTh MPOILIECCOB B
OkpyxatromeM Mupe. CTaHIapTHBINA BUJT YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTuMble 3HA4YEHHsS] NMEPEMEHHBIX B JAPOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO ajredpandyeckoil apoou.



CnoxxeHrne, BBIYMTAHUE, YMHOXXEHHE U JCJICHHE alreOpandeckux IapoOei.
Brinenenue 1ienoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXeCTBEHHbIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKECHUH.

JonycTuMble 3Ha4€HUs] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaApaTHbIE KOpPHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHUI, COIEpKAIINX apu(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb cC 1eNbIM MOKazaTeneM U e€ cBoicTBa. [IpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmysia KOpHEW KBAAPATHOTO yPABHEHWS.
KosnmuecTBO HeNCTBUTENBHBIX KOPHEW KBAaJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUs, CBOAWMBIE K JIMHEWHBIM YpPAaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsM. KBaspaTHOE ypaBHEHHE ¢ mapamMeTpoM. PellieHne TeKCTOBBIX 3a/1a4 ¢
ITIOMONIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-pannoHanbHble  ypaBHEHHsS. PelieHue  IpoOHO-paIiMOHATBHBIX
ypaBHeHUH. PenieHne TEKCTOBBIX 3aJad C IMOMOIIBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHu#. ['padmueckast HHTepIIpeTaIis YpaBHEHHM ¢ IByMs ITEPEMEHHBIMHU.

Uucnosble HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nnepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloxeHue
M YMHOXECHHME YHUCIOBBIX HepaBeHCTB. OILICHUBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsTHE O pelIeHMH HEPABEHCTBA C OJHOW MEPEMEHHOM. MHOXKECTBO
peIIECHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PEIICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6nacTh onpeeneHusi 1 MHOXKECTBO 3HaueHui ¢pyHkunu. CrocoObl 3a/1aHus
bynkuumid. ['padux dynkuuu. Urenune cBoiictB ¢pyHkuuu no e€ rpaduky. [Ipumeps
rpadukoB GyHKIHA, OTPAKAIOIMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qyskius. DYHKIUW, OMHUCHIBAIOIINE TPSIMYH0 U OOpaTHYIO
MPOTNOPIIMOHANIbHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrBa.
Kycouno-3anannpie GyHKINN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp n-i1 crenenm u ero cBoicTtBa. CTemeHb C pPaLMOHAJIBHBIM
IIOKA3aTeJIeM U €€ CBOMCTBA.

AJireOpanveckue BbIpaKeHUs

ToxnecTBeHHbIE NpeoOpa30BaHUs BBIPAKEHUN, COAEPXKAIIUX KOPEHb n-U
creneHu. ToxaecTBEeHHbIE PeoOpa30BaHUs BBIPAKEHUM, COIEPHKALUX CTENEHD C
palMOHAIIBHBIM [T0KA3aTEJIEM.

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

YpaBHeHUs U HEPABEHCTBA

bukBanpatHsle ypaBHeHUs. [Ipumepbl NpUMEHEHUT METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOH, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue npoOHO-palinOHAIbHBIX YpPaBHEHUH.

Pewienue cucrtem ypaBHEHHM ¢ IBYMs ITIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHHWH ¢ JIByMs NepeMeHHbIMH. ['paduueckuii meron
pEIICHHUs] CUCTEMbl HEJIMHEHHBIX YpaBHEHHU C JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX ypaBHEHW C JIBYyMsl NEPEMEHHBIMU KaK MOJENb pPEeaJbHOU
CUTYALIMH.

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

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeToJl MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTrelinme HepaBeHCTBA C TapAMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 € IIOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PenieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTEMBbl HEpPAaBEHCTB C JBYMs NepeMeHHbIMU. ['paduueckuit
METOJ PELIEHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DyHKIUU

Oyukius.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, IPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUs (PYHKIIUH.

KBagpatnunas ¢ynknus u e€ cBoicTBa. Mcmonb3oBaHWE CBOWCTB
KBaJpaTuyHOW  GyHKIMKA 17 pemieHust  3amad.  [loctpoenme  rpaduka
kBagpatuyHol ¢GyHkuuu. Ilonoxkenue rpaduka KBaapaTUUHOW (PYHKUUUA B
3aBHCUMOCTH OT €& ko> dunuenTos. ['paduxn pyHkumii y =ax2, y = a(x —m)’u y
= a(x — m)? +n. I[Tocrpoenne rpapukoB GyHKIUIA C MOMOILBLIO IPeOOPa30BaHUIA.

Hpobno-nuneitnas ¢pynkius. MccnenoBanue GyHKIIHIA.

OyHkuus y = x" ¢ HaTypaldbHBIM MOKa3aTelieM # U e€ Tpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IPOTPECCHU



[Tonsitue uwcioBOM TocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHass  MOCIENIOBATENIbHOCTh.  MOHOTOHHO
BOo3pacratomas  (yObIBaromiasi)  moclieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ MOMOUIBI0 (HOPMYJIBI #-TO
YJIeHa, pEeKYypPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apu(PpMETHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl 7-TO dieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. @opMysibl CyMMBbI MEPBBIX 71
YJICHOB apu(PMETHUECKON M T€OMETPUYECKOM Mporpeccuil. 3aauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBmeHne O CXOAUMOCTH IOCIEIOBATEIbHOCTH, O CYMMHPOBAHUHU
0ECKOHEYHO yOBbIBAIOIIEH FT€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocrenmme npumepsl.



MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM H3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA O0ECNEeYMBACT U3YUCHHUE JPYTUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
NpPOJOJKEHUS O00pa3oBaHWs W IS TOBCEJHEBHOW KW3HU. PazButue vy
oOydJaronmmxcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYLIHOCTH
anredpanueckux aobCTpakiuii, crmoco0e OTpakKeHHs MAaTeMAaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, POJM MATEMaTUYECKOIO
MOJICJTMPOBAHUS B HAYYHOM TIO3HAHMM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAYECTB MBIIUICHUS, HEOOXOAUMBIX
JUIs aJanTalud B COBPEMEHHOM Iu¢poBoM obmectBe. M3ydyenue anreOpsl
oOecrieynBaeT  pa3BUTHE YMEHHS  HaOIOIaTh, CpaBHUBATh, HAXOJMTH
3aKOHOMEPHOCTH, TpeOyeT  KPUTHYHOCTHU MBIIIUICHHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JIEHCTBHUS, BBIBOJBI, (HOPMYITHPOBATH
yTBepxkaeHus. OcBoeHne Kypca anreOppl o0ecredynBaeT pa3BUTHE JIOTHYECKOTO
MBILUIEHUST OOYYalOIIMXCsA: OHM MCIONb3YIOT JAE€AYKTUBHBIE W WHIYKTHBHbBIE
paccyxJeHus, o00OIleHne U KOHKPETH3allhi0, a0CTparupoBaHUE U aHAJIOTHIO.
OOyuenue anrebpe mpeanosgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
JESTEIbHOCTH  OOYYaroIIMXCsl, TMOATOMY CaMOCTOSTENIbHOE peIlIeHHue 3ajad
00yyaroLUMUCH SBJSIETCA pealn3alnen AesITeIbHOCTHOTO MPUHIUIA 00yYSHHUS.

B cTtpyktrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0ia&éHHOTo
U3Y4YE€HHUS OCHOBHOE MECTO 3aHUMAIOT COIEPKATEIbHO-METOANYECKUE JIMHUU:
«Uncna W BBIYUCICHUSA», «AJreOpandecKkue BBIPAKCHHUS», «YpaBHEHHUS W
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUsl Kypca, B3aUMOJIEUCTBYS €
IpYyrMMH €ro JUHMSIMH. B Xone u3yueHHs Kypca OOydaroluMCsl MPUXOAUTCS
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHEIH SI3bIK. B CBs3M
C 9TUM B TpOTrpamMMy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3eliax MaTeMaTHIeCKOro
oOpa3oBaHMsI W  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOY4YalOUIMMHUCS  OCHOB
YHUBEPCAJIBbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOH M CTPYKTYpPHOMU
OCOOEHHOCTBIO YYEOHOro Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conmepxxanne mnuHMA «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHEUIIET0 U3yYeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYarOUIUXCS
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMUMBIX JIJIsi IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IEro 0Opa3oBaHMs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHHUS YHCIOBOM
JMHUHA OTHECEHO K CpeHeMy o01iemMy 00pa3oBaHHIO.

Copnepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniyecKue BhIPaKCHUS
U «YpaBHEHUsI U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTEMaTUYECKOIo amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXXHBIX MPEJAMETOB U OKpYXKarolien peaibHOCTH. Ha ypoBHE OCHOBHOTO 00IIIET0
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  palOHAIbHBIX
BbIp@XEHUIN. Airedpa JEMOHCTPUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa JJIs
INOCTPOEHUSI MaTeMaTHYECKUX MOJENEH, ONMUCaHWsl TPOLECCOB U  SBJICHUMN
peanbHOrOo MHpa. B 3agaun oOydeHuss anreOpe BXOIAT TakkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, A
OCBOCHMSI Kypca HMHPOPMATHKH, M OBJIAJICHUE HABBIKAMH JI€TyKTUBHBIX
paccyxaenuid. IIpeoOpa3zoBaHue CHUMBOJBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYECKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUK HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OTMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u obmectBe. M3ydyeHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXcCs
YMEHHUSI UCTIOJIb30BaTh Pa3IMYHbIC BbIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, Ipa)uyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

YrnyOonéHnbiit Kypc anreopsl XapaKkTepu3yeTcs M3yYECHHEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO ammapara M CBA3aHHBIX C HHUM METOJOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM I ONMUCaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY’)KAT OCHOBOM MaTeMaTH4ecKoro mojaenupoBaHusd. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIIOUEHHH M MPUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBATh CYKIACHUSI, Pa3BUBAIOT MATEMAaTHUYECKYI0 HHTYHIIHIO,
KpPaTKO M HaIJISIIHO PACKPHIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOCHUM W y4aT UX
npumeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEAYIIUX MECT B
(bopMHPOBAHUY HAYYHO-TEOPETUYECKOTO MBIIIICHUS] 00YYarOIIUXCsl.

CornacHo yueOHOMYy MmiIaHy B 7-9 kjaccax wu3ydaercs YydeOHBIH Kypc
«Anre0pa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpKaHUS:
«Yucna u BBIUMCICHUN», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS W
HEPAaBEHCTBA», « DYHKIIMWY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 119 gacos (3,5 yaca B Hezeno).



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbBTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHBHOE Yy4YacTHE€ B PEIIEHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEIHON MNpodeccuOHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalueld B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHEM MaTEeMaTHYECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTHU4YECKON KYJIbTYypOH KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BoCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU



TOTOBHOCTBIO TMPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpPEcax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTAbIXa, peEryJsapHas ¢uznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PpeQICKCUM, MNPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH cpenapl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJICACTBUM JIsi OKPYKAIOLIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM B MMyTEeH UX peIieHuUs,;

8) ajanranum K M3MEHAKINUMCH YCJOBHSAM COLMAJBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWU, (HOPMYITUPOBATH UIEH,
MOHATHSI, TUTIOTE3bI 00 0OBEKTaxX U SABJICHUSX, B TOM UHCIIC paHEe HEHU3BECTHBIX,
0CO3HaBaTh JCPHUIIUTHI COOCTBEHHBIX 3HAHMH M KOMIICTCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIHMPOBATH U OICHUBATh PHCKH W
MOCJICACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBOEHUS MpOrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaroierocs: OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEILHBIMU  JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE eiiCTBUSA
Bba3oBble JJornueckue aeiicTBUA:

BBISIBJIATH U XapPaKTEPU30BATh CYILIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUW, OTHOIICHUN MEXIy TMOHATHSAMU, (HOPMYIUPOBAThH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI 711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;



BOCIIpUHUMATh,  (GOPMYyJIHMpPOBaTbH U  NPEOOPa3OBBIBATH  CYXKJICHUS:
yYTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHNH;

JieNaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJAUTH MPUMEPHI U KOHTPIPHUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
pacCyXICHUS;

BBIOMpATh CMOCO0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue 1€l CTBUS:

UCTIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMynupoBaTh  BOINPOCH,  (PUKCUPYIOIIUE  MPOTHUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUpOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UIINIO, MHECHHE;

IPOBOJAUTHL M0 CAMOCTOSITENIFHO COCTABJIGHHOMY IUIaHYy JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEW MaTeMaTU4YecKOro OOBEeKTa,
3aBHCUMOCTEN 0OBEKTOB MEX1y COOOI;

CaMOCTOATENEHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIEPUMEHTa, OLIEHUBATH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TIPOIECCa, a TaKXKe BBIIBUTATH
MIPEMTOJIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWHGOPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpencTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelaemMspie 3a/1a4n CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHWBATh HAAEKHOCTh MH(POPMAIIUU TI0 KPUTEPUSIM, TPEITOKEHHBIM HIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHUBepPCcAJbHbIe YueOHbIe 1eiCTBHSA



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMU H
IEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJYy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3yibTar;

B X0/€ 00CYXXIIEHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIA€MOU TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uaora, oOHapy)KMUBaTh Pa3IMUUEe U CXOACTBO IMO3UIIMH, B KOPPEKTHOH ¢opme
(dbopMyIIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEACTABIIATh PE3YyJIbTAThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaJIbHOM
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEeATEIHHOCTH, TUIAHUPOBATH OPTaHHW3AIMI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUILI padOT, JOTOBapHUBATHCS, OOCYKIaTh MPOIECC U pe3yJIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMB» W UWHBIE); BBHINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIada B OOMmUMH pe3yiabTaT 110
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasitTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI NIl PEIICHUsl B JKU3HEHHBIX M YUEOHBIX CHUTYalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXO0AAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyIIIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEHIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4ETOM UMEIOIIUXCA PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
pemieHui ¢ y4éToM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJETh CIIOCOOaMH CaMOMNPOBEPKH, CAMOKOHTPOJIS IMpollecca U pe3yJbTara
pelleHus: MaTeMaTHYeCKOH 3a1a4i, CAMOMOTHBAILIMU U pedeKkcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yUYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JIaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUs 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIry oO6yuenus B 7 kj1acce oOy4arommics MOTYYUT CISTYIONTNE MPEIMETHBIC
pE3yJIbTaThI:

Yuciia 1 BBIYUCTIEHUSA

ParmmmonanrsHbIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YKCENl K JIpyrod (mpeoOpa3oBbIBATH
JEeCATHYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JACTHOCTH B O€CKOHEYHYIO JACCATUUHYIO JIPOOB).

Hcnonb30BaTh MOHIATUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA IIEJBIX
YHCEJ, MHOXXECTBA PAIMOHAIBHBIX YHCEJ MPU PEIICHUM 3a/1a4, MPOBEACHUU
PACCYX ICHUN U JOKA3ATEIbCTB.

[ToHruMaTh 1 OOBICHATH CMBICIT TTO3UITMOHHOM 3aITMCH HATYPaJIbHOTO YHCIIA.

CpaBHHBATh M YHOPSAOYUBATH PALIMOHAIBHBIE YUCIA.

BrinmonHaTh, coueras yCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKMCEN M MPaBHIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIOTHATE IEUCTBUS CO CTEMECHSIMU C HATYPaAJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMS YHMCIOBBIX BBIPAKEHUM, COAEPKAIIMX PaLMOHAIbHbBIC
yycjga U CTENEHM C HaTypaJIbHBIM IIOKa3aTejieM, MPUMEHATh pPa3HOOOpa3HbIe
CrIocoOBI ¥ TPUEMBI BBIYMCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBHIC BHIPAKCHHS
MIPY PEIICHUH PAKTUICCKUX 3a71a4 U 3a/1a4 U3 JPYTUX YUCOHBIX MPEIMETOB.

OKpyrJisiTh  4YMClIa C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYaIlMW, BBINOJHITh TPUKUJIKY M  OILEHKY pe3yJbTara
BBIYHCIICHUN, OLIEHKY 3HAUECHUM YHCIIOBBIX BBIPAKEHUN, B TOM YHCIE IIPU
PELICHUM MTPAKTUYECKUX 3a]1a4.

Pemate TekcToBBIC 3amaund  apU(OMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrHue CpeACTBa NPEACTaBICHUS JTaHHBIX MpHU
pelleHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTBI) BEJIUYWH, MPOLEHTAMH, HWHTEPHPETUPOBATH
pEe3yJIbTAThl PEIICHUA 3a0a4 C YYETOM OIPAHWYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4y IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEITUMOCTH CYMMbI U IPOU3BECHUS LIEJIBIX YHCE.

PacknaapiBaTh HA MHOKUTENIN HATYPAJIbHbBIC YUCIIA.

CB0oOOIHO omepupoBaTh MOHITHAMHU: UYETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOnbIIMI OOIMMN AETUTEIh U HaUMEHBIIEe 00IIee KpaTHOE
YUCEJ U UCIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh aaroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJI, IPUMEHATh CBOWCTBA
CPaBHEHUM 110 MOAYJIIO.

AuredpanvyecKue BbIPpaKEeHUA

Bripaxkenus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpandyecKkyto TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B IIpoliecce OCBOCHHS yueOHOro MaTepuara.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIPQXXCHUW MPH 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

HUcnonb30BaTh  MOHATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBEHHBIC
npeo0pa3oBaHus BHIPAXKECHHH, TOKA3bIBATh TOKICCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEJICHUEM TTOJAO0HBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BoimonHTh neficTBUs (CI0KEHNE, BRIUUTAHUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSITH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaTOB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JJIsl YIPOIIEHUS BBIUUCICHUM.

OcCylLIEeCTBIATh PA3IOKEHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEINS, TPYNIUPOBKH ClIaraeMbIX, MPUMEHSIS
(bOopMyITBI COKPAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MAaT€MaTUKH, CMEXHBIX TPEIMETOB, U3 PEATLHON MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypAIbHBIMHU IOKA3aTEIsIMHU IS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NPUMEHss IPaBUJIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepsATh, sBIIsIETCS
JIX YMCJIO KOPHEM YPABHEHUS.

[TogOupaTes mnpuMepsl MMap 4YWCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.



CTpouTh B KOOPIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C
JByMsI TIEPEMEHHBIMH, MOJIb3YsACh TpadUKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
yYpaBHEHUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
qucie rpadu4ecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUE WJIIM CHCTEMY JIMHEWHBIX
YPaBHEHUH 1O YCJIOBHUIO 3aJa4d, HWHTEPOPETHPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMmeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpAUHATaM.

OyHKINH.

Crpoutb rpaduKu JTUHEHHBIX (PYHKIIHIA.

OnuceiBaTh C TMOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne (PyHKIMM MO 3HAUCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cocod MpeACTaBICHHS W aHaAIW3a WMHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOWCTBA (YHKIMN i aHaimu3a TrpaduKoB peabHBIX
3aBUCUMOCTEN (HynH (YHKIMH, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKA BO3pacTaHusi M yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAUMEHBIIEE
3HauYeHUS (PYHKITHN).

Hcnonp3oBath rpaduku A UCCIEAOBAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, NpU
pelIeHn  3a7a4 U3 APYyTUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00yuenus B 8 ki1acce 00ydaromunics MOIYYUT CISYIONTUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BbIYUCJIEHUA
HNppaunonanpHble YnCIIA.
[loHnMaTh W WCHOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOMHO OTIepUPOBATH MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHHU, HCTIOJIB3YS pH HEOOXOINMOCTH KaJIbKYyJIATOP, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUN, COJIEPXKAIIUX KBaJgpaTHbIE KOPHHU, WCIOJIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IPEACTABICHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCeJ JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCIICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
4yycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIUBIO JECATHYHBIX
npobeit m crenenerd yucna 10, 3anuMchbIBaTh M OKPYIVISITH YHUCIOBBIE 3HAYEHUS
peaNbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPEHUI.

JlemuMoCTb.

CBOOOJHO oOmepupoBaTh MOHSITHEM OCTAaTKa IO MOJAYJIO, IPUMEHSATh
CBOMCTBA CpaBHEHUH MO MOJYJIIO, HAXOJIUTh OCTATKA CyMMBI U MIPOU3BEIEHUS T10
JTaHHOMY MOZYJIIO.

AnredpanvyecKue BbIPpaKEHUSA

JpoOHO-pallnOHAbHBIE BHIPAKEHUSI.

Haxonute AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAJILHON JIPOOH.

BrImonHATh IpUBEAeHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KCHHE, YMHOXKCHHE, JICJICHHE aJIreOpandecKuX IpoOei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumensTh npeoOpa3oBaHUs BEIPAXKEHHUM JIs peIICHUs] Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIAMETOB, U3 PEATBHON IPAKTUKH.

CrerneHu.

[IpuMeHATh TMOHATHE CTENEHW C LEJIbIM II0Ka3aTelIeM, BBIIOJIHSITH
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTesIeM.

WppanroHaabHble BbIPAXKEHUS.

HaxonuTh 1omycTHMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKALLUX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHAIBHBIX BBIPAKEHUN, HCHOJIB3YS
CBOWCTBA KOPHEH.

YpaBHeHUs U HEPABEHCTBA

Pemiats KkBajipaTHbIC ypaBHEHHUSI.

Pemarb 1poOHO-paliMoOHaNbHBIE YPaBHEHHUS.

Pemlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPAaBHEHUH C IMapaMeTpaMHu.

[IpoBOAUTE MCCIIENOBAHNS YPABHEHUW UM CUCTEM YPABHEHHUM, B TOM YHCIIE C
OpUMEHEHHEM TpapUuecKuX MpeAcTaBlieHUu (yCTaHaBIWMBaTh, HMEET JIU
YPaBHEHME WM CUCTEMA YPABHEHHUW pEIICHUSA, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[lepexonuTe OT cIOBECHON (GOPMYTUMPOBKH 3adauu K €€ anredbpamveckont
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MMOTYUYEHHBIN pe3ysbTarT.

[IpuMeHATh CBOMCTBA YMCIJIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKH,
pelaTh JIMHEWHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM M HX CHUCTEMBI, JaBaTh
rpaduyuecKkyo WILITIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIMHA

[TonnMathe ¥ UCHONB30BaTh (HYHKIMOHAIBHBIE MOHATHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
apryMeHTa, OIpeAesATh CBOMCTBA PYHKIMU O €€ rpadukKy.

Crpoutsb rpaduku (QyHKIHI, ONUCHIBATH CBOMCTBA YUCIOBOM (DYHKIIMH 1O €€

rpaduky.

K koHIty 0O0yueHust B 9 kj1acce oOy4aromuiics MOTyUYUT CIAEAYIOUIME MPEIMETHbBIC
pPE3YJIbTATHL:

Yuciaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSAMM: KOPEHb A-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKAa3aTeJIeM, HAXOOUTh KOPEHb #-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TI0KA3aTEeNeM, HCIOJb3yd MNpU HEOOXOJUMOCTH KaJbKYJSATOP,
IIPUMEHSTH CBOMCTBA KOPHS 11-1 CTEIICHU, CTEIIEHU C PALMOHAIIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKIACHUN U TOKA3aTEIbCTB.

CpaBHUBAaTh M YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJIA, OKPYIJIATH
JNEWCTBUTEIIBLHBIE YUCIIA, BBINOJIHATh IPUKHUIKY PE3YJIbTaTa BBIYMCICHUHN, OLEHKY
YU CIIOBBIX BBIPAKECHUMU.

AJiredpanvyeckue BbIpaKeHUs

CB0oOOIHO oOMEepUpOBaTH MOHSATHEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTH
KOPHM KBaJpaTHOI'O TPEXWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHbBIE MHOKUTEIU.

YpaBHeHMs U HEPABEHCTBA

Pemwars yiMHEMHBIE W KBaJApATHBIC YPaBHEHMS, YPAaBHEHUsS, CBOIALIMECH K
HUM, IpOOHO-paIlMOHANIbHBIE YPABHEHHUS.

Pemiate HECIOKHBIE KBAIPATHBIE YPABHEHUS C TAPAMETPOM.

Pemars nMHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPAaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewlats cucremsl IBYX JIMHEMHBIX YpPAaBHEHUN C ABYMsS I[EPEMEHHBIMU U
CUCTEMBI JIBYX YPAaBHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISCTCS JTUHEUHBIM.

Pemats HECIOKHBIE CHCTEMBI HEJIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpuMeHsTh METOIbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

PemaTte cucTeMbl JMHEHHBIX HEPAaBEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMCHIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

Pemate ypaBHEHHUS, HEPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LENbIX YHACTAX.

[IpoBoUThH HccneAOBaHUS YPAaBHEHHUN M CUCTEM YpaBHEHHM, B TOM YHUCJE C
npUMEHEeHueM TpaduueckuxX TMpeAcTaBlieHuid (ycTaHaBIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu  aJireOpamndeckuM CHoco0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA U HMX CHUCTEMBI JJISI COCTaBJICHUS
MAaTEMATUYECKOW MOJEIN pPEAIbHOM CHUTyalldd WM MPUKIAJHOW 3a/1auH,
WHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCHH

CBOOOMHO omepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpauk
byHKIMKU, TpsMas TOPOMOPIMOHATIBHOCTh, JIMHEWHAss GyHKUIUS, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3aAaHHas PyHKIUS.

HccnenoBarh pyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIA:
00JacTh OMpeeeHNsl, MHOXKECTBO 3HAUYCHHM, HyIM (GYHKIHUU, MPOMEXKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs © YObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HAaUOOJIbIIIee U HAUMEHbIIIEE 3HAYEHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTUyHyr0 (QyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TECOMETPUH.

Onpenensaty moyioxeHue rpaduka KBaapaTUIHOW (PYHKITMM B 3aBUCUMOCTH
oT e€ K03 PHUITUSHTOB.

Ctpouth rpadux KBagpaTUYHOW  (yHKIIMH, OMHUCHIBATH  CBOMCTBa
KBaJpaTUYHON QPYHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (QYHKIIMM JIJIs pEIISHUS 3a/1a4.

Ha npumepe kBaapatnyHoil GpyHKIMM cTpouTh rpaduk GyHkmuu y =af(kx +
b) + ¢ ¢ momomipio IpeoOpazoBanuii rpaduka pyHKIMH y=f(X).

WnmtocTpupoBaTh € TMOMOIIBIO TIpaduka pealbHYI0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudpmeTuyeckas ¥ reoMeTPpHYECKas POrpPeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



3amaBaTh IOCJIEIOBATEIBHOCTH Pa3HBIMH  CIOCOOAMHU: OMHUCATEIbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 71-TO WICHA, PEKYPPECHTHBIM.

BEBITIONHIATS  BBIYMCIICHHWSI C  HCIOJAL30BaHWEM (OpPMYJ 7-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTPECCHiA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh WICHBI MOCJIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH IIOCJIEIOBATEIHLHOCTSIMHU, B TOM
qHCIie 3a/1a4d U3 PEATbHOHN JKU3HH (C MCIOJIb30BaHUEM KaJbKyJIATOpa, MUPPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W NPUBOAUTH MpPUMEPHl KOHEUHBIX M OECKOHEYHBIX
MOCIIEZIOBATEILHOCTEH, OTPAaHMYEHHBIX  TOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEILHOCTEH.

HMeTh nipeacTaBieHue O CXOIUMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIICH reOMETPUUECKOM MPOTPECCUH.

[IpuMeHATh METOT MaTEeMAaTHUECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
No n/nt HanmeHnoBaHMe pa3ae/ioB U TeM Korrpomsusie  MpakTiseckie (uu¢poBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
i UNCJIA U BBIYUCJIEHH . 1 1 bubnnorexa [JOK
PanmonansHbIe yncina (IOBTOPEHNUE) https://m.edsoo.ru/77¢09b13
) OYHKIHWU. KoopauHatsl u 17 | bubnuoreka [IOK
rpaduku. OyHKIHH https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKHWE BbIPAXKEHU . 7 bubmuorexa [JOK
Beipaxenus ¢ nepeMeHHbIMU https://m.edsoo.ru/77¢09b13
4 YPABHEHI/I{I N CUCTEMBI 10 | bubnnorexa [JOK
YPABHEHUMN. JIunelinbie ypaBHEHHUS https://m.edsoo.ru/77e¢09b13
5 UNCJIA U BBIYUCJIEHUS. Creniens ¢ 6 bubmuorexa [JOK
HATypaJIbHBIM NTOKAa3aTEIEM https://m.edsoo.ru/77¢09b13
6 AJITEBPAMYECKHUE BBIPAXXEHN . 7 1 bubnnoreka [JOK
MHorousieHsl https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKUE BBIPAXXEHUW . 14 1 bubnnoreka [JOK
@opMyIIbI COKPAIEHHOTO YMHOXKEHUS https://m.edsoo.ru/77e09b13
8 YUCJIA Y BBIYMCJIEHUS. [lemumocTs 10 bubmorexa HOK
https://m.edsoo.ru/77¢09b13
. bubnuorexa [JOK
? ®YHKIMN. Taseiitas pymkiis to : https://m.edsogm/77609b13
YPABHEHI/I{I N CUCTEMBI Bu6orexa [JOK
10 YPABHEHUWMU. Cucremb! THHEHHBIX 14 1

ypaBHEHUH

https://m.edsoo.ru/77¢09b13




[ToBTOpeHuEe, 0600MIIEHNE, bubnnoreka [HOK

11
cUCTeEMAaTH3alud 3HaAaHUN https://m.edsoo.ru/77e¢09b13

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0



8 KVIACC

KoanuectBo yacoB DJIeKTPOHHbIE
No n/nt HanmeHoBaHMe pa3ae/ioB U TeM Korrpomsusre  MparTiseckie (uudpoBbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
i YPABHEHUMA U HEPABEHCTBA. 20 1 bubnmoreka [JOK
HepasencrBa https://m.edsoo.ru/6d40b704
) UNCJIA U BBIYMCJIEHUA. KBaapatHslii 17 | bubmuorexa [JOK
KOpPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHIMA U HEPABEHCTBA. 17 1 bubnuorexa [JOK
KBagparusle ypaBHeHUS https://m.edso0.ru/6d40b704
4 AJITEBPAMYECKHUE BBIPAXXEHU . 17 1 bubnuorexa [JOK
JpoOHO-paliOHAIEHBIC BEIPAKEHUS https://m.edsoo0.ru/6d40b704
5 YPABHEHHMA 1 HEPABEHCTBA. 19 1 bubmuorexa [JOK
JpoGHO-paluoHanbHbIe YpaBHEHUS https://m.eds00.ru/6d40b704
bubnnoreka [JOK
6 YHKLHH 15 ! https://m.edsocL).Iru/6d40b7O4
7 AJITEBPAMYECKHUE BBIPAXXEHU . 14 bubnuotexa [JOK
Crenenu https://m.edsoo.ru/6d40b704
bubnuotexa [JOK
8 UNCJIA U BBIYMUCJIEHUA. [lenumocTh 7 1 hitps://m.c dsogm 164406704
9 IToBTOpenue, 06o0IEHNE, 10 1 bubmoreka [IOK
cUucTeMaTu3alus 3HaHUI https://m.edso00.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0




9 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Konrpoanusie  Ipakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
! OYHKIIN 25 ! https://m.edsoo.ru/133deaba
) YPABHEHHWSA 1 HEPABEHCTBA. 15 1 bubmmoreka [JOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHHWSA 1 HEPABEHCTBA. 25 1 bubnuoreka [IOK
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE TITOCITEAOBATEJIBHOCTHU 25 1 bubnuoreka [{OK
N TTPOT'PECCUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAXXKEHU . D 1 bubnuoreka [IOK
Crenensb ¢ pallMOHANIBHBIM ITOKAa3aTEIEM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 17 | bu6nunorexa LIOK
3HaHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 119 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos 5 N
JIEKTPOHHbBIE HU(PPOBbIE
Ne n/m Tema ypoka Kontpoabubie IlpakTunueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypcChl
padoThbI padoThI
bu6nmoreka [IOK
1 IToBTOpenue. PanrionanbHbIe YnCiIa 1
P t https://m.eds00.ru/33926902
[ToBTropenue. CpaBHeHUE,
2 MOPSIIOYMBAHNEC U apU(PMETHUECKHE 1 bubmorexa HOK
y Up a p https://m.edsoo.ru/fba3fad7
JIEUCTBUSI C pAllMOHAIBHBIMU YUCTIAMHU
3 IToBrOpenue. Yucnosas npsimasi, MOLYJb 1 bubmmoreka [JOK
qpcia https://m.edsoo.ru/2a6£552b
[ToBTOopenue. IIponeHTsl, 3anuch
4 MIPOLICHTOB B BUJE IpoOU 1 ApoOu B BUJIE 1 bubmorexa HOK
pot e Ap P 8 https://m.edsoo.ru/ecee7517
MPOLICHTOB
5 [ToBTOpenue. Tpu ocHOBHBIE 3a7]a4l Ha | bubmuoreka [IOK
MPOLIEHTHI https://m.edsoo.ru/a8dd2elf
6 IToBTrOpenue. Tpu OCHOBHBIE 3a/1a4u Ha 1 bubmmnoreka HOK
MPOLIEHTHI https://m.edsoo.ru/ac009860
7 [ToBTOpenue. Pemenne TeKCTOBBIX 3a/1a4 | bubmmnoreka [HOK
apu(METHUECKUM CIIOCOO0M https://m.edsoo.1u/73459c0c
IToBTOpenue. Pemenue 3anau u3
g peanbHOM MPAaKTUKX HA YaCTH, IPOOH, | bubnmnoreka [JOK
MPOLEHTHI, TPUMEHEHUE OTHOIIEHUH U https://m.edsoo.ru/e8f7b535
MIPONIOPLMHI P PELICHUH 33124
9 [ToBTOpenue. Pemenue 3anau u3 | bubmuoteka [IOK
peabHOM MPAaKTUKU HA YaCTH, TIPOOH, https://m.edsoo.ru/1125b3e3




IIPOLIEHTBI, IPUMEHEHUE OTHOILIECHUHN 1
IIPONOPLUI IIPU PELICHUH 33134

IToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 €lICHUE 33]1a4 Ha JABM)KEHUE, paboT bubmmorexa LIOK
P A A > PabOLY, https://m.edsoo.ru/f3clcefa
HOKYIIKU, HAaJIOTH
1 KonTtponbHas pabora o Teme Bu6mumotexa [JOK
"PanonanabHble ynciaa" https://m.edsoo.ru/577¢44c3
12 Koopaunara Touku Ha npsMon bubmorexa LIOK
P P https:/m.edsoo.ru/75¢93948
13 UucnoBble TPOMEXKYTKU bubmorexa LIOK
P Y https://m.edso00.ru/f6¢6070c
14 Paccrosinue Mexny AByMs TOUKaMH Bu6moteka [JOK
KOOPJIMHATHOM IIPSIMOM https://m.edsoo.ru/7efdfdlc
[TpsMoyronbHas cucremMa KOOpAHHAT.
15 Abciucca v opuHaTa TOUYKH Ha bubmmorexa LIOK
H ?ﬂ https://m.edsoo.ru/b9eded96
KOOpPJMHATHOM IJIOCKOCTH
[TpsmoyronbHas cuctemMa KOOpAHHAT.
16 AI6)C I/IZC& U OpJAMHATa TOYKHU Ej bubmmorexa LIOK
H PH https://m.edsoo.ru/b32bcda3
KOOPJIMHATHOM MJIOCKOCTH
17 [Tpumeps! rpauKoB, 3a1laHHBIX bubmmnoreka [HOK
bopmynamu https://m.edsoo.ru/8e566725
18 [Tpumeps! rpadukoB, 3alaHHBIX bubmuorexa [JOK
dbopmynamu https://m.edsoo0.ru/8e566725
19 Yrenue rpauKkoB peabHbIX bubmuorexa [JOK
3aBUCUMOCTEN https://m.edsoo.ru/add42ela
20 DyHKIMOHAJIBHBIE 3aBUCUMOCTH MEXKITY bu6muoreka [JOK
BEJIMYMHAMU https://m.edso00.ru/399486d6
21 [Tonsitue pynkunu. OyHKINSA Kak bu6muoreka [JOK




MaTeMaTHYeCKasi MOJCIb PEaIbHOTO
nporiecca

[Tonstue pynkmuu. OyHKIMSA Kak

https://m.edsoo.ru/d08d33da

bubnunoreka LIOK

22 r;zit[jz:qemaﬂ MOASID pEATLHOTO https://m.edsoo.ru/ec27{703
[Tonarue pynkuuu. @yHKIUA KaK
23 MaTeMaTI/EZCK;I MOI[e}J/IB ;eaanoro bubmmorexa LIOK
https://m.edsoo.ru/b951dcc6
nmporuecca
24 OO6nacth ornpezesieHust 1 00J1acTh bubnnorexa [JOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/b51c9ad0
25 Ob6unactp onpeaeneHus U 00J1acTh bubnnorexa [JOK
3HauUeHUH (PYHKINH https://m.edsoo.ru/f7bde192
bubmmnorexa LIOK
26 Criocobpt sanarms dyniumH https://m.edsoc])_].;ru/84d1f13d
bubmuoreka [IOK
27 Ipadux pyrKin https://m.edsogru/ 17e3cf26
)3 Konrponbnas pabora no reme bubmmnoreka HOK
"Koopaunats! u rpa¢puku. yHKmmn" https://m.eds00.ru/69768400
79 BrlpakeHue ¢ nepeMeHHbIMU. 3HaUCHHE bubmmnoreka HOK
BBIPQKEHHUS C IIEPEMEHHBIMA https://m.edsoo.ru/f4ad2{98
30 BripakeHnue ¢ nepeMeHHbIMU. 3HaUCHHE bubmuoreka [IOK
BBIPAXEHUS C IEPEMEHHBIMU https://m.edsoo.ru/637eaf29
31 BeIpakeHue ¢ nepeMeHHbIMU. 3HaYEHUE bubmuoreka [IOK
BBIPAXKEHHUS C TIEPEMEHHBIMU https://m.edsoo.ru/4a51a482
0 IIpencraBienne 3aBUCUMOCTH MEXKY bu6muoreka [JOK
BEJIMYMHAMU B BUJE POPMYJIBI https://m.edsoo.ru/b50d{b8&3
13 [IpencraBieHne 3aBUCUMOCTH MEXTY bubmuoteka [IOK

BEJIMYMHAMU B BUJE POPMYJIBI

https://m.edsoo.ru/d455ec7d




bu6nmoreka [IOK

34 Borncaeis o gopuyan https://m.edsoo.ru/21329819
bubmmoreka [JOK
35 Berancaenma o gopuynam https://m.edsoclfru/al9718d5
36 VYpaBHeHue ¢ ogHOM nnepeMeHHoi. KopeHb bubnmnoreka HOK
YpaBHEHUS https://m.edsoo.ru/2cfa2578
37 CBolicTBa ypaBHEHHUM C OJIHOU bubnmnoreka HOK
NepeMeHHOMN https://m.edsoo.ru/db13ed37
18 CBoiicTBa ypaBHEHMI C OJJHOI bubmmoreka [JOK
MepeMeHHOMN https://m.edsoo.ru/42fc80d4
39 PaBHOCUIIBHOCTD YpaBHEHUI bubmorexa LIOK
https://m.edsoo.ru/941ec3c5
40 YpaBHeHHE Kak MaTeMaTuuecKasi MoJIeb bubmmoreka [JOK
pEAIbHON CUTyaluu https://m.edsoo.ru/bala9158
41 Yucno KopHEeH JTMHENHOTO YpaBHEHUS bubmmorexa LIOK
https://m.eds00.ru/265¢c6984
42 Yucno KopHEW TUHEMHOTO YpaBHEHUS bubmmorera OK
https://m.edsoo.ru/7bfla612
43 Pemrenye TeKCTOBBIX 3a71a4 ¢ IIOMOIIBIO bu6mmoteka IIOK
JIMHEWHBIX YPaBHCHUHN https://m.edsoo.ru/3f47df53
44 JIuneiiHOe ypaBHEHHE, COEPIKALLEE 3HAK bubmuoreka [IOK
MOJTYJIS https://m.edsoo.ru/5e622cas
KonTponrHas pabora o Temam
45 "BBIpI:DKeHI/ISI f NIEPEMEHHBIMU ", bubnrorexa LHOK
U — https://m.edsoo.ru/0a2d19¢8
46 Crenens ¢ HaTypalbHBIM IMOKa3aTeIeM Bubmmorexa [IOK
https://m.edsoo.ru/ececd6f0
47 CBoiicTBa CTENEHU C HATYpPaTbHBIM bubnmnorexa [JOK




I1oKa3arcjiemM

CBolicTBa CTENEHU C HATYpaJIbHBIM

https://m.edsoo.ru/544ee370
bubnunoreka LIOK

48
oKa3aTeieM https://m.edsoo.ru/464c8d47
49 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmnoreka HOK
oKa3aTeiieM https://m.edsoo.ru/d24f2e6a
50 3anuch 4ynucna B IeCATUIHOM bubmuorexa [JOK
O3UIIMOHHON CUCTEME CUHUCIICHUS https://m.edsoo.ru/fc6f6868
51 3anuch Ynclia B ICCATUYHON bubnuorexa [IOK
MO3UILIMOHHON CUCTEME CUHUCIICHUS https://m.edsoo.ru/75¢2d600
5 Onnounenbl. OTHOWIEH CTaHIAPTHOTO bubnnorexa [JOK
Buga. Crenens OgHOYIEHA https://m.edsoo.ru/353073de
53 Opnnounenbl. OIHOWIEH CTaHIaPTHOTO bubmmoreka [JOK
Bujga. CTeneHs ogHOWIEHA https://m.eds00.ru/91928350
54 MHorousieHbl. MHOTO4IEH CTaHIapTHOTO bubmmoreka [JOK
Buga. CTeneHs MHOTOYJIEHA https://m.edsoo.ru/5b0ab67¢c
55 MHorouseHbl. MHOTOUIEH CTaHIapTHOTO bubnnorexa [JOK
Buga. CTerneHs MHOTOYJICHA https://m.edso00.ru/f089268b
56 Ci10’xeHHEe U BBIYUTAHNE MHOTOYJIEHOB bubnuorexa [IOK
https://m.edso0o0.ru/9d200635
57 Ci10’xeHHEe U BBIYMTAHHE MHOTOYJIEHOB bubnuorexa [IOK
https://m.edsoo.ru/f4564f5¢
but6mmorekxa [IOK
58 Cno’xeHHe U BEIMUTAaHUE MHOTOWIECHOB
https://m.edsoo.ru/2580eb67
but6mmorekxa [IOK
59 YMHOXeHNE U AeJIeHNe MHOTOYICHOB
https://m.edsoo.ru/9c¢5782fa
60 YMHOKEHHUE U JIeJIEHHE MHOTOYJICHOB bubmmorexa TTOK
a https://m.edsoo.ru/5848972
61 VYMHOXEHUE U JIeJICHHEe MHOTOYJICHOB but6mmoreka [IOK




https://m.edsoo.ru/42e5476a

62 YMHOXEHHUE U JIeJIEHE MHOTOWICHOB Bubmiorexa IIOK
A https://m.edsoo.ru/54de7288
63 [Ipeobpa3oBanue 11E10I0 BEIPAXKEHUS B bubmuoreka [JOK
MHOTOYJICH https://m.eds00.ru/35¢66869
64 [IpeoOpa3zoBaHme 11ETOTO BEIPAKCHUSI B bubnmnoreka HOK
MHOTOYJICH https://m.edsoo.ru/c6a6cdf9
65 [Ipeo6pa3oBanue 11€10I0 BEIPAXKEHUS B Bu6moteka [JOK
MHOT'OYJICH https://m.edsoo.ru/4c886122
bubnunoreka LIOK
66 K
OpHH MHOTOTICHA https://m.edsoo.ru/flec8044
bubnunoreka LIOK
67 K
OPHH MHOTORICHA https://m.edsoo.ru/d96f328f
ToxnectBo. TOoXIECTBEHHBIC
68 mpeoOpa3oBaHus alreOpandecKux Bubmorexa [IOK
peoop . P https://m.edsoo.ru/386961a4
BBIPKEHUI
ToxnectBo. TOoXKIECTBEHHEBIE
69 mpeoOpa3oBaHus alreOpandecKux Bubmorexa IIOK
peoop . P https://m.edsoo.ru/5f80fed0
BBIPKECHHI
ToxnectBo. ToxxnecTBEHHBIE
70 mpeoOpa3oBaHus alreOpandecKux Bubmorexa IIOK
peoop . P https://m.edsoo0.ru/2c628e8f
BBIPOKECHHI
ToxnectBo. ToxxnecTBEHHBIE
71 o eolé a30BaHUA IE:.J'II‘eﬁ ANYECKUX BrbmroTexa [IOK
peobp . P https://m.edsoo.ru/516¢60cc
BBIPKEHUI
ToxnectBo. TOXKIECTBEHHBIE
but6mmoreka [IOK
72 npeoOpa3oBaHus anredpanvyeckux

BBIPAKECHUI

https://m.edsoo.ru/8b4509ae




bu6nmoreka [IOK

73
JloKasaTeECTBO TORACCTE https://m.edsoo.ru/2fade7af
KonTpomnpHas padora mo Temam "CreneHb
74 C HaTypaJIbHbIM ITOKa3aresaem" bubamorexa LOK
. P | ’ https://m.edsoo.ru/1d3£3417
MHoroujieHbl
75 KBagpaT cymMMbl 1 KBajipaT pa3HOCTH bubnmnoreka HOK
JIBYX BBIPaKECHUI https://m.edsoo.ru/6fb067fd
76 KBagpatr cyMMBI HECKOJIBKUX BBIPaKCHUM bubmorexa [IOK
AT CY P https://m.edsoo.ru/bda0e3bb
77 Ky6 cymMMBI 1 Ky0 pa3HOCTH ABYX Bbu6motreka [JOK
BBIPAXKEHUM https://m.edsoo.ru/0a860ffb
78 Pa3HOCTE KBa/ipaToB ABYX BBIpaKCHHI bubmorexa [IOK
AP ABY P https://m.edsoo.ru/3ca88a25
79 [IpousBeneHue pa3HOCTH U CYMMBI IBYX Bu6moteka [JOK
BBIPAXKECHUM https://m.edsoo.ru/b7¢55369
20 [IpousBenenne pa3HOCTH U CYMMBI IBYX bubnnorexa [JOK
BBIPAKECHUI https://m.edsoo.ru/90888a13
81 CyMmMa 1 pa3HOCTh KyOOB IBYX bubnuoreka [{OK
BBIPAXKECHUI https://m.edsoo.ru/d96daf29
%) CymMmMma 1 pa3HOCTh KyOOB JBYX bubmuoreka [IOK
BBIPAXKECHUI https://m.eds00.ru/926125000000
but6mmorekxa [IOK
83 Paznokenne MHOro4IeHa HA MHOKHUTEIN
https://m.edsoo.ru/22¢93da2
[Ipon3Benenne pa3sHOCTH CYMMBI JIBYX
84 BBI: KEHUH, C f/[Ma " a3H}(’)CTB Kﬂe%B bubmorexa [IOK
P &Y . P Y https://m.edsoo.ru/0a52deal
JIBYX BBIPAXKEHUU
bubnunorexa LIOK
85 Pasnoxenne MHOro4jeHa Ha MHOKHUTEIN

https://m.edsoo.ru/9781ab25




26 BriHeceHnne o0Iero MHOKHUTEIS 32 bubmuorexa [IOK
CKOOKHU https://m.edsoo.ru/ea75a23f
bu6nmoreka [IOK
87 MeToz rpynmHpoBKH https://m.edso:)l.ru/3a40b1cb
28 Kontponbhas pabota no teme "dopmyst bubmmoreka [JOK
COKpAILIEHHOTO YMHOXKEHUS" https://m.edsoo.ru/07d38a8c
29 Henumocts nenbix yucen. CBoicTBa bubmmoreka [JOK
JECIUMOCTH https://m.edsoo.ru/08e730f5
90 Henumocts nenbix yucen. CBoicTBa bubnnorexa [JOK
JIEITUMOCTH https://m.edsoo.ru/bad2¢c132
01 IIpocTeie u cocTaBHbIC ynciia. YETHBIE U bubmmoreka [JOK
HEYETHBIC YKCa https://m.edsoo0.ru/60be55f1
9 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6, bubnunoreka LIOK
9,10, 11 https://m.edsoo.ru/9f5ccce3
93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, bu6nmorexa LIOK
10, 11 https://m.eds00.ru/9007290
[Ipu3HaKku AETMMOCTH CYMMBI U
94 npl):)omBeI[eII{[mI LETBIX ‘lI/}I]CCJ'I npu bubmmorexa OK
https://m.eds00.ru/93a99bd9
pelIeHnu 3a1a4
95 HauOonpmmii 001muii 1eIUTeNb U bu6mmoteka IIOK
HauMeHbIIee o0lee KpaTHOE JIBYX YUCel https://m.edsoo.ru/8a630e47
but6mmorekxa [IOK
%6 B3anmro npocthie wmea https://m.edsofru/%aeﬁ 7f
but6mmorekxa [IOK
97 Anroput™m EBkinpa. Jlenenue ¢ octaTkoM hitps://m.c dsofru 1c870351b
08 CpaBHEHHS LETBIX YHCEIT IT0 MOYJIIO bubnuotexa [JOK
HATYPAJIBHOI'0 YUCIIA https://m.edsoo.ru/f9d5b3ab
99 Jluneiinas QyHkus, e€ CBOMCTBA bubnuotexa [JOK




https://m.edsoo.ru/41aa7bb3

100 lnciiuen by, o caoiicras e uis2108
101 Jluneitnas yHkmus, e€ cBoiicTBa ngﬁﬁfﬁf rou/I:8437668
102 I'pauk nmHeiiHOM QyHKIHH E;ISSJ:I/P/II(::;::)?z/IESeSM@
103 I'pacpuk nuHeiiHOH QyHKIMH ngj/ljg:;:ﬁr?}i 8ad2ac8
104 I'paduk nuneiinoi Gpynkumn ngﬁgeeﬁgz/lfxwwsz
105 I'pacpuk nuHeiiHOH QyHKIMH ngj;ji?:;;groui%ﬁam
106 Cpapu gy y =] x| i cissorio IS

107 I'paduk pynkuu y = | X | ngsj?;g:;{;gg}éb45db77
108 I'paduk byskumn y = | x | ngs?;;f:;(;fz}zaﬁdﬂf
100 Tpaduk pysmeunn y = x| A
110 Kycouno-3anannble QyHKINN ngsj?/y/lﬁee;;fzf%edbe
111 Kycouno-3ananssie QpyHKuuu ngsj?;i?:;;grou};do%w
12 Kycomo-samarmsie gy i sdsooru635cc35

bubnunorexa LIOK

113

KycouHno-3anannsie GpyHKINN

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




114 KoHTposbHast paboTta 1mo Temam bubnmnoreka HOK
"Nemumocts", "Jluneitnas pyHxms" https://m.eds00.ru/59839575
115 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMU bubmmorexa [TOK
P ABY P https://m.edsoo.ru/0b833c48
116 VYpaBHeHUe ¢ IByMs TIEPEMEHHBIMU bubmmorexa [JOK
P By P https://m.edsoo.ru/8aa0563b
117 ['paduk TUHEHHOTO YpaBHEHHS C IBYMsI bubnmnoreka HOK
[IEpEMEHHBIMU https://m.edsoo.ru/f531d258
118 ['paduk TUHEHHOTrO ypaBHEHUS C IByMS bubmmoreka [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/052a49ec
119 CucTtembl TUHEHHBIX YPaBHEHUHN C ABYMS bubnnorexa [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/21€9d205
120 CucTembl TUHEHHBIX YPaBHEHUH C ABYMS bubnnorexa [JOK
MEpEMEHHBIMU https://m.edsoo.ru/aca95fa8
I'paduueckuii MeTo perieHus: CUCTEMbI
121 JIMHEVHBIX YPABHEHUN C JBYMsI brbmmorexa [TOK
yp JBY https://m.edsoo.ru/led426df
epeMEHHBIMU
I'paduyeckuii MeTos pereHus: CUCTEMBI
122 JIMHENHBIX YPABHEHUN C IBYMSI bubmorexa HOK
yp By https://m.edsoo.ru/2e93b7ef
NepeMEHHBIMU
Pemenne cucreM ITMHENHBIX YPaBHEHUH €
123 BYMs IEPEMEHHBIMH METOJIOM bubmorexa [TOK
ARy p 8 https://m.edsoo.ru/a8e82568
MOJICTAHOBKH ¥ METOJIOM CJIOKEHUS
Peuienue cucreM ITMHENHBIX YPaBHEHUH €
124 BYMsI IEPEMEHHBIMU METOJIOM bubmmorexa [IOK
By P 8 https://m.edsoo.ru/bb15461c
MOJICTAHOBKH ¥ METOJIOM CJIOKEHUS
125 Peuienne cucreM ITMHENHBIX YPaBHEHUH € bu6muoreka [JOK

ABYMs ICPEMCHHBIMU METOJAO0M

https://m.edsoo.ru/fb0df920




NOACTaAaHOBKH U METOAOM CJIOKCHHUA

Pewienne cucreM IMHENHBIX YPaBHEHUH €

126 JIByMsI IEPEMEHHBIMU METOJIOM buGnuorexa [IOK
https://m.edsoo.ru/e04bbe00
MOJICTAHOBKU M METO/IOM CIIOXKEHHUS
Cucrema IByX JIMHEHHBIX YPaBHEHHH C
127 JIBYMsI HepeZ/IeHHBIMI/I KakK ?\I/Emenb buGnuorexa [IOK
. https://m.edsoo.ru/fcd17b39
peaIbHOM CUTyaluu
128 KonTtponsHast padora no Teme "Cucremsl bubnuoreka [IOK
JUHENHBIX ypaBHEHUH" https://m.eds00.ru/9c548408
129 [ToBTOpenue u 06o61eHne. Bripakenus ¢ bubmmoreka [JOK
MEpEMEHHBIMHA https://m.edsoo.ru/deb480ca
130 [ToBTopenue u 0600menue. CreneHs ¢ Bbu6moteka LIOK
HAaTypaJIbHBIM I10Ka3aTeIeM https://m.edsoo.ru/c333abcb
[ToBTOpenue u 0606menue. OTHOUICHBI U
131 MHOTOWIEHEI. TOX/IeCTBEHHBIE bu6nunorexa LIOK
npeoOpa3oBaHusl ATreOpanyecKux https://m.eds00.1u/9632cb84
BBIPAKECHUI
132 [ToBTOpenue u 06061meHue. opmybl bubnmnorexa [JOK
COKpAIIEHHOTO YMHOXECHUS https://m.edsoo.ru/e7992533
133 [ToBTOpenue u 0606menue. Koopaunatsl bubmuoreka [JOK
U rpaduKy. https://m.edsoo.ru/4dc4df36
134 [ToBTOpenue u 0600meHue. JInneitHas bubnunorexa LIOK
byHKIHUS U €€ cBOMCTBa https://m.edsoo.ru/d7eebfla
bubnunorexa LIOK
135 Hrorosas koHTponbHas padoTa https://m.edsoo.ru/1¢5342f4
[ToBropenue u o600mmenue. Pemenue
. . bubnuorexa [JOK
136 CUCTEM JIMHENHBIX YPABHEHUH C IBYMsI

MNEPEMECHHBIMU

https://m.edsoo.ru/ac20936a




OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 136




8 KVIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
uudgpoBbie
Ne ni/m Tema ypoka Kontpoabubie IIpakTHueckue bp
Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 YucnoBbie HepaBEeHCTBA 1 bubmorexa HOK
P https://m.edsoo.ru/05b2fe 1
2 CBolicTBa YMCIOBBIX HEPABEHCTB 1 bubmorexa HOK
P https://m.edsoo.ru/4549afe0
3 CBolicTBa YMCIOBBIX HEPABEHCTB 1 bubmmorexa [OK
P https://m.edsoo0.ru/f3b932b2
4 Jloka3aTenbCTBO HEPABEHCTB 1 bubmorexa HOK
P https://m.edsoo.ru/79al8eb2
5 HepasenctBo ¢ nepemenHoi. Ctporue u 1 bubmuoreka [IOK
HECTPOTHE HEPABEHCTBA https://m.edsoo.ru/6dfe6b28
6 HepasenctBo ¢ nepemenHoi. Ctporue u 1 bubmmnoreka HOK
HECTPOTHE HEPABEHCTBA https://m.edsoo.ru/5d53d93b
CroxxeHue ¥ YMHOKEHUE YHCIIOBBIX
7 HepaBeHCTB. O1leHUBaHNE 3HAYCHUS 1 bubmorexa HOK
P -t https://m.edsoo.ru/a04ef86a
BBIPKECHUS
CroxeHue 1 yMHOKEHUE YHCIIOBBIX
8 HepaBeHCTB. OlleHUBAaHUE 3HAYCHHUS 1 bubmmorexa [IOK
p o https://m.edsoo.ru/1c0a2b5d
BBIPKECHHS
[TonsaTHe 0 pelieHnu HepaBEHCTBA C OAHOU
9 nepeMeHHON. MHOXKEeCTBO pelieHu 1 bubmorexa HOK
P ' P https://m.edsoo.ru/aa638704
HEpaBEHCTBA
10 [ToHsTHE O pElIEHNH HEPABEHCTBA C OJJHOM 1 bubnmnorexa [JOK




nepeMeHHON. MHOXeCTBO pelIeHHit

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

HEPAaBEHCTBA
1 PaBHOCHUIIBHBIE HEPABEHCTBA. bubmmoreka [JOK
HepaBencrBo-cnencraue https://m.edsoo.ru/3al7ce2c
12 YucnoBble TPOMEXYTKH bubmmorexa [IOK
https://m.edso00.ru/80735150
13 Jlunelinoe HEPABEHCTBO C OJHOM bubmmoreka [JOK
IIEPEMEHHOM U MHOKECTBO €0 PEIICHUN https://m.edsoo.ru/f0262587
14 Penienne nuHeHHBIX HEPABEHCTB C OHOM bubnnorexa [JOK
IIEPEMEHHOMN https://m.edsoo.ru/3ceb586b
15 Pelienne nuHeNHBIX HEPABEHCTB C OAHOU bubmmoreka [JOK
MEPEMEHHOMN https://m.edsoo.ru/c91ac5{2
16 Pemienne nuHeNHBIX HEPABEHCTB C OAHOM bubmmoreka [JOK
IIEPEMEHHOMN https://m.edsoo.ru/59248dbe
17 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnnorexa [JOK
NIEPEMEHHOMN https://m.edsoo.ru/a0eba498
18 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmuorexa [IOK
MIEPEMEHHOMN https://m.edsoo.ru/98bf65¢2
Pemenne TekCTOBBIX 3a71a4 ¢ TOMOIIIbIO
19 JIMHEHHBIX HEPABEHCTB C OJHOU bubmmorexa [TOK
. https://m.eds00.ru/93d78c5b
NIEPEMEHHOMN
20 KonTponbhas pabota no teme bubmuorexa [IOK
"Hepasencrpa" https://m.edsoo.ru/a90aff13
bubnmnoreka [JOK
21 Kpazpatiisie kopii https://m.edsoc]fru/41 12736f
2 Apudmernueckuil KBaJpaTHbII KOPEHb U bubmuorexa [IOK
€ro CBOMCTBA https://m.eds00.ru/1970379%
23 Apudmernueckuil KBaJpaTHbII KOPEHb U bubmuoteka [IOK




€ro CBOMCTBA

[lonsiTHE MppALIMOHAIBHOTO YKCIIA.

https://m.edsoo.ru/16109afa
bubnunoreka LIOK

24
JlelicTBUA ¢ MppallMOHAIBHBIMU YU CIaMU https://m.edsoo.ru/cd0cd78c
)5 CaoiicTBa AeMCTBUM ¢ UPpALlUOHATBHBIMHU bubnmnoreka HOK
qucJIaMU https://m.edsoo.ru/ca58bc78
26 CBolicTBa ACMCTBUI C UPpALIMOHATIBLHBIMU bubnmnoreka HOK
qUCIJIaMA https://m.edsoo.ru/acb64581
7 CBoiicTBa ACUCTBUH ¢ UPPALUOHATBHBIMHU bubmmoreka [JOK
qucJIaMH https://m.edsoo.ru/bc7f36a8
28 CpaBHeHNe UPPALHOHAILHBIX YUCEIT buGnuorexa LIOK
P ppatt hitps://m.eds0o.ru/7b26d3b0
29 CpaBHeHUE UPPALAOHATIBHBIX YHCET buGnuorexa LIOK
P ppatt hitps://m.edsoo.ru/c5bd43e0
MHokecTBO IeHCTBUTEILHEBIX YHUCEI.
30 ITpencraBieHust 0 paCIIUPEHUSIX YUCIOBBIX bubmiorexa LOK
pent P P https://m.edsoo.ru/51{76b1d
MHO>KECTB
JonycTtumbie 3HaUCHUSI IEPEMEHHBIX B
31 BEIPAKEHUAX, COAEPIKAIIIX bubnmorexa [IOK
P » COMepalll https://m.eds00.ru/de922590
apudMeTHIeCKre KBaapaTHbIe KOPHU
Jonyctumble 3Ha4€HUSI IEPEMEHHBIX B
32 BEIPAKECHUAX, COAEPIKAIIIIX bubnuorexa [IOK
p » CONEpKAIL https://m.edsoo.ru/c1{762ee
apudMeTHIeCKre KBapaTHbIe KOPHU
ToxaecTBeHHbIE TpeoOpa3oOBaHUs
33 BBIpaKEHUI, COAEPIKAIINX bubnnorexa [IOK
p ’ p https://m.edso0o.ru/16765140
apudmeTHuecKre KBaJIpaTHbIE KOPHU
ToxxmecTBeHHBIE TPEOOPA30BAHUS
. bubnuorexa [JOK
34 BBIPAKEHUM, COAECPIKALUX

apupMeTHUECKHe KBaIpaTHbIe KOPHU

https://m.edsoo.ru/cdd27¢cb8




ToxaecTBeHHble MpeoOpazoBaHUs

bu6nmoreka [IOK

35 aKeHHUH, coleprKa
BHIp HHH, CONCPIATIIX https://m.edsoo.ru/57be760d
apudmMeTHUeCKre KBaIpaTHbIE KOPHU
ToxecTBeHHBIC TPEOOPa30BaHUS
36 BEIpAKEHUH, COEpKAITUX Bubmaorexa ITOK
p > CONCpAAIL https://m.edsoo.ru/e39412ea
apudMeTHYECKHE KBapaTHbIe KOPHU
17 KontponbHast pabora o Teme bu6mmotexa [JOK
"KBanparHblii KOpeHb" https://m.edsoo.ru/9483{887
bubnunoreka LIOK
38 KsagparHoe ypaBuenue
BaJIpaTHOC ypaBHCHH https://m.edsoo.ru/53191c0b
Dopmyaa KOpHEI KBaAPaTHOIO YPaBHEHUS.
39 KOJII)I/I:,GCTBOP eI?ICTBI/ITeI:J)II)HLIX K}(;pHefI Bubmorexa HOK
A p https://m.eds0o.ru/02455db5
KBaPaTHOT'O ypaBHEHUS
dDopmyaa KOpHE KBaAPaTHOTO YPaBHEHUS.
40 KOJI;HzeCTBop eI?ICTBHTIIinLIx K}(I)pHefI Bubmiorexa OK
a p https://m.edsoo.ru/7d6¢cdfb2
KBaJIPaTHOTO ypaBHEHUS
dopmyiia kKopHEN KBaIPaTHOTO YpaBHEHNU.
41 KOJI'IOI/I:IGCTBOP eﬁCTBHTHteILHHX K}(;pHeﬁ Bubmiorexa IOK
A p https://m.edsoo.ru/1¢76389f
KBaIPaTHOTO ypaBHEHUS
dopmyiia kKopHEN KBaIPaTHOTO YpaBHEHN.
42 KOJI'IOI/I:IGCTBOP eﬁCTBHTHteILHHX K}(;pHeﬁ bubmorexa HOK
A p https://m.edsoo.ru/5fe60585
KBaJPaTHOTO ypaBHEHUS
but6mmoreka [IOK
43 Teopema Buera
p https://m.edsoo.ru/4c7c44b5
bu6nunorexa LIOK
44 Teopema Buera
p https://m.eds00.ru/a76e9038
45 YpaBHEHUs], CBOJUMBIE K TUHEHHBIM bu6muoreka [JOK

YPaBHCHUAM HJIM K KBAIPpATHBIM

https://m.edsoo.ru/4fb6bbcl




YpaBHEHUSIM

YpaBHEHUs], CBOAUMBIE K JINHEHHBIM

bubnunorexa LIOK

46 YPABHCHHAM HITH K KBA/PATHBIM https://m.edsoo.ru/3af662c6
YpaBHEHUSAM
47 KBangpaTHoe ypaBHEHHE C TapaMeTpoOM buomorexa LIOK
https://m.edsoo.ru/8a55ecfl
43 Pemienne kBagpaTHBIX YpPaBHEHHI C bubmmoreka [JOK
rnapamMeTpamu https://m.edsoo0.ru/105b6317
49 Pemenue kBagpaTHBIX YpaBHEHUM C bubnnorexa [JOK
rapaMeTpamu https://m.edsoo.ru/47da856a
50 Peuienne kBagpaTHbIX YpaBHEHHI, bubmmoreka [JOK
COZEpKAILIMX 3HAK MOAYJIA https://m.edso00.ru/3f000b93
51 Pemienne kBagpaTHBIX YpaBHEHUH, bubmmoreka [JOK
COJIep KaIlUX 3HaK MOAYJIA https://m.edsoo.ru/51525b4b
5 YpaBHeHHE Kak MaTeMaTuiecKas MoJIeb bubnnorexa [JOK
pEATbHON CUTyaluu https://m.edsoo.ru/20a5fe85
53 Pemenue TekCTOBBIX 3a/1a4 ¢ TOMOLIBIO bubmuorexa [IOK
KBaJPAaTHBIX YPaBHEHUU https://m.edsoo.ru/9f3d34e0
54 KonTponbHas pabora no teme bubmmnoreka HOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/4eeabf05
55 PannonaneHbIe BBIpaKeHUS buomroreia LIOK
https://m.edsoo.ru/e7b471bc
56 ToxaecTBeHHbIE TpeoOpa3oBaHUs bubmuoreka [JOK
palMOHATBHBIX BBIPAKEHUN https://m.edsoo.ru/76eca410
57 ToxaecTBeHHbIE TpeoOpa3oOBaHUs bubnmoreka [JOK
palMOHAIBHBIX BBIPAKEHUN https://m.edsoo.ru/4f03b9c1
58 ToxxecTBeHHBIEC TTPEOOPA30BAHUS bubnuotexa [JOK

panrOHAJIBHBIX BBIpa)KCHI/Iﬁ

https://m.edsoo.ru/14361971




ToxaecTBeHHble MpeoOpazoBaHUs

bu6nmmoreka [IOK

59 PalMOHAIBHBIX BBIPAXKEHHI https://m.eds00.ru/28163198
Anrebpanyeckast 1poOb. JlomycTumblie
60 3Haqelfn>1 nepeMeilp;Hx BIII[po}G;Ho- bubmorexa [IOK
https://m.edsoo.ru/4alcc260
paloHaIbHBIX BBIPAKEHUAX
Anrebpanueckas 1poob. JlomycTumbie
61 3Haqelfp1;1 HepeMeHIP;Hx BIIL[pOZHo- bubmmorexa LIOK
https://m.edsoo.ru/4ede5c94
paloHaTbHBIX BBIPAKEHUSIX
Anrebpanueckas 1poob. JlomycTumbie
62 3Haqelfm[ HepeMeHIP;Hx Bi[[pozHO- bubmmorexa LIOK
https://m.eds00.ru/65188f61
PaIMOHATILHBIX BRIPAKCHUSIX
63 OcHOBHOE CBOMCTBO ayiredpandeckon bubnnorexa [JOK
Ipoou https://m.edsoo.ru/753cb03c
64 OcHOBHOE CBOMCTBO ayiredpandeckon bubmmoreka [JOK
Ipoou https://m.edsoo.ru/9bed7fd1
65 CroxeHue ¥ BEIUUTaHHUE alNTreOpandecKux bubnnorexa [JOK
npoOei https://m.edsoo.ru/44d36cfl
66 CrnosxeHue ¥ BBIYUTaHHUE aNreOpandecKux bubnnorexa [JOK
npobeit https://m.edsoo0.ru/852a7f59
67 YMHOXEHHE U JiefIeHUe anre0panyeckux bubmmnoreka HOK
npobeit https://m.eds00.ru/8664f031
68 YMHOXEHUE U JeJICHHE anTeOpandecKux bu6nunorexa LIOK
npobei https://m.edsoo.ru/5f478ca4
69 YMHOKEHHUE U JIeJICHHE anredpandecKux bubnmnoreka [JOK
npobeit https://m.edsoo.ru/79aaddfc
70 Bo3sBenenue anredpandeckoit 1poou B bubnuotexa [JOK
CTENIEHb https://m.edsoo.ru/3ca7ef46
71 Kontponbnas padota mo teme "J[poOHo- bubnuoteka [JOK




palMOHAIbHBIE BBIpAKEHUA"

https://m.edso0.ru/29a864b8
bubnunoreka LIOK

72 00HO-palMoOHaIbHbIE YPAaBHEHUS
A patt P https://m.eds00.ru/988d8b72
Pemennie npoOHO-paliMOHAIBHBIX
. . Bu6muotexa [JOK
73 YpaBHEHUM, CBOAAIIMXCS K JIMHEUHBIM nommoreka I
. https://m.edsoo.ru/20ce2887
YpaBHEHUSAM
Pemenne npoOGHO-paimOHAIBHBIX
b K
74 YpPaBHEHUH, CBOJAIIMXCS K JTUHEUHBIM nbmmorexa 10
https://m.edso0.ru/2f91c093
YpaBHEHUAM
Pemenne npoOHO-paiOHAEHBIX
bub K
75 YpPaBHEHUH, CBOJAILIMXCS K TUHEUHBIM nosmorexa O
https://m.edsoo.ru/beafd17¢c
YpaBHEHUSAM
Pemenne npo6HO-paliMOHANIBHBIX B OK
76 ypaBHEHUH, CBOASIINXCS K KBaIpaTHBIM nommorexa [
https://m.eds00.1u/246¢4982
ypaBHEHUSAM
Pemenne npoOGHO-palioHaNbHBIX
b K
77 YpaBHEHUM, CBOASAIMIMXCS K KBaIpaTHBIM nommorexa 10
https://m.edsoo.ru/daff5e22
YpaBHEHUSAM
Pemienne npoOHO-palioHaIbHBIX Eubs OK
OTEKa
78 YpaBHEHUM, CBOASAIIMXCS K KBaIPaTHBIM nommoreka Il
https://m.edso00.ru/927{8fc6
YpaBHEHUSAM
79 Pemenne npoOHO-panoHaIbHBIX but6mmorekxa [IOK
YpaBHEHUN METOJIOM 3aMEHBI TEPEMEHHOMN https://m.edsoo.ru/67a4063¢
20 Pemenune npo6GHO-paiMOHATBHBIX bubmuoreka [IOK
YpaBHEHUN METOJIOM 3aMEHBI TEPEMEHHOMN https://m.edsoo.ru/1d27e354
21 Penienune npoOGHO-paiMOHATBHBIX bu6muoreka [JOK
YPaBHEHUN METOAOM 3aMEHBI IEPEMEHHOMN https://m.edsoo.ru/002cf04c
82 Pemenne npoOHO-panoHaIbHBIX bubnuotexa [JOK




YpaBHEHUIH METOJIOM 3aMEHbI TIEPEMEHHOMN

Pemenne TeKCTOBBIX 3azaa4 ¢ IOMOIIIBIO

https://m.edsoo.ru/f7cd7e78
bubnunoreka LIOK

83 JIpOOHO-PALIMOHAIBHBIX YpaBHEHUN https://m.edsoo.ru/0e786da3
84 Pernienue TeKCTOBBIX 33/1a4 C TTIOMOIIBIO bubmuorexa [{OK
JIPOOHO-PAMOHAIBHBIX YpaBHEHUH https://m.edsoo.ru/262e4af7
g5 Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO bubmuorexa [JOK
JTPOOHO-PAIIMOHATILHBIX YPaBHEHUH https://m.edso00.ru/6d100a76
26 Penienne TeKCTOBBIX 33124 C TIOMOIIBIO bubnunoreka LIOK
JIpOOHO-PALIMOHANBHBIX YpaBHEHUN https://m.eds00.ru/62d9258c
g7 Perienne TEKCTOBBIX 3a/1a4 C TTOMOIIBIO bubmuoreka [IOK
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH https://m.edsoo.ru/c8ae2716
28 Pelienne TeKCTOBBIX 3a71a4 C TOMOIIBIO bubmmoreka [JOK
JIpOOHO-PALIMOHANBHBIX YPaBHEHUH https://m.eds00.ru/4006b32¢c
29 I'padmueckas unTEpIIpeTaLIs ypaBHEHUN C Bu6mmoteka [JOK
IByMs IIEPEMEHHBIMU https://m.edsoo.ru/b0a2¢c810
90 KonTponasnas pabora no teme "JIpoOHo- bubmuoreka [IOK
palroHaIbHbIC YpaBHEHUA" https://m.edsoo.ru/laad97be
91 OO6nacTp onpeaeneHuss 1 MHOXKECTBO bubmuoreka [IOK
3HaYeHUN PYHKLIUU https://m.edsoo.ru/72d8d 178
9 O6uacTh ornpeaeneHus: 1 MHOXKECTBO bubmmnoreka HOK
3HauYeHUN QYHKINH https://m.eds00.ru/7930bc78
. bubnuotexa [JOK
73 Criocobut sananms GyHKimH https://m.edsogru/648634ec
o4 Ppadic gyt Etptlfsj?/ljr?eegigzic183968
Urenue cBOMCTB PyHKIMH O €€ TpaduKy.
95 ITpumepsl rpa(bng)gla @I;HKHI/HZ, Py Bubmmorexa [IOK

OTpaAXKAIOMUX PCAIbHBIC TPOUCCCHI

https://m.edsoo.ru/5a3c0b26




OYHKIINH, OMUCHIBAIOLIUE MPIMYIO U

96 00paTHYIO IPOIOPIIHMOHATILHBIE bubnmorexa LHOK
patHy p pH https://m.edsoo.ru/7d59a787
3aBHCUMOCTH, UX Irpaduku
DyHKIHMH, OIMUCHIBAIOIINE IPSIMYIO 1
97 06y aTi IO IIPOIIO H::IaJILHI;Ie ’ Bubmaorexa ITOK
patiy P pit https://m.edsoo.ru/a700fb4a
3aBUCUMOCTH, HX Tpaduku
DyHKIMHU, OIMUCHIBAIOIINE PSIMYIO U
98 06y aTHYIO OPOIIO I/IOHaJ'ILHI;Ie ’ buGnuorexa LIOK
PATHYIO TPOTOpH https://m.edsoo.ru/c8f8fdf6
3aBUCUMOCTH, UX IpaduKu
_ N . bubnnorexa [{OK
9 PyHKIMS y = X2 M €€ CBOHCTBA https://m.edsoo.ru/a88a94b3
N bubnnorexa [{OK
100 o =x2 7
YHIINELY = X2 1 €€ cBouctna https://m.edsoo.ru/75c41a0a
N bubnuoreka [{OK
101 o =x3 7
YHIIWELY = X2 1 €€ cBouctna https://m.edsoo.ru/228c3831
. bubnuoreka [{OK
102 D =K/ 7|
YHIIWIL Y ZHOX 1 €€ cBoucTRa https://m.edso00.ru/2d0b876¢
N bubnuoreka [{OK
103 D =K/ 7|
YHKIIEL Y ZIUX 1 e cpouctha https://m.eds00.ru/70159503
N bubnuoreka [{OK
104 o = 5
YHKIHA Y ZVX U e cBouCTBa https://m.edso00.ru/16220999
but6mmorekxa [IOK
105 KontponsHas padora mo teme "D "
HIPOJILHAA PAbOTA MO TeM YHIIHH https://m.edsoo.ru/77¢6ef63
but6mmorekxa [IOK
106 C
TCHCHE € HEIBIM HoKasaTeeM https://m.edso0.ru/6¢8839¢a
107 CBOICTBA CTEIEHHU C IIENILIM ITOKA3aTEIEM bubmmorexa TIOK
H https://m.edsoo.ru/bd6e2elc
108 CBOMCTBA CTEIEHHU C IIENILIM ITOKA3aTEeIEM bubnnorexa [IOK

https://m.edsoo.ru/ceac927f




bu6nmmoreka [IOK

109 CBOJICTBA CTEIIEHH C II€ oKasarele
POHMICTRA CTCHCHI € HEIbIM T TeIem https://m.edsoo.ru/54faad53
[IpeobpazoBanue BoIpaxeHUH,
110 coIep KaIUX CTEIEHHU C I[EJIBIM bubnmorexa LHOK
Alepaalll I https://m.edsoo.ru/53d921e6
IIoKa3aTejieM
[IpeoOpa3zoBanue BhIpaKEHUH,
111 CoZieprKaIlX CTEHIEHHU C LIETIBIM Bubmaorexa ITOK
Fepaai https://m.eds00.ru/46fbf966
IIoKa3arejieM
[IpeoOpa3zoBanue BhIpaKEHUH,
112 COZePIKAIIX CTEHIEHHU C LIETIBIM buGnuorexa [IOK
Aepral H https://m.edsoo.ru/f5e6081b
IOKa3aTeIeEM
bubnunoreka LIOK
113 CragmapTHBRIA BU YHUCIIa
Aap A https://m.edsoo.ru/6a9ab72b
bubnuoreka [{OK
114 CragmapTHBRIA BU YHUCIIa
Aap A https://m.edsoo.ru/3121ecfe
115 JlencTBuA ¢ UnciIaMu, 3aNTMCaHHBIMU B bu6mmoreka IIOK
CTaHJAPTHOM BUIIE https://m.edsoo.ru/b0c28e40
116 JlelicTBUA € ynCiIaMH, 3alIMCaHHBIMU B bubmuorexa [IOK
CTaHIapTHOM BU/JI€ https://m.edsoo.ru/73¢d08d3
Pa3zMeprl 00BEKTOB OKPY>KAIOIIEr0 MUPA,
117 nHTeJl;)LHOCTL apo ecIc)ZB B OKPYKaro peM bubnmorexa [IOK
A pon 4 B https://m.edsoo.ru/9¢11128a
MUpe
Pa3zMeprl 00BEKTOB OKPYKAIOIIEr0 MUPA,
118 J'II/ITCJI;LHOCTB apo ecfc})/B B OKpYKaro peM bubnnorexa [IOK
a pont py B https://m.edsoo.ru/3b40070d
MUpE
Pa3zMeprl 00BEKTOB OKPY>KAIOIIEr0 MUPA,
P Py B P but6mmoreka [IOK
119 JUTUTEIIBHOCTD IIPOLIECCOB B OKPYKAIOIIEM

MUpE

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




bu6nmmoreka [IOK

120 Alentertue ¢ ocTaTKoM https://m.eds00.r/680dd020

121 CpaBHEHUS LEIBIX YUCEIT IO MOJTYJIIO bubnmnoreka HOK
HATYPaJIBHOI'O YUCIIA https://m.edsoo.ru/35¢68128

122 CpaBHEHUS LENBIX YUCEIT ITO MOJYJIIO bubmmoreka [JOK
HATYpPaJIBHOT'O YUCIIa https://m.edsoo.ru/56¢c3d6a8

123 CBoiicTBa CpaBHEHUH 11O MOIYJIIO buGnuorexa [IOK

https://m.eds00.ru/052{b520
. . bubmuoreka [{OK

124 CBoiicTBa CpaBHEHUH 11O MOJIYJIIO hitps://m.cdsoo.rw/c5 19bbE7

125 OcTaTku CyMMBI U ITPOU3BENEHUS 110 Bbu6moteka [JOK
JTAHHOMY MOJYJIIO https://m.edsoo.ru/bb297bac

126 KonTtponpHast padora no temam "Crenenn", Bbu6moteka [JOK
" lenmumocTp" https://m.edso0.ru/f0589d9%e
[ToBTOopenue u o6061meHue. Pemenue

127 JUHEHWHBIX HEPABEHCTB C OHOM bu6nunorexa LIOK
IIEPEMEHHOMN U CHUCTEM JINHEWHBIX https://m.edsoo.ru/04aa7dfb
HEPABEHCTB C OJJHOM MEPEMEHHOMN
[ToBTOopenue u o6061meHue. Pemenue

128 JIMHENHBIX HEPABEHCTB C OJTHON bubmuoreka [IOK
IIEPEMEHHOMN U CUCTEM JINHEWHBIX https://m.edsoo.ru/8b5316ec
HEPABEHCTB C OJJHOM MTEPEMEHHOI
[ToBTOpenue u o6o0IICHNE.

129 ToxxaecTBeHHbBIE TpeoOpa3oBaHUs bubnmoreka [JOK
BBIPAKEHUI, COAEPIKALUX https://m.edsoo.ru/8cbedcfe
apru(MeTHIECKUE KBaIpaTHbIE KOPHU

130 [ToBTropenue u o6o0mmenue. Permenue bubmuorexa [IOK

KBaJpaTHBIX ypaBHEHUN. Pemenue

https://m.eds00.ru/8316894c¢




131

TEKCTOBBIX 33]1a4 C [IOMOUIbIO KBaPATHBIX
YpaBHEHUU

[ToBTOpenue u 0600IIeHUE. Permenue 3aqau
13 peasIbHOM KU3HU

bubnunoreka LIOK
https://m.edsoo.ru/laa74ca6

[ToBTOpenue u o6o0IIEHNE.

132 ToxnecTBeHHbIE TPeoOpa3oBaHuUs 1 bubmmorexa LIOK
. https://m.edsoo.ru/d87¢1b96
palMOHAIBHBIX BEIPAKEHUH
[ToBropenue u 0600menue. Pemenne
JIpOOHO-pallMOHATILHBIX YPaBHEHUH,
133 CBOJIAIINXCS K TUHEHHBIM HJIU K | bubnuoreka [{OK
KBaJpaTHBIM ypaBHeHUAM. Pemenue https://m.edsoo.ru/45dc757f
TEKCTOBBIX 3a]1a4 C TIOMOIIIBIO IPOOHO-
paLMOHATIBHBIX YpPaBHEHUN
134 [ToBTropenue u 0600mmenue. Pemenne | bubnuoreka [IOK
TEKCTOBBIX 3aJ1a4 Pa3JIMYHBIMU CITIOCOOAMU https://m.edsoo.ru/f14c101e
bu6nunorexa LIOK
135 Wrorosas koHTposibHAsA paboTa 1 https://m.edsoo.ru/lela2a62
136 [ToBTOopenue u o6obmmenue. Pemenue 3anau | bubmuoreka [IOK
W3 peaIbHOMN KU3HU https://m.edsoo.ru/b7228afs
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
nu(ppoBbIe
Ne ni/m Tema ypoka Kontposbubie IIpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Oynkuus. CBolicTBa (PyHKIHMIA: HYITH
(GYHKINHU, TPOMEXKYTKH 3HAKOMTOCTOSTHCTBA
| bYyHKIIUM, TPOMEXKYTKH BO3pACTaHUS U 1 bubnnorexa [HOK
yObIBaHUS QYHKIUU, YETHBIC U HEUETHBIC https://m.edsoo.ru/d90f2e4e
¢byHKuMHU, HauboblIee U HAUMEHbIIIee
3HaYeHUs (PyHKIUU
Oynkuus. CBolicTBa (PyHKIHMIA: HYITH
(GYHKLNHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
) (GYHKINHU, TPOMEXKYTKH BO3paCTaHUs U 1 bubnnoreka [JOK
yObIBaHUS (QYHKIMHU, YETHBIE U HEUETHBIE https://m.edsoo.ru/b3732c65
¢byHKIMHU, HanboblIee U HAaUMEHbIIIee
3HA4YCHUS QYHKIIUH
3 [Toctpoenue rpadukoB GyHKIHIA ¢ 1 bubnnoreka [JOK
MOMOIIIbIO TTPe0OpazoBaHu https://m.edsoo.ru/97eaec2e
4 [Toctpoenue rpadukoB GpyHKIMM C | bubnuoreka [IOK
MOMOIIIBIO TTPe00pa3zoBaHU https://m.edsoo.ru/ea04324c
5 Ksanparnsiii Tpéxunen. Kopau 1 bubmuoreka [IOK
KBaJPaTHOIO TpEXUJICHA https://m.edsoo.ru/71798cd2
6 Pa3noxeHne KBagpaTHOro TpEX4sacHa Ha ] bubnnoreka [JOK
JIMHENHBIE MHOKUTEIIN https://m.edsoo.ru/de57a4e0
7 Pa3znoxenue kBagpaTHOTO TpEXUIEHA HA | bubnmoreka [JOK

JIMHEWHBIE MHOKHUTEIN

https://m.edsoo.ru/0b248ca2




bu6mmoreka [JOK

8 KBanparuunas ¢pyHkuus u e€ CBOHCTBa hitps:/m.cdsoo.ru/62 155410
9 [Tapabosna, KOOpAMHATHI BEPIIUHBI bubnnoreka [HOK
napaboJibl, 0Ch CHMMETPHUH MTapadoIbl https://m.edsoo.ru/c456e08e
10 [Toctpoenue rpaduka KBaApaTUIHON bubnmoreka [JOK
byHKIHMHA https://m.edsoo.ru/11f6adfa
1 [Toctpoenue rpaduka KBaapaTHIHON bubmumoreka [IOK
byHKIIUN https://m.edsoo.ru/c88a279d
12 [Toctpoenwne rpaduka KBagpaTHIHON bubnunoreka [JOK
byHKIIUN https://m.edsoo.ru/3577ad2b
[Tonoxxenue rpaduka KBaApaTUIHON
13 (GYHKIIUHM B 3aBUCUMOCTH OT €& Bubmorexa ITOK
https://m.edsoo.ru/2a984bdc
ko3 purmeHToB
[Tonmoxenne rpaduka KBaApaTUIHON
14 (GYHKIMU B 3aBUCUMOCTH OT €€ bubnrorexa LIOK
https://m.edsoo.ru/101baas5
K03 (HUIIUEHTOB
15 Hcnons3oBanre CBOMCTB KBaIpaTUIHOM bu6mmoreka [JOK
GYHKIUM 1S peleHust 3a1a4 https://m.edsoo.ru/15¢522bb
16 Hcnonb30BaHne CBOWCTB KBAIpaTUYHOU bubnnoreka [JOK
GYHKIUM JU1S peleHust 3a1a4 https://m.edsoo.ru/bef7b49f
17 Hcnonb30BaHuE CBOMCTB KBaAPATUYHON bubnuotexa [JOK
(GyHKIMU 1715 pelieHus 3a1a4 https://m.edsoo.ru/4ce8cf0d
18 CreneHHbie PYHKITUU C HATYPATHHBIMHU bubnmorexa [JOK
MOoKa3aTeJIsIMH, UX Tpa(uKH U CBONCTBA https://m.eds00.ru/92821150
19 CrenenHble (QyHKIMH C HATYypaJIbHBIMU bubnuoreka [IOK
NoKa3aTessiMH, UX rpaMKH U CBOMCTBA https://m.edsoo.ru/dc16d347
20 CrenenHble (QyHKIMH C HATYypaJIbHBIMU bubnnorexka [JOK

IoKa3aTciIsiMHu, uX Fpa(I)I/IKI/I U CBOICTBaA

https://m.edsoo.ru/fb7b3ef2




)1 CreneHHbie PYHKIIMU C HATYPATbHBIMHU bubmuorexa [JOK
MOKA3aTeISIMK, UX TPauKu ¥ CBOHCTBA https://m.edsoo.ru/e35ab595
” I'padukn dyskmmit: y =Vx , y=3x,y=|x bubnmoreka [JOK
| https://m.edsoo.ru/845c3cd8
7 I'paduxn Qynkmmii: y =Vx , y= Wx, y=|x bubnnoreka [HOK
| https://m.edsoo.ru/4ddd9180
24 I'padpuku byHkmmii: y = Vx| y= Vx| y=|x bubmuorexa [JOK
| https://m.edsoo.ru/c71 1bddf
bubmuorexa [JOK
25 K 0 "® "
OITPOIBHA pabOTa HO ToME Ly HII https://m.edsoo.ru/4eacc9b5
[TonsiTHe O pereHur HEPABEHCTBA C OJTHOM
26 nepeMeHHOH. MHOXKeCTBO pelIeHUI bubmorexa [IOK
P ' P https://m.edsoo.ru/cfb115b6
HEpaBEHCTBA
7 KBangparnslie HepaBeHCTBA € OQHOU bubnnorexa [JOK
IIEpEMEHHOMN https://m.edsoo.ru/bf85efbf
)% KBaznpaTHble HEpaBeHCTBA € OJTHOM bubnuoreka [IOK
NIEPEMEHHOMN https://m.edsoo.ru/36721ec3
29 Pemenune HepaBeHCTB rpadudecKumM bubnnoreka [JOK
METOAOM U METOAOM MHTEPBAJIOB https://m.edsoo.ru/d68f067e
30 Pemenne HepaBeHCTB rpaduuecKum bubnuotexa [JOK
METOIOM U METOJIOM MHTEPBAJIOB https://m.eds00.ru/060b1779
31 HepaBenctBa, coaeprkaliyue 3HaK MOTYJIS bubmorexa [TOK
p ’ pamt Ay https://m.edsoo.ru/7782d1d2
32 HepageHnctBa, coneprkaiiiye 3HaK MOTYJIst bubmorexa HOK
P > CONCPRA ad https://m.edsoo.ru/f13ce6bca
33 CucreMbl HEpABEHCTB C OJTHOM TTEPEMEHHOM brbmorexa HOK
P A P https://m.edsoo.ru/20a68a45
34 CucTtemMbl HEpaBEHCTB C OJHOM MepeMEeHHON bubnmoreka [JOK




https://m.edsoo.ru/d72b241f

35 Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOIIBIO bubmuorexa [JOK
HEPABEHCTB, CUCTEM HEPABEHCTB https://m.edsoo.ru/f1eecaff

36 Pelenne TeKCTOBBIX 33714 C IOMOIIBIO bubnmoreka [JOK
HEPABEHCTB, CUCTEM HEPABEHCTB https://m.edsoo.ru/29eala05
HepaBeHcTBO ¢ 1ByMs IEpEMEHHBIMH.

37 PeLII)JeHHe HepaBeHZTBa c ,ZII)ByMSI buommorexa LHOK

https://m.edsoo.ru/a555d73b

NIEPEMEHHBIMU

38 ['paduueckuii MmeTo penieHus cucTeM bubnuoreka [IOK
HEPABEHCTB C ABYMSI IIEPEMEHHBIMUA https://m.edsoo.ru/28bab74d

19 CucreMbl HEpaBEHCTB C JBYMs bubnnorexa [HOK
MEpEMEHHBIMU https://m.edsoo.ru/bf38d029

40 KonTtponpsHast pabora o Teme bubmmoreka [IOK
"KBanparHble HepaBeHCTBA" https://m.edsoo.ru/4244257d

41 bukBapaTHble ypaBHEHUS bubmmorexa [OK

https://m.edsoo.ru/ba8b4827

[IpuMepsl NpUMEHEHNI METOI0B

47 PaBHOCHJIbHBIX TPE0Opa30BaHu, 3aMEHbI bubnnoreka [JOK
nepeMeHHOM, rpad)uecKOro MeTo1a Mpu https://m.edsoo.ru/8cc6f335
peleHnn ypaBHeHuil 3-1 u 4-i1 creneHei
[IpuMepsl NpUMEHEHN METOI0B

43 PaBHOCHJIbHBIX TPe0Opa3oBaHu, 3aMEHbI bubmuoreka [IOK
NePEMEHHOI, rpaduueckoro MetToja npu https://m.edsoo.ru/d3127b99
pEeLIeHNH ypaBHEHUM 3-i U 4-U cTeneHen
IIpuMepsl NpUMEHEHN METO0B

44 PaBHOCHJIbHBIX TPe0Opa3oBaHu, 3aMEHbI bubnuoreka [IOK

MepeMeHHOM, rpad)uecKOro MeTo1a Mpu
pEelLIeHNH ypaBHEHUM 3-i U 4-U cTeneHen

https://m.edsoo.ru/e06bdafc




Pemenue qpoOHO-palinoHaIbHBIX

bu6mmoreka [IOK

45
YPaBHEHUM U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemennie npoOHO-paliMOHAIBHBIX bubnmoreka [JOK
YPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/e633ff10
47 Pemenue npoOHO-paimOHATBHBIX bubnnoreka [HOK
YPAaBHEHU U HEPaBEHCTB https://m.edsoo.ru/9b27174d
43 Pemenue qpoOHO-palinoHaIbHBIX bubnunoreka [HOK
YPaBHEHU U HEPaBEHCTB https://m.edsoo.ru/7b73895d
49 Pewienue cucrem ypaBHEHUN € AByMSs bubnuorexa [JOK
[IEPEMEHHBIMU https://m.edsoo.ru/cc8df219
50 Pemienue cucrem ypaBHEHUM ¢ IBYMS bubnnoreka [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/3bef3efc
51 Pemienne npocTeimmx cucTeM HEIMHEHHBIX bubnuoreka [IOK
YpaBHEHUH € ABYMS IEPEMEHHBIMHU https://m.edsoo.ru/c06799ac
57 Peienne npocTenimmx CUCTEM HETUHENHBIX bubnnoreka [JOK
YPaBHEHUH € ABYMS IEPEMEHHBIMU https://m.edsoo.ru/d9e8af79
53 Pemenue npocrelmx cucTeM HEITMHEHHBIX bubnuoreka [IOK
YPaBHEHUH € ABYMS IEPEMEHHBIMU https://m.edso0.ru/a0409350
54 Pemenue npocrelmmx cUCTEM HETMHEWHBIX bubnuoreka [IOK
YPaBHEHUH € ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7910b721
I'paduyeckuii MeTos perieHus: CUCTEMBI
55 HEJIMHEMHBIX YPABHEHUN C IBYMsI bubmmorexa [OK
P HBY https://m.edso0o.ru/68e900a3
NIEPEMEHHBIMU
['padpuaeckuit MeTON pEIICHUS CUCTEMBI
56 HEJMHEWHBIX YpaBHEHUH C IBYMS bubmmorera [IOK
epene P Y https://m.edsoo.rw/b3113be3
MepeMEHHBIMHU
57 Cuctema IByX HETMHEHHBIX ypaBHEHUH C bubnmnorexa [JOK

ABYMs IEPEMCHHBIMHA KaK MOJICIIb peanLHoﬁ

https://m.edsoo.ru/74a77¢73




CUTyalluun

Cucrema 1ByX HEJIMHEIHBIX YPaBHEHUH C

58 BYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHOU bubmmorexa LOK
ABYMITIED ACIE P https://m.edsoo.ru/30731862
CUTyaluu
Cucrema IByX HEJIMHEHHBIX YpaBHEHUH C
59 ByMs 1€ ezfleHHHMH KakK Moypenb €aJbHOU bubmmorexa [IOK
o P ASIE P https://m.edsoo.ru/8a6d5954
CUTyaluu
Cucrema IByX HEJIMHEHHBIX YpaBHEHUH C
60 BYMs T1€ el\};eHHHMI/I KaK MpreJIb €aJbHOU bubmmorexa [TOK
By P ASIE P https://m.edsoo.ru/ce8950b3
CUTyaluu
61 CucreMa HEJIMHENHBIX YPaBHEHUH C bubnuoreka [IOK
rnapamMeTpoMm https://m.edsoo.ru/dbd6342b
6 Cucrtema HEJIMHEHMHBIX YPAaBHEHHH C bubnuorexa [JOK
rnapamMeTpoMm https://m.edsoo.ru/60ebb113
63 Cucrtema HEJIMHEWHBIX YPAaBHEHUH C bubnnoreka [JOK
apaMeTpoM https://m.edsoo.ru/40bd4935
64 [Ipocreiiine HepaBeHCTBA C IBYMs bubnnoreka [JOK
[IEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
65 Kontponbnas padota nmo teme "YpaBHeHHUS, bubnuotexa [JOK
HEPABEHCTBA U UX CUCTEMBI" https://m.edsoo.ru/3fca3696
TTousiTHe YnCIIOBOM MOCIIEIOBATEIILHOCTH.
66 Koneunsie n 6eckoHEUHbIE bubmmorexa [TOK
https://m.edsoo.ru/d5¢2560d
MOCJIEI0BATEILHOCTH
OrpaHnyeHHast NOCIe0BaTEIbHOCTD.
67 MoHOoTOHHO Bo3pacTatomias (yObIBaro1as) bubmmorexa [TOK
P masty B https://m.eds00.ru/74049546
MOCJIEIOBATEILHOCTh
63 CriocoObI 3a1aHUS MTOCEI0BATEILHOCTH bubnnorexka [JOK

OIMCATENIbHBIN, TAOJUYHBIN, C TIOMOIILIO

https://m.edsoo.ru/027a3fa4




(dbopMyIIbl N-T0 YieHa, PEKYpPPEHTHBIH

Apudmernueckas 1 reoMeTpuIecKast

bubmuoreka [JOK

o porpeccuu https://m.edsoo.ru/ad57¢055
70 Apudmernueckas 1 reoMeTpUIecKas bubnuoreka [IOK
POrpeCcCcum https://m.edsoo.ru/8017{902
71 CBoiicTBa WieHOB apuMETUIECKON 1 bubnnoreka [HOK
reOMETPUUYECKON TPOrpeccuid https://m.edsoo.ru/fb577805
7 CBolicTBa WICHOB apUPMETHICCKON 1 bubnuorexa [JOK
reOMETPUUYECKON porpeccuid https://m.edsoo.ru/c79443ad
7 @opmMyItbl N-ro WwieHa apuGpMeTHIeCKON 1 bubnuorexa [IOK
r€OMETPUUYECKON TPOrpeCCUid https://m.edsoo.ru/b0la67a2
74 @opMyIIbl N-T0 YieHa apuPMETHIECKON 1 bubnuorexa [JOK
reOMETPUUYECKON Tporpeccuii https://m.edsoo.ru/77dee84a
75 @opmyIibl N-ro WieHa apupMeTHIeCKOn 1 bubnnorexa [HOK
reOMETPUUYECKON IPOrpeccuii https://m.edsoo.ru/c72ef6bf
@opMyJibl CyMMBI IEPBBIX N YWIEHOB
76 apI/II?bl\z,eanzCKoﬁ u riOMeTquecxoﬁ Bubmmorexa LOK
. https://m.edso0.ru/9492847
nporpeccuit
@opMyJIbl CyMMBI IEPBBIX N YJIEHOB
77 apI/IIzI)MyeTI/I‘IzCKOﬁ u FIZOMeTqueCKOﬁ Bubmmorexa LOK
. https://m.edsoo.ru/e4c9ad63
nporpeccuit
DopMyJIbl CyMMBI IEPBBIX N YJIEHOB
78 apHI:I)I\ZICTH‘{zCKOﬁ 5 FIZOMeTqueCKoﬁ bubnmorexa LHOK
. https://m.edsoo.ru/a594233¢
porpeccuit
79 3amaun Ha POIIEHTHI, 0AHKOBCKHE BKJIABI bubnmuotexa [JOK
Y KPEIUTBI https://m.edsoo.ru/38f5¢c6d2
20 3amaun Ha POLICHTHI, 0AHKOBCKHE BKJIAIBI bu6mmoreka [JOK

N KPpCAUTBL

https://m.edsoo.ru/64f7¢085




3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIAIIBI

bu6mmoreka [IOK

81 W KPEIUTHI https://m.edsoo.ru/c4a9eb67
%) 3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIA B bubmuorexa [JOK
1 KPEIUTHI https://m.edsoo.ru/e3f6d855
23 3amaun Ha POIEHTHI, 0AHKOBCKUE BKJIAJIBI bubnnoreka [HOK
U KpEeAUTHI https://m.edsoo.ru/b19754bd
84 3ajaun Ha IPOLICHTHI, OAHKOBCKHUE BKJIAIBI bu6mmoreka [IOK
W KPEIUTBI https://m.edsoo.ru/bcf88abf
g5 3a/aun Ha IPOLICHTHI, OAHKOBCKHUE BKJIA B bu6mmoreka [IOK
1 KPEIUTHI https://m.edsoo.ru/ccf0d1fc
IIpencraBnenue 0 CXOIUMOCTH
26 MOCJIEA0BATEIbHOCTH, O CYMMHPOBAHUU bubnuorexa [JOK
OCCKOHEYHO yOBIBAIOIICH reOMETPUICCKON https://m.edsoo.ru/d5895ad1
MIPOTPECCHH
IIpencraBienue 0 CXOIUMOCTH
%7 MOCJIEI0BATEILHOCTH, O CYMMHUPOBAHUHU bubnnoreka [JOK
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM https://m.edsoo.ru/133bae23
MIPOTPECCUU
88 Metoa MaTeMaTH4eCKON HHITYKITHH bubmmorexa [IOK
https://m.edsoo.ru/feb21fdd
89 Metoa MaTeMaTH4eCKON HHITYKITUH bubmorexa LHOK
https://m.edsoo.ru/a0dcf477
90 Kontponbnas padora mo teme "UucnoBsie bubmuorexa [JOK
MOCJIEA0BATEILHOCTH U IPOTPECCUN" https://m.edso0o.ru/9e0dd430
o1 Kopensb n-it crenenu. CBoiicTBa KOpHS n-it bubnmoreka [JOK
CTENCHU https://m.edsoo.ru/6e5aSafs
9 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-it bubnnoreka [JOK

CTCIICHU

https://m.edsoo.ru/b32c¢6912




Kopens n-if crenenu. CBolicTBa KOpHS n-H

bu6mmoreka [IOK

93
CTCIICHU https://m.edsoo.ru/0aa0c138
94 CreneHs ¢ pallMOHAIBHBIM I10KAa3aTeIeM U bubnmoreka [JOK
e€ cBOMCTBa https://m.edsoo.ru/5325ca3a
05 CreneHsb ¢ pallMOHATIBHBIM ITOKa3aTeIeM U bubnnoreka [HOK
eé cBOMCTBAa https://m.edsoo.ru/4882d830
96 CreneHb C pallMOHAILHBIM TTOKa3aTeNeM U bubnunoreka [HOK
eé cBOlCTBa https://m.eds00.ru/53b617b8
ToxxecTBeHHBIC TPEOOPa30BaAHUS
97 BBIpAKEHU, COAEpKAIIUX KOPEHD N-H bubmmorexa LHOK
p ’ p p https://m.edsoo.ru/ebad7498
CTENEHU
ToxiecTBeHHBIC TPEOOPA30BAHUS
98 BBRIPAKEHUI, COAEPKAIINX KOPEHD N-H bubmmorexa LHOK
P ’ p p https://m.edsoo.ru/ca7892bc
CTENEHU
ToxecTBeHHBIEC TPEOOPA30BAHUS
99 BBIPAKEHUI, COAEPKAINX KOPEHD N-H bubmmnorexa [IOK
P ’ P p https://m.edsoo.ru/bdf8871d
CTEIEHU
ToxxaecTBeHHbIE TPpeoOpazoOBaHUs
100 BBIpa)KECHUM, coAepKallluX CTEHEHb C bubmmnorexa [IOK
p ’ p https://m.edsoo.ru/b13a49¢e9
palvoHaIBHBIM MOKa3aTeIeM
ToskmecTBeHHBIE MPeOOPA3OBAHUS
101 BBIpaKCHUH, COe IZKaI_I_[l:I)/IX CTEIIeHb C bubmmorera [TOK
p ’ p https://m.edsoo.ru/al18095d9
palMoHaNIbHBIM [MOKAa3aTENeM
102 KonTponbhas pabota no teme "CreneHs ¢ bubnnoreka [JOK
panMoHaNIbHBIM MOKa3aTenem" https://m.edsoo.ru/2a2ba4d9
[ToBTOpenne u 0600meHne. Yncna u
. bubmuorexa [JOK
103 BBIUMCJIEHUSI (3aMUCh, CPABHEHUE, IEUCTBUA

C )IGfICTBI/ITGJ'IIaHBIMI/I YHuCJIaMH, YHUCJIOBast

https://m.edsoo.ru/07eead49




npsimMast)

[ToBTopenue u 0600menue. Yncna n
BBIYUCIICHUSI (3aIIUCh, CPABHEHUE, ICHCTBUS

bubmuorexa [JOK

104
C IEHCTBUTEIILHBIMA YHCIIAMH, YMCIIOBas https://m.eds00.1ru/69d23450
npsiMast)
[ToBropenue u 0600menue. Yncna n
105 BBIYHUCIICHUS (TIPOLIEHTHI, OTHOILICHUS bubmmorexa [IOK
POUCHTEL : https://m.edsoo.n/5d2df02d
MIPOTIOPITUH )
[ToBTopenue u 0000menue. Yncna n
106 BBIYHCIICHUS (PEIICHUE 3a71a4 U3 PeaIbHON bubmmorexa [TOK
P A P https://m.edsoo.ru/dadlae58
YKU3HN)
[ToBTOpenue u 0600meHNe. Yncna u
107 BBIYHCIICHUS] (OKpYyTJIEHUE, TPUOIMKEHNE bubmmorexa [TOK
24 > TP ’ https://m.edsoo.ru/5fd671b7
OIICHKA)
[ToBTOpenue u 06061meHue. TekcToBbIe
108 3aJauu (pereHre TeKCTOBbIX 3a1a4 bubnuoreka [IOK
apu(MeTHUECKUM U anreOpanyeckum https://m.edsoo.ru/a527aa4b
crocobamu)
[ToBTOpenue u 06061meHue. TekcToBbIe
109 3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4 bu6mmoreka [IOK
apu(MEeTHUECKUM U anreOpanyeckum https://m.edsoo.ru/f027e68f
criocobamu)
[ToBTOpenue u 0600mEeHne. TexcToBbie
110 3a/1a4n (pelIeHue TeKCTOBhIX 3a/1a4 bu6mmorexa [IOK

apuMeTHIECKUM U anredbpandeckum
criocobamu)

https://m.edsoo.ru/513c¢76d2

111

[ToBTOpenue u 0600meHne. TexcToBbie
3a/1auu (penieHne TEKCTOBBIX 3a1a4

bu6mmoreka [IOK
https://m.edsoo.ru/8fa2d2{b




112

113

114

115

116

apuMETUUECKUM U aJIreOpandecKum
criocobamu)

[ToBTOpeHue 1 0600IIEHNE.
AnrebpanuecKue BRIPAKCHHS
(mpeobpazoBaHue anredOpanvdecKux
BBIPKEHUH, COJIEPKAIIUX CTEIICHB C
LIEJIBIM TI0Ka3aTeJIeEM)

[ToBTOpEeHME 1 0000IIEHNE.
AnreGpanyecKue BhIPaKECHH
(mpeobpazoBaHue aNredpanvIecKux
BBIPAXECHHI, COJIepPIKaIINX
apru(MeTHUECKUI KBAIPATHBIN KOPEHB)
[ToBTOpEeHME B 00O0IIEHNE.
AnreGpanyecKue BhIpaKEeHH
(mpeobpazoBaHMe LENBIX U JPOOHO-
parroHaIbHBIX BHIPAKEHU)

[ToBTOpeHue u 06odIIEeHNE.
Anrebpanueckue BhIpaXeHUs (pa3IoxKeHue
MHOTO4JIeHa Ha MHOXKUTEIIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (DOPMYJT COKPALLIEHHOTO
YMHOKEHUS)

[ToBTOpenue n o6oOIIEeHHE.
AnreOpanyuecKie BRIpaKeHUs
(MOJEeTMpPOBaHUE C TOMOIIBIO POPMYIT
pEaNbHBIX MPOIIECCOB M SBICHUI)

bu6mmoreka [JOK
https://m.edsoo.ru/f6ab4fes

bubmuorexa [JOK
https://m.edsoo.ru/adb80ce?

bu6mmoreka [IOK
https://m.edsoo.ru/7b3e4818

bu6mmoreka [IOK
https://m.edsoo.ru/b48b9936

bu6mmorexa [IOK
https://m.edsoo.ru/ae955199

117 @yHKIMH (TOCTPOCHKE, CBOWCTBA bubnnoreka [JOK
M3YYECHHBIX (DYHKIINA) https://m.edso0o.ru/02a630e0
[ToBTOpenue u 0600meHne. OyHKITUN bu6mmoreka [JOK

118

(rpaduueckoe pelieHre ypaBHEHUH U UX

https://m.edsoo.ru/laee55da
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cUCTEM)

HroroBast kKoHTpoJIbHAs paboTa

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

119

bubmuoreka [JOK
https://m.edsoo.ru/f2692060







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

7 KIIACC
Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM
NpoBepsieMoro o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJabTara
1 Yucna u BBIYUCIIECHHUS
1.1 BoinonHsATe, coderass YCTHbIE UM NMHCbMEHHBIE MPHUEMBI, apupMETHUYECKHEe
JICHCTBUS C pAllMOHAJIbHBIMU YHCIAMU
1.2 Haxoauth 3HaueHusT YMCIOBBIX BBIPAKEHUH, MPUMEHSTH Pa3HOOOpa3HbIE
crocoObl M HpUEMBI BBIYUCIICHUS 3HAU€HUN JApOOHBIX BBIPAXKEHU,
coJiepKalrxX 0ObIKHOBEHHBIE U JIECATUYHBIE IPOOHU
1.3 [TepexonuTh OT 0AHOM (OPMBI 3aIMCH YUCEN K Ipyroi (Impeodpa3oBbIBAThH
JECATUUHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO APOOh)
1.4 CpaBHUBATh U YIIOPSJIOUYMBATH PallMOHAJIbHbBIE YHCIIA
1.5 OKpyrJTh uncna
1.6 BbINONMHATE NPUKUIKY M OLEHKY pe3yjbTaTa BbIYMUCICHHUM, OLIEHKY
3HAYEHUH YUCIIOBBIX BBIPAKEHUH. BBINOIHATH NEHCTBUSA CO CTENEHIMH C
HaTYpaJIbHBIMU MOKa3aTeJIMU
1.7 IIpuMeHATh TpU3HAKK ~ ACIMMOCTH, Pa3jOKEHHUE HA  MHOMKUTEIH
HaTYpaJIbHbBIX YUCEIl
1.8 Pemarb nmpakTHMKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOLIECHUEM
BEJIMYMH, MPOMOPLUOHAIBHOCTHIO BEJIMYMH, IPOLIEHTaMH,
MHTEPIIPETUPOBATh PE3YJIBTAThl PEIIEHUS 3aJad C y4ETOM OrpaHUUYEHUM,
CBS3aHHBIX CO CBOWCTBAMHU PacCMaTpPUBAEMbIX OOBEKTOB
2 AnrebpanuecKue BbIPAKEHUS
2.1 Hcnonb30BaTh anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUs yueOHOro MaTepuaia
2.2 Haxoauth 3HaueHHss OyKBEHHBIX BBIPXEHHH MpPU 3alaHHBIX 3HAYEHUSX
MIEPEMEHHBIX
23 BeimonHATe  mpeoOpa3oBaHUs  LEJNOT0  BBIPAKEHHS B MHOTOYJICH
IIPUBEICHUEM NI0JIOOHBIX CIaraeMbIX, pACKPhITHEM CKOOOK
24 BBINONMHATE yMHOXKEHUE OJHOYIEHA HAa MHOTOWIEH M MHOTOUWIEHAa Ha
MHOTOYJIEH, IPUMEHTh (POPMYJIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTU
2.5 OcyLecTBISITh pa3IoKEHUE MHOIOWIEHOB HAa MHOXHUTEIN C IOMOILBIO
BbIHECEHHS 3a CKOOKM OOIIEro MHOXHUTEINS, TPYNIUPOBKH CllaraeéMblX,
npuMeHeHHs (OpMYJIT COKPALIEHHOTO YMHOKEHHUS
2.6 [IpumeHnsaTs mpeoOpa3oBaHUs MHOTOUYJICHOB JJIS PEIICHUS PA3IMYHBIX 3a/1a4
13 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM MPAKTUKH
2.7 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTEJsIMUA IS
peoOpa3oBaHus BRIPAKEHUN
3 YpaBHEHMS U HEPABEHCTBA
3.1 Pemars nuHeliHbIE ypaBHEHUS C OJHON MEPEMEHHOM, MPUMEHsIST MpaBUIa

nepexoja OT MCXOAHOIO ypaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsTs,
ABJISICTCS JIM YUCJIO KOPHEM YPaBHEHUS




3.2 [TpumMeHsTH TpaguuecKue METOMbl IPU PEIICHUH JTUHEHHBIX ypaBHECHUN U
UX CUCTEM
33 [TonOupath npuMepsl Map YHUCEN, SBIAIOMUXCA PELIICHHEM JIHHEHHOTrO
YpaBHEHUS C ABYMS IEPEMEHHBIMU
34 CtpouTh B KOOPIMHATHOW IJIOCKOCTH TpadUK JIMHEHHOTO ypaBHEHHS C
IBYMs TIEPEMEHHBIMM; TMOJb3YSICh TpapuKOM, TMPUBOAUTH TMPUMEPHI
pelIeHUs] ypaBHEHUS
3.5 Pemats cuctembl ABYX JIMHEHHBIX YPAaBHEHHH C JBYMsI NIEPEMEHHBIMH, B
TOM 4HcJe rpaduiuecKu
3.6 CocTaBnsATh W peliaTh JHUHEHHOE YpPAaBHEHUE WM CHUCTEMY JIMHEHHBIX
YpPaBHEHHUH IO YCJOBMIO 3aJa4M, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yJIbTatT
4 Koopaunate! u rpaduku. yHKImu
4.1 N300paxarb Ha KOOpAMHATHOM MpPSAMOM TOYKH, COOTBETCTBYIOIIME
3alaHHBIM ~ KOOpJAMHATaM, JIy4d, OTPE3KH, WHTEpPBAJbI, 3alUCHIBAaTh
YHCIIOBBIC MPOMEKYTKH Ha alTreOpandecKoM sI3bIKe
4.2 OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 33JaHHBIM KOOpJMHATaM
4.3 Crpouts rpaduku muHeiHbIX QyHKIHA. CTpouTth Tpaduk QyHKIUH Y = [X]
4.4 OnuceiBaTh C TOMOMIbIO (PYHKIMHA H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMS, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTD,
MIPOU3BOIUTENILHOCTbD, BpeMsi, 00bEM paboThI
4.5 HaxonuTh 3HaueHne (YHKIMK IO 3HAYCHHUIO e€ apryMeHTa
4.6 [Tonnmates rpaduyueckuii cnoco0 MpeacTaBiIeHUS U aHaIW3a UHPOpPMAIUH,
U3BJIEKAThb W HMHTEPIPETUPOBaTh HMH(OPMALMIO U3 TpaQUKOB peanbHbIX
IIPOLECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon IIpoBepsiemble npeaAMeTHBIE Pe3yJbTaThl 0CBOCHUSI OCHOBHOI
MPOBEPSAEMOro 00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOT'O 00111er0o 00pa30BaHus
pe3yabTara
1 UYucnia v BBIYUCICHUS
1.1 Hcnonp30BaTh HavyalbHBIE MPEICTABICHUS O MHOXKECTBE JAEHCTBUTEIBHBIX
9yrcen s CPaBHEHMs, OKPYIJICHHS W BBIUMCICHHHA, HW300paxaTh
JICHCTBUTEJIbHBIC YK CJIA TOYKAMU HA KOOPJIAMHATHON IPSIMOU
1.2 [IpumeHsITh TOHATHE apU(PMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUThH
KBaJ[paTHble KOPHH, UCIHOJB3YyS NpPU HEOOXOIMMOCTH KaJbKYJISATOD,
BHITIONHATh TPeoOpa3oBaHUSl BBIPAXKEHHM, COAEpKAIIUX KBagpaTHBIC
KOpHH, UCIIOJIb3YsI CBOMCTBA KOPHEM
1.3 Hcnonn3oBaTh 3amucu OOJBIINX M MAJIBIX YHCEN ¢ MOMOIIBIO JECATHYHBIX
npobeii u cteneneit yucna 10
2 AnrebpanyecKkne BhIpaXEHUs
2.1 [IpuMeHATh MOHATHE CTENEHH C IEJbIM I[OKa3aTelieM, BbIIOIHITh
peoOpa3oBaHus BEIPAXKEHHH, COIEPIKALMX CTENEHH C LIEIbIM II0Ka3aTesIeM
2.2 BBITIONHATE TOXKIECTBEHHBIC MPEOOPA30BAHUS PAIIMOHATBHBIX BBIPAKCHHIA
HAa OCHOBE NpaBWJ ACUCTBUN HaJ MHOIOWIEHaMH U alreOpanvyecKuMH
IpodsaMu
2.3 PacknanpiBaTh KBaAPATHBIN TPEXUIIEH HA MHOKHUTEIIH
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[TpuMeHsATH TpeoOpa3oBaHMs BBIPAKEHUH NIl PEICHUST PA3JIMYHBIX 3a/1a
13 MaTeMaTHKHU, CMEKHBIX IPEIAMETOB, U3 PEAJIbHOM NPAKTUKH

YpaBHEHMs U HEPABEHCTBA

3.1

Pewmate nMHENHbIE, KBalpaTHbIE YPABHEHUS M PAallMOHAIbHBIE YPaBHEHMS,
CBOJISILLIMECS] K HUM, CUCTEMBI IBYX YPAaBHEHHUH C IBYMsl IEPEMEHHBIMU

3.2

[IpoBOaUTH MpocCTEMIIME NCCIECTOBAHUS YPABHEHUH U CUCTEM YPaBHEHUH, B
TOM YHUCJIe C MPUMEHEHHEM I'paUUeCKUX MpeICcTaBIeHN (yCTaHABIUBATH,
UMeEeT JIM ypaBHEHHE WJIM CUCTeMa ypaBHEHUN pELICHHs], €CId UMEET, TO
CKOJIbKO, U ITpOoYee)

3.3

[lepexonuTs OT ciaoBecHON (GOPMYJIHMPOBKHU 3a7aud K e€ anredpandeckoit
MOJIEJIM C IOMOIIBI0 COCTaBJICHMSI YPAaBHEHUS WJIM CUCTEMBbl YpaBHEHHII,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a/1auyd IOJYyYEHHbIN
pe3yJibTar

3.4

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JMJII CPABHEHUS, OLICHKH,
pelmarb JMHEWHBIE HEPABEHCTBA C OJIHOW IMEPEMEHHOM M HMX CHCTEMBI,
JaBaTh TpaUUecKyl0 WUTIOCTPAIIMI0 MHOXECTBA PEIICHUN HEepaBEHCTBA,
CHCTEMbI HEPABEHCTB

DyHKINHU

4.1

[TonnmaTth U KUCIIONIB30BaTh (PYHKIIMOHAIIBHBIE TIOHATUS U S3bIK (TEPMUHBI,
CHUMBOJIMYECKHE O0O3HAUCHMsI), ONpEACATh 3Ha4eHWe (QyHKIUH 1O
3HAYEHUIO apTYMEHTA, ONpeIessiTh CBOMCTBA MYHKIMU MO e€ rpaguKy

4.2

CrpouTts rpaduku dJIeMeHTApHBIX (YHKINUN BUIA:
y = k/x,y=x?y=x%y = [X|, onuCBIBaTh CBOICTBA YUCIOBOI (PYHKIINHU IO

e€ rpaduky

9 KJIACC

Kon
NMPoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMbl OCHOBHOTO 00111er0o 00pa30BaHUs

1

Yucna ¥ BEIYMCICHUS

1.1

CpaBHUMBATh U yHOPSA0YHMBATh PALIMOHAIBHBIE M HPPALMOHAJIBHBIC YHCIIA

1.2

BrInonHATh apI/I(I)MCTI/I‘-IeCKI/IC HCﬁCTBHH C panuoHaJIbHBIMU YHUCIIAMU,
coucTtad YCTHbBIC W TIMCbMCHHBIC HpI/IéMLI, BBITIOJIHATE BBIYHUCIICHHUA C
HppaduOHAJIbHBIMU YHUCJIaMU

1.3

HaxomuTe 3HaueHHs CTeNeHed ¢ IeJbIMH TOKa3aTeIs MU W KOPHEM,
BBIYMCIISATh 3HAYCHUS] YUCIIOBBIX BBIPAKECHUHN

1.4

OKpyIJIATh JI€HCTBUTENIBHBIE YHCIIA, BBINOJHATH IPUKHUJIKY pe3yjbTaTa
BBIYMCIICHUM, OLIEHKY YUCIJIOBBIX BBIPAXKEHUN

ypaBHeHI/I}I 1 HCPABCHCTBA

2.1

Pemate nuHENHBIE M KBagpaTHbIE YPABHEHUS, YPAaBHEHUS, CBOJSIIMECS K
HUM, IPOCTEHIINE APOOHO-PAIIMOHAIbHbIC YPAaBHEHHUS

2.2

Pemate cuctembl IBYX JTWHEWHBIX yYpaBHEHHWH C JBYMsS NEPEMEHHBIMH W
CHUCTEMbI JBYX YpaBHEHHH, B KOTOPBIX OJHO YypaBHEHHE HE SBIISICTCS
JIMHEHHBIM

23

Pemate TEKCTOBBIE 3aaud alreOpandeckuM CIocoOOM C IMOMOIIBIO
COCTaBJICHUS ypaBHEHHUS WM CHCTEMbl JBYX YypaBHEHUH C JABYMS
IIEPEMEHHBIMU
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IIpoBOAUTE MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM 4YHUCIIE€ C IPUMEHEHHEM TIpaduyecKux NpeAcTaBIeHUN (Hampumep,
YCTaHaBIMBATh, UMEET JIM YPAaBHEHHME MIIM CUCTEMA YPAaBHEHUH pEILICHUS,
€CIIM UMEET, TO CKOJIBKO)

2.5

Pemate nuHeiHbIE HEpaBEHCTBA, KBaJApaTHbIE HEPAaBEHCTBA, M300paxarb
pellIeHne HEPAaBEHCTB HA YHCIOBOM NPSAMOM, 3alUCBIBATH DPELICHUE C
IIOMOILBI) CUMBOJIOB

2.6

Pemrats CHCTCMBI JIMHEMHBIX HCPaBCHCTB, CHCTCMBI HCPaBCHCTB,
BKJIIOHAOMIUEC KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTL peICHUC CUCTCMBI
HECPaBCHCTB Ha YHCIJIOBOM HpHMOﬁ, 3aluCbiBaTh PCHICHUE C ITOMOIIBIO
CHMBOJIOB

2.7

Hcnonb3oBaTh HCPABCHCTBA ITPpH PCHICHWH PA3JIMYHbIX 3aJa4

OyHKIMU

3.1

PacriosHaBath ()yHKIMHM W3y4EHHBIX BHUIOB. [lOKa3bIBaTh CXEMaTHYECKH
pacrioyio’)keHre Ha KOOPAWHATHOM IUIOCKOCTH TpadukoB (yHKIHMA BUIA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3Hau€HUI
K02 QHUIHMEHTOB, ONTUCHIBATh CBOMCTBA (DYHKIIMI

3.2

[Toka3bIBaTh CXEMAaTHYECKH PACIIONOKECHUE HAa KOOPAMHATHOHN IJIOCKOCTH
rpadukoB GpyHKIW Buga y = VX, y = [X| ¥ onmuchIBaTh CBOWCTBA PYHKIMI

3.3

Crtpouth 1 M300pakaTh CXEMaTHYECKH Tpa(uKH KBAJAPATUYHBIX (DYyHKITHA,
OMKCHIBATh CBOMCTBA KBaApAaTHUHBIX (DYHKIMH MO UX rpaduxam

3.4

Pacrno3naBaTh KBagpaTHUHyIO (QYHKIHIO 11O (GOpPMYIIe, IPUBOAUTH IIPUMEPHI
KBaJPAaTUYHBIX QYHKUUH U3 peabHOM JKU3HHU, PU3HKH, TEOMETPHH

ApudmeTrnueckasi U reOMeTpUYecKas IpOrpeccuu

4.1

Pacnio3naBaTh apu(METHUECKYyl0 M TE€OMETPUYECKYIO MPOrPEeCcCHH MpH
pa3HBIX coco0ax 3adaHus

4.2

BbINMONHATE  BBIYMCIEHMS C UCHOJNb30BaHUEM (OopMysl n-ro dieHa
apu@MeTHUUecKOll M TEOMETPUYECKOM MpOorpeccuil, CyMMbl MEpPBBIX N
YJICHOB

43

N300pakath wiI€HBI TOCIEIOBATEIHPHOCTH TOYKAMH Ha KOOPIWHATHOMN
IIOCKOCTH

4.4

Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMU TOCIEIOBATENbHOCTSIMH, B TOM
YuciIe 3a7ad4d W3 PeaTbHON JKM3HU (C MCIOJIB30BAHMEM KaJIbKYJISATOPA,
1M (POBBIX TEXHOJIOTHI)




MMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COACP/KAHUSA
1 Yucna v BBIYMCIECHUS
1.1 JpoOu OOBIKHOBEHHBIE U JCCSITHYHBIC, IEPEXO OT OAHON (HOPMBI 3armucu apooeit
K apyroii. IlondaTne pannoHanbHOro 4Mcia, 3aluch, CPaBHEHUE, YIIOPSII0UUBAHNE
palOHaIbHBIX YUCEI
1.2 Apudmernueckne ACUCTBUS C PAaLMOHAIBHBIMM uuciaMHu. Pemenue 3anau w3
peabHOM NPAaKTUKU Ha YacTH, HA IPOOH
1.3 CreneHb C HaTypaJbHbIM IIOKa3aTelIeM: OIpeJeieHue, mpeoOpa3oBaHue
BBIPQKEHUI Ha OCHOBE OIPENIEIICHHS, 3aIUCh OOJIBIINX YUCEll
1.4 [TponeHTHl, 3anKCh MPOLEHTOB B BUE APOOM U JpoOu B BUiE MPOLEHTOB. Tpu
OCHOBHBI€ 3a/1a4¥ Ha IPOLIEHTHI, PELLICHUE 33/1a4 U3 PeaJbHOU IPAKTUKU
1.5 [IpyMeHeHre NPU3HAKOB JEIUMOCTH, Pa3I0KEHUE HA MHOXKUTEIM HATypaJlbHbIX
quCces
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 00paTHasi NPONOPIMOHATIbHOCTH
2 AnreOpanyecKkue BhIpaXeHUs
2.1 IlepemeHHbIE, YMCIIOBOE 3HAYCHHUE BBIPAXKECHHUS C IEpEeMEHHOW. JlomycTumble
3HAYEHUS IEPEMEHHBIX
2.2 [IpencraBieHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B  BHIE (OPMYJIBL.
Beruucnenus no gpopmynam
23 [Tpeobpa3oBaHre OYKBEHHBIX BbIPAKEHUH, TOXK/IECTBEHHO PABHbIE BHIPAYKEHUS
24 CBolicTBa CTENEHU C HATYPAJIBbHBIM [10KA3aTeIEM
2.5 OpnHowiensl n MHorowieHsl. CreneHp MHorowieHa. CrokeHHE, BBIYMTAHUE,
YMHOKE€HHE MHOTO4YJIEHOB
2.6 @opMyJIbl COKpAIIEHHOTO YMHOXEHMS: KBaapaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKHUTEIN
3 YpaBHeHUs
3.1 YpaBHeHHe, KOpeHb YpaBHEHHs, TMpaBuWia MpeoOpa3oBaHMs YypaBHEHWUS,
PaBHOCHUJIIBHOCTb YPaBHEHUN
3.2 JIuneliHOe ypaBHEHME C OJHOM NIEPEMEHHOH, YHCIO KOPHEW JIMHEWHOIO
YPaBHEHHs, PELLICHUE JIMHENHBIX YPaBHEHUN
33 CocraBineHue ypaBHEHMH MO YCJIOBHIO 3aJauyd. PenieHrne TEKCTOBBIX 3a7ad ¢
OMOUIbIO YPaBHEHUN
34 JluneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
3.5 Cucrema AByX JINHEWHBIX YPAaBHEHUH C JByMs IEpEMEHHbIMU. PemieHne cucrem
YpaBHEHHH CIOCOOOM TMOACTAaHOBKH. lIpumepsl perieHust TEKCTOBBIX 3ahady C
ITOMOIIBI) CUCTEM YPaBHEHUI
4 Koopaunats! u rpadpuku. PyHKIuU
4.1 KoopauHara Touku Ha psiMoi
4.2 Uucnosble npoMexxyTkH. PaccrosgHue Mexay AByMsS TOYKaMU KOOPAMHATHOU
PSAMOI
4.3 [IpsimoyromnpHas cuctema koopauHar, ocu Ox u Oy. Abciucca U OpJUHATa TOYKU
Ha KOOPJIMHATHOM MJIOCKOCTH
4.4 [Tpumepsr rpadukoB, 3agaHHBIX (opmyrnamu. YUTeHue rpaduKOB pearbHBIX
3aBHCHMOCTEN




4.5 [onsarue ¢ynkuuu. ['paduk ¢pynkuuu. CroiicTBa QyHKIHIA
4.6 Jlunetinas @ynknus, e€ rpaduk. 'pabuk dyHKINN v = [X]
4.7 ['paduueckoe pelieHre JMHEHHBIX YPaBHEHUN M CUCTEM JIMHEHHBIX YPaBHEHHH
8 KUIACC
Kon IIpoBepsieMblii 3J1€MEHT COJAEePKAHMS
1 Yucna u BIYUCICHHUS
1.1 KBagparuelii kopeHb w©3 uyucia. lloHsTue 00 wWpparMoOHAIBPHOM YHCIIE.
JlecsaTHaHbIe TPUOJIMKECHUS. MPPALMOHATBHBIX YHCEI
1.2 CpoiicTBa apu¢pMeTHYeCKUX KBaJpaTHBIX KOpPHEH M UX NpPUMEHEHHE K
MPeOOpPa30BAHUI0 YHUCIIOBBIX BBIPAKECHUH ¥ BBIYUCICHUSAM. JleHCTBUTEIBHBIC
qucia
1.3 Crenensb C 11e7IbIM MIOKa3areneM u e€ cBoiicTBa. CTaHmapTHas 3alKcCh Ynuciia
2 Anrebpanyeckue BbIpaXKEHHUS
2.1 KBapaTHblil TpEXUiieH, pa3iokeHUe KBaIPaTHOro TPEXWIEHA HA MHOKHUTEIH
2.2 Anredpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi apodu
23 CrnoxeHue, BolUUTaHHE, YMHOXKEHHE, JIeJIeHHe alredpandeckux apooei
24 PanmoHnasibHble BBIPAYKEHUS M MX IIpeoOpa3oBaHue
3 YpaBHEHMsI U HEPABEHCTBA
3.1 KBanpatHoe ypaBHeHue, (opmyna KOopHEH KBaJpaTHOrO ypaBHEHMs. Teopema
Buera
3.2 Pemenne ypaBHeHNH, CBOAAIIMXCS K IMHEHHBIM M KBaJPaTHBIM
33 [Tpocreitmue 1poOHO-pallMOHATIBLHBIC YPaBHEHUS
34 I'paduueckas uHTepnperanuss ypaBHEHHUH C JByMs IEPEMEHHBIMH M CHUCTEM
JIMHEWHBIX YpaBHEHUN C JBYMsl IlepeMeHHbIMHU. [IpuMepbl pelieHus cucreMm
HEJIMHEWHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pemnienne TeKCTOBBIX 3aj1au alredpandeckum crnocooom
3.6 UncnoBble HEPABEHCTBA U MX CBOMCTBA
3.7 HepaBeHCTBO ¢ 0/1HOM TIepeMEHHOM
3.8 PaBHOCHJIBHOCTh HEPaBEHCTB
3.9 JInHelHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 Cuctembl TMHENHBIX HEPABEHCTB C OJTHOW NTEPEMEHHOMN
4 DyHKIUU
4.1 [Tonstue ¢ynkuuu. O6MacTh ONpeNeNeHns U MHOXKECTBO 3HAuY€HUH (QyHKIUU.
Crioco0blI 3a1anust PyHKITHIA
4.2 I'paduk pynkuuu. Yrenue cBOMCTB GYHKIMH 10 e€ rpaduxy
4.3 [Tpumepsl rpadukoB GYHKIKH, OTPAKAIOUINX pPeaIbHbIE TPOIIECCHI
4.4 @OyHKIUY, ONUCHIBAIOIIME TMPSAMYHO M OOpaTHYIO  INPOIOPIHOHAIbHBIE
3aBHCHMOCTH, UX TpapuKu
4.5 @yHKIMH y =x?, y = x’
4.6 Oyaknuu y = [x, y = |x]
4.7 ['paduueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUH




9 KIIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BIYUCICHHUS
1.1 PanuonaneHple 4ncia, HppalMOHANbHBIE YHCIA, KOHEYHbIE U OECKOHEYHbIE
JeCATUYHbIE Tpodu
1.2 MHOXeCTBO JEHCTBUTENbHBIX YHCEN, JIEHCTBUTENbHbIE YHCla KaK OECKOHEYHBIE
JecATUYHbIe OpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKIYy MHOXKECTBOM
JNEUCTBUTENIBHBIX YHUCENI W KOOpAMHATHOM mnpsMol. CpaBHEHHE EHCTBUTEIIBHBIX
qucel
1.3 Apudmerndeckue TeUCTBUS C ICHCTBUTEIHLHBIMH YHCIAMHU
1.4 W3mepenusi, npulOimxeHus, OIEHKU. Pa3Mepbl OOBEKTOB OKPYXKAIOLIETO MHpA,
JUINTEIBHOCTh MPOLECCOB B OKpykawomeM wmupe. IlpubnmkéHHoe 3HaueHue
BEJIMYUHBI, TOYHOCTh mnpubnmxenus. Oxpyrienue uyucen. [Ipukuaka u oIleHKa
pe3yJIbTaTOB BBIYMCIICHUMN
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 YpaBHEHHUsI C OJHON IEPEMEHHOU
2.2 JIuneitHoe ypaBHeHue. PenieHue ypaBHeHHH, CBOISAIIMXCS K JTMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHeHHM, CBOASIIIUXCS K KBaJJPATHBIM
2.4 bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUM TpeTbel U 4ETBEPTOU
CTEIEHEN Pa3JI0KEHUEM HA MHOXKHUTEIIN
2.5 Pemenne npoOHO-pallMOHANIBHBIX YPABHEHUN
2.6 Cucremsl ypaBHEeHUNI
2.7 YpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenne cucrem 1ByX JMHENHBIX YPABHEHUMN C ABYMsI IEPEMEHHBIMU
2.9 Pemenne cuctem nByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEMHOE, a JPYroe — BTOPOU
CTEIECHU
2.10 ['padmueckas HHTEpIpETALIUsl CUCTEMbl YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 PernieHue TEKCTOBBIX 33J1a4 aJIre0panyeckuM cocoOoM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PenreHne TMHEHHBIX HEPABEHCTB C OJHOW NTEPEMEHHON
2.14 PelreHne cucTteM JUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.15 KBagpaTHble HEpaBEeHCTBA
2.16 I'papuueckas uHTEpHpeTalvs HEPABEHCTB W CHUCTEM HEPABEHCTB C JABYMs
[IEpEeMEHHBIMU
3 DyHKIMH
3.1 KBagparuunas gynkuus, e€ rpaduk u coiictsa. [lapabosna, KOOpAUHATHI BEPILINHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl
3.2 I'paduku pynkumit y=kx, y=kx+b u ux cBorcTBa
33 I'paduku pynkumit y=k/x, y = x° u ux cBoiicTBa
34 I'paduku QpyHKIMI , U UX CBOICTBa
4 Yucnoble NOCIEI0BATENbHOCTH
4.1 Omnpenenenre W CrHOCOOBI 3aJaHUS YWCIOBBIX IOCIENOBATENLHOCTEH. 3amaHue
MIOCJIEIOBATEILHOCTH PEKYPPEHTHOM (hopMyIoi U (HOpMyJIOi #-Tro djieHa
4.2 Apudmernueckas nporpeccusi. opMyiisl 7-ro wieHa apupMeTHIECKON IPOrpeccui,
CYMMBI [IEPBBIX /1 YWICHOB
4.3 I'eomerpuueckas nporpeccus. @opmylibl #-ro WieHa r€OMETPUUECKON MPOrpecCuu,
CYMMBI [IEPBBIX # YJICHOB
4.4 N3o0pakeHne wWieHOB apu(hMETHUECKOW U T€OMETPUIECKON MPOTPECCUid TOYKaMHU Ha




KOOPJAMHATHOM IIOCKOCTH. JIMHENHBINA U SKCIIOHEHUMAJIbHBIN POCT

4.5

CrnokHEBIC ITPOLCHTLI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NMPoBePSIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K MPeIMETHBIM Pe3yJbTATAM OCBOECHHS
OCHOBHOM 00pa30BaTe/IbHOW MPOrpaMMbl OCHOBHOI'O 001LIETr0
oOpa3oBanus Ha ocHoBe PI'OC

1

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, MIOJMHOYKECTBO, ONEpaLluU
HaJ MHOXXECTBAMM; YMEHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN Tpad,
JI€PEBO, LIUKJI, IPUMEHATh UX IPU PELICHUU 33/1a4; YMEHHE HCII0Ib30BaTh
rpaduyeckoe TMpeACTAaBICHUE MHOXKECTB JJIs OMNHCAHMS  PealbHbIX
IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 M3 IPYTHX YUSOHBIX IPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHAMMU: OIIPCACICHHUC, aKCHMOMa, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHUC paciio3HaBaTb NCTUHHBIC u JIOKHBIC
BbBICKA3bIBAHUA, IIPUBOAUTL IMPHUMCPbBI KW  KOHTPIIPUMCPLI, CTPOUTH
BBICKA3bIBAHWA W OTPUILIAHUA BBICKA3bIBaHUHU

YMeHue onepupoBarh IMOHATUAMH: HATYpajJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YUCJIO, JEIMMOCTh HaTypaJbHbIX YUCEN, MPU3HAKU JIEIIUMOCTH,
[eJI0e YHUCII0, MOIyJIb YKcia, OOBIKHOBEHHAst APoOb U AecsITUYHas IpoOb,
CTaHJIAPTHBIA BHUJ YUCJA, PAIMOHAIBHOE YUCIIO, UPPALUOHATBHOE YHUCIIO,
apuMeTHUecKUil KBaApPATHBIM KOpPEHb; YMEHHE BBINMONHITH JCUCTBUS C
YucCjiaMHi, CpaBHUBATh W YIOPAAOYHMBATHL YMCJIA, MPEACTABJIATL 4YUCIIAa Ha
KOOPAMHATHOW NPSAMOM, OKPYIVIATH YKCIA, YMEHHUE JAENaTh NPUKUAKY U
OLICHKY p€3yJIbTaTa BHIYMCICHHI

YMeHHE ONIepUpOBaTh IMOHATHUSAMU: CTENEHb C LEIbIM II0Ka3aTeseM,
apu@MeTHYecKuil KBaJpaTHBIH KOpPEHb, MHOTOWIEH, aireOpanyeckas
JpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOW CTENeHH OOoJblie
€IMHULIbI; YMEHHUE BBINOJHATH pacuéThl Mo (popmynam, Mpeodpa3oBaHUS
LENBIX, JPOOHO-pallMOHATIBHBIX BBIPAKEHUI M BBIPAKEHUH € KOPHSAMH,
pa3I0KEeHUE MHOIOWIECHA HAa MHOXKHUTEIIH, B TOM YHCIIE C MCIOIb30BaHUEM
(dbopMys1 pa3HOCTH KBa/IPaTOB M KBaJIpaTa CyMMbI M pa3HOCTH

YMeHHe ONIepUpOBaTh IMOHATUAMU: YUCIOBOE PABEHCTBO, YPaBHEHHUE C
OJIHOW NEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C NEPEMEHHOM;
yMEHHE pelarbh JIMHEHHble ¥ KBaJpaTHbIE ypaBHEHHs, JPOOHO-
palMOHAIbHBIE YPABHEHHUS C OJHON MEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
yYpaBHEHHI, TMHEHHbIE HEPABEHCTBA U UX CUCTEMBI, KBaJpaTHbBIE U IPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJIHOM IIEPEMEHHOM, B TOM YHCIIE IpH
pEelIeHUHU 3aJa4d U3 APYIUX NPEeIMETOB U IPAKTUYECKUX 3aJad; yMEHUe
HCIIOJIB30BaTh KOOPJAWHATHYIO MPSIMYIK W KOOPAMHATHYIO IUIOCKOCTBH JUIS
1300paXKeHusl pelieHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh NOHATHSIMH: (YHKUUSA, TpapuK (QYHKIHH, HYIU
(YHKIMH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, NPOMEXYTKH BO3pACTaHMUS,
yObIBaHMSs, HauOoOJIbIICE W HAWMEHbIEEe 3HAa4YeHHS (YHKIUU; yMEHHE
ONEpPHPOBATh TMOHATHAMHU: TpsMas MPONOPIMOHATBHOCTh, JIMHEHHAs
byHkuMs, KBaapaTuyHas (yHKIUS, oOpaTHas MPOMOPIHMOHATBEHOCTD,
napabosna, rurnep0oiia; yMEeHHe CTPOUTh Tpauku QyHKUUH, UCIIOIB30BATh
rpaduKd JUIsE ONpPENEeNCHUs CBOWCTB TPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHus 3a/a4 M3 JAPYTUX YYeOHBIX MPEeIMETOB U peaJbHOM KH3HH;




YMEHHE BBIpaXKaTh (POpMyJiaMH 3aBUCUMOCTU MEXKIY BEIMUMHAMHU

YMeHue onepupoBaTh MOHATUAMU: MOCJIEIOBATEILHOCTD, apupMeTndecKas
U TEOMETpUYECKass IPOrpecCMd; YMEHHE HCIOJb30BaTh CBOMCTBa
H0CJIEI0BATENbHOCTEN, (POPMYJIBI CyMMBbl M OOLIEro WieHa NP pelleHUH
3aja4, B TOM YHCJE 33/a4 U3 JIPYTHX y4YEOHBIX MPEIMETOB U peallbHOU
KHU3HU

YMeHue pemiarh 3aJa4 pa3HbIX TUIOB (B TOM YUCJIE HA MPOIEHTHI, T0JIU U
4acTu, JBUKEHHUE, paboTy, LIEeHy TOBAPOB U CTOMMOCThH MOKYIIOK U YCIYT,
HAJIOTH, 3aJa4d W3 OOJacTH yHpaBlIeHUS JIMYHBIMA U CEMEHHBIMH
(buHaHCaMM); YMEHUE COCTaBJISATh BBIPAXKCHUS, YpaBHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCJIOBHIO 3aJaud, MCCIEAOBATh IIOJYUYEHHOE pEIICHUE MU
OILICHMBATh MPABAOINOI00HOCTh MOJTYUYCHHBIX PE3YIHTATOB

YMeHue onepupoBarh MOHATHAMU: (PUTypa, TOUKA, OTPE30K, MpsimMasi, JIyd,
JOMaHasi, Yroll, MHOTOYTOJIFHHK, TPEYrOJbHHUK, PAaBHOOCHPEHHBIN U
PaBHOCTOPOHHHIA TPEYTOJILHUKHU, PSIMOYTOJIBHBIA TPEYTOJIbHUK, MEANaHa,
ouccekrpuca u BBICOTA TpEyroJbHUKA, Y4eTHIPEXYTOJIBHHUK,
napajjieniorpaMM, — pom0O, — NPSAMOYTOJBHUK,  KBaJapar,  Tpamelus;
OKPYXXHOCTb, KpYT, KacaTellbHas; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMH
¢urypamu; yMeHue peuiatb 3a/1a4d, B TOM YHCJIE U3 MOBCETHEBHOMN KHU3HH,
Ha HAaXOXXICHUE TCOMETPHYECKUX BEIMYMH C NPUMEHEHHEM H3y4YCHHBIX
CBOWCTB ¢uryp u akron

10

YMeHue onepupoBaTh IOHSATUSMHU: paBEHCTBO (Uryp, pPaBEHCTBO
TPEYroJbHUKOB; MapauieIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX, YIOJ
MEXY MPSIMBIMH, IEPIICHANUKYIIAP, HAKJIOHHAs, IPOeKLus, mogodue ¢uryp,
MOJI00HBIE TPEYrOJbHUKH, CHUMMETPHUSI OTHOCUTENIBHO TOUYKH U IPSMOI;
yYMEHHE paclio3HaBaTb PpaBEHCTBO, CHMMETPUIO M Tojo0ue ¢uryp,
NapaJuIeIbHOCTh U NEPIEHIUKYJISIPHOCTD NPSIMBIX B OKPY’KaIOILIEM MHUpE

11

YMeHue omnepupoBaTh MOHATUSMU: JJIMHA, PACCTOSHUE, Yroll (BeIWYMHA
yriia, CHHYC U KOCHHYC yTJia TPEyTOoJbHUKA), TUIOIIa/Ib; YMEHUE OIICHUBATH
pa3Mepbl TMPEeAMETOB M OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE
MPUMEHATHh (HOPMYJIBI TIEPUMETPA W TUIOMIAJAM MHOTOYTOJIBHUKOB, JJIMHBI
OKPYKHOCTH u IO U Kpyra, o0beMa MIPSAMOYTOJIBHOTO
napasulesienuIen1a; YMEHHE MPUMEHSTH MPU3HAKU paBeHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CYMME€ VYIJIOB TpPEYTrOJIbHUKA, TEOPEMY
[Tudaropa, TpuUroHOMETpUUYECKHE COOTHOIICHUS NJIs BBIUUCICHUS JJIWH,
pacCTOSHUH, TJIOIIAAEH

12

VYMenue  uzobpaxkarb  miIockue  GUTYpl W UX ~ KOMOWHaIuw,
IPOCTPAaHCTBEHHbIE (QUIYphl OT PYKH, C TIOMOIIBIO YEPTENKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY MJIM CUMBOJIbHOMY
ONMCAHUIO

13

YMeHne ornepupoBaTh MOHATHAMHU: MPSMOYTOJIbHAS CHCTEMa KOOPJWHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpa Ha
YHUCIIO, CKaJIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHE HCIIO0Ib30BaTh
BEKTOPHI U KOOPIWHATHI JUISI TIPEJCTABICHUS JAHHBIX U PEIICHUS 33]a4, B
TOM YHUCJIE U3 JIPYTUX YUEOHBIX MPEAMETOB U pealbHOU KU3HU

14

VYMeHHe onepupoBaTh MOHIATUSMH: CTOJIOMKOBBIC M KPYTOBBIC THArpaMMBI,
TaOIUIIBI, cpeiHee apudmMeTnueckoe, MeMaHa, HauboblIee 1 HAaMMEHbIIIEe
3HAUeHHs,  pa3Max  YWCIOBOrO  HAabOpa;  yMEHHE  H3BJICKAaTh,
MHTEPIPETHPOBATH U MPEOOPa30BbIBATh HH(POPMAITUIO, PEICTABICHHYIO B
Ta0NIMIIaX M Ha JUarpaMMax, OTPAKAIOUIYI0 CBOMCTBAa M XapaKTEPHCTHKH




pealbHBIX IIPOLIECCOB U SBICHUN; yMEHUE pacClO3HABaThb HW3MEHUYUBbIC
BEJIMYUHBI B OKPYXKAIOLIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIIy4alHBIA ONBIT  (CIy4aiHbII
OKCIIEPUMEHT),  JJIEMEHTapHOE  CcOoObITHE  (PJIIEMEHTApHBIH  HCXO.)
CJIy4aifHOTO OIIbITa, CIy4YailHOe COOBITHE, BEPOSATHOCTH COOBITHS; YMEHHE
HAXOIUTh BEPOSTHOCTH CIIy4aiHbIX COOBITHIA B OTIBITaXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHE peIaTh 3aayu
METOJIOM OpPraHM30BAaHHOTO Iepedopa U C UCIOJIb30BaHUEM IpaBUIIA
YMHOXXEHUS; YMEHHE OIICHMBATh BEPOATHOCTH pEAJIbHBIX COOBITHHA H
SBJICHUHM, MMOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U MaJOBEPOSITHBIX
COOBITHII B OKpYXXalOIleM MHPE W B KH3HH;, 3HAKOMCTBO C MOHSATHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YUCENT U €ro
POJIBIO B MACCOBBIX SIBJICHUSIX

16

YMeHue BbIOUpaTh NOAXOMAIIMNA W3YYEHHBIH METOA Ul pelleHHs 3a/1auH,
IIPUBOAUTH INPHUMEPHl MATEMaTU4YECKUX 3aKOHOMEPHOCTEW B IPUPOAE U
JKU3HHU, Paclo3HaBaTh IPOSIBICHHE 3aKOHOB MAaTEMAaTHKUM B HCKYCCTBE,
OIMUCBHIBaTh OTJEJIbHBIE BBIJAIOLIMECS PE3YJIBTATHI, IOJYYECHHBIE B XOJE
pa3BUTHs MAaTEMATUKU KAaK HAYKH, IPUBOAMTH IPUMEPBl MaTEMATUUYECKUX
OTKPBITHI U X aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU




HNEPEYEHD DJIEMEHTOB COAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
ITO MATEMATUKE

Kox

IIpoBepsieMblii 3JIeMEeHT COieP:KAHUS

1

Yucna 1 BEIUUCIEHUSA

1.1

HaTypaJ'IBHBIe " LEJIbIC YHCIIa. HpI/ISHaKI/I JCIIMMOCTH LCJIBIX YHUCECI

1.2 OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOU, MPOLEHTH, OECKOHEYHBIC MEPHOAUYECCKHE
JIpodu
1.3 Parnmonanbhbie yncia. ApudMeTHUECKUE OTIepalMy C PAIIMOHAIHBIMU YHUCIIAMHU
1.4 JeiictBurenpHbie yncia. ApudmMernyeckue onepaumu ¢ AeMCTBUTEIbHBIMU YHCIAMU
1.5 [TpubnnxkEHHBIE BEIYUCIEHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa
BBIYMCIICHHUI
2 AnrebpanyecKkue BhIpaXKeHUs
2.1 bykBeHHbIE BbIpa)KEHHUS (BBIPAXKEHHUSI C IEPEMEHHBIMH )
2.2 Crenens ¢ nensiM nokasareneM. CTeneHs ¢ paMoOHAIBHBIM MOKa3aTeseM. CBoiicTBa
CTENEHU
2.3 MHorouieHsl
24 Anrebpanueckas 1poob
2.5 Apudmernueckuii KOpeHb HaTypajbHOH creneHu. [leiicTBusic apudMeTHUECKUMU
KOPHSIMHM HaTypaJbHOU CTEIIEHH
3 YpaBHEeHUs U HEPABEHCTBA
3.1 Llenbie U 1poOHO-palOHaANIbHBIE YpaBHEHUsl. CUCTEMBI M COBOKYITHOCTH YPaBHEHH
3.2 ensie u apoOHO-panmoHaNbHBIE HepaBeHCTBAa. CHCTEMBI W COBOKYITHOCTH
HEPABEHCTB
33 Pemenne TeKCTOBBIX 3aa4
4 YucnoBble IOCIEN0BATENBHOCTH
4.1 [TocnenoBaTeNnbHOCTH, CIIOCOOBI 33/1aHUS MOCIIEI0BATEILHOCTEH
4.2 Apudmernueckasi 1 reoMeTpuueckas nporpeccuu. @opmysa CI0XKHBIX IPOILIEHTOB
5 DyHKIMHU
5.1. @yHK1M, crocoOb! 3aganus Gynkuuu. I'padux yHkuun. O61acTh onpeneneHus u
MHOXecTBO 3HaueHUi QyHkumu. Hymn ¢ynkuuun. IIpoMexyTKku 3HaKOINOCTOSIHCTBA.
[TpoMexXyTKM MOHOTOHHOCTH (yHKUIMH. MakcuMyMbl U MUHUMYMBI (GYHKIUH.
Hauboubliee 1 HauMeHbllee 3HaUeHUE (PYHKIIMU Ha TPOMEXKYTKE
6 KoopauHatsl Ha IPsIMOM U IIJIOCKOCTH
6.1 KoopaunaThast npsimast
6.2 JlexapToBbI KOOPAMHATHI HA IIJIOCKOCTH
7 ['eomerpus
7.1 ['eomerpuueckue GUrypsl 1 UX cBOICTBa
7.2 TpeyrospHHUK
7.3 MHOroyroJipHUKU
7.4 OKpY>KHOCTb U KpyT
7.5 H3mepeHue reoMeTpu4eCKUX BEIMYHUH
7.6 BekTopsl Ha I0CKOCTH
8 BeposiTHOCTh ¥ CTaTHCTUKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka




8.4

MHuoxecTBa

8.5

I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

Marematuka «Anredpa» Makapeiues FO.H., Munmiok H.I'., Hemkos K.H.,
CyBopoBa C.b. mox pemakumeirt C.A. TemsakoBckoro Anrebpa, 7-9 kimacc;
n3aatenbeTBO «IIpocsemenue”

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Marematuka «Anredpa» Makapeiues O.H., Munmiok H.I'., Hemkos K.H.,
CyBopoBa C.b. mox pemakumeit C.A. TemsxoBckoro Anredpa, 7-9 knacc;
m3naTenbeTBO «lIpocsemenue”

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET
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