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MNOACHUTEJIBHASA 3AIINCKA

Anrebpa sBIS€TCS OJHMM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOILEro
o0Opa3oBaHMs: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX TUCIUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOJIOJDKEHHUS 00pa30BaHMs M B TIOBCEAHEBHOM kMU3HU. PazButue y oOyyarommxcs
HAYYHBIX TPEACTABICHUA O TMPOMCXOXKACHUU U CYHUIHOCTH anreOpanyecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MPUPOJEC W OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOCIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUs, HEOOXOIMMBIX AJIsl aJalTalliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3ydyeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTh CBOW JCHCTBHSI W BBIBOJHI,
dbopMynnpoBath yTBepKAeHUsI. OCBOEHUE Kypca ainredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOI0 MBIIUIEHUS] O0O0YyYarolMXCs: OHM HCHOJB3YIOT JAECIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJIeHUs, 0000LIEHNE U KOHKPETU3alNI0, a0CTparupoBaHue u
ananoruto. OOydeHwe  aireOpe  mOpeAnojiaraeT  3HAUYUTENbHBIA  00BEM
CaMOCTOSITENIFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
pelIeHre 3aa4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIIA 00yYEeHHUS.

B ctpykType nporpamMmmsl yueOHOTo Kypca «Anredpay i1 OCHOBHOI'O OOIIEro
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COACPKATeIbHO-METOANYECKUE JIMHUU:
«Uncna W BBIYUCICHUA», «AJreOpandecKkue BBIPAKCHHUS», «YpaBHEHUS W
HepaBeHCTBa», «DyHkimm». Kaxmas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOJIEHUCTBYS €
JpyrMMH €ro JHHUAMH. B Xone wu3yudeHuss ydeOHOro Kypca o0Oydarommmcs
MPUXOJIUTCS JIOTHYECKH PACCYKAaTh, UCIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMmy Y4eOHOTO Kypca «Anredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTtuueckoro ssbpika. CopaepkaTenpHOW |
CTPYKTYpPHOM OCOOEHHOCTBIO YueOHOTO Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXUT OCHOBOM ISt
JaNbHENIIEr0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIUXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JIJIsl IOBCETHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOUIEro 0O0pa3oBaHUs



CBS3aHO C PAlMOHATBHBIMH W HUPPANMOHATHHBIMH YHCIAMHU, (HOPMHUPOBAHUEM
MPEACTABICHUN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHUS YUCIOBOM JTUHUU
OTHECEHO K CpeHEMY 0011IeMy 00pa30BaHMUIO.

Copeprkanue AByX anreOpandeckux JIMHUN — « Alredpanieckue BhIPaKEeHUsD
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOyYaIOIIUXCS
MaTEMaTHYECKOT0 armapara, HeOOXOAMMOTO I PelIeHUs 3aJad MaTeMaTHKH,
CMEKHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHusl y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIBHBIX
BbIpaKEeHM. AnreOpa IEMOHCTPUPYET 3HAYECHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MaTEMAaTUYECKUX MOJEJIEH, OIMCAHMUS TMPOLUECCOB U  SABJICHUU
peanbHOro Mupa. B 3amaun o0yuenust anredpe BXOAAT TaKKe JalbHEHIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIMMOTO, B YACTHOCTH, JJISI OCBOSHHUS Kypca
uHQOpMATUKUA, ¥  OBJAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCYKJCHUHU.
[IpeoOpa3zoBaHre CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpaxeHUS,
CIIOCOOHOCTEM K MaTeMaTUYECKOMY TBOPYECTRY.

Conepxkanue GyHKIMOHAIbHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TOJIyYEHHUE
oOy4JaronMMHCs 3HaHUM O (PYHKUMSIX KaK BaKHEMIEH MaTeMaTUYECKON MOJENH
JUTSI ONTMCAHUS U UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmrectBe. M3yueHue maTepuaa criocoOCTBYET pa3BUTHIO Y 00YUAIOIIUXCS YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMaTUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Trpaduueckue, BHOCUT BKJIaad B (QopmupoBaHue
MPEACTABICHUI O POJIM MATEMATHUKHU B PA3BUTUU LIMBUIU3ALNU U KYJIbTYPBHL.

CornacHo yueOHOMY ImaHy B 7-9 kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIOIIUE OCHOBHBIC pa3/elibl COMCPIKAHMS:
«Yucna u  BBIYHCICHUS», «AnreOpanueckue BBIPOKCHUS», «YPaBHEHUS U
HEPABEHCTBA», « DyHKIUW.

Ha usyuenue yue6Horo kypca «Anredpa» orBoaurcs 306 gacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Heziento), B 9 kimacce
— 102 4gaca (3 gaca B HeACIIO).



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 €
palOHAJIBHBIMUA YKCIIaMU. Pelenne 3axad u3 pealbHOW NPAKTUKW HA 4acTH, HA
JpoOu.

CreneHb C HaTypalibHBIM IIOKa3aTeJeM: OIpe/esieHrue, MpeoOpa3oBaHue
BBIPOKEHUI HA OCHOBE OIpe/eNIeHus, 3auch O00NbIIKUX yncen. [IpoleHTsl, 3anuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOU B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

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

AuredpanvyecKue BbIPpaKEHUA

IlepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKECHUSA C IIEPEMEHHOMU. JlommyCcTUMBIE
3Ha4YeHUA NepeMeHHbIX. [IpencraBiaeHue 3aBUCUMOCTH MEKly BEJIMUMHAMU B BUJIE
¢dbopmyiibl. Beruucnenus no ¢popmynam. [lpeodpazoBanue OyKBEHHBIX BbIpaKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXKEHHS, IMpaBWiIa MpeoOpa3oBaHUS CYMM H
MPOU3BEJCHUH, PAaBUIIa PACKPBITHS CKOOOK U MPUBEJAEHUS OJOOHBIX CIaraeMbIX.

CBoNiCTBa CTENEHH C HATyPAJIBHBIM MOKA3aTEJIEM.

OnHouwieHsl 1 MHOTOWIEHBI. CteneHb MHOTOWIeHa. CloXKeHue, BHIYMTAHMUE,
YMHOXEHHE MHOTO4JIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaAPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iioxkeHne MHOTO4WJICHOB Ha
MHOKHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

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

JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOW, YHUCIO KOPHEH JIMHEWHOTO
ypaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € MOMOILBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C JIBYMs NEPEMEHHBIMH U ero rpadguk. Cuctema aByX
JMHEMHBIX ypaBHEHUU C JBYMs IepeMEHHbIMHU. PerieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKUUU



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

[IpsimoyrosibHas cucrema koopauHar, ocu Ox u Oy. Abciucca U opanHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpadukoB, 3aJaHHBIX (GOPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'padpuk pyHKIMM.
CpoiictBa pynkuuit. Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk dyHkmum y = |x|.
['paduyeckoe pelieHue JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHHI.

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 MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
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 KBaApaTHOTO ypaBHEHUs. Teopema
Buera. PemieHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM W KBaJpPaTHBIM.
[Ipocreiinme qpoOHO-parMOHAIbHBIC YPABHEHHUS.

['padrueckas uHTEpHpeTalvs YpaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHEWHBIX YPAaBHEHHWW C JBYMsS IlepeMeHHbIMHU. l[Ipumepsl pemeHus cucrem
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 OJJHON IEPEMEHHOM.

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.



OyHKINKA, ONMUCHIBAIOININE TMPSMYI0 M OOpaTHYIO MPOMOPIHMOHATHHBIE
3aBHCHMOCTH, uX rpaduku. Pynkunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTACC

Yucia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

CpaBHeHHE JIGHCTBUTENBHBIX 4YHCEN, apu(MeTHYecKue JeHUCTBUSA C
JEWCTBUTEIbHBIMU YUCIIAMHU.

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 ypaBHeHuUe. PelieHne ypaBHEHUN, CBOJSIIMXCS K TUHEUHBIM.

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

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHue TEKCTOBBIX 3ajay
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
WHTEPIIPETaLNs] CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

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

OyHKIMNPYHKIMH

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

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



YucnoBble  mocliie1oBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

[loHATHE YMCIIOBOM TMOCIEAOBATEIBLHOCTU. 3a/laHUE TIOCJIEIOBATEIIBHOCTH
pEKyppeHTHOH dhopMyIiol U HOPMyYJIIOi #-TO YICHA.

Apudmernueckas U reoMerpuyeckas mnporpeccur. QopMynbl n-TO YiEHA
apu(pMETUIECKON U TeOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N3o0paxkeHne ujieHOB aprU(METHUYECKOH M TIeOMETPHUYECKOM IPOTpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOT'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 JOCTH)KCHHUSM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, IMpPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB 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
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM HU
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4eCcKOe BOCIUTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
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
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UeI0BEYECKOM
JEATEIbHOCTH, 3TANoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA Pa3BUTHUS LMBUINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTeMaTU4YECKOW KyJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPblI 310POBbSl H
IMOIMOHAJILHOIO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(ieKCHu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHUE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIEHKH
MX BO3MOXXHBIX MOCIIEICTBUH JJIsl OKPYXKAIOIIEH Cpejibl, 0OCO3HAHUEM TII00aILHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX pelIeHUs;

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 JIIOJIEH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONbITA JPYTHX;

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
KOMIIETEHTHOCTEH, TUIAaHUPOBATh 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 PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE eiiCTBUS

ba3zoBble 1ornueckue aAeicTBu:

e BBIABIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATUN, OTHONIEHWH MEXIYy TMOHATHIMH, (OPMYIHPOBATH
OTpEJICNICHUs]  TMOHSATUW, YCTAHABIMBATh CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3A;

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



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN W IPOTUBOPEUHIA,
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHA, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh T0Ka3aTeIbCTBA MATEMATHUCCKUX YTBEPKIECHUHN (TPSIMBIC B OT
MPOTUBHOTO), MPOBOJWTH CAMOCTOSTEIBHO HECIOKHBIC 0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY K ICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIIEHUs, BHIOMpATh HamboIee MOAXOAAIIMK ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HMCKOMOE M JaHHOE, (OPMHUPOBATH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3HUIIMI0, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIMPOBATH 0OOOIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOIEHUS, UCCIEJOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPEIOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOUHOCTh HH(OpPMALMU, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

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

BBIOMpATh (opMy TMpeACTaBICHUS HWH(DOpMAUUMU U HILTIOCTPUPOBATH
perraemMble 3aJayd  CXE€MaMH, JuarpaMMaMH, WHOW Tpadukod U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(MOpPMAIMU MO KPUTEPHUSIM, MPEAT0KEHHBIM
yUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYXKIACHHUA B COOTBCTCTBUU C YCIIOBUAMUA
H 0cJIsIMH O6IIICHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KATh CBOKO TOYKY 3PCHUSA



B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOJYyUYEHHBINA PE3YyIIbTAaT;

B X0J1€ 00CY’KIEHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
po0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXKIEHUS C CYXKICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, OOHApYXUBATh PA3IMYUE M CXOJCTBO MO3MIIHM, B
KOPPEKTHOH Gopme popMyTupOBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
OPEICTaBISITh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIIEJOBaHMsI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C y4€TOM 3aj1a4 NIpe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

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

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00Cy>XaTh MPOLIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyHIoBbIX (opmax paboTsl (00cyxkaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh pabOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHaMU KOMAaH/IBbI,
OILICHMBATh Ka4eCTBO CBOETO BKJIaga B OOIIMHA MPOAYKT MO KPUTEPHUSAM,
c(OopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC yHUBeEpCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTABJATH IUIAH, AJITOPUTM PELICHUs 3aJa4yu (MU €ro
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 CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS IpoIiecca U pe3yiabTaTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPH PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX 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 BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
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 YIIOPSAJOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyrJsTh ynca.

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

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3IOKEHNE Ha MHOXKUTENIM HATypalbHbIX
quced.

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

AnredpanvyecKue BbIPAKEHUSA

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

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

BrImonHSITh mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM 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 OOIIEr0 MHOXKHUTEJS, TPYIIITUPOBKU CIAraeMbIX, TPUMEHEHUS
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 BBIPAKCHHIA.

YpaBHeHHs U HEPABEHCTBA



Pemwlare yiMHEMHBIE YpaBHEHUS C OJHOM NEPEMEHHOMW, NMPUMEHSSA IIPaBUIIA
nepexoaa OT UCXOIHOI'O YPAaBHEHHS K PaBHOCWIBHOMY eMy. IIpoBepsTsh, saBisieTcs
JIM YUCIIO KOPHEM YPABHEHUS.

[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
IEPEMEHHBIMHU, MI0JIb3YSACh I'pa)UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHU.

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
3aJ1ayy NIOJy4YECHHBIN PE3yJIbTaT.

DOyHKIUU

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

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

OnuceiBaTh C TMOMOIIBI (YHKUMHA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LIEHA, KOJUYECTBO, CTOMMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalW3a MHMOpManuwy,
W3BJIEKATh U UHTEPIPETUPOBATH UH(OPMAIUIO U3 TPAPUKOB peabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kiacce oOyYarONIMICS TOJYYHUT CIETYIOIINE
NpPEeIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadallbHbIE MPEACTABICHUS O MHOXKECTBE JIEHCTBUTEIBHBIX
YKCeN ISl CPAaBHEHUS, OKPYTJIEHUS U BBIYUCICHUHN, N300pakaTh 1€HCTBUTEIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOU IIPSIMOM.

[IpumeHnsaTh mOHATHE apU(PMETUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIOJIb3Ysl MPU HEOOXOAUMOCTH KaJIbKYJSATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEU.

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



AnredpanyecKue BbIPaKeHUs

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

BbITIONHATE TOXAECTBEHHBIE MPE0Opa30BaHUs pallUOHATBHBIX BIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alIreOpandyecKUMH ApOOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUJIECH HA MHOXKHUTEIH.

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

YpaBHeHUs U HEPABEHCTBA

Pewmaty nMHENHBIE, KBaJIpaTHbIE YPAaBHEHUS U PAllMOHAJIBHBIE YpAaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIByX YPABHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JY YpaBHEHUE WIM CHUCTEMAa YPAaBHEHUM PEIICHHS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT CIOBECHON (OPMYIMPOBKH 3aqaud K €€ anreOpandeckoi
MOJIEIA C TIOMOIIBID COCTABJICHUS YPAaBHECHUS WM CHUCTEMBl YPaBHEHUM,
WHTEPIIPETUPOBATHh B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MIOJIYYEHHBIN PE3YIIbTAaT.

[IpuMeHATH CBOMCTBA YUCTIOBBIX HEPABEHCTB /JIsl CPABHEHUS, OLICHKHU, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJTHOM NEPEMEHHON U UX CUCTEMBI, JaBaTh rpad)uuecKyto
WJUTEOCTPALIAI0 MHOYKECTBA PEILICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYEHMsI), ONMPEACNATh 3HaUYCHHE (YHKIHUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAeiATh CBOMCTBAa PYHKIMU N0 €€ rpadukKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/x,y=x2, y=x3,y =|x|, y = VX, OIIICHIBATH CBOHCTBA YHCIOBOH (hyHKIHH
o e€ rpaduxy.

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

Yucaa v BIYMCICHUSA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIUOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

BrimonHITh apudMeTruuecKkue ASHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUChMEHHBIE MPUEMBI, BBINOJIHATH BBIYMCICHUS C UpPpalMOHATbLHBIMU
YUCIIaAMU.

HaxoauTe 3HaueHust CTETEHEH ¢ eIbIMU MTOKa3aTeIsIMU U KOPHEH, BBIUYUCIATH
3HAYEHUS] YUCIOBBIX BHIPAKECHU.

OKpyIJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh MNPUKHUAKY pPE3yjbTara
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKEHUM.



YpaBHeHMS U HEPaBeHCTBA

Pemnars nuHeliHbIe ¥ KBaIpaTHBIE yPaBHEHUS, YPABHEHHUS, CBOSIINECS K HUM,
pocTelIne APOOHO-PAIMOHAIBHBIE YPABHEHHS.

Pemate cucteMbl ABYX JIMHEWHBIX YPAaBHEHUU C JABYMsI NEPEMEHHBIMU H
CUCTEMBI JIBYyX YPaBHEHUMN, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

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 Mpe/ICTaBleHUi (yCTaHABIMBATh, 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

Pacno3naBaTh (QyHKIMM U3y4eHHBIX BHUJO0B. I[lOKa3bpIBaTh CcXeMaTHUECKU

pacroJioKeHUe Ha KOOPIMHATHOM TIOCKOCTHU TpaduKkoB PyHKIUM BUuaa: y = kx, y =
kx + b,y =k/x,y=ax2 + bx + ¢, y =x3, y=x, y = |x|, B 3aBUCEMOCTH OT 3HaUCHHi
K02 (PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKIIHIA.

Crtpouth U HU300paXaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIMH 1O UX TpaduKaM.

Pacno3naBaTh KBajpaTUyHyr0 (QyHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCcCH U

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aJaHusl.

BBIMONHATS  BBIYMCIEHHUST C  HCIOJB30BaHMEM (OpPMYJ n-ro 4jeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJICHOB.

N300paxaTh WIEHBI IOCJIEIOBATEbHOCTY TOYKAaMHU Ha KOOPIWHATHOU
IJIOCKOCTH.

Pematpe 3amaun, CBA3aHHBIE C YHCIOBBIMM I1OCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/1a4d U3 PEeaTbHOM JKU3HU (C UCIOJIb30BAHUEM KalbKYJISATOPa, U(MPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3ie/ioB H TeM nudpoBbIe
Ne ni/m P Kounrpoabnbsie IIpakTuueckue (undpp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypchl
1 Uucnia u BeIYKCIICHUS. PariuoHalbHEIS )5 | bubnunoreka LIOK
quciia https://m.edsoo.ru/7f415690
bubnunoreka LIOK
2 1
2 AJICOPAHHCCKHC BLIPKCHILA ! https://m.eds00.ru/7f415b90
bubnunoreka LIOK
1
3 ¥ PABHCHHS! 1 HEPaBCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bu6mmoteka IIOK
. D 24 1 2
4 Koopamwatst u rpaguici. Gymiciun https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
I1 6 1
> OBTOpeHUE 1 0000meHNEe https://m.edsoo.ru/7f415690
OBHIEE KOJIMYECTBO YACOB I10 102 5 3

I[TPOTPAMME




8 KVIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsbl
bubnunoreka LIOK
1 Uucna u Beruucienus. KBajparubie KOpHU 15 hitps://m.cdsoo.ru/7417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 7 bubnunoreka LIOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKe BEIPaKCHUS. 5 | bubnuorexa [IOK
KBanpatHblii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 1 bubnnorexa [JOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubmuoreka [IOK
ypaBHEHUA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 1 bubnnorexa [JOK
ypaBHEHUU https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 v .H 12 1
paBHEHHMs ¥ HepaBeHCTBa. HepaBeHcTBa hitps://m.edsoo.ru/ 741 7af
bu6nunorexa LIOK
8 O .0 5 1
YHICHIH. LCHOBHBIC HOMATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o 4 9 1
YHKUHH. THCTOBLIE QyHKLAH https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
10 IT 0600 6 2
OBTOPEHHE H 0bODIIEHHE https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 3

ITPOTPAMME




9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrpoabnsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypcsl
1 Yucna v Berunciienns. JleiicTBUTEIbHBIC 9 bubnnorexa [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnnorexa [JOK
OJHOM NEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmmoreka [JOK
ypaBHEHUU https://m.edsoo.ru/7f419d08
bubnunorexka LIOK
1
4 YpaBHeHus U HepaBeHCTBA. HepaBencTsa 16 1 hitps://m.cdsoo.ru/7f419d08
bu6mmoreka IIOK
5 o 16 1 2
YHKHHH https://m.edsoo.ru/7f419d08
bu6nmorexa LIOK
5 1
6 YucnoBble OCIEN0BATEIBHOCTH 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 13 1 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 3




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuectBo yacos
Ne n/n Tema ypoka Kontpoasnubie IIpakTunyeckue UICKTPOHHEIE Wi PPOBLIC
Bcero o0pa3oBaTe/bHbIE pecypchl
padoThbI padoThI
1 [ToHsiTHE panOHAILHOTO YKCIIa 1
) Apudmernueckue neiicTBus ¢ |
palMoOHATBHBIMH YHCTIAMU
3 Apudmernueckue T1eUCTBUS C 1
palMOHATBHBIMH YHCTIAMU
4 Apudmernueckue T1eUCTBUS C 1
palMOHANBHBIMH YHCIAMU
5 Apudmernueckue neiCTBUS C |
palMoHAIBHBIMH YHCTIAMU
6 ApudmeTnueckue IeiCTBUS C |
panMoOHAIBHBIMH YHCTIAMU
7 CpaBHeHue, ynopsi0uMBaHue |
palMOHANIBHBIX YHCEI
2 CpaBHeHue, ynops10uYMBaHue |
paIrMoOHATBHBIX YHCEIT
9 CpaBHeHue, ynopsiiouuBaHue |
palMOHANIBHBIX YHCEI
10 CreneHs ¢ HaTypaJbHBIM [IOKA3aTENEM 1 bubmmorexa LHOK
https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypalbHBIM [MOKAa3aTEIEM 1 bubmorexa HOK

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




bu6nmoreka [IOK

12 CreneHp ¢ HaTypaJbHBIM [10KA3aTENIEM hitps:/m.cdsoo.ru/7f42154c
13 CreneHp ¢ HaTypaJbHBIM [10KA3aTEIEM bubmmorexa LOK
https://m.edsoo.ru/7f4218be
14 CreneHp ¢ HaTypaJbHBIM [10KA3aTEIEM
15 Pemennie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLICHTHI U3 pPeaIbHOM MPAKTUKU
16 Pemenrie oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 pPealbHOM MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLICHTHI U3 PeaTbHON MPAKTHKU
13 Pemennie ocCHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pPealbHOM MPAKTUKU
19 [IpusHaku genuMocT, pa3iaoKeHUus Ha
MHOXHUTEN HATYPaJIbHBIX YHCEIT
20 [IpusHaku genuMocTu, pa3iaoKeHUus Ha
MHOXUTEN HATYPaJIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPLIUOHATEHOCTH
” Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
3 Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH
24 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
’5 KonTponbhas pabota no teme

"PannoHanpHEIe ynciia"




bu6nmoreka [IOK

26 bykpettiibie BhIpaxerits https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 DopmyIibl
29 [Tepemennsbie. JlonycTuMblie 3HAUCHUS
MepEMEHHBIX
[Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUH, Bu6morexa LIOK
30 pacKkpbiTHE CKOOOK U IPUBEICHUE https://m.cdsoo.ru/7F41 fafa
MOAOOHBIX CIIaraeMbIX
[Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUH, BuGmorexa LIOK
31 pacKkpbiTHE CKOOOK U IPUBEICHUE https://m.edsoo.ru/ 741470
MOIOOHBIX CIaraeMbIX
[IpeoOpa3oBanne OyKBEHHBIX BHIPAKECHUH,
32 packpbITHE CKOOOK U IPUBEIECHUE
MOIOOHBIX CIaraeMbIX
[IpeoOpa3oBanre OYKBEHHBIX BbIpaKEHUH,
33 PacKphITHE CKOOOK U MPUBEICHNE
MOAOOHBIX CIIaraeMbIX
14 CBoiicTBa CTENEHU C HATYpPaIbHBIM bubnmnoreka [JOK
II0Ka3aTeyieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpPaIbHbIM bubnuotexa [JOK
IOKAa3aTeyIieM https://m.edsoo.ru/7f42154¢
36 CBoiicTBa CTETICHU C HATYPaJIbHBIM bubnmoreka [JOK
I10Ka3aTeyieM https://m.edsoo.ru/7f4218be
bubnmoreka [JOK
37 Mioroebr https://m.edsogru/7f42276e
38 MHoro4yieHbl buommorexa HOK

https://m.edsoo.ru/7f422930




19 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af?
40 CioxeHue, BBIYUTaHUE, YMHOKEHUE bu6nuoreka [IOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAHUE, YMHOKEHHE bu6nmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bubmuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPAIEHHOTO YMHOXEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOTO YMHOXEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 @opMyIIbI COKPALIEHHOTO YMHOXKEHUS bubmmorexa LOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO YMHOKEHUS bubmmorexa LHOK
https://m.edsoo.ru/714241£d2
47 @opMyIIbI COKPALIEHHOTO YMHOXKEHUS brbmmorexa [TOK
https://m.edsoo.ru/714251d0
48 Paznokenre MHOTOWIEHOB HA MHOYKUTEIIH bubmorexa HOK
https://m.edsoo.ru/71423312
49 Paznokenre MHOTOWIEHOB HA MHOYKUTEIIH brbmorexa [OK
https://m.edsoo.ru/7f4237fe
50 Paznoskenre MHOTOWIEHOB HA MHOYKUTEIIH bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Paznoxenre MHOTOWIEHOB HA MHOYKUTEIIH
57 KonTponbhas pabota no teme

"Anrebpanyeckue BeIpaxeHus"




VYpaBHeHue, mpaBuiia mIpeodpazoBaHus

>3 YPaBHEHHUSI, PABHOCUIILHOCTh YPaBHEHUI
JIuHeitHOe ypaBHEHUE C OJTHOM
54 MEPEMEHHOM, PEIICHUE JTUHEUHBIX
ypaBHEHUI
JInHeliHOe ypaBHEHME C OTHOU
55 HepeMeHHO}I;II? peuIeHue JIMHENHBIX bubmmorexa LOK
. https://m.edsoo.ru/7f420482
ypaBHEHUH
JInHeitHoe ypaBHEHHE C OJJTHOU
56 IIEPEMEHHOM, pellIeHre JMHEWHBIX
YpaBHEHUI
57 Pemenue 3aga4d ¢ moMoIbO ypaBHEHHI bubmorexa [TOK
https://m.edsoo.ru/7f42064e
58 Pemenue 3a1ayu ¢ moMOIIbI0 YpaBHEHHMA bubmorexa HOK
https://m.edso00.ru/7f420806
59 Pemrenue 3a1au ¢ moMoIIbIO YpaBHEHHM brbmmorexa [TOK
https://m.edsoo0.ru/7f4209a0
60 Pemrenue 3a1au ¢ moMoILIbIO YpaBHEHH brbmmorexa [TOK
https://m.edsoo.ru/7f420e6e
61 JInHeitHoe ypaBHEHHE C IBYMS bubmuotexa [JOK
MEPEMEHHBIMH U €ro Tpaduk https://m.edsoo.ru/7f427¢32
2 JluneitHoe ypaBHEHHE C TBYMS bubnmoreka [JOK
MepEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH € bubmuoreka LJOK
JABYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C

ABYMS ICPEMCHHBIMHA




CucreMa IByX JUHEUHBIX YPaBHEHUH C

05 JBYMsI IEPEMEHHBIMU
66 CucreMa IByX JUHEUHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU
67 Pemenue cucrem ypaBHEeHHI bubmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pewrenue cucreM ypaBHeHuU brbmmorexa LTOK
https://m.edsoo.ru/7f42865a
69 Pewrenue cucreM ypaBHeHU bubmmorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHU
71 Pemenue cucrem ypaBHEHUI
7 KontposbHas padota nmo teme "JInHelHbIe bubnmnoreka [JOK
ypaBHeHus" https://m.edsoo.ru/7f421044
73 Koopaunata Touku Ha npsiMoi bubamorexa LOK
https://m.edsoo.ru/7f41de76
bubmuoreka [JOK
74 HlHeTOBbIE MPOMEKYTKit https://m.edsogru/7f41dft2
75 UucoBble IPOMEKYTKH
76 PaccrosiHre Mex 1y 1ByMs TOUKaMU
KOOPJIMHATHOW MPSIMOI
77 PaccrosiHne Mexny AByMs TOUKaMH
KOOPJIMHATHOW MPSIMOI
73 [IpssMoyronbHas cucTeMa KOOpIAUHAT Ha bubnmnorexka HOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbHas cucteMa KOOpAMHAT Ha bubmuoreka [IOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41e42a




bu6nmoreka [IOK

IT
80 pUMepsI TpaduKOB, 33JaHHBIX (POpPMYyIaMU hitps:/m.cdsoo.ru/7f41c8a8
bu6nuoreka [IOK
1 IT
8 puMepbI rpaguKOB, 33TaHHBIX (HopMyITaMu hitps:/m.cdsoo.rw/7f4 1ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpMyTaMH
83 UYrenue rpa)uKoB pealbHbIX 3aBUCUMOCTEH bubamorexa LOK
P P https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKOB pealibHBIX 3aBUCUMOCTEH
bubnnoreka IIOK
85 I1
OHATHE (yHKLLHH https://m.edsoo.ru/7f41ef06
86 I'paduk Qpynkumu
N . bu6mmoreka [IOK
87 C
BOFCTEA pysicLi https://m.edsoo.n/7f41£078
bu6mmoteka [IOK
88 i i
CroticTsa dymiimii https://m.edsoo.ru/7141f1fe
bu6mmoteka [IOK
8 Jluneit
? unclinaz pyHiuns https://m.edsoo.ru/7f427282
bu6nuoreka [IOK
0 Jluneit
? unclinaz pyHiuns https://m.edsoo.ru/7f427412
bu6nuoreka [IOK
1 IT HHOM
9 ocTpoeHue rpaduka TMHEHHON (YHKIMH hitps://m.edsoo.ru/7f426d 1e
92 IToctpoenue rpaduka TuHEHHON QyHKINH
93 I'paduk pynkumm y =[x|
94 I'padux pynkuum y =[x|
Kontponbnas paboTa mo teme B OK
95 "Koopaunats! u rpapuku. OyHkum" / nommoreka L1

Bcepoccuiickas mpoBepouHas paboTa

https://m.edsoo.ru/7f41£50a




96 Hroroas koHTpoabHas paboTa / | bubnmnoreka HOK

Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6¢
97 IToBTOpEHNE OCHOBHBIX NMOHIATUI U METOJIOB |

Kypca 7 Kiacca, 000011eHue 3HaHUIA
08 IToBTOpEHME OCHOBHBIX MOHATHI U METOJOB | bubnumoreka [JOK

Kypca 7 kiacca, 000011eHIe 3HaHU https://m.edsoo.ru/7f42932
99 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB | bubnuoreka [JOK

Kypca 7 kiacca, 00001eHIe 3HaHUI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB |

Kypca 7 kiacca, 00001ieHre 3HaHUH
101 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B | bubnuoreka [JOK

Kypca 7 kiacca, 00001eHIe 3HaHU https://m.edsoo.ru/7f42a27a
102 IToBTOpEHNE OCHOBHBIX MOHITUI U METOJIOB | bubnuoreka [JOK

Kypca 7 kiacca, 000011eHIe 3HaHU https://m.edsoo.ru/7f42a900

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




8 KVIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
Nen/m  Tema ypoka Konrpoabnbsie IIpakTHyeckue tupposLIe
Bcero o0pa3oBaTejibHbIE
padoThbI padoThI pecypenr
1 KBanpatHblii KOpeHb U3 YHCIa 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
Bbu6mmoteka [IOK
2 [TonsiTre 06 UppaLIMOHAIILHOM YUCIIE 1 https://m.edsoc]fru/7f42eaaa
3 JlecsiTuuHbIe TPUOTUKECHUS 1
HPPALMOHATIBHBIX YHCET
4 JlecATUYHBIC TPUOIMKCHUS 1
MppaLMOHATIbHBIX YHCET
5 JleicTBUTENbHBIE YNCTIA 1
6 CpaBHeHHE 1eHCTBUTENBHBIX YHCEI 1
7 CpaBHeHME IeWCTBUTENIBHBIX YHACET 1
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9 VYpaBHeHue Buia x> = a 1
10 CBoiicTBa apu(pMeTHUECKUX KBAPATHBIX ) bu6muoreka [IOK
KOpHEH https://m.edsoo.ru/7f42d862
1 CBoiicTBa apu(PMETHISCKUX KBAJAPATHBIX | bubnmnorexa [JOK
KOpHEM https://m.edsoo.ru/7f42d862
12 IIpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH, | bubmuorexa [IOK
COJIEpXKAINX KBaJpPAaTHbIE KOPHHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHue YUCIOBBIX BBHIPAKECHUH, | bubnuorexa [IOK

CoJIeprKallMX KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42ded4




[IpeoOpa3oBaHre YHCTOBBIX BBIPAXKEHUH,

bu6nmoreka [IOK

14
COZEepKalNX KBAaApaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHre YHCTOBBIX BBIPAXKEHUH, bubmmoreka [JOK
coJiepKallluX KBaJApaTHble KOPHU https://m.edsoo.ru/7f42¢262
16 CreneHsb ¢ LIEJIBbIM ITI0Ka3aTeaeM buGnuorexa [IOK
H https://m.edsoo.ru/7f4354a4
CrannmapTHas 3anuch yncia. Pazmepst
00BEKTOB OKPYIKArOIIEero mupa (o
Py pa bubnunoreka LIOK
17 3JIEMEHTAPHBIX YACTHIL 10 KOCMUYECKHUX
https://m.edsoo.ru/7f436098
00BEKTOB), JUTMTEIILHOCTH ITPOLIECCOB B
OKPY’KaloIlleM MHUpE
. bubnnorexa [IOK
18 CBoiicTBa CTEIEHH C LIEJIBIM ITI0Ka3aTeIeM
https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIIEHH C IIEJILIM ITOKa3aTeIEM bubnuorexa [IOK
H https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEIIEHH C IIEILIM ITOKa3aTeIeEM buGnuorexa [IOK
H https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIIEHHU C IIEJIBIM ITOKA3aTEIEM buGnuorexa [IOK
I https://m.edsoo.ru/7f43599a
. bubnuoreka [{OK
22 CBoiicTBa CTEIEHH C IIEIBIM IT0Ka3aTeIeM
https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuneH
24 KBanpathslii TpéxuneH
75 Pa3noxxeHue kBajipaTHOTO TpEXUIeHa Ha bubmuorexa [IOK
MHOKUTETHA https://m.edsoo.ru/7f42£d38
%6 Pa3noxeHne kBapaTHOTO TpEXUJIEHa Ha bubmuorexa [IOK

MHOXHUTCIN

https://m.edsoo.ru/7f42£{d38




KonTponbhas pabora no Temam

, bubnuorexa [JOK
27 Iéi;iﬂ:;}i;;;(;z I;EéIS'TeHeHH' https://m.edsocL>.Iru/7f42eCSO
bubnuorexa [JOK
28 Anrebpanrieckas Apode https://m.edsocL>.Iru/7f430382
29 JlommycTuMble 3HaYEHUS IEPEMEHHBIX,
BXOJIALINX B alre0pandecKkue BhIPaKeHUs
30 JlommycTrMble 3HAaYCHHS TTIEPEMEHHBIX,
BXOJIALINX B aIre0pandecKkue BhIpaKeHUs
31 OcHOBHOE CBOMCTBO aJIreOpandecKou bubnnorexa [JOK
npobu https://m.eds00.ru/7f4308¢6
. bubnnoreka [JOK
32 Coxpauerne apodeit https://m.edso:)_.lru/7f430a8a
. bubnmnorexa [JOK
33 Coxpamenne 1podeit https://m.edSO(]fm/7f430f44
. bubmuoreka [IOK
34 Coxpamenne 1podeit https://m.edSO(]fm/7f430f44
35 CrnoxxeHue, BBIYUTaHUE, YMHOXKEHUE U bubnuoreka [IOK
JIeJIeHUE alredpanyeckux apooei https://m.edsoo.ru/7f43128¢c
36 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U bubmmnorexa [JOK
JIeICHUE aredpandecKux apooei https://m.edso0.ru/7f4315¢0
37 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE U but6mmoreka [IOK
neneHue anredbpandeckux apodei https://m.edsoo.ru/7f4318c2
18 CrnoxxeHue, BBIYMUTaHUE, YMHOKEHUE U bubnunorexa LIOK
JIeICHUE areOdpandeckKux apooei https://m.edsoo.ru/7f431a20
39 IIpeoOpa3oBanue BBIpAKEHHIH, bubmuoreka [JOK

COJIEprKaIIuX aredpandeckue Ipoou

https://m.edsoo.ru/7f43259¢




40 [IpeoOpazoBanue BhIpaXKEHUH, bubnmnoreka HOK
COJIEpIKaIINX aredpandeckue 1poou https://m.edsoo.ru/7f432736
A1 [IpeoOpa3oBanue BbIpaxeHH, bubmmoreka [JOK
coJiepKalux ajaredopandeckue 1poou https://m.edsoo.ru/7f432736
47 KonrponsHas pabora o Teme bubmunoreka [IOK
"Anrebpanyeckas 1poon" https://m.edsoo.ru/7f431d36
bubnnorexa [JOK
43 Keazpartioe ypastierine https://m.edsoi_.lru/7f426ela
44 HenosHoe kBasipaTHOE ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagparHoe ypaBHEHUE bubmmorexa [IOK
https://m.edsoo.ru/7f42eela
46 dopMya KOpHEW KBaJPaTHOTO YpaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f42f158
47 dopMya KOpHEH KBagpaTHOIO YpaBHEHUs bubamorera LOK
https://m.edsoo.ru/7f423{6
48 dopMyna KOpHEW KBaPATHOTO YpaBHEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f42f5a4
bubnmnorexa [JOK
49 Teopema Brtera https://m.edsogru/7f42fef0
bubnmoreka [JOK
>0 Teopema Buera https://m.edsoclfru/7f430076
51 Pemenue ypaBHeHU, CBOAAIIUXCS K bubmuorexa [IOK
KBaJAPaTHBIM https://m.edsoo.ru/7f43¢542
57 Pemrenne ypaBHEHUH, CBOASIIUXCS K bu6muoreka [IOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme 1poOHO-paIOHATIEHBIE bu6muoreka [JOK

ypaBHEHHUS

https://m.edsoo.ru/7f4328c6




54 [Ipocreiimme 1poOHO-paIOHATIEHBIE bubnmnoreka HOK
YpaBHEHUSA https://m.edsoo.ru/7f432bbe
55 Penienue TeKCTOBBIX 3a/1a4 C TOMOIIIBIO bubnuorexa [JOK
KBaJIpaTHBIX YpaBHEHU https://m.edsoo.ru/7f42f75¢
56 Penienue TeKCTOBBIX 3a/1a4 C OMOIIBIO bubmuorexa [IOK
KBaJPaTHBIX YPAaBHEHUU https://m.edsoo.ru/7{42£8{6
57 KontponbHas paboTa mo teme bubnnorexa [JOK
"KBanpaTtHble ypaBHEeHuUs" https://m.edsoo.ru/7f43012
JIuneliHoe ypaBHEHME C IByMs
58 MePEMEHHBIMH, €ro TpaduK, MpUMepPbI
pelieHusl ypaBHEHUH B LENbIX YUCTIaX
JInHeitHoe ypaBHEHHUE C IBYMS
59 MEPEMEHHBIMH, €Tr0 rpaduK, mpuMepbl
pelieHusl ypaBHEHUH B LENbIX YHCTIaX
JIuHeitHOe ypaBHEHUE C IBYMS
60 MEPEMEHHBIMH, €ro IpaduK, IpUMepbI
pelIeHns ypaBHEHUH B LEJIbIX YHCIIaX
61 Pemenue cucrem 1ByX JTUHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
2 Pemenue cucrem 1ByX JTUHENHBIX
yYpaBHEHUH C ABYMS IEPEMEHHBIMU
63 Pemenue cuctem ByX JTUHEHHBIX
ypaBHEHUM C JBYMS TTEPEMEHHBIMHU
64 [IpuMepsl perieHus: CUCTEM HETMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU
65 [Ipumeps! penieHus: CUCTEM HETMHENHBIX

YPAaBHEHUH C ABYMs IIEPEMEHHBIMU




I'padmueckas nHTEpHIpeTallus ypaBHEHUS C

66 JBYMsI IEPEMEHHBIMU M CUCTEM JIMHEWHBIX bubamorexa LOK
. https://m.edsoo.ru/7f43d6d6
YPaBHEHUH € ABYMs IEPEMEHHBIMU
I'padmueckas nHTEpHIpeTallnsl ypaBHEHUS C
67 JIBYMsI IEPEMEHHBIMU M CUCTEM JIMHEHHBIX bubmorexa HOK
. https://m.edsoo.ru/7f43d6d6
YpaBHEHUU C JBYMs IEPEMEHHBIMU
68 Pemrenne TeKCTOBBIX 3a/1a4 C IIOMOIIBIO
CUCTEM ypaBHEHHI
69 Pemenne TeKCTOBBIX 3a71a4 € IIOMOIIBIO
CUCTEM YpaBHEHUI
70 Pelrenne TeKCTOBBIX 3a71a4 C TIOMOIIbIO
CUCTEM ypaBHEHHI
71 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA
72 UucnoBble HEPABEHCTBA U UX CBOMCTBA
73 HepaseHCTBO ¢ 01HOM ITEpEMEHHON
74 Jlunelinbie HEPABEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edso0o.ru/7f42c692
75 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEPABEHCTBA C OJHOM
IIEPEMEHHOMN U UX pELICHUE
77 Cuctembl TUHEHHBIX HEPABEHCTB C OJHOM bubmmorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cb88
73 Cuctembl TUHEHHBIX HEPABEHCTB C OAHOU bubnuoteka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TMHEUHBIX HEPABEHCTB C OJJHOM

MEPEMEHHOMN U UX PEIICHUE




N3o0pakeHue pemeHus JHHEHHOTO

80 HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOU bubamorexa LOK
. https://m.edsoo.ru/7f42c9e4
psMOit
N3o0pakeHue pemeHus JMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOMI bubmmorexa [JOK
. https://m.edsoo.ru/7f42c9e4
psAMOI
%) KonTponbHas padoTa no remam
"HepasenctBa. Crucrembl ypaBHEHUI"
Bbu6mmoteka [IOK
83 Honsrne Qynicuan https://m.edsofm/7f433c12
%4 OO0nacTh onpenesIcHus] © MHOKECTBO bubmmoreka [JOK
3HaYeHUH PYHKIUU https://m.edsoo.ru/7f433d84
85 CrniocoOsl 3a1anus GyHKIUN
86 I'paduk pynkumn
g7 CgoiicTBa GyHKIIMH, UX OTOOpaKEHUE Ha
rpaduke
88 Urenue u noctpoeHue rpadukoB GyHKIUH
29 [Ipumeps! rpadukoB GyHKIHM,
OTPaXKAIOIUX peabHbIE MPOIECCHI
OYHKIMH, ONUCHIBAIOUIUE IPSIMYIO U
90 06};)3.Tiy}0 nponopuH:Il{aanile ’ bubmmorexa LIOK
saBUCHMOCTH, X rpadhiKI1 https://m.edsoo.ru/7f434bbc
91 I'unepOona
bu6muoreka [JOK
92 Tunepbona https://m.edSO(Lfru/7f4343eZ
93 Tpadui dyHKImH y = X° bubmoreka IIOK

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




Oynkuun y =x%,y = x%, y = VX, y = [X;

bu6nmmoreka [IOK

94 rpaudeckoe pelieHue ypaBHEHUN U
pad p . yp https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUU
[ToBTOpEHNE OCHOBHBIX OHSATUN U
95 METOJIOB KypCOB 7 U 8 KJIACCOB, bubnmnoreka HOK
o06o6menue 3uanuii / Beepoccuiickas https://m.edsoo.ru/7f4371aa
mpoBepouHas paboTa
96 HroroBas koHTpoONbHAs paboTa / bubmmoreka [JOK
Bcepoccuiickas npoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHNe 3HAHNHI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
98 METOJIOB KypCOB 7 U 8 KJIaCCOB bubnuorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
000011eHHe 3HaAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
99 METOJIOB KypcOB 7 1 8 KJIaCCOB bubnuorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f437510
000011eHHEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX MOHATUH U
100 METOJOB KypcoB 7 U 8 KIIaCCOB bubnmorexa HOK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNEe 3HAHNI
[ToBTOpEHNE OCHOBHBIX IMMOHSATHH H
101 METOJ0B KypcoB 7 M 8 KJIacCOB bubmmorexa LOK
7108 KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX IMMOHSATHH H
bubnunorexa LIOK
102 METOJIOB KypCOB 7 U 8 KJIACCOB,

000011IeHNE 3HAHUHA

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




OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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9 KVIACC

Ne i/

Tema ypoka

KoauuecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

PanyonanbeHbIe YKCIIa, UPPALUOHAIBHBIE
YHClla, KOHEUHbIE U OECKOHEUHbIE
JeCATUYHbIE TpooU

MHOXECTBO JICHCTBUTEIBHEBIX YHCEIL,
JICHCTBUTEIIbHBIC YK CIIa KaK OCCKOHCYHBIC
JECSITUUHBIE TpOOU

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MEXIY MHOXXECTBOM JCHCTBUTEIbHBIX
YUCel U MHOKECTBOM TOYEK KOOPJAMHATHON
IPSAMOi

CpaBHeHuE IENCTBUTENBHBIX YHCET,
apupMeTHUECKUe eHCTBUS C
JEHCTBUTEIIBHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIINYNHBI,
TOYHOCTb HpI/I6J'II/I)KCHI/I$I

OkpyriieHne uncen

OkpyriieHne yncen

[Ipukuaka v OlleHKA pe3yJIbTaTOB
BBIYUCIIEHUN

[Ipukuaka u olleHKa pe3yJIbTaTOB
BEIYHCIICHUN




JIuneitnoe ypaBHenue. Pemenue

bu6mmorex [IOK

10 YPaBHEHUH, CBOJALLIMXCS K JTUHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitnoe ypaBHenue. Pemenue
YpaBHEHUM, CBOAAIIMXCS K JIMHEUHBIM
12 KBanparHoe ypaBHeHue. Penienue bubnnoreka [JOK
YPaBHEHUH, CBOJIAIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43¢542
13 KBaaparHoe ypaBHenue. Pemienue bubnnoreka [JOK
YpPaBHEHUH, CBOJIAIIMXCS K KBAIPATHBIM https://m.edsoo.ru/7f43c542
14 bukBaspaTHbie ypaBHEHUS bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpartHbie ypaBHEHUs bubmorexa HOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl penieHus: ypaBHEHHU TpeTben 1
16 YeTBEPTOU CTEIICHEN pa3JIOKEHUEM Ha
MHOHUTENH
IIpuMmepsl pellieHys ypaBHEHUM TPETbeU U
17 YeTBEPTOU CTEIEHEN pa3lIOKEHUEM Ha
MHOKUTEIIN
13 Pemenne npoOGHO-paliMoHaIbHBIX bubnnorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOGHO-paiiOHaIbHBIX bubmuorexa [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Penrenue TeKCTOBBIX 3a/a4 aJlreOpanyecKum
METOA0M
1 Pemenne TekcToOBBIX 3aa4 anredpanyecKum
METO0M
” Pemennie TekCcTOBBIX 3a71au aredpandeckum

METOIOM




KoHnTtpoinbhast pabora o teme "YpaBHEHHS

23 . o
C OJTHOW IepEMEHHOM
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMU U €T0 bubnmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
)5 YpaBHEHUE C IByMS IEPEMEHHBIMU U €0 bubnnoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHENHBIX YPaBHEHUH €
JIByMsI IEPEMEHHBIMU U €€ pellieHne
27 Cucrema 1ByX JIMHENHBIX YPaBHEHHH €
JBYMs IEPEMEHHBIMU U €€ PEIICHUE
73 Cucrema /1ByX JIMHEHHBIX YpaBHEHUH ¢
JByMsI IEPEMEHHBIMU U €€ pellieHne
29 Cucrema 1ByX JIMHENHBIX YPaBHEHUH €
JBYMs IEPEMEHHBIMU U €€ pEIICHNE
Pemenue cucrem 1ByX ypaBHEHMI, OHO U3
30 KOTOPBIX JII/IHeITIHoe,ya I[}I])I;roe — BTOpOH Bubnrotexka LIOK
https://m.edsoo.ru/7f43d23a
CTETIECHU
Pemenne cucreM nByX ypaBHEHHU, OHO U3
31 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU bubmmorexa [OK
https://m.edsoo.ru/7f43d55a
CTETIEHU
Pemenne cucreM nByX ypaBHEHHU, OHO U3
32 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTENEeHH
Pemenue cucrem 1ByX ypaBHEHMI, OHO U3
33 KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOH
CTETeHH
34 I'padmueckas MHTEpIpPETALIUS CHCTEMBI

YPaBHEHUH € ABYMS IEPEMEHHBIMU




Penrenne TekCTOBBIX 3aJa4 aJ'IFC6paI/I‘ICCKI/IM

35
crocobom
16 Pemennie TekCTOBBIX 3a7au aredpandeckum
crocobom
37 KonTtponsnas padora no teme "Cucremsl
ypaBHEHUI"
38 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
39 YucaoBble HEPAaBEHCTBA U UX CBOMCTBA bubmmorexa [IOK
https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEpaBEHCTBA C OJJHOM bubnmoreka [JOK
MIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnunoreka [JOK
IIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
4 Jlunelinble HEpaBEHCTBA C OJJHOMN bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
13 Cucremsl J'II:IHeﬁHLIX HEPABEHCTB C OJHOMN
NIEPEMEHHOI U UX pElICHNE
44 Cucremsl JII:IHeﬁHLIX HEPaBEHCTB C OJHOU
MEPEMEHHOM U X pelIeHne
45 Cucremsl JII:IHGIZHLIX HEPABEHCTB C OJIHOMN
NIEPEMEHHOI U UX pElIeHNe
46 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE Bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBangparHbie HepaBeHCTBA U UX PEILICHUE Bubmmorexa LIOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHbie HEpaBEHCTBA U UX PEILICHUE bubmmorexa [TOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE




50

KBanpaTHble HepaBeHCTBA U UX PELLICHUE

I'padmueckas nHTEpHIpETALIUS HEPABECHCTB U

bubmuoreka [JOK

31 CHUCTEM HEPABEHCTB C JBYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
57 I'padmueckas uHTEpHIpETALIUS HEPABECHCTB U
CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"Hepasencrna"
54 KBanparuunas ¢pyHkuus, e€ rpagux u bubmmorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pyHkuus, e€ rpagux u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkius, e€ rpaduk u bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabosna, KOOpAMHATHI BEPIIMHBI bubnuotexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f439eb4
53 [TapaGoia, KOOpAMHATHI BEPLUINHBI bu6nuorexa [IOK
napaboJIbl, OCh CHMMETPUH TTapadoIIbI https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEPILNHBI bubnnorexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapabomna, KOOpAUHATHI BEPITHHBI bubnmuorexa [JOK
napaboJibl, 0Cb CHMMETPHUH 1MapadoIIbl https://m.edsoo.ru/7f43a31e
61 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubmuorexa [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a526
2 [Tapabona, KOOpAUHATHI BEPIIMHBEI
napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl
63 I'padpuku pynkmmit: y = kx, y =kx + b,

y:k/x’ y:X3a y:VX’ y:|X|




I'padpuku pynkmmii: y = kx, y =kx + b,

64
y=k/x, y=x*, y=vX, y=[x|
65 I'padpuku pynkmmii: y = kx, y =kx + b,
y:k/x’ y:X3> y:VX3 y:|X|
66 I'paduku pynkumit: y =kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[x|
67 I'paduku pynkuumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkuumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
" " bubnmoreka [JOK
69 KonTponbnas pabota no reme "dyHkuuu hitps-//m.cdsoo.ru/7f43abs4
70 IToHsTHE YMCIOBOM NTOCIENOBATEIBHOCTH Bubmorexa LIOK
A https://m.edsoo.ru/7f43e6¢6
3agaHue MociIeq0BaTEIbHOCTH
71 eKyppeHTHOU dopMmyIoit u popmyioii n-ro Bubnuotexka LIOK
PEKYPP pMy pMy https://m.edsoo.ru/7f43ebda
yjeHa
7 Apudmernueckasi 1 reoMeTpuyecKas bubnnorexa [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmernueckas 1 reoMeTpuiecKas bubmuorexa [IOK
[IpOrpeccuu https://m.edsoo.ru/7f43f3b4
DopmyJIbl N-TO WieHa apu(PMETUYECKON U
74 reollzlez WYECKOU Ipor I::cc(:ll)/lﬁ CYMMBI bubmmorexa [OK
P POTP &Y https://m.edsoo.ru/7f43f58a
MEPBBIX N YJIEHOB
@opMyJibl N-T0 YieHa apupMETHIECKON 1
. . bubmuorexa [JOK
75 F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI

MEPBLIX N YJICHOB

https://m.edsoo.ru/7f43ef2¢c




®dopMyIIbI N-T0 YieHa apuPMETUIECKON 1

N N bu6mmoreka [JOK
76 r€OMETPUUYECKON MPOTPECCUM, CYMMBI
https://m.edsoo.ru/7f43f0c6
MEPBBIX N YJICHOB
®DopMyIIbl N-T0 YieHa apuhMETUIECKON U
. . bu6mmoreka [JOK
77 F€OMETPUUYECKON MTPOTrPECCUl, CYyMMBbI
https://m.edsoo.ru/7f43f72¢
MIEPBBIX N YJIECHOB
@opmyIibl N-ro WieHa apupMeTHIeCKON 1
. . bubnmoreka [JOK
78 F€OMETPUUYECKON MTPOTrPECCUi, CYyMMBbI
https://m.edsoo.ru/7f43f8a0
MEPBBIX N YJIECHOB
N3o6pakenne 4ieHOB apu(pMETHIECKON U
79 r€OMETPUYECKON ITPOTrPECCU TOUKaMH Ha
KOOPAMHATHOM INIOCKOCTH
N3o6pakenne 4ieHOB apu(pMETHIECKON U
80 reOMETPUUECKOI Mporpeccuii ToukaMH Ha
KOOPAMHATHOM IIOCKOCTH
81 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT
bubnnorexa [JOK
82 CnoxHbI€ IPOLIEHTHI 1
https://m.edsoo.ru/7{43fe0e
bubnnorexa [JOK
83 CnoxxHbI€ IPOLIEHTHI 1
https://m.edsoo.ru/7f4401a6
%4 KonTtponpHas padora no teme "Unciaobie bubnnoreka [JOK
MOCJIeI0BATEIbHOCTH " https://m.edsoo.ru/7f44048
[ToBTOpenwue, 0600IIEHNE 1
25 CHCTeMaTH3alus 3HaHUM. 3aIuCh,

CpaBHCHHC, JEHUCTBUSA C AEUCTBUTEILHBIMHU
qucjiaMy, 9UCJIoBasd 1mmpamas




86

87

88

[ToBTOpEeHME, 0000IICHUE U

cucreMarusanus 3HaHui. [IponeHTsl,

OTHOLLIEHHUS, IPOIIOPLIUU

[ToBTOpEeHME, 0000IICHUE U

cucrtemaTusanus 3Hanuil. OKpyrieHue,

HpH6HHXGHHC,OHCHKa

[ToBTOpeHue, 0600IICHNE 1
cucTeMaTH3alus 3HaHui. Pemenue
TEKCTOBBIX 3a71a4 apU(PMETUUCCKIM
crocooom

bubmuoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHnue, 0600IICHNE 1
cucTeMaru3anusa 3Hanui. Pemenne
TEKCTOBBIX 33J]1a4 apHU(PMETHUCCKUM
CII0COO0M

bubmuoreka [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anusa 3Hanni. Pemenne
TEKCTOBBIX 3a]1a4 apu(PMETHIECKUM
CIIocoooM

bu6mmorexa [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpenue, o6obIIeHNE 1

cucremarusanus 3Hanuil. [IpeodpasoBanue
anredpanvdeckux BHIPAKEHUH, TOMMYCTUMBIE

3HA4YCHUA

bu6mmorexa [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpenwme, 0600IIEHNE 1

cuctemarusanus 3Hanuil. [IpeodpazoBanue
anredpandeckux BHIPAKEHUH, TOMYCTUMBIE

3HA4YCHUA

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

93

[ToBTOpeHue, 0600ImIeHNE U

cucreMaruzanus 3HaHui. [IpeobpazoBanue

bubmuoreka [JOK
https://m.edsoo.ru/7f444612




anreOpanvyeckux BHIPAKEHUH, TOMYCTUMBIE
3HAUYCHUS

[ToBTOpEHME, 0000IIICHUE 1

94 cuctemarusanus 3Hanuil. [IpeodpazoBanue | bubnmoreka [JOK
anreOpanvecKuXx BhIPAKEHUN, JOITYCTUMBIE https://m.edsoo.ru/7f444a94
3HAYEHUS
[ToBTOpeHue, 0600IICHNE 1

. bubnmoreka [JOK
95 cucTeMarusanus 3HaHui. OYHKIUH: 1
. . https://m.edsoo.ru/7f444c56
MOCTPOCHUE, CBOMCTBA N3YYCHHBIX (PyHKINN
[ToBTOpeHue, 0600IMICHNE U
. bubnmoreka [JOK
96 cucremMarusanus 3HaHUi. OyHKIMU: 1
N . https://m.edsoo.ru/7f444144
MOCTPOCHHE, CBOMCTBA U3YUCHHBIX (DyHKIINN
[ToBTOpeHue, 0600IICHNE U
. bubmuoreka [JOK
97 cucreMarnsanus 3HaHu. OyHKIMY: 1
. . https://m.edsoo.ru/7f44516a
MOCTPOCHHE, CBOMCTBA U3YYCHHBIX (DyHKIINN
[ToBTOpeHue, 06001IeHUE U
. bubmuoreka [JOK
98 cucremaTusanus 3HaHuil. OyHKuuu: 1
N . https://m.edsoo.ru/7f4452e6
MOCTPOCHHE, CBOMCTBA U3YUYCHHBIX (DyHKIINN
[ToBTOpenue, 06001IeHUE U
. bubnuoteka [JOK
99 cucreMaTtu3anus 3HaHuil. ['paguueckoe 1
N https://m.edsoo.ru/7f445516
pelieHrne ypaBHEHUH U UX CHUCTEM
[ToBTOpenwme, 0600IIEHNE 1

100 cuctemaruzanus 3HaHui. ['papuyeckoe 1
peleHrne ypaBHEHUH U UX CHCTEM

101 Hrorosast koHTpOIBHAS paboTa 1

102 O0o01IeHre U cucTeMaTu3alus 3HaHU| 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSA OCHOBHOI
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  3HaYeHUs  YUCJIOBBIX  BBIP@XKCHUH,  IPUMEHSTH
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 JCCATHYHYIO, B YaCTHOCTH, B OECKOHCYHYIO
JECATUYHYIO APOOb)

CpaBHI/IBaTB " yIIopsAaA04uBaTh PAlMOHAJIBHBIC YHUCJIA

OKpyrasTh uncia

1.6

BBINOMHATE NPUKHUIIKY U OLEHKY PE3yJIbTaTa BBIYMCICHHH, OLEHKY
3HAUEHUW YUCJIOBBIX BBIPAKECHUN. BBINONHATE JOEUCTBUS €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKA3aTCIISIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE HAa MHOKHUTEIN

HATYypPaJIbHBIX YUCCII

Pemate  IIpakTUKO-OPUEHTHUPOBAHHBIE  3aayd, CBSA3aHHBIE C
OTHOLIEHHEM  BEIWYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3YyJbTAaThl pELIEHUs 3aaad ¢
Y4ETOM OTPaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMHU PACCMATPUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBarh anreOpanyecKkyr0 TEPMHHOJOTHIO U  CHMBOJMKY,

MNPUMCHATH e B nponecce OCBOCHUA yqe6H0ro MaTepuaia




2.2

23

HaxonuTth 3HadueHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX
3HAYEHHAX [TEPEMEHHBIX

BrmonsaTs Hp606paSOBaHI/IH LECJI0I0 BBIPAXKCHHWA B MHOI'OYICH

MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24

BhINoMHATS YMHOXEHUE OJIHOWIEHa HA MHOTOWIEH U MHOTOWIEHA Ha
MHOTOYJICH, 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

[TpumeHsTh IpeoOpa30BaHUS MHOTOUJIEHOB JJIsl PEILIEHUS Pa3IMYHbIX
3aJa4 U3 MAaTEMaTUKH, CMEXKHBIX IIPEIMETOB, U3 pealbHON IPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMHU ITOKA3aTEISAMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarb nMHENWHBIE ypaBHEHHs C OIHOM INEPEMEHHOW, NPUMEHSA
IIpaBUJjIa IEPEX01a OT UCXOJHOTO YPABHEHUS K PABHOCUIIBHOMY EMY.
ITpoBepsTh, SABIAETCS JIM YUCIIO KOPHEM YPaBHEHUS

[Ipumensitb rpaduueckue METOAb MPH PEHICHUH JIHHEHHBIX

YPaBHEHUU U UX CUCTEM

3.3

3.4

[TonGupate mnpumepbl Map YWCEN, SBISIIOIIMXCA  pEIIeHUEM
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 KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3aIMCHIBATh

YHUCJIOBBIC IPOMCIKYTKH Ha anre6panquKOM SA3BIKC




4.2

43

OtMmeuatrh B KOOp,Z[HHaTHOﬁ IIJIOCKOCTH TOYKHM IIO 3aJaHHBIM

KOOpJAWHATAM

CtpouTts rpaduku muHerHbIX GyHKIHH. CTpouTh rpaduk QyHKIUN Y

= x|

44

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

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

Haxonuth 3HaueHne (yHKIMK 1O 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

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

rpaMKOB pealbHBIX MPOLIECCOB M 3aBUCUMOCTEH

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

Yucia U BEIUMCIIEHUSA

1.1

1.2

Hcnons3oBaTh  HaydajgbHblE  NPEICTABICHUA O  MHOXECTBE
JEHCTBUTENIBHBIX YHMCEN U1l CPABHEHUS, OKPYTJICHUS U BBIYUCIICHU,
n300paxaTh JEHCTBUTENbHbIE YHC]IAa TOYKAMU Ha KOOpPJIWHATHOMN
IpsAMOit

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

COZIepXKalIMX KBaJPAaTHbIE KOPHU, UCIIOJIb3YsI CBOMCTBA KOPHEMN

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

IIoKa3aTcjiemM




2.2

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUS  paIllMOHAIBHBIX
BBIPAKEHU HA OCHOBE MpaBWJI JACHCTBUI HaJ MHOTOWICHAMH M

anreOpanyecKuMH ApoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpuMeHsTH TpeoOpa3zoBaHusl BRIPAKEHHUH I PEIICHUS Pa3IHYHBIX

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

IIpoBoaNUTE NpPOCTEHIINE MCCIECIOBAHUS YPABHEHUHM M CUCTEM
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 (OPMYIMPOBKM 3agaud K €&
anreOpanyecKor MOJIENU C MIOMOIIBIO COCTABIICHHUS YPaBHEHHS WIIH
CUCTEMBbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYyYECHHBIN pe3yJIbTaT

3.4

4.1

4.2

[IpuMeHsITh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JJIi CpPaBHEHUS,
OLIEHKH, pelIaTh JUHEeWHbIe HEPABEHCTBA C OJJHON NEepeMEHHON U uX
CUCTEMBI, 1aBaTh IpauueCKyI0 WIUTFOCTPALIUI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
OyHKIMH
[ToHumMaTh M HCMONB30BaTh (PYHKLUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEIsITh 3HAUECHUE
(YHKIMU 110 3HAYEHUIO apryMeHTa, ONpeAesITh CBOMCTBA (DYyHKIIMU
o e€ rpauky
CrpouTtsb rpauku 31eMeHTapHbIX GYHKIUN BUja:

y=k/x

kix




, Y =x% y =X, y = |X|, OIMCHIBAaTh CBOICTBA YUCIOBON (DYHKIMHU 11O €&
rpaduky

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

CpaBHI/IBaTB " YyIIoOpsAA0o4YHMBaTh pPAlMOHAJIBHBIC M HpPpaAlMOHATIbBHBIC

qucia

BreimonssTh apI/I(bMeTI/I‘ICCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMU,
Co4cTasd YCTHBIC U TMCbMCHHBIC HpI/IéMI)I, BBIIIOJIHATH BBIYMUCJIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTe 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

BBIYUCIIATH 3HAYCHHU S YHUCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

2.1

OprrJ’IHTB ﬂeﬁCTBHTCHBHBIe quciia, BBIIIOJIHATD IMPpUKUIKY

pe3yibTaTa BBIYACICHUN, OLICHKY YHCIOBBIX BBIPDA)KEHUI
YpaBHEHUs U HEPABEHCTBA

Pemate nMHENHBIE W  KBaJApaTHbIE ypaBHEHMs, YpaBHEHUS,

CBOJAIIUECA K HUM, HpOCTCfIIJ.IPIC Z[p06HO—paI_II/IOHaJ'ILHLIe YpaBHCHUA

2.2

23

2.4

Pemate cucTemsl IByX JJMHEHHBIX YPAaBHEHHM C IBYMS IEPEMEHHBIMU
Y CUCTEMBI IByX YPAaBHEHHH, B KOTOPBIX OJHO YPaBHEHUE HE SIBIIAETCS

JIMHENHBIM

Peniate TEKCTOBBIE 3aaa4u anre6pa1/1quKI/IM CIIOCOOOM ¢ IMOMOIIBIO
COCTaBJICHHA YPABHCHUA WM CUCTEMBI JIBYX ypaBHeHI/Iﬁ C IABYyMHA

MNEPEMCHHBIMU

IIpoBOANUTE TIPOCTEHIINE WCCIECNOBAHUA YPAaBHEHUM M CHUCTEM
yYpaBHEHHH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
Mpe/ICTaBICHU (HalpuMep, YCTaHABIMBATh, UMEET JIM ypaBHEHHE

WM CHCTEMA YpaBHEHHH pellIeHus], €ClIi UMEET, TO CKOJIbKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNEe HEPAaBEHCTB HA YNCIIOBOM MPSIMOM, 3aIIMCHIBATh

PEIICHUE C ITIOMOIIIBKO CHUMBOJIOB

Pemrate cucTeMBl JTHHEHHBIX HCpaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIKME KBaJApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PEIICHUHN PA3JIMYHBIX 3a4a4

OyHKIMU

3.1

3.2

PacniosnaBath  (QyHKIMHM  W3y4eHHBIX  BUAOB.  lloKa3bIBaTh
CXEMaTHYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB ynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUi K03(p(PUIIMEHTOB, OMUCHIBATH CBOWCTBA
byHKIMIA

[Toka3bpiBaTh CXEMaTHUECKH pAacIlOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIMUA BUAa y = VX, y = |X| B ONUCHIBAThH

CBOWCTBA (PYHKIUI

3.3

Crpouth M u300pakaTh CXeMAaTHYECKH Tpa(uKu KBaApaTHIHBIX
(GyHKIMI, OMKMCHIBaTH CBOWCTBAa KBAJIpPAaTUYHBIX (QYHKIUH MO HX

rpadukam

3.4

Pacno3naBaTh KBajpaTuuHyl (QYHKIUIO 1O ¢GopMmysie, NPUBOIUTH
IpUMeEphl KBaJpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi 1 reoMeTpUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apu(METHUECKYI0 U TE€OMETPUUYECKYIO IPOrpeccuu
MIPHU Pa3HBIX CIIOCO0AX 3aaHus

BBINONHATE BBIYMCICHUS C UCHOJIb30BaHUEM (HOpMyJ A-TO UiieHa
apupMeTHUecKOil U TeOMEeTPUUYECKOI IPOrpeccuii, CyMMbI IEPBHIX N

YHJICHOB

43

I/I306pa>1<aTL YJICHBI IOCICI0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAWHATHOW INIOCKOCTH




44

Pemate 3a1aun, CBA3aHHBIE C YUCIOBBIMU MOCJIEI0BATEILHOCTSIMU, B
TOM 4YHCJI€e 3aJauyd U3 pealbHOM XKHU3HU (C HCIOIb30BAaHHEM

KaJIBbKYJISITOPa, HU(POBBIX TEXHOIOTHIN)




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 panMoOHaNbHOrO 4YMCia, 3allCh, 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
14 [IpoueHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpOOH B BUIE MPOLICHTOB.
. Tpu ocHOBHBIE 331a4 HA IPOLIEHTHI, peIlIeHHUE 3aa4 U3 pealbHON MPaKTUKH
s [IpuMeHeHMe TPU3HAKOB [JEIUMOCTH, pAa3JIO)KEHHE Ha MHOMKUTEIU
' HaTypaJbHbIX YUCEI
L6 PeanbHble  3aBucMMOCTH, B TOM uucie IHOpsMas U oOpaTHas
' IIPONIOPLIOHAIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
"1 IlepemenHbIe, YMCI0BOE 3HAYEHHUE BBIPAXKEHHUSI C IEPEMEHHOM. [lomycTumbIe
. 3HAYEHUS IEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMHU B BUAE (HOPMYJIBL.
' Brruucnenus mo popmynam
53 [IpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
. BBIPAKEHUS
24 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
5 OpnHowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CoeHue, BBIYUTaHNUE,
' YMHOKE€HUE MHOTOWIEHOB
@opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaApaT CyMMBl U KBajapaT
2.6 pazHoctu. dopmyna pa3sHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOXKHUTEN




3 VYpaBHeHnus
11 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHia MpeoOpa3oBaHUs YpaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
19 JluHeitHOe ypaBHEHHE C OJIHOW MEPEMEHHOM, YUCIO KOpPHEW JIMHEUHOTO
. YpaBHEHUS, PEUIEHUE JIMHEUHBIX YPABHEHUI
33 CocraBieHre ypaBHEHUH 10 yCIOBUIO 3aaui. Perienre TeKCTOBBIX 3a7a4 ¢
' IIOMOIIBIO YPaBHEHUN
3.4 JluneliHoe ypaBHEHHE C IBYMS ITEPEMEHHBIMU U €T0 Tpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JABYMs I€peMEHHBIMU. PerieHue
3.5 CHUCTEM YpaBHEHHH CITOCOOOM 1OICTAaHOBKH. [IprMephl pereHust TEKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunara Touky Ha mpsMon
49 Hucnossle IpoMexXyTKH. PaccTosiHue MKy AByMS TOUKaMU KOOPAMHATHOU
' npsAMOi
43 [IpsimoyrosibHas cuctema koopauHat, ocu Ox u Oy. Abcuucca U opJuHAaTa
' 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
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
. KBagpatublii kopeHb u3 uncna. [loHsATHE 00 HMPpPaLMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHAIIBHBIX YHCENT
CpoiicTBa apupMeTHdecKuX KBaJpaTHBIX KOPHEM M UX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN " BBIYHCIICHUSIM.
JlelicTBUTENbHBIC YHCTIA




9 KVIACC

1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictBa. CTaHaapTHas 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 allreOpandecKux apooei
24 PannonanbHble BbIpayKE€HUS U X IIpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
11 KBagpatHoe ypaBHeHue, (opMyna KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Peuenue ypaBHeHuUi, CBOASAIIMXCA K JIMHEWHBIM U KBaIPATHBIM
33 [Ipocreiimme qpoOHO-palliOHALHBIE YPABHEHUS
I'paduueckas uHTEpHIpeTalus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHUM C ABYMs NlepeMeHHbIMU. [Ipumeps! perienus cucreM
HEJIMHEWHBIX YPaBHEHUH C IByMS IIEPEMEHHBIMU
3.5 Pemenue TekcTOBBIX 3a71a4 anredpandeckum crnocodom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI ITepeMEHHOMN
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON NEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIUH
il Ilonartue @ynkuun. OO6IacTb ONpeneNeHuss M MHOXKECTBO 3HAYEHUI
' ¢ynkuu. CriocoObl 3ajaHus PYHKIMMA
4.2 I'paduk pynkuuu. YreHue cBONCTB GYHKIUU 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB PYHKITUN, OTPAKAIOIINUX PEATbHBIE TIPOIIECCHI
44 @OyHKIMM, ONHCHIBAIOUINE MPSAMYI0 M OOpaTHYIO MpPOINOPLHOHAIbHbIE
' 3aBHCUMOCTH, UX IrpauKu
4.5 OyHKIMU y =x7, y = X7
4.6 Oyukimu y = [x, y = |x]|
4.7 I'padmueckoe penieHne ypaBHEHUN U CUCTEM YpaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

Yyucia U BEIUMCIIEHUSA

1.1

ParronanbHble 4MCa, WPpPAIMOHATBHBIC YHCIIA, KOHEUHBbIE M OCCKOHECYHBIC
JIECSITUYHBIE TPOOH

MHO0XeCcTBO ,I[GﬁCTBHTGJ'IBHBIX YqHuCell, I[Cf/iCTBHT@J'IBHBIC qucia KakK

OECKOHEYHBIC JCCATHUYHBIC IpOoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE

12 MEXJy MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAUHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTENbHBIX YUCEI
1.3 ApudmeTndeckne IeiHCTBUS C IEHCTBUTESILHBIMHI YUCIIAMU
N3mepenus, npuOnnxkeHus, oueHKu. PazMepbl 00beKTOB OKPYKAIOLIEr0 MUpA,
14 JUTMTENIFHOCTh TIPOLIECCOB B OKpy»katomeM mupe. [IpubmmkénHoe 3HaueHHne
. BEJIMYMHBI, TOUHOCTh NpuoOIkenus. Okpyrienue yucen. [Ipukuaka u oueHka
pEe3yJIbTaTOB BBIYMCIIEHUI
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON IIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K JIMHEUHBIM
23 KBanpartHoe ypaBHeHue. PelieHue ypaBHEHH, CBOASIIIMXCS K KBaJPaTHBIM
54 bukBagpatHoe ypaBHeHue. lIpuMepsl pelieHHMs ypaBHEHUH TpETbed W
' YETBEPTOU CTEIEHEH Pa3IOKEHUEM 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 JMHEWHBIX YPAaBHEHUH C JBYMS IEPEMEHHBIMU
, 9 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 Pemenne cucreM JTMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHOMN
2.15 KBazpaTHble HEpaBEHCTBA




['padmyeckass MHTEpIIpeTavsi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
HEPEMEHHBIMU

3 OyHKIMU

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

3.2 I'paduxu Gynkuit y=kx, y=kx+b u ux cBOHCTBa

33 I'paduxu Gynkuit y=k/x, y = x° 1 UX CBOHCTBA

34 I'paduku GyHKIMI , 1 UX CBOWCTBA
4 YuciioBble OCIE0BATEIBHOCTH

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

4o Apudmernueckast mnporpeccus. Dopmyiabl n-ro 4wieHa apuPMETHUYECKON
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YIECHOB

43 ['eomerpuueckass mnporpeccus. @DopMmyibl 7n-ro wWieHa TIe€OMETPUUYECKON
' IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB

44 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 UCIONb30BaTh TIpaHUuecKoe IpelCTaBlICHHE
MHOKECTB JUIsl OINHKCAHUsl PealbHBIX IMPOIECCOB U SBICHUH, MpU

pEeIlIeHnH 3aa4 U3 IpYrux y4eOHbIX MIPEIMETOB

YMeHue onepupoBarTh NOHATHAMU: ONPEACIICHUE, AaKCHOMa, 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 HaTypalbHBIX YHCEN, MPU3HAKU
JETUMOCTH, LI€TI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UppALMOHATIBPHOE YMCIIO, apu(PMeTHYecKud KBaJApaTHBIM KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJISATh YWCIA; YMEHUE JieJaTh MNPUKHUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITUSIMU: CTENIEHb C LEIbIM MOKA3aTeNIeM,
apudMeTHUeCKUil KBaIpaTHbIM KOPEeHb, MHOTOUJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEIEHH
Oouibllle €MHMIBI;, YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JPOOHO-PALIMOHANBHBIX BBIPAXKEHUN H
BBIPAXEHUI C KOPHAMHM, pa3/I0OKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OpMyJT Pa3HOCTH KBaJApaToB H

KBaJApaTa CyYMMbI U pa3HOCTU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOW TEPEMEHHOW, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOI; YMEHHUE pellaTh JUHEHHbIE U KBAaPATHBIE YPAaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TpPaKTUYECKUX 3aJad; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IJIOCKOCTH JJISi M300paKeHUs! pelIeHui

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue oneprupoBaTh MOHATUAMU: QYHKIUS, TpaPuK QyHKIHH, HYITH
byHKIUY, IIPOMEKYTKHU 3HaKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE W HAUMCHBIICE 3HAYCHHS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
POTNIOPIIMOHATILHOCTb, JINHEHHAS PYHKIIUS, KBa{paTUIHAs PYHKIINUS,
oOpaTHasi MPOMOPIMOHATBHOCT, TMapadoia, TUrnepOoia; yMEHHe
ctpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpadukd IS
OTIpE/ICIICHUs] CBOWCTB IPOIIECCOB U 3aBUCHUMOCTEH, ISl PEIICHUS
3aja4 U3 JPyruxX y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHUE

BbIpaXkaTb (OpPMYJIaMH 3aBUCUMOCTH MEX/y BEJIMUYUHAMU

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 M 4YacTW, JBH)KEHHUE, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HAJIOTH, 33Jlaui U3 00JacTH YIpaBJIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBIATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M CHCTEMBI [0 YCIOBUIO 3a/ayd,
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,  Mapajuiesorpamm,  pomo,
IpPSAMOYIOJIBHUK,  KBajgpaT, Tpameuus;  OKPYXKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peuiaTh 3aJa4d, B TOM YUCJE U3 MOBCEAHEBHOM XU3HH, HA
HaXO0XJICHUE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; MapaJLICIbHOCTh U MEPICHAUKYISIPHOCTh MPSIMBIX,
VIO MEXKIYy MPSMBIMH, TMEPIEHAUKYISAP, HAKIOHHAS, TMPOCKITHS,
nogobue  uryp, TOmOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIEHO TOYKH H TPSMOI; YMEHHE PacllO3HABATh 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 OLICHUBATh pa3Mepbl PEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OPMYJIbl MEepUMETpa U  IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY’KHOCTH U ILIOLIAAN Kpyra, ooObema
IPSAMOYTOJIBHOTO IapajuleenuIle/la; YMEHUE IPUMEHATh IIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
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 DJJIEKTPOHHBIX CpPEACTB II0 TEKCTOBOMY WIIN

CHUMBOJIbHOMY OITMCaHHIO

13

14

YMeHne omnepupoBaTh MOHATHAMHU: NPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPAWHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BEICHNE BEKTOpAa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHNS JAHHBIX W PEIICHMS 3aad, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U peaﬂBHOﬁ JKHN3HHU

YMenue ONCpHUpOBAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeauaHa,




15

16

HauOoJIbIlIee U HaWMEHBIIIEe 3HAUYCHHUS, pa3Max YHCIOBOIO Habopa;
YMEHHE W3BJCKaTh, WMHTEPIPETUPOBATh H  IMPEOOpPa3OBHIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIaX W Ha Juarpammax,
OTPaKAIONIYI0 CBOMCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacrno3HaBaTh HW3MCHUWBHIC BEIWYUHBI B

OKpYXalolieM 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
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ UCHOJb30BAHUEM
MpaBWJia YMHOXKEHHUS, YMEHHE OIEHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI U SIBJICHUI, TIOHUMATh POJIb IPAKTUYECKU JOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPEe H B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBBIX SABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN M3YYCHHBIH METOJ AJis pelleHus
3a/1auu, MPUBOJUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE W KU3HH, PACTIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKH
B HCKYCCTBE, OIHMCHIBATH OT/CJbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHS MATEMaTUKHU KaK HAayKH, MPUBOAUTH
MpUMEphl  MAaTEeMaTHYECKUX 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

1 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOM, TPOLEHTHl, OECKOHEUYHBIE
' MEPHOINYECKHE TPOOH

3 Panmonaneupie uncia. Apudmernyeckue omnepanuud ¢ paroHaJIbHBIMU
. quciIaMu

4 JeiictButenpupie 4ncina. ApudMeTHUYecKHe OmNepaluu C IeHCTBUTEIbHBIMU
. qrcIaMu

s [TpuOnkEHHBIE BBIYKMCICHUS, MpaBUiIa OKPYIVICHUS, MPUKHIKA U OLIEHKA
. pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIE BbIpaXXEHUS (BBIPAKEHUS C IEPEMEHHBIMHU )

55 Cremnenb ¢ nensiM mokazareneMm. CTeneHb C palMOHATbHBIM IOKA3aTENEM.
. CBoiicTBa CTENEHU

2.3 MHorouseHsl

24 AnrebGpanueckas ApoOb

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

- Llensie u apoOHO-panMoHaNbHBIE ypaBHEHHA. CHCTEMBI UM COBOKYIHOCTHU
. YpaBHEHUU

35 Llenbie u npoOOHO-palOHaIbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTHU
' HEPABEHCTB

33 Pemenne TekCTOBBIX 3a71a4
4 YucnoBbIe TOCIEA0BATEILHOCTH

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS TTOCIIEI0BATENBHOCTEH




Apudmernueckass M TreoMmerpuueckas mporpeccur. Dopmyna CIO0XKHBIX

4.2
MIPOLIEHTOB
5 OyHKINH
OyHKUA, crnocodsl 3amanus  GyHkumH. ['paduk  dyHkuun. OOIacTh
OTIpesieNIeHus] U MHOXKeCTBO 3HaueHul ¢pynkuuu. Hynu yukuun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUIMH. MakcUMyMbl U
MuHUMYMbl (QyHKUIMU. Hambosblnee u HauMeHblee 3HAYeHHE (QYHKIMH Ha
MIPOMEXKYTKE
6 Koopaunatsl Ha npsMoil ¥ TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUTypsl U UX CBOICTBA
7.2 TpeyronbHuK
7.3 MHOroyrojasHUKU
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHne reoMeTpu4eCcKUX BETUYNH
7.6 BekTops! Ha miockocTr
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

7 KIIACC

MakapeorueB FO.H., Munaiok H.I'., HemkoB K.M. u npyrue; nox pegakuuei TeasskoBCKOToO
C.A., Anrebpa, 7 kmacce, AkunonepHoe oomecto "M3natensctBo "[IpocBemenue"

8 KIIACC

MakaperueB FO.H., Munaiok H.I'., HemikoB K.M. u npyrue; nox pegakuue TeasskoBCKOToO
C.A., Anrebpa, 8 kimace, AknmonepHoe oomectBo "M3natenberBo "[IpocBemenue"

9 KIIACC

MakapserueB FO.H., Munaiok H.I'., HemmkoB K.W. u npyrue; nox pegakuuei TeasskoBCKOTO

C.A., Anrebpa, 9 kimace, Aknmoneproe oomectBo "M3natenberBo "[IpocBemenue"

METOANYECKHUE MATEPHAJIBI 1JIAA YUUTEJIA

CrangapT OCHOBHOTO 00111er0o 00pa3oBaHus 10 MaTeMaTHKeE.

[IpumepHas pabouast mporpaMmMa OCHOBHOT'O 00111ero o0pa3oBaHus NpeaMeTa
«Marematuka» 6a30BbIil ypoBeHb. O100peHa penieHueM (eaepaibHoro yueoHo-
METOAMYECKOT0 O0BEUHEHUS 10 001IeMy 00pa3oBaHuto, mpoTokoi 3/21 ot 27.09.2021 r.
MakxkapsiueB FO.H., Munatok H.I'. u np. Metoanueckue pekoMeHnaanuu Juist 7-9 kiiaccos

2022 M.: Tlpocsenienue

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

www.edsoo.ru ExmHoe coneprkanue o61iero oopazoBaHust

www.edu.ru "Poccuiickoe o6pazoBanue" denepanbHbI TOpPTAIL.



www.school.edu.ru "Poccutickuit o0meodpazoBarenbHbIi mopTan'.

www.resh.edu.ru Poccuiickas ayieKTpoHHasI IIKoJa

www.mob-edu.ru MoOuiibHOE JIEKTPOHHOE 00pa30BaHUE

www.school-collection.edu.ru Exunaas xomekius iudpoBbiXx 00pa3oBaTeIbHBIX PECYPCOB
www.mathvaz.ru Jlocbe MIKOJIBHOTO YYHTENsI MaTeMaTUKU. JJokyMeHTanus1, pabodne
MaTepHAIIbI JJIs1 YIUTEIS] MATEMAaTUKA

www.festival.lseptember.ru @ecTuBanp negarorudeckux uaek "OTKPBITHIA YPOK»

https://m.edsoo.ru bubaunorexa [JOK
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