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MNOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIAE€TCS OJHAM W3 OIOPHBIX KYPCOB OCHOBHOTO OOIIETO
oOpa30BaHMsI: OHAa 00ECTIEYMBAET U3YUYECHUE JPYTUX JUCLUIUINH, KAK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
IPOAODKEHUs 00pa30BaHUs U B ITOBCEAHEBHOM *U3HU. Pa3BuTHe y 00ydaromumxcs
HAy4YHBIX MPEACTABICHUN O IPOUCXOKACHUHU U CYIIHOCTH anreOpanyecKkux
abcTpakiuii, cnoco0e OTPaKEHHUsI MATEMAaTUYECKON HAYKOW SIBJIEHUM U MPOLECCOB
B NPUPOAE U OOILECTBE, POJM MATEMaTHUYECKOIO MOEJIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIUMBIX JJIs aaNTallid B COBPEMEHHOM ITU(GPOBOM
obmectBe. M3ydeHue anreOpbl oOecleuMBaeT pa3BUTHE YMEHMsI HaOJIO/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI U BBIBOABI,
(dopMynupoBath yTBepkAeHHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JIOTHYECKOTO MBIIIJICHUSI OOYYarolMIMXCSA: OHM HCIOJB3YIOT JACIYKTUBHBIE U
UHAYKTUBHBIE PACCYXJIEHUs, 0000LIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpEANojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIbHOM ~ JIEATEIbHOCTH OOYYaroIMXcs, IO3TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABJSeTCs peanu3aleil 1esTeIbHOCTHOIO MPUHLIKIIA 00yUeHUsI.

B crpykType mporpammbl y4eOHOro Kypca «Ausredpa» ajii OCHOBHOIO
o01iero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANUYECKUE
auHuH: «Yucaa v BEIYHCICHUSY, «AnreOpandecKkie BBIPAKEHUD», « Y PaBHEHUS H
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoOJAep)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAECTCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJICHCTBYSI C
IpYyTMMH €ro JHHUSAMH. B Xome wu3yueHus ydeOHOro Kypca OOydaroImmMmcs
IPUXOJIUTCS JOTHUYECKH PacCyX AaTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3M ¢ 3TUM B mporpaMMy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax

MaTEMaTUYECKOr0o 00pa30BaHMs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
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OCHOB  YHMBEPCAJIBHOIO  MaTeMaThudeckoro sAspika. ConaepxaTenbHOW U
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne nuMHUM «YHWCiIa W BBIYMCICHUS» CIYKUT OCHOBOW JUIS
JanbHEHIIero U3y4eHus MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y O0YyYarOIIUXCS
JIOTUYECKOTO MBIIIIEHUS, POPMUPOBAHUIO YMEHUS MOJIb30BATHCS aIrOpUTMaMHu, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
KU3HU. Pa3BuUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOIO OOIIEr0 0O0pa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMH M HMPPALMOHAIBHBIMU 4YHCIaMH, (HOPMUPOBAHHUEM
MPEJCTABJICHUN O JIEMCTBUTEIBHOM YHCIE. 3aBEPUICHUE OCBOCHHUS YHCIIOBOU
JUHUU OTHECEHO K CpeIHEMY 0011ieMy 00pa30BaHHUIo.

Copnepkanue JByX aireOpanyecKux JUHUN — « AITeOpandecKue BhIPAKEHUS
U «YpaBHEHUsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOLIUXCS
MaTeMaTHUYECKOro amnmnapara, HeoOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTHPOBAaHHBIX 3adad. Ha ypoBHe
OCHOBHOIo 001ero o0pa3oBaHUsl y4yeOHBIM MaTepuan TPYHIUPYETCS BOKPYT
palMOHAJIBHBIX BbIpaXXKEHUI. AnreOpa A1eMOHCTPUPYET 3HaUEHUE MAaTEMAaTUKH Kak
A3bIKa JUIS TOCTPOCHHSI MaTEMaTHYECKUX MOJIENEH, OIMCAHMUS NPOLECCOB M
SBJIEHUN peadpbHOro Mwupa. B 3amaunm oOyueHust anreOpe BXOAAT Takxke
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUICHUA, HEO0OXOAUMOro, B
YaCTHOCTH, JJIi OCBOGHHMS Kypca HWH(GOPMAaTUKHU, M OBJAJCHUE HAaBBIKAMU
JNeAYKTUBHBIX paccyxaenuid. [Ipeodpa3oBaHue CUMBOIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHMs!, CHOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue pyHKIMOHANBHO-Tpa(UIECKON JIMHUU HAIEJICHO Ha MOJyuYeHUe
OoOy4YaroIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIIeH MaTeMaTU4ecKoW MOJenu
JUISL OTIMCAHUSI M UCCIIEIOBaHMSI Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B PUPOJIE
u odmectBe. M3yuenne martepuana crocoOCTBYET Pa3BUTHIO Yy OOyYaroIIMXCs

YMCEHH UCIIOJIB30BAaTh PA3JIMYHBIC BLIPA3UTCIIbHBIC CPCACTBA A3bIKaA MATCMATUKH —



CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkue, BHOCUT BKJIaa B (opMHpOBaHUE
MPEICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN IUBUIIM3AINH U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kkjaccax wu3ydaercs Y4eOHbIH Kypc
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COICpPKAHUS:
«Yucna © BBIUKUCICHUSA», «ANTeOpanyecKre BBIPAXKEHUS», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 Kiacce
— 102 4aca (3 yaca B Heneno), B 8 kimacce — 102 4gaca (3 yaca B Hemento), B 9

kimacce — 102 ygaca (3 yaca B HEJZIEIHO).



COJEP) KAHHUE OBYUEHUS
7 KJIACC

YucJia 1 BBIYUCIEHUS

JlpoOu OOBIKHOBEHHBIC M JECSITHYHBIC, TIEPEXOA OT OJHOW (OPMBI 3aIUCU
npobeit k gapyroil. IloHsTwe palyMoOHAIBLHOTO 4YHCHIA, 3aluCh, CpPaBHEHHUE,
YHOOPSIIOUMBAHUE  pallMOHAIBHBIX  4ucell. ApudMeTHYecKre JICUCTBUA €
pallMOHaNIbHBIMU 4YKclIaMU. Pellienue 3aiad U3 peaibHOW MPakTUKW HAa YacTH, Ha
JpoOH.

CrereHb C HATypaJbHBIM IIOKa3aTeJeM: OIpe/aesieHrne, MpeoOpa3oBaHue
BBIPQKEHUN HA OCHOBE ONPEACIICHUS, 3alUCh OOJbIIKNX YKcen. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U JIpoOM B BHJIC MPOIICHTOB. TpH OCHOBHBIC 3aJlaud Ha
MPOIICHTHI, PEIICHUE 3a7]a4 U3 PEaTbHON MPAKTUKHU.

[IpumeHeHHe TIPU3HAKOB  JICIUMOCTH, PAa3JIO)KEHHUE HAa  MHOXKHUTEIH
HaTypaJIbHBbIX YHUCEII.

PeanbHbpie  3aBUCMMOCTHM, B TOM 4YuClIe TpsMas ©W  oOparHas
MPONOPIIMOHAIBHOCTH.

AJsiredOpanvyecKue BbIPAKEHUA

IIepemeHHbIE, UHCIOBOE 3HAYEHUE BBIPAXKEHUS C IEPEMEHHOM. JlomyCTUMBIE
3Ha4YeHUs NepemMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmynbl. Beruucienus no popmynam. [IpeobpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJCCTBEHHO paBHbIE BBIPAKCHMS, TIpaBUJa mpeoOpa3oBaHUS CYMM U
MPOU3BEACHUM, TpaBUJia PACKPBITUS CKOOOK M MPUBEICHUSI MOI0OHBIX CllaraeMbIX.

CBOMCTBA CTENIEHU C HATYPAIbHBIM IMOKA3aTEIIEM.

Opnousiensl 1 MHorowieHbl. CreneHs MHOTOWICHA. CII0JKEHHME, BEIUMTAHUE,
YMHOXEHUE MHOTOWIeHOB. DopMysibl COKpalIEHHOTO YMHOXEHHMS: KBaApar
CyMMBbl M KBaapaT pa3HocTu. Popmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJICHOB Ha MHOKHUTEJIIHN.

YpaBHeHUs U HEPABEHCTBA



VYpaBHeHHE, KOpPEHb YpaBHEHHs, MpaBuUja NOpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuHelHOE ypaBHEHHUE C OJHOM MEPEMEHHOM, YHUCJIO KOPHEW JIMHEHMHOTO
YpaBHEHUS, pELIECHUE JIMHEWHbIX ypaBHEHUH. CocTaBleHHE YpaBHEHUH IO
YCJIOBHIO 337jauu. PeleHne TeKCTOBBIX 3a/1a4 C TOMOIIbIO YPaBHEHUH.

JIluneliHoe ypaBHEHUE C IBYMs MEpEeMEHHbIMU U ero rpaduk. Cuctema JIByx
JMHEWHBIX YPAaBHEHHM C ABYyMs IEPEMEHHBIMU. PelieHue cucreM ypaBHEHUU
CIIOCOOOM MOACTaHOBKHU. I[IpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHECHUM.

DOyHKIUU

KoopanHara Touky Ha npsiMoi. HucnoBble MPOMEXYTKH. PaccTosiHue Mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa koopauHaT, ocu Ox u Oy. AGciucca U opAuHATA
TOUYKH Ha KOOPJMHATHOM MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Yrenne rpadukoB peanbHbIX 3aBucuMocTed. [lonsarue @ynknuu. ['padux
dbynkuuu. CoiicTBa pyukuuii. JIunerinas Qynkius, e€ rpaduk. ['padux dynkmu
y = |x|. I'paduueckoe pemnieHre TUHEHHBIX yPABHEHHH M CHUCTEM JIHHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uppanMoHAIBLHOM YHCIE.
Jecsatnunbie TpuOIMKEHUsT UppalMOHAIBHBIX yucen. CBolcTBa apupMETUYECKUX
KBaJIPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHCJIEHUSM. JIeHCTBUTEIIBHBIE YUCTIA.

Crenens ¢ HenpIM noKas3aTeneM U e€ ceorcTBa. CTaHIapTHAS 3alMCh YHUCIIA.

AJiredpanyeckue BbIpaKeHUs

KBagpartHeiii  TpEXWwieH, pa3JIOKEHHE KBAJIPAaTHOIO TPEXWIEHA HA

MHOXXHTCIIN.



Anre6panueckass apoOb. OCHOBHOE CBOMCTBO anreOpandeckoi poOlwu.
CnoxxeHue, BBIUMTAHHE, YMHOXKEHHE, JCJIICHHE alreOpandyeckux JpoOei.
PanronanbsHbie BhIpaXKEHUS U UX ITpeoOpa3oBaHue.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHUM, CBOAAIINXCS K JJUHENHBIM U KBAJIPATHBIM.
[Ipocreiinme qpoOHO-paMOHAIBHBIE YPABHEHHUS.

['padrueckas uHTEpHpeTalvs ypaBHEHUN C IByMsl IEPEMEHHBIMU U CUCTEM
JMHEWHBIX YPAaBHEHHW C JByMs IIepeMEHHbIMMU. lIpumepnl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a71a4u aaredpanyeckum crocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTH HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CuHcreMbl TMHEMHBIX HEPABEHCTB C OJJHOM MIEPEMEHHOM.

DOyHKIUU

[Tonsstue ¢ynknuu. OOnacTb oONpeAeNeHUuss U MHOKECTBO 3HAaYCHHM
¢bynkuun. CnocoObl 3a1aHus QyHKIUH.

I'padux dbynkuuu. Yrenne cpoiictB ¢yHKuuu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeATbHBIE MPOIECCHI.

@DyHKIMY, OMNUCHIBAIOIIME NPSIMYI0 M OOpaTHYI MPOMNOPLHOHAIBHBIE
3aBHCHMOCTH, UX rpadukn. OyHkmun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pELICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucjaa 1 BbIYUCJIEHUA

PanmonanpHbIe Ynciia, UPpAMOHAIBHBIC YHCIIA, KOHSYHBIC M OCCKOHCUYHBIC
JECATHYHBIC APOOH. MHOXKECTBO MECHCTBUTEIBHBIX YHCEN, ICHCTBUTEIbHBIC YHCIIa
KaKk OCECKOHEUHBIEC JeCATUYHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE

MEXK1Y MHOKECTBOM JEHUCTBUTENIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.
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CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHCTBUSA C
JEWCTBUTEIBLHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpa, JAJIUTENBHOCTh IPOLIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpuOamx€HHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMPpUOIMKeHus. OKpyrieHue
yuces. [Ipuknka v oneHka pe3ynbTaTOB BBIUNACICHUN.

YpaBHeHMS U HEPABEHCTBA

JIunerinoe ypaBHeHUE. Pelnienue ypaBHEHNM, CBOISIINUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUMN, CBOASIIMXCS K KBaJApPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEeW M 4ETBEPTOU
CTEIICHEU Pa3JIOKEHUEM Ha MHOXKHUTEIIH.

Pemenue npoOHO-pallMOHATIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3aj1ay
areOpanvyeckuM METO/I0M.

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMU M ero rpaduk. PemieHue cuctem IBYX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHUM,
OJHO M3 KOTOpbIX JIMHEHHOe, a Jpyroe — BTOpoW creneHu. ['padpuyeckas
WHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne IMHENMHBIX HEPABEHCTB C OJHOW IEpeMeHHOMU. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHele HepaBeHCTBaA.
['padprueckas wHTEpHpeTanyss HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

DyHKIUU

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaGona, KoopaAuHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MTAPaAOOJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBOWCTBA.

YucjioBbIe NMOCJI€I0BATEILHOCTH U nmporpeccumn
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[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIbBHOCTH
pEKyppeHTHOH hopMynol U HOpPMyYIIOi n-TO YICHA.

Apudmernueckass U reoMmerpuyeckas mnporpeccur. PopMynbl n-TO YiE€HA
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MIEPBBIX 71 UJICHOB.

N3o0paxkeHne uiaeHOB apr(METHUYECKOH M TeOMETPUUYECKOM IPOTrpeccHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIHUAIBHBIN POCT.

CnosxHbIE IPOLIEHTHI.



INJIAHUPYEMBIE PE3YJBTATBI OCBOEHHUSI IIPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHMUA

JIMUYHOCTHBIE PE3YJIBTATHI

JIuuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS IPOrpaMMbl  yuyeOHOTOo Kypca
«Anrebpay» XapaKTepU3yIOTCS:

1) narpuoTHYecKOe BOCIIMTAHME:

MpPOSIBJICHWEM HHTEpPeca K TMPOIUIOMY M  HACTOAIIEMY POCCHMCKOU
MAaTEMATHKH, [IEHHOCTHBIM OTHOIIEHHEM K  JIOCTHXKEHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEeMaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHUM B IPYTMX HayKax M MPHUKJIATHBIX cepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEH TpaKJaHUHA U peau3allui ero
npaB, TMPEJACTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUN, MPOLEAYP TPa’KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKICHHIO STUYECKUX MPOOJIeM, CBSI3aHHBIX
C TMPAKTHYECKUM TPUMEHEHUEM JOCTMKCHUM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPITBHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTME B PEIICHUWU MPAKTUUYECKUX 3aJad
MaTEMaTUYECKOM HAIPaBJICHHOCTH, OCO3HAHHEM BAXXKHOCTH MATEMATUYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccHuOHaIbHOM
JEATCIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHIUBUTYAIbHON TPACKTOPUH O0Pa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OMOIHMOHATBHOMY ¥  OCTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajlad, PEUICHUM, pPacCYXKIECHUM, YMEHHUIO BHUIEThH

MAaTCMAaTUICCKNUC 3aKOHOMCPHOCTHU B UCKYCCTBC,
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S) HeHHOCTH HAYYHOI'0 ITO3HAHMSA:

OpUEHTaUMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPEJICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJBI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHYECKOM HayKu Kak cdepbl UeIOBEUYECKOi
NESTEIIBHOCTH, ATANOB €€ pa3BUTHs U 3HAYMMOCTHU JJI Pa3BUTHUS LMBWIN3ALINY,
OBJIAZICHUEM SI3bIKOM MATEMAaTUKU U MATEMaTUYECKOW KyJIbTYpPOW KakK CpelICTBOM
NO3HAHWS MHpPA, OBJIAJIEHUEM MPOCTEHIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NESITEIIbHOCTH;

6) ¢usnuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0JIAT OOy YHsI:

TOTOBHOCTBIO NIPUMEHATh MaTEeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO
300pOBBS, BEIEHUSA  3A0pPOBOro  oOpa3a KU3HM  (300pOBOE  IUTAaHHE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas Qusnueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTBHIO HaBblKa pe(IEKCUU, MNPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY U TAKOT'O K€ IIpaBa IPYroro 4eI0BEKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTaluel Ha MPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUU Ui pelieHus 3a1ad
B 00JacTh COXPAaHHOCTH OKpYXarollel cpenbl, IUIAaHUPOBAHMUS IMOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX IIOCJIEICTBUM Il OKPYXAIOLIEH Cpenbl, OCO3HAHHEM
IJI00aJIBHOTO XapaKTepa KOJOTUYECKHUX MPOOJIEM U MMyTel UX pEelIeHUs;

8) aganTanusi K U3MEHSAOIMMCH YCJOBMAM COLMAJIBHOW U NMPUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUoOpeTatb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITA JAPYTHX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHMWA, B TOM YHCIE

bopMyIMpoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
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paHee

HECU3BCCTHBIX, OCO3HaBaTb I[e(i)I/II_[I/ITBI COOCTBEHHBIX 3HAHUU u

KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHUE;

CITOCOOHOCTBIO OCO3HaBaTb CTpCCCOBYIO CUTyaluLo, BOCIIpPUHHUMATDb

CTPECCOBYIO CHUTYyallMI0 KaK BbBI30B, TpEeOYIOIIMH KOHTPMEP, KOPPEKTUPOBATH

NpUHUMAEMbIe pEIIeHUs U ACHCTBUSA, (POPMYIHpPOBATH M OILEHUBATH PUCKU U

IHOCJICACTBHA, (I)OpMI/IpOBaTI) OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHUBEPCAJIbHBIC yqeﬁﬂble IleﬁCTBHH

ba3oBble Jiornueckue AeMcTBUA:

BBISBJIAITh U XapaKTEPU30BATh CYLECTBEHHBIE IIPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLUEHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
ONpENEIICHUs]  NOHATUM, YCTAHABIMBATH CYLIECTBEHHBIM  IIPU3HAK
KJIaCCU(UKALMU, OCHOBAHUSA A1 OOOOIIEHMS W CpaBHEHUS, KpUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIPUHUMATh, (QOpPMYJIUpOBaTh U  MpeoOpa3oBbIBaTh  CYKJCHUS:
yTBEpAUTENIbHbIE W OTpULIATEIbHbIE, €IUHUYHBIE, YacTHbIE M 0OOIIue,
YCIIOBHBIE;

BBIABJIIT ~ MATEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3U U
npoTuBOpeurss B (akTax, AaHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npeiaratb  KpUTEpUM  JUISL  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMI;

JleJaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;
paz0OupaTh 10Ka3aTeNbCTBA MATEMATHUYECKUX YTBEPXKICHUN (TIPSIMbIE U OT
IPOTUBHOIO), MPOBOAMTH CAMOCTOSATEIBHO HECIOKHBIE J0Ka3aTelIbCTBa
MaTeMaTuyeckux (akToB, BBICTpaWBaTh APrYMEHTAIIMIO, IPUBOIUTH

PUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
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BbIOMpaTh crmoco0 pemeHus y4eOHOM 3aaauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHMs, BBIOMpAaTh Hauboyiee MOAXOASIIUNA € YIETOM

CaMOCTOATCIIbHO BBIACIICHHBIX KpI/ITepI/ICB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

WCITIOJI30BaTh BOMPOCHI KaK MCCIIENOBATEIBCKUA WHCTPYMEHT ITO3HAHMSI,
dbopMyIHpOBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHUBOPEUHE, IPOOIIeMY,
CaMOCTOSITeJIbHO yCTaHaBJIMBaTh HCKOMOE M JaHHOE, (OpMHUPOBATh
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOAUTL IO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECIOKHBIN
OKCIIEPUMEHT,  HEOOJIBIIIOE  HKCCIAEAOBAaHHE MO  YCTAaHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy cOOOit;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOJIOIEHUS, WCCIEAOBAHMS, OICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUIA;

MIPOTHO3WPOBATh BO3MOYKHOE pPa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH

MMPCAIOJIOKEHHA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Pabora ¢ nundopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMalMM, HAHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3a1a4H;

BbIOMpaTh, aHAJIW3UPOBATh, CUCTEMATU3UPOBATh WU HMHTEPIPETUPOBATH
UHGOPMALIMIO Pa3IMUHBIX BUAOB U (YOPM IpEICTaBICHMUS;

BbIOMpATh (GopMy TMpeACTaBiIeHUS HHQOpMAUMU M HWILTIOCTPUPOBATH
peliaemMple 3aJayd CXeMaMH, JuarpaMMaMmH, WHON rpadukod U HX
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPUSM, MPEIIOKEHHBIM

y4uTeneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:
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BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LEJISIMU OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJTYYEHHBIN pe3ysIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOU CYXKIEHUS C CYXACHHSIMHU JPYTHUX
YYaCTHHKOB JUaiora, OOHapyKMBaTh pa3IMuyve W CXOJCTBO IO3HIIMM, B
KOPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa,  CaMOCTOATENBbHO  BbIOMpaTh  (popmar
BBICTYIUICHHUS C Y4ETOM 3a/1a4 MPE3eHTAUU U 0OCOOEHHOCTEN ay TUTOPHH;
NOHMMAaTh W HWCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pabOThl TpPH pPEIIEHWH YYEOHBIX MaTEeMaTHYECKUX
3a/1ay;

IPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00CyXIaTh IPOIIECC U Pe3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4yacTBOBaTh B TpPyNmoBbIX (opmax pabotsl (0OCyXaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBl M JIPyTU€), BBINOJHATH CBOKO YacThb
paboThl U KOOPJUHUPOBATH CBOU JCHCTBUS C IPYTUMU YJIeHAMH KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUSM,

chOpMYIUPOBAHHBIM YIaCTHHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOATCIBbHO COCTABJIATH ILIAH, aJITOPHUTM PCIICHHUA 3adddu (I/IJ'II/I €ro

4acTh), BIOUpaATh CIOCOO peleHUss ¢ YYETOM UMEIOIIUXCS PECypcoB H

14



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BapHaHTHI PEIICHU ¢ Y4ETOM HOBOW MH(pOpMAIIUH.
CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

e BJIANETh CHOCOOAMH CaMONPOBEPKH, CaMOKOHTpOJII Ipouecca H
pe3yJpTara peleHnss MaTEMaTHIEeCKOM 3a/1a4u;

® I[IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH IIPH PEIICHHUH
3a/la4yd, BHOCHUTb KOPPEKTHUBBI B JIE€ATEJIBHOCTH HAa OCHOBE HOBBIX
0OCTOATENHCTB, HAWJECHHBIX OIIHOOK, BBISIBIICHHBIX TPYAHOCTEH;

® OLIEHMBATh COOTBETCTBUE PE3YyJIbTATa IEATEIBHOCTU IIOCTABICHHOMN LIEJIH
U YCIIOBUSIM, OOBSICHATh MPUYMHBI TOCTHKEHUS UM HEJOCTUKEHUS LENH,

HaXOJUTh OMUOKY, 1aBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

IMMPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 7 kJjacce OOydYalolMiCs TMOJIYYUT CIIECAYIOIINE
MPEIMETHBIC PE3YJIbTATHI:

Yucjia ¥ BoIYMCTIEHUS

BrImonHATh, codeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apudMETHUECKHe
JIEUCTBUS C PAIMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HAYCHWS YHUCIIOBBIX BBIPAKCHHUH, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI U MPUEMBI BBIYMCIICHUS 3HAYCHUMN JIPOOHBIX BBIPAKEHUI, COAEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOH.

[lepexoauTh OT 0fHOM (OPMBI 3aMMHMCH YUCEN K APYyroi (mpeoOpa3oBbIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUUHYIO IPOOH).

CpaBHUBATh M YIIOPSIIOYMBATH PAIIIOHATILHEIE YHCIIA.

OKpyrJsTh yncia.

BBITIOHATE TPUKUIKY U OIEHKY pe3yiIbTaTa BEIYMCIICHUH, OIEHKY 3HAYCHHM
YUCJIOBBIX BBIPAXKEHUHN. BBIMOMHATH JEHCTBUSA CO CTEMEHSIMHU C HATypPaIbHBIMU

IIOKa3aTCIIIMU.
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[IpumeHAT,  OpU3HAKK ~ JEIMMOCTH,  PAa3l0KEHWE HA  MHOXHUTEIH
HATYpaJIbHBIX YHCEII.

Pemiatb mpakTUKO-OPUEHTHUPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLIEHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEJIWYWH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3aad C YYETOM OIPAHUYECHUM, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBHEKTOB.

AuredOpanveckue BbIPAKCHUS

Hcnonb3oBaTh anreOpandyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B IIpoLecce OCBOCHUS Y4EOHOro MaTepuarna.

HaxoauTh 3HaueHus OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
IIEPEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEJACHUEM TIOJIOOHBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BpINONHATE yMHOXEHME OJHOWIEHA HAa MHOIOWIEH KM MHOIOYIEHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C IOMOIIBIO
BBIHECCHUSI 32 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKU CllaraeMbIx,
npuMeHeHus: GOPMyYJT COKPAIIEHHOTO YMHOKEHHUSI.

[TpumensTh npeodpa3oBaHsl MHOTOWICHOB JIJISl PEIICHHS Pa3IMYHbIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMU IIOKA3aTEISIMHU LIS
npeoOpa3oBaHUsl BRIPAKCHUI.

YpaBHeHHS U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
nepexoia OT UCXOJTHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIM YKCJIO KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPYU PEIICHUN JIMHEWHBIX YPABHEHHUHN U UX

CHCTECM.
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[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
ypaBHEHUS C ABYMsI TICPEMECHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOTO YpaBHEHUS C
JIBYMSI TIEPEMEHHBIMH, TOJIB3YSICh TpadUKOM, TPHUBOAUTH MPUMEPHI PEIICHUS
ypaBHEHUSI.

PemmaTe cucteMbl IByX JIMHEHHBIX YpaBHEHUH C IByMs MIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocTaBnsiTh M pellaTh JWHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEWHBIX
ypaBHEHUN TIO YCJIOBHUIO 3aJa4d, HWHTEPHPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1auil TIOJTy9CHHBIN Pe3yJIbTaT.

DOyHKUIMHA

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHUE 33/ IaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
are0panuyeckoM sI3bIKe.

OtmedaTh B KOOPAWHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAWHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIIUKA HW3BECTHBIC 3aBUCUMOCTH MEXKIY
BETMYMHAMHU: CKOPOCThb, BpPEMs, PACCTOSHUE, II€HA, KOJUYECTBO, CTOMMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii cnocod MpeACTaBICHUS U aHaiM3a WH(OpMaIuHy,
W3BJICKATh U MHTEPIIPETUPOBATH HH(OPMAITHIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIC PE3yJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HadaJIbHBIC MPEACTABICHUS O MHOXECTBE JCHCTBUTEIHHBIX
YUCEN JUISI CPAaBHEHHSI, OKPYTJICHUS M BBIYUCIICHUH, H300paXkaTh JICHCTBUTEIILHbBIC

YHCJIAa TOYKAMH HA KOOPJAWHATHOM MPSAMOM.
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[IpumensaTe moHATHE apudMETUYECKOTO KBAaJAPATHOTO KOPHS, HAXOIWThH
KBaJpaTHbIE KOPHHU, MCIOJIb3YSl MPU HEOOXOIMMOCTH KaJbKYJSITOpP, BBITOIHSTH
npeoOpa3oBaHusl BBIPAKCHUM, COACpXKAIMX KBaJApaTHbIE KOPHU, HCIIOIB3Ys
CBOMCTBA KOPHEMN.

Hcrons30BaTh 3alMCH OOJBIINX M MaJjbIX YHMCEN C IMOMOIIBIO JTECITHUYHBIX
npo0Oeit u creneneit yucia 10.

AuredOpanveckue BbIPAKEHUS

[IpuMEHAT, MOHSATHE CTENEHM C IEIbIM TOKa3aTeleM, BBIIIOJIHATh
npeoOpa30BaHUs BRIPAXKCHUH, COAEPIKAIIUX CTETICHH C IIEITBIM MOKa3aTesIeM.

BBINOMHATH TOXIECTBEHHBIE MPEOOPa30BaHUSI PALMOHAJIBHBIX BBIPAXKECHUM
Ha OCHOBE IMPaBWJI JICHCTBUIN HaJl MHOTOUJIEHAMH M areOpandecKuMU JPOOsSMHU.

PackiianpiBaTh KBaAPATHBIN TPEXWIEH HA MHOKHUTEH.

[IpuMeHATh MpeoOpa30BaHMs BRIPAKSHUM IS PEIICHUS Pa3IMYHbBIX 331249 U3
MaTEMaTUKH, CMEXXHBIX IIPEIMETOB, U3 PEAIbHOM IMPAKTUKHU.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHEHBIE, KBaJpaTHbIC YPAaBHEHHS W pallUOHAIbHBIE ypaBHCHUS,
CBOJISIIMECS K HUM, CUCTEMBI ABYX YPABHEHUH C JIByMS IEPEMEHHBIMU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHHM, B
TOM YHCJIE ¢ IPUMECHEHUEM TpapUISCKUX MPEACTaBICHUM (yCTaHABIMBATh, UMEECT
JM ypaBHEHUE WJIM CUCTEMA YPABHEHUW PEUICHHS, €CIM HUMEET, TO CKOJbKO, U
npoyee).

[lepexoauTh OT ciOBecHOM (OPMYIMPOBKU 3aauu K €& anreOpanyeckoit
MOJIEIA C TIOMOIIBK) COCTABJICHUSI YPABHECHUSI WM CHUCTEMBl YpaBHEHUM,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J1a4U MOJYYEHHBIA PE3yJIbTAaT.

[IpUMEHATH, CBOWMCTBA YMCJIOBBIX HEPABEHCTB [JI1 CPABHEHUSA, OLICHKH,
peliaTh JMHEWUHBIC HEPABEHCTBA C OJIHOM TMEPEMEHHOW W HMX CHUCTEMBI, J1aBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHWHA HEPaBEHCTBA, CHCTEMBI
HEPABEHCTB.

DyHKIUU
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[TornmaTe ¥ WCMONB30BaTh (DYHKIIMOHAILHBIE TOHSITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAYCHMS), ONMPEICIATh 3HAYCHHE (YHKIUU IO 3HAYCHUIO
apryMeHTa, ONpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

CtpouTts rpaduKu AIeMEHTApPHBIX (PYHKINN BUJA:

y=kix,y=x2,y=x3y=[x,y= VX, OIHCHIBATH CBOWCTBA YHCIOBOM
dbyukIuu 1o e€ rpaduxy.

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TOIYYUT CIIEIYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Yucsia v BBIYMCIEHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAJIBHBIE U HPPALIMOHAIIBHBIE YHCIIA.

BoimonHsATh  apudMeTHYeCKue JEUCTBUS C PAlMOHAIBHBIMU UYHCIIAMH,
codeTrass YCTHbIE M MHUCHBMEHHBIC TMPUEMBI, BBINOJHITh BBIUMCICHUS C
UppalMoOHaIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUsi CTENEHEH C LEJbIMA [OKa3aTelsIMU U KOPHEM,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJisSiTh IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKHUAKY PE3yIbTaTa
BBIYHCIICHUI, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHMs U HEPABEHCTBA

Pewmiats JIMHEHbIE W KBaJApPATHBIC YPABHEHUS, YPABHEHHUS, CBOASIIMECA K
HUM, IPOCTENIINE APOOHO-PAIIMOHATIBHBIE YPABHEHHS.

Pemate cucrempl ABYX JIMHEHMHBIX YPAaBHEHHH C JABYMsI NEPEMEHHBIMU U
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE SBJISICTCS TUHECUHBIM.

Pemiath TEKCTOBbIE 3ajauu alreOpaudeckuM CrocoOOM C  MOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIU CUCTEMBI JIBYX YPABHEHUN C JBYMSI IEPEMEHHBIMU.

IIpoBoauTE IpOCTENUIINE UCCIIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUUueCKuX MpeICTaBIeHNH (YCTaHABIMBATH, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUW PEIICHUS, €CIIHM HUMEET, TO CKOJIbKO, W

npouee).
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PemaTe nuHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pElICHNE HEPAaBEHCTB HA YHMCIIOBOM NPSIMOM, 3alUCBHIBATh PEIICHHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JMHEHHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIFOUAIOLIUE KBAJpPAaTHOE HEPABEHCTBO, H300pa)xkaTb pPEIICHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM IPSIMOM, 3aIIMChIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MIPU PEILIEHUN PA3IUYHbIX 33a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIIMM U3y4eHHBIX BHJOB. [loka3piBaTh cxeMaTHUECKU
PacCIOJIOKEHUE Ha KOOPJMHATHOM MIIOCKOCTU IpadukoB GyHKIMN BUaa: y = kx, y
=kx+b y=k/x,y=ax2 + bx +c, y=x3,y= Vx, y = |x|, B 3aBHCHMOCTH OT
3HaYEHUN KOA()PHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

CrtpouTh U HU300paXkaTh CXEMATUYECKU IpaUKU KBaJpaTHUUHBIX (PYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 10 UX IpaduKaM.

Pacnio3naBaTh KBaJpaTUyHy0 (QYHKIHIO 110 (opmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Yuc/ioBble MOCIEA0BATEILHOCTH H IPOTPeCcCH U

Pacno3HaBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO0 TMPOTPeccCUud NpHu
pa3HbIX CIIOCO0aX 3a/laHuUs.

BbIMONHATS  BBIYMCIEHHST C  HCIOJIB30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON 1 TeOMETPUUECKOM MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakath 4j€Hbl IMOCJIEI0BATEIbHOCTH TOYKAMU HA KOOPJIMHATHON
IIJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHUCIOBBIMM I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOPA, UM POBBIX

TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosmn4yecTBo yacos JJIEKTPOHHBIE
HaumeHoBaHue pasaesioB u (ungpossbie)
Ne n/m Konrpoabueie IIpakrnyeckue
TeM NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
. Yucna u BBIYMCJICHUS. ,s . bubmmoreka I[HOK
PannonanbHble yncia https://m.edsoo.ru/7f415b90
bubanoreka IHOK
2 AnreOpanyeckue BbIpaKeHUs 27 1
https://m.edsoo.ru/7f415b90
bubnuoreka I[HOK
3 YpaBHEHUS 1 HEPABEHCTBA 20 1
https://m.edsoo.ru/7f415b90
A Koopnunatet u  rpaduku. 04 . bubnuoTteka LHOK
OyHKIUU https://m.edsoo.ru/7f415b90
bubanoreka HOK
5 [ToBTOpeHue u 0600I1IeHNE 6 1
https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 102 5 0

21




[NPOI'PAMME
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8 KUIACC

23

KosnuecTBo yacon DJIeKTPOHHbIE
HauMeHoBaHMe pa3aesioB M (undposbie)
Ne /i Koutposbubie IIpakTuyeckue
TeM MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
pabéoTbI padoThI
pecypchbl
Yucna u BBIYMCIICHMS. s bubanoreka HOK
KBagpartHbie kopHH https://m.edsoo.ru/7f417af8
Yucna 51 BBIYUCIICHUS.
bubnmmoreka LHOK
2 Crenenb c uenpm 7
https://m.edsoo.ru/7f417af8
MoKa3aTeseM
AnrebpanvyecKkue BBIPAKCHHUS. s . bubnuoreka HOK
KBaapatHsblil TpéxuiieH https://m.edsoo.ru/7f417af8
A AnrebpanvyecKkue BBIPAKCHHUS. 5 . bubnuoreka HOK
AnreOpandeckas Jpoob https://m.edsoo.ru/7f417af8
VYpaBHEHUSI U HEPABEHCTBA. s . bubnuoteka HOK
KBagpartHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHMsT W HepaBeHCTBa. 13 bubnuoreka HOK




Cucrembl ypaBHEHHI

https://m.edsoo.ru/7f417aft8

. VYpaBHEHHSI W HEPABEHCTBA. . bubmuoteka [HOK
HepaBeHnctBa https://m.edsoo.ru/7f417af8
bubanoreka HOK

8 Oynkuuu. OCHOBHBIC IOHATUSL 5
https://m.edsoo.ru/7f417af8
9 DOyHKIWY. YucioBble 0 bubanoreka HOK
GyHKUIMN https://m.edsoo.ru/7f417af8
bubnmmoreka [HOK

10 IToBTOpeHue u 06o0IIeHNE 6
https://m.edsoo.ru/7f417af8

OBIIEE KOJIMYECTBO YACOB IIO 02

[TPOI'PAMME
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9 KUIIACC

25

KoJsmm4yecTBo yacos DJIEKTPOHHBbIE
Ne HauMeHoBanue pa3gejioB u (undposbie)
Konrpoabusie IIpakruyeckue
n/n TeM NPOrpPaMMbl Bcero o0pa3oBaTe/IbHbIE
pabéoTbI padoThI
pecypchbl
Yucna U BBIYMCIICHMUS. 9 bubanoreka HOK
JlelicTBUTEIbHBIC YHCIIa https://m.edsoo.ru/7f419d08
VYpaBHEHUsT W  HEPABEHCTBA.
bubnmuoreka I[HOK
2 YpaBHeHus c oaHont 14 1
https://m.edsoo.ru/7f419d08
IIEPEMEHHON
VYpaBHEHHSI W  HEPABEHCTBA. ” . bubmmoreka [HOK
Cucrembl ypaBHEHHI https://m.edsoo.ru/7f419d08
A VYpaBHEHHSI W  HEPABEHCTBA. 16 . bubmmoreka [HOK
Hepasencrtra https://m.edsoo.ru/7f419d08
bubanoreka HOK
OyHKIMU 16 1
https://m.edsoo.ru/7f419d08
6 YucnoBble MOCHIeN0BaTEILHOCTH 15 1 bubmuoreka IHOK




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

[ToBTOpeHue, 00o01eHue,

cucTeMaTH3anusd 3HAHUU

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

18

102

26

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




ITIOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne

n/n

Tema ypoka

IlousTue

PaluOHAJIBHOI'O YU CJiia

KoanuecTrBo uacoB

KonTpoJsbHbIe

Bceero
padoThI

IIpakTH4eckue

padoThI

Jlara

U3ydeHust

JIeKTpPOHHBbIe HU(POBbLIE

oOpa3oBaresibHbIEC

pecypchbl

Apudmernueckue

JIEUCTBUS C

panluOHaJIbHBIMHA

quciaMHu

Apupmernueckue

JIEUCTBUS C

panrOHaJIbHBIMHA

quciaaMHu

Apudmernueckue

JIEHCTBUSA C

panrnoOHaJIbHBIMHA

27




qucjiaMHu

ApudmeTrnueckue
NEUCTBUS
paloHaIbHBIMU

qucjiaMHu

Apudmernueckue
JNEUCTBUS
palMOHAIBHBIMU
YUCIIAMH
CpaBHenue,
YHOPSIAOUYUBAHUE

paiOHAJIBbHBIX YHUCCII

CpaBHeHue,
YHOPSAI0YMBaHUE

palrOHAJIbHBIX YHUCCI

CpaBHeHue,
YHOPSTOYHBAHUE

palrOHAJIbHBIX YHUCCI

28




CreneHb C

bubmmoreka [HOK
10 HaTypaJbHbIM
https://m.edsoo.ru/7f4211de
[I0Ka3aTejieM
Crenenb c
bubmmoreka [HOK
11 HaTypaJIbHbIM
https://m.edsoo.ru/7f421382
IMoKa3aTeIeEM
CreneHn C
bubnmuoreka [HOK
12 HaTypaJIbHbIM
https://m.edsoo.ru/7f42154¢
IoKa3aTrejieM
CreneHn C
bubanoreka LHOK
13 HAaTypaJIbHbIM
https://m.edsoo.ru/7f4218be
IoKa3aTreJieM
CreneHn C
14 HaTypaJIbHbIM
MoKa3arejieM
Pemienne  OCHOBHBIX
3a7a4 = HA  JIpodw,
15

IIPOLCHTLI u3

peanbHOM ITPAKTUKH

29




16

17

18

19

20

Pemenne  OCHOBHBIX
3ajady = Ha  JapoOw,
IIPOIICHTHI U3

peanbHOM ITPAKTUKH

Pemenne  OCHOBHBIX
3ajjay = Ha  JApoow,
MIPOIICHTHI u3

peanbHOM ITPAKTUKH

Pemenne  OCHOBHBIX
3ajay  HA  Apoow,
MIPOIICHTHI u3

peanbHOM MTPAKTUKH

[Ipr3Haku nenumocTy,
Pa3JIOKEHUS Ha
MHOKUTEN
HaTypaJbHbIX YNACEII
[Ipu3zHaku 1enMMOCTH,
Pa3JIoKEHUS Ha

MHOXKHUTCIIN

30




HaTypaJbHbIX YHCEII

21

22

23

24

25

PeanbHbie

3aBucumocTy. [Ipsmas

U oOpartHas
MIPOTIOPITHOHAIBHOCTH
PeanbHbie

3aBUCHUMOCTH. pr[Maﬂ

u oOpartHas
MIPOTIOPITHOHAIEHOCTH
PeanbHblie

3aBUCUMOCTH. [Ipsmas

" oOpartHas
MPONOPIIMOHAIBHOCTH
PeannHbBIE

3aBUCUMOCTH. [Ipsmas
u oOpartHas

NPONOPIMOHATBHOCTH

KontponsHass pabota

110 TEMC

31




26

"ParimonaapHbIE
yucia"
bykBeHnHble

BBIPAKCHUA

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

27

DopMyisl

28

DopMyisl

29

[IepemenHnsie.
Jlonmyctumeble
3HA4YCHUS

MIEPEMEHHBIX

30

[IpeobOpazoBanue
OYKBEHHBIX
BBIPAKECHUN,
PacKphITHE CKOOOK H
MIPUBEICHUE

MOJIOOHBIX CJIAraeMBbIX

bubanoreka LHOK
https://m.edsoo.ru/7f41fafa

31

[IpeobOpazoBanue

OYKBEHHBIX

32

bubanoreka HOK
https://m.edsoo.ru/7f41£d70




32

33

BBIPAKEHHU,
pPacKphITHE CKOOOK U
npuUBEACHUE

HOM00HBIX ClIaraeMbIX

[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUMH,
pacKpbITUE CKOOOK H
MIPUBEICHUE

MOJOOHBIX CJIaracMbIX

[IpeobpazoBanue
OYKBEHHBIX
BBIPAXKCHUMH,
pacKpbITUE CKOOOK H
IIPUBEIECHUE

MOJIOOHBIX CJIaraeMbIX

34

CBoiicTBa CTENEHU C
HaTypaJbHBIM

II0Ka3aTCIICM

bubanoreka [HOK
https://m.edsoo.ru/7f421382

33




CBolCTBAa CTEIEHH C
bubmmoreka [HOK
35 HaTypaJbHbIM
https://m.edsoo.ru/7f42154¢
IoKa3aTejeM
CBolicTBa CTEIECHU C
bubmmoreka [HOK
36 HaTypaJbHbIM
https://m.edsoo.ru/7f4218be
IoKasaTejeM
bu6anoreka LHOK
37 MHoOroujeHbl
https://m.edsoo.ru/7f42276¢
bu6anoreka LHOK
38 MHoro4ieHbl
https://m.edsoo.ru/7f422930
Crnoxenue,

29 BBIUMTAHHE, bubanoreka LHOK
YMHOKEHHE https://m.edsoo.ru/7f422af2
MHOTOYJICHOB
Crnoxenue,

10 BBIYMTAHUE, bubanoreka HOK
YMHOKEHHE https://m.edsoo.ru/7f422cc8
MHOTOYJICHOB

34




Cnoxenwue,

41 BBIYMTAHUEC, bubmmoteka LHOK
YMHOKEHUE https://m.edsoo.ru/7f422fca
MHOTOYJICHOB
Cnoxenue,

> BBIYMTAHHUE, bubanoreka LHOK
YMHOEHUE https://m.edsoo.ru/7f423182
MHOTOYJICHOB
DopmyJIbl

bubnmuoreka I[HOK
43 COKpAIIEHHOTO
https://m.edsoo.ru/7f42432a
YMHOEHHUS
DopMyJIbI
bubanoreka LHOK
44 COKPAIEHHOTO
https://m.edsoo.ru/7f42464a
YMHOKECHUS
DopMyIbl
bubnuoreka I[HOK
45 COKpAIIEHHOTO
https://m.edsoo.ru/7f424¢c12
YMHOKEHHS

46 DopMyiIbl bubnmoreka [HOK

COKpaIIEHHOTO https://m.edsoo.ru/7f424£d2
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YMHOKCHUSA

DopmyJibl
bubmmoreka [HOK
47 COKpPaIIEHHOTO
https://m.edsoo.ru/7f4251d0
YMHOKEHUS
Paznoxxenue
bubnmuoreka I[HOK
48 MHOT'OYJICHOB Ha
https://m.edsoo.ru/7f423312
MHOXXUTEIHN
Paznoxxenue
bubnmuoreka I[HOK
49 MHOT'OYJICHOB Ha
https://m.edsoo.ru/7f4237fe
MHOXUTEIN
Paznoxxenue
bubanoreka LHOK
50 MHOTOYWIECHOB Ha
https://m.edsoo.ru/7f4239de
MHOXUTEIN
Paznoxxenue
51 MHOTOYWICHOB Ha
MHOXXUTEHN
5 KontponbHass pabota
o TEME
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53

"AnreOpandeckue

BBIPAKCHUS "

YpaBHEHHE, IIpaBUIIA
npeodpazoBaHus
YpaBHEHMH,
PaBHOCWJIBHOCTh

YpaBHEHUM

54

JIuHetHoe ypaBHEHUE
C OJHOW MEPEMEHHOM,
pEIIEHUE  JIMHEHMHBIX

YpaBHEHUI

55

56

JIuHeliHOE ypaBHEHHE
C OJHOW MEPEMEHHOM,
pEIIEHUE  JIMHEHMHBIX

YpPaBHEHUM

JIuHentHoe ypaBHEHUE
C OJHOW MEPEMEHHOM,
pEIIEHHE  JIMHEHMHBIX

yYpaBHEHUI

bubnuoreka I[HOK
https://m.edsoo.ru/7f420482
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Pemenne 3amau ¢

bubnmmoreka [HOK

> MTOMOILBIO YPaBHEHUI https://m.edsoo.ru/7f42064e
Pemenne 3amau bubmmoteka [HOK
8 MOMOILbIO YPaBHEHUM https://m.edsoo.ru/7f420806
Pemenne 3amau ¢ bubanoreka HOK
> MOMOILBIO YPaBHEHU https://m.edsoo.ru/7f4209a0
Pemenne 3amau ¢ bubmmoreka I[HOK
0 IIOMOUIBIO YPaBHEHUN https://m.edsoo.ru/7f420e6e
JluHeitHOe ypaBHEHUE
c JIBYMSI bubanoreka IHOK
! MEPEMEHHBIMU U €T0 https://m.edsoo.ru/7f427¢32
rpaduk
JIuHetHOe ypaBHEHUE
c JBYMSI bubanoreka IHOK
o MEPEMEHHBIMU U €T0 https://m.edsoo.ru/7f427e8a
rpaduk
63 Cucrema JIBYX bubnuoteka [HOK

JMHEWHBIX ypPaBHEHH

38

https://m.edsoo.ru/7f42836¢




C IBYMSI
MEePEeMEHHBIMU
Cucrema JBYX

JINHEWHBIX YpPaBHECHUH

64
C TBYMSI
MEPEeMECHHBIMU
Cucrema JIBYX
6 JTUHEWHBIX YpaBHCHHUN
C TBYMSI
MIEPEMECHHBIMU
Cucrema JIBYX
6 JUHCHHBIX YpaBHCHHI
C JIBYMSI
MIEPEMECHHBIMU
Pemienne CHCTEM bubanoreka HOK
o ypaBHCHHH https://m.edsoo.ru/7f4284de
Pemenne CHCTEM bubmmoTreka IHOK
o8 YPaBHEHUI https://m.edsoo.ru/7f42865a
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69

70

Penienue CUCTEM
YPaBHEHHM
Penienue CUCTEM

YPaBHECHUI

bubnmmoreka LHOK
https://m.edsoo.ru/7f4287d6

71

72

Penienue CUCTEM

YpaBHEHHI
KontponbHas pabota
no teme '"JluHelHbIE

ypaBHEHHUS"

bubanoreka LHOK
https://m.edsoo.ru/7f421044

73

74

75

Koopaunara Touku Ha
MPSIMOU

Yucnosele
MIPOMEXYTKHU
Yucnoseie

MIPOMEKYTKH

bubanoreka LHOK
https://m.edsoo.ru/7f41de76

bubnuoreka I[HOK
https://m.edsoo.ru/7f41dff2

76

Paccrosuue MEKTY
JBYMSI TOYKAMH

KOOPAWHATHOU

40




IPSIMOU

Paccrosgnue MEKTY

. TBYMS TOYKAMHU
KOOPJIMHATHOM
IIPSIMOU
[IpsmoyrosbHas
bu6anoreka LHOK
78 CUCTEMa  KOOpAMHAT
https://m.edsoo.ru/7f41el6e
Ha TJIOCKOCTHU
[IpsimoyrosnpHas
bu6anoreka LHOK
79 cucremMa  KOOpAMHAT
https://m.edsoo.ru/7f41e42a
Ha TJIOCKOCTHU
- [Ipumepst  rpadukos, bubnuoTteka HOK
3aIaHHBIX (popMynamu https://m.edsoo.ru/7f41e8a8
o1 [Ipumepst  rpadukos, bubnuoTteka HOK
3aIaHHBIX (popMynamMu https://m.edsoo.ru/7f41ed80
- [Ipumepsl  rpadukos,
3aJlaHHbBIX (popMyIIaMu
83 UreHue rpauKoB bubmoreka [HOK

41




peanbHbIX https://m.edsoo.ru/7f41ea24
3aBUCUMOCTEHN
Urenue rpadukoB
84 pEeAIbHBIX
3aBUCUMOCTEMN
bubnmuoreka I[HOK
85 [lonsitue pyHKUIUU
https://m.edsoo.ru/7f41ef06
86 I'padux byHkmm
bubnmuoreka I[HOK
87 CaoiicTBa pyHKIUH
https://m.edsoo.ru/7f41f078
bubanoreka LHOK
88 CaoiicTBa QpyHKIUH
https://m.edsoo.ru/7f41f1fe
bubnuoreka I[HOK
89 Jluneitnas GyHKIMS
https://m.edsoo.ru/7f427282
bubanoreka [HOK
90 JIuneitnas GpyHKUIMS
https://m.edsoo.ru/7f427412
o1 [TocTpoenue rpaduka bubnuoteka [HOK

JUHENHON pyHKIUN

https://m.edsoo.ru/7f426d1e
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92

93

[Toctpoenue rpaduka
JUHEHMHON (PYHKIINH
I'paduk QyHkum y

=[]

94

95

I'papuk dyHkum y
=[]

KontponbHas pabota
o teme "KoopauHatsl
u rpaduku. OyHkun"
/ Bceepoccuiickas

poBepoyYHas pabora

bubnmuoreka I[HOK
https://m.edsoo.ru/7f41f50a

96

Urorosas
KOHTpOJIbHAs pabdora /
Bceepoccniickas

mpoBepoyYHas padbora

bubnuoreka I[HOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEeHUE
OCHOBHBIX TIOHATUU U
METONOB  Kypca 7

Kjacca, 0000IeHNE

43




3HAHUM

IloBTOpEHHE
OCHOBHBIX MOHSITHU U
bubnmuoreka LHOK
98 METOJI0B  Kypca 7/
https://m.edsoo.ru/7f429{32
Kjacca, 0000IeHNE
3HAHUM
[ToBTOpEeHuE
OCHOBHBIX MOHATHH M
bubanoreka LHOK
99 METOJI0B  Kypca 7
https://m.edsoo.ru/7f42a0e0
Kjacca, 0000IeHuE
3HAHUM
IloBTOpEHNME
OCHOBHBIX TMOHSITHU U
100  metomoB  kypca 7
Kjaacca, 000OIIeHHne
3HAHUM
[ToBTOpEeHUE
bubnuoreka I[HOK
101 OCHOBHBIX MOHSTHU U

METONOB  Kypca 7

https://m.edsoo.ru/7f42a27a
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102

Kjacca, 0000IeHuE

3HAHUM

IloBTOpEHHE

OCHOBHBIX MOHATUHA U
METOOB  Kypca 7
Kjiacca, 0000IeHNE

3HAHUU

bubmmoreka [HOK
https://m.edsoo.ru/7f42a900

OBIIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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8 KUIACC

Ne

n/n

Koaun4yecTBO 4acoB

Tema ypoka KoHTpoJubHbIe
Bcero
padoThI

KBagpaTHbil KOpEHB

Hn3 gyuciia

ITousarue 00
HUPPALMOHATIEHOM 1

qucCjiac

JlecsaTuuHbIe
MPUOIIMKEHUS
HppaIMOHATBHBIX

qHuCCiI

JlecsiTHuHBIC
MPUOIIMIKEHUS
HpparmoHaIbHbIX

1%

IIpakTnyeckue

padéoTbI

Jara

N3YyYCHUA

DJIEKTPOHHBIe LHM(pPOBHIE

oOpa3oBaresibHbIE

pecypchbl

bubnmuoreka I[HOK
https://m.edsoo.ru/7f42d452

bubnmuoreka I[HOK
https://m.edsoo.ru/7f42eaaa

46




JlercTBUTEIbHbBIC

qucia

CpaBHeHue
JICHCTBUTEIHHBIX

YUCEIl
CpaBHeHnue
JIEHCTBUTEIIbHBIX

qHCCl

Apubmernyeckuii
KBaJIpaTHbIN KOPEHD
YpaBHeHuE BUaa x> =

a

10

11

CaoiicTBa
apu(pMETUIECKUX
KBaJIpaTHBIX KOpHEN
CaolicTBa
apu(METHICCKUX

KBaJIpaTHBIX KOpPHEN

47

bubnuoreka I[HOK
https://m.edsoo.ru/7f42d862

bubnuoreka I[HOK
https://m.edsoo.ru/7f42d862




12

IIpeoOpazoBanue
YHUCIIOBBIX
BBIPAKECHUM,
coJiep Kalnx

KBaApaTHBIC KOPHHU

bubnmmoreka LHOK
https://m.edsoo.ru/7f42dd26

13

14

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
coJiepaKalnx
KBaJIpaTHbIE KOPHU
IIpeoOpazoBanue
YHCIIOBBIX
BBIPAXKCHUMH,
coJiepaKalnx

KBaJ[paTHbIE KOPHU

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

bubnuoreka I[HOK
https://m.edsoo.ru/7f42e0be

15

[IpeobpazoBanue
YHCIIOBBIX
BBIPKCHUMH,

coJiepaKaInx

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

48




KBaJpaTHbIE KOPHU

CrenneHp C  LENBIM

bubnmmoreka [HOK

o MOKa3aTeseM https://m.edsoo.ru/7f4354a4

CranpapTHasi 3amuch

Yyuca. Pazmepsl

00BEKTOB

OKPYXKAIOIIET0 MHpa

(oT  2JIEMEHTapHBIX
17 - o bubanoreka I[HOK

https://m.edsoo.ru/7f436098

KOCMHUYECKHUX

00BEKTOB),

JUTATEITEHOCTh

MIPOLIECCOB B

OKpY>KaroIleM MUpe

CBolicTBa CTEIEHU C bubanoreka [HOK
8 LIEJIBIM [T0KA3aTEIEM https://m.edsoo.ru/7f435648

CBolicTBa CTENEHU C bubmoreka [HOK
P LEJIBIM [T0KA3aTEIEM https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIIEHU C bubanoreka LHOK

49




OEJIbIM I1OKa3aTCJIEM

https://m.edsoo.ru/7f435648

CBoiiCcTBa CTEIIEHH C

bubnmmoreka [HOK

2! LEJIbIM ITOKa3aTeIEM https://m.edsoo.ru/7f43599a
CBolicTBa CTENEHU C bubauoreka [HOK
22 LEJIBbIM II0Ka3aTeIeM https://m.edsoo.ru/7f435ed6
- KBanparnsiit
TpEXWICH
0y KBangpaTtHbiit
TpEXWICH
Paznoxxenue
KBaJIpaTHOTO bubanoreka I[HOK
= TpéXuseHa Ha https://m.edsoo.ru/7f42fd38
MHOXHUTEJH
Paznoxenue
KBaJI[paTHOTO bubnuoTteka [HOK
20 TpéXuseHa Ha https://m.edsoo.ru/7f42fd38
MHOXHUTEJH
27 KontponbHas pabota bubnuoTteka [HOK
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I10 TeMaM
"KBagpaTHble KOpHHU.
Crenenu.
KBanparnsiit

TpexuseH"

https://m.edsoo.ru/7f42ec80

28

AnreOpanyeckas

IpoOb

bubanoreka LHOK
https://m.edsoo.ru/7f430382

29

JlonmycTumeie
3HA4YCHUS
MePEMEHHBIX,
BXOJISIIIINAX B
anreOpanyeckue

BBIPAKEHUS

30

Jlonmyctumebie
3HAYCHUS
MePEMEHHBIX,
BXOJSILIIUX B
anreOpanyeckue

BBIPAKECHUS
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OCHOBHOE CBOWMCTBO

bubmmoreka [HOK
31 anredpanveckon

https://m.edsoo.ru/7f4308e6

npodu

bubmmoreka [HOK
32 Coxkparenue apooei

https://m.edsoo.ru/7f430a8a

bubnmuoreka I[HOK

33 Coxkparenue apooeit

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

34 Coxkparienue apooei

https://m.edsoo.ru/7f430f44
Crnoxenue,
BBIUMTAHUE,

3 YMHOXEHHE u bubnuoTteka HOK
JeTICHUE https://m.edsoo.ru/7f43128¢
anreOpanyecKux
npooeit
Cnoxenwue,

26 BBIYHUTAHUE, bubmmoTreka I[HOK
YMHOKEHHE U https://m.edsoo.ru/7f4315c0
JeTICHUE
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37

38

39

anredpandecKux
apobeit
Cnoxenue,
BBIYHTAHHUE,
YMHOKCHHE
JICTICHHE
anreOpandecKux
npo0eit
Crnoxenue,
BBIYUTAHUE,
YMHOKCHHE
JICTICHHE
anreOpandecKux
npo0eit
[IpeoOpazoBanue
BBIPAKECHUN,
coJiep KaImx
anreOpanyeckue

Ipoou

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

bubnuoreka I[HOK
https://m.edsoo.ru/7f431a20

bubnuoreka I[HOK
https://m.edsoo.ru/7f43259¢
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IIpeoOpazoBanue

BBIPAKEHHU,

bubnmmoreka [HOK
40 coaepKalux
https://m.edsoo.ru/7f432736
anreOpandecKue
podu
[IpeoOpazoBanue
BBIPAKCHUMH,
bubanoreka HOK
41 CoIepKaIUX
https://m.edsoo.ru/7f432736
anreOpanyeckue
npodu
KontponbHas pabota

> 10 TeMe bubmmoTteka [HOK
" Anrebpanyeckas https://m.edsoo.ru/7f431d36
poOb"

3 KBagpartHoe bubnuoTteka [HOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
Henonnoe

bubnuoreka I[HOK
44 KBaJApaTHOE
https://m.edsoo.ru/7f42eela
ypaBHEHUE
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Henomraoe

bubmmoreka [HOK
45 KBaJIPaTHOE
https://m.edsoo.ru/7f42eela
ypaBHEHHE
dopmyia KOpHEU
bubmmoreka [HOK
46 KBaJIPATHOTO
https://m.edsoo.ru/7f42f158
ypaBHEHHS
dopmyna KOpHEH
bubnmuoreka [HOK
47 KBaJPaTHOTO
https://m.edsoo.ru/7{42£3{6
ypaBHEHUS
dopmyna KOpHEU
bubanoreka LHOK
48 KBaJPaTHOTO
https://m.edsoo.ru/7f42f5a4
ypaBHEHUS
bubnuoreka I[HOK
49 Teopema Buera
https://m.edsoo.ru/7f42fef0
bubnuoreka I[HOK
50 Teopema Buera
https://m.edsoo.ru/7f430076
51 Pemenne ypaBHEHHI, bubnmoreka [HOK

CBOJISIIIIUXCS K
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KBaJApaTHbBIM

Pemenne ypaBHeHUu,

bubmmoreka [HOK
52 CBOISIINXCS K
https://m.edsoo.ru/7f43c¢3d0
KBaJPaTHBIM
[Ipocreiimme apoOHO-
bubnmuoreka I[HOK
53 palroHaIbHbIC
https://m.edsoo.ru/7f4328c6
ypaBHEHHS
[Ipocreiimme apoOHO-
bubnmuoreka I[HOK
54 palMOHAIBHBIC
https://m.edsoo.ru/7f432bb6e
ypaBHEHUS
Pemienne TEKCTOBBIX
s 3aa4 C  TOMOIIIBIO bubmoreka [HOK
KBaJpPaTHBIX https://m.edsoo.ru/7f42f75c
YpaBHEHUI
Pemienne TEKCTOBBIX
56 3a7a4 C  TOMOIIBIO bubmoreka [HOK

KBaJpaTHBIX

YPaBHEHUM

https://m.edsoo.ru/7f42f816
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57

KoHntposbHas pabota
o teme "KBanpartHbie

ypaBHEHUS"

bubmmoreka [HOK
https://m.edsoo.ru/7f430112

58

JluHerHoEe ypaBHEHUE
c JIBYMSI
IIEPEMEHHBIMH,  €T0
rpaduk, IIPUMEPBI
peleHns ypaBHEHUU

B IICJIBIX YUCJIaX

59

JIuHeHOe ypaBHEHHE
c JBYMSI
IIEPEMEHHBIMH,  €TO
rpaduk, IPUMEPHI
peleHns ypaBHEHUU

B IICJIBIX YHUCJIax

60

JIunelHOE ypaBHEHUE
C IBYMs
MIEPEMEHHBIMH,  €TO

rpaduk, pUMEPHI

57




61

62

peleHns ypaBHEHUU

B IICJIBIX YHUCJIaX

Pemenne CUCTEM
JIBYX JIMHEUHBIX
YPaBHEHHN C JBYMS

IICPCMCHHBIMHU

Pemienune CHUCTEM
IBYX JIMHEWHBIX
YPaBHEHHN C JBYMS

IICPCMCHHBIMHU

63

Pemenune CUCTEM
IBYX JIMHEWHBIX
YpPaBHEHH C JBYMS

IICPCMCHHBIMHU

64

[Ipumepsl  pemeHus
CHUCTEM HEJIMHEHNHBIX
YPaBHEHUH C JAByMS

INCPCMCHHBIMHA

65

IIpumepsl  pemeHus
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CHUCTEM HEJIMHEUHBIX
YPaBHEHHN C JBYMS

IMCPCMCHHBIMHA

66

67

68

I'paduueckas
MHTEpIIpEeTalns
YpPaBHEHUS C JBYMS
MEpEMEHHBIMU u
CHUCTEM JIMHEHHBIX
YpPaBHEHHI C JOByMs

MMEPEMCHHBIMU

I'padpuueckas
MHTEpIIpeTalus
YpaBHEHHUS C JBYMs
MepEMEHHBIMU u
CHUCTEM JIMHEHWHBIX
YPaBHEHUN C JBYMs

MMEPEMCHHBIMHA

Pemerne TEKCTOBBIX

3agady C IIOMOIIBIO

buGimoreka

[HOK

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

bubnunoreka

[TOK

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

69

Penienne TEKCTOBBIX
33lad  C TOMOIIBIO

CUCTEM ypaBHEHHI

70

71

72

Pemienne TEKCTOBBIX
3alad  C IIOMOIIBIO

CHUCTEM YPaBHEHUM

YucnoBbie
HEpPaBEHCTBA H  HX
CBOMCTBA

YucnoBbie

HCPAaBCHCTBA MU  HX

CBOMCTBa

73

74

HepasenctBo ¢ ogHOM
[IEPEMEHHOU
JInHenHbie
HEPaBEHCTBA C OJHOU

MEPEMEHHON UM HX

60

bubnuoreka I[HOK
https://m.edsoo.ru/7f42c692




pemieHue

75

76

77

78

79

JIuneiHble
HEPABEHCTBA C OJHOM
IEPEMEHHOM M HX

pemieHue

JIunerinbie
HEPABEHCTBA C OJHOU
MEPEMEHHON UM HX

pemieHue

Cucrembl JUHEHHBIX
HEPAaBEHCTB C OJHOU
MEPEMEHHOM M  UX

pemieHue

Cucrembl JUHEHHBIX
HEPaBEHCTB C OJHOU
MEPEMEHHON UM HX

pelieHue

CucreMbl JIMHEHHBIX

HEPABECHCTB C OJHOM

bubnmuoreka [HOK
https://m.edsoo.ru/7f42c840

bubanoreka I[HOK
https://m.edsoo.ru/7f42cb88

bubanoreka HOK
https://m.edsoo.ru/7f42cd2c
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80

MEPEMEHHON UM UX

pemieHue

N3o0Opaxenue

pElIeHUsT JTMHEHHOTO
HEpPaBEHCTBA M  UX
CUCTEM Ha YHUCJIOBOMU

pAMON

bubmnoreka

[TOK

https://m.edsoo.ru/7f42c9e4

81

82

83

N3o0paxenue
pELIEeHNsT JIMHEHHOTO
HEpPaBEHCTBA M UX
CUCTEM HA YHUCIOBOMN
MPSIMOU
KontponbHas pabota
1o TeMaM
"HepaBenctna.

Cucremsl ypaBHEHHIT"

[lonsitue pyHKUUU

buGimoreka

[HOK

https://m.edsoo.ru/7f42c9e4

bubnunoreka

[MIOK

https://m.edsoo.ru/7f433c12

84

Oo0acTh

bubnunoreka

[HOK
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OTIpEIeIICHUS U

MHOKECTBO 3HAYECHUU

hyHKIIUN

https://m.edsoo.ru/7f433d84

85

86

87

Crioco6bl 3aJlaHus
byHKIIAN

I'padux pyHxIMH
CpoiicTBa  (yHKUHUH,
UX OTOOpakeHHE Ha

rpaduke

88

89

90

YreHue u ocTpoeHUe
rpa@ukoB QyHKIMIMA
[Ipumepsr  rpaduxoB
GhyHKIUH,
OTPAKAOLIUX
peaIbHBIE TTPOLECCHI
OyHKIUH,
ONMCBHIBAIOIINE

MNpsMYyI0 U OOpaTHYIO

63

bubnuoreka I[HOK
https://m.edsoo.ru/7f434bbc




IIPONIOPLIMOHAIIBHBIE

3aBUCHUMOCTH, 170
rpaduKu
91 ['unepOoina
bubanoreka LHOK
92 ['unep6oiia
https://m.edsoo.ru/7f4343e2
03 I'padux bynkumm y = bubnuoTteka [HOK
x? https://m.edsoo.ru/7f434572
OyHKIUHA Y =X3, y =
X3,y = Vx, vy = [X[;
Y Y & bubmoreka HOK
94 rpaduyeckoe
https://m.edsoo.ru/7f434d38
pelIeHuEe YpaBHEHUU
Y CHUCTEM YpPaBHEHUU
[ToBTOpEHNKE
OCHOBHBIX TOHATHU U
o5 METO/0B KypcoB 7 1 8 bubnmoreka [HOK

KJaccoB, 0000IeHne
3HAHUH /

Bceepoccniickas

https://m.edsoo.ru/7f4371aa
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poBepoyHas pabora

96

97

Urorosas
KOHTpOJIbHAsA paboTa /
Bceepoccuiickas

poBepoyHas pabora

IloBTOpEHHME

OCHOBHBIX MOHSTUU U
METOJI0B KypcoB 7 U 8
KjJaccoB, 0000IeHne

3HAHUU

bubnmuoreka [HOK
https://m.edsoo.ru/7f434eb4

98

99

[ToBTOpEHNKE

OCHOBHBIX MOHSTHI H
METOJ0B KypcoB 7 1 §
KjaccoB, 0000IeH1e

3HAHUU

IToBTOpEeHue
OCHOBHBIX TOHSTUU U
METO/0B KypcoB 7 1 8

KJaccoB, 0000IeHue

bubanoreka IHOK
https://m.edsoo.ru/7f43736¢

bubanoreka HOK
https://m.edsoo.ru/7f437510
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3HAHUM

100

101

IloBTOpEHHE

OCHOBHBIX MOHSITHN H
METOJIOB KypCOB 7 1 8
KjaccoB, 00001meHue

3HAHUU

[ToBTOpEeHUE

OCHOBHBIX TOHATUNA U
METOJ0B KypcoB 7 1 §
KjJaccoB, 0000IeHne

3HAHUM

bubnmuoreka [HOK
https://m.edsoo.ru/7f4376b4

bubanoreka I[HOK
https://m.edsoo.ru/7f436b88

102

IToBTOpEHNME

OCHOBHBIX TOHSITHH H
METOJI0B KypcoB 7 U 8
KJaccoB, 0000IeHne

3HAHUM

OBILIEE  KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

bubnuoreka I[HOK
https://m.edsoo.ru/7f437858




9 KUIIACC

KosanuyecTBo yacon
Ne
Tema ypoka
n/n Bcero
padoThI

PammonaneHbie umcia,
HMppalroHaIbHbIC
Yyupcjaa, KOHEYHble H 1
OeCKOHEUHEIC

JECATUYHBIC TPOOU

KoHTpoJubHbIe

IIpakTnyeckue

padéoTbI

Jara

N3YyYCHUA

DJIEKTPOHHBIe LHM(pPOBHIE

oOpa3oBaresibHbIE

pecypchbl

MHOX€eCTBO
JIEUCTBUTEIBLHBIX

YHCEJT,

JICUCTBUTEIILHBIC 1
YyHcia KaK
OeCKOHEYHEIE

JECATHYHBIC POOH

Bzaumuo

OJHO3HAYHOE

67




COOTBCTCTBUC MCIKIAY
MHOXKECTBOM
I[GﬁCTBPITGJIBHLIX
qucCccla N MHOXKCCTBOM
TOYCK KOOpHHHaTHOﬁ

MIPSIMOU

CpaBHeHue
JIEUCTBUTEIBHBIX
YHCell,
apudmMeTHIeCKUe
JICUCTBUS C
JICUCTBUTEIILHBIMHU

quciaMHu

[Tpubnuxxénnoe
3HAYEHHUE BEJIMYMHBI,
TOYHOCTb
MPUOJIMKEHUS

Okpyrienue yucen

Okpyrienue yucen

68




IIpukuaka u OLEHKa

8 pe3yJbTaToOB
BBIUMCJICHU U
[Ipukuaka u OlLiEHKa
9 pe3yJbTaTOB
BBIUKCIICHUU
JIuHeitHOe ypaBHEHMUE.
Pemenne ypaBHeHUH, bubnuotex HOK
10 CBOJISIIUXCS K https://m.edsoo.ru/7f43bf66
JIMHEUHBIM
JIuHetHOe ypaBHEHUE.
Pemienne ypaBHeHM,
H CBOJISIIIUXCS K
JIMHEUHBIM
KBanparnoe
ypaBHeHUE. Peuienue
bubanoreka [HOK
12 YpaBHEHUH,
https://m.edsoo.ru/7f43c542
CBOJISILIUXCS K
KBaJIpaTHBIM

69




KBagpaTHoe

ypaBHeHue. Pemenue

3 ypasieni, bubauoreka HOK
https://m.edsoo.ru/7f43c542
CBOJISIIIUXCS K
KBaJPAaTHBIM
bukBagpathabie bubanoreka LHOK
4 YpaBHEHUSA https://m.edsoo.ru/7f43c3d0
bukBagpatHbie bubanoreka LHOK
b ypaBHEHUS https://m.edsoo.ru/7f43¢3d0
[Ipumepsr  pemeHus
YPAaBHEHHUM TPEThEU U
16 YETBEPTOM  CTEINEHEU
pa3oKeHUEM Ha
MHOUTEN
[Ipumepsr  pemieHus
YPaBHEHUN TPEThEN U
17 YEeTBEPTOM  CTEIECHEN

pa3IoXKeHUEM Ha

MHOKHUTCJIIN

70




Pemenue IpoOHO-

bubmmoreka [HOK
18 palMOHAIIBHBIX
https://m.edsoo.ru/7f43c9b6
YPaBHECHUI
Pentenne JpOOHO-
bubmmoreka [HOK
19 palMOHAIIBHBIX
https://m.edsoo.ru/7f43c9b6
YpaBHEHUM
Pemenre  TEKCTOBBIX
3a1a4
20
anreOpanyecKkum
METOJIOM
Pemienne  TEKCTOBBIX
3aja4
21
anreOpanyecKkum
METOJIOM
Pemienne  TEKCTOBBIX
3aja4
22
anreOpanyecKuM
METOJIOM
23 Kontponbnast pabora

71




1o TeMe "YpaBHEHUS €

OJIHOU mepeMeHHOo"

YpaBHeHHE C JByMs

bubnmuoreka LHOK
24 MEPEMEHHBIMM M €T0
https://m.edsoo.ru/7f43d0b4
rpaduk
YpaBHEeHHE C JByMs
bu6anoreka LHOK
25 IIEPEMEHHBIMU MU €TI0
https://m.edsoo.ru/7f43d0b4
rpadux
Cucrema JIBYX
JIMHEWHBIX YpPaBHEHHUU
26 c JIBYMSI
IIEPEMEHHBIMU U €€
penieHue
Cucrema IBYX
JIMHEWHBIX YPaBHEHUU
27 c JIBYMSI
IEPEMEHHBIMU U €€
pelieHue
28 Cucrema IBYX

72




29

JIMHEWHBIX YpPaBHEHHUU
C JIBYMSI
NEPEMEHHBIMM U €€

pemieHue

Cucrema IBYX
JIMHENHBIX ypaBHEHUU
v JIBYMS
IIEPEMEHHBIMU U €€

pelieHue

30

31

Pemenune cucrem aByx
YpaBHEHHI, OJHO U3
KOTOPBIX JIMHEMHOE, a
Ipyroe —  BTOpPOH
CTEICHH

Pemenune cucrem aByx
YPaBHEHHI, OJHO W3
KOTOPBIX JIMHEWHOE, a
Ipyroe —  BTOpPOM

CTCIICHU

bubanoreka I[HOK
https://m.edsoo.ru/7f43d23a

bubnuoreka I[HOK
https://m.edsoo.ru/7f43d55a
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32

Pemenune cucrem aByx
YPaBHEHHM, OJHO W3
KOTOPBIX JIMHEMHOE, a
Ipyroe — BTOpPOH

CTCIICHU

33

34

35

36

Pemenune cucrem aByx
YPaBHEHUN, OJHO W3
KOTOPBIX JIMHEMHOE, a
Ipyroe —  BTOpPOH
CTETIEHU
I'padpuueckas
WHTEPIpETaLus
CHUCTEMBI YPAaBHEHUM C
JIBYMSI TIEPEMEHHBIMU
Pemienne  TekCTOBBIX
3aza4
anreOpanyecKuM

CII0cOO0OM

Pemenne TEKCTOBBIX
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3amad
anre0pandaecKuM

CII0cOO0OM

37

38

39

Kontponsnas pabora
no Tteme "Cucremsl

ypaBHEHHI1"

YucnoBbie
HEpPaBEHCTBA M  UX
CBOMCTBA

YucnoBbie

HCPAaBCHCTBA u nux

CBOMCTBa

bubanoreka LHOK
https://m.edsoo.ru/7f43ad5a

40

41

Jlunerinbie
HEPABEHCTBA C OJHOM
MEPEMEHHON W X
pelieHue

JInHenHbie
HEPaBEHCTBA C OJHOM

MEPEMEHHON W  HX

bubnuoreka I[HOK
https://m.edsoo.ru/7f43af08

bubanoreka [HOK
https://m.edsoo.ru/7f43af08
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pemieHue

42

43

44

45

46

JIuneiHble
HEPABECHCTBA C OJHOM
MEPEMEHHOH U HX

pemieHue

CucreMbl  JIUHEUHBIX
HEPABECHCTB C OJHOM
MEPEMEHHOW U X

pemieHue

Cucrembl JTMHEHHBIX
HEPAaBEHCTB C OJHOM
MEPEMEHHOM W  HX

penieHue

Cucrembl JTMHEHHBIX
HEPaBEHCTB C OJHOM
MEPEMEHHON H  UX

pelieHue

KBanparnsie

HEpABEHCTBA H  HX

buGmmmoreka

I[TOK

https://m.edsoo.ru/7f43atf08

bubnunoreka

[MIOK

https://m.edsoo.ru/7f43b098
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pemieHue

47

KBangpaTHbie
HEPAaBEHCTBA MU  HX

PCUICHUC

bubmmoreka [HOK
https://m.edsoo.ru/7f43b21e

48

49

50

KBangpaTtHbie
HEpaBEHCTBA U  HX

pelieHue

KBangpaTtHbie
HEpaBEHCTBA U  HX
penieHue

KBangpaTtHbie

HCPAaBCHCTBA u ux

penieHue

bubnmuoreka I[HOK
https://m.edsoo.ru/7f43b5a2

51

I'paduueckas
WHTEPIpETALNS
HEPaBEHCTB M CHUCTEM
HEPaBEHCTB C JBYMS

IICPECMCHHBIMHA

bubnuoreka I[HOK
https://m.edsoo.ru/7f43b098
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52

['padmueckas
MHTEPIIPETALNS
HEpaBEHCTB U CUCTEM
HEPABEHCTB C JIByMs

IMCPCMCHHBIMHA

53

54

Kontponbnast pabora
10 TEME
"Hepasencraa"
KBagpaTtnunas

bynkuus, e€ rpadux u

CBOMCTBa

bubnmuoreka I[HOK
https://m.edsoo.ru/7f4396¢c6

55

KBagpatnunas
byHkuus, e€ rpaguk u

CBOMCTBa

bubanoreka LHOK
https://m.edsoo.ru/7f439842

56

57

KBagpaTtnunas
bynkuus, e€ rpadux u
CBONCTBA

[Tapabomna,

KOOPJIMHATHI

bubnuoreka I[HOK
https://m.edsoo.ru/7f4399b4

bubanoreka [HOK
https://m.edsoo.ru/7f439eb4
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BEpIIMHBI MapadoJIbl,
0Ch CUMMETPHH

napaboJIbl

58

59

[Tapabomna,
KOOPIMHATHI

BEPIIMHBI  MMapaboJIbI,
0Chb CUMMETPUU

napaboJibl

[Tapabomna,
KOOpJUHATbI

BEpUIMHBI  MapaboJIbl,
0Chb CUMMETPUHU

napaboJb

bubanoreka [HOK
https://m.edsoo.ru/7f43a03a

bubnuoreka I[HOK
https://m.edsoo.ru/7f43alac

60

61

[Tapabomna,
KOOPIMHATHI

BEpIIMHBI  apaboJIbI,
0Chb CUMMETPUH

napaboJibl

[Tapabomna,

bubamoreka [HOK
https://m.edsoo.ru/7f43a3le

bubnuoreka [HOK
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KOOPAUHATHI

BEPIIMHBI MapadoJIbl,

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

0Ch CUMMETPUU
napaodoJbl
[Tapabona,
KOOPJIMHATHI

62 BEpIIMHBI  MapaboJibl,
OCh CUMMETPHUHU
napaboJb
I'paduxu byHkuumii: y

63 = kx, y = kx + b,
y=k/x, y=x3, y=vx,
y=[x]
I'paduxu bynkuumii: y

64 = kx, y = kx + b,
y=k/x, y=x?, y=vx,
y=[x]

65 I'paduxu bynkuumii: y

= kx, y = kx + b,
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y=k/x, y=x?, y=vx,
y=[x]

I'paduku dyHkmit: y
= kx, y = kx + b,

66
y=k/x, y=x3, y=VX,
y=Ix|
I'paduxu bynkuuii: y
= kx, y = kx + b,
67
y=k/x, y=x3, y=vx,
y=Ix|
I'paduxu bynkuumii: y
= kx, y = kx + b,
68
y=k/x, y=x3, y=vx,
y=Ix|
6 KontponbHas pabota bubnuoTteka [HOK
o teme "®OyHkuun" https://m.edsoo.ru/7f43ab84
-0 [lonsatTue  yuciIOBOM bubmmoTreka IHOK

IIoCIacaoBaTCIbHOCTHU

https://m.edsoo.ru/7f43e6¢c6
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3amanue

MOCJIEA0BATEILHOCTH
bubnmmoreka [HOK
71 PEKYyppEHTHOM
https://m.edsoo.ru/7f43ebda
dopmynoit u
dbopmyIoi n-ro wieHa
Apudmernueckas
bubnmuoreka I[HOK
72 reoMeTpudecKas
https://m.edsoo.ru/7f43ed7e
MpoTrpeccuu
Apudpmernueckas U
bubnmuoreka I[HOK
73 reoMeTpuyecKas
https://m.edsoo.ru/7f43f3b4
MpoTpeccuu
@opMyJIbl N-ro 4JIeHa
apupmMeTHYeCKOn U
bubnuoreka I[HOK
74 r€OMETPUYECKOU
https://m.edsoo.ru/7f43f58a
IIPOIPECCUN,  CYMMBI
MEPBBIX N YJICHOB
@opMyJIbl N-r0 4JICHA
bubnuoreka I[HOK
75 apuMEeTHIECKOH U

reOMETPUYECKOU

https://m.edsoo.ru/7f43ef2c
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IIPOTPECCUM, CYMMBI
IIEPBBIX N YJIECHOB
@opMyJIbI N-rO 4JICHA

apu(pMeTHYecKon  u

bubmmoreka [HOK
76 r€OMETPUYECKON
https://m.edsoo.ru/7f43f0c6
MIPOIPECCUN, CYMMBI
MEPBBIX N YJICHOB
®opMynbl N-rOo YjeHa
apudpmMeTHIeCKOH U
bubnmuoreka I[HOK
77 F€OMETPUUECKOMN
https://m.edsoo.ru/7f43f72e
MIPOTPECCHUM,  CYMMBI
MEPBBIX N YJICHOB
@opMyJIbl N-r0 4JIeHa
apu(pMeTHYeCKOn  H
bubanoreka [HOK
78 reOMETPUYECKON
https://m.edsoo.ru/7f43f8a0
MPOrPECCUM, CYMMBI
MEPBBIX N YJICHOB
- N3o00pakeHne YIeHOB

apupmMeTHYecKon U
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r€OMETPUIECKON
MPOrPECCUN  TOYKAMU
Ha KOOpPJIMHATHOMN

IIITIOCKOCTH

N3o0paxkeHne 4ieHOB

apupMeTHYecKon U

%0 r€OMETPUYECKOU
MPOrPECCUN  TOYKAMU
Ha KOOPJIMHATHOMN
TIJIOCKOCTHU
JIuHenHbIN u
81 DKCIOHEHIINAIbHBIN
pocT
bubanoreka IHOK
82 CioXHbIE TPOLICHTHI
https://m.edsoo.ru/7f43fe0e
bubnuoreka I[HOK
83 CiioXxHbIE TPOLICHTHI
https://m.edsoo.ru/7f4401a6
” KontponsHass pabota bubnuoteka [HOK

no Tteme "YUwucioseie

https://m.edsoo.ru/7f4404{8
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mocJeaoBaTeIbHOCTH"

IloBTOpEHUE,
00o01IeHne U
CUCTEMAaTHU3aLIMS
3HAHUI. 3amnmuce,
85
CpaBHEHHE, JEUCTBUS
C  JIEWCTBUTEIbHBIMU
YuCjIaMU,  YHCIIOBas
npsiMast
IToBTOpEHuE,
0000111eHHe u
CHUCTEeMAaTHU3aIUs
86
3HaHu.  [IpoueHTsl,
OTHOIIICHMUS,
MPONOPILIU
[ToBTOpEHHE,
00o01IeHne u
87
CHUCTEeMAaTH3aIMs

3HaHuil. OkpyrieHue,
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MpUOJIMKEHNE, OIICHKA
[ToBTOpEeHue,
00001IEeHNE u
cCUCTEMATH3AIIUI
bubmmoreka [HOK
88 3HAHUM. Perenue 1
https://m.edsoo.ru/7f443b12
TEKCTOBBIX 3a71a4
apu(METHICCKUM
CII0COOOM
[ToBTOpEHUE,
00001IEeHNE u
cUCTEMATU3AIUSA
bubanoreka LHOK
89 3HAHUI. Peruenue 1
https://m.edsoo.ru/7f443cd4
TEKCTOBBIX 3a1a4
apu(pMEeTUIECKUM
crrocobom
[ToBTOpEHUE,
%0 006001IeHNe u . bubmoreka [HOK
cCUCTEMATHU3aAIUA https://m.edsoo.ru/7f443fea
3HAHUMN. Pemenue
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TCKCTOBBIX 3aJga4d

apupMETHICCKUM

CII0cOO0OM

91

[ToBTOpEHUE,
00o01IeHne
CUCTEMAaTHU3ALIUS
3HAHUM.
[IpeobpazoBanue
anredpandecKux
BBIPAKEHHU,
Oy CTUMBIE

3HAa4YCHMHA

bubanoreka LHOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEHUE,
000011eHNEe
CUCTEMaTH3aIs
3HAHUM.
[IpeobpazoBanue
anreOpandecKux

BBIPAXKEHHUI,

bubnuoreka I[HOK
https://m.edsoo.ru/7f444364
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93

94

AOITyCTUMBIC

3Ha4YCHMUA

IloBTOpEHue,
000011eHNE
CUCTEeMAaTHU3aLUs
3HAHUM.
[IpeobOpazoBanue
anreOpanyecKux
BBIPAXKCHUMH,
JOMYyCTUMBIE

3Ha4YCHMUA

IloBTOpEHME,
00o0011IeHne
cUCTEeMaTU3aIs
3HAHUMU.
[IpeoOpazoBanue
anreOpanyecKux
BBIPAKECHU,

AOITyCTHUMBIC

bubnmuoreka I[HOK
https://m.edsoo.ru/7f444612

bubmmnoreka [HOK
https://m.edsoo.ru/7f444a94
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3Ha4YCHMUA

[ToBTOpEeHue,

00001IecHNe u

CHUCTEMATH3AIU bubanoreka IHOK
. 3HAHUMH. OYHKINH: https://m.edsoo.ru/7f444¢c56

MOCTPOEHUE, CBOMCTBA

M3YYCHHBIX (DYHKITUH

[ToBTOpEHMUE,

00001eHne u

CHUCTEMaTHU3aIus bubmoreka HOK
%0 3HAHUI. DOYHKINH: https://m.edsoo.ru/7f444144

MMOCTPOCHUE, CBOMCTBA

M3YUYCHHBIX (DYHKITUIH

[ToBTOpEHUE,

000011eHNE u

CcHUCTeMaTHU3aIus bubmoreka [HOK
77 3HAHUM. OYHKINH: https://m.edsoo.ru/7f44516a

MOCTPOEHUE, CBOWCTBA

M3YYEHHBIX QYyHKIUH
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[ToBTOpeHue,

00001IeHNe u

CHUCTEMATH3ALU bubanoreka IHOK
. 3HaHUMU. OYHKINH: https://m.edsoo.ru/7f4452e6

MIOCTPOCHHE, CBOMCTBA

M3YUYCHHBIX (DYHKIUN

[ToBTOpEHME,

00001eHne u

CHCTEMAaTH3aI1s bubanoreka LHOK
” 3HaHui. ['paduueckoe https://m.edsoo.ru/7f445516

pelIeHUEe YPaBHEHUN U

HX CUCTEM

[ToBTOpEHUE,

00001meHue u

cHUCTeMaTHU3aIus
100

3HaHuil. I'paduyeckoe

pellIeHue YpaBHEHUN U

HUX CUCTEM
101 Hroroas
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KOHTpOJIbHAs paboTa

O0001IEeHNEe u
102 CUCTEMAaTH3aIUs

3HAHUU

OBIIIEE  KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102

91




92



IMPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOT'PAMMBI

7 KJIACC

Kon
NPoBEPAEMOT0

pe3yJjbTarTa

1

1.1

I[IpoBepsieMble TipeMeTHbIEe Pe3yJbTATHI OCBOEHHSA
OCHOBHO# 00pa30BaTe/IbHOIl MPOrPaMMbl OCHOBHOTIO

001ero oopasoBaHus
UYucna v BEIYUCIICHUS

BBIHOJIHHTB, CoucCTasa YyCTHBIC M IIMCBMCHHLIC HpI/IéMBI,

apI/I(bMeTI/I‘-IGCKI/Ie I[GﬁCTBHfI C paliOHAJILHBIMHU YU CJIaMH

1.2

HaxoguTh 3Ha4Y€HHSI YHCIIOBBIX BBIPAKEHUI, MPUMEHSTH
pasHooOpa3Hbie  CIOCOOBI UM MPUEMBI  BBIYUCIICHUS
3HAYEHUN JPOOHBIX BBIPAKEHUM, coAepIKAIINX

OOBIKHOBEHHBIE U JECATUYHBIE JPOOH

1.3

1.4

[TepexoauTh OT OJHOM (HOPMBI 3alKMCH YUCEN K JIPYrou
(mpeoOpa3oBbIBaTh JECATUYHYIO Ip0Ob B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YacCTHOCTH, B

OECKOHEUHYIO IECATUYHYIO APOOb)

CpaBHUBATH U YNIOPSAAOYMBATH PALMOHAIIBHBIE YUCTIA

1.5

OkpyrnsaTe yucna

1.6

BpInonHATh NPUKUAKY U OLIEHKY PE3yJIbTaTa BHIYMCIICHUM,
OLICHKY 3HAQYEHWM YKCJIOBBIX BBIPAXKEHUU. BBINONIHATH

I[@ﬁCTBHSI CO CTCIICHAMM C HATYPaJIbHBIMHU IIOKA3aTCIIAIMHA

1.7

1.8

[IpumeHsATs nOpHU3HAKK JEIUMOCTH, Pa3JIOKEHUE Ha

MHOHUTCIIN HATYPAJIbHBIX YHUCCII

Pemiate IMPAaKTHUKO-OPUCHTHUPOBAHHBLIC 3a1a4H, CBA3aHHLIC
C OTHOIIICHUEM BCJINYHH, MpONOPUHUOHAIBHOCTBIO
BCJIMYMUH, IPOLHCHTAMH, HWHTCPIIPCTUPOBATL PC3YJIbTAThI
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peuICHuA 3aga4 C y‘IéTOM OFpaHI/I‘ICHI/If/'I, CBJ3aHHBIX CO

CBOMCTBaMH pacCMaTpUBACMBIX 00BEKTOB

AnreOpandecKkre BhIPaKEHHUS

2.1

Hcnons3zoBath  anreOpanyeckyl0o  TEPMHHOJOTHUIO U
CHMBOJIMKY, MNPUMEHSATh €€ B TMPOLECCE OCBOCHUSA

y4ueOHOTO MaTepualia

2.2

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAKEHUU MpHU

3aJ[aHHbIX 3HAYCHUAX IICPCMCHHBIX

2.3

BrinonnaTe Hp606pa3OBaHI/ISI OCJIOr0  BBIPAKCHHA B
MHOT'OYJICH IMPHUBCACHUCM HOI[O6HBIX cjlara€MbIXx,

PACKpBITHEM CKOOOK

2.4

2.5

2.6

2.7

BpInoONHATE yMHOXXEHME OJHOWIEHA HAa MHOIOWIEH U
MHOTOWJIEHAa Ha MHOIOYIEH, TMPUMEHATH (HOPMYIIbI

KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTU

OcCylIecTBIATh Pa3JI0KEHUE MHOTOYJICHOB HA MHOXKHUTEIIN
C TOMOIIBI0 BBEIHECEHHS 3a CKOOKHM OOIIEro MHOMKHTES,
TPYIIUPOBKU cllaraéMbIX, MIPUMEHECHUS dbopmyn
COKpAIEHHOTO YMHOKEHUSA

[TpumenHsaTh mpeoOpa3oBaHUsT MHOTOWICHOB ISl PEIICHUS
Pa3IMYHBIX 337]a4 U3 MAaTEMaTUKH, CMEKHBIX MPEIMETOB,
U3 pEAIbHOW MPAKTUKH

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU

MOKAa3aTeNISIMU JIJIsl IPe00pa30BaHuUs BEIPKCHUM

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pematp nvHElHbIE ypaBHEHUS C OJHOM IEPEMEHHOM,
MIPUMEHSISI IPABUJIA MEPEX0Ia OT UCXOJHOIO YPAaBHEHHUS K

paBHOCWIBHOMY eMy. IIpoBepsiTh, SBIAETCS 1M YHUCIO
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KOPHEM YpaBHEHHSI

3.2

[Ipumensaty rpaduyeckue METOAbl TPU  PEHICHUU

JIMHEWHBIX YPABHEHUM U UX CUCTEM

3.3

34

[TogOupate npuMepsl map Yuces, BIASIOMUXCS PEIICHUEM

JIMHEWHOT'O YPAaBHEHUS C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOMN MIIOCKOCTU TpaduK JTUHEHHOTO

ypaBHEHUS C JBYMS IIEPEMEHHBIMU; MOJIb3YSICh TpauKoM,

IIPUBOJUTH IIPUMEPHI PELIECHUS YPABHECHUS

3.5

3.6

4.1

4.2

Pemate cucteMbl ABYX JHMHEHHBIX ypaBHEHHH C JBYMs

MIEPEMEHHBIMH, B TOM YHUCJIE€ TpapUUECKU

CocTtaBisaTe ¥ pemiaTh JJUHEMHOE YPABHEHHUE WU CUCTEMY
JUHENHBIX  yPaBHEHMM MO  YCIOBHIO  3aJa4H,
MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4u
ITOJTYYEHHBIA PE3YyJIbTaT

Koopaunate! u rpapuku. yHKunu

N300paxxath Ha  KOOPAMHATHOW  MPSMOM  TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM  KOOpAMHATaM, JIy4YH,
OTPE3KH, HUHTEPBAJIbI, 3AIIUCHIBATH YHCIIOBBIE IPOMEKYTKH
Ha aNre0panvecKoM S3bIKE

OTMeyaTp B KOOPAMHATHOW IIJIOCKOCTH TOYKH IO

3aJaHHbIM KOOpAHNHATaM

4.3

4.4

Crtpouts rpaduku JUHEUHBIX QyHKIUN. CTpoUTh rpaduk
dynumm y = |x|

OnuceiBaTh ¢ TOMOIMIBIO  (DYHKIMI ~ WM3BECTHBIC
3aBUCUMOCTH MEXIY BEJIMYMHAMH: CKOPOCTh, BpEMH,
paccTosiHue, 1IeHY, KOJIMYECTBO, CTOMMOCTb,

IPOU3BOIUTENLHOCTD, BpeMsi, 00BEM pabOThI
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4.5

Haxonuthb 3HaueHne QPyHKIMU 1O 3HAUEHUIO €€ apryMeHTa

[lonumate rpaduueckuii cnocod mNpeAcTaBICHUS U

aHaJIn3a I/IH(I)OpMaHI/II/I, HU3BJICKATL W HHTCPIIPCTHPOBATDH

o uHpopMalMi0 U3 TpadUKOB peajbHBIX TMPOIECCOB H
3aBUCUMOCTEN
8 KUIACC
Kon IIpoBepsieMble mNpeAMeTHbIE Pe3yJbTATHI OCBOCHHS
NPOBEPSIEMOI0  OCHOBHOHW 00pa30BaTe/JbHON MPOrpaMMbl OCHOBHOIO
pe3yJabTara o01urero oopazoBanus
| Yuciia v BEIYHMCIICHHUS
Hcrnonps30BaTh HadajgbHbIE IPEACTABICHUS O MHOKECTBE
. JNEUCTBUTEIBHBIX YHCEN JUISl CPAaBHEHHUs, OKPYIJICHHS M
' BBIUMCIICHUW, HW300paXkaTb JCUCTBUTENIbHBIE  YHUCIA
TOYKaMHU Ha KOOPAUHATHOMN NIPSMOU
[IpumeHsTh TOHATHE APUPMETHUECKOrO KBaJApPaTHOTO
KOpHS, HAaXxOJWUTh KBAJApPATHbIE KOPHHU, MCHOJIB3YS MpH
1.2 HEO0OXOIUMOCTHU KQJIBKYJISITOP, BBITIOJIHSATH
npeoOpa3oBaHusl BBIPAXKEHUN, COJEpPIKAIIUX KBaJpaTHBIC
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEMN
13 Hcnonb3oBarh 3amucu OONBIIMX M MalbIX YHCEN C
. MTOMOIIIBIO IECATUYHBIX APOoOeH U creneHei yucna 10
2 AnreOpandeckre BEIPKCHHUS
[IpuMeHATh TOHSATHE CTENEHH C LEJbIM I0Ka3aTeleM,
2.1 BBHITIOJIHATh MPE0Opa30BaHUs BBIPAKECHUMA, COCpPKAITUX

CTCIICHHU C I CJIBbIM I10Ka3aTCIIEM
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2.2

2.3

24

BeinoansaTe TOXIACCTBCHHBIC Hp€O6paSOBaHI/IH
PpallOHAJIbHBIX BBIpa)KGHI/Iﬁ Ha OCHOBC IIpaBHIJI I[CﬁCTBI’Iﬁ

HaJl MHOTOWIEHAMH U alNredpandyecKuMu ApoosiMu
PacknanpiBaTh KBaApaTHBIN TPEXWIECH HA MHOXKHUTEIN

[IpuMeHATh MpeoOpa3oBaHUsl BBIPAKEHUN I PEIICHUS
pa3IMYHBIX 331a4 U3 MAaTEMAaTUKH, CMEKHBIX IPEIMETOB,

U3 PEATBHOU IPAKTUKH

YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemars JII/IHGI‘/IIHBIG, KBaApPAaTHLIC YpaBHCHUA u
paiuOHAJIBHBIC YPAaBHCHUA, CBOJAIIUCCA K HUM, CUCTCMBI

JIBYX YpaBHEHUH C IBYMSI IEPEMEHHBIMU

3.2

3.3

IIpoBoauTh mpOCTEUIIME WCCIENOBAaHUSA YpPaBHEHUU U
CUCTEM YpPaBHEHUW, B TOM UYHCIE C NPUMEHECHHEM
rpaguuecKkux MpeACTaBICHU (yCTaHaBIMBATh, UMEET JIU
YPAaBHEHHE WIM CHUCTEMa YPaBHCHUM pEIICHUSA, €CIU

HUMEET, TO CKOJIBLKO, U MPOYee)

[TepexoauTh OT cloBecHOU (GOPMYIUPOBKHU 3a7audl K €€
anreOpandecko MOJETHM C TIOMOIIBI0 COCTaBJICHUS
YPaBHEHUS] WJIA CUCTEMbl YPaBHEHUW, UHTEPIPETUPOBATH
B COOTBETCTBUM C KOHTEKCTOM 3aJlaud TMOJYyYEHHBII

pe3yabTar

34

[IprmMeHsATP CBOMCTBA  YHUCIIOBBIX HEPABEHCTB A
CpPaBHEHHUS, OLICHKH, pEIIaTh JIMHEWHBIE HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX CHUCTEMBI, 1aBaTh rpaduuecKyro
WUIIOCTPAMI0  MHOXECTBAa  PELICHUM  HEPABEHCTBA,

CUCTCMBbI HCPABCHCTB

OyHKIUU
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IloHumaTh U KUCHOIB30BATH (i)YHKIII/IOHaHBHBIC IIOHATHUA U

L1 S3bIK ~ (TEPMHUHBI,  CHUMBOJMYECKHE  0O0O3HAUYCHUSA),
' ompenenaTh 3HaueHne QYyHKIIMA 10 3HAYEHUIO apTyMeHTa,
onpeensaTh CBOMCTBA (YHKIMHU 10 €€ TpaduKy
Ctpouts rpaduku 3J1eMeHTapHbIX (QYHKIIMA BUIA:
y=k/x
y
4.2 _
kix
, y =X’y = X%, y = [X|, onuCbIBaTh CBONCTBAa YHCIOBOMI
byHkunu no e€ rpaduky
9 KJIACC
Koxa IIpoBepsieMble mpeaMeTHbIE Ppe3yJbTAaThbl OCBOCHMS
NPOBEPSIEMOI0  OCHOBHOH 00pa30BaTe/IbHON MNPOrPpaMMbl OCHOBHOIO
pe3yJjbTara 001ero oopasoBaHus
1 Yucna v BEIYUCTICHUSA
- CpaBHUBaTh MW  YHNOPSAOYMBATH  palMOHAJIbHBIE U
' uppalMoHaIbHbIC YHCIIa
BrimonnsaTe apupMeTHIeCcKre JNEUCTBUS Cc
. pallMOHAJILHBIMA ~ YHWCJIaMH,  cOoYeTass  YCTHbIE U
' NUCbMEHHBIE MPUEMBI, BBIMIOJHATH BBIYUCIEHUS C
UppalioHaIBLHBIMU YUCIaMU
1.3 HaxoauTh 3HaueHus CTENEeHeN ¢ MeIbIMU TTOKa3aTeIsIMU U
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KOpHCI‘/’I, BBIYHCJIATH 3HAYCHUA YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

2.1

OprrJ'IfITB I[CﬁCTBPITGJIBHI)IG qucia, BBIITIOJIHATD
IMPUKUIKY pPEC3yJibTaTa BBIqHCHeHHﬁ, OICHKY YHCIIOBBIX

BBIPAKCHUUN
YpaBHEHUS U HEPABEHCTBA

Pemars nuHelHbIE M KBaIpAaTHBIC YPABHEHUS, YPABHEHUS,
CBOJAILIMECS K HUM, MPOCTEUIINE APOOHO-PALMOHATILHBIC

YpPaBHEHHS

2.2

Pemate cucreMbl ABYX JIMHEMHBIX YPaBHEHHWM C JBYMs
MEPEMEHHBIMU U CHUCTEMBI JIBYX YPAaBHEHHI, B KOTOPBIX

OJHO YPaBHCHHC HC ABJISICTCA JINHEHHBIM

2.3

2.4

Pemarp TEKCTOBBIC 3aJa4u anre6pant{ec1<HM CIrocodoM ¢
IIOMOIIBIKO COCTABJICHUA YPAaBHCHHUA HWJINW CHUCTCMBI IBYX

YPaBHEHUH C ABYMS IIEPEMEHHBIMU

[IpoBomuTe TpPOCTEUIIME HCCIECIOBAHUS YPAaBHEHUU U
CUCTEM YpaBHEHUH, B TOM YHCIE C NPUMEHECHHUEM
rpaguuecKux npeacTaBieHui (HanpuMep, yCTaHaBIUBATh,
MMEET JIM YPAaBHEHME WJIM CUCTEMA YPaBHEHUU PEILCHUS,

€CJI UMEET, TO CKOJIBKO)

2.5

Pematp JIMHENHBIE HEPaBEHCTBA, KBaJpaTHbIE
HEPABEHCTBA, MH300pakaTh pEIICHUE HEPABEHCTB Ha
YUCJIOBOW IIPSMOM, 3aIllMCBIBATh PELIEHHUE C IMOMOIIBIO

CHUMBOJIOB

2.6

Pemare cucTemMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMBI
HEPABEHCTB, BKIIOYAKOIIWE KBAJAPATHOEC HEPABEHCTBO,
n300paxkaTh pelieHNe CHCTEMbl HEPAaBEHCTB HA YHCIOBOM

HpHMOfI, 3aIlIMChIBATh PCIICHUC C ITIOMOIIIBIO CHMBOJIOB
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2.7

Hcnonb3oBarth HEpaBCHCTBA IIpH PCHICHHHU Pa3JIMYHBIX

3aJa4

OyHKIMU

3.1

3.2

3.3

Pacnio3naBate (pyHKIMM M3yd4eHHBIX BUIIOB. [loka3bpiBaTh
CXEMaTUYECKH  PaCIOJIO)KEHHE  Ha  KOOPAMHATHOM
mIockocTd rpadukoB (QyHKumMi Buga: y=kx, y=kx+b,
y=k/x, y=ax’tbx+c, B 3aBUCUMOCTH OT 3HauYCHUH

K03 (HUIIMEHTOB, OMHUCHIBATh CBOMCTBA (PYyHKIINN

[Toka3piBaTh CXeMaTH4ECKU pacmoaoKeHue Ha
KOOPAMHATHOM IJIOCKOCTH rpadukoB GyHKUMN BUAA y =
VX, y = [X| 1 onuchIBaTh CBOMCTBA PyHKIIMIA

Crpouth u  u300pakaTh CXEMATHYECKH TpauKu
KBAaJpaTUYHBIX  (YHKLIMH,  ONHUCHIBaTH  CBOWCTBA

KBaIPATUYHBIX (YHKIMIMA 110 UX rpaduKam

34

Pacno3naBaTh KBaapaTHuHy0 (QYHKIUIO 1O (opmyIe,
OPUBOJUTH TNPUMEPHl  KBAaAPATHUHBIX (PYHKIUH U3

peanbHOM KU3HH, PU3UKH, TEOMETPUN

4.1

Apudmernueckas ¥ reoMeTprUecKasi IpOrpecCuut

Pacnio3naBate apudmMeTHUYECKyl0 U TE€OMETPHUYECKYIO

IIPOTPECCUH TPU PA3HBIX CITOCO0aX 3adaHus

4.2

BbINOMHATE BBIYUCICHUS C UCTIOIb30BAaHUEM (OPMYJT 1-TO
yiieHa apu(pMETUYECKON U T€OMETPUYECKON MpOrpeccui,

CYMMBI IICPBBIX N YJICHOB

4.3

I/1306pa>1<aTL YICHBI IIOCICAOBATCIBHOCTH TOYKAMHM HaA

KOOPJAMHATHOM IUIOCKOCTH

4.4

Pemars 3aJa4u, CBs3aHHBIC C Y CJI0OBBIMHU

ITOCJIEAOBATCIBbHOCTAMH, B TOM YHCJIC 3aJa4U U3 peaHBHOﬁ
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KU3HU (C MCIHOJB30BAHUEM KaJIbKYJSATOPA, HUPPOBBIX

TEXHOJIOTHI)
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS
| Hucna v BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIC U IECATUYHBIC, TIEPEXOA OT OJHON (OPMBI
1.1 3anucu Jpobeit k apyroi. I[loHsTHE panMOHANIBHOTO YHCIA,
3aluCh, CPABHEHUE, YIIOPSAI0YMBAHUE PALIMOHAIBHBIX YUCET
. Apudmerrueckue JEUCTBUS C  PAMOHAIBHBIMU  YHUCJIAMHU.
' Pemienue 3aau u3 peaqbHON MPAKTUKKU HA YaCTH, HA IPOOH
Crenenb ¢  HaTypaJdbHBIM  IIOKa3aTeJIeM:  ONpENeCHUE,
1.3 npeoOpa3oBaHre BBIPAKEHUN HA OCHOBE OIPECICHHS, 3aIUCh
OOJIBIIIUX YUCET
[IponeHThI, 3amuch MPOILEHTOB B BHUAE APOOM U JpoOU B BHUE
1.4 npoueHTOB. Tpyu OCHOBHBIE 33/1a4yd Ha MPOLICHTHI, PEIICHUE 3a1a4
U3 peajbHOMU MPAKTUKU
s [IprMeHeHne TPU3HAKOB AEIMUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIU
' HaTypaJIbHBIX YUCET
L6 PeanibHbie 3aBUCUMOCTH, B TOM 4YHCIEe TpsiMas U OOpaTHas
' IPONOPLUHUOHAIIBHOCTH
2 AnreOpandecKkre BhIPaKECHUS
51 [IepeMeHHBIE, UKMCIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM.
' JlonmycTrMbIE 3HAUYECHUS IEPEMEHHBIX
)5 [IpencraBienre 3aBUCUMOCTH MEXKIY BEIMYMHAMH B BHUJE
. dbopmynbl. Beraucnenus no popmynam
)3 [IpeobpazoBanrie OYKBEHHBIX BBIPaKEHUM, TOXKIESCTBEHHO PaBHbIE

BBIPAKCHUS
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24

CBolicTBa CTEIICHU C HaTypaJdbHbIM I10OKa3aTCJIEM

OI[HO‘IJ'IGHI)I 1 MHorouieHbl. CTeneHb MHOTOYJICHA. CJ'IO)I(eHHe,

= BBIYUTAHNE, YMHOKEHNE MHOTOUWICHOB
@opMyJIbl COKPAIEHHOTO YMHOKEHHUS: KBAaJIpaT CyMMBI U KBaJpaT
2.6 pasHoctu. @Popmyna  pa3sHOCTH  KBajparoB. PaznoxeHwne
MHOT'OYJIEHOB Ha MHOKHUTENH
3 YpaBHeHUs
. VYpaBHeHUe, KOpPEeHb YpaBHEHHs, IMpaBuja MpeoOpa3zoBaHUs
. YpaBHEHUS, PABHOCWIIBHOCTh YPAaBHEHUI
19 JIluHeniHOEe ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIO KOPHEHU
' JMHEWHOTO YPAaBHEHUS, PEIICHUE JTUHENHBIX YPABHEHUI
13 CocraBiieHME YypaBHEHUM IO YCIOBUIO 3ajauyd. Peuienue
' TEKCTOBBIX 3374 C [IOMOILBI YPaBHEHUM
34 JIuHeliHoe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema AByX JIMHEHHBIX YPaBHEHHHU C JBYMs I€PEMEHHBIMHU.
3.5 Pemenue cuctem ypaBHeHU# crnocoboM mojcTaHoBKH. [Ipumepsl
pELIEHNs TEKCTOBBIX 3a]1a4 C TOMOIIBIO CUCTEM YPABHEHHM
4 Koopaunate! u rpadpuku. yHKIun
4.1 Koopaunara Toukn Ha npsamon
19 UucnoBele NpOMEXKYTKH. PaccrosHue MexAy IByMs TOYKaMu
' KOOPAWHATHOM MPAMOM
43 [IpsimoyronbHas cuctema koopauHar, ocu Ox u Oy. AGciucca u
' OpJIMHATAa TOYKHU HAa KOOPIUHATHOUN MIOCKOCTH
44 [Tpumepst TpadukoB, 3amaHHbIX Gopmynamu. Utenne rpadukon
. pEalbHBIX 3aBUCUMOCTEHN
4.5 [Tonsitue pynkuuu. ['paduk dynkumu. CoiicTBa QyHKIMIMA
4.6 JIuneitnas ¢pynkuums, e€ rpaduk. I'paduk pyHkuuu y = [x|
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I'paduueckoe pemieHue JHUHEWHBIX YpaBHEHUW UM CHCTEM

7 JIMHEWHBIX YPABHEHUMN
8 KUIACC
Kon IIpoBepsieMblil 3JIEMEHT COAECPKAHUSA
1 Yuciia v BEIYMCIICHUS
- KBanpaTtHslii kopeHp u3 uucia. [loHsTHe 00 uppanroHanIbHOM
. yucne. JlecaTnunbie MPUOIMKEHNS UPPALMOHATIBHBIX YUCEN
CpoiicTBa apu(MeTHUECKUX KBaJApaTHBIX KOpPHEHM H©  HUX
1.2 MpUMEHEHUE K MpeoOpa30BaHUIO YHUCIOBBIX BBIPAKEHUH U
BBIYMCIICHUAM. [[efiCTBUTENBHBIE YnCTIa
13 Crenenp ¢ nenelM nokasaresieM M €€ cBoicrBa. CraHmapTHas
. 3aIUCh YMCIIa
2 AnreOpanyeckue BhIpaKEHHUS
51 KBampaTHbIil TpEXWIEH, pa3iioKEHUE KBAAPATHOTO TPEXUIICHA Ha
' MHOXHUTEIN
Anrebpandeckast ApoOb. OCHOBHOE CBOMCTBO ajreOpanyueckoit
2.2
Ipodu
53 CrnoxxeHue, BbIYUTAHHE, YMHOXKEHHUE, JI€JICHHE anreOpanyecKux
' npoben
2.4 PannonanbpHbie BhIpaXXEeHUS U UX MPEe0Opa3OBaHKE
3 YpaBHEHUS 1 HEPABEHCTBA
. KBagpatHoe ypaBHeHue, ¢GopMmyia KOpHEW  KBaJApPaTHOTO
. ypaBHeHus. Teopema Buera
3.2 Peurenue ypaBHEHU, CBOASIINXCS K JMHEMHBIM U KBAJAPATHBIM
3.3 [Ipocreiine qpoOHO-paMOHATbHBIE YPaBHEHUS
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I'paduueckas unTepnperalysi ypaBHEHUN ¢ ABYMsI II€PEMEHHBIMU

U CHCTEM JIMHEHHBIX ypaBHeHI/Iﬁ C JIByM:A IICPCMCHHBIMMU.

4 [IprMepbl pelieHHs CHCTEM HEIMHEMHBIX YPAaBHEHHUU C JIBYMs
NIEPEMEHHBIMU

3.5 Pelienre TeKCTOBBIX 3a7a4 anreOpandeckuM CrocoOomM

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 01HOM NIEPEMEHHOM

3.8 PaBHOCMILHOCTH HEPABEHCTB

3.9 JIvHeHbIE HEPABEHCTBA C OJJTHOU MIEPEMEHHOMN

3.10 CucTteMbl TMHENHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM

4 OyHKIMA
[lonsitue @yHknuu. OOMacTb ONpPENENeHUs] W MHOMXECTBO

4.1
3HaueHui PyHkiuu. CrocoOsl 3agaHus GyHKIUN

4.2 I'padux bynkumu. Yrenne cBOMCTB GyHKIIUU IO €€ rpaduKy

43 [Ipumepst  rpadukoB  GYHKIUN, OTpaKkarOUMX  peabHbIC

' IPOLIECCHI
44 OyHKINH, OMUCHIBAIOIIINE IPSAMYIO " o0paTHy10
' POTIOPIIMOHANIbHEIE 3aBUCUMOCTHU, UX TPapuKH

4.5 OyHKIUK Y =X7, y = x’

4.6 OyHkuuu y = [x, y = |x|

4.7 ['paduueckoe penieHre ypaBHEHHI U CUCTEM ypaBHEHUI

9 KIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

| Yuca 1 BBIYUCIICHUSA

1.1 PanmonanbHple  4Kcia, MPPALMOHATBHBIE YHUCIA, KOHEYHBbIE W
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OECKOHEUYHBIE JCCSITUUHBIE TPOOH

MHO%€eCTBO ,ZIGI?ICTBI/IT&TIBHLIX YHCCII, HeﬁCTBHTCHBHLIC qucCila KakK

OCCKOHEYHEIC ACCATUYHBIC I[pO6I/I. Bzaumuo OJHO3HAYHOC

12 COOTBETCTBHE MEXKIY MHOKECTBOM JACHCTBUTENBHBIX YHCEN U
KOOpJIMHATHOM npsiMoi. CpaBHEHUE NIEUCTBUTEIIBHBIX YHCEI
1.3 ApudpmeTnueckue qeCTBUS ¢ J€HCTBUTEIbHBIMU YUCIAMU
WU3mepenusi, npuOMMKEHHs,  OLEHKU. Pa3mepsl  O0OBEKTOB
OKPY’KAIOLIEr0 MHpA, UIMTEIBHOCTH IPOLECCOB B OKPYKAIOLIEM
1.4 MHUDE. [IpubnmxénHoe  3HAYEHHWE  BEIUYUHBI,  TOYHOCTh
npubmkenus.  Oxpyrienne uucen. [lpukuaka u OLEHKa
pE3yJIbTATOB BEIYUCICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS ¢ OTHOW IEPEMEHHOMN
55 JluneiiHoe ypaBHeHME. PemeHne ypaBHEHMM, CBOASIIMXCS K
' JIMHENHBIM
53 KBanparnoe ypaBHeHue. PelnieHue ypaBHEHHH, CBOJSIIUMXCA K
' KBaJIpPaTHBIM
)4 bukBanpartHoe ypaBHeHue. [IpumMepsl pelieHus: ypaBHEHUN TPEThEU
' Y 4YETBEPTOM CTEIEHEN PAa3I0KEHUEM HA MHOXKUTEIN
2.5 Pemenue qpoOHO-paliuOHAIbHBIX YpaBHEHUI
2.6 Cucrembl ypaBHEHHI
2.7 VYpaBHeHuUE ¢ ABYMs IEPEMEHHBIMH U €r0 IpapuK
) g Pemienue cucrem ABYX JIMHEMHBIX YPAaBHEHUHW C  JABYMs
. MIEPEMEHHBIMU
-0 Pemenue cucreM IByX ypaBHEHUH, OJHO U3 KOTOPBIX JIMHEHHOE, a
' JPyTro€ — BTOPOU CTEIECHU
2.10 ['paduueckass wuHTEprpeTausi CHUCTEMbl ypaBHEHHH C JABYyMS
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NEPEMCHHBIMHU

2.11 Pemienue TeKCTOBBIX 3a/1a4 ajareOpanyeckum crocooom
2.12 YucnioBble HEPABEHCTBA M UX CBOMCTBA
2.13 Pemienne nMHENHBIX HEPABEHCTB C OJJTHOM NIEPEMEHHOMN
2.14 Pemenune cucrem JIMHEMHBIX HEPABEHCTB C OJHOU MEPEMEHHOMN
2.15 KBanpaTHbie HEpaBEeHCTBA
516 ['padmueckas wHTEpIIpETAIINS HEPABEHCTB M CHCTEM HEPABEHCTB C
. JBYMSI TIEPEMEHHBIMU
3 OyHKINHU
- KBagpatuunas ¢ysknusa, e€ rpaduxk u cBoictBa. [lapabomna,
. KOOPAMHATHI BEPIIUHBI Mapaboibl, OCb CHMMETPUU MTapadoJIbl
3.2 ['paduku bynkumit y=kx, y=kx+b u ux cBolUcTBa
3.3 ['paduxu pynkumii y=k/x, y = x° 1 ux cBoiicTBa
34 ['paduixu dhyHKIMI , ¥ X CBOKWCTBA
+ YucnoBble NOCIIEIOBATEIBHOCTH
Onpenenenue u CITOCOOBI 3aaHus YHCIJIOBBIX
4.1 MOCJIEOBATEILHOCTEN. 3amanue IMOCJIE0BATEILHOCTH
peKyppeHTHOM (hopmyIoit u PopMyIIoi n-ro dieHa
49 Apudmernueckass ~ mporpeccus. DopMyIIbl n-ro  4JieHa
' apu(pMEeTUIECKON MPOTPECCUM, CYMMBI MEPBBIX 1 YJICHOB
43 I'eomerpuueckas rporpeccus. dopmyIibl n-ro YjeHa
' FeOMETPUYECKON MPOTPECCUU, CYMMBI MIEPBBIX 71 YICHOB
N3o0paxkeHne 4iICHOB apu(PMETUUECKOM U  T'e€OMETPUYECKON
4.4 MPOrpeccuid TOYKaMHU Ha KOOPJIAWHATHOM IUIOCKOCTH. JIMHEWMHBIA U
DKCIIOHEHIUAJIBHBIA POCT
4.5 CnosxHbI€ TPOLEHTHI
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IMPOBEPAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHHUSI OCHOBHOW OFBPA3OBATEJBHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NPoBEPAEMOr0

TpeOOBaHUS

IIpoBepsiembie TPeOOBaHUA K NnpeAMeTHBIM
pe3yJbTaTaM OCBOEHHMSI OCHOBHOM 00pa3oBaTeibHOM
NporpaMMbl OCHOBHOI'0 00mIero o0pa3oBaHusi Ha

ocHoBe ®I'OC

YMeHue  onepupoBaTh  IMOHATHUAMH:  MHOXECTBO,
IOJIMHOXECTBO, OIlEpalliy HaJl MHOXECTBAMHU; YMEHHE
omnepupoBaTh MOHATUSAMU: rpad, CBI3HBIN Trpad, nepeso,
IUKJ, OPUMEHATh HUX MpU PEIICHWHM 3a7ad; YMEHHE
UCIOJb30BaTh TIpaUyecKoe MPEACTABICHUE MHOXKECTB
JUIsl OMMCAHUsl peajbHBIX MPOLECCOB U SIBICHUH, IMPHU

PCHICHUHU 3ada4 U3 JPYIHX y‘-I€6HI>IX mpcamMecTOB

YMeHue  omepupoBaTh  IMOHATUAMHU:  ONpPEACIICHUE,
aKcuomMma, Teopema, JIOKa3aTeIbCTBO; yMEHHUE
pacro3HaBaTh HCTHUHHBIE U JIOKHBIE BBICKA3bIBaHUS,
NPUBOJUTL TPUMEPbl M KOHTPIPUMEPHI, CTPOHUTH
BBICKA3bIBAHUS U OTPUIIAHUS BHICKA3bIBAaHUM

YMeHue onepupoBaTh MOHSATUSIMU: HATypajdbHOE YHCIIO,
MPOCTOE€ M COCTAaBHOE 4YHCJIO, JCIMMOCTb HAaTypaJbHBIX
YHCeJl, MNPU3HAKU JEIMMOCTH, 1I€JI0€ YMCIIO0, MOAYJIb
yucaa, OOBIKHOBEHHAas JApoOb W JecATHYHas JApoOb,
CTaHJAPTHBIM  BUJ  YHCla, palMOHAJILHOE  YMCIIO,
UPpALMOHATBHOE YHUCIO, apuPMETHUYECKUN KBaJpaTHBIN
KOpPEHb, YMEHHE BBIMOJHATh JCUCTBUA C YHUCJIaMHU,
CpPaBHMBATh U YIOPSAOUYUBATH YUCIA, IPEACTABISATh YMCIIA

Ha KOOPAWHATHOM IPSIMOM, OKPYIJIATH YKCIA; YMEHUE
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JieNaTh MPUKUAKY U OLEHKY Pe3yJIbTaTa BIYUCICHUM

YMeHue omnepupoBaTh IMOHSITHSMU: CTEINEHb C IEJBIM
moKasarejieM, apu(PMETHYECKUH KBaJpaTHBIH KOPCHBD,
MHOTOWIEH,  anreOpanueckas  JApoOb,  TOXIECTBO;
3HAKOMCTBO C KOPHEM HATypaJIbHOH CTEICHH OOJIbIIe
€IVHUITBI, YMEHHUE BBITIOJHATH PAcd€Thl MO (QopMyiam,
npeoOpa3oBaHUs LIEJIBIX, TPOOHO-pAITMOHATHHBIX
BBIDOKCHUA W BBIPAKCHHH C KOPHSAMH, Pa3IOKCHHE
MHOIOWIeHa Ha MHOXHUTEIW, B TOM 4YHCIE C
UCIIOJIb30BaHUEM  (opMyn  pa3HOCTH  KBaapaTOB |

KBaJ[paTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh MOHATUSIMHU: YUCIOBOE PABEHCTBO,
YPaBHEHHE C OJTHOM MEPEMEHHOM, YNCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOM; YMEHHE PELIaTh JUHEUHBIE U
KBaJIpaTHBIC YpaBHEHUS, JTpOOHO-paIMOHATBLHBIE
YpPaBHEHHsI C OJHOW NEPEMEHHOM, CHUCTEMBI JIBYX
JVMHEVHBIX YPABHEHUM, JIMHEHMHBICE HEPABEHCTBA M HX
CHUCTEeMBI,  KBaJIpaTHble W  JPOOHO-paIlMOHATILHBIC
HEpPAaBEHCTBA C OJHOM NEPEMEHHOW, B TOM YHCIIE MpHU
pellIeHnn 3aa4 U3 JPYTUuX MPEIMETOB U MPAKTUYECKUX
3a7]a4; YMEHUE HCMOJIb30BaTh KOOPAUHATHYIO MPAMYIO U
KOOPJIMHATHYIO TUIOCKOCTh JIJII M300pa)KEHUs DEIICHU

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: (PYHKIUS, Tpaduk
byHKIINH, HYJIH byHKIINH, MIPOMEKYTKHU
3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHus, yObIBaHUS,
HauOoJbIIee U HAaUMEHbIIee 3HaUeHUs1 (QYHKLINH;, YMEHUE

OIICPpHUPOBATH MOHATHAMM: IIPpAMaAs IIPOIIOPIHHUOHAIBHOCTD,
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nuHelHas (yHKIUsA, KBajapatuyHas (GyHKIUS, oOpaTHas
IPOMOPIMOHANILHOCTh, MMapaboia, Turepbona; yMEHHE
CTpouTh Tpaduku (YHKIUN, UCTIOIB30BaTh TPAPUKU IS
OTIpe/IeNICHUs] CBOWCTB TPOIIECCOB M 3aBUCHUMOCTEH, IS
pemeHus 3a7ad U3 JAPYruX YyYeOHBIX TIPEIMETOB U
peaIbHON  JKM3HHM, YMEHHE BBIpaXartb (opmyrnamu

3aBUCUMOCTH MCKAY BCINYMHAMU

YMeHne onepupoBaTh NMOHATUSAMU: IOCIIEI0BATEIBHOCTD,
apupMeTnyecKkas U reoMeTpuIecKasi MPOrpeccuu; yMEHUE
UCIOJIb30BaTh CBOMCTBA MOCIIE0BATENIbHOCTEN, POPMYJIBI
CYMMBI U OOILIETO YJIeHa IPU PEIIEHUH 33]a4, B TOM YHUCIIE

3a/a4 U3 APYrUX YU4eOHBIX MPEIMETOB U PEATbHOM )KU3HU

YMeHne pemath 3aja4d Pa3HbIX THIOB (B TOM 4YHCIIC HA
IPOLIEHTHI, JOJUW W YacTH, JABWXKEHHE, pPaboTy, IEHY
TOBAapOB M CTOMMOCTH IMOKYIIOK M yCIyT, HAJIOTH, 3aJa4H
U3 OoOJacTH yOpaBJiCHUS JUYHBIMHU U  CEMEUHBIMU
dbuHaHcaMn); YMEHHE COCTaBIISATh BBIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U CHCTEMBI TI0 YCIIOBUIO 33]1a4H,
UCCJIENIOBATh  TOJYYEHHOE pelIeHWe U  OIEHUBATH

IpaBAONOA00OHOCTh MOJYUYEHHBIX PE3YIbTaTOB

YMeHue omnepupoBaTh TOHATUSIMU: (Qurypa, TOUYKa,
OTPE30K, MmpsiMasi, JIy4, JIOMaHas, yroJl, MHOTOYTOJIbHUK,
TPEYroJIbHUK, PaBHOOCJAPEHHBIH U  PaBHOCTOPOHHUI
TPEYTrOJIbHUKHU, MPSMOYTOJIbHBIA TPEYTOJbHUK, MEAUAHA,
OHMCCEeKTpHUCa U BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJBHUK,
napajjienorpaMM, pomd, TPSMOYTOJIbHHUK, KBajpar,
Tpamnenus; OKpy,HOCTb, KpyT, KacaTelibHasi; 3HAKOMCTBO C

MPOCTPAaHCTBEHHBIMU (UTYpaMU; YMEHHUE pelaTh 3aJaqH,
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10

B TOM YHCIIC U3 HOBCCI[HCBHOI\/'I JKHN3HH, Ha HaXOXICHHUC
ICOMCTPHUUCCKUX BCINYUH C IIPUMCHCHHCM H3YUYCHHBIX

CBOMCTB Quryp u ¢paxkroB

YMeHue omnepupoBaTh IMOHSATUSMHU: PaBEHCTBO (GUTYD,
PaBEHCTBO TPEYTOJIbHUKOB; NapaJJIeIbHOCTh "
NEPNEHANKYJIIPHOCTh MPSAMBIX, YTOJ MEXIY MPSMBIMH,
NEPIECHIUKYIIAP, HAKIIOHHAS, TMPOEKIus, mogooue Guryp,
NOJOOHBIE TPEYrOJbHUKH, CHMMETPUS OTHOCHUTEIBHO
TOYKA W TPSAMOM; YMEHHE pAaCIlO3HABaTh PAaBEHCTBO,
CUMMETpUI0O M mnojobue ¢uryp, napamieIbHOCTh U

MIEPIICHIUKYJISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUpPE

11

YMeHne onepupoBaTh MOHATHAMM: JUJIMHA, PACCTOSIHHE,
yroin (BeIMYMHA YIVIa, CHHYC M KOCHUHYC yrjia
TPEYroJbHHUKA), TUIOIIAb; YMEHHE OLICHHBATHh pPa3MephI
MPEAMETOB U OOBEKTOB B OKPYXAIOLIEM MHUPE; YMEHHE
OpUMEHATh  (OpMyJIbI  MEepUMeTpa U IUIOLAaU
MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M  IUIOIIAIU
Kpyra, o00beMa MPAMOYTOJIBHOTO MapajljIeNeNuIena;
YMEHUE NPUMEHATh NPU3HAKA PAaBEHCTBA TPEYTOJILHUKOB,
TEOpEMY O CyMME YIJIOB TpPEYrOJIbHUKA, TEOpEMY
[Mudaropa, TPUTOHOMETPUUECKUE COOTHOLUEHUS IS

BBIUMCJICHUS JUIMH, PACCTOSTHUH, TUIOMIAAEH

12

YMenue nuzo0paxars MI0CKUE GUTYPHI M UX KOMOWHAITIH,
IPOCTPAHCTBEHHBIE (PUTYpBI OT PYKH, C TIOMOIIBIO
YepTEKHBIX WUHCTPYMEHTOB M DJICKTPOHHBIX CPEJCTB TI0

TCKCTOBOMY WJIM CUMBOJIBHOMY OIIMCAHUWIO

13

YMeHue onepupoBarh  MOHATHUAMHU:  OPSIMOYTOJIbHAs

CUCTCEMAa KOOPAMWHAT, KOOPAHWHATBI TOYKH, BCKTOp, CyMMa
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14

15

BCKTOPOB, IPOU3BCACHHNC BCKTOpPA HAa YHCJIO, CKAaJIAPHOC
IMPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIb30BATH BCKTOPHI
U KOOpAWHATBI JIA HNPCACTABIICHUA AJaHHBIX W PCHICHHA
3a1a4, B TOM YHCIIC U3 OPYIUX y‘I€6HI>IX IMpcaMCcTOB U

pEAbHOM KU3HU

YMeHHue onepupoBaTh IOHSATUSMH: CTOJIOMKOBBIE U
KPYTOBBIE auarpaMMel, TaOJINLIBI, cpenHee
apupMeTnyecKoe, MenaHa, HauboJbIlIee U HaUMEHbIIIEEe
3HAYEHHUS, pa3Max YUCIOBOIO HAOOpa; yMEHUE U3BJIEKATh,
UHTEPIPETUPOBATE U TPEOOPa30BBIBATH HHQPOPMAIIUIO,
MPEACTABICHHYI0O B Ta0nMIax M Ha JAuarpammax,
OTPAXKAIOILyl0 CBOMCTBA W XapaKTEPUCTHKU pPEATbHBIX
OpOLIECCOB M SBJICHUH;  YMEHHME  Paclo3HaBaTh

HU3MCHYUBBIC BCIIMYHMHBI B OKPYXKAIOIIEM MHUPC

YMeHne onepupoBaTh TOHATUSMH: CIIYYalHBIA OINBIT
(cmydaifHBIA ~ SKCHEPUMEHT), dJEMEHTapHOE COOBITHE
(3JIeMEHTapHBIM KCXOJ) CIYyYallHOTO OIIbITa, CIy4ailHOe
COOBITHE, BEPOSITHOCTh COOBITHS, YMEHUE HaXOJIUTh
BEPOSITHOCTA ~ CIy4YaWHBIX COOBITUH B  OMbBITaX C
PABHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHUE
pemaTh 3aJa4d METOJOM OPraHU30BaHHOrO nepedopa u ¢
VCIIOJIb30BAHUEM  TIPAaBUJIa  YMHOXEHUS,  YMCEHUE
OIICHUBATh BEPOSTHOCTU PEATBHBIX COOBITHI W SIBICHUM,
IIOHUMAaTh  pPOJIb  MPAKTHYECKU  JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPYXKAlOleM MHUPE U B
KWU3HU; 3HAKOMCTBO C MOHSATUEM HE3aBUCHUMBIX COOBITHI;
3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEI U €Tr0 POJbI0 B

MAaCCOBBIX ABJICHUAX
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16

YMeHue BbIOMpATh MOAXOASNIMN U3YYCHHBIM METOJ IS
pellleHusl 3aJauu, TPUBOJUTH PUMEPHl MATEMATUYECKUX
3aKOHOMEPHOCTEW B TMPUPOAE M JKU3HHU, PACIIO3HABATH
MpOSIBJICHWE  3aKOHOB  MAaTeMaTMKU B  HMCKYCCTBE,
ONMCHIBATh  OTIECJBbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJyYEHHBIE B XOJI€ Pa3BUTUA MaTEMaTHKU KakK HayKH,
MPUBOJUTH MPUMEPbl MATEMaTUUYECKUX OTKPBITUA U HX

aBTOPOB B OT€YECTBEHHON U BCEMUPHOW UCTOPUU
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INEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBbBIX HA OI'D

IO MATEMATHUKE

Kon IIpoBepsieMblil 3JIEMEHT COAEePKAHUA

| Yucna u BEIYUCIEHUS

1.1 HarypanbHbie u nienbie yncina. [Ipu3Haku 1eIUMOCTH LENbIX YHCE

. OOBIKHOBEHHBIE W JECATHUYHBIC APOOH, MPOILIEHTHI, OECKOHEUYHBIE
. NepUoANYECKUE Tpodu

13 PanunonanbHbie quca. Apudmernueckue onepauuu c
' palMOHAIBHBIMH YHCIIAMH

14 HevictBuTenpHble  uMcia.  ApudMeThueckue — omepanud ¢
. JNEWCTBUTEILHBIMU YUCIAMU

s [Tpubnv>k€HHBIE BBIUUCICHUS, TpaBUJIa OKPYTJICHHS, MPUKHUAKA U
' OIICHKA PEe3yJIbTaTa BIYUCICHUN

2 AnreOpanyeckue BbIpaKeHHS

2.1 bykBeHHBIE BbIpaKeHUS (BBIPAKEHUS C TEPEMEHHBIMMU )

55 Crenenp ¢ wnenbiM mnokasareneM. CTENeHb C  palMOHAIbHBIM
' nokasaresieM. CBOICTBa CTENEHU

2.3 MHorouneHbl

2.4 Anrebpandeckast 1poob

5 s ApudmMernueckrii KOpeHb HaTypaJibHOM cTeneHu. JlelcTBust ¢
' apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHON CTENIEHU

3 VYpaBHEHUS U HEPABEHCTBA

. [lensie u  ApoOHO-panMoHaNbHBIE ypaBHeHHs. CucTeMbl U
' COBOKYITHOCTH YPaBHEHHUM

15 [lenbie u nApoOHO-palMOHANIBHBIE HepaBeHCTBA. Cucrtembl U

COBOKYITHOCTH HCPABCHCTB
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3.3

Pemmenue TeKCTOBBIX 33724

4 UucnoBbie OCIe0BATENbHOCTH

4.1 [TocnenoBareabHOCTH, CIIOCOOBI 3aJaHUs TTOCIIEIOBATEIHLHOCTEN

49 Apudmernueckas W TreoMmeTpuueckas Tnporpeccun. Dopmyna

. CJIOHBIX TIPOLIEHTOB

5 DOyHKIIUN
®OyHk1us, cnocoos! 3ananug Gynknuu. ['paduk dynkuun. O6nacTb
OTIpEeeNICHUs] U MHOXKECTBO 3HaueHUd ¢yHkuuu. Hymm dyHKuuu.

5.1. [TpoMexyTkH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
dbyHkuuu. MakcuMymMbl U MHUHUMYMbl (QyHKIuu. Haubombiiee u
HauMEHbIlIee 3HaYeHHE (PYHKIIUN HA TIPOMEKYTKE

6 Koopaunatel Ha IpsIMOM U TIIIOCKOCTH

6.1 KoopnunatHas npsimas

6.2 JlexapTOBBI KOOPIMHATHI HA TUIOCKOCTH

7 ['eomeTpus

7.1 ['eomerpuyeckue (GpUrypsl 1 UX CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyroyJbHUKH

7.4 OKpy)HOCTb U KpyT

7.5 N3mepeHre reoMeTpuuecKX BeJIMYuH

7.6 BekTops!l Ha miockocTH

8 BeposTHOCTh M CTaTUCTHKA

8.1 OmnucarenbHasi CTaTUCTHKA

8.2 BeposatrHocTb

8.3 KomOunaropuka

8.4 MHoxecTBa
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8.5

['padm
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA
1)Anrebpa, 7 xmacc/ Komsrua FHO.M., Txauesa M.B., ®emopoa H.E. u
apyrue, AxkmmoHepHoe — obOmiectBo  «M3marenmbctBo  «IIpocBemieHue
2) Anre6pa, 8 xmacc/ Komsrun FO.M., TkaueBa M.B., ®enoposa H.E. u
apyrue, AxkmmoHepHoe — oOmiectBo  «M3matenmbctBo  «IIpocBemieHue
3)Anredpa, 9 wnacc/ Komsrun FO.M., TkaueBa M.B., ®egopoBa H.E. u

npyrue, AkunonepHoe oomectso «M3narensetBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA

Anrebpa. Meroguyeckue peKoMeHAaluu. 7 Kiacc : ydebd. mocobue st
obmeobpazoBar. opranmzanuii / HO. M. Komsrun, M. B. Tkauésa, H. E.
dEnoposa, M. . [TaGyHuH.
Anrebpa. Meroaudeckue peKOMEHIAMH. 8 Kjaacc : ydel. rmocodue s
obmeo6pazosar. opranmzanuii / FO. M. Komsrun, M. B. TkauéBa, H. E.
dEnoposa, M. . [TaGyHuH.
Anrebpa. Meroaudeckue pekoMeHanmuu. 9 kmacc : yde0. mocobue s
obmeo6pazoBar. opranmzanuii / HO. M. Komsrun, M. B. TkauéBa, H. E.

®Enopora, M. U. [1laOyHuH.

HU®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru/
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