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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sIBIsIETCS OJJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIETO0 0OPa30BaHMS:
OHa 00ecreynBaeT N3yuYeHUe IPYruX NAUCHUIUIMH, KaK €CTeCTBEHHO-HAYYHOTO0, TaK
U TYMaHHTApHOTO IMKJIOB, €€ OCBOEHHME HEOOXOJAMMO IS MPOAOLKEHHS
oOpa3oBaHMsI MU B TOBCETHEBHOW >XM3HU. Pa3BuTHe y oOydaromuxcs HaydHBIX
NPEACTABICHUN O MPOUCXOXKIACHUM U CYIIHOCTH aNreOpandyeckux aOCTpakKUuu,
criocobe OTpaKeHUs MaTeMaTHUYECKONW HAayKOM SIBICHHUI U MPOIECCOB B MPUPOJC U
OOIIECTBE, POJIM MATEeMaTHYECKOTrO MOJICIUPOBAHMS B HAYYHOM TMO3HAHUU U B
MPaKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBIILJICHUS, HEOOXOUMBIX ISl afjanTallid B COBPEMEHHOM LIM(PPOBOM OOIIECTBE.
N3yyenue anredpbl obecrieunBaeT pa3BUTHE yMEHUs HabJ0/1aTh, CPABHUBATH,
HaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHO OOOCHOBBIBATH CBOM JIEUCTBHUSI M BBIBOJBI, (HOPMYIUPOBATH
yTBepkieHus. OcBoeHue Kypca anreOppl 00eClevrBaeT Pa3BUTHE JIOTMYECKOIO
MBIIUICHUS OOYYaloIIUXCSA: OHU HCHONb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIE
paccyxaeHus, o000IIeHHe W KOHKpPETH3allMio, aOCTparupoBaHHE U aHAJIOTHIO.
OOyuenune anrebpe MpeanojaracT 3HAUYUTENBHBIM OOBEM CaMOCTOSITEILHOM
NEeATEIbHOCTH OO0Yy4YarolUXCs, IO3TOMY CaMOCTOSITEIbHOE pEIICHHE 3ajad
ABJIAETCS peaju3alrend 1eTeIbHOCTHOTO MPUHIUIA O0yUEHHUS.

B cTpykType mporpammel yueOHOTro Kypca «Anredpa» Juisi OCHOBHOTO OOILEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Yucna u BBIUKCIEHUS», «ANTEOpanyecKre BBIPAKEHUA», «YPAaBHEHHUS U
HEpaBEHCTBa», «DPyHkumm». Kaxnads U3 3THX COJIEpHKATEIbHO-METOIUYECKUX
JIMHUAW pa3BUBAETCS HA MPOTSIKEHUH TPEX JIET U3yYEHUs Kypca, B3aUMOJICHCTBYS C
IpyrMMHM €ro JHHUAMH. B Xoje wu3yueHuss y4deOHOro Kypca 0O0ydaromumcs
IPUXOAUTCS JIOTUYECKU PACCYKJATh, UCIIOIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TMUM B mporpammy ydeOHOro Kypca «AJredpa» BKIIOYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pa3zeiiax
MaTeMaTHYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHHMBEPCAJIBHOTO  MareMmarhuyeckoro s3bika. ConepkaTelbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOro Kypca «Airedpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapaKTED.

Conepxxanue JMHUU «Yucna v BBIYUCICHUSD) CIIYKAT OCHOBOM IS JATbHEUIIIETO
U3YyYEHUsT MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYHYarOIIMUXCS JOTHYECKOIrO
MBIIUIEHUS, (OPMHPOBAHUIO YMEHHUS TOJIb30BAThCA QJITOPUTMAMH, a TaKKe
OpUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX Ui TOBCEIHEBHOM
*KU3HU. Pa3BuTHE NMOHATHA O YMCIIe HAa YPOBHE OCHOBHOTO 00IIEro obopa3oBaHus
CBS3aHO C PAlMOHAJIBHBIMH W HWPPANMOHATIBLHBIMH 4YHCIIaMU, (HOpMUpPOBaAHHEM
MPEACTABICHUN O ACHCTBUTEIBHOM YHCIIE. 3aBEpPUICHHWE OCBOCHHSI YHCIIOBOM
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

Conepxanue IByX ajlreOpandyecKux JIMHUM — «AJreOpandeckrue BhIPOKCHUS» U
«YpaBHEHHS] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOyYaroUIUXCs
MaTE€MaTUYECKOro arnmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
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CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palroHaIbHBIX BBIpAKEHUN. Anredpa JEMOHCTPUPYET 3HAYCHHE MAaTEMATHKU Kak
A3bIKa JUISI TOCTPOCHHSI MATEMaTHYECKHMX MOJIENEH, ONHMCAHMS NPOLECCOB U
ABJICHMA peanpHOro Mupa. B 3agaunm oOydeHHss aireOpe BXOIAT TaKKe
JanbHEWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOGHHUS Kypca HH(OPMATUKH, M OBJAJECHUE HaBBIKaMU
JNeAYKTUBHBIX paccyxaeHuid. [Ipeodpa3oBaHue CUMBOJIBHBIX (POpM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEHM K MaTEMaTUYECKOMY TBOPYECTBY.

Copnepxanve (PyHKIIMOHAIBHO-TpaUuecKo JMHUM HalEJIEHO HA IOJy4YeHHue
OOy4JaronMMUCS 3HAaHUN O (QYHKIMIX KaK BaKHEHIIel MaTeMaTHYECKON MOJEH
JUTSL ONTMCAHUS M UCCIIEAOBaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPOJIE
u obmiectBe. M3yueHue martepuana CrocoOCTBYET PA3BUTUIO Yy OOYyYarOlIUXCs
YMEHUS UCTIOIb30BATh PA3JIMUHBIE BBIPA3UTENIbHBIE CPEACTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTaBICHUNA O POJTM MAaTEMATHUKH B PA3BUTUN ITUBUIIH3AINH U KYJIbTYPHI.

CornacHo yueOHOMY MIaHy B 7-9 Kjaccax u3ydaercsl yueOHbI Kype «Anredpay,
KOTOPBIM BKIJIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl coiepkaHusd: «Ywucia u
BBIUHCIICHUS», «AJTeOpandecKkue BBIPAKCHUS», «YPaBHEHHs U HEPABEHCTBAY,
«DOYyHKIIUN.

Ha nsyuenue yuebHOro kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B HegeNt0).



COJEPXAHUE OBYUYEHUA

7 KIIACC
Yucia 1 BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEX0] OT OAHOW (hopmbl 3ammcu
npobeit k gpyroil. IloHaTwe palMOHAaIBLHOTO 4YHCA, 3alUCh, CpPaBHEHUE,
YHOPSAJOYMBAHUE  pALMOHANBHBIX 4ucCeld. ApU(]METHYECKHE JIEUCTBUS C
palMOHAJIBHBIMA YMCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJeM: OINpeEelieHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUs], 3aIUCh 00NbIIMX yucen. [IpouenTsl, 3anuce
IPOLEHTOB B BHUJIE JpOoOU U JpoOU B BHUJIE€ IMPOLEHTOB. TpU OCHOBHBIE 33J]aul Ha
IIPOLICHTHI, PELICHUE 3a]1a4 U3 PEAJIbHON IPAKTHKH.

[IpumeHeHne MNpU3HAKOB  JIEIUMOCTH, pPAa3jOKEHHE Ha MHOXUTEIH
HATypaJbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HCIe TpsMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpAKEHUA

[lepemeHHBIE, YNCITIOBOE 3HAYCHUE BBIPAKEHUSA C EPEMEHHOU. JlomycThMbIe
3HA4YEHUS NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/1y BEJIMYMHAMU B BHJIE
dbopmynbl. Beraucienus no ¢popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, MpaBUia NpeoOpa3oBaHUs CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CllaraeéMblX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. Ctenedbs MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJbl COKpAIEHHOIO YMHOMKEHMSA: KBajpar
CyMMBI W KBaapaT pasHocTH. PopMmyna pa3sHOCTH KBaApaToB. PasioxeHue
MHOTOWIEHOB Ha MHOXHUTEIH.

YpaBHeHHS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YpaBHEHHs, MpaBuUja NpeoOpa3oBaHUsl ypaBHEHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OIHOM NEPEMEHHOW, YHCIO KOPHEW JIMHEWHOIO
YPaBHEHMS, pEIICHHE JIMHEWHBIX YypaBHeHHU. COCTaBJIEHHWE YpPABHEHHU 110
YCJIOBHIO 3a7jauu. Perenne TEKCTOBBIX 3a/1a4 C TOMOIIbIO YPAaBHEHUM.

JIuneiiHOe ypaBHEHHE C JBYMs IEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPAaBHEHUW C JBYMS IEPEMEHHBIMU. PelleHue CHUCTEM YpaBHECHHUM
cnocoboM MoAcTaHOBKU. llpuMepsl perieHus TEKCTOBBIX 3a/lady C IOMOIIBIO
CUCTEM YPaBHECHUM.

DyHKUUU

Koopaunara Touku Ha npssMou. UnciioBble NPOMEXKYTKH. PaccTosinue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. AGcuucca v opauHaTa
TOYKHU Ha KOOpJAUHATHOM TiockocTh. [IpumMepsl rpadukoB, 3aaHHBIX (HOpMyTIaMu.
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Urenune rpadukoB peanbHbIX 3aBucuMmocTed. Ilonstue ¢ynkumn. I['paduk
¢bynkun. CoiictBa Qpynkuwmii. Jluneitnas gynkuus, e€ rpaduk. ['padux dpynkimm
y = |X|. I'padmyeckoe pernieHue ITUHEHHBIX YPaBHEHWH W CUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC
Yucsia v BbIYMCIEHUS

KBagpatHbeiii kopeHb u3 uwucia. [loHsitTue 00 uUppalMOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K MPeoOpa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. J[efiCTBUTENBbHBIC YUCIIA.

Crenens ¢ uenpIM NoKaszaTeneM U e€ ceorictBa. CTaHIapTHAS 3alKCh YKCIIA.
AnredOpandeckue BbIPAKEHUS

KBampaTHbpiii  TpE€XwieH, pas3loKEHHWE KBAJPAaTHOIO TPEXWIEHA HA
MHOKHUTEJIH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO alreOpaniueckod apoowu.
CnoxeHue, BBIYUTAHHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOei.
PannonanbHble BRIpaXXEHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHNs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyia KOpHEH KBaJpaTHOTO ypaBHEHHUS.
Teopema Buera. Peuienvue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM U KBaJIPAaTHBIM.
[Tpocreiimue ApoOHO-palMOHATIbHBIE YPABHEHUS.

['paduueckas uaTEpHnpeTalvs ypaBHEHUN C IBYMs IEPEMEHHBIMU U CUCTEM
JVUHEWHBIX YpaBHEHUU C JBYMS IE€peMEHHbIMHU. lIpumepnl pelieHus cucreM
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DOyHKIUU

[lonsitue @ynkuuun. OOnacTe ONpEeAeNieHHsT W MHOXKECTBO 3HAYEHUU
¢bynkuun. CnocoObl 3a1aHus PyHKIUH.

I'padpux ¢ynkuun. YUrenune coiicTB ¢yHKuMu 1o e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIINUX PEeaTbHBIE MPOIECCHI.

@DyHKIMK, OMUCHIBAIOIIME TPSIMYI0 U OOpaTHYI MPOIMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkmun Y = X2, y = X3, y = VX, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC
Yucjaa 1 BLIYUCJIEHUA
PanmonanpHbie unciia, UPPAMOHAIBHBIC YUCIIA, KOHEYHBIE M O0€CKOHEYHBIC
JeCATUYHbBIC APOOH. MHOXKECTBO JIEUCTBUTEIBHBIX YUCE, IEUCTBUTEIIbLHBIC YUCIa



Kak OECKOHEUHbIE JecATUYHBbIe IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIy MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JICWCTBUTEIBHBIX YHCEN, apU(PMETHYECKUE JEHCTBHUS C
JICVCTBUTEIbHBIMH YHCIIAMH.

Pasmepsl 0OBEKTOB OKPYXAIOLIETO MHUPA, JIUTEIBHOCTh TMPOIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnmk€nHoe 3HAYCHNE BEIIMYUHBI, TOYHOCTh MpUOIKeHUI. OKpYTIICHHE
yucen. [Ipuknka u olieHKa pe3yJbTaTOB BEIYUCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JInneriHoe ypaBHeHUE. Pellienrue ypaBHEHUM, CBOISIIUXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUN, CBOASIIMXCS K KBaApPaTHBIM.
bukBagpatHoe ypaBHeHuE. [IpruMepsbl pelieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEICHEW pa3JIOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajay
anreOpanyeckuM METOIOM.

VYpaBHeHHE ¢ AByMs MEpPEeMEHHBIMU U €ro rpaduk. PemeHue cucrem AByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM 1ByX ypaBHEHHUM,
OJIHO W3 KOTOpPBIX JHUHEIHOEe, a Jpyroe — BTOpoil cteneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHENHBIX HEPABEHCTB C OJHOM mnepeMeHHou. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpPaBEHCTBA.
['paduueckass wHTEepmpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMH.

DOyHKUMHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

I'padukn byrxmit: y = kx, y = kx + b, y = k/x, y =x3,y =X, y = |X|, u ux
CBONCTBA.

YucsioBbIe MOCI€10BATEILHOCTH U NIPOrPeCcCUm

[loHATHE 4YHCIIOBOM IOCIEAOBATEIBHOCTH. 3aJaHUE IIOCIIEIOBATEIIBHOCTH
pPEKYppEHTHOH (opmMynol U Ghopmysoil N-ro uieHa.

Apudmernueckas U reoMmerpudeckas mnporpeccur. @opMmynbl N-ro YieHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N300pakeHrne WICHOB apu(PMETHYSCKON MU TEOMETPHUYECKON MpOorpeccuit
TOYKaMU Ha KOOPJMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHECHIUAIBHBIN POCT.
CnoxHbIE NPOLICHTBHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
JInyHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTrpaMMbl Y4eOHOTO Kypca «AmnreOpay
XapaKTEPHU3YIOTCH:

1) naTrpuoTHYecKOe BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBbI, K HMCIOJB30BAHUIO 3THUX
JOCTHMKEHHUM B IPYIUX HayKax U MPUKIAAHbBIX chepax;

2) rpa:kIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
npaB, IMpPEACTaBICHHEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro o0IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KEHHII HayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YyaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaIpPaBICHHOCTH, OCO3HAHMEM BAaXXKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUHM BCEM JKU3HM JUIsl YCHEIIHOM mMpodeccruoHalbHON
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3a7ay, PEUIeHUH, pacCyXJACHHU, YMEHUIO BUIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, TANoOB €€ pa3BUTUS WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTUYECKOW KYJIbTYpOH Kak CPEACTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEUIIMMH HaBbIKAMHU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;

6) ¢usnueckoe BocnmuTaHue, (popMHMpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO NPHUMEHATh MaTEMaTHYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbsl, BEAEHMSI  3J0pOBOro  oOpa3a >KM3HM  (34OpOBOE  IMUTAHHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, PEryspHas Qu3nyeckKas
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aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKa peQIEKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUEHTAIlMEl Ha MPUMEHEHUE MAaTEeMaTUUYECKUX 3HAHUM ISl PEIICHUs 3a7a4
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIeHl Ccpelbl, IJIaHUPOBAHUSI MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKPYXaIOIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKTepa KOJOTHIECKUX MPOOJIeM U IIyTeH UX PEIICHNUS,

8) azanTanus K M3MEHSIIOUIUMCH YCJIOBHSIM COLUMAIbLHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO JIeATeIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUThCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUSI, HABBIKKU U KOMIICTEHIIUU U3 OTBITA JIPYTHUX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUS U JEUCTBUS, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS
ba3oBble 1ornyeckue aefcTBuA:

e BBIIBILITH U XapaKTEPHU30BaTh CYLIECTBEHHBIE PU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLUIEHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
ONpENENeHUs] TOHATUW, YCTAaHABIMBAaThb CYIIECTBEHHBIM  MPHU3HAK
KJaccu(UKauuy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
MPOBOJIMMOI0 aHAJIN3a;

e BOCIpPUHUMATH, (opMyIHMpoBaTH U  MNpeoOpa3oBbIBATH  CYXKICHHUS:
YTBEPAMUTENbHBIE M OTpPULIATENIbHbIE, €AMHUYHbIC, YAaCTHbIE U OOIIueE,
YCIIOBHBIE;

e BBIBISITH  MAaTEeMaTU4YECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBOpeurss B (akTax, JAaHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npemjlaraTb  KpUTEPUM U BBISBICHHMS ~ 3aKOHOMEPHOCTEM U
MIPOTHUBOPEUHNIL;

e Jl€JaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
VWHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

e pa30upaTh JI0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPKIECHUHN (MPSMbBIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTENIBHO HECIOKHBIE JT0Ka3aTelIbCTBa
MaTeMaTH4yecKux (hakToB, BBICTpaUBaThb AaPrYMEHTAILMIO, IPUBOIUTH
PUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
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BBIOMpaTh CIOCOO pemieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BHIOUpATh HambOoIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
CaMOCTOSITENIFHO YCTaHABIMBAaTh HMCKOMOE M JaHHOE, (POPMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOJAUTH [0 CaMOCTOSITENIBHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
DKCIEPUMEHT,  HEOOJBIIOE  MCCIEAOBAHWE IO  YCTAaHOBJICHUIO
OCOOEHHOCTEM MaTeMaTUYECKOro OOBEKTa, 3aBUCHUMOCTENl OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENILHO (POPMYIMpPOBATh 000OILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOMIONCHNUS, UCCIEIOBAHMS, OICHUBATh JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TpOIECCa, a TaKXKE BBIIBUTATH
MIPE/IOJIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBIIATh HEJOCTATOYHOCTh M HM30BITOYHOCTh WH(GOpPMAIMHU, TaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a49H;

BBIOMpaTh, aHAJIU3HPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
HH(pOpMAIMIO Pa3IMUHBIX BUIOB U (DOPM IIPEACTABICHHUS;

BBIOMpaTh (opMy TIpeACTaBiIeHUS HHPOpMAMM U HUIFOCTPUPOBATH
pelaeMple 3aJaud  CXE€MaMH, JuarpaMMaMH, HWHOM Trpadukod U HX
KOMOMHAIIMSIMU;

OIICHUBATh HAAEKHOCTh HMH(pOpMAIIMU TI0 KPUTEPHUSM, MPEITOKECHHBIM
yauTeNIeM UiIH CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATh W (OPMYIHpPOBATH CYXKICHHUS B COOTBETCTBHUU C
YCIIOBUSIMHU | TICJISIMH OOITICHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOO
TOYKY 3PCHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS II0
XOJIy peIIeHus 3a/1a4yi, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0JIe OOCY>KJIEHHs 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIAaeMON TEMBI,
poO0JIeMBbI, perIaeMoi 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pelIeHusi, COIMOCTaBIsATh CBOM CYXIEHUA C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JHaiora, OOHApY>KWBAaTh Pa3IMuuie W CXOJCTBO TO3HIIHM, B
KOPPEKTHOU opMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHUSI,
NPEACTAaBIATh  pPE3yJbTaThl  pPEIMICHHUS  3a7Ja4yd,  DKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa,  CaMOCTOATENbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMN U OCOOCHHOCTEH ayIuTOPHH;
MOHMMATh W HWCIOJB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW |
WHIUBUIyAIbHOH pabOThl TPH peHmIeHWH YYEeOHBIX MaTeMaTHYECKUX
3ajad;



e IPUHUMATH LI€JTb COBMECTHOM J1€ATENbHOCTH, IJIAHUPOBATH OPTraHU3ALMIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapyUBaThCA,
00CYX1aTh TIPOIIECC M PE3YJIBTAT pabOThI, 0000MATh MHEHHUST HECKOJIBKUX
JIIOJICH;

e Yy4YaCTBOBaTh B TPYIIOBBIX ¢opMax paboTel (0OCykIaeHHs, OOMEH
MHEHHUSIMH, MO3TOBBIC€ IITYPMbl U JIPYTHUE€), BBINOJHSITH CBOIO 4YacTh
paboThI U KOOPJIMHUPOBATH CBOU JECUCTBUS C IPYTUMH YWICHAMHU KOMaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

e CaMOCTOSITEJILHO COCTABJISTH IJIaH, aJTOPUTM pEelIeHUs 3adadd (WId €ro
4acTh), BBIOUpATh CIOCOO pelieHus: ¢ Y4ETOM UMEIOIIUXCS PEeCypcoB H
COOCTBEHHBIX BO3MOKHOCTEUM, apryMeHTUpPOBATb U KOPPEKTUPOBATH
BAapUaAHThI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOLMOHAJIBLHbIN HHTEJJICKT:

e BIIAJIETh CHOCOOAMU CaMOIIPOBEPKH, CAMOKOHTpOJISI MHpouecca u
pe3ynbTaTa peleHuss MaTeMaTUYeCKON 3a/1auu;

e TMPEIBUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JEATECIBHOCTh Ha OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBAaTh COOTBETCTBUE pE3yJIbTaTa JIECSITEIBHOCTH MOCTABIECHHOMN LIEJIH
U YCJIOBUSIM, OOBSICHATh MPUYUHBI JOCTHXKEHUS WM HEJOCTIKECHUS eI,
HAXOJIUTh OIMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
K xonity o6y4denust B 7 kjiacce o0y4Jaronuiicss moayduT CICTYIONINE TPEAMETHBIC
PE3yNbTATHI:
Yucaa v BIYMCICHUSA

BbInonHsATh, codyeTass YCTHbIE M NHCbMEHHBIE NMPUEMBI, apU(DPMETHUECKHE
JEUCTBHUS C pallMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIOBBIX BBIPAKEHUW, MPUMEHSATH pPa3HOOOpa3HbIE
CHOCOOBI U MPUEMBI BBIYMCICHUSI 3HAYEHUMN JPOOHBIX BBIPAKEHUM, COJEp KAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoauTts OT omHOM (HOPMBI 3aMKMCH YUCEN K JAPYyroi (mpeoOpa3oBHIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYI0 B JECATUYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYUBATH PAIUOHAIIBHBIC YUCJIA.

OKpyrasTh yKcIIa.

BBINOIHATS NPUKUAKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAaYCHUU
YUCJIOBBIX BBIPAXKEHUMH. BBINOMHATE OEHCTBUSA CO CTENEHSIMHU C HATypaJbHBIMU
MOKa3aTeNIsIMH.
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IIpuMeHATs  NpU3HAKU ~ ACIMMOCTH,  Pa3jOKEHUE HAa  MHOXKUTEIH
HaTypaJbHbIX YNCEIL.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4H, CBA3aHHBIC C OTHOLICHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabpTaThl PELICHMs 3a4ad ¢ y4€TOM OTPAHMYCHHMM, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpUBaEMbIX OOBEKTOB.

AuredOpanyecKue BbIpaKeHUs

Hcnonp30BaTh anredpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUEOHOI0 MaTepuaia.

Haxoguts 3HaueHHss OyKBEHHBIX BBIPRXKEHHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BemonuaTe  npeoOpa3oBaHUsl  LIEJOTO  BBIPAXKEHUS B~ MHOTOWIEH
IPUBEIEHNEM NIOJJOOHBIX CIaraéMbIX, pACKpPBITUEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYWIEHA HA MHOTOWIEH M MHOIOWIEHA Ha
MHOTOWIEH, IPUMEHSATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OCyIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOMKHTEIH C IOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOIIEro MHOXHTEINA, TPYHNIUPOBKU  CIIAraeMbIX,
npuMeHeHus: (POpMyJT COKPAILIEHHOTO YMHOKEHHS.

[IpumensTh npeoOpa3oBaHKsI MHOTOWICHOB ISl PEIICHHS Pa3jMYHbIX 3a]ad
W3 MAaTEMATHKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IIOKa3aTEISAIMU IS
peoOpa30BaHuUs BbIPAKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pewmats JIMHEWHBIE YpaBHEHUS C OJHOM IIEPEMEHHOMW, NPUMEHsA IIpaBUIIa
[Iepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY emy. IIpoBepsATs, sBisieTCs
JIM YUCJIO KOPHEM YpaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPU PEIICHUH JIMHEUHBIX YPABHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHUEM JIMHEHHOTO
YPAaBHEHMUS C ABYMS IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, MOJIb3YsSICh TIpaUMKOM, HPHUBOJAUTH MPUMEPHI PELICHUS
YPaBHEHMUS.

Pemats cuctemsl IByX JIMHEMHBIX YPABHEHUN C ABYMs IIEPEMEHHBIMU, B TOM
quciie rpa@uiecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YPAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUM II0 YCIOBMIO 33Ja4yd, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 ITOJIyYEHHBIN pe3yJIbTar.

DyHKIUU

N300pakath HA KOOPAUHATHON MPSMOI TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.
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OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 33JaHHBIM KOOpAMHATaM,
CTpOUTH rpaduku TUHEHHBIX GyHKIHI. CTpouTh rpadux GyHKIHH Y = [X|.

OnuceiBaTh C TOMOIIbIO (YHKIHMIA W3BECTHBIE 3aBHCUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTbD, BpEMSI, 00bEM pabOTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnoco® MpeAcTaBICHUS U aHamu3a HH(popMaluu,
U3BJIEKATh U UHTEPIPETUPOBATH HUHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K koHny oOyueHus B 8 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYMCICHUA

Hcronb30BaTh HadaJIbHBIE IIPEACTABICHHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
yucen JJIsl CPaBHEHMSI, OKPYTJIEHUS U BbIYUCIECHUIN, N300pa)aTh JACHCTBUTEIbHbBIC
YHUCIla TOYKaMH Ha KOOPJANHATHOU MPSMOM.

[IpumeHsATh NOHATHE apU(PMETUYECKOIO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJpPaTHbIE KOPHH, UCIOJB3Ys MPHU HEOOXOAUMOCTH KaJIbKYJSATOP, BBIIOJIHATH
npeoOpa3oBaHus BBIPAKEHUW, COAEPKAIIUMX KBAAPATHBIE KOPHHU, HCIONb3YS
CBOMCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YUCEI C MOMOIIBIO JAECATUUYHBIX
npobeit u creneHeit uucia 10.

AJredOpanyeckue BbIpaKeHUs

[IpyMeHATE MOHATHE CTENEHHW C LEJNbIM  II0Ka3aTeIeM, BbIIOJIHATH
peoOpa3oBaHus BIPAXKEHU, COEPIKAIUX CTENEHH C LEIbIM OKa3aTEJIEM.

BbINONHATE TOXKIECTBEHHbIE NPEOOpa30BaHUsl PalMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MpaBUJI ICHCTBUI HaJl MHOTOUJICHAMHU U alreOpandecKuMu IpoosiMu.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM IJIs pelICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKHU.

YpaBHeHHS U HEPABEHCTBA

Pewary nMHENHBIE, KBaJpaTHBIE YPAaBHEHUS W PALMOHAJIbHBIE YpaBHEHUS,
CBOISIIMECS K HUM, CHCTEMBI IByX YPABHEHHUU C IBYMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapuuecKuX MpeACcTaBlIeHul (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUM PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npoyee).

[lepexoauTth OT crmoBecHOW (GOPMYIHPOBKH 3amadul K €€ anreOpandeckoit
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WM CHUCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M IOJIYYEHHBIN PE3yJIbTarT.

[IpyuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB I CPAaBHEHHUs, OLECHKH,
pelIaTe JUHEUHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpa@uyuecKy0 WUIIOCTPALIMI0 MHOXKECTBA PpELIEHUH HEpPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.
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DyHKUIMHA

[TornmMaTh W WCIONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS M SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OOO3HAYCHWsI), OMPENCISITh 3HAUYCHHE (YHKIMH TI0 3HAYCHUIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Ctpouts rpaduKu AMeMEHTAPHBIX PYHKIMNA BUA!

y = kiX, y = X2, y = X3,y = [X|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHkmn 1o e€ rpaduky.

K koniy oOyuenus B 9 kiacce oOydarOmIMiicss TOJIYYHT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOYMBATH PALIMOHAIIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinonHATh  apupMeTHYeCKUe JEUCTBUS € palMOHAIBHBIMU YHCIIAMH,
codeTass YCTHbIE M TNUCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUS C
UpparMoHaIbHBIMU YUCIaMHU.

Haxonute 3HaueHHWs CTENEHEW C MENbIMU [OKa3aTelssMU U KOPHEW,
BBIYUCIISITh 3HAUEHUS YHCIIOBBIX BBIPAKCHUH.

OKpyrJisITh  IEUCTBUTEIBHBIC YHWCJA, BBIMOJHATh MPUKUAKY pe3yJbTara
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUMU.

YpaBHeHNs U HEPABEHCTBA

Pemiath JNUHEHBIE W KBaJApaTHbIC YpPaBHEHUS, YpaBHEHUS, CBOJSIIUECST K
HUM, TIPOCTENIITNE APOOHO-pAIIMOHAIIBHBIE YPABHEHHSI.

Pemiate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemarb TekcTOBBIE 3alauM  aireOpauvyeckuM CIOcOOOM € TMOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUM C JBYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTEUIINE UCCIENOBAHNUS YPABHEHUM U CUCTEM YPaBHEHUM, B
TOM YHUCJIE C TPUMEHEHUEM IrpaUyuecKuX Npe/ICTaBIeHUI (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CUCTEMa YpPAaBHEHUM pELIEHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

PemaTe nuHEWHbIE HEPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pElIeHre HEPaBEHCTB HAa YMCIIOBOM MPSIMOM, 3aUCBHIBaTh PEIICHHUE C MOMOIIbIO
CUMBOJIOB.

Pemiath  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CHUCTEMbl  HEPaBEHCTB,
BKJIIOYAIONINE KBAJpPAaTHOE HEPABEHCTBO, W300pa)xkaTh pEIICHUE CHUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3aMUCHIBATh PEUIEHUE C TOMOIIBI0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 33]1a4.

DyHKUUU

Pacnio3naBate (yHKIMM W3y4eHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKU
pacIoyio’KeHUe Ha KOOPAMHATHON TIOCKOCTH rpadukoB GyHKIMi Buga: Y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBHCHMOCTH OT
3HaYE€HUN KOA(DPUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HU300paxaTb CXeMaTHYECKU TpauKU KBaJAPATUYHBIX (PYHKIUH,
OMHCHIBATH CBOMCTBA KBAIPATUUHBIX (PYHKIIUM MO UX TpaduKkam.
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Pacno3naBaTh kBagpaTHuHyto QYHKLUIO 110 (OopMyIie, MPUBOIUTE IPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.
YucsioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu

Pacrio3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO0 TMPOTPEecCUd Npu
pa3HBIX CIIOco0ax 3aJaHus.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jeHa
apu(MeTHIeCKo U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N300paxaTh YIEHbI IOCIEIOBATEIbHOCTY TOYKAMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pemare 3amaum, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMHU, B TOM
quClie 33/1a4d U3 PEaIbHOM JKU3HHU (C UCIOJIb30BAHUEM KaJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTHH).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

KoanuyecTBOo 4acoB

1531 Haumenosanue pas/ie/ioB M TeM HPOrpaMMbI B Konrposnbnbie IlpakTuueckne — IJIeKTpoHHBbIE (HudpoBbIe)
cero padoThI pPadoThI o0pa3oBaTe/ibHbIE PeCypChl
1 Yucia u BeIYHCICHUA. PaninoHaIbLHEIE YHCIIa 25 1 Egggﬁ;ﬁﬁ)gﬁ}% 415b90
2 Anrebpanyeckue BhIpaXKeHUs 27 1 Egggﬁﬁf:{ﬁ)gﬁﬁ £415090
bubanorexa LIOK
3 YPaBHCHM W HEPABCHCTBA 20 1 https://m.edsogru/7f415b90
bubaunorexa [IOK
4 Koopmunarei u rpagpuxu. Qyniim 24 ! https://m.edsogru/7f415b90
bu6mmoreka [IOK
2 Horropenue n 06obmerne 6 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 5 0
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8 KUIACC

Ne KoanuecTBo 4acoB
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl JuiekTpoHHbIE (HU(POBbIE)
n/m Bcero Kourpoubnble IIpakTHyeckue 06PA30BATENBHBIE PECYPCHI
padoThI padoThI
bu6mmoreka [IOK
1 Yucna u Beruucienus. KsagpatHeie KOpHH 15 https://m.eds00.ru/7f417af8
2 Yucna v Berunciienns. CTeneHb ¢ eJIbIM 7 bubmuorexa [JOK
MIOKa3aTeseM https://m.edsoo.ru/7f417af8
3 Anre6panueckue Beipaxkenus. KBaapaTHsiid 5 1 bubnuorexa [JOK
TPEXUIIEH https://m.edsoo.ru/7f417af8
4 AnreOpandeckue BeIpaKCHHS. ANreOpandeckas 15 1 bubnnoreka [JOK
JIpo0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
. bu6mmorexa [IOK
6 VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHUM 13 https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.eds00.ru/7f417af8
bu6mmoreka [IOK
8 PyHKIEH. OCHOBHEIE MOHATH S https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 Pynxupn. Tuciosbie Gyniim 9 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
10 [osropenme i 0bodmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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9 KUIACC

Ne KoanuecTBo 4acoB
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl JyekTpoHHbIE (IU(pPOBLIE)
n/m Bcero Konrpoabnsie IIpakruuyeckue 06PA30BATETBHBIE PECYPCHI
padoThI padoThI
1 Yucna v BeruuciaeHus. J[eiCTBUTENbHBIE YU CIIA 9 bubmorexa LIOK
) https://m.eds00.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C OJHOM 14 1 bubnmnoreka HOK
MepEMEHHOMN https://m.edso00.ru/7f419d08
. bubnuoreka [IOK
3 VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHUH 14 1 https://m.eds00.ru/7£419d08
bubnunoreka LIOK
4 VYpaBHueHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
S PysKipn 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
6 Yucnossle IOCIIEI0BATEIbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [loBropenue, o0oOmIEHWE,  CHCTEMAaTH3ALUs 18 1 bubnuoreka [IOK
3HaAHUHI https://m.eds00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
N KoJunyecTBO 4acoB
- Tema ypoka ara DJIeKTPOHHBbIE U(PPOBBLIE
n/n * Bzel" Kontpoakneie HpaxTec nsgqenml oﬁpasoll:aTenbmﬁe gscypcu
padoThI KHe padoThl
1 [ToHsiTHE palMOHAIILHOTO YUCIa 1
2 Apudmerndeckue IEHCTBHS C PalMOHATbLHBIMHU 1
YUCIIaMU
3 Apudmernueckue ACUCTBUS C PALUOHAIHHBIMH 1
YUCIIaMHU
4 Apudmerndeckue IEHCTBHS C PalMOHATbLHBIMHU 1
YUCTIaMA
5 Apudmerndeckue IEHCTBHS C PalMOHATbLHBIMHU 1
YUCTIaMA
6 Apudmernueckue ACUCTBUS C PALUOHAIHHBIMH 1
YUCIIaMHU
7 CpaBHeHME, YNOpAIOYMBAHUE  pallMOHAIBHBIX 1
qucen
3 CpaBHeHHME, YHOPSIOYMBAHUE  PAIMOHAIBHBIX 1
qucen
9 CpaBHeHME, YNOpAIOYMBAHUE pallMOHAIBHBIX 1
qucen
10 CreneHs ¢ HATYpaJIbHBIM MMOKa3aTeIeM 1 BH@?HOTGKa LIOK
https://m.edsoo.ru/7f4211de
11 Crenensb ¢ HaTypaJlbHBIM [TOKAa3aTEIEM 1 BH6J?HOTeKa LOK
https://m.edso00.ru/7f421382
12 Crenensb ¢ HaTypaJIbHBIM MTOKA3aTEIEM 1 BH6J?HOTeKa HOK
https://m.edso0.ru/7f42154e
13 CreneHs ¢ HATYpaJIbHBIM MTOKa3aTEIeM 1 Bubmorexa LIOK

https://m.edsoo.ru/7f4218be
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https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
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14 CreneHsb ¢ HaTypalbHBIM [IOKA3aTENEM 1

15 Pemrenne OCHOBHBIX 3a7ad Ha JIPOOH, MPOICHTHI 1
U3 pearbHOI MPaKTUKU

16 Pemienne OoCHOBHBIX 3ajjay Ha JIpOOM, MPOLEHTHI 1
U3 peaJbHOM IPAKTUKH

17 Pemenne OCHOBHBIX 3a7ad Ha JIPOOH, MPOICHTHI 1
U3 peanbHOI MPaKTUKU

18 Pemienne OoCHOBHBIX 3ajjay Ha JIpOOM, MPOLEHTHI 1
U3 peaJbHON NPAKTUKH
[Tpusnaku JIeTUMOCTH a3J10KEeHUs Ha

19 ’ 1
MHO>KUTEJIH HAaTypaJlbHbIX YUCEIl
[Ipu3naku JEJIIUMOCTH, A3JI0’KEHUS Ha

20 1
MHOYHUTEJHN HAaTYPaJIbHbIX YHCET

21 Peanbubple 3aBucumoctu. Ilpsimas u obOpaTHas 1
[IPOINOPLIMOHATIBHOCTH

22 Peanbuble 3aBucumoctu. Ilpsimas u oOparHas 1
IPONOPLIMOHATILHOCTH

23 Peanbubple 3aBucumoctu. Ilpsimas u obOpaTHas 1
MIPONOPLIMOHATIBHOCTH

24 Peanbuble 3aBucumoctu. Ilpsimas u obOpaTHas 1
MIPONOPLIMOHATIBHOCTH

o5 KontponbHaast pabora nmo teme "PanumonanbHble 1
guciaa"

26 bykBeHHBIE BEIpaKeHUS 1 Bubmorexa LTOK

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

27 DopmyIbl 1

28 DopmyIisl 1

29 [IepemenHsIe. Jonyctrmslie 3HAYCHUS 1
IIEPEMEHHBIX

30 IIpeoOpasoBanue OYKBEHHBIX BBIPAXKECHUH, 1 bu6muoreka [IOK

pacKpbhITHE CKOOOK W TIPHBEACHHE TMOJ00HBIX

19
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cl1araCMbIX

[TpeobOpaszoBanue OYKBEHHBIX BBIpa)KEHU,

bubnunorexa LIOK

31 pacKphITHE CKOOOK M TPHBEACHHE IOJA00HBIX https://m.edsoo.ru/7fA1fd70
claraeMbIX
[TpeoOpaszoBanue OYKBEHHBIX BBIpa)KEHU,
32 pPacKphITHE CKOOOK M TPHBEACHHE IOJO0HBIX
claraeMbIX
[TpeoOpasoBanue OYKBEHHBIX BBIpa)KEHU,
33 pPacKphITHE CKOOOK M TPHBEACHUE IMOAOOHBIX
claraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM [T0KA3aTEIEM bubmiorexa LIOK
https://m.edso0.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAJIbHBIM [T0KA3aTEIEM bubmiorexa LIOK
https://m.edso0.ru/7f42154e
36 CBoiicTBa CTETIEHU C HATYPaJIbHBIM [TOKa3aTeIeM Bubmzorexa LIOK
https://m.edsoo.ru/7f4218be
bubnuoreka [{OK
37 Muorounens: https://m.edsoo.ru/7f42276e
bu6nunorexa LIOK
38 Meuorounens: https://m.edsoo.ru/7f422930
39 Crnoxenue, BBIYMTAHHUE, YMHOXCHHE bu6nmorexa LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 Crnoxxenue, BBIYUTAHHE, YMHOKEHHE bu6nmorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
a1 Crnoxxenue, BEIUMTAHHE, YMHOXEHHUE bubmmoteka IIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 Crnoxenue, BBIYHTAHHUE, YMHOXCHHE bubnunorexa LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyJIBI COKPAIIEHHOTO YMHOKEHUS Bubmzorexa LIOK
PMY patit ™M https://m.edsoo.ru/7f42432a
44 DopMyIIbl COKPAEHHOTO YMHOXKEHHS bubmorexa LIOK
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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
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https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

bubnunoreka LIOK

45 PopmyTbi COKPAIEHHOTO YMHOKEHHA https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKPAIIEHHOTO YMHOXKEHUS ]hSH6J_IHOTeKa LOK
ttps://m.edsoo.ru/7f424fd2
47 DopMyITbl COKPAIIEHHOTO YMHOKEHUS BH6J?HOTeKa LOK
https://m.edso0o.ru/7f4251d0
48 Pa3noxeHre MHOrou€HOB HA MHOYKUTEIU bubmorexa LIOK
https://m.edsoo.ru/7f423312
49 Paznosxenre MHOTOUYJICHOB HA MHOXKUTEITH bubmnorexa LIOK
https://m.edsoo.ru/7f4237fe
50 Pa3noxeHrne MHOrOYJI€HOB HA MHOYKUTEIU bubmorexa LIOK
https://m.edsoo.ru/7f4239de
o1 Paznosxenre MHOTOUYJICHOB HA MHOYKUTEITH
59 KOHTpOJII)H?,'ﬂ pabora mo Teme "Anrebpamueckue
BBIPAXKCHUS
53 VYpaBuenue, npaBuia Hp606Pa3OBaHI/IH
yYpaBHEHUS1, PABHOCWJIBHOCTb YPABHEHUI
54 JInnerinoe YPaBHEHHE  C oz[VHofI [IEPEMEHHON,
pelieHue JIMHEHHBIX YpPaBHEHUI
55 JluneliHoe ypaBHEHHE C OJHON TNEPEMEHHOM, bubnnorexa [JOK
pelIeHue JIMHEMHBIX YpPaBHEHUI https://m.eds00.ru/7f420482
56 JInnelinoe YPaBHEHHE  C oz[VHofI [IEPEMEHHON,
pelieHue JIMHEHHBIX YpPaBHEHUI
S7 Pemrenue 3a1ayu ¢ moMoIbI0 ypaBHEHUM BH@HOTeKa HOK
https://m.edsoo.ru/7f42064e
58 Pemenwue 3a1a4 ¢ MOMOIIBI0 YpaBHEHUN BH6J?HOTeKa LHOK
https://m.edso00.ru/7f420806
59 Pemrenue 3a1au ¢ moMOIIbIO YpaBHEHUM BH@HOTeKa 0K
https://m.edso00.ru/7f4209a0
60 Pemenwue 3a1a4 ¢ MOMOIIBI0 YpaBHEHUH BH6J?HOTeKa LHOK
https://m.edsoo.ru/7f420e6e
61 JIuHeHOEe ypaBHEHHME C ABYMs NEPEMEHHBIMU U bubnmnoreka [JOK
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ero rpauk

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

62 JIuHeitHoe ypaBHEHHME C ABYMS NEPEMEHHBIMU U 1 bubnmnoreka HOK
ero rpaduxk https://m.edsoo.ru/7f427e8a
63 Cucrema [ByX JIMHEMHBIX YpPAaBHEHHHl C JBYMs 1 bubmmoreka [JOK
[IEPEMEHHBIMU https://m.edso00.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YpaBHEHHH C JABYMs 1
MIepeMEHHBIMU
65 CucremMa JBYX JIMHEWHBIX YpaBHEHUH C JIByMs 1
MepeMEHHBIMHU
66 Cucrema 1ByX JIMHEHHBIX YPaBHEHMHM C JBYMs 1
MepeMEHHBIMHU
67 Pemenue cucrem ypaBHEeHUI 1 bubmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenwue cucrem ypaBHEHUH 1 Bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI 1 Bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemrenue cucrem ypaBHEHHIA 1
71 Pemenne cucreM ypaBHeHUN 1
79 Kontponbaast pabora mno Teme "JIuHeliHble 1 bubmmnoreka [HOK
ypaBHeHus" https://m.edso00.ru/7f421044
73 Koopannara Touku Ha npsmMoit 1 Eg{i?;;fg;gﬁ}éf 11de76
T — 1 B 0K it
75 UucnoBble TPOMEKYTKH 1
76 Paccrosinue _ Mexily TBYMSI TOYKAMH 1
KOOPJIMHATHOU MPSIMOM
77 Paccrosinue _ Mexiy TBYMSI TOYKaAMHU 1
KOOPJAMHATHOU MIPSIMOM
78 [IpsmoyronpHasg  cucTeMa  KOOpAMHAT  HA 1 bubnuoteka [JOK
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IIJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpsmoyronbHass  cucreMa  KOOpAMHAT  Ha 1 bubnuoreka [JOK
TJIOCKOCTH https://m.edsoo.ru/7f41e42a
bub6nmoreka [IOK
80 [Tpumeps! rpadukoB, 3aaHHBIX (HOpMyIIaMu 1 https://m.edsoo.ru/7f41e8a8
bubnunoreka LIOK
81 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMYyITaMHU 1 https://m.edso0.ru/7f41edg0
82 [Tpumepsl rpadukoB, 3a1aHHBIX (HOPMYITaMHU 1
83 UYrenue rpa)ukoB pealbHBIX 3aBUCUMOCTEH 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpa)ukoB pealbHbIX 3aBUCUMOCTEH 1
bubnunoreka LIOK
85 Tonsmue ymicmm 1 https://m.edsoo.ru/7f41ef06
86 I'padux pyHKINH 1
N . bubmuoreka [IOK
87 Caoiictsa QyHKuuii 1 https://m.edsoo.ru/7f41f078
N N bubnuoreka [{OK
88 CaoticTsa QymKiuii 1 https://m.edsoo.ru/7f41f1fe
. bubmmoreka IIOK
89 Jluneiinas Gynkuma 1 https://m.edsoo.ru/7f427282
. bu6nmorexa LIOK
0 Jlmseitnas ynxiua . https://m.edsoo.ru/7f427412
V- bubmuoreka [IOK
91 [Toctpoenue rpaduka TUHEIHON HYHKITUU 1 https://m.edsoo.ru/7f426d1e
92 [TocTpoenwne rpaduka TMHEHHON QyHKIIH 1
93 I'paduk pynkumu y =[x| 1
94 I'paduk pynkumu y =[x| 1
K "K
o | o e o rom oo | Busmorea 101
P ' YHKI p https://m.edsoo.ru/7f41f50a
MpoBepoyHas pabora
96 HroroBas koHTponbpHas pabota / Beepoccuiickas 1 bubnmnoreka [JOK

23



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
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

npoBepouHas paboTa

https://m.edso0.ru/7f429c6c¢

97 [ToBTOpEHHE OCHOBHBIX MOHSATUU METOI0B 1
Kypca 7 kiacca, 000011eHue 3HAaHUIA
98 [ToBTOpEHHE OCHOBHBIX MOHSTUH METOJI0B 1 bubmmoreka [JOK
Kypca 7 kinacca, 0000IIeHre 3HAaHHUHA https://m.edsoo.ru/7f429f32
99 IloBTOpeHHE OCHOBHBIX IOHATUN METOZIOB 1 bubnuoreka [JOK
Kypca 7 Ki1acca, 000011eHue 3HAaHUIA https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHATUI METO/IOB
100 o 1
Kypca 7 Kimacca, 0000IIeHre 3HAaHUHA
101 [ToBTOpEHHE OCHOBHBIX MOHSATUH METOJI0B 1 bubmmoreka [JOK
Kypca 7 Kimacca, 0000IIeHIe 3HAaHUHA https://m.edsoo.ru/7f42a27a
102 [loBTOpEHNE OCHOBHBIX MOHSATUI METO/I0B 1 bubnuoreka [IOK
Kypca 7 ki1acca, 000011eHue 3HaHUIA https://m.edsoo.ru/7f42a900
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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8 KUIACC

Ne KosmyecTBo yacoB JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Hara
n/n Bcero Kontpoabubie IIpakTuueckue H3ydeHHs o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1 KBanparusiii KOpeHb U3 yucia 1 bubmnorexa LIOK
AP p https://m.edsoo0.ru/7f42d452
2 [TonsiTre 06 MppallMOHATIEHOM YHUCIIE 1 bubmorexa LIOK
ppant https://m.edsoo.ru/7f42eaaa
3 HecsTuunbie MPUOTMKEHUS 1
UPPALMOHATIBHBIX YHCE
4 Hecstuunbie MPUOTMKEHUS 1
UPPALMOHATIBHBIX YHCE
5 JlelicTBUTEIbHBIC YHCIIA 1
6 CpaBHeHuE 1eHCTBUTEIBHBIX YUCEI 1
7 CpaBHeHuE 1eHCTBUTEIBHBIX YUCEI 1
8 Apudmerrndeckuii KBaJpaTHBIN KOPECHb 1
9 YpaBHeHue BUaa X*> = a 1
10 CgoiicTBa apu(pMETHYECKUX KBAJAPATHBIX 1 bubnmnoreka [JOK
KOpHEU https://m.edso0.ru/7f42d862
11 CpoiicTBa apupMeTHYECKUX KBaJpPaTHbBIX 1 bubnnoreka [JOK
KOpHEH https://m.eds00.ru/7f42d862
[IpeoGpa3oBaHue YMCIOBBIX BBIPAKEHUH, bubnuoreka [IOK
12 1 :
COZEpKAIIMX KBAIPATHbIE KOPHU https://m.edso0.ru/7f42dd26
[TpeoOpa3oBaHue YUCIOBBIX BBIPAKEHHIH, bubnnoreka [JOK
13 1 :
CoAEpKAIIMX KBAIPATHBIE KOPHU https://m.edsoo.ru/7f42ded4
[IpeoOpazoBaHre 4YHUCIIOBBIX BBIPAKEHUH, bubnnoreka [JOK
14 1 :
coAepKaIIMX KBAJAPAaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
[IpeoOpazoBaHre 4YHUCIOBBIX BBIPAKEHUH, bubnuoreka [IOK
15 1 _
COZEPKAIIMX KBAIPATHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CrermneHs ¢ 1eNbIM NT0Ka3aTeaeM 1 bubmorexa LIOK

https://m.edsoo.ru/7f4354a4
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CrangaptHas 3anuch 49ucia. Pa3mepsl
00BEKTOB  OKpykaromiero  wmupa  (oT

bubmuoreka [JOK

17 AJIEMEHTAPHBIX YaCTUL[ J0 KOCMHYECKUX 1 https://m.edsoo.ru/7f436098
00BEKTOB), JUIMTEIBHOCTh IIPOIIECCOB B
OKPYXKAIOIIeM MUPE
18 CBOICTBA CTEIIEHHU C LIEJIBLIM [TOKA3aTEIEM 1 Bubmorexa HOK
https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHU C I1EJIBIM ITI0Ka3aTeIeEM 1 Brbmzorexa LIOK
https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIIEHHU C IIENILIM ITOKa3aTeIeEM 1 bubanorexa LIOK
https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHHU C IIENIBLIM ITOKa3aTeIeEM 1 bubmorexa [IOK
https://m.edsoo.ru/7f43599a
22 CBOJCTBA CTEIIEHHU C LEJILIM ITOKA3aTEIEM 1 bubmiorexa HOK
https://m.edsoo.ru/7f435ed6
23 KBanpaThslii TpéxuneH 1
24 KBanpaThslii TpéxunieH 1
o5 Paznoxxenue kBagpaTHOro TpEXUieHa Ha 1 bubnmnorexa [JOK
MHOKUTEIN https://m.edsoo.ru/7f42fd38
26 PasnoxxeHne KkBaapaTHOro TpEXUieHa Ha 1 bubnnoreka [JOK
MHOKHATEITH https://m.edsoo.ru/7f42fd38
K 3]
27 Keamammwe  xopms  Cremewn. 1 BuGorexa 10K
/P . 13 ' ’ https://m.edsoo.ru/7f42ec80
KBagpartsslii TpexuieH
bu6mmoreka [JOK
28 Aurebpamrieckas Apods 1 https://m.edso0.ru/7f430382
29 JlommycTrMble  3HAYEHUS  MEPEMEHHBIX, 1
BXOJISIINX B aIreOpandecKue BhIPOKECHUS
30 JlommycTrMble  3HAYEHUS  MEPEMEHHBIX, 1
BXOJIAIINX B aIreOpandecKue BEIPAKECHUS
31 OCHOBHOE  CBOWMCTBO  alreOpanyecKou 1 bubnmnoreka [JOK

Ipoou

https://m.edsoo.ru/7f4308e6
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bubmuorexa [JOK

32 Coxpamerne podeii https://m.edsoo.ru/7f430a8a
33 Coxpamenrie apofieii Ppsm dso0.1071430144
34 Coxpamerne rpodeit E@fﬁ?ﬁfﬁ%ﬁmgom

35 CnoxeHue, BBIUMTAHHE, YMHOXXEHHUE U bubnnoreka [HOK
JIeTICHUE aJIreOpandecKux Ipooeit https://m.edsoo.ru/7f43128c

36 CrnoxxeHue, BBIYMTAHME, YMHOXXEHHE U bubnnorexa [JOK
JieNieHre anredpandeckux apooei https://m.edso0.ru/7f4315c0

37 CrnoxeHue, BBIUMTAHHE, YMHOXXEHHUE U bu6mmoreka [IOK
JIeJICHUE aJIreOpandecKux Ipooeit https://m.edso0.ru/7f4318c2

38 CrnoxeHue, BBIUMTAHHE, YMHOXXEHHUE U bubnnoreka [JOK
JIeJICHUE aJIreOpandecKux Ipooeit https://m.edsoo.ru/7f431a20

39 [IpeoOpazoBanue BBIPAXKEHHUI, bubnuorexa [JOK
coJiepxalux anredpanyeckue 1poodu https://m.edsoo0.ru/7f43259c

40 [Ipeobpa3zoBanue BBIpaXECHU, bubnuoreka [IOK
CoJIeprKalIiX anredpandeckue Ipoodu https://m.edsoo.ru/7f432736

a1 [TpeoGpa3oBanue BBIPAXCHMUI, bubnnoreka [JOK
coJiepXkalux anredbpandeckue 1poou https://m.edsoo.ru/7f432736

42 KonTtponbHas paboTta 1o TeMe bubnuoreka [IOK
"Anrebpanueckas 1pooOb" https://m.edso00.ru/7f431d36

43 KBanpaTtHoe ypaBHEHHE BH6J_IHOTeKa 0K
https://m.edsoo.ru/7f42eela

44 HenonHoe kBanpaTHOE ypaBHEHUE BH6J_IHOTCK3 LOK
https://m.edsoo.ru/7f42eela

45 HemonHoe kBagpaTHOE ypaBHEHNE BH6J,IHOTeKa HOK
https://m.edsoo.ru/7f42eela

46 ®dopmyna KOpHEH KBaIpaTHOTO YpaBHEHUS BH6J_IHOTeKa HOK
https://m.edso0o.ru/7f42f158

47 dopmylia KOpHEN KBAJPAaTHOTO YPaBHEHUS Eubmorexa LIOK

https://m.edsoo.ru/7f42f3f6
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bubmuorexa [JOK

48 dopmyiia KOpHEH KBaJipaTHOTO ypaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopewa Buera Eggsﬁﬁr?]?§<§s%58}§f4zfefo
0 Teopema Buera Etptlgs?/y/ﬁ:;s%gg%f4soo76
51 Pemwienne ypaBHEHMH, CBOIALIMXCS K bubnuoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
50 Pemenune ypaBHeHu#l, cBomAmMXxcd K bubnnorexa [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreitmue JIPOOHO-palMOHAIEHEIC bubnuorexa [JOK
YpaBHEHUS https://m.edso00.ru/7f4328¢6
54 [Ipocreitmue JIPOOHO-palMOHAIEHEIC bubnnoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienue TekCTOBBIX 3ajady ¢ IOMOIIBIO bubnuorexa [JOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75c
56 Perienne TEKCTOBBIX 3ajad C ITOMOIIBIO bubmuorexa [JOK
KBaJPAaTHBIX YPaBHEHUU https://m.edsoo0.ru/7f42f8f6
57 KonTponbHas pabora o bubnnoreka [JOK
teme"KBaapaTHeie ypaBHeHus" https://m.edso0.ru/7f4301f2
JInneiinoe ypaBHEHUE c JIBYMS
58 NEpPEMEHHbIMH, €ro Tpaduk, NpUMEpHI
pelIeHrs ypaBHEHUH B LENbIX YUCIIaX
JInneiinoe ypaBHEHUE c JIBYMS
59 NEpPEMEHHbIMH, €ro Tpauk, NpUMEpHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
JIuneiinoe ypaBHEHHE c JIBYMsI
60 NEPEMEHHBIMH, €ro TpaduK, NpUMEpHI
peleHus ypaBHEHH B IEJIbIX YMCIIaxX
61 Pemenune _cucreM ABYX JIMHEWHBIX
YpaBHEHHIA C IBYMsI TIEpEMEHHBIMHU
62 Pemenne  cucteM  OBYX  JIMHEHHBIX
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YPaBHEHUH C ABYMs IIEPEMEHHBIMU

Pemienne  cucreM  IBYX — JIMHEHHBIX

63 . 1
YpaBHEHUH C ABYMS IEPEMEHHBIMH
64 [Ipumepbl perieHus CHUCTEM HETUHEUHBIX 1
YpaBHEHUH C IBYMsI IEPEMEHHBIMHU
65 [IpuMepsl pelieHuss CUCTEM HEIWHEHHBIX 1
YpaBHEHUH C ABYMS IEPEMEHHBIMHU
I'padpuaeckas mHTEpIIpETAIIS YPABHEHHS C
N bub6anorexa [IOK
66 JIBYMSI IIEPEMEHHBIMU U CHCTEM JIMHEHHBIX 1 . 1
yM P
- https://m.edsoo.ru/7f43d6d6
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU
I'paduueckas wHTEpHIpETAIIUS YPABHCHHSI C
N Bbubanorexa [LIOK
67 JBYMsI TIEPEMEHHBIMU U CUCTEM JIMHEHHBIX 1 . 1
- https://m.edsoo.ru/7f43d6d6
YPaBHEHHH C JIBYMsI IEPEMEHHBIMHU
68 Pemienne TEKCTOBBIX 3a7ay C IIOMOILBIO 1
CHUCTEM ypaBHCHHUI
69 Pemenne TEKCTOBBIX 3a1ay C MOMOIIBIO 1
CHCTEM ypaBHEHHUI
70 Pemiennie TEKCTOBBIX 3a7ay C ITOMOIIBIO 1
CUCTEM YpaBHEHUH
71 YuciioBble HEPABEHCTBA U UX CBOMCTBA 1
72 YucoBble HEPABEHCTBA U UX CBOMCTBA 1
P
73 HepaBeHCTBO ¢ 01HOI TepeMeHHON 1
74 JluneiiHple ~ HepaBeHCTBA C  OJHOM 1 bu6nuorexa [IOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 JIuneliHble  HEpaBeHCTBA €  OJHOU 1 bubnnoreka [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JluHeilHple  HepaBeHCTBA € OJIHOU 1
MEPEeMEHHOM U UX pelIeHne
77 CucreMbl TUHEHHBIX HEPAaBEHCTB C OJHOMI 1 bubmuorexa [JOK
IIEPEMEHHOM U MX PEIICHHE https://m.edso0.ru/7f42cb88
78 CucteMbl JIMHEWHBIX HEPABEHCTB C OJHOM 1 Bubnuoreka IIOK
p
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IIEPEMEHHOM U UX PEILICHUE

https://m.edsoo.ru/7f42cd2c

CucreMbl JIMHEHHBIX HEPABEHCTB C OJHOMN

79 . 1
MEPEMEHHOI U UX pelIeHue
B0 mepamenorsa 1 mn cncrew wa mciosol 1 Bu6miotera LIOK
paBet https://m.edso00.ru/7f42c9e4
npsiMOi
Bl mepamenorsa 1 mn cncrew o mcioson 1 Bu6miotera LIOK
paset https://m.eds00.ru/7f42c9e4
npsiMOi
KonTponbhas pabota o TeMam
82 " Ol 1
HepasencrBa. Cucrembl ypaBHEHUI
bubmuorexa [JOK
83 Tomstue dymim . https://m.edso0.ru/7f433c12
84 Ob6nacte ompeneneHuss W MHOKECTBO 1 bubnnoreka [JOK
3HA4YEeHUH QyHKIIUH https://m.edso0.ru/7f433d84
85 CniocoObI 3a1anus GYyHKIIAN 1
86 I'paduk dynakmm 1
87 CpoiicTBa (yHKIMH, X OTOOpa)keHHE Ha 1
rpaduxe
88 Urenue u mocTpoeHue rpaguKkoB QyHKITHIA 1
89 [Ipumepsr rpaukoB GyHKIUH, 1
OTpaXKAIIINUX peajbHbIe MPOIECCHI
o | omesmome wmew x Busmorea 101
PaTHYIO potiopit https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['umep6oa 1
bu6mmorexa [IOK
%2 Tunepbosa 1 https://m.edso00.ru/7f4343e2
bubmuorexa [JOK
— 2
93 I'padpmx dymxim y = x 1 https://m.edso0.ru/7f434572
94 Oyukmun Y =X, Yy = X3, Yy = VX, Y = [x[; 1 bubnmnoreka [JOK
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rpaduyueckoe pemieHHEe ypaBHEHUH U

CHCTEM ypaBHEHUI

[loBTOpEHHE  OCHOBHBIX  NOHSATHA U

https://m.edsoo.ru/7f434d38

95 METOJOB KypcoB 7 M 8§  KIJAcCOB, 1 bubnuoreka [IOK
o0o6menne 3HaHuii / Bceepoccuiickas https://m.edsoo.ru/7f4371aa
npoBepoyHas pabora

96 HUroroBass  koHTponpHas  pabora  / 1 bubnnoreka [HOK
Bcepoccuiickasi mpoBepodHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEeHHE  OCHOBHBIX  TOHATUH U

97 METO/JIOB KypcoB 7 W 8 KIJAaccoB, 1
000011IeHrEe 3HAHUI
n .

w |momopeme cmmun | Busorea 0K

A ypeoB ’ https://m.edso0.ru/7f43736¢
000011IeHrE 3HAHUI
n .
o |nompeme cemm wnet x| Busmorsa 101
A yPCoB ’ https://m.edso0.ru/7f437510
00001IeHIE 3HAHWH
n .
o | oot n | BiGorea 101
A YPCOB ’ https://m.edsoo.ru/7f4376b4
000011IeHrEe 3HAHUI
n .
oy | oot a ) BiGorea 101
A YPCOB ’ https://m.edsoo.ru/7f436b88
000011IeHrEe 3HAHUI
n .
o | oot a ) BiGorea 101
A YPCOB ’ https://m.edsoo0.ru/7f437858
000011IeHrEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[MTPOT'PAMME
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9 KUIACC

Ne Tema ypoka Kosmmyecrso 1acos Jata D/IeKTPOHHBIE HU(POBBIE
n/n Bcero Kontpoabubie IIpakTuueckue H3ydeHus o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
PanmonaneHple  yucia, uUppanuoHaJIbHbIE
1 YHCia, KOHEYHEIC u OCCKOHEUYHBIE 1
JECSITUUHBIE PpOooH
MHoxecTBO NENUCTBUTEIBHBIX YyHUCell,
2 NEHCTBUTENbHBIE YHCJIA KaK OECKOHEYHbIC 1
JECSITUUHBIE POOH
B3aumMHO  OAHO3HAYHOE  COOTBETCTBUE
3 MEXIy  MHOXECTBOM I[efICTBHTeJIBHI)I)f 1
Yrcell 1 MHOXKECTBOM TOYEK KOOPJIWHATHOM
IpsAMOI
CpaBHenue JIEHCTBUTEILHBIX qucen,
4 apupMeTUYECKHE JEHCTBUS c 1
JEHCTBUTEILHBIMU YU CIIAMU
5 [Mpubnmx€HHoe  3HAUYEHHE  BEJIMYHMHBI, 1
TOYHOCTh MPUOITHKSHHS
6 OxpyriieHne ancesn 1
7 OxkpyrieHnue gucen 1
8 [Tpukunka } 5 OLICHKA pe3ynbpTaTOB 1
BBIYHMCIICHUM
9 [Mpukuaka o OLIEHKa  pe3yJbTaTOB 1
BBIYMCIICHHI
10 JIunelinoe ypaBHeHue. Pelienre ypaBHeHUN, 1 bubnnorex [HOK
CBOIAINUXCA K JIMHENHBIM https://m.edsoo.ru/7f43bf66
11 JIuneiinoe YpaBHEHHe. Pemenune ypaBHeHUH, 1
CBOASIINXCS K JIMHEHHBIM
12 KBanpaTtHoe yYpaBHECHHUE. Pewenne 1 bubnnorexa [JOK

ypaBHeHnﬁ, CBOAANIMXCA K KBaJPaTHBIM
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KBagparnoe yYpaBHEHHUE. Pewenne bubnuoreka [IOK
13 . :
YpPaBHEHUH, CBOJSAIIMXCS K KBaJIpaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHHUS bubmorexa LIOK
P P https://m.eds00.ru/7f43c3d0
15 bukBaapaTHbie ypaBHEHUS bubmorexa LIOK
AP yp https://m.eds00.ru/7f43c3d0
[Ipumepsl penieHuss ypaBHEHUN TpeTbed M
16 4eTBEPTOM CTENCHEW paslioKCHHUEM  Ha
MHOXHUTEIHN
[Ipumepsl pelieHus ypaBHEHHH TpeTbel U
17 YETBEPTOM  CTENIEHEW pa3lIOKEHUEM Ha
MHOXKHUTEJTH
18 Pemenue JTPpOOHO-PALIMOHATBHBIX bubnuorexa [JOK
YpPaBHEHUU https://m.eds00.ru/7f43c9b6
19 Pemenue TPOOHO-PAIIMOHATBHBIX bubnnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemennie TeKCTOBBIX 3a7au aaredpanyecKum
METOJIOM
21 Pemenne TeKCTOBBIX 3a7au aaredpanyecKum
METOJIOM
29 Pemenne TeKCTOBBIX 3a7au aaredpanyecKum
METOJIOM
23 KonrtponbHas pabota o Teme "YpaBHEHUs C
OJIHOM TIepeMeHHOM1"
24 VYpaBHeHUE C IBYMsI TEPEMEHHBIMH M €rO bubnmnoreka [JOK
rpaduk https://m.edso00.ru/7f43d0b4
o5 YpaBHeHHE C ABYMs NEPEMEHHBIMU U €TO bubnuotexa [JOK
rpaguk https://m.edso00.ru/7f43d0b4
26 CucremMa JBYX JIMHEHHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU U €€ pelIeHue
27 Cucrema JByX JMHEHMHBIX YpaBHEHUU C
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JBYMS IEPEMEHHBIMU U €€ pelleHue

Cucrema JIByX JMHEHHBIX YypaBHEHUH C

28 N
JBYMsI IEPEMEHHBIMU U €€ pelleHue
29 CucrtemMa JBYX JIMHEHHBIX YpaBHEHUH C
JIBYMSI IEPEMEHHBIMU U €€ peleHue
Pemenue cucrem nB ABHEHUU, OJTHO U3
30 KOTODPBIX JIMHEHHOE YXa yz[p o€ —’ BTOpOIi Bubmorexa HOK
P ’ pyr p https://m.edsoo.ru/7f43d23a
CTENEHU
Pemenue cucrem nB ABHEHUU, OJTHO U3
31 KOTOPBIX HHHefIHOGY);.yILp o€ —’ BTOpOIi bubmorexa [IOK
p ’ pyr p https://m.edsoo.ru/7f43d55a
CTENIEHU
Pemenne cucrem AByX ypaBHEHUH, OHO U3
32 KOTOpBIX JIMHEHHOE, a JIpyroe — BTOpOHU
CTETeHU
Pemenne cucrem AByX ypaBHEHUH, OHO U3
33 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOPOM
CTETeHU
34 I'padmueckass  uHTeprHpeTanus  CHUCTEMBI
YPaBHEHHH C ABYMs ITEPEMECHHBIMU
35 Pemrenue TekcTOBBIX 33724 aNreOpandeckKum
CIoco0oM
36 Pemennie TeKCTOBBIX 3a7au aaredpanyecKum
crocooomM
37 KonrponsHast pabora mo Tteme "Cucrtemsl
ypaBHEHHH"
38 UwrcioBble HEPABEHCTBA M X CBOMCTBA
39 UrcnoBbie HEPABEHCTBA U UX CBOMCTBA bubmorexa [IOK
p https://m.edsoo.ru/7f43ad5a
JIunelinbie HEpPaBEHCTBA c OJIHOM bubnnoreka [JOK
40 . -
MEPEMEHHON U X PEIICHHUE https://m.edsoo.ru/7f43af08
41 Jluneiinoie HEpaBeHCTBa c OJTHOM bubnnoreka [JOK
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IIEPEMEHHOM U UX pEelLICHUE

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

JInnelinble HEpPaBEHCTBA c OJIHOM

bu6mmoreka [IOK

42 MEPEMEHHOMN U UX PEIICHUE 1 https://m.edsoo.ru/7f43af08
43 Cucremsl JIUI/IHeﬁHLIX HEPaBEHCTB C OJHOM 1
IIEPEMEHHON U UX pelIeHHE
44 CucreMsl J{HHeﬁHHx HEpPAaBEHCTB C OJHOM 1
MIEPEMEHHON U UX pelIeHHe
45 Cucremsl JIUI/IHeﬁHLIX HEPaBEHCTB C OJHOM 1
IIEPEMEHHON U UX pelIeHHe
46 KBagparHble HEpaBEHCTBA U UX pEILLICHUE 1 EH@_IHOTCKa LOK
ttps://m.edsoo.ru/7f43b098
47 KBaaparHple HEpaBEHCTBA U UX PEIICHUE 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/7f43b21e
48 KBaaparHpie HEpaBEHCTBA U UX PEIICHUE 1 EH@_IHOTeKa LOK
ttps://m.edsoo.ru/7f43b5a2
49 KBaapaTHple HEpaBEHCTBA U UX PEIICHUE 1
50 KBaapaTHbple HEpaBEHCTBA U UX PEIICHUE 1
51 I'paduueckas uHTEpIIpEeTAs] HEPABEHCTB U 1 bubnnorexka [JOK
CUCTEM HEPABEHCTB C JABYMS IEPEMEHHBIMU https://m.eds00.ru/7f43b098
50 I'padnueckas uHTEpHpeTallusi HEPABEHCTB U 1
CHCTEM HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU
KonTponbHas pabota 1o TEMe
53 " " 1
Hepasencrsa
54 KBagpatuunas ¢yaknus, e€ rpadpuk Hu 1 bubnnorexka [HOK
CBOMCTBA https://m.eds00.ru/7f4396¢6
55 KBanpatuunas ¢yskuus, e€ rpaduk u 1 bubnuoreka [IOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBagpatuunas ¢yaknus, e€ rpadpuk u 1 bubnnoreka [JOK
CBOMCTBA https://m.edso0.ru/7f4399b4
57 [TapaGoua, KOOpPJIUHATHI BEPIIHUHBI 1 bubnnorexa [JOK

napaboibl, 0Ch CHMMETPHUH MapadoJIbl

https://m.edsoo.ru/7f439eb4
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58 [Tapaboua, KOOPIUHATHI BEPIIUHBI bubnnoreka HOK
1apadoJIbl, OCh CHMMETPHH TapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOPJAMHATBI BEPIINHBI bubnmoreka [JOK
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapaboua, KOOPIUHATHI BEPIIUHBI bubnnoreka [JOK
1apadoJIbl, OCh CHMMETPHH TapadOJIbI https://m.edsoo.ru/7f43a31e
61 [Tapabomna, KOOPJAMHATBI BEPIINHBI bubnmoreka [JOK
napaboJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edso0.ru/7f43a526
6 [Tapabona, KOOP/IUHATHI BEPIINHBI
napaboJibl, OCh CHMMETPHUH MapadoJIbl
63 I'papuxu pynxmmii: y = kx, y = kx + b,
y=k/x, y=x3, y=VX, y=[X|
64 I'padukn pynkumii: y = kx, y = kx + b,
y=K/X, y=x°, y=vX, y=[X|
65 I'papuxu pynxmmii: y = kx, y = kx + b,
y=K/X, y=x3, y=vx, y=[X|
66 I'padbukn pynkumii: y = kx, y = kx + b,
y=k/x, y=x*, y=vX, y=[x|
67 I'padukn pynkumii: y = kx, y = kx + b,
y=k/x, y=X°, y=vX, y=|x|
68 I'padukn pynkumii: y = kx, y = kx + b,
y=k/x, y=X°, y=vX, y=|x|
69 KonrtponsHas padora o teme "®dyHkumn" Egggﬁgggf;gﬁ}% 43ab84
70 [ToHnsaTHE YnCIOBOM MOCIEA0BATENILHOCTH ESESJ'I/I}I%T:;;&OU/I% 13666
o 3amanne } MOCIIE/I0BATENLHOCTH BuGmorexa LIOK
PeKYPPeHTHOIH GOpMYI0i 1 hopmyroii N-ro https://m.edsoo.ru/7f43ebda
qiieHa
72 Apudpmernueckast " reOMETpUYECKast bubnnorexa [JOK

pOrpeccuu

https://m.edsoo.ru/7f43ed7e
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Apudmernueckas u reoMeTpuyecKas

bu6mmoreka [IOK

73 MPOrpeccuu https://m.edsoo.ru/7f43f3b4
dopmynel N-ro wieHa apuOMETHUYECKOU U
74 reollzaei] HYECKOU i orpe((:i::mi CYMMBI bubunorexa LIOK
P POTPECCHIL M https://m.edsoo.ru/7f43f58a
MEePBBIX N YWICHOB
dopmynel N-ro wieHa apuOMETHUYECKOU U
75 reollzaei] NYECKOH i orpe((:i::mi CYMMBI bubunorexa LIOK
P POTPECCHIL — EIM https://m.edsoo.ru/7f43ef2c
MEePBBIX N YWICHOB
Dopmynel N-ro wieHa apuOMETHUECKOU U
76 reollzdei NYECKOU Il orpe((:lz:nﬁ CYMMBI bubanorexa LIOK
P porp ’ ™ https://m.edsoo.ru/7f43f0c6
MEPBBIX N YWICHOB
Dopmynel N-ro wieHa apuOMETHUECKOU U
77 reollzdei HYECKOU I orpe((:lz:nﬁ CYMMBI bubanorexa LIOK
P porp ’ ™ https://m.edsoo.ru/7f43f72e
MEePBBIX N YWICHOB
DopMmyisl N-ro uieHa apu@METHYECKOU U
78 reoﬁ/lei] NYECKOU I orpe((:i::Hﬁ CYMMBI bubanorexa LIOK
P porp ’ ™M https://m.edsoo.ru/7f43f8a0
MEePBbIX N YWICHOB
N300paxenune uineHoB apudmMernyeckol u
79 T€OMETPUYECKON TMPOTrpeccuid TOYKAMHM Ha
KOOPJAMHATHOM INIOCKOCTH
N300paxenune uineHoB apudmMernyeckol u
80 F€OMETPUYECKOM TPOTrpeccuid TOYKaMH Ha
KOOPJAMHATHOM INIOCKOCTH
81 JIMHENHBIN ¥ SKCIOHEHIIMAJIBHBINA POCT
82 C110KHBIE IIPOLEHTHI Bubumorexa [IOK
p https://m.edsoo.ru/7f43fe0e
83 C10XKHBIE IPOLEHTHI bubanorexa LIOK
pon https://m.edsoo.ru/7f4401a6
84 Kontponbraas padora mo teme "Uwuciobie bubnmnoreka [JOK
MOCJIEOBATEIHHOCTH " https://m.edsoo.ru/7f440418
85 [ToBTOpeHme, 06001IeHNE U CHCTeMaTU3alUs

3HaHUW. 3amuch, CpaBHEHHUE, JAECUCTBUSA C
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86

87

88

89

90

NEUCTBUTENBHBIMU ~ YHUCJIAMH,  YHUCJIOBas
npsimMast

[ToBTOpEeHME, 0000IIEHNE U CHCTEMATH3AITUS

3HAHUIA. [IpoueHTsl, OTHOIIICHMUS,
MPONOPIUHU

[ToBTOpEeHME, 0000IIEHNE U CHCTEMATH3AITUS
3HAHUIA. Okpyrnenue, npuOIKEeHNE,
OIICHKA

[ToBTOpEeHme, 06001IeHNE U CHCTeMaTU3alus
3HaHWi. PemeHne  TEKCTOBBIX  3a1ay
apru(pMETHYECKUM CIIOCOOOM

[ToBTOpeHue, 06001IeHNE U CHCTeMaTU3alus
3HaHWW. PemeHuwe  TEKCTOBBIX  3a1ay
apru(pMETHYECKUM CIIOCOOOM

[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTU3AINS

3HaHMW. PemieHme  TEKCTOBBIX  3amad
apu(METHIECKIM CIIOCOOOM

bubmuoreka [JOK
https://m.edsoo0.ru/7f443b12

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

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

91

[ToBTOpenue, 0600IIeHNE U CHUCTEMATU3AIUS
3Hanuid. [IpeoOpazoBanue anredpanvecKux
BI)Ipa)KCHI/II\/'I, AO0IMYCTHUMBIC 3HAYCHHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHue, 0600IIEHNE U CHCTEMAaTH3AITUs
3Hanuid. [IpeoOpazoBanue anredpamvecKux
BI)Ipa)KCHI/II\/'I, I[OHYCTI/IMBIG 3HAYCHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpenue, 0600IIEHNE U CHCTEMATU3AITUS
3Hanuid. [IpeoOpazoBanue anredpandeckux
BI)Ipa)KCHI/II\/'I, J0MMYCTHUMBIC 3HAYCHHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4446f2

94

[ToBTOpeHME, 0000IIIEHNE U CHCTEMATH3AITUS
3Hanuii. [IpeoOpazoBanue anredpandecKux
BBIpa)KCHHfI, JIOHYCTI/IMI)Ie 3HAYCHUSI

bu6mmorexa [IOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHmEe, 06001IEHNE U CHCTeMaTU3alIUs
3HaHui. DyHKIHUHU: TOCTPOECHHE, CBOMCTBA
M3y4YEHHBIX QYHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f444c56
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[ToBTOpeHME, 0600IIEHNE U CHCTEMAaTU3aIIUs

bu6mmoreka [IOK

96 3HAHUH. (DYHKI_II/II/IZUHOCTPOCHI/IC, CBOMCTBa 1 https://m.edsoo.ru/7f444f44
M3YYEHHBIX (PYHKITHIA
IToBTOpenue, 0600IIIEHNE U CHCTEMATH3a
97 3Ha]i-ITI/II>'II) H£YHKHHHm :(I)/EJTIP)IoeI;I{I/ITe MCTBﬁﬁc]i:Z 1 buGmorexa LIOK
' . ’ https://m.edsoo.ru/7f44516a
M3YYCHHBIX (PYHKITHIA
IToBTOpenue, 0600IIIEHNE U CHCTEMATH3a
98 3Ha]i-ITI/II>'II) H£YHKHHHm :(I)/EJTIP)IoeI;I{I/ITe MCTBﬁﬁc]i:Z 1 buGmorexa LIOK
' . ’ https://m.edso0.ru/7f4452e6
M3YYEHHBIX (PYHKITHIA
[ToBTOpenue, 0000IICHNE U CUCTEMATH3a
99 3Ha]i-ITI/II71;) }lilgaQ)qucIII(IOGI:{ I;elljdle;n: ;/IpaT]:IHeII{II/I;I; 1 bubmmorexa LIOK
’ https://m.edsoo.ru/7f445516
Y UX CUCTEM
[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTU3AINS
100  3Hanumii. ['paduueckoe pemieHue ypaBHEHUN 1
Y UX CUCTEM
101  Hroromast KOHTpOJIbHAS paboTa 1
102 O00011IeHIE U CUCTEMATH3aIIUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KITACC
Kon .
HpOBEpHENMOD IIpoBepsiembie NpeMeTHbIe Pe3y.IbTaThl 0CBOEHUs 0CHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHus
pe3yJbTarta
1 UYucna 1 BBIYUCIICHUS
11 BoinonusATe, coderass yCTHBIE U NMHUCbMEHHBIE MPUEMBI, apuMeTUYeCKue IEeHUCTBUS C
palMOHATBHBIMH YHCIAMU
HaxomuTh 3HaueHUs 4MCIOBBIX BBIPAKEHUH, MPUMEHATH pa3HOOOpa3HbIe CIOCOOBI U
1.2 MpUEMBI BEIYMCIICHHS 3HAUCHUH APOOHBIX BBIPAXKEHUH, COACPKAMUX OOBIKHOBEHHBIC H
JECSITUYHBIE POooH
[lepexonuth OT oOaHOM (OpPMBI 3amUCH YKCeN K JApyroil (mpeoOpa3oBIBATH
1.3 JECSITHYHYIO JPOObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B
OCCKOHEYHYIO IECATHYHYIO TPOOB)
1.4 CpaBHUBaTh U YIOPSAJOYMBATH PAlIMOHAIILHBIE YUCIIA
1.5 OKpyriaTh uncna
BbIMONMHATE NPUKUAKY U OIEHKY pe3yjibTaTa BBIYUCICHUN, OICHKY 3HAYCHHIA
1.6 YUCJIOBBIX BBIPAXKEHUW. BBIMOMHATH JEHCTBUS CO CTENEHSIMH C HaTypalbHBIMU
MOKa3aTeIsIMU
1.7 [IpuMeHATh NpU3HAKU JETUMOCTH, PA3JI0KCHUE HA MHOYKUTEIN HATYpPaIbHBIX YHCEI
Pemate npakTHKO-OpUEHTUPOBAHHBIE 3a7a4d, CBSI3aHHBIC C OTHOIIEHHWEM BEJIMYHWH,
18 NPONOPLHMOHANLHOCTEIO  BENMYMH, [POLEHTAMH, HHTEPIPETHPOBATh  PE3yJIbTATbI
penieHus 3a1a4 ¢ y4€TOM OrpaHUYCHUMN, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX
00BEKTOB
2 Anrebpanyeckue BbIpaXeHUs
21 Hcnonb3oBarh anredpanvyeckyr0 TEPMHHOJOTHIO M CHMBOJHKY, TpPUMEHATH €€ B
IpolLiecce OCBOEHHS Y4eOHOro Marepualia
2.2 Haxoauth 3HaueHNs1 OYKBEHHBIX BBIPAKEHUHN NIPH 33JaHHBIX 3HAUYEHUAX TEPEMEHHBIX
23 BreimonHsaTe mpeoOpa3oBaHMs 1EJ0OTO  BBIPAKEHUS B MHOTOWIEH NPHUBEICHUEM
' MOI0OHBIX CIIAraeMbIX, PACKPHITHEM CKOOOK
24 BrInonHAT, yMHOXXKEHHME OJHOUYJIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
' MPUMEHSITh (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH
Ocy1ecTBIATh Pa3i0KEHUE MHOTOUJIEHOB HA MHOXXHUTENIHM C IMOMOIIbIO BHIHECEHUA 3a
2.5 CKOOKM OOIIEro MHOXUTENS, TPYNIUPOBKH CIAaraeéMbiX, MPUMEHEHUs (HOpMyT
COKpAIIEHHOTO0 YMHOKEHUS
26 [TpumensTh TIpeoOpazoBaHUST MHOTOWICHOB LA pelIeHHs Pasii4HbIX 33734 U3
MaTE€MaTHUKH, CMEXHBIX TIPEIMETOB, U3 peaTbHON MPAKTHKA
27 Hcnonb3oBarh  CBOWCTBA CTENEHEH €  HATypajJbHBIMM  TOKA3aTENsAMH IS
' peoOpa3oBaHUs BEIPAKEHUN
3 VYpaBHEHUs 1 HEpABEHCTBA
Pemrate MHEHBIE YpaBHEHMS ¢ OJJTHOM IIEPEMEHHOM, IPUMEHSSI ITpaBUja Mepexoaa OT
3.1 HCXOJIHOTO YpaBHEHUS K PaBHOCHIBHOMY eMy. [IpoBepsITh, IBISETCS M YUCIIO KOPHEM
ypaBHEHUS
3.2 [TpuMeHsaTh rpaduuecKre METObI IPU PEIICHUH JTUHEHHBIX YPAaBHEHUN U UX CHCTEM
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[TonGuparhs mpuMepsl Map YMCEll, SBISIOMUXCS PEUICHUEM JIMHEHHOTO YpaBHEHUS C

3.3 JBYMsI IEPEMEHHBIMU
34 CtpouTh B KOOPAMHATHOW IUIOCKOCTH TIpauK JIHMHEWHOTO YypaBHEHUS C JBYMS
MIEPEMEHHBIMHU; TOJIB3YSICh TPAPUKOM, IPUBOIUTH PUMEPHI PELICHUS YPABHEHHUS
35 Pemiate cucteMbl IByX JHUHEWHBIX YpaBHEHUHM C JBYMsI IEPEMEHHBIMH, B TOM YHCIIE
rpadguvecKku
CocTaBnarh U peliaTh JUHEHHOE ypaBHEHHE WM CUCTEMY JMHEHHBIX ypaBHEHUH 10
3.6 YCJIOBUIO 3ajlaud, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3ajJaydd
MOJIYYEHHBIH pe3ysbTarT
4 Koopaunats! u rpaduku. @yHKIUN
N300paxaTh Ha KOOPAMHATHOM TPSAMON TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
4.1 KOOpJIUHATaM, Jy4H, OTPE3KH, WHTEPBaJIbl, 3alHCHIBATh YHCIOBBIE MPOMEXYTKH Ha
anreOpanveckoM si3bIKe
4.2 OTtMeuaTh B KOOPJAMHATHOM TIJIOCKOCTH TOYKH IO 33JJaHHBIM KOOpIMHATAM
4.3 Ctpouts rpaduku uHeHHbIX QyHKIuiA. CTpouts rpaduk GyHKINM Y = [X|
OnuceiBaTh ¢ TMOMOIIBI0 (DYHKIIMI H3BECTHBIE 3aBUCHMOCTH MEXIY BEIMYMHAMM:
4.4 CKOPOCTb, BPEMSI, PAaCCTOSIHUE, LIEHY, KOJIHMYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMsi, 00bEM PabOTHI
4.5 HaxoauTs 3HaueHne QyHKIUH 110 3HAYEHUIO €€ apryMeHTa
46 [Tonumars rpaduueckuii crocod npeacTaBieHus U aHaau3a nHhopMaIuu, U3BJIeKaTh U
UHTEPIPETUPOBATh HHPOPMALIHIO U3 TpaUKOB PeaJIbHBIX MPOIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IpOBEpREMOro IIpoBepsiemble NpeMeTHbIe Pe3y.IbTaThl 0CBOEHUs! 0CHOBHOI
pesyaBTATA o0pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
1 Yucna u BBIYUCTICHUS
Hcnonws3oBaTh HavyasbHBIE TIPEACTABICHUS O MHOXKECTBE JEHCTBUTEIBHBIX YHCEIN ISt
1.1 CpaBHEHHUS, OKPYTJICHUS U BBIYMCICHUH, N300paxkaTh NeHCTBUTENbHbBIE YHCTIA TOUKAMU
Ha KOOPJIMHATHOW TIPSIMOM
[IpuMeHATh TOHATHE aApUPMETUUECKOTO KBAIPATHOTO KOPHS, HAXOIUTh KBaJpPaTHHIE
1.2 KOPHH, UCHOJb3YS MPU HEOOXOAUMOCTH KalbKYISITOP, BBHIMOJIHATH MPEOOpa3OBaHUS
BBIPAYKECHHI, COJIEpKAIMX KBAJIPATHBIE KOPHH, HCTIOJIb3YSl CBOMCTBA KOPHEM
13 Hcnonw3oBarh 3amucu OONBIIMX M MajbIX YHCET C MOMOIIBIO JECATUYHBIX APOoOei u
crenenel yucna 10
2 AnrebpanyecKkue BoIpaKeHUs
21 HpI/IMeHSITIz TOHSATHE CTEMEHU C IIEJIBIM TI0Ka3aTesieM, BBIMOJIHATH MpeoOpa3oBaHMs
BBIPXKEHU, COJEPIKALUX CTENEHH C IIEJIBIM MTOKa3aTelleM
29 BBIONMHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUs PAIlMOHATBHBIX BBIPAKEHUN HAa OCHOBE
MIpaBUJI ICUCTBUHN HAJ MHOTOWICHAMH U alreOpanvdecKuMu IpoOsSMu
2.3 PacknanpiBaTh KBaapaTHBIA TPEXUIECH HA MHOKHUTEITH
24 [Ipumensatp mpeoOpa3oBaHUsl BBIPAKCHHI Alld  PEIEHMA PAasIMMHBIX 3a7ad M3
MaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 peaJIbHON MPAKTUKU
3 YpaBHEHUS U HEPAaBEHCTBA
3.1 Pemiate nuHeliHbIe, KBaIpaTHBIE YPABHEHHS U PAIlMOHAIbHBIC YPABHEHUS, CBOSIITUECS
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K HUM, CUCTEMBI JBYX YPABHEHUU C ABYMs [IEPEMEHHBIMU

[IpoBOaNTH MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUI, B TOM YHCIIE

3.2 C MPUMEHEHUEM rpaduyecKux NpeAcTaBlIeHUi (yCTaHABIMBAaTh, UMEET JIU YpaBHEHHE
WM CUCTEMA YPaBHEHUH pEIICHNUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE)
[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3a/1aud K e€ anreOpandeckoil MOJIeNnu C
3.3 IIOMOULIBIO COCTABJICHUS YPAaBHEHHs WM CHUCTEMBl YPABHEHMM, MHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4y MIOJYyYEHHBIN pe3yabTaT
[IpuMeHsTh CBOMCTBAa YHUCIIOBBIX HEPAaBEHCTB JJIsi CpPAaBHEHHUS, OLIEHKM, pelIaTh
3.4 JMHEWHbIE HEPaBEHCTBA C OJIHOW IEPEMEHHOM M MX CHUCTEMBI, JAaBaTh IpapUuecKyro
WJUTIOCTPAIIMI0 MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbl HEPABEHCTB
4 OyHKIUH
[loHnMaTh M HCHONB30BATh (YHKIMOHAIbHBIE TIOHATHS M S3bIK  (TEPMHHBI,
4.1 CUMBOJIMYECKUE OOO3HAUCHUS), OMNPEACNATh 3HAYCHHE (QYHKIUH [0 3HAYCHUIO
apryMeHTa, OIpeJessaTh CBOMCTBA (QDYHKIMHU 110 €€ rpaduky
492 Crpouts rpaduku 3J€MEHTapHbIX QYHKIUH BUIA:
y =k/x,y =Xy =X Y= [X|, onuchIBaTh CBOWCTBA YUCIOBOK PYHKINH 11O €€ TpaduKy
9 KUIACC
Kon .
pOBepsIeMOro IIpoBepsiembie NpeAMeTHbIe Pe3y.IbTaThbl 0CBOEHHs! 0CHOBHOI
pesybTaTa o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
1 Yucna v BBIYUCICHUS
11 CpaBHUBaTh U YIOPSAIOUMBATH PALlMOHAIBHBIE U HPPALIMOHAJIbHBIE YUCIIA
19 BoinonHsaTe apI/ICI)M?TI/I‘IeCKI/Ie JEUCTBYS C palMOHAJIbHBIMU YNCIAMM, COUYETAs] YCTHHIE
U IUCbMEHHbIE PUEMBI, BBIIOJIHATH BBIYUCIIEHUS C UPPALlMOHAIbHBIMU YUCIAMU
13 Haxonuth 3HaueHus CTeneHeI?i C LENIbIMU TIOKA3aTeIsIMM U KOPHEH, BBIUUCIATH
3HAYEHUS YNUCIIOBBIX BBIPAKEHUIN
14 OxpyrysTh NENCTBUTEIBHBIE HCIIa, BBIONHATH NPUKHAKY pesyibrata BBIYHCIICHU,
OLIEHKY YHCJIOBBIX BBIPQXKEHUN
2 VYpaBHEHUsI U HEPABEHCTBA
21 Pemarp nuHeilHbIE M KBajJpaTHbIE YypaBHEHUS, YPABHEHMsSI, CBOJSILIUECS K HHM,
npocTelime ApoOHO-pallMOHAIbHbIE YPaBHEHUS
29 Pemars CHCTEMBI IIBYX JIMHENHBIX YPABHEHUN C IByMs NEPEMEHHBIMU 1 CHCTEMBI JIBYX
YpaBHEHUM, B KOTOPBIX OJJHO YPAaBHEHUE HE SBJIAETCS JTMHEUHBIM
23 Pemarp TekcToBble 3a1auM anre6panquCKHM Croco0OM C MOMOIIBIO COCTaBJICHUS
YpaBHEHHUSI UM CUCTEMBI IBYX YPAaBHEHUH C IByMs IEpEMEHHBIMU
[IpoBOINTH MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YPAaBHEHHI, B TOM YHCIIE
2.4 C TIpUMEHEHUEeM rpaduyueckux MpeCcTaBIeHUN (HarpuMep, YCTaHABIMBATh, UMEET JIU
ypaBHEHHE WM CHUCTEMa YpaBHEHHH pelIeHUs, eClIi UMEET, TO CKOJIbKO)
25 Pemarp nunHeiiHbIE HEpABEHCTBA, KBAJPATHbIC HEPABEHCTBA, n300paxaTh pelleHue
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3alIMCHIBATh PEIIEHNE C TOMOILBIO CHMBOJIOB
Pemarp cucTeMbl JMHEMHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIIOYAIOLINE
2.6 KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELIECHHE CHCTEMbl HEPABEHCTB HA YHCIIOBOM
IIPSIMOM, 3aIIMCBIBATh PEIIEHUE C IOMOIBIO CHMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA ITPH PELIEHUH PA3IMYHBIX 3a7a4
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OyHKIMU

PacrioznaBate  QyHKIMM  W3YYCHHBIX  BHJOB.  [loKa3piBaTh  CXEMaTHUYECKH
pacmnosoKeHne Ha KOOPIUHATHOM M1ockocTH rpadukoB GyHkuui Buga: y=Kx, y=kx+b,

3.1 y=k/x, y=ax?+bx+C, B 3aBHCMMOCTH OT 3HA4YCHUI KOIPPHUIUCHTOB, ONKUCHIBATH
cBolcTBa (QYHKITHI

32 IToka3pIBaTh CXEMaTHUYECKH DPACIOJOKEHHE Ha KOOPAMHATHOM IUIOCKOCTH IpaUKOB
¢bynkuuid Buaa y = VX, Y = [X| 1 OnUCBIBaTh CBOMCTBA (DYHKITHIA

33 Ctpouth U n300pakaTh CXEMaTHUECKU rpaUKU KBAAPATUUHBIX (YHKIUN, OMHCHIBATD
CBOMCTBA KBaIpaTUYHbIX (PYHKIMH IO UX IpaduKam

34 Pacnio3HaBaTh KBaJpaTHUHYO (QYHKUIMIO 1O (opMmysie, NPUBOAUTH IPUMEPHI
KBaJPaTUYHBIX (PYHKUIUH U3 peabHON KU3HU, PU3UKH, TEOMETPHH

4 Apudmernueckas 1 reoMeTpudecKas Iporpeccuu

41 Pacnio3HaBaTh apu(MeTHUECKyI0 U TI'EOMETPUYECKYK IPOIPEeCCHMM MpHU pasHbIX
crioco0ax 3agaHus

42 Bemonsare BBIHCIICHUS C HCHOIB30BAHHCM dbopmyn N-ro uwieHa apupMETHIECKONH U
reOMETPUUECKON POrpeccuii, CyMMBbI NIEPBBIX N UIECHOB

4.3 N300pakaTh 4ieHbl OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM MJIIOCKOCTH
Pemate 3amaum, CBsi3aHHBIE C YMUCIOBBIMU IIOCIENOBATEIbHOCTSMU, B TOM 4YHCIE

4.4 3aJaul M3 peaTbHOM JKU3HU (C HCIOJB30BAHHMEM KAIBKYIATOpa, IU(PPOBBIX

TEXHOJIOTHHN)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIC, MEPEX0]] OT OJHON (OPMBI 3aMUCH
11 npobeit k apyroi. IloHsTHe palMOHANBHOIO 4YHCIA, 3alUCh, CPaBHEHUE,
YIOPSAI0YMBAHUE PALIMOHAIBHBIX YHCEI
12 Apudmernueckue IeCcTBUS ¢ pallMOHANIBHBIMU YuciIaMu. Pemenue 3agay u3
peabHOM MPaKTUKU HA YaCTH, Ha IpoOH
13 CreneHb C HaTypalbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, Npeodpa3oBaHHe
BBIPA)KEHUI Ha OCHOBE OIIPEICIICHNS, 3aUCh OOJIBIINX YUCEll
14 [IpoueHThl, 3anuch MPOLEHTOB B BHUJAE ApoOU U ApoOU B BUJE MPOIEHTOB.
Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 331a4 U3 PEAIbHOM NIPAKTUKH
15 [IppuMeHeHMEe TNpPU3HAKOB  ACIMMOCTH, DPA3jOKEHHE Ha  MHOXUTEIH
HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBMCMMOCTH, B TOM  4Hciae nOpsMas U oOpaTHas
IIPONOPLUUOHAIBHOCTH
2 AnrebpanuecKue BRIPAKCHHS
21 [IepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKEHUS C NIEPEMEHHON. JlomycTuMble
3HAYECHUS IEPEMEHHBIX
29 [IpencraBiaeHne 3aBUCUMOCTH MEXIy BEJIWYMHAMH B BUAEC (OPMYIIbL.
Berurcnenus o Gpopmynam
23 [IpeoOpa3oBanue  OYKBEHHBIX  BBIPDOKEHHMH, TOXIECTBEHHO  DPAaBHBIC
BBIPAXKECHUS
2.4 CBolicTBa CTENEHU C HATYpaJbHBIM ITOKa3aTeIeM
25 OpnHowienbl U MHOrouseHsl. CreneHb MHOrowieHa. Clio)keHue, BBIUUTAHUE,
YMHOXEHHE MHOTOYJIEHOB
26 @opMyibl COKpaIEHHOIO YMHOKEHUS: KBAaJpaT CyMMBbI U KBaJIpaT pa3HOCTH.
dopmylia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKHUTEIIH
3 YpaBHeHUS
31 VYpaBHEHHE, KOpPEHb YpaBHEHU, TNpaBuia peoOpa3oBaHusl ypaBHEHUS,
PaBHOCHJIBHOCTb YPaBHEHHU
32 JInneliHoe ypaBHEHUE ¢ 9}1H0171 nepeMe}iHoﬁ, YUCJIO KOPHEW JIMHEWHOIO
YPaBHEHHs, PELLICHUE JIMHENHBIX YPABHEHUM
33 Cocrasnenune ypaBHevHI/Iﬁ [0 YCJIOBHIO 33/1aud. PelleHne TEeKCTOBBIX 3a1ay C
MTOMOIIBIO YPABHEHUI
3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK
Cucrema IByX JIMHEWHBIX YpPaBHEHHW C JBYyMs NEpEeMEHHbIMH. Pemenune
3.5 CHCTEM ypaBHEHUH CIOCOOOM IMOJCTaHOBKU. IIpuMephl pemeHus: TeKCTOBBIX
3a/1a4 C MOMOILBIKO CUCTEM YPABHEHHI
4 Koopaunats! u rpadguku. ®yHKum
4.1 KoopaunaTa Touku Ha nmpsiMon
492 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay AByMsI TOUKaMH KOOPJAWHATHON

IPSIMOit
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[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca U opAuHATa

4.3 TOYKU Ha KOOPAMHATHOM IJIOCKOCTH
44 [Tpumepsr rpEubHKOB, 3ajaHHbIX (popmynamu. UteHue rpaukoB peanbHbIX
3aBHCUMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CoricTBa QyHKIHIA
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux GyHkmm y = [x|
47 Fpa(lmqecEcoe pELICHUE JIMHEMHBIX YPABHEHHM W CHUCTEM JIMHEHWHBIX
ypaBHEHUH
8 KUIACC
Kox IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
1 Hucna u BIYUCICHUS
11 KBangpatueiii kopeHb u3 uuncna. llonstie 00 WppanoOHAIEHOM YHCIIE.
JlecaTUUHbIe TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEIl
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOPHEH M MX NPUMEHEHUE K
1.2 peoOpa30oBaHUIO YHCIIOBBIX BHIPAKCHUN M BBIYMCICHUSAM. J[efiCTBUTENbHbIC
qucia
1.3 CreneHsb ¢ 11ebIM MOKa3aTeseM 1 e€ cBoiicTBa. CTaHAapTHas 3alUCh YKcia
2 Anrebpanyeckie BEIpaKCHUs
2.1 KBagpatHbiii TpEXuiieH, pa3inokeHnue KBaIPaTHOTO TPEXUICHA HA MHOKUTEITH
2.2 Anrebpanyeckas 1poOb. OCHOBHOE CBOMCTBO ajireOpandeckoi apoou
2.3 CrnosxeHue, BBIYMTAaHUE, YMHOXKEHUE, JIEJICHUE alre0panyecKkux Ipooeit
2.4 PanmonanibHble BbIpayKEHUS U UX IIpeoOpa3oBaHue
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBagpatHoe ypaBHeHMe, ¢opMynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
Teopema Buera
3.2 Pemenue ypaBHeHHM, CBOIAIIMXCA K JUHEWHBIM U KBAJIPATHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATBHBIE YPAaBHEHHS
I'paduueckas mHTEpNpETaNIUsl YpaBHEHUN C ABYMSI IEPEMEHHBIMH U CHCTEM
3.4 JMHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMU. [IpumMepsl pemienus cuctem
HEJIMHEHHBIX YPaBHEHUH C IBYMS NIEPEMEHHBIMH
3.5 Pemrenre TeKCTOBBIX 3a7a4 anreOpanyecKumM CrocoooM
3.6 UYncioBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 0JHOM TEpeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MepeMEeHHOMN
4 OyHKIHMH
41 [lonste ¢ynknuu. OOMacTh oOMNpeneNieHuss W MHOXKECTBO 3HaYeHH
¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKIMU 1O €€ rpaduKy
4.3 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLINX pPealbHbIE TPOLIECCH
4.4 @DyHKIIUY, ONUCHIBAIOIIME TMPSIMYI0 W OOpaTHyI MNPONOPIHMOHAIbHBIE
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3aBUCUMOCTH, UX IpauKu

4.5 OyHkuu y =x% Y = X?
4.6 Oynkiun y = X, Yy = |x|
4.7 ['paduueckoe penieHne ypaBHEHUH 1 CUCTEM ypaBHEHUI
9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYMCIECHUS
11 PannonanbHple 4Mclla, MppalMOHAIbHBIE YHCIA, KOHEYHblE U OECKOHEUHbIE
JECATUYHBIE JPOOH
MHOXeCTBO AeHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIIAa KaK OECKOHEUHbIE
12 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
JEHCTBUTENBHBIX YKMCEN U KOOPAMHATHOH npsMoil. CpaBHEHHE J1EHCTBUTENIBHBIX
qrces
13 Apudmerndeckue 1eHCTBUS C IEHCTBUTEIbHBIMHI YU CIAMU

W3mepenus, npuOimKeHus, olleHKH. Pa3Mepsl 00bEKTOB OKPYKAIOILIEr0 MHPA,
14 JUIMTEIBHOCTh IPOLIECCOB B OKpyxkatomeM wmupe. [IpubnnxénHoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh MpuOImkenus. Okpyrienue uucen. [Ipukunka u oleHka
pEe3yJIbTaTOB BBIYMCIICHUM

2 YpaBHEHUS U HEPAaBEHCTBA

2.1 YpaBHEHHUsI C OHON TEpEMEHHON

2.2 Jlunelinoe ypaBHeHue. Perienne ypaBHeHU, CBOIAIIMXCS K IMHEHHBIM

2.3 KBanpatHoe ypaBHeHue. Perienne ypaBHeHUH, CBOISAIIMXCS K KBaIpaTHBIM

24 BI/IKB"aL[anTHoe ypaBHeH#e. [Ipumepsl pemieHus ypaBHEHMH TpeTbell u
4eTBEPTOH CTENEeHE! pa3ioKeHHEM Ha MHOKUTEITN

2.5 Pemenue npoOGHO-paliMOHaIbHBIX YpaBHEHUN

2.6 Cucremsl ypaBHeHU

2.7 VYpaBHeHUeE ¢ AByMs IEPEMEHHBIMU U €0 Tpaduk

2.8 Pemienue cucrem JBYX JTMHEHHBIX YpaBHEHUH C ABYMs IIEpEMEHHBIMU

29 PemeHUI/Ie CHCTEM JIBYX ypaBHEHMH, OHO M3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOPOU CTETIEHU

2.10 I'paduuaeckas HHTEpIIPETAIINS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMA

211 Pemienne TEeKCTOBBIX 3a1a4 AIreOpandecKiuM ClIocOO0OM

2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA

2.13 PelieHne nuHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOU

2.14 Peienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU

2.15 KBanpaTHble HEpaBEeHCTBA

216 I'paduueckass mHTepnperalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
TIepEMEHHBIMH

3 OyHKIHIH

31 Ksanparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
BEPIINHBI TapaboIIbl, 0Ch CHMMETPUH TTapadOIIbI

3.2 'padukn Gynkimii y=Kx, y=kx+b u ux coiicra
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3.3

I'paduku pynkimii y=K/X, y = X’ 1 ux cBoicTpa

3.4 I'paduku QyHKIIUH , ¥ UX CBOHCTBA
4 YucnoBkIe IOCICIOBATCIBHOCTH

41 OmnpeneneHre U CrocoObl 33JaHUsI YUCIIOBBIX TOCJIEIOBATEIILHOCTEH. 3a1anue
MOCJIEIOBATEILHOCTH PEKYPPEHTHOM opMyItoi U hopmysioil N-ro dieHa

42 Apudmernueckas mporpeccus. Dopmynbl N-ro  uwieHa apuPpMETHICCKOM
MIPOTrPECCUU, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuueckas mnporpeccus. @DopMmyiabl N-ro  WICHa TE€OMETPHUYECCKOM
MIPOTrPECCUU, CYMMBI IIEPBBIX N WICHOB

44 N3o0paxkenue wieHOB apu(PMETHUECKOM W TEeOMETPUYECKOH MPOrpeccHii
TOYKAMHU Ha KOOPJMHATHOM MIIOCKOCTH. JIMHEWHBINA U KCITOHEHIIMATIBHBIA POCT

4.5 CI1oXHBIC TTPOIICHTHI
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ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
HHPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'Q
o01ero oopazoBanusi Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
olepanuy HaJ MHOXKECTBAMH; YMCHHME OIEPUPOBATh IOHATHUIMMU:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; YMEHHE UCIOJIb30BaTh IpapUuecKoe MpeCTaBIeHUe MHOKECTB
JUIsL OTIMCAHMS PEAIBHBIX IIPOLECCOB U SIBJICHMM, IIPU PELICHUU 3a]a4
U3 JPyrux y4yeOHBIX MpPEeAMETOB

VYMmenune OIICpHUPOBATH IMOHATHUAMU: OIIPCACICHUE, aKCHOMa, TEOpEMA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BbICKA3bIBAHUA, IIPHUBOAUTL IIPUMEPbI W KOHTPIIPUMEPLI, CTPOUTH
BBICKA3bIBAHHA U OTPUILIAHHA BBICKA3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypajJbHOE YHCIIO, MPOCTOE M
COCTAaBHOE YMCIIO, JEJIUMOCTb HATYpPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIb YHUCIA, OOBIKHOBEHHAs ApOOb M
JecsITUYHas OpoOb, CTAHIAPTHBINA BUJ YKCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHATILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHbI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YUCJIAaMH, CpPaBHUBATb U
yIOpSAIOYMBATh YHUCHA, NPEICTABIATh YHCIa HAa KOOPAWHATHOMN
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JelaThb NPUKUAKY U OLEHKY
pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUil KBaJpaTHBI KOpEeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJIbHOM CTENeHU
Oonbllle €IMHUIBI; YMEHHME BBINOJIHATH pPACYETHI MO (opMyaMm,
peoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAJBHBIX BBIPAKEHUN U
BBIPAKEHUI C KOPHSMHM, PA3JI0)KEHHE MHOIOUYICHA HA MHOXHUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpMYJ pa3HOCTH KBaJApaToB U
KBaJ[paTa CyMMBbI M Pa3HOCTH

YMeHue oneprupoBath NOHATUSMU: YACIOBOE PABEHCTBO, YPaBHEHHUE C
OJIHOM IIEPEMEHHOM, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHOM; YMEHME pEIlaTh JIMHEHHBbIE U KBaJpaTHbIE YpaBHEHUS,
JTpOOHO-pallMOHATIFHBIE YPaBHEHUSI C OJHOM IEPEMEHHOM, CHUCTEMBI
JBYX JIMHENHBIX YPAaBHEHWM, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJlpaTHble U JpOOHO-pallMOHAJIbHbIE HEpPaBEHCTBA C  OJHOMI
IIEPEMEHHOM, B TOM YHCJIE IIPU PELIEHUH 3a/1a4 U3 APYTUuX MpeIMETOB
U TpaKTUYECKUX 3aJay; YMEHHE HCIOJIb30BaTh KOOPAUHATHYIO
NPSMYI0O ¥ KOOPJIMHATHYIO IJIOCKOCTh JUISl M300pa)KeHHsl peleHuit
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKLUSA, rpaduK QyHKIHMU, HYIN

¢byHKIUY, MIPOMEXYTKH 3HAKONOCTOSIHCTBA, MIPOMEXYTKHU
BO3pacTaHMsl, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIEe 3HAYCHUs
GbyHKIIY; yMEHUE ONEpUPOBATH MTOHATUSIMH: npsimMast
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10

MPONOPIMOHATIBHOCTD, JUHEWHas (QYHKIUS, KBaJpaTu4yHas (QyHKIHS,
oOpaTHasi NPOMOPIHMOHATBHOCTh, Mapabosia, rumepOoia; yMeHHe
CTpOUTH TpapuKu PYHKIUH, UCIIOIB30BATh IPaUKU AJIS ONIPEACIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJISl PEIICHHs 3a7ad U3 JAPYTuX
y4eOHBIX TPEJAMETOB W peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(dbopMyIamMu 3aBUCUMOCTH MEKAY BETHYHMHAMHU

Ymenue OIepupoBaThH MOHSITUSIMHU: MOCJIEZI0BATEIbHOCTb,
apupMeTHyecKkass M TEOMETpUYEcKas  IPOTPECCHH;  YMEHHUE
WCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENBHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jieHa MpH pelIeHUH 3a/a4y, B TOM YHCIe 3a/a4 U3 JPYrux
y4eOHBIX MPEIMETOB U pealbHOU KUIHU

YMeHue pemiaTth 3alaud pa3HbIX THUIIOB (B TOM 4YMCJE Ha HPOLEHTHI,
JOJU M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB M CTOMMOCThb
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPaBJICHUS JINYHBIMU U
CeMEMHbIMUM  (UHAHCAMM); YMEHHME  COCTABJIATH  BBIPAKEHUS,
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHMIO  3a/ayu,
UCCIIEI0BaTh IOJYYEHHOE PEIICHUE U OLICHMBATh IIPABIONOA00OHOCTD
IIOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh MOHATUAMU: GUTypa, TOUKA, OTPE3OK, MpsMmasi,
Jyd, JIOMaHasi, yroJl, MHOTOyTOJIbHUK, TPEYTrOJIbHUK, PABHOOCIPCHHBIN
U PaBHOCTOPOHHUH TPEYrOJbHHUKH, MPSIMOYTOJIbHBIM TPEYTOJNbHUK,
MearaHa, OMCCEeKTpUCa W BBICOTA TPEYTOJIbHHKA, YETHIPEXYTOJIbHUK,
napajiesiorpaMM, poMO, TPSAMOYTOJIbHUK, KBaJpaT, TPAICIHS;
OKPYXHOCTh, KpYT, KacaTelbHas; 3HaKOMCTBO C MPOCTPAHCTBCHHBIMU
durypamu; yMeHHe pemarh 3a/laud, B TOM YHCIIEC U3 MOBCEIHEBHOMN
KU3HU, Ha HAXOXKJICHUE T€OMETPUYCCKHX BEIIMYUH C TPUMCHECHUEM
M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

YMeHue onepupoBaTh IMOHATUSMHU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYrOJIbHUKOB; IapalIe]IbHOCTh U IEPHEHAUKYIIPHOCTh IPIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAP, HAKIOHHAs, IPOEKIUs,
nojobue ¢puryp, noJo0HbIe TPEYTrOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIIO3HABAaTh PaBEHCTBO, CUMMETPHUIO M
nojxobue (Guryp, napauieNnbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX B
OKPY’KarollleM MHpe

11

YMeHue omnepupoBaTh TOHATHUAMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmMuMHA yria, CHHYC U KOCHUHYC yIJia TPEYrojbHHUKA), IJIOLIA/b;
yYMEHHUE OIEHUBATh Pa3Mephl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATH (OPMYyIbI MEepUMEeTpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JIJIMHBI OKPY>KHOCTH M IUIOHIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO MapaJUIeNIeNUNela; YMEHUE NPUMEHITh HPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpPUTOHOMETPHUYECKHE COOTHOIICHUS TS
BBIYMCIICHUS JUIMH, PACCTOSIHUM, TUIOMIAAEH

12

13

YMmenue wuzo0paxarb IUIOCKHE (UIypel W WX KOMOMHAIIWH,
MPOCTPAHCTBEHHBbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH
CHUMBOJIbHOMY OIMCAHHUIO

YMmenue OIICpHUPOBATH IIOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOpPAWHAThI TOYKHU, BCKTOD, Ccymma BCKTOPOB,
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14

MPOU3BEICHUE BEKTOPA HA YUCIIO, CKAJISIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCMOJIb30BaTh BEKTOPHl M KOOPAWHATHI JJISl MPEACTaBICHUS
TaHHBIX W PEIICHUS 3aJa4, B TOM YHCIEC W3 JPYTUX YUCOHBIX
MIPEIMETOB U PEaIbHOM JKU3HU

YMeHue onepupoBaTh IOHATHUSAMHU: CTOJIOMKOBBIE M KPYrOBBIE
IMarpaMMbl,  TaOMUIBl, cpenHee  apudmMeTHueckoe, MeaUaHa,
HauOoJiplllee M HAaUMEHbIIEe 3HAYEHUs, pa3Max 4YHUCIOBOrO Habopa;
YMEHUE  U3BJCKaTh, HWHTEPIPETUPOBATH H  MPEoOpPa3OBBIBATH
uHpOpMalMIO, MPEJICTABICHHYI0 B TabiuIax M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B
OKpY’KaoIlleM MUpE

15

YMeHue onepupoBaTh TMOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
OKCIIEPUMEHT), dJEMEHTApHOE€ COOBITHE (JIEMEHTApHBIA HCXO.)
CIIy4allHOTO OIbITa, CIIy4ailHoe COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTH CIY4YalHBIX COOBITUN B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO TMepedopa W C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHHUBATh BEPOSTHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEN U €T0 POJIbI0 B MACCOBBIX SIBICHHSIX

16

YMeHue BBIOMpPATh TOIXOISIIMNA W3YYCHHBIM METON IS PEUICHHS
3a7a4¥, MPUBOAUTH MPUMEPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCHIBATH OTJEJIbHBIE  BBIJAIOIIMECS  PE3YJIBTATHI,
MOJYYCHHBIE B XOJI€ PA3BUTHS MATEMaTUKU KaK HAayKH, MPHUBOIAUTH
MPUMEPBI MATEMATUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COIAEPXAHUS, IIPOBEPAEMbBIX

HA OI'D IO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u niensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI
12 OOBIKHOBEHHBIE W JECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIC
NepUOANYECKHE TPooH
13 Panmonaneupie uucia. ApudMeTHyeckue OIepalud C PaldoHAIbHBIMU
YHUCIaMU
14 JleiicTBuTenpHbIe Ynclia. ApUPMETHYECCKHE OINEpaluu C JACHCTBUTEIHHBIMU
YHCIIaMU
15 [MpubnmxEénnpie BBIMMCICHUA, NPABUJIA OKPYIJICHMA, NHPUKWJIKA M OLCHKA
pe3ynbTaTa BRIYUCICHUN
2 AnreGpanyecKkue BhIPAKEHH
2.1 bykBeHHbIE BhIpaKeHHUS (BBIPAKECHHSI C IEPEMEHHBIMH )
29 Crenenb ¢ uenbiM moka3areneM. CTENeHb C palMOHATIBHBIM IOKa3aTesieM.
CaoiicTBa cTENIEHU
2.3 MHoroujIeHBI
24 AnrebOpanyeckas ApoOb
o5 Apudmernaeckuit KOpPEHb HaTypajIbHOI CTEIICHH. JevictBus c
apuGMETHIECCKUMHU KOPHSIMH HATypaITbHON CTCTICHH
3 YpaBHEHUS 1 HEPABCHCTBA
31 Hensie n IpoOHO-paniioHaIbHbIE ypaBHEHHsS. CHCTEMBI M COBOKYIHOCTH
ypaBHEHUU
39 Llenbie U npoOHO-paloHaNbHBIEe HepaBEeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenmne TeKCTOBBIX 3314
4 YucnoBbie OCIEI0BATENHHOCTH
4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33AaHUs TIOCIIEIOBATEIbHOCTEH
49 Apudmernueckas U reomerpuyeckas mnporpeccund. Dopmyna  CIOKHBIX
IIPOIICHTOB
S) DyHKIMH
OyHknus, crnocoObl 3amaHus ¢yHkuuu. [paduxk yHknuu. Oobmacth
oTpesieNieHus] 1 MHOKeCTBO 3HaueHu# pynkuuu. Hymu ¢yakiuu. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IPOMEXYTKH MOHOTOHHOCTH (PYHKIIMH. MaKCHMyMbI U
MUHUMYMBl (pyHkuuu. Hawnbonbliee W HavMeHbIllee 3HaueHHWE (QYHKIMH Ha
IPOMEKYTKE
6 KoopanHatsel Ha IpsIMON U IIIOCKOCTH
6.1 KoopaunaThas npsmas
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue Gurypsl 1 Ux cBoiicTa
7.2 TpeyronbHuK
7.3 MHOroyrojabHUKHI
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7.4

OKpy’>KHOCTb U KpyT

7.5 N3mepenue reoMeTpuyecKuX BEITUYHH
7.6 BekTopsbl Ha IIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOuHaropuka
8.4 MHuoecTBa
8.5 I'padnr
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYEHUKA
» Maremaruka. Anrebpa: 7-i1 kiacc: 0a30BbIl ypOBEHb: yueOHUK; 15-¢ u3zmanue,
nepepadoranHoe MaxkaperueB FO.H., Munmtoxk H.I'., HemxoB K.M. u ap.; mon
penakuueit TensikoBckoro C.A. AkunuoHepHoe o0mecTBo «M31aTenbCcTBO

«IIpoceemenue»
* Maremartuka. Anre0pa: 8-if kitacc: 6a30BbIil ypOBEHb: yUeOHUK; 16-€ u3nanue,
nepepadotanHoe MaxkapsiueB FO.H., Munmiox H.I'., Hemkos K.M. u ap.; nox
penakuuein TensikoBckoro C.A. AxumoHepHoe o6mecTBo «l3naTenbcTBO
«IIpocBemienue»
* Maremartuka. Anrebpa: 9-i1 kiacc: 6a30BbIil ypOBEeHb: y4eOHUK; 15-€ u3nanue,
nepepadotanHoe MaxkapsiueB FO.H., Munmiox H.I'., Hemkos K.M. u ap.; nox
penakuueit TensikoBckoro C.A. AkuuoHepHoe o6miecTtBo «l3marenbeTBo
«IIpocsemienue»
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