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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBISETCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOECHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y 00ydaromuxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKICHUU U CYIIHOCTH allreOpanyecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JIUIS aJanTalliid B COBPEMEHHOM ITH(PPOBOM
obmiectBe. M3ydyeHue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHUS HaOJIOJaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYET KPUTHUUYHOCTU MBIIIICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCWCTBHS M BBIBOIBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYJaroMIMXCSA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AIlNI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIA  O0BEM
CaMOCTOSITENIHOW  JIEATEIBHOCTH  OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 0O0yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Anredpay NI OCHOBHOTO OOIIIETo
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE JINHUU:
«Uucma © BBIUKCICHUS», «ANTEOpanyYECKUe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHKimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOTIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHDKEHUU TPEX JIET U3yUeHUs Kypca, B3auMOJICHCTBYSI C
JPYTUMHU €ro JuHusSMA. B Xxoje wu3ydeHuss y4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIH30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasienax
MaTeMaTH4YECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJECHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTthdeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHMA «UWcna ¥ BBIYMCICHUS» CIYXKHT OCHOBOW MJIs
JaNbHENUIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaromIuXcs
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHUIO MPAKTHYECCKIUX HABBIKOB, HEOOXOIMMBIX JIJISl IOBCETHEBHOU
KU3HU. PazBuTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOI'O OONIEro 0Opa3zoBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHHEM



MPEACTABJICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILICHUE OCBOCHHMS YMCIOBON TUHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIUHUN — « AITeOpandecKue BhIPAKECHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro JJii pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi Y4eOHBIN MaTepuall TPYNIHUPYETCS BOKPYT PAllMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMATHUKU KakK si3blKa JJIst
MOCTPOCHUSI MAaTeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U SIBJICHUUN
peanbHOrO Mupa. B 3a1aun oOyuenus anredpe BXOIAT TaKkKe AaJIbHEHIIIEe pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJI1 OCBOEHHUS Kypca
uHQOpPMATUKKA, W  OBJAJCHWE HABBIKAMU JCIYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBanne CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHUIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIbHO-TpaUUeCKON JTUHUN HAIIEJIEHO HA TOJIyYEHUE
OOy4YarOIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOAE U
obmrectBe. M3yueHnue maTepuaa cnocoOCTBYeT pa3BUTHIO y O0OYHAIOIITNXCSI YMEHUS
UCIIOJIb30BaTh pa3jMuYHble BBIPA3UTEIbHBIE CPEACTBA S3bIKA MaTEMaTUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucna W BBIYUCIEHUA», «Anredpanyeckue BbIpAXEHUs», «YpaBHEHUS U
HEpaBEHCTBA», «DyHKLIMM.

[Iporpamma oTpakaet cojiepkaHre 00ydeHus MPEAMETY «alredpa» ¢ y4eToM
0coObIX oOpasoBaTelbHBIX MoTpeOHOCcTel oOydaronuxcs ¢ 3I[IP. Omnagenue
y4eOHBIM TpeAMETOM «Anredpay MpeaCTaBisSeT ONPENEICHHYIO CIOXHOCTh JJIs
yuamuxcsi ¢ 3[1P. ¥V oOyuarormuxcst ¢ 3[IP Hambonee BbIpaKeHBI OTCTaBaHUS B
pPa3BUTUHU CIIOBECHO-JIOTMUECKUX (POPM MBILIICHHS, MO3TOMY aOCTpakTHBIE H
OTBJICUCHHBIE KATETOPUU UM TPYIHOIOCTYIHBL. B TO e Bpems Npu crienuaibHOM
oOyueHHUn oOydJaroniyecss MOTYT BBINOJHATh 3alaHus 1o anroputMmy. OHH
BOCIIPUMMYMBBI K TIOMOIIM, MOTYT BBINOJHUTH MEPEHOC HA aHAJIOTMYHOE 3aJJaHue
YCBOEHHOT0 crocoba pemieHusi. CHIKEHHE Pa3BUTHSI MBICIUTENIbHBIX ONEpaluii u
3aME/JIECHHOE CTAaHOBJICHHE JIOTMYECKUX JACHCTBUN MPUBOAIT K HEIOCTATOUHOMN
OCMBICJIEHHOCTH COBEPIIAEMBIX YUEOHBIX NeHCTBUM. Y 00ydaromuxcs 3aTpyIHEHbI
CUETHBIC BBIYMCIICHUS, TPOU3BOJANMBIC B yME. B MUChMEHHBIX BBIUMCICHUSIX OHH
MOTYT MPOMYCKaTh OJWH W3 MPOMEXKYTOUHBIX maroB. [Ipu pabote ¢ 4ucCIOBRIMU
BBIPKEHHUSIMH, BBIYUCICHUEM HUX 3HAYCHHUs MOTYT HE YJEp>KHMBaTh MPaBUIbHBIN



nopsiiok aevicteuil. Ilpu ynponienuu, npeoOpa3oBaHUH BBIPAXKEHUN y4dalUECs C
3IIP He MOryT CaMOCTOSITENIBHO IPUHATH PEIICHHE O MOCIEA0BATEIBHOCTH
BBIIIOJIHEHHS JeMCTBHA. KOHKPETHOCTh MBIUICHHSI OCJIOXKHSET YCBOCHUS HaBBIKA
pelieHusl ypaBHEHUM, HEPABEHCTB, CUCTEMBI ypaBHeHHH. VM MaogocTynHO
coBeplIeHne oOpaTUMBIX onepauuid. Huskuii ypoBEeHb pa3BUTHS JIOTHYECKHX
orepalyii, HeJOCTaTOuHass OOOOIIEHHOCTh MBILIUICHUS 3aTPYIHSIOT H3Y4YCHHE
TeMbl «DyHKIUU»: TpU ONpeAeNeHUH (YHKIIMOHATBHOM 3aBUCUMOCTH, TMpHU
OMHCaHUU rpaUUecKoil CUTYyallUH, UCTIOIB3YSl TEOMETPUUECKHI, alreOpandecKuid,
(GyHKIMOHANBHBIM  s3bIKU. Hepenko yuwamuecss He BHIAT pPa3HULBl MEXAY
0071acThIO OIpENECICHUS byHKIUU U 00J1acThIO
3HaueHuil. Pemenue 3agad CONpPsKEHO C TPYAHOCTAMU O(OPMIIEHHUS KpPaTKOM
3alMCH, MPOBEJAEHUS aHalu3a YCJIOBHUS 3a/layd, BBIICIECHHUS CYUIECTBEHHOTO.
Oo6yuaronuecst ¢ 3I1P 3aTpynHsitorcst cienaTh YMO3AKIIOUYEHHE OT OOIIEro K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpAlMOHAJIBHBIE CIOCOOBI PEIICHHs, HWHOTIa
OrpaHUYMBAIOTCS MaHUITYJSIUSAMU C YUCIIAMH.
ToyHOCTH 3amOMUHAHUS U BOCHPOM3BEIEHUSI YUeOHOTO MaTepuana CHUKEHBI 110
OpUYUHE CJIAa00CTH MHECTUYECKOM JEeSTENbHOCTH, CY>KEHUs oObeMa IaMATH.
Oo6yuaromumces ¢ 3I1P tpebyercs Oosblile BpeMEHM Ha 3aKpeIuieHHe MaTepuarna,
aKTyalM3alus 3HaHUU 10 OMOpe Mpu BOCHpou3BedeHUU. g mnpeomoneHus
TPYAHOCTEl B UW3y4eHUMM YydeOHOro mnpeamera «Ainredpa» HeobOXxoauma
aganTanus oO0bemMa W XapakTepa Y4YeOHOro Marepuana K IO3HaBaTeJbHBIM
BO3MOXHOCTSM yuanuxcst ¢ 3IIP. Caexyer yueOHbII mMaTepuan MPEenoHOCUTh
HEOOJBIIMMU TMOPUHUSAMHU, YCIOXKHSSI €ro MOCTENEHHO, HW3bICKUBATH CIIOCOOBI
ajanTalyvy TPYIHBIX 3aJaHUi, HEKOTOPBIE TEMBbI JaBaTh KaK O3HAKOMHUTEJIBHBIC,
WCKIIIOYATh OTIEIbHBIE TPYAHBIE JIOKA3aTENIbCTBA; TEOPETUYECKHM MaTepHal
PEKOMEHIYETCSl M3y4aTh B IPOLECCE NPAKTUYECKON AEATENBHOCTH O PELICHUIO
3aga4. OpraHuvyeckoe €IMHCTBO MPAKTUYECKOW W YMCTBEHHOW JESITEIbHOCTH
yYallluXcsi  Ha  ypoKax  MaTeMaTHUKW  CIOCOOCTBYIOT  NpPOYHOMY U
CO3HATEJIbHOMY YCBOCHHUIO Oa3UCHBIX MAaTeMaTHYECKUX 3HAHUN U yMEHHUM.
Ha u3ydenue yuebHoro kypca «Anredpa» orsoautcsa 306 yacos: B 7 kinacce — 102
yaca (3 yaca B HeJzeno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 knacce — 102
yaca (3 Jaca B HEJIEINIO).



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe palMOHAIBLHOTO 4YHCHA, 3aluCh, CpPaBHEHHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uced. ApudmMernyeckue JEHUCTBUS €
palMoOHaIbHBIMKU YnciiaMu. PemieHne 3aga4 M3 peaibHOM MPAKTUKWA HA 4YacTH, HA
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, Mpeodpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpEIeNICHNs, 3aMuch 00IbIKX uncen. [IpoieHTsl, 3anuch
MPOIICHTOB B BUJE ApOoOU U JpoOU B BUJIE MPOIEHTOB. Tpy OCHOBHBIC 3aJa4uM Ha
MPOLICHTBI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumeHeHnEe TIPU3HAKOB  JIEIUMOCTH, PA3JIOKCHUE HA  MHOXKHUTEIH
HaTypaJbHBIX YUCET.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsiMas W oOpaTHas
MPOMOPIHUOHATIBHOCTH.

AJuiredOpanvecKue BbIPpAKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXAY BEIIMYMHAMU B BUJIE
dbopmybl. Beraucienus mo ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAKEHUH,
TOXKJCCTBEHHO pAaBHbIE BBIPAXKEHUS, TpaBWia MpeoOpa3oBaHUsS CYMM U
MPOU3BEACHUM, TpaBUJia PACKPBITUS CKOOOK M MIPUBEIEHUSI MOI0OHBIX ClIaraeMbIX.

CBoiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpnHowiensl U MHOTOWIEHBI. CTeneHb MHOTOWIeHa. CliokKeHue, BbIYUTAHUE,
YMHOKEHHUE MHOTOUJIEHOB. @OPMYJIbl COKPAIIEHHOTO YMHOXKEHUS: KBAIPAT CYMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOTOWICHOB Ha
MHOKHUTEH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpPeHb YpaBHEHHWsI, TpaBWia NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHUM.

JluHeniHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3agauu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

Jluneitnoe ypaBHEHUE C IBYMsI IEPEMEHHBIMU U ero Tpaduk. CucrteMa AByX
JIMHEWHBIX YPAaBHEHUW C JBYyMs IEpEMEHHbIMHU. PellieHue cucrteM ypaBHEHUH
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npsiMou. YKHCIIOBbIE NPOMEXKYTKHU. PaccTosiHne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOM IIPSIMOM.

[IpsimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMmocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CaoiictBa ¢ynkimii. Jluneiinas ¢ynkuums, e€ rpaduk. ['paduk pykiwpm y = [x|.
['paduyeckoe pelieHue JIMHEHHBIX YPaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucaa v BIYMCICHUSA

KBagparHbeiii kopeHb U3 uwucia. [loHsTHEe 00 UppalMOHAIBHOM YHCIIE.
JecsaTuunbie TpUOTMKEHUST UppAllMOHAIBHBIX yncen. CBoCTBa apudMeTHaecKux
KBaJIPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJIEHUAM. J[eiCTBUTENbHBIC YUCIIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YUCIIA.

AnreOpanyeckre BbIpaXeHUSAJIreOpandeckne BbIpaKeHUsl

KBazpaTHbI TPEXUWIEH, PA3JIOKEHNE KBAIPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanyueckoil apoowu.
CnoxeHve, BBIYUTAHHE, YMHOXEHHE, JeJICHHE aireOpandecKkux ApoOei.
PanronanbpHbIe BRIpRXXEHHS U X ITPeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHHS M HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyia KOpHEH KBapaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas nHTEpIHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVMHEMHBIX YPAaBHEHUW C JABYMs NE€PEMEHHBIMH. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkiuu. OOIaCTh OMPEACIICHNS U MHOXKECTBO 3HAYCHUH (PYHKITUH.
Crioco6sl 3amanust GyHKITHIA.

I'paduk Pynkuuu. Yrenue cpoiictB (yHkuuun no e€ rpaduky. Ilpumeps
rpaukoB QPyHKINIHA, OTPAKAIOIINX PEATbHbBIE MPOIIECCHI.



@DYHKIMY, OMNMUCHIBAIOIINAE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelLIECHNE YPaBHEHUIN U CUCTEM YPaBHEHUI.

9 KIIACC

Yucsa ¥ BIYMCICHUS

PannonanbHble YMCla, UppaldOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUYHBIE
JeCATUYHBIE APpoOU. MHOXECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JECUCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSMOM.

CpaBHEHHE [IEWCTBHUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnxEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOASIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0KEHNEM Ha MHOXKHUTEIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHUW. PerieHne TEKCTOBBIX 3a/ady
aNredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTteM 1ByX ypaBHEHHUI,
OJIHO W3 KOTOPBIX JHMHEHHOE, a Jpyroe — BTOpou creneHu. [ 'paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JIMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TniepemeHHOW. KBaapatHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHATHI
BEPILMHBI Tapaboibl, OCh CAMMETPUH MapadOoJIbL.

I'paduxu dysxumit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBONCTBA.



Yucnosele  mociaenoBaTeIbHOCTHUMCIOBbIE  MOCAEI0BATEILHOCTH M
Nporpeccun

[IoHsAiTHE YMCIIOBOM IIOCIENOBATEIBHOCTH. 3aJaHHUE IIOCIIEN0BATEIBHOCTH
peKkyppeHTHO popMyoit u popmysol n-ro dieHa.

ApudmeTrnueckass U reoMeTrpuueckas nporpeccuu. Popmynbsl n-ro 4ieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecChii, CyMMBI MIEPBBIX 71 UJICHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TE€OMETPHUYECKOW Mporpeccuit
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M DKCIIOHEHIMAJIBHBIA POCT.
CnoxHbBIE TIPOLIEHTHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TPOI'PAMMBI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IporpaMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKkoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W  HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYEeCKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpakIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXACHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUH HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIIECHUM MPAKTHUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM BaXHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON NpodeccroHaIbHOM
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
INOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHus U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIEeHUW, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelI0BEYECKOi
NEeATEIbHOCTH, 3TAaNoB €€ Pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHS LMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢uzuyeckoe BocnuTanme, GopMHpPOBAHHE KYJILTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTU4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIICKCUH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa APYroro 4eioBeKa;

7) 3K0JI0rHYeCcKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHHUM JIJIsl PEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXKHBIX MOCIIEICTBUH VISl OKPYXKAIOIIECH Cpejibl, 0OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUs;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTHU 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEU, OHITHUS, TUIIOTE3bl 00 O0OBEKTaX U SIBJICHUSAX, B TOM YHUCJTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIONIMNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE eI CTBUS

ba3oBble Jijornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHM, OTHOIICHUM MEXITy MOHATUAMH, (HOPMYIHPOBATH
ONPENEIEHUS] TOHATHM, YCTAHABIMBATh CYLIECTBEHHBIM  IPU3HAK
KIaccu(uKanuy, OCHOBAHUSA JUIsi OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYJIHPOBATH U  NPEOOPA3OBBIBATH  CYXKICHHUS:
yTBEPIAUTENbHbIC W OTpHUIIATENIbHbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H W
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA,
JienaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTHUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEP)KIECHUH (TPSIMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIbHO HECIIOXKHBIC JTOKAa3aTeIhCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPrYMEHTAILIMIO, MPUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoOco0 perieHus yuyeOHoW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBIOMpaTh Haubojee MNOAXOASIUMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBble ucciienoBarejbcKyue 1eMCTBUSA:

UCII0JIb30BaTh BOMPOCHI KaK MCCIIEI0BATEICKUM MHCTPYMEHT IO3HAHMUS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3Yy, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEM
MaTeMaTU4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMALMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHNUS,

BbIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMaUUU U WUIIOCTPUPOBATH
perraemMbie 3aa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukodl W ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (POPMYIUPOBATH CYKJIECHUS B COOTBETCTBUHU C YCIOBUSIMU
U LIETISIMU OO1LIEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYE€HHBIN PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIIPOCHI IO CYLIECTBY O0CYK/1a€MOM TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh pa3IMuyue W CXOJCTBO IO3HIIMM, B
KOPPEKTHOI Gopme popMyaupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJadyd,  DKCIEPUMEHTAa,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEILHO BEIOUPATH POPMAT BHICTYTIICHHUS
c yu€TOM 3aj]a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYaJIbHON
paboTHI MPHU pElICHUU YUeOHBIX MaTEeMaTUYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyX)aTh MPOLIECC U Pe3yybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPyNIOBBIX (opmax paboTsl (0OcCyxaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJIMHHPOBATH CBOM JEWUCTBUS C JPYTMMHM 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJATh IUIAH, AJITOPUTM PELICHUs 3aJa4yu (MU €ro
4acTh), BbIOMpATh CIOCOO pElIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBaTb U KOPPEKTUPOBAThH
BapUaAHTHI PEIICHUN C Y4ETOM HOBOW WH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca v pe3ysibTaTa
pellIeHusT MaTEMAaTHYECKOH 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUU 33]]a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICJIH,
HAXOJIUTh OIMHOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xonHmy oOyuenus B 7 KJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yucjia ¥ BLIYMCTIEHUS

BoInonHATh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apudMeTHUecKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAa4YeHWS YHUCIOBBIX BBIPAKCHUN, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHAILHBIC YHCTIA.

OKpyTsThH YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3ysibTaTa BBIYMCICHUN, OIEHKY 3HAUCHHIM
YUCJIOBBIX BBIPAXCHUH. BBIMOTHATH ACHCTBUSA CO CTENECHSIMH C HATYPaJIbHBIMU
MIOKa3aTEeISIMH.

[TpuMeHSATh TPU3HAKH ACITUMOCTH, Pa3JIOKCHIE HA MHOKUTEIN HATYPATbHBIX
YHCEJL.

PemaTe mpakTUKO-OpUEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPOTOPIIMOHANBHOCTHIO BEIMYWH, NPOIEHTAMU, HWHTEPIPETUPOBATH
pe3yNbTaThl pelIeHUs 3a1ad ¢ Y4ETOM OTPaHWYCHHUH, CBSI3aHHBIX CO CBOHCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcrnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSITh €€
B IIPOIIECCE OCBOCHHS Y4eOHOTO MaTepuania.

Haxonuth 3HaueHUsT OYKBEHHBIX BBIPAKCHUH IPH 3aJlaHHBIX 3HAYCHUSIX
MePEMEHHBIX.

BrImonHITh Mpeobpa3oBaHus 1IEI0T0 BRIPAKEHHS B MHOTOWICH TPUBEIACHUEM
MOIOOHBIX CJTaraeMbIX, PAaCKPBITHEM CKOOOK.

BBITIONTHATE YMHOKEHHE OJIHOWICHA HAa MHOTOWICH M MHOTOWICHAa Ha
MHOTOWICH, TPUMEHATH (DOPMYJIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCyIecTBIATh Pa3IOKEHUE MHOTOWICHOB HAa MHOXHTEIH C TIOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[TpumensTh npeoOpa3oBaHKUsl MHOTOWICHOB ISl PEIICHUS Pa3jIMYHbIX 3a]a4
U3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB, U3 PEaTbHOU MPAKTHKH.

Hcnonp30BaTh CBOWMCTBA CTEMEHEW C HATypalbHBIMHU IOKA3aTEISIMU IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemars yMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSS IPaBUIIA
nepexoaa OT UCXOJHOIO YPAaBHEHMS K paBHOCUIbHOMY emy. IIpoBepATs, siBaseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMUHEHHOTO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIIOCKOCTH rpauK JIMHEHHOTO YPABHEHHUS C IBYMS
IEPEMEHHBIMHU, MI0JIb3YSACh TpaUKOM, IPUBOIAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucTeMsl 1ByX JIMHEWHBIX YPAaBHEHUH C JByMS IEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pellaTh JMHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH IO YCIIOBHIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4yl NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxath HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMMCHIBATh YACIOBBIE MPOMEKYTKH Ha
anredpandyeckoMm s3bIKe.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH rpaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKUIUU ¥ = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpEeACTABICHHUS W aHalIW3a MHGMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIIUIO U3 IPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

Hcnonb30oBaTh HayaJlbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHCJIa TOYKAMH Ha KOOPAUHATHOM MIPSMOM.

[IpumeHnsaTh moHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, WCIOJIb3Ys IPU HEOOXOIMMOCTH KAJBKYJSITOP, BBIIOJHAThH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPIKALIMX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp3oBaTh 3amucu OONBIIMX U MajbIX YUCEN C MOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucia 10.



AJiredpanyecKkue BbIpaKeHUs!

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelIeM, BBIIOIHSITh
npeoOpa3oBaHus BEIPAXKEHH, COIEPIKAIIUX CTENIEHH C LEIbIM MTOKa3aTEeJIEM.

BbINONHATH TOXKAECTBEHHBIE MPEe0Opa30BaHMs pallMOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUIN HaJ MHOTOYJICHAMU U alre0pandyecKUMH ApoOsIMHU.

PackmanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHM JI pEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nMHENHbIEC, KBaJpaTHbIE YPABHEHUS W pPalMOHAIbHBIE ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpaUuecKUX MPEeJCTaBICHUN (yCTaHaBIUBaTh, UMEET
JU ypaBHEHWE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM MUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIHPOBKHM 3aJaul K €€ anreOpandeckoi
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBl YPaBHEHUH,
MHTEPHPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3yJIbTaT.

[IpuMeEHSTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pelIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM NIEPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTFOCTPALAI0 MHOYKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

[Tonnmath ¥ KCHONB30BaTh (HYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMS), ONPENENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crpoutsb rpaduku d7eMeHTapHbIX QYHKIUN BUJIA:

y=k/x,y=x2,y=x3,y=[x|,y= X, OIIHCBHIBATH CBOHCTBA YHCIIOBOMN (DyHKINHA
o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHUT CICTYIOIIHE
MIPEAMETHBIE PE3YIBTATHI:

Yuciia ¥ BBIYUCICHUSA

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BrimonHsaTe apupMeTHuecKre AeNCTBUS C palliOHaIbHBIMU YUCIIaAMU, COUETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHHS C HUPPAMOHAIbHBIMU
YU CIIaMU.

HaxoauTp 3Hau€HUs CTENEHEN C LIENBIMU MTOKA3aTEISIMHU U KOPHEH, BBIUYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrasTe JEHCTBUTENBHBIE YHCIA, BBINOIHATh MPUKHUIKY pe3yibTaTa
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHNs 4 HEPaBEeHCTBA

Pemnars nuHeliHbIe ¥ KBaIpaTHBIC YPABHEHUS, YPABHEHHUS, CBOISIINECS K HUM,
pocTerne APOOHO-PALMOHAIBHBIE YPABHEHHS.

Pemate cucteMbl IBYX JHMHEWHBIX YpPaBHEHHMU C JABYMsI NEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TEKCTOBBIE 3amadyM aidreOpamdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPABHEHHsSI I CUCTEMBI JIByX YPaBHEHUU C IBYMs MTEPEMEHHBIMHU.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YPaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Npe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YpaBHEHUM pEIICHUs, €CIU HUMEET, TO CKOJIbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHCIIOBOM MpPsAMOii, 3alMChIBaTh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUAIOIME KBAJpaTHOE HEPaBEHCTBO, M300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcrnonb30BaTh HEpaBEHCTBA NP PEIICHUU PA3TUYHBIX 3a]1a4.

DOyHKUMHA

Pacno3naBaTh (GyHKIIMM W3y4eHHBIX BHIO0B. [loka3piBaTh cxeMaTHUECKU

pacnoJioKeHNe Ha KOOPJAMHATHOM IIIOCKOCTH rpadmKoB PyHKIMM BUAA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUI
K03 ULIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Crpouth U M300pakaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIMHMCHIBATh CBOWMCTBA KBAJPATHUHBIX (PYHKIUH TI0 UX Tpaduxam.

Pacnio3naBaTh kBagpaTHuHyr0 QYHKIUIO 1O (HOopMyIie, TPUBOIUTE TPUMEPHI
KBaJIpaTHYHBIX QYHKIIUHN U3 peabHOU KU3HU, PU3UKU, TEOMETPHUH.

YucioBble NMOCT€10BATEILHOCTH H MPOrPeccuu

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO MPOTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BBIMONMHATE  BBIYMCICHHWS C  HUCHONIB30BaHUEM (OpPMYNIT N-ro 4JeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbl MEPBBIX N YJICHOB.

N300paxaTh WIEHBI MOCIEIOBATENbHOCTY TOYKAMHU Ha KOOPAWHATHOU
IUIOCKOCTH.

Pemarp 3amaun, cBsi3aHHBIE C YUCIOBBIMH TOCIEAOBATEIbHOCTSIMHU, B TOM
YUCIIE 3a/1a4U U3 PEeabHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, IU(MPOBBIX
TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosuyecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Uucia u BeIYKCIICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AJreOpaNECKHe BLIPDKCHHA 7 https://m.edso0o.ru/7f415b90
bubnunorexka LIOK
3 YPaBHCHHA 1 HCABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubmmoreka IIOK
4 Koopmunaret u rpaduicu. Gyricim 24 ! https://m.edso0o.ru/7f415b90
bu6nmorexa LIOK
1
> Tosroperue u obobmenne 6 https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 4 .K 15
ucia u Beiuucienus. Kpagpataeie KopHU hitps://m.cdsoo.ru/7i417af8
) Yucna u BeraucieHus. CTEIEHb ¢ EIbIM 7 bubnunoreka LIOK
[OKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 | bubnuoreka [IOK
KBanparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 Anrebpanueckue BbIpaKeHHUS. 15 | bubmuoreka [IOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnmnorexa [JOK
YPaBHEHMH https://m.edsoo.ru/7f417at8
bu6nunorexa LIOK
.H 12 1
7 YpaBHenus u HepaBeHCcTBa. HepaBeHCcTBa hitps//m.cdsoo.ru/7f417af8
bubnunorexa LIOK
8 O .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucrnossie 9
yHIUHH. THCIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 [ToBTOpeHue u 06001IIeHNE 6 2
BTOpEHHe H e https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIeKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
.H 1 1
4 YpaBHeHus U HepaBeHCTBA. HepaBencTsa 6 https://m.edsoo.ru/7f419d08
bu6mmotexa [IOK
1 1
> Pynkin 6 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
1 1
6 YucnoBble NOCIEN0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3ALIHS 13 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Konrpoanueie  Ipaxruueckue U3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 [lonsiTHE panmoHaIbLHOTO YKCIIa 1
01.09.2025
) Apudmerndeckue 1eicTBHS C |
palloOHAIBLHBIMH YHUCIIAMU 03.09.2025
3 Apudmerndeckue I1HCTBUS C |
panuMoOHaIbHBIMU YU CIaMHU 05.09.2025
4 Apudmernueckre IeiHCTBUS C |
palMoOHANIbHBIMU YU CIaMHU 08.09.2025
5 Apudmernueckue IeHCTBUS C |
palroHaIBLHBIMH YHUCIIAMU 10.09.2025
6 ApudmeTrndeckre IeHCTBUS C |
pPalMOHAIIBHBIMU YUCIIaMU 12.09.2025
7 CpaBHeHue, ynops/1041MBaHue 1
parMOHATBHBIX YHCEIT 15.09.2025
g CpaBHeHue, ynops/104MBaHue 1
parMOHATBHBIX YHCEIT 17.09.2025
9 CpaBHeHue, ynopsiiounBaHue |
palMOHAIbHBIX YUCEI 19.09.2025
10 CreneHb ¢ HATypaJTbHBIM | bu6muoreka [IOK
[I0Ka3areyiemMm 22.09.2025  https://m.edsoo.ru/7f4211de




11

12

CrermneHnp ¢ HaTypaJIbHBIM
[I0Ka3areieM

CrerneHb ¢ HaATYpaJIbHBIM
MoKasaresiem

24.09.2025

26.09.2025

bu6nmmoreka [IOK
https://m.edsoo.ru/7f421382

bubnunoreka LIOK
https://m.edsoo.ru/7f42154¢e

13

14

15

CreneHb ¢ HaTypaJIbHBIM
HOKa3aTeIeM

Cremnens ¢ HaTypaJbHbIM
IIoKa3arcjieM

Pemenne ocHOBHBIX 3a/1a4 Ha
JIpoOH, IPOLIEHTHI U3 PEAIbHOMN
MPAKTUKU

29.09.2025

01.10.2025

03.10.2025

bu6nmoreka [IOK
https://m.edsoo.ru/7f4218be

16

Pemrenyie ocHOBHBIX 3a7a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHHOU
MPaKTUKU

06.10.2025

17

18

19

Pemenne ocHOBHEBIX 3a7a4 Ha
JpoOH, TIPOLIEHTHI U3 PEATHbHOU
MPaKTUKHU

Penrenne 0CHOBHEBIX 3a7a4 Ha
JIpoOH, IPOLIEHTHI U3 PeaIbHOMN
MPaKTUKHU

HpI/ISHaKI/I ACIIMMOCTH, PA3JIOKCHUA
Ha MHOKUTCIIN HATYPAJIbHBIX YUCCIT

08.10.2025

10.10.2025

13.10.2025

20

[Tpu3Haku AETUMOCTH, Pa3JI0KEHUS
Ha MHOYKHUTEJIN HAaTYpaJbHbIX YHCET

15.10.2025

21

Peanbubie 3aBucumoctu. [psmas u
oOpaTHas MPOTNOPIMOHATHPHOCTH

17.10.2025

22

Peanbublie 3aBucumoctu. [Ipsmas u
oOpaTHasi MPOMOPIHOHATBHOCTH

20.10.2025




Peanbnubie 3aBucumoctu. [Ipsimas u

23
oOpaTHasi MpONOPIUOHATBHOCTH 22.10.2025
Peanbubie 3aBucumoctu. [lpsimas u
24
oOpaTHas MpONOPIMOHATHPHOCTH 24.10.2025
)5 KonTtponbHas pabora o Teme
"Paunonansubie yncna"
bubmuoreka [{OK
26 BykBeHHBIE BBIpAKEHU S
Y P https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 Dopmybl
29 [Iepemennsle. JlonycTumsle
3HAUCHUS TIEPEMEHHBIX
[TpeoOpazoBanre OYKBEHHBIX
30 BBIPAXEHHH, PACKPBITHE CKOOOK U brbmmorexa [TOK
p » PAcKp https://m.edsoo.ru/7f41fafa
MIpUBEJICHUE TTOT00HBIX ClIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX
31 BLII) a)KIZHI/Iﬁ ack leI/Ie CKOOOK 1 brbmmorexa [TOK
P > PACKP https://m.edsoo.ru/7f41£d70
npuBeIeHNE TTOJOOHBIX ClIaraeMbIX
[IpeoOpa3zoBanne OYKBEHHBIX
32 BBIPAXEHU, pacKpbITHE CKOOOK 1
npHUBeIeHNE TTOJOOHBIX ClIaraeMbIX
[IpeoOpa3zoBanne OYKBEHHBIX
33 BBIPAXEHU, pacKpbITHE CKOOOK 1
MIpUBEJIEHNE TTOO0HBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYypaIbHBIM bubnmoreka [JOK
IOKAa3aTeIEM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHBIM bu6muoreka [IOK

I1OKa3aTcjieM

https://m.edsoo.ru/7f42154¢e




CBolicTBa CTENEHH C HATYPATbHBIM

bu6nmmoreka [IOK

36
IOKa3aTejieM https://m.edsoo.ru/7f4218be
bu6nmmoreka [IOK
37 M e
HOTORICHE https://m.edsoo.ru/7f42276¢
bu6nmmoreka [IOK
38 M
HOTORICHET https://m.edsoo.ru/7f422930
39 CrnoxxeHne, BEIYUTAHUE, bub6nmorexa LIOK
YMHOKEHUE MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BEIYNTAHUE, bubnunoreka LIOK
YMHOKEHUE MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CrnoxeHue, BBIYUTAHHUE, bu6nmoreka LIOK
YMHOXEHHE MHOTOUYICHOB https://m.edsoo.ru/7f422fca
4 CrnoxeHune, BRBIYUTAHHUE, bubnmorexa LIOK
YMHO>KE€HHE MHOTOUYICHOB https://m.edsoo.ru/7f423182
13 DopMyIIbl COKpAILIEHHOTO bubmmnoreka HOK
YMHOEHUSA https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKpAILIEHHOTO bubmuoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 DopMyIIbl COKPAILIEHHOTO bubmuorexa [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f424¢c12
46 DopMyIIbl COKPAILIEHHOTO bu6muoreka [IOK
YMHOKEHHUSA https://m.edsoo.ru/7f424£d2
47 DopMyIIbl COKPAILIEHHOTO bubmuoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0
43 PaznoxeHnre MHOTOYWICHOB Ha bubmuoreka [IOK
MHOXXUTEIIN https://m.edsoo.ru/7f423312
49 Pasnoxenrne MHOTOWIECHOB Ha bubnuorexa [JOK

MHOXUTCIN

https://m.edsoo.ru/7f4237fe




PaznoxxeHrne MHOTOWJIEHOB Ha

bu6nmmoreka [IOK

30 MHOXKUTEIIN https://m.edsoo.ru/7f4239de
51 PasnojkeHrne MHOTOUYJICHOB Ha
MHO>KUTEIH
57 KonTtponbHas pabora o Teme
"AnreOpanyeckue BbIpaxeHus"
YpaBHeHue, mpaBuiia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHUIIBHOCTh YPaBHEHUI
Jlunelinoe ypaBHEHUE ¢ OAHOU
54 MIEPEMEHHOM, peIlIeHUE JTMHEUHBIX
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJHOMU
55 NIEPEMEHHOM, pEIIEHNE JINHENHBIX bubamorexa LOK
. https://m.edsoo.ru/7f420482
YpaBHEHUU
JIuHeitHoe ypaBHEHUE C OJHOMU
56 NEPEMEHHOM, pellleHne JIMHEHHBIX
ypaBHEHUU
57 Pemienne 3a7a4 ¢ MOMOIIBIO bu6nmorexa LIOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
53 Pemenue 3a1au ¢ moMoOIIbLIO but6mmorekxa [IOK
ypaBHEHU I https://m.edsoo.ru/7f420806
59 Pemenne 3amay ¢ TOMOIIBIO but6mmorekxa [IOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemienue 3a1a4 ¢ MOMOIIBIO bu6nunoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7t420e6e
61 JInneliHOEe ypaBHEHME C IBYMs bubnuorexa [IOK

NEPEMEHHBIMH U €ro rpaduk

https://m.edsoo.ru/7f427c32




2 JIuHeitHoe ypaBHEHUE C IByMsI bubnmnoreka HOK
NEPEMEHHBIMH U €T0 Ipaduk https://m.edsoo.ru/7f427e8a
63 Cucrema JIByX JTUHEUHBIX bubnunoreka LIOK
ypaBHEHUH € JBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ;iByx JMHENHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU
65 Cucrema IiByX JIMHEUHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
67 Pewienue cucrem ypaBHEHUM bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUI brbmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI brbmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewienne cucreM ypaBHEHUN
71 Pemenne cucrem ypaBHEeHUN
7 KonTtponbHas pabora o Teme bu6muoreka [IOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsmMoi Bubnmorexa [IOK
https://m.edsoo.ru/7f41de76
bubmuoreka [JOK
7 HHeroBBIe MpoMesky TKH https://m.edsogru/7f41dff2
75 YucIioBbIE IPOMEKYTKH
76 PaccrosgHue Mexny n1ByMs TOUKaMH

KOOPAMHATHOU MPSMOi




Paccrosiaue MCXKAY ABYMs TOYKaMU

7 KOOPJHMHATHOM IIPSMOM
73 [IpssMmoyronpHas cucTeMa bubmmoreka [JOK
KOOPAUHAT Ha IIOCKOCTH https://m.edsoo.ru/7f41el16e
79 [IpssmoyronbHas cucrema bubmuoreka [JOK
KOOpAMHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnnoreka [JOK
bopmymamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmmoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadguKoB, 3aJaHHBIX
bopmymamu
%3 Yrenue rpauKkoB peabHbIX bubmuorexa [IOK
3aBUCHUMOCTEMN https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoB pearbHbIX
3aBHCUMOCTEH
35 TomsTue dyHKIMH bubmmnoreka HOK
https://m.edsoo.ru/7f41ef06
86 ['paduk pyHkunu
. . bubnmnorexa [JOK
87 CpofieTBa pyHKILif https://m.edsogru/7f41f078
88 CaoiicTBa QyHKIMI brbmorexa [OK
https://m.edsoo.ru/7f41f1fe
89 Jluneitnast pyHkuus brbmorexa [OK
https://m.edsoo.ru/7f427282
90 Jlunelinas QyHKIUSA Bubmmorexa [IOK

https://m.edsoo.ru/7f427412




91

92

[TocTpoenue rpaduka TuHEHHON
byHKIIIN
[TocTpoenue rpaduka TuHEHHON
byHKIUHA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f426d1e

93
94

I'padux pynkuuum y =[x|
I'padux bynkmmm y =[x|

95

KonTtponpsHast pabora o Teme
"KoopauHatsl u rpaduKu.
Oyukun" / Beepoccuiickas
poBepoyHas paboTa

bubnunoreka LIOK
https://m.edsoo.ru/7f41f50a

96

Wrorosast koHTpOIBHAS paboTa /
Bcepoccuiickas npoBepoyHas
paborta

bubnunoreka LIOK
https://m.edsoo.ru/7f429c6¢

97

98

99

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB Kypca 7 Kiiacca,
000011IeH1Ee 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHITUHN H
METOJIOB Kypca 7 Kiacca,
000011IeHNe 3HAHMIT

[ToBTOpEHNE OCHOBHBIX MOHATHIA U
METOJIOB Kypca 7 Kiacca,
0000111eH1E 3HAHMIT

bu6nmorexa LIOK
https://m.edsoo.ru/7f429{32

but6mmorekxa [IOK
https://m.edsoo.ru/7f42a0e0

100

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiiacca,
0000111eHIE 3HAHUI

101

IToBTOpEHKME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiiacca,
000011IeH1E 3HAHWI

bubnunoreka LIOK
https://m.edsoo.ru/7f42a27a




IToBTOpEHKHE OCHOBHBIX MOHATUN U
102 METOJIOB Kypca 7 Kiiacca,
00001IeHNEe 3HAHNI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f42a900




8 KUIACC

KosnuuyectBo 4yacos DJIeKTPOHHbBIE
°
JJ;H Tema ypoxka Beero Kontposbubie IIpakrnueckue i[:;jennﬂ :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr
1 KBanpaTHbiii KOpeHb U3 UKcia 1 bubmorexa [IOK
https://m.edsoo.ru/7f42d452
) [Tonsarue 06 npparoHAIEHOM | Bbu6motreka [JOK
YUCIIE https://m.edsoo.ru/7f42eaaa
3 JecsaTnynbie MPUOIKEHUS |
UPPALMOHATIBHBIX YHCE
4 JecstTruunbie MpUOTMKEHUS |
MPPALMOHATIBHBIX YUCE
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHHE 1EMCTBUTENBHBIX |
yucel
7 CpaBHeHHE 1EMCTBUTENBHBIX |
yHcell
g ApudmeTnueckuil KBaJpaTHbIN 1
KOPEHb
9 VYpaBHeHue Bua X* = a 1
10 CgoiicTBa apu(pMETHIECKUX | bubnuoteka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CgoiicTBa apu(pMETHIECKUX 1 bubnmnorexa [JOK

KBaJpaTHBIX KOPHEH

https://m.edsoo.ru/7f42d862




[TpeobpazoBaHue YUCIOBBIX

bu6nmoreka [IOK

12 %
BRIPIWICHI, COACpAAlinX hitps://m.edsoo.ru/7f42dd26
KBaJIpaTHBIEC KOPHU
[IpeoOpa3zoBaHKe YHUCTOBBIX
13 BEIpa)KEHUI, COIEPIKAITNX bubnmorexa [IOK
P > CORCPXat hitps://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
14 BBIpayKEHUI, COIEPIKAIINX bubmorexa HOK
p » COMEpaall https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
15 BEIpAKCHUM, COICPKAINX buGnuorexa [IOK
p » CONCpARAIL https://m.edsoo.ru/7f42¢262
KBaJIpaTHBIC KOPHU
16 CrerneHs ¢ 1eJIBIM MToKa3aTeIeM bubmmorexa OK
t hitps://m.edsoo.ru/7f4354a4
CranjapTHas 3amuch 4ucia.
Pa3mMepsr 00bEKTOB OKPYIKAIOIIIETO
17 Mupa (0T AJIEMEHTapHbBIX YaCTHIL J10 bubmmnoreka HOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTETTLHOCTH TIPOIIECCOB B
OKPYXKArOIIeM MUPE
13 CBOMCTBA CTEIEHH C IIEIBIM but6mmoreka [IOK
MOKa3aTeJIeM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C IEJIBIM bubmuoreka [{OK
IoKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENIEHHU C LENBIM bu6muoreka [IOK
nokKazarejieM https://m.edsoo.ru/7f435648
71 CBoliCTBa CTEIICHU C MEIbIM bubnuoreka [JOK

moKasarcJjicM

https://m.edsoo.ru/7f43599a




CBoiicTBa CTEOEHH C LIEIBIM

bu6nmmoreka [IOK

22 roxasarejieM https://m.edsoo.ru/7f435ed6
23 KBagpaTHbiii TpExwieH
24 KBagparssiii TpéxuieH
)5 Pa3noxenune kBagpaTHOTro bubmmoreka [JOK
TpEXUIIEHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubmmoreka [JOK
TpEXUIICHA HA MHOXKHUTEIHN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota nmo remam
27 "KBanparusie kopHu. CreneHu. bubmmorexa [TOK
KBazipaTHbIii TpexeH” https://m.edsoo.ru/7f42ec80
bubnnoreka [JOK
28 Adrepaniecicas Apod https://m.edSO(])_.Ir?/7f430382
JonyctumMble 3HaUYEHUS
29 MEePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BhIpaKeHUs
JonyctrumMble 3HaUYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaXKEeHUS
a1 OCHOBHOE CBOMCTBO but6mmorekxa [IOK
anredpanveckoi Ipoou https://m.edsoo.ru/7f4308e6
. bubnuoteka [JOK
32 Coxpauerne apobeit https://m.edsogru/7f430a8a
. bubnuoteka [JOK
33 Coxpanerne npobeii https://m.edsogru/7f430f44
34 Coxkparienue apobeit bubmorexa OK

https://m.edsoo.ru/7f430f44




Cl1o)KeHHe, BEIYMTaHUE,

35 MHOYXEHHUE U JEJIEHUE Bubmmoreka HOK
4 A . https://m.edsoo.ru/7f43128c
anreOpanyeckux Apooeit
CnosxeHvie, BEIYUTAHUE,
36 MHOEHHUE U NEJICHUE bubnnorexa LIOK
4 A . https://m.edsoo.ru/7f4315c0
anreOpanvecKux apooei
CnosxeHue, BEIYUTAHUE,
37 MHOEHHUE U NEJICHUE Bubmmorexa LOK
Y A . https://m.edsoo.ru/7f4318c2
anreOpanvecKux apooei
CnoxeHue, BEIYATAHHUE,
38 MHOYXEHHUE U JEJIEHUE Bubmmorexa LOK
4 g . https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
[IpeobpazoBanue BhIpaXeHUH,
39 coeprKalX ajareopanyeckKue Bubmorexa HOK
Aepratt P https://m.edsoo.ru/7f43259c
Ipobu
[TpeoOpa3zoBanue BbIpaKEHHH,
40 COZIEPKAIIINX allreOpandecKue Bubmorexa HOK
Alepratl p https://m.edsoo.ru/7f432736
Ipobu
IIpeoOpa3oBanue BLIpaKEHUH,
41 cop e >Ilja nx aiared lzuzlqecm/le Bubmorexa IJOK
AepRatt P https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas pabota no teme bu6muoreka [IOK
"Anrebpanyeckas 1poOp" https://m.edsoo.ru/7f431d36
but6mmorekxa [IOK
43 KBanpaTrHoe ypaBHeHHE
BA/IPATHOC YpanHeHH https://m.edsoo.ru/7f42eela
buo OK
44 HenonHoe kBagpaTHOE ypaBHEHHE nosmorexa 11

https://m.edsoo.ru/7f42eela




bub6nmoreka [IOK

45 HenonHoe kBagpaTHOE ypaBHEHNE
https://m.edsoo.ru/7f42eela
46 dopMmyna KOpHEH KBaIpaTHOIO bubmunoreka [IOK
ypaBHEHUSA https://m.edsoo.ru/7f42f158
47 dopMya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42£3f6
43 ®opmysa KOpHEH KBaIpaTHOTO Bbu6motreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Bueta bubmorexa HOK
https://m.edsoo.ru/7f42fef0
50 Teopema Buera bubmorexa OK
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOIAIINXCS bu6mmoreka IIOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
50 Pemienue ypaBHeHUM, CBOASIIMXCSA bubnmorexa LIOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiinme npoGHO- bu6mmoteka [JOK
paluoHalIbHBIE YPaBHEHU https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme npoOHO- bu6mmoteka IIOK
pauroOHAIbHBIE YPAaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penrenne TeKCTOBEIX 3a4a4 C bubnunorexa LIOK
MMOMOUIBIO KBaJPAaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42£75¢
56 Pentenne TeKCTOBBIX 3a7a4 C but6mmorexa [IOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42£8f6
57 KonTponbhas pabota no teme bu6muoreka [IOK
"KBanpatHbsle ypaBHeHUS" https://m.edsoo.ru/7f43012
53 JIuneliHOEe ypaBHEHUE C 1BYMs

MepEeMEHHBIMH, €T0 rpaduK,




59

60

MPUMEpHI PEIlIeHUs] ypaBHEHHI B
LEJIbIX YUCIIaxX

JIuHeitHoe ypaBHEHUE C IByMsI
NePEMEHHBIMHU, €ro rpaduk,
MPUMEPHI PeIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIaX

JInneliHOE ypaBHEHME C 1BYyMs
HepEeMEHHBIMH, €ro rpauk,
IPUMEPBI pellieHHs] ypaBHEHH B
LEJIBIX YUCIIax

61

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

62

63

Pemenne cucreM IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucrem IByX JIMHEHHBIX
YpaBHEHMH C IByMsI TIE€pEMEHHBIMU

64

[IpuMmeps! penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

65

66

IIpumepsl perieHus: CUCTeEM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IEPEMEHHBIMU

I'paduueckas uaTEpHIpEeTALIUSI
YPaBHEHUS C ABYMS IEPEMEHHBIMHU
Y CUCTEM JIMHENHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMU

bu6nunoreka LIOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas uHTEpHIIpETAILIUSI
YPaBHEHHS C IBYMsI IEPEMEHHBIMU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d6d6




Y CUCTEM JIMHEHHBIX YPaBHEHUM C
JIBYMSI IEPEMEHHBIMU

Penrenne TekCTOBBIX 3a1a4 C

08 IIOMOILIbIO CUCTEM YPAaBHEHUI
69 Pemenue TekcToOBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
70 Peienne TeKCTOBBIX 3314 C
IIOMOILBIO CUCTEM YPAaBHEHUI
71 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
7 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
73 HepaseHcTBO ¢ 01HOM ITEpEMEHHON
74 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubmuoreka [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42¢840
76 JInneliHbIC HEPABEHCTBA C OJJHON
[IEPEMEHHOMN U UX PEILICHUE
77 CucTembl TMHENHBIX HEPABEHCTB C bu6muoreka [JOK
OJHOI MIEPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJHOI MEPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
N3o0pakenue pereHus
80 JIMHEMTHOTO HEPABEHCTBA U UX bubmorexa [TOK

CHUCTEM Ha YMCIIOBOM IIPSMOM

https://m.edsoo.ru/7f42c9¢e4




N3o0pakeHue pereHus

81 JIMHENHOI0 HEPABEHCTBA U UX bubamorexa LOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMOM
KoHnTposbHast paboTta 1mo Temam
82 "HepasenctBa. CucteMbl
ypaBHEHUI"
bubmmoreka [JOK
83 Honsne dpysKimm https://m.edsofru/7f433c12
84 OO6nacth onpeaeneHus u bubnuoreka [JOK
MHO>KECTBO 3HAUCHUN (YHKIIUU https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHus PYHKIIUI
86 ['paduk pynkunu
87 CaotlicTBa QyHKINH, UX
oToOpaxkeHue Ha rpaduke
28 Utenue u nocrpoeHue rpadukon
byHKIMMA
29 [Tpumeps! rpadukoB GyHKIUH,
OTpaXKaroIINUX peajbHbIe MPOIECCHI
DyYHKIMY, ONUCHIBAIOIINE TTPSIM
90 u ng:TH}’/IO nponopuI;IIOHanEHm}:O brbmorexa [OK
3aBUCHMOCTH, X rpadhHK https://m.edsoo.ru/7f434bbc
91 ['unepbona
bubnmoreka [JOK
92 Tinepbona https://m.edsogru/7f4343e2
93 Tpadux hyHKIHH y = X bubmuoreka [IOK

https://m.edsoo.ru/7f434572




Oyukiun y =x2, y =x3, y=VYx,y=

bu6nmoreka [IOK

94 X|; rpadryeckoe peniecHue
Ix|; rpad . P . https://m.edsoo.ru/7f434d38
YpaBHEHUUN U CUCTEM ypaBHEHUU
IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJI0OB KypcOB 7 1 8 KJIacCOB,
. bu6nmmoreka [IOK
95 00001IeHe 3HaHN /
. https://m.edsoo.ru/7f4371aa
Bcepocculickas npoepoyHast
pabora
HroroBast koHTpoIbHAs paboTa /
. bubmuoreka [{OK
96 Bceepocculickas nposepoyHast
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHIATHH U
97 METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeHNe 3HAHMIT
[ToBTOpEHNE OCHOBHBIX MOHITHH U
98 METOJIOB KYpPCOB 7 U 8 KJIacCOB bubmiorexa LOK
P . ’ https://m.edsoo.ru/7f43736¢
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
99 METOIOB KYpPCOB 7 U 8 KJIacCOB Bubmiorexa IOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
000011IeH1Ee 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOJIOB KypCcOB 7 M 8 KJIacCcoB Bubmorexa OK
JIOB P . ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
but6mmoreka [IOK
101 METO/I0B KypCOB 7 U 8 KJIaCCOB,

000011IeH1E 3HAHUI

https://m.edsoo.ru/7f436b88




IToBTOpEHKME OCHOBHBIX MOHATUN U
102 METO/IOB KypCOB 7 U 8 KJIaCCOB,
00001IeHNEe 3HAHNI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f437858




9 KUIIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbubie IIpakTnueckue
n/n Bcero U3yYeHUS o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
Pamnmmonansnable uncna,
1 AppaloOHaAIbLHBIC YHCiIa, KOHEYHbBIC 1
PP ’ 01.09.2025
1 OCCKOHEYHBIC JCCATUIHBIC TPOOH
MHO0X€eCTBO NEHCTBUTEILHBIX
2 qycell; NEUCTBUTEIILHEBIE YUCIa KaK 1
’ 03.09.2025
OECKOHEUYHBIE NECATUYHBIEC TPOOH
BsanMHO ogHO3HaUHOE
COOTBETCTBUE MEXAY MHOKECTBOM
3 JNEUCTBUTENBHBIX YUCEI U 1
. 05.09.2025
MHOECTBOM TOUYEK KOOPAMHATHOM
IPSAMOi
CpaBHeHHE 1EMCTBUTENBHBIX
4 qycell, apuMeTHUEeCKUE AeHCTBUS 1
1, apH 08.09.2025
C NEUCTBUTEILHBIMA YHCIAMU
5 [Tpubnmxénnoe 3HaYeHNE |
BEJIMYMHBI, TOYHOCTh MPHOIMKEHHS 10.09.2025
6 OKpyrileHHue Yucen 1
pyT 12.09.2025
7 OKkpyTieHne dncen 1
24 15.09.2025
g [Ipukuaka u olieHKa pe3yabTaToOB |
BBIUHCIIEHUN 17.09.2025




[Tpukuaka v oleHKa pe3yabTaToB

? BBIYHCIICHUM 19.09.2025
HHHeﬁHOCpraBHeHHe. Pemenue Bu6miorex LIOK
10 YPABTEHIH, CEOIINCA K 22.09.2025  hitps://m.edsoo.ru/7f43bf66
JIMHEHHBIM
JInneiinoe ypaBHeHue. Pemenne
11 ypaB}feHHﬁ, CBOIAIIMXCS K 24.09.2025
JMHEHHBIM
KBaI{paTH?e ypaBHeHue. Pemenue BuGmmorexa LIOK
12 YPABHCHIH, CROVILIXCA X 26.09.2025  https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBa,I[paTHS)e ypaBHeHue. Pemenne Bu6morexa LIOK
13 YPABHCHIH, CROVIMIXCA X 29.09.2025  https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTHble ypaBHEHUs brbmmorexa [TOK
01.10.2025  https://m.edsoo.ru/7f43¢c3d0
15 bukBapaTHble ypaBHEHUS bubmorexa HOK
03.10.2025  https://m.edsoo.ru/7f43¢3d0
IIpumepsl pelieHns: ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENEHEN 06.10.2025
pa3ioKeHuEM Ha MHOXKHUTETH
[Ipumepsl perieHus ypaBHEHUN
17 TPEThEN U YETBEPTOH CTENEHEN 08.10.2025
pa3ioKeHuEeM Ha MHOXKHUTETH
13 Pemenune npoOGHO-paiMOHABHBIX bu6muoreka [IOK
YpaBHEHUU 10.10.2025  https://m.edsoo.ru/7f43c9b6
19 Pemenne poOHO-paliMOHAIBHBIX bubmmoreka [JOK
YpaBHEHUN 13.10.2025  https://m.edsoo.ru/7f43c9b6




20

21

PerieHne TEKCTOBBIX 33124
anredpandeckuM MEeTO0M

Penrenne TekCTOBBIX 3aJa4
aJ'II‘G6paI/I‘I€CKI/IM METOAOM

15.10.2025

17.10.2025

22

23

24

Pemenue TekcToOBBIX 3a/1a4
anreOpandeckuM METO0M
KonTponbhas pabota no Teme
"VpaBHEHHUs ¢ OIHOM epeMeHHOI"
YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU
U ero rpaduk

20.10.2025

22.10.2025

24.10.2025

bubnunorexka LIOK
https://m.edsoo.ru/7f43d0b4

25

26

27

VYpaBHEHHE € IBYMS [IEPEMEHHBIMU
U ero rpapux

CucremMa 1ByX JIMHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
U €€ peleHne

CucremMa 1ByX JIMHEHHBIX
YPaBHEHHUH € ABYMs IEPEMEHHBIMU
U €€ penieHue

bubmuoreka [{OK
https://m.edsoo.ru/7f43d0b4

28

Cucrema IByX JIMHEMHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU
U €€ penieHue

29

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMU
U €€ pereHne

30

Pemienue cucreM nByX ypaBHEHHUI,
OJHO U3 KOTOPBIX JINHEHHOE, a
JIPyroe — BTOPOM CTENEHU

bubnunoreka LIOK
https://m.edsoo.ru/7f43d23a




Peuienue cucrtem IByX ypaBHEHUH,

bu6nmoreka [IOK

3 OHO H3 KOTOPBIX JIMHEHHOC, 4 https:/m.edsoo.ru/7f43d55a
Jpyroe — BTOpOH CTENEHU
Peuienue cucrtem IByX ypaBHEHUH,
32 OJHO U3 KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTeNeHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJHO U3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOM CTENeHU
I'paduueckas unTepnperanus
34 CUCTEMBI ypaBHEHUI C IBYMsI
NIEPEMEHHBIMU
35 Pemrenne TekCTOBBIX 3a/1a4
anredpandeckuM crnocodom
36 Pemenue TekcTOBBIX 3a1a4
anreOpanyeckuM crnocodom
37 KonTponbHas pabora no teme
"CucreMsl ypaBHEHUH"
18 YucnoBble HEPABEHCTBA U UX
CBOMCTBA
39 YuciioBbIE HEPABEHCTBA U UX bu6muoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIvHeitHbIe HEpaBEHCTBA C OAHOM bubnuoteka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuneiiHble HEpaBEHCTBA C OJHOU bubmuoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7t43af08
4 JIuHeliHbIC HEPABEHCTBA C OJJHON bubnuorexa [IOK

[IEPEMEHHOM U UX PEILCHUE

https://m.edsoo.ru/7f43af08




CucreMbl TUHEUHBIX HEPABEHCTB C

3 OJIHOM IIEPEMEHHOM U UX PEIICHUE
m CucTembl TUHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOMN U UX PEIICHHE
45 Cuctembl TUHEHHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHUE
46 KBagpaTHbie HEpaBEeHCTBA U MX bubnnoreka [JOK
peurenue https://m.edsoo.ru/7f43b098
47 KBaapatHbie HEpaBEHCTBA U UX bubmmoreka [JOK
peuieHue https://m.edsoo.ru/7f43b21e
43 KBangparuslie HepaBeHCTBA U UX bubnuoreka [IOK
peurenue https://m.edsoo.ru/7f43b5a2
49 KBaapaTHbie HEpaBEHCTBA U UX
perieHne
50 KBagparHbie HEpaBEHCTBA U UX
perieHne
I'paduueckas nuaTepnpeTanus
51 ng;bBeHCTB " CI/ICTSMI:;IGP:BGHCTB c bubmmorexa [TOK
https://m.edsoo.ru/7f43b098
JIBYMSI TIEpPEMEHHBIMU
I'paduueckas uaTEpHIpeTaIus
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
JIBYMSI TI€PEMEHHBIMU
53 KonTpomnpHas pabota mo Teme
"HepaBenctaa"
54 KBanparuunas ¢pyHkus, e€ rpaduk bu6muoreka [IOK
Y CBOICTBA https://m.edso0o.ru/7f4396c6
55 KBanparuunas ¢pynkius, e€ rpaduk bubmmoreka [JOK

U CBOICTBa

https://m.edsoo.ru/7f439842
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57

KBanparuunas pynkmus, e€ rpaduk
Y CBOICTBA

[TapaGosna, KOOPAUHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4399b4

bubnunoreka LIOK
https://m.edsoo.ru/7f439eb4

58

[Tapa6ona, KoopAUHATHI BEPIIUHbI
napaboJibl, 0Cb CHMMETPUU
napadoJIbI

bubnunoreka LIOK
https://m.edsoo.ru/7f43a03a

59

60

61

62

[Tapabosna, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napaboJibl, 0Cb CHMMETPUU
napaboJIbI

[Tapabona, KOOpAUHATHI BEPILINHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboJIbl

[Tapabosna, KOOpAMHATHI BEPIIMHBI

napaboIibl, 0Cb CHMMETPHH
napaboIbl

bubnuoreka [{OK
https://m.edsoo.ru/7f43alac

bubmuoreka [{OK
https://m.edsoo.ru/7f43a31e

bubmmoreka IIOK
https://m.edsoo.ru/7f43a526
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65

I'paduku pynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[x|
I'paduku pynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[x|
I'paduxu pynkumit: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[X|

66

I'paduku pynakomii: y = kx, y = kx
+b, y=k/x, y=x3, y=vx, y=[x|




I'padukn pynakumii: y = kx, y = kx

67 + b, y=k/x, y=x3, y=vX, y=[x|

68 I'padukn bynakmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=[x|

69 KontponbHast pabora o Teme bubmuoreka [JOK
"Oyakuun" https://m.edsoo.ru/7f43ab84

70 [TonsTHE YKCIOBOM bubmuoreka [{OK
IOCJICA0BATEIBHOCTHU https://m.edsoo.ru/7f43e6¢c6
3ajaHue nociaea0BaTeIbHOCTU

71 pEKyppeHTHOH hopMyIoil 1 bubmmorexa [IOK

. https://m.edsoo.ru/7f43ebda

dbopMy1oii n-ro uneHa

7 Apudmernyaeckas u Bbu6mmoteka [JOK
reoMeTpuyeckas nporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubmuorexa [OK
reoMeTpuyeckas nporpeccuu https://m.edsoo.ru/7f43f3b4
@opMynbl N-TO YieHa

74 apupMeTHIeCKOn U bubmuoreka [IOK
reOMETPUYECKOUN IIPOTPECCUN, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YIECHOB
@opMynbl N-TO YieHa

75 apupMeTHIECKON U bu6muoreka [IOK
reOMETPUYECKON IIPOTrPECCUN, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N YJIECHOB
@opMyIbI N-TO YJIEHA

76 apu(MeTHIECKON U bu6muoreka [IOK

FeOMETPUYECKON MTPOrPeECCUi,
CYMMBI IIEPBBIX N YWICHOB

https://m.edsoo.ru/7f43f0c6
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78

79

80

81

®opMyJibl N-Io WieHa
apu(METHIECKON U
reOMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YWICHOB

®opMyiibl N-Io wieHa
apudMeTHIECKOr 1
reOMETPUYECKON ITPOrPECCUH,
CYMMBI IIEPBBIX N YIECHOB

N300paxeHne 4ieHoB
apuMeTHuecKoil u
reOMETPUUYECKON porpeccuid
TOYKAMHU Ha KOOPJAMHATHOU
IJIOCKOCTH

H300paxeHne 4ieHoB
apupMeTHIeCKOn U
T€OMETPUYECKON MTPOrpeECCUit
TOYKaMHU Ha KOOPJAMHATHOU
IIJIOCKOCTH

JIMHEeNHBIN U DKCIOHESHIINAIbHBIN
pocT

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f72e

bu6nmoreka [IOK
https://m.edsoo.ru/7f43f8a0

82

83

84

CrnoXHEIS IMPOLCHTELI

CrnoXHEIS IMPONLCHTELI

KonTponpHas pabora o teme
"YucoBble MOCIEN0BATEIHLHOCTH "

but6mmoreka [IOK
https://m.edsoo.ru/7f43fe0e
bubnunoreka LIOK
https://m.edsoo.ru/7f4401a6
but6mmorekxa [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHme, 0600IIEHNE 1
cHCTeMaTH3aIus 3HaHUuH. 3aIncCh,
CpaBHEHUE, JEHUCTBUS C
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87

HeﬁCTBHTeHLHBIMH qucjiaMu,
qucioBad mnmpgamas

[ToBTOpEeHME, 0000IICHUE U
CHCTEMaTH3aIMsl 3HAHMIA.
[TporeHThI, OTHOIICHUS,
IPOITOPIIUHT

[ToBTOpeHue, 0600IICHNE 1
CHCTEMaTH3alMsl 3HAHW.
OxpyrieHue, IpuOInKeHHUE,
OIlEHKA

88

[ToBTOpeHnue, 0600IICHNE U
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 3371a4 apU(PMETHUECCKUM
CII0COO0M

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, o6obIIEHNE 1
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apUPMETHISCKUM
CII0coO0M

bu6mmoreka IIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, o6obIIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 33J1a4 apuPMETHICCKUM
CII0CO00M

but6mmorekxa [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenwue, 0600IIEHNE 1
CHUCTeMaTU3als 3HaHH.
[IpeoOpazoBanue anredOpandecKux
BBIPAXXCHHH, TOMMYCTHMBIC 3HAYCHHUS

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

92

[ToBTOpeHnue, 0600IIeHNE U
CUCTEMAaTH3alsI 3HaHUH.

bubnunoreka LIOK
https://m.edsoo.ru/7f444364




[IpeoOpazoBanue anredpanyecKux
BBIPAXCHHM, TOMYCTHMbIE 3HAYCHHUS

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTHU3aLMs 3HAHUIA.

bubnunoreka LIOK

73 [IpeoOpazoBanue anredbpanyecKux https://m.edsoo.ru/7f4446f2
BBIPAXECHH, JOMMYCTUMbIE 3HAUECHUS
[ToBTOpeHue, 0600IICHNE 1

94 CHUCTEeMaTHU3alus 3HaHW. bubnnorexa [IOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f444a94
BBIPAXECHH, JOMYCTUMbIE 3HAYECHUS
[ToBTOpeHnue, 0600IICHNE U

95 cucreMaru3anus 3HaHui. OyHKIIK: bubmmoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpenue, o6obIIEHNE 1

96 cucremaTusanus 3HaHuil. OyHKIuu: bubnuoreka [IOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMI
[ToBTOpenue, o6obIIEHNE 1

97 cucremaTusanus 3Hanuil. OyHKIuu: bubnuoteka [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenwue, 0600IIEHNE 1

08 cucTteMartu3anus 3HaHui. OyHKIIM: bubnmnorexa [JOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIHHA

99 [ToBTOpeHnue, 0600IIeHNE U bubnunoreka LIOK

CUCTEMaTH3aIysI 3HaHUH.

https://m.edsoo.ru/7f445516




I'padpuaeckoe pernieHue ypaBHEHUM
U UX CUCTEM

[ToBTOpEeHME, 0000IICHUE U
CHCTEMAaTHU3aLMs 3HAHUIA.

100 . 1
I'padmyeckoe pereHrue ypaBHeHUH
U UX CUCTEM
101 Hroroas xouTpoasHas padbora 1
102 O6OGI£IGHI/I€ Y CUCTEMAaTH3aLUs |
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

1.1

Yucia U BEIUMCIIEHUS

BremoaaaTh , coyucTras YCTHBIC u IIMCBMCHHBIC HpI/IéMI)I,

apI/Iq)MCTI/I‘leCKI/Ie HeﬁCTBHﬂ C pallMOHAJIbHBIMHA YUCJIaAMH

1.2

Haxogute  3HaueHUs  4YMCIOBBIX  BBIP@KEGHHUH,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI U TPUEMBI BBIYHCIICHUS 3HAYCHUN IPOOHBIX

BLIpa)KeHPIﬁ, CoACPIKaAIIUX OOBLIKHOBEHHBIE U ACCATUYHBIC ,I[pO6I/I

1.3

1.4
1.5

[Tepexogute oOT omHOM QopMbl 3amucu yMcen K Apyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JIECATUYHYIO, B YAacCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO POOb)

CpaBHUBATH U YIOPAIOUMBATH PAllMOHAIbHbBIE YHCIIA

OxpyrisaTh uucna

1.6

BbINONHATE NPUKHUIKY U OLEHKY PE3YJbTaTa BBIYMCICHHUM, OLEHKY
3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINOTHATH OEUCTBUS  CO

CTCIICHAMU C HAaTYPAJIbHBIMU IMOKa3aTCIISIMU

1.7

1.8

HpI/IMCHHTL NPpU3HAKHU JCIUMOCTHU, Pa3JIOKCHHUEC Ha MHOXUTCIN

HaTypaJbHBIX YHCET

Pemate  IpakTHKO-OPUEHTHUPOBAHHBIE  3a/layd, CBS3aHHBIE C
OTHOLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HWHTEPIIPETUPOBATh PE3yJAbTaThl pEIIECHUs 3adad ¢
y4E€TOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

AnreGpanyeckue BbIpaKeHHs

2.1

Hcnonb3oBare anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIHKY,

NPUMEHSTH € B MPOIIECCe OCBOCHHS YUeOHOTO MaTepraa




22

2.3

HaXOI[I/ITB 3HAa4YCHUA 6YKBCHHBIX BBIpa}KCHI/Iﬁ Inpu  3aJaHHBIX
SHAYCHUAX MCPCMCHHBIX
BEITOIHATE Hpeo6pa3013aHH51 LOEJIO0Iro BBIPAKCHUA B MHOI'OYICH

IIPUBCACHUEM HOI[O6HBIX cj1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOIHATE YMHOKEHUE OJHOYWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWJICH, IPUMEHSTH (OPMYJIbl KBajapaTa CyMMBbl U KBajapaTa

Pa3sHOCTH

2.5

OcCylecTBIATh  pa3ilOKEHUE MHOTOWICHOB HA MHOMXUTEIH C
MOMOIIBIO BEIHECEHUS 32 CKOOKH 00OIIET0 MHOKHUTEIS, TPYIITHPOBKH

CJIaraCMbIX, IIPUMCHCHUA (1)OpMy.]I COKpaH_IéHHOFO YMHOKCHHUA

2.6

2.7

3.1

3.2

[TpumeHsTH NpeoOpazoBaHKsI MHOTOUJICHOB IS PELLICHUS pa3IMYHbIX
3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMU IOKA3aTENSIMU
JUTSL Ipe00pa3oBaHus BHIpAKCHHUI

YpaBHEHMS U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUS C OJHOM INEPEMEHHOW, NPUMEHSA
[IpaBUjIa MEPEX0Aa OT UCXOJIHOTO YPAaBHEHMS K PAaBHOCUIBHOMY EMY.
IIpoBepsITH, SIBIAAETCS JIM YACIO KOPHEM YPAaBHEHUS

[IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JMHEMHBIX

YPaBHEHHUH U UX CUCTEM

33

34

[TonGupars mnpuMepsl Tap 4YHCEN, SBISIOMIMXCS — pelIeHUEM
JIMHENHOT O YPAaBHEHUS C IBYMsI IEPEMEHHBIMU

CTpouTh B KOOPIMHATHON TNIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
C ABYMs NEPEMEHHBIMU; MOJIb3YACH IPpadUKOM, IPUBOIUTEH IPUMEPHI

pellIeHNs] ypaBHEHUS

3.5

3.6

Pemate cucreMbl ByX JIMHEWHBIX YpPaBHEHHH C  JABYMs
MEPEMEHHBIMH, B TOM YHUCIIe IpaduyecKu

CocCTaBIATh U pelIaTh JUHEHHOE YPABHEHNE UM CUCTEMY JIMHEHMHBIX
YPaBHEHUH I10 YCIOBUIO 3a1a4U, UHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3aJIauM MOJIyYE€HHBIH pe3ynbTaT

Koopaunats! u rpadpuku. yHKIMN

4.1

N3o00paxath Ha KOOPIWHATHON MPSMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpAWHATaM, JIy4Hu, OTPC3KHU, MHTCPBAJIbl, 3alIHCbHIBATH

YHUCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoM si3bIKe




4.2

4.3

OTMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH 110 3a/JIaHHBIM
KOOp/AWHATaM
CrpouTts rpaduku THHEHHBIX GyHKIUNA. CTpOUTh rpaduK QPYHKIUH Y

= x|

4.4

OnuceiBaTh ¢ MOMOIIBI0 (PYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXY
BEIIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJHYECTBO,

CTOUMOCTD, ITPOU3BOANTECIBHOCTE, BPEMH, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

1

[Tonnmarps rpaduueckuii crmoco0 TMpeACTaBiICHUS M aHalu3a
uHPOpPMALIMK, H3BIEKATh M HHTEPIPETUPOBATh HWH(GOPMAIMIO U3

rpauKOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

Yucna v BEIYUCICHUS

1.1

1.2

Hcrmonbs3oBaTh  HayajabHbIE  NPEICTABIECHUA O  MHOXECTBE
JIEMCTBUTEIIBHBIX YNCEN Il CPAaBHEHUS, OKPYTJICHUS U BBIYMCIICHH,
n300pakaTh JeMCTBUTENbHBIE YHUCIIA TOYKAMU HAa KOOPIMHATHOM
IPSAMOM

[IpumeHsTh TOHATHE apU(PMETUYECKOrOo KBAJPaTHOIO KOPHS,
HAXOJUTh KBAJpaTHble KOPHM, HCIOJIB3YS TNPH HEOOXOIUMOCTH
KaJIBKYJISATOD, BBIIIOJIHATh npeoOpa3oBaHus BBIPAKEHH,

COACPKAMNX KBAAPATHBIC KOPHH, UCIIOJIL3Y CBOMCTBaA KOpHCﬁ

1.3

2.1

Hcnonp30BaTh 3amucy OONBIIMX W MallbIX YHCEI C ITOMOIIBIO
JECATUYHBIX Ipo0ei u cTeneHeit uncna 10

AnreGpanyeckue BbIpaKeHHs

[TpuMeHsSITh TIOHATHE CTENEHU C IENBIM TOKa3aTelieM, BBITIOIHSTH

npeoOpa3oBaHus BBIPAKEHUI, COAEpKAIIUX CTENEHU C LEIbIM

IIoKa3aTcjieM
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BBITIONTHATE  TOXXKIECTBEHHBIE MPEOOpPA30BaHUS  pallMOHATBHBIX
BBIPAKEHU HA OCHOBE NpaBWJI JACHUCTBUM HaJ MHOTOWICHAMU H

anreOpanvdecKuMHu JIPoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

24

3.1

3.2

33

[TpumensTh IpeoOpa3oBaHUsl BHIPAKEHUHN AJIsl PELICHUS Pa3IUUYHbBIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAJIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs

MNEPCMCHHBIMU

IIpoBoauTh NpOCTEHMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHW, B TOM YHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
npe/cTaBieHui (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexomuth OT cioBecHOW (QOPMYITHpPOBKHM 3amaun K e
anredpandeckoil MOAENH C TOMOIIbIO COCTABJICHHS YpaBHEHUS N
CHUCTEMBbI ypaBHeHHﬁ, HUHTCPHIPECTUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJa4Hn HOJ'IyLIeHHLII\/’I pe3yiibTaT

3.4

4.1

4.2

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CPAaBHEHUS,
OILICHKH, peIlaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALINIO MHOKECTBA PeIlIeHHH

HEpPaBEHCTBA, CUCTEMbI HEPABEHCTB
OyHKIU
[ToruMate W WHCMONIB30BaTh (HYHKIIMOHAIBHBIE TOHATHS M SI3BIK

(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHUs), OINpPENeNATh 3HAYCHHE
(GYHKIMH 110 3HAYEHUIO apryMEeHTa, ONPEeNITh CBOMCTBA (DYHKIIUU
o e€ rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIUHM BUJIA:

y=k/x

kix




,y =X,y = X% y = [X|, onHicbIBaTh CBOMCTBA YUCIIOBOM (YHKIMH IO €&
rpadguky

9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUSA

1.1

1.2

CpaBHI/IBaTB " YIOPAAOYMBATH PALMOHAJIBHBIC U UPPALIMOHAJIBHBIC

quciia

BreinonHsaTs apI/I(bMeTI/I‘-ICCKI/Ie ,Z[CI‘/'ICTBI/IH C pallMOHAJIbHBIMHA YU CJIaMU,
Co4cTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMBI, BBIIIOJIHATH BBIYUCJIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

2.1

OprTJ'ISITL JIEHCTBUTEIILHBIE quciia, BBIIIOJIHATD MPUKUIKY

pe3ynbTaTa BEIYACICHUN, OLICHKY YHACIOBBIX BBIPAXKEHUI
YpaBHEHMS U HEPABEHCTBA

Pemate nMHeENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

CBOJAINIUECA K HUM, HpOCTCfIIJ.IPIG Z[p06HO-paI_II/IOHaJ'ILHLIe YpaBHCHUA

22

2.3

24

Pemate cucTemsl IByX TUHEHHBIX YPAaBHEHHM C IBYMSI IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHMM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3a1a4u aJIFeraI/I‘-ICCKI/IM CIIOCOOOM ¢ IIOMOIIBIO
COCTaBJICHHUA YPAaBHCHUA WM CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IBYM:

NEPEMECHHBIMU

IIpoBoauTh NPOCTEMIINE HCCIEIOBAaHUS YPAaBHEHUH M CHCTEM
yYpaBHEHHM, B TOM UHCJIE€ C TPUMEHEHHEM TIpadUUeCcKux
Mpe/ICTaBICHUI (HalpuMep, YCTaHABIMBATh, UMEET JIM YpaBHEHUE

WIM CHCTEMa YPaBHEHHM pelleHus], €ClI UMEET, TO CKOJIBKO)




2.5

2.6

Pemwlare  nuHEHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300paxkaTh peleHNue HEPABEHCTB HAa YUCIIOBOM MPSMOI, 3aITUCHIBATD

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemate cumcTeMBl JITMHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIME KBaApPaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIIMCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIpU PCHICHUHN PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMHM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPJAMHATHOH IIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03()(HUIIMEHTOB, ONMUCHIBATh CBOHCTBA
byHKUIMMA

[Toka3bpiBaTh CXEMaTHYECKH pAacIOJIOKEHHE Ha KOOPIWHATHOM
TUIOCKOCTH TpadukoB GyHKIMN BHAa y = VX, y = |X| © OMUCHIBATH

CBOICTBa PyHKIMI

33

Crpouth u u300paxarb CXEMaTU4YeCKH IpadUKH KBaJpaTHUHBIX
(GyHKIMI, OMKMCHIBaTH CBOWCTBAa KBAJIpaTUYHBIX (YHKIMH MO HX

rpadukam

34

Pacno3naBaTh KBaJpaTU4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMephbl KBaJIpaTUYHBIX (YHKIMH U3 peanbHOM KU3HH, (UMKH,

TEOMETPUH

ApudmeTrndeckasi 1 reoMeTpUUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(MeTHYECKYI0 U T€OMETPUYECKYIO IMPOrpeccuu
MIPHU Pa3HBIX CIIOCO0Aax 3aMaHus

BBINONHATE BBIYMCICHUS C UCIOJNb30BaHUEM (OpMYJI 1-TO YieHa
apupMeTHUecKOil U TeOMEeTPUUYECKOI POrpeccuii, CyMMbI MEPBHIX N

YHJICHOB

4.3

I/1306pa>1<aTL YJICHBI IOCICa0BATCIBHOCTHU TOYKaMU Ha

KOOPJAWHATHOM IIOCKOCTH




4.4

Pemiats 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITIOCJIICA0BATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HUCIIOJIb30BaHHUEM

KaJIbKYJIATOPA, U(PPOBBIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 YHucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JCCATHUYHBIC, IEPEXOA OT OJHON (HOPMBI 3amuCcCh
1.1 npobeit k apyroil. [loHsTHE palMoOHaNbHOrO 4YHCIA, 3alKCh, CPaBHEHUE,
YHOPSAIOYMBAHUE PALMOHAIBHBIX YHACEI
T Apudmerndeckue AeCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemenne 3a1a4 u3
' pealibHOM MPAKTUKK HA YacTH, Ha IPOOH
13 Crenenb ¢ HaTypaJbHBIM IOKAa3aTeJleM: ONpeJesieHue, mnpeoOpa3zoBaHuUe
. BBIPAKEHUI HA OCHOBE ONPEENICHNUS, 3aIIUCh OOJIBIINX YUCEI
4 [IpouieHTsl, 3anuch MPOLEHTOB B BUAE APOOH U IpOOH B BUIE MPOIICHTOB.
' Tpu OCHOBHBIE 33/1a4M HA POLEHTHI, PEIICHUE 3a]1a4 U3 PEATbHON PAKTUKU
r [IppuMeHeHHEe TNpPHU3HAKOB JEIMMOCTH, pa3JIOKEHUE HAa MHOXKHUTEIH
. HaTypaJIbHBIX YUCEIl
L6 PeanbHble  3aBHCMMOCTH, B TOM 4YHciae TpsMas U oOparHas
. MIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
51 [IepeMeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HAUEHUS TIEPEMEHHBIX
55 [IpencraBienre 3aBUCUMOCTH MEX]y BEIWYMHAMH B BHAE (DOPMYIIBI.
' Brruucnenus no popmynam
53 [IpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbIE
' BBIPAYKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y Opnownenbl 1 MHOrouIeHbl. CTeneHs MHOrowieHa. CloxeHue, BhlYMTaHuE,
' YMHOKE€HHE MHOI'OUYJICHOB
@opMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pazHoctu. @opmyna pa3HOCTH KBaApaTtoB. Pa3nokeHWe MHOTOYJIEHOB Ha
MHOXKHUTEN




3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBWiia NpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIIBHOCTh YPaBHEHUM
19 JIuHeiiHOE ypaBHEHHE C OJIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWMHOrO
' ypaBHEHUS, pEUICHNE JTUHEUHBIX YpaBHECHUN
33 CocraBneHre ypaBHEHUH 1O YCIOBHIO 33/1a4u. PenieHue TeKCTOBbIX 3a1a4 ¢
. IMOMOIIBIO YPABHEHUI
34 JIuneiiHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JOByX JMHEHHBIX YpaBHEHHUU C JByMs Ie€peMEeHHbIMH. Pemenue
3.5 CUCTEM ypaBHEHUH c1I0COOOM IOICTaHOBKU. [IpuMepsl perieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHU
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopaunara Touku Ha npsMoit
42 Uucnoble MpoMeXYTKH. PaccTosiHue My ABYMSI TOUKaMU KOOPAMHATHOU
. IpsIMON
43 [IpsimoyronpHas cuctema koopauHat, ocu Ox u Oy. AGciycca U OpaAuHATA
' TOYKH Ha KOOPJAMHATHOM INIOCKOCTH
44 [Ipumeps! rpadukos, 3a1aHHbIX (hopMmynaMu. YTeHue rpaMkoB peaabHbIX
. 3aBUCUMOCTEN
4.5 ITonsarue gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIA
4.6 JIuneitnas pynkuus, e€ rpapuk. I'padux GyHxnmm y = [x|
47 I'papuueckoe pemieHHe JTUHEWHBIX YPaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna 1 BHIYUCTICHUS
. KBagparupiii kopeHb u3 uucia. [loHstHe 00 wWppanvoOHaILHOM YHCIIC.
' JlecaTHuHbIe TPUOJINKESHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupMeTHYecKMX KBAJApPATHBIX KOPHEH M HX MpHMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIpaKCHU I u BBIYMCIICHUSIM.
JleficTBUTEIIbHBIEC YHCIIA




1.3 CrteneHb C 1eNbIM MoKaszaTesieM u e€ cBoiicTBa. CTaHIapTHasl 3alKiCh Yucia
2 Anrebpanyeckue BoIpaKeHUS
51 KBagpaTHblii  TpEXuiieH, pa3joKeHHEe KBaJIpaTHOro TpEXwieHa Ha
' MHOXKHUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYMTAaHUE, YMHOXKEHHE, JIeJICHNE alNreOpandeckux Ipooei
2.4 PanrionansHbIE BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHMSI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOI'O YpaBHEHMS.
' Teopema Buera
3.2 Pewrenne ypaBHeHUH, CBOAAIIMXCA K JIMHEWHBIM U KBaJPATHBIM
33 [Ipocreiimune qpoOHO-palOHAIbHBIE YPaBHEHUS
I'paduueckas nHTEpHIpETAIUS YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
34 JMHEWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [Iprumeps! pemenus cucrem
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU
3.5 Perienune TeKCTOBBIX 3a/1a4 aJIreOpanyeckuM crnocooom
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 DOyHKIUU
i1 [lonstne @ynkuuu. OO6MacTh ONpeAeaeHUs M MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN
4.2 I'paduk ¢pynkuuu. UreHue cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOUINX PEaTbHbIE TPOLIECCH
44 @DyHKIIUN, OINUCHIBAIOUINE TNPSIMYI0 W OOpaTHYIO MPOINOPIUOHAJIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x7 y = x°
4.6 Oynkiun y = [x, y = |x|
4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYUCICHUS
1 ParonanbHbple 4Mcia, WppalMOHATbHBIE YHCIIA, KOHEUHBbIE M OECKOHEYHbIE
. JECATUYHBIC POOH
MHOXKECTBO ~ NCUCTBUTENBHBIX  YHCEJ, JCHCTBUTEIBHBIE 4YHUCIA  KaK
1o OecKOHEYHbIE JecSITUYHBIE IpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
. MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCE W KOOPAMHATHOM NPSMOM.
CpaBHeHUE 1EUCTBUTEIBHBIX YUCEI
1.3 Apudmerndeckue 1eHCTBUS C ACHCTBUTEILHBIMHU YHUCIAMU
W3mepenusi, mpuoOIMKeHHS, OIICHKH. Pa3Mepbl 00bEKTOB OKPYKAFOIIIETO MUPA,
14 JUIMTETILHOCTh MPOIECCOB B OKpyXkarouiem mupe. [IpubnmkénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTH NpubmxkeHus. Okpyriaenue uncen. [Ipukuaka u orneHka
pEe3yIbTaTOB BBIUMCICHUHN
2 VYpaBHEHUs U HEPABEHCTBA
2.1 YpaBHEHU C OJHOU IIEPEMEHHON
2.2 JInneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOAAIUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaJpaTHBIM
4 buxBanpatHoe ypaBHeHue. IIpumMepsl pemieHuss ypaBHEHUN TpPETbe U
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemenne cuctem 1ByX JTMHENHBIX YPAaBHEHUH C ABYMs [IEPEMEHHBIMU
50 Pemenne crucreM ByX ypaBHEHMH, OJJHO M3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTEIEHU
2.10 ['paduueckas MHTEpIIpETAIMs CUCTEMbI YpaBHEHHH € ABYMsI IEpeMEHHBIMU
2.11 Permienue TekCTOBBIX 33aau alredpandeckuM crocoOoM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelenne TMHENHBIX HEPABEHCTB C OJHON IIEPEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.15 KBanpaTHbie HepaBeHCTBa




['padmyeckas uHTEpIIpeTalvsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
[IEPEMEHHBIMU

3 OyHKIMU

31 KBangpatnunas ¢ynkuus, e€ rpadpuk u cpoictBa. [lapabona, KoopauHaTHI
' BEPLIMHBI 1apaldoJibl, 0Cb CUMMETPUU TapadoJIbl

3.2 I'paduku bynkumit y=kx, y=kx+b 1 ux CBOMCTBa

3.3 I'paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduxu QyHKIMIA , 1 UX CBOICTBA
4 YucnoBble OCIE10BATENBHOCTH

il Onpenenenne U CriocoObl 3aJaHUS YMCIOBBIX MOCIEI0BATEIBHOCTEH. 3a1anne
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM hopMysoit U popMyIioif n-ro wieHa

42 Apudmernueckas mnporpeccus. PopMmynbl n-ro wieHa apuMeTHUecKoi
' IIPOrPECCUU, CYMMBI [IEPBBIX /1 YWIEHOB

43 I'eomerpuueckas mnporpeccuss. PopMmyibsl n-ro WieHa TI'€OMETPUYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

44 N300paxeHne uiaeHOB apU(PMETHUYECKOH U T€OMETPUYECKON mporpeccuit
. TOYKaMH Ha KOOPAMHATHOU TUIOCKOCTH. JINHENHBIN U DKCIIOHEHIIMAIIBHBINA POCT

4.5 CIokHBIE POLIEHTHI




IMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH IIOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU PEIICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJICTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OMPCACICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUA, MPUBOAWUTL HNPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, MIPOCTOE U
COCTaBHOE YHUCIO, JEIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJI YMCa, PAllMOHAIIBHOE YHCIIO,
UppalMOHAIbHOE YHCIIO, apu(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUS € UWCIAMM, CpaBHUBaTh W
yHOpSAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTaTra BBIUHMCIICHU N

YMeHue onepupoBaTh MOHATHUSMU: CTEIEHBb C LIEJIBIM OKa3aTeIeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alre0pandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEIECHH
OOJpIlIe €AVMHUIBI, YMEHHE BBHITIOJHATH PACU€Thl MO (QopMyIam,
npeoOpa3oBaHus LENbIX, IPOOHO-PANMOHANBHBIX BBIPAKEHUN WU
BBIPAKEHHI ¢ KOPHSIMH, Pa3J10KEHHE MHOTOWICHAa HA MHOXUTENH, B
TOM YHCIIE€ C HUCHOIb30BaHWEM (HOPMYIT Pa3HOCTH KBAAPaTOB H

KBaJIpaTa CyMMbI U pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON MEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JApPOOHO-pallMOHANbHbIE HEPABEHCTBA C OIHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX IIPEAMETOB
U TpaKTUYECKUX 3ajady; YMEHHUE MHCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi MU300pakeHUs pereHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMUA: QYHKIHS, TpaduK QYHKIIUH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  OINEPUPOBATH  TOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi TPOMOPIMOHAIBHOCT, Napaboia, rumepOoia; yMeHHe
CTpOUTh Trpapuku  QYHKIMM, HUCHOAB30BaTh Tpapuku s
OTpe/ieIeHUs] CBOMCTB INPOLIECCOB U 3aBHUCUMOCTEH, AJIS pELIeHUs
3a7ad U3 JPYruxX y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpAXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIIOJIb30BaTh CBOICTBA MOCIEN0BATENIbHOCTEH, (DOPMYIIBI CYMMBI U
o0I1ero wieHa Npyu PelIeHUH 3a1ad, B TOM 4YUCIE 3aJad U3 JPyrux

y‘-IC6HLIX NpeaAMETOB U pCaHBHOf/'I KHU3HU

YMeHne pemarh 3a1a4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTH, NIBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7a49H U3 00JIaCTH YIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUS, HEPABEHCTBA M CHCTEMBI [0 YCIOBHUIO 3a/1a4H,
MCCJIEIOBATH MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIyYEHHBIX Pe3yIbTaTOB

YMeHne onepupoBarh MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
oy, JIOMaHasl, yrou, MHOT'OYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHHMIA TPEYTrOJbHUKH,




NPSIMOYTOJIbHBIN TPEYroibHUK, MeIuaHa, OUCCeKTpHuca M BBICOTA
TPEYroJbHUKA,  YETHIPEXYTOJBHHUK,  IMapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE peliaTh 3aJa4yd, B TOM YHUCJIE€ U3 MOBCEIHEBHOM JKHU3HH, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSIMBIX,
yroi MEXIy NPsIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH W TPSIMOW; YMEHHE PacloO3HABaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapaulelbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBAThH pPa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE MPUMEHATh (OPMyNIbI NEepUMeTpa U IUIOUIaan
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIAAN Kpyra, oobema
IPSIMOYTOJIBHOTO MapajliesieNnuIe a; yMeHHEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETpUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, ILTIOIIA e

12

YMmenue wu3o0paxarb IIockue GUIyppl M UX KOMOMHAIMWH,
MIPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY WU

CUMBOJIbHOMY OITMCAHUIO

13

YMenue ONCprupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOOpJuHAT, KOOpJAWHATBI TOYKH, BCKTOpP, CyYMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKAJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BAaTh BCKTOPbBI W KOOpPJAWHATBI JJId
MNpCACTAaBJIICHUA JAHHBIX W PCHICHHUA 3aJia4, B TOM YHCJIC U3 JPYTHUX

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

14

YMeHHe onepupoBaTh TOHSATHSAMHU: CTOJIOMKOBBIE M KPYrOBBIE

qUarpaMMbl, TaOJMMIBI, CcpeaHee apudMeTHuecKoe, MeAHMaHa,




15

16

HauOoJIblllee U HaUMEHbIIEe 3HaYeHUs, Pa3Max YHUCIOBOro Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH M  IMPEoOpPa3OBHIBATH
MHPOPMALIMIO, NPEACTaBICHHYI0 B Ta0IMLaXx U Ha JAudarpamMmax,
OTpaKaroIlyl0 CBOMCTBA U XapAaKTEPUCTUKHU PEAIbHBIX IPOLECCOB U
ABJICHUM; YMCHHME pacClO3HaBaTh W3MCHYMBBIC BCIUYMHBI B

OKpYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy9aifHOTO ONBITA, CIIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3ajaud METOJOM OPraHW30BAaHHOTO Tepedopa U ¢ MCHOJIb30BaHUEM
IIpaBWJla YMHOXKEHUS; YMEHUE OLIEHUBAThb BEPOSITHOCTH pEalIbHbIX
COOBITHIA U ABIEHUH, TOHUMATh POJIb MPAKTHUECKHU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpYXKalolleM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €r0 POJIBIO B MAaCCOBBIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOASIINNA HW3YYEHHBI METOJ JUIsl pelIeHMs
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHACIBHBIC BBIJAIOIINECA DPE3YJIBTATHI,
IIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpBl  MAaTEeMaTHYECKUX  OTKPBITMM W HX  aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCIICHUS

1.1 HarypanbHsle u niensle yncia. [Ipu3Haku AeIMMOCTH HEIbIX YUCE

. OOBbIKHOBEHHBIE W JAECATUYHBIE  JpoOM, TMPOLEHTHl, OECKOHEUYHbIE
' MePUOIMUECKHIE IPOOH

13 Panyonanehple umcna. ApudMeTHyecKHe OIepalud ¢ palMoOHAIbHBIMU
. qucIaMu

» JeiicTBuTenpHble uucia. ApudmMeTruyeckue onepanuu ¢ JeHCTBUTENbHBIMU
. quciIaMu

s [TpubnnxkEHHBIE BBIYMCICHMS, NpaBWIa OKPYIJICHHs, NPUKUIKA U OLEHKa
. pe3yJibTaTa BBIYUCICHUN
2 AnrebpanuecKue BbIpaXKEHUS

2.1 bykBeHHbIE BbIpaKeHUS (BBIPAXKEHUS C IEPEMEHHBIMH )

55 Crenenp ¢ nenslM mnokasareneM. CTeNneHb C palMOHAIBHBIM IOKA3aTEJIEM.
. CBoiicTBa cTeNEeHH

2.3 MHorouseHsl

24 Anre6panueckas ApoOb

) s ApudmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JledicTBus ¢
' apupMeTHUeCKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 VYpaBHEHMS U HEpaBEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTH
' ypaBHEHUU

1n Llenbie u npOOHO-panOHAIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTHU
' HEPABEHCTB

3.3 Penrenne TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeNBHOCTH, CIIOCOOBI 3a0aHMs II0CIIEN0BATEIHLHOCTEN




Apudmernueckass u reoMmerpuueckas mporpeccun. Dopmyna  CIOXHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuu. OO6nacTh
oTpenieNIeHus: U MHOXeCTBO 3HaueHul ¢pynkunu. Hymu pynkun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMU. MakCUMyMBbl U
MUHMMYMb! (QyHKIMU. HaunOosbliee n HauMeHbllee 3HaYeHUE (YHKIMM Ha
POMEXKYTKE
6 Koopaunatsl Ha npsMoil ¥ TIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyroabHUK
7.3 MHOroyronsHuK#
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpudeckix BEIMYUH
7.6 BekTopsb! Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Maremartuka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ nznanue,
nepepadotanHoe MakaperaeB FO.H., Munaiok H.I'., Hemkos K.W. u np.; mox
penakuueit TensikoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO
«IIpocBemenue»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe MaxkaperueB F0.H., Munrok H.I'., Hemkos K.W. u ap.; nmox
penakuueii TensikoBckoro C.A. AxkunonepHoe o61ecTBo «3naTrenscTBo

«IIpocBemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
[Toypounsbie Tutansl o yueOHUKy Maxkapsiuesa, 7 kiacc https://vk.com/wall-
171086544 _27063

https://web.telegram.org/a/#-1002095412157 OI'D, 'BD maremaruka 9 ki

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChHI CETU
HUHTEPHET
1. https://web.telegram.org/a/#-1002095412157 OI'D, 'BD maremaTtuka

2. https://sdamgia.ru/



3,https://oge.fipi.ru/bank/ OTKpBITEIIl OaHK TECTOBBIX 3aTaHUIA
4 https://foxford.ru/catalog/trial-
exams?utm_referrer=https %3 A%2F%2Fyandex.ru%2F GecriiatHbie TpOOHUKU

oI, I'BO
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