MMWHHUCTEPCTBO MPOCBEIEHUS POCCUIICKON ®EJIEPALINNA

MBOY «llIkoa Ne 24

PABOYASI IPOTPAMMA
(ID 6747411)

yueOHOro Kypca «AJiredopa»

Uit oOyyJaromuxcs 7-9 KiaccoB



IHOACHUTEJIBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHa OOeCIeYMBaeT M3yuYEHUE JPYTUX JUCIHMIUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK MW TyMaHUTapHOTO IIMKJIOB, €€ OCBOCHUE
HEOOXOAMMO JIJIsi TPOJOJDKEHUS 00pa3oBaHWsS M B TIOBCEIHEBHON IKU3HHU.
Pa3BuTne y oOydwaromuxcsi Hay4YHBIX MPEACTABICHHH O MPOUCXOXKICHUU U
CYIIHOCTH aireOpanyecKkux adCTpakiiuii, Cmocode OTPaKeHUSI MAaTEMaTUYECKOM
HAyKOH SIBJICHHUI W MPOIECCOB B MPUPOJIE U OOIIECTBE, POJIM MATEMATHIECKOTO
MOJICIUPOBAHUS B HAy4YHOM T[IO3HAHUU U B TMPAKTUKE CIOCOOCTBYET
(GOpPMUPOBAHHIO  HAYYHOTO  MHPOBO33PCHHMS M KadeCTB  MBIIUICHUS,
HEOOXOMMBIX JIJIS aJjanTallii B COBpeMeHHOM Iu(poBoM obmiecTBe. M3yueHue
anreOppl o0ecreynBaeT pa3BUTHE YMEHHUS HAOI0/aTh, CpaBHUBATH, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOM JCHCTBHS U BBIBOABI, (POPMYIHPOBATH
yTBepkaeHuss. OCBOeHUE Kypca anreOpbl 00eCTiCUnBacT Pa3BUTHE JTOTHICCKOTO
MBIIIICHNS OOYYaIOIMIUXCS: OHU HMCHOJB3YIOT JNCIyKTUBHBIC W WHIYKTHUBHBIE
paccyxieHus, o000IeHne u KOHKPETHU3aIiio, adCTparupoBaHue W aHAJIOTHIO.
OOydenue anreOpe IpeimoiaraeT 3HAYUTEIBHBIM 00BEM CaMOCTOSTEIIBHOM
JESITEILHOCTH O0YYaloNINXCs, IMO3TOMY CaMOCTOSITENIbHOE pelIeHHe 3ajad
SIBJISICTCSI peaTu3aliel IeATeIbHOCTHOTO MMPUHITAIIA O0YUICHUSI.

B crpykrype mporpamMmbl yueOHOro Kypca «Amnredpa» ajisi OCHOBHOIO
obOmero  oOpa3oBaHHMsI OCHOBHOE MECTO 3aHMMAIOT  COJEP KaTeNIbHO-
METOMUYeCKue JUHUHM: «Yucima W BBIYHCICHUS», «AJreOpamueckue
BBIpAXKCHUS», «YpaBHEHUS M HepaBeHCTBa», «DyHkimm». Kaxmas u3 3tHx
COJIepPKaTeIIbHO-METOIMUECKHUX JIMHAK Pa3BUBAETCS Ha MPOTSHKCHUH TPEX JIET
M3Y4YEHUS Kypca, B3aUMOACHCTBYS C IPYTUMHU €ro JUHUSAMU. B Xome n3ydeHus
y4eOHOro Kypca OOydYaronuMmcsi TMPUXOJUTCS JIOTHYECKH PacCyXIaTh,
UCTIOIh30BaTh TEOPETUKO-MHOYKECTBEHHBIH S3bIK. B CBSI3M ¢ 3TUM B MporpaMmy
yqeOHOTO Kypca «AnreOpa» BKIIOYCHBI HEKOTOPBIE OCHOBBI JIOTHKH,
MIPE/ICTABJICHHBIE BO BCEX OCHOBHBIX pa3fenax MaTeMaTHYeCKOro 0O0pa30oBaHUS
U CIOCOOCTBYIONIME OBJIAJCHHUIO OOYYAIONIMMUCS OCHOB YHHUBEPCAITBLHOTO
MaTreMaTuyeckoro si3bika. CoaepikaTenbHON U CTPYKTYPHOH OCOOEHHOCTHIO
y4eOHOro Kypca « Anredpay sBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Conepxanne nuHUM «Yuciaa W BBIUKCIACHUS» CIYKUT OCHOBOW JIS
JTATBHEHUIIIETO N3yUeHUS MaTEMATHKH, CITOCOOCTBYET PA3BUTHIO Y 00YUAIOMTHUXCS
JIOTUYECKOT0 MBIIUICHUS, (POPMUPOBAHUIO YMECHHUS TI0JIb30BATHCS AJITOPUTMAMH,
a TaKkKe TMPHOOPETEHUIO TMPAKTUICCKUX HABBIKOB, HEOOXOJUMBIX IS



OBCEAHEBHOM XKM3HU. Pa3BuTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOT'O OOIIETO
o0pa30oBaHHs CBSI3aHO C PANMOHATBLHBIMH W HMPPAlMOHATBHBIMA YHUCIIAMH,
dbopMHupoBaHUEM TPEACTABICHUN O JCHCTBUTEIHRHOM 4YHCIE. 3aBepIIcHUE
OCBOCHUS YHCIIOBOM JTMHUN OTHECEHO K CpeIHeMY 00IeMy 00pa3oBaHUIO.

Copnepxanue JAByX anreOpandeckux JHUHUNH — «AlsreOpanyeckue
BBIPOKCHHS» U «YPaBHEHHUS U HEPABCHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
00yJaronIMXcsi MAaTEMaTHIECKOTO anmapara, HeoOX0IMMOTO ISl pEeIISHUS 3a/1a4
MaTEeMaTHUKH, CMEKHBIX MPEJIMETOB U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha
YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs y4eOHBIN MaTepuan TPyHIupyercs
BOKPYT pAaIlMOHAJIbHBIX BBIpaXKEHUU. Ausredpa JIEeMOHCTPUPYET 3HAYCHUE
MaTEeMaTHUKH KakK s3bIKa JIJIS TIOCTPOCHHS MAaTeMaTHYECKUX MOJICIICH, OTTMCaHMS
MPOIIECCOB U SIBJICHUM peanbHOro Mupa. B 3amaum oOyueHus anredpe BXOAST
TaKXe JajdbHENIIee pa3BUTHE ATOPUTMHYECKOTO MBIIUICHHS, HEO0OXOIUMOTO, B
YaCTHOCTH, JJIE OCBOCHHUS Kypca HMH(POPMATHUKH, U OBJIAJCHHE HaBBIKAMU
JNEAYKTUBHBIX  paccyxkiaeHuid.  IIpeoOpa3zoBaHue  CUMBOJBHBIX  (hopm
CIOCOOCTBYET Pa3BUTHUIO BOOOPAXEHUsSI, CIIOCOOHOCTEH K MaTeMaTHUYeCKOMY
TBOPYECTBY.

Conepxanvne  (QyHKIIMOHAJIbHO-TpaUYeCKOW JMHUM  HAICJICHO Ha
MOJly4eHHEe OOydYarolMMHUCA 3HAHUM 0 (QYHKIUSAX Kak  BaKHEHIIen
MaTeMaTHYeCKOW MOJICTN IS OINUCAaHUS M HCCIACAOBAHHUS Pa3HOOOpPA3HBIX
MPOIIECCOB M SBIICHWA B Tpupoje u oOmiecTBe. M3ydueHue wmatepuana
CIIOCOOCTBYET Pa3BHUTHIO y OOYYaIONUXCS YMEHHUS HCIOJIh30BATh PA3THMYHbBIE
BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMAaTUKH — CJIOBECHBIC, CHMBOJIUYECKUE,
rpadguueckue, BHOCUT BKJIaad B (OPMHPOBAHHUE TMPEJCTABICHUNH O POJIU
MaTEeMaTHUKH B Pa3BUTUHU ITUBWIIN3AINH B KYJIbTYPHI.

CornacHo ydeOHOMY IulaHy B 7-9 Kjaccax u3ydaercs y4eOHBIM Kypc
«Anrebpay», KOTOPBIA BKIIIOYAET CIICAYIONINE OCHOBHBIE Pa3/elibl COJAEPIKAHMS:
«Yucna u BBIYUCHCHUSY, «ANreOpanvyecKkue BBIPAKECHUS», «YpaBHEHUS U
HEPABEHCTBa», « DyHKIHUNY.

Ha u3ydenne yue6HOro kypca «Anredpa» oroautcs 306 yacos: B 7 Kacce
— 102 4aca (3 gaca B Heaeno), B 8 kinacce — 102 gaca (3 gaca B HeAemno), B 9
kiacce — 102 yaca (3 yaca B Hezento).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JlpoOu O0OBIKHOBEHHBIEC U JIECSITHUHBIE, IEPEX0]T OT OJTHON (POPMBI 3aITUCU
apobeir k apyroi. IloHsTHe panMOHANBHOrO 4MCIA, 3alUCh, CpPaBHEHHE,
YOOPAIOUMBAHUE PALMOHAIBHBIX 4yuced. Apudmerndeckue AeUCTBUS C
palOHAIBHBIMU YMcIaMHy. Perienue 3a1ay u3 peaabHOM NPaKTUKY HA YacCTH, Ha
pOOH.

CreneHp Cc HaTypalbHBIM IOKa3aTelieM: OIpejAesieHUe, Mpeodpa3oBaHUe
BBIpQXKEHUI Ha OCHOBE OIpENEeHMs], 3amuch Oosbliux uucen. IIpoueHTsl,
3aMKch NPOLEHTOB B BUJIE APOOM U ApoOH B BUAE MPOLEHTOB. TpH OCHOBHBIE
3a/1a4M HA MPOLECHTHI, PELICHUE 3a/1a49 U3 PEATbHOU MPAKTUKH.

IIpuMeHeHne MpPU3HAKOB JEIMMOCTH, pAa3JI0KEHUE Ha MHOXUTEIU
HaTypaJIbHBIX YHCEIL.

PeanpHble 3aBUCMMOCTH, B TOM uucie Tpsmas W oOpaTHas
IIPONIOPLIMOHAIBHOCTH.

AuredpanyecKue BbIpaKeHUs

IlepemeHHBIE, 4YHCIIOBOE 3HAYEHHE BBIPAKEHUS C IEPEMEHHOM.
JomyctuMmble 3HadeHUs NEepeMeHHbIX. [IpencTtaBieHue 3aBUCHMOCTH MEXIY
BeMYMHamMu B Buje (opmyibl. Beruncnenus no gopmynam. IIpeobpazoBanue
OYKBEHHBIX BBIPKEHUW, TOXIECTBEHHO paBHbIE BBIPAXKEHHS, IpaBUia
npeoOpa3oBaHus CyMM U TPOU3BEACHMI, IpaBUiIa PACKPBITUA CKOOOK U
NPUBEICHUS TOJTOOHBIX CIaraeMbiX.

CBoOMiCTBa CTENEHU C HATyPAJIBHBIM IIOKA3aTEIIEM.

Opnounensl W MHoroujeHel. (CrteneHbr MHoroujeHa. CliokeHHE,
BBIYUTAHHUE, YMHOKEHUE MHOTOUIEHOB. @OPMYJIbI COKPAIEHHOTO YMHOKEHHS:
KBaJgpaT CyMMbl M KBaapar pasHocTu. @Dopmyna pasHOCTH KBaIpaToB.
Pa3yioxenne MHOrOWIEHOB HA MHOXKHUTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBuiia MpeoOpa3oBaHMs ypaBHEHMS,
PABHOCHJIBHOCTb YPABHEHUM.

JIuHeHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHUCIIO KOPHEWU JIMHEWHOrO
YpaBHEHMS, PELICHUE JMHEHHBIX ypaBHEHHH. COCTaBI€HHE YpAaBHEHUH I10
YCJIOBHIO 33J1a4u. PeleHne TEKCTOBBIX 3a/1a4 C TOMOIIbIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JBYMS IEPEMEHHBIMU U €ro rpadguk. Cucrema IByx
JMHEWHBIX YPaBHEHUH C JIBYMs IIEpEMEHHBIMM. PellleHne CUCTeM ypaBHEHUU



croco0oM moAcTaHOBKU. [Ipumepsl pelieHusi TEKCTOBBIX 3a7ad C MOMOIIBIO
CUCTEM YPaBHECHUI.

DOyHKIUU

Koopnunara toukm Ha npsmou. YUwucioBele npomexyTku. PaccrosHue
MEXIYy IBYMSI TOUKAMH KOOPJIUHATHOW MPSMOM.

[IpsimoyronbHas cucrema KoopauHat, ocu Ox u Oy. AGcuiucca ¥ opJuHaTa
TOYKM Ha KOOPAWMHATHOM IUIOCKOCTH. Ilpumepnl TpadukoB, 3aJaHHBIX
dbopmynamu. Urenne rpadukoB peanbHBIX 3aBUCHMOCTel. [loHsTHe QyHKIMH.
I'padux pyukimu. Cpoiicta pyukuwmii. JIuneiinas pynkuus, e€ rpadux. ['padux
byukuun y = [x|. I'paduueckoe pelieHre TUHEHHBIX ypaBHEHUM M CHUCTEM
JIMHENHBIX YPABHECHUM.

8 KVIACC

Yucaa v BBIYUCTCHUSA

KBagpatHbeiii kopeHb u3 yucna. l[loHstne 00 HppanMOHAIBHOM YHCIIE.
JlecaTuunbie NpUOIKEHUS MPpalHOHAIBHBIX quCell. CaoiicTBa
apu(pMEeTUUYECKUX KBAJPATHBIX KOPHEW U WX MPUMEHEHHE K MPeoOpa3oBaHUIO
YUCJIOBBIX BBIPAKCHUN U BEIYMCICHUAM. [[eiCTBUTENBHBIC YHCIIA.

Crenens ¢ 1en1bIM IIOKa3aTeneM U e€ cBoricTBa. CTanaapTHAs 3alIMCh YHCTIA.

AnreOpandeckue BhIpaKeHUSIAJre0pandyeckue BhIpaskKeHus

KBagpatHeiii TpEXuieH, pas3loXKEHWE KBAApPaTHOIO TPEXWIEHA Ha
MHOKUTEH.

AnreOpanyeckas JpoOb. OCHOBHOE CBOMCTBO alreOpanyeckou Ipoowu.
CnoxxeHue, BBIYMTAHUE, YMHOXKEHHUE, JEJICHHE alreOpanyeckux JIpoOei.
PanonanbpHbIe BRIpAKEHUS U UX TIpeoOpa3oBaHue.

VYpaBHEHUS 1 HEPABEHCTBAY pABHEHHMS U HEPAaBEHCTBA

KBaapatHoe ypaBHeHue, ¢Gopmyiia KOpPHEH KBaJpaTHOTO ypaBHEHUS.
Teopema Buera. Permienne ypaBHeHU, CBOIAIIMXCS K IMHENHBIM U KBAIPATHBIM.
[IpocTeiiue poOHO-panOHaTbHbBIE YPABHEHUS.

['paduueckas unTepnperaiys ypaBHEHHI ¢ IByMsl IEPEMEHHBIMU U CUCTEM
JVMHEMHBIX ypPaBHEHUW C ABYMsl INEpEeMEHHbIMHU. [Ipumepnl pemeHus cuctem
HEJIMHEHHBIX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

Pelienne TekCTOBBIX 3a/1a4 alreOpandeckuM CrocoOoM.

UucnoBble HeEpaBeHCTBA M MX CBOWCTBA. HepaBeHCTBO ¢ onHOHU
IepEMEHHON. PaBHOCUMIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM
nepeMeHHo. CUCTeMbl TUHEUHBIX HEPABEHCTB C OJIHOU MEPEMEHHO.

OyHKIMNPYHKIUHA



[Torsitne ¢ynkmumn. OOnacTh OMpeneiIeHUss W MHOXKECTBO 3HAYCHUU
¢bynkuun. CnocoOsl 3a1anust PyHKIUH.

I'padux pynkiuu. Urenne cBoicTB PpyHKImuU 1o e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIIHA, OTPAKAIOIMIUX PEATLHBIE TPOIECCHI.

OYHKIUU, OMHCHIBAOIINE TPIMYI0 M OOpaTHYI MPOMOPIMOHATILHBIC

3aBUCUMOCTH, MX rpapuku. ®yukuuu y = x2, y = x3, v = vx, y=/x/.

I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHUH.
9 KIIACC

Yucaa v BBIYUCTCHUSA

PannonanpHbie ynciia, HppalmoHaIbHbIE YUCIIA, KOHEUHbIE U OECKOHEUHbIE
JecATUYHbIE IpoOu. MHOXKECTBO JEHCTBUTENBHBIX YHUCEN, JIEWCTBUTEIbHbIE
yuciaa Kak OCECKOHEUHbIe JecCsATUYHbIE JpoOu. B3aumHO 0aHO3HAYHOE
COOTBETCTBHE MEXKAY MHOXKECTBOM JECHCTBUTEIBHBIX YUCET U KOOPAWHATHOMN
MPSMOM.

CpaBHeHME JCUCTBUTENBHBIX 4YHCET, apuPMETUYECKUe JACUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3mepsl 0OBEKTOB OKpYKaroOUIEro MUpa, JIUTENbHOCTH IPOLIECCOB B
OKpPY’KaroILEM MHpE.

[IpubnmxéHHoe  3HAYEHHE  BEJIUYUHBI, TOYHOCTh  NPUOTMKECHUS.
Oxkpyrnenue uucen. [Ipukuika u olieHKa pe3yJIbTaTOB BEIYMCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIuneriHOe ypaBHEHME. Penienne ypaBHEHNM, CBOASAIIMXCS K IMHEUHBIM.

KBanparnoe ypaBHenue. Pemenne ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHbIM. bukBaapatHoe ypaBHeHue. lIpumepsl penieHuss ypaBHEHUU
TPETHEU U YETBEPTOU CTEIIEHEN PA3TI0KEHUEM HA MHOXKUTEU.

Pemenue apoOHO-paliMOHAIbHBIX YpaBHEHUN. PenieHne TeKCTOBBIX 3a/1ay
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U ero Tpaduk. Pemenue cuctem nByx
JIMHEMHBIX YpPaBHEHHU C JByMs IIEpEMEHHBIMU. PemieHue cucrem JIByX
YpPaBHEHUM, OJHO M3 KOTOPBIX JIMHEWHOE, a JPYroe — BTOPOM CTEMECHHU.
['paduyeckas unTEpHIpeTAlldS CUCTEMBI YPAaBHEHUN C IBYMSI IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3aj1a4 alreOpandeckuM CrocoooMm.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne TMHENHBIX HEPABEHCTB C OJHOM MEpEMEHHON. Pelienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOW. KBagpaTHele HepaBEHCTBA.



['padmyeckass MHTEpIpEeTalMsl HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMs
MEPEMEHHBIMH.

OyHKIMNPYHKUUHA

KBagparuunas ¢ynkuus, e€ rpadguk u cpoiictBa. IlapaGona, koopauHaThI
BEPUIMHBI 1apadoJIbl, OCb CAMMETPHUH MapadoJIbl.

I'paduku pynkumii: Y = kx, y = kx + b, y = k/x, y = x3, y = VX,
y = |x| ,uux cpoiicrsa.

UucnoBele 1oOCIIEN0BATENIBHOCTUYMCIOBBIE MOCAEA0BATEIbHOCTH U
Nporpeccuu

[IonsiTHE YMCIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIbHOCTH
peKyppeHTHOH hopMyoi u popMyJIoii #-ro djieHa.

Apudmernueckas U reomeTpudeckas rnporpeccund. @opMyIibl #-ro dieHa
apu(PpMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N3o0paxeHne 4ieHOB apu(PMETUUECKON U Te€OMETPUUYECKOM mporpeccuid
TOYKAMHU Ha KOOPAMHATHOM IJIOCKOCTU. JIMHEWHBINM M KCIIOHEHIIMAIBHBIN POCT.
Ci10HBIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Pe3yJbTaThbl OCBOCHUS MPOrpaMMbl yuyeOHOro Kypca
«Anredpa» XxapaKTepu3yrTcs:

1) naTpuoTHYecKoe BOCIMTAHHE:

MPOSIBJIEHUEM HWHTEpPECA K MPOUUIOMY W HACTOSIIEMY POCCHUUCKOU
MaTeMaTUKH, I[€HHOCTHbIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCHUUCKUX
MAaTE€MAaTUKOB U POCCUICKOW MAaTEeMaTUYECKOW MIKOJbI, K HCIOJIB30BAHHUIO ITUX
JTOCTUKEHUN B IPYTHX HayKaxX W MPUKJIATHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHUIO O0S3aHHOCTEH TpakIaHWHA U pealn3alluu
€ro IMpas, MPEACTaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (yHKIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYDP, ABJICHUH, MPOIETYP TPaXKIaHCKOTO 00I1IecTBa (Harpumep,
BBIOOPBI, OINpPOCKI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX MpOOieM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHHI HayKH, OCO3HAHUEM
BAXKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B JEATEIbHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B pPEIICHUM MPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAIMpPaBIEHHOCTH, OCO3HAHUEM BaXKHOCTH MAaTEMaTHYECKOTO
oOpa3oBaHMs HAa MPOTSHKEHUU BCEU KU3HM JIJISl YCTEIIHON TpodeccCuoHanbHOM
JESTENHPHOCTU U PAa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM WHIUBU Ty IbHOU TPAEKTOPUHU 00pA30BAHUS U dKU3HEHHBIX IIJIAHOB
C YU4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAIBPHOMY U 3CTETHYECKOMY BOCIIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PElICHUN, PaCCYKIACHUN, YMEHUIO BUICTh
MaTeMaTHYECKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTAlMel B JIEATEIIBHOCTM HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS Y€JIOBEKA, MPUPOJIbI
U 0o0IIecTBa, MOHUMAHUEM MaTEMaTHYECKON HAyKH Kak cepbl 4eIOBEYECKOH
JESATEeIbHOCTH, ITANOB €€ pa3BUTHS U 3HAYMMOCTHU JIJI PA3BUTHS LIMBUIIU3AIIUHY,
OBJIaJICHUEM SI3IKOM MAaTeMaTUKH U MAaTEMATUYECKOUN KyJIbTYpPOU KaK Cpe/ICTBOM



NO3HAHUS MHPA, OBJIAJACHUEM MPOCTEUIINMH HAaBBIKAMH HCCIEAOBATEIbCKOM
NeSTENbHOCTH;

6) ¢usuyeckoe BocnuTanue, GopMHUpPOBaHME KYJbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0J1arONOJyYHs:

TOTOBHOCTBIO NMPUMEHSTh MAaTEMAaTUYECKUE 3HAHHS B MHTEPECAX CBOETO
3I0pOBbsl, BEJEHHUS 3I0pOBOr0 o0Opa3za >KU3HU (340POBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXa, peryjsipHas Quznueckas
aKTUBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBBIKa PEeQIIEKCHM, TMPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa IPyroro 4e0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHUE:

OpUEHTalMel Ha MPUMEHEHHE MAaTEMaTUYeCKUX 3HAHUU JJI1 PElIeHUs
3a/1a4y B 00JIACTH COXPAHHOCTU OKPY>KAIOIIEH Cpelibl, INIAaHUPOBAHUS ITOCTYIKOB
Y OLIEHKU MX BO3MOXKHBIX IOCIEACTBUI JUJISl OKPYXKAIOLWIEN Cpebl, OCO3HAHUEM
rJI00AJIBHOTO XapakTepa dKOJIOTUUECKHUX MPOOJIEM U MyTeH UX PelIeHUs;

8) amanTanus K H3MEHAKIMMCH YCI0BUAM COLUAIBHONA M IPUPOAHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSAX HEONPEAEIEHHOCTH, MOBBIILICHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4Y€pe3 IMPAKTHUYECKYIO AESTENBHOCTb, B TOM
qyCclie yYMEHUE YUYUTbCS Y JAPYyTHX JIofei, npuodperaTh B COBMECTHOM
JEeSTEIbHOCTH HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMHN U3 OMbITA APYTHX;

HEOOXOJAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAaHUW, B TOM YHCIE
dbopMynupoBaTh WU, TMOHATUSA, TUIOTE3bl 00 0OBEKTax U SBICHHUIX, B TOM
qlclie paHee HEU3BECTHBIX, OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TIIIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CUTyalUi0, BOCHPUHHUMATH
CTPECCOBYIO CUTYallMI0 KAaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATh
MPUHUMAEMBbIE peIIeHUus U JEHCTBUA, (HOPMYyIUpPOBATh M OLICHUBATh PUCKU U
NOCIIEICTBUSA, DOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIC 1eiiCTBUA

ba3oBbie Jilornueckue JaeiicTBUA:

e BLIIBJIATH 5 XapaKTEepU30BaTh CYIIECTBEHHBIC MpU3HAKU
MaTeMaTHYeCKUX OOBEKTOB, MOHSATUM, OTHOIIICHUN MEX/y TOHSATHSIMH,
dbopMyIIUpOBaTH ONPEICIICHUS TOHATUM, YCTAaHABIUBATH CYIIICCTBEHHBIM
MpU3HAK KiaccU(UKaMU, OCHOBaHUA sl 00OOIEHHS U CpaBHEHWUS,
KpPUTEPHUHU MPOBOJIMMOTI0 aHAIU3a;



e BOCIPUHUMATh, (OPMYIUPOBATH U MPEOOPa30BLIBATH CYXKJICHUS:
YTBEPAWTEIbHBIC U OTPHUIATEIbHBIC, CIUHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIC;

e BBIBISATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U W
OpoTUBOpeursi B (hpakTax, NAHHBIX, HAOIIOJCHUSX U YTBEPKICHUSIX,
npenjaraTb ~ KpUTEPUH IS BBIABJICHHS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYMI;

e JIeNaTh BBIBOJABI C WCIIOIH30BAHUEM 3aKOHOB JIOTHUKH, JACTYKTHUBHBIX W
WHIYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e pa3buparh I0Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUMN (IIpsSMbIE U
OT  TPOTHUBHOIO),  MPOBOAHWTH  CAMOCTOSITCIIbBHO  HECIIOKHBIC
JI0KA3aTeIhCTBA MaTeMaTHYECKUX ¢bakToB, BBICTPAaWBaTh
apryMEHTAIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOHpATh CIOCOO pelieHus yueOHOM 3ajauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHMS, BHIOMpATh HauOoJee MOAXOMAINMA C YIETOM
CaMOCTOSATEIILHO BBIICTICHHBIX KPUTEPHUEB).

ba3soBble ucciaegoBare/ibCcKue 1eiicTBUA:

e UCIIOJIb30BaTh  BONPOCHl KaK  HUCCJIENOBATEIbCKUM  HMHCTPYMEHT
NO3HaHUsA, (GOPMYIMPOBATH BOMPOCH], (DUKCUPYIOIIHE IPOTUBOPEYUHE,
mpo0JeMy, CaMOCTOSITEIHPHO YCTAaHABIWMBATH MCKOMOE W JIaHHOE,
dbopMHUpOBATH TUTNOTE3Y, APTYMEHTUPOBATH CBOIO TTO3UINIO0, MHCHHE,

e TMIPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUIaHY HECIIOXHBIM
AKCIIEPUMEHT,  HEOOJIbIIIOE  KCCIEOBAaHUE IO  YCTAHOBJIECHUIO
OCOOCHHOCTEHl MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTCH OOBEKTOB
MEXKTy COOOM;

e CaMOCTOSATENbHO (QopMynHpoBaTh O000OIIEHHUS W  BBIBOABI  TIO
pe3ynbTaTamM MpPOBEAEHHOTO HAOJIOJEHUS, HCCIIECIOBAHUSA, OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHNUI;

e TIPOTHO3WPOBATH BO3MOKHOE Pa3BUTHE IMPOIECCa, a TAK)KE BHIJIBUTATH
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBUIBIISATH HEJIOCTATOUYHOCTh U HM30OBITOYHOCTH MHGOpPMAIIMH, JAHHBIX,
HEOOXOIUMBIX JIJISI PCIICHHS 3a/1a4H,

e BHIOWpATH, AHAIM3UPOBATH, CHCTEMATHU3UPOBATh U HHTEPIPETUPOBATH
“H(OPMAITUIO PA3TUIHBIX BUIOB U (OPM MPEACTABICHIS;



e BbIOMpaTh (opMy MpeAcTaBieHHUs HUHPOPMALUMU U WLIIOCTPUPOBATH
peliaeMble 3alaud CXE€MaMmH, AuarpaMMmamMu, WHOW Tpaukoil U Hux
KOMOMHAIIUSIMU;

e OIICHMBATH HANIEKHOCTh MH(MOPMAIIUU IO KPUTEPHUSIM, MPEAIOKECHHBIM
y4uTeNIeM WIH CPOPMYIHUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIE YHUBeEpPCaJIbHbIE YUeOHbIe IelCTBHS:

e BOCHpUHUMATL U (OPMYJIHPOBATH CYXKJIEHUSI B COOTBETCTBUU C
YCJIOBUSIMH U LIEJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BbIpakaTh CBOIO
TOYKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 10
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYECHHbBIN pe3yJbTarT;

e B X0j/ic OOCYXJIEHHS 3aJaBaTh BOMIPOCHI MO CYIIECTBY OOCYXIaeMOM
TEMBbI, MPOOIEMBI, perIaeMoi 3a/lauu, BICKa3bIBATh UJIEH, HAIICJICHHbIE
Ha TOUCK pPELICHUS, COIMOCTABIATh CBOM CYXKJCHHS C CYXICHUAMHU
JIPYrUX YYaCTHUKOB JMANIOTa, OOHApYXUBaTh pa3Inuue U CXOJCTBO
NO3UIMH, B KOPpPEKTHOU ¢opme (HopMyIupoBaTh pa3HOIIACHS, CBOU
BO3PAKCHUS;

e IMPEACTABISATH  PE3yJbTAaThl  pEIICHUS  3aJadyd, JKCIEPUMEHTA,
UCCJICIOBaHUS, TPOEKTa, CaMOCTOSITENIbHO  BbIOMpaTh  ¢opmar
BBICTYIJICHUsT C Y4Y€TOM 3ajJad Npe3eHTallud U O0COOEHHOCTe!
ayJAUTOPUH,

e IOHMMAaTh M  HCIOJIB30BAaTh  MPEUMYIIECTBA  KOMaHJHOW U
WHIUBUYTBHOW pPa0OTHl MPHU PEIICHUH YYEOHBIX MaTEeMaTHYECKUX
3a/1ay;

e IpPUHUMATh  1I€b  COBMECTHOW  JEATENbHOCTH,  IUIAHUPOBATH
OpraHM3allii0 COBMECTHOM paloThl, pacrhpeieisTh BUIbI padoT,
JIOTOBAPUBATHCS, 00CYk AATh MPOIECC U PE3yJbTaT pabOThl, 0000IIATh
MHEHHUS HECKOJBKUX JIOJICH;

e y4YacTBOBAaTh B TPYNIOBHIX (opMax paboTsl (0OCyxIeHus, 0OMeH
MHEHUSIMH, MO3TOBBIE HITYPMbl M APYTHE), BBIIOJHITH CBOIO YacCTh
paboThl M KOOPAMHUPOBATH CBOM JACHCTBHUS C JPYTMMH WiCHaMU
KOMaH/bl, OIIEHUBATh KAa4€CTBO CBOEr0 BKJAaJa B OOIIMI MPOIYKT IO
KpUTEPUSIM, CHOPMYITHUPOBAHHBIM yUaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE 1eiiCTBUSA
Camoopranuzamnus:

e CaMOCTOSATEJIbHO COCTABIIATH IJIaH, aJITOPUTM PEIICHUS 3a1auu (MU €ro
4acTh), BEIOUPATH CIOCOO PEIICHUS C YUYETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ YYETOM HOBOM MH(GOPMAIIUH.



CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

e BJIAJICTh CIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJS Mpoliecca U
pe3ysibTaTa peUICHUsI MAaTEMATUYECKOM 3a/1a4H;

e IMPEIBHUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh IpPHU PEIICHUU
3a/1a4d, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENIHCTB, HAWIEHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBAaTh COOTBETCTBUE PE3YJIbTaTa JESITEIbHOCTH IOCTaBICHHOMN
eI ©  YCJIOBHSIM, OOBSICHATh TPHUYUHBI JIOCTHKCHUS  WIH
HEJOCTWIKEHUS  IeJM, HaxOJWUTh  OMMOKY, JaBaTh  OLCHKY
NpUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce OOyYarOUUHCS TOMYYHUT CIICTYIONTUE
IIPEMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYUCTCHUSA

BolnonHsTh, couyeTass yCTHblE U MUCbMEHHbIE MPUEMBI, apumeTrnuecKue
JEUCTBUSA C PAllMOHAILHBIMU YHCIIAMH.

Haxoautb 3HaueHUs] YUCIOBBIX BBIPAXKECHUI, MPUMEHSATh pPa3HOOOpa3HbIE
CHOCOOBI ¥ IPUEMBI BHIYMCIICHUS 3HAUEHUN IPOOHBIX BBIPAXKEHUMN, COIEPKAIINX
OOBIKHOBEHHBIE U JIECSITHYHBIE IPOOH.

[lepexoauThs OT 01HOM (HOPMBI 3aMIKUCH YUCEN K IpYroil (mpeoOdpa3oBhIBaTh
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JI€CATHYHYIO, B
YaCTHOCTU B O€CKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAI0YUBATH PALIMOHAIIbHBIC YUCIIA.

OKpyrisTh yucia.

BbBINONHAT OPUKUAKY M OLEHKY pe3yjbTaTa BBIYUCICHUM, OLICHKY
3HAYEHHI YHCJIOBBIX BBIPAKEHHUU. BBINOTHAT AEUCTBUA CO CTEHEHAMHU C
HaTypaJbHbIMU MTOKA3aTEISIMH.

[IpuMeHATh NOpHU3HAKKM  JIEIMMOCTH, pAa3jJ0KEHUE Ha MHOXKUTEIU
HaTypaJbHbIX YUCE.

PemaTe npakTHKO-OPUEHTUPOBAHHBIE 337a4l, CBSI3AHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPLIUOHAIBHOCTBIO BEJIWYUH, MPOLIEHTAMH, WHTEPIPETUPOBATH
pe3yNbTaThl PEMICHUS 3a7a4 ¢ yYETOM OTPaHUYEHMI, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpUBaEMbIX OObEKTOB.

AJire0panvecKkue BbIPaKeHUs!

Hcnonb30BaTh alredpandecKyro TEPMUHOIOTUIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuasa.



Haxoauth 3HaueHHs OyKBEHHBIX BBIPAXEHUI NMpU 3aJJaHHBIX 3HAYEHMSIX
IIEPEMEHHBIX.

BeinonHATe  mpeoOpa3oBaHMsl  LEJNOrO0  BBIPAXKEHHUS B MHOTOYJIEH
MIPUBEJICHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BBINIOJIHATE YMHOKEHHME OJHOWIEHA HAa MHOIOYIEH W MHOIOWIECHa Ha
MHOT'OWIEH, IPUMEHATH (POPMYJIIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCynIeCTBIATh PA3J0KEHUE MHOTOYJIEHOB HA MHOMKMTENIHM C HOMOILIBIO
BBIHECEHHS 32 CKOOKM OOIIEro MHOXHTENsS, TPYHNIUPOBKH ClIaraeMbIX,
IpUMEHEHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[IpumeHsaTh TpeoOpa3oBaHUs MHOTOWIEHOB [UIsI PELIECHUS pa3INYHbIX
3a/1a4 U3 MaTEMATUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIbHBIMU IMOKA3aTEISIMU JUIS
peoOpa3oBaHUsI BRIPAKCHUIA.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUs ¢ OQHOW IIEPEMEHHOM, IPUMEHSS IIpaBuia
Iepexola OT MCXOJHOIO YpPaBHEHUS K PaBHOCWIBHOMY emy. lIpoBepsTs,
ABJISIETCS JIX YUCIIO0 KOPHEM YPaBHEHUS.

[IpumensTe rpaduueckre METOABI IPHU PEIICHUH JTUHEHHBIX YPAaBHCHUN U
UX CHUCTEM.

[TogOupaTe mpuMepsl Hap 4YHCEl, SIBISIOUUXCS PEIICHHEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C
IBYMsI IEPEMEHHBIMH, MOJb3YSICh I'paUKOM, NMPUBOAUTH MPUMEPHI PEIICHUS
YpaBHEHHUS.

Pewars cucrtemsl ABYyX JIMHEHMHBIX YpPaBHEHHUW C JBYMsI ITIEPEMEHHBIMH, B
TOM 4YHCIIe TpaUUECcKH.

CocTaBnsATh M pelaTh JUHEHHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH 110 YCIOBHIO 3aJa4yd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4y IOJy4YECHHBIN Pe3yJIbTar.

DyHKUNH

N300paxxatb Ha KOOPAMHATHOM TMpPSMOM TOYKH, COOTBETCTBYIOLIUE
3aJIaHHBIM KOOPJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbI, 3alMChIBaTh YHCIIOBBIE
POMEXKYTKH Ha aJireOpandeckoM s3bIKE.

OTtMeuarh B KOOPAMHATHOM MIIOCKOCTH TOYKH 1O 3aJaHHBIM KOOPAMHATAM,
CTpouTh rpaduku TMHENHBIX GyHKIMA. CTpouTh rpaduk GyHKUHUU Y = [X|.

OnuceiBaTh € TOMOIIBIO (YHKUMH H3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTD,
IPOU3BOAUTEIBLHOCTD, BpEMsI, 00bEM PaOOTBHI.



Haxonute 3HaueHne PyHKIIMU 1O 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpadguueckuil cnocod nNpeacTaBiIeHusl U aHaln3a UHGOpMaIy,
W3BJICKATh W WHTEPIPETUPOBATH WHGOPMAIMIO U3 TpaduKOB peaTbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K xonmy ob0yuenuss B 8 kuacce oOydyaromuics MOJYyYUT CIETYIOLTUE
MPEIMETHBIE PE3YJIHTATHI:

Yucia 1 BBIYMCJICHUS

Hcnonb30BaTh HayaJabHBIE MIPEACTABICHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
gyucen NIl CpaBHEHUsA, OKPYTJEHUS W BBIYUCICHHM, u300paxaTh
NEHCTBUTENBHBIE YHCIIA TOYKAMU HA KOOPAUHATHOM MPSMOM.

[IpuMeHsATh TOHATHE apUPMETHUUECKOTO KBAJIpPaTHOTO KOPHS, HAXOIUTh
KBaJ[paTHbIE KOPHU, UCTHOJIb3Yysl MPU HEOOXOAUMOCTH KaJbKYJATOP, BHIMIOJIHSIThH
mpeoOpa30BaHUs BBIPAXKCHHM, COACpPIKAIIUX KBAJPATHBIE KOPHH, HCIOJB3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3a1UCH OOJIBIIMX U MAJIBIX YUCEN C MTOMOIIBIO JECATUUHBIX
npoOeii u creneHedt yucna 10.

AgredOpanveckue BbIPaKEeHUS

IIpumMeHATP TNOHSATHE CTENEHM C LEIbIM IOKAa3aTesIeM, BbINOJIHSITh
npeoOpa3zoBaHus BEIPAKEHHM, COACPKAITUX CTETICHU C IEIbIM IMOKA3aTEeIeM.

BrinmonHaTh TOXKIeCTBEHHBIE TPEOoOpa30BaHUs PAIMOHATIBHBIX BBIpaKEHUN
Ha OCHOBE MPaBWI JICUCTBUI HAJl MHOTOWICHAMH U alre0panyecKuMu JpoOsiMu.

PackiianpiBaTh KBaApATHBIN TPEXWIEH HA MHOXKUTEIU.

[IpumensTh mpeoOpa3oBaHus BBIPAKEHUN SISl PEIICHUS PA3IMYHbBIX 33]1a4
U3 MaTEMATUKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHON MTPAKTHUKHU.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIE, KBAAPATHBIE YPABHEHUS U PALMOHAIIBHBIE YPABHEHHS,
CBOJISIIMECS K HUM, CUCTEMBI JBYX YPABHEHUU C IByMs [IEPEMECHHBIMU.

IIpoBoanTE NMpOCTENIINE UCCIIENOBAHNSI YPABHEHUN U CUCTEM YPaBHECHUH,
B TOM YHCJI€ C MPUMEHEHUEM IpaduuecKux MpeacTaBieHui (yCcTaHABIUBATh,
MMEET JM ypaBHEHUWE WM CUCTEMa YPABHEHUW PELICHUS, €CIA HMEET, TO
CKOJIbKO, U MPOYEE).

[TepexoauTh OT ciioBecHON (POPMYIHUPOBKH 3a7aud K €€ anreOpandeckomn
MOJENH C IOMOIIBIO COCTABJICHUSA YPABHEHUS WM CHUCTEMBl ypPaBHEHHIA,
WHTEPIPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3aJayd IOJTYyYEHHBIN
pe3yJbTar.

[IpumMeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB JI1 CPAaBHEHMUS, OLIEHKH,
pelIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NEPEMEHHOW U UX CUCTEMBI, JaBaTh



rpaUyecKyr0 WIUIIOCTPALMI0 MHOXKECTBA PELIEHWH HEPAaBEHCTBA, CUCTEMBI
HEPaBEHCTB.

DOyHKIUU

[TonnMaTth 1 UCTIONB30BATh (PYHKIIMOHAIbHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJINYECKHE 0003HAUYECHHUSI), ONPEIENIATh 3HAaUeHUE (DYHKIMU 10 3HAYEHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBA PYHKIMU IO €€ rpaduKy.

Crpoutb rpaduku 351eMEeHTapHbIX (YHKIMA BUAA:

y = k/x, y =x2, y = x3,y = |[x], y = VX, onucbiBaTtb cBOWCTBa

yncnoBon PyHKUMM NO €€ rpadumky.

K xoniy oOyuenus B 9 kjacce 0OOy4arOmUHCS TOMYYUT CIICTYIONTUE
MPEAMETHBIE PE3YIIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHMBATh ¥ yHOPSAOUYMBATH PAlMOHAIBHBIE U HPPALIMOHATIBHBIC YHCIIA.

Breinonuare apudmervueckue ACHCTBUS C pallMOHAIBHBIMU YHUCIAMU,
coueTrass YCTHbIE W THUCbMEHHbIE TPUEMBI, BBINOJHATh BBIUUCICHUS C
HMppalMoOHaIbHBIMU YUCIAMU.

HaxoauTte 3HaueHus cTeneHel C LEeNbIMM IOKA3aTEIsIMH M KOPHEW,
BBIYUCIISITh 3HAYEHUS YHUCIIOBBIX BBIPAKCHUH.

OKpyriaTh ACHUCTBUTEIBHBIE YKCIA, BBINOIHATH NPUKUAKY pPE3yJbTaTa
BBIUHCIICHUN, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHHs U HEPABEHCTBA

Pewats MHENHBIE M KBaApaTHbIE YPAaBHEHUS, YPABHEHUS, CBOJAILINECS K
HUM, pOCTENIIe TPOOHO-pallMOHATIBLHbBIE YPABHEHUS.

Pemiath cuctembl JBYX JIMHEWMHBIX ypaBHEHUU C JABYMSI IEPEMEHHBIMHU U
CUCTEMBI JIBYX YPaBHEHUI, B KOTOPHIX OJIHO YPABHEHUE HE SIBIISICTCS TMHEHHBIM.

PemaTe TekcTOBBIE 3adaud alreOpanyecKuM CHOCOOOM C TMOMOIIBIO
COCTaBJICHUS YPABHEHUS WJIU CUCTEMBI JIByX YPABHEHUH C ABYMSI IEPEMEHHBIMM.

[IpoBoaMTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YpaBHEHUN,
B TOM YHCJIC C MMPUMEHEHHEM TrpadudecKux MpeIcTaBlieHnul (yCTaHABIMBATH,
MMEET JId ypaBHEHHE WA CHUCTEMa YPAaBHEHUW PEIICHUs, €CIU UMEET, TO
CKOJIBKO, U TIpOYEe).

Pemiath nuHEHBIE HEpABEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, M300paxaThb
pEIICHUE HEPABEHCTB HA YMCIIOBOW MPSAMOM, 3aMKUCHIBATh PEIICHUE C MMOMOILBIO
CHUMBOJIOB.

Pemiatb cuCTEMBI JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, M300pa)xkaTh pEHICHUE CHUCTEMBbI
HEPABEHCTB HAa YUCIIOBOW MIPSIMOI, 3aMIUCHIBATH PEIICHUE C TOMOIIBIO CHMBOJIOB.



Hcnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIMYHbBIX 3a]1a4.
DyHKUNHA
PacmosnaBaTh (QyHKIIMM W3yYEeHHBIX BHIOB. [lOKa3pIBaTh CXeMaTHYECKU

pacmoiokeHre Ha KOOPJAMHATHOM MIIOCKOCTH TpadukoB QyHKIMI BUna: y = kx,

y=kx+b y=kkx,y=ax2+bx+c, y=x3y = VX, y = |x|, B 3aBEUCEUMOCTH OT

3HauYCHUN KOA(DPUITMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKIIHIA.

CtpouTth U U300pakaTh CXeMaTUYECKH IpauKu KBaJAPAaTUYHBIX (DYHKIIUH,
OIKCHIBAaTh CBOWCTBA KBAaIPATHUHBIX (YHKIUH 1O UX rpadukam.

Pacno3HaBaTh KBagpaTWyHyro (yHKUHIO 10 QopMmyJie, NPUBOAUTH
IpUMEpPBI KBaIpaTUUHBIX QYHKIUI U3 peaibHON )KU3HHU, PU3UKU, TEOMETPUU.

YucsioBble MOC/IEA0BATEILHOCTH M IPOrPeCCH U

Pacnio3naBaTh apu(METHUYECKYI0 M TE€OMETPUYECKYIO IMPOTPECCUU MpHU
Pa3HBIX CIIOCcO0ax 3aJaHusl.

BbINONMHATE BBIUKCIEHHMS C MCIONb30BaHHEM (QOpMYyJ N-ro 4ieHa
apu(pMeTHYeCKON U reOMETPUUYECKOM MPOrpecCcuii, CyMMBbI IIEPBBIX N UJIECHOB.

N300pakath 4jieHbl TNOCIEIOBATENBHOCTH TOYKAMH Ha KOOPJIMHATHOMN
IUIOCKOCTH.

Pemate 3a1aum, CBSI3aHHBIE C YUCIOBBIMU IIOCIIEOBATEIBHOCTSMH, B TOM
qucie 3aJadd M3 peaJbHOM KHU3HU (C UCHOJb30BAaHUEM KAJBKYJSTODA,
U (POBBIX TEXHOJIOTUIA).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne
n/n

HanmenoBanue
pa3aesioB U TeM
NMporpamMmMbl

Yucma n
BBIYHCIICHHSA.
PammmonansHEIE
qucia

Anrebpanueckue
BBIPpAXKCHUA

YpaBHeHUA U
HEpPABEHCTBA

Koopaunatsl u
rpa¢uku. OyHKIUN

IToBTOpEHME U
00061eHne

OBIIEE KOJIMYECTBO
YACOB I1O0
I[TPOTPAMME

KoauuyecTBo yacoB

Bcero

25

27

20

24

102

KonTtpoJubHsbie
padoTsbI

IIpakTH4eckue
padoThI

duexkTpoHHbIe (HUGpOBbLIEL)
o0pa3oBaTe/ibHbIE Pecypchl

bubnunorexa [IOK
https://m.edsoo.ru/7f415b90

bubmuorexa [{OK
https://m.edsoo.ru/7f415b90

but6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90


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

8 KUIACC

HanmMmenoBanue
Ne

pa3aesioB U TeM
n/n

MpPOrpaMmMbl

Yucma u

BBIYHUCIIEHUS.

KBagparubsie KopHH

Yuncna n
BBIYMCIIECHHUSL.
CrenieHs ¢ 11EJIBIM
[IOKa3aTejIeM

Anrebpanueckue
BBIPAKCHMUS.
KBanpaTubiit
TPEXUIIEH

AnreGpanueckue
BBIPAKCHUSI.
Anrebpanueckas
Jpo0b

YpaBHeHus u
HEpaBEHCTBA.
KBanpatubie
ypaBHEHUS

Bcero

KoauuyecTBo yacoB

KonTpoJbHbie
padoThI

15

7

5 1

15 1

15 1

IIpakTH4eckune
padoThI

JuekTpoHHbIe (HU(pOBBIEL)
o0pa3oBaTe/ibHbIE PeCypChl

bubnuoreka [JOK
https://m.edsoo.ru/7f417af8

but6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6moreka [JOK
https://m.edsoo.ru/7f417af8



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

10

YpaBHeHus u
HEPABEHCTBA.
Cuctemsl
YpaBHEHUI
YpaBHeHUs U
HEPABEHCTBA.
HepaseHnctBa

OyHKIMH.
OCHOBHBIE IOHATHS
QyHKIUH.
Yucnossle GyHKIUN

IToBTOpEHME M
000011IEHNE

OBIIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

13

12

102

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

bubmuoreka [JOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [IOK
https://m.edsoo.ru/7f417af8

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

bubnunorexa LIOK
https://m.edsoo.ru/7f417at8



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

9 KUIIACC

Ne
n/
n

HanmMmenoBanmue
pa3aeiioB U TeM
MPOrpaMMbl

Yucna ¥ BEIYUCICHUS.
JlelicTBUTEIIbHBIC YUCIIA

YpaBHeHus u
HEPaBEHCTBA. Y PaBHEHHUS
C OJHOM IEPEMEHHOMN

YpaBHeHus U
HepaBeHCTBA. CUCTEMBI
ypaBHEHU U

VYpaBHeHus u
HEpaBEHCTBA.
HepasencrtBa

DyHKIMU

YucnoBble
[10CJIENOBATEIBHOCTHA

[ToBTOpenue, 06001ICHNE,
cUCTeMaTU3alus 3HaHuH

KoaunuecTBo yacoB

Bcero

14

14

16

16

15

18

KonTpoJbHbIe
padoThI

IIpakTH4eckue
padoTshI

duexkTpoHHbIe (HU(pPOBBIEL)
o0pa3oBaTe/ibHbIE PeCypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f419d08

but6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08

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



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

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 102






ITOYPOYHOE INIAHUPOBAHUME

7 KIIACC
Ne
n/ Tema ypoka

[ToHsATHE panOHAIBHOIO
4yucIa

Apudmerndeckue
JNIEUCTBUS C
panMoHaIbHBIMH YHCIAMHU

Apudmernueckue
JIEHCTBHS C
panroHaTFHBIMU YUCIIAMHU

Apudmernaeckue
NEHUCTBUS C
palroHaIbHBIMU YHCTIAMHU

Apudmernueckue
JIEHCTBHS C
palroHaTFHBIMU YUCIIAMHU

Apudmerndeckue
NEeNUCTBUA C
parroHaTbHBIMU YHCTIAMHU

KoaunuecTBo yacoB

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jlata
U3yYeHUs

DJIEKTPOHHBIE
nugposbie
o0pa3oBaTejibHbIE

pecypchl



10

11

12

13

14

CpaBHenue,
YIIOpSIAOYMBAHUE
palMOHABHBIX YHCET

CpaBHenue,
YIOpSIAOYUBAHUE
panrOHANBHBIX YHCEIT
CpaBHenue,
YIOpSAAOYUBAHUE
PalrOHAJIbHBIX YU CCIT

CremneHb ¢ HaTypaJIbHBIM
HOKa3aTeeM

CreneHsb ¢ HaTypaJIbHBIM
HOKa3aTeIeM

CreneHb ¢ HaTypaJIbHBIM
[OKa3aTeseM

CremnieHs ¢ HaTypaJIbHbIM
IIOKa3aTcJjIeM

CrenieHs ¢ HaTypaJIbHbIM
IIoKa3aTcjieM

bubmuoreka [JOK
https://m.edsoo.ru/7f4211d

e
bu6nmoreka [IOK

https://m.edsoo.ru/7f42138
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f42154
€

bu6mmoreka [IOK
https://m.edsoo.ru/7f4218b
e



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

15

16

17

18

19

20

21

Perrenrie ocHOBHBIX 3a7a4
Ha IpoOHU, MPOLIEHTHI U3
peanbHON NPAKTUKH

Penrenyvie oCHOBHEIX 3a1a4
Ha ApOoOH, MPOIEHTHI U3
pealbHOM MPaKTUKH

Pemrenre ocHOBHBIX 3a7a4
Ha JApoOH, MPOIEHTHI U3
peanbHON NPAKTUKH

Penrenne ocCHOBHBIX 3a7a4
Ha ApOoOH, MPOIECHTHI U3
peallbHOM MPaKTUKH

[Ipu3Haku nenuMocTu,
pa3ioKeHus: Ha
MHOKUTEJIM HAaTYpPaJIbHbIX
qHCell

[Ipu3Haku nenumMocTu,
pa3yIoKEHU Ha
MHOKUATEJIA HATYpPaJIbHbIX
qucen

PeanbHble 3aBUCHMOCTH.
[Ipsimas u obpaTHas
IPONOPLUOHATIBHOCTH



22

23

24

25

26

27
28

29

30

PeanbHbBIE 3aBUCUMOCTH.
[psimast u oOpaTHas
MPONOPLIMOHATIBHOCTH

PeanpHbIEe 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPOMOPIHUOHATIEHOCTH

PeannHbBIE 3aBUCUMOCTH.
[psimast u oOpaTHas
MPONOPLIMOHATIBHOCTH

KoHTponbHas paboTa mo
TeMme "ParmoHannHbIe
yucia'

byKBeHHBIE BBIpaKEHUS

DopmyJibl
DopMysl

IlepemenHsbIe.
JlomycTrMble 3HaYSHHUSI
MEPEMEHHBIX

[IpeobpazoBanue
OYKBCHHBIX BBIPOKCHUH,
PacKpBITHE CKOOOK U
MpUBEJICHUE TTOT0OHBIX
ClIaraeMbIxX

bub6nuoreka [JOK
https://m.edsoo.ru/7f41feec

bu6mmorexa [IOK
https://m.edsoo.ru/7f41fafa



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa

31

32

33

34

35

36

[IpeoOpazoBanue
OYKBEHHBIX BBIPOKCHUH,
PacKpbITHE CKOOOK U
MPUBEJICHUE TTOT0OHBIX
cllaraeMbIxX

[Ipeo6pazoBanue
OYKBEHHBIX BBIPOKCHUH,
PAaCKpBITHE CKOOOK U
MIpUBEJICHUE TTOT0OHBIX
cJlaraeMbIxX

[IpeobpazoBanue
OYKBCHHBIX BBIPOKCHUH,
PAaCKpBITHE CKOOOK U
MPUBEJICHUE TTOTI0OHBIX
clIaraeMbIxX

CBoiicTBa CTENEHH C
HaTypajabHbIM
[oKas3arejieM

CBoiicTBa CTENEHH C
HaTypaJIbHbIM
[moKasarejieM

CBoiicTBa CTENEHH C
HaTypaJbHBIM
OoKa3aTeIeEM

bubmuoreka [JOK

https://m.edsoo.ru/7f41£d7
0

bubmuoreka [JOK

https://m.edsoo.ru/7f42138
2

but6mmoreka [JOK

https://m.edsoo.ru/7f42154
e

bubmmorexa [IOK
https://m.edsoo.ru/7f4218b
e



https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f4218be

37

38

39

40

41

42

43

44

MHuoro4ieHsl

MHoro4ieHbl

CrnoxeHune, BRIYUTAHHUE,
YMHOKE€HHE MHOTOYJIEHOB

CrnoxeHue, BEIYNTAHUE,
YMHO)KEHUE MHOTOYJICHOB

Clo)eHHe, BEIYMTaHUE,
YMHOKE€HHE MHOTOYJICHOB

CnoxeHue, BEIYNTAHUE,
YMHOXKEHUE MHOTOWICHOB

DopMyIIbl COKPALIEHHOTO
YMHOXKEHUS

DopMyIIbl COKPALIEHHOTO
YMHOKCHUA

bubmuoreka [JOK
https://m.edsoo.ru/7f42276

€

bubmuoreka [JOK
https://m.edsoo.ru/7f42293
0

bubmuoreka [JOK
https://m.edsoo.ru/7f422af
2

bu6mmoreka [IOK

https://m.edsoo.ru/7f422¢cc
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f422fca

bubnmoreka [IOK

https://m.edsoo.ru/7f42318
2

bubnuoreka [JOK

https://m.edsoo.ru/7f42432
a

bu6mmorexa [IOK

https://m.edsoo.ru/7f42464
a


https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42464a

45

46

47

48

49

50

51

52

DopMyITbl COKPAIIEHHOTO
YMHOXKEHUS

DopMyIIbl COKPAIEHHOTO
YMHOXKEHUS

DopMyIIbl COKPALIEHHOTO
YMHOKCHUA

PaznoxxeHne MHOTO4YJIEHOB
Ha MHOXXHTCIIN

PaznoxxeHrne MHOTOWJIEHOB
Ha MHOXXHTCIIN

Pazioxenrne MHOTOYJIEHOB
Ha MHOXUATEIIH

Pa3noxeHne MHOrOWIEHOB
Ha MHOXHATEIIH

KonTponbhas pabota no
teme "Anredpanueckue
BBIpaXEHUS"

bubmuoreka [JOK
https://m.edsoo.ru/7f424c1
2

bubnuoreka [JOK
https://m.edsoo.ru/7f424d
2

bu6nmoreka [IOK

https://m.edsoo.ru/7f4251d
0

bu6mmorexa [IOK
https://m.edsoo.ru/7f42331
2

bubmuoreka [JOK
https://m.edsoo.ru/7f4237f
e

bubmuoreka [JOK
https://m.edsoo.ru/7f4239d
e



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4239de

53

54

55

56

57

58

59

YpaBHeHue, IpaBuia
npeoOpa3oBaHUs
YpaBHEHUS,
PaBHOCHUIIBHOCTh
ypaBHEHUH

JInneliHoe ypaBHEHME C
OJIHOM ITEPEMEHHON,
pElLICHUE JTUHENHBIX
ypaBHEHUH

JIuneiiHoe ypaBHEHME C
OJIHOM IIEPEMEHHON,
pELICHUE JTUHENHBIX
ypaBHEHUH

JIuneiiHoe ypaBHEHUE C
OJIHOM IIEPEMEHHON,
pELICHUE JTUHENHBIX
YpaBHEHUH

Pemenue 3agau ¢
MMOMOUIBIO YPaBHEHHI

Pewenne 3amau ¢
MIOMOIIBIO YPAaBHEHUI

Pemrenue 3agad ¢
IIOMOILBIO YPAaBHEHUI

bu6nmmoreka [JOK

https://m.edsoo.ru/7f42048
2

bubnuoreka [JOK

https://m.edsoo.ru/7f42064
e

but6mmoreka [{OK

https://m.edsoo.ru/7f42080
6

bu6mmorexa [IOK

https://m.edsoo.1ru/7f4209a
0


https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f4209a0

60

61

62

63

64

65

66

67

Penrenue 3amau ¢
MOMOIIbIO YpaBHEHUI

JIuHeltHOE ypaBHEHHUE C
JBYMsI [IEPEMEHHBIMU U
ero rpaduk

JInneliHoe ypaBHEHME C
ABYMs IEPEMCHHBIMU U
ero rpadguk

Cucrema IByX JIMHEHHBIX
YPaBHEHUU C JBYMsI
NepeMEHHBIMU

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI
NepEeMEHHBIMU

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C JIBYMsI
MepEMEHHBIMU

CucremMa AByX JINHEHHBIX
YpPaBHEHUH C JBYMsI
NIepEeMEHHBIMH

Pemenue cucrem
ypaBHEHUH

bubmuoreka [JOK
https://m.edsoo.ru/7f420e6

€

bu6mmoreka [IOK

https://m.edsoo.ru/7f427¢3
2

bu6nuoreka [JOK

https://m.edsoo.ru/7f427e8
a

but6mmoreka [{JOK

https://m.edsoo.ru/7f42836
c

bubnuoreka [JOK

https://m.edsoo.ru/7f4284d
e


https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f4284de

68

69

70

71

72

73

74

75

76

77

Pentenue cucrem
YpaBHEHUU

Pemenue cucrem
ypaBHEHUH

Pentenue cucrem
ypaBHEHUU
Pemenue cucrem

YpaBHEHUU

KonTpomnpHas pabora no
teme "JlnHeiiHbe
ypaBHEeHUA"

Koopannara Touku Ha
IPSMOi

YuciioBbIE IPOMEKYTKH

UucnoBbie TPOMEKYTKU

Paccrosaue Mexny nByMms
TOYKaMU KOOPJAUHATHOU
IPSIMO

Paccrosinne mexnay nByms
TOYKaMH KOOPJAUHATHON
PAMOM

bubmuoreka [JOK
https://m.edsoo.ru/7f42865
a

bubmuoreka [JOK
https://m.edsoo.ru/7f4287d
6

but6mmoreka [{OK

https://m.edsoo.ru/7f42104
4

bu6nuoreka [JOK

https://m.edsoo.ru/7f41de7
6

bubmuoreka [JOK
https://m.edsoo.ru/7f41dff2



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

78

79

80

81

82

83

84

85

86

87

HpHMOYFOJ'IBHaSI CHUCTCMa
KOOpAWHAT Ha INIOCKOCTHU

IIpssMmoyronbHas cucrteMa
KOOpJMHAT Ha IUNIOCKOCTH

[Tpumeps! rpadukos,
3a/laHHBIX (opMyJIaMu

[Tpumeps! rpadukos,
3aJJaHHbIX (HOopMyTaMu

[Tpumeps! rpadukos,
3a/laHHBIX (opMyJIaMu

Yrenue rpadukoB
pEIbHBIX 3aBUCUMOCTEN

Yrenue rpadpukos
peabHBIX 3aBUCUMOCTEN

[Tonsitue pynkunn

I'padux dyHkIIN

CsaoticTBa (yHKIUI

bubmuoreka [JOK
https://m.edsoo.ru/7f41el16
e

bubnuoreka [JOK
https://m.edsoo.ru/7f41e42

a
bu6nmoreka [IOK

https://m.edsoo.ru/7f41e8a
8

bu6mmorexa [IOK

https://m.edsoo.ru/7f41ed8
0

bu6nuoreka [JOK

https://m.edsoo.ru/7f41ea2
4

bubnuoreka [JOK
https://m.edsoo.ru/7f41ef0
6

bubmuorexa [JOK
https://m.edsoo.ru/7f41107
8



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f078

88

&9

90

91

92

93

94

95

96

CgoiicTBa (yHKIMH

Jluneiinas pyHKIUSA

Jluneitnas pyHkuus

[TocTpoenue rpaduka
JUHEHHON QyHKIINH

[TocTpoenwue rpaduka
JTUHENHHON (GYHKLINU

I'padux pynkuum y =[x|

I'padux pynkuum y =[x|

KonTponbhas pabota no
teme "KoopnuHaTsl u
rpaduku. Oyakmun" /
Bceepoccutickas
npoBepoyHas paboTa

HTorosast KOHTpOIbHASA
pabota / Bcepoccuiickas
npoBepoyHas pabora

—

—

bubnmoreka [IOK
https://m.edsoo.ru/7f41f1fe

bu6mmorexa [IOK
https://m.edsoo0.1ru/7f42728
2

bubmuoreka [JOK
https://m.edsoo.ru/7f42741
2

bubmuorexa [JOK

https://m.edsoo.ru/7f426d1
e

bu6mmoreka [IOK
https://m.edsoo.ru/7f41£50

a

bubnuoreka [JOK
https://m.edsoo.ru/7f429¢6

(¢


https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429c6c

97

98

99

100

101

102

IToBTOpEHNE OCHOBHBIX
MOHATHI U METOJI0B Kypca
7 xnacca, 00001IeHnE
3HAHUI

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOJ0B Kypca
7 Ki1acca, 0000IeHe
3HAHHUI

[ToBTOpEHHE OCHOBHBIX
TIOHSATHI U METOJIOB Kypca
7 Ki1acca, 0000IIIeHE
3HAHUHU

[ToBTOpEHHE OCHOBHBIX
MIOHSATHUI U METOJIOB Kypca
7 Ki1acca, 0000IIeHE
3HAHUH

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOJ0B Kypca
7 Ki1acca, 0000IIeHe
3HAHHUI

[ToBTOpEHHE OCHOBHBIX
TIOHSATHI U METOJIOB Kypca
7 xi1acca, 0000IIeHE
3HAHUHU

but6mmoreka [{OK

https://m.edsoo.ru/7f429f3
2

bu6mmorexa [IOK
https://m.edsoo.ru/7f42a0e
0

but6mmoreka [{OK

https://m.edsoo.ru/7f42a27
a

bubmmorexa [IOK
https://m.edsoo.ru/7f42a90
0



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

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 102



8 KUIACC

Ne
n/
n

Tema ypoka

KBanpaTHblii KOpeHb U3
qrcna

[Tonsatre 00
UppalMOHATTEHOM YHCIIe

Hecstuannlie
NpUOIKEHUS
UppaLMOHATIBHBIX YHCET

Hecsatnaanie
MPUOTKEHUS
UPPALMOHATEHBIX YHCET

JlelicTBUTENbHBIC YKCIIA

CpaBHeHue
HeﬁCTBHTeHBHBIX qUCECII

CpaBHeHue
NeHCTBUTEIBHBIX YHCE

KoaunuyecTBo yacoB

Bcero

KonTpoJsbHble
padoThI

IIpakTH4eckue
H3y4YeHus

DJICKTPOHHBIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f42d45
2

but6mmoreka [{JOK
https://m.edsoo.ru/7f42eaaa


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

10

11

12

13

14

Apudmernueckuit
KBaJPAaTHBIA KOPEHb

VYpaBHeHue BUaa X* = a

CaoiicTBa
apu(pMeTHYECKUX
KBaJPaTHBIX KOPHEU

CaoiicTBa
apu(pMeTHIECKUX
KBaJPaTHBIX KOPHEH

ITpeoOpazoBanue
YHUCJIOBBIX BBIPAKECHUN,
COJepIKaINX
KBaJIpaTHbIE KOPHU

[IpeobpazoBanue
YHCIIOBBIX BBIPAKCHHUIA,
COJIEpIKaIIIX
KBaJIpaTHBIC KOPHU

[IpeobpazoBanue
YHCIIOBBIX BBIPAKEHHIH,
COJIePIKALITIX
KBaJIpaTHbIE KOPHU

bu6mmoreka [IOK

https://m.edso0.ru/7f42d86
2

but6mmoreka [IOK

https://m.eds00.ru/7f42d86
2

but6mmoreka [JOK

https://m.edsoo.ru/7f42dd2
6

bu6nmoreka [IOK
https://m.edsoo.ru/7f42ded4

but6mmoreka [IOK
https://m.edsoo.ru/7f42e0be


https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be

15

16

17

18

19

20

[TpeobpazoBanue
YHUCJIOBBIX BBIPAKEHUN,
coJieprKaIInx
KBaJIpaTHbIE KOPHU

CreneHs ¢ O CJIbIM
IIOKa3aTCjIeM

CrannapTHas 3anuch
yucna. Pazmepsr
00BEKTOB
OKpY’KaroIiero Mupa (0T
AJIEMEHTAPHBIX YaCTHUI]
710 KOCMUYECKHX
00BEKTOB),
JUTUTETHBHOCTh
MIPOIIECCOB B
OKpY’KalolieM MHUpe

CBoIiCcTBa CTEIEHH C
LIEBIM [TOKA3aTeIEM

CBoiicTBa CTENEHHU C
LIEIBIM [TOKA3aTeJIEM

CBOICTBA CTEIICHU C
OCJIBIM I1OKa3aTCJIIEM

bubmuorexa [JOK
https://m.edsoo.ru/7f42e¢262

but6mmoreka [JOK
https://m.edsoo.ru/7f4354a4

bubmuoreka [JOK
https://m.edsoo.ru/7f43609
8

bu6nuoreka [IOK

https://m.edsoo.ru/7f43564
8

but6mmoreka [IOK

https://m.edsoo.ru/7f43564
8

bu6mmorexa [IOK
https://m.edsoo.ru/7f43564
8



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648

21

22

23

24

25

26

27

28

CBOICTBA CTEIICHU C
OCJIBIM ITOKa3aTCJICEM

CBoiicTBa CTEIEHHU C
LIEIBIM [TOKa3aTeJIeEM

KBagpartsslii TpéxuneH

KBanpaThslii TpéxuiieH

Paznoxenune
KBaJpaTHOTO TPEXUJIEHA
Ha MHOYXUTEIN

Pasnoxenue
KBaJIpaTHOI'O TPEXWICHA
Ha MHOXXUTEIIN

KonrponsHas pabora
no remam "KBangpatHbie
kopHU. CrerneHu.
KBanpathslii Tpexusnen"

Anrebpanyeckas 1poOb

bubnmoreka [IOK
https://m.edsoo.ru/7f43599a

bu6nuoreka [JOK
https://m.edsoo.ru/7f435ed6

but6mmoreka [IOK
https://m.edsoo.ru/7f42fd38

bubnuoreka [JOK
https://m.edsoo.ru/7f421d38

bubmmorexa [JOK
https://m.edsoo.ru/7f42ec80

bubnuoreka [JOK
https://m.edsoo.ru/7f43038
2



https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430382

29

30

31

32

33

34

35

JlonycTuMble 3HaUEHUS
MePEMEHHBIX,
BXO/JIAIINX B
anredpandecKue
BBIPAXKEHUS

JlonycTuMble 3HaUEHUS
MePEMEHHBIX,
BXOJISAIINX B
anredpandecKue
BBIPKEHUS

OcHOBHOE CBOMCTBO
anredpandeckoi qpoodu

Coxkparenue apooeit

Coxkparmenue npo0eit

Coxpamienue apodeit

CrnoxeHue, BRIYUTAHHE,
YMHOKEHUE U JIeTICHHE
anredpanvdecKux
npo0eit

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f430a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/7f430f44

bubnuoreka [JOK
https://m.edsoo.ru/7f430f44

but6mmoreka [JOK
https://m.edsoo.ru/7f43128¢


https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

36

37

38

39

40

CnoxxeHue, BEIYUTAHUC,
YMHOXEHHE U JIeTICHUE
anre0pandecKux
npobeit

CnoxxcHue, BEIYUTAHUC,
YMHOKEHUE U JICIICHNE
anreOpandecKux
npobeit

CnoxxeHue, BEIYUTAHUC,
YMHOXEHHE U JIeTICHUE
anre0pandecKux
npobeit

ITpeoOpazoBanue
BBIPAKCHUI,
CoJIepIKaIIIX
anreOpandeckue Apoou

[IpeobpazoBanue
BBIPAKCHUI,
CoJIepIKaIITNX
anreOpandeckue Apoou

bubmuorexa [JOK
https://m.edsoo.ru/7f4315¢c0

bubmuorexa [JOK
https://m.edsoo.ru/7f4318¢c2

bubmuorexa [JOK
https://m.edsoo.ru/7f431a20

bubnunoreka [IOK
https://m.edsoo.ru/7f43259¢

bu6mmoreka [IOK

https://m.edsoo.ru/7f43273
6


https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736

41

42

43

44

45

46

47

48

ITpeobOpazoBanue
BBIPAKCHMUI,
coieprKaIux
anredpanveckue 1poou

KonrtponbHas paborta
0 TEME
"AnreOpanyeckas
npoosb"

KBanpaTtHoe ypaBHeHue

Henonxoe kBaagpaTHOE
ypaBHEHHE

HenonHoe kBanpatHoe
ypaBHEHHUE

dopmyiia KOpHE#
KBaJIpaTHOTO
ypaBHEHUs
dopMmyna KOpHeH
KBaJ[paTHOT'O
yYpaBHEHHUS
®opMyna KOpHEH
KBaJIpaTHOI'O
ypaBHEHMUSI

bu6nmoreka [IOK

https://m.edsoo.ru/7f43273
6

but6mmoreka [IOK

https://m.edsoo.ru/7f431d3
6

but6mmoreka [IOK
https://m.edsoo.ru/7f42ecla

bubnmoreka [IOK
https://m.edsoo.ru/7f42¢eela

bubmuorexa [JOK
https://m.edsoo.ru/7f42eela

but6mmoreka [IOK
https://m.edsoo.ru/7f42f158

bubmuorexa [JOK
https://m.edsoo.ru/7f42£3f6

bubnuoreka [JOK
https://m.edsoo.ru/7f42f5a4



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4

49

50

51

52

53

54

55

Teopema Buerta

Teopema Buera

Pemenue ypaBHenuit,
CBOJAIIUXCS K
KBaJIpaTHBIM

Pemenne ypaBHenui,
CBOISIINXCS K
KBaJPaTHBIM

[Ipocreitmme npoOHO-
paroHaIbHbIE
ypaBHEHUS

[Tpocreiimme apoOHO-
palMOHAIbHEIE
YpaBHECHUSA

Pemienne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
KBaJPaTHBIX YPAaBHCHUU

but6mmoreka [{IOK
https://m.edsoo.ru/7f42fef0

bubnuoreka [JOK
https://m.edsoo.ru/7f43007
6

bu6mmoreka [IOK
https://m.edsoo.ru/7f43¢c542

bubnuoreka [JOK
https://m.edsoo.ru/7f43¢3d0

but6mmoreka [IOK
https://m.edsoo.ru/7f4328c6

bubnuoreka [JOK
https://m.edsoo.ru/7f432bb6e

bubnmoreka [IOK
https://m.edsoo.ru/7f42£75¢


https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

56

57

58

59

60

Pemenue TeKCTOBBIX
3a7a4 C IIOMOIILIO
KBaJPaTHBIX YPAaBHCHUM

KonrpomnsHas pabora
o teMe "KBanpatHeie
ypaBHEHHS"

JIuneitHoe ypaBHEHHE C
JBYMsI [IEPEMEHHBIMU,
ero rpauk, IpuMepsl
pelIeHusl ypaBHEHUH B
LEJIBIX YUCIIAaX

JIuneliHOE ypaBHEHHE C
JBYMsI [IEPEMEHHBIMU,
ero rpauk, IpuMepsl
peuieHusl ypaBHEHUH B
LEJIBIX YUCIIAX

JInneliHOE ypaBHEHHE C
IBYMsI IEPEMEHHBIMU,
ero rpauk, IpuMepsbl
pelIeHNs] ypaBHEHUM B
LENIBIX YUCIIaX

bubmuorexa [JOK
https://m.edsoo.ru/7f42{8f6

but6mmoreka [JOK
https://m.edsoo.ru/7f4301{2


https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

61

62

63

64

65

66

Pemenue cucreM nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

Pemenue cucrem aByx
JIMHEWHBIX YpaBHEHUH C
IBYMsI IEpEMEHHBIMU

Pemenne cucreM nByx
JIMHEWHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

[Tpumeps! perienus
CHCTEM HEJTMHEUHBIX
YpaBHEHUH C IBYyMS
[IEPEMEHHBIMU

[Tpumepsl pemienus
CUCTEM HEJIMHEHHBIX
YpaBHEHHUI C ABYMS
MepEMEHHBIMU

I'paduueckas
MHTEpIIpeTalns
YpaBHEHMUSI C IByMs
NEPEMEHHBIMU U
CUCTEM JIMHEWHBIX
YPaBHEHUH C IByMs
[IEPEMEHHBIMU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d6d
6



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

67

68

69

70

71

72

73

I'paduueckas
WHTEpIpETaLHs
YPaBHECHHUS C ABYMS
MepEMEHHBIMU U
CHCTEM JIMHESHHBIX
YpaBHEHHUI C ABYMS
MepEMEHHBIMU

Penrenuie TeKCTOBBIX
3a7a4 C IIOMOIILIO
CHUCTEM YpaBHEHUI

Pelrenne TeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHUI

Penrenune TeKCTOBBIX
3a1a4 C IIOMOIILIO
CHUCTEM YpaBHEHUI

HucnoBble HEPABEHCTBA
U UX CBOICTBa

HucnoBbie HEpAaBEHCTBA
U UX CBOICTBa

HepaseHnctBo ¢ oHOM
IIEPEMEHHOMN

bubnuoreka [IOK
https://m.edsoo.ru/7f43d6d
6



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

74

75

76

77

78

79

JIuHeliHbIE HEPABEHCTBA
C OJTHOM IEPEMEHHOU U
UX pelIeHne

JIuHeitHble HEpaBeHCTBA
C OJIHOM MEPEMEHHON U
WX pelIeHue

JInHeHbIE HEpAaBEHCTBA
C OJIHOM IEPEMEHHOU U
UX pelieHue

CucTeMbl TUHEHHBIX
HEPaBEHCTB C OJHOU
IIEPEMEHHOM U UX
perieHue

CucreMbl TUHESHHBIX
HEPaBEHCTB C OHOM
IIEPEMEHHOM U UX
perieHue

CucremMbl TUHEHHBIX
HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX
pelieHue

bubnuoreka [JOK
https://m.edsoo.ru/7f42¢692

bu6mmoreka [IOK
https://m.edsoo.ru/7f42c¢840

bubnmoreka [IOK
https://m.edsoo.ru/7f42cb88

but6mmoreka [IOK
https://m.edsoo.ru/7f42cd2¢c


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

80

81

82

83

84

85

86

N300pakeHne peneHus
JIMHEHUHOTO
HEPaBEHCTBA M UX
CHCTEM Ha YHCJIOBOM
MpAMO

N300pakeHne penieHus
JIMHEHHOTO
HEPaBEHCTBA M UX
CHCTEM Ha YHCJIOBOM
NpAMO

KonrponsHas pabora
10 TEMamM
"HepaBeHcraa.
CucrtemMbl ypaBHeHUI"

[Tonatue GpyHKuUN

OO6nacTh onpeneneHus
1 MHO>KECTBO 3HA4YCHUI

byHKIII

CnocoOsbl 3a1anus
byHKIUH

I'padux GyHKIHIN

bubmuoreka [JOK
https://m.edsoo.ru/7f42c¢9¢4

bubmuorexa [JOK
https://m.edsoo.ru/7f42c¢9¢4

but6mmoreka [{OK
https://m.edsoo.ru/7f433¢c12

but6mmoreka [JOK

https://m.edsoo.ru/7f433d8
4


https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433d84

87

88

&9

90

91

92

93

94

CaoiicTBa yHKINH, UX
0TOOpakeHHE Ha
rpaduke

YreHne u NOCTpOCHHE
rpadukoB QyHKIHIA

[Tpumeps! rpaduxoB
(GYHKITUH, OTpa)Karommx
peabHbIE TIPOLIECCHI

DyHKIMUH,
OIIUCHIBAIOLIUE NPAMYIO
1 00paTHYIO
IIPONOPLUOHAJIbHBIE
3aBUCUMOCTH, UX
rpaduxu

['unep6ona

[M'unepOomna

I'padux GyHkum y = x>

OYHKIMU Yy =X,y = X°,
y =YX,y =[x[;
rpaduueckoe pereHue
YPaBHEHMH U CUCTEM
ypaBHEHUH

bu6nuoreka [IOK
https://m.edsoo.ru/7f434bbce

bubnuoreka [JOK
https://m.edsoo.ru/7f4343e2

but6mmoreka [JOK

https://m.edsoo.ru/7f43457
2

bubnuorexa [JOK
https://m.edsoo.ru/7f434d3
8



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434d38

95

96

97

98

99

[ToBTOpEHNE OCHOBHBIX
MOHATHH U METOI0B
KypcoB 7 U 8 KJIacCOB,
000011eHNEe 3HAHUH /
Bceepocculickas
poBepoyHas pabora

HToroBast KOHTpOJIbHAS
pabora /
Bcepocculickas
npoBepouHas paboTa

[ToBTOpEHUE OCHOBHBIX
TIOHATUI U METOJIOB
KypcoB 7 U § KJIacCOB,
00001IeHIe 3HAHUHA

[ToBTOpEHNE OCHOBHBIX
MOHSTHH U METOJIOB
KypcoB 7 U § KJ1accos,
000011eHIe 3HAHUH

[ToBTOpEHNE OCHOBHBIX
HOHATHH U METOIOB
KypcoB 7 U 8 KJIacCOB,
0000111eHHE 3HAHUI

bubmmoreka [IOK
https://m.edsoo.ru/7f4371aa

bu6nmoreka [IOK
https://m.edsoo.ru/7f434eb4

but6mmoreka [IOK
https://m.edsoo.ru/7f43736¢

bubnuoreka [JOK
https://m.edsoo.ru/7f43751
0



https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f437510

100

101

102

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJ0B
KypcoB 7 U 8 KJIacCoB,
0000111eHNE 3HAHUN

[ToBTOpEHNE OCHOBHBIX
MOHSITHHA U METOI0B
KypcoB 7 U 8 KJIacCoOB,
0000111eH1E 3HAHUI

[ToBTOpEHUE OCHOBHBIX
TIOHATUI U METOJIOB
KypcoB 7 U 8 KJIacCoOB,
00001IeHIe 3HAHUHA

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

but6mmoreka [JOK

https://m.edsoo.ru/7f4376b
4

but6mmoreka [JOK
https://m.edsoo.ru/7f436b8&
8

bubmuoreka [JOK
https://m.edsoo.ru/7f43785
8



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

9 KUIIACC

Ne
n/
n

Tema ypoka

PammmonansHbIC Ynca,
HppaIMOHANILHBIC YHCIIA,
KOHEYHBIE U OECKOHEUHEIE
JECATUYHBIC TPOOH

MHO0XeCTBO
EUCTBUTEIILHBIX YHCEIT;
JIEMCTBUTEIILHBIC YHClIa Kak
OeCKOHEYHBIE JSCATUYHBIE
Ipodu

B3anMuO omHO3Ha4YHOE
COOTBETCTBUE MEK]Y
MHO>KECTBOM
JICMCTBUTEIBHBIX YUCEII U
MHOXECTBOM TOUCK
KOOPAMHATHOU MIPSIMOM

KoaunuecTBo yacos

Bcero

KonTtpoJbHble
padoThI

IIpakTH4eckue
padoThI

Jara
H3YYeHH S

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchbl



10

11

CpaBHeHue
JEMCTBUTEIBHBIX YUCE]I,
apudmeTnueckue AecTBUS
C JCUCTBUTECIHLHBIMU
YHCIIaMHA

[TpubnmxEnnoe 3HaYeHNE
BEJIMYHHBI, TOYHOCTb
MIPUOJIKEHUS

Oxpyrienue yucen

Oxkpyriienue yucen

HpI/IKI/II[Ka H OLICHKAa
pEC3yJIbTaTOB BBIYHCIICHUI

[Ipukuaka u orieHka
pe3yJIbTaTOB BBIYMCIICHUI

JIuneiiHoe ypaBHEHHE.
Pemenue ypaBHeHUH,
CBOISIIIMXCS K JIMHEHHBIM

JIuneniHOEe ypaBHEHUE.
Pewienue ypaBHeHui,
CBOIAIIMXCS K JIMHEMHBIM

bubmuorex [JOK
https://m.edsoo.ru/7f43bf6
6



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

12

13

14

15

16

17

18

KBanparHoe ypaBHEHHE.
Pewenne ypaBHeHui,
CBOIAIIMXCA K KBaIPATHBIM

KBanpaTtHOe ypaBHEeHue.
Pewenue ypaBHeHui,
CBOIAIIMXCA K KBaIPaTHBIM

bukBanpaTHbie ypaBHEHHS

bukBanpaTHbie ypaBHEHHUS

[Ipumeps! pemienus
YpaBHEHUH TPEThEU U
YETBEPTOU CTENIECHEN
pa3IoKEHUEM Ha
MHOKHATEIH

[Ipumeps! pemienus
YpaBHEHUH TPEThEU U
YeTBEPTOM CTENEHEH
pa3iioKEeHUEM Ha
MHOXHTEIN

Pemenne npo6HO-
paIMoOHATIBHBIX YPaBHEHHMA

bu6mmoreka [JOK

https://m.edsoo.ru/7f43¢c54
2

bu6mmoreka [IOK

https://m.edsoo.ru/7f43¢c54
2

bu6mroreka [JOK

https://m.edsoo.ru/7f43c3d
0

bu6mmoreka [IOK

https://m.edsoo.ru/7f43¢c3d
0

bubanoreka [IOK
https://m.edsoo.ru/7f43¢9b
6



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6

19

20

21

22

23

24

25

26

Pemenue npoGHoO-
palMOHATILHBIX YPAaBHCHHI

Pemenue TeKCTOBBIX 3a/1a4
aJir e6paI/I‘leCKI/IM METOJ0M

Pemrenuie TekcTOBBIX 3a0a4
anreOpanvdecKuM METOA0M

Pemienne TeKCTOBBIX 3aa4
aJir e6pa1/1qec1<I/IM METOJ0M

KonTponbhas pabora no
TeMme "YpaBHEHHUSI C OJTHOU
nepeMeHHoi"

VYpaBHeHHE ¢ IByMs
MIEPEMEHHBIMH U €r0
rpaduk

YpaBHeHUE ¢ IByMs
MIEPEMEHHBIMH U €I0
rpadux

Cucrema 1ByX JIMHEHHBIX
YPaBHEHHUH C IByMs
IIEPEMEHHBIMU U €€

bubmmorexa [JOK
https://m.edsoo.ru/7f43¢9b
6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d0b
4

bu6mmoreka [IOK

https://m.edsoo.ru/7f43d0b
4


https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

27

28

29

30

31

perieHne

CucreMa IByX JTUHEUHBIX
ypaBHEHUH C IByMs
MEPEMEHHBIMU U €&
penieHue

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMS
NEPEMEHHBIMU U €€
peuieHue

Cucrema IByX JIMHEHMHBIX
YpaBHEHUH C IBYMsI
IIEpEMEHHBIMHU U €€
peleHue

Pemenne cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOpPBIX JIMHEHHOE, a
Jpyroe — BTOPOU CTENEHU

Pewmenne cucreM nByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTENEHU

bu6mroreka [JOK
https://m.edsoo.ru/7f43d23
a

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d55

a


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

32

33

34

35

36

37

38

Pewenue cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOU CTENEHU

Pewmenne cucrem nByx
ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEHHOE, a
Jpyroe — BTOPOM CTENEHU

I'paduueckas
MHTEPIIPETALMS CUCTEMBI
YpaBHEHUH C IBYMsI
MIEPEMEHHBIMU

Perrenuie TekcTOBBIX 3a4a4
anredpandecKkuM crocodoom

Perrenve TeKCTOBBIX 3a1a4
anreOpanvyecKuM criocooom

KonTponbHas padota no
teme "Cucrembl
ypaBHeHUI"

UucnoBsle HEpaBEHCTBA U
UX CBOMCTBa



39

40

41

42

43

44

45

46

YucnoBble HEPABEHCTBA U
HUX CBOMCTBa

JInHeliHbIe HEPABEHCTBA C
OJIHOM MEPEMEHHOU U UX
pelieHue

JIuneliHbIe HEPABEHCTBA C
OJIHOM MIEPEMEHHOM U UX
pelieHne

JIuHeliHble HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
pelieHue

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJIHOM
MEPEMEHHOMN M UX PEIICHHE

Cucrempl TMHENHBIX
HEPABEHCTB C OJIHOU
IIEPEMEHHOM U UX pELICHUE

CucTeMbl JIMHEUHEBIX
HEPABEHCTB C OJIHOM
MEPEMEHHOMN M UX PEIICHUE

KBagparHsle HepaBeHCTBA U
HX pELICHHE

bu6morexa [JOK
https://m.edsoo.ru/7f43ad5
a

bubnnoreka [IOK

https://m.edsoo.ru/7f43af0
8

bu6mmoreka [JOK

https://m.edsoo.ru/7f43af0
8

bu6mmoreka [{OK

https://m.edsoo.ru/7f43af0
8

bubmuoreka [JOK

https://m.edsoo.ru/7f43b09
8


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

47

48

49

50

51

52

53

54

KBa)IpaTHBIe HCPABCHCTBA U
HX pCHICHUC

KBagparHsle HepaBeHCTBA U
UX pEIlICHHe

KBagparHsle HepaBeHCTBA U
UX pEIICHHe

KBaI[paTHBIC HCPAaBCHCTBA U
X PCIICHHUC

I'paduueckas
WHTEpIpEeTaIns HEPaBEHCTB
Y CHCTEM HEPaBEHCTB C
JBYMSI TIEPEMEHHBIMHU

I'padpuueckas
UMHTEpHpeTaIys HEPaBEeHCTB
Y CHCTEM HEPaBEHCTB C
JIBYMSI IEpEMEHHBIMH

KonTponbhas pabota no
teme "HepaBencrna"

KBanpatuunas ¢pynkuus, eé
rpaduk u cBOMCTBA

bu6morexa [JOK
https://m.edsoo.ru/7f43b21

€

bu6nmoreka [JOK
https://m.edsoo.ru/7f43b5a
2

bubmuoreka [JOK

https://m.edsoo.ru/7f43b09
8

bu6morexa [JOK
https://m.edsoo.ru/7f4396¢
6



https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f4396c6

55

56

57

58

59

60

61

KBanpatuunas ¢pyHkuus, eé
rpaduk u cBOHCTBA

KBanpatuunas ¢pynkuus, eé
rpaduk U CBOWCTBA

[Tapabomna, KOOpAUHATHI
BEPIIMHBI TapadoJIbl, OCh
CUMMETPHHU TIapadoIbI

[Tapaboina, KoOpAHMHATHI
BEPIINHBI 1apadoIbl, OCh
CUMMETpUHU NapaboJIb

[Tapabomna, koopAHHATHI
BEpILUHBI 1apaboibl, OCh
CUMMETpPUHU NapadoJIbl

[Tapaboia, KoOpAMHATEI
BEpILKHBI 1apadoibl, OCh
CUMMETPUHU NTapadoJIb

[Tapabona, KOOpAUHATHI
BEPIIUHBI TapaboJibl, OCh
CUMMETpPUHU TTapadoIIbI

bu6morexa [JOK
https://m.edsoo.ru/7f43984
2

bu6nmoreka [JOK
https://m.edsoo.ru/7f4399b
4

bu6mmorexa [JOK
https://m.edsoo.ru/7f439eb
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a03

a

bu6mmorexa [JOK
https://m.edsoo.ru/7f43ala
C

bu6mmorexa [JOK
https://m.edsoo.ru/7f43a31

<

bu6mmoreka [{OK

https://m.edsoo.ru/7f43a52
6


https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43a526

62

63

64

65

66

67

68

69

70

[TapaGona, KoOpAUHATHI
BEPIIUHBI TapaboIIbl, 0Ch
CUMMETpUHU NapadoJIbl
I'paduxu pynkmuit: y = kx,
y =kx + b, y=k/x, y=x3,
y=VX, y=Ix|

I'paduku pynkumii: y = kx,
y =kx + b, y=k/x, y=x3,
y=VX, y=Ix|

I'padpuxu Gynkumit: y = kx,
y =kx + b, y=k/x, y=x3,
y=vx, y=IX|

I'paduxu Gynkumit: y = kx,
y =kx + b, y=k/x, y=x3,
y=VX, y=Ix|

I'paduku Pynkumii: y = kx,
y =kx + b, y=k/x, y=x°,
y=VX, y=Ix|

I'paduxu pynkmuit: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=Ix|

KonrtpomnbHas pabora no
teme "OyHkuun"

IlonsaTne yncnoBoi
IOCJIEIOBATEIILHOCTH

bubmnoreka [IOK
https://m.edsoo.ru/7f43ab8
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f43eb¢



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6

71

72

73

74

75

3aganue
OCJIEI0BATENLHOCTHA

peKyppeHTHOM popmyIioi u

(dhopMyIoit n-ro uneHa

Apudmernueckas u
reoMeTpuIecKast
pOTpeccun

Apudmernueckas u
reoMeTpuIecKast
HpOrpeccun

®opMyIIbl N-Tro 4jeHa
apudmeTnyeckoil u
reoMeTPUYECKON
MPOTrPECCUM, CyMMBbI
MEPBBIX N YWICHOB
®opMyIIbl N-TrO 4jIeHa
apudmeTnyeckoil u
reoOMEeTPUYECKON
MIPOTPECCUM, CYMMBI
MEPBBIX N YWICHOB

N

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ebd

a

bu6mmoreka [JOK
https://m.edsoo.ru/7f43ed7
e

bu6mmoreka [IOK

https://m.edsoo.ru/7f43{3b
4

bu6mmoreka [JOK

https://m.edsoo.ru/7f43f58
a

bu6mmoreka [JOK

https://m.edsoo.ru/7f43ef2
c


https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43ef2c

76

77

78

79

80

@opMyIIbl N-TO YICHA
apudmeTHuecKoit u
reOMETPUYECKOMN
MPOTrPEeCCUil, CyMMBbI
NEPBBIX N YJIECHOB
@opMyIIbl N-TO YICHA
apudmeTHuecKoit u
reOMETPUYECKOMN
MIPOrpeCCUil, CyMMBI
NEPBBIX N YJIECHOB
@opMyIIbI N-TO YICHA
apudmeTHuecKoit u
reOMETPUYECKON
MPOTrPeCcCuit, CyMMBbI
NEPBBIX N YJIEHOB
N300paxkeHmne 4IeHOB
apupMeTUIECKON U
reOMETPUYECKOMN
MPOrpeccuil TOUKaMH Ha
KOOPJIMHATHOM IJIIOCKOCTH

N300paxkeHne 4IeHOB
apudMeTUIECKON U
reOMETPUYECKON
IpOrpeccuil TOYKaMu Ha
KOOPAMHATHOM IIIOCKOCTH

bubmuoreka [{OK

https://m.edsoo.ru/7f43{f0c
6

bubmuoreka [{OK
https://m.edsoo.ru/7f43{72

(&)

bu6mmoreka [JOK

https://m.edsoo.ru/7f43{8a
0


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

81

82

83

84

85

86

JIuneiinbIi 1
AKCIOHEHLMAIBHBIN POCT

CnoskHbIE TPOLIEHTHI

CroxXHEIe IIPOLCHTEL

KonTponbHas pabota mo
teme "Hucinoswie
[IOCJIeJ0BaTEILHOCTH"

[ToBTOpeHnue, 06061meHNE U

CUCTEeMAaTH3aIlNsI 3HaHUH.
3anuce, CpaBHEHHUE,
IEHCTBHUS C
JEeUCTBUTEIILHBIMHI

YucCiIaMu, YUCJIOBaA IpsAMasn

[ToBTOpenue, 0600IIEHNE 1

CHCTEeMAaTH3aIlus 3HAaHU.
[IponieHTsI, OTHONIIEHNS,
MPOTIOPLIMU

bu6mmoreka [IOK

https://m.edsoo.ru/7f43fe0
e

Bbu6morexa [JOK
https://m.edsoo.ru/7f4401a
6

bu6moreka [IOK
https://m.edsoo.ru/7f4404f
8



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4404f8

87

88

&9

90

[ToBTOpeHnue, 0600MIEeHNE 1
CUCTEeMAaTH3aInsI 3HAaHUH.
Oxpyrienue,
MpUOIIKEHNE, OTICHKA

[ToBTOpeHUe, 0600IMIeHNE 1
CUCTEeMAaTH3aIlnsI 3HaHUH.
Pemrenyie TeKCTOBBIX 3a1a4
apuMeTUIECKIM
crmocooom

[ToBTOpEeHUE, 0600MIEHNE 1
cHUCTEMaTH3aIMs 3HAHHM.
Pelrenne TeKCTOBBIX 3aa4
apu(MeTHIECKUM
CIIocooom

[ToBTOpeHnue, 06061IEeHNE U
CUCTEeMAaTH3aIlNsI 3HaHUM.
Pemrenne TeKCTOBBIX 3a4a4
apudmeTHuecKuM
crocobom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b1
2

bubmunoreka [IOK
https://m.edsoo.ru/7f443cd
4

bu6mmoreka [IOK

https://m.edsoo.ru/7f443fe
a


https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f443fea

91

92

93

[ToBTOpeHue, 0600IIEeHNE 1
cUCTEeMAaTH3aInsI 3HaHUH.
[IpeobpazoBanue
anreOpanvaecKux
BBIPpXEHU, TOMYyCTUMbIE
3HAYCHUS

[ToBTOpeHnue, 06061IeHNE U
cucTemMaTu3alus 3HaHHM.
[IpeobpazoBanue
anreOpandecKux
BBIPAKECHUH, TOMyCTUMBIC
3HAYCHUS

[ToBTOpeHue, 0600mIEeHNE 1
CHCTEeMaTH3aIlus 3HaHU.
[IpeobpazoBanue
anreOpanvecKux
BBIPKEHUH, TOMYCTUMbIE
3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441¢
a

bu6mmorekxa [IOK
https://m.edsoo.ru/7f44436
4

Bbu6morexa [JOK
https://m.edsoo.ru/7f4446f
2



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f4446f2

94

95

96

97

[ToBTOpeHue, 0600IICHNE 1
cHUCTeMaTU3alus 3HaHH.
[IpeobpazoBanue
anreOpanvecKux
BBIPQXXEHUI, TOMyCTHUMbIE
3HAYCHUS

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3aIMs 3HAHHM.
OyHKIUH: TOCTPOCHHE,
CBOICTBa U3yYEHHBIX
byHKIHI

[ToBTOpEeHue, 06061IeHNE 1
cucTemMaTu3alus 3HaHHM.
QDyHKIUU: TIOCTPOCHHUE,
CBOMCTBA U3YUYEHHBIX
byHKImit

[ToBTOpeHUe, 0600IIeHNE 1
cHUcTeMaTu3alus 3HaHH.
@yHKINN: TOCTPOCHHUE,
CBOICTBA M3yYECHHBIX
byHKIMII

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a9
4

bubmnorexa [IOK
https://m.edsoo.ru/7f444¢c5
6

bu6mmoreka [IOK
https://m.edsoo.ru/7f44414
4

bubmuoreka [{OK
https://m.edsoo.ru/7f44516

a


https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f44516a

98

99

100

101

102

[ToBTOpeHue, 0600IICHNE 1
CHUCTEeMaTU3als 3HaHHI.
DyYHKIUU: IOCTPOEHHUE,
CBOICTBa U3yUYEHHBIX
byHKIUi

[ToBTOpeHue, 0600IIEHNE 1
cHUCTeMaTH3aIMs 3HAHHM.
I'paduueckoe perreHue
YpaBHEHUHN U X CUCTEM

[ToBTOpEeHue, 0600mIEHNE 1
cHUCTeMaTH3aIMs 3HAHWM.
I'paduueckoe perieHue
YpaBHEHUHN U X CUCTEM

HrtoroBast KOHTpOJIbHAS
paborta

O06006111EHE U
cUCTeMaTu3anusg 3HaHUU

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452¢
6

bu6morexa [JOK
https://m.edsoo.ru/7f44551

6


https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f445516




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KUIIACC

Kon
NpoBePsSIEMOTro
pe3yJbTarTa

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

2.1

IIpoBepsiemblie nMpeAMeTHBIE Pe3yJIbTAThl 0CBOEHHUSI 0OCHOBHOI 00pa3oBaTe
OCHOBHOI'0 0011ero 00pa3oBaHus

Ypcna ¥ BEIUMCIICHUS

BBIHOJIHSITB, coucTad YCTHBIC U NHCbMCHHBIC HpI/IéMBI, apI/I(i)MeTI/I‘-IeCKI/IG pl

YHuCIaMH

Haxozme 3Ha4YCHUS YHCIIOBBIX BprZDK@HHfI, IMPUMCHATH pa3Hoo6pa3HLIe CITIOC

3HAYCHUMN I[pO6HBIX BLIpa)KeHHfI, CoACPIKaInX OOBLIKHOBEHHBIE U JCCATUYHBIC

[lepexonute OT oaHOM (opmbl 3amucu uyucend K Apyroil (mpeoOpa3oBbll

O6BIKHOBCHHYIO, 06LIKHOBCHHyIO B ACCATUYHYIO, B HaCTHOCTH, B 6CCKOHCLIHyI(

CpaBHUBaTh U YIIOPAI0UYMBATH PALIMOHAIBHBIE YHCIIA

OxpyrisTh yucna

BBINONMHATE NPUKHUIKY M OLEHKY DPE3yJbTaTa BBIYMCICHUM, OLICHKY 3HAayel

BremonsaTh HeﬁCTBHH CO CTCIICHAMMU C HATYPAJIbHBIMHU ITOKA3aTCIIAMHA

[IpuMeHATH IpU3HAKU JENUMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATYPAJIbHBIX

Pemrate IMPAKTUKO-OPHUECHTUPOBAHHEBIC 3a1a4H, CBA3aHHBIC C OTHOIICHUEM BEJIN
BCJIMYHH, IPOLUCHTAMU, UHTCPIIPECTUPOBATH PE3YJIbTAThI PCIICHHUA 3a/1a4 C y‘léT<

CO CBOMCTBaMH paccMaTpUBaeMbIX 00BEKTOB

Anrebpanyeckue BbIpaKEHUS

Hcnonp3oBath anreOpanyeckyl0 TEPMUHOJOTUIO U CUMBOJIMKY, HNPUMEHSTI

y4eOHOTr0 MaTepuasa



2.2

23

24

2.5

2.6

2.7

3.1

3.2

33

34

3.5

3.6

4.1

4.2

Haxoauts 3HaueHns: OyKBEHHBIX BBIPAXKEHUIN IIPU 33JJaHHBIX 3HAUEHUSX TIEPEV

BreimonHaTs Hp606paSOBaHI/I${ LEJIOTO BBIPAKCHHUA B MHOT'OYICH IIPUBCIACH

PACKpBITHEM CKOOOK

BreimonaaTs YMHOKCHHUC OJHOYJICHA HAa MHOTI'OYJICH WU MHOI'OYJICHA HAa MHOTI(C

KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH

OCYH.[CCTBJISITB PA3JI0KCHUC MHOTOYWICHOB HAa MHOXUTCIIM C IMOMOIIBIO BbI

MHOKUTEJNSI, TPYIIUPOBKH CJaraeMbIX, MpUMEHEHUsS! GOpPMYJT COKPALIEHHOTO Y

HpI/IMeHSITL npeo6pa30BaH1/m MHOTI'OYJICHOB JId PCIICHHA PAa3JIMYHBIX 3ajat

MIPEIMETOB, U3 PEATTbHON MPaKTHUKU

Hcnonw30BaTh CBOMCTBA CTENCHEH C HaTypaJIbHbIMHU IIOKA3aTCIIAMU IJIA Hp606

YpaBHEHHUs 1 HEpABEHCTBA

Pewmrates jMHENHBIE ypaBHEHUS C OJHOM IIEPEMEHHOM, NPHUMEHSSA IPaBUIl

yYpaBHEHUs K paBHOCWIIBHOMY eMy. [IpoBepsTh, ABIAETCS JIU YUCIO KOPHEM YP

[TpumensTh rpaduyeckre MeTOAbI P PEICHUH JIUHEHHBIX YPAaBHEHUN U X C

[TonOupath mpuUMepsI ap YUce, ABISIOUUXCS PEIIEHUEM JIMHEHHOTO ypaBHel

CtpouTh B KOOPJIMHATHON TJIOCKOCTH rpadvK JIMHEWHOTO YPaBHEHUS C JIBYM

rpaduKOM, IPUBOIUTH IPUMEPHI PELICHUS YPaBHEHUS
Pemrate cucreMsl ABYX TMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU, B TOM ¢

CocTaBnaTh U pelaTh JMHEHHOE YPAaBHEHHME WJIM CHCTEMY JIMHEHHBIX ypaB

MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M IOTYYEHHBIN pe3yJI
Koopaunate! u rpaduku. OyHkuuu

N3o0paxkaTh Ha KOOPAUHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM K

HUHTCPBAJIbI, 3alIMUCBIBATh YU CJIOBBIC IPOMCIKYTKH HA anre6panquK0M SA3BIKE

OTMedaTs B KOOp}IHHaTHOﬁ IJIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaAaM



4.3

4.4

4.5

4.6

8 KVIACC

Kon
NpoBepPsIEeMOro
pe3yJbTarTa

1

1.1

1.2

1.3

2.1

2.2

23

Crpouts rpaduku muHeHbIX QyHKIMA. CTpouTh rpaduk GyHKINK y = [X|

OnuceiBaTh C IIOMOIIIBIO (1)YHKI_[I/II>’I HU3BCCTHBIC 3aBUCHMOCTU MCIKAY BCIIY

pacCTossHuEC, HEHY, KOJIMYCCTBO, CTOMMOCTD, IIPOU3BOAUTCIIBHOCTDb, BPEMH, 00T

HaxonuTh 3HaueHune QyHKIMM 10 3HAYEHHUIO €€ apryMeHTa

[Torumats rpadudecknii cnoco0 MpeCcTaBICHNS U aHaIN3a HH()OPMAITUH, U3E

nH(pOpMaILIKIO U3 TPAPHUKOB pEaNbHBIX MPOLIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHsI OCHOBHOM 00pa3oBar
OCHOBHOTI0 00111er0 00pa30BaHuUsd

Yucna 1 BEIYMCIIEHUS

Hcnonp30oBaTh HadYaJIbHbBIC MMPEaACTaBJIICHUA O MHOXKXCCTBC JEUCTBUTEIILHBIX YH(

n BLIqHCHeHHﬁ, I/1306pa)KaTI) I[CfICTBHTeHLHLIG quciia TOYKaMH1 Ha KOOpAWHATE

[TpuMeHATH NOHATHE apU(PMETHUECKOr0 KBAapaTHOIO KOPHS, HAXOAUTh KBa
HEOOXOMMOCTH KaJIbKYJISITOP, BBIIOJHATH IPE0Opa30BaHusl BBIpAKEHUI, CO

HCIIOJIb3Ys CBOMCTBA KOPHEU

Hcnons30BaTh 3alMCH OOJIBIINX M MaJIbIX YHCET C IIOMOIIBIO ACCATUYHBIX P

AnrebpanyecKue BHIPaXKESHUS

HpI/IMCHHTB IOHATHUEC CTCIICHU C LCJIBIM ITIOKAa3aTCJIEM, BBIIIOJIHATH npeo6pa3013

CTCIICHU C IICJIBIM ITOKa3aTCICM

BhINOIHATE TOXKIECTBEHHEIC Hp606paBOBaHI/I${ palruOHAJIbHBIX BLIpa)KeHI/Iﬁ H

MHOTOYJIEHAMH U alredpandecKumMu aApo0sMu

PacknanpiBaTh KBa,I[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXUTCIIN



24

3.1

3.2

3.3

34

4.1

4.2

9 KUIACC

kix

[TpumensTh npeoOpa3oBaHMsl BBIPAKEHUN IS PEIICHUS Pa3IMYHBIX 33/

MPEAMETOB, U3 PeaTbHON MPAKTUKU
VYpaBHEHUS 1 HEPABEHCTBA

Pewiats nuHelHbIC, KBapaTHbIC YPABHEHUS U PALlUOHAIIBHBIC YPABHEHUS, CBC

YPaBHEHUH C ABYMS IEPEMEHHBIMU

[IpoBoauTh IPOCTEHIINE HUCCIECAOBAHUSA YPAaBHEHHUUW U CUCTEM YPABHEHUH,
rpaduyueckux npejacrapieHui (ycTaHaBIuBaTh, UMEET JIM YPaBHEHHUE U CUC

HMECT, TO CKOJIBKO, U npoqee)

[Tepexoauthb OT cioBecHOU (HOPMYITHPOBKHU 3a7auu K €€ anreOpandeckoil Mo
YPaBHEHUS WU CUCTEMBI YPABHEHUI, HHTEPIPETUPOBATh B COOTBETCTBUU C K

pe3yJybTaT

HpI/IMeHSITI) CBOMCTBA YMCJIOBBIX HCPABCHCTB JId CPAaBHCHHUA, OLCHKH, PCO
O,I[HOI>'I nepeMeHHoﬁ Hn UX CUCTCMbI, 1aBaTbh rpaQ)quCKon HILUTIOCTPAUIO MHC

CHUCTCMbI HCPABCHCTB

DyHKIMU

IloHnMaTh U HCIOJIB30BATh (byHKI_II/IOHaJ'ILHBIC IOHATHA W A3BIK (TepMI/IHBI,

OIpEACIIATh 3BHAYCHUC (i)YHKIII/II/I 110 3BHAYCHHUIO apryMEHTA, OIIPCACIATH CBOMC

Ctpouts rpaduku 37eMEeHTapHBIX PYHKIMHA BUJIA:

y =k/x

, ¥ =X?,y =x3,y = [X|, oniCchIBaTh CBOMCTBA YUCIOBOH PyHKIIMHU 1O €€ rpaduKy



Koa nposepsiemoro
pe3yJbTara

1.1

1.2

1.3

1.4

2.1

2.2

23

24

2.5

2.6

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOI 00pa30
OCHOBHOI'0 00111er0 00pa30BaHUA

Yucaa ¥ BEIYUCICHUS

CpaBHUBaTh U YIIOPAI0UMBATH PALIMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIa

BreinonHsTh apI/I(I)MeTI/I‘-ICCKI/IC JIENUCTBUSA C paluOHAJIBHBIMU YUCIIAMH, C(

HpI/IéMBI, BBIITOJIHATDL BBIYUCIICHUA C UPpAallUOHAJIIBHBIMU YU CJIaMU

Haxonuth 3HaueHus CTEIIEHEHN C OCJIBIMH IIOKAa3aTC/sIMU M KOpHeﬁ, Bb

BBIPaKCHUI

OxpyrisTh AeMCTBUTEIbHBIEC YNCIA, BBIOIHITh IPUKHUIKY pe3yibTaTa Bl

BBIPKEHHM
YpaBHEHHUsI 1 HEPABEHCTBA

Pemars nuHelHble U KBaJApaTHBIC YPABHCHUS, YpPaBHCHUSA, CBOIAIIUCCIA

palrOHaIbHBIE YPABHEHUS

Pemrate cucTemel JABYX JIMHEMHBIX ypaBHeHI/Iﬁ C ABYM:A ICPEMCHHBIMU T

KOTOPBIX OJHO YPAaBHCHUC HEC SIBJISACTCA JIMHEHHBIM

Pemate TekcToBBIE 3amauM anreOpandecKuM CIOcoOOM C MOMOIIBIO

CUCTCMBI JIBYX ypaBHeHI/Iﬁ C ABYM: IICPEMCHHBIMHA

IIpoBoauTh NpocTeiiine UccieA0BaHUs YPAaBHEHUH U CUCTEM YpaBHEHUY
rpaduUecKuX NpecTaBiIeHnui (HalpuMep, yCTaHaBIUBaTh, UMEET JIU ypaB

pEeLIeHNs, ECIIU UMEET, TO CKOJIBKO)

Pemate nuHelHbIE HEpaBEHCTBA, KBaJpaTHHIE HEPABEHCTBA, H300paxk

YHUCJIOBOM IIPSAMOM, 3aIIMCHIBATh PEIICHHE C IOMOIIBI CUMBOJIOB

PemraTte cucteMbl THHESHHBIX HCPaBCHCTB, CUCTCMbI HCPABCHCTB, BKIIIOYAlIO
I/I306pa)I(aTB pCUICHUEC CUCTCMbI HCPABCHCTB Ha YHCJIOBOM HpﬂMOﬁ, 3aIlr

CHMMBOJIOB



2.7

3.1

3.2

33

34

4.1

4.2

4.3

4.4

Hcnonb30BaTh HEpaBeHCTBA NP PEIICHUH Pa3IMYHBIX 337124

OyHKIU

PaciosnaBate ¢yHKuIMM u3ydeHHBIX BuAOB. I[lokaspiBaTh cxema
KOOPAMHATHOM MI0CKOCTH TpadukoB pyHKuMi Buaa: y=kx, y=kx+b, y=Fk/

OT 3Ha4YeHUI KO3 UIIMEHTOB, ONMCHIBATH CBOWCTBA (PYHKITHIA

Iloka3sIiBaTh CXeMaTUYECKU PacCIIOJIOKCHHUEC Ha KOOpIIHHaTHOﬁ IJIOCKOCTY

VX, v = |x| ¥ onuceIBaTh CBOMCTBA (DYyHKIIHI
, Y Yy

Crpouth M H300pakaTh CXEMaTHUYECKU TpauKH KBAaIPaTUUHBIX Yy

KBaJ[paTUYHBIX (PYHKLIUH 1O UX Tpadukam

Pacnio3naBath kBaspaTHuHyt0 QYHKIUIO 1O GopMyJie, IPUBOAUTH MPUME]

peanLHoﬁ KH3HH, (I)I/IBI/IKI/I, TreoOMETprun

ApudmeTrnueckasi 1 reOMeTpUYecKas Iporpeccuu

Pacnio3naBath apupMeTUYECKYIO M TEOMETPUYECKYIO MIPOTPECCUU TIPH Pa3

BhINOMHATE BRIYHUCICHUS C UCIIOI30BaHUEM q)OpMy.]'I n-ro 4JcHa apPIq)M

IIPOrpECCUi, CyMMBI IIEPBBIX N YWICHOB
N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPIUHATHOM I

Pemrate 3aga4u, CBA3aHHBIC C YHCJIOBBIMU ITIOCICOOBATCIIBHOCTAMU, B T(

KHU3HU (C UCIIOJIb30BAHUEM KAJIBKYJISATOPA, HU(PPOBBIX TEXHOIOT )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2

23

24

2.5

2.6

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna ¥ BEIYMCICHUS

JlpoObu OOBIKHOBEHHBIE U JAECATUYHBIE, MEPEXO0J OT OJHOM (QOpMBI 3amucy

PpanruoOHaJIbHOI'O YrCJia, 3alluCbhb, CPABHCHUC, YIIOPAJOUYUMBAHUC PAINOHAJIbHBIX ¢

Apudmernueckue ASMCTBUS C pallMOHAIBLHBIMU YKciaamMu. Pemenue 3anay us3

Ha apobu

CreneHb ¢ HaTypaJBHBIM MTOKA3aTeIeM: OTpeIeIICHHE, PEO0Opa3OBaHUE BhIPask

3aIUCh OOJIBIIUX YUCEI

[IporeHTsI, 3a1MCh TPOIIEHTOB B BUJIE APOOH 1 IpoOH B BUE MTPOIICHTOB. TpH 0

pelIeHne 3a1a4 U3 pealbHON NMPAKTUKU

[IpuMeHeHne NpU3HAKOB AEIUMOCTH, PA3JI0KEHHE HA MHOKHUTENIH HATYPAJIbHB!
PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMasi U 0OpaTHas NPONOPLHUOHAIBHOC

Anrebpanueckue BhIpaXKEHUs

HepeMeHHHe, YHUCJIOBOC 3HAYCHUC BBIPAKCHUS C HepeMCHHOﬁ. I[OHYCTI/IMBIG 31

HpeJICTaBJ'IeHI/Ie 3aBUCUMOCTH MCXKY BCJIMYMHAMU B BUJIC (bOpMy.]'H)I. Brramce
Hpeo6pa30BaHHe 6YKBCHHBIX BBIpa)KeHHﬁ, TOXIACCTBCHHO PABHBIC BBIPAKCHUS]

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeIEM

O,Z[HO‘IJ'IGHH 1 MHOTOwWIeHbI. CTerleHb MHOTOWICHA. CJ'IO)KeHI/Ie, BBIUUTAHUC, YN

DopMyITBl COKPAIIEHHOTO YMHOKEHHS: KBaJpaT CyMMbI U KBaJIpaT Pa3HOCTH. ¢

Paznoxxenrne MHOTOYJICHOB HA MHOXKUTEIIH



3.1

3.2

33

3.4

3.5

4.1

4.2

4.3

44

4.5

4.6

4.7

8 KUIACC

Kon

1.1

YpaBHeHust

VYpaBHeHHEe, KOpEHb YPaBHEHUS, ITpaBHiIa IPeoOpa30BaHNs yPaBHEHUS, PABHOC

JIuneliHOE ypaBHEHHE C OJHOW INEPEMEHHOM, YMCIO KOPHEH JIMHEHHOIO yp

ypaBHEHUH

CocraBrneHre ypaBHEHUH 10 YCIOBHIO 3a7jauu. PerieHre TeKCTOBBIX 3a/1a4 C TIC

JIuneitHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk

CucreMa AByX JMHEWHBIX YpPaBHEHUW C JBYMsI NEpeMEHHbIMU. PemieHue

IOACTaAaHOBKHM. HpI/IMepr peICHUs TEKCTOBBIX 3a4a4 C IOMOIIBIO CUCTEM YPABI

Koopaunate! u rpaduku. OyHKIINN
Koopaunara Touku Ha npsiMoit

Yucnossle NpoMeKyTKH. PaccTossHre MeXly IBYMsI TOYKaMHU KOOPAUHATHOM II

[IpsimoyrosbHas cuctemMa KoopauHaT, ocu Ox u Oy. Abcuucca 1 OpJJMHATa TOUYK

[Tpumeps! rpadukoB, 3a1aHHBIX GopMynamu. UreHne rpaduKkoB peanbHBIX 3aB:
[onsarue Gpynkuun. I'papuk pynkunu. CoicTBa QyHKIMI

JIuneitnast pynkuus, e€ rpaduk. I'padux Gyskmm y = [X|

I'padnueckoe perieHre TMHEWHBIX YPaBHEHUH U CUCTEM JIMHEWHBIX YpaBHEHUI

IIpoBepsieMblii 3JIeMEHT COACPKAHUSA

Yucna v BRIYUCICHUS

KBangparueiii koperb u3 uucna. [loHsarne 00 uUppanvoHAIHLHOM YHUCIE.

HUppaliiOHAJIbHBIX YHUCECJI



1.2

1.3

2.1

2.2

23

24

3.1

3.2

3.3

34

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

CaoiicTBa apudMeTUUECKIX KBaJIpaTHBIX KOPHEH U MX MPUMEHEHHE K peoopa3

U BBIYMCJICHUSIM. JIeHiCTBUTEIbHBIC YHCIA

CreneHsb ¢ 1enbIM MokaszaTesneM 1 €€ cBoiicTBa. CTaHIapTHas 3alKCh Yucia
Anrebpanyeckue BhIpaKEHUS

KBanpatHblii TpEXWIIEH, pa3ioKeHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIN
Anrebpanyeckast ApoOb. OCHOBHOE CBOMCTBO anredpandeckon qpoou
Crnosxenue, BBIYMUTaHNUE, YMHOKEHUE, JIeTICHUE anre0pandeckux apooeit
PanmonansHbie BEIpasKeHUS U X TIpeoOpa3oBaHue

YpaBHEHHsI 1 HEpABEHCTBA

KBanparnoe ypaBHeHHE, GopMyia KOpHEH KBaIpaTHOTO ypaBHEHHU. Teopema
Pemienue ypaBHeHuUM, CBOASAIMIMXCS K JIMHEMHBIM U KBaJAPATHBIM

[Ipocreitmue 1poOHO-pallMOHATBHBIE YPAaBHEHUS

I'padmyeckas uHTEpIpeTallis YpaBHEHUN C IByMS MIEPEMEHHBIMU U CHCTEM J

nepeMeHHbIMU. [IpuMepsl peleHns CUCTEM HEJIMHEWHBIX YPAaBHEHHUH C JBYMH |

Pemenne TekCTOBBIX 33714 aNTreOpandecKuM CIiocoOoM
UYucnoBble HEPABEHCTBA U UX CBOMCTBA

HepaeHcTBO ¢ 01HOM ITEpEMEHHON

PaBHOCUIIBHOCTH HEPABEHCTB

JIuHelHbIE HEPABEHCTBA C OJHON NIEPEMEHHOMN
CucreMbl TMHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM

OyHKIUU

[Tonsarue Gpynkuu. O61aCTh ONpEETICHUs U MHOKECTBO 3HAUCHUH (PYHKIIUH.

I'paduk pynkuuu. Urenue cBoUCTB HyHKIUU MO €€ rpaduKy

[Tpumeps! rpadukoB GYHKINH, OTPAKAIONUINX PEATbHBIE TPOIECCHI



4.4

4.5

4.6

4.7

9 KUIACC

Kon

1.1

1.2

1.3

1.4

2.1

2.2

23

24

2.5

2.6

2.7

2.8

OyHKIHMH, OMMCHIBAIOIITUE MPSMYIO U 00PaTHYIO TPOTIOPITHOHATHHBIC 3aBHCHM:
OyHKIMU y =x? y = X7
OyHKIHH Y = vX, Y = |X|

I'paduaeckoe pernieHne ypaBHEHHUN U CHCTEM YpaBHEHUM

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

Yucna U BEIYMCICHUS

PaI_II/IOHaJIBHBIe qucia, uppauoOHaJIbHBIC YUCJId, KOHCUYHLIC U OECKOHEUHBIE JACCATHUYH

MHOXeCTBO Z[GflCTBI/ITGJ'IBHI:IX YHUCECII, HCﬁCTBHTCHBHBIG quciia Kak OeCKOHEYHBIE
OIHO3HAYHOC COOTBCTCTBUC MCKIAY MHOXKECTBOM HGP’ICTBI/ITGHBHBIX YHUCCII U KOOP.

I[CfICTBHTeHBHBIX YHUCCJI
Apudmerndeckue 1HUCTBUS C ACHCTBUTEILHBIMHI YUCIAMU

N3mepenusi, mpubnuxeHus, OIEHKU. Pa3smepbl OOBEKTOB OKpPYXKAIOIIETO MHPA,
okpy>karomiem mupe. [IpubmnkéHHoe 3HaUeHnEe BEIMYUHBI, TOYHOCTD MPUOTKCHHS.

" OLICHKa pe3yJIbTaTOB BBIUMCIICHU N

YpaBHEHUs U HEPABEHCTBA
YpaBHEHHUsI C OJHON ITIEPEMEHHOMN
JIuneitHoe ypaBHeHue. Penenne ypaBHEHUM, CBOIAIIMNXCS K TUHEUHBIM

KBanpaTtHoe ypaBHeHue. Pemienne ypaBHEHU, CBOASAIINXCS K KBaIPATHBIM

bukBanpatHoe ypaBHeHue. [IpuMepsl pelleHHs ypaBHEHUN TpPETbed M YETBEPTO!

MHOKUTENH
Pemenue npoOGHO-paliOHaIbHBIX yYpaBHEHUN
CucreMbl ypaBHEHHI

VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpauK

Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUM C IByMs IEPEMEHHBIMU
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4.1

4.2

4.3

4.4

4.5

Pemenue cucrem AByX ypaBHEHUI, OJJHO U3 KOTOPBIX JIMHEHHOE, a APYTrO€ — BTOPOU C
['padmueckas uHTEpIpETALIUS CUCTEMbI YPaBHEHUI ¢ IBYMsI IEpEMEHHBIMU

Pemenne TeKCTOBBIX 33724 adre0OpanyecKuM crnocooom

HucnoBble HEPAaBEHCTBA U UX CBOMCTBA

Pelienne TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOMN

Pemenue cucrem TMHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHOMN

KBanpaTHble HEpaBeHCTBA

I'paduueckas nHTEpIIpETAINS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIE€PEMEHHB!
DyHKIUU

KBanpatnunas ¢ynkuus, e€ rpaduk u coiictBa. I[lapabona, KOOpIWHATHI BEPIIUE

napaboJIbI

I'paduku Gynkuuit y=kx, y=kx+b n ux cBoHcTBa
I'paduku ynkumii y=k/x, y = x* u ux cBoiicTBa
I'paduiku pyHKIMI , 1 UX CBOWCTBA

YucaoBwie oCICaA0BaTCIABHOCTHU

OrnpezesieHne U CrocoObl 3aJjaHusT YUCITOBBIX TOCIE0BATEIBHOCTEH. 3a/1aHNe TIOCTIE

dbopmynoii u hopmynoi n-ro uieHa

Apudmernueckas nporpeccusi. DopmyIbl #-ro wieHa apupMETUIECKON IPOrpeccui,

I'eomerpuueckas nporpeccust. DopMyIibl 7-ro WieHa FeOMETPUYECKON IPOTPECCU, C:

N3obpakenne 4ieHOB apu(METHUECKOW M T€OMETPHUUECKOM MpOrpeccuii TOuKaMu

JIMHEeHBIN ¥ SKCTIOHEHIIMATIbHBIA POCT

Cr0XHEIE TIPOLCHTELL



INPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJIbHOM
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Koa nposepsiemoro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHNS K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHUS O
NPOrpaMMbl OCHOBHOI0 0011ero o0paszoBanust Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSAMU: MHOXECTBO, TIOJMHOKECTBO, OIepall]
OIIEepPUPOBATh MOHATHAMHM: Tpad, CBA3HBIM rpad, AepeBO, LUK, MPHUME
yMEHHE UCMOJIb30BaTh TpauyecKkoe MpeACTaBIEHUE MHOKECTB Ul OIU

HBHCHHﬁ, IIpu pCHICHUU 3a/1a4 U3 JPpYTHUX qu6HBIX npeamMecToOB

YMmenue ONCpUpoOBaTh TMOHATHUAMU: OINPCACICHUEC, aAKCHOMa, TCOPCH
pacrio3HaBaTb UCTUHHBIC WU JIOXKHBIC BBICKA3bIBAHHA, IIPUBOAUTE IIPHUMCE]

BBICKA3bIBAHHUA U OTPULIAHUA BBICKA3bIBaHUH

YMeHue onepupoBarh IMOHATHUAMM: HATYpaJbHOE YHUCIO, IIPOCTOE M
HaTypaJlbHBIX YHUCEN, NPU3HAKU JAECTUMOCTH, IIeJI0€ YUCIIO, MOJYJb Ul
ACCATUYHAas I[p06b, CTaHI[apTHBIf/’I BUJ 4YHUCJIa, PpalMOHAJILHOC YHUC.
apudMETUYECKNA KBaJAPaTHBI KOpPEHb, YMEHHE BBINIOJHATH JCHCTBHU
ynopsAaaounuBaTh 4Yuciia, NpCACTABIIATL YHUCJIa Ha KOOp,Z[PIHaTHOfI HpSIMOfI, OK

MPUKUAKY U OLIEHKY pe3yJibTaTa BIYMCICHUHN



VMeHHEe ONepHpOBaTh MOHATHSAMH: CTCHCHb C LEJBIM IIOKa3aTeleM,
KOpeHb, MHOTOWIEH, anredpandeckas ApoOb, TOKIECTBO; 3HAKOMCTBO C
OombllIc €AMHMIBI;, YMCHUE BBINOIHATH pPacdyéThl MO (OpMyJaMm, Ipe
palMOHAIBHBIX BBIPAKEHUN U BBIPAKEHUN C KOPHSAMH, PA3JI0KEHUE MHO!

YHCJIC C UCIIOJIb30BAHUEM (bopMyn PAa3HOCTH KBAaAPATOB U KBa/[paTa CyMM

YMeHue onepupoBaTh NOHATHUSMHU: YHUCIOBOE PAaBEHCTBO, YPAaBHEHHUE C
HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM; YMEHHUE pEIlaTh JMHEHHb
IpOOHO-pallMOHANIbHBIE YpPAaBHEHUS C OJHOM IEPEeMEHHOM, CHCTEMbI

JMHEHHbIC HEPaBEHCTBA M UX CUCTEMBI, KBaJpaTHBIC U JAPOOHO-PAIIOH
MIEPEeMEHHOM, B TOM YHUCIIE MPHU PEIICHUHU 3a]a4 U3 JPYTUX MPEeIMETOB U
HCIIOJIb30BaTh KOOPJAMHATHYIO MpPSAMYK U KOOPAMHATHYIO IIJIOCKOCTb

ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne omnepupoBaTh TMOHATHAMHU: (QYHKUOUS, rpaduk (QYHKIHH, F
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3PAacTaHUs, YOBIBaHUS, HAMOOJIBII
(GYHKINK; yMEHHE ONEpUPOBATh TMOHATHAMHU: TpsiMas MPOIIOPLIUOHAT
KBaZpaTn4Has (yHKIMs, oOpaTHas NPONMOPIMOHAIBHOCTh, Mapadoa,
rpaduku GyHKIHNA, UCTIONB30BaTh TPAPUKH JIJIsl ONIPEICIICHIUS] CBOKCTB Tif
pelieHus 3a1ad U3 APYTHX YYEOHBIX MPEAMETOB M PEANbHON JKU3HHU; Y

3aBUCUMOCTH MCIKAY BCIIMYMHAMU

VYMmenue ONCpupoOBaTh MOHATHUAMH: TIOCICAOBATCIBLHOCTD, apI/I(bMe'I
IporpeCcCuu; yMCHHUE UCIIOJIB30BaATh CBOMCTBaA HOCHCHOB&TGHBHOCTCﬁ, (l)Olf

IIpu pCUICHUUA 3a/1a4, B TOM YUCJIC 3a1a4 U3 APYTUux y‘-IC6HLIX npeaAMCETOB 1
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YMeHue pemarh 3aJau pa3HbIX TUIIOB (B TOM YHUCJIE Ha MPOLEHTHI, A0
LIEHY TOBapoOB M CTOMMOCTH NOKYIOK W YCIyT, HaJlOTH, 33Ja4d M3 00
ceMeiHbIMU (PMHAHCAMU); YMEHHE COCTAaBJISATh BBIPAXKEHUS, YpaBHEHUS
YCIIOBHUIO 3a/layM, UCCJEN0BATh MOJYyUYEHHOE PEIICHUE U OLIEHMBATh IIp

pe3yNIbTaToOB

YMeHue omnepupoBaTh IMOHATUAMHU: (GUIypa, TOYKa, OTPE30K, Ip:
MHOT'OYT'OJIbHUK, TPEYrOJIbHUK, PABHOOEAPEHHBIH U PaBHOCTOPOHHUM TJ
TPEYroJbHUK, MeJIuaHa, OMCCEeKTpHca U BbICOTa TPEYrOJIbHUKA, YEThIPE
poMO, NpPSMOYTOJIbHUK, KBaApaT, Tpameuusi; OKPYXHOCTb, KpYT,

IIPOCTPAaHCTBEHHBIMU (UTypaMM; YMEHHUE pelliaTh 3aaud, B TOM YHCIIE

HaxXO0XKXIACHUC r€COMCTPHUICCKUX BCJINYHH C IPUMCHCHHUEM U3YUCHHBIX CBOY

YMeHue onepupoBaTh HNOHATHUSMU: PABEHCTBO (PUIyp, PABEHCTBO TpPEYI
NEPIEHIUKYIISIPHOCTD IPSMBIX, YTOJI MEXKAY NPSAMBIMU, IEPIEHAUKYJISD,
¢buryp, noo0HbIe TPEYTOJIbHUKH, CUMMETPUSI OTHOCUTEIBHO TOUYKH U T
PaBEHCTBO, CHUMMETPUIO M TOA00He (Uryp, HapamieIbHOCTh U Iep

OKpY KaroIleM MUpe

YMeHue onepupoBaTh MOHATUSAMU: JIIMHA, PACCTOSIHUE, Yrojl (BEIMYHUHE
TPEYroJbHHUKA), IJIOLIA/lb; YMEHUE OLIEHUBATh Pa3Mephl IPEAMETOB U 00
yMEHHUE IPUMEHATH (POPMYJIbI IEPUMETPA U MJIOIAAN MHOTOYTOJIbHUKOB, |
Kpyra, oObemMa MpPSIMOYTOJbHOTO MapajuleJieNuIea; yMEHUE TPHUN
TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHHMKa, Teopemy [In

COOTHOIICHUA IJIs BIYHMCIICHUA JJIMH, paCCTOHHHf/'I, IIomaaei

YMenue n300paxkaTh MiIockue (UTYPHl U WX KOMOHMHAIMH, MPOCTPAHC
MIOMOUIBI0 YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEACTB IO T

OITMCaHHIO
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VYMmenue OIICpHUPOBATH MOHATHAMU: MNPAMOYTOJIbHASA CUCTEMA KOOPAWHAT
CyMMa BCKTOPOB, IMPOU3BCACHHUC BCKTOpAa HAa YHUCIIO, CKAJIAPHOC IIPOI
HCIIOJIB30BATh BEKTOPBLI U KOOPAWHATHI AJIA NPCACTABICHUSA JAaHHBIX M PC

JPYTUX y4eOHBIX MPEAMETOB U PEabHOM KU3HU

YMeHue ornepupoBaTh MOHATHUSMHU: CTOJIOMKOBBIE U KPYTOBBIE [IH:
apupMeTHYeCcKoe, MeInaHa, HanOoJbllee 1 HAUMEHbILIEe 3HAUCHUS, pa3M
U3BJIEKAaTh, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHGOPMAIUIO, MPE
auarpammax, OTPaXkaroUlyl0 CBOMCTBA M XapaKTEPUCTHKU PEAJIBHBIX II]

pacrio3HaBaTb U3AMCHYUBEBIC BEIMUYWHBI B OKPYKAarOIIEM MUPEC

YMeHHe ornepupoBaTh MOHATHUSAMHU: CIYYaHHBIA OIBIT (CITyYalHBIN

coObITHE (PIIEMEHTAPHBIA HCXOJ) CIYYalHOTO OIbITa, CIy4ailHOE COO
YMEHHE HAaXOJUTh BEPOSITHOCTH CIy4YallHBIX COOBITHII B OMBITAX C PABHO
COOBITHSIMH; YMEHHE PeIaTh 3a]Ja4d METOJOM OPTaHU30BAHHOTO Mepedop:
YMHOXEHUS; YMEHHUE OIICHMBATh BEPOSTHOCTU DEATbHBIX COOBITUN

MPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI B OKPY>KAFOIIEM |
MOHATHEM HE3aBUCUMBIX COOBITHIf; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YK

SABJICHUAX

YMenue BbIOMpaTh NOAXOJAIIMA HM3YYEHHBIH METOA JJs PEIICHUs
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE M IKU3HH, PaCIO3]
MaT€MAaTUKd B MCKYCCTBE, OIIMCBHIBATh OTJIEJIbHBIE BBIIAIOLIUECS PE3Y
pa3BUTHA MaTEMAaTHKU KaK HayKW, IPUBOJUTH NPUMEPHI MaTEMaTH4ECK

OTEYECTBEHHOW U BCEMUPHON UCTOPUH



HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA
OI'S 10O MATEMATHUKE
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4.1

4.2

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Yucna v BBIYMCIECHUS

HarypanbHsle u nensie yncia. [Ipu3Haky AeIMMOCTH HEbIX YUCE

OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU, TPOLIEHTHI, OECKOHEUYHBIE TEPUOANYECKHE PO
PanmonaneHbie uncna. Apudmernyeckue onepanuy ¢ palioHaIbHBIMU YHCIaAMU
JeiicTBuTenpHbIe yncna. ApupmMeTuyecKre onepamnnn ¢ 1eiCTBUTEIbHBIMUA YUCIaAMU
[TpuOkE€HHBIE BHIYMCIEHUS, IPAaBUiIa OKPYTJICHUS, IPUKUIKA U OLIEHKA pe3yibTara
AnrebpanuecKue BbIpaXKEHUS

BykBeHHbIE BBIpAKEHUS (BBIPAKEHHSI C IEPEMEHHBIMHU)

Crenens ¢ nenplM nokasarenaeM. CTENeHb ¢ palllOHAIBHBIM N0Ka3areneM. CBOMCTBA
MHorousneHs!

Anrebpanueckas 1poob

Apudmerndeckuil KOpeHb HaTypaJbHOM cTeneHu. J{edcTBus ¢ apuMeTHUECKUMH KO

VYpaBHEHNs U HEPABEHCTBA

L{enble 1 IpoOHO-paMOHANBHEBIE YpaBHEHUs. CUCTEMBI 1 COBOKYITHOCTH YPaBHEHHIMA
I{ensie u 1poOHO-panOHaTBHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCT
Pemenne TeKCTOBBIX 337124

YwncnoBbie ITOCIEI0BATEILHOCTH

ITocnegoBaTeILHOCTH, CIIOCOOBI 3a0aHM [T0CIIEN0BATEIHLHOCTEN

Apudmerndeckast 1 reoMeTpuueckas rnporpeccuu. opmyra cI0KHBIX TPOIEHTOB

DyHKIMHU



Oynkuus, cnocoOsl 3aanus GyHkuuu. ['paduk Gysakiun. O61acTh ONMpeaeseHus U M
Hynmu ¢ynkuun. IIpomexxyTku 3HaAKOMOCTOSHCTBA. I[IpOMEXYTKM MOHOTOHHOCT

MUHUMYMBI QyHKIMH. Hanbombiiee n HauMeHbllee 3HaueHne (QyHKIUU Ha IPOMEXKY”

6.1

6.2

7.1

7.2

7.3

7.4

7.5

7.6

8.1

8.2

8.3

8.4

8.5

Koopaunats! Ha NpsAIMON U TUNIOCKOCTH
KoopannatHas npsmas

JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
I'eomertpus

['eomeTpuueckue GUrypsl 1 UX CBOICTBa
TpeyronpHuK

MHOroyrojasHUKI

OKpY>KHOCTb U KpyT

M3Mepenne reoMeTpu4ecKiX BEIUUNH
BeKTOopsI Ha IIOCKOCTH

BeposTHOCTB U cTaTHCTHKA
OnucarenbHas CTaTUCTHKA
BepostHoCTh

Kombunaropuka

MHoxecTBa

I'padur



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. Anre6pa: 7-i kimacc: 6a30BbIil ypOBEHB: yUeOHUK; 15-¢
u3nanue, nepepadoranHoe, 7 kinacc/ Maxkapsraes F0.H., Munmiox H.T'.,
Hemkos K.M. u np.; nox penakuuen TensakoBckoro C.A., AKIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBeieHne»

» Maremartuka. Anrebpa: 8-i kiacc: 0a30BbIi YpOBEHB: yUeOHUK; 16-¢
u3janue, nepepadorannoe, 8 kinacc/ MaxkaperueB FO.H., Munaiok H.I'.,
HemkoB K.W. u np.; noxa penakuuei TensikoBckoro C.A., AKIIMOHEPHOE
obmectBo «M3narenbetBo «IIpocBemenner

* Marematuka. Anrebpa: 9-it kiacc: 0a30BbIi ypOBEHb: yUeOHUK; 15-¢€
u3aanue, nepepadborannoe, 9 knacc/ Maxkaperue FO.H., Munaiok H.I'.,
Hemxos K.W. u ap.; nox penakuuei Tensakockoro C.A., AKIIMOHEPHOE

obmectBo «M3naTenscTBO «IIpocBerieHne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

[TocoOue mpeaHa3HAYEHO YUUTEISAM, BEIYIINM TpenoaaBanue mo Y MK
«Anredpa. 7 knaccy, «Anredpa. 8 kiace», «Anredpa. 9 knace» FO. H.
MakapsrueBa, H. I'. Munaiok, K. . Hemkosa, C. b. CyBopoBo# noj

penakuueit C. A. TensikoBCKOTO.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
UHTEPHET
https://Monypoxu.pd/

https://oblakoz.ru/






