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COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yucsia v BbIYMCIEHUS

Paunonansubeie uucia. CpaBHEHUE, yNOpSAIOUYMBAHUE M apuPMeTHUECKue
JEUCTBUS C PAallMOHAJIBHBIMU YKcIaMy. YucinoBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHb C HaTypaJbHBIM TOKa3aTeJleM M €€ CBOWCTBA. 3alKCh 4YHCIa B
JIECITUYHOW MO3ULIMOHHON CUCTEME CUHUCIICHUS.

Pemenue TekCcTOBBIX 3a/1au apupMeTndeckuM crnocodoM. Perenue 3amay u3
peaibHOM MpaKTUKU HA YacTH, HA IpoOU, HA MPOIEHTHI, TIPUMEHEHUE OTHOIIICHUN
U TPOMNOpUUN MpU pEelIeHUH 3a/ay, pElIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYIIKH, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie U cocTaBHble uucia. UYETrHble W HE4YETHhIE uncia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
MPOM3BEICHUS LIEJBIX YHCEII MPH PEIICHUHN 33/1a4 C MPAKTUYECKUM COAECPKAHUEM.

HanGomnpiuit o0mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmuo npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. AprupMETHYECKUE ONIEPAIIMH HAJl OCTATKAMHU.

Aare0panvyecKue BbIPAKEHUSA

BripaxxeHne ¢ mepeMEHHBIMU. 3HAUYEHUE BBIPAXKECHUS C NEPEMEHHBIMH.
[IpencraBienre 3aBUCUMOCTU MEK]1y BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBeHHbIE TPe0OpPa30BaHMS ANTeOpanvIeCKUX BhIPAKEHU.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOWIEHA.
CnoxeHue, BBIYUTAHUE, YMHOXEHUE U JiejeHne MHorowieHoB. [IpeoOpazoBanue
L[EJIOTO BBIpaXKEHUs B MHOTOUJIeH. KOpHU MHOrO4JIeHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHS: KBaAPAaT CYMMbI M KBaJIpaT pa3HOCTU
JIBYX BBIp@XEHUH, Ky0 CyMMBbI M KyO pa3HOCTH JBYX BBIPOKEHHUH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPAXEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BBIPAXKEHUH.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BeiHeceHrne 00111ero MHOKHUTEIS 32
CKOOKH. MeTo1 TpyIIupOBKH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OJIHOW TIIepeMEHHOW. PaBHOCWIBHOCTh ypaBHEHUH. YpaBHEHUE  Kak
MaTeMaTU4YeCcKasi MOJEINb PEAIbHOW CUTYaIINH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHENHOTrO ypaBHEHMSI C ABYMSI
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeToAoM cioxeHus. Cucrema JByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKoCcTH. IIpuMepsl rpadukoB, 3agaHHbIX (opMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejenieHuss W o6nacth 3HadueHu ¢yHkuuu. CrnocoObl 3amaHus (QYyHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
¢dynkuu y = |X|. Kycouno-3a1anubie (GyHKIIHN.

8 KUIACC

Yucaa v BBIYMCICHUA

KBaapartHbie KOpHU. Apu(MeTHUECKHUl KBaAPaTHBI KOPEHb U €r0 CBOMCTBA.
[TonsiTue uppanmoHaIbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa I€CTBUI ¢ UPPALIMOHAIBHBIMY YKciaMu. CpaBHEHHE HPPALIMOHATIBHBIX
YUCEIL.

[IpencraBneHuss O pACHIMPEHUSX YHUCIOBBIX MHOXKECTB. MHOXKeECTBa
HATYpaJIbHBIX, LEJIbIX, PALMOHAIBHBIX, JACHCTBUTENIbHBIX 4Hncen. CpaBHEHHE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Octatku cteneHei. lIpuMeHeHHe OCTaTKOB K
PELICHUIO YPAaBHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3Mepbl 0OBEKTOB OKPYXKAIOIIET0 MHUPA, JJIMUTEIBHOCTh IPOIIECCOB B
okpyxaromieM mupe. CTaHaapTHBIA BUJ YUCTIA.

Asre0panyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JAPOOHO-
palMOHAIBHBIX  BBIpakeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckol apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHWE U JEJICHHE areOpandeckux IapoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaJpaTHbIE KOpPHH. TOXJECTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAJAPATHOTO YpPABHEHWS.
KosmmuecTBO neNCTBUTENBHBIX KOPHEW KBAJIpaTHOrO ypaBHeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHsS. PellleHne  ApoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOKCTBA YMCIIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHcTBa. CloKeHne
M YMHOXECHHME YHUCJIOBBIX HEpaBeHCTB. OLICHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOEe HEPAaBEHCTBO C OJHOM MEPEMEHHOM M MHOYKECTBA €TI0 PELICHUM.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JVMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIUU

OO0uacTh onpeaeneHnsi 1 MHOXKECTBO 3HaueHH (pyHKuuu. CriocoObl 3a/1aHus
¢bynkuumid. ['padux dynkunn. Utenue cBoiicTB pyHKumu 1o e€ rpaduky. [Ipumepsr
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIMOHANIbHBIE 3aBUCUMOCTHU, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| u ux cBoiicTBa.
Kycouno-3anannsie GpyHKINN.

9 KIIACC

Yuciaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX KOpPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
paMOHAIBHBIM MTOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpartHsle ypaBHeHUs. [Ipumepsl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHui, 3aMEHBl TMEPEMEHHOH, IpaHUuecKoro MeToja MpU pPELICHUH
ypaBHEHU 3-ii U 4-11 CTENEeHE.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHMI C ABYyMs ITIEpEMEHHBIMU. Pemenue mpocrenmumx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nepeMeHHbIMH. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaIINH.

Uucnosele HepaBeHCTBA. PellleHne JTMHENHBIX HEPaBEHCTB. /[oka3aTesbcTBO
HEPABEHCTB.

KBanparHeie HepaBeHCTBA € OJHOM MEpeMEHHOW. PemieHne KBaapaTHBIX
HEPAaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpPBajoB. MeTon MHTEpBaJIOB
JUISl pallMOHAJIBHBIX HEpaBeHCTB. IIpocTelimue HepaBeHCTBA € TapaMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO C 1ByMs IepeMeHHbIMH. PellleHHe HepaBEeHCTBa C JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJI PELIEHUS] CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

DyHKUIMHA

Oyuknusa.  CpoiictBa  (QyHKUMI:  Hyldd  (QYHKIUH,  [OPOMEXYTKH
3HAKOMIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKM BO3pACTaHUsI M YObIBaHUS (PYHKIUHU,
YETHBIE U HEUETHBIE (PYHKIMHU, HAMOOIbIIIEE U HAUMEHbILIEE 3HAUCHUS (PYHKIUU.

KBagpatnunas ¢Qynkmuss u e€ cBoicTtBa. lcmonp3oBaHHE CBOWCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCUMOCTH OT €& kod(puumenTon. I'papuku pyHkumii y =ax2, y = a(X — m)?u y
= a(x —m)? +n. Iloctpoenne rpadMKoB (yHKIMI ¢ TOMOILBIO IIPEOOPAa30BAHUIA.

JpoGHo-nuueiinas Gyukmnus. MccnenoBanue QyHKIMIA.

Oynkuus Y = X" ¢ HaTypalbHBIM MOKa3aTeseM N u e€ rpaduk.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocienoBaTeabHOCTH.  OrpaHMuYeHHas  IMOCJEN0BATEIbHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Gopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHPOBAaHHUH
OECKOHEYHO yObIBAIOIIECH reOMETPHUUECKON MPOTPECCHH.

Meron maTemaTtuueckon MHaAyKUuuu. [Ipocrenme npumMepsl.



MNOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa 00ECIIeYMBACT U3YUCHHE APYTUX TUCIUIUIMH KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOAUMO ISt
NpPOJOJDKEHUs 00pa3oBaHMsl M JUIsl TOBCEIHEBHOWM kKM3HU. PaszButne y
OOy4arolmuxcs HAyYHBIX TPEACTABICHUNA O TMPOUCXOKACHUH U CYIIHOCTH
anrebpandeckux aOCTpakiuii, crmoco0e OTpaKeHUS MaTeMaTHYeCKOW HayKoi
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, POJIM MATEMATUYECKOTO
MOJCIMPOBAaHUS B HAYYHOM TIO3HAaHMM M B TMPAKTUKE CIOCOOCTBYET
(GbopMHpPOBAaHUIO HAYYHOTO MUPOBO33PEHUSI U KAUYE€CTB MBIIUICHUS, HEOOXOIUMbIX
JUISL  ajanTallid B COBPEMEHHOM mudpoBoM oOmecTBe. M3ydenwme anreOpsw
o0ecrieunBaeT  pa3BUTHE yMEHHUS  HAOMIOAaTh, CpaBHUBATh, HAXOJUThH
3aKOHOMEPHOCTH, TpeOyeT  KPUTHUYHOCTH MBILLUICHHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS, BBIBOABI, (HOPMYIHPOBAThH
yrBepxacHus. OcBOeHHE Kypca anreOphl o0ecrednBaeT Pa3BUTHUE JIOTUYECKOTO
MBIIUICHUST OOYYAIOMIMXCS: OHH HCIONB3YIOT JEAyKTHBHBIE W WHIYKTHBHBIC
paccyxaeHus, 0000IIEeHHEe W KOHKPETHU3AIMI0, a0CTparipoBaHUE M AHAJIOTHIO.
OOyueHue anreOpe NpeanojiaraeT 3HAYUTENbHBIM O00BEM CaMOCTOSTENBHOM
JESATEIIBHOCTH  OOYYaroIIMUXCs, IOITOMY CAaMOCTOSTEIBHOE pEIIeHUuEe 3ajad
00yJaIOIUMHUCS SBISIETCSA pealin3alnenl eI TeNbHOCTHOTO MPUHITUIIA O0yUICHHUS.

B crpykrype mnporpamMmsl y4eOHOro Kypca «AnreOpa» yriayOnEHHOro
U3YyYEHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yucna W BBIYUCIEHHUA», «Anredpanyeckue BbIPAXECHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkiun». Kaxgas H3 3THX coJep)KaTelbHO-METOIUYECKUX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOICHUCTBYS C
IpPYTMMH €r0o JHHHSIMH. B Xome m3ydeHHs Kypca OOydaromuMcsi MPUXOAUTCS
JIOTHYECKH pacCyAaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsi3n
C 3TUM B MporpamMmy yueOHOTro Kypca «Anredpay BKIIOUYEHbI HEKOTOPHIE OCHOBBI
JOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHUsT UM  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOY4YarOIIMMUCS  OCHOB
YHUBEPCAIBHOTO MAaTEeMaTH4YECKOro s3blka. ComepaTelbHOM W CTPYKTYpHOU
OCOOCHHOCTBIO y4eOHOro Kypca «Airedpa» SBISETCS €ro HHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHMA «YHWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsI IOBCEIHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro oopa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMH WM HMPPANUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUY OTHECEHO K CpeaHeMY 001IeMy 00pa30BaHHIO.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYyXkarolel peanbHocTd. Ha ypoBHE OCHOBHOIO 0011IET0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro mupa. B 3agaum oOyueHus anreOpe BXOIAT TakkKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YaCTHOCTH, MJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaKeHUs1, CIOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJICHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydueHune martepuana CHocOOCTBYET pPa3BUTHIO Y OO0yYaromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
IPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMAaTHYECKHUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKHUX MOCTPOCHHUM M y4aT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 yacoB (4 4yaca B HE/IEINIO).



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInYHOCTHBIE Ppe3yJIbTATBI OCBOEHUS MPOrPaMMbl IO MAaTEMAaTHUKE
XapaKTEPHU3YIOTCS B YaCTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

MPOSIBICHUEM WHTEpeca K TMPONUIOMYy H HACTOSIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MaTeMaTUKOB U POCCUHCKOW MaTeMaTHYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
mpaB, TMPEJICTABICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYP IPaKIAHCKOro oOIIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00OCYXAEHUIO 3THUECKUX NPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B pEIIEHWU MPAKTUUYECKUX 3adad
MaTE€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJIS YCTENIHON MpodeccruoHaTIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAaEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  A3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEYECKOi
NeATEIbHOCTH, ATAaNoB €€ pa3BUTHA W 3HAYMMOCTH JJIA Pa3BUTHS IIUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTEMaTUYECKOW KYyJIbTypOoW Kak CpPeICTBOM
MO3HAaHWS MHUpPA, OBJIAJICHUEM HAaBBIKAMH MCCIIEOBATENBCKOMN 1E€ATEIBHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa peQIeKCHU, IPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX MOCJEACTBUHN ISl OKPY’KAIOLIEW Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbrare 0CBOCHHMs MpOrpaMMBbI 0 MaTeMaTHKE Ha YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, XapaKTePU3YIOIIHECS OBJIAJICHHEM YHHUBEPCATHbHBIMU
MO3HABATCIIbHBIMK ~ JICHCTBUSAMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JNCHCTBUSMHU M YHUBEPCATLHBIMU PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornueckue JaeicTBuA:

BBISIBJIATH M XapPaKTEPU30BaTh CYLIECTBEHHBIE IMPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUHUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA WHCTPYMEHT TO3HAHMS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABICHHOMY IIIaHY JKCIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIECHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHS 3a/1a4H;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU MO KPUTEPUSIM, TPEII0KESHHBIM WU
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHuKaTHBHBIE YHHBepPcaIbHble YueOHbIe el CTBUSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXAaTh CBOKO TOYKY 3pPEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4€TOM 3aaad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATh OPTaHU3alUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W HWHBIE); BBIMIOJHATH CBOIO 4YacTb pPabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NelCTBHSA
Camoopranusamnus:

BBISIBJIATH MPOOJIEMBbI JIJIsl PELICHHS] B JKM3HEHHBIX M YyYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHSITHS PEIIeHUN (MHAUBUAYAIbHOE,
IPYIIIOBOE);

CaMOCTOATENIBHO COCTABJIATH IUIAH, aJrOPUTM pELICHUS 3aJadd (WU €ro
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA PECcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBAaTh M KOPPEKTHUPOBATH BAPUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(POPMALIHH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ynbrara
peltieHus: MaTeMaTUYECKOM 3aJ1au, CAMOMOTHUBALIUU U PEPIICKCUU;

NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPH PEUICHUHU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

NNPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
pe3yibTaThl:

Yuciaa v BIYMCICHUA

PammmonaneHbBIE UnCHa.

[lepexoguTh OT 0fHOM (HOPMBI 3aMMHMCH YUCEN K JAPYyroil (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcronb30BaTh NOHATHS MHOXECTBA HATYpPaJIbHBIX YHCEJ, MHOYKECTBA LEIBIX
YHuCel, MHOXXECTBA palMOHAIBHBIX YHUCENI MPU PEUIEHUU 3a7ad, NpPOBEJIECHUU
pPacCyXJI€HUHU U JI0KA3aTEIbCTB.

[TonnMath U OOBSACHATH CMBICI MO3ULMOHHOM 3aIIMCH HAaTypaJIbHOTO YUCIIA.

CpaBHHBATh U YIOPSI0YMBATH PALIMOHAIBHBIE YNCIA.

BbInonHATh, codeTas yCTHbIE M NMUCBMEHHbIE NPUEMBI, apUPMETHUYECKUE
JEUCTBUS C PAllMOHAJIBLHBIMU YHCIIAMH, UCIIOJIb30BaTh CBOMCTBA YKCEN U MpPaBUIIA
JIEVCTBHM, TPUEMBI PALIMOHATBHBIX BBIYACICHUMU.

BBITTONHATE IEACTBUS CO CTENEHAMU C HATYPAJIBHBIMU [TOKA3aTENSIMH.

HaxonnTe 3Ha4eHMsI YHCIOBBIX BBIPAXKEHHUM, COAEP)KAIIMX pPALMOHAJIbHBIC
Yyucla W CTENEHH C HATypalbHbIM I[IOKa3aTeleM, NPUMEHSTh Pa3HOO0Opa3HbIe
CHOCOOBI M TPUEMBI BBIUKCIIEHUS, COCTABIATh U OLIEHUBATh YHCIIOBBIE BHIPAKECHHUS
IIPU pEHICHUHU IPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JPYTUX y4eOHbIX MPEIMETOB.

OxkpyrasTe 4uciaa € 33JaHHOM TOYHOCTBIO, A TakkKe II0 CMBICITY
IIPaKTUYECKOM CHUTyallMd, BBIIOJHATH IPUKUAKY M OLEHKY pe3yJbpTaTra
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pEIICHUH MPAKTUYECKUX 3a7ay.

Pemarp TekcToBBIE 3amauu apU(METHUYECKHM CIOCOOOM, HCIIOJIb30BATh
TaOJIMIbI, CXEMBbI, YEPTEXKH, APYTrUe CpPEICTBa TMPEACTABICHUS HaHHBIX MpU
pELIeHUH 3a4a4.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl pPEIIEHUs 3a4a4 ¢ YYETOM OTPAaHUYEHHUH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3Haku ACITUMOCTH CYMMbBI U TIPOU3BEICHUS IE€TIBIX YUCET.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCEJ U UCIIOJIB30BATh UX MPU PEUICHUH 3a]a4, IPUMEHATh AITOpUTM EBKiHaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOCHHS yueOHOTo MaTepurara.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Breimonuate  mpeoOpa3oBaHWsT — IIEJOTO  BBIPAXEHUS B MHOTOYJICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa W Pa3HOCTb
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIAraeMbIX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh peoOpa3oBaHUsi MHOTOWICHOB JJISI PEIICHUS Pa3IUYHBIX 3a7ad
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate jnMHENHBIE ypaBHEHUs C OJHOM IIEPEMEHHOM, NPUMEHSs IpaBHIla
Mepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, MOJIb3YSACh TpaduKOM, MPHUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpPaBHEHUH TIO YCJOBHUIO 3a/Ja4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMSs, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (YHKIMWA g aHajdu3a TpaduKoB peabHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTrux Y4eOHBIX MPEAMETOB U PEATbHON KU3HH.

K koHiry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeyOIUe MPeIMETHbIE
PE3YNbTATHI:
Yucaa v BIYMCICHUSA
HNppauronanpHbIe YHCIIA.
[loHumMaTh W MCHONB30BAaTh MPEJACTABICHUS O PACUIMPEHUH YHUCIOBBIX
MHOKECTB.
CB0OOOJHO OmepUpOBaTh MOHATHIMU: KBaJpaTHbIN KOPEHb, apu(pMeTuyecKuit
KBaJIPaTHBII KOPEHb, HPPALIMOHAIBHOE YHCII0, HAXOANUTh, OLIEHUBATh KBAJpPATHbIE
KOPHHM,  HUCHOJB3YyS  IpU  HEOOXOOUMOCTH  KaJbKYJSITOP,  BBINOJHATH



npeoOpa3oBaHusl BBIPAKEHUHN, CONEP)KALIMX KBAJpaTHbIE KOPHHU, HUCHOIb3Ys
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3anmucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPaBHEHMU 110 MOJYJIIO, HAXOJUTh OCTATKA CYMMBI U IPOU3BEIACHHUS 10
JQHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BoinonHaTe npuBeneHue anredpandeckux poOei K o0IieMy 3HaMEHaTeNo,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CreneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh MpeoOpa3oBaHUsl UPPALMOHANIBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C IapaMeTpaMHu.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexoauTts OT cioBecHOW (GOPMYIMPOBKH 3a1adu K €€ anreOpandeckoin
MOJIEIM C TIOMOIIbIO COCTaBJICHMSI YpPaBHEHHMS WJIM CHUCTEMBbl ypaBHEHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYCHHBIN pe3yNbTaT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OAHOM IEPEMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[TornMaThe ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeTsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouts rpaduxu QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBOM (DYHKIIUU IO
e€ rpaduky.

K koHIly 00y4yeHus B 9 kiiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pE3yNbTATHL:

Yucsia ¥ BIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSMU: KOPEHb N-Ml CTENEHHU, CTENEHb C
pallMOHAJIBHBIM II0KAa3aTelIeM, HaXOAWUTh KOPEHb N-U CTENEHU, CTEHNEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl NpU HEOOXOJUMOCTU KaJbKYJISATOD,
IIPUMEHSITh CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEN NPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHHBaTh M yHOpAIOYMBATH JICUCTBUTENBHBIE 4YMCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBIIOJIHATh IIPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKEHUM.

AJsiredOpanvecKue BbIPpAKEHUA

CBOOOJHO oOmepupoBaTh MOHITHEM KBaJApPAaTHOrO TPEXWIEHA, HAXOIUTh
KOPHU KBAaJpPaTHOTO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE WM KBaJApAaTHBIE YPABHEHMS, YPAaBHEHUS, CBOISIIMECS K
HUM, IpOOHO-pallMOHAIbHBIC YPaBHEHHUS.

Pemrats HECIOKHBIE KBaApaTHBIE YPABHEHUS C ITAPAMETPOM.

Pewate nuHeEViHbIE HEPAaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemware cucrtemsl IByX JIMHEMHBIX YPAaBHEHUU C ABYMS IEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISICTCS JIMHEUHBIM.

PeraTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C [TApAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja Mpu pelieHny ypaBHeHU 3-i u 4-ii cTeneHe.

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHUS, HEpPAaBEHCTBA U HUX CHUCTEMBbI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemate TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJIEI PEATbHOM CHUTyallud WM NPUKIAJAHON 3a7auu,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
GyHKIMM, TpsMas [PONOPLUUMOHANBHOCTb, JHMHEWHas (yHKUMA, oOpaTHas
MPONOPLUOHAIBHOCTD, Mapadosia, rurnepooia, KyCoOuHo-3adaHHas PyHKIUs.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HauOOJIbIlIEEe U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensars MmojiokeHue rpaduka KBaJpaTUUYHON (PYHKLHMHM B 3aBUCUMOCTHU
oT ¢ K03 (PHUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMM J1JI pEUISHUS 3a]1a4.

Ha nmpumepe kBaapatudnoit GyHKIMH cTpouth rpaduk dyaxiuu y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apu(pMeTHIECKast
Y TEOMETPUYECKAsl TPOTPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMeTHIECKON U TEOMETPUUECKOMN MPOTrPEeCCHid, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh ¥ TPUBOAWTH TNPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY O€CKOHEYHO yOBIBaIOIIEH r€eOMETPUUECKON MPOTPECCHH.

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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpomsusre  Mparrmseckie (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenI

1 UNCJIA U BBIYUCJIEHMA. 5 1 bubmuorexa [JOK
PanmonaneHblie yncna (MOBTOpEHUE) https://m.edso0o.ru/77e09b13

5 OVYHKIMH. Koopaunatel u 16 1 bubmuorexa [JOK
rpaduku. OyHKIIUU https://m.edsoo.ru/77e09b13

3 AJITEBPAMYECKUE BBIPAKEHU . 9 1 bubnuorexa [JOK
Bripaxkenus ¢ nepeMeHHbIMU https://m.edso0.ru/77e09b13

4 YPABHEHH%I{CHCTENHJ 10 1 bu6mmoreka [JOK
YPABHEHMUMU. Jlunelinbie ypaBHEHUS https://m.edso00.ru/77e09b13

5 UNCJIA 1 BBIYUCJIEHHMA. Crenens ¢ 10 1 bubmuorexa [JOK
HaTypaJIbHBIM II0Ka3aTelIeM https://m.edsoo.ru/77e09b13

5 AJITEBPAMYECKUWE BBIPAXKEHU . 23 1 bubnuoteka [JOK
MHorousieHsl https://m.edsoo.ru/77e09b13

7 AJITEBPAMYECKUWE BBIPAYKEHU . 16 1 bubnmnoreka [JOK
DopMyJIbl COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13

bubnmoreka [JOK

8 UNCJIA U BBIUNCJIEHUS. IenumocTs 10 1 httos://m.e dsogru 177600013

9 OVYHKIUWUN. JIunetinas GyHKITHS 14 1 ngi;;fizgrou};eogbm
VPABHEHI/I{I N CUCTEMBI Bu6morexa LIOK

10 YPABHEHUMMU. Cucrembl TUHEHHBIX 14 1

ypaBHEHUU

https://m.edsoo.ru/77e09b13
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1 [ToBTOpenue, 06001eHNE, 8 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11



https://m.edsoo.ru/77e09b13

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI pecypen
1 [TOBTOPEHUE 7 1
5 UNCJIA U BIYMCJIEHMS. KBaapaTtHbrit 17 1 bubnuorexa [JOK
KOpPEHb https://m.edso0.ru/6d40b704
3 YPABHEHUA N1 HEPABEHCTBA. 20 1 bubnuorexa [JOK
Hepasencrtpa https://m.edso00.ru/6d40b704
4 YPABHEHNMA 1 HEPABEHCTBA. 17 1 bubmuorexa [JOK
KBagparusle ypaBHeHUS https://m.eds00.ru/6d40b704
5 AJITEBPAMYECKHUE BBIPAXXEHU . 16 1 bubnuoteka [JOK
JIpoOHO-palinoHalbHbIe BEIPAKEHUS https://m.edso00.ru/6d40b704
6 YPABHEHUWSA 1 HEPABEHCTBA. 18 1 bubmorexa [JOK
JpoGHO-paliuoHanbHbIe YpaBHEHUS https://m.eds00.ru/6d40b704
bubnmnorexa [JOK
6 OYHKIIN 17 1 https://m.edsogru/6d40b704
7 AJITEBPAMYECKUE BBIPAXXEHU . 8 bubnmnoreka [JOK
Crenenun https://m.eds00.ru/6d40b704
bubnmoreka [JOK
8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 6 1 https://m.e dsogru 16d40b704
9 IToBTOpenue, 06o01IeHNE, 10 1 bubnuorexa [IOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 [TOBTOPEHUE 5 1
bubnuoreka [IOK
2 OYHKLMH 23 1 https://m.edsoo.ru/133deaba
3 YPABHEHNMA 1 HEPABEHCTBA. 12 1 bubmuoreka [{OK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
4 YPABHEHUA N1 HEPABEHCTBA. o5 1 bubmmoreka [JOK
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
5 UNCJIOBBIE ITOCJITENOBATEJIBHOCTHU 24 1 bubnnorexa [JOK
N IMPOI'PECCHUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAKEHU . 12 1 bubmuoreka [IOK
Crenensb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM https://m.edsoo.ru/133deaba
[ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AT bubmmoreka IIOK
6 - 35 1
3HAHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 67 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
JJIeKTPOHHBbIE U(PPOBBHIE
Ne ni/m HaumenoBanue ypoka Hepnensn o0pa3oBaTeJbHbIe PecypChbl
I'naBa 1. Uncaa u Bbruncienusi: PanmonanbHbie Yuc/ia (IOBTOpeHHeE)

1 ApudmMeTnueckue IeHCTBHS C HEIBIMU YKCIaMH. 3HAKOMCTBO CO | Heneus https://m.edsoo.ru/d348281e
CTaHJAPTHBIM BHJIAM YHUCIIA
ApudmeTnaeckne ASHUCTBHS ¢ OOBIKHOBEHHBIMU U IECATUIHBIMU https://m.edsoo.ru/5df6d55c

2 1 Henensa
TPOOSMH

3 Enununel namepenus. [lepeBon 3 OAHUX €AMHULL U3MEPEHHUS B — https://m.edsoo.ru/7daf1949
Apyrue

4 BeIpaxxenus. Yopouenue BmpanceHHﬁ.vHaxomneHHe — https://m.eds00.ru/71988326
HEM3BECTHBIX KOMIIOHEHTOB BhIPA)KEHUHN

5 Pemenwe 3aa4u Ha aBwkeHne. HaxoxaeHue cpeinei CKopocTH 2 Henens https://m.edsoo.ru/aeaef1f5

6 BxomHoit KOHTPOJIB 2 Henens -

I'naBa 2. @yHKUMM: KOOPAUHATHI M rPadpuKu

7 KoopanHaTa TOUkH Ha IPAMOIA. 2 Henens https://m.eds00.ru/d912d86d

8 Mopynbs. Monyinb 4ncna, reoMeTpudecKas HHTEpIpeTanus 2 Hexens
MOJTyJIs

9 Yucnossle IPOMEXCYTKH. Paccrosane Mexny n1ByMs TOUKAMH 3 Hexens https://m.edsoo.ru/af99f7e8
KOOPAMHATHOM NpsIMOH

10 [IpssmoyronbHas CHCTEMA KOOP/IMHAT. Abcuucca 1 opauHaTa 3 Henens https://m.edsoo.ru/fc45fa3e
TOYKH Ha KOOPJMHATHOMN TTIOCKOCTH.

11 [Toctpoenue Touek o koopauHaTam. OnpeneneHue KOOpAuHaT 3 Henens https://m.edsoo.ru/2e34136¢
TOYKH.

12 CuMMeTpust Ha KOOPIMHATHOM IIOCKOCTH 3 Henens https://m.edsoo.ru/fc45fa3e

13 KoopannaTsl cepeinHbl 0Tpe3Ka 4 nenens

14 Hrpsl ¢ koopinHaTaMu 4 nenens

15 [IpakTrueckas padota «IIpsmoyronpHas (AekapToBa) cucTemMa 4 Hexens

KOOpJAWHAT Ha IIJIOCKOCTU»
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16 I'paduku 3aBUCHMOCTEH 4 nenens https://m.edsoo.ru/ed4a8e33
17 UYrenue rpauKkoB peabHBIX 3aBHCUMOCTEH. 5 Henens https://m.edsoo.ru/e57ald5c
18 [Tpumeps! rpadukoB, 3anaHHbIX popmynamu. [loctpoeHus 5 HeleIs bubmuorexa [JOK
rpaduKa o TOYKam 8 https://m.eds00.ru/8e566725
https://m.edsoo.ru/de2d47c9
19 [Tonstue pynkmuu. CriocoOsl 3agaHus GyHKIIHH 5 Henens htts-//m.eds00.ru/36a60868
20 3HAKOMCTBO CO CBOMCTBaMHU (pyHKIIMI 5 Henens https://m.edsoo.ru/eéce779a
21 DyHKIUS KaK MATEMATHYECKast MOJIENb PEAbHOTO POIIECCa. 6 Heers https://m.edsoo.ru/4ac763cf
I'padyiku NBUKEHUS M CKOPOCTH A
29 KonrposbHasi pagora no reme: «@yHKIUH: KOOPAUHATHI 6 Henens
rpadpuxm»
I'naBa 3. Anre6panyeckue Bbipa:keHusi: BoIpaskeHusl ¢ nepeMeHHbIMHI
23 TexkcToBbIe 3a7a4n 6 Henens
I1
24 PaKTHKYM TI0 PEHICHUIO TEKCTOBBIX 3a/1a4 apH(PMETUICCKUM 6 Henens
C1Ioco0oM
25 [ToBTOpeHue: 3aKoHbI apuPMeTHUECKUX JelcTBUI 7 Henens
26 YucnoBsle BEIpAXKECHUS 7 Henens
97 Beenenne nepemerHoil. JlelicTBusi ¢ 0yKBEHHBIMH BBIPQXKEHUSIMH. 7 Henens https://m.eds00.ru/946543af
[TpuBeneHne MOZOOHBIX ClIaraeMbIX a
28 ByKBeHHBIE BBIPAKEHHSI 7 Henens https://m.edsoo.ru/af6d4ade
29 3aBHCHMOCTb MEXy BEIMUYMHAMH. Beraucienue mo Gpopmysaam 8 Henens https://m.edsoo.ru/4cbdcc85
30 Pemrenue npaktuueckux 3aaad 8 Henmens
KonTtposabHasi pabora o teme: «AJsiredpanyeckue
31 8 Hemens
BbIpa:keHUusi: BoIpakeHust ¢ mepeMeHHbIMI
I'naBa 4. YUncaa u Boruucienusi: CreneHb
32 IToHATHE CTENEHM ¢ HATYypaJIbHBIM IIOKAa3aTeIeM 8 Henens https://m.edsoo.ru/481ded26
33 [IpousBeneHue cTeneHel ¢ OIMHAKOBBIM OCHOBaHUEM. YacTHOe 9 Henes https://m.edso0.ru/9c8e7d9d
CTEMNeHeH ¢ OJJMHAKOBBIM OCHOBaHHEM a
34 Bo3Benenue cTenenu B CTENEHb 9 Henens https://m.edso00.ru/36e278c5
35 Crenenb yactHOro. CTerneHb NPOU3BEICHUS 9 Henens https://m.eds00.ru/928c17fd
36 3anuck Yucia B IECATUYHOMN TO3UIIMOHHOM CUCTEME CUMCIICHUS. 9 Henens https://m.eds00.ru/819b18a2
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CranpapTHbIil BUJ 4yncia

OrmpezenieHne CTENEHU C HYJIEBBIM MoKa3arenaeM. OnpeneneHue

37 10 memens
CTEIIEHU C IEJIBIM OTPUIIATEIIbHBIM ITOKa3aTelIeM

38 CBoiicTBa CTEIEHH C LIEJIBIM ITI0Ka3aTeIeM 10 Henensa

39 CBoiicTBa CTEeNeHH C 1eJIbIM Noka3zaresneM. CTaHIapTHBIN BUJ 10 Hexens
qpciia

40 O06006uieHne matepuana mo reme «CTeneHb» 10 Henens

41 KounrtpoJabHas padora no teme: «CreneHb» 11 nenens

I'maBa 5. YpaBHeHust u cucremMbl ypaBHeHUii: JInHeliHbIe ypaBHeHUS

42 JInneiinble ypaBHeHus. KopeHb ypaBHeHuUs. PaBHOCHIIBHBIN 11 Heens https://m.edsoo.ru/9462eade
epexo/1

43 PaBHOCHIIBHOCTD ypaBHeHHi. CBONCTBA ypaBHEHUH C OTHOMN 11 Hexens httDS.Z// m.eds00.ru/3a33f656
IIEPEMEHHOM. https://m.edsoo.ru/5dcb59d5

44 HpaKTI/IKYMVHO PELIECHUIO JTUHEHHBIX YPaBHEHUH C OJJHOM 11 Henens
TepeMEHHOMN

45 JIuneliHble ypaBHEHHUS C TApaMETPOM 12 nepens

46 JIuneiiHOe ypaBHEHHE, COAEPIKAIIEE 3HAK MOTYJIs 12 nenens https://m.edsoo.ru/bf9b924a

47 VYpaBHEeHHE KaK MaTEMATHYECKasi MOJICNIb PEAJIbBHOW CUTYyalluH. 12 Hexens https://m.edsoo.ru/67b549fc
Pemenune 3ama4

48 Pelienne TEKCTOBBIX 3a/1a4 € TIOMONIBIO JIMHEWHBIX YPAaBHEHHH. 12 nenens https://m.edsoo.ru/f3fd499c

49 [IpakTUKyM MO pPEelIeHUIO TEKCTOBBIX 3a7a4 13 nenens

50 O060011eHre U3YYEHHOTO MaTepualia mo TeMe: «Y paBHEHUs U 13 Hexens
CUCTEMBI YpaBHEHUI: JINHEWHbIE ypaBHEHUS»

51 KOHTpOJIb:{aﬂ paﬁ(v)Ta 1o TeMe: «YPaBHEHUS] U CUCTEMbI 13 Henens
ypaBHeHuii: JIuHeliHbIe ypaBHEHUS»

I'maBa 6. Auredpanyeckue BbIPaKeHUs1: MHOTO4JICHbI

52 [Tonsitue ogHounena. OnHOWIEH cTaHgapTHOrO BuAa. CTeneHb 13 Hexens https://m.edsoo.ru/11727ac5
OoJHOYJICHA

53 JlelicTBUA ¢ OJHOWICHAMHU: YMHOKEHUE OJTHOUJICHOB, BO3BEICHUE 14 Hexens https://m.edsoo.ru/8c3a7f53
OJHOYJICHA B CTCIICHD

54 JleiicTBUS ¢ OHOUJICHAMH: JeJICHUE OJHOYJICHA HA OQHOYICH 14 wenensa
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ITono0Oubie ogHOWIEHBI. CI0XEHUE U BEIYUTAHUE HOTO0OHBIX

55 14 nenens
OJITHOYJICHOB
56 [Tonsitue MHOrOWIeHa. MHOTOUIEH cTaHIapTHOrO BUuaa CTeneHb 14 Hexens https://m.edsoo.ru/fd948dea
MHOTO4JICHA
57 [IpuBeneHre MHOrOWIEHa K CTaHAAPTHOMY BUy. Beiuucienue 15 Hexens https://m.edsoo.ru/fa7c91c3
3HAYEHUS] MHOTOUJICHA
58 Pemenue ynpaxunenuii no reme «IIpuBenenre MHOTOUICHA K 15 Hexens
CTaHJIaPTHOMY BHy. BbIumclieHre 3HAYCHHSI MHOTOWICHA)
59 CnoKeHHe U BBIYUTaHHE MHOTOYICHOB 15 nepens https://m.edsoo.ru/8fd54e11
60 Pemenue ynpaxuenuii no reme «CnoxeHHe U BEHIYUTAHUE 15 Hexenst
MHOTOYJICHOB)
61 YMHOKEHUE OJJHOUWIEHA HA MHOTOUWICH 16 nenens
62 Pemenue ynpaxxHeHuit no reme «Y MHOXKEHHE OJTHOUJICHA HA 16 Hexens
MHOTOWICH)
63 [lepeMHOKEHNE MHOTOYIICHOB 16 nepens https://m.eds00.ru/62b7f5eb
64 Pemenue ynpaxaenuii 1o teme «IlepeMHOKEHNE MHOTOUYIEHOB) 16 nenens https://m.edsoo.ru/b6577ff1
65 [TpakTrueckas padota «/ledcTBHsS ¢ MHOTOUJIEHAMMY 17 nenens
66 BriHeceHne ofHOUWIEHA 32 CKOOKH 17 Henens https://m.edso0.ru/al568c9e
67 Pemenue ynpaxnenuii no reme «BbIHECEHUE OTHOUYJIEHA 3a 17 Henenst
CKOOKM»
68 Crioco0bl pa3yioKeHHss MHOTOWIECHOB Ha MHOKUTETH. CIIoco60oM 17 nenens https://m.edsoo.ru/8d842fea
TPYIITHPOBKA
69 Pemenue ynpaxuenuii mo teme «CrnocoObl pa3ioxKeHHs 18 Hexenst
MHOT'OUYJICHOB Ha MHOXKUTETH. CITOCOOOM TPYIITUPOBKU»
70 ToxnectBo. ToxxaecTBeHHBIEC TIPE0OPa30BaHUS aNTeOpaNIeCKUX 18 Hesenst https://m.edso0.ru/b4c45124
BhIpakeHUH. Jloka3aTenbCTBO TOKACCTB
71 Pemenue ynpaxHeHnuii no teme «/{okazarenbCTBO TOKAECTB 18 Henensa
72 JleneHrie MHOTOUJICHOB 18 Henens https://m.edsoo.ru/2d6c9c7d
73 O0600111eHre U3YUYEHHOT0 MaTepHralia o TeMe: «Anredpandeckue 19 Hexenst
BbIpakeHUs:: MHOrouIeH»
74 KonTtpouabHasi pabora 1o teme: «AJsiredpanyeckue 19 Henens

BBIPAKCHUS MHoroujeH»
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I'naBa 7. AuiredOpanyeckue BbIpaskeHusi: GopMYyJibl COKPAILIEHHOT0 YMHOKEHU S

75 KBazpar cyMMBbl M KBaJpaT pa3HOCTH JIBYX BbIPOKEHHUH 19 menens https://m.edsoo.ru/fb565ffh
76 Brinenenue nomHoro kBajapara 19 nenens
77 Pemrenue ynpaxHeHu# mo Teme «KBagpat cymMBbI ¥ KBajIpat 20 Hexens
Pa3HOCTH JIBYX BBIPAYKCHHIN
78 KBagpaT CyMMbI U Pa3HOCTH HECKOJILKHUX BBIPAKEHUI 20 nenens https://m.eds00.ru/b9f67615
79 Ky6 cyMMBI 1 Ky0 pa3HOCTH JBYX BHIP@KEHHH 20 nenens https://m.edsoo.ru/bf42d8b7
80 Pa3HOCTB KBAaZPATOB JABYX BBIPAKECHUI 20 nepmens https://m.edsoo.ru/3b3c8cd2
Pemrenue ynpaxunenuii mo reme «Pa3HoCTh KBaJpaTOB JIB
81 yvnp P JBYX 21 nwenens
BBIPKCHU I
82 CymMa u pa3HOCTh KyOOB JIBYX BBIpQKECHUI 21 nenens https://m.edsoo.ru/fa43caef
83 CyMMa U pa3HOCTb N-X CTENEHEeN 21 uenens
84 Pemenne ynpaxkuenunii o teme «@opmyiibl COKpAIIEHHOIO 21 Henens
YMHOXKEHUS
[Tpumenenue GopmMysT COKPAIEHHOTO YMHOXKEHUS JIJIs
85 P (bopmy. Kpartt y a 22 uwenens
YIPOIICHUS BEIYUCIICHUH
[Ipumenenn MYJI COKpPAIIEHHOIO YMHOKEHUS ISl PELICHUS
86 p eeve(bopy COKPAIIIEHHOTO YMHOKEHHS JUIs pele 22 Henens
ypaBHEHHIA
87 PeI_HeHI/I'(.? 3ananuii o Teme «lIpumenenue hopmyn 22 Henens
COKPAIIEHHOTO YMHOKCHHSI»
88 Pernrenue 3a1a4 MOBBIMIEHHOW CII0KHOCTH 22 Henens
O60061enne matepuana no teme: «©opMysbl COKPAILIEHHOTO
89 5 p PMY. patit 23 Henmens
YMHOXKEHUS)
90 KonTposabnas padora no teme: «@opmyJibl COKPALIEHHOTO 23 Henens https://m.edsoo.ru/ce55b746
YMHOKEHUSI»
I'naBa 8. Uncaa u Boruncienus. leaumoctb
91 JenumocTs nenbix yncen. CoiicTsa genumoct. [IpusHaku 23 Helels https:/m.edsoo.ru/c19cd52f
JenuMmoctr Ha 2,4, 8,5, 3,6,9, 10, 11 A
92 [Tpocteie u cocTaBHble yncia. OCHOBHAs TeopeMa apu(METHKH. 23 "enens https://m.edsoo.ru/dd5b7226
93 Pemenue 3a1a4 Ha IeJIMMOCTD 24 uenens
94 YETHbIE U HEYETHBIE YHCIIA 24 genensa
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HpI/I3HaKI/I ACIIUMOCTHU CYMMBI U TPOU3BCACHUA LCIIbIX YUCCII ITPH

https://m.edsoo.ru/e8d6854d

95 24 nenens
pelIeHny 3a1a4
96 Jlenenwe ¢ octatkoM. Hanbonpmuii o0muii JeIuTeIb U 24 wenens https://m.edsoo.ru/1d5c33c4
HaMMeHblIee olIIee KpaTHoe ABYX 4ucen. AnroputM EBkimna.
97 CI10)KeHNe ¥ BEIYUTAHUE OCTATKOB. Y MHOXKEHHE OCTATKOB 25 nenens https://m.edsoo.ru/8dfclbdl
98 CpaBHEHMS 1IEJIBIX YKMCEN [10 MOAYJIIO HATYPAJIbHOIO YKCIIaA 25 nenens https://m.edsoo.ru/8dfclbdl
99 Pemrenue ynpaxkuenuii no teme «/leaenue ¢ ocratkomy 25 Henens
100 KontpoabHasi padora no teme «4uc/ia u BbIYUCIEHUS. 25 Henes
JleauMocCTh)
I'naBa 9. ®ynkuuu: JIuneiinas pynkuus
101 [IpsiMasi IpONOPLHUOHATIBHOCTD U €€ rpaduk 26 Hemens https://m.edso00.ru/8bf17854
102 Pemenue 3ama4 1o teme «IIpsiMast IpOIOPHHOHAIBHOCTD U €€ 26 nenens https://m.eds00.ru/5a5b98c4
rpaduk»
103 Jluneiinas GpyHkus, eé cBoiicTa. [ paduk JTMHEHHONW QYHKIUH 26 Henens https://m.edsoo.ru/bd9b9a97
104 Pemenue 3amau no teme «JIuHeitHas QyHKIIHS 26 Henens
105 OCHOBHOE CBOWCTBO JTMHEHHON (DyHKIIMU 27 uenens https://m.edsoo.ru/27ad3a6f
106 JIuneitnas GpyHKIWsL, rpadK KOTOPOIl MPOXOIUT Yepe3 IBe 27 nenens https://m.eds00.ru/8aa52d23
3aJlaHHbIE TOYKU
107 B3aumuoe pacnonoxxenue rpauKkoB TMHEHHBIX (yHKINN 27 nenens https://m.edsoo.ru/d857c5ca
108 JIuHeitHbIe QYHKIIUY ¢ TapaMeTpamMH 27 nepens
109 OyHKIMS y = | X |, ee cBOMCTBA U rpaduk 28 memenst https://m.eds00.ru/7b986e97
110 Pemenue npakTuyeckux 3aaad 28 nepens
111 KycouHo-nuHelinble QyHKIIMN 28 uemens https://m.eds00.ru/395f6817
112 Pemenune npakTuueckux 3agay 28 Henens https://m.edsoo.ru/dd7d53f4
113 O6061vueHI/Ie M3y4EHHOTO MaTepuaiia 1o teme: «DyHKIuu. 29 Henens
JIuneiinas GyHKIM
114 KounrpoabHnas padora no reme: «Dynkuuu. Jlnneitnas 29 Hexens
GyHkuus
I'masa 10. YpaBHenus u cucreMbl ypaBHeHHi. CHCTeMbI JTHHEHHBIX YPABHEHU I
115 JIuHeiiHOe ypaBHEHHUE C IBYMS IIEPEMEHHBIMH 29 Hepenst https://m.edsoo.ru/9e8d98ce
116 I'paduk TMHEHHOrO YpaBHEHUS C JBYMS IIEPEMEHHBIMU 29 uenens https://m.edsoo.ru/489ec4c2
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117 [ToHATHE CHCTEMBI JIMHEHHBIX YPaBHEHUM 30 Hemens https://m.edso00.ru/6dd472eb
I'pacduueckuii MeTOI peIIEHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM C https://m.edsoo.ru/e567a682
118 pad AP My 30 Henens
JBYMsI IEPEMCHHBIMU
119 MeTo/1 MOACTAHOBKHY IS PELICHUS CUCTEM JIMHEMHBIX YPaBHEHUM 30 "Henmenst https://m.edsoo.ru/bcc43c88
120 Pemenue cucrem JIMHENHHBIX ypaBHEHUI METO10M IIOJICTAHOBKHU 30 Henens
121 MeToz CloXKeHus I PEIEHUS CUCTEM JIMHENHBIX YPaBHEHUM 31 nenens https://m.edsoo.ru/b4cf997d
122 Penrenye CHCTEM JIMHENHBIX YPABHEHUM METOIOM CIIOKEHHUS 31 "Henenst https://m.edso00.ru/b73c7335
Pemrenue 3agad mpy IIOMOIIHM CUCTEM JIMHEHUHEIX YPaBHEHHUH:
123 & p m M 31 "Henens
3a1ayn Ha ABMKECHUE
124 Pelenne 3a1a4 npy MOMOIM CHCTEM JIMHEWHBIX yPABHEHMIA: 31 Hexes https://m.eds00.ru/d8abb171
3aaun Ha PacTBOPHI, CMECH U CILIABbI A
125 Pemenue nmpukiagHeix 3ama4d 32 Henens
Pemtenue npumepos u 3amay 1mo reMe «CHUCTEMBI THHEHHBIX
126 up p o 32 Henens
ypaBHCHHI»
O0006111eH1E H3YYEHHOTI0 MaTepHaia o reme: «Cucrema
127 i YACHHC P 32 Hemenst
JIMHEWHBIX YPaBHEHHI»
KonTtpouabHas pa6ora no teme: "Cucrema JUHeHBIX https://m.edsoo.ru/d958c73f
128 32 Henens

ypaBHeHH'"

I'maBa 11. IloBTOpEeHNEe OCHOBHBIX NOHATHI M METOI0B Kypca 7 Ki1acca, 00001meHne 3HAHHI

[ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kiacca,

129 0000111eHNe 3HaHUI 33 Hepens
130 [ToBTOpenue OCHOBHBIX HOHSTHI H METOJIOB Kypca 7 knacca, 33 Henens
0000111eHIe 3HAHUHI
131 Hrorosasi kKoHTpoJIbHAsI padoTa 33 nenens
: i https://m.edsoo.ru/4f3a3a7f
132 [ToBTOpenune. @yHKIMN: KOOPAUHATHI U Tpaduku. JInnelHas 33 Henens p
byHKIHUSA
133 [MoBropenue. Boipaxkenus ¢ nepeMeHHbIMU. CTENEHb. 34 uenens https://m.edso0.ru/c28a96f9
) . https://m.edsoo.ru/78c92bce
134 [ToBropenue. OMHOUICHBI U MHOTOUWICHBI. DOPMYJTBI 34 nenens p
COKPAIIEHHOTO YMHOXKEHHSI
135 [ToBTOpeHue. YpaBHEHNUs U CHCTEMBI ypaBHeHui: JInHeliHbIe 34 Heners https://m.edso0.ru/72d8chcé
ypaBHeHUA. CUCTEMbI TMHEWUHBIX YpaBHECHUH A
136 ITosTopenue. Yncna v BeUUCIeHus. J{eaMMoCcThb 34 nenens https://m.edsoo.ru/2b6c24bd
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8 KVIACC

DJIeKTpOHHbIe NN (ppoBbIE

Ne n/mt HaumeHnoBanue ypoka Henensn o0pasoBaTebHbIE PECYPChI
I'nasa 1. [loBTOpEeHUe

1 [ToBTOpenue. CreneHpb 1 nenens https://m.edsoo.ru/c28a96f9

2 IToBropenue. MHorounensl. PoOpMyIbl COKPAILICHHOTO YMHOXECHUS 1 Henens https://m.edsoo.ru/78c92bce

3 [TosTopenne. MuorowieHsl. @OpMyIIbl COKPAIIEHHOTO YMHOKEHHUS 1 Henens https://m.edsoo.ru/78c92bce

4 [ToBTrOpenue. JInHeliHbIe ypaBHEHUS 1 Henens

5 [Toropenue. Koopnuuate! u rpaduku. Jlnnelinas GpyHKIus 2 Henens https://m.edso00.ru/13a9adc3

6 IMoBropenne. CHCTEMBI IMHENHBIX YpaBHEeHUM. Pemenne 3anau 2 Hemens https://m.edso0.ru/2b6c24bd

7 BxonHo# KOHTPOJIB. 2 Henens

I'naBa 2. Uncsa 1 BLIYUC/IEHUSA: KBAJAPATHBIN KOPEHb

8 [TonsaTne KBaJ[paTHOr0 KOPHs. ApudpmeTnueckuil KBaJpaTHbIN 2 Henens https://m.edsoo.ru/f9e6ald3
KOPEHb M €r0 CBONCTBA.

9 HppanroHanbHble U 1€MCTBUTENbHBIE YUCITA 3 "Hexens https://m.edsoo.ru/9a16bef6
Brranciienue npuOIMmKeHHOTO 3HAUSHHSI KBaIPaTHOTO KOPHS U3

10 yucia. OeHKa KBaJJpaTHOTO KOPHS LeJIbIMU YUCIIaMU U 3 Henens
JECATUIHBIMH POOSIMHU

11 CBoiicTBa KBaIpaTHOTO KOPHS 3 Henmens https://m.edsoo.ru/5df132c8

12 JlonycTrMBble 3HaUEHUS IEPEMEHHBIX B BBIPAKEHUSAX, CONEPIKALNX 3 Henens https://m.edsoo.ru/9fff1adb
apu(MeTHIECKUE KBaIpaTHbIE KOPHU

13 JlonycTrMble 3HaYeHUsI IEPEMEHHBIX B BBIPAKEHUSX, COAEPIKAIINX 4 Henens https://m.edsoo.ru/3dae614b
apudMeTHUECKUe KBaIpaTHbIe KOPHU

14 COOTBETCTBHE MEXKY NCHCTBUTEIBHBIMU YUCIAMH M TOYKaAMU https://m.edsoo.ru/46ada2al
mpsinoi 4 nenens

15 COOTB?TCTBHG MEX1y J€HCTBUTEIbHBIMHA YACIAMHU U TOUKAMH 4 Henens https://m.edsoo.ru/51dc5f5b
npsmMoii. Perenue 3aiau

16 CpaBHEHHE U YIIOPSJOYMBAHUE PALMOHAIBHBIE U HPPALIMOHAIIBHBIE 4 Hexens https://m.edso00.ru/5b9f184c

quciia



https://m.edsoo.ru/c28a96f9
https://m.edsoo.ru/78c92bce
https://m.edsoo.ru/78c92bce
https://m.edsoo.ru/13a9adc3
https://m.edsoo.ru/2b6c24bd
https://m.edsoo.ru/f9e6a1d3
https://m.edsoo.ru/9a16bef6
https://m.edsoo.ru/5df132c8
https://m.edsoo.ru/9fff1a9b
https://m.edsoo.ru/3dae614b
https://m.edsoo.ru/46ada2a1
https://m.edsoo.ru/51dc5f5b
https://m.edsoo.ru/5b9f184c

[IpumeneHnue cBOMCTB KBaapaTHBIX KOopHEH. [IpeobpazoBanue

https://m.edsoo.ru/473b1931

17 N 5 Hemens
BBIPQ)KEHUH, COJIEpKAIIUX 3HAK KBAIPATHOTO KOPHS

18 [TpeoOpa3oBaHue BRIpAKESHHUI, COACPIKAIINX 3HAK KBAJIPATHOTO 5 Henens https://m.edsoo.ru/57f3d7da
KOpHS

19 [IpeoOpa3zoBanue BeIpaKEHUH, COIepKAIINX 3HAK KBAJAPATHOTO 5 Henens https://m.edso00.ru/4c553d28
KopHs. Pemenue 3anay

20 I'paduk PpyHKIHM ¥ = \X 5 wenens https://m.edsoo.ru/b4adc89a

21 Pemenne 3a1au no Teme «KBagpaTHbIil KOPEHb 6 Henens

22 Pewmenne 3anau no reme «KBagparusiii Kopenby. [loaroroska k
KOHTPOJILHOH paboTe 6 nenes

23 KonrtpoabHas padora no teme « KBagparublii KopeHb» 6 Henens https://m.edsoo.ru/45f265a7

24 Pemenue 3aga4 NOBBIIEHHOM CI0KHOCTH 1O TeMe «KBagpaTHbIi 6
KOPEHbY» Heacst

I'naBa 3. YpaBHeHusI M HepaBeHCTBA: HEPABEHCTBA

25 Yucnossle HepaBeHCTBA. CBOICTBA YHCIOBBIX HEPABEHCTB 7 Hemens https://m.edso00.ru/a5c7{248

26 Yucnossle HEpaBeHCTBA. Pemienne 3anau 7 Henens https://m.edsoo.ru/fc2dae92

27 MeTobl J0Ka3aTeNbCTBA HEPABEHCTB 7 Henens https://m.edsoo.ru/b22d4aed

28 Uucnossle mpoMexyTku. O0beIMHEHUE U NTEPECEUEHUE YNCIOBBIX 7 wenens https://m.edsoo.ru/23c9a331
IPOMEKYTKOB

29 HepagenctBo ¢ nepemenHoi. CTpOTHE U HECTPOTHE HEPABEHCTBA 8 Hemens https://m.edsoo.ru/b2862a7c

30 HepaBencTBo ¢ nepemenHoi. CTporre U HECTPOTHe HEPaBEHCTBA 8 Henens https://m.edsoo.ru/e54bccbb

31 CrnoxeHne 1 yMHOKEHUE YHCIIOBbIX HepaBeHCTB. OlieHUBaHNE 8 Henens https://m.edsoo.ru/e6651a2d
3HAYCHUS BBIPAKCHHSI

32 CrnoxeHue 1 yMHOKEHUE YNCIIOBBIX HepaBeHCTB. OLIeHNBaHNE 8 Henens https://m.edsoo.ru/acda7312
3HAYCHUS BBIPAKCHHSI

33 CrnoxeHue 1 yMHOKEHHUE YHCIIOBBIX HepaBeHCTB. OLleHUBaHNE 9 Henens
3HAYCHUS BBIPAKCHHSI

34 ITonsiTue o pelleHH HEpaBEHCTBA © OJIHOM TTEPEMEHHOM. 9 Henens https://m.edsoo.ru/82bcde3e
MHOXeCTBO pelIeHni HepaBeHCTBa. PaBHOCHIIbHBIE HEPABEHCTBA

35 HHHeﬁng HEPABEHCTBO C OJHON MEPEMEHHON U MHOKECTBO €0 9 Hexens https://m.edsoo.ru/11c413ac
pereHui

36 Pelnienue TMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOM 9 Henens https://m.edsoo.ru/53e9a6e6
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Peuienne nuHENHBIX HEPABEHCTB C OAHOU IIepeMEHHOM. Penienue

https://m.edso0.ru/676f865f

37 10 nenens
3a1aq
Pemenne muHEHHBIX HEPABEHCTB C OTHON IIEPEMEHHOM C https://m.edsoo.ru/c7a7adfe
38 10 venens
napamMeTpoM
39 CucTeMbl JIMHEHHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM 10 menens https://m.edsoo.ru/596facae
40 CurcTeMbl JTHHEHHBIX HEPABCHCTB C O/IHOM TIePEMEHHOI 10 Hepemst https://m.eds00.ru/994851d5
Cuctembl TUHEHHBIX HEPABEHCTB C OJHON NepeMeHHOU. Perenue https://m.edsoo.ru/d2e18b84
41 11 Henens
3a1a4
Pemienne TeKCTOBBIX 3a/1a4 C TOMOMIBIO TMHEWHBIX HEPABEHCTB C
42 . - 11 nenens
OJTHOH NepeMeHHON
Pemienne TeKCTOBBIX 3a/1a4 C IOMOUIBIO TMHEHHBIX HEPABEHCTB C
43 . . . 11 nenens
oJHO¥ nepemenHoH. [ToaroroBka kK KOHTpOIBEHOU paboTe
44 KonrpoabHnas pa6ora no reme «HepaBencrsa» 11 Hemens https://m.edsoo.ru/f23eeea7
I'naBa 4. YpaBHeHHMs M HEPaBeHCTBA: KBaJpaTHbIe YyPaBHEHUS
45 KBanpaTHOe ypaBHEHUE 12 nenens https://m.edsoo.ru/bdd83aee
16 ®dopmyna KOpHEH KBagpaTHOro ypaBHeHuUs. KomuuecTBo 12 Hexens https://m.edsoo.ru/96e659fa
JIEHCTBUTEIIbHBIX KOPHEH KBAJAPAaTHOI'O YPABHEHUS a
47 dopmyna KopHeii KBagpaTHOro ypasHeHus. KoanaecTBo 12 Hexens https://m.edsoo.ru/fb58c78a
JICWCTBUTENILHBIX KOPHEW KBAIPaTHOTO YPaBHEHUS a
48 dopmyna KopHeii KBagpaTHOro ypasHeHus. KoanaecTso 12 Henens https://m.edsoo.ru/a7b66e78
JICWCTBUTENILHBIX KOPHEW KBAIPaTHOTO YPaBHEHUS s
49 ®dopmyna KOpHEH KBagpaTHOro ypaBHeHuUsa. KonuuecTBo 13 Hexems https://m.eds00.ru/984375a9
JIEHCTBUTENIbHBIX KOPHEW KBAaJPATHOTO YPaBHEHUS a
50 Teopema Buera 13 nenens https://m.edsoo.ru/f12ed3e3
51 Teopema Buera 13 nenens https://m.eds00.ru/a99162a7
YpaBHEHHUs, CBOJIUMBIE K IUHENHBIM YPAaBHEHUSIM WM K https://m.edsoo.ru/d6bcc4fa
52 13 nenens
KBaJIPaTHBIM YPaBHEHUSIM
YpaBHEHHUs, CBOJIUMBIE K IMHEWHBIM YPAaBHEHHSIM WIH K https://m.eds00.ru/8b265928
53 14 wenens
KBaJIPaTHBIM YPaBHEHUSIM
54 KBanparHsie ypaBHEHUs C MOJLyJIEM 14 nenens https://m.edsoo.ru/e43a717d
55 Penienne KBaJpaTHbIX YPaBHEHHUH ¢ MOLYJIEM 14 nenens https://m.edso0.ru/d66c7c3b
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56 KBanpaTHble ypaBHEHUS ¢ TapaMeTpOM 14 nenens https://m.edsoo.ru/78e7149b
57 Pelienre KBaJpaTHBIX yPABHEHHH C TAPAMETPOM 15 nenens https://m.eds00.ru/56fb1558
58 VpaBHEHHE KaK MaTeMaTUIeCcKas MOJIE/b PEAbHOM CUTyalluu 15 nepens https://m.edsoo.ru/e3ff753d
59 VpaBHEHHE KaK MaTeMaTUuecKas MOJIE/b PEAbHOM CUTyalluu 15 nenens https://m.edsoo.ru/a2a6aac2
60 PellieHre TEKCTOBBIX 3a1a4 C OMOIIIBIO KBA/IPATHBIX yPaBHEHHH. 15 nenens
[ToaroToBKa K KOHTPOJILHOI paboTe
61 KounTpoabnas padora no reme "Kpajgparubie ypasuenus' 16 nenens https://m.edsoo.ru/d2bc4d59
I'maBa 5. AnredGpanyeckue BbIpaskeHHUsI: IPOOHO-PALMOHAJIbHbIE BbIPAaKeHUs
62 PanmonanbsHble BbIpakeHUs. TOKAECTBEHHBIE IPEOOPa30BaHMS 16 Hexems https://m.edsoo.ru/2b16eelc
PAIMOHAIBHBIX BHIPAKEHUM A
63 Anrebpandeckast JpoOk. J[OMyCTUMBIE 3HAYEHUS IIEPEMEHHBIX B 16 Heers https://m.edsoo.ru/8f1d3298
JPOOHO-PAIIMOHATIBHBIX BBIPAKEHUSIX A
64 OcHOBHOE CBOWCTBO anredpanyeckoi Apoou 16 nenens https://m.edsoo.ru/fe4b68e9
65 Coxpamenue apo6eit. CrecTBHE U3 OCHOBHOTO CBOMCTBA ApOOH 17 nepens https://m.edsoo.ru/2e93dc3e
66 [IprMeHeHe OCHOBHOT'O CBOWCTBA anreOpandeckon Ipoou 17 nenenst https://m.edso00.ru/466ffo5f
67 CrokeHre ¥ BBIUUTAHHE allreOpandecKux Apooeit ¢ 0MHAKOBBIMU 17 Henens https://m.edsoo.ru/6ef41cf9
3HAMEHATENAMU a
. =
68 CliokeHHe U BBIYUTAHHUE alrebpandeckux apobeit ¢ 17 nenens
TIPOTUBOIIOJIOKHBIMH 3HAMEHATEIISIMH
CrnoxxeHue U BBIUUTAHUE AIreOpanuecKux ApoOel ¢ pa3HbIMU https://m.edsoo.ru/6ef41cf9
69 18 Henens
3HAMEHATENAMU
70 CnoxeHue U BBIYMTAHKE arebpandeckux apobeit. Pemenune 3aqau 18 nenens
7 YMHOKEHHE U JIelleHne anredpanueckux apobeil. Bo3enenue 18 Hemens https://m.edsoo.ru/c89ed952
anre0panveckoit 1podu B CTETICHb &
79 YMHOXEHHE U JieJIeHne anredpandeckux apobeii. Bo3senenne 18 Henes https://m.edsoo.ru/778f45e7
anreOpanyecKoii IpoOu B CTeneHb. Perenue 3a1au a
73 YMHOXEHHeE U JIelleHne anredpandeckux apobeil. Bo3penenne 10 Hemes https://m.edsoo.ru/e5167eab
anreOpanyecKoii IpoOu B CTeNeHb. Perenue 3a1au a
74 ToxecTBeHHBIE PEOOPA30BAHUS PAIIMOHATBHBIX BBIPAKCHUIA. 19 uemens https://m.edsoo.ru/ede67487
7 https://m.edso0.ru/329beefd
75 ToxecTBEHHBIE TPEOOPA3OBAHKS PALIMOHAIBHBIX BEIPOKEHUN 19 Hexens p

Pemenue 3amau
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O060061IeHre 3YYEeHHOTO MaTepuaia mo teme «/Ipoono-

76 19 nenens
paIOHAILHBIC BBIPAKEHHSD)

77 KonrpoabHnast padora mo reme «/JIpodHo-panuoHaIbHbIe 20 Hexens https://m.edsoo.ru/7c4fcd8a
BBIPAKEHHS»

I'naBa 6. YpaBHeHNsI 1 HEPABEHCTBA: IPOOHO-PALIMOHAIbHbIE YPABHEHUSA

78 JpoOHO-palinoHalibHbIE ypaBHEHUs. PaBHOCWIIbHBIE YPAaBHEHHUS. 20 Hexens https://m.eds00.ru/5443f982
VpaBHEHHE-CIIC/ICTBHE.

79 PemeuHI/Ie JIpoOHO-pallMOHATBHBIX YPABHEHUH, CBOISAIINXCS K 20 Henens https://m.edso0.ru/92db6d91
JIMHEWHBIM ypaBHEHHUSIM

80 Pemefme JIPOOHO-PAIIMOHAIBHBIX YPaBHEHUH, CBOIAIINXCS K 20 Henens https://m.eds00.ru/c9148d25
JIMHEWHBIM yPaBHEHHUSIM

81 Pemienue ApoOHO-palMOHaIbHBIX YPABHEHUI, CBOIAIIMXCS K 21 nenens https://m.eds00.ru/9d454df9
KBaJIPATHLIM YPAaBHEHHSIM

82 Pemienue ApoOHO-palMOHaIbHBIX YPABHEHUIM, CBOIAIIMXCS K 21 nenens https://m.edsoo.ru/ddafc3el
KBaJIPATHLIM YPAaBHEHHIM

83 Pemienue z[1206H0-pauHOHaanLIX YPaBHEHUI METOZIOM 3aMEHbI 21 nenens https://m.edso0.ru/194da57d
TIEpEMEHHOMN

84 Pemenue ):[1:306H0-pau1/10HaanLIX YPaBHEHUH METOJIOM 3aMEHBI 21 Henens https://m.edsoo.ru/cf9ed5c4
TIEpEMEHHOMN

85 Pewenue TEKCTOBBIX 33124 € OMOIIBIO JIPOOHO-pAIIMOHATBHBIX 22 Henes https://m.edso00.ru/54752eb9
ypaBHEHHH

86 Pewenue TEKCTOBBIX 33/1a1 € MOMOLIbIO JAPOOHO-pAIHOHATBEHBIX 22 Henes https://m.edsoo.ru/d1ee47b7
ypaBHEHHH

87 Pemenne :l:eKCTOBBIX 3a/1a4 C TTOMOIIIBIO IPOOHO-PATMOHAIBHBIX 22 Henens https://m.edsoo.ru/ae1329¢eb
ypaBHEHUH

88 ['padrueckas HHTEPIPETALNS YPABHEHHH C ABYMS IEPEMEHHBIMU 22 Henens https://m.edsoo.ru/belad8e8

89 Pemenne 3amau o treme «J{poOHO-paliioOHaIbHBIC YPABHEHHUS 23 Henenst https://m.eds00.ru/615d1277

90 Pemenue 3a1a4 110 TeMe «J[poOHO-palMoHaIbHBIE YPaBHEHUS 23 Henens

91 Penrenue 3a1a4 1o reme «/IpoOHO-palOHAIBHBIE YPABHEHHS 23 uemens https://m.eds00.ru/72713c94

92 Pemenue 3a1a4 110 TeMe «J[poOHO-palMoHaIbHBIE YPaBHEHUS 23 Henens

93 Pemienue 3a1a4 o teme «J{poOHO-parioHaNbHbIE YPaBHEHUSD) 24 nenens
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Pemenue 3anau no reme «/{poOHO-pariioHaabHble ypaBHEHUS».

94 N 24 wenens
[MoaroroBka Kk KOHTPOJILHOM padorTe.
- https://m. I 7
95 KonTtposbHas padora no teme «/[podHo-paunoHaabHbIe 24 Henens ps://m.edsoo.ru/b9ca755¢c
YpaBHeHUs»
I'naBa 7. ®ynkuumn
96 O6nacTp onpeaeeHuss ¥ MHOKECTBO 3HaueHHH QyHKIHH. CriocoObI 24 Henens https://m.edsoo.ru/e11fc472
3aganus Gyakumid. 'paduk Gyaxmm A
97 Urenwue cBoiicTB QpyHKIMHU 110 €€ rpaduky. [Iprumeps rpadukoB 25 Herens https://m.eds00.ru/488864cbh
(GYHKIUH, OTPAXKAIOIIUX PEATbHBIC TPOIECCHI s
08 Yrenue cBoicTB GpyHKIMH 110 €& rpaduky. [Ipumepsl rpadukos 25 Hemes https://m.edso0.ru/f44al4e3
(GYHKINH, OTPAXKAIOIIUX PEATbHBIC TPOIECCHI A
99 I'padpuk dhyukimu y = kx + b. Penrenue 3amau 25 nenens https://m.edsoo.ru/99ccce3a
. https://m.edsoo.ru/c4e68f52
— 2 —\3
100 @yHKIMKU Y = XU Y = X°, UX CBOMCTBA. 25 nenens https://m.eds0o.ru/5173d5¢a
101 dynkmus Y = ax? + bx + ¢ u ee cBoiicTa 26 Hemens https://m.eds00.ru/77fe4532
102 ®ynxius y = ax? + bx + C u ee cpoiicTa. Pemenue 3anaq 26 nenens
103 OyHkuud y = ax? + bx + c. Pemenue 3amau 26 Henens
104 OyHkuud y = ax? + bx + c. Pemenue 3amay 26 Henens
DyHKIUY, ONMCHIBAIONIUE MTPSIMYIO M 00paTHYIO MPONOPLHUOHAIbHbIE https://m.edsoo.ru/b4adc89a
105 - - 27 wenens
3aBUCHMOCTH, uX rpaduku. Oynkiws Y = k/X u ee cBoiicTBa
106 ®ynukiwst Y = K/X u ee cBoiicTBa. Pernrenue 3amau 27 wenens https://m.edsoo.ru/1d25fdfe
107 Oynkius Y = k/X u ee cBolicTBa. Perienue 3amau 27 nenensa
108 ®ynkius y = \x. Pemmenne 3agaq 27 "enens https://m.edsoo.ru/de54ba68
109 Pemrenne 3a1au Ha QyHKIMU 28 nepens
110 Pemenue 3a1a4 Ha (PyHKIIMU TOBBIIIEHHOMN CIIOKHOCTH. 28 Henens
111 Pemenue 3amay Ha ¢pyakuun. [IoaroToBka Kk KOHTPOIBHOM padoTe. 28 Henens
https://m.edsoo.ru/4cle7624
112 KonTposbHasi pabora no teme «PyHKuum» 29 nepens
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I'naBa 8. AniredOpanyeckue BbIpasKeHHsI: CTENEHN

[ToBTopenue. Crenens ¢ 1enbIM nokaszareneM. CBOMCTBa CTENEHH C

https://m.edsoo.ru/954b776e

113 29 venens
1[EJIBIM TOKa3aTelleM
114 [IpeobpazoBanue BbIpaKEHUM, COACPHKAIIMX CTETIEHU C LIETBIM 29 Henens https://m.edsoo.ru/53ce2912
MoKa3aresiem
[Ipeobpa3oBanue BbIpaKE€HUH, COAEPIKAILUX CTEIIEHU C LIEIbIM https://m.edso00.ru/248e9c6b
115 peoop p » CONCPRAt t 29 venens .
MoKa3aresiem
116 [ToBTropenue. CtanaapTHbIN BUJ yKciia. JlecTBUs ¢ YMCIIaMu, 29 Hexels https://m.edsoo.ru/5d6a6b1f
3aIMCAaHHBIMU B CTAHJAPTHOM BHJIC A
Pa3mepsl 00bEKTOB OKPYXKAIOMIEr0 MUPA, JNIUTEILHOCTh IIPOILIECCOB https://m.edsoo.ru/2a4b7a7b
117 P py m pa, A pott 30 Henens D
B OKPYKAIOIIEM MUPE
Pa3mepsl 00bEKTOB OKPYXKAIOIMIEr0 MUPA, JNIUTEILHOCTh IIPOILIECCOB https://m.edsoo.ru/93bc2dba
118 P py m pa, A pott 30 Henens D
B OKPYKAIOIIEM MUPE
119 Pemenne 3amau no reme «CTereHpy» 30 Henmens https://m.edsoo.ru/33fb16ed
120 Pemenue 3amau mo teme «CTeIeHb) 30 Henmens
I'naBa 9. Uncsia 1 BbIYNCIEHUSA: 1€JIMMOCTD
121 Jlenenue ¢ 0CTaTKOM 31 menens https://m.edsoo.ru/adee3ecf
122 CpaBHeHuS LENBIX YKUCEN 10 MOIYJIIO HaTypalIbHOIO YHCIIA. 31 Hexens https://m.edso0o.ru/85b1e5f3
CBolicTBa CpaBHEHUH IO MOJYJIIO g
123 OcTaTku CyMMBI U TPOU3BEAEHHUS 110 TAHHOMY MOJYJIO 31 nenens https://m.edso0.ru/7398dbcl
124 Pemenune 3anaq no reme «/leammocte» 31 nenens https://m.edsoo.ru/d88824eb
Pemenwue 3amau mo Temam «Jlemumoctby, «Crenenby. [Toaroroska k
125 . a ’ A 32 Henens
KOHTPOJIbHOM paboTe
126 KonrpoabHnast pa6ora mo remam «CreneHn», «1eJHMOCTb» 32 menens https://m.eds00.ru/d29769b5
I'naBa 10. IloBTOpenne, 0600eHNe, CUCTEMATH3ANUA 3HAHU A
[ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB K B 7 1 8 KJ1accoB
197 OBTOPEHHUE OCHOBI 0 €TOJI0B KypcOB 7 U 8 KJI1acCoB, 32 Henens
000011IeH1Ee 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHSATUI U METOJIOB K B 7 1 8 KJ1accoB
128 OBTOPEHHUE OCHOBI 0 €TOJI0B KypcOB 7 U 8 KJI1acCoB, 32 Henens
000011IeH1Ee 3HAHWI
129 HroroBasi KOHTpoJILHasI padoTa 33 Henenst
[ToBTOpeHue n 0606LIeHNE. Penenne TMHEHHBIX HEPABEHCTB C https://m.eds00.ru/9f6528ad
130 33 "Henmens

OJHOI MEPEMEHHON W CUCTEM JIMHEUHBIX HEPABEHCTB C OJTHOM
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MIEPEMEHHOMN

[ToBTOpenue u o6o61eHue. ToxaecTBEHHbIE TPe0Opa3OBaHus

https://m.edsoo.ru/6ad5d171

131 N 33 Henens
BBIPAKEHUH, cofiepKammx apu(pMeTniaecknue KBapaTHble KOPHU
132 [ToBTOpeHue u 0600LIeHNE. Pemenne KBaIpaTHBIX ypaBHEHHIA. 33 Hexens https://m.edsoo.ru/732cleda
Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIBIO KBaJPATHBIX YPaBHEHUI
IToBTopenue u o606menue. ToxaecTBEHHbIE TPEOOPa30BaAHUS https://m.eds00.ru/14937711
133 . 34 nenens
palMOHAIIBHBIX BBIPAKECHUH
[ToBTOpenue u 06o61eHne. Pemenue 1poOHO-paiioHaIbHBIX https://m.edsoo.ru/7a7e3b3d
134 YPaBHEHUH, CBOAAIIMXCS K JIMHEWHBIM UJIM K KBAJPATHBIM 34 nenens
YpaBHEHUSIM.
135 IToBTOpenue u 06061IeHNE. Pentenne TEKCTOBBIX 337124 C HOMOIIBIO 34 wenens https://m.edso0.ru/d43a8444
JIpOOHO-palMOHAIBHBIX YPaBHEHUH
136 [ToBTopenue u 0600meHune. Pemenue 3anaq 34 Henens https://m.eds00.ru/394a534c
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9 KJIACC

DJIeKTpoHHbIe HU(pPOBbIE
Ne i/ HaumeHoBaHue ypoka Heneas 00pa3oBaTe/bHbIe Pecypehbl
I'nasa 1. [loBTOpEeHUe
IToBTOpenue. KBanpatusiii kKopeHb. CTeneHs C LEeabIM
1 P b p I 1 Heens
II0Ka3aTeJIEM.
[Toropenue. IIpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX
2 PEHIE. LIpeodp K 1 Henens
BBIPAKECHUH.
3 [ToBTOpenue. Anrebpanueckue npodu 1 Henens
4 IToBropenue. Monyne. IIpocreliniye ypaBHEHUS C MOIYJIEM. | Henems
JInHelHbIe ¥ KBaIpaTHBIE YPABHEHUS C TAPaMETPOM A
5 BxosiHOM KOHTPOJIb 2 Henens
I'naBa 2. ®ynkuumn
6 O®ynkuus. OcHoBHbIE MOHATUA. CIOCOOBI 3a4aHUs QYHKLUH. 2 Henens https://m.edsoo.ru/8227eb3c
I'paduk pynkuuu g
®ynkiusa. OCHOBHBIE CBOMCTBA (YHKIMI: HYJIN (QYHKIINY, https://m.edso0o.ru/4947f6cf
7 POMEXKYTKH 3HAKOIIOCTOSHCTBA (DYHKIIMH, TIPOMEKYTKU 2 Hexens
BO3pacTaHus U yObIBaHUs (PYHKIIUU, YETHBIE U HEUETHBIE A
¢byHKIMHM, HauboIblee U HAaUMEeHbIlee 3HaUeHHs! QYHKIIHMH.
8 ®yukuus. OcHoBHBIE cBolicTBa QpyHKIMi. [locTpoenne 2 Hexens
rpa¢ukoB QyHKIUH. JInHEetHbIE YHKITUY. A
9 O®ynkius. OcHoBHbIE cBoiicTBa GpyHKUUH. [locTpoenue 3 Henens
rpaduxoB GyHkuuii. O6paTHasi MPONOPIHOHATBHOCTD. a
Oynkius. OcHoBHbIE cBoicTBa pyHKuMi. [TocTpoenue
10 rpaduxoB QyHkuuid. CreneHHble GYHKIUU C HATypaIbHBIMU 3 Henens
NOKa3aTeNSIMU
®ynknpus. OCHOBHBIE CBOMCTBA kuuil. [Tocrpoenune
11 YHEH . Py 3 P 3 Henens
rpadukoB Gynximit. OYHKIAA y=VX, F‘/ X.
IMocrpoenune rpaduKoB YHKIHMIA C TOMOIIBIO IPE0Opa3oBaHU https://m.edsoo.ru/911e3d8d
12 3 Hemens
(F(x)— f(x)+a; f(x)— f(x+a))
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[Moctpoenne rpadukoB PyHKINN C TOMOIIBIO MPEeoOPa30BAHMIA

https://m.edsoo.ru/de933ddb

13 (F)= kF(x)) 4 Henensa

14 [octpoenue rpaduKoB QPyHKIMI ¢ TOMOIIBIO TPEe0Opa3OBaHHIMA 4 wenens
(y=IxI, f) = f(x[), f(x) = f(x)])

15 KBanparHbliii TpEXUIICH. KOpI{I/I KBaJ[PaTHOTO TPEXUIICHA. 4 Henens https://m.edsoo.ru/33541754
PaznoxeHne KBaapaTHOTro TpEXWIeHa Ha JIMHEHHbIE MHOXKHUTEIH

16 KBanparuunas GyHkuus u e€ cBoiicTsa. [Tapaboia, KOOpAHHATEI 4 senens https://m.eds00.ru/83232941
BEPIINHBI TapalboJIbl, 0Ch CHMMETPUH TTapadoIIbl

17 IToctpoenue rpaduka KBaApaTUIHOM (yHKIMHU IyTEM CIBUIOB 5 Henens https://m.edsoo.ru/5ed96cfe

18 [Toctpoenue rpaduka KBaApaTUYHOM (yHKIMHU IyTEM CIBUIOB 5 Henens https://m.edsoo.ru/9ede777d
[Tonoxenne rpaduka KBaApaTUYHON PYHKIUU B 3aBHCUMOCTH https://m.edsoo.ru/6c3c4c73

19 oT ¢ ko3 dunuenton. [Toctpoenune rpadurika 1Mo KIrOYEBHIM 5 Henens
TOYKaM

20 [Tonoxxenue rpaduka KBaApaTUIHON (PYHKIIMH B 3aBUCHIMOCTH 5 Henes https://m.edsoo.ru/c31fde51
0T €€ KO3 UIIMEHTOB

21 Hcnonb30BaHue CBOMCTB KBAIPATUYHOH (YHKIIMHN JUISL PEIICHUS 6 Henens https://m.edsoo.ru/4f58ea55
3a1a4

22 [Toctpoenue rpaduxos Gpynkuuid. J[poOHO-nMuHEHAS QyHKIINS 6 Henens

23 [Toctpoenue rpaduko pynkumii. Kycouno-3agannas GpyHkuus 6 Henens

24 [Toctpoenue rpadukoB pyHKUINH, COAEpKAIUX MOTYJIb 6 Henens

25 [ToaroroBka Kk KOHTPOJILHOM padboTe 7 Henens

26 KonTposbHasi padora no treme «@yHKIum» 7 Henens

27 Pewenue 3anad no reme «@yHKIUN» 7 Henens

28 Pemenue 3amau mo reme «OyHKIIUNY 7 Henens

I'maBa 3. YpaBHenusi u HepaBeHcTBa. KBagpaTHble HepaBeHCTBA

29 CpaBHeHHE Yucell C MOMOIIIbIO KOOPAUHATHOM MPSMON 8 Henens

30 [TonsiTHE O pEeHIEHNH HEPABEHCTBA C OJHOM MEPEMEHHOM. 8 Henens https://m.eds00.ru/88be8f25
MHOX€ECTBO pellIeHU HEPaBEHCTBA.

31 KBanpaTHbie HepaBeHCTBA C OJTHOM NepeMeHHOM. Penienne 8 Henens https://m.edsoo.ru/3fed8ee3
HEPaBEHCTB Irpa)UueCKUM METO/IOM.

32 Pelienne KBaJpaTHBIX HEPABEHCTB METOJOM MHTEPBAIIOB. 8 Hemens https://m.eds00.ru/586a5d3f
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33 Penienne KBaJpaTHBIX HEPABEHCTB 9 Henens https://m.edsoo.ru/3fed8ee3
34 Perenue 3a1a4, CBOIAIIMXCSA K KBaJIPATHBIM HEPABEHCTBAM 9 Henens https://m.edso0.ru/193d8b29
35 Pemenue qpoOHO-paliioHaIbHBIX HEPABEHCTB. 9 Henens
Pemenne npoOHO-panoHaIbHBIX HEPABEHCTB. 3a/1a91
36 AP pall P AadH, 9 Henens
CBOJISIIIIECS K IPUMEHEHUIO METO/1a MHTEPBAJIOB
37 PemieHre KBaJpaTHBIX HEPABEHCTB, COJEPKAIIUX 3HAK MOTYJIS 10 uenens https://m.edsoo.ru/c82a459¢
38 KBaapartHeie HepaBeHCTBA. [IoAr0TOBKA K KOHTPOJIBHOM paboTe 10 Henens
39 KourposnbHas paora no teme «KBaapaTubie HepaBeHCTBa» 10 menens https://m.edsoo.ru/d59da3b5
40 Pemenne npocrelmmx KBaipaTHbIX HEPABEHCTB C I1apaMeTPOM 10 Hepens
I'naBa 4. YpaBHeHus1 M HEPABEHCTBA. Y PABHEHHS, HEPABEHCTBA U UX CHCTEMbI
VYpaBHeHusi. MeTo bl pelIeH s TMHSHHBIX U KBAIPATHBIX
41 P . ABLD AP 11 nepens
ypaBHEHUI
Pemenue cBolicTB pyHkiuii. Mcnosnb3oBaHue cBOMCTB 19112071
42 ymxu - ymxn 11 nepens
JUISL PEILICHUS 1ISTIbIX YPaBHEHHIA
43 BukBagpaTHbie ypaBHEHHUS 11 Henenst https://m.edsoo.ru/a9f46bla
44 VYpaBHEHUSs, CBOIAIINECS K KBAIPATHBIM 11 nenmens
45 Penienre poOHO-paMOHAIBHBIX YPaBHEHUM 12 vepens https://m.edsoo.ru/76ce2adl
46 Pemenre poOHO-PalMOHATIBHBIX HEPABEHCTB 12 nenens https://m.eds00.ru/683c9e16
Pemenne TeKCTOBBIX 3a/1a4, CBOSIINXCS K PEIICHUIO APOOHO-
47 A S A p b 12 Henens
palMOHANBHBIX YPaBHEHHI U HEPABESHCTB
48 Pemienune ypaBHeHH1 1 HEpaBEHCTB. Pelienue 3a1a4 12 vepens
VYpaBHeHus ¢ AByMs nepeMeHHbIMH. OCHOBHBIC TIOHSTHUS H
49 P By p 13 nepens
rpaduku
50 IToBTopeHue. Perenne cucTeM JTMHEIHBIX YpPaBHEHUI C ABYMsI 13 Hexes https://m.edsoo.ru/978f8as¢c
epEeMEHHBIMH a
51 Penrenue nmpocTedmx cHCTEM HETMHEHHBIX YPAaBHEHHI C IBYMS 13 Henens https://m.edso0.ru/72b4acce
nepeMEeHHBIMHA. MeTO/1 OACTaHOBKU a
52 Penrenue nmpocTedmx cuCTEM HETMHEHHBIX YPAaBHEHHHN C IBYMS 13 Henens https://m.edsoo.ru/deb99a41
HepeMEHHBIMH. MeTO/1 CIIOKEeHHUS a
53 CranpnaptHas ¢popma ypaBHEHHS OKPY>KHOCTH U €T0 14 nepens
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HCIIOJB30BaHHUC B 3aJa4ax

I'paduueckuii METO pelICHHs] CUCTEMBI HETHMHEHHBIX

https://m.edsoo.ru/dcad3b14

54 . 14 wenens
YpaBHEHHMIA C IBYMsI IEPEMEHHBIMHU
55 Cucrema aByx HGHHHuefIHbIX YpaBHEHUH C IBYMs IEPEMEHHBIMH 14 Henens https://m.edso0.ru/c13c84al
KaK MOJICJIb PEabHON CUTYaIUH
56 Cucrema aByX HeJII/IHveIZHLIX ypaBHEHUH C IBYMs IICPEMCHHBIMH 14 Henens https://m.edsoo.ru/b31ff8a7
KaK MOJICJIb PEabHOW CHTYaIHH
Penrenue cucteM JTMHEHHBIX U APOOHO-PAITUOHATBHBIX
57 15 Henens
HEPABECHCTB
58 HepaeHncTBO ¢ 1ByMs ITepeMeHHbIMU. PenieHne HepaBeHCTBa ¢ 15 Henens
JBYMsI TIGPEMEHHBIMH T'PaUIECKUM METOJIOM
59 HepaeHncTBO ¢ 1BYMs ITepeMeHHbIMU. PenieHue HepaBeHCTBa ¢ 15 Henens
JIBYMsI TIGPEMEHHBIMH T'PahUUIECKUM METOJIOM
60 Pelienne cucTeM ypaBHEHHI U HEPABEHCTB C IAPAMETPOM 15 nenens https://m.edsoo.ru/126c4a62
61 Pemienre crucTeM ypaBHEHHH W HEPABEHCTB C IAPAMETPOM 16 uenens https://m.eds00.ru/13891dof
62 [ToaroroBka Kk KOHTPOJILHOU padboTe 16 nenens
63 KonTtposabHas paoTa o Teme «YpaBHeHHs, HEPABEHCTBA U 16 Hexens https://m.edsoo.ru/e26de842
MX CHCTEMbD»
64 Pemenne 3amad mo reme «Y paBHEHHUs, HEPAaBEHCTBA U UX
16 Henens
CHCTEMBI»
65 Pemenne 3amad mo reme «Y paBHEHHUs, HEPAaBEHCTBA U UX
17 Henmens
CHCTEMBI»
I'naBa S. UncJioBble 110CJI€10BATEIBHOCTH U MPOTPECcCUH
[Tonsatue yucnoBoii nocienoBareabHOCTH. KoHEUHBIE U https://m.edsoo.ru/3176c18f
66 OeCKOHEUYHBIE TOCIIeI0BaTeIbHOCTH. OrpaHHYCHHAS 17 Henens
HIOCJIEI0BATENbHOCTh. MOHOTOHHO BO3pacTaromiast
(yOBIBaroI1as) MOCIEI0BATEIHHOCTD
67 CrrocoObl 3aJaHMs [TOCIIEN0BATEIHLHOCTH, ONUCATEIbHBIH, 17 Henens https://m.eds00.ru/3d85e255
TaOJIMYHBIH, C TOMOIIBIO (OPMYIIBI N-TO YIICHA, PEKYPPEHTHBIN
Apudmernaeckas mporpeccusi. CBOWCTBa YJICHOB https://m.eds00.ru/a996f566
68 apupmeTHueckoi mporpeccuu. @opmybl N-TO YieHa 17 nepens

apruMeTHIECKON TTPOTPECCUH
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69 XapakTepUCTHYECKOE CBOMCTBO apru(PMETHIECKOM IPOrPECCUH 18 nenmens https://m.edsoo.ru/ff32c8c7
70 DopmyIbl CYMMBI [IEPBBIX Nl “ICHOB apupMeTHIeCKOn 18 Henens https://m.eds00.ru/83f15133
nporpeccuit
71 Apudmernueckas nporpeccus. Perenue 3anau 18 nepens
72 Apudmerndeckas nporpeccus. Permenue 3anau 18 nepens
I'eomeTpuueckas nporpeccusi. CBOICTBA UJICHOB https://m.edsoo.ru/7fa5247d
73 reoMeTpuuecKoi rporpeccuu. @opmyIibl n-ro yjieHa 19 nenens
TCOMETPHUYUCCKOM MTPOrPECcCUu
74 XapaKkTepucTHYECKOE CBOMCTBO T€OMETPUYECKOM TPOrPECCHU 19 nenens https://m.edsoo.ru/c898ecd6
75 Dopmybl CYMMBI I€PBBIX 1l “WICHOB r€OMETPUYECKON 19 Henens https://m.edsoo.ru/d786bac5
nporpeccuit
76 I'eomerpuueckas nporpeccus. Pemenue 3amgau 19 nenens
[IpencraBieHue o0 CXOAUMOCTH MOCJIEA0BATEILHOCTH, O https://m.edsoo.ru/5b8c3c39
77 CYMMHPOBAHHH OECKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM 20 nenens
POTPECCUU
78 [Iporpeccun. Pemenue 3anau 20 nenens
79 [Iporpeccun. Pemenue 3anau 20 nenens
80 3aga4yn Ha MPOIIEHTHI, 0AHKOBCKHE BKJIAIbI M KPESIUTHI 20 "epens https://m.edsoo.ru/b7a43889
81 3aauu Ha MPOLEHThI, 0AHKOBCKHE BKJIABI U KPEIUTHI 21 nemens https://m.edso0.ru/1b395f36
82 3aauy Ha MPOLEHTHI, 0AHKOBCKHUE BKJIAbI U KPEAUTEI 21 wenens https://m.edsoo.ru/9fd729cc
83 3aga4yn Ha MPOIIEHTHI, 0AHKOBCKHE BKJIA/IbI M KPESIUTHI 21 "enens https://m.edso0.ru/79ad6469
84 3aga4yn Ha MPOIIEHTHI, 0AHKOBCKHE BKJIAIbI M KPESIUTHI 21 "enens https://m.edsoo.ru/def7ee3d
85 MeTox MaTeMaTUYECKON HHIYKIUK 22 Henens https://m.edsoo.ru/76¢218be
86 Mero MaTeEMaTHYECKOM MHIYKIIUH 22 Henmens https://m.edsoo.ru/b9f7988d
87 [TonroroBka Kk KOHTPOJILHOU paboTe 22 nepens
88 KonTtpoubHnas padora no reme «Uucaosbie 2 https://m.edsoo.ru/d217c375
NOCJIeI0OBATEIHHOCTH U MPOTPECCHI» HeAe
Pemrenue 3amau mo teme «UMCIOBBIE MOCIENOBATEILHOCTH 1
89 23 "Henens

IIPOrPECCUN»

I'maBa 6. Anredpanyeckue BpipakeHus. CTeneHb ¢ pAMOHAJIBHBIM MOKa3aTeJeM

90

Kopens n-if crenenn. CBoMcTBa KOPHS N-H CTENEHU

23 Henens
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91 Kopens n-ii crenenun. CBOWCTBa KOPHS N-i CTENEHH 23 Henens https://m.edsoo.ru/3c9aad2c
i https://m.edsoo.ru/67fd8fdb
92 TomaeCTBE:HHHe npeoOpa3oBaHusl BEIPAKEHHHN, COJICPIKAIINX 23 Henens p
KOPEHb N-il CTeNeHH
93 Crenens ¢ palMOHATILHBIM IIOKa3aTENIeM M €& CBOMCTBA 24 nenens https://m.edsoo.ru/1e8eb9c9
94 CreneHb ¢ palMOHAILHBIM II0Ka3aTeleM H €€ CBOMCTBA 24 nenens https://m.edso0.ru/88cf283f
95 ToxaecTBeHHBIE MPeoOpa30BaHuUs BRIPAKCHHM, COICPIKAIIIMX 24 Heners https://m.edsoo.ru/7243cec6
CTEIICHb C PallMOHAIBHBIM [TOKa3aTeIeM a
Pemenne 3amau o reme «CTeneHp ¢ paliMOHAIbLHBIM https://m.edsoo.ru/4f46516d
96 24 gwenens
MIOKa3aTeICM»
97 [ToaroroBka Kk KOHTPOJIBHOM padoTe 25 Henens
KourtpoabHasi padora mo teme «CTeneHb ¢ pallMOHAILHBIM https://m.edsoo.ru/76bebead
98 25 "enens
NoKa3aTejaem»
Pemenue 3anau no teme «CremneHp ¢ paluoOHaIbHBIM
99 25 "enens
nokasatesiemy. MppalmoHaibHbIe ypaBHEHHSI
100 Pemenne 3a1a4 NOBBIIIEHHONW CI0KHOCTH 25 nenens
101 Pemenue 3amad MOBBIIIEHHON CI0KHOCTH 26 Henensd
I'nasa 7. IlloBTOpeHue, 00001eHNE, CHCTEMATH3ALMSA 3HAHUI
102 O0o01IeHre 1 TOBTOPEHHE Kypca anreOphl 9 kiacca 26 Heaens
103 O06o01IeHre 1 TOBTOPEHHE Kypca anreOphl 9 kiacca 26 Henens
104 Hrorosasi kKOHTpOJIbHAsI padoTa 26 Hepens
105 [ToBropenue u 06001IeHNe. YnCia ¥ BHIYMCIIEHUS 27 nenens https://m.edsoo.ru/7df5ddb9
106 [ToBropenue n 0600meHue. Yrcia Ha KOOPAMHATHOM TPSMO¥t 27 menens https://m.edso0.ru/87a269c1
107 [MosropeHue u 0600menue. Yncna Ha KOOPAUHATHOM MPSIMON 27 uenens https://m.eds00.ru/6b4675ee
. . https://m.edsoo.ru/9fa7656d
108 [ToBTropenue u 06061eHue. Yncna, Beruncienus. Kopau, 27 Henens p
CTENeHn
. . https://m.edsoo.ru/4e8dc678
109 [ToBTropenue u 06061eHue. Yncna, Beruncienus. Kopau, 28 Henens p
CTENeHn
110 [ToBTOpeHue u 06001IeHNE. Y paBHEHUS 28 Henmens https://m.edsoo.ru/1e39bd3f
111 [ToBTopenue u o0o0IIeHNE. Y paBHEHUS 28 nepens
112 [ToBTOpenue u 0606eHre. OYHKIMH U TpapuKu 28 Henens https://m.edsoo.ru/884ch9bd
113 IToBTOpenue u obobmenue. PyHKUUK U rpahuKn 29 menenst https://m.edsoo.ru/9ec2a359



https://m.edsoo.ru/3c9aad2c
https://m.edsoo.ru/67fd8fdb
https://m.edsoo.ru/1e8eb9c9
https://m.edsoo.ru/88cf283f
https://m.edsoo.ru/7243cec6
https://m.edsoo.ru/4f46516d
https://m.edsoo.ru/76bebea8
https://m.edsoo.ru/7df5ddb9
https://m.edsoo.ru/87a269c1
https://m.edsoo.ru/6b4675ee
https://m.edsoo.ru/9fa7656d
https://m.edsoo.ru/4e8dc678
https://m.edsoo.ru/1e39bd3f
https://m.edsoo.ru/884cb9bd
https://m.edsoo.ru/9ec2a359

114 [ToBTOpenue u 0600IIeHNEe. PacyeTsl o roTOBBIM popMysiam 29 nenens
115 [ToBTOpenue u 060061eHue. PacueTsl Mo rotroBeIM Gopmynam 29 nenens
116 IToBTOpenue u 0600menne. HepaBeHnctra 29 "Henens
117 IToBTOpenue u 0600menne. HepaBeHnctra 30 genens
118 [ToBTropenue u 0000meHne. YncnoBeie MOCIE0BATEIBHOCTH 30 Henens
119 [ToBTropenue u 0600meHne. YncnoBeie MOCIE0BATEIBHOCTH 30 Henens

[ToBTOpeHME U 0000mEeHNE. ANTeOpanYeCKUe BIPAKCHHS, https://m.edsoo.ru/35efc98d
120 30 Henens

ypaBHCHUSI, HEPABCHCTBA

[ToBTOpeHHe u 00001IeHNE. ANreOpandecKue BhIPaKESHHUS, https://m.edsoo.ru/242dfbcb
121 31 "Henens

ypaBHCHUSI, HEPABCHCTBA

[ToBTOpeHue u 0000IIeHNE. ANreOpandecKue BhIPaKEeHHUS, https://m.edsoo.ru/473afa%e
122 31 "Henens

ypaBHCHUSI, HEPABCHCTBA
123 [ToBTOpenue u 06001meHne. TekcToBbIC 3a1a4n 31 menmens https://m.edsoo.ru/fdc361b5
124 [ToBTOpeHue u 00001meHue. TeKkCTOBbIC 3a1a4H 31 Henmens https://m.eds00.ru/92d1d593
125 [ToBTOpenue u 06001meHne. TekcToBbIC 3a1a4n 32 nenens https://m.edsoo.ru/4f744412
126 IToBTopenue n o6o6menue. I'padukn GyHxunit 32 menens https://m.eds00.ru/364b8128
127 [ToBropenue u obodmenue. I'padukn GyHkumii 32 nenmens https://m.edsoo.ru/77bd7a83
128 IToBTOpenue u o6o6menue. I'paduku Gynkunit 32 Henens https://m.edso00.ru/f337159d

[ToBTOpenue u 06061eHne. Pemenue npakTuko- https://m.edsoo.ru/dch47dca
129 33 Henend

OpPUEHTUPOBAHHBIX 3a7a4

[ToBTOpenue u 06061meHne. Pemenue npakTuko- https://m.edsoo.ru/9fa7656d
130 33 menens

OpPUEHTUPOBAHHBIX 3a7a4

[ToBTOpenue u o6o6meHue. Pemenue npakTuko- https://m.edsoo.ru/4e8dc678
131 33 "Henens

OpPUEHTUPOBAHHBIX 3a7a4

[ToBTOpenue u o6o6meHue. Pemenue npakTuko- https://m.edsoo.ru/96bc28fc
132 33 "Henens

OpPUEHTUPOBAHHBIX 3a7a4
133 [ToBTOpenue u 06061eHne. Penenue npakTuko- 34 Henens

OpPUEHTUPOBAHHBIX 33724
134 [ToBTOpenue u 06061eHne. Penenue npakTuko- 34 Henens

OPUEHTHPOBAHHBIX 3324
135 [ToBTOpenue u 06001meHne. Pemenue npakTuko- 34 Henens

OpPUEHTUPOBAHHBIX 3a7a4



https://m.edsoo.ru/35efc98d
https://m.edsoo.ru/242dfbcb
https://m.edsoo.ru/473afa9e
https://m.edsoo.ru/fdc361b5
https://m.edsoo.ru/92d1d593
https://m.edsoo.ru/4f744412
https://m.edsoo.ru/364b8128
https://m.edsoo.ru/77bd7a83
https://m.edsoo.ru/f337159d
https://m.edsoo.ru/dcb47dca
https://m.edsoo.ru/9fa7656d
https://m.edsoo.ru/4e8dc678
https://m.edsoo.ru/96bc28fc

[ToBTropenue u o6o0mmenue. Permenne npakTHKo-

34 uenens
OpPUEHTUPOBAHHBIX 33724
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsieMble peAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NpoBepsieMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA
pe3yJabTara
1 Yucna u BBIYUCIEHUS
11 BbInonHATe, coueTas yCTHblE€ M IHCbMEHHbIE NPHEMBI, apu(pMETHYECKHE
' JeMCTBUSA C pallMOHAIbHBIMH YUCIIAMU
HaxoauTh 3HaueHUs YMCIOBBIX BBIPAKEHUH, INPHUMEHATh Pa3HOOOpa3HbIE
1.2 crocoObl W TMPUEMBI  BBIYKMCICHHS 3HAYCHUH JPOOHBIX BBIPAKCHHM,
coJepxKalmx oObIKHOBEHHbIE U JECATUYHbIE IpOo0H
[lepexoauth OT OHOW (OPMBI 3aIUCH YHCET K JIPyroil (mpeoOpa3oBHIBATH
1.3 JECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUYHYIO JPOOD)
1.4 CpaBHUBATH U YIIOPAI0UYNBATH PAllMOHAIbHbBIE YHCIIA
1.5 OKpyriaTh uncia
BbINONHATP NOPUKHAKY W OLEHKY pe3yjbTaTa BBIYMCIEHUM, OLEHKY
1.6 3HAQYEHUM YHCIIOBBIX BBIPA)KCHMM. BBINOIHATH NEUCTBUS CO CTEIECHIMH C
HaTypaJIbHbIMH I10Ka3aTeIIMU
17 [TpuMeHSATh NpU3HAKK  JAEIMMOCTH, PA3JIOKEHHE Ha  MHOXHUTEIH
' HATYpaJbHBIX YHCEIT
Pemarb nmpakTHKO-OPHUEHTUPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIICHHUEM
18 BEJIMYHMH, IPONOPLUOHATIBHOCTHIO BEJIMYMH, HPOLICHTaMH,
' MHTEPIIPETUPOBATh PE3YJIBTAThl PELIEHUS 334ad C y4ETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOICTBAMHU pacCMaTpUBAEMbIX OOBEKTOB
2 Anrebpanyeckue BbIpaKeHHs
51 Hcnonb30Bath anredpanvyeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, TIPUMEHSTh
' e€ B Ipoliecce OCBOEHUs yUeOHOro MaTepuraia
59 HaxonuTh 3HaueHUs OyKBEHHBIX BBIPQKECHHUN NpPU 3aJaHHBIX 3HAYEHUSX
' TIepEMEHHBIX
53 BomonusaTe  npeoOpa3oBaHMsl  LENOTO  BBIPAKEHHS B MHOTOWIEH
' MPUBEIEHNEM MOJIOOHBIX CIaraeMbIX, pAaCKpPBITHEM CKOOOK
24 BBINONHATE yMHOXEHHE OJHOWIEHAa HAa MHOTOWIEH W MHOro4YwIeHa Ha
' MHOTOYJIEH, IPUMEHATHh (POPMYJIbI KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTU
OcCylecTBIATh Pa3I0KEHUE MHOTOUIEHOB HAa MHOXHUTENIHM C IOMOUIBbIO
2.5 BBIHECEHHMsI 3a CKOOKM OOILIEro MHOXHUTENS, TPYHNIHPOBKH ClIaraeMbIX,
npuMeHeHHs GOopMYI COKPALIEHHOTO YMHOKEHUS
2.6 [TpumensTh mpeoOpa3zoBaHKsl MHOTOUWIEHOB Ul PEIICHUs Pa3INYHbIX 3a/1a4




U3 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKU

Hcnonp30BaTh CBOMCTBA CTEMEHEH € HATypaJbHBIMU TMOKAa3aTENIsAMH IS

21 peoOpa3oBaHus BEIPAKEHUII
3 VYpaBHEHHS U HEPABEHCTBA
Pemate nuHENHbIE YpaBHEHHsI C OJHOM IEPEMEHHOMW, IIPUMEHss IpaBUIIa
3.1 nepexosia OT UCXOJHOTO ypaBHEHHUS K paBHOCHIbHOMY eMy. IIpoBepsts,
ABJIIETCS JIU YUCIIO KOPHEM YpaBHEHUS
3.9 [TpuMeHsTH TpaguuecKkue METO/Abl IPU PEIIEHUH JIMHEHHBIX YpaBHEHUH U
' UX CHCTEM
33 [TonOupars npumepsl Nap YUCEN, SBISIIOIMXCA PEIIEHHEM JUHEHHOro
' YPaBHEHHUS € ABYMs IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JITUHEWHOTO YpaBHEHUS C
3.4 OBYMsI TIEPEMEHHBIMH; TOJNB3YSICh TPaQUKOM, TPUBOIUTH TMPUMEPHI
pellleHusl ypaBHEHUs
35 Pemate cucremsl JBYyX JIMHEWHBIX YpaBHEHMH C JBYMs IIEPEMEHHBIMH, B
' TOM 4YHCIIe TpapuIecKn
CocraBiATh W pellaTh JUMHEWHOE YPAaBHEHHE MIIM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHH IO YCJIOBHIO 3a/a4yd, WHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y MOJIy4YECHHbIN pe3ybTaT
4 Koopaunate! u rpaduku. @yHkunn
N300paxkaTb Ha KOOPAMHATHOW MpPsIMOM TOYKH, COOTBETCTBYIOLIHE
4.1 3aJJaHHBIM KOOpJAMHAaTaM, JIy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBAaTh
YHCIIOBBIC TPOMEKYTKH Ha alreOpandecKoM sI3bIKe
4.2 Otmedats B KOOpAMHATHOM TNIOCKOCTH TOUYKH 110 3a/IaHHBIM KOOPIANHATaM
4.3 Crpourts rpaduku nuHeiHbIX QyHKIMHA. CTpouTs rpaduk GyHKUINHU Y = [X|
OnuceiBaTh C TOMOLIBIO (DYHKIMI HM3BECTHbIE 3aBUCHUMOCTH MEXAY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb,
IIPOU3BOUTENILHOCTD, BpeMsl, 00bEM paboThI
4.5 HaxonuTh 3HaueHune (yHKIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaguyeckuii cnoco0 npeacTaBIeHUs U aHaiIu3a WH(GOpMaLUH,
4.6 U3BJIEKATh W WHTEPIPETUPOBaTh HMH(OpPMaLMIO M3 TpapUKOB peaTbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA
pe3yJbTara
1 Uucna u BBIYUCIECHUS
1.1 Hcnonp30BaTh HayalbHBIE MPEACTABIECHUS O MHOXECTBE AEHCTBUTEIBHBIX




qyucen Ui CPAaBHEHMs, OKpYIJIGHUS H  BBIUMCICHUH, U300pakaTh
JICUCTBUTEIIbHBIC YHCIIa TOYKAMHU HA KOOPJAUHATHOU MPSIMOi

[TpumeHsTh TOHATHE ApU(METHUYECKOTO KBaJIpaTHOTO KOPHSA, HAXOIUTh
KBaJpaTHbIE KOPHH, HCHOJB3ysd NpU HEOOXOAMMOCTH KAJIBKYIATOP,

12 BBINOJIHATh TPEOOpa3OBaHMsI BBIPAKECHHUN, COACpIKALIMX KBaJpaTHBIC
KOPHH, UCIIOJIb3Yysl CBOMCTBA KOPHEHN
13 Mcnonb30BaTh 3aMCH OOJNBIIUX M MaJbIX YHCEI C MOMOUIbIO JECATHUYHBIX
' npo0eit u crenenei yucna 10
2 Anrebpanueckue BbIpaXKEHUs
51 [IpuMeHSTh TOHATHE CTENEHU C LEJIbIM I10KA3aTeleM, BBIIOJIHATh
' IpeoOpa3oBaHus BBIPAKEHUI, COAEPIKALUX CTEIIEHU C LIEIbIM II0Ka3aTeleM
BBINoONHATE TOXKIECTBEHHBIE MTPEOOPa30BAHUS PALIMOHAIBHBIX BBIPAKEHUI
2.2 Ha OCHOBE MpaBWJ JCWCTBUH HAJ MHOTOWIEHaMH M aireOpanyecKuMH
IpoOsMu
2.3 PacknaapiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIN
54 [TpumeHsTh IpeoOpa30BaHusl BBIPAKEHUM JUIsl PELEHUS! Pa3IMyYHbIX 33134
' U3 MaTeMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAJIbHOM MPAaKTUKU
3 VYpaBHEHUSI U HEPABEHCTBA
31 Pemarp nuHelHble, KBaJpaTHbIE YPAaBHEHMS U pallMOHAJIbHbIE ypaBHEHUS,
' CBOJISILIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C IByMs IEPEMEHHBIMU
ITpoBoaMTH MpOCTENIINE UCCIENOBAHUS YPABHEHUI U CUCTEM YPaBHEHMIA, B
3.9 TOM YHCJIE C MPUMEHEHUEM TpaprUecKuX MpeaCTaBIeHUN (yCTaHABIMBATS,
' UMEET JIM YpaBHEHHME WM CHUCTEMa YpPAaBHEHUH pPELEHUS, €CIU HMEET, TO
CKOJIBKO, U TIpOYee)
[TepexoauTh OT CIOBECHOH (OPMYIHMPOBKH 3ajaud K e€ anredpandeckoit
33 MOJZIEJIM C TOMOIIBIO COCTaBJICHMSI YPAaBHEHHUs WM CHCTEMbl ypaBHEHUH,
' MHTEPIPETUPOBAThL B COOTBETCTBMM C KOHTEKCTOM 3ajjaud IOJTYYEHHBIN
pe3ynbTaT
ITpuMeHsATh CBOMCTBA YMCIOBBIX HEPABEHCTB MJII CPAaBHEHUS, OLEHKH,
34 pelaTh JIMHEHHBIE HEPAaBEHCTBA C OJHOM INEPEMEHHOW M HX CHUCTEMBI,
' JaBaTh TpapUuecKylo WIUIIOCTPAIMI0 MHOXECTBA PEIIEHUN HEpaBEHCTBA,
CUCTEMbI HEPABEHCTB
4 OyHKIMH
[Tonumath U UCTIONB30BATh (PYHKIIMOHAIBHbBIE TIOHATUS U A3BIK (TEPMHHBI,
4.1 CUMBOJINYECKHE O0O3HAu€HUs), ONpENeNsITh 3HaueHWe (YHKIUU 110
3HAYEHUIO apTyMEHTa, OINpe/IesaTh CBOWCTBA (DYHKIUU 1O €€ rpapuky
CrtpouTtsb rpauku 31eMeHTapHbIX (YHKIUN BUIA:
y=k/x
4.2

, Y =X% Yy = X3, Yy = [X|, onHuChIBaTh CBOMCTBA YHCIOBOM (QYHKIUHU MO €€
rpaduky




9 KIIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
NpoBepsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yjabTara
1 Yucna v BBIYUCICHUS
11 CpaBHUBATH U yIOPSAJ0YMUBATH PALIMOHATIBHBIE U UPPAIIMOHATIbHBIC YHCIIA
Bemonusate apudmernyeckue EHCTBUS C palUOHAIBHBIMHU YHCIIAMHU,
1.2 coyeras YCTHbIE W IIMCbMEHHBIE MPUEMBI, BBINOJHATH BBIYUCICHUSA C
MPPALMOHAIIbHBIMU YU CIIAMU
13 HaxonuTe 3HaueHHs cCTeneHEW C LENbIMU IIOKA3aTesIMU U KOPHEH,
' BBIYMCIIATh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUN
14 OKpyriarh JEUCTBUTENbHBIC YHUCIA, BBINOIHATh TPHUKUIKY pE3yJibTaTra
' BBIYMCIICHH, OLIEHKY YMCJIOBBIX BBIPAKECHUN
2 VYpaBHEHUs U HEPABEHCTBA
51 Pemate nuHelHbIE U KBaJapaTHbIC YpaBHEHUsS, YPaBHEHUS, CBOISIIMECS K
HUM, MIPOCTEUIITNE TPOOHO-PAIIMOHAIBHBIC YPABHCHHS
Pemate cucTtemsbl BYX JIMHEWHBIX YPAaBHEHHWH C JIByMs NEPEMEHHBIMH U
2.2 CHUCTEMBbl JBYX YypaBHEHHH, B KOTOPBIX OJHO YypaBHEHHE HE SBJISETCS
JIMHEUHBIM
Pemarp TekcTOBbIE 3amauM anreOpayecKuM CIOCOOOM C TOMOIIbIO
2.3 COCTAaBJICHUSl YPaBHEHUs WJIM CHUCTEMbl JABYX YpPaBHEHUU C JByMs
MepEMEHHBIMU
IIpoBOINTH MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
54 TOM YHCIE C TpPUMEHEHUEM TpadUUuecKUX MpPeICTaBICHUN (Hampumep,
' yCTaHaBIMBATh, UMEET JIU YPABHEHHE WJIM CUCTEMa YPABHEHUMN pPEIICHMS,
€CIIK UMEET, TO CKOJIBKO)
Pemate nuHelHbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paKaTh
2.5 pelIeHNe HEPABEHCTB HA YHMCIOBOM MPSIMOM, 3alUCHIBaTh PEIICHHE C
MTOMOIIIbI0 CUMBOJIOB
Pemate cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBbl HEPaBEHCTB,
26 BKJTFOYAIONME KBAJPATHOE HEPABEHCTBO, M300pa)kaTh PEIICHHUE CHUCTEMBbI
' HEpPaBEHCTB Ha YHCJIIOBOW MPSMOMW, 3alMUCHIBATh pEIICHHUE C TOMOIIBIO
CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHBIX 3a/1a4
3 OyHKIIMH
Pacno3naBate (yHKIMH HM3ydeHHBIX BHUAOB. [loKa3pBaTh CXeMaTHYECKU
31 pacrosoXKeHue Ha KOOPAWHATHOM IIOCKOCTH TpaduKoB (QYHKIMHA BHA:
' y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3HAYCHUIi
K02(PUITMEHTOB, ONMMCHIBATh CBOWCTBA (PYHKITUI
3.2 [Toka3piBaTh CXEMaTHYECKH DPACIIOJIOKEHHE Ha KOOPAMHATHOM TUIOCKOCTH




rpadukoB QyHKIUH BUIa Y = VX, Y = [X| ¥ ONMCHIBaTh CBOICTBA (DyHKINN

Ctpouth U M300paXkaTh CXEMaTHUYECKU TpadUKU KBAIPATHUHBIX (HYHKIIHH,

33 OIKCHIBATH CBOWCTBA KBaAPATUYHBIX (DYHKIMNA 1O UX TpaduKam
34 Pacnio3naBaTh kBaipaTUUHYIO QYHKIUIO IO GOpMYyJie, TPUBOAUTH IPUMEPHI
' KBaJIpaTHUHBIX QYHKIUI U3 pealbHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmerndeckas 1 reOMETpUIECcKas IpOrpeccuu
41 Pacno3naBaTh apupMeTHUECKyl0 M TE€OMETPUYECKYIO MPOrpeccCHuu IMpH
' pa3HbIX criocobax 3aJaHus
BBIMONHATE  BBIYMCICHHS C HUCHOJB30BaHHUEM (GOpMyln N-ro wieHa
4.2 apuQMeTHUYeCcKOil M TEeOMETPUYECKOM Mporpeccui, CyMMbl MEpBBIX N
YJICHOB
43 N300paxaTh WiIEHbl IOCIEAOBAaTEIbHOCTH TOYKAMM Ha KOOPJAWHATHOM
' IJIOCKOCTH
Pemarp 3amaun, cCBS3aHHBIE C YMCIOBBIMH IOCIIEOBATEILHOCTAMU, B TOM
4.4 YUCJIe 3aJaud W3 PEaTbHON JKM3HU (C HMCIOJB30BAaHUEM KaJbKYJISATOPA,

M (POBBIX TEXHOIOTHI)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna v BIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U AECATHUYHBIC, IEPEXO OT OHOU (hopMbI 3anucu apodeit
1.1 K aApyroii. IloHATHE panMOHAIBHOIO YKCIIa, 3alIUCh, CPABHEHUE, YIIOPSII0YMBAHHE
palMOHAaIbHBIX YUCEI
12 Apudmernueckue IEHCTBUS C palMOHAIBHBIMH 4YWCIaMU. PemeHue 3amau w3
' peanbHON MPaKTUKU Ha YacTH, HA IPOOH
13 CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpeAeleHHe, Ipeodpa3oBaHue
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [TponieHTHl, 3anKCh MPOLIEHTOB B BHUJE APoOM U JpoOU B BHUJE HPOLEHTOB. Tpu
' OCHOBHBIE 3a/1a4¥ Ha IIPOLIEHTBI, PELIEHUE 3a/1a4 U3 PEaJIbHOU TPAKTUKU
15 [Ipumenenne nNpuU3HAKOB AETUMOCTH, PA3I0KEHUE HA MHOXXMTEIU HATypalbHbBIX
' qucen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMas U 0OpaTHas NpONOPLHOHATILHOCTH
2 AnrebpanuecKue BEIPAKCHHS
51 IlepeMeHHBIE, 4YMCIOBOE 3HAYEHHUE BBIPAXKECHHUS C IEpeMeHHOW. JlomycTumele
' 3HAYEHUS TIEPEMEHHBIX
99 [lpencraBiaeHne 3aBUCHUMOCTH  MEXAYy BeIMYMHAMHU B BUAE  (OPMYIIBI.
' Boraucnenus no popmynam
2.3 [Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUI, TOXKAECTBEHHO PAaBHbIE BHIPAKEHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
55 OpHounenbl n MHorowieHbl. CreneHb MHorowieHa. CrokeHue, BBIYUTAHUE,
' YMHOKEHHE MHOTOUJICHOB
26 @opMyIbl COKpAIIEHHOTO YMHOXCEHMsI: KBagpaT CyMMBbl M KBaJgpaT Pa3HOCTH.
' dopmylia pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOTOWIEHOB HA MHOKUTEIIH
3 YpaBHeHUs
31 VYpaBHeHHE, KOpEHb ypleHeHm[, npaBwia 1peoOpa3oBaHUs  ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHU
39 JIuneliHoe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YPaBHEHUS, PELLIEHUE JIMHENHBIX YPABHEHUN
33 CocraBineHue ypaBHEHMH MO YCJIOBHIO 3aJayd. PemieHne TEeKCTOBBIX 3a1ay C
' MIOMOIIBIO YPaBHEHHI
3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK
CucremMa ByX JMHEMHBIX ypaBHEHHWI C AByMs NepeMeHHbIMU. Pemenue cucrem
3.5 YpaBHEHMI CIOCOOOM MOACTAHOBKH. IIpumepsl perieHusi TEKCTOBBIX 3a/1ad C

MIOMOIUIbIO CUCTEM YPaBHEHUN




4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara Touky Ha IPsIMOMA
49 Hucnossle NMPOMEXKYTKH. PaccTossHue Mexay IByMs TOYKAMHM KOOPAMHATHOMN
' IPAMOiA
43 [IpsmoyronpHas cucrema koopaunat, ocu OX u Oy. AGcruceca u OpANHATA TOYKU
' Ha KOOPJAUHATHOM IJIOCKOCTH
44 [Tpumepsr rpadukoB, 3amaHHBIX (opmyrnamu. YreHue rpa@uUKOB peabHbBIX
' 3aBHCHMOCTEM
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jlunetinas gynkmus, e€ rpaduk. 'paduk pyHKINN Y = [X|
4.7 ['padpuaeckoe pereHne IMHEHHBIX YPABHCHU U CUCTEM JIMHEHWHBIX YpaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
11 KBampatuslit kopenb u3 uucna. [lonsatue 00 uUppaMOHATEHOM YHUCIE.
' JlecsiTuuHblie TPUOIMKEHUS UPPALMOHATIBHBIX YHCET
CpoiicTBa apu(METHUECKUX KBaJpPaTHBIX KOPHEH H WX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO0 YHCIIOBBIX BBIPOKEHHH W BBIYUCICHHUAM. JleHWCTBUTEIHHBIE
qucna
1.3 Cremnens cC 1eNIbIM TTOKa3atenieM U e€ cBoiicTBa. CTaHmapTHas 3aluch Yuciia
2 Anrebpanueckue BbIpaXeHUs
2.1 KBanpathslil TpéxusieH, pa3ioxkeHue KBaApaTHOro TPEXWIEHa Ha MHOXKHUTEIN
2.2 Anrebpanueckas Jpoob. OCHOBHOE CBOMCTBO ayireOpanyeckoi 1poou
2.3 CrnoxxeHue, BRIYMTaHNUE, YMHOXKEHHUE, JICICHUE allreOpandecKkux apooei
24 ParnmonanbHble BEIpaXXEHUS U UX TpeoOpa3oBaHue
3 VYpaBHEHUS U HEpPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, (GopMyina KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
' Buera
3.2 Pemenue ypaBHeHMil, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiime ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'paduueckas uHTEpHpeTanuss ypaBHEHUH C JByMs IE€PEMEHHBIMH M CHUCTEM
3.4 JUHEWHBIX ypaBHEHUH C JABYMS NEpeMEHHbIMH. lIpumepnl pemieHus cucTemM
HEJIMHEHHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMU
35 Pemenne TekCTOBBIX 33724 anreOpandeckuM CriocoOoM
3.6 YucnoBble HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON




3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIluHeliHbIe HEPABEHCTBA C OJTHOM TIEPEMEHHOU
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIUU
41 ITonarue ¢ynkuuu. OGIACTb ONpENENEeHUs] U MHOYKECTBO 3HAUCHMH (YHKLUU.
' Crnioco0bl 3a1anust GyHKITUN
4.2 I'padux ¢pynkumu. UreHne cBOMCTB GyHKINU 1O €€ TpaduKy
4.3 [Tpumeps! rpadukoB GPyHKITUH, OTPAXKAIOMIUX PeaTbHBIE TPOIIECChI
44 OyHKIIUY, ONUCHIBAIOIIME TMPSAMYI0O M OOpaTHYI0  MPOMOPLUOHAIbHbIE
' 3aBHCHMOCTH, X IpaduKu
4.5 Oyukuuu y =Xx2, y = X?
4.6 Oynkun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUH U CUCTEM ypaBHEHUIN
9 KIIACC
Kon IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
1 Yucna u BBIYUCICHUSA
11 PammonanbHpie  4Kcna, HMPpAalUMOHANBHBIE 4YHCIA, KOHEYHbIE M OECKOHEYHBIC
' JECATHYHBIE APOOH
MHOXeCTBO JeHCTBUTENBHBIX YHCE, ACHCTBUTEIbHBIE YHMCIA KaK OECKOHEUHbIE
12 JecATUYHble IpoOu. B3anMHO 01HO3HAUYHOE COOTBETCTBHUE MEXAY MHOXKECTBOM
' JeUCTBUTENBHBIX YHMCET M KOOpAWHATHOM mpsiMoil. CpaBHeHHE J€HCTBUTENBHBIX
qHCcen
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMHI YHCIAMH
WNsmepenus;, npubnuxeHusi, OneHKUA. Pa3Mepsl OOBEKTOB OKPYXKAIOIIETO MUpA,
14 JUTMTENIFHOCTh TIPOLIECCOB B OKpyKaromeM wmupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH mNpuOImKeHus. Okpyrienue uymcen. [Ipukuaka W OIeHKa
pe3yJIbTaTOB BHIYMCICHUN
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHMSI ¢ OTHOHN IEpEMEHHON
2.2 JIuneliHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOISIINUXCS K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienne ypaBHeHUH, CBOAALIMXCS K KBAJAPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpumepsl pelieHHs ypaBHEHHW TPETbEH M 4YETBEPTOM
' CTETEHEH Pa3IOKEHHEM HA MHOKHUTEIH
2.5 Pemenue 1poOHO-paliMOHANIBHBIX YpaBHEHHI
2.6 Cucremsbl ypaBHEHUI
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemrenne cucreM nByX IMHEWHBIX YPABHEHHM C IBYMs IIEPEMEHHBIMU




Pemrenne cucrem IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHENHOE, a IPYroe — BTOPOi

2.9
CTETIeHU

2.10 I'paduueckas MHTEpIIPETAIIUS CUCTEMBI YPAaBHEHUI € ABYMS IIEPEMEHHBIMU

2.11 Pemenre TekCTOBBIX 33724 anreOpandecKuM CrocoooM

212 YucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Pemenue muHeHHBIX HEPABEHCTB C OJHOM MEPEMEHHON

2.14 Pemrenne cucreM JTMHEHHBIX HEPABEHCTB C OAHOU IIEPEMEHHON

2.15 KBanparusie HepaBeHCTBA

516 I'paduueckas wHTEpHpeTanus HEPABEHCTB W CUCTEM HEPABEHCTB C JIByMS
' HIEPEMEHHBIMH
3 OyHKIIUA

31 KBagparnunas gynkius, e€ rpaduk u coiictsa. [lapaGona, KOOpAUHATH BEPIIMHEI

napaboJibl, 0Ch CHMMETPHUH MapadoJIbl

3.2 I'paduku Gpynkimii y=Kx, y=kx+b u ux cpoiicra

3.3 I'paduku Gyukmii y=K/X, y = X* u ux cBoicraa

3.4 I'paduku QyHKIMIT , ¥ UX CBOICTBA
4 YucnoBbie OCIEI0BATEIBLHOCTH

41 Omnpenenenre u crnocoObl 33JaHUS YUCIIOBBIX I0CJIEI0OBATENbHOCTEH. 3ajaHue
' MOCJIeIOBATEIBbHOCTH PEKYPPEHTHOM popMymoii u popmyInoii N-ro wieHa

49 Apudmerrnueckas nporpeccus. Popmyiiel N-TO YieHa apuPpMETHUECKON IPOrpeccui,
' CYMMBEI TTEPBBIX N YICHOB

43 I'eomeTpuueckas nporpeccus. @opMyIbl N-To YjeHa T€OMETPUUYECKON MPOrpeccui,
' CYMMBI TEPBBIX N YJICHOB

44 N300paxeHnue uieHOB apupMETHIECKON U T€OMETPUUYECKON Mporpeccuii TouKkaMu Ha
' KOOPJIMHATHOM MIIOCKOCTH. JINHEHHBIA U SKCITOHEHIIMAIBHBINA POCT

4.5 CnoxxHbl€ MTPOLIEHTHI




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

Kona
NMPoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHO# 00pa30BaTeJbHOI MPOrPaMMbl OCHOBHOI0 0011Ier0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATUSAMU: MHOXECTBO, IIOJIMHOXECTBO, OIEpaluu
HaJl MHOXECTBAMM; YMEHUE ONEePUPOBATh MOHATUAMU: Ipad, CBSI3HBIN rpad,
JIEPEBO, LUKJI, IPUMEHATh UX IPHU PELICHUM 3aJay; YMEHHUE HCIIOJIb30BaTh
rpaduveckoe MpEICTaBICHUE MHOXKECTB JJIsI ONHCAHUS  PEaTbHBIX
IPOIIECCOB U SIBJICHUH, IPH PEILICHUH 33]1a4 U3 APYTUX YUEOHBIX MIPEIMETOB

YMeHHE OnepupoBaTh IOHATHUAMH: OIPEACIEHUE, AaKCUOMa, Teopema,
JI0Ka3aTelIbCTBO;  YMEHUE  pacClO3HAaBaTb  WCTUHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS, IIPUBOAWTH IIPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHHE OnepupoBaTh IOHATUAMH: HATypalbHOE YHUCIO, IPOCTOE U
COCTAaBHOE YMCJIO, JAEIUMOCTb HAaTYPAJIbHBIX YUCEI, NPU3HAKU ACIUMOCTH,
LIEJIOE YUCII0, MOJYJIb YMCIA, OOBIKHOBEHHAs OpoOb M JecsAiTHYHas JpoOb,
CTAaHJAPTHBIA BHJI YWCJA, PALIMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTUyecKuil KBaJpaTHbIM KOPEHb; YMEHHE BBINOJIHATH JEHCTBUS C
YUCJIAMM, CPaBHUBATh M YIOPSAJ0YMBATH 4YMCIIA, IPEACTABIATH 4YUCIa HA
KOOPJAMHATHOW IPSAMOM, OKPYIVIATh YHUCIA;, YMEHUE JENaThb NPUKUIAKY U
OLICHKY p€3yJIbTaTa BBIYUCICHUI

YMeHne onepupoBaTh NOHSATHSAMH: CTENEHb C MEJNbIM II0Ka3aTeleM,
apu@mMeTHyecKuil KBaJpaTHbIN KOpEeHb, MHOIOWIEH, ajiredpandeckast 1po0b,
TOKIECTBO, 3HAKOMCTBO C KOpHEM HATypaJbHOW CTETNEeHH OOJbIle
eIMHUIIBI; YMEHHE BBIMIOJHATH pPacué€Thl 1Mo (QopmyliaM, MpeoOpa3oBaHUS
LEJNBIX, JIPOOHO-pAllMOHAIBHBIX BBIPAXEHUNH M BBIPAXKEHUH C KOPHSMH,
pas3yioKeHHEe MHOTOWIEHAa Ha MHOKUTENH, B TOM YHCIIE C UCHOJIb30BAHUEM
(bopMyI pa3HOCTH KBaJIpaTOB U KBaJpaTa CyMMbI H Pa3HOCTH

YMeHHne OomnepupoBaTh MOHATHSAMHU: YHCIOBOE DPABEHCTBO, YPABHEHHUE C
OJIHOU TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHUE pelaTrbh JIMHEHHbIE W KBaJpaTHble YpaBHEHUS, ApPOOHO-
palMOHaIbHBIE YPABHEHHUs C OJHOU IIEPEMEHHOM, CUCTEMBI JBYX JINHEWHBIX
ypaBHEHMI, TMHEHHbIE HEPABEHCTBA U UX CHCTEMbI, KBaJpaTHbIE U APOOHO-
palMoOHaIbHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM, B TOM 4YHUCIE IIPU
pEelIeHUH 3aJ1a4 U3 JIPYruX NpPeIMETOB M INPAKTHYECKUX 3a7ad; YMEHHE
HCIIOJIB30BaTh KOOPJAMHATHYIO NMPAMYIO U KOOPAWHATHYIO IUIOCKOCTBH IS
M300pakeHUsl pelIeHnid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MOHATUSAMH: (YHKIMS, rpaduk (yHKUHH, HYIU
(GyHKLINU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, HPOMEXYTKH BO3PACTaHMS,




yObIBaHUsI, HAumOONIbIIee W HaWMEHbINEe 3HA4YCHUs (QYHKIMH, yMEHUE
ONEPHPOBATh TOHATHSIMHU: TIpsAMas MPOMOPIHOHAIFHOCTh, JIMHEWHAs
byHkuus, KBaapaTHuHas (QyHKIUS, oOpaTHas MNPONOPIMOHAIBLHOCTD,
napaboJa, runep0oia; yMeHHEe CTPOUTh Tpaduku (PyHKITUH, UCIIOIB30BAThH
rpadUKy IS ONPENEJICHUs] CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, IS
pelieHus 3ajad W3 APYruxX YYeOHBIX MPEIMETOB W PEAbHON KHU3HU;
YMEHHE BBIpaKaTh GOPMyJIaMU 3aBUCUMOCTH MEXIY BETHUYNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEAOBATEIBHOCTh, apudMeTndecKas
U TeOMEeTpUYecKass MPOrpecCMd; yMEHHE WCIIOJIb30BaTh  CBOMCTBA
nocieA0BaTeNbHOCTEH, POPMYIIbl CyMMBbI U OOIIETO 4YjieHa MPU PElIeHUU
3aja4, B TOM 4YHCJE 3a7ad U3 JAPYIHX YYEOHBIX NPEJIMETOB M PEaTbHOM
KU3HU

YMeHue pemars 3a1a4i pa3HbIX THUIOB (B TOM YHUCIIE Ha MPOLEHTHI, O U
4acTH, JABWXKEHHE, padoTy, LIEHy TOBapOB M CTOMMOCTb HOKYIIOK U YCIYT,
HAQJIOTH, 3aJaud M3 00JacTu YHpaBICHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCaMM); YMEHUE COCTABJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4M, HCCIEHOBATH IIOJIyYEHHOE pEIICHUE U
OLICHUBATh MIPaBAOI0I00HOCTb MOJTYYEHHBIX PE3YJIHTATOB

YMeHue onepupoBaTh MOHATUAMU: (Urypa, TOUKa, OTPE30K, Mpsimasi, JIyd,
JOMaHasi, Yrojl, MHOTOYIOJIFHHK, TPEYTOJbHHK, paBHOOCAPCHHBIA U
PaBHOCTOPOHHHI TPEYTOJIBHUKH, MPSIMOYTOJIBHBIA TPEYrOJbHUK, MEIHaHa,
Ouccekrpuca u BBICOTA TPEYTOJIbHUKA, YeTHIPEXYTOJBHUK,
napajiesiorpaMM, poMO, IPSIMOYTOJIBHUK, KBAIPaT, TPANEIH; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (DUTYpaMH; yMEHUE
pewmiath 3a/7a4M, B TOM YHUCIIE U3 MOBCEJHEBHOM >KM3HM, HAa HaXOXACHUE
reOMETPUUECKUX BEIMYUH C MPUMEHEHHEM HM3y4YeHHBIX CBOWCTB (QUIyp H
¢dakToB

10

11

12

YMeHue omnepupoBaTh IOHSTHUSMM: PABEHCTBO (QUIYp, pPaBEHCTBO
TPEYTOJIBHUKOB; IMAPAUIEIbHOCTh U NEPNEHAUKYISIPHOCTh NPSIMBIX, YrOJI
MEXy MPSIMBIMH, IEPIEHANKYIISIP, HAKJIIOHHAS, POEKIHs, mojodue Gpuryp,
NoJ00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCUTENBHO TOYKH M MpPSIMOIi;
YMEHUE paclo3HaBaTb pPaBEHCTBO, CHUMMETpPHIO U mojobue ¢uryp,
NapaJuIeIbHOCTD U IIEPIIEHIUKYIIAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

YMeHne ornepupoBaTh MOHATHUSMHU: JIJIMHA, PACCTOSHHE, Yroji (BEIHMYMHA
yIila, CHHYC U KOCUHYC yTila TPEeYrojbHHUKA), IUIOAdb; YMEHHE OLEHUBATH
pa3Mepbl IPEeIMETOB U 0OBEKTOB B OKPYKAIOIIEM MUPE; YMEHUE TPUMEHSTh
(dbopMyIBI TIEpUMETPA U TUIOIIAIU MHOTOYTOJIBHUKOB, JITHHBI OKPYKHOCTH U
wiomaau Kpyra, oObeMa NPSIMOYTOJBHOTO TMapajuleNienunena; yMeHUe
MIPUMEHSATH MPU3HAKUA PABEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YTJIOB
TpeyroysbHUKa, Teopemy [ludaropa, TPUTOHOMETPUYECKHUE COOTHOIICHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUH, TITOMIaAei

Ymenue  u3zo0pakaTb  IJIOocKMe  GUIypl W HX  KOMOMHAaIuW,
IPOCTPAaHCTBEHHBbIE (UIYphl OT pPYKH, C TOMOIIBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY WJIM CUMBOJIbHOMY
OITMCAaHHIO

13

YMeHue ornepupoBaTh NOHATHUSMU: MPSMOYTOJibHAs CHUCTEMa KOOPAMHAT;
KOOPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NMPOU3BEICHUE BEKTOpPa Ha
YHUCJI0, CKaJIpHOE IPOU3BEACHHE BEKTOPOB; YMEHHUE HCIOJIb30BaTh
BEKTOPbHI U KOOPJAMHATHI JIJISl TIPEACTABJICHUS JAHHBIX M PEIICHUs 3a]ay, B
TOM YHUCJIE U3 IPYTUX y4EOHBIX MPEAMETOB U peaibHON KU3HU

14

Ymenune OIICpHUPOBATH IMOHATHAMMU: CTOJIOUKOBEIE U KPYTOBLIC AUarpaMmal,
Ta0JIMIIBI, cpeiHee apuMeTHuIecKoe, Mearana, HanooJIbIIee U HAaNMCHbIIIEE
3HAUCHHs,  pa3Max  4YMCIOBOro  Habopa;  yMEHHE  W3BIIEKATh,
MHTEPIPETHPOBATH U MPeoOPa3OBhIBATh WH(POPMALINIO, TIPEACTABICHHYIO B
TaONMIIAX ¥ Ha JUarpaMmax, OTPaKArON[yl0 CBOWCTBA M XapaKTEPUCTUKU
peaNbHBIX TPOLECCOB W SBJICHHI; YMEHHE pAaclo3HaBaTh W3MCHUUBHIC
BEJIMYMHBI B OKPY)KAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHATHUAMU: CIy4dallHBIA ONBIT  (CIy4yailHBIN
OKCIEPUMEHT),  3JEMEHTApHOE  COObITHE  (RJIIEMEHTapHbIl  HMCXO.)
CJIy4alfHOT'O OIIbITa, CllyyailHO€ COOBITHE, BEPOSTHOCTb COOBITHS; YMEHUE
HaXOJUTb BEPOATHOCTH CIIy4aiHBIX COOBITHI B OIIBITaXC
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU; YMEHHME pelllaTh 3aJlauu
METOZIOM OpPraHHW30BAaHHOIO Iepedopa U € HCHOJIb30BAHHUEM IIpaBHUJIaA
YMHOXEHUS; YMEHHUE OLEHUBAaTh BEPOSTHOCTU pEealbHBIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX M MaJOBEPOSTHBIX
COOBITUI B OKpYXAaloIlleM MHUPE W B JKU3HH; 3HAKOMCTBO C IIOHSATHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh NOAXOASAIINNA U3YyUEHHBIH METOJ JUIsl peUIeHMsl 3a7auu,
IIPUBOAUTH TNPHUMEPbl MAaTEMaTH4YECKUX 3aKOHOMEPHOCTEW B IpPUPONE U
JKW3HHM, PAaCIO3HABaTh NPOSBIICHHE 3aKOHOB MAaTE€MaTHKH B MCKYCCTBE,
OIMUCHIBaTh OTJEJIbHBIE BBIJAIOIIMECS PE3YNIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMaTUKU KaK HAayKd, IIPUBOAMUTH IPUMEPHl MaTEMATHYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

1 Hucna u BIYUCICHUS
11 Harypanbsnsle u nensie yucna. [Ipu3Haky JenMMOoCTH HEbIX YUCell
12 OOBIKHOBEHHBIE M JECSTUYHbIE IPOOU, MPOLEHTHI, OECKOHEYHbIE MEPUOIUYECKHE
npodu
13 Parmonanbueie uncia. ApupMeTHuecKue onepanyuy ¢ paloHaAIbHBIMU YACIaMU
14 JlelicTBUTENbHBIE YnCia. ApU(PMETHYECKHUE ONIEPALUMH C JEHCTBUTEIbHBIMU YUCIAMU
15 HpI/IGJIH)Ké}iHHe BBIYUCIICHUSI, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJbTaTa
BBIYUCIICHUI
2 AnreOpandyecKkue BbIpaKEHUS
2.1 bykBeHHble BbIpaXKeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
99 Crenens ¢ uenbiM nokaszareneM. CreneHp ¢ palMoHaIbHBIM MOKa3aTeneM. CBoiicTBa
' CTeNeHH
2.3 MHorousneHsl
24 Anrebpaunyeckas 1po0b
95 Apudmernueckuil KopeHb HaTypalbHOM creneHu. [lelicTBusc apupMeTHUECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEPABEHCTBA
3.1 Lenbie u 1poOHO-paOHaNIbHBIE ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHU I
3.9 Llensie w npoOHO-paloOHANBHBIE HepaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
' HEPaBCHCTB
3.3 Permrenne TeKCTOBBIX 3a1a4
4 YucnoBele NOCIEI0BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH
4.2 Apudmernueckas u reomeTpuueckas nmporpeccuu. @opmyia ClI0KHBIX MPOLEHTOB
) OyHKIMH
®Oynk1us, cnocoOsl 3aanus ¢pyHkuuu. ['paduk GyHkiun. O6aacTe onpeaesneHus u
51 MHOXecTBO 3HaueHuil QpyHkuuu. Hynu ¢ynkuuu. IIpomMexyTku 3HaKONOCTOSIHCTBA.
o [TpoMexyTKl MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI W MHHHMYMBI (YHKIIUH.
Haubonbiiee u HanMeHblee 3HaUeHHEe (QYHKINUN Ha IPOMEXKYTKE
6 KoopannaTsl Ha IpsIMOil U TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOICTBa
7.2 Tpeyronbauk




7.3 MHOroyrojabsHuKu
7.4 OKpY>XHOCTh U KPYT
7.5 N3mepenune reoMeTpu4ecKux BEIUUYUH
7.6 BexkTops! Ha TiocKOCTH
8 BeposiTHOCTB 1 cTaTHCcTHKA
8.1 OrnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KombunaTtopuka
8.4 MHosecTBa
8.5 I'pads




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1) VueOHoe mocobue ([ist yriyOJIeHHOTO H3yUeHUs MAaTCMATHKH )
Anrebpa, 7 Kiacc
Anrebpa, 8 Kitacc
Anrebpa, 9 kiacc
A.I''Mep3nsak, B.M. [lonskos
N3narensckuii neHTp «Benrta-rpad»
2) YuebHoe mocobue (i yriayOJIeHHOIO H3ydYeHHs MaTEMATHKN )
FO.H. MakapsiueB, H.I'. Munatok, K.1 Hemikos
Anrebpa, 7 Ki1acc
Anrebpa, 8 Ki1acc

AnreOpa, 9 kiacc

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. AtanacoB II. T., AranacoB H. II. CoopHuk MaTeMaTHYECKUX 3agay
¢ npakTthueckuM coaepxkanueM: Ku. mmsa yuurens. — M.: [Ipoceemenue, 1987. —
110 c.

2. Bunenkun H. S. ®ynkuuu B npupoae u texuuke: KH. 171 BHEKIACCHOTO YTEHUS
IX—X k1. — M.: IIpocsemienne, 1985. — 165 c. (Mup 3HaHwmi).

3. Boponuaruna O. A., Beiconknii 1. P., Tpyaun A. A. Amenko U. B. [IpakTuko-
OpPUCHTHUPOBAHHBIE  MaTeMaTUYeCKHWE 3aJauyd  KaK CpEeIACTBO  Pa3BUTHS
dbynkimoHanbHOM rpamoTHocTH // Tlenarorudyeckue usmepenus. — Ne 2. — 2021, —
C. 130-140.

4, HemeneBa H. B. KomrmekcHbie uncna. KomruiekcHble uncia : cOopHuk 3amad /
H. B. JemeneBa; M-Bo c.-x. P®, denepanpHoe roc. OroKeTHOE 00pa3oB.

YUPCIKIACHUC BBICHICTO. O6p330B. ((HepMCKaSI roc. C.-X. axKaja. HM. axKami.



10.

11.

J1. H. llpsaumaukoBa». — [lepmb: UIIL «IIpokpocTsy, 2016. — 32 c.

Homopsin A. I1. MaTtemarudeckue urpbl U paspieuenus. — M.: I'oc. u3a.¢us-mar.
amT., 1961. — 169 c.

KapnayxoBa O. A. llpuknagHeie 3aqadud B MareMaTHKe: ydeOHoe mocobue /
O. A. KapnayxoBa, B. A. lllepmueBa, T. O. KouetkoBa. — Cub. denep. yH-T,
NH-T kocmud. u uHGopM. TexHoJoruil. — Kpacuosipck: COY, 2020. — 216 c.
[Muaypun JI. ®. O TpUroHOMETpUHN U HE TOJIBKO O HEMl: mocoOue A yyarmuxcs
9-11 xu. — M.: IlpocBemienue, 1996. — 80 c.

IToits JI. Kak pemarp 3amauy: mocobue miisg yuutened. — l'ocymapcTBeHHOE
y4eOHO-TIelarornueckoe u3gatTesbectBo MunucteperBa mnpocseiienus PCDCP,
1959. — 208 c.

Tpyxun A. B. O0 ucnonp30BaHMM BUPTYyaJIbHBIX JabopaTopuil B 0Opa3zoBaHuu /
A. B. TpyxuHn // OTkpbITO€ U qucTaHIIMoHHOE oOpa3zoBanue. — 2002. — Ne 4 (8).
[Tanmupo 1. M. Hcnonp3oBaHue 3agad C MOPAKTUYECKUM  COACPKAHUEM

B MpenojiaBaHnuu matemMatuku. KH. mig yuurensa. — M.: Ilpoceemenue, 1990. —
96 c.

Math.ru — [DaekTponnsiii pecypc]. — URL: https://math.ru (mata oOparienus:
23.06.2023).



https://math.ru/

12.

13.

14,

15.

16.

17,

18.

19.

20.

21.

22,

bank 3amanuii ans GopMUPOBAaHUA W OLEHKH (YHKIIMOHATBHOW TPaMOTHOCTH
oOy4Jarommxcss OCHOBHOM MIKOJBI (5—9 kiaccel). — [DNeKTpoHHBIN pecypc]. —
URL.: http://skiv.instrao.ru/bank-zadaniy/ (nata ooparienus 23.06.2023).

Bupryansabie 1abopaTopHble U MpakTHUecKue paboThl HA YIIIyOJIEHHOM ypOBHE

ocHoBHOro o6iero obpazoBanus. — ®I'BHY «WHcTUTyT cTpaterun pa3BUTHS
obpasoBanusi». — [Dnekrponnsii pecype]. — URL: https://content.edsoo.ru/lab/
(mata obpamenus: 23.06.2023).

BupTtyanbabie 1abopaTopHble U IpaKTHYECKUE PabOTHl Ha YriyOJIeHHOM ypOBHE

cpennero odmero oOpaszoBanus. — OI'BHY «MHcTUTYT CcTparerum pa3BUTHSA
oOpazoBanmsi». — [DnekTponHsid pecypc]. — URL: https://content.edsoo.ru/lab/
(mata obpamenus: 23.06.2023).

[Topran «Eaunoe coaeprkanue o0I1iero oopasoBaHus». — [ DIEKTPOHHBIN pecypc]. —
URL.: https://edsoo.ru/ ([lata oopamenus: 23.06.2023).
NudopmannoHHO-TIONCKOBasl ~ cucTeMa  «3adadyd 10 TCOMETpHH».  —
[DnexTponnsiit pecype]. — URL: https://zadachi.mccme.ru/2012/local.html (mata
obpamenus: 23.06.2023).

Meroanueckue kenicel 1o wmarematuke. — QPIBHY «MuctuTyT cTparerun
pasBuTHs  oOpasoBaHus». —  https://content.edsoo.ru/case/subject/6/ (mata
obpamenus: 23.06.2023).

Oo6pazoBatenbHbli  1IeHTp «Cupuyc». — [Onexktponnsiii pecypce]. — URL:

https://sochisirius.ru/ (nara oopamenus: 23.06.2023).

OOyuwaromasgs  oHjaiiH-cuctemMa 1o  matemMatuke  «0lMaremaTtuka». —

[Onextponnbiii  pecypc]. — URL: https://01lmath.com/ (mara oOparieHus:
23.06.2023).
Poccuiickast »snekTpoHHas 1mkoja. — [OnekTpoHHslid pecypc]. — URL:

https://resh.edu.ru/ (mata oopamenus: 23.06.2023).

CemuHapbl «Metoanyeckas OJIEpKKA YUUTEIIEH MaTEMaTUKH TPU BBEJAEHUU U
peanuzainuu oO0HOBIEHHBIX PT'OC OO0 u COO». — ®I'BHY «MCPO PAO» —
[DneKTpOHHBIN pecypc]. — URL:
https://edsoo.ru/Metodicheskaya podderzhka uchitele] matematiki_pri_vvedenii

I_realizacii_obnovlennogo FGOS_OOQOOQO.htm (naTta oopamenus: 23.06.2023).
CepBuc onmaitH moctpoenusi rpadukoB. — [DnexktpoHHbd pecypc]. — URL:

http://yotx.ru/(mara o6pamenus: 23.06.2023).



http://skiv.instrao.ru/bank-zadaniy/
https://content.edsoo.ru/lab/
https://content.edsoo.ru/lab/
https://edsoo.ru/
https://zadachi.mccme.ru/2012/local.html
https://content.edsoo.ru/case/subject/6/
https://sochisirius.ru/
https://01math.com/
https://resh.edu.ru/
https://edsoo.ru/Metodicheskaya_podderzhka_uchitelej_matematiki_pri_vvedenii_i_realizacii_obnovlennogo_FGOS_OOO.htm
https://edsoo.ru/Metodicheskaya_podderzhka_uchitelej_matematiki_pri_vvedenii_i_realizacii_obnovlennogo_FGOS_OOO.htm
http://yotx.ru/




