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MNOACHUTEJBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpCOB OCHOBHOIO OOIIETo
oOpa3oBaHus: OHa 00ECIEYNBAET U3yUYCHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMaHUTApHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
POAOHKEHUS 00pa30BaHUs U B MTOBCEIHEBHOM kU3HU. Pa3Butue y o0ydarommxcs
HAyYHBIX TMPEJCTABICHUN O TMPOUCXOKACHUM M CYUIHOCTH alreOpandecKux
abcTpakiuii, cnocode OTpakeHHUsI MaTEMaTUYECKON HayKOM SIBJICHUI U MPOIIECCOB
B NIpUpOJIE U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJECIHPOBAHUS B HAYyUYHOM
MO3HAHUH U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
¥ Ka4eCTB MBIILJICHUS, HEOOXOIMMBIX JJIsl aIalTallid B COBPEMEHHOM LKU(POBOM
obmectBe. M3ydeHue anreOpbl oOecreyMBaeT pa3BUTHE YMEHMsS HaOJI0/aTh,
CpaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTHU, TPEOyeT KPUTHUUYHOCTU MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHSI W BBIBOJBI,
dbopmynupoBaTh yTBepxkaAcHUA. OCBOEHUE Kypca alnreOpbl 00eceunBaeT pa3BUTHE
JOTHYECKOTO MBIIIICHUSI OOYYaroOMIMXCsA: OHM HCIOJB3YIOT JACIyKTUBHBIE U
WHYKTUBHBIE PacCyXJeHusl, 0000IIeHHEe U KOHKPETU3AINI0, aOCTparupoBaHue U
aHanoruto. OOyyeHue  anrebpe  mpeanoyiaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITENTFHOM  JIEATENIBHOCTH OOYYaloIINXCs, IO3TOMY CaMOCTOSITEIIEHOE
peleHue 3a7a4 ABISETCS peann3alieil JesITeIbHOCTHOTO IPUHIINAIIA 00yUeHUSI.

B crpykType mporpammbl y4eOHOro Kypca «Anredpa» ajii OCHOBHOTO
o0miero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE
auHuU: «Hucnaa ¥ BeIUUCIEHUSN», « ANTeOpandecKue BhIPAKCHUSNY, «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX Ccoaep)KaTeIbHO-METOIUIECKIX
JVHUHA pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJICHUCTBYS C
JIPYTUMHU €ro JuHusMd. B Xxome wu3ydeHus yd4eOHOro Kypca O0Oydarouumcs
MPUXOIUTCS JIOTUYECKH PACCYXKJaTh, MCIOJIB30BATh TEOPETUKO-MHOKECTBECHHBIN
s36IK. B CBSI3M ¢ 9TUM B mporpaMMy y4eOHOTO Kypca «Amredpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro oOpa3oBaHus U CIOCOOCTBYIOIIUE OBJIAJCHUIO 00YUYaIOIIMMUCS
OCHOB  yHUBEPCAJIBHOTO MareMaTthdeckoro si3pika. ComepkaTenbHONW |
CTPYKTYpHOM OCOOEHHOCTBIO Yy4eOHOTro Kypca «AunreOpa» SBISIETCS €ro
VHTETPUPOBAHHBIN XapaKkTep.

Conmepxxanne nuHMA «YWcTa ¥ BBIYHCICHUS» CIYXUT OCHOBOW st
JTATbHEHIIET0 M3y4YeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyUYarOIIUXCS
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHS MOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Xe MPHOOPETCHHIO MPAKTHUECKUX HABBIKOB, HEOOXOIMUMBIX JIJIsl IOBCETHEBHON
KU3HU. PazBuTHE MOHATHS O YUCJIE Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAJIBHBIMM M HWPPAUOHAIBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIO.

Conepkanue JByX anreOpanyeckux JUHUN — « AJIreOpaniecKue BhIPaKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO y OOYUaAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M IPAKTUKO-OPUEHTHPOBAaHHBIX 3adady. Ha ypoBHe
OCHOBHOTO 001Iero o0pa3oBaHusi y4eOHBIH MaTepuana TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXEHUN. AJredpa JEMOHCTPUPYET 3HAUCHUE MAaTEMAaTUKH Kak
A3bIKa JJI1 TOCTPOEHUS MATEMATHYECKUX MOJEIEH, ONMUCAaHHUS IPOLIECCOB U
SBJICHMA peanbHOTO Mupa. B 3agaunm oOydeHuss aireOpe BXOIAT TaKkKe
JanbHeilee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUA, HEOOXOAUMOro, B
YaCTHOCTH, JJII OCBOEHUS Kypca HWH(DPOPMATUKH, U OBJIAJICHUE HaBbIKAMU
NEeAyKTUBHBIX paccyxaeHuil. [Ipeo6pa3zoBaHne cUMBOIBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXXEHHUS, CHOCOOHOCTEHN K MAaTEMAaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TPAQUUECKON JTMHUK HALEIEHO Ha MOJy4eHUE
OoOy4JaronMMHCs 3HAaHUN O (PYHKUMSIX KaK BaKHEHMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIEAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmectBe. M3ydyeHue marepuana crocoOCTBYET DPAa3BUTHIO Yy OOyYaroIIMXCs
YMEHUS UCII0JIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIC CPEACTBA A3bIKA MATEMATUKHU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (OpMUpOBaHHE
MPEICTABICHUI O POJIM MaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMy MaHy B 7-9 Kjaccax u3ydaercs ydeOHBIH Kypc
«AnreOpa», KOTOPbIA BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3esibl COJACpPKAHUS:
«Yucna ¥ BBIYUCIEHUSA», «AJreOpandeckue BBIPAXKEHUSD, «YpaBHEHUS W
HEPABEHCTBA», « DyHKIUW.

Ha usyuenne yueOHOTO Kypca «Anredpa» orBoautcs 306 yacos: B 7 Kiiacce
— 102 ygaca (3 yaca B Hepmento), B 8 kimacce — 102 ygaca (3 gaca B Hezneno), B 9
kiacce — 102 yaca (3 yaca B Hezeo).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Yuciia ¥ BIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JE€CATUYHBIC, TIEPEXO] OT OAHOU (hopMBI 3amucu
npobeit k apyroil. IloHsATue panMOHAIBHOIO 4HCIA, 3allUCh, CpPaBHEHUE,
YHOPSA0OYMBAHUE  PALMOHAIBHBIX  4Hceld. ApudmeTnueckue JEHCTBUS C
palMOHAJIBHBIMA YKCIIaMH. Pelenue 3anad U3 pealbHOW NPAaKTUKW HA 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypalbHBIM I[I0Ka3aTeJIeM: OINpeEeNIeHue, IpeoOpa3oBaHue
BBIPQXEHUI HAa OCHOBE OIpEIEIeHUs], 3aIUCh 0oNbIIMX yucen. [IpouenTsl, 3anuch
IPOLIEHTOB B BUJE poOU U ApoOM B BHJIE€ MPOLIEHTOB. Tpu OCHOBHBIE 33/la4d Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaIbHON IIPAKTHKHU.

[IpumMeHeHnEe TPU3HAKOB  JCIUMMOCTH, pPA3JIOKEHHME HAa  MHOKHUTEIH
HaTypaJbHbIX YHCEIL.

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

AuredpanvyecKue BbIPpaKEeHUA

IlepeMeHHBIE, YNCIIOBOE 3HAYECHUE BBIPAKEHUSA C IIEPEMEHHOMU. JlommycTUMBIE
3Ha4YeHUsA NepeMeHHbIX. [IpencrasiaeHue 3aBUCUMOCTH MEKly BEJIMYMHAMU B BUJIE
dbopmynbl. Beraucienus mo dopmyrnam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXX/IECTBEHHO paBHbIE BBIPAXEHHS, NpaBWiIa NpeoOpa3oBaHUs CyMM U
MPOU3BEEHUH, IPAaBUIIa PACKPBITHS CKOOOK U MPUBEAEHUS TOJOOHBIX ClIaraeMbIX.

CBoJliCcTBa CTENEHH C HATyPAJIBHBIM [IOKA3aTEJIEM.

OpnHounensl 1 MHOrousaeHsl. Ctenenbp MHorowieHa. CiokeHue, BBIYMTaHUE,
YMHOXXEHHE€ MHOTOWIECHOB. MOOpMyJbl COKpPAIIEHHOTO YMHOXKEHHMS: KBaApar
CyMMBl M KBaApar pa3sHocTH. PopMmyna pa3HOCTH KBajaparToB. PaznoxeHue
MHOT'OYJIEHOB Had MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHUs, MpaBujia MpeoOpa3oBaHUsl YpaBHEHHUS,
PaBHOCUJIBHOCTb YPAaBHEHHU.

JluHenHOe ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
YPAaBHEHUS, pELIEHUE JIMHEWHBIX ypaBHEHUH. COCTaBIEHHE YpaBHEHUN 110
YCJIOBHIO 3aJ1a4u. Penenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO YPaBHEHUM.

JluneiiHoe ypaBHEHHE C IBYMs NEPEMEHHBIMH U ero rpaguk. Cuctema aByX
JVMHEMHBIX YpPaBHEHUW C JBYMs IIEpeMEHHbIMU. PemeHune cucreM ypaBHEHUU
CIocOOOM MOACTaHOBKHU. IIpuMepbl penieHusi TEKCTOBBIX 3aJad € MOMOILBIO
CUCTEM YPaBHECHUM.

DOyHKIUU



Koopaunara Touku Ha npssmMou. UnciioBble NpOMEXKYyTKU. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHOMN IIPSIMOM.

[TpsimoyronbHast cucrema koopauHat, ocu OX u Oy. Alcimucca U opAuHATa
TOYKH Ha KOOPJIMHATHOM I10CcKOCTH. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIaMHU.
Urenune rpadukoB peanbHbIX 3aBucuMmocTed. [lonstue Qynkuun. ['paduk
¢byuxun. CpoiictBa ¢pynkiuil. Jluneitnas pyukmus, e€ rpadux. I'papuk dyHKnn
y = |X|. I'padmyeckoe pernieHue ITUHEWHBIX YPaBHEHWH WM CUCTEM JIMHEHHBIX
YPaBHECHUU.

8 KVIACC

Yucaa v BBIYMCICHUA

KBagparueiii kopeHb u3 uwucna. [lonsitue 00 uppalvoOHAIBHOM YHCIE.
Jecsatuunbie TpUOIMKEHUST UppAlMOHAIBHBIX yucen. CBolicTBa apuMeTUYECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHHUE K MPEe0Opa30BaHUIO YNCIOBBIX BhIPAXKCHUN
Y BBIUHMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

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

AuredpanvyecKue BbIPpaKeHUA

KBagpaTHblil  TpE€XuieH, pa3loKEHHE KBAaJpPaTHOIO TPEXWIEHA HaA
MHOHUTEIIN.

AnreOpandeckas apoOb. OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CnoxeHue, BBIYUTAHHE, YMHOXEHUE, JEJeHUE aireOpandeckux ApoOeH.
PannonaibHbIe BRIpAKEHUS U UX MPeoOpa3oBaHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, G(opmysia KOpHEH KBaJpaTHOTO ypaBHEHMS.
Teopema Buera. Peuienue ypaBHEHHM, CBOAAIIMXCS K JIMHEWHBIM U KBaJPATHBIM.
[Ipocreiimme qpoOHO-paIMOHAIBHBIC YPABHEHHUS.

['paduueckas uaTEpHpeTanvs ypaBHEHUN C BYMS MEPEMEHHBIMU U CUCTEM
JVHENHBIX YpaBHEHUW C JABYMsl NE€peMEHHbIMHU. lIpuMepsl pelieHuss cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

YuciioBble HEPABEHCTBA M MX CBOMCTBA. HepaBEeHCTBO ¢ OHOW MEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBEHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTeMbl JINHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKIUU

[Tonsitue Qynkmuu. OOIaCTh OMpeAeNeHus W MHOMXECTBO 3HAYCHHM
dbyukiuu. CiocoOsl 3aaHus PYyHKIIHMA.

I'padpux ¢ynkuuu. Yrenune coiicTB ¢yHKkuuu no e€ rpaduxy. IIpumeps
rpadukoB (GyHKIHMA, OTPaXKaIOIIUX peabHbIE MPOIECCHI.



@OyHKIMKA, ONMHUCHIBAIOININE TPSAMYI0 H OOpaTHyl0 MPOMOPIHUOHATBHBIC
3aBHCHMOCTH, HX rpaduxu. OyHkuun Y = X2, y = X3, y = VX, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJTIACC

Yuciia ¥ BIYMCICHUS

ParnmonanpHpie 4ncna, UppallMOHAIBHBIC YHCIIA, KOHEYHBIE U OCECKOHEUHBIC
JeCATUYHBIE ApoOou. MHOXECTBO AEHCTBUTEIBHBIX YKCEN, NEHCTBUTEIbHBIE YUCIIA
KaKk OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBUE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCEN U KOOPAUHATHOM MTPSAMOM.

CpaBHEHHME JIEWCTBUTENIbHBIX YHCEN, AapU(PMETUUYECKUe JEHUCTBUS C
JEUCTBUTEIBbHBIMU YUCIIAMH.

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

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

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASIMXCA K JUHEUHBIM.

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

Pemenne npoOHO-pallMOHATIBHBIX YpaBHEHUI. PerieHne TeKCTOBBIX 3aaad
aNredpandeckuM METOJIOM.

VYpaBHeHuEe ¢ AByMsI NEPEMEHHBIMU M ero rpaduk. Pemienue cucrem IByx
JIMHEWHBIX YPABHEHUM C IBYyMS NIEPEMEHHBIMU. PellieHne CUCTEM JBYX YpaBHEHUN,
OJIHO U3 KOTOPHIX JHMHEHHOE, a Japyroe — BTopoil creneHu. ['paduueckas
WHTEpIIPETalNs CUCTEMBI YPABHEHUN C IBYMs IIEPEMEHHBIMU.

Pemennie TekCTOBBIX 3a71a4u alredpandeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHre JMHENHBIX HEPABEHCTB C OJHOM mIepeMeHHOoU. PemieHue cucrem
JMHEMHBIX HEPABEHCTB C OJHOW TIiepeMeHHOW. KBanpartHeie HepaBeHCTBa.
['padmyeckas MHTEpIpeTalds HEPAaBEHCTB M CHCTEM HEPaBEHCTB C JIByMs
MIEPEMEHHBIMHU.

DyHKIUU

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

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

YucsioBbIe MOC/I€I0BATEILHOCTH U MPOrPeccum



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

Apudmernueckas u TreoMeTrpudeckas mporpeccur. PopMynbl N-ro WieHa
apu(pMeTHYeCKON U TEOMETPUUYECKOM MPOTrpecCHii, CyMMBI IIEPBBIX N UJICHOB.

N3o0paxkenne ujiaeHOB aprU(METHUYECKOH M TeOMETPHUYECKOM IPOTpPecCHid
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIN M AKCIIOHEHUMAIBHBIN POCT.
CI10KHbIE NPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
YUYEBHOTI O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMmbl y4yeOHOro Kypca
«Anredpa» XapaKkTEepU3yIOTCS:

1) naTpuoTHYecKoe BOCIMTAHUE:

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

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U Pean3aluu €ro
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHUEM JIOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUHM BCEM JKMU3HU [JIsl YCHEIHOM NpodeccroHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIIUTAHME:

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

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTeMAaTHYECKOW KYyJbTYpOWl Kak CPeJICTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (POpPMHPOBAHHE KYJIbTYPbI 310POBbA H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHMS B HHTEpPECaX CBOEIrO
30pOBBS, BEJIEHUS  3J0pOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryjspHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY W TAaKOTO )K€ MpaBa IPYroro YeI0BeKa;

7) 3K0JI0THYECKOE BOCTUTAHUE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTHUYECKUX 3HAHUM /IS pelIeHUs 3a/1a4
B 00JacTH COXPAaHHOCTH OKpYXaroUlel cpenpl, IUIAHUPOBAHMS IOCTYNKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPY’KaIOWIEH Cpenbl, OCO3HAHHEM
J100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPOOJIEM U ITyTeW UX PEIICHHUS;

8) aganTanusi K M3MEHAIUMCS YCJOBUAM CONMAJIBHOM U NPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTbCA y JAPYTHX JIOJEH, NpUOOpEeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHX;

HEOOXOJUMOCTBIO B (OPMHUPOBAHUMU HOBBIX 3HAHWW, B TOM YHUCIE
(bopMyIUpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUUA U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOMIMHA KOHTPMEp, KOPPEKTHPOBAThH
IPUHUMAEMble pEIIeHUs] U ACUCTBUSA, (POPMYyIMpPOBAaTH M OLEHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUYeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aefcTBu:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATUN, OTHOMIEHWH MEXKIy NOHATHAMH, (HOPMYJIHUPOBATH
OTpEJICICHUs]  TMOHSATUW, YCTAHABIMBATH CYIIECTBCHHBIA  MPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIIbHBIE W OTPHUIIATEIbHbBIC, CIUHUYHBIC, YAaCTHBIC WM O0OIIHe,
YCJIOBHBIE;



BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBopeursi B (akTax, AaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEpPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTWKH, NENYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa3dupaTh 10Ka3aTeIbCTBA MaTEMAaTHUYECKUX YTBEPXKICHUH (IIPsIMbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHbBIE JOKa3aTeJIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BBICTpauBaThb AapryMEHTAlLlMI0, MPUBOAUTD
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIONIb30BaTh BOIMPOCH! KaK MCCIEAOBATEIBCKUN HHCTPYMEHT MO3HAHUSA,
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
CaMOCTOATENIbHO YCTaHaBIMBATh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULNIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHy HECJIOMKHBIN
DKCIIEPUMEHT,  HEOOJIBILIOE  HCCIEAOBAHME  TIO  YCTAHOBJICHUIO
OCOOCHHOCTEH MAaTEMaTUYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy coOOit;

CaMOCTOATENHLHO (POPMYJIUPOBATH 00OOIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEOBAHUS, OLEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IIECHHIA;

MPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTATbH
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Pabora c nunpopmanueii:

BBISIBJISITH HEJOCTATOUYHOCTh W W30BITOYHOCTH HH(OpPMAIUH, TaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOUpaTh, aHAIM3UPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOMpATh (opMy TMpeACTaBiICHUS HWH(DOpPMAIMM U WILTIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMMaMmH, HWHOM TrpaduKold U HX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEITI0KECHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBbIpaXaTh 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,
npo0JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJIEH, HAIICJICHHBIC Ha TIOUCK
pELICHMs, COIOCTaBIATh CBOM CYXKIEHUS C CYXICHHUAMH JIPYyTUX
YYaCTHUKOB JHayiora, oOHapy»UBaTh PA3JIMYME U CXOJCTBO MO3MIIMM, B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yNbTaTbl  pEHIeHMs  3aJayd,  JKCIEpUMEHTAa,
UCCJENOBAHMS,  NPOEKTa,  CaMOCTOATEIbHO  BbIOMpAaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HWCIOJb30BaTh  IpPEUMyINecCTBA  KOMaHIHOM WU
UHAMBHUIYaJIbHON paboThl MpU pPEIIEHUU YUYEOHBIX MAaTeMaTHYECKHX
3ajady;

IPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboOThl, pachpeneisiTh BUIbI padoT, JA0roBapuBaThCA,
00Cy>KIaTh IPOLECC U pe3ysbTaT padoThl, 0000IIATh MHEHHSI HECKOJIBKUX
JIIOACH;

y4acTBOBaTh B TIpPyHnmnoBbIX (opmax paboTel (oOcyxkneHus, oOMeH
MHEHUSMH, MO3TOBbIE IITYPMbl M JIpyTU€), BBINOJHATH CBOKO YacTh
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMHU KOMaHIbl,
OLICHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJIAThH IUJIaH, AJITOPUTM PELICHUS 3aAaud (MU €ro
4acTh), BBIOUpATh CIOCOO PEIICHHS ¢ Y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEUM, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BAapUAHTHI peUIEHUH ¢ y4ETOM HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelIeHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4i, BHOCUTh KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, HAMICHHBIX OLTUOOK, BHISIBJICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LEIIH
U YCJIOBHSIM, OOBSICHSTh MPUYUHBI JOCTIKEHUS WM HEJOCTIKECHUS T1EJIH,
HaXOJUTh OIMMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.



HPEAMETHBIE PE3YJIBTATBI

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

Yuciia 1 BbIYMCICHUS

BeimonusaTe, codeTras yCTHbIE M MUCBMEHHBIE TPUEMBI, aprUPMETHUECKHE
JEHUCTBUS C pAllMOHAILHBIMU YUCIIAMH.

HaxonuTh 3Ha4eHUs YHUCIOBBIX BBIPAKEHHUM, MPUMEHSITh pa3zHOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIYUCICHUS 3HAYEHHUI JTPOOHBIX BBIPAKEHUM, COIEpPKAIIUX
OOBIKHOBEHHBIE U JIECTHYHBIE TPOOH.

[lepexonuTh OT OxHOM (HOPMBI 3aITUCH YHUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JCCATUUHYIO JIPOOB).

CpaBHUBAaTh U YIIOPSIOYMBATH PALIMOHAIIBHBIE YHCTIA.

OKpyIJISITh YuCHa.

BBITTONHATS TPUKUIKY U OLEHKY pe3yjIbTaTa BBIYMCICHUN, OLEHKY 3HAUECHUI
YUCJIOBBIX BBIPAXKCHUI. BBINOIHATE AEWCTBUSA CO CTENEHSAMH C HATypaJbHBIMU
NIOKAa3aTeJISIMH.

[IpuMeHsATh  TpPU3HAKU  JEJIMMOCTH, pa3JIOKEHHUE HAa  MHOXKUTEIH
HaTypaJbHBIX YUCEIL.

PemaTe npakTUKO-OPHEHTHPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, NPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl pEIIEHUs 3aa4 ¢ YYETOM OTPaHUYEHM, CBSI3aHHBIX CO CBOMCTBaMHU
paccMaTpUBaEeMbIX OOBEKTOB.

AuredpanvyecKue BbIPaKEHUA

Hcnonp3oBaTh aiaredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPHU 3aJaHHBIX 3HAYECHHUSIX
NIEPEMEHHBIX.

BoimonHsATh  mpeoOpa3oBaHUsi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MIPUBEJCHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITHEM CKOOOK.

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

OcCylecTBIIATh PA3I0KEHUE MHOTOWICHOB HA MHOXKHUTEIUM C MOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOIIEro MHOXHUTENs, TPYNIUPOBKU CIaraeMsiXx,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3zoBaHUsi MHOTOUYICHOB ISl PELICHUS Pa3IMYHBIX 3aja4
U3 MAaTEMaTHKHU, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HATypajJbHBIMU IOKA3aTEJSIMU IS
peoOpa30BaHUs BHIPAKCHUH.



YpaBHeHMS U HEpaBeHCTBA

Pemwlats yiMHEMHBIE YypaBHEHUS C OJHOM NEPEMEHHOW, NMPUMEHSSA ITPaBHIIA
IIepexo1a OT UCXOAHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMmy. [IpoBepsTs, ABnseTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[IpumensTh rpaduyecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPAaBHEHUN U UX
CUCTEM.

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

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpauK JTUHEHHOrO YpPaBHEHHUS C
JIBYMsI TIEPEMEHHBIMH, TOJIb3YsICh TpadUKOM, NPUBOJUTH MPUMEPHI PEIICHUS
YPaBHEHHUS.

PemaTe cucteMbl 1ByX JIMHEHMHBIX YPABHEHUH C IBYMs MEPEMEHHBIMU, B TOM
qucie rpaduuecK.

CocTaBnsATh M pelIaTh JIMHEWHOE YpaBHEHUWE WM CHUCTEMY JIMHEWHBIX
YPaBHEHMM II0 YCIOBHUIO 3aJayd, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a41 IOJyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300paxaTh Ha KOOPAUHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, HUHTEPBAJIbI, 3aIMCBHIBATH YACIOBBIE IPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPAMHATHOW IIOCKOCTH TOYKH IO 33JaHHBIM KOOpPAWHATAM,
CTpouTh Tpaduku TuHEHHBIX GyHKIMNA. CTpouTh rpadux GyHKIUU Y = |X|.

OnucelBaTh C TMOMOUIbIO (PYHKIMM HW3BECTHbIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSAHHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
POU3BOAUTENILHOCTD, BpeMsl, 00BEM PabOTHI.

Haxonuth 3HaueHne (PyHKIMHU MO 3HAUEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACTaBICHHUS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

K xoHmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CIICIYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

Yucaa v BBIYMCICHUSA

Hcnonb30BaTh HadaJlbHbIE NPEACTABICHHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCcel JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh IeHCTBUTEIIbHbBIE
4yciia TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[TpumensTh TOHATHE apU(METHUYECKOrO KBaJPAaTHOTO KOPHs, HaXOAWUTb
KBaJIpaTHbIE KOPHHU, HCIOJB3Ys MPU HEOOXOIMMOCTH KaJbKYJSTOpP, BBIIOJHATH
npeoOpa3oBaHusl BBIPAKEHUN, COJEP)KALIUX KBAJpPAaTHBIE KOPHHU, HCIOIB3YS
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJBIIUX M MAJIBIX YHCEN C TIOMOIIBIO JECATUYHBIX
npoOeit u creneneit yucna 10.

AJiredpanyeckue BbIpaKeHHUs

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

BBITIONHITE TOXIECTBEHHBIE MPEOOpPa30BaHMs PANMOHAIBHBIX BBIPAKECHUN
Ha OCHOBE MPaBUJI ACHCTBUHN HAJ MHOTOYJICHAMH U aNreOpandeCKuMH APOOSIMHU.

PackianpiBaTh KBapaTHBIN TPEXUICH HA MHOKHUTEIIH.

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

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEWHBIC, KBaJpaTHBIC YpaBHEHUS W palMOHAIBHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

[IpoBouTh MpocCTeilIve UCCIEOBAaHUSI YPABHEHUN M CUCTEM YpaBHEHHM, B
TOM YHCJIE ¢ IPUMEHEHUEM TpadUUeCKuX MPEICTaBlIeHNH (YCTaHABINBATh, UMEET
JU ypaBHEHWE WM CHCTEMa YpaBHEHUW pEIICHUS, €CIM HMEET, TO CKOJBbKO, U
npouee).

[lepexoauTh OT cloBecHON (OPMYIMPOBKH 3amaduul K €€ anredpandeckoit
MOJIEId C TIOMOIIBIO COCTaBJICHUS YPAaBHEHUS WM CHUCTEMbl YpaBHEHUH,
WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ]a4¥ IMOJTYUYEHHBIN pe3yJIbTarT.

[IpuMeHSATh CBOWCTBA 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,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEACNATh 3HAUYCHHE (YHKIUHU TIO0 3HAYCHUIO
apryMeHTa, ONpeAesiATh CBOMCTBAa (PYHKIMU 10 €€ rpaduKy.

Crtpoutsb rpaduku deMeHTapHBIX QYHKIIUNA BUJIA:

y = kiX, Yy = X2, y = x3,y = x|, Y = VX, OIHCBIBaTb CBOWCTBA YHCIOBON
byHKIUU 110 €€ TpaduKy.

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

Yuciia ¥ BBIYUCTICHUSA

CpaBHHBaTh M YIIOPSIOYMBATH PAIIMOHAIBHBIC M HPPAIlMOHAIBHBIC YHCIIA.

BeITTONTHATE  apupMETHISCKUE JEUCTBUS C PalMOHAIBHBIMUA YHCJIAMH,
coueras YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATH BBIYUCICHUS C
UPpAMOHATHHBIMH YHCIIAMHU.



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

OKpyrJisiTh IEUCTBUTEIBHBIC YHWCIA, BBINOJIHATh MPUKUAKY pe3yJbTara
BBIYUCJIEHUW, OLIEHKY YHCIIOBBIX BBIPAKCHUM.

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 YPABHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTte TeKCTOBBIE 3aauyd aiareOpamdyeckuM CrocoOOM C  TMOMOIIBIO
COCTAaBJICHUS YPABHEHHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

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

Pemiath nuHeElHBbIE HEPABEHCTBA, KBAJpPATHBIC HEPABEHCTBA, HU300paKaTh
PEIICHUE HEPABECHCTB HA YHUCIOBOW NPSIMOM, 3aMMCBHIBATH PEUICHHUE C MOMOIIBIO
CHUMBOJIOB.

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

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUU PA3JIMYHBIX 3a4a4.

DOyHKUIMHA

Pacno3naBath (PyHKUIMM U3yYeHHBIX BHJOB. [loKa3piBaThb CXEMaTHYECKU

pacIoyio’KEHUE Ha KOOPAMHATHON TUIOCKOCTH rpadukoB GyHKimit Buga: y = KX, y
=kx+by=kix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT
3HauYeHUN KOA()PUITUEHTOB, OMMCHIBATH CBONCTBA (DYHKIIHIA.

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

Pacno3naBaTh KBagpaTHuHy0 (QYHKIHUIO 10 (HopMyIie, MPUBOIUTE TPUMEPHI
KBaIpaTUYHBIX (DYHKIMIA U3 peabHOM )KU3HU, GPUBUKHU, TEOMETPHH.

Yuc/ioBble MOCIEA0BATEIBLHOCTH H IPOTPeCCH U

Pacno3naBaTh apu(METHUYECKYI0 U TEOMETPUYECKYIO TMPOrpeccud Npu
pa3HBIX CIIOCO0aX 3a/IaHuUs.

BbINONMHATE  BBIUMCIACHHS C UCHOJB30BaHUEM (opMyn N-ro 4jieHa
apu(PpMETUIECKON U TeOMETPUUECKOMN MPOrpeccuii, CyMMbl IEPBBIX N UJICHOB.

N300paxkath uYieHbl MOCIEN0BATENBHOCTH TOYKAMU HA KOOPJIMHATHOM
IJIOCKOCTH.



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne i/ HanmMeHnoBanwue paszienoB U TeM KonunyecTso yacos DnekTpoHHBIC (IU(PPOBBIE) 0Opa30BATEIHHBIC
[IPOTrpaMMBbI Bceero pecypcehl
1 ‘lHCna, BEpAKEHHS, TOAKACCTB, 18 bu6nuoreka IIOK https://m.edsoo.ru/7f415b90
ypaBHEHUS
2 OyHkuu 11 bubmmorexa LIOK https://m.edsoo.ru/7f415b90
3 CrerneHb ¢ HATypaJIbHBIM ITOKa3aTeIeM 11 bubnunoreka LIOK https://m.edsoo.ru/7f415b90
4 MHOro4IeHbBI 16 bub6muoreka IIOK https://m.edsoo.ru/7f415b90
5 DopMyJIbl COKPAIEHHOTO YMHOKEHHUSI 17 bubnunoreka LIOK https://m.edsoo.ru/7f415b90
6 CucreMbl TUHENHBIX ypaBHEHUN 13
7 [ToBTOpenue 16
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8 KUIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (HU(POBHIE)

Ne i/

NMPOrpaMMblI Bcero odpa3oBaTebHbIE Pecypchl
q .K

1 7EIa 1 BRIIHCHEHIA. TNBaNpatHbie 15 BuGanorexa LIOK https://m.edsoo.ru/7f417af8
KOPHHU
q .C

2 1A 1 BRITHCICHIG. TCHCHD ¢ 7 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
LIEJIBIM ITOKa3aTelIEM
Anre6 .

3 HrEoP queUCKH? BIpBRCHIA 5 bubmmoreka LIOK https://m.edsoo.ru/7f417af8
KBanparsslii TpEXuineH
Aure6 .

4 HTCOPAITAPCRHC BHPDRCHIN 15 Bu6morexa LIOK https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poOb

5 ¥ PaBHEHILL i HEPABEHCTEA. 15 bubnmuoteka [{OK https://m.edsoo.ru/7f417af8
KBanpatHble ypaBHEHUS
v .C

6 paBHeHHfI 1 HCPABEHCTBA. LUCTEMDI 13 bubmuoreka I{OK https://m.edsoo.ru/7f417af8
ypaBHEHHIA
v .

7 PABHEHIVT I HEPABeHeTd 12 bu6nuoreka LIOK https://m.edsoo.ru/7f417af8
HepasencrBa

8 Oynkuun. OCHOBHbBIE TOHATHUS 5 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8

9 Oynkuuu. YucnoBbie PyHKITUN 9 bu6mmoreka LIOK https://m.edsoo.ru/7f417af8

10 [ToBTOpeHue u 060061IIeHIE bu6mmoreka LIOK https://m.edsoo.ru/7f417af8
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9 KUIIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

JuaexkTpoHHbIe (HU(POBbHIE)
o0pa3oBaTe/ibHbIE Pecypchl

Uucna u Berunciienus. JlelcTBUTENbHEBIC

9 bubnmoreka [{OK https://m.edsoo.ru/7f419d08

qucla
% Y%

PABHCHIA 1 HEPABCHCTBA. Y PABHCHHA € 14 Bu6muorexa LIOK https://m.eds0o.ru/7f419d08
OJTHOU TICPEMEHHOM
% .C

PABHCHITL I HEPABCHOTRA. LHCTEMET 14 Bu6miorexa [{OK https://m.eds00.ru/7f419d08
YpaBHCHHIA
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 bubnuoreka L{OK https://m.edsoo.ru/7f419d08
OyHKIU 16 bu6mmoreka LIOK https://m.edsoo.ru/7f419d08
YucnoBbie TOCISA0BATEILHOCTH 15 bubnuoreka I{OK https://m.edsoo.ru/7f419d08
I1 000

OBTOPEHIE, 000 mer“Ie, 18 bubmmorexa I{OK https://m.edsoo.ru/7f419d08
cUCTEeMaTH3aIlMs 3HAHUH
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7 KJIACC

Ne i/

Tema ypoka

IHOYPOYHOE IIVTAHUPOBAHUE

KoanyecTBo 4acosB

KoHTpoJbHbIe

Bcero
padoThI

Jara usydyenus

I'aaBa 1. Yncaa, BrIpaxeHusi, TOXKIecTBa, ypaBHeHus (18)

§ 1. YUncsa u BbIpaskeHust !
1 PanmonaneHbie yncna 1
2 UurcnoBbie BBIPAKEHUS 1
3 BripaskeHus ¢ iepeMEHHBIME 1
4 CpaBHeHUE 3HAUEHUN BbIpA)KEHUI 1
5 Yucna, BeIpaKEeHUS 1
6 Yucna, BeIpaykeHHsl, TOXKAECTBA 1
7 UYucna, BbIpaXeHUsI, TOXKJIECTBA, 1
ypaBHEHHS
§ 2. IIpeodpa3zoBanue BbIpaKeHMit 4
8 CBoliCcTBa AeUCTBUH HaJ YHCIaMHU 1
ToxxnecTsa. 1
10 TO)KI[CCTBCUHHBIC npeoOpa3oBaHus 1
BBIPKSHUN
11 ToxnectBa. ToxknecTBEHHbIE 1
peoOpa3oBaHUs BhIpaKEHUI
§ 3. YpaBHenue ¢ 0HOii TiepeMeHHOI 7
12 VYpaBHEHHE U €r0 KOpHH 1
13 JInHeitHOEe ypaBHEHHE C OJHON MEPEMEHHOM 1




JInHeHoe ypaBHEHHE C OJJHOU

14 /) 1
nepeMeHHON
15 Pemrenue 3a1au ¢ moMoIIb0 ypaBHEHUMA
16 Pemenue 3a1a4 ¢ moMOILIBbKO YpaBHEHHI
17 Yucna, BEIpaKeHUS, TOKAECTBA, YPaBHEHHS
KonTpoabHnas padora Ne 1 mo reme
18 «BbIpakeHus, TOKIAECTBA, 1
YPaBHEHHUSD
I'naBa 2. ®ynkmun (11)
§ 4. dyukuuu U uxX rpaQpuKu )
19 YucioBble IPOMEXKYTKH 1
20 Yro takoe GyHKIHS 1
21 Brruucnenue 3nauennit GyHKIMH 1O 1
bopmyie
22 I'paduk dyHKIIH 1
23 OyHKIMH U UX TpaduKu 1
§ 5. JIuneiinasa pyHkumus 6
24 [Ipsimast mponopLHOHAILHOCTD U €€ Tpapuk 1
25 Jlunelinas pyHkuus U ee rpaduk 1
26 Jluneiinas GyHKIMA U ee TpaduK 1
27 KycouHo-3a1anHbIe QYHKIUH 1
28 JluneitHas QyHKUIUSA 1
29 KonTtpoabHas pa6ora Ne 2 no reme 1

«DYyHKIUN»

I'naBa 3. CteneHb ¢ HATYpaJabLHBIM NMoka3aTeiaem (11)

§ 6. Crenenn u eé cBoiicTBa

5




YMHOXEHHE 0OJHOYJICHA HAa MHOTOWICH

47 BolHECeHNEe 00IEero MHOKHUTENS 34 CKOOKH

30 OmnpeneneHre CTENEHU C HATypaJlbHbIM 1
[OKa3aTeJIeM
31 VYMHOXXEHUE U JIeJIEHHE CTEIeHen 1
32 Bo3Benenue B cTeneHb MpoOU3BECHUS U 1
CTENeHU
33 Crenens ¢ HATYpaJIbHBIM ITOKa3aTelieM 1
34 CreneHb ¢ HATypaJbHBIM MTOKA3aTeIEM 1
§ 7. OnHOUJIeHBI 6
35 OJHOYJIEH U €ro CTaHAapPTHBIN BUJT 1
36 YMHOKEHHE OJHOUYIEHOB. 1
37 Bo3Benenue ogHo4IeHa B CTENEHD 1
38 ®ynximu y = x> 1 'y = x° 1 ux rpaduxu 1
39 ®ynkimn y = x> 1y = X° 1 X rpaduKu 1
KonTtpouabHnas pa6ora Ne 3 no teme
40 «CTeneHp ¢ HATYPAJIbHBIM 1
MoKa3arejiem»
I'nasa 4. Muorouienbl (16)
§ 8. Cymma u pa3HOCTh MHOTO4JIEHOB 4
41 MHoOrousieH u ero CTaHIapTHBIM BUJT 1
42 Cr0KeHre MHOTOYJIEHOB 1
43 BrlunTanre MHOTOWIEHOB 1
44 CI10’%eHUe U BEIYUTAHUE MHOTOWICHOB 1
§ 9. IlpousBeneHue OAHOYIEHA U MHOTOYJIEHA 5
45 YMHOXEHUE OTHOWIEHA HA MHOTOYJIEH 1
46 1
1
1

48 BriHecenne 00Iero MHOKHUTENA 3a




CKOOKM

49 [IpousBenenne oqHOUICHA U MHOTOUICHA
§ 10. [IpousBeaeHne MHOTOYIEHOB 7
50 YMHOXeHHE MHOTOYJICHa Ha MHOTOUJICH
51 VYMHOkKEHHE MHOTOYJICHA Ha 1
MHOTOYJICH
52 PasnoxxeHne MHOro4jicHa Ha MHOKHTCIN 1
CI0COOOM IPYIIIUPOBKU
53 PaznoskeHre MHOro4ieHa Ha MHOXKHATEIIH 1
CIoco60M TPYIIUPOBKU
54 MHOrouJIeHbl. 1
55 Muorounensl. JIeHCTBUS ¢ MHOTOUJICHAMH.
56 KonTposabsHnas padora Ne 4 mo teme 1
«MHOro4ieHb»
I'naBa 5. ®@opmyJibl coKpaméHHoro ymuoxxenusi (17)
§ 11. KBagpaT cyMMblI M KBaApaT Pa3HOCTH 4
57 Bo3Benenue B kBaJpaT CyMMBI H Pa3HOCTH 1
JIBYX BBIPaKEHUI
58 Bo3Benenne B KyO CyMMBI U pa3HOCTH JABYX 1
BBIPAKEHUI
59 PaznoxkeHre Ha MHOKUTEIIH C TIOMOIIBIO 1
dbopMyI KBaipaTa CyMMBI
60 PaznmoxeHrne Ha MHOXKUTEIH C TTOMOIIBIO 1
dhopmyn KkBajpaTa pasHOCTH
§ 12. Pa3nocTh kBagpaTtoB. CymMmMa U pa3HOCTh Ky0oB 6
61 YMHOXKEHHE Pa3HOCTH JBYX BBIpOKECHUH 1
Ha UX CYMMY
62 YMHOKEHHE pa3HOCTHU JABYX BBIpAKEHUN 1

Ha UX CYMMY




Pa3noxeHne pasHOCTH KBaJpaTOB Ha

63 1
MHOXKUTEIH
64 PaznoxeHue pa3HOCTH KBaJpaTOB Ha 1
MHOKUTEITN
65 PaznoxeHne Ha MHOXXUTENIN CyMMBI U 1
pa3HOCTH KyOOB
66 PaznoxeHne Ha MHOXXUTENIN CyMMBI U 1
pa3HOCTH KyOOB
§ 13. IIpeoOpa3oBanue HeJbIX BbIPaKeHHI 7
67 [IpeoOpa3oBaHMe IEIOTO BHIPAKCHHS B 1
MHOTO4JIEH
63 [IpeoOpa3oBaHme 1EIOTO BHIPAKCHHS B 1
MHOT'O4JIeH
69 [IpumMeHeHHne pa3TUUHBIX CIOCOOOB IS 1
pa3oKeHus: Ha MHOXKHTEIN
70 [IpumMeHeHre pa3TUUHBIX CIOCOOOB IS 1
Pa3oKeHus: HA MHOXKHUTEIN
71 @DopMyJIbl COKPALIEHHOTO YMHOXEHHUS
72 @DopMyIibl COKPAIIEHHOTO YMHOKEHHS
Kontpoabsnas padora Ne 5 no reme
73 «DopMyJIbI COKPAIEHHOTO 1
YMHOKEHUS»
JgaBa 6. Cucrembl JJUHEHHbIX YPABHEHHUH
r 6. C 13
§ 14. JIuneiinble ypaBHeHHUS € ABYMS 4
nepeMeHHbIMH U UX CHCTEMBbI
74 JInneliHOEe ypaBHEHUE C IBYMs 1
TIepEMEHHBIMH
75 I'paduk muHEHHOTO YypaBHEHUS C ABYMSI 1
TIepeMEHHBIMH
76 CucreMbl JIMHENHBIX YpPaBHEHUH C IBYMs 1




NIEPEMCHHBIMU

CucrteMbl JIMHEWMHBIX YPABHEHHH C AByMS

77 1
nepeMEHHBIMH
§ 15. Pemenne cucreM JIMHEHHBIX YpaBHEHUMH 9
8 Crnioco0 1o cTaHOBKU
9 Crnioco0 1mocTaHOBKU 1
80 Crnoco0 croxxeHus 1
81 Cnioco0 cnoxeHus 1
82 Pemienue 3a1a4 ¢ HIOMOIIBIO CUCTEM 1
YpaBHEHUS
83 Pemenue 3a1a4 ¢ MTOMOIIBIO CHCTEM 1
YpaBHEHHUSI
84 Pemenue cucrem JIMHEHHBIX ypaBHEHUI
85 Pewrenue cucreM TUHENHHBIX YpaBHEHUN 1
KonTtpouabnas padora Ne 6 no teme
86 CucremMbl JIUHEHHBIX YPABHEHH U HX 1
pelIeHus»
IMoBTOpenue (16)
g7 Yucna u Beipaxkenus. [IpeodpazoBanue 1
BBIPAKECHUI
88 VYpaBHEHME € OTHOM EPEMEHHON 1
89 @yHKUIMHU U UX Tpaduku 1
90 JluneliHast QyHKIHS 1
91 Crenens u €€ CBOMCTBA 1
92 OHOWIEHEI 1
93 CyMMa U pa3HOCTh MHOTOYJICHOB 1




94 [TpousBeseHre OAHOUICHA M MHOTOUJICHA 1

95 [TpousBeneHrne MHOTOYJIEHOB 1

96 Uwucna u Beipakenus. [IpeobpazoBanue 1
BBIPAXKECHUI

97 KBaznpaTt cymMMBbl U KBagpaT pa3HOCTU 1

08 HNTorosasi KOHTpoOJIbLHAA padoTa 3a 7 1
KJIacce

99 [IpeoOpa3oBaHre LENBIX BBIPAKECHUI 1

100 JluneiiHble ypaBHEHHUS C IBYMsI 1
NEPEMEHHBIMH U MX CHCTEMBI

101 Perienne cucrteM IMHEHHBIX ypaBHeHI/Iﬁ 1
Pasnocte kBagparoB. Cymma U pa3HOCTh

102 1
KyOOB
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8 KUIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

Jdara nzydyenus

KBagpaTHbiii KOpeHb U3 UKciia

[TonsiTre 06 ppallMOHATIEHOM YHUCIIE

JlecaTuunbie TpUOIMKESHUS
VUPPALMOHAIIBHBIX YUCEN

ILCCHTI/I‘IHHC HpI/I6J'II/I)KeHI/I$I
HppaliOHAJIBbHBIX YU CCJI

JlelicTBUTENBHBIC YHCTIA
CpaBHEHME NEUCTBUTENBHBIX YHCEI

CpaBHEeHHE NEUCTBUTEIBHBIX YHCEIT

© 00 N o O

Apudmerrdeckuii KBaapaTHBIH KOPECHb

VYpaBHeHue BUa X* = a

S

11

CaoiicTBa apupMeTUUECKUX
KBaJPaTHBIX KOPHEH
CgoiicTBa apupMeTHIECKUX
KBaJIpaTHBIX KOpHEN

12

[Tpeobpa3zoBanue YUCTOBBIX
BBIPAKECHUM, COAEP/KALUX KBAIPATHBIE
KOpHHU

13

14

[IpeoOpazoBaHme YUCTOBBIX
BBIPAKEHHM, COAEP/KAIUX KBAIPATHBIE
KOpHH

[IpeoOpazoBaHue YHCITOBBIX
BBIPKEHHM, COAEP/KAUX KBAIPAaTHBIE




KOpHHU

[TpeobpazoBaHue YUCIOBBIX

15 BBIPAKECHUM, COAECPKALUX KBAIPATHBIC
KOpHH

16 CreneHsb ¢ 1EIbIM NT0Ka3aTelIeEM
CranpapTtHas 3anuch uncia. Pazmepsl
00BEKTOB OKpYyXaroliero Mupa (ot

17 3JIEMEHTAPHBIX YACTHII 10 KOCMUYECKHUX
00BEKTOB), UTUTEIIBHOCTH MTPOIIECCOB B
OKpYXKaroIeM MUPE

18 CBOMCTBA CTEIICHU C ICIbIM
IoKa3arejieM

19 CBolicTBa CTENIEHH C IEIIBIM
IOKa3aTejieM

20 CBolicTBa CTENICHU C 11CJIBIM
1oKa3aTelieM

21 CBolicTBa CTENEHH C LETTBIM
MOKa3aTejieM

99 CBolicTBa CTCIICHH C IICJIBIM
MOKa3aTejieM

23 KBaznpaTHblil TpExuneH

24 KBanpaThsiii TpéxuneH

o5 Paznoxxenue kBapaTHOTO TpEXUIEHA HA
MHOKUTEIIH

26 Pa3znoxeHne kBagpaTHOro TpEXUsaeHa Ha
MHOKHTEITH

97 KonTponpHas pabora o Temam

"KBanparusie kopHu. CreneHu.




KBanpatnsiii Tpexusnen"

28 Anrebpanueckas 1poOb
JlonmycTumble 3HaUCHHSI TEPEMEHHBIX,

29 BXOJISIIIINX B alreOpanvecKre
BBIPKCHUS
JlonmycTumble 3HaUCHHSI TEPEMEHHBIX,

30 BXOJSIIIUX B aJlre0OpandecKue
BBIPKCHUS

31 OCHOBHOE CBOWCTBO aredpandecKon
npobu

32 Cokpaienue apooei

33 Coxkparienue apodeit

34 Cokpaienue apooei

35 CrnoxeHne, BBIMUTaHUE, YMHOKEHHUE U
neneHne anredpandeckux Apooeit

36 CrnosxeHue, BBIMUTaHUE, YMHOXKECHHUE U
JieJieHre aredpandeckux Apooeit

37 CrnosxeHue, BBIMUTAHUE, YMHOXKECHHUE U
nenieHue anredpanyeckux Apooeit

38 CrnoxeHne, BBIYUTaHUE, YMHOKEHHUE U
JieJieHre aredpandeckux Apooeit

39 [TpeoOpa3oBaHue BBIpAXKEHUH,
coJiepXKanux aaredpandeckue 1poou

40 [IpeobpazoBanue BEIpAKEHUIA,
coJiepKalux anredpandeckue Ipoou

41 [IpeoOpazoBanme BBIpaKEHUH,

coJiepXKaniux anredpandeckue 1poou




KonTtponbHast pabota o Teme

42 "Anrebpanyeckas 1po0p"

43 KBanparnoe ypaBHeHue

44 HemnonHoe kBagpaTHOE ypaBHECHUE

45 Henonnoe kBagpaTHOE ypaBHEHUE

46 dopmyia KOpHEH KBaJIPaTHOTO
ypaBHEHUS

47 dopmyia KOpHEN KBAJIPATHOTO
ypaBHEHHS

48 ®dopmyna KOpHEH KBaIpaTHOTO
ypaBHEHHS

49 Teopema Buera

50 Teopema Buera

51 Pemenue ypaBHeHH, CBOASIIIUXCS K
KBaJIpaTHBIM

59 Pemenne ypaBHeHui, cBoasmmxcs K
KBaJIpaTHBIM

53 [Ipocreiinme 1poOHO-pallMOHANIbHBIE
ypaBHEHHS

54 [Tpocreiinmme 1poOHO-pallMOHANIbHbIE
ypaBHEHUS

55 Pemenne TekcTOBBIX 3aflatl C TIOMOIIIbIO
KBaJIPATHBIX YPABHCHHIMA

56 Pemenne TeKcTOBBIX savaaq C TIOMOIIIbIO
KBaJIPATHBIX YPABHCHHIMA

57 KonTponpHas pabota mo Teme

"KBanpaTtHble ypaBHEeHuUs"




58

JInHeHOE ypaBHEHHUE C IBYMS
MEPEMEHHBIMH, €ro rpaduK, MIPUMEpHI
pelleHusl ypaBHEHUH B IIEJIbIX YHCIIaxX

59

JInHeHOE ypaBHEHHE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pelieHusl ypaBHEHUH B LENBIX YUCIAX

60

61

JIuHeitHoe ypaBHEHHE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pelieHusi ypaBHEHUH B LENBIX YUCTIAX

Pemenue cuctem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYM: IICPCMECHHBIMU

62

Pemenne cucreM IByX JIMHEMHBIX
YPaBHEHHUH C ABYMs [IEPEMEHHBIMU

63

64

65

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

IIpuMmepsl peleHus: CUCTEM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

[Ipumeps! penienus cucreM
HEJIMHENHBIX YPABHEHUH C IBYMs
[IEPEMEHHBIMU

66

I'padmnueckas unTeprpeTanys
YpaBHEHHUS C ABYMs IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPABHEHUH C ABYMS
NIEPEMEHHBIMU

67

['padmueckas uHTEpIpETALUS
YpaBHEHHUS C ABYMs IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPABHEHUH C IBYMsI




MNEPCMCHHBIMU

Penrenne TekCTOBBIX 3aJ1a4 C IIOMOIIBIO

08 CUCTEM ypaBHEHUH

69 PeleHnne TeKCTOBBIX 3371a4 C TOMOIIBIO
CHCTEM YpaBHEHUI

20 Petienne TeKCTOBBIX 3a71a4 C TOMOIIbIO
CUCTEM ypaBHEHUH

71 YuciioBble HEPABEHCTBA U UX CBOMCTBA

72 YucnoBsle HEPABEHCTBA U UX CBOMCTBA

73 HepaBeHCTBO ¢ 01HOM ITepeMEeHHOMN

74 JIvHeitHbIe HEpaBEHCTBA C OHOM
MEPEMEHHOMN U UX PEIICHHE

75 JInHeiiHbIe HEPaBEHCTBA C OAHOM
IIEPEMEHHOM U UX PEIICHHE

76 JIvHeiHbIe HEpaBEHCTBA C OHOM
MEPEMEHHOM U UX pEIICHHE

77 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U UX PELICHUE

78 CucTtembl TUHEHHBIX HEPABEHCTB C
OJHOU MEPEMEHHON U X PEUICHUE

79 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM NEPEMEHHON U UX PELICHUE
N3o00pakenne perieHus TMHEHHOTO

80 HEpaBEHCTBA U UX CUCTEM Ha YUCIOBOM
IpsIMO
N3o0pakenne penieHust TMHEHHOTO

81 HEpaBEHCTBA U WX CHUCTEM Ha YHUCIIOBOM

IpSAMOi




KonTtponbHas pabora mo Temam

82 . 1
"HepasenctBa. CucteMbl ypaBHeHHUI"

83 [onsarue GpyHKIUN 1

84 O0nacTb onpeneneHns 1 MHOXKECTBO 1
3Ha4YCHUH PYHKITUN

85 Crioco0b1 3a1aHus PyHKIUIH

86 I'paduk dynkmm

87 CpoiicTBa (h)yHKIMH, KX OTOOpaKEHHE 1
Ha rpaduke

g8 YreHue u nocTpoeHue rpadukos 1
byHKIUH

89 [Tpumepsl rpadukoB QyHKIIHIA, 1
OTPaXXAIOUIMX PeaTbHbIE TPOLIECCHI
QOyHKINH, OMMCHIBAIOIIUE MPSIMYIO U

90 00paTHYIO MPOMOPIHUOHAEHBIC 1
3aBHCUMOCTH, UX IrpaduKu

91 lunep6ona 1

92 ['nnep6omna 1

93 I'paduk pynknmm y = x> 1

94 I'paduk pynkuuum y = x? 1
Oyakmum Y =X3, Yy = X3,y = VX, Yy = [X|;

95 rpaduveckoe pereHne ypaBHeHHIA 1 1
CHUCTEM ypaBHEHUU
Oyakmm Y =X2, Yy = X3,y = VX, Yy = [X|;

96 rpaduveckoe pereHne ypaBHeHHIA U 1
CHUCTEM ypaBHEHUH

97 [loBTOpEHNE OCHOBHBIX MOHATUH U 1




METOJI0B KypcoB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUI

IToBTOpEHNE OCHOBHBIX OHATHI U

98 METOJIOB KypCOB 7 U 8 KIJIACCOB, 1
000011ICHIE 3HAHUH
IToBTOpEHKME OCHOBHBIX MOHATUN U

99 METOJ/IOB KypCOB 7 M 8 KJIacCOB, 1
000011ICHIE 3HAHUH
[ToBTOpEHHE OCHOBHBIX IMOHATHI H

100 METOJIOB KypcOB 7 U 8 KIJIacCOB, 1
000011IeH1E 3HAHUI

101 Wrorosas koHTposibHasA paboTa 1
[ToBTOpEHHE OCHOBHBIX IMOHATHI H

102 METOJ/IOB KypCOB 7 M 8 KJIacCOB, 1
000011ICcHIE 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




9 KUIIACC

KoaunuyecTBO 4acos

Ne ni/m Tema ypoka Beero KouTtpoabHbie Jdara nzydenus
padoThbI
IHoBTOpeHue kypca 8 kiacca — 4 yaca
1 CnoxeHue, BBIYUTaHUE, YMHOKEHUE U 1
JIeJIEHHE pallMOHAIIbHBIX IpOOei.

2 Urenue rpadgukoB ¢pynkiuii. KBagparusie 1
KOpHU

3 Pemenne kBaapaTHBIX ypaBHEHUN 110 1
dbopmyie.

4 Pewienne ypaBHeHul, CBOASIIMXCA K 1
KBaJPaTHBIM YPAaBHEHUSIM.
I'nasa 1. HepaBeHncTBa 20
5 UYuciioBble HEpaBEHCTBA 1
6 Jloka3aTenbCcTBO HEPABEHCTB 1
7 Pemienne 3apau no teme «Hucnossie 1
HEPaBEHCTBA»

8 OCHOBHBIE CBOMCTBA YHCIIOBBIX HEPABEHCTB 1

9 IIprMeHeHre OCHOBHOT'O CBOMCTBA 1
YUCJIOBBIX HEPABEHCTB

10 CroxeHue 1 yMHOKCHHE YUCITOBBIX 1
HEPaBEHCTB.

11 [IpuMeHeHre TeopeMBl O CII0KEHHE U 1
YMHOXCHHE YHUCIIOBBIX HEPABEHCTB

12 OneHnBaHuE 3HAYEHUS BBIPAKEHUS 1
HepaBeHcTBa ¢ 01HON TEPEMEHHOM.

13 Pemienne HepaBeHCTB ¢ OAHOM 1
MEePEMEHHOM.

14 Pemenne HepaBeHCTB, CBOMISIIIIMXCS K 1



15

JIMHEHNHBIM HEPABEHCTBAM C OJJTHON
MepeMEHHOMN

[IprMeHeHre TMHEMHOrO HEPaBEHCTBA K
pELIeHHUIO 3a/1a4

16

Hucnosble IPOMEKYTKU

17

18

O6o6menue o Teme: «JInHeiHbIe
HEPABEHCTBA C OJHON EPEMEHHOI

CucreMbl TUHEMHBIX HEPABEHCTB C OJHOM
MIEPEMEHHOMN

19

20

21

[TpoBepounas pabota

Ananu3z npoBepouHoi paboTsl. Perenne
CHUCTEM JIMHEMHBIX HEPABEHCTB C OJJHOMI
MepeMeHON

Oo0macTe OIIPCACIICHUA BbBIPAXKCHUA

22

ITpuMeHeHnEe cuCTEMbl HEPaBEHCTB C
OJIHOM IIEPEMEHOM NPH PELICHUH 3a1a4

23

0O000menue 110 teme: «CUCTEMBI
JUHEHHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHON»

24

Konumponsnas paboma Ne 1
«Hepasencmea»

I'naga 2 KBaapatnunasi pyHkous

25.

[ToBTOpPEHME M pACIIUPEHNE CBEACHUN O
byHKIMH

34

26.

27.

O6unacTh onpeneneHust yHKIUU U
MHOX€ECTBO 3HaUYCHUH (QYHKIUU

CnocoObl 3a1aHus QYHKIUH.

28.

CaolicTBa QyHKIIUN

29.

UccnenoBanme pyHKITMHM HA MOHOTOHHOCTD

30.

['paduku KycOuHbIX QYHKIUH.

S




31.

Kak moctpouts rpaduk pyukimm y = kf(x),

eciu u3BecteH rpaduk pyukmun Y = f(X) 1
32.  Ilocrpoenwue rpaduka pynukiuu y = Kf(X), 1
eciu u3BecteH rpaduk pynkmuun Y = f(X)
33.  Kak noctpouts rpaduk pynkuun Yy = f(X) 1
+ b, usBecren rpaduk Gpyukiuun y = f(X)
34.  OtpaboTKa HABBHIKOB ITOCTPOCHHS
rpadukoB ¢pynkimii y = f(x) + b, uzBecren 1
rpaduk ¢pynkmuu Yy = f(X)
35.  Kak noctpouth rpaduk pyakmun Yy = f(x
+ a), ect u3BecTeH rpaduk QyHKIHMN Y = 1
f(x)
36. | OtpaboTKa HABBIKOB IMOCTPOEHUS rPpahuKoOB
byukmii y = f(x + @), eciiu u3BecTeH 1
rpaduk dpyakuuu y = f(x)
37.  Ksamparuunas QyHKIUSI. 1
38. I'padux xkBaapaTUIHON PYyHKITHH. 1
39.  CaoiicTBa KBagpaTHIHOW (PYHKITHH. 1
40.  OtpaboTKa HABBIKOB IIOCTPOCHUS TPahUKOB 1
KBaJIPaTUYHON (PYHKIIHH.
41. TI'paduueckoe penieHNe ypaBHEHUH. 1
42. | IlpumeHeHue rpauKoB KBAAPATHIHON
(GYHKIMU TpU peIIeHUH 3aJJaHuH ¢ 1
napaMeTpamH.
43. KouTpoJabHas padora Ne 2 1
«KBagpaTuunas GpyHkuus»
44. KsazxpaTHble HEpaBEHCTBA. 1
45.  PemieHue KBaJpaTHBIX HEPABEHCTB. 1
46.  HaxokIeHue MHOXKECTBA pelieHui 1
HEpaBeHCTBA
47.  Metoa HHTEpBAIOB 1




48.

Haxoxxnenue o6mactu onpeaeneHus

BBIpKEHUS U QyHKIMH .

49.  OtpaboTKa HABBHIKOB PEIICHUS KBaIPATHBIX 1
HEpPaBEHCTB.

50. | Cucremsl ypaBHEHUII ¢ IByMs 1
HepPEMEHHBIMU

51. I'paduyeckuii METOI PEIICHUS CUCTEM 1
YpaBHEHHI C IByMsI IEPEMEHHBIMH

52. | MeTtoxa NoJCTaHOBKH PEIICHUS CUCTEM 1
YPaBHEHMH C JIByMsI IE€pEMEHHBIMU

53. | Mertopx cloXeHus peleHus! CUCTEM 1
YPaBHEHMH € AByMS IEpEMEHHBIMU

54. | Meroa 3aMeHbI IEPEMEHHBIX PEILICHHS 1
CHCTEM YPaBHEHHUH C ABYMS IIEPEMEHHBIMU

55. | PemieHus cuctem ypaBHEHUH ¢ ABYMs 1
HEPEMEHHBIMU PA3JIMYHBIMU CIIOCOOAMHU.

56. | Pemrenue 3amay ¢ HOMOIIBIO CUCTEM 1
ypaBHEHHIA BTOPOU CTETICHH

57.  OtpaboTka HaBBIKOB PELICHUS 33/1a4 C
MIOMOILBIO CUCTEM YPAaBHEHUIBTOPOU 1
CTETICHH.

58.  KontpoabHasi padora Ne 3 «Pemenue 1
CHCTEM YPaBHEHHMI U HEPABEHCTB»

I'naga 3 DyieMeHTBHI NPUKJIATHOH MAaTEMATHKH 20
59. MareMaTu4eckoe MOJICITMPOBAHHE 1
60. | 3amauu Ha ABUKEHUE 1
61. 3amgaum Ha paboTy 1
62. | IIporeHTHBIE pacdEThI 1
63.  Tpu ocHOBHBIE 33J]aul HA MPOLIEHTHI 1
64. | IIpocTble u ClOKHBIE POLIEHTHI 1
65. | IIpuOmmkEHHBIC BEIYUCICHUS 1




66.

AOCOITIOTHAA M OTHOCUTEIIHLHAS

MOTPENIHOCTh .
67. OcHOBHBIC IPaBUJIa KOMOMHATOPUKH 1
68. IIpaBmsiO CyMMBI ¥ IPOU3BEACHUS 1
69. OrpaboTKa HaBBIKOB IPUMEHEHUS TTPABUII 1
CYMMBI ¥ IPOU3BEACHHUS
70. | CnyuaifHble JOCTOBEPHBIE U HEBO3MOKHBIC 1
coOBITHS
71.  YactoTa ¥ BEpOSITHOCTb CIIy4aiiHOTO 1
COOBITHS
72. Knaccuueckoe onpeneaeHne BEpOSITHOCTH 1
73.  PereHne BepOosSTHOCTHBIX 3aJ1a4. 1
74.  PereHune BepOSTHOCTHBIX 3aJ1a4. 1
75. | HayanpHblE CBEAE€HUSA O CTATUCTUKE 1
76.  CrnocoObl MpeacTaBICHUS JaHHBIX 1
77.  OCHOBHBIEC CTATUCTHYECKHE 1
XapaKTePUCTUKU
78.  KonTpoabHasi padota Ne 4 «J1eMeHTbI 1
NPUKJIATHON MaTeMATHKN»
I'nmaBa 4 YucjioBble MOC/1€10BATEIbHOCTH 17
79.  Ywucnosas MoCiIe10BaTSIIBHOCTD.
AHanutnyeckuii crioco0 3aaaHust 1
MOCJIEI0BATEIIHHOCTH
80. | CrnoBecHBII M PEKYPPEHTHBIH CIIOCOOBI 1
3aanus QyHKIUH.
81. Apudmernueckas mporpeccus. Popmya n 1
r0 4JICHa.
82.  Pemenue 3agad Ha pUMeHEHHE (HOPMYITBI 1
N-TO 4jeHa apupMETHUIECKONH IPOrPEeCcCHH.
83. 1

XapakTepucTUuuecKoe CBOMCTBO.




84.

Pemenue 3agay no treme:
«Apudmernyeckas mporpeccus».

85. ®dopMyia CyMMBI 4IEHOB KOHEYHOM
apu(METHUECKON POTPECCHH.

86. Pemenue 3a1a4 Ha HaX0XKJICHHE CYMMBI
YJICHOB KOHEYHOU apru(hMETHUECKON
POTpeccuu

87. Pemenue 3anad o reme:
«Apudmerndeckas mporpeccus

88. ['eomerpuueckast mporpeccus. ®opmyiia n
0 YJIeHa.

89. Pemenue 3aa4 Ha mpuMeHeHnEe POPMYJIbI
N-TO 4YieHa reOMETPUIECKOI MPOrpeccuu

90. Pemenue 3amau Ha npuMeHeHne HopMyJIbl
N-ro 4JieHa TeOMETPHUUECKON IPOTPECCHH.

91. ®opmyiia CyMMBbI YIEHOB KOHEUHOM
TreOMETPUYECKOM IPOTPECCUU

92. Pemenue 3ama4 Ha HaXOXKICHUE CYMMBI

YJIEHOBKOHEYHOM T€OMEeTpUYECKOi
nporpeccuu. XapakTepUCTHUECKOE
CBOMCTBO.

CymMa 6eCKOHEUHOU TeOMEeTpHUYECKON

%3 Hporpeccuu, y KoTopoii | g | <1

94 Pemenue 3a1a4 Ha HaX0XKIEHUE CyMMBI
0ECKOHEUHOW reOMETPUUECKON IPOrpeccuu

95 KonTpoubHnas padora Ne 5 «UmncsioBbie

mocCjIe10BATC/IBHOCTH»

IToBTOpeHue U cUcTeMaTU3AL M Y4eOHOI0
mMarepuaJa

96.

97.

HNroroBasi koHTpoJILHasI padoTa 3a 9
KJ1ace

YpaBHeHUsI(JTUHEHHBIE, KBAJPATHBIE,




JIpOOHO- panmoHabHBIC). CHCTEMBI
ypaBHEHHA
98. HepaBeHcTBa(imuHeliHbIE, KBaIpaTHBIC,
IpOoOHO- panmoHabHbIE). CHCTEMBI 1
HEPaBEHCTB
99. 3amaun Ha COCTABIICHUE YPaBHEHUI 1
100. Pemenue 3ama4 mo BceMy Kypcy «Anredpa 1
.
101. UmncroBbie U anredpandeckre BRIPaKeHUs 1
102. Pemenne KM OI'D 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* YMK «Anrebpa» mis 7-9 knaccos (aBropsl: MakapsraeB FO.H., Munarok H.I'., Hemkos K.11.,

Cysopoga C.B. u 1p.) Beimyckaer uzgarensctBo «lIpocBerieHue.
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