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MNOACHUTEJBHASA 3AIINCKA

Anrebpa sABIsE€TCSs OJHHMM U3 ONOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE JPYTHX TUCIHUILINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
IPOAODKEHUS 00pa30BaHUS U B MTOBCEAHEBHOM kU3HU. PazButue y oOyuaronmxcs
HAy4YHBIX MPEACTABICHUN O MPOUCXOKACHUU U CYIIHOCTH anreOpanyecKkux
abcTpakiuuii, cnocode OTpakeHUs MATEMaTUYECKONW HAYKOH SIBJIEHUI U MPOLIECCOB
B MPUPOJEC W OOIIECTBE, PO MaTEMaTHUYECKOrO MOCIMPOBAHHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIUMBIX AJIs aJalTalliyd B COBPEMEHHOM LIU(POBOM
obmectBe. M3yueHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMs HaOJI0/aTh,
CpaBHMBaTh, HAaXOJWUThb 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBbIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHO OOOCHOBBIBaTh CBOU JCHCTBHSI ¥ BBIBOPBI,
dbopmynupoBath yTBepxkacHUsA. OCBOEHUE Kypca alireOpbl 00eCreunBaeT pa3BUTHE
JOTHYECKOr0 MBIIUIEHUS] OO0YyYarolMXCs: OHM HCHOJB3YIOT JAECIyKTUBHBIE U
UHAYKTUBHBIE PACCyXJIeHUs, 0000LIEHNE U KOHKPETU3alHI0, a0CTparupoBaHue u
ananoruto. OOydeHwe  airedpe  MOpeANojaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITENIFHOM  JIEATEIBHOCTH OOYYarOMIMXCs, TOTOMY CaMOCTOSITENIbHOE
peleHune 3aa4 SABISETCS peann3alieil qesTeIbHOCTHOTO IPUHIINATIA 00yUeHUSI.

B crpyktype mnporpammbl ydueOHOro kypca «Anredpa» sl OCHOBHOI'O
o0miero o0pa3oBaHNs OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUYECKUE
auHUH: «Yucaa ¥ BEIYHCICHUSN, «ANreOpandecKkie BBIPAKEHU», «YPaBHEHUS U
HepaBeHCTBa», «DyHkimm». Kaxgas w3 3THX Coaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3yUEHUsl Kypca, B3aUMOACHCTBYS €
IpyrMMH €ro JHHUAMH. B Xone wu3ydeHuss ydeOHOro Kypca O0OydarommMmcs
IPUXOJIUTCS JOTHUYECKU PacCyKAaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 9TUM B TMporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpBIE OCHOBBI JIOTMKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pazjenax
MaTEMaTUYECKOT0 00pa30BaHUs U CHOCOOCTBYIOIIME OBJIAJICHUIO O0YYAIOIIMMUCS
OCHOB  YHUBEPCAJIBHOTO  MaTemaTuueckoro ssbpika. CopepkaTrenpHOW |
CTPYKTYpPHOM OCOOEHHOCTBIO yuyeOHOTro Kypca «Auredpa» SBISETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMH «YuWcia W BBIYHCICHUS» CIYKUT OCHOBOW st
JaNbHENIIEr0 U3yYyeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYyYarOLIUXCs
JIOTHYECKOr0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsl IOBCEAHEBHON
KU3HU. Pa3BUTHE MOHATUSA O YUCIIE HA YPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YHCIaMH, (HOPMHpPOBAHHEM
NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpPLIEHUE OCBOEHUS YHCIOBOMN
JUHUHA OTHECEHO K cpeiHeMy o01iemMy 00pa3oBaHUIo.



Copepxanue AByX anreOpandeckux JUHUN — « ANTreOpanyecKre BhIPaXeHHsD)
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIMIMXCS
MaTEMaTUYECKOIo amnmnapara, HeOOXOAUMOIo JUIsl pelIeHHs 3ajad MaTeMaTHKH,
CMEXHBIX IPEIMETOB U IPAaKTHUKO-OPUEHTUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 0011ero o0pa3oBaHusl y4ueOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHUE MAaTEeMaTUKH Kak
A3bIKa ISl TIOCTPOEHHUS MaTeMaTUYECKUX MOJeNed, OMUCAaHUS TPOIECCOB U
ABJIEHUN peanbHOro Mupa. B 3amaum oOydeHust anreOpe BXOASAT TaKxkKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATUKH, U OBJAJCHHUE HaBBIKAMU
JeAYKTUBHBIX paccyxaeHuii. [Ipeo6pa3zoBanne cUMBOJIBHBIX (OPM CITOCOOCTBYET
pa3BUTHIO BOOOPaKEHUs, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Conepxanue QyHKIMOHANbHO-TpaUUECKON JIMHUU HALEJIIEHO Ha MOJy4YeHUe
oOyJaroluMuCs 3HaHUW O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTH4ecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIICIOBAHMS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUIN B IPUPOJIE
u obmiectBe. M3yueHue martepuana CIOCOOCTBYET Pa3BUTHIO Yy OOy4YarOMIMXCA
YMEHMSI UCIOJIb30BaTh Pa3IMUHbIC BbIPA3UTEIbHBIE CPEICTBA S3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, TIpauueckue, BHOCUT BKJIal B (opmMHupoBaHHE
IPEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTUN IUBUIM3ALMH U KYJIbTYPBbI.

CornacHo yueOHOMY ImlaHy B 7-9 kjaccax wu3ydaercs Y4eOHbBIH Kypc
«Anredpa», KOTOPBIA BKIIOYAET CIEAYIOIIME OCHOBHBIC PAa3felibl COICpPKaHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAKEHUSD), «YpaBHEHUS W
HEPaBEHCTBA», « DYHKIIMMY.

Ha usyuenue yueOHOTO Kypca «Anredpa» orBoautcst 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kimacce — 102 4gaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B Hefieui0).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Yucaa v BBIYMCICHUSA

Jpo6u OOBIKHOBEHHBIE M JECSITHYHBIE, TIEPEXO] OT OJHOW (OpMBI 3amUCU
npobeit k apyroi. IloHATHe palMOHANBHOTO YHCIA, 3aluch, CpPaBHEHUE,
YHOOPSAIOYMBAHUE  pAlMOHANBHBIX uuceld. Apudmernyeckue JEHUCTBUS €
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM IIOKa3aTeJeM: OIpeelieHue, NpeoOpa3oBaHHe
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
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
HaTypaJbHbIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4HClIe TpsiMas ©W  oOparHas
IIPONIOPLIHOHAIBHOCTH.

AuredpanvyecKue BbIPpaKEHUA

IIepemeHHbIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUSI C IEPEMEHHOM. JlomyCcTUMBIE
3Ha4YeHHus rnepemeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJIE
dbopmynbl. Beraucienus no dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIP@KEHMS, MpaBWIa MpPeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoiICTBa CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHouwiensl 1 MHOTOWIEHbl. CtenieHb MHOrowieHa. CiioxeHue, BbIYUTAHUE,
YMHOXEHHE MHOTOWICHOB. DOpMysbl COKpPAIEHHOIO YMHOXEHHS: KBaapar
CyMMBbl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajapaToB. PaznoxeHue
MHOT'OYJIEHOB HA MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YpaBHEHHWs, TMpaBWia MpPeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHE C OIHOW MEPEMEHHOM, YHUCIIO KOPHEH JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Perenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO YPaBHEHUM.

JluneitHOe ypaBHEHHE C ABYMS MEPEMEHHBIMH U ero rpadpuk. Cuctema IByX
JIMHEWHBIX YPABHEHUW C JBYMsI IEPEMEHHBIMHU. PellleHne CHUCTEeM ypaBHECHUU
CIIOCOOOM MOACTaHOBKHU. IIpuMepbl pelieHusi TEeKCTOBBIX 3aJad C MOMOIIBIO
CUCTEM YPaBHEHUM.

DOyHKIUU



Koopaunara Touku Ha npssMou. UncinoBble IPOMEXYTKU. PaccTosiHne MexIy
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHaTa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenue rpadukoB peanbHbIX 3aBucuMocTed. Ilonstue ¢ynkuun. I['paduk
¢bynxun. CpoiictBa Qynkimid. Jluneitnas @ynkuus, e€ rpaduk. ['padux dyHkimm
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHUH WM CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KVIACC

Yucia 1 BbIYMCICHUS

KBanpatubiii kopeHp u3 uucia. [loHsTHe 00 UpPpaUMOHATIBLHOM YHUCIIE.
JlecsiTuuHble TPUOIMKEHUST UppallMOHANIbHBIX ynce. CBolcTBa apupMeTHIECKIX
KBaJPAaTHBIX KOPHEW U X MPUMEHEHHE K TPEOOPa30BaHUIO YHCIOBBIX BhIPAXKEHUIN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

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

AnredpanvyecKue BbIPAKEHUSA

KBagpaTHbIl  TpEX4seH, pa3JIoKEHHE KBAJPATHOIO  TPEXWIEHA Ha
MHOKHUTEJIN.

Anrebpandeckast J1podb. OCHOBHOE CBOMCTBO anreOpanueckoil apoowu.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JI€JICHHE anreOpandyeckux JapoOei.
PanmonanbeHble BEIpaKEHUS M UX NpeoOpa3zoBaHUeE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Gopmysia KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Pemenne ypaBHeHHM, CBOASIIMXCS K JJUHEWHBIM U KBAJIPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPAaBHEHUS.

['padmyeckass uHTEpIpeTals YpaBHEHUN C JBYMSI IEPEMEHHBIMH U CHCTEM
JVMHEMHBIX YpaBHEHUU C JABYMsl IE€peMEHHbIMU. lIpuMepsl pelieHuss cucreM
HEJIMHEHHBIX YPaBHEHUH C IByMs MT€PEMEHHBIMU.

Pelienre TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA. HepaBEeHCTBO ¢ OIHON MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OIAHOM IEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM.

DyHKUIMHA

[Tonsitue ¢ynknun. OONacTh ompeAeneHuss U MHOXKECTBO 3HAYCHHH
¢yuxun. CrnocoObl 3a1a0us QyHKIUH.

I'paduk Pynkuun. Yrenue cpoiictB ¢(yHkuumu mo e€ rpaduky. Ilpumeps
rpadukoB GyHKIHMA, OTPaXKaIOIIKUX peabHbIE MPOIECCHI.



OyHKIMY, OMNUCHIBAIOIIME TNPSIMYI0 M OOpaTHYI MPOMOPLMOHATIBHBIE
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, Yy = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie yKcna, UppallMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIC
JeCATUYHBIE APpoOu. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXECTBOM JEHUCTBUTEIIBHBIX YHCEN U KOOPAUHATHON MIPSMOIA.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIbHBIMU YUCIIAMU.

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

[TpubnnkE€HHOE 3HAUEHHE BEIIMYMHBI, TOYHOCTh NpUOIKeHUs. OKpyTieHe
yucen. [[puknaka u orieHka pe3ynbTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K JUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUN, CBOMSIIMXCS K KBaAPaTHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPEThEW M YETBEPTOU
CTETICHEN Pa3JI0)KEHNEM Ha MHOXKHUTEIH.

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 U3 KOTOPHIX JIMHEHHOE, a Japyroe — BTOpoil creneHu. ['paduueckas
MHTEPIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3aj1a4 alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpHpeTalnss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

DyHKIMHA

KBagparuuynas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapabona, KoopauHATHI
BEPILMHBI Tapaboibl, OCb CAMMETPUU TapadoJIbL.

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

YuciioBbIe MOCIE10BATEILHOCTH U MPOrPecCuu



[ToHsiTHE YMCITIOBOM MOCIENOBATEIBLHOCTH. 3aJaHHUE IOCIEI0BATEIBHOCTH
PEKyppEeHTHOH (popMyioit u HopMyIoi N-To YiieHa.

Apudmernueckass U reoMmeTrpuueckas nporpeccuu. @opmynsl N-ro WieHa
apru(pMETUIECKON U TeOMETPUUECKON MPOTrPeCCUil, CyMMbI TIEPBBIX N YJICHOB.

N3o0paxkeHne uieHOB apru(METHUYECKOH M TeOMETPHUUYECKOM IPOTrpecCHid
TOYKaMHM Ha KOOPJMHATHOW IUIOCKOCTH. JIMHEMHBIM M 3KCIIOHEHIIMAIBHBIM POCT.
CnosxHbIE IPOLIEHTHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMPEACTaBICHHEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHMsI Ha MPOTSHKEHUHM BCEHM JKMU3HU MJis yCHEIIHOM NpodeccruoHalbHON
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
Ipe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKa, MPUPOJBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTHU4YECKON KYJbTYypOH KakK CPEACTBOM
IIO3HAHWS MHpA, OBJIAJICHUEM IPOCTEUIIMMM HaBBIKAMU HCCIIEI0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBIO TMPUMEHSATh MaTeMaTH4YeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUSA  3J0pOBOro  oOpa3a JKM3HM  (370pOBOE  ITMTaHME,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY ¥ TAKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTAaIlMel Ha NMPUMEHEHNE MAaTeMaTUUYSCKUX 3HAHUM JIJIS PEIICHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIOIICH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCIEACTBUN MJII OKpPY’XKaloIIeH Cpeabl, OCO3HAHUEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHAIIMMCH YCJOBHSAM COLMAJBLHON M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS] U JeUCTBUSA, (HOPMYJIHMPOBATH U OIEHUBATh PUCKU U
MOCJIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jilornueckue JaeicTBuA:

e BBIBJISATh U XaPAKTEPU30BAThH CYIIECTBEHHBIC NMPU3HAKA MATEMATUYECKUX
OOBEKTOB, TIOHATHUM, OTHOLICHUM MEXITYy MOHATUIMHU, (HOPMYIUPOBATH
ONpPEAECICHUS] TOHATUM, YCTAHABIMBATh CYILIECTBEHHBIM  IPU3HAK
KIaccu(uKanyu, OCHOBAHUSA JUIsi OOOOIICHWS W CpaBHEHUS, KPUTEPHUH
MMPOBOJIUMOTO aHAJIN3A;

e BOCHPUHUMATH, (OPMYIHpPOBaTH U  MPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPJUTENbHbIE W OTpHUIIATENIbHBbIC, €IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISIBIISITH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3AKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTUYECKUX (PaKToOB, BBICTpaMBaTh AapryMEHTALMIO, IPUBOAUTH
IpPUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIMIO, MHEHHE;

IPOBOAUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IIJIaHY HECJIOKHBIN
HKCIIEPUMEHT,  HEOOJBIIOE  HCCIAEAOBAHME 1O  YCTAHOBJICHHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTH WH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOHMpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JuarpaMMaMmH, WHOW rpadukod U HX
KOMOHMHAIUSIMU,

OIICHMBATh HAAEKHOCTh WH(MOpPMAIMU TIO KPHUTEPHUAM, MPEATIOKCHHBIM
YUUTEIEM UIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOIIEHHMS, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJICH, HAICICHHBIC Ha MOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3a/ay;

IPUHUMATh LEIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATh OPraHU3aALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00CyXKIaTh IPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUS HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TpyHmoBbIX (opmax pabotsl (00cyxkaeHus, oOMeH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIPyTU€), BBINOJHATH CBOK YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMHU KOMaHIbl,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIHO COCTABJIATH IUIAH, AJITOPUTM PELIEHUs 3a1adyu (WM €ro
YacTh), BBIOMpATh CIOCOO pEMICHUS C y4ETOM HUMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTHUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ynbTaTa pelieH!sl MaTEMaTUYECKOM 3a1a4H;

NpEeABUACTh TPYJHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh MpPH PEIICHUH
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENHCTB, HAWJEHHBIX OUIMOOK, BBISIBJICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa AESATEIBHOCTU MOCTABICHHOM LIENN
U YCIIOBUSIM, OOBSCHATD NPUYUHBI TOCTHXKEHUS WU HEJOCTUKECHHS LENH,
HAXOJUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjacce OOyYarONIMICS TOJYYHUT CIETYIOIINE
MpPEIMETHBIC PE3YJIbTATHI:

Yuciia 1 BLIYMCTIEHUS

BrITIONTHSTH, cOYeTass YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YUCIIOBBIX BBIPAKEHUN, MPUMEHSATH pPa3HOOOpa3HbIE
CIIOCOOBI U MPUEMBI BBIUMCICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHUM, COJIEpKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIE JPOOH.

[lepexoguTh OT 0fHOM (OPMBI 3aMMHCH YUCEN K JPYroil (mpeoOpa3oBHIBATH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO JIPOOB).

CpaBHUBATH U YIIOPSAIOYMBATH PAllUOHAIIBHBIC YUCIIA.

OKpyIJISITh YuCHa.

BBINOMHATS TPUKHUIKY U OLIEHKY PE3yJIbTaTa BRIUMCICHUH, OIIEHKY 3HAYCHUIM
YHUCJIOBBIX BbIpaKEHUI. BBIMOIHATH JAEUCTBUS CO CTENEHAMH C HATypaJlbHBIMU
MOKa3aTeJISIMH.

[IpuMeHsAT,  NpU3HAKK ~ JCIUMOCTH, pPa3joKEHUEe Ha  MHOXKHUTEIU
HaTypaJbHBIX YUCET.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHHEM
BEJIUYMH, MPOTOPIMOHAIBHOCTHIO BEJIMYWH, NPOIEHTAMU, WHTEPIPETUPOBATH
pe3ynbTaThl pelieHus 3a1a4 ¢ Y4ETOM OTPaHWYCHUH, CBSI3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIpaKeHUA

Hcnonb3oBaTh anreOpandyecKyto TEPMUHOJIOTHIO U CHUMBOJIUKY, TPUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxonuth 3HadeHUS OYKBEHHBIX BBIPAKCHHHA TPH 3aJaHHBIX 3HAYCHUIX
MePEMEHHBIX.

Breimonuate  mpeoOpa3oBaHus — IIEJOTO  BBIpAXEHHUS B MHOTOWICH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

BhITIONHAT, yMHOXKEHHE OJTHOWICHA HAa MHOTOWICH W MHOTOWICHAa Ha
MHOTOYJICH, IPUMEHSTH (hOPMYJIbl KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyllecTBIIATh PA3JI0KEHUE MHOTOWICHOB HAa MHOMHUTEIM C MOMOIIBIO
BBIHECEHUST 3a CKOOKM OOIIEero MHOXWTENSA, TPYNIUPOBKH  CJIATaeMBbIX,
npuMeHeHusT (POPMYJIT COKPAIIEHHOTO YMHOKCHHSI.

[IpumensaTs nmpeoOpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS PAa3IMYHbBIX 3a7ad
U3 MAaTEeMaTHKHU, CMEXHBIX TIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypaJlbHBIMU IOKa3aTeNs MU ISt
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepsaTs, sABisieTCs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUH JIMHEWHBIX YPAaBHEHUHN U UX
CUCTEM.

[lonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEIICHHEM JMHEHHOTO
YPaBHEHHUS C ABYMS [IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YSICh TpadUKOM, MPUBOJIUTH MPUMEPHI PEIICHUS
YPaBHEHHUS.

Pemiath cuctemsl IBYX JIMHEHHBIX YPaBHEHUN C ABYMS NIEPEMEHHBIMU, B TOM
qucie rpaduuecK.

CocraBisaTh W pemiaTh JHUHEMHOE YpPaBHEHHE WM CUCTEMY JIMHEHMHBIX
YPaBHEHMM II0 YCIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3ybTaT.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHNE 338 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMUCHIBATh YMCJIOBBIE IPOMEXKYTKH Ha
anreOpanyecKoMm si3bIKe.

OTMeuaTh B KOOPJAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPIAWHATAM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINN Y = |X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUA U3BECTHBIC 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
MIPOU3BOAUTENILHOCTD, BpeMsl, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIUU 10 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuii crocod MPEACTABICHHUS W aHalIW3a WHOOpMaIuy,
W3BJICKATh U UHTEPIIPETUPOBATH UH(GOPMAITUIO U3 TPAPUKOB peaTbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xoHmy oOydenuss B 8 kJjiacce oOydYaromuiicsi TMOJYYUT CIICAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayajdbHbBIE MPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh IeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

[IpumensaTe moHATHE apuMETUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH
KBaJpaTHbIE KOPHHU, UCIOJIb3Ysl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBITOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucu OOJIBIIUX M MAJIBIX YUCET C MOMOIIBIO JECATHIHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHust

[IpuMeHsATh TOHSATHE CTENEHU C MEeJbIM TOKa3aTelieM, BbBIOJHSITh
npeoOpa3oBaHus BbIpAXKEHUH, COJEPKAIUX CTETICHH C LIETBIM MOKa3aTesIeM.

BBITIONHATE TOXIECTBEHHBIE MPEOoOpa30BaHUs PANMOHATLHBIX BBIPAKEHUI
Ha OCHOBE MPaBUJI ACHCTBUI HAJ MHOTOUYJICHAMH U aJIreOpandeCKUMH IPOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

[IpumeHsTh npeodpa3oBaHus BEIPAKEHUM JIs peUICHUST PA3IMYHbIX 3a/1a4 U3
MaTEeMaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHHs U HEPABEHCTBA

PemaTte nuHEWHBIC, KBaJpaTHBIC ypaBHEHHUS W pallMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeilIve UCCIEOBAaHUSI YPABHEHUN M CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MpPEeICTaBlIeHNH (yCTaHABINBATh, UMEET
JU ypaBHEHUE WIM CHUCTEMa YPAaBHEHUMN pEIICHMS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

[TepexoauTth OT cloBecHOW (OPMYIMPOBKH 3amadul K €€ anre0pandeckoi
MOJIEIA C TIOMOIIBIO COCTaBJICHHS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aa4H IMOTYYSCHHBIN pe3yIbTarT.

[IpuMeHSATh CBOWCTBAa YHCIOBBIX HEPABEHCTB I CPaBHEHUS, OIICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBbI, /1aBaTh
rpauyuecKyr0 WUIIOCTPAIIMI0 MHOXKECTBA PEIIEHWH HEPaBEHCTBA, CHCTEMBI
HEPaBEHCTB.

DyHKIUU

[TornMaTh W WCIONB30BaTh (DYHKIIMOHAIBHBIC TOHITHS M S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMsI), OMPEACNSITh 3HAUYCHHE (YHKIMH TIO0 3HAYCHUIO
apryMeHTa, ONPEeAeNIATh CBOWCTBA (PYHKITUU 10 €€ TpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, Yy = X2, y = X3,y = x|, Y = VX, OIHCBIBaTh CBOWCTBA YHCIOBON
byHKIUHU 110 €€ TpaduKy.

K koHmy oOyueHuss B 9 kiacce 0OydaromIMHCA MOJYYUT CIETYIOIIHNE
MPEIMETHBIC PE3yJIbTATHI:

Yuciia ¥ BBIYUCTICHUSA

CpaBHUBAaTh M YIIOPSIIOYMBATH PAIIMOHAJIBHBIE U UPPAIMOHAJIbHBIE YHCIIA.

BoInonHATh  apupMeTHYecKue JEeUCTBUS € palUMOHAIBHBIMU YHCIAMH,
couetas YCTHbIE W THChbMEHHBIE TPUEMBI, BBHITIOJHATH BBIUUCICHUS C
UPpaMOHATHHBIMH YHCIIAMHU.



Haxomute 3HaueHHss CTENEHEW C LENbIMU I[OKa3aTelssMU U KOPHEW,
BBIYHCIISITh 3HAYEHHS YUCIIOBBIX BBIPAKECHUMU.

OKpyIJisITh JIEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MNPUKUAKY pe3yjbTara
BBIYUCJIEHU, OLIEHKY YMCJIOBBIX BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHBIE yPaBHEHUWs, YPAaBHEHHS, CBOJSIIUECS K
HUM, POCTEUIIINE TPOOHO-pAllMOHATILHBIC YPABHEHUS.

Pemate cuctemsl IBYX JIMHEMHBIX YPAaBHEHUN C JABYMsI NEPEMEHHBIMU H
CUCTEMBI IBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPaBHEHUE HE SIBISETCS JIMHEHHBIM.

PemaTte TeKCTOBBIE 3a7aydl aiareOpamvyeckuM CIocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOANTE MPOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX Mpe/icTaBlIeHu (YCTaHABIUBATh, UMEET
JM ypaBHEHUE WJIM CUCTEMa YPABHEHUU DPEUICHHUs, €CIIM UMEET, TO CKOJbKO, U
npouee).

Pemiath nuHeElHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
pPEIICHUE HEPABECHCTB HA YUCIOBOW MPSIMOMW, 3aMMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cHCTEMBI  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJgpaTHOE HEPABEHCTBO, U300paxaTh pEUICHUE CHUCTEMBbI
HEPABEHCTB HA YHUCJIIOBOM MPSAMOM, 3alMChIBATH PEIIEHUE C TOMOIIBIO0 CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JIWYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (yHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’KeHUe Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKimit Buga: y = KX, y
=kx+b y=kix, y=ax2 + bx + ¢, y=x3,y =X, y = |x|, B 3aBHCHMOCTH OT
3HauYeHUN KOA(DPHUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKITHI.

Crpouth U HM300paXaTh CXEMaTHYECKU TpapUKU KBAIPATUUYHBIX (DYHKIIHM,
OIKCHIBaTh CBOMCTBA KBAJIPATUYHBIX (PYHKIIHH 1O UX TpaduKaM.

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaqbHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTrPeCcCHu

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
Pa3HBIX CTIOCO0aX 3a/IaHMUS.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (GopMyn N-ro  4jieHa
apu(pMeTHYeCKO U reOMeTPUYECKOM MPOrpeccuii, CyMMBbI IIEPBBIX N UJIEHOB.

N300paxaTh YIEHBl IOCIEIOBATEIbHOCTY TOYKAMHM Ha KOOPAMHATHOU
IJIOCKOCTH.



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



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB H TeM uugpoBbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna v BeIYHCIICHUA. PalimoHambHble o5 1
qrcia
2 AnreOpandecKkue BoIpaKCHUS 27 1
3 YpaBHCHHS 1 HEPABCHCTBA 20 1
4 Koopaunats! u rpapuku. Oynkuuu 24 1
5 [ToBTOpeHME M 00600IIEHNE 6 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tpakruseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypen
1 Uwucna u Beruucinenus. KBagpaTHeie KOpHU 15
) Yucna u Beraucienns. CTETeHb ¢ IeIbIM 7
roKazaresem
3 AnrebpanyecKue BhIPAKECHHUS. 5 1
KBagpartsslii TpéxuineH
4 AnrebpanyecKue BhIPAKECHHUS. 15 1
Anrebpanyeckas 1po0b
5 YpaBHeHus 1 HepaBeHCTBA. KBagpaTHbie 15 1
YpaBHEHHUSI
5 VYpaBHeHUs U HepaBeHCTBAa. CUCTEMBI 13
YpaBHEHUI
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1
8 Oynkuuu. OCHOBHBIE TTOHITHS 5
9 @ynkuun. Yucnossle GyHKIUN 9
10 [ToBTOpeHME M 00600IIEHNE 6 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 0




9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 Uucna u Beruncienus. JlelicTBUTENbHEBIC 9
qucia
5 YpaBHEHUS U1 HEPABEHCTBA. Y PABHEHUS C 14 1
OJHOU MepeMEeHHOM
3 YPaBHeHI/IfI 1 HepaBeHCTBA. CUCTEMBI 14 1
ypaBHEHUN
YpaBHeHus v HepaBeHCTBa. HepaBeHCTBA 16
5 DOyHKIUH 16
6 YucioBbIe MOCIEN0BATEIBHOCTH 15
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATU3AIIHS 18 1
3HAHUM
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bceero Koutpoaehbie  Tpakruieckue fI[Sy‘ICHPIH :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoThI pecypesI
1 [TonsiTHE parMOHAIILHOTO YKCIA 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue NeiCTBUS C 1
panroHaIbHBIMHU YU CIAMH
6 Apudmernueckue NeiCTBUS C 1
paloHaIbHBIMU YHCIAMU
7 CpaBHeHue, ynopsijounBaHue 1
palMoHaIBHBIX YHCE
8 CpaBHeHue, ynopsiJouuBaHue 1
palMoHaIBHBIX YHCET
9 CpaBHeHMe, ynops1I0UYMBaHue 1
paIOHATIBHBIX YHCE
10 CreneHb ¢ HaTypaJIbHBIM MIOKa3aTeIeM
11 CreneHs ¢ HATYpaTbHBIM MTOKAa3aTEIEM
12 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeIeM




13

CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM

14 CreneHb ¢ HaTypaJIbHBIM TI0Ka3aTeieM

15 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MPOICHTHI U3 PEabHOM MPAKTHKH

16 Pemenrie oCHOBHBIX 3a/1a4 HA JPOOH,
MIPOLICHTHI U3 PEATbHON MPAKTUKH

17 Penrenne oCHOBHBIX 3a/1a4 Ha IpOOH,
MPOICHTHI U3 PEaIbHOM MPAKTHKH

18 Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH,
MPOICHTHI U3 PEabHOM MPAKTHKH

19 [Tpu3Haku JeTMMOCTH, PA3JIOKCHHS Ha
MHOXKHTEJIH HATypPaTbHBIX YUCEIT

20 [Tpu3HaKK NETUMOCTH, PA3JIOKEHUS Ha
MHOYHUTEIH HATYPaJTbHBIX YHCEI

21 Peanpubie 3aBucumocTtw. [Ipsimast u
oOpaTHas MPOMOPIHUOHAITEHOCTH

29 Peanpnbie 3aBucumocTw. [Ipsimast u
oOpaTHasi TPOIMOPIIMOHAITBHOCTH

23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHAITEHOCTH

24 Peanpubie 3aBucumocTw. [Ipsimast u
oOpaTHas MPOMOPIUOHATEHOCTH

o5 KonTponbhas pabota no teme
"PanmmoHanpHBIE ynciia'

26 bykBeHHBIE BBIpa)KEHUS

97 [Tepemennsbie. JlomycTUMBIC 3HAYCHHS

MePEMEHHBIX




28 dopmyibl

29 DopMyIIbI
[IpeoOpazoBaHre OYKBEHHBIX BHIPAKEHUH,

30 PacCKpBITHE CKOOOK M MPUBEICHUE
MOJTIOOHBIX ClIaraeMbIX
[IpeoOpazoBaHre OYKBEHHBIX BHIPAKEHUH,

31 packpbITHE CKOOOK U TIPUBEICHUE
MOJIOOHBIX CIIaracMbIX
[IpeoOpa3oBanne OyKBEHHBIX BHIPAKECHUH,

32 pacKpbITHE CKOOOK U TIPUBEICHUE
MOAOOHBIX CIIaraeMbIX
[TpeoOpa3oBanue OyKBEHHBIX BHIPAKECHUH,

33 PacCKpBITHE CKOOOK M MPUBEICHUE
MOAOOHBIX CIIaraeéMbIX

34 CBoiicTBa CTETIEHU C HATYpaJbHBIM
MoKazareieM

35 CBolicTBa CTENEHU C HATYpaJIbHbIM
rokaszaresem

36 CBoiicTBa CTETIEHU C HATYpaJbHBIM
rokaszaresem

37 MHorouneHsl

38 MHOTrO4ICHBI

39 Crnosxenue, BBIYHUTaHUE, YMHOKECHUE
MHOTOYJICHOB

40 Crnoxenue, BEIYUTaHUE, YMHOKCHUC
MHOTOYJICHOB

a1 CrnosxeHue, BBIYHUTaHHUE, YMHOKECHUE

MHOT'O4YJICHOB




CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOXCHUC

42 1
MHOTOYJICHOB
43 @opMyIIbl COKpPALIEHHOTO YMHOXKEHUS 1
44 DopMyIIbl COKPAIIEHHOTO YMHOXEHUS 1
45 @DopMyJIbl COKPALIEHHOTO YMHOKEHUS 1
46 DopMyIIbl COKPAIIEHHOTO YMHOXEHUS 1
47 @opMyIIbl COKpPALIEHHOTO YMHOXKEHUS 1
48 Pa3nosxeHre MHOTOUJICHOB HA MHOXKUTEIN 1
49 PasnoskeHre MHOrO4I€HOB HA MHOKUTEIIN 1
50 Pa3nosxeHre MHOTOUJICHOB HA MHOXKUTEIN 1
o1 Pa3no)xeHre MHOTrOUJI€HOB HA MHOXKUTEIN 1
59 KonTponbnas pabota no teme 1
"Anredpanyeckue BhIpaxeHus"
53 VYpaBHeHMe, IpaBuiIa NpeoOpa3oBaHUs 1
ypaBHEHMs], PABHOCUIIBHOCTh YpaBHEHHIA
JInHeitHoe ypaBHEHHE C OJTHOU
54 MIEPEMEHHOM, pelleHrne TMHEHHbIX 1
YpaBHEHUI
JInHeliHOE ypaBHEHHE C OQHOU
55 MIEPEMEHHOM, pelleHne JIMHEWHBIX 1
YpaBHEHUI
JInHeliHOe ypaBHEHHE C OQHOU
56 IIEPEMEHHOM, pelIeHNE IMHEWHBIX 1
YpaBHEHUI
57 Pemienue 3a1a4 ¢ TOMOIIBIO YPaBHEHUH
58 Pemrenue 3ama4 ¢ moMomp0 ypaBHEHUH
59 Permienue 3a1a4 ¢ TOMOIIBIO YpaBHEHUH




60 Pemienue 3a1a4 ¢ TOMOIIBIO YPaBHEHUH 1

61 JIuHeitHOe ypaBHEHUE C IBYMS 1
MEPEMEHHBIMH U €T0 rpaduk

62 JIuHeitHOe ypaBHEHUE C IBYMS 1
MIEPEMEHHBIMU U €ro rpaduk

63 Cucrema 1ByX JIMHEHHBIX YpaBHEHUI ¢ 1
IBYMS TIEpEMEHHBIMU

64 Cucrema 1ByX JTMHEHHBIX YPABHEHUH C 1
IBYMS TIEpEMEHHBIMU

65 Cucrema 1ByX JTMHEHHBIX YPABHEHUH € 1
IBYMs IIEpEMEHHBIMU

66 Cucrema 1ByX JTUHEHHBIX YPaBHEHUH ¢ 1
IBYMS TIEPEMEHHBIMU

67 Pemenue cucrem ypaBHEeHU 1

68 Pemenue cucrem ypaBHEHUIA 1

69 Pemenue cucrem ypaBHEHUN 1

70 Pemenue cucrem ypaBHEHUN 1

71 Pemenne cucreM ypaBHeHUN 1

79 KonrtponbHast pabora no teme "JInnelinsle 1
ypaBHeHus"

73 KoopaunaTa Toukn Ha IpSIMOi 1

74 YucnoBble TPOMEXYTKH

75 YucnoBble TPOMEKYTKH

76 PaccrosiHre Mex1y IByMs TOUKaMH 1
KOOPAMHATHOH MpsIMOi

77 PaccrosiHre Mex1y IByMs TOUKaMH 1

KOOPAMHATHOU IIPSAMOM




[IpsimoyronbHas cucreMa KOOpAUHAT Ha

78 1
TUIOCKOCTH

79 [IpsiMoyroibpHas cUCTeMa KOOPIUHAT Ha 1
TUIOCKOCTH

80 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
dhopmynamu

81 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
dbopmynamu

82 [Tpumeps! rpaduKoB, 3a1aHHBIX 1
bopmynamu

83 [Tpumeps! rpaduKoB, 3aJaHHBIX 1
dbopmynamu

84 Urenue l“pa(i)I:IKOB peaJIbHbIX 1
3aBHCUMOCTEH

85 Urenue rpa(i)I:IKOB peanbHBIX 1
3aBHCUMOCTEH

86 [Tonatue QpyHkuuu 1

87 I'paduk pynkumn 1

88 CaoiicTBa pyHKIMH 1

89 CaoiicTBa GyHKIMI 1

90 Jlunelinas GyHKIusA 1

91 Jluneiinas GpyHKIUSA 1

92 IToctpoenue rpaduka TuHEHHON QyHKIMH 1

93 [TocTpoenwne rpaduka TMHEHHOH QyHKITIH 1

94 I'paduk pynkmmm y =[X| 1

95 I'paduk pynkmmm y =[x| 1

96 KonTponbHas padboTa 1mo Teme 1




"Koopaunats! u rpadpuku. Oynximm”

97

98

99

[ToBTOpEHNE OCHOBHBIX MOHSATUI U
METOJIOB Kypca 7 Kiacca, 00001IeHue
3HAHUHU

[ToBTOpEHNE OCHOBHBIX MOHSATUN U
METOIOB Kypca 7 Kjacca, 00001eHne
3HaHUU

[ToBTOpPEHNE OCHOBHBIX MIOHITHH H
METOJIOB Kypca 7 Kiacca, 00001eHue
3HAHUH

100

[ToBTOpEHNE OCHOBHBIX MOHSITHI U
METOJIOB Kypca 7 Kilacca, 00001eHne
3HAHUHU

101

102

HToroBast KOHTpOJIBbHAS paboTa
[ToBTOpEHNE OCHOBHBIX MOHATHI 1

METO/OB Kypca 7 Kiacca, 00001eH1e
3HAHUU

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME

102




8 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nem/m | Tema ypoxa Kontpoabnbie IlpakTnueckue Aata wppoBbie
Bcero u3ydeHusi oOpa3zoBaTesbHbIE
padoThI padoTsbI pecypes:
KBanpaTHblii KOpeHb U3 YHCIIa 1
[TonsaTue 06 UppaOHAIEHOM YHCIIE
3 JlecsiTuuHbIe TPUOTUKECHUS 1
UppalMOHATILHBIX YHCET
4 JlecsiTuuHbIe TPUOTUKESHUS 1
UppalMOHATILHBIX YHCET
5 JleficTBUTENBHBIC YKCTIA 1
6 CpaBHeHHE IeHCTBUTEIBHBIX YHCEI 1
7 CpaBHeHHE IEWCTBUTEIIBHBIX YUCEIT 1
8 Apudmernueckuit KBaJpaTHbIH KOPEHb 1
9 YpaBHEeHHE BHJIA X2 = a 1
10 CaoiicTBa apu(pMeTHUECKUX KBAPATHBIX 1
KOpHEH
1 CBoiicTBa apu(pMeTHUECKUX KBAPATHBIX 1
KOpHEH
12 [IpeoOpa3oBaHne YUCITIOBBIX BBIPAKECHUH, 1
COJZIep KAIINX KBaJApaTHbIE KOPHH
13 IIpeoOpa3oBaHue YUCIOBBIX BBIPAKEHUH, 1
COJIep KALINX KBaJpaTHbIE KOPHU
14 [IpeoOpa3oBaHne YUCITIOBBIX BBEIPAKECHUH, 1

COACPIKAIINX KBAIPAaTHBIC KOPHU




[IpeoOpa3oBaHKe YHCITOBBIX BBIPAXKECHUN,

15 coJiep KalnX KBaJApaTHbIE KOPHU 1
16 CreleHsb ¢ IeabIM ITOKa3aTelIeM 1
CranpmapTHas 3anuch yncia. Pazmepst
00BEKTOB OKpYyXKaromero Mupa (ot
17 3JIEMEHTAPHBIX YACTHUII 10 KOCMUYECKHUX 1
00BEKTOB), JUTMTEIILHOCTh ITPOIIECCOB B
OKPYKaroIIeM MUpPE
18 CBOMCTBA CTEIIEHH C IEJIBLIM ITOKa3aTeIeM 1
19 CBOMCTBA CTEIICHU C ICJIBIM ITI0Ka3aTelIeM 1
20 CBOMCTBA CTEIIEHH C IEJIBLIM ITOKa3aTeIeM 1
21 CBOMCTBA CTEIICHU C IICIBIM ITIOKA3aTelIeM 1
22 CBOMCTBA CTEIIEHH C IEJIBLIM ITOKa3aTeIeM 1
23 KBanpathslii TpéxuiieH 1
24 KBanpatnslii TpéxuiieH 1
o5 PaznoskeHne KBaJIpaTHOTO TPEXUICHA Ha 1
MHOXHTEIIH
26 PaznoskeHne KBaJIpaTHOTO TPEXUICHA HA 1
MHOKHTEH
KonTponbHas paboTa mo Temam
27 "KBanpaTtnsie kopHu. CTeneHu. 1
KBanpatsslii Tpexusnen"
28 Anrebpandeckas 1po0b 1
29 JlormycTrMBIe 3HAYCHHS TTEPEMEHHBIX, 1
BXOJIANINX B aIreOpandecKue BhIPaKCHUS
30 JlommycTrMble 3HAaYeHUS TIEPEMEHHBIX, 1

BXOJAIIUX B aHFC6paI/I‘{eCKI/IC BBIPpAXKXCHUA




OcHOBHOE CBOWCTBO anredpanyeckon

31 npodu

32 Coxkpamenue apobeit

33 Coxkpaienue apooei

34 Coxkpamenue apobeit

35 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U
JIeJICHUE alireOpandecKkux apooei

36 CrnoxeHue, BBIYATAHUE, YMHOKEHHE U
JieJieHne anreOpandeckux apooei

37 Crnosxenue, BBIYUTaHUE, YMHOXKEHUE U
JiesieHue anredpandeckux apooei

38 CrnosxeHue, BBIYUTaHUE, YMHOXKEHUE U
JEICHUE alireOpandecKux apooei

39 [IpeoOpa3oBanue BHIpAKCHHA,
coJiepKalux ajaredpandeckue apoou

40 IIpeoOpa3oBaHue BBIpAKEHUIH,
coJiepKalux ajaredpandeckue apoou

41 IIpeoOpa3oBaHue BBIpAKEHUIH,
coJiepKalux anredpandyeckue Apoou

42 KonTponbhast pabota no teme
"Anrebpanueckast 1poOb"

43 KBanpaTtHoe ypaBHEHUE

44 HenonHoe kBaipaTHOE ypaBHEHUE

45 Henonnoe kBagpaTHOE ypaBHEHUE

46 ®opMya KOpHEH KBagpPaTHOIO
yYpaBHEHHUS

47 ®opMyna KOpHEW KBaPATHOTO




YpaBHEHUSA

dopmyiia KOpHEH KBaJIpaTHOIO

48
YpaBHEHHUS

49 Teopema Buera

50 Teopema Buera

51 Pemienue ypaBHeHMH, CBOIAIIUXCA K
KBaJ{paTHbIM

59 Pemenue ypaBHeHU#, CBOOAIIUXCA K
KBaJIpaTHbIM

53 [Ipocreiiue ApoOHO-paLlMOHATIbHbIE
YpaBHEHHUS

54 IIpocreiimue ApoOHO-paLlOHATIbHbIE
YpaBHEHHUS

55 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO
KBa/IpaTHBIX YPAaBHEHUI

56 Pemenne TeKCTOBBIX 3aJ1a4 ¢ IOMOIIIBIO
KBaJIpaTHBIX YPAaBHEHU

57 KonrtponbHas pabora no Teme
"KBanpaTHsle ypaBHEHUS"
JInHeitHoe ypaBHEHHE C IBYMS

58 MIEPEMEHHBIMH, €ro IpaduK, IpUMepbI
pelIeHNs ypaBHEHNH B LIENBIX YMCIIAX
JIuHeitHoe ypaBHEHHE C IBYMS

59 MEPEMEHHBIMH, €ro IpaduK, IpUMepbI
pellieHrs ypaBHEHUH B LEJIbIX YHCIaxX
JInHeliHOE ypaBHEHUE C IBYMs

60 MIEPEMEHHBIMH, €ro rpaduk, mpruMepbl

peluIeHusl ypaBHEHUH B LENBIX YHCIIAX




Pemenne cucreM IByX JIMHEHHBIX

o1 YpaBHEHHH € IByMsI IEpPEMEHHBIMU 1

62 Pemenue cucrem ByX JUHEHHBIX 1
YPaBHEHUH € ABYMs [IEPEMEHHBIMU

63 Pemenue cucrem 1ByX JTMHEHHBIX 1
YpaBHEHHH € IByMsI IEpPEMEHHBIMU

64 IIpuMepsl penieHus: CUCTEM HEITMHENHBIX 1
YPaBHEHUH C IByMsI [IE€PEMEHHBIMU

65 [IpuMeps! penieHus: CUCTEM HEITMHENHBIX 1
YPaBHEHUH € ABYMs [IEPEMEHHBIMU
I'paduueckas uHTEpHIpeTalus ypaBHEHUS

66 C IByMsI IEPEMEHHBIMH U CHCTEM 1
JMHEWHBIX YPaBHEHUH ¢ IByMs
[IEpEMEHHBIMU
I'paduueckas uHTEpHIpEeTAIUs YPAaBHEHUS

67 C IByMs IEPEMEHHBIMH U CUCTEM 1
JIMHENHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

68 Pemenuie TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO 1
CUCTEM YpaBHEHUI

69 Pemenuie TeKCTOBBIX 3a/1a4 ¢ IOMOIIbIO 1
CUCTEM ypaBHEHUI

70 Pemenne TekCTOBBIX 3a71a4 ¢ IOMOIIBIO 1
CUCTEM YpaBHEHUI

71 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1

72 YucnoBble HEPABEHCTBA U UX CBOMCTBA 1

73 HepaBeHcTBO ¢ 01HON TEepeMEHHON 1

74 JluneliHble HEPABEHCTBA C OJTHOM 1




IIEPEMEHHOM U UX pELICHUE

JIuHeiiHbIe HEPABEHCTBA C OJHOM

& IIEPEMEHHOM U UX pELICHUE

76 JIuHeiiHbIe HEPABEHCTBA C OJHOM
[IEPEMEHHON U UX peleHne

o Cucrembl TMHEHHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM U UX pELICHUE

78 Cucrembl TMHEHHBIX HEPABEHCTB C OAHOU
IIEPEMEHHOM U UX pELICHUE

79 Cucrembl TUHEHHBIX HEPABEHCTB C OAHOU
[IEPEMEHHON U UX peleHne
N300pakeHne pemeHns TMHEHHOTO

80 HEPABEHCTBA U UX CUCTEM Ha YUCIIOBOI
IpsAMON
N300paxeHnue perieHns TMHEHHOTro

81 HEPAaBEHCTBA U UX CUCTEM Ha YUCIIOBOU
IpsAMOI

82 KonrtponbHas paboTta no remMmam
"HepaBenctBa. CucteMbl ypaBHEHUIT"

83 [Monatne GpyHKIU

84 OO6nacTh ornpeieNeHUs] © MHOYKECTBO
3HaYeHUHN QPYHKINH

85 CrniocoObI 3a1anust pyHKIHIA

86 I'padux pyHkIIN

87 CBoiicTBa DyHKIIMHU, UX OTOOpAKEHUE HA
rpaduke

88 UreHue u noctpoeHue rpapukoB

byHKIHII




[Tpumeps! rpadukoB GyHKINH,

89 OTPaKAIOIINX PEaTTbHBIE MPOLIECCHI 1
@OyHKIUH, OUCHIBAIONIUE MIPSIMYIO U

90 00paTHYyIO MPOMOPIHUOHATBHBIC 1
3aBUCUMOCTH, UX I'pauKu

91 I'unep6ona 1

92 I'umep6ona 1

93 I'paduk pynkuuu y = x> 1

94 I'padux pynkumm y = x> 1
Oyukmuu Y =X2, Yy = X3,y = VX, y = [X|;

95 rpaduUecKoe pereHne ypaBHeHHI 1 1
CUCTEM YpaBHEHUI
Oyukmuu Y =X2, Yy = X3,y = VX, y = [X|;

96 rpaduyeckoe pelieHue ypaBHeHui 1 1
CUCTEM YpaBHEHUI
IToBTOpEHNE OCHOBHBIX MOHATUH U

97 METOJIOB KypcOB 7 U 8 KJIacCOB, 1
0000111eH1e 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHITHN U

98 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
0000111eH1e 3HaHUH
[ToBTOpEHNE OCHOBHBIX MOHITHN U

99 METOJIOB KypCOB 7 1 8 KIIaCCOB, 1
000011eHIe 3HAaHUH
IToBTOpEHNE OCHOBHBIX MOHATUN U

100 METOJI0B KypcoB 7 U 8 KJIacCoB, 1
000011eHe 3HAaHUH

101 HtoroBasi KOHTpOJIbHASA paboTa 1




[ToBTOpEHNE OCHOBHBIX OHATUN U

102 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTudeckue fI[Sy‘ICHl/Iﬂ :)lﬁ[()l:lI;OBaTeJIbele
padoThI padoTsbI pecypen
PanmonanbpHbIe Uynca, HppalioHaIbHBIC
1 Ypcia, KOHEYHbIE U O€CKOHEYHEIE 1
JECSITUUHBIE IpOOU
MHO0KeCTBO AeHCTBUTEIBHBIX YHCET;
2 JIEMCTBUTEIbHEIE YHCIIa KAK OECKOHEYHBIE 1
JECATUYHBIC IpOOH
BzanmH0 0qHO3HAYHOE COOTBETCTBHE
3 MEXIy MHOXECTBOM JCHCTBUTEIbHBIX 1
YHUCEI U MHOKECTBOM TOUYCK
KOOPJMHATHOU IIPSAMOM
CpaBHeHUE TEUCTBUTEIBHBIX YHCEII,
4 apudmeTnyeckue AeUCTBUS C 1
JIEMCTBUTEIIBHBIMH YK CIaMHU
5 [TpubnmxEHHOE 3HAUCHNE BETUYUHBI, 1
TOYHOCTb MPUOIMKEHUS
OkpyriieHue yucen 1
OkpyriieHne uncen
3 [Ipukuaka u olleHKa pe3yJIbTaTOB 1
BBIUHCIICHUH
9 [Ipuknaka v OlleHKa pe3yJIbTaTOB 1
BBIUHCIICHUH
10 JluneiiHoe ypaBHeHue. Pemenne 1




YPaBHEHUH, CBOJAILIMXCS K JUHEUHBIM

JIuneitnoe ypaBHeHue. Pemenue

1 YPaBHEHUH, CBOJAILIMXCS K JUHEUHBIM

12 KBanpatHoe ypaBHeHue. Penienne
YPaBHEHHH, CBOAAIIMXCS K KBaJPaTHBIM

13 KBagparnoe ypaBHenue. Pemenue
YpaBHEHUM, CBOAAIIUXCS K KBAaJPaTHBIM

14 bukBanpaTHbie ypaBHEHUS

15 bukBanpaTHble ypaBHEHUS
ITpumepsl pelieHus: ypaBHEHUN TPEThEN U

16 YETBEPTOU CTEIIEHEN Pa3JIOKEHUEM Ha
MHOKUTENH
ITpumepsl pelieHus: ypaBHEHUN TPEThEN U

17 YEeTBEPTOM CTENEHEN pa3IoKEHUEM Ha
MHOKUTEH

18 Pemienne npo6GHO-paioHaIBHBIX
yYpaBHEHUU

19 Pemenne npoOGHO-paniioOHaNIbHbBIX
YpaBHEHUU

20 Pemenue TekcTOBBIX 3a1a4
anreOpanyeckKuM METOJI0M

91 Pemenne TekcTOBBIX 3a1a4
anreOpanyeckuM METOJI0M

99 Pemenye TeKCTOBBIX 3a7a4
anreOpanvdecKuM METOI0M

93 KonTtponbHas pabora o Teme "YpaBHeHUs
C OJIHOM TIepeMeHHOI"

24 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0




rpaduk

VYpaBHEHUE C IBYMS IEPEMEHHBIMH U €r0

25 rpaduk

26 Cucrema JIByX JUHEWHBIX YpaBHEHUH C
JIBYMsl IEPEMEHHBIMU U €€ pelIeHne

97 Cucrema 1ByX JIMHEHHBIX YpaBHEHUH €
JByMsI IEPEMEHHBIMU U €€ pEIIeHNE

28 Cucrema 1ByX JIMHEHHBIX YPaBHEHHH €
JBYyMsI IEPEMEHHBIMU U €€ pellIeHne

29 Cucrema 1ByX JIMHEHHBIX YPaBHEHHH €
JIBYMsl IEPEMEHHBIMU U €€ pelIeHne
Pemenue cucrem AByX ypaBHEHUIA, OJJHO

30 U3 KOTOPBIX JINHEHHOE, a IPYroe — BTOPOii
CTENEHU
Pemenne cucreM nByX ypaBHEHHH, OHO

31 13 KOTOPBIX JIMHENHOE, a APYroe — BTOPOH
CTENeHU
Pemenue cucrem 1ByX ypaBHEHHI, OTHO

32 13 KOTOPBIX JIMHEWHOE, a APYTroe — BTOPOU
CTENeHU
Pemenue cucrem 1ByX ypaBHEHHI, OTHO

33 13 KOTOPBIX JIMHEWHOE, a APYTroe — BTOPOU
CTETIEHU

34 ['padmyeckas HHTEpIIpETALIUs CUCTEMBI
YpaBHEHUH € ABYMS [TEPEMEHHBIMU

35 Pemenne TekcTOBBIX 3a1a4
anredpandeckuM crnocodom

36 Pemenune TekCcTOBLIX 3a1a4




anreOpanyecKuM crnocobom

KoHnTtposnbhas pabora o teme "CucreMbl

37 o 1
yYpaBHEHUI

38 YucnoBble HEpaBEHCTBA U UX CBOMCTBA

39 UucnoBble HEPABEHCTBA U UX CBOWCTBA 1

40 JIvHeitHbIe HEpaBEHCTBA C OAHOM 1
IIEPEMEHHOH U UX peLIeHHe

41 JInHeliHbIe HEPABEHCTBA C OJJHON 1
NIEPEMEHHOM U UX pelIeHue

42 JIvHeiHbIe HEpaBEHCTBA C OHOM 1
IIEPEMEHHOM U UX PEIICHHE

43 CucreMbl TMHENHBIX HEPABEHCTB C OAHON 1
HEPEMEHHOH U UX peleHHe

44 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU 1
MIEPEMEHHOM U UX PEIICHHE

45 CucreMbl TMHENHBIX HEPABEHCTB C OAHOMN 1
MIEPEMEHHOM U UX PEIICHHE

46 KBazpaTHble HEpAaBEHCTBA U MX PELLIEHUE 1

47 KBagparHble HEpaBEHCTBA U UX PEIICHHE 1

48 KBazpaTHble HEpAaBEHCTBA U MX PELLIEHUE 1

49 KBagparHble HEpaBEHCTBA U UX PEILICHHE 1

50 KBanpaTHble HEpaBEHCTBA U UX PELLIEHUE 1
['padmyeckas HHTEpIpETAILUSI HEPABEHCTB

51 U CHCTEM HEPABEHCTB C JABYMsI 1
HepEeMEHHBIMU

59 ['padmyeckas HHTEpIpETALUsl HEPABEHCTB 1

N CUCTEM HCPABCHCTB C IBYMs




MNEPCMCHHBIMU

53

54

KontponbsHas paboTa no reme
"HepaBencrBa"

KBaaparuunas pyHkius, e€ rpaduk u
CBOMCTBa

55

KBanparuunas ¢pynkuus, e€ rpagux u
CBOMCTBA

56

57

KBanpartuunas ¢pyHkius, e€ rpaduk u
CBOMCTBA

[TapaGomna, KOOPAUHATHI BEPIIMHbI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl

58

59

60

[Tapabousa, KOOpAMHATHI BEPLUIMHBI
napa0oJIbl, 0Cb CHMMETPHUH 1apadoIbl
[TapaGona, KOOpAMHATHI BEPIIMHEI
napa0oJIbl, 0Cb CHMMETPHUH apadoIbl

[Tapabona, KOOpAUHATHI BEPILINHBI
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl

61

62

63

[Tapabomna, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Ch CHMMETPHH MapadoIbl

[Tapabona, KOOpAUHATHI BEPILINHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
I'paduku ynkumit: y =kx, y =kx +b,
y=k/X, y=x2, y=vx, y=[X|

64

65

66

I'paduku pynkuumit: y =kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
I'paduku pynkumit: y =kx, y =kx +b,
y=k/x, y=X3, y=vX, y=[X|
I'paduku pynkuumit: y =kx, y =kx + b,




y=k/x, y=x°, y=vx, y=[x|

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

o7 y=k/x, y=x3, y=vX, y=[X|
68 I'paduku pynkmmit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
69 KonTponpHas padora o teme "®OyHKIun'"
70 [ToHsATHE YNCIOBOM MOCIEA0BATENLHOCTH
3alaHue MoCIe10BaTeIbHOCTH
71 peKyppeHTHOH GopmyInoii u popmymoin N-
o 4jeHa
79 Apudmerndeckas 1 reoMeTpruIecKast
pOTPECCUu
73 Apudmerndeckas 1 reoMeTpudecKas
porpeccuu
®opMmyJibl N-T0 YieHa apuPMETHUIECKON U
74 reOMEeTPUYECKOM Mporpeccuit, CyMmbl
HEePBBIX N YJICHOB
®opMyJibl N-T0 YieHa apuPMETHUIECKON U
75 reOMETPUUECKOI MPOTrpeccuii, CyMMBbI
NEPBBIX N YJICHOB
®opmyibl N-To 4iieHa apupMeTHIecKoi u
76 TE€OMETPUYECKOH MPOTPECCUi, CYMMBI
NEPBBIX N YICHOB
®opmyIibl N-ro ieHa apupMeTHIecKoi u
77 reOMEeTPUYECKOM MpOorpeccuit, CyMMbI
HEPBBIX N YJICHOB
78 ®opmyIibl N-ro ieHa apupMeTHIecKoi u

T€OMETPUYECKON MTPOTrPECCUI, CYMMBI




MEPBLIX N 4JI€HOB

79

80

81

N3o0pakeHue 4ieHOB aprupMETHIECKON 1
r€OMETPUYECKON ITPOrPECCU TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

N3o0pakeHue 4ieHOB aprupMETHIECKON 1
reOMETPUYCCKOM MPOrpECcCuid TOYKaMH Ha
KOOPJMHATHOM IJIOCKOCTH

JIMHEHBIN U SKCTIOHEHITUATIBbHBIA POCT

82
83

Crno’xHbI€ POLIEHTHI

CrnoxHbIe IMPOUCHTHI

84

85

86

87

KonTtponpsHas pabora no Teme "UnciaoBbie
nocJye0BaTeIbHOCTH "

IToBTOpEHHME, 0000IICHUE 1
cHcTeMaTH3anus 3HaHuH. 3aInch,
CpaBHEHUE, NEUCTBUSA C JEHCTBUTEIbHBIMU
YUCJIaMH, YACTIOBAs TIpsiMast

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3anus 3HaHui. [IpoIeHTHI,
OTHOIIEHHUSI, IPOTIOPIIUU

[ToBTOpenue, o6obIIEHNE 1
cucreMaTu3anus 3HaHui. OKpyrieHue,
npUOJIMKECHUE, OI[CHKA

88

[ToBTOpenme, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 3a]1a4 apu(PMETHISCKUM
CII0COO0M

89

[ToBTOpenwue, 0600IIEHNE U
cucreMatu3anys 3HaHui. Pemenne




TEKCTOBBIX 33714 apUPMETHICCKUM
cIocoooM

90

[ToBTOpeHnue, 0600IICHNE U
cucTemMaru3anusa 3Hanui. Pemenue
TEKCTOBBIX 33714 apUPMETHICCKUM
crocooom

91

92

93

94

95

96

[ToBTOpEeHmE, 0600IICHUE U
cucremarusanus 3Hanuil. [IpeodpasoBanue
anreOpanyecKuX BBIPAKEHHUH, JOYCTHMBIE
3HauYEHUs

IToBTOpEHHME, 0000IICHUE 1
cucTemaru3aius 3uanuii. [IpeodpasoBanue
anreOpanvdecKuX BRIPAKEHUH, TOTTYCTUMBIC
3HAYEHUS

[ToBTOpenue, 06001IeHUE U
cucremaTu3anus 3HaHuil. [IpeoOpazoBanue
aIreOpanyecKuX BhIPAKEHHM, JTOTYCTHMBIC
3HAYCHUSA

[ToBTOpenue, 06001IeHUE U
cucremaTu3anus 3HaHuil. [IpeoOpazoBanue
aIreOpanyecKux BhIPAKEHHM, JTOMYCTHMBIC
3HAYCHUSA

[ToBTOpeHnue, 0600IIeHNE U
cucTeMaTH3anus 3HaHUi. DyHKIUH:
MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX
byHKIUI

[ToBTOpenwme, 0600IIEHNE U
cucTeMaTH3anus 3HaHUi. OyHKIUH:
MOCTPOCHHE, CBOMCTBA N3YUYEHHBIX




byHKIUI

[ToBTOpEeHME, 0000IICHUE U
cucremaTusauus 3HaHuil. OyHKIHUM:

o IIOCTPOEHHUE, CBOMCTBA U3YyUYEHHBIX 1
byHKIUH
[ToBTOpEeHME, 0000IICHUE U

08 cucremaTusanus 3Hanuil. OyHkuuu: 1
MOCTPOCHHE, CBOMCTBA N3YUCHHBIX
byHKIUH
[ToBTOpEHHME, 0000IICHUE 1

99 cucreMartu3alus 3HaHui. [ padudeckoe 1
pelleHne ypaBHEHUH U UX CUCTEM
[ToBTOpEHHME, 0000IICHUE 1

100 cucreMaTtuzarus 3Hanui. [ paduaeckoe 1
peleHne ypaBHEHUH U UX CHUCTEM

101 Hroroas xouTpoapHas pabora 1

102 O00011IeHNE U CUCTEMATU3AIHs 3HAHUN

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA
1.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA
1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
1.



