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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIeYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUs U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAy4YHBIX TMPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIPUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITH(PPOBOM
obmecte. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHS M BBIBOJHI,
dbopmynupoBath yTBepxkacHUs. OCBOeHUE Kypca alredpbl 00ecreurnBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUS] OOYYaroIIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHEe U KOHKPETU3aIlNIo, aOCTparupoBaHue U
aHanoruto. OOyueHue  anrebpe  mpeanoyiaraeT  3HAYUTENbHBIH  00BEM
CaMOCTOSITENTFHOM ~ JICATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA O0yUeHUSI.

B cTpykType nporpammel yaeOHOTO Kypca «Asredpay Jj1si OCHOBHOTO OOIIETOo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Yucna © BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HepaBeHCTBa», «DyHkmum». Kaxmas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCs Ha MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOICHCTBYS C
JPYyrUMU ero JuHusMd. B xome wu3ydeHuss y4eOHOro Kypca o0Oydaromumcs
MPUXOIAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJIH30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Ajredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTH4YECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYaIOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO  MareMaTthdeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMH «YuWCla W BBIYHCICHUS» CIYXKUT OCHOBOW ISt
JTATbHEHIIET0 M3yYeHHUs] MAaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aIrOPUTMaMHU, a
TaK)Xe MPUOOPETCHHIO MPAKTHUECKIUX HABBIKOB, HEOOXOIMUMBIX JIJISl IOBCETHEBHOU
KU3HU. PazBuTHe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHAIBHBIMH YHCIAMHU, (HOPMUPOBAHHEM



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

Coneprxanue AByX anreOpandecKux JUHUN — « ATeOpandecKre BhIPaKCHHD)
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYyYaIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U TPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi Y4eOHBIN MaTepHall TPYNNUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaOKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS TMPOLUECCOB U  SBJICHUU
peansHOro Mupa. B 3amaun o0ydyeHus anreOpe BXOAAT TaKKe NallbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT'0, B YaCTHOCTH, JJIsI OCBOEHHUS Kypca
UHQOpPMATUKHA, M  OBJIAJCHHE HABbIKAMU  JIEIYKTUBHBIX  PACCYKJCHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEHIIEH MaTeMaTUYECKON MOJIENH
JUTSI OTMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUM B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET pa3BUTHIO Y O0YUAIOLIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHHe
MPEAICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yueOHOMy miaHy B 7-9 Kkjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COICpXaHUS:
«Yucnma © BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», «DYyHKIUN.

Ha uzydenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiacce —
102 yaca (3 yaca B Heneno), B 8 knacce — 102 yaca (3 yaca B Hegeno), B 9 kiacce
— 102 gaca (3 yaca B Hezento).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECSITHYHBIE, TIEPEXOA OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHdTHe palnMOHAIBLHOTO YHCIA, 3aluCh, CpPaBHEHUE,
YHOOpSAIOYMBAHUE  pAlMOHANBHBIX 4uceld. Apudmernyeckue JeHUCTBUS €
palMOHAJIBHBIMA YMCIIaMH. Pemenne 3axad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OINpeiesieHue, IpeoOpa3oBaHue
BBIPQXEHUI HA OCHOBE OIpEIeIeHUs], 3aUCh 00X yucesn. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U ApoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayd Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pA3JIOKEHHME HAa  MHOKHUTEIH
HaTYpaJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMas ©W  oOparHas
IPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BhIPpaKEHUA

IlepeMeHHBIE, YUCIOBOE 3HAYECHUE BBIPAKECHUSA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHHus nepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo ¢popmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXXJIECTBEHHO pAaBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BECHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OnHowiensl U MHOTOWIEHBI. CTteneHb MHOrowieHa. CioxeHue, BbIYUTaHHE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTOWICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpPEHb YpaBHEHHWsI, TpaBuja MpeoOpa3oBaHUsS YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHUM.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
ypaBHEHMUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPABHEHU IO YCIOBUIO
3a7auu. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneitHoe ypaBHEHUE C IBYMs MIEPEMEHHBIMU U ero rpaduk. Cuctema aAByX
JMHEMHBIX YpPaBHEHUW C JBYMs IIepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
Croco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3a7a4 C IOMOIIbIO0 CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmout. UncnoBsle NpoMexKyTKU. PaccTrosiHne Mexay
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 pelieHne IMHEHHBIX YPAaBHEHUIN U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KUIACC

Yuciaa v BBIYMCICHUSA

KBagparueiii kopeHb u3 uwucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
Jecsatuunbie TpUOIMKEHUST UppalMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPE0OPa30BAHUIO YUCIIOBBIX BHIPAXKEHUM
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb C 1eNbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIA.

AuredpanvyecKue BbIPpaKEeHUA

KBagpaTHbIil TPEXWIECH, PA3JIOAKEHUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHE, JICJICHHE anredpandeckux JapoOei.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBanpaTHoe ypaBHeHuE, hopMyJia KOpHEH KBaJIpaTHOTO ypaBHeHUs. TeopeMa
Buera. Pemienue ypaBHEHUH, CBOIAIIMXCS K JIMHEWHBIM H  KBAJPATHBIM.
[Ipocreiinme qpoOHO-palMOHAIBHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YpaBHEHUW C JAByMsl NE€peMEHHbIMU. [IpuMepsl pelieHuss cucreMm
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWIIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue Gpynkimu. OOIaCTh ONPECICHNUS 1 MHOKECTBO 3HaUYEHUH (QYHKITUH.
Crioco0Obl 3aaHus (PYHKITHIM.

I'padpux ¢ynkuun. Yrenune coilcTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



DYHKIMK, OIMKCHIBAIONIME MPIMYI0 H OOpaTHYIO MPOMOPHHOHATbHBIE
3aBuCcHMOCTH, UX rpadukn. OyHkmun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KITIACC

Yuciaa v BIYMCICHUSA

PanronanbHbie 4KCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE U OECKOHEUHBIE
JeCATUYHBIE APpoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
KaKk OCECKOHEUHbIEC JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKIY MHOXECTBOM JEHCTBUTEIIBHBIX YUCEN U KOOPAUHATHOMN MPSAMOIA.

CpaBHEHUE JIEUCTBUTENBHBIX YHCEN, apuPMETHUYECKUe JEHUCTBUA C
JIEVUCTBUTEILHBIMYA YU CIIAMH.

Pa3mepsl 0OBEKTOB OKPYXKAIOIIET0 MHPA, JUIMTEIBHOCTh IPOIIECCOB B
OKPY’KAIOIIEM MHpE.

[IpubnmxEHHOE 3HAUYCHUE BEIMYUHBI, TOYHOCTH NpubImKenus. OKpyTieHue
yucell. [Ipuknika u oueHka pe3yabTaToB BEIUYMCICHUH.

YpaBHeHUS U HEPABEHCTBA

JIunelinoe ypaBHEHME. PenmieHne ypaBHEHUM, CBOASAIINXCS K IMHEUHBIM.

KBanparHoe ypaBHeHue. PenieHue ypaBHEHMI, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIIEHEN Pa3JI0)KEHNEM Ha MHOKUTEIIH.

Pemenue npoOHO-panMoOHAIBHBIX YpaBHEHUW. PelieHne TeKCTOBBIX 3ajiady
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMsI MIEpEeMEHHBIMU U €ro Trpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Perienne cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
VMHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMsI IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3a/1a4 alreOpandecKuM CIioco0oM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne nMHENHBIX HEPABEHCTB C OJHOM NEepeMeHHOW. PemenHue cucrem
JVMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['paduyeckass uHTEpHpeTalvisi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JBYMs
MEPEMEHHBIMH.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaboma, KOOpauHATHI
BEPIINHBI TapabOoJIbl, 0Ch CAMMETPHH TapadOJIbI.

I'paduxu dysxumit: y =kx, y=kx + b,y =k/x, y =x3, y =Vx, y = [x| , u ux
CBOWCTBA.



YucsioBbIe MOC/I€10BATETBHOCTH U MPOrPeccum

[loHaTHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEI0BATEIIBHOCTH
pEKyppeHTHOH hopMyIioi U HOPMYJIIOi n-TO YICHA.

Apudmernueckas u TeoMeTpudeckas mporpeccur. PopMysbl n-TO UICHA
apu(PpMETHIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne uieHOB apu(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIHUAIBHBIN POCT.
CIoHbIE NPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJBbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKTEepU3YyIOTCS:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MATEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHXKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEACTaBICHUEM O MAaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEM JKM3HM JJIsl YCHEIIHOW MpOQecCHOHATBHON
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpEICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs UelIOBEKa, MPUPOAbI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeI0BEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MAaTeMAaTHYECKOW KYyJbTYpOW Kak CpelICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeSATEIbHOCTH;



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

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbS, BEACHUS  370pOBOro  oOpa3a >KM3HHM  (3I0pOBOE  IUTaHUE,
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:

OpUEHTAaIMel Ha TPUMEHEHNE MaTEMAaTUUECKUX 3HAHHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
UX BO3MOXXHBIX MOCJIECTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00aIbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOIMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIed, MpUOOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIHpOBaTh UEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUYeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
O0OBEKTOB, TOHATUH, OTHOUICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJCICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKay, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTL W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YacTHhIE W oOmIue,
YCIIOBHBIE;



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 YMO3aKITIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSIMBIEC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIC TOKa3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI 1 KOHTPIIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BBIOMpaTh CIOCOO pelIieHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BapUAHTOB peIIeHHUs, BBIOWpATh HaWbOOJee MOAXOAANMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnlie ucciienoBarejbcKyue 1eMCTBUSA:

UCII0JIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHLCKUN MHCTPYMEHT IMO3HAHMS,
(bopMynupoBaTh BONPOCHI, (UKCUPYIOLIUME IMPOTUBOpEUYUE, MpoOiIemMy,
CaMOCTOSATENILHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOpPMHPOBATH
TUTIOTE3y, ApTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEM
MaTeMaTHYECKOro 00bhEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTy COOOI;
CaMOCTOSITENILHO (OPMYJIUPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
MIPETOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W HM30BITOUHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a1a4U;

BBIOMpATh, aHAIU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHUS,

BbIOMpATh (opMy TMpeACTaBiICHUS HWHDOpMAUUMU U HILTIOCTPUPOBATH
perraemMbie 3aJa4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(OOpPMAIMU 1O KPUTEPHUSM, MPEAJIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:



BOCIPUHUMATH U (POPMYJIHPOBATH CY>KJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U LIETISIMU OOIIIEHUs, ICHO, TOUYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M MHCHbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJlayu, KOMMEHTUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeéMOM TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BhICKa3bIBaTh UJI€H, HAIICJICHHbBIC HAa TIOMCK
peIlIeHusl, COMOCTABISATh CBOM CYXICHHS C CYXICHHUSIMH JPYTHX
YYaCTHUKOB JUaiora, oOOHapy>KMBaTh pa3inuvMe W CXOJCTBO IMO3UIIMM, B
KOppEeKTHOU GopMe hopMyupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHUs  3aJayd,  JIKCIIEPUMEHTa,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOSATEIBHO BEIOUPATh OPMAT BHICTYIUICHHS
C YU€TOM 3aJa4 MPE3eHTALNH U OCOOCHHOCTEHN ayIUTOPHH;

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHOM
paboTHI IIPU PEIICHNUN YUYEOHBIX MaTEMaTUUYECKHX 3a/1a4;

NPUHUMATD 11€J1b COBMECTHOW JESATENbHOCTH, TUTAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpeneisiTh BUIbI padoT, JAOroBapuBaThCA,
00Cy»XaTh POLIECC U Pe3yabTaT pab0Thl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYyNIoOBbIX (opmax pabotsl (oOcyxkaeHus, oOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI U APYTHE), BHITIOIHATH CBOIO YacTh pabOThI
U KOOPJMHHUPOBATH CBOM JACUCTBHS C JAPYTMMH YICHAMU KOMAaH/IBI,
OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPUSM,
chOpMyYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIe YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJISITh IJIaH, aJITOPUTM peIIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ Y4ETOM HMEIOIIMXCS PECypCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHUPOBATH
BAapUAHTHI pEUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIQ/IETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a1auu;

IPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PEILICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA NESATEIBHOCTH ITOCTABICHHON LIENIN U
YCIIOBUSIM, OOBSICHATh MPUYUHBI JOCTHKCHUSI WU HEIOCTHKEHUS LENH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolMiiCsi TMOJMYYUT CIIECAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yuciaa v BIYMCICHUA

BreimonusaTe, coderas yCTHbIE M MUCBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEUCTBHUS C PAallMOHAIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUS YUCIOBBIX BBIPAKEHHM, MPUMEHITh pa3zHOOOpa3HbIe
CIIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUMN, COIEPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexonuTh OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBBIBATH
JECATUYHYIO IPOOb B 0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYNBATH PALlMOHAIIBHBIC YUCIIA.

OKpyIJIsITh YnCHa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OLEHKY 3HAUECHUI
YUCJIOBBIX BBIPAXKEHUH. BBINOMHATH JEHCTBUSA CO CTENEHSIMHU C HATypaJlbHBIMU
NIOKAa3aTeJISIMHU.

[IpuMEHSATh NPU3HAKYU JAEITMMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX
yucenl.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337auM, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, MPONOPLUMOHAIBHOCTBIO BEJIWYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl pEIIEHUs 3a4a4 ¢ YYETOM OTPAaHUYEHMH, CBSI3aHHBIX CO CBOWCTBAMM
paccMaTpUBaEMbIX 0ObEKTOB.

AuredpanvyecKue BbIPpaKEHUA

Hcnonb30BaTh anredpanyecKyro TEPMUHOIOTUIO U CUMBOJIMKY, TPUMEHSTH €€
B IIPOLIECCE OCBOEHMS Y4eOHOTO MaTepuania.

Haxonuth 3HaueHUsT OYyKBEHHBIX BBIPAKEHWM NPU 3aJaHHBIX 3HAYCHHSX
NEPEMEHHBIX.

BoInonHATh NpeoOpa3oBaHus LENOT0 BHIPAXKEHUS] B MHOTOWIEH TPUBEACHUEM
MOJI00HBIX CJIaraeMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJICH, IPUMEHSTH (POPMYJIbI KBajpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcCyIlecTBIIATh Pa3JIOKEHUE MHOTOWICHOB HAa MHOMUTEIU C MOMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOKUTENS, TPYIIIUPOBKU CIAraeMbIX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEW C HATypaJbHBIMU IOKa3aTeIsIMU IS
npeoOpa3oBaHus BbIpAKEHUH.

YpaBHeHMs U HEPaBeHCTBA



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

[TpumeHsTh rpaduuecKkre METObI IPU PELLIEHUH JIMHEWHBIX YPABHEHUN U UX
CUCTEM.

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

CTpouTh B KOOPAMHATHON IJIOCKOCTH IpaUK JIMHEHHOTO YPAaBHEHUS C IByMS
NEPEMEHHBIMHU, MOJIb3YSCh IPa(pUKOM, IPUBOJUTH IPUMEPHI PELIEHUS YPABHEHMSL.

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

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CHCTEMY JIMHEWHBIX
YPAaBHEHUH MO YCIOBHUIO 33Ja41, UHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3aJ1ayy NIOJy4YECHHBIN PE3yJIbTaT.

DOyHKIUU

N300paxxath HA KOOPAMHATHOM MPSIMOIl TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KU, MHTEPBAJIbl, 3alHCHIBATh YHCIOBbIE IPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OtMeuaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 33JlaHHBIM KOOpJMHATaM,
CTpOUTh rpaduky TMHENHBIX GyHKUMNA. CTpouTh rpaduk GyHKIUU y = |X|.

OnuceiBaTh C TMOMOIIbI (YHKUMHA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIEHA, KOJUYECTBO, CTOUMOCTH,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHbBIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOydYarOnIuiics MOJYYHUT CIIETYIONIUE
MpeIMETHBIE PE3YJIbTATHI:

Yucii1a ¥ BBIYUCICHUSA

Hcnonb3oBaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX
YyCell JJIsl CPaBHEHUs, OKPYTJICHUS U BbIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMHU HAa KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh TOHSTHE apU(PMETHUYECKOrOo KBAJAPATHOTO KOPHSA, HaXOIUTh
KBaJIpaTHbIE KOPHM, UCIOJIb3Ys MPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUH, CONEPIKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3amucu OOJBIIUX W MaJbIX YHCEN C MOMOIIBIO JAECITHYHBIX
npo0eit u creneneit yucia 10.



AJireOpanveckue BbIpaKeHUS

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM IOKa3aTelIeM, BBIITOIHSITh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIUX CTENIEHH C LETbIM TOKa3aTEJIEM.

BbITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pallUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ACUCTBUYN HaJ MHOTOUYJICHAMH U alre0pandyecKuMu ApoosiMu.

PackmnanpiBaTh KBaApaTHBINA TPEXWIECH HA MHOKHUTEIIH.

[IpumeHsATh MpeoOpa3oBaHusl BEIPAXKEHHUM UI pELICHUS Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewmate nMHENHBIE, KBAJpPAaTHBIE YPAaBHEHUS WU PAlMOHAJIbHBIE YpAaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU.

[IpoBOANTE MPOCTENIINE UCCIECTIOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM IrpapUuecKuX MpeACTaBlIeHUN (yCTaHaBIMBaTh, UMEET
JY ypaBHEHUE WM CUCTEMAa YPABHEHUM PELICHUS, €CIM MUMEET, TO CKOJbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aJauu K €€ anreOpandeckoi
MOJIEJIA C TIOMOILIBIO COCTaBJICHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHUH,
UHTEPHPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4M ITOJyYECHHBIN PE3yJIbTaT.

[IpuMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, aBaTh rpad)uuecKyto
WJUTIOCTPALIMIO MHOKECTBA PEUICHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUINHA

[TonnMath ¥ MCHOJB30BaTh (PYHKLIHMOHAJIBHBIE MOHATHS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMs), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku d7eMeHTapHBIX QYHKIIUNA BUJIA:

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

K koHmy oOyueHuss B 9 kiacce oOyd4aroIIMHCA TMOJYYUT CIEIYIOIIHNE
NpEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BrmonusaTe apudmMeTnueckue AeMCTBUS C palliOHaIbHBIMU YHUCIAMH, COYETast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHUS C HPpPAMOHAIbHBIMU
YUCIIAMH.

HaxonuTh 3HaueHus CTENEeHEN C UEeIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAYEHHUS YUCIIOBBIX BBIPAXKEHUMN.

OKpyrisiTh JEWCTBUTENBHBIE YHUCIA, BBINOIHATh HPUKUIKY pe3yjbTara
BBIYUCJIEHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



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 YPAaBHEHUE HE SIBISCTCS JTMHEHHBIM.

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

[IpoBouTh MpocTeiiiive uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpPaBHEHUMW pELICHUs, €CIU HMEET, TO CKOJbKO, U
npouee).

Pemare nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPaBEHCTBA, M300pakaTb
pelIeHre HEPaBEHCTB Ha YHCIIOBOM MpPsAMOM, 3alMChIBaTh PELICHUE C MOMOIIBIO
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 IIPU PEILICHUU PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUJOB. I[loKa3biBaTh cXxeMaTHUECKU

pPacroioKeHHE Ha KOOPIMHATHOM TIOCKOCTH rpaduKoB PyHKIMM BUaA: y = kx, y =
kx+b,y=k/x,y=ax2 +bx+c,y=x3,y= \/x, y = ||, B 3aBECHMOCTH OT 3HAYCHHIA
K02 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300pakaTh CXEMATHYECKU TpaPUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr (QYyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEILHOCTH H IPOTPeCcCCH U

Pacno3naBaTh apupMETHUECKYIO M TEOMETPUUYECKYIO POTPECCUN MPU PA3HBIX
crioco0ax 3aJaHusl.

BbIMONHATS  BBIYMCIEHHUS €  HCIOJB30BaHHEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON U TeOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.

N300paxaTh YIEHBI IOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIHWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHCIOBBIMH I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4u U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalIbKYJISATOPA, U(MPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJunuecTBo yacos DJIeKTPOHHBIE
HanMeHnoBaHue pa3iesioB U TeM uudposbIe
Ne ni/m P Kounrpoabnbsie IIpakTuueckue (undpp )
NPOrpaMMbl Bceero o0pasoBaTejbHbIe
padoThbI padoThI
pecypcbl
| Uucnia u BeIYKCIICHUS. PaliuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AJITCOPAHHECKHE BHIPAXKCHIA ! https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 ¥ paBHeHHS H HEpaBeHCTBa 20 ! https://m.eds00.ru/7f415b90
bu6mmoteka IIOK
) 24 1
4 Koopauarst u rpagukn. Cyriunn https:/m.edso0.ru/7415b90
bu6nmorexa LIOK
I1 1
> OBTOPCHHE H 0000IeHHE 6 https:/m.edso0.ru/7415b90
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
pecypcsbl
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 Anrebpanueckue BhIpaXKeHHU . 15 | bubmuoreka [IOK
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
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpaBHe epaBeHcTBa. HepaBeHcTBa 12 1
PABHCHHA 1 HEPABEHCTE PaBEHCTR https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
8 O . OcHOBHBIE TIO 5
YHEHIH HOBHPIC TOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o U 9
YHKIMH. HHCIOBRIC (yHKIMA 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 BeruuciieHus. JleiicTBUTEIbHBIS 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/ 741908
bu6mmoreka IIOK
1 1
. Gyt 6 hitps://m.edsoo.ru/7£419d08
bu6nmorexa LIOK
q 1 1
6 HCJIOBBIE ITOCJIEA0BATEIILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 13 | bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Nen/m | Tema ypoka Beero Kontpoabnsie IlpakTuueckue :)Ig[()l;gz:;fe LHBIE
padoThI padoThI pecype
1 [ToHsiTHE panOHAILHOTO YKCIIa 1
) Apudmernueckue neiicTBus ¢ 1
palMOHaIbHBIMU YHCIAMU
3 Apudmernueckue TeUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
paloOHaIbHBIMU YHCIAMHU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
6 Apudmernueckue IeiCTBUS C 1
palOHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsiJouuBaHue 1
palMOHATIBbHBIX YNCEI
3 CpaBHeHue, ynopsiiounBaHue 1
paIMOHATIBHBIX YHCE
9 CpaBHeHuMe, ynops10UMBaHue 1
palMOHAIbHBIX YNCEI
10 Crenens ¢ HaTypaJlbHBIM [TOKA3aTEIEM 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/7f4211de
11 CreneHp ¢ HaTypaJbHBIM [TOKA3aTeIEM 1 BH6J?HOTeKa HOK
https://m.edsoo.ru/7f421382
12 CreneHb ¢ HaTypaJIbHBIM MOKAa3aTEIEM 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/7f42154e
13 CreneHsb ¢ HaTypaJbHBIM IIOKA3aTEIEM 1 bubmorexa LIOK

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




14

CreneHb ¢ HATYpaJIbHBIM ITOKA3aTEIEM
Pemenne ocHOBHBIX 3a/1a4 Ha 1podH,

15 MIPOLICHTHI U3 peaIbHOU MPAKTHUKU

16 Pemenrie 0CHOBHBIX 3a%a1 Ha Ipoow,
MIPOLIEHTHI U3 PEaNIbHOM MPAKTUKH

17 Pemenrie 0CHOBHBIX 3a%a4 Ha Ipobu,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU

18 Pemrenne ocHOBHBIX 3a%at Ha Ipobu,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH

19 [IpusHaku genMMoCTH, pa3ioKEeHUs Ha
MHOKUTEJIH HAaTypalbHBIX YUCEI

20 [Ipu3Haku AeTMMOCTH, Pa3JI0KEHUS Ha
MHOXHUTEIN HATYPAJIbHBIX YHCEIT

71 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH

2 Peanbnsbie 3aBucumoctu. [lpsimas u
oOpaTHasi IPOMOPIIMOHAIIBHOCTH

73 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPLHUOHATEHOCTH

24 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHas MPOMOPLHUOHATEHOCTH

75 'ISOHTpOHLHaH pabota mo Teme

Pammonansabre yncna"
26 BykBeHHBIE BbIpaKEHUS bubmorexa HOK
https://m.edsoo.ru/7f41feec

27 DopMybl

28 Dopmyisl

29 [lepemennsble. JlonycTuMble 3HAUEHUS

IMIEPEMEHHBIX




[IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH,

bubnunorexa LIOK

30 packpbITHE CKOOOK U TIPUBEICHUE https://m.edsoo.ru/7f4 1fafa
MOJOOHBIX ClIaraeMbIX
IIpeoOpa3oBanne OYKBEHHBIX BBIPaKEHUIH
31 B]iK BII)TI/IC CKO6OK}II/I TIpYBE CHI/IE ’ Bubmaorexa ITOK
packp puBel https://m.edsoo.ru/7f41£d70
MOJOOHBIX ClIaraeMbIX
[IpeobOpazoBanrie OyKBEHHBIX BEIPAKCHHM,
32 pacKpbITHE CKOOOK U IPUBEACHUE
MMOJOOHBIX ClIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH,
33 pacKpeITHE CKOOOK U TIPUBEICHUE
MMOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYpalbHbIM bubnnorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpalbHbIM bubmuoreka [IOK
MOKa3aTeIIEM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETIEHU C HATYPaJIbHBIM bubnmnorexa [JOK
IOKa3aTelIeM https://m.edsoo.ru/7f4218be
bu6nmorexa LIOK
37 Muorounene! https://m.edsoo.ru/7f42276e
bu6mmoreka IIOK
38 Muorouier: https://m.edsoo.ru/7£422930
39 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE but6mmorekxa [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BRBIYUTAHUE, YMHOKECHHE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE but6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
49 CrnoxxeHue, BRBIYUTAHNUE, YMHOKECHHE bubnunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpPALIEHHOTO YMHOKEHUS bubmorexa LIOK

https://m.edsoo.ru/7f42432a




bu6nmoreka [IOK

44 POpMyJIbl COKPAIEHHOTO YMHOKCHHS https://m.edsoo.ru/7f42464a
45 @opMyIIbl COKPAIEHHOTO YMHOXEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
46 @DopMyJIbl COKPALLIEHHOTO YMHOKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f424£d2
47 @opMyIIbl COKPALLIEHHOTO YMHOXKEHUS bubmorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Pa3nosxeHre MHOrO4J1€HOB HA MHOYKUTEIU bubmorexa LIOK
https://m.edsoo.ru/7f423312
49 Paznosxenre MHOTOUYJICHOB HA MHOXKUTEITH bubmorexa [JOK
https://m.edsoo.ru/7f4237fe
50 Pa3nosxeHre MHOTOUJI€HOB HA MHOKUTEIN bubmorexa [JOK
https://m.edsoo.ru/7f4239de
51 PaznoxeHrne MHOrOWIeHOB Ha MHOYKUTEIIH
52 KonTponbhas padbota no teme
"Anrebpanyeckue BbIpaxeHus"
53 VYpaBHeHue, mpaBuiia mpeodpazoBaHus }
ypaBHEHUS, PABHOCHWJIBHOCTh YpaBHEHUM
54 JInnelinoe YPaBHCHUE C OJIHOU PepeMeHHOﬁ,
pelieHue JIMHEHHBIX YpaBHEHU I
55 JluneltHoe ypaBHEHHE C OJHOU MTEPEMEHHOM, bubnmnorexa [JOK
peLIEHKE JIMHENHBIX YPaBHEHUN https://m.edsoo.ru/7f420482
56 JInnerinoe YPaBHEHUE C OJIHOU PepeMeHHOﬁ,
pelieHue JIMHEHHBIX YpaBHEHUI
57 Pemrenue 3a1au ¢ moMOIIbIO YpPaBHEHHI bubmorexa TIOK
https://m.edsoo.ru/7f42064¢e
58 Pemenue 3amad ¢ moMoIbI0 YpaBHEHHM Bubmnorexa HOK
https://m.edsoo.ru/7f420806
59 Pemrenue 3a1au ¢ moOMOIIbIO YPaBHEHHIMA bubmorexa TIOK

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




bu6nmoreka [IOK

60 Pemrenue 3a1au ¢ moMoOIIbIO YpPaBHEHHIM https://m.edsoo.xu/7420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMS bubnmnoreka HOK
MIEPEeMEHHBIMH H €ro Tpaduk https://m.edsoo.ru/7f427c32
62 JIuneliHoe ypaBHEHHE C IBYMs bubnmoreka [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427¢8a
63 Cucrema JIByX JIMHEHHBIX YPaBHEHUH C bubnnorexa [JOK
JIBYMsI TIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JIMHEHHBIX YPABHEHUH €
JBYMsI IEpEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH €
JBYMsI IEpEMEHHBIMU
66 Cucrema 1ByX JIMHEHHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU
67 Pemenue cucrem ypaBHEHU bubmiorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUN bubmiorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUN bubmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEHUN
71 Pewrenue cucreM ypaBHEHUN
79 KonrtponsHast pabora no teme "JInnelinsle bubmuoreka [IOK
ypaBHeHHUs" https://m.edsoo.ru/7f421044
73 Koopaunara Toukn Ha mpsmMoit bubmorexa TIOK
https://m.edsoo.ru/7f41de76
74 YucnoBble TPOMEKYTKH bubmaorexa LIOK
https://m.edsoo.ru/7f41dff2
75 UucioBble TPOMEKYTKH
76 Paccrostaue Mexny AByMs TOUKaMH

KOOPAMHATHOM MPSIMOI1




Paccrosnaue MECXKAY ABYMs TOYKaMU

7 KOOPAMHATHOU IIPSIMOM
78 [IpssMoyronbHas cucTeMa KOOpAUHAT Ha bubmuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucteMa KOOpJIMHAT Ha bubmmoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
bubnunoreka LIOK
80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH hitps:/m.edsoo.ru/7f418a8
bubmuoreka [IOK
81 [Tpumeps! rpadukoB, 3a1aHHBIX GopMyTamMu https-//m.edsoo.xu/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMH
83 Urenue rpadMKOB pealibHBIX 3aBUCUMOCTEH Bubmiorexa HOK
https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKOB pealibHBIX 3aBUCUMOCTEH
bu6nmorexa LIOK
85 Torsne ymKumH https://m.edsoo.ru/7f41ef06
86 I'paduk pyHkuMH
N . bubmuoreka [IOK
87 Ceotictsa pyHKuuit https://m.edsoo.ru/7141f078
. . bu6nunorexa LIOK
88 CroticTsa dymicimii https://m.edsoo.ru/7f41f1fe
. bubnunorexa LIOK
89 Jluneiinas Gynxums https://m.edsoo.ru/7f427282
. but6mmoreka [IOK
20 Jluseiinas QymKiya https://m.edsoo.ru/7f427412
. . bubnunorexa LIOK
91 [Toctpoenue rpaduka nuHEHON QYyHKIUU https://m.edsoo.ru/7f426d1e
92 [TocTpoenue rpaduka TUHEHHON QYHKIIUHA
93 I'paduk pynkumu y =[x|
94 I'paduk pynkumu y =[x|




KonTponbhas pabota no teme

bubnunorexa LIOK

"K nHaThl U rpaduku. OyHKun" 1
» Bcgggi[cm;cmﬂ ngig)epquaZ paIéOTa / bupsdintedsouu 7S
96 HroroBas koHTpoJIbHAS paboTa / 1 bubmmoreka [JOK

Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f429c6c
97 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1

Kypca 7 kinacca, 000011eHue 3HaHUIA
08 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1 bubmmoreka [JOK

Kypca 7 kiacca, 00001eHIe 3HaHU https://m.edsoo.ru/7f429f32
99 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B 1 Bu6moteka [JOK

Kypca 7 Kinacca, 000011eHue 3HaHUI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB 1

Kypca 7 Kiacca, 000011eHue 3HaHUIA
101 [ToBTOpEHNE OCHOBHBIX MOHITHI U METOJOB 1 bubmmoreka [JOK

Kypca 7 kiacca, 00001ieHre 3HaHUH https://m.edsoo.ru/7f42a27a
102 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB 1 bubmuoreka [IOK

Kypca 7 kiacca, 000011eH1e 3HaHUi https://m.edsoo.ru/7f42a900

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
nugposeie
Nen/m  Tema ypoka Beero KOﬁHTpOJIBHLIe HpﬁaKT“"ec"“e o0pasoBaTelbHbIE
padoThI padoThI pecypesi
1 KBagpatHblii KOpeHb U3 YUCIa 1 bubmorexa LIOK
AP P hitps://m.edsoo.ru/7f42d452
2 [TonsTne 06 UpparOHAITIEHOM YHCIIE 1 bubmaorexa LIOK
ppatt https://m.edsoo.ru/7f42eaaa
3 Jlecatuunble npuOInKeHUs 1
UPPALMOHATIbHBIX YHCET
4 Jlecatuunble npuOInKeHUs 1
UPPALMOHATIbHBIX YHCET
5 JleficTBUTENbHBIE YKCIIA 1
6 CpaBHeHHE NEUCTBUTEIBHBIX YHCEI 1
7 CpaBHeHHE TEUCTBUTEIBHBIX YHCEI 1
8 ApudmeTnueckuii KBapaTHbIH KOPEHb 1
9 YpaBHeHue BUIa X* = a 1
10 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bubmmnoreka HOK
KOpHEM https://m.edsoo.ru/7f42d862
1 CBoiicTBa apu(PMETHIECKUX KBAIPATHBIX 1 bubnmnorexa [JOK
KOpHEU https://m.edsoo.ru/7f42d862
[IpeoOpazoBaHre YNCIOBBIX BBIPAKECHUH, bu6muoreka [JOK
12 1
COJIEpKAILLMX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
[Tpeobpa3zoBaHne YUCIOBBIX BHIPAKEHUH, bubmuorexa [JOK
13 1
CcoZeprKallMX KBaIpaTHBIE KOPHU https://m.edsoo.ru/7f42ded4
[IpeobpazoBaHne YNCIOBBIX BHIPAXKEHUH, bubmuorexa [JOK
14 1
COJIEpKAIUX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeobpazoBaHne YNCIOBBIX BHIPAKECHUH, 1 bubnuorexa [IOK

coJIepXKaluX KBaJpaTHbIC KOPHU

https://m.edsoo.ru/7f42e262




bu6nmoreka [IOK

16 CreneHs ¢ kM NoKasaTeneM https://m.edsoo.ru/7f4354a4
CranmapTHas 3anuch yncia. Pazmepbl
00BEKTOB OKPYIKAIOIEero Mupa (0T
17 3JIEMEHTA Hgl))}(, IIaLCTLI/LII 0 KOIz:ME/I‘IeCKI/IX Bubmnorexa OK
P o https://m.edsoo.ru/7f436098
00BEKTOB), JUINTEIBHOCTh IIPOLIECCOB B
OKPYIKAIOIIEM MHUPE
18 CBoiicTBa CTENEHH C LIETIBIM ITOKa3aTeIeM Bubmmorexa LOK
= https://m.edsoo.ru/7f435648
19 CBOJCTBA CTEIIEHHU C I[EJIBIM IIOKA3aTEIEM Bubmmorexa LOK
https://m.edsoo.ru/7f435648
20 CBOJICTBA CTEIIEHHU C LEJILIM ITOKA3aTEIEM Bubmnorexa HOK
I https://m.eds00.ru/7f435648
21 CBoiicTBa CTENEHH C LIETIBIM ITOKa3aTeIeM Bubmmorexa OK
= https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM Bubmnorexa HOK
1 https://m.edsoo.ru/7f435ed6
23 KBaznpaTHblil TpEXUIEH
24 KBagparsslii TpéxuineH
75 Paznoxxenue kBagpaTHOro TpEXuiieHa Ha bubmuoteka [IOK
MHOXXHUTEIU https://m.edsoo.ru/7f42fd38
26 PasnosxeHne KBagpaTHOro TpEXUacHa Ha bu6muoreka [IOK
MHOXXUTEIU https://m.edsoo.ru/7f42fd38
KonTtponsHas padbora o reMam
27 "KBap aTHBIE Eo au. Crenesun bubmorexa [JOK
AP o PHI. " ' https://m.edsoo.ru/7f42ec80
KBagpatHbllil TpexuieH
but6mmorekxa [IOK
28 Anrebpanteckas Apods https://m.edsoo.ru/7f430382
29 JonycTtumMble 3HaUE€HUS IEPEMEHHBIX,
BXOJISIIIIMX B areOpanvdecKrue BRIPOKCHHS
30 JlomycTuMble 3HaUYCHUS IEPEMEHHBIX,

BXOJISIINX B IreOpanveckne BhIpasKeHUs




31 OcHOBHOE CBOMCTBO aredpandyeckon bubmmoreka [JOK
apobu https://m.edsoo.ru/7f4308e6
32 Coxpauierne podeit Effﬁfﬁfﬁgﬁﬁf430a8a
33 Coxpamerne podeit Eggs?;;?:;(;gg}émmm
4 Copamertne apodie s seo.u43054

35 CnoxeHue, BRIUMTAaHUE, YMHOKEHHUE U bubnnorexa [JOK
JIeTICHUE aJIreOpandecKux apooei https://m.edsoo.ru/7f43128¢

36 CnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bu6nmoreka LIOK
nenieHne anredpandeckux Apooeit https://m.edsoo.ru/7f4315c0

37 CnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bubnunoreka LIOK
JeNieHre anredpandeckux Apooeit https://m.edsoo.ru/7f4318c2

33 CrnoxeHue, BRIUMTAaHUE, YMHOKEHHUE U bubnmnorexa [JOK
JieJieHne anrebpandeckux Apoodei https://m.edsoo.ru/7f431a20

39 [TpeoOpa3oBaHue BbIpAXKEHUH, bubmmnoreka HOK
coJiepKalux aaredpanyeckue 1poou https://m.edsoo.ru/7f43259¢

40 [Ipeo6pa3oBanue BbIpakeHUH, bubmuorexa [IOK
coJiepKalux anredpandeckre Apoou https://m.edsoo.ru/7f432736

A1 [TpeoOpa3oBaHue BbIpAXKEHUH, bubmmnoreka HOK
coJiepXKanux aaredpandeckue 1poou https://m.edsoo.ru/7f432736

42 KonTponbhas pabota no teme bu6muoreka [IOK
"AnreGpanyeckast Jpoop" https://m.edsoo.ru/7f431d36

43 KBanpaTtHOoe ypaBHEHUE BH6J?HOTeKa HOK
https://m.edsoo.ru/7f42eela

44 Henonnoe kBanpaTHOE ypaBHEHUE bubnmorexa LIOK
https://m.edsoo.ru/7f42eela

45 HenonHoe kBagpaTHOE ypaBHEHHE BH6J?HOTeKa HOK
https://m.edsoo.ru/7f42eela

46 dopMysa KOpHEW KBaIpaTHOIO YPaBHEHHUS bubmorexa HOK

https://m.edsoo.ru/7f42f158




bu6nmoreka [IOK

47 dopMysa KOpHEW KBaIpaTHOIO YPaBHEHHUS https-//m.edsoo.ru/ 7426366
48 dopMyiia KOpHEH KBaIpaTHOTO YPaBHCHUS bubmaorexa LIOK
pMY p AP yp https://m.edsoo.ru/7f42f5a4
bubnunoreka LIOK
B Teopema Buera https://m.edsoo.ru/7f42fef0
bu6nmoreka [IOK
30 Teopema Buera https://m.eds00.ru/7f430076
51 Pemenue ypaBHeHMi, CBOASIIIUXCS K bubnuoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
52 Pewienue ypaBHeHui, CBOAAIIMXCS K bubnunoreka LIOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimme qpoOHO-paIMOHATBHBIE bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f4328c6
s4 [Tpocreiinmme 1poGHO-pallOHATbHbIE bubmuorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f432bbe
55 Pemrenye TeKCTOBBIX 3a71a4 ¢ IIOMOIIBIO bu6mmoteka IIOK
KBaJPAaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42f75c¢
56 Pemrenne TexCTOBBIX 3a1a4 C ITOMOIIBIO bubnmorexa LIOK
KBaJPaTHBIX YPaBHEHUU https://m.edsoo.ru/7f42{8{6
57 Konrponbnas pabora no reme bubmmnoreka HOK
"KBagparusle ypaBHeHUS" https://m.edsoo.ru/7f43012
JIuHeitHoe ypaBHEHHE C IBYMS
58 NEPEMEHHBIMH, €r0 rpaduK, IpUMEpHI
pelIeHus ypaBHEHHH B TENTbIX YUCIIaX
JInHeitHoe ypaBHEHHE C IBYMS
59 NEPEMEHHBIMH, €r0 rpaduK, IpUMEpHI
pelIeHus ypaBHEHHH B TENTbIX YUCIIaX
JIvuHeitHoe ypaBHEHHE C IBYMS
60 NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI

pelIeHNs YpaBHEHU B LENbIX YUCIIaX




Pemienue cucrtem AByX JTUHEHHBIX

61 o
YpaBHEHUH C ABYMs [IEPEMEHHBIMU
62 Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHHH C ABYMs IEPEMEHHBIMU
63 Penienue cuctem IByX JTUHEHHBIX
YpaBHEHUH C ABYMs [IEPEMEHHBIMU
64 [IpuMeps! penieHus: CUCTEM HEITMHENHBIX
YPaBHEHHUH C ABYMs [IEPEMEHHBIMU
65 [Tpumepsl peleHns: CUCTEM HETMHENHBIX
YpaBHEHUH C ABYMs [IEPEMEHHBIMU
I'padmyeckas uHTEpIIpETALUsl YPABHEHUS C
66 Iurs) 1%;51 mne eMeHHBIBI;)IHpH CHCTehZ IJ)II/IHeI‘/'IHHx Bubmmorexa LOK
y P, https://m.edsoo.ru/7f43d6d6
YPaBHEHHUH C ABYMs [IEPEMEHHBIMU
I'padmyeckas uHTEpIIpETALUsl YPABHEHUS C
67 1111;) 1%1)51 e eMCHHBIBI;)IHpH CI/ICTCI\?I] E)H/IHeﬁme bubmiorexa LIOK
yMA Hep https://m.eds0o.ru/7f43d6d6
YPaBHEHHH C ABYMs IEPEMEHHBIMU
63 PelieHne TeKCTOBBIX 3a71a4 C IIOMOILBIO
CHUCTEM ypaBHEHUH
69 Pemenne TeKCTOBBIX 3a71a4 C TIOMOIIBIO
CUCTEM ypaBHEHUH
70 PelieHne TeKCTOBBIX 3a71a4 C IIOMOIIBIO
CHUCTEM ypaBHEHUH
71 YucIioBblE HEPABEHCTBA U UX CBOMCTBA
72 YuciioBble HEPABEHCTBA U UX CBOMCTBA
73 HepaseHcTBO ¢ 01HOM ITEpEMEHHON
JIuneliHbIe HEPABEHCTBA C OJJHON bu6muoreka [IOK
74 .
IIEPEMEHHON U UX pEIICHUE https://m.edsoo.ru/7f42c692
Jlunelinbie HEpaBEHCTBA C OJTHOM bu6nunoreka LIOK
75 .
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42¢840
76 JIuHeliHbIE HEPABEHCTBA C OJJHON

MIEPEMEHHOM U UX PEIICHUE




CucreMbl TUHEUHBIX HEPABEHCTB C OJHOM

bubnunoreka LIOK

7 IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42cb88
CucTembl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnoreka HOK
78 .
IIEPEMEHHOM U UX PELIECHUE https://m.edsoo.ru/7f42cd2c
79 CucTemMbl TUHEHHBIX HEPABEHCTB C OJAHOU
IIEPEMEHHOM U UX PEILICHHE
N3o0paxenue pemeHus IMHEHHOTO
80 HE aBpeHCTBa I/IpI/IX CUCTEM Ha YHMCIIOBOM buGnuorexa [JOK
p . https://m.edsoo.ru/7f42c9¢e4
psIMOit
N3o0paxenue pemeHus IMHEHHOTO
81 HE aBpeHCTBa I/IpI/IX CUCTEM Ha YHMCIIOBOM buGnuorexa [JOK
p . https://m.edsoo.ru/7f42c9¢e4
psIMOit
22 KonTponbnas pabota nmo rTemam
"HepasenctBa. CucteMbl ypaBHEeHHUH"
bu6mmoreka IIOK
83 Honsne dyHKimm https://m.edsoo.ru/7f433c12
34 OO6nacTp onpeaeneHuss 1 MHOXKECTBO bubmuoreka [IOK
3HauYEHUN QYHKINH https://m.edsoo.ru/7f433d84
85 CnocoObl 3a1anus GyHKUIUN
86 I'paduk pynkumn
g7 CgoiicTBa GyHKIIMH, UX OTOOpaKEHHE Ha
rpaguke
88 Yrenue u noctpoeHue rpaguxkoB GyHKIUH
39 [Tpumeps! rpadukoB GyHKINH,
OTPXKAIOIINUX PEATbHBIC TTPOIIECCHI
DYHKINH, ONUCHIBAIOLIUE TIPSIMYIO U
90 06y aTi 0 TIPOTIO H;IIanLHpHe g bubmmorexa LJOK
PATHYIO TIPOTIOpH https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, X TpaduKu
91 lunep6ona
92 TrmepGona bubmuorexa [IOK

https://m.edsoo.ru/7f4343e2




bu6nmoreka [IOK

— w2
73 Tpaduc ymicuymn y = x ! https://m edsoo.ru/7£434572
Oyakmuu y =x2,y =x3, y = VX, y = [x[;
94 rp}ellq)nlf{ecgoe peI_ZIGHI/Ie }}’,paBHeH};Iﬁ LI | 1 bubmaorexa LIOK
N https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
METOJIOB KypcoB 7 U 8 Ki1accoB, 000011eHue bubmmoreka [JOK
95 . . 1
3Hanuil / Beepoccuiickas mpoBepodHas https://m.edsoo.ru/7f4371aa
pabora
96 HtoroBas koHTpoIbHas padoTa / 1 bubmmoreka [JOK
Bcepoccuiickas mpoBepoydHasi paboTa https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB KypcoB 7 U 8 Ki1accoB, 000011eHue 1
3HAHUMI
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
98 MGTOI[(I))B KypcoB 7 U 8 Ki1accoB, 000011IeH1e 1 bubmiorexa LJOK
. ’ https://m.edsoo.ru/7f43736¢
3HAHHUH
[ToBTOpEHNE OCHOBHBIX IMOHSATHH H
99 MGTOI[(I))B KypcoB 7 U 8 Ki1accoB, 00001IeHNe 1 bubmiorexa LJOK
. ’ https://m.edsoo.ru/7f437510
3HAHHUH
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
100 MGTOJI(I;)B KypcoB 7 u 8 KjaccoB, 000011IeHne 1 Bubmaorexa LIOK
. ’ https://m.edsoo.ru/7f4376b4
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHH U
101 MGTO)I(I))B KypcoB 7 u 8 KjaccoB, 000011eHre 1 Bubmuorexa [IOK
N ’ https://m.edsoo.ru/7f436b88
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U
102 MGTO)I(I))B KypcoB 7 u 8 KjaccoB, 000011eHe 1 Bubmuorexa [IOK
N ’ https://m.edsoo.ru/7f437858
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KVIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTejibHbIE

pecypchbl

PanmonansHbIe ynciia, MppaoHaIbHbIC
Yyucia, KOHEYHbIE U 0ECKOHEYHBIE
JCCSITHYHBIC POOH

MHOX€eCTBO JICUCTBUTEIILHBIX UHCEI;
JIECTBUTEbHEIE YHCIa KaK 0€CKOHEUYHBIE
JeCATUYHbIE Tpodu

o NN W

B3aumMHO 0/1HO3HAYHOE COOTBETCTBHE
MEXIy MHOXECTBOM JECHCTBUTEIbHBIX
qrcesl 1 MHOXKECTBOM TOUEK KOOPJIUHATHON
IpsAMOI

CpaBHEHHE IEHCTBUTENBHBIX YHCET,
apupMeTHIECKHUe TEHCTBUS C
JEHUCTBUTEIbHBIMU YU CIIAMU

[Tpubmmx€HHOE 3HAUCHNE BETUYUHBI,
TOYHOCTH MPUOIIMIKEHUS

OxkpyriieHue yucen
OxkpyriieHue yucen

[Ipukuka u olleHKa pe3yIbTaTOB
BBIYUCIIEHUI

10

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYHUCIIEHUN

JIuneliHoe ypaBHeHHe. Pemenne ypaBHeHUH,
CBOJAIIUXCS K JIMHEHHBIM

bu6munorex [IOK
https://m.edsoo.ru/7f43bf66

11

JIunelinoe ypaBHeHue. Pelienne ypaBHeHuUN,
CBOAAIIUXCA K JIMHEHHBIM




KBanparHoe ypaBHenue. Penienue

bubnunorexa LIOK

12 YPAaBHEHUH, CBOJSIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
KBanparHoe ypaBHeHue. Pemenne bubnmnoreka HOK
13 .
YPaBHEHUH, CBOIALIMNXCA K KBAIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHHUS bubmmorexa LIOK
AP yp https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUS bubmorexa LIOK
AP yp https://m.edsoo.ru/7f43c¢3d0
[Ipumepsl penieHus: ypaBHEHUHN TPEThel U
16 YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHOXUTEIN
[Ipumepsl penieHus: ypaBHEHUI TPEThel U
17 YETBEPTOU CTEIIEHEN Pa3IOKEHUEM Ha
MHOXUTEIN
13 Pemienue 1po6HO-paliiOHATBHBIX bubmmnoreka HOK
YPAaBHEHHU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-palioOHaIbHBIX bubmuoreka [OK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemienue TekcTOBBIX 3ajau anredpandeckum
METOJIOM
71 Pemienue TekcTOBBIX 3ajjau anredpandeckum
METOJIOM
2 Pemennie TekCTOBBIX 3aj1a4 anredpandeckum
METOJIOM
73 KonrtponbHast pabota o Teme "YpaBHeHUs C
OJIHOM NIEpEMEHHOM"
o4 VYpaBHeHUE ¢ IByMS TIEPEMEHHBIMHU U €T0 bubnmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
75 VYpaBHEHUE € IBYMS IEPEMEHHBIMU U €TI0 bu6muoreka [IOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 CucreMa IByX JUHEUHBIX YPaBHEHUH C

JIBYMsI IEPEMEHHBIMU U €€ PEILICHUE




CucreMa IByX JUHEUHBIX YPaBHEHUH C

27 JIBYMsI IEPEMEHHBIMU U €€ peleHue
78 Cucrema 1Byx JH/IHeP”IHHx"ypaBHeHI/H?I c
JBYMsI [IEPEMEHHBIMU U €€ peleHue
29 Cucrema 1Byx JII/IHeIZHLIXNypaBHeHI/H?I c
JIBYMsI IEPEMEHHBIMU U €€ peleHue
Pemenune cucteM AByX ypaBHEHHMH, OJHO 13
30 KOTOPBIX HHHeﬁHoe,}; z[}llol;roe — BTOpOM buGnuorexa [JOK
https://m.edsoo.ru/7f43d23a
CTENEeHU
Pemenune cucteM IByX ypaBHEHHH, OJHO U3
31 KOTOPBIX HHHeﬁHoe,}; z[}llol;roe — BTOpOM buGnuorexa [JOK
https://m.edsoo.ru/7f43d55a
CTENEeHU
Pewrenue cucreM nByX ypaBHEHUMU, OTHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTETICHU
Pemrenue cucreM qByX ypaBHEHUMN, OTHO U3
33 KOTOPBIX JIMHEHHOE, a APyroe — BTOPOH
CTETIEHU
34 Fpa(pmqecEcaﬂ MHTEPIPETALMS CUCTEMBI
ypaBHEHUM C JBYMS IEPEMEHHBIMHU
35 Pemenne TekcTOBBIX 3a1a4 anredpandeckum
CrocoooM
36 Pemenrie TeKCTOBBIX 33124 aNreOpandeckum
croco6omM
37 KonTtponbHas padora o Teme "Cucrembl
ypaBHeHU"
38 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
39 UucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa TIOK
https://m.edsoo.ru/7f43ad5a
40 JInHeHbIE HEPABEHCTBA C OJHOM bu6muoreka [IOK

MEPEMEHHOM U UX PEIICHUE

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




JIuHeiiHbIe HEPABEHCTBA C OJHOM

bubnunorexa LIOK

41 IIEPEMEHHOM U UX pELICHUE https://m.edsoo.ru/7f43af08
42 JIuneitnbie HEpaBeHCTBA C OJHOM bubnmnoreka HOK
IIEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl J'II:IHCI\/'IHI)IX HEPaBEHCTB C OJHOU
IIEPEMEHHON U UX pelIeHHE
44 CucreMmsl JH:IHeﬁHI)Ix HEPABEHCTB C OJJTHOM
IIEPEMEHHOM U UX pELICHHE
45 Cucremsl JII:IHeﬁHHX HEPaBEHCTB C OAHOU
IIEPEMEHHON U UX pelIeHHE
46 KBagparHble HEpaBEHCTBA U UX pEILLIEHUE BH6J?HOTeKa HOK
https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX PELLICHUE bubmuorexa [JOK
https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEHCTBA U UX PELIEHUE BH@?HOTGKa HOK
https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBEHCTBA U UX PELLICHUE
50 KBaznpaTHble HEpaBEHCTBA U X PELLICHUE
51 I'paduueckas MHTEpIIpETALIUS HEPABEHCTB U bubmmnoreka HOK
CHCTEM HEPABEHCTB C ABYMS IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 I'padnueckas uHTEpIIpETALlsl HEPABEHCTB U
CHCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"Hepasencrsa"
54 KBagpatuunas ¢pyHkuus, e€ rpaguk u bu6muoreka [JOK
CBOICTBA https://m.edsoo.ru/7t4396¢c6
55 KBanpartuunas ¢pyHkuus, e€ rpaduk u bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkius, e€ rpaduk u bu6muoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpIMHATHI BEPIIUHBI bu6muoreka [IOK

napaboibl, 0Ch CHMMETPHUH MapadoJIbl

https://m.edsoo.ru/7f439eb4




53 [Tapaboina, KOOpAMHATHI BEPIIMHBI bubmmoreka [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a03a
59 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnmnoreka HOK
1apadoJIbl, OCh CHMMETPHH MapadoJIbI https://m.edsoo.ru/7f43alac
60 [Tapa6oma, KOOpIMHATHI BEPIIUHBI bubnunorexa LIOK
napaboIIbl, 0Ch CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a31e
61 [Tapaboia, KOOPAMHATHI BEPITHHBI bubnnorexa [JOK
1apadoJIbl, OCb CHMMETPHH MapadoJIbI https://m.edsoo.ru/7f43a526
62 [Tapaboma, KOOpIMHATHI BEPIIUHBI
1apaboJibl, 0Ch CHMMETPHUH MapadoJIbl
63 I'paduku pynkumii: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkmomii: y = kx, y =kx + b,
y:k/X’ y:X35 szX, y:|X|
65 I'paduxu Gynkumit: y =kx, y =kx +b,
y=k/x, y=x°, y=vx, y=[x|
66 I'paduku pynkmuit: y =kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[X|
67 I'paduku pynkumii: y = kx, y =kx + b,
y=k/x, y=x°, y=vx, y=[x|
63 I'paduku pynkumii: y = kx, y =kx + b,
y:k/x’ y:X35 y:VX’ y:|X|
" " bubnuotexa [JOK
69 KonrtponbHas padora o teme "®@yHkuun https://m.cdsoo.ru/7f43ab84
70 TlonsTue YHUCIOBOM ITOCIIEAOBATEILHOCTHU bubnmorexa [IOK
https://m.edsoo.ru/7f43e6c6
3amaHue MmociueI0BaTeIbHOCTH
71 pekyppeHTHOU popmyIion U Gopmysoit n-ro Bubmorexa HOK
https://m.edsoo.ru/7f43ebda
yJIeHa
79 Apudmerndeckas u reoMeTpudecKas bubmuotexa [JOK

poTrpeccuu

https://m.edsoo.ru/7f43ed7e




Apudmernueckas U reoMeTpuyecKas

bubnunorexa LIOK

73
IIpOrpeccun https://m.edsoo.ru/7f43f3b4
Dopmynsl n-1o WieHa apupMETHUIECKON U
74 FCOII:\)/IG”}F/ NYECKOH mpor I;cc(:ll)/lﬁ CYMMBI Bubnnorexa [JOK
P porp i https://m.edsoo.ru/7f43f58a
MEPBBIX N WICHOB
Dopmynsl n-ro WicHa apudpMETHIECKON U
75 FCOII:\)/IC”}F/ NYECKOH mpor I;cc(:ll)/lﬁ CYMMBI Bubnnorexa [JOK
p porp » €Y https://m.edsoo.ru/7f43ef2c
MEePBBIX N WICHOB
@opMyJIbl N-TO YjieHa apuPMETHUECKON U
76 FGOII:\)/IG”}F/ UYECKOI mpor EC((Jll)/IfI CYMMBI Bubnnorexa [JOK
p porp » €Y https://m.edsoo.ru/7f43f0c6
MEPBBIX N WICHOB
Dopmynsl n-ro WieHa apudpMEeTHIECKON U
77 FGOII:\)/IG”}F/ UYECKOI mpor EC((Jll)/IfI CYMMBI Bubnnorexa [JOK
p porp » €Y https://m.edsoo.ru/7f43f72¢e
MEPBBIX N WICHOB
DopmyJIbl N-TO WiIeHa apU(PMETUUECKON U
78 reof\)/lez MYECKOH PO I;C((JII)/IP'I CYMMBI brbmiorexa LIOK
P porp » €Y https://m.edsoo.ru/7f43f8a0
MEPBBIX N YICHOB
N300paxkeHne 4ieHOB apuPpMETHUECKOMN U
79 r€OMETPUYECKON ITPOTrPECCU TOUYKAMM HA
KOOPJAMHATHOMU MJIOCKOCTH
N306paxkeHne 4IeHOB apuPpMETHIECKON 1
80 reOMETPUYECKON TPOTPECCUI TOUKAMH HA
KOOPJMHATHON MJIOCKOCTH
81 JIMHEWHBIN U 3KCIIOHEHIIUAIBHBIN POCT
82 CI10KHBIE IPOLIEHTEI bubmorexa LIOK
P https://m.edsoo.ru/7f43fe0e
83 CII0KHBIE IPOLIEHTEHI bubmnorexa LIOK
p https://m.edsoo.ru/7f4401a6
34 KonrtponsHas pabora o teme "Yucnossie bu6muoreka [JOK
OCJIEN0BAaTEILHOCTH" https://m.edsoo.ru/7f4404{8
85 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS

3HaHUH. 3anuch, CpaBHEHUE, ACHUCTBUSA C




JNEHCTBUTEIbHBIMY YUCIIAMH, YNCIIOBAs
psimMast

[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS

86 3HaHui. [IpoLeHThI, OTHOIIEHNS,
MIPONOPIUHU
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
87 3HaHui. OkpyrieHue, IpulInKeHHE,
OIICHKA
IToBTOpenue, 0000IIECHNE U CHCTEMATH3ALIMS
88 3HaHI/II71;) Pem’eHI/Ie TEKCTOBBIX 32124 Bubmmorexa LOK
’ https://m.edsoo.ru/7f443b12
apu(METHIECKIM CIIOCOOOM
IToBTOpenue, 0000IICHNE U CHCTEMATH3ALIMS
89 3HaHI/II71;) Pem’eHI/Ie TEKCTOBBIX 321124 Bubmmorexa LOK
’ https://m.edsoo.ru/7f443cd4
apu(METHIECKIM CIIOCOOOM
[ToBTOpeHue, 0000IICHNE U CHCTEMATH3ALIMS
b ’ bubmuorexa [JOK
90 3HaHuH. Pernenne TeKCTOBRIX 3a1a4
https://m.edsoo.ru/7f443fea
apu(pMeTHYECKIM CIIOCOO0M
[ToBTOpeHue, 0000IICHNE U CHCTEMATH3ALIMS
91 3HaHH1§ Hpe’()6pasoBaHMe anre0panvecKux bubmorexa [JOK
L https://m.edsoo.ru/7f4441ca
BBIPAKEHUH, TOMYCTUMbIC 3HAYCHHUSI
[ToBTOpeHue, 0000IIECHNE U CHCTEMATH3ALIMS
92 3HaHm”II) Hpe’()6pazoBaHI/Ie anreOpanvecKux bubmorexa [JOK
L https://m.edsoo.ru/7f444364
BBIPXKEHUH, TOMYCTUMBbIC 3HAYCHHSI
[ToBTOpeHue, 0000IICHNE U CHCTEMATH3ALIMS
93 3HaHI/II§ Hpe,()6pa3OBaHHe anreOpanvaecKux bubmuorexa [JOK
L https://m.edsoo.ru/7f4446f2
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpeHue, 0000IICHNE U CHCTEMATH3ALIMS
94 3HaHI/II§ Hpe1)6pazoBaHHe anre0panvecKux bubmuorexa [JOK
L https://m.edsoo.ru/7f444a94
BBIPXKEHUH, TOMYCTUMBbIC 3HAYCHHSI
[ToBTOpEeHME, 000OIIEHNE U CHCTEMATA3AIIUI
95 P ’ ) . bubnunorexa LIOK
3HaHui. OyHKIMU: TOCTPOEHHE, CBOMCTBA

M3Y4YEHHBIX (PyHKUIUN

https://m.edsoo.ru/7f444c56




HOBTOpCHI/IC, O606H.[CHI/I€ n cucreMaru3anusa

bubnunoreka LIOK

96 3HaHUN. OYHKINU: TIOCTPOEHHE, CBOHCTBA 1 hitps://m.edsoo.ru/7f444f44
M3YYCHHBIX (PYHKITUH
I1 eHue, 0000IIeHIE e
97 sasnit, Gysn, moctpoerme, coficrsa | BuGmiorexa LIOK
- O YHKHHH: N p ’ https://m.edsoo.ru/7f44516a
M3YYEHHBIX (PYHKITUH
[ToBTOpEeHUE, 0000IIEHNE U CCTEMATA3AIIUA
98 3HaH1/n£1) CDyH’KIlI/II/I'IiOCTpOCHI/Ie CBOﬁCTBI; 1 bubmorexa [JOK
' . ’ https://m.edsoo.ru/7f4452e6
M3YYCHHBIX (QYHKITUH
[ToBTOpEHME, 0000IIEHNE U CUCTEMATA3AIIUA
99 3HaHI/II>l; Fpa(’bntleczi)e pelieHue ypaBHeHII;IIfI 1 bubmorexa [JOK
) https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS
100 3Hanuil. ['paduueckoe pemenne ypaBHeHUN 1
U UX CUCTEM
101 HroroBasi koHTpoOsIbHAs paboTa 1
102 O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

1

Yucia U BEIUMCIIEHUSA

1.1

1.2

1.3

BBIHOJIHSITB, coucras YCTHBIC n IIMCBMCHHBIC HpI/IéMLI,
apI/Iq)MCTI/I‘leCKI/Ie HCﬁCTBHﬂ C pallMOHAJIbHBIMHA YUCJIaMH

Haxoguth  3HaueHHsA  4YMCIOBBIX  BBIP@XKECHHMHM,  IIPUMEHATH
pa3HooOpa3Hble CIIOCOOBI M TPUEMBI BEIYMCIICHUS 3HAYCHUHN JPOOHBIX
BBIpa)XEHUI, coJiepxKalux 0ObIKHOBEHHbBIE U JIECATUYHbIE JpoOu

[lepexoqute OT OOHOH (OPMBI 3amMCcH YHCEN K Jpyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JICCATHYHYI0, B YACTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO ApOOb)

1.4
1.5

1.6

1.7

CpaBHUBATH U YIIOPSIOUMBATH PAIIHOHAIBHbBIE YHCIIA
OKpyrasTh yncia

BhINONMHATE NPUKUAKY U OLIEHKY pe3yJbTaTa BBIYUCICHHUH, OLEHKY
3HAYEHUW YUCJOBBIX BBIPAKCHUN. BBINMOMHATH JOEUCTBUS €O
CTEIIEHSAMHU C HATYyPAJIbHBIMHU NIOKA3aTEIIMHU

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKCHUE Ha MHOMKHUTEIU
HaTypAJIbHBIX YHACET

1.8

PCHIaTI) HpaKTI/IKO-OpI/ICHTI/IpOBaHHble 3aJa4u, CBA3AaHHBIC C
OTHOILIEHUEM BEJIMYUH, MPOMOPIUOHATEHOCTHIO BEJIHYHH,
MpOLICHTaMH, HMHTEPIPETUPOBATL PE3YJIbTAThHl PEIICHHUS 3aJad C
y4ETOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOWCTBAMHU pacCMaTPUBAEMBbIX
00BEKTOB

2.1

AnrebpanuecKue BbIPAXKEHUS

Vcnonb3oBaTe anreOpanyeckyt0 TEPMUHOJOTHIO M CHMBOJIHKY,
IPUMEHSATH €€ B IIPOLIECCE OCBOCHMsI yUeOHOI0 MaTepuaa

2.2

2.3

Haxoauth 3HaueHUs OYKBEHHBIX BBIPDAKEHUH TMpU  3aJaHHBIX
3HAYEHHUSX [IEPEMEHHBIX

BrInonHaTh Hp606pa3OBaHI/I$[ LEJIOI0 BBIPAKCHUA B MHOTOYICH
IMPUBCACHUCM HOJIO6HI)IX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BbINOMHATE YMHOXKEHNE OJJTHOYWIEHA HA MHOTOWIEH M MHOTOYJIEHa Ha
MHOTOWJIEH, NPUMEHATHh (OpMyJbl KBajapaTa CyMMbl M KBajpaTa
Pa3sHOCTH

2.5

2.6

OcCylIecTBIATh  pa3OKEHUE MHOTOWIEHOB HA MHOXKUTEIH C
MOMOIIbIO BEIHECEHHUSI 32 CKOOKHU OOIIET0 MHOKHUTEIS, TPYIITHPOBKU
CJIaraeMbIX, MPUMEHEHUs (POPMYJI COKPAIIEHHOTO YMHOKEHHS

[TpuMeHsTH MpeoOpa3oBaHMsI MHOTOUJICHOB ISl PEILICHHS Pa3IHYHBIX
3a[1a4 U3 MAaTEMaTUKH, CMEKHBIX TPEIMETOB, U3 peaJlbHON IPAKTUKH




2.7

3.1

3.2

Hcrnonbs30BaTh CBOMCTBA CTENEHEH C HATYpPaJIbHBIMHU ITOKA3aTEIsIMU
JUTsl peoOpa3oBaHusl BhIpaXKEHUN

VYpaBHEHUs U HEPABEHCTBA

Pemate nuHEHHbIE ypaBHEHHS C OJHOW IMEPEMEHHOM, MPUMEHSS
IIpaBUJIa NEPEX0/1a OT UCXOAHOIO YPAaBHEHNUS K PAaBHOCUIIBHOMY €MY.
[IpoBepsITh, SIBASETCS JIM YUCIO KOPHEM YPABHEHUS

[Ipumensitb rpaduueckue METOAbl MpPH PEHICHUH JTHMHEWHBIX
YPaBHEHUI U UX CUCTEM

33

34

[TonObupars mnpuMepsl Tap YHCEN, SBISIOMIMXCS — pEIIeHUEM
JMHENHOI0 ypaBHEHUS C IBYMS IEPEMEHHBIMH
CTpouTh B KOOPIUHATHON TNIOCKOCTH I'pauK JIMHEHHOTO ypaBHEHHS

C ABYMs IEPEMEHHBIMU; MOJIb3YACh rpapuKOM, MPUBOIUTH IPUMEPHI
pelIeHus] ypaBHEHUS

3.5

3.6

4.1

4.2

4.3

Pemate cucreMbl JBYX JIMHEWHBIX YpPaBHEHMM C  JByMs
IEPEMEHHBIMH, B TOM UHCIIe TpauyecKu

CocTaBisTh U pelaTh JUHEHHOE ypaBHEHNE U CUCTEMY JTMHEHHBIX
YpaBHEHUH [0 YCIOBHIO 33Jaul, UHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 33J1a4yM MOJTy4YeHHbIH pe3ybTar

Koopaunats! u rpaduku. @yHkumu

N300pakaThb Ha KOOPAMHATHOM MpPSIMOM TOYKH, COOTBETCTBYIOLIHE
3aJJaHHBIM KOOpJMHATaM, JIy4H, OTPE3KU, MHTEPBaJIbl, 3alHCHIBATh
YHCIIOBbIE IPOMEKYTKH Ha alreOpandeckoM s3bIKe

OTrMmedarh B KOOPAMHAaTHOM IUIOCKOCTHM TOYKM IO 3aJaHHBIM
KOOp/AMHATaM

CrpouTts rpaduku TMHEHHBIX GyHKIMHA. CTpOUTh rpaduK GYHKLIUHU Y
= [x]

4.4

OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHME, LIEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOThI

4.5

Haxoauts 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kon
IPoBepPsAEMOro
pe3yJjbTaTa

1

1.1

[Tonumars rpaduueckuii crnoco0 TMpenCTaBiICHUS M aHalIu3a
uHpOpMAalLlUY, W3BJIEKATh M HHTEPIPETUPOBaTh HH(GOpPMALMIO U3
rpauKOB peabHbBIX MMPOLIECCOB U 3aBUCUMOCTEN

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTI'O 00111ero 00pa3oBaHus

Yucna ¥ BEIYUCICHUS

Hcnonb3oBarh  HauajgbHble  MPEACTABICHUA O  MHOXECTBE
}IeﬁCTBHTeHLHBIX YUCCIT OJId CpaBHCHHA, OKPYTJICHUSA U BBI‘IHCH@HHﬁ,
n300paxarh JEHCTBUTENbHBIE YHCIAa TOYKAMH Ha KOOPIWHATHON
PAMO

1.2

[IpumeHsiTh TOHSTHE apU(PMETUYECKOTO KBAJAPAaTHOIO KOPHS,
HAXOJWTh KBAJpPaTHbIE KOPHHU, HCIOJIB3yS TPU HEOOXOIUMOCTU




1.3

KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,
CoJIeprKalInuX KBaJpaTHbIE KOPHHU, UCIIOJIb3Yysl CBOWCTBA KOPHEH

Hcnonp3oBare 3amucu OONBIIMX M MajbIX YHCENT C IIOMOIIBIO
JIECSITUUHBIX Apo0Oeii u cTenenei yucaa 10

AnrebpanuecKue BHIPAKCHUS

2.1

HpI/IMeHHTB IHNOHATHUC CTCIICHHU C ILCIBIM II0Ka3aTCJICM, BBIIIOJIHATH
Hp606pa3OBaHI/I$I BBIan(CHHﬁ, coacpxKaimunx CTCIICHU C LEJIbIM
IIOKa3aTcjIcM

22

BBIMONMHATE  TOXIECTBEHHBIE MPe0oOpa3oBaHUSl  paAIlMOHAIBHBIX
BBIPQ)KCHUH Ha OCHOBE IPABHJ JCHCTBHH HaJ MHOTOWICHAMH WU
anreOpanyecKuMH Jpo0sMu

2.3
24

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéXLIJ'IeH Ha MHOXXHTCIIN

[TpumeHsTh IpeoOpa3oBaHUsl BHIPAKEHUHN ISl PEIIeHHs Pa3IMYHbIX
3a/1ay U3 MAaTEeMAaTUKH, CMEKHBIX ITPEIMETOB, U3 PeaTbHON MPAKTUKU

YpaBHEHMs U HEPABEHCTBA

3.1

Pemate JsMHEVHBIC, KBaJpaTHbIE YPAaBHEHUS M palUOHAIbHBIC
YPaBHEHHs, CBOJSLINECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

3.2

33

3.4

IIpoBOaNUTE NpPOCTEHIINE MCCIECIOBAHUS YPABHEHUH M CUCTEM
YpaBHEHHH, B TOM UHCIE€ C HPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBICHUN (yCTaHABJINBATh, UMEET JIM YPABHEHHE WM CHCTEMA
YpaBHEHHH pelIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIpoyee)

[lepexomuTs OT cioBecHOW (OPMYIHPOBKH 3amaudm K &
anredpanvdeckoil MOAENH C TTOMOIIbIO COCTaBJICHHS YPaBHEHUS MU
CHUCTEMbI ypaBHeHHﬁ, HUHTCPHIPECTUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ [OJYyYECHHBIN pe3yIbTaT

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHUS,
OLICHKH, peIlaTh JIMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHON U UX
CHCTEMBI, 1aBaTh rpauuecKyto WUTIOCTPALINIO MHOKECTBA PeIlIeHHH
HEPaBEHCTBA, CUCTEMBI HEPABEHCTB

OyHKIMU

4.1

4.2

9 KJTIACC

kix

IToruMars W MCIIOJBL30BATh q)YHKIII/IOHaHLHI)IG IIOHATHUA MU A3BIK
(TepMHHBI, CUMBOJIMYECKHE OOO3HAYEHUs), OINpPENeNATh 3HAYCHHE
(GYHKIMH 110 3HAYSHHUIO apTryMEHTa, OMPEAeNATh CBOMCTBA (DYHKITMH
o e€ rpauky
CrpouTtsb rpauku 31eMeHTapHbIX GYHKIMN BUja:

y=k/x

<

, Yy =x% y = X, y = |X|, OIUCHIBAaTh CBOICTBA YUCIOBON (DYHKIMH 1O €&
rpaduky




Koxa
NMPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

1.3

1.4

CpaBHUMBATh W yNOPSAJOYMBATH PALMOHAIBHBIE U UpPPALMOHAIBHbBIC
qpcia

BrimonHaTe apudmeTrndeckue qeHCTBUS C palldOHATbHBIMH YHCIIAMH,
COYeTasi YCTHbIE U MUCbMEHHBIE MTPUEMBI, BBIIOJIHATD BHIYMCIEHUS C
HMppanyoHaJIbHbIMU YHCIIAMHU

HaxonuTk 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,
BBIYUCIIATh 3HAYECHUS] YUCIIOBBIX BBIPAKEHUHN

OprrHHTB HeﬁCTBHTCHBHBIC qucia, BBIIIOJIHATD MNPUKUIKY
pe3yjibTara BbIHHCJIGHI/Iﬁ, OLICHKY YHCJIOBBIX BI)Ipa)KeHI/H\/JI

YpaBHEHHMs U HEPABEHCTBA

2.1

22

23

24

2.5

2.6

Pemate nMHENMHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YPABHEHUS,
CBOJISIIIIMECS K HUM, NTpOCTeiine JpoOHO-paliMoHaIbHbIE YPAaBHEHUS

Pemmath cucteMbl ABYX TMHEHHBIX YPaBHEHUH C IBYMsI IEpEMEHHBIMU
Y CUCTEMBI IBYX YPAaBHEHHH, B KOTOPBIX OJIHO YPaBHEHUE HE SIBIISICTCS
JIMHEHHBIM

Pemiate TekcToBbBIE 3a/1auM alreOpandeckuM CIoCOOOM C MOMOILBIO
COCTABJICHUSl YPAaBHEHMsI MM CUCTEMBI JBYX YpPaBHEHUH C IByMS
[IEPEMEHHBIMU

[IpoBOINTE NpOCTEUIINE WCCIECIOBAHNUS YPAaBHEHUHM M CHUCTEM
YpaBHEHHWH, B TOM YHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBICHUN (HalpuMep, YCTaHABIIMBATh, UMEET JIM ypaBHEHHE
WIN CHCTEMa YPaBHEHUH pelleHns, €ClId UMEET, TO CKOJIBKO)

Pemlare nuHEMHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PeIIeHHe HEPABEHCTB HAa YMCIIOBOM MPSAMOM, 3aITUCHIBAThH
peLIEHHE C OMOIIBI CUMBOJIOB

Pemrate cucTeMbl JMHEHHBIX HEPABEHCTB, CHCTEMbI HEPABEHCTB,
BKJIFOUAIOIINE KBaJPAaTHOC HEPABCHCTBO, HM300paXkaTh peEIICHHE
CHCTEMBI HEPABEHCTB Ha YMCIIOBOM MPSIMOH, 3alMCHIBATh PEIICHUE C
MIOMOIIBI0 CHMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA IIPU PEIICHUH Pa3JIMYHBIX 3a/1a4

OyHKIMU

3.1

3.2

33

PacniosHaBaTh ~ (yHKIMHM  W3y4eHHBIX  BUAOB.  [loka3bIBaTh
CXEMaTHYECKH pACIOJOKEHHEe Ha KOOPAWHATHON  TUIOCKOCTH
rpa¢pukoB QyHkumi Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3Ha4eHUH K03()(UIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIUH

[Toka3piBaTh CXEMaTHUECKH pAacIOJIOKEHHE Ha KOOPIWHATHOM
wiockoct rpadukoB GpyHKIMH Buaa y = VX, y = [X| ¥ omuckiBaTh
CBOMCTBA (PyHKLUI

Crpouth M u300paXkaTb CXeMaTU4YeCKH TpaduKH KBaApaTHUYHBIX

(GyHKIMA, ONMUCHIBATH CBOMCTBA KBAJAPATUYHBIX (YHKIMH MO WX
rpapukam




Pacrnio3HaBaTh KBaapaTtuuHyo (QyHKIHIO 10 (opMmyse, NPUBOIUTH

34 MIpUMEPBl KBAIPATUYHBIX (YHKIMA W3 PEabHOW KU3HU, (U3HKH,
rEOMETPUH

4 Apudmerndeckas 1 reOMETpUIECcKas IpOrpeccuu

41 Pacrnio3HaBaTh apu(MeTHUECKyI0 W TE€OMETPUYECKYIO MPOTPECCHH
IIPY Pa3HbIX crioco0ax 3aaHus
BBINONHATE BBIYMCIEHUS C UCHOJIb30BaHUEM (HOpMyYJ n-TO 4ieHa

4.2 apu(METHUECKON U TeOMETPUIECKOI MPOrpeccuii, CyMMbI TIEPBBIX N
4JICHOB

43 N300paxathb | MICHBL  NOCHEJOBATENBHOCTH — TOMKAMH  HA
KOOpPJMHATHOM IIOCKOCTH
Pemiate 3a1a4n, CB3aHHbBIE C YUCIOBBIMU IIOCIIEIOBATEIBHOCTSAMY, B

4.4 TOM 4YHCJI€ 33Jaud U3 peaIbHOM KHU3HU (C HCIOIb30BAaHUEM

KaJbKYJISITOPa, HU(POBBIX TEXHOIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 Uucna v BBIYUCIECHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0/] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsTHE panMoOHaNbHOrO 4YMCia, 3allCh, CPaBHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YUCEI
12 Apudmerndeckue qelcTBUSA € pallMOHATIBHBIMY YnCiIaMu. Pemenue 3a1a4 u3
' peasibHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 Crenenb ¢ HaTypaJlbHbIM IIOKa3zaTelleM: OIpejesieHHe, NpeoOpa3oBaHHe
BBIPAYKEHUI HA OCHOBE ONPEENICHNUS, 3aIIUCh OOJIBIINX YUCEI
14 [IponeHThI, 3amUCh MPOLEHTOB B BUAE ApoOU M IpoOH B BHUJE MPOLEHTOB.
Tpu ocHOBHBIE 331a4u Ha IPOLIEHTHI, PELICHHE 3a7a4 U3 PEAIbHOM IPAKTUKHU
15 [IpumeHeHne NpPU3HAKOB JEIMMOCTH, pa3JIOKEHWE Ha MHOXHUTEIU
HaTypaJbHbIX YUCEIl
16 PeanbHble  3aBucumMocTH, B TOM uucie OOpsMas U oOpaTHas
IIPONIOPLIMOHAIBHOCTH
2 AnrebpanyecKkue BoIpaKeHUS
21 IlepemenHbIe, YMCIOBOE 3HAYEHHE BBIPAXKEHHUSI C IEPEMEHHOM. [lomycTuMbIe
3HAYEHUS TIePEMEHHBIX
29 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMHU B BUAE (HOPMYJIBL.
Brruucnenus no ¢popmysiam
23 [IpeoOpa3oBanne OYKBEHHBIX BBIPAKEHUH, TOXKJIECTBEHHO paBHbIE
BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIEM
25 OpnowieHsl 1 MHOroueHsl. CreneHs MHOrowieHa. CloKeHue, BBIYUTaHNUE,
YMHOKE€HUE MHOTOWIEHOB
@opMyJibl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBl U KBajapaT
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEIN
3 YpaBHeHUs
31 VYpaBHEeHHE, KOpPEHBb ypaBHEHU, MpaBiia npeoOpa3oBaHusl ypaBHEHHMS,
PaBHOCHJIBHOCTh YPaBHEHUI
39 JIuneliHOe ypaBHEHHE C 031H0171 nepeMeHIiIofI, YUCJIO KOPHEH JIMHEMHOTO
YpaBHEHUS, PELIEHUE JIMHENHBIX YPaBHEHUM
33 CocraBnenune ypaBHefII/Iﬁ I10 YCJIOBHUIO 3a/1a4uM. PeleHne TeKCTOBBIX 3a1a4 ¢
MTOMOIIBIO YpaBHEHUH
34 JIuneiHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauk
Cucrema nByX JMHEHHBIX YPaBHEHHM C JIByMs IepeMEHHbIMH. PemeHune
3.5 CHCTEM ypaBHEHHH crioco0oM nozicTaHoBKH. [IpuMepbl penenns TeKCTOBBIX
3a/1a4 ¢ IOMOUIBbIO CUCTEM YPaBHEHUN
4 Koopaunatse! u rpapuku. yHkuuu




4.1 KoopaunaTa Touku Ha npsiMoit
492 I’II/ICJIO]EBIG IIPOMEXKYTKH. PaccTosiHue MeK 1y AByMS TOUKaMU KOOPAUHATHOU
psAMOI
43 [IpsimoyronbHas CHCTEMa KOOPAMHAT, OCH Ox u Oy. AGcuucca u opavHaTa
TOUYKHM Ha KOOPJMHATHOM IJIOCKOCTHU
44 [Ipumepsl rpzi(bHKOB, 3aJaHHbIX (opmyiamMu. UTeHne TpaguKoB peasbHBIX
3aBUCUMOCTEHN
4.5 [Tonstue pynkiuu. I'paduk Gynkiuu. CBoiicTBa PyHKITUN
4.6 JIuneiinas pynkuus, e€ rpaduk. I'paduk Gpynkmm y = [X|
47 Fpa(pnqecE(oe pELIEHHE JIMHEMHBIX YPABHEHHM H CUCTEM JIMHEWHBIX
yYpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Uucna v BBIYUCICHUS
11 KBanpatusiii kopeHp u3 uyucna. [loHsaTtue o0 uppaloHaIbLHOM YHCIE.
' JecsitTuunblie MPUOIMKEHUS UPPALMOHATIBHBIX YHCE
CpoiicTBa apuMeTHYeCKUX KBaJpPaTHBIX KOPHEHM M UX MPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHUCJIOBBIX BBIPOKCHUI u BBIYUCIICHHSIM.
JleficTBUTENBHBIE YKCTIA
1.3 Crenens ¢ nenslM nokasareneMm U e€ corictsa. CtaHaapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaXeHUs
71 KBanpaTtHblii TpEX4seH, pa3IoKEHHE KBAaJpaTHOrO TPEXUYIEHA Ha
MHOXKHUTEITN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0Opandeckoi 1poou
2.3 CrnoxeHue, BBlYMTaHHE, YMHOXKEHHE, JIeJICHHE alre0pandeckux apooei
2.4 ParmonanbHble BEIpaXXEHUS M UX ITpeoOpa3oBaHue
3 YpaBHEHMsI U HEPABEHCTBA
31 KBagpatHoe ypaBHeHHe, (opMyla KOpHEH KBaJpaTHOIO YpaBHEHHUS.
Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOISAIINUXCS K TUHEWHBIM U KBAIPATHBIM
3.3 [Ipocreiinme qpoObHO-pallOHAIbHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTaUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU U CUCTEM
34 JINHEMHBIX YPAaBHEHUM C ABYMs NepeMeHHbIMU. [IpruMepsl pereHust cuctem
HEJIMHEWHBIX YPAaBHEHUH C IByMS IEPEMEHHBIMU
3.5 Perrenue TeKCTOBBIX 331a4 aJireOpandeckuM crocoOom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIJIBHOCTb HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJTHON NEPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHOM
4 OyHKIMU




41 [Monartue @ynkuuu. OOIAcTb ONpeneNeHUuss M MHOXKECTBO 3HAYCHUI
) dyukmun. CriocoObl 3a1aHust QyHKIUI
4.2 I'paduk pynkmu. UYrenue cBoicTB GyHKIMH 110 €€ TpaduKy
4.3 [Tpumeps! rpadukoB PYHKITUN, OTPAXKAIOMINUX PEeaTbHBIE TIPOIIECChI
44 @OyHKIUY, ONUCHIBAIOLIME NPAMYI0 U OOpaTHYIO NPONOPLUOHAIbHbIE
) 3aBHCUMOCTH, UX rpauKu
4.5 OyHKUMU y =x% y = x°
4.6 Oyukmmn y = [x, y = |x]
4.7 ['paduaeckoe pernieHue ypaBHEHHI M CHCTEM YPaBHCHUIA
9 KITACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BBIYMCIECHUS
1.1 PannonanbHple uyucia, MppalMOHAIbHBIE YHMCIA, KOHEYHblE U OECKOHEUYHbIE
' JIECATHYHbBIE POOH
MHOXECTBO  IEHCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
12 OECKOHEYHbIE JECATHHbIE npobu. B3auMHO OaHO3HAYHOE COOTBETCTBHE
MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHUCEI M KOOPAUHATHON IPSMOM.
CpaBHeHuE 1eHCTBUTENbHBIX YUCEI
1.3 Apudmerndeckue ASUCTBUS C ACHCTBUTEILHBIMU YHCIIAMU
W3mepenus, npubdamxeHus, olleHkH. Pa3mepbl 00bEKTOB OKpYKaroIIero Mupa,
14 JUINTEJIBHOCTh TPOLIECCOB B OKpy»katomeM mupe. [IpubmmkéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTH Npubamxenus. Okpyriaenue uucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYUCIICHUN
2 VYpaBHEHHUsI U HEPABEHCTBA
2.1 YpaBHEHHUs C OQHOW ITIEPEMEHHON
22 JInneliHoe ypaBHeHue. PenieHne ypaBHEeHUN, CBOAAIIMXCS K JIMHEUHBIM
2.3 KBanpatHoe ypaBHeHue. PelieHne ypaBHeHH, CBOASIIUXCS K KBaJPaTHBIM
24 EI/IKB"a)lpa‘:[HOG YPaBHEHHE. [IpuMepsl pemieHHs ypaBHEHHHW TpPETbe U
4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKUTEIN
2.5 Pemenue 1po6HO-paliMOHAIBHBIX YPaBHEHHUH
2.6 CucreMsl ypaBHEHUI
2.7 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU U €r0 TpauK
2.8 Pemenne cucreM qByX JTMHEHWHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU
29 PemeI{He CHUCTEM JByX YPaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a APYyroe —
BTOpPOH CTENEHU
2.10 I'paduueckas MHTEPIIPETAIU CUCTEMbI YPaBHEHHH ¢ ABYMS IEpEeMEHHBIMU
2.11 Perienue TeKCTOBBIX 33a1au alre0OpandeckuM crocoOoM
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB € OJHOW NTEPEMEHHOMN
2.14 Pelmienue cuctem JIMHEHHBIX HEPABEHCTB C OAHON NEPEMEHHOM
2.15 KBanpaTHble HepaBeHCTBA




['padmyeckass MHTEpIIpeTavsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
HEePEMEHHBIMU
3 OyHKIMHU
31 KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, koopanHaThl
BEPIINHBI TapaldoJibl, 0OCh CAMMETPUHU TTapadoIIbl
3.2 ['paduxu Gynkmii y=kx, y=kx+b 1 UX CBOHCTBa
33 ['paduxu GyHkuit y=k/x, y = x° 1 UX CBOHCTBa
34 I'paduku GyHKIMI , 1 KX CBOMCTBA
4 YucioBble OCIE0BATEIBHOCTH
41 Onpenenenue u cnocoObl 3aJaHNUs YMCIOBBIX MIOCIEI0BATENbHOCTEN. 3a1aHne
MOCIIE0BATEIHLHOCTH PEKYPPEHTHOU (popMyIioii U hopMyIIOi n-To dieHa
49 Apudmernueckast mnporpeccus. Dopmyiabl n-ro 4wieHa apuPMeTHYECKOn
IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB
43 I'eomerpuueckass mnporpeccus. @PopMmyibl n-ro wieHa TI€OMETPUUYECKON
IIPOIPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB
4.4 N300pakeHre WiIeHOB apu(PMETHYECKO M TEOMETPHUYECKOW MpOrpeccuit
TOYKaMH Ha KOOPJMHATHOM MII0CKOCTH. JIMHEHHBIN U SKCIIOHEHIIMATIbHBIN POCT
4.5 C1o’kHbI€ NPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/ILHON NPOrPAMMbl OCHOBHOI'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

VYMeHue oIepupoBaTh MOHATUAMHU: MHOXECTBO, IOJIMHOXECTBO,
ornepanuy HajJ MHOKECTBaMHU; YMEHHUE OIEpUPOBATH HOHSITHUSIMMU:
rpad, cBA3HBIN rpad, nepeBo, LUK, IPUMEHITh UX IPU PEIICHUU
3aja4; yMEHHE UCIONb30BaTh TIpapHUuecKoe IpelCTaBICHHE
MHOXECTB [yl ONMCAaHUS PEANbHBIX HPOLECCOB M SIBICHHUH, MpH
pEeIlIeHUH 3a]1a4 U3 IPYruX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBarh MOHATHAMU: ONPEJEICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJIUTH INPUMEPBl U KOHTPIPUMEPBHL, CTPOUTH
BBICKA3bIBAaHUS U OTPUIIAHUS BBICKA3bIBAHUI

YMeHue onepupoBaTh MOHATUSIMH: HATypPaJIbHOE YUCIO, MPOCTOE U
COCTaBHOE 4YHUCIO, JAEIMMOCTb HAaTypajbHBIX YHCEN, IPU3HAKU
JIEIUMOCTH, L[EJ0€ YKCIO0, MOIYJb YKcia, OOBIKHOBEHHAs IpoOb U
JecsiTU4Has ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pAalMOHAIBHOE YHCIIO,
UPpAlMOHATIFHOE YHCIIO, apu(METHYeCKUl KBaJpaTHBIA KOPEHB;
YyMEHHE BBINOJHATH JEHUCTBUS C 4YHCIAMH, CpaBHUBATh W
YHOPSIOYMBATh YHWCA, MPEACTABIATH YHCIA Ha KOOPAMHATHOM
MPSIMOM, OKPYTJISTh YHWCIA; yMEHHUE JelaTh MPUKUIKY U OICHKY
pe3yibTaTa BBIUUCIECHUN

YMeHue onepupoBarh NOHATUAMHU: CTENEHb C LEJBIM I0KA3aTeNeM,
apuMeTUYECKHUI KBaJIpaTHBIM KOPEHb, MHOTOUJIEH, aJIreOpandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaldbHOW CTEHECHH
OOJpIlle €AMHUIBI, YMEHHE BBITOJHATH PAacu€Thl MO (QopMyiam,
npeoOpa3oBaHus IENbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHAMHM, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE C HUCHOIb30BaHHWEM (OpMyd pa3HOCTH KBaApPaTOB H
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHue onepupoBath NOHATHAMU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHE
C OJHOW TNEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHUE pellaTh JUHEHHBIE U KBAPATHHIE YPAaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHUS C OJHOW MEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YpaBHEHUH, JINHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJ[paTHble W JIpOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOU
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 337a4 U3 JPYTUX IPEAMETOB
U TpaKTUYECKUX 3aJa4y; YMEHHE MCIOIb30BaTh KOOPJIWHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTbh JJISi M300pakeHUs pereHHi
YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QyHKIUSA, TpaduK GYyHKINH, HYJIH
(GYHKIMH,  TPOMEXYTKHM  3HAKOIOCTOSHCTBA,  MPOMEXYTKHU
BO3pacTaHMs, yObIBaHUS, HAWOOJbIIEC M HAUMEHbIIECE 3HAUYCHMS
byHKUIMY; yMEHHE OIIEpUpPOBATH HOHSTHSIMU: npsimast




PONOPIHUOHATIBHOCTD, JIMHEHHAS PYHKLUS, KBaApaTUIHAs PYHKLINS,
oOpaTHas TNPONOPHUOHAIBHOCTh, Napaboia, rumepOoia; yMeHHe
ctpouth rpaduku  GYHKUMH, HWCHONB30BaTh Trpaduku IS
OIIpEJICTICHNs] CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, JUIS pEIICHHUS
3a7a4 U3 JPyrux y4eOHBIX MPEIMETOB U PEalTbHOM JKU3HU; YMEHUE
BBIPAXATh (OPMyJIaMU 3aBUCUMOCTH MEKIY BEITHYHMHAMH

Ymenue OIepupOBaThH MOHSTUSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATEIBHOCTEH, (HOPMYIIBI CYMMBI U
o0u1ero wjieHa Ipu pelIeHUHU 3a/ad, B TOM YUCIE 3a/ad U3 Jpyrux
y4eOHBIX MPEIMETOB U PEATbHOM KUZHU

VYMeHue pemaTh 33a4d pa3HbIX TUIOB (B TOM YHCIIE Ha MIPOLEHTHI,
JIOIM U 4YacTW, JIBU)KEHUE, paboTy, LIEHy TOBapOB U CTOMMOCTH
HOKYIIOK U YCIIyT, HAJIOTH, 3a7jau U3 00JacTH YyIpaBIeHUs JINYHBIMU
U CeMEWHbIMH (PUHAHCAMH); YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPAaBEHCTBA W CHUCTEMBbI II0 YCJIOBHIO 3aayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHNE U OLEHUBATH I1PaBI0I0J00HOCTb
[IOJIyYEHHBIX PE3YJIbTATOB

YMeHue oneprupoBaTh NOHATUAMU: PUTypa, TOUKA, OTPE3OK, Mpsmas,
ayd, JIOMaHasl, yroi, MHOTOYT'OJIbHUK, TPEYIrOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHMH TPEyroJbHUKHY,
NPSMOYTOJNBHBIN TPEYroJbHHUK, MenuaHa, OWCCEeKTpUca M BBICOTA
TPEYToJIbHUKA,  YeTBIPpEXYTOJbHHUK, Mapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypamH;
YMEHHE peliaTh 3a/a4d, B TOM YHUCIIE€ U3 MOBCETHEBHOM JKM3HM, Ha
HaXO0XJIEHNE F€OMETPUUECKHUX BEIUYHMH C IPUMEHEHUEM U3YyUYEHHBIX
CBOICTB Quryp u ¢pakroB

10

11

12

YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYTOJILHUKOB; MapaJlIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX,
yrojl MEXIY MpsIMbIMH, NEPIEeHAUKYISp, HAKJIOHHAs, MPOEKIHs,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUs
OTHOCHUTEJIBHO TOYKH M NPSMOW; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mopobue  ¢uryp, MapaJyIeIbHOCT |
NEePIEHINKYISIPHOCTh MPSIMBIX B OKPY’KaIOILIEM MUpE

YMeHue omnepupoBarh MOHATHAMH: MJIMHA, PAacCTOSHHUE, YIoJ
(BeMMYMHA yTJIa, CHHYC U KOCHHYC yTja TPeyroJIbHHKaA), IUIOMIAb;
YMEHHE OLIEHUBATh pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpPE; YMEHHE MPUMEHATh (OpMyNbl MepUMeTpa U IUIOUIaau
MHOT'OYTOJIEHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAN Kpyra, oobema
MPSIMOYTOJIBHOTO MapajieienuIea; yMeHUe NMPUMEHITh MPU3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEyTOJIbHHKA,
teopemy Iludaropa, TpUTrOHOMETpUYECKHUE COOTHOIICHUS JUIS
BBIUMCJIEHMS JUIMH, PACCTOSIHUH, IIIOMIAAeH

YMmenue wu3o0paxarb IUIOCKME GUIypel M UX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPBl OT PYKHU, C IOMOUIBIO UYEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WJIU
CHUMBOJIBHOMY OIIMCaHMIO




13

14

YMeHue omnepupoBaTh MOHATHUSAMHU: MPSIMOYIOJIbHAsE —CHUCTEMa
KOOpJIMHAT, KOOPJAMHAThl TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpAa HAa YMCIO, CKaJSIPHOE IPOU3BEACHUE
BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPbl M KOOPAWHATHI ISt
MIPE/ICTABJICHUS JAHHBIX W PEIICHMS 3a7a4, B TOM YHCIE U3 JAPYTUX
y4eOHBIX MPEIMETOB U PEATbHOM KU3ZHU

YMeHue onepupoBaTh IOHSTUSAMHU: CTOJIOMKOBBIE U KPYIOBbIE
qUarpaMMbl, TaOJMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,
HauOoJIplllee U HaMMEHbIIIee 3HAYEeHUs, pa3Max YMCIOBOro Habopa;
YMEHHE W3BJEKaTh, MHTEPIPETUPOBATE U  MPEOOpPa3OBBIBATH
MHpOpMaLIMIO, NPEACTaBICHHYI0 B Ta0lIMLIAX M Ha JAuMarpamMmax,
OTpaKaroIlyl0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
SBJICHUH; yMEHHE paclO3HaBaTh HW3MEHUUBBIE BEIUYMHBI B
OKpYXarolleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIyYalHBIM OMBIT (CITydalHBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy4alfHOTO OTBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOSITHOCTH CIYYalHBIX COOBITHH B OMBITAX C
PaBHOBO3MOXHBIMH 3JIEMEHTAapPHBIMUA COOBITUSIMU; YMEHHUE peIlaTh
3aJjaud METOJOM OPraHW30BaHHOTO Mepedopa U ¢ MCIOJIb30BaHUEM
npaBUia YMHOXKEHHSI, YMEHHE OLIEHUBATh BEPOSITHOCTU PEaTbHBIX
COOBITHI U SBIIEHUI, MOHUMATh POJIb MIPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAlOIIEM MHpPE U B JKU3HU,
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEI M €T0 POJIBI0 B MAaCCOBBIX SIBIICHHSIX

16

YMeHue BbIOMpaTh MOAXOASIINNA HW3YYEHHBIH METOJ Ul pELICHUS
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH NPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTACIIbHBIC BBINAIOIIMECS PE3YNIbTATHI,
IIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, PUBOJIUTH
IpUMEPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B
OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Uucna u BIYUCTIECHUS
1.1 HarypanbHble U nenbie yuciua. [Ipu3Haku AeIMMOCTH LEIbIX YHCel
12 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHI, OECKOHEYHBIE
' MEPHOINICCKHE TPOOH
13 Panmonaneubie uncna. Apudmernyeckue omnepanuu ¢ parMoHaIbHBIMU
qrcIaMu
1.4 JetictButenbHble yncia. Apu(pMETHYECKUE ONEPAU C JIeHCTBUTEIbHBIMU
YUCIIAMH
15 [TpubnmxEnnbie BBIMMCICHUA, NPaBUIA OKPYLICHUA, NMPHKUAKA U OLEHKA
pe3ysbpTaTa BEIYUCICHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpa)XKE€HHUS (BBIPAXKEHUS C IEPEMEHHBIMH )
29 Crenens c menbiM mokaszareneM. CTeneHb C pallMOHAJIBHBIM IMOKa3aTeJIeM.
CaoiicTBa cTenEHU
2.3 MHoOro4JieHsbl
24 Anrebpanueckas 1poob
25 ApudpmeTnueckuii  KOpeHb  HaTypaJibHOM  ctemenu.  JlelicTtBus ¢
apuQMeTHUYECKUMU KOPHSIMH HAaTypajJbHOU CTEICHH
3 YpaBHEHHs 1 HEpaBEHCTBA
31 Lensie I/IU,Z[pO6HO—paI_II/IOHaJ'IBHBIe ypaBHeHUs1. CHUCTEMBI U COBOKYIHOCTHU
ypaBHEHUM
32 Ilenble u npoOHO-paloHaNbHBIE HepaBeHCTBA. CHCTEMBl U COBOKYIHOCTH
HEPaBEHCTB
3.3 Pemenue TeKCTOBBIX 3aa4
4 UwucioBbie OCIEI0BATEILHOCTH
4.1 ITocnenoBaTeabLHOCTH, CIIOCOOLI 3aaHUs TOCIEI0BATEILHOCTEN
49 Apudmerndeckass U reoMerpuyeckas mnporpeccund. Dopmynia  CIOKHBIX
MIPOLICHTOB
5 OyHKIMH
@Oyukims, cnocoObl  3amanus  ¢yHkuuu. I'padpuk  ¢yHkuuun. OOGnacTb
oTpeieNIeHUsI U MHOKeCTBO 3HadeHuH pyHkiuu. Hymu pyaknuu. [TpomexyTku
5.1 3HAKOIMOCTOSHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (PYHKIMH. MakCUMyMBI U
MUHUMYMBI (pyHKIIMU. Hanbospiiee m HamMeHbIlee 3HaYeHHE (DYHKIIMH Ha
MIPOMEKYTKE
6 KoopanHatsl Ha npsMOi M TJIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBBI KOOPAMHATHI HA TFIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyroabHUK




7.3

MHOroyrojibsHUKI

7.4 OKpy’KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpuuecKiuX BEIUYUH
7.6 BekTopsl Ha 10CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METO/INUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Anre6pa, 7 ximace/ MaxkapseraeB FO.H., Munmtok H.I'., Hemkos K.U. u
npyrue, AknronepHoe oobmectBo «3natenscTBo «IIpocBemnierues

» Anrebpa, 8 kmacc/ MakaperueB FO.H., Munmtok H.I'., Hemkos K.W. u
npyrue, AxunonepHoe oomectBo «M3natensctBo «IIpocsenienue»

» Anrebpa, 9 kinacc/ MakaperueB FO.H., Munmtok H.I'., Hemikos K.1. u

APYruce, AKHI/IOHCpHOG O6HI€CTBO «I/I3I[3TGJII>CTBO «HpOCBCIHeHI/IG»

METOIUYECKHUE MATEPHUAJIBI IJ1 YUUTEJISA

* KM 1o anrebpe k yueonuky MaxkapsrueBa FO.H.

*I[loco6ue ansa noaroroBku ydammuxcs k OI'D mox penakuuent Smenko
N.B.
INPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://oge.sdamgia.ru/

https://www.time4math.ru/

https://infourok.ru

https://onlinetestpad.com/
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