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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHa 00ECIEYNBAET U3yUCHUE JIPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOECHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUS U B MTOBCEIHEBHOM kU3HU. Pa3BuTne y 00ydaromuxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOTO MUPOBO33PCHUS
¥ KaueCTB MBINUICHUS, HEOOXOAUMBIX IS afanTallid B COBPEMEHHOM IH(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTU MBIIIICHUS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yrBepxkaAcHUsA. OCBOEHUE Kypca aireOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS OOYyYaIOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydeHue  anreOpe  mpeanoyiaraeT  3HAYMTEIbHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATENIBHOCTH  OOYyYaloIINXCs, IO3TOMY CaMOCTOSITEIILHOE
peleHue 3a7a4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType nporpammsl yaueOHOTO Kypca «Anredpay Jijisi OCHOBHOTO OOIIETo
oOpa30oBaHUsI OCHOBHOE MECTO 3aHHMAIOT COJEP)KATEIbHO-METOIMYECKUE JTUHUU:
«Uucma © BBIUKACICHUS», «ANTEOpanyecKHe BBIPAKEHUS», «YPaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX CoJep)KaTeIbHO-METOIUIECKIX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMHU €ro JuHusMA. B Xxome wu3ydeHus ydeOHOro Kypca OOydaronumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTUYECKOro o0pa3oBaHus U CHOCOOCTBYIOIIME OBJIACHUIO 00YUYaIOIIMMUCS
OCHOB  YHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkaTenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTO Kypca «Amredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxanne mnuHMA «UWcla ¥ BBIYMCICHUS» CIYXKHUT OCHOBOW st
JTATbHEHIIET0 M3yUYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIUXCS
JIOTUYECKOTO MBINIICHUS, (JOPMUPOBAHUIO YMEHHUS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHOU
KW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSA3aHO C pAlMOHAIBHBIMH WM HWPPAIMOHAIBHBIMH YHCIaMH, (HOPMHPOBAHHEM



MPEJCTABICHU O AEHCTBUTEIHLHOM YUCTIE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JTMHUU
OTHECEHO K CpeIHEMY 00I1eMy 00pa30BaHHUIO.

Copnepxanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHal TPYNIUPYETCs BOKPYT pallMOHAIbHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MATEMAaTUKU KakK s3bIKa JJIst
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJEH, OIUCAHUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOASIT TakxKe NajbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOEHUS Kypca
UH)OpPMATUKHA, M  OBJIAJCHUE HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBaHue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpaKEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxxanue GyHKIMOHAIBHO-TpaUUeCKON JTUHUU HAIIEJIEHO Ha TIOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJIENH
JUTSL OTMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOAE U
obmiecte. M3yueHue MmaTepuasna cnocoOCTByeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
WCIIOJI30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEACTBA SA3bIKA MATEMATHKU —
CIIOBECHBIE, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPBI.

CornacHo yueOHOMYy MjaHy B 7-9 Kkjaccax u3ydaeTcss Y4YeOHbBIH Kypce
«Anrebpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpMaHUS:
«Uucma © BBIUKCICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yue6HOro kypca «Anredpa» orsoaurcs 306 yacos: B 7 kinacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B Heneno), B 9 kiacce
— 102 gaca (3 yaca B Heento).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSTHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palMOHANBHOTO YKCIA, 3aluch, CpPaBHEHUE,
yHOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceNl. ApudmeTHdeckue JEeUCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNieHus, 3auch O0ibIMX uncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BUJE poOU U ApoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnE TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCEII.

PeanbHble  3aBUCMMOCTHM, B TOM 4Hciae mpsiMas U oOparHas
IIPOTIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPAKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. IlpeodpazoBanue OyKBEHHbBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPQKEHHUS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MIPOU3BEJEHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS OJOOHBIX ClIaraeMbIX.

CBoOJliCTBa CTENEHH C HATypaJIbHBIM [IOKA3aTEJIEM.

OpnHouwiensl U MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaIpaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, IMpaBujia MpeoOpa3oBaHUs YypaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JluHeniHOe ypaBHEHHME C OJHOM IMEPEMEHHOM, YHCIIO KOPHEH JIMHEHHOIO
YpaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3a7auu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JVMHEMHBIX YpaBHEHUW C JBYMs IEPEMEHHBIMU. PernieHue cucreM ypaBHEHHMM
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHCHUM.

DyHKIUU



KoopauHara Touku Ha npsiMou. YKcCiIoBbIE NPOMEXKYTKHU. PaccTosinne Mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyroisibHast cucteMa koopauHaT, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkunu. I'paduk pyHKIMM.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['paduk dynkipm y = x|
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KVIACC

Yucsia v BBIYMCIEHUS

KBagparHbeiii kopeHb U3 uncia. [loHsTHE 00 HppalMOHAIBHOM YHCIIE.
Hecsatuunbie TpUOIMKEHUST UppallMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHHE K MPe0oOpPa30BAHUIO YMCIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. JefiCTBUTENbHBIC YUCIIA.

CreneHb C UeNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AJuiredOpanyecKue BbIPAKEHUA

KBazpaTHbIi TPEXWIEH, PA3JIOKEHNE KBAAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandyeckod JapoOu.
CrnoxxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JApoOei.
PanronanbpHbie BRIpRXKEHHS U X ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmysa KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H KBaJPaTHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['paduueckas uHTEpHIpeTalvsl YPAaBHEHUM C ABYMS MEPEMEHHBIMU U CUCTEM
JVHEMHBIX YPAaBHEHUW C JABYMsl NE€pEMEHHbIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMHU.

Pemenne TekCTOBBIX 3aj1a4 aNredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue pynkimu. OOIACTh ONMPEACIICHNUS U MHOYKECTBO 3HAYCHUH (PYHKITUH.
CriocoOsb1 3aanus QyHKITHIA.

I'padux ¢ynkumu. YUrenwne cBoicTB dyHKumuu mno e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPAKAIOIMIUX PEeATbHBIE MPOIECCHI.



OyHKIMY, OMUCHIBAIOIINE TPSIMYI0 H OOpaTHYI MPOMOPIHOHATILHBIC
3aBHCHMOCTH, HX rpadukn. OyHKIHK y = X2, y = x3, y = \x, y=|x|. T'paduueckoe
pelIeHNE YPaBHEHUI U CUCTEM YPaBHEHUI.

9 KIIACC

Yucia ¥ BbIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOu. MHOXKECTBO IEUCTBUTENBHBIX YUCEN, TEHCTBUTEIbHBIC YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXK1Y MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEACTBUTEILHBIMU YUCIIAMU.

Pasmeppl OOBEKTOB OKPYXKAIOLIEr0 MHpa, AJIUTENBHOCTh MPOIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnxE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHE
yucen. [[puknaka u onieHka pe3yJbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K JIUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HA MHOKUTEIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerneHune TEKCTOBBIX 3ajay
aNredpandyeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. Pellienne cucTteM 1ByX ypaBHEHHU,
OJIHO W3 KOTOPBIX JHMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aj1a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW INEpeMeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBa.
I'padmyeckas uHTEpHpeTalys HEPAaBEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoiictBa. IlapaGona, KoopauHATHI
BEPIIMHBI TapabOIIbl, 0Ch CAMMETPHUH MapaOOJIBI.

I'paduxn pyrximit: y =kx, y =kx + b, y =k/x, y = x3, y =Vx, y = |x| , u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U NIPOrPecCum



[IoHsiTHE YKCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEN0BATEIBHOCTH
peKkyppeHTHO (popMyoit u hopMysol n-ro dieHa.

Apudmernueckass U reoMerpuueckas nporpeccuu. @opmyibl n-ro 4jieHa
apu(pMeTHYECKON U TEOMETPUUYECKOM MPOrpeccuii, CyMMBbI MIEPBBIX 71 UJIEHOB.

N300paxeHne 4YIE€HOB apuUPMETHUECKON W TEOMETPHUYECKON Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOHUIEHHWEM K  JOCTH)KCHMSAM  POCCHUHCKHMX
MAaTE€MaTUKOB U POCCUMCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMPEACTaBICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsl Ha MPOTSHKEHUHM BCEHM JKU3HU NJIs YCHEIIHOM MpOo(ecCHOHAIbHON
NESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

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

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOIbI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UelIOBEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBAHHWE KYJIbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS 3J0pOBOro  oOpa3a JKM3HHM  (3I0pOBOE  IUTaHHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha IPUMEHEHUE MaTEMaTUUECKUX 3HAHHUM JIJIs PEIICHUs 3a/1a4 B
00JIaCTU COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTIBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHAIIMMCS YCJOBHSAM COLUMAJBLHOW M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIC
YMEHUE YUYUTHCS y JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IIIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

ba3zoBble ornyeckue AecTBu:

e BBISBIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUH, OTHOUIEHWUH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUs] ~ MOHSATUW, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa3OBHIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIE W oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U |
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;
pa30upaTh TOKa3aTeIbCTBA MAaTEMATHUCCKUX YTBEPKICHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIEC 0Ka3aTelIbCTBA
MaTeMaThyecKux (aKkToOB, BBICTpaWBaTh AaAPTYMEHTAIMIO, MPUBOIUTH
IpUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIIeHUs, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT IO3HAHMUS,
(bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUMOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH 10 CaMOCTOSITENIBbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIOE NCCIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIECHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIECCa, a TaKKe BbIIBUIATH
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOUHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a1a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABIICHHUS;

BbIOMpATh (opMy TMpeACTaBiIeHUS HHYOpMAUKMKU M HWILTIOCTPUPOBATH
perraemMbie 3aJayd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukod U ux
KOMOMHAIMSIMHU;

OLICHMBAaTh HAAEKHOCTh HH(OpMALMU TO KPUTEPUAM, MPEAJIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

BOCIIpPUHUMATL U (bOpMy.TII/IpOBaTB CYKJICHNA B COOTBCTCTBUU C YCIIOBUSAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpa’KaTb CBOXO TOYKY 3pCHUA



B YCTHBIX M MUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JUajora, OOHapyKMBaTh pa3jIiMuyve W CXOJCTBO IO3MIIMIM, B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTaBIATh  pe3yJbTaThl  pEIIeHHUs  3aJauyd,  DKCIEPUMEHTAa,
UCCJIEI0BAHMUSI, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (POpMAT BHICTYIUICHUS
C Y4€TOM 3ajay MPE3eHTANHU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUYaIbHOM
paboTHI NP pEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

IPUHUMATh 1€b COBMECTHOM JEATEIBbHOCTH, INIAHUPOBATh OPTraHU3ALMIO
COBMECTHOI paboThl, pacupelesisTb BHABI pPadOT, JOroBapUBaThCA,
o0CyX)aTh TIPOLIECC U Pe3yibTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH

y4acTBOBaTh B TPYyHNIOBBIX (opmax paboTsl (0OCyxaeHus, oOMeH
MHEHHUSMH, MO3TOBBIE IITYPMBI U IPYTHUE), BHITOIHITH CBOIO YaCTh PaOOThI
U KOOPJIMHHPOBATH CBOM [JEUCTBUS C JPYTMMH 4YJIE€HAMH KOMAaHJbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, QITOPUTM pElIeHUs 3aAaud (WU ero
4acTh), BbIOMpATh CIOCOO pEIIeHHsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PEIICHUN 3a/1a4H,
BHOCHTHh KOPPEKTHUBHI B JICITCIHHOCTh HA OCHOBE HOBBIX OOCTOSITCIIBCTB,
HaWJICHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IICIIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoniy oOyuenus B 7 Kjacce OOyYarONIUHCS TMONYYUT CIEITYIONTUE
MpEAMETHBIE PE3YIbTATHI:

Yucsia v BbIYMCIEHUS

BoInonHATh, codyeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apuMETHUECKHEe
JEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HaYeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHUN NPOOHBIX BBIPAKCHHMA, COMEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B OECKOHEUHYIO AECATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC YUCIIA.

OKpyrJsTh Yncia.

BBINONHATh TPUKHUIKY U OLIEHKY PE3YJIbTaTa BRIUMCICHUH, OIIEHKY 3HaYCHUM
YUCJIOBBIX BBIPQKCHUM. BBINONHATE ACHCTBHUS CO CTENEHSMU C HATypajIbHBIMU
MOKa3aTeIsIMHU.

[IpuMeHSATh IPU3HAKU JIETUMOCTHU, PA3JIOKEHNE Ha MHOKUTEIIA HATYPaJIbHBIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUS 3a7ad ¢ y4€TOM OTPAHMYCHH, CBSI3aHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX OOBHEKTOB.

AuredpanyecKue BbIPpAKEHUSA

Hcnonb3oBaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MIPOIECCE OCBOCHUS YyUeOHOI0 MaTepHaia.

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

BrImonHITh Mpeobpa3oBaHus 1IEJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

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

OcCylIecTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMKUTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOXKHUTEIIS, TPYIITUPOBKH CIaraeMbIX, TPUMEHEHU S
bhopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TTPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYPAIBHBIMHU IIOKA3aTEISIMU LIS
peoOpa3oBaHUs BRIPAKCHUIA.

YpaBHeHUS U HEPABEHCTBA



Pemare yMHENMHBIE ypaBHEHUs C OJHOM NEPEMEHHOW, NPUMEHSS IPAaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCHWIBHOMY eMy. [IpoBepsTsh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsTh rpaduuecKkre METObI IPU PELLICHUH JIMHENHBIX YPaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIONIMXCS PEIICHHEM JMHEHHOIO
YpaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHOM IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IBYMS
IEPEMEHHBIMHU, MT0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnsTh M pellaTh JWHEWHOE YpAaBHEHUE WM CHCTEMY JIMHEWHBIX
YPaBHEHUH MO yCIOBHUIO 33Ja4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE MPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpadpuky TMHENHBIX QyHKUKA. CTpouTh rpaduk GyHKIHUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJWYECTBO, CTOMMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpEeACTaBICHHUS W aHaW3a MHG(OpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromMiCs TIOJIYYUT CIICIYIOIIHNE
NpEeIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE MPEACTABICHHUS O MHOKECTBE JIEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYIJIEHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
YHCJIAa TOYKaMH HAa KOOPJAUHATHOM MPSAMOM.

[IpumensaTh moHATHE apU(PMETUYECKOrO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJB3Ysl MPU HEOOXOJUMOCTH KaIbKYJSTOP, BBIMNOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JECATHYHBIX
npoOeit u creneneit yucia 10.



AsredpanyecKue BbIpaKeHUs

[IpyuMEHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIEM, BBINOJIHATD
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIUX CTENIEHH C LEIbIM MTOKa3aTEJIEM.

BbITIONHATE TOXASCTBEHHBIE MPE0OPa30BaHUs pallUOHATBHBIX BRIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alre0pandyecKUMH ApoOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIECH HA MHOKUTEIH.

[IpuMeHsTh peoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST PAa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA

Pewmiats nMHENHBIE, KBAaJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUMN PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKHM 3aJaud K €€ anreOpandeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHCHUS WM CHUCTEMbl YpaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN pe3yybTarT.

[IpuMEHATH CBOMCTBA YMCIOBBIX HEPABEHCTB /11 CPABHEHUS, OLICHKH, PEIIaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM EPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALIMIO MHOYKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O00O03HAYCHMsI), ONMPENCIITh 3HaueHHE (YHKIMHM O 3HAUYCHUIO
aprymMeHTa, OlpeAeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutb rpaduku dJ€MEeHTapHbIX QYHKUIUN BUJIA:

y=k/x,y=x2,y=x3,y=x|,y= X, OIIHCHIBATH CBOHCTBA YHCIIOBOMN (DyHKINH
no e€ rpaduxy.

K xoHmy oOydeHus B 9 kJjacce oOydYaromMiiCs TOJIYYUT CIICAYIOIINE
MpeAMETHBIE PE3YIbTaThI:

Yucsa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHAIBHBIE YHCIIA.

BrimonHITh apudMeTnuecKue JEHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U NMHUCHMEHHBbIC MPUEMBI, BBINOJHATh BBIYUCICHUS C UPPALMOHAIBHBIMU
YUCIIAMH.

HaxoauTe 3HaueHust CTENEHEH ¢ IeIbIMU MTOKa3aTeIIMU U KOPHEH, BBIUUCIIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyrJisiTh  EUCTBUTEIBHBIE YHWCIA, BBINOJIHATh NPUKHUAKY PE3yJbTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMs U HEPABEHCTBA

Pemars nuHeliHbIe ¥ KBaIpaTHBIC YPABHEHUS, YPAaBHEHUSI, CBOISIINECS K HUM,
pocTeNIIne APOOHO-PALMOHAIBHBIE YPABHEHHS.

Pemate cucteMbl ABYX JUHEWHBIX YpPaBHEHUU C JABYMsI TIEPEMEHHBIMH U
CUCTEMBI JIBYX YPaBHEHHUM, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

PemaTte TeKCTOBBIE 3amadyM aiareOpamvecKuM CIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPABHEHHSI UJTU CUCTEMBI JIByX YPaBHEHUM C IBYMs NIEPEMEHHBIMH.

[IpoBouTh mpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpaduuecKuX Mpe/ICTaBleHUi (YCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CUCTEMa YpaBHEHUW pELIECHUs, €CIM HUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHMCIIOBOM NpPSAMOM, 3alMChIBATh PELICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemmatp  cucreMbl  JTUHEHHBIX  HEPABEHCTB, CHUCTEMBl  HEPAaBEHCTB,
BKIIIOUAIOIME KBaJpaTHOE HEPaBEHCTBO, HW300pa)xkaThb pEIICHHE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOW MPSIMOM, 3aMTMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUU PA3IMYHBIX 3a/1a4.

DOyHKUIMHA

Pacno3naBath (QyHKIIMM HU3y4eHHBIX BHUIOB. [loKa3piBaTh CXEMaTHYECKH

pPacnoJioKeHUE Ha KOOPIMHATHOM IIIOCKOCTH rpaduKoB PyHKIMI BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, y = |x|, B 3aBUCHMOCTH OT 3HAYCHUI
K03 GULIMEHTOB, OMMUCHIBATH CBOMCTBA (DYHKITUH.

Crtpouth U HU300pakaThb CXeMaTUYECKU TpaduKU KBAJAPATUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKam.

Pacno3naBaTh KBajpaTUyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUECKYIO POTPECCUU TPU Pa3HBIX
crioco0ax 3aJaHusl.

BBIMONHATS  BBIYMCIEHHUST C  HCMOJb30BaHHEM (OpPMYJ n-ro  4jeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh YIEHBI MOCIEIOBAaTEIbHOCTY TOYKAaMHU Ha KOOPIAWHATHOU
IJIOCKOCTH.

Pemate 3agaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHCIIE 3a/1a4U U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, IU(MPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Uucia u BeIYKCIICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 ArEOPAIUECKUE BHIPKCHHA 7 https://m.edsoo.ru/7f415b90
bubnunorexka LIOK
3 ¥ PABHCHHS! H HEPaBCHCTBA 20 ! https://m.eds00.ru/7f415b90
bubmmoreka IIOK
. 1
4 Koopmamarst u rpaguicu. dyncim 24 https://m.edso0.ru/7£415b90
bu6nmorexa LIOK
1
> Tostopenme i 0bodmenue 6 https://m.eds00.ru/7£415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 4 .K 15
ucia u Beiuucienus. Kpagpataeie KopHU hitps://m.cdsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIEHb ¢ EIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BEIPaKCHUS. 5 | bubnuoreka [IOK
KBanparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 | bubnnoreka [JOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubnuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnmnorexa [JOK
YPaBHEHMH https://m.edsoo.ru/7f417at8
bu6nunorexa LIOK
.H 12 1
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bubnunorexa LIOK
8 O .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucrnossie 9
yHIUHH. THCIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 [ToBTOpeHue u 06001IIeHNE 6 2
BTOPEHHE H HHeHH https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




9 KUIIACC

KonuuyectBo yacos DJIeKTPOHHbBIE
HanmenoBaHmue pa3jiesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Yucna v BerunciieHus. JleiicTBUTEIbHBIC 9 bubnuorexa [IOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
.H 1 1
4 YpaBHeHus U HepaBeHCTBA. HepaBencTsa 6 https://m.edsoo.ru/7f419d08
bubmmoreka IIOK
1 1
. Dyt 6 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
q 1 1
6 HCJIOBBIE MTOCIIEI0BATEIBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoaudecTBo uacoB DJIeKTPOHHbIE

Ne HMara uudposeie

Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero H3y4YeHUs1 oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypcebl

1 IToHsiTHE palOHATILHOTO YHCIIA 1 https://m.edsoo.ru/f9344fe4
Apudmerrdeckue I1HCTBUS C

2 1 https://m.edsoo.ru/67d29ebc
paloOHAIBLHBIMH YHUCIIAMU
ApudMeTuueckue IeiCTBUS C

3 pu¢ a 1 https://m.edsoo.ru/12a61fc6
palMOHAIbHBIMU YUCIIaMU
Apudmernueckue aeiiCTBUS C

4 pud A 1 https://m.edsoo.ru/d1ed825¢
palvoHaIBLHBIMH YUCIIAMU
Apudmernueckue JeHCTBUS C

5 pud a 1 https://m.edsoo.ru/64d7baab
palroHaIBLHBIMH YHUCIIAMU
Apudmernueckue JeHCTBUS C

6 pud a 1 https://m.edsoo.ru/7e666ef9
paluMoOHANIbHBIMU YU CIaMHU
CpaBHeHue, yIopsagounBaHue

7 P yHopaa 1 https://m.edsoo.ru/ff5e7a8e
panroOHATBHBIX YUCEI
CpaBHeHuHe, yIIopsgouuBaHue

8 P yHopaa 1 https://m.edsoo.ru/37114dbl
panroOHATBHBIX YHCEI
CpaBHeHuHe, yIIopsgouuBaHue

9 p yHopaa 1 https://m.edsoo.ru/cbal49bb
palMOHAIBHBIX YUCEI
Crenens ¢ HaTypaJIbHBIM

10 1 https://m.edsoo.ru/5481ee5f
IOKa3aTejIeEM
CreneHsb ¢ HaTypaJbHBIM

11 1 https://m.edsoo.ru/e61a7dea
IoKa3aTejieM




CrermneHnb ¢ HaTypaJIbHBIM

12 https://m.edsoo.ru/bbd9fce4
[IOoKa3aTejIeEM
CreneHs ¢ HaTypaIbHBIM

13 yp https://m.edsoo.ru/1eee9d8f
[moKasarejieM
Cremnens ¢ HATYPAILHBIM

14 yp https://m.eds00.ru/9¢63e356
[IOoKa3aTejieEM
Pemenune ocHOBHBIX 3a/1a4 Ha

15 IpoOu, IPOLIEHTHI U3 peabHON https://m.edsoo.ru/d4bd3736
MIPAKTHKU
Pemenune ocHOBHBIX 3a/1a4 Ha

16 JpoOH, TIPOLICHTHI U3 PEATbHOM https://m.edsoo.ru/e45b6b9a
MPaKTUKHU
Pemrenyie ocHOBHBIX 3a7a4 Ha

17 JpoOu, POLIEHTHI U3 pealbHON https://m.edsoo.ru/b23c8519
MPAKTUKU
Pemrenyie ocHOBHBIX 3a7a4 Ha

18 JpoOU, TIPOLIEHTHI U3 PEATHHOU https://m.edsoo.ru/d8c56f58
MPAKTHUKH
IIpu3Haku AETUMOCTH, Pa3I0KEHUS

19 p & p https://m.edsoo.ru/fc66dc66
Ha MHOXUTEIIN HATYPATbHBIX YHCEIT
IIpu3HaKy IeIMMOCTH, Pa3I0KEHHUS

20 p A p https://m.edsoo.ru/5527¢756
HA MHOXKUTENIN HATYPaJbHBIX YHCET
Peansusie 3aBucuMoctu. [Ipsamas u

21 P hitps://m.cds0o.ru/67f1ffb3
obOpaTHas MPOTOPIMOHATHPHOCTH
Peannable 3aBucuMoctu. IIpsamasa u

22 p https://m.edsoo.ru/ae9c6a83
oOpaTHas MPOTMOPIIMOHATHPHOCTH
Peansusie 3aBucumoctu. [Ipsamast u

23 P htps://m.eds00.ru/43¢5631b

oOpaTHasi MPOMOPIHOHATBHOCTH




Peanbnbie 3aBucumoctu. [lpsimas u

24 https://m.edsoo.ru/774b4b2a
oOpaTHas MpONOPIUOHATBHOCTH
KonTponbhas pabota no teme

25 https://m.edsoo.ru/c898bd91
"PanonanbpHele ynuciaa'

26 bykBeHHBIE BBIpAKEHUS https://m.edsoo.ru/93aac6ee

27 Dopmyiibl https://m.edsoo.ru/187ac8f4

28 Dopmyiibl https://m.edsoo.ru/9c791daf

29 Hepewmentie. JlomycTimsie https://m.edsoo.ru/acce84d2
3HAYECHUS IEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX

30 BBIPOKECHHH, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/dbeb8f54
MpHBeIeHNE TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX

31 BBIPKEHHM, PACKPBITHE CKOOOK 1 https://m.edsoo.ru/16d6¢c63
npuBeIeHNEe TOJOOHBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX

32 BBIPAXEHUM, pacKpbITHE CKOOOK 1 https://m.edsoo.ru/9138843a
MIpUBEJICHNE TTOT00HBIX CIaraeMbIX
[TpeoOpazoBanre OYKBEHHBIX

33 BBIpa)KEHUI, paCKpBITHE CKOOOK U https://m.edsoo.ru/365491cd
MIpUBEJIEHNE TTOO00HBIX ClIaraeMbIX

34 CBOFHCTBA CTCICHH C HATYpAIbHbIM https://m.edsoo.ru/6¢2c38ad
MOKa3aTeseM

35 CBoMCTBa CTEMEHH C HATYPATbHBIM bubmuorexa [JOK
IoKa3arejieM https://m.edsoo.ru/7f42154e

36 CBoiicTBa CTENEHU C HATYpaIbHBIM bubnmoreka [JOK
[oKasarejieM https://m.edsoo.ru/7f4218be

37 MHorouneHbl https://m.edsoo.ru/82f3b41d




38

MHorouieHbl

CnoxeHue, BEIYUTAHUE,

https://m.edsoo.ru/31f8695b

39 https://m.edsoo.ru/b8efe5b6
YMHO>KE€HHE MHOTOUYJICHOB
CroxeHue aHue

40 TOACHNE, BREHTARHC, https://m.edsoo.ru/9ee9eSaf
YMHO>KEHHE MHOTOUJICHOB
CnoyxeHue, BbIYUTAHHUE

41 ’ ’ https://m.edsoo.ru/46584act
YMHO>KEHHE MHOTOYJIEHOB
CnoskeHue, BEIYUTAHUE,

42 https://m.edsoo.ru/d1f97af4
YMHO>KEHHE MHOTOYJIEHOB
Do COKpAaIEHHOTO

43 PMYJIBI CORpATHEHHOr https://m.edsoo.ru/d9e7deb5
YMHOKEHHUS
DopmyIIel COKpaIliEHHOrO

44 PMY patit https://m.edsoo.ru/6e7de53c
YMHOKEHHS
DopMyIIEl COKpAIIEHHOTO

45 PMY. pail https://m.edsoo.ru/1e63f25¢
YMHOKEHHS
Do COKpAaIIEHHOTO

46 PMYJIB CORpATHEHHOT https://m.edsoo.ru/1e33ad77
YMHOKEHHUS
DopMmyIsl COKpaAIIEHHOTO

47 PMY patit https://m.edsoo.ru/cc74alc5
YMHOKEHHS
Paznoxxenne MHOro4IeHOB Ha

48 https://m.edsoo.ru/7ab3d68f
MHOXXHUTEITN
Paznoxxenne MHOrO4IEHOB Ha

49 FOICHHC MHOTOUIICHOB htps://m.edso0o.ru/b75487fd
MHOXHUTEITN
Pa3noxxenne MHOTOYIEHOB Ha

50 https://m.edsoo.ru/3c¢39faa7
MHOXHUTEIN
Pa3noxeHre MHOTOWIEHOB Ha

51 https://m.edsoo.ru/a65bf4e2

MHOXUTCIIN




KonTponbhas pabota no teme

52 " " https://m.edsoo.ru/8e555bab
AnrebpanyuecKue BHIPAKCHHS

YpaBHeHue, mpaBuia

53 npeoOpa3oBaHus ypaBHEHUS, https://m.edsoo.ru/c24¢5497
PaBHOCWJIBHOCTh YpaBHEHUM
JInHeitHOE ypaBHEHUE C OJHOM

54 MEPEMEHHOM, peleHUe JIMHEHHBIX https://m.edsoo.ru/f865b539
YpaBHEHUU
JInHeitHOe ypaBHEHUE C OJHOM

55 NIEPEMEHHOM, pellieHne JIMHEHHBIX https://m.edsoo.ru/4f1a8771
ypaBHEHUI
Jlunelinoe ypaBHEHUE ¢ OAHOU

56 NEPEMEHHOM, pellleHne JIMHENHBIX https://m.edsoo.ru/39854e31
ypaBHEHUU
Perntenne 3a1a4 ¢ MOMOIILIO

57 e - https://m.edsoo.ru/db6e1£8b
ypaBHEHUU
Pemrenue 3agad ¢ moMoOIILIO

58 . https://m.eds00.1u/974443d6
YpaBHECHHIA
Perntenne 3a1a4 ¢ MOMOIILIO

59 . a B https://m.edsoo.ru/a812ec46
YpaBHECHHIA
Pernrenne 3a1a4 ¢ MOMOIILIO

60 . a B https://m.edsoo.ru/bac6dd1d
ypaBHEHUIA
JInHeWHOE ypaBHEHME C TBYMS

61 P FAEYM https:/m.edsoo.ru/4b1f196
MEPEMEHHBIMH U €ro rpaduk
JInHelHoe ypaBHEHHUE C IBYMS

62 yp BY https://m.eds00.ru/656728ca
MEPEMEHHBIMH U €ro rpaduk
Cucrema 1B e

63 AABYX JHHCHHB https://m.edso0.ru/569c49dd

YPaBHEHUH C JBYMs IEPEMEHHBIMU




CucremMa JIByX JTUHEUHBIX

64 N 1 https://m.edsoo.ru/424d81ce
YpaBHEHUH C ABYMS IEPEMEHHBIMU
Cucrema 1ByX JINHEMHBIX
65 Ii yx 1 https://m.edsoo.ru/abce5656
YpaBHEHUH C ABYMS IEPEMEHHBIMU
Cucrema IByX JINHEHUHBIX
66 IE = 1 https://m.edsoo.ru/1567fecb
YpaBHEHUU C ABYMS IEPEMEHHBIMU
67 Pewienue cucrem ypaBHEHUM 1 https://m.edsoo.ru/283cclel
68 Pemienue cucrem ypaBHEHUM 1 https://m.edsoo.ru/fdccfe2e
69 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/611cal56
70 Pemenue cucrem ypaBHEeHHI 1 https://m.edsoo.ru/9a355ff9
71 Pewmenne cucrem ypaBHEHUN 1 https://m.edsoo.ru/f124ac9a
KonTponbhas pabota no Teme
72 | . " 1 https://m.eds00.ru/57b39728
JluneitHble ypaBHEHUS
73 KoopaunaTa Touku Ha npsiMoit 1 https://m.edsoo.ru/a23733d2
74 YucioBbIE IPOMEKYTKU 1 https://m.edsoo.ru/e8211e28
75 YucnoBble TPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccrosinne Mexy 1ByMsl TOUKaMU
76 . A 3’ 1 https://m.edsoo.ru/5cc9cc5b
KOOPJIMHATHOW MPSAMOI
PaccrosiHne mex OuKa
77 . Y HBBIM A TOTRAMH 1 https://m.edsoo.ru/22a3cbba
KOOPJIMHATHOW MIPSAMOi
IIpssMmoyronbHas cucrtema
78 PAMOYTOTLHAL GHETEM 1 https://m.edsoo.ru/3b66d7e3
KOOpJMHAT Ha TIOCKOCTH
[IpsimoyronbHas cuctema
79 PAMOYT 1 https://m.edsoo.ru/fab8c1bd
KOOPJIMHAT Ha MJIOCKOCTH
[Tpumeps! rpaduKoB, 3a1aHHBIX
80 pUMEPEI rpad > 344 1 https://m.edsoo.ru/d9cf79c1

bopmymnamu




[Tpumeps! rpadukoB, 3alaHHBIX

81 1 https://m.edsoo.ru/842b2d45
bopmymnamu
[Tpume
82 PHMCPBI IPAQHIKOB, 3a1AHHbIX 1 https://m.edsoo.ru/f8f647a4
dbopmynamu
UYrenue rpauKoB peain
83 Haerp (blf B PeAJIBHbIX 1 https://m.edsoo.ru/cfadb472
3aBUCHUMOCTEN
Yr
84 CHHe rpa(bl:,lKOB PCAIbHbIX 1 https://m.edsoo.ru/ba2f4ff4
3aBUCHUMOCTEH
85 [Tonstre GpyHkunu 1 https://m.edsoo.ru/cc5ad997
86 I'padux pynkumm 1 https://m.edsoo.ru/f84482b5
87 CaoticTBa (yHKIMI 1 https://m.edsoo.ru/2¢3527¢1
88 CgoiicTBa (yHKIMH 1 https://m.edsoo.ru/111696e6
89 Jlunelinas GyHKIUA 1 https://m.edsoo.ru/da7259¢2
90 Jluneitnast pyHkuus 1 https://m.edsoo.ru/19¢752fc
ITocTpoenue rpapuka TMHEUHOU
91 P pad 1 https://m.eds00.ru/68799ddc
byHKIIIN
IToctpoenue rpaduka TUHENHON
92 P pap 1 https:/m.edsoo.ru/212d18e7
byHKIIIN
93 I'paduk pynkuuu y =|x| 1 https://m.edsoo.ru/e2bcf23e
94 I'padux pynkuum y =[x| 1 https://m.edsoo.ru/f4dfafbc
KonTponbhas pabota no teme
"KoopauHatsl a .
95 PIUHATEI i rpagHicn 1 https://m.edsoo.ru/613¢655d
Oyukuun" / Beepoccuiickas
poBepouHas pabora
HtoroBas koHTpoJIbHas padoTa /
96 Bcepoccuiickas npoBepodHast 1 https://m.edsoo.ru/755babd3

pabota




97

98

99

IToBTOpEHKME OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiiacca,
00001IEHNE 3HAHNI

IToBTOpEHHE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011IeHrEe 3HAHUI

IToBTOpEHNE OCHOBHBIX MOHATHI U

METO/IOB Kypca 7 Kiacca,
000011IeH1E 3HAHUI

https://m.edsoo.ru/3a654b9d

https://m.edsoo.ru/d7ff245a

https://m.edsoo.ru/d12b3b9d

100

IToBTOpEHNE OCHOBHBIX OHATHI U
METOJIOB Kypca 7 Kiiacca,
00001IeHIEe 3HAHWIH

https://m.edsoo.ru/81ca2fd1

101

102

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJIOB Kypca 7 Kiiacca,
000011IeHrEe 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB Kypca 7 Kiacca,
000011IeH1Ee 3HAHUI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102

https://m.edsoo.ru/53c2e81f

https://m.edsoo.ru/9fcdbdc9




8 KUIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypchl

1 KBanpatHslii KOpeHb U3 YHCIIa 1 https://m.edsoo.ru/7f566b24
ITonsTHE 00 HPpALIMOHATBLHOM

2 ppatt 1 https://m.edsoo.ru/72ac855b
YUCIIe
JecsaTuynbie MPUOIKEHUS

3 1 https://m.edsoo.ru/da8989ce
HUPPALMOHATIBLHBIX YUCE

eCSITHYHBIE TTPUO e

4 A PHOTIDREHHA 1 https://m.edsoo.ru/fc4af857
HUPPALMOHATBHBIX YUCE

5 JlencTBUTENbHBIE YHCIIA 1 https://m.edsoo.ru/alddbeae
CpaBHEHHE TEUCTBUTEIBHBIX

6 1 https://m.edsoo.ru/637a2172
qHCeN
CpaBHEHHE OEeHCTBUTEIBHBIX

7 P g 1 https://m.edsoo.ru/d537dbaf
qHCeN
ApubdmMeTnuecknii KBaJpaTHBINA

8 puc AP 1 https://m.edsoo.ru/9d8ebe6f
KOpEHb

9 VYpaBHeHue BUaa X* = a 1 https://m.edsoo.ru/c22abcca
CBoiicTBa apu(PMETHICCKUX

10 pud . 1 https://m.edsoo.ru/78ffaec69
KBaJPAaTHBIX KOPHEH
CaolicTBa apupMeTUIECKUX

11 . 1 https://m.edsoo.ru/6af3fa69
KBaJPAaTHBIX KOPHEH
[IpeoOpazoBaHme YUCTOBBIX

12 BBIPAXKEHUM, COJIEPHKAITUX 1 https://m.edsoo.ru/39¢73255
KBaJpaTHBIE KOPHHU




13

14

15

[IpeoOpaszoBaHKe YNCTOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU
[Ipeobpa3zoBanue YUCTOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/ac98bbb1l

https://m.edsoo.ru/f87ee32a

https://m.edsoo.ru/32593c7¢e

16

17

18

19

CrereHs C LEIBIM TTI0Ka3aTeIeM

CTaHI[apTHaSI 3aI1MCh 4ucja.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO
Mupa (0T ANEMEHTapPHbIX YaCTHIL

JI0 KOCMUYECKHX 00BEKTOB),
JUINTEJIBHOCTD IPOLIECCOB B
OKpY’KalolleM MUpe
CBolicTBa CTETNIEHHU C LENIBIM
nokasarejaeM

CBoliCTBa CTEIICHU C OCIIbIM
IIoKa3aTcjieM

https://m.edsoo.ru/a59837el

https://m.edsoo.ru/928ecd9of

https://m.edsoo.ru/45fec448

https://m.edsoo.ru/44f84bfd

20

21

22

CBOMNCTBA CTEIEHH C IIETBIM
MOKa3aTeyieM

CBoOICTBa CTEIICHU C O CJIBIM
IIoKa3aTcjiemM

CBoOJCTBa CTEIICHU C O CJIBIM
IIOKa3aTcjiIeM

https://m.edsoo.ru/13da6ff5

https://m.edsoo.ru/a444ce3e

https://m.edsoo.ru/345e1638

23

KBagpaTHbiii TpEXUwieH

https://m.edsoo.ru/baldf7ec

24

KBanpaThslii TpéxuneH

https://m.edsoo.ru/bdd9be79




Paznoxenue KBaJApaTHOI'O

25 _, https://m.edsoo.ru/6ec17678
TpEXUIEHA HA MHOXKHUTEIN
Paznoxxenue kBaapaTHOTO

26 . https://m.edsoo.ru/5e6567eb
TpEXUIeHa HA MHOKHUTEIN
KonTtponbHas pabora mo Temam

27 "KBagparusie kopHu. CTeneHu. https://m.edsoo.ru/c724d7e4
KBanpathsiii Tpexusnen"

28 Anrebpanueckas 1poOb https://m.edsoo.ru/ec8fa983
JlonycTumble 3HaYEHUS

29 MIEPEMEHHBIX, BXOAIINX B https://m.edsoo.ru/3ccca98f
anreOpanvecKrue BhIPAKCHUS
JonycTuMble 3HaUEHUS

30 MePEMEHHBIX, BXO/ISIINX B https://m.edsoo.ru/b92452fd
anredpanvyeckue BhIpaKEeHUS

31 OcroHoe CBOHf T8O https://m.edsoo.ru/7a7818ed
anredpandeckoi Jpoou

32 Coxkpatenue apobeit https://m.edsoo.ru/33ee19b8

33 Cokpaiienue apooei https://m.edsoo.ru/3d585¢35

34 Coxkpatienue apobeit https://m.edsoo.ru/b7286a26
CloxeHne, BEIYATaHUE,

35 YMHOXXCHHE U JICTICHUE https://m.edsoo.ru/b7¢5738b
anreOpanyeckux aApooeit
CloxeHne, BEIYUTaHUE,

36 YMHOXXCHHE U JICTICHUE https://m.edsoo.ru/fa626af5
anredpanveckux apooeit
CrnoxxeHue, BEIYUTAHUE,

37 YMHOKE€HHE U JCIICHUE https://m.edsoo.ru/67¢34 718

anreOpanvecKkux Apooeit




Clo)KeHHe, BEIYMTaHUE,

38 YMHOXXEHHE U JIeTICHUE https://m.edsoo.ru/8d61236¢
anreOpandecKkux aApooeit
[IpeoOpa3zoBanue BhIpaKEHUH,

39 coJiepXKaliux aareopandeckue https://m.edsoo.ru/82ac3492
Ipodu
[Ipeobpa3zoBanue BeIpaXeHUH,

40 coJIepXKaIux aareOpandeckue https://m.edsoo.ru/51ae3adl
Ipodu
[Ipeobpa3zoBanue BhIpaXeHUH,

41 coJiepkalux aareopandeckue https://m.edsoo.ru/d4adbf39
npobu

42 Kontpomsras padora 1o reme https://m.edsoo.ru/edade16d
"AnreOpanyeckas 1poOb"

43 KBanpaTtHoe ypaBHEHHE https://m.edsoo.ru/aaSbeeca

44 Henonnoe kBagpaTHOE ypaBHEHUE https://m.edsoo.ru/ba7c2494

45 Hemnonnoe kBagpatHoe ypaBHEHUE https://m.edso0o.ru/7739d625

46 opmys1a KopHEI KBaZpaTHOro https://m.edsoo.ru/f3c232a6
ypaBHEHUS

47 opmys1a KopHEi KBazIpaTHOro https://m.edsoo.ru/1b454bfe
ypaBHEHUS

48 opmys1a KOpHEI KBazpaTHOro https://m.edsoo.ru/5b12b5ea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fadfb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b6 1 f

51 PeNICHNC YPABHCHIIH, CBOAIIIXCH https://m.edsoo.ru/673692a2

K KBaJIpaTHBIM




52

53

Peuienue ypaBHEeHH, CBOIALINXCSA
K KBaJIpaTHbIM

[Ipocreitmme qpoOHO-
panroHaIbHbIE YpaBHEHUS

https://m.edsoo.ru/aaa9bcda

https://m.edsoo.ru/67772e31

54

55

56

[Ipocreiimue gpoOHO-
PalrOHAJIbHBIC YPABHCHUA
PerieHne TeKCTOBBIX 3a/1a4 C
IIOMOIIBIO KBAIPATHBIX YPABHEHUHI

Pemenune TeKCTOBBIX 3a/1a4 C
IMOMOIIBIO KBAAPATHBIX ypaBHeHI/Iﬁ

https://m.edsoo.ru/29e268ed

https://m.edsoo.ru/cf84dc92

https://m.edsoo.ru/feb686¢c8

57

58

59

60

61

KonTtponpsHast pabora o Teme
"KBanparHbsle ypaBHeHuUs"

JIuneliHOe ypaBHEHHE C IBYMS
HepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PELICHNS] YPAaBHEHHUH B
LEJIBbIX YUCIIAX

JIuneliHOe ypaBHEHHE C IBYMS
HepEeMEHHBIMH, €ro rpauk,
IIPUMEPBI PEILIECHNS YPAaBHEHUH B
LEJBIX YUCIIAX

JIuneliHOEe ypaBHEHME C 1BYMs
HepEeMEHHBIMH, ero rpauk,
IIPUMEPBI PEILICHNS YPAaBHEHUH B
LEJIBbIX YUCIIAX

Pemenue cucrem 1ByX JIMHEHHBIX
YPaBHEHMH C IByMsI TIE€PEMEHHBIMHU

https://m.edsoo.ru/b7blad5f

https://m.edsoo.ru/ae677ab5

https://m.edsoo.ru/2b4f56e5

https://m.edsoo.ru/56fb3f4a

https://m.edsoo.ru/73e4de97

62

Pemienue cucrem IByX JTUHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMHU

https://m.edsoo.ru/de6ed3f1




63

64

Pemienue cucrem IByX JTUHEHHBIX
yYpaBHEHUU C ABYMS IEPEMEHHBIMU

[Tpumepsl perieHus: CUCTEM

HEJIMHEHHBIX YPaBHEHUH C JIBYMSI
NepPEeMEHHBIMU

https://m.edsoo.ru/4ca22968

https://m.edsoo.ru/5d426¢5d

65

[Ipumepsl perieHus cuctem
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

https://m.edsoo.ru/1¢257f64

66

I'paduueckas unTeprperanus
YpaBHEHHUS C ABYMS IEPEMEHHBIMU
Y CHUCTEM JIMHENHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

https://m.edsoo.ru/275e59c2

67

68

69

I'paduueckas unTepnperanys
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU
Y CUCTEM JIMHENMHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

Pelienne TeKCTOBBIX 3a11a4 C
IIOMOIIBIO CUCTEM YPAaBHEHUI

Pemenue TekCTOBBIX 3a1a4 ¢
MIOMOIUIBIO0 CUCTEM YPaBHEHHUI

https://m.edsoo.ru/7e32c¢719

https://m.edsoo.ru/2bee62fc

https://m.edsoo.ru/adee3336

70

71

72

Pemenye TeKCTOBBIX 3a7a4 C
ITOMOIIBIO CUCTEM YPAaBHEHUI

YucrioBbie HEPABEHCTBA U UX
CBOWCTBA

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/c425b3ed

https://m.edsoo.ru/ab935797

https://m.edsoo.ru/2a95bc36

73

HepaBenctBo ¢ ogHOM
MepEMEHHOMN

https://m.edsoo.ru/f7daad5b




JIvHeitHbIe HEpaBEHCTBA C OHOM

74 N https://m.edsoo.ru/1b31351c¢
MIEPEMEHHOU U UX pEelICHUe
JIvHeitHbIe HEpaBEHCTBA C OHOM

75 . https://m.edsoo.ru/9e34ec7d
MEPEMEHHOMN M KX PEIICHHE
JIuneliHbIe HEpABEHCTBA C OJJHON

76 . https://m.edsoo.ru/e3b51845
MIEPEMEHHOU U UX pelICHUe
CucTeMbl TUHEHHBIX HEPABEHCTB C

77 . . https://m.edsoo.ru/f4c88c54
OJIHO IMePEMEHHON U MX PEIICHUE
CucTeMbl TUHEHHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2c
OJIHOM TIEPEMEHHOM M MX PEIICHHE
CucreMbl TUHEHHBIX HEPABEHCTB C

79 . . https://m.edso0o0.ru/99b83365
OJIHO IMePEMEHHON U MX PEIICHUE
N300paxkeHue perieHus

80 JMHENHOIO0 HEPABEHCTBA U UX https://m.edsoo.ru/aeal2984
CHCTEM Ha YMCIIOBOM IIPSAMOMN
N300paxkeHue perieHus

81 JIMHENHOIO HEPaBEHCTBA U UX https://m.edsoo.ru/57565dd5
CHCTEM Ha YUCJIIOBOM IIPAMOU
KonTpoasHnas pabora no remam

82 "HepaBenctBa. CucreMbl https://m.edsoo.ru/6a53b46e
ypaBHEHHI"

83 [Tonstue GpyHkunn https://m.edsoo.ru/6a7caeab
OO0acTe onpeneneHus u

84 peA . https://m.edsoo.ru/1b9bcdef
MHO>KECTBO 3HAUYCHUN (HYHKIIUU

85 Cnioco0wI 3a1anus QyHKITHANA https://m.edsoo.ru/bc3{786¢

86 I'padux pyHkmmm https://m.edsoo.ru/df9eb637
CpolicTBa KM, UX

87 yneui, https:/m.edsoo.ru/f27b961d

oroOpakeHHe Ha rpaduke




88

89

YreHue u ocTpoeHue rpagukos
byHKIII

[Tpumeps! rpadgukoB GyHKIUH,
OTPKAIOIIUX PeATbHBIC TPOIIECCHI

https://m.edsoo.ru/88a699¢e

https://m.edsoo.ru/296¢3ec9

90

OyHKIIMHU, ONUCHIBAIOIIUE MTPSIMYIO
¥ 00paTHYIO MPONOPLUOHATBHEIE
3aBHCUMOCTH, UX rpaduKu

https://m.edsoo.ru/b2e6c3fd

91
92

['unepbona

['unepOomna

https://m.edsoo.ru/c7cd25d2
https://m.edsoo.ru/ea41995c¢

93

94

I'padux pynknum y = x>

Oyukiun y =x2, y =x3, y=VYx,y=
[x|; rpadpuueckoe perienue
YPaBHEHUU U CUCTEM YPaBHEHUHN

https://m.edsoo.ru/2bf8459%

https://m.edsoo.ru/af8cb727

95

IToBTOpEHNE OCHOBHBIX TOHATHI U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
00o011eHne 3HaHui /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/f4e48f18

96

Wrorosas koHTposibHas padoTa /
Bcepocculickas npoBepoyHas
pabora

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOJIOB KypCOB 7 1 8 KJIacCOB,
000011IeHNEe 3HAHWI

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHNE OCHOBHBIX MOHATHI U
METOJIOB KypcOB 7 1 8 KJIacCOB,
000011IeH1Ee 3HAHWI

https://m.edsoo.ru/76f1{8¢2




IToBTOpEHHE OCHOBHBIX MOHATUN U
99 METO/IOB KypCOB 7 U 8 KJIaCCOB,
00001IeHNEe 3HAHNI

IToBTOpEHHE OCHOBHBIX MOHATUN U
100 METOJI0OB KypcOB 7 1 8 KJIacCOB,
000011IeH1Ee 3HAHUI

IToBTOpEHNE OCHOBHBIX OHATHI U

101 METO/I0B KypCOB 7 U 8 KJIaCCOB,
000011IeHrE 3HAHUI

https://m.edsoo.ru/7¢cb79181

https://m.edsoo.ru/592ad7a9

https://m.edsoo.ru/1fbadd86

IToBTOpEHNE OCHOBHBIX OHATHI U
102 METO/IOB KypCOB 7 U 8 KJIaCCOB,
00001IeHIE 3HAHWH

https://m.edsoo.ru/dc2f5d6¢

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




9 KUIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
°
JJ;H Tema ypoxa Beero KonrTpoabsubie IIpakTuueckue II/I[:;:GHI/IH :)Ig;l;l;z?;;eeﬂbnme
padoThI padoThI pecypenI

ParmmmonannHBIC mcna,

1 HUppaLMOHAJIBHBIE YHCIIA, KOHEUYHBIE 1 https://m.edsoo.ru/784cddlc
1 OeCKOHEUHbIE IeCATUYHBIE ApoOU
MHOK€eCTBO IENCTBUTEIBHBIX

2 yHce; TeUCTBUTEILHBIC YrcIa Kak 1 https://m.edsoo.ru/97eaef99
OCCKOHEUYHBIC JACCATUYHBIC IPOOH
B3anmHo onHO3HAaYHOE
COOTBETCTBUE MEXKY MHOXECTBOM

3 JIEUCTBUTENIBHBIX YUCEN U 1 https://m.edsoo.ru/2e8d43dc
MHOKECTBOM TOYEK KOOPJAUHATHOM
psAMON
CpaBHEHME IEMCTBUTENBHBIX YHCEIL,

4 apupMeTHyecKe JefcTBuUs C 1 https://m.edsoo.ru/c83fele6
JEWCTBUTEIbHBIMHA YHCIIAMHU

5 Hpubmicrnoe suaserne 1 https://m.edsoo.ru/b75291fe
BEJTMYUHBI, TOYHOCTH MPUOITHKEHHS
OxkpyrieHne 9ucen 1 https://m.edsoo.ru/ad42bfel
Oxkpyrnenue yucen 1 https://m.edsoo.ru/4866ab2a

8 Hpriciaica P\I, OUEIHKa pesyrbTaton 1 https://m.edsoo.ru/d9c21ccd
BBIYMCIICHUI

9 Hpuichyuica it OLCHKa pesyJILTaTOR 1 https://m.edso0o.ru/42bb579b

BBEIYMCIICHUH




JIuneitnoe ypaBHeHue. Pemenue

10 YpaBHEHUMH, CBOAAIIUXCS K https://m.edsoo.ru/8da553dd
JINHENHBIM
JIuneitnoe ypaBHeHue. Pemenue

11 YpaBHEHUM, CBOJSIIMNXCS K https://m.edsoo.ru/632a9a8a
JIMHEWHBIM
KBagparnoe ypaBHenue. Pemenue

12 YpaBHEHUH, CBOASILUXCS K https://m.edsoo.ru/d26¢f1db
KBaJIpaTHbIM
KBagparHoe ypaBHeHue. Pemenue

13 YpaBHEHUM, CBOSIINXCS K https://m.edsoo.ru/ffde92f6
KBaJIpaTHbIM

14 bukBanpaTHbie ypaBHEHUs https://m.edsoo.ru/79483d18

15 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/64b9efca
[Ipumepsl penieHuss ypaBHEHUN

16 TpEeThEN U 4YETBEPTOMN CTEIEHEN https://m.edsoo.ru/8c18fe4a
pa3ioKeHNUEM Ha MHOKUTEIH
IIpuMepsl penieHus ypaBHEHUN

17 TpEeTbEN U YETBEPTOMU CTENEHEN https://m.edsoo.ru/fa5b88a7
pa3ioKeHNUEM Ha MHOKUTEIH

18 Penettie ApodHO-paKOHATLHEX https://m.eds00.n/d56625¢7
ypaBHEHUN

19 Peniettite ApoOHO-pAHONATLHENX https:/m.edsoo.ru/4252¢16d
ypaBHEHH
Pemenne TekcTOBBIX 3aa4

20 https://m.edsoo.ru/c9cb88d2
anredpandecKuM METOI0M

21 PeimieHue TKCTOBBIX 32712 https://m.edsoo.ru/b4afab15

anredpandeckuM MEeTOA0M




22

23

Penrenne TekcTOBBIX 3a1a4
anredpanvyeckuM MeTO10M

KonTponbhas pabota no teme
"YpaBHeHUs C OJIHOU epeMeHHOK"

https://m.edsoo.ru/3c¢f8d84b

https://m.edsoo.ru/d7f52af8

24

25

26

VYpaBHeHHE ¢ IBYMsI IEPEMEHHBIMU
u ero rpaduk
VYpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU
u ero rpapuk

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ perieHne

https://m.edsoo.ru/df9d8{39

https://m.edsoo.ru/5d32aal6

https://m.edsoo.ru/2bba28d6

27

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IBYMsI IEpEeMEHHBIMU
U €€ pelieHne

https://m.edsoo.ru/c84b7ec2

28

29

30

31

Cucrema IByX JIMHEHHBIX
YpaBHEHHH C ABYMS IEPEMECHHBIMU
U €€ peneHne

Cucrema IByX JIMHEMHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU
U €€ peneHne

Pemenue cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU
Pemrenne cucreM nByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEMHOE, a
JIpyroe — BTOPOU CTENIEHU

https://m.edsoo.ru/85dcb849

https://m.edsoo.ru/497eclfe

https://m.edsoo.ru/73a6debd

https://m.edso0.ru/3962972a




Pemenue cucrem AByX ypaBHEHUM,

32 OJIHO M3 KOTOPBIX JIMHEMHOE, a https://m.edsoo.ru/7ee93blc
JIPYroe — BTOPOH CTEIIEHU
Pemenue cucrem AByX ypaBHEHUM,

33 OJIHO M3 KOTOPBIX JIMHEIHOE, a https://m.edsoo.ru/253a6d78
JIPYroe — BTOPOH CTEIIEHU
I'paduueckas mHTEpIIpETAIS

34 CUCTEMBbI YpaBHEHUM C JBYMS https://m.edsoo.ru/74aacd41
epeMEHHBIMHU
Pemenne TeKCTOBBIX 3a7a4

35 https://m.edsoo.ru/c4d16a8f
anreOpandeckuM crocodom
Perienne TeKCTOBBIX 3a1a4

36 https://m.eds00.ru/b939ee99
anreOpandecKuM crocooom
KonTponbHas paborta no reme

37 " P P . https://m.edsoo.ru/4fd75fe7

Cucremsl ypaBHEHUI

HucnoBble HEPABEHCTBA U UX

38 . https://m.eds00.1u/43de68c6
CBOICTBa
UucnoBble HEPABEHCTBA U UX

39 . https://m.eds00.ru/369843b4
CBOMCTBa
JInHeHbIC HEpABEHCTBA C OJHOM

40 . p g https://m.edsoo.ru/55eaa389
MEPEMEHHOMN U UX pelIeHHE
JImHeitHpIe HepaBEHCTBA C OJHOM

41 . p a https://m.eds00.1u/699fbbd8
MePEMEHHON U UX peIIcHUE
JInHeliHbIE HEPABEHCTBA C OTHOU

42 . https://m.edsoo.ru/ea2687d2
MEPEMEHHOMN U UX pelIeHUe
CucTeMbl TMHENHBIX HEPABEHCTB C

43 https://m.edsoo.ru/6aal7218

OJIHOM IIEPEMEHHOM U UX PEILICHUE




CucreMbl TMHEUHBIX HEPABEHCTB C

44 . . https://m.edsoo.ru/218d6f2e
OJIHOM IEPEMEHHOM U UX pellIeHHE
Cucre el epase

45 HCTuMH i HHBjX HEPABCHCTE ¢ https://m.edsoo.ru/db291ecl
OJIHOM NIEPEMEHHOM U UX PELICHUE
KBagparusle HepaBeHCTBA

46 BA/IATHEIC HEPAnEReTRa i ux https://m.edsoo.ru/6e4fab45
perieHue
K

47 BAAPATHbIC HEpanetetnd i ux https://m.edsoo.ru/e665cdbl
perieHue
K

48 BAIPATHBIE HEpABCHETEA H HX https://m.edsoo.ru/19da69fd
peuieHue
KBagparusie HepaBeHCTBA U UX

49 P P https://m.edsoo.ru/98¢2b3bf
perieHue
K

50 BAAIDATHDIC HEPABEHETRA 1 https://m.edsoo.ru/3f4a76ea
penieHue
I'padmueckas nuHTEpIIpeTaLIUs

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
JBYMSI IEPEMEHHBIMHU
I'padmueckas uaTEpHIpeTaLIys

52 HEPABEHCTB M CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
JBYMSI IEPEMEHHBIMU
K 0

53 |ORTPOJIBHAT PAbOTa 1O TEME https://m.eds00.ru/b99f5667

HepasencrBa

K N

54 BamiaTHqHaﬂ (s, o8 rpagux https://m.edsoo.ru/e5173a2b
Y CBOMCTBA
KBanpartuunas ¢pyskius, e€ rpaduk

55 - https://m.eds00.ru/743339¢c6
Y CBOMCTBA
KBagparnunas gynkius, e€ rpadux

56 https://m.edsoo.ru/88ff1a6f

U CBOMCTBA




57

58

59

[Tapaboia, KOOPANHATHI BEPLIXHBI
napaboIIbl, 0Cb CHMMETPUH
napaboIIb

[Tapa6o:a, KOOpIUHATHI BEPIIAHBI
napaboIIbl, 0Ch CHMMETPHUH
mapadoJIbI

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Cb CHMMETPHUH
mapadoJIbI

https://m.edsoo.ru/15¢24da8

https://m.edsoo0.ru/8249b96¢

https://m.edsoo.ru/fb278e5¢c

60

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

https://m.edsoo.ru/ed969721

61

62

63

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaloJibl, OCb CHMMETPUU
napaboJIbI

[Tapa6o:na, KOOpIMHATHI BEPIIUHBI
napabosibl, 0Cb CHMMETPHUH
napaboJIbI

I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

bu6mmoreka [JOK
https://m.edsoo.ru/7f43a526

https://m.edso00.ru/5926d73b

64

65

66

I'paduku pynkuumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxu Gynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|

https://m.edsoo.ru/cfd1d18d

https://m.edso00.ru/6739t677

https://m.edsoo.ru/ealab28c

67

I'paduku dynakomii: y = kx, y =kx +
b, y=k/x, y=x*, y=vX, y=|x|

https://m.edsoo.ru/3214a133




68

69

I'paduku dynkomii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
KonTponbhas pabota no teme
"®yHkuun"

https://m.edsoo.ru/38baebe7

https://m.edsoo.ru/d7a4d3c6

70

71

72

TlonsaTue yncnoBoi
MOCJIESOBATEIHHOCTH

3aaHue MoCIeI0BaTeIbHOCTH
PEKYyppPEHTHOM (HOpMYIIOH
(dhopMyI0ii n-TO YICHA
Apudmerrueckas u
reOMETPHYECKast IPOrPEeCcCUu

https://m.edsoo.ru/22b51{44

https://m.edsoo.ru/dfc55a2a

https://m.edsoo.ru/36889def

73

Apudmernueckas u
reOMETPHYECKas IPOTPECCHH

https://m.edsoo.ru/bf2438ea

74

75

76

77

@opMyIbl N-ro WieHa
apudmeTnyeckoil u
r€OMETPUYECKON ITPOTrPECCUN,
CYMMBI MEPBBIX N UJIEHOB

@opMyIbl N-ro WieHa
apu(pMeTHUECKON 1
F€OMETPUYECKON MTPOTrPECCUH,
CYMMEI IICPBBIX N YJIICHOB

@®opMyIIbl N-Io WieHa
apupMeTHIeCKOn 1
r€OMETPUYECKON MTPOTrPECCUH,
CYMMEI IICPBBIX N YJIICHOB

@DopMyIbl N-TO YieHa
apudmeTnyecKoit u

https://m.edso00.ru/6528a67b

https://m.edsoo.ru/9a65ed6f

https://m.edsoo.ru/6d756b46

https://m.edsoo.ru/ca959173




78

79

80

81

reOMETPUYECKON MPOTrPECCUid,
CYMMBI [IEPBBIX N YJICHOB

®opMyJIbl N-ro YieHa
apupMETHIECKON U
reOMETPUYECKON POrpecCuid,
CYMMBI MEPBBIX N YJICHOB

N300pakeHne 4IeHOB
apudmeTnyeckoit u
reoOMETPUYECKON Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
IJIOCKOCTH

N300pakeHne 4ICHOB
apu(pMeTHUECKON U
F€OMETPUYECKON ITPOrPECCUIt
TOYKaMH Ha KOOPJAUHATHON
IIJIOCKOCTH

JInHEeHBIA U DKCIOHEHIINATILHBIN

poct

https://m.edso0o0.ru/9¢91e859

https://m.edsoo.ru/87354e2f

https://m.edsoo.ru/d389e56¢e

https://m.edsoo.ru/17298a23

82
83

Cno’xHble MPOLIEHTHI

CrnoxHEIe IMPOLCHTLI

https://m.edsoo.ru/b69be694
https://m.edsoo.ru/35eeee32

84

85

KonTponbhas pabota no teme

"UucII0BRIE ITOCIIENOBATEILHOCTH "

[ToBTOpeHue, 06001IeHNE 1

CHCTEeMAaTH3alMs 3HaHui. 3aIHCh,

CpaBHEHME, ACHCTBHUS C
lIGfICTBI/ITGJ'[IaHBIMI/I YHCJIaMHU,
YHUCIIOBAs NpsMast

https://m.edsoo.ru/9c6d4a74

https://m.edsoo.ru/alb3678a




86

87

88

89

[ToBTOpEeHME, 0000IIEHNE U
cucTeMaTu3alus 3HaHuH.
[TporeHThI, OTHOIICHUS, TIPOTIOPIIUN

[ToBTOpeHuEe, 0600IIEHNE U
cHUCTEMaTH3aIs 3HAHHH.
OxpyrieHue, npuOIMKeHHUE,
OIICHKA

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3als 3HaHui. Pemenne
TEKCTOBBIX 33/J1a4 apU(PMETHICCKHM
crmocodbom

[ToBTOpenue, 0600IIEHNE 1
cucTeMaTtu3anus 3HaHuil. PereHne
TEKCTOBBIX 33724 apu(hMETHICCKUM
CrocoooM

https://m.edsoo.ru/1d693aae

https://m.edsoo.ru/2419faae

https://m.edsoo.ru/287cfaeb

https://m.edsoo.ru/5dba3c6d

90

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 33]1a4 apu(PMETHIECKUM
CII0COO0M

https://m.edsoo.ru/bcb79d68

91

[ToBTOpenue, 0600IEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
[IpeobpazoBanue anredpandeckux
BBIPAXKEHU, IOMyCTUMbIE 3HAUECHUSI

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

92

[ToBTOpeHme, 0600IIEHNE U
cHCTEMaTH3aInsI 3HAaHUH.
[IpeoOpazoBanme anredbpanyecKux
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHSI

https://m.edsoo.ru/c8de5145

93

[ToBTOpeHmE, 0600IIEHNE U
cucTeMaTH3alis 3HaHUH.

https://m.edsoo.ru/53a34379




94

95

[IpeobOpazoBanue anredpandecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI

[ToBTOpeHuEe, 0600IIEHNE U
cHCTEMaTH3aINs 3HAHUMH.
[IpeobOpazoBanue anredpanyecKux
BBIPXEHUH, IOMyCTUMbIC 3HAUCHHUSI
[ToBTOpenue, 0600MIEHNE 1
cucreMaru3anus 3HaHuil. OyHKIH:
MOCTPOCHKE, CBOMCTBA N3YYCHHBIX
byHKIUH

https://m.edsoo.ru/Sbc8cacc

https://m.edsoo.ru/79e1de7e

96

[ToBTOpenue, 0600IICHNE 1
cucremaTtusanus 3Hanuil. OyHKuum:
MIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX

byHKIUH

https://m.edsoo.ru/a89ebbce

97

[ToBTOpenue, 06o0IIEeHNE U
cucremaTtusanus 3Hanuii. OyHKuuu:
ITIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX

byHKIUH

https://m.edsoo.ru/816a61a4

98

[ToBTOpenue, 0600IIEHNE U
cucrtemaTtusanusa 3Hanuil. OyHkuuu:
ITOCTPOEHHE, CBOMCTBA N3yYEHHBIX

byHKIUH

https://m.edsoo.ru/243189d8

99

[ToBTOpenue, 0600mEeHNE U
cHCTEMaTH3aInsI 3HAaHUH.
I'paduaeckoe pemenne ypaBHEHHI
1 UX CUCTEM

https://m.edsoo.ru/3838889a

100

[ToBTOpeHue, 06001mIeHNE 1
cucTeMaTH3alis 3HaHUH.

https://m.edsoo.ru/175a7714




I'paduueckoe pemeHne ypaBHeHHMA
U UX CUCTEM

101 Hrorosast koHTpobHAs paboTa 1 https://m.edsoo.ru/99{f7321
102 0606HjeHHe 11 CHCTEMATHSAHA 1 https://m.edsoo.ru/ed4cd43b
3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa3OBaHI/Iﬂ

1

1.1

Yucia U BEIUMCIIEHUSA

BremoaaaTh , coyucTras YCTHBIC u IIMCBMCHHBIC HpI/IéMI)I,

apI/Iq)MCTI/I‘leCKI/Ie HeﬁCTBHﬂ C pallMOHAJIbHBIMHA YUCJIaAMH

1.2

Haxogute  3HaueHUs  4YMCIOBBIX  BBIPQXKCHMM,  IPUMEHATH
pa3HooOpa3HbIe CIIOCOOBI U TPUEMBI BBIYHCIICHUS 3HAYCHUN IPOOHBIX

BLIpa)KeHPIﬁ, CoACPIKaAIIUX OOBLIKHOBEHHBIE U JCCATUYHBIC ,Z[pO6I/I

1.3

1.4
1.5

[Tepexogute oOT oaHOM (QopMbl 3amucu 4yMcen K Apyrou
(mpeoOpa3oBbIBaTh  JECATHUYHYIO JApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYI0 B JIECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO
JIECATUYHYIO IPOOb)

CpaBHUBATH U YIOPAIOUMBATH PAllMOHAIbHbBIE YHCIIA

OxpyrisaTh uucna

1.6

BbINONHATE NPUKHUIKY U OLEHKY PE3YJbTaTa BBIYMCICHHUM, OLEHKY
3HAYEHUW YUCJOBBIX BBIPAXKCHHI. BBINOMHATH JEUCTBUA CO

CTCIICHAMMU C HAaTYPAJIbHBIMU IOKa3aTCIIsIMU

1.7

1.8

2.1

HpI/IMeHHTL MNPpU3HAKHU JCIUMOCTHU, Pa3JIOKCHHUEC Ha MHOXHUTCIN

HaTypaJIbHBIX YNCET

Pemate  IIpakTHKO-OPUEHTHUPOBAHHBIE  3a/layd, CBS3aHHBIE C
OTHOILLIEHUEM  BEIWYMH,  IPONOPLUOHAIBHOCTBIO  BEJIMYUH,
MIPOLICHTAMH, HMHTEPIIPETUPOBATh PE3YJbTAaThl PEIICHHs 3a7ad C
y4E€TOM OTpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMATPUBACMBIX

00BEKTOB
Anrebpanyeckue BbIpaKeHHs

Hcnonw30BaTh air e6pa1/1quI<y10 TCPMUHOJIOTUIO U CHUMBOJIUKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMSI yUeOHOr0 MaTepuaa
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2.3

Haxomuth 3HaueHuss OyKBEHHBIX BBIPAKEHUW TMpU  3aJaHHBIX
3HAYCHUSX MEPEMEHHBIX
BemonHATe TpeoOpazoBaHUsl IENOTO BBIPAKCHHS B MHOTOWICH

IIPUBCACHUEM HOI[O6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOIHATE YMHOKEHUE OJHOYWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWJIEH, IPUMEHSTH (OpPMYJbl KBajJpara CyMMbl M KBajpaTa

Pa3sHOCTH

2.5

OcymliecTBIATh  Pa3/I0)KEHUE MHOIOWIEHOB HA MHOXUTEIU C
MOMOIIBIO BEIHECEHUS 32 CKOOKU OOIIETr0 MHOXKHTEIS, TPYIITUPOBKH

clIaraeMbIX, IPUMEHEHHS POPMYJIT COKPAIIEHHOTO YMHOXKEHHUS

2.6

2.7

3.1

3.2

[TpumensTH NpeoOpa3oBaHKsI MHOTOYJICHOB IS pEILIEHHs Pa3IUUHbIX
3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU I1OKA3aTENIMU
JUTSL Ipe00pa3oBaHus BHIpAKCHHUI

YpaBHEHMS U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
IIpoBepsITH, SIBIAETCS JIM YUCIO KOPHEM YPAaBHEHUS

[IpumensTp rpaduveckue METOABl TPU PEIICHUH JTMHEHHBIX

YPaBHEHHUH U X CUCTEM

33

3.4

[TonGupars mnpuMepsl Hap 4YHCEN, SBISIOLIMXCS  pELICHUEM
JIMHENHOT O YPAaBHEHUS C IBYMsI IEPEMEHHBIMU

CTpouTh B KOOPIUHATHON INIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHUS
C ABYMs NIEPEMEHHBIMU; MOJIb3YACH I'paKOM, TPUBOIUTH IPUMEPHI

pEIIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucrteMbl ByX JIMHEWHBIX ypPaBHEHMH C  JByMs
MEPEMEHHBIMH, B TOM YHUCIIE TpaduyecKu

CocCTaBIATh U pelIaTh JUHEHHOE YPABHEHNE UM CUCTEMY JIMHEHMHBIX
YPaBHEHHUH 110 YCIOBHIO 337a4d, HHTEPIIPETUPOBATh B COOTBETCTBUH
C KOHTEKCTOM 3a/1a4M MTOJIY4EHHBIN pe3yibTaT

Koopaunats! u rpapuku. @yHKmm

N3o0paxath Ha KOOPIWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pauqec1<0M SA3BIKE




4.2

4.3

OTMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKHM I10 3aJaHHBIM
KOOp/AWHATaM
CrpouTts rpaduku THHEHHBIX GyHKIUNA. CTpOUTh rpaduK QPYHKIUH Y

= [x|

4.4

OnuceiBaTh ¢ MOMOIIBI0 (PYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXY
BEIIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJHYECTBO,

CTOUMOCTB, ITPOU3BOANTCIBHOCTE, BPEMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa

4.6

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumarps rpaduueckuii crmoco0 TMpencTaBiICHUS U aHalu3a
uHpOpMAalLIMK, W3BIEKATh M HHTEPIPETUPOBATh HWH(POPMAIMIO U3

rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH

IIpoBepsiemble nmpeAMeTHDbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

Yucna ¥ BRIYUCICHUS

1.1

1.2

Hcnonp30BaTh  HayajbHbIE  NPEACTABIECHUS O  MHOYKECTBE
JICHCTBUTEIIBHBIX YNCEI I CPAaBHEHHUSI, OKPYTJICHUS U BBIYMCIICHH,
n300pakaTh JEMCTBUTENBHBIE YHUCIIA TOYKAMU HAa KOOPIWHATHOM
IPSAMOM

[IpumeHsTh TOHSATHE AapU(PMETUYECKOrOo KBaJpPaTHOIO KOPHS,
HaXOJUTh KBaJpaTHble KOPHM, HCIOJIB3Ysl NP HEOOXOIUMOCTH
KaJIBKYJISATOD, BBIITOJIHATh peoOpa3oBaHus BBIPAKECHU,

COACPpKANX KBAAPATHBIC KOPHHU, UCIIOJIb3Y CBOMCTBA KOpHeﬁ

1.3

2.1

Hcnonp30BaTh 3amucu OONBIIMX W MallbIX YHCEI C ITOMOIIBIO
JECATUYHBIX Ipo0ei u creneHelt uncna 10

AnreGpanyeckue BbIpaKeHHs

[IpuMeHsSITh TIOHATHE CTENEHU C IEeNBIM TOKa3aTelieM, BBITIOIHSTH
peoOpa3oBaHUs BBIPAKCHHUH, COJCPKANUX CTEIECHU C [EIBIM

IIoKa3aTcjIeM
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BBITTOMHATE  TOXIECTBEHHBIE MPEOOPA30BaHUSA  pallMOHATBHBIX
BBIPAXKEHUII HA OCHOBE NpaBWJI JACHUCTBUN HaJ MHOIOWICHAMU H

anreOpanvdecKuMHu JIpoOsIMH

2.3

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

24

3.1

3.2

33

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUN JJISl PEHICHUs Pa3IHuHbIX

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

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

MNEPpCMCHHBIMU

IIpoBoauTh mpOCTEHMIINE HCCIECNOBAaHUS YPAaBHEHMH M CHCTEM
yYpaBHEHHW, B TOM YHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
npe/cTaBieHui (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexomuTh OT cioBecHOW (GOPMYNIHMpPOBKM 3amaunm K &
anredpanvyeckoil MOAENU ¢ OMOIIbIO COCTABJICHHS YPaBHEHHS WU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C

KOHTCKCTOM 3aJa4u HOqueHHLIﬁ pe3yiibTaTt

3.4

4.1

4.2

9 KITIACC

IIpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB I CPAaBHEHHS,
OLICHKH, peIIaTh JIMHEHHBIE HEPABEHCTBA C OJHOW NIEPEMEHHON U MX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 HILUTIOCTPALIUIO MHOKECTBA peIlIeHH
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB
OyHKINU
[TonumaTth M UCHONB30BaTh (PYHKLUMOHAJIbHbIE TOHATUA M S3bIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENeNATh 3HAYCHHE
(GYHKIMM 110 3HAYEHUIO apryMEHTa, ONpEJeNsTh CBOMCTBa (DyHKLIUN
o e€ rpaduky
Crtpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJIA:
y=k/x
, ¥y =x% y = X%, y = [X|, onuChIBaTh CBOMCTBA YUCIOBON (pyHKIMHU MO €€
rpaduxy




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUA

CpaBHI/IBaTB " YIOPAA0YMBaTh pPAlMOHAJIBHBIC W HpPpaAllMOHAJIBHBIC
qucia

BrimonaaTs apI/I(bMeTI/I‘ICCKI/Ie ,Z[GIZCTBPI?I C palliOHAJIbHBIMH YUCJIAMHU,
Co4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUSA C
HppauOHAJIbHBIMU YHCJIaMHU

HaXO,Z[I/ITB 3HAYCHMS CTEIICHEH C LOEJIBIMHU ITOKa3aTCIAMU U KOpHCfI,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/If/'I

OprTJ'IHTL HeﬁCTBHTeHLHLIC qucijia, BBIIIOJIHATD IIPpUKUIKY

pe3yibTara BLI‘IPICJIGHI/Iﬁ, OLICHKY YHCJIOBBIX BI)Ipa)KeHI/Iﬁ

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOAAINIMECA K HUM, HpOCTGﬁHIH@ ,Z[pO6HO-paI_II/IOHaJ'ILHLIC YpaBHCHUA

22

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHM, B KOTOPBIX OJJHO YPAaBHEHUE HE SBJIACTCS

JIMHENHBIM

2.3

24

Pemate TekCTOBBIE 3a7aUM AIreOpanyecKuM CIIOCOOOM C TTOMOIIIBIO
COCTaBIICHUS] YPaBHEHUS WJIM CHUCTEMBI JBYX YpaBHEHHH C JByMs

MNEPpEMCHHBIMU

IIpoBOoaUTE TIpOCTEHIINE WCCIEIOBAHUA YPAaBHEHUHM M CHUCTEM
yYpaBHEHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUEeCKUX
IpeJICTaBICHUN (HalpuMep, YCTaHABIIMBAaTh, UMEET JIM YpaBHEHHE

WIM CHCTEMA YPaBHEHUM peIlIeHus], €CIIU UMEET, TO CKOJIbKO)

2.5

Pemlare  nuHENHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
M300pakaTh PEIICHHE HEPABEHCTB HA YMCIIOBOM MPSIMOM, 3aITMCHIBAThH

pPEIICHUE C MTOMOIIIBKO CUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHMHEIX HCPaBCHCTB, CUCTEMBLI HCPABCHCTB,
BKJIFOYAIOIINE KBaJPAaTHOE HEPABCHCTBO, H300paXkaTh peEIICHHE
CHCTEMbI HEPABCHCTB Ha YMCIIOBOM MPSIMO#i, 3aMChIBATH PEIICHHUE C

INOMOIIbIO CHMMBOJIOB




2.7

Hcmonns30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

3.1

OyHKIMU

PacnosHaBath  (QyHKUMH  W3ydeHHbIX  BHIOB. [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHE Ha KOOPAMHATHOH  IUIOCKOCTH
rpa¢pukoB QyHKuui Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4eHUH KOA(PPHUIHMEHTOB, OMUCHIBATH CBOWCTBA

GyHKIHHA

3.2

33

34

4.1

[Toka3piBaTh CXEMATHYECKH PACIOJIOKCHHE Ha KOOPIWHATHOU
IJIOCKOCTH TpadukoB GyHKIMHM Buga y = VX, y = [X| U onuChIBaTh
CBOIicTBa PyHKIIMIA

Ctpouth u u300paxarbh CXeMaTU4YeCKd TIpaduKu KBaJpaTHUHBIX
(yHKIMH, ONMHUCHIBATH CBOWCTBA KBAaIPATUYHBIX (DYHKIUH MO WX
rpadpukam

Pacrnio3HaBaTh KBaJIpaTU4HyH (YHKIHIO 10 (OpMYIie, MPUBOIUTH
IPUMEPBI KBAaJPAaTUYHBIX (DYHKIMA M3 peajbHON KU3HH, (U3UKH,
reOMETPUN

Apudmerndeckas ¥ reOMETpUIECKast IPOTPECCUn

PacrioznaBath apu(METHYECKYI0 UM TEOMETPUUYECKYIO IPOTPECCHH

IIPpU pa3HbIX criocobax 3aJaHuA

4.2

4.3

4.4

BBINOMHATE BBIYUCIIEHUS C HCIIOJIb30BaHUEM (OPMYJl n-TO HiIEHa
apu(MeTHYECKON U reOMEeTPUIECKOil Mporpeccuii, CyMMbI IEPBBIX N
YJIEHOB

N300paxkaTb ~ wieHbl  IIOCJIEOBAaTEIbHOCTH  TOYKAMU  Ha
KOOpPJAMHATHOM INIOCKOCTH

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU M1OCJIEIOBATEIbHOCTSIMH, B

TOM YHCIC 3aJa4yu U3 peanLHoﬁ KHN3HHU (C HUCIIOJBb30BaAHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 YHucna 1 BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyroi. IloHsATHE palMOHAIBLHOIO 4YKCIIA, 3alKHCh, CPAaBHECHHE,
YIOPAIOYMBAHUE PALIMOHAIBHBIX YHACEI
T Apudmerndeckue AeCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemenne 3a1a4 u3
' pealibHOM MPAKTUKK HA YacTH, Ha IPOOH
13 Crenenb C HaTypaJdbHBIM IIOKa3aTeJleM: OIMpeJesieHue, mpeoOpa3zoBaHUe
. BBIPAKEHUI HA OCHOBE ONPEENICHNUS, 3aIIUCh OOJIBIINX YUCEI
14 [IpouieHTsl, 3anuch MPOLEHTOB B BUAE APOOH U IpOOH B BUIE MPOIICHTOB.
' Tpu OCHOBHBIE 33]1a4M Ha IPOLIEHTHI, PEIICHUE 3a]1a4 U3 PEATbHON PAKTUKA
s [IppuMeHeHHe TNpPU3HAKOB JEIMMOCTH, pa3JIOKEHUE HA MHOXKHUTEIH
. HaTypaJIbHbIX YHUCEI
L6 PeanbHble  3aBHCMMOCTH, B TOM 4YHciae TpsMas U oOparHas
. MIPONOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKEHUS
1 [IepeMeHHBIE, YNCIOBOE 3HAUYECHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HAYEHUS TIEPEMEHHBIX
55 [IpencraBienyre 3aBUCUMOCTH MEX]y BEJIWYMHAMH B BHAE (DOPMYIIBI.
. Beruucnenus no popmynam
53 IIpeoOpa3oBanue OYKBEHHBIX BBIPAXEHHUH, TOXKAECTBEHHO paBHbIE
' BBIPAKEHUS
2.4 CBoliCcTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y Opnowienbl 1 MHOrouIeHbl. CTeneHs MHOTOWIeHa. C10KeHne, BHIYUTaHNUE,
' YMHOKE€HHE MHOT'OUYJICHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHHUS: KBaapaT CyMMbl U KBajapaT
2.6 pasHoctu. @opmyna pa3HOCTH KBaApaTtoB. Pa3nokeHWe MHOTOYJIEHOB Ha
MHOXKUTEN




3 YpaBHeHust
31 VYpaBHeHHe, KOpEHb YypaBHEHHUs, IpaBWwia MpeoOpa3oBaHUs ypaBHEHUS,
' PaBHOCUIIBHOCTh YPaBHEHUM
19 JIuHeiiHOE ypaBHEHHE C OJIHOW IMEPEMEHHOM, YUCIO KOPHEW JIMHEWMHOrO
' ypaBHEHUS, pEUICHNE JTUHEUHBIX YpaBHECHUN
33 CocraneHre ypaBHEHUH 1O YCIOBHIO 3a/1a4u. Pelenne TeKCTOBBIX 3aa4 ¢
. IMOMOIIBIO YPABHEHUI
34 JIuneiiHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €T0 TpaduK
CucremMa JBYX JMHEMHBIX YpaBHEHHH C JBYMs INEpEeMEHHbIMU. Perienue
3.5 CHCTEM ypaBHEHHH criocoO0M noAcTaHOBKH. [IpuMepb! penieHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpapuku. OyHkuuu
4.1 Koopaunara Touku Ha npsMoi
42 Uucnoble MpoMeXYTKH. PaccTosiHue My ABYMSI TOUKaMU KOOPAMHATHOU
. IpsIMON
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U OpaAUHATA
' TOYKHM Ha KOOPJIMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukos, 3axanHbIx Gopmynamu. UreHne rpad)ukoB pearbHBIX
. 3aBUCUMOCTEN
4.5 ITonsarue gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIA
4.6 JIuneitnas pynkuus, e€ rpapuk. I'padux GyHxnmm y = [x|
47 I'papuueckoe pemieHHe JIMHEWHBIX YpaBHEHUH M CUCTEM JIMHEWHBIX
. YpaBHEHHU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHMS
1 Yucna u BBIYUCTIECHUS
1 KBanpatusiii kopeHp u3 uyucna. [loHsTue 00 uppalMoHaIbHOM YHCIIE.
' JlecsaTuuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apupmeTHYecKHMX KBAJpPATHBIX KOPHEH M MX MpHUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIpAYKEHU I u BBIUHCIICHUSIM.
JleficTBUTENIbHBIE YHCIIA




9 KJIACC

1.3 CreneHb ¢ 1eNnbIM MokaszaTesieM u €€ cBoiicTBa. CTaHIapTHas 3alKiCh YUCia
2 Anrebpanyeckue BoIpaKeHUS
51 KBagpatuelii  TpEXuieH, pa3jioKEHUE KBAJApPaTHOTO TPEXWIEHA Ha
' MHOXKHUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou
2.3 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JICTICHUE alnreOpandeckux Ipoodei
2.4 PanrionansHbIE BRIpaKEHUS U UX TIPE0Opa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA
31 KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEH KBaJpaTHOrO YypaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM
33 [Ipocreiimune qpoOHO-palOHAIbHBIE YPaBHEHUS
I'paduueckas nHTEpHIpETAIUS YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPaBHEHUM C ABYMs IepeMeHHbIMU. [Ipumepsl perienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucnoBbie HEPABEHCTBA M X CBOMCTBA
3.7 HepaBeHncTBo ¢ 01HOM TTepeMEeHHOM
3.8 PaBHOCHIIBHOCTb HEPABEHCTB
3.9 JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIUA
i1 [lonstne @ynkuuu. OOIaCTh ONpeAenaeHUs] W MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN
4.2 I'padux ¢pynkuuu. UreHne cBOMCTB GyHKINHU MO €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKIIHA, OTpakKaAOMINX pealbHbie TPOIECCH
44 OyHKIMK, ONUCHIBAIONIME TMPSAMYI U OOpaTHYI NPOMOPLIHUOHAIBHEIE
' 3aBUCUMOCTH, UX TpapuKu
4.5 OyHKIUU y =x7 y = x7°
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYUCICHUS
1 ParonanbHble 4Kcia, WppalMOHATbHBIE YHCIIA, KOHEUHbIE M OECKOHEYHbIE
. JECATUYHBIC POOH
MHOXKECTBO ~ NCUCTBUTENBHBIX  YHCEJ, JCHCTBUTEIBHBIE 4YHUCIA  KaK
1o OecKOHEYHbIE JecSITUYHBIE IpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
. MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YUCE W KOOPAMHATHOM NPSMOM.
CpaBHeHUE NEUCTBUTEIBHBIX YUCEI
1.3 Apudmerndeckue 1UCTBUS C ACHCTBUTEILHBIMH YUCIAMU
W3mepenusi, mpuoOIMKeHHS, OIICHKH. Pa3Mepbl 00bEKTOB OKPYKAFOIIIETO MUPA,
14 JUIMTETILHOCTh MPOIECCOB B OKpyXkarouiem mupe. [IpubnmkénHoe 3HaueHHe
' BEJIMYMHBI, TOYHOCTH NpubimxkeHus. Oxkpyriaenue uncen. [Ipukuaka u oneHka
pE3yNbTaTOB BBIUMCICHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHUsI ¢ OAHON TEpEMEHHON
2.2 JIunelinoe ypaBHeHue. Penienue ypaBHeHU, CBOASAIIMXCA K JIMHEUHBIM
2.3 KBagparHoe ypaBHenue. Penienne ypaBHeHUN, CBOAAIIMXCS K KBaIPATHBIM
4 buxBanpatHoe ypaBHeHue. IIpumMepsl pelieHus ypaBHEHUH TpPETbe U
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM Ha MHOKUTEIIU
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsl ypaBHEHUH
2.7 YpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €ro Tpauk
2.8 Pemenne cuctem ByX JTUHENHBIX YPABHEHUN € ABYMs IEPEMEHHBIMU
59 Pemenne crucreM ByX ypaBHEHMH, OJJHO U3 KOTOPBIX JIMHEMHOE, a IPyroe —
' BTOPOM CTENEHU
2.10 I'paduueckas MHTEpIIpEeTALMs CUCTEMbI YPaBHEHHH € ABYMsI IEpeMEHHBIMU
2.11 Permienue TekCTOBBIX 33aau alredpandeckuM crocoOoM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelenre TMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.14 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
2.15 KBagparHbsle HEpaBeHCTBA




['padmyeckas uHTEpIpeTalvsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
NEePEMEHHBIMH

3 OyHKIMU

31 KBangpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapaboma, KoopauHaThI
' BEPLIMHBI 1apaldoJibl, 0Cb CUMMETPUU TapadoJIbl

3.2 I'paduku bynkumit y=kx, y=kx+b 1 uX CBOMCTBa

3.3 I'paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduxu QyHKIMIA , 1 X CBOICTBA
4 YucnoBbie OCIEI0BATEIBHOCTH

il Onpeznenenue u crocoObl 3aJJaHUS YUCIOBBIX MOCIEI0BATEIbHOCTEH. 3a1anne
' HOCJIEI0BATEIbHOCTH PEKYPPEHTHOM hopMysoit U popMyIioif n-ro yieHa

42 Apudmernueckas mnporpeccus. PopMmynbl n-ro wieHa apuMeTHUecKoi
' MPOTPECCUH, CYMMBI TIEPBBIX /1 YICHOB

43 I'eomerpuueckas nporpeccus. PopMysnbl n-ro WieHa TI'€OMETPUYECKOU
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

44 N300pakeHre 9iIeHOB apu(PMETHYECKO M TEOMETPHUYECKOW MpOrpeccuit
' TOYKaMH Ha KOOPJMHATHOM MII0CKOCTH. JIMHEHHBIN U SKCIIOHEHIMATIbHBIN POCT

4.5 CJ10KHbBI€ MPOLEHTHI




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHUE OIEpUPOBATH ITOHATHUAMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHATh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJICTaBlICHHE
MHOXECTB [UIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH HOHATUAMU: OIPCACIICHHUC, aKCMOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMEPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKAa3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JAEIMMOCTh HAaTypaJbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, 1eJI0e YHUCIO0, MOAYJb YMCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YMCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(PMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
YIOPSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM II0KA3aTeNeM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJIEH, alredpandeckas
IpoOb, TOXKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTEIECHH
OOJpIlIe €AWMHUIBI, YMEHHE BBITIOJHATH PAacu€Thl MO (QopMyIam,
npeoOpa3oBaHus 1ENbIX, IPOOHO-PAMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIH, B
TOM YHCJI€ C HCHOJIb30BaHUEM (OPMYNT Pa3HOCTH KBAJIPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIC U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAMOHALHEIC YPaBHEHUS C OJHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JApPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3a]ady; yMEHUE MHCIIO0NIb30BaThb KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISI MU300pakKeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBbIBaHUWS, HAWOOJbIIEE M HAUMEHbIIEE 3HAUCHUS
byHKIHIH; YMEHHE  ONEPUPOBATH  IOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIMS,
oOpaTHasi NPONOPIUMOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpadukm  (GYHKOMH, WCHONB30BaTh Trpadukd IS
OIIpE/ICTICHNs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, ISl PeIICHHS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHON JKU3HU; yMEHHE

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

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIOJIb30BaTh CBOMCTBA MOCIIENOBATEIbHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero wieHa Npy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPYrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
JONTM W 4YacTd, JBIKEHHUE, paboTy, IeHY TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCITyT, HAJIOTH, 3a7[a4K U3 00JIaCTH YIpaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHIO 3aJ1ayH,
MCCJIEIOBATH MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJITATOB
YMeHue onepupoBaTh NOHATUSAMU: (UTYpa, TOUKA, OTPE3OK, IpsimMas,
1yd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYroibHUK, MeIuaHa, OUCCeKTpHuca M BbICOTA
TPEYroJbHUKA,  YETBIPEXYTOJIBHUK,  IapajuiejorpamM,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 3a/1adyd, B TOM YHUCII€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh IOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIIIPHOCTD MPSMBIX,
YroJ MEXIy TNPSMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U MPSIMOi; YMEHHE PacliO3HABATh PAaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  mHapauleIbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIEM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBATh pPa3Mephbl IIPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBl IMEpPUMETpa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajlieenuIe a; yMeHUEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

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

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONepupoOBaTh IMOHATUAMHU: MPAMOYroOJibHad CHCTCMaA
KOOpAuHAaT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MNPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA JAHHBIX W PCHICHUA 3a/la4, B TOM YHCJIC U3 NPYTHUX

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONEprUpOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEIC

AuarpaMmel, Ta6J'II/II_H:I, cpeaHcee apH(bMeTqucxoe, MEIaHa,




15

16

HauOoJibIlIee U HAaMMEHBIIIee 3HAYCHMsI, pa3Max YHCIOBOrO Habopa;
YMEHUE W3BJEKaTh, HMHTEPIPETUPOBATH M  IMPeoOpPa30OBBIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJMIaX W Ha JuarpamMmax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh MOHATUSMU: CIYYalHBIM ONBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbITaxX ¢
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHUSIMU; YMEHHE pEIIaTh
3aJja4d METOJOM OPraHW30BAaHHOTO Mepedopa U ¢ MCHOJIb30BaHUEM
MpaBuja YMHOXKEHHUS; YMEHHE OIEHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIIEHUI, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKPYKAIOIIEM MHpPE H B JKU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN H €T0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIMIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJ]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH NPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATh OTJAECIBHBIE BBIJAIOIINECS PE3YJIBTATHI,
MIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCIICHUS

1.1 HarypanbHble u nienble yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEell

. OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEYHBIE
' MEPHOINIECKHIE TPOOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paloHaJIbHBIMU
. qucIaMu

» JeiictButenpupie yncina. ApudMeTHUYEeCKHe ONepaluu C IeHCTBUTEIbHBIMU
. YUCIAMHU

s [TpuOnkEHHBIE BBHIYMCICHUS, MpaBUIa OKPYIJIEHUS, MPUKHUIKA U OLIEHKa
. pe3ynbTaTa BEIUUCICHUN
2 Anrebpanyeckue BhIpaXeHUs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

59 Crenenb ¢ nenbiM nokasaresieM. CTeneHb C palMOHAJIbHBIM I[OKAa3aTEJIEM.
. CBoiicTBa CTENEeHH

2.3 MHorouseHsl

24 Anre6panueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalpHOM  cremeHu.  JleficTBus ¢
' apu(pMeTHUECKUMU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHHUsI U HEPABEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHs. CHCTEMBI UM COBOKYIHOCTHU
. ypaBHEHUU

1n Llenbie u npOOHO-panoOHaIbHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a7a4
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENLHOCTEH




Apudmernueckass M TreoMeTrpuueckas mporpeccun. dDopmyna CIOXHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKIUsA, crnocodbl 3amanus  GyHKuMH. ['paduk  GyHknuu. OO6nacTh
oTpenieNIeHus: U MHOXeCTBO 3HaueHul ¢pynkunu. Hymu pynkun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMU. MakCUMyMBbl U
MUHMMYMb! QyHKuMU. HaunOosbliee m HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpsAMOM U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTypsl 1 UX CBOICTBA
7.2 TpeyroabHUK
1.3 MHOroyronbHuKH
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKix BEIMYUH
7.6 BekTopsb! Ha IIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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