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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISE€TCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHA O0ECIIEYNBACT U3YUCHHUE IPYTUX TUCIUIUINH KaK €CTeCTBEHHO-
HAy4YHOTO, TaK MU TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO ISt
OpoJOJKEeHUsT o0pa3oBaHMsT M JUIsl TOBCEIHEBHOM JKM3HU. PaszButue y
oOy4Jaromuxcss HAyYHBIX TPEACTABICHUH O TIPOUCXOKIECHUW W CYIIHOCTH
anredpandecknx aOCTpakIuii, croco0e OTpaXeHUs MaTEMaTUYECKON HayKou
SABJICHUM W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pOJM MaTEeMaTUYECKOIrO
MOJICTUPOBAHUSI B HAYYHOM TO3HAHMUM M B TMPAKTUKE CIOCOOCTBYET
(hOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUS W KAYECTB MBINIJICHUS, HEOOXOMMBIX
JUIS ajanTalid B COBpPEeMEHHOM Im@poBoM obmiecTBe. M3ydeHue anreOpbl
oOecrieynBaeT  pa3BUTHE yMEHHS  HAONIOAaTh, CpaBHHBATh, HAXOJUTh
3aKOHOMEPHOCTH, Tpedyer KPUTUYHOCTHU MBIIILJICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBaTh CBOM JCHCTBHUS, BBIBOIBI, (HOpMYyIHpOBaATH
yTBepkaeHns. OcBoeHHe Kypca anreOpsl oOecreunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUS OOYYalOIIUXCS: OHU HCIONB3YIOT JEAYKTUBHBIE W WHIYKTHUBHBIE
paccyxJieHusi, o00OIleHHe M KOHKPETH3alMI0, a0CTparupoBaHUE WU aHAJIOTHIO.
OOydenue anrebpe MpenanojaracT 3HAYUTENbHBI O0O0BEM CaMOCTOSTEIbHON
JEATENHbHOCTH OOYYaIOMIUXCS, TO3TOMY CaMOCTOATEIHLHOE pEIICHHe 3aaad
OOyYarOIIMMHUCS SIBIISIETCS peann3aueil e TeIbHOCTHOTO MIPUHITUIIA O0yYEeHHUS.

B ctpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayOa&éHHOTro
U3YYCHUS OCHOBHOE MECTO 3aHHMMAIOT COJIePKATCIIbHO-METOIUYSCKHUE JIMHHH:
«Uucma ® BBIUKACICHUN», «ANTEOpandecKUe BBIPAKCHUSN», «YPaBHCHUS W
HepaBeHCTBa», «Dynkmumy. Kaxkmas w3 3TUX colepKaTeIbHO-METOIUYECKIX
JUHUYN Pa3BUBAETCS HA MPOTSKEHUU TPEX JIET U3YyUCHHUS Kypca, B3aUMOJICHCTBYS C
JAPYTUMH €ro JUHUSAMU. B Xxoj;e u3ydeHHs Kypca OOydYaroImIMMCS MPUXOIUTCS
JIOTUYECKU PACCYKIaTh, UCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIHN SA3bIK. B CBs3M
C 3THM B MPOTPaMMy y4eOHOTO Kypca «Anredpa» BKIFOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3jeliax MaTEeMaTHYECKOTO
oOpa3oBaHHS H  CIIOCOOCTBYIOIIME  OBJIQJCHUIO  OOYYalONIUMHUCS  OCHOB
YHHUBEPCAIBHOTO MaTeMaTU4YeCKOro s3bika. CoIepkaTenbHOW M CTPYKTYPHOM
OCOOCHHOCTBIO YYEOHOTO Kypca «Anredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanne nuHUM «YWclia W BBIYHCICHUS» CIYXXUT OCHOBOH JUIA
JTAIBHEHUIIIET0 M3YYEHUsS MaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHIO Y OOYYArOITUXCS
JIOTUYECKOTO MBINUICHUS, POPMUPOBAHUIO YMEHHSI MTOJIH30BATHCSA AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YMCJIC HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
CBS3aHO C PAlMOHAIBHBIMH M HPPAMOHAIBHBIMA YHCIAMHU, (HOPMHUPOBAHUEM



MPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHUS YHCIOBOM
JUHUH OTHECEHO K CpeTHEMY 00I1IeMy 00pa30BaHHUIo.

CopeprkaHue IByX anreOpandecKux JUHUN — « AredpandyecKue BbIPaKEeHUsD)
U «YpaBHEHHsI U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUAIOIIUXCS
MaTeMaTUYECKOro ammnapara, HEOOXOAMMOIO JUIsl peuleHHsl 3ajad MaTeMaTHKH,
CMEXHBIX MIPEJAMETOB U OKpYyXkKarolel peanbHocTU. Ha ypoBHE OCHOBHOIO 00111€T0
oOpa3oBaHMsl y4YeOHbIH MaTepuall TPYIIUPYETCS BOKPYr  PpalMOHAIbHBIX
BbIpaXEHUI. Anredpa JEMOHCTpUPYET 3HAUCHHE MaTEeMaTHKH KakK S3bIKa s
IOCTPOEHUS MaTEeMaTHYECKUX MOJIENe, ONHMCAaHMsS TMPOLECCOB U  SIBJICHUI
peanbHOro Mmupa. B 3amaum oOydyeHus anredpe BXOASAT Takke JalibHeWInee
pa3BUTHE AJITOPUTMHUYECKOIO MBILUIEHUS, HEOOXOIMMOIO, B YAaCTHOCTH, s
OCBOEHHUS Kypca UHGOPMAaTUKHA, U OBJAJCHHE HABbIKAMHU JIETyKTHUBHBIX
paccyxnenuit. IlpeoOpazoBanue CHUMBOJIBHBIX (POPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs!, CHOCOOHOCTEN K MAaTeMaTHYeCKOMY TBOPUECTBY.

Copepxanue pyHKUMOHAIBHO-Tpa(pUUEeCKO JIMHUK HALEIEHO Ha MOJIyYeHHUE
OoOyJaromMMUCs 3HaHUW O (QYHKIHSIX KaK BaKHEHIIEH MaTeMaTU4eCKOW MOJIETH
JUISL OTIMCaHUSI M UCCIIEI0OBAHMS PA3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MPUPO/IE
u obOmectBe. M3yueHue marepuana crnocoOCTBYET pPa3BUTHIO y OOyYarolUXcCs
YMEHUS UCTIOIb30BaTh PA3JIMYHBIE BBIPA3UTENIbHBIE CPEICTBA A3bIKA MATEMATHUKH —
CIIOBECHOTO, CHMBOJINYECKOTO, Ipapuueckoro, BHOCUT BKJIaA B (POpMHpOBAHUE
NPEJICTABICHUN O POJIM MATEMATHKHU B PA3BUTUH LIUBWIIM3AIIUU U KYJIbTYPHI.

VYriny6néHHbIi Kypc anreopbl XapaKTepu3yeTcs U3y4YECHUEM
JOTIOJTHUTEIBHOIO TEOPETUYECKOro amnmapara M CBS3aHHBIX C HUM METOJOB
pemieHusi 3amad. AusreOpa SBISE€TCA S3BIKOM ISl ONMUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MAaTeMaTH4ecKoro mozaenupoBaHus. [lpu
ATOM CaMU OOBEKThl MAaTEMaTHYECKUX YMO3AKJIIOUEHUN U NPUHSTHIE B anreodpe
npaBuia UX KOHCTPYHMPOBAHHUS CIOCOOCTBYIOT (OPMHPOBAHHUIO  yMEHUI
00OCHOBBIBATh M JIOKA3bIBATh CYKICHHSI, pa3BUBAIOT MATEMAaTUYECKYIO HHTYHUIIHIO,
KpPaTKO M HATJIAJIHO PACKPBIBAIOT MEXAHHU3M JIOTHUECKUX MOCTPOCHUN M yuyaT HX
npuMeHeHuto. Tem cambiM anredpa 3aHUMaeT OJHO M3 BEAYLIUX MECT B
(bopMHpPOBAHNU HAYYHO-TEOPETUYECKOTO MBIIIJIEHUST 00yYatOIUXCsl.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax wH3ydaeTcss y4eOHBIM Kypc
«Anre0Opa», KOTOpPbII BKJIIOYAET CIEAYIOIINE OCHOBHBIE DPA3/Ebl COJEPKAHMUS:
«Yucna u BBIUKCIEHUS», «ANTreOpanyeckue BbIpAKEHUS», «YpaBHEHUS W
HEPAaBEHCTBA», « DYHKIIHI.

Ha uzyuenue yueOHOro kypca «Anredpa» orsoautcs 408 yacoB: B 7 kiiacce
— 136 gacoB (4 yaca B Hezeno), B 8 kiacce — 136 yacoB (4 yaca B Hezeln0), B 9
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia 1 BIYMCTCHUS

Panmonanpupie yncna. CpaBHEHHE, YMOPSIAOYMBAHME W apuPMeTHUYECKUE
JEUCTBUSA C PALMOHAIBHBIMY YHCIaMy. YucnoBas npsiMasi, MOJLyJlb YHACIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alMCh YUCIA B
JECATUYHON MO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemmenne TekcTOBBIX 3a1a4 apupMeTndeckum crocodom. Pemenne 3anad u3
peasibHOM MPaKTUKU HA 4acTH, Ha IpoOu, Ha MPOLIEHTHI, IPUMEHEHNUE OTHOLIEHUM
U OpONOpUMI HpHU peUIeHMM 3aJad, PELIeHUE 3aJady Ha JBHXKEHUE, padory,
MOKYIIKH, HAJIOTH.

JlenumocTh 1enbix ynces. CBOMCTBA IETUMOCTH.

IIpocteie u cocraBHble 4ucia. YUYETHble W Heu€THble 4yucina. [lpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpu3Haku AETUMOCTH CYMMBI M
IIPOU3BEACHUS LENBIX YNCET IIPU PEIICHUH 3a1a4 C IPAKTUYECKUM COACPKAHUEM.

HaunGonpimuii o0muii qenurens 1 HauMeHblliee o0LIee KpaTHOE IBYX YHMCEIL.
B3aumno npocteie uncna. Anroputm EBkina.

Jlenenne ¢ octaTkoM. ApuMeTHIECKHE OTIepalliN HAJl OCTAaTKAMHU.

AJiredpanyeckue BbIpaKeHHUs

BoipaxxeHue ¢ mnepeMeHHbIMU. 3HAUEHUE BBIPAXKEHUS C MEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BeTMYMHAMU B BUJIe (HOPMYJIbI.

ToxnectBo. ToxnecTBeHHBIE TPEOOPa30BaAHUS ANTeOPAUYECKUX BHIPAKEHHI.
JloKka3aTenbCTBO TOKIECTB.

Onnowiensl. OJHOWIEH cTaHAAPTHOTO BUJa. CTENEHb OAHOYJICHA.

MHorounensl. MHorouneH craiaaptHoro Buzaa. CreneHb MHOTOYJIEHA.
CrnoxxeHue, BbIUMUTAHUE, YMHOXXEHUE U JelIeHHne MHOTrowieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIPAXXEHUs1 B MHOTOWIEH. KOpHM MHOTO4JIEHA.

@opMyJIbl COKPAIIEHHOTO YMHOXEHUS: KBAaJIpaT CyMMBbI U KBaJpaT pa3HOCTU
JBYX BBIp@XKEHUH, KyO CyMMbl MU KyO pa3HOCTU JABYX BBIPDOKEHUMN, pPa3HOCTb
KBaJIpaTOB JIBYX BBIPDAXKEHMM, TNPOU3BEJACHHE PA3HOCTH U CYMMBI JBYX
BBIPAKEHUI, CyMMa U pa3HOCTb KyOOB JBYX BbIPaKEHHI.

PaznoxeHne MHOrouIeHa Ha MHOKUTENIU. BbiHEceHne 001Iero MHOXHUTENS 3a
CKOOKH. MeToJ1 TpyNIUPOBKHU.

YpaBHeHMsI 1 HEPABEHCTBA

VYpaBHenue ¢ ogHol nepemeHHol. Kopenb ypaBHeHus. CBOMCTBAa ypaBHEHUN
C OJHOW TEpeMEHHOW. PaBHOCHIBHOCTH ypaBHEHMH. YpaBHEHUE Kak
MaTeMaTH4YecKasi MOJENb PEaJbHON CUTYyalUH.



JIuHelHoOe ypaBHEHHE C OJHOM IMEPEMEHHOW. UMCIO0 KOpHEW JIMHEWHOIO
ypaBHEHUs. PelieHne TEeKCTOBBIX 3a7ad4 C MOMOIIBK JIMHEWHBIX YPaBHECHUMU.
JInneliHOE ypaBHEHME, COAEPKALIEE 3HAK MOYJIA.

YpaBHEeHUE ¢ IByMs nepeMeHHbIMU. ['paduk TMHEHHOTO YypaBHEHUS C IBYMS
nepeMeHHbIMU. CHUCTEMBbl JIMHEMHBIX YpaBHEHUW C JIBYMS [E€PEMEHHBIMU.
I'paduyeckuii MeToq peIICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUH C JIBYMs
MIEpEMEHHBbIMU. PEllIeHNE CHUCTEM JIMHEWHBIX YPABHEHUU C JABYMS MEPEMEHHBIMU
METOJIOM TIOJICTAHOBKM M METOJIOM cioxkeHus. Cucrema JBYyX JUHEHHBIX
YPAaBHEHHUM C ABYMsI IEPEMEHHBIMU KaK MOJEIb PEAIbHON CUTYaLINH.

DOYyHKIMHA

Koopannara Touku Ha npsmoi. UucmoBbie MpoOMeEKyTKU. PaccTosiHue Mexy
JIBYMsI TOYKAMHU KOOPAMHATHOMN IIPSIMOM.

[IpssmoyronbHasi cucteMa KoopAWHAT. AOcIMcca U OpAuHATa TOYKH Ha
KoopJauHATHOM 1uiockocTu. [IpumMepsl rpadukoB, 3aiaHHbIX GopMmyiamMu. YreHue
rpaMKOB peAIbHBIX 3aBUCUMOCTEH.

@DYHKITMOHAIbHBIE 3aBUCUMOCTH MEXIy BenumunHamu. [loHstue (yHKIMM.
OyHKIUs Kak MareMmaruueckas MojeNb peaidbHoro Tmporecca. OO0macThb
ompeneseHuss W o0nacth 3HauyeHU GyHKIUU. CrocoObl 3agaHus (QYHKIUH.
I'paduk ¢pynkuuu. [loHsTus MakcuMyma U MUHUMYMa, BO3pacTaHusl U yObIBaHUS
Ha NMPUMEPaAxX PeajJbHbIX 3aBUCUMOCTEM.

Jluneitnas ¢yukmuus, e€ cpoiictBa. ['paduk nuneiHon ¢yukmuu. ['paduk
dbyukiuu y = |x|. KycouHo-3aganubie GyHKIUH.

8 KVIACC

Yuciia 1 BBIYUCTCHUS

KBaapartubie kopHu. ApudMeTHuecKii KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[ToHaTne wuppanuvoHasbHOrO uucia. J(elcTBUS ¢ UppaluuMOHAIbHBIMU YHCIAMMU.
CBoiicTBa IEUCTBUN C UPPALMOHAIBHBIMU YuciamMu. CpaBHEHHE UPPALMOHAIBHBIX
YHUCEL.

[IpencraBmeHuss O paCHIMPEHHUSIX YHUCIOBBIX MHOXECTB. MHOXKeECTBa
HaTypaJbHBIX, LEIbIX, PAIUOHAIBHBIX, JACHUCTBUTENbHBIX uncen. (CpaBHEHUE
yucell. YuCa0BbIe MPOMEXKYTKH.

HevictBust ¢ ocrtatkamu. Ocrtatku creneHeld. [IprmeHeHne oOCTaTKOB K
PEILICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a]1a4.

Pa3Mepbl O0OBEKTOB OKPYXKAIOIMIETO MHpA, JIUTEIBHOCTh TMIPOILIECCOB B
oKpy>katomeM mupe. CTaHIapTHBIN BUJ YUCIA.

AJireOpandecKkue BbIPasKeHUsI

AnreOpanyeckas aApoOb. JlomycTUMbIE 3HAY€HUs MEPEMEHHBIX B JPOOHO-
palMOHAIBHBIX BhIpaXeHUsix. OCHOBHOE CBOWCTBO ajreOpanveckoil apoowu.



CnoxxeHue, BBIYUTAHUE, YMHOXEHUE U JCJICHHE alreOpandeckux ApooOeil.
Brinenenue 1enoi yactu aaredbpanyeckoit 1poou.

PannonanbHbie BBIPAYKCHUSI. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHAIBHBIX BBIPAKCHUM.

JomycTumble 3HAUYEHUS TEPEMEHHBIX B  BBIPAKEHUSX, COJIEPKAIINX
apu(pMETHIECKNE KBaJpaTHbIe KOPHH. TOXKIECTBEHHbIE MpeoOpa3oBaHMUs
BBIPKEHUM, coiepKaInX apruhMEeTUIECKUE KBAAPATHBIE KOPHH.

Crenenbp ¢ 1edbIM TIOKazaTeneM u €€ cBoiicTtBa. I[IpeoOpazoBaHue
BBIPAKECHUM, COJICPHKAIINX CTEIICHH.

YpaBHeHUA U HEPAaBEHCTBA

KBagpatHoe ypaBHeHne. @dopMyrna KOpHEW KBaJApPATHOTO YPABHEHHS.
KosmuecTBO neMCTBUTENBHBIX KOPHEW KBaJpaTHOTO ypaBHeHHUs. Teopema Buera.
VYpaBHeHUS, CBOAUMBIE K JIMHEWHBIM YPaBHEHUSM WM K KBaJpaTHBIM
ypaBHeHUsIM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. PenieHrne TEKCTOBBIX 3a/1ad ¢
MOMOILbIO KBAIPATHBIX YPABHEHHUIA.

HpoOHo-pannoHaibHble  ypaBHEHHs. PeleHne  ApoOHO-pallMOHATIBHBIX
ypaBHEHMI. PeleHrne TEKCTOBBIX 3aJad C MOMOIIbI JPOOHO-palMOHATBHBIX
ypaBHeHUH. ['padmyeckas uHTEpIpeTaIs YPAaBHEHUI C IBYMS IEPEMEHHBIMH.

Uucnossie HepaBeHCTBa. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHCTBa. CloKeHue
U YMHOXXEHHE YHUCIOBbIX HepaBeHCTB. OIleHUBAaHUE 3HAYEHUSI BbIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

IloHsiTME O pelleHMH HEPABEHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pelleHni HepaBeHCTBA. PaBHOCHIILHBIE HEPABEHCTRBA.

JInHeliHOEe HEPAaBEHCTBO C OAHOWM NEPEMEHHOM M MHOYKECTBA €0 PELICHHM.
Peliennie TMHENHBIX HEPABEHCTB C OJHOW nepeMeHHON. CHUCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW MNEPEMEHHOM. PellleHne TEKCTOBBIX 3ajad C
ITOMOIIIBIO JTUHENHBIX HEPABEHCTB C OJIHOM IIEPEMEHHOM.

DyHKUNHU

OO6uacTh onpeeNeHnsi U MHOXKECTBO 3HaueHN (yHKImHu. CriocoObl 3a1aHus
bynkuumii. ['paduk Qynkiuu. Urenue cBoicTB PyHkimu no e€ rpaduky. [Ipumeps
rpadukoB GYyHKIMHA, OTPa)KAIOIIUX PEATIbHBIE MPOLECCHI.

Jluneiinas ¢Qynkuusa. DyHKIUM, ONUCHIBAIOIIUE TPSIMYI0 H OOpaTHYIO
MPONOPLIHUOHANIbHBIC 3aBUCUMOCTH, UX IpaduKu.

Oyukun y = kx, y=kx + b, y =k/x, y =x3, y = VX, y = |x| 1 ux cBoiictBa.
Kycouno-3anannbie pyHKIUN.

9 KUIACC

Yucaa v BEIYUCTICHUSA



Kopenb n-ii crenenn u ero cBoictBa. C(CreneHb C palUOHAaJIbHBIM
IoKasareseM U €€ CBOMCTBA.

AJuireOpanydecKkue BbIPasKeHHsI

ToxnecTBeHHbIE NPEeOOpPa30BaHUsl BBIPAKEHHM, COAEpPKAUIUX KOpPEHb n-U
crenieHd. ToxaecTBeHHbIE MpeoOpa30BaHUs BhIPAXKEHUM, COIEPIKALUX CTENEHb C
palMOHAJIbHBIM [TOKA3aTEJIEM.

KBanparueiii TpéxwieH. KopHu kBaapatrHoro tpéxuneHa. PaznoxxeHue
KBaJpaTHOTO TPEXUJIEHA HA IMHEWHBIC MHOKUTEIIH.

YpaBHeHUS U HEPAaBEHCTBA

bukBanparssie ypaBHeHus. [Ipumepsl TpUMEHEHNU METOJ0B PABHOCHUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOM, rpadUyecKoro Merofa NpHU pelIeHUU
ypaBHEHU 3-i U 4-i CTENICHE.

Pemenne npoO6HO-paliiOHAIbHBIX YPaBHEHHHH.

Pemenue cucrem ypaBHEHHM ¢ IByMs ITIEPEMEHHBIMU. Perenrne mpocTenmmx
CUCTEM HEIMHEWHBIX YpaBHEHHH ¢ JIByMs nepeMeHHbIMH. ['paduueckuii meron
pEelIEHNs CUCTEMBI HEJIMHEHWHBIX YPAaBHEHUN C ABYMs INepeMeHHbIMU. Cucrtema
JBYX HEJIVMHEWHBIX YPAaBHEHUN C JABYMS NEPEMEHHBIMU KaK MOJEIb PEaJbHOU
CUTYyallHH.

UucnoBble HepaBeHCTBA. PellleHue TMHEMHBIX HEPABEHCTB. Jloka3aTenbCTBO
HEPABEHCTB.

KBanpaTtHble HEpaBEHCTBA C OJHOW IEepeMEHHOW. PelieHue KBaJapaTHBIX
HEPaBEHCTB Irpa)MUeCKUM METOJOM M METOJIOM MHTEpBAJIOB. METOJ MHTEPBAJIOB
JUISl pAMOHAJIBHBIX HEPABEHCTB. lIpocTeliirie HepaBeHCTBA € TAPAMETPOM.

Pelienne TEKCTOBBIX 33/1a4 € MTOMOIIbIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHCTBO ¢ naByms nepeMeHHbIMM. PerieHue HepaBeHCTBA C JABYMS
nepeMeHHbIMH. CHCTEMBI HEPaBEHCTB C ABYyMsS TepeMeHHbIMH. [ 'paduueckwii
METO/]I PELICHUSI CUCTEM HEPABEHCTB C JIByMs [IEPEMEHHBIMU.

DYyHKIUA

Oyuknus.  CpoiictBa  (QyHKUMIA:  HynM  (QYHKIMH,  [POMEXYTKH
3HAKOTIOCTOSTHCTBA (DYHKITUH, TTPOMEKYTKHA BO3pacTaHusl M yObIBaHUSA (PYHKITUH,
4ETHBIC U HEYETHBIC (DYHKIIMK, HAUOOJIbIIIeEe M HAUMEHbIIIEE 3HaYCHUsT (DYHKIIUH.

KBagpatnunass ¢ynkuus u e€ cBoicTBa. Mcmonb3oBaHue CBOWCTB
KBaJpaTUYHOM  (QyHKUMKM I pemeHuss 3anad. lloctpoenwe  rpaduxa
kBaapatnyHo ¢GyHkmuu. [lomokeHnwe rpaduka KBagpaTUIHOW GYHKIIUA B
3aBHCUMOCTH OT €€ Koo duuuentos. I'paduxu Gyuxuuii y =ax2, y = a(x—m)’ uy
= a(x —m)’ +n. Iloctpoenue rpadkoB QyHKIMI ¢ ITOMOIILIO IPEOOPA3OBAHMIA.

Hpob6Ho-nuneinas ¢pynkuus. MccnenoBanue GyHKINMN.

OyHKIUSA y = X" ¢ HATypaJbHbBIM IIOKa3aTeeM n U €€ rpaduk.

YuciioBbIe NOCJIEI0BATEILHOCTH U IIPOrPecCcum



[lonsitue uucinoBoit mocnenoBaTenbHOCTU. KoHeuHble M OECKOHEUYHbIE
MOCHEA0BATENBHOCTH.  OrpaHuyeHHas  IOCJIEIOBATENIBHOCTb.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTebHOCTE.  CrocoObl  3amaHus
MOCJIEI0BATEIbHOCTH: OMUCATENbHBIM, TaOJUYHBIM, C MOMOILIBI0 (HOPMYIBI A-TO
YJieHa, pEeKyPPEHTHBIN.

Apudmernueckas U reomerpuueckas mporpeccu. CBOICTBa 4YIJIEHOB
apupMETUYECKOH U TEeOMeTpuuecKod mporpeccuid. DopMmysibl n-TO YJIeHA
apudmeTrnyeckoil U reomeTpuyeckoil mporpeccuii. opmysbsl CyMMBI MEPBBIX 7
YJICHOB apu(PMETHUECKOM M TE€OMETPUUECKOM Mmporpeccuii. 3ajadn Ha MPOIICHTHI,
OAHKOBCKHE BKJIa/Ibl, KPEAUTHI.

[IpencraBieHre O CXOAMMOCTH IOCIEAOBATEIBHOCTH, O CYMMHPOBAHUU
0eCKOHEYHO yObIBaIOIICH reOMETPHUECKON MPOTPECCHH.

Meron matematnyeckon nHaykuuu. [Ipocrenme npumepsl.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJITEBPA» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDHI

JIMYHOCTHBIE Ppe3yJbTaTbhl OCBOCHUS NPOTPAMMBI IO MaTEMaTUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOTO BOCIIUTAHUS:

MPOSIBJICHUEM HHTEpPECa K MPOIUIOMY M HACTOSIIEMY POCCUHCKOMH
MAaTE€MAaTUKH, [I€EHHOCTHBIM  OTHOIIEHUEM K  JIOCTH)KEHUSIM  POCCHUUCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JTOCTHKEHUH B IPYTHX HayKaxX M MPUKIAAHBIX cepax;

2) rpa:kIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpaKJIaHWHA M peasiu3alliu ero
MpaB, TMPEJCTABJICHUEM O MAaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SABJICHUH, MPOIEAYP TPAKIAHCKOTO 0OIecTBa (Hampumep,
BBIOOPEHI, OMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO STHUECKUX MPOOJIEM, CBI3aHHBIX
C TMPAKTUYECKUM TPUMEHEHUEM JOCTHXKCHUN HayKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX MPUHLMUIIOB B ICSITEIbHOCTH YUEHOTO;

3) Tpy10BOIr0 BOCIIMTAHUS:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU IPAKTUUYECKUX 3ajad
MaTeMaTUYE€CKOW HaINpaBIIEHHOCTH, OCO3HAHMEM BAXXHOCTH MaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCIEIIHOW NpodeccuoHaNIbHOU
JEATENIbHOCTU U Pa3BUTHEM HEOOXOAMMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MMOCTPOCHUEM WHJIMBUIYTBHOW TPACKTOPUH 00pa30BaHUS M KU3HCHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSI:



CIIOCOOHOCTbIO K SMOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3aay, PELICHUH, pacCyXICHHH, YMEHUIO BUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHocTel HAY4YHOI0 NMO3HAHMA:

OpUEHTAlMel B JEATEIBHOCTM HA COBPEMEHHYI CHUCTEMY HAay4HBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHMYECKON HayKd Kak cdepbl UeIOBEYECKOM
NEATENBHOCTH, 3TANOB €€ Pa3BUTUA U 3HAYMMOCTH JUIS PAa3BUTHs LUMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMATHUYECKOM KYJIbTYpPOl KaK CpelCTBOM
ITO3HAHUS MHPA, OBJIAJECHUEM HABBIKAMM MCCIIEN0BATENBCKON AEATEIbHOCTH;

6) ¢pusnmueckoro Bocnutanus, GOpMHPOBAHMSA KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronmoJy4ns:

TOTOBHOCTBHIO MPUMEHAThH MATEMAaTHUYECKHE 3HAHUA B HMHTEpPEcax CBOETO
3I0pPOBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HU  (3I0POBOE  IUTAHWUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHM HM OTIbIXa, peryisapHas Qusnyueckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa peQICKCHH, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0OTHYECKOr0 BOCIIUTAHMSI:

OpHUEHTALIMEN HA MPUMEHEHWE MAaTEMAaTUUYECKUX 3HAHUM ISl pEIICHUs 3a]1a4
B 00JIaCTH COXPAHHOCTH OKPYXaIOWIeH Cpelbl, IJIaHUPOBAHUSI MOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCJIEACTBUM JJII OKPYXKAIOIIEH Cpeabl, OCO3HAHUEM
1I00aJIBLHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelIeHNs,;

8) ajanranuM K M3MEHAKWINMMCH YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpenbl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHUCIIE
YMEHHE YUYUTHCS Yy JIPYTHX JIOJIeH, MpUOOpeTaTh B COBMECTHOM AEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIUU U3 OMBITA JPYTHUX;

HEO0OXOJIMMOCThIO B (DOPMUPOBAHWU HOBBIX 3HAHUM, (HOPMYIHPOBATH HJICH,
MOHSATHUSI, TUMIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIAHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMAThH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbI€ pELICHUs] U JEHUCTBUS, (POPMYJIHUPOBATH W OICHUBATH PUCKU U
MOCJICACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

B pesynbrare oCBOCHHS MpOTpaMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0ydaromierocss OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITUECS OBJIaJICHUEM YHUBEPCAITbHBIMU



NO3HABATEIbHBIMUA  JCHUCTBUSIMH,  YHHMBEPCAJIbHBIMM  KOMMYHHKAaTHUBHBIMHU
JNEUCTBUSIMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JIEUCTBUSMM.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBIE YUeOHbIE JeiiCTBHS
ba3oBble Jiornyeckue JecTBUA:

BBISIBJISAITH U XaPAaKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKHX
OOBEKTOB, TIOHATHM, OTHOIICHHH MEXKAY IOHATHAMH, (OPMYJIHPOBATH
oTpeieNIeHUs] TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK KiIaccHU(UKaIHH,
OCHOBAHUS JiJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOJIUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (OPMYJIHUpPOBATH W  NPEoOpa3oBBIBATh  CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, AMHUYHBIC, YACTHBIE U OOIIIE, YCIOBHBIC;

BBISIBJISITh MATEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (¢akTax, NaHHBIX, HAOMIOJCHUSX U YTBEPKICHUSIX, MpeajiaraTb KpUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNI;

JieJJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VHIYKTUBHBIX YMO3aKIOUYEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

pa3Ouparh J10Ka3aTelbCTBA MATEMATHYECKUX YTBEPKIACHUU (MpsSIMbIE U OT
MPOTUBHOI0), MPOBOJAUTH CAaMOCTOSITEIBHO JIOKA3aTelIbCTBA MaTeMaTUYECKHUX
(akToB, BBICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI,
MPUMEHSITh METOJI MaTEeMaTHYEeCKOW WHAYKIMHU, OOOCHOBBIBATH COOCTBEHHBIC
paccCyKJIeHuUs;

BBIOWpATh CMOCcO0 pemieHus y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pelIeHUs, BbIOMpaTh HaumboJee MOAXONAIUHA C  Y4€ToM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).
ba3oBrblie uccienoBareJbcKkue AeCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKUNA HHCTPYMEHT IO3HAHUA,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
CaMOCTOATENILHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

MPOBOAUTH IO CAMOCTOSITEILHO COCTaBIEHHOMY IUIaHY 3KCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHWIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OObEeKTa,
3aBUCUMOCTEHN 0OBEKTOB MEKITY COOOMH;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MIPOBEIEHHOTO  HAOJIIOJCHMS, HUCCJIEJOBAHMS, OKCIIEPUMEHTa, OLEHUBATh
JI0OCTOBEPHOCTH MOJTYUYEHHBIX PE3yIbTaTOB, BHIBOJOB M 0000IIEHNUI;

MIPOTHO3UPOBAaTh BO3MOKHOE pa3BUTHE IMPOLECCA, a TaKKE BbIABUTATh
MIPEIOJIOKEHHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undgopmanueii:

BBISIBIISITh  HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMAlLIUU, JIAHHBIX,
HEOOXOIUMBIX JJIsI pEIICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
UH(OOPMAITUIO Pa3TUYHBIX BUIOB B (JOPM IIPEICTABIICHNUS,



BbIOMpaTh QopMy MpeAcTaBieHus HHGOpPMALMM W WUIIOCTPUPOBATH
pelaeMble 3a/1a4yu CXeMaMHu, narpaMMamMu, HTHOU rpa@uKoi U MX KOMOMHALUAMY;

OIICHMBATh HANIEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TIPEIIOKCHHBIM WIIH
c(hOpMYITMPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJIbHbIE YueOHbIe AelicTBHs

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMHU H
IEISIMU  OOIIEHUSI, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 10 XOIy PEIICHHs 3a/aqH,
KOMMEHTHPOBATh TIOJTyYCHHBIN PE3yJIbTAT;

B Xoj€ 0OCYXXIIeHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
MpoOJIeMBI, pemaeMol 3ajadd, BHICKAa3bIBaTh WJICH, HAIICJIICHHBIE Ha TIOWCK
pEIICHUS, COIMOCTABJIATh CBOM CYXXICHHUS C CYXICHUSAMH JIPYTUX YYaCTHUKOB
auanora, oOHapY>KMBaTh Pa3IMuMe U CXOJACTBO TMO3MIMH, B KOPPEKTHOH (dopme
(GbopMyIIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHSI,

IPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1a4uM, SKCIIEPUMEHTa, UCCIIEIOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4YETOM 3aaad
MPE3EHTAIMN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUAYaIbHOU
paboThl TpU peHIeHHH YYeOHBIX MaTeMAaTUYeCKUX 3ajad, NPUHUMATh Leib
COBMECTHOM JEATENHHOCTH, TUIAHUPOBATH OPTAHM3AIIMI0 COBMECTHON paboTHI,
pacnpenemnsaTh BUILI pabOT, JTOTOBapHUBATHCS, OOCYXKIATh MPOIECC U Pe3yJbTaT
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B I'PYIIOBBIX Gopmax paboThl (0OCYKIeHUsI, OOMEH MHEHHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC); BBIIIOJHITH CBOIKO YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UWIEHAMHU KOMAaHJbI, OIICHHBATh
KauecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OONIMI pe3yibTaT IIo
KpUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHHBeEpPCAJIbHbIe Y4eOHbIe NelCTBUA
Camoopranusanus:

BBISIBJISITh MPOOJIEMBI JUIsl PELICHUS] B JKU3HEHHBIX U YUYEOHBIX CUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX NPHUHATHS pElIeHU (MHAUBUIYAIBHOE,
rpymroBoe);

CaMOCTOSATENILHO COCTABJIAThH IUJIaH, AJITOPUTM pElIeHUs 3anadu (WiId ero
4acTh), BBIOMpATh CHOCOO pemeHuss ¢ Y4ETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BaPHAHTHI
penieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIM HHTEJLICKT:

BJIAJETh CIIOCOOAMU CaMOMPOBEPKU, CAMOKOHTPOJIA MpoLecca U pe3ysibTara
pELIeHHUs] MaTEMaTUYECKOM 3aa4i, CAMOMOTHBALMU U PE(IICKCUH;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPHU PEUICHUH 3a]a4H,



BHOCUTh KOPPEKTHBBI B JIE€ATEJIbHOCTH HAa OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTU MOCTABICHHON LEIU U
YCJIOBHSIM, OOBACHSTh IPUUUHBI TOCTHKCHUS WM HEJOCTKEHUS 11€JIH, HAXOAUTh
OlIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAKATh SMOLMU MPU H3YYCHUH MaTeMaTHYECKUX OOBEKTOB M (DaKTOB,
JaBaTh YMOIIMOHAIBHYIO OIICHKY PEIICHUS 3adauH.

INPEAMETHBIE PE3YJIbTATDBI

K xoHiry 00yuenus B 7 kjacce 00ydaromuiics MOIyUUT CIASAYIONINE MPEAMETHBIC
pE3yIbTaTHI:

Yucaa v BIYMCICHUS

PanmonansHbIC YncIa.

[lepexoauTh OT 0omHOM (GOPMBI 3alKUCH YUCEN K JIpyroil (mpeoOpa3oBhIBATH
JNECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B OECKOHEUHYIO JICCSITHYHYIO TPOOB).

Hcnonp30BaTh NOHATHS MHOXKECTBA HATYPAJIbHBIX YMCEI, MHOKECTBA LEIBIX
YuCesl, MHOXKECTBA PALMOHAIBHBIX YMCEJ IIPU PELICHUM 3a1ad, I[POBEICHUU
paccyXIEHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UIIMOHHON 3alMCH HATYPAIBHOIO YUCIIA.

CpaBHHBaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCIA.

BbimonHsaTh, coderas yCTHble W NUCbMEHHbIE NPUEMBI, apupMeTHyecKue
NEUCTBUS C PAllMOHAIBHBIMU YKCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YUCEN U MpaBUia
NENCTBUM, NPUEMBI PALIMOHAIBHBIX BBIYMCIIEHUN.

BBINONHATH NEWCTBUA CO CTENEHSIMHU C HATYPAJIbHBIMU MTOKA3ATEISIMU.

HaxonuTe 3Ha4Y€HMs] YHCIOBBIX BBIPAXKECHMM, COAEP)KAIUX pallOHAIbHBIC
yyclia M CTENEHUW C HaTypaldbHbIM IIOKa3aTelieM, MPUMEHATHh pPa3HOOOpa3HbIe
CocOOBI M TPUEMBI BBIUMCIIECHUS, COCTABIATh U OLIEHUBATH YHCIIOBbIE BBIPAYKEHUS
IIPY PELIEHUU NPAKTUYECKUX 3a7a4 U 3a/1a4 U3 JAPYrUX y4eOHBIX PEIMETOB.

OkpyrisiTh  4YMclia C  33JaHHOM TOYHOCTBIO, a TaKXKe II0 CMBICIY
IIPAKTUYECKOM CHUTyallWH, BBIIOJHATh TPUKHIKY M OLEHKY pe3yJbpTrara
BBIUMCIICHUM, OLICHKY 3HAQUYEHUW 4YHUCIIOBBIX BBIPAXEHHM, B TOM YHUCJIE IPHU
pPELIEHNHN MPAKTUYECKUX 3a/1a4.

Pemate TekCTOBBIE 3a/ayu  apuU(PMETHUECKHMM CIOCOOOM, HCIOJb30BaTh
TaOJIMIBI, CXEMBI, YEPTEXKH, JAPYyrUe CPEACTBa TMPEACTABICHUS ITaHHBIX IMpU
peleHny 3aaa4.

Pemlatb mpakTUKO-OPUEHTUPOBAHHBIE 3a7a4M, CBA3AHHBIE C OTHOLIECHUEM
BEJINYMH, MNPONOPLUMOHAIBHOCTBIO BEJIMYHH, IPOLUEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PELICHMs 3a7ad ¢ Y4ETOM OTPAaHWYEHMM, CBSI3aHHBIX CO CBOWMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.



J1enmmMoCTb.

Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3a7a4 IPU3HAKHU JEIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npuzHaku AETUMOCTH CyMMBbI U MIPOU3BEACHUS 1IETBIX YUCE.

PacknaapiBaTh Ha MHOKUTEINIU HATYpaIbHbIC YHCIIA.

CBOOOMHO oOmepupoBaTh MNOHATUSAMU: YETHOE YKCIO, HEYETHOE YHCIIO,
B3aMMHO ITPOCTHIE YHUCJIA.

HaxoauTh HamOONMbIINKA OOIIHMI JeTUTEIh U HaMMEHbIee 00I1ee KpaTHOe
Yyucesl ¥ UCIOJIb30BaTh UX MPHU PEIICHUH 3a/1a4, IPUMEHSATh aaroput™ EBkiuja.

OnepupoBarh TMOHSATHEM OCTaTKa MO MOMAYJIIO, MPUMEHSATH CBOMCTBA
CPaBHEHU MO MOAYJIIO.

AJireOpandecKkue BbIPasKeHUSI

BripaxkeHust ¢ mepeMeHHBIMH.

Hcnons3oBaTh anreOpanyeckyr0 TEPMHUHOJIOTHIO U CUMBOJIMKY, TPUMEHSITh
e€ B IIpoliecce OCBOCHUS yUeOHOTO MaTepuara.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPpAXCHWUW MPU 3aJaHHBIX 3HAYCHHUSIX

MIEPEMEHHBIX.
Hcnonn3oBarh IIOHATHE  TOXKJECTBa, BBIIIOJHATE  TOXKIESCTBEHHBIC
npeoOpa3oBaHusl BRIPAKEHUH, 10Ka3bIBAThH TOXK/IECTBA.
MHOTr04JICHBI.

BoimonHaTh  mpeoOpa3oBaHUs  LEIOrO0  BBIPAXKEHUS B MHOIOYIEH
MIPUBEJECHUEM NTOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BbINIOJIHATE JeHCTBUS (CIOKEHUE, BBIYUTAHNUE, YMHOXKEHUE) C OJTHOWICHAMHU
U C MHOTOWIEHAMH, IPUMEHSTH (POPMYJIbI COKPAILIEHHOTO YMHOXKEHUS (KBaapaT U
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CyMMa M pPa3HOCTb
KyOOB), B TOM YHCJI€ JUIsl YIIPOILLIEHUS BIYMCICHHM.

OcCymeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXHWTEIHW C TOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKHUTENIS, TPYNIUPOBKH CIIAra€MbIX, IPUMEHSS
(bopMyJIbI COKpPAIIEHHOTO YMHOXKEHHUSL.

[TpumensaTs npeoOpa3oBaHMsi MHOTOUWIEHOB Ul PELICHUs pPa3IMYHbIX 33734
13 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAJbHON MTPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEM € HATypPAJIbHBIMHM IIOKA3aTEIAMHU IS
peoOpa3oBaHUsl BEIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemwlats nMHEVHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, IPUMEHSS IIPaBUIIA
[Iepexo/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsATs, sBisieTCs
JIM YHACII0O KOPHEM YPABHEHUS.

[TonGupare mnpumepbl nap 4YHCEN, SBISIOLMXCA PEUICHUEM JIMHEHHOTrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMMU.



Crpoutrh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C
JABYMsI TIEPEMEHHBIMH, TOIB3YSACh TpapUKOM, TPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

PemmaTtes cucTeMbl IBYyX JIMHEWHBIX YPABHEHHU C JBYMS IEPEMEHHBIMU, B TOM
quciie rpaguuecKu.

CocTaBnsiTh M peliaTh JUHEHHOE YypaBHEHUE WM CUCTEMY JIMHEHHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJyYEHHBIN Pe3yJIbTar.

DYyHKIMU

Koopnunate! u rpadguku.

N3006paxkath Ha KOOPAMHATHON MPSMOI TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KU, MHTEPBAJIbl, 3alUCHIBATh YHCIOBBIE MPOMEXKYTKHU Ha
anreOpanvdecKoMm s3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH IO 33JaHHBIM KOOPAUHATAM.

DOyHKINH.

Crpoutb rpadmKu JUHEUHBIX (PYHKIIHA.

OnuceiBaTh C TMOMOIIbIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOJAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIIMU M0 3HAYEHUIO €€ apryMEeHTa.

[Tonumats rpaduueckuil cnocoO MpeACTaBICHUS W aHaIM3a UHGOpPMAIUU,
U3BJIEKAaTh U MHTEPIPETUPOBATH NH(POPMALINIO U3 TPAPHUKOB PEATBHHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

Hcnonb3oBaTh cBOMCTBA (PYHKIUN 71 aHalM3a Tpa@UKOB pPeabHbBIX
3aBUCUMOCTEN (HynM (QYHKIMH, NPOMEXKYTKH 3HAKOMOCTOSHCTBA (PYHKIUHU,
MIPOMEKYTKH BO3pacTaHusi M yObIBaHMs (DYHKLIHMH, HAUOOJbIIEE W HaUMEHBIIEE
3HaYCHUS (PYHKITHN).

Hcnonb3oBaTh rpaguku AJ1si UCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, Mpu
pELIeHUH 3aa4 U3 IPYyTuX Y4eOHBIX IPEIMETOB U PEaIbHON KU3HU.

K koHI1y 00yueHus B 8 kiacce 00y4aromuics MOJyUUT CIETYIOIINE TPEIMETHBIE
pE3yJIbTATHI:
Yuciia ¥ BBIYUCICHUSA
HNppanmonanpHbie yuca.
[loHuMaTe ¥ HCHOJB30BATH IPEACTABICHUS O PACIIMPEHUN YHMCIIOBBIX
MHOYECTB.
CB0OOOJHO OIEepUpOBaTh MOHATHIMU: KBaJpaTHbIA KOPEHb, apuPpMETUUECKUN
KBaJpaTHBI KOPEHb, UPPALMOHAIBHOE YKCIIO, HAXOANUTh, OLICHUBATh KBA/IPATHbHIC
KOPHM,  HCHOJB3YySd IpU  HEOOXOAMMOCTHM  KaJIbKYJATOpP,  BBIIOJHATH



npeoOpa3oBaHusl BBIPAKEHUHN, COAEpXKAIIMX KBaJpaTHble KOPHHU, HCHOIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30BaTh HayaJdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIbHBIX
qyuces IJi1 CPAaBHEHUS, OKPYTJICHUSI U BBIUYMCIICHUM, U300paXkaTh JeHCTBUTEIbHBIC
YyyCia TOYKaMU Ha KOOPAUHATHOMU MPSMOM.

Hcnonp30BaTh 3amucu OOJIBIIAX W MAJIBIX YUCEN C MOMOIIBIO JTECSITHYHBIX
npobeit u creneHed ymcna 10, 3amuchiBaTh U OKPYTISATH YUCIOBBIE 3HAUYCHMS
pEaIbHBIX BEJIMYMH C UCITOJIB30BAHUEM PA3HBIX CUCTEM U3MEPEHHUI.

JlenuMocCThb.

CBOOOMHO oOmepupoBaTh MOHITHEM OCTAaTKa IO MOIYJ0, TPUMEHSThH
CBOMCTBAa CPABHEHUM MO MOJYJIIO, HAXOJIUTh OCTATKH CYMMBbI U IIPOU3BEICHUS 10
JAHHOMY MOJYJIIO.

AJiredpanyvecKue BbIpasKeHUs

J{poOHO-paIioHaIbHbIC BBIPAXKEHUSI.

HaxonuTe momycTUMble 3HAYEHUs TEPEMEHHBIX B JPOOHO-pallMOHAIBHBIX
BBIPOKCHUSIX.

[IprMeHsATH OCHOBHOE CBOMCTBO PallMOHAIBHON JIPOOH.

BrimonHsaTh ipuBeAeHNE anredpandeckux apobei Kk o0meMy 3HaMEHATENo,
CJIOKEHUE, YMHOKEHUE, JICTICHUE aNre0pandeckux apooei.

BrINOMHATH TOXKIECTBEHHBIE TPEOOPa30BaHUs PAIlMOHATBLHBIX BhIPAYKEHUN.

[IpuMeHsTH MpeoOpa30BaHUs BHIPAXKEHUM JI PEIICHUS Pa3IMUHbIX 3a]1au U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATHHON MPAKTUKHU.

Crenenu.

[IpuMeHATh MOHATHE CTENEHH C 1eJIbIM  TOKa3aTelieM, BBINOJIHATh
npeoOpa3zoBaHus BEIPAKEHUM, COIEPKAIINX CTEMIEHHU C IEJIbIM MTOKa3aTeIeM.

UppanmonaabHble BEIPAKECHHUS.

HaxoauTs gomycTrmblie 3Ha4YE€HUSI IEPEMEHHBIX B BBIPAKEHUAX, COACPIKAIINX
apu(pMeTHYeCKre KBaIpaTHbIE KOPHHU.

BoinonHATe mpeoOpa3oBaHus HUPPAIMOHAIBHBIX BBIPAKEHHUM, HCIIOIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHUS U HEPAaBEHCTBA

Pemiath kBaipaTHBIE ypaBHEHUS.

Pemates apoOHO-paImoHanbHbIE ypaBHEHUSI.

Pemiate nuHEWHBIE YypaBHEHUS C IapaMeTpaMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPAaBHEHUH C ITAPAMETPAMM.

[IpoBoauTh WcCClIENOBaHNS YPABHEHUW M CUCTEM YPAaBHEHHM, B TOM YHUCIE C
npyUMeHeHueM rpaduyecKkux TNpelcTaBlieHui (ycTaHaBlIMBaTh, HWMEET JIH
YpaBHEHHUE WM CHUCTEMA YPaBHEHUW PEHICHMS, €CIU HMEET, TO CKOJbKO, U
npouee).



[TepexoauTh OT CJIOBECHOW (POPMYTUPOBKH 3adauM K €€ anreOpanyeckoit
MOJEIM C TIOMOUIIBIO COCTABJIICHUSI YpPAaBHEHUS WM CHUCTEMbl YPaBHECHUH,
WHTEPNPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4UU MOJTYYEHHBIA PE3yJIbTAT.

[IpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB [JIsi CPaBHEHHUS, OLICHKH,
pelaTh JMHEHHbBIE HEPABEHCTBA C OJHOW NMEPEMEHHOW M MX CHUCTEMBI, 1aBaTh
rpa@uYecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIICHUIHEPABEHCTBA, CHUCTEMBbI

HEPABEHCTB.

DyHKUNHU

[loHruMaTh W UCTONB30BaTh (PYHKIIMOHAJIbHBIE MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHMsI), ONPEAeNiATh 3HAUYe€HHWE (PYHKIMU MO 3HAYEHUIO
apryMeHTa, OrpeaeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpouth rpaduku (GyHKIUN , OMUCHIBATh CBOMCTBA YUCIOBOM (DYHKIIUU TIO

e€ rpaduky.

K koniry oO0y4yenus B 9 kiacce oOydaromuiics HOJYyYUT CIAEAYIOIINE TPEAMETHbIC
pE3yIbTaThI:

Yucaa v BIYMCJICHUS

CB0oOOMHO oOmepUpoBaTh MOHATUSMHU: KOpPEHb H-H CTENEHH, CTENEeHb C
palMOHAIbHBIM [IOKA3aTEIEM, HAXOAUTh KOPEHb K- CTENEHH, CTENEHb C
palMoHaIbHBIM TOKa3aTeleM, HCHOIb3ysl MNpU HEOOXOAMMOCTH KaJbKyJATOD,
IIPUMEHATH CBOMCTBA KOPHS /1-U CTENEHU, CTEIIEHH C PAllMOHAJIBHBIM ITOKA3aTEIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEUCTBUTENBHBIX YUCEI IIPU PELICHUU
3a/1a4, MPOBEJCHUH PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBAaTb M  YNOPSAOOYMBATH JICUCTBUTEIBHBIE 4YHUCHA, OKPYIJIAThH
JEUCTBUTENBHBIE YUCIA, BBITOIHATh NPUKUAIKY PE3yJbTaTa BBIYMCICHUN, OLICHKY
YUCJIOBBIX BBIPAKCHUMU.

AJireOpanyvecKkue BbIPasKeHMsI

CBOOOIHO oOmNepUpoOBaTh IMOHATUEM KBAAPATHOIO TPEXUIEHAa, HAXOAMTh
KOPHU KBaJPaTHOTO TPEXUIIEHA.

PacknagpiBaTh KBaIpaTHBIN TPEXUJIEH HA TUHEWHBIC MHOKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

Pewilaty fMHENHBIE W KBAaJpAaTHBIE YPABHEHHUS, YPABHEHUS, CBOJSIIMECS K
HUM, APOOHO-paIlMOHAJIbHBIE YPABHEHHS.

Pemrats HeCOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pewmiate nuHENMHBIE HEPABEHCTBA, KBAJApaTHbIE HEPABEHCTBA, HUCIOJb30BaTh
METOJI MHTEPBAJOB, M300pa)kaTh pPEIICHHE HEPaBEHCTB Ha YKCIOBOM MpPSMOM,
3aIUCBHIBATh PEUIEHNE C IOMOLIBI0 CUMBOJIOB.

Pemate cucrembl ABYX JIMHEHMHBIX YPAaBHEHHUU C JBYMs IEPEMEHHBIMU WU
CHUCTEMBI JBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIISAETCSA JIMHEUHBIM.

Pemiath HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHH C TApaMETPOM.



[TpyuMeHATh METOJIbl PaBHOCUJIBHBIX MpeoOpa30BaHUi, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToia Npyu pelieHu ypaBHeHun 3-i1 u 4-i1 crenenei.

Pemate cucTeMbl  JIMHEHMHBIX  HEPAaBEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, H300paXkaTb pELICHUE CHUCTEMBI
HEPaBEHCTB HA YMCIIOBOM MPSIMOi, 3alMCBIBATh PEUIEHUE C TOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHMS, HEPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCJIE C
OrpaHUYECHMSIMU, HAIIPUMED, B LENBIX YHACIIAX.

[IpoBOIUTH MCCeAOBaHMS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHUCIE C
pUMEHEHUEM TpadUyecKuxX NpeacTaBlieHuid (yCTaHaBIMBaTb, HWMEET JIH
YPAaBHEHUE WM CHCTEMA YPAaBHEHHMH pEILICHHUS, €CIIM HMEET, TO CKOJIBKO, M
npoyee).

PemaTe TeKCTOBBbIE 3ajaud aireOpanvyeckuMm CrnocodoM ¢ MOMOIIbIO
COCTAaBJICHUSI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTEMATUYECKOM MOJEIM pPEajJbHOM CUTyallud WA NPUKIAJIHON 3aJ]1a4H,
UHTEPIPETUPOBATH MOTYUYECHHbIE PE3YJIbTATHI B 3aJAHHOM KOHTEKCTE.

YuciioBbie MOCI€10BATEIbHOCTH U NIPOTrPECCH

CB0oOOMHO omepupoBaTh MOHATHSIMHU: 3aBUCHUMOCTb, (YHKIHS, Trpapuk
GyHKIOMM, TpsiMas OPONOPLUUOHAIBHOCTb, JMHEWHas (QyHKUusA, oOpaTHas
MIPONOPLMOHANIBHOCTD, Mapadosia, rurnep0osia, KyCOuHo-3a1aHHast (QyHKITHS.

UccnenoBarbh PpyHKIMIO 10 €€ rpaduKy, ycTaHaBIMBAaTh CBOMCTBA ()YHKLIMMA:
001acTh OMpEIENICHUs], MHOXKECTBO 3HAUYEHUH, HYJIM (PYHKIHH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, TMPOMEXYTKH BO3pacTaHus M yObIBaHUS, UYETHOCTb M
HEYETHOCTh, HAMOOJbIIIEe U HAMMEHbIIIEE 3HAUCHHSI, ACUMIITOTHI.

Pacnio3HaBaTh KBajpaTUyHyr0 (QyHKIHIO 1O (HOpMYyJie, IPUBOJIUTH PUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHOMN KU3HH, (PU3UKU, TEOMETPHUH.

Omnpenenarp nojiokeHne rpaduka KBaJpaTUUHON (PyHKIHMH B 3aBHUCHUMOCTH
oT € K03 (DUITUEHTOB.

Crpoutrb rpaduk  KBagpaTM4YHOHM  (YHKUMH, OMNHUCHIBATH  CBOWMCTBA
KBaJIpaTUYHON QPYHKIUHU TI0 €€ rpaduKy.

Hcnonp30BaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU IS PEIICHHS 3a1a4.

Ha npumepe kBaapatnyHoit QyHKIMM cTpouTh rpaduk QyHkuuu y =af(kx +
b) + ¢ c momotiblo peodpazoBanuii rpaduka pyHkuuu y=f(x).

WnmoctpupoBaTh € TMOMOIIBI0 Tpaduka peanbHYyI0 3aBUCHMOCTb HIIU
IPOLECC IO UX XapaKTEPUCTHUKAM.

ApudmeTnyeckass U reoMeTpHYECKas IPOrpeccuu

CB000OHO ONEpUPOBATH MOHATUSAMU: MOCIEA0BATEIBHOCTD, apupMeTHIECKas
U T€OMETPUYECKasi IPOrPECCHM.



3amaBaTh IOCIIEOBATEILHOCTA Pa3HBIMH CIOCO0aMHU: OMUCATEIbHBIM,
TaOJIMYHBIM, C IOMOIIBI0 (POPMYITBI 7-TO WIEHA, PEKYPPEHTHBIM.

BbITIONIHATE  BBIYMCIICHHSI C  HCIOJIb30BaHHEM (OpPMYN #-rO  4YJIeHa
apu(pMeTHIeCKON U TEOMETPUUECKOMN MPOTPECCHiA, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh WIEHBI MOCIEJOBATEIPHOCTH TOYKAMU Ha KOOPJAMHATHOMN
TUIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YMCIOBBIMH IOCIIEOBATEIHLHOCTSIMH, B TOM
qrCclie 3a/1a4U U3 PEATbHOM KU3HU (C UCTIOIB30BAaHUEM KAJIBKYJISTOPA, U(POBBIX
TEXHOJIOTHH).

PacriosHaBaTh W TNPUBOAUTH MPUMEPHl KOHEUHBIX H  OECKOHEYHBIX
MOCJIC/IOBATEIbHOCTEH,  OTPAaHUYECHHBIX  TOCIEOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIE0BATEILHOCTEH.

HmeTs mpeacTaBiieHne 0 CXOUMOCTHU MOCIEA0BATEILHOCTH, YMETh HAXOAUTh
CyMMy O0E€CKOHEYHO yOBIBAIOIIECH FreOMETPUUECKOM MPOTrPECCHH.

[TpuMeHSTh MEeTOI MaTEMATHUECKON MHIYKIIMU TIPY PEIICHUH 3a/1a4.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHnoBaHmue pa3aesioB 1 TEM

KoanuecTBo 4acoB

JuekTpoHHbIe (U poBHIE)
o0pa3oBaTe/bHbIE pecypChl

Ne i/ Kontpoabubie | [IpakTuueck
NPOrpaMmbl Bcero
padoThI ue padoTbl

] UMCJIA U BBIYNCJIEHUA. 1 ) bubnmoreka [JOK
PanmonaneHbie yncna (MOBTOpEHUE) https://m.edsoo.ru/77e09b13

, BBIPA}KEHUI/IE 1 MHOXECTBO EI'O 13 bubmmorexa [JOK
3HAYEHHMU. MuoxectBa. OCHOBHBIE https://m.edsoo.ru/77e09b13
YHCIIOBBIC MHOKECTBA.

3 OHOYJIEHEI. Crenens ¢ HaTypaabHbIM 15 1 bubnnoreka [OK
nokasaresieM. OTHOUIEH U €ro https://m.edsoo.ru/77e09b13
CTaHJIaPTHBIN BUJIL.

4 MHOI'OYJIEHBI. MuorouneH u ero 13 1 bubnuoteka [JOK
cTaHfapTHbINA BUA. CyMMa, pa3sHOCTb U https://m.edsoo.ru/77e09b13
MIPOM3BEICHNE MHOTOWICHOB. Pasnoxenue
MHOTOYJIEHOB Ha MHOKUTEJIH.

5 YPABHEHMUA. YpaBuenue ¢ onHoi 10 bubnuorexa LIOK
rnepeMeHHoM. Pellienre ypaBHeHU U 3a1a4. 1 https://m.edso00.ru/77¢09b13

6 ®OPMVJIbI COKPAILIEHHOT'O 21 | bubnmoreka [JOK
YMHOXEHUWS. Paznocts kBapaToB. https://m.eds00.ru/77¢09b13
KBagpaT cymmer 1 kBajpat pazHocta. Kyo
CYMMBI U Ky0 pa3HOCTH.

7 OYHKIUWU. KoopaunaTs! U rpaduku. 16 | bubnnorexa [HOK
OyHKIMA 1 UX rpaQuku. JInneiinas https://m.edsoo.ru/77e09b13
byHKIMS.

8 CUCTEMBI JIMHENHBI YPABHEHMIA. 14 : bubmorexa LIOK
Croco6H! UX pellieHHs. https://m.edsoo.ru/77e09b13

9 OCHOBBI TEOPUH JIEJTUMOCTH. 10 1 bubsmorexa HOK

Z[eJ'II/IMOCTB YHUCCII.

https://m.edsoo.ru/77¢09b13
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1 [ToBTOpeHME, 0000IIECHNE, 2 bu6muoreka [IOK
CHCTEMAaTHU3alMs 3HAaHUH https://m.edsoo.ru/77¢09b13
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136



https://m.edsoo.ru/77e09b13

8 KVIACC

Kosn4yecTBo yacoB DJIeKTPOHHBbIE
No 11/t HaumeHoBaHue pa3/ieioB U TeM Konrponsmme | Tpascreckie (uudposbie)
NPOrpaMmbl Bcero o0pa3oBare/bHbIE
padoThbI padoTbI pecypeni
| YPABHEHUA 1 HEPABEHCTBA. 20 1 bubnunoreka [IOK
HepasencTna https://m.edsoo.ru/6d40b704
) UNCJIA U BBIYUCJIEHUS. KBaapatHblit 17 | bubnmnoreka [IOK
KOPEHb https://m.edsoo.ru/6d40b704
3 YPABHEHUA 1 HEPABEHCTBA. 17 1 bubmuotexa [JOK
KBanpaThsle ypaBHeHUs https://m.edsoo0.ru/6d40b704
4 AJITEBPAMYECKHUE BBIPAXKEHUA. 17 | bubmuotexa [JOK
JIpoOHO-paIlnOHAIEHBIC BBEIPAKCHUS https://m.edso0.ru/6d40b704
5 YPABHEHUA 1 HEPABEHCTBA. 19 1 bubnnoreka [IOK
JIpoOHO-palMoHaNbHbIE YpaBHEHUS https://m.edso0.ru/6d40b704
6 OYHKIIIHN 15 1 bu6mmoreka [IOK
https://m.edsoo.ru/6d40b704
7 AJITEBPAMYECKHUE BBIPAXXEHUA. 14 bubnuoreka [IOK
Crenenu https://m.edsoo.ru/6d40b704
bubnuoreka [IOK
8 UNCJIA U BBIUUCJIEHUA. Jenumocts 7 1 hitps://m.c dsof‘ u/6d40b704
9 [ToBTOpenue, o6o0IIECHNE, 10 1 bu6nmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/6d40b704
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0
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9 KJIACC

Kosn4yecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (mudposbie)
n/n NPOrpaMmbl Bcero Konrporbubie | Tpaxtuieckue o0pa3oBaTe/ibHbIE
padoTbI padoThI
pecypcsl
but6mmoreka [JOK
! YHKLH 25 I https://m.edsoo.ru/133deaba
) YPABHEHUA U HEPABEHCTBA. 15 | bu6muoreka [IOK
KBanparHbsie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHUA 1 HEPABEHCTBA. 25 | bubmmorexa [JOK
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI https://m.edsoo.ru/133deaba
4 UNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU ’5 | bubnmnorexa [JOK
U TTIPOI'PECCUN https://m.edsoo.ru/133deaba
5 AJITEBPAMYECKUE BBIPAKEHUA. 2 | bubnuoteka [{OK
Crenenb ¢ pallMOHAIbHBIM ITOKA3aTeNeM https://m.edsoo.ru/133deaba
6 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 34 | bubnmnoreka LIOK
3HAaHUU https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Konun4yecTBo yacos
Ne Mara JJIeKTpPOHHbIe NN (poBbIE
Tema ypoka Kontpoabnbie | I[lpakTnueckue
n/m Bcero U3yYeHU s oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI

1 [ToBTOopenue. PanmonanbHbie 1 bubnuoreka LIOK
qycia https://m.edso00.ru/33926902
[ToBTOpenue. CpaBHeHue,

) yHOpSA0YMBAaHUE U | bu6mmoreka LIOK
apupMeTHIECKHUE TEHCTBUS C https://m.edsoo.ru/fba3fad?
palrOHaIbHBIMH YMCIAMU

3 [ToBTOpenue. Yucnonas | bu6mmoreka [IOK
npsiMasi, MOAyJIb YHACJIa https://m.edsoo.ru/2a6f552b
[ToBrOopenue. IlpoueHTsl,

4 3aIKCh MTPOLIEHTOB B BUJE | bubnuoreka LIOK
npobu u Apodu B BUIE https://m.edsoo.ru/eeee7517
IIPOLICHTOB

5 [ToBTOpenue. Tpu OCHOBHBIE 1 bu6mmoreka [TOK
3a1a4d Ha IIPOLICHTEI https://m.edsoo.ru/a8dd2elf

6 IToBTOpenue. Tpu oCHOBHBIE | bubmuoreka LIOK
3a/1a4 Ha MPOLIEHTHI https://m.edso0.ru/ac009860
[ToBTOpenue. Pemenue

but6mmoreka [JOK
7 TEKCTOBBIX 3a7a4 1
https://m.eds00.1ru/73459¢0c
apudmeTnyecKkuM cnocodom
[ToBTOpenue. Pemenne 3agau
N but6mmoreka [JOK
8 U3 pealIbHOM NPaKTUKU Ha 1

4acTH, IpoOH, TIPOIICHTHI,

https://m.edsoo.ru/e8f7b535
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IIPUMEHEHNE OTHOLLIECHUN U
MIPONOPLMI IIPU PEIEHUN
3aza4.

[ToBTOpenue. Pemenne 3agau
U3 peallbHOM MPaKTUKU Ha
4acTu, ApoOU, IPOIIEHTHI,

bubnmnoreka LIOK

9
IIPUMEHEHNE OTHOLLEHUN U https://m.edsoo.ru/1125b3e3
IIPONOPLUH IIPU PELIEHUN
3anau.
IToBTOpenue. Peanbusie
10 3aBUCUMOCTH; PEIlICHHE 3a7a4 bubnnorexa [IOK
Ha JIBUKEHue, padory, https://m.edsoo.ru/f3clcefa
MOKYIIKH, HAJIOTH.
1 CrapToBas KOHTpOJIbHAs paboTa bubnuorexa [{IOK
Nel. https:/lesson.edu.ru/902.2/07?
class=07
but6mmoreka [IOK
12 M .0
HOMCECTBO. JICMEHT https:/m.edsoo.ru/75¢93948
MHO>KECTBA.
but6mmoreka [JOK
1 IT .
3 OAMHOIKECTEO https://m.edsoo.ru/bcbb7941
bubnunoreka LIOK
14 H
ATYPAILHEIE THCIa https://m.edsoo.ru/f6c6070c
Ilenple uncna.
15 bubmuorexa [IOK
https://m.edsoo.ru/7efdfd1c
PaunonaneHble uncna.
16 but6mmoreka [JOK

https://m.edsoo.ru/b9eded96
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HppanmroHanbHbIe YncCa.
JlericTBUTEIIBHBIEC YHUCIIA.

bubnmnoreka LIOK

17
https://m.edsoo.ru/b32bcda3
18 YHucnoBble BbIpaXKEHUS. bu6mmoreka [IOK
https://m.edsoo.ru/8e566725
19 UucnoBble BbIpaKEHUS. bu6muoreka [LIOK
https://m.edsoo.ru/8e566725
20 Otnomenus. [Iponopuus. bu6mmoreka [IOK
[Ipsimas u oO6paTHas https://m.edsoo.ru/add42ela
MIPOMOPIIMOHAIBHOCTb.
Bripaxenusi ¢ nepeMeHHBIMHU.
21 but6mmoreka [IOK
https://m.eds00.1ru/399486d6
Beipaxenus c
22 epeMEHHBIMU bubmmorexa [OK
P ' https://m.edsoo.ru/d08d33da
YucnoBble TPOMEKYTKH.
3 but6mmoreka [JOK
https://m.edsoo.ru/ec27f703
UucnoBble TPOMEKYTKH.
4 bubmuorexa [JOK
https://m.edsoo.ru/b951dccbd
’5 OrpeziesieHne CTETIEHH C bubmmoreka [JOK
HATypaJIbHBIM IIOKA3aTEIEM. https://m.edsoo.ru/b51c9ad0
%6 OrnpezenieHne CTETEHH C bu6mmoreka [IOK
HaTypaJIbHBIM IIOKa3aTEJIEM. https://m.edsoo.ru/f7bde192
27 YMHOXEHUE CTeneHEN. buomorexa LIOK

https://m.edsoo.ru/84d1{13d
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bubnuorexa [IOK

28 .
Jlesienme crenenel https://m.edsoo.ru/17e3cf26
VYMHOXXEHUE U IeTICHUE
. A bubmmoreka [JOK
29 cTerneHen
https://m.eds00.ru/69768400
YMHOKEHUE U JeIeHUE
30 CTCIECHEH bubmnorexa [JOK
https://m.edsoo.ru/f4ad2f98
OxHouneH. YMHOXKEHHUE
but6mmoreka [JOK
31 OHOYJIEHOB.
https://m.edsoo.ru/637eaf29
OpnHouneH. YMHOXKEHHIE
but6mmoreka [{OK
32 OJTHOWIEHOB
https://m.edsoo.ru/4a51a482
OnHowieH. YMHOKEHHUE
3 O THOWICHOB bubnuorexa [IOK
https://m.edso0.ru/b50dfb&3
Bo3Benenue ogHouiaeHa B
34 CTel'IeIfb A bubnuorexa [IOK
’ https://m.edsoo.ru/d455ec7d
35 BosBenenune ognousieHa B bubnnotexa LIOK
A A https://m.edso0.ru/21329819
CTEIIEHD
bubmuoreka [{OK
36 BosBenenue ogHoueHa
BEICHUC OIHOTICHA B https://m.edsoo.ru/al19718d5
CTEIEHD
Toxnectna.
37 bubmuoreka [{OK
https://m.edsoo.ru/2cfa2578
38 Pemienue qonoJHUTENBHBIX bubnuorexa [{IOK

yIpakHEHHUH K riase 2.
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https://m.edsoo.ru/db13ed37

19 Konrponsnas padora Ne 2. bu6mmoreka LIOK
https://m.edsoo.ru/42£c80d4
but6mmoreka [JOK

4 M .B

0 HorquEeH PIHHCIICHIE https://m.edsoo.ru/941ec3cS
3HAYCHUH MHOTOYJICHOB.
CraHmapTHBIM BUI MHOTOYICHA.

A1 but6mmoreka [JOK
https://m.edsoo.ru/bala9158

0 Ciio)eHne ¥ BBIYMTaHUE bubnnorexa [IOK

MHOTO4JIEHOB https://m.eds00.1u/265¢6984

43 CroxeHue ¥ BbIYMTaHUE bubnuoreka [{IOK

MHOTI'OYJIEHOB https://m.edsoo.ru/7bfla6f2
YMHOXEHHUE 0JHOYJICHA Ha

44 MHOLFOWICH. bubmoreka IIOK
https://m.edsoo.ru/3f47df53

45 YMHOKEHHUE OJTHOUYJICHA Ha bubnuorexa [IOK

MHOTOYJIEH. https://m.edsoo.ru/5e622cas
YMHOKEHHE MHOTOYJICHA Ha

46 MEHOTOWIEH. bubmmoreka IIOK
https://m.edsoo.ru/0a2d19c8

47 YMHOKEHUE MHOTOWICHA Ha bubnnorexa [IOK

MHOTOYJIEH https://m.edsoo.ru/ececd6f0

43 YMHOK€HNE MHOTOWIECHA bubmuoreka [IOK

HA MHOTOYJICH. https://m.edsoo.ru/544ee370

49 Pemenne monmotHUTETBHBIX bubmuorexa [JOK

yIpaXHEHUH K riiase 3. https://m.edsoo.ru/464c8d47

50 Konrponsnas padora Ne 3. bu6nuoreka LIOK

https://m.edsoo.ru/d24f2e6a
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Briaecenune o0miero

51 MHOKHUTEIS 3a CKOOKH Bubmorexa IIOK
' https://m.edsoo.ru/fc6f6868
Brinecenune o011[ero MHOKHUTEIS
5 33 CKOBKIL B bubnunoreka LIOK
’ https://m.edsoo.ru/75¢2d600
Crioco6 rpynnupoBKy.
53 but6mmoreka [JOK
https://m.edsoo.ru/353073de
Crioco0 rpynnupoBKy.
54 but6mmoreka [IOK
https://m.eds00.ru/91928350
IIpumenenue pa3noxxeHus
55 MII-:OFOIIJICHOBI:{a MHOKUTEIU Bubmuorexa LJOK
' https://m.edsoo.ru/5b0ab67¢c
Perrenue TOMOJIHUTEILHEIX
56 yIpaXHEHUH K TJaBe 5. Bub6mmorexa IIOK
https://m.edsoo.ru/f089268b
57 KonTponbhas padora Ne 5. bu6mmoreka [JOK
https://m.edso00.ru/9d200635
58 YpaBHEHHE U €r0 KOPHHU. bubnnorexa [IOK
https://m.edsoo.ru/f4564f5¢
59 JIuHeitHOE ypaBHEHUE C OJTHOU bu6muoreka [IOK
IIEPEMEHHOM. https://m.edsoo.ru/2580eb67
60 JIuneliHOe ypaBHEHHE C OJHOU bubnmnoreka [JOK
MIEPEMEHHOM. https://m.edsoo.ru/9¢5782fa
61 Pemenue ypaBHeHUH, bubnuoreka LIOK

CBOJAIINXCS K TUHEHHBIM.

https://m.edsoo.ru/58481972
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& Pewienue ypaBHeHui, bubmuoreka [LIOK
CBOISINMXCSA K JUHEHHEIM. https://m.edsoo.ru/42e5476a
63 Pemenue 3aga4 ¢ moMolIipro bubmuoreka [{OK
YpaBHEHHIA. https://m.edsoo.ru/54de7288
64 Pemienue 3aga4 ¢ moMoIpbko bubnuorexa [IOK
YPaBHEHHUHU. https://m.edso0.ru/35c66869
65 Pemienne 3aga4 ¢ moMoIpio bubmuoreka [{OK
YpPaBHEHHIA. https://m.edsoo.ru/c6a6cdf9
66 Pemienue qonoHUTENBHBIX bubmuorexa [IOK
yIpaXHEHUH K I1aBe 4. https://m.edso0.1u/4c886{22
but6mmoreka [JOK
67 K 6ota Ne 4.
OHTpOJIbHAA paboTa https://m.edsoo.ru/flec8044
68 YMHOKEHHE Pa3HOCTH ABYX bubmorexa TIOK
N P ABY https://m.edsoo.ru/d96328f
BBIpQXXKEHUI Ha UX CYMMY.
YMHOXKEHUE Pa3HOCTHU ABYX
69 BBIPAYKCHH I }Il)a uX C Mljll ’ bubmorexa TIOK
p ymMy https://m.edso0o.ru/386961a4
YMHOXKEHUE PA3HOCTH JIBYX
70 BBIpaKEHUI Ha UX CYMMY Bubmorexa [IOK
https://m.edsoo.ru/5f80fed0
Paznoxenne Ha MHOKUTEIN
71 A3HOCTH KBaJIpaToOB bubmorexa TIOK
P P ' https://m.edsoo.ru/2c628e8f
Paznoxenne Ha MHOXKUTEIN
7 Pa3HOCTH KBaJIPaTOB Bubmmorexa [OK
https://m.edsoo.ru/516¢60cc
7 Paznoxenne Ha MHOXKUTEIHN bubmuorexa [IOK

Pa3HOCTU KBaJApPaTOB

https://m.edsoo.ru/8b4509ae
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bubnnorexa [JOK

B
74 OIBEACHHE B KBAAPAT CYMMBT 1 https://m.edsoo.ru/2fade7af
Pa3HOCTH.
Bo3Benenue B kBaipaT CyMMBbI U
75 a3HocHTI/I Apat ey but6mmoreka [JOK
P ' https://m.edsoo.ru/1d3f3417
76 Pasnoxxenre Ha MHOKHUTEIIH C bubmuoreka [{OK
MOMOIIBIO (POPMYII. https://m.edso0.ru/6fb067fd
77 Paznoxenrne Ha MHOXXUTEH C bubnnorexa [IOK
MIOMOIIBIO (hOPMYII. https://m.edsoo.ru/bda0e3bb
78 KBanpaTHblii TpexuieH. bubnuoreka LIOK
https://m.edsoo.ru/0a860ftb
79 KBagpar cyMMBI HECKOIBKHX bu6mmoreka [IOK
CJIaraeMpblIX. https://m.edsoo.ru/3ca88a25
20 KBagpar cyMMBI HECKOIIBKHX bu6nuoreka LIOK
CJIaraeMblIX. https://m.edsoo.ru/b7¢55369
81 Bo3ssenenue B Kky0 cyMMBbl U bubmmoreka [JOK
Ppa3HOCTH. https://m.edsoo.ru/90888al13
2 BosBenenue B ky0 cymMMbl 1 bubmuoreka [LIOK
pasHocTH https://m.edsoo.ru/d96daf29
23 Paznoxxenre Ha MHOXKUTEIIH bubmuoreka [{OK
CYMMBI ¥ Pa3HOCTH KyOOB. https://m.eds00.1ru/926125000000
24 Pasnoxenre Ha MHOXKHUTEIIH bubnunoreka LIOK
CYMMBI U pa3HOCTHU KyOOB https://m.edsoo.ru/22e93da2
Pasnoxxenre Ha MHOKUTEIH but6mmoreka [IOK

85

Pa3HOCTH N-X CTEIECHEM.

https://m.edsoo.ru/0a52deal
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Pasznuunble criocoObl

bubnuorexa [IOK

86
pasioKeHUss MHOTOWIEHOB Ha https://m.edsoo.ru/9781ab25
MHOHUTETH.

27 Pemrenne monoIHUTEIBHBIX bubmuoreka [{OK
yIOpaKHEHUH K riase 6. https://m.edsoo.ru/ea75a23f
Konrponbnas padora Neb.

28 but6mmoreka [IOK
https://m.edsoo.ru/07d38a8c
bubnuorexa [IOK

89 MHoskectBo Tf,) ek Ha . https://m.edsoo.ru/3a40blcb
KOOPJMHATHOM MPSIMOIA.

9 VYpaBHEHUs ¢ 1ByMs bubmmorexa [JOK
IIEPEMEHHBIMU. https://m.edsoo.ru/08¢730£5

91 JIuneiiHOEe ypaBHEHHE C JBYMsI bubmuoreka LIOK
MePEMEHHBIMH H €T0 TpaduK. https://m.edsoo.ru/bad2¢132

” JIuHeitHOE ypaBHEHUE C IBYMS bubnuoreka [{IOK
MIEPEMEHHBIMH H €0 TpaduK. https://m.edsoo.ru/60be55f1

93 Pemrenue nuHeRHBIX ypaBHEHUN bubnnorexa [IOK
C ABYMs [IEPEMEHHBIMH. https://m.edsoo.ru/9f5ccce3

o4 Uro Takoe QyHKIUS. bubnuorexa [{OK
https://m.eds00.ru/9007290

I'paduk pyHxmmm.

95 pacpuxc ynicu bubmuorexa [IOK

https://m.eds00.ru/93a99bd9
I'paduk pyHxmmm.

96 pacpu ynin bubmuorexa [IOK
https://m.edsoo.ru/8a630e47

97 [Ipsimast mponopIMOHATBEHOCTD bubmmorexa [OK

p poropH ' https://m.edsoo.ru/9aaef77f

98 Jluneiinast QyHKIMS U €€ bubnuorexa [{IOK

rpaduk.
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https://m.edsoo.ru/c87035fb

99 B3aumnoe pacnonoxenue bu6mmoreka LIOK
rpaduKOB TUHEHHBIX (PYHKITHIL. https://m.edsoo.ru/f9d5b3a6
100 B3anMHoOe pacnonoxeHnue bu6nunoreka [IOK
rpauKOB JTUHEHHBIX https://m.edsoo.ru/41aa7bb3
byHKIHA.
101 Crenennast GyHKLUSA C bu6mmoreka LIOK
HATypaJIbHBIM MTOKA3ATEIEM. https://m.edsoo.ru/4e21{9b0
102 CrenenHas GyHKLUSA C bubmuoreka [LIOK
HaTypaJIbHbIM ITOKa3aTeIEM. https://m.edsoo.ru/e8437668
bubmuorexa [JOK
103 P
CILICHHC HOUHOHHHTeHLHBIX https://m.edsoo.ru/f5e53469
yHpaXHEHUH K ri1aBe 6
but6mmoreka [JOK
104 K 6ota Ne 6.
OHTpOIbHAT pabota https://m.edsoo.ru/18ad2ac8
. . but6mmoreka [JOK
105 CucreMa JTMHEHMHBIX YPABHEHUH.
r https://m.edsoo.ru/f8195d52
padudeckoe pemeHue
CHCTEMBI.
CucreMa JTMHEMHBIX YPAaBHEHUH.
106 I'padmueckoe penrenne buGmorexa HOK
https://m.eds00.ru/59839575
CUCTEMBI.
bubnunoreka LIOK
107 C 0 .
HOCOD TOACTAROBIH https://m.edsoo.ru/c8baSab4
but6mmoreka [JOK
1 .
08 Cnocob moacTasosiH https://m.edsoo.ru/bb45db77
bubnunoreka LIOK
109 C 0 .
HOCOD CHOMCHI https://m.edsoo.ru/da73dc7f
bubnunoreka LIOK
110 .
Crocod crowenus https://m.edsoo.ru/5ac03aee
111 Crioco0 crnoxeHus.. bubamorexa [HOK

https://m.edsoo.ru/85edbbd4
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bubnuorexa [IOK

112 P
CLICHHC 32121 ¢ .I:I OMOTIBIO https://m.eds00.ru/99d09b30
CHUCTEM ypaBHEHHUH.
113 Pemrenue 3agad ¢ moMoOMIbIO bubmmorexa LOK
A o B https://m.edsoo.ru/635cc345
CUCTEM ypaBHEHUH
but6mmoreka [IOK
114 P
CLICHHC 33121 ¢ .I:I OMOTIBIO https://m.edsoo.ru/7acbfc82
CUCTEM ypaBHEHUH
CucreMbl JUHEWHBIX YPaBHEHUMN
115 C TpeMs IIe eMeHHBIM}IjIp bubnmotexa LIOK
p p ' https://m.edsoo.ru/ecff8e85
116 CucreMsl JUHEWHBIX YPaBHEHUM bubnnorexa LIOK
yP https://m.edso0o0.ru/0b833c¢48
C TpeMs MePEMEHHBIMU
117 Pemenne nononHATENBHBIX bubnuorexa [IOK
yYIpa>XHEHHH K TJ1aBe 7. https://m.edsoo.ru/8aa0563b
118 Konrponsnas pabora Ne7. bu6mmoreka LIOK
https://m.edsoo.ru/f531d258
119 CaoiicTBa IEIUMOCTH. bubmuorexa [IOK
https://m.edsoo.ru/052a49ec
CBoICTBa AEIUMOCTH.
120 but6mmoreka [IOK
https://m.edsoo.ru/21€9d205
€JIMMOCTb CYMMBI
121 fn OI/I3BeI[eIiII/I$I Enbmorexa IIOK
p ' https://m.edsoo.ru/aca95fa8
JlenuMocTh CyMMBI U
122 IIPOU3BECHYSL. but6mmoreka [JOK
https://m.edsoo.ru/1ed426df
123 HroroBas koHTposbHAs padoTa. bubmmorexa [JOK

https://m.edsoo.ru/2e93b7ef



https://m.edsoo.ru/2e93b7ef
https://m.edsoo.ru/1ed426df
https://m.edsoo.ru/aca95fa8
https://m.edsoo.ru/21e9d205
https://m.edsoo.ru/052a49ec
https://m.edsoo.ru/f531d258
https://m.edsoo.ru/8aa0563b
https://m.edsoo.ru/0b833c48
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Jenenue ¢ ocraTkoMm.
ApudmeTrKa OCTaTKOB.

124 but6mmoreka [IOK
https://m.edsoo.ru/a8e82568
[Ipu3Haku genuMocCTH.
125
but6mmoreka [IOK
https://m.edsoo.ru/bb15461c
[Ipu3Haku genumocTu.
126
bubmnorexa [JOK
https://m.edsoo.ru/fb0df920
[IpocTrie U cocTaBHBIC YKCIIA.
127 but6mmoreka [IOK
https://m.edsoo.ru/fcd17b39
128 [ToBTOpenue "Cucremsl bubmuoreka [IOK
JIMHENHBIX YpaBHEHUI" https://m.edso0.ru/9¢548408
[ToBTOpenue n o6oOIIEHHE.
Pemenue cucrem JIMHERHBIX
129 YPaBHEHUH C ABYMS bubmuoreka [IOK
TIEPEMEHHBIMHA METOJIOM https://m.edsoo.ru/e04bbe00
MTOJICTAHOBKH U METOJIOM
CJI0KEHUS
130 [ToBTOpenue u 06oOIIEHNE. Bubmmoreka [IOK
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CreneHb ¢ HaTypaJbHBIM
HoKa3aTeneM

https://m.edsoo.ru/c333abcb

[ToBTOpeHue u 06001IeHNE.
OOHOYJIEHBI 1 MHOTOYJIEHEI.

but6mmoreka [JOK

131 ToxnectaerrEIe ! https://m.eds0o.1ru/9632cb84
npeoOpazoBaHus
anredpanvdecKrx BhIpaKeHU

132 [ToBTOpEeHME M 00OOIIECHNE. 1
@opMyIIbI COKpAIEHHOTO
YMHOKEHHUS
[ToBTOpenue u o6o0IIEeHHE.

133 @opMyIIBI COKpAIEHHOTO 1 bubmmorexa LOK

pMy pat https://m.edsoo.ru/e7992533
YMHOXEHUS

134 [ToBTOpenue u o6o0IIEHHE. 1 bubmuoreka [IOK
Koopaunats! u rpadguxu. https://m.edsoo.ru/4dc4df36
[ToBTOpEeHue u 06001IEeHNE.

135 JIuneitnast pyHKIMS U €€ 1 bubamorexa [IOK

. https://m.edsoo.ru/d7eebfla
CBOICTBa
[ToBTOpEeHME U 0600IIEHNE.

136 Pemenne cucteM TMHEHHBIX 1 bubmuorexa [IOK
ypaBHEHUH C IBYMSI https://m.edsoo.ru/1¢53424
MepeMEHHBIMU

OBUIEE KOJIMYECTBO YACOB I10 136

[TPOIT'PAMME
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8 KVIACC

Kosn4yecTBo yacoB JIeKTPOHHbIE
Ne ara uuppoBbie
Tema ypoka Koutposbnblie | IlpakTnueckue A p
n/n Bcero u3ydeHusi | oOpa3zoBaTesibHbIE
padoThbI padoThbI
pecypcsl
1 YucnoBble HepaBEHCTBA 1 bubmmorexa [IOK
P https://m.edsoo.ru/05b2{9¢1
2 CBOICTBA YUCIOBLIX HEPABEHCTB 1 bubmmorexa [OK
p https://m.edsoo.ru/4549afe0
3 CBOICTBA YUCIOBLIX HEPABEHCTB 1 bubnnorexa LIOK
p https://m.edsoo.ru/f3b932b2
4 JlokazaTenbCTBO HEPABEHCTB 1 bubmmorexa [OK
P https://m.edsoo.ru/79al 8eb2
5 HepaeHcTBO ¢ nepeMeHHOM. 1 bubnuoreka LIOK
Crtporue 1 HeCTpOrue HepaBeHCTBA https://m.edsoo.ru/6dfe6b28
6 HepaBeHCTBO ¢ IEpeMeHHO. | bubmuoreka [IOK
Crtporue u HeCTporrue HepaBeHCTBA https://m.edsoo.ru/5d53d93b
CrnoxeHre ¥ YMHOKEHUE YUCTIOBBIX
7 HepaseHCTB. OliEeHUBaHUE 3HAYECHUS 1 bubnmorexa LOK
p ' https://m.edsoo.ru/a04ef86a
BBIPAKEHUS
Cl10’)KeHHe U YMHOKEHUE YUCIIOBBIX
8 HepaseHCTB. OLlEeHUBaHUE 3HAYECHUS 1 bubmmorexa [IOK
p -V https://m.edsoo.ru/1c0a2bsd
BBIPAKEHUS
[TondaTHe O peneHn HEPABEHCTBA C
. . but6mmoreka [JOK
9 OJIHOM mepeMeHHO. MHOKeCTBO 1
. https://m.edsoo.ru/aa638704
pelieHnii HepaBeHCTBA
10 [ToHsiTHE O pellIeHNN HEPABEHCTBA C 1 bubmuorexa [IOK



https://m.edsoo.ru/aa638704
https://m.edsoo.ru/1c0a2b5d
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https://m.edsoo.ru/5d53d93b
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https://m.edsoo.ru/05b2f9e1

OJIHOM nepeMeHHOW. MHOKeCTBO
pElIeHU HEpaBEHCTBA

https://m.edsoo.ru/4df1faa0

1 PaBHOCUIIBHBIE HEPABEHCTBA. bubmuoreka [IOK
HepasencTBo-cnencraue https://m.edsoo.ru/3al7ce2c
12 UucnoBble IPOMEXKYTKH Brbmorexa LIOK
P Y https://m.edsoo.ru/80735150
JInneliHOe HEPaBEHCTBO C OJHOU
13 MEPEMEHHOMN E MHOKECTBO €T0 Brbmorexa LIOK
p . https://m.edsoo.ru/f0262587
peleHuit
14 Pemenue nuHEHBIX HEPABEHCTB C bu6muoreka [IOK
OJIHOM MEePEMEHHOM https://m.edsoo.ru/3ceb586b
15 Pemenue nuHEHBIX HEPABEHCTB C bubnuorexa [IOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/c91ac5{2
16 Pemenre TMHEHHBIX HEPABEHCTB C bu6mmoreka [IOK
OJIHOM IIEPEMEHHOU https://m.eds00.1u/59248dbe
17 CucteMbl TMHEHHBIX HEPABEHCTB C bubnuotexa [IOK
OJIHOM NIEPEMEHHOU https://m.edsoo.ru/a0eba498
18 Cuctembl TMHEHHBIX HEPABEHCTB C bubnmorexa [IOK
OJIHOM MEPEMEHHOM https://m.eds00.1u/98bf65¢2
Pemennie TekCTOBBIX 337124 €
19 IMOMOUIBIO JIMHENHBIX HEPABEHCTB C Bubmmorexa LIOK
iﬂ . p https://m.eds00.ru/93d78c5b
OJTHOM MepeMeHHON
20 KonTtponbhas pabota no teme bubmmorexa [JOK
"HepaBencTna" https://m.edsoo.ru/a90aff13
bub6munoteka LIOK
21 KBanparibie KopHm https://m.edsoo.ru/4112736f
” Apudmernueckuit KBaJpaTHbII bubmmorexa [JOK

KOpPEHb U €r0 CBOMCTBA

https://m.eds00.1ru/1970379¢
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Apudmernueckuil KBaJpaTHbIHI

bubmuoreka [IOK

23
KOpPEHb U €ro CBOICTBA https://m.edsoo.ru/16109afa
[lonsiTHE MPPALIMOHATIBEHOTO YUCIIA.
24 JleticTBUS ¢ HppallMOHATIBHBIMHU Eubmorexa LIOK
PP https://m.edsoo.ru/cd0cd78c
yHUCIIaMU
’5 CaoiicTBa I€UCTBUI C bubmuorexa [IOK
HppalMOHAILHBIMY YU CIIAMU https://m.edsoo.ru/ca58bc78
%6 CaoiicTBa IEUCTBUI C bubmuorexa [IOK
HppalMOHAIILHBIMYA YUCIAMH https://m.edsoo.ru/acb64581
7 CBoMCTBa OEUCTBUH C bubnunoreka LIOK
HppaliOHAIBHBEIMYA YUCIaMU https://m.edsoo.ru/bc7{36a8
28 CpaBHEHHE UPPAITMOHAIBHBIX YHCEIT bubmmorexa [IOK
p ppatt https://m.edsoo.ru/7b26d3b0
29 CpaBHEHHE UPPAITMOHAIBHBIX YHCEIT bubmmorexa [IOK
P ppatt https://m.edsoo.ru/c5bd43e0
MHOXeCTBO JIeUCTBUTEIIBHBIX
but6mmoreka [JOK
30 yucen. [IpeacraBnenus o
https://m.edsoo.ru/51f76b1d
PaCHIMPEHUSX YUCIOBBIX MHOXKECTB
JlonmycTuMble 3HaUeHUS
31 MEPEMEHHBIX B BBIPAXKEHUSAX, bu6mmoreka [OK
coJiepKammx apuhMeTHIECKHE https://m.edsoo.1ru/de922590
KBaJpaTHbIE KOPHU
JlonmycTuMble 3HaUeHUS
0 MEPEMEHHBIX B BBIPAXKEHUSAX, bu6muoreka [IOK
coJiepKammx apuhMeTUIECKHE https://m.edsoo.ru/c1f762ee
KBaJpaTHbIE KOPHU
3 ToxnecTBeHHbIe TpeoOpa3zoBaHUs bubnmorexa [JOK

BBIPAYKECHH, COJIEPKAILUX

https://m.edsoo.ru/16765140
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apupMeTHYeCKre KBaJpaTHbIE
KOpHH

ToxnaecTBeHHbIE TPeoOpa3zoBaHU
BBIPAYKEHHI, COZIEPIKAINX

but6mmoreka [JOK

34 apupMeTHYeCcKre KBaJIpaTHbIE https://m.edsoo.ru/cdd27cb8
KOpHH
ToxnaecTBeHHble MpeoOpa3zoBaHUs

35 BBIPAYKEHHI, COIEPIKAINX but6mmoreka [{OK
apupMeTHIECKHUE KBAPATHHIC https://m.edsoo.ru/57be760d
KOpHHU
ToxnecTBeHHble MpeoOpa3zoBaHUs

16 BBIPAYKEHHI, COIEPIKAIINX but6mmoreka [IOK
apupMeTHIECKHUE KBAPATHHIC https://m.edsoo.ru/e39412ea
KOpHHU

37 KonTponbhas pabota no teme bubmuoreka [IOK
"KBanpaTHslii KOpeHb" https://m.eds00.ru/9483{887

38 KBagparnoe ypaBHeHue bubmmorexa [IOK

https://m.edsoo.ru/53191c0b

dopMya KOpHEW KBaIpaTHOTO

39 ypaBHeHus1. KoanuecTBo bubnuoreka [IOK
JICHCTBUTEIbHBIX KOPHEU https://m.edsoo0.ru/02455db5
KBaJPaTHOTO YPaBHEHUS
dopmyiia KOpHEN KBaIPaTHOTO

40 ypaBHeHus1. KonnuectBo bu6mmoreka [IOK
JIEUCTBUTEIbHBIX KOPHEH https://m.edsoo.ru/7d6cdfb2
KBaJpaTHOT'O YPaBHEHUS
dopmyiia KOpHEN KBaIPaTHOTO Bu6miorexa [OK

41 ypaBHeHus1. KonnuectBo

JICHCTBUTEIIBHBIX KOPHEN

https://m.edsoo.ru/1¢76389f
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KBaAPATHOI'O YPaBHCHUA

dopMya KOpHEW KBapaTHOTO
ypaBHeHus1. KommuectBo

bu6mmoreka [JOK

42
JICHCTBUTEIBHBIX KOPHEU https://m.edsoo.ru/5fe60585
KBaJPaTHOTO YPaBHECHUS
Bbubnunoreka LIOK
43 Teopema Buera
peMa Bret https://m.edsoo.ru/4c7c44b5
b K
44 Teopema Buera ubmmorexa [0
https://m.edsoo.ru/a76e9038
VYpaBHEHHUs, CBOJUMBIE K JTMHEHHBIM
bubnunoreka LIOK
45 YPaBHEHUSIM WX K KBaJAPATHBIM
https://m.edsoo.ru/4fb6bbcel
YPaBHEHUSAM
VYpaBHEHUs, CBOJUMBIE K TMHEUHBIM
46 ABHEHMSIM WIH K KBaJIpaTHbIM bubmmorexa LOK
yp P https://m.edsoo.ru/3af662c6
YpaBHEHUSAM
47 KBanpaTtHOe ypaBHEHuE C bu6nuoreka LIOK
napameTpom https://m.edsoo.ru/8a55ect
43 Pemrenue kBagpaTHBIX YpaBHEHU C bu6mmoreka [JOK
rnapamMerpamu https://m.edsoo.ru/105b6317
49 Pemenue kBagpaTHBIX YpaBHEHHUM C bu6mmoreka [OK
IapamMeTpaMu https://m.edsoo.ru/47da856a
50 Pemienne kBagpaTHBIX YpaBHEHHI, bubmmoreka [JOK
COJIep KaIUX 3HaK MOAYJIA https://m.edso0o.ru/3f000b93
51 Petienue kBagpaTHBIX YpaBHEHH, bubmmorexa [JOK
coAepKaluX 3HaK MOLYJIS https://m.edsoo.ru/51525b4b
5 VYpaBHeHHE KaK MaTEMaTHYEeCKast bu6muoreka [IOK
MOJIEJIb peabHON CUTyallun https://m.edsoo.ru/20a5{e85
53 Permrenuie TekCTOBBIX 3a4a4 ¢ but6mmoreka [IOK
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IIOMOIIbIO KBAAPATHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/9f3d34e0

54 Konrponsnas padora o teme bubmuoreka [IOK
"KBagparnsie ypaBHeHUs" https://m.edsoo.ru/4eeabf05

55 PanmonanbsHbIe BEIpa)KEHUS Bubmiorexa IIOK

https://m.edsoo.ru/e7b471bc

56 ToxxmecTBeHHBIC TTPeoOpa30BaHMS bu6mmoreka [JOK
palMOHAIBHBIX BBIPAKECHUN https://m.edsoo.ru/76eca410

57 ToxxmecTBeHHBIE TTPEOOPA30BAHMS bubnuorexa [IOK
paLMOHAIBHBIX BBIPAKECHUI https://m.edsoo.ru/4f03b9c1

58 ToxnecTBeHHBIE TTPEOOPa30BAHUS bu6mmoreka [IOK
paLMOHAIbHBIX BBIPAKECHUN https://m.edsoo0.ru/14361971

59 ToxpaecTBeHHbIe MpeoOpa3zoBaHUs bubmmorexa [JOK
paLMOHAIBHBIX BBIPAKECHUI https://m.edsoo.ru/28163198
Anrebpanyeckast 1poOb.

60 JlonycTuMble 3HaUEHUS Bu6muoreka [LIOK
MEPEMEHHBIX B JPOOHO- https://m.edsoo.ru/4alcc260
paIMOHABHBIX BBIPAKEHHSIX
Anrebpanyeckast 1poOb.

61 JlonycTuMble 3HaUEHUS Bbu6muoreka [LIOK
MIEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/4ede5c94
paIMOHATFHBIX BBIPAKEHHSIX
Anrebpanyeckast 1poOb.

& JlonycTuMble 3HaUEHUS Bbu6muoreka [LIOK
MIEPEMEHHBIX B IPOOHO- https://m.edsoo.ru/65188f61
paIMOHATBHBIX BBIPAKEHHSX

63 OCHOBHOE CBOMCTBO but6mmoreka [IOK
anredpandeckoit 1podu https://m.edso0.ru/753¢b03c

64 OcCHOBHOE CBOMCTBO bubnuorexa [IOK
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anreOpanyeckoit 1podu

https://m.edsoo.ru/9bed7fd1

65 Clo)xeHne ¥ BEIYUTaHUE bubmuoreka [{OK
anredpandeckux apodei https://m.edsoo.ru/44d36¢f1
66 Clio)xeHne ¥ BbIYMTaHUE bubmuorexa [IOK
anredpanveckux apodei https://m.eds00.ru/852a7f59
7 VYMHOXEHUE U JIeJICHUE bubmuoreka [{OK
anredpandecKux apooeit https://m.eds00.ru/8664f03 1
68 YMHOXEHUE U JIeJICHUE bubmuorexa [IOK
anre0panvecKkux apooei https://m.edsoo.ru/5f478ca4
VYMHOXEHHE U IeICHUE bu6mmoreka [JOK
69 .
anredpandeckux apobeit https://m.edsoo.ru/79aaddfc
70 Bo3sBenenue anredpandeckoit 1poou bu6mmoreka [IOK
B CTEIICHb https://m.edsoo.ru/3ca7ef46
KontposbHas paboTa mo teme
71 " ipoOHO-paIMOHAIBHBIC bubmmorexa [OK
P P " https://m.edsoo.ru/29a864b8
BBIpaKEHUS
but6mmoreka [JOK
72 OHO-
/pobro-panHoHATbHbIe ypaBHeHis https://m.eds00.ru/988d8b72
Pemenne npoOGHO-panimoHaIbHBIX
73 ABHEHUM, CBOJISIINXCS K bubmmorexa [OK
yp . > CBOIUI https://m.edsoo.1u/20ce2887
JMHEWHBIM YPaBHEHUSM
Pemenne npoOGHO-pannoHaIbHBIX
74 aBHeHI/IISIpCBO Hp :IIXCSI K bubmorexa [OK
P . » (RO https://m.eds00.ru/2f91c¢093
JIMHEHWHBIM YpaBHCHHUAM
Pemenne npoOHO-pannoHaIbHBIX
75 aBHeHI/III?[IPCBo SIp ;XCH K bubmorexa HOK
yp . ’ U https://m.edsoo.ru/beafd17¢
JMHEWHBIM YPaBHEHUSM
76 Pemenne npoOHO-palinoHaTbHBIX bu6mmoreka [JOK
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ypaBHEHUH, CBOJSIINXCS K
KBaJIpaTHBIM ypaBHEHUSIM

https://m.edsoo.ru/246¢4982

Pemenne npoOHO-palioOHaIbHBIX

77 aBHEHUU, CBOJIAIIMXCS K Bubmmorexa LIOK
P ’ https://m.edsoo.ru/daff5e22
KBaJPaTHBIM YPABHEHUSIM
Pemenne npoOHO-paliiOHAIBLHBIX
78 aBHeHI/IﬁPCBo Hp UXCA K Bubmiorexa [IOK
P ’ She https://m.edso0.ru/927{8fc6
KBaJIpaTHBIM YPaBHEHUAM
Pemenne npo0OHO-paliiOHAILHBIX
up P but6mmoreka [IOK
79 ypaBHEHUH METOJIOM 3aMEHBI
o https://m.edsoo.ru/67a4063¢e
MepeMEeHHON
Pemenue npoOGHO-palimoHaTbHBIX
&0 aBHEHUU METOIOM 3aMEHBI brbmroTexa LIOK
yp . A https://m.edsoo.ru/1d27e354
TIepeMEHHON
Pemrenne npoOHO-paniioHaIbHBIX
81 aBHeHHﬁpMeTOﬂ(I))MHSaMeHLI Bubanorexa LIOK
P . https://m.eds00.ru/002cf04c
MEepEMEHHON
Pemenue npoOHO-parmoHaTEHBIX
82 aBHEHUU METOI0OM 3aMEHBI bubmorexa LIOK
P . s https://m.edsoo.ru/f7cd7¢78
MepeMEeHHOM
Perrenue TekCTOBBIX 3a1a4 C
83 IIOMOIIBI0 IPOOHO-pAIIHOHAIBLHBIX bubnnorexa LIOK
. P P https://m.edsoo.ru/0e786da3
ypaBHEHUI
Perrenune TekCTOBBIX 3a1a4 C
84 TIOMOIIIBIO APOOHO-PAITMOHATBHBIX Bubmiorexa [JOK
o https://m.edsoo.ru/262e4af7
ypaBHEHUI
85 Penienne TeKkCTOBBIX 33124 C bu6mmoreka [JOK

TTOMOIIIBIO APOOHO-PAIMOHATBHBIX

https://m.edsoo.ru/6d100a76
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YPaBHEHUU

Pemienue TeKCTOBBIX 337124 C

bu6mmoreka [JOK

86 HOMOMHOUHpO6HO_paHHOHaHLHHX https://m.eds00.ru/62d9258¢
ypaBHEHUI
Pemenue TekCTOBBIX 3a71a4 C
87 MOMOIIBIO APOOHO-PALTMOHATBHBIX bubmmorexa LOK
" Uﬂp patt https://m.edsoo.ru/c8ae2716
ypaBHEHUI
Pemenue TekcTOBBIX 3a1a4 C
88 MOMOMIbIO APpOoOHO-pa IfOHaJ'IBHBIX bubmorexa [OK
HPIO AAPODHO-PAN https://m.edso0.ru/4006b32¢
ypaBHEHUH
I'padnueckas unTeprperanus bubmuoreka [IOK
89 .
YpPaBHEHUU C ABYMs [IEPEMEHHBIMU https://m.edsoo.ru/b0a2¢810
KonTponbhas pabota no teme
90 " [IpoOHO-panroHaIbHbBIC bubmorexa HOK
P p" H https://m.edsoo.ru/laad97be
yYpaBHEHUS
01 OO6nacTh onpenenaeH sl © MHOXKECTBO bubnuoteka [{IOK
3HaYeHUH QYHKINH https://m.edsoo.ru/72d8d178
0 OO6macth ornpeiesieHust © MHOYKECTBO bu6mmoreka [{OK
3Ha4eHUH (PYHKLIUU https://m.edso0.ru/7930bc78
. bubmuoreka [{OK
73 CnocO0b saaits GyHKILl https://m.edsoo.ru/648634ec
but6mmoreka [JOK
94 r
pagui dynicun https://m.edsoo.ru/bc 183968
Urenue cBOMCTB (yHKINU TIO €
rpaduky. I[Ipumeps! rpaduxos bubnuoreka [IOK
95 .
(GYHKIHH, OTpaXKaIONMNX peatbHbIe https://m.edsoo.ru/5a3c0b26
MIPOLIECCHI
96 @YyHKINH, ONUCHIBAIOLIUE TIPSIMYIO bubnuoreka [IOK
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1 00paTHYIO IPOMOPIIUOHATILHBIC
3aBUCUMOCTH, X TpaQuKu

https://m.edsoo.ru/7d59a787

DyHKIUH, ONMCHIBAIOLINE IPSIMYIO

bu6mmoreka [JOK

0
o7 11 ODPATHYIO TIPOTIOPLHOHATILHDIC https://m.edsoo.ru/a700fb4a
3aBUCHMOCTH, UX TpapuKu
DyYHKIUHU, OIUCHIBAIOIIUE IIPIMYIO
98 i Z6 ATHYIO IIPOIIO I/IOHaJIII:HBI}e/ bubmmorexa [IOK
PATHYIO HpOTIopH https://m.edsoo.ru/c88fdf6
3aBUCUMOCTH, UX IpaduKu
. bubmuorexa [IOK
O} =x2 i
2 YHKIWMA y = X2 1 €C CBOMCTBA https://m.edsoo.ru/a88a94b3
. bubmuorexa [IOK
1 0} =x2 i
00 YHKIWMA y = X2 1 €¢ CBONCTBA https://m.edsoo.ru/75c41a0a
N bubmuoreka [{OK
101 0} =x3 i
YHKIIBLY = X2 1 e¢ cBoucTEa https:/m.edsoo.ru/228¢3831
_ N o but6mmoreka [JOK
102 DymKuus y =K/x 1 e¢ cpoiicTsa https:/m.edsoo.ru/2d0b876¢
. bubnuorexa [IOK
103 o = ; i
YHKUWSA Y =I/X 1 ¢€ CBOHCTBa https://m.edso0o0.ru/70159503
_ N . bubmuoreka [IOK
104 PyHKLHS y =VX H € CBOHCTBA https://m.eds00.ru/16220999
105 KonrponbHas paborta no Teme bubmuoreka [IOK
"®OyHKImn" https://m.edsoo.ru/77c6ef63
bub6munoteka LIOK
1
06 CreleHs ¢ NeIbIM IT0Ka3aTelIeM hitps-//m.cdsoo.ru/6c883%a
107 CBoiicTBa CTENEHH C ILIEJIBIM bubmuorexa [IOK
OKa3aTenem https://m.edsoo.ru/bd6e2elc
108 CBoiicTBa CTEIICHH C IIEJTBIM but6mmoreka [IOK

I10Ka3aTcjIicM

https://m.edsoo.ru/ceae927f
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CBOICTBA CTEIICHU C OCJIbIM

bubmuoreka [IOK

109
moKa3aTelieM https://m.edsoo.ru/54faad53
[Ipeobpa3oBanue BbIpaKeHUH,
110 COoZeprKaIlX CTEHEHHU C IIEIBIM Eubmorexa LIOK
P https://m.edsoo.ru/53d921e6
oKa3aTelIeEM
[IpeoOpa3oBanue BEIpAXKEHUH,
111 COZEep KaIUX CTCHEHHU C 1IEIBIM buGnnorexa [IOK
Aleprrail H https://m.edso0.ru/46{bf966
oKa3aTelieM
[IpeoOpazoBanue BEIpAXKEHUH,
112 coJiep KallliX CTEIEHHU C 1IeIbIM bubmmorexa LIOK
P https://m.edsoo.ru/f5e6081b
OKa3aTeJIEM
but6mmoreka [IOK
113 CraHmapTHBIM BUJI YUCIIA
s1ap A https://m.edsoo.ru/6a9ab72b
bubnmnoreka LIOK
114 CrangapTHBIM BUI YUCIA
sap A https://m.edsoo.ru/3121ecfe
115 JIeCcTBHS C YMCIIaMH, 3alIMCaHHBIMHU bu6mmoreka [JOK
B CTaHJIAapPTHOM BUJIE https://m.edsoo.ru/b0c28e40
116 JlelicTBUS ¢ yucIamMu, 3alMCaHHBIMU bubnmnorexa [JOK
B CTAHJIAPTHOM BUJIE https://m.edsoo.ru/73cd08d3
PasMepsl 00BEKTOB OKPYIKAIOIIETO
117 MHUpa p,I[J'II/ITCJ'II)HOCTB Hp}(])HeCCOB B Bubmaoreka LOK
pa, p https://m.edsoo.ru/9¢c11128a
OKPY>KaIoIlleM MHUpE
Pa3mepsl 00BEKTOB OKPYKAFOIIETO
118 MHpa pJII/ITCJIBHOCTB np}:) €CCOB B bubmmorexa [IOK
pa, 1 pont https://m.edsoo.ru/3b40070d
OKPY’KaloIlleM MHUPE
Pasmepnl 00BEKTOB OKPYIKAFOIIETO
P Py Bbu6nunoreka LIOK
119 MHPA, TJIUTETbHOCTh MPOILIECCOB B

OKpY’KalolleM MHUpe

https://m.edsoo.ru/357b102d
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bubnmnoreka LIOK

120
Jlenenue ¢ ocTaTkom https://m.edso0.ru/680dd020
121 CpaBHEHHUS 1IEJIBIX YHUCET IO bu6mmoreka [JOK
MOIYJII0 HATYPaJIbHOI'O YHCJIa https://m.edsoo.ru/35e68128
122 CpaBHEHMS 1IENBIX YHCET TIO bu6mmoreka [JOK
MOJIYJII0 HaTypaJIbHOI'O YMCiIa https://m.edsoo.ru/56c3d6a8
123 CBoiicTBa CpaBHEHUH IO MOAYJIIO buomiorexa LIOK
P o https://m.edsoo.ru/052fb520
124 CBoiicTBa CpaBHEHHI IO MOJTIYJIIO Bubmroreia LIOK
P o https://m.edsoo.ru/c519bbf7
125 OcTaTku CyMMBI ¥ TIPOU3BEACHUS TIO but6mmoreka [JOK
JaHHOMY MOJYJIFO https://m.edsoo.ru/bb297bac
KonTponbHas pabota no temam
126 "Crenenn", "Jlenumocts"/ bubmuoreka [IOK
Bcepoccuiickas npoBepodHas https://m.edsoo.ru/f0589d9%e
pabora
HToroBast KOHTpOsIbHAs paboTa /
127 Bcepoccuiickas npoBepodHas bubmmorexa [IOK
P poBep https://m.edsoo.ru/lela2a62
pabora
[ToBTOpeHue u 0600IIEeHNE.
Pemrenre nTMHENHBIX HEPABEHCTB C
128 OJIHOUM MEPEMEHHON U CUCTEM Bubmroreia LIOK
g . p . https://m.edsoo.ru/04aa7dfb
JIMHEHHBIX HEPABEHCTB C OJHOMN
MEepEMEHHON
[ToBTOpeHue u 06001IeHNE.
Pemenue nuHEHBIX HEPABEHCTB C
. . P bubmuoreka [IOK
129 OJIHOM IIEPEMEHHOMN U CUCTEM

JINHEHBIX HEPABEHCTB C OJTHOU
MIEPEMEHHOMN

https://m.edsoo.ru/8b5316ec
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[ToBTOpenue u o6o0IIEHHE.
ToxaecTBeHHBIE TPEOOPA30OBAHUS

130 BBIPKEHUM, COAEPKAIINX 1 bubmmorexa [OK
p » CoAeprRa https://m.edsoo.ru/8cbedcfe
apupMeTHYeCKre KBaJIpaTHbIC
KOpHU
[ToBTOpEeHME M 000OIIEHNE.
131 Pemenuie kBaipaTHBIX YpaBHEHHI. 1 bubnmnorexa [JOK
Pemenne TeKCTOBBIX 337124 C https://m.edso0.ru/8316894c¢
MTOMOIIBIO KBAJIPATHBIX YPaBHEHHIMA
132 [ToBTOpenue u o6o0IIEHHE. 1 bubnuoreka LIOK
Pemenue 3agayu u3 peanbHON KU3HU https://m.edsoo.ru/l1aa74ca6
[ToBTOpEeHUE 1 0600LIIEHNE.
133 ToxecTBeHHBIC TTPeoOpa30BaHMS 1 bubmmorexa [IOK
A beobpase https://m.edsoo.ru/d87¢ 1696
paIMoOHAIBHBIX BRIPAKCHUN
[ToBTOpeHue u 060061IEHNE.
Pemenne npoOGHO-paninoHaTBHBIX
ABHEHMH, CBOASAIINXCS K
134 ifIHefIHBIM I/IJ'II/Ii KBaJpaTHbIM 1 bubmmorexa OK
AP https://m.edsoo.ru/45dc757f
ypaBHEHUsIM. Perienne TeKCTOBBIX
3a/1a4 ¢ TIOMOIIBIO TPOOHO-
paloHaIbHBIX YpaBHEHUI
[ToBTOpeHue u 06o00IIeHNE.
135 Pemeﬂie TeKCTOBBI)ZH 3aja4 1 bubnmorexa LOK
https://m.edsoo.ru/f14c101e
Pa3TUYHBIME CIIOCOOaAMU
136 [ToBTrOpenue u o6oOIIEHHE. 1 bubnuoreka [IOK
Pemenue 3anau U3 peanbHON KU3HU https://m.edsoo.ru/b7228af5
OBUIEE KOJIMYECTBO YACOB I1O 136

[TPOI'PAMME
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9 KJIACC

Kosn4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Koutposbnblie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThbI padoThbI
pecypchbl

Oynknusa. CBoicTBa GyHKINNA: HYITH
(GyHKIIUHU, TIPOMEKYTKU
3HAKOIOCTOSIHCTBA (DYHKIUH,
MIPOMEXYTKH BO3pACTAHUS U 1 bubmmorexa [IOK

P y p . https://m.edsoo.ru/d90f2ede
yObIBaHMS QYHKIIUU, YETHBIC U
He4yETHbIE PYHKIMU, HAaNOObIIEE U
HaUMEHbBIIIee 3HAYCHUS (PYHKIIUU
Oynkius. CBoicTBa QyHKIMIA: HYTH
(GYHKINHU, TPOMEKYTKU
3HAKOMOCTOSHCTBA (PYyHKIIUH,
MPOMEXYTKH BO3 ag)T};HI/m u 1 bubmmorexa [IOK

P Y p . https://m.edsoo.ru/b3732¢65
yObIBaHUs ()YHKIIUU, YETHBIC U
HEYETHBIC (PYHKIIMH, HAaNOOJIbIIEe 1
HauMeHbIlIee 3HaYeHUS] PYHKLIUU
[Toctpoenue rpadukoB GyHKIHIA ¢ 1 bu6mmoreka [LIOK
MTOMOIIIBbIO TTPe00pa3zoBaHU https://m.edsoo.ru/97eaec2e
[Toctpoenne rpadukoB GyHKIHIA ¢ | bubnuoreka [IOK
MTOMOIIIBIO TIPe0OpazoBaHui https://m.edsoo.ru/ea04324¢
KBanpatnsiit Tpéxunen. Kopau | bubmuoreka [IOK
KBaJpaTHOIO TpEXUJICHA https://m.edsoo.ru/71798cd2
Pa3znoxenue kBaagpaTHOTO TpEXUICHA | bubmuoreka [{OK
Ha JIMHEWHBIE MHOXKHUTEIN https://m.edsoo.ru/de57a4e0
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Paznoxenue KBaApaTHOT'O TpéX‘-IJ'IeHa

bubmuoreka [IOK

7
Ha JIMHEMHBIE MHOKUTEIU https://m.edsoo.ru/0b248ca2
g KBagparuunas pyHkuus u eé bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/6215f410
9 [Tapabomna, KOOpAUHATHI BEPIIUHBI bu6mmoreka [IOK
napaboIibl, OCb CHMMETPHH NapadoIIbl https://m.edsoo.ru/c456e08e
10 [TocTpoenue rpaduka KBaIpaTHIHON bu6mmoreka [IOK
byHKIMN https://m.edsoo.ru/11f6adfa
1 [Toctpoenue rpadurka KBaaApaTHIHON bubnmnorexa [JOK
byHKIMN https://m.edsoo.ru/c88a279d
2 [TocTpoenue rpaduka KBaApaTUIHON bubnuoreka LIOK
byHKIIN https://m.edsoo.ru/3577ad2b
[Tonoxxenue rpaduka KBaJIpaTUIHON
13 ¢byHKIIUYU B 32§H%)HMOCTH OI; eé bubamorexa HOK
YHEH https://m.edsoo.ru/2a984bdc
ko3¢ HUIMeHToB
[Tonoxenue rpaduka KBaIpaTUIHON
14 GbyHKIIUYU B SaI;H%)I/IMOCTI/I OI”)F eé Enbmorexa IIOK
y https://m.edsoo.ru/101baas5
KO3 PHUIMEHTOB
Hcnonws3oBaHne CBOMCTB
15 KBaJPaTUIHON (DYHKIMH IS Bubmmorexa LIOK
P YHERMA A https://m.edsoo.ru/15¢522bb
peuieHus 3anay
Hcnons3oBaHne CBOWCTB
16 KBQJIPAaTHYHON QPYHKIIMH IS Bubmiorexa IIOK
Y https://m.edsoo.ru/bef7b49f
penieHus 3anaqy
Hcnonb3oBanue CBOMCTB
17 KBaJpaTUIHON QYHKIIUU JITsT bubmmorexa [IOK
ad YHIHIH A https://m.edsoo.ru/4ce8cf0d
penieHus 3anay
18 CrenenHbie HyHKITUH C bubnmnorexa [JOK
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HATYpaJbHBIMU TMOKA3aTeNsAMU, UX
rpaduKu U CBOMCTBA

https://m.eds00.ru/92821150

CreneHHble (YyHKIMU C

bu6mmoreka [JOK

19 HAaTypaJIbHBIMU ITOKA3aTeJsIMU, UX
. https://m.edsoo.ru/dc16d347
rpaduKu U CBOMCTBA
Crenennsle (hyHKIUH C
20 HarT aJILHH?ﬁ MOKa3aTeIsIMU, UX bubmmorexa [IOK
vP N ’ https://m.edsoo.ru/fb7b3ef2
rpaduku 1 cBOICTBa
Crenennbie QyHKIIUH C
Py but6mmoreka [IOK
21 HATypaJbHBIMU MOKA3aTeNsIMU, UX
N https://m.edsoo.ru/e35ab595
rpaduku U CBOMCTBA
” Ipadukn dyskmmit: y = Vx , y =3x bubmuoreka [IOK
y=1|x| https://m.edsoo.ru/845c¢3cd8
” Ipadukn byskmmit: y =\x , y = 3Vx , bu6mmoreka [IOK
y=|x| https://m.edsoo.ru/4ddd9180
24 I'padukn GyHKImit: y = Vx , y =3x , bubmmorexa [JOK
y=|x| https://m.edsoo.ru/c711bddf
)5 Konrponsnas padora no teme bu6mmoreka [LIOK
"®yHkimn" https://m.edsoo.ru/4eacc9bs
[TonsiTHe 0 peleHnr HepaBEeHCTBA C
. . but6mmoreka [JOK
26 OJIHOM mepeMeHHOU. MHOKeCTBO
N https://m.edsoo.ru/ctb115b6
pelieHuit HepaBeHCTBA
7 KBanpatHbie HepaBeHCTBA C OJTHOU bu6nuoreka [HIOK
IIEPEMEHHON https://m.edsoo.ru/bf85efbf
)% KBanpaTHble HEpaBEHCTBA € OJJHOM bubmuoreka [LIOK
MePEMEHHON https://m.edsoo.ru/36721ec3
79 Pemenne HepaBeHCTB rpaguuecKuM bu6muoreka [IOK

MCTOOOM M METOJOM MHTCPBAJIOB

https://m.edsoo.ru/d68f067¢
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Pemienue HepaBeHCTB rpaduuecKUM

bubmuoreka [IOK

30
METOJIOM U METOJAO0M UHTEPBAIOB https://m.edso0.ru/060b1779
a1 HepaBenctBa, coneprkaiue 3HaK bubmmoreka [JOK
MOZYJIA https://m.edsoo.ru/7782d1d2
0 HepaseHctBa, coneprxamue 3HaK bu6nuoreka LIOK
MOZYJIA https://m.edsoo.ru/f13cebca
3 CucTeMbl HEpaBEHCTB C OJTHOM bu6mmoreka [IOK
MEPEMEHHOM https://m.edsoo.ru/20a68a45
34 CucreMbl HEpaBEHCTB C OJHOU bubnmnorexa [JOK
NIEPEMEHHON https://m.edsoo.ru/d72b241f
Pemenue TekcToBBIX 331124 C
Bbub6nunoreka LIOK
35 IIOMOIIIbIO HEPABEHCTB, CUCTEM
https://m.edsoo.ru/fleecaff
HEPaBEHCTB
Pemrenue TekCTOBBIX 3a/1a4 C
36 MOMOIIIbIO HEPABEHCTB, CUCTEM Bubnroreia LIOK
B p ’ https://m.edsoo.ru/29eala05
HEPAaBEHCTB
HepaBeHcTBO ¢ IByMS IEpEMEHHBIMHU.
37 Pemenue HepaBeHCcTBA € IByMS bubmorexa TIOK
P Y https://m.edsoo.ru/a555d73b
TIepEeMEHHBIMU
I'padnuueckuii MmeTo1 pemIeHust
38 CII/I)Cl(“beM HE aBeHCTBHcp BYMs bubmorexa HOK
P By https://m.edsoo.ru/28bab74d
TIepEeMEHHBIMHU
39 CucremMpl HEPaBEHCTB C JBYMs bu6nuoreka LIOK
IIEpEMEHHBIMU https://m.edsoo.ru/bf38d029
40 KonrponsHas padora no Teme bubnuoreka [IOK
"KBaaparusie HepaBeHCcTBA" https://m.edsoo.ru/4244257d
b K
41 bukBanpaTHbie ypaBHEHUS nomorexa LO

https://m.edsoo.ru/ba8b4827
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IIpumepsl IpUMEHEHU METO0B
PaBHOCHIIBHBIX NTPe0Opa30BaHUH,

42 3aMEHBI IEpEMEHHOM, TPadhUIECKOTO bubmmorexa [OK
p P R https://m.edsoo.ru/8cc6f335
MeToJa MpHU PEIICHUH YpaBHEHUN 3-i1
u 4-ii creneHei
[IpuMepsl npUMEHEHN METOI0B
PaBHOCHIIBHBIX TIPpeoOpa3oBaHUil,
43 3aMEHBI IepEeMEHHOM, TpadhuIecKoro bubmmorexa [IOK
p - TP R https://m.edsoo.ru/d3127b99
MeTOoJa MpHU PEIICHUH YpaBHEHUN 3-i1
u 4-ii creneHei
[IpuMepsl npUMEHEHU METOOB
PaBHOCHUIIBHBIX TpeoOpa3oBaHUil,
44 3aMEHBI IEpEMEHHOM, TpadUIecKOro bubmmorexa [OK
p TP o https://m.edsoo.ru/e06bdafc
MeTOoJa MpU PEIICHUH YpaBHEHUN 3-i1
u 4-ii creneHei
45 Pemenne npoOHO-paliOHAIBHBIX bubnuoreka [LIOK
YpPaBHEHUI U HEPABEHCTB https://m.edsoo.ru/c62a3d83
46 Pemenue 1poOHO-panioOHaIBHBIX bubnuoreka [IOK
YpaBHEHUW U HEPABEHCTB https://m.edsoo.ru/e633f10
47 Pemenue 1poOHO-palioOHaIbHBIX bubmuoreka [IOK
YPaBHEHUM U HEPABEHCTB https://m.edsoo.1u/9b27174d
43 Pemenue npoOHO-paninoHaIbHBIX bu6muoreka [IOK
YpaBHEHUH U HEPABEHCTB https://m.edsoo.ru/7b73895d
49 Pemenue cucreM ypaBHEHUH ¢ ABYMS bubnmnorexa [JOK
IIEpEMEHHBIMU https://m.edsoo.ru/cc8df2f9
50 Pelrenue cucreM ypaBHEHUN ¢ ABYyMs bubnuoreka [IOK
IEPEMEHHBIMU https://m.edsoo.ru/3bef3efc
51 Pemenne nmpocrermnx cucrem bubnuoreka [IOK



https://m.edsoo.ru/3bef3efc
https://m.edsoo.ru/cc8df2f9
https://m.edsoo.ru/7b73895d
https://m.edsoo.ru/9b27174d
https://m.edsoo.ru/e633ff10
https://m.edsoo.ru/c62a3d83
https://m.edsoo.ru/e06bdafc
https://m.edsoo.ru/d3127b99
https://m.edsoo.ru/8cc6f335

HEJIMHEHHBIX YPABHEHUN C ABYyMS
IIEpEMEHHBIMU

https://m.edsoo.ru/c06799ac

Pemenue nmpocrenmux cucrem

bu6mmoreka [JOK

52 HEJIUHEWHBIX YPABHEHUU C IBYMS
yp By https://m.edsoo.ru/d9e8af79
MepeMEHHBIMU
Pemenne npocrenmux cucremM
53 HEJIMHENHBIX YPaBHEHUU C IBYMS buGnnorexa [IOK
P Y https://m.edso0.ru/a0409350
MepEMEHHBIMU
Pemenne nmpocrenmux cucrteM
. . but6mmoreka [IOK
54 HEJIMHEMHBIX YPAaBHEHUH C IBYMSI
https://m.edso0.ru/7910b721
MIepEeMEHHBIMU
I'pacdmaecknii MeTO pemnIeHNs
55 CIECI(“beMBI HeHHHeﬁHLI)I: aBHEHUH C bubnmotexa LIOK
yp hitps://m.eds0o.ru/68¢900a3
JBYMSI TIEPEMEHHBIMHU
I'paduueckuii MeToI peeHusa
56 CIECI(?;MBI HeJ‘IPIHefIHLIE aBHEHUH C Bubmaorexa IJOK
yp https://m.edsoo.ru/b3113be3
JBYMsI IEPEMEHHBIMU
CucreMa IByX HEJTMHEHUHBIX
57 aBHEHUU ¢ ABYMS IIEPEMEHHLIMU Enbmorexa IIOK
yp By . p https://m.edsoo.ru/74a77¢73
KaK MOJIeJIb pealbHOW CUTyalluu
Cucrema IByX HEJIMHEMHBIX
N bubmuorexa [JOK
58 ypaBHEHUH C ABYyMS IEPEMEHHBIMHU
. https://m.edso0o0.ru/30731862
KaK MOJIeJIb pealbHOW CUTyalluu
CucreMa IBYX HEJIMHEMHBIX
59 aBHEHUH (}:/ IIBYMS TIEpEMEHHBIMHU buGnuorexa LIOK
yp Y . P https://m.edsoo.ru/8a6d5954
KaK MOJIeJIb pealbHOW CUTyalluu
60 Cucrema IByX HEJIMHEHHBIX bubmmoreka [JOK

ypaBHeHI/Iﬁ C ABYyM: IICPCMECHHBIMU

https://m.edsoo.ru/ce8950b3
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KakK MOACJIb peaﬂBHOﬁ CUTyaluun

61 Cucrema HEJIMHEMHBIX YPABHEHHM C bu6mmoreka [TOK
rapaMeTpoM https://m.edsoo.ru/dbd6342b
6 Cucrema HEIMHEMHBIX YPABHEHHM C bu6nuoreka [IOK
rnapameTpom https://m.edsoo.ru/60ebb1{3
63 Cucrema HEJIMHEUHBIX YPABHEHHM C bu6mmoreka [{OK
IapamMeTpoM https://m.edsoo.ru/40bd4935
64 [Ipocreiimme HEpaBEHCTBA € ABYMs bubmuoreka [IOK
NEPEMEHHBIMU U UX CUCTEMBI https://m.edsoo.ru/7ccf2559
KonTponbhas pabota no teme
" bubmuoreka [{OK
65 VYpaBHEHMUsI, HEpABEHCTBA U UX
" https://m.edsoo.ru/3fca3696
CHCTEMBI
[TousTHE YMCIOBOM
66 nocieaosareabHocTu. KoHeunsle u bubmmorexa LOK
' https://m.edsoo.ru/d5¢2560d
OeCcKOHEUYHbIE M0CIIEI0BATENbHOCTH
OrpaHuydeHHas OCIEA0BATENbHOCTD.
but6mmoreka [IOK
67 MOHOTOHHO BO3pacTaromas
https://m.eds00.1u/74049546
(yObIBaro111as1) MOCJIEI0BATEILHOCTh
Croco05I 3aJaHus
68 MOCJIEJOBATEILHOCTH: ONUCATEIbHBIMH, bubmuorexa [IOK
TaOJIMYHBIN, C TTOMOIIEI0 (POPMYIIBI N- https://m.edsoo.ru/027a3fa4
O 4JIeHa, pEKypPEHTHBIN
69 Apudmerrueckas v reoMeTpuyecKas bubmuoreka [IOK
[porpeccuu https://m.edsoo.ru/ad57¢055
70 ApudmMernueckas ¥ TeoOMeTpUIECKast bu6mmoreka [IOK
IIPOTPECCUU https://m.eds00.ru/80171902
71 CBoiicTBa useHOB apupMETUYECKON U bubmuoreka [IOK

Tr€OMETPUYECKON ITPOTPECCUI

https://m.edsoo.ru/fb577805



https://m.edsoo.ru/fb577805
https://m.edsoo.ru/8017f902
https://m.edsoo.ru/ad57c055
https://m.edsoo.ru/027a3fa4
https://m.edsoo.ru/74049546
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CBoiicTBa ueHOB apuMETUYECKON U

bubmuoreka [IOK

72
reOMETPUYECKON MpOrpeccuid https://m.edsoo.ru/c79443ad
®opMyIIbl N-TO YieHa
. . bubmuoreka [{OK
73 apu(pMETUIECKON U TEOMETPUICCKOM
. https://m.edsoo.ru/b01a67a2
nporpeccui
@opMyIIbI N-TO YJICHA
74 apu(pMETHYECKON U T€OMETPUIECKOM bubmmorexa [IOK
P . R https://m.edsoo.ru/77dee84a
porpeccui
@opMyIIBI N-I0 YJIeHa
. . but6mmoreka [IOK
75 apu(pMeTUYECKOi U reoOMeTPUIECKON
N https://m.edsoo.ru/c72ef6bf
nporpeccui
®opMyIIbl CyMMBI TIEPBBIX N YWICHOB
76 apu(pMeTHYECKONH U TeOMETPUIECKOM bubamorexa [HOK
P . P https:/m.edsoo.ru/9492847
mporpeccuit
®opMyIbl CyMMBI TIEPBBIX N YJICHOB
77 a leth,eTqu}:’CKoﬁ u FI;OMCT UYECKOU bubmmorexa [OK
P . P https://m.edsoo.ru/e4c9ad63
Mporpeccui
@opMyIibl CyMMBI IEPBBIX N YICHOB
78 apu(pMeTHyeCcKoil U reoOMeTpUUECKON bubmmorexa [IOK
p . p https://m.edsoo.ru/a594233¢
nporpeccui
79 3a/aum Ha MPOLIEHTHI, OAHKOBCKHE bubnuorexa [{IOK
BKJIAJIbl U KPEIUTHI https://m.edsoo.ru/38f5c6d2
20 3aaum Ha IPOIIEHTHI, 0AHKOBCKHE bubnmorexa [JOK
BKJIAJbl U KPEAUTEI https://m.edsoo.ru/64{7e085
81 3aaum Ha POIIEHTHI, 0AHKOBCKHE bu6nuoreka [IOK
BKJIAJIbl U KPEAUTHI https://m.edsoo.ru/c4a9eb67
%) 3ajaun Ha TIPOIICHTHI, OAHKOBCKHE bubmmnoteka LIOK

BKJIaZbl U KPECAUTHI

https://m.edsoo.ru/e3f6d855
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https://m.edsoo.ru/c4a9eb67
https://m.edsoo.ru/64f7e085
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33)13.‘-11/1 Ha IPOUCHTHI, 0aHKOBCKHE

bubmuoreka [IOK

83
BKJIAJbI U KPEAUTHI https://m.edsoo.ru/b19754bd
24 3amaun Ha IPOIEHTHI, 0AaHKOBCKHE bu6mmoreka [JOK
BKJIAJ(bl U KPEIUTHI https://m.edsoo.ru/bcf88abf
25 3ajaun Ha MIPOLIEHTHI, OAHKOBCKHE bu6mmoreka [IOK
BKJIaJbl U KPEAUTHI https://m.edsoo.ru/ccf0d1fc
[IpencrasiaeHne 0 CX0IUMOCTH
I0CJIEAOBATENILHOCTH, O
86 CYMMHUPOBaHNH OECKOHEYHO bubmorexa OK
y P . . https://m.edsoo.ru/d5895ad1
yOBIBAOIIICH reOMETPUIECKOM
MPOrpeccuun
[IpencrariaeHue 0 CX0IUMOCTH
MOCJIENOBATENLHOCTH, O
87 CYMMHUPOBaHNH OECKOHEYHO buomorexa OK
y P . . https://m.edsoo.ru/133bae23
yOBbIBaIOIIEH reOMEeTPUIECKON
porpeccuu
88 Metoa MaTeMaTHYECKOM MHIYKIIMA bubmmorexa OK
A AV https://m.edsoo.ru/feb21fdd
89 Metoa MaTeMaTHYECKOM MHIYKIINH bubmorexa LIOK
a AYKIL https://m.edsoo.ru/a0dcf477
Konrponsnas padora no teme
" bubmuorexa [IOK
90 YucitoBeIe TOCIEA0BATEIBHOCTH U
" https://m.edsoo.ru/9¢0dd430
Mporpeccuun
91 Kopeuns n-it crenenu. CoiicTBa bubnuoreka LIOK
KOpHS N-U CTENEeHU https://m.edsoo.ru/6eSaSafs
0 Kopens n-ii crennenn. CoiicTBa bubnmnorexa [JOK
KOpHS N-U CTENEeHH https://m.edsoo.ru/b32c6912
93 Kopensb n-ii crenenn. ColicTBa bubnmnorexa [JOK



https://m.edsoo.ru/b32c69f2
https://m.edsoo.ru/6e5a5af5
https://m.edsoo.ru/9e0dd430
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KOpH n-i CTeNneHU

https://m.edsoo.ru/0aa0c138

94 Crenenb ¢ paloHaIbHBIM bu6mmoreka [TOK
oKa3aTelIieM U e€ CBOMCTBa https://m.edsoo.ru/5325ca3a
95 Crenenb ¢ palnoHaIbHBIM bu6nuoreka [IOK
MoKa3aTejieM U €€ CBOIiCcTBa https://m.edsoo.ru/4882d830
9% Crenenb ¢ paloHaIbHBIM bu6mmoreka [{OK
IIOKa3aTelIeEM U €€ CBOMCTBA https://m.edsoo0.ru/53b617b8
ToxaecTBeHHbIE TPEOOPaA3OBAHHUS
97 BEIpaKEHHH, COIep KalnX KOpeHb N-1 bubnnorexa LIOK
p » CoAepAKaIl p https://m.edsoo.ru/ebad7498
CTEIIEHN
ToxnecTBeHHbIE TpeoOpa3zoBaHU
98 BBEIpAXKECHHUH, COAEPIKAIINX KOPEHD N-U Bubmzorexa LIOK
p ’ P p https://m.edsoo.ru/ca7892bc
CTEIIEHU
ToxnecTBeHHBIE MPEOOPA3OBAHHS
99 BBIPAXKECHUH, COAEPIKAIINX KOPEHD N-H buGnnorexa [IOK
p » COAEP p https://m.edsoo.ru/bdf8871d
CTEIIEHN
ToxnecTBeHHbIE TPeoOpa3oBaHU
N Bbubnunoreka LIOK
100 BBIPAYKEHH, COJIEPIKAIUX CTEIEHb C
https://m.edsoo.ru/b13a49¢e9
palMoHaIBHBIM ITOKa3aTeIeM
ToxnecTBeHHbIE TPeoOpa3zoBaHUs
. but6mmoreka [JOK
101 BBIPAYKEHUM, COEPIKALLUX CTEIEHb C
https://m.edsoo.ru/al18095d9
palMoHaIbHBIM MMOKa3aTeIeM
Kontponbnas pabota mo teme
102 "CreneHb ¢ pallioOHAJILHBIM Enbmorexa IIOK
p" https://m.edsoo.ru/2a2ba4d9
OKa3aTelIeEM
[ToBTOpenue u 06o6menHue. Yucna u
bu6mmoreka [JOK
103 BBIUYMCIICHUS (3alIUCh, CDABHEHHUE,

JNIEVCTBUS C IEUCTBUTEIbHBIMHA

https://m.edsoo.ru/07ecad449
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https://m.edsoo.ru/4882d830
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qucjIaMM, 4YuCJIOBas prlMaﬂ)

[ToBTropenue u o6o0menue. Ynucna u
BBIYUCIICHHS (3aMTUCh, CPAaBHEHUE,

bu6mmoreka [JOK

104
JIEUCTBUSA C ICUCTBUTEIbHBIMU https://m.edso0.ru/69d23450
YHCIIaMH, YUCIIOBAS TTPSIMast)
[ToBTropenue u o6o0mmenue. Ynucna u
105 BBIYHCIICHUS (ITPOLIEHTHI, OTHOIIECHUS Bubmorexa LIOK
pon ’ ’ https://m.edsoo.ru/facf7c¢03
MIPOITOPIINH )
[ToBTrOopenue u o6o0mmenHue. Yncna u
but6mmoreka [IOK
106 BBIYHCIICHUS (TTPOLIEHTHI, OTHOIICHHUS,
https://m.edsoo.ru/5d2df02d
IIPOIIOPLIMHN)
[ToBTOpenue u 0606menue. Yncna u
107 BBIYHCTICHHS (pellleHue 3a71a4 u3 bubamorexa [HOK
. p A https://m.edsoo.ru/dadlae58
peasIbHOM KU3HU)
[ToBTOpenue u 06061menHue. Yucna u
108 BBIYHCTICHHS (pellleHue 3a1a4 u3 Eubmorexa LIOK
N https://m.edsoo.ru/efa0e730
peaTbHOM KU3HH)
[ToBTOpenue u 06o0menue. Yncna u
109 BBIYHCIICHUS (OKPYTJIEHHE Bubmmorexa LIOK
py ’ https://m.edsoo.ru/5fd671b7
MpHUOJIIKEeHUE, OLEHKA)
[ToBTOpenue u o6oOIIEHHE.
110 TexcroBble 3a1aun (peieHne bubnuoreka LIOK

TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anredpanvdecKuM crocodamm)

https://m.edsoo.ru/a527aa4b

111

[ToBTOpenue u o6oOIIEHHE.
TekcroBbIe 3a1aun (penicHue
TEKCTOBBIX 33/1a4 apU(PMETUICCKUM U
anreOpanvdecKuM Criocooamm)

but6mmoreka [IOK
https://m.edsoo.ru/75¢20ae(



https://m.edsoo.ru/75c20ae0
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112

[ToBTOpenue u o6oOIIEHHE.
TekcroBbIe 3a1auu (penicHue
TEKCTOBBIX 33/1a4 apU(METUICCKUM U
anreOpandeckuM CrocooamMu)

but6mmoreka [JOK
https://m.edsoo.ru/f027e68f

113

[ToBTOpEeHME U 0000MIIEHNE.
TekcToBbIe 3a7auu (pelICHHE
TEKCTOBBIX 3a7a4 apu(PMETHUCCKUM U
anreOpandeckuM Crocob6amu)

but6mmoreka [JOK
https://m.edsoo.ru/a734595b

114

[ToBTOpEeHME U 0600IIEHNE.
TekcToBbIe 3a1aun (penieHue
TEKCTOBBIX 33/1a4 apU(METUIECKUM U
anredpanvdeckuM crocodamu)

but6mmoreka [JOK
https://m.edsoo.ru/513¢76d2

115

[ToBTOpEeHME U 0600IIEHNE.
TekcToBbIe 3a1aun (penieHue
TEKCTOBBIX 33/1a4 apU(METUIECKUM U
anreOpandeckuM CrocobamMu)

bu6mmoreka [JOK
https://m.edsoo.ru/8fa2d2{b

116

[ToBTOpenue u o6oOIIEHHE.
Anrebpanyeckue BbIpaKEeHUS
(npeobpazoBaHue anredOpandecKux
BBIPKCHUH, COJICPIKAIINX CTEICHB C
L[eJIBIM TT0Ka3aTesIeM)

Bbu6nunoreka LIOK
https://m.edsoo.ru/9336bac2

117

[ToBTOpEeHME M 000OMIIEHNE.
Anrebpanyeckue BbIpaXeHUS
(mpeobpazoBaHue areOpanyecKux
BBIpA)KCHUH, COJIEPIKAIINX CTETICHB C
LIEJIBIM TTOKa3aTeJIeM )

bu6mmoreka [JOK
https://m.edsoo.ru/f6ab4fe5

118

[ToBTOpeHue u 0600IIEHNE.
Anrebpanyeckie BbIpaKEeHUS
(mpeobpazoBaHue anreOpanvaecKux

bu6mmoreka [JOK
https://m.edsoo.ru/b310ff9b



https://m.edsoo.ru/b310ff9b
https://m.edsoo.ru/f6ab4fe5
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https://m.edsoo.ru/8fa2d2fb
https://m.edsoo.ru/513c76d2
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BBIPKEHUH, COIEPIKAIIUX CTENEHb C
IIEJTBIM ITOKa3aTeJIeM )

119

[ToBTOpeHue u 06001IeHNE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanyecKux
BBIpA)XXKEHUH, collepKaIlnx
apu(pMeTHYECKUI KBaIpaTHBIN
KOpPEHB)

bubmuoreka [{OK
https://m.edsoo.ru/adb80ce?

120

[ToBTOpenue u o6oOIIEHHE.
Anrebpanueckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanyecKux
BBIPAYKEHH, COIEPIKALLUX
apu(pMeTHYECKUI KBaIpaTHBIN
KOpPEHB)

bubnmnoreka LIOK
https://m.edsoo.ru/9a58e0a9

121

[ToBTOpEeHME M 00OOIIECHNE.
Anrebpanueckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanyecKux
BBIpAXKEHUH, collepKallux
apu(pMeTHYECKUI KBaIpaTHBIN
KOpPEHB)

bubmuoreka [{IOK
https://m.edso0.ru/253694¢c0

122

[ToBTOpEeHME U 0600MIIEHNE.
AnreOpanuecKkue BhIpaKCHUS
(mpeobpazoBaHue METBIX U IPOOHO-
paIOHATBHBIX BBIPAKECHHUIA)

bubmuoreka [{IOK
https://m.edsoo.ru/7b3e4818

123

[ToBTOpEeHME U 000OIIECHNE.
AnreOpanyeckue BhIpaKCHUS
(mpeobpazoBaHue IETBIX U IPOOHO-
paIOHATBHBIX BBIPAYKECHHUIA)

but6mmoreka [JOK
https://m.edsoo.ru/40178693

124

[ToBTOpEeHME M 0OOOIICHHE.

but6mmoreka [JOK



https://m.edsoo.ru/40178693
https://m.edsoo.ru/7b3e4818
https://m.edsoo.ru/253694c0
https://m.edsoo.ru/9a58e0a9
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Anrebpanyeckue BbIpaKeHHs
(mpeoOpa3oBaHue LETBIX U IPOOHO-
palMOHATIBHBIX BBIPAXKEHUIN)

https://m.edso00.ru/9df99942

125

[ToBTOpenue u o6oObIIEHHE.
Anrebpanyeckue BbIpaKeHUs
(mpeobpazoBaHMe LENIBIX U APOOHO-
paIMOHAIBHBIX BEIPAKEHUN)

bubmuoreka [{OK
https://m.edsoo.ru/16908ac9

126

[ToBTOpenue u o6oOIIEeHHE.
AnreOpanuecKkue BBIpaKCHUS
(pa3noykeHne MHOTOYJICHA Ha
MHOYKHUTEITH, B TOM YHCJIE C
UCTOJIb30BaHUEM (POpMyII
COKpAIIEHHOI'0 YMHOKEHH)

but6mmoreka [JOK
https://m.edso0.ru/b48b9936

127

[ToBTOpEeHME M 00OOIIEHNE.
AnreOpanyecKue BhIpaKCHUS
(pa3noxeHne MHOTOYWICHA Ha
MHOJKHTEIIH, B TOM YHCIIE C
UCIOJIb30BaHuEM (HOpMYyIT
COKpAaIIeHHOTO0 YMHOKEHUS)

but6mmoreka [JOK
https://m.edsoo.ru/5d8634a7

128

[ToBTOpeHue u 06001IIeHNE.
Anrebpanyeckue BhIpaXKEHUS
(pasnoxeHne MHOTOYJICHA Ha
MHOJKHTEIIH, B TOM YHCIIE C
MCIOJIb30BaHNEM (HOpMYIT
COKpAIlIEHHOT0 YMHOKEHHS)

bubmuoreka [{IOK
https://m.edsoo.ru/7016 12

129

[ToBTOpEeHME U 0000MIIEHNE.
AnrebpanyecKue BhIpaKCHUS
(MOJCIIMPOBAHKE C TIOMOIIBIO
(hopMyI1 peabHBIX IPOIECCOB U

but6mmoreka [JOK
https://m.edsoo.ru/ae955199



https://m.edsoo.ru/ae955f99
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SIBIICHHIA )

130 OyHK1MU (MOCTPOEHUE, CBOMCTBA | bu6mmoreka [TOK
M3YYEeHHBIX (DyHKIINN) https://m.edsoo.ru/02a630e0
[ToBTOpenue u 0606meHne. yHKIUN

P oo YHIEH BuGmiorexa LIOK
131 (mocTpoeHue, CBOMCTBA U3yUEHHBIX 1
. https://m.edsoo.ru/5ca24756
byHKIHN)
[ToBTOpenue u 0600meHne. OyHKIUH
132 (moct IZ)CHI/IG CBoﬁc:}Isa u3 ‘-IGI}{[HLII)I( 1 bubamorexa [HOK
P o M https://m.edsoo.ru/601abaca
GyHKIIUN)
[ToBTOpenue u o0obmeHne. OyHKIUN
133 (r a(bﬂpqe(:Koe emeglne aBHyeHI/II;I u 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/laee55da
HX CHCTEM)
[ToBTOpenue u 0600meHne. OYHKIIH
134 (r a@niecxoe emezlne aBH};HHIj“I U 1 bubmmorexa LOK
p p yp https://m.edsoo.ru/147cbdaf
HX CUCTEM)
but6mmoreka [JOK

135 HToroBast KOHTpOJIbHAs paboTa 1 hitps://m.odsoo. /2692060
[ToBTOpenue u 0600meHne. @yHKITUN

136 (Mo leI/I OBaHUE eaHJl'IBHLIX o 1 bubmmorexa [OK

ACTHD P https://m.edsoo.ru/a0a0aded
MPOLIECCOB)
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOU ITPOT'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE pe3yJIbTAThl 0CBOEHNS] OCHOBHOM
NpOBEPSIEMOr0 .
00pa3oBaTeILHOI MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
pe3yJbTara
1 Yucna v BBIYUCTCHUS
L1 BrinonHsATe, codyeras yCTHbIE U MHUCHbMEHHbIE MPUEMBI, apudMeTHdecKue
' JEICTBUS C pallMOHaIbHBIMU YHCTIAMU
Haxomuth 3Ha4YeHUs] YUCIIOBBIX BBIPAKECHUM, MPUMEHATH Pa3HOOOpPA3HBIC
1.2 crnocoObl W TPUEMBI BBIYUCICHHUS 3HAYCHUH JApPOOHBIX BBIPAXKECHHUH,
coJiepKalinx OObIKHOBEHHBIE U JIECATUUHBIE IPOOHU
[lepexoaute oT ogHON (HOpMBI 3aIIUCH YUCeN K APYroil (mpeoOpa3oBbIBATH
1.3 JECATUYHYI0 ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUYHYIO APOOh)
1.4 CpaBHUBATH U YIIOPSAIOYUBAThH PAllMOHANILHBIE YHCTIa
1.5 OKpyriaTh yucia
BbInonHATE TPUKUAKY W OLIGHKY pe3yjibTaTa BBIYMCICHHUH, OLICHKY
1.6 3HAQUYEHHUM YMCIIOBBIX BBIPAKECHUU. BBIMOMHATH ACHCTBUS CO CTENEHSIMHU C
HATypaJbHBIMU NOKa3aTeJISIMU
17 [IpumeHsTr  TpU3HAKK  JETUMOCTH, pa3jOXKEHHE HAa  MHOXUTEIU
' HATypaJbHBIX YHCEI
PemaTps npakTHKO-OPHUEHTHPOBAHHBIE 3a/layM, CBA3AHHBIE C OTHOIIEHHEM
18 BEJIMYMH, IPONOPLHUOHATIBHOCTHIO BEJIMYUH, MIPOLIEHTaMH,
' MHTEPIIPETUPOBATh PE3YJIbTaThl PELICHHs 3aJady C y4€TOM OrpaHUYEHHUH,
CBSI3aHHBIX CO CBOMCTBAaMHU pacCMaTpUBAEMbIX OOBEKTOB
2 AnrebpanyecKue BHIPAKEHHS
21 Hcnonp3oBaTh arebpanveckyto TEPMUHOIOTHIO M CUMBOJIMKY, TPUMEHSITh
' e€ B IpoIecce 0OCBOCHUS yu4eOHOro MaTepuasa
29 Haxomuth 3HaueHus: OYKBEHHBIX BBIPKEHHUI MPH 3alaHHBIX 3HAYCHMSIX
' MEPEMEHHBIX
3 BommonusaTe  mpeoOpazoBaHMsl  LIENOTO  BBIPAXKEHUS B MHOTOYJICH
’ IpUBEIEHNEM MOJOOHBIX CJIaraeéMbIX, PACKPHITUEM CKOOOK
4 BbINOMHATE YMHOKEHHE OJHOWIEHAa Ha MHOTOYJIEH W MHOIOWIEHAa Ha
' MHOTOYJICH, TPUMEHSTh (POPMYIIBI KBaJpaTa CyMMBI U KBaJpara pasHOCTH
OcCy1ecTBISATh pa3iokKeHHEe MHOTOYJICHOB HA MHOXHUTENIU C MOMOIIBIO
2.5 BBIHECEHHS 3a CKOOKHM OOIIEro MHOMKHUTEINS, TPYIIUPOBKH ClIaraeMblX,

npUMEHEHUs1 GOPMYI COKPALIEHHOTO YMHOKEHHUS




2.6

HpI/IMeHSITB Hp€06pa3OBaHI/ISI MHOT'OYWICHOB UIA PCIICHUS PA3JIMYHBIX 3a/1a4

U3 MAaTEeMAaTUKU, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKHU

Hcnons30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMHU MOKA3aTEISIMH JUIS

27 peoOpa3oBaHus BHIPAKEHUI
3 YpaBHEHHUsI 1 HEPaBEHCTBA
Pemate nuHelHbIe ypaBHEHHs ¢ OJHOW NEPEMEHHOM, MpUMEHss MpaBuiia
3.1 nepexoja OT MCXOAHOTO YPaBHEHUs K PaBHOCWIBHOMY emy. lIpoBepsaTs,
SBIISICTCS JIU YUCIIO KOPHEM ypaBHEHHS
30 [TpumensTs rpadudeckre METOABI PU PEUICHUH JIMHEHHBIX YpaBHEHHUHA U
' UX CHUCTEM
33 [TonOupath mpuUMepsl Map YHCEN, SBISIOUIMXCS PEIICHHEM JUHEHHOTOo
' YPaBHEHMS C IBYMsI IEPEMEHHBIMU
CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaduK JTUHEHHOTO YpaBHEHUS C
34 JBYMSI IIEPEMEHHBIMH; IOJIB3YsSICh TI'padUKOM, MPHUBOAUTH IPUMEPHI
pelIeH s ypaBHEHHUS
15 Pemate cuctembl IBYX JMHEWHBIX YpPaBHEHHUH € JIByMsl EPEMEHHBIMH, B
’ TOM YHCJIe TpaduiecKu
CocraBisATh M peliaTh JIMHEHHOE ypaBHEHHE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHUH MO YCJOBMIO 3a/ladd, UHTEPIPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 33]1a4i TOJTy4YEeHHBIH pe3ybTaT
4 Koopaunats! u rpaduku. OyHKIuH
N300paxxaTh Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOILUE
4.1 3aaHHBIM ~ KOOpJIMHATaM, JIy4d, OTpPE3KH, WHTEpBaJbl, 3alHCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha aNreOpandeckoM si3bIKe
42 OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 3a/laHHBIM KOOpAMHATAM
43 Ctpowuts rpaduku TuHeHHbIX GyHKIui. CtpouTs rpaduk GyHkmmm y = [X|
OnuceiBaTh C TOMOIIBIO (DYHKIMH M3BECTHBIE 3aBUCUMOCTH MEXIY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMsl, PACCTOSIHUE, LIEHY, KOJIMYE€CTBO, CTOUMOCTb,
POU3BOIUTENHHOCTD, BpeMsl, 00BEM paboOThI
4.5 Haxonuth 3HaueHue (GyHKIMU 10 3HAYEHUIO €€ apryMeHTa
[Tonumatp rpaduyeckuii crocod MpeaAcTaBICHUS U aHaIu3a WHPOpPMaIUH,
4.6 U3BJE€KaTh W HMHTEPIPETUPOBAaTh HMH(OpMALUIO0 M3 TpadUKOB peanbHbIX
MPOLECCOB M 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHUS OCHOBHOM
NPOBEpPsIeMOro .
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
pe3yJibTaTa
1 Yucna v BBIYUCICHUS




1.1

Hcnonw3oBaTh HayalbHEIC MMpEaACTaBJICHHUA O MHOKCCTBC ILGFICTBHTGHBHBIX

qyuceNn JUIi  CPAaBHEHHUS, OKPYIVIEHMS M BBIYHCICHUH, U300paxkaTh
JEHUCTBUTEIIBHBIE YUCIIAa TOYKAMU Ha KOOPAWHATHOW MIPSIMOU

1.2

[IpuMmeHsTh TOHATHE apUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHM, UCIOJB3Yys IMpPU HEOOXOAMMOCTH KaJbKyJATOp,
BBIMOJIHATh TPEOOPa30BaHMs  BBIPAKCHHUH, COIEpIKALIMX KBaJpaTHBIE
KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEU

1.3

Hcnonp30BaTh 3amucu OONBIINX U MaJIbIX YUCET C IIOMOIIBIO NCCATUYHBIX
npobeit u creneneit yncna 10

AnreGpanyeckue BbIpaKeHUs

2.1

[IpumMeHsAT MOHATHME CTENEHM C LENbIM [I0Ka3aTeleM, BBIIOIHSTH
npeoOpa30BaHMsl BRIPAXKEHUMN, COJIEPKAIIMX CTEMEHHU C IEJIBIM MTOKa3aTeIeM

22

BEBITIONTHATE TOXKIACCTBEHHBIE TIPEOOPA30BAHUS PAIIMOHAIBHBIX BBIPAKEHUH
HAa OCHOBE MpaBWJI JCHCTBUI HAJ MHOTOWICHAMH W areOpandecKuMH
JIPOOSIMHU

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKHUTEIN

24

[TpumensTh npeoOpa3zoBaHUs BRIPAXKCHUN JUIS pEIICHUs Pa3IMYHbIX 3a/1a4
U3 MaTEMaTHKHU, CMEKHBIX IPEMETOB, U3 PEAJILHON MPaKTUKU

ypaBHCHI/IH N HCPABCHCTBA

3.1

Pemate nMHENHbIE, KBAaJAPATHBIC YPaBHEHUs U PAllMOHAJIBHBIC YPaBHEHUS,
CBOJAIIUECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs [IEPEMEHHBIMU

32

[IpoBOaUTH MpOCTEMIINE UCCIIEIOBAHUSI YPABHEHUN U CUCTEM ypaBHEHHUM, B
TOM YHUCJIE C IPUMEHEHUEM rpapuuecKux MpeJCTaBIeHUi (yCTaHABIUBATD,
UMeEeT JM ypaBHEHHE WIIM CHCTeMa YpPaBHEHHI pellieHus, eciu UMeEeT, TO
CKOJIBKO, U TIpoYee)

3.3

[lepexonute OT crmoBecHOW (HOPMYIHPOBKHU 3a1auu K €€ anredOpandeckon
MOJIEJI C TOMOIIBI0 COCTaBJICHHUS YpaBHEHUS WM CHCTEMbl ypaBHEHUH,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJaud IMONyYeHHBIN
pe3yabTar

3.4

HpI/IMeHHTB CBOMCTBA YHCJIOBBIX HCpPaBCHCTB JId CpaBHCHHA, OLCHKH,
peuiaTtb JIMHEHBIE HCPAaBCHCTBA C OHHOﬁ nepeMeHHoﬁ N HUX CHUCTCMBI,
JaBaThb Fpa(l)I/IIIGCKYIO HWIUIFOCTpAIUIO MHOKECTBA pemeHHﬁ HCpPaBCHCTBA,
CUCTCMbI HCPABCHCTB

OyHKIUU

4.1

[ToHuMaTh U UCHONB30BATH (DYHKIIMOHAIBHBIC TOHATHS U S3BIK (TEPMHHBI,
CHMBOJIMYECKHE O0O3HAYCHHMs), ONPEACIATh 3HAaueHHEe (YHKIHUU 10
3HAYEHUIO apryMEHTa, ONPEeIsATh CBOMNCTBA (DYHKIMHU 110 €€ rpaduKy




4.2

Ctpouts rpaduku dJIeMEHTapHBIX (DYHKIMI BHUIA:
y=k/x

kix

, y =x% y = X%, y = |X|, onuChIBaTh CBOMCTBA YMCIOBON (PYHKIHU MO €&
rpaguxy

9 KVIACC

Kon
NpoBepsieMoro
pe3yJibTara

1

IIpoBepsiemble MpeaMeTHbIE Pe3yJbTAThl 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

Yucia 1 BEIYUCICHUSA

1.1

CpaBHI/IBaTB U YHopssaA04UuBaTh pallMOHAJIBHBIC U UPPALIUOHAJIBHBIC YHCJIa

1.2

BoinonuATe apudmernyeckue AEWCTBHUA € PALMOHAIBHBIMM UYHCIIAMH,
coderass YCTHBIC W IIHUCBMEHHBIE IPUEMBI, BBINOJHATH BBIYUCICHUA C
UPPALMOHAIBHBIMYU YU CIIAMHA

1.3

HaxonuTh 3HaueHHWs cTeneHEHW ¢ MeNbIMU TOKAa3aTelsIMU W KOpPHEW,
BBIUYUCIIATH 3HAYCHU A YN CIIOBBIX BI)Ipa)KeHI/If/'I

1.4

OKpyriATh JNEHCTBUTEIBHBIE YNCIA, BBINOJHATh NPUKUAKY pe3yjbTaTa
BBIYMCIICHUM, OLIEHKY YHMCJIOBBIX BBIPAXKEHUN

YPaBHCHI/ISI 1 HCPABCHCTBA

2.1

Pemate nuHEHBIE M KBaJpaTHBIE YPaBHEHUS, YPaBHEHUS, CBOIAIINECS K
HUM, IPOCTEHIINE APOOHO-PALIMOHAIBHbIE YPaBHEHHUS

2.2

Pemate cuctemMbl ABYX JIMHEMHBIX YpaBHEHHUM C JBYMsI MEPEMEHHBIMU U
CHUCTEMBI JIByX YpaBHEHHI, B KOTOPBIX OJIHO YpPAaBHEHHE HE SBISACTCS
JIMHEMHBIM

23

Pemate TekcTOBBIE 3aJa4dn anre6pa1/1quI<HM crmocoboM ¢ IIOMOIIBIO
COCTaBJICHUS  ypaBHCHHA WJIM CHUCTCMbI OBYX ypaBHeHI/Iﬁ C JByMA
MNEPEMCHHBIMU

24

[IpoBOaUTH MpOCTEMIINE UCCIIEIOBAHUSI YPABHEHUN U CUCTEM YPaBHEHHM, B
TOM 4YHCIIE C TpHUMEHEHHEeM TrpaduyecKux MpeacTaBIeHu (Hampumep,
yCTaHaBIMBAaTh, UMEET JIM YPaBHEHHE WM CHUCTEMa YPaBHEHWI peIleHus,
€CJIM UMEET, TO CKOJIBKO)

2.5

Pemats nuHeilHblEe HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaThb
pelIeHHe HEPAaBEHCTB HA 4YMCIOBOW NPAMOM, 3alMCHIBATh PEILICHUE C
IIOMOILBIO CUMBOJIOB




Pemrate CHUCTCMBI JIMHEMHBIX HCPAaBCHCTB, CHUCTCMBI HCPABCHCTB,
BKJIIOYAOIKUEC KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTB PCIICHUC CUCTCMBbI

26 HEpaBEHCTB Ha YHUCIIOBOW NPSMOM, 3amMUCHIBATh PEIICHHE C TOMOIIBIO
CHMBOJIOB
2.7 Hcnonp30BaTh HEpaBEeHCTBA P PEIICHUH Pa3IMYHbIX 33734
3 OyHKIMH
PacniozHaBaTh (pyHKIIMM W3y4eHHBIX BHIOB. [lOKa3pIBaTh CXeMaTHYECKU
11 pacroyio’)keHNe Ha KOOPAWHATHOM IJIOCKOCTH TpaduKoB (QYHKUIWH BHIA:
’ y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT 3HAYCHUU
KOA((UIIMEHTOB, ONMCHIBATh CBOMCTBA (DYHKIIHIMA
32 [Toka3pIBaTh CXEMaTHYECKU PACTIOIOKEHHUE HAa KOOPJMHATHOW TUIOCKOCTH
’ rpadukoB GpyHKIMIA BUga y = VX, y = [X| U ONUCBIBAaTh CBOICTBA (DyHKIIMH
33 Ctpoutb 1 H300paxkaTh CXeMaTHYeCKH rpauKy KBaAPATHIHBIX (DYyHKITHIA,
' OIMCHIBATh CBOMCTBA KBaJAPATUYHBIX (YHKIHMHN MO UX Tpadukam
34 PacrniozHaBaTh KBaipaTH4YHyI0 (GYHKLHUIO IO (OpMyJIe, IPUBOANUTH IPUMEPHI
' KBaJPAaTUYHBIX QYHKIMH U3 peabHON KU3HHU, PU3UKH, TEOMETPUH
4 Apudmerndeckas ¥ reoMeTpUIecKas IpOrpeccuu
41 Pacrnio3HaBaTh apu(MeTHUECKyI0 UM TIE€OMETPUYECKYI IMPOrpecCUH INpHU
' pas3HbIX criocobax 3aaaHus
BbINONHATE  BBIUMCIEHHMS C HCHOJb30BaHHEM (GOpPMYJN #-TO  4JIeHA
4.2 apu(MeTnyeckol M TEOMETPUYECKOM MpOrpeccui, CyMMbl MEPBBIX N
YJICHOB
43 N300paxkaTh YiICHBI IOCIEIOBATEIBLHOCTH TOYKAMHM Ha KOOPIUHATHOM
' IUIOCKOCTH
Pemrate 3amaun, cBA3aHHBIE C YMCIOBBIMH MOCJIEIOBATEIBHOCTSIMHU, B TOM
4.4 quciie 3aJa4d U3 peanbHOM >KU3HM (C MCIIOJIB30BAHMEM KaJbKyJIATOPA,

U (POBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUS
1 Yucna v BBIYMCICHUS
JpoOu 0OBIKHOBEHHBIE U AECATUYHBIC, IEPEXO] OT OJHOU (HOpMBI 3amucu apodeit
1.1 K Apyroi. IloHsTre panumoHaibHOr0 YMCIa, 3allUCh, CPABHEHUE, YIIOPSIOYMBAHNE
palMOHAIBHBIX YHCEN
12 Apudmernueckue AEMCTBUS ¢ pallMOHAIBHBIMM 4HcliaMu. Pemienue 3amauy u3
' peasbHOM MPaKTUKU HA YaCTH, HAa JPOoOH
13 CremeHb ¢ HaTypaJbHBIM TIOKa3aTeleM: OIpelelieHne, MpeoOpa3oBaHue
’ BBIPa)KEHUI Ha OCHOBE OIpeJIENIEHUS, 3aMUCh OOJIBIINX YUCEI
1.4 [IporieHTsI, 3aMCh MPOLEHTOB B BHJE IPOOM U IpoOH B BHUJAE MPOLEHTOB. Tpu
' OCHOBHBI€ 3a/1a4¥l Ha MIPOLIEHTHI, PELLIEHUE 33/1a4 U3 PEeaJIbHOU MPAKTUKU
L5 [IpuMeHeHne NpU3HAKOB ACIUMOCTH, PA3IOKEHUE HA MHOKUTEIN HATypaJIbHBIX
' qucen
1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 0OpaTHasi MPONOPIHUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKEHUs
21 [lepemenHble, YMCIIOBOE 3HAYEHHE BBIPAXKEHUS C IEepeMeHHOW. JlomycTumele
' 3HAYCHHS IEPEMEHHBIX
) [IpencraBienre 3aBHCUMOCTH  MEXIy BEIMYMHAMH B  BHAC  (POpMyJIBL.
' Boruncnenus o hopmynam
23 [Ipeo6pa3oBanne OYKBEHHBIX BBIPAXKEHUMN, TOXKAECTBEHHO PABHbIE BHIPAKEHUS
2.4 CBoliCTBa CTEMEHH C HATYpAJIbHBIM MOKa3aTelIeM
25 Onnounensl U MHOrowieHbl. CreneHb MHorowieHa. ClokeHue, BbIYUTAHUE,
' YMHO>KEHHE MHOTOUYJIEHOB
26 @DopMyJibl COKPALIEHHOTO YMHOXEHHS: KBAJpaT CyMMBbI U KBaJapaT Pa3HOCTH.
' ®opmysia pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrO4JIEHOB Ha MHOKUTENH
3 YpaBHeHUs
11 VYpaBHeHHE, KOpEHb YpaBHEHHMS, IMpaBWIa MpeoOpa3oBaHUs  ypaBHEHUS,
PaBHOCUJIBHOCTb YPaBHEHHI
39 JIuneitHoe ypaBHEHHE C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEWHOIO
' YPaBHEHUS, PELICHUE JIMHENHBIX YPaBHEHUN
13 CocraBineHue ypaBHEHUH M0 YCJIOBHUIO 3aJaud. PeleHne TeKCTOBBIX 3a/ad ¢
’ MIOMOIIBI0 YPaBHCHUI
34 JluneitHoe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema /ByX JIMHEHHBIX ypaBHEHUH C ABYMs IepeMEHHbIMU. Perienue cuctem
35 ypaBHEHUN CHOCOOOM MOACTaHOBKH. [IprMepsl pelieHus: TEKCTOBBIX 3a/ad ¢
MTOMOUIBIO CUCTEM YPABHEHUI




4 Koopaunats! u rpaduku. OyHKIuH
4.1 Koopaunara Touku Ha npsiMoii
42 YucnoBsle NPOMEXYTKU. PaccrosiHue Mexay ABYMs TOYKAMH KOOPAMHATHOMN
' IPSIMOi
43 [TpsamoyronbHas cucreMa KoopAauHaT, ocu Ox u Oy. Abcuucca 1 OpAMHATa TOYKU
) Ha KOOPAMHATHOM TIOCKOCTH
44 [Tpumepsl TpadukoB, 3amaHHBIX (opmyiaamu. UreHHe TpapuKOB peaTbHBIX
' 3aBUCHMOCTEH
4.5 [Tonsitne pynkumu. ['paduk Gynkuu. CBoricTBa PyHKIHIMA
4.6 Jluneiinas gynkuus, e€ rpaduk. ['padux pynkuum y = [X|
4.7 I'paduueckoe penieHne IMHEHHBIX ypaBHEHUN U CUCTEM JIMHEHHBIX YpaBHEHUI
8 KUIACC
Kon IIpoBepsieMblii 3/1eMeHT coiep:KaAHUA
1 Hucna u BEIYUCIICHUS
L1 KBagpatueiii kopeHb wu3 uucna. [lonstme 00 wuppanoHaIbHOM — YHCIIE.
' JlecsaTUUHBIE IPUOTMKEHUS HPPALMOHAIBHBIX YUCEIT
CpoiicTBa apudMeTHUYECKUX KBaJpaTHBIX KOPHEM M UX TNPHUMEHEHUE K
1.2 MpeoOpa30BaHUIO YHUCIIOBBIX BBIPAKECHHM W BBIYUCICHHSIM. JleHCTBUTEIBHBIC
yucia
1.3 Crenenb ¢ 1eNbIM MOKa3aTeneM U e€ cBoiicTBa. CTaHmapTHas 3aluch Yncia
2 Anrebpanyeckue BbIpaKEHUS
2.1 KBanpatuslit TpéxumeH, pa3ioxkeHne KBaApaTHOTO TPEXUWICHA Ha MHOKUTEIN
22 Anrebpanueckas 1poob. OCHOBHOE CBOWCTBO ainredpanyeckon Apoou
23 CrnoxeHue, BRIMUTAaHUE, YMHOKEHHUE, JACJICHHE anreOpandeckux apooei
24 ParrionanbHbIe BRIpaKEHUS U UX IPeoOpa3oBaHue
3 YpaBHEHUS 1 HEPABEHCTBA
11 KBangpatHoe ypaBHeHue, (opMmyia KOpHEH KBaJpaTHOro ypaBHeHHs. Teopema
' Buera
32 Pemienue ypaBHeHUH, CBOAAIINXCA K JUMHEWHBIM M KBaIPaTHBIM
33 [Ipocreiimme 1poOHO-pallMOHATIBLHBIC YPABHEHUS
I'paduueckas uHTEpHpeTalMss ypaBHEHHHA C IBYMs IEPEMEHHBIMH U CHUCTEM
34 JMHENWHBIX ypaBHEHUN C JByMs mNepeMeHHbIMHU. [IpuMepsl pemieHust cuctem
HEJIMHEWHBIX YpaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Pemienue TekCTOBBIX 3aj1a4 anreOpandeckuM Criocooom
3.6 UucnoBbie HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0JHOM NIEpEMEHHOM




3.8 PaBHOCMIIBHOCTH HEPABEHCTB
39 JIuHeiiHble HEPABEHCTBA C OJHOM MEPEMEHHOU
3.10 Cucrembl TMHEVHBIX HEPABEHCTB C OJHON NEPEMEHHOU
4 OyHKIMH
41 [Tonstue ¢ynkuuu. OGnacTh onpeneneHuss ¥ MHOKECTBO 3HAUYEHUN (YHKIIUH.
' CrniocoOb1 3a1auust QyHKIHIA
4.2 I'padux pyakoum. UreHne cBOMCTB GyHKIMH 110 €€ TpaduKy
43 [Tpumeps! rpadukoB GYHKUIUH, OTPAKAIOLINX PeaTbHBIE MPOLIECCHI
44 OyHKIMU, ONUCHIBAIOIIUME TMPSIMYyH0O U OOpaTHYIO  IMPOIMOPLUOHAIbHbIE
’ 3aBUCHMOCTH, UX TpauKn
4.5 ®yHkuu y =x? y = x’
4.6 OyHkIUu y = Vx, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUI U CUCTEM YpaBHEHUI
9 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPsKAHUS
1 Uucna 1 BBIYMCIIEHUS
L1 PanonanbHple 4MCla, WppalMOHANbHBIE 4YHCA, KOHEYHble U OECKOHEYHbIC
' JeCSITUYHBIE IpooU
MHOXeCTBO JEHCTBUTENBHBIX 4YMCEN, NEHCTBUTENIbHbIE YHCJIa KaK OECKOHEUHbIE
12 JecsITUYHble J1poOu. B3auMHO 0/JHO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM
' JNEHUCTBUTENBHBIX YHUCENl U KOOpAMHATHOM mpsiMoi. CpaBHEHHE [E€HCTBHUTENIBHBIX
qucen
1.3 Apudmerndeckue AeHUCTBUA C JEHCTBUTEILHBIMHU YUCTIAMHU
W3mepenus, mpuOnmxeHus, ONEHKU. Pa3Mepsl OOBEKTOB OKpYKAIOIIETO0 MHUPA,
JUINTEIbHOCTh IPOLECCOB B OKpyXkaromeMm wupe. IlpubmmkxénHoe 3HaueHue
14 BEJIMYMHBI, TOYHOCTh mNpuOmmKeHus. Okpyrienue uucen. [Ipukuaka u oreHka
PE3yJIbTaTOB BHIYUCICHUN
2 YpaBHEHHSI U HEPABEHCTBA
2.1 YpaBHEHHUs ¢ OAHON NIEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. Pernenre ypaBHEeHUM, CBOIAIIMXCS K TUHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHH, CBOASIINXCS K KBaAPATHBIM
4 bukBanpatHoe ypaBHenue. [Ipumepsl pelieHHs YpaBHEHUM TPEThell M 4EeTBEPTOM
' CTEICHEH pa3lIoKEHUEM Ha MHOXHTEITN
2.5 Pemenue 1poOHO-paliMOHaIBHBIX YPaBHEHUI
2.6 CucrteMbl ypaBHEHUHN
2.7 VYpaBHEHHE ¢ IBYMsI IEPEMEHHBIMU H €r0 rpaduk
2.8 Pemienue cuctem AByX JIMHEHHBIX YPABHEHU C IBYMs IEPEMEHHBIMU




Pemenue cuctem IByX ypaBHEHHMIA, OJTHO U3 KOTOPBIX JUHEHHOE, a Ipyroe — BTOpoit

29
CTEIIEHU
2.10 I'paduaeckas nHTEpIpETALHS CUCTEMBI YPaBHEHUH C ABYMS TIEPEMEHHBIMHU
2.11 Pemmenre TeKCTOBBIX 33724 aNreOpandeckKuM CrocoooM
2.12 UucnoBbie HEPABEHCTBA M MX CBOMCTBA
2.13 Pelienne TMHENHBIX HEPABEHCTB C OAHOU NIEPEMEHHON
2.14 Pemenne cucreM TMHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHOMN
2.15 KBanpaTHble HepaBeHCTBa
)16 I'padmueckass wuHTEpHpeTalsi HEPABEHCTB U CHCTEM HEPABEHCTB C JABYMs
' MePEMEHHBIMH
3 OyHKIMH
11 KBanpatuunas ¢ynkius, e€ rpaduk u cBoiicta. [lapaboia, KoopJuHATH BEPIIMHBI
1apaloJibl, 0Cb CHMMETPHH 11apadoIibl
32 I'paduku pynkumii y=kx, y=kx+b u ux cBoiicTBa
33 I'paduku dynkmuit y=k/x, y = x*> u uX cBONCTBa
3.4 I'paduxu GyHKIMI , 1 UX CBOWCTBA
4 YucnoBble NOCIEN0BATEILHOCTH
41 Omnpenenenue U crnocoObl 3aJaHMs YUCIOBBIX IOCIENIOBATEIbHOCTEH. 3alaHue
' MOCJIEIOBATEIILHOCTH PEKYPPEHTHOUN popMyIoi U HopMyJIoi n-ro djaeHa
40 Apudmernueckas nporpeccusi. DopmMyIisl #-T0 WieHa apupMETHIECKON TPOTrPecCui,
' CYMMBI NIEPBBIX /1 YICHOB
43 I'eomeTrpuueckas nporpeccusi. @OpMyJibl 7-TO YJI€HA FEOMETPUUECKON MPOTrPECCUH,
' CYMMBI [IEPBBIX /1 YICHOB
44 N3o0pakeHune 4ieHOB apuPpMETHIECKON U TEOMETPUIECKOM MPOrpecCHii TOYKaMU Ha
’ KOOPJHMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAIBHBIA POCT
4.5 CnoskHbl€ IPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOTPAMMBI OCHOBHOT'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUs

IIpoBepsiemble TPeOGOBaHMS K NPEIMETHBIM Pe3yJIbTAaTAM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 001IIero
oOpa3oBanusi Ha ocHOBe ®PI'OC

YMeHnue onepupoBaTh NOHATUAMU: MHOXKECTBO, IOJMHOKECTBO, ONEPALIUU
Ha/l MHOKECTBAMM; YMEHHUE ONEePUPOBATh NOHATUAMU: rpad, CBSI3HBINA rpad,
JEpEeBO, LUKJ, IPUMEHATh UX MPH PELICHUH 3a]a4; YMEHHUE HCI0JIb30BaTh
rpadguyeckoe TMpeACTaBIEHUE MHOXECTB JJIsi ONMCAaHUSA peabHbIX
MIPOIIECCOB U SIBJICHUM, MIPH PEIICHUH 3314 U3 IPYTHX YU4EeOHBIX MPEIMETOB

YMeHne omnepupoBaTh TMOHATUSIMH: OIpEACNICHHe, aKCMoMa, Teopema,
JI0OKa3aTelIbCTBO; ~ YMEHUE  pacrno3HaBaTb  HCTUHHBIE U JIOXKHBIE
BBICKa3bIBAHUS, MPUBOAUTH NPUMEPhl U  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BHICKA3bIBAHUM

YMeHue onepupoBaTh MOHATHSMHU: HATypajlbHOE YHCIO, HPOCTOE U
COCTaBHO€ YHCJIO, JIETUMOCTh HATYpaJIbHBIX YUCEN, MPU3HAKU JEIUMOCTH,
[EJI0€ YUCIIO, MOJIYJIb YKciia, OOBIKHOBEHHAsI APOOb M JeCATHYHAs IPOOH,
CTAHJAPTHBIA BUJ YUCJA, PALMOHAIBHOE YMCIIO, UPPALUOHAIBHOE YMCIIO,
apudmeTnyecKuil KBaJApaTHBIM KOPEHb; YMEHHUE BBHIMIOTHATH ICHCTBUS C
YUCJIaMH, CPAaBHUBATH M YIOPSAJOYMBATH YMCIIA, MPEACTABISITH YUCIA Ha
KOOPAMHATHOU IIPSIMOM, OKPYTJIATH YUCIIA, YMEHHUE JeIaThb IPUKUIAKY U
OIIEHKY pe3yJIbTaTa BEIYMCICHHI

YMeHne onepupoBaTh NOHSATHSAMH: CTEIEHb C IEJNBIM  [OKa3aTeseM,
apudmeTnyecKuil KBaJipaTHbI KOPEHb, MHOTOUJIEH, ajredpanyeckas 1poob,
TOXKJIECTBO, 3HAKOMCTBO C KOPHEM HaTypallbHOW CTeneHH OoIIbIie
€IMHUIIB; YMEHHUE BBITIONHATH Pacdy€Thl Mo (opMmyiam, mpeoOpa3zoBaHUs
IETIbIX, JPOOHO-PAIMOHATBHBIX BBIPQKEHUH M BBIPAKCHUH C KOPHSIMHU,
pa3iioKeHne MHOTOYJICHA HA MHOXHTENH, B TOM YHCIIE C MCHOJIb30BaHHEM
(GopMy pa3HOCTH KBaJIpaTOB M KBapaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh IMOHATHUSAMHU: YHUCIOBOE PAaBEHCTBO, YPaBHEHHUE C
OJIHOM NEPEMEHHOM, YHCI0BOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOMN;
yMEHUE pelaTb JIMHEHHbIE W  KBaJpaTHble YypaBHEHHUs, JpOOHO-
paloHaIbHbIE YPABHEHNUS C OJHON NIEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHMH, JTMHEHHbIE HEPABEHCTBA M UX CUCTEMBI, KBaJIpaTHbIE U JIPOOHO-
palUOHAJIbHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM, B TOM 4YHUCJIE IIPU
peleHuu 3a1ad U3 JOpYTrUX IPEAMETOB M IPAKTUYECKUX 3a]ad; yMEHHUE
UCIIOJIB30BaTh KOOPJAMHATHYIO IPSAMYI0 U KOOPAUHATHYIO IUIOCKOCTH JUIS
n300paskeHus! pelIeHN ypaBHEHHI, HEPAaBEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHSAMU: (QYHKUUS, TpaduK (QyHKIUH, HYIHA
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, NMPOMEXYTKH BO3PACTaHMS,

yObIBaHMs, HauOoJbIlee W HaMMEHbIIee 3HAUYCHUS (YHKIMU; yMEHUE
ONEpHUPOBATh TMOHATHAMHU: TpsAMas TPOMOPIHOHAIBHOCTh, JHHEWHAs




byHKIMSA, KBagpatuyHas (QyHKIUS, oOpaTHas MPOMOPIHOHATBHOCTS,
napabosna, rurnep0oiia; yMEHUEe CTPOUTh TpapuKu (YHKIUH, HCIIOIB30BaTh
rpadUKu 7S ONpENeNICHUs] CBOWCTB TPOLIECCOB M 3aBHCUMOCTEH, LIS
peuieHusl 3a1ad M3 JPYruX YYeOHBIX IMPEIMETOB U PEAIbHOM >KU3HU;
YMEHHUE BBIPAXKaTh (DOpMyJIaMH 3aBHCUMOCTH MEXTY BEITHUYNHAMHU

YMeHne onepupoBaTh MOHATUSMU: MOCIIEI0BATEILHOCTD, apupmMeTuyecKas
U TeOMeTpUyecKas IMpOrpecCud; YyMEHHE HCIOb30BaTh CBOWCTBA
noceA0BaTeNbHOCTEN, POPMYIIBI CyMMBI U OOILIEro 4ieHa MpU PEIIeHUU
3aJa4, B TOM 4YHCJE 3aJad U3 JIPYTUX Y4eOHBIX MPEIMETOB U peabHON
KU3HU

YMeHue pemats 3a/1a4u pa3HbIX THUIOB (B TOM YMCIIE HA MPOLEHTHI, JOIH U
YacTH, JBHKEHUE, paboTy, LIEHy TOBapOB M CTOMMOCTb MOKYIOK M YCIYT,
HAJIOTH, 3aJaud W3 O0OJAaCTH YHpPAaBJICHUS JIMYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); YMEHHUE COCTaBIISATh BBIPAKEHUS, YpPAaBHEHUs, HEPABEHCTBA U
CHUCTEMBI MO YCIOBHIO 33JauM, HCCIEAOBATh IOJYYEHHOE pEIIEHUE |
OIICHUBATH MPABAONOI00HOCTh MOTYUYCHHBIX PE3YIbTaTOB

VYMeHHe onepupoBaTh MOHATUAMHU: (PUrypa, TOUKa, OTPE3OK, MpsMas, JIyd,
JOMaHasi, YroJl, MHOTOYT'OJbHUK, TPEYTOJIbHUK, PAaBHOOCAPEHHBI W
PAaBHOCTOPOHHHH TPEYTOJBHUKH, TMPSMOYTOJIBHBINA TPEYTONbHUK, MEIHaHa,
Ouccekrpuca " BBICOTA TPEyTroJbHUKA, YeTHIPEXYTOIBHHUK,
napauenorpaMm, poMoO, MPsIMOYTOJIBHUK, KBaAPaT, TPANELUs; OKPY>KHOCTb,
KpYT, KacaTenbHasi; 3HAaKOMCTBO C IIPOCTPAHCTBEHHBIMHU (DUTYpPaMH; YMEHHE
pemiate 3a/Ja4d, B TOM YHUCIE M3 IOBCEIHEBHOW >KM3HHU, HA HAXOXKICHUE
TeOMETPUYECKUX BEJIMYMH C NPUMEHEHHEM H3yYCHHBIX CBOWMCTB (uryp u
daxToB

10

YMeHue omnepupoBaTh TMOHSATHSMM: PABEHCTBO  (UTYp, PABEHCTBO
TPEYTOJIbHUKOB; I1apauIeIbBHOCTh U INEPHEHAUKYJISIPHOCTD IPSAMBIX, YIOJ
MEXY MPSIMBIMH, NEPIECHANKYJIISIP, HAKIOHHASA, IPOEKIMs, mogodue ¢uryp,
NOJOOHBIE TPEYTOJIbHUKU, CUMMETPHsS OTHOCUTEIIBHO TOYKH U TPSIMOM;
YMEHHE pAaclO3HaBaTh pPABEHCTBO, CHUMMETPHIO U Tojo0Hue ¢uryp,
MapaJUIEIBbHOCTD U MEPIEHINKYISIPHOCTD MPSAMBIX B OKPYKAOIIEM MUDPE

11

YMeHue omnepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSHHE, YTroa (BeTUYHMHA
yIia, CHHYC U KOCHHYC yTila TPeYroJbHUKa), IIIOIa/ib; YMEHHUE OLIEHUBATh
pa3Mepbl IPEIMETOB U 0OBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE MTPUMEHSITh
(dbopMyIIbl IEpUMETPa U TUIOMIAA MHOTOYTOJLHUKOB, JJTUHBI OKPY>KHOCTH U
WIOMIad Kpyra, oObeMa MpsSMOYTOJBHOTO Mapaljielienuneaa; yMeHHe
HpHMeH}ITL HpI/ISHaKI/I paBCHCTBa TprrOJIBHI/IKOB, TeopeMy (0] CYMMC yr JIOB
TpeyrojabHuKa, Teopemy Iludaropa, TpUrOHOMETPUUYECKHUE COOTHOIICHUS
JUJISL BBIYMCIICHUS! JJIUH, PACCTOSIHUM, TIOIIAIEH

12

VYmenne  u3zoOpaxkaTb  miockue  (GUIypbl U HUX  KOMOWHAIWH,
NPOCTPAaHCTBEHHbIE ~ (UTYpPHI OT pPYKH, C TOMOILIbIO  YEPTEKHBIX

HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB IO TCKCTOBOMY HUJIM CUMBOJIbHOMY
OITMCaHUIO

13

YMmeHue ONCpUPOBATh IMOHATHUAMHU: HNPAMOYIOJIbHAd CHCTCMa KOOPAWHAT,
KOOpAUHATBI TOYKH, BECKTOP, CyMMa BCKTOPOB, MMPOU3BCACHHUC BCKTOPA Ha
YUCJIO0, CKaJIIpHOC IIPOU3BCACHUC BCKTOPOB; YMCHHC HCIIOJIb30BATh




BEKTOPBI U KOOPAUHATHI ISl MIPEACTABICHUS TaHHBIX U PEIICHUS 3a1ay, B
TOM YHCJIE U3 JIPYTUX YUYEOHBIX MTPEAMETOB M pEaIbHOM KU3HU

14

YMeHue onepupoBaTh NOHATUAMU: CTOJIOMKOBBIE U KPYTOBBIE JHAarpaMMbl,
TabJIMLBI, cpeiHee apuPMeTUUECKOE, MeIaHa, HauOOJIbIIee U HaUMEHbIIIEE
3HaYeHMWs,  pa3Max  4YHUCIOBOro  Habopa;  yMEHUE  WU3BJIEKATb,
MHTEPIIPETUPOBATh U MpeoOpa3oBeIBaTh UHPOPMAIIHIO, PEICTABICHHYIO B
Tab/IMIax ¥ Ha JMarpaMmax, OTPaKalollyl0 CBOMCTBA U XapaKTEPUCTUKU
peaJIbHbIX MPOILIECCOB U SIBICHUN; YMEHHE paclo3HaBaThb H3MEHYMBBIE
BEJIMYMHBI B OKPY’KAIOLLEM MUPE

15

YMeHue onepupoBaTh MNOHATUSAMHU: CIy4YallHBIM ONBIT  (CIy4yalHBIN
OKCIIEPUMEHT),  JJIEMEHTapHOE  COOBbITHE  (DJIEMEHTApHBIA  HMCXOM)
CIIy4ailHOrO OmbITa, CllydallHOE COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHE
HaXOAUTh BEPOATHOCTH CITy4aiHbIX COOBITHIA B OTIBITaxc
PaBHOBO3MOYHBIMU 3JIEMEHTAPHBIMHU COOBITHSMHU; YMEHHUE pellaTh 3aJauu
METOJIOM OpraHH30BaHHOIO Iiepedopa M C HCIOJIb30BAHUEM IIpaBUiIa
YMHOKEHUS; YMEHHE OLEHUBAaTh BEPOSTHOCTU pealbHbIX COOBITHH U
SBJICHUHM, MMOHUMATh POJIb MPAKTHUECKH JOCTOBEPHBIX M MaJOBEPOATHBIX
COOBITUIl B OKpY’KAalOIIEM MHpPE U B JKU3HHU; 3HAKOMCTBO C IOHATHUEM
HE3aBUCHMBIX COOBITHI; 3HAaKOMCTBO C 3aKOHOM OOJBIIMX YHCEI U €ro
POJIBIO B MAaCCOBBIX SIBJICHUSIX

16

YMeHue BbIOMpATh MOIXOASIINI M3YUSHHBIH METOJ JJIS PELICHUs 3a]auHu,
IIPUBOAUTH INPUMEpPbl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B IpUpOJE U
JKU3HM, DPACIIO3HABAaTh IIPOSBICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
OIMUCBIBaTh OTJEJIbHBIE BBIJAIOLINECS PE3YJbTaThl, IIOJy4YEHHBIE B XOJ€
pPa3BUTHSA MATEMAaTUKU KaK HAyKH, IPUBOJWUTH NPUMEPBI MAaTEMaTHUECKHUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON M BCEMUPHOU HCTOPUN




IHEPEYEHD 2JIEMEHTOB COIAEPXKXAHUA, IIPOBEPAEMBIX HA OI'9
11O MATEMATHUKE

Kon
1

HpOBepﬂeMblf/i IJIEMEHT COACPKAHUSA

Yucna ¥ BEIYACICHU

1.1

HaTypaJ'ILHBIC H [CIbIC YHCIa. HpI/IBHaKI/I JACITNUMOCTH LECIIBIX YHUCCIT

OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOH, MPOLEHTHI, OECKOHEUHbIE MEPUOTNYECKUE

1.2 xpobir
1.3 Panmonaneueie uncna. ApudmMerndeckue onepanuu ¢ paluoHAIbHBIMHI YUCIaMU
1.4 JlelicTBUTENbHBIE YUCTa. APH(PMETHIECKHE OTIEPALIH C ACHCTBUTEILHBIMU YHCIAMU
L5 HpH6Jm>Ké1iHHe BBIUNCJIEHMS], ITPaBUJIa OKPYIJICHUS, IPUKHU]IKA U OLIEHKA pe3yJibTaTa
BBIUMCIIEHUI
2 AnreOpanueckre BbIpaKCHUS
2.1 bykBeHHbIE BbIpa)XKeHHUS (BBIPAXKEHUSI C IEPEMEHHBIMU )
29 Crenens ¢ nenabiM nokazareneM. CTeneHs ¢ palluoHaIbHbBIM MoKkazareneM. CBolicTBa
) CTCTICHU
23 MHoro4ieHs!
24 Anrebpanueckas qpoOb
)5 ApudmMernuecknii KOpeHb HATypaJIbHOW cTerneHu. J[elcTBusC apupMeTHICCKUMHU
' KOPHSIMHM HaTypajibHON CTEIEHU
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Llenbie u 1poOHO-paIOHANIbHBIE ypaBHEHUsI. CUCTEMBI U COBOKYITHOCTH YPaBHEHHUI
32 Ilenbie U npoOHO-panioHANIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
’ HEPaBEHCTB
33 Perttennie TeKCTOBBIX 3a1a4
4 YucnoBble NOCIEI0BATENBHOCTH
4.1 IlocnegoBaTenbHOCTH, CITOCOOBI 3aJaHMS MTOCIEA0BATEILHOCTEH
42 Apudmernueckas u reoMmeTpudeckas nporpeccun. @opmya cI0KHBIX TPOLIEHTOB
5 OyHKIMH
Oynk1ys, cnocoOsl 3aganus dynkuun. ['paduk dyakmuu. O6IacTh onpeneneHus u
51 MHO’KeCTBO 3HaueHui QyHkuuu. Hynmu Qynkuun. [IpoMexyTku 3HaKOMOCTOSHCTBA.
o [TpoMexyTK MOHOTOHHOCTH (YHKUIMU. MaKCUMyMbl U MHUHUMYMBI (YHKITHH.
Haubonbiiee u HanMeHblee 3HaUeHne (YHKIIUU Ha TPOMEKYTKE
6 Koopaunats! Ha IpsAMON U TNIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapTOBBI KOOPAVHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomeTrpuueckue Gurypsl u UX CBOWCTBA
7.2 TpeyronbHUK




7.3 MHOroyrojapsHUKI
7.4 OKpy>XKHOCTb M KpYyT
7.5 N3mepenne reoMeTpu4eCKuX BEINYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomMOunaTopuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI VYUEHUKA

1.

VYuebnuk: Matemartuka. Anredpa. 7-i1 kjnacc: yriryOJIeHHbIH ypOBEHb: yueOHOe
nocobwue; ABtropsl: FO.H. Makapsrues, H.I'. Munatok, K.M. Hemkos, 1.E.
®eoktucro. AO "N3narensctBo "l[IpocBemienue".

. YueOnuk: Marematuka. Anre0Opa. 8-if kiacc: yriyOJIeHHbIM YPOBEHb: yueOHOE

nocoobue; ABtopsl: FO.H. Makapsiuer, H.I'. Munnarok, K.1. Hemkos, U.E.
®eoktucro. AO "N3narensctBo "l[IpocBenienue".

. YueOnuk: Marematuka. Anre0pa. 9-if kiacc: yriyOJIeHHbIM YpOBEHb: yueOHOE

nocobwue; ABropsl: FO.H. Makapsrues, H.I'. Munatok, K.M. Hemkos, 1.E.
®eoktucro. AO "N3narensctBo "l[IpocBemienue".

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

l.

YuebHoe nocobue. Marematuka. Anredpa. 9-if kiacc: yriyOJIeHHbIM YPOBEHb;
Astopsl: F0.H. Makapsrues, H.I'. Munarok, K.1. Hemkos, U.E. @eoktucTos.
AO "UznatensctBo "IIpocBemenue".

. Meroauueckoe mocobue s yunurens. Marematuka. Anredpa 7-9-e kiacchr:

yrayOJIeHHBIN YPOBEHb; DiIeKTpoHHas (hopMa yueOHOro mocoousi. ABTOPHI: A.
B. CemenoBa, A. C. Tpenanuna, W. B. Amenko, nox penakuueit 1. B. fAmenko
AO "UzparensctBo "[IpocBemenue".

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET

1. Enunoe conepkanue oo01miero oopasoBanus. MeToauueckue MaTepuallbl.

(https://content.edsoo.ru /)

2. HHOC Mos mixona (https://myschool.edu.ru /).
3. bubmmoteka IIOK ( https://Mouypoku.pd/).

JAEMOBEPCHUHM OHEHOYHbBIX MATEPHUAJIOB


https://myschool.edu.ru/
https://content.edsoo.ru/

Hrorosasi KOHTpobHAsA padoTa (Yriay0JieHHbI YPOBEHb)
7 Ki1acc

Bapuaur 1

Pewmivre ypapaenue:

)2_x_2x+1 _3x-5

i) 6 A

6)6x —(x+ 3P =4x-(x + 2) - 5;

B) 3%°-2=1,

3amUInUTe MHOMECTBO 3HAYEHHUI NepeMeHHOH a, P KOTOPBIX BBI-

@’ +2a-3 __a’>+3a
5a - a? 1,21a® - 49

(-'2&2 }6 . ("'ﬂbz )3

8 - (a*b)®

HEe HMeeT CMBIC)IA.

paxkeHue

M HAWAHTe €ro 3HAYEHHE

¥npocTuTe BRIpaXkeHHe

d 1
PRI R
mpr @ = < 7

ITemexox paccumTa, 4TO, ABMTAACH C ONPeAeNeHHON CKOPOCTLIO,
OH npoliner HameueHHulit nyTs 3a 2,5 u. Ho, yBeuyus CKOpOCTE
Ha 1 KM/4, or mpomen aToT nyTh 3a 2 4. Haliaure aIuHy nyTH.
2x,ecmn -3 < x <1,

3-x,ecanl < x <5,

Iocrpoitre rpaduk pyHKIMH Y = {

Ilo rpaduxy onpenenure:

a) HauOoJblllee ¥ HaMMeHbIlee 3HAYEeHHA GYyHKIHH;

6) cyMMy LeJIbIX 3HAYeHHI apryMeHTa, IPH KOTODPBIX 3HAYEHHA
GYHKIMY NOJOMHUTEIBHEI.

PasnoxuTe Ha MHOMXHTENH BhRIpAXKeHUEe
(@ — 2b)a + b)® + (a — b)® + 3b°,
3anuunTe ypapHeHue NPAMOi, TpoXoasllel yepe3 TOYKY nepece-
YeHus NpAMbIX 3x — y = 2 u 2y — x = 1 n napasnensHoi rpadury
ypasuesds 3(x —y + 1)=x - 2(y + 5).
x+y+z=4,
8. Pemure cucremy ypaBHeHHit (x + y — z = 2,
2x - y+z=1.




HTorosasi KOHTpPOJbHasA padoTa (yriy0.JieHHbIi YPOBEHb)
8 kiace

1 sapuanm

1. YopocTuTe BhIpaKeHWEe W MOCTPONTE ero rpaduk:

1 x+1 2
7 1 O e
Vx+1+1 Jx+1-1

2. Pemure ypaBHeHHne: a) a)

44 2x+7 3-x
7 T = ;
4—-x° x-2 x+2
2
6) (x* —2x-1) +3x* -6x-13=0.
3. HaiiguTe cyMMy Bcex meIOYHCIEHHBIX PellleHuHd HepaBeH-
22+ 222 +7
crBa: ————=21.
T-x
4. [Isa TpaKkTOpAa Pas3HOI MOIIHOCTH, paboTad OJ{HOBPEMEHHO,
Benaxanu mose 3a 2 4 40 muu. Ecau 6b1 mepBBIA TpaK-
TOp YBEJWYHJ CKOPOCTH BCIAMIKHK B 2 pasa, a BTOPOH —
B 1,5 pasa, To moJse 6b110 OBI BcnaxaHo 3a 1 u 36 Mu=H.
3a KaKoe BpeMA Beraxal Obl I1oJie IePBRIM TPaKTop, paboTas
¢ MEePBOHAYAJIBHOH CKOPOCTHIO?
5. BoiAcHNTE, KaKoe HAMMEHbIee 3HAYEHIE MOMKET IIPHUHHU-

MaTh CyMMa KBa/[paTOB KOpDHeH ypaBHEHUS
x* —(2a—3)x+a2 ~3a=0.




HTorosasi KOHTpPOJbHasA padoTa (yriy0.JieHHbIi YPOBEHb)
9 ki1acc

Bapuanm 1 K—9 (urorosas)

x-y y-x) x+y

x y ) xy
x:+2y=-2,
x+y=-1

*1. VnpocTure BHIpaxceHue [

+2. Pemnre cucremy ypasHeHHH {

*3. Peinnute HepaseHcTBo 3 + x < 8x - (8x + 7).
a-a . (a-l ]2

+4. VnpoctuTe BhipajkKeHHe =

a
x2-5x+6<0,

6. ITocrpoiiTe rpadur QyHKoun y = x2 - 4. YRaxure, NIpU
KaKHX SHavYeHHAX ¥ (QYHKUHA OPHHEMAET NOJNOXKHTENbHEIE
3HaveHHA.

7. B tepmepckoM xoaalicTBe nox rpeuuxy Onlro oTBeAeHO
apa yyactxa. C nmeproro cofpaan 105 1 rpeunxu, a ¢co BTOpO-
ro, MIOIAAL KoToporo Ha 3 ra Goawwme, cofpanu 152 u. Hail-
ANTEe NJIOINAAL KAMKAOro y4acTKa, €CJH HM3BecTHO, 4TO Ypo-
JKANHOCTL IPEYMXM Ha nepBoM yuacTKe Obina Ha 21 c 1lra
Goxnbine, YeM H& BTOPOM.

5. PemuTe CHCTEMY HepaBeHCTB {
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