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Conepxxkanue yueOHOro nmpeamera
1. PaunonajbHble Apoou( 26 1acon)

Paunonansupie BblpakeHus. OcHOBHoe cBoicTBO apobu. CokpalieHue
npobeii. Cymma U pa3HOCTh JIpoOel COAMHAKOBBIMH 3HaMeHarensmMu. Cymma u
pa3HOCTh ApoOeil cpa3HbIMU 3HAMEHATENSIMHU. YMHOXEHUE anredpandyeckux
npobeit. Jlenenue anreOpamdeckux apodeit. IlpeoOpasoBaHue panMoOHATBHBIX
BbIpaXeHUH . DyHKIHS U ee rpaduk.

OcHnosHas yenb — BbIPaOOTATh YMEHHUE BBINOJHATH TOXKJIECTBEHHBIE
npeoOpa3oBaHusl  pallUOHAIBHBIX  BbIpakeHUM. Tak  kak  JAeMCTBUS ¢
palMOHAILHBIMUA APOOSIMH CYIIIECTBEHHBIM O0pa30oM OMUPAIOTCS Ha JCHCTBUS C
MHOTOWICHAMH, TO B Hauaje TeMbl HEOOXOJIMMO TMOBTOPUTH C YYaIIUMUCSH
npeoOpa3oBaHusl 1IEJIbIX BBIpAKEHUH. [ TaBHOE MECTO B JJaHHOW TE€ME 3aHUMAIOT
QITOPUTMBI JIEUCTBUM JApOOsIMU. Yyamuecs: IOJKHBI TOHUMATh, YTO CyMMY,
Pa3HOCTh, MPOU3BEICHUE U YACTHOE JPOOEH BCerja MOXHO IMPEACTaBUTH B BHUJIC
npobu. IlpumoOperaemple B [JaHHONM TEME YMEHHUS BBIIOJHATH CIIOXKEHUE,
BBIYMTAHHE, YMHOXXEHHE ©  JIeJIeHue JpoOeil  SIBISIOTCA  OMOPHBIMU
npeoOpa3zoBaHuAX APOOHBIX BbhIpaxkeHUi. [losTomMy UM crienyer yaenutb ocoboe
BHUMaHue. Herenecoobpa3Ho nepexouTh K KOMOMHUPOBAHHBIM 3aJ[aHUSIM Ha BCE
JENUCTBUS C APOOSIMU TIpEXKIe, YeM Oyay YCBOCHBI OCHOBHBIC aJITOPUTMBI. 3a1aHus
Ha BCE JICUCTBUA C JpPOOSMHU HE JOJKHBI ObITh H3JMIIHE TPOMO3JIKUMU U
TpynoeMkumu. IIpum HaxoXJeHUH 3HA4YeHUW JpoOei mJaroTcs 3ajJaHus  Ha
BBIYMCJIEHUS C TIOMOIIBIO KAJIBKYJIATOpPA. B JTaHHON TEME paclIMpsIOTCS CBEACHUS
O  CTaTUCTUYECKUX  XAPAKTEPUCTUKAX. BBOAUTCA  TMOHATHE  CPEIHETO
FapMOHHUYECKOTO PsSAJa MOJIOKUTENIbHBIX 4Yucell. M3ydeHune TeMbl 3aBepiiaeTcs
pPaccCMOTPEHHEM CBOMCTB rpaduka QyHKIUH .

2. KBajgpaTHbie KopHH(22 4acoB)

HeiictButenbHbie  uymcia.  KBaapaTHbie  KOpHU.  ApupMETHUSCKHIA
KBaJpaTHBI KOpeHb. YpaBHeHHe. HaxoxaeHue mNpUOIMKEHHBIX 3HAYCHUMN
kBagpatHoro kopHsa. Dynkmus u ee rpaduk. KsagpartHelii KOpeHb U3

npousBeaeHus U 1poodu. KBaapaTHelii KOpeHb U3 CTETICHU. BhIHECEHE MHOXKHUTEIIS



U3-TI0Jl 3HaKa KOpHs. BHecenne mHOXUTeNns moja 3Hak kopHs. [IpeobpazoBanue
BBIPAXEHUH, COAECPKAIMNX KBAIPATHBIE KOPHHU.

OcHoénas yeib — CACTEMATU3UPOBATh CBEACHUS O PAMOHAJIBHBIX YUCIIAX
U JaTh TpeJCTaBiIeHHEe 00 HUPpAIMOHATIBHBIX YHWCIAX, PACHIMPUB TEM CaMbIM
MOHSTHE O YHUCIIE;, BhIPA0OTaTh YMEHHUE BBINIOJIHATH MPE0OpPa30BaAHMS BHIPAXKEHUH,
COJZIEpIKaIllUX KBaAPaTHbIE KOPHHU.

B panHHOW TeMe ywamuecs MOJy4aroT HadallbHOE NPEACTABICHUE O TOHSITHUU
nerctButenbHOro ymcia. C 3Tod 1enapio 0000MIAl0TCS HM3BECTHBIE Yy4alluMCs
CBEJICHMS O PAlMOHAJIBHBIX 4YHCIaX. [ BBENEHUS NOHATHA UPPALUOHATBHOTO
YUCJIa MCTOJIB3YETCS MHTYUTHUBHO IPEICTABICHUE O TOM, YTO Ka)Iblii OTPE30K
UMEET JUIMHY U IOTOMY Ka)KJIOW TOYKE KOOPAMHATHOM IPSIMOM COOTBETCTBYET
HEeKOoTOopoe uyucno. Iloka3piBaercs, YTO CYIIECTBYIOT TOYKH, HE HMEIOLINE
panMoHaIbHBIX adcIucCC.

IIpy BBEIEHUM NMOHATHUSA KOPHS IOJE3HO O3HAKOMUTBH YYalUMXCSA C HAXOXKICHUEM
KOPHEHU € MOMOUIBIO KaJbKYJIATOPA.

OcHOBHOE BHMMAaHHUE YAENSAETCS MOHATUIO apu(METHUYECKOrO KBaJPATHOTO

KOpHS M CBOMCTBaM apH(pPMETUUYECKUX KBaJpaTHbIX KopHeH. Jloka3wiBaroTcs
TEOpEMbl O KOpPHE W3 NPOU3BEIEHUS U JOpOoOH, a TaKKe TOXKAECTBO , KOTOpbIE
NOJy4yaloT TPUMEHEHHE B MPEoOpa3OBaHMSIX  BBIPAKEHUHM, COJEpKaLINX
KBaJlpaTHble KOpHU. CnenuanbHOEe BHUMAHUE YAENSETCS OCBOOOXKIACHUIO OT
UPPALMOHATILHOCTH B 3HAMEHATeJe JpoOU B BHIPAKEHUSAX BHUJA .
YMeHune npeoOpa3oBbIBaTh BEIPAXKEHHUSI, COIEPKAIINE KOPHHU, YACTO HUCHOIb3YETCS
KaK B CaMOM Kypce aiareOpbl, TaKk M B Kypcax T€OMETpHUH, anreOpbl M Haydaj
ananuza. [Ipogomkaercs paboTa 1Mo pa3BUTHIO (PYHKIIMOHAIBHBIX MPEACTABICHUIM
yuamuxcsi. PaccmarpuBatoress pyHkuus , ee cBoictBa U rpaduk. [Ipu nzyuenuun
(GYHKIIUU TTOKA3BIBACTCS €€ B3aUMOCBsI3b ¢ (hyHKIHeH y = X2, rie X > 0.

3. KBaaparHblie ypaBHeHHs1(25 4acoB).

KBagpaTHoe ypaBHEHME U ero KOopHU. HemonHble KBaapaTHbIE YpaBHEHUS.
Pemenue kBampaTHBIX ypaBHEHUW 1Mo Qopmyne. PereHue 3amad ¢ MOMOIIBIO

KBaJpaTHhIX ypaBHeHHU. Teopema Buera. Pemenue apoOHBIX pariioHaIBHBIX



ypaBHeHuM. Pemenue 3amad ¢ NOMOIIBIO  PAallMOHAIBHBIX  YPAaBHEHUHU.
['padmyeckuii ciocoO peleHus: ypaBHEHHIA.

OcHosHas yenvb — BbIPAOOTATh YMEHHS pellaTh KBAJpaTHBIE YpaBHEHUS U
IIPOCTENIINE PALMOHAIBHBIE YPABHEHUS M IPUMEHSATh MX K PELICHUIO 3a1ad. B
Hayaje TeMbl IPUBOAATCS MPUMEPHI PELICHHS HETOJIHbBIX KBAaAPATHBIX YPABHEHUM.
1ot
3HAYCHU BBIpAKEHUH, BBIPA0OTaTh YMEHHE pEIlIaTh JIMHEHHBIE HEPAaBEHCTBA C
OJIHOW MEPEMEHHOM U UX cucTeMbl. CBOMCTBA YMCIOBBIX HEPABEHCTB COCTABIISIOT
Ty 0a3y, Ha KOTOPOM OCHOBAHO pEIIEHHWE JIMHEHHBIX HEPABEHCTB C OJHOU
nepeMeHHoW. T peMbl O TOYIEHHOM CIIOKEHWM W YMHOKEHUM HEPAaBEHCTB
HAaXOJWUTh IIPUMEHEHHUE IIPU BBINOJIHEHUM NPOCTEUIINX YIPAKHEHUM HA OLIEHKY
BBIPAKEHUN 10 METOAY I'paHull. BBOASTCS MOHATHSA aOCOMIOTHON MOTPEIIHOCTU U
TOYHOCTU TPHUOJIMKEHUSI, OTHOCUTEIHbHON TMOTPEIIHOCTU. YMEHUS MPOBOJUTH
JEIYKTUBHBIE PACCYXICHUSI TMOJYYalOT Pa3BUTHE KAK IIPU JOKA3aTEIbCTBAX
YKa3aHHBIX TE€OPEM, TaK W IpPHU BBINOJHECHUM YNPAKHEHUNM HA JIOKA3aTENbCTBA
HEPABEHCTB.

B cBs3u ¢ penieHneM JNMHEHHBIX HEPABEHCTB C OJHOM MEPEMEHHO: HAETCS
MIOHATUE O YHCJIOBBIX IMPOMEKYTKAX, BBOAATCS COOTBETCTBYIOLIME HA3BaHUS U
o0o3HaueHus. PaccMOTpeHHIO cHUCTeM HEpPaBEHCTB  OJIHOM  MEpPEeMEHHOM
MPEAIIECTBYET O3HAKOMJIICHME y4YaIIMXCSl C TOHSATUSAMM IIEPECEUCHHS U
O00BEMHEHUSI MHOXKECTB.

[Ipn pemeHnn HEPABEHCTB UCIIONB3YIOTCS CBOWMCTBA PaBHOCUIIBHBIX
HEPaBEHCTB, KOTOPBIE PA3BSACHAIOTCS HA KOHKpPETHBIX mnpuMmepax. Ocoboe
BHUMAaHHE CIIEYET yACIUTh OTPaOOTKE YMEHHS peliaT MpOCTEHITNe HEpaBeHCTBA
BHJIa ax > b, ax <b, 0CTaHOBUBIIUCH CIICIIMATILHO Ha cilyyae, koraa a < 0.

B 310l TeMe paccmaTpuBaEeTCs TAaKKE PELICHUE CHUCTEM ABYX JIMHEUHBIX
HEPABEHCTB C OJHOW MEPEMEHHOM, B YACTHOCTU TaKUX, KOTOPBIE 3alIMCaHbl B BU/JIE
JIBOMHBIX HEPABEHCTB.

4. YucsioBble HEpaBeHCTBA M UX cBoiicTBa(17 yaca)



UucnoBeie HepaBeHCTBA. CBOWCTBA YHMCIOBBIX HEpaBEeHCTB. CIOXKEHUE U
YMHOKCHHE HEpaBeHCTB. [lorpemHoCcTh W TOYHOCTH NpUONIKeHHs. YuciaoBbie
MPOMEXYTKU. PerieHue HEpaBEeHCTB C OAHOM IepeMeHHOW. PemeHue cucrem
HEPABEHCTB C OJHOW IMEPEMEHHOM.

OcHoénas yeib — 03HAKOMHUTH y4YaIIUXCA C NMMPUMEHEHUE: HEPABEHCTB IS
OLICHKM 3HAYEHUN BBIPAXKEHUH, BBIPA0OTaTh YMEHUE pelaTh JHMHEHHbIE
HEpPABEHCTBA C OJHOM TMepeMeHHOM U ux cucrembl. CBOICTBA YHMCIOBBIX
HEPaBEHCTB COCTaBIIAIOT Ty 0a3y, Ha KOTOPOM OCHOBAHO pelIeHUE JIMHEHHBIX
HEPABEHCTB C OJHOM NEPEMEHHON. T peMbI O TOWICHHOM CJIOKEHUHU U YMHOKEHUU
HEPABEHCTB HAXOJUTh MPUMEHEHHE MPHU BBINOJHEHUH MPOCTEUIINX YIPAKHEHUN
Ha OIICHKY BBIPQXEHUN MO METOAY TpaHull. BBoasATCS MOHSATHUS aOCOTIOTHOMN
MOTPEIIHOCTA U TOYHOCTU MPUOIMKEHUS, OTHOCUTEIBLHON MOTPEITHOCTH. Y MEHUS
IPOBOJIUTh  JIEAYKTUBHBIE PACCYXICHHUS MOJYYalOT pa3BUTUE KakK IpHU
JI0KAQ3aTeIbCTBAX YKA3aHHBIX TEOPEM, TaK U IIPU BBINOJHEHUM YNPAXKHEHUH Ha
JIOKA3aTEIbCTBA HEPABEHCTB.

B cBA3U ¢ pemieHHeM JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHO: TaeTCs
MOHSTUE O YHCJIOBBIX MPOMEKYTKAX, BBOASATCS COOTBETCTBYIOIIME HA3BAHUS U
o0o3HaueHus. PaccMOTpeHMIO cHUCTeM HEpPaBEHCTB  OJIHOM  TMEpPEeMEHHOM
MPEIIIECTBYET O3HAKOMIICHUE YYalMXCA C TMOHATUSMU I[IEPECEYEHUS U
00beqMHEHUS] MHOYKECTB.

IIpy pemieHMM HEPABEHCTB HCIOJB3YKOTCS CBOMCTBA PAaBHOCHUIIBHBIX
HEPABEHCTB, KOTOpPbIC PAa3bACHSIIOTCS Ha KOHKpEeTHhIX mpumMepax. Ocoboe
BHUMAaHUE CIEYET YJIeIUTh OTPabOTKE YMEHHUS peliaT MpocTehIme HepaBeHCTBa
BUJIa ax > b, ax < b, 0CTaHOBHBIIKCH CHIEIIMAIBHO Ha CiTy4ae, korja a < (.

B 510l TeMe paccmaTpuBaeTCs TAKKE PELICHUE CUCTEM ABYX JIMHEHHBIX
HEPABEHCTB C OJHOM MEPEMEHHOM, B YACTHOCTU TaKUX, KOTOPBIE 3alIMCaHbl B BUJIE
JIBOMHBIX HEPABEHCTB.

5. CTeneHsb ¢ nebIM MoKa3arejaeM. JJIeMEeHThbI CTATUCTUKH (12 yacoB)

OrnpeneneHue CTENEHU C 1ENbIM OTPULATEIbHBIM IOKa3aresieM. CBOWCTBa

CTENEHU C UebIM noka3areneM. CrannapTHelid By uncia. COOp v rpynnupoBKa



CTaTUCTUYECKUX JTaHHBIX. HarnsnHoe — mpeacTtaBieHHME — CTATUCTHYECKOM
unpopMmaiuu.Ocnognasi yenb — BbBIPAOOTaTh YMEHUE TMPUMEHSTh CBOWCTB,
CTEIEHH C LEeJbIM I[I0Ka3aTeJieM B BBIYMCICHUSAX M IPeoOpa30BaHUsX
chopMuUpOBaTh HayalbHBIE TPEACTaBICHUS O cOoOpe U  TPYIIUPOBKE
CTaTUCTUYECKUX JTAHHBIX, UX HATJHON UHTEPIIPETALUH.

B aroil Teme popMynupyroTcs CBOWCTBA CTENEHU C LENbIM IoKa3zareneMm. Meron
JI0Ka3aTeJIbCTBA ATUX CBOMCTB MOKAa3bIBAETCS HA MMPUMEPE YMHOKEHHUS CTENIEHEH C
OJIMHAKOBBIMH OCHOBaHMAMM. J[aeTcs MOHATHE O 3allMCH 4YMCiIa B CTAHIAPTHOM
Bujie. [IpuBondTCs npuMepsl UCTOIB30BAHUS TAKOW 3alUCH B (PU3UKE, TEXHUKE U
JIpYrux 00JacTsaX 3HAHUU. Yyaliuecs MOJydaroT HadyallbHbIE MPEACTABICHUS 00
OpraHU3allid CTAaTUCTUYECKUX HCCieNoBaHUNA. OHM 3HAKOMATCS C IOHATHUAMMH
T€HEpAJIbHOM W BBIOOPOYHOW  COBOKyHHOCTHU. llpuBomsitcss  mpumepsl
IPEJICTaBICHUS CTATUCTUUECKUX JaHHBIX B BUJE TAOJIUIl YACTOT U OTHOCUTENIbHBIX
YacTOT. Y4YaluMcsl IpeuiaraloTcs 3aJaHusl Ha HaXOKJIE€HUE MO TaOJuIle 4acToT
TaKMX CTAaTUCTUYECKUX XapaKTEPUCTUK, KAaK CpenHee apu(pMeTUyecKoe, MoJa,
pasmax. PaccmaTpuBaeTcss BOnpoc O HarIAHOM MHTEPHPETALHNHA CTATHCTHYECKOU
uH(popManuu.

N3BecTHBIE yYaIMCs CHOCOOBI HaIJIsTHOTO [IPEICTABIICHHUS
CTAaTUCTUYECKUX JAHHBIX C IOMOIIBIO CTOJOYATBIX U KPYTOBBIX JHarpamm
PaCHIMPSAIOTCS 332 CYET BBEJCHUS TAKUX MOHATUH, KaK IMOJIU T'OH U THCTOTPaMMaA.

Pewenue 3anau. Umozosas konmponavnasa padboma.

OcHnosuas yenwv. lloBTOpUTH, 3aKpenuTh U 000OMMUTH OCHOBHbIe 3YH,

IIOJTyYEHHBIE B 8 KJ1acce.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS TNPOrpaMMbl y4eOHOro Kypca
«Anredpa» XapaKTepu3yrTCs:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUICKOW MaTeMaTUYECKOW HIKOJbI, K HCIOJIb30BAHUIO 3THX
JOCTUKEHUM B IPYTUX HayKax M MPUKIATHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peasu3allii ero
mpaB, TPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBIECHUH, MPOLEAYP IPakJIaHCKOro oO0IiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKd, OCO3HAHUEM BaKHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHBHOE Y4YacTHE€ B PEIICHUH NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCIENMIHON MpodeccruoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BHIOOPOM U
MOCTPOEHUEM WHIUBUIYATHHOU TPAEKTOPUH 00pa30BaHUS M KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSTHIO
MaTEeMaTU4YeCKUX OOBEKTOB, 3ajady, pEIICHUH, pacCyXJACHHN, YMEHUIO BUICTh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMAaTUYECKOW HAayKH Kak cdepbl 4YelI0BEYECKON
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOH KaK CPeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATEIbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuUTaHMe, (POPMHPOBAHHE KYJIbTYPbI 310POBbSI H
IMOLMOHAIBHOIO 0J1ArONOTyYHs:



TOTOBHOCTBIO TPUMEHATh MaTeMAaTHYECKUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eIOoBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaIoIel cpenbl, IUIaHUPOBAHUSI MOCTYIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHICCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) azanTanusi K U3MEHSIIOUIUMCS YCJIOBHSIM COLMAIBHOI ¥ NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyeckue 1eMcTBUA:

e BBIIBILITh U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOLIEHUH MEXAY MOHATUAMH, (POPMYIHPOBATH
ONMpENeNeHUs] TOHSATUM, YCTAaHABIMBATH CYIIECTBEHHBIA MpPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJMMOTI0 aHAJIN3A;

e BOCHpPUHUMATH, (POPMYIUPOBATH U  MPeoOpa3OBBIBATh  CYXKICHUS:
YTBEPAUTENbHbIE M OTpULIATENbHbIE, €AMHUYHbIC, YaCTHbIE U OOIIueE,
YCIIOBHBIE;

e BBUBISITH  MAaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTuBopeursi B (akTax, AAaHHBIX, HAONIONCHUAX U YTBEPKICHUSIX,
npemjlaraTb  KpUTEPUM U1 BBISIBJICHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;



JIeNaTh BBIBOABI C HCIIONB30BAHHEM 3aKOHOB JIOTHKH, ICTYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;
pa30bupath J0Ka3aTeIbCTBA MATEMAaTHICCKUX YTBEP)KICHUH (TIPSIMBIEC B OT
MPOTUBHOTO), MPOBOAWTH CAMOCTOSITEIIbHO HECIIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTH4ecKnx (aKkToOB, BHICTpaWBaTh APTYMEHTAIMIO, IPUBOIUTH
IPUMEPHI U KOHTPIIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pelIeHus: y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIEHUS, BBIOUpPATh HaMOOJEE MOAXOMANINN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

UCII0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHMS,
dbopmyapoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTHUBOPEUYUE, MPoOIemMy,
CaMOCTOSITEJIbHO yCTaHABJIMBAaTb HCKOMOE U JaHHOE, (OpPMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH IO CaMOCTOSITEIbHO COCTABICHHOMY IUIAHY HECIOKHBIN
DKCIIEPUMEHT,  HEOOJIBIIIOE  HUCCIEAOBAHME  TI0  YCTAHOBJIICHUIO
OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXKy COOO0M;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIABUTATH
MPENOJIOKEHUS O €70 PA3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmaunmeii:

BBISIBIIAITH HEJOCTATOYHOCTh M H30BITOYHOCTh WH(MOpMAIUK, JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a1a4H;

BBIOMPATh, aHAIM3WPOBATh, CHCTEMATH3UPOBATh W WHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIAOB B (JOPM IIPEICTABIICHHUS,

BBIOMpATh (GopMy TMpeACTaBiIeHUS HHPOpMAIMM M WLIIOCTPUPOBATH
pelaemMbpie 3aJladyd  CXeMaMH, JuarpaMMam#, WHOW TrpaduKod M HX
KOMOMHAIIUSIMU;

OIICHMBATh HAAEKHOCTH, WH(OOPMAIMU TIO KPUTEPHUSAM, TPEII0KCHHBIM
YYHUTENIEM WU CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NelCTBHA:

BOCIPUHUMATh M (OPMYJIHUPOBAaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LEJIIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJy pEUIEHUs 3aa4l, KOMMEHTHUPOBATh MOJIYYEHHBIN PE3YIIbTAT;

B X0/ 0OCYKIEHHs 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKAa3bIBaTh UJIEU, HAIlEJIEHHbIE Ha MOUCK
pPELIEHHUs], COIMOCTABJIATH CBOM CYXKICHHS C CYXICHUSMH JPYTUX



YYaCTHUKOB JHajiora, oOHapyXUBaTh Pa3JIMYME€ U CXOJCTBO MO3ULMIA, B
KOPPEKTHOI popme popMyIMpoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHNUS;

e IPEACTABIATH  PE3yJbTAThl  PEHICHWS  3aJadd,  DKCIICPUMEHTA,
UCCIICIOBaHMsI,  MPOEKTa,  CAMOCTOATEIBHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3aJ1a4 NPE3ECHTAMU U OCOOEHHOCTEN ayAUTOPHUH;

e IIOHMMAaThb W  HCIOJB30BATh  NPEUMYLIECTBA  KOMAaHIHOM M
UHAMBUIYAJIbHON pabOThl MpU PEIIEHUU YYEOHBIX MATEMaTHYECKUX
3ajady;

e IPUHUMATH LIETb COBMECTHOM NIE€ATENbHOCTH, INIAHUPOBATh OPraHU3aALUIO
COBMECTHOM palOThl, pacupenessiTb BUABI padOT, OrOBAPUBATHCH,
o0Cy>KIaTh IPOLECC U Pe3yJIbTAaT paboThl, 0000IATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e YyYaCTBOBaTh B TPYINIOBbIX (opmax paboTsl (0OCyXaeHHs, OOMEH
MHEHHUSMH, MO3TOBbIE IITYPMbl M JIPYyTU€), BBINOJHATH CBOKO YAacCThb
paboThl U KOOPAUHUPOBATH CBOM JICHCTBUS C APYTUMH WIEHAMU KOMaH]Ibl,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPUSAM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBUSA
Camoopranusauus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIaH, aITOPUTM PELICHMS 3a1add (WM €ro
4acTb), BbIOUpATh CHOCOO pelIeHHs] C YYETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATb U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

e BJAJAETh CHOCOOAMHM CaMONPOBEPKH, CaMOKOHTpOJII IHpolecca u
pe3yibTaTa peleHuss MaTeMaTHYECKON 3a/1a4u;

e TMpPEABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpU pEUICHUH
3a/layd, BHOCHTb KOPPEKTHUBBI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX
00CTOATENbCTB, HAWJEHHBIX OIIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OLEHUBATH COOTBETCTBUE pe3yjbTaTa JIEATEIbHOCTH ITOCTABIECHHOMN LEIU
U YCIIOBUSIM, OOBSICHATD NPUYUHBI TOCTHXKEHUS WM HEJOCTHXKEHUS LIETH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce OOydYarolmMiCs TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yuciia 1 BBIYUCICHUA

BrimonHITh, codyeTas YCTHbIE M THChbMEHHBIE NPUEMBI, apuPpMETHUECKUE
JIEVCTBHS C PAlUOHAIBHBIMU YHCIIAMMU.



HaxoauTs 3HaueHMsI YHCIOBBIX BBIPAXKEHUH, NMPUMEHSTh Ppa3zHOOOpa3HbIE
CHOCOOBbI U MPUEMBI BBIUMCICHUS 3HAYEHUM APOOHBIX BBIPAXKEHUU, COAEpIKAIIUX
OOBIKHOBEHHBIE U JIECSITUUHBIE TPOOH.

[lepexonuTh OT OaHOM (HOPMBI 3aIUCH YHUCEN K APYroi (mpeoOpa3oBBIBATH
JNECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

CpaBHHBATh U YIIOPSI0YMBATh PALIMOHAIIBHBIEC YNCIA.

OKpyrasTh YKCIIa.

BBINOMHATS NPUKHUIKY U OLIEHKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY 3HAYCHUU
YUCJIOBBIX BBIPAKECHHWU. BBINOIHATE AEUCTBHUS CO CTENEHSMH C HATYpPaJIbHBIMU
IIOKa3aTeJISIMH.

[IpuMeHATP  NPU3HAKK  JEJIUMOCTH,  pa3JIOKEHUE HA  MHOMKUTEIU
HaTypaJIbHBIX YUCEIL.

Pemate mpakTHKO-OPUEHTHPOBAHHBIE 337a4YM, CBA3aHHBICE C OTHOLICHUEM
BEJIMYUH, IPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLIEHTAMH, WHTEPIPETHPOBATH
pe3yJbTaThl PEIICHUA 3aJay C y4ETOM OIPAHUYEHUM, CBA3AHHBIX CO CBOMCTBAMMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuiredOpanyecKue BbIPpaKeHUA

Hcnonb3oBaTh anreOpandyecKkyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUS yUeOHOro MaTepuaia.

Haxoauts 3HaueHHss OyKBEHHBIX BBIPQXKEHUH IPU 3aJaHHBIX 3HAYCHMSIX
IIEPEMEHHBIX.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NOJIOOHBIX CIAra€MbIX, PACKPBITHEM CKOOOK.

BBINTONIHATE YMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHSTH (POPMYJIbI KBajipaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIATh PA3J0KEHUE MHOTOWICHOB HAa MHOXKHTEIH C IOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILIEro MHOXWTENSA, TIPYNNUPOBKU  CIAraeMbiX,
IpUMEHEHHUs (HOPMYJT COKPAILIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsi MHOTOUWICHOB JUISl PELICHUS PAa3IMYHBIX 3ajay
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON ITPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU IIOKA3aTEIsAMU LIS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHbIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCHIIBHOMY emy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TpumensTh rpaduyecKkre METOIbI IPHU PEIICHUN JTMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonbGupate mnpumepbl Map 4YHCElN, SBIAIOIIMXCS pPEIIeHUEM JUHEHHOro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.



CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JTUHEHHOTO YpaBHEHUS C
JIByMSl TIEPEMEHHBIMH, TOJIb3YSICh TIpadUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHMUS.

Pemiath cuctemsl ABYX JIMHEHHBIX YPAaBHEHUN C ABYMS IIEPEMEHHBIMU, B TOM
yucie rpaduyecKu.

CocraBnsaTh W pemiaTh JIMHEMHOE YpPaBHEHUE WM CUCTEMY JIMHEHHBIX
YpPaBHEHUII IO YCIOBUIO 33Jayd, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4y NIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAMHATHON MPSMOI TOUKH, COOTBETCTBYIOITUE 33 JaHHBIM
KOOpAMHATaM, JTy4H, OTPE3KHU, HHTEPBAJIbL, 3alIMChIBATh YUCIOBBIE IPOMEXKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAHHATaM,
CTpOUTH rpapuky TMHENHBIX QyHKUUNA. CTpouTh rpaduk GyHKIUHU y = [X|.

OnuceiBaTh C TMOMOIIBIO (YHKIUNA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMS, PACCTOSHME, II€HA, KOJWYECTBO, CTOUMOCTb,
IPOU3BOJUTENIHOCTb, BpEMSI, 00bEM pabOTHI.

Haxonuth 3HaueHHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaduueckuid cnocoO MpeAcCTaBiICHUS W aHaiIM3a MHOOpMalUH,
U3BJICKATh U UHTEPIPETUPOBATH UH(MOPMAIUIO U3 TPadUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEM.

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

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HayaJdbHbBIE MPEIACTABICHHUS O MHOECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIUUCIICHUHN, N300pakaTh JACHCTBUTEIHHBIC
YHUCIla TOYKaMH Ha KOOPJAWHATHOW MPSMO.

[IpuMeHsATh TOHSATHE apU(DMETHYECKOrO0 KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHH, UCIIOJIb3Ysl MPU HEOOXOAMMOCTH KAJIbKYJATOP, BBINOIHITH
npeo0pa3oBaHus BBIPAKEHUN, COJEPKAIIUX KBAAPATHBIE KOPHHU, HCIOIb3YS
CBOWCTBA KOPHEU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJIbIX YUCEN C MOMOILIBIO JECITHYHbIX
npoOeit u creneneit yucia 10.

AsredpanyecKue BbIPAKEHUSA

[IpyuMeHATh TOHSTHE CTENEHU C IEJNbIM IOKa3aTeJIeM, BBINOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENIEHH C LIETBIM MOKa3aTesIeM.

BBINMOMHATH TOXIECTBEHHBIE NMPEOOpa3OBaHUS PAIMOHAJIBHBIX BBIPAKECHUM
Ha OCHOBE MPaBUJI ACHCTBUI HaJ MHOTOYJICHAMH U alreOpandyecKuMu ApoOsiMHU.

PacknanpiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKHUTEIH.

[TpumensTh mpeodpa3oBaHus BRIPAKECHHUM IS PEIICHUS PA3INYHBIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.



YpaBHeHUs U HEPABEHCTBA

Pematy nMHEVHBIE, KBAJIpaTHbIE YPaBHEHUS U PAlMOHAJIbHBIE YpaBHEHUS,
CBOISIIIMECS K HUM, CUCTEMBI JIByX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTENIINE UCCICTOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUH, B
TOM YHCII€ C TPUMEHEHUEM IrpadUuecKuX MpeACTaBlIeHUH (yCTaHaBIMBaTh, UMEET
JY YpaBHEHUE WIM CHCTEMAa YPAaBHEHUMN PEIICHMS, €CIIM UMEET, TO CKOJIBKO, U
npouee).

[lepexonuTh OT cIOBECHON (GOPMYTUPOBKH 3adauu K €€ anredpanveckoint
MOJENM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUS WA CHUCTEMBI YpPaBHEHWU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yybTarT.

[IpyuMeHATh CBOKCTBA YHCIIOBBIX HEPABEHCTB [JII CPAaBHEHUS, OLICHKH,
pelaTh JIMHEWHBbIE HEPABEHCTBA C OJHOW IIEPEMEHHOM U UX CUCTEMBI, JaBaTh
rpaUUecKyr0 WUIIOCTPALMI0 MHOXKECTBA PEIICHU HEpPAaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUIMHA

[TonuMath ¥ UCHONB30BaTh (HPYHKIMOHAIBHBIE MOHSITHS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMHM IO 3HAYCHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

CtpouTts rpaduKy 3MeMEHTapHbIX PYHKUNN BUJA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBaTb CBOICTBA YHCIOBON
dbyHkuuu 1o e€ rpaduky.

K xoHiy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

CpaBHHBATh U YIIOPSI0YMBATH PALIMOHAIBHBIE M UPPALMOHAIBHBIE YHCIIA.

Bomonusate apudmernueckue AEHCTBUS C  palMOHAIBHBIMM UYHCIAMH,
coYeTass YCTHBIE M TNHUCBMEHHBIE TMPUEMBI, BBIIOJHATH BBIUMCICHUS C
UppaLMOHATIbHBIMU YUCIAMU.

HaxoguTh 3HaueHWsl CTENEHEW C M[EIbIMU IOKAa3aTeIsIMU M KOPHEW,
BBIYMCIIATH 3HAYCHHS YACIOBBIX BBIPAKEHUI.

OKpyIJIITh  TEWCTBUTEIBHBIE YHCIA, BBINOJHATh IPUKUAKY PE3YJIbTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKCHUMU.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHEHbIE W KBaJApaTHbIE YPAaBHEHHUs, YPABHEHUS, CBOJSIIMECS K
HUM, NIPOCTENIINE TPOOHO-pallMOHAIbHBIE YPABHEHHUSL.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C JABYMsI IIEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHECUHBIM.

Pemarp TekcTOBBIE 3alayd  aireOpauvdeckuM CIOCOOOM C  MOMOIIBIO
COCTABJICHHSI YPAaBHEHUS UM CUCTEMBI IBYX YPABHEHUN C IBYMsI IEPEMEHHBIMH.

[IpoBOAMTE MPOCTEHIINE UCCIETOBAHNUS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX Npe/ICTaBIEeHUH (YCTaHABIMBATh, UMEET



JM ypaBHEHUE WJIM CUCTEMa YPABHEHUW PEUICHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHeliHbIe HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300paKaTh
pelIeHre HEPaBEHCTB Ha YMCJIOBOW MPSIMOM, 3alUCBHIBATH PEIICHHE C MOMOIIBIO
CHMBOJIOB.

Pemiate  cUCTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJgpaTHOE HEPABEHCTBO, H300pa)kaTb pEIICHHE CHCTEMBI
HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alUCHIBATH PELICHUE C OMOIIBI0 CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUN PA3IMYHBIX 3a]1a4.

DOyHKIUU

PacrosnaBaTh (yHKIHHM W3YYCHHBIX BHUIOB. [loKa3piBaTh CXEMAaTHUYECKH

pAacIoyoKEeHNEe Ha KOOPIUHATHON IUIOCKOCTH TpadukoB GpyHKImA Buga: Yy = KX, Yy
=kx+b, y=kix,y=ax2 + bx + ¢,y =x3, y =x, y = |x|, B 3aBucuMocTH OT
3HaYEHUN KOA(DPHUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Crpouth U HM300paxXaTb CXEMaTUYECKU TpaPUKHA KBAIPATUUHBIX (DYHKIIHMA,
ONKCHIBATH CBOMCTBA KBAJPATUUHbBIX (PYHKIMH MO UX Tpadukam.

Pacno3naBaTh kBajpaTHuHyto (QYHKIUIO 110 (HOopMyIie, MPUBOJIUTE TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIHLHOCTH H IPOTPeCcCH U

Pacrio3HaBaTh apu@METHUYECKYI0 M TE€OMETPUYECKYI0 TNPOrPECCHH MpHU
pa3HBIX CrocoOax 3aJaHusl.

BbINONHATE  BBIUMCIEHHUS C  UCHOJB30BaHUEM (OpPMYyNI n-ro 4ieHa
apu(PMETUIECKON ¥ TeOMETPUUECKON MPOTrPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300paxkath 4Yi€Hbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
MJIOCKOCTH.

Pemate 3agauM, CBA3aHHBIE C YHUCIOBBIMM IIOCJIEIOBATEIBHOCTSIMU, B TOM
qHClie 33/1a4U U3 PEaIbHOM JKU3HHU (C MCIOJIb30BAHUEM KaJbKYJATOPa, HU(PPOBBIX
TEXHOJIOTHUH).



TemaTuueckoe MIIAHUPOBaHHUeE MO Kypcy «AJjredpa» 8 kiace

Neni/m [Tema y4eOHOT0 3aHSITUSA Kou-Bo
4acoB
I'naBa 1. Paunonanbusblie apodu ( 26 4)
1 PannonanbHbIe IPOOHM M UX CBOMCTBA 1
OnpezneneHre pauoHaIbHBIX BBIPAKECHHH
2 PanrioHanmbHbIE BBIPpAXKEHUS 1
3 OcCHOBHOE CBOWMCTBO JIpO0OH. 1
4 OcHoBHOe cBOICcTBO apodu. CokparnieHue apodei 1
5 OcHoBHOE cBOICTBO Japodu. CokparnieHue apoodei 1
6 OCHOBHOE CBOWCTBO JIpOOH. 1
CokpaiieHue 1po0ei.
YIIpOLIEHNUE BBIPAKEHUN.
U CymMMa 1 pa3HOCTBb JApOo0eii. 1
CroxxeHue apooeit ¢ 0JMHAKOBBIMU 3HAMEHATEIISIMU
8 Boruntanue 1po0ei ¢ 0JMHAKOBBIMU 3HAMEHATEIIMU 1
9 CrnoxeHne 1 BRIYUTaHHuE IPOOeH ¢ OJJMHAKOBBIMH 3HAMEHATEISIMU 1
10 BxooHnas konmpoavuas paboma 1
11 CrnoxeHue 1poOeil ¢ pa3HbIMU 3HaMEHATEIIMU 1
12 Boruuranue apo0eii ¢ pa3HbIMU 3HaMEHATENIMU 1
13 CroxeHue ¥ BbIYUTaHKUE APoOei ¢ pa3HBIMU 3HaAMEHATEISIMU 1
14 CrnosxeHue 1 BBIYMTaHKE APOOEH ¢ pa3HbIMU 3HaMEHATENIMU 1
15 [TonroToBKa K KOHTPOJIBHOM paboTe 1
16 KoumponvHnas paboma no meme: 1
«Croowcenue u gvluumanue opodeti
17 [IpousBenenne U 4acTHOE APodei 1
'YMHOXEHUE IpoOei.
18 YMHokeHue apoOeit. Bo3Benenue npodu B cTeneHb 1
19 Onpenenenne aeneHus apooeit 1
20 ANroput™ AeneHus apooeit 1




21 Jlenenue npoOeii. Pemenue ypaBHeHUI. 1

22 [IpeoOpazoBaHue pallMOHATLHBIX BRIPAKCHUI 1

23 [IpeoOpaszoBaHue palliOHATBHBIX BEIPAKCHHM. 1
Peuienue ypaBHeHHi.

24 [IpeoOpaszoBaHue palliOHATBHBIX BEIPAKCHHM. 1
Pewenue 3anau

25 YrpouieHue BoipakeHuil. OyHKIUS K/X. 1

26 [Konmponvhas paboma no meme 1
« YmHoorcenue u denenue payuonanvhvix 0pooeiy

I'naBa 2. KBagparubie kopHu (224)

27 JlelicTBUTEIbHbIE YHCJIA 1
PanimoHanbHbBIE YKCIIa

28 HppanroHaibHbIE YHCIIa 1

29 ApudMeTHYeCKHH KBAIPATHBIN KOPEHb 1
KBagpaTrHble KOpHHU.

30 KBanpatable KopHU. ApudMeTnyecKkuil KBaJIpaTHbII KOPEHb 1

31 Onpejienenye ypaBHEHHs X>=a 1

32  |YpaBHeHnme x’=a 1

32 Pelenue ypaBHeHuUi X>=a, 1

33  |YpaBHeHume X?=a, YpaBHEHHUS C MOIYJIEM. 1

34 VpaBHeHHe X>=a, Pelllenye ypaBHEHHS ¢ MOTYIIEM. 1

35 VpaBHeHHe X*=a, pelleHue 3a/1ad. 1

36 HaXO0XKJICHUS MPUOJIMKEHHBIX 3HAUEHUM KBaJIpaTHOTO KOPHS 1

37 Haxoxaenne npuOIMKeHHbIX 3HaYeHUI KBaIpaTHOTO KOPHS 1

38 = 1
DyHKIHS y _‘/;

39 - \/; 1

DyHKINA y u ee rpaduk




40 CpoiicTBa apu(MeTHIECKOTr0 KBA/IPATHOT0 KOPHA 1
KBapaTHBII KOPEHb U3 IPOU3BEACHUS U JpoOu
41 Haxosx1eHre KBapaTHOT0 KOPHS U3 MPOU3BEACHHS U APOOH 1
42 KBagpaTHbIll KOPEHb U3 CTEIICHU 1
43 Haxosx/1eH1e KBapaTHOro KOPHS U3 CTEICHU 1
44 [KoumponvHas paboma no meme 1
«Ceoticmea apugmemuueckoeo K8aOpamHo20 KOPHs»
45 I[IpuMeHeHune cBOCTB apu(pMETHYECKOr0 KBA/IPATHOI0 KOPHS 1
BHIHECCHHE MHOXHTEISI U3-110]1 3HAKa KOPHSI.
46 BHeceHrne MHOKHTEIIS 1O 3HAK KOPHS 1
48 BriHeceHne MHOXKUTEIS U3-T10]] 3HaKa KOpHs. BHeceHne MuoxuTens mox|l
3HAK KOpHS,
I'naBa 3. KBaapatHble ypaBHeHus (254)
49 KBajapaTHoe ypaBHeHHe H €ro KOPHH 1
[IpeoOpa3oBaHus BBIPAXKEHU, COJEPKALINX KBAAPATHbIE KOPHU
50 [IpeoOpa3oBaHue BRIPAKEHHIA, COACPIKAINX KBAAPATHBIE KOPHU 1
51 [IpeoOpazoBaHue BRIpAXKEHUH, COIEpKAIIMX KBAAPATHBIC KOPHU 1
52 [IpeoOpa3oBaHue BRIPAKEHHIA, COACPIKAINX KBAAPATHBIE KOPHU 1
53 KonmponvHas paboma no meme 1
«IIpeobpazosanue 8bipadiceHull, COOEPHCAUUX K8AOPAMHbLE KOPHUY
54 OripesesieHne KBaIpaTHOTO YPaBHEHUS. 1
55 Onpenenenne HENOJIHBIX KBaJPAaTHBIX ypaBHEHUN 1
56 KBaapatHoro ypaBHeHus. HeronHble KBajpaTHbIE ypaBHEHUS 1
o7 PemieHne KBagpaTHBIX YPAaBHEHMM BBIIECICHUEM KBAApaTa IBYWICHA 1
58 peleHys KBaJIpaTHBIX YpaBHEHUI 1o popmyie 1
59 Pemenue kBaJpaTHBIX YpaBHEHUI 110 Gpopmyiie 1
60 PenieHue kBapaTHBIX YpaBHEHUM 1
61 KBanpaTHble ypaBHEHUS 1
62 Penrenue 3a1a4 ¢ TOMOIIBIO KBAAPATHBIX YPaBHEHUH 1
63 Pemienne 3a1a4 ¢ TOMOILBIO KBaIPATHBIX YpaBHEHUN 1
64 Pemrenne 3a1a4 ¢ TOMOIIBIO KBAIPATHBIX YPaBHEHUI 1
65 Perrenue 3a1a4 ¢ TOMOIIBIO KBaIPATHBIX YPaBHEHUH 1




66 Teopema Buera. Pemenne ypaBHeHui 1
67 Teopema Buerta. Pemenne 3aqau 1
68 Teopema Buera. Yporuenue BoIpaxeHUN 1
69 [Ipumenenne Teopembl Bueta 1
70 Konmpoavnas paboma no meme «Keaopammuvie ypagnenusy. 1
71 /IpoOHbIe pallHOHAJIbLHbIE YPaBHEHUSI 1
peteHus IpoOHBIX PAMOHATIBHBIX YPaBHEHUH
72 Permenrie TpoOHBIX pAIMOHATLHBIX YPABHEHHM 1
73 Perrenue 1poOHBIX PallMOHATBHBIX YPaBHEHUI 1
74 Perenue 3a1a4 ¢ MOMOIIBIO PAlMOHAIBHBIX YPABHEHHUH 1
75 Perenue 3a1a4 ¢ MOMOLIBIO PallMOHAIbHBIX YPaBHEHUN 1
76 Perenue 3a1a4 ¢ MOMOIIBIO PAlMOHAIBHBIX YPaBHEHHH 1
77 ['paduueckuii criocod pemeHns ypaBHeHUN 1
78 ['pacdmueckuii cnocod peieHus: ypaBHEHUI 1
79 ['pacdmueckuii cnocod pemieHus: ypaBHEHU I 1
80 [KonmpoavHnas paboma no meme «/[pobHvle payuoHnanvhvie ypagrnenusy |1
['1aBa 4. HepaBenctna (174)
81 [duc/I0BbIe HEPABEHCTBA M UX CBOMCTBA 1
YucnoBble HEpaBEHCTBA.
82 CroXeHne ¥ YMHOKEHUE YHCIIOBBIX HEPABEHCTB 1
83 CroXeHne 1 YMHOKEHUE YUCIIOBBIX HEPABEHCTB 1
84 [lorpenHocTh ¥ TOYHOCTH MPUOIHKEHUS 1
85 O6006maromuii ypok no teme «CBONHCTBA UHCIOBBIX HEPABEHCTBY 1
86 HepaBeHCTBO ¢ 01HOM NePEeMEHHOI U HX CBOMCTBA 1
[lepecedenne u 00bEAMHEHNE MHOKECTB
87 UrcoBble TPOMEXYTKH 1
88 Permenre HepaBEHCTB ¢ OJHON TIEpEMEHHOM 1
89 PenieHrie HepaBEHCTB ¢ OHOM IIEPEMEHHON 1
90 Konmponavnas paboma no meme «Pewenue nepasencme u cucmem|l
Hepagencmea ¢ 00HOU nepemMeHHO)
I'masa 5. Ctenens ¢ nejbiM nokasaresem (12u )
01 CremneHb ¢ HeJIbIM NIOKA3aTeJIeM U ee CBOHCTBa 1




OHpGI[eJICHI/Ie CTCIICHU C LCJIBIM OTPULATCIILHBIM IMOKa3aTCJIEM

92 Onpe/ieieHUe CTETIICHH C IEJIBIM T0Ka3aTeJIeM U €€ CBOMCTBA 1

93 CBolicTBa CTEIICHH C LICJIBIM ITOKA3aTeIeM 1

94 CraHmapTHBIN BU YKCIa. 1

95 9JIeMeHTBI CTATHCTHKH 1
COOp CTaTHCTUYCCKUX JaHHBIX

96 Cratuctudeckas HHGpOpMAaIus. 1

97 Cronbuarbeie 1uarpaMMel. 1

98 KpyroBbie quarpaMMbl 1

99 [Koumpoavhas paboma no meme 1
«Cmenenw ¢ yenvim nokazamenem

100 |AToroBoe nmoBTOpEHHE 1
HepaBeHcTBa 1 CHCTEMBI HEPABEHCTB.

101 |CreneHs C LEIBIM [IOKA3aTEIEM. 1

102 |MToroBasi KOHTpOJIbHas paGoTa. 1




TemaTnuyeckoe NJIAHMPOBAHUE KOHTPOJbHBIX PadoT

Ne i/ Tema KonnyecTBo 4acos
1 Bxonnas kontponbHas paborta 1
2 KonrtponbHas paboraNel mo teme: 1

«CroxxeHre U BEIYATAHUE APOOCi

3 KouTponbHas pabora Ne2mo teme 1
«YMHOXEHHUE U JIeTICHNE PAITHOHATBHBIX
Ipooei»
4 Kontponbhas pabotaNe3 mo teme 1

«CBoiicTBa apu(pMETHIECKOTO KBaIPATHOTO
KOPHSD»

5 KonTtponbsHas paboraNe4 o Teme 1

«[IpeobpazoBaHye BEIpaKEHHUH, COIEPIKAIIUX
KBaJpaTHbIE KOPHU»

6 KonTtponpnas padora Ne 5 o teme 1
«KBazpatHble ypaBHEHUS.

7 KonTponbras paboraNe6 o Teme «/IpoOHbIe 1
palrOHAJIbHBIC YPABHCHU)

8 Kontponbhas padoraNe7 mo teme «Perienue 1
HEPaBEHCTB M CUCTEM HEPABEHCTB C OJJHOM
MIEPEMEHHOID)
9 KontponbHas padora Ne§ mo teme 1

«CrteneHn ¢ OCJIBIM ITIOKAa3aTCICM»

10 Hrorosast KOHTpOIbHAS paboTa. 1
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