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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISETCS OJHUM W3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHAa 00ECIeYMBaET U3yUEHHUE JIPYTUX JUCIUIUIMH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOEGHHE HEOOXOAUMO st
IPOAOHKEHUS 00pa30BaHUs U B MOBCEAHEBHOM XU3HU. Pa3BuTHe y 00y4arommxcs
HAyUYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnoco0e OTpakeHUs] MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIPUpPOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUH U B MPAKTHUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS aJanTalliid B COBPEMEHHOM ITU(PPOBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/1aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yrBepxkacHUsA. OCBOEHUE Kypca anreOpbl 00ecreurnBacT pa3BUTHE
JOTHYECKOTO MBIIUICHUSI OOYJaroIMIMXCSA: OHM HCIHOJB3YIOT JACIYKTUBHBIE U
WHIYKTUBHBIE PacCyXKJeHusi, 0000IIeHe U KOHKpETU3aIuio, adCTparupoBaHue u
aHanoruto. OOydeHue  anrebpe  mpeanoyiaraeT  3HAYMUTENBHBIH  00BEM
CaMOCTOSITEIFHOM  JICATEIBHOCTH  OOYYarOMIMXCs, TOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil 1esITeIbHOCTHOTO IPUHIINAIIA O0yUeHUSI.

B cTpykType nporpammel yaueOHOTO Kypcea «Anredpay st OCHOBHOTO OOIIETO
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JINHUU:
«Uucna © BBIUKCIEHUSN», «ANTEOpanyeCKHe BBIPAXKEHUS», «YPAaBHCHHS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX COJAep)KaTEIbHO-METOTUIECKIX
JVMHUHA pa3BUBACTCS HAa MPOTSHKEHUH TPEX JIET U3YUCHHUS Kypca, B3aUMOJICHUCTBYS C
JIpYrUMU ero JuHusMu. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKJaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B TMporpaMMmy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBbIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHUs U CIOCOOCTBYIOIIME OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  yHHMBEPCAJIBHOTO MareMmaTtudeckoro si3bika. ComepkaTenbHONH |
CTPYKTYpHOM OCOOCHHOCTBIO Yy4eOHOTO Kypca «Anredpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Conmepxanne muHMA «UWcna ¥ BBIYHCICHUS» CIYXKHT OCHOBOW st
JTATbHEHIIeT0 M3y4YeHHUs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaOIIUXCS
JIOTUYECKOTO MBINIIECHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJrOPUTMaMHU, a
TaK)Ke MPUOOPETCHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJISl IOBCETHEBHON
KW3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
CBSA3aHO C PALMOHAIBHBIMM M HUPPALUOHATBHBIMH YHCIAMHU, (HOPMUPOBAHHEM



MPEACTABICHUMN O JEHCTBUTEIHLHOM YKCIie. 3aBEPILICHHE OCBOECHHUS YUCIOBOU JTUHUU
OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUM — « AITeOpanyecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYEeCKOro armapara, HeoOXOAMMOTro MJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHAIbHBIX
BbIpOKEeHM. AnreOpa JEMOHCTPUPYET 3HAYECHHUE MATEMATUKU KakK s3bIKa JUJIst
MOCTPOCHUSI MATEeMAaTHYECKUX MOJIEei, OMHUCAaHWs TPOLECCOB U  SIBJICHUUN
peansHOro Mupa. B 3amaun o0yueHus anreOpe BXOAIT TakxKe ajbHEeHIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT'0, B YaCTHOCTH, JJI1 OCBOEHHUS Kypca
UHQOpPMATUKHA, M  OBJIAJCHHE HABbIKAMU  JIEIYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBaHrne CHUMBOJBHBIX (OPM CIOCOOCTBYET pa3BUTHIO BOOOpaKEHMUs,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-TpaUUeCKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEHMIEH MaTeMaTUYECKON MOJIENH
JUTSL OTMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B TPUPOE U
obmiectse. M3yueHue Mmatepuasna cnocoOCTBYeT pa3BUTHIO Y 00YUaIOIINXCs YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckre, BHOCUT BKJIaJ B (opMupoBaHue
MPEICTABICHUN O POJIM MAaTEMAaTUKU B PA3BUTHH LIMBUJIM3ALUMU U KYJIbTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Yucma © BBIUKCICHUS», «ANTEOpanyecKUe BBIPAXKEHUS», «YPAaBHEHHS U
HEpaBEHCTBA», « DyHKIIMM.

Ha uzyuenue yuebHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 yaca (3 yaca B Heneno), B 8 knacce — 102 yaca (3 yaca B Hezeno), B 9 kiacce
— 102 yaca (3 yaca B Heento).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSATHUYHBIE, TIEPEX0] OT OJHON (HOpPMBI 3amucu
npobeit k gapyroi. [loHATHe palnMOHANBHOTO YKCIA, 3alucCh, CpPaBHEHUE,
YOOPSAIOYMBAHUE  pAlMOHANBHBIX  4uceld. ApudmMernyeckue JeHCTBUS C
palOHAIBHBIMA YKCIIaMH. Pemenne 3axad U3 peaslbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTesieM: ONpEeIeNIeHHue, MpeoOdpa3oBaHUE
BBIPQXECHUI HAa OCHOBE OIpEIEICHUs], 3aUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE MPOLIEHTOB. TpU OCHOBHBIE 33Jlayu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHNE TPU3HAKOB  JACIMMOCTH, PpA3J0KEHHUE HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCEII.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmas ©W  oOparHas
IIPOTIOPLIHOHAIBHOCTH.

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YHUCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommyCcTUMBIE
3Ha4YeHUs nepemeHHbIX. [IpeacraBieHne 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPDAXEHHUS, MpaBWiIa NpeoOpa3oBaHUsl CyMM U
MPOU3BEJECHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEJIEM.

OpnHowiensl 1 MHOTOWIEHBI. CteneHb MHOrOwIeHa. CloXKeHue, BhIYUTAHHUE,
YMHOXEHHE MHOTOWIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBI
Y KBaApar pa3HocTh. Popmyiia pa3HOCTH KBapaToB. Pa3iioxkeHre MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, TMpaBuUja NpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCHUJIBHOCTb YPaBHEHHUM.

JluHenHOe ypaBHEHHME C OIHOW MEPEMEHHOM, YHUCIO KOPHEH JIMHEHHOIO
YpaBHEHUS, pEUICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIIEHHE YPAaBHEHU IO YCIOBUIO
3aga4u. Pelienre TeKCTOBBIX 3371a4 € MMOMOIIBIO YPABHEHHM.

Jluneitnoe ypaBHEHUE C IBYMs MEpEMEHHBIMU U ero rpaduk. Cuctema IByx
JIVMHEMHBIX YPaBHEHUU C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus TEKCTOBBIX 3a7a4 C TIOMOIIbIO CUCTEM
YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssMou. UncinoBsle IpoMeXXyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyroiibHast cucteMa kKoopauHat, ocu Ox u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenue rpadukoB peanpHbIX 3aBucuMocTeil. [lonarue pynkuunu. I'paduk pyHKIMM.
CaoiictBa dynkimii. Jluneiinas ¢yukuus, e€ rpaduk. ['paduk dynkipm y = [x|.
['paduyeckoe pelieHne IMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIACC

Yuciaa v BBIYMCICHUA

KBagparHeiii kopeHb u3 uwucna. [loHsitue 00 uUppalMoOHAIBHOM YHCIIE.
Jecsatnunble TpUOIMKEHUST HppalMOHAIBHBIX yucen. CBolcTBa apupMETHUYECKHUX
KBa/IPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YUCIIOBBIX BBIPAKEHUI
Y BBIUHMCJIEHUSM. J|eiCTBUTEIIBHBIE YUCTIA.

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

AnreOpanyeckre BhIpaKeHUsIAJIreOpandeckue BbIPaKeHUs

KBagpaTHbIil TPEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpanueckod JIpoOw.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PannonanbHble BhIpaXXEHHUS U UX ITpeoOpa3oBaHue.

VYpaBHEHUs U HEPaBEHCTBAY pABHEHUSI U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMysa KOpHEH KBaApaTHOro ypaBHeHus. Teopema
Buera. PemeHue ypaBHEHUN, CBOIAIIMXCS K JIMHEMHBIM H KBaJpPaTHBIM.
[Tpocreiimure ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['paduueckas uaTEpHpeTalvs YpaBHEHUN C IBYMs IEPEMEHHBIMU U CUCTEM
JVHEWHBIX YpaBHEHHUU C JBYMsS IIepeMEHHbIMHU. lIpumepnl pemreHns cucrem
HEJIMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCWIIBHOCTh HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYyHKUUHA

[Tonsitue pynkuuu. OOIaCTh OMpeAeNICeHNs U MHOXKECTBO 3HAUEHUI (PYHKIUU.
CrnocoObl 3aanus QyHKIMIA.

I'padpux ¢ynkuun. Yrenune coiicTB ¢yHkumu no e€ rpaduxy. [Ipumeps
rpadukoB GYHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.



DyHKIMK, OIMKCHIBAIOIIME MPIMYI0 H OOpaTHYIO MPOMOPIHOHATbHBIC
3aBuCHMOCTH, UX rpadukn. Oyukun y = x2, y = x3, y = \x, y=|x|. Ipaduueckoe
pEIICHUE YPABHEHUW U CUCTEM YPABHECHUM.

9 KIIACC

Yucia ¥ BIYMCICHUS

PannonanbHbple 4MCla, UPpalMOHAIbHBIE YMCIIA, KOHEYHbIE U OECKOHEYHbBIE
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHE JIEWCTBUTENIBHBIX YHCEN, AapUPMETHUYECKUE JEUCTBHUS C
JEUCTBUTEILHBIMU YUCIIAMU.

Pasmeppl 0OOBEKTOB OKpYXAlOUIETO MHpa, JJIUTEIBHOCTh IPOLIECCOB B
OKPY’KaroleM MHUpE.

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIJIeHHEe
yucen. [[puknaka n oneHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHNEM HA MHOKUTEIIH.

Pemenue npoOHO-paliMOHAIBHBIX YpaBHEHU. PerieHue TEKCTOBBIX 3ajay
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMS NEpEeMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellieHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JHMHEHHOe, a Japyroe — BTopoi creneHu. ['paduueckas
WHTEPIIPETaLNs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3a71a4 alredpandeckum crnocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemeHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanpartHeie HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMHU.

OyHKIMnPYyHKUUHA

KBagparnunas ¢ynkuus, e€ rpadpuk u cBoictBa. [lapaboma, KoOpauHATHI
BEPUIMHBI 1apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

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



YucnoBble  mocliie1oBaTeIbHOCTUYMCIOBbIE  MOCJAEI0BATEIBHOCTH M
Nporpeccuu

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

Apudmerrueckas U reoMerpuyeckas mnporpeccur. GopMynbl n-TO YieHa
apru(pMETHIECKON U TeOMETPUUECKON MPOTrpeCCuil, CyYMMbI IEPBBIX 71 YJICHOB.

N3o0pakeHne 4iaeHOB apu(METHUYECKOH M TeOMETPUUYECKOM IPOTrpecCHid
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUIUAIBHBIN POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTC:

1) naTpuoTHYecKoe BOCIIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN IpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYX AEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccruoHaIbHOM
NESATEIIbBHOCTH M Pa3BUTHUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U AKU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYeCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M 3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIEHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
oOmiecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, 3TAaNoB €€ pa3BUTHA W 3HAYMMOCTH JJI1 PA3BUTHS LUBUIIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMH HCCIEN0BATENBCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, (GopMHpPOBAHHME KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJy4Yns:

TOTOBHOCTBIO MPUMEHSITh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IeKCHu, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTAaIMel Ha TPUMEHEHUE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00J1IaCTH COXPAaHHOCTH OKPYXKAIOIICH Cpelibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
UX BO3MOXKHBIX TOCJICICTBUH JIJISl OKPYXKAIOIIEH Cpejibl, 0CO3HAHUEM TJI00ATBLHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLMAJILHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTHU 4€pe3 MPAKTUUYECKYIO JIESITEIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHITHUS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM YUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIEC YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble 1ornueckue aAeicTBUA:

e BBIABIIATH U XapaKTEPHU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOUICHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATWUW, YCTAHABIMBATh CYIIECTBCHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHBIC, €AMHUYHBIC, YaCTHBIE W oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH JIJISl BBISIBIICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUHIA,
JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
pa30upaTh TOKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (TPSMBIC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIbHO HECIIOXKHBIC JTOKAa3aTeIhCTBA
MaTeMaThyeckux (aKkToB, BBICTpaUBaTh AaAPTYMEHTAIIMIO, MPUBOIUTH
pUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BAPUAHTOB pEIICHUs, BBIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCKHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, HPOoOIeEMYy,
CaMOCTOSATENILHO YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (HOPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MO3UIIAIO0, MHCHHCE;

MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIH
HKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEA0OBAHKE IO YCTAHOBIICHUIO 0COOEHHOCTEH
MaTeMaTH4YECKOro 00bhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TPOIECCa, a TAKXKE BBIJIBUTATH
TIPEIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTaTOYHOCTh W M30BITOUHOCTh HH(OpPMAlMH, JAHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTaBIICHUS,

BbIOMpATh (opMy TMpeACTaBICHUS HHPOPMALUU M WLIIOCTPUPOBATH
perraemMbie 3aa4yd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukod U ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh WH(MOPMAIMU MO KPUTEPHUSIM, MPEATIOKEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKAaTHBHBIE YHMBEPCAJIbHbIC YYeOHbIe 1elCTBHA:

BOCIIpUHUMATD U (bOpMy.TII/IpOBaTB CYKIACHUA B COOTBCTCTBUU C YCIIOBUSAMU
H OCJIsIMH O6IIICHI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPA’KAaTh CBOKO TOYKY 3PCHUA



B YCTHBIX M IMUCBbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPE3yJIbTaT;

B X0J1€ 00CY’KJE€HUS 3a/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK/1a€MOM TEMBI,
poO0JIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHHKOB JUaiora, OOHapy>KMBaTh pa3IiMuyve W CXOJCTBO IO3HIIMM, B
KOpPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKCHHUS,
NPEACTaBIATh  pe3yJbTaThl  pEIIeHUs  3aJa4yd,  DKCIEPUMEHTA,
UCCJIEIOBAHMUS, IPOEKTA, CAMOCTOSTEILHO BEIOUPATH POPMAT BHICTYTIICHHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

NOHUMATh 1 UCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON U MHANBUIYAJTbHON
paboTHI MPHU PEIICHUN YUeOHBIX MaTeMaTHYECKHUX 3a/1aY;

IIPUHUMATh LEJIb COBMECTHOW JEATEIBHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapUBaThCA,
00CyXaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS HECKOIBKHUX
JIIOJICH;

y4acTBOBaTh B TPyNIoBbIX (opmax paboTsl (0OcyxaeHus, oOMeH
MHEHUSMH, MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO 4acTh PaOOThI
U KOOPJIMHHPOBATh CBOM JEUCTBUS C JPYTMMHM 4YJIECHAMH KOMAaHJbI,
OLICHMBATh Ka4ye€CTBO CBOET0 BKJaJa B OOIIMI MPOIYKT MO KPUTEPHSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO COCTAaBJIAThH IUIAH, AJITOPUTM PELIECHUs 33aJa4yu (MU €ro
4acTh), BbIOMpATh CIOCOO pElICHUsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIEcca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETH TPYTHOCTH, KOTOPBIE MOTYT BOSHUKHYTh P PEUICHUU 3a]a4H,
BHOCHTH KOPPEKTHUBHI B JICITCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCJIOBUSIM, OOBSCHSTH MPUYUHBI JOCTHKEHUS WJIM HEAOCTHKEHUS IIEIH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIbBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYyYArONIMICS TOJYYHUT CICTYIOIIHE
MPEAMETHBIE PE3YIbTATHI:

Yucsia v BBIYMCIEHUS

BbInonHATh, codyeTass YCTHbIE M MHCbMEHHBIE MPUEMBI, apudMETHUECKHE
JEUCTBHUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHWS YHUCIOBBIX BBIPAKCHUM, MPUMEHSTH pPa3HOOOpa3HBIC
CIIOCOOBI ¥ MPUEMBI BBIYUCIICHUS 3HAYCHHUH TPOOHBIX BBIPAKEHUN, COIACPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOU.

[lepexoauTh 0T oaHOM (HOPMBI 3aMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO P00 B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO ACCATUUHYIO IPOOB).

CpaBHUBATH U YIIOPSAIOUYMBATH PAllMOHAIIbHBIC YUCIIA.

OKpyTasTh YKCIIA.

BBITIONHATS TPUKUIKY U OLEHKY pe3yiibTaTa BBIYMCICHUN, OIEHKY 3HAUCHHIM
YUCJIOBBIX BBIPKCHHUI. BBIMONHATH JEHUCTBUS CO CTENEHSAMH C HaTypalbHBIMU
MOKa3aTeIsIMH.

[IpuMeHATh IPU3HAKU IETUMOCTH, Pa3JIOKEHNE Ha MHOXKUTEINIM HAaTypalbHbIX
quced.

Pemiatb mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSA3aHHBICE C OTHOLIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIMYMH, MPOILEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7ad ¢ y4€TOM OTPAHUYCHH, CBSI3AHHBIX CO CBOWMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvyecKue BbIPpAKEHUSA

Hcrnonb30BaTh anredpandeckyro TEPMUHOIOTHIO U CHMBOJIUKY, TPUMEHSTh €€
B MPOIECCE OCBOCHUS YUeOHOI0 MaTepHaia.

HaxoauTh 3HaueHusi OYKBEHHBIX BBIpAXEHUW NPHU 3aJaHHBIX 3HAUYCHUSIX
MEPEMEHHBIX.

BrImonHSITh MpeoOpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BBINMOMHATE yMHOXKEHHE OJIHOYJICHA HAa MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSTH (DOPMYJIBbI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCyliecTBIsATh Pa3JI0KEHUE MHOTOWICHOB HA MHOXKUTEIHU C TOMOIIBIO
BBIHECEHUS 32 CKOOKHU OOIIEr0 MHOXKUTEJIS, TPYIIITUPOBKU CIaraeMbIX, TPUMEHEHUS
bhopMyI1 COKpAIIEHHOTO YMHOXKECHHUSI.

[IpuMeHsTh MpeoOpa3oBaHUsi MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTeMaTHKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIBHBIMHU IOKA3aTEISIMHU LIS
npeoOpa3oBaHUs BBIPAKCHHIA.

YpaBHeHUs U HEPABEHCTBA



Pemwlate yiMHENHBIE ypaBHEHUS C OJHOM NEPEMEHHOMW, NPUMEHSSA IIPaBHIIA
nepexoaa OT UCXOJHOIO YPaBHEHMS K paBHOCWIbHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCIIO KOPHEM YPABHEHUSI.

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

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

CTpouTh B KOOPAUHATHOM IJIIOCKOCTH Ipa(UK JIMHEHHOTO YPAaBHEHUS C IBYMS
IEPEMEHHBIMHU, MI0JIb3YSCh TpaUKOM, IPUBOAUTH IPUMEPHI PEIICHNS YPaBHEHHUS.

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

CocTaBnsATh M pellaTh JIMHEWHOE YpaBHEHUWE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH MO yCIOBHUIO 3aJa4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJ1ayy NOJIyYECHHBIN PE3yJIbTaT.

DOyHKIUU

N300pakaTh HA KOOPAUHATHOW MPSAMOM TOYKH, COOTBETCTBYIOIIUE 38 JaHHBIM
KOOpJIMHATaM, Jy4YH, OTPE3KU, MHTEPBAJIbl, 3aMUCHIBATh YHCIOBbIE IPOMEKYTKH HA
aJreOpanvdeckoM s3bIKeE.

OtmedaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH II0 33JaHHBIM KOOpAMHATaM,
CTpOUTh Ipaduky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHHE, LI€HA, KOJWYECTBO, CTOMMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil crocod MpEeACTABICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH HH(OPMAIIUIO U3 TPAPUKOB peaTbHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyueHuss B 8 kJjacce oOydYaromMICS TIOIYYUT CIICIYIOIIHNE
NpPEeIMETHBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCICHUSA

Hcnonb30oBaTh HadallbHbIE MPEACTABICHUS O MHOKECTBE JIEHCTBUTEIBHBIX
YHCell JJIsl CPaBHEHUs, OKPYTJICHHS U BbIUMCICHUM, N300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKaMH HA KOOPAWHATHOM MPSAMOM.

[IpumeHsaTh mOHATHE apU(METUYECKOrO KBAJPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHM, UCIOJIb3Ysl MPU HEOOXOAMUMOCTH KaJIbKYJATOP, BBINOIHITH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIUX KBAJpPaTHBIE KOPHHU, HUCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C IMOMOIIBIO JECATHUHBIX
npoOeit u creneneit yucia 10.



AJireOpanyeckue BbIpaKeHUs

[IpuMeHATh TMOHATHE CTENEHH C LEJbIM IO0Ka3aTelIeM, BbBIIOJHSITh
npeoOpa3oBaHus BBIPAKEHH, COIEPIKAIUX CTENIEHH C LETbIM TOKa3aTEJIEM.

BhITIONHATE TOXAECTBEHHBIE MMPE0Opa30BaHUs PallUOHATBHBIX BRIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOUYJICHAMU U alIreOpandyecKUMH ApOOsIMHU.

PackmnanpIiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsATh npeoOpa3oBaHMs BEIPAXKEHHUM JI pELICHUs Pa3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATHbHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pematy nMHENHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI IBYX YPAaBHEHUH C ABYMsI IEPEMEHHBIMHU.

[IpoBOANTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJI€ C IPUMEHEHHUEM IrpapUueCcKUX MPEACTaBICHUH (yCTaHAaBIMBATh, UMEET
JU YpaBHEHWE WM CUCTEMa YPABHEHUM PELICHUs, €CIM HUMEET, TO CKOJIbKO, U
npouee).

[lepexoguTh OT CIOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoi
MOJIEJIM C TIOMOILIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpPaBHEHHUU,
WHTEPHPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3aJa4M ITOJYyYEHHBIN pe3ysbTarT.

[IpuMeEHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHHSI, OLICHKH, pellaTh
JIMHEWHbIC HEPABEHCTBA C OJIHOM IEPEMEHHOU U UX CUCTEMBI, 1aBaTh rpa)MueCcKyIo
WJUTIOCTPALIMIO MHOKECTBA PELIEHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUIMHA

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUECHMS), ONPENENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OlpeaeiaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Crtpoutsb rpaduku 351eMEHTapHBIX (YHKIIUA BUIA:

y=k/x,y=x2, y=x3,y = x|, y = VX, OIHCBIBATb CBOICTBA YHCIOBOI (PyHKIAN
o e€ rpaduky.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MpPEeIMETHbBIE PE3YJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YNIOPSAIOUYNBATH PALIMOHAIIBHBIE U HPPALMOHATIbHBIE YUCIIA.

BrimonHaTe apupmMeTHueckre AeUCTBUS C palliOHATbHBIMU YUCIIAMHU, COUeTast
YCTHBIE U MHUCbMEHHBIE MPUEMBI, BBHIMOJIHATH BBIYMCICHHS C HPpPAMOHAIbHBIMU
YUCJIAMH.

HaxonuTh 3HaueHus CTENEHEN C LEeIbIMU NTOKA3aTeNsIMU U KOPHEH, BBIYUCIISTh
3HAYEHUS YUCIIOBBIX BBIPAXKEHUH.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJHATh NPUKHUAKY PE3yJbTaTa
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKECHUM.



YpaBHeHMS U HEPaBeHCTBA

Pernats nuHeliHbIe ¥ KBaIpaTHBIC YPaBHEHUS, YPAaBHEHHUSI, CBOISIINECS K HUM,
pocTelue APOOHO-PALMOHAIBHBIE YPABHEHHS.

PemaTe cucTteMbl ABYX JTWHEWHBIX YpPaBHEHUU C JABYMsI TIEPEMEHHBIMH H
CUCTEMBI JIBYX YPaBHEHHUMN, B KOTOPHIX OJJHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemate TEKCTOBBIE 3amadyuM aidreOpaMdecKuM CIIOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPaBHEHHsSI UJTU CUCTEMBI JIBYyX YPaBHEHUH C IBYMs MTEPEMEHHBIMHU.

[IpoBouTh MpocTeiiiiive uccaeqoBaHusl YPAaBHEHUN U CUCTEM YpaBHEHH, B
TOM YHCJIE C TPUMEHEHUEM TpaduyuecKuX Npe/ICTaBleHUi (yCTaHABIMBATh, UMEET
JU ypaBHEHUE WIIM CHUCTeMa YpaBHEHUMW pELICHUs, €CIM HMEET, TO CKOJbKO, U
npouee).

Pemare nvHeliHbIE HEpAaBEHCTBA, KBaJApaTHBIC HEPABEHCTBA, M300pakaThb
pelIeHre HEPaBEHCTB Ha YHCIIOBOM NpPSAMOM, 3alMChIBaTh PELICHUE C MOMOILBIO
CHUMBOJIOB.

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

Hcnonp30BaTh HEPABEHCTBA IPU PEILIEHUU Pa3JIMYHbIX 3a/1a4.

DOyHKUIMHA

Pacno3naBaTh (QyHKIMM U3y4eHHbIX BHUJOB. Illoka3piBaTh cxemMaTHUeCKU

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

Crtpouth U M300paKaTh CXEMATHYECKU TpapUKU KBAJIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh KBaApaTUyHYy0 (QYHKIHIO 1O (popMmylie, IPUBOAUTH TPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apupMETHUECKYIO U TEOMETPUUYECKYIO POTPECCUU MPU PA3HBIX
croco0ax 3aaHusl.

BbIMONHATS  BBIYMCIEHHUS C  HCIOJB30BaHHEM (OpPMYJT n-ro 4jeHa
apu(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300paxaTh YIEHBI MOCJIEIOBATEIbHOCTY TOYKAaMHU Ha KOOPIAMHATHOU
IJIOCKOCTH.

Pemate 3amaun, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YUCIIE 3a/la4d U3 PeaTbHOM JKU3HU (C UCMOJIB30BAHUEM KAJIbKYJSATOPA, HU(POBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHBIE
HaumeHoBaHHe pa3aejioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (udpp )
NPOrpaMMbl Bcero o0pasoBaTejbHbIe
padoThI padoThI
pecypcbl
| Uucnia u BeIYKCIICHUS. PariuoHalbHEIS 75 | bubnunoreka LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 1
2 AZreOpaHeCKHe BLIPDKCHHA 7 https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
3 YPaBHCHHA 1 HCABCHCTBA 20 ! https://m.eds00.ru/7f415b90
bubnunoreka LIOK
) 24 1
4 Koopammatst u rpaguici. Gyniiun hitps://m.edso0o.ru/7f415b90
bu6nmorexa LIOK
II 1
> OBTOpEHHE 1 0000MmerHe 6 hitps://m.edso0o.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME




8 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
b K
1 Uucna u Beruucienus. KBajparubie KOpHU 15 nommorexa [0
https://m.edsoo.ru/7f417af8
) Yucna u BeraucieHus. CTEIIEHb ¢ EIbIM 7 bubnunoreka LIOK
IoKa3arejieM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKie BHIPaKCHHUS. 5 | bubnuorexa [IOK
KBagparsslii TpéxuineH https://m.edsoo.ru/7f417af8
4 AnreOpanyecKkue BhIpaKCHUSI. 15 | bubnnorexa [JOK
AnreGpanueckas ApoOb https://m.edsoo.ru/7f417af8
5 YpaBHeHus U HepaBeHCTBA. KBagpaTHbie 15 | bubmuoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 13 bubnnorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
7 VYpasHe epaBeHcTBa. HepaBencTsa 12 1
PABHCHIA 1 HEPABCHCTE PaBeHCTE https://m.edsoo.ru/7f417af8
bu6nunorexa LIOK
8 (0 . OcHOBHBIE TIO 5
YyHKIEH HOBHBIC TOHATHA https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
9 o . Yucnossle 9
YHKIWH. THCIIOBHIC yHICILHH https://m.edsoo.ru/7f417af8
10 [ToBTOpenue u 0600IIeHNE 6 2 bubnmorexa LOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOT'PAMME




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypcsl
| Yucna v Berunciienus. JleicTBUTEIbHbBIS 9 bubnuorexa [JOK
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
bubnunorexka LIOK
4 YpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 hitps://m.edsoo.ru/7f419d08
bu6mmoreka IIOK
1 1
. Gy 6 https://m.edsoo.ru/7£419d08
bu6nmorexa LIOK
q 1 1
6 HCJIOBBIE ITOCJIEA0BATEIILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3ALHS 18 | bubmmnoreka HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosnu4yectBo yacos DJIeKTPOHHbBIE
Ne ara udpossie
w/n Tema ypoxa Beero Kontpoabusbie IIpakTuueckue fll3y‘lel-ll/lﬂ 26[?;1;0B3Teﬂbﬂme
padoThI padoThI pecypenI
1 [TonsiTHE panMOHAIILHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
parMoHaIbHBIMU YHCIIAMU
3 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ 1
paIMoHaILHBIMU YHCIIAMHU
5 ApudmeTnueckue IeiCTBUS C 1
paIMoHaILHBIMU YHCIIAMHU
6 ApudmeTnueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsi04MBaHue |
paIMOHATBLHBIX YHCEI
g CpaBHeHue, ynopsa0odMBaHUE 1
paIMOHATBLHBIX YHCEI
9 CpaBHeHue, ynopsa0dnBaHUE 1
paIMOHATBHBIX YHCE
10 CreneHp ¢ HATYPATbHBIM 1 bubnmnorexa [JOK
rnoxkasarejieM https://m.edsoo.ru/7f4211de
1 Crenenb ¢ HaATYpaJIbHBIM | bubnmnorexa [JOK

IIOKa3aTcjiIcM

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




12

13

CreneHb ¢ HaTypaIbHBIM
[I0Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3aresieM

bu6nmoreka [IOK
https://m.edsoo.ru/7f42154¢e

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

14

15

16

17

CreneHnsb ¢ HaTypaIbHBIM
HOKa3aTeneM

Pemrenne ocHOBHBIX 3a7a4 Ha
JpoOu, MPOLEHTHI U3 pealibHOI
MPAKTUKHU

Pemrenne ocHOBHBIX 3a7a4 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOU
MPaKTUKHU

Pemenne ocHOBHBIX 3a7a4 Ha
JIpOOH, IPOLICHTHI U3 PEATbHOU
MPaKTHKU

18

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

19

20

HpI/IBHaKI/I ACIIMMOCTH, Pa3JIOKCHUA
Ha MHOXXUTCJIM HATYPAJIbHBIX YUCEIT

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

21

Peanbuble 3aBucumoctu. [Ipsimas u
oOpaTHast IPOMOPIIMOHATBHOCTH

22

23

Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHast IPOTMOPIIMOHATBHOCTH
Peanbnbie 3aBucumoctu. [lpsimas u
oOparHast MPOMOPIUOHATEHOCTH




Peanbnbie 3aBucumoctu. [lpsimas u

24
oOparHast MPOMOPIUOHATEHOCTH
)5 KouTponbhas pabota no teme
"PannoHanpHEIe ynciia"
26 BykBeHHbIE BbIpaKeHUs bubmmorexa LIOK
K P https://m.edsoo.ru/7f41feec
27 DopmyIibl
28 ®opMmyibl
29 IIepemennsle. JlonycTumele
3HAYEHUS TIePEMEHHBIX
[IpeoOpazoBanre OYKBEHHBIX
. bubmuoreka [{OK
30 BBIPAKEHUI, pacKpbITHE CKOOOK U
https://m.edsoo.ru/7f41fafa
MPUBEIEHUE TTOAOOHBIX ClaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX
31 BBIPKECHHH, pACKPBITHE CKOOOK U bubmmorexa [TOK
P > Pacih https:/m.edsoo.ru/741d70
MpUBEIEHNE TTOJO0HBIX ClaraeMbIX
ITpeoOpa3oBanue OyKBEHHBIX
32 BBIpQ)XEHUH, pacKpbITHE CKOOOK U
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
[TpeobpazoBanme OyKBEHHBIX
33 BBIpQ)XEHUH, pacKphITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIaraeMbIX
34 CBOIiCTBa CTETICHHU C HATYPAITHHBIM bubmmorexa [JOK
rnoxkasarejieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmnorexa [JOK
IoKasareyieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENIEHU C HATYPAIbHBIM bubmuoreka [IOK

IIOKa3aTcjiIcM

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




bu6nmmoreka [IOK

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

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

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

40 CiioeHue, BBIYMTaHUE, YMHOKEHUE bu6nmoreka [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8

A1 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnunoreka LIOK
MHOT'OYJICHOB https://m.edsoo.ru/7f422fca

4 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6nunorexa LIOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182

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

m DopMyJIbl COKPALLIEHHOTO bubmmnoreka HOK
YMHOKEHUS https://m.edsoo.ru/7f42464a

45 DopMyJIbl COKPALLIEHHOTO bubmuoreka [IOK
YMHOKEHUA https://m.edsoo.ru/7f424c12

46 DopMyIIbl COKPALLEHHOTO bubmuorexa [IOK
YMHOKEHHS https://m.edsoo.ru/7f4241d2

47 DopMyJIbl COKPALIEHHOTO bu6muoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0

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

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

50 Pasnoxxenre MHOTO4YJICHOB Ha but6mmoreka [IOK

MHOXHUTCIN

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




Paznosxenne MHOTOYJICHOB Ha

51
MHOXHUTEIN
57 KouTponbhas pabota no teme
"Anrebpanyeckue BeIpaXeHus"
VYpaBHeHue, IpaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCUIILBHOCTh YPaBHEHU
JInHeitHoe ypaBHEHHE C OJJTHOU
54 IIEPEMEHHOM, pelleHre JMHEWHBIX
YpaBHEHUU
JIuneliHoe ypaBHEHHE ¢ OAHOU
55 MEePEMEHHOM, PEeIICHUE JTUHEHUHBIX bubmorexa HOK
. https://m.edsoo.ru/7f420482
ypaBHEHU
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 IIEPEMEHHOM, pEIIeHNE JTMHEWHBIX
ypaBHEHUH
57 Pemenue 3agad ¢ momompio bubmmoreka IIOK
YpaBHEHUU https://m.edsoo.ru/7f42064¢e
58 Pemenne 3aga4 ¢ moMoIbo bu6nmorexa LIOK
YpaBHEHUU https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ moMoIis1o but6mmorekxa [IOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemrenne 3amay ¢ mOMOIIBIO but6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMs bubmuorexa [IOK
TepEMEHHBIMH U €T0 Tpadux https://m.edsoo.ru/7f427c32
2 JInHeliHOe ypaBHEHME C 1BYMs bu6muoreka [IOK

MIEPEMEHHBIMH U €ro rpaduk

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




CucreMa IByX JIMHEHHBIX

bu6nmoreka [IOK

63
YPaBHEHUN C JIBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEHHBIX
YPaBHEHMH € ABYMs [IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEHHBIX
YpaBHEHUH ¢ ABYMs [IEPEMEHHBIMU
. bubmuoreka [{OK
67 Pemenue cucrem ypaBHeHHM
https://m.edsoo.ru/7f4284de
. bubmuoreka [{OK
68 Pewrenue cucreM ypaBHeHU
https://m.edsoo.ru/7f42865a
. bubmuoreka [IOK
69 Pemenue cucrem ypaBHEHUI
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHEeHUN
71 Pewrenue cucreM ypaBHEeHUN
7 KonTponbhas pabota no teme bubmuoreka [IOK
"Jlunelinpie ypaBHeHUS" https://m.edsoo.ru/7f421044
. bubnuoreka [{OK
73 Koopaunara Touku Ha ipsiMoit
https://m.edsoo.ru/7f41de76
74 YucnoBble TPOMEKYTKH bubmmorexa [TOK
https://m.edsoo.ru/7f41dff2
75 UucnoBble TPOMEKYTKH
76 PaccrosiHne Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
77 Paccrosinrie Mexay AByMs TOUKaMH

KOOPJIMHATHOW MPSIMOI




73 [IpsmoyronbHas cuctema bubnmnoreka HOK
KOOPAMHAT Ha IVIOCKOCTHU https://m.edsoo.ru/7f41e16e
79 [IpsiMoyronpHas cucteMa bubmmoreka [JOK
KOOPIHUHAT Ha MJIIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKkoB, 3aTaHHBIX bubnnorexa [JOK
dbopMynamMu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3aJaHHBIX
dbopmynamu
23 Urenue rpa)ukoB peabHBIX bubnuoreka [IOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
84 Urenue rpadMKoOB pearbHbIX
3aBUCUMOCTEN
bubnmorexa LIOK
85 I1
OHATHE PYHKLLIH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIMN
bubmmoreka IIOK
7 . .
8 CroiicTsa QymKumii https://m.edsoo.ru/7f41f078
bu6mmoreka IIOK
88 Csoit i
BOHCTBA QyHKIMH https://m.edsoo.ru/7f41f1fe
but6moreka [JOK
89 JIuneiinas KITUS
dyme https://m.edsoo.ru/7f427282
bubnunorexa LIOK
90 JIuneiinas KITUS
dyme https://m.edsoo.ru/7f427412
01 ITocTpoenue rpaduka TUHEHHOM bubmuoreka [JOK

byHKIIUN

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




92

93

[TocTpoenue rpaduka TuHEHHON
byHKIIUU
I'paduk pynkmum y =[x|

94

95

96

I'paduk yakmmm y =[x|
KouTponbhas pabota no teme
"Koopaunatsl 1 rpaduky.
Oyukuun" / Beepoccuiickas
poBepouHas padboTa

Hrorosas koHTpoabHas pabora /

Bcepoccuiickast npoBepouHas
paborta

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

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

97

[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
METOJIOB Kypca 7 Kiacca,
000011eHNE 3HAHUNA

98

99

100

101

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

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

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

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

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

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

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




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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

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




8 KVIACC

KosnuuyectBo 4yacos DJIeKTPOHHbBIE
[
JJ;H Tema ypoxka Beero Kontpoabubie IIpakrnueckue i[:;jennﬂ :)I;I[?;I;zizlfenbﬂme
padoThI padoThI pecypenr
1 KBanpaTHbiii KOpeHb U3 UKcia 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
) [Tonsarue 06 npparoHAIEHOM | Bbu6mmoteka [JOK
yucie https://m.edsoo.ru/7f42eaaa
3 JlecsiTuunble MpUOIMKEHNS |
UPPALMOHATIBHBIX YHCE
4 Jecstruunbie MpUOIMKEHUS |
UPPALMOHATIBHBIX YHCE
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHuE 1ENCTBUTENBHBIX |
yucel
7 CpaBHeHuE 1EHCTBUTENBHBIX |
yHcell
2 ApudmeTnueckuil KBaapaTHbINA |
KOPEHb
9 VYpaBHeHue Bua X* = a 1
10 CgoiicTBa apr(pMETHIECKUX | bubnuoteka [JOK
KBaJPaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
CaolicTBa apupMeTUIECKUX bubmuoreka [JOK

11

KBaJPaTHBIX KOpPHEN

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




[TpeobpazoBanue YUCIOBBIX

bu6nmmoreka [IOK

12 aXKeHUI, cozepika
BRIPDICHIH, COACPIRANX https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU
[IpeoOpa3zoBaHKE YHUCTOBBIX
. bu6nmmoreka [IOK
13 BBIPAXKEHUM, COJIEpHKAITUX
https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeobpazoBanue YUCIOBBIX
14 BBIpa)KEHUI, COIEPIKAIINX bubmorexa HOK
p » CoAcpratll https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[Ipeobpa3zoBanue YUCTOBBIX
15 BEIpAKCHUH, COACpKAINX buGnuorexa [IOK
P » COMEpalll https://m.edsoo.ru/7f42e262
KBaJpaTHbIE KOPHU
bubnunoreka LIOK
16 CrerneHs ¢ 1eJIbIM [TOKa3aTeIeM
https://m.edsoo.ru/7f4354a4
CranjapTHas 3amuch 4ucia.
Pa3Mepsr 00bEKTOB OKPYIKaAIOIIETO
17 Mupa (0T AIEMEHTapHbBIX YaCTHIL J10 bubmmnoreka HOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTENIBHOCTD MPOLIECCOB B
OKPY’KaIOIlleM MUPE
13 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoreka IIOK
nokKazaTreyeM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C IEJIBIM bubmuoreka [{OK
MOKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBolicTBa CTENIEHHU C LENIBIM bu6muoreka [IOK
okKazarejieM https://m.edsoo.ru/7f435648
21 CBOMCTBA CTEIEHH C IIEIBIM but6mmoreka [IOK

IIoKa3aTcjiemM

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




CBoiicTBa CTEOEHH C LIETIBIM

bu6nmoreka [IOK

22 roxasareJjieM https://m.edsoo.ru/7f435ed6
23 KBanpaTHbiii TpExwieH
24 KBagparsslii TpéxuieH
)5 Pa3noxenune kBagpaTHOro bubmmoreka [JOK
TpEXWIEHA HA MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Paznosxenue kBagpaTHOTO bubmmoreka [JOK
TPEXWICHA HA MHOXKUTEIIN https://m.edsoo.ru/7f42fd38
KonTponbhas pabota nmo rTemam
27 "KBanparubie kopHu. CreneHu. bubmmorexa LIOK
KBazipaTHblii TpexeH” https://m.edsoo.ru/7f42ec80
bubnnorexa [JOK
28 Aarepanriecicas Apod https://m.edso:)_.lru/7f4303 82
JonycTtumMble 3HaUYEHUS
29 MEePEMEHHBIX, BXO/ISIINX B
anredpanvyeckue BoIpaKeHUS
JonyctrumMble 3HaUYEHUS
30 MEPEMEHHBIX, BXOSIINX B
anredpanvdeckue BhIpaKEeHUS
31 OCHOBHOE CBOMCTBO bu6mmoteka IIOK
anredpandeckoi Ipoou https://m.edsoo.ru/7f4308e6
32 Coxkparenue apooei bubnmorexa LOK
https://m.edsoo.ru/7f430a8a
. bubnuotexa [JOK
33 Cokpauetie 1podeit https://m.edsogru/7f430f44
34 Coxkparienue apobeit Bubmmorexa [IOK

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




Cl1o)KeHHe, BEIYMTAHUE,

35 MHOXKEHHEC U JICTICHUE bubmorexa OK
y A . https://m.edsoo.ru/7f43128c¢
anreOpanyeckux Apooeit
CnosxeHuie, BEIYUTAHUE,
bu6nmmoreka [IOK
36 YMHOXXCHHE U JICTICHUE
. https://m.edsoo.ru/7f4315c0
anreOpanvecKux apooei
CnoxeHue, BEIYUTAHUE,
bubnunorexka LIOK
37 YMHOXEHHUE U JICICHNE
. https://m.edsoo.ru/7f4318c2
anreOpanvecKux apooei
CnosxeHue, BEIYUTAHUE,
bubnunoreka LIOK
38 YMHOXXCHHE U JICTICHUE
. https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
[IpeobpazoBanue BeIpaXeHUH,
39 CoJIepIKaIINX aarcOpandecKue bubmmorexa [IOK
ACpHAT P https:/m.edsoo.ru/7f43259c
Ipodu
[TpeoOpazoBaHue BbIpaKEHHH,
40 coZiepIKallIiX aareopandecKue bubmmorexa LHOK
ACPRAT P https:/m.edsoo.ru/7432736
Ipodu
IIpeoOpa3oBanue BLIpaKEHUH,
41 cop e )Ilza HX anreo I;I/I‘ICCKI/IC bubmorexa HOK
ACPRAT P https:/m.edsoo.ru/7432736
npodu
4 KonTponbhas pabota no teme bu6muoreka [IOK
"Anrebpanyeckas 1po0p" https://m.edsoo.ru/7f431d36
b K
43 KBanpaTHoe ypaBHeHHE nommorexa O
https://m.edsoo.ru/7f42eela
b K
44 HenonHoe kBanpaTHOE ypaBHEHUE nommorexa O

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




bu6nmmoreka [IOK

45 Henoniioe kajpartioe ypaphieiiie https://m.edsoo.ru/7f42eela
46 dopMmyna KOpHEH KBaIpaTHOTO bubmuoreka [JOK
YpaBHEHUSA https://m.edsoo.ru/7f42f158
47 ®dopMya KOpHEH KBaIPaTHOTO bubmmoreka [JOK
YpPaBHEHUSA https://m.edsoo.ru/7f42£3f6
43 ®opmysa KOpHEH KBaIpaTHOIO Bbu6mmoteka [IOK
ypaBHEHUA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bubmorexa [IOK
https://m.edsoo.ru/7f42fefQ
50 Teopema Buera bubmorexa [IOK
https://m.edsoo.ru/7f430076
51 Pemenue ypaBHeHUH, CBOAAIIUXCS Bbu6moteka [JOK
K KBaJpaTHBIM https://m.edsoo.ru/7f43c542
57 Pemienne ypaBHeHUM, CBOASIIMXCSA bu6nmorexa LIOK
K KBaJpaTHEIM https://m.edsoo.ru/7f43c3d0
53 [Tpocreiinme npoGHO- bu6mmoteka [JOK
paluoHalIbHBIE YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreitmme npoOHO- bu6mmoteka IIOK
panvoHaIbHEIE YPaBHEHU https://m.edsoo.ru/7f432bbe
55 Penrenne TeKCTOBEIX 3a4a4d C bubnunoreka LIOK
MOMOUIBIO KBaJPaTHBIX YPaBHECHUM https://m.edsoo.ru/7f42£75c
56 Pentenue TeKCTOBBIX 3a7a4 C but6mmorekxa [IOK
IIOMOILBIO KBAJIPAaTHBIX YPABHEHUN https://m.edsoo.ru/7f42£8f6
57 KonTponbhas pabota no teme bu6muoreka [IOK
"KBagparHsle ypaBHeHUS" https://m.edsoo.ru/7f43012
53 JIuneliHOEe ypaBHEHME C IBYMs

MepEMEHHBIMH, €T0 rpaduK,




59

60

MPUMEpHI PEIlICHUs] ypaBHEHUH B
LEJIBIX YUCIIaxX

JIuHeitHoe ypaBHEHUE C IByMsI
MEePEMEHHBIMH, ero rpaduk,
MPUMEpHI PEIlICHUsI ypaBHEHUH B
LEJBIX YUCIIax

JInHeitHOEe ypaBHEHUE C IBYMS
NepPEeMEHHBIMH, ero rpaduk,
MPUMEPHI PEIlIeHUs] ypaBHEHUH B
LEJBIX YUCIIax

61

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

62

63

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
Pewrenne cucreM IByX JIMHEWHBIX
YPaBHEHUH € ABYMs IIEPEMEHHBIMU

64

[Ipumeps! pemienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

65

66

67

[Ipumeps! pemienus cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IEPEMEHHBIMU

I'paduueckas uHTEpHIpETALIUSI
YPaBHEHUSA € ABYMS IEPEMEHHBIMHU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU
I'paduueckas uaTEpHIpEeTAIUSI
YpaBHEHUS C ABYMs IIEPEMEHHBIMU

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

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




Y CUCTEM JIMHEHHBIX YPAaBHEHUM C
JBYMSI TIEPEMEHHBIMU

Penrenne TekCcTOBBIX 3a1a4 C

08 IIOMOILIbIO CUCTEM YPAaBHEHUI
69 Pemenue TekcToOBBIX 3a/1a4 ¢
IIOMOILBIO CUCTEM YPAaBHEHUI
70 Pemienne TeKCTOBBIX 33124 C
IIOMOIIBIO CUCTEM YPAaBHEHUI
71 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
7 HucnoBsle HEPAaBEHCTBA U UX
CBOMCTBA
73 HepaBeHcTBO ¢ 0/1HOM epeMeHHON
74 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubnuoreka [IOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42¢692
75 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JInHeliHbIC HEPABEHCTBA C OJJHON
NIEPEMEHHOI U UX pElIeHNE
77 CucreMbl TUHEHHBIX HEPABEHCTB C bubmmnoreka HOK
OJHOI IEPEMEHHON U X PELICHHE https://m.edsoo.ru/7f42cb88
73 CucTemMbl TUHEHHBIX HEPABEHCTB C bubmmorexa [JOK
OJHOI MEPEMEHHON U X PEUICHUE https://m.edsoo.ru/7f42cd2¢c
79 CucreMbl TUHENHBIX HEPABEHCTB C
OJHOM EPEMEHHON U X PELICHUE
N3o06paxenue pemieHus
80 JIMHENHOTO HEPaBEHCTBA U UX Bubmmorexa [IOK

CHUCTEM Ha YMCIIOBOM IIPSAMOM

https://m.edsoo.ru/7f42c9¢e4




N3o0pakeHue pereHus

N bu6nmmoreka [IOK
81 JMHENHOI0 HEPABEHCTBA U UX
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MPSIMO
KonTponbnas pabota no remam
82 "HepasenctBa. CucteMbl
ypaBHeHUI"
b K
83 [Tonstre GpyHkunu nbmmorexa 110
https://m.edsoo.ru/7f433c12
84 Ob6nacTh ornpeneneHus u bubmmoreka [JOK
MHO>KECTBO 3HAUCHUN (YHKIIUU https://m.edsoo.ru/7f433d84
85 Crioco0b1 3a1aHust PyHKIUI
86 ['paduk pynkuuu
g7 CpoiicTBa (yHKINU, HX
oToOpaxkeHHe Ha rpaduke
28 Utenue u noctpoeHue rpadukon
byHKIMMA
29 [Tpumeps! rpadukoB GyHKIUH,
OTpaXkaroIIUX peajbHbIe MPOIECCHI
OYHKIWMH, OMIMCHIBAIOITUE MTPSM
7 PAMYIO bu6mmoreka IIOK
90 1 00paTHYIO NPONOPIUOHATIbHBIE
https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 ['unepbomna
92 lunep6ona bubaunorexa [JOK
https://m.edsoo.ru/7f4343e2
93 Tpadk yHKIHH y = X2 bubmmorexa LIOK

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




Oyukiun y =x2, y =x3, y=Vx,y =

bu6nmmoreka [IOK

94 X|; rpadryeckoe penieHue
IxJ; rpa¢y . P . https://m.edsoo.ru/7f434d38
YpaBHEHUU U CUCTEM ypaBHEHUM
IToBTOpEHKHE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 1 8 KJIacCOB,
. bu6nmmoreka [IOK
95 00001IeHre 3HaHui /
. https://m.edsoo.ru/7f4371aa
Bcepocculickas npoBepoyHast
pabota
HroroBast koHTpoIbHAs paboTa /
. bubmuoreka [IOK
96 Bceepocculickas nposepoyHast
https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX MOHIATHH U
97 METO/I0B KypCOB 7 U 8 KJIaCCOB,
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
bubmmoreka IIOK
98 METO/IOB KypCOB 7 1 8 KJIacCOB,
. https://m.edsoo.ru/7f43736¢
000011IeHNEe 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
99 METOIOB KYpPCOB 7 U 8 KJIacCOB Bubmiorexa IOK
AOB KYpLoB /1 : hitps:/m.edsoo.ru/7437510
000011IeH1Ee 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHH U
100 METOJIOB KypCOB 7 M 8 KJIacCcoB Bubmorexa IOK
P . ’ https://m.edsoo.ru/7f4376b4
000011IeH1Ee 3HAHWI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
but6mmorexa [IOK
101 METO/I0B KypCOB 7 U 8 KJIaCCOB,

000011IeH1E 3HAHUI

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




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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

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




9 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYeHUS

DJIeKTPOHHbBIE
uugposbie
o0pa3zoBaTte/ibHbIE

pecypchbl

PammmonannHBIC Uyncna,
HWppalUOHAIIbHBIC YMCIIa, KOHEUYHbBIE
1 OECKOHEYHBIC JECATUYHBIC IPOOH

MHO0keCTBO IeHCTBUTEILHEIX
yHce; TeUCTBUTEILHBIC YrcIa Kak
OCCKOHEYHBIC ACCATHYHBIC IPOOH

B3aumHO onHO3Ha4YHOE
COOTBETCTBUE MEXKIY MHOKECTBOM
JENCTBUTEIIBHBIX YUCET U
MHOECTBOM TOUYEK KOOPAMHATHOU
psAMON

CpaBHEeHHE IEHCTBUTENBHBIX YHCET,
apupMeTHyecKe JeHCcTBUS C
JNENUCTBUTEIbHBIMU YU CIIAMH

[TpubnnxéHHOE 3HaUEeHNE
BEJIMYUHBI, TOUHOCTh MPUOIHKEHUS

Oxpyrnenne yucen

OxpyrieHne uncen

[Tpukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUH

[Ipukuaka u olieHKa pe3yJbTaTOB
BBIYUCIIEHUI




JIuneitnoe ypaBHeHue. Pemenue

10 ABHEHM, CBOJIALIUXCS K bubmorex [IOK
YPABHEHIH, GBI https:/m.edsoo.ru/7f43bf66
JIMHEUHBIM
JIuneitHoe ypaBHeHue. Pemenue

11 YpaBHEHUM, CBOJSIIMXCS K
JIMHEWHBIM
KBanparHoe ypaBHeHue. Pemienue

12 aBI—II)eHI/Iﬁ CBYPO SIIUXCA K bubmorexa LIOK
yp ’ U https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBanparHoe ypaBHeHue. Penienue

13 aBIE)eHHﬁ C};Iz)ﬂﬂHII/IXCFI K buGnuorexa [IOK
yp ’ https://m.edsoo.ru/7f43c542
KBaJPaTHBIM

bubnunoreka LIOK

14 bukBanpaTHbie ypaBHEHUS
https://m.edsoo.ru/7f43c3d0
bu6mmoreka IIOK

15 bukBanpaTHbie ypaBHEHUS

https://m.edsoo.ru/7f43c¢3d0
[Ipumeps! pemieHns ypaBHEHUM

16 TpeTher U 4YETBEPTON CTEIEHEN
pa3ioKEHUEM Ha MHOKHUTENN
[Ipumeps! penieHus: ypaBHEHUN

17 TpeThel U 4YETBEPTON CTEIEHEN
pa3oKeHUEM Ha MHOKHUTEIH

13 Pemenue 1po6HO-paliMoHaIBHBIX bubmuorexa [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6

19 Pemenue 1po6HO-paiMoHaIbHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6

20 Pemnrenue TeKCTOBBIX 3a1a4

anredpandecKuM METOI0M




21

22

Penrenne TekcTOBBIX 3a1a4
anredpanvyeckuM MeTo10M

Pemenne TekCTOBBIX 3aJa4
aJ'Il"€6paI/I‘IeCKI/IM METOJA0M

23

24

25

KonrponsHas pabora o teme

"VYpaBHeHMsI ¢ OTHOM HIepeMeHHON"

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU
u ero rpapuk

VYpaBHeHHE ¢ ABYMS [TE€PEMEHHBIMU
U ero rpaduk

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

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

26

Cucrema 1ByX JUHEHHBIX
YpaBHEHHH C IBYMsI IEpEeMEHHBIMU
U €€ peneHne

27

28

29

Cucrema IByX JIMHEMHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMHU
U €€ peneHne

Cucrema IByX JIMHEMHBIX
YpaBHEHUH C ABYMsI IEPEMEHHBIMU
U €€ peleHne

Cucrema IByX JIMHEMHBIX
ypaBHEHUH C ABYMs IEPEMEHHBIMU
U €€ pelieHue

30

Pemrenne cucreM nByX ypaBHEHHI,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIpyroe — BTOPOU CTENIEHU

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

31

Pemenne cucreM nByX ypaBHEHHH,
OJIHO U3 KOTOPBIX JIMHEWHOE, a
JIPyroe — BTOPOU CTENIEHU

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




Pemenue cucrem AByX ypaBHEHUM,

32 OJIHO M3 KOTOPBIX JIMHEMHOE, a
JIpYroe — BTOPOH CTEIIEHU
Pemenue cucrem AByX ypaBHEHUM,
33 OJIHO M3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOPOH cTeneHH
I'paduueckas MHTEpIIpETAIIS
34 CUCTEMBbI YPaBHEHUMU C JBYMS
NEePEMEHHBIMU
35 Pemenne TekcToBBIX 3a1a4
anreOpandecKuM crocoOom
36 Pemienue TekcToBbIX 3a1a4
anreOpandecKuM crocooom
37 KonrtponbHas pabora no teme
"CucreMbl ypaBHEHUI"
18 UucoBble HEPABEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JInHeliHbIE HEPABEHCTBA C OTHOU bubmmnoreka HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JluneliHble HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 JIuneiitHble HEpAaBEHCTBA C OJJHOU bubmuorexa [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTeMbl TMHENHBIX HEPABEHCTB C

OJIHOM MEPEMEHHON U UX PELIEHNE




CucTeMbl TMHEUHBIX HEPABEHCTB C

4 OJIHOM IIEPEMEHHOM U UX PEIICHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUICHUE
46 KBagparHsle HepaBeHCTBA U UX bubnuoreka [JOK
peuienue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HepaBeHCTBA U UX bubnnorexa [JOK
pewenue https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBeHCTBA U UX bubmmoreka [JOK
pemenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U X
pelieHue
50 KBanpaTHble HEpaBEHCTBA U UX
pelieHne
I'panueckas naTEpIIpETaLINA
51 Heppg;eHCTB u CI/ICTSMIi{ep;.lBeHCTB c bubamorexa LOK
https://m.edsoo.ru/7f43b098
IBYMsI IEPEMEHHBIMU
I'padnueckas uHTEpHIpeTaLIys
52 HEPABEHCTB U CHCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbhas pabota no teme
"HepasencrBa"
54 KBagpatnunas ¢pynkuus, e€ rpadgux bu6muoreka [IOK
U CBOMCTBA https://m.edsoo.ru/7f4396¢c6
55 KBanpartuunas ¢pyHkius, e€ rpaduk bu6muoreka [IOK
Y CBOMCTBa https://m.edso0o.ru/7f439842
56 KBanpartuunas ¢pysHkius, e€ rpaduk bubmuoreka [JOK

U CBOMCTBA

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




57

58

59

[Tapaboia, KOOPANHATHI BEPLINHBI
napaboIIbl, 0Cb CHMMETPHUH
napaboIIb

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

[Tapaboia, KOOPAMHATHI BEPITHHBI

napadoIIbl, 0Cb CHMMETPHUH
mapadoJIbI

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

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

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

60

[Tapaboia, KOOPAMHATHI BEPIITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJTbl

bubnunoreka LIOK
https://m.edsoo.ru/7f43a31e

61

62

63

[Tapaboia, KOOPAMHATHI BEPITHHBI
napaboIIbl, 0Ch CHMMETPHUH
napaboJIbI

[TapaGona, KOOpAMHATHI BEPIIHHEI
napaboIibl, 0Cb CHMMETPHUH
napaboJIbI

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

bubmuoreka [{OK
https://m.edsoo.ru/7f43a526

64

65

66

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

67

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




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

8 b, y=k/x, y=x?, y=vx, y=|x|

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

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

71 PEeKyppeHTHOH (opMyIIoii u bubnroreia LIOK

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

(dhopMyI0ii n-TO YICHA

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

7 Apudmernueckas u Bbu6mmotreka [JOK
reoMeTpuyecKas nporpeccuu https://m.edsoo.ru/7f43f3b4
@dopMybl N-To 4YieHa

74 apupMeTUYECKON U bubnmnorexa [JOK
r€OMETPUYECKOUN IPOTrPECCHUI, https://m.edsoo.ru/7f43t58a
CYMMBI TIEPBBIX N YJICHOB
@®opMybl N-To YiieHa

75 apu(pMeTHUECKON 1 bubmuoreka [IOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edsoo.ru/7f43ef2c
CYMMBI TIEPBBIX N YJICHOB
@DopMyIBl N-To YiieHa

76 apupMeTHIecKon 1 bubmuorexa [IOK
r€OMETPUYECKOUN POTrPECCHUI, https://m.edso0o.ru/7f43t0c6
CYMMBI TIEPBBIX N YICHOB

77 @opMyIIbI N-Io 4jIeHa bu6muoreka [IOK

apupMeTHIecKon 1

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




78

79

80

81

reOMETPUYECKON POrpecCuid,
CYMMBI [IEPBBIX N YICHOB

®opMyJIbl N-ro YieHa
apupMETHIECKON U
reOMETPUYECKON POrpeCcCuid,
CYMMBI MIEpPBBIX N YJICHOB

N300pakeHne 4ICHOB
apudmeTnyeckoit u
reOMETPUYECKOUN Mporpeccuii
TOYKaMH Ha KOOPJIUHATHON
MJIOCKOCTH

N300pakeHne 4IeHOB
apudmeTnyeckoit u
reOMETPUYECKON mporpeccuid
TOYKaMH Ha KOOPJIUHATHON
MIJIOCKOCTH

JInHEeNHBIA U DKCIOHEHIINAILHBIN
poct

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

82

Cno’xHbIe MPOLIEHTHI

bu6mmoreka IIOK
https://m.edsoo.ru/7f43feQe

83

84

CHoXXHEIE IMPOLCHTLI

KonTponbhas pabota no teme
"JucnoBbIe NOCIEN0BATEILHOCTH"

bubmmoteka IIOK
https://m.edsoo.ru/7f4401a6

but6mmorekxa [IOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600mEeHNE U
CHCTEeMAaTH3alMs 3HaHui. 3aIHCh,
CpaBHEHME, ACHCTBHUS C
JNCHCTBUTEILHBIMH YUCIIAMH,
YHCIIOBAs MpsMast




86

87

88

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

[ToBTOpEeHmE, 0000IIEHNE U
CHCTEMATH3alMs 3HAHWIA.
OxpyriieHue, NpuOIFKEHUE, OICHKA

[ToBTOpeHUE, 06001IICHNE 1
cucTeMaTH3alus 3HaHui. Pemienue
TEKCTOBBIX 337124 apU(PMETHUECKIM
crocooom

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

89

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTHu3anus 3HaHuH. Pemmenne
TEKCTOBBIX 3aJ1a4 apU(PMETHUCCKUM
crmocodbom

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

90

[ToBTOpenue, 0600IIEHNE U
cucreMaTu3anus 3Hanui. Pemenne
TEKCTOBBIX 3aJ1a4 apU(PMETUUECKUM
CII0COO0M

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

91

[ToBTOpenue, 0600IIEHNE U
CHCTEMaTH3aINsI 3HAHUH.
[IpeoOpazoBanue anredpanyecKux
BBIPKEHUH, TOMYCTUMbIE 3HAYCHHSI

bu6mmoreka IIOK
https://m.edsoo.ru/7f4441ca

92

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

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

93

[ToBTOpeHue, 06001IeHNE 1
cHCTEeMaTH3aInsI 3HAaHUH.

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




[IpeobOpazoBanue anredpanyecKux
BBIPXKEHUH, TOMYCTUMbIC 3HAYCHHUS

[ToBTOpEeHME, 0000IIEHNE U
CHCTEMATH3aLM 3HAHWIA.

bubnunoreka LIOK

o4 [Ipeobpa3zoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPAKEHUI, TOMYCTUMbIE 3HAYCHHUSI
[ToBTOpeHUE, 06001IICHNE 1

95 cUCTeMaTu3anys 3HaHui. OyHKIMH: Bbu6moteka [JOK
MIOCTPOEHUE, CBOMCTBA U3YyUEHHBIX https://m.edsoo.ru/7f444c56
byHKIUH
[ToBTOpEeHUE, 0600IICHNE 1

96 cucTeMaTu3aius 3HaHu. OyHKIUH: bubmmoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIUH
[ToBTOpenue, 0600IIEHNE U

97 cucremaTtusanus 3Hanuil. OyHKuuu: bubmuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpenue, 0600IIEHNE U

08 cucremaTusanus 3Hanuii. OyHKuuu: bubnuoreka [IOK
MOCTPOEHHUE, CBOMCTBA U3YYEHHBIX https://m.edsoo.ru/7f4452¢6
byHKIUH
[ToBTOpenue, 0600mEeHNE U
CHCTEMAaTH3allHs 3HAHMHA. bubnunoreka LIOK

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

100 [ToBTOpeHue, 06001IeHNE 1

cHCTEeMaTH3aInsI 3HAaHUH.




I'padpuaeckoe perneHue ypaBHEHHI
U UX CUCTEM

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

I[TPOTPAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KJIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'[bHOI7[ nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa303afmﬁ

1

1.1

Yucna ¥ BRIYUCICHUS

BBIHOJ'IHSITL, coucTasa YCTHBIC u IIMCBbMCHHBIC HpI/IéMBI,

aqu)MCTHqGCKHe IleICTBHSI C paiMOHaJIbHBIMH YUCJIaMH

1.2

Haxomuth  3HaYeHUs  YUCIOBBIX  BBIPAKEHUH,  MPUMEHSATH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHU N TPOOHBIX

BBIPKEHUH, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE JpOoOH

1.3

1.4
1.5

[lepexomute OT omHOM (oOpMBI 3amucu 4YHWcen K APyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEYHYIO
JECATHUYHYIO IPOOB)

CpaBHI/IBaTB " YIIOPpAOOYHUBATH PALITMOHAJIBHBIC YHUCJIA

OKpyrisTh ynucia

1.6

BBINOMHATE NPUKHUIKY U OUEHKY PE3YyJbTaTa BBIYHUCICHHUH, OLEHKY
3HQUEHUW YUCJIOBBIX BBIPAKECHUN. BBINONHATE JOEUCTBUS €O

CTCIICHAMM C HAaTypPAJIbHBIMU IMOKA3aTCIIsIMU

1.7

1.8

2.1

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKECHUE HAa MHOKHUTEIN

HAaTypaJIbHBIX YUCCII

Pemate  IIpakTUKO-OPUEHTHUPOBAHHBIE  3a/ayd, CBSA3aHHBIE C
OTHOIIEHWEM  BEIWYMH,  I[PONOPLUUOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3yabTaThl pEIIEHUsd 3aaad ¢
Y4E€TOM OTPaHUYEHUH, CB3aHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB
AnreOpanuecKue BhIPAKCHHS

Hcnonp3oBarh anreOpanyeckyrd TEPMHHOJIOTHIO U CHMBOJHKY,

IPUMEHSTH €€ B POLIECCe OCBOCHHS yUeOHOT0 MaTepuaa




22

23

HaxonuTe 3HadyeHHss OYKBEHHBIX BBIPAXCHUH TPH  3aTaHHBIX
3HAYEHMX [IEPEMEHHBIX

BrimonaaTs Hp606paBOBaHI/IH OEJI0Iro BBIPAXKCHHUA B MHOI'OYICH

MPUBEJICHUEM TIO0IOOHBIX CIIAaraeMbIX, PACKPBITHEM CKOOOK

24

BhIMONHATE YMHOXKEHUE OJIHOWICHA HA MHOTOWIEH U MHOTOWJIEHA Ha
MHOTOYJICH, MPUMEHSTh (OpMYINbl KBaJpaTa CyMMBbI U KBajpara

pa3HOCTH

2.5

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

CJIaraeMbIX, MPUMEHEHUS (POPMYIT COKpPAIIEHHOTO YMHOKECHHS

2.6

2.7

3.1

32

[TpumeHnsTh NpeoOpa3zoBaHUS MHOTOUJICHOB JIJISl PEILIEHUS Pa3IMUHbIX
3aJla4 U3 MaTeMaTUKH, CMEKHBIX [TPEIMETOB, U3 peallbHON IPAKTUKU
Hcrnonbs30BaTh CBOMCTBA CTENEHEW C HAaTYpPaJbHBIMU ITOKA3aTEISIMU
JUIs IpeoOpa30BaHus BbIPAXKEHUN

YpaBHEHUs U HEPABEHCTBA

Pemarp nMHENHHBIE ypaBHEHHsS C OIHOM IEPEMEHHOW, NPUMEHSA
IIpaBUJjIa MEPEX0Aa OT UCXOIHOTO YPABHEHMS K PAaBHOCUIIBHOMY €EMY.
IIpoBepATH, ABIAAETCS JIM YUCIO KOPHEM YPaBHEHUS

[TpumensaTs rpaduyeckue METOAbl NPU PEIIEHUH JMHEHHBIX

YpPaBHEHUH U UX CUCTEM

33

34

[TonGupate mnpuMepbl Map 4HCEN, SBISIOUIMXCA PELICHHEM
JIMHENHOIO YPAaBHEHUS C IBYMs [IEPEMEHHBIMU

Ctpouthb B KOOPAMHATHOM MJIIOCKOCTH rpaUK JMHEHHOTO ypaBHEHUS
C IByMsl IEpPEMEHHBIMU; MOJIb3YSCh I'PaUKOM, IPUBOAUTH IPUMEPHI

pelIeHUs] ypaBHEHMS

3.5

3.6

4.1

Pemate cucTteMbl J1ByX JIMHEWHBIX ypPaBHEHMH C  JByMS
NEPEMEHHBIMH, B TOM YHUCIIE TpauyecKu

CocraBisTh 1 penaTh JUHEMHOE YPAaBHEHHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUH I10 YCIOBUIO 3aJ1a4M, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4! MTOJIyYEHHBIN pe3yabTaT

Koopaunats! u rpadpuku. @yHkuun

N300pakaTh Ha KOOPIMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOLIHE
3alaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, MHTEPBAJbI, 3alUCHIBATh

YHCJIOBBIC IPOMCIKYTKH HA anre6pquGCK0M SA3BIKC




4.2

4.3

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

KOOpJUuHAaTaM

CrtpouTts rpaduku muHedHbIX GyHKIHH. CTpouTh rpaduk PyHKIUHU Yy

= x|

4.4

OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMI W3BECTHBIC 3aBUCHMOCTH MEXKILY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, DPACCTOSHME, LEHY, KOJIMYECTBO,

CTOMMOCTb, POU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI

4.5

HaxonuTh 3HaueHne (GyHKIMK MO 3HAYEHUIO €€ apryMeHTa

4.6

8 KVIACC

Kox
NpoBePsSIEMOro
pe3yabTara

1

[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS U aHAJIHM3a
uH(pOpMaINY, W3BJIEKATh M HHTEPIPETHPOBATh WHPOPMAIHMIO W3

rpaMKOB peaIbHBIX IPOIECCOB U 3aBHCHUMOCTEH

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

Yucia U BEIUHCIIEHUS

1.1

1.2

Hcnons30BaTh  HadajgbHblE  NPEICTABICHUA O  MHOXECTBE
JIEUCTBUTEIIBHBIX YHCEIl JI CPAaBHEHHUS, OKPYIJICHUS U BBIYUCIICHUH,
n300paxarh JEHCTBUTENbHbIE YHC]IAa TOYKaMU Ha KOOPJIWHATHOU
psAMOit

[TpuMeHsATs TOHATHE apUPMETUYECKOrO KBaJIpaTHOTO KOPHS,
HaXOJUTh KBaJpaTHblE KOPHHU, MCIONb3yd IpPU HEOOXOJUMOCTU
KaJIBKYJIATOD, BBIIIOJIHATH npeoOpa3oBaHus BBIPAKECHUH,

COJIepXKaIINX KBaJpaTHbIe KOPHU, UCIIOJIb3Yys CBOMCTBA KOPHEN

1.3

2.1

Hcnonp3oBarh 3amucu OONBIIMX M MajbIX YHCENT C IMOMOUIBIO
JeCATUYHBIX ApoOeii u crenenei yncna 10

AnrebpanuecKue BbIpaXKEHUS

[IpyMeHsITh TOHSATHE CTENEHU C LEJbIM TOKa3aTelieM, BBIIOJIHAThH

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

IIoKa3aTcjieM




22

BBIMONHATE  TOXIECTBEHHBIE MPeoOpa3oBaHUs  palMOHAIBHBIX
BBIDQXCHUIM Ha OCHOBE IIpaBWJI JCWCTBUM HAJ MHOTOWIECHAMH U

anreOpanyecKuMH ApoOsMu

23

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

3.1

3.2

33

[TpumeHsTH TpeoOpa3oBaHusl BBIPAKEHHUH ISl PEIICHUS Pa3IMYHBIX

3aJ1a4 U3 MaTeMaTUKU, CMEKHBIX [TPEIMETOB, U3 pealbHON MPAKTUKU
VYpaBHEHUS U HEPABEHCTBA

PemraTs HHHeﬁHBIe, KBaJpaTHbIC YpaBHCHHUA W palHdOHAJIbHBIC
YpaBHCHU:, CBOAAIIUCCA K HUM, CUCTEMbBI IBYX ypaBHeHI/If/’I C IBYyMs

MNEPEMCHHBIMU

[IpoBOaNUTE NpOCTEHIINE MCCIECIOBAHUS YPAaBHEHUM M CHUCTEM
YpaBHEHMH, B TOM UHCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJicTaBlIeHUN (yCTaHaBJIUBATh, UMEET JI YPAaBHEHHE WM CHCTEMA

ypaBHeHI/Iﬁ pemcHusa, €CJiu UMECT, TO CKOJIbKO, U npoqee)

[lepexonuTs OT cioBecHOW (OPMYIMpPOBKM 3amauum K &
anreOpanyecKor MOJENU C MOMOIIBIO COCTABICHHUS YPABHEHHS WJIH
CUCTEMBbl YpaBHEHH, WHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJYyYECHHBIN pe3yJIbTaT

34

4.1

4.2

[IpyuMeHsTh CBONCTBA YHUCIIOBBIX HEPAaBEHCTB JMJIi CpPaBHEHHS,
OLICHKH, pPelIaTh JIMHEWHbBIE HEPABEHCTBA C OJHOW MEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 NIUTIOCTPALIMI0 MHOXKECTBA PEIICHUN
HEPABEHCTBA, CUCTEMBI HEPABEHCTB
OyHKIMH
[ToHumMaTh W HCMONB30BaTh (PYHKUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEIsITh 3HAUECHUE
(YHKLUU 110 3HAYEHUIO apryMEHTa, ONpeAessTh CBOUCTBA (DYHKIIMU
o e€ rpaduky
CrpouTtsb rpauku 31eMeHTapHbIX GYHKINN BUIA:

y=k/x

kix




, Y =x2, y = x3, y = |[X|, onuchIBaTh CBOICTBA YMCIOBOH (DYHKIMHU IO €€
rpaduxy

9 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Yucia U BEIUMCIIEHUA

1.1

1.2

CpaBHI/IBaTB " YyIOPAAO0YHBATH PALMOHAJIBHBIC U UPPALUOHAJIBHBIC

quciia

BreinonHsaTs apI/I(bMeTI/ILIeCKI/Ie ﬂeﬁCTBHH C pallMOHAJIbHBIMH YUCJIAMU,
COoUcCTasd YCTHBIC U NIMCbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYUCJIICHHUS C

HppauOHAJIbHBIMU YK CJIaMU

1.3

HaxonuTte 3HaueHUs CTENEHEW C LENbIMU MOKa3aTeIs MU U KOPHEH,

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

1.4

2.1

OprTJ'ISITL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IMPUKUIKY

pe3ynbTaTa BEIYHACICHUMN, OLICHKY YHCIOBBIX BBIPAKEHUIN
YpaBHEHUs U HEPABEHCTBA

Pemate nMHENHBIE W  KBaJApaTHbIE YpaBHEHMs, YpaBHEHMUS,

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

22

2.3

2.4

Pemate cucTemsl IByX TMHEHHBIX YPAaBHEHHH C JBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIAETCS

JIMHENHBIM

Pemiate TEKCTOBBIE 3a1a4u aJIFeraI/I‘-ICCKI/IM CIIOCOOOM ¢ IMIOMOIIBIO
COCTaBJICHHUA YPAaBHCHUA WM CUCTCMBI JIBYX ypaBHeHI/Iﬁ C IBYM:

NEPEMEHHBIMU

[IpoBOANUTE TIPOCTEHIINE WCCIECNO0BAHUA YPAaBHEHUM M CUCTEM
yYpaBHEHHWH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
Mpe/ICTaBICHU (HalpuMep, YCTaHABIIMBATh, UMEET JIU YypaBHEHUE

WM CHCTEMA YPaBHEHHM pellleHus], €ClIi UMEET, TO CKOJIBKO)




2.5

2.6

Pemate JMHEHHBIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh pelIeHNe HEPAaBEHCTB Ha YNCIIOBON MPSIMOM, 3aIIUCHIBATh

PEIICHUE C ITIOMOIIBIO CHUMBOJIOB

Pemate cumcTeMBl JIMHEHHBIX HCpPaBCHCTB, CUCTEMBLI HEPABCHCTB,
BKJIIOYAOOIKME KBaJApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEIICHUE
CHUCTCMbI HCPABCHCTB HaA YHUCIOBOM HpSIMOfI, 3aIlIMCbIBAaTh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB

2.7

Hcmons3oBaTh HEPABCHCTBA IIPH PCIICHUHN PA3JIMYHBIX 3aJa4

OyHKIMU

3.1

3.2

PacniosHaBath  (GyHKIMHM  W3y4eHHBIX  BHIOB.  [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHEe Ha KOOPAMHATHOH  IUIOCKOCTH
rpadukoB (ynkuuii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHU K03((PHUIIMEHTOB, ONMUCHIBATH CBOWCTBA
byHKUIMMA

[Toka3bpiBaTh CXEMaTHYECKH pAacIlOJIOKEHHE Ha KOOPIMHATHOM
IUIOCKOCTH TpadukoB GyHKIMN Bua y = VX, y = |X| B ONUCHIBAThH

CBOICTBa PyHKIMI

33

Crpouth M u300paxaTbh CXEMaTU4YEeCKH IpadUKH KBaJpaTHUHBIX
(GyHKIMI, ONMCHIBaTh CBOMCTBA KBaJpaTHMUYHBIX (QYHKIHUM MO HX

rpadukam

3.4

Pacno3naBaTh KBaJpaTH4HYIO0 (QYHKIUIO MO (Gopmyse, MPUBOIUTH
IpUMeEphl KBaJIpaTUYHBIX (YHKIMH U3 pealbHOM KU3HM, (U3MKH,

reoMeTpUn

Apudmernueckasi 1 reoMeTpUYecKas Iporpeccuu

4.1

4.2

Pacno3naBath apu(MeTHUecKyl0 UM TE€OMETPUYECKYIO MPOTrpPecCUu
MIPHU Pa3HBIX CIIOCO0AaX 3aqaHus

BBINONHATE BBIYMCICHUSI C UCMOJIb30BaHUEM (HOpMYT n-TO 4iieHa
apupMeTHIeCcKOil ¥ TeOMEeTPUUYECKOI IPOrpeccuii, CcyMMbI MEPBHIX N

YHJICHOB

43

I/I306pa>1<aTL YJICHBI IOCICI0BATCIBHOCTHU TOYKaMHU Ha

KOOPJAWHATHOW INIOCKOCTH




4.4

Pemiate 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITOCJICA0OBATCIBHOCTAMU, B
TOM YHCIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HUCIIOJIb30BaHHUEM

KaJIbKYJIATOPA, UGPOBHIX TEXHOJIOTHIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Yucna ¥ BBIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M JECATHUYHBIE, IEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyroil. IloHsTHE panMOHaNBHOIO 4YMCia, 3alMCh, CPAaBHEHUE,
YIOPAI0YMBAHHUE PALMOHATBHBIX YHCEI
. Apudmernueckue AecTBUS € pallMOHATIBHBIMY YnciIaMu. Pemienue 3a1a4 u3
. peaJIbHOM MPAaKTUKK HA YacTH, Ha IpOOH
13 CreneHb ¢ HaTypajdbHBIM IIOKa3aTelIeM: OMNpeeNieHHe, MpeoOpa3oBaHKe
' BBIpQ)XEHUI Ha OCHOBE ONpPEIEICHNUS, 3alMCh OOIBIINX YHCEl
L4 [IpoueHTsl, 3anuch MPOLEHTOB B BUAE ApOOH U IpOOH B BUIE MPOLICHTOB.
' Tpu ocHOBHBIE 331a4u Ha ITPOLICHTBI, PEIIEHUE 3a/1a4 U3 peallbHON MPaKTHKH
Ls [IpuMeHeHMe TPU3HAKOB [JEIUMOCTH, pAa3JIO)KEHHE Ha MHOMKUTEIU
' HaTypaJIbHBIX YHCEIl
L6 PeanbHble  3aBucMMOCTH, B TOM uucile Tpsmas W oOpaTHas
' MIPONIOPLIMOHAIBHOCTH
2 Anrebpanueckue BbIpaKeHUs
51 IlepemenHbIe, YMCIOBOE 3HAYEHHUE BBIPAXKEHUSI C IEPEMEHHOM. [lomycTiMmbIe
. 3HAYEHUS TIEPEMEHHBIX
- [IpencraBneHre 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIIHI.
' Brruucnenus mo popmynam
53 [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPAaBHbIE
' BBIPAKEHUS
24 CBolicTBa CTETIEHU C HATYPAJIbHBIM [10Ka3aTEIEM
Y OpnHowieHbl 1 MHOrouaeHsl. CreneHs MHOrowieHa. CoeHue, BBIYUTaHNUE,
' YMHOKE€HUE MHOTOYJIEHOB
@opMysbl  COKpAIIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBl U KBajapar
2.6 pazHoctu. dopmyna pa3zHOCTH KBaapaToB. Pa3noxkeHne MHOIOWIEHOB Ha
MHOKHUTEIN




3 VYpaBHeHnus
31 VYpaBHeHHe, KOpPEHb YpaBHEHHs, IpaBHja MpPeoOpa3oBaHUs YypaBHEHUS,
' PaBHOCHJIBHOCTb YPaBHEHUN
32 JluHeitHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YUCJIO KOpPHEW JMHEUHOTro
. YpaBHEHUS, PEILICHHUE JIMHEHHBIX YPABHEHUN
13 CocraBiieHre ypaBHEHUH 10 yCIOBUIO 3aJaui. Perienre TeKCTOBBIX 3a1a4 ¢
' IIOMOLIBIO YPAaBHEHUN
34 JluneliHoe ypaBHEHHE C IBYMS IEPEMEHHBIMH U €T0 TpaduK
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JBYMs IepeMeHHbIMU. PeuieHue
3.5 CHCTEM ypaBHEHHH criocoOoM nojcTaHoBKH. [Ipumeps! penienns TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHHMU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopaunara Touky Ha mpsMon
47 Hucnossle IpoMeXYyTKH. PaccTosiHue MeKy ABYMS TOUKaMU KOOPAMHATHOU
' psIMON
43 [IpsimoyronbHas cuctemMa KoopauHat, ocu Ox u Oy. Abcuucca U opJuHaTa
' TOYKH Ha KOOPJIAMHATHOM IUIOCKOCTH
44 ITpumeps! rpadukoB, 3a1aHHbIX GopMmynamu. UreHne rpaukoB pealbHbIX
' 3aBUCHUMOCTEHN
4.5 [Tonstue pynkuuu. I'papuk pynxuu. CroiicTBa GyHKIMI
4.6 Jluneitnas pynkuus, e€ rpaduk. I'padux pyHkmm y = [X|
47 I'padnueckoe perieHne JIUHEHHBIX YpaBHEHUHM U CUCTEM JIMHEHWHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna 1 BBIYUCIIEHUS
- KBagpatublii kopeHb u3 uncna. [loHsATHE 00 HMPpPaLMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHAIIBHBIX YHCET
CpoiicTBa apudMeTnyecKux KBaJpaTHBIX KOpHEH M UX MpPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN " BBIYHCIICHUSIM.
JleicTBUTENbHBIC YKCTIA




9 KVIACC

1.3 Crenens ¢ 1enpIM MokasareneM U e€ cBoiictBa. CTaHaapTHas 3aluch 4ucia
2 Anrebpanueckue BbIpaKESHUs
51 KBagpartuelii  TpEXuieH, pa3jIOKEHUE KBAAPAaTHOIO TPEXWICHA HAa
' MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0pandeckoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PannonanbHble BbIpayKEHUS U X IIpeoOpa3oBaHue
3 VYpaBHEeHMS U HEPABEHCTBA
31 KBanpatHoe ypaBHeHHe, (opMyrna KOpHEH KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pewienue ypaBHeHul, CBOASAIIMXCS K JIMHEMHBIM U KBaAPATHBIM
33 [Ipocreiimme qpoOHO-paliOHANILHBIE YPaBHEHUS
I'paduueckas uHTEpHIpeTaus YpaBHEHUH ¢ ABYMs IEPEMEHHBIMU U CUCTEM
34 JIMHEWHBIX YPAaBHEHHM C IBYMsI IepeMeHHBbIMU. [Ipumeps! perienus cucreM
HEJIMHENHBIX YPABHEHUH C ABYMs [IEPEMEHHBIMU
3.5 Pemrenune TekcTOBBIX 337124 areOpandeckKuM crocoOom
3.6 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHnctBo ¢ 0/1HOM nepeMeHHOM
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JIuHelHble HEpaBEHCTBA C OJHON NEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKINUH
i1 Ilonartue @ynkuun. OO6IacTb ONpeneneHuss M MHOXKECTBO 3HAUYEHUM
' ¢ysakuu. CriocoObl 3ajaHus PYHKIMMA
4.2 I'paduk pynkuuu. Yrenue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Tpumepst rpadukoB PyHKITHH, OTPAXKAIOMINX PeaTbHBIE TIPOIIECChHI
44 OYHKIMM, ONUCHIBAIOUINE MPSAMYI0 U OOpaTHYI MpPONOPLHUOHAIbHbIE
' 3aBHCUMOCTH, UX IrpauKu
4.5 @yHKIUK y =x?% y = x7
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe penieHne ypaBHEHUH U CUCTEM ypaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1 Yucna v BIYKCICHUS
. ParonanpsHble 4Mcna, MppalMoOHATBHBIE 4YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXKECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
15 OeCKOHEeUHbIE JAeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI WU KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1€HCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckue NeiHCTBHUS ¢ ISHCTBUTSILHBIME YUCIIAMU
N3mepenus, npuOnmxeHus, oueHKd. PazMepbl 00beKTOB OKPYKAIOLIEro MUupa,
L4 JUINTEIBHOCTh IPOLECCOB B OKpyXkatouiem mupe. [IpubnnxénHoe 3HaueHUe
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Oxkpyrienue uucen. [Ipukuaka u oneHka
pe3yJIbTaTOB BBIYMCIICHUI
2 YpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
22 JInnelinoe ypaBHeHue. PenieHne ypaBHeHUH, CBOAAIIMXCA K JIMHEUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pelleHHs ypaBHEHUN TpPETbe U
' YETBEPTOU CTEIICHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenne npoOGHO-paliMOHaNIbHBIX YpaBHEHUN
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHUE ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPABHEHMM C IBYMs IEPEMEHHBIMU
29 Pewienne cucreMm IByX ypaBHEHHMH, OJHO U3 KOTOPBIX JIMHEMHOE, a APYroe —
' BTOPOU CTEIIECHH
2.10 ['padmyeckas MHTEpIpETALlMs CUCTEMBI YPaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a/1a4 allreOpandecKuM CrIocoOoM
2.12 YuciioBblE HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne nuHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OAHON EPEMEHHOMN
2.15 KBanpaTHble HEpaBEeHCTBA




I'paduueckas wHTEpHpeTanysi HEPABEHCTB W CUCTEM HEPABEHCTB C JABYMS

2.16
IIEpEMEHHBIMU

3 DyHKIUU

a1 KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopanHaThl
' BEPIINHBI TapadoiIbl, 0Ch CHMMETPUH MapadoIIbl

32 I'paduku Gynkuuit y=kx, y=kx+b 1 ux cBoiicTBa

33 I'paduku Qynkuit y=k/x, y = x3 1 uX CBOWCTBa

34 I'padpuku hyHKIMI , 1 UX CBOMCTBA
4 YuciioBble OCIEN0BATEIBHOCTH

il Onpenenenue u cnocoObl 3aJJaHNs YMCIOBBIX MOCIEI0BAaTENbHOCTEH. 3a1aHne
' MOCIICI0BATEIFHOCTH PEKYPPEHTHOM (hopMyItoi u GopMyIIoi n-To YieHa

42 Apudmernueckass mporpeccus. PopMynbl n-ro WieHa apuPMeTHIECKOH
' IPOTPECCUU, CyMMBI NIEPBBIX 71 YIEHOB

43 ['eomerpuueckast mnporpeccus. Dopmyiabl 7n-ro wieHa TIe€OMETPUUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX /1 YICHOB

a4 N300pakeHre wieHOB apU(PMETHUEeCKOM M TIeOMETpUUYECKOH Nporpeccuit
' TOYKaMHU Ha KOOPANHATHOM MJIOCKOCTH. JINHENHBIN ¥ SKCIIOHEHIIMAIIBHBIN POCT

4.5 Crno’xHbIe MPOLIEHTHI




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

Kon
NpoBePSIeMOro
TpeOOBaHMS

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

YMeHue ornepupoBaTh MOHATHUSMHU: MHOXKECTBO, MOJMHOKECTBO,
omepanuu HajJ MHOXKECTBAMH; YMEHHUE ONEpPUPOBATH MOHSATHUSIMHU:
rpad, CBsA3HBIN Tpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3ajad; yYMEHHE UCIIONB30BaTh TpaHUuecKoe IpelCTaBICHHUE
MHO’KECTB ISl OIKCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpHU

pEeIleHnH 3a1a4 U3 IpYTuX y4eOHbIX MIPEIMETOB

YMeHue onepupoBarTh NOHATHAMU: ONPEACIICHUE, AaKCHOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIBHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JIETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIh YMCIia, OOBIKHOBEHHAs! Ipo0Ob U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpALMOHATIBHOE YMCIIO, apu(MeTHYecKud KBaJpaTHBIM KOpPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMHM, CpPaBHUBATb U
YHOOPSIOYMBATh YHWCJIA, TPEACTABIATH 4YHCIAa Ha KOOPAMHATHOM
NpSIMOM, OKPYIJISATh YHUCIA; YMEHUE JeNaThb NPUKHUIKY U OLICHKY

pe3yJibTaTa BEIYUCIECHUN

YMeHue onepupoBaTh MOHITHIMH: CTETIEHb C LIEJBbIM MOKa3aTeseM,
apu(dMeTHUECKUI KBaApaTHbIM KOPEHb, MHOTOUJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
OoJibllle €MHMIIBI; YMEHHE BBIIIOJIHATH pacuéTsl Mo (opmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUI C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OPMYIT Pa3HOCTH KBaJApaToB H

KBaJApaTa CYMMBbI U pa3HOCTHU




YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE
C OJIHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIaTh JIMHENHBIE U KBAJIPaTHbIC YPABHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPAaBHCHUH, JUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCIIE IIPU PELICHUU 3a4a4 U3 IPYTHUX IPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTh JJISi M300pakeHUs] pereHHi

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSIMHE: GYHKIHS, TpaduK QYHKINUU, HYTU
byHKINH, MPOMEKYTKH  3HAKOMOCTOSHCTBA, IPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOoJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yMeHHue OTIepUpPOBATH TIOHSTUSIMHU: npsimMast
MPOMOPLUUOHAILHOCTD, JINHEHHAs (PYHKIINS, KBaapaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboina, rumepbona; yMeHHe
CTpouTh rpadukud  GYHKIHMA, UCHONB30BaTh Tpaduku  AJs
OIpe/IeNIEHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEW, JUISl pELIEHUs
3aja4 U3 APYruX y4eOHBIX MPEAMETOB U PEAbHON KU3HU; YMEHUE

BbIpaXkaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIIbHOCTD,
apudMeTHueckass M TeOMETpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCJIEI0BATEIBHOCTEH, (POPMYJIBI CYMMBI U
o0I1ero wieHa MpHu pelIeHuH 331a4, B TOM YUCIE 3aJad U3 JPYrux

y4e€OHBIX TIPEIMETOB U PEATbHON KU3HU

VYMeHue pemaTh 3aa4i pa3HbIX THUIOB (B TOM YHMCIIE€ HA MPOLEHTHI,
JONIM M 4YacTW, JBWKEHHUE, paboTy, LIEHYy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HaJIOTH, 3a7[a4i U3 00JacTH YIpaBICHUs JINYHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSTh BBIPAKEHUS,
YpaBHEHUsl, HEPAaBEHCTBA WU CHUCTEMBbI II0 YCJIOBHIO 3aJayH,
UCCIIEI0BAaTh IOJIYYEHHOE PEICHNE U OLICHUBATH IIPaBI0NOJ00HOCTb
MIOJIyYEHHBIX PE3YJILTATOB

YMeHue onepupoBaTh NOHATHAMHU: (PUTYpa, TOUKA, OTPE30K, IpsAMasi,
oyd, JIOMaHas, yTOJL, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyTrOJIbHUKH,




OPSMOYTOJIbHBIM TpPEyrojbHHUK, MeIuaHa, OUCCeKTpuca M BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
NpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 MIOBCEJHEBHOM JKM3HM, Ha
HaXO0X/IECHNE F€OMETPUYECKHUX BEJIMYHUH C IPUMEHEHUEM U3YYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth TMOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICIFHOCTh U MEPIECHAUKYISIPHOCTh TPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, IMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETPHUS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMCHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSAMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACcCTOSIHUE, YToJ
(BemMuuMHA yIJla, CUHYC M KOCHHYC yIJla TPEYroJIbHUKA), IUIOLIa/lb;
YMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOILIEM
MHUpE; yMEHUE NPUMEHATh (QOpPMyJbl MEepUMETpa U IUIOIIAIU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajuIeNeNNIea; YMEHUE NIPUMEHATh TPU3HAKU
paBeHCTBa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS JUIMH, PACCTOSHUM, IJIOIIA N

12

YMenue wu3o0pakaTh IUIOCKME (UTYpBl M UX KOMOUHAIMH,
IPOCTPAHCTBEHHbIE (DUTYPBI OT PYKH, C IOMOUIbIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WIIU

CHUMBOJIBHOMY OITMCAHUTIO

13

14

YMmenune ONEprupoOBaTh TMOHATUAMH: TPAMOYIroJIbHasd CHCTEMaA
KOOpAuHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpPa Ha 4YHCIO, CKaJIAPHOC JIIPOU3BCIACHUC
BCKTOPOB;, YMCHUC HUCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATBHI JJId
MNpEaACTaBIICHUA JAHHBIX W PCIICHHA 3aJiad, B TOM YHCJIC U3 JPYTHUX

y‘-Ie6HLIX NpeaAMETOB U peam,Hoﬁ KHN3HHU

YMenue ONCpHUpOBAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

JarpaMMmbl, TaONWIBI, CcpeaHee apudMeTHdYecKoe, MeauaHa,




15

16

HauOoJIbIlIee U HaWMEHBIIIEe 3HAUYCHHUS, pa3Max YHCIOBOIO Habopa;
YMEHUE W3BJICKAaTh, HMHTEPIPETUPOBATh H  IPEOOPA30OBHIBATH
uH(pOpMaIIMIO, TPEICTABICHHYI0 B TaOIMIlAX W Ha Juarpammax,
OTPaKAIONIYIO0 CBOHCTBA M XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; YMEHHE paclo3HaBaTh HW3MCHUUBBIC BEIMYUHBI B

OKpYXaroIeM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBI HCXO[)
CIIy4aifHOTO OIBITa, CIy4ailHOE COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIY4YalHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE peEIIaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ UCHOJb30BAHUEM
MpaBUJia YMHOXXEHHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHBIX
COOBITUH U SIBJICHUH, IOHUMATh POJIb MIPAKTUUYECKU JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €ETO POJIBIO B MAaCCOBBIX SABJICHHUAX

YMeHue BbIOMpaTh MOAXOASIIMN W3YYEHHBIH METOJ AJsi pelleHus
3a/1auu, MPUBOJIUTH MTPUMEPHI MATEMAaTUUECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIHMCHIBATH OT/EJIbHBIE BBIJAIONINECS PE3YJIbTATHI,
MOJy4YEHHBIE B XOJI€ Pa3BUTHsI MAaTEMaTUKU KaK HAyKH, MMPUBOJUTH
MpUMEpbl  MaTEeMaTHYECKUX  OTKPBITMM W WX  aBTOPOB B

OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D
ITO MATEMATHUKE

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

. OOBIKHOBEHHbIE M JECSATUYHBIE  JpOOM, MPOLEHTHl, OECKOHEUYHBIE
' MIEPUOINICCKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue oOmnepalnudd € paldOHAIbHBIMU
. YyHuCllaMu

» JeiictButenpubpie yncia. ApudMeTHUYECKHe OMNepaluu C IeHCTBUTEIbHBIMU
. YUCIAMU

s [TpuOnkEHHbIE BBIYMCICHUS, MpaBUiIa OKPYIJIGHHS, TMPUKUAKA U OIIEHKA
. pe3ynbTaTa BIUMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM IOKA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JledcTBus ¢
' apu(pMeTHUECKUMHU KOPHSIMH HaTypalbHON CTEEHH
3 YpaBHEHMS U HEPABEHCTBA

- Lenble u npoOHO-panMoHaNbHbIe ypaBHeHHA. CHCTEMBI M COBOKYIHOCTHU
' ypaBHEHUI

1n Lenble u apoOGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMU
OyHKUsg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
oTpesieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkunu. Hymu pynkmun. [IpomexxyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHUMYMbI ¢GyHKuud. HaunOosnbliee m HauMeHbllee 3HaYeHUE (YHKLIHMU Ha
IPOMEKYTKE
6 KoopauHatsl Ha npsMOi U TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy’>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEeTMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Maremaruka. Anrebpa: 7-i kimacc: 6a30BbI YPOBEHB: yueOHUK; 15-¢ n3ganue,
nepepadotanHoe MakapsrueB FO.H., Munaiok H.I'., Hemkos K.W. u np.; nox
penakuuei TensikoBckoro C.A. AxkunonepHoe 061ecTBo «3naTrenscTBo
«IIpocBemienue»

* MaTtemaruka. Anredpa: 8-i kiiacc: 6a30BbIi ypOBEHB: yUeOHUK; 16-¢ n3nanue,
nepepadboranHoe Maxkaperues FO.H., Munarok H.I'., Hemikos K.W. u ap.; nox
penakuueit TensikoBckoro C.A. AkimonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBemienue»

* Maremaruka. Anredpa: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK; 15-¢ u3ganue,
nepepadboranHoe Maxkaperue F0.H., Munarok H.I'., HemkoB K.W. u ap.; mox
penakiueit TemsikoBckoro C.A. AkinoHnepHoe o01ecTBo «M3aaTenbeTBo

«IIpocBemenue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Anrebpa. 7 kiacc. Metonuueckue pekomenaainuu - Munarok H.I'., [llneikoBa
n.C.

Anrebpa. 8 kiacc. Meroauueckue pekoMmenaamnuu - Munarok H.I'., [llnpikoBa

n.C.



Anrebpa. 9 knacc. Meroauueckue pekoMmenaanuu - Munarok H.I'., [llnpikoBa

n.C.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
UHTEPHET

http://festival.1september.ru/ - S uay Ha ypoKk MaTreMaTUKH (METOIMYECKHE
pa3pabOTKH)

http://pedsovet.su/load/18 - Ypoku, KOHCIIEKTHI.

http://www.prosv.ru- caiit uznarensctBa «lIpocBemenue» (pyopuka
«Marematuka)

http:/www.drofa.ru - caiitT uzgarenbctBa JIpoda (pyopuka «MaTreMaTuka)
http://www.fipi.ru- moptan nHGOPMAIIMOHHON TOIIEPKKH MOHUTOPUHTA
KadecTBa 00pa3oBaHusl, 37eCh MOXKHO HailTH DenepaibHbIil OaHK TECTOBBIX
3aJaHUl.

* www.school.edu.ru

* www.math.ru

* WWw.it-n.ru

» www.etudes.ru

http://festival.1september.ru/ - S uny Ha ypok MaTeMaTUKH (METOAUYECKUE
pa3pabOTKH)

http://pedsovet.su/load/18 - Ypoku, KOHCIIEKTHI.



http://www.prosv.ru- caiit uznarensctBa «lIpocBemenue» (pyopuka
«MareMatuka)

http:/www.drofa.ru - caiit u3garensctBa Jpoda (pydpuka «MaTtemarukay)
http://www.fipi.ru- moptan nHGOPMAITMOHHON TIOIEPKKH MOHUTOPUHTA
KauecTBa 00pa3oBaHusl, 37IeCh MOKHO HalTu DenepaibHblii 0aHK TECTOBBIX
3aJIaHUM.

* www.school.edu.ru

* www.math.ru

* Www.it-n.ru

» www.etudes.ru

http://festival.1september.ru/ - S uny Ha ypoK MaTeMaTUKH (METOIUYECKUE
pa3pabOTKH)

http://pedsovet.su/load/18 - Ypoku, KOHCIIEKTHI.

http://www.prosv.ru- caiiT uznarennctBa «IIpocsemienuey» (pyopuka
«MareMatuka)

http:/www.drofa.ru - caiitT u3gatenbctBa Jpoda (pydpuka «MaTeMmaTuka)
http://www.fipi.ru- mopran nHGOPMAIIMOHHON TIOIIEPKKH MOHUTOPUHTA
KadyecTBa 00pa3oBaHusl, 37eCh MOXKHO HalTH DenepaibHbIil OaHK TECTOBBIX
3aJlaHUM.

* www.school.edu.ru

* www.math.ru



s WWW.1t-n.ru

» www.etudes.ru
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