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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHA 00ECIIEYMBAET U3YyUCHHUE JIPYTUX JUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAy4YHBIX MPEJCTABICHUN O TMPOUCXOKIACHUM M CYUIHOCTH allreOpanyecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX Ui afanTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBath yTBepkaeHH. OCBOEHUE Kypca anredpbl 00ecieunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
UHAYKTUBHBIE PACCYXJIeHUs, 0000LIEHNE U KOHKPETHU3ALHI0, a0CTparupoBaHue u
aHasiornto.  OOydeHue  anrebpe  mpeAnojaraeT  3HAYUTENBHBIT  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH OOYYaroMIMXCs, IOTOMY CaMOCTOSITEIbHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B ctpykType nporpamMmmsl yueOHOTo Kypca «Anredpay 11 OCHOBHOI'O OOIIEro
0o0pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEIbHO-METOANYECKUE JINHUU:
«Yucna u BBIUKCICHUSN», «ANTEOpandecKue BBIPAKEHUS», «YPaBHCHUS W
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0OydaromuMmcs
IPUXOJIUTCS JOTHYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro 00pa3oBaHUs U CIOCOOCTBYIOIIUE OBJIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ss3bpika. CopepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne mnuHMA «YwWcna ¥ BBIYMCICHUS» CIYXUT OCHOBOW IS
JaNbHENIIero U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYarOLIMXCs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
Tak)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl TOBCEIHEBHON
KU3HU. Pa3BuTHE MOHATHSA O YUCJIE HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS
CBSI3aHO C PAlMOHAIBFHBIMH W HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM
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MPEACTABICHUN O JEHCTBUTEIHLHOM YUCIIE. 3aBEPIICHUE OCBOCHUS YMCIOBOUM JTMHUU
OTHECEHO K CpeHEMY 00111eMy 00pa30BaHMUIO.

CopeprkaHue JByX anreOpandecKux JUHUN — « ANredOpandecKue BhIPaKECHUsD»
U «YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYyYarOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX PEIMETOB U IPAKTUKO-OPUEHTHPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
o0miero obpazoBaHusi y4eOHBIN MaTepHall TPYNIUPYETCS BOKPYT pallMOHATIBHBIX
BbIpaKEeHMA. AnreOpa JEMOHCTPUPYET 3HAYECHHWE MATEMAaTUKHU KakK s3bIKa JUJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJEH, OIMCAHUS IMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaun o0ydeHus anreOpe BXOAST TaKKe HalibHENIIEe pa3BUTHE
QITOPUTMHYECKOTO MBILUIEHHS, HEOOXOIMMOTO, B YACTHOCTH, JJII OCBOEHHUS Kypca
MHQOpPMATUKHA, M  OBJIAJCHUE HABbIKAMU  JIEIAYKTUBHBIX  PACCYKJICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUECTBY.

Copepxanre pyHKIMOHAIBHO-TPAPUYECKON JTMHUHM HALEIEHO Ha MOJIyYeHHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX IPOLIECCOB U ABJICHHUI B IPUPOE U
obmiectse. M3yuenue Mmatepuasna cnocoOCTBYET Pa3BUTHIO Y O0YUaIOLIUXCS YMEHUS
WCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEJICTBA SI3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy maHy B 7-9 Kjaccax u3ydaercs YydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpKaHUS:
«Yucnma u BBIUKCICHUN», «ANTEOpandecKue BBIPAKEHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DyHKIUW.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 gaca B Hezento), B 9 kmacce
— 102 gaca (3 yaca B Hegento).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k gapyroi. IloHATHe palMOHAIBLHOTO 4YHMCHA, 3alucCh, CPaBHEHHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb C HaTypaJibHBIM IIOKa3aTeJeM: OIpe/esieHrne, MpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpENEIeHMs], 3auCch 00abIINX yncen. [IpouenTsl, 3anuce
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTH, B TOM 4HCIe TpsiMmasi ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmynam. [IpeodpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OnHouwiensl U MHOTOWIEHBI. CTteneHb MHOrowieHa. CloKeHue, BbIYUTAHHE,
YMHOXEHHE MHOTOYJIEHOB. POPMYJIbI COKPAIIEHHOTO YMHOKEHUS: KBaApPaT CyMMBI
Y KBaApar pazHocTh. Popmyiia pa3HOCTH KBaIpaToB. Pa3iiokeHne MHOTOWICHOB Ha
MHOHUTEJIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpeHb YpaBHEHHWs, TpaBujia NPeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
ypaBHEHMUS, pElICHUE JIMHEHHBIX YpaBHEHUN. COCTaBIICHHE YPABHEHU IO YCIOBUIO
3aga4u. Pelenre TeKCTOBBIX 3a/1a4 € OMOILBIO YPaBHEHUM.

JIuneiiHoe ypaBHEHHE C JIBYMs NEpPEeMEHHbIMU U ero rpaduk. Cuctema IByX
JVMHEMHBIX ypPaBHEHUW C JBYMs II€peMEHHbIMU. PerieHue cucrem ypaBHEHUU
CrIoco0OM MoACTaHOBKU. [IpuMepsbl perieHus: TEKCTOBBIX 3aa4 C TOMOIIbIO CUCTEM
YPaBHEHUM.



DOyHKIUU

Koopaunara Touku Ha npssMou. UncnoBble TPOMEXKYTKU. PaccTossHrE MEX Ty
JBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa koopauHat, ocu OX u Oy. AGcmucca U opAauHaTa
TOYKH Ha KOOPJIMHATHOM II0CKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Yrenue rpadukoB peanabHbIX 3aBucuMocTei. [lonstue pynkiuu. I'paduk QyHKIum.
CroiictBa Qynkuuii. Jluneitnas ¢ynkuus, e€ rpapuk. ['padux pyskmum y = |X|.
['paduyeckoe penieHrne TUHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHUH.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uppalvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppallMOHANBHBIX yucen. CBoiicTBa apuMeTUIECKUX
KBaJpaTHBIX KOPHEHN U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIpaKECHUMN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

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

AuredpanvyecKue BbIPpaKeHUA

KBagpaTHbIil TPEXWIECH, PA3JIOKEHNUE KBAPATHOTO TPEXUIIEHA HA MHOKHUTEH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXKECHHE, JICJICHHE anredpandeckux JapoOei.
PanonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, (hopMysia KOpHEH KBaApaTHOTO ypaBHeHUs. Teopema
Buera. Pemienue ypaBHEHUMN, CBOIAIIMXCS K JIMHEWHBIM W KBAJPATHBIM.
[Ipocreiinme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['padrueckas maTEpnpeTanys ypaBHEHUN C IBYMS MEPEMEHHBIMU U CUCTEM
JVMHEUMHBIX YPaBHEHUW C JABYMsI II€pEMEHHBIMHU. lIpuMepsl pelieHuss cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCWJIBHOCTh HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DyHKIUU

[Tonsitue pynkiuu. OOIACTh ONPeAeNICHNs U MHOXKECTBO 3HAUCHUH (PYHKITUH.
Crioco0bl 3aaHus (PYHKITHI.

I'padpux ¢ynkuuu. Yrenune coiicTB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKAIOIIUX PEATIbHBIE POLECCHI.



OyHKIMK, ONMHUCHIBAIOINNE TMPSMYI0 M OOpaTHYIO MPONOPIMOHATHHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkumn Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHplie 4ncna, MppallMOHANBHBIC YHCIA, KOHEYHBIE U OCCKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, apU(PMETUYECKHE JIEUCTBHUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. Penienne ypaBHEHUN, CBOJSIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHHe. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUW. PelieHne TEeKCTOBBIX 3ajiady
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO W3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil cteneHu. ['paduueckas
WHTEpIIPETaLNs CUCTEMBI YPABHEHUHN C IBYMs IEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TniepemeHHOW. KBaapartHele HepaBeHCTBaA.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIUU

KBagparnunas ¢ynkuus, e€ rpaduk u cBoictBa. [lapaboma, KOOpaAUHATHI
BEPUIMHBI apadoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

I'padukn byskmumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X|, u ux
CBOWCTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum

6



[loHATHE YHCIIOBOM MOCHEAOBATEIBHOCTH. 3aJaHUE IOCIIEIOBATEIIBHOCTH
pPEKyppEeHTHOH (popMyioit u GopMyIIoi N-To YiieHa.

Apudmernueckas u TeoMeTrpudeckas mporpeccur. PopMmyssl N-ro WieHa
apu(MeTHIeCKON U TEOMETPUUYECKOM MPOTrpecCcrii, CyMMBI MEPBBIX N UJICHOB.

N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CI1oKHbIE IPOLICHTBHI.



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

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpakKAaHCKOe U TyXOBHO-HPABCTBEHHOE BOCITUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIIEHUM MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
IOCTPOCHUEM MHANBUAYATbHON TPAEKTOPUH 00pa30BaHuUsl U )KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
NEATEIbHOCTH, 3TANoOB €€ Pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHS LIMBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSI H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(IICKCUH, TPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTI'O K€ MpaBa IPyroro 4eioBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
UX BO3MOXKHBIX MOCIIEICTBUH VISl OKPYXKAIOIIEH Cpejibl, OCO3HAHUEM TJI00aTIbHOTO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIbHOCTh, B TOM YHCJIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIMpOBaTh WU, TIOHITHS, TUIIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIOMUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TMOHATUH, OTHONIEHWH MEXIY IOHATHIMH, (OPMYIHPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh W MPeoOpPa30OBHIBATH  CYXKICHMS:
YTBEPAUTEIbHBIE W OTpPHUIATEIbHBIC, €AMHUYHBIC, YaCcTHbIE W oOIIue,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeurss B (akTax, MAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
npemiaraTh KpUTEPUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;
JIeNaTh BBIBOABI C HCIIOJNB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh OKa3aTeIbCTBA MATEMATHUCCKUX YTBEPKIACHUHN (TPSMBIC B OT
MPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIBHO HECIIOKHBIC JTOKA3aTEIhCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaWBaTh AapTyMEHTAIlMIO, TPUBOJUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOWpATh HambOoIee MOAXOMANINN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUNH MHCTPYMEHT MO3HAHUA,
(bopMynupoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOSITENIFHO yCTaHABIMBAaTh HCKOMOE H JaHHOe, (OpMUPOBATH
TUMOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH 10 CaMOCTOSITENIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE NCCIIEI0BAaHUE IO YCTAHOBIIEHUIO 0COOEHHOCTEN
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIIEHHS U BBIBOJIBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IPOIECCa, a TaKKEe BbIIBUIATH
MPENOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh HH(OpPMAlMU, JAHHBIX,
HEOOXOUMBIX JJISl pEeLICHU 3a4a4u;

BBIOMpATh, AHAIM3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABICHUS,

BbIOMpATh (opMy TMpeAcTaBiIeHUs HHQOpMaUKW M WILTIOCTPUPOBATH
perraemMbie 3ala4d  CXEMaMH, JuarpaMMaMH, WHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU MO KPUTEPUSIM, MPEATIOKEHHBIM
yUHUTENIEM UM CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

BOCIIpPUHUMATD U (bOpMy.HI/IpOBaTB CYXKICHUA B COOTBCTCTBUU C YCIIOBUAMU
H 0CJIsIMH O6IIIGHI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPA’KAaTh CBOKO TOYKY 3PCHUSA
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B YCTHBIX M MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS MO XOAY PEIICHHUs
3aJa4l, KOMMEHTHUPOBATh MOTYyYEHHBINA PE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BONPOCHI MO CYLIECTBY 00CYK/1a€MOM TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA ITIOUCK
pELICHUs, COIOCTABIATh CBOM CYXIEHUS C CYXICHUSMHU JIpyTux
YYaCTHUKOB JHaliora, oOHApYXUBATh PA3IMYME M CXOJCTBO MO3MIIHMA, B
KOPPEKTHOH Gopme popMyTUpOBaTH pa3HOIIIACHs, CBOU BO3PAKECHHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJIEJOBaHMSI, POEKTA, CAMOCTOSITENILHO BBIOMPATh (pOpMAT BBICTYIUICHHUS
C Y4€TOM 3aj1a4 Ipe3eHTAlUU U OCOOEHHOCTEN ayAUTOPUH;

MOHMMATh ¥ UCIIOJIb30BaTh MPEUMYIIIECTBa KOMAHIHOW U MHAUBUIYaTbHOU
paboTHI TIPH PEIICHNN YUYEOHBIX MaTEMaTHUECKHX 3a]1aY;

IPUHUMATD LEJIb COBMECTHON AESTENbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOI paboThl, pacupelessiTb BHABI pPadOT, JOroBapuUBaThCA,
00Cy>XIaTh MPOLIECC U pe3ysbTaT paboThl, 0000IIaTh MHEHUS] HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyNIoBbIX (opmax pabotsl (00OcyxkneHus, oOMeH
MHEHHUSIMHU, MO3TOBBIE IITYPMBbI U APYTHE), BHIIOJIHATH CBOIO YaCTh paOOTHI
U KOOPJMHHUPOBATH CBOM JAEUCTBUS C JAPYTMMU YIEHAaMU KOMAaH/IBI,
OLICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO COCTAaBJIATH IUIAH, AJITOPUTM PELICHUs 331a4u (MU €ro
4acTh), BbIOMpATh CIOCOO pEIIeHUs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BapUAHTHI pEIICHUM C y4ETOM HOBOW MH(MOpMAITUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTara
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUH 3a4a4H,
BHOCHTH KOPPEKTHUBHI B JICATCIHPHOCTh HA OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMUOOK, BBIIBICHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3yJIbTATA ICATEIBHOCTH MTOCTABICHHOMW LIEJIN U
YCIIOBUSM, OOBSACHATH MPUYUHBI JOCTHMIKEHUS] WM HEJOCTHUKEHUS IIeIH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.
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INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 Kjacce oOOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BbIYMCICHUS

BeimonHsaTh, codeTas yCTHbIE M MUCHbMEHHBbIE TPUEMBI, apupMETHUYECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[TepexonuTh OT OAHON (HOPMBI 3aUCH YHUCEN K Apyrod (mpeoOpa3oBBIBATH
JECATUYHYIO IpOOb B OOBIKHOBEHHY0, 0OBIKHOBEHHYIO B IECITUYHYIO, B YaCTHOCTH
B 0€CKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHUBAaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJISITh YuCHa.

BBINONHATE TPUKUIKY U OLEHKY pe3yJbTaTa BHIYMCICHHM, OLIEHKY 3HaYEHUN
YUCJIOBBIX BBIPAKCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHsATh MPU3HAKYU AETUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYPaIbHBIX
quCcenl.

PemaTe npakTUKO-OPHEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3ynbTaThl peIEHUs 3a4a4 ¢ YYETOM OTPaHWYEHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonp3oBath aireOpandecKkyto TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
B IIPOLIECCE OCBOCHMSI YUeOHOT0 MaTepHuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSX
NIEPEMEHHBIX.

BoInonHITh mpeodpa3oBaHus LENIOT0 BHIPAXKEHHUS] B MHOTOWIEH TPUBEACHUEM
MOIOOHBIX CJIaraéMbIX, PACKPHITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOMHUTEIM C MOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXKUTEIS], TPYIITUPOBKHU ClIaraeéMbIX, IPUMEHEHUS
(bopMyJ1 COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUJICHOB ISl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.
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Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJdbHBIMU IIOKa3aTEIsIMH IS
npeoOpa30BaHUs BEIPAKCHUH.

YpaBHeHNs U HEPABEHCTBA

Pewiate JIMHENHBIE YpaBHEHUA C OJHOM NEPEMEHHOW, MPUMEHSAS MNpaBUia
Mepexo/ia OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepsATh, sBIISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaduyecKre METOIbI IPH PEIIEHUN JIMHEWHBIX YPABHEHUNA U UX
CUCTEM.

[logOupaTe mnpuUMepbl Map 4YUCEN, SBIAIONIMXCS PEIICHHEM JIMHEHHOTO
YPaBHEHHUS C ABYMS IEPEMEHHBIMM.

CtpouTh B KOOPAMHATHOW MIIOCKOCTH IPpaUK TMHEHHOTO YPaBHEHUS C IBYMSI
NEPEMEHHBIMHU, MOJIB3YSACh TPaPUKOM, IPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemiats cuctemsl IBYX JIMHEMHBIX YPABHEHUN C ABYMS IEPEMEHHBIMU, B TOM
qucie rpaduuecKu.

CocraBnaTe W pemaTh JIMHEMHOE YPAaBHEHUE WA CUCTEMY JIMHEHMHBIX
YPaBHEHMM MO yCIOBUIO 3a7a4H, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a/1a41 MOJyYECHHBIN pE3yJIbTaT.

DOyHKUIMHA

N3006paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbL, 3aIIMCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH I10 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpadux GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSHHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
MPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHue pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJICKATh U UHTEPIPETUPOBATH HH(OPMAIMIO U3 IPaUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonp30BaTh HaydaJdbHBIE IMPEACTABICHHUS O MHOYKECTBE IEHCTBUTEIBHBIX
YuCeN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUN, N300pa)kaTh JACHUCTBUTEIbHbBIC
YHCJIAa TOYKaMH HA KOOPJAWHATHOM MPSAMOM.

[TpumensTh TOHATHE apU(METHUYECKOrOo KBaJPATHOTO KOPHs, HaXOAMUThb
KBaJIpaTHbIE KOPHHU, UCIOJB3YsS MPH HEOOXOIWMOCTH KaJbKYJISATOP, BBIIOJHATH
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npeo0pa3oBaHus BBIPAKCHUN, COACPXKANIUX KBAAPATHBIE KOPHHU, HWCTOIL3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh 3amucy OOJIBIIMX W MAJIBIX YHCENI C MOMOUIBIO JIECATUYHBIX
npoOeit u creneneit uucia 10.

AnredOpanveckue BbIPAKEHUS

[IpyMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BRIPAXKCHUH, COACPIKAIUX CTETICHH C 1IETbIM ITOKa3aTesIeM.

BbINONHATE TOXAECTBEHHBIE MPE0OpPa30BaHUs PAllUOHATBHBIX BBIPAKEHUN Ha
OCHOBE IMPaBUJI ICUCTBUI HaJ MHOTOYJICHAMU U alIre0pandecKUMu ApoOsIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIIEH HA MHOKUTEIU.

[IpuMeHsTh MpeoOpa30BaHUs BHIPAXKECHUM JJIsI PEIICHUST Pa3IMUHbIX 3a7a4 U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pewmiaty nMHENHBIE, KBaJpaTHbIE YPAaBHEHUS U PAllMOHAJIbHBIE YpaBHEHUS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE HUCCIECTOBAHNS YPABHEHUM U CUCTEM YpPABHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpaPUUECKUX MpeACTaBICHUM (yCTaHABIUBATh, UMEET
JY YpaBHEHUE WJIM CHUCTEMAa YPAaBHEHUU PEIICHHS, €CIId UMEET, TO CKOJIbKO, U
npouee).

[lepexoauTh OT cioBeCHON (HOPMYIMPOBKU 3a7aduu K €€ anreOpanyeckoiu
MOJIEIM C TIOMOIIBIO COCTABJICHUS YpPaBHEHUS WU CHUCTEMbI ypaBHEHUH,
UHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J]a4M TIOJIyYEHHBIN PE3yIbTaT.

[IpuMeHSTh CBOMCTBA YUCIOBBIX HEPABEHCTB /1JIsl CDABHEHUS, OLICHKHU, PEIIaTh
JUHEWHBIC HEPABEHCTBA C OJTHOM IIEPEMEHHON U MX CUCTEMBI, 1aBaTh rpa)MueCKyIo
WJUTIOCTPAIIUI0 MHOKECTBA PEIICHUM HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[ToHumaTe ¥ KCMONB30BATh (DYHKIIMOHAIBHBIC TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMsI), OMPEACNATh 3HaUYeHHE (YHKIUU TIO0 3HAYCHUIO
apryMeHTa, OlpeAesiaTh CBOMCTBA PYHKIMU N0 €€ rpadukKy.

Ctpoutsh rpaduku dIeMeHTapHBIX QYHKIIUNA BUJIA:

y=k/X,y =x2,y =x3,y = ||, y = VX, OIICBIBATH CBOHCTBA YHCIOBON (hyHKIMH
o e€ rpaduxy.

K koHmy oOyueHuss B 9 kiacce 0OydaromIMHCA TMOJYYUT CIEIYIOIIHNE
MpeAMETHbIE PE3yIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBATH U YIIOPSAIOYMBATH PAIIMOHAIBHBIC U UPPAIlMOHATIbHBIC YUCIIA.

BrimonssITh apudMeTnueckue JeHCTBUS C pallMOHAIBHBIMU YUCTIAMU, COYETast
YCTHBIE U MHUCbMEHHbBIE MPUEMBI, BBINOJIHATh BBIYMCICHUS C UPPAlMOHATIBLHBIMU
YUCJIaMHU.
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Haxoanuts 3HaueHUS CTENEHEN C LEJIBIMU ITOKA3aTENSIMU U KOPHEH, BBIYUCIISATh
3HAYECHUS YUCIOBBIX BBIPAKECHUM.

OKpyrisiTh JEWCTBUTENBHBIE YHCIA, BBIIOJHIATh NPUKUIAKY pe3yibTaTa
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

PemaTe iMHElHBIE M KBaApPATHBIC YPABHECHUS, YPABHECHUS, CBOJSIIUECS K HUM,
pocTerIne APOOHO-PAlMOHAIBHBIE YPABHEHHSI.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMsI NEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aauyd aiareOpamdyeckuM CrocoOOM C  TMOMOIIBIO
COCTABJICHHsI YPABHEHUS UJIM CUCTEMBI JIBYX YPABHEHHU C IBYMs IEPEMEHHBIMM.

[IpoBOANTE MPOCTENIINE UCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHni (yCTaHABIMBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

PemaTe nuHElHbIE HEPAaBEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA, H300pa)xaTh
pelIeHre HEPABEHCTB HAa YMCJIOBOM NPSMOM, 3aIIMCHIBATH PEIICHHE C IOMOIIBIO
CUMBOIJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIONIME KBAJpPAaTHOE HEPABEHCTBO, M300pa)kaTh pEIICHUE CHCTEMBbI
HEPABEHCTB HA YUCJIOBOM NPSMOM, 3aIIUCHIBATh PELIEHNUE C IIOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (yHKUMM HW3y4eHHbIX BUIOB. IloKka3bIBaThb CXEeMaTHYECKH

pacIoyio’KeHUE Ha KOOPAMHATHOMN IIOCKOCTH IpadukoB GyHKIMA Buga: Y = KX,y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= VX, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
K02 (PHUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crpouth U HM300paXaTh CXEeMaTUYECKU TpapUKA KBAIPATUUHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaIPaTUYHBIX (DYHKLMIA U3 peabHOMN )KU3HU, PU3UKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCcCHu

Pacno3naBaTh apupMETHUECKYIO M TEOMETPUUYECKYIO IPOTPECCUU MPU PA3HBIX
crioco0ax 3aJjaHus.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (opMyn N-ro 4jieHa
apu(PpMETUYECKON U reOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YJICHOB.

N300paxarh 4Yj€Hbl IOCJEI0BATEILHOCTH TOYKAMU HA KOOPJMHATHON

IITOCKOCTH.
15



Pematpe 3agaun, CBA3aHHBIE C YHUCIOBBIMH IIOCJIEI0BATEIBHOCTSIMHU, B TOM
YHUCJIE 33/1a4M U3 PEATbHOM >KM3HU (C MCIIOJIb30BAaHUEM KAJIBKYJIATOPA, HU(POBBIX
TEXHOJIOTHUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uudgposbie
Ne i/t P Konrposbnsie IIpakrnyeckue (p )
NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Yucna u BeIUMCIeHU. PalimoHanbHbIE o5 1 bubnuoreka [{OK
yucia https://m.edso00.ru/7f415b90
bubnuoreka [{OK
2 AnrebpandecKkue BhIpaKEHUS 27 1 https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
3 ¥ PaBHCHI 1 HEPABEHCTBa 20 1 https://m.edso00.ru/7f415b90
bubnmorexa LIOK
4 K ) 24 1
OOPAMHATH! H rpadukit. DyHKiHH https://m.edso00.ru/7f415b90
bu6mmoteka IIOK
IT 1
> OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOT'PAMME
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8 KUIACC

KosunvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
bubnuoreka [{OK
1 Yucna u Beruucnenus. Kpagparaeie KOpHH 15 https://m.edsoo.ru/7f417af8
2 Uucna u BeruucieHus. CTeneHb ¢ UeabiM 7 bubnuoreka [{OK
IIOKa3aTeneM https://m.edsoo.ru/7f417af8
3 AnreGpanyecKue BhIpaxKeHHs. 5 1 bubmmoreka [JOK
KBanpaTHbiii TpEXUiIeH https://m.edsoo.ru/7f417af8
AnrebpanyecKe BEIPaKCHUS. Bbu6mmoteka [JOK
4 15 1
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHbie 15 1 bubnmnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 13 bubmuoreka [IOK
yYpaBHEHUU https://m.edsoo.ru/7f417af8
bubmmoteka IIOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmorexa [IOK
8 DyHKLHH. OCHOBHbIC NOHATHS > https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
9 o 4 9
yHiH. HCI0BEIC PyHKLHH https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
10 II 6 1
OBTOpCHHE 1 0bobmeHHe https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB I10
i 102 S) 0

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnbsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u BerunciieHus. JlelicTBUTENbHBIC 9 bubmuoreka [{OK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHEHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
YpaBHEHU I https://m.edso00.ru/7f419d08
bubmuoreka [{OK
4 .H 1 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.eds00.ru/7f419d08
bubnmorexa LIOK
o 1 1
> YHICHIH 6 https://m.edso00.ru/7f419d08
bubmmoteka IIOK
q 1 1
6 HCJIOBBIE MOCIIEI0BATEIBHOCTH 5 https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bubnmorexa LIOK
7 . 18 1
3HAHUM https://m.edso0o.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 6 0
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ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoxa Kontpoabubie IIpakTuueckue i popnie
Bcero oOpa3oBaTejibHbIE
padoThI padoThI pecypenr
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
Apudmernaeckue neiicTBus ¢
2 paroHaabHbIMU urcnamu. [lopsmok 1
NEUCTBUI
Apudmernueckue neiicTBus ¢
3 panoHanbHBIMH unciamu. CBoMCTBa 1
JEWCTBUI
4 UucnoBbie BEIPAKEHUS, 3HAUCHUE 1
YHUCJIOBOTO BBIPAKEHUS
5 Uucnoble BEIPAKEHUS], HE UMEIOLTUE 1
CMBICIIa
6 Bripaxenus ¢ nepeMeHHBIMH 1
7 CpaBHeHMe pannoHaiabHBIX yKcen. [IpaBuna 1
CpaBHEHUS
8 CpaBHeHue, ynopsiiouMBaHue 1
palMOHANBHBIX YHCEI
9 JIBOliHBIC HEpaBEHCTBA 1
10 OrnpesenieHre CTENEHU ¢ HATyPalbHBIM 1 bubnuotexa [JOK

IIOKa3aTcjIeM

20
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https://m.edsoo.ru/7f4211de

1 CTteneHb ¢ YeTHBIM M HEYETHBIM 1 bubnnorexa [JOK
IIOKa3aTesneM https://m.edsoo.ru/7f421382
12 BeIpaxeHnus, conepkalime CTEeIeHb ¢ 1 bubmuoreka [IOK
HaTypaJIbHBIM II0OKa3aTeJIeM https://m.edsoo.ru/7f42154e
13 VYMHOXEHHUE U JIeJICHUE CTeHEeHEN 1 bu6nmoreka [IOK
https://m.edsoo.ru/7f4218be
14 [IpeoOpaszoBaHue BBIpAXEHUN CO CTETICHAMU 1
15 Tpu OCHOBHBIX 33/1a4 Ha IPOOH 1
16 Permrenre ocCHOBHBIX 3a/1a4y Ha IpoOH 1
17 Tpu OCHOBHBIX 3aJ1a4 Ha MMPOLEHTHI 1
18 Perrenne OCHOBHBIX 3a/1a4 Ha MPOLICHTHI U3 1
peanbHON NPAKTUKH
19 [Ipu3Haku JeTMMOCTH HATYpaIbHBIX YUCEI 1
20 PaznoxxeHne Ha MHOKUTENN HATypaIbHBIX 1
qHCcen
21 PeanbHble 3aBUCMMOCTH
22 [Ipsimast mponopIMOHATBHOCTh
23 OO6patHas IpONOPLUOHATBHOCTb
24 Peanpubie 3aBucumocTw. [Ipsimast u 1
oOpaTHas MPOMOPIUOHATEHOCTH
o5 KonTponbhas pabota no teme 1
"PanmmoHanpHBIE ynciia'
26 BykBeHHBIE BbIpaKEHUS 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41feec
97 @®opMyibl. Beruncienue 3Ha4eHUN 110 1
dhopmyre
28 ®opmyuiel. Beipazuth u3 Gpopmyisl 1
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IIepemeHnHsble. JlonycTUMBIE 3HAYECHUS

29
MEPEeMEHHBIX
30 ITpeoOpa3oBanue OyKBEHHBIX BHIPAKEHUH, bubmuoreka [IOK
pacKpbITHE CKOOOK https://m.edsoo.ru/7f41fafa
31 [IpeoOpa3oBanre OYKBEHHBIX BHIPAKEHUH, bubmmoreka [JOK
MPUBEICHNE TTOAO0HBIX ClIaraeMbpIX https://m.edsoo.ru/7f41fd70
32 ToxnecTra
33 TO)K,Z[GCTBej{HLIe npeoOpa3oBaHUs
BBIpKCHUI
34 Bo3Benenue B cTeneHb NPOU3BEICHUS bu6nmorexa LIOK
https://m.edsoo.ru/7f421382
35 Bo3sBeneHune crereHu B cTENEHD bu6nmorexa LIOK
https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpPaIbHbIM bubnnorexa [JOK
IOKa3areyieM https://m.edsoo.ru/7f4218be
37 Mmuorouned. OCHOBHbBIE TOHSTHS bu6nmorexa LIOK
https://m.edsoo.ru/7f42276e
38 CranmapTHBIN BUJ MHOTOUJIEHA bubnnorexa [JOK
https://m.edso00.ru/7f422930
39 IIpaBuia cioXeHHs U BBIYATAHUS bubmuorteka [IOK
MHOT'OUJICHOB. https://m.edsoo.ru/7f422af2
40 CioxeHne, BBlYUTaHUE MHOTOWICHOB bubnuoteka [JOK
https://m.edsoo.ru/7f422cc8
41 [IpaBuI0 YMHOXEHUSI MHOTOUYIEHA HA bu6muoreka [JOK
OJIHOWIEH https://m.edsoo.ru/7f422fca
42 YMHOXEHHE MHOTOWICHA Ha MHOTOUYJICH bubnuoteka [JOK

https://m.edsoo0.ru/7f423182
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@opMyIIbl COKPALIEHHOTO YMHOKEHUS.

43 Bo3Benenue B kBaJipaT CyMMbl U pa3HOCTH bubmmorexa LIOK
a B Apar ey p https://m.edsoo.ru/7f42432a
JBYX BbIpaXKEHUI
44 KBanpar nByuiena bubmmoreka [JOK
https://m.edsoo.ru/7f42464a
45 Bo3sBenenue B KyO CyMMBI 1 pa3HOCTH JIBYX Bu6muotexa [JOK
BBIPAKCHUI https://m.edsoo.ru/7f424c12
46 YMHOXKEHHE pa3HOCTH JIByX BbIpaKEHUI Ha bubnuoreka [IOK
X CYyMMY https://m.edsoo.ru/7f424fd2
47 DopMyJIbl COKPALLEHHOTO YMHOXKEHUS bubnuoreka [IOK
https://m.edsoo.ru/7f4251d0
PaznoxeHne MHOrO4JICHOB HA MHOYKHUTEIH C
48 MIOMOIIBIO KBaJIpaTa CyMMbI U KBaJpara bubmmorexa [JOK
" ApHTa £y AP https://m.eds00.ru/7f423312
Pa3HOCTH
49 PasnoxeHue pa3HOCTH KBaJpaToOB Ha bubmmnoreka HOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznosxenre Ha MHOKHUTENIN CYMMBI U bubnnorexa [JOK
pa3HoOCTH KyOOB https://m.edsoo.ru/7f4239de
51 Pa3no)xeHre MHOTOYJIEHOB HA MHOYKHUTENN
59 KonTponbhas pabota no teme
"Anredpanyeckue BbIpaxeHus"
53 VYpaBHEHHE U €T0 KOPHU
54 JInHelHOe ypaBHEHHE C OJHOM IEPEMEHHOMN,
OIIpezie/IEHNE
55 JIuHeitHOE ypaBHEHUE C OJJHOM MTEPEMEHHOI, bubnuoteka [JOK

pelnIeHue JIMHENHBIX YpaBHEHUIN
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JInHeHOE ypaBHEHHE C OJTHOW IMEPEMEHHOM,

56 .
YHCII0 KOpHEH
Tpu oramna pemenns 3a1ad ¢ IOMOIIbIO bubmuoreka [IOK
o7 .
YpaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemrenne OBITOBBIX 3a71a4 C TOMOIIIBIO bubnnorexa [JOK
YpaBHEHUI https://m.edso00.ru/7f420806
59 Pemmenue 3aqa4 Ha IBIDKEHUE C IIOMOIIBIO bubnunoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f4209a0
Pemenue 3aga4 Ha NPOLIEHTHI C OMOILBIO bubnnorexa [JOK
60 .
YpaBHEHUI https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYyMs Bu6mmoteka [JOK
[IEpEMEHHBIMU https://m.edso00.ru/7f427c32
62 I'padux TMHEHHOTO ypaBHEHHUS C ABYMS Bbu6mmoteka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMTHEHHBIX YPAaBHEHHM C bubnnorexa [JOK
IByMsl iepeMeHHbIMU. OCHOBHBIE MOHATHUS https://m.edsoo.ru/7f42836¢
I'paduueckoe pelieHne cucTeM JIByX
64 JIMHENHBIX YPABHEHUH C ABYMs
NEPEMEHHBIMU
65 Yucno pemennii CHCTEM JIBYX JIMHEMHBIX
YpaBHEHUH C IByMsI TEPEMEHHBIMU
66 Cucrema 1ByX JINHEVHBIX YPAaBHEHHI C
TIBYMS TIEpEMEHHBIMA
67 Pemenue cucrem ypaBHeHuit. Crioco6 bubmuorexa [JOK
MOJICTAHOBKHU https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEHUH criocoOom bu6muoreka [JOK

IIOACTaHOBKH

https://m.edsoo.ru/7f42865a
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Pemenue cucrem ypaBHenuil. Cnoco0

bubnunoreka LIOK

09 CIIOKCHHUS https://m.edsoo.ru/7f4287d6

70 Pemienue cuctem ypaBHEHH criocoOoM
CIIOKEHHUS

71 Pemenue cucrem ypaBHEHUH pa3Iu4HbBIMU
crocobamu

79 KonTponbHast padota no teme "JIunelinble Bbu6mmoteka [JOK
ypaBHeHuUs" https://m.edsoo.ru/7f421044

73 Koopaunara Touky Ha mpsMoin Bbu6moteka [JOK

https://m.edsoo.ru/7f41de76

74 Uwucnossie mpoMexxyTku. OCHOBHBIE bubnnorexa [JOK
ITOHSATHUSA https://m.edsoo.ru/7f41dff2
Hucnosble TpoMexyTKU. UTeHne u

75 n300pakeHre MPOMEKYTKOB Ha YMCIOBOM
IpsAMOI

76 PaccrosiHre Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMON

77 ®opmysia pacCTOSHUS MEXAY ABYMS
TOYKaMH KOOPAVHATHON MTPSIMOM

78 IIpsimoyronbHas cucreMa KOOpAMHAT Ha bubmuorteka [IOK
10cKOCTU. OCHOBHBIE TOHSTHUS https://m.edsoo.ru/7f41el6e
[IpsimoyronbHas cucreMa KOOpAUHAT Ha

79 m1ockocTH. [loctpoenue To4ek mo bu6muoreka [JOK
KOOPAMHATAM U HaXO0KIECHUE KOOPAUHAT https://m.edsoo.ru/7f41e42a
TOYKHU

80 Bennuuna, nanHbie, 3aKOHOMEPHOCTh U but6mmorexa [IOK

3aBUCUMOCTb

https://m.edsoo.ru/7f41e8a8
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[Tpumeps! rpaduKoB, 3a1aHHBIX

bubnunoreka LIOK

81 dbopmynamu. MexIpeMeTHbIE 3a1a41 https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduKoB, 3a1aHHBIX
dbopmynamu. 3aga4un U3 peaabHON KU3HU
83 [Tpumepsl rpadukoB, 3a1aHHBIX HOpPMYTIaMU
84 UYrenue rpaukoB PU3MUECKUX Bu6muotexa [JOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24

85 Urenue rpadMKOB peaibHBIX 3aBUCUMOCTEH

86 [lonarue GpyHKIUU Bbu6mmoteka [JOK
https://m.edsoo.ru/7f41ef06

87 I'paduk Qpynkmu

88 CaoiicTBa GyHKIUI bubmmoreka [JOK
https://m.edsoo.ru/7f41f078

89 Urenue rpadukoB GyHKIUN bubmmnoreka [HOK
https://m.edsoo.ru/7f41f1fe

90 Jluneiinas QyHkius, ee rpaduk U CBOMCTBA bubmuoreka [IOK
https://m.eds00.ru/7f427282

91 Jlunelinas QyHkuus, yTeHHne rpaduka bubmuoreka [IOK
https://m.edsoo.ru/7f427412

92 IToctpoenue rpaduka TuHeHHON QyHKIMH bubmuoreka [IOK
https://m.edsoo.ru/7f426d1e

93 VYrnoBoit ko3¢ GUIMEeHT TuHEeHHOHN QyHKINH

94 I'padux pyHknmm y =[x|

95 I'padux pynkuuu y =[x|, urenue rpapuka

96 KonTponbhas pabota no teme bu6muoreka [JOK

"Koopaunats! u rpadpuku. OyHkimm”
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[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

. bubnuorexa [IOK
97 Kypca 7 kiacca, 00001eHIue 3HaHUMH. 1 https://m.edsoo.ru/7f429c6e
UYucioBblie U OyKBEHHBIC BBIPAKEHUS
[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
98 Kypca 7 xiiacca, 00001IeHiE 3HAHUI 1 buGnuorexa [JOK
yp © T ’ https://m.edsoo.ru/7f429f32
CBOICTBA CTEIIEHEH
[ToBTOpEHNE OCHOBHBIX IMOHATHI U METOJIOB
99 Kypca 7 xiiacca, 0000111eHiE 3HAHUI 1 bubnnorexa [IOK
yp ’ t ’ https://m.edsoo.ru/7f42a0e0
[IpeobpazoBaHre MHOTOWITHOB
[ToBTOpEHNE OCHOBHBIX IMOHATHI U METOJIOB
100 Kypca 7 kiacca, 00001IeHe 3HaHui 1 Bubmiorexa OK
yp ’ m ’ https://m.edsoo.ru/7f42a27a
OyHKIMY U TpaPUKH
101 HroroBast koHTpoIbHAs paboTa 1
[ToBTOpEHME OCHOBHBIX MOHATUIA U METOJIOB
102 Kypca 7 xiiacca, 0000111eHe 3HAHUI 1 bubnmorexa [JOK
yp ’ N m ' https://m.edsoo.ru/7f42a900
Cucrembl ypaBHEHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne /m Tema ypoka Konrpoabnsie Ilpakruyeckue tuppossle
Bcero oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
1 KBagparHslii KOpeHb U3 yucia 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
2 [TonsTre 06 UppaMOHAIEHOM YHCIIE 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42eaaa
3 JecsiTuunble MpUOIMKEHNS 1
UPPALMOHATIBHBIX YHCET
Jecstruunblie MpUOIMKEHUS
4 MPPALMOHATIBHBIX YUCEN, pELICHUE 3a]1a4 1
13 NTOBCEHEBHOM KU3HU
5 JlelicTBUTENbHBIC YKCTIA 1
6 CpaBHeHuE 1eHCTBUTENBHBIX YUCEI 1
BU3YaJIM3alisl Ha YUCIOBOM MPSMOi
CpaBHeHUE NEHCTBUTENBHBIX YUCEI
ApudmeTnueckuii KBaJpaTHbIH KOPEHb
9 VYpaBHeHue BUaa X* = a
CBoiicTBa apu(PMETHISCKUX KBAIPATHBIX
10 KopHe#. KBanpaTHeIii KOpeHb 13 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f42d862
POM3BEACHUS U Ipodu
11 CBoiicTBa apu(PMETHISCKUX KBAIPATHBIX 1 bubmmoreka [JOK

KopHell. KBagpaTHbIil KOPEHb U3 CTEIEHU

https://m.edso0.ru/7f42d862
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[IpeobpazoBanue YUCIOBBIX BHIPAKEHUH,
COJIepKAIINX KBaJIPaTHbIE KOPHH.

bubnunoreka LIOK

12 Brinecenne MHOKUTEINA U3-II0 3HAKA https://m.edsoo.ru/7f42dd26
KOpHS
[IpeobpazoBaHue YUCIOBBIX BHIPAKEHUH,

13 COJIeprKalINX KBaJIPaTHBIE KOPHHU. buGnuorexa [IOK

https://m.edsoo.ru/7f42ded4
BHeceHne MHOXKHTEIS 1O KOPECHb

14 [Ipeo6pa3oBaHue YUCIOBBIX BBIPAXKEHUH, bubnuorexa [IOK
COAEpKAIIMX KBAIPATHbIE KOPHU https://m.edsoo.ru/7f42e0be
[IpeoOpa3zoBaHKe YNCIOBBIX BEIPAKCHHM,

15 coJiepKalinX KBaJapaTHble KOpHU. 3aMeHa bu6nmorexa LIOK
BBIpaXCHHUI apupMETHIECKUM https://m.edso0.ru/7f42e262
KBaJIPATHBIMU KOPHEM

16 CreneHs c IeNbIM ITIOKa3aTeneM bubnnorexa [IOK

https://m.edsoo.ru/7f4354a4
CrannaptHas 3anuch yrcna. Pazmepsr
00BEKTOB OKpY Karomero Mupa (ot
17 aneMeHTapHriZ JaCTHII 0 KOIZME/I‘ICCKI/IX bubnnorexa [JOK
https://m.edso0.ru/7f436098
00BEKTOB), UTUTEIILHOCTH MTPOIIECCOB B
OKPY’KaIOIIEM MHUPE
CBolicTBa CTENEHH C IIEJIBIM ITOKa3aTeJIeM.
18 [IpousBenenue crenexnet ¢ OAHUM bubnnorexa [JOK
https://m.edso0.ru/7f435648
OCHOBaHHEM

19 CBolicTBa CTENEHH C LIEJIBIM I10Ka3aTEIEM. bu6muoreka [JOK
YacTHOE CTeNeHHEeHN ¢ OJHUM OCHOBAaHHUEM https://m.edsoo.ru/7f435648

20 CBOMCTBA CTEIEHH C IIEJIBIM IIOKA3aTEIEM. bubnunorexa LIOK

Bo3Benenue cTenedu B cTeeHb

https://m.edso0.ru/7f435648
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CBOMCTBa CTCIICHU C T CJIBIM ITOKAa3aTCJIICM.

21 Bo3Benenue B cTeneHb NPOU3BEICHUS U bubmmorexa [JOK
g P A https://m.edsoo.ru/7f43599a
YCTHOT'O
22 CBoiiCcTBa CTENIEHU C II€JIBIM TTOKa3aTesieM bubmmorexa [JOK
t https://m.edsoo.ru/7f435ed6
23 KBanpathsiii TpéxunieH. OCHOBHBIE
TOHSITHS
24 KBaapatHpiii TpEXuieH
25 Brinenenue kBajpara ABy4iIeHa bubmorexa HOK
A ADATa 2By https://m.edsoo.ru/7f42fd38
26 PaznoxeHune kBanpaTHOro TpEXUsieHa Ha bubmmoreka [JOK
MHOKHUTEIN https://m.edsoo.ru/7f42fd38
KonTtponpsHas pabora mo Temam
27 "KBsaxaparasie kopau. CrereHun buGnuorexa [IOK
P . PHI | ’ https://m.edsoo.ru/7f42ec80
KBanpatHblii TpexuiaeH
bubmmoteka IIOK
28 Anreb 0
fireoparaecias Apook https://m.edso0o.ru/7f430382
29 JlormycTrMBbIe 3HAYCHHSI IEPEMCHHBIX,
BXOJISAINX B QIreOpanvdecKue BhIPAKECHUS
30 JlonycTrmble 3HaYeHHsI IEPEMEHHBIX,
BXOJIANINX B aIreOpanvecKue BIPaKCHUS
31 OCHOBHOE CBOWCTBO aredpanyeckon bubmuoreka [JOK
apobu https://m.eds00.ru/7f4308e6
39 Coxkpamenue apobeit. [lpumenenune bubnmnoreka [JOK
CBOMCTB CTEIIEHEH C LEJIbIM IT0KAa3aTEIEM https://m.edsoo.ru/7f430a8a
33 Coxkparienue apobeii. [lpumenenue bubnmoreka [JOK

(GhOpMyJT COKPAIIEHHOTO YMHOKCHUS

https://m.edsoo.ru/7f430f44
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34 Coxkparienue apobeii. [lpumenenue bubmmoreka [JOK
crioco0a IrpynIUPOBKH IS Pa3I0KEHUS https://m.edsoo.ru/7f430f44
. bubnnorexa [{OK
35 Croxenne anredparrieckux Apooeit https://m.edsoo.ru/7f43128c
. bubnnorexa [{OK
36 Brruutanue anredpandeckux apooeit https://m.edsoo.ru/7f4315¢0
37 YMHOXEHUE U JeJICHHE anreOpandecKux bubmmoreka [JOK
pooeit https://m.eds00.ru/7f4318c2
. bubnuorexa [IOK
38 JleiicTBus Hal aIreOpanvdecKuMHE IPOOSIMU https://m.edsoo.ru/7f431a20
39 [Ipeo6pa3oBanue BbhIpakeHUH, bubnuoreka [IOK
COJIepIKaNINX aNreOpandecKue Ipoodu https://m.edsoo.ru/7f43259c
[IpeoOpazoBanue BbIpaKEeHHH,
40 CoJIeprKalIiX anredpandeckue Ipoodu bubmroreia LIOK
Aepa P P https://m.edso00.ru/7f432736
CMEHa 3HaKa nepej IpoObio
bu6nmorexa LIOK
41 i
JleficTais ¢ anreOpareckumu ApodaMH https://m.edso00.ru/7f432736
42 KonrtponbHas pabora no reme bubmuoreka [IOK
"AnreOpanyeckast Jpoop" https://m.edsoo.ru/7f431d36
bubmmoteka IIOK
43 K
BAAaTHOC ypanHeve https://m.edsoo.ru/7f42eela
44 Henonnoe kBagparHoe ypaBHeHue. Bubl bubmuoreka [JOK
HEIOJIHBIX KBAJIPaTHBIX YPaBHEHUN https://m.edsoo.ru/7f42eela
45 Hemonnoe kBagpaTHOE ypaBHEHHE. bubmmnoreka [JOK
dopmyna KOpHEH https://m.edsoo.ru/7f42eela
46 Umcio KopHEH KBaIpaTHOTO ypaBHEHHS bromorexa LIOK
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bubnunoreka LIOK

47 dopmysia KOpHEH KBaJIpaTHOTO ypaBHEHUS https://m.edsoo.ru/7FA2F3f6
48 dopmya KOpHEHN KBapaTHOTO YPaBHEHUS bubmmoreka [JOK
C YETHBIM BTOPBIM KO3 HUIIMEHTOM https://m.edsoo.ru/7f42f5a4
bubnunoreka LIOK
49 Teopema Bieta https://m.edsoo.ru/7f42fefQ
50 Teopema Buera 11t npuBeieHHOTO Bbu6moteka [JOK
KBaJPaTHOI'O yPaBHEHUS https://m.edso00.ru/7f430076
Pemenune ypaBHeHM, CBOASIILIUXCS K bubnuoreka [IOK
o1
KBaJpaTHbIM. bUKkBagpaTHOE ypaBHEHHE https://m.edso0.ru/7f43c542
52 Pewienue ypaBHeHui, CBOASAIIMXCS K bubnunoreka LIOK
KBaJpaTHbIM. MeTo/1 3aMeHbI https://m.edsoo.ru/7f43c3d0
53 [Ipocreiimme ApoOHO-paLMOHATBHEIE Bu6moteka [JOK
ypaBHeHUs. OCHOBHbBIE TIOHSATHUS https://m.edsoo.ru/7f4328c6
54 Pemenune npocreitmux apoGHO- bubmuoreka [IOK
palMOHATBHBIX YPAaBHEHUI https://m.edso0.ru/7f432b6e
55 Pentenne TeKCTOBBIX 3a/1a4 HA JBUKEHUE C bubmmoteka IIOK
MIOMOIUIBIO KBAJPATHBIX YPaBHEHUI https://m.edso0.ru/7f42f75c
Pemenne TeKCTOBBIX 3a/1a4 Ha COBMECTHYIO
56 paboTy ¢ OMOIIBIO KBaIPATHBIX bubmorexa LOK
. https://m.edsoo.ru/7f42f8f6
YpaBHEHUIA
57 KonTponbhas pabota no teme bubmuorexa [IOK
"KBagparusle ypaBHeHUS" https://m.edsoo.ru/7f4301f2
58 JInneliHOEe ypaBHEHUE C IBYMs
nepeMeHHbIMU. OCHOBHBIE TIOHSTHS
59 JInHeitHoe ypaBHEHHE C IBYMS

NEpEMCHHBIMHU, €TI0 rpa(l)mc
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60

JInHeHOE ypaBHEHHUE C IBYMS
MEePEMEHHBIMH, IPUMEPHI PEIICHUS
YpaBHEHUI B LEBIX YUCIAX

61

Pemenune cucrem aByX JIMHEHHBIX
YpaBHEHHH C IByMsI IEPEMEHHBIMHU.
I'paduueckuii meron

62

63

64

Pemenue cucrem nByX JIMHEHHBIX
YPaBHEHUH € ABYyMs IEPEMEHHBIMU. MeTox
IIOICTAHOBKH

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPECMCHHBIMU. Merton
CJIOKCHUA

[TpumMeps pelieHus: CUCTEM HEeTMHEHHBIX
YPaBHEHHUH C IByMs IIEpEMEHHBIMU. MeTox
3aMEHBbI

65

[IpuMeps! penieHust CUCTEM HEJTMHEHHBIX
YPAaBHEHUH C ABYMs IEPEMEHHBIMH.
IIpuMeHeHne pa3IuYHbIX METOIOB

66

67

68

I'padmueckas uHTEpIIpeTals ypaBHEHUS C
JBYMsI [IEPEMEHHBIMU U CUCTEM JIMHEMHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMHU

Pewienue ypaBHeHuii ¢ qByms
[IEPEMEHHBIMU U CUCTEM JINHEUHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMHU
rpaduuecKkuM MeToI0M

Pemenne TekcTOBBIX 3aJ1a4 Ha ABM)KEHUE C
IIOMOUIbIO CUCTEM yPaBHEHUH.
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Pemenne TeKCTOBBIX 3ala4 Ha COBMCCTHYIO

69
paboTy ¢ HOMOILBIO CUCTEM YPABHEHUI
70 Pemenne TekcTOBBIX 3a/1a4 Ha IPOLIEHTHI C
IIOMOILBIO CUCTEM YPaBHEHUI
71 YuciioBbie HEPABEHCTBA
72 CBolicTBa YMCIOBBIX HEPABEHCTB
73 HepaBeHCTBO ¢ 01HOM ITepeMeHHOMN
JInHeliHbIe HEPABEHCTBA C OJJTHON
. bubnnorexa [JOK
74 nepeMeHHou. Teopembl 0 paBHOCHIIBHOM
https://m.edsoo.ru/7f42c692
npeoOpa3oBaHuU
JInHeliHbIe HEPABEHCTBA C OJJTHON
. bubmuoreka [{OK
75 NIEPEMEHHOI U UX pelleHue. 3anuch OTBETA
. i https://m.edsoo.ru/7f42c840
Ha YMCJIOBOM NpAMOI
JInHeliHbIC HEPABEHCTBA C OJJHON
76 MEPEMEHHOM U X pelieHue. 3anuch OTBETa
B BU/IE YHCJIOBOTO IPOMEXKYTKA
77 CucreMbl TMHENHBIX HEPABEHCTB C OAHON bubmmnoreka HOK
nepeMeHHOil. OCHOBHBIE MOHATHUSA https://m.edsoo.ru/7f42ch88
CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
. bubmuoteka [{OK
78 nepeMeHHoi. TeopeMbl 0 paBHOCHIIBHOM
https://m.edsoo.ru/7f42cd2c
npeoOpa3oBaHUU
79 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOM U UX PEIICHHE
N3obpakenue penieHus TMHEHHOTO
. bubmuoreka [{OK
80 HEPABEHCTBA U UX CUCTEM HA YMCIIOBOU

IpsIMO

https://m.edsoo.ru/7f42c9e4
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Pasznuunbie criocoObl peCTaBICHUS

81 PEIICHUS YHCIIOBBIX HEPABEHCTB M MX BH6J_IHOTeKa LOK
— https://m.edsoo.ru/7f42c9e4
82 KonTtponbHas pabora mo Temam
"HepaBenctBa. CucreMbl ypaBHEHHH"
bubnmnoreka HOK
83 Honstne gy https://m.edsogru/7f433c12
84 Ob6unacTh onpeaeneHuss 1 MHOXKECTBO bubnnoreka [JOK
3HaYeHUN PYHKIUU https://m.edsoo.ru/7f433d84
85 CniocoOsbI 3a1anus GyHKIUN
86 I'padux pynkumm
87 CaoiicTBa (DyHKIMH, UX OTOOpaXKeHHE Ha
rpaduke
88 Urenue u moctpoeHue rpaguKkoB QyHKIHIA
89 [Tpumeps! rpadukoB GyHKLUH,
OTPaKAIOMINX peaTbHBIE TIPOIIECCHI
@DyHKLUH, ONMHUCHIBAIOIIUE NPSIMYIO U
90 06}1;aTin(; nponopun(?ll{aanpLIe ’ bubamorexa LOK
SABHCHMOCTH, X rpachHK1 https://m.edsoo.ru/7f434bbc
91 I'paduk 0O6paTHOM MTPOMOPIIMOHAIEHOCTH
92 l'unepOona, cBoiicTBa 0OpaTHON
POTIOPIIMOHATIBHOCTH
9 Tpagu dymawmy = i metsoonTi433e
94 [Tapabomna, cBocTBa KBaApaTUYHON bubmuoreka [JOK

byHKIIUN
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95 Oyuakun Y =X3, Yy = X3,y = VX, Yy = [x|; 1 bubmmoreka [JOK
rpaguyecKoe peneHue ypaBHeHUH https://m.edsoo.ru/7f434d38
9% Oyuakun Y =X3, Yy = X3,y = VX, y = [x|; 1 bubnmnoreka HOK
rpaduveckoe peneHne CUCTEM YpaBHEHUH https://m.edso00.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX MOHATHI U
97 METOJIOB KypcoB 7 1 8 Kj1accoB, 00001IeHHE 1 bubnmnoreka HOK
3HaHu# / Beepoccuiickas mpoBepoyuHast https://m.edsoo.ru/7f4371aa
pabora
08 HtoroBas koHTpoINbHas padoTa / 1 bubmmoreka [JOK
Bcepoccutiickas mpoBepodHas paboTa https://m.edsoo.ru/7f43736¢
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOJIOB KypcOB 7 U 8 Ki1accoB, 00001eHne 1 bubmmorexa [JOK
. Y . ’ . https://m.edso00.ru/7f437510
3HaHMI, CBOICTBA KBAJAPATHBIX KOpHEH
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
100 METOJIOB KypcoB 7 ¥ 8 KiraccoB, 00001eHne 1 bubnnorexa [JOK
o op ’ https://m.eds00.ru/7f4376b4
3HaHuid. KBajpaTHbIe ypaBHEHUS
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
101 METO/I0B KypcoB 7 U 8 Ki1accoB, 000011eHNE 1 bubmuoteka [IOK
3HaHuil. HepaBeHCTBa 1 cUCTEMBI https://m.edsoo.ru/7f436b88
HEPABCHCTB
[ToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOJIOB KypcoB 7 U 8 Ki1accoB, 000011eHue 1 bubmmorexa [JOK
N ’ https://m.eds00.ru/7f437858
3HaHuii. OYHKIUH U TpaduKu
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nem/m Tema ypoxa Kontpoabnsie IIpakTnyeckue tupposhie
Bcero oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
PanmonaneHbIe Yncna, UppalioHaIbHbIC
1 YHCIa, KOHEYHbIC M 0ECKOHEUHBIE 1
JeCATUYHBIE Tpoou
MHOXECTBO TEUCTBUTEIBHBIX YHCEIT;
2 JEHCTBUTEILHBIC YHCIIa KaK OECKOHCYHBIC 1
NECATUYHBIC TPOOH
B3aumHO 0/1HO3HAYHOE COOTBETCTBHE
3 MEXTy MHOXKECTBOM JICHCTBUTEIILHBIX 1
qrcell 1 MHOXXECTBOM TOUEK KOOPIUHATHON
psAMON
CpaBHeHUE IEHCTBUTEIIBHBIX YHCET,
4 apudmeTnyeckue A1eUCTBUS C 1
JCHCTBUTEILHBIMU YHCIIAMH
5 [TpubmmxEHHOE 3HAYCHHUE BETMYNHBI, 1
TOYHOCTH TPUOJIMIKESHUS
OxpyrieHue yrcen 1
OxpyrieHne yucen
8 [IpukuaKka 1 oleHKa pe3yIbTaToB 1
BBIUMCIICHU I
9 [TpukuaKa M OleHKa Pe3yJIbTaTOB 1

BBIYHUCIIEHUN
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JInneliHoe ypaBHeHue. Pelienne ypaBHeHUN,

bubmunorex IIOK

10 CBOISAINUXCA K JTUHEUHBIM https://m.edsoo.ru/7f43bf66
11 JInneliHoe ypaBHeHue. Pelienne ypaBHeHUN,
CBOJAILIUXCS K JIMHEHHBIM
12 KBagparHoe ypaBHenue. Pemienue bubmmoreka [JOK
YpPaBHEHUM, CBOJISAIIMXCS K KBaJIpaTHBIM https://m.edso0.ru/7f43c542
13 KBanpatHoe ypaBHenue. Pemenue Bu6mmoreka [JOK
YpaBHEHUH, CBOASIIMXCA K KBaIpaTHBIM https://m.edsoo.ru/7f43c542
14 bukBanpaTHbie ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBanpaTHbie ypaBHEHUs bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
[Ipumepsl perieHus: ypaBHEHUN TPEThEU U
16 YETBEPTOU CTEIICHEN Pa3IOKEHUEM Ha
MHO>KHUTEIN
[IpuMmepsl penieHus ypaBHEHUN TPEThEeU U
17 YETBEPTOU CTEIICHEN pa3sIOKEHUEM Ha
MHOXKHUTETH
18 Pemienue 1po6HO-paliMOHATBHBIX bubmuoreka [IOK
YpaBHEHUI https://m.edso00.ru/7f43c9b6
19 Pemienue 1po6HO-paiMOHATBHBIX bubmuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemennie TeKCTOBBIX 3aj1a4 anredpandeckum
METOJIOM
21 Pemienue TekcTOBBIX 3aj1au anredpandeckum
METOJIOM
29 Perienue TekCcTOBBIX 3aj1au anredpandeckum

METOJIOM
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KonrponbHas pabora o Teme "YpaBHeHUs ¢

23 . .
OJIHOM ITEpEMEHHON
24 VYpaBHeHUE € IBYMs IEPEMEHHBIMU U €TI0 bubnmnoreka HOK
rpaduk https://m.edso00.ru/7f43d0b4
o5 VYpaBHEHUE ¢ JBYMS IEPEMEHHBIMU U €TI0 bubmmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema /1ByX JTUHEHHBIX YPaBHEHUH ¢
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
7 Cucrema /1ByX JTUHEHHBIX YPaBHEHUH €
IBYMsI IEPEMEHHBIMU U €€ pellieHue
08 Cucrema 1ByX JMHEHHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU U €€ PELLICHUE
29 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH €
IBYMsI IEPEMEHHBIMU U €€ pelleHue
Pemenne cucteM IByX ypaBHEHHH, OJHO M3
30 KOTOPBIX nHHeﬁHoe,}; z[}g;roe — BTOpOH bubmmorexa LIOK
https://m.edsoo.ru/7f43d23a
CTETeHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
31 KOTOPBIX HHHeﬁHOC,}; z[}ll:)l;roe — BTOpOH buomorexa LIOK
https://m.edsoo.ru/7f43d55a
CTETeHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
32 KOTOPBIX JIMHEHHOE, a APYyroe — BTOPOM
CTETIEHU
Pemenne cucreM nByX ypaBHEHUH, OTHO U3
33 KOTOPBIX JIMHEHHOE, a APYroe — BTOPOH
CTETIEHU
34 I'padrueckas nHTEpIIpETALINS CUCTEMBI

YpaBHEHUI ¢ ABYMs IEPEMEHHBIMU
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Pemienue TeKCTOBBIX 3a7jau anreOpandeckum

35
croco6om
36 Pemienue TeKCTOBBIX 3ajau anreOpandeckum
crocoooM
37 Kontposbnas padota o teme "CucreMbl
ypaBHEHUN"
38 YucnoBbie HEPAaBEHCTBA U MX CBOWCTBA
39 YucnoBbie HEPAaBEHCTBA U MX CBOWCTBA bubmmorexa [JOK
https://m.edsoo.ru/7f43ad5a
40 JIlunelinbie HEPABEHCTBA C OJTHOM bubnnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIunelinble HEPABEHCTBA C OJTHOM bubmmoreka [JOK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
42 JInHeHbIe HEpaBEHCTBA C OJHOM bubmuorexka [IOK
[IEPEMEHHON U UX pELICHUE https://m.edsoo.ru/7f43af08
43 Cucremsl J'II\/’IHeI\/JIHBIX HEPaBEHCTB C OJHOU
MIEPEMEHHON U UX pelIeHHE
44 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
IIEPEMEHHON U UX PELICHHE
45 CucreMsl J'II\/JIHeI\/JIHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U UX pelIeHHe
46 KBanpaTHble HEpaBeHCTBA U UX pellleHUe bubmorexa I[JOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEpaBEHCTBA U UX pELIEHUE bubmorexa [IOK
https://m.edsoo.ru/7f43b21e
48 KBagparHble HEpaBEHCTBA U UX PEILICHUE bubmorexa [IOK

https://m.edsoo.ru/7f43b5a2
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49

KBagparHble HEPaBEHCTBA U UX PELLICHUE

50 KBanparHpie HEpaBEHCTBA U UX PEIICHUE
51 I'paduueckas MHTEpIIpETAIIUS HEPABEHCTB U Bbu6mumotexa [JOK
CHUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 I'paduueckas MHTEpIIPETAIUS HEPABEHCTB U
CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMU
53 KonrtponbHast pabota no teme
"HepaBenctna"
54 KBagparuunas pyHkuus, e€ rpagux u Bu6mmoreka [JOK
CBOICTBa https://m.edso0.ru/7f4396¢6
55 KBanparuunas ¢pyHkius, e€ rpaduk u bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatuunas ¢pynkius, e€ rpaduk u bubnuoreka [IOK
CBOMCTBa https://m.edso00.ru/7f4399b4
57 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubmuoreka [IOK
napabosibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosa, KOOPAMHATHI BEPIIMHBI bubmuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabo:na, KOOpIMHATHI BEPIIHUHBI bubnmnoreka HOK
napaboIibl, 0Cb CHMMETPHUH 1apadoJIbl https://m.edsoo.ru/7f43alac
60 [Tapa6omna, KOOpIMHATHI BEPIIUHBI bubnuotexa [JOK
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl https://m.edsoo.ru/7f43a31e
61 [TapaGoia, KOOPAMHATHI BEPIIMHBI bubmuoreka [IOK
mapaboJIbl, OCh CHMMETPHH TTapadOoJIbI https://m.edsoo.ru/7f43a526
62 [Tapabo:a, KOOpIMHATHI BEPIIUHBI

napabosIbl, 0Cb CHMMETPHUH 11apadoIbl
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I'paduxu Gynkumit: y =kx, y =kx + b,

63
y:k/Xa y:X37 Y=VX, y:|X|
64 I'paduxu Gynkumit: y =kx, y =kx + b,
y=k/x, y=x*, y=vX, y=[X|
65 I'paduxu pynkmuit: y =kx, y=kx +b,
y:k/X’ szs, szX, y:|X|
66 I'paduku Gynkumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[x|
67 I'paduku Gpynkmii: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkumii: y =kx, y =kx +b,
y=k/x, y=x3, y=vX, y=[x|
" " Bbu6mmoteka [JOK
69 KonTponbnas pabota no teme "®yHKIHH https://m.edsoo.ru/7f43abg4
70 [ToHsITHE YUCIOBOI MOCIEOBATETFHOCTH bubmmorexa [JOK
https://m.edsoo.ru/7f43e6¢c6
3aanue mocae10BaTeIbHOCTH
71 pexyppeHTHOI dhopMyIoit u Gpopmyroii N-ro brbmmorexa LIOK
https://m.edsoo.ru/7f43ebda
qlieHa
7 Apudmerrueckas U reoMeTpuyecKas bubmmnoreka HOK
MpOrpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas U reoMeTpuyecKas bubmuorexa [IOK
MIPOrpeECCUU https://m.edsoo.ru/7f43f3b4
@dopMyIbl N-TO WieHa apuPMETHIECKON U
74 Te€OMETPUUYECKOM MPOTPecCUid, CyMMBI bubmmorexa [IOK

IIEPBBIX N YJICHOB

https://m.edsoo.ru/7f43f58a
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®opmyibl N-ro wieHa apupMeTHIEeCKOH 1

bubnunoreka LIOK

75 reOMETPHUYECKON MPOrpecCcuii, CYMMBI
p porp y https://m.edsoo.ru/7f43ef2c
MEPBBIX N YICHOB
Dopmynsl N-To WieHa apudpMETHUECKON U
76 reolljx)de"}r/ WYECKOU IIPOr I;C((Ill)/lﬁ CYMMBI buGnuorexa [IOK
p porp el https://m.edso00.ru/7f43f0c6
MEPBBIX N YICHOB
dopmyiibl N-ro wieHa apupMeTHIESCKOM 1
77 TeOMETPUUECKON IIPOrPECCUl, CYMMEI bubnnorexa [IOK
p porp - &Y https://m.edso00.ru/7f43f72e
MEPBBIX N WICHOB
®dopmyiibl N-ro wieHa apupMeTHIEeCKOM 1
78 reOMETPUYECKON IIPOTrPECCUil, CYMMBI Bubmiorexa OK
p porp e https://m.edso0o.ru/7f43f8a0
MEPBBIX N YICHOB
N300paxkeHUE YICHOB apH(PMETHUCCKON U
79 reOMEeTPUUYECKOI Mporpeccuii TOUKaMu Ha
KOOPJIUHATHOMN TUIOCKOCTH
N300paxeHune wieHoB apupMeTHUECKO 1
80 TeOMETPHUECKOM MPOTPECCUil TOUKaMH Ha
KOOPJIUHATHOMN TUIOCKOCTH
81 JIMHEWHBIN U SKCITOHEHIIMAIBHBIN POCT
bu6nunorexa LIOK
82 CI10KHBIE TPOLIEHTEI
pott https://m.edsoo.ru/7f43fe0e
bubnunoreka LIOK
83 C10XKHBIE IPOLEHTHI
pot https://m.edsoo.ru/7f4401a6
84 KonrtponbHas pabora o teme "Yucnossie bubmuorexa [IOK
OCJIE0BATEILHOCTH" https://m.edsoo.ru/7f440418
85 [ToBTOpeHmEe, 06001IEHNE U CHUCTEMATH3AIUS

3HAHUIA. 3aHI/ICB, CpaBHCHHUC, JIENCTBUS C
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JEUCTBUTENBHBIMU YUCIIAMU, YUCIIOBASI
npsimMast

[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS

86 3HaHui. [IporeHThl, OTHOIICHUS,
MPOIOPIIMU
[ToBTOpEeHME, 0000IIEHNE U CHCTEMATU3aIIUs
87 3HaHui. OKpyrieHue, NpuoIKeHue,
OIICHKA
[ToBTOpEeHHUE, 0000IEHNE U CHCTEMATU3aIIUs
88 3HaHUU. PelieHrne TeKCTOBBIX 3a/1a4 bubmorexa HOK
' https://m.eds00.ru/7f443b12
apu(pMETUYECKUM CIIOCOOOM
[ToBTOpEeHME, 0000IIEHNE ¥ CHCTEMAaTH3aIUs
89 3HaHUU. PelieHrne TeKCTOBBIX 3a/1a4 bubmorexa HOK
' https://m.edsoo.ru/7f443cd4
apu(pMeTHYECKIM CIIOCOO0M
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
. bubmuoreka [{OK
90 3HaHUH. PelieHre TeKCTOBBIX 3a/1a4
https://m.edsoo.ru/7f443fea
apumeTnyecKkuM crnocodom
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTH3allus
91 3HaHui. [IpeobpazoBanue anredGpandecKux bubmorexa [JOK
' fﬂ P P https://m.edsoo.ru/7f4441ca
BBIpKEHUH, TOMyCTUMBIC 3HAUCHUS
[ToBTOpEeHMEe, 06001IEHNE U CUCTEMATH3AIUS
92 3HaHu#. [IpeoOpazoBanue anredOpanvaecKux bubmorexa [JOK
' 13 P P https://m.eds00.ru/7f444364
BBIpQKECHUH, TOMYCTUMBIC 3HAUCHUS
[ToBTOpeHme, 06001IeHNE U CHUCTEMATH3AIUS
. bubnuotexa [JOK
93 3Hanuil. [IpeoOpa3oBanue anredpanyeckux

BBIpa)KeHHIZ, AOMMYCTUMBIC 3HAYCHUA
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[ToBTOpeHME, 0000IIEHNE U CHUCTEMATH3AIUS

bubnunoreka LIOK
94 ii. [Tpeod 3] 1
3HAHUN [360 pa3oBaHUE aIreOpandecKux htts://m.edsoo.ru/7f444a04
BBIPKCHUH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpeHME, 0000IIEHNE 1 CHUCTEMATH3AIUS
95 3HaHui. OyHKIUK: DOCTPOECHUE, CBOMCTBA 1 Bubmorexa HOK
e T P ’ https://m.edso00.ru/7f444c56
M3YYCHHBIX (DYHKITHI
IToBTOpEeHHE, 0000IEHNE M CHCTEMATH3AIUS
96 3HaHUHW. OYHKIUNA: IOCTPOEHUE, CBOMCTBA 1 Bubmiorexa OK
+ PYHKIHI: TIOCTPOCHHE, https://m.edsoo.ru/7f444f44
M3YYEHHBIX (DYHKIHI
[ToBTOpEeHHE, 0000IEHNE M CHCTEMATH3AIUs
97 3HaHUNA. OYHKINHA: IOCTPOEHUE, CBOMCTBA 1 Bubmrorexa IIOK
Y . P ’ https://m.edso0.ru/7f44516a
W3YYCHHBIX (DYHKITHIA
[ToBTOpEeHHE, 0000IEHNE M CHCTEMATH3AIUS
98 3HaHUH. OYHKINHA: MOCTPOSHUE, CBOMCTBA 1 buGnuorexa [IOK
 OYHKIIT . P ’ https://m.edso0.ru/7f4452e6
W3YYCHHBIX (DYHKITHIA
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
99 3Hanuil. [ padudeckoe pemenne ypaBHeHUN 1 bubmorexa LOK
P p yp https://m.edso00.ru/7f445516
U UX CUCTEM
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AITUS
100 3Hanuil. [ padudeckoe pemenne ypaBHeHUN 1
W UX CUCTEM
101 HToroBasi KOHTpOJIbHASA paboTa 1
102 O00011eHNE U CUCTEMATH3AIIUS 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111€er0 00pa30BaHuUs
pe3yJjbTarTa
1 Yucna v BBIYUCICHUS
11 BoimonusATe, coyeras  yCTHbIE M MHCbMEHHBIE  MPUEMBL,
' apudMeTHIECKUE ACUCTBHS C PAIIMOHATBHBIMU YHUCITAMH
HaxoguTh  3HAYeHWsS  YHCIOBBIX  BBIPAKCHHH, NPUMCHATH
1.2 Pa3HOO00pa3HbIC CIIOCOOBI ¥ TPUEMBI BBIYMCICHHUS 3HAYCHUH TPOOHBIX
BBIPXCHHH, COJIEPIKAIUX OOBIKHOBEHHBIC U ACCATHYHBIC IPOOH
[lepexomuTs OT oOmHOH (GOPMBI 3amKMCH YUCE K JIPYyrou
. (mpeoOpa3oBbIBaTh  JECATHYHYIO  JOpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YAaCTHOCTH, B OECKOHEYHYIO
JECATUYHYIO APOOb)
1.4 CpaBHUBATH U YIIOPSIOUMBATH PAIIHOHATBHBIE YHCITA
15 OKpyraTh uncia
BBITIONHATE MPUKUIKY U OIEHKY Pe3yJIbTaTa BBIYHCICHUH, OIICHKY
1.6 3HQUEHUW YUCIOBBIX BBIPAKECHUN. BBINONHATE JOEUCTBUS €O
CTETICHSIMH C HATYPaJIbHBIMU TIOKa3aTeIISIMA
17 [IpuMeHSITh TPHU3HAKH JCIUMOCTH, PA3JIOKCHHE HA MHOXKHUTEIN
' HATYpaJIbHBIX YUCEI
Pemarh MpakTUKO-OPHEHTUPOBAHHBIE 3a/layl, CBS3aHHBIE C
OTHONICHHEM  BCIWYHWH,  IMPOMOPIHOHAIBHOCTBIO  BEJIUYHH,
1.8 MPOLIEHTAMH, WHTEPIPETHPOBATh PE3YNbTAThl PEIICHUs 3a1ad C
Y4ETOM OTpaHUYCHUH, CBI3aHHBIX CO CBOWCTBAMHU pacCMaTPHUBAEMBbIX
00BEKTOB
2 AnrebpanuecKue BbIpaXKEHUS
’1 Hcnonmp30BaTh  anreOpandecKyr0 TEPMHHOJIOTHIO W CHMBOJIHKY,
' MIPUMEHSITH €€ B IPOIIECCe OCBOCHUSI YI€OHOTO MaTepHrala
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HaxonuTth 3HadeHHss OYKBEHHBIX BBIPQKECHUH TMpH 3aJaHHBIX

22 3HAYCHMSIX MTePEMEHHBIX
23 BrimonHaTe mpeoOpa3oBaHMs I1IEJIOTO  BBIPAXKEHUS B MHOTOWICH
' MIPUBEICHUEM TIOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBITIONHATE YMHOKEHHE OJJTHOYWICHA HA MHOTOWIECH M MHOTOWIEHA Ha
2.4 MHOTOYJICH, NMPUMEHATHh (OpPMYJIBI KBajpaTa CyMMbl M KBajJpaTa
pazHOCTH
OCyIIeCTBISITh  Pa3NOKEHWE MHOTOYICHOB HA MHOXHUTEIH C
2.5 MTOMOIIIbIO BBIHECEHHUS 33 CKOOKH OOIIEro MHOKHUTES, TPYIITHPOBKU
ClIaraeMbIX, MPUMEHEHHS POPMYJIT COKPAIIIEHHOTO YMHOKCHHSI
26 [TpuMmeHsITh IpeoOpa3oBaHUSI MHOTOWICHOB JIJISI PEIICHUS PA3IMIHBIX
' 3a/1ay U3 MaTeMaTHKH, CMEKHBIX IIPEIMETOB, U3 PeaIbHON MPAKTUKH
27 Hcnonbs30BaThk CBOMCTBA CTEIIEHEH C HAaTypPaJbHBIMHU ITOKA3aTEISAMU
' JUISL IPe00pa3oBaHus BBIpAXKCHUI
3 YpaBHEHUS U HEPAaBEHCTBA
Pemarp nuHeliHblE ypaBHEHHUS C OIHOW MEpEMEHHOW, MpUMEHssS
3.1 IpaBmJIa IEPEX0/Ia OT UCXOAHOTO YPAaBHEHUS K PAaBHOCHILHOMY €MY.
[TpoBepsTh, SIBISIETCS JIM YUCIO KOPHEM YpaBHEHUS
3.2 [TpumensiTh rpaduueckue METOAbI TPH PEHICHHH JHHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [ToxOupare mpuMepbl TAp YHCEN, SBISIFONIMXCSA  PEIICHUEM
' JUHEHHOTO ypaBHEHUS C IByMS IEpEMEHHBIMU
CTpoHTh B KOOPJAMHATHOM TIIOCKOCTH IpayK JIMHEHHOTO ypaBHEHUS
3.4 C ABYMS MEPEMEHHBIMU; MONIB3YACh rpauKoM, MPUBOIUTH TPUMEPHI
peIIeHUsT ypaBHEHUS
35 Pemate cucTteMbl JIByX JIMHEWHBIX YpPaBHEHHH C  JAByMS
' MEPEeMEHHBIMH, B TOM YHUCIIE TpaduIecKu
CocTaBisITh U peniaTh TMHEHHOE YpaBHEHHUE UM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHHIA IO YCIIOBHIO 33/1a49H, HHTEPIPETHPOBATH B COOTBETCTBUH
C KOHTEKCTOM 3aJIa4M MOJy4YEeHHBIH pe3ynbTarT
4 Koopaunate! u rpadguku. OyHKInu
N300paxaTh Ha KOOPIAWHATHOW MPSIMOW TOYKH, COOTBETCTBYIOIIHE
4.1 3aJJaHHBIM KOOPJHWHATAM, JIYYH, OTPE3KH, WHTEPBAJIBI, 3alHCHIBATH

YHUCJIOBBIC TIPOMCIKYTKH HA anre6pa14qecx0M SA3BIKC
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4.2
KOOpJMHATaM
43 Crtpourts rpaduku iuHeHHbIX QyHKuMd. CTpouTh rpaduk GyHKINN Y
' = [x]
OnwuceIBaTh ¢ MOMOIIBIO (DYHKIMIA W3BECTHBIE 3aBUCHMOCTH MEXKILY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSIHHE, IIEHY, KOJIMYECTBO,
CTOMMOCTb, IPOU3BOAUTEIILHOCTD, BpeMs, 00bEM paboThI
4.5 HaxonuTh 3HaueHne (yHKIIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumate rpaduyeckuii cnoco® TPEACTABICHUS W  aHAJIHM3a
4.6 uH(popMaIuK, HW3BJICKAaTh M HHTEPIPETUPOBATH HWH(OpMALUIO U3

rpaUKOB peaIbHBIX MPOIECCOB U 3aBHCHMOCTEH

HPOBEPAEMBIE 2JIEMEHTDBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 Yuca 1 BBIYUCICHUS
Jpo6u 0OBIKHOBEHHBIE U ACCITUYHBIC, IIEPEX0]1 OT OAHON (POPMBI 3aMTUCH
11 npob6eit k apyroi. [lonsTHE paloHaIbHOTO YKCTa, 3aMHUCh, CPaBHEHUE,
YIIOPSIIOYMBAHUE PAITMOHATBHBIX YUCEIT
19 ApudmeTnueckue AEUCTBUS C palMOHATBHBIMU 4YHUCIaMd. PemieHue
' 3a/1a4 U3 peajabHOM MPAaKTHUKU HA YacTH, Ha IpoOu
13 Crenenp ¢ HATypadbHBIM TTOKa3aTelieM: OINpesesieHne, Mpeodpa3oBaHue
' BBIpKEHHUI Ha OCHOBE OTpEIeNICHNs, 3aMUCh OOIBIINX YUCEI
[IporieHTsI, 3aMUCh MPOIIEHTOB B BHJIE IPOOU U APOOH B BHJIE MPOIICHTOB.
14 Tpu OCHOBHBIE 3aJayM Ha MPOLEHTHI, PEIICHUE 3a/ad U3 peabHOU
MIPaKTUKU
L5 [IpuMeHeHne NPU3HAKOB JIETUMOCTH, pPAa3j0KE€HHUE HAa MHOXKHUTEIU
' HaTypaJIbHBIX YHUCEIT
16 PeanbHple 3aBHcHMMOCTH, B TOM 4YHCJIE€ TIpsMas W oOpaTHas
' MPONOPIUOHAIBHOCTH
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Anrebpanyeckue BbIpaKeHUs

[lepemeHHblE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C TMEPEMEHHOM.

o JlonycTuMble 3HaUSHUsI IePEMEHHbIX
25 [IpencraBneHue 3aBUCUMOCTH MEXAY BEIMYMHAMU B BHUIE (HOPMYJIBL.
' Borancnenus o hpopmynam
23 [IpeoOpasoBanne OyKBEHHBIX BBIPAKECHUH, TOXKIECTBEHHO paBHBIC
' BBIPA)KEHUS
2.4 CBoiicTBa CTENEHH ¢ HATYpaJbHBIM I10Ka3aTelIeM
25 OpHouwnrensl uW  MHorowieHbl. CreneHp MHorowicHa. ClIoKeHHE,
' BbIUUTAHUE, YMHOXEHHUE MHOTOUJICHOB
@opMyJibl COKpAIEHHOIO YMHOXEHHS: KBaJpaT CyMMbl M KBajpaT
2.6 paszHoctu. PopMyiia pa3HOCTU KBapaToB. Pa3nojkeHne MHOrO4IeHOB Ha
MHOKHUTEIN
3 VYpaBHeHus
o VYpaBHeHHe, KOPEHb YpaBHEHUs, IIpaBUia MpeoOpa3oBaHMs ypaBHEHHUS,
' PAaBHOCUIIBHOCTh YPABHEHH
3.9 JIuHeiiHOE ypaBHEHHE C OJHON NMEPEMEHHOM, YUCIIO KOPHEW JIMHEHHOTO
' YPaBHEHUs, PELIEHUE JIMHENHBIX YPaBHEHUM
33 CocraBiieHne ypaBHEHHMI IO YCIOBHIO 3ajauyd. PelieHune TEKCTOBBIX
' 3a/1a4 ¢ IOMOUIbIO YPaBHEHUN
3.4 JIuHeliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema JByX JIMHEHHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. Pemenue
3.5 CUCTEM YpaBHEHMH crocoOoM mnojicTaHoOBKU. [lpumepsl pemieHus
TEKCTOBBIX 3aJa4 C [IOMOILBIO CUCTEM YpaBHEHUHN
4 Koopaunats! u rpadpuku. @yHKImuu
4.1 KoopaunaTa Touku Ha npsiMoit
49 UucnoBele NpOMEXYTKH. PaccrosHue Mexay JOByMs TOYKaMu
' KOOPAWHATHOU MPSMON
A3 [IpsmoyronbHas cucrtema koopauHatr, ocu OX m Oy. AbGcuucca u
' OpAMHAaTa TOYKH Ha KOOPAMHATHOM MJIOCKOCTH
A4 [Ipumepsl rpaduxoB, 3amaHHbIX ¢GopMmynamu. YrteHue rpadukoB
' peaJIbHBIX 3aBUCUMOCTEMN
4.5 Ionsarue gpynkuuu. ['papuk pynkunu. CorcTBa QyHKIHIA
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4.6 JIuneitnas pynkuus, e€ rpaduk. I'padux GyHkmm y = [X|

4.7

I'padmyeckoe pemieHne JMHEWHBIX ypaBHEHUH M CHUCTEM JIMHEHHBIX

ypaBHEHUH

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

8 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111€er0 00pa30BaHUs
pe3yJbTara
1 Uucna u BBIYUCIEHUS
Hcnonp3oBaTh  HayajbHbIE  MPEACTABIEHUS O  MHOYKECTBE
11 JEHCTBUTENBHBIX YHCET ISl CPAaBHEHUS, OKPYTIICHUS U BHIYUCIICHU,
' n300pakaTh JIEUCTBUTENIbHBIC YHCJIA TOYKAMHU Ha KOOPIMHATHOM
pAMOM
[TpuMmeHsITh TIOHSATHE apU(PMETHYECKOTO KBAJPATHOTO KOPHS,
12 HAaXOJWTh KBaJpaTHbIE KOPHHU, HCIONB3Yysl TPU HEOOXOTUMOCTH
' KaJBKYJISITOD, BBITIOJTHSTh peoOpa3oBaHUs BBIPAXKCHHUH,
coJIeprKalInX KBaJpaTHbIe KOPHU, UCTIONB3YS CBOMCTBA KOPHEM
13 Hcnonp3oBaTh 3amucu OONBIIMX M MajblX YHCENT C MOMOIIBIO
' JeCATUYHBIX Opo0elt u creneHelt uncna 10
2 Anrebpanyeckue BbIpaXeHHs
[TpuMeHSTh TIOHATHE CTENEHU C IIEeNBIM TOKA3aTelIeM, BBITIONHATH
2.1 npeoOpa3oBaHus BBIPAKEHUH, COAEPKAIIUX CTEMEHU C LETbIM
MoKa3aTeseM
BEBITIONTHATE  TOXKACCTBEHHBIE TMpeoOpa3oBaHUs  PalMOHATBHBIX
2.2 BBIpQXXEHUI Ha OCHOBE MpaBWJI JCUCTBUN HAJ MHOTOWIEHAMH U
anredpandecKkuMu apo0sMu
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKHUTEIN
Y [TpuMmeHsTh TpeoOpa30BaHUs BHIPAKEHUHN ISl PEIICHHs Pa3TMYHbIX
' 3aJla4 U3 MaTeMaTUKH, CMEKHBIX MTPEIMETOB, U3 PEaTbHON IPAKTHKH
3 YpaBHEHUS U HEPABEHCTBA
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3.1

Pemate JMHEVHBIC, KBaJpaTHBIE YPaBHEHUS M palUOHAIbHBIC
YPaBHEHHUs, CBOJALIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C IBYMs

MNEPCMCHHBIMU

3.2

3.3

IIpoBoauTh mpPOCTEHIINE MCCIECIOBAHUS YPABHEHUNM M CUCTEM
YpaBHEHHH, B TOM YHCIE€ C IPUMEHEHHEM TIpadUUYEeCKUX
IpeJICTaBICHUN (yCTaHaBJIMBATh, UMEET JIU YPABHEHHE WM CHCTEMA

YpaBHEHUI pellIeHusl, €ClIU UMEET, TO CKOJIbKO, U IIpoYee)

[lepexonuTe OT cioBecHOM (OPMYIMPOBKM 3amadu K €€
anreOpanyeckol MOJENU C MOMOIIBIO COCTABICHUS YPaBHEHHS WIIH
CUCTEMbl ypaBHEHMH, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 3a]1a4¥ MOJTYYECHHBIN pe3yJIbTaT

3.4

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB JUI CPABHEHUS,
OLICHKH, pPelIaTh JIMHEHHbBIE HEPABEHCTBA C OJJHOM IIEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pauueCKyI0 UIUTFOCTPALIUI0 MHOXKECTBA PEILICHUN

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

4.2

[TorrMaTh W WCHONB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS W S3BIK
(TepMHUHBI, CHMBOJIHYECKHE O003HAYCHHMs), OIPEICIATh 3HAUCHUE
(GYHKITUH 110 3HAYSHUIO apryMEHTa, OTPE/IeNIATh CBOMCTBA (YHKITUN
o e€ rpaduky
Ctpouts rpaduku dJeMeHTapHBIX (QYHKIIHHI BHUIA:

y = S y=k/x ,y =x2,y = X3, y = |X|, omiChIBaTh CBOMCTBA YHUCIIOBOM

¢byHKMYU No e€ rpaguky

IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYMCICHUS
11 KBanpatnsiii kopeHb u3 uyucna. [loHsTHe 00 HpparoHATHHOM YHCIIE.
JlecsaTnaHbIe TPUOTMKEHNS] HPPAITMOHATBHBIX YHCEIT
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CpoiicTBa apupmeTHyecKMX KBAJAPATHBIX KOPHEH M MX MpHUMEHEHHE K

1.2 IpeoOpa30BaHUIO YHUCIIOBBIX BBIpQ)KEHU I u BBIUUCIICHUSIM.
JlelicTBUTENBHBIC YMCTA
1.3 Crenens c 11eJIbIM TTOKa3aTeneM U e€ cBoiicTBa. CTaHaapTHas 3aluch Ynciia
2 Anrebpanyeckue BbIpaKESHUs
91 KBagpatuelii  TpEXwieH, pa3lloKEHUE KBAaJpaTHOIO TPEXWIEHA Ha
' MHOKHUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poou
2.3 Crnosxenue, BBIMUTaHUE, YMHOKCHHE, JICTICHUE aNTreOpandecKux Ipooeit
2.4 PannonanbHble BbIpaykeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHUS 1 HEpaBEHCTBA
a1 KBangpatHoe ypaBHeHue, (opMmyna KOpHEH KBagpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOIAIIMXCS K IUHEWHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme ApoOHO-paMOHATIBHEIE YPaBHEHHS
I'paduueckas nHTEpIpETAIUS YPABHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YpaBHEHUH C IByMsl nepeMeHHbIMU. [Iprumepsl pereHus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMsI IEPEMEHHBIMH
3.5 Perrenne TekCTOBBIX 3a71a4 aNreOpanyecKuM CriocoooM
3.6 UYuncioBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaeHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU
3.10 CucTeMbl TMHEWHBIX HEPABEHCTB C O/IHOM MepeMeHHON
4 OyHKIMH
i1 Ilonartue @ynkuun. OOIacTb ONpeneNeHuss M MHOXKECTBO 3HAUYEHUI
' ¢dbyukmun. CriocoObI 3a1anHust QyHKITHI
4.2 I'paduk pynkuun. Yrenue cBOMCTB GYHKIUU 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB GYHKIMH, OTPAXKAIOLUINX PEATbHbIE TPOLECCHI
44 @DyHKIUY, ONHUCHIBAIOUINE NPSAMYI0 U OOpaTHYIO IPONOPLUUOHAIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu
4.5 @yHknuu y =x% y = X’
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4.6 OyHKIHH Y = X, Y = |X|

4.7 I'paduueckoe penieHne ypaBHEHUN U CUCTEM ypaBHEHUI

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30BATEJIBHOM MIPOI'PAMMOBI

9 KJTACC
Kox "
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabTara
1 Uucna u BBIYUCIEHUS
11 CpaBHUBATh U YNOPSAJOYMBATH PALMOHAIBHBIE U UPpPALOHAIbHBIC
' qucia
Beinonuate apudmernueckue AeHCTBUS € palliOHAIbHBIMU YHCIIaMH,
1.2 coueTasi yCTHBIE U MUCbMEHHBIE NPUEMBI, BBIIIOJIHATH BBIYMCICHUS C
UpPpaLMOHATILHBIMU YU CIIAMU
13 HaxonuTs 3Ha4eHMsI CTENEHEN ¢ LEIbIMU MTOKA3aTeIsIMU U KOPHEH,
' BBIUHCIIATh 3HAYEHHS] YUCIIOBBIX BBIPAXKEHUN
14 OkpyrisaTe  ACUCTBUTENbHBIE  YHCIA, BBINOJIHATH  IPUKHUIAKY
' pe3yJIbTaTa BBIYMCIICHUH, OLIEHKY YHCIIOBBIX BBIPDAKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
”1 Pemarp nuHelHble W  KBaJpaTHbIE YpaBHEHUS, YpPaBHEHUS,
' CBOJISILIIMECS K HUM, IPOCTEHIIINE JPOOHO-pAllMOHANIbHBIE YPAaBHEHUS
PemaTe cucTeMsl IBYX JMHEHHBIX YPABHEHHM C IBYMS IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPABHEHUI, B KOTOPHIX OJJTHO YPaBHEHHE HE SIBIISIETCA
JIMHEWHBIM
Pemate TekcTOBBIE 3a7a4l areOpandecKuM CIIOCOOOM € TTOMOIIBIO
2.3 COCTaBJICHUS] YPAaBHEHMsI WJIM CHUCTEMbI JIBYX YpaBHEHHUH C JIByMs
NIEPEMEHHBIMU
Y [IpoBoNUTE TpOCTEHIINE MCCIEIOBAHNS YpPAaBHEHUHM M CHUCTEM
' ypaBHEHHWH, B TOM YHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
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npeCTaBiIeHU (Hampumep, yCTaHAaBIUBaTh, UMEET JIM YpaBHEHHE

WM CHCTEMa YpaBHEHHH peIlIeHus], €CII UMEET, TO CKOJIBKO)

2.5

2.6

2.7

Pemwlare  nuHEHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300paxxaTh pelIeHrue HEPaBeHCTB HA YUCIOBOM MPSMOIA, 3alTUCHIBAThH

pPEIICHUE C ITIOMOIIIBIO CHUMBOJIOB

Pemrate cucTeMBl JIHHEMHBIX HCPaBCHCTB, CUCTCMbI HCPABCHCTB,
BKJIIOYAOOIKME KBaApaTHOC HEPaBCHCTBO, I/1306pa)KaTb pEeIICHUE
CHUCTEMBI HCPABCHCTB HA YHUCI0BOM HpﬂMOfI, 3aIIMChIBATh PCIICHUE C
IIOMOIIbIO CHUMBOJIOB

Hcnonp3oBaTh HCPABCHCTBA IIPpHU PCIICHHUH PA3JIMYHBIX 3aa4

OyHKIMU

3.1

3.2

PacniosHaBath  (QyHKIMHM  W3y4YEeHHBIX  BUAOB.  lloKa3pIBaTh
CXEMaTUYECKH pACMOJIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTU
rpadukoB Qynkimid Buma: Y=Kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCUMOCTH OT 3Ha4eHUll K03(p(PUIMEHTOB, ONMUCHIBATH CBONCTBA
byHKIMIA

[Toka3bpiBaTh CXEMaTHUECKH pAacIlOJIOKEHHE Ha KOOPIWHATHOM
TUIOCKOCTH TpadukoB GyHKIMU Buaa Y = VX, Y = |X| 1 OMUCHIBATH

CBOICTBa PYHKIIMIA

3.3

CTpOI/ITB )51 I/I306pa)KaTb CXEMaTU4YCCKU Fpa(l)I/IKI/I KBaApPATHUYHBIX

(GyHKIMI, OMMCHIBaTh CBOWCTBAa KBAJIpPAaTUYHBIX (QYHKIHH MO HX

rpaduxkam

3.4

Pacno3naBaTh KBajpaTHuHyl (QYHKIUIO TO ¢GopMmyiie, NPUBOIUTH
IpUMephl KBaJpaTUYHBIX (YHKIMH U3 peanbHOW KU3HM, (U3MKH,

TEOMETPUH

4.1

4.2

ApudmeTrnueckasi U reoMeTpUUuecKas Mporpeccun

PacrniozHaBaTh apu(METHUECKYyI0 U TE€OMETPUYECKYIO MPOTPECCHH
P pa3HBIX CIIOCO0AX 3aJaHus

BBINONHATE BBIYMCICHUS C UCMOJNb30BaHHEM (OpMyn N-TO wiieHa
apupMeTHUIECKOil ¥ TEOMETPUUYECKON MPOTrpecCcHii, CyMMBI MEPBBIX N

YJICHOB
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I/1306pa>1<aTb YJICHBI IOCICa0BATCIBHOCTHU TOYKaMH Ha

4.3

KOOpI[HH&THOfI IIJIOCKOCTHU

Pemiats 3aaa4u, CBA3aHHBIC C YMCJIOBBIMHU ITO0CJICA0BATCIBHOCTAMU, B
4.4 TOM YHCJIC 3aJa4yu U3 peanLHoﬁ KHU3HHU (C HCITIOJIb30BAHUEM

KaJIBKYJISTOPA, HU(POBBIX TEXHOIOTHIN)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA
1 Yucna v BIYMCIECHUS
11 PannonanbHple uyucia, MppalMOHAIbHBIE YHMCIA, KOHEYHbIE U OECKOHEUYHbIE
' JECATUYHBIC TPOOH
MHOXKECTBO ~ JNCHUCTBUTEIBHBIX  YHCEJ, JEHCTBUTEIBHBIE 4YHUCIA KAk
19 OecKkOHEeuHble JecsATHYHble ApoOH. B3auMMHO OAHO3HAUYHOE COOTBETCTBUE
' MEXIY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI W KOOPAMHATHOM IPAMOMN.
CpaBHeHUE NEHCTBUTENBHBIX YUCEI
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMHI YHCIAMU
N3mepenus, npuOiImnkeHus, oueHKd. PazMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA,
14 JUIMTEIIFHOCTh TIPOLIECCOB B OKpy»katomeM wmupe. [IpubmmkénHoe 3HaueHHne
' BEJIMYMHBI, TOUHOCTh NpuOIkenus. Okpyrienue yucen. [Ipukuaka u oueHka
pEe3yJIbTATOB BBIYMCIIEHUI
2 VYpaBHEHUSI U HEPABEHCTBA
2.1 VYpaBHEHHUsI ¢ OTHOM NTEpEMEHHOMN
2.2 JIunelinoe ypaBHeHue. PellieHne ypaBHEeHUN, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBanpaTtHoe ypaBHeHue. PelieHne ypaBHEHHM, CBOASIIMXCS K KBaJPaTHBIM
24 bukBanpatHoe ypaBHeHue. IIpuMepsl pellleHHs YypaBHEHHHM TpPETbe U
' YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM HAa MHOKHUTEIN
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YPaBHEHUH
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHEeHHE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cuctem ByX TUHENHBIX YPABHEHUN € ABYMs IEPEMEHHBIMU
29 Pemenue cucreM IByX YpaBHEHMH, OJHO U3 KOTOPBIX JIMHEMHOE, a APyroe —
' BTOPOU CTEIEHH
2.10 ['padmyeckas uHTEpIpETALUsl CUCTEMBI YPaBHEHHI C IBYMsI IEPEMEHHBIMU
211 Permenue TekcTOBBIX 33a71au alre0OpandeckuM crocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemenne TMHENHBIX HEPABEHCTB C OJIHOM MEpEMEHHON
2.14 Pemenue cucreM JTMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHON
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2.15

KBanpaTHble HEpaBEHCTBA

I'padmyeckas MHTEpIIpETalMsT HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS

2.16
IIEPEMEHHBIMU

3 OyHKIUH

31 KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, koopanHaThl
' BEPIIMHBI TapaboIIbl, 0Ch CAHMMETPUHU TapadoIIbl

3.2 I'paduku Gynkimii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku pyukiuit y=K/X, y = X’ 1 ux CBOHCTBa

3.4 I'paduiku pyHKIMI , 1 KX CBOWCTBA
4 YucnoBble NOCIEN0BATENBHOCTH

11 Onpeznenenue u cnocoObl 3aJJaHUs YMCIOBBIX MOCIEI0BaTeNbHOCTEN. 3a1aHne
' MOCIIC0BATEIHFHOCTH PEKYPPEHTHOU (popMyIioii U hopMyIIOi N-TO wieHa

42 Apudmernueckass mnporpeccus. Dopmyabl N-ro wieHa apuPMETHUYECKON
' IIPOrPECCUH, CYMMBI IIEPBBIX N YWIEHOB

43 I'eomerpuueckas mnporpeccuss. Popmynsl N-ro wWieHa TI'€OMETPUYECKOU
' IIPOIPECCUH, CYMMBI IIEPBBIX N YWIEHOB

4 N300pakeHre WieHOB apU(PMETHUEeCKOM M TIeoMEeTpUUYEecKOW mporpeccuit
' TOYKaMHU Ha KOOPIMHATHOM IJIOCKOCTH. JINHENHBIN U SKCIIOHEHIIMAIIBHBIN POCT

4.5 Cno’xHbIe MPOLIEHTHI
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IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
omepanuu HajJ MHOXXECTBaMHU; YMEHHUE ONEePUPOBATH MOHSITHIMH:
rpad, CBs3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OIMCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpuU

pEIIeHNH 3aa4 U3 IpYruxX Y4eOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEIECICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WCTUHHBIE U JIOKHBIC
BBICKA3bIBaHUs, NPUBOJIUTH INPHUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBAaHU M

YMeHne onepupoBaTh MOHATHAMU: HATYPAJIbHOE YUCIIO, IPOCTOE U
COCTaBHOE YHUCJO, JEJIMMOCTh HaTypajdbHBIX YHCEN, MPU3HAKU
JETUMOCTH, 1I€JI0€ YUCIIO0, MOAYJIb YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYECKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATh JEHUCTBUS C YHUCIAMH, CpaBHUBAThb W
YHOOPSIIOYMBATh YWCTA, TPEACTABIATh YHCIa Ha KOOPAMHATHOM
NpsIMOM, OKPYIJIATh 4WCIAa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUeCKUI KBaApaTHbIN KOPeHb, MHOTOUJICH, anreOpanyecKas
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJibllle €MHMIBI; YMEHHE BBINIOJIHATH pacuéTsl MO (opMmyiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3/IoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHEM (OpMyd pa3HOCTH KBaApPaTOB H

KBaaApaTa CyYMMBbI U Pa3HOCTU
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YMeHue oneprupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIaTh JIMHENHBIE U KBAJIpaTHbIC yPABHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CUCTEMBbI
JIBYX JIMHEHHBIX YPABHEHUN, IMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U MPaKTUYECKUX 3aJad; YMEHHE MCIOIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTB JJISi M300pakeHUs pereHHM

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUIMHE: QYHKIHS, TpaduK QYHKIUU, HYJIN
byHKIMY, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKHU
BO3pacTaHus, yObIBaHWs, HAWOOJbIIEE M HAUMCHbIIEE 3HAUCHUSI
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
NPOTIOPIIMOHATILHOCTb, JINHEHHAsT PYHKIIUS, KBaJpaTU4Has (PyHKIHS,
oOpaTHasi MPOMOPIMOHATBHOCTh, TMapadoia, TumnepOoia; yMEHHe
cTtpouth rpaduku  (GYHKIMH, UCHONB30BaTh rpaduku IS
OTIpE/ICIICHUs] CBOWCTB IPOIIECCOB M 3aBUCUMOCTEH, IS PEIICHUS
3a/a4 U3 APYTUX yUEOHBIX MPEAMETOB U PEANbHOMN KHU3HU; YMEHUE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMUUHAMU

YMmenne ONCprupoOBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHuecKkass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCII0JIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (hOPMYIIBI CYMMBI U
o0I1ero wieHa MpU peHIeHuH 331a4, B TOM YUCIE 3aJa4d U3 JpyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIE Ha MPOLEHTHI,
JONIM W 4YacTH, JBM)KEHHUE, paboTy, IIeHy TOBAapOB U CTOHUMOCTb
MOKYIIOK U YCIIYT, HAJIOTH, 33a7[a4il U3 00JacTH YIpaBIeHUs JINIHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBISTh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJayH,
UCCIIEI0BATh IOJIYYEHHOE PEIICHNE U OLICHUBATh NIPaBI0NO0J00HOCTb
MIOJIyYEHHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHIAMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yroi, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN U PaBHOCTOPOHHUI TPEYTOJbHUKH,
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NPSMOYTOJBHBIN TPEyroJbHUK, MeIuaHa, OHWCCEKTpUca W BBICOTA
TPEYTOJIbHUKA,  YETBIPEXYTOJbHHUK,  MapajjieorpaMM,  pomo,
IpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UIypamy;
YMEHHUE peuiaTh 3aJadd, B TOM YHUCIE U3 IOBCEIHEBHOW JKM3HU, Ha
HaXO0XJICHNE F€OMETPUYECKHUX BEIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u pakroB

10

YMeHue onepupoBaTh MOHSATHSAMU: PAaBEHCTBO (UTYpP, PaBEHCTBO
TPEYTrOJIbHUKOB; NapaJIeIbHOCTh U MEPIEHINUKYJISPHOCTh MPSMBIX,
YroJdl MEXIy NpsSIMBIMH, TEPICHAUKYJISIpP, HAKJIOHHAS, MPOCSKIIHS,
nonobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKM M MPSMOM; YMEHHE PACIIO3HABATh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHIUKYIISIPHOCTD MPSMBIX B OKPYXKarOIEM MUpe

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJa, CUHYC M KOCHHYC yIJIa TPEyroJIbHUKA), IUIOLIa/lb;
YMEHHUE OIIEHUBAThH Pa3MepPhI MPEIMETOB 1 OOBEKTOB B OKPYIKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (OpPMYJIbI NEepUMETpa U IUIOMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IIOLIAAN Kpyra, ooObema
IIPSAMOYTOJIBHOTO IapajulelenuIle/la; YMEHUE NIPUMEHATh NIPU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYEeCKHE COOTHOLICHHUS IS

BBIYMCIICHUS ININH, PACCTOSHUM, IIOIIA N

12

YMenue wu3o0pakaTb IUIOCKME GUIYpBl M HUX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYpPBI OT PYKH, C TOMOUIbIO YEePTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITMCAaHHIO

13

14

YMeHne omnepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAs —CHUCTEMa
KOOPJMHAT, KOOPJAMHATBl TOYKH, BEKTOp, CYMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABJICHUS JAHHBIX W PEIICHMS 3a]1a4d, B TOM YHCIIE U3 JIPYTHUX

y‘-IC6HLIX npeaMETOB U pCaHBHOﬁ JKHN3HHU

YMenue ONCpUpOBaAThL TMOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

quarpamMmbl, TaONMIbI, CpeaHee apupMeTHUecKoe, MeuaHa,
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15

16

HauOoJbIlIee U HaMEHBIIIEe 3HAUYCHUS, pa3Max YHCIOBOTO Habopa;
YMEHHE W3BJCKaTh, HHTEPIPETUPOBATh H  MPEOOPA3OBHIBATH
uH(pOpMAIIMIO, TPEICTABJICHHYI0 B TaOMUIaX W Ha Jauarpammax,
OTPaKAIONIYI0 CBOHCTBA U XapaKTEPUCTHUKU PEATbHBIX MPOIECCOB U
SBIICHUH; yMEHHE pacro3HaBaTh HW3MCHUYUBBIC BEIMYMHBI B

OKpYXarolieM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIIYYaWHBIA OMBIT (CIydalHBIN
OKCIIEPUMEHT), 3JEMEHTapHOE COOBITHE (DJIEMEHTapHBIA HUCXO/)
CIIy4aifHOrO OmbITa, CIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJja4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXKEHHUS, YMEHHE OLIEHWBATh BEPOSTHOCTU pealbHbBIX
COOBITUI U SIBJICHUI, TOHUMATh POJIb IPAKTUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPE M B >KU3HU;
3HaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0O POJIBIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpaTh MOAXOASIINN W3YYCHHBINH METOJ AJs pelleHus
3a/1auu, MPUBOJIUTH MIPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHN B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIHMCHIBATH OT/CJIbHBIC BBIJAIOIIUECS PE3YIbTATHI,
MOJTy4YeHHBbIE B XOJIe Pa3BUTHS MATeMaTHKHU KaK HAyKH, MPUBOAUTH
MpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMM W WX aBTOPOB B

OTECYECTBEHHOW U BCEMUPHOU UCTOPUHU
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HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1 Hucna u BIYMCICHUS

11 Harypanbnsle u nensie yncna. [IpusHaky qenuMocTy HEabIX YUCe

19 OObIKHOBEHHBIE M JECATUYHBIE JIpOOM, MPOLEHTHI, OECKOHEUHBIE
- MepUOANYECcKUe qpodu

13 Panmonaneubie uncna. Apudmernyeckue Omepanuud ¢ palydoHATIbHBIMU
- YUCIaMu

14 JlelicTBUTENBHBIE Yncha. ApUPMETHIECKUE OTIEPALINH C IEHCTBUTEIbHBIMU
- YUCIaMHU

15 [TpubnmkEHHBIC BBIYMCIICHHS, TIPABUJIa OKPYTJICHUS, IPUKHIKA U OIICHKA
. pe3yabpTaTa BEIYMCICHUN
2 Anrebpanyeckue BEIpaKESHHUs

2.1 BbykBeHHble BbIpakeHHs (BBIPaXXEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ uenbiM nokazatesneM. CTENEHb C pallMOHAIBHBIM MOKAa3aTEIeM.
. CBoiicTBa cTeneHU

2.3 MHorouIeHbI

24 Anrebpaunyeckas 1po0b

)t Apudmernueckuii  KopeHb  HaTypajbHOM  cremeHu. JleiictBus ¢
. apupMETHUYECKUMH KOPHSIMH HaTypaIbHOW CTETICHU
3 VYpaBHEHUs 1 HEPABEHCTBA

31 ensie 1 mpoOHO-panMoHaNbHBIE YpaBHEHHS. CHCTEMBl U COBOKYITHOCTH
- ypaBHEHUH

39 [ensie u npoOHO-parmoHaIbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
- HEPaBEHCTB

3.3 Pemenne TekCTOBBIX 3a1a4
4 Uucnoble NOCIIeI0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKs IOCIEI0BATEILHOCTEH
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Apudmerndeckass M reoMeTpuueckas mnporpeccun. dopmyna CIOKHBIX

4.2
MIPOIICHTOB
5 OyHKIMH
OyHknusa, crnocoObl 3amanus (GyHkiuu. [paduk Pynkmuu. OO6nacTh
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkuuu. Hymm  QyHkuum.
5.1 [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBI ¢GyHKIud. HawuOonpliee W HauMeHbIIee
3Ha4YeHUe (PYHKLUHU Ha IPOMEKYTKE
6 Koopannats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapToBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabsHUKu
7.4 OKpy’KHOCTb U KpyT
7.5 W3mepeHune reoMeTpudecKix BEeINYHH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposiTHOCTB 1M cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padsr
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