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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHAa 00ECIeYMBaET U3yUCHHUE JIPYTUX JUCIUIUIMH, KAaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butne y o0ydarommxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMAaTUYECKON HAYKOW SIBJICHUHN U MPOIECCOB
B NIPUpPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYTHOTO MHUPOBO33PCHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obOmectBe. M3yuyenue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHs HAOJIOJATh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPEeOyeT KPUTHUUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JICHCTBHUS ¥ BBIBOJFI,
dbopmynupoBath yTBepxkacHUsA. OCBOeHUE Kypca alire0pbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUST OOYYaIOIMXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PAcCyXJeHusl, 0000IIeHEe U KOHKPETU3AIlNI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anreOpe  mpeanoyiaraeT  3HAYUTENBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil JesTeIbHOCTHOTO IPUHIINIIA 00yUeHUSI.

B cTpykType nporpammel yueOHOTO Kypca «Asredpay NIt OCHOBHOTO OOIIETo
oOpa30oBaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEP)KATEIbHO-METOAUYECKUE JTUHUU:
«Yucma u BBIUKCIEHUSN», «AJTeOpandecKkre BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSHKECHUHU TPEX JIET U3YUEHUS Kypca, B3aUMOACHCTBYS C
JPYyrUMU ero JuHusMd. B Xxome wu3ydeHus y4eOHOro Kypca o0Oydaromumcs
MPUXOIAUTCS JIOTUYECKU PACCYXKIaTh, MUCIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3THM B TporpamMmy ydeOHOTo Kypca «AJreOpa» BKIFOYCHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTU4YECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIUE OBIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  yHHUBEpPCAJIBHOTO  Maremartuueckoro s3bpika. ConaepxaTenbHOW U
CTPYKTYpPHOM OCOOEHHOCTBIO yueOHOTO Kypca «Auredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTeED.

Conmepxanne muHMA «YHWcIa ¥ BBIYMCICHUS» CIYKXUT OCHOBOW ISt
JATBHEHIIET0 M3yYEeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aITOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHOU
KU3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HUPPAMOHAIBHBIMH YHCIaMHU, (POpMUpOBaAHHEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTUHUU
OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHMUIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJITeOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYAIOIIMXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepual TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaKeHM. AnreOpa JEMOHCTpUPYET 3HAYEHHE MATEMAaTUKH Kak s3bIKa s
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEIEH, OIMCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAST TakxKe JajbHEHIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YACTHOCTH, JIJIsl OCBOCHUS Kypca
nHOOpPMATUKA, ¥  OBJAQJACHHE HABBIKAMH  JICAYKTUBHBIX  PaCCYyKICHUHU.
[TpeoOpa3oBanne CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMUCs 3HAaHUN O (PYHKIMSIX KaK BaKHEHIIEH MaTeMaTHU4ecKOW MOJETu
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOE U
obmiectse. M3yuenue MmaTepuasna cnocoOCTByET pa3BUTHIO Y 00YUaIOIINXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIEC, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHe
MPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy IlaHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«Anre0pa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COACpMKaHUS:
«Yucna © BBIUHCICHUS», «AJTeOpanyecKkre BBIPAKEHUS», «YPAaBHEHHS U
HEPABEHCTBA», « DYyHKIUN.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 knacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 gaca (3 yaca B HezenIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucia ¥ BIYMCICHUS

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. [loHATHe palnMOHANBHOTO YHCIA, 3alucCh, CpPaBHEHUE,
YHOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmernyeckue JeHUCTBUS €
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O00bIIMX yncen. [IpoleHTsl, 3anuch
IPOLIEHTOB B BHUJE JIpoOU M ApOoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE 3a/1a4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHCE.

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

AuredpanvyecKue BbIPpaKEHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUS C IIEPEMEHHOM. JlolycTUMBbIE
3Ha4YeHUA NepeMeHHbIX. [IpencrasiaeHue 3aBUCUMOCTH MEKly BEJIMUMHAMU B BUJIE
¢dopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEeHHBIX BbIpaKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPDQKEHMS, MpaBWIA MpPeoOpa3oBaHUsl CyMM U
MPOU3BEEHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX CIaraeMbIX.

CBoNiCTBa CTENEHH C HATyPAJIBHBIM IOKA3aTEJIEM.

OnHowiensl U MHOTOWIEHBI. CteneHb MHOTOwWIeHa. CloXKeHue, BHIYUTAHHUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHre MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMS U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl ypaBHEHMUS,
PAaBHOCWJIBHOCTh YPAaBHEHUM.

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
ypaBHEHMUS, pEIICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHUM IO YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JMHEMHBIX YPaBHEHUW C JBYMs IIepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YpaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBsle NpOMEXKYyTKU. PaccTosinue mexny
JBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpssimoyroisibHast cucteMa koopauHat, ocu Ox u Oy. AlGcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'padpuk pyHKIMM.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. I'paduk pynkimm y = |x|.
['padmyeckoe pelieHue IMHEHHBIX YPaBHEHUM U CUCTEM JIMHEHHBIX YPaBHEHHIA.

8 KVIACC

Yuciaa v BBIYMCICHUA

KBagparHeiii kopeHb u3 uwucia. [loHsitue 00 uUppanMoOHAIBHOM YHCIE.
JlecsaTnaabie TPUOIMKEHUST HpPAITMOHATBHBIX yucen. CBoWcTBa apuMEeTHIECKIX
KBaJ[paTHBIX KOPHEHN U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCITOBBIX BBIPAXKECHUM
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

Crenens ¢ 1enbIM NIOKa3aTeneM U e€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIIA.

AnreOpanyeckre BhIpaKeHUSAJreOpandeckne BbIpaKeHusl

KBagpaTHbIil TPEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE aireOpandeckux ApoOeH.
PannonanbHble BBIpaXXEHHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs U HEPAaBEHCTBAY pABHEHUSI H HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopmyiia KOpHEH KBapaTHOro ypaBHeHus. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHHWW C JBYMS IepeMeHHbIMH. l[Ipumepsl pemeHus cuctem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Peliienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

OyHKIMNPYHKIUA

[Tonsitue pynkuuu. OOIaCTh ONpeesieHNs U MHOYKECTBO 3HAUEHUI (PYHKIUH.
CrniocoObl 3aanus QyHKIIHIA.

I'padpux ¢ynkumuu. Yrenune coiicTB ¢yHKuMu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX peabHbIE MPOIECCHI.



DYHKIMK, OIMKCHIBAIONIME TMPIMYI0 H OOpaTHYIO MPOMOPIHOHATbHbIE
3aBuCcHMOCTH, UX rpadukn. Oyukuun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTACC

Yucia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOU. MHOXECTBO ACHUCTBUTEIBHBIX YMCEN, JECHCTBUTEIbHBIC YHICIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKYy MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

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

Pasmeppl OOBEKTOB OKpYXKAIOLIETO MHpA, JJIUTEIBHOCTh IPOLIECCOB B
OKpPY’KaroLIEM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTriieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. Perienne ypaBHEHUN, CBOJSIUXCA K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTEIIEHEN Pa3JI0KEHNEM Ha MHOKHUTEIH.

Pemenne npoOHO-paliMoOHaIbHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3ajad
aNredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMsl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS IIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUH,
OJIHO W3 KOTOPHIX JHHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
UHTEpIIpETalns CUCTEMBl YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEpeMEeHHOM. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpaAWHATHI
BEPIIMHBI 11apadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

Ipaduxu dysxmmit: y =kx, y =kx + b, y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.



YucnoBble  mocliie1oBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyIioi U HOpPMyYJIIOi n-TO YICHA.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. QopMynbl n-TO YiE€HA
apu(pMETUIECKON U TeOMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne uieHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIBbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, IMPEICTaBICHUEM O MAaTeMaTUYECKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHLHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XKHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIHON NpodeccrOoHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4eCcKOe BOCIUTAHME:

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

S) HEeHHOCTH HAYYHOI'O MO3HAHMSL:

OpUMEHTalUMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Ipe/CTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeI0BEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA M 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTUYECKOW KyJIbTYypOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUSA  3J0pOBOro  oOpaza JKU3HU  (3740pOBOE  IIMTAHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha TPUMEHEHNE MaTeMaTHYECKUX 3HAHUH JIJIs pellieHus 3a71a49 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aILHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAINNMCH YCJOBHSAM COLMAJBHON W MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIEH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTEHIIMU U3 OIbITA JIPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U ABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYallMil0, BOCIPUHHMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHONIEHWH MEXIYy TMOHATHIMH, (OPMYIHPOBATH
OTIpEJICTICHNs]  TOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHbIC, €AMHUYHBIC, YaCTHhIE W oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUSHUH 110 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSIMBIEC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB peIIEHUs, BHIOMpATh HamboIee MOAXOAAIIMN ¢ Y4ETOM
CaMOCTOSTEILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA:

UCIIOJIb30BaTh BOIPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(bopMynIupoBaTh BONPOCHI, (UKCUPYIOLIUME IMPOTUBOpEUYUE, MpoliIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

IPOBOJAUTH [0 CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pE3yJIbTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEJOBaHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCAa, a TaKKE BbIIBUIATH
MIPEJIMOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOUHOCTh HH(OpPMALMH, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a1a4u;

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

BbIOMpATh (opMy TMpeACTaBiICHUS HH(DOpMAUUMU U HILTIOCTPUPOBATH
perraemMble 3aayd  CXE€MaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OpMALMU O KPUTEPUAM, MPEAJIOKEHHBIM
YUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eiCTBHA:

BOCIIpUHUMATD U (bOpMy.HI/IpOBaTB CYKICHUA B COOTBCTCTBUU C YCIIOBUAMUA
H 0CJIsIMH O6IIICHI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpa’KaTb CBOXO TOYKY 3pCHUA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4, KOMMEHTHUPOBATh MOJTYyYEHHBINA PE3yIIbTaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABJIATh CBOM CYXKIEHUS C CYXICHUSMHU JIpyTuX
YYaCTHUKOB JHaliora, OOHApYXUBATh PA3IMYUE M CXOJCTBO MO3MIIHM, B
KOPPEKTHOI Popme popMyTHUpOBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
OPEICTaBISITh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEJOBaHMSI, IPOEKTA, CAMOCTOSITENILHO BEIOMPATh (JOpMAT BBICTYIUICHUS
C y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBa KOMAHIHOW U MHIUBUIYaJIbHOU
palboTHI IPH pEIIeHUU YUYEOHBIX MaTEeMaTHUYECKHX 3a]1a4;

IPUHUMATH LEJIb COBMECTHON AESITENBbHOCTH, TUIAHUPOBATh OPraHU3aLUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyHIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHUSIMHU, MO3TOBBIE IITYPMbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHaMU KOMAaH/IBbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaga B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH, QITOPUTM pElIeHUs 3a7aud (UM ero
4acTh), BbIOMpATh CIOCOO pEIICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CITIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MpoIiecca U pe3yabTaTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJICHHBIX OMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA I€ATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHATh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEIIH,
HAXOJIUTh OMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 kJjacce OOyYarONIMICS TOJYYHUT CISTYIOIIIE
MpPEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYMCIEHUS

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE NMPUEMBI, apuMETHUECKHE
JEHUCTBUS C PallMOHATIbHBIMU YUCIAMU.

HaxonuTh 3HAa4YeHWS YHUCIIOBBIX BBIPAKCHUM, MPUMEHATH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIUYMCIICHUS 3HAYCHUN NPOOHBIX BBIPAKECHHMA, COMEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh OT omHOM (OPMBI 3aMKMCH YUCEN K JIPYyroil (mpeoOpa3oBbIBATH
JECATUYHYIO TPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OCCKOHEUYHYIO JICCSITHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAlIUOHAIIBHBIC YUCIIA.

OKpyrJsTh ynca.

BBINONHATS NPUKHUIKY U OLEHKY PE3YJIbTaTa BHIYMCICHUH, OIIEHKY 3HAYCHHI
YUCJIOBBIX BBIpaKCHUM. BBITONHATE ACHCTBHUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIsIMH.

[IpuMeHSATh IPU3HAKU JIETUMOCTHU, PA3JIOKEHNE HA MHOKUTEIIA HAaTypPallbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ Y4€TOM OTPAHUYCHHM, CBSI3aHHBIX CO CBOWCTBAMHU
paccMaTpuBaeMbIX OOHEKTOB.

AnredpanvecKue BbIPAKEHUSA

Hcrnonb30BaTh anredpandeckyro TEPMUHOJIIOTHIO U CHMBOJIUKY, TPUMEHSITh €€
B MPOIECCE OCBOCHUS YUeOHOI0 MaTepHaia.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPAXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BrImonHATh mpeobpa3oBaHus 1IEI0T0 BHIPAKEHHUS B MHOTOWICH MTPUBEICHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BBINMOMHATH yMHOXKEHHE OJIHOYJIEHA HAa MHOTOWIEH M MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSThH (hOPMYJIbl KBaJIpaTa CyMMBI U KBaJpara pa3HOCTH.

OcCyHIecTBIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKUTEIH C TOMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTETIS, TPYIITUPOBKH CIaraeMblX, IPUMEHEHUS
bhopMyJT COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
13 MaTEMATHKH, CMEKHBIX TIPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEN C HATYpPAIBHBIMHU IOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHUS U HEPABEHCTBA



Pemwlare yiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBUIIA
nepexoaa OT UCXOIHOIO YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, sABisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[TpumeHsATh rpaduueckrie METObI IPU PELLICHUH JTUHEWHBIX YPABHEHUHM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, MI0JIb3YSACh I'pa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPABHEHMUS.

Pemate cucteMsl 1ByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
yucie rpaduyecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO yCIIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1a4y TIOJy4YECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3aUCHIBATh YHCIOBbIE IPOMEKYTKH HA
areOpanvyeckoM s3bIKe.

OtMeyaTh B KOOPAMHATHON IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh rpaduiky TMHENHBIX GyHKIHUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIBI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMHU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOUMOCTS,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuil cocod MPEeACTABICHHUS W aHaW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 IPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kuacce oOyYarONIMICS TOJYYHUT CIIETYIOIINE
MPEMETHBIE PE3YJIbTATHI:

Yuciaa v BIYMCICHUSA

Hcnonb30BaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIbHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJIEHHUS U BBIYUCICHUN, U300pakaTh 1€HCTBUTEIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMMOCTH KaJIbKYJISATOP, BBINOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, CONEPIKALUIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

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



AnredpanvecKue BbIPAKEHUA

[IpyMeHSATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIUX CTENIEHH C LETbIM TOKa3aTEJIEM.

BbITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pallUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMMPaBUJI ACUCTBUIN HAJ MHOTOUYJICHAMU U alre0pandyecKuMu Jpo0sMu.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

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

YpaBHeHUs U HEPABEHCTBA

Pemate NMHEVHBIE, KBAaJpaTHBIE YPAaBHEHUS WU PAlMOHAIBHBIC YpPaBHEHMUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAMTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUui (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMA YPABHEHUM PELICHUS, €CIH HUMEET, TO CKOJBbKO, W
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JJI CPABHEHUS, OLICHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM EPEMEHHON U UX CUCTEMBI, aBaTh rpa)uuecKyto
WJUTEOCTPALAI0 MHOKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHATBHBIE TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKUE O0O03HAYEHMsI), ONPEACNATh 3HAUYCHHE (YHKIUU TIO0 3HAYEHUIO
apryMeHTa, OlpeAeiaTh CBOMCTBAa PYHKIMU O €€ rpadukKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y =k/x, y=x2,y =x3,y = |x|, y = VX, OIIICBIBATb CBOMCTBA YHCIOBOI (yHKIHN
o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIINE
MpeAMETHBIE PE3YIbTaThI:

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALlMOHATIBHBIE YHCIIA.

BrimonHITh apudMeTruuecKkue SHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBIC MPUEMBI, BBINOJHATH BBIYUCICHUS C UPPaAllMOHATBLHBIMU
YUCJIAMU.

HaxoauTe 3HaueHust CTENEHEH ¢ IeIbIMU TTOKa3aTesIMHU U KOPHEH, BBIUUCIATH
3HAUYEHUS] YUCIOBBIX BHIPAKECHUI.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MNPUKHUAKY pE3yjbTara
BBIYMCIICHUH, OLIEHKY YUCJIOBBIX BBIPAXKEHUM.



YpaBHeHMS U HEPaBeHCTBA

Pemats nuHeliHbIe ¥ KBaIpaTHBIC yPaBHEHUS, YPABHEHHUS, CBOISIINECS K HUM,
pocTerIne APOOHO-PALMOHAIIBHBIE YPABHEHHS.

Pemate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPHIX OJTHO YPaBHEHUE HE SIBIISCTCS JIMHEHHBIM.

Pemate TEKCTOBBIE 3amadyuM aidreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUs YPaBHEHHsSI LI CUCTEMBI JIByX YPaBHEHUU C IBYMs IEPEMEHHBIMH.

[IpoBoUTh MpocCTeHilive UCCAeOBaHUS YPaBHEHUN U CUCTEM YpaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpeacTaBlieHnuil (YyCTaHaBIUBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpPaBHEHUMW pELICHUs, €CIU HMEET, TO CKOJbKO, U
npouee).

Pemarpy nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHCIIOBOM NpPSAMOM, 3alMChIBaTh PELICHUE C MOMOILBIO
CHUMBOJIOB.

Pemmarp  cucreMbl  NTWHEHHBIX  HEPAaBEHCTB, CHUCTEMBl  HEPABEHCTB,
BKIIIOUYAIOIME KBAJpaTHOE HEPABEHCTBO, HW300pa)xkaTh pEIICHHE CHUCTEMBI
HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3aMMCHIBATH PEIICHUE C TIOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUU Pa3IMYHbBIX 3a/1a4.

DOyHKUIMHA

Pacno3snaBaTh (QyHKIMU HU3y4eHHBIX BHUIOB. I[loKa3piBaTh cXeMaTHUECKU

pacrnoJioKeHUEe Ha KOOPAUHATHOM TIOCKOCTH TpaduKkoB PyHKIUHN BUuaa: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, y = | x|, B 3aBHCHMOCTH OT 3HAYCHHI
K02 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (YYHKIIHIA.

Crpouth U HU300paXaTh CXEMATHYECKU TpaPUKU KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIHLHOCTH H IPOTPeCCHH

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
crioco0ax 3aJaHusl.

BBIMONHATS  BBIYMCIEHHST C  HCIOJIB30BaHMEM (OPMYJ n-ro 4jeHa
apu(PpMETUIECKON U TreOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHbl MOCJIEIOBATEIbHOCTY TOYKaMU Ha KOOPJIWHATHOU
IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHUCIOBBIMM I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KaIbKYJIATOPa, HU(GPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne ni/m P Kounrpoabnbsie IIpakTuueckue (undpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThbI padoThI
pecypcbl
| Uucnia u BeIYKCIICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AZreOpaHeCKHe BLIPDKCHHA 7 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 Y PaBHCHHA 1 HEPABCHCTRA 20 ! https://m.eds0o.ru/7f415b90
bu6mmoteka IIOK
) 24 1
4 Koopamwatst u rpaguici. Gymiciun hitps://m.edso0o.ru/7f415b90
bu6nmorexa LIOK
II 1
> OBTOpEHHE 1 0000MmerHe 6 hitps://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypchl
b K
1 Uucna u Beruucienus. KBajparubie KOpHU 15 nommorexa [0
https://m.edsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 7 bubnunoreka LIOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 | bubnuorexa [IOK
KBagparsslii TpéXuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 | bubnmnorexa [JOK
AnreGpanueckas ApooOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubmuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpasHe epaBeHcTBa. HepaBencTsa 12 1
PABHCHIA 1 HEPABCHCTE PaBeHCTE https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
8 O . OcHOBHBIE TIO 5
YHEHIH HOBHPIC TOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucrnossle 9
YHKIMH. HHCIOBEIC (yHKIMN https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IIeHNE 6 2 bubnmorexa LOK
https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

ITPOTPAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
| Yucna v Beruncienus. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 | bubnnorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubmmoteka IIOK
4 YpaBHeHus U HepaBeHCTBA. HepaBencTsa 16 1 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
. Gyt 0 https://m.edsoo.ru/7£419d08
bu6nmorexa LIOK
q 1 1
6 HCJIOBBIE ITOCJIEA0BATEIILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne ara u@posBbie
w/n Tema ypoxa Beero Kontpoabusbie IIpakTnueckue fll3y'{eﬂl/lﬂ :)Iﬁ[()l;l;()BaTenbﬂme
padoThI padoThbI pecypenI
1 [TonsiTHE panMOHAIILHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
palMoOHATBHBIMH YHCTIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue IeHCTBUS C |
palMoOHATBHBIMH YHCTIAMU
5 ApudmeTnueckue IeiCTBUS C 1
palMoHAIBHBIMH YHCTIAMU
6 ApudmeTnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsiJouuBaHue 1
parMOHATBHBIX YHCEIT
g CpaBHeHue, ynopsiioYuBaHue ]
paIrMoOHATBHBIX YHCEIT
9 CpaBHeHue, ynopsiioYuBaHue ]
paIMOHATBHBIX YHCE
10 CreneHb ¢ HATYpaTbHBIM 1 bubnmnorexa [JOK
IoKas3arejieM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaTypaJlbHBIM ] bubmmoreka [JOK

IIOKa3aTcjiIcM

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




12

13

CreneHs ¢ HATypaTbHBIM
[I0Ka3aTesieM

CreneHs ¢ HaTypaJbHBIM
MoKa3aresieM

bu6nmoreka [IOK
https://m.edsoo.ru/7f42154e

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

14

15

16

17

CreneHnsp ¢ HaTypaJIbHBIM
HOKa3aTeneM

Pemenne ocHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 pealibHOI
MPAKTUKHU

Pemenne ocHOBHBIX 3a7a4 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOU
MPaKTUKHU

Pemnrenie 0CHOBHBIX 3a7a4 Ha
JpoOH, IPOLIEHTHI U3 PeabHOI
MPaKTHKU

18

Pemnrenie 0CHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 peaibHOMN
MPAKTUKU

19

20

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHUA
Ha MHOXXUTCJIN HATYPAJIIBHBIX YUCEIT

HpI/I3HaKI/I ACIIMMOCTH, Pa3JIOKCHUA
Ha MHOXXUTCIIN HATYPAJIbHBIX YUCCIT

21

Peanbublie 3aBucumoctu. [Ipsmas u
oOpaTHast IPOMOPIIMOHATBHOCTH

22

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH

23

Peanbuble 3aBucumoctu. Ilpsimas u
oOparHas MPOMOPIUOHATEHOCTH




Peanbnbie 3aBucumoctu. [lpsimas u

24
oOparHast MPOMOPIUOHATEHOCTH
)5 KouTponbhas pabota no teme
"PannonanpHEIe ynciia"
bubnunoreka LIOK
26 BykBeHHbIE BbIpaKeHUs
y P https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 ®opmybl
29 IIepemennsle. JlonmycTumele
3HAYEHUS TIEPEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
. bubmuoreka [{OK
30 BBIPAKEHUI, pacKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPKECHHH, pACKPBITHE CKOOOK U bubmmorexa [TOK
P > Pacih https://m.edsoo.ru/7f41£d70
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
33 BBIpQ)XEHUH, pacKphITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
34 CBoiicTBa CTETICHU C HATYPaJTbHBIM bubmmorexa [JOK
IoKas3arejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaIbHbIM bubnmnorexa [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaIbHBIM bu6muoreka [IOK

IIOKa3aTcjiIcM

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




bu6nmmoreka [IOK

37 Mioroert https://m.edsoo.ru/7£42276e

bubnuorexa [IOK
38 Mioroertt https://m.edsoEru/7f422930

39 CnoxxeHue, BBIYUTAHUE, YMHOKEHUE bu6nmmoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422af2

40 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubmuoreka [{OK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8

A1 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bubnunoreka LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca

4 CrnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6nunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

13 DopMyJIBl COKPAILEHHOTO bubmuorexa [IOK
YMHOKEHUSA https://m.edsoo.ru/7f42432a

m DopMyJIbl COKPAILIEHHOTO bubmmnoreka HOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPALLIEHHOTO bubmuoreka [IOK
YMHOXEHUA https://m.edsoo.ru/7f424¢c12

46 DopMyJIbl COKPAIEHHOTO bubmuorexa [IOK
YMHOKEHHUS https://m.edsoo.ru/7f424£d2

47 DopMyJIbl COKPAILIEHHOTO bu6muoreka [IOK
YMHOXKEHHUS https://m.edsoo.ru/7f4251d0

43 Paznoxenre MHOrO4wIeHOB Ha bubnunoreka LIOK
MHOHUTEIHN https://m.edsoo.ru/7f423312

49 PaznoxeHre MHOTO4YJICHOB Ha bubmuoreka [JOK
MHOXUTEIHU https://m.edsoo.ru/7f4237fe

50 Pasnoxxenne MHOro4IeHOB Ha bubnuorexa [JOK

MHOXHUTCIN

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




Paznosxenne MHOTOYJICHOB Ha

51
MHOXKHUTEN
57 KonTtponbHas pabora no reme
"Anrebpanyeckue BeIpaKeHus"
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PAaBHOCUIIbHOCTh YPABHEHHM
JInHeitHoe ypaBHEHHE C OJJTHOU
54 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUI
JIuneliHoe ypaBHEHHE C OTHOU
55 MEePEMEHHOM, PEeIICHUE JTUHEHUHBIX bubmorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHU
JInHeliHOE ypaBHEHHE C OTHOU
56 IIEPEMEHHOM, pEIIeHNE JIMHEWHBIX
ypaBHEHUH
57 Pemenue 3agad ¢ momompio bubmmoreka IIOK
YpaBHEHHU https://m.edsoo.ru/7f42064e
58 Pemmenne 3aga4 ¢ moMoIIbIO bu6nmorexa LIOK
YpaBHEHHU https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIis1o but6mmorekxa [IOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemrenne 3amay ¢ mOMOIIBIO but6mmoreka [IOK
YpaBHEHHU https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IByMS bubmuorexa [IOK
TepEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
6 JInHeliHOe ypaBHEHME C IBYMs bubnuorexa [IOK

MEPEMEHHBIMH U €ro rpaduk

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




CucreMa IByX JTUHEUHBIX

bu6nmoreka [IOK

63 YPaBHEHUH C JBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema ziByx JIMHEMHBIX
YPAaBHEHHH € ABYMs IEPEMEHHBIMU
65 Cucrema 1ByX JTMHEHHBIX
YPaBHEHUH € ABYMs [IEPEMEHHBIMU
66 Cucrema IByX JIMHEHHBIX
YPaBHEHUH € ABYMs [IEPEMEHHBIMU
67 Pewrenue cucreM ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucrem ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHU bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEeHUN
71 Pewrenue cucreM ypaBHEeHUN
7 KonTponbhas pabota no teme bubmuoreka [IOK
"Jlunelinbie ypaBHeHHS" https://m.edsoo.ru/7f421044
73 Koopannara Toukn Ha mpsamMoit bubmmorexa LIOK
https://m.edsoo.ru/7f41de76
bubmuoreka [JOK
b HHeroBbIe MpOMEAKy Tkt https://m.edsoclfru/7f41dff2
75 UucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
77 Paccrossare Mexny AByMs TOUKaMH

KOOPJMHATHOM MPSIMOi1




73 [IpsmoyronbHas cuctema bubnmnoreka HOK
KOOPAMHAT Ha IVIOCKOCTHU https://m.edsoo.ru/7f41e16e
79 [IpsiMoyronpHas cucreMa bubmmoreka [JOK
KOOPIHUHAT Ha MJIIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKkoB, 3aTaHHBIX bubnnorexa [JOK
dbopMytamMu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
%4 Urenue rpadMKoB pearbHbIX
3aBUCUMOCTEN
bubnmorexa LIOK
85 I1
OHATHE (YHKLLIH https://m.edsoo.ru/7f41ef06
86 I'padpux pyHkumu
bubmmoreka IIOK
7 . .
8 CroticTsa dymicimii https://m.edsoo.ru/7f41f078
but6mmorekxa [IOK
88 Csoii 7
BOHCTBA (yHKIIMH https://m.edsoo.ru/7f41f1fe
but6mmorekxa [IOK
89 JIluneiinas pyHkuus
dym https://m.edsoo.ru/7f427282
bubnunorexa LIOK
90 JIluneiinas pyHkuus
dym https://m.edsoo.ru/7f427412
01 [TocTpoenue rpaduka TUHEHHOMI bubmuotexa [JOK

byHKIIUN

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




92

93

[TocTpoenue rpaduka TuHEHHON
byHKIUN
I'paduk pynkmm y =[x|

94

95

96

I'paduk pynkmmm y =[X|
KouTponbhas pabota no teme
"Koopaunats! 1 rpaduky.
Oyukiun" / Beepoccuiickas
poBepouHas padboTa

Hrorosas koHTpoabHas pabora /

Bcepoccuiickast npoBepouHas
paborta

bu6nmoreka [IOK
https://m.edsoo.ru/7f41f50a

bubnunoreka LIOK
https://m.edsoo.ru/7f429c6¢

97

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca,
000011eHIEe 3HAHUIA

98

99

100

101

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

[ToBTOpEHNE OCHOBHBIX MOHATUH U
METOJIOB Kypca 7 Kiacca,
0000111eHNE 3HAHUN

[ToBTOpEHUE OCHOBHBIX MOHITUN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUHI

[ToBTOpEHNE OCHOBHBIX MOHSATHN U
METOIOB Kypca 7 Kiacca,
000011IeHNEe 3HAHUI

bubnmorexa LIOK
https://m.edsoo.ru/7f429{32

bu6nmorexa LIOK
https://m.edsoo.ru/7f42a0e0

but6mmorekxa [IOK
https://m.edsoo.ru/7f42a27a




[ToBTOpEHNE OCHOBHBIX MOHATUI U
102 METOJIOB Kypca 7 Kiacca,
000011eHE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmmoreka [IOK
https://m.edsoo.ru/7f42a900




8 KVIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakTHnueckue i[:;:eﬂl/lﬂ :)I;l;)l;l;zizlfenbnme
padoThI padoThbI pecypenr
1 KBanpaTHbiii KOpeHb U3 UKcia 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
) [Tonsarue 06 upparoHAIEHOM | Bbu6mmoteka [JOK
yucie https://m.edsoo.ru/7f42eaaa
3 JlecsiTuunble MpUOIMKEHNS |
UPPALMOHATILHBIX YHCET
4 Jecstruunbie MpUOIMKEHUS |
VPPALMOHATILHBIX YACET
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHuE 1ENCTBUTENBHBIX |
yucel
7 CpaBHeHuE 1EHCTBUTENBHBIX |
yHcell
g ApudmeTnueckuil KBaJpaTHbIN 1
KOPEHb
9 VYpaBHeHue BUa X = a 1
10 CgoiicTBa apu(pMETHIECKUX | bubnuoteka [JOK
KBaJPaTHBIX KOPHEU https://m.edsoo.ru/7f42d862
CaolicTBa apupMeTUIECKUX bubmuoreka [JOK

11

KBaJpaTHBIX KOPHEN

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




[TpeobpazoBanne YUCIOBBIX

bu6nmmoreka [IOK

12 aXKeHUI, cozepika
BLIPANCHHH, CONCPRAMX https:/m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHKE YHUCTOBBIX
. bu6nmmoreka [IOK
13 BBIPAXKEHUM, COJIEpHKAITUX
https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
14 BBIPaKEHHH, COJIepKaIIMX bubmorexa [IOK
p » CoAcpratll https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
15 BRIpKCHUI, COMEPIKAITNX bubmorexa HOK
P » COMEpalll https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
bubnunoreka LIOK
16 CreneHsb ¢ IEeIbIM I0Ka3aTelieM
https://m.edsoo.ru/7f4354a4
CranjapTHas 3amuch 4ucia.
Pa3mMepsr 00BEKTOB OKPYIKAIOIIETO
17 Mupa (0T AIEMEHTapHbBIX YaCTHIL J10 bubmmnoreka HOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTENIBHOCTD MPOLIECCOB B
OKPY’KaIOIIEM MUPE
13 CBOMCTBA CTEIEHH C IIEIBIM but6mmorekxa [IOK
noKazarejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C IEJIBIM bubmuoreka [{OK
MOKa3aTejieM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENIEHHU C LENIBIM bu6muoreka [IOK
nokKasarejieM https://m.edsoo.ru/7f435648
)1 CBoliCTBa CTEIICHU C MEIbIM bubnuorexa [JOK

ImoKasarcJjicM

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




CBoiicTBa CTEOEHH C LIETIBIM

bu6nmoreka [IOK

22 roxasareJjieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpEXUIIeH
24 KBagparsslii TpExuineH
)5 Pa3noxenune kBagpaTHOro bubmmoreka [JOK
TpEXWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubmmoreka [JOK
TpEXWICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota nmo rTemam
27 "KBanparubsle kopHU. CTENEHHU. bubmmorexa LIOK
KBazipaTHblii TpexaeH” https://m.edsoo.ru/7f42ec80
bubnnorexa [JOK
28 Aarepanriecicas Apod https://m.edsoi_.lru/7f4303 82
JlomycTuMble 3HaYCHHS
29 MePEMEHHBIX, BXOISIINX B
anredpanvyeckue BoIpaKeHUS
JlomycTrMble 3HaYCHHS
30 MEPEMEHHBIX, BXOISIINX B
anredpanvdeckue BhIpaKEeHUS
a1 OCHOBHOE CBOHCTBO but6mmorekxa [IOK
anredpandeckoi Ipoou https://m.edsoo.ru/7f4308e6
32 Coxkparenue apooei bubnmorexa LOK
https://m.edsoo.ru/7f430a8a
. bubnuotexa [JOK
33 Cokpauetie 1podeit https://m.edsogru/7f430f44
34 Coxkparienue apobeit Bubmmorexa [IOK

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




Cl1o)KeHHe, BEIYMTAHUE,

35 MHOKEHHE U JIETICHUE bubmmorexa LOK
4 g 5 https://m.edsoo.ru/7f43128¢
anreOpandecKkux aApooeit
CnosxeHvie, BEIYUTAHUE,
bu6nmmoreka [IOK
36 YMHOXXCHHE U JICTICHUE
. https://m.edsoo.ru/7f4315c0
anreOpanvecKkux apooeit
CnosxeHue, BEIYUTAHUE,
bubnunorexka LIOK
37 YMHOXEHUE U JICJICHNE
. https://m.edsoo.ru/7f4318c2
anreOpanvecKkux apooeit
CnosxeHue, BEIYUTAHUE,
bubnunoreka LIOK
38 YMHOXXCHHE U JICTICHUE
. https://m.edsoo.ru/7f431a20
anreOpandecKux aApooeit
[IpeobpazoBanue BeIpaxeHUH,
39 COZIEPIKAIIIMX aJireOpandyecKue bubmmorexa LHOK
Aepatn P hitps://m.edsoo.ru/7f43259c
Ipodu
[TpeoOpazoBaHue BbIpaKEHHH,
40 coZiepIKallIuX aareopandecKue bubnnorexa [IOK
Aepxam P hitps://m.edsoo.ru/7f432736
Ipodu
IIpeoOpa3oBanue BLIpaKEHUH,
41 cop e >Ilja UX anred I;I/I‘{eCKI/Ie bubmmorexa HOK
Aepa P hitps://m.edsoo.ru/7f432736
npodu
4 KonTponbhas pabota no teme bu6muoreka [IOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
b K
43 KBanpaTHoe ypaBHeHHE nommorexa O
https://m.edsoo.ru/7f42eela
buo OK
44 HenonHoe kBagpaTHOE ypaBHEHHE nosmorexa [

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




bu6nmmoreka [IOK

45 HenonHoe kBagpaTHOE ypaBHEHNE hitps://m.edsoo.ru/Tf42ee 1
46 dopMya KOpHEW KBaIpaTHOTO bubmuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 ®dopMyia KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42£3f6
43 ®opmysia KOpHEH KBaIpaTHOTO Bbu6mmoteka [IOK
ypaBHEHUA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [IOK
https://m.edsoo.ru/7f42fef0
50 Teopema Buera bubmorexa [IOK
https://m.edsoo.ru/7f430076
51 Pewenne ypaBHeHui, CBOAAIIMXCSA bubmmnoreka HOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
57 Pemenue ypaBHeHH, CBOASIINXCS bubmuoreka [IOK
K KBaJpaTHEIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiinme npoGHO- bu6mmoteka [JOK
paluoHalIbHBIE YPaBHEHU https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme npoOHO- bu6mmoteka IIOK
panroHAIIBEHBIE YPaBHEHUSA https://m.edsoo.ru/7f432bbe
55 Penrenne TeKCTOBEIX 3a4a4 C bubnunoreka LIOK
MMOMOUIBIO KBaJPAaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42f75¢
56 Pentenne TeKCTOBBIX 3aa4 C but6mmorekxa [IOK
IIOMOILBIO KBAJIPATHBIX YPABHEHUN https://m.edsoo.ru/7f42£8f6
57 KonTponbhas pabota no teme bu6muoreka [IOK
"KBanparusie ypaBHeHUS" https://m.edsoo.ru/7t43012
53 JInneliHOE ypaBHEHUE C IBYMs

MepEeMEHHBIMH, €T0 rpaduK,




59

60

MPUMEPHI PEIlICHUs] ypaBHEHUH B
LEJIbIX YHCIIax

JIuHeitHoe ypaBHEHHE C IBYMS
MEePEMEHHBIMH, ero rpaduk,
MPUMEpHI PEIlICHUs] ypaBHEHUH B
LEJBIX YUCIIax

JInHeitHOe ypaBHEHHE C IBYMS
NepPEeMEHHBIMH, €ro rpaduk,
MPUMEPHI PEIlIeHUs] ypaBHEHUH B
LENbIX YUCIIax

61

Pewmenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

62

63

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

Pemenue cucreM IByX JIMHEHHBIX
YPaBHEHMH € IByMsI IEpEeMEHHBIMU

64

[Ipumeps! pemienus cucreM
HEJIMHEHHBIX YPABHEHUH C IBYMsI
[IEPEMEHHBIMU

65

66

67

IIpumepsl perieHus: CUCTeEM
HEJIMHENHBIX YPABHEHUH C IBYMsI
NIEPEMEHHBIMU

I'paduueckas uHTEpHIpETALIUSI
YpaBHEHUS C ABYMS IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU

I'paduueckas uaTEpHIIpETAIIUSL
YPaBHEHHS C IByMsI IEPEMEHHBIMU

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

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




Y CUCTEM JIMHEHWHBIX YPABHEHUM C
JIBYMsI [I€PEMEHHBIMU

Penrenne TekCcTOBBIX 3aj1a4 C

08 IIOMOILIbIO CUCTEM YpaBHEHUI
69 Pemenue TekcToOBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
70 Peuienne TeKCTOBBIX 337124 C
IIOMOILBIO CUCTEM YPAaBHEHUI
71 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
7 HucnoBble HEPABEHCTBA U UX
CBOMCTBA
73 HepaseHcTBO ¢ 01HOM ITEpEMEHHON
74 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubnuoreka [IOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42c692
75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIC HEPABEHCTBA C OJJHON
MIEPEMEHHOMN U UX PEILCHUE
77 CucTembl TMHENHBIX HEPABEHCTB C bu6muoreka [IOK
OJHOI EPEMEHHON U X PEIICHUE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C bubmmorexa [JOK
OJHOI EPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELIECHUE
N3o0pakenue pereHus
80 JIMHEMTHOTO HEPABEHCTBA U UX bubmorexa [OK

CHUCTEM Ha YMCIIOBOM IIPSMOM

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




N3o0pakeHue pereHus

N bu6nmmoreka [IOK
81 JIMHEHHOI0 HEPABEHCTBA U UX
. " https://m.edsoo.ru/7f42c9e4
CHCTEM Ha YHMCIIOBOM MPSMOit
KonTponbnas pabota no remam
82 "HepasenctBa. CucteMbl
ypaBHeHUI"
b K
83 [Tonstue pynkuuu n6mmorexa 110
https://m.edsoo.ru/7f433c12
84 Ob6nacTh ornpeneneHus u bubmmoreka [JOK
MHO>KECTBO 3HAUCHUN (YyHKIIUU https://m.edsoo.ru/7f433d84
85 Crioco0s1 3a1aHus PyHKIUH
86 ['paduk pynkunu
87 CaolicTBa QyHKIUH, UX
oToOpaxkeHHe Ha rpaduke
28 Utenue u noctpoeHue rpadukon
byHKIMIA
29 [Tpumeps! rpadukoB GyHKIUH,
OTpaXKaroIINUX peaabHbIe IPOIECCHI
ODYHKIMH, OMICHIBAIOITUE TPSIMYTO
Y PAMY but6mmoreka [IOK
90 1 00paTHYIO IPONOPIHUOHATIbHBIE
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unepbomna
92 lunep6ona bubaunorexa [JOK
https://m.edsoo.ru/7f4343e2
93 Tpadmk GyHKIH y = X2 bubmmorexa LIOK

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




OyHkMu y =x%, y =x3, y =YX,y =

bu6nmmoreka [IOK

94 X|; rpadugeckoe pernieHue
Ix|; rpagu P 5 https:/m.edsoo.ru/7f434d38
YpaBHEHUU U CHCTEM ypaBHEHUH
IToBTOpEHKME OCHOBHBIX MOHATUN U
METOJI0B KypcOB 7 U 8 KJIaCCOB,
. bu6nmmoreka [IOK
95 00001IeHre 3HaHui /
. https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepoyHas
pabora
HroroBast koHTpoIbHAs paboTa /
. bubmuoreka [IOK
96 Bceepocculickas nposepoyHast
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
97 METO/I0B KypCOB 7 U 8 KJIacCOB,
000011IeHNe 3HAHMIT
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
bubmmoreka IIOK
98 METOJ/IOB KypCOB 7 U 8 KJIacCOB,
. https://m.edsoo.ru/7f43736¢
00001IeHe 3HaHNUI
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
99 METOIOB KYpPCOB 7 U 8 KJIaCCOB bubmorexa LHOK
AOB KYpCOB /1 : https://m.edsoo.ru/7f437510
000011IeH1Ee 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
100 METOJIOB KypcOB 7 M 8 KJIaccoB bubmorexa LHOK
AOB KypeOB / 1 : https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
but6mmorexa [IOK
101 METO/IOB KypCOB 7 U 8 KJIacCOB,

000011IeH1E 3HAHUI

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




IToBTOpEHKME OCHOBHBIX MOHATUN U
102 METO/IOB KypCOB 7 U 8 KJIaCCOB,
00001IEHNE 3HAHNI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

bu6nmmoreka [IOK
https://m.edsoo.ru/7f437858




9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTejibHbIE

pecypchbl

ParmmmonannHBIC Umcna,
HWppalMOHAIIbHBIC YMCIIa, KOHEUYHBIE
1 OECKOHEYHBIC JECATUYHBIC IPOOH

MHO0keCcTBO AeHCTBUTEIBHEIX
yHce; NeUCTBUTEILHEIC YHCIa Kak
OCCKOHEYHBIC ACCATHYHBIC IPOOH

B3anMHO ogHO3HaUYHOE
COOTBETCTBUE MEXKY MHOXECTBOM
JIeHCTBUTEIILHBIX YHCEN U
MHOKECTBOM TOYEK KOOPAUHATHOM
MpAMOi

CpaBHEHME IEUCTBUTENBHBIX YHCEIL,
apudmeTnueckue AelcTBUS C
JIeHCTBUTEIILHBEIMHI YMCIIAaMH

[TpubnnxénHOE 3HaYeHNE
BEJIMYMHBI, TOUHOCTh MPUOIMKEHUS

OxkpyriieHne uucen

OxkpyrieHue yucen

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYUCIIEHUH

[Ipukuaka u OlleHKa pe3yJIbTaTOB
BBEIYMCIICHUH




JIuneitnoe ypaBHeHue. Pemenue

bu6mmorex [IOK

10 ABHCHMI, CBOASAIINXCS K
yPpazH i https://m.edsoo.ru/7f43bf66
JIMHEUHBIM
JIuneitHoe ypaBHeHue. Pemenue
11 YpPaBHEHUM, CBOJISIINXCS K
JIMHEWHBIM
KBanpatHoe ypaBHenue. Pemenne
12 aBIfeHHfI c}gz) SIUXCA K bubmmorexa LIOK
yp ’ aan https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBanpatHoe ypaBHenue. Pemenne
13 aB}I;)CHI/If/'I C};I;)IHHII/IXCFI K buGnuorexa [IOK
yp ’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
bubnunoreka LIOK
14 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c¢3d0
bu6mmoreka IIOK
15 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c¢3d0
[Ipumeps! penieHuss ypaBHEHUN
16 TpeTher U 4YETBEPTON CTEIEHEN
pa3ioKEHUEM Ha MHOKHUTENN
[Ipumeps! perienns ypaBHEHH
17 TpPEThEN U YETBEPTON CTEIEHEN
pa3ioKeHNUEM Ha MHOKUTEIH
13 Pemienue 1po6HO-paiMOHATBHBIX bubmuorexa [IOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemienue 1po6HO-paiMOHATBHBIX bu6muoreka [IOK
ypaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Permrenyie TEKCTOBBIX 3a1a4

anredpanvecKuM METOI0M




21

22

Penrenne TekCcTOBBIX 3a1a4
anredpanvyeckuM MeTo10M

Pemenne TekCTOBBIX 3aJa4
anre6pa1/1qe<:KHM METOJA0M

23

24

25

KonrponsHas pabora o teme

"YpaBHeHUs ¢ OHOM IepeMeHHON"

VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU
u ero rpapuk

VYpaBHeHHE ¢ ABYMS [IEPEMEHHBIMU
U ero rpaduk

bubnuoreka [{OK
https://m.edsoo.ru/7f43d0b4

bubnunoreka LIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTUHEHHBIX
YpaBHEHHH C IByMsI IEpEeMEHHBIMU
U €€ peneHne

27

28

29

Cucrema IByX JIMHEHHBIX
YpPaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ peneHne

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ peleHne

Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
U €€ pelieHue

30

Pemenue cucrem AByX ypaBHEHUI,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JIpyroe — BTOPOU CTENIEHU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemrenne cucreM 1ByX ypaBHEHHI,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
JPyroe — BTOPOU CTETIEHU

bubnunorexa LIOK
https://m.edsoo.ru/7f43d55a




Pemenue cucrem AByX ypaBHEHUM,

32 OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOH CTEIIEHU
Pemienue cucrem AByX ypaBHEHU,
33 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Apyroe — BTOPOH CTENEHU
I'paduueckas mHTEpIIpETAIIS
34 CUCTEMBbI YPaBHEHUU C JBYyMS
NEePEMEHHBIMU
35 Pemenne TekcTOBBIX 3a1a4
anreOpandecKuM crocoOom
36 Pemienue TekcToBBIX 3a1a4
anreOpandecKuM crocooom
37 KonrtponbHas pabora no Teme
"CucreMsl ypaBHEHUI"
18 UucoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OTHOU bu6muoreka [IOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JluneliHble HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneiitHble HEpAaBEHCTBA C OJJHOU bubmuorexa [IOK
IIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHEUHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOM U UX PEILLICHUE




CucreMbl TMHEUHBIX HEPABEHCTB C

4 OJIHOM IIEPEMEHHOU U UX PEILICHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEIICHUE
46 KBagparHsle HepaBeHCTBA U UX bubnuoreka [JOK
peuienue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HepaBeHCTBA U UX bubnnorexa [JOK
pewenue https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBeHCTBA U UX bubmmoreka [JOK
pemenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
I'panueckas naTEpHIpETaLINA
51 Heppg;eHCTB u CI/ICTSMI:{CP:BCHCTB c bubamorexa LOK
https://m.edsoo.ru/7f43b098
IBYMsI IEpEMEHHBIMU
I'padnueckas uHTEpHIpeTaLIys
52 HEPABEHCTB U CHCTEM HEPABEHCTB C
IBYMsI IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"Hepasencrsa"
54 KBagpatnunas ¢ynkuus, e€ rpagux bu6muoreka [IOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 KBanpartuunas ¢pynkuus, e€ rpaduk bu6muoreka [IOK
Y CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk bubmmoreka [JOK

U CBOMCTBA

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




57

58

59

[Tapaboia, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboIIb

[Tapa6o:a, KOOpIMHATHI BEPIIAHBI
napaboIIbl, 0Ch CHMMETPHUH
napadoJIbI

[Tapaboia, KOOPAMHATHI BEPITHHBI

napadoIIbl, 0Cb CHMMETPHUH
mapadoJIbI

bu6nmmoreka [IOK
https://m.edsoo.ru/7f439eb4

bu6nmmoreka [IOK
https://m.edsoo.ru/7f43a03a

bubnunorexka LIOK
https://m.edsoo.ru/7f43alac

60

[Tapaboiia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

bubnunoreka LIOK
https://m.edsoo.ru/7f43a3le

61

62

63

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaloJibl, OCb CHMMETPUU
napaboJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napaboIibl, 0Cb CHMMETPHUH
napaboJIbI

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

bubnmorexa LIOK
https://m.edsoo.ru/7f43a526

64

65

66

I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
I'padpuxu Gynkumit: y =kx, y =kx +
b, y=k/x, y=x3, y=vXx, y=[X|

67

I'paduku pynkmmii: y = kx, y =kx +
b, y=k/x, y=x?, y=vX, y=[X|




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

68
b, y=k/x, y=x3, y=vx, y=[X|

69 KonTponbnas pabota no teme bubmmoreka [JOK
"®yukuun" https://m.edsoo.ru/7f43ab84

70 [TonsiTue yncaoBoi bubmuorexa [IOK
II0CJIENOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3aianue mocae10BaTeIbHOCTH

71 eKyppEeHTHOH (pOopMyIIoii u bubmmorexa [TOK
PEKYPP . pMY https://m.edsoo.ru/7f43ebda
(dhopMyII0ii n-TO YICHA

7 Apudmernueckas u bubmmoreka [JOK
reoMeTpuyecKas mporpeccun https://m.edsoo.ru/7f43ed7e

7 Apudmernueckas u Bbu6mmotreka [JOK
reoMeTpuyecKkas mporpeccuu https://m.edsoo.ru/7f43t3b4
@opMyIBI N-TO YJIeHa

74 apupMeTUYECKON U bubnmnorexa [JOK
r€OMETPUYECKOUN IPOTrPECCHUI, https://m.edsoo.ru/7f43f58a
CYMMBEI TIEPBBIX N YJICHOB
@DopMyITBI N-TO YJIeHa

75 apu(pMeTHUECKON 1 bubmuoreka [IOK
r€OMETPUYECKON MPOTrPECCHUi, https://m.edsoo.ru/7f43ef2¢c
CYMMBI TIEPBBIX N YICHOB
@opMyIBI N-TO YieHa

76 apupMeTHyecKon 1 bubmuorexa [IOK
r€OMETPUYECKON MPOTrPECCHUi, https://m.edsoo.ru/7f43f0c6
CYMMBI TIEPBBIX N YICHOB

77 @opMyIIbl N-I0 4IeHa bu6muoreka [IOK

apudmeTnuecKoit u

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




78

79

80

81

reOMETPUYECKON POrpecCuid,
CYMMBI [IEPBBIX N YICHOB

@®opMyIIbl N-To YieHa
apupMETHIECKON U
reOMETPUYECKOUN POrpecCuid,
CYMMBI TIEPBBIX N YJICHOB

N300pakeHne 4IeHOB
apudmeTnyeckoit u
reOMETPUYECKOUN Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
MJIOCKOCTH

N300pakeHne 4IeHOB
apu(pMeTHUECKON U
T€OMETPUYECKON ITPOrPECCUIt
TOYKaMH Ha KOOpJUHATHON
IIJIOCKOCTH

JInHEeNHBIA U DKCIOHEHIINAILHBIN
poct

bubnunoreka LIOK
https://m.edsoo.ru/7f43f8a0

82

Cno’xHbIe MPOLIEHTHI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43feOe

83

84

CHoXXHEIE IMPOLCHTLI

KonTponbhas pabota no teme
"YUHCcI0OBLIE NOCIEN0BATEILHOCTH'

but6mmorekxa [IOK
https://m.edsoo.ru/7f4401a6

but6mmorekxa [IOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHue, 0600mEeHNE U
CHCTEeMAaTH3alMs 3HaHui. 3aIHCh,
CpaBHEHME, ACHCTBHUS C
JIEHCTBUTEIBHEIMH YK CIIaMH,
YHCIIOBAs MpsMast




86

87

88

[ToBTOpeHuE, 0000IIEHNE U
cucTeMaTHu3alus 3HaHuH.
[TporeHThI, OTHOIICHUS, TIPOTIOPITUN

[ToBTOpEeHmE, 0000IIEHNE U
CHCTEMATH3alMs 3HAHWIA.
OxpyrieHue, IpHOIMKEHUE, OIICHKA

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3alus 3HaHui. Pemienue
TEKCTOBBIX 33J1a4 apU(PMETHYCCKIM
crocooom

bubnunoreka LIOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTHu3anus 3HaHuH. Pemmenne
TEKCTOBBIX 33J1a4 apU(PMETHICCKHM
CII0COO0M

bubnunoreka LIOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 33J1a4 apUPMETUIECKUM
CII0COO0M

bu6mmoreka IIOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, 0600IIEHNE U
cHCTEMaTH3aINsI 3HAaHUH.
[IpeobOpazoBanme anredbpanyecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHS

but6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenue, 0600mEeHNE U
cHCTEeMaTH3aInsI 3HaHUH.
[IpeoOpazoBanme anredbpanyecKux
BBIPKCHUH, TOMTYCTUMBIC 3HAYCHHS

bubnunoreka LIOK
https://m.edsoo.ru/7f444364

93

[ToBTOpeHuEe, 0600IIeHNE 1
cucTeMaTH3alis 3HaHUH.

bubnunorexa LIOK
https://m.edsoo.ru/7f444612




[IpeobOpazoBanue anredpanyecKux
BBIPKEHUH, TOMMYCTUMBIC 3HAYCHHS

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aLM 3HAHWIA.

bubnunoreka LIOK

o4 [Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAKEHUI, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpEeHUE, 0600IICHNE 1

95 cucreMaTtu3anus 3HaHu. OyHKIMY: bubnunoreka LIOK
MIOCTPOEHHUE, CBOMCTBA U3yUEHHBIX https://m.edsoo.ru/7f444¢c56
byHKIUI
[ToBTOpeHUE, 0600IICHNE 1

96 cucTeMaTu3anus 3HaHui. OyHKIHH: bubmmoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3yUEHHBIX https://m.edsoo.ru/7f44444
byHKIMI
[ToBTOpenue, 0600IIEHNE U

97 cucremaTtusanus 3Hannii. OyHKIuu: bubmuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMI
[ToBTOpenue, 0600IIEHNE U

08 cucrtemaTtusanus 3Hanuil. OyHKuum: bubnuoteka [JOK
MOCTPOEHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIHMI
[ToBTOpenue, 0600mEeHNE U
CHCTEMAaTH3allHs 3HAHMHA. bubnunoreka LIOK

99 I'padnueckoe penieHue ypaBHEHUI https://m.edsoo.ru/7f445516
U UX CUCTEM

100 [ToBTOpeHuEe, 0600IIeHNE 1

cucTeMaTH3alis 3HaHUH.




I'padpuaeckoe perneHue ypaBHEHHI
U UX CUCTEM

101 HroroBas koHTposbHas paboTa 1
102 0606HvleHHe Y CUCTEMAaTH3aIHS |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p330BaTeHBHOﬁ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHHﬂ

1

1.1

Yucna v BEIUUCICHUS

BLIHOJ'IHHTL, coucTasa YCTHBIC n IIMCbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHe IleICTBHSI C paiMOHaJIbHBIMH YUCJIaMH

1.2

Haxonuth  3HaYeHUsT  YHUCIOBBIX  BBIPAKECHHH,  MPUMEHSTH
pa3zHoo0pa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHUH APOOHBIX

BBIPAXECHUH, COIEpKALUX OOBIKHOBEHHBIE U AECATUYHBIE ApOOU

1.3

1.4
1.5

[lepexomuTs OT OmHOH (GOPMBI 3alWCH YUCE K JIPYyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCSATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO APOOb)

CpaBHI/IBaTB " YIIOopsAA0YUBAaTh PALIMOHAJIBHBIC YHUCIA

OKpyrasTh uncia

1.6

BBINOMHATE NPUKHUIIKY U OLEHKY PE3yJIbTaTa BBIYMCICHHH, OLEHKY
3HQUEHUW YUCJIOBBIX BBIPAKCHUN. BBINONHATE JEUCTBUA €O

CTCIICHAMM C HATYpPaJIbHBIMH ITOKA3aTCIIAMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE HAa MHOKHUTEIN

HATYypPaJIbHBIX YUCCII

Pemate  IpakTUKO-OPUEHTUPOBAHHBIE  3aayd, CBSA3aHHBIE C
OTHOLIEHHEM  BEIWYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YJBTATHl PELICHUsS 3a7ad C
Y4ETOM OTPaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBarh anreOpanyecKkyr0 TEPMHHOJOTHIO U  CHMBOJMKY,

MNPUMCHATH e B nponecce OCBOCHUA yqe6H0ro MaTepuaia




22

23

HaxonuTth 3HayeHHs OyKBEHHBIX BBIPAXEHUH TMPH  3aJaHHBIX
3HAYEHHUAX [IEPEMEHHBIX

BrmonsaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoMHATS YMHOXEHUE OJIHOWIEHa HA MHOTOWIEH U MHOTOWIEHA Ha
MHOTOYJIEH, MPUMEHSTh (OpMyJbl KBajpaTa CyMMbI W KBajpara

pa3HOCTH

2.5

OC}’H.IGCTBJISITB PAa3JI0KCHUEC MHOIOYICHOB Ha MHOXHUTCIN C
IIOMOIIBIO BIHECCHUS 3a CKOOKH O6H_ICFO MHOXHUTEJIA, I'PYIIIUPOBKA

CJIaraeMbIX, MPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHS

2.6

2.7

3.1

3.2

[TpumensTh NpeoOpa3zoBaHUs MHOTOUJICHOB JJIs PEIICHUS Pa3INYHbIX
3aJla4 U3 MaTeMaTUKH, CMEXKHBIX [IPEIMETOB, U3 pealbHON IIPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarp nMHENWHbIE ypaBHEHHs C OJHOW IIE€PEMEHHOH, IPUMEHSA
IIpaBUJjIa IEPEX01a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YPaBHEHUS

[Ipumensitb rpaduueckue METOAb MPH PEHICHUH JIHHEHHBIX

YPaBHEHUU U UX CUCTEM

33

34

[TonGupate mnpumepbl Map YHUCEd, SBISIIOLUIMXCA pEIICHUEM
JIMHENHOI0 YPaBHEHUSA C IBYMsI [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpaUK JMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YsICh IPauKOM, IPUBOAUTH IPUMEPHI

pelIeHus] ypaBHEHUS

3.5

3.6

4.1

Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHHH C  JAByMSA
NEPEMEHHBIMH, B TOM UYHUCIIE TpauyecKu

CocraBisTh 1 pemaTh JUHEHHOE YpaBHEHUE UM CUCTEMY JIMHEWHBIX
YPaBHEHUH I10 YCIIOBHIO 33J1a4H, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! ITOJIyYEHHBIN pe3yJIbTaT

Koopnaunats! u rpadpuku. @yHKkuun

N300pakaTh Ha KOOPAWHATHOM NMPSIMON TOYKH, COOTBETCTBYIOIIUE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3aIMCHIBATh

YHUCJIOBBIC IPOMCIKYTKH Ha anre6panquKOM SA3BIKC




4.2

4.3

OtMmeuatrh B KOOpHHHaTHOﬁ IIJIOCKOCTH TOYKHM IIO0 3aJaHHBbIM
KOOpJUuHAaTaM

CrtpouTs rpaduku muHeHHbIX GyHKIHH. CTpouTh rpaduk QyHKIUH Y

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIE 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHHE, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxonuth 3HaueHue (HyHKIMH MO 3HAYECHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS U aHAJIHM3a
uH(pOpMaINK, W3BJIEKATh M HHTEPIPETHPOBATh HWHPOPMAIHIO W3

rpaMKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

Yucia U BEIUMCIIEHUSA

1.1

1.2

Hcnons3oBaTh  HaydajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEUCTBUTEIIBHBIX YHCEIl IJI CPAaBHEHHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxaTh JEHCTBUTENbHbIE YHCJIa TOYKaMU Ha KOOPJIMHATHOU
IpsAMOit

[TpuMeHsATs TOHATHE apUPMETUYECKOrO KBaJIpaTHOTO KOPHS,
HaXOAWTh KBaJpaTHblE KOPHU, MCIONb3Yys NpU HEOOXOIUMOCTU
KaJIBKYJIATOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COZIepXKalIMX KBaJPAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajblX YHCENT C IOMOUIbIO
JeCATUYHBIX ApoOeil u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LEJbIM TOKa3aTelieM, BBIIOJIHAThH

Hp606pa3OBaHI/I}I BBIpa)KeHHﬁ, CoACpKaIIUX CTCIICHU C 1CJIbIM

IIoKa3aTcjieM




22

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  paIllMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMH ApoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpumeHsTH TpeoOpa3oBaHusl BRIPAKEHHUNA ISl PEIICHUS Pa3IHIHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX MIPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs HHHeﬁHBIe, KBaJpaTHbIC YpPaBHCHHUA W palHdOHAJIbBHBIC
YpaBHCHUS, CBOAAIIUCCA K HUM, CUCTEMbI JIBYX ypaBHeHI/Iﬁ C IBYyMs

MNEPEMEHHBIMU

[IpoBOaNUTE @pPOCTEHIINE MCCIECIOBAHUS YPAaBHEHUM M CHUCTEM
YpaBHEHHMH, B TOM YHCIE€ C HPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBIeHUN (yCTaHaBJIMBATh, UMEET JIM YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ peumcHusa, €CJIiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioOBecHOW (QOPMYIMPOBKM 3amaun K  e€
anredpandecko MOJENU C IMOMOIIbIO COCTABJICHUS YpaBHEHUS WU
CUCTEMBbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

34

4.1

4.2

9 KVIACC

[IpuMeHsITh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JJIi CpPaBHEHUS,
OLICHKH, pPelIaTh JIMHEWHbBIE HEPABEHCTBA C OJJHOW NIEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 WIUTFOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEIsITh 3HAUECHUE
(YHKIMHU 110 3HAYECHUIO apryMeHTa, ONpeAessATh CBOMCTBA (DYHKIMU
o e€ rpauky

CrpouTtsb rpauku 31eMeHTapHbIX GYHKIUN BUja:

y=k/x

, Y =X,y =X, y = [X|, OIUCBIBaTh CBOMCTBA YUCIOBON (PYHKIIUH MO €€
rpaduky




Kon
NpoBepPsSIeMOro
pe3yJbTarTa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUA

CpaBHI/IBaTB " YyIIoOpsAA0o4YHMBaTh pPAlMOHAJIBHBIC M HpPpaAlMOHATIbBHBIC
qucia

BrmonasaTs apI/I(bMeTI/I‘ICCKI/IC I[CﬁCTBHH C paiiOHAJIbHBIMH YU CJIaMU,
Cco4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUS C
HppauOHAJIbHBIMU YHUCJIaMU

HaXOI[I/ITB 3HAYCHMS CTEIICHEH C OCJIBIMHU ITOKa3aTCIAMU U KOpHCfI,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/Iﬁ

OprrJ’IHTB HeﬁCTBHTeHBHBIe qucia, BBITIOJIHATH IPpUKUIKY

pe3yiibTara BI)I‘-II/ICJIGHI/II\/JI, OLICHKY YHUCJIOBBIX BI)Ipa)KeHI/II\/JI

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPATHBIE YPaBHEHHWs, YPABHEHUS,

CBOAAINIMECCA K HUM, HpOCT@ﬁHIH@ ,Z[pO6HO-paI_II/IOHaJ'ILHLIC YpaBHCHHUA

22

Pemate cucTemsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHEHHM, B KOTOPBIX OJJHO YPABHEHHE HE SIBJIAETCS

JIMHEHHBIM

2.3

24

Pemate TekCTOBBIE 3a7aUl AIreOpanyecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPAaBHEHMSI WJIM CHUCTEMBI JIBYX YpaBHEHHUH C IByMs

MNEPpEMCHHBIMU

IIpoBoauTh mpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUH W CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUeCKUX
IpeJICTaBICHUN (HalpuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHHE

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

2.5

Pemlare  nuHEWHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PEIIeHHe HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChIBATh

pPEIICHUE C TOMOIIIBKO CHUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHMHEIX HCPaBCHCTB, CUCTCMBLI HCPABCHCTB,
BKJIFOYAIOIINE KBaJPAaTHOE HEPABEHCTBO, H300paXkaTh peEIICHHE
CHCTEMbI HEPABEHCTB Ha YMCIIOBOH MPSIMOH, 3alMChIBATh PEIICHUE C

INOMOIIbIO CHUMBOJIOB




2.7

Hcmons30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a1a4

3.1

OyHKIMU

PacnosnaBate  QyHkuMu  u3ydeHHbIX  BUAOB.  [loka3biBaTh
CXEMaTUYEeCKH pACMOJOKEHHE Ha KOOPAMHATHOW IUIOCKOCTHU
rpadpukoB QyHkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHUMOCTH OT 3HA4eHUU KOA((UIIMEHTOB, ONMUCHIBATH CBOWCTBA

GyHKIMHA

3.2

33

34

4.1

[Toka3pIBaTh CXEMATHYECKH PACIOJIOKCHHE Ha KOOPIWHATHOU
wiockoct rpadukoB GpyHKIMN BuAa y = VX, y = |X| ¥ omuchiBaTh
cBoMcTBa (PyHKITUN

Ctpouth M u300paxaTb CXEMAaTUYECKH TpaUKu KBaJAPATUUHBIX
(GYHKIMH, OMHMCHIBATH CBOWMCTBA KBaJPAaTUYHBIX (DYHKIUH MO WX
rpadukam

Pacrnio3HaBaTh kBaJpatuuHyro (QyHKIHIO 10 (opMyse, MPUBOIUTH
NPUMEPbI KBaJPAaTUYHBIX (DYHKIMA W3 peabHOW JKU3HH, (U3UKH,
reOMETPUN

Apudmerndeckas 1 reOMETpUIECKas IPOrpeccuu

Pacnio3HaBaTh apuMeETHUECKYyI0 W TE€OMETPUYECKYIO IPOTPECCHH

IIPpU pa3HbIX criocodax 3aJaHus

4.2

4.3

4.4

BbINONMHATE BBIYUCIIEHUS C HCIIOJIb30BaHUEM (POPMYJl n-rO 4ieHa
apu(MEeTHUECKONW U FreOMETPUIECKOI Mporpeccuii, CyMMbl MEPBBIX N
YJIEHOB

N300paxkaTb ~ wieHbl  IOCJIEIOBAaTEIbHOCTH  TOYKAMU  Ha
KOOpPJAMHATHOM TNIOCKOCTH

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU M1OCJIEIOBATEILHOCTSIMH, B
TOM 4HCIE 3aJaud U3 peajbHOM JKU3HU (C HCHOJIb30BAHUEM

KaJIbKYJIATOPA, IIU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT COAePKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IIEPEX0/] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE palMOHaNbHOIO 4YMCia, 3alMCh, CPaBHEHUE,
YOS IOYUBaHUE PALMOHATIBHBIX YHCEI
. Apudmernueckue AecTBUS € pallMOHATIBHBIMY YnciIaMu. Pemienue 3a1a4 u3
. peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenb ¢ HaTypajbHBIM IIOKAa3aTeJlEM: ONIpENeNIeHHEe, MpeoOpa3oBaHUE
' BBIpQ)XEHUI Ha OCHOBE ONPEIEICHNUs, 3alMCh OOIBIINX YHCEl
L4 [IponeHThI, 3anMCh MPOLEHTOB B BUAE ApoOW M IpoOH B BHIE MPOIEHTOB.
' Tpu ocHOBHBIE 331aU HA IPOLIEHTHI, pEIlIEHHUE 3a7a4 U3 pealbHON MPaKTUKH
L [IpuMeHeHMe TPU3HAKOB [JEIUMOCTH, pAa3JIO)KEHHE Ha MHOMKUTEIU
' HaTypaJbHbIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM uucie IHOpsMas U oOpaTHas
' IIPONOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
51 IlepemenHbIe, YMCI0BOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. JlomycThMBbIE
. 3HAYEHUS IEPEMEHHBIX
- [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMHU B BUAE (HOPMYJIBL.
' Brruucnenus mo popmynam
53 [IpeoOpa3oBanne OyKBEHHBIX BBIPDOKEHUH, TOXKJIECTBEHHO paBHbIE
' BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
Y OpnHowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. Cl0XKeHNe, BBIUUTAHUE,
' YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaApaT CyMMBl U KBajapaT
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEN




3 VYpaBHeHnus
31 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHia MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
32 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCIO KOpPHEW JIMHEUHOTO
. YpaBHEHUS, PEUIEHUE JIMHEUHBIX YPABHEHUI
13 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3aaui. Perienre TeKCTOBBIX 3a7a4 ¢
' IIOMOIIBIO YPaBHEHUN
34 JluneliHoe ypaBHEHHE C IBYMS ITEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs I€peMEHHBIMU. PerieHue
3.5 CHCTEM ypaBHEHHH crioco0oM nojcTaHOBKU. [Ipumepsl peleHns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunara Touky Ha mpsMon
47 Hucnossle IpoMexXyTKH. PaccTosiHue MKy AByMS TOUKaMU KOOPAMHATHOU
' npsAMOi
43 [IpsimoyrosibHas cuctema KoopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH Ha KOOPJIAMHATHOM INIOCKOCTH
44 ITpumeps! rpadukoB, 3anaHHbIX GopMysiamu. UteHune rpaduKoB peabHbIX
' 3aBUCUMOCTEN
4.5 [Honstue pynkuuu. I'papuk pynkunuu. CroiicTBa pyHKUIMM
4.6 Jluneitnas pyunkuus, e€ rpadux. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JUHEHHBIX YpPAaBHEHUH U CHUCTEM JIMHEHHBIX
' ypaBHEHUN
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
- KBagparublii kopeHb u3 uncna. IloHsTHe 00 HppalMOHAIHLHOM YHCIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHAIIBHBIX YHCENT
CpoiicTBa apupMeTHdecKuX KBaJpaTHBIX KOPHEM M UX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCIIOBBIX BBIPAKEHUN " BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA




9 KVIACC

1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictBa. CTaHgapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKESHUs
51 KBagpartuslii  TpEXwieH, pasiOKEHUE KBAaJpaTHOIO TPEXWICHA Ha
' MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKECHHE, JICTICHUE aJIreOpandecKux apooei
24 PannonanbHble BbIpayKE€HUS U X IIpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
31 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Peuenue ypaBHeHuUi, CBOASAIIMXCA K JIMHEWHBIM U KBaIPATHBIM
33 [Ipocreiime qpoOHO-palliOHALHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTalus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C IBYMs NIepeMeHHBbIMU. [Iprmepsl pelenus cucrtem
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemenue TeKCTOBBIX 3aJ1a4 anredpanyeckuM crocooom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBenctBo ¢ o1HOM TiepeMeHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON NEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUH
i1 Ilonartue @ynkuuu. OO6IacTh ONpeneNeHuss M MHOXKECTBO 3HAYEHUl
' ¢ynkuu. CriocoOsl 3ajaHus PYHKIMMA
4.2 I'paduk pynkuuu. YreHue cBONCTB GYHKIUU 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB PYHKITUN, OTPAKAIOIINUX PEATbHBIE TIPOIIECCHI
44 @OyHKIMM, ONUCHIBAIOUIME MPSAMYI0 MU OOpaTHYyI0 MpPONOPLUOHAIIBHbIE
' 3aBHCUMOCTH, UX IrpauKu
4.5 @yHKIMU y =x7, y = X7
4.6 Oyukmmu y = [x, y = |x]
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

1 Hucna u BBIYUCIEHUS
. PanmonanbHble 4YMca, MppalMOHAIBHBIE YHUCIA, KOHEYHBIE M OECKOHEYHbIE
' JIECATUYHBIE JPOOH
MHOXECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
- OECKOHEYHBIC JCCATHUYHBIC IpOoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE
' MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAUHATHOM IPSMOM.
CpaBHeHuE 1eHCTBUTEIBHBIX YUCEI
1.3 ApudmeTndeckne IeiHCTBUS C IEHCTBUTESILHBIMHI YUCIIAMU
N3mepenus, npuOnnxkeHus, oueHKu. PazMepbl 00beKTOB OKPYKAIOLIEr0 MUpA,
L4 JUTMTENIFHOCTh TIPOLIECCOB B OKpy»katomeM mupe. [IpubmmkénHoe 3HaueHHne
. BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue uucen. [Ipukuaka v onieHka
pEe3yJIbTaTOB BHIYMCIICHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON IIEPEMEHHON
22 JInnelinoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBanpartHoe ypaBHeHue. PelieHue ypaBHEHH, CBOASIIIMXCS K KBaJPaTHBIM
4 bukBagpatHoe ypaBHeHue. lIpuMepsl pelieHHMs ypaBHEHUH TpETbed W
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HA MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YPaBHEHUN
2.6 CucreMbl ypaBHEHUI
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenne cucreM qByX JTMHEHWHBIX YPAaBHEHHUU C IBYMS IIEPEMEHHBIMU
"0 Pemenne cucrem AByX ypaBHEHHUH, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOMU CTEIECHH
2.10 ['padmueckas MHTEpIpETALUsl CUCTEMBI YPaBHEHHI C IBYMsI IEPEMEHHBIMU
2.11 Pemenre TekCTOBBIX 3314 anreOpandecKumM CrocoooM
2.12 UYuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBazpaTHble HEpaBEHCTBA




['padmyeckass MHTEpIIpeTavsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
HEePEMEHHBIMU

3 OyHKIMU

a1 KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, koopanHaThl
' BEPILINHBI TapadoiIbl, 0Ch CAMMETPUH TTapadoIIbl

32 I'paduxu Gynkmii y=kx, y=kx+b u ux CBOHCTBa

33 I'paduxu Qynkuit y=k/x, y = x° 1 UX CBOHCTBa

34 I'paduku GyHKIMI , 1 KX CBOMCTBA
4 YuciioBble OCIE0BATEIBHOCTH

il Onpeznenenue u cnocoObl 3aJaHUs YMCIOBBIX M1OCIEI0BATENbHOCTEN. 3a1aHne
' MOCIIE0BATEIHFHOCTH PEKYPPEHTHOU (PopMyIIoii U GOpMYIIOH n-TO WiieHa

in Apudmernueckast mnporpeccus. Dopmyibl n-ro 4wieHa apuPMETHUECKON
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 I'eomerpuueckass mnporpeccus. DopMmyibl n-ro wieHa TI€OMETPUUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWIEHOB

a4 N300pakeHre WieHOB apU(PMETHUEeCKOM M TIeoMEeTpUUYECKOW Hporpeccuit
' TOYKaMHU Ha KOOPAMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbI€ NPOLIEHTHI




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePSIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOMKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEpPUPOBATH TMOHSATHUSIMHU:
rpad, CBS3HBIN rpad, OepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONB30BaTh TpaHUuecKoe IpelCTaBICHHE
MHO’KECTB ISl OIMCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpHU

pEIlIeHUN 3a71a4 U3 IPYruX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBarh NOHATHAMU: ONPEACIICHUE, aKCUOMa, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WMCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypajbHBIX YHCEN, IPU3HAKU
JETUMOCTH, LI€TI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UppALMOHATIBHOE YMCIIO, apu(METHYECKUN KBaJpaTHBIH KOPEHb;
YMEHUE BBIIOJHATH JEHUCTBUS C YHUCIAMH, CpaBHUBAaThb W
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJISATh YWCIA; YMEHUE JieJaTh MNPUKHUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMU: CTENIEHb C LEIbIM MOKA3aTeNIeM,
apudMeTHUeCKUil KBaApaTHbIM KOPeHb, MHOTOUJICH, alnreOpanyecKkas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEIEHH
Oouibllle €MHMIBI;, YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMHM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMyd pa3HOCTH KBaApaTOB H

KBaJApaTa CyYMMBbI U pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JMHENHbIE U KBAIpaTHbIC yPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJJTHOW NMEPEMEHHOM, CUCTEMbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C  OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTb KOOPIMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi U300pakeHUs pereHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAMU: QYHKIUS, TpaPuK QyHKIHH, HYITH
byHKIUY, IIPOMEKYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE M HAUMCHbBIICE 3HAYCHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
MPOTIOPIIMOHATILHOCTb, JINHEHHAsT PYHKIIUS, KBapaTU4HAs (PyHKIHUS,
oOpaTHasi MPOMOPIMOHATBHOCT, TMapadoia, TUrnepOoia; yMEHHe
ctpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpadukd IS
OTIpE/ICIICHUs] CBOWCTB IPOIECCOB M 3aBUCUMOCTEH, JJISl PEIICHUs
3aja4 U3 JPyrux y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHUE

BbIpaXkaTh (OpPMYyJIaMH 3aBUCUMOCTH MEX/1y BEJIMUMHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa MpHU pelIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

VYMeHue pemaTh 3aa4d pa3HbIX THUIOB (B TOM YHCIE Ha MPOLEHTHI,
JOIM W 4YacTH, JBHM)KEHHUE, paboTy, IIeHYy TOBapoOB U CTOHUMOCTb
MOKYIIOK U YCIIyT, HAJIOTH, 33Jlaui U3 00JacTH YIpaBJIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBIATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
UCCIIEI0BAaTh IOJIYYEHHOE PEIICHNE U OLICHUBATH IIPaBI0NOJ00HOCTb
MIOJIy4YEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh NOHATHAMHU: (QUTYpa, TOUKA, OTPE30K, IpsMas,
Iy, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYroJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,




NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpuca W BBICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJbHHUK,  IapajjenorpaMmM,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peliaTh 3aJa4d, B TOM YUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapaJLICIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXKIYy MPSMBIMH, TMEPIEHAUKYISAP, HAKIOHHAS, TMPOCKITHS,
nogobue  uryp, TOmOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMEHHE PacliO3HABATh PaBEHCTBO,
CUMMETpHIO ®M  momobue  ¢uryp,  HapauIeTbHOCTh |

MEPIEHAUKYIISIPHOCTD MPSAMBIX B OKPYXKaIOLEM MUpE

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHE OIIEHUBAThH Pa3MepPhI IPEIMETOB i OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OPMYJIbl MEepUMETpa U  IUIOMIAIH
MHOT'OYT'OJIbHUKOB, JJIMHBl OKPY>KHOCTU U ILIOLIAAN Kpyra, o0Obema
IPSAMOYTOJIBHOTO IapajuleenuIle/la; YMEHUE IPUMEHATh IIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLIEHHUS IS

BBIYMCIICHUS JUINH, PACCTOSHUM, IJIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpbl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCaHHIO

13

14

YMeHne omnepupoBaTh MOHATHAMHU: NPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPAWHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOpAa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOIb30BATh BEKTOPbl M KOOPAWHATBHI IS
MIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]a4, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U peaﬂBHOﬁ JKHN3HHU

YMenue ONCpHUpOBAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeauaHa,




15

16

HauOoJbIlIee U HaUMEHBIIIEe 3HAYCHHSI, pa3Max YHCIOBOro Habopa;
YMEHUE W3BJCKaTh, HMHTEPIPETUPOBATh H  IPEOOPA30OBHIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOHCTBA M XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacrno3HaBaTh HW3MCHUYUBHIC BEIMYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOrO OIBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJIUTh BEPOSITHOCTU CIy4alHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OILEHUBATh BEPOSTHOCTU PEATbHBIX
COOBITUH U SIBJICHUH, TIOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpPYXKAlOIIEeM MHpPE U B IKU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN M3YYCHHBIH METOJ AJis pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/CJbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJI¢ Pa3BUTHsI MAaTeMaTUKU KaK HAyKH, MPUBOJIUTH
MpUMEphl  MaTEeMaTHYECKUX  OTKPBITMM W WX aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
11O MATEMATUKE

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna v BBIYUCIICHUS

1.1 HarypanbHble u niensle yncia. [Ipu3Haky AeIMMOCTH LEIbIX YHCEel

. OOBIKHOBEHHbIE M JECATUYHBIE  JIpOOM, MPOLEHTHI, OECKOHEUHbIE
' MEPHOINYECKHE TPOOH

13 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paroHaJIbHBIMU
. quciIaMu

» JeiictButenpupie 4ncina. ApudMeTHUYecKHe OmNepaluu C IeHCTBUTEIbHBIMU
. YUCIAMHU

s [TpuOnkEHHBIE BBIYKMCICHUS, MpaBUiIa OKPYIVICHUS, MPUKHIKA U OLIEHKA
. pe3yibTaTa BBIYUCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpaXXEHUS (BBIPAKEHUS C IEPEMEHHBIMHU )

59 Crenenb ¢ nenbiM nokasaresneM. CTeneHb C palMOHAJIbHBIM I[OKAa3aTEJIEM.
. CBoiicTBa CTENEHU

2.3 MHorouseHsl

24 AnrebGpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HaTypajJbHOM  ctemenu.  [lelicTBus ¢
' apupMeTHYEeCKUMU KOPHSIMH HaTypajJbHON CTEIEHU
3 VYpaBHEHHUSI ¥ HEPABEHCTBA

- Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHsA. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUU

1n Llenbie u npOOHO-palOHaIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a71a4
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENBHOCTEH




Apudmernueckass M TreoMmerpuueckas mporpeccur. Dopmyna CIO0XKHBIX

4.2
IPOLIEHTOB
5 OyHKIMU
OyHKUA, crnocodsl 3amanus  GyHkumH. ['paduk  dyHkuun. OOIacTh
OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkuuu. Hynu yukuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMH. MakcUMyMbl U
MUHUMYMBbl (yHKIMUA. HaunOombiiee U HauMeHbllee 3HaYeHHE (YHKIMM Ha
IIPOMEKYTKE
6 KoopanHaTsl Ha IpsAMOM U TJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTypsl U UX CBOICTBA
7.2 TpeyronbHuK
1.3 MHOroyrojasHUKU
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHue reoMeTpu4eckix BeIMYUH
7.6 BekTops! Ha miockocTr
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Maremaruka. Anredpa: 7-i kimacc: 6a30BbI YPOBEHB: YUeOHUK; 15-¢ n3ganue,
nepepadbotanHoe MakapsrueB FO.H., Munatok H.I'., Hemkos K.W. u 1p.; nox
penakuueii TensikoBckoro C.A. AkuuronepHoe o6miecTBo «M3narenscTBo
«IIpocBemienne»

* Marematuka. Anredpa: 8-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; 16-¢ u3aanue,
nepepadboranHoe Maxkaperues FO.H., Munarok H.I'., Hemkos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o01iectBo «M3aaTenbcTBO
«IIpocBemienue»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypoBeHb: YUueOHUK; 15-¢ u3ganue,
nepepadboranHoe MaxkaperueB F0.H., Munrok H.I'., Hemkos K.W. u ap.; mox
penakiueit TemsikoBckoro C.A. AkimoHnepHoe o0iectBo «M3aaTenbeTBo

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Anrebpa: yueOHUK 151 7 KJI. 00111€00pa30BaTeNbHBIX YUPEKISHUHN 1101
penakmuei I'.B.

Hopodeera, N.®@. [lapeiruna: 11-e uza. — M.: [Ipocsernienue

Kapn A.I1., EBcradrena JI.II. MaremaTtuka. 7 knacc.: Jlunaktuaeckue

mMarepuaisl.- M.:



[Ipoceenienune

Anrebpa. 7 k1. Koatponsasie padotel. /YMK Jlopodeea .Kysnerona JI.B.
[Ipocsemienne

Mumnaesa C.C., Pocmosa JI.O. Maremaruka. 7 ximacc.: TemaTnaeckue TeCThl.- M.:
[Ipoceenienune

Anre6pa: yueOHUK 11 8 KII. 00111e00pa3oBaTeIbHbIX YUPSKICHUHN TTO]
penakuuen I'.B.

Hopodeera, N.®@. [llapsiruna: 11-e uza. — M.: [Ipocsernienue

Kapn A.I1., EBcradrena JL.II. MaremaTuka. 8 kiacc.: Jlunaktuueckue
MaTepuaibl.- M.:

[Ipocsenienne

Anrebpa. 8 ki1. Kontpoasusie padotsl. /YMK Jlopodeesa .Kysnerona JI.B.
[IpocBenienue

Anrebpa: yueOHUK 111 9 Ki1. 00111e00pa3oBaTENbHbIX YUPEXKACHUHN O]
penakuueit I'.B.

Hopodeera, N.®. [lapeiruna: 11-e uza. — M.: [Ipocsenienue,

Kapn A.I1., Escradrena JIL.II. Marematuka. 9 knacc.: Jlugaktuueckue
Marepuansl.- M.:

[Ipocsemienne

Anrebpa.9 k. Kontponsasie pabotsl. /YMK lopodeea .Kysnerona JI.B.

IIpoceemienne



Munaea C.C., Pocnosa JI.O. MaremaTtuka. 9 xnacc.: TemaTnueckue TeCThl.- M.:

IIpocsemenue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://educont.ru/
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