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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sABIsSETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA 00ECIIEYMBACT U3yUCHHUE JIPYTUX AUCITUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IMKIOB, €€ OCBOEGHHWE HEOOXOAMMO IS
POAODKEHUs 00pa30BaHus U B TIOBCETHEBHOM XU3HU. PazButre y oOydaromumxcs
HAyYHBIX TPEJCTABICHUN O TMPOUCXOKIACHUN W CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocooe OTpaKeHUs MaTeMaTHIECKON HAyKOH SIBIIGHUI W TIPOIIECCOB B
npupojge M OoOIIeCTBE, POJIM MATEeMAaTHYEeCKOTO MOJIETUPOBAHUS B HAYYHOM
MO3HAHWUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHPOBO33PCHHS
¥ Ka4eCTB MBIIIICHUS, HEOOXOMUMBIX JIJISl QIalTallik B COBPEMEHHOM ITM(POBOM
obmiectBe. M3ydyenme anreOpbl oOecreyrMBaeT pa3BUTHE YMEHUS HaONIOAATh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpPeOyeT KPUTHUUYHOCTH MBILIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBUS W BBIBO/IBI,
dbopmynupoBath yrBepxkaAcHUSI. OCBOCHUE Kypca alreOpbl 00ecreynBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalolUXCs: OHHM HCHOJB3YIOT JIEyKTUBHBIE U
UHAYKTUBHBIE pacCyXACHHs, 0000IIeHne U KOHKPETU3allnio, abcTparupoBaHue u
anajorutro. OOyueHue  anreOpe  MpearnosiaraeT  3HAYUTEIbHBIH  O00BEM
CaMOCTOATEJIBHON JESITENIBHOCTH O00YyYalolUXCs, IO3TOMY CaMOCTOSATEIbHOE
pENICHHE 3a/1a4 SBIACTCS peanu3anue e TeIbHOCTHOTO MTPUHITUIA O0yYCHHUS.

B cTpykType nporpammsl yueOHOT0 Kypca «Anredpay i1t OCHOBHOTO OOIIET0o
o0pa30BaHUs OCHOBHOE MECTO 3aHMMAIOT COJAEPKATEIbHO-METONYECKUE JIMHHUM:
«Uucnma w BBIUKCICHUSN», «ANTEOpandecKue BBIPAKCHUS», «YPaBHECHUS W
HepaBeHCTBa», «Dynkmum». Kaxmas w3 3THUX coaepKaTeIbHO-METOIUYECKUX
JMHUMN pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUYEHUsSI Kypca, B3aUMOJICUCTBYS C
JIPYTUMHU €ro JUHUSAMU. B xome wu3ydeHHs yd4eOHOro Kypca OOyYaroIIuMMCs
MPUXOIAUTCS JIOTHYECKH PaCCyKIaTh, MUCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBsI3W ¢ 9TUM B TporpamMmy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpPbIE OCHOBBI JIOTMKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zJienax
MaTeMaTH4YECKOro o0pa3oBaHUsl U CHOCOOCTBYIOIIUE OBIAJCHUIO O0YyYaIOIIUMUCS
OCHOB  YHUBEPCAIBHOTO MaTemMaThueckoro s3bika. CoxaepkaTteabHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «Aunredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne mnuHMM «YWcna ¥ BBIYMCICHUS» CIYXHT OCHOBOW st
JAJIbHEHIIeT0 U3Y4YEHHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUSI MTOJIH30BATHCS AJITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCETHEBHOM
KU3HU. Pa3zBuTHE MOHATUS O YMCJIE HA YPOBHE OCHOBHOrO 00Iero oOpa3oBaHMS
CBS3aHO C pAlMOHAIBHBIMH M HUPPAMOHATBHBIMA YHCIAMHU, (HOPMHUPOBAHHEM



MPEACTABICHUN O JEHCTBUTEIHHOM YKCIIE. 3aBEPILIEHHE OCBOECHUS YUCIOBOU JTUHUU
OTHECEHO K CpeAHeMy 00111eMy 00pa30BaHHUIO.

Conepxanue IByX aire0pandeckux JUHUM — « AnreOpandecKkue BhIpaKeHUsD)
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (DOPMHUPOBAHHUIO Y OOYHAOIIMXCS
MaTEMaTUYECKOIo amnrmapara, HeoOXOJMMOIro Ui pEeuIeHUs 3ajad MaTeMaTHKH,
CMEXKHBIX IPEIMETOB U TPAKTHUKO-OPUEHTUPOBAHHBIX 33a/1a4. Ha ypoBHE OCHOBHOTO
oOuiero oOpa3zoBaHus y4eOHbIH MaTepHuall TPYNIUPYETCS BOKPYT PallMOHAIbHBIX
BBIpOKEHUI. Anredpa JEMOHCTPUPYET 3HAUEHUE MaTeMaTHUKU Kak s3bIKa Ui
IIOCTPOEHUSI MATEMATHYECKUX MOJENEH, ONUCaHHUA MPOLECCOB U  SBJICHHM
peanbHOro Mupa. B 3anaun oOyueHus aareOpe BXOAIT TaKkxKe JajdbHEeHIee pa3BUTHe
QITOPUTMHUYECKOTO MBIIUICHHSI, HEOOXOJUMOT0, B YACTHOCTH, JIJI1 OCBOEHUS Kypca
MH()OPMATUKKA, M  OBJAJICHHE HAaBBIKAMU  JIEAYKTUBHBIX  PACCYKICHUMU.
[IpeoOpa3zoBanne CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaX)EHUS,
CIIOCOOHOCTEM K MaTEMaTUYECKOMY TBOPYECTBY.

Copepxanve pyHKIMOHAIBHO-TpauecKol JIMHUK HAIlEJIEHO Ha TOJy4YeHHe
OOy4YaroIIMMUCS 3HAHUN O (PYHKUMSIX KaK Ba)KHEWIIEH MaTEeMaTUYECKON MOJENH
JUISL OTIMCAHUS ¥ UCCIIeI0BaHUS pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUI B IPUPOJIE U
obmrectBe. M3yueHue maTepuana cnocoOCTBYET pa3BUTHIO y O0YHAIOIINXCS YMEHUS
UCIIOJIb30BaTh pa3JIMYHbIE BBIPAZUTENbHBIE CPEJICTBA S3bIKA MATEMaTUKH —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduyueckue, BHOCHT BKJIaJ B (OpMUPOBAHME
MPEACTABICHUMN O POJIM MATEMATHUKHU B PA3BUTUU LIUBUIN3ALNU U KYJIbTYPBHI.

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax u3y4aeTcss ydeOHBI Kypc
«Anredpa», KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jieibl COACPKAHUSA:
«Uncna u BBIUKCICHUS», «ANreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA H
HEepaBeHCTBa», «DyHKIUNY.

Ha uzyuenue yue6Horo kypca «Anredpa» orBoaurca 306 yacos: B 7 kitacce —
102 gaca (3 gaca B Hefiento), B 8 kinacce — 102 yaca (3 yaca B Hezento), B 9 kjiacce —
102 yaca (3 yaca B HEZIEJIIO).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucji1a ¥ BBIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M NECATUYHBIC, TIEPEeX0] OT OAHOW (hopMbl 3amucu
npobeit k apyrou. IloHATHEe palMOHAJIBLHOTO YHCIA, 3alKCh, CpPaBHCHUE,
yHOpSAOYMBAHUE  PALMOHAIBHBIX uucen. Apudmerndeckue JeHCTBUS €
palMOHAJbHBIMU YKCIIaMH. PeleHne 3amad u3 peasbHON NMPAKTUKU HA 4YacTH, Ha
JpoOu.

Crenenb ¢ HaTypalbHBIM [IOKa3aTeJeM: OIpejaesieHue, mnpeoOpa3zoBaHue
BBIPQKEHUI Ha OCHOBE ONPEJIEICHHUS, 3alIUCh OOIBIINX yKcel. [IpoLeHTsl, 3anuch
MIPOLIEHTOB B BUJE JIpoOU U ApoOM B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4M Ha
IIPOLIEHTHI, PEIICHHE 3a7a4 U3 PEaIbHON IPAKTHUKHU.

IIpuMeHeHne TPU3HAKOB  JCIMMOCTH, PAa3JI0KEHHE HAa  MHOMKUTEIH
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTHM, B TOM 4HClIe TpsMas M oOparHas
IIPONOPLIHOHAIBHOCTH.

AJiredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKEHUS C IIEPEMEHHON. JlommycTuMbie
3Ha4YEeHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEKy BEIMYNHAMH B BUJE
¢dbopmynbl. Beraucnenus no gopmynam. [IpeoOpa3zoBanne OyKBEHHBIX BBIPAKEHU,
TOXKJECTBEHHO paBHbIE BBIpAKEHUS, MpaBuja MpeoOpa3oBaHUsI CYMM U
IIPOM3BEJICHUH, TpaBUiIa PACKPBITUS CKOOOK M IPUBEIECHUS OJOOHBIX ClIaracéMblX.

CBOIICTBa CTENEHU C HATYPAJIBHBIM OKA3aTENIEM.

OpHouneHsl U MHOrowieHbl. CteneHbs MHOTOWIeHA. ClIOXEHUE, BEIUYUTAHHE,
YMHOXXEHHE MHOI'O4JIEHOB. POPMYJIbI COKPAILIEHHOTO YMHOKEHUA: KBAAPAT CYMMBbI
U KBaapar pasHocTh. Popmyiia pa3HOCTH KBaApaToB. Pa3iioxkeHrne MHOIOYJIEHOB Ha
MHOXHUTEIIN.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEHUE, KOpEHb YpaBHEHHS, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCHJIBHOCTb YPAaBHCHUM.

JluHenHOe ypaBHEHHME C OOHOM MEPEMEHHOM, YHUCIO KOPHEH JIMHEHMHOIO
YpaBHEHUS, PELICHNE JTMHENHBIX ypaBHEeHUH. CocTaBlIeHHE YPaBHEHUM 110 YCIOBUIO
3a7a4u. Pelienue TeKCTOBBIX 3a/1a4 ¢ MOMOILBIO YPaBHEHHM.

JIuneiliHOEe ypaBHEHME C IByMsl IIEpEMEHHBIMU U ero rpaduk. Cucrema AByX
JMHEMHBIX YpPaBHEHUU C JBYMs II€peMEHHbIMHU. PelieHue cucrem ypaBHEHUU
criocobom moAcTaHoBKU. [IpuMeps! penieHus TEKCTOBBIX 3a7a4 C TOMOIIBIO0 CHCTEM
YpaBHEHUM.

DOyHKUMHA



Koopannara Touku Ha npssmoi. UucioBsle MpoMeKyTKU. PaccTosiHue Mexy
JBYMsI TOUKaMU KOOPAMHATHOMN MPSIMOIA.

[IpsimoyrosibHasi cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKHM Ha KOOPJAWHATHOM MiockocTh. [IpumMepsl rpadukoB, 3agaHHbIX (hOPMYJIaMU.
Urenne rpadukoB peasibHbIX 3aBUcUMOCTe. [lonstre hynkuun. ['paduk dyHKINM.
CpoiictBa ¢yukumii. Jluneitnas yukius, e€ rpadux. ['paduk ¢pynkuuu y = |x|.
['paduueckoe penieHre TMHEHHBIX YPAaBHEHUH U CUCTEM JIMHEWHBIX YPaBHEHUH.

8 KIIACC

Yucji1a ¥ BBIYUCTICHUSA

KBagparueiii kopeHb u3 uucna. [loHstue 00 wHppanuoHAIBHOM 4YHUCIHE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHAIBHBIX uynced. CBONCTBA apu(pMETHIECKUX
KBaJIPATHBIX KOPHEHN U X MPUMEHEHHE K PEe0Opa30BaHUIO YMCIIOBBIX BbIPAXKEHUI
Y BBIYHCIICHUSAM. JIeICTBUTEIBHBIEC YUCIIA.

CrerneHb ¢ LeabIM ITOKa3aTeseM H €€ cBoricTa. CTaHmapTHas 3alKCh YUCa.

AJiredpanveckue BbIpaKeHHU s

KBaapaTHbIil TpEXUIIEH, pa3IoKEHUE KBAPATHOIO TPEXWIEHA HA MHOKHUTEIH.

Anrebpanyeckass 1poOb. OCHOBHOE CBOWCTBO anreOpanyeckoil apoou.
Crnoxenue, BbIUMTAHHE, YMHOXXECHHE, JIeJIeHHE aireOpandeckux Jpooeil.
PanronanbHbIe BhIpaXXEHHS U UX TpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapartHoe ypaBHeHue, (hopMysia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCA K JIMHEMHBIM W KBaJAPaTHBIM.
[Tpocreiimne npoOHO-paOHAIbHBIE YPABHEHUS.

I'padmueckas uHTEpIpeTaLsl YPaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JUHENHBIX YpPaBHEHUM C JByMs IepeMEHHbIMHU. [IprMepsl pemeHust CUcTeM
HEJIVMHENHBIX YPABHEHU C IBYMS IEPEMEHHBIMM.

Pemienne TekCTOBBIX 3ajau alNreOpandeckum crocoOoM.

UucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO € OJTHOW MEPEMEHHOM.
PaBHOCWIBHOCTP HEpPaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJIHOW NEPEMEHHOM.
CucreMbl IMHEMHBIX HEPABEHCTB C OJIHOIN NEPEMEHHOM.

DOyHKIUU

[Tonstue pynkuuu. O0IacTh ONpeAeICeHUs U MHOKECTBO 3HAYEHU N (PYHKIUU.
CrnocoObl 3a1anust QyHKIMMA.

I'padpux ¢ynkuuu. YUrenune cBoiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpaukoB (QyHKUUH, OTPAKAIOLIUX PEAJIbHBIE TPOLIECCHI.



OyHKIAK, ONMUCHIBAOINNE TMPSAMYI0 H OOpaTHYI IPOIOPIIHOHAIBHEIC
3aBHCHMOCTH, MX rpaduku. PyHkuun y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEILICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucii1a ¥ BBIYUCTICHUSA

PanronanbHble 4KClia, UPpALMOHAIbHBIE YHCIIA, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIe ApoOr. MHOXKECTBO NEHCTBUTENBHBIX YUCEI, IEHCTBUTENIbHbIE YHCIIa
Kak OECKOHEYHBbIE JCCATHYHBbIC aApoOHu. B3auMHO O0JHO3HAYHOE COOTBETCTBUE
MEXKYy MHOKECTBOM JEHCTBUTEIIBHBIX YUCEI U KOOPAUHATHOMN IIPSMOM.

CpaBHeHHE [JEHCTBUTENBHBIX 4YHCEN, apuU(PMETHYECKHE JEHCTBUS C
JEACTBUTEIILHBIMU YUCIIAMHU.

Pa3mepbl 0OBEKTOB OKpYXalolero MHpa, JIUTEILHOCTh IIPOILECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnmxEHHOE 3HaUYCHHUE BEJIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyrieHue
yucell. [Ipuknika u oueHkKa pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUus U HEPABEHCTBA

JInnenHoe ypaBHeHue. PenieHre ypaBHEHUMN, CBOASAIIUXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIINXCA K KBAJIPATHBIM.
bukBanparHoe ypaBHeHue. [IpumMepsl pelienus ypaBHEHUNA TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemenue npoOHO-pallMOHANBHBIX ypaBHEHUU. PellleHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOIOM.

VYpaBHEeHHE C ABYMs MEPEMEHHBIMU M ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Pelienne cucrem AByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JHMHEWHOe, a JApyroe — BTOpoil cremeHu. ['paduueckas
MHTEPIIPETAlNs CUCTEMBI YPABHEHNUN C IBYMs IEPEMEHHBIMH.

Pemienne TekCTOBBIX 3ajau alNreOpandeckum crocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENHBIX HEPABEHCTB C OJHOW NHEpeMEeHHOM. Peuienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOMW NepeMeHHOW. KBaaparHble HEpaBEHCTBA.
['padmueckass MHTEpHpeTaluss HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMs
[IEPEMEHHBIMU.

DyHKUNHA

KBagpatuunas ¢ynkuus, e€ rpapuk u cBoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadoJIbl, 0Cb CAMMETPHUH MMAPaOOJIBI.

I'padukn byrkmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = x|, 1t ux
CBOMCTBA.

YucioBbIE OCIE10BATEILHOCTH U IIPOrPecCUm



[loHsiTHE YMCIOBOM MOCIENIOBATEIBHOCTH. 3aJaHME IOCJIEI0BATEIbHOCTH
pEKyppeHTHOH dhopMyIioii u HopMyIToit 1-TO YIeHA.

Apudmernueckas U reoMmerpuueckas mnporpeccun. dopmynsl xn-ro uieHa
apuU(PMETUUECKOI U T€OMETPUUYECKON MTPOTrPECCHUIl, CYMMBI IIEPBBIX # YJIEHOB.

N300paxkeHre WIEHOB apU(PMETHUYECKON M TeOMETPUYECKOM MpOorpeccHii
TOYKaMU HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN M 3KCHOHECHUUAIBHBIA POCT.
CnoXHbIE NPOLIECHTBHL.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yJibTaThl OCBOCHHMsS MpOrpaMMbl Y4yeOHOro Kypca
«Anrebdpa» XapaKkTepU3yIOTC:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpeca K IMPOUUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JOCTH)KEHHMSM  POCCHMCKUX
MaTE€MaTUKOB M POCCUMCKOM MaTeMaTH4ECKOW HIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTH)KEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJHEHHUIO 00513aHHOCTEN TpakaHWHA U peasin3allii ero
opaB, IMpPEICTaBICHUEM O MaTeMaTHYECKMX OCHOBaX ()yHKIMOHMPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYyp IPakJaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, ONPOCHI), FOTOBHOCTBIO K 00CYKICHHUIO 3STUYECKUX MPOOIIEM, CBI3aHHBIX C
IIPAKTUYECKUM IPUMEHEHUEM JIOCTMIKEHUN HayKH, OCO3HAHUEM Ba)XKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTUE€ B pEUICHUWM MPAKTHYECKUX 3a]ad
MaTE€MaTUYECKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0pa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUIsl YCHEWIHOM IpodeccroHalbHOM
NEeSATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIBHON TPAeKTOPUU 00pa30BaHUs U )KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEI;

4) acTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M  3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUH, YMEHUIO BUIEThH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NIO3HAHMSA:

OpUEHTaluel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MIPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTeMaTHMYeCKOM HaykuM Kak c@epbl UelIoBEYECKOU
JEATEIbHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYypOH KakK CpeJICTBOM
MO3HAHUSA MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIEIOBATEIbCKOM
NEeATENBHOCTH;



6) ¢usmyeckoe BocnuTtanue, (GopMHupoBaHHEe KYJbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TMPUMEHATh MATEMAaTUUYECKHE 3HAHUS B HMHTEPECAX CBOETO
3I0pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (370pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIM PEXXUM 3aHATAH W OTAbIXa, peryisapHas Qu3ndecKas
aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA PedICKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYyroro 4eIOBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHHE:

OpUEHTAlMEN HA MPUMEHECHUE MATEMaTUYECKUX 3HAHUU JIJTSI pEIICHUS 3a/1a4 B
00J1aCTH COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB U OIICHKH
UX BO3MOXXHBIX MOCJIEICTBUH VISl OKPYXKAIOIIEH Cpeibl, 0CO3HAHUEM TJI00aTIHLHOTO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) apanTanus K M3MEHSIOINUMCS YCJIOBHSM COUMAJBHOW M MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JICMCTBHUSIM B YCIIOBHUSIX HEONPEACIEHHOCTU, MOBBIIIECHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS y APYTUX JoAeH, MpuoOpeTath B COBMECTHOM AEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMM, B TOM 4YHCIE
dbopMyIHpOBATH UJEHU, TIOHSITHS, TUTIOTE3bl 00 00BEKTAX U SBJIICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHMH U
KOMIIETEHTHOCTEH, IIIaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEeMbIe pelIeHus U JCHCTBHSA, (POPMYJIHPOBATH W OICHUBATH PHUCKH H
MOCJIEACTBUS, (OPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTe/IbHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornueckue aeicTBM:

e BBIABJIATH U XapaKTEPHU30BATh CYNISCTBEHHBIC TPU3HAKH MAaTEMaTHICCKIX
O00BEKTOB, TOHATUN, OTHONICHWH MEXKIY TMOHATHIMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TIOHSATUW, YCTAHABIWMBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA i OOOOIICHHWS W CpaBHEHUS, KPHUTEPUU
MIPOBOJMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TPeoOpPa30OBHIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISAITH ~ MAaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM
NpOTUBOpeYMs B (akTax, JaHHBIX, HAONIONCHUAX W YTBEPKICHUSIX,
npeaiaraTh KPUTEPUH VIS BBISIBJIICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA,
JeNaTh BBIBOJABI C HMCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTYKTUBHBIX W
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
pa3dupaTh JT0Ka3aTeIhCTBA MAaTEMATHIYECKUX YTBEPXKICHUH (IIPsIMBIE H OT
MIPOTUBHOTO), MPOBOAWTH CAMOCTOSTEILHO HECIOXKHBIE T0Ka3aTelIbCTBa
MaTeMaTH4ecKux (aKTOB, BBICTPAWBATh aAPTYMEHTAIUIO, MPUBOIHTH
MPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpATh CIOCOO pelleHus ydeOHOW 3ajadd (CpaBHUBATh HECKOJBKO
BapUAHTOB pEIICHUS, BBIOMpaTh HaWOONEee MOAXOMIIMHNA C YIETOM
CaMOCTOSATEILHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOMPOCKHI KaK MCCIIEI0BATEIbCKUM MHCTPYMEHT IMO3HAHMS,
bopMyIupoBaTh BOMPOCHI, (UKCUPYIOLUIUME MPOTHUBOPEUHE, NpoOIeMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (OPMHPOBATH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHE;

MPOBOJUTh 1O CAMOCTOSITENIbHO COCTaBJIEHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE UCCIIEA0BAHKE IO YCTAHOBIEHNUIO OCOOEHHOCTEM
MaTeMaTH4YECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKy COOOI;
CaMOCTOATETHLHO (POPMYIUPOBATH OOOOIIEHNS U BBIBOJIBI IO pe3yJbTaTaM
MPOBEIEHHOTO HAOJIOJEHUS, UCCIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBAaTh BO3MOYKHOE pa3BUTUE MPOLECCA, a TaKKE BBIIBUIaTh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpMALUHU, JAHHBIX,
HEO0OXOAMMBIX /IS PELICHMS 3aauH;

BbIOMpaTh, aHAJIM3UPOBAaTh, CUCTEMATHU3UPOBaTh W HMHTEPHPETUPOBATH
MH(GOPMALIMIO Pa3IMYHBIX BUAOB U (POPM IIPE/ICTABICHHUS;

BBIOMpATh (QopMy TMpeAcTaBieHHs HWHGOpPMAIMU W UIUTIOCTPUPOBATH
pemiaemMble 3aJayd CXE€MaMHM, JAuarpaMMaMy, HWHOW Tpadukodl H uX
KOMOMHAIIMSIMHU;

OLIEHUBATh HaAEKHOCTh MH(GOPMALUU O KPUTEPUAM, NPEIIOKEHHBIM
YUHUTENIEM UIN CPOPMYIHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMYHI/IKaTI/IBHble YHuUBEpPCAJIbHLIC yqeﬁnble I[eﬁCTBHHZ

BOCIIPUHUMATH ¥ (POPMYITHPOBATH CYKJICHUSI B COOTBETCTBUHU C yCIOBUSIMHU
U LEeJIIMH OOILIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOJy PeIIeHUs
3aJla4yu, KOMMEHTUPOBATh MOJYyUYEHHBIN pe3yJIbTaT;

B X0JI¢ 00CYKJICHUS 3a/1aBaTh BOTIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
MPOOJIEMBI, perraeMon 3aa4u, BEICKA3bIBATh MJICH, HAIICIICHHBIE HA TTOUCK
pEIICHHs, COIMOCTABIATh CBOM CYXICHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaJiora, OOHapy»XUBaTh pPa3IMYUEe U CXOJCTBO MO3UIUHU, B
KOPPEKTHOU popMme HopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJbTaThl  PEIMICHHUS  3a7a4d,  JKCIEPUMEHTAa,
HCCJIeTIOBAHMSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (POpMAT BRICTYIUIICHUS
¢ yu€ToM 3aja4 MPE3eHTAIUU U OCOOCHHOCTEN ay/IMTOPUH;

MOHUMATh ¥ MCTOJIb30BaTh MPEUMYIICCTBA KOMaHIHOW U WHIUBUTYy ATbHON
pabOTHI MPU PENICHUH YICOHBIX MAaTEMAaTHIECCKUX 3a/1a4;

MPUHUMATH 1€JIb COBMECTHOU JEATEIHbHOCTH, TJIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM paloThl, pacmpeaensiTb BUABlI padOT, IO0TOBAPUBATHCH,
o0Cy>KIaTh MPOLIECC U pe3ysIbTaT padoThl, 0000IIaTh MHEHUS HECKOJBKUX
JIIOICH;

y4acTBOBaTh B TPyNmoBeIX (opmax paboTel (0OCyxkIeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U IPYTHE), BBIMOIHATH CBOIO YaCTh PaOOThI
U KOOPJAWHHPOBATH CBOM JCHCTBUSA C JAPYTMMH YICHAMH KOMAaH/IbI,
OIICHHBATh KA4E€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT IO KPHUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PeryasiTuBHbIE YHHMBepcaJbHbIe YYeOHbIe HeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIaH, allTOPUTM PEUICHUs 3aiaud (WM €ro
9acTh), BBIOMpATh CIOCOO peIIeHHS ¢ YYETOM HMMEIOIIHUXCS PECYypCcoB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHUPOBATh
BapUAHTHI pelIeHUI ¢ y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIb, 3MOHHOH3JIbeIﬁ HHTECJJICKT:

BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLiecca U pe3yJibTara
peleHnsa MaTeEMaTUYECKOM 3a/1auu;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IIPU PEILICHUU 3a7a4H,
BHOCHUTH KOPPEKTHUBHI B JIEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HAWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JIEITEIHbHOCTH OCTABICHHOMN LEIU U
YCIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaxXOJUTh OIKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI



K xonmy oOyuenus B 7 KJjacce OOyYarOMIMICS TOJYYHUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIbTATHI:

Yucji1a ¥ BBIYUCTICHUSA

BobinonHsATh, couyeTas yCTHbIE W THUCbMEHHBIE TPUEMBI, apuPMETHUECKUE
JIEUCTBUS C PAllMOHAIBLHBIMU YUCIIAMU.

HaxonuTe 3Ha4eHWs YHUCIIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HBbIE
criocoObl M MPUEMBI BHIYMCIICHUS 3HAUYCHHUI JPOOHBIX BBIPAKEHHUH, COIEp KaIINX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexoauTh OT 0mHON (OPMBI 3aMMUCH YUCEN K JIPYyroil (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOBh B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0ECKOHEYHYIO JECATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAJOUYUBATH PAllUOHAIILHBIC YUCIIA.

OKpyrJisTh yucia.

BBINONHATh NPUKUIKY U OLEHKY PE3ybTaTa BBIUUCICHHM, OLIEHKY 3HAYEHUN
YUCJIOBBIX BbIpaXXKEHUW. BBIMOMHATH NEUCTBUSA CO CTEMEHSMHU C HATypaJbHBIMU
MOKa3aTEISIMH.

[IpuMeHSTh PU3HAKU JETUMOCTH, Pa3I0KEHUE HA MHOKUTENN HATypalbHbIX
YHUCEN.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBSA3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPIHOHAIBHOCTHIO BEJIMYMUH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl PELICHHs 3a7a4 ¢ Y4ETOM OTPaHUYEHHM, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX 0ObEKTOB.

AnredpanvecKue BbIPpaKEeHUA

Hcnonw3oBaTh anreOpanyecKyro TEPMUHOIOTHIO U CUMBOJIUKY, TPUMEHATH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHaia.

HaxonuTe 3HaueHUs: OyKBEHHBIX BBIPAKEHUN NpPU 3aJaHHBIX 3HAYCHHSX
MIePEMEHHBIX.

BrinonusaTh npeodpa3oBaHus 1[EJI0T0 BEIPAXKEHUSI B MHOTOWICH NPUBEICHUEM
MOIOOHBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BBINONHATh yMHOXKEHUE OJIHOWIEHA HAa MHOIOYWIEH M MHOIOWIEHa Ha
MHOT'OYJIEH, TPUMEHSTH (hOPMYJIbl KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXHUTEIU C TIOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIET0 MHOKHUTEJIS, TPYIITUPOBKH CIaraeMblX, IPUMEHEHUS
bopMyIT COKpAIEHHOTO YMHOKEHUSI.

[IpuMeHsaTH MpeoOpa3oBaHUsl MHOTOWICHOB JJISI PEIICHUS] Pa3JIMUHbBIX 3a/1a4
13 MaTEMaTUKHU, CMEKHBIX TIPEAMETOB, U3 PEaTbHON MPAKTHUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYPAJIbHBIMU IOKA3ATEJSIMU IS
npeoOpa3zoBaHus BHIPAKECHHM.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHHs C OAHOM IEPEMEHHOW, MPUMEHsS IpPaBUIIA
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIbLHOMY emy. [IpoBepsTh, sBIIgEeTCS
JIM YUCJIO KOPHEM YPAaBHEHUSL.

[IpumeHsTh rpaduyecKre METObI IPH PEIIEHNUN JTMHEHHBIX YPABHEHUN U UX
CUCTEM.

[logOupaTes mnpuMepsl Map 4YUCEN, SBIAIONIMXCA PEIICHUEM JMHEHHOTro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CrtpouTh B KOOPAMHATHON IJIOCKOCTH I'pa(UK JMHEHHOTO YPABHEHUS C IBYMSI
NEPEMEHHBIMH, MOJIb3YSCh I'pa)KOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pewmiath cucrteMsl IByX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
quclie rpaguuecKu.

CocraBisiTh W pemarb JHWHEMHOE YPAaBHEHHWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMHU MO YCIOBUIO 3a7a4, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MOJTYYECHHBIN pe3yJbTar.

DyHKUMHA

N3o0paxath Ha KOOPJIMHATHOU MPSIMOM TOUKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YHCIIOBBIC IIPOMEKYTKH Ha
anreOpanyecKkoM S3bIKE.

OTMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpJAHWHATaM,
CTpOUTH Ipauky TMHENHBIX QyHKUUNA. CTpouTh rpaduk PyHKIUU y = [X|.

OnucelBaTh € NOMOIIbIO (DPYHKIMHA HM3BECTHBIE 3aBUCHMOCTH MEXIY
BEJINYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, I€HA, KOJMYECTBO, CTOMUMOCTD,
MPOU3BOAUTENLHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTe 3HaueHre QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii cnocod MpeACTaBICHHUs W aHalu3a WHGOpMAaIuH,
U3BJIEKATh U UHTEPIIPETUPOBATh MHGOPMAIINIO U3 TPaPUKOB peasbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Yucnaa 1 BIYMCICHUA

Hcnonp30BaTh HayajabHBIE NPEACTABICHUS O MHOYKECTBE JACHCTBUTEIIBHBIX
YuCcell JJIsl CPAaBHEHHUS, OKPYTJIEHUS] U BBIYUCIICHHM, N300pakaTh NE€HCTBUTEIbHBIC
YyCJla TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumensaTy noHATHE apudMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBa/IpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOAMMOCTHU KaJIbKYJIATOP, BBITOJIHSTH
npeoOpa3oBaHusl BBIPAXKEHUMN, COAEpPKAUIMX KBAJpPAaTHbIE KOPHH, HCHOJIb3YS
CBOWCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YHCEN C MOMOIIBIO JIECATUYHBIX
npoOeit u creneHelt yucna 10.



AnredpanvecKue BbIPpaKeHUA

[IpyMEHATP TMOHATHE CTENEHUW C LEJNbIM I0Ka3aTElIEM, BBINOJIHATD
npeoOpa3oBaHUsl BRIPAKEHUH, COJIEPKAITUX CTENEHHU C LEJbIM MTOKa3aTeIeM.

BbINOMHATH TOXKIECTBEHHBIE MPEOOPa30BAHUS PAIMOHATBHBIX BBIPAXKEHUM HA
OCHOBE TMPaBUJI ICUCTBUI HAl MHOTOYICHAMU U aJITeOpandecKuMH IPOOSIMH.

PacknaapiBaTh KBaApaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpuMeHsTH MpeoOpa3oBaHUs BRIPAKESHUM JJIsI PEIICHUST Pa3IMUHbBIX 3a7a4 U3
MAaTEMATHKH, CMEXHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewaty nuHEliHbIE, KBaJApaTHbIE YPAaBHEHUS U PallMOHAIbHBIE YpPAaBHEHUS,
CBOJIAIIMECA K HUM, CUCTEMBI IByX YPABHEHUH C JIBYMS IIEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUA U CUCTEM YPAaBHEHHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUeCKuX MpeICTaBIeHn (YCTaHABIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
nmpouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJIEIA C IIOMOIIBK) COCTABJICHUS YPAaBHEHHS WA CUCTEMbl YypaBHEHUHU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJYYEHHBII pe3ybTarT.

[IpuMeHATh CBOKMCTBA YUCIOBBIX HEPABEHCTB JIJ1s1 CPABHEHUS, OLICHKH, PEIIATh
JMHEWHbIC HEPABEHCTBA C OJIHOM MEPEMEHHOM U UX CUCTEMBI, J1aBaTh TpauUEeCcKyIo
WJUTIOCTPALMI0 MHOYKECTBA PELICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUMHA

[loHuMaTh W UCTONB30BaTh (PYHKIIMOHAJIbHBIC MOHITUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAUCHMS), ONPEACNSITh 3HaueHHEe (YHKIUMU O 3HAYEHUIO
apryMeHTa, ONpeIeNATh CBOMCTBA (PYHKINH 10 e€ TpaduKy.

Crtpoutb rpaduku dJIeMEHTapHBIX QYHKIIUN BUJIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIIUCHIBATH CBOJCTBA YHCIOBOH PYHKIIHH
o e€ rpadukxy.

K xoHiy oOyuenus B 9 kiacce OOyYarOMIMICS TOMYYHUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIbTATHI:

Yucji1a ¥ BBIYUCTICHUSA

CpaBHHBATh U YHOPSIAOUYNBATH PALTMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

BrimonHsTh apudMeTrudecKne ASHCTBUS C paIlMOHAIBHBIMU YHUCTIAMU, COYeTast
YCTHBIE U NMHUCbMEHHBIE MPUEMBI, BBIINOJIHATH BBIYUCICHHUS C UPPAlMOHAIbHBIMU
YUCIIaMHU.

HaxoauTts 3HaYeHUS CTENEHEN C LEJIBIMU IMOKA3aTEIIMU U KOPHEH, BBIYUCIISATD
3HAYEHUS] YUCIOBBIX BHIPAXKEHUI.

OKpyIJisiTh I€UCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY PE3yJbTara
BBIYMCJICHUH, OLIEHKY YMCIIOBBIX BBIPAKCHUM.



YpaBHeHUS U HEPABEHCTBA

PemaTe nuHENHbIE U KBaJIpaTHbIE YPABHEHHUS, YPABHEHHUSI, CBOSIIMECS K HUM,
npocTeriue ApoOHO-pallMOHATIbHBIE YPABHEHHUS.

Pemate cucteMsl NByX JMHEWHBIX YPaBHEHMM C JBYMs IIEPEMEHHBIMU W
CUCTEMBI JBYX YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIISICTCS JIMHEUHBIM.

Pemare TekcTOBble 3amauM  anreOpanyeckuM CrIocoOOM C  IOMOIIBIO
COCTaBJICHUS YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHUN C JBYMs IEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUA U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IpapuuecKuX MpeACcTaBlIeHuH (yCTaHaBINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa ypAaBHEHUM pELICHUS, €CIM HMEET, TO CKOJIBKO, U
nmpouee).

PemaTte nuHElHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, HU300paxkaThb
pelIeHre HEPaBEHCTB Ha YMCIIOBOMW NPSIMOM, 3alMCBHIBATh PELICHHUE C IMOMOILIBIO
CHUMBOJIOB.

Pemlatb  cucTemMbl  JTMHEHWHBIX  HEPABEHCTB, CUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpPaTHOE HEPABEHCTBO, HW300paXkaTb pELIEHUE CHUCTEMBI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA IIPU PELIEHUH PA3IMYHBIX 3a4a4.

DyHKUMHA

Pacnio3naBath (yHKIMHM H3y4eHHbIX BUJOB. Iloka3bIBaTh CXEMAaTHYECKH

pacmoioKeHHe Ha KOOPMHATHOM IITOCKOCTH rpadukoB QyHKIMM BUAa: y = kx, y =
kx +b,y=k/x,y=ax2 +bx + ¢, y=x3, y=\x, y = |x|, B 3aBHCHMOCTH OT 3HAYCHHiI
K02 (PHUIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth U HU300pakaTh CXEMATUYECKU IpapUKU KBaJpaTHUUHBIX (DyHKLUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIMI MO UX rpadukam.

Pacnio3HaBaTh KBajpaTUyHYyIO (QYHKIHIO 1O (HOpMYyJIE, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUH.

YuciioBbIe MOCT€10BATEIBLHOCTH W POrPeccUum

Pacnio3naBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO IPOTPECCUU NP PA3HBIX
crioco0ax 3aJaHus.

BbINOMHATE  BBIUMCIEHHMS C HUCHOJb30BaHUEM (OPMYJI N-ro 4ieHa
apu(MeTnyecKo u reoMeTpUYECKOM Mporpeccuii, CyMMbI MEPBBIX N UJIEHOB.

N300paxxkath wi€HBbl MOCIENOBATEIbHOCTH TOYKAMU HA KOOPJIUHATHOM
MJIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YMCIOBBIMH IIOCIIEIOBATEIBHOCTSIMH, B TOM
quCclIe 3a/1a4d U3 PeaIbHOM JKU3HHU (C MCIOJIBb30BAaHUEM KaJbKYJSATOpA, HU(POBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Kouun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM uudgpoBbie
Ne n/m P Kontpoabnbie | IlpakTudeckue (upp )
NporpamMmslI Bceero o0pa3oBaTe/ibHbIE
padoTbl padoThI
pecypchl
1 Yucna u BeIYKCIeHUs. PanimonanbHbIe 75 1 bubnuorexa [JOK
quciia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BbIpaXeHUs 27 1 hitps://m.cdsoo.rw/ 7841 5590
bubmuorexa [JOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6nmoreka [JOK
4 Koopaunarer u rpaduicu. dymiciu 24 ! https://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
> HosToperie i obobuerie 6 ! https:/m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME



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

8 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHMe pa3iesioB U TeM undposbie
Ne ni/m P Kontpoabnubie | IlpakTuueckn (upp )
NMPorpamMMmsblI Bcero o0pa3oBaTe/bHbIE
padoThbI e padoThbl
pecypcsbl
bu6mmoreka [JOK
1 Uucna u Beruncienus. KBagparHuele KOpHU 15 hitps://m.cdsoo.rw/7841 7af8
) Uucna u BerauciaeHus. CTeneHsb ¢ 1eIbIM 7 bubmuorexa [JOK
IOKa3areiemM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BbIPaKEHHUS. 5 | bubnuorexa [JOK
KBanpaTHbii TpExuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaKEeHHUS. 15 1 bubnnorexa [IOK
Anrebpanueckast 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHuenus u HepaBeHCcTBa. KBanpaTHbie 15 | bubnmoreka [JOK
YpPaBHEHUS https://m.edsoo.ru/7f417af8
VYpaBHeHust ¥ HepaBeHCTBA. CHCTEMBI bubnuoreka [IOK
6 . 13
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa [JOK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 hitps://m.cdsoo.rw/7841 7afg
bu6nmnorexa [JOK
8 PyHKIH. OCHOBHBIC OHATH > https://m.edsoo.ru/7f417af8
bubmnoreka [IOK
? Dynicun. ucnosie pyricimm ? https://m.edsoo.ru/7f417af8
bu6mmoreka [{OK
10 Hosroperme u 0bobmenne 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0



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

ITPOTPAMME




9 KUIIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM unppoBbIe
Ne i/m P Kontpoabsnsbie | IlpakTnyeckue (upp :
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| Yucna u BeiuncieHus. JledcTBUTEbLHbBIC 9 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bu6muorexa [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus n HepaBeHCTBA. CUCTEMBI 14 | bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.cdsoo.rw/7f419d08
but6mmoreka [IOK
> PynKumn 16 ! https://m.edso00.ru/7f419d08
bubmuorexa [JOK
q 1 1
6 MCJIOBBIE MOCJEI0BATEILHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CCTEMATH3AIUS 13 1 bu6mmoreka [IOK
3HAHUN https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposbie
Tema ypoka KonTpoabubie | IlpakTudyeckue
n/m Bcero u3ydeHusi | oOpa3zoBarTe/bHbIE
padoThI padoTbI
pecypcsbl
1 [ToHsiTHE palMOHATILHOTO YUCIA 1
) Apudmernueckue IeUCTBUS C |
paloHaIbHBIMU YHCTIAMHU
3 Apudmernueckue AecTBUS ¢ |
paloHaIbHBIMU YHCIAMHU
4 Apudmernueckue neicTBus ¢ 1
panoHaIbHBIMU YHCIAMHU
5 Apudmernueckue 1eicTBUs ¢ |
paIoHaIbHBIMU YHCTIAMHU
6 Apudmernueckue AeCTBUS C 1
paloHaIbHBIMU YHCTIAMHU
. CpaBHeHue, ynopsijounBaHue |
paloHaIbHBIX YHCE
2 CpaBHeHue, ynopsjouuBaHue 1
paloOHaIbHBIX YHCE
9 CpaBHeHue, ynopsjounBaHue 1
palOHaIbHBIX YUCEI
10 Crenenb ¢ HaTypaJIbHBIM | bu6nuoreka [IOK
roxkasarejieM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HaTypaIbHBIM 1 bubmuorexa IIOK



https://m.edsoo.ru/7f4211de

IIoKa3arcJICM

https://m.edsoo0.ru/71421382

12

Crenens ¢ HaTypaIbHBIM
MOKa3aTeneM

bu6mmoreka [JOK
https://m.edsoo.ru/7f42154¢

13

Crenens ¢ HaTypaIbHBIM
nokasaresuem

bubmuorexa [JOK
https://m.edsoo.ru/7f4218be

14

CreneHb ¢ HaTypaJIbHBIM
IIOKa3aTeleM

15

Pemenrie o0CHOBHBIX 3a/1a4 Ha
IpoOu, TPOLEHTHI U3 PeabHOM
MIPAKTUKU

16

Pemrennie ocCHOBHBIX 3a7a4 Ha
JIpOoOH, POIIEHTHI U3 PeaIbHON
MPaKTUKHU

17

Pemrenrie oCHOBHBIX 3a7a4 Ha
IpoOU, TPOLEHTHI U3 PeabHOM
MPAKTUKHU

18

Permrenrie oCHOBHBIX 3a7a4 Ha
JIpoOu, MPOLEHTHI U3 PeaIbHON
MPAKTUKHU

19

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YUCCII

20

HpI/I3HaKI/I ACJIMMOCTH, PA3TT0KCHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YUCEIT

21

Peanbubie 3aBucumoctu. [lpsimas u
oOpaTHas MPONOPLUHUOHATIBHOCTH

22

Peanbuble 3aBucumoctu. [Ipsmas u
oOpaTHasi IPOMOPIIMOHAIBHOCTH



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

Peanbnbie 3aBucumoctu. [lpsimas u

23
oOpaTHasi TPOMOPITMOHAIBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsmast u
oOpaTHasi IPOMOPITUOHATIBHOCTH
)5 Konrponsnas padora no teme
"PanoHanbpHble yncia'
26 bykxBeHHBIE BRIpaKeHUS bubmmorexa [IOK
y p https://m.edsoo.ru/7f41feec
27 dopMyibl
28 ®opMyibl
29 [Tepemennsie. Jlomyctrumble
3HAYCHHUSI TIEPEMEHHBIX
[IpeobpazoBanre OyKBEHHBIX
30 BBIPAKEHUI, PACKPBITHE CKOOOK U buGmorexa LIOK
p » Packp https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOTOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPAXKEHUI, PACKPBITHE CKOOOK U buGmnorexa [IOK
p » Packp https://m.edsoo.ru/7f41£fd70
MIPUBEJICHUE TTOT00HBIX CIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
32 BBIpA)XEHUH, paCKphITHE CKOOOK U
MIPUBEICHNE TTOJOOHBIX CIaraeMbIX
[Ipeo6pazoBanne OYKBEHHBIX
33 BBIpA)KEHUH, pacCKphITHE CKOOOK U
MIpHUBEICHNE TTOJOOHBIX CIaraeMbIX
14 CBoiicTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [JOK

II0Ka3aTcJIEM

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



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41feec

CBolicTBa CTENEHU C HATYPAJIbHBIM

bubmnoreka LIOK

35
IIOKa3aTeyeM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTETNIEHHU C HATYPATbHBIM bubnmoreka [JOK
MOKAa3aTeJIeM https://m.edsoo.ru/7f4218be
bu6mmorexa [JOK
37 Mroroteret https://m.edsoo.ru/7f42276e
bubmnoreka LIOK
M
38 HOTOICHR! https://m.edsoo.ru/7f422930
19 CrnoxxeHue, BBIYUTAaHNE, YMHOKECHHE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYUTAaHNE, YMHOKEHHE bu6mmorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422¢cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6nuoreka [IOK
MHOTI'OYJIEHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTAaHNUE, YMHOKEHHE bu6mmoreka [IOK
MHOT'O4JIEHOB https://m.edsoo.ru/7f423182
13 DopMyIbl COKPAIIEHHOTO bubnuorexa [JOK
YMHOXEHUSA https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPALLIEHHOTO bubnuoreka [IOK
YMHOXXEHUA https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALLIEHHOTO bubnuorexa LIOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
46 DopMyIIbl COKpALIEHHOTO bubnuorexa [IOK
YMHOKEHHS https://m.edsoo.ru/7f424£d2
47 @opMyIbl COKpAIEHHOTO bubmuotexa [JOK
YMHOKEHHUSA https://m.edsoo.ru/7f4251d0
48 PasnoxeHre MHOIOYJIECHOB Ha bubmuorexa IIOK



https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42154e

MHOXHUTCIIN

https://m.edsoo.ru/71423312

PazioxeHre MHOTOYIEHOB Ha

bu6mmoreka [JOK

49
MHOKUTEIIN https://m.edsoo.ru/7f4237fe
50 Paznoxxenrne MHOTOWICHOB Ha bubmuorexa [JOK
MHOKHUTEIIH https://m.edsoo.ru/7f4239de
51 PaznojkxeHrne MHOTOWICHOB Ha
MHOKUTEIIH
5) KontpoinbHas paboTta mo teme
"Anrebpanyeckue BeIpakeHus"
VYpaBHeHue, mpaBuia
53 peoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJILHOCTh YpaBHEHUH
JIuneitHOE ypaBHEHUE C OJJHOU
54 IIEPEMEHHOM, pEeIIEHUE JIMHENHBIX
YpaBHEHUU
JInneliHOE ypaBHEHHE C OTHOU
55 MEPEMEHHOM, pellICHUE JTMHEWHBIX bubmoreia HOK
P . P https://m.edsoo.ru/7f420482
ypaBHEHUH
JInneniHOE ypaBHEHHE C OAHOU
56 IIEPEMEHHOM, peLICHUE JIMHEMHBIX
YpaBHEHUH
57 Pemenne 3aga4 ¢ moMoIipsro bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
58 Pemenne 3aga4 ¢ moMoIpI0 bubmnoreka LIOK
YpaBHEHU https://m.edsoo.ru/7f420806
59 Pemenune 3aa4 ¢ TOMOIIBIO Bbu6mmorexa [JOK

YpaBHEHUN

https://m.edsoo.ru/7f4209a0



https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f4237fe

Pemrenue 3agad ¢ moMOIIbIO

bubmnoreka LIOK

60 YPaBHEHMH https://m.edsoo.ru/7f420e6e
61 JluneltHoe ypaBHEHHE C IByMS bubnmoreka [JOK
MepEMEHHBIMU U €T0 Tpadux https://m.edsoo.ru/7f427¢32
2 JIuHeiiHOE ypaBHEHUE C IBYMS bubnuoreka [JOK
MIEPEeMEHHBIMH H €0 Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEHMHBIX bubnuoreka [IOK
YPaBHEHUH C ABYMs IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ziByx JIMHEMHBIX
YPaBHEHUH C ABYMs IEPEMEHHBIMU
65 Cucrema )iByx JIMHENHBIX
YpaBHEHUH € JBYMS IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
YPaBHEHUH € ABYMs [IE€PEMEHHBIMU
67 Pemenue cucrem ypaBHEeHUI buommorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucreM ypaBHeHUN bubrorexa [IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEeHHI bubmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHHI
71 Pemenne cucreM ypaBHeHUN
7 Konrponsnas padora no teme bubnuorexa LIOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit Bubmmorexa [JOK
https://m.edsoo.ru/7f41de76
74 UucoBbie TPOMEKYTKU bubnuoreka [IOK



https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f420e6e

https://m.edsoo.ru/7f41dff2

75 UucoBble TPOMEKYTKH
76 Paccrosinue Mf’:)KI[y IIBEIMSI TOUYKaAMU
KOOPJMHATHOU TIPSMOi
77 Paccrosinue Mexy 1ByMsl TOUKaMU
KOOPJAMHATHOU IIPSMOM
73 [IpsiMoyronbHas cuctema bubmuorexa LIOK
KOOpAHUHAT Ha INIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsmoyronbHas cuctema bubnuorexa [JOK
KOOpIHUHAT Ha IIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpadukoB, 3a1aHHBIX bubnuoreka [IOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuorexa LIOK
dbopmytamMu https://m.edsoo.ru/7f41ed80
%) [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
23 Urenue rpauKoB pearbHbIX bubmuorexa [JOK
3aBUCAMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpa(i)I:IKOB peanbHBIX
3aBHUCHUMOCTEM
bubnuoreka [IOK
5 R https://m.edSO(])_.Iru/7f41 ef06
86 I'paduk dynkmmm
. . bubnuorexa [JOK
87 CBofictsa pymicuuit https://m.edSO(])_.Iru/7f41fO78
88 CaoiicTBa QyHKIIUN bu6morexa TIOK

https://m.edsoo.ru/7f41f1fe



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e16e

bu6mmoreka [IOK

89 Jlaneiinas QyHKis https://m.edsoo.ru/7f427282
N bu6mmoreka [IOK
20 Juneitnas yHKuus https://m.edsoo.ru/7f427412
91 IToctpoenue rpaduka TUHEHHOM bubnuorexa LIOK
byHKIIN https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TuHEHHON
byHKIAH
93 I'paduk pynkumu y =[x|
94 I'padux pynkumm y =[x|
KonTponbhas pabota mo teme
95 "KoopauHats! 1 rpaduku. bu6nuorexa [IOK
Oynkiun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
poBepoyHas pabora
HTorosast KOHTpOsIbHas paboTa /
96 Bcepoccuiickas npoBepouHas Bubmmorexa [JOK
p POBEP https://m.edso00.ru/71429c6¢
pabota
[ToBTOpEHNE OCHOBHBIX MOHATUN U
97 METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
98 METOJ0B Kypca 7 Kiacca bubnmorexa [JOK
OB KYP N ’ https://m.edsoo.ru/7f429f32
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJIOB Kypca 7 Kiacca buommorexa LIOK
OB KYP _ ’ https://m.edsoo.ru/7f42a0e0
000011eHE 3HAHUN
100 [ToBTOpEHNE OCHOBHBIX IMOHSATUH H

METOJIOB Kypca 7 Kjacca,



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f426d1e

0000111eHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUN

bu6mmorexa [JOK
https://m.edsoo.ru/7f42a27a

[ToBTOpEHNE OCHOBHBIX MOHATUN U

102 METOJOB Kypca 7 Kiiacca 1 bubmmorexa [IOK
FIOB KYP _ ’ https://m.edsoo.ru/7f42a900
000011IeHNE 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



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

8 KUIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
°
':;ﬂ Tema ypoka Beero KonTpoabubie | IlpakTudyeckue fl[;;:enuﬂ :;l;l;izzl;femue
padoTsbI padoThl pecypeni
1 KBanpaTHblil KOpEHb U3 YHUCIIa 1 bubmmorexa LOK
https://m.edsoo.ru/7f42d452
) [TonsaTue 06 nppanoHaIbHOM 1 bu6nuoreka LIOK
qucle https://m.edsoo.ru/7f42eaaa
3 JlecsTuunblie MPUOTMHKEHUS |
HPPALMOHATIBHBIX YUCEN
4 JlecsiTuuHble TPUOTMKEHUS |
HMPPALMOHAIIBHBIX YUCENT
5 JlelicTBUTENBHBIC YHCTIA 1
6 CpaBHeHUE 1€HCTBUTENBHBIX |
qucel
7 CpaBHEHME 1€HCTBUTENIbHBIX 1
yucen
2 Apudmernueckuii KBapaTHBIN |
KOpEHb
9 YpaBHeHue BUaa X* = a 1
10 CoiicTBa apuMeTndecKux | bu6nmoreka [JOK
KBaJIpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CoiicTBa apupmeTnyecKkux 1 bubnuoreka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
12 [Ipeobpa3zoBaHme YUCIOBBIX 1 bu6mmoreka ITOK



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

BBIPAYKEHHI, COJIEPIKALUX
KBaJpaTHBIE KOPHHU

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

[TpeobpazoBaHme YUCTOBBIX

13 BBRIpaKCHHH, COICPIKAIITNX bubmotera [IOK
P > CONCPXAT https://m.edsoo.ru/7f42dedd
KBaJpaTHBIE KOPHU
[IpeoOpa3oBaHue YHCITOBBIX
14 BBIpaXCHUH, COIEPKAIIINX bubmorera [IOK
p » COACPHaIl https://m.edsoo.ru/7f42¢0be
KBaJpaTHbIE KOPHU
[Ipeobpa3oBaHne YHCTOBBIX
15 BBIpAXXECHUI, COIepKaAIIUX bubmorexa TIOK
p » CONCPRatl https://m.edsoo.ru/7f42¢262
KBaJpaTHbIE KOPHU
16 Crerens ¢ eIbIM ITI0Ka3aTelIeM bubmorexa TIOK
t https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch Yucia.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T JIeMEHTapHbBIX YaCTHUIL J10 bubnuoreka [IOK
KOCMHYECKHX 0OBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIbHOCTh MIPOLIECCOB B
OKPY>KaIoIlleM MHUpe
13 CBoiicTBa CTENEHH C LIEJIBIM bubmuorexa [JOK
oKasarejieM https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIICHU C LIECIBIM bubmnoreka LJOK
IOoKa3aTejieM https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIEHH C LEIbIM bubmnoreka LIOK
TOKa3aTejieM https://m.edsoo0.ru/7f435648
21 CBoiicTBa CTEIIEHH C IIEJIBIM bubmuoreka [IOK
noka3aTeyieM https://m.edsoo.ru/7f43599a
22 CBoiicTBa CTENEHH C LIEJIBIM bubmuoreka [JOK



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f42e0be

IIoKa3arcJICM

https://m.edsoo.ru/7f435ed6

23 KBagparsslii TpéxuneH
24 KBanpaThslii TpéxuneH
25 Paznoxenue kBagpaTHOro bubmuotexa [JOK
TPEXUICHA HA MHOXKUTEIU https://m.edsoo.ru/7f42fd38
26 Pasnoxenne kBagpaTHOro bubnuorexa [JOK
TpEXUIICHA HA MHOXHUTEIHN https://m.edsoo.ru/7f42fd38
KonTponbHas pabota no temam
27 "KBanpaTtHsie kopHu. CreneHu. bubmmorera [JOK
KpazpaTibiii Tpexen” https://m.edsoo.ru/7f42ec80
bubmuorexa LIOK
28 Adrebparriecicast Apodk https://m.edSO(])_.Iru/7f4303 8
JonycTuMble 3HaUeHUS
29 MEPEMEHHBIX, BXOSIINX B
anredpanvecKue BbIPaKeHUs
JonycTuMeble 3HaUEHUS
30 MePEMEHHBIX, BXOISIINUX B
anredpanvyeckue BbIpakeHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpandeckoit 1podu https://m.edsoo.ru/7f4308e6
32 Corpatetie 1pobeii Etptfsj?/ljg:;sigr?/lif430a8a
33 Corpatnentiie 1pobeli Et?fs?/ljr?f:cll(sigrci/sf430f44
3 Coxpameiiie Apooeit Etlffsj?/ljﬁ:cli(sigr(z/sf4sof44
35 Cnoxxenue, BHIYUTAHUE, bubmnoreka LIOK

YMHOKCHHEC U ACTICHUC

https://m.edsoo.ru/7f43128¢



https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f430a8a

anreOpandeckux apobei

CroxxeHure, BEIYUTAHUE,

36 MHOKEHHUE U [EJICHUE Bubmiorexa OK
M A . https://m.edsoo.ru/7f4315c0
anredpandeckux apooeit
CnoxxcHue, BRIYUTAHUEC,
37 MHOXEHUE U [EIICHUE Bubmiorexa OK
Y A . https://m.edsoo.ru/7f4318c2
anreOpandecKkux aApooei
Cnokenue, BEIUYMTAHUE,
38 MHOKEHHUE U IEIICHUE Bubmorexa ITOK
Y 8 . https://m.edsoo.ru/7f431a20
anreOpandeckux apooeit
[IpeobpazoBaHue BhIpAKEHUH,
39 colepKalnx anredpandyeckue Bubmrorexa ITOK
Jleprkatt p https://m.edso0.ru/7f43259¢
npoOu
[IpeobpazoBaHme BhIpaKEHUH,
40 coepKalnx ainredpandyeckue bubmorexa LOK
Fepratl p https://m.edsoo.ru/7f432736
Ipoou
[IpeobpazoBaHme BBIpaKEHUH,
41 coeprKalnx anredpandyeckue bubmorexa LOK
Aleprrait P https://m.edsoo.ru/7f432736
npodu
4 KonTponbhas pabota no teme bubnuorexa LIOK
"Anrebpanyeckas ApoOp" https://m.edsoo.ru/7f431d36
Bbu6mmorexa [JOK
4 K
3 BANpATHOC ypaBHEHHe https://m.edsoo.ru/7f42eela
44 HemnonHoe xBanpaTHOE ypaBHEHHE bubmorexa IIOK
AP yp https://m.edsoo.ru/7f42eela
45 HemnomHoe kBagpaTHOEe ypaBHEHHE bubmorexa LOK
AP yp https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEH KBAJAPATHOTO Bbubmamnoreka ITOK



https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f43259c

ypaBHEHUSA https://m.edsoo.ru/7f42£158
47 ®dopmyiia KOpHEH KBaIpaTHOTO bubnuorexa LIOK
ypaBHEHUs https://m.edsoo.ru/7f42{3f6
43 ®opMya KOpHEH KBaIpaTHOTO bubnuorexa LIOK
ypaBHEHUSA https://m.edsoo.ru/7f42f5a4
bu6mmoreka [JOK
4 T B
? eopema breta https://m.edsoo.ru/7f42fef0
bu6mmoreka [JOK
50 T B
copema Breta https://m.edsoo0.ru/7f430076
51 Pemenue ypaBHeHUI, CBOAAIIUXCS bubnuorexa LIOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43c542
57 Pewrenne ypaBHeHUM, CBOAAIIMXCSA bu6nuorexa [IOK
K KBaJIpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimume qpobHO- bubmuotexa [JOK
panoHalIbHbIE YPAaBHEHUA https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimue qpobHO- bubnuorexa [JOK
pauroHaJIbHBIE YPABHEHUSA https://m.edsoo.ru/7f432b6e
55 Penienne TeKCTOBBIX 3a/1a4 C Bbu6mmorexa [JOK
ITIOMOILBIO KBA/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42{75¢
Penienne TeKCTOBBIX 3a/1a4 C bu6mmoreka [IOK
56 .
IIOMOIIBIO KBAJIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42{816
57 Konrponbnas padora no teme bubnuorexa LIOK
"KBanpaTtHble ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JIuHelHOe ypaBHEHHE C JBYMsI
53 NIepEMEHHBIMH, €ro rpaduxk,

IIPUMEPBI peIlIeH!s] ypaBHEHH B
LEJIBIX YUCIIax



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f432b6e

59

JIuneitHOE ypaBHEHUE C IBYMS
MepeMEHHBIMH, €T0 Tpaduk,
MIPUMEpHI PElIeHUs] ypaBHEHUH B
LEJbIX YUCIIax

60

JIuHeitHOE ypaBHEHHUE C IBYMS
MepEMEHHbBIMH, €ro rpadux,
MIPUMEpHI PEIICHUs] ypaBHEHUH B
LEJIBIX YUCIIaxX

61

Pemenne cucreM qByX JIMHENHBIX
YpPaBHEHHUH C JBYMS IEPEMEHHBIMU

62

Pemrenue cucreM qByX JIMHEHHBIX
YPAaBHEHUH C ABYMs IIEPEMEHHBIMU

63

Pemenue cucrem IByX JIMHEHHBIX
YPaBHEHUH C IByMsI IEPEMEHHBIMU

64

[Ipumeps! perieHus cucTeM
HEJIMHEMHBIX YPAaBHEHUH C JBYMSI
MIepEeMEHHBIMU

65

[Ipumeps! penieHus: cucteM
HEJIMHEMHBIX YPAaBHEHUH C JBYMSI
MEpEMEHHBIMU

66

I'paduueckas uHTEpIIpETALIUS
YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckas HHTEpIIpETALIUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMHU
U CUCTEM JIMHEMHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

bubmuoreka [{OK
https://m.edsoo.ru/7f43d6d6



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

Pemrenue TeKCTOBBIX 3a7a4 C

68
ITOMOIIIBIO CUCTEM YPaBHEHUI
69 Pemenne TekcTOBBIX 3a7a4 €
IIOMOIIBIO CUCTEM YPaBHEHUI
70 Pemenue TekcToBBIX 337124 C
IIOMOILBIO CUCTEM YPaBHEHUHN
71 UYucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 UucnoBble HEPABEHCTBA U UX
CBOMCTBa
73 HepaBeHcTBO ¢ 01HOM TTEpeMEHHOM
74 Jlunelinble HEpaBEHCTBA C OJTHOM bubnmoreka [JOK
IIEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f42¢692
75 JInneliHble HEPABEHCTBA C OJJHOMU bu6nuorexa LIOK
IIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f42¢840
76 JIuHeiinble HEPABEHCTBA C OHOMN
IIEPEMEHHON U UX pELICHHE
77 CucteMbl TMHEHHBIX HEPABEHCTB C bubnuorexa [JOK
OJIHOM MEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f42cb88
73 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmoreka [JOK
OJIHOM IEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cd2c
79 CucremMpl TMHEMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHON U UX PEIICHUE
N3o0pakeHue pereHus
N bubmuorexa [JOK
80 JIMHEMHOI0 HEPABEHCTBA U UX
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YMCIIOBOW MpPSIMON
81 H300pakeHne perieHus Bubauroreka IIOK



https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42cd2c

JMHEIHOr0 HEPABEHCTBA U UX
CHUCTEM Ha YMCJIOBOM MPSIMOM

https://m.edsoo.ru/7f42c¢9¢4

KonTponbHas padbota no temam

82 "HepaBenctBa. CructeMbl

ypaBHEHH"

bubmmoreka [IOK

83 Howsie Qyriimn https://m.edSO(I)_.Iru/7f433c12
84 O6acthb ornpeaeseHus u bubnmoreka [JOK

MHO>KECTBO 3HAUCHUN (QYyHKIIUU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3aanust QyHKIHIA
86 I'paduk pynkunn
%7 CaoiicTBa GyHKIINH, UX

oToOpakeHHe Ha rpaduke
28 Urenune u moctpoeHue rpadukoB

byHKIHI
29 [Tpumeps! rpadukoB GyHKINH,

OTpaXKAIOIINX PeabHBIE MPOLIECCHI

)
50 | wobpayio nponopuosase BrGiorexa LIOK

SABHCHMOCTH, WX rpadu https://m.edsoo.ru/7f434bbc
91 l'unep6omna

bub6nuorexa LIOK

92 T'nnepbona https://m.edSO(I)l.m/7f434362
3 | Tpadu ymauny =’ it medsons 34572
04 OyHKIMH y =X,y = X>, y = VX, y = bu6nuoreka [JOK

X|; rpaduueckoe penieHue

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



https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f434bbc

YPaBHEHUH U CUCTEM ypaBHEHHI

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcOB 7 U 8 KJIacCOB,

bu6mmorexa [JOK
95 000011eHNE 3HAHUH /
III HHu HAHHH https://m.edsoo.ru/7f4371aa
Bcepocculickas npoepoyHas
paborta
HTorosast KOHTpOJIbHAS paboTa /
96 Bcepoccuiickas mposepouHas bubnnorexa [IOK
p poBep https://m.edsoo.ru/7f434eb4
paborta
[ToBTOpEHNE OCHOBHBIX MMOHSATUH U
97 METOJI0B KypcoB 7 U 8 KJIacCOB,
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
98 METOJOB KypcoB 7 U 8 KIIacCOB bubmmorexa TIOK
A yp . ’ https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
99 METOOB KYpCOB 7 U & KiIacCOB bubmmorexa LIOK
FOB KYP . ’ https://m.edsoo.ru/7f437510
0000111eHHE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
100 METOIOB KYpCOB 7 U & KiIacCOB bubmorexa LOK
OB KYP . ’ https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
101 METOJI0B KypCcOB 7 U 8 KiIacCOB buGmorexa IIOK
/OB KYpeoB /1 ’ htps://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
bu6mmorexa [JOK
102 METOJIOB KypCOB 7 U 8 KJIacCOB,

0000111eHE 3HAHUT

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



https://m.edsoo.ru/7f437858
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f4371aa

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoJbnbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHusl

DJIeKTPOHHbIE
undposbie
o0pa3oBaTejibHbIE

pecypchl

PamuonannHbIe uncia,
HMppalrOHAJIbHBIEC YMCIIa, KOHEUHBIE
1 OECKOHEYHBIE ICCATUIHBIE APOOHU

MHOKECTBO ACHCTBUTEIBHBIX
YHUCCII; JIeiCTBUTEIbHBIC YHCIIa KaK
OCCKOHEUHBIE JACCATHUYHBIC ,Z[pO6I/I

B3anmHO 01HO3Ha4YHOE
COOTBETCTBUE MEXKy MHO)KECTBOM
JENCTBUTENBHBIX YHCET U
MHO>ECTBOM TOYEK KOOPAUHATHOU
IpsAMON

CpaBHeHHE JIEHCTBUTENIBHBIX YHCE,
apumeTnyeckue 1eUCTBUS C
JENCTBUTENbHBIMH YUCIIAMU

[TpubmmkE€HHOE 3HAUECHKE
BEJIMYMHBI, TOUHOCTh NPUOIMKEHUS

Oxpyrienue yucen

OkpyriieHne yucen

[Ipuknka v OLEHKa pe3yJIbTaTOB
BBIYHUCJICHUN

[Ipuknaka v OlleHKa pe3yJIbTaTOB
BBEIYMCIICHUN




JIuneitnoe ypaBHenue. Pemenue

bu6mmorex [JOK

10 i
YPABHCHIH, CBOMAIIXCA K htps://m.edsoo.ru/7f43bf66
JIMHEWHBIM
JInneiinoe ypaBHeHue. Pemenne
11 YpaBHEHUH, CBOJAIIUXCS K
JIMHEWUHBIM
KBagparHoe ypaBHenue. Pemienue BuG LIOK
noIMoTEKa
12 aBHEHHI, CBO c
YPABHCHHH, CBOMAMLIXCA K https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBanpaTtHoe ypaBHeHue. Pemenue Bu6 110K
nonroTeka
13 aBHEHMI, CBO cs K
YPABHCHHH, CBONAMIXCH https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
bu6mmoreka [JOK
14 bikBapaTHbIe ypaBHeHHs https://m.edsoo.ru/7f43c3d0
bu6mmorexa [JOK
15 bikBajpaTHbIe ypaBHCHHS https://m.edsoo.ru/7f43c3d0
IIpumepsl penieHus ypaBHEHUN
16 TPEThEN U YETBEPTOU CTEIICHEN
Pa3oKEHHEM Ha MHOXKUTEITH
IIpumepsl penieHus ypaBHEHU N
17 TPEThEN U YETBEPTOMU CTEIIECHEN
pa3NoXKeHHEM Ha MHOKUTETU
18 Pemenue 1poOHO-panioHaIbHBIX bub6nuorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenne qpo6HO-palinoOHATbHBIX bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43¢9b6
20 Penrenue TekCcTOBEIX 3a/1a4

anredpanvecKuM METOJI0M



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43bf66

21

Penrenue TekCTOBEIX 3a/1a4
anredpanvecKuM METOI0M

22

Pentenne TekCcTOBEIX 3a/1a4
anredpanvyeckuM METOJI0M

23

KonrponbHas padora o reme
"VpaBHeHUs ¢ 0O1HOM epeMeHHON"

24

VYpaBHEeHHE C IByMsI IEPEMEHHBIMU
U ero rpapuk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEeHHE ¢ IByMsI IEPEMEHHBIMU
U ero rpaduk

bubmnoreka LJOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema IByX JINHEWHBIX
YPaBHEHMH C IByMsI IEPEMEHHBIMU
U €€ perieHne

27

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHIA C IByMsI TIEPEeMEHHBIMHU
U €€ pereHne

28

Cucrema 1ByX JUHEHHBIX
YpaBHEHHIA C IByMsI IEpEMEHHBIMHU
U €€ pelieHne

29

Cucrema IByX JIMHEHMHBIX
YPaBHEHUU C ABYMS IIEPEMEHHBIMU
U €€ peuieHne

30

Pewenue cucrem 1ByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOU CTENEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemienue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JTUHEIHOE, a
Jpyroe — BTOPOM CTeneHn

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43d23a

Pemienue cucrem IByX ypaBHEHUH,

32 OJHO U3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOM CTENEHU
Pemenue cuctem ByX ypaBHEHUH,
33 OJHO M3 KOTOPBIX JIMHEIHOE, a
JIPyroe — BTOPOU CTENEHU
['paduueckas HHTEpIIpETALIUS
34 CUCTEMBI YpaBHEHUI C IBYyMsI
[IEPEMEHHBIMU
35 Pentenue TekcTOBHIX 3a/1a4
anreOpandeckuM crocoooM
16 Pemenne TekCTOBBIX 3a7a4
anreOpanveckuM CrocoooM
37 KoHnTtponbHas pabota 1o Teme
"Cucrembl ypaBHEHUI"
18 YucIiioBbIE HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubnuorexa LIOK
CBOIICTBA https://m.edsoo.ru/7f43ad5a
40 JIuneliHble HEpABEHCTBA C OJTHON bu6nuorexa [IOK
[IEPEMEHHOM U UX PEILLICHUE https://m.edsoo.ru/7f43af08
A1 JInHeliHbpIe HEPAaBEHCTBA C OHOMN bubmuotexa [JOK
IIEPEMEHHOM U UX PEILIECHUE https://m.edsoo.ru/7f43af08
47 JIunelinble HEpaBEHCTBA C OJTHOMN bubnuorexa [JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
13 CucTtembl TMHEWHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOM U UX PEIICHHE



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

CucTteMbl JTMHEHHBIX HEPABEHCTB C

44
OJHOU EPEMEHHON U X PEUICHUE
45 CucTtembl TMHEWHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOMN U UX PEIICHHE
46 KBazgparHble HEpaBEHCTBA U UX bubnuorexa LIOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBaznpaTHble HEpaBEHCTBA U UX bu6nuorexa LIOK
peluenue https://m.edsoo.ru/7f43b21e
43 KBagparHbie HEpaBEeHCTBA U UX bubnuorexa [JOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX
penieHue
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'padnueckasa uaTepopeTanus
51 HS ;I)BGHCTB U CI/ICTSMF;IG ABEHCTB C Bubmmorexa LIOK
p P https://m.edsoo.ru/7f43b098
JIByMsI [IEpEMEHHBIMU
['paduueckas MHTEpIIpEeTALIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYyMsI IEpEMEHHBIMU
53 KonTponbhas pabota no Teme
"HepaBenctna"
54 KBanpatuunas ¢pynkuus, e€ rpadux bubnuorexa [JOK
Y CBOWCTBA https://m.edso0.ru/7f4396¢6
55 KBanparuunas ¢pyHkius, e€ rpaduk bubnuoreka LIOK
Y CBOICTBa https://m.edsoo.ru/7f439842
56 KBanpatnunas Qynkuus, e€ rpadgux bubnuoreka LIOK



https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e

U CBOICTBA

https://m.edso0.ru/7f4399b4

57

[Tapa6omna, KOOpUHATHI BEPIINHBI
napaboJibl, 0Cb CHMMETPUH
napaboJbI

bu6mmorexa [JOK
https://m.edsoo.ru/7f439eb4

58

[Tapabona, KOOPAUHATHI BEPIIHMHEI
11apaboJibl, 0Cb CHMMETPUH
napadoJTkl

bubmuoreka [IOK
https://m.edsoo.ru/7f43a03a

59

[Tapabo:na, KOOpIUHATHI BEPILIUHBI
napaboIibl, 0Cb CHMMETPHH
napaboIIb

bubmuorexa [JOK
https://m.edsoo.ru/7f43alac

60

[Tapabomna, KOOpAMHATHI BEPIINHEI
napaloJIbl, 0Cb CHMMETPUH
napaboIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a3le

61

[Tapa6o:a, KOOpIUHATHI BEPIINHBI
napaboIIbl, 0Ch CHMMETPHH
napadoJIbI

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

62

[Tapabomna, KOOpUHATHI BEPITUHBI
napaboJibl, 0Cb CHMMETPUH
napaboJIbI

63

I'paduku pynkumii: y = kx, y =kx +

b, y=k/x, y=x3, y=vX, y=[X|

64

I'paduxu pynkmmii: y = kx, y =kx +

b, y=k/x, y=x?, y=vX, y=[x|

65

I'paduku pynkumit: y = kx, y = kx +

b, y=k/x, y=x*, y=vX, y=[X|

66

I'padpuku pynkowmii: y = kx, y =kx +

b, y=k/x, y=x°, y=VX, y=[x|

67

I'paduxu pynkmmii: y = kx, y =kx +



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

b, y=k/x, y=x3, y=vx, y=[X|

I'paduxu pynkmmii: y = kx, y =kx +

68
b, y=k/x, y=x*, y=VX, y=[x|

69 Konrponbnas pabora no reme bubnuorexa LIOK
"OyHkuun" https://m.edsoo.ru/7f43ab84

70 [TonsiTre yncmoBoOM bubmuorexa [JOK
MOCJIEI0BATEIIBHOCTH https://m.edsoo.ru/7f43e6¢6
3agaHue I0CIe10BaTeIbHOCTH

71 eKyppeHTHOH (HOpMYJION 1 bu6morexa TIOK
PEKYPP . PMY https://m.edsoo.ru/7f43ebda
dbopMyI10i n-ro wieHa

7 Apudmernueckas u bubmuorexa LIOK
reoMeTpuyeckas nporpeccuu https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u bubnuorexa LIOK
reomMeTpuyecKas porpeccun https://m.edsoo.ru/7f43f3b4
@opMyIIbI N-IO YjIeHa

74 apuMeTndecKoii u bu6nuoreka [JOK
r€OMETPUYECKON IIPOrPECCUH, https://m.edsoo.ru/7f43f58a
CYMMBI IIEPBBIX N YJIEHOB
®opMyIIbl N-IoO YJIeHa

75 apu(pMETHUECKON U bu6nuorexa [IOK
T€OMETPUYECKOU MTPOrPECCUN, https://m.edsoo.ru/7f43ef2¢c
CYMMBI IIEPBBIX N YWICHOB
®opMyIibl N-ro YjaeHa

76 apupMeTHYECKON U bubnuoreka LIOK
F€OMETPUYECKOU IIPOrPECCUH, https://m.edsoo.ru/7f43f0c6
CYMMBI [IEPBBIX N YWICHOB

77 @opMyJIbl N-TO WieHa bubmuorexa [JOK

apudmeTnyeckoil u

https://m.edsoo.ru/7f43172¢



https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43ebda

r€OMETPUYECKON MPOrpECCHUid,
CYMMBI IIEPBBIX N YJIEHOB

78

@opMyIIbI N-TO YIeHa
apupMETHIECKON 1
re€OMETPUYECKON ITPOTPECCUH,
CYMMBI [IEPBBIX N YICHOB

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f4318a0

79

N3o0pakeHue uaeHOB
apumernyeckoi u
reOMETPUYECKON IIPOrPECCUI
TOYKaMHU Ha KOOPJAWHATHON
IJIOCKOCTH

80

N3o0pakeHue uaeHOB
apu(METHIECKON U
reOMETPUYECKON IIPOrpeECCUit
TOYKaMHU Ha KOOPJAWHATHON
IJIOCKOCTH

81

JInHeNHBII U YKCIOHCHIIUAIbHBIN
pocT

82

CrnoHble IPOLEHTBI

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

&3

CrnoHble TPOLEHTHI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4401a6

84

Konrponbnas padora o reme
"YycioBbIE MOCIEA0BATEIHLHOCTH "

bubmuorexa [JOK
https://m.edsoo.ru/7f440418

&5

[ToBTOpeHue, 06001IeHUE U
cUCTeMaTH3allus 3HaHUi. 3aIuCh,
CpaBHEHUE, JEHUCTBUS C
JICHCTBUTEIILHBIMU YHCJIAMH,



https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

qucCj0Bas npsamas

86

[ToBTOpeHME, 0000MIECHUE 1
cHUCTeMaTh3alurs 3HaHH.
[TporeHThI, OTHOIICHUS, TIPOTIOPITUN

87

[ToBTOpeHme, 06001IIeHUE 1
CHUCTeMaTU3alus 3HaHHM.
Okpyriienue, NpuoImKeHue, olleHKa

88

[ToBTOpeHue, 06001IeHUE U
cucTemaTu3anus 3HaHuu. Pemenue
TEKCTOBBIX 337124 apuPMETHUECKUM
CII0COOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 06001IeHUE U
cucTemaTu3anus 3HaHuu. Pemenue
TEKCTOBBIX 33714 apuPMETHUECKUM
CII0COOOM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHME, 0000IICHUE U
cHucTeMaTH3alls 3HaHui. Pemenne
TEKCTOBBIX 33124 apU(PMETHUCCKUM
CII0CO00OM

bubmnoreka LJOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHME, 0000IIEHUE U
cUucTeMaTn3alus 3HaHUM.
[IpeoOpazoBanue anredpandecKux
BBIPA)XEHUH, JOMYCTUMbIE 3HAUCHHUS

bubmnoreka LIOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenwue, 0600IIEHNE U
cUCTeMaTH3aInsI 3HaHUMH.
[IpeoOpazoBanue anredpandecKux
BBIPOKECHHH, IOITyCTUMbBIC 3HAUCHHS

bu6muoreka [JOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHue, 06001meHUE 1

Bbu6mmorexa [JOK



https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f443fea

cHUCTeMaTH3alus 3HaHH.
[IpeoOpazoBanue anredpandecKux
BBIPAXEHH, JOMYyCTUMbIE 3HAUCHUS

https://m.edsoo.ru/7444612

[ToBTOpenue, 0600IIEHUE U
CHUCTeMaTH3als 3HaHH.

bu6mmorexa [JOK

94
[IpeoOpazoBanne anredbpanyecKux https://m.edsoo.ru/7f444a94
BBIPKCHHH, JTOIMMYCTHMbBIC 3HAYCHHUS
[ToBTOpeHmE, 0000MIeHUE 1

95 cucreMarusanus 3HaHui. OyHKIuu: bubnmoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIMMA
[ToBTOpeHme, 06001IIeHUE 1

96 cucreMarusanus 3HaHui. OyHKIuu: bu6nmoreka [JOK
IIOCTPOEHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444{44
byHKIMMA
[ToBTOpeHue, 06001IeHUE U

97 cucremaTusauus 3HaHuil. OyHKIuM: bu6nuoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpeHue, 06001IeHUE U

08 cucremaTusauus 3HaHuil. OyHKIHUH: bubnuoreka [IOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f4452¢e6
byHKIUH
IToBTOpEHME, 0000IICHUE U

99 CHCTEMAaTH3alNs 3HAHUM. bu6mmoreka [IOK
I'paduyeckoe pemieHne ypaBHEeHU I https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpEeHue, 00001IeHNE U



https://m.edsoo.ru/7f445516
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f44516a

cHUCTeMaTH3alus 3HaHH.
I'padpuaeckoe permenue ypaBHeHHI
U UX CUCTEM

101 Urorosast koHTpobHas paboTa 1

102 O00011IeHNE U CUCTEMATH3ALMS 1

3HAHUU

OBIIEE KOJIMYECTBO YACOB ITO

I[TPOTPAMME 102







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

7 KUIIACC

Kon
NpoBepsieMoOro
pe3yJjabTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Uucna v BEIUMCIICHUS

1.1

BBIHOJ'IHHTB, coucTasa YCTHBIC n IIMCBbMCHHBIC HpI/IéMLI,

apI/I(bMeTI/I‘-IeCKI/Ie [[GI\/JICTBI/ISI C palilMOHaJIbHBIMHU YUCJIaMU

1.2

Haxomuth  3HaueHWs  YUCIOBBIX  BBIPAKCHUH,  IPUMEHSTH
pazHooOpa3HbIe CIIOCOOBI ¥ MPUEMBI BEIYUCIICHUS 3HAUCHUN TPOOHBIX

BBIpaKEHUH, cofiepKamux 0OBIKHOBEHHBIE U AECATUYHBIEC APOOH

1.3

[Mepexomuts 0T omHOH (GOPMBI 3amKWCH 4YUCE K Jpyrou
(mpeoOpa3oBbIBaTh  JIECATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU, B OECKOHEUHYIO

JECSITUUHYIO IpO0B)

1.4

CpaBHUBATh U YIIOPSAI0YNBAThH PAllMOHAJIbHBIE YUCIIA

1.5

OKpyrasTh yncia

1.6

BbINOMHATE NPUKKUIKY U OLEHKY pe3yJibTaTa BBIYMCICHHM, OLIEHKY
3HAQYEHWM YHUCJIOBBIX BBIPAXKCHUH. DBBINOIHATE JOEUCTBUA €O

CTCIICHAMM C HATYpPAJIbHBIMU IMOKA3aTCIIIMU

1.7

HpI/IMCHHTB INpU3HAKHU JCIUMOCTH, Pa3jIOKCHHUEC Ha MHOXHUTCIN

HATypPaJIbHBIX YUCET

1.8

Pemlate  IpakTUKO-OPUEHTUPOBAHHBIC — 3aJayd, CBS3aHHBIE C
OTHOLIEHUEM  BEIUYMH,  IPONOPILHUOHAIBHOCTBIO  BEJIHYUH,
[IPOLICHTAMM, MHTEPIPETUPOBATH pE3yJbTaTbl pELICHUs 3a1ad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB

Anrebpanueckue BhIpaXKeHUs

2.1

Hcnons3oBaTh aJ'IFeraI/I‘-ICCKYIO TCPMUHOJIOTUIO W CHUMBOIJIUKY,

IPUMEHSTH €€ B IIPOLECCE OCBOSHMsI y4eOHOT0 MaTepuana




2.2

Haxoauth 3HaueHHst OYKBEHHBIX BBIPAKEHUH TMPU  3aJlaHHBIX

SHAYCHUAX MCPEMCHHBIX

23

BoimonHATe mpeoOpa3oBaHUs LEJIOr0 BBIPAKEHHS B MHOTOWICH

MIPUBEJECHUEM TTOJTO0HBIX CIaraeMbIX, PACKPBITHEM CKOOOK

24

BBINONHATE YMHOXEHHE OJJHOWIEHA HA MHOTOWIEH M MHOIOWJIEHa Ha
MHOTOYJIEH, MPUMEHATh (OpPMYJbl KBaJIpaTra CyMMbl W KBajpara

pasHoCcTH

2.5

OCYHIGCTBJ'IHTI) PAa3I0KECHUEC MHOTOYJICHOB Ha MHOXHUTCIU C
IIOMOIIIBIO BEIHCCCHUSA 3a CKOOKH 06]1_[61"0 MHOXUTCIIA, T'PYIITUPOBKU

CJIaraeéMbIX, IPUMEHEHUS POPMYJI COKPAILIEHHOTO YMHOKEHHUS

2.6

[IpumensTh NpeodpazoBaHUs MHOTOUJICHOB JJIsl PEIICHUS Pa3IUYHbIX

3a/la4 U3 MaTCMaTUKHU, CMCIKHBIX IIPECAMETOB, U3 peaHBHOﬁ IIPpaKTUKH

2.7

Hcnons30BaTh CBOMCTBA CTEHEHEN C HaTypaJIbHBIMU IIOKA3aTCIIAMU

JUTSL TIpe0Opa30oBaHus BEIpAKCHUIN

YpaBHEHHUsI 1 HEpABEHCTBA

3.1

Pemate nuHENHBIE ypaBHEHUs C OJHOM INEPEMEHHOW, NPHUMEHSA
[IpaBuia MEPEeXoaa OT UCXOJHOI0 YPAaBHEHMS K PABHOCWIBHOMY €MY.

[IpoBepsTh, ABAAETCS U YACIO KOPHEM YPaBHEHUS

3.2

[IpumensaTs rpaduueckue MeETOIbl MPU PEUIEHUH JIHMHEHHBIX

ypaBHCHI/Iﬁ U UX CUCTEM

3.3

HOI[6I/IpaTL MNpuMEpbl TIap YHUCCI, MABJIAIOMIUXCA PCUHICHUCM

JIMHEHHOTO YpaBHCHHA C ABYMs IICPCMCHHBIMU

3.4

Ctpouthb B KOOPAMHATHOM MIOCKOCTHU rpayK JIMHEHHOTO YpaBHEHUS
C IByMsl IEPEMEHHBIMU; TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI

peleHus ypaBHEHUs

3.5

Pemwate cucreMbl IBYX JIMHEWHBIX YpPaBHEHMM C  JByMs

INEPpEMCHHBIMHU, B TOM YHCJIC rpa(bI/I‘IeCKI/I

3.6

CocTaBiaTh U peuiaTb JIMHEWHOE YpaBHCHHUC UJIK CUCTEMY JIMHEWHBIX
ypaBHeHI/If/'I 110 YCJIOBHIO 3aa4U, UHTCPIIPETUPOBATL B COOTBETCTBUU

C KOHTEKCTOM 3aJ[aui MOJTyUYEHHBIH pe3ybTaT

Koopnunate! u rpaduku. OyHKIum

4.1

N306paxaTh Ha KOOPIAWHATHOW MPSIMONM TOYKH, COOTBETCTBYIOIIKE
3a/IaHHBIM KOOpJWHATAM, JIy4d, OTPE3KH, WHTEPBAJbI, 3aMUCHIBATH

YHCIIOBBIE TPOMEXKYTKH Ha alredpandeckoM sS3bIKe




4.2

OrMmeuaTh B KOOpI[HHﬂTHOfI INIOCKOCTH TOYKHM II0O 3aJaHHbIM

KOoOpAWHaATaM

4.3

Crpouts rpadpuku TuHEeHHBIX GyHKIMNA. CTpouTh rpaduk GyHKINUU Y

= [x]

4.4

OnuceiBaTh ¢ MOMOUIbIO (YHKIUN M3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTh, BpPEMsl, PACCTOSIHUE, LIEHY, KOJHUYECTBO,

CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMs, 00bEM pabOThI

4.5

Haxomuth 3HaueHne GyHKIIUU 1O 3HAYEHUIO €€ apryMeHTa

4.6

[Torumate rpaduyeckuii CcHnoco0 TMpeACTaBICHUS W aHaIHM3a
uHbOpMaIMU, HM3BJIEKaTh W HHTEPIPETUPOBATH HH(DOPMAIUIO W3

rpauKOB peasbHbIX MIPOLIECCOB U 3aBUCUMOCTEN

8 KVIACC

Kon
MPoBEPsIEMOro
pe3yJbTarTa

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeHLHOﬁ nporpaMmmMmbl OCHOBHOI'O 001Iero oﬁpasonannﬂ

1

Yucna 1 BEIYUCIIEHUS

1.1

Hcnonn3oBaTh Ha4dyaJIbHbIC MpeaACTaBJICHUA 0 MHOXKECTBC
ﬂeﬁCTBHTeHBHBIX YUCCII 1A CpaBHCHUA, OKPYIJICHUA U BBIQHCHCHHﬁ,
I/1306pa)KaTI> HGI;'ICTBPITGJII:HBIG qyucijia TOYKaMHM Ha KOOpHHHaTHOﬁ

IpsAMOI

1.2

[IpumenaTy moHATHE apU(METUYECKOro KBaJApPaTHOIO KOPHA,
HAXOJUTh KBaJpaTHble KOPHHU, MCIIONB3ysl TNPH HEOOXOIMMOCTH
KaJIbKYJIATOD, BBITIOJIHSTD npeobpazoBaHus BBIpAKEHU,

COACPpKaINX KBAAPAaTHBIC KOPHU, UCITIOJIb3Y CBOMCTBA KOpHCfI

1.3

Hcnonp30oBarh 3amucu OONBIIMX M MAallbIX YHCEI C IIOMOIIBIO

JECATHYHBIX ApoOel u crernenei uncna 10

Anrebpanyeckue BbIpaKeHUS

2.1

HpI/IMeHSITB IIOHATHUC CTCIICHHU C ICJIBIM ITIOKa3aTCJIEM, BBIIIOJIHATH
npeo6pa30BaHH;1 Bpra)KeHPIﬁ, coAcpKamux CTCIHCHHU C LCJIbIM

IIoKa3aTcjieM

2.2

BbInonHATE  TOXKIECTBEHHbIE NPE0Opa3OBaHUsl  pallMOHAIbHBIX

BI;Ipa)KeHI/Iﬁ Ha OCHOBC TIIpaBHJI JEUCTBUM HaJ MHOTOWYWICHAMU U




anreOpanvdecKuMu Ipo0sMu

23

PackianbiBaTh KBaJpaTHBIN TPEXUICH HA MHOKUTETH

24

[TpumeHaTh mpeoOpa3oBaHUs BBIPAKEHUI ISl pEIICHUs Pa3IMYHBIX

3a/1a4 U3 MaTEeMAaTUKU, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKH

YpaBHEHHUsI U HEPABEHCTBA

3.1

Pemwlate sMHENHBIE, KBAaJpaTHbIE YPABHEHUS M pPalUOHAIbHBIC
YPaBHEHHs, CBOJAIIMECS K HUM, CUCTEMBI JBYX YPaBHEHHUU C JBYMs

NEPEMCHHBIMU

3.2

[IpoBomuTh mpOCTEHIINE MCCIEIOBAHUS YPAaBHEHUH M CUCTEM
YpaBHEHMH, B TOM UHCIIEé C TPUMEHEHUEM TIpapUuecKux
IpeJCTaBICHUN (yCTaHABJINBATh, UMEET JIM YPAaBHEHHUE WIN CUCTEMA

YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U Ipoyee)

3.3

[lepexomuTs OT cliOBeCHOHW (HOPMYIHUPOBKM 3aauun K €&
anredpanvdeckoil MOJETHU C MOMOIIBIO COCTABJICHUS YPAaBHEHUS WU
CHUCTEMBI ypaBHeHHﬁ, HHTCPHNPETUPOBATL B COOTBETCTBUH C

KOHTCKCTOM 3aJa4u HOJ'Iy‘IGHHbIﬁ pe3yiibTat

34

[IpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CpPAaBHEHUA,
OLICHKH, pelIaTh JUHEHHBIE HEPABEHCTBA C OJAHON MEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpa)uuecKyto WUTIOCTPALUIO MHOKECTBA PEILICHHUH

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

DOyHKIUU

4.1

[lonnMaTh W WCMONB30BaTh (YHKUMOHAIBHBIE TOHATHA W S3BIK
(TepMHMHBI, CUMBOJINYECKME OOO3HAYEHUs), OINpPENENATh 3HAYCHHE
(YHKLIMU 110 3HAYEHUIO apTyMEHTa, ONPEAesITh CBOMCTBA (DYHKIIMU

o e€ rpaduky

4.2

Ctpouts rpaduku 31eMEeHTapHbIX PYHKINN BUA:

y=kl/x

kix

, Y =X% y = X3, y = [X|, OMUCBIBaTh CBOWCTBA YHUCIOBOM (PYHKIUH 1O €€

rpaduky




9 KVIACC

Kon
NPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

1

Yucaa ¥ BEIYUCICHUS

1.1

CpaBHI/IBaTI) " YyIIOpAA04YMBATh pPAllMOHAJIBLHBIC W WPpPAlOHAIIBHBIC

qucia

1.2

BrimonaaTs apI/I(l)MeTI/I‘IeCKI/Ie HeﬁCTBHH C palOHaJIbHBIMHU YUCJIAMH,
CcoucTasd YCTHBIC U NMCbMCHHBIC HpI/IéMBI, BBINIOJIHATH BBIYUCICHUSA C

HppanuoHaJIbHbIMHU YUCIaMU

1.3

HaxonuThk 3HaueHHs CTeNEHEH C LETbIMU MOKa3aTelsiIMU U KOpPHEH,

BBIYUCIIATh 3HAYCHHUA YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

Oprr JIATh I[GI\/JICTBI/ITGJIBHBIC qucia, BBITIOJIHATH MPUKUIOKY

pe3yiibTara BBI‘IHCJ'I@HHIZ, OLICHKY YHUCJIOBBIX BI)Ipa)KCHI/Iﬁ

ypaBHeHI/IH H HCPABCHCTBA

2.1

Pemate nuHeWHBIE W KBaJIpaTHbIE ypaBHEHHs, YpaBHEHUS,

CBOJALLIMECS K HUM, [TPOCTEHIINE APOOHO-PALlMOHAIIbHBIE YPAaBHEHUS

2.2

Pemate crucTemsl IByX JTMHEHHBIX YPAaBHEHHM C ABYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHHM, B KOTOPBIX OJJTHO YPAaBHEHHE HE SIBIISCTCS

JIMHEWNHBIM

23

Pemiate TekcTOBBIE 33a/1auu ANIreOpanuecKuM CIIOCOOOM C IMOMOIIIBIO
COCTABJICHUS] YPaBHEHHS WU CUCTEMBI JIBYX YPaBHEHUH C JIBYMs

NEPpEMCHHBIMHU

2.4

[IpoBoauTh mpoOCTEHIINE MCCIEIOBAHUS YPABHEHUH M CUCTEM
ypaBHEHHUH, B TOM UHCIE€ C NPUMEHEHUEM TrpapuuecKux
NpeACTaBIeHU (HampuMep, yCTaHaBIMBaTh, UMEET JIU ypaBHEHHE

nin CuCTeMa ypaBHeHI/Iﬁ peuieHus, €CJIn UMECT, TO CKOJ'ILKO)

2.5

Pemlats JIMHEWHBIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA,
M300pakaTh PeIIeHUe HEPABEHCTB HA YUCIOBOW MPSMOM, 3aITUCHIBATh

PEIICHUE C ITIOMOIIBIO CUMBOJIOB

2.6

Pemars cuctemMbl JTHMHEHHBIX HCPAaBCHCTB, CUCTCMblI HCPABCHCTB,




BKJTIOYAIOIIME KBAJPAaTHOE HEPAaBEHCTBO, H300pa)kaTb pEIICHHUE
CHCTEMBbI HEPABCHCTB Ha YHMCJIOBOM MPSMOIA, 3aIMCHIBATh PEIICHHUE C

IIOMOIIIBXO CUMBOJIOB

2.7

Hcnonp30BaTh HEpaBEHCTBA MPU PELICHUM PA3JIMYHBIX 3a/1a4

DyHKIUU

3.1

Pacno3naBate  (QyHKIMHM  W3y4eHHBIX  BUAOB.  lloka3bIBaTh
CXEMaTHYECKH PpACHOJOKEHHE Ha KOOPIMHATHOM IJIOCKOCTH
rpaduxkoB QyHkumii Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HA4YCHUH KOA(P(PHUIMEHTOB, ONUCHIBATH CBOWCTBA

byHKIMiI

3.2

[Toka3piBaTh CXEMaTHUYECKH PACIIONIOKCHHE Ha KOOPIWHATHOU
IUIOCKOCTH TpadukoB GYHKIUI BUAA Y = VX, Y = |X| U ONHUCHIBATH

cBoMcCTBa (PyHKITUI

3.3

Crpouth M u300paxaTh CXeMaTHYECKU TpaduKd KBaJIPAaTUUHBIX
(yHKUIMH, ONMHUCHIBATH CBOMCTBA KBAJPAaTHUHBIX (YHKIHMHA TO HX

rpaduxam

3.4

PacnioznaBate kBagpaTtuyHyto (GyHKIUIO 1O ¢dopMylie, MPUBOAUTH
OpUMEpPbl KBAaJPAaTUUHBIX (DYHKIHMHA W3 peajbHON KHU3HH, (PHU3HUKH,

T€OMETPUH

ApudmeTrnueckas U reOMeTpUYECcKas IPOrpeccuun

4.1

Pacnio3HaBaTh apu(pMeETHUECKYyl0 U TE€OMETPUUYECKYI0 IPOrpeccuu

IPU Pa3HBIX CIIOCO0AxX 3a/1aHuUs

4.2

BBINOMHATE BBIYHMCICHUS C WCIIONB30BaHUEM (POpMyN n-TO dYJIeHa
apupMETHIECKON U TEOMETPUIECKON TIPOTPECCH, CYMMBI TIEPBHIX N

YJIICHOB

4.3

I/I306pa)KaTL YJICHBI oCJICaA0BaTCIBbHOCTHU TOYKaMH Ha

KOOPAMHATHOW INIOCKOCTH

4.4

Pemate 3aJa4yu, CBA3aHHBIC C YUCJIOBBIMU IIOCJICAOBATCIIBHOCTAMU, B
TOM YHCIC 3aJadyu U3 peanLHoﬁ KHU3HU (C HUCIIOJIB30BaHHUEM

KaJIbKYJISATOPA, IIM(PPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna u BBIYUCIECHUS
Jlpobu OOBIKHOBEHHBIC M JICCATUYHBIC, TIEPEXO0JT OT OJHOW (OPMBI 3aITUCH
1.1 npobeit k apyroi. IloHsATHE palMOHAIBLHOTO YHKCIIA, 3alUCh, CPAaBHEHHUE,
YIOPSIIOYMBAHUE PAIMOHAIBHBIX YHCEI
- ApudmeTndeckue IeUCTBUS ¢ pallMOHATLHBIMY YMCIaMu. Pemenue 3amaq u3
' peasbHOI MPAKTUKU HA YacTH, Ha JpOOH
13 Crenenb c HaTypaJbHBIM IIOKa3aTelieM: OIpeiesieHue, MpeoOpa3oBaHUe
' BBIPKEHUI Ha OCHOBE OMpEeNICHUSs, 3aITUCh OOJIBITUX YUCEIT
14 [IpotieHTsI, 3aMKCh NPOLEHTOB B BUAE IpoOU U IpoOU B BUJE MPOIEHTOB.
' Tpu 0CHOBHBIE 33/1a4M HA IPOLIEHTHI, PEIICHHE 33]1a4 U3 PEAIbHON IIPAKTUKH
s [IpuMeHeHne TpPU3HAKOB JEIMMOCTH, pPa3JI0KEHHUE Ha MHOXKHUTEIU
' HATypaJIbHBIX YHCET
L6 PeanpHple 3aBUCMMOCTH, B TOM 4YHClIe TpsMas U oOpaTHas
' MIPONOPILUOHATIBHOCTH
2 AnreOpandeckue BbIpaKCHUS
1 [IepeMeHHBIe, YNCIOBOE 3HAYEHUE BBIPAYKEHUS C IEPEMEHHOM. JlonmycTrMBbIe
' 3HAUYEHUSI IEPEMEHHBIX
- [IpencraBieHre 3aBUCUMOCTH MEXIy BEIWYHMHAMH B BHIE (HOPMYIIBL.
' Boruncnenus no popmyiam
)3 [IpeoOpa3oBanre OyKBEHHBIX BBIP@KEHUI, TOXXIECTBEHHO pPaBHBIE
' BBIPKCHUS
24 CBoliCTBa CTETIEHU C HATYPAJIbHBIM [TOKA3aTEIEM
5 Opnnounensl 1 MHOTOUWIEHBI. CTeneHs MHOTOWIeHA. ClloKeHUE, BRIYUTAHUE,
' YMHO>KE€HHUE MHOTO4JICHOB
@opMynbl  COKPAUIEHHOTO YMHOXKEHHS: KBaApaT CyMMbl M KBajapaT
2.6 pazHoctu. dopmynia pa3HOCTH KBajJpaToB. Pa3iiokeHue MHOTOUYJICHOB Ha
MHOXHUTEIN
3 YpaBHeHus
31 VYpaBHEeHHE, KOpEHb YypaBHEHUs, MpaBHJia MPeoOpa3oBaHHs YpaBHEHUS,
' PaBHOCUJIIBHOCTb YPaBHEHUU




312 JIuHeitHOe ypaBHEHHE C OJIHOM TMEPEMEHHOM, YUCJIO KOPHEH JIMHEUHOTO
' yYpaBHEHUS, PEILICHUE TUHEHHBIX YPAaBHEHUHN
13 CocraBiieHne ypaBHEHU 110 YCIOBUIO 3a7auu. PelieHne TEKCTOBBIX 3a/1ay C
' ITOMOILBIO YPAaBHEHUI
3.4 Jlunelinoe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €0 Tpaduk
CucteMa AByX JHMHEWHBIX YpaBHEHHN C AByMs NEpEeMEHHBbIMU. PereHue
3.5 CHCTEM ypaBHEHHH crioco00oM NoAcTaHOBKH. [IpuMepbl pereHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunate! u rpadpuku. @yHKIun
4.1 Koopaunara Touku Ha ipsiMoi
42 UYucnoBble MPOMEXYTKH. PaccTosiHue MeX Ty ABYMS TOUKaMU KOOPAMHATHOU
' PAMOM
43 [TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. AGciucca U opuHaTa
' TOYKHM Ha KOOPJIMHATHOM TIOCKOCTH
4 [Tpumeps! rpadukoB, 3aaaHHbIX hopMynaMu. UTeHue rpaduKoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkun. I'padgux Gynkiun. CoiicTBa HyHKIHIA
4.6 Jluneiinas gynkus, e€ rpaduk. ['padux pyHkuum y = [x|
47 I'paduyeckoe perieHne JUHEHHBIX YpPaBHEHHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna u BBIYUCTICHUS
. KBagparaplii kopeHb W3 uucia. [loHstre 00 uppanvoOHAIBLHOM YHCIIE.
' JecsTruunbie MPUOIMKEHUS UPPAITUOHATIBHBIX YHCET
CpoiicTBa apu(MeTHYeCKUX KBAJPATHBIX KOPHEH M WX MPHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BbIpaKEHU I u BBIYHCIICHUSIM.
JleficTBUTENIBHEBIEC YUCIIa
1.3 Crenens ¢ 1enbpIM MoKazaresiaeM U e€ cBoiictBa. CTaHgapTHas 3allich YHUCia
2 Anrebpanueckue BhIpaKEeHUS
2.1 KBagparuelii TpEéXwieH, pa3jloKEeHHE KBaApaTHOrO TpEXUYJEHAa Ha




MHOXUTENH

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBONCTBO alredpandeckou 1poodu

2.3 CrnoxeHue, BBIYMTaHNE, YMHOKECHHE, JIEICHUE allreOpandecKux apooei

2.4 PanmonansHbie BeIpaskeHUS M X TpeoOpa3oBaHue
3 YpaBHEHUSs U HEpABEHCTBA

31 KBampatHoe ypaBHeHHe, ¢opMmylna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
' Teopema Buera

3.2 Pemenue ypaBHeHUH, CBOOAIIMXCA K JMHEWHBIM U KBAJIPATHBIM

33 [Ipocrteitmme npoOHO-pallMOHATBHBIC YPAaBHEHUS

['padmyeckas uHTEpIpETALlUs YPAaBHEHUH C IBYMS IIEPEMEHHBIMU U CUCTEM
34 JIMHENHBIX YPaBHEHUN C IBYMs IIepeMeHHBbIMU. 1Ipumepsl pemenns cucreM
HETTMHEHWHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMHU

3.5 Pemrenne TekCTOBBIX 33714 aNreOpandecKuM CIiocoooM

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHO

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JInneliHbIe HEPABEHCTBA C OJTHON NIEPEMEHHOU

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHOM IIEPEMEHHON
4 OyHKIUU

il [onarne Qynkun. OOIacTb ONpeneNeHuss W MHOXKECTBO 3HAUCHHM
' ¢dbyukmun. CriocoOsl 3aaaHus GyHKIIHHA

4.2 I'padux hyskumn. UteHne cBOMCTB GhyHKIMH 110 €€ TpaduKy

4.3 [Tpumeps! rpadukoB QPyHKITHH, OTPAXKAIOMINX PeaTbHBIE TIPOIECChI

4 OYHKIMK, ONHCHIBAIOUIME MPSAMYI0 M OOpaTHYIO MPOINOPLHUOHAIIBHBIE
' 3aBUCHMOCTH, UX TPaPUKu

4.5 DyHKIMU y =x7 y = X7

4.6 OyHKIMH Y = VX, } = |x]|

4.7 ['padnueckoe penieHne ypaBHEHU U CUCTEM YpaBHEHHIM

9 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS




Yycna ¥ BEIYUCIICHUS

1.1

PaI_II/IOHaJ'IBHBIe qnciia, HppaldOHaJIBHBIC YHCJIa, KOHCYHBIC U OeCKOHEUYHEIE

JeCSTUYHBIE POOH

MHOXECTBO  JCUCTBUTEIBLHBIX  YHCEN, JCHCTBUTEIBbHBIC YHCIAa Kak

OCCKOHEYHBIC JIeCATUYHBIC ApoOW. B3amMHO OHO3HAYHOE COOTBETCTBHE

2 MEXJy MHOXECTBOM JECHCTBUTENBHBIX YHCEN WU KOOPAUHATHON MpPSAMOIL.
CpaBHeHHE JIeHCTBUTENBHBIX YHCET
1.3 ApudmMernueckune NeUCTBUS C IEUCTBUTEIBPHBIMUA YUCIIAMHU
W3mepenus, npubinnxeHus, olieHKu. Pazmepbl 00bEKTOB OKPY KaIOLIero MHUpa,
L4 JUTUTENTFHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [TpubnmxéHHoe 3HadeHne
' BEJIMYMHBI, TOYHOCTH NpuoImxkeHus. OkpyriaeHue uncen. [Ipukuaka u oneHka
pe3yabTaTOB BBIUHUCICHUI
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHHUs C OQHOU ITIEPEMEHHON
2.2 JIunelinoe ypaBHenue. Pelienue ypaBHeHUN, CBOAAIIMXCA K JIMHEWUHBIM
23 KBanpaTtHoe ypaBHeHue. Pelienne ypaBHEHHM, CBOASIIMXCS K KBAaJPaTHBIM
04 bukBanpaTtHoe ypaBHeHue. IIpuMepsl pelieHuss ypaBHEHHUH TpEeTbed U
' YEeTBEPTOM CTENEHEHN Pa3IOKEHUEM HAa MHOXKUTEIIN
2.5 Pemenne npoOGHO-palinoHaNbHBIX YpaBHEHHUI
2.6 Cucrembl ypaBHEHUN
2.7 VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cuctem ByX JTUHEHHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU
20 Pemenue cucreM IByX ypaBHEHMI, OJHO U3 KOTOPBIX JINHEHHOE, a APYroe —
' BTOPOMU CTENEHH
2.10 I'paduueckas uHTEpIIpETALUS CUCTEMBI YPABHEHUI € ABYMS IIEPEMEHHBIMU
2.11 Pemrenne TekcTOBBIX 33724 aNTreOpandecKiuM CIIocoOoM
2.12 UucnoBbie HEpAaBEHCTBA U UX CBOMCTBA
2.13 Pemenne nMHENHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM
2.14 Pemrenre cucreM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanpaTHble HEpaBeHCTBa
516 I'paduueckas MHTEpHIpeTalusi HEPaBEHCTB U CHCTEM HEPABEHCTB C ABYMS
' MepEeMEHHBIMU
3 OyHKIMN




KBagparnunas ¢ynknusa, e€ rpaduk u cpoiictBa. [lapabomna, KoopIuHATHI

> BEPILIUHBI TapadoJibl, 0OCb CAMMETPUHU MapadoIIb

3.2 I'paduku pynkuumii y=kx, y=kx+b u ux cBoiicTBa

33 I'paduxu pynkmit y=k/x, y = x° 1 ux cBoiicTa

34 I'paduxu QpyHKIMIT , 1 X CBOICTBA
4 YucioBble OCIIEI0BATENBHOCTH

41 Omnpenenenre U cnocoObl 3aJJaHUST YUCIOBBIX TOCIIEI0BaTENIbHOCTEN. 3ananne
' MOCIIE0BATEIBHOCTH PEKYPPEHTHOM hopmyroi U popMyIoit #-ro ujaeHa

42 Apudmernueckas mnporpeccus. DopMyiiel n-ro 4YjeHa apupMeTHYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YIEHOB

43 I'eomerpuueckass mporpeccuss. PopMmyibl 7n-ro  4WieHa TI'€OMETPUYECKON
' MIPOrPECCUU, CYMMBI IIEPBBIX 71 YICHOB

44 N3o0paxenne uiaeHOB apupMETHUYECKOW W TEOMETPUUYECKOH MpOorpeccHii
' TOYKaMH Ha KOOPAWHATHOM INIOCKOCTH. JIMHENHBIN 1 SKCIIOHEHIIMAIIBHBINA POCT

4.5 Crno>xHbI€ TTPOLICHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
MPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTe/ILHO NPOrPaMMbl OCHOBHOI'O
o01ero oopazoBanusi Ha ocHoBe ®I'OC

YMeHHne ornepupoBaTh INOHATUSMH: MHOYKECTBO, ITOAMHOKECTBO,
OIepalvy HajJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBA3HBIN rpad, IepeBo, UK, TPUMEHITh UX MPU PEIICHUH
3aJa4; YMEHHE UCHONb30BaTh TIpadUuecKkoe Mpe/CTaBlICHUE
MHOXECTB JUIsl ONUCAHUS PEaJbHBIX IMPOLECCOB U SBICHUH, IIPU

pELICHUH 3a]a4 U3 IPYruX y4eOHbIX PEAMETOB

YMeHnue onepupoBaTh NOHATUAMU: OIIPENEICHUE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHUE paclo3HaBaTb WCTUHHBIE M JIOXKHBIE
BBICKA3bIBaHUS, MPUBOIAUTH NPUMEPbl U KOHTPHPUMEPHI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKa3bIBaHU M

YMeHue onepupoBarh MOHATHUAMH: HaTypaJbHOE YHCIIO, IIPOCTOE U
COCTaBHOE YMCIIO, JEIMMOCTh HAaTypalbHBIX YHCEJ, HPU3HAKU
JEIUMOCTH, IEJI0E YUCIIO, MOAYJb YHUCIlia, OOBIKHOBEHHAsl APoOb U
JecATUYHAsE 1po0b, CTAaHAAPTHBIN BUJ YHCIA, PAIlHOHAIEHOE YUCIIO,
UppAlMOHATIbHOE YHCIO0, apu(METHUYEeCKH KBaJpaTHBIH KOPEHB;
YMEHME BBINONHATH JAEUCTBUA C 4YHMCIAaMH, CpaBHMBaTb U
YOOPSAOYMBATh 4YMCIA, MPEJCTABIATh YUCIA HA KOOPAWHATHOU
IpSIMOM, OKPYIVIATH YHUCIIA; YMEHHE JAeNaTh NPUKUAKY U OLEHKY

pe3yJibTaTa BBIYMCICHUN

YMeHue onepupoBaTh NOHITUSAMU: CTENIEHb C LENBIM MOKA3aTeNIeM,
apudmeTnyecKuil KBaJIpaTHBIN KOpEeHb, MHOTOUWIEH, alredpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHOW CTENEHH
0oJIbIlle EIUHHIIBI; YMEHHME BBIMOJIHATh PAacuéThl Mo ¢opMyiiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PAIIMOHAIBHBIX BBIPAKECHUH H
BBIPAXXEHHUM C KOPHIMHU, pa3ioKeHHE MHOTOWJIEHA HA MHOXKUTENH, B
TOM 4YHCJE€ C MCIOJb30BaHHEM (OpMYJT Ppa3HOCTU KBaJpaTOB MU

KBaJpara CyMMbI U pa3HOCTH

YMeHue OIICpHUPOBATH IMOHATHUAMU: YACJIOBOC PABCHCTBO, YPABHCHUC




C OJHOM MEPEeMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; YMEHHUE pelllaTh JUHEHHbIE U KBaJpaTHbIE YpaBHEHMUS,
JTPOOHO-pallMOHATIFHBIE YPABHEHHS C OJAHOU MEPEMEHHOU, CUCTEMBI
JIBYX JINHEWHBIX YPaBHEHUH, JIMHEITHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHbIE U JPOOHO-pallMOHAILHBIE HEPABEHCTBA C OJHOMN
NIEPEMEHHOM, B TOM YHUCJIE IPU PEIICHUH 3a/1a4 U3 IPYTUX NPEIMETOB
U TMPAKTUYECKUX 3a/1a4y; YMEHHUE HCMOJIb30BaTh KOOPAMHATHYIO
IPSMYI0 U KOOPJWHATHYIO TUIOCKOCTH JIJISi M300payKEHUS PEIIeHUI

YPaBHEHHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIMA, FpaduK QyHKINH, HYTH
byHKIHH, MPOMEXYTKH  3HAaKOIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOousblliee M HAMMEHbILEEe 3HAYCHUS
byHKINY; yMEHHE OTIepPUPOBATH TOHSATHUSIMH: npsMast
IPONOPIUOHATIBHOCTD, IMHEHHAS (PyHKIINA, KBagpaTUuYHas QyHKIUSA,
oOpaTHasi TMPONMOPIHOHAIBHOCT, Mapaboia, runepOoia; yMeHHE
ctpouth rpaduku  QYHKIWNA, HUCMOJB30BATh Tpaduku I
OTIpeJIeJIEHUs] CBOMCTB IPOLECCOB U 3aBHCUMOCTEH, AJS pelIeHUs
3a1a4 U3 JPyruX y4eOHBIX MPEIMETOB U PEANbHON KU3HHU;, YMEHHE

BbIPpaXXaThb Q)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUMHAMUA

Ymenue OIIepUpOBaTH MOHSITUSIMHU: MOCIIE0BATEIHHOCTD,
apupMeTHyecKkass W TeoMeTpudeckas MNpOTPECcCUd;  YMEHHE
UCIIOJIb30BaTh CBOMCTBA MOCJEI0BATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero 4jieHa MpH pelieHu  3a/1ad, B TOM YUCIE 33734 U3 APYTUX

y4eOHBIX MPEIMETOB U PEATTbHOMN KU3HU

YMeHue pemarh 3a7aud pa3HbIX THUIOB (B TOM YHUCIJIE Ha MPOLIEHTHI,
IO WM 4YacTH, JBWXKEHHUE, paboTy, LIEHy TOBapOB M CTOMMOCTH
MOKYTIOK ¥ YCITYT, HAJIOTH, 3aJa41 U3 00JIaCTH yIIpaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISITh BBIPAKEHUS,
ypaBHEHHUsI, HEPABEHCTBA W CHUCTEMbl 110 YCJIOBHIO 3a/ayd,
UCCJIEIOBATh MOJyUYEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOI00HOCTh

IMNOJIYYCHHBIX pPC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: GUTYpa, TOUKA, OTPE3OK, MpsAMasi,
ayd, JIOMaHas, yToJI, MHOT'OYT'OJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
IOPSIMOYTOJIBHBIN TPEYrojJbHUK, MeauaHa, OMCCEKTpruca M BbICOTA

TPEYrOJbHUKA,  YETHIPEXYTOJILHUK,  MapajuieJorpaMM,  pomo,




OpsIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMU (hUTypamu;
yMEHHUE periaTh 3aJa4d, B TOM YUCJIE U3 MOBCEIHEBHON KU3HH, Ha
HaXO0X/IEHUE T€OMETPHUUECKUX BEJIMUMH C MPUMEHEHHEM H3yUEHHBIX

CBOWCTB ¢uryp u pakroB

10

YMeHne omnepupoBaTh MOHSATHAMHU: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOoJIbHUKOB; MapalieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX,
yrojl MEXIYy MNpSAMbIMH, HEPHEHIUKYJISAp, HAKIOHHAs, MPOEKIUs,
nogobue  Quryp, TOMOOHBIE ~ TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIBHO TOYKH M NPSIMON; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0O M mojobue ¢uryp, MMapaJuIeIbHOCTh U

MNEPNECHAUKYIIAPHOCTD IIPAMBIX B OKPY’KaroeM MHUPE

11

YMeHue onepupoBaTh MOHATHAMM: JJIMHA, PAcCTOSHHUE, Yol
(BesiMuMHA yria, CHHYC U KOCHHYC yIJla TPEyroJIbHUKA), IJIOLIA/b;
yMEHHE OIIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TPUMEHATH (OPMYIbl MEpUMETpa U IUIOLIAAU
MHOTOYT'OJIbHUKOB, JJIUHBI OKPYKHOCTH U IUIOUIANX Kpyra, o0bema
IPSIMOYTOJIBHOTO TMapaliesIeNuIeia; yMEHUE PUMEHATh NPU3HAKU
pPaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJbHUKA,
teopemy [ludaropa, TpuroHomerpuueckre COOTHOILICHUS IS

BBIYMCIICHHS UIUH, PACCTOSHUM, IJIOIANEH

12

YMmenne wu300paxkarh IUIOCKHE QUTYpBl M HMX KOMOHMHAILWH,
IPOCTPAHCTBEHHbIE (PUTYPBI OT PYKH, C TOMOINBIO YEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY WIIH

CHMBOJIbHOMY OITMCAHUIO

13

YMeHue omnepupoBaTh IMOHATHSAMHU: MPSIMOYTOJbHAas —CHCTEMa
KOOpAMHAT; KOOPJIMHATBl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IPOU3BEJIEHUE BEKTOpa Ha YHUCJIO, CKAJISIpHOE IPOU3BEIECHUE
BEKTOPOB; YMEHHME HCIIOJIb30BATh BEKTOPBI M KOOPAMHATHI JUIS
IPEJCTaBICHNs JaHHBIX M PELICHUs 3a/1ay, B TOM YMCIE U3 APYTUX

y4eOHBIX MPEAMETOB U peaabHON KUZHU

14

YMeHue onepupoBaTh IOHSTHUSAMHU: CTOJIOMKOBBIE U KPYI'OBBIE
IMarpaMMbl, TaOJMIbI, cpeaHee apudMeTHYecKoe, MeauaHa,
HauOoJIbIllee U HaMMEHbIIIee 3HAYEeHUs, pa3Max YMCIOBOrO HaboOpa;

YMEHUE M3BJIEKATh, HMHTEPIPETUPOBATh M MPeoOpa3oBHIBATH




uHbOpMaIMIO, NPEICTABICHHYI0 B TaOauIlaX M HAa Jguarpammax,
OTPaXKAIOIIYI0 CBOKMCTBA U XapaKTEPUCTUKU PEAbHBIX MPOLECCOB U
SBJICHUI; yMEHUE pacllo3HaBaTh W3MEHYHMBHIC BEIUYUHBI B

OKpYZKaroumeM MHUpe

15

YMeHue onepupoBaTh MOHATUAMU: CIy4YalHBIA ONBIT (CIy4yaiHbIHA
OKCHEPUMEHT), JIJIEMEHTApHOE COOBITHE (PJIEMEHTAPHBIM HMCXON)
CJIy4alfHOTO OIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHME HAXOIUTh BEPOSTHOCTH CIIydallHBIX COOBITHH B OIBITax ¢
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSMH; YMEHHUE peEIIaTh
3aJa4d METOZOM OpPraHU30BaHHOTO Mepedopa M ¢ UCIOJIb30BaHUEM
IpaBUJia YMHOXKEHUS; YMEHHUE OLICHUBAThb BEPOSATHOCTH pPEaJbHBIX
COOBITUH U SBJIEHUH, IOHUMATh POJIb MPAKTHUUYECKH JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUN B OKpPY)KAIOIIEM MHpPE U B IKHU3HU;
3HAKOMCTBO C MOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAaKOMCTBO C

3aKOHOM OOJIBIIUX YHCEI U €TI0 POJIBIO B MAaCCOBLIX SABJICHUAX

16

YMeHue BbIOMpPATh MOAXOMAIIMNA M3YyUYEHHBIH METON Ui PeLIeHUs
3a/1a4¥, IPUBOJUTH NIPUMEPHI MATEMAaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJE U )KU3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB MATEMAaTUKH B
UCKYCCTBE, OIMCBHIBaTh OTHENIbHBIE BBIJAIOLIUECS PE3YJIBTATHI,
IIOJlyYEHHBIE B XOJ€ PAa3BUTUSA MAaTEMaTHKU KaK HayKd, IPUBOJUTH
IpUMEPBl  MATEMAaTHUYECKUX OTKPBITUH M HUX aBTOPOB B

OTEYECTBEHHON M BCEMUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBbIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yucna ¥ BBIYUCICHUS

1.1 Harypanbnble u nenbie ynucna. [Ipu3Haku 1eIMMOCTH LETBIX YHCEI

5 OObIKHOBEHHBIE UM JECATUYHBIE  JpOOHM, TPOIEHTHl, OECKOHEUYHbIE
' MEPHONYECKHE POOH

13 Paumonaneupie uucna. ApudmMeruueckue OmNepaluy ¢ PalroHaJIbLHBIMHU
' YUCIaMHU

14 JleiicTBuTenbHble Ynciaa. ApupMETHUECKHE OMepanuu ¢ ACHCTBUTEIbLHBIMU
' YUCIaMHU

s [Tpubmx€HHbIE BBIYMCICHUS, TpaBUja OKPYIJICHHs, MPUKHAKA M OLIEHKa
' pe3yabpTaTa BEIYUCICHUN

2 Anrebpanueckue BbIpaXKEHUs

2.1 BykBeHHbIE BbIpaKeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ 1menbiM mokasarenieM. CTENneHb C palMOHATBHBIM IOKa3aTesIeM.
' CBoiicTBa cTeNIeHU

2.3 MHorouieHbl

24 Anrebpanueckas ApoOb

5 s ApudmMernuecknuii  KOpeHb ~ HaTypaJlbHOW  cremeHu.  JleWcTBus ¢
' apu(pMeTHYEeCKUMU KOPHSIMHU HATYpaJIbHOM CTeleH!
3 VYpaBHEHUsI U HEPABEHCTBA

3 lensie u apoOHO-panMoHaIbHBIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHUU

39 Llenple 1 npoOHO-panioHANTBHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3a1a4

4 Uucnoble NOCIIEI0BATENBHOCTH

4.1 IlocnenoBaTeIbHOCTH, CIIOCOOBI 3aIaHUS TTOCJIE0BATEILHOCTEN

4.2 Apudmernueckas u TeomeTpuyeckas mnporpeccu. Dopmysia CIOXKHBIX




IIPOLIEHTOB

5 OyHKIMHU
@Oyukius, cnocoObl  3amanus  ¢yHkuumu. [paduk  ¢yHkumu. OO6macTb
oTpesieNieHUs] U MHOKeCTBO 3HaueHuH ¢pyHkiun. Hymn pynxuun. [pomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GyHKIHMH. MaKCUMyMbl U
MUHUMYMBl (yHKIMU. Haumbosnbliee W HauMeHbllee 3HaYeHHE (YHKIMM Ha
IIPOMEXKYTKE
6 Koopannatsl Ha IpsIMO U IIJIOCKOCTH
6.1 Koopaunatnas npsimast
6.2 JlexapTOBbI KOOPIMHATBI Ha INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 uX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHoOroyrojasHuKu
7.4 OKpY>KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpUYeCKUX BEJTMIUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTATUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




JAEMOBEPCHUU ONEHOYHbBIX MATEPUAJIOB

HNTorosasi KOHTpOJIbHAs padoTa M0 MaTeMaTHKe 32 Kypc 7 Kiacca

Bapuanr 1

1. VYmopoctute Bolpakenue: 5S(2a+ 1) -3

2. Boinecure 3a CKOOKH 06U MHOKHTEND: 18 a’+6a*
(3) 3
33 310
3. YnpocTute BeIpaKe€HUE: ’
4. Yupocrure Boipaxenue: (x—6)—2x(—3x—6).
5. Pemmte ypaBHeHne: 5y+2(3—4y|=2y+21

6. bokoBasi cTOpoHa paBHOOEIPEHHOTO TPEYrojbHUKa Ha 8 CM MeHbllIe ocHOoBaHus. Halinure
CTOPOHBI TPEYTOJIbHUKA, €CJIM U3BECTEH IEPUMETP TPEYToJIbHUKA 44 cM.

2
7. IlpencTaBbTe MHOTOYJIEH B BHE npousseaenus X — XY —dx+4y

8. Beruucnure KOOpAMHATHI TOUKHU NepeceueHus TpsaMbIX 2X + 3y =— 12 n4x — 6y =0

9. PemnTe ypaBHEHHE: (x=2)+8x=(x~1)(x+1)
(7l E=y 1y 1
10. Pemmre cucreMy ypaBHEHHIA: t2(3x y) 5-2X Sy’bu’b

11. Pemmmre 3amgauy: OquH U3 CMEKHBIX YIJIOB B 2 pasa 6osbiie apyroro. Haiaure
OOBIINN CMEXHBIN YTOJI.

Bapuant 2

1. Yopocrtute Beipakenue: 3(4x +2) — 5

. 4 3
2. BeinecuTe 3a CKOOKH 0OIIMi MHOKHTEND: 8d +24a

23 . 214

2\ A7
(27) -2
3. YopocTtute BbhIpaxeHue:
4. Yupocrure Boipaxenue (a—5) —a(—10—2a)

5. Peumnte ypaBuenne 3(2—3y)+5y=2y—6



6. OcHoBaHUE paBHOOEIPEHHOTO TPEYroJbHUKA Ha 5 ¢M 00JIbIlIe OOKOBON CTOPOHBHI.
Haiiaure cTopoHbI TpeyroyibHUKA, €CIIM U3BECTEH NEPUMETP TPEYToJbHUKA 35 cM.

2
7. TlpencraBbTe MHOTOYIEH B BHJIE POU3BEICHHS 2a—ac—2c+c

8. Briuucnure koopAuHATHI TOUEK NEpecedeHus NpsAMbIX X + 3y =— 12 n4x — 6y =—12

9. PemnTe ypaBHeHHE (x+3)°=x=(x-2)(2+x)

) By 9=l
10. Pemite cucremMy ypaBHEHUM:

11. Pemute 3amauy: OIuH U3 CMEXHBIX YIII0B B 4 pa3a Oonbiue apyroro. Haiaure
0O0BIINN CMEXHBIN YTOJI.

Hrorosasi KOHTpPOIbLHAsI padoTa MO MaTeMaTHKe 3a Kypc 8 kiacca
Bapmnanr 1

3
1. Haiimure 3nauenue Boipakenuns 0,08+1 3

2. Kakoe n3 JaHHBIX YnCell IPUHAJIEKUT IPOMEXKYTKY [5;6]7

1) V5 2) V6 3) 24 4) /32

. XX
3. HaiinuTe 3HaYeHHE BBIpAKEHUS — 5 — 1pu X =20.
X

4. Peumte ypaHernue: X (x—4)—x—14=0.
5. YcranoBuTe COOTBETCTBHE MeXAY IpadrkamMu GyHKUIUN U popMyTIaMu, KOTOPbIE UX 3aat0T.

r \.}' ¥
1 1: 1
ol 1 X oLy 4 — —~ ol 1 X
- X
A) B) B) I)
Dy=-2  2y=Ix y=x+2 Hy=2  Hy=2
X
AI|B |IB I

6. Pemnre HepaBeHCTBO: 6 X—7<8Xx—9.

7. KareTsl mpsIMOYTroOJIBHOTO TpeyrojbHUKa paBHbl 12 w 35. Haiigute rumoreHy3y >TOro
TPEYIroJbHUKA.

8. Pemute ypaBHenue x°—7 x°—8=0

9. 13 mynkra A B nyHKT B, paccrosinue mexy koTopeiMu paBHO 208 kM, Bbimen karep. Jloias 1o
MyHKTa B, OH BepHyJIcs B MyHKT OTIIPaBJICHU, 3aTPaTUB Ha OOpaTHBIN MyTh HA 5 YaCOB MEHBIIIE.
Haiinute cOOCTBEHHYIO CKOPOCTh KaTtepa, €ClIi CKOPOCTh TEYCHHUS PEKH paBHA 5 KM/4.

10. U3 toukn M x OKpyx)HOCTH C 1eHTpoM O TipoBeleHbl KacaTenbHble MA u MB. Haiigute
paccTosTHME MekIy TouKaMu Kacauus A u B, ecm yron AOB pasen 60°, MA=7.



Bapmuanr 2

1
1. Haiimure 3HaueHue BoipakeHus 1 §+0,09

2. OaHO U3 YHCcel @, \/ﬁ, @, V47 ormedeno Ha psIMOM TOUKOH A

1 & 1 1
T - T T

5 6 7
Kaxkoe 710 uncno?

1) V28, 2)4/33, 3) /38, 4) 47

14

3. Haiinute 3HaueHue BbIpaKeHUS -— npu a=3.
a
4. Peumnre ypasuenne X (x+8)+15=0.
5. YcraHoBuTe COOTBETCTBHE MEXAY I'padukamMu GyHKUIUN U popMyJIaMu, KOTOpPbIE UX 3aat0T.

A) E) B) D
F . ¥ , ¥ P My
1 l'f !
a1 X ,r' ' : R * B x
7 5
) y=2x  2)y=-2x  3)y=x+2 4 y=2  5)y=x
A|lB|B|T

6. Pemnte HepaBeHCTBO: 4 X+5>6Xx—2.
7. B tpeyronbuuke ABC yron C pasen 90°, AC=25,2, AB=35. Haiiaure sinB.

4 2
8. Pemmre ypaBHEeHue %20
9. /IBa BemocuneaucTa OAHOBPEMEHHO OTHpaBisitoTcs B 100-kumomeTpoBbid mpooer. IlepBbrit
€lIeT CO CKOpPOCThIO Ha 15 KM/4 OoibIIeH, 4eM BTOPOH, M MpUOBIBACT K (UHUITY HA 6 4acoB
panble BToporo. Haiiiute ckopocTs BenocuneaucTa, Npuieamero K GUHUILy BTOPbIM.
10. B mapannenorpamme ABCD 6uccektpuca yrina A, pasaoro 60°, mepecekaer cropony BC B
touke M. Otpe3ku AM n DM nepnenaukyispHsl. Halinnte nepumeTp napawuienorpaMma, eciiu

AB=5.

Hrorosasi KoHTpOJbLHAsi padoTa IO MaTeMaTHKe 32 Kypc 9 kiacca

i 17,11),17
. AnIUTC 3HAUYCHUC BBIpa)KeHI/ISI 26 13 6

2. Ha xoopauHaTHON NpsIMON OTMEUEHBI TOUKH X, e, Z.

z y x

Kaxkas u3 pa3sHocreit z-x, z-y, X-y MOJ0XKUATETbHA?
1) zx
2) zy
3) x-y

4) HM oAHA U3 HUX

3. Kakomy u3 ciaenyroniux BbIpaXXeHHUH MpH JIF0ObIX 3HAYEHUSIX N paBHO MPOU3BEIACHHE
8-2"?



10.

11.

12.

13

14.

15.
16.

1) 16"
2) 2°"
3) 2n+3
4) 8n+1

Haiinure KopeHb ypaBHEHUS 2

X—5
Hansr 6 uncen. Kaxxnoe cienytomee urciio 6ombIie npeasiayiiero Ha 4. Haiinure
HOCJIEAHEE IECTOE YNCIIO, €CIIN IIEpBOE Yncio pasHo 10,3.

G—ny npu x=V32,y=¢
CrnopTHBHBIM Mara3uH nNpoBouT akuuio. Jirobas pyrOonka crout 300 py6ueit. [Ipu
MOKYTKE MBYX (yTOOIOK — ckuika Ha BTOopyto 70 %. Ckonbpko pyOsieit nmpuaeTcs
3aIUIaTUTh 3a MOKYIIKY JBYX (yTO01I0K?
Ha KakoM puCYHKe H300pa)keHO MHOKECTBO pellieHUi HepaBeHcTBa 81 x°>16 ?

1
Halinure 3HaueHUEe BBIPAKCHUS ~

1) ‘ 3)

© |k

2) > 4)

4

9

-4 4
9

9

B cpennem Ha 75 kapMaHHBIX (POHAPUKOB, MOCTYIHMBIIUX B TPOJIAXKY, IPHUXOTUTCS
NIeBSATH HEeUCTpaBHbIX. Haliinte BepoATHOCTH TOTO, YTO BEIOpAHHBIN Ha yJaady B
MarasuHe OHapUK OKa)KETCsI HCPABEH.

B cTpoutenbHolt pupMe CTOUMOCTS € (B py0.) YKIaIKU TPOTyapHOU IJIUTKU Ha
JOPOXKKAX TOPOJICKOTO MapKa paccuuThiBaetcs o ¢popmyne ¢=18100+120n, roe n —
KOJIMYECTBO KBAJPATHBIX METPOB, KOTOPBIE HY>KHO yJIOKUTh. [10o1b3ysiCch 3TOM
(GopMyII0ii, paccuMTaliTe CTOMMOCTh YKIAAKH Ha Ha rromans 60 m>. OTBET yKaKHUTE B
THIC. pyO0.

B tpeyroasauke ABC usBectHo, uto AB = BC, yron ABC pasen 102°. Haiinure yron
BCA. OtBer naiite B rpajaycax.

Haiinure pannyc oKpy>KHIOCTH, BHUCAHHOM B KBaJIpaT, IEPUMETP KOTOPOTO paBeH 6.

© &

. Haiinure 6onpmuii yron paBHoOeapenHoi Tpaneruu ABCD, ecnu nuaronans AC

oOpa3yer ¢ ocHoBaHueM AD u 60koBo#i cTopoHOil AB yrubl, paBHbie 19° u 54°
cooTBeTcBeHHO. OTBET /aiiTe B rpaaycax.

Ha xiieruaroii 6ymare ¢ pasmepom kietku 1x1 uzobpaxken tpeyronsuuk ABC. Haiinute
IUIOIAb STOr0 TPEYTOJIbHUKA.

B
/
/

|

/

/

A Ic

Pemnite ypaBHeHue x*= (4 xX—>5 )2
Paccrosinue mexay npuctansiMu A u B paBHo 60 kM. 13 A B B o Teuenuto peku

OTHPaBUJICA IUIOT, 4 4YEPE3 4acC 3a HUM OTIIPpaBHUJIACh MOTOpPHAA JIOJKa, KOTOpad, HpI/I6LIB B

nyHKT B, ToTuac noBepHyna oOpatHo U Bo3Bpatuiach B A. K 3ToMy BpeMeHHU IIIOT

npoien 30 km. Haliiure ckopocTh JIOKU B HEMTOABUKHOM BOJIE, €CIIH CKOPOCTh TCUCHUS

pEeKH paBHA 5 KM/4.



17. PaccTosiHMe OT TOUKHU MepeceueHHs JuaroHanei pomOa 10 OHOM U3 ero CTOPOH PaBHO
15, a onHa U3 nuaronaseir pom6a paBua 60. Haitnure yrisl pomoa.

18. buccekrpucs! yrioB C u D nmapamnenorpamma ABCD nepecekatorcst B Touke K cTopoHbI
AB. [lokaxwure, uto K — cepenuna AB.

Bapmuanr 2
L Hai (L_L) i
. Haiinure 3nauenne Bbpakerns | 7o~ 50 | * 7e

2. Ha xoopauHaTHON NpsIMON OTMEUYEHBI TOUYKH p, ¢, 7.

p q r
Kakas u3 pasHocreit ¢ —p, r — g, p —r oTpunarenbHa?
D) gp
2) rq
3) p-r

4) HU 0HA U3 HUX

3. Kakomy u3 crieayonmx BIpaKeHHH IpH JIFOOBIX 3HAYSHHUSX N PAaBHO MPOU3BEICHHIE
49-7"?
1) 7%
2) 49"
3) 7n+2
4) 343"

4. Haiigure KOpEHb YpaBHEHU —— =2
A p yp xX+6

5. Jansl 7 yucen. Kaxnoe cienyroiee yrcio 0omblie npeapaymiero Ha 5. Haiaure
MOCJIETHEE CEIbMOE YHCII0, €CIIM TIEPBOE YUCIIO paBHO 12.4.

6. HaiinuTe 3HaUeHNE BBIpAXKEHUS L _bxty npu X = V48, y= 1
6x 6xy 4
7. CHopTHBHBIA MarasuH NpoBoauT akuuto. JIto0oit mxemnep ctout 300 py6uneit. [Tpu
MOKYIIKE JIByX JKeMIepoB — ckuJika Ha BTopyto 80 %. Ckonpko pyOueit npuaercs
3aIUTaTUTh 3a MOKYIIKY JIBYX JOKEMITIEPOB?

8. Ha kakoM prcyHKe H300paKeHO MHOKECTBO PelIeH i HepaBeHCTBa 49 x° <36 ?

l & L e 3 o,
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9. B cpennem Ha 150 kapMaHHBIX (HOHAPUKOB, TOCTYMUBIINX B MPOJAXKY, TPUXOAUTCS
15 neucnpaBHbiX. Haiiniute BeposSTHOCTH TOTO, YTO BHIOPAaHHBIM HA yJady B MarasuHe
(oHapUK OKaXKETCS HCPABEH.

10. B ctpoutenbHol (hupMe CTOMMOCTH ¢ (B py0.) YKIIaIKH TPOTYyapHO# TUIMTKU Ha
JOPOXKKAX TOPOJICKOTO MapKa paccuuTbiBaetcs o ¢popmyne ¢ =18100+120n, roe n —
KOJIMYECTBO KBAJAPATHBIX METPOB, KOTOPbIE HYKHO YIOXKUTh. [10b3ysch 3TOi
(opMyI10ii, paccurTaliTe CTOMMOCTD YKIAAKH Ha Ha maomans 70 M. OTBET yKaXuTe
B ThIC. pyO0.

11. B tpeyronbsauke ABC uzsectHo, uto AB = BC, yron ABC pasen 108°. Hailigure
yros BCA. OTBet naiite B rpagycax.

12. HaliguTe paguyc OKpy>KHOCTH, BIUCAHHOM B KBaJIpaT, IEPUMETP KOTOPOTro paBeH 14.



13. Haiiaure Oonpiuunit yron papHobeapenHoi Tpaneunn ABCD, ecnu quaronans AC
oOpa3yet ¢ ocHoBaHueM AD u GokoBoii ctopoHoit AB yribl, paBHble 62° u 9°
COOTBETCBEHHO. OTBET JaliTe B Irpagycax.

14. Ha kieryaroit Oymare ¢ pasmepoMm KieTku 1x1 uzoOpakeH TpeyronbHuk. Haiinure
IUIOLIA/Ib ATOrO TPEYTrOJIbHUKA.
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15. Pemurte ypaBuenne x'=(4x—5 )2

16. Paccrosinue mexay npuctanimMu A u B pasao 60 kM. 13 A B B 1o Teuenuro pexu
OTIIPABUJICS IIJIOT, @ Y€PEe3 Yac 3a HUM OTIPABUIIACh MOTOPHAs JOJKa, KOTOpas,
npuObIB B MyHKT B, ToTyac nmoBepHyia odpatHo u Bo3Bparmiack B A. K atomy
BpeMeHnu 1ot npomesn 30 kM. Haliante ckopocTb JI0JKU B HEMOJIBUKHOI BOJIE, €CIIU
CKOpPOCTbH TEUCHHS PEKH paBHA 5 KM/4.

17. PaccTosiHuE OT TOUKHU IepeceueHmst JuaroHaineid pomoa 10 OAHOM U3 ero CTOpoH
paBHO 15, a oqHa u3 nuaroHaiei pomba paBaa 60. Haiiaure yrisl pomoa.

18. buccektpucs yrinoB C u D napamienorpamma ABCD nepecekatorces B Touke K
ctoponbl AB. Jlokaxure, uro K — cepenuna AB.
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