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HOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIsE€TCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOTO OOLIEro
o0Opa3oBaHus: OHA 00ECIIEYMBAET U3YUYECHHUE JIPYTUX JUCLUUIUINH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TYMAHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
IPOJOJKEHUsT 00pa30BaHus U B MOBCEIHEBHOM KU3HU. Pa3BuTne y o0ydaronumxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOXKACHUM M CYUIHOCTH alreOpanyecKux
abcTpakiuii, cnoco0e OTpaKeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B MpPUPOJE U OOIIECTBE, PO MaTEMaTHYECKOTO MOJEIMPOBAHHS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y KayeCTB MBIIUICHUS, HEOOXOAUMBIX JJIsl afanTallid B COBPEMEHHOM LU(PpOBOM
oOmectBe. M3ydenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHHMBaTh, HAXOAWTb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI M BBIBOJIBI,
dbopmynupoBath yTBepkaeHUs. OCBOCHHUE Kypca anreOpbl 00eCIeYuBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUS] OO0YyYarolMXCsA: OHM HCHOJB3YIOT JAEIyKTUBHBIE U
MHAYKTUBHBIE PacCyKJeHusi, 0000LIeHNEe U KOHKPETU3alN0, a0CTparupoBaHue u
aHajmornto. OOydeHwe  aireOpe  MOpeANnojaraeT  3HAYUTEIBHBIM  O0BEM
CaMOCTOSITENIFHOM  JIEATENBHOCTH OOYyYaIOUIUXCSA, MO3TOMY CaMOCTOSTEIbHOE
pelIeHne 3a1a4 SBISETCS peaan3anueil 1esTeNbHOCTHOrO MPUHIIUIIA O0YUEHHUS.

B crpykrype mporpaMMmbl y4ueOHOTO Kypca «Airedpa» naias OCHOBHOTO
o0uiero o0pa3oBaHys OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOANYECKHE
nuHUH: «Yucnaa v BRIYHCICHUSY, «ANreOpandeckie BBIPAKEHUN», «YPaBHEHUS U
HepaBeHCTBay, «DyHkiuny. Kaxmgas w3 3THX coxepikaTeabHO-METOINYECKUX
JMHUM pa3BUBAETCs HA NPOTSHKEHUM TPEX JIET U3YUYECHUS Kypca, B3aUMOICHCTBYS €
ApyTMMH €ro JUHUAMH. B Xxone wu3yueHuss ydyeOHOro Kypca 0Oydaromumcs
MPUXOJUTCS JIOTHYECKH PACCYXKIaTh, MCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI
HEKOTOpPBhIE OCHOBBI JIOTMKH, MPEICTAaBICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOr0 0Opa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJACHUIO OOYyJaIOIIMMUCS
OCHOB  YHUBEPCAJBHOTO  MaTeMaTHueckoro s3bpika. CopepxaTelbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO yuyeOHOTro Kypca «AureOpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapakTep.

Copepxxanne nuHMM «Yuclia W BBIYUCICHUS» CIYKUT OCHOBOW MJis
JaJIbHEHIIer0 U3y4YeHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroIIMXcCs
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS TOJIb30BaTHCS aJTOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
*KW3HU. PazBuTHEe MOHATUSA O YUCJIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
CBS3aHO C PAIMOHATHHBIMHU W HWPPANMOHATIBHBIMH YHCIIaMU, (HOpMUPOBaAHHEM



MIPEACTABICHU O JEHCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOEHHS YHUCIOBOM
JUHUU OTHECEHO K CpeHeMy 001IeMy 00pa3oBaHHIO.

Coneprkanue IByX anreOpandecKux JMHUN — « Alredpandeckue BhIPaKEHUsD
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y 0OYYAIOIIUXCS
MaTEeMaTHYECKOro anmapara, HeoOXOJUMOTro JJIsl PELICHHUS 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M MPaKTUKO-OPHUEHTHUPOBAHHBIX 3afady. Ha ypoBHe
OCHOBHOTO 0011ero 00pa3oBaHusi y4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
palMOHABHBIX BhIpAXKEHUH. ANreOpa JEMOHCTPUPYET 3HAUYCHHUE MATEMAaTUKH Kak
A3bIKa I TOCTPOEHUS MATEMATUYECKUX MOJEJEH, ONMUCAaHMUS IPOLECCOB U
ABIIGHUN peanpHOrO Mupa. B 3amaunm oOydeHuss anreOpe BXOAAT Takke
JalbHEHIIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIWMOTO, B
YacCTHOCTH, JJII OCBOCHHMS Kypca UWH(MOPMATHUKUA, M OBJAJCHUE HaBBIKAMU
JNEeNyKTUBHBIX paccyxaeHuil. [IpeoOpa3oBanne cUMBOJIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUs, CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUECTBY.

Conepxanve GyHKIIMOHATBHO-Tpa()UUECKON JIMHUM HALIEJICHO Ha TOTyYEHHE
oOy4JaronMMucs 3HaHUW O (PYHKIMSIX KaK BaKHEHIIe MaTeMaTHU4ecKOW MOJETn
JUIS OTUCAHUS U UCCIIEOBaHMsI Pa3HOOOPA3HBIX MPOLECCOB U SBJIECHUI B IPUPOJIE
u obmecTtBe. M3ydyeHue marepuasa COCOOCTBYET Pa3BUTHIO Yy OOYyYarOIIMXCS
YMEHUS UCIOJIb30BATh PA3JINYHbIE BhIPA3UTEIbHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIIOBECHbIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIad B (opMUpOBaHUE
NPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU LIUBUWIN3ALMH U KYJIbTYPHI.

CornacHo yueOHOMYy MIaHy B 7-9 Kjaccax u3ydaercs Y4YeOHBIH Kypc
«Anre0Opa», KOTOPBIH BKIIIOUAET CIIEAYIOIIME OCHOBHBIE pa3esibl COJAEpPKAHUS:
«Uucna ¥ BBIUMCIEHUSA», «ANTeOpanyecKkue BBIPAKEHUS», «YPAaBHEHUS U
HEpaBeHCTBA», «DyHKIIMN.

Ha usyuenue yuebHoro kypca «Anredpa» orsoautcs 306 gacos: B 7 Kjacce
— 102 ygaca (3 gaca B Heneno), B 8 kinacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 4gaca (3 yaca B HeZIeliO).



COILEPKAHUE OBYUYEHUSA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

JpoOu OOBIKHOBEHHBIE M JI€CATUYHBIC, IIEPEXO] OT OJHOW (POpMBI 3amucu
apobdeit k apyroil. IloHsATME palMOHAIBHOIO 4YHUCHA, 3alUCh, CPaBHEHHE,
VOOPSAOYMBAHUE  PAMOHANBHBIX  4Ynced. Apudmernyeckue JEHCTBUS C
palMOHAIIBHBIMYA YMCIIamMu. Pelenue 3aaad U3 peaJlbHOW NPAaKTHKW HA 4acTH, Ha
TpoOH.

CreneHp ¢ HaTypajJbHBIM I[IOKa3aTeJIEeM: ONpENEIEeHHUEe, IMpeoOpa3oBaHUE
BBIPKEHUI HA OCHOBE OIpeeNIeHUs, 3auch Oonbux uncend. [IporeHTsl, 3anuch
MIPOLICHTOB B BUJE ApoOU U IpoOW B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1aud Ha
ITPOLIEHTHI, PEIICHHE 3aJ1a4 U3 PEaJIbHOM ITPAKTUKH.

IIppuMeHeHne IPU3HAKOB  JEIUMOCTH, PA3JI0KEHUE HAa  MHOXKUTEIU
HaTypAJIbHBIX YUCEIL.

PeanbHple  3aBUCHMMOCTHM, B TOM 4YHuCile I@psiMas W oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepemMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C NIEPEMEHHOU. JlomycTumble
3Ha4YeHUs NepeMeHHbIX. [IpencraBienre 3aBUCUMOCTI MEXKY BEJIMUMHAMU B BUJIE
(dopmynbsl. Beruucienus no popmynam. [IpeodpaszoBannue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAXEHMs, MpaBWiIa MpeoOpa3oBaHUs CyMM U
POU3BE/ICHUH, TPaBUIa PACKPBITUS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIEHBI. CteneHp MHOrowieHa. CiioKeHue, BhIUUTaHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBl M KBagpaT pasHocTtu. Popmysia pa3HOCTH KBaaparoB. Pazmoxenue
MHOI'OYJICHOB Ha MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHHs, IpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPABHEHU.

JIluHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEeHUH. CocCTaBlI€HHE YpaBHEHUH IO
YCJOBHIO 3a71auy. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO YPABHEHUM.

JIuneitHoe ypaBHEHUE C IBYMs MEepEeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEHHBIX YpaBHEHUW C JBYMs IIEpeMEHHbIMU. PemeHune cucreM ypaBHEHUMU
crocoboM MoACTaHOBKH. IlpuMepsl pemieHus: TEKCTOBBIX 3aJady C MOMOUIbIO
CUCTEM YPaBHECHUM.

DyHKUNHA



Koopaunara Touku Ha npsimou. UucnoBsle TpOMeEXYyTKU. PaccTosiHue mexny
IBYMsI TOYKAMU KOOPAUHATHOM IPSIMOM.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca U opauHaTa
TOUYKH Ha KOOpJAMHATHOM II0cKOCTH. [Ipumeps! rpadukoB, 3aJaHHBIX (GOpMYIaMu.
Urenune rpadukoB peanbHbIX 3aBucumocted. Ilonsarue ¢ynkuuu. ['paduk
¢ynkiuu. CoiictBa Qpynkumii. Jluneiitnas Qyukuums, e€ rpaduk. ['padux dyHxmm
y = [x|. I'paduueckoe perieHne JIMHEWHBIX ypaBHEHUH M CHCTEM JIMHEWHBIX
YPaBHCHUU.

8 KVIACC

Yuciaa 1 BBIYUCTCHUSA

KBagpatHelii kopeHb U3 uucia. [loHsATHEe 00 UppalMOHAIBHOM YHCIIE.
JlecaTuuHble TPUOIMKEHUST UppAlIMOHANIBHBIX uncelsl. CBoicTBa apudmMeTnyecKux
KBaJIpaTHBIX KOPHEHN U X MPUMEHEHUE K MPEe0OPa30BAHUIO YNCIOBBIX BhIpaKECHUN
Y BBIYMCJIEHUSIM. JIeHCTBUTEIIBHBIE YUCIIA.

Crenenb ¢ LenbIM NoKa3aTeneM U €€ cpoiicTBa. CTaHaapTHas 3aMUCh YUCIa.

AJire0panvecKue BbIPAKEHUS

KBampaTHbiii  TpEéXuieH, pa3joKEHUE KBAJAPATHOrO  TpEXUIEHAa  Ha
MHOXUTEJH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CrnoxeHue, BbIYMTAHHE, YMHOXXEHHE, [IEJICHUE alreOpandeckux JapoOei.
PannoHanbHbie BBIpaXKEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-palMOHATBHBIC YPABHEHUSI.

I'paduyeckas uHTEpHIpeTalvsl YpaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHU C JABYyMS IEepeMEHHbIMHU. lIpumepsl pemieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OAHOM IEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM.

DyHKUNHA

[lonsitue ¢ynkuuu. OONacTh ONpeAesieHUsT W MHOXKECTBO 3HAYEHUU
¢ynkuuu. CiocoOsl 3a1anus PyHKIUH.

I'padpux dynkmun. Utenuwe cpoiicTB ¢yHkmmu mo e€ rpaduxy. [Ipumepsr
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATTLHBIE TPOIECCHI.



OyHKIMKA, OINMUCHIBAIOIIME NPSIMYI0O M OOpaTHYIHO IPOIMOPIHUOHAIBHBIC
3aBHCHMOCTH, uX rpaduki. OyHkumn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pellicHHe YpaBHCHHI U CHCTEM YPaBHCHUIA.

9 KJIACC

Yucaa 1 BIYMCICHUS

PannonanbHbie yuCia, uppalioOHAIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIC ApoOH. MHOXKECTBO IEUCTBUTEIBHBIX YUCEN, ACHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHBIE MeCATUYHBIE IpoOu. B3amMHO OIHO3HAYHOE COOTBETCTBHE
MEXKAY MHOXKECTBOM JEUCTBUTEIBHBIX YUCET U KOOPAUHATHOM MIPSMOI.

CpaBHEeHHME JIEUCTBUTENIbHBIX 4YHCEN, apuU(PMETUYECKUe JEHUCTBUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOLIETO MHpa, AJIUTENBHOCTh IPOIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnnkE€HHOE 3HAYEHUE BEJIMYMHBI, TOYHOCTh NpHOIMmxKeHus1. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYMCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneriHOE ypaBHEHME. PenieHne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBampaTHoe ypaBHeHue. PenieHne ypaBHEHHN, CBOASIIMXCSA K KBaJIpPaTHBIM.
bukBaapartHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTEIIEHEN Pa3/I0’KEHUEM Ha MHOXKUTEIIN.

Pemenue apoOHO-paliMOHaNIbHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMEHHbIMH M ero rpaduk. Pemienue cucrem IByx
JIMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU. PellieHne cucTteM IByX YpaBHECHUH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTopoi creneHu. [paduueckas
VMHTEPIPETALNS CUCTEMbI YPABHEHUH C IByMS [IEPEMEHHBIMU.

Petienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JIMHEMHBIX HEPAaBEHCTB C OJHOM IiepeMeHHOW. KBanpartHele HepaBeHCTBa.
I'paduueckas uHTEpHpeTanysi HEPABEHCTB W CHUCTEM HEPABEHCTB C ABYMS
NIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ynkuus, €€ rpaduxk u cBoiictBa. [lapabona, KoOpaHHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPaAOOJIBI.

Ipadukn byakmmii: y = kx, y = kx + b, y = k/x, y =x3,y =Vx, y = |x| , n ux
CBONCTBA.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccum



IlonsTe 4YMCIOBOM MOCJIEAOBATEIILHOCTH. 3aJaHHUE I10CIEIOBATSIBHOCTH
PEKyppEeHTHOM opMyIoit u GopmMyIoi N-ro 4ieHa.

Apudmernueckas U reoMmerpuyeckass mporpeccuud. Popmysbl N-ro ujieHa
apu(METHIECKON U TEOMETPUIECKON MPOTPECCHl, CYMMBI MIEPBBIX N WICHOB.

N3obpakeHne ujaeHOB apu(METHUYECKOH M TIeOMETPUUYECKOM IPOTrpecCHid
TOYKaMH HAa KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHCHUIHUAIBHBIN POCT.
Cno>xHbI€ TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS MPOrpaMMbl  Y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCs:

1) maTpuoTnyeckoe BOCIMTAHUE:

NPOSIBIECHUEM MHTEpeca K TMPOIUIOMY U  HACTOSIIEMY POCCUHCKOU
MaTeéMaTUKH, L[EHHOCTHbIM OTHOUIEHMEM K  JIOCTHKECHHSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JTOCTUKEHUN B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITOJHEHUIO 00SI3aHHOCTEH TpakIaHWHA U pealh3allii ero
npaB, TMPEJICTAaBICHUEM O MaTEeMaTHYECKUX OCHOBax (YHKIIHMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYP T'Pa’kKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO 3THUYECKUX MPOOIEM, CBSI3aHHBIX
C TMPAaKTUYECKHUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B €S TEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B PEHICHUHM NPAKTHUUYECKUX 3ajady
MaTeMaTUYeCKOW HANpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MaTEMaTHYECKOIO
oOpa3oBaHMsI Ha TPOTSHDKEHWHM BCEHM JKU3HU MJIs YCHEIIHOW TpodeccroHambHOM
JESATETPHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATIHLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CHOCOOHOCTBIO K OMOILMOHAJIBHOMY U  3CTETHUECKOMY BOCHPUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ad, PEHICHUH, pPacCyXICHHA, YMEHUIO BHUJECTh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaluel B JACATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MIPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOJBI U
oOIecTBa, MOHMMAHMEM MAaTEMAaTUYECKOW HayKu Kak cdepbl 4YeloBEYECKON
NeATEeIbHOCTH, ATANoB €€ Pa3BUTHUS U 3HAUMMOCTH JJISI Pa3BUTHS ITUBHIM3ALINU,
OBJIAJICHUEM SI3BIKOM MAaTEMaTHUKH U MAaTEeMaTUYECKOW KYJIbTypOM KakK CpPeJCTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIINMU HaBBIKAMU HCCIIEIOBATEIbCKON
NEATEIIbHOCTH;



6) ¢usnueckoe BocmuTaHue, (popMHpoOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO IIPUMEHATH MaTEMaTUYECKHE 3HAHHUS B HMHTEpecax CBOETO
3I0pOBbSl, BEIEHUS  370pPOBOrO  oOOpa3a  KHU3HU  (30pOBOE  IHUTAHMUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHH W OTObIXa, peEryJspHas Quandeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHU, MNPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOTO K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JIOrMYeCKOe BOCIIMTAHHE:

OpHEHTalMel Ha IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUMN Ul pEUICHUs 3a1ad
B 00JacTH COXPAHHOCTH OKpPYXKAlollel cpeapl, IMJIaHUPOBAaHUS TOCTYNKOB U
OLIEHKM MX BO3MOXHBIX IIOCIEICTBUM IS OKPYXKAIOLIEH CPEAbl, OCO3HAHUEM
rJ1I00aJIbHOTO XapaKTepa KOJOTMYECKUX MPOOJIEM U IIyTeH UX PELCHUs;

8) aganTanusi K M3MEHAIUMCS YCJIOBHAM COUMAJIBHOW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIOBHUSAX HEONPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 NMPAKTUYECKYIO IEATENBHOCTh, B TOM YHCIIE
YMEHHUE YUYUTBHCSA y APYTHUX JItOoJed, NMpuoOpeTaTb B COBMECTHOM JAEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUH U3 OIIbITa IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHUCIE
(opMynHpOBATH UAEH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaThb JEPUIUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE,

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPHUHUMATH
CTPECCOBYIO CHUTyallMI0 KakK BbI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMbIE pelIeHus U JeHCTBUA, (HOPMYJIUPOBATh W OLIEHUBATh PUCKH U
HoceACTBUS, (POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornueckue aAeicTBU:

e BBIABISITH M XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
O00OBEKTOB, TOHATHN, OTHOIICHWA MEXIy MOHITHSAMHU, (HOPMYIUPOBATH
OTpeNeeHUs]  MOHATWUN, YCTAHABIUBATh CYIIECTBEHHBIM  MPHU3HAK
Kiaccuukanuu, OCHOBAaHWS JJIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIIbHBIE W OTPUIIATENIbHBIE, €IWHUYHBIC, YaCTHBICE M OOIIHe,
YCIJIOBHBIE;



e BBIBISITH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUAX U YTBEPXKICHUSX,
npemjaratb  KpUTEpUM  JUIL  BBIABJICHHMS ~ 3aKOHOMEPHOCTEM  H
IIPOTUBOPECUHH;

e JIeNaTh BBIBOJABI C HCIIOJIb30BAHHEM 33aKOHOB JIOTHKH, JI€IYKTUBHBIX M
MHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI M0 aHAJIOTUH;

e pa3zOupaTh I0KA3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHUN (MPAMBIE U OT
IPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEIbHO HECIIOKHBIE J0KA3aTebCTBA
MaTeMaTUYeCKuX (HaKToOB, BBICTpaUBaTh AapryMEHTALMI0, IPUBOAUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh crmoco0 pemieHus y4yeOHOM 3ajaud (CpaBHHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HaubOosiee MNOAXOASAIUMNA € YYETOM
CaMOCTOSATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

e HCIOJb30BATh BOIPOCHI KaK HCCIEAOBATEIIbCKUNA MHCTPYMEHT MO3HAHUS,
(opMynHpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOPEUYUE, NPOOIEMY,
CaMOCTOSITEJIPHO YCTaHABJIMBATh HCKOMOE U JlaHHOE, (OpPMHUPOBATH
TMIIOTE3Y, ApTYMEHTHPOBATh CBOKO NO3ULINIO0, MHEHHE;

e TMPOBOJAHUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIOKHbBIN
AKCIIEPUMEHT,  HEOONBIIOE  HCCIAEAOBAaHME IO  YCTAaHOBIICHHUIO
OCOOEHHOCTEM MaTeMaTHMYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXy COOOM;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIIEHUSI M BBIBOJBI IO pe3yjIbTaTam
MPOBEAEHHOTO HAOJIIO/ICHUS], MCCIIEOBAaHUs, OLIEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIEHUI;

e IIPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IIPOLlECCa, a TAKXKE BBIIBUTATh
IPEAIOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaumeii:

e BBIBJISITH HEJAOCTATOYHOCTh U HM30BITOYHOCTh HH(GOPMALMH, JAHHBIX,
HEO0OXOAMMBIX JJIs PELICHUS 3a]a4H;

e BBIOMpaATh, aHAJIM3UPOBATH, CUCTEMATHU3UPOBATh M HWHTEPIPETHPOBATDH
MH(POPMAIUIO PA3IUYHBIX BUAOB U (OPM NPEICTABICHUS;

e BbIOMpaTh (opMy mpeacTaBieHUs HHPOPMALMUU U WUIIOCTPUPOBATH
peniaemMble 3ajlayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIUSIMU;

e OIICHMBATh HAA&KHOCTH HMH(MOPMAIMHM IO KPUTEPHSM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KomMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIE JeHCTBUS:



BOCHPUHUMATh H  (HOPMYNIHpPOBaTh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOUIEHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUKY 3PEHHs B YCTHBIX M NHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHUS IO
XOJy pelleHus 3ajaui, KOMMEHTHUPOBATh ITOJY4EHHbIN pe3yNbTarT;

B X0/I¢ 00CYKJIeHUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI,
poOJIeMBI, peIIaeMoil 3a/1auu, BBICKAa3bIBaTh UJEH, HALICJICHHBIE HA MIOUCK
pEelIeHMs, COIOCTAaBIATh CBOM CYXKIEHHA C CYXICHHSIMH JPYTHUX
YYaCTHUKOB JAHasiora, oOHapyXUBaTh pa3Myle U CXOJCTBO MO3UILMH, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIACUs, CBOU BO3PAKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHMs  3aJayd,  HKCIIEPUMEHTA,
UCCIIEIOBAHMs,  TMPOEKTa,  CAMOCTOSTEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 MPE3EHTAMN U OCOOEHHOCTEN ayUTOPHH;
NOHMMAaTh W HUCIOJNB30BaTh  IPEUMYIIECTBA  KOMaHIHOM  H
UHAMBUIyaJIbHOM paboOThl NpU pPELIEHUH YYEOHBIX MaTeMaTHYECKHX
3a1ad4;

MPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paloOThl, pacmpelneisTb BUABI pPadOT, JOTrOBapHUBAThCA,
o0CyKIaTh MPOLECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOICH;

y4acTBOBaTh B TIPYNIOBBIX (opmax paboTsl (0OcyxneHus, OOMEeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JPYTu€), BBIIOJHATH CBOK YacTh
paboThl ¥ KOOPJMHUPOBATH CBOU JEHCTBUS C APYTUMU WIEHAMU KOMaH/IbI,
OLICHHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSIM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, QITOPUTM pElIeHUs 3a7auu (WU ero
4acTh), BBIOMpATh CIOCOO pEIIeHHsS C Y4ETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATb U KOPPEKTUPOBAThH
BApUAHTHI pEICHUH C Y4ETOM HOBOM MH(MOpMAIUK.

CﬂMOKOHTpOJ’Ib, AMOIUOHAJIbHBbIN HHTEJIEKT:

BJIQJCTh CIOCO0AMU  CaMOMNPOBEPKH, CaMOKOHTPOJIA Ipolecca W
pe3yJibTaTa pelIeHUs MaTEMAaTHYECKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH TIPU PEUICHUU
3aa4d, BHOCUTb KOPPEKTHBBI B [EITEIPHOCTh HAa OCHOBE HOBBIX
00CTOSITEHCTB, HAMICHHBIX OIMOOK, BRISIBICHHBIX TPYAHOCTEIH;
OLICHHBATh COOTBETCTBUE PE3YyJIbTaTa AECATEIIBHOCTU IMOCTABJICHHOW LIEJIU
U YCIIOBUSIM, OOBSICHITh MPUYUHBI JOCTHKECHUS WIM HEJIOCTHIXKESHUS 1IEJIH,
HaXOJIUTh OIIUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY .



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyueHus B 7 KJjacce OOyyarolluMicsa TMOJYYUT CIEAYIOLINE
MPEIMETHBIC PE3YIbTATHI:

Yncsia v BbIYMCJIEHUS

BoinonHsaTh, coyeTass yCTHbIE W NHUChbMEHHBbIE MNPUEMBI, apuMeTHUYecKue
JNEUCTBUS C PallMOHATIBHBIMU YUCIAMU.

Haxonuth 3HayeHUsI YUCIOBBIX BBIPAKEHUH, MPUMEHSIThH Pa3HOOOpa3HbIC
CIocOObl U MPUEMBI BHIYMCIICHUS] 3HAYEHUN APOOHBIX BBIPAXKECHUM, COAEpKAIINX
OOBIKHOBEHHBIE U ICCATHYHBIE TPOOH.

[lepexoauTh OoT 0AHON (HOPMBI 3aMKMCH YUCEN K APYroi (mpeoOpa3oBhIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPSAI0YUBATH PAIUOHAIIBHBIC YUCIIA.

OKpyrJsITh 4ncna.

BhINOMHATS MPUKUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUMN, OLEHKY 3HAYCHHI
YUCJIOBBIX BBIPAKCHUI. BBINOIHATE ACHCTBHS CO CTENEHSMH C HATypaJbHBIMU
MOKa3aTeIIMHU.

[IpuMeHsTh IPU3HAKK IETUMOCTH, PA3JIOKEHUE HA MHOKHUTEIN HATYPaTIbHbBIX
quced.

Pemats mpakTUKO-OPUEHTHPOBAHHBIE 33JaY, CBSI3aHHBIE C OTHOLICHHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTBIO BEJIMYMH, MPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7a4d ¢ y4€TOM OTPAaHMYCHMH, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 00bEKTOB.

AJire0panvecKue BbIPaKEeHUs!

Hcnonb3oBath anredpanyecKkyto TEPMHUHOJIOTHIO M CUMBOJHKY, TIPUMEHSTh
e€ B MpoIecce OCBOCHUS yueOHOT0 MaTepHaia.

HaxoguTh 3HaueHus OYKBEHHBIX BBIpaKEHUW NPHU 3aJaHHBIX 3HAUYCHMSIX
MePEMEHHBIX.

BeimonHsaTh mpeoOpa3oBaHus  LETOTO  BBIPAKEHHWS B MHOTOYJICH
PUBEACHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPHITUEM CKOOOK.

BeinmonHAT, yMHOXEHHUE OJHOYJIEHA HAa MHOTOWIEH W MHOTOYIeHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBbI M KBaJjpaTa pa3HOCTH.

OcCylIecTBIATh Pa30KEHUE MHOTOWICHOB HAa MHOXHUTEIN C IMOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOIIEro MHOMXWTENS, TPYNIUPOBKH  CIAracMbIX,
npuMeHeHus: (GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumensTh nMpeoOpa3oBaHUs MHOTOWICHOB JJIsI PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonbs30BaTh CBOMCTBA CTENEHENM C HATYPAIbHBIMHU IIOKA3aTEISAMHU IS
peoOpa3oBaHUsl BHIPAKCHUI.



YpaBHeHHs U HEPABEHCTBA

Pemars nMHENHBIE YpaBHEHHA C OJHOM IIEPEMEHHOW, NPUMEHSASA IPaBUIIA
Iepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIILHOMY emy. [IpoBepsTh, sSBIIIETCS
JIX YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduvecKkre METO bl IPU PEIICHUHN JTMHEWHBIX YPaBHEHUNA U HX
CUCTEM.

[lonGupats mpuMepbl Map YHUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO
YPAaBHEHHUS C ABYMSI IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpauK JMHEWHOTO YpaBHEHHUS C
IBYMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cuctemsbl ABYX JIMHEHHBIX YPABHEHUW C JIBYMsS NTIEPEMEHHBIMH, B TOM
quclie rpadu4yecKu.

CocTaBisATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHIO 3aJayd, HWHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a1a4M MOJy4EHHBIN pe3yJIbTarT.

DOyHKUUHA

N306paxaTh Ha KOOPJAUHATHON MPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAUHATAaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIACHIBATh YUCIOBBIE IPOMEKYTKH HA
anreOpanyeckoMm si3bIKeE.

OtMeyaTh B KOOPAMHATHOW IIJIOCKOCTH TOYKU IO 3aJIaHHBIM KOOPJMHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh C TMOMOUIbIO (PYHKIHMH HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BpPEMS, PACCTOSHHUE, II€HA, KOJMYECTBO, CTOMUMOCTD,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

HaxoauTs 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHUS W aHalnu3a WH)Oopmaiuw,
M3BJIEKATh U MHTEPIPETUPOBATh MH(OPMAIUIO U3 TPaUKOB pEAbHBIX MPOLECCOB
Y 3aBUCHUMOCTEM.

K xoHiy oOydenuss B 8 kJiacce OOyYarONIMICAd TMOJYYUT CIEAYIOIINE
PEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYUCICHUSA

Hcnonp30BaTh HaydajdbHBIE MPEACTABICHHUS O MHOKECTBE JEHCTBUTEIBHBIX
quceN JIsl CPAaBHEHMSI, OKPYTJIEHUSI U BbIUUCIECHUN, N300pakaTh JACHCTBUTEIbHbBIC
YyyCJia TOYKaMH Ha KOOPAUHATHOM ITPSMOM.

[IpumensTh TOHATHE apU(METUYECKOTO0 KBAJIPATHOTO KOPHS, HAXOIHUTh
KBaJIpaTHbIE KOPHHU, MCIOJB3YysSd MPH HEOOXOJWMOCTH KaJIbKYJSTOP, BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEp)KAUIUX KBaJApPaTHbIE KOPHHU, HCIOJIb3Ys
CBOMCTBA KOPHEW.



Hcnonp30BaTh 3amucu OONBIIMX W MaJbIX YUCEN C MOMOIIBIO JECATUYHBIX
npobeit u creneneit uncna 10.

AuireOpandecKkue BbIPaKeHUSA

[IpuMeHATh TOHATHE CTENEHM C IEJIbIM [OKa3aTesleM, BBINOIHATh
peoOpa30BaHUs BEIPAKEHUH, COACPIKAIINX CTEIIEHH C LIETBIM MTOKA3aTeIeM.

BuIONMHATE TOXKIECTBEHHBIE MPEOOpa3OBaHUsl PaIlMOHATIBHBIX BBIPAKCHUN
Ha OCHOBE MPaBUJI ICHCTBUN HAJ MHOTOWICHAMH U aIreOpandecKuMu APOOsSIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKHUTEIIH.

[IpumeHnsTh Mpeodpa3oBaHUs BEIPAKEHUM JIs1 pEIICHUS Pa3IMYHbIX 3a/1ay U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHelHbIe, KBaJpaTHbIE YpaBHEHHUS U pallMOHAJIbHBIE ypaBHEHUS,
CBOJISIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMH.

[IpoBouTh mpocTeMine UuccaeoBaHusl YPAaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE C IPUMEHEHHEM TpapUUecKuX MpeACcTaBleHUl (yCTaHaBIUBATh, UMEET
JM ypaBHEHHE WU CHUCTEMa ypAaBHEHUW PEIICHUS, €CIU HWMEET, TO CKOJIbKO, U
nmpouee).

[lepexonuTh OT cIOBECHOH (OPMYIUPOBKH 3ahaud K €€ anredpandeckon
MOJIETM C TIOMOIIBIO COCTaBICHUS YpaBHEHHUS WU CHCTEMbl YPaBHEHHIA,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIYyYCHHBIN pe3ynbTar.

[IpuMeHATh CBOWCTBAa YMCIOBBIX HEPABEHCTB I CpaBHEHHUSA, OIICHKH,
peniaTh JIMHEWHbIE HEPABEHCTBA C OJIHOM TMEPEeMEHHOM M HUX CUCTEMBI, JaBaTh
rpa@uUecKyr0 WJUIIOCTPAIIMI0 MHOXXECTBA PEIICHUNA HEPABEHCTBA, CHUCTEMbI
HEPABEHCTB.

DOYyHKIUU

[TonumMaTe U KCMONB30BATh (PYHKIIMOHAIBHBIC TOHSATUS U S3BIK (TEPMHHBI,
CUMBOJIMYECKUE O0O3HAYCHMS), ONMPENCNsITh 3Ha4eHHE (YHKIMH IO 3HAYCHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y =kix,y =x2,y =x3,y = [x|, y = VX, ONHCBIBaTb CBO}CTBA YHCIOBOI
dbyHKIuu 110 €€ rpaduky.

K koHuy oO0yueHuss B 9 kjacce oOyd4aromuiicsi MOJYYHUT CJEAyIOIIHe
IpeIMETHBIC PE3YyIbTaThI:

Yuciia ¥ BBIYUCTICHUS

CpaBHUBATH U YIOPSAJOUYNBATH PAIMOHAIBHBIC U UPPAIIMOHATLHBIC YHCIIA.

BoeimonasaTe  apudMeTnyeckue JACUCTBUS €  pPAllMOHATBHBIMU —YHCIIAMH,
codyeras YCTHbIE M TIMCBMEHHBIE TPUEMBI, BBINIOJHATH BBIYUCICHUS C
UppaIMoHaIbHBIMU YHCIIAMHU.



Haxonnte 3HaueHWss cTeneHeW ¢ LeNbIMU MOKa3aTelsIMU M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKECHUIA.

OKpyriiaTh JE€UCTBUTEIBHBIC YHCJA, BBINOIHATH MPUKUJKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHMS U HEPABEHCTBA

Pemiats nuHEHbIE M KBaJpaTHbIE YpPaBHEHUS, YPAaBHEHUSI, CBOJSIIMECT K
HUM, TTPOCTEUIITHE APOOHO-PAIIMOHAIEHBIE YPaBHCHHUS.

PemaTte cuctembl JIBYX JHMHEHWHBIX YPAaBHEHHH C ABYMsI NMEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBJISICTCS JIMHEUHBIM.

Pemiath TekcTOBbIE 3aJauu  aireOpamndeckum CrocoOoM ¢  TMOMOIUIBIO
COCTABJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPaBHEHUM C IBYMsI IEPEMEHHBIMH.

[IpoBoaMTh MpOCTEMIINE UCCIEAOBAHUS YPABHEHU U CUCTEM YpaBHECHUH, B
TOM YHCJIE ¢ IPUMEHEHUEM T'papUUIECKUX MPeACTaBICHUM (yCTaHABIMBATh, UMEET
JI1 ypaBHEHUE WJIM CHUCTEMa ypaBHEHUW PEIICHMS, €CIIM HUMEET, TO CKOJIbKO, U
npouee).

Pemiats nuHelHBbIE HEPaBEHCTBA, KBAJpAaTHBIC HEPABEHCTBA, HU300paXKaTh
pellieHue HEPaBEHCTB HA YHCJIOBOM MPSMOM, 3alUCHIBaTh PEIICHUE C MOMOIIbIO
CHMBOJIOB.

Pemiath  cuCTeMBbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOUAIOIIME KBaJIpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3aMMMCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA MPU PEIICHUM PA3JIWYHbBIX 3a7a4.

DyHKUUHA

Pacno3naBath (QyHKIMM U3y4eHHBIX BHIOB. [loKa3piBaTh CXEeMaTHYECKU

pacrooKeHUe Ha KOOPIUHATHON IUIOCKOCTH TpagukoB QyHKIMIA Buga: Yy = KX, Y
=kx+ b, y=kix, y=ax2 + bx + ¢,y = x3, y = Vx, y = ||, B 3aBHCHMOCTH OT
3HaYE€HUN KOA(PPUIIMEHTOB, ONKUCHIBATH CBOMCTBA (PYHKIIUH.

Ctpouth M n300pakaTh CXEeMaTHYECKH TpadUKU KBAJAPATUUYHBIX (DYHKITHA,
OIHCHIBATh CBOWCTBA KBAIpaTUUHBIX (QYHKIUI 10 X rpadukam.

Pacnio3naBaTh KBaApaTUYHYyO (PYHKIUIO 1O (popmylie, IPUBOAUTH TPUMEPHI
KBaAPAaTUYHBIX (YHKLIMNA U3 peabHOMN )XKU3HU, PUZUKHU, TEOMETPUH.

Yucii0BbIe NMOCTIEA0BATEILHOCTH M IIPOrPeCCHH

Pacrio3naBaTh apu(MeTHUYECKyl0 U TE€OMETPUYECKYIO0 TMPOTPECCHU NpU
Pa3HBIX CI0CO0aX 3a/IaHMsI.

BbBIMONHAT  BBIYMCIEHHS €  HCHOJb30BaHHEM (opmMysnl n-ro 4iieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N YJICHOB.

N300paxaTh YI€HBl IOCJIEIOBAaTEIbBHOCTH TOYKAMHM Ha KOOPAWHATHOU
IIJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IIOCJIEIOBATEILHOCTSIMU, B TOM
YHUCJIE 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJIBKYJISATOPA, ITU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Yucna v BeluMcieHus. PanronanbHbie o5 2 bubnuorexa [JOK
qyclia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
AnreOpandecKkue BhIpaKEHUS 27 1 https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
¥ paBHEHHS 1 HEPABCHCTRA 20 ! https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
Koopanwatst u rpaguici. Gyniciun 24 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
Tosroperue u 0bobmenne 6 2 https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 7 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3jaesioB U TeM ungposbie
Ne i/l P Konrpoubusie IIpakTuueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
. 1
1 Uucna u Beruucinenus. KBagpaTasie KOpHU 15 httos://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHp ¢ UeabiM 7 bubnuorexa [JOK
MOKa3aTeleM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 1 bubnnorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnuoreka [IOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbie 15 1 bubnnorexka [JOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1
VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
) .
8 YHKUHH. OCHOBHEIC HOHATHS > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 losToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/l P Konrpoabnbsie IIpakruueckue (uidpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BeruucieHus. JleiicTBUTeNbHbIE 9 1 bubnnorexa [JOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnnorexa [JOK
OJHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
> Dy 16 L https://m.edso00.ru/7f419d08
bu6nmorexa LIOK
6 YucIoBbIE OCIEN0BATEILHOCTHU 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 7 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
) Apudmernueckue neiicTBus ¢ 1
paIMoHaIbHBIMU YHCIIAMU
3 Apudmernueckue TeUCTBUS C 1
paIMoHaIbHBIMU YHCIIAMHU
4 Apudmernueckue T1eUCTBUS C 1
paIoHaIbHBIMU YHCIAMU
5 Apudmernueckue neiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
5 ApudmeTrnueckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
7 CpaBHeHue, ynopsao4uBaHue 1
paIMoOHaTBHBIX YHCEN
8 CpaBHeHMe, ynops10uMBaHue 1
paoHaTBHBIX YHCET
9 KontponbHas padora Nel "Bxoanas" 1 1
10 CreneHb ¢ HaTypaJbHBIM 1 bubnmuotexa [JOK
IOKa3areyieM https://m.edsoo.ru/7f4211de
11 Cremnenb ¢ HATYpATbHBIM 1 bubnmnorexa [JOK
II0Ka3aTeyieM https://m.edso0.ru/7f421382
12 CreneHs ¢ HaTypalIbHBIM 1 bubnuorexa [IOK



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382

IIOKa3aTcjiIcM

CreneHb ¢ HaTypaIbHBIM

https://m.edsoo.ru/7f42154e
bu6mmoreka [IOK

13 [IOKa3aTeIeM https://m.edsoo.ru/7f4218be

14 CreneHsb ¢ HaTypaIbHBIM
MoKa3areieM

15 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU

16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

17 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOILICHTHI U3 PeaTbHOU MPAKTHKU

18 Perrenre ocCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU

19 [Ipu3Haku AenUMOCTH, PA3I0KEHUS
Ha MHOXHUTEJIH HATYPAJIbHBIX YHCEI

20 [Ipu3Haku AeMUMOCTH, PA3I0KEHUS
Ha MHOXUTEJIM HATYPAJIbHBIX YHCEIT

21 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHasi TPOMOPIIMOHAIIBHOCTH

29 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH

93 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast TPOTMOPIIMOHATBHOCTH

24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast TPOTMOPIIMOHATBHOCTH

o5 KonrtponbHast padota Ne2 o reme
"PaninoHanbpHbIE ynciia'

26 BykBeHHbIE BBIpaKEHUS bubnmuorexa [JOK



https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

https://m.edsoo.ru/7f41feec

27 Dopmybl
28 dopMmybl
29 [Tepemennsbie. JlomycTruMble 3HAYCHHUS
MIePEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
30 BI:II) amzHHI?I ack Zline CKOOOK 1 bubmmorexa [TOK
P > Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOIOOHBIX CIIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPKCHHH, pACKPBITHE CKOOOK U bubmorexa LHOK
P » PAcKp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPKCHHH, pACKPBITHE CKOOOK U
MPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIPAXEHUI, pacCKpbITHE CKOOOK U
MPUBEICHNE TOIOOHBIX CIaraeMbIX
34 CBoIiCcTBa CTETICHU C HATYPaJIbHBIM bubnmnoreka [JOK
IIOKa3aTeeM https://m.edso0.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIBHBIM bubnnoreka [JOK
IIOKAa3aTesIieM https://m.edsoo.ru/7f42154e
KonTponbnas padora Ne3 «CsoiicTBa
36 CTETEeHH C HATypaJIbHBIM bubmorexa HOK
yp https://m.edsoo.ru/7f4218be
MOKa3aTeaeM»
bu6mmorexa [IOK
37 MHoroune
HOTORICHRT https://m.edsoo.ru/7f42276e
b K
38 MHorouneHsl nommorexa [O

https://m.edsoo.ru/7f422930



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930

39 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOI'OUYJICHOB https://m.edsoo.ru/7f422af2
40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'OUYJIEHOB https://m.edso0.ru/7f423182
43 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPALLIEHHOTO bubnnorexa [HOK
YMHOXEHHUS https://m.edsoo.ru/7f42464a
45 @opMyIIbI COKpALIEHHOTO bubnuoreka [IOK
YMHOKECHHS https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPALEHHOTO bubnuoreka [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOXEHHUS https://m.edso00.ru/7f4251d0
48 Paznoxenre MHOrO4WIeHOB Ha bu6mmoreka [JOK
MHOXUTEIN https://m.edso0.ru/7f423312
49 Pa3znoxeHre MHOTOUYJIEHOB Ha bubnmoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenre MHOTrO4JI€HOB Ha bu6mmorexa [IOK
MHOKHTEIHN https://m.edsoo.ru/7f4239de
51 PaznoxeHre MHOTO4YIEHOB Ha
MHOXUTETHN
59 KonrtponbHast padora Ne4 o reme

"AnreOpanyeckue BbIpaxeHus"



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

VYpaBHeHue, IpaBuia

53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTh YPaBHEHUM
JIuneitHOe ypaBHEHUE C OJJHOM
o4 IIEPEMEHHOM, pellIeHNe TMHEWHBIX
YpaBHEHUU
JIuneitHOe ypaBHEHUE C OJJHOM
55 MePEMEHHOM, pelleHrne TMHEHHBIX bubmorexa LHOK
N https://m.edsoo.ru/7f420482
ypaBHEHUN
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MePEMEHHOM, pelleHrne TMHEHHBIX
ypaBHEHUH
57 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
YpPaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenne 3aga4 ¢ moMOIIbIO bu6mmoreka [JOK
YpaBHEHUU https://m.eds00.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIs1o bu6mmoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f4209a0
60 Pemenue 3agaq ¢ momompio bu6mmorexa [IOK
YpaBHEHUU https://m.edso0.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMS bubnuorexa [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427c32
62 JInHeliHOe ypaBHEHUE C 1BYMs bubnnoreka [JOK
HEPEMEHHBIMU U €r0 rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa ByX JIMHEWHBIX YPaBHEHHI bubnuorexa [JOK
C IByMsI IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 Cucrema 1ByX TUHEHHBIX YpaBHEHHUN

C IBYMs IIEPEMEHHBIMU



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

Cucrema 1ByX JTUHEHHBIX YpaBHEHUM

05 C IByMs IIEpEMEHHBIMU
66 CucreMa IByX JIMHEHHBIX YPaBHEHHI
C IByMsI IIE€PEMEHHBIMU
67 Pemenue cucreM ypaBHeHUH bubmorexa LHOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHUI bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa LIOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUI
71 Pemenne cucreM ypaBHeHu
7 KonTponbnas padota Ne5 no teme bubnuoreka [IOK
"Jlunelinbie ypaBHeHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoi bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
74 HHeroBbIe MPOMEAKyTKit https://m.edsogru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 PaccrosiHre Mex 1y IByMsl TOUKaMH
KOOPAMHATHOU IIPSAMOM
77 PaccrostHre MeXTy IBYMST TOUKAMH
KOOPJIMHATHOW MPSIMOI
78 [IpssmoyronbHas cucreMa KOOpANHAT bubnuoreka [IOK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucteMa KOOpIUHAT bubnnorexa [JOK
HAa IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubmuorexa [JOK



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a

bopmynamu

[Ipumeps! rpadukoB, 3a1aHHBIX

https://m.edsoo.ru/7f41e8a8
bu6mmoreka [IOK

81
dbopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
dhopmynamu
83 UYrenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoOB pearbHbIX
3aBUCUMOCTEHN
bu6mmoreka [IOK
8 Honsrue pynicunn https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
N . bubnuotexa [JOK
;
8 CeoiicTsa dymiunii https://m.edso0.ru/7f41f078
N . bubnuorexa [JOK
88 CBoficTaa QyHiumit https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
89 Juneiinas ynicuis https://m.edso0.ru/7f427282
bu6mmoreka [IOK
90 Jluneit
uhclinaz GynKu https://m.eds00.ru/7f427412
o1 ITocTpoenue rpaduka TUHEHHOM bubnnoreka [JOK
byHKIMN https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka TuHEIHON
byHKIIIT
93 I'paduk pynkumm y =[x|
94 I'padux pynknmm y =[x|
95 HroroBast koHTpobHAs paboTa bubmorexa HOK

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



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a

bubmuorexa [JOK

96 n o 1
TOTOBAL KOHIPOIBHAN paboTa https://m.eds00.ru/7f429c6e
[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HaHUHU
[ToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOJIOB Kypca 7 Kiracca, 00001eHne 1 Bubmuorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f429f32
3HAaHUNU
IToBTOpEHHE OCHOBHBIX MOHATHN H
99 METOJIOB Kypca 7 xiiacca, 00001enne 1 Bubmzorexa LIOK
I{v P ’ H https://m.edsoo.ru/7f42a0e0
3HAaHUNU
IToBTOpEHHE OCHOBHBIX MOHATHN H
100 METOJIOB Kypca 7 Kiacca, 000011eHne 1
3HAHUHU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
101 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 Brbmmozexa [IOK
Hv P ’ - https://m.edsoo.ru/7f42a27a
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHN U
102 METOIOB Kypca 7 Kiracca, 00001IeHune 1 Brbmmozexa [IOK
. P ’ https://m.edso0o.ru/7f42a900
3HAaHUU
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 KBaaparHbIii KOpEHb U3 YUCIa 1 bubmorexa LHOK
o P https://m.edso0.ru/7f42d452
bubmuorexa [JOK
2 II 0 1
OFATHE 0O HPPatHOHATLHOM HHCIe https://m.edsoo.ru/7f42eaaa
3 Jecstuunblie MpUOIMKEHUS 1
HPPALMOHATIBHBIX YUCE
4 Jecstuunblie MpUOIMKEHUS 1
MPPALMOHATIBHBIX YUCE
5 JelicTBUTENbHBIE YKCIIA 1
KonTponbhas pabota «BxomHas» 1
CpaBHEeHHE TEUCTBUTEIBHBIX YHCEI
3 Apudmerndeckuil KBaapaTHbIHI 1
KOpEHb
9 YpaBHeHUEe BHa X = a 1
10 CaotlicTBa apuMeTUUECKUX 1 bubnmnoreka [JOK
KBaJPaTHBIX KOPHEN https://m.edso0.ru/7f42d862
11 CaolicTBa apuMeTUUECKUX 1 bubnmuotexa [JOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
[IpeoOpazoBanme YNCIOBBIX
12 BBIPAKEHUI, COMEPIKALINX 1 bubmmorexa LOK
p ’ P https://m.edso0.ru/7f42dd26
KBaJpaTHbIE KOPHU
13 [IpeoOpazoBaHKe YNCTOBBIX 1 bubnmuorexa [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

BBIPAXKEHHUI, COJIEPHKALIUX
KBaJpaTHbIE KOPHHU

[TpeobpazoBanue YUCTOBBIX

https://m.edsoo.ru/7f42ded4

bu6mmoreka [IOK

14 BBIPAXCHIH, CONCPIRAMIX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIEC KOPHU
[IpeoOpa3zoBaHKEe YUCTOBBIX

15 BBIPOKECHHM, COACPIKAITUX buGnnorexa LIOK

https://m.edsoo.ru/7f42e262

KBaJpaTHBIE KOPHHU

16 CreneHs c IeNIbIM ITI0Ka3aTeleM bubnmorexa LOK

https://m.edsoo.ru/7f4354a4

CranmapTHas 3aIUCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

17 Mupa (OT AIEMEHTAPHBIX YaCTHII JI0 bu6mmoreka [IOK
KOCMHYECKHX OOBEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPY’KaIOIIIeM MHUPE

18 CBolicTBa CTENIEHHU C LENBIM bubnnoreka [JOK
MoKa3aTejieM https://m.edso00.ru/7f435648

19 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoreka [IOK
MoKa3areyieM https://m.edso00.ru/7f435648

20 CBOICTBA CTEIIEHU C IIEIBIM bubmuoreka [JOK
rokazaTejieM https://m.edso0.ru/7f435648

21 CBolicTBa CTENIEHHU C LENIBIM bubnnoreka [JOK
IoKa3aTejieM https://m.edsoo.ru/7f43599a

99 CBoMCTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
MoKazarejiemMm https://m.edsoo.ru/7f435ed6

23 KBanpaThslii TpéxunieH

24 KBanpaTnslii TpéxunieH



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

o5 Paznoxenue kBapaTHOro bubnunoreka [HOK
TpEXUJICHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 PaznoxeHnue KBaJipaTHOrO bubnunoreka [HOK
TpEXWIeHa Ha MHOKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota no remam
27 "KBaaparueie kopHu. CTeneHu. bubmmorexa [JOK
Kpaparibiii Tpexanen” https://m.edsoo.ru/7f42ec80
bubnuotexa [JOK
28 Aarebpantieckas ApoOk https://m.edsogru/7f430382
JonycTuMble 3HaUEHUS
29 MIePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BhIpaKEeHUS
JonycTuMble 3HaUEHUS
30 MIEPEMEHHBIX, BXOJAIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpanveckoit 1poou https://m.edsoo0.ru/7f4308e6
. bubnmnoreka [JOK
32 Coxpamerne npobeii https://m.edsogru/7f430a8a
. bubnmnoreka [JOK
33 Coxpauerne podeit https://m.edsogru/7f430f44
. bubnmoreka [JOK
34 Coxpauerne apobeit https://m.edsogru/7f430f44
35 CrnoxeHue, BRBIUNTAaHUE, YMHOKECHHE bubnmoreka [JOK
U JIeJIeHNe anredpanyeckux apooeit https://m.edso0.ru/7f43128¢c
36 CnoxeHue, BBIUNTaHUE, YMHOKEHHE bubmuoreka [JOK
U JIeJIeHue anredpandeckux apooei https://m.eds00.ru/7f4315c0
37 CnoxeHue, BRBIUNTAaHUE, YMHOKCHHE bu6mmorekxa [IOK



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
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https://m.edsoo.ru/7f4315c0

U JICTICHUE anreOpandecKux Ipooeit

https://m.edsoo.ru/7f4318c2

38 CiokeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
U JIJICHHE anreOpandecKkux Apooeit https://m.edsoo.ru/7f431a20
39 [Ipeobpa3oBanue BbIpakeHUH, bu6mumorexa [IOK
coJiepXKanux anredpandeckue 1poodu https://m.edsoo.ru/7f43259c¢
40 [Ipeobpa3oBanue BbIpakeHUH, bubnuoreka [IOK
coJiepXxanux anredpanyeckue 1poodu https://m.edso0.ru/7f432736
41 [IpeoOpazoBanue BbIpaKEeHHH, bubnuorexa [JOK
coJiepXKalux aaredpandeckue apoou https://m.edsoo.ru/7f432736
42 KonTtponpsHast pabora o Teme bubmmoreka [IOK
"AnreGpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bubnnorexa [HOK
43 Keazpatiioe ypasHerne https://m.edsogru/7f42ee1a
44 HenonHoe kBanpaTHOE ypaBHEHUE BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHNE BH6J_IHOTeKa Lok
https://m.edsoo.ru/7f42eela
46 ®dopmyna KOpHEW KBaIpaTHOTO bubnnoreka [JOK
ypaBHEHUs https://m.edso00.ru/7f42f158
47 ®opmyrna KoOpHEH KBaIpaTHOTO bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f3f6
48 dopmyna KOpHEH KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnnoreka [JOK
49 Teopema Brera https://m.edsogru/7f42fef0
bubnmnoreka [JOK
S0 Teopema Brera https://m.edsogru/7f430076
ol Pemenue ypaBHeHUH, CBOIAIIUXCS K bubnmoreka [JOK



https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
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https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
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KBaJPaTHBIM https://m.edso0.ru/7f43c542
59 Peuienue ypaBHEHUM, CBOASIIUXCS K bubnnoreka [HOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme apoOHO- bu6mumorexa [IOK
paluMoOHaIbHbIE YPAaBHEHUS https://m.edso0.ru/7f4328c6
54 [Ipocreiimme apoOHO- bubnuoreka [IOK
palMOHAIbHBIE YPaBHEHHUS https://m.edsoo.ru/7f432b6e
55 Pentenune TekCTOBBIX 3a7a4 C bu6mmoreka [IOK
MIOMOILbIO KBa/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42f75c
56 Pernienue TeKCTOBBIX 3a7a4 C bu6mmoreka [IOK
MMOMOUIBIO KBaJPATHBIX YPaBHECHUI https://m.edsoo.ru/7f42f8f6
57 KonTtponpHas pabora o Teme bubnuoreka [IOK
"KBanparHbsle ypaBHeHuUs" https://m.edso0.ru/7f4301f2
JIuneliHOEe ypaBHEHME C IBYMs
58 MePEeMEHHBIMH, €ro rpaduk,
MIpUMEPBI PEIICHHS] YPaBHEHUI B
LEJbIX YUCIIaxX
JIuneliHOe ypaBHEHHE C IBYMS
59 MePEeMEHHBIMH, €ro rpaduk,
MIpUMEPBI PEIICHHS] YPaBHEHUI B
LEJBbIX YUCIIaX
JInHeitHoe ypaBHEHUE C IBYMS
50 MEePEeMEHHBIMH, €ro TpaduK,
MpUMEPBI PEIICHHS] YPaBHEHUI B
LEJIBbIX YUCIIaX
61 Pemenue cucrem IByX JTUHEHHBIX
ypaBHEHUH C ABYMS TIEPEMEHHBIMHU
62 Pemenue cucreM AByX JTUHEHHBIX



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
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63

YPaBHEHUN C ABYMs IIEPEMEHHBIMU

Pemienune cucrem IByX JTUHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

64

[Ipumeps! perieHus cucrtem
HEJIMHEHHBIX YPaBHEHUH C JIBYMSI
EPEMEHHBIMU

65

[Ipumepsl penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

66

67

68

['paduueckas uHTEpIIpeTALUSL
YPaBHEHUS C ABYMS IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

I'paduueckas MHTEpIIpeTALUS
YpaBHEHUS C ABYMs IIEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU

Pemenne TekCTOBBIX 3a/1a4 ¢
MIOMOUIBbIO CUCTEM YPaBHEHUN

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

69

Pemrennie TEKCTOBBIX 3a/1a4 C
IIOMOUIBIO CUCTEM YPAaBHEHUM

70

71

Pemenye TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUI
YucnoBble HEPABEHCTBA U UX
CBOMCTBaA

72

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

73

HepaBeHcTBO ¢ 01HOM TTEpEMEHHOM



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

74 JIvHeiHbIE HEPABEHCTBA C OAHOM bubnunoreka [HOK
MIEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f42c692
75 JIvHeitHbIe HEpaBEHCTBA C OHOM bubnunoreka [HOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIvHeitHbIe HEpaBEHCTBA C OAHOM
MEPEMEHHO U UX pelIeHne
77 CucTtembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM ITIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
78 CucTembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJHOM MEPEMEHHOM U UX pElICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PElICHUE
N3o0paxenue pemeHus IMHEHHOTO
80 HEpaBEHCTBA U MX CHCTEM Ha bubmmorexa LIOK
. . https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MpsIMOi
N300pakeHue pereHus IMHEHHOTo
81 HEpaBEHCTBA U MX CHCTEM Ha bubmmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
YHUCIIOBOM MPsIMOi
KonTponbnas pabota mo remam
82 "HepaBenctBa. CrcTeMbl
ypaBHeHHI"
bu6mmorexa [IOK
83 Honsrue ynicunn https://m.edsoo.ru/7f433c12
84 Ob6nacTp onpeneneHuss 1 MHOKECTBO bubanorexka [JOK
3Ha4YeHUH QyHKIUH https://m.edso0.ru/7f433d84
85 Crioco0b1 3a1anust PyHKITUI
86 I'padux pynkmmm
87 CgoiicTBa GyHKIIUH, UX



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

otoOpakeHue Ha rpaduke

UrteHue u nocTpoeHue rpapukoB

88
byHKIMHA
89 [Tpumeps! rpadukoB GpyHKINH,
OTPAXKAIOIIHUX PeabHbIC TIPOIECCHI
dyuk HWH, OIIMCBIBAIOIIIUEC IIPAM 148
90 06y anI MIPOIIO H;I{anmile o bubmorexa [JOK
DATHYIO HpOTIOpH https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX rpaduKu
91 ['unepOona
bu6mmoreka [IOK
92 [unepbora https://m.edsoo.ru/7f4343e2
bubmuorexa [JOK
— v2
%3 Ipaduic dynim y = x https://m.edso00.ru/7f434572
Oyaxmun y=x2, y=x3, y=Vx,y=
94 |x|}'lr Z(pnq};cmey emeHie ’ bubnuorexa LIOK
- TP . p . https://m.edso00.ru/7f434d38
YpaBHEHHI U CHCTEM YpaBHEHUIA
bu6mmoreka [IOK
95 n
TOTOBA KOHTPOJILHAT padoTa https://m.edsoo.ru/7f4371aa
bu6mmoreka [JOK
96 n
TOTOBA] KOHTPOJILHAT padoTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
97 METOJI0B KypcOB 7 U 8 KIIaCCOB,
000011IeHrEe 3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
98 METOA0B KypcoB 7 1 § KJ1accoB bubmorera [JOK
JIOB KYP . ’ https://m.edso00.ru/7f43736¢c
000011IeHrEe 3HAHUH
99 IToBTOpEHNE OCHOBHBIX OHATHI U bubnnorexa [JOK

METOJI0OB KypcOB 7 1 8 KJIacCOB,

https://m.edsoo.ru/7f437510



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
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000011IeH1Ee 3HAHUI

IToBTOpEHKME OCHOBHBIX MOHATUN U

bu6mmoreka [IOK
100 METOJL0B KypcoB 7 UH 8 kaccos, L https://m.edso0o.ru/7f4376b4
000011IeH1E 3HAHUI
IToBTOpEHKHE OCHOBHBIX MOHATUN U
101 METOIOB KYPCOB 7 U 8 KJIaCCOB 1 bubmorexa LHOK
FIOB KYPCOB /1 : https://m.edso0.ru/7f436b88
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
102 METOI0B KypCcOB 7 U 8 KJIaCCOB 1 bubmmorexa [TOK
yp . ’ https://m.edso00.ru/7f437858
000011IeHrE 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue II/I[3y‘leHI/ISI :)Iﬁlt)l:ll;osaTenbnme
padoThI padoThI pecypes:
PaunonaneHble uncna,
1 HMppALMOHATIbHBIE YHCIIA, KOHEUHBIE U 1
OeCKOHEUYHbIE AECITUYHBIE IPOOH
MHOX€eCTBO NEUCTBUTECIHHEIX UHCEI;
2 JEHCTBUTENBHBIC YHCIIa KaK 1
OeCKOHEUYHbIE AECATUYHBIE APOoOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
3 MEXy MHOYKECTBOM JI€HCTBUTEIBHBIX 1
Yrcesl 1 MHOXKECTBOM TOYEK
KOOPJAWHATHOM MPSIMOI1
CpaBHeHHE TEUCTBUTEIBHBIX YHCEII,
4 apupMeTHIECKHUe TEHCTBUS C 1
JEHCTBUTENLHBIMU YU CIIAMU
5 [TpubnmxEHHOE 3HAUCHNE BETHUNHBI, 1
TOYHOCTH MPUOIIIKEHUS
Oxpyrnenune yucen
Oxpyrnenune yucen
3 [Ipukuaka u olleHKa pe3yJbTaTOB 1
BBIYMCIICHUI
9 Kontponbnas padota «BxogHas» 1 1
10 JInnelinoe ypaBHeHue. Pelienue 1 bubnuorex [HOK

YpaBHEHUH, CBOJSAIIUXCS K TUHEUHBIM

https://m.edsoo.ru/7f43bf66



https://m.edsoo.ru/7f43bf66

JInnelinoe ypaBHeHue. Pemienne

11
YPaBHEHUH, CBOJSIIMXCS K JIMHEMHBIM
KBanparHoe ypaBHenue. Penienue
12 aBHEHUI, CBOIAIIMXCS K Bubmaorexa ITOK
P ’ https://m.edso00.ru/7f43c542
KBaJIpaTHBIM
KBanpatnoe ypaBHeHue. Pemenne
13 aBIfCHHfI C};IZ)IMH_[I/IXC}I K buGnnorexa LIOK
P ’ https://m.edso0.ru/7f43c542
KBaJpPaTHBIM
14 Buksanparasie ypaBHEHUS bubnmorexa LOK
P yp https://m.edsoo.ru/7f43c3d0
15 Buksanparasie ypaBHEHUS Bubmorexa ITOK
P yp https://m.edsoo.ru/7f43c3d0
[Ipumeps! penieHus ypaBHeHUN
16 TpeThel U YeTBEPTON CTENeHen
pa3noKEeHNUEM Ha MHOKUTEIH
[IpuMmeps! penieHus: ypaBHEHUN
17 TPETbEU U YETBEPTOU CTENEHEN
pa3noKeHUEM Ha MHOXKUTEIH
18 Pemenne npoOHO-paliiOHaNbHbBIX bubnnoreka [JOK
YpaBHEHUU https://m.edso0.ru/7f43c9b6
19 Pemenue 1po6HO-paiMoHaIbHBIX bubnuoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Perienne TeKCTOBBIX 3a1a4
anredpandeckuM MEeTOA0M
21 Pemnrenue TeKCTOBBIX 3a7a4
anredpandecKuM METOI0M
99 Perienne TeKCTOBBIX 3a1a4

anredpandecKuM METOI0M



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
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KonrponsHas pabora o reme

23 " u i
YpaBHEHHUs C OJHON IEPEMEHHOU
24 YpaBHeHue ¢ 1ByMs IEPEMEHHBIMU 1 bubnunoreka [HOK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
o5 VYpaBHeHUE ¢ IBYMs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpaduxk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelieHue
97 Cucrema 1ByX JTUHEHHBIX YPaBHEHUN
C IByMsI IEPEMEHHBIMU U €€ pelleHne
28 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMsI IEPEMEHHBIMU U €€ peleHune
29 Cucrema 1ByX JTUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem 1B ABHEHUH,
30 OJTHO U3 KOTOPBIX nnyf?eggoe, a Ipyroe bubmmorexa LIOK
. https://m.edsoo.ru/7f43d23a
— BTOpPOM CTENEHU
Pemenue cucrem 1B ABHEHUH,
31 OJTHO U3 KOTOPBIX nnyf?eggoe, a Ipyroe bubnuorexa LIOK
. https://m.edsoo.ru/7f43d55a
— BTOpPOM CTENEHU
Pemenue cucrem IByX ypaBHEHHI,
32 OJTHO U3 KOTOPBIX JIMHEHHOE, a APYTroe
— BTOpOH CTEIICHU
Pemenue cucrem IByX ypaBHEHHI,
33 OJTHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe
— BTOpOM CTENEHU
34 I'paduueckas MHTEpIIpEeTALIS

CUCTEMBI ypaBHEHUI C IBYMsI



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

MEPpCMECHHBIMU

Pemenne TekCTOBBIX 3aJa4

35
anredpanvecKuM crocooom
36 Pemenue TekcToOBBIX 3a1a4
anredpanvecKuM crocooom
37 KonrponsHas pabora o teme
"CucreMbl ypaBHEHH"
38 I‘II/ICj'IOBLIe HEPaBEHCTBA U UX
CBOICTBa
39 UucnoBble HEPABEHCTBA U UX bubnnorexa [HOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeHbIE HEPAaBEHCTBA C OJHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeliHbIE HEPABEHCTBA C OTHOU bubnnoreka [JOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
42 JInHeHbIe HEpaBEHCTBA C OJJHOM bubnuotexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso0.ru/7f43af08
43 CHCT(EMLI J'II/IHCI\/'IHB\{X HEPABEHCTB C
OJIHOM MepeMEHHOM U UX pEelIeHHE
44 CucreMpl TMHEVHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELIEHUE
45 CHCTfMH J'II/IHeI\/'IHI)jX HEPaBEHCTB C
OJTHOM MepeMEeHHOMN U UX pelIeHHe
46 KBanpaTHble HEpaBEHCTBA U X bubnuoreka [IOK
peuieHue https://m.edso0.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnnorexa [JOK
pelienue https://m.edsoo.ru/7f43b21e
48 KBanparnpie HepaBEeHCTBA U UX bubnmuorexa [JOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

pereHue

KBaI[paTHBIe HEPABCHCTBA U UX

https://m.edsoo.ru/7f43b5a2

49
peleHue
50 KBanpatHbie HepaBeHCTBA M UX
peleHue
I'paduueckas naTEpIpEeTALIAL
o1 HIe)piSeHCTB U CI/ICTSMI:;ICP;IBGHCTB c bubmmorexa LIOK
https://m.edso0.ru/7f43b098
IBYMSI TIEPEMEHHBIMU
I'paduueckas uHTEpIIpETALUS
52 HEPaBEHCTB U CHCTEM HEPABEHCTB C
IBYMSI TIEPEMEHHBIMU
53 KonrtponbHas pabora no teme
"HepaBenctna"
54 KBanpartuunas ¢pyHkius, e€ rpaduk u bubnnorexka [JOK
CBOMCTBa https://m.eds00.ru/7f4396¢6
55 KBangpatuunas ¢pyHkuus, e€ rpaguk u bubnuoreka [IOK
CBOMCTBa https://m.eds00.ru/7f439842
56 KBangpatuunas ¢pyHkuus, e€ rpaguk u bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPIIHBI bubnuorexa [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapabo:na, KOOpIMHATHI BEPIIUHBI bubnuoreka [IOK
mapaboJIbl, OCh CHMMETPHH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabo:a, KOOpIMHATHI BEPIIUHBI bubnnoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [TapaGosa, KOOPAMHATHI BEPIINHBI bubnuorexa [IOK
mapaboJIbl, OCh CHMMETPHH TTapadOJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboina, KOOPAMHATHI BEPITHHBI bubnmoreka [JOK



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
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napa0oJIbl, 0OCb CUMMETPHUH 1apadoJIbl

[Tapaboina, KOOPAUHATHI BEPIIHMHBI

https://m.edsoo.ru/7f43a526

62
napabosibl, 0Cb CHMMETPUH 11apadoJIbl
63 I'paduku pynkmmii: y = KX, y = kx +
b, y=k/x, y=x, y=VX, y=[X|
64 I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=VX, y=|X|
67 I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|
69 KonTponbhas padota no teme bubnnorexka [JOK
"®yHKun" https://m.edsoo.ru/7f43ab84
70 [lonstune yncmoBoi bu6mmoreka [JOK
MIOCJIE0BATENBHOCTH https://m.edso0.ru/7f43e6c6
3agaHue nociIe0BaTeIbHOCTH
71 eKyppeHTHOH (hopMyIIoi 1 bubmorexa HOK
PEKYPP . pMY https://m.edsoo.ru/7f43ebda
¢bopmyI0it n-To wieHa
7 Apudmerrueckas U reoMeTpuyecKas bubanorexka [JOK
MPOTrpeCCUu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas U reoMeTpuyecKas bubnuorexa [IOK
MPOTPECCUU https://m.edsoo.ru/7f43f3b4
74 @opMyIibI N-TO YjIeHa bubnnorexa [JOK

apuMeTHUIECKO U reOMeTPHIECKON

https://m.edsoo.ru/7f43f58a



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
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IIPOrPECCUil, CyMMBI IIEPBBIX N YWICHOB

@®opMmyIbl N-To WieHa

bu6mmoreka [IOK

75 apru(METHUECKON U T€OMETPUUECKOM
pud . p https://m.edsoo.ru/7f43ef2c
MIPOTPECCUI, CYMMBI TIEPBBIX N WICHOB
dopMyIbl N-TO YjieHa
76 apru(pMETHIECKON U TEOMETPUICCKOM bubmmorexa [JOK
P s P https://m.eds00.ru/7f43f0c6
MPOTPECCUI, CYMMBI TIEPBBIX N WICHOB
@opMyIIbI N-TO YJIeHa
7 apu(METHIECKON ¥ TEOMETPUIECKOM bubmorexa LHOK
P o P https://m.edsoo.ru/7f43f72¢
MIPOrPeccuii, CYMMBI MIEPBBIX N YICHOB
@opMyIIbI N-TO YJIeHa
78 apu(MeTHIECKON 1 TeOMETPHICCKON bubmorera [JOK
P o P https://m.edsoo.ru/7f43f8a0
MIPOTPECCUI, CYMMBI TIEPBBIX N WICHOB
N3006pakeHne 4IeHoB
79 apu(MeTHYeCKOil U TeOMeTPHUECKON
MIPOTPECCUM TOUKaMH Ha
KOOPJAMHATHOM TNIOCKOCTH
N306pakeHne 4IeHoB
80 apu(MeTHYeCcKOil U TeOMeTPHUECKON
MPOrpeccuil TOUKaMu Ha
KOOPJMHATHOM TIOCKOCTH
81 JInHeWHBIN 1 SKCIIOHEHIIUAIbHBIN
poct
bu6mmoreka [IOK
82 CI10KHBIE IPOLIEHTEHI
pot https://m.edsoo.ru/7f43fe0e
bu6mmorexa [IOK
83 CII0KHBIE IPOLIEHTEHI
pont https://m.edsoo.ru/7f4401a6
84 KonTponbHas pabota mo Teme bubmuorexa [JOK



https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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https://m.edsoo.ru/7f4401a6

85

86

87

"YucIioBBIE MOCIEA0BATEILHOCTH "

[ToBTOpeHuEe, 0600IIEHNE U
CHCTeMaTH3allus 3HaHuH. 3a1uch,
CpaBHEHUE, JICHUCTBUS C
JIEHCTBUTEIILHBIMU YHCIAMHU,
YUCJIOBas MpsMast

[ToBTOpEeHME, 0000IIEHNE U
cUcTeMaru3anus 3HaHui. [TporeHTsI,
OTHOIIICHHUS, TIPOIIOPIIUU

IToBTOpEeHME, 0000IIEHNE 1

CUCTEeMaTH3alusl 3HAaHHH.
Oxpyrienue, npuOIMKeHUe, OleHKa

https://m.edsoo.ru/7f440418

88

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTHu3aIns 3HaHuH. Pemenne
TEKCTOBBIX 33]1a4 apU(PMETHIESCKUM
CII0COO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apU(PMETUIECKUM
CII0COO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpeHue, 0600IEeHNE U
cucTeMaTu3anus 3Hagui. Pemenne
TEKCTOBBIX 33/1a4 apuU(PMETHIECKUM
crmocodom

bubmuoreka [JOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHUEe, 06001IeHNE 1
cHCTEMaTH3aINsI 3HAaHUH.
[IpeoOpazoBanme anredpanyecKux
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f4441ca



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
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[ToBTOpeHuEe, 06001IICHNE 1
cucTeMaTu3anus 3HaHHM.

bubmuorexa [JOK

92 [IpeoOpaszoBanue anredpanveckux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHUE, 0600IICHNE 1

93 cHCTEMaTH3alMs 3HAHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPKCHUH, TOMYCTHUMbIC 3HAYCHHSI
[ToBTOpEeHME, 0000IIEHNE 1

94 CHCTEMAaTHU3allMsl 3HAHUH. bubmuorexa [JOK
[IpeobpazoBanue anredpanvdecKux https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMYCTHUMbIC 3HAYCHHSI
IToBTOpEeHME, 0000IIEHNE 1

95 cucremaTusauus 3Hanuil. OyHKuum: bubnnoreka [JOK
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edso0o.ru/7f444c56
byHKIMA
[ToBTOpEeHue, 06001IeHNE 1

96 cucTeMaTu3alus 3HaHui. OyHKIUH: bubnmnoreka [JOK
IIOCTPOEHHE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIMIA
[ToBTOpeHue, 06001IeHNE 1

97 cucTeMaTtu3anus 3HaHui. OyHKIUH: bubnmoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIHIT
[ToBTOpEeHUEe, 06001IeHNE 1

98 cucreMarusanus 3HaHui. OyHKIUK: bubanorexka [JOK
IIOCTPOEHHUE, CBOMCTBA U3yUYEHHBIX https://m.edso0.ru/7f4452e6
byHKIUH

99 [ToBTOpeHme, 0600IIEHNE U bu6mmoreka [IOK



https://m.edsoo.ru/7f444364
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cucTeMaTu3alus 3HaHH.
I'padmueckoe pemieHne ypaBHEHUHN
WX CHCTEM

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

[ToBTOpeHuEe, 0600IIEHNE U
cucTeMaTHu3alus 3HaHuH.

100 y 1
I'padmueckoe pemenne ypaBHEHUHN
WX CHCTEM

101 KoHTtposbHas paboTa mo TemMam 9 1
KJlacca

102 O606HuleHI/Ie U CUCTEMATU3ALU 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME



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

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

7 KIIACC
Kox .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarta
1 Yucna u BBIYUCIEHUS
11 BeimonHATe,  coueTas ~ yCTHBIE W NHCBMEHHBIE  MPHEMBI,
' apudmeTnyecKre ASUCTBUS C pallHOHATbHBIMU YUCIAMH
Haxomuth ~ 3HayeHHWs] ~ YMUCIOBBIX  BBIPAXKCHHH,  MPUMEHSTH
1.2 pa3HoO0Opa3Hble CIOCOObI U MPUEMBI BBIUMCIICHUS 3HAYEHUH TPOOHBIX
BBIPAXEHHH, COIepKalUX OOBIKHOBEHHBIE U AECATUYHBIC APOoOU
[lepexoguts OT oxmHOW (oOpMBI 3amMcu 4YHMCeN K  JIPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECSATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECATHUYHYIO IPO0Bb)
1.4 CpaBHUBATH U YIOPSAIOUYNBATH PAIIMOHAIBHBIE YHCIIA
1.5 OKpyriaTh uncia
BBINONHATE NPUKHUIKY U OLIEHKY pe3yJibTaTa BBIYMCIEHUH, OLEHKY
1.6 3HQYEHUW YUCJIOBBIX BBIPAKCHUU. BBIONHATH JEUCTBUA  CO
CTETIEHSIMU C HaTypaJIbHBIMH MTOKa3aTeIIMU
17 [TpuMeHATh TpPU3HAKU JEIMMOCTH, pa3ioKEeHHe Ha MHOXUTENIN
' HATYpaJIbHBIX YHCEN
Pemate  NmpakTHMKO-OPUEHTHPOBAaHHBIE  3a/lauM,  CBSI3aHHBIE C
OTHOIIICHHEM BEJIMYHH, MPONIOPIIHOHAITEHOCTHIO BEJIMYMH,
1.8 NpPOIIEHTaMH, HHTEPIPETUPOBATh pE3yJbTaThl pELIeHUs 3a7ad C
y4€TOM OTpaHWYCHHM, CBS3aHHBIX CO CBOWCTBAMH PacCMaTPHBACMBIX
00BEKTOB
2 AnrebpanuecKue BbIPAKEHUS
”1 Hcnonb3oBaTe  anreOpanveckyrd TEPMHUHOJOTHIO U CHUMBOJIHKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMS yUeOHOT0 MaTepuana




Haxomuth 3HaueHHss OYKBEHHBIX BBIPAKEHUN TMpH  3aJaHHBIX

22 3HAYCHUSAX TTEPEMEHHBIX
23 BeimonHATe mpeoOpazoBaHMS IENOT0  BHIPAKEHUS B MHOTOWICH
' IPUBEJCHUEM MOAOOHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK
BBINONHATE yMHOXKEHHE OJHOWIEHA HA MHOTOWIEH M MHOIOWIEHa Ha
2.4 MHOTOWJIEH, NPUMEHATh (OpMyJbl KBagpaTa CyMMBI W KBaJpara
pa3sHOCTH
OcCymiecTBIATh Pa3ioKeHNE MHOTOYJICHOB HA MHOXKUTEIN C TIOMOIIBIO
2.5 BBIHECEHUS 32 CKOOKH 0OILEro MHOXHUTENs, TPYINITUPOBKH ClIaraeMsiXx,
npuMeHeHHs GOpMYIT COKPAIIEHHOTO YMHOKEHUS
26 [TpumensTh peoOpa3oBaHUsT MHOTOWICHOB ISl PEHICHUS PA3IUYHBIX
' 3ajJja4 U3 MaTeMaTUKH, CMEKHBIX NIPEIMETOB, U3 pealbHOW MPAKTUKU
x Hcnonb30BaTh CBOWCTBA CTENEHEH € HATYpaJbHBIMH I10Ka3aTeNIIMU
' JUTs1 Ipe00pa3oBaHus BHIPAKCHHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemate sMHEWHBIE YpaBHEHUsS C OJHOM IIEPEMEHHOM, IPUMEHS
3.1 IpaBuia Mepexosia 0T UCXOAHOTO YPaBHEHUS K PAaBHOCUIIBHOMY €MY.
[TpoBepsTh, SBISETCS JH YUCIO KOPHEM YPaBHEHUS
35 [TpumensaTs rpapuueckue MeETOAbl IPH  PELICHUH JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
33 [TonGupats mpuMepsl Tap YUCE, SBISIOMNXCS PEIICHHEM JTHHEHHOTO
' YPaBHEHHMS C IBYMsI IEPEMEHHBIMU
CrtpouTh B KOOpAMHATHOMN TIOCKOCTH IrpaduK JMHEHHOTO ypaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMH; TOJIb3YSICh TPAQUKOM, MPHBOIUTH MPHUMEPHI
pelLleHHs ypaBHEHHUS
35 Pemiate cucTeMbl JBYX JTMHEHHBIX YPaBHEHUH C ABYMs IIEpEMEHHBIMH,
' B TOM 4HcCJIe TpaduyecKu
CocTaBisTh M pemarh JUHEWHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHMI 110 YCIOBUIO 3a]laud, HMHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJ1a4¥ TIOJTYYCHHBIA Pe3yIbTaT
4 Koopaunats! u rpadpuku. @yHkunn
N300pakaTh Ha KOOPAMHATHOW NPSAMOM TOYKH, COOTBETCTBYIOILUE
4.1 3aJJaHHBIM KOOpJMHATaM, Jy4YH, OTPE3KH, WHTEPBAJbI, 3alMCBHIBATH

YHUCJIOBBIC IPOMCIKYTKH HA anre6pa1/1qecx0M SA3BIKC




OtrMmeuaTh B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKH IIO 3aJaHHBIM

4.2
KOOp/AWHATaM
43 Crpourts rpaduku nmuHeHBIX QyHKImA. CTpoutsh rpaduk QyHKIHHA Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (DYHKIIUN HM3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM pabOThI
4.5 HaxonuTs 3HaueHue (GyHKIMK MO 3HAYCHUIO e€ apryMeHTa
[Tonumate rpaduyeckuid CcHnoco0 TPEACTaBICHUS M aHAIK3a
4.6 uH(popMaIuy, W3BJICKAaTh W HMHTEPIPETUPOBATh HHOOPMAIUIO W3
rpaMKOB peaTbHBIX MPOIECCOB M 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHUs
pe3yJbTara
1 Yucna v BBIYUCICHUS
Hcnonp3oBaTh  HayallbHblE  MPEACTABICHUS O  MHOXECTBE
11 NEHCTBUTENLHBIX YHCEN JUJIsl CPAaBHEHHsSI, OKPYTJICHHUSI ¥ BBIYUCICHHH,
' u300pakaTh JeMCTBUTENbHBIE YHUCIIA TOYKAMHU Ha KOOPJMHATHOU
IPSAMOI
[IpumeHsATH TOHATHE  APUPMETHUYECKOTO  KBAJAPATHOTO  KOPHS,
12 HaXOJUTh KBaJpaTHble KOPHHU, MWCIONB3ys TMpPH HEO0OXOAUMOCTU
' KaJbKYJISITOP, BBITOTHATH MPE0OPA30BaHUsT BBIPAKEHHH, COICPIKAIIIIX
KBaJ[paTHbIE KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonp30BaTe 3amuch  OONBIIMX W MajbIX YHCET C TOMOIIBIO
' JeCATUYHBIX ApoOeil u crenenei yncna 10
2 AnrebpanuecKue BbIpaXKEHUS
[TpuMeHATh MOHATHE CTENEHH C LENbIM I0Ka3aTeJeM, BBINMOIHATh
2.1 npeoOpa3oBaHus BBIPAXKEHHUM, COAEPKALIUX CTEHNEHH C IEJIbIM
rokasaresuem
25 BBIMONHATE ~ TOXKJIECTBEHHbIE  MPEeoOpa3oBaHUs  PALMOHAIBHBIX

BBIDAKEHMI HAa OCHOBE IIpaBWJ JEWCTBUM HaJ MHOIOWIEHaAaMU U




anreOpanvdecKuMHu IpoOsSIMH

2.3

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

2.4

[TpumeHsTh NpeoOpa30BaHUs BBIPAXKEHHUM ISl PEIICHUS Pa3TMYHBIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU

VYpaBHEHUS U HEPABEHCTBA

3.1

PemraTs J'IHHGfIHI)IC, KBaJApaTHbIC YpPaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHUA, CBOAAINHUECA K HUM, CUCTCMBI JABYX ypaBHCHI/Iﬁ C ABYMA

NEPEMEHHBIMU

3.2

3.3

[IpoBoauTh mpOCTEHIIME HCCIEIOBAaHUS YpPAaBHEHUH U CHUCTEM
yYpaBHEHHW, B TOM 4YHCIE€ C TPUMEHEHHEM TpapruecKux
npelcTaBieHuil (ycTaHABIUBATh, UMEET JIU ypaBHEHUE HIIM CHUCTEMa

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

[lepexomuTh OT  CJIOBECHOW  (OPMYJIHMPOBKM  3amadu K e
anreOpanvyeckoil MoJIeIN C TMOMOIIBIO COCTABIICHUS YpPaBHEHUS WU
CUCTEMBl YpPaBHEHHW, WHTEPIPETUPOBATL B  COOTBETCTBUU C

KOHTCKCTOM 3aJJa4H HOJ'Iy‘-I@HHLIﬁ pe3yiibTaTt

3.4

[IpuMeHATHh CBOKCTBA YMCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
pelmaTh JUHEHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CHUCTEMBI,
JaBaTh  rpauueckyr0  HIUIIOCTPAllMI0O  MHOXKECTBAa  pEIleHUi

HCPAaBCHCTBA, CUCTECMbI HCPABCHCTB

OyHKIMU

4.1

4.2

[ToHumMaTh ¥ UCNONB30BaTh (PYHKIMOHAIbHbIE TOHATUS M  S3bIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAYEHHUsI), OMNpPEAEATh 3HAYCHUE
(GYHKLIMU 1O 3HAYEHUIO apryMEHTa, ONpeIeNsTh CBOWCTBA (YHKLUHU
o e€ rpaduky

Crtpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

, Yy =X,y = X% y = [X|, onuChIBaTh CBOWCTBA YUCIOBOW (DYHKIMHU MO €&
rpaduky




9 KUIIACC

e IIpoBepsiemble npeAMeTHBbIE pPe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepseMoro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabTara
1 Yucna v BIYMCICHUS
11 CpaBHUBaTh M YNOPAAOYMBATh PALMOHAIBHBIE U HMPPALMOHAJIBHBIE
' qucia
BeimonusaTe apudMeTHuecKkue ASHCTBHS C PaliOHAIBHBIMU YHCIIAMH,
1.2 coueTasl YCTHbIE M IHCBMEHHBIE ITPUEMBI, BBIIOJIHATH BBIYUCICHUS C
MPPAaLMOHAIbHBIMU YHCIIAMU
13 HaxonuThs 3HaueHus cTeneHEed ¢ LENBIMM IOKa3aTelsIMM U KOPHEH,
' BBIUNCJIATh 3HAYEHHS] YUCIIOBBIX BbIPAXKCHHUN
14 OKpyrysTh NEHCTBUTEIBHBIC YHCIIA, BBIOIHATh IPUKHUIKY PE3YJIbTATa
' BBIUNCJICHUM, OLICHKY YHMCIIOBBIX BBIPA)KEHUN
2 VYpaBHEeHUS U HEpaBEHCTBA
’1 Pemars nuHelHble W KBaJpaTHbIE YypaBHEHHs, ypaBHEHUS,
' CBOJISILMECS K HUM, IPOCTEUIINE TPOOHO-pAllIOHAIbHBIE YPABHEHUS
Pemate cuctemMbl 1ByX JUHEHHBIX YPaBHEHUH C JBYMS NIEPEMEHHBIMU
2.2 U CHUCTEMBI JIBYX YPaBHEHH, B KOTOPBIX OJIHO ypaBHEHHUE HE SBISETCS
JIMHEHBIM
Pemate TekcTOBBIE 3amaun alreOpanyecKuM CIOCOOOM C MOMOIIBIO
2.3 COCTaBJICHUS] YpaBHEHHUS WJIM CUCTEMBbl JBYX YpaBHEHHH C IBYMs
NIEPEMEHHBIMU
IIpoBoanuTh mpOCTEHIINE WCCIECIOBAHUSA YpPAaBHEHUM H CUCTEM
24 ypaBHEHMH, B TOM 4YHCIE€ C TPUMEHEHHEM TIpapHuecKux
' npeJcTaBiIeHuit (HapuMep, YCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU
CHUCTEMa YpaBHEHUU pelIeHusl, €CIIU UMEET, TO CKOJIBKO)
Pemars  nMHENHbIE  HEpaBEHCTBA, KBaJApaTHbIE  HEPABEHCTBA,
2.5 n300pakaTh pelleHre HEPaBEHCTB HA YMCIOBOM MPsIMOH, 3alMChIBATh
pelIeHre ¢ MOMOIIBI0 CHMBOJIOB
’ 6 Pemarb cucTeMbl JIMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,

BKJIFOYAIOIINE KBAJIPAaTHOE HEPAaBEHCTBO, H300paXkaTh pEILICHUE




CUCTCMbI HCPABCHCTB Ha YHCJI0BOMH HpHMOfI, 3alMUCbIBATh PCHICHUC C

IIOMOIIbIO CUMBOJIOB

2.7

3.1

3.2

Mcronp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHbBIX 33124
OyHKIMU

Pacno3znaBatp byHKIIUU HU3YYEHHBIX BHUJOB. IToka3biBaTh
CXEMAaTUYECKHU PACIIONIOKEHHE Ha KOOPJUHATHOM TNIOCKOCTH TpapuKOB
byukuuii Buga: y=kx, y=kx+b, y=Kk/X, y=ax?>+bx+c, B 3aBUCHMOCTH OT
3HaYeHU! K03(p(PULIMEHTOB, ONHMCHIBATh CBOMCTBA (PYHKIUI
[Toka3piBaTh CXEMaTHYECKH PpACIOJIOKEHHE Ha  KOOPAMHATHOMN
IUIOCKOCTH TpadukoB (GyHKUIWH Buaa y = VX, y = |[X| U OmHCHIBAThH

CBOICTBA PYHKIUI

3.3

Ctpouth u wu300pakarb CXeMaTH4YeCKH TpaduKH KBaIpPaTUYHBIX

(GyHKIWH, ONMUCHIBATH CBOWCTBA KBAJpPAaTHYHBIX (QYHKIUHA MO WX

rpadpukam

3.4

Pacnio3HaBaTh KBagpaTHuHylO (QYHKOHIO 1O (opmyiie, TPUBOAUTH
OpUMEpbl KBAJAPAaTHYHBIX (DYHKIUI M3 pearbHOW KHU3HH, (DU3HKH,

reoMeTpruun

Apudmernueckast U reOMeTpUYECKasi IPOrpeccuu

4.1

4.2

Pacrnio3HaBaTh apu(pMETHUECKYIO U T€OMETPHUUECKYIO NPOrPECCUU MPU

Pa3HBIX crioco0ax 3agaHus
BBINONHATE BBIUMCIEHUST C HUCMOJb30BaHUEM (QOpMYyNI N-TO YJIeHa
apuQMeTUYeCKOl U reoOMeTPUUECKON MPOTPecCHil, CyMMbI MEPBHIX N

YHJICHOB

4.3

4.4

I/I306pa)KaTB YICHBI ITOCICI0OBATCIBHOCTH TOYKAaMHM Ha KOOp,[[HH&THOﬁ

IJIOCKOCTH

Peniate 3aaa4d, CBA3aHHBIC C YHCJIIOBBIMHU ITOCICOOBATCIIBHOCTAMU, B
TOM YHCJIC 3aJadyu MH3 peaﬂbHOﬁ KHU3HU (C HUCITOJIB30BaAHNEM

KaJIbKYJIATOPA, U(GPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEeHT cO/lep:KAHUSA
1 UYucna 1 BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aIUCH
11 npoGeit k napyroi. I[loHsTHe panMOHANIBHOrO 4YKCIa, 3alUCh, CPABHEHUE,
YIOPAIOYMBAHHUE PALMOHATBHBIX YHCEI
19 Apudmerndeckue necTBUs ¢ palMOHAIBHBIMU YuciiaMu. Pemenue 3aaay u3
' peanbHON MPAaKTUKU HA YacTH, HA IpOOH
13 CreneHb C HaTypaJbHBIM TIOKa3aTeleM: OMNpeeNieHHe, NpeoOpa3oBaHHe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3aMCh OOIBIINX YHCEl
14 [IponeHThl, 3aUCh MPOLEHTOB B BHJE ApOOM U APOOM B BHUJE MPOLEHTOB.
' Tpu OCHOBHBIE 337]a4u HA IPOIICHTHI, PEIICHUE 33/1a4 U3 PEaTbHON MPAKTHKH
. [IpumeHeHne TNPU3HAKOB JICIMMOCTH, pa3lOXEHHE Ha  MHOXHUTEIH
' HaTypaJbHbIX YHCEI
16 PeanbHble  3aBUCMMOCTH, B TOM 4YHClIe TMpsMas M oOparHas
' MPONIOPIIMOHATEHOCTH
2 Anrebpanueckue BbIpaXeHUs
21 IlepemeHnHbIe, YMCIOBOE 3HAUEHUE BBIPAXKEHHUsS C MepeMEeHHOM. JlomycTrMble
' 3HAYCHUS IEPEMEHHBIX
25 [IpencraBnenre 3aBUCHMOCTH MEXKIy BEIMYMHAMH B BHIEC (OPMYIIHL.
' Brruucnenus no gopmynam
23 [IpeoOpa3oBanue  OyKBEHHBIX  BBIP@KEHHUH, TOXKIECTBEHHO  paBHbIE
' BBIpAKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM
95 OnHouneHsl 1 MHOrowieHbl. CteneHb MHorowieHa. CiokeHue, BhIYMTaHUE,
' YMHO)XEHHE MHOTOYWICHOB
26 DopMyITbl COKpPAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMBI ¥ KBaJpaT Pa3HOCTH.
' dopmyra pa3HOCTH KBaJpaToB. Pa3inokeHne MHOTOUWIEHOB HA MHOXHUTEIH
3 YpaBHeHUS




VYpaBHeHHe, KOpEHb YypaBHEHHs, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,

- PaBHOCUIILHOCTb YPaBHEHUM
3.0 JIuHeiiHOE ypaBHEHHME C OJHOM MEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' ypaBHEHUS, pEUICHUE JTUHEUHBIX YpaBHCHUN
33 CocraBneHre ypaBHEHUH 10 YCIOBUIO 3a7aud. PerieHue TeKCTOBBIX 3a7ad ¢
' IMOMOIIBIO YPABHEHHI
3.4 JluneliHoe ypaBHEHHE C IBYMS IIEPEMEHHBIMH U €T0 Tpaduk
CucrtemMa JByX JMHEWHBIX YpaBHEHHH C JABYyMs IEpeMEHHbIMU. PelieHue
3.5 CHCTEM ypPaBHEHUH CIIOCOOOM MOJCTaHOBKH. IIpuMepsl pemieHns TEKCTOBBIX
3a/1a4 C IOMOLIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopaunara Touku Ha psaMoit
42 UucnoBble IpOMeXyTKU. PaccTosiHue Mexay AByMS TOUKAMH KOOPAMHATHOU
' IpsAMON
43 [IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca U opauHara
' TOUYKH Ha KOOPJMHATHOM IJIOCKOCTH
4 [Tpumepsr TpadmkoB, 3aAaHHBIX (GopmynamMu. UreHue rpaukoB pearbHBIX
' 3aBUCUMOCTEHN
4.5 ITonsarue gpynkuuu. I'papux pynkumu. CroiicTBa QyHKIHIA
4.6 JIuneitnas pynxuus, e€ rpapuk. I'padux GyHxnmm y = [x|
47 I'papuueckoe perieHue JMHEHHBIX YypaBHEHUH M CHCTEM JIMHEHHBIX
' YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCTIECHUS
11 KBanpatusiit kopenb u3 uyucna. IloHstue 00 wuppanMOHAIBHOM YHCIIE.
' JlecsiTuuHbie TPUOTMKEHUS UPPATMOHATFHBIX YHACET
CpoiicTBa apuMeTHUECKUX KBaApAaTHBIX KOPHEM M WX NpPHUMEHEHHE K
1.2 npeoOpa30BaHMUIO YHCIIOBBIX BBIPAKEHUW W BBHIYHCICHUSIM. J[eiCTBUTEIbHBIC
yucia
1.3 CreneHs C meNbIM TTOKaszaresieM 1 e€ cBoiicTBa. CTaHmapTHas 3aliCh YHCIIa




Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpatHbiil TpéXuiieH, pa3io)keHue KBaJpaTHOro TpEXUIeHa Ha MHOKUTEIH
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE alnre0pandeckux Ipoodei
2.4 PannonanbHble BbIpayKEHUS U X IIPe0Opa3oBaHue
3 YpaBHEHHS U HEpaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢opMmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHMi, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme ApoOHO-pallMOHATBHBIE YPAaBHEHUS
I'paduueckas uHTEpHpETaldsl YPaBHEHUN C ABYMSI NIEPEMEHHBIMH U CHCTEM
3.4 JUHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHENHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 33729 alreOpandecKuM crocooom
3.6 UYucaoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHeiHbIe HEpaBEHCTBA C OAHOM NEPEMEHHOM
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C O/IHOM MepeMeHHON
4 OyHKIMH
41 [lonatue ¢ynkuun. OOnacTb ONpeAeNeHUss M MHOXXECTBO 3HAuYeHHUH
' ¢ysaxuu. CrocoOs! 3aaHus PYHKIMHA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB GyHKINH, OTpaXkKAIOUUX PeaTbHbIE TPOLECCHI
44 OyHKIUY, ONUCHIBAIOIIME TMPSIMYI0 H OOpaTHyI MpPOHOPILHOHAIBHBIC
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHKIUU y =x7, y = X7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KUIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYKCICHUS
11 PanmonanbHble 4Mcia, MppalMOHANBHBIE YHCIA, KOHEYHbIE UM OECKOHEYHBIE
' JeCATUYHbIE TpoOU
MHOXecTBO 1eHCTBUTENbHBIX YMCEN, J€HCTBUTENBHBIE YKCIa KaK OECKOHEUHbIE
19 JecATUYHbIe ApoOH. B3auMHO 0JJHO3HAYHOE COOTBETCTBUE MEXKy MHOKECTBOM
' JEHCTBUTEIIBHBIX YMCE U KOOPAMHATHOM NpsiMoil. CpaBHEHHE JEHCTBUTEIbHBIX
qrcen
13 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, npubIMKeHus, OLeHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpyXkatomem wmupe. [IpubnnxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOImkeHus. Okpyrienue uucen. Ilpukuaka u oneHka
pe3yJIbTaTOB BBIYUCIICHUI
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIMXCS K TMHEHHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienue ypaBHEHUH, CBOAAIMXCS K KBaJPaTHBIM
24 bukBagpatHoe ypaBHeHue. IIpumeprl pelieHHs ypaBHEHHH TpeTbed U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHUH
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMU
29 Pemenne cucrem IByX ypaBHEHMH, OIHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOMU CTEIIEHH
2.10 I'padmueckas uHTEpIIpeTaLIs CUCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMU
211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandeckuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenve TMHEHHBIX HEPABEHCTB C OJTHOW MTEPEMEHHON
2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU
2.15 KBanpaTtHble HEpaBEeHCTBA
216 I'paduueckass mHTepmperalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs

NEPEMECHHBIMU




3 DOyHKIUH

31 KBagpatnunas ¢yHkuus, e€ rpaduk u cBoiicrBa. [lapaboia, KOOpIMHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH MapadoIbl

3.2 I'paduku pynximii y=Kkx, y=kx+b 1 ux cpoiicra

3.3 I'paduku Gyrxuii y=K/X, y = x° 1 ux cBoiicTBa

3.4 I'paduku GyHKIMI , 1 KX CBOMCTBA
4 YucnoBele N0CIE0BATEIBHOCTH

i1 Onpeznenenue u cnocoObl 33JaHUs YUCIOBBIX MOCIEIOBATENBHOCTEH. 3aaHue
' MOCIIEI0BATEIHPHOCTH PEKYPPEHTHOM hopMyInoit u ¢popmymoii N-To daeHa

4 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apupMeTHUECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX N YJIEHOB

43 I'eomerprueckas mnporpeccuss. PopMmynasl N-ro0  WIEHa T'€OMETPUYECKON
' IPOTPECCUH, CyMMBI IIEPBBIX N YJIEHOB

44 N300pakeHre 4wieHOB apu(METHUECKOW U TIeOMEeTPUYECKOH mporpeccuii
' TOYKaMHU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIUAIBHBINA POCT

4.5 Cro’xHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHSI OCHOBHOI1 00pa30BaTeIbHON NPOrPAMMbI OCHOBHOI'0
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue onepupoBarTh MOHSATUSMHU: MHOMXECTBO, IOAMHOKECTBO,
ornepanuy HajJ MHOXKECTBAMH; YMEHHE OIEpUPOBATH IOHATUSIMU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh UX MPU PELICHUU
3aJ1a4; YMEHHE HCIOJIb30BaTh IpahuuecKoe MpeiCTaBIeHuEe MHOKECTB
JUTSL ONTMCaHUS pPeajbHBIX MPOIECCOB U ABIICHUH, MPU PELICHUH 3a7a4

U3 JIpYTUX y4eOHBIX MIPEIMETOB

YMeHue onepupoBaTh MOHATHUAMU: ONPEACIICHHE, aKCHOMA, TEOpeMa,
JI0Ka3aTeNbCTBO; YMEHUE paclo3HaBaTb WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUA, IPUBOJUTH IMPUMEPbl U KOHTPIPUMEPBIL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBAaHU M

YMeHue onepupoBaTh MOHATUAMHU: HATYPAJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHUCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JETUMOCTH, 1I€J0€ YHUCIIO0, MOAYJb 4Hcia, OOBIKHOBEHHas Ipo0b U
JecsTUYHas Ipo0b, CTAaHIAPTHBIM BUJ YHCIA, PALMOHAIBHOE YHCIIO,
UppalMOHAIbHOE YHUCIO, apu(MeTHUecKui KBaJApaTHBIM KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YHCIAMH, CpaBHHUBAaTb W
yHOpSAOYMBATh 4YMCIA, MNPEACTABIATH YHUCJIA Ha KOOPIMHATHOU
NpsIMOM, OKpYIJISITH 4YHCIA; YMEHUE JelaTh NPUKUAKY U OLEHKY

pe3yibTara BBIUHMCIICHU N

YMeHue onepupoBaTh IMOHATUSMH: CTEIEHb C LENBIM IOKa3aTeseM,
apudMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOWIEH, alreOpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJBIIIE €NWHMIIBI, YMEHWE BBITIOJHATH pacd€Tel 1O QopMyam,
npeoOpa3oBaHus IENbIX, APOOHO-PAIMOHANBHBIX BBIPAKEHUN U
BBIPAKEHHUI C KOPHSIMH, PA3JIOKEHHE MHOTOYJIEHA Ha MHOYKHUTENH, B
TOM 4YHCIIE C HCHOJIb30BaHWEM (OpPMYNT pa3HOCTH KBAJApPaTOB U

KBaapaTa CyYMMbI U Pa3HOCTHU

YMenue OIICpHUPOBATH MOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JMHEHHBbIE M KBAJpPATHBIC ypaBHEHMS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OAHOM INEpeMEHHOW, CHCTEMbI
JIBYX JIMHEHHBIX YpaBHCHUH, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JPOOHO-pAllMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YUCJIE IIPU PELICHUN 3aJa4 U3 IPYruX MpeaMETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIB30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPAWHATHYIO IUIOCKOCTH Il M300pakeHUs peUIeHUi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAMU: QYHKIUS, rpaduK QYHKINUU, HYIU
¢GyHKIMH, IIPOMEXKYTKHU 3HAaKOIIOCTOSHCTBA, MIPOMEXYTKHU
BO3pacTaHus, YyOBIBaHUS, HAWOOJbIIEE M HAUMCHBIICEC 3HAYCHUS
GyHKIUY; YMEHHE OIIEpUpPOBATH MOHATUSAMH: npsiMast
NPONOPIMOHAIBHOCTD, JHHEWHasT (QYHKIUS, KBaJpaTudHas (yHKIIHS,
oOpaTHas TPOMOPIMOHATBLHOCTh, Mapaboma, runepbosia; yMeHUe
CTpouTh rpaduKu GYHKIUH, HCIIOIB30BaTh rPpa)uKU JJIsl ONPEICICHUS
CBOMCTB TIPOIIECCOB M 3aBHUCUMOCTEH, JUISl PEIICHUS 3a/ad U3 JPYTUX
y4eOHBIX TIPEJAMETOB W PEAIbHOW KW3HH, YyMEHHUE BBIpaXaTh

(dhopmysaMu 3aBUCUMOCTH MEX]y BETUUMHAMHI

Ymenue OIIEpUpPOBAaTh MOHSTHUSIMHU: II0CJIE0BATENBHOCTD,
apumernueckas M TeOMETpUYecKass  IPOrPecCUu;  yMEHHUE
UCIOJIb30BaTh CBOMCTBA IMOCIIEAOBATENBHOCTEH, (GOPMYNBI CyMMBbI U
o0Imiero 4jieHa NMpH pelIeHUH 3a/ad, B TOM 4HCIE 3a1ad U3 JPYTHX

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemarts 3a7add pa3HbIX TUIOB (B TOM 4YHCIE Ha MPOLEHTHI,
JOIM M YacTH, JBUXKEHHE, paboTy, IeHy TOBapoB M CTOMMOCTb
MOKYIOK U yCIIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJIEHUS TUYHBIMU U
ceMeiHbIMU  (UMHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI II0 YCJIOBHUIO  3aJauH,
UCCIIEIOBaTh MOJTYYEHHOE PEIIEHUE U OLIEHUWBATh IPaBJONOJI00HOCTh

MOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
Jyd4, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHHMM TPEYrOJbHUKH, NPSMOYTOJBHBIA TPEYTrOJIbHUK,

MearaHa, OMCCeKTpHca U BBICOTAa TPEYroJIbHUKA, YETBIPEXYTOIbHUK,




napajuiesiorpaMM, pomO, TpSIMOYTOJbHUK, KBaapaT, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelibHasl, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
dburypamu; ymeHue peuiaTh 3ajadyd, B TOM YHCJIE U3 MOBCEIHEBHOM
JKU3HHU, Ha HAXOXXJEHUE T'€OMETPUYECKUX BEJIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB Guryp u (hakroB

10

YMeHHE ONepUpoOBaTh MOHITUSIMHU: PABEHCTBO (UIyp, PaBEHCTBO
TPEYrOJIbHUKOB; TMapaUIeIbHOCTh M TMEPHEHAUKYISIPHOCTh TMPSMBIX,
yrojl MEXAYy NPSIMbIMH, TEPHCHIUKYISAP, HAKIOHHAS, MPOCKIIHS,
nonobue Guryp, mogoOHbIC TPEYTOILHUKH, CAMMETPHUS OTHOCUTEITHHO
TOYKA W TPSIMOW;, yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHUIO H
noxobue GuUryp, MapayuieIbHOCTh U TEPIICHIUKYISIPHOCTh MPSMBIX B

OKpYZKaroumemM MUpe

11

12

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIOdl
(BemMuMHA yria, CUHYC M KOCHUHYC YIJla TPEeYroJIbHHKA), IUIOINaib;
YMEHHUE OLEHUBATH Pa3Mephl MPEIMETOB U O0OBEKTOB B OKpY’KAIOIIEM
MHUpEe; YMEHHE HNpUMEHATh (OpMyabl NepuMeTpa U IUIOLIAAU
MHOTOYI'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAAU Kpyra, oobema
IPSIMOYTOJIBHOTO NapaJuIeIENUIela; YMEHUE INPUMEHATh IPU3HAKU
paBeHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJVIOB TPEYTOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKHE COOTHOLICHHS  JUIS

BBIYMCIICHUS ININH, PACCTOSHUM, IJIOIIA N

YMenue wu300paxaTb IUIOCKHE QUIYphl W HUX KOMOMHAIIWH,
IPOCTPAHCTBEHHbIE (UTYphl OT PYKH, C TOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB W JJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WIIU

CUMBOJIbHOMY OITMCAHUTO

13

14

YMmenue ONneprupoBaTh IMOHATHUAMMU MpAMOYTOJIbHAA cucreMma
KOOpJAUHAT, KOOpAWHAThI TOYKHU, BCKTOD, CymMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHE HCIOJB30BaTh BCKTOPBI U KOOPAWHATHI JJIA MPEACTABICHUSA
JaHHBIX W PCHICHHUA 3aJa4, B TOM YHCIC H3 OPYTHUX y‘-Ie6HBIX

MPEIMETOB U PEATbHOM )KU3HHU

YMeHne omnepupoBaTh TOHITHSMH: CTOJOMKOBBIE U KPYrOBBIE
quarpaMMmbl,  TaOmMUIBL, cpenHee  apudmMeTHdeckoe, MeAHaHa,
HauOosblllee U HaUMEHbIIEe 3HAYEHHs, pa3Max YHCIOBOro Habopa;

YMCHUC H3BJICKATBh, HHTCPIPECTUPOBATH )51 Hp606pa3OBLIBaTB




15

16

uH(pOpMallMIOo, TMPEACTABIEHHYI0 B Ta0lHMIlAX W Ha JAUAarpaMMax,
OTpaXKarolllyl0 CBOMCTBA M XapaKTEPUCTUKH DPEAJIbHBIX IPOLECCOB U
ABIICHUH; yMEHHME pacrlo3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue omnepupoBaTh MOHSATHSMU: CIyYalHBIA OMBIT (CIy4yalHbIN
OKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO.)
CIIy4aifHOTO ONBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWTh BEPOATHOCTH CIIy4alHBIX COOBITUH B OIBITaX C
PaBHOBO3MOXXHBIMU JJIEMEHTAPHBIMU COOBITHSIMH; YMEHHE pEIIaTh
3aJjaud METOJIOM OPraHHW30BaHHOTO IMepedopa U C HCHOJIb30BAaHUEM
MpaBWJia YMHOXKEHHUS; YMEHHUE OIICHHBATh BEPOSTHOCTH pPEaThbHBIX
COOBITHII M SIBJICHWM, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITHI B OKpYXAlOIIeM MHPE U B IKH3HHU;
3HAKOMCTBO C TMOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpATh MOAXOISIIMNA W3YYEHHBIM METON AJii pelieHUs
3a/1ayu, MPUBOJUTH MPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATh MPOSABJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIUCHIBATh OTIEIbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIyYeHHBbIE B XOJI€ Pa3BUTUS MAaTEMaTUKH KaK HAayKH, MPUBOAUTH
MpUMEPHl MATEMATUYECKUX OTKPHITUH M UX aBTOPOB B OTECYECTBEHHOM

Y BCEMUPHOH UCTOPHUH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

1O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS

1 Yucna v BBIYKCICHUS

11 Harypanbnsie u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE

19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH,  MPOLEHTH, OECKOHEUHbIE
- nepuoanYecKue apoou

13 Panmonaneupie uucia. ApudMeTHyeckue OIepalud ¢ PaldoOHAIbHBIMU
- YUCIIAMU

14 HelictButenpHble uyncia. Apu@MeTHYECKHE ONepaluu ¢ ACHCTBUTEILHBIMHU
- YUCIAMU

15 [IpubnuxEénHble BBIUKUCICHUS, NpaBUia OKPYIJICHUS, NPHUKUAKA U OICHKA
- pe3ynbTaTa BRIUUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAKEHHUSI C TEPEMEHHBIMH )

29 Crenenp ¢ uenbiM nokasareseM. CTENeHb C PAalMOHAIBHBIM I1OKA3aTEJIEM.
- CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas ApoOb

)t Apudmernueckuit KOpEHb HaTypaabHON CTEIIECHHU. HenictBus c
. apupMeTUUECKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHMS U HEPABEHCTBA

31 ensie u npoOHO-paroHabHBIE ypaBHEHHS. CHCTEMBI W COBOKYIHOCTH
. yYpaBHEHUHU

39 Ilenbie 1 npoOHO-panMOHaIbHble HepaBeHCTBA. CHCTEMbl U COBOKYMHOCTH
- HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIEN0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckass u reomerpuyeckas mnporpeccun. dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DOyHKIHUH
Oyaknus, crnocoObl 3amaHus  GyHKkuuu. ['padux  dyaknun. OO6macTh
OIpeieNIeHusl U MHOXKeCTBO 3HaueHul ¢pyHkuuu. Hynu ynkmuu. IIpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHHUMYMBbI (yHKIIMH. Hambonbpimiee M HauMeHbllee 3HaYeHHE (QYHKUIMU Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas mpsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reoMeTpuyecKux BEITUYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHuoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYHEHUKA

* MaTtemaruka. Anrebpa: 7-i kitacc: 6a30BbIi ypOBEeHb: yUeOHHK; 15-¢ u3nanue,
nepepaboranHoe MaxkaporueB FO.H., Munrok H.I'., Hemkos K.W. u np.; mox
penakiueit TenskoBckoro C.A. AkimonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocsemienne»

* Maremaruka. Anrebpa: 8-i kitacc: 6a30BbIl ypOBEHB: yUeOHUK; 16-¢ n3nanue,
nepepaboranHoe Maxkaporues FO.H., Munrok H.I'., Hemkos K.W. u np.; mox
penakuue TensikoBckoro C.A. AxkunonepHoe o6mectBo «3naTenscTBo
«IIpocBenieHue»

» Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe Maxkapsrue FO.H., Munmtok H.I'., Hemmkos K.W. u ap.; mox
penakiueit TenskoBckoro C.A. AkimonepHoe o0uiectBo «M3aaTenbcTBO

«ITpocBenieHue»

METOINUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Meroanueckoe mocodue 1o anredpe 7-9 knaccel. Makapsrues FO. H.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
POUI; YVuu.py; Pemry BIIP; Pemry OI'D

https://resh.edu.ru/ https://uchi.ru/
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