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MNOACHUTEJIbHASA 3AIIMCKA

Pabouas mporpamMMa cocTaBiieHa Ha OCHOBE (eAepalbHOIO rocydapCTBEHHOTO
0o0pa30BaTeIbHOTO CTaHAApTa OCHOBHOIO 00Imiero oOpa3oBaHusi (mpukas
MunucrepcTBa 006pa3oBanus U Hayku Poccuiickoit @enepannu ot «17» aexadps
2010 r. Ne 1897, mpukaz MuHucrepctBa oOpa3oBaHus U Hayku Poccuiickoit
deneparuun ot «29» nekabps 2014 r. Ne 1644 «O BHeceHMH W3MCHCHHH B
npuka3 MunuctepctBa oOpazoBanust u Hayku Poccuiickoii @eneparuu ot «17»
nexkabpst 2010 r. Ne 1897 «O6 yTtBepxkaeHun (enepaibHOro TrocyIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAaHAApTa OCHOBHOTO OOIIEro oOpa3oBaHUA»),C YUYETOM
TpeOOBaHUIl K pe3ynbTaTaM OCBOCHHS OCHOBHOI 00pa30BaTENbHOMN MPOrpaMMBbI
OCHOBHOT'O 00111eT0 00pa30BaHUs .

OBHIASI XAPAKTEPUCTHUKA YYEBHOI'O IIPEIMETA «PYCCKHUM
SA3BIK»

AnreOpa sBISE€TCS OJHAM W3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHa 00ECTIeUrnBaET U3YYCHHUE APYTUX AUCIMIUINH, KAaK €CTECTBEHHO-
HAy4YHOTO, TaK M TYMaHUTApHOTO IIUKJIOB, €€ OCBOEHHE HEOOXOAUMO s
MPOJIOKEHUsT 00pa30BaHUs U B MTOBCEIHEBHOM XU3HU. PazBuTue y oOydaromuxcs
HAyYHBIX TPEJCTABICHUNA O TPOUCXOKICHUU U CYIIHOCTH anre0pandecKux
a0cTpakiuii, croco0e OTpakKeHUs] MaTEeMAaTUYECKOW HAYKOW SIBIIGHUW M TIPOIIECCOB
B NIpHUpOJ€ W OONIECTBE, POJIM MATEMATUYECKOTO MOJICTUPOBAHMS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U KaueCTB MBIIUICHUS, HEOOXOUMBIX JJIS alalTallid B COBPEMEHHOM IU(PpoBOM
obmectBe. M3yuenue anreOpsl oOecrieuMBaeT pa3BUTHE YMEHUS HaOIIOAATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOYeT KPUTUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUSL U BBIBOJIBI,
dbopmynupoBath yTBepxkaeHUsI. OCBOeHUE Kypca alire0phl 00eCIeunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUIEHUS OOyYalolUXCA: OHHM UCHOIb3YIOT JCAYKTHUBHBIE U
WHIYKTUBHBIE PacCyKJeHus, 0000IeHNe U KOHKPETH3aInio, abcTparupoBaHue u
aHanoruto. OOyueHume  anreOpe  TpeaAnosjaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSITEJIbHOW  JICSTEIBHOCTH OOYYaroUIUXCs, TMOITOMY CaMOCTOSITEIbHOE
pelieHue 3a7a4 sIBIsSETCS peaiu3aluenl 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykType mnporpammbel ydeOHOro kKypca «Amirebpa» sl OCHOBHOI'O
o0111ero 00pa3oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEIbHO-METOIUYECKUE
auHUN: «Yucna u BRIYUCICHUSD», «ANTeOpandecKne BBIPAKCHUN», «YPaBHCHUS H
HepaBeHCTBa», «DyHkuum». Kaxpgas W3 3TUX COAEPKATEIBHO-METOIUYECKUX



JVHUNA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET M3YUYCHHS Kypca, B3aUMOJCHCTBYS C
IpyTMMHU €ro JUHUSAMH. B Xone wu3ydeHus ydeOHOro Kypca OO0y4aroIuMcs
MPUXOAUTCS JOTHYECKU PACCYXKJIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B MporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3jesax
MaTeMaTUYeCKOro 00pa3oBaHUs U CIOCOOCTBYIOUIME OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB  YHUBEpPCAJIBHOTO  MareMaTudeckoro si3pika. CoaepkaTelbHOH U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne nuHMA «YuWcna W BBIYUCICHUS» CIY)KUT OCHOBOW JJiA
JabHENIIeT0 M3yYeHUs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIUXCS
JIOTUYECKOT0 MBIIUICHUS, OPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX Il TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O 4YKCIIE HA YPOBHE OCHOBHOTrO 00IIEro oOpa3oBaHUs
CBSI3aHO C pAalMOHAIBHBIMH M HPpaIOHATBHBIMU YHCIaMHU, (HOPMHUPOBAHUEM
IPEACTABICHU O JEHUCTBUTEIBHOM YHCIIE. 3aBEpLICHUE OCBOCHHS YHUCIOBOMU
JUHUH OTHECEHO K CpeTHEMY 00IeMy 00pa30BaHHUIO.

CopeprkaHnue qBYX anreOpandecKux JUHUN — « Aredpandeckue BhIpasKeHUsD)
U «YpaBHEHMS] U HEPABEHCTBA» CHOCOOCTBYET (GOPMHUPOBAHUIO Y OOYHAIOIIMXCS
MaTeMaTHYeCKOTO ammapara, HeoOXOJUMOTro MJisi pelleHus 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHus y4eOHBIM MaTepHall TPYIIUPYETCS BOKPYT
palMOHAIBHBIX BhIpAXKEHUN. AJredpa 1eMOHCTPUPYET 3HAUCHHE MATEeMaTHKU Kak
S3bIKa ISl TIOCTPOSHUS MaTeMAaTHYECKUX MOJENel, OMHUCaHUs MPOIECCOB H
SBIIEHUN peambHOro Mwupa. B 3amaum oOyueHHs anredbpe BXOIAT TaKKe
JalbHelIee pa3BUTUE AJTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JUJII OCBOCHHMS Kypca HWH(DOPMATUKH, W OBJIAJICHUE HABBIKAMHU
JNEAYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue cUMBOJIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHUIO BOOOpaXEHUs, CHOCOOHOCTEN K MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanne (pyHKIHOHATHHO-TPAdUIECKON JIMHUU HAIICICHO Ha MOIyYCHHE
OOy4JaroMMMHUCS 3HAHUNA O (DYHKIMSAX KaK Ba)KHEHIIEH MaTeMaTHueCcKoW MOJeNd
JUTSl ONTUCAHUS M UCCIIEIOBAaHUSI pa3HOOOPA3HBIX MPOIIECCOB U SABJICHUM B IPUPOE
u obmectBe. M3yueHune martepuana CHOCOOCTBYET Pa3BUTHIO Yy OOy4YarOMIMXCA
YMEHHsI UCTIOIb30BaTh PA3INYHbIC BHIPA3UTENbHBIC CPEACTBA S3bIKa MATEMATHKH —
CIIOBECHBbIC, CHUMBOJINYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MaTEeMaTUKU B PA3BUTHH [IUBUIN3AIMN U KYJIbTYPHI.

CornacHo yueOHOMYy MaHy B 7-9 Kiaccax u3ydaercs Yy4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIIEIYIOUIME OCHOBHBIE PA3fesibl COJIEPIKAHUS:



«Ynucna W BBIUMCHCHHUS», «ANTeOpanuecKkue BBIPAKEHUS», «YpaBHEHUA U
HEPABEHCTBA», « DyHKLIUW.

Ha uzydenue yuebHoro kypca «Anredpa» orsoautcs 306 yacoB: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 vaca B Heneno), B 9
kimacce — 102 ygaca (3 yaca B HEZIEIHO).

HEJIM U3YYEHUSA YYEBHOTI'O IIPEJAMETA «AJITEBPA»

Henbio m3ydyeHusi Kypca ajaredopsl B 7 - 9 kiaccax SBISETCA pa3BUTHE
BBIYUCIIUTEIBHBIX YMEHUHN JI0 YPOBHS, MMO3BOJISIONIETO YBEPEHHO UCMOJb30BaATh UX
IpU PEIICHUM 3aJa4 MaTEeMaTUKH M CMEXHBIX MPEIMETOB, YCBOCHUE armapara
YPaBHEHHII W HEPABEHCTB KaK OCHOBHOIO CpEICTBA MAaTeMaTUYECKOIO
MOJENUPOBAHUS  3a/ad,  OCYIIECTBIEHHWE  (PDYHKIIMOHATILHOM  MOATOTOBKHU
KOJIBHUKOB. Kypc XapakTepu3yercs MOBBILIEHUEM TEOPETUUYECKOTO YPOBHS
oOy4eHHs, TOCTENEHHbIM YCHJIHEM pPOJM TEOPETUYECKUX OOO0OImeHnid u
JNENYyKTUBHBIX  3akitoueHuil.  [IpukianHass — HampaBlIEHHOCTh — PACKpPHIBAET
BO3MOXHOCTb U3Y4aTh U PEIIATh MPAKTUYECKUE 3a1a4H.

MECTO YYEBHOI'O IPEJIMETA «AJITEBPA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OOO yueOHbIN npeamer «AnreOpay» BXOAHUT B
IpeIMETHYI0 001acTh «MaTeMaThuKay U SBISETCA 00s13aTeIbHBIM JIJISl U3YUCHUSI.
CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3y4aeTcs Yy4eOHBIM Kypc
«Anredpay, KOTOPBIN BKIIOYAET CIIEIYIOUIME OCHOBHBIC pa3/ieibl COJIEPKAHUS:
«Yucna v BEIYUCTICHUS,
«AnredpanyecKue BHIPOKECHU, « Y paBHEHUS U HEPABEHCTBAY, « DYHKIIMNY.
Ha wusydenuwe yueObHoro kypca «AnredparorBomutcs 306 dyacoB: B 7
kiacce — 102 yaca (3 yaca B Henento), B 8 kimacce — 102 ygaca (3 4daca B
Henento), B 9 kiacce — 102 yaca (3 yaca B HeZIeN0).



COJAEPKXAHUE OBYYEHMUAA
7 KUIIACC

Yucji1a ¥ BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JAECATHUYHBIE, MEPEX0i OT OJHOM (hOpMBI 3amucu
npobeit k gapyroil. IloHsiTMe palnMOHANBHOrO 4YHCJA, 3aluCh, CpPaBHEHHUE,
yOOPSIOUMBAHUE  PALMOHAIBHBIX — 4Yuced. Apudmernyeckue JEHUCTBUS C
palMOHAIBHBIMU 4yuciamMu. Pemienue 3a1a4 U3 peajabHOM NPAKTUKU HA 4acTH, Ha
poowu.

CreneHb C HaTypaJibHbIM IIOKa3aTeJeM: OIpeesieHne, NpeoOdpa3zoBaHue
BBIPQXCHUI HA OCHOBE OIpEIETICHHsI, 3auCch 00NbIInX uncen. [IponeHTsl, 3anmuch
IOPOLEHTOB B BUJE ApoOU U ApoOH B BUJAE MPOLEHTOB. Tpu OCHOBHBIE 33aJlauM Ha
MPOLIEHTHI, PELICHNE 3aa4 U3 PEaIbHON MPAKTHKHU.

[IpuMeHeHnEe TPU3HAKOB  JEIMMOCTH, PA3J0KEHHUE Ha  MHOXHUTEIH
HaTypaJIbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTM, B TOM 4Yucile 1mpsMags u©  oOpaTHas
IIPOIIOPLIMOHAIBHOCTH.

AuredpanvecKkue BbIpaKeHUs!

[IepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAXKEHUA C NEpeMeHHOM. JomycTumblie
3Ha4YeHUs nepeMeHHbIX. lIpeacraBnenne 3aBUCMMOCTH MEXAY BEIUYMHAMHU B BUJIE
dbopmybl. Beraucienus no ¢popmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKECHUIH,
TOXKJIECTBEHHO paBHbIE BBIpAXEHHS, IMpaBWiIa NpeoOpa3oBaHUs CYyMM W
IPOU3BEJCHUH, MPaBUIIa PACKPBITHS CKOOOK U MPUBEJEHUS MOJO0HBIX Cl1araeMbIX.

CBolicTBa CTENEHU C HATYpPaJbHBIM 10KA3aTEIEM.

OpHowieHsl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CioKeHue, BhIYUTAHUE,
YMHOXEHHE MHOrOWICHOB. DOpMylbl COKpPAIIEHHOTO YMHOMKEHMS: KBajpaT
CyMMBl M KBaapar pasHocTu. PopMmysia pa3HOCTH KBaAparoB. Pazmoxenue
MHOI'OYJIEHOB Had MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHWA, NpaBUia NpeoOpa3oBaHUS YypaBHEHUS,
PaBHOCWIBHOCTb YPAaBHEHUHU.

JIuHelHOe ypaBHEHHUE C OJHOM TNEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOTO
YPaBHEHMS, pELICHHE JIMHEMHBIX ypaBHEHHU. COCTaBIICHHE YpPAaBHEHUM 11O
YCJIOBHIO 3371a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE C ABYMs MEpEeMEHHbIMHU U ero rpaguk. Cucrema AByx
JVHEWHBIX ypaBHEHHN C JByMs NEPEMEHHBIMU. PerieHue cucteM ypaBHEHHI
CrIocOOOM MOACTaHOBKU. IIpumepbl peleHuss TEKCTOBBIX 3a7ady C MOMOUIBIO
CUCTEM YpPaBHEHUM.

DOYyHKIUU



Koopaunara Touku Ha npsMou. Uucnoseie mpomMexyTku. PaccTosaue Mexay
JIBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[TpsimoyronbHas cucrema kKoopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPAMHATHOM MI0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHbIX GOpMyIamMHu.
UYrenne rpadukoB peanbHbIx 3aBucuMocTeil. Ilonstue dynkuuun. I'padux
¢yuxun. CpoiictBa ¢pynkuuii. Jluneitnas ¢pynkuus, e€ rpagux. I'paduk QyHkumnn
y = |x|. I'paduueckoe pereHne JIMHEHHBIX YpAaBHEHHH M CHUCTEM JIMHEHHBIX
YPaBHEHHU.

8 KUIACC

Yucji1a ¥ BIYMCICHUSA

KBaapatHbiii kopeHb u3 uwucia. [loHsTHe 00 uUppalMOHAIBLHOM YHCIIE.
JecsaTuunble TpUOIMAKEHUST UppalMOHAIbHBIX yncen. CBoicTBa apudmeTrHuecKkux
KBa/IPATHBIX KOPHEW U UX MPUMEHEHHE K MPEe0oOPa30BAHUIO YUCIOBBIX BhIPAKEHUN
Y BBIYUCJICHUAM. [efiCTBUTENIbHbBIE YUCIIA.

CrerneHb ¢ LenbIM IOKa3aTeneM U e€ cpoiicTBa. CTaHAapTHas 3alUCh YHCIIA.

AJreOpandeckue BhIpaKCHUSAJITe0pandecKue BbIPaKeHU s

KBagpaTHpiii  TpEXuieH, pas3loKEHWE KBAJAPAaTHOIO TpEXWwIeHa Ha
MHOXUTEIH.

Anrebpandeckast J1poob. OCHOBHOE CBOWCTBO alreOpanvecKkod JIpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXEHHE, JCJIeHHe anreOpandyeckux JpoOei.
ParnmonanpHble BhIpaKEHUS U UX MpeoOpa3oBaHUeE.

YpaBHEHUS U HEPABECHCTBAY PABHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Qopmylia KOpHEH KBaJApaTHOTO YpaBHEHUS.
Teopema Buera. Pemenne ypaBHeHUH, CBOASIIMXCS K JINHEMHBIM M KBaJAPATHBIM.
[Ipocreiimue ApoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas mHTEpHpETaLMs YPABHEHHI C ABYMSI IEPEMEHHBIMU U CHUCTEM
JMHEMHBIX ypaBHEHUU C ABYMs IlepeMeHHbIMHU. Ilpumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUMN C IBYMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1a4 alreOpanyeckuM CrocoOoMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA. HEpaBEHCTBO ¢ OAHOW NMEPEMEHHOM.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
Cuctembl IMHEMHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

OyHKIMNDPYHKIMH

[lonsitue Qynknuu. OOnacTh oONpeneNeHUusT W MHOXKECTBO 3HAYCHUU
¢bynkuun. CnocoOsl 3a1aHus PyHKIUH.

I'padux Pynkiuu. YUrenne cBoicTB ¢yHKuuU 1o e€ rpaduky. [Ipumeps
rpadukoB GYHKIMMA, OTPAKAIOIMIUX PEATIbHBIE TPOIECCHI.



OYHKIUY, OIMUCHIBAIOIIAE TPSAMYI0 W OOpaTHYI0 MPOMOPIIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduku. OyHkumn y = x2, y = x3, y = \x, y=|x|. ['padudeckoe
pElIEHNE YPABHEHUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucnaa v BbIYMCICHUSA

PanronanpHbie YMCla, UppallMOHATIbHBIE YUCIIA, KOHEYHbIE U OCCKOHEYHBIC
JecATUYHbIE ApoOr. MHOXECTBO AEHCTBUTENBHBIX YUCEN, NEHCTBUTEIbHbIE YUCIa
KaKk OECKOHEUHbIEC JECATUYHBIC ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
MEKYy MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOM MIPSMOI.

CpaBHeHHE [IEHCTBUTENIBHBIX 4YHCeN, apumeTuyecKkue MACUCTBUS C
JEUCTBUTEIILHBIMU YUCIIAMU.

Pa3mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA, JIMTEIBHOCTh IPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEéHHOE 3HAUEHUE BEIMYMHBI, TOYHOCTh NMpuOIMkeHusa. OKpyrieHue
yucell. [Ipuknaka u oleHKa pe3yJabTaToOB BBIYACICHUN.

YpaBHeHUs U HEPABEHCTBA

JlunenHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOIAILIUXCS K JIMHEUHBIM.

KBangpatHoe ypaBHeHHe. PemieHne ypaBHEHUM, CBOIAIINXCA K KBAJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemeHus ypaBHEHUN TPETbEW M 4ETBEPTOU
CTEIIEHEU Pa3JIOKEHUEM Ha MHOXKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHMH. PerieHue TEKCTOBBIX 3aaad
anredpanvyeckKuM METOJIOM.

VYpaBHeHue ¢ IBYyMs MEPEMEHHBIMU U ero rpaduk. Pemenue cucrteM OByX
JIMHEWHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU. Pellienre cucreM IByX ypaBHEHUH,
OJTHO W3 KOTOPHIX JMHEHWHOE, a Jpyroe — BTOpoi creneHu. [paduueckas
UHTEpIIPETalHs CUCTEMBl YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3aa4 aareOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemrenne JMHEMHBIX HEPABEHCTB C OAHOM mHEpeMeHHOU. PemreHne cucrem
JVHEMHBIX HEPABEHCTB C OJHOW IMepeMeHHOW. KBaapaTHble HepaBEHCTBA.
['paduueckass wHTEepHpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JIBYMS
NIEPEMEHHBIMU.

Oy OyHKUUHA

KBaaparnunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabona, xoopAauHATHI
BEPIINHBI TapaboJIbl, 0Ch CAMMETPHUH 1apadoJIbI.

I'paduxu Gynxmit: v =kx, y=kx + b, y =k/x, y=x3, y=Vx, y = [x| , 1 ux
CBOMCTBA.



YucnoBele MOCIEAOBATENBHOCTH YMCJIOBBIE MOCIEI0BATEILHOCTH U
MPOrpeccuu

[IoHsiTHE YHCIIOBOM IOCIENOBATEIBHOCTH. 3aJaHUE IOCIEA0BATEIIBHOCTH
peKyppeHTHOH (hopmyToit u popmyIioit n-ro wieHa.

Apudmernueckas U reoMmerpuueckas mnporpeccuu. Popmyibl n-ro 4jaeHa
apu(pMeTUYECKON U TeOMETPUUECKOIN MPOTrPECCHii, CyMMBI TIEPBHIX 71 UJICHOB.

N300paxxeHne 4ieHOB apU(METUYECKOW M Te€OMETPUYECKOW MPOrpeccHid
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEMHBIA M DKCIIOHEHIMAJIBHBIA POCT.
CI10HBIE TPOLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS TIPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MPOTPaMMbl yuyeOHOro Kypca
«Anredpay» XapaKTepU3yIOTCS:

1) naTrpuoTHYeCcKOe BOCIIUTAHME:

[IPOSIBJICHUEM HHTEpPEca K IPOUUIOMY H©  HACTOSIIEMY POCCUHCKON
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHKEHHUSM  POCCHUHCKHUX
MAaTEMAaTUKOB M POCCUMCKOM MAaTEMATUYECKOM IIKOJIbI, K MCIOJB30BAHUIO ITHUX
JIOCTUKEHUN B IPYTUX HayKax U NPUKIATHBIX cepax;

2) rpaskaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)kJIaHUHA U peaTu3alid ero
npaB, TMPEJICTABJICHUEM O MaTeMaTUYeCKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUM, MPONEAYpP T'PaKIaHCKOIro 00IIecTBa (Hampumep,
BBEIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO ITHUYECKUX MPOOJIEM, CBSI3aHHBIX
C TMPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHHM HAyKH, OCO3HAHHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIHUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAoBOE BOCIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE YYacTH€ B pEUIEHUH MPaKTUYECKUX 3ajaad
MaTeMaTU4YECKOM HANPABICHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMaTHYECKOIO
o0pa30oBaHUsS Ha TMPOTSHDKEHUHM BCEH KM3HU IS YCIENTHOW MpodecCHoHaIbHON
NESATENPHOCTH W Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KMU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCHIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, PENICHUH, PACCYXICHUN, YMEHHIO BHIICTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAaIlMe B JACATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MIPEICTABIICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOABI U
oOIIecTBa, MOHMMAHMEM MAaTEeMAaTHUYeCKOW HAyKu Kak cdepbl dYeloBEeYeCKOou
JEATEeIbHOCTH, JTANoOB €€ Pa3BUTHS W 3HAYMMOCTH JUISI Pa3BUTHS ITUBUIN3AIINH,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTHUKU U MAaTeMaTUYECKOU KYJIbTYpOW KakK CpPeJCTBOM
MO3HAHUSI MHpPA, OBJIAJICHUEM MPOCTEHUIIMMU HaBBIKAMH HCCJIEA0BATEIBCKOM
NEeSATENbHOCTH;



6) ¢usnueckoe BocnmuTaHue, (opMHpOBaHHMEe KYJbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1arONOy YU :

TOTOBHOCTBIO IPUMEHATh MAaTEMATUYECKHE 3HAHUS B HMHTEPECaX CBOETO
3I0pOBbsl, BEAEHHsS  3A0pOBOro  oOpa3a KU3HH (300pOBOE  MHTAHHUE,
cOamaHCUpPOBAaHHBIA pPEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznyeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKa pedieKcuy, NPU3HAHHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejoBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpUEHTAllMEN Ha NIPUMEHEHUE MAaTEMaTUYECKUX 3HAHUW JUIA pelIeHus 3a7a4
B 00JacTH COXPAHHOCTH OKpPY’KAIOLIEH cpeabl, IJIAaHUPOBAHUS IIOCTYNKOB H
OLICHKM HMX BO3MOXHBIX MOCIEICTBUN ISl OKPY/KAIOLIEH CpENbl, OCO3ZHAHUEM
JI00AIBbHOTO XapaKkTepa 3K0JIOTMUECKUX MPoOJIeM U MyTe UX peleHNUs;

8) ajanTanus K M3MEHAIIUMCH YCJOBUSAM COLMAIBHON U NMPHUPOIHOH
cpeabl:

TOTOBHOCTBIO K JEUCTBUSAM B YCJIOBHUAX HEOINPEIEIEHHOCTH, ITOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO IEATEIIbHOCTD, B TOM YMCIIE
YMEHHME YUUTbCA y IPYIMX JIOAEH, IpUOOpeTaTb B COBMECTHOM JESATEIBHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUN U3 ONBITA IPYTHX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHHUA, B TOM YHCIE
(bopMyIMpOBaTh UJIEH, MOHITHS, TUIIOTE3bI 00 O0OBEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH WU
KOMIIETEHTHOCTEMW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTyalUI0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BbI30B, TPEOYIOLUIMIl KOHTpPMEpP, KOPPEKTUPOBATH
OpPUHUMAaeMble pelIeHuss U AeUCTBUs, (OPMYJIHMPOBATH U OLCHUBATh PHUCKU U
HOCIIEACTBUSL, (POPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBIC YUeOHbIC el CTBUSA

ba3oBble JJornyeckue AeiicTBUA:

e BBIABJIATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MATEMaTHYCCKUX
O00BEKTOB, TOHATHN, OTHOIICHWA MEXIy MOHATHAMHU, (OpMyIHpOBaThH
OTIpENENICHUs]  MOHATUN, YCTAHABIMBATH CYIICCTBEHHBIM  IMPU3HAK
KJaccu(pUKaIy, OCHOBaHUS JUIsi OOOOIIEHUS M CPAaBHEHHS, KPUTECPUU
IPOBOJIUMOTO aHAIH3a;

e BOCHpPHHHMATh, (OPMYJIHPOBATH H  TPEOOPA3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPUIATEIbHBIC, CIWHUYHBIC, YAaCTHBICE W OOIIHe,
YCIIOBHBIE;



BBISIBJISAITH ~ MATEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTuBopeurss B (akTax, AAHHBIX, HAOIMIOACHUSIX M YTBEPXKICHUSX,
npemjiaraTb  KpUTEPUM Ul BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUIL;

JeNaTh BBIBOJBI C HWCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa30upaTh J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN (IIPSIMbIE U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIBHO HECIIOXKHBIE JI0KA3aTEIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpauUBaTh apPryMEHTALMIO, HPUBOIUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CMoco0 penieHus: ydyeOHOM 3anayu (CpaBHMBATh HECKOJIBKO
BAPUAHTOB pELIEHUs, BBIOMpATh HaWOOJEe MOAXOIAUMH C Y4ETOM
CaMOCTOATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejbcKHe AeliCTBUSA:

MCITOJIP30BATh BOMPOCHI KaK HCCIEAOBATEIIbCKUN MHCTPYMEHT TO3HAHUSA,
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIMIHE MPOTUBOpEUHE, MPOOIIeMY,
CaMOCTOATENIbHO YCTAaHaBJIMBaTh HMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIIOTE3Y, aprYMEHTHPOBATh CBOIO TTO3UIINIO0, MHCHHCE,

NPOBOJUTH 10 CAMOCTOSITEILHO COCTABJICHHOMY IUIAHY HECIOKHBIN
DKCIIEPUMEHT,  HEOOJBIIOE  WCCICJOBAaHWE IO  yCTAaHOBJICHHIO
OCOOCHHOCTEHI MAaTEeMaTHYECKOI0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXIy COOOM;

CaMOCTOATENHEHO (POPMYIHPOBATH 000OIIEHHS U BBIBOBI TIO pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIO/IEHUS, HUCCIEOBaHUs, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUII;

MPOTHO3WPOBATh BO3MOXKHOE PA3BUTHE MPOIECCa, a TAKXKE BBIIBUTATH
MIPEATNOIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(POPMAIIMH, JTAHHBIX,
HEOOXOAMMBIX JIJIS PEIICHUS 3aa9H;

BBIOMpPATh, aAHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
WH()OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MIPEACTABIICHHUSI,;

BBIOMpaTh GopMy TpeACcTaBiIeHUS HHPOPMAMA € WUIIOCTPUPOBATH
pellaemMble 3aJladyd  CXeMaMH, JuarpaMMaMH, WHOM rpadukod u HX
KOMOWHAITUSMU;

OIICHWBATh HAAEKHOCTh WH(POpPMAIMK TI0 KPUTEPHSIM, TMPEITOKESHHBIM
yUHUTENIeM WiN CHOPMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHHMKAaTHBHBIE YHHBepCalbHbIe Y4eOHbIE JeCTBHA:



BOCIIpUHUMATh H  (HOPMYIHpPOBATh CYXKICHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOIIEHHUSI, SICHO, TOYHO, TPAMOTHO BBIpPaXKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX UM MHCbMEHHBIX TEKCTaX, JAaBaThb IMOSICHEHUS IO
XOJly peuIeHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0J1€ 00CY’KJIEHHUS 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIAEMOU TEMBI,
poOJIeMBI, pelIaeMoil 3a/1a4u, BBICKAa3bIBaTh UEH, HALIEJIEHHbIE HA TTOMCK
pELICHMS, COIOCTaBIATh CBOM CYXKIEHUA C CYXICHHSIMH JApPYTHX
YYaCTHUKOB JAHaiora, oOHapyUBaTh Pa3jIMYMe€ U CXOJICTBO NO3UIMI, B
KOPpPEKTHOU GopMe (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS,
NPEACTABIATh  PE3yJbTAaThl  PEHIeHUs  3aJadd,  OSKCIEPUMEHTA,
UCCJENIOBAHMS,  IPOEKTa,  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIUICHHA C YYETOM 3a/1a4 IPE3ECHTAUU U OCOOEHHOCTEN ayJUTOpUH;
IIOHMMAaTh W HCIOJIb30BaThb  NPEUMYLIECTBA  KOMAaHJIHOM W
WUHAMBUIYAJIbHON pabOThl NpU PEIICHUU Y4YEeOHBIX MaTeMAaTUYECKUX
3ajad;

MPUHUMATh LEJIb COBMECTHOM NE€ATEIbHOCTH, IUIAHUPOBATh OPraHU3aLNI0
COBMECTHOI paboThl, pachpeneisTh BuAbl padoOT, I0TOBapUBAaTHCH,
o0CyXIaTh MPOLECC U pe3ynbTaT paboThl, 0000IIaTh MHEHUS HECKOIbKUX
JIIOACH;

y4acTBOBaTh B TPYMNIOBBIX (opmax paboTel (0oOcyxkaeHus, OOMeH
MHEHUSMH, MO3TOBbIE HITYpPMbl M JAPYTHE), BBIIOJHITH CBOI YacTh
paboThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C APYTUMHU WICHAMHU KOMaH/bI,
OLICHMBATh Kadye€CTBO CBOET0 BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranu3anus:

CaMOCTOATENbHO COCTAaBIISATh IUIAH, AITOPUTM PEIICHMs 3aJaud (WA €ro
4acTh), BBIOUpaATh CIOCOO pElIeHHs C Y4ETOM HMMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBATH
BapUAHTHI pEIeHUH ¢ y4ETOM HOBOM MH(MOPMAITUH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIN HHTEJJIEKT:

BJIQJIETh CHOCOOaMHM  CaMOIPOBEPKH, CAMOKOHTpOJS IMpolecca H
pe3yJibTara peueHnuss MaTeMaTUIeCKOM 3a/1auu;

OpPEABUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPU pELICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIHLHOCTh HA OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIMIUOOK, BBISIBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEATEIbHOCTU MOCTABICHHOW LU
U YCJIOBUSIM, OOBSICHSATh IPUYMHBI TOCTHXKCHUS WM HETOCTUKEHUS 1IIIH,
HAXOJIUTh OIMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 7 kJjacce OOy4arolUMHCA TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucnaa v BBIYMCICHUS

BrImiontHSTh, coYeTass YCTHBIE W THUCHhMEHHBIE TPUEMBI, apUPMETHUCCKUC
JEUCTBUS C PallMOHATbHBIMU YUCIAMU.

HaxonuTe 3Ha4eHUS YUCIOBBIX BBIPAXKEHHH, NPUMEHSITh Pa3HOOOpa3HbIC
criocoObl ¥ MPUEMBI BBIYUCICHUSI 3HAYEHUN JAPOOHBIX BBIPAKECHUM, COAEpIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOHU.

[lepexoauTh OT OaHOW (HOPMBI 3aMKCH YKCEN K Apyrou (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATHYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO IPOOH ).

CpaBHUBATH U YHOPSAOUYMBATH PAIMOHAIBHBIE YUCTIA.

OKpyrJIsTh Yucia.

BpINONHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BIYMCIEHUN, OEHKY 3HAYCHUI
YUCJIOBBIX BBIPAXKEHUI. BBINOIHATE AEHCTBHUS CO CTENEHSMHU C HATypaJbHBIMU
MTOKAa3aTeIIMH.

[IpumeHAT,  OpU3HAKK  JEIMMOCTH,  PAa3J0KEHHE HA  MHOXHUTEIU
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIE 3a/1ayd, CBSI3AHHBIE C OTHOIICHUEM
BEJINYMH, MPONOPLUOHAIBHOCTBIO BEIWMYUH, NPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEUICHU 3aJ1a4 C YYETOM OTPAHUYECHHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX OOBEKTOB.

AnredpanvecKkue BbIPAKEHUS

Hcnonp3oBaTh anreOpandecKylo TEPMUHOJIOTHIO M CUMBOJIHKY, TTPUMEHSThH
e€ B Ipoliecce OCBOCHHS yueOHOro MaTepuara.

HaxoauTh 3HaueHusi OyKBEHHBIX BBIPAXEHUM TPHU 3aJaHHBIX 3HAYCHUSAX
MIEPEMEHHBIX.

Boinmonusate  mpeoOpa3oBaHUs — IEJIOTO  BBIPAXKEHHUSI B MHOTOYIEH
MPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINONHAT yMHOXEHHWE OJHOYIEHA HAa MHOTOWIEH KW MHOIOYIEHa Ha
MHOT'OYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMBI M KBaJjpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0OKEHUE MHOTOWICHOB HA MHOXHUTEIA C TOMOIIBIO
BBHIHECEHUSI 3a CKOOKM OOIEero MHOXWTENS, TPYNIUPOBKH  CIIaraeMbIX,
npuMeHeHus1 GOPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[TpumensTes nmpeodpa3oBaHUsi MHOTOWICHOB JIJI PEUICHUS PA3IMYHBIX 3a/1a4
U3 MaTEMAaTHUKU, CMEKHBIX IPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb30BaTh CBOWMCTBA CTENEHENM C HATypaJIbHBIMM II0Ka3aTEIsAMU IS
peoOpa3oBaHUs BRIPAKCHUM.



YpaBHeHUS U HEPABEHCTBA

Pemate nrHENHBIE ypaBHEHHS C OJHOW NEPEMEHHOM, IPUMEHSS ITpaBUia
nepexo/ia OT UCXOJHOTO YPaBHEHHUS K PAaBHOCHIBHOMY eMy. [IpoBepsTh, siBisieTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumeHsTh rpaduyeckre METOIbI IPH PEIICHUH JIMHEHHBIX YPABHEHUHN U HX
CUCTEM.

[TonOupaTe npuUMepbl Map YHKCEN, SBISIIOUIMXCS PEHICHUEM JIMHEHHOTO
YPABHEHUSI C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOW IUIOCKOCTH TpadUK JIUHEHMHOIO ypaBHEHHUS C
JIBYMSI TIEPEMEHHBIMH, MOJIb3YSCh TpadUKOM, MPUBOAUTH MPUMEPHI PEIICHUS
YPaBHEHUS.

Pemate cuctemsl JByX JIMHEWHBIX YPABHEHUHN C JBYMS IEPEMEHHBIMU, B TOM
yucie rpaduIecKu.

CocraBisiTh W pemiaTh JIMHEHHOE YpaBHEHHE WA CUCTEMY JIMHEHHBIX
YPaBHEHHI 110 YCJIOBHUIO 3aJladyd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DYyHKIUU

N300pakath Ha KOOPAUHATHOW MPSIMON TOYKH, COOTBETCTBYIOIIME 3aIaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3alIMCHIBATH YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM sI3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPJAMHATAM,
CTpouTh Tpaduky TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMONIbIO (YHKIMA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJINYMHAMH: CKOPOCTb, BpEMs, PACCTOSIHUE, II€Ha, KOJWYECTBO, CTOUMOCTb,
POU3BOAUTENILHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHne pyHKIMU M0 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuil cnocod MpeACTaBiICHUS U aHaNIM3a MUHPOpPMAIUH,
U3BJIEKATh U UHTEPIPETUPOBATH HH(MOPMAIUIO U3 rpadMKOB pPeaIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K koHmy oOyuenus B 8 kiacce oOydaromuiics TMOJYYHUT CIEAYIOLINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucji1a 1 BIYMCICHUSA

Hcnonp30BaTh HaydalbHBIE MPEICTABICHUS O MHOXECTBE JICHUCTBUTEIIBHBIX
YHUCeN ISl CPAaBHEHUS], OKPYIJIEHUS U BBIYMCIICHUN, N300paKkaTh JEHCTBUTEIbHBIE
YyHucIia TOYKaMH Ha KOOPAMHATHOM MIPSMOM.

[IpumeHsaTh TOHSATHE apU(METUUECKOrO0 KBAAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, HCIONB3YS MPU HEOOXOJUMOCTH KaJbKYJISTOP, BBIMIOJIHATH
npeoOpa3oBaHus BBIPAKEHUW, COJEPXKAIIMX KBAJApATHbIE KOPHH, HCHOIb3YS
CBOMCTBA KOPHEMN.



Hcnonp3oBath 3amucu OONBIIMX M MajbIX YHCENT C MOMOUIBIO JAECATUYHBIX
npoOeii u creneHeit yucia 10.

AuredpanvecKkue BbIPAKEHUS

[IpumMeHsATh TOHATHE CTENEHH C I1EeJNbIM  I0Ka3aTelaeM, BBIMOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTEIEHH C LIETbIM MOKa3aTesIeM.

BBINOMHATH TOXAECTBEHHbIC MPEOOpPa30BaHUs PAIMOHATBHBIX BbIpaXKCHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HaJ MHOTOYJICHAMU U alredpandyecKuMu ApoosiMu.

PackianbiBaTh KBapaTHBIN TPEXUIICH HA MHOKHUTEITH.

[TpumensaTh npeodpa3oBaHus BHIPAXKEHUH Il pELICHUS Pa3IMYHbIX 337a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHelHble, KBaJpaTHBIE YpaBHEHUS U pallMOHAIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C JIBYMS TICPEMCHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIIETOBAHUS YPABHEHUM U CHCTEM yYPABHEHHI, B
TOM YHCJIE C IPUMEHEHNEM TpauuecKux MpeacTaBiIeHn (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WM CHUCTEMa YpaBHEHUW PEIIEHUs, €CId UMEET, TO CKOJbKO, W
npouee).

ITepexoauTh OT ciOBECHON (OPMYIHUPOBKH 3a7adyu K €€ anreOpandeckoit
MOJIETM C TIOMOLIBIO COCTaBJIEHHUS YpaBHEHUS] WM CUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBHH C KOHTEKCTOM 3a]1a4M MOJTYyYCHHBIN pe3yJIbTarT.

[IpumeHsTh CBOMCTBA YHMCIOBBIX HEPABEHCTB Ui CpPaBHEHHS, OIICHKH,

peuaTh JUHEHHbIE HEPaBEHCTBA C OJHOW MEPEMEHHOW M UX CHCTEMBbI, J1aBaTh

rpaUyecKyr0 WUTIOCTPALIMI0 MHOXKECTBAa PEUICHUM HEpPaBeHCTBAa, CHCTEMBI
HEPABEHCTB.

DOYyHKIUU

[ToHumaTh W KCMONB30BaTh (PYHKIIMOHAIBHBIC MOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO03HAUCHUS), OMNpENesaTh 3HAUYCHUE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutb rpaduku d7eMEHTAPHBIX (PYHKITUN BUA:

y =kix,y =x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOICTBA YHCIOBOL
dbyukiuu 1o e€ rpaduxy.

K xoHily oOyueHus B 9 KJjacce O0Oy4arolmuMiCsA TMOJIYYUT CICAYIOIINE
IpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUS

CpaBHUBaTh U YMNOPSAJOYMUBATH PAIMOHAIBHBIC M HPPAIMOHAIBHBIEC YHCTA.

Boimonusate  apudmeTndeckue JEHCTBUS C  palMOHAIBHBIMU  UYHCIAMH,
coueTas YCTHBIE M TIMCBMCHHBIC TPUEMBI, BBITIOJHATh BBIYUCICHHS C
UppaIMOHATBHBIMU YUCIaAMHU.



Haxomuts 3HaueHHMs CTENEHEW C MLENbIMUM [OKAa3aTeIMU W KOpHEW,
BBIYUCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKECHUIA.

OKpyrJisiTh I€MCTBUTEIBHBIE YHCIIA, BBINOJHATh MPUKUIKY pe3yJbTaTa
BBIYUCJICHUMN, OIIEHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHeHUS U HEPABEHCTBA

Pemiath NHUHEHbIE WM KBaApaTHbIE YPABHEHUS, YpPaBHEHHs, CBOASIIUECH K
HUM, POCTENIIINE TPOOHO-pallMOHATBLHBIE YPaBHEHUS.

Pemath cucrtembl IBYX JIMHEMHBIX YpPaBHEHUW C ABYMS NEPEMEHHBIMH M
CUCTEMBI JIBYX YPAaBHEHHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SBIISETCS JTUHCHHBIM.

Pemiath TeKCTOBbIE 3ajauu  ajireOpandeckuM CHocoOOM C  TMOMOIIbIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoaNTE MpPOCTEUIINE UCCIENOBAHUS YPABHEHUN U CUCTEM ypPaBHEHUU, B
TOM YHCJIE C IPUMEHEHUEM TpapruecKux MpeAcTaBiIeHU (yCTaHaBINBATh, UMEET
JW ypaBHEHUE WJIM CHUCTEMA ypPaBHEHUU PEILICHUS, €CIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHElHBIE HEPABEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA, H300pakaTh
pelIEHUEe HEPABEHCTB HA YMCIOBOM MPSMOM, 3alUCHIBATh PEHIEHUE C MOMOILIBIO
CUMBOJIOB.

Pemiate  cUCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIFOYAIONINE KBAJpPaTHOE HEPABEHCTBO, W300pa)xkaTh PEIICHHE CHCTEMBI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aUCHIBATh PEIIEHUE C TIOMOIILI0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3IUYHBIX 3a/1a4.

DOyHKUNH

Pacnio3naBath (yHKIIMM U3y4eHHBIX BUJOB. [loka3piBaTh CXEeMaTUYECKU

pacroioKeHNe Ha KOOPJIMHATHOM TUIOCKOCTH rpadukoB QyHKIMM BUaa: y = kx, y
=kx+b y=kx,y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBuCHMOCTH OT
3HauYeHUN KOA()PUITMEHTOB, ONMUCHIBATH CBONCTBA (DYHKITHIA.

Crpouth 1 H300paxkaTh CXEMaTUYECKH TpaUKy KBaJIpaTUYHBIX (DYHKITH,
OINKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIUH 1O UX Tpadukam.

Pacnio3HaBaTh KBaipaTUUHYIO PYHKIHIO 110 (OpMYJIE, MPUBOJUTH TPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZHKHU, TEOMETPHH.

Yucsi0Bble MOC/I1€10BATEIbHOCTH M IIPOrpeccuu

Pacno3naBath apu(METHYECKYyI0 M TE€OMETPUYECKYIO0 MPOrPEecCUH IMpH
pa3HbBIX CIIoco0ax 3aaHusl.

BbIMONMHATE  BBIUMCIEHUS C UCHOJNb30BaHHMEM (OpMyl N-TO  4iIeHa
apuPMETUUECKON U T€OMETPUUECKON MPOrPeCCHii, CYMMbI IEPBBIX N YJIEHOB.

N300pakaTh wiIeHBl IOCJIEAOBAaTEILHOCTH TOYKAMH HAa KOOPJMHATHOM
TUIOCKOCTH.



Pemats 3amaum, CBS3aHHBIC C YHCIOBBIMH IIOCJIEIOBATEILHOCTSIMU, B TOM
YHUCJIE 33/1a4M U3 PEATbHON KU3HU (C MCIOJIb30BAHUEM KAJIBKYJIATOPA, MU(PPOBHIX
TEXHOJIOTHH ).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHMe pa3iejioB U TeEM ungpoBbie
Ne n/m P Kontpoabusie | Ilpakruueckue (1uucp )
NPOrpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
1 Yucna v BerunciieHus. ParmonanbHbie 75 1 bubmuoreka [IOK
4qucia https://m.edsoo.ru/7f415b90
bubmuoreka [IOK
2 1
2 AJITCOPAMHCCKHE BbIpakCHls ! hitps:/m.edsoo.ru/7f415b90
bu6mmnoreka [JOK
3 ¥PaBHEHH 1 HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [JOK
. @ 24 1
4 Koopmunatet u rpaguxu. Oymxim https://m.edsoo.r/7f415b90
bu6mmoreka [JOK
1
> Tosroperme n 0do0Omenne 6 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 102 5 0




8 KVIACC

KoanvecTBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3iesioB U TeM uudpoBbIie
Ne n/mm P Kontpoabsubie | IlpakTnuyeckue (1uucp )
NpoOrpaMmbIl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 q .K 15
ucia v BeluucieHus. KsajgpatHeie KOpHU httns:/m.edsoo.n/7#417af8
) Uucna u Beraucienuss. CTEIeHb ¢ 1eTbIM 7 bu6mmoreka [JOK
[I0Ka3aTeJIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BEIPaKEHHUS. 5 1 bubnmoreka [JOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BRIpaKEHUS. 15 1 bubnmoreka [IOK
AnreGpanueckas Apoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBasipaTHbie 15 1 bubmuoteka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHcTBa. CUCTEMBI 13 bubnuoteka [IOK
YpaBHECHHI https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
7 v .H 12 1
paBHEHMS U HepaBeHCTBa. HepaBeHcTBa httos://medsoo.ru/7f417af8
bubmuoreka [IOK
8 o .0 5
YHKIHH. LCHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o 4
? yHKUAH. HHCIOBEIC GyHKIIMA ? https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
1 IT 2
0 OBTOpeHHeE 1 06obmenHe 6 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KVIACC

KoanvecTBo yacon DJIeKTPOHHBbIE
HanmenoBaHmue pa3iesioB U TeM unppoBbIie
Ne n/mm P Konrtpoubnbie | IIpakruyeckue (uubp )
NMPOrpaMMbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcebl
1 Yucna v BeruucieHus. JleicTBUTENbHBIE 9 bubnuoteka [{OK
quca https://m.edsoo.ru/7f419d08
) YpaBHEHUs 1 HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnmoreka [IOK
OJHOM MEepEeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CUCTEMBI 14 1 bubnmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7419d08
but6mmoreka [JOK
.H 1 1
4 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 6 hitos://m.edsoo ru/7f419d08
Bbu6nunoreka [JOK
o 1 1
> YHKIHHR 6 https://m.edsoo.ru/7419d08
Bubnunoreka [JOK
1 1
6 YucnoBble NOCIIEI0BATEILHOCTH 5 hitos://m.edsoo. ru/7f419d08
7 [ToBTOpEHME, 0000IIICHNE, CHCTEMATH3AIINS 18 1 Bu6nunoreka [JOK
3HAHUMN https://m.edsoo.ru/7419d08
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHUE

7 KIIACC
KoanuecTBo 4yacos DJIEeKTPOHHBIE
Ne ara u@poBbIe
n/n Tewa ypora Bcero Kontpoapusie | Ipakirieckue iyqennﬂ :6[()1;20B3Te.ﬂbﬂble
padoThI padoTbI pecypesI
1 [ToHsTHE palMOHATBHOTO YHUCIIA 1
) Apudmernueckre IeWCTBUS C 1
palnoHaIbHBIMU YHCIAMU
3 ApudmeTrrueckue NeHCTBUS C |
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIAMU
5 Apudmernueckre IeWCTBUS C 1
paloHaIbHBIMU YHCIAMU
5 Apudmernaeckue 1eHCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, yrnopsJ104iBaHue 1
paloHaIbHBIX YHCE
2 CpaBHeHue, ynops104uBaHue 1
palOHAaIbHBIX YNCEN
9 CpaBHeHue, yrops/10uMBaHue 1
paloHaIbHBIX YHCE
10 CremneHb C HATypaTbHBIM 1 bubmuoreka [JOK
MOKa3aTeleM https://m.edsoo.ru/7f4211de
Crenens ¢ HaTypaJIbHBIM bubmuoreka LIOK

11

IIOKa3aTCJIEM

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




CreneHb ¢ HaTYpaJIbHBIM

but6mmoreka [JOK

12 IOKa3areyeM https://m.edsoo.ru/7f42154¢
13 CremneHb C HATypaTbHBIM bubnnoreka [IOK
IOKa3aTeeM https://m.edsoo.ru/7f4218be
14 CreneHs ¢ HaTypaJbHBIM
MOKa3areaeM
15 Pemenrie 0CHOBHBIX 3a/1a4 Ha IpOOH,
MIPOLICHTHI U3 PeaTbHON MPAKTUKU
16 Pemennie ocHOBHBIX 3a/1a4 Ha IpoOH,
MIPOIICHTHI U3 PEaTbHON MPAKTHUKU
17 Perrenre oCHOBHBIX 3a/1a4 Ha IpoOH,
MIPOLIEHTHI U3 PeaIbHOM MPAKTUKH
18 Pemenrie ocHOBHBIX 3a/1a4 Ha IpOOH,
MIPOLICHTHI U3 PealbHOM MPAKTUKU
19 [Ipu3Haku 1eIUMOCTH, pa3I0KEHUs
Ha MHOXXHUTEJIN HATyPaJTbHBIX YUCEIT
20 [Ipu3Haku 1eIMMOCTH, pa3I0KEHUS
Ha MHOXXHUTEJIA HATyPAJTbHBIX YUCEIT
71 Peanbubie 3aBucumocTtu. [Ipsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
» Peanbubie 3aBucumoctu. [Ipsimas u
oOparHas MPOMOPIUOHATEHOCTH
3 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas IPOMOPIIUMOHAIIBHOCTH
24 Peanbnebie 3aBucumoctu. [Ipsamas u
o0OpaTHas MPONOPLHUOHATIBHOCTH
75 KonTponbhas pabora o teme

"PannoHanpHEIe ynciia"




but6mmoreka [JOK

26 bykBeHHBIE BBIpaKEHUs
y p https://m.edsoo.ru/7f41feec
27 DopMyIIbI
28 Dopmyibl
29 [Tepemennsie. JlomycTUMBbIE 3HAUYCHUS
MEPEMEHHbBIX
[IpeobpazoBanre OyKBEHHBIX
30 BBIPa)XCHUH, pACKPBITHE CKOOOK U bubmorexa [IOK
P » Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHUE MTOI00HBIX CIIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPaXCHUH, pACKPBITHE CKOOOK U bubmmorexa [IOK
P » Packp https://m.edsoo.ru/7f41£d70
MIPUBEICHUE MTOT00HBIX CIIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIPA)XEHUH, PACKPHITHE CKOOOK U
MIPUBE/ICHUE MTOI0OHBIX CIIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
33 BBIPA)KEHUH, paCKphITHE CKOOOK U
MIpUBE/ICHUE MOJO0HBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpPaJIbHBIM bu6mmoreka [JOK
I0Ka3areyeM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPATbHBIM bubanorexa [IOK
IOKa3areyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTEINEHU C HATYpPaTbHBIM bubmuoreka [IOK
IOKa3aTeneM https://m.edsoo.ru/7f4218be
b K
37 MHorousIeHBI uommorexa [10
https://m.edsoo.ru/7f42276e
b K
38 MHorousneHsl nomorexa LO

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




C.IIO)KCHI/IC, BBIUUTAHUC, YMHOXKCHUC

but6mmoreka [JOK

39
MHOI'OYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYUTAHUE, YMHOKEHUE bubnnoreka [IOK
MHOT'OYWIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIUUTAHUE, YMHOXKEHUE bubnuotexa [IOK
MHOI'OYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIMUTAHUE, YMHOXKEHUE bubmmoreka [JOK
MHOI'OYJICHOB https://m.edsoo.ru/7f423182
43 DopMyJIbl COKPAIIEHHOTO bubnnorexa [IOK
YMHOXEHUSA https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAILIEHHOTO bu6mmoreka [JOK
YMHOXEHUS https://m.edsoo.ru/7f42464a
45 DopMyITBI COKPAIIEHHOTO bubmmoreka [JOK
YMHOKECHUSA https://m.edsoo.ru/7f424¢12
46 DopmyJIbl COKPAIIEHHOTO bubmuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7424£d2
47 @opMyIIbI COKPALLIEHHOTO bu6nuoreka LIOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 Pa3nosxeHne MHOrOUJIEHOB Ha bubmmoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f423312
49 Paznoxxenre MHOTO4YJICHOB Ha but6mmoreka [JOK
MHOKHUTEIN https://m.edsoo.ru/74237fe
50 PazyioxxeHre MHOTOUJICHOB Ha but6mmoreka [JOK
MHOXHUTEIU https://m.edsoo.ru/7f4239de
51 Pa3nosxenrne MHOTOUJIEHOB Ha
MHOXXHUTEIN
5 KonTponbhas pabota no teme

"Anrebpanyeckue BhIpaKeHus"




YpaBHeHHe, IpaBuIIa

53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUJIbHOCTh YPAaBHEHHI
JInHeitHoe ypaBHEHHE C OAHOU
54 IIEPEMEHHOM, PEIICHNUE JINHEUHBIX
YPaBHEHUU
JInHeitHoe ypaBHEHHE C OAHOU
55 e CMCHHO}I;Ip €LICHUE JINHENHBIX bubmmorexa [IOK
P N P https://m.edsoo.ru/7f420482
yYpaBHEHUI
JInHeitHOEe ypaBHEHHE C OJTHOU
56 MIEPEMEHHOM, pelleHne TNHEHHBIX
YpaBHEHUIM
57 Pemenue 3a/1a4 ¢ MOMOIIBIO bubmuoreka [IOK
YpaBHEHHI https://m.edsoo.ru/7f42064e
53 Pemrenne 3aga4 ¢ noMo1Ip10 bubnnoreka [IOK
YpaBHECHHI https://m.edsoo.ru/7f420806
59 Pemenwne 3ama4 ¢ TOMOIIHIO bu6nmoreka [IOK
YpaBHECHUI https://m.edsoo.ru/7f4209a0
60 Pemenue 3a/1a4 ¢ MOMOIIBIO bubmuoreka IIOK
YpaBHEHHI https://m.edsoo.ru/7f420e6e
61 JIuneitHOE ypaBHEHHE C IBYMsI bubnnoreka [IOK
MEPEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427¢32
& JluneliHoe ypaBHEHHUE C IBYMS bubnnoreka [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427¢8a
63 Cucrema AByX TMHEMHBIX YpaBHEHUI Bbu6mmoreka [LIOK
C IBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa 1ByX JIMHEHHBIX YPaBHEHUI

C ABYM: IICPEMCHHBIMHA




Cuctema IBYX JIMHEHHBIX YpaBHEHUI

65
C IByMsI IEPEMEHHBIMU
66 Cucrema 1ByX JIMHEHWHBIX YPAaBHEHUIN
C IBYMsI IEPEMEHHBIMU
N bubnuorexa [JOK
67 Perenue cucreM ypaBHeHU
https://m.edsoo.ru/7f4284de
. bubmuorexa [JOK
68 Pemenue cuctem ypaBHeHUI
https://m.edsoo.ru/7f42865a
. bubnuorexa [JOK
69 Pemrenne cucreM ypaBHeHni
https://m.edsoo.ru/7f4287d6
70 Pemenue cuctem ypaBHEHUI
71 Pemenue cucteM ypaBHEHUI
7 KonuTponbHas pabora 1o Teme bubnmnoreka [IOK
"JIuneitnpie ypaBHeHHS" https://m.edsoo.ru/7f421044
. bubmuorexa [JOK
73 Koopaunara Touku Ha mpsMoit
https://m.edsoo.ru/7f41de76
74 YucnoBble IPOMEXYTKH bubmorexa HOK
https://m.edsoo.ru/7f41dff2
75 Uucosble IPOMEXYTKH
76 Paccrosinue mexxy 1ByMsi TOUKaMH
KOOPIWHATHOU MPSIMOi1
77 PaccrosiHue mexny 1ByMsl TOUKaMH
KOOPJAMHATHOU IIPSAMOM
73 [IpsmoyronbpHasg cuctemMa KOOpAUHAT bubmuoreka [IOK
Ha TJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucreMa KOOpAuHaT bu6nuoreka IIOK
Ha MJIOCKOCTHU https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnmnoreka [IOK




bopmynamu

https://m.edsoo.ru/7f41e8a8

[Tpumepsl rpaduKoB, 3aJaHHBIX

bu6mmorexa [IOK

81
hopmymamu https://m.edsoo.ru/7f41ed80
2 [Tpumepsl TpaduKOB, 33 JaHHBIX
bopmynamu
3 Urenue rpadukoB peagbHbIX bubnmnorexa [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
R4 Urenue rpadukoB peaabHbIX
3aBUCUMOCTEN
but6mmoreka [JOK
85 IT
OHATHE (pyHKIHH https://m.edsoo.ru/7f41ef06
86 I'paduk byskmm
. . bu6mmoreka [JOK
87 Crofictea dyricuuii https://m.edsoo.ru/7f411f078
. N bubnuotexa [IOK
88 Crofictea dyniuuii https://m.edsoo.ru/7f41f1fe
but6mmoreka [JOK
8 Jluneii
? MHelinas pyHKums https://m.edsoo.ru/7f427282
but6mmoreka [JOK
90 Jluneii
MHeiinas GyHKI https://m.edsoo.ru/7427412
91 [Toctpoenue rpaduka TMHEHHON bu6muoreka [IOK
byHKIMN https://m.edsoo.ru/7f426d1e
) [Toctpoenue rpaduka TMHEHHON
byHKIIAN
93 I'padux Gyskum y =x|
94 I'paduk bpyakmmm y =[x|
95 KonTponbhas pabota no teme bubnuoreka IIOK

"Koopaunate! u rpaguku. OyHxmmn"

https://m.edsoo.ru/7f41£50a




/ Beepoccuiickast mpoBepoyHast
pabora

WroroBas xkoHTposbHAs paboTa /

bubnmnoreka [IOK

96 1
Bcepoccutiickas mpoBepoyHas padoTta https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MOHATUH U
97 METOZOB Kypca 7 kiacca, 000011eHne 1
3HAaHUU
[ToBTOpEHNE OCHOBHBIX TOHATHI U
98 METOJIOB Kypca 7 Kiacca, 00001eHIe 1 bubmmorexa [IOK
o P ’ https://m.edsoo.ru/71429132
3HAHUN
[ToBTOpEHNE OCHOBHBIX TIOHATUI H
99 METOIOB Kypca 7 Kj1acca, 00001ienne 1 Brbmiorexa IOK
o P ’ https://m.edsoo.ru/7f42a0e0
3HAHUN hitps.//m.edsoo.ry /i4,aley
[ToBTOpEHNE OCHOBHBIX TIOHATUHN H
100 METOOB Kypca 7 Kiacca, 00o01ieHne 1
3HAaHUN
[ToBTOpEHNE OCHOBHBIX OHATUH H
101 METOJIOB Kypca 7 Kjacca, 00001eHIe 1 Bubmaoreka TJOK
" P ’ https://m.edsoo.ru/7f42a27a
3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
but6mmoreka [JOK
102 METOI0B Kypca 7 Kkilacca, 00001ieH1e 1

3HAHUU

https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




8 KVIACC

KoaunuecTBo 4yacos DJIeKTPOHHBbIE
Ne ara uugposbie
Tema ypoka Konrtpoabsubie | IlpakTnueckue A p
n/n Bcero u3ydeHusi | oOpa3oBaTebHbIE
padoThI padoThI
pecypcebl
1 KBazpaTHblii KOpEHb U3 YUCIIA 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f42d452
bubnuorexa [JOK
2 [TonsiTue 00 UppaALIMOHATIEHOM YHCJIE 1
ppatt https://m.edsoo.ru/7f42eaaa
3 JecsaTuunble NpuOIKeHUS 1
HUPPAMOHATIEHBIX YHCET
4 Hecsatuunbie mpuOINKEHUS 1
MPPALMOHAIIBHBIX YUCET
JlelicTBUTEIbHBIC YUCITA 1
CpaBHeHME 1EWCTBUTENIbHBIX YUCEIT 1
CpaBHEHME ICUCTBUTEIIBHBIX YUCEI 1
2 ApudmeTnueckuii KBaJpaTHbIH 1
KOPEHb
9 VYpaBHenue Buaa x> = a 1
10 CaolicTBa apupMETHUECKUX 1 bubnmnorexa [IOK
KBA/IPATHBIX KOPHEH https://m.edsoo.ru/7f42d862
1 CgoiicTBa apuMeTHIECKIX 1 bubmuoteka [IOK
KBaJIpaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
[TpeoOpa3oBaHKEe YUCIOBBIX
12 p axclz M 1 bubmuoreka IIOK
BBI HUN 170'¢
p » CONCpARAIL https://m.edsoo.ru/7f42dd26
KBaJpaTHBIE KOPHU
13 [TpeoOpa3oBaHKe YHUCITOBBIX 1 bubmmnoreka [IOK




BBIPAKECHUI, COJEPIKALLUX
KBaJpaTHbIC KOPHU

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

[IpeoOpazoBaHme YHCIOBBIX

14 BBIPAYKEHUI, COJIEpIKALIUX bubmmorexa [OK
’ https://m.edsoo.ru/7f42e¢0be
KBaJIpaTHbIE KOPHU
ITpeoOpa3zoBaHKE YHCITOBBIX
15 BBI:pamIZ:HHﬁ, COJIepKaIINX bubmmorexa LIOK
https://m.edsoo.ru/7f42¢262
KBaJIpaTHbIE KOPHU
16 CrerneHsb ¢ 1eJIbIM MoKa3aTeaeM bubmmorexa [IOK
https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch YuCa.
Pa3mepsr 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T 37I€MEHTAapPHBIX YaCTHUII 10 Bbu6mmoreka LIOK
KOCMHUYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKpYKaroIleM MHUpe
18 CBoIiCTBA CTEIICHU C IIEJTBIM bubmuoteka [IOK
MOKa3aTelieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTEIEHH C 1EJIBIM bubmuorexa [{OK
OKa3aTejieM https://m.edsoo.ru/7f435648
20 CBOMNCTBA CTENEHH C 1LIETBIM bu6nmnoreka [IOK
[OKa3areyieM https://m.edsoo.ru/7f435648
71 CBOJMCTBA CTENEHN C IIETBIM bubnunoreka [IOK
MOKa3areyieM https://m.edsoo.ru/7f43599a
2 CBoiicTBa CTEIEHH C LEIBIM bubnuotexa [IOK
TOKa3aTeyieM https://m.edsoo.ru/7f435ed6
23 KBagpartHblil TpéxuneH
24 KBagpartHslil TpéxuneH




PaznoxeHnue kB aZIpaTHOTr o

but6mmoreka [JOK

25
TpEXUICHA HA MHOKUTEIN https://m.edsoo.ru/7f42£d38
26 PasnoxeHne kBagpaTHOro bubnuoreka LIOK
TpEXUJICHA HA MHOXKUTEIU https://m.edsoo.ru/7f42£fd38
KonTponbhas pabota 1o remam
27 "KBanparusie kopau. CteneHu bubmorexa [IOK
P . PHH. " ' https://m.edsoo.ru/7f42ec80
KBagpartnblii TpexuneH
but6mmoreka [JOK
28 AnreOpanueckas 1poo
Hrebpair # ApOOR https://m.edsoo.ru/7f430382
JlonycTrmble 3HaUYEHHUS
29 MEPEMEHHBIX, BXOSIINX B
anreOpanvyecKre BhIPaKEHUs
JomycTuMble 3HaYECHUS
30 MePEMEHHBIX, BXOJIAIINX B
anredpandeckue BhIpaKeHUsI
31 OCHOBHOE CBOMCTBO bubnnorexa [JOK
anredpandeckoit 1poou https://m.edsoo.ru/7f4308¢6
but6mmoreka [JOK
32 Coxkpamienue apooeit
Patiictine ApooeH https://m.edsoo.ru/7f430a8a
bubnnorexa [JOK
33 Coxkpamienue apooeit
Patiierine ApooeH https://m.edsoo.ru/7f430f44
bubmuoreka IIOK
34 i
Coxpamerme 1podeii https://m.edsoo.ru/7f430f44
35 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubmmoreka [JOK
U JieJieHue anredpanyeckux Ipooeit https://m.edsoo.ru/7f43128¢
36 CnoxeHue, BBIYUTaHUE, YMHOKEHUE bubnnorexa [IOK
U JIeJieHue anredpanyeckux 1pooeit https://m.edsoo.ru/7f4315¢0
37 CroxxeHue, BBIUUTaHUE, YMHOKEHUE but6mmoreka [JOK




U JIeJIeHHe anreOpandecKkux apooeit

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

CJ'IO)KGHI/IC, BbIYUTaHUEC, YMHOKCHHUEC

bu6mmorexa [IOK

38
U JIJIeHne anreOpandeckux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpaszoBanme BEIpaOKECHHUH,
39 coJieprKaluX anredpanyeckue bubamorexa [HOK
Aepatn P https://m.edsoo.ru/7f43259¢
JIpoou
[Ipeobpa3oBaHue BhIpaKEHUH,
40 peobp 5 P bubnnorexa [JOK
CONCPIRATIHX AT COPAMHCCKHC https://m.edsoo.ru/7f432736
Ipodu
[IpeoOpazoBanme BhIpaKeHUH
41 peobp 5 P ’ bubmmoreka [IIOK
COACPIAIIIIX. ATCOPAMHICCIHIE https://m.edsoo.ru/7f432736
Ipodu
4 KonTponbhas pabora 1o Teme bubnuoreka [LIOK
"Anre6panyeckas Apoos" https://m.edsoo.ru/7f431d36
bubnuorexa [JOK
43 K
BAIPATHOL ypABHEHHE https://m.edsoo.ru/7f42eela
44 HenosHoe kBagpaTHOE ypaBHEHUE bubmmorexa [IOK
o P https://m.edsoo.ru/7f42eela
45 HemnonHoe kBagpaTHOE ypaBHEHNE bubmmorexa [IOK
AP P https://m.edsoo.ru/7f42eela
46 dopmyIia KOpHEN KBaJAPATHOTO bubnmnoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42£158
47 dopMyia KOpHEN KBaAPATHOTO bu6muoreka [IOK
YpPaBHEHUSA https://m.edsoo.ru/7f42{3f6
48 dopMyia KOpHEN KBaJAPATHOTO bubnuoreka [LIOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa HOK

https://m.edsoo.ru/7f42fef0




but6mmoreka [JOK

50 Teopema Bueta https://m.edsoo.ru/7f430076
51 Pelenne ypaBHeHH, CBOIAIIUXCS K bubmuoreka [IOK
KBaJIpaTHBIM https://m.edsoo.ru/7f43¢c542
5 Pelenne ypaBHeHU, CBOIAILUXCS K bu6nmnoreka [IOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Tpocreiimue apodHO- bubnuoreka LIOK
palMOHAIIBHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue apodHO- bubnuotexa [IOK
paloOHAJIbHBIE YPAaBHEHUS https://m.edsoo.ru/7432b6e
55 PemeHnure TekCTOBBIX 3a71a4 C bub6nunoreka [IOK
ITOMOILBIO KBAJPATHBIX YPABHEHUI https://m.edsoo.ru/742£75¢c
56 Pemenne TeKCTOBBIX 3a4a4 C bu6mmorexka [IOK
MIOMOILIBIO KBAJPATHBIX YPAaBHEHUI https://m.edsoo.ru/7f4218f6
57 KonrponbHas paboTa no teme bubmuoreka [IOK
"KBanpaTHble ypaBHeHuUs" https://m.edsoo.ru/7f4301{2
JInHeitHOEe ypaBHEHHE C IBYyMS
58 NEePEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PEUICHNs] yPAaBHEHUH B
LEJIbIX YUCIIaxX
JIvuHeitHOEe ypaBHEHHE C IBYyMS
59 NEePEMEHHBIMHU, €ro rpaduk,
IIPUMEPHI PELICHNs] yPAaBHEHUH B
LENIBIX YUCIIaxX
JIuneliHoe ypaBHEHUE C IByMs
60 NePEMEHHBIMH, €T0 rpaduk,

[IPUMEPBI PELICHUS YPAaBHEHU B
LEJIBIX YHACTIaX




61

Pemenue cucreM AByX JIMHEHHBIX
YPaBHEHUU € IBYMsI IEPEMEHHBIMU

62

Pemenue cuctem AByX JTUHEHHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMHU

63

Pemenne cucreM JByX JIMHEHHBIX
YPaBHEHUU C IBYMsI IEPEMEHHBIMU

64

IIpumepsl penieHus cucrteM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

65

ITpuMepsl peleHns CucTeM
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

66

['paduueckas uHTEpHIpeTALIUSL
YPaBHEHUs C ABYyMS [IEPEMEHHBIMU U
CHUCTEM JIMHEHHBIX YPABHEHUH C
JByMsI IIEPEMEHHBIMU

bubnunoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas uHTEpIIpeTALIUSL
YPaBHEHUs C JBYyMS [IEPEMEHHBIMU U
CUCTEM JIMHEHHBIX YPABHEHUH C
JIByMsl IIEPEMEHHBIMU

but6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

68

Pentenne TekcTOBBIX 3a1a4 C
IIOMOILIBIO CUCTEM YPaBHEHUU

69

Pelenue TeKCTOBBIX 3a7a4 €
IIOMOILBIO CUCTEM YPaBHEHHUU

70

Perenne TeKCTOBBIX 33124 C
MOMOIIBIO CUCTEM YPaBHEHUM

71

UucnoBble HEPABEHCTBA U X
CBONCTBA




YucnoBbie HCEpPaBCHCTBA U UX

72 3
CBOICTBa
73 HepaBeHcTBO ¢ 0HOM IEPEMEHHOM
74 JInnelinble HEpaBEHCTBA C OTHOU bu6nuoreka LIOK
IIEPEMEHHOM U UX PELICHHE https://m.edsoo.ru/7f42¢692
75 JIvHeiHbIe HepaBeHCTBA C OJTHOM bubnunoteka [IOK
IIEPEMEHHOM U UX PEIIECHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HepaBeHCTBA C OJTHOM
MEPEMEHHOM U UX PEIICHHE
77 CucTembl INHEUHBIX HEPABEHCTB C bubmuoteka [{OK
OJIHOM IIEPEMEHHOM U UX pELICHHE https://m.edsoo.ru/7f42cb88
73 CucTemMbl INHEWUHBIX HEPABEHCTB C bubmmoreka [JOK
OJTHOW MEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f42¢cd2¢
79 CuCTeMBbI INHEWHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U UX PEIICHUE
H300paxeHue pereHus TINHEHHOTO
20 P P bubmuoreka IIOK
HEpPaBEHCTBA U UX CUCTEM Ha
P . . https://m.edsoo.r/7f42c9e4
YUCJIOBOU MPSMOK
N3o00paskeHue pereHus JMHEHHOTO
21 P P bubnuorexa [JOK
HEpPaBEHCTBA U UX CUCTEM Ha
p . . https://m.edsoo.r/7f42c9e4
YUCJIOBOU MPSIMOM
KonTponbhas pabota 1o remam
82 "HepaBencta. CucteMbl
ypaBHeHHI"
bubnnorexa [JOK
83 [TonsiTne hyHKIMN
by https://m.edsoo.ru/7f433¢12
24 OO6nacTh onpeiesICHUsI © MHOXKECTBO bubnuoteka [IOK

3HaYeHUN PYHKLIUU

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




85 CrniocoOsI 3a1anust GyHKIMN
86 ['padux GyHKIHN
27 CoiicTBa (hyHKIIMHU, UX
oTtoOpakeHue Ha rpaduke
28 Urenwue u moctpoeHue rpadukoB
byHKINH
29 [Tpumeps! rpadukoB GyHKINH,
OTpakarolIUX PeasbHbIE MPOLIECCHI
OyHKIMH, ONUCHIBAIOIINE MTPIMYIO U
90 06}1]3aT?{yfo HpOHOpI_II/I(I)J:IaJIBIELIe ’ bubmmorexa LIOK
3ABUCHMOCTH, X TpaduK https://m.edsoo.ru/7f434bbc
91 ['umep6oa
bu6mmoreka [IOK
72 Tinepbora httt)s://m.edsoc{_.[ru/7f434362
bubnnorexa [IOK
73 Ppaguic ynicutin y =x* httns://m.edso;.lru/7f43457z
Oyaxmnu vy =x2, y=x>, y=Vx, y=
94 |x|};] rp:(bnti]ecxoe};)emeH}ll/Ie ’ bubmmorexa LOK
. . https://m.edsoo.ru/7f434d38
YPaBHEHHI U CUCTEM YPaBHEHHH
IToBTOpEHNE OCHOBHBIX MOHATHH U
| o s
Beepoceniickas mpoBepotHas https://m.edsoo.ru/7f4371aa
pabota
HToroBast KOHTpoJsIbHAs paboTa /
96 Bcepoccuiickas npoBepoyHas bubmmorexa [IOK
paGora https://m.edsoo.ru/7f434eb4
97 IToBTOpEHNE OCHOBHBIX OHATHI U




METOIOB KYpPCOB 7 U 8 KJIaCCOB,
000011IeH1E 3HAHUN

[ToBTOpEHME OCHOBHBIX MOHITUHI U

bubnuorexa [JOK

98 1
METOIOB KypeoB 731 8 knaccos, https://m.edsoo.ru/7f43736¢
000011IeHNEe 3HAHUI
IToBTOpPEHNE OCHOBHBIX ITOHATHI U
99 p 718 1 but6mmoreka [JOK
METOJIOB KypeoB uH KIACCos, https://m.edsoo.ru/7f437510
000011IeH1E 3HAHUIA
[ToBTOpEHNE OCHOBHBIX MOHITHHA U
100 METOJIOB KypCOB 7 U 8 KJIaCCOB 1 bubmmorexa [IOK
7108 KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHUH
[ToBTOpEHME OCHOBHBIX MOHITUH U
101 METOH0B KypcoB 7 U 8 KJIaCCOB 1 bubmmorexa [OK
FIOB KYP . ’ https://m.edsoo.ru/7f436b88
0000111eHHe 3HAHUIH
[ToBTOpEHNE OCHOBHBIX MTOHITHHA U
102 METOJIOB KypcOB 7 B 8 KJIaCCOB 1 buGmorexa HOK
/0B KYP . ’ https://m.edsoo.ru/7f437858
000011IeHNE 3HAHNI
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOIT'PAMME




9 KVIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTtposabHbie
padoTbI

IIpakTHuyeckune
padoTbI

Jlara
U3yYeHHUs

DJIEKTPOHHBIE
nupposbIe
o0pa3oBare/ibHbIE

pecypchbl

PammmonannHBIE gmcna,
HWppalOHAIIbHBIC YU CIIa, KOHEUHBIE
OCCKOHEYHBIC JECATUIHBIC IPOOH

MHOXECTBO JIeHICTBUTEIIFHBIX YHCEIT;
JIEVCTBUTEIBHBIC YHCIIa KaK
OCCKOHEYHBIC JCCATUIHBIC APOOH

B3anMHO 01HO3HaYHOE COOTBETCTBUE
MEKy MHOKECTBOM JIEMCTBUTEIBHBIX
YUCEI U MHOYKECTBOM TOUEK
KOOPJAVUHATHOM MPSIMOM

CpaBHeHuE 1eHCTBUTEIbHBIX YHCET,
apupMeTHYeCcKre JeHCTBUS C
NEeNCTBUTENBbHBIMH YUCIIaMU

[TpubmmxkE€HHOE 3HaUCHNE BEJTUYUHBI,
TOYHOCTb MPUOIMKEHUS

OxkpyrieHue yucen

OxpyrieHue uucen

[Ipukunka u orieHKa pe3yJbTaToOB
BEIYHCIICHUN

[Ipuknaka u o1ieHKa pe3yJbTaToOB
BBIYUCIIEHUH

10

JIunelinoe ypaBHeHue. Pemenue

bubnunorex LJOK




YpPaBHEHUM, CBOJAIINUXCS K JIMHEHHBIM

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

JIuneitnoe ypaBHeHue. Pemenue

1 YPaBHEHUH, CBOISIIUXCS K TUHEUHBIM
KBanparHoe ypaBHenue. Pemenue
12 YPaBHEHUH, CBOISALLIMXCS K bubmmorexa [OK
https://m.edsoo.ru/7f43¢c542
KBa/IpaTHBIM
KBagparnoe ypaBuenue. Pemenue
13 ypaBIfeHHﬁ, cylfo,u;lmﬂxcsl K buGmorexa HOK
https://m.edsoo.ru/7f43c542
KBa/IpaTHBIM
14 bukBangpaTHbie ypaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f43¢3d0
15 bukBaapaTHbie ypaBHEHUS bubmorexa [IOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl perienns: ypaBHEHUM
16 TpeTbel U YETBEPTOM CTEIIEHEN
pa3oKeHUEM Ha MHOKHUTEIN
[Ipumeps pemieHnst ypaBHEHHM
17 TPEThEH U YETBEPTOM CTENIEHEN
pa3IoKEHUEM Ha MHOKHUTENN
18 Pemenue npoOHO-panoHaIbHBIX but6mmoreka [JOK
YpaBHECHHI https://m.edsoo.ru/7f43c9b6
19 Pemenue 1poOGHO-paiOHAIBHBIX bu6muoreka [IOK
ypaBHEHHI https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekcToBBIX 3a/1a4
anredpandecKkuM MeTOIOM
71 Permrenuie TEKCTOBLBIX 32124
anredpandecKuM METOI0M
22 Pemenue TekCTOBBIX 3aa4




anre0pandecKuM METOI0M

KonTponbhas pabota no teme

23 "YpaBHeHMs ¢ OAHON EpEMEHHON"
24 VYpaBHEHUE C IBYMS IEPEMEHHBIMH U bubmuoreka [JOK
ero rpaguk https://m.edsoo.ru/7f43d0b4
75 VYpaBHeHuUE C AByMs IEPEMEHHBIMU U bubnmnorexa [IOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
2 CucreMa IByX JUHEUHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU U €€ peIIeHUe
27 Cucrema 1ByX JIMHEHHBIX YpaBHEHUM
C IByMsI [IEPEMEHHBIMU U €€ pelIeHHe
73 Cucrema IByX JIMHEHHBIX ypaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ pelIeHre
29 Cucrema IByX JIMHEMHBIX YpaBHEHUI
C IByMsI IEPEMEHHBIMU U €€ peIIeHne
Pemenue cucrem AByX ypaBHEHHIH,
30 OJIHO U3 KOTOPBIX JII/I}I]{ef}IIII:OC, a Ipyroe bubmorexa [OK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENECHU
Pemenue cucrem AByX ypaBHEHHI,
31 OJIHO U3 KOTOPBIX JH/I}I;G;IIII{)oe, a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOpO# CTENEHU
Pemenue cucrem AByX ypaBHEHHI,
32 OJIHO U3 KOTOPBIX JUHEUHOE, a IPyTroe
— BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHHI,
33 OJIHO U3 KOTOPBIX JIUHEHHOE, a Ipyroe
— BTOpOM CTENEHU
34 I'paduaeckas uaTEpIIpETALINA




CHCTEMBbI YPaBHEHHH C IByMs
NepEMEHHBIMU

Perienue TEKCTOBBIX 3a/1a4

33 anredpanvdeckum crocodbom
36 Pemrenne TekcTOBBIX 33124
anreOpandecKkuM crocooom
37 Konrponbnas pabota no teme
"CucreMbl ypaBHEHUI"
33 YucnoBble HEpaBEHCTBA U UX
CBOICTBa
39 YucnoBble HEpaBEHCTBA U UX bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIunelinble HepaBEHCTBA C OTHOU bubmmoreka [JOK
IIEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHble HEPABEHCTBA C OAHOMN but6mmoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
4 JInHeHbIE HEpaBEHCTBA C OJJTHOM bu6muoreka [IOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CurcreMbl IMHENHBIX HEPABEHCTB C
OJIHOM NEPEMEHHOM U UX PEILIECHUE
44 CucTreMbl TIMHEHHBIX HEPABEHCTB C
OJIHOM NEPEMEHHOM U UX pEIlECHUE
45 CucreMbl IMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHOM U X pelleHUEe
46 KBanpaTHble HEpaBeHCTBa U UX bu6muoreka LIOK
peueHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HepaBeHCTBa U UX bubmuoreka [IOK

peleHne

https://m.edsoo.ru/7f43b21e




KBaZ[paTHBIC HCPAaBCHCTBA U UX

but6mmoreka [JOK

4% peueHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBa U UX
peleHue
50 KBanpaTHble HepaBeHCTBa U UX
pelieHue
I'papnueckas uaTEpIIpETaLINA
51 Hepp;pBeHCTB u CHCTepM I;IepaL]ISGHCTB c Bubmmorexa HOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
I'paduueckas uHTEpIIpETALUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEpEMEHHBIMU
53 KonTponbhas pabora 1o Teme
"Hepasencrna"
54 KBangparuunas pyHkims, e€ rpaduk u bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBanpatuunas Qynkuus, e€ rpaduk u bubmmoreka [JOK
CBOMCTBa https://m.edsoo.ru/7f439842
56 KBanparuunas pynkmms, e€ rpaduk u bu6mmoreka [IOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEPIIUHBI bu6mmoreka [LIOK
mapadoJIbl, 0Cb CAMMETPHH MapadOJIbI https://m.edsoo.ru/7f439eb4
53 [Tapabosa, KOOpAUHATHI BEPIITHHBI bubmmoreka [JOK
napaboIIbl, 0Ch CHMMETPHHU 1apaldoIbl https://m.edsoo.ru/7f43a03a
59 [Tapabosa, KOOpAMHATHI BEPLIMHBI bu6muoreka [IOK
1apaboJIbl, OCb CHMMETPHH MTapadoJIbI https://m.edsoo.ru/7f43alac
60 ITapa6oa, KOOpAUHATHI BEPIIUHBI bubnuoreka LIOK

napa0oJIbl, 0Ch CHUMMETPHHU apadoJIbl

https://m.edsoo.ru/7f43a3le




[Tapabo:a, KOOpAMHATHI BEPIIUHBI

but6mmoreka [JOK

ol napaboIIbl, 0Ch CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43a526
) [TapaGosa, KOOpAMHATHI BEPUINHBI
napaboJibl, 0Cb CHMMETPHH MapadoJIbl
63 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
64 I'padpuxu pynxmmii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkmmii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[x|
66 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkumit: y =kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduku pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vx, y=[X|
69 KonTponbHas pabota 1o reme bu6nuoreka LIOK
"®yHK1mn" https://m.edsoo.ru/7f43ab84
70 [TonsiTHE ynCcnOBOM bu6mmoreka LIOK
MOCJIEA0BATENBHOCTH https://m.edsoo.ru/7f43e6c6
3aaHue ocae0BaTeIbHOCTH
71 PEKyppeHTHOM GopMyIIoii n bubmmorexa [IOK
. https://m.edsoo.ru/7f43ebda
dhopmyIioit n-ro uieHa
7 Apudmernueckas ¥ reoMeTpuIecKas bubnuotexa [IOK
MPOTrPECCUU https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas U TeOMETpUYECKas bu6mmoreka [JOK
[porpeccuu https://m.edsoo.ru/7f43{3b4
74 @opmyJIbl N-TO WICHA bubnmoreka [JOK




apumeTHuyecKoil 1 TeoMeTPUUIECKOM
MPOTrPeCCUil, CyMMBI TIEPBBIX N
YJICHOB

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

75

@opMyIIbI N-TO YJIEHA
apru(METHIECKON U TEOMETPUIECKOI
IIPOrPECCUM, CYMMBI ITEPBBIX N
YJICHOB

bubnunorexka [IOK
https://m.edsoo.ru/7f43ef2¢c

76

@opMyIIbI N-TO YJICHA
apu(METHIECKON U TEOMETPUIECKOM
IIPOTrPECCUM, CYMMBI ITEPBBIX N
YJICHOB

bubnunorexa [IOK
https://m.edsoo.ru/7f4310c6

77

@opMyIIbI N-TO YJICHA
apru(METHIECKON U TEOMETPUIECKOI
IIPOTPECCUM, CYMMBI ITEPBBIX N
YJICHOB

bubmnorexa [JOK
https://m.edsoo.ru/7f43172e

78

®opMyJIbl N-Io WieHa
apu(pMETHYECKON U TeOMETPUUECKOI
IIPOrpeCCUil, CyMMBI IIEPBBIX N
YJICHOB

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

79

N3006paxkeHne 4jieHoB
apuMeTHUYeCcKOil U TeOMETPUIECKOM
MPOTrPECCU TOUKaMH Ha
KOOPIAMHATHOM MJIOCKOCTH

80

N300paxkeHne 4ieHoB
apuMeTHUIeCcKOil U TeOMETPUIECKOM
MPOTrPECCU TOUKaMH Ha
KOOPAMHATHOM MJIOCKOCTH

81

JInHeWHBIN U SKCIIOHEHIIMAIbHBIN
poct




82

CnoxxHbIe IIPOLCHTLI

but6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

&3

CrnoxxHEIe IPOLCHTLI

but6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

Konrponsnas padora o Teme
"YycioBeIe ITOCIEN0BATEILHOCTH"

but6mmoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHme, 0600IIEHNE 1
CHCTeMaTH3alus 3HaHUH. 3aITiCh,
CpaBHEHUE, ICHUCTBUS C
IECTBUTEILHLIMU YHCIIAMH,
YHUCJIOBAs MpsMast

86

[ToBTOpenue, 06001ICHIE U
cucteMmarusanus 3HaHuil. [IponenTsl,
OTHOILIEHUS, IPONIOPLIU

87

[ToBTOpEeHUE, 0000IICHNE U
cUCTEeMaTU3alus 3HAHUM.
Oxpyrnenue, NpuOImKEHHE, OIICHKA

88

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTu3aIus 3HaHuM. Pemenue
TEKCTOBBIX 337124 apu(hMEeTUICCKUM
crrocooom

bub6nunoreka [IOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pemmenue
TEKCTOBBIX 337124 apu(PMETUICCKUM
CII0COOOM

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

90

[ToBTOpeHue, 06001IeHNE 1
cUCTeMaTHu3aIus 3HaHuM. Pemenue
TEKCTOBBIX 337124 apu(PMETUICCKUM
crrocooom

but6mmoreka [JOK
https://m.edsoo.ru/7f443fea




[ToBTOpeHmE, 0000IICHNE 1
cUCTeMaTH3allis 3HaHUI.

but6mmoreka [JOK

o1 [IpeobpazoBanue anredOpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYyCTUMbIE 3HAUCHUS
[ToBTOpeHME, 0000IICHNE 1

9 cUcTeMaTu3alus 3HaHUM. bubnnorexa [JOK
[IpeobpazoBanue anredOpandecKkux https://m.edsoo.ru/7f444364
BBIPXKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpEeHUE, 0600IICHNE U

93 CUCTEeMaTH3allus 3HAHUM. bubmmoreka [JOK
[IpeobpazoBanue anredOpandecKux https://m.edsoo.ru/7f444612
BBIPKEHUH, TOMYyCTUMbIE 3HAUCHUS
[ToBTOpenue, 00001IICHNE U

94 cUcTeMaTu3alus 3HaHUM. bubnuotexa [IOK
[IpeobpazoBanue anredOpandecKux https://m.edsoo.ru/7f444a94
BBIPAYKEHUH, TOMYyCTUMbIE 3HAUECHUS
[ToBTOpeHUe, 06001mIeHNE 1

95 cucremaTusauus 3HaHui. QyHKIUU: bubnnorexa [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f444c56
byHKUIMN
[ToBTOpeHue, 06001IeHNE 1

9% cucremaTusauus 3HaHui. QyHKIUuU: bubnnorexa [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44444
byHKINN
[ToBTOpeHUE, 06001IIeHNE 1

97 cucrtemaTusanus 3HaHui. OyHKIUU: bubnnorexa [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKUIMN

98 [ToBTOpeHmE, 06001ICHNE U bubnuotexa [IOK




cuctemMaTu3anus 3HaHu. OyHKIHH:
IOCTPOEHUE, CBOMCTBA U3YUECHHBIX
byHKUIMN

https://m.edsoo.ru/7f4452¢6

[ToBTOpEeHME, 0000IICHNE U
cUcTeMaTu3alus 3HaHUM.

bubnunorexka [IOK

99 1
I'padmyeckoe pemieHne ypaBHCHUN 1 https://m.edsoo.ru/7f445516
UX CHCTEM
[ToBTOpEeHME, 0000IICHNE U
cUCTEMaTH3allis 3HaHUI.

100 y 1
I'padmyeckoe peieHNe ypaBHEHUN U
UX CUCTEM

101 HroroBast KOHTpoOJbHAs paboTa 1

102 O606I.EICHI/I€ M CHCTEMAaTHU3aLUs |
3HAHUI

OBUIEE KOJIMYECTBO YACOB I1O 102

I[TPOITPAMME







IPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOU ITPOI'PAMMBI

7 KJIIACC

Kon
NpoBePsAEMOro
pe3yiabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

1

Yyiciia ¥ BEIYACIICHUA

1.1

BI)IHOJ'IHSITI), coyerada YCTHBIC n IIMCbMCHHBIC HpI/IéMI)I,

apI/I(I)MeTI/I‘lCCKI/Ie JIEUCTBUS C pairOHaJIbHBIMHU YU CIIaMU

1.2

Haxoauts 3HAYCHUsI  YHCJIOBBIX BBIpAKCHUH, MIPUMEHSITh
pa3zHooOpa3Hbie CIOCOOBI M MPUEMBI BHIYUCICHUS 3HAUCHUN JPOOHBIX

Bpra)KeHHfI, CoAcCpIKalInX OOBLIKHOBEHHBIE U JCCATHUYHBIC )IpO6I/I

1.3

[lepexomuth oOT omHOW (OPMBI 3amUCH YHCEN K JPyrou
(mpeoOpa3zoBeIBaTh  JECATUYHYIO  ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0O B JIECATUYHYIO, B YACTHOCTH, B OECKOHEUHYIO

JECSITUYHYIO IpO0b)

1.4

CpaBHUBaTh U yHOPSAA0YUBATH PallMOHATIbHbBIE YUCIIA

1.5

OxpyriaTs uncna

1.6

BpINOAHATE NPUKUIKY U OLEHKY pe3ysibTaTa BBIYUCICHUN, OLEHKY
3HAQYEHU  YHUCJIOBBIX  BBIPAKCHUU. BBIMONMHATE  IEUCTBUS €O

CTCIICHAMU C HATYpaJIbHBIMHA IIOKAa3aTCIIAMU

1.7

HpI/IMeHHTB MNpU3HAKKU AOCIUMOCTH, PA3JIOKCHHUEC Ha MHOXHUTCIN

HAaTypAJIbHBIX YUCEII

1.8

Pemlate  mpakTUKO-OpPMEHTHPOBAHHBIE  3aJayd, CBS3aHHBIE C
OTHOLIEHUEM BEJINYUH, IIPONOPLUOHAIBHOCTBIO BEJINYUH,
IIPOLICHTAMM, MHTEPIPETUPOBATh pe3yJbTaTbl pelIeHus 3axad C
Y4ETOM OTPAHMYEHUI, CBSA3aHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB

Anrebpanueckue BRIPaKeHUS

2.1

Hcnonp3oBaTh  anr e6pa1/1quI<y10 TCPMUHOJIOTUIO U  CHUMBOIJIUKY,

IIPUMCHATDb et B Ipouecce OCBOCHUA yqeGHoro Marcpuajia




Haxomute 3HAuYeHHs 6YKBeHHBIX BLIpa)KeHI/Iﬁ npn  3aJlaHHbIX

22 3HAYEHUSX EPEMEHHBIX
)3 Bommonssate  npeoOpa3oBaHust ILEIOTO  BBIPAKEHUST B  MHOTOYJIEH
. MIPUBEICHUEM TIOJJOOHBIX ClIAaraeMbIX, PACKPBITHEM CKOOOK
BBINOMHATE YMHOXKEHHE OHOWIEHA HA MHOTOWIEH M MHOTOWIEHA Ha
24 MHOTOWIEH, MPUMEHSATh (OPMYJBI KBagpaTa CyMMBI H KBajpara
pa3HOCTH
Ocy1ecTBIATh pa3aoKEeHNE MHOTOWIEHOB HA MHOXKUTEIH C TIOMOIIIBIO
2.5 BBIHECEHHMS 32 CKOOKH OOILEro MHOXKHUTENS, TPYIITUPOBKH CIIaraeMbIX,
IpUMEHEHUs. POPMYJI COKPAILIEHHOIO YMHOXKEHUS
Y [IpumMensaTh npeoOpazoBaHUs MHOTOWIEHOB JUIS PELLEHUs Pa3INYHbIX
. 3a/1a4 U3 MaTEMaTHKHU, CMEKHBIX IIPEMETOB, U3 PEaJIbHON IIPAKTUKH
57 Hcnonbp30BaTh CBOMCTBA CTENEHEH C HATYPAJIbHBIMHM I0Ka3aTEIsIMU
' JUTSI TIPe0Opa30BaHUs BBIPAKEHUI
3 VYpaBHEHHs 1 HEPAaBEHCTBA
Pemwlate nuHENHBIE ypaBHEHUS C OJHOM IEPEMEHHOM, NPUMEHSIA
3.1 IIpaBWJIa NIEPEX0/a OT UCXOJHOTO YPAaBHEHHUs K PABHOCUIIBHOMY €MY.
[IpoBepsTh, SABISIETCS JIM YUCIIO KOPHEM YPaBHEHUS
15 [Ipumenars rpaduyeckue METOAbI MPU  PEUICHUH  JIMHEHHBIX
' YPaBHEHHUI U UX CUCTEM
13 [TonOupats npuMepsl nap 4ucesl, ABISIOLIMXCS PEeLIeHUEM JTHMHEHHOro
. YPaBHEHHUS C IBYyMs IEPEMEHHBIMU
CtpouTth B KOOPAMHATHOM MJIOCKOCTU TpauK JUHEHHOTO ypaBHEHUS C
3.4 JIBYMsI TIEPEMEHHBIMU; MOJb3YSICh TPaPUKOM, MPUBOJIUTH MPUMEPDI
pelIeHNs] ypaBHEHUS
15 Pemats cucTeMbl IBYX JIMHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH,
' B TOM 4Hclie TpapuuecKu
CocTaBnsTh U pemaTh JIMHEHHOE YpaBHEHNE WM CUCTEMY JIMHEWHBIX
3.6 YPaBHEHHUI IO YCJIOBHIO 3a7ja4l, HHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4M [10JIy4E€HHBIH pe3ybTaT
4 Koopaunats! u rpaduku. @yHKuuu
N300pakaTh Ha KOOPJMHATHOW MPSAMOW TOYKH, COOTBETCTBYIOIIUE
4.1 3alaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH, WHTEPBAJbI, 3alACHIBATH

YHUCJIIOBBIC IIPOMECKYTKH Ha anre6pa1/1quKOM SA3BIKC




4.2

OtmeyaTs B KOOpI[PIHB.THOﬁ INIOCKOCTH TOYKHM II0 3aJaHHbIM

KOOpJIMHATAM

43

Crpoutsb rpaduku TuHEHHbIX QyHKIUH. CTpouTh rpaduk GyHKIHHA Y

= Ix|

44

OnuceiBaTh ¢ MOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHMOCTH MEXKIY
BEIMYMHAMU: CKOPOCTb, BPEMs, DPACCTOSHHE, IIEHY, KOJUYECTBO,

CTOMMOCTb, TPOU3BOIUTEIIHPHOCTD, BpeMs, 00bEM pabOThI

4.5

Haxoauth 3HaUeHNE PYHKIINN IO 3HAYCHHIO € apryMeHTa

4.6

[lonumare rpaduueckuii  Ccmocod MpeACTaBICHUS M aHaIHM3a
uHpOpMalUY, U3BIEKaTh M WHTEPHPETUPOBATh HH(DOpPMALUIO U3

rpauKOB peabHBIX MPOILECCOB M 3aBHCUMOCTEH

8 KVIACC

Kon
MpoBePsAEMOro
pe3yjabTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

Yyiciia ¥ BEIYACIICHUA

1.1

Hcnonn3oBaTh Ha4daJIbHBIC MMpEaACTaBJICHUA (o) MHOXECTBEC
ﬂeﬁCTBHTCHLHBIX quceil OJid CpaBHCHUA, OKPYIJICHUA U BBIHHCHCHHﬁ,
1/1306pa>1<aTL I[GﬁCTBI/ITCJIBHI;IG qyucjla TOYKaMH Ha KOOpI[HH&THOfI

IPSIMOU

1.2

HpI/IMeHHTB IIOHATHC apn(bMeTqucxor (V) KBaaApaTHOI'O KOpH4,
HaxXOJUTb KBaApaTHBIC KOPHH, MHCIOJIB3YysA IIpHU H€O6XOI[I/IMOCTI/I
KaJIbKYJISATOP, BBIIIOJIHATH npeo6pa30BaHI/I;1 BBIpa)KeHPIfI, COACPIKAIIUX

KBaJIpaTHBIE KOPHU, UCIIONIb3Ys CBOICTBA KOpHEU

1.3

Hcnonp3oBaTh 3amucd  OOJBIIMX M MAaJIBIX YHCEI C IIOMOIIBIO

JECATUYHBIX ApoOei u crenenei yucna 10

AnreGpanyeckre BbIpayKeHHs

2.1

HpI/IMeHHTI) IIOHATHUC CTCIICHHU C LCJIBIM ITOKAa3aTcJIEM, BBIIIOJIHATH
npeo6pa3OBaHI/1;1 BLIpa)KeHPIfI, CoACp)Kalmunx CTCICHU C LCJIbIM

IIOKa3aTCJICM

22

BoImonHATE  TOXKAECTBEHHBIE  MPeoOpa3oBaHUsA  PAlMOHAIBHBIX

BBIpa)KCHI/Iﬁ Ha OCHOBC IIpaBUI JeHCcTBHI HajJ MHOroO4YJeHaMu H




anredpandecKkuMu ApoOsMu

23

P aCKJIaJbIBaTb KBa,I[paTHBII;’I TpéX‘IJ'IeH Ha MHOKHNTCIIN

24

[IpumensaTh mpeoOpa3oBaHUs BBIPAXKEHUHN I PEIICHUS Pa3IHYHBIX

3a1a4 3 MaT€MaTuK, CMCXKHBIX IIPEAMETOB, U3 pea.anoy"I IMPAKTUKH

VYpaBHEHUs U HEPABEHCTBA

3.1

Pemate JMHEHHBIE, KBaJgpaTHbIE yPaBHEHHUA W PALMOHAIBHBIC
YPAaBHEHUS, CBOJISIINAECS K HUM, CUCTEMBI ABYX YPaBHEHHUH C JABYMs

NEPEMECHHBIMU

32

[IpoBomuTh mpoOCTEWIINE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHMH, B TOM 4YHCIeé C TpPUMEHEHHEM TIpapUuecKux
npescTaBieHui (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHUE WM CHUCTEMa

YpaBHEHUI pELIEHMs, €CIIM UMEET, TO CKOJIbKO, U IIPOYEe)

3.3

Ilepexoguts OT cnoBecHOW  (OpPMYNIUPOBKM  3amaud K €€
areOpanyeckoil MOJEIN C MOMOIIBIO COCTAaBJICHUS ypaBHEHMs WIN
CUCTEMBl yPaBHEHUN, WHTEPIPETUPOBATL B COOTBETCTBUU C

KOHTCKCTOM 3aJadu HOHy‘lCHHBIfI pe3yiibTaTt

3.4

[IpuMeHsATh CBOWMCTBA YMCIIOBBIX HEPABEHCTB JIJIsI CPABHEHUS, OIICHKH,
peuaTh JIMHEWHbIE HEPaBEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  IpaUYecKyr0  WUIIOCTpPAIlMI0  MHOXKECTBAa  pEIIeHUi

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUA

4.1

[lonuMaTh ¥ UCHONB30BaTh (PYHKLUMOHAIbHbIE IOHATUS M A3BIK
(TEpMHHBI, CHUMBOJHMYECKHE OOO3HAYEHHs), ONPEACIATh 3HAYCHHE
(GYHKIMM O 3HAYEHUIO apryMEHTa, ONpeleNsTh CBOWCTBA (YHKIUH

1o e€ rpauxy

4.2

Ctpoutb rpadKy eMEeHTapHBIX (DYHKIHIA BUIA:
y =k/x

kix

, Y=X% y= X% y= |X|, onuChIBaTh CBOWCTBA YHCJIOBON (PYHKIIUHU IO &
rpacuxy




9 KUIIACC

Kon
NpoBepsieMoOro
pe3yjabTara

HpOBepHeMble NMPEAMETHBIC PE3YJbTATHI 0CBOCHUSA OCHOBHOI1
06p330BaTeJH)H0ﬁ nmporpaMmmbl OCHOBHOT O 001ero 06p330BaHI/Iﬂ

1

Uncna v BEIYHUCIICHUS

1.1

CpaBHI/IBaTI) U ynopsaaouMBaTh pPAlMOHAJIBHBIC W HWPPAlMOHAIIBHBIC

quciia

1.2

BrimonaaTs apI/I(l)MCTI/I‘-ICCKI/Ie HCﬁCTBHSI C palMOHAaJIbHBIMU YUCJIaMH,
coucTasd YCTHBIC U ITHMCHbMCHHBIC HpI/IéMI)I, BBIITOJIHATH BBIYMCJIICHHUS C

HppalMOHAJIbHBIMHA YUCJIaMHU

1.3

Haxonuth 3HayeHus cTeneHed C LEeNbIMU MOKa3aTelsiMU U KOpHEH,

BBIYHCIIATH 3HAYCHUS YHCIIOBBIX BBIpa}KeHI/Iﬁ

1.4

OprFJ’I?ITI) [[CflCTBI/ITGJ'H)HLIC 4ucia, BBIIOJHATD NPUKUAKY PE3YyJIbTaTa

BBIYMCIICHUM, OLIEHKY YHUCJIOBBIX BBIPAKEHHI

YpaBHEHUs U HEPABEHCTBA

2.1

Pemath  nuHelHBIE W KBaJpaTHbIE  ypaBHEHUs, ypaBHEHUS,

CBOJISIIIIMECS K HUM, MTPOCTeHIINe APOOHO-pallMOHATbHbIE YPAaBHEHUS

22

Pewiates cucteMbl ABYX JTUHEHHBIX YPABHEHUN C IBYMs [IEPEMEHHBIMU
U CUCTEMBI JIByX YPAaBHEHMI, B KOTOPBIX OJTHO YPaBHEHUE HE SABIIACTCS

JIMHENHBIM

23

Pemate TeKCTOBBIE 3a/aud aireOpanyecKuM CIOCOOOM € MOMOUIbIO
COCTaBJICHUSI YPAaBHEHMS WJIA CHUCTEMBI JIByX YPAaBHEHWH C IBYyMs

NEPEMCHHBIMU

24

[IpoBomuTh mpoOCTEHIINE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
ypaBHEHHH, B TOM 4UHCIE C MPUMEHEHHEM TIpapuiecKux
MIPECTABICHUN (HalIpUMep, yCTaHABIMBATh, UIMEET JIN ypPaBHEHHUE WU

cucreMma ypaBHCHI/Iﬁ peuicHu, €CJIiu UMECT, TO CKOJ'ILKO)

2.5

Pemate  nuHeliHblE  HEpaBEHCTBA,  KBaJpaTHble  HEPaBEHCTBA,
n300paxkaTh pelleHrne HEPAaBEHCTB Ha YUCIIOBOM MPSMOM, 3alUCHIBATh

PCIICHUC C IOMOIIBKO CUMBOJIOB

2.6

Pemrate cucTteMBl JTMHEHHBIX HCPABCHCTB, CHCTCMbl HCPABCHCTB,

BKJIIIOHYAOMMC  KBAaApaTHOC  HCPABCHCTBO, I/1306pa)KaTB peuICHuC




CUCTEMBbI HCPABCHCTB Ha YHCJIOBOM HpﬂMOI‘/’I, 3alMUMCbIBaTh PCUICHUC C

IIOMOIIBIO CMMBOJIOB

2.7

Hcnonb30BaTh HEpaBeHCTBA MTPH PEILICHUH PA3IUYHbBIX 33124

DOyHKIMHU

3.1

PacnosnaBate  (QyHKIMM  WM3YYEeHHBIX  BHIOB.  [loka3bIBaTh
CXEMAaTUYECKHU PACIIOIIOKEHHUE HAa KOOPJMHATHOMN TUNIOCKOCTH TPauKOB
bynkui Buna: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHIMOCTH OT

3HaueHUH K03(h(PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA

32

Iloka3plBaTh  CXEMAaTUYECKH  PACIOJIOKEHHE HAa  KOOPAUHATHOMN
TUTOCKOCTH TpaukoB QyHKIWH Bupa y = VX, y = |[X| ¥ ONHCHIBAaTh

cBoOMCTBa (QyHKIINUN

3.3

Crpouts u wm300pakaTh CXEMaTHYECKd TpapuKH KBaJPATHIHBIX
(GyHKIMH, OMHMCHIBATH CBOWCTBA KBAaAPATUYHBIX (DYHKUMH MO HX

rpagukam

3.4

PacnioznaBate kBajgpaTHMuHyr0 GYHKIUIO 1O (Qopmyse, NPUBOIUTH
IpUMephl KBaIPpATHUHBIX (YHKIMI U3 pealibHOM KU3HU, (PU3HKH,

TEOMETPUU

ApudmeTrueckasi 1 reoMeTpudecKasi Iporpeccuu

4.1

Pacno3naBath apuMeTHUECKyI0 U TEOMETPHUYECKYIO TIPOTPECCUU TIPH

Pa3HBIX crIoco0ax 3a/1aHus

4.2

BBINONHATE BBIYMCICHUSI C HCIOJNB30BAaHHEM (QOPMYN A-TO YiieHA
apupMeTHYeCKOl U TeoMEeTpPUUYECKO MpOorpeccuii, CyMMBbl MEPBBIX N

YJICHOB

43

N3o0paxaTh 4ieHBI MOCIEAOBATEILHOCTH TOYKAMHU Ha KOOPIMHATHOM

TIJIOCKOCTH

44

Pemiate 3amaun, CBsA3aHHBIE C YUCJIOBBIMU TOCIEIOBATEIHHOCTSIMH, B
TOM 4HCJI€ 3aJaud U3 peaJbHOM JKU3HM (C MCIOJIb30BaHUEM

KaJbKYJISATOPa, HU(POBBIX TEXHOIOTHH)




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT CO/lep/KAHUS
1 Uucna u BEIYUCIICHUS
JpoOu OOBIKHOBEHHBIE M JECATUYHbIE, IEpeXo] OT OAHON (hopMbl 3amucu
1.1 npobeit k apyroi. IloHaTne pannMoHaIBHOTO YHCIA, 3alHCh, CPABHEHHE,
YHOPSAAOYMBAHUE PAlIMOHATIBHBIX YHUCEIT
12 Apudmernueckre AeUCTBUS C pallMOHAIBHBIMU yiciiaMu. Pemenue 3anau u3
' peanbHOM MPaKTUKKM HA YacTH, HAa APOOH
13 CreneHb ¢ HaTypajbHBIM I[IOKa3aTeJeM: OIpeJesieHHe, MpeoOpa3oBaHKe
' BBIPa)KEHUI1 HA OCHOBE OIPEIENICHHS], 3alIUCh OOJIBIINX YHUCEI
14 [TporeHTHI, 3anKCh MPOIIEHTOB B BUAE APOOH U JAPOOH B BUE IPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA IIPOLICHTHI, PEIICHNE 3aa4 U3 PEAJIbHON IIPAKTUKH
s [IpumeHeHre NPU3HAKOB  JEIMMOCTH, DPAa3JIO)KEHHE HAa  MHOXUTENU
' HaTYypaJIbHBIX YHUCEI
L6 PeanmpHple  3aBHCMMOCTH, B TOM  4YHClIEe TpsMas ©  oOpaTHas
' IIPONIOPLIMOHAIILHOCTH
2 AnreGpanyeckre BbIpaKEHUs
21 IlepeMeHHBIE, YNCIOBOE 3HAYECHUE BBIPAKEHUS C NEPEMEHHOM. JloImyCcTUMBbIE
' 3HA4YECHUS NIEPEMEHHBIX
7 [IpeacraBneHne 3aBUCUMOCTH MEXIY BEIMYMHAMM B BHUIE (OPMYJIBL.
' Berancnenus mo ¢popmyinam
53 [IpeoOpazoBanue  OYKBEHHBIX  BBIP@KEHHUH,  TOXKICCTBEHHO  PaBHBIC
' BBIPA)KCHUS
24 CBolicTBa CTENEHU C HaTypaJbHbIM MIOKa3aTeIeM
55 OpHownenbl 1 MHorowieHbl. CteneHb MHorouieHa. CioeHHue, BhIUUTaHUE,
' YMHOKEHUE MHOTOUJIEHOB
6 DopMyJIbl COKpAIIEHHOTO YMHOKEHUS: KBalpaT CYMMBbI U KBaJpaT Pa3HOCTH.
' ®opmyJia pa3HOCTH KBaApaToOB. Pa3ioxkeHne MHOrOWIEHOB HA MHOXKUTEIHN
3 VYpaBHeHust




VYpaBHeHHE, KOpEHb YpaBHEHUs, IpaBuUja IpeoOpa3oBaHUs YypaBHEHUS,

> PAaBHOCUIIBHOCTb YPaBHEHUI
32 JInHeitHOe ypaBHEHHE C OJHOW MEPEMEHHOW, YMCJIO KOPHEH JIMHEWMHOIrO
' YpPaBHEHUS, PELIEHUE TUHEUHBIX YPABHEHUI
13 CocraBneHue ypaBHEHUH MO YCJIOBHIO 3a/layu. PerieHne TeKCTOBBIX 3a1ay C
' IIOMOILBIO YPaBHEHUN
34 JluneitHOe ypaBHEHHE C ABYMS NIEPEMEHHBIMH U €T0 rpaduk
CucreMa IBYX JIMHEHWHBIX YpPaBHEHHUUM C JByMsl NIepeMEHHBbIMU. Perenue
3.5 CHCTEM ypaBHEHHH CIIOCOOOM MOJCTaHOBKH. [IprMepsl pereHns: TeKCTOBBIX
3a]1a4 ¢ TIOMOIIBIO CUCTEM ypaBHEHUN
4 Koopaunate! u rpaduku. OyHKITUH
4.1 KoopanHara Touku Ha npsMou
42 UYucnossle npomMexyTku. PaccTossHre MeXy AByMs TOUKaAMH KOOPJMHATHOU
' pAMOM
43 [TpsmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U opAUHATA
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTU
d [Tpumeps! TpadukoB, 3amaHHBIX (popmynamu. UreHue rpaukoB peambHBIX
' 3aBHCUMOCTEN
4.5 [Tonstue pynkuuu. I'padux pynkuun. CpoiictBa GyHKIUN
4.6 Jluneiinas pynkmus, e€ rpaduk. ['paduk GyHkmm y = [X|
47 I'papuueckoe pelieHne JUMHEWHBIX YpaBHEHUM M CUCTEM JIMHEMHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
1 Yucna 1 BBIYUCIICHUS
- KBanpatHelit kopeHb u3 uyucna. [loHATHe 00 HppaMOHAIBHOM YHCIIE.
' Jecsatuunble mpUOIMKEHNS UPPAMOHATBHBIX YHCE
CpoiicTBa apupMeTHYeCKHX KBAJPATHBIX KOPHEH M WX MPHUMEHEHHE K
1.2 peoOpa3OBaHUIO0 YHCIOBBIX BBIPAXKEHUN U BBIYUCICHUSM. J[eHCTBUTEIbHBIE
yucia
1.3 Crenens ¢ LeNbIM MoKa3aTesaeM U e€ cBoricTBa. CTaHAapTHAS 3alUCh YHCTa




2 AnreOpanyeckre BhIpaKEHUS
2.1 KBanpatHblii TpEXuiieH, pa3iokeHHe KBaIpaTHOTO TPEXUJIEHa Ha MHOKHUTEIH
2.2 Anrebpanueckast 1poob. OCHOBHOE CBOMCTBO ajreOpandeckoi apoou
23 CrnosxeHue, BBIYMTaHUE, YMHOKEHUE, JIETICHNE alreOpandeckux Apooeit
24 PanmonanpHbIe BBIpaXEHUS U UX ITPEOOPa30BaHKE
3 VYpaBHEHMS 1 HEPAaBEHCTBA
31 KBagparHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOTO ypaBHEHHUS.
' Teopema Buera
32 Pemenue ypaBHeHUH, CBOAAIMXCA K JIMHENHBIM U KBaJAPAaTHBIM
33 [Ipocreitmue ApoOHO-paIMOHAIBHBIC YPAaBHEHUS
['padmyeckas uHTEpIpETALIUsl YPABHEHUH C IByMS IIEPEMEHHBIMU U CUCTEM
3.4 JUHENHBIX YPAaBHEHHUM C JBYyMsl mepeMeHHbIMU. [Ipumepsl pereHus cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS ITEPEMEHHBIMU
3.5 Perrenne TekCTOBBIX 3a7a4 aNredpandyeckum crocoooM
3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOM IEpeMEHHOMN
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
39 JIuHeliHbIe HEPaBEHCTBA C OTHOW NIEPEMEHHON
3.10 CucreMbl TUHEUHBIX HEPABEHCTB C OJHON MEPEMEHHOM
4 DOyHKIMHT
A1 [Tonsatue ¢ynkuuun. OOnacTp omnpeneraeHUs M MHOXKECTBO 3HAUYCHUN
. ¢ynkuuu. CriocoOsl 3a1anust PyHKIMNA
42 I'padux Gpynkumu. YreHne cBOWCTB GyHKINH 110 €€ Tpaduky
43 [Tpumeps! rpadukoB GyHKIKN, OTPAKAIOLIUX PeabHBIE MTPOIIECCHI
44 OYHKIMY, OMUCHIBAIOUINE TNPAMYI0 U OOpaTHyl MPONOPIHOHAIBHBIC
' 3aBHCUMOCTH, UX rpaduku
4.5 @yHKIMU y =x7 y = x°
4.6 Oynkuun y = [x, y = |x|
4.7 ['padmyeckoe penieHNe ypaBHEHH U CHCTEM ypaBHEHHIA

9 KUIIACC




Kon

IIpoBepsieMblii 3J1eMEHT COIePKAHNS

1 Uucna 1 BBIYMCIICHUS
1 PanmonaneHbpie uncia, UppanoHajIbHbIE YMCIIA, KOHEUHbIE M OECKOHEUHBIE
' JIeCSITUYHBIE APOOH
MHOecTBO AeHCTBUTEIBHBIX YHUCE, IEHCTBUTENbHbBIE YHCIa Kak OECKOHEUHbIE
12 JecATUYHbIe ApoOH. B3anMHO OJJHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JICUCTBUTEIBHBIX YUCET U KOOPAUHATHOM NpsAMoil. CpaBHEHUE JIEHCTBUTEIIbHBIX
qucen
1.3 ApudmeTndeckne ASHCTBHS C ICHCTBUTEIHHBIMU YHUCITAMHU
N3mepenus, npuliamkenus, oleHKU. Pa3mMepbl 00BEKTOB OKPYXKAIOIIEr0 MUpa,
14 JUINTEIBHOCTh TPOLIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMUMHBI, TOYHOCTh Npubmbkenus. Okpyrienue yucen. [Ipukuaka u omeHka
pe3yJIbTaTOB BHIYUCICHUN
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 YpaBHEHHUs ¢ ONHOU NIEPEMEHHON
2.2 JIuneiiHoe ypaBHeHue. Pelienne ypaBHEHHM, CBOJSIIMXCS K JIUHEHHBIM
23 KBagparnoe ypaBHenue. PelieHre ypaBHeHUH, CBOASIINXCA K KBaJAPAaTHBIM
94 bukBanpatHoe ypaBHeHue. IlpuMmepsl pelleHUs ypaBHEHUH TpETbed U
' YETBEPTOU CTENEHEN Pa3I0KEHUEM Ha MHOXKHUTEIN
2.5 Pemenue qpoOHO-palilnOHaANbHBIX YpaBHEHUI
2.6 Cucrembl ypaBHEHHIA
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €T0 rpaduk
2.8 Pewrenne cucreM AByX JIMHEHMHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU
29 Pewmenne cucreM IByX ypaBHEHMM, OJHO U3 KOTODPBIX JIMHEWHOE, a JApyroe —
' BTOPOU CTENEHU
2.10 I'paduueckas uHTEpIIPETAIS CUCTEMBI YPaBHEHHI C TBYMS IEPEMEHHBIMH
2.11 Pemenne TeKCTOBBIX 3a1a4 alreOpandeckuM Crocooom
2.12 YucnoBble HEPABEHCTBA U MX CBOMCTBA
2.13 PemreHne MTMHENHBIX HEPABEHCTB C OJTHOM IIEPEMEHHOU
2.14 PemreHne cucreM JIMHEMHBIX HEPABEHCTB C OJJHOM IIEPEMEHHOU
2.15 KBagparnsle HepaBeHCTBA
516 I'padmyeckass mHTEpHpeTanys HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs

NEPEMCHHBIMU




3 DOyHKIUH

31 KBagpartuunas ¢yskuus, e€ rpapuk u cBoiictsa. IlapabGosa, kKoopaAMHATHI
' BEPIIMHBI Tapaboibl, OCb CHMMETPHH MapadoJIbl

32 I'paduku pynkuunit y=kx, y=kx+b u ux cBoiicrsa

33 I'paduxu pynkimit y=k/x, y = x° 1 UX cBOMCTBA

3.4 I'paduku QyHKIMI, 1 X CBOKCTBA
4 YucnoBsle NOCIEN0BATENBHOCTA

41 Ompenenenne M CrocoObl 3aJaHUsT YUCIOBBIX MOCIEI0BATEILHOCTEH. 3a1aHue
' [0CTIeI0BATEIbHOCTH PEKYPPEHTHON GOpMYIIOi U GOPMYIIOH #-T0 WieHa

42 Apugmernueckas mnporpeccus. Dopmynbl -0 WieHa apupMeTHUYeCKOu
' MIPOrPECCUH, CyMMBI IEPBBIX 71 YICHOB

e I'eomerpuueckas nporpeccusi. @DOpMyllbl  n-TO  WiI€HA TE€OMETPUYECKOU
' IIPOrPECCUH, CyMMBI IIEPBBIX 71 YJICHOB

44 N3o0paxkeHue uieHOB apuU(PMETHUEeCKOl M TreoMeTpUdYecKod Mporpeccuit
' TOYKaMU Ha KOOPAMHATHOM IJIOCKOCTH. JINHEWHBIN U SKCIIOHEHIIMAJIBHBINA POCT

4.5 CnoskHbl€ TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHMA OCHOBHOM OBPA30OBATEJIBHON
ITPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NMPoBEPSIEMOro
TpeOOBaHUA

IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOI1 00pa30BaTe/IbHON IPOrpaMMBbI OCHOBHOIO
o0mmero oopazosanusi Ha ocHoBe PI'OC

YMeHue omnepupoBaTh TMOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaly HaJ MHOXECTBAMH;, YMEHHUE OIEpPUPOBATH MOHATUIMHU:
rpad, cBa3HBIA rpad, AepeBo, LMKI, MPUMEHITh UX NpPU PEIICHUU
3aJa4; YMEHHE HCIIOB30BaTh TPapUUECKOe MPEICTaBICHUE MHOKECTB
JUISL OTICAHUS PEealIbHBIX MPOLECCOB U SBICHUH, NMPU PELICHUU 3a7a4

U3 IPYTHX Y4eOHBIX MTPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIPEACICHUE, aKCUOMa, TEOpEMa,
JI0Ka3aTelIbCTBO; YMEHUE PACIO3HABaThb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUsA, IPUBOJUTL IPUMEPBl U KOHTPIPUMEPBI, CTPOUTH

BbICKA3bIBAHUA U OTPULIAHUA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATHSAMHU: HATYypaJIbHOE YHMCIIO, MPOCTOE H
COCTaBHOE YHUCJO, JIETUMOCTh HATypaJbHBIX YHUCEJN, MPU3HAKU
JETUMOCTH, IIeJIOE€ YHCJIO, MOAYJb YHucja, OOBIKHOBEHHAs ApoOb W
JecsATHYHAs IpoOb, CTAHIAPTHBIN BUJ 4YHCIA, PAllMOHAIBLHOE YHCIIO,
HppalMOHAILHOE YHUCIIO, apuMeTHdecKuil KBaJpaTHBIH KOPEHB;
YMEHUE BBINOJHATH JIEWCTBUS C  YWCIaMHU, CpaBHUBaTh U
YHOOPSAIOYMBATh YHWCJIA, MPEACTABIATh YHCIA Ha KOOPJAMHATHOU
NpSIMOM, OKPYTJIATh YUCIA; YMEHUE JeNaThb NPUKUIAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUM

YMeHue omnepupoBaTh MOHATHSIMHU: CTETEHb C LEJNBIM ITOKa3aTeseM,
apu(MeTHYECKUIl KBaJpaTHBI KOpEHb, MHOTOWICH, ajaredpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypajJbHOM CTEHECHU
Oonbllle €AMHUIBI; YMEHHE BBIIOMHATH PACYEThl MO (opMysam,
npeoOpa3oBaHUsl MENbIX, JAPOOHO-PAIMOHANBHBIX BBIPAKEHUH |
BBIPQKEHUI C KOPHIMM, PaszoKEHHE MHOTOYJICHa Ha MHOXHUTEIH, B
TOM 4YHCJIE C WCIOIb30BaHMEM (OPMyNT Ppa3HOCTH KBaapaTOB M

KBaJpaTa CYMMbI U pa3HOCTH

VYMmenune OIICPHUPOBATH ITOHATHUAMMA: YUCIIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM IIEPEMEHHOM, 4YHUCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pelaTh JUHEHHbIE UM KBAJApPATHHIE yPABHEHUS,
NpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHON MEPEMEHHOM, CHUCTEMBI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA M UX CHCTEMBI,
KBaJpaTHblE M JIpOOHO-pallMOHAbHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHNUHN 33]a4 U3 IPYTUX MPEIMETOB
U TPaKTUYECKUX 3a7ad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
NpsIMYI0 UM KOOPAMHATHYIO IJIOCKOCTh JUISI M300pa)KeHMsI pEeLIeHUM

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKLHMA, rpaduk QyHKIUH, HYIH
dbyHKIHH, MPOMEKYTKHU 3HAKOIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHMs, YObIBaHUS, HauOOJblllee M HaUMEHbIIEe 3HAYCHUS
¢byHKIUY; yYMEHHE OIIEpUPOBATH MIOHATUSIMH: npsiMast
HpONOPLUOHATIBHOCTD, JUHEHHasT (QyHKIUS, KBajpaTuyHas (QyHKIHS,
oOpaTHas NPONOPLUUOHAIBHOCTh, Mapabosa, runepOoyia; yMeHHe
CTPOUTH rpaduKH QyHKINH, NCTIONB30BaTh TpaGUKU IS ONPEICICHHS
CBOWCTB MPOIIECCOB M 3aBUCHUMOCTEH, I PEIICHHs 3a/a4 U3 JAPYTHX
y4eOHBIX TIPEIMETOB M pEAJbHOM JKM3HH; YMEHHE BBIPAXKaTb

(hopMyTaMu 3aBUCUMOCTH MEX/Ty BETUINHAMHU

YMenue OIIEpUPOBATH MOHATUSAMH: IIOCJIEI0BATEIbHOCTD,
apudmernyeckas M TeOMETpUYEcKass  IPOrPEecCUr;  yMEHHUE
UCIIOJIb30BaTh CBOICTBa MOC/IEAOBAaTENIbHOCTEH, (HOPMYJBl CyMMBI U
oOuiero ujaeHa MpU PELIeHUH 337ad, B TOM YHUCIE 3a/1ad U3 APYTux

y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

YMeHue pemars 3aJaud pasHbIX TUIIOB (B TOM YHCJIE HAa MPOLIEHTHI,
O WM 4YacTH, JBWXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIIOK U YCITyT, HAJIOTH, 331a4H U3 00J1aCTH YIIPABICHUS TUYHBIMU U
ceMeiiHbIMU  (UMHAHCAMH); YMEHHE  COCTaBJIATH  BBIPAXKEHUS,
YPABHEHUs, HEPAaBEHCTBA M CHUCTEMBbI II0 YCIOBHUIO  3aJayH,
UCCIIEZI0BaTh NOJTYYEHHOE PEIIEHUE M OLEHUBATh MPaBIONOJI00HOCTh

MOJIYUCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMU: (GUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jyd4, JJOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PABHOCTOPOHHMM TPEYTOJbHUKH, MPSIMOYIOJbHBIA TPEYTOJbHUK,

MeaMaHa, OUCCEKTpHCca M BBICOTa TPEYTOJIbHHMKA, YETBIPEXYTOJbHHUK,




napaujenorpaMM, pomO, TNpsMOYroJbHHUK, KBajpaT, Tpamneuus;
OKpPYXHOCTb, KpYT, KacaTeibHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢urypamu; yMeHue pemaTh 3a7aud, B TOM 4YHCJ€ W3 MOBCEIHEBHOU
KU3HU, Ha HAXOXKJEHUE I'€OMETPUUYECKUX BEJIUYMH C MPUMEHEHHEM

W3YyYEHHBIX CBOMCTB UTyp U (HaKTOB

10

YMeHue omnepupoBaTh MOHATHSAMHU: PaBEHCTBO (UIYpP, PABEHCTBO
TPEYTOJILHUKOB; MapauIeIbHOCTh U TEPIEeHINKYISPHOCTh TPSMBIX,
Yyrod MEXIy TpsAMBIMH, TEPIEHIUKYISAp, HAKIOHHAS, MPOCKIHS,
nojo6ue Guryp, noJo0HbIE TPEYTOJILHUKN, CAMMETPHS OTHOCUTEIHHO
TOYKH M TPSMOW; YMEHHE DPaclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nojxobue Guryp, napajesbHOCTh U MEPHEHANKYISIPHOCTh MPSIMBIX B

OKpYXKaroIieM MUpe

11

YMeHue onepupoBaTh INOHATHAMM: JJIMHA, PACCTOSHHE, YIOJ
(BemuuMHA yrja, CMHYC M KOCHHYC yIja TpPEyrojbHHKa), TUIOLIAb;
YMEHHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKaIOILIEM
MHUpPE; YMEHHE MpPHUMEHATh (OpMyJIbI MepuMeTpa |  IUIOIIAIH
MHOT'OYTOJIbHUKOB, JJUHBI OKPYXHOCTH W IUIOLIAAU Kpyra, oObema
MPSIMOYTOJIBHOT'O NApaJlIeNICIUIIENA; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YTIJIOB TPEyTOJbHHUKA,
teopemy [lucaropa, TpUTOHOMETPUYECKHE COOTHOLICHUS IS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, IIomaaei

12

YMenne wu3o0pakarb IIOCKME GUTYPRI W HMX KOMOHWHAIIWH,
MPOCTPAHCTBEHHBIE (UTYPBl OT pPYKH, C TOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CpPEACTB TI0 TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBaTb NOHATHSAMH:  INPSAMOYIOJbHAas  CHCTEMaA
KOOpJAWHAT, KOOPAMHATBI TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIAPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHME HCIOJIB30BaTh BEKTOPHI M KOOPAMHATHI JJIS NPEACTABICHUS
JAHHBIX M peIIeHUs 33Jad, B TOM YHUCIE U3 JAPYTrUX Y4eOHBIX

MPEIMETOB U PEaTbHON KU3HU

14

YMeHne omnepupoBaTh TOHITHSMHU: CTOJOMKOBBIE H  KPYTrOBBIC
auarpamMmbl,  TaOmuUIBl, cpeaHee — apudmMeTHdyeckoe, MeHaHa,
HauOoJblllee M HaWMEHbIIIEe 3HAYEHHUS, pa3Max YHUCIOBOTO Habopa;

YMCHHUC  HM3BJICKATb, HWHTCPIPCTHPOBATL U Hp606p330BBIBaTB




UHQOPMALIMIO, MPEJCTABICHHYI0 B TabiuIax M Ha JguarpaMmax,
OTPaXKaIOIIYyI0 CBOMCTBA U XapaKTEPUCTUKU pealbHBIX IPOLECCOB U
SBJICHUH; yMEHHE pAClO3HAaBaTh W3MEHUMBBIE BEIMYUHBI B

OKpYKaroIieM MUpe

15

YMeHue onepupoBaTh MOHATUSMHU: CIy4YalHBIA ONBIT (CIy4yalHBIN
SKCHEPUMEHT), 3JEMEHTapHOe COOBITHE (BJIIEMEHTApPHBIH HCXO[)
CIIy4allHOTO OIbITa, CJIy4yalHOE COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHHE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITUSIMU; YMEHHE pellarh
3aJaud METOJIOM OpPraHM30BAaHHOIO Iepedopa M ¢ HUCMOJIb30BaHUEM
MpaBWjla YMHOXXEHHS, YMEHHE OLIEHHMBAaThb BEPOSITHOCTU pPEAbHBIX
COOBITUM M SIBIEHUI, MOHUMATh POJb MPAKTHUYECKU IOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHH B OKPYXAloOIIeM MHPE W B IHKH3HH;
3HAaKOMCTBO C TMIOHSATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €r0 POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh NOAXOISAIIMM M3Y4YEHHBI METOA Ul pElleHUs
3ala4¥, NPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IPUPOJE U KU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMUCBIBATH OTAEIbHBIC BBIAAIOIIMECS  PE3YJIBTATHI,
IIOJIy4YEHHBIE B XOJI€ Pa3BUTHS MAaTEMaTUKU KaK HayKH, IPUBOAUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITHUHA M UX aBTOPOB B OTECUYECTBCHHON

Y BCEMUPHOM UCTOpUU




INEPEYEHDb 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 31eMEHT COIEPKAHMS

Ypcna v BEIYUCIICHUS

1.1

HaTypaHLHbIe U O CJIbIC YHCJIIA. HpI/ISHaKI/I JACINMOCTH LCJIBIX YHUCECII

OOBIKHOBEHHBIE nu AJCCATHUYHBIC I[pO6I/I, IIPOLUCHTHI, OeCKOHEYHEIE

12 MePUOANYECKUE IPodU

13 PanmonanbHple  uncna.  ApudMeTHYeCKHE ONepaludd C  PaldOHAJIBHBIMHU
' YyHUClIaMu

14 JleiicTButenbHble 4Kcia. Apudmernyeckue ornepanuu C JAeUCTBUTEIbHBIMU
' YyHUCIIaMU

s [TpuOnm>xkE€HHbIE BBIYUCICHUS, MpaBWIa OKPYIJIEHUS, MNPUKUIKA U OLIEHKa
' pe3yabpTaTa BBIYUCICHUN

2 Anrebpanyeckuie BEIPAKEHUS

2.1 BbykBeHHbIe BbIpakeHUS (BBIPAXKEHUS C TIEPEMEHHBIMH)

55 Crenenp ¢ nenslM mnokaszateneMm. CTENeHb C palMOHAIBHBIM ITOKA3aTEIEM.

' CBoiicTBa cTeneHn

23 MHoro4seHbl

24 Anrebpanueckas 1po0b

) s ApubdMeTHIeCKHiA KOpPEHb HaTypaJIbHOU CTETICHHU. JeiicTBus c
' apu(METHYECKUMH KOPHSIMH HaTYPaJIbHOH CTETIEHH

3 YpaBHEHUs 1 HEPABEHCTBA

- Lensle u apoOHO-panMoHaNbHBIE ypaBHEHHS. CHCTEMBI U COBOKYIHOCTHU
. YPaBHEHHI

15 Llensle 1 npoOGHO-paloHaNbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTH

' HEPaBEHCTB

33 Perrenue TekcTOBBIX 33124

4 YucnoBsle OCIEN0BATENBHOCTU

4.1 IlocnegoBaTeILHOCTH, CIIOCOOKI 3aJaHNs IIOCIEN0BATEILHOCTEH

42 Apudmernyeckass u TeoMeTpuueckas nporpeccud. Dopmyna  CIOXKHBIX




ITPOLIEHTOB

5 OyHKIMH
@ynkius, crnocodbl 3amanHus  QyHkuumu. I'padux  ¢yHkumu. OOnactb
OTIpeJIeJICHUs] 1 MHOXKECTBO 3HaueHuil ¢ynkimu. Hymu gynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSAHCTBA. [IpOMEXYyTKH MOHOTOHHOCTHM (yHKIMU. MaKcUMyMbl U
MUHUMYMBbl (yHKIMM. HambGonblnee M HauMeHbllee 3HaYeHHE (DyHKIUM Ha
IIPOMEKYTKE
6 KoopanHatsl Ha psAMOii U MIIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapTOBbI KOOPAMHATHI Ha IUIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl U UX CBOICTBA
7.2 TpeyroabHUK
7.3 MHOroyrojibsHUKI
7.4 OKpy»XHOCTb U KpYyT
7.5 N3MepeHne reoMeTpuueCKUX BETUINH
7.6 Bexkrops! Ha miiockocTu
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OmnwucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padsr
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