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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIeYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOEGHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM KU3HHU. Pa3Butne y 00ydaromuxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYIIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs] MaTEMAaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpHUpOJIE W OONIECTBE, POJIM MATEMATHYECKOTO MOJICTUPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MHUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX IS aJanTalliid B COBPEMEHHOM IU(PPOBOM
obOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOJII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIILJICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00eCcreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYalOIMUXCSA: OHU UCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXXJeHusi, 0000IIeHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeamnoyiaraeT  3HAYMTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JICATEBHOCTH OOYYaroMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3aliei JesITeIbHOCTHOTO IPUHIIKIIA O0yYeHUS.

B cTpykType nporpammel yaueOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETOo
oOpa3oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOIUYECKUE JTUHUU:
«Uucna © BBIUKACICHUS», «ANTEOpanyecKue BBIPAKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus yd4eOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMMy y4deOHOTO Kypca «Ajiredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO O0YyYarOIIMMUCS
OCHOB  yHHMBEpPCAJIBHOIO MareMaTthuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOUM OCOOEHHOCTBIO yueOHOTO Kypca «Anrebpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW ISt
JTATbHEHIIET0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIICHUS, OPMUPOBAHUIO YMEHHS TOJIH30BATHCA AITOPUTMAMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUYECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMH, (OPMHPOBAHHUEM



MPEACTABICHUN O JEHCTBUTENHHOM YUCIIE. 3aBEPIICHUE OCBOSCHHUS YUCIOBOU JTUHUU
OTHECEHO K cpeaHeMy 001eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUs] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro armmapara, HeOOXOAUMOro Ui pelleHUs 3ajady MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa NEMOHCTPUPYET 3HAYEHHWE MATEMATHUKHU KakK s3bIKa JUJIst
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIeIeii, OMMCaHUsi TMPOLIECCOB M  SIBJICHUU
peansHOro Mupa. B 3amaun o0yuenus anreOpe BXOASIT TakxKe JajbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBINIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
uHPOpPMATUKHA, W  OBJAJCHWE HABBIKAMU  JCIYKTUBHBIX  PaCCYXICHUU.
[TpeoOpa3oBaHue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHUIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSI ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPAa3HbIX IPOLECCOB U SABJICHHUI B TPUPOAE U
obmiectse. M3yueHue MmaTepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUM O POJIY MAaTEMATUKU B PA3BUTUH [IUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yuyeOHOMYy MiaHy B 7-9 Kkjaccax u3ydaeTcsi Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucma © BBIUKCIEHUS», «ANTEOpanyecKue BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6Horo kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hefenio), B 9 kmacce
— 99 yacoB (3 vaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIC, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palnMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
yOOpSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMerndeckue JEHUCTBUS C
palMOHAIBHBIMA YKCIIaMH. Pelenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJlbHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O0bIIKUX yncen. [IpoleHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpOoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jla4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaJIbHON ITPAKTUKH.

[IpuMeHeHnEe TPU3HAKOB  JECIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHbIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4Hcie mpsiMas U oOparHas
IIPONIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlomycThMBIe
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHne 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHbBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDAXEHHS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BECHUH, MPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJAO0HBIX ClaraeéMbiXx.

CBoJiCTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOTOwIeHa. CloXKeHue, BhIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHrne MHOIO4JIEHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBuja MpeoOpa3oBaHUs YypaBHEHMUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEIIEHUE JIMHENHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHUI IO YCIOBHUIO
3a7a4u. Pelenre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JIuneiitHoe ypaBHEHHE C JIBYMs IEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermeHune cucrem ypaBHEHUU
Croco0oM MoACTaHOBKU. [IpumMepsbl perieHus: TEKCTOBBIX 3a7a4 C TOMOIIBI0 CUCTEM
YpaBHECHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Abcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOpMYyIaMH.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CroiictBa Qynkuuii. Jluneitnas ¢pynknus, e€ rpaduk. ['padpuk Gyakuum y = |X|.
['padmyeckoe pelieHue JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yucsia v BbIYMCIEHUS

KBagparHbiii kopeHb U3 uncia. [loHsTHEe 00 HppalMOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTHUYECKUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYUCJICHUAM. JefiCTBUTENbHBIC YUCIIA.

CreneHb C LUEeNbIM MoKaszaTeneM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AnreOpandeckue BRIpOKCHUSIAJIre0pandecKue BhIPaKeHust

KBazpaTHbI TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO aireOpanueckoil apoowu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHME, JeJIeHHe anreOpandeckux JIpoOeH.
PanronanbpHbIie BRIpaXKEHHS U UX ITpeoOpa3oBaHue.

YpaBHEeHUS 1 HEPABEHCTBAY PAaBHEHHS M HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM W KBaJPAaTHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduyeckas uHTEpIHIpeTalvsl YPaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsl IE€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 aareOpandeckuM CrocoOoMm.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HON MEPEMEHHOM.
PaBHOCMIIBHOCTh HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue Gpynkimu. OOIACTh ONPEACIICHUS U MHOYKECTBO 3HAYCHUHN (PYHKIINU.
CriocoOsb1 3amanus QyHKITHIA.

I'padux ¢dynkumu. YUrenne cBoicTB dyHKuuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHA, OTPAXKAIOMIUX PEATbHBIE MPOIECCHI.



@DyHKIMY, OMUCHIBAIOIIME TPSIMYI0 M OOpaTHYIO MPOMOPIHOHATBHBIC
3aBHCHMOCTH, HX rpadukn. OyHkuun Y = X2, y = X3, y = VX, y=|X|. [paduueckoe
pelIeHre ypaBHEHUH U CUCTEM YpaBHEHUIA.

9 KJIACC

Yucia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JecATUYHBbIE IpoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIBHBIX YUCET U KOOPAUHATHOMN MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apudMeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIAMU.

Pasmeppl 0OOBEKTOB OKPYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroIeM MHUpE.

[Tpubnnx€HHOE 3HAYEHNE BEIIMYMHBI, TOYHOCTh NpHOIKeHUs. OKpYIrJIeHHe
yucen. [[puknaka u onieHka pe3yJibTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSAIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUH, CBOASIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHUEM HAa MHOKUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyeckKuM METOJIOM.

VYpaBHeHuEe ¢ AByMs NEpeMEHHBIMH M ero rpaduk. Pemienune cucrem ABYyX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTteM IByX ypaBHEHHU,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4u alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemienue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, €€ rpaduxk u cBoictBa. I[lapaGona, KoopaUHATHI
BEPIIMHBI TapabOJIbl, 0Ch CAMMETPHUH MAPaAOOJIBI.

Ipaduxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , 1 ux
CBONCTBA.



Yucnosele mocnenoBaTEeNbHOCTH  YUMCIOBBIE MOCIEA0BATEJIbHOCTH M
Nporpeccun

[IoHsiTHE YHCIIOBOM IOCJIENOBATEIBHOCTH. 3aJaHHUE I10CIIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysol N-To wieHa.

Apudmernueckass U reoMeTrpuueckas mporpeccuu. @opmynsl N-ro uieHa
apu(MeTHYeCKON U TEOMETPUUYECKOM MPOrpecCcrii, CyMMBI MIEPBBIX N UJICHOB.

N300paxeHne 4YIEHOB apU(PMETHUECKON U TEOMETPUYECKOW MpOrpeccuid
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnoxHBIE TIPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpaMmbl y4eOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, IMPEICTaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESITEIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HAaBBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOIO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpaza >KM3HU  (3I0pOBOE  IHUTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HAaBBIKA peIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHNE MaTEMAaTUUCCKUX 3HAHUH JIJIS pellieHus 3a71a49 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCJIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIBLHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COUMAJBHON W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATECIbHOCTh, B TOM UHCIIC
YMEHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIUU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTL W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIC W oOmIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
pa30upaTh T0Ka3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKIECHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSTEIBHO HECIOXKHBIC TOKa3aTelIbCTBA
MaTeMaThyeckux (akToB, BBICTpaUBaTh APTYMEHTAIMIO, IPUBOIUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO pemieHus: y4eOHOM 3amauu (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIIEHUS, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
(dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpoldIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITENbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIbIIIOE NCCIIEIOBAaHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKKEe BBIIBUIATH
MPEIOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOUHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BBIOMpATh, AHAIU3UPOBATh, CHUCTEMATU3UPOBATh WU WHTEPHPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BBIOMpATh (opMy TMpeACTaBiIeHUS HHPOpMALUMKU M WILIIOCTPUPOBATH
pelaemMbpie 3aJadyd  CXeMaMH, JuarpaMMaMm#, WHOW Trpadukod W HX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WMH(OpPMAMU TO KPUTEPHUAM, MPEAJIOKEHHBIM
yuuTesneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBHS:

BOCIIpUHUMATD U (bOpMy.TII/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUSAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUA



B YCTHBIX M MMCBMEHHBIX TEKCTax, AaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYEHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
npoOsIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBIsATh CBOM CYXJIEHUS C CYXICHUSAMHU JAPYTHX
YYAaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IMuyue U CXOJCTBO IO3MIIMMA, B
KOpPEKTHOM opme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUS, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh OPMAT BHICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTALMHU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboTHI NPU PENICHUN YUeOHBIX MaTEeMaTHYECKHUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacmpelneisTb BUABI pPadOT, JOroBapHUBAThCH,
00CyX)aTh TIPOLIECC U Pe3ybTaT pab0Thl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBbIX (opmax paboTsl (0OCyXaeHHs, O0OMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YacTh PaOOTHI
U KOOPJIMHHPOBATh CBOM [EUCTBUS C JPYTUMH 4YJIE€HAMH KOMaHIbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJIATH IUIAH, AJITOPUTM PEIIEHUs 33Ja4yd (MU €ro
4acTh), BbIOMpATh CIOCOO pEIICHUS C y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IPU PEIICHUN 33/1a4H,
BHOCHUTh KOPPEKTHUBHI B JICITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA ICATEIBHOCTH MTOCTABICHHOW LIEJIN U
YCJIOBUSIM, OOBSCHSTh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHTh, codyeTass YCTHbIE M MHChbMEHHBIE MPUEMBI, apuMeETHUECKHe
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3HaYeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUHN JPOOHBIX BBIPAKCHUM, COMEPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT ofHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTHU
B OECKOHEYHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAIUOHAIIBHBIC YU CIIA.

OKpyrJsTh yncia.

BBINOTHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HaYCHUI
YUCJIOBBIX BBIpAKCHUU. BBITONHATE ACHCTBHUS CO CTENEHSMU C HATypajlbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTEIIM HATypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBA3aHHBIE C OTHOIIEHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOHEKTOB.

AuredpanvyecKue BbIPAKEHUSA

Hcnonb30BaTh anredpanieckyro TEPMUHOIOTHIO U CUMBOJIMKY, TPUMEHSTH €€
B MPOIECCE OCBOCHUS yUeOHOTr0 MaTepHaia.

HaxoauTth 3HaueHusi OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHITh Mpeobpa3oBaHus 1EI0T0 BHIPAXKEHHS B MHOTOWICH TIPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOrOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOXUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKHU OOITET0 MHOXKHUTEJS, TPYIITUPOBKHU CIaraeMbIX, TPUMEHEHUS
bopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENM C HATYPAIBHBIMHU IIOKA3aTEISIMHU LIS
peoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemare yMHEMHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHs K paBHOCWIBHOMY eMy. IIpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpuMmeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOrOo
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPANHATHON IJIOCKOCTH IpapK JIMHEHHOTO YPAaBHEHUS C IBYMS
NEPEMEHHBIMHU, MI0JIb3YSCh TPpa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemate cucreMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NIOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIUE 33/ TAHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMMCHIBATH YACIOBBIE POMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMmedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIHUH Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuil cnocod MpeACTaBICHUS U aHaiu3a WH(OpManuu,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHus B 8 kJjacce oOydaromMiics TOJIYYUT CIICAYIOIIHE
NpPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJIbHbIE MPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJICHHUS U BBIYUCICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOYKaMH HA KOOPJAMHATHOM MPSAMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIIOJB3Ysl MPU HEOOXOAMMOCTH KaJIbKYJISTOP, BBINOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHUYHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIPpaKeHUs

[IpyuMeHATh TOHSTHE CTENEHU C MEJbIM I[O0Ka3aTeJIeM, BBIMOJIHATh
npeoOpa3oBaHus BIPAKEHHH, COIEPIKAIIUX CTENIECHH C LEIbIM MTOKa3aTEJIEM.

BbINIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs PAllUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMH U alIre0pandyecKUMu ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOKUTEIIH.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/71a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmate nMHENHBIE, KBaJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPABHEHHI C IBYMS IEPEMEHHBIMMU.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATH, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT ciOBECHON (OPMYIMPOBKU 3a7auu K €€ anreOpandeckoid
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBII pe3yybTarT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB /1JIsl CDABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHON U UX CUCTEMBI, 1aBaTh rpa)ueCcKyIo
WJUTFOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUMHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHMsI), OMPENC/ITh 3HAUeHHE (YHKIMHU IO 3HAYCHHIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJ€MEeHTapHbIX GYHKUIUN BUJA:

y=k/x,y=x2,y=x3,y = |X|, y = VX, OIHCBIBATH CBOICTBA YHCIOBOI (QYHKINHA
no e€ rpaduxy.

K xoHmy oOyuenus B 9 kJjacce oOydJaromMACS TOIYYUT CIICIYIOIINAE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALlMOHAIBHBIE YHCIIA.

BrimonssITh apudMeTruueckue AeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHbIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UpPpalMOHATbLHBIMU
YUCIIaAMU.

HaxoauTe 3HaueHust CTENEHEN ¢ IeIbIMU MTOKa3aTeIIMHU U KOPHEH, BBIUUCIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  1EWCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yjbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.



YpaBHeHMs U HEpaBeHCTBA

PemaTe nuHelHbIE U KBapaTHbIE YPABHEHHUSI, YyDABHEHM S, CBOSIIMECS K HUM,
pocTerIne APOOHO-PAIMOHAIIBHBIE YPABHEHHS.

Pemare cucreMbl AByX JIMHEHHBIX YPaBHEHHW C JIBYMsI IIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBISACTCS JTUHEHHBIM.

Pemath TekcTOBBIE 3amauM anreOpanvyeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPaBHEHUS WM CUCTEMBI IByX YPABHEHUN C ABYMsI IEPEMEHHBIMH.

[IpoBOIUTE MpOCTEUIINE UCCIEAOBaHUS YPABHEHUM U CUCTEM yYpaBHEHMIM, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKUX MPEACTaBICHUN (yCTaHaBIMBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUMN PELICHUs, €CIM MUMEET, TO CKOJIbKO, U
npouee).

PemaTe nMHEHHbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paxkaThb
pEelIEeHUE HEPABEHCTB HA YMCIIOBOM IMPSAMOM, 3aIlMCHIBATh PEIICHUE C MOMOUIBIO
CHUMBOJIOB.

Pemate cucTeMbl  JMHEHHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPaBEHCTB Ha YMCIIOBOM MPSIMOM, 3aIIMChIBATh PEMIEHUE C TOMOUIBIO CUMBOJIOB.

Hcronb30BaTh HEPABEHCTBA ITPU PEILICHUN Pa3IUYHbIX 337a4.

DOyHKUIMHA

Pacnio3naBath (yHKUMHM HW3y4eHHBIX BUIOB. [loKa3bIBaThb CXEMaTHYECKH

pacIoyio’keHNe Ha KOOPAMHATHON TIOCKOCTH TpadukoB GpyHKImi Buga: y = kx, y =
kx + b,y =k/x,y = ax2 + bx + ¢,y = x3, y = VX, y = |X|, B 3aBHCHMOCTH OT 3Ha4YCHHiT
K03((PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U M300pakaTh CXEeMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 1O UX TpaduKam.

Pacno3naBaTh KBajpaTuyHyro (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacnio3naBaTh apupMETHUECKYIO U TEOMETPUUECKYIO POTPECCUH TIPU Pa3HbIX
croco0ax 3aaHusl.

BBIMONHATS  BBIYMCIEHHS C HCNOJb30BaHHEM (oOpMya N-ro  4jieHa
apru(PpMETUYECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh 4YJIEHBI MOCJIEIOBATEIbHOCTHY TOYKAaMHU HAa KOOPIAWHATHOU
IJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJIATOPA, U(MPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudgpoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (udpp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIYKUCICHUS. PaliuoHanbHEIS o5 2 bubnunoreka LIOK
qHyclia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 AJreOpaHCCKHE BLIPDKCHHA 27 . https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA 1 HCPABCHCTBA 20 1 https://m.edso00.ru/7f415b90
bubnunoreka LIOK
4 Koopmunaret u rpaduicu. Gymiciu 24 . https://m.edso0.ru/7f415b90
bu6nmorexa LIOK
S Tosroperue u obobmenne 6 . https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO YACOB I1
OBII] O CTBO HACOB I1O 102 6 0

I[TPOTPAMME




8 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIe
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubnunorexa LIOK
1 Yucna u Berunciienns. KBagparasie KOpHU 15 https://m.edsoo.ru/7f417af8
) Yucna u BeraucieHus. CTCIEHb ¢ IEIbIM 7 bubnunoreka LIOK
MOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 1 bubnuoreka [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 1 bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHcTBa. KBagpaTHbie 15 1 bubmmoreka [JOK
ypaBHEHUs https://m.edsoo.ru/7f417af8
VYpaBHenus u HepaBeHCTBA. CHCTEMBI bubnmnorexa [JOK
6 . 13
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
8 DyHKupH. OCHOBHEIC IOHATHS > https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
) 4
o YHKUHH. THCAOBLIE GyHKLHMH o https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
1 IT 2
0 OBTOpeHHE 1 0000IeHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O
1 102 6 0

I[NPOT'PAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnbsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Yucna v Beruncienus. JleicTBUTEIbHbBIS 9 bubnnorexa [{OK
qyucia https://m.eds00.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 14 1 bubnnoreka [JOK
OJHOM NIEPEMEHHOM https://m.edso00.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7£419d08
bubnunoreka LIOK
> Dy 16 1 https://m.edso00.ru/7f419d08
bubnunorexa LIOK
6 YucroBble OCIE0BATENBHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 15 1 bubmmnoreka HOK
3HaHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 99 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanyectBo yacoB DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Ipakruueckue fllsyqemm :)Iﬁlt)l:ll;osaTenbnme
padoThI padoThI pecypes:
1 [ToHsiTHE parMOHAIILHOTO YUCIA 1
) Apudmernueckue neiicTBus ¢ 1
panroHaTBFHBIMHU YUCIIAMH
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMHU
4 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMHU
5 Apudmernueckue neiicTBus ¢ 1
panroHaTFHBIMHU YHCIIAMH
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsi04MBaHue 1
paMoOHAITBHBIX YHCET
3 CpaBHeHue, ynopsounBaHue 1
paMoOHAITBHBIX YHCE
9 CraproBast KOHTpOJIbHas paboTa 1 1
10 CremneHp ¢ HATYpATbHBIM 1 bubnmoreka [JOK
IIOKa3aTeneM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HATYpaJIbHBIM 1 bubnmnoreka [JOK

IIOKa3aTejIeM

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




12

13

CreneHnsp ¢ HaTypaIbHBIM
IIOKa3aTeneM

CreneHb ¢ HaTypaIbHBIM
MoKa3areieM

bu6mmoreka [IOK
https://m.edsoo.ru/7f42154e

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

14

CreneHnsb ¢ HaTypaIbHBIM
HIOKa3aTeneM

15

16

17

Pemrenrie ocHOBHBIX 3a7a4 Ha
IpoOu, MPOLEHTHI U3 peabHON
MPAKTUKHU

Pemennie oCHOBHBIX 3a/1a4 Ha
JpoOu, IPOLIEHTHI U3 peallbHOI
MPAKTUKHU

Pemenue ocHOBHBIX 3aJa4 Ha

JpoOH, IPOLIEHTHI U3 peallbHOM
MIPAKTUKU

18

Pemnrenyie 0CHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 pealbHOMN
MPaKTHKU

19

20

21

[Ipu3Haky JeTMMOCTH, PA3JI0KEHUS
Ha MHOKUTEJIN HAaTypaJIbHbIX YHCEl

[Ipu3Haku AeIUMOCTH, PA3I0KEHUS
Ha MHOXKUTEJIM HATYPAJIbHBIX YHUCEIl
Peanbuble 3aBucumoctu. [Ipsimas u

oOpaTHast MPOMOPIIMOHAIEHOCTH

22

23

Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOTMOPIMOHATBHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOparHas MPOMOPIUOHATEHOCTH




Peanbuble 3aBucumoctu. [Ipsimas u

24
oOparHast MPOMOPIUOHATEHOCTH
o5 KonTponbnas pabota no teme
"ParnoHanpHEIe ynciia"
26 BykBeHHbIE BBIpaKEHUS bubmmorexa [JOK
YK p https://m.edsoo.ru/7f41feec
27 dopMytbl
28 DopmyIisl
29 [Iepemennsle. JlonmycTumeble
3HAYEHUS TIePEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
30 BBIPKCHU, pACKPBITHE CKOOOK U bubmorexa LHOK
P > Pacip https://m.edsoo.ru/7f41fafa
MIPUBE/ICHNE TTOIOOHBIX CIIaraeMbIX
[IpeoOpazoBanre OYKBEHHBIX
31 BBIPKCHU, pACKPBITHE CKOOOK U bubmmorexa [JOK
P > Packp https://m.edsoo.ru/7f41fd70
TIPUBE/ICHNE TTOTOOHBIX CIIAraeMBbIX
[Ipeobpa3oBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
TIPUBEICHNE TTOTOOHBIX CIIAraeMBbIX
[Ipeobpa3oBanre OYKBEHHBIX
33 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoIiCcTBa CTETICHU C HATYPAJIbHBIM bubnuoteka [JOK
ITOKa3aTeNeM https://m.edso00.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmoreka [JOK
I0Ka3aTeyieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnorexa [JOK

IIOKa3aTcjIeM

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




bubmuorexa [JOK

37 Muorosenet https://m.edsoo.ru/7f42276e

bubmuoreka [JOK
38 Muororretiet https://m.eds00.ru/7f422930

39 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnmoreka [JOK
MHOI'OUYJICHOB https://m.edsoo.ru/7f422af2

40 Ciio)eHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOI'OUYJICHOB https://m.edsoo.ru/7f422cc8

41 Crnosxenue, BBIMUTAHUE, YMHOKEHHE bubnnorexa [HOK
MHOT'OUYJIEHOB https://m.edsoo.ru/7f422fca

42 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubnuorexa [JOK
MHOT'OUYJIEHOB https://m.edsoo0.ru/7f423182

43 DopmyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKECHUS https://m.edsoo.ru/7f42432a

44 @opMyIibl COKpAIEHHOTO bubnuorexa [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPALLIEHHOTO bubnnoreka [JOK
YMHOKECHHS https://m.edsoo.ru/7f424c12

46 DopMyIIbl COKPALLEHHOTO bubnuorexa [IOK
YMHOKECHHS https://m.edsoo.ru/7f424fd2

47 DopMyIbl COKpALIEHHOTO bubnnoreka [JOK
YMHOXEHHUS https://m.edso0.ru/7f4251d0

48 Paznoxenre MHOrO4wIeHOB Ha bu6nmoreka [JOK
MHOXUTEIN https://m.edsoo0.ru/7f423312

49 Pa3znoxeHre MHOTOUYJIEHOB Ha bubnmnoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe

50 Paznoxenrne MHOro4ieHOB Ha bu6mmorexa [IOK

MHOXHUTCIIA

https://m.edsoo.ru/7f4239de




Pazioxenne MHOTOYJIEHOB Ha

ol
MHOXHUTEIN
59 KonTponbnas pabota no teme
"Anrebpanyeckue BeIpaxeHus"
VYpaBHeHue, IIpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILHOCTb YpaBHEHUM
JInHeHoe ypaBHEHHE C OJJHOU
o4 [IEPEMEHHOM, pelleHre TMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OAHOU
55 IIEPEMEHHOM, pelleHre JMHEWHBIX bubmmorexa LIOK
N https://m.edsoo.ru/7f420482
ypaBHEHUM
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MePEMEHHOM, pelleHne TUHEHHBIX
ypaBHEHUH
57 Pemenue 3agaq ¢ momompio bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenue 3a1a4 ¢ TOMOIIBIO bu6nmoreka [JOK
YPaBHEHH https://m.edso0.ru/7f420806
59 Pemenne 3aga4 ¢ moMoOIIbIO bu6nmoreka [JOK
yYpaBHEHUN https://m.edso0.ru/7f4209a0
60 Pemenue 3agau ¢ momompio bu6mmoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f420e6e
JluneitHoe ypaBHEHHUE C TBYMS bubmuorexa [JOK
61
MEPEMEHHBIMH U €ro rpaduk https://m.edso0.ru/7f427c32
62 JInHelHOe ypaBHEHHE C IBYMs bubnnoreka [JOK

MEpECMCHHBIMU U CT'O Tpa(bI/IK

https://m.edsoo.ru/7f427e8a




Cucrema 1ByX JTUHEHHBIX

bu6mmoreka [IOK

63
YPAaBHEHUH C JBYMS IIEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 CucreMa IByX JIMHEHHBIX
YpaBHEHUH ¢ IByMsI I€pPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH ¢ IByMsI IE€pEeMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH ¢ IByMsI IEpEeMEHHBIMU
67 Pemenue cucrem ypaBHEeHUI bubmmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHHA bubmmorexa [JOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHHIA bubmmorexa [JOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHUN
7 KonTponbhas pabota no teme bubnuorexa [IOK
"JIuneiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopannaTa Toukn Ha pSIMOi bubmmorexa [JOK
https://m.edsoo.ru/7f41de76
74 YucnoBble TPOMEKYTKH bubmmorexa [JOK
https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKH
76 PaccrosiHre Mex1y IByMs TOUKaMH
KOOPJAMHATHOU IIPSAMOM
77 PaccrosiHre MeXTy IBYMST TOUKAMHU

KOOPJIMHATHOWM MPsIMOM




78 IIpssMmoyronbHas cucrema bubnumoreka [IOK
KOOpJMHAT Ha TUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronpHas cucteMa bubmmoreka [JOK
KOOpJMHAT Ha TJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduKoB, 3a1aHHBIX bubmumoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
83 Urenue rpa)ukoB peabHBIX bubnnorexa [HOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
84 Urenue Fpa(i)I:IKOB peanbHBIX
3aBUCUMOCTEH
bubnnoreka [JOK
8 Honsrue ynicunn https://m.edsogru/7f41ef06
86 I'paduk pynkumu
. . bubnuoteka [JOK
87 Crofictsa pymkumit https://m.edsogru/7f41f078
. . bubnuoteka [JOK
88 CBoficTsa QyHiunit https://m.edsogru/7f41f1fe
. bubnnoreka [JOK
89 Juneiinas yniuis https://m.edsogru/7f427282
. bubnmnoreka [JOK
%0 Junefias pyskus https://m.edsogru/7f427412
o1 ITocTpoenue rpaduka TUHEHHOM bubmuoreka [IOK

byHKIIIT

https://m.edsoo.ru/7f426d1e




92

93

[Toctpoenue rpaduka TUHEHHON
byHKIIUN
I'paduk pynkmmm y =[x|

94

95

96

97

I'paduk yakumm y =[x|
KonTponbnas pabota no teme
"Koopaunats! 1 rpaduky.
Oynkun" / Beepoccuiickas
IIpOBEpOYHas paboTa

HroroBas koHTpoabHas paboTa /
Bcepoccuiickas npoBepouHas
paborta

[ToBTOpEHNE OCHOBHBIX MOHATUN U

METOIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUNA

bu6mmoreka [IOK
https://m.edsoo.ru/7f41f50a

bu6mmoreka [IOK
https://m.edsoo.ru/7f429c6¢

98

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

bu6mmoreka [IOK
https://m.edsoo.ru/7f429f32

99

100

101

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
0000111eHEe 3HAHUHT

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJIOB Kypca 7 Kiacca,
000011IeHNE 3HAHUN

HOBTOpCHI/IC OCHOBHBIX IIOHSATUH U

METOIOB Kypca 7 Kiacca,
000011eHE 3HAHUN

bu6nmoreka [JOK
https://m.edsoo.ru/7f42a0e0

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




102

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJIOB Kypca 7 Kiacca,
00001IeHIEe 3HAHMIA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a900




8 KUIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
0
JJ;H Tema ypoxka Beero KonrTposbubie IIpakTuueckue i[:;'?eﬂl/lﬂ :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr
1 KBaapatHbIii KOpEeHb U3 YUCIa 1 bubmmorexa [JOK
https://m.edsoo.ru/7f42d452
9 [Tonsatue 06 npparoOHAIEHOM 1 Bbu6moteka [JOK
4yucIe https://m.edsoo.ru/7f42eaaa
3 JlecsiTuuHbIe TPUOTMKCHUS 1
UPPAIMOHATIEHBIX YHACEI
4 Jecstruunbie MpUOIMKEHUS 1
UPPALMOHATIBHBIX YHCE
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUE 1eHCTBUTENBHBIX 1
qrcen
7 CpaBHeHUE 1eHCTBUTENBHBIX 1
Yucel
8 ApudmeTnueckuii KBaapaTHbINA 1
KOPCHB
9 VYpaBHeHue Buaa X* = a 1
10 CgoiicTBa apmi)MeTflquKI/Ix 1 bubnuoteka [JOK
KBaJPaTHBIX KOPHEH https://m.edso0o.ru/7f42d862
11 CgoiicTBa apu(PpMETHIECKUX 1 bubmmnoreka [JOK

KBaJPaTHBIX KOPHEN

https://m.edso0.ru/7f42d862




[TpeobpazoBanne YUCIOBBIX

12 BBIPAXKEHUI, COAEPIKALINX bubnnorexa LHOK
p » CONEpRAIL https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIE KOPHU
[IpeoOpa3zoBaHKEe YUCTOBBIX
13 BBIPAKEHUI, COJIEPIKAILIUX bubnnorexa LHOK
P > CONCpAAIL https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeobpazoBanue YUCIOBBIX
14 BBIPAKEHU, COJIEPIKAIIUX bubmorexa LIOK
p » CONEPKaIll https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
15 BEIpAKCHUH, COACPKAINX buGnuorexa [IOK
P » colepratil https://m.edso00.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CreneHs c IeJIbIM II0Ka3aTeIeM buGnuorexa [IOK
1 https://m.edsoo.ru/7f4354a4
CranjapTtHas 3amuch 4ucia.
Pa3mMepsr 00bEKTOB OKPYIKAIOIIIETO
17 Mupa (0T AJIEMEHTapHbBIX YaCTHIL JI0 bubmmnoreka HOK
KOCMHUYECKHX 00BEKTOB), https://m.edso00.ru/7f436098
JUTUTETILHOCTH TIPOIIECCOB B
OKpPYXKaroIIeM MUpe
18 CBOMCTBA CTEIEHH C IIEIBIM bubmmoteka IIOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHH C IIEJIbIM bubnuoreka [{OK
oKa3arejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTETNIEHHU C LENBIM bu6muoreka [JOK
oKa3aTejIieM https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHH C IIEIBIM but6mmoreka [IOK

IIoKa3arcjiemM

https://m.edsoo.ru/7f43599a




CBoiicTBa CTENEHH C LIETBIM

bubnmoreka [IOK

22 II0Ka3aTeseM https://m.edsoo.ru/7f435ed6
23 KBaapatHplii TpéxusieH
24 KBanpaThsiii TpéxuiieH
o5 Pa3noxenune kBagpaTHOro bubnmoreka [JOK
TpEXWieHa Ha MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3nosxenue kBagpaTHOTO bubmmoreka [JOK
TPEXUYJIEHA HA MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota nmo remam
27 "KBanparusie kopHu. CTEneHHU. bubmmorexa LIOK
KbapaTHblii Tpexch” https://m.edso0.ru/7f42ec80
bubnnoreka [JOK
28 Axrebpanaeckas Aok https://m.edsocL).Iru/7f430382
JlonycTumble 3HaYEHUS
29 MIEPEMEHHBIX, BXOSIINX B
anredpanvyeckue BhIpaKeHUs
JlomycTrMple 3HAaYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anredpanvdeckue BhIPaKEeHUS
31 OCHOBHOE CBOMCTBO bubmmoreka IIOK
anredpanyuecKkoi 1podu https://m.eds00.ru/7f4308e6
. bubmuoreka [IOK
32 Coxpauerne apobeit https://m.edSO(])_.Iru/7f430a8a
. bubnuoteka [JOK
33 Coxpamerne npobeii https://m.edsogru/7f430f44
34 Coxkparienue apobeit Bubmmorexa [IOK

https://m.edsoo.ru/7f430f44




Clo)KeHHe, BEIYMTaHUE,

35 MHOXEHNE U JIETICHUE Bubmmoreka HOK
4 A . https://m.edsoo.ru/7f43128c
anreOpanyeckux Apooeit
Clo)xeHue, BEIYMTaHUE,
36 MHOKEHHUE U NEJICHUE Bubmmoreka HOK
4 A . https://m.edsoo.ru/7f4315c0
anreOpanvecKux apooei
CrnoxeHue, BEIYUTAHUE,
37 MHOKEHHUE U NEJICHUE Bubmorexa LIOK
4 A . https://m.edsoo.ru/7f4318c2
anreOpanvecKux apooei
CnoskeHue, BEIYUTAHUE,
38 MHOXEHHE U JICTICHUE Bubmmorexa OK
y . https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
IIpeoGpa3zoBaHye BEIpAKCHHUM,
39 cop e >II<)a nx aiared I;qucxue Bubmorexa HOK
Aeprall p https://m.edsoo.ru/7f43259c
npobu
[TpeoOpazoBanue BbIpaKEHHH,
40 coleprKallX ajareopanyeckKue Bubmnorexa HOK
AepKa p https://m.edsoo.ru/7f432736
Ipobu
IIpeoOpa3oBanue BLIpaKEHUH,
41 cop € )IIZa ux anreod I;I/I‘ICCKI/IC Bubmorexka HOK
AeprRa p https://m.edsoo.ru/7f432736
npodu
42 KonTponbHas pabora no teme bubmmnoreka HOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
but6mmorekxa [IOK
43 K
BA/IpATHOC ypapHerHe https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpaTHOE ypaBHEHUE bubmorexa HOK

https://m.edsoo.ru/7f42eela




bu6nmoreka [IOK

45 Henontioe kBaznpatioe ypapHetie https://m.edsoo.ru/7f42eela
46 dopMya KOpHEH KBapaTHOIO bubnuoreka [JOK
yYpaBHEHUs https://m.edsoo.ru/7f42f158
47 ®dopmyna KOpHEH KBaIPaTHOTO bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 ®opmyia KOpHEH KBaIpaTHOTO Bu6muotexa [JOK
yYpaBHEHUS https://m.edsoo.ru/7f42f5a4
Bu6moteka [JOK
49 Teopea Biera https://m.edsogru/7f42fef0
Bbu6moreka [JOK
50 Teopea Biera https://m.edsogru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCS Bbu6motreka [JOK
K KBaIpaTHbIM https://m.edso00.ru/7f43c542
52 Pewienue ypaBHeHuUM, CBOASAIIMXCA bubnuoreka [IOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiinme npoGHO- bu6mmoteka [IOK
paluuoOHaIbHBIE YPABHEHUSA https://m.edsoo.ru/7f4328¢6
54 [Ipocreitmme npoOHO- bubmmoteka IIOK
paloOHAIbHBIE YPaBHEHUS https://m.edsoo.ru/7f432b6e
55 Penrenne TeKCTOBBIX 3a4a4 C ) bu6nunorexa LIOK
MOMOUIBIO KBaJPaTHBIX YPaBHECHUI https://m.edsoo.ru/7f42f75¢c
56 Pentenne TeKCTOBBIX 3a7a4 C bubmmoreka IIOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42f8f6
57 KonTponbhas pabota no teme bu6muoreka [JOK
"KBagparHsle ypaBHeHUS" https://m.edsoo.ru/7f4301f2
58 JIuneliHOEe ypaBHEHUE C IBYMs

NepPEMEHHBIMHU, €ro rpaduk,




59

60

MPUMEPHI PEIlICHUs] ypaBHEHUH B
LEJIBIX YUCIIaxX

JIuHeitHoe ypaBHEHUE C IBYMsI
MePEMEHHBIMH, ero rpaduk,
MPUMEPHI PEIlICHUs] ypaBHEHUH B
LEJBIX YUCIIax

JInHeitHOEe ypaBHEHUE C IBYMS
NePEMEHHBIMH, €ro rpaduk,
MIPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIax

61

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

62

63

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Penienune cucrem aByX JIMHEHHBIX
YpaBHEHMH C IByMsI TIE€pEMEHHBIMHU

64

[Ipumeps! penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[EPEMEHHBIMU

65

66

67

[Ipumeps! penienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

['paduueckas MHTEpIIpeTALUS
YPaBHEHUS C ABYMS IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU

I'paduueckas uaTEpHIpEeTALIUSL
YpaBHEHHMS C IBYMsI IEPEMEHHBIMU

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

bu6nunorexa LIOK
https://m.edsoo.ru/7f43d6d6




Y CUCTEM JIMHEHHBIX YPaBHEHUM C
JBYMSI IEPEMEHHBIMU

Penrenne TekcTOBBIX 3a1a4 C

08 IIOMOILIbIO CUCTEM YPAaBHEHUI
69 Pemienue TekcToOBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUIN
70 Pemenune TekcTOBBIX 3a7a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
71 YuciioBble HEPABEHCTBA U UX
CBOMCTBA
7 YucnoBsle HEPABEHCTBA U UX
CBOMCTBA
73 HepaBeHCTBO ¢ 01HOM ITepeMeHHOMN
74 Jlunelinbie HEpaBEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso00.ru/7f42c692
75 Jlunelinbie HEPABEHCTBA C OJTHOM bubnnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42c840
76 JInHeliHbIC HEPABEHCTBA C OJJHON
NIEPEMEHHOI U UX pElICHNE
77 CucTtembl TUHEHHBIX HEPABEHCTB C bubmuoreka [IOK
OJIHOY ITIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 CucTtembl TUHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJHOI MEPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U X PELICHUE
N3o6paxenue pemieHus
80 JMHEWHOTO HEPAaBEHCTBA U MX Bubmmorexa [IOK

CHCTEM Ha YUCJIOBOM NPSAMOU

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




N3o0pakenue pereHus

81 JMHEWHOTO HEPABEHCTBA U MX bubmmorexa [JOK
. . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMON
KonTponbhas pabota no remam
82 "HepaBenctBa. CucreMbl
ypaBHEHUI"
bubnmoreka [JOK
83 Houstue pynicuun https://m.edsofru/7f433c12
84 Ob6nacTh ornpeneneHus u bubmmoreka [JOK
MHO>KECTBO 3HAUCHUN (YHKIIUU https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHus PyHKIUI
86 ['paduk pynkuuu
87 CpoiicTBa (yHKINU, HX
oroOpakeHue Ha rpaduke
88 Urenne 1 mocTpoeHue rpadukoB
byHKIMMA
89 [Tpumeps! rpadukoB GyHKIUH,
OTpaXKaroIINUX peajbHbIe MPOIECCHI
DyYHKIMN, ONUCHIBAKOIINE MTPSIM
90 u Zlgp:TH;’IO nponopuII/IIIOHaHEHLI}:O bubmmorexa [JOK
SABHCHMOCTH, X rpachHK1 https://m.edsoo.ru/7f434bbc
91 I'unepbona
bubmmnoreka [JOK
92 Tunepbora https://m.edsol_.[ru/7f4343e2
93 N ——— bubmuoreka [{OK

https://m.edso0.ru/7f434572




Oyukmun Yy =X2, Yy = X3,y =YX,y =

94 [x|; rpadpuueckoe perienne bubmorexa HOK
1P . P . https://m.edso0.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUH
IToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 1 8 KJIacCOB,
95 0000111eHHE 3HAHUH / Bubmmoreka HOK
H . https://m.edsoo.ru/7f4371aa
Bceepocculickas npoBepoyHast
pabora
HroroBast koHTpoIbHAs paboTa /
96 Bcepoccuiickas mposepouHas Bubmorexa HOK
p POBEP https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
97 METOJIOB KypcOB 7 U 8 KIIaCCOB,
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
98 METOJIOB KYPCOB 7 M 8 KJIacCOB Bubmorexa LIOK
P . ’ https://m.edso00.ru/7f43736¢c
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI H
99 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB Bubmorexa IIOK
FIOB K¥P . ’ https://m.eds00.ru/7f437510
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
100 METOH0B KypcOB 7 U 8 KIJIaCCOB Bubmorexa IIOK
AIOB X3P . ’ https://m.edso00.ru/7f4376b4
000011IeHrEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
but6mmorekxa [IOK
101 METO/I0B KypCOB 7 U 8 KIIaCCOB,

000011IeH1Ee 3HAHUI

https://m.edsoo0.ru/7f436b88




102

IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00001IeHNE 3HAHNI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmoreka [IOK
https://m.edsoo.ru/7f437858




9 KJIACC

Ne
n/n

Tema ypoka

ParmonansHbIE YKCIIa,
UPPAIMOHATILHBIC YK CIIA, KOHCUHBIC
1 OCCKOHEYHBIC JECATUUHBIC TPOOH

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
HU3ydeHust

DJIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

MHOXECTBO JIeHCTBUTEIIHHBIX
YUCCII, HeﬁCTBHTCHBHBIe qHucjia KakK
OECKOHEUHBIE JCCATUYHBIC I[pO6I/I

BzanMuO ogHO3HaUHOE
COOTBETCTBUE ME¥K]1Y MHOKECTBOM
JIEHCTBUTCIIHLHBIX YHCEII B
MHO>KE€CTBOM TOYEK KOOPAMHATHOU
MPAMOM

CpaBHEHHE NEUCTBUTENBHBIX YHCEII,
apudMeTHIECKHe IEUCTBHUS C
JIEHCTBUTEIILHBIMU YUCIIAMH

[TpubnmxEHHOE 3HAUEHUE
BEJIMYMHBI, TOYHOCTH MPUOIUKEHUS

Oxpyrienue yncen

OxpyrieHue yucen

IIpukuaka v OLleHKA pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OlIeHKA pe3yJbTaTOB
BBIYUCIICHUN

10

JIunelinoe ypaBHeHue. Pemenne
yYpaBHEHUH, CBOJAIINXCS K
JMHEVUHBIM

bu6mmorex [IOK
https://m.edsoo.ru/7f43bf66




JIunelinoe ypaBHeHue. Pemenue

11 YpaBHEHUH, CBOJALIMNXCS K
JINHEHUHBIM
KsagparHnoe ypaBaenue. Pemenue
12 aBIfeHI/Iﬁ c}],spo SIIIUXCSL K bubmmorexa [IOK
yp » CBOVIML https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpatHoe ypaBHeHue. Penienne
13 aBHEHWI, CBOIALIMXCA K Bubmaorexa ITOK
P ’ https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 BukBanparHsie ypaBHEHUSA Bubmaorexa ITOK
p P https://m.edsoo.ru/7f43c3d0
15 bukBagpaTHble ypaBHEHUS bubmnorexa [IOK
P yp https://m.edsoo.ru/7f43c3d0
[Tpumepsl penieHus ypaBHEHUN
16 TpEeThel U YeTBEPTOM CTeneHer
pa3oKEHUEM Ha MHOKHTEIH
[Tpumepsl penieHus ypaBHEHUN
17 TPETbEU U YETBEPTON CTENIEHEN
pa3IoKEeHNUEM Ha MHOKUTEIH
18 Pemenne npoOGHO-paiMoHaIbHBIX bubnnoreka [JOK
yYpaBHEHUHU https://m.edso00.ru/7f43c9b6
Pemenne npoOGHO-paiMoHaIbHBIX bubnuorexa [IOK
19 .
ypaBHEHU U https://m.edso0.ru/7f43c9b6
20 Pernrenne TeKCTOBBIX 3a74a4
anredpandeckuM MeTo0M
21 Pemrenyie TeKCTOBBIX 3a1a4
anredpandeckuM MEeTO0M
9 Pemenyie TeKCTOBBIX 3a1a4
anreOpanvdecKuM METO0M
23 KonTpomnpHas pabota mo Teme

"VpaBHEHHUs ¢ OTHOM TepeMeHHON"




24

YpaBHeHUE ¢ ABYMS IEpPEeMEHHBIMU
U ero rpaguk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

25

26

VYpaBHeHuUe ¢ ABYMS TIEPEMEHHBIMH
U ero rpaduk

CucremMa JIByX JTUHEUHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH
U €€ penieHne

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

27

Cucrema ByX JIMHEHHBIX
YPaBHEHHIA C IByMsI IIEPEMEHHBIMHU
U €€ penieHne

28

29

30

31

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU
U €€ pereHne

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMU
U €€ pereHne

Pewienue cucrem OByX ypaBHEHHU,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHU
Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIpyroe — BTOPOU CTENEHU

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

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

32

Pemenue cucrem AByX ypaBHEHHI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU

33

34

Pemenue cucrem AByX ypaBHEHHUI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOM CTENEHU
I'paduueckas naTEpIIpeTaLIUS
CHCTEMBI YPABHEHUH C IBYMS
MEPEMEHHBIMU




Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyeckuM crnocodom
36 Pemennie TekcTOBBIX 3a1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no teme
"Cucrembl ypaBHEHUI"
38 YucnoBsle HEPABEHCTBA U UX
CBOICTBa
39 YucnoBbie HEPABEHCTBA U MX bubnnoreka [HOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
Jlunelinble HEpaBEHCTBA C OJJHOM bubnuorexa [JOK
40 .
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JInHeiiHbIe HEPaBEHCTBA C OAHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JIvHeiHbIe HEpaBEHCTBA C OHOM bubnnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEIHBIX HEPABEHCTB C
OJIHOH NEPEMEHHOMN U UX PELICHUE
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOU MEPEMEHHON U X PELICHUE
45 CucTembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE
46 KBagparnuslie HepaBeHCTBA U UX bubnnoreka [JOK
pelienue https://m.edso0.ru/7f43b098
47 KBanpaTtHble HepaBeHCTBA U HX bubnuorexa [IOK
pelienre https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX bubmuorexa [IOK
pelieHne https://m.edsoo.ru/7f43b5a2
49 KBanparHble HepaBeHCTBA U HX
pelieHne
50 KBanparHble HepaBeHCTBA U HX

penieHue




I'paduueckas uHTEpHIpETAIIUSL

bubmuoreka [JOK

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/7f436098
JBYMsI TIEpEMEHHBIMU
I'paduueckas uaTEpIIpETAIIUSL
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI TIEpEMEHHBIMU
53 KonTponbHas padoTa 1o Teme
"Hepasencrtna"
54 Ksanpatnunas ¢pysakius, e€ rpadux bubnmoreka [JOK
U CBOICTBA https://m.edsoo.ru/7f4396c6
55 Kanparuunas ¢pynkuus, e€ rpagux bubnuoreka [IOK
U CBOICTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢ynkims, e€ rpadhuk bubmuorexa [JOK
U CBOMCTBa https://m.edsoo.ru/7f4399b4
[Tapabosna, KOOpAMHATHI BEPIIMHBI
57 mapa0oIbL, OCb CHMMETPUH bubnmorexa LHOK
p i p https://m.edsoo.ru/7f439eb4
napaboJIbI
[Tapabomna, KOOpAMHATHI BEPIIMHBI
58 mapa0oJIbl, 0Ch CHMMETPUHU bubmorexa [JOK
P ’ p https://m.edsoo.ru/7f43a03a
napaboJIbI
ITapaboa, KOOpAUHATEI BEPIIHHBI
59 a pa6OJIBI OCI)pCII[/IMMeT I/II/Ip bubmmorexa [IOK
P ’ p https://m.edsoo.ru/7f43alac
napaboJIbI
ITapaboa, KOOpAUHATEI BEPIIHHBI
60 mna pa6OJ'ILI OCBIZ)II[/IMMCT I/II/Ip bubmorexa [IOK
p ’ p https://m.edsoo.ru/7f43a31e
napaboJIbl
ITapaboa, KOOpAUHATEI BEPIIHHEI
61 mna pa6OJ'ILI OCBIZ:IIL/IMMCT I/II/Ip bubmmorexa [TOK
p ’ p https://m.edsoo.ru/7f43a526
napaboJIbl
[Tapabomna, KOOpAUHATHI BEPITHHBI
62 napadoIIbl, 0Cb CHMMETPHH

napaboIbl




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

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

64 I'padpuku pynkomit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

65 I'padpuku bynaxumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

66 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

67 I'padpuku dynaxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|

68 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

69 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"®yHkun" https://m.edsoo.ru/7f43ab84

70 [TonsTHE YKCIOBOM bubmuorexa [JOK
OCJIEN0BATEILHOCTHU https://m.edsoo.ru/7f43e6c6
3agaHue N0CIe0BaTeIbHOCTH

71 pPEKyppeHTHOH (hopMyIoil u bubmorexa HOK

. https://m.edsoo.ru/7f43ebda

dopmyoii N-ro uieHa

7 Apudmernueckas u bubnnoreka [JOK
T€OMETPUYECKAs IPOIPECCUH https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [IOK
reoMeTpruyecKasl Iporpeccuu https://m.edsoo.ru/7f43f3b4
®opmyiel N-To 4iieHa

74 apupMeTHIECKON U bubnnorexka [HJOK
reOMETPUYECKOUN IIPOTrPECCUN, https://m.edsoo.ru/7f43f58a
CYMMBI IEPBBIX N YJICHOB
@opmysl N-TO YIeHa

75 apupMeTHIECKON U bubnnoreka [JOK

FeOMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

https://m.edsoo.ru/7f43ef2c




76

®opMyIsl N-TO YiIeHa
apu(MeTHIECKON U
reOMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f43f0c6

7

®opMyisl N-TO 4iIeHa
apu(MeTHIECKON U
reOMETPUYECKON ITPOrPECCU,
CYMMBI IIEPBBIX N YICHOB

bubmuoreka [JOK
https://m.edsoo.ru/7f43f72e

78

®opMyisl N-TO 4iIeHa
apu(MeTHIECKON U
reOMETPUYECKON ITPOTPECCUH,
CYMMBI IIEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

H300paxeHne 4ieHoB
apuMeTHIECKOM 1
r€OMETPUYECKON ITPOTrPECCUi
TOYKAMHU HAa KOOPJAWHATHOU
IIJIOCKOCTH

80

H300paxeHne 4ieHoB
apudMeTHIeCcKon 1
r€OMETPUYECKON MTPOTrPeECCUi
TOYKaMHU Ha KOOPJAUHATHOU
IIJIOCKOCTH

81

82

83

84

85

JIMHEeNHBIN U DKCIOHEHIINAIbHBIN
poct

CrnoxHEIe IMPONLCHTHLI

CI10XHBIE TPOLICHTHI

KonTpomnpHas pabota mo Teme
"YyctoBeIE MMOCIEA0BATEIHLHOCTH "

[ToBTOpeHnue, 0600IIeHNE U
cUCTeMaTH3allus 3HAaHUH. 3auCh,
CpaBHEHHE, JICHUCTBUS C

bu6nmoreka [JOK
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bu6nmoreka [JOK
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I[CﬁCTBHTGJIBHLIMH qucJjiaMu,
quciioBad mnmpgamas
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[ToBTOpEeHME, 0000IICHUE U
cucTeMaTu3alys 3HaHuH.
[IpolieHThI, OTHOIICHHUS, TPOTIOPITUU

[ToBTOpEeHME, 0600IICHUE 1
CHCTEMAaTHU3aLMsA 3HAHUIA.
OxkpyrieHue, npuOIKEeHNE, OlCHKA

[ToBTOpeHue, 0600IICHNE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
cImocooom

bubmuorexa [JOK
https://m.edsoo.ru/7f443b12
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[ToBTOpeHue, 0600IICHNE U
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM
cIocooom

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

90

[ToBTOpenue, o6odIIEHNE U
cucTeMaru3anusa 3Hannui. Pemenne
TEKCTOBBIX 3371a4 apUPMETHUECKUM
CII0COO0M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea




[ToBTOpenue, o6odIIEHNE U
cHUCTeMaTU3alus 3HaHH.

bu6mmoreka [IOK

o1 [Ipeobpa3oBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPOKEHUH, JOMYCTUMbIE 3HAUCHHUS
[ToBTOpenwue, 0600IIEHNE 1

92 CHUCTEMaTH3aIUs 3HAHHH. bubnmnoreka [JOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444364
BBIPAKEHUH, TOMYCTUMBIC 3HAUCHHSI
[ToBTOpeHnue, 0600IIeHNE U

93 CHCTeMaTH3aIrs 3HAHHH. bubmuorexa [JOK

[IpeoOpazoBanue anredbpanyecKux
BBIpa)KeHI/II\/II, JOIMYCTUMBIC 3HAYCHUA

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




[ToBTOpeHnue, 0600ImIEeHNE U

94
IIOCTPOEHHE, CBOMCTBA N3YUCHHBIX

byHKIMHA

cucremaTusauus 3HaHuil. OyHKIuu:

bubmuoreka [JOK
https://m.edsoo.ru/7f444c56

[ToBTOpeHnue, 0600IICHNE 1

95
IIOCTPOEHHE, CBOMCTBA N3YUCHHBIX

byHKIMHA

cucremaTusauus 3HaHuil. OyHKIuu:

bubmuoreka [JOK
https://m.edsoo.ru/7f444f44

[ToBTOpeHnue, 0600IICHNE 1

96

IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX
byHKIII

cucremaTusauus 3HaHui. OyHKINY:

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

[ToBTOpEHME, 0000IICHUE U
97 cUCcTeMaTu3alys 3HaHuH.
I'paduueckoe pemeHue ypaBHeHUI

U UX CUCTEM

98 HroroBast KoHTpoOIbHAs paboTa

O00011eHNEe U CUCTEMATU3ALIS

99

3HAHUH

OBLIEE KOJIMYECTBO YACOB I10O
[NPOIT'PAMME

99




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIEHUS
11 BbimonHsATh, coderas  yCTHblE M NHCbMEHHBIE  IPUEMBIL,
' apudMeTHuecKue NeicTBUA ¢ palliOHAIILHBIMU YHUCIIaMU
HaxonuTh  3HAa4YeHMs  YUCIIOBBIX  BBIPQKEHUH,  NPUMEHSATH
1.2 pa3Ho0Opa3HbIe CIIOCOOBI U TPUEMBI BBIYHCIICHUS 3HAYCHUN JPOOHBIX
BBIp@)KEHUI, cofiepxKalux OObIKHOBEHHbBIE U JIECATUYHbIE JpoOu
[Tepexogute oOT oxHOM QopMbl 3amucu 4yMcen K Apyrou
13 (mpeoOpa3oBBIBaTh  JECATUYHYIO  JIpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYI0 B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOb)
1.4 CpaBHUBATH U YIOPAIOUYMBATH PallMOHAIbHbBIE YHCIIA
1.5 OxpyriaTh uncna
BBINONHATE NPUKUIKY U OLEHKY pe3yJbTaTa BBIYMCIEHUH, OLICHKY
1.6 3HAQYEHWM YHUCJIOBBIX BBIPDAXKCHUM. DBBINONHATE JAEUCTBUSA  CO
CTENEHSIMH C HaTypaJIbHBIMU MOKA3aTENIMU
17 [IpuMeHATh NpU3HAKU ACIMMOCTH, DPA3JIOKEHHE HA MHOXKHUTENIN
' HaTypaJIbHBIX YUCEl
Pemarp npakTHKO-OPUEHTHPOBAHHBIE 3a/ayd, CBSA3aHHBIE C
OTHOLIEHMEM  BEJIWYMH,  IPONOPLHMOHAIBHOCTBIO  BEIUYHH,
1.8 MPOLEHTaMH, HHTEPIPETHUPOBATh pE3yNbTaThl pEIICHUs 3aJad C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB
2 Anrebpanyeckue BbIpaXKeHHs
21 Hcnonb3oBaTh anreOpanyeckyl0 TEPMUHOJOTHIO M CHMBOJIUKY,
' MPUMEHSITH €€ B IPOLIECCe OCBOCHUSI yUeOHOr0 MaTepHrala




Haxomuth 3HaueHus OYyKBEHHBIX BBIPDAKEHUN TMpU  3aJaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
23 BeimonHATe mpeoOpazoBaHMs LEJNOTO BBIPAKEHHS B MHOTOWICH
' IPUBEJCHUEM MOAO0OHBIX ClIaraéMbIX, paCKphITHEM CKOOOK
BBINOIHATE YMHOKEHUE OJHOWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
2.4 MHOTOWIEH, IPUMEHSTH (OPMYJIBl KBajapaTa CyMMBbl M KBajapaTa
pa3HOCTH
OcCylecTBIATh  pa3lOKEHUE MHOTOWICHOB HA MHOXUTEIH C
2.5 MOMOIIBIO BEIHECEHUS 32 CKOOKH O0IIETr0 MHOXKHUTENS, TPYIITHPOBKI
cJlaraeMblx, IPUMEHEHUs (POPMYJT COKPAILEHHOTO YMHOXKEHHUS
26 [TpumeHsTH NpeoOpazoBaHKsi MHOTOUJIEHOB ISl PELICHUS Pa3IMYHBIX
' 3a]1a4 U3 MaTeMaTUKU, CMEXKHBIX [IPEIMETOB, U3 pealbHON PAKTUKU
97 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU I1OKA3aTEJsIMU
' JUTsl Ipeo0pa3oBaHus BHIPAKCHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemate nuHEHHBIE ypaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSA
3.1 IIpaBWJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIBHOMY €MY.
ITpoBepsTh, SIBISETCS JIM YUCIIO KOPHEM YpaBHEHUS
3.9 [TpumensTp rpaduveckue METOAbl NPHU PEHICHUH JMHEWHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonGupars mnpuMepbl Tap 4YHCEN, SBISIOIIUXCS — peIIeHUEM
' JMHENHOT0 ypaBHEHUS C JIByMS IEpEMEHHBIMU
CTpouTh B KOOPIMHATHON INIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHUS
3.4 C ABYMs NEPEMEHHBIMU; MOJIb3YACh IPpaUKOM, IPUBOIUTH TPUMEPHI
pEIIEeHNs] ypaBHEHUS
35 Pemate cucrteMbl BYX JIMHEWHBIX YPaBHEHHH C  JABYMs
' MIEPEMEHHBIMH, B TOM YHUCIIe TpaduyecKu
CocTaBnsTh U peniaTh JUHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHHUH 110 YCIOBHIO 33Ja4d, UHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4H MOJIYYEHHBIN pe3yabTaT
4 Koopaunats! u rpapuku. OyHkimm
N3o00paxath HA KOOPIWHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE
4.1 3aJJaHHBIM KOOpJAMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pa14qec1<0M SA3BIKE




42 OTmedaTh B KOOPAMHATHOM TIJIOCKOCTH TOYKH IO 3aJJaHHBIM
' KOOp/AWHATaM
13 CrpouTts rpaduky TMHEHHBIX GyHKIUNA. CTpOUTh rpaduK QYHKIUHN Y
' = [x|
OnuceiBaTh ¢ MOMOIIBI0 (PYHKINUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSIHHE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00BEM pabOThI
4.5 Haxonuth 3HaYeHNE QYHKIIMHU 10 3HAYCHUIO €€ apryMeHTa
[Tonumarps rpaduueckuii crmoco0 TMpencTaBiICHUS M aHalu3a
4.6 uHpOpMAaLIMK, W3BJIEKATh M HHTEPIPETUPOBATh HWH(POPMAIMIO U3
rpauKoOB pealbHbIX MPOIECCOB U 3aBUCUMOCTEH
8 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
Hcnonp3oBaTh  HaudajbHBbIE  MPEACTABICHUS O  MHOXKECTBE
11 NEHCTBUTENEHBIX YUCEN ISl CPABHEHUS, OKPYTJICHHSI U BBIYHCIICHH,
' n300pakaTh JeMCTBUTENbHBIE YHUCIIA TOYKAMU HAa KOOPIMHATHOM
IPSAMOM
[IpuMeHSATh TOHSATHE AapUPMETHYECKOTO KBAJIpaTHOTO KOPHS,
12 HaXOJUTh KBAJpaTHblE KOPHM, HCIOJIB3YSl NPU HEOOXOJUMOCTH
' KaJIbKYJISITOP, BBITIOJTHATH npeoOpa3oBaHus BBIpaKEHUH,
coJiepKalX KBaJpaTHbIe KOPHH, UCTIONb3Ysl CBOMCTBA KOpHEH
13 Vcnonb3oBaTe 3amucd OONBIIMX M MaJbIX YHCEN C IOMOIIBIO
' JeCATUYHBIX Ipo0ei u cTeneHeit uncna 10
2 Anrebpanyeckue BbIpaKeHHs
[TpuMeHATh MOHATHE CTENEHHM C IIEeJbIM IOKa3aTeseM, BBIIOIHSITH
2.1 npeoOpa3oBaHus BBIPAKEHHUH, COAEpKAIIUX CTENEHU C LEIbIM
rokasaresuem




2.2

BBITTONMHATE  TOXIECTBEHHBIE TMPEOOPA30BaHUS  pallMOHATBHBIX
BBIPQKEHUI HA OCHOBE NPaBWJI JACHUCTBUM HaJ MHOTOWICHAMU H

anreOpanvdecKuMHu JIpoOsSIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIfI TpéX‘IJ'IeH Ha MHOXXHTCIIN

2.4

3.1

3.2

3.3

[TpumensTh peoOpa3oBaHUsl BHIPAKEHUN TSl PEHICHUs Pa3IMUHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M palUOHAJIbHBIC
YPaBHEHHs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMs

MNEPCMCHHBIMU

IIpoBoauTh NpOCTEMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHW, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUIeCKUX
npecTaBieHu (ycTaHaBIMBATh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YpaBHEHUM pEllIeHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexomuTh OT ciOBeCHOW (QOPMYIHUPOBKH 3amauu K €€
anredpanvyeckoil MOAENU ¢ MOMOIIbIO COCTaBJICHHS YPaBHEHHS N
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B COOTBCTCTBHUHU C

KOHTCKCTOM 3aJ1a4H HOqueHHLIﬁ pe3yiibTaTt

3.4

4.1

4.2

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB I CPaBHEHHS,
OLICHKH, peIlaTh JINHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpah)uuecKyro MILUTIOCTPALINIO MHOKECTBA peIlIeHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[TonumaTrh M UCHOIB30BaTh (PYHKUMOHAJIbHbIE TOHATUA M S3bIK
(TepMHHBI, CHMBOJIMYECKHE OOO3HAYEHHs1), OINpPENENATh 3HaueHHE
(GYHKIMM 110 3HAUYEHUIO apryMEHTa, ONPEeNiaTh CBOMCTBA (QYHKIIUU
o e€ rpaduky

Crtpoutb rpaduku 3J€MEHTapHBIX PYHKIMH BHUJA:
y=k/x

y=k/X, y =X*y = X3, Y = |X|, OTUCHIBaTh CBOMCTBA YHCIOBON (QyHKIIUH
o e€ rpaduky




9 KIIACC

Ko IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsIEeMOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs
pe3yjabTara
1 Yucna v BBIYUCIICHUS
11 CpaBHMBaATh U yNOPSAJOYMBATH PALMOHAIBHBIE U HpPpPALMOHAIIbHbBIC
' yucia
BrimonHsaTh apudmeTHuecKkue 1eHCTBUS ¢ palliOHATbHBIMU YHUCIIAMU,
1.2 coYeTasi yCTHbIE M MUCbMEHHBIE MPUEMBI, BBIITOJHATH BBIYMCIIEHUS C
HMppalurOHaJIbHBIMHA YHCIIAMHU
13 HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,
' BBIYMCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUN
14 OKpyrnath  ACHCTBUTEIBHBIE  YHUCHIA, BBIIOJHATh  IPUKUIKY
' pe3yJibTaTa BEIYUCIEHUN, OUEHKY YHCIOBBIX BHIPAXKEHUI
2 VYpaBHEHUs U HEPABEHCTBA
”1 Pemate nMHEiHBIE W  KBaJApaTHbIE YpPaBHEHHUs, YpaBHEHUS,
' CBOJISIIMECS K HUM, TPOCTEHIIIHE JPOOHO-pAllMOHAIbHBIE YPaBHEHUS
Pemate cucTeMsl IByX TMHENHBIX YPAaBHEHHUM C JBYMSI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHUE HE SABIISIETCS
JIMHEVUHBIM
Pemarh TekcTOBBIEC 33a4uK aNreOpandeckuM CrocoOOM ¢ TTOMOIIbIO
2.3 COCTAaBJICHUSl YPAaBHEHUS WM CHCTEMBI JIByX YPAaBHEHUH C JBYMs
MEPEMEHHBIMU
[IpoBOOMTE MPOCTEHIINE WCCIECIOBAHUSA YPABHEHHM M CHCTEM
” ypaBHEHH, B TOM 4YHCI€ C TPUMEHEHHEM TpapUuUIecKux
' MIPEACTABICHUN (HANpUMeEp, yCTaHABIMBATh, UMEET JIM YpaBHEHUE
WJIM CUCTEMa YPaBHEHHM PEIICHUSs, €CJIM UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNEe HEPAaBEHCTB HA YUNCIIOBON MPSIMOM, 3aIIUCHIBATh

PEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cumcTeMBl JTMHEHHBIX HCpPaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIKME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEeIICHUE
CHUCTCMbI HCPABCHCTB HaA YHCIOBOM HpSIMOfI, 3aIIMCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHN PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

3.2

PacriosnaBate  QyHKIMHM ~ W3ydyeHHBIX  BHJIOB.  [lokasbIBaTh
CXEMAaTUYECKH pPACMOJOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadpukoB Qyakumii Buma: =KX, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUH K03((PUIIMEeHTOB, ONMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3biBaTh CXEMaTHUYECKH PACIONIOKEHHE Ha KOOPIWHATHOU
IUIOCKOCTH TpadukoB GyHKUMH Buga Y = VX, Y = |X| 1 ONUCHIBATH

CBOICTBA PYHKIUH

3.3

Crpouth M u300pakaTh CXEMaTUYECKH Tpa(uKH KBaApAaTHIHBIX
(GyHKIMI, ONKMCHIBaTh CBOWCTBAa KBAJIPAaTUYHBIX (QYHKIMH MO HX

rpadukam

3.4

Pacno3naBaTh KBaJpaTH4HYIO0 (QYHKIHUIO MO (Gopmyse, MPUBOJIUTH
INpUMEphl KBaJIpaTUYHBIX (PYHKIMH U3 peanibHOM JKHU3HM, (U3MKH,

reoMeTpUn

Apudmerndeckasi U reoMeTpUUYeCcKas IpOrpeccuu

4.1

4.2

Pacno3naBaTh apu()METHUECKYI0 UM TE€OMETPUUYECKYIO IPOrpeccuu
TP Pa3HBIX CIIOCO0ax 3aqaHus

BBINONHATE BBIYMCICHUS C UCMOIb30BaHHEM (hopMyn N-TO wiieHa
apupMeTHUIECKOil ¥ TEOMETPUUYECKON MPOTrPeCcCHii, CyMMBI MEPBBIX N

YJICHOB

4.3

I/I306pa>1<aTL YJICHBI IOCICa0BATCIBHOCTHU TOYKaMH Ha

KOOPJAWHATHOU INTIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCJIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, U(GPOBHIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Uucna 1 BIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0/] OT OJHON (POPMBI 3aIUCH
1.1 apoOeit k npyroi. IloHsATHE palMOHAIBHOIO 4YMCIA, 3alMCh, CPaBHEHUE,
YHOPSAIOYMBAHUE PALMOHAIBHBIX YHACET
19 Apudmerndeckue AeWCTBUS C pallMOHATBHBIMY YMCIIaMu. Pemenue 3a1a4 u3
' peanbHON NPAaKTUKU HA YaCTH, Ha IpooH
13 CreneHb C HaTypajbHBIM IIOKa3aTelleM: ONIpeZeNieHHe, NpeoOpa3oBaHUe
' BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
w IIponeHTsl, 3auch NPOLEHTOB B BUAE APoOU M IpoOU B BUIE MPOLIEHTOB.
' Tpu OCHOBHBIE 3a]1a4M HA IPOLEHTHI, PELICHUE 3a]]a4 U3 PEAIbHOM IPAKTUKU
L5 [IppuMeHeHHEe TNPU3HAKOB JEIMMOCTH, pa3JIOKECHUE HA MHOXKHUTEIH
' HaTypaJIbHBIX YHCEIl
16 PeanbHble  3aBHUCMMOCTH, B TOM 4YHciae IHpsMas U oOpaTHas
' MIPONOPLUUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
51 [IepemeHHBIE, YNCIOBOE 3HAYEHNE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HA4YEHUS IIEPEMEHHBIX
25 [IpencraBnenyre 3aBUCUMOCTH MEX]y BEJIWYMHAMH B BHAE (DOPMYIIBI.
' Beruucnenus no popmynam
23 IIpeoOpa3oBanue OYKBEHHBIX BBIP@XEHHUH, TOXAECTBEHHO paBHbIE
' BBIPAKECHUS
2.4 CBoliCTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIEM
25 OpnHowiensl 1 MHOrowIeHsl. CTeneHb MHOTOWIeHa. Clo)eHne, BhIYUTaHuUE,
' YMHOKE€HHE MHOI'OUYJICHOB
@opMyNBl  COKpPALIEHHOTO YMHOMKEHHMs: KBaApaT CyMMBI U KBajapar
2.6 pazHoctu. dopmyna pa3HOCTH KBaapaToB. Pa3nokeHWe MHOrOWIEHOB Ha
MHOXUTEIN




3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHHs, IpaBWia MpeoOpa3oBaHHs ypaBHEHUS,
' PaBHOCUIILHOCTb YPaBHEHU
3.2 JIuHeHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEMHOTO
' YpaBHEHUS, PEUICHUE JIMHEHHBIX YpaBHECHUH
33 CocraBiieHre ypaBHEHUH MO yCIOBHIO 3a7auu. Perienre TeKCTOBBIX 3aau ¢
' IMOMOIIBIO YPABHEHHI
3.4 JluneliHOE ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
CucreMa JBYyX JMHEWHBIX YpaBHEHHH C JByMs IEpEMEHHbIMU. PerieHue
3.5 CHCTEM ypaBHEHHH crIocoOOM MoACTaHOBKH. [IprMephl peneHns TeKCTOBBIX
3aJ1a4 ¢ MOMOIIIbIO CUCTEM YpaBHEHUN
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touky Ha psamMoit
42 YucnoBsie MPOMEXYTKH. PaccTosiHne Mexay AByMs TOUKaMU KOOPIUHATHON
' IpsAMON
13 [TpsmoyronbHas cuctema koopauHat, ocu OX n Oy. Abcuucca u opauHaTa
' TOYKH Ha KOOPJIAUHATHOMN TUIOCKOCTH
14 [Tpumeps! rpadukoB, 3amanHbIx Gopmynamu. UreHne rpad)ukoB pearbHBIX
' 3aBUCUMOCTEHN
4.5 ITonsarue Gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIMA
4.6 Jluneiinas Gynkuus, eé rpaduk. I'papux pyHkuum y = [x|
47 I'papuueckoe pemieHHe JTUHEWHBIX YpPaBHEHUH M CHUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Yucna v BBIYUCTICHUS
11 KBanpatusiit kopeHb u3 uyucna. [loHsTue 00 HpparoHaIbHOM YHCIIE.
' JlecsaTHUHBIE TPUOIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupmeTHyecKHMX KBAJApPATHBIX KOPHEH M HX MpHUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCIIOBBIX BBIpAKEHU I U BBIUHCIICHUSIM.
JlelicTBUTENbHBIC YKCIIA




1.3

CreneHb ¢ 1HenbIM MokaszaTeseM u €€ cBoiicTBa. CTaHIapTHAs 3alKUCh YUCa

2 Anrebpandeckue BoIpaKEHUS

21 KBagpaTHblil  TpEXuiieH, pa3jokKeHHe KBaJpaTHOro TpEXWIEeHa Ha
' MHOXKHUTEITN

2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO airedpandeckoi qpodu

2.3 CrnoxeHue, BBIYUTAaHUE, YMHOXKECHHE, JIEJICHUE anreOpandeckux Ipoodei

2.4 PanrionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUS U HEPAaBEHCTBA

31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera

3.2 Pemenne ypaBHeHuM, CBOAAIMXCA K JIMHEWUHBIM U KBaJAPATHBIM

3.3 [Ipocreiimme ApoOHO-paMOHATBHBIE YPAaBHEHHS

I'paduueckas mHTEpHIpETAIIUS YPAaBHEHUH C ABYMS TIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMs nepeMeHHbIMU. [Ipumepsl perenus cuctem
HEJIMHEHHBIX YpaBHEHUH C IBYMs EPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 YucaoBble HEPABEHCTBA U UX CBOWCTBA

3.7 HepaBeHcTBO ¢ 0/1HOM TTepeMEHHOM

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM IEPEMEHHOM
4 OyHKIIUU

A1 [Tonstue @ynkuun. OOIaCTh ONpenenaeHus] U MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIHUN

4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINHU MO €€ rpaduKy

4.3 ITpumeps! rpadukoB GYHKINH, OTPAXKAIOLUINX PeabHbIE TPOLECCH

4 @DyHKIIUY, OINMUCHIBAIOUIME TNPSAMYI0 U OOpaTHYIO MpPONOPLUOHAIbHbIE
' 3aBHUCHUMOCTH, UX TpapuKu

45 Oyukumu y =Xx2, y = X?

4.6 Oyukuuu Y = [x, y = |x|

4.7 I'paduueckoe pelieHne ypaBHEHUH U CUCTEM ypaBHEHUI




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 Yucna v BBIYMCICHUS
11 PannonanbHple uucia, MppalMOHATIbHBIE YHMCIA, KOHEYHbIE M OECKOHEUYHbIE
' JECATUYHBIE JPOOH
MHOXeCTBO ~ NEHCTBUTEIBHBIX  4YMCEJ, JEHCTBUTEIIbHBIC YHCIA  Kak
19 OecKOHEeuHble JAecATHYHBble ApoOu. B3auMHO OAHO3HAUYHOE COOTBETCTBUE
' ME¥XKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPJAMHATHOW HPSIMOM.
CpaBHeHUE NEHCTBUTEIBHBIX YUCEI
1.3 Apudmerndeckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
N3mepenus, npuOImxeHus, oueHKu. PazMepbl 00beKTOB OKPY>KAIOLIEro MUpa,
14 JUINTEIBbHOCTh IPOLECCOB B OKpYyXkatouiem mupe. [IpubnnxénHoe 3HaueHUe
' BEJIMYMHBI, TOUHOCTh NpuOIKkenus. Okpyrienue uucen. [Ipukuaka v oneHka
Pe3yabTaTOB BBIYACICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHUsI C OHON TEpEMEHHON
2.2 JInneitHoe ypaBHeHue. Pemenue ypaBHEHUH, CBOASAIINUXCS K TUHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHUN TPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npo6GHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsl ypaBHeHU
2.7 VYpaBHeHUeE ¢ ABYMS IEPEMEHHBIMU U €0 Tpaduk
2.8 Pemenue cucrem IByX JIMHEHHBIX YpaBHEHUH C JBYMs IEPEMEHHBIMU
29 Pewenne cucreMm IByX ypaBHEHHH, OJHO U3 KOTOPBIX JIMHEMHOE, a APYroe —
' BTOPOU CTEIEHH
2.10 ['padmyeckas MHTEpIpETALlMsl CUCTEMBI YpaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 areOpandeckKuM CriocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienne nuHENHBIX HEPABEHCTB C OAHOU IIEPEMEHHOU
2.14 Peuienne cucreM ITMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOU




2.15

KBagpaTHbie HepaBeHCTBA

['padmyeckass uHTepIpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
NepPEMEHHBIMH

3 OyHKIUU

31 KBanparuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpAMHATHI
' BEPIIMHBI TApa00IIbI, OCh CHMMETPUU 1TapadoIIbl

3.2 I'paduxu pynaximit y=kx, y=kx+b u ux coiictBa

3.3 I'paduku dpynkmii y=K/X, y = X° u ux cBoicrpa

3.4 I'paduku GyHKIMI , ¥ UX CBOHCTBA
4 UYucnaoBbie MOCIEI0BATEIBHOCTH

" Onpenenenue U crocoObl 3a/1aHusl YUCIIOBBIX MOCIIEA0BAaTENbHOCTEN. 3a1aHue
' HOCJIEI0BATEIBHOCTH PEKYPPEHTHOH hopMyInoii u popMysnoii N-ro uieHa

42 Apudmernueckas nporpeccus. DPopMmynsl N-ro wieHa apupMETHIECKOU
' IPOTPECCHH, CYMMBI IIEPBBIX N YICHOB

43 ['eomerpuueckas mnporpeccus. @Dopmynbl N-ro 4YieHa T'€OMETPUYECKON
' IPOTPECCUH, CYMMBI IIEPBBIX N YICHOB

14 N300paxkenne uneHOB apu(pMETHUYECKOW U T'€OMETPUUYECKON mporpeccuit
' TOYKaMH{ Ha KOOPJMHATHOW IUTOCKOCTH. JINHEHHBIN 1 AKCTIOHEHIIMATBHBIN POCT

4.5 CrnoxHbI€ IPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsSIeMOro
TpeOoOBaHNS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
O0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATh IOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, MUKI, TPUMEHATh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHUuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHUC, aKCUOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC MW JIOKHBIC
BbICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh NOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs! JIpo0b U
JecsiTUUHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apu(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UWCIaMM, CpPaBHUBAaTh W
YIOPSAAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
HpsIMON, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh NMPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM II0KA3aTeNeM,
apuMeTUIECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHH
OOJpIIIe €AMHUIBI, YMEHHE BBHITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PALMOHANBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHUE MHOTOWICHA HA MHOXUTEIH, B
TOM YHCJ€ C HCHOJIb30BaHWEM (OPMYNT Pa3HOCTH KBAJIPaToOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue ornepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM TNEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE PEIlaTh JUHEHHbIE U KBAJIpaTHbIC ypaBHEHUS,
JIPOOHO-pAMOHABHEIC YPAaBHEHUS C OJHON NEPEMEHHOU, CHUCTEMBI
JIBYX JINHEWHBIX YPABHEHUH, TUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pAIlMOHAIBHBIE HEPABEHCTBA C OIHOU
MIEPEMEHHOM, B TOM YUCJIE IPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
M TPAKTUYECKHX 3a7a4; YMEHHUE MCIIOJIb30BaTh KOOPAWHATHYIO
OPSIMYI0O U KOOPAMHATHYIO IUIOCKOCTH Ui M300pa)KeHUs pelieHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKIUA, TpaduK QyHKIHH, HYIH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE M HAUMEHbIIEE 3HAUCHHS
byHKIHIH; YMEHHE  OINEPUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi NPONOPLUOHAIBHOCTH, Napaboia, rumepOoia; yMeHHe
ctpouth rpadukm  (GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIIpE/ICTICHNs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, /ISl PeIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaNbHON JKU3HU; yMEHHE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTh  IOHSTHUAMM: IIOCJIEI0BATENBHOCTD,
apugmernyeckas U TEOMETpUYECKass IPOrPecCUd; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIIENOBATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero wieHa Npu PeLIeHUH 331ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
IO W 4YacTd, JABIKEHHE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCITyT, HAJIOTH, 3a7[a4¥ U3 00JIaCTH YIpaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATH MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, IpsimMas,
ayd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYrOJbHUK, MeIuaHa, OUCCEKTpHCa U BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHHUK,  MapajuiesiorpamM,  pomo,
OpSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIIE€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh IOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJl MEXIy TNPsIMBIMH, HEPICHIUKYISP, HAKJIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  mHapaulelbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

11

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PACCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIA/b;
YMEHHUE OLICHUBATh pPa3Mephl IIPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpPa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesieNnuIea; yMEHUE MPUMEHITh PU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKUE COOTHOMICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHE (Urypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONCprupoOBaTh IMOHATUAMHU: MPAMOYrOJibHad CHCTCMaA
KOOpJAuHAaT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA JAHHBIX W PCUICHUA 3a/ia4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONneprupoOBaTh IMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBEIC

AuarpaMmebl, Ta6J'II/II_H:I, CpeaHee apH(bMeTqucxoe, MEIuaHa,




15

16

HauOoJIbIlIee U HAMMEHBIIIEE 3HAUCHHUS, pa3Max YHCIOBOTO Habopa,
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH M  IMPEeoOpPa3OBHIBATH
MHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0JMIaX W Ha JUarpamMmax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SBIICHHWI; YMEHHE pACIO3HAaBaTh W3MCHUUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh MOHITHUSMU: CIYYaHBIM OMBIT (CIy4alHBINA
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAaXOAUTb BEPOSITHOCTH CIY4alHBIX COOBITHI B OMBITaX C
PaBHOBO3MOXHBIMU 3JICMEHTAPHBIMU COOBITHSIMU; YMECHHE PEIIaTh
3ajaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ MCHOJIb30BaHUEM
MpaBuja YMHOXKCHHUS; YMEHHE OIEHHUBATh BEPOSITHOCTH peaTbHBIX
COOBITHIA U SBIICHUI, TOHUMATh POJIb MIPAKTHYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUHA B OKPYKAIOIIEM MHpPE H B JKU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHUI; 3HAKOMCTBO C

3aKOHOM OOJIBIITNX YKHCEN U €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIINNA HW3YYEHHBIH METOJ Ul pPELICHUs
3a[]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTEMAaTUKU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIEC BBIJAIOIINECS DPE3YJIBTATHI,
MIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D
ITO MATEMATUKE

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIIEHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCE

1o OOBbIKHOBEHHBIE W JAECATUYHBIE  JpoOM, TMPOLEHTHl, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 PanyonaneHbple umcna. ApudMeTndyeckue Omepalud ¢ palloOHAIbHBIMU
' yHUCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
' qHUCIaMU

Le [TpubnnxEHHBIE BBIYMCICHMS, NpaBUJIa OKPYIJIEHUS, HNPUKHUIKA M OLIEHKa
' pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

29 Crenenp ¢ nenbiM nokazateneM. CTeneHb € palMOHAJIBHBIM I0OKA3aTENIEM.
' CBolicTBa CTeNEHU

2.3 MHorouneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTemeHu.  JlelicTBus ¢
' apu(METHUECKUMH KOPHIMHU HATYpAIbHOHN CTETICHN
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llensie u apoOHO-panMOHaNbHBIE ypaBHEHHsA. CHCTEMBI UM COBOKYIHOCTHU
' yYpaBHEHUU

39 Lenbie u apoGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIIEI0BATEIbHOCTEN




Apudmernueckass u reomerpuueckas mporpeccud. Dopmyna  CIOXHBIX

4.2
IPOLIEHTOB
S) OyHKIMU
OyHKIUsg, cmocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
oTIpeNieNIeHus] U MHOXecTBO 3HaueHui pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHUMYMbI QyHKuud. HaunOosbliee m HauMeHbllee 3HaYeHUE (YHKLIHMU Ha
IPOMEXKYTKE
6 KoopanHaTs! Ha IpsAMOM U IIIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKH
7.4 OKpy’>XKHOCTb U KpYyT
7.5 M3mepeHue reoMeTpu4eckix BeIMYUH
7.6 BexTopsl Ha TUIOCKOCTH
8 BeposITHOCTh M cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padsr
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