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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA 00ECIIeYMBAET U3YyUEHHUE JIPYTUX AUCIUIUIMH, KAK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAODKEHUS 00pa30BaHUS U B MMOBCEAHEBHOM *U3HU. PazButue y oOyuaroniuxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYIIHOCTH alreOpandyecKux
abcTpakiuii, cnocode OTpakeHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIECCOB
B NIpUpOJIE W OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIMPOBAHUS B HAyYHOM
MO3HAHUU M B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAUMBIX JIJIS aJanTallid B COBPEMEHHOM IU(PPOBOM
oOmectBe. M3ydyenue anreOpbl oOecrieyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHUBAThb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOYEeT KPUTHUUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICUCTBHSI M BBIBOJFI,
dbopmynupoBath yrBepxkacHUsA. OCBOCHUE Kypca anreOpbl 00ecreurnBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYalOIMUXCSA: OHU HCIOJB3YIOT JCIYKTUBHBIC U
WHYKTUBHBIE PacCyXJeHusi, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOydyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENIFHOM  JIEATEBHOCTH OOYYaroMIMXCs, IOSTOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINIIA O0yUeHUSI.

B crpykType mporpammbl y4eOHOro Kkypca «Auredpa» ajii OCHOBHOTO
o011ero o0pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
JuHuM: «Yucnaa ¥ BeIUUCICHUS», « ANTeOpanyecKkue BhIpAKEHUSN», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas W3 3THX CoOJep)KaTEIbHO-METOIUIECKIX
JMHUHN pa3BUBAETCS HA MPOTSIKECHUU TPEX JIET U3YyUEHUS Kypca, B3aUMOJICHCTBYS C
JpYTUMU ero JuHusMd. B xome wu3ydeHus ydeOHOro Kypca oOydarouumcs
MPUXOAUTCS JIOTUYECKU PACCYXKaTh, MCIOJB30BATh TEOPETHUKO-MHOKECTBECHHBIN
s36IK. B CBsI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amiredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pasieiax
MaTeMaTHYECKOro o0pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEPCAJIBHOIO MareMaTtuueckoro si3bika. ComepkatenbHOH |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOTrO Kypca «Aunrebpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxanne nuHHM «Yucia W BBIYUCICHUS» CIYKUT OCHOBOW IS
JTATBHEHIIET0 M3y4YeHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHUOOPETCHHIO MPAKTHUECCKUX HABBIKOB, HEOOXOIUMBIX JIJIsi TIOBCETHEBHON
JKW3HU. PazBuTHEe MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMM M HWPPANUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JVMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copeprkanue OByX anreOpandecKux JIMHAN — «AJIreOpandecKue BhIPaKEHUSD
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuan TPYIIUPYETCS BOKPYT
palMOHAIbHBIX BBIpAKEHUH. AnreOpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTHKU Kak
A3bIKa JUI TIOCTPOCHHSI MaTEMaTHYECKUX MOJEIEH, OIMCAHMS INPOLECCOB M
SBJICHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOIAT TaKxkKe
JanbHEWIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HWH(OPMATUKH, U OBJAJCHUE HaBBIKAMU
NEeAYKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBanne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPUYECTRBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUM HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u oduectBe. M3yueHne marepuana crnocoOCTBYeT pPa3BUTHIO Y OO0y4aromuxcs
YMEHUS UCIIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIBHBIC CPEACTBA A3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUpOBaHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo yuyeOHOMYy MjaHy B 7-9 Kjaccax u3ydaeTcss Y4YeOHBIH Kypce
«Anrebpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felsibl COJCpKaHUS:
«Yucna W BBIYUCIEHHUA», «ANredpanyeckue BbIPAXKECHUs», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha u3yuenue yueOHoro kypca «Anredpa» orsoautcs 306 yacos: B 7 Kiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 gaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 gyaca B Hezelo).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucia ¥ BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, TIEPEXO] OT OAHOW (hopMBI 3amucu
npobeit k apyroil. IloHATne palMOHaNbHOIO 4YHCIHA, 3alUCh, CPABHEHHE,
yHOPSA0YMBAHUE  PALMOHAIBHBIX  uucen. Apudmerndyeckue JeHCTBUS €
palMOHAIBHBIMA YKCIIaMH. Pelenne 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpEAeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIPENIEICHUS], 3aIUCh 00bIIMX yuces. [IpouenTsl, 3anucey
IIPOLIEHTOB B BUJE JIpoOU U JpoOM B BHJIE€ MPOLIEHTOB. TpU OCHOBHBIE 3a/layu Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, PA3JIOKEHHME HAa  MHOKHUTEIH
HATypaJIbHBIX YHCEIL.

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

AJuiredOpanyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKECHUA C IIEPEMEHHOU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencraBiaenue 3aBUCUMOCTH MEK1y BEJIMUMHAMU B BUJIE
¢dbopmyibl. Beruucnenus no ¢popmynam. [lpeodpazoBanne OyKBEHHBIX BbIpaXKEHUH,
TOXXJIECTBEHHO paBHbIE BBIPAXEHMS, NpaBWiIa MpeoOpa3oBaHUs CyMM U
MPOU3BEJCHUH, MPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS OJOOHBIX ClIaraeMbIX.

CBoJiCcTBa CTENEHH C HATypaJIbHBIM [OKA3aTEJIEM.

OpHounensl 1 MHOrouneHsl. CteneHb MHoOrounaeHa. Cio)keHue, BbIYUTaHUE,
YMHOXEHHE MHOTOWICHOB. MDOpMylbl COKpPAIEHHOIO YMHOXKEHHS: KBaApar
CyMMBbl M KBaApar pasHocTH. PopMmyna pa3HOCTH KBaaparoB. PaznoxkeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUS YypaBHEHHUS,
PAaBHOCWJIBHOCTh YPABHEHUM.

JluHenHOe ypaBHEHHME C OJHOW MEPEMEHHOM, YMCIO KOPHEW JIMHEHHOIO
YPaBHEHUS, pELIECHUE JIMHEWHBIX ypaBHEHUH. CoCTaBleHHE YpaBHEHUH IO
YCJIOBHIO 3a7a4u. Pelenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPAaBHEHUM.

JIuneiiHoe ypaBHEHHE ¢ ABYMs MEpPEeMEHHBIMU U ero rpaduk. Cucrema IByX
JVMHEMHBIX YPaBHEHUW C JBYMs IepeMEHHbIMU. PermieHue cucrem ypaBHEHUU
CocoOOM MOACTaHOBKHU. I[IpuMepbl pemnieHusi TEKCTOBBIX 3aJad C MOMOIBIO
CUCTEM YPaBHEHUM.

DyHKIUU



Koopaunara Touku Ha npssmMou. UncnoBsle TpOMEXYTKU. PaccTosiHuEe MExXTy
JABYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[IpsimoyronbHas cucrema koopauHaT, ocu OX u Oy. Alcmucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM IJI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMHU.
Urenne rpadukoB peanbHbIX 3aBucuMocTedd. Ilonstue ¢ynkuun. I['paduk
¢bynkun. CoiictBa Qpynkumii. Jluneitnas Gynkuus, e€ rpaduk. ['padux dyHkimm
y = |X|. I'padbmyeckoe pernieHue ITUHEWHBIX YpPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHCHUU.

8 KUIACC

Yucia ¥ BbIYMCICHUS

KBagparHbeiii kopeHb U3 uncia. [loHsATHE 00 HppalMOHAIBHOM YHCIIE.
Jecsatnunble TpuOIMKEHUST UppalMOHANIbHBIX yucen. CBoiicTBa apu(pMEeTUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K IPE0OPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIUHUCJIEHUSM. JIeHCTBUTEIIBHBIE YUCIIA.

CremneHb ¢ LeabIM IMOKa3aTeneM U €€ cBoricTa. CTaHmapTHas 3alKCh YNCIA.

Aare0panvyecKue BbIPAKEHUSA

KBampaTHbpiii  TpEXuieH, pas3loKEHHWE KBAJPATHOIO TpEXWIEHA Ha
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxxeHue, BbIUMTAHUE, YMHOXEHHE, JI€JICHHE anreopandyeckux JapoOei.
ParnmonanbpHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmyia KOpHEW KBaJapaTHOTO ypaBHEHHS.
Teopema Buera. Pemienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paMOHAIbHBIE YPABHEHMUS.

['padrueckas mHTEpnperaurs ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YpAaBHEHHU C JByMs IEepeMEHHBIMU. [IpuMmepsl pemieHus cucrem
HEJIMHEMHBIX YPABHEHUU C JIByMS [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCWJIBHOCTH HEPABEHCTB. JIMHEMHBICE HEPABEHCTBA C OJHOW IIEPEMEHHOMU.
CucTeMbl JINHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKIMHA

[Tonsitue @ynknuu. OOnacTh oOMpeAesNeHus W MHOXECTBO 3HAYCHH
dbynakuun. CriocoOb! 3a1anust PyHKITUH.

I'padux dynxkumu. YUrenne coiictB dyHKuuu mno e€ rpaduky. [Ipumeps
rpaduKkoB GYHKIHHA, OTPAXKAIOIMINUX PEeATbHBIE TTPOIIECCHI.



@DyHKIUY, OMUCHIBAIOIIME TPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIC
3aBHCHMOCTH, HX rpadukn. Oyukiun Y = X2, Y = X3, y = VX, y=|X|. ['paduueckoe
pelIeHre ypaBHEHUHN U CUCTEM YpaBHEHUIA.

9 KJIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4Kcna, UppallMOHAIBHBIC YHCIA, KOHEYHBIE U OECKOHEUHBIC
JeCATUYHBIE ApoOU. MHOXKECTBO AEHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YK CIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHOMN MPSAMOM.

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

Pasmeppl OOBEKTOB OKPYXKAIOLIETO MHpa, JJIUTEIBHOCTh MPOIIECCOB B
OKPY’KaroIeM MHUpE.

[TpubnnkEéHHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpYIIIeHHE
yucen. [[puknaka u orieHka pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOJSAIIMXCS K TUHEUHBIM.

KBagpaTHoe ypaBHeHue. PemeHne ypaBHEHUN, CBOMSIIMXCS K KBaAPAaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTEIICHEN Pa3JI0KEHNEM HAa MHOKHUTEIIH.

Pemenne npoOHO-pallMOHaNbHBIX ypaBHEHUH. PerieHune TEKCTOBBIX 3ajay
aNredpandyecKuM METOJIOM.

VYpaBHeHuEe ¢ AByMSl NEPEMEHHBIMH M ero rpaduk. Pemienue cucrem IByxX
JIMHEWHBIX YPABHEHUM C IBYMS IIEPEMEHHBIMU. PellleHne cucTeM IByX ypaBHEHHU,
OJIHO W3 KOTOPHIX JIMHEHHOe, a Japyroe — BTopoil creneHu. ['paduueckas
UHTEpIIPETalHs CUCTEMBI YPABHEHUN C IBYMsI IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA M UX CBOWCTBA.

Pemienne JIMHEMHBIX HEPABEHCTB C OJHOW IEepeMEeHHOU. Pemenue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW IiepeMeHHOW. KBanpatHeie HepaBeHCTBaA.
['padmueckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpadpuk u cBoictBa. Ilapabomna, KoopaAuHATHI
BEPIINHBI 1TapabO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

Ipadbuxu dyuxumit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = x| , u ux
CBONCTBA.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCcum



[IoHsiTHE YMCITIOBOM MOCIENOBATEIBHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKkyppeHTHO (popMyoit u popmysiol N-To wieHa.

Apudmernueckass U reoMmerpuueckas nporpeccuu. @opmyibel N-ro udjaeHa
apu(pMeTHYECKON U TeOMETPUUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxeHne 4YIE€HOB apUPMETHUECKON W TEOMETPHUYECKOW Mporpeccuit
TOYKaMHM Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEHMHBIM M AKCHOHEHUMAJIBHBIA POCT.
CnosxHbIE IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«Anrebdpa» XapaKTepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro oOuIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKud Kak cdepbl ueaoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpoBaHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTHYEeCKUX 3HAHUM /IS pelIeHUs 3a1a4
B 00JacTH COXPAaHHOCTH OKpYXaloUleil cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM MX BO3MOJKHBIX IOCJHEICTBUI IJIsi OKPYXAIOLIEW Cpenbl, OCO3ZHAHHEM
rJI00abHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U MyTel UX PeIleHuUs;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM CONMAJIBHOW U NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUM HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INTAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMNA KOHTPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornyeckue AecTBUS:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOUIEHWH MEXIY TIOHATHIMH, (OPMYIHPOBATH
OTIpEJICICHUS]  MOHSATWUW, YCTAHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBIC, YaCTHhIC W oOIIue,
YCIIOBHBIE;



BBISIBISITH ~ MAaTEMAaTHYE€CKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

JienaTh BBIBOABI C HWCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHH, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIhCTBA MaTEMATHUYECKUX YTBEPXKICHUH (IIpsIMbIE U OT
MPOTUBHOIO0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaThyeckux (aKkToOB, BBICTpaUBaTh AaPrYMEHTAILMIO, IPUBOIUTH
pUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemeHuss y4yeOHOW 3aaauyd (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIIEHUs, BBIOMpATh HaMbOOJEe MOAXOMANINN ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIbCKUNH HHCTPYMEHT MO3HAHUSA,
(bopMyaMpoBaTh BOMNPOCHI, (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIeMYy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSITENIbHO COCTABJIEHHOMY IUJIaHY HECJIOKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME 1O  YCTAHOBJICHUIO
OCOOCHHOCTEM MAaTEMaTUYECKOTO OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIOEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TpOIlecca, a TaKXKE BBIIBUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabora c nunopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh W W30BITOYHOCTh HH(OpPMAIMM, HTAHHBIX,
HEOOXOUMBIX JIJISl pEUIeHU 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUJOB U (POPM MIPEICTABICHHUS;

BBIOMpATh GopMy TpeACTaBiIeHUS HWHPOpMAIMM W WLIIOCTPUPOBATH
peliaemMple 3aJayd  CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WHOOPMAIMU TIO0 KPUTEPHUSM, MPEITIOKECHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMHU U LIETSIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7aui, KOMMEHTUPOBATh ITOJIyYEHHbBIN pe3yibTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXKICHHUSAMH JIPYyTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3IMYME€ U CXOJCTBO MO3ULMIL, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINEeCTBA  KOMaHJHOM  H
UHAMBUIYAJIbHON paboThl MpU pPEIIEHUU YYEOHBIX MAaTeMaTHYECKHX
3a/ay;

NPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisTh BUIbI padoT, JAOroBapuBaThCA,
o0Cy>KIaTh IPOLECC U pe3ysbTaT paboThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHUs, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YacTb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH/Ibl,
OLICHMBATh KauyeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIATh IUJIaH, aJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CHOCOO PEIICHHS ¢ YUYETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUpPOBATh U KOPPEKTUPOBATH
BApUAHTHI pEUIEHUM C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BIIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peIIeHUsI MATEMATUYECKOU 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPpU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA JACATEIBHOCTU IOCTABIECHHOW LIEIIH
U YCJIOBHSIM, OOBSICHATh MPUYUHBI JOCTHKEHUS UM HEJOCTIKCHUS T1ETTH,
HaxXOJUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koHny oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia 1 BHIYMCICHUS

BeimonHsaTh, codeTas yCTHbIE M MUCHBMEHHBIE TPUEMBI, aprU(PMETHUECKUE
JEUCTBHUS C PAalMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3HaueHHsI YWCIOBBIX BBIPAXKEHUH, MPUMEHSTh Ppa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHNUS 3HAYEHUH APOOHBIX BBIPAXKEHUMH, COAEpIKAILUX
OOBIKHOBEHHBIE U JIECITHYHBIE TPOOH.

[lepexonuTh OT OgHONM (HOPMBI 3aIIUCH YUCEN K JApyroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHUBAaTh U YIOPSIOYMBATH PALIMOHAIILHBIE YKCTIA.

OKpyIJIsTh YuCa.

BBINONHATE TPUKUIKY U OLEHKY pe3yJIbTaTa BHIYMCICHHM, OLICHKY 3HaYE€HUI
YUCJIOBBIX BBIPAXCHUI. BBINOIHATE ACHCTBUSA CO CTENEHAMM C HAaTypaJbHBIMHU
IIOKa3aTeJIsIMHU.

[IpuMeHsATh  TpPU3HAKU  JEIUMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPUEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYHH, IIPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yNbTaThl peIeHus 3a4a4 ¢ YYETOM OTPAaHWYEHHUH, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEMbIX OOBEKTOB.

AJsiredOpanvyecKue BbIPpAKEHUA

Hcnonp3oBaTh anredpanyeckyr0 TEPMHUHOJIOTMIO U CUMBOJIMKY, IPUMEHSTH
e€ B Ipoliecce OCBOEHUS yueOHOro MaTepuasa.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHMM NPH 3aJaHHBIX 3HAYEHUSIX
NIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TIOJIOOHBIX CJIAra€MbIX, PACKPBITUEM CKOOOK.

BBINIONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PaA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEIM C IOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYIIUPOBKU  CIaraéMbiXx,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTs npeoOpa3oBaHKsi MHOTOUYJICHOB ISl PELICHUS Pa3IMYHbIX 3aja4
U3 MAaTeMaTHKHU, CMEXHBIX IIPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHHIA.



YpaBHeHMS U HEpaBeHCTBA

Pemlars yiMHEMHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, NPHUMEHSS NpaBUia
nepexoaa OT UCXOIHOIO YPAaBHEHHs K paBHOCWIBHOMY eMy. [IpoBepsTh, sBiseTcs
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyeckre METO/IbI IPHU PEIICHUU JIMHEWHBIX YPABHEHHUM U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHUCEN, SBIIOLNIMXCS PEIICHHEM JMHEHHOrOo
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIBYMsl TIEPEMEHHBIMH, TMOJIb3YSICh TpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHUSL.

PemaTe cucteMbl 1ByX JIMHEWMHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU, B TOM
qucie rpadu4ecKu.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH TIO YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

N300paxaTh Ha KOOPJAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33/ JaHHBIM
KOOpJIMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbl, 3alIUChIBATh YMCIIOBBIE IPOMEKYTKN Ha
anreOpanyecKoM si3bIKE.

OtmeyaTh B KOOPAMHATHOW IUJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TMOMOUIbIO (YHKIMA HW3BECTHBIE 3aBHUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMS, PACCTOSHHE, ILIEHA, KOJWYECTBO, CTOMMOCTD,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHS W aHalu3a WHOOpMAaIuH,
U3BJIEKATh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TpaUKOB pealbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcelN JUIsl CPAaBHEHHUSI, OKPYTJICHUSI M BBIYMCICHUH, U300paxaThb 1eWCTBUTEIIbHbBIE
Yycila TOYKaMU Ha KOOPAUHATHOU IIPSMOMN.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaAPATHOTO KOPHs, HAaXOAWUTH
KBaJIpaTHbIE KOPHHU, UCIOJB3Yys MPU HEOOXOAWMOCTH KaJIbKYJISTOP, BBIMOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEPIKALUIMX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIMX M MAJIBIX YUCET C MOMOIIBIO JACCATUIHBIX
npo0eit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHs

[IpuMeHsATh TOHATHE CTENEHM C IeJIbIM [OKa3aTelieM, BBINOIHATh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTeseM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKCHUIN
Ha OCHOBE MPaBWJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandecKuMH APOOSIMHU.

PackianpiBaTh KBaApaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs pEeUICHUsT Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeiIve UCCIEOBaHUSI YPABHEHUN M CUCTEM ypaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpeICTaBlIeHN (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUH pEIICHUS, €CIM HMEET, TO CKOJIBbKO, H
npouee).

[lepexoauTh OT ciloBecHON (GOPMYIHPOBKH 3a7adul K €€ anreOpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YpPAaBHEHUS WJIM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4M IMOJTyYEHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CpPaBHEHHUS, OIICHKH,
pemaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NMEPEeMEHHOM M UX CHUCTEMBI, JaBaTh
rpauyuecKyr0 WUTIOCTPAIIMI0 MHOXKECTBA PEIIEHWHA HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TIOHITHS M S3BIK (TEPMHUHBI,
CUMBOJIMYECKHE OO0O3HAYEHHS), OMPENesITh 3HAUeHHEe (QYHKIMH IO 3HAYCHUIO
apryMeHTa, OlpeesiaTh CBOMCTBA (PYHKITNH 10 €€ rpaduky.

Crtpoutb rpaduku dJeMeHTapHbIX GYHKUIUN BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, OIHCBIBAaTb CBOWCTBA YHCIOBON
dbyukuu 1o e€ rpaduxy.

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MPEIMETHBIC PE3yJIbTATHI:

Yucia v BBIYUCICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE ~ apupMETHYECKUE JEUCTBUS C pallMOHAIBHBIMU YHCIIAMH,
couetas YCTHbIE W TMChbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxonute 3HaueHHWs CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyrJisiTh  IEUCTBUTEIBHBIE YHWCIA, BBINOJIHATh MPUKUAKY pPE3yJbTaTa
BBIYUCJICHU, OLIEHKY YHCIIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIE YPAaBHEHUS, YPABHECHUS, CBOASIIMECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEWHBIX YPAaBHEHUN C JABYMSI MEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemate TekcTOBBIE 3ajauM ajareOpauvyeckuM CHocOOOM C  MOMOIIbIO
COCTAaBJICHUS YPABHEHUS WA CUCTEMBI JIBYX YPABHEHHM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUM, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX Mpe/ICTaBleHn (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CUCTEMA YPABHEHUU DPELICHHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemiath nuHelHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pEILICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3alMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIOBOM MPSMOM, 3alMCHIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELLIEHUU PA3JIMYHBIX 3a1a4.

DOyHKUIMHA

Pacnio3naBath (yHKIMM W3y4eHHBIX BHUIIOB. [loka3bpiBaTh CXeMaTHYECKU

pacIoyio’keHNe Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB GyHKImil Buga: y = KX, y
=kx+b, y=kix, y=ax2 + bx + ¢,y =x3,y = VX, y = |x|, B 3aBucHMOCTH OT
3Ha4YE€HUU KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U H300paxarb CXxeMaTH4YEeCKU rpaduKu KBaJApPaTUUYHBIX (PYHKIUH,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUH 1O UX TpaduKaM.

Pacno3naBaTh kBajgpaTHuHyto QYHKIUIO 10 (opMylie, MPUBOIUTE TPUMEPHI
KBaIpaTUYHBIX (QDYHKLMIA U3 peabHOM )KU3HU, PUZUKHU, T€OMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TE€OMETPUYECKYIO MPOrpeccUd Npu
Pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCICHHUS C HUCHOJB30BaHUEM (GopMyln N-ro 4jieHa
apru(PpMETUIECKON U reOMETPUUECKONU MPOrpecCuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4jeHbl MOCJEI0BATEIbHOCTH TOYKAMHU Ha KOOPIAUHATHOM
IJIOCKOCTH.



Pemate 3amgaum, CBSI3aHHBIC C YMCJIOBBIMH IIOCIICIOBATEIBHOCTSIMHU, B TOM
YHUCJIe 33/1a4M U3 PEATbHON JKU3HU (C MCIIOIB30BAHUEM KAJbKYJISATOPA, ITU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 Yucaa u BeIUKMCIeHU. PalimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
1 Yucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [IOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. Y PABHECHHUS C 14 1 bubmmoreka [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnnoreka [JOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubnuoreka [{OK
4 VYpaBHeHus u HepaBeHcTBa. HepaBencTBa 16 1 https://m.edsoo.ru/7f419d08
bubnmorexa LIOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka IIOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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I[IMTAHHMPOBAHIE M3VUEHNA YUEBEHOI' O KYPCA

Aarebpa. 7 kaace (102 1)

RKOJI-B0O JacoB

Xa PARKTEPHCTHRA JeATEeIBEHOCTH

Ne Tema IIpeameTHOE cogep:xaHHE
I I1 obyuarmmBxcs
I'masa 1 Tucaa, BbIpa:keHHS, 21 24 [TorATHE palrHOHATBLHOIO YHCTA. HnmrocTpHpoBaTh ¢ MIOMONIBIO KPYTOB
TOXRIeCTBA, YpaBHeHAS Apudmerndeckne qeficTBHA ¢ Dillepa COOTHOMIEHHE MEXKIY
§1 Uncna B BRIpaXKEHHA 8 Y pPAIlHOHATBHBIMH THCTIAMH. MHOAECTBAMH HAaTyPAIbHBIX, IIEIRIX,
CpasreHHE, yDOpAIOYHBAHHE pamHOHAIBHBIX 4Hceld. MemoassoBats
| | PanmonanbHbIe YHCIAa
PAllHOHAIBHEIX YHCEL TEOPETHKO-MHOXKECTEEHHYI0 CHMBOIHKY
2 | UncnoBble BEIpaKESHHS Byxsennble BoIpaxkennui. [lepeMenHEIC. JUTA 3aIlHCH COOTHOINEHHH MEAKIY
JlomycTHMEBIE 3HaUEHHA NTePEMEHHBIX. MHOxkecTBaMH. CpaBHHBATh
3 | Belpaxenua c - -
[IpecbpaszoBaHHe DYKBEHHBIX AITHOHATBHBIE YHCIA, BRIIOIHATE C
epeMeHHbIMH
= BEIPAXKEHHH, pacKphITHE CKOOOK H HHMH apHQMETHICCKHE AcHCTBHA.
4 | CpaBeeHHE 3HAYEHHHI ~
— [IPHBEICHHE [I0J00HBIX CIaraeMbIx. IIpencTaBIaTe pallHOHAIBHEIE YHCIA B
F o
pat = ToxnecTBa H TOXKISCTBEHHEIE BHJI¢ DECKOHEUHBIX JeCATHYHBIX
§2 [TpeobpazoBanue 4 5 ~ . .
- npeodpa3oBaHHA BEIpAKEHHH NepHOAHYECKHX Apobei. IIpuBoIuTE
BEIpasKEHHH
. v — IPHMEPBI HENEPHOIHISCKHX
5 | CpoiicTBa JOCHCTBHH Hal o
DecATHYHBIX IpoOeli.
YHCIaAMH
- HaxonnuTe 3HAaueHHA 9HCIOBRIX
6 | ToxnecTsa. . .
BEIPAKEHHH. a TAKJKE BRIPAMEHHH ¢
TomxnecTBeHHbBIE
~ IepeMeHHBIMH IPH YKa3aHHBIX
npeoOpa3oBaHHA
N 3HAUYEHHAX NepeMeHHBIX. Mcmone3oBaTe
BEIpAsKEHHH
114 3allHCH PE3yIbTAaTOB CPABHEHHA
YHCEI 3HAKH =, <, =, =<,
BrmonaATe DpocTeHINHE
npeodbpasoBaHHA BRIPAKCHHAI:
IPHBOJIHTH IOI00DHBIE CIaracMBIe,
PAacKpBIBaTh CKOOKH B CYMME H Pa3sHOCTH
BEIpAXCHHH
KorTpoasrasa padora Nel 1 1 Temnr § 1-2 KonTpomHpoBaTh H OLIEHHBATH CBOO




paboTy, CTABHTB IEIH HA CASAYIOIMHE
3Tall 00yICHHA

§3 VpaBHeHHA ¢ OOHOH 7 8 VYpasHeHHE, IPABHIA NPe0dpPaA3OBAHAA Pemats ypaBHeHHA BHIA ax = b npn
epeMEHHOH YpaBHEHHA, pABHOCHIBHOCT YPABHEHHH. | pasIHYHBIX 3HAYeHHAX a H b, a Takxke
7 | YpapHeHHE H €TI0 KOPHH JInnefiHOe ypaBHEHHE ¢ OTHOH HEC/IOJKHBIE YPAaBHEHHA, CBOIANTHECH K
= mepeMeHHOH, pemeHne THHEHHBIX HuM. Mcnmonp308aTh annapat ypaBHeHHE
8 | Jluneiinoe ypaBHeHHe C N
. . ypasHeHEH. Pemenne 3a1a4 ¢ TOMOIBIY | 714 PENICHHA TEKCTOBBIX 3a7ad,
ofHOH mepeMeHHOH .
YPaBHESHHH. HHTEPIPETHPOBATE pe3yasTaT. Pemars
9 | Pemenne 3a1a4 ¢ IOMOIIBO -
- Pemenne ocHOBHEIX 3amad Ha OpobH, [IPAKTHKO-OPHEHTHPOBAHHEIE 3a1a1H, B
ABHEHHH M -
YPe IIPOIISHTHI H3 PeaTbHOH IPAKTHKH. TOM HHCIE Ha JPOOH H HA MPOICHTEI
10 | Popmynst
DopMyIEL
KorTpoasaas pabora Ne2 1 1 Temer § 3 KoHTpomHpoBaTh H OLICHHBATE CBOIO
padboTy, CTABHTH [EIH Ha cIeIyIOMHAN
3TAIl O0YICHHA
I'naea 2 DyHROEH 12 15 Koopaurara Touxu Ha npamoii. H300paxaTh 9HCIOBEIE NPOMEXKYTKHE Ha
UncoBble MpoMeXkyTKH. PaccTognne KOOpPJHHATHOH OpAMOH, 3a7aBaTh HX C
§4 dyuxnun 7 Bx rpadHKH 5 7 P T : . DA p e
MEXIY ABYMA TOMKAMH KOOPIHHATHOH IMOMOIIBI0 HEPABEHCTB. BBIMHCIATE
11 | UncmoBble IPOMEKYIKH OpAMOEH. PACCTOAHHE MEHEIY IBYMA TOUKAMH
[TpAMoyTONbHAR CHCTEMA KOOPAHHAT HA | KOOPIHHATHOH IPAMOH.
12 | Uro Takoe $pyHKIHA PAMOYT : - P : PAHE p . _
mwiockocTH. [IpuMeps! rpadHKOB, IIpumenats rpadHUeckHil cnocod 1
13 | BeraucieHHe 3HAYCHHIT 3aMaHHBIX QopMynamu. UteHue IpeacTaBIcHEA pasHoobpasHOH
$ysxmmn mo popmyme rpaHKOB pealbHEIX 3aBHCHMOCTEH. *KH3HeHHOH HHpopMmannn. OBl1ageBaTh
14 | T'paduk ynKIHH [Tonatre Qpyaknun. [paduk YHKIHOHAIPHOH TepPMHHOIOTHEH,
. uH. CBoHcTBa KITHH. BEITHCIATH 3HAYEHHAA KITHH,
§5 Juneiinas yHKINA 6 7 (hmmf ymxn " y bymKEH,
JIuneiinan gyrxnua. Iloctpoerne 3amaHHOH (OPMYIOH, COCTABIATE
15 | Ilpamas rpaduka THHEHHOH QYHKIHH. Tabmuuer 3HaYeHHd GyErnun. Haxonnts
IPONOPIHOHATBHOCTE H &€ ['padux Qpymrumn y = |x|. mo rpaduKy G YHKIHH 3HAYCHHE
rpadux Peanpnsie 3apucHMocTH. [IpaMas u (YHKOHH [0 331aHHOMY 3HAYCHHIO
16 | Jlunefinas dyHKIHA H €&

rpaduk

17

3anaAne QyHKIMH
HECKONBKUMH (hOpMYyTaMH

obpaTHAaA IPONOPIHOHATEHOCTH

apryMeHTa, pellaTh ODpaTHYIO 3a1ady.
Ctpouts rpadHks npamMoi
MPOIOPIHOHANLHOCTH, THHeHHOH
hyakIHN B GYHEIHA V = x|, omHcHBAaTE
cBoiicTBa 3THX ¢yHKIHi. IloHHMAaTs,




KaK BIHACT 3HAK K03 dHIHeHTA Kk
(k # 0) ma pacmonoxenue B
KOOPIHHATHOH IIOCKOCTH Tpaduka
(yHENHA V = kX, KAK 3aBHCHT OT
3HaYeHHM k 1 b B3anMHOE
PacIoNIOxEHIE TPaQHKOB IBYX
ymxuni Buna y = kx + b.
HHTepnpeTHPOBATE IPadHKH PEATBHBIX
3aBHCHMOCTEH, OMHCHIBACMEBIX
topmymnamu Buna ¥ = kx, tae k£ 0,
uy=kx+b

Konrpoasnas padora Ne3 1 1 Temer § 4 -5 KonTpommnpoBaTs H OLICHHBATE CBOIO
padoTy, CTABHTE IIETH HA CASTYFOINHI
3TAN 00y4IeHHA

T'naga 3 CTemeHs ¢ HATYPAJABHBIM 11 15 CTeneHb ¢ HATYPATBHBIM IIOKA3ATEIEM. BhIuncIATE 3HAYEHHA BBIpaskeHHI BHIA
moKa3aTedeM [TpH3HAKH JeTHMOCTH, PA3I0KEHAA Ha a", rae a — IPOHU3IBOIBHOE YHCTO, 1 —
§6 CreneHs H ef cBoHcTBa 5 7 MHOKHTEIH HATYPATBHEIX THCE. HATYpPalbHOES YHCIO, B TOM YHCIIE C
CpoficTBa CTENEHH ¢ HATYPATBHBIM MOMOIIBIO KATBKYIATOPA.
18 | OnpeneneHHe CTENEHH C
MOKAa3aTeIeM. $opMyIHpPOBATH, 3aIIHCEIBATH B
HATYPATbHEIM ITOKA3ATEIEM . . -
OnHOWIEH H ero CTAHJAPTHBIH BHI. CHMBOIHYecKOH opMe H 000CHOBEIBATE
19 | VMHOXCEHHE H ICICHHE . N
. JleficTBHA ¢ ONHOWICHAMH. CBOIICTBA CTENEHH ¢ HATYPaTbHBIM
cTeneHeH 2 3 .
~ OYHKUHH Y =X H } =X H HX rpadHKH nmokasareneM. [IpHMeHATE cBOHCTEA
20 | BosBegeHHe B cTENEHE -
CTEIICHH A IpeoOpasoBaHHA
OPOH3BEICHHA H CTENCHH . -
= BEIDRKCHHH. 3aITHCHIBATh OOIBINTHE
§7 OnHOYNEHE! 5 7 o
YHCIA ¢ IOMOINBIO cTeneHeH urena 10.
21 | OgHounEH H eT0 BrinonHATE yMHOMEHHE OJHOYWICHOB H
CTaHJAPTHBIH BHI BO3BEICHHE OMHOWICHA B CTEICHE.
)
22 | VMHOXKCHHE OJHOY/ICHOB. Crponts rpadukn QyHKOHHA y =X H

Bo3BeacHHE OOHOWICHA B y=x". Pemats rpadHuecKH ypaBHeHHA

CTENeHb BHma x> = kx + b, x*=kx + b, rze

23 | OyExmmE y = rH V=Y 1 k u b — HexoToOpBIc UHCTA
ux rpadHkH
24 | O opocTHIX H COCTABHBIX




THCIAX

KorTpoabpaan padora Ned

Temer § 6 -7

KoRTponHpoBaTE H OIIEHHBATE CBOIO
paboTy; CTABHTL LENH HA CISTYIOMHE
3Tan 00yIeHHA

I'naBa 4 MuoroaieHsl 22 MHoro1neH H €ro cTaEIAPTHBIN BHI. 3amHCBIBATE MHOTOWISH B CTAHIAPTHOM
CloxeHHE H BEIMHTAHHE MHOTOWISHOB. BHJE, ONIPENeNATE CTSISHE MHOTOWISHA.
§8 CymmMma i pa3HOCTh
Pasnoxenne MEOTOYIEHOB HA BrImomHATE clioeHHe H BEMHTAHHE
MHOTO1I1eHOB
S MHOJKHTEIH MHOTOWICHOB, YMHOKEHHE OJHOWICHA
25 | Muorounes H Ero
y Ha MHOTOWIEH. BEINOTHATE pazIoKeHHE
CTAHJAPTHEIH BHI
— MHOTOWICHOB HA MHOMKHTEIIH,
26 | CnoxenHe H BEUHTAHHE
HCITONB3YA BEIHECSHHE MHOMHTEIA 34
MHOTOWICHOB ~ Ny
cko0ku. IIpHMeHATD NeHCTBHA ©
§9 IIpomseeaeEHe OJHOTIEHA
MHOTOW/ISHAMH IPH PelISHHH 3a1a4. B
H MHOTO04Y.IeHA
7 Ty HACTHOCTH, IPH PElIeHHH TEKCTOBBIX
! ] T e
27 MHOKEHHE OTHOWISHA HA 337134 ¢ TIOMOIIBIO ypaBHEHHi
MHOTOWIEH
28 | Beirecerne obmero
MHOXKHTENA 34 CKOOKH
KomTpoabpnan padora Neb Temer § 8- 9 KoETponHpoBaTE H OIIEHHBATE CBOIO
paboTy; CTABHTE LENH HA CISTYIOMIHE
3Tan 00yICHHA
§10 IIpomseenenne MHuorounensl. Y MHOMKEHHE BrImonHATE YMHOXKEHHE MHOTOYICHA HA
MHOT01IeHOB MHOTOWICHOB. Pasmoxenne MHOT0YIcH. BRIIOTHATE pasmoxeHHe
29 | VMHOMNEHHE  MHOTOYIEHA MHOTOWICHOB HA MHOKHTEIH MHOTOWICHOB HA MHOMKHTEIH,
HA MHOTOWIEH HCIIONB3YA BEIHECEHHE MHOMKHTENA 34
30 | PazmomeHHe ~— MHOTOWICHA CKOOKH H cII0co0 IrpyIIHpPOBKH.
Ha MHOEHTEIH CIOCODOM HPHMEH}.{TL ZEﬁCT’BHK ¢ MHOTOYIICHAMH
TPYIOHPOBKH IIpH PEIICHHH 33144, B MaCTHOCTH, IIpH
3 ]_ ﬂeﬂgm{g C OCTATKOM pemEHHH TEECTOBHIX 3A0aY9 C ITOMOITBED

ypaBHEHHH

KomTpoasnan pabora Neb

Temsr § 10

KorTponHpoBaTh H OIIEHHBATE CBOIO
paboTy: CTABHTE LENH Ha CISTYIOIIHE
3TAN 00YICHHA




I'masa 5 @opMyabl CORPAIMEHHOIO 23 DopMyIIEl CORPAIIEHHOI0 YMHOKEHHA. JTokassBaTs (QOPMYIIE COKPAERHOIO
YMHOKEeHHS PasmoxeHHe MHOTOYICHOB HA YMHOKEHHA, IPHMEHATE HX 1A
§11 Kpagpar CYMMBI H MHOKHTEIH mpeobpasoBaHHH [eNIbIX BRIpAKEHHH, a
KBaJIpaT pasHOCTH TAKkKe 1A PasToMEHHA MHOTOWICHOB Ha
32 | BosBeneHHe B KBAaIpaT H B MHOXKHTeNIH. Menons3opars
Ky0 CYMMBI H pasHOCTH Ipeo0pa30BaHHA METEIX BEIPAKSHHH
JIBYX BBIpAKCHHM [IPH pellleHHH ypaBHEHHH,
33 | PazmomeHHe HA MHOKHTEIH IOKA3aTEIbCTBE TOMIECTE, B 3a0a9ax Ha
c TIOMOIIBED dopmyn JeTHMOCTE, B BEIMHCIEHHH 1A
KBaJpaTa CYMMEI H 3HAYeHHH HEKOTOPBIX BEIDAXKESHHH €
KBaJpaTa pasHOCTH IIOMOMIBED KATBKYIATOPA
§12 PazmocTs KBaJIpaTos.
CyMMa H pa3HOCTE KyDOB
34 | VuHOXKEHHE PasHOCTH IBYX
BEIDAKEHHH Ha HX CyMMY
35 | Pasnomxenne pasHOCTH
KBaJpaToB Ha MHOMKHTEIH
36 | PasmomenHe Ha MHOXKHTEIH
CYMMEI H pasHOCTH KyOoB
KomTpoapnas padora Ne7 Temer § 11 -12 KoHTpoIHpOBAaTE H OIICHHBATE CBOKD
paboTy: CTAaBHTE IEH Ha CAeAyIOMHH
3Tan o0yIeHHA
§13 IIpeobGpazoBaARe meabIx IIpeobpasoBaHHE NETOTO BRIPAKEHHEA B IIpHMeHATE (OPMYIEL COKPAIIEHHOTO
BRIpakeHNH MHOToWIEH. PasloxeHHe MHOTOWICHOB YMHOXKEHHA A1 IpeoOpasoBaHHH
37 | [IpeodpazoBanne  memoro HA MHOJKHTETH PasIHYHBEIMH CIIOCO0AMH | IeNbIX BRIPAKECHHH, a TAKKe JUId
BEIpAKEHHA B MHOTOWIEH pasIoiKeHHA MHOTOWISHOB Ha
38 | [IpuMeHeHHE  pa3IHYHBIX MHOXKHTeIH. Flenoap3opaTs
cocoDOB A pasIoKEHHA Ipeobpa3oBaHHA METEIX BEIPAMKEHHH
HA MHOMKHTEITH IIPH peIIeHHH ypaBHEHHH,
30 | Bo3BeneHHe [OBy49IEHA B IOKA3aTEIbCTBE TOMIECTE, B 3a0a9ax Ha

CTEIICHD

JeTHMOCTE, B BEIMHCICHHH 1A
3HAYCHHH HEKOTOPBIX BEIPAKCHHH ¢
IIOMOIIBI0 KAJBKYIATOPA




KorTpoasras padbora Ne8

Tener § 13

KoHrTpomupoBaTs H OIICHHBATE CBOIO
paboTy: CTABHTH IIETH HA CISTYIOMHIH
3Tan oby4eHHA

I'napa 6 CHcTeMBI JIHHeHHBIX 15 17 JIuneliHoe ypaBHEHHE C IByMA Omnpenenars, ABIAeTCA JIH Iapa YHCE
VpaBHEHER [epEMEHHEIMH H €ro IpadHE. peIIeHHEM YpaBHEHHA C IBYMA

§14 JIaHeHHBIe YpPABHEHHS « 5 6 CHcTeMma IBYX THHEHHEBIX ypaBHEHHH ¢ nepeMeHHBIMH. HaxomuTs myTém
ABYMA NOepeMeHHBIMH H JABYMA IepPeMEHHBIMH. nepebopa Nelble pellicHHA THHEHHOTO
HX CHCTeMBI Pemenne cHcTeM ypaBHEHHH cnoco0oM | ypaBHEHHA ¢ IBYMA IepEeMeHHBIMH.

40 | Jlugefinoe ypaBHeHHE C HOJICTAHOBKH H CIIOCO0OM CI0KEHHA. CtpouTs rpad UK ypaBHEHH:A BHIA
OBYMA NEPEMEHHBIMH Pemenue 3a0au ¢ TOMOIMBIO CHCTEM ax+by=c.rmea#0, wm b £0.

41 | I'paduxr THHEHHOTO YpaBHCHHH Pemats rpaduraecknm cnocobom
YpaBHEHHA c IByMA CHCTEMEI THHEeHHEBIX ypaBHEHHE ¢ IByMA
HOepeMEHHBIMH nepeMeHHBIMH. IIpHMEHATE cocod

42 | CHeTeMBL JTHHEHHBIX IOJCTAHOBKH H CIIOCO0 CIOXKEHHA NIPH
YpaBHEHHI c IBYyMA PEIIEHHH CHCTEM JIHHEHHBIX ypaBHEHHH
HepPEMEHHBIMH ¢ OBYMA IIepeMeHHEIMH. Pemate

§15 Pemenme CHCTEM 0 10 TCKCTOBEIC 3a1aYH, ACHOTLIYA B
HHeHBIX YPABHeHT KauecTBe alrebpandeckoi MoaeIH
43 | Crioco® DoIcTAHOBKHR CHCTEMBI YPaBHCHHI.
_ HHTepnpeTHpOBaTh pPe3yIbTaT,

44 | Criocob croxenna IIOJIyYEHHEIH OpH pPelIeHHH CHCTEMEL

45 | Pemenne 3a1a4q ¢ IOMOINBO
CHCTEM YpaBHEHHH

46 | JluHeiigple HepaBeHCTBA C
OByMA IIEPEMEHHBIMH H HX
CHCTEMEI
KomTpoasnaa patora Ne9 1 1 Temer § 14— 15 KorTpommpoBaTs H OLIEHHBATE CBOKO

paboTy: cTaBHTE LIETH Ha cIeIyIONIHI
3Tan obDy4cHHA
IloeTOperme 7 20 IToBTOpeHHE OCHOBHEIX IOHATHH H CpaBHHBATE PAllHOHAIBHBIE THCIIA,

HroroBslf 3auéT

METOZOB Kypea 7 Kilacca, 000DImeHHE
3HAHHH

[IpeIcTABICHHEIE B pa3sHOH dopMe;
BBEIMHCIATE 3HAYCHHA HCIOBBIX
BEIpaXKEHHH; BEIOHPATE PAIHOHAIBHEIE




crocoObl BEIYHCIICHHT,
npeodbpa3oBEIBATE OYKBEHHEIS
BEIPAKEHHA;, PEINATh THHeHHEIE
YpABHEHHA, IPHMEHAA HEOOX0IHMBIS
Ipeodpa30BAHHA; BEIMOIHATE
pAa3IHIHBIE IPeodpa30BaHHA IIe/IbIX
BEIPAKCHHI B COOTBETCTBHH ¢
mocTaBIcHHOH nenbto. CTpOHTS H
4UTATE TpadHKH QYHKIHH, 3aTaHHOH
dopmymamu Buna y =kx 5y = kx + b:
HHTEPIPETHPOBATE MPAQHKHE PEeAlbHEIX
saBHCHMoOcCTeH. PemaTte TekcTOBEIC
3aa9H, B TOM YHCJIE H3 PeaabHOH
MH3IHH, HCMOIB3YA KAk
apHQMETHYECKHE, TAK H
anreOpaHYecKHE CIOCODE! pelleHAA

Htorosaz KOHTPOIbHAA 2 2 Temsr § 1 - 15 KoHTpoIHPOBATE H OIEHHBATE CBOKO
paborta paboTy; CTaBHTD IIElIH Ha CAeXyIOMHH
3Tan 00yIcHHA
Hroro: 102 136
Aaredpa. 8 kaace (102 )
ROJI-BO Hacon XapaKTepHCTEKA JeATEIbHOCTH
Ne Tema IIpenmeTHOE cogep:xaERe P P ’
I I1 o0ydarIAxCcH
I'naBal PanmoraabHEIe apobHE 16 23 Anredpangeckas 1pooe. JomycTHMEIE PopMyIHpOBaTE OCHOBHOE CBOHCTEO
3HAYEHHA IePEMEHHEIX, BXOLAITHK B PAllHOHATBHOH APODH H NPHMEHATD €TI0
§1 PannoBaabHbIe JpobH H 3 4

HX CBOHCTBA

PamuoHanbHBIE BBIpaXCHHAA

[ )

OcHOBHOE CBOHCTBO JIpODH.
Coxpamenue gpobeit

anredopandeckne Bolpakerni. OcHOBHOS
cBOHCTBO anredpandecKol JpodH.
Coxpamenne gpobeii.

CromxeHHe, BEMHTAHHE alredpaHdecKHx

1A mpeobpasoBaHud Apodel.
BeImoqHATH cloMmeHHE, BEITHTAHHE
PallHOHATBHEIX Apo0eH. Beimonnats
pasIHYHEBIE IpeoOpa3oBaHHA




§2 CyMMa H pa3HOCTB 6 npobeit. [Ipeobpasosanne BEIpaMeHHH, PallHOHAIBHBIX BEIpaXKCHHH,
Jpobed CONepKAIHUX aNredpandecKHe IpodH IOKA3BIBATE TOMIESCTBA.
3 | CnomeHHe H BBEUHTAHHE ITosEakOMHTBCA ¢ HCTOpPHEH
Opobefi ¢ OIXHHAKOBBIMH BO3HHKHOBEHHA H Pa3BHTHA Ipodet.
3HAMEHATEIAMH
4 | CnoxxeEHe H BBUHTAHHE
apobeH c Pa3HBIMH
3HAMEHATELAMH
KonTpoasnasn paGora Nel 1 Temer § 1-2 KomTpomnpoBaTs H OIEHHBATE CBOIO
paboTy, CTABHTH IENH Ha CICTYIOIMHH
3Tan oOyICHHA
§3 IIpomsseneHHe H TacTHOE 11 VMHOxKEHHE H JIeIeHHE AIreOpaHvYecKuX | BEINOIHATE YMHOMEHHE H JeICHHE
Jpoben npobeit. [Ipecbpasosanne BEIpa#eHHH, pallHOHAIBHEIX ApodeH, a Taxxke
5 | VMHEO®XKEeHHE npoOed. CONepKAINHX aNredpaHdecKHe IpoOH BO3BENEHHE IpPo0eH B CTENEHE.
Bossegerne  gpobei B BemomeaTs pasmEdHEEe
CTENeHb npeobpasoBaHHA PalHOHATBHBIX
6 | Hererne gpobei BEIpAKEHHI, JOKa3BIBATh TOXKICSCTRA.
7 | TIpeobpasoBanme 3HaTh cBOHCTEA QYHKIHH Y = %., rae
PallHOHAIBHEIX BEIpAXKEHHH k # 0, H yMeTb CTPOHTH e& rpadHK
8 DYHKIHA V = E H €& rpaduK
9 | IIpeacTaBneEne mpo0H B
BHIE CYMMBI qpo0eH
KonTpoarnan padora Ne2 1 Tensr §3 KoHTpommpoBaTs H OLIECHHBATH CBOH
paboTy, CTABHTE LSIH HA CICIYIOMHH
3Tan o0y4cHHA
T'nasa 2 KsagpaTHbIe KOpHH 21 Keanpatseii kopeHs 13 uHena. [loratne | IIpHBOINTE MpHMEpPH PATHOHATBHEIX H
— 00 HppaHoHATBHOM YHCIE. JIecATHUHBIE | HPPAlHOHATBHBIX YHCET, H300pakaTh
34 Apmlniernr[:e e 7 OpHOTHAEHAA HPPallHOHAIBHBIX YHCEN. | 9HCIA TOYKaAMH KOOpIHHATHOH mpamoii.
KBAJIpaTHBIH KOpeHb "
10 | deficTeaTeanmble 9meIa ,Z[eflCTBHTeJIbHBIG gucaa. CpaBHeHHE HpE,-‘.'['iIﬂB..IF.{Tb pallHOHATBHEIE YHCIA B
OeHCTBHTENLHEIX THCE BHI¢ OeCKOHEYHBIX JECATHIHBIX
11 | Kpagparaslie KOpHH. ApndmernueckHil KBAIPATHEIH KOPeHb. | NepHoIHYecKHX Apodeil. Haxonuts

ApndmeTHuecknil




KBaJPATHEIH KOPEHB

¥
VpaBHeHHE X" =a

J
VpaBHeHHe BHAA X~ = 4.
CpoiicTBa apH(QMETHUYECKHX KBAIPATHBIX
kopHeii. [IpeobpasopaHne YHCIOBEIX

OECATHYHBIC HpHGJ’IH)KCHHﬂ
HPPaoHOHAJIBHBIX THCC. CPHBHHBHTB H
YVIOPAODOYHBATE IeHCTBHTEIBHEIE THCIA.

13 | Haxomxoerue - -
- v . BEIPAKCHHIH, CONEPKAITHE KBAJIPATHEIS IlosHaKOMHTECA ¢ HCTOPHEH
OPHOTHHEHHBIX 3HAUCHHL .
KBAZIPATHOTO KOpHA KOpPHH BO3HHKHOBEHHA NeHCTBHTENEHBIX YHCET.
HaxoauTs 3HaUeHHA apHPMETHISCKHX
14 | @yaxmua y = Vx ——— »
aJpaTHBIX KOpHeH, HCHONB3YA IPH
§5 CpoHcTBa 2 He00XOIHMOCTH KaIbKyIATOP.
apHpMeTHIECKOI0 CrponTs rpaduk dyakmmm y =X 1
KBAJAPATHOI0 KOPHSA HITIOCTPHPOBATS 10 rpadHKy &

15 | KpagpatTHEIH KOpPEHD H3 CBOHCTEA.

IPOH3BECHHA H POOH JoxaseIBaTE TEOPEMEI O KOPHE H3

16 | KpagpaTHEIH KOpPEHD H3 TMPOH3BEICHHA H IpodH, a TAKXKe
CICIICHH TOXIOECTBO Va2 = |a|, IpHMEHATD HX B

npeodbpa3oBAHHAX BRIPAKCSHHI.
OcpoboxaaTbed 0T HPPAIHOHATEHOCTH
— a a
B SHAMCHATEIIX APO0EH BHIA 77 . =
KonTpoasaas padora Ne3 1 Temer §4 -5 KoHTpoaHpoBaTE H OIISHHBATE CBOIO
paboTy, cTaBHTEL HETH Ha CIEAYIOIIHH
3TAIl O0YICHHA
§6 IIpaMeHeARe CBOHCTE 5 BriHOCHTE MHOMKHTEIE H3-IIOJ 3HAKA
apHEpMeTHICCKOI0 KOPHA H BHOCHTE MHOMHTEE II0T 3HAK
KBAJIPAaTHOI0 KOPHSA kopHA. Menonp3osaTe KBaZpaTHEIE

17 | BerrecerHe MHOXKHTENA 34 KOPHH 717 BEIPaKeHHA MepeMeHHEIX H3
3HAK KOpHA. BHecenHe TeOMETPHYESCKHK H (PH3HIECKHK
MHOXXHTEIA TI0J 3HAK KOPHA dopmy.

18 | ITpeobpasoBanue ITo3HAKOMHTBCA C HCTOPHYECKHMH
BEIPAsKEHHH, COMIEPIKAITHY CBEICHHAMH O KBAIpPAaTHBEIX KOPHAX.
KBaJIpaTHBIE KOPHH

19 | ITpeobpasoBaHHE TBOHHBIX
PaJHKATIOB
KorTpoapHan paGora Ned 1 Temsl §6 KoHTpomHpoBaTh H OIIEHHBATh CBOKOD




paboTy, CTABHTE IETH Ha CIEIYyIOITHE
3Tall 00yHIeHHA

T'nasa 3 YpaBHeHHEA H CHCTEMBI 33 40 KBanpatroe ypaBHerHe. Henonroe Pemars kBagpaTHbIe ypaBHCHHA,
YpaBHeHHHA KBaIpaTHOE YpaBHEHHE. Hemonb3ya hopMyay KopHEH.
§7 KpagpaTHoe ypaBHeHHEe H 8 10 @Dopmyna KopHeil KBaIpaTHOIO Hecnemosars KBaJpaTHOE YPaBHEHHE 10
ero ROPHH ypaBHeHHA. Teopema Brera. IMCKPHMHHAHTY H KO3 QHIHEHTaM.
20 | Henonaele KBagpaTHEIS Pemenne ypaBEeHHH, CBOOAINHECA K HaxoanTte KOpHH EBagpaTHOTO
YpaBHEHHA kBagpaTHeIM. [IpocTefimue apobHo- ypaBHeHHA nogbopom. Henoassosate
21 | ®opuyna KopHEH palHOHAIBHBIC YPaBHECHHA. tdopmynsr Bueta npu pemeHnn
KBAJpPATHOTO YpaBHEHHA Pemenne TekcTOBBIX 3a7a4 ¢ TOMOIIBHIO pasTHYHBIX 3a7ad.
22 | Pemenne 3anaq KBAJ[PATHEIX YPABHCHHH
23 | Teopema Bueta
KorTpoasHas pabora NeS 1 1 Temsr §7 KonTpomupopaTs H ONEHHBATE CBOK
paboTy, CTABHTE IETH Ha CIEIYyIOITHE
3Tall 00yHIeHHA
88 KsagpaTebIi Tpéxaaen 5 6 Ksanparssni tpéxunen. Pasnoxenne PacnosHaBaTe KBaJpaTHBIH TPEXTIEH.
= pra— KBAJpATHOTO TPEXTIEHA HAa MHOXKHTETH. | PacKkIangelBaTe Ha MHOMKHTEIH
24 | KpagpaTHbIH TpEXTIEH H . L
ero KODHI JIaneiinoe ypaBHEHHE ¢ JBYMA KBaJpaTHEIH TPEXUIEH ¢
., P IepeMeHHBIMH, €ro IpapHK, TPHMEpE HEOTPHIATEIBHBIM THCKPHMHHAHTOM.
25 | PasnoxeHne KBAIPATHOTO . -
- peIlleHHA YpaBHEHHH B [ENbIX THCIAX. Pemarts apobHEBIE panHoEaTEHEIE
TPEXWIeHA HA MHOKHTEIH " .
— Pemmenne cHeTeM ABYX THHEHHBIX VPAaBHEHHA, CBOIAIIHECA K THHSHHBIM H
§9 JpodAbie panmoEAIbLHBIE 6 8 .
YPaBHEHHH ¢ JBYMA IIEPEMEHHBIMH. KBaJpPATHEIM, HCKIIIOYATE [IOCTOPOHHHS
YpABHeHHS . -
—T P — ITpuMepE! peIMeHHA CHCTEM HETHHEHHBIX | KOpHH. Pemats anrebpandecku
26 | Pemenne npobHBIX o
. YpaBHEHHH ¢ JBYMA IEPEMEHHBIMH. TEKCTOBBIE 3a7a4H, CBOIANTHECA K
paIlHOHANLHBIX YpaBHEHHH _
71 p I'padHyeckas HETepPOpeTANHA YPABHEHHA | PEIICHHIO KBAIPATHBIX H IPOOHBIX
</ | FeHcHIe 3a1ad ¢ IBYMA NIEPEMEHHBIMH H CHCTEM YPaBHEHHI.
§10 VpaBHEeHH# ¢ IByM#A 12 14 YPaBHEHHIH ¢ JBYMA IIEPEMEHHBIMH. [IpHEBOIHTE IpHMEPE] YPABHEHHH ¢
nepeMeHHBIMH H HX Pemenne TekcTOBBIX 3a7a4 ¢ HOMOIIBID IByMA DepeMeHHBIMH. [IpoBepaTs,
CHCTEMBI CHCTEM ypaBHEHHH ABIIAETCA TH IIapa YHCET PelleHHEM
28 YpﬂBHGH}IE ¢ IBYMA YPaBHCHHA C IBEYMA IICPCMCHHBIMH.

IEPEMEHHBIMH H €10
rpaduk

OnpenenaTs, IPHHALISKHAT IH TOUKA
rpadHKy YpaBHEHHA C IBYMA




29 | HcecnenopaHHE CHCTEM IBYX mepeMeHHBIMHA. Pemats rpaduueckn
THHEHHBIX YPaBHEHHH ¢ CHCTEMBI IBYX YPAaBHEHHH ¢ JBYMA
IBYMA NePEeMEHHEIMHE nepeMeHHBIMH. Pemats MeToIoM

30 | I'paduuecknii cmocod [IOJCTAHOBKH CHCTEME] YPaBHEHHH C
pelleHHA CHCTEM IBYMA MepEMEHHBIMH, COCTABICHHEIE H3
YpABHeHHIH VpABHEHHA MEPBOH CTENEHH H

31 | Anredpamdecknii cocod YpaBHEHHA BTOpOH cTeneHH. Pemats
peIleHHA CHCTEM HECIIOKHEIE CHCTEMBI, COCTABICHHBIC H3
YpaBHEHHH IBYX ypaBHeHHH BTOPOH CTeNeHH.

32 | Pemerne 3agaq Onpenendars, HMEET IH pPelleHHA

CHCTEMA JBYX NTHHEHHBIX YPABHEHHH C

33 | VpaBHeHHA ¢ IapaMETPOM

IBYMA NepeMeHHEIMH H €ClIH HMEET, TO
CKOIBKO. PemaTe TeKcTOBEIE 3a1a4H,
HCIIONTB3YA B KaUecTBe ANreOpanIecKo
MOJEIH CHCTEMY YpaBHEHHII ¢ IByMA
MepeMeHHBIME, HHTEPIPETHPOBATE
Pe3yIBTAT.

KomTpoasras paGora Ne6 1 1 Temsr §8 — 10 KorTpomrpoBaTh H OIIEHHBATH CBOKO
padoTy, CTABHTEH LIeIH Ha CIeIyOIHH
3Tan o0yIcHHA

I'naea 4 HepasercTBa 11 14 Uuenopsle HEpABEHCTBA H HX CBOHCTEA. DopMyTHPOBATE H JOKA3HIBATD

§11 Uncrossie mepasencTna o 1 5 Hepﬂli'EHCTBO C OJHOH nepememgxoﬁ. CBOHCTBA 9HCIOBBIX H-EEE!BEHCTB. )
HX CBOCTEA JNuneiineie HEPaBEACTBA ¢ OJIH‘OH Hemoas30BaTh B YCTHOH H THCBMEHHOH

34 | Uncrossic aepascrcTaa NIEPEMEHHOM H HX PEIICHHE. C.‘.ilCTEMbI peYH Ha3BaHHA YHCIOBBIX )

THHeHHEIX HEPABEHCTB ¢ OJTHOH IPOMEKYTKOB, PA3IHYHEIE CIIOCODBI HX

35 | CeoHcTBa YHCIOBBIX TIEpeMEHHOH H HX pPENICHHE. 3aJaHHA; H300paKaTh YHCIOBBIE
HEPABCHCTB Hsobpakenne pelmeHna mHHEHHOIO OPOMEXKYTKH HA KOOPIHHATHOH OpAMoi.

36 | CnomxeHHe H YMHOMKEHHE HepaBeHCTBA H HX CHCTEM Ha YHCIOBOH HaxonuTe 00BbeIHHEHHE H IepeceIcHHE
9HC/IOBEIX HEPABEHCTB mpAMoit STHC/IOBEIX IPOMEKYTKOE.

§12 HepaBencTEa ¢ 0QHOH 6 8 Pemate 1uHEiiHEIC HepaBeHCTEA ¢ OTHOMH
mepeMeHHOH H HX [EepeMEHHOH, a TAKKE CHCTEMEI TAKHX
CHCTEMBI HCPABCHCTE

37 | Ilepeceucrnne n




00BbeIHHEHHE MHOMKECTE

38 | UHcIoBEIEe IPOMEXKYTKH

39 | Pemmenne HepaBeHCTE ¢
oJHOH nepeMeHHOH

40 | Pemenne cHCTeM
HEPABEHCTE C OJHOMH
mepeMeHHOH

41 | JokazaTenbcTBO
HEPABEHCTE
KonTpoasHaas padora Ne7 1 1 Temsr §11 -12 KorTporHpoBaTE H OLICHHBATE CBOIO

paboTy, CTABHTE LEIH Ha cIeIyIOIMH
3Tal 00YyUIeHHAA
T'nasa 5 PyEROAA 14 18 [Mouatue pymknuu. ObnacTs CB0DOIHO HCIIOIB30BATE
513 P ——— - pu— 3 = onpea:,mz-ua‘a H MHOKECTEO 3HaII€HPII':Iu cbyz—mnnoaa,z?nm TEPMHHOIOTHIO
dyuxunn. CrnocoOs! 3anaHud HyHKIHI. (byEEIHA, 00TACTE ONpeIeICHHA,

42 | @yrxnua. Obnacte I'padux pyarnmn. CBoficTBa dhyHKIHH, MHOXKECTBO 3HAUSHHH GYHKITHE H 1p. ),
ONpEIcIeHHA H MHOXKECTBO HX 0ToDpazkeHHe Ha rpadHKe. obosrauenux flx). D(f) u E(f).
3HAUCHUH (YHKIHH UreHHE H MOCTPOSHHE TPAPHKOE BerauenaTs 3HaueHNA QYHKUHH,

43 | CpoticTBa pyHKIHHA dyarmuii. [IpuMeps! rpaduKoB QYHKIHIL. | 3agaHHOH (opMYIOH, B TOM THCIE

514 CroficTBa HeROTOpBIT S 10 OTPAKAIOITHX PEATbHEIE IIPOIECCHL. SHAUCHHA KYCOHHO-SA/IAMHEIX byEKIHI.
Y S— ‘Ii'_}'HKI.IHH. ONHCHIBARINHE IPAMYEO H DanmBa“Ib cBoiicTBa QYHKIIHH Ha

VY [ P p—— 0OpaTHYIO NPONOPIMONANLHEC OCHOBe ¢ rpaHIScKOro
PS—-— 33aBHCHMOCTH, HX I])‘i(bl?ﬂl I'nnepboua. OpeacTaBIeHHEA. I’IHIEPHpeTHpDB&l’[b

13 - . T I'padux dyrkomm y =x". rpadHKH pealbHBIX 3aBHCHMOCTEH.

~ | CroticTa pymKmmit y = —u @yakmaE y=x-. y=x.y=vx.y=|x|: | PopMymHpoBaTs cBOlicTBa mpAMOi
V= JE rpad}}rqec]{oe pelmeHHE YpﬂBHEHHf{ H OpOoHNopOHOHAIBHOCTH, THHeHHOH
46 | Henax u gpobHAA 1acTH CHCTEM ypaBHEHHH yHKIIEH, 06paTHOH

THCIA

[IPONOPLUHOHATBHOCTH; H300paxkaTh
CXeMATHYeCKH IpadHKH 3THX (HYHKIHI
[IPH Pa3sIHYHBIX 3HAYCHHAX

ko3 dunrenTos. M306paxars Ha
KOOPIHHATHOI ITOCKOCTH IPadHKH

¢$yHROHE: y = X, y= X, y=vx,y=kx|




IlepeuncaaTs cBOHCTBA
paccMaTpHBAEMBIX ) YHKIIHIA.
Hcnoas3oBaTe KOMIIBIOTEP A4
H3yUCHHA CBOICTE (VHKIHH, 3a1aHHBIX
¢opMyIaMH 1714 DOCTPOSHHA HX

rpadHKOB

KorTpoarnas pabora Ne8 1 Temsr §3 KonTponHpoBaTh H OLICHHBATE CBOIO
paboTy, CTABHTE IEIH HA CIEAYIOMHH
3Tan obyHIeHHA

I'maga 6 CTemeHb ¢ meJabIM 10 CTelneHs ¢ IeIbIM NOKAZaTEIEM. Hcnmons30BatTh ONpeacIcHHE H cBoicTRA

DOKAa3aTeJeM CraHgapTHai 3aIHCH YHCTA. PasMeps! CTEIICHH ¢ IETBIM TTOKA3aTENIeM IIpH

8§15 CTrenmeHb ¢ HebIM 5 00BEKTOB OKPYKAIOIIEr0o MHpPA (0T BEMHCICHHAX H IPe00pasoBaHHAX

HOKA3ATe1eM H e€ 37T€MeHTAPHBIX JACTHIT JO KOCMHYECKHX | BRIpayKeHHH. 3aIHCBIBATH OOTIBINHE H

CBONCTBA 00BEKTOB), IMHTEIBHOCTE IIPOIIECCOB B MATBIE YHCIA B CTAHIAPTHOM BHJIE,

47 | OnpeneneHHe CTENEHH ¢ OKPY-KAIOIIEM MHpE. VKa3bIBaTh HX OPAIOK: CPABHHBATE H

LEIBIM OTPHIATEIbHBIM CpofcTBa CTEIIEHH ¢ HEIEIM NOKA3ATEIEM | YIOPANOYHBATE BEIHIHHEL, 3HAYCHHA

[IOKa3aTeleM KOTOPBIX OPeIcTABISHBl B CTAHIAPTHOM

48 | CpolicTBa CTeeHH ¢ IEIBIM BHIE (pa3Mepsl 00BEKTOB B
IIOKAa3aTeIeM OKPYJ(HEDDIEM Ml{pe,. ITHTCIBEHOCTE
816 CrapmapTHBIH BHI THCIA 4 TIPOTEKAOIIHX IPOLECCOB)
49 | ITorATHE CTAHIAPTHOIO
BHIA THCIA
50 | Pemmenune 3azat ¢
OOIBITHME H MATBIMH
THCIAMH
51 | Oyskmmmy=x "m y=x"

H UX CBOHCTBA

KoaTpoasnas paGora Ne9 1 Temsr §3 KoHTponHpoBaTE H OLICHHBATEL CBOKO
paboTy, CTABHTE IEIH HA CIEAYIOMHH
3Tan o0yHeHHA

IlosTOpennE 10 IToBTOpEHHE OCHOBHEIX NOHATHH H IIpeobpazoBEBATE paHOHAIBHEIS

TP —— 1 METOZOB KypcoB 7 H § KIaccos, BEIPAXEHHA, JOKA3EIBATEL TOMIECTBA.




Hroroeaa xoHTponEHAR
pabota

000DIIcHHE 3HAHHH

CpaBHHBATE H YIOPAZOYHBATE
IDefcTBHTENEHEIE UHCIa. HaxooHTs
TEeCATHYIHBIE TPHOTHKEHTA
PAllHOHAIBHEIX H HPPAUHOHAIBHEIX
THcen. BEIMOTHATS HecTOMKHEIE
npeodpa30oBaHHA BEIPAKEHHI,
COIOepHAMHX KBaIpaTHBIE KOPHH.
Pemats 1 HecmenoBaTh KBaJpaTHEIE
ypasHeHHA. PemaTs 3amadm ¢
npuMeHeHHeM dopmyn Buera,
PacKIagsIBaTh HA MHOKHTETH
KBaJpaTHBIH TPEXWICH ¢
HEOTPHUATEILHEIM JHCKPHMHHAHTOM.
Pemats apodHO-parHoHATBHEIE
YPaBHEHHA, CBOAAINHECA K THHEHHBIM
HITH KBaApaTHEIM. Pemmats MeTomoM
[IOJCTAHOBKH CHCTEMEI ABYX YPAaBHCHHI
¢ IBYMA NepeMeHHEIMH. Pemars
TEKCTOBEIE 3a1a47H. PemaTs THHeHHBIE
HEPAaBEHCTBA ¢ OOHOH IepeMeHHOH H HX
cHcTeMEl. UHTATE CBOHCTEA (PYHKIHH 10
eé rpaduxy. MaTepnperupopats
rpad)HKH pealbHBIX 3aBHCHMOCTE.
Hcnoap3oBaTe cBolicTBa CTENEHH ¢
IIeBIM ITOKA3aTeNneM J1A BEITHCICHAH H
npeodpa3oBaHHi BEIpAKEHHIH.
Henoap30BaTh 3alIHCH YHCET B
CTAaHIAPTHOM BHJE JJ1A COIIOCTABICHHA
pa3sMepoB 00BEKTOB B OKPYAAIOIIEM
MHpE, ITHTeTbHOCTH IPOTEKAIOITHX B
HEM npouecccos. Pemars 3agaqn m3
peanbHOH IPAKTHKH.

Hroro:

102




IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMUBbI
7 KIIACC
Kox . .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHNSI OCHOBHOI 00pa30BaTe/IbHOM IPOrpaMMbl OCHOBHOI'O
HPOBEPTEMOTO 00111er0 00pa3oBaHuA
pe3yJbTara
1 Yucna v BIYMCIECHUS
11 BoinonHsATh, coyeTast yCTHbIE M MUCbMEHHBIE TPUEMBI, apu(METHYECKUE IEUCTBUS C pallMOHAIBHBIMU YHCIaMH
12 HaxoauTh 3Hau€HUs1 YUCIOBBIX BBIPAXEHHUH, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI BBIUYMCIICHUS 3HAYCHUH
' JPOOHBIX BBIPAXKEHUH, COAEPIKAILNX OOBIKHOBEHHBIE U IECITUYHBIE IPOOH
13 [Tepexoaute OT OAHOHN (POPMBI 3amucH yucen K Jpyroil (mpeoOpa3oBbIBaTh JECATUYHYIO APOOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECSITHUHYIO, B YaCTHOCTH, B OECKOHEUHYIO AECATUYHYIO IpOOBb)
1.4 CpaBHHMBATh U yNOPAAOYUBATH PALIMOHAJIBHBIE YHACTA
1.5 OKpyriaTh yncna
16 BBITTONHATE MPUKHUIKY U OLEHKY pe3yjbTaTa BBIYMCIICHMI, OLIEHKY 3HAYEHUN YHUCIIOBBIX BBIPAKECHHUU. BBITONHATH
' JENCTBUS CO CTENEHSMU C HATypaJIbHBIMU I10Ka3aTeNsIMU
1.7 [TpuMeHsTh MPU3HAKU JEIMMOCTH, Pa3JI0KEHHE Ha MHOYKUTENIN HAaTypallbHbIX YHCEN
18 Pemarh npakTHKO-OpHEHTUPOBAaHHBIE 3a/auH, CBA3aHHbIE C OTHOLUICHHUEM BEJIMYUH, TPONOPIUOHATEHOCTHIO BEIUYNH,

IIPOLICHTAMH, UHTEPIIPETUPOBATh PE3YJbTAThl PEIICHUS 3a4ad C Y4ETOM OrpaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMHU




paccMaTpuBaeMbIX 00BEKTOB

2 Anrebpanyeckue BhIpaXeHUs

’1 Hcnonp30BaTh aireOpanyecKy0 TEPMHHOJIOTHIO M CHMBOJIMKY, HNPUMEHSITh €€ B IPOIECCe OCBOCHUS Y4EeOHOTO
' MaTepuana

2.2 HaxomuTh 3Ha4ueHNs OyKBEHHBIX BBIPAKCHUN TIPH 33IaHHBIX 3HAYCHHUSIX TIEPEMEHHBIX

23 BrImonHATE TpeoOpa3oBaHus IEJIOT0 BBIPAKCHHUS B MHOTOWICH TPUBEICHUEM IMOJOOHBIX CIaraeMbIX, PacKphITHEM
' CKOOOK

24 BBINONHATE YMHOXKEHHE OJHOYWICHA HA MHOTOWICH M MHOTOWICHAa Ha MHOTOWICH, MPUMEHATh (OPMYJIbI KBaJpara
' CYMMBI ¥ KBaJIpaTa pa3HOCTH

” OcCyIecTBIATh Pa3ioKeHHEe MHOTOUYWICHOB Ha MHOXHUTENM C TIOMOIIBIO BHIHECEHHS 32 CKOOKHM OOIIEro MHOXKHTETS,
' TPYIIHUPOBKH CIaraeMbIX, IPUMEHEHUS (OPMYJT COKPAMIEHHOTO YMHOXKCHHUS

26 [TpumensaTh MpeoOpa3zoBaHUs MHOTOWICHOB IS PEIICHUS Pa3INYHbIX 33]1a4 U3 MATEMATHKH, CMEKHBIX TIPEIMETOB, U3
' peabHOM MPaKTUKH

2.7 Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaIbHBIMU TOKA3aTENSAMHU JUISI TPE0Opa30BaHUs BRIPAKEHUN
3 YpaBHEeHHS 1 HEPaBEHCTBA

31 Pemarr nuHelHBIE ypaBHEHHsI C OJHOW TEpEMEHHOW, MPUMEHsSs MpaBuia MepexoAa OT UCXOAHOTO YpaBHEHHS K
' paBHOCHIILHOMY eMy. [IpoBepsTh, SIBISICTCS JIM YUCIIO KOPHEM ypaBHEHUS

3.2 [TpumeHsTh rpaduuecKkre METO I IPH PEIICHNUN JIMHEWHBIX YPaBHEHUH U UX CHCTEM

3.3 [ToxOuparh npuMepsI Map Ynce, IBISIONUXCS PEIICHUEM JIMHEWHOTO YPaBHEHHSI C IBYMsI IEPEMEHHBIMU

34 CTpouTh B KOOPAMHATHOM MIOCKOCTH TpaduK JTUHEHHOTO ypaBHEHUS C JBYMs MIEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
' NPUBOINUTH TIPUMEPHI PEIICHUST YPAaBHEHUS

3.5 Pemrate cucTembl IByX JIMHEHHBIX YPaBHEHUN C TBYMS NIEPEMEHHBIMH, B TOM YHCIIE TpaQHIECKU




35 CocraBnsaTh M pemath JUHEWHOE YpaBHEHHE WJIM CUCTEMY JIMHEHHBIX YpaBHEHUIl MO YCIIOBHIO 3ajJauH,
' UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJIa4M MOJIY4YE€HHBIH pe3ynbTar
4 Koopaunats! u rpadpuku. OyHKmm
41 N3o00paxkaTh Ha KOOPAMHATHOM MNPSMOW TOYKH, COOTBETCTBYIOIIME 3a/JaHHBIM KOOpAWHATAM, JIy4d, OTPE3KH,
' MHTEPBAJIbL, 3aMIUCHIBATH YUCIOBBIE IPOMEKYTKH HA aIreOpandeckoM s3bIKe
4.2 OTmeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPJUHATAM
4.3 Crtpourts rpaduku nuHeiHbIX QyHkumid. CTpouts rpaduk GyHKIUU Y = [X|
14 OnuceiBaTh C MOMOIIBIO (YHKUMH W3BECTHBIE 3aBHCHUMOCTU MEXIY BEIMYMHAMU: CKOPOCThb, BPEMs, PAcCTOSIHHUE,
' [IEHY, KOJIMYECTBO, CTOMMOCTb, TIPOU3BOIUTEILHOCTD, BpeMs, 00bEM pabOTHI
4.5 HaxonuTh 3HaueHue GyHKIMU 1O 3HAYEHUIO €€ apryMeHTa
16 [Tonumats rpaduueckuii cnoco0 TMpencTaBleHUS W aHanu3a HH(DOpMAIUM, H3BJIEKaTb M HHTEPIPETUPOBATH
' uH(pOpMaLKIO U3 rpaUKOB peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEN
8 KJIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTAThI 0CBOCHHS OCHOBHOI 00pa30oBaTe/1bHOIi MPOrpaMMbl OCHOBHOI'O 00111er0o
MIPOBEPSEMOTO o0pa3oBaHust
pe3yJabTara
1 Yucna ¥ BIYUCICHUS
11 Hcnonp3oBaTh HavyadbHBIE MPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN JJIS CPaBHEHUS, OKPYIJICHUS H

BBIYHCIICHHUM, H300pakaTh TEUCTBUTEIBHBIC YMCIIA TOYKAMU HAa KOOPIMHATHOU TIPSMO

1.2 [IpumeHsTh mMOHATHE apU(METUYECKOTO0 KBAJPaTHOTO KOPHSA, HAXOIUTh KBaJpaTHble KOPHU, HCIHOIB3YS MpU




HEOO0XOIMMOCTH KaJbKYJSATOP, BRIIOJIHATH PeoOpa30BaHUs BBIPAKECHUHN, COEPKAIUX KBAJApPATHbIE KOPHHU, UCTIONb3YS

CBOICTBa KOpHEM

1.3 Hcnonb30Bath 3amucu OOIBIIMX M MAJIBIX YHACEN ¢ TOMOIIBIO AECATUYHBIX Ipo0ei u creneHeit uncna 10
2 AnrebpanuecKue BHIPAKCHUS
y [IpuMeHSTh MOHSATHE CTETICHH C IIEJIBIM IMOKa3aTeJIeM, BBITIOJIHIATH MPEe0Opa30BaHus BhIPAKEHUH, COACPKALUX CTEIICHU
' C IEJIBIM ITOKa3aTeaeM
25 BBITIOTHATE  TOKJIECTBEHHBIC IPEoOpa30BaHMs PAlMOHAIBHBIX BBIPKCHUH HA OCHOBE MpaBHJ JCHCTBHUHA HaJ
' MHOTOYJICHAMH U AIreOpanvdecKuMH IPOO0IMU
2.3 PackitaipiBath KBagpaTHBIN TPEXUIEH HA MHOKUTEIN
24 [TpumensTh peoOpazoBaHUsl BHIPAKEHUHN ISl PEIICHUS Pa3IMYHbIX 3373y U3 MaTEeMaTHKH, CMEXHBIX MPEIMETOB, U3
' peaIbHON IPAKTUKH
3 YpaBHEHUS U HEPAaBEHCTBA
31 Pemate nuHEHHBIE, KBaJpaTHbICE YpPAaBHEHUS W PALHUOHAIBHBIE YPABHEHWS, CBOASIIMECS K HHUM, CHUCTEMBI JBYX
' YpaBHEHUH C ABYMS IEPEMEHHBIMU
[TpoBoaMTH MpoOCTEHIINE UCCIIEOBAHNUS YPaBHEHUN U CHCTEM ypaBHEHUH, B TOM YHCIIe C IPUMEHEHHEM IpaduuecKux
3.2 MIpEACTAaBICHHH (yCTaHABIMBATh, UMEET JIM YPaBHEHUE WJIM CHUCTEMa YpaBHEHUMN PEIICHUS, €CJTH UMEET, TO CKOJIBKO, U
npouee)
33 [Tepexoauthb OT CcIOBECHOH (HOPMYIUPOBKH 3a/1a4H K €€ anreOpandeckoil MOAENIH ¢ MOMOIIBI0 COCTABJICHHS ypaBHEHUS
' WJIM CUCTEMBbI YPABHEHU, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN PE3yIbTaT
[IprMeHsATh CBOMCTBA YHMCIOBBIX HEPABEHCTB [JIi CPaBHEHMS, OILIEHKHM, pElIaTh JIMHEWHBIE HEPABEHCTBA C OJHOM
3.4 MEPEeMEHHON M WX CHCTEMBI, JaBaTh TpadUUYEeCKyl HIUTFOCTPAIlMI0O MHOXKECTBAa pPEIICHUN HEpaBEHCTBA, CHCTEMBI

HEPABEHCTB




4 DOyHKIUH

41 ITornMaTs U UCIIOJIB30BATh (bYHKHHOHaJ'ILHBIe IOHATHA N A3BIK (TepMI/IHH, CHMBOJIMYCCKUC 0603Ha‘ICHI/I${), OIIPECACIIATh

3HaYeHHe (PYHKLUH 110 3HAUCHHUIO apTyMEHTa, ONPEACIATh CBOMCTBA (PYHKINH 110 €€ TpaduKy

Crpoutsb rpaduku 37IeMeHTapHbIX (GYHKINN BUIA:

y=k/x

4.2 y

k/x

, Y =X2,y = X3, Y = [X|, onuCBIBaTh CBOMCTBA YMCIOBOIN PyHKIMH 110 €€ TpaduKy

9 KJIIACC
Kon . .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
NMpoBepPsieMOro
poBep 00111er0 00pa3oBaHuA
pe3yJabTara
1 Yucna v BEIYUCICHUS
1.1 CpaBHUBATH U YIIOPSAIOUNBATH PAIIHOHANBHBIE U UPPALIMOHALHEIE YUCIIA
BoinonusaTe apudmernyeckue AEWCTBUS C PAlMOHAIBHBIMH UYMCIAMM, COUETasl YCTHbIE W MUChbMEHHBbIE IMPUEMBI,
1.2
BBITIOJHATH BBIYUCIICHUS C HPPAIIMOHATBHBIMU YHUCITAMH
1.3

HaXO)II/ITI) 3HAYCHMS CTETICHEH C T ECJIBIMHU ITOKA3aTCIIIMU 1 KOpHCfI, BBIYUCIIATH 3HAYCHUA YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4 OKpyrisiTh [JEHCTBUTENBHBIE 4YHCIA, BBINOJHATH NPUKUAKY pe3yibTaTa BBIUMCICHUM, OLIEHKY YHCIIOBBIX




BBIPAXKEHUI

2 VYpaBHEeHMS U HEpaBEHCTBA
’1 Pemare nuHEHHBIE M KBaJgpaTHbIE YpPAaBHEHUS, YPaBHEHMS, CBOAAIIMECS K HUM, INpocTeimme ApoOHO-
' panroHaIbHbIC YPaBHEHUS
’0 PemaTe cucTeMbl BYX JMHEHHBIX YpPaBHEHUH C JBYMS NEPEMEHHBIMH M CHUCTEMBI JBYX YPaBHEHHH, B KOTOPBIX
' OJTHO ypaBHEHHUE HE SIBISETCS JIMHEHHBIM
’3 Pematp TekcTOBBIC 334K anreOpanuecKUM CIOCOOOM C TOMOIIBIO COCTABIICHUSI YPABHEHUS MJIM CUCTEMBI JABYX
' YPaBHEHUIA C IByMs IIEPEeMEHHBIMU
[IpoBoanTh mpOCTEHIIE HCCIEAOBAHUS YPAaBHEHHWH W CHUCTEM YpaBHEHHWH, B TOM 4YHCIE C HPUMEHEHHEM
2.4 rpaduuecKux MpecTaBIeHUH (HanpuMep, ycTaHaBJIMBaTh, UMEET JIM ypaBHEHHE WM CHUCTEMa YpPaBHEHUN pelIeHus,
€CJIM UMEET, TO CKOJIbKO)
”E Pemate nuHeliHble HepaBeHCTBA, KBaJlpaTHbIE HEPABEHCTBA, M300pa’kaTh pEICHHE HEPABEHCTB Ha YMCIIOBOU
' HpSMOI, 3aITUCBIBAaTh PEIlIeHHE C TTOMOIIbI0 CUMBOJIOB
” 6 Pemate cuctembl JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIOYAIOLIME KBAaJpaTHOE HEPAaBEHCTBO,
' n300pakaTh peleHre CUCTEMbl HEpPAaBEHCTB Ha YMCIIOBON MPSMOA, 3aIIMCHIBATh PEIICHHE C IIOMOIIbIO CHMBOJIOB
2.7 Hcnonp3oBaTh HEpaBEHCTBA IPU PELICHNUHU Pa3IMYHBIX 3a/1a4
3 OyHKITUN
Pacno3naBare (yHKIMHM H3y4eHHBIX BHAOB. [lOKa3pIBaTh CXEMAaTHYECKH pACIONIOKEHHE Ha KOOPJMHATHOU
3.1 wiockoctu TpadukoB GyHkuuit Buma: Y=KX, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBHCHMOCTH OT 3HAYCHHI
K03 (UIIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKLIUI
3.2 [Toka3pIBaTh CXeMaTUYECKH PACIIONIOKEHUE HAa KOOPAUHATHON TIIOCKOCTH rpadukoB pyHKuuil Buaa y = VX, y = [x| u




OTHMCHIBATh CBOMCTBA (DYHKITHIT

Crpouth 1 M300paXkaTh CXEMaTHYECKU Tpa(uKH KBaJpaTUYHBIX (YHKIMH, OMUCHIBATH CBOMCTBA KBaJPaTHUYHBIX

33 byHKUIMi o UX Tpadukam

34 Pacno3naBate kBagpaTuuHyro (QYHKIHIO IO (popMysie, IPUBOAUTH IPUMEPHI KBaAPATHUHBIX (YHKIUN U3 pealbHOU
' KHU3HH, GU3UKH, TEOMETPUHU
4 Apudmerndeckas 1 reOMETpUIECKast IPOTPecCuu

4.1 Pacnio3naBate apupMeTHYECKYIO0 M TE€OMETPUUECKYIO IPOrPECCUU MPH pa3HbIX CIIOcO0ax 3a1aHus

42 BBINMONHATE BBIYMCIEHUST C HWCHOJB30BaHUEM (GOpMYT N-TO WieHa apupMETHYECKOW W T'eOMETPHUYECKOM
' Iporpeccuii, CyMMbI IIEPBBIX N YJICHOB

4.3 N306paxaTh uiaeHbl NOCIEI0BaTEIbHOCTH TOUKAMHU Ha KOOPIUHATHOM IIOCKOCTH

4 Pemate 3amaun, cBsi3aHHbIE C YHCIOBBIMM IOCJIEIOBATENBHOCTSAMHU, B TOM YHCIE 3aJa4d U3 peaJbHOM XKU3HH (C

MCIIOJIb30BaHUEM KaIbKYJIATOPA, HUPPOBBIX TEXHOJIOTUM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
1 Yucna u BBIYUCIEHUS
JpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0] OT OAHON (OPMBI 3aMUCH
11 npobeit k apyroi. I[loHsTHe palMOHANBHOTO 4YMCIA, 3alUCh, CPaBHEHUE,
YIOPSAOYMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmernueckue AeUCTBUS C pallMOHAIbHBIMU YnciIaMU. Perienne 3a1ay us
' peasbHOM MPaKTUKU HA YaCTH, Ha IpoOH
13 CreneHb C HaTypalbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeoOdpazoBaHHe
' BBIPQ)KEHUI Ha OCHOBE OTIPENICIICHNS, 3aIUCh OOJIBIINX YHCEIT
v [TponieHTHI, 3amUCh MPOLEHTOB B BHJE IpoOU U poOU B BUJAE IPOLICHTOB.
' Tpu OCHOBHBIE 33/1a4y HA MIPOLIEHTHI, PEILICHUE 331a4 U3 PEAIbHOM MPaKTUKU
15 [IpumeHeHHe TPU3HAKOB  JEJIMMOCTH, Pa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHBIX YUCEIl
16 PeanbHple  3aBUCMMOCTH, B TOM 4YHciae THpsMas U oOpaTHas
' MPOMOPLIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 IlepemeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAKEHUS C NIEpeMEHHOU. JlomycTumble
' 3HAYEHUS NIEPEMEHHBIX
25 [IpencraBieHre 3aBUCMMOCTH MEXJy BeIMYMHAMU B BUAE (HOPMYIIBL.
' Beruucnenus no gpopmynam
23 [TpeoOpa3oBanue  OYKBEHHBIX  BBIPOKEHHH, TOXXIECTBEHHO  DPAaBHBIC
' BBIPAXKECHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM IT0KA3aTEIEM
’5 OpnHounensl U MHOroueHbl. CreneHb MHOrowieHa. CliokeHue, BHIYUTaHUE,
' YMHOXEHHE MHOTOJIEHOB
26 @opMysbl COKpPAIIEHHOTO YMHOXKEHUS: KBaJApaT CyMMbI U KBaJpaT pa3HOCTH.
' dopmyiia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOWICHOB HA MHOXKUTEIIH
3 VYpaBHeHUA




VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBuia MpeoOpa3oBaHMsl YypaBHEHUS,

3 PaBHOCUJIBHOCTb YPaBHEHUU
3.9 JIuHeilHOE ypaBHEHHME C OJHOW NEPEMEHHOW, YHCIIO KOPHEH JIMHEHMHOTO
' YPaBHEHHs, PELICHUE JINHENHBIX YPABHECHUM
33 CocraBieHne ypaBHEHUN IO YCJIOBUIO 3a/a4yd. PelleHne TEKCTOBBIX 3a1ad C
' IIOMOILBIO YPAaBHEHUI
3.4 JluneliHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUH C JBYMsl I€peMEHHbIMHU. Pemienue
3.5 CHCTEM ypaBHEHUH CrOcOOOM IOJCTaHOBKHU. IIpumepsl pemeHust TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara ToYkH Ha IPSIMOMA
4 YucnoBsle NPOMEXYTKU. PaccTosiHue Mexay ABYyMsI TOUKaMM KOOpAWHATHON
' IPSAMOM
43 [TpsimoyronbHast cuctema koopauHar, ocu Ox u Oy. AGcrucca U opanHaTa
' TOYKHM Ha KOOPJUHATHOM IUIOCKOCTH
A4 [Tpumepsl rpadukoB, 3aiaHHBIX (GopMmynamMu. UTeHue rpadukoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynxuun. I'papux Gynkiuu. CoiicTBa pyHKIMH
4.6 Jlunelinas @ynkuus, e€ rpaduk. I'padux yHkum y = [x|
A7 ['paduueckoe pemieHue JMHEHHBIX YpPaBHEHUH M CHCTEM JIMHEWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCTIECHUS
11 KBanpatnsiit kopenb u3 uucna. IloHstue 00 wuppalMOHAIBHOM YHCIIE.
' JlecaTUUHbIe TPUOJIMKEHUS UPPALMOHATIBHBIX YHCEI
CpoiicTBa apudMeTHUeCKUX KBaJIpaTHBIX KOpPHEW W HMX NPUMEHEHUE K
1.2 Mpeo0pa30BaHUIO YUCIIOBBIX BBIPAXEHHUHN U BBHIYUCICHUSIM. JefCTBUTEIbHbBIE
qucia
1.3 Crenens ¢ nenplM MokasareneM u e€ cBoiictsa. CTaHaapTHas 3aluch 4ucia




Anrebpanyeckue BbIpaXKEHUS

2.1 KBagpartHslil TpéXuiieH, pa3iokeHue KBaJpaTHOTro TPEXUIEHa Ha MHOKUTEIN
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ajire0OpandecKkoi 1poou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei
24 PanvionansHbIE BRIp@KEHUS U UX TIPEOOpa3oBaHue
3 YpaBHEHHS U HEpAaBEHCTBA
31 KBagpatHoe ypaBHeHue, ¢Gopmynaa KOpHEH KBaJIpaTHOTO YpaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHUi, CBOIAIIMXCS K IMHEHHBIM U KBaIpaTHBIM
3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS
I'paduueckas uHTEpnpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMU U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IlepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEpPEMEHHBIMU
3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom
3.6 YucaoBbie HEPABEHCTBA U MX CBOWCTBA
3.7 HepageHcTBO ¢ 01HOM ITEpEMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuneliHbIe HEPABEHCTBA C OJJHOM IIEPEMEHHOU
3.10 CucreMbl TUHEMHBIX HEPABEHCTB C OJIHOM MepeMEHHON
4 OyHKIMH
41 Ilonartue ¢ynkuun. OOnacTe oOmNpeAereHUs U MHOXKECTBO 3HAYCHHUH
' ¢ysaxuu. CriocoOsl 3a1aHus PYHKIMMA
4.2 I'paduk pynkumu. YreHue cBOMCTB GyHKIUH 110 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GyHKIIHM, OTpaXaroUX pealbHble IPOLECCH
44 OyHKIIUN, OMUCHIBAIOIIAE TPSIMYI0 W OOpaTHyl0 MPONOPIHOHAIBHBIC
' 3aBHCUMOCTH, UX I'pauKu
45 Oyukmmu y =Xx2, y = X?
4.6 Oyukuuu y = [x, y = |x|
4.7 I'padmueckoe pemieHne ypaBHEHUN U CUCTEM ypaBHEHUI

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

1 Yucna v BBIYKCICHUS
11 ParonaneHble ymMcTa, MppalMOHANbHBIE 4YHCNIA, KOHEYHbIE U OECKOHEUHBIE
' JeCATUYHBIE JPOOU
MHOXecTBO 1eHCTBUTENbHBIX YHCEN, JEHCTBUTENIbHBIE YHCTIa KaK OECKOHEUHbIE
12 JeCATUYHbIe ApoOu. B3auMHO 0JJTHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM
' JEHCTBUTEIBHBIX YMCE U KOOPAMHATHOMN NpsAMoil. CpaBHEHME EHCTBUTEIIBHBIX
qrcen
13 Apudmernueckue 1eHCTBHS C ICHCTBUTEIBHBIMHI YHCIAMH
Wsmepenusi, npubimxenus, oeHKd. PazMepbl 00BbEKTOB OKPYKAIOLIET0 MHpa,
14 JUINTEJIBHOCTh IPOLECCOB B OKpyxkarwomeMm wmupe. [IpubnnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOIkeHus. Okpyrienue yucen. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUN
2 VYpaBHeHUs U HEpaBEHCTBa
2.1 VYpaBHEHUS ¢ OAHOM IEpEMEHHON
2.2 JInnelinoe ypaBHeHue. PemieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWUHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAIIUXCS K KBaJAPATHBIM
04 bukBanpatHoe ypaBHeHHe. IIpuMepbl pelIeHHs YpPaBHEHHM TpPETbeH H
' 4eTBEPTON CTENEHEN pa3I0KEHUEM Ha MHOXKUTEIIN
2.5 Pemenue 1poOHO-paliiOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €r0 rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMU
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3 DOyHKIUH

31 KBanparnunas ¢ynkoms, e€ rpadpuk u cBoiictBa. [lapaboma, KoopauHATHI
' BEPIINHBI TapadoIbl, 0Ch CHMMETPUH TapadoIIbl

3.2 I'paduku pynximii y=Kkx, y=kx+b 1 ux cpoiicra

3.3 I'paduku dpynkmii y=K/X, y = X° u ux cBoicTpa

3.4 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 YucnoBble IOCIIEI0BATEIBHOCTH

i1 Omnpenenenne u crocoObl 3alaHKs YUCIOBBIX MOCIIEAOBATEIBHOCTENH. 3aaHne
' MOCIIE0BATEIFHOCTH PEKYPpPEHTHOM (hopmyInioit U popmymoii N-To daeHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(pMeTHUECKOM
' HPOTPECCUU, CyMMBI IIEPBBIX N YWICHOB

43 ['eomerpuueckas mnporpeccus. Dopmynsl N-rO  4wieHa T'€OMETPUYECKON
' IPOTPECCUU, CYMMBI IIEPBBIX N YICHOB

A4 N300paxkeHne uiaeHOB apU(PMETHUECKOM U TIEeOMETPUYECKON Iporpeccuit
' TOYKaMH{ Ha KOOPJMHATHOM IIIOCKOCTH. JIMHEHHBIH 1 SKCIOHEHIIMAIBHBIN POCT

4.5 C1o’xHbI€ POLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOT'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; YMEHHE UCIOJIb30BaTh IpapUuecKoe MpeiCTaBIeHUe MHOKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUH 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOpPECMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbICKA3bIBAHUA, IIPHUBOAUTL IIPUMEPbI W KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NMPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJIb 4YHCIA, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apuU(QMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
NpSIMOW, OKpYIJISATh YHUCIA; yYMEHHE JeNaTh TNPUKUIKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apupMeTUYECKU KBaJApPaTHBI KOPEHb, MHOTOUIEH, ajnreOpanyeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypallbHOM CTeneHu
OoJbIlle €AWHMITBI, YMEHHE BBIMOJNHATH pacy€Thl MO (opMysam,
npeoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCI€ C UCHONIb30BaHUEM (OpMYT pa3HOCTH KBAJApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUEC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJApPATHHIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHECHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIO0JIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS PEIICHHM

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHAIBHOCTD, JTHHEHHAs (YHKIMS, KBajpaTuuHas (QyHKIH,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEIMETOB W peajbHOW JKU3HH, YMEHHE BBIPAXKAThH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

YMenmne ONneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3a/ay, B TOM YHCIe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JIUYHBIMU U
ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl IO YCIOBHIO 3ajJayd,
HCCIIEIOBaTh MOJIyYEHHOE PEIleHUE W OLEHUBATh MPaBIONOA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeanaHa, OMCCEeKTpUca U BBICOTA TPEYrOJIbHHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomM0O, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB GUTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPSAMOW; YMEHHE DPACIO3HAaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLICHUBATh pa3Mephl MPEIMETOB U 00BEKTOB B OKpY’KarOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI JJIA MPEICTABICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee U HaMMEHbIee 3HAUCHHs, pa3Max YHCIOBOrO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL




15

16

nH(popMalno, MPEACTaBICHHYI0 B TalOiaMIax M Ha Jguarpammax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEATbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIIEMEHTApHBIA HCXOM)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peuiaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBWjia YMHOXKEHHS; YMEHHUE OLECHHMBATh BEPOATHOCTH PEATBHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUSA MAaTE€MaTUKU KaK HAYKH, IPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHbIE
' MIEPUOINICCKHE POOH

13 Panuonanenple  yMcna. Apu@MmeTHdeckue ONepaluud ¢ PalUOHAIbHBIMU
- YyHClIaMu

14 JeiicTBuTtenpHble umciaa. ApupMeTHYECKHe OIlepaluud ¢ JAeHCTBUTEIbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIa OKPYIJICHUS, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenbp ¢ nenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
- CBoiicTBa CTENEHH

2.3 MHorousneHs!

2.4 Anrebpanueckas ApoOb

”5 ApudpmeTnueckuii  KOpeHb ~ HATypajlbHOW  CTEIEHHU. HeuictBus ¢
' apupMeTHYECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHUS U HEpPAaBEHCTBA

31 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHUCTEMBI M COBOKYNHOCTHU
. yYpaBHEHUHU

39 Lenbie u apoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN

4.2 Apudmernueckas U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX




MPOLIEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapToBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



