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Yucii1a ¥ BBIYUCTICHUSA

Panmonanbabie uncia. CpaBHEHHE, YNOPAIOYMBAHHE U apU(METHUYECKUE
NEUCTBUS C pallMOHATBHBIMU YUCIaMu. YHclioBas mpsiMasi, MOyJIb YHCIA.

CreneHb C HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alHCh YWCIA B
JNECATUYHOM MO3ULMOHHON CUCTEME CUHUCIIEHUS.

Pemenne TekcToBBIX 3aAau apudmernyeckum criocobom. Pemenue 3amau u3
peaNbHOM MPAKTUKKU HA YacTH, Ha JPOOH, HA MPOLICHTHI, IPUMEHEHNUE OTHOIICHUI
U TIPOMOPIMI TpH pEIIeHUH 3aJlay, peIlleHHue 3ajady Ha JBUXKEHHUe, padorty,
MOKYTIKH, HAJIOTH.

JenumocTs 1ienbix yncesa. CBoHCTBa JeTUMOCTH.

IIpocteie U cocraBHble yuncia. YUETHble W Hed€THble uyucna. [IpusHaku
nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AETUMOCTH CYMMBI M
MIPOU3BEACHUS LIETBIX YHCEII TIPU PEIICHUU 33/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HawnGonpmuii oOmuii 1enuTenh 1 HaUMEHbIIee 00Iee KpaTHOE JBYX YHUCEN.
B3aumno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. ApudMeTHdecKue ornepanny Hajl OCTaTKaMHu.

AnredpandyecKue BbIPpaKeHUA

BripaxxeHne ¢ NepeMEHHBIMU. 3HAUYEHUE BBIPAKECHUS C TEPEMEHHBIMMU.
[IpencraBienne 3aBUCUMOCTH MEXITy BETUUMHAMU B BUJE (HOPMYJIBL.

ToxnectBo. ToxkaecTBeHHbIE TPe0Opa3z0BaHUs ANTeOPANYECKUX BhIPAKEHUM.
Jloka3aTeabCTBO TOXKACCTB.

Onnouwnensl. OHOWIEH cTaHAAPTHOTO BUjia. CTENEeHb OJHOWICHA.

MHorounensl. MHorousieH craHgaptHoro Bujaa. CTeneHb MHOTOYJICHA.
CrnoxxeHue, BbIYMTAHHE, YMHOXKEHHE U JieieHrne MHorouwieHoB. [IpeoOpaszoBanue
1IEJIOTO BhIpakeHus B MHOTOWIeH. KopHU MHOrOUJIeHa.

@opMyJbl COKPAIIEHHOTO YMHOXKEHHUS: KBaJApaT CyMMBI M KBaJIpaT pa3HOCTU
JIBYX BBIPOKEHHM, Ky0 CyMMBI U KyO Pa3HOCTH JBYX BBIPKEHUN, Pa3HOCTH
KBaJpaTOB [IBYX BBIPAKECHUM, TMPOU3ZBEAECHUE PA3HOCTH U CYMMBI JBYX
BBIpAKEHUN, CYMMa U Pa3HOCTh KyOOB JIBYX BBIPKCHUH.

Paznoxenne MHOTOWIEHA HA MHOXKHTENN. BbeiHeceHne 001ero MHOKHUTEIS 3a
CKOOKH. MeTo1 TpyIIITUPOBKH.

YpaBHeHUus U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHoM. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUN
C OOHOM TIEpEeMEHHOW. PaBHOCWIBHOCTb ypaBHEHHW. YPAaBHEHHE  KaK
MaTeMaTU4YeCKasi MOJEIIb PEAIbHOW CUTYalINH.



JIuHetHOe ypaBHEHME C OJHOW MEpPEMEHHOU. YUHWCIIO KOpHEN JMHEWHOTO
ypaBHEHHs. PermieHue TEKCTOBBIX 3a/ad C TOMOIIBI JMHEWHBIX YpPaBHEHUM.
JIunelHOEe ypaBHEHHE, COJEPHKALIEE 3HAK MOYJISL.

VYpaBHeHUE ¢ IBYyMsI TepeMEHHBIMU. ['pauk TMHEHHOr0 ypaBHEHUS C IBYMsI
nepeMeHHbIMU. CUCTEMbl JIMHEHMHBIX YpPaBHEHUM C JBYMSI MEPEMEHHBIMHU.
I'paduyecknii MeToj peIICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUU C JIBYMs
nepeMeHHbIMU. PellleHne cucteM JIMHEWHBIX YpaBHEHUN C JIBYMs MEpPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOIOM cioxkeHusa. Cucrema JAByX JIMHEWHBIX
YpaBHEHHUII C IBYMS IEPEMEHHBIMH KaK MOJICNIb PEAIbHOW CUTYaIIUH.

DOyHKUNHA

Koopaunara Touku Ha npsimoil. YuciioBble NPOMEKYTKH. PaccTostHue Mexmy
IBYMsI TOYKAMHU KOOPAMHATHON IIPSIMOM.

[IpsimoyronbHast cucremMa KOOpAMHAT. AOciucca M OpAMHATa TOYKM Ha
KOOpJMHATHOM TiockocTh. [Ipumepsl rpadukoB, 3aaanubix Gopmyinamu. Utenue
rpauKOB peabHbIX 3aBUCUMOCTEH.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (yHKumH.
OyHKIMS Kak MaTeMaTHdeckas MoOJellb pealbHoro mnponecca. OOnactb
omnpeneneHuss W obnacte 3HaueHW ¢yHkuuu. CrocoObl 3agaHust (DyHKIMH.
I'paduk ¢pynkuuu. [loHsATHS MakCUMyMa ¥ MUHUMYMa, BO3pacTaHUs U YObIBAaHUSI
Ha [IPUMEPAx PealbHbIX 3aBUCUMOCTEM.

Jluneitnas ¢yukumsi, e€ cpoiictBa. ['paduk nuueliHow ¢Gyukumu. ['paduk
dbyukiuu y = |x|. Kycouno-3agannbie (yHKITUH.

8 KUIACC

Yuciia M BBIYUCTICHUA

KBaapartubie kopHU. ApudMeTHUECKHil KBaJApaTHBIN KOPEHb U €r0 CBOWMCTBA.
IlonaTe wuppannoHanbHOro yucina. JeucTBus ¢ UppalUOHAIBHBIMU YHUCIIAMU.
CBoiicTBa IEUCTBUI ¢ HPPALMOHAIBHBIMU YnciiaMi. CpaBHEHUE NPPALMOHATIBHBIX
quce.

IlpencraBienuss O pacIIMPEHUSIX YMCIOBBIX MHOXECTB. MHOXecCTBa
HaTypaJbHBIX, LEJIbIX, PAalUOHAIbHBIX, JCHCTBUTEIBHBIX uHnceld. CpaBHEHHE
yucell. YucaoBbIe POMEXKYTKH.

HeiictBuss ¢ ocrarkamu. Ocrtatku creneHeil. IIpumeHeHue ocCTaTKOB K
PELICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3aa4.

Pa3meppl OOBEKTOB OKpYXaloLIEro MHpa, IIUTEIBHOCTh IPOLIECCOB B
OKpy>karomeM mupe. CTaHIapTHBIN B YUCIIA.

AuredpanyecKue BbIpaKeHU

AnreOpandeckas poOb. JlomycTrMble 3HA4YEHUS MEPEMEHHBIX B JIPOOHO-
palMoHaNbHbIX BbIpaxkeHUsX. OCHOBHOE CBOMCTBO anredOpandeckoil ApooOu.



CrnoxxeHue, BbIYMTAHHE, YMHOXXEHHE U JeJieHHe anreOpanyeckux apoOei.
Brinenenue menoi yactu aaredpandeckoit 1poou.

PaunonanbHubie BBIPAKECHUS. ToXIeCTBEHHbIE npeoOpa3oBaHuUs
PAlMOHAJIBHBIX BBIPAKECHUM.

JlomycTumble  3HA4YEHUs IIEPEMEHHBIX B  BBIPAKECHUAX, COIAEpIKAIIUX
apu(pMeTHYeCKue KBaJpaTHble KOPHH. TOXXIECTBEHHbIE MPeoOpa3OBaAHMS
BBIPAKEHUM, coiepxKalnX apupMeTUIECKUE KBAJPATHBIE KOPHH.

Crenenb ¢ 1edabiM TOKazateneM U €€ cBoiicTtBa. IIpeoOpazoBanue
BBIPAXEHNH, COAEPKAILIMUX CTEIICHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @DopMyna KOpHEW KBaJApPAaTHOTO YpPABHEHHS.
KonnuecTBO neMCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHHs. Teopema Buera.
YpaBHEHUSA, CBOAUMMBIE K JIMHEWHBIM YPaBHEHUSAM WM K KBaJpaTHBIM
ypaBHeHUsIM. KBagpaTHOE ypaBHEHHUE C MapaMeTPOM. PenieHue TeKCTOBBIX 3a71a4 ¢
ITOMOIIBIO KBA/IPATHBIX YPABHEHUM.

JlpoOHO-paiinoHanbHble  ypaBHeHUsA. PemieHue  apoOHO-palmoHaIbHBIX
ypaBHEHUU. PelieHne TEKCTOBBIX 3aJady C IOMOILIBIO JPOOHO-palMOHATBHBIX
ypaBHeHUi. ['padmyeckas uHTEepIpeTalys ypaBHEHU ¢ IByMSI IEPEMEHHBIMH.

UYucnossle HepaBeHcTBAa. CBOWCTBA YMCIOBBIX HEPABEHCTB.

HepasencTBo ¢ nepemenHoii. CTporue u HeCTporue HepaBeHcTBa. CloxxeHue
U YMHOXXEHHME YMCIOBBIX HEpaBeHCTB. OLEHMBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IloHsaTEe O peuleHuM HEpPaBEHCTBA C OJHOM MEPEMEHHON. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHIIBHBIE HEPABEHCTBA.

JInHetHOEe HEpPaBEHCTBO C OJHOM IEPEMEHHOW M MHOYKECTBA €r0 PEIICHUM.
Peuienue TMHENHBIX HEPABEHCTB C OJIHOM MepeMeHHON. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOW IepeMeHHOW. PemeHune TEKCTOBBIX 3aaad ¢
ITOMOIIBIO JINHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DOyHKUNHA

OO6uacThb onpesieieHusi 1 MHOXECTBO 3HaueHu GyHKIMU. CriocoObl 3aaHus
¢bynkuuid. ['padux Gynkuuu. Urenue cBoilcTB pynkunu no e€ rpaduxy. Ilpumepsr
rpaukoB (yHKIHA, OTPAKAIOIINUX PEATIBHBIE POLECCHI.

Jlunetinas ¢yHkiusa. DOyHKIUW, ONUCHIBAIONIME MPSIMYI0 H OOpaTHYIO
IPOIOPIIMOHATIFHBIE 3aBUCUMOCTH, UX TPAPUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicTBa.
KycouHo-3a1annbie PyHKINH.

9 KVIACC

Yucaa v BLIYUCJICHUSA



Kopenb n-i1 crenmenu wu ero cBoicTtBa. CTENeHb C PalMOHAIBHBIM
NOKa3aTeJIEM U €€ CBOWCTBA.

AJiredpanyvecKkue BbIPaKeHUs!

ToxxnecTBeHHbIE NPEeOOpPa30BaHUSl BBIPAKEHUI, COAEPKAIIMX KOpPEHb n1-i
creneHu. ToXIeCTBEHHbIE NPEe00Pa30BaHUs BBIPAXKEHUIM, COAEPKAIUX CTENEHb C
palMOHAIIbHBIM [1OKA3aTEJIEM.

KBagpatneiii TpéxuneH. KopHu KkBagpaTHOro TtpéxwieHa. PasmoxeHue
KBaJpaTHOTO TPEXUJICHA HA IMHEUHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBaaparabie ypaBHeHUs. [IpuMepbl TpUMEHEHHIT METOA0B PABHOCUIBHBIX
npeoOpa3oBaHuii, 3aMEeHbl MEPEMEHHOM, TpadUyecKoro MeToja NpH pEeUuIeHUU
ypaBHEHUM 3-i U 4-11 CTENIEHEM.

Pemenue apoOHO-pariMOHAIBHBIX YpaBHEHUH.

Peuienne cucteMm ypaBHEHU C AByMs NIEPEMEHHBIMU. Penienne npoctenmumx
CUCTEM HEJIMHEWHBIX ypaBHEHHH ¢ JIByMs nepemMeHHbIMH. ['paduueckuii meron
pelIeHnsl CUCTEMbI HEIMHEMHBIX YPAaBHEHUM C AByMs INepeMeHHbIMU. Cucrtema
JBYX HEJIWHEWHBIX YpPaBHEHUW C JIByMs IIEPEMEHHBIMH KaK MOJIENIb PEaJbHOU
CUTYyaluu.

Hucnosble HepaBeHCTBA. PellleHre TMHENHBIX HEPABEHCTB. [[oka3arenbCTBo
HEPABEHCTB.

KBanparneie HepaBeHCTBA ¢ OJHOM IEpeMEHHOU. PemieHune KBaapaTHBIX
HEPABEHCTB IrpaUUeCKUM METOJOM M METOJIOM HMHTEPBajoB. MeTo/l MHTEPBAJIOB
JUISl pallMOHAJIBHBIX HEPABEHCTB. IIpocTeliine HepaBeHCTBA ¢ TAPAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHncTBO ¢ aByms nepeMeHHbIMM. PernieHue HepaBeHCTBA € AByMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C JABYMsS IepeMeHHbIMH. ['paduueckuii
METOJ] PEIIEHUS CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DOyHKIUU

Oynkrusa.  CBoiictBa  (QyHKOMA:  Hyad  (QYHKIMH,  [OPOMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMHU, TIPOMEKYTKUA BO3pacTaHusl M yObIBaHUSA (PYHKIUH,
YETHBIEC U HEYETHBIE (DYHKIIMK, HAaUOOJIbIlIee U HAUMEHbIIEe 3HaYeHUs (PYHKIIUH.

KBagparnunas ¢yHkuus u €€ cBoicTBa. Mcmonb3oBaHHME CBOWCTB
KBaJpaTuyHOW  GyHKIMU I pemienust  3amad.  [loctpoenme  rpaduka
kBagpatuyHoil ¢yHkuuu. Ilomoxxkenune rpaduka KBagpaTUUHONW (QYHKIIMU B
3aBHCUMOCTH OT €€ Koo puuuentos. ['paduku Gyuxumii y =ax2, y = a(x —m)’u y
= a(x —m)’ +n. lloctpoenne rpadukoB GyHKIMI ¢ ITOMOLIBIO IPEOOPA3OBAHUIA.

Hpo6Ho-nunHeiHas pyukuus. UccnenoBanue GyHKITUN.

OyHKIUS y = X" ¢ HaTypaJIbHBIM TTOKa3aTesieM 1 U €€ rpaduk.

YucsioBbIe NMOCJIEI0BATEILHOCTH U IPOTPecCUm



[lonarne wuwMciOBOW mMoOCHenOBaTebHOCTH. KoOHEYHble U OECKOHEYHbIE
nocienoBarenbHOCTH.  OrpaHudeHHas  MOCIEAOBATENbHOCTb.  MOHOTOHHO
Bo3pactatomias  (yObIBaromiasi)  mocliieoBateibHOCTh.  CrnocoObl  3adaHus
MOCJIEIOBATEIbHOCTH: ONUCATENbHBIA, TAOJWYHBIM, C MOMOUIBIO (OPMYJIBI 7-TO
YJI€HA, PEKYPPECHTHBIN.

Apudmernyeckass u reomeTrpuueckas mnporpeccuu. CBoiicTBa YJIEHOB
apupMETUUYECKOH U TeoMeTpuueckoil mporpeccuit. @DopMyibl #-ro 4jeHa
apu(pMETUUYECKON M reoMeTpuyecKkor nporpeccuil. @opMysbl CyMMbl MEPBBIX 7
YJICHOB apu(PMETHUECKOM M TE€OMETPUUECKOM Mporpeccuii. 3aaun Ha MPOIICHTHI,
OAHKOBCKHE BKJIa/Ibl, KPEAUTHI.

[IpencraBienne O CXOAUMOCTH IOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHHUH
0ECKOHEYHO yOBbIBaIOIIEH FEOMETPUYECKON TPOrPECCHH.

Meron matematnueckon nHaykuuu. [Ipocrenmme npumepsl.



HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa 0OeCTeUnBacT U3YUCHHE APYTUX TUCIUIUINH KaK €CTECTBEHHO-
HAy4yHOr0, TaK W TyMAaHUTApHOIO IMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
OpOJOJKEHUsT oOpa3oBaHUs W I TOBCEAHEBHOM Ku3HHM. Pa3Butne y
OOydarolmuxcs HAYYHBIX TPEJCTABICHUH O MPOUCXOKICHUH U CYIIHOCTH
anreOpanveckux aOCTpakKIMii, crmoco0e OTpaKECHUS MaTeMaTHYeCKONW HayKoM
SBJIGHUN M TPOLECCOB B MpUPOJAE U OOLIeCTBE, pPOJIM MaTEeMaTHYECKOIo
MOJIETUPOBaHUSI B HAyYHOM TIO3HAHUM W B TPAKTHUKE CIIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MUPOBO33PEHUSI U KAUECTB MBIIICHUS, HEOOXOAMMBIX
JUIS afjanTalid B COBpeMEHHOM IudpoBom obOmiecTBe. M3yuenue anreOpsI
o0ecrieurBaeT  pa3BUTHE yMeHUS  HaOIOAaTh, CpaBHUBAaTh, HAXOIUTh
3aKOHOMEPHOCTH, TpeOyeT  KPUTUYHOCTHU MBIIILJICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS, BBIBOJABI, (HOPMYIHPOBATH
yrBepxkaeHus. OcBoeHne Kypca anreOpbl 00ecreurnBaeT pa3BUTHE JIOTHUECKOTO
MBILUIEHUS OO0YYarolMXCs: OHM MCIONb3YIOT JIEAYKTHBHbIE U WHAYKTUBHBIC
paccyxJieHusi, o00OIlleHHe M KOHKPETH3allMI0, a0CTparupoBaHUE U aHAJIOTHIO.
OOydenne anredOpe mpeanoaraeT 3HAYUTEIbHBIM O00BEM CaMOCTOSTEIHHOM
AESITENPHOCTH OOY4YaloIIMXCsl, IO3TOMY CaMOCTOSITENIBHOE pelIeHHe 3ajad
00yyaroIUMUCS SBJSIETCS peajln3alnen AesiTeIbHOCTHOTO IPUHIUIIA O0yUeHUsl.

B crpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0iaeéHHOTO
M3YYCHHUS OCHOBHOE MECTO 3aHHMAIOT COJEepPKATEIbHO-METOANYECKUE JIMHUU:
«YUncna W BBIYUCICHUA», «ANreOpandeckue BBIPAKCHHUS», «YpaBHEHHUS W
HepaBeHCTBa», «DyHkium». Kaxngas w3 3THX colepiKaTeabHO-METOIUYECKUX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUS! Kypca, B3aUMOJIEUCTBYS C
ApPYTHMH €ro JMHUSAMU. B Xoje u3ydeHus Kypca OOyYaromuMCs TPUXOIUTCS
JIOTHYECKH PacCyKAaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B MporpamMmy yueOHOro Kypca «AnreOpa» BKIIOUEHbl HEKOTOPbIE OCHOBBI
JIOTUKH, TPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3jiellax MaTeMaTHYeCKOTo
oOpa3oBaHUs ¥  CHOCOOCTBYIOLIME  OBJIQJICHUIO  OOYYalOIIMMHUCS  OCHOB
YHUBEPCAJIHbHOTO MaTeMaTH4ecKoro s3bika. CoaepKaTeNbHONM M CTPYKTYpHOU
OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro HHTErpUPOBAHHBIN
XapakTep.

Conmepxxanne muHMH «Ywcna ¥ BBYHUCICHUS» CIY)XHUT OCHOBOH IS
JabHEHIIIET0 W3YYCHHs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIHUXCS
JIOTHYECKOI0 MBILIUIEHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BAThCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJISl IOBCETHEBHOM
KU3HU. PazBuTHE MOHSTHUS O YKCIIE HA YPOBHE OCHOBHOI'O OOIIEro 0O0pa3zoBaHMs
CBSI3aHO C PAlMOHAIBHBIMM M HPPALUOHAIBHBIMH YHUCIaMH, (HOPMHPOBAHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJE. 3aBEpIICHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAiHeMY 0011eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandecKre BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOLIUXCS
MaTEeMaTUYECKOro ammapara, HeOOXOAMMOTrO JiS PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MIPEAMETOB U OKpYyXkarolel peanbHOCTU. Ha ypoBHE OCHOBHOTO 00111€TO
oOpazoBaHusl Y4eOHBI MaTepuaq TPYNINUPYETCS] BOKPYT  pPallMOHAIBHBIX
BbIpaXEHUU. AnreOpa JIEMOHCTPUPYET 3HAUCHHE MATEMAaTUKW KakK f3bIKa s
MIOCTPOCHUSI MaTEeMaTUYECKUX MOJEIEH, ONUCAaHMS TMPOLECCOB U  SBICHUUN
peanbHOro Mmupa. B 3amaum oOyueHust anreOpe BXOJAT TakKe JalibHeMIee
pa3BUTHE AITOPUTMUYECKOIO MBILIUICHHUS, HEOOXOJMMOIO, B YACTHOCTH, ISt
OCBOCHHUS Kypca HUH(POPMATHKHA, U OBJIAJCHUE HaBBIKAMU JI€AYKTHUBHBIX
paccyxaenuil. [IpeoOpa3oBaHue CHUMBOJIBHBIX (OPM CIIOCOOCTBYET DPA3BUTHUIO
BOOOpakKeHUsI, CIOCOOHOCTEN K MAaTeMaTHY€CKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TpaUuecKoi JIMHUM HAlleJIEHO Ha MOJy4YeHue
OoOy4YaroMIMMUCS 3HAHUU O (PYHKUMSIX KaK BaKHEWIIEH MaTEeMaTUYECKON MOJIENH
JUTSL OTIICAHUST M UCCIIEIOBAaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBJICHHUM B TIPUPOJIC
u obOmectBe. M3yuenue marepuana crocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHHUSI UCTIOJIb30BaTh Pa3IMUHbIE BHIPA3UTEIHHBIE CPEICTBA SA3bIKa MATEMATUKHU —
CJIOBECHOI'0, CHMBOJIMYECKOT0, rpa)MuecKkoro, BHOCUT BKIAJI B (popMuUpOBaHHE
MPEACTABICHHUI O POJIM MATEMATUKU B PA3BUTUU LIMBUJIN3AIUU U KYJIbTYPBHIL.

VYriny6néHubit Kypc anreopbl XapaKTepu3yeTcs U3YUYECHHEM
JOTIOJTHUTENIBHOIO TEOPETHYECKOro amnmapara M CBS3aHHBIX C HUM METOOB
pemieHus 3agad. AnreOpa SBISIETCS SA3BIKOM JJIsi OMUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEW, CIY)KAT OCHOBOM MaTeMaTUYeCKOro mozaenupoBanus. [lpu
ATOM CaMU OOBEKThl MAaTEMAaTHYECKUX YMO3AKIIOUECHUW W TPUHATHIC B aireope
npaBujia UX KOHCTPYHMPOBAHHUS CIOCOOCTBYIOT (OPMHPOBAHHUIO  yMEHUU
000CHOBBIBAaTh U JOKA3bIBaTh CYXEHUS, Pa3BUBAIOT MATEMATUYECKYI0 UHTYUIINIO,
KpaTKO U HAIJISIAHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOECHUM U ydaT UX
npuMeHeHuto. Tem cambiM anredpa 3aHUMaeT OJHO W3 BEAYIIUX MECT B
(GbOopMHPOBAHUU HAYYHO-TEOPETUYECKOTO MBIIIJIEHUSI 00YyYatOIUXCsl.

CornacHo yueOHOMYy IIaHy B 7-9 Kkjaccax wu3yuaercsl Yy4deOHBIM Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3leNbl COICP>KAHMUS:
«Uucna © BBIUKCICHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS W
HEPABEHCTBA», « DyHKIHUW.

Ha uzyuenue yueOHoro kypca «Anredpa» oroaurca 408 vacos: B 7 Kiacce
— 136 yacoB (4 yaca B Henento), B 8 kiacce — 136 yacoB (4 yaca B Henento), B 9
kiacce — 136 gacoB (4 yaca B HE/ICIIO).



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMBI YUEBHOI'O
KYPCA «AJTEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl IO MAaTEMaTHKe
XapaKTEPU3YHOTCS B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUS:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KEHHMSIM  POCCHUICKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpasKaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMIOJTHEHHUIO 0053aHHOCTEN I'pa)k/IaHWHA U peai3allu ero
opaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp IpakJIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TPy10BOIr0 BOCIMTAHMS:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHUM MPAKTUYECKUX 3a/1ady
MaTE€MaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MAaTeMaTHYECKOro
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUI YCHEIIHOW MpodeccroHaTbHOM
JESATENbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYyAIBHON TPAEKTOPUH O0pAa30BaHUsS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHUS:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUW, YMEHUIO BHUAETH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOIO MMO3HAHMS:

OpUEHTalUueld B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIbI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKd Kak cdepbl uelIoBEYECKOi
JEATENBHOCTH, HTANOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpPeJICTBOM
MO3HAaHUS MHUPA, OBJIAJICHUEM HAaBBIKAMH MCCIIEOBATEIbCKOM NEATEIbHOCTH;

6) ¢usuyeckoro BoCcHUTAHMA, (POPMUPOBAHMS KYJBTYPbl 3A0POBbS H
IMOLMOHAJIBHOI0 0J1ar OOy YU :



TOTOBHOCTBIO TPHMEHSITh MaTeMaTHYEeCKHUE 3HAHUSI B MHTEpPECax CBOETO
3I0pOBbsl, BEIEHUS  3J0pOBOro  oOpaza >KuM3HM  (3I0pOBOE  IUTaHHUE,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATHUM M OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PEePIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIMOKY ¥ TAKOTO K€ MpaBa JPyroro 4eIoBeKa;

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMSA

OpUEHTaIlMel Ha MPUMEHEHHUE MaTeMaTUYECKUX 3HAHUU U1 PEeIICHUs 3a1a4
B 00JIACTU COXPAaHHOCTH OKPY>KAIOIIEH cpefpl, IUIAaHUPOBAHUS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX MOCIEACTBUM Ji1 OKPYKAIolIel Cpellbl, OCO3HAaHUEM
rJI00AJIBHOTO XapakTepa dKOJIOTUYECKHUX MPOOJIeM U MyTel UX PelIeHUs;

8) ajanTanuM K M3MEHSAIOMIUMCS YCJIOBMSAM COLMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEOMPEICIEHHOCTH, MOBBIIMICHUIO
YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUUYECKYIO JESITEIIbHOCTh, B TOM YHUCJIE
YMEHHE YUYUTHCS Yy JPYTHX JIIOJIeH, MpUOOpeTaTh B COBMECTHOHN AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIUH U3 OTBITA IPYTHX;

HEO0OXOJAMMOCThIO B (DOPMUPOBAHMK HOBBIX 3HAHUM, (HOPMYIUPOBATH UIEH,
MOHSTHS, TUIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCII€ paHee HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, IJIAaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIOIUNA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIC PEIICHHUS W JACUCTBUSA, (OPMYIHpPOBATH M OICHUBATH PHCKU H
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIJMETHBIE PE3YJIBTATbHI

B pesynprare ocBOCHHS TpOTpaMMBbI 0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero oo6pazoBanus y o0yyaroierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPHU3YIOITHECS OBJIaJICHUEM YHUBEPCAITbHBIMA
MO3HABATEIbHBIMU  JIEUCTBUSMHM,  YHHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JICUCTBUSIMHA U YHUBEPCATHHBIMU PETYISATUBHBIMU JCHCTBHUSIMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jjornueckue aeicTBUA:

BBIABJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHHH MEXAYy TMOHATUSIMHU, (OPMYJIHUPOBATH
OTIpEJICIICHNSI TIOHSATHN, YCTAaHABIUBAThH CYIICCTBEHHBIN MPU3HAK KIacCU(PUKAIINH,
OCHOBAHUS JIJIs1 000OIIEHHS M CPABHEHUSI, KpUTEPUHU TTPOBOJMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMynupoBaTh U  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, € IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOMIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTENW U NPOTUBOPEYU;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3Oupath J10Ka3aTelbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUU (MpsSIMbIE U OT
MPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO JI0KA3aTeJIbCTBA MAaTEMATHYECKUX
(akToB, BBHICTpAMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
MPUMEHSITh METOJI MaTEeMaTHYeCKONW WHIYKIIMU, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBHIOMpATh CMOCOO pelieHnus y4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pelIeHus, BbIOMpaTh  HamboJee  MOAXONAIUMH C  Y4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejibckue AeiCTBUS:

HCIIOJB30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh WCKOMOE W JaHHOE, (pOpMHUpPOBATh THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHEHUE;

MPOBOAUTH IO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHWE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEKY COOOM;

CaMOCTOSITENIbHO (OPMYIHPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM
MPOBEAEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIECHHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECcca, a TakkKe BbIABUTATh
MPEIOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ ungopmanmei:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(POPMALIMM, JAHHBIX,
HEOOXOIMMBIX JJIsI PEILICHHS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
nH(OOPMAITUIO Pa3TUYHBIX BUIOB B (JOPM MPEICTABICHNUS,

BbIOMpaTh (opmy mpencTaBieHUss UHGOpPMAIMM M WLIIOCTPUPOBATH
peliaeMble 3a/1a4u CXeMaMu, JuarpaMMaMu, HHOU IpauKoi U UX KOMOWHAIUSMU;

OIICHUBATh HAJEKHOCTh MHPOPMAIIUU O KPUTEPUSIM, MPEAJIOKEHHBIM WU
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHSI B COOTBETCTBUU C YCIOBUSIMU U
HeJIsIMU  OOIIeHHS, SICHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy pEIICHUS 3aJadd,
KOMMEHTHPOBATh TOJTYYCHHBIA PE3YIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYX ITaeMOU TEMBI,
npoOyieMbl, penaeMoil 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha IOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMHU JPYTHUX YYACTHHKOB
auanora, oOHapy’KMBaTh Pa3MuME U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(bopMyIUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEJICTABIATh PE3yJbTaThl PEIICHUs 3aJlauM, IKCIIEPUMEHTA, UCCIIEAOBAHMS,
MPOEKTa, CaMOCTOSITENBHO BBIOMpaATh (opMar BBICTYIUICHHS € YYETOM 3aaad
MPE3eHTAINN U OCOOCHHOCTEN ayIUTOPHUH;

MOHUMATh M MCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBHUIYaIbHOM
paboThl MpU peHIeHUH Y4YeOHBIX MaTeMaTHYeCKUX 3a/ay, MPUHUMATH LEib
COBMECTHOH JesITeNbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paloTHI,
pacmpenensith BUABl paboT, IOTOBapHBAThCs, 00CYXIATh MPOIECC U PE3yNbTaT
paboThI, 00001IaTh MHEHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX Gopmax padoThl (00CyXaeHUsI, 0OMEH MHEHHI,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINIOJHATH CBOI YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMH KOMAaHBI, OIICHUBAThH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMIMI pe3ynbTaT IIo
KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOICHCTBHUSI.

PerynsiTuBHbBIC YHHMBepcaJbHbIe YueOHbIe JeHCTBHUA
Camoopranusanus:

BBISIBJIATH NMPOOJIEMBI JUIsl PELEHUS B JKU3HEHHBIX M Y4YEOHBIX CUTyalMsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyIIOBOE);

CaMOCTOATEJIBHO COCTaBJIAThH IUIAH, AJITOPUTM pEIICHMs 3a1add (WU €ro
4acTb), BBIOMpPATh CHOCOO peEIIeHUs C YYETOM UMEIOUIMXCA PECYpCcOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBAaTh M KOPPEKTHUPOBATH BapPUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOPMAITHH.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

BJAJIETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJIS MpoLecca U pe3yJsbrara
pElIeHs] MaTeMaTUYECKOM 3aaui, CAMOMOTHBALIMU U PEPIICKCUY;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HalIEHHBIX OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPE3yJIbTaTa JAEATEIbHOCTH MOCTABJICHHON LENH U
YCIOBUSIM, OOBSICHATh IPUUUHBI TOCTHXKEHUS UM HEAOCTUIKEHUS LIEJIH, HAaXOJUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMM NPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (DAKTOB,
JaBaTh YMOIIMOHAJIBHYIO OLIEHKY PEIICHU 3a1a4H.

NPEAMETHBIE PE3YJIBTATBI

K xoniy o0y4yenus B 7 kjiacce 00y4aromunics MOTYYUT CICTYIONTUE TTPEIMETHBIE
pe3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

PanmonanbHble ynca.

[TepexoauTh OT OAHOW (HOPMBI 3aMHMCH YUCEN K APYrou (mpeoOpa3oBHIBATH
JECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH B O€CKOHEUHYIO JCCATUUHYIO IPOOB).

Hcnonb30BaTh MOHATUS MHOKECTBA HATYPAIBHBIX YHUCEN, MHOKECTBA LIEJBIX
YUCeJl, MHOYKECTBA PAlMOHAIBHBIX YHMCEN NPU PEUIEHWH 3a]a4, IPOBEICHUU
PacCyKJICHUHU U JI0Ka3aTEIbCTB.

[ToHumaTh 1 OOBICHATH CMBICIT TTO3UIIMOHHOM 3aMUCH HATYPAJIbHOTO YHCTIA.

CpaBHHBATH M YHOPSIAOUYNBATH PALIMOHAIIBHBIE YHUCIIA.

BrITioNtHATh, cOYeTas YCTHBIE W MHChbMEHHBIE MPUEMBI, apu(hMETHUUECKHE
JEUCTBHUS C PALMOHAIIBHBIMU YUCJIAMH, UCIIOJIb30BaTh CBOMCTBA YHCEI U MPABUJIA
JNEVCTBUN, MPUEMBI PALIMOHAJIBHBIX BBIYUCIIEHUM.

BBInoNHATE 1€MCTBUS CO CTENEHAMU C HATYPAJIbHBIMU MMOKA3aTESMMU.

Haxonuts 3HaY€HHS YHMCIIOBBIX BBIPAXKEHUM, COAECPNKAIIMX PalMOHAIbHBIC
yyclia M CTENEHW C HaTypalbHBIM IIOKa3aTelieM, MPUMEHATHh pPa3zHOOOpa3HbIe
criocoObl ¥ TPUEMBI BBIYUCIICHHUS, COCTABJISATh U OIIEHUBATh YUCJIOBBIC BHIPAKEHUS
MIPU PEIICHUHU MPAKTUUECKUX 3aJ1au U 3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB.

OKpyrJisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXKe [0 CMBICIY
IIPAKTUYECKOM CHUTyallud, BBINOJHATh IPUKUIAKY U OLEHKY pe3yJibTaTra
BBIUMCIICHUH, OILICHKY 3HAYEHHUM 4YHWCIOBBIX BBIPAXKECHUH, B TOM 4YHUCIE TIpU
PEIICHUY MTPAKTUYECKUX 3a7a4.

PemaTte TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIIOCOOOM, WCIOIB30BATh
TaOJNHIIBI, CXEMBbI, YEpPTEXKH, APYrHe CpPEACTBa MPEACTABICHUS HaHHBIX IPU
pellIeHnH 3a7ay.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJIbTaThl PEUICHUs 3a7ad ¢ YY4ETOM OTPaHUYEHUN, CBS3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.



J1enmuMocCTb.

Jloka3bIBaTh U MPUMEHSTH MIPU PEIICHUHU 3a/1a4 TPU3HAKH IETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku A€TUMOCTH CYMMbI U IPOU3BEAECHHUS LETBIX YUCET.

PacknaapiBaTh Ha MHOXKUTENIA HATYpaIbHbIE YHCIIA.

CB00OOMHO oOmepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEUYETHOE YHCIIO,
B3aMMHO MPOCTHIE YHCIIA.

Haxoaute HamOobIIMA OOIMIMI JeIuTeIh M HauMeHbIee oOllee KpaTHOe
Yyuces U UCIOJIb30BaTh UX MPU PEUICHUH 3aja4, IPUMEHSITh anroput™ EBkiuna.

OnepupoBaTh TNOHSATUEM OCTaTKa IO MOMAYJII, HIPUMEHSTh CBOMCTBa
CpaBHEHUH MO0 MOYJIIO.

AJiredpanyvecKkue BbIPaKeHUs!

BripaxkeHust ¢ nepeMeHHbBIMHU.

Hcnonp3oBaTh anreOpandecKyl0 TEPMUHOJIOTHIO U CHMBOJIUKY, MPUMEHSTH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepuarna.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIPOKCHUW MNpPU 3aJaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXIECTBEHHBIC
npeoOpa3zoBaHus BEIPAKEHUIM, TOKA3bIBATh TOXK/IECTBA.

MHOTO4JIEHBI.

Beimonuare,  nmpeoOpa3oBaHus  IIEJOTO  BBIPAXKEHUS B MHOTOWICH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITHEM CKOOOK.

BoimonHaTh nefcTBUs (CI0KEHUE, BRIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWJICHAMHU, MPUMEHSTH (DOPMYIIBI COKPAIIEHHOT'O0 YMHOKEHU (KBaApaT u
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, Pa3HOCTb KBaJIpaTOB, CyMMa U pPa3HOCTh
KyOOB), B TOM YHCJIC JUTsI YIIPOILEHUS BHIYUCICHHM.

OcyliecTBIATh Pa3ioKEHUE MHOTOWIEHOB Ha MHOMXHUTEIH C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIIUPOBKHU ClIaraeMbIX, IPUMEHSIS
(opMyJIbl COKPALIEHHOTO YMHOXKEHUSI.

[IpumensaThs nmpeoOpa3oBaHusl MHOTOWICHOB JIJISl PEIICHHS PA3IHMYHBIX 33724
U3 MaTeMAaTHUKH, CMEXXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBa CTENMEHEH C HATypaJlbHBIMU TOKa3aTesIMU IS
peoOpa3oBaHUsl BEIPAKECHUH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeiHble ypaBHEHHUS C OJHOM MEPEeMEHHOW, NMPHUMEHss MpaBuia
nepexo/ia OT UCXOJHOTO YpaBHEHHUs K paBHOCUIILHOMY emy. [IpoBepsaTh, sABiIsIeTCS
JIM YUCJI0 KOPHEM YpaBHEHHUS.

[TonOupaTes mnpuMepsl TaAp 4YHUCEN, SBISIOMIUXCSA PEIICHUEM JIMHEWHOTO
ypaBHEHUS C IBYMsI IEPEMEHHBIMHU.



CtpouTh B KOOPJIMHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
IABYMsI TEPEMEHHBIMH, MOJb3YSICh TIpaUKOM, HPUBOAUTH MIPUMEPHI PELICHMUS
ypaBHEHUSI.

Pemate cucteMbl IByX JIMHEWHBIX YPAaBHEHHU C JBYMS IEPEMEHHBIMU, B TOM
quciie rpa@uIecKu.

CocTaBnsATe M pelaTh JIMHEHHOE YPABHEHUE WM CHCTEMY JIMHEHHBIX
YpaBHEHUN 1O YCJOBHUIO 3a/layd, HWHTEPIPETUPOBaTH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJy4EHHbIN Pe3yJIbTar.

DOyHKUNHA

Koopaunats! u rpaduxmu.

N3o0pakaTh Ha KOOPIUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHUE 3a/IaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, HMHTEPBaJbl, 3aAMMCHIBATh YHCIOBBIE IPOMEKYTKH Ha
anredpandecKoM S3bIKE.

OtMmeyaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAMHATaM.

OyHKIUH.

Crpoutb rpaduku TMHEWHBIX (PYHKIUI.

OnuceiBaTh C TMOMOUIbIO (PYHKIMH W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMMU: CKOPOCTb, BpPEMsl, pacCTOSHUE, L€HA, KOJIMYECTBO, CTOMMOCTB,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHHe (PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuii coco® MpeAcTaBieHUS W aHajdu3a WH(OpMAIUH,
U3BJIEKaTh U UHTEPIPETUPOBATh NH(OPMALINIO U3 IPaUKOB peaabHbIX IPOLECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh CBOMCTBA (PYHKUMH [Jis aHaiu3a Trpa@uKOB peabHbIX
3aBUCUMOCTEH (HyJau (QYHKIMH, NPOMEXKYTKHM 3HAKONOCTOSHCTBA (DyHKUHH,
NPOMEXYTKHA BO3pacTaHusl U yObIBaHMSA (YHKIMHM, HaHOOJIbLIEE W HaWMEHbIIEe
3HaYeHUs PYHKIUN).

Hcnonb3oBaTh rpauKu AJIs1 KCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, IPU
pelleHny 3aa4 U3 JPYyTruxX YYeOHbIX MIPEIMETOB U PEaIbHOM JKU3HH.

K xonity oOyuenus B 8 kj1acce oOy4aromuiicsi mOJyduT CAEAYOUIUEe MPeIMETHbIC
pEe3yJIbTATHI:
YucJia 1 BbIYUCIEHUS
NppaunonanbHble YnCIa.
[ToHuMath W WCOOJIB30BaTh TMPEACTABICHUS O PACIIMPEHUUA YHCIOBBIX
MHOKECTB.
CB00OOIHO OTepHUpPOBATh MOHATHUSIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJIpaTHBIM KOPEHb, UPPALIMOHATIBHOE YKCJIO, HAXOJIUTh, OIICHUBATh KBaJpaTHbIC
KOpHH, UCTIONB3Yd  TpU  HEOOXOJAMMOCTH  KaJbKYJSATOD, BBINIOJIHATH



npeoOpa3oBaHusl BBIPAKEHUHN, COJEP)KALINX KBaJpaTHbIE KOPHHU, HCHOJIb3Ys
CBOMCTBa KOPHEM.

Hcnonp30BaTh HaydaJgbHBIE MPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCell JUIsl CPABHEHHUSI, OKPYTJIEHUS U BBIYMCIEHUHN, H300pakaTh 1€HCTBUTEIbHbBIE
Yyycila TOYKaMU Ha KOOPAWHATHOM IIPSMOM.

Hcnonp30BaTh 3amucu OOJIBIIUX W MaJIbIX YHMCET C MOMOIIBIO AECSITUYHBIX
npobeil u creneHed yucna 10, 3amuchiBaTh U OKPYTJISATH YHUCIIOBBIE 3HAYEHMS
PEaIbHBIX BEIUYUH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1enmuMocCTb.

CB0oOOJHO omepupoBaTh IOHATHEM OCTAaTKa [0 MOAYJII0, IPUMEHSThH
CBOMCTBAa CPABHEHUM MO MOJYJIIO, HAXOJINUTh OCTAaTKHU CYMMBI U IIPOU3BEICHUS IO
JTAHHOMY MOJYJIIO.

AJiredpanyeckue BbIpaKeHUs

JpoOHO-palioHaIbHbIE BBIPAXKEHHUSL.

Haxonute momycTUMble 3HAY€HUs MEPEMEHHBIX B APOOHO-pAIllMOHATIBHBIX
BBIPAKECHUSAX.

[IprMeHSTh OCHOBHOE CBOKMCTBO PAallMOHAIBHON JIPOOH.

BoimonHaTe npuBeneHue anredpandyeckux Ipodeil Kk o0lemMy 3HaMeHATesto,
CIIOKEHUE, YMHOKEHUE, IeJIEHUE alnredpandeckux apooei.

BBINIOHATH TOXAECTBEHHBIE MPEOOPA30BAHMS PALIMOHATBHBIX BBIPAKEHUM.

[TpumensaTs npeoOpa3zoBaHUs BRIPAXKEHHUM 7S PELLICHUS Pa3IMYHBIX 33]a4 U3
MaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAJILHON IPAKTUKH.

Crenenu.

[IpuMeHATP TOHATHE CTENEHHM C LEJNbIM IOKAa3aTeleM, BbBIIOIHATH
npeoOpa3oBaHus BIPAXKEHHM, COIEPIKALIUX CTENEHH C LEIbIM ITOKa3aTEeJIEM.

HppauroHaabHbIe BBIPAXKECHUS.

HaxoauTe nonycTumble 3Ha4€HHS IEPEMEHHBIX B BBIPAKEHUSIX, COAEPIKAIINX
apu(pMeTHYeCKrEe KBaAPATHBIE KOPHH.

Bomonusate npeoOpa3zoBaHUs HPPALMOHANBHBIX BBIPAKEHUH, HCIOIb3Ys
CBOMCTBa KOPHEM.

YpaBHeHUS U HEPABEHCTBA

Pemats kBanpaTHbIe ypaBHEHHS.

Pemars 1po6HO-palioHalIbHbIE YPABHEHHUSL.

Pematep nuHEHHBIE ypaBHEHMS C IlapaMeTpaMH, HECJIOXKHBIE CHUCTEMBI
JIMHEMHBIX YPABHEHUH C ITapaMeTpaMHu.

[IpoBOAUTE HCCIIETOBaHNS YPABHEHUW M CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
NpUMEHEHHEM TrpapuuecKuX MpeAcTaBlieHuN (ycTaHaBIMBaTh, HMEET JIU
YPaBHEHUE WJIM CUCTEMa YPaBHEHUW pELIEHUs, €CIU HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT cioBecHOW (GOPMYIMPOBKH 3amadul K €€ aiareOpandeckoit
MOJENH C TIOMOIIBK) COCTaBIICHUS YPABHEHHS WJIM CHUCTEMbl YpaBHEHHIA,
MHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MMOJTYyUYEHHBIN pe3yJbTar.

[IpuMeHsATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JJIsi CpPABHEHUS, OLEHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM W HMX CHUCTEMBI, /1aBaTh
rpauueckyro WUTIOCTPALMIO MHOXKECTBA pEUICHUN HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIUU

[Tonnmatpe ¥ MCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O03HAYEHMsI), ONPENENsITh 3HaueHHE (YHKIMH O 3HAYEHUIO
aprymeHTa, OlpeAeiaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crpoutb rpaduku (pyHKUMN , ONMHUCHIBATh CBOMCTBA YMCIOBOW (DYHKLHU IO
e€ rpaduky.

K xonIity oOyuenus B 9 kj1acce oOy4aromuiicss mOJy4uT CAEAYOUe NPeIMETHbIC
pEe3yJIbTATHI:

Yucaa v BIYMCICHUSA

CBOOOMHO oOIEpUPOBATh MOHATHUSMHU: KOPEHb #-U CTENEHHU, CTENEHb C
pallMOHAIBHBIM TMOKA3aTeJIeM, HaxXOAUTh KOPEHb K-l CTENEHU, CTENEHb C
pallMOHANILHBIM TIOKa3aTeeM, HCMOJb3ysl MPU HEOOXOAUMOCTH KalbKYJSTOD,
IIPUMEHATH CBOWCTBA KOPHS 71-U CTENIEHU, CTENIEHH C PAlIMOHAIIBHBIM ITOKA3aTEJEM.

Hcnonb30BaTh NMOHATHE MHOMKECTBA JACHCTBUTEIIBHBIX YMCEN NPU PELICHUU
3a7a4, TPOBEJICHUU PACCYKJICHUHN U IOKA3aTEIbCTB.

CpaBHUBaTHL M  YNOPSAJOYUBATH JICUCTBUTEIbHBIE YHUCJIA, OKPYIJISAThH
JNECUCTBUTENILHBIE YHCIIA, BBINIOJIHATh MPUKUIKY PE3yJIbTaTa BBIYMCICHUM, OLIEHKY
YUCJIOBBIX BBIPAKCHUMU.

AnredpanvyecKue BbIpaKeHUA

CB00OOHO oOmEpUpOBaTh MOHATHEM KBAJpaTHOTO TPEXWICHA, HaXOJUTh
KOPHU KBaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXUWICH HA JIMHEWUHBIE MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaApAaTHBIE yPAaBHEHUWs, YPAaBHCHMS, CBOISIIUECS K
HUM, APOOHO-paIMOHAIIbHBIE YPABHEHHUSI.

PemaTte Hec0KHBIE KBaJpaTHBIC YPABHEHUSI C TAPAMETPOM.

Pemate nuHEHBIE HEpaBEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA, HCIIOJIb30BATh
METOJ WHTEPBAJIOB, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOW MPSMOM,
3aIMChIBATh PELICHUE C IOMOIIBI0 CUMBOJIOB.

Pemate cucremsl ABYX JIMHEHMHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU U
CHUCTEMBI JBYX YPAaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHECUHBIM.

Pemats HECIOKHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHHUM C TAPAMETPOM.



[IpumeHsATh METOABl PABHOCHIBHBIX MPE0OpPa30BaHMM, 3aMEHBI MTEPEMEHHOM,
rpaduyecKoro MeToAa MpH PelIeHUH YpaBHEHUH 3-11 U 4-1 cTereHel.

Pemate  cucTeMbl  JIMHEHHBIX  HEPABEHCTB, CHCTEMbl  HEpPABEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, H300pakaTb pELIEHUE CHUCTEMBI
HEpaBEHCTB Ha YMCIIOBOM NPSIMOM, 3alIMCBhIBaTh PEIIEHUE C TOMOLIBIO CHMBOJIOB.

Pemiatb ypaBHEHUs, HEPABEHCTBA W HUX CHCTEMBI, B TOM 4YHUCIE C
OTrpaHUYECHUSIMU, HAIIPUMED, B LEJbIX YHUCIAX.

[IpoBOAUTE HCCIIETOBaHNS YPABHEHUW M CUCTEM YPAaBHEHHUM, B TOM YHCIIE C
MpUMEHEHHuEM Tpaduueckux TMpeaAcTaBieHuid (yCTaHABIMBATh, WMEET JIU
YPAaBHEHHE WM CHCTEMA YPAaBHEHUU pPEIICHUS, €CIA UMEET, TO CKOJbKO, U
npouee).

Pemiath TEKCTOBBIE 3aJayM alreOpaMvdeckKuM CIOCOOOM C TOMOIIBIO
COCTAaBJICHHSI YPAaBHEHUI, HEPABEHCTB, UX CHCTEM.

Hcnonp30BaTh ypaBHEHHS, HEPABEHCTBA MU HMX CHUCTEMBI ISl COCTABJICHUS
MAaTEMaTU4YECKOM MOJEINA PEaJTbHOM CUTyallMd WA IPUKIAJIHOM 3a]1a4H,
MHTEPHPETUPOBATH NOJYUECHHBIE PE3YJIBTATHI B 33JAHHOM KOHTEKCTE.

Yucii0Bble MOCIECA0BATEILHOCTH H IIPOrPeCcCHU

CB00OOMHO oOmepupoBaTh MOHATUSIMHU: 3aBUCHUMOCTb, (YHKIMS, Tpauk
GyHKUMH, TpsMas NOPONOPLHUOHATBHOCTb, JIMHEWHas (yHKUUA, oOpaTHas
MPONOPLMOHAIBHOCTD, Mapadosa, runepooia, KyCOuHO-3a1aHHast PyHKIKS.

UccnenoBarh PyHkImio mo e€ rpaduky, ycTaHaBIMBAaTh CBONCTBA (DYHKIIHIA:
00JacTh oOmpeneraeHusi, MHOXKECTBO 3HAYCHHM, HYJIM (YHKIHUHU, MPOMEXYTKH
3HAKOMOCTOSIHCTBA, TPOMEXYTKM BO3pacTaHuss M yObIBaHUSA, YETHOCTb U
HEYETHOCTbh, HANOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUS, ACUMIITOTBHI.

Pacnio3naBaTh kBaapaTnyHyr0 QYHKIHIO 1O (GOpMYJiE, TPUBOIUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUIUN U3 peaTbHOU KU3HU, PU3UKHU, TEOMETPUH.

Onpenensate nonoxeHue rpaduka KBaJApaTUYHOW (PYHKIMU B 3aBUCUMOCTH
oT €€ K03 (DUITUEHTOB.

Ctpoutrh rpaduk  KBagpaTUYHON  (YHKIMH, OIMUCHIBATH  CBOWCTBA
KBaJpaTUYHOU (PyHKIMM 10 €€ rpaduky.

Hcnonp30BaTh CBONMCTBA KBAAPATUIHOW PYHKIIMM JIJIs1 pEIICHUS 3a/a4.

Ha npumepe kBaapatnyHo PpyHKIMU cTpouTh rpaduk QpyHkuu y =af(kx +
b) + ¢ ¢ momotpo MpeodpazoBanuit rpaduka GyHKIUN y=f(X).

WNnnmtoctpupoBaTh € TOMOIIBIO Tpaduka peasbHYI0 3aBHCHUMOCTb WM
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

Apudmernyeckasi U reoOMeTpHUYECKasi NIPOrPecCuu

CB060OHO ONEpUPOBATH MOHATUSAMU: TIOCIEA0BATEIBHOCTD, apudMeTndecKas
U TEOMETPHUYECKas POIPECCUMU.



3amaBaTh MOCHEAOBATEIBHOCTH pPa3HBIMU CIIOCOOAMU: OMHCATEIbHBIM,
TaOJIMYHBIM, C IOMOLIBIO (HOPMYIIBI #-T'O WIEHA, PEKYPPEHTHBIM.

BbIMONHATE  BBIYMCIEHHUSIT C  HCMOJIb30BaHHEM (OpPMYJ 7n-TO  4jieHa
apu(PMETUIECKON U T€OMETPUUECKON MTPOrPECCUl, CYMMBI IIEPBBIX # YJIEHOB.

N300paxaTh WIEHbl IOCIEIOBATENIbHOCTY TOYKaMU Ha KOOPJIMHATHOU
IUIOCKOCTH.

Pematpe 3a7aun, CBA3aHHBIE C YMCIOBBIMH IOCIIEIOBATEIBLHOCTSIMH, B TOM
YUCIIE 33/1a4¥ U3 PEaJbHOM KU3HM (C UCIOJIb30BAHUEM KaJIbKYJISATOPA, HU(PPOBBIX
TEXHOJIOTHH).

Pacno3sHaBaTh ¥ NOPUBOAUTH NPUMEPBl KOHEYHBIX U  OECKOHEUHBIX
MOCJIEIOBATEIbHOCTEH,  OrPAaHMYEHHBIX  IOCJIEIOBATEIBLHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIOIIUX ) MOCIE0BATEILHOCTEH.

HMeTh npeAcTaBlIeHUE O CXOAUMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CyMMy O€CKOHEYHO YOBIBaroOIIel reOMEeTPUUECKON MPOrPeCCHH.

[IpumeHsATh METOA MaTeMaTHYECKOM MHIYKIIUU MTPU PEIIEHUH 3a]1ay.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HauMeHoBaHUe pa3iejioB H TeM nudpoBbIe
Ne i/m P Konrpoanusie | IlpakTuueckue (1ubp )
NpOrpamMmel Bcero o0pa3oBaTeIbHbIe
padoThI padoThI
pecypcebl

YUCJIA U BBIUMCIIEHMSL, buGmnorexa [IOK

1 11 1 https://m.edso0.ru/77¢09b1
PanyoHanbHble yncia (IIOBTOPEHHE) 3

bu6mmoreka [JOK

OYHKIINN. K

2 1 OOP/HMHATEL I 17 1 https://m.edsoo.ru/77¢09b1
rpaduku. OyHKIIH 3
AJITEBPAMYECKUE BBIPAYKEHUSL. bubmorexa LOK

3 7 https://m.edsoo.ru/77e09b1
BripaxkeHus ¢ IepeMEHHBIMH 3

A VPABHEHUSA U CUCTEMBI 10 | fg@;‘omga HO/I; 00b1
YPABHEHUI. JIuneiinble ypaBHEHHS 3 RSBS00 A
YUCJIA U BLIUMCIIEHUSL. Crerens ¢ bubmorexa LOK

5 6 https://m.edsoo.ru/77¢09b1
HATypalIbHEIM TI0Ka3aTelleM 3
AJITEBPAMUECKUE BBIPAXKEHHS. buGmmorexa [IOK

6 23 1 https://m.edsoo.ru/77¢09b1
MHoro4ieHbl 3
AJITEBPANYECKUE BBIPAXKEHUSL Bubmaorexa ITOK

7 . 14 1 https://m.edsoo.ru/77¢09b1
®OpMyIIbI COKPAIEHHOTO YMHOKEHUS ;

8 UNCJIA U BBIUUCJIEHUS. [lenumocTh 10 bubnuorexa [IOK




https://m.edsoo.ru/77e09b1

3

bu6mmoreka [JOK

9 OYHKUUU. JInneiinas GyHKIusS 16 https://m.edsoo.ru/77e09b1
3
YPABHEHUS U CUCTEMBI bubnuorexa [JOK
10 YPABHEHMMN. CrcTteMbl TMHEHHBIX 14 https://m.edsoo.ru/77e09b1
ypaBHEHHIA 3
[ToBTOpenue, 06061IeHNE, bubmmorexa TIOK
11 . 8 https://m.edso0o.ru/77e09b1
CUCTEMaTH3aI1s 3HAHUH 3
OBLIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHUe Pa3aeioB H TeEM nudpoBbIe
Ne i/ P Konrpoasusl | Ilpakruueckue (upp )
NpPOrpaMMbI Bcero 00pa3oBaTeJbHbIE
e padoThblI padoThI
pecypebl
VPABHEHUS 1 HEPABEHCTBA. buGnnorexa [IOK
1 20 1 https://m.edsoo.ru/6d40b70
HepasenctBa 4
YUCJIA Y BBIYUCJIEHUSL. KBagpaTHbiii bubmorexa [IOK
2 17 1 https://m.edsoo.ru/6d40b70
KOpEHb 4
VPABHEHUS M HEPABEHCTBA. bubmiorexa [JOK
3 17 1 https://m.eds00.ru/6d40b70
KBanpaTHbie ypaBHeHUS 4
AJITEBPAMYECKUE BBIPAJKEHUS. Bubmorexa IJOK
4 17 1 https://m.edsoo.ru/6d40b70
JpoOHO-panoHAIbHBIC BRIPAKECHUS 4
YPABHEHUS 1 HEPABEHCTBA. bubnnorexa LOK
5 19 1 https://m.edsoo.ru/6d40b70
JIpoGHO-pallMOHANIbHBIE YPABHEHHS 4
bubnuoreka [JOK
6 OYHKIMU 15 1 https://m.edso0.ru/6d40b70
4
AJITEBPANYECKHE BBIPAXKEHUSL. bubnnorexa LIOK
7 14 https://m.edsoo.ru/6d40b70
Crenenu 4—1’—
8 UNCJA U BBIUMCJIEHUA. lenumocTh 7 1 bubnmoreka [JOK

https://m.eds00.ru/6d40b70




4

[ToBTOpenwue, 06001IeHNE,
cUCTEMAaTH3alus 3HAHUI

10

but6mmoreka [JOK
https://m.edsoo.ru/6d40b70
4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3/iesioB U TeEM (undposbie)
Konrpoiasbusie | IIpakTnyeckue
n/n NPOrpaMmMbl Bceero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Bbu6moreka [JOK
! ®YHKLMH 25 ! https://m.edsoo.ru/133deaba
) YPABHEHUA U HEPABEHCTBA. 15 1 bubnmorexa [JOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUWSA 1 HEPABEHCTBA. 75 1 bubmuorexa [JOK
VYpaBHEHHUs], HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJTEAOBATEJIBHOCTHU 25 1 bubnuoreka [JOK
N TTPOT'PECCUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BbIPAXKEHU L. 12 1 bubnuorexa [JOK
CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeNIeM https://m.edsoo.ru/133deaba
6 [ToBTOpenue, 06061IeHNE, CUCTEeMaTH3aLUs 34 | bubnnorexa [IOK
3HAHUI https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 6 0







IHOYPOYHOE IIJIAHUPOBAHHUE

7 KJIIACC
Kosnn4yectBo 4yacos Hdara
Ne DJIeKTpOHHbIe U} poBbIE
Tema ypoka Kontpoabnubie | IlpakTuyeckue | H3y4YeHH
n/m Bcero o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI b

[ToBTOpenue. PannoHanbHbie
qycia

bu6mmoreka [JOK
https://m.eds00.ru/33926902

IToBTropenue. CpaBHeHue,

) YIOPSOYMBAHUE U 1 bu6nuoreka [JOK
apupMeTHYeCKue JeHCTBUS C https://m.edsoo.ru/fba3fad7
paluMoOHAIbHBIMH YHCIAMU

3 [ToBTOopenue. Uucnosas npsmas, | bubnuoreka [IOK
MOZYJIb YHCHa https://m.edsoo.ru/2a6f552b
[ToBTopenue. [IponeHTHI,

4 3anuCh MPOLIEHTOB B BUE | bubnuotexa [IOK
IpoOu u 1podu B BUIE https://m.edsoo.ru/eeee7517
IIPOLIEHTOB
IToBTOpenue. Tpu OCHOBHbIE bubnuorexa [IOK

5 1
3aJ1a4d Ha MTPOLIEHTHI https://m.edsoo.ru/a8dd2elf

6 IToBTrOopenue. Tpu oCHOBHBIE 1 bubnuorexa IIOK
3aJ1a4d Ha IPOLICHTHI https://m.edsoo.ru/aec009860
IToBTOpeHue. Pemenne

7 TEKCTOBBIX 33/1a4 1 Bubmmorera [JOK

A https://m.edso0.ru/73459¢c0c
apudmeTnyeckum crnocodbom

8 [ToBTOpenue. Pemenue 3anay u3 1 but6mmoreka [IOK

peabHOM MPAaKTUKH HA YaCTH,
JOpoOu, TPOUEHTHI, IPUMEHEHUE

https://m.edsoo.ru/e8f7b535




OTHOILICHUH U MPOTIOPIIHIA TPU
pelIeHnH 3a1a4

[ToBTrOopenue. Pemenne 3anay us
peanbHOU MPAKTUKKU HA YacCTH,

KoopauHat. AGciucca u

9 00u, MPOLICHTHI, IPUMCHEHUE bubmorexa [OK
FPODH, TP vH 1P . https://m.edsoo.ru/1125b3e3
OTHOIIICHUH W IPONOPIUHI TIPU
pelieHuy 3a1a4
IToBTOpenue. Peanbubie
10 3aBUCUMOCTH; PEIICHHE 3a1a4 bubnmoreka [JOK
Ha JBWXKEHUE, padoTy, MOKYIIKH, https://m.edsoo.ru/f3clcefa
HaJIOTH
1 Konrponsnas pabora o Teme bubnuoreka LIOK
"PannonanbHpie yncia' https://m.edsoo.ru/577c44c3
12 Koopaunara Touku Ha NpsIMOM bubmmorexa [JOK
P p https://m.edso0o.ru/75¢93948
13 YucnoBsie MPOMEXKYTKH bubmmorexa [IOK
p Y https://m.edsoo.ru/bcbb7941
14 UucnoBbie TPOMEKYTKU bubamorexa [OK
p Y https://m.eds00.1ru/f6¢6070¢
Paccrosane Mexay IByMs
15 TOYKaMH KOO I/IHZTHO};I bubamorexa [OK
. P https://m.edsoo.ru/7efdfdlc
PSIMOit
[IpssMoyronbHas cucreMa
16 KoopauHat. Abciucca u bubnuorexa LIOK
OopAWHATa TOYKH Ha https://m.edsoo.ru/b9eded96
KOOPJAMHATHOW TTIOCKOCTH
17 [IpsimoyronbHast cucrema bubnuoreka [JOK

https://m.edsoo.ru/b32bcda3




OpJIvHATa TOYKH HA
KOOPJMHATHOW TNIOCKOCTH

[Tpumeps! rpaduKoB, 3a1aHHBIX

bu6mmoreka [JOK

18
dbopmynamu https://m.edsoo.ru/8e566725
19 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka LIOK
dbopMyamMu https://m.edsoo.ru/8e566725
20 UYrenue rpauKoB pearbHbIX bubnuoreka LIOK
3aBUCUMOCTEH https://m.edsoo.ru/add42ela
)1 O yHKIIMOHAIBHBIE 3aBUCUMOCTH bu6mmoreka [JOK
MEXy BEIIMYMHAMU https://m.edso00.ru/399486d6
Tloustue pyaxuun. Oyarmus
22 Kak MaTehf;};Hq:CKaﬂ 131]0 enb bubmmorexa [TOK
a https://m.edsoo.ru/d08d33da
peanbHOro mpoiiecca
Ilonstue pyaxuun. Oyarous
23 Kak MaTel\(/Il;};H‘{eCKaﬂ 131]0 eNlb bubmmorexa [IOK
s https://m.edsoo.ru/ec27f703
peanpHOro mpolecca
ITonsitue hynkuuu. OyHKIUA
24 KakK MaTeh(/g};HqECKaﬂ 131]0 :J'IB bubmmorexa [IOK
s https://m.edsoo.ru/b951dcc6
peanpHOro mporecca
25 OO6nacTh onpeneneHus u bubnunoreka [JOK
001acTh 3HAYCHUI (PYHKIIHH https://m.edsoo.ru/b51c9ad0
26 OO6nacTh onpeneneHus u bubmuorexa [JOK
00acTh 3HaYEHUIN (PYHKIINH https://m.edsoo.ru/f7bde192
but6mmoreka [IOK
27 Criocober sananms pyricim https://m.edsoo.ru/84d1f13d
bu6moreka [JOK
2 r
8 padu pymxiun https://m.edsoo.ru/17e3cf26
29 KonTponbnas pabota no teme bubnunoreka [JOK




"KoopauHatsl u
rpadukn. OyHKIun"

https://m.edso00.ru/69768400

BeIpaxkeHue ¢ nepeMeHHBIMH.

30 3HaueHne BBIPaKEHHUS C bubmorexa HOK
p https://m.edsoo.ru/f4ad2f98
MepeMEHHBIMHU
BeIpaxenue ¢ nepeMeHHbIMH.
31 3HaueHue BEIPAKEHUS C bubmorexa LIOK
P https://m.edsoo.ru/637eaf29
MepeMEHHBIMU
Bripaxkenue ¢ nepeMeHHbIMH.
32 3HaueHne BEIPAKEHUS C bubmorexa [IOK
P https://m.edsoo.ru/4a51a482
MepeMEHHBIMU
[IpencraBieHne 3aBUCIMOCTH
33 MEXIY BEJIMYNHAMU B BUIE Bubmaorexa ITOK
y A https://m.edsoo.ru/b50dfb83
bopMmybt
[IpencraBieHne 3aBUCUMOCTH
34 MEXIYy BEJIMYUHAMU B BUE bubmorexa LIOK
y A https://m.edsoo.ru/d455ec7d
hopMyIIBI
bu6mmoreka [IOK
35 Bhrancnenus 1o popmyam https://m.eds00.1u/21329819
bu6mmoreka [IOK
36 Bhrancnenus 1o popmyam https://m.edsoo.ru/al9718d5
YpaBHEHUE € OOHOU
37 nepeMennon. Kopeun bubmmorexa TIOK
p - ROP https://m.edsoo.ru/2cfa2578
ypaBHEHUS
13 CBoiicTBa ypaBHEHU C OJJHON bu6nuoreka [JOK
[IEPEMEHHOMN https://m.edsoo.ru/db13ed37
19 CBoiicTBa ypaBHEHHI ¢ OAHOU bubnmoreka [JOK

MePEMEHHOMN

https://m.edsoo.ru/42fc80d4




bu6mmoreka [IOK

40 P i
ABHOCIIHOCTE YpaBHCHIH https://m.edsoo.ru/941ec3cS
YpaBHEHUE KaK
41 MaremMaTuyeckas MoJIeb bubmorexa [OK
. g https://m.edsoo.ru/bala9158
peanbHOU cUTyaluu
4 Uucno kopHe# JIMHEMHOTo bubnuotexa [IOK
ypaBHEHUS https://m.eds00.ru/265c¢6984
43 Yucio KopHEHR JIMHEMHOT O bubnuoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7bf1a6f2
Pemenue TekCTOBBIX 33124 €
44 IMOMOUIBIO JIMHERHBIX bubmmorexa [IOK
HHpIO https://m.edsoo.ru/3f47df53
ypaBHEHU
45 JInHeitHoe ypaBHEHUE, bu6nuoreka [JOK
coJieprkaliiee 3HaK MOJyJIst https://m.edsoo.ru/5e622cas
KoHnTponbHas paboTta 1mo Temam
46 "Bripaxenusi ¢ nepeMeHHbIMU" bubmorexa [OK
p . p ’ https://m.edsoo.ru/0a2d19¢8
"JIunelinple ypaBHeHUS"
47 CreneHb ¢ HaTypaJIbHBIM bubmuorexa [JOK
IoKa3arejieM https://m.edsoo.ru/ececd6f0
43 CBoiicTBa CTENEHU C bubmuoreka [JOK
HATypaJIbHBIM MOKA3aTEIEM https://m.edsoo.ru/544ee370
49 CBoiicTBa CTENEHU C bubmuoreka [JOK
HATypaJIbHBIM MOKA3aTEIEM https://m.edsoo.ru/464c8d47
CBoiicTBa CTENEHU C bubnuorexa [JOK
50
HaTypaJIbHBIM IOKA3aTeIEM https://m.edsoo.ru/d24f2e6a
3anuch 4nciia B ACCATUYHON
. but6mmoreka [IOK
51 MO3UIIMOHHOM CUCTEME

CUHCIICHUA

https://m.edsoo.ru/fc6f6868




3amnuch Ynucia B JECATUYHON

bu6mmoreka [IOK

>2 TO3MIHMOHHOM CHCTEME https://m.eds00.1ru/75¢2d600
CUHCIIEHUSI
Ongouwiensl. OqHOYIIEH
53 cranmaptHoro Buaa. CteneHb bubmorexa TIOK
slap sa. https://m.edsoo.ru/353073de
OJIHOYJIECHA
Onaounenbl. OnHOYIEH
54 craHgaptHoro Buja. CteneHb bubmmorera [JOK
ap A https://m.eds00.ru/91928350
OIHOYJIEHA
Mmuorouiensl. MHOro4wieH
55 cranpaptHoro Buja. CteneHpb bubmoreia HOK
ap Aa. https://m.edsoo.ru/5b0ab67c
MHOTOYJICHA
Mmuorouiaensl. MHOro4ieH
56 ctaHjaptHoro Buja. CteneHpb bubmoreia LHOK
ap sa. https:/m.edsoo.ru/f089268b
MHOTOYJIEHA
57 CrnosxeHue v BHIYMTAHNE bubnuoreka [IOK
MHOTOYICHOB https://m.eds00.ru/9d200635
53 CroxeHne 1 BBIYMTaHUE bubnuorexa [JOK
MHOTOYICHOB https://m.edsoo.ru/f4564f5¢
59 Cro)xeHne ¥ BEIYUTaHUC bubmuoreka [JOK
MHOTOWICHOB https://m.edsoo.ru/2580eb67
60 YMHOXEHUE U JieJIeHUE bubmuoreka [JOK
MHOTOWICHOB https://m.edsoo.ru/9¢5782fa
61 YMHOXEHUE U JieJIeHUE bubmuotexa [JOK
MHOI'OYJICHOB https://m.edsoo.ru/5848f972
2 YMHOXEHHUE U IeJICHHE bubmuotexa [JOK
MHOI'OYJICHOB https://m.edsoo.ru/42e5476a
63 VYMHOXKEHHUE U JeTICHUE bu6mmoreka [IOK




MHOI'O4JICHOB https://m.edsoo.ru/54de7288
64 [Ipeo6pa3zoBanue 1enoro bubnuoreka LIOK
BBIPAYKEHNS B MHOTOWIECH https://m.eds00.ru/35¢66869
[IpeoOpazoBanue 1eI0r0 bubnuorexa LIOK
65
BBIPAYKEHHS B MHOTOWIECH https://m.edsoo.ru/c6a6cdf9
66 [IpeoOpazoBanue 1eI0r0 bub6nuorexa IIOK
BBIPQXEHHS B MHOIOWIEH https://m.edsoo.ru/4c88622
bu6mmoreka [JOK
K
67 OPHH MHOTORICHA https://m.edsoo.ru/f1ec8044
bubmuoreka [IOK
68 K
OpHH MHOTORIICHA https://m.eds00.ru/d96f328f
ToxnectBo. ToxkaecTBEHHBIE
69 npeoopa3soBaHus Bubmzorexa HOK
peobp . https://m.edsoo.ru/386961a4
anreOpandecKux BHIPAKECHUN
ToxnectBo. ToXX1eCTBEHHBIE
70 peodpa3oBaHus Bubmaorexa LIOK
peodp . https://m.edsoo.ru/5f80fed0
anreOpanvecKux BbIpaKeHHM
ToxnectBo. ToXIecTBEHHEIE
71 npeodpa3oBaHus Brbmaorexa IIOK
peobp . https://m.eds00.1u/2c¢628e8f
anreOpanvecKuX BhIPAKECHUN
ToxmectBo. ToxkaecTBEHHbBIE
72 nmpeoOpa3oBaHus Brbmaorexa [IOK
peodp . https://m.edsoo.ru/516¢60cc
anreOpanvecKux BhIPAKEHUN
ToxxnectBo. TokaecTBEeHHBIE
73 npeoOpa3oBaHus Bubmiorexa TIOK
peobp . https://m.edsoo.ru/8b4509ae
anreOpanvyecKuX BbIpaXKeHHM
b K
74 JlokazaTeabCTBO TOXKIECTB n6nmorexa O

https://m.edsoo.ru/2fade7af




KonTponbhas pabota no Temam

75 "CreneHs ¢ HaTypajlbHbIM Bubmmorera [IOK
P https://m.edsoo.ru/1d3f3417
nokaszaresieM", "MHuorouiaeHs!"
76 KBagpar cymMmsl 1 kBajpaT bubnmoreka [JOK
Pa3HOCTH JBYX BBIpaKEHU https://m.edsoo.ru/6fb067fd
77 KBaznpaT cyMMBbl HECKOJIBKUX bubnuorexa [IOK
BBIPA)KCHUIN https://m.edsoo.ru/bda0e3bb
73 Ky6 cym™msI 1 ky0 pasHoctu bubnuorexa IIOK
JBYX BBIpaXCHUHN https://m.edsoo.ru/0a860ffb
79 Pa3HocTh KBaipaToB ABYX bubmuorexa [JOK
BBIPAKCHUI https://m.edsoo.ru/3ca88a25
20 [IpousBenenue pa3HoCTH U bubnuoteka [IOK
CYMMBI JIBYX BbIpaKEHUI https://m.edsoo0.ru/b7¢55369
21 [IpousBeneHue pazHOCTH U bubnuoreka [IOK
CYMMBI JIBYX BbIpaKEHUI https://m.edsoo.ru/90888a13
2 CyMMa 1 pa3HOCTh KyOOB JIBYX bubnuoreka [JOK
BBIPAKECHHI https://m.edsoo.ru/d96daf29
23 CymMa 1 pa3HOCTh KyOOB JIByX bubnmoreka [JOK
BBIPAKCHUIN https://m.eds00.ru/926125000000
24 Paznoxenve MHOrOWI€HA HA bu6mmoreka [{OK
MHOXXUTEIIN https://m.edsoo.ru/22e93da2
[IpousBenenre pazHocTu
25 CYMMBI JIBYX BBIPaKE€HUH, bubnuorexa [IOK
CyMMa M pa3HOCTh KyOOB JIBYX https://m.edsoo.ru/0a52deal
BBIPAYKEHUI
26 Paznoxenne MHOro4ieHa Ha bubmuoreka [JOK

MHOXUTCEIN

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




Brinecenue O6H_ICFO MHOXHUTCIIA

bu6mmoreka [JOK

87 3a CKOOKH https://m.edsoo.ru/ea75a23f
bu6mmoreka [IOK
88 Meron rpynmuposku https://m.edsoo.ru/3a40blcb
KonTponbhas pabota no teme
89 "DopMyNIBl COKPAIIEHHOTO bubmmorexa HOK
pMYy " partt https://m.edsoo.ru/07d38a8¢
YMHOKEHUS
90 JenuMOoCTb LIeNIbIX YUCEN. bubnuorexa [IOK
CBolicTBa O€IUMOCTHU https://m.edsoo.ru/08¢730f5
91 JenuMOoCTb LIeNIbIX YUCEN. bubnuoreka [JOK
CBolicTBa 1€IMMOCTH https://m.edsoo.ru/bad2¢132
9 IIpocTsle U COCTaBHBIE YUCIIA. bubnuoreka LIOK
YETHbIC M HEUETHRIC YHCIIA https://m.edsoo.ru/60be55f1
93 [Ipu3naku genumocTu Ha 2, 4, bu6mmoreka [JOK
8,5,3,6,9,10, 11 https://m.edsoo.ru/9f5ccce3
94 [Ipu3Haku genumMocTy Ha 2, 4, bu6mmoreka [{OK
8,5,3,6,9,10, 11 https://m.edsoo0.ru/9007290
[IpusHaku AEMUMOCTH CyMMBI U
95 MPOU3BEACHUS 1EBIX YHCET bubmmorexa TIOK
P 8 I https://m.edso00.ru/93a99bd9
MpY PEUICHUH 33724
Hanbonpmmii 00muii 1enuTensb
96 M HauMeHblilee o011iee KpaTHOE bubmorera [IOK
B P https://m.edsoo.ru/8a630e47
JIBYX YUCEN
bu6mmorexa [JOK
B
o7 SAHMHO HPOCTRIC HHCITa https://m.edsoo.ru/9aaef77f
08 Anroputm EBknunpa. Jlenenue ¢ bubmuoreka [IOK
OCTaTKOM https://m.edsoo.ru/c87035fb
99 CpaBHEHHS 1IEJIBIX YUCET 110 bubnunoreka [JOK




MOAYJIIO HATYPAJIBbHOT'O YHUCJIa

https://m.edsoo.ru/f9d5b3a6

100 Jluneitnas ynkuus, eé bubnuoreka LIOK
CBOMCTBa https://m.edsoo.ru/41aa7bb3
101 Jluneiinas QyHkius, eé bubnuorexa LIOK
CBOMCTBa https://m.edsoo.ru/4e2119b0
102 Jluneiinas QyHkius, eé bub6nuorexa IIOK
CBOMCTBA https://m.edsoo.ru/e8437668
N bu6mmoreka [JOK
103 I'pagux meitHoH QyHKIIH https://m.edsoo.ru/f5e¢53469
.. bu6mmoreka [JOK
104 I'pagux maneittol QyHKIH https://m.edsoo.ru/18ad2ac8
.. bu6nmoreka [JOK
105 I'pagpuk manelinol pyHKIHH https://m.edsoo.ru/f8195d52
. . bubmuoreka [IOK
106 I'pagpuk maHelHOM QyHKIHH https://m.edsoo.ru/c8basSab4
_ bubmmoreka IIOK
107 T'pagpux dpynxmm y = | x| https://m.edsoo.ru/ecff8e85
_ bubmmoreka IIOK
108 T'pagux pynxumm y = | x| https://m.edsoo.ru/bb45db77
_ bu6nuoreka [JOK
109 T'pagux gy y =[x | https://m.edsoo.ru/da73dc7f
bubmuoreka [IOK
11 r =
0 paduk Gk y = | X | https://m.edsoo.ru/5ac03aee
bu6nmoreka [JOK
11 Kycoumo-3anaHHEIe QyHKIM https://m.edsoo.ru/85edbbd4
bu6mmorexa [JOK
12 KycouHo-3anaHHEIC yHKIMA https://m.eds00.ru/99d09b30
113 Kycouno-3anannbie QyHKINN bubnuoreka [JOK




https://m.edsoo.ru/635cc345

bu6mmoreka [IOK

H4 Kycouno-sananmsie dyHKim https://m.edsoo.ru/7acbfc82
Kontponbhas pabota no remam
115 "lenumocts", "JIunelHas brbmorexa [OK
’ https://m.eds00.ru/59839575
byskms"
116 VYpaBHeHUE ¢ IByMS bubnuorexa [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/0b833¢c48
17 VYpaBHeHUE ¢ IByMS bubnmoreka [JOK
[IEpEMEHHBIMU https://m.edsoo.ru/8aa0563b
118 I'padux TUHEHHOTO ypaBHEHUS bubnuorexa LIOK
C IBYMS IIEPEMEHHBIMH https://m.edsoo.1u/f531d258
119 I'padux TUHEHHOTO ypaBHEHUS bubnuorexa IIOK
C IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/052a49¢ec
120 CucTteMbl TMHEHHBIX YPaBHEHHUI bu6nuoreka [JOK
C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/21e9d205
121 Cucrembl TMHENHBIX YPABHEHUI bubnmoreka [JOK
C IBYMs IIEPEMEHHBIMU https://m.edsoo.ru/aca95fa8
I'padmueckuii MeTo1 perieHus
122 CI/II)C”I(“beMBI JII/IHeI‘/'IHI,IXIl . ABHEHUU bubmmorexa [IOK
yp https://m.edsoo.ru/1ed426df
C IByMsI IEPEMEHHBIMU
I'padnueckuii MeTo1 pemieHust
123 cylzciMm J'II/IHGﬁHI:IXIl . ABHEHUU bubmmorexa [JOK
yp https://m.edsoo.ru/2e93b7ef
C IByMsI IEPEMEHHBIMU
124 Pemienue cucrem JUHEHHBIX bu6mmoreka [JOK

YPaBHEHUU C JBYMSI
IIEPEMEHHBIMU METOIOM
MOJCTAHOBKH U METOJIOM

https://m.edsoo.ru/a8e82568




CJIIOKCHHA

125

Pemenne cucrem TUHESHHBIX
YpPaBHEHUH C JBYMSI
MePEMEHHBIMU METOJIOM
IOJICTAHOBKH M METOJIOM
CIIOKEHHUS

bu6mmorexa [JOK
https://m.edsoo.ru/bb15461¢

126

Pemenne cucrem TUHESHHBIX
YPaBHEHUU C IBYMsI
MepEMEHHBIMU METOJIOM
IOJICTAHOBKH ¥ METOJIOM
CITOKEHHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/fb0df920

127

Cucrema IByX JTUHEHHBIX
YPaBHEHUU C JBYMSI
IIEPEMEHHBIMU KaK MOJIEb
peanbHON CUTyalluu

Bbu6mmorexa [JOK
https://m.edsoo.ru/fcd17b39

128

KonrponsHas padora no teme
"CucTteMbl JIMHEUHBIX
ypaBHenuit"/ Beepoccuiickas
IIpoBepoyHas pabora

bu6mmoreka [JOK
https://m.edso00.ru/9¢548408

129

Hrorosast KOHTpOIbHAS
pabota / Bcepoccuiickas
npoBepouHas paboTa

130

[ToBTOpenue u o6o0IIEHHE.
Pemenue cucteM THHEHHBIX
YpaBHEHHI C IBYMs
HEePEMEHHBIMH METOIOM
IIOACTAaHOBKH U MCTOAOM
CIIOYKCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/e04bbe00




131

[ToBTOpEeHME M 0000IIEHNE.
CreneHp ¢ HaTypaJbHBIM
[MOKa3aTeyIeM

bu6mmoreka [IOK
https://m.edsoo.ru/c333abcb

[ToBTOpeHue u 06o0IIEeHNE.
O)IHO‘IJ'IGHI)I 1 MHOTOYJICHBI.

bu6mmoreka [JOK
132 T 1
OHACCTBEHHbIC https://m.eds00.ru/9632cb84
npeoOpa3oBaHus
anreOpanvecKuX BhIPAKEHUN
[ToBTOpeHue u 06001IIeHNE.
133 dopMybl COKpPAIIEHHOTO 1 bubmorexa TIOK
pMY pail https://m.edsoo0.ru/e7992533
YMHOKCHHS

134 [ToBTOpEeHue u 06001IEeHNE. | bubnuoreka LIOK
Koopaunate! u rpaduxmu. https://m.edsoo.ru/4dc4df36
[ToBTOpenue u o6o0IIEHHE.

135 Jluneiinas pyHkuus u e 1 bubnmorexa LIOK

B YHEI https://m.edsoo.ru/d7eebfla
CBOMCTBa
[ToBTOpEeHME M 0000IIEHNE.

136 Pemenue cucteM JTMHEWHBIX | bu6mmoreka [IOK
YPaBHEHUH C ABYMs https://m.edsoo.ru/1¢534214
MepeMEHHBIMU
[ToBTOpeHnue u 06001IeHNE.

137 Pemenne cucteM TMHEHHBIX 1 bubmuorexa [JOK

YpaBHEHUH C IBYMS
NepPEMEHHBIMU

https://m.edsoo.ru/ac20936a

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

137




8 KUIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoasbubie | IlpakTuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypcebl
1 YucnoBble HEpAaBEHCTBA 1 buGmnorexa LIOK
p https://m.edsoo.ru/05b219e1
2 CBOHCTBA YHCIOBBLIX HEPABEHCTB 1 bubnmorera [TOK
P https://m.edsoo.ru/4549afe0
3 CBOHCTBA YHCIOBLIX HEPABEHCTB 1 bubmorexa LOK
p https://m.edsoo.1ru/f3b932b2
4 JlokazaTenbCTBO HEPABEHCTB 1 bubmorexa [OK
p https://m.edsoo.ru/79al18eb2
5 HepaBeHcTBO ¢ mepeMeHHOM. 1 bubnuoreka [IOK
Crporue 1 HeCTpOrue HepaBeHCTBa https://m.edsoo.ru/6dfe6b28
N bu6mmoreka [IOK
HepaBeHcTBO ¢ mepeMeHHOI.
6 1 https://m.edsoo.ru/5d53d93
Ctporue u HeCTporve HepaBeHCTBA b
CrnoxeHre 1 YMHOKEHHE YUCITOBBIX
7 HepaBeHcTB. OlLieHUBaHUE 3HAYCHUS 1 buGnnorexa LIOK
P - https://m.edsoo.ru/a04ef86a
BBIPKCHHUS
CnoxxeHre 1 YMHOKEHHE YUCITOBBIX
8 HepaBeHCTB. OlLieHUBaHUE 3HAYCHUS 1 bubmorexa [IOK
p -on https://m.edsoo.ru/1c0a2b5d
BBIPKECHUS
[ToHsiTHE O pelIeHNN HEPABEHCTBA C
N N bubmuoreka [{OK
9 OJIHOM TIepeMeHHOI. MHOXecTBO 1

peLICHUI HEPABEHCTBA

https://m.edsoo.ru/aa638704




Ilonstue o pPEIICHUN HCPABCHCTBA C

bu6mmoreka [IOK

10 OJIHOM ITepeMeHHO. MHOXkeCcTBO
AHOR va MEHHOR. VIHOMCCTS https://m.edsoo.ru/4df1faa0
pelieHnit HepaBeHCTBA
1 PaBHOCHIIBHBIE HEPABEHCTBA. bubnmoreka [JOK
HepaseHncrtBo-ciencraue https://m.edsoo.ru/3al7ce2c
Bbu6moreka [JOK
12 UucnoBbie TPOMEXKYTKH https://m.eds00.ru/8073515
0
JIvuHeitHOe HEPaBEHCTBO C OJHOM
13 MIEPEMEHHON U MHOYKECTBO €T0 Bubmmorexa [JOK
p . https://m.edso00.1u/f0262587
pelieHui
14 Pemenne TMHENHBIX HEPABEHCTB C bubmuotexa [JOK
OZHOM MEPEMEHHOU https://m.edsoo.ru/3ceb586b
15 Pemenne TMHENHBIX HEPABEHCTB € bubnmoreka [JOK
OJHOU EPEMEHHOM https://m.edsoo.ru/c91ac5f2
16 Pemenre nTMHENHBIX HEPABEHCTB C bubnmoreka [JOK
OJHOU MEPEMEHHOM https://m.edso0.ru/59248dbe
17 Cucrembl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHON https://m.edsoo.ru/a0eba498
18 CucTteMbl TMHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM IIEPEMEHHON https://m.edsoo.ru/98bf65¢2
Pemennie TeKCTOBBIX 337124 €
19 ITOMOILBIO JINHEWHBIX HEPABEHCTB C Bubmmorexa [JOK
Pl . P https://m.edso0.1ru/93d78c¢5b
OJIHOI IepeMeHHON
20 KonTponbhas pabota no teme bubnmoreka [JOK
"HepaBenctra" https://m.edsoo.ru/a90aff13
bubmmorexa [IOK
21 KBanpaTHbie kopHU nommotera I

https://m.edsoo.ru/4112736f




ApudmeTnaeckuii KBaJapaTHBIN

bubmnoreka 1IOK

22
KOpPEHb M €ro CBOMCTBA https://m.eds00.1ru/1970379¢
7 ApudpmeTnueckuil KBapaTHbIN bubnuorexa [JOK
KOpPEHb M €ro CBOMCTBA https://m.edsoo.ru/16109afa
[TonsiTHE MPPALIOHATIEHOTO YHCIIA.
24 JleficTBUA ¢ uppaluoHaILHBIMU bubmorera [IOK
ppatt https://m.edsoo.ru/cd0cd78c
YUCIIaMHU
75 CBoiicTBa ICUCTBUM C bubnuoreka [JOK
HppanuoHaJIbHBIMU YHCIIAMHU https://m.edsoo.ru/ca58bc78
26 CBolicTBa IEHCTBUH C bubnuoreka [JOK
HppanuoHaJIbHBIMU YHCIIAMHU https://m.edsoo.ru/acb64581
7 CBolicTBa IEHCTBUH C bubmanoreka 1JOK
HPppaLUMOHAIBHBIMA YUCIIAMUA https://m.edsoo.ru/bc7{36a8
bu6mmoreka [JOK
28 CpaBHeHHE UppAIIMOHATBHBIX YHUCEIT https://m.edsoo.ru/7b26d3b
0
29 CpaBHEHME UpPAIMOHAIBHBIX YHUCEIT bubmorexa HOK
P ppatl https://m.edsoo.ru/c5bd43e0
MHO0XeCTBO IeHCTBUTENIbHBIX
30 yucen. [Ipeacrasnenus o bubmmorexa [JOK
- ped https://m.edsoo.ru/51f76bl1d
PACHIMPEHUSIX YUCITOBBIX MHOXKECTB
Jonyctumble 3HaUCHUS
31 [IEPEMEHHBIX B BBIPAKECHUSAX, bubnuorexa LIOK
coJiepxKalux apupmMeTHIECKe https://m.edsoo.ru/de922590
KBaJpaTHbIE KOPHU
32 JlomycTrumMble 3HaYEHUS bubnmoreka [JOK

NEPEMEHHBIX B BBIPAKEHHSIX,
coJiepKalmx apupMeTHIECKe

https://m.edsoo.ru/c1f762ee




KBaJApaTHbBIC KOPHU

ToxxaecTBeHHbIE TPeoOpa3zoBaHU
BBIPAKECHMI, COIEPIKAIUX

bubmuoreka [JOK

33 https://m.edsoo0.ru/1676514
apudmMeTryecKkue KBaapaTHbIe 0
KOpHHU -
ToxecTBeHHbIE TPeoOpa3zoBaHUs

34 BBIPOKECHHM, COIEPIKALTUX bu6mmoreka [JOK
apu(MeTHIeCKue KBaIpaTHEIC https://m.edsoo.ru/cdd27cb8
KOpHHU
ToxkaecTBeHHbIE TPeoOpa3oBaHU

35 BBIPAXEHUI, COEPIKALNX bubnuorexa LIOK
apu(pMeTHYECKUE KBAPATHBIC https://m.edsoo.ru/57be760d
KOpHU
ToxnecTBeHHbIE TPeoOpa3zoBaHUs
BBIPAKECHUI, COLEPIKALUX bub6nuorexa LIOK

36
apupMeTHYeCKIe KBaIpaTHbIC https://m.edsoo.ru/e39412ea
KOpHHU

37 KonrponbHas padora no reme bubnuoreka [JOK
"KBagparuslii KOpeHb" https://m.edsoo.ru/9483{887

38 KBagpatHoe ypaBHeHHE Bubmmorexa [JOK

AP yp https://m.eds00.ru/53191c0b
dopMya KOpHENW KBaPATHOTO
PMYTIA TP P Bu6mmorexa IJOK

ypaBHeHus. KonuuecTBo

39 . 5 https://m.edso0o.ru/02455db
JIEMCTBUTENIbHBIX KOPHEN 5
KBaJIpaTHOI'O ypaBHEHUS B

40 dopMya KOpHEW KBaPATHOTO bubmuoreka [JOK

ypaBHeHus. KonnuectBo
JICWCTBUTEIILHBIX KOPHEU

https://m.edsoo.ru/7d6¢dfb2




KBaJApaTHOI'O YPAaBHCHUS

dopMya KOpHEN KBaPATHOTO
ypaBHeHus. KomnuecTBo

bubmnoreka IJOK

41
JIEUCTBUTEIIBHBIX KOPHEU https://m.edsoo.ru/1¢76389f
KBaJPaTHOTO ypaBHEHUS
®opMyia KOpHEH KBaPATHOIO
4 ypaBHeHus. Konnuecto bubnuoreka LIOK
JICHCTBUTEIIBHBIX KOPHEH https://m.edsoo.ru/5fe60585
KBaJPaTHOTO ypaBHEHUS
bubmnoreka IJOK
43 Teopema Buera
pema BaeT https://m.edsoo.ru/4c7c44bS
bu6mmoreka [JOK
44 T B
copema Breta https://m.edsoo.ru/a76e9038
VYpaBHEHUs1, CBOJUMBIE K JIMHEHHBIM
45 ABHEHUSIM WM K KBaJpaTHBIM bubmorexa HOK
P AP https://m.edsoo.ru/4fb6bbcel
YpaBHEHUSAM
VYpaBHEHUs, CBOJUMBIC K JIMHCHHBIM
46 ABHEHMSIM WJIM K KBaJIpaTHBIM bubmmorera [TOK
yp AP https://m.edsoo.ru/3af662c6
ypaBHEHUSM
47 KBanpatHoe ypaBHEHME C bubnnoreka [JOK
rnapaMeTpoM https://m.edsoo.ru/8a55ecfl
. bubmuoreka [JOK
Pemenue kBaapaTHBIX YpaBHEHUN C
48 https://m.edso0.ru/105b631
napameTpamu .
49 Pemienue kBagpaTHBIX YpaBHEHUM C bubnuoreka [JOK
rnapameTpamu https://m.edsoo.ru/47da856a
50 Pemenuie kBajpaTHBIX ypaBHEHHIH, bubnuorexa LIOK

CoJIeprKalX 3HaK MOIYJIsS

https://m.edsoo.ru/3f000b93




Pemenue kBagpaTHbIX YpaBHEHUH,

bu6mmoreka [JOK

51 https://m.edsoo.ru/51525b4
cojiepXKalux 3HaK MOAYJIs b
5) YpaBHEeHHE KaK MaTEMAaTHYECKAst bubnnorexa [JOK
MOJIEJIb PEATIbHOM CUTYaLlU https://m.edsoo.ru/20a5{e85
53 Pemenne TekCTOBBIX 3a/1a4 C bubmuoreka [IOK
MMOMOUIBIO KBaJAPATHBIX YPAaBHEHUI https://m.edsoo.ru/9f3d34e0
54 Konrponbnas pabora no reme bubnuorexa [JOK
"KBanparubie ypaBHeHUS" https://m.edsoo.ru/4eeabf5
55 PanmonanbsHbIe BBIpaXKEHUS bubnmorexa [JOK
H P https://m.edsoo.ru/e7b471bc
56 ToxxnecTBeHHBIC TPEOOPA3OBAHUS bubnuoreka [JOK
paLMOHAIBHBIX BBIPAKECHUN https://m.edsoo.ru/76eca410
ToxxaecTBeHHbIE TPpeoOpa3zoBaHU bubnmoreka [[OK
57 .
palMOHAJIBHBIX BBIPAXEHUI https://m.edso0o.ru/4f03b9¢c1
bubmnoreka IJOK
ToxxaecTBeHHbIE TpeoOpa3zoBaHUsI
58 . https://m.edso0.ru/1436197
palMOHAIBHBIX BBIPAKEHUU )
bubmuoreka [JOK
ToxxnecTBeHHBIE TPEOOPA3OBAHUS
59 N https://m.edso00.1u/2816319
palMOHAIBHBIX BBIPAXKEHUM g
AnrebGpanueckas ApoOb.
JlommycTrMble 3HaUYCHUS bubnmoreka [JOK
60
IIEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/4alcc260
palMOHAIBHBIX BBIPAKEHUSIX
61 Anrebpanyeckast 1poOb. bubmuorexa [JOK

JomycTrMble 3HaYEHUS
MepeMEHHBIX B IPOOHO-

https://m.edsoo.ru/4ede5¢c94




painOHAJIbHBIX BBIPAXKCHHAX

Anrebpanyeckast 1poOb.
JomycTrMble 3HaYEHUS

bubmnoreka IJOK

62
MepeMeHHBIX B IPOOHO- https://m.eds00.ru/65188{61
palMOHATBHBIX BBIPAKEHUSIX
63 OCHOBHOE CBOWCTBO bubmuoreka [JOK
anredpandeckoit 1podu https://m.eds00.ru/753¢cb03¢
64 OCHOBHOE CBOWCTBO bubnuoreka [JOK
anredpandeckoit 1pobu https://m.edsoo.ru/9bed7fd1
65 CnoxeHue ¥ BEIYUTAHUE bubnuoreka [JOK
anreOpandeckux pooeit https://m.edsoo.ru/44d36cf1
66 CnoxeHue ¥ BBIYUTAHUE bubmanoreka 1JOK
anredpandeckux npobei https://m.edso0.ru/852a7f59
67 VMHOXEHUE U JIeTICHHE but6mmoreka [JOK
anredpandeckux npobei https://m.eds00.ru/8664103 1
68 VYMHOKEHHUE U JICJICHUE bubmuoreka [JOK
anredpanveckux Apooeit https://m.edsoo.ru/5f478ca4
69 YMHOXEHUE U JICJICHUE bubmuoreka [JOK
anredpanveckux Apooeit https://m.edsoo.ru/79aaddfc
70 BosBeznenue anrebpandeckoil 1podu bubnuorexa [JOK
B CTEIICHb https://m.edsoo.ru/3ca7ef46
KonTponbhas pabota no teme
71 " IpoOHO-pallMOHAIIbHBIC bubmmorera [OK
P P "H https://m.eds00.ru/29a864b8
BBIPAXKEHUS
bu6mmoreka [JOK
72 JpoOHO-pannoHa bHbIC YPaBHEHUS https://m.eds00.ru/988d8b7
2
73 Pemenne npoOHO-paliOHAIBHBIX bubnunoreka [JOK




YpaBHEHUH, CBOJIALINXCS K
JUHEWHBIM YpaBHEHUSIM

https://m.edso0.ru/20ce2887

Pemenne npoO6HO-palioOHaIbHBIX

. bubmuoreka [JOK
7 YPABHEHIIH, CBOMMIIXCA K https:/m.edsoo.ru/2f91¢093
JMHEHHBIM YPaBHEHUSIM T ]
Pemenue npoOHO-panoHaIbHBIX B LIOK
nOIMoTeKa
75 aBHEHHI, CBO c
P Blj T, CBOVITINCA K https://m.edsoo.ru/beafd17c
JTUHEWHBIM YpaBHEHUSIM
Pemmenne npoOHO-paliMOHAIBHBIX Bt LIOK
noIMoTeKa
76 aBHEHMI1, CBO C
YPABHCHIH, CROVIIIXC K https://m.eds00.ru/246¢4982
KBaJIPATHBIM YpaBHEHUSIM
Pemenne npoOHO-paliOHAIBHBIX Eu6 10K
. nonmoTexa
77 YPABHCHIT, CROJBIIIBIXCA K https://m.edsoo.ru/daff5e22
ps://m. .
KBaJIPATHBIM YpaBHEHUSIM
Pemennie qpoO6HO-palinOHAIBHBIX Eub 110K
g nomoTeKa
8 YDABHCHILH, CROJBIIBIXCA & https://m.eds00.ru/927f8fc6
KBaJIPATHBIM YpaBHEHUSIM
Pemenue npoOGHO-paninoHaIbHBIX Bt 1IOK
. nonMoTeKa
7 YPABHCHHUH METOAOM 3aMCHET https://m.edsoo.ru/67a4063¢
MIepPEeMEHHOM T ]
Pemenne npoOHO-palioOHaIbHBIX B LOK
g nOIMOTEeKA
50 YPABTICHI METOAON SANEHEL https://m.edsoo.nu/1d27¢354
NepeMEeHHOM T ]
Pemenue npoOHO-panoHaIbHBIX B LIOK
. nOIMoTeKa
81 YPABHCHIH METOOM 3aMCHb! https://m.edsoo.1u/002cf04c
NepEeMEHHOI T ]
82 Pemmenne npoOHO-paliOHAIBHBIX bubnmoreka [JOK

YPaBHEHUI METOJIOM 3aMEHbI

https://m.edsoo.ru/f7cd7e78




MepeMEeHHOMN

Pemnrenne TeKCTOBBIX 3a/1a4 C

bu6mmoreka [JOK

83 OHO-
HOMOHIHO\,HP OOHO-PAlHOHATLHEIX https://m.edsoo.ru/0e786da3
ypaBHEHUU
Pemrenne TeKCTOBBIX 3a4a4 C
84 IMOMOILBIO APOOHO-pAIlMOHATIBHBIX bubmorexa LHOK
= vllp patt https://m.edsoo.ru/262e4af7
ypaBHEHU
Pemenne TeKCTOBBIX 337124 C
85 MTOMOIILIO IPOOHO-PAIIHOHATBHBIX bubmorexa LOK
B Ullp patt https://m.edsoo.ru/6d100a76
ypaBHEHUM
Penrenne TekCcTOBBIX 3a/1a4 C
86 IMOMOIIILI0 APOOHO-PAIIMOHATBHBIX bubmmorexa [IOK
B Uﬂp pat https://m.eds00.ru/62d9258¢
ypaBHEHU
Penrenne TekCcTOBBIX 3a1a4 C
87 MMOMOIIBI0 APOOHO-PAIlMOHATBHBIX bubnmorexa [IOK
Hl VIlp patl https://m.edsoo.ru/c8ae2716
ypaBHEHUU
Pemrenne TekcTOBBIX 3a1a4 C
88 MMOMOIILI0 APOOHO-PAIIMOHATBHBIX bubmmorexa TIOK
Hl v)Ip pall https://m.eds00.1u/4006b32¢
ypaBHEHUU
29 ['padmueckas uHTEpIpETALIUS bubnuorexa LIOK
YpPaBHEHUH C JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/b0a2¢810
Konrponbnas padora no reme
90 " IpoOHO-paninOHAIIBHBIC bubmorera [JOK
P p” https://m.edsoo.ru/1aad97be
ypaBHEHUS
bu6mmoreka [JOK
O06nacTh onpeaesICHUs] 1 MHOYKECTBO
91 . https://m.edsoo.ru/72d8d17
3HAYCHUH QYHKIUU "
92 O06nacTh onpeeIeHUs] © MHOYKECTBO bubmuorexa [JOK




3HaYeHUI QYHKIHH

https://m.edsoo.ru/7930bc78

. bubmuotexa [JOK
23 Crioco0rr sanamm (yHKumi https://m.edsoo0.1ru/648634ec
bu6mmoreka [JOK
94 I'papux pynxumn https://m.edsoo.ru/bc183968
UreHue CBOMCTB PyHKIINHU TTO €€
95 rpaduxy. [Ipumeps! rpadukon bubnuoreka [JOK
(byHKUUH, OTpaKaloLINX pealbHble https://m.edsoo.ru/5a3c0b26
MPOIECCHI
O yHKINHU, OMTUCHIBAIOIINE TIPIMYIO
96 u Z6 aTHYIO MPOIIO II/IIIOHaJIEHBI}; bubnrorexa LIOK
PATHYIO pOTIoptt https://m.edsoo.ru/7d59a787
3aBUCUMOCTH, UX Tpaduku
OyHKINHU, OMTUCHIBAIOIINE TIPSIMYIO
97 u 3)/6 :TH 0 TPOTIO I:IIOHaJ'III;)HBIZ bubmmorera LIOK
PATHYIO TIPOTIOPH https://m.edsoo.ru/a700fb4a
3aBHCUMOCTH, UX TpapuKu
DOYHKIIUH, OIIKCHIBAIOIINE MIPSIMYIO
98 u z)/6 I:TH O TIPOTIO II;II-IOHaJIIIjHBI}; bubmmorexa LIOK
PATHYIO TIPOTIOpH https://m.edsoo.ru/c8f8fdf6
3aBUCUMOCTH, UX TpapuKu
N bubmuoreka [JOK
o =x2 i
2 YHKIHA Y = X2 M ¢¢ cBoMCTRA https://m.edsoo.ru/a88a94b3
_ N . bubmuoreka [JOK
100 PyHKumA y = X2 u € CBOHCTBA https://m.edsoo.ru/75c41a0a
_ N . bubnuoreka [JOK
1ol PyHKumA y = X3 u € CBOiCTBA https://m.eds00.1ru/228¢3831
_ . N bu6mmoreka [IOK
102 PyHKUKA y =K/X 1 €& CBOICTBA https://m.eds00.1u/2d0b876¢
103 OyHKIUA y =K/X U €€ CBOICTBA bubnuoreka [JOK

https://m.edso0.ru/7015950




3

bu6mmoreka [IOK

104 OyHKIUA y =VX U €€ CBOICTBA https://m.edsoo0.ru/1622099
9
105 Konrponbnas pabora o reme bubnuoreka LIOK
"Oyukmun" https://m.edsoo0.ru/77c6ef63
Bbu6moreka [JOK
106 CrereHs ¢ IebIM ITI0Ka3aTeIeM hits://m.edsoo ru/6e8839ea
107 CBoiicTBa CTEIIEHHU C IICJIBIM bubmuorexa [JOK
IIOKa3aTeiieM https://m.edsoo.ru/bd6e2elc
108 CBoiicTBa CTENEHHU C LIEJIbIM bubmuorexa [JOK
IOKa3aTeiieM https://m.edsoo.ru/ceae927f
109 CBoiicTBa CTENEHH C LIEJIBIM bu6mmoreka [JOK
I0Ka3aTeiieM https://m.edsoo.ru/54faad53
IIpeoOpa3oBanue BEIpaKECHUH,
110 ccf) e >II<)a 150:4 CTeHeHI;I C LIEJIBIM bubmorera [TOK
Feprai H https://m.edsoo0.ru/53d921¢6
roKa3aTeyieM
[IpeoOpa3oBaHue BEIPAKEHHIA,
111 ccf e nrc)a 150:¢ CTeHeHI;I C LENIBIM bubmoreia HOK
JleprKatit H https://m.eds00.1u/46fbf966
roKa3areyiemM
[IpeoOpa3oBaHue BEIPAKECHHIA,
112 cop e nrc)a X CTGHGHFI/)I C HEJIBIM bubmorexa LHOK
AcpKarl I https://m.edsoo.ru/f5¢6081b
roKa3aTeyieM
bu6mmoreka [JOK
11 I
3 CTannapTHLIA Bufl quCia https://m.edsoo.ru/6a9ab72b
Bbu6morexa [JOK
114 %
CTanziapTHbIi BUAL HCTA https://m.edsoo.ru/3121ecfe
115 JleficTBuUs ¢ YMCIaMHM, 3alTUCaHHBIMU bubmanoreka 1JOK




B CTAaHAAPTHOM BHUAC

https://m.edsoo.ru/b0c28e40

JlercTBuUS ¢ YrCIaMHu, 3alUCaHHBIMHA

bu6nmoreka [JOK

11
6 B CTAHIAPTHOM BU/IE https://m.edsoo.ru/73cd08d3
Pa3mepsr 00bEKTOB OKPYKAIOIIETO
117 MHpaA ; UTEIIbHOCTh np}z) ech:)lB B buommorexa LIOK
ba, UHTe pott https://m.edsoo.ru/9c11128a
OKPY’KaIOIIeM MHUPE
Pa3mepsl 00bEKTOB OKPYKAIOIIETO bubnuoreka [JOK
118 MHpa, JUIUTEIBHOCTH IIPOLECCOB B https://m.edsoo.ru/3b40070
OKPY’KaIOIIeM MUpE d
Pa3mepsl 00bEKTOB OKPYKAIOIIETO bubmuorexa [JOK
119 MHpa, JJIUTEIbHOCTH IIPOLECCOB B https://m.edsoo.ru/357b102
OKpYXaroIeM MUpe d
bu6mmoreka [IOK
120 Jlenenue ¢ ocTaTKOM https://m.eds00.1u/680dd02
0
121 CpaBHEHHUSI 1IEJIBIX YUCET 110 bubnmoreka [JOK
MOJYJIFO HATYPAJIBHOTO YUCIIa https://m.edsoo.ru/35¢68128
122 CpaBHEHHUSI 1IEJIBIX YUCET 110 bubnnoreka [JOK
MOIYJIIO HaTypaJIbHOI'O YUCIIa https://m.edsoo.ru/56¢3d6a8
123 CBoiicTBa CpaBHEHUH IO MOTYJIIO bubmmorexa LIOK
P o https://m.edso00.ru/052fb520
124 CBoiicTBa CpaBHEHUH IO MOTYJIIO buommorexa LIOK
P Y https://m.edsoo.ru/c519bbf7
OcTaTKu CyMMBI U TIPOU3BEACHHUS 110 bubnuoreka LIOK
125
JTAHHOMY MOJYJIFO https://m.edsoo.ru/bb297bac
126 KonrponbHas padora mo remMmam bubnuorexa LIOK

nn

"Crenenn", "Jlenumocts"/
Bceepocculickas npoBepodHast

https://m.edsoo.ru/f0589d9e




pabora

Htorosas koHTpoJsbHAs paboTa /

127 B i oxa OBEDOUHA bu6mmoreka [{OK
CepOCCHUICKas MPOBEpOIHAs
p POBEp https://m.edsoo.ru/lela2a62
pabora
[ToBTOpEeHMHE u 06001IEHNE.
Pemenue nuHEHBIX HEPABEHCTB C
128 N N P bubmuoreka [{OK
OJIHOM TIEPEMEHHOM U CHCTEM
A N p . https://m.edsoo.ru/04aa7dtb
JUHEHWHBIX HEPABEHCTB C OJHOU
MepEMEHHOMN
[ToBTOpEeHME U 06001IEHHE.
Pemenuie mTuHENHBIX HEPABEHCTB C
129 N . P bubnuoreka [{OK
OJIHOM TIEPEMEHHOM U CHCTEM
A N p . https://m.edsoo.ru/8b5316ec
JMHENHBIX HEPABEHCTB C OJHOU
MePEMEHHOMN
[ToBTOpenue u 06oOIIEeHHE.
TosxecTBeHHBIC TPEOOPa3OBAHUS
130 . peobp bubmuoreka [{OK
BBIPaYKEHHM, COJIEPIKAIITIX
p Aleprkalt https://m.edsoo.ru/8cbe4dcte
apupMeTHYECKUe KBaIpaTHbIC
KOpHHU
[ToBTOpenue u o6o0IIEeHHE.
131 Pelenue KkBagpaTHBIX YpPaBHEHUM. bubnuoreka IIOK
Pemenne TeKCTOBBIX 3aj1a4 C https://m.edso00.1u/8316894c
MOMOIIIBIO KBa/IPATHBIX YPaBHEHUN
132 [ToBTOpEeHME B 00OOIIEHNE. bubnnoreka [JOK
Pewenue 3amau U3 peanbHOM KU3HU https://m.edsoo.ru/laa74ca6
[ToBTOpEHUE M 000OIIIEHHE.
P bu6mmoreka [JOK
133 ToxxnecTBeHHBIC TPEOOPA3OBAHUS

palnOHAJIBHBIX B]':»Ipa)KeHI/Iﬁ

https://m.edsoo.ru/d87¢1b96




[ToBTOpEeHME B 00OOIIEHNE.
Pemenre qpoOHO-paMOHATBHBIX
YpaBHEHHIA, CBOSIINAXCS K

134 JIMHEWHBIM WM K KBaAPATHBIM 1 Bubmorexa OK
P https://m.edsoo.ru/45dc757f
ypaBHEHUsAM. PellieHne TeKCTOBBIX
3aJ1a4y ¢ TIOMOIIBI0 IPOOHO-
palMOHANbHBIX YPAaBHEHUI
[ToBTOpEeHME M 0OOOIIEHNE.
135 Penrenne TeKCTOBEIX 3a1au 1 bubmorexa LOK
A https://m.edsoo.ru/f14c101e
Pa3IMYHBIMH CIIOCO0AMU
136 [ToBTOpeHue u 06001IIeHNE. | bubnmoreka [JOK

Pemenne 3aia4 u3 peanbHOM KU3HU

https://m.edsoo.ru/b7228af5

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

136




9 KUIIACC

Kosan4yectBo 4yacos DJIEeKTPOHHBIE

Ne Hara undposbie

Tema ypoka Kounrpouasbnsie | IlpakTnuecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE

padoThI e padoThbI
pecypcsl

Oynkius. CoicTBa QyHKIMIA: HYTH

(GYHKINHU, IPOMEKYTKH

3HAKOIOCTOSIHCTBA (PYHKITHH

’ bu6nmoreka [JOK

MIPOMEXYTKH BO3pACTaHUsI U
yObIBaHMs (QYHKIMHU, YETHBIE U
He4€THbIe (PYHKIMU, HAauOoIbIIee U
HauMEHbIlIee 3HaYeHUS] PYHKIINU

https://m.edsoo.ru/d90f2ede

Oynkius. CoicTBa QyHKIMIA: HYTH
(GYHKINH, IPOMEKYTKH
3HAKOMOCTOSIHCTBA (DYHKITUH,
MIPOMEXYTKH BO3paCTaHUsI U
yObIBaHMs (YyHKIMHU, YETHBIE U
He4ETHbIe (PYHKIMU, HAauOobIIee U
HauMEHbIlIee 3HaYeHUS] PYHKIUU

bu6mmoreka [JOK
https://m.edsoo.ru/b3732¢65

[Toctpoenue rpadukoB GpyHKIHIA ¢ | bubnuorexa LIOK
MOMOIIIBIO TTPe00pa3zoBaHU https://m.edsoo.ru/97caec2e
[Toctpoenune rpaduxoB GpyHKIMI C 1 bubnuoreka [JOK
MIOMOILBIO TPeoOpa30BaHuil https://m.edsoo.ru/ea04324c
KBanpatusiii Tpéxwied. Kopau 1 bubnuoreka [JOK
KBaJpaTHOIO TpEXUJICHa https://m.edsoo.ru/71798cd2
Pasnoxenune kBagpaTHOro TpéxusieHa bubnmoreka [JOK

Ha JIMHEHHBIE MHOKUTEIN

https://m.edsoo.ru/de57a4e0




Paznoxenue KBaJApaTHOI'O TpéaneHa

bubmnoreka 1IOK

7
Ha JIMHENHbIE MHOKUTEIN https://m.edsoo.ru/0b248ca2
g KBangparuanast pyHkuums u eé bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/6215f410
9 [Tapabomna, KOOpAUHATHI BEPIIUHBI bubnnorexa [JOK
mapaboJibl, 0Ch CHMMETPHH IapadoIibl https://m.edsoo.ru/c456e08e
10 [TocTpoenue rpaduka KBaApaTUIHON bubnuoreka LIOK
byHKIIHN https://m.edsoo.ru/11f6adfa
1 IToctpoenue rpaduka KBaApaTUIHON bubnuorexa [JOK
byHKIIH https://m.edsoo.ru/c88a279d
12 [Toctpoenue rpadurka KBaapaTHIHON bubnuorexa [JOK
byHKIIN https://m.edsoo.ru/3577ad2b
[Tonoxxenue rpaduka KBaApaTUIHON
13 (GYHKINHU B 3aBUCHMOCTH OT €€ bubmorexa HOK
Y https://m.edsoo.ru/2a984bdc
kod(urmenToB
[Tonoxxenune rpaduka KBaIpaTUIHON
14 ¢byHKIMU B 3a§n(<1:)HMOCTH o]i eé bubmmorexa [JOK
YHEN https://m.edsoo.ru/101baas5
K03 (HULIUEHTOB
Hcnons3oBaHue CBOKCTB
15 KBaJIPaTUYHON QYyHKIIMH 1151 bubmoreia LHOK
P YHKIHI A https://m.edsoo.ru/15¢522bb
pelieHus 3aaaq
Hcnonb3oBanue CBOKCTB
16 KBaIpaTUYHON QPYHKINU IS bubmoreia HOK
ad yHKH A https://m.edsoo.ru/bef7b49f
pelieHus 3aaaq
Hcnonb3oBanue CBOKCTB
17 KBaJApaTUYHON QYHKIIUU TSI bubmmorera [JOK
P YHEHHHI A https://m.edsoo.ru/4ce8cf0d
pelieHus 3a1aq
18 CreneHHbie QYHKIUH C bubnuoreka [JOK




HATYPaJbHBIMH MTOKA3aTEISIMH, UX
rpaduKu U CBOMCTBA

https://m.eds00.ru/9282115
0

CreneHHbIe (YHKIIMH C

Bbu6morexa [JOK

19 HaTypaﬂBHHMHvHOK%aTeHﬂMH’ nx https://m.edsoo.ru/dc16d347
rpaduKku 1 CBOMCTBA
Crenennbie QYHKIUH C
20 HAT aanbl(laﬁ H:KasaTenﬂMH X buommorexa LIOK
yp . ’ https://m.edsoo.ru/fb7b3ef2
rpadvKu 1 CBOMCTBA
CrenenHble (PyHKLUU C
21 HaT aanblii H:Ka:saTeJIsIMH ux bubmmorexa LIOK
P N ’ https://m.edsoo.ru/e35ab595
rpaduKu 1 CBOMCTBA
2 I'paduku Gynkmmit: y = Vx , y =3Vx bubnuoreka LIOK
y=|x| https://m.edsoo.ru/845¢3cd8
N bubmuoreka [JOK
Ipabuku Gynximit: y =Vx , V= 3Vx ,
23 p_ (uakit pysicuit: y Y https://m.edsoo.ru/4ddd918
Y= | X | 0
24 [padukn byskumit: y = Vx , y=3Vx , bubnmnoreka [JOK
y=|x| https://m.edsoo.ru/c711bddf
25 KonrponbHas padora no teme bubnuorexa LIOK
"OyHkIun" https://m.edsoo.ru/4eacc9bs
[lonsTHE O pElIEHNH HEPABEHCTBA C
26 OJIHOM nIepeMeHHOI. MHOXkecTBO Bubmmorexa LIOK
! vp . https://m.edsoo.ru/ctb115b6
pelIeHNI HEpaBEHCTBA
7 KBanpaTHble HEpaBEHCTBA C OJJHOU bubnuorexa [JOK
MepeMEHHON https://m.edsoo.ru/bf85efbf
73 KBagparHbsle HepaBeHCTBA ¢ OAHOU bubnuorexa [JOK
MepeMEHHON https://m.edsoo.ru/36721ec3
29 Pemenue HepaBeHCTB rpaguuecKuM bubnuorexa [JOK




MCTOJAOM K MCTOJOM HMHTCPBAJIOB

https://m.edsoo.ru/d68f067¢

Pemenne HepaBeHCTB rpaguuecKuM

bu6mmoreka [IOK

30 https://m.edsoo.ru/060b177
METOJIOM U METOJIOM HHTEPBAJIOB 9
Bbu6morexa [JOK
HepasenctBa, coneprkaiue 3HaK
31 https://m.edsoo.ru/7782d1d
MOMYJIsS
2
1 HepagenctBa, coneprxamue 3HaK bubnmoreka [JOK
MOy https://m.edsoo.ru/f13cebca
13 Cucrembl HEpaBEHCTB C OJHOM bubnmoreka [JOK
MepEMEHHON https://m.edsoo.ru/20a68a45
34 Cucrembl HEpaBEHCTB C OJHOM bubnnoreka [JOK
NIEPEMEHHOMN https://m.edsoo.ru/d72b241f
Pemrenne TeKCTOBBIX 3a4a4 C
35 IIOMOIIIBI0 HEPABEHCTB, CUCTEM bubnmorexa [IOK
m p ’ https://m.edsoo.ru/f1eecaff
HEPaBEHCTB
Pemrenne TEKCTOBBIX 3a4a4 C
36 MOMOIIbIO HEPABEHCTB, CUCTEM bubmorexa HOK
m p ’ https://m.edsoo.ru/29eala05
HEPaBCHCTB
HepaBeHCcTBO ¢ IByMS TTEpEMEHHBIMHU.
37 Pemnienue HepaBeHCTBA C IBYMS bubnmorera [OK
p JBY https://m.edsoo.ru/a555d73b
epeMEHHBIMHU
I'padnueckuii MeToI peeHus
38 CI/II)CE)GM HEpaBEHCTB cp BYMsI bubmorexa LHOK
p By https://m.edsoo.ru/28bab74d
MepeMEHHBIMHU
39 Cucrembl HEPaBEHCTB C IBYMS bubnmoreka [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonTponbnas paboTa mo teme bubnmoreka [JOK




"KBanpaTHble HepaBeHcTBA"

https://m.edsoo.ru/4244257
d

bu6mmoreka [JOK

4 biKBajpaTHbIe ypaBHeHNS https://m.edsoo.ru/ba8b4827

IIpuMepsl IPUMEHEHUH METO0B
aBHOCWJIBHBIX NPE0Opa30BaHUH,

47 P P . P b « bubmuoreka [JOK
SAMCTHPI TICPEMCHHOM, TPaGUHCe vorov https://m.edsoo.ru/8cc6f335
METO/A NPY PEIICHUN YPAaBHEHUN 3-11
u 4-i crenenein
IIpuMepsl IpUMEHEHNUN METO0B
PaBHOCHIILHBIX TIPE0Opa30OBaHU, bubnuoreka [IOK

43 3aMEHBI IEpEMEHHOM, TPahUIECKOTO https://m.edsoo0.ru/d3127b9
METO/1a IIPY PELIEHUH YpaBHEHUH 3-i1 9
u 4-i crenenen
IIpuMepsl IpUMEHEHUH METO0B

aBHOCWJIBHBIX NPE0Opa30BaHUH,

44 . HBI IIEpEM Hi )71 I; apuIeckoro buommorexa LIOK
ame CPEMEHHOH, TP N https://m.edsoo.ru/e06bdafc
METO/1a IIPY PELIEHUH YpaBHEHUM 3-i
u 4-1 crenexen
Pemenne npoOHO-paliMOHANIBHBIX bubnuoreka [IOK

45 .
YpaBHEHUU U HEPABEHCTB https://m.edsoo.ru/c62a3d83
Pemenue 1poOHO-paniMoOHAIBHBIX bubnuorexa [JOK

46 .
YPaBHEHUN U HEPABEHCTB https://m.edsoo.ru/e633ff10
Pemenue 1poOHO-palioOHaIBHBIX bubmmorera [JOK

47 Ji[p p https://m.edsoo.ru/9b27174
YPAaBHEHHUH U HEPABEHCTB J
Pemenne npoOHO-paioHaNIbHBIX bubmotera [IOK

48 7P patt https://m.edsoo.ru/7b73895

YpPaBHEHUI U HEPABEHCTB

d




Pemenue cuctem ypaBHEHH ¢ IByMs

bubmnoreka 1IOK

49
IEPEMEHHBIMU https://m.edsoo.ru/cc8df29
50 Pemenne cucrem ypaBHEeHUN ¢ AByMs bubnuorexa [JOK
IEPEMEHHBIMU https://m.edsoo.ru/3bef3efc
Pemenne nmpocrenmux cucrtemM
51 HEJIMHENHBIX YPaBHEHUN C IABYMS buGnnorexa LIOK
yp By https://m.edsoo0.ru/c06799ac
MepeMEHHBIMHU
Pemenne nmpocrenimux cucrteM
52 HEeJIMHEHHBIX YPaBHEHUN C ABYMS bubmorexa [IOK
yp By https://m.edsoo.ru/d9e8af79
MepeMEHHBIMU
Pemenue mpocrermumx cucrem
53 HeJIMHEHHBIX YPaBHEHUU C IBYMS bubmmorexa [IOK
yp By https://m.edsoo.ru/a0409350
MepeMEHHBIMU
Pemenue npocremux cuctem bubmnoreka IIOK
54 HEJIMHEHHBIX YPABHEHUH C IBYMsI https://m.eds00.ru/7910b72
MIEPEMEHHBIMU 1
I'paduyueckuii MeToI pelIcHUS
55 CI/II)ciMLI HeHHHeﬁHLI)I() aBHEHUH C bubmorexa LOK
yp https://m.edsoo.ru/68e900a3
JIBYMsI IEPEMEHHBIMU
I'pacdmaecknii MeTOI penTeHHs
56 CI/II)C”I(“bCMI)I HGHHHeﬁHBI)IZ aBHEHUH C bubnmorexa LHOK
yp https://m.edsoo.ru/b3113be3
JBYMsI IEPEMEHHBIMH
Cucrema IByX HEJIMHEHHBIX
57 aBHEHHUHU C ABYMS IIEpPEMEHHBLIMU buGnnorexa [IOK
yp By . p https://m.edsoo.ru/74a77¢73
KakK MOJIEJIb peallbHOW CUTYAIuU
Cucrema IByX HEJIMHEHHBIX bubnuoreka [JOK
58 YPaBHEHUH C ABYMs IEPEMEHHBIMU https://m.edsoo.1u/3073186

KaK MOJIEJIb PEAIbHOW CUTyaluu

2




CucrteMa IByX HEJTMHEMHBIX

59 aBHEHUH ¢ IBYMS IIEpeMEeHHLIMHU bubmmorexa TIOK
yp ARy . p https://m.edsoo.ru/8a6d5954
KaK MOJIEJIb peasibHOM CUTYyallu
CucreMa IByX HEJTMHEMHBIX
60 aBHEHUH C IBYMSI IEPEMEHHLIMU bubmmorexa LHOK
yp By . p https://m.edsoo.ru/ce8950b3
KaK MOJICNIb PeaIbHOM CUTYyaIluu
. . bubnuorexa [JOK
Cucrema HETMHEWHBIX YPABHEHHM C
61 https://m.edsoo.ru/dbd6342
rnapamMeTpoM b
2 Cucrema HEIMHEUHBIX YPABHEHHI C bubmuorexa [JOK
rnapaMeTpom https://m.edsoo.ru/60ebb1f3
. . bu6mmoreka [JOK
Cucrema HEIMHEUHBIX YPABHEHHM C
63 https://m.edsoo.ru/40bd493
napaMmeTpoM 5
64 [Ipocreiimune HeEpaBeHCTBA € ABYMS bubnuorexa [IOK
IIEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
Konrponsnas padora no teme
65 "VpaBHEHHN, HEPABEHCTBA U UX bubmorexa [IOK
p . p https://m.edsoo.ru/3fca3696
CHCTEMBI
IlonsTue uncioBoi
66 MocJIeqOBaTEIbHOCTH. KOHEUHEIE U bubmnorexa [IOK
a ) https://m.edsoo.ru/d5¢2560d
OECKOHEUHBIE TTOCIEI0BATEILHOCTH
OrpaHuueHHast OCIeA0BATEbHOCTb. bubmnoreka IJOK
67 MOHOTOHHO BO3pacTarolas https://m.edso00.ru/7404954
(yObIBaroIas) MOCIET0BATEIBHOCTh 6
68 CnocoOsl 3aanus bu6mmoreka [JOK

MOCJIEIOBATEIIPHOCTH: OTHCATEILHBIH,
TaOJIMYHBIN, C TOMOITLI0 (POPMYITBI N-

https://m.edsoo.ru/027a3fad




rO 4JIeHa, peKypPPEHTHBIN

69 ApudmeTrueckas U reoMeTpuyecKas bubnuoreka LIOK
MPOTPECCUU https://m.edsoo.ru/ad57¢c055
70 Apudmernueckas u reoMeTpudecKas bubnuoreka LIOK
MPOTPECCUU https://m.edso00.ru/80171902
CBoiicTBa 4JIeHOB apu(METUIECKON U bubmuorexa [IOK
71 . .
FeOMETPUYECKOU MIPOrpecCuu https://m.edsoo.ru/fb577805
7 CBoiicTBa 4ieHOB apr(PMETHICCKON U bubnuoreka [JOK
F€OMETPUYECKOU IIPOrpeECCUil https://m.edsoo.ru/c79443ad
@opMyIIbl N-ro 4jeHa
73 apu(pMETUIECKON U TEOMETPUICCKOM bubmorexa HOK
P . p https://m.edsoo.ru/b01a67a2
porpeccuit
@opMyIIBI N-TO YJIeHa
74 apu(pMETUIECKON U TEOMETPUIECKOM bubmiorexa HOK
P . P https://m.edsoo.ru/77dee84a
porpeccuit
@opMyIIBI N-TO YJICHA
75 apu(pMEeTHIECKON U TEOMETPHUECKON bubmotera [IOK
P . P https://m.edsoo.ru/c72ef6bf
nporpeccuit
®opMyIIbl CyMMBI MIEPBBIX N YJICHOB
76 a HF:bAZeTquCKOITI 51 PIG)DOMGT MUYECKON bubmotera [JOK
P . P https://m.eds00.1u/9492847
nporpeccuit
®opMyIbl CyMMBbI IEPBBIX N YJIEHOB
77 a HIZI)I\Z]eTHq:CKOITI u rzOMeT NYECKOUN bubmoreia HOK
P . P https://m.edsoo.ru/e4c9ad63
nporpeccuit
@opMyIbl CyMMBbI IEPBBIX N YJIEHOB
78 apu(pMETHIECKON U TEOMETPUICCKOM bubmmorera [JOK
P . p https://m.edsoo.ru/a594233e¢
nporpeccuit
79 3ajaun Ha MPOIICHTHI, OAHKOBCKHUE bu6mmoreka [JOK




BKJIaAbl 1 KPCAUTHBI

https://m.edsoo.ru/38f5c6d2

3ajaun Ha MIPOIICHTHI, OAHKOBCKHUE bu6nmoreka [JOK
80
BKJIQJ(bl U KPEIUTHI https://m.edsoo.ru/64{7¢085
21 3a/aum Ha MPOLIEHTHI, OAHKOBCKUE bubnmoreka [JOK
BKJIAJIbI 1 KPEIUTHI https://m.edsoo.ru/c4a9eb67
3amaun Ha MPOLICHTHI, OAHKOBCKUE bubmuorexa [IOK
82
BKJIaJbl 1 KPEAUTEI https://m.edsoo.ru/e3f6d855
bu6mmoreka [JOK
3ajauu Ha MPOLIEHTHI, OAHKOBCKHUE
83 https://m.edsoo.1u/b19754b
BKJIAJIBI U KPEAUTHI d
%4 3ajauu Ha MPOIICHTHI, OAHKOBCKHUE bubnmoreka [JOK
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/bcf88abf
25 3ajauu Ha MPOIICHTHI, OAHKOBCKHUE bubnnoreka [JOK
BKJIAJbl U KPEAUTHI https://m.edsoo.ru/ccf0d1fc
[IpencraBieHune 0 CXOAUMOCTH
MOCJIEI0BATEIBHOCTH, O
86 CYMMHUPOBaHUH OECKOHEYHO bubnnorexa [IOK
Y P " . https://m.edsoo.ru/d5895ad1
yOBIBAIOIICH reOMeTPUIECKOM
MpOrpeccuun
[IpencraBiaeHue 0 CXOAMMOCTH
MOCJIEIOBATEIBHOCTH, O
87 CYMMHPOBAHNH OECKOHEUHO Bubmorexa OK
Y P " . https://m.edsoo.ru/133bae23
yOBIBaroIIEi reOMETPUIECKOi
MIpOrpeccuun
88 Metoa MaTeMaTHYECKONM MHIYKIIMN Bubmorexa OK
A AYRH https:/m.edsoo.ru/feb21fdd
. bubnunoreka IIOK
89 MeTtoa MaTeMaTHYeCKON NHIYKIIUU 1

https://m.edsoo.ru/a0dcf477




KonTponbhas pabota no teme

bu6mmoreka [IOK

90 "HucioBbie OCIE0BATENBHOC
HCToBRt '1:1 JICAOBATCARHOCTI H https://m.edso0.1ru/9e0dd430
MPOrpeccuu
o1 Kopens n-ii crennenn. CBoiicTBa bubnmoreka [JOK
KOpHS N-U CTENEeHU https://m.edsoo.ru/6e5a5afs
9 Kopensb n-ii crenenu. CoiicTBa bubnuoreka LIOK
KODPHS N-# CTENEHU https://m.edsoo.ru/b32c692
Kopensb n-ii crenenu. CoiicTBa bub6nuorexa LIOK
93 .
KOpPHS N-U CTEIIEHU https://m.edsoo.ru/0aa0c138
94 CreneHb ¢ pallMOHAIBHBIM bubnnorexa [IOK
MOKa3aTelieM U €€ CBOKCTBA https://m.edsoo.ru/5325ca3a
bu6mmoreka [JOK
Crenens ¢ paluoHaIbLHBIM
95 . . https://m.eds00.ru/4882d83
MoKa3aTesieM U €€ CBOMCTBA 0
bu6mmoreka [JOK
Cremnenb ¢ parioOHATBHBIM
96 . . https://m.edsoo.ru/53b617b
MoKasaresieM U e€ CBOMCTBa g
ToxnecTBeHHbIe MpeoOpa3zoBaHUs
97 BBIPAYKEHUH, COJIEpKAIIUX KOPEHb N-i bubmorexa LHOK
p > CONCPIRAt p https://m.edsoo.ru/ebad7498
CTEINEHU
ToxnecTBeHHbIE TPeoOpa30BAHMUS
98 BBIPAXXEHMI, COAEPIKAIUX KOPEHb N-I Bubmmorexa [JOK
P > collepaatl P https://m.edsoo.ru/ca7892bc
CTETIeHU
ToxnaecTBeHHble MpeoOpa3zoBaHUs
99 BBIPAYKEHHI, COJIEPKAINUX KOPEHb N-i bubmorexa HOK
P > COACPIRALLIT KOP hitps://m.edsoo.nw/bdf8871d
CTETeHU
100 ToxnecTBeHHBIE TTPEOOPA30BAHMS bubnuorexa [JOK

BBIPAKECHMI, COIEPIKAIUX CTEIEHb C

https://m.edsoo.ru/b13a49¢e9




PalluOHAJIbHBIM IMOKA3aTCJICM

ToxnecTBeHHbIe TpeoOpa3zoBaHUs

bu6mmoreka [JOK

101 BBRIpaKXCHHH, COICPKAIINX CTCIIEHb C
p Fleprral https://m.edsoo.ru/al18095d9
palMoHaIBHBIM ITOKa3aTeIeM
KonTponbhas pabota no teme
102 "CreneHs ¢ paluoHaIbHBIM buGnnorexa LIOK
p " https://m.edsoo.ru/2a2ba4d9
IoKa3aTeyieM
[ToBTOpenue u o6o0menue. Ynucna u
103 BBIYHCIICHUS (3aMHCh, CPABHEHHE, bubnmnoreka [JOK
JIENCTBUS C NCHCTBUTCIIHLHBIMU https://m.edsoo.ru/07eead449
YHCIIaMU, YACIIOBAs MpsiMast )
[ToBTOpenue u 0606menue. Yncna u
bu6mmoreka [JOK
BBIYHCIICHUS (3aMHCh, CPABHEHHE,
104 . . https://m.eds00.ru/69d2345
JEUCTBUS C ICHCTBUTEIbHBIMHU 0
YHCIIaMH, YHACIIOBAS MpsiMast ) B
[ToBTOpenue u 0606menue. Yncna u
105 BBIYUCIICHHS (TIPOIICHTHI, OTHOIIICHHUS bubmorera [JOK
pon ’ ’ https://m.edsoo.ru/facf7¢03
IIPOIIOPLINN)
[ToBTOpenue u 06o0menue. Yncna u
106 BBIYUCIICHHS (TIPOIEHTHI, OTHOIIICHUSI bubmorexa [OK
P : : https:/m.edsoo.ru/5d2df02d
MIPOTOPIINN)
[ToBTOpenue u 0600menue. Ynucna u
107 BBIYHMCIICHHS (pelICHUE 3a/1a4 U3 bubnmorexa LHOK
. P https://m.edsoo.ru/dad1ae58
peaTbHOM KU3HU)
[ToBTOpenue u 06061menue. Yucna u
108 BBIYUCIICHUS (pElIeHUE 3a/1a4 U3 bubmmorexa HOK
. p https://m.edsoo.ru/efa0e730
peasIbHOM KU3HU)
109 [loBTOpenue u 06o61meHue. Yucna u bubnuorexa [JOK




BBIUUCIICHUS (OKpPYTJICHHUE,
MpUOJIMKEHNE, OIICHKA)

https://m.edsoo.ru/5fd671b7

[ToBTOpeHue u 06001IEHNE.
TexkcToBbIe 3a1aun (penieHne

Bbu6morexa [JOK

10 TEKCTOBBIX 33]1a4 apU(PMETHUECKUM U https://m.edsoo.ru/a527aa4b
anredpanvdecKuM Croco0aMu)
[ToBTOpenue u 06001IEHNE.

11 TekcToBbIe 3a/1a4M (penieHue bubnmoreka [JOK
TEKCTOBBIX 3aJ1a4 apU(PMETHUECKUM U https://m.edsoo.ru/75¢20ae0
anredpanvdeckiM crocodamm)

[ToBTOpenue u o6oOIIEHHE.

112 TekcToBbIe 3a1a4M (penieHne bubmuoreka [JOK
TEKCTOBBIX 33724 apu(PMETUIECKUM U https://m.edsoo.1u/f027e68f
anredpanvyeckimM croco0amm)

[ToBTOpenue u o6oOIIEHHE.

13 TekcToBble 3a7aun (penieHue bubnuorexa LIOK
TEKCTOBBIX 3371a4 apU(PMETUIECKUM U https://m.edsoo.ru/a734595b
anredpanvdecKiM Croco0amm)

[ToBTOpeHnue u 06001IIEeHNE.
114 TekcToBble 3a/1auu (penieHue bu6nuoreka [JOK

TEKCTOBBIX 33/1a4 apU(METUIECKUM U
anreOpandecKuM croco0ammu)

https://m.edso0.ru/513¢76d2

115

[ToBTOpenue u o6oOIIEHHE.
TexkcroBble 3a1aun (penieHne
TEKCTOBBIX 33/1a4 apU(PMETUIECKUM U
anredpanvdeckiM croco0amm)

bu6mmoreka [JOK
https://m.edsoo.ru/8fa2d2fb

116

[ToBTOpeHue u 06o0IIEeHNE.
AnreOpanyecKie BhIPaKCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/9336bac2




(mpeobpazoBaHue anreOpanvaecKux
BBIPXCHUH, COJIEPIKAIIUX CTETICHB C
IEJIBIM TTOKa3aTesIeM)

117

[ToBTOpeHue u 06o0IIEeHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue anredOpanvaecKux
BBIPAXCHUH, COJIEPIKAIINX CTETICHB C
IEJIBIM TTOKa3aTesIeM)

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

118

[ToBTOpenue u 06001IEeHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue anredOpandecKux
BBIPXCHUH, COJIEPIKAIIUX CTETICHB C
EJIBIM TTOKA3aTeNIeM )

Bbu6morexa [JOK
https://m.edso00.ru/b310ff9b

119

[ToBTOpenue u 06001IEHNE.
Anrebpanyeckue BbIpaXeHHs
(mpeobpazoBaHue anreOpandecKux
BBIPAKECHUI, COAEPIKAINX
apru(pMETUIECKUIA KBaIpaTHBINA
KOPEHb)

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

120

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaXeHUs
(mpeobpazoBaHue anredpandecKux
BBIPAXXECHUI, COAEPIKAIINX
apupMeTUYECKUN KBaIpaTHBIN
KOPEHB)

Bbu6moreka [JOK
https://m.edsoo.ru/9a58e0a9

121

[ToBTOpeHue u 06001IEeHNE.
Anrebpanyeckue BbIpaKESHUS
(mpeobpazoBaHue anreOpandecKux
BBIPAYKECHHI, COJIEPIKAINX

bu6mmoreka [JOK
https://m.eds00.1ru/253694c0




apu(METHYSCKUI KBaIPATHBIN
KOPEHB)

[ToBTOpeHue u 06001IEHNE.
AunreOpanuecKkre BRIpaXEeHUS

Bbu6morexa [JOK

122
(npeoOpa3oBaHue LETBIX U IPOOHO- https://m.edsoo.ru/7b3e4818
panMOHAIBHBIX BBIPAKECHUI)

[ToBTOpeHue u 06odIIEeHNE. Bt OK
Anrebpanyeckue BbIpaXeHHs nosmoreka L

123 https://m.edsoo.1u/4017869
(mpeoOpa3oBaHue LETBIX U TIPOOHO- 3
palMOHABHBIX BBIPAXKCHUIT) -

[ToBTOpenue u o6oOIIEHHE.

124 Anrebpanyeckue BbIpaXKeHUS bubnuoreka LIOK
(nmpeoOpa3oBaHue LETBIX U IPOOHO- https://m.eds00.ru/9df99942
palMOHABHBIX BBIPAKCHUIT)

[ToBTOpenue u o6oOIIEHHE.

125 Anrebpanyeckue BbIpaXKeHUs bubnuorexa LIOK
(mpeoOpa3oBaHHe LETBIX U IPOOHO- https://m.edsoo.ru/16908ac9
palMOHAIBHBIX BBIPAKCHUIT)

[ToBTOpeHnue u 06001IIEeHNE.
Anrebpanueckue BBIPAKEHHS Bt OK
(pa3noxeHue MHOTO4YJIeHa Ha nommotexa I
126 osKTe o e https://m.edso00.ru/b48b993
MHOXKUTEITH, B TOM YHCI
’ 6
UCTOJIb30BaHUEM (popMyIT B
COKpAIICHHOTO YMHOXEHUS)
127 [ToBTOpenue u o6oO0IIEHHE. bubnuorexa LIOK

AnreOpanueckue BhIpaKeHUs
(paznokeHne MHOIO4WIEHa Ha
MHOYHTEJIH, B TOM YHUCIIE C
MCIOJIb30BaHUEM (popmyit

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




COKPAIIEHHOT'O YMHOXECHHSI)

[ToBTOpenue u 06001IEeHNE.
Anrebpanyeckue BbIpaXeHUS
(pa3noxeHne MHOTOWICHA Ha

Bbu6morexa [JOK

128
MHOKHUTEIIH, B TOM YHCJIE C https://m.edsoo0.ru/701612f
UCIOJIb30BaHUEM (HopMyIT
COKPAIEHHOT'O YMHOXEHHSI)
[loBTOpEeHue u 06001IEHNE.
Anrebpanyeckue BbIpaXeHUS
129 (MozenupoBaHUE C ITOMOIIIBIO bubmorexa HOK
AP H https://m.edsoo.ru/ae955f99
(hopMyJ peasbHBIX MPOIECCOB U
SIBJICHUI)
@yHKIMHU (IOCTPOEHUE, CBOWCTBA bubnuoreka [IOK
130 .
M3Y4YEeHHbIX (PyHKIINN) https://m.edsoo.ru/02a630e0
[ToBTOpenue u o6o0menue. PyHKIUU
131 (nmoct IZ)elele CBOﬁC’Il:I;a u3 qel}{’HL; bubmmorexa [IOK
p o Y https://m.edsoo.ru/5¢a24756
byHKIHI)
[ToBTOpenue u o6o0menue. PyHKIUU
132 (moct F())eHI/Ie CBoﬁcllllsa u3 ‘IGIZHBI];I( bubmorexa HOK
P o Y https://m.edsoo.ru/601abaca
byHKIHI)
[ToBTOpenue u 06061meHne. OyHKIUN
133 ( a(bnlziecxoe emeflfne aBH}éHI/II;I u bubmorexa HOK
P P P https://m.edsoo.ru/laee55da
HX CHUCTEM)
[ToBTOpenue u 06061eHue. yHKIUN
134 ( a(i)I/IIzIeCKOG elIeHne aBH};HMﬁ u bubnmorexa [IOK
P P P https://m.edsoo.ru/147cbdaf
HX CHUCTEM)
b K
135 WtoroBas koHTpoJsbHAs paboTa nommorexa 1O

https://m.eds00.1u/f2692060
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[ToBTOpenHue u 0600meHne. OyHKITUN
(MozenmupoBaHUE peaTbHbIX
MIPOLIECCOB)

bu6mmoreka [IOK
https://m.edsoo.ru/a0a0aded

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJbHOU ITPOTI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOIA
NPOBePsIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTara
1 Yucna 1 BBIYUCIICHUS
11 BoinonusATe, coderas yCcTHble U NUCbMEHHbIE NPUEMBL, apudmeTrnyeckue
' JEHCTBUS C pallMOHAIbHBIMU YHCIAMHU
HaxoauTe 3HaueHMs] YMCIOBBIX BBIPAXKEHUH, MPUMEHATH Pa3sHOOOpa3HbIE
1.2 crocoObl M TPUEMBI BBIUMCIEHHUS 3HAUYEHUN JPOOHBIX BBIPAKEHUH,
coJepKalmx 0OOBIKHOBEHHBIE U AECATUYHBIE POOH
[Tepexoauts OT 0JHON (GOPMBI 3aIIMCH YHCEN K JIpyroil (mpeoOpa3oBhIBaTh
1.3 JECATUYHYIO JpoO0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECITUYHYIO APOOb)
1.4 CpaBHMBATB M yIOPSIOUYMBATh pallMOHAIIbHBIE YUCIIA
1.5 OKpyrJIATh Yncia
BbINONHATE NPUKUAKY W OLIEHKY pe3yJibTaTa BBIYUCICHUN, OLIEHKY
1.6 3HAQYECHUI YHCIIOBBIX BBIPAKEHUU. BBINOIHATH NEUCTBUSA CO CTENEHSAMHU C
HaTypaJIbHbIMU 110Ka3aTeIsIMU
17 [IpumeHsAT NpU3HAKKM — JEIMMOCTH, Ppa3JIOKEHHE Ha  MHOXHUTEIU
’ HATYPaITbHBIX YHCEIT
Pemats nmpakTHKO-OPHEHTHPOBAHHBIE 3a/layd, CBA3aHHBIE C OTHOILIECHUEM
18 BEJIMYMH, PONOPLHUOHATIBHOCTHIO BEJIMYMH, HPOLICHTaMH,
' MHTEPIIPETUPOBATh PE3YJIbTAThl PELIEHUS 334ad C y4€TOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMaTPUBAEMBIX OOBEKTOB
2 Anrebpanyeckue BhIpaXeHUs
)1 Hcnonp3oBaTh aredpanvyeckyto TEPMUHOJIOTHIO U CUMBOJIHUKY, IPUMEHSTh
' e€ B IIpoliecce OCBOCHUs y4eOHOro MaTepuasa
29 Haxonuth 3HayeHus OyKBEHHBIX BBIPRKEHUN IMPHU 3aJaHHBIX 3HAYCHMSX
' IEPEMEHHBIX
)3 BomonHATe  mpeoOpa3oBaHUs  LENOTO  BBIPAKEHHS B~ MHOTOWICH
' IPUBEIEHNEM TIOJOOHBIX CJIaraeéMbIX, PaCKpPbITUEM CKOOOK
54 BbINONHATE yMHOKEHHE OJHOYIEHAa HAa MHOTOYWIEH M MHOIOWIeHa Ha
' MHOTO4JIEH, IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJIpaTa pa3HOCTU
OcymiecTBIATh Pa3/I0KEHHE MHOIOWIEHOB HAa MHOMKUTEIU C IOMOILBIO
2.5 BBIHECEHMsI 3a CKOOKM OOILIEro MHOXHTENs, T'PYHIHUPOBKH CllaraeMblX,

pUMEHEHUs (HOPMYIT COKPAIIEHHOTO YMHOKEHUS




HpI/IMeHHTB npeo6pa3013aHI/I51 MHOT'OYWICHOB AJIA pCHICHUA pa3JIMYHbIX 3a1a4

20 U3 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAILHON TPAKTUKA
57 Hcnonp30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMH IOKA3aTEIsIMH IS
' peoOpa3oBaHKs BEIPAKEHHI
3 VYpaBHeHMs U HEpaBEHCTBA
Pewats nuHENHbIE YpaBHEHMs C OJHOM IEPEMEHHOMW, IIPUMEHss IIpaBUIIa
3.1 IIEpPEXo/la OT HUCXOJHOTO YpPaBHEHHUS K paBHOCHIBHOMY eMy. IIpoBepsTs,
ABJISIETCS JI YUCIIO KOPHEM YPABHEHMSI
39 [IpumeHnsaTh TpaduuecKkue METOAbl NPU PEICHUH JIMHEHHBIX ypaBHEHUH U
' UX CHCTEM
313 [TonGupare mnpumepbl Map 4YHCEN, SBISIOUIMXCS PpEHICHUEM JIMHEHHOTro
' YPaBHEHUS C ABYMs IEPEMEHHBIMU
Ctpouth B KOOPAMHATHOM IUIOCKOCTH TpauK JUHEHHOrO ypaBHEHHS C
34 IBYMsI TIEPEMEHHBIMH; IOJIB3YSICh TpadUKOM, TMPHBOAUTH HPUMEPHI
pelIeHNs] ypaBHEHUS
35 Pemats cucteMbl IByX JIMHEHHBIX YpaBHEHHUH C JIByMsl NIEPEMEHHBIMH, B
' TOM YHCIIe TpaduIecKu
CocraBnaATh M pelaTh JMHEWHOE YPAaBHEHUE WIM CHCTEMY JIMHEMHBIX
3.6 YpPaBHEHUH IO YCJIOBHIO 3aJa4M, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M IOJTy4EHHbIN pe3yabTaT
4 Koopnunate! u rpaduku. yHKIum
N300paxaTb Ha KOOpAWHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3alaHHBIM KOOpJAWHATaM, Jy4H, OTpPE3KH, WHTEPBAJIbl, 3allUCHIBATh
YHCJIOBBIE TPOMEXKYTKH Ha alre0pandeckoM si3blke
4.2 OtmeudaTh B KOOPAMHATHOMN MIIOCKOCTH TOYKH IO 3a/IaHHBIM KOOpJIMHATaM
4.3 Crpouts rpaduku JuHeHHbIX QyHKIMNA. CTpouTh rpaguk QyHKIUHN y = [X|
OnuceiBaTh ¢ MOMOUIbI0 (YHKIMHA H3BECTHBIE 3aBUCUMOCTH MEXITY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, paCCTOSIHHUE, LIEHY, KOJIMYECTBO, CTOMMOCTD,
POU3BOUTENLHOCTh, BpeMsl, 00BEM pabOoThI
4.5 Haxonuth 3HaueHue GyHKIMU 10 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpadguueckuil cioco0 npeacTaBieHUs U aHaidu3a WHGOpMaluy,
4.6 U3BJE€KaTh W MHTEPIPETUPOBATh HMH(GOpPMAIMIO U3 TpadUKOB peabHBIX
MPOIECCOB M 3aBUCUMOCTEM
8 KITIACC
Koxn .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMOro

pe3yjabTara

06pa30BaTeJ’le0]7[ nporpaMmmbl OCHOBHOI'O o01Iero 06pa3013a1mﬂ




Yucia ¥ BEIYUCIIEHUS

1.1

Hcnonp30BaTh HayalbHbIE NPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
yucea Uil CpPaBHEHMs, OKpPYIVIEHUS M  BBIUUCIEHHUM, uU300paXkaTh
JICHCTBUTEIIBHBIE YHCIIA TOYKAMU HAa KOOPJIANHATHON IPSIMOU

1.2

[IpumensTh moHsATHE apU(YMETHUYECKOTO KBAIPATHOTO KOPHSA, HAXOIUThH
KBaJIpaTHbIE KOPHH, UCIOJB3YyS HpPU HEOOXOAUMOCTH KaJbKYJISATOP,
BBIMOJHATh MPeoOpa30BaHUSl  BBIPAXKEHUH, COAEpXKAIIUX KBaJpaTHbIE
KOPHH, MCIOJIb3ysl CBOMCTBA KOPHEU

1.3

Hcnonp3oBath 3anucu 6OJII>HII/IX U MaJIbIX YUCECJI C ITOMOIIBKO ACCATUYHBIX
npobeii u creneneit yncna 10

Anrebpanueckue BbIpaXeHUs

2.1

HpI/IMCHHTI) INOHATHUEC CTCIICHMW C LCJIbIM II0Ka3aTCJI€EM, BBIIIOJIHATH
Hp606p8.30BaHI/IH Bpra)KeHHfI, COACPpKAIUX CTCIICHU C LECJIBIM ITOKA3aTCIEM

2.2

BBIMONHATE TOKAECTBEHHBIE MTPEOOPA30BAHUS PAIIMOHAIBLHBIX BBIPAKECHUI
Ha OCHOBE TIPaBHJ JCWCTBHH HAJ MHOTOWICHAMH W aJlreOpanvecKuMH
JIPOOSMH

2.3

PacknanpiBaTh KBaJIpaTHBIA TPEXUIIEH HA MHOKHUTEIN

24

[IpumensaTs npeodpa3oBaHusl BBIPAXKEHUIN ISl PELLIEHUS Pa3IMuYHBIX 3a/1a4
13 MaTeMAaTUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH

ypaBHeHI/IH N HCPAaBCHCTBA

3.1

Pemate nuHelHbIEC, KBaIpaTHbIE YPABHEHUS U PAallMOHAIbHBIE YPABHEHUS,
CBOIALIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMs IIEPEMEHHBIMU

3.2

[IpoBOINTE MpPOCTENIINE UCCIIEIOBAHNS YPABHEHHUM U CUCTEM yPAaBHEHUH, B
TOM YHCJIE C IPUMEHEHUEM IpaUuecKux MpeicTaBieHuil (yCTaHaBINBATh,
MMEET JIM yPABHEHHME WIH CUCTEMA YPAaBHEHHU DEIICHUs, €CIM UMEET, TO
CKOJIBKO, ¥ TIpOYEee)

3.3

[Tepexoauth OT croBecHOW (HOPMYITHPOBKHU 3amaud K e€ anreOpamueckoi
MOJICJIA C IOMOIIBI) COCTaBJICHHUsI YPABHEHUS WJIM CUCTEMBl YPaBHEHUH,
HHTCPIIPETUPOBATE B COOTBETCTBUM C KOHTCKCTOM 3ajlavuud HOHy‘IGHHLIﬁ
pe3ynbTar

3.4

[IpuMeHATH CBOMCTBA YHUCIIOBBIX HEPABEHCTB JUISl CPAaBHEHMS, OLICHKH,
pelmaTh JIMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM U HMX CHUCTEMBI,
JaBaTh IpapUUECKyr0 MILTIOCTPALMI0 MHOYKECTBA PELICHUN HEpPaBEHCTBA,
CHUCTEMBI HEPABEHCTB

DyHKIMU

4.1

[TonnMath U KUCIONIB30BATh (PYHKIIMOHAJIBHBIE MOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O3HAUCHUs), OMNPENeNiaTh 3HaYeHHEe (YHKIUU TIO
3HAYEHUIO apTyMEHTa, ONPeeTsATh CBOWCTBA (DYHKIUU MO e€ rpaduKy

4.2

Ctpouts rpaduku 31eMeHTapHbIX PYHKIMN BUJA:
y=k/x




kix

, Yy =X?, y = xX’, y = [X|, onHMCbIBaTh CBOMCTBAa YUCIOBON (QYHKIHH IO €€

rpaduky

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

Yucaa ¥ BEIYUCICHUS

1.1

CpaBHI/IBaTB " YIIOpAA0YHNBATh paAllMOHAJIBHBIC U UPPAIUOHAJIBHBIC YU CJIa

1.2

Bemonuate apudmerndeckue JEHCTBUS C palUOHAIBHBIMU YHCIIAMHU,
coderas YCTHBIE W IIMCBMEHHBIC IIPUEMBI, BBINOJHATH BBIUNCICHUSA C
UPPALMOHAIBLHBIMU YU CIIAMH

1.3

Haxonute 3HaueHWs cTeneHEW C MeNbIMM TOKAa3aTelsIMU W KOpPHEW,
BBIYMCIISATh 3HAYEHHS YUCIIOBBIX BBIPAKECHHU I

1.4

OxpyrisaTh [OEHCTBUTENIBHBIE YHUCIIA, BBINOJHATH NPUKUAKY pE3yJbTaTa
BBIYMCIICHUM, OLICHKY YMCJIOBBIX BBIPAKEHUN

YPaBHeHI/IH " HCPABCHCTBA

2.1

Pemate nuHelHbIE M KBaJpaTHBIE YPAaBHEHHs, YPaBHEHUS, CBOIAIIMECS K
HUM, NIpOCTENIINE TPOOHO-pallMOHAIBHBIE YPaBHEHUS

2.2

Pemate cucTteMbl IByX JIMHEHWHBIX YPaBHEHUH C JBYMsI MEPEMEHHBIMU M
CHCTEMBbl JBYX YpPaBHEHUH, B KOTOPBIX OJHO YpPaBHEHUE HE SIBISAETCS
JIMHEWUHBIM

2.3

Pemate TeKCTOBBIE 3amaud anreOpaMyecKUM CIIOCOOOM C  TOMOIIBIO
COCTAaBJICHUS YPABHEHUS WJIH CHUCTEMBl JBYX YpPaBHEHHH C JAByMs
NIEPEMEHHBIMU

24

[IpoBoauTH MpoOCTEHIIINE UCCIENOBAHNS YPABHEHHUI U CUCTEM ypaBHEHUH, B
TOM 4YHCIIE C MpPUMEHEHHEeM TrpaduvecKux NpeACTaBiIeHU (Hampumep,
yCTaHaBIWBAThb, UMEET JM YPAaBHEHHE WJIM CUCTEMa ypaBHEHUH pEILICHUS,
€CJI UMEET, TO CKOJIBKO)

2.5

Pemate nuHENHEIE HCPAaBCHCTBA, KBAaJAPATHLBIC HCPABCHCTBA, I/I306pa)i(aTL
pCIICHUC HCPABCHCTB Ha YHUCIIOBOH HpHMOﬁ, 3alIUCbIBAThL pPEHICHUC C
IIOMOIIIBKO CUMBOJIOB

2.6

Pemarsn CHUCTCMbI JIMHEHUHBIX HCPaBCHCTB, CHUCTCMbI HCPAaBCHCTB,
BKJIIOHAIOMIWMEC KBAaAPATHOC HCPABCHCTBO, H306pa)I(aTB PEIICHUE CUCTEMBI




HCPAaBCHCTB Ha YHUCI0BOM HpHMOﬁ, 3aIIMCbIBATh PCIICHUC C IMMOMOIIBIO
CHMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA MPH PELICHUH PA3JIMYHBIX 3a1a4

DyHKIMU

3.1

PacnosHaBath (QyHKIIMM W3y4eHHBIX BUAOB. [lOKa3biBaTh CXEMaTHYECKH
pacrosio)keHue Ha KOOPAMHATHOHM IJIOCKOCTH TpaduKoB (PyHKIUH BHIA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAYCHUH
K02(ppHLIMEeHTOB, ONUCHIBATH CBOICTBA (DYHKIIUIA

3.2

[Toka3piBaTh CXeMaTHMUECKH PACIOJIOKEHHE Ha KOOPIWHATHOW IIOCKOCTU
rpaduxoB QpyHKIMH BUa y = VX, Y = |X| ¥ OMUCBIBATh CBOMCTBA (PYHKIIHIA

3.3

Ctpouths U U300pakaTh CXeMaTUYECKU IpadUKu KBaIpaTUYHBIX (QYyHKIUH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX (QYHKIMH O UX Tpadukam

3.4

Pacno3naBaTh KBapaTuyHy0 QYHKIMIO IO GOpMyJie, TPUBOAUTH IPUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 pealbHON )KU3HH, PU3UKU, TEOMETPUU

Apudmernueckas 1 reoMeTpUUecKas IpoOrpeccuu

4.1

PacnosHaBath apu@METHUECKYH0O M TEOMETPHYECKYIO TPOTPECCHH TPU
Pa3HBIX Criocobax 3agaHus

4.2

BoimonHAT, BBIYMCICHUS C HCHOJB30BaHUEM (GOPMYyN #-TO  4ieHa
apuMeTHyecKoil MW TEeOMETPUYECKOM MpOrpeccuif, CyMMbl NEpPBBIX N
YJICHOB

4.3

I/I306pa)KaTb YICHBI IIOCJICAOBATCIIBHOCTH TOYKaMH Ha KOOpI[HHaTHOﬁ
IIJIOCKOCTH

4.4

Pemats 3amaum, CB3aHHBIE C YMCIOBBIMH IOCIIEOBATEIBHOCTSAMHU, B TOM
Yucje 3a7a4d W3 PEaTbHON JKM3HU (C HCIOJB30BAaHUEM KalbKYJSATOPA,
U(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BIYUCICHUS
JlpoOu 0OBIKHOBEHHBIE U ICCATHYHBIC, IEPEXO OT OHON (HOPMBI 3amucu apodeit
1.1 K apyroil. [ToHsTHe panoHaIbHOrO 4KCIa, 3alUCh, CPABHEHUE, YIIOPSIA0UMBAHHE
palOHaIbHBIX YUCEI
12 Apudmernueckue ACUCTBUS C PAaLMOHAIBHBIMH 4uCIaMHu. PemieHue 3amad u3
' peasbHOM MPaKTUKKU HA YaCTH, Ha Jpoou
13 CreneHp ¢ HaTypaJbHbIM IIOKa3aTelIeM: OIpeAereHHue, mpeoOpa3oBaHue
' BBIPa)KEHUI Ha OCHOBE OIPEIENICHUs, 3aUCh OOJIBIINX YUCEell
1.4 IIponeHTsl, 3amKch NPOLEHTOB B BUAE ApoOM M IpoOM B BHUIE HMPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4Ml Ha MIPOLIEHTHI, PEeLICHUE 3a4a4 U3 PeaJTbHOU MPaKTUKU
15 [IpumeHeHne NpU3HAKOB AEIMMOCTH, PA3IOKEHUE HAa MHOXKMTEIN HATypalbHbIX
' qHCel
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi 1 0OpaTHasi MPONOPIMOHATBHOCTH
2 Anrebpanueckue BhIpaXKEeHUs
)1 IlepemeHnHble, YUCIIOBOE 3HAYEHHE BBIPAKEHUS C MEepeMEeHHOW. JlomycTumble
' 3HAYEHHS [IEPEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHIE (OPMYJIBL.
' Berancnenus no popmynam
23 [Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PABHbIE BHIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM
)5 OnHounenbsl W MHorowieHbl. CreneHb MHorowieHa. Cro)keHue, BBIYMTAHUE,
' YMHO>KEHUE MHOTOUYJIEHOB
r 6 @opMyJibl COKpAIIEHHOTO YMHOXEHHs: KBaJpaT CyMMbl M KBaJapaT Pa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUICHOB HA MHOXHUTEIH
3 VYpaBHeHUs
31 VYpaBHeHHE, KOPEHb ypleHeHI/ISI, IpaBWjia IpeoOpa3oBaHUs  ypaBHEHMS,
PaBHOCHJIBHOCTb YpaBHEHUI
19 JluHeliHOe ypaBHEHHE C OJHOW TIEPEMEHHOM, YHCIO KOpHEH JHMHEHHOro
' YPaBHEHUS, PELICHUE JIMHENHBIX YPaBHEHUM
13 CocraBieHue ypaBHEHMH IO YCJIOBHIO 3aiauyd. PelneHne TEKCTOBBIX 3ajgad ¢
' MIOMOIIBIO YpaBHEHHIA
34 JluneiiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpapuK
3.5 Cucrema AByX JMHEMHBIX YpaBHEHMI C ABYMs IepeMeHHbIMU. Pemenue cucrem
ypaBHEHH CIOCOOOM MOACTAaHOBKH. [IpuMephl pemieHusi TEKCTOBBIX 3334 C




IIOMOIIBIO CUCTEM ypaBHeHI/Iﬁ

4 Koopaunats! u rpapuku. ®yHkunu
4.1 Koopaunara Toukn Ha mpsMoit
47 UucnoBble MPOMEXYTKH. PaccTostHue Mexay JIByMs TOYKaMHU KOOPIAMHATHOM
’ IPSAMOiA
43 [IpsimoyronpHas cuctema KoopauHat, ocu Ox u Oy. Abcurcca U OpIHAaTa TOYKA
' Ha KOOPJAWHATHOU MIOCKOCTH
44 [Ipumepsr rpadukoB, 3amaHHBIX QopMmynamu. UteHue rpaduUKOB pearbHBIX
' 3aBUCHMOCTEI
4.5 [onsarue Gpynkuun. I'papux pynkumu. CorcTBa QyHKIHIA
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux GyHkmm y = [X|
4.7 I'padudeckoe pereHne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHCWHBIX YPaBHCHHMA
8 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT cOAepKAHUSA
1 Yucna v BBIYUCTICHUS
11 KBampatapiii kopeb w3 uucna. [loHsTHE 00 WppalMoOHATHPHOM YHCIIE.
' JlecsiTuuHbIie TPUOIMKEHUS UPPATMOHATIBHBIX YHCET
CpoiicTBa apudmeTnyecKkux KBaApaTHBIX KOpPHEH U UX MPUMEHEHHE K
1.2 MpeoOpa3OBaHUI0 YHUCIOBBIX BBIPAKEHUH M BBIYUCICHUSM. JleHCTBUTENbHbBIE
qrcna
1.3 Crenens ¢ 1eNbIM MoKa3aTeseM U €€ cBoiicTBa. CTaHgapTHas 3alyCh YUCIIA
2 AnreOpanyeckre BbIpaXKeHHsI
2.1 KBagpartublii TpExuiieH, pa3ioKeHHe KBaIpaTHOTO TPEXUICHAa Ha MHOXKHUTEIH
2.2 Anrebpandeckas 1poOb. OCHOBHOE CBOMCTBO aJlreOpandecKkoi 1poou
2.3 Cnosxenue, BBIYMTaHNE, YMHOXKEHHUE, JIeJICHHE aare0panyeckux Ipooeit
2.4 PanronaneHble BIpaXeHUS U UX TIPE0Opa3oBaHue
3 VYpaBHEHUS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, (opmyrna KOopHEH KBaapaTHOTO ypaBHeHHs. Teopema
' Buera
3.2 Pemienue ypaBHeHMi, CBOAAMIMXCS K JIMHEHHBIM U KBaJIPATHBIM
33 [Ipocreiimme qpoObHO-pallnOHATbHBIE YPaBHEHUS
I'padmyeckas wHTEpIpeTads YPaBHCHHHA C JBYMS TICPEMEHHBIMH WU CHCTEM
3.4 JIMHEVHBIX YPAaBHEHUN C JBYMsl IEpPEMEHHBIMU. [IpuMepbl pelIeHUs CUCTEM
HEJTMHEHWHBIX YPaBHEHUH C ABYMS TIEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 337a4 alre0pandeckuM crocoOoM
3.6 UucnoBbie HEPABEHCTBA U UX CBOMCTBA




3.7 HepaBeHncTBO ¢ 0/1HOM TTepeMEeHHOM
3.8 PaBHOCHIIBHOCTE HEPaBEHCTB
3.9 JIuHeiiHble HEpaBEHCTBA C OJJHOW MEPEMEHHOMN
3.10 CucreMbl TMHEVHBIX HEPABEHCTB C OAHOM IEPEMEHHON
4 OyHKIMU
41 [Tonstue ¢ynkuuu. O6MacTh ONpeneneHrus U MHOXKECTBO 3HAaueHUN (yHKUIUU.
' Crioco0sI 3amanust QyHKITHIA
4.2 I'padux Gpynkuuu. YreHre cBOMCTB (PYHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GYHKLIUH, OTpaKAIOLIMX pealbHbIe MPOLECCH
44 @OyHKIMY, ONHUCHIBAIOIIME TMPSAMYI0 M OOpaTHy!O  NpPONOPLHUOHAJIbHBIE
' 3aBUCUMOCTH, UX IrpaduKu
4.5 OyHKIMYU y =x7 y = X7
4.6 OyHKIMKM y = Vx, y = |x|
4.7 I'paduueckoe penieHne ypaBHEHUH 1 CUCTEM YpaBHEHUI
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
1 Hucna v BBIYUCTICHUS
11 PamonanbHbple  4Hcia, MppAlMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEYHBIE
' JECATHYHBIE APOOH
MHOXeCTBO JeHCTBUTENBHBIX YHCEN, JCHCTBUTEIbHBIE YHCIA KaK OECKOHEUHBIE
12 JecATUYHble OpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE MEXKAY MHOXXECTBOM
' JNEHUCTBUTENBHBIX YUCEI M KOOpAMHATHOW mpsMoil. CpaBHEHHE JEHCTBUTENIBHBIX
qucen
1.3 Apudmernueckue 1eicTBUA ¢ 1EHCTBUTEIBHBIMU YHCIaAMU
W3mepenus, npubimxeHus, OUEHKU. Pa3Mepsl OOBEKTOB OKpY)KAIOIIET0 MHpA,
L4 JUIMTENIBHOCTh TIPOLIECCOB B  OKpy»KatomeM wmupe. [IpubmmxéHHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTh npuOmmkeHus. Okpyrienue uucen. Ilpukuaka u oneHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHHS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OOHOU NTEPEMEHHON
2.2 JIunelinoe ypaBHeHue. Pelienre ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHHM, CBOASIIMXCS K KBaPAaTHBIM
24 bukBangpatHoe ypaBHeHue. [Ipumepsl penieHus ypaBHEHUW TPEThE M 4YETBEPTOM
' CTETeHe! pa3ioKEHNEM Ha MHOKUTEIN
2.5 Pemenue npoOHO-paliMOHAIEHBIX YpaBHEHHHA
2.6 Cucremsbl ypaBHEHUH




2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €r0 rpaduk

2.8 Pemenne cucreM IByX JIMHEHWHBIX YPaBHEHUH C JBYMS IEPEMEHHBIMU

29 Pemenue cucrem nByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEHHOE, a IPYroe — BTOPOil
' CTETeHH

2.10 I'paduueckas MHTEpIIpEeTALUs CUCTEMBI YPABHEHUI! ¢ ABYMS IEpEMEHHBIMU

2.11 Pemenne TekCTOBBIX 3374 aNreOpandecKuM CrrocoooM

2.12 UuciioBble HEPABEHCTBA U X CBOMCTBA

2.13 PeleHne MMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON

2.14 Pemienue cucrem NTMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN

2.15 KBanparHble HepaBeHCTBa

516 I'paduueckas wuHTEpHpeTanysi HEPaBEHCTB W CHUCTEM HEPABEHCTB C JIByMs
' HepEMEHHBIMU
3 OyHKIMU

31 KBangpatnunas gynkuus, e€ rpaguk u cBoiictsa. [lapabona, KOOpAUHATHI BEPIINHBI

napaboIIbl, 0Cb CHMMETPHH MapadoIIbl

3.2 I'paduku bynkmuit y=kx, y=kx+b n ux cBoicTBa

33 I'paduku pynkuuit y=k/x, y = x° u ux cBoiicraa

34 I'paduxu GpyHKIMI , 1 UX CBOICTBA
4 YucnoBble IOCIEN0BATENBHOCTH

41 OmnpeneneHue U crnocoObl 3aJaHMs YHUCIOBBIX IOCIENIOBATEIbHOCTEH. 3agaHue
' MOCJIEeI0BATEIbHOCTH PEKYPPEHTHOM (hopMyIoi u popmMyioil n-ro dieHa

47 Apudmernueckas nporpeccusi. Dopmyisl 7-ro wieHa apupMeTHIECKON Iporpeccu,
' CYMMBI TIEPBBIX 7 YICHOB

43 I'eomerpuueckas nporpeccus. PopMyIbl #-ro 4IEHa T€OMETPUYECKON MPOrpeECCuH,
' CYMMBI TIEPBBIX 7 YJIECHOB

44 N300paxeHune uieHOB apupMETHIECKON U TEOMETPUUYECKOM MPOrpeccuii TouKkaMu Ha
' KOOPAMHATHOW IUIOCKOCTH. JIMHENHBIN U SKCIOHEHIHAJIBHBIN POCT

4.5 Cno>xHbl€ MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUS

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGoOBaHUS K NMPeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOI'O 001IIET0
oOpa3oBanus Ha ocHoBe PI'OC

YMeHHe onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJMHOXKECTBO, Ollepaluu
HaJl MHOXXECTBaMH; YMEHHE OTIEPHPOBATh MOHATUAMH: rpad, CBI3HBIN Tpad,
JE€pPEeBO, LUK, IPUMEHATh UX IPU PELICHUHU 3a7a4; YMEHHUE HCIIOIb30BaTh
rpadudecKkoe TPEICTaBICHHE MHOXKECTB JUIS ONHCAaHUS  PeaIbHBIX
NPOIIECCOB U SIBJICHUH, IPH PELICHUHU 3aJ[a4d U3 IPYTHX YUeOHBIX IPEIMETOB

YMenue OoneprupoBaTh IMOHATHAMHU: OIPCACICHUC, aKCHUOMaA, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHUC pacro3HaBaTb HNCTUHHBIC )51 JIOKHBIC
BBICKA3bIBaHUs, IIPUBOAUTH TIPUMEPBI W  KOHTPIPUMCEPBI, CTPOUTH
BBICKA3bIBAHUA U OTpULIAHUS BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSIMH: HaTypajdbHOE YHCIO, MPOCTOE U
COCTaBHO€ YHCIIO, IEIUMOCTh HAaTypaJIbHBIX YHMCEJN, MPU3HAKHU JAECIUMOCTH,
[EJI0€ YUCIIO, MOJYJIb YHCTIa, OOBIKHOBEHHAsSI APOOb M JeCSATHYHAs IPOOH,
CTaHJAPTHBIA BHJI YUCJA, PALMOHAIBHOE UYUCIIO, UPPALMOHAIBHOE YHUCIO,
apudmeTHueCKuil KBaJApPATHBIA KOPEHBb; YMEHHE BBIMONHITH JCUCTBHUS C
YHUCJIAMH, CPaBHUBATh U YHOPSAJOYMBATH UYMCIA, MPEJACTABIATh YMCIa Ha
KOOPJIMHATHOW TMPSIMOM, OKPYIJISATh YHUCIA; YMEHHUE JeNaTh MPUKUAKY U
OIICHKY pe3yJIbTaTa BHIYMCICHUM

YMeHue onepupoBaTh MOHATHSMM: CTENEHb C LEJIbIM I0Ka3aTeleM,
apu(pMeTHYECKUI KBaIpaTHBIM KOpEeHb, MHOTOUWIEH, anredpandeckas Apoos,
TOX/ECTBO; 3HAKOMCTBO C KOpPHEM HaTypaJbHOHl cTerneHu Oosblie
€IMHUIIBI; YMEHHE BBIMOJIHATh PacuéThl MO (GopMysaM, MpeoOpazoBaHUS
LEeNBIX, JPOOHO-pAllMOHATBHBIX BBIPRKEHUI M BBIPAKEHUH C KOPHSIMH,
pa3oKeHHe MHOTOWICHA Ha MHOXKUTENH, B TOM YHCJIE C UCIIOIb30BaHUEM
(dbopMyI1 pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

YMeHue ONnepUpoBaTh MOHATHAMH: YUCIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOM NEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHUE pelaTh JIMHEHHbIE W  KBaJpaTHbIE YpaBHEHUs, JAPOOHO-
palMOHAIbHBIE YPABHEHUS C OJJHOM IIEPEMEHHOM, CUCTEMBI JBYX JIMHEUHBIX
YpaBHEHMIA, JTMHEHHbIC HEPABEHCTBA U UX CUCTEMBI, KBaJ[paTHBIC U IPOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPH
peleHun 3a1ad U3 JIpPYrux IPEeAMETOB M INPAKTUYECKUX 3a]ad; YMEHHUE
UCIIOJIB30BaTh KOOPJAMHATHYIO NMPAMYI0 U KOOPAMHATHYIO IUIOCKOCTBH IS
U300paKeHHs PeLICHUI YpaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUAMH: (YHKIMA, rpaduk (yHKIMH, HYIU




(YHKIINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEKYTKH BO3pacTaHUS,
yObIBaHMS, HauWOoJbIllee W HaWMEHbIee 3Ha4YeHHS (YHKIMU; yMEHUE
ONEPHPOBATh TMOHATHAMHU: TpsMas PONOPIHMOHAIBLHOCTh, JIMHEHHAS
GyHKIMs, KBaapaTuyHas (QyHKIUSA, oOpaTHas NPOMOPIUOHAIBHOCTD,
napabona, runepboia; yMeHue CTpOuTh rpaduku (YHKIHMM, HUCIOIb30BATh
rpaduKd IS ONPENIEJICHUS] CBOWCTB TIPOIIECCOB M 3aBHCUMOCTEH, LIS
pelieHuss 3aJad W3 JAPYTUX Yy4eOHBIX MPEIMETOB U PEAbHON KHU3HU;
YMEHHUE BhIpaXKaTh (POpMyJIaMH 3aBHCUMOCTH MEXTy BETUUNHAMHU

YMeHnue onepupoBaTh MOHATUSAMU: MOCIEA0BATEILHOCTD, apudmMeTnyeckas
U TeOoMEeTpUYecKass MpPOrPecCHd; YMEHHE HCIOIb30BaTh CBOICTBa
nociea0BaTenbHOCTEH, POPMYIIbI CyMMBI U OOIIETO YJI€HA MPHU PEUICHUH
3a/a4, B TOM YHUCJE 3a7a4 U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHON
KU3HU

YMmenue pemaTth 3aga4u pasHbIX TUIIOB (B TOM YHCJIC Ha NPOUCHTHI, JOJU U
qaCTHu, IBHKCHUC, pa60Ty, HCHY TOBApPOB U CTOUMOCTH IIOKYIIOK M YCJIYT,
HaAJIOr"u, 3aJadyu U3 obnacTu yOopaBJI€HUA JHUYHBIMU H CEeMEMHBIMU
(1)I/IHchaMI/I); YMCHHUE COCTABJIATH BBIPAKCHUSA, YPABHCHUS, HCPABCHCTBA U
CUCTEMBI II0 YCJIOBHUIO 3aJadd, HCCICAOBATH IIOJIYYECHHOC PCIICHHUEC H
OLICHUBATb HpaB,Z[OHO,Z[06HOCTB NOJIYUYCHHBIX PE3YJILTATOB

VYMeHHe omnepupoBaTh MOHATUAMHU: (UTypa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JOMaHas, YTroJ, MHOTOYTOJbHHK, TPEYTOJbHUK, PpaBHOOCAPCHHBIA U
PAaBHOCTOPOHHMH TPEYTOJIBHUKH, MPSIMOYTOJBHBI TPEYTOJbHHUK, MEINAHA,
OuccexTpuca " BBICOTA TpEyTroJbHUKa, Y4eTHIPEXYTOJIBHHUK,
napasuienorpamm, pom0O, MpSIMOYTOJIBHHK, KBAIPAT, TPAIEIHNs; OKPYKHOCTB,
KpYT, KacaTeJbHast; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMH (pUTypamu; yMeHue
pewiaTh 3aja4M, B TOM YHUCJE U3 MOBCEJHEBHOH J>KHM3HU, Ha HAaXOXJEHHUE
Te€OMETPUYECKUX BEIUYMH C MPUMEHEHHWEM H3YyYEHHBIX CBOMCTB (QHUTYp U
¢axToB

10

YMeHue omnepupoBaTh IMOHATHUAMHU: PABEHCTBO (QUIYp, PABEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M NMEPHEeHAUKYJISIPHOCTh MPSAMBIX, YToj
MEXY MPSIMBIMM, IEPIICHANKYJIAP, HAKIIOHHAs, IPOeKLus, ofgodue duryp,
HOJOOHBIE TPEYTrOJbHUKH, CUMMETPHUS OTHOCUTEIBHO TOYKM M HPAMOIL;
YMEHHE paclo3HaBaTb PpaBEHCTBO, CHUMMETpPHIO M mojobue ¢uryp,
HapajsIeNIbHOCTh U MEPIEHAUKYISIPHOCTh MPSMBIX B OKPY>KaOLIeM MUPE

11

YMeHue ornepupoBaTh MOHATUSMU: JUIMHA, PACCTOSIHHE, yroyl (BelMYMHA
yIia, CHHYC M KOCHHYC yTja TPEeyrojbHHKA), TUIONIA/lb; YMEHUE OlEHUBATh
pa3Mepsbl MPeIMETOB U 0OBbEKTOB B OKPYXKAIOIIEM MUPE; YMEHUE IPUMEHSATh
dbopMyIbI IEpUMETPa U TUIOIIATU MHOTOYTOJIBHUKOB, TMHBI OKPY>KHOCTH U
IIOMIAM Kpyra, oObeMa NpPSMOYTOJIBHOTO Mapajulefienune1a; yMeHUe
MPUMEHSThH MPU3HAKUA PABEHCTBA TPEYTrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojbHuKa, Teopemy Iludaropa, TpuroHomeTpudyeckue COOTHOIIECHUS
JUTSL BBIYHMICTICHUS ITTUH, PACCTOSIHUH, TUTOIA e

12

YMmenue  uzobpaxkarb miockue  GUTypl W UX ~ KOMOMHaIuWW,




NPOCTPAHCTBEHHBIE (QUTYpHl OT PYKH, C TOMOIIBI0  YEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB MO TEKCTOBOMY MJIM CUMBOJILHOMY
OTIMCaHUIO

13

YMeHue omnepupoBaTh MOHATUSMU: NPSIMOYTOJIbHAs CUCTEMa KOOpPIWHAT;
KOOPJIMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOM3BEIICHUE BEKTOpa Ha
YHCIIO, CKAaJIAPHOE IMPOU3BEACHHE BEKTOPOB, YMEHHE HCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI ISl TIPEACTABJICHHS JAaHHBIX W PEIICHUs 3a1ad, B
TOM YHUCJIE U3 IPYTHX YUYEOHBIX MPEAMETOB U peaibHOMN KU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJOMKOBBIE U KPYTOBBIE AHArpamMMbl,
TaOJIULBI, cpeiHee apudmMeTnyeckoe, Merana, HaubobIllee U HaMMEHbIIEe
3HA4YeHMs,  pa3Max  4YHCIOBOro  Habopa;  yMeHHE  H3BJEKaTh,
UHTEPIIPETUPOBATh U NMPeoOpa3oBbIBATh MH(OPMALINIO, NTPEICTABICHHYIO B
TabJIMIaX M HAa JuUarpaMmax, OTpa)kalollyl0 CBOWCTBAa U XapaKTEPUCTHKHU
peaNbHBIX MPOLECCOB U SBJICHMUN; yMEHHME pAclo3HaBaTh W3MEHYHBBIC
BEJIMUMHBI B OKPY>KaIOIIEM MHUpe

15

YMeHue omnepupoBaTh TMOHATUSAMHU: CIy4YallHBIA ONBIT  (CIay4yailHBIN
OKCIEPUMEHT),  3JIEMEHTapHOe  coObITHE  (dJIEMEHTapHBIM  HCXON)
CJIy4alfHOTO OIIbITa, ClyyailHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HAaXOJIUTh BEPOSITHOCTH CITy4aiHbIX COOBITHI B OTIbITaxc
PABHOBO3MOXHBIMH 3JIEMEHTApPHBIMU COOBITUAMH; YMEHUE pellaTh 3aJa4yu
METOIOM OpraHM30BaHHOTO Iepedopa M C HCIOIb30BAaHUEM IIPaBUIIA
YMHOXXEHUS; YMEHHUE OLICHMBATh BEPOATHOCTH pPEATbHBIX COOBITHH U
ABJICHUH, NTOHMMATh POJIb IPAKTHYECKN IOCTOBEPHBIX U MAIOBEPOSTHBIX
COOBITUM B OKpY’KaloIlleM MHpEe W B KM3HH; 3HAKOMCTBO C HOHATHEM
HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCENl U €ro
POJIBIO B MAaCCOBBIX SIBJIICHUSAX

16

YMeHue BoIOMpaTh MOAXOISAIINN W3YUEHHBIM METOM JJIs PEIICHUs 3aJauu,
MPUBOJNTH MPUMEPHl MATEeMAaTHYECKHUX 3aKOHOMEPHOCTEH B TMPUPOJE U
JKU3HHM, PACTO3HaBaTh NPOSBICHHE 3aKOHOB MaTEMaTHKH B HCKYCCTBE,
OTHMCHIBaTh OTIEIBHBIC BBIJAIONIMECS PE3YIbTaThl, MOJYYCHHBICE B XOJIC
pa3BUTHSI MAaTEeMAaTUKH KaK HAYKH, TMPUBOAUTH MPUMEPhl MaTEeMaTHUYECKHUX
OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHON ¥ BCEMUPHOU UCTOPUH




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPSAEMBIX HA OI'D
11O MATEMATHUKE

Kon
1

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAHUSA

Ywucna ¥ BEIYUCICHUS

1.1

HaTypaJ'IBHBIe " [EJIbIC YHCIa. HpI/ISHaKI/I JCIIMMOCTHU LEJIbIX YHUCEII

OOBIKHOBEHHBIE U JAECSITUYHBIE APOOM, MPOLEHThI, OECKOHEUHBbIE NEPUOANYECKUE

1.2 Xpob
1.3 ParmonansHeie uncina. ApupmMeTHaecKkue onepayy ¢ paroHAIbHBIMA YACITaMU
1.4 JleWicTBUTENbHBIE YUCTa. ApH(PMETHUECKHE ONIEPALIUH C ACUCTBUTEILHBIMHI YUCIAMH
L5 [TpubnnkEHHBIE BEIYUCIIEHUS, IPABUIa OKPYTICHUS, IPUKUIKA U OLIEHKA pe3ysbTaTa
' BBIYHCIICHU I
2 Anrebpanyeckue BbIpaXeHHs
2.1 bykBeHHbIE BbIpa)XKeHUs (BBIPAXKEHUS C IEPEMEHHBIMU )
27 Crenens ¢ nensiM nokasareneM. CTeleHb ¢ pallMOHAIBHBIM IOKa3aTeneM. CBolicTBa
' CTEIeHH
23 MHorouieHst
2.4 Anrebpanyeckas 1po0b
)5 ApudmeTrueckuil KOpeHb HaTypalbHOW cTeneHH. JleHcTBusic apupMeTHYeCKUMHU
' KOPHSIMUM HaTypajJbHOW CTEIEHH
3 VYpaBHEHUSI U HEPABEHCTBA
3.1 Ilenbie u 1poOGHO-paloHaIbHBIE YpaBHEHU. CHCTEMBI M COBOKYITHOCTH YPaBHEHUI
19 Llensle u napoOHO-palMoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB
3.3 Pemenne TekCTOBBIX 3a1ad
4 YucnoBsle NOCIEA0BATEIBHOCTH
4.1 [TocnenoBaTeabHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEA0BATEILHOCTEH
4.2 Apudmerrnueckas u reomeTpudeckas nporpeccuu. @opmyra CI0XKHBIX MPOLIEHTOB
5 OyHKINH
@ynk1ims, cnocoOsl 3aganus yHkuuu. ['paduk GyHkuuu. O6macTh onpeneneHus u
51 MHOXeCTBO 3HaueHui QyHkuuu. Hynu ¢ynkuuu. [IpoMexyTKn 3HaKOMOCTOSHCTBA.
o [TpomMexxyTKH MOHOTOHHOCTH (QYHKUIMH. MaKCUMyMbl W MHHUMYMBI (YHKIUH.
Haubonpiiee n HaumMeHblIee 3HaYeHnEe (PYHKIIUU HA TPOMEKYTKE
6 Koopaunats! Ha IpsAIMON U TUNIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexkapToBbI KOOPIMHATHI HA TJIOCKOCTH
7 I'eomerpus




7.1

I'eomeTpuueckue Gurypsl U UX CBOMCTBA

7.2 TpeyronpHuK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpUYeCcKuX BEJTUYUH
7.6 Bekrtops! Ha mockocTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTaATUCTUKA
8.2 BepositHoCcTh
83 Komb6unaropuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET
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