Ipunoxenne 7
®egepanbHas padoyasi mporpaMma y4e0HOro Kypca
"Auareopa" (yriy0JieHHbIH YPOBEHb)
[TOACHUTEJIbHA A 3AIINCKA

Anrebpa sBISIETCS OIHUM W3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIEro OOpa3oBaHMs: OHA
oOecrieynBaeT U3yueHHE IPYTUX IUCIMIUIMH KaK €CTECTBEHHO-HAYYHOTO, TAK M T'YMaHUTApHOTO
IIUKJIOB, €€ OCBOCHUE HEOOXOIMMO ISl TIPOJIOJKEHUST 00pa30BaHus M JUIS MOBCETHEBHON JKH3HH.
PazButne y oOyd4armomuxcs Hay4YHBIX MPEJICTABICHHA O MPOUCXOXKICHUM U  CYIIHOCTH
anreOpandeckux abCTpaKIUi, CIoco0e OTpaKEHHsI MaTEMAaTUIECKOW HAYKOH SIBJICHUH M MTPOIIECCOB
B IIPUPO/JIE U OOIIECTBE, POJIM MATEMATUIECKOTO MOJICITUPOBAHUS B HAYYHOM ITO3HAHHUH U B TIPAKTUKE
CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS U KQUECTB MBIIIUICHHS, HEOOXOIUMBIX JIJIS
aJlanTalud B COBPEMEHHOM IM(poBOM oOImecTBe. M3ydeHue anreOpbl oOecneunBacT pa3BUTHE
yMEHUsI HAOJ0AaTh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPEOYeT KPUTHYHOCTH MBIILJICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JICHCTBUS, BBIBOJBI, (HOpMYIHUpOBATH
yTBepkaeHus. OcBoeHHME Kypca aireOpbl OOECIedrnBaeT pa3BUTHUE JIOTUYECKOTO MBIIUICHHS
O6y‘~IaIOH_II/IXC$II OHMU HUCIIOJB3YIOT ACAYKTUBHBIC W HMHAYKTUBHBIC PACCYXKICHUA, 0606HIGHI/IG u
KOHKPETH3aIuIo, adCTparupoBanue u anajgoruto. O0ydeHue anredpe mpearnoaaraeT 3HauuTeIbHBIN
00BEM CAaMOCTOSITENILHON ACATEIBHOCTHA 00YUYAIOIINXCS, TIOITOMY CaMOCTOSITEILHOE PEIICHHUE 33124
00y4JaroMUMUCS SBJISCTCS peaTU3aIieH eI TSIIbHOCTHOTO TPHHIIATIA 00yJeHUSI.

B ctpykType nmporpammel y4eOHOTO Kypca «Anredpa» yriyOl€HHOTO U3Y4YEeHHS OCHOBHOE
MECTO  3aHMMAIOT  COJAEp)KAaTeIbHO-METOMWYEecKHe  JuHUU: «Uucaa U BBIYHUCICHHS,
«AnreOpanueckue BBIpAKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuumy». Kaxnas uz 3tux
COJIEP>KaTEIbHO-METOANYECKUX JTUHUI pa3BUBACTCS HA MPOTSHKEHUU TPEX JIEeT U3YYEeHUS Kypca,
B3aMMOJICICTBYS C IPYTHMMH €ro JIMHUAMU. B Xone u3yueHus Kypca oOy4arommMmcs MPUXOAUTCS
JIOTUYECKH PaCCy’KJlaTh, HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH $3bIK. B CBsi3M ¢ 3TUM B
porpaMMy y4eOHOro Kypca «Anredpay BKIIOUEHBI HEKOTOPBhIE OCHOBBI JIOTHKH, MPEICTABICHHBIC
BO BCEX OCHOBHBIX pa3/eiaX MaTeMaTH4eCKOro 00pa3oBaHUS UM CIOCOOCTBYIOIIUE OBIIAICHHUIO
OoOy4JalolMMHUCS OCHOB YHHUBEpPCAIBHOTO MareMaTudeckoro s3bika. CoaepkaTelnbHOH U
CTPYKTYPHOH OCOOCHHOCTBIO YYEOHOro Kypca «AJredpa» SBISIETCS €ro HHTETPUPOBAHHBIM
Xapakrep.

COHep)KaHl/Ie JIMHNN «Yuciia 1 BEIMUCICHUS CIIYKUT OCHOBOH JJISL I[aHBHCI)’IIHeFO N3YyUYCHUA
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy O0YYAFOIIUXCS JIOTHYECKOTO MBIIUICHUS, (HOPMUPOBAHUIO
YMEHUSI TOJIb30BaThCsl AITOPUTMaMHU, a TakKKe TMPHOOPETCHUIO TIPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX JIJIs IOBCETHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKCIIE HA YPOBHE OCHOBHOTO OOIIIET0
o0pa3oBaHMs CBSI3aHO C pPAIMOHAIBHBIMU W HPPANMOHAIBHBIMU YUCIAMHU, (OPMHUPOBAHHEM
MPEJCTaBICHUN O JCHCTBUTEIHLHOM YHCIIC. 3aBEPIICHUE OCBOCHUS YMCIIOBOW JIMHUM OTHECCHO K
cpenHemy obiieMy 00pa3oBaHUIO.

Copepxanue AByX anreOpanuecKux JUHUN — « Anredpandeckue BbIpaXeHUs» U « Y paBHEHUS
U HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHMIO Yy OOYYAIOMIMXCS MAaTeMaTHYECKOro arapara,
He00X0IMMOT0 JJIs peIICHNUs 3a/1a4 MaTeMaTHKH, CMEXKHBIX PEMETOB U OKPY>KaIOIel pealbHOCTH.
Ha ypoBHe ocHOBHOro oOmero oOpa3oBaHMsi y4eOHBIH MaTepuan TpPyHIUPYETCs] BOKPYT
paloHaJIbHBIX BbIpaKEHUU. AnreOpa NEMOHCTpPUpPYET 3HAYECHHE MaTeMaTHKU Kak s3blKa JUIst
MOCTPOEHHUSI MATEMaTUYECKUX MOJIEIIEH, ONTMCAHUA ITPOLIECCOB U SIBJICHUH pealIbHOro Mupa. B 3amaun
oOydeHusi airebpe BXOASAT TakKe JajbHEHIIee pa3BUTHE ANTOPUTMHUYECKOTO MBIIUICHUS,



HE0OXOUMOT0, B YAaCTHOCTH, JJIsI OCBOCHHS Kypca HH(POPMATHKH, U OBJIAJICHUE HABBIKAMHU
JNeNyKTUBHBIX paccyxkaeHuil. IlpeoOpazoBaHue CHMBONBHBIX (DOPM CIOCOOCTBYET pPa3BUTHIO
BOOOpaKkeHUs1, CIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTBY.

Copepxanue  (yHKIMOHATBHO-IpaUUeCKOll  JMHUM  HAIeIeHO Ha  [OJIy4eHHE
00y4aroluMuUCs 3HaHUN 0 (PYHKIMAX KaK BaKHEHIIel MaTeMaTHuecKOW MOJENIH JJIsl ONMHMCAHUS U
UCCIIeIOBaHMs pa3HOOO0Pa3HBIX MPOLIECCOB U SIBJICHUM B IpUpo/e U olmiecTBe. M3yuenue marepuana
CHOCOOCTBYET Pa3BUTHUIO Yy OOYYaIOUIMXCS YMEHUS HCIOJIb30BaTh pPA3JIMYHbIE BBIPA3UTEIbHBIC
CpeICTBa fA3blKa MaTEMAaTHKU — CIOBECHOI'O, CUMBOJMYECKOro, rpaduueckoro, BHOCUT BKJIaJ B
(dbopMUpOBaHUE MIPEJICTABICHUI O POJIM MATEMATUKHU B Pa3BUTUH LUBUIN3AIUU U KYJIbTYPHI.

YroyOnéuuelid  Kypc — anreOpbl  XapakTepu3yeTrcs  M3YYCHHEM  JOMOJHHUTEIHHOTO
TEOPETUYECKOT0 aIapara U CBI3aHHBIX C HUM METOJIOB PeLIeHH 3a7a4. Airedpa sBIsSeTcs A36IKOM
IS OTIMCaHUs OOBEKTOB U 3aKOHOMEPHOCTEH, CIIY>)KUT OCHOBOI MaTeMaTHYECKOTO MOIECTHPOBAHUSI.
[Tpu 3TOM camMu OOBEKTHI MAaTEMAaTHYECKUX YMO3AKJIIOUEHUI M NMPUHATHIE B ajredpe mpaBuia MX
KOHCTPYHMPOBAHUSI CITOCOOCTBYIOT (POPMHUPOBAHUIO YMEHU 0OOOCHOBBIBATH U JIOKA3bIBATH CYKJICHUS,
pa3BUBaIOT MAaTEMaTUYECKYI0 MHTYUIINIO, KPATKO U HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX
MOCTPOCHHUI M y4yaT UX MPUMEHEHHWI0. TeM campiM anrebpa 3aHUMAaeT OJHO M3 BEAYIIUX MECT B
(bOopMHPOBAHNN HAYYHO-TEOPETUYECKOTO MBIIIICHHUS 00yYatOIIHXCSl.

CornacHo yueOHOMY I1aHy B 7-9 Kiaccax u3y4aercs yueOHbIH Kypc «Anredpa», KOTOpbII
BKJIIOYAET  CIEAYIOIIME OCHOBHBIC  pasfenbl cojepkaHusa: «Yucna U BBIYUCICHUSY,
«AnredpanuecKue BHIPAKEHU», «Y paBHEHUS U HEPABEHCTBA», « DYHKLIUNY.

Ha u3yuenne yue6HOro Kypca «Anredpa» orBoautcs 408 vacos: B 7 kiacce — 136 vacos (4
yaca B He/en), B 8 kinacce — 136 vacoB (4 yaca B Henento), B 9 kiacce — 136 vacoB (4 yaca B
HEJIEIIO).

COJEP/ KAHUE OBYUEHUSI
7 KJIACC
Yuciaa v BLIYMCJIEHUA

Pannonanehpie uncna. CpaBHeHHE, YyHOpSAOYMBAaHME U apU(PMETHUYECKHE JEWUCTBUSA C
palnoHaIbHBIMU YucaamMu. YncioBas npsiMas, MOLyJIb YHUCIIA.

CreneHp ¢ HATYpaJIbHBIM I10Ka3aTCJICM U e€ cBoicTBa. 3amMch 4YuClIa B JIECITUYHOMN
MMO3UIIMOHHON CHCTEME CUMCIICHHS.

Pemenue TekcTOBBIX 3agau apupMeTHuecKuM crocobom. Pemienue 3agay M3 peanbHOU
MIPaKTUKU Ha YacTH, Ha ApoOu, Ha MPOLIEHTHI, IPUMEHEHNE OTHOIIEHUI U MPOMOPIHUIL IPU peleHnH
3aJ1a4, pelIeHue 3a7a4 Ha IB)KEHUE, padoTy, TOKYIKH, HAJIOTH.

JemumocTh nenbix uncell. CBOMCTBA ACIUMOCTH.
[Ipoctbie u coctaBHble uncia. YeTHble U HeUE€THBIE yKcia. [Ipu3Haku genumocty Ha 2, 4, 8, 5,

3,6,9, 10, 11. [Ipu3Haku 1eIUMOCTH CYMMBI M TIPOU3BEIAEHUS LETbIX YUCEN MPU PEIICHUH 3a7a4 C
MPAKTUYECKUM COAEPKAHUEM.



HaubGonbimmii o01muii [enurens 1 HauMeHblIee 001ee KpaTHOe ABYX yucell. B3auMHo mpocTeie
yucaa. Anroput™m EBkinaa.

Jlenenue ¢ ocTaTkoM. Apu(MeTHIECKHE ONIEPALlUU HaJl OCTATKAMHU.
AJiredpanyeckue BbIPaKeHUs!

BblpaxkeHue ¢ InepeMEHHbIMU. 3HAUEHHE BBIPAXKEHMsI C IepeMeHHbIMU. [IpencraBinenue
3aBUCUMOCTH MEX/ly BEJIMUYMHAMHU B BUJE (HOPMYJIbL.

ToxnectBo. ToxnecTBeHHBIE TPe0Opa30BaHus AreOpandeckKux BhIpakeHu . Jloka3aTenbCTBO
TOKJIECTB.

Onnounensl. OMHOWICH cTaHAApTHOTO BUAa. CTeneHb OJHOUYICHA.

MHuorounensl. MHorounen crangaptHoro Buga. CreneHb MHorowieHa. CliokeHuUe,
BbIUUTAHHUE, YMHOXEHHME U JIelleHHe MHOroujeHoB. [IpeoOpa3zoBaHue LEIOr0 BBIPAXKEHUS B
MHorouwieH. Kopau MHOrousnena.

@opMyJsBl COKPAIIEHHOIO YMHOXKEHMS: KBaJgpaT CyMMbBl M KBaJpaT pasHOCTH JBYX
BBIpQ)XEHUI, KyO CyMMBbI U KyO pa3HOCTH JBYX BBIPAKEHUH, pa3HOCTb KBAaJPAaTOB JABYX BBIPAXKEHUH,
MIPOU3BEACHNE PA3HOCTH M CYMMBI IBYX BBIPAKEHH, CyMMa U Pa3HOCTh KyOOB JIBYX BBIPQKCHUH.

Pa3noxxeHne MHOrousI€Ha Ha MHOXKUTEIHU. BhiHEeceHHe 00111ero MHOXKUTENS 3a CKOOKH. MeToJ
TPYHNIUPOBKH.

YPaBHeHI/Iﬂ H HEPABCHCTBA

VYpaBHenue c¢ onHoil mnepemeHHOM. KopeHb ypaBHeHus. CBoiicTBa ypaBHEHHMH € OJHOM
IIEpEMEHHON. PaBHOCMIIBHOCTh ypaBHEHMI. YpaBHEHUE KaK MaTeMaTHdecKas MOJEIb pealbHON
CUTYallUH.

JIuneliHOE ypaBHEHHE C OAHOW IepeMEHHOM. YN0 KOpHEH TMHENHOTO ypaBHEeHM. Pemenue
TEKCTOBBIX 3a/1a4 C IOMOILBIO JIMHEHHBIX ypaBHEHUH. JIMHEWHOE ypaBHEHHUE, COIEpIKalllee 3HAK
MO JIA.

VYpaBHeHHe C IByMs epeMeHHbIMU. [ paduk TMHEHHOro ypaBHEHHUs C IByMsI TIEPEMEHHBIMU.
CucreMbl TMHEWHBIX ypaBHEHUH C ABYMs epeMeHHbIMU. [ padrueckuii MeToa pereHus: CUCTEMbI
JIMHEUHBIX YPaBHEHUH C JBYyMs IEPEMEHHBIMU. PelieHue cucreM JIMHEWHBIX YPaBHEHUHN C IBYMs
MIEPEMEHHBIMH METOI0OM OJICTAHOBKU U METOAOM ciioxkeHHs. CucTeMa JBYX JIMHEWHbIX ypaBHEHUN
C IBYMs IIEPEMEHHBIMU KaK MOJIENIb PEaIbHON CUTYalLlUH.

DyHKUMH

Koopaunara Touku Ha npsaMoii. YucioBbele NpoMeKyTKU. PaccTossHre Mexay ABYMsI TOUKaMU
KOOPIMHATHON IIPSIMOIA.

[IpsimoyronbHas cucTeMa KoopAuHAT. AOcuucca M OpJUMHATa TOYKM Ha KOOPJMHATHOU
mwiockoctd. Ilpumepst rpaduxoB, 3amaHHBIX Qopmyinamu. YUrteHue TpadUKOB pealbHBIX
3aBUCUMOCTEN.



@OyHKIMOHAIBHBIE 3aBHCUMOCTH MeXAy BennuuHamu. I[lonsatue ¢ynkumu. DyHKIMS Kak
MaTeMaTH4ecKasi MOJENb peajbHOro mporecca. OOmacTe ompenereHuss W 00JacTh 3HAUYCHHH
¢ynkuuu. CrocoObl 3amanust pynkuuu. ['paduk ¢ynkiun. [loHATHS MakcMMymMa ¥ MUHHUMYMA,
BO3pacTaHMs U YObIBaHUS HA MIPUMEpPaX PEabHBIX 3aBUCHMOCTEH.

JIuneitnas QyHnkuus, e€ cpoiictBa. I'paduk nuneitnoit dynkunu. I'padux dynkumu y = |x|.
KycouHo-3a1aHHbIE (QYHKITUH.

8 KJIACC
Yuciia 1 BBIYUCIEHUSA

KBagpatubsie kopHH. Apudmernueckuil KBaApaTHBII KOpeHb W ero cBoictBa. I[loHsTue
HppanudoHalbHOr0 uymcna. JledcTBus ¢ HppauudoOHaIbHBIMM 4YuciaamMu. CBoOHCTBa JEHCTBUH C
UppalMOHAIBbHBIMU ynciiaMu. CpaBHEHHE HPPALIMOHAIBHBIX YHCEI.

HpeI[CTaBJIeHI/Iﬂ 0 pacClIMpCHUAX YHCIOBBIX MHOKCCTB. MHoxecTBa HaTypaJIbHbIX, LCJIbIX,
pairuoOHaJIbHbIX, ﬂeﬁCTBHTeHLHLIX YHUCCII. CpaBHeHI/IC yucen. YuciaoBbie ITPOMCIKYTKHU.

HeiictBust ¢ octatkamu. Ocratku creneHei. [IpuMeneHne ocTaTkoB K pelIeHNnI0 YpaBHEHUH B
LIEJIbIX YUCIIaX U TEKCTOBBIX 3aJad.

PazMepbl 00BEKTOB OKPY’KAIOIIEr0 MHUpa, AJIUTEIBHOCTh MPOLECCOB B OKPYKAIOLIEM MHpE.
CrangapTHBIN BUJT YHCTIa.

Auaredpanyeckue BbIpaKeHHs

Anrebpanueckast J1poOb. JlomycTUMble 3HAUEHMsI MEPEMEHHBIX B JPOOHO-pallMOHAIBHBIX
BbIpakeHUsIX. OCHOBHOE CBOMCTBO anreOpandeckoit npodu. CrokeHne, BhlYMTaHue, YMHOKEHUE U
neneHue anreOpanyeckux aApoodeil. Beinenenue nenoit yactu anredpanyeckoit Apoou.

PanuonansHbIC BBIPAXKCHUA. ToxaecTBeHHbIE Hp606p330BaHI/IH palluOHAJIBHBIX BLIpa)KeHPIfI.

JlonycTUMble 3HAu€HHUS TEPEMEHHBIX B BBIPAKEHUAX, COJEpXKAIUX apUPMeTHUYeCKHue
KBaJipaTHbIE KOpHU. ToX1ecTBEHHbIE TPE0OPa30BaHUS BEIPAKEHUH, COEPKAIUX apuPMETHUECKHE
KBaJpaTHbIE KOPHHU.

CreneHb ¢ LenbIM MOKa3aTeneM U e€ cBoicTBa. [IpeoOpazoBaHue BBIPAKEHUI, COAEPKALINX
CTETICHH.

YpaBHeHNs U HEPABEHCTBA

KBanpatHoe ypaBHeHue. ®opmyna KopHEH KBagpaTHOro ypaBHeHHs. KommdecTtBo
JNEUCTBUTEIBHBIX KOPHEW KBaJApaTHOIrO ypaBHeHHsA. Teopema Buera. YpaBHEHUs, CBOJUMBIE K
JUHENHBIM YpaBHEHUSAM WIN K KBaJpaTHbIM ypaBHEHUsIM. KBagpaTHOoe ypaBHEHHE ¢ IapaMETPOM.
Pemrenne TeKCTOBBIX 3a71a4 € MOMOIIBIO KBAJAPATHBIX YPAaBHEHUM.

JlpoOHO-palmoHanbHble ypaBHEHU. Pemenue qpoOHO-pallMoOHaNbHBIX ypaBHEHHH. Pemenue
TEKCTOBBIX 33/1a4 C MOMOIIBIO JPOOHO-pAllMOHANIBHBIX ypaBHEHHH. ['paduueckas uHTeprpeTanus
YPaBHEHUH C IByMs IEPEMEHHBIMH.



Uucnossle HepaBeHCTBA. CBONCTBA YHCIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoit. Ctporue u HecTporue HepaBeHCTBA. CI0KEHUE M YMHOXKEHUE
YU CJIOBBIX HCPABCHCTB. OI.[CHI/IBaHI/Ie SHAYCHUSA BBIPAKCHUS. I[OKEB&TCJILCTBO HCPaBCHCTB.

[IonsATHE O pellIEeHNN HEPAaBEHCTBA C OAHOU IIEpEMEHHON. MHOK€ECTBO PEIICHUI HEPABEHCTBA.
PaBHOCHIIBHBIE HEPABEHCTBA.

JluHeitHOe HEPaBEHCTBO C OJHOM NEPEMEHHOM M MHOXKECTBAa €ro pelleHuil. Pemienue
JIMHEIHBIX HEPABEHCTB C OAHOM nepeMeHHONW. CUCTEMbI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB C
OJIHOM IepeMEHHOM. PelieHne TEKCTOBBIX 3aJad € NOMOILBIO JIMHEHMHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

DOyHKIUH

OO6nacTh ompesesneHrs W MHOXECTBO 3HadeHHH ¢GyHKiuu. CrocoObl 3amaHus (QyHKUIUH.
I'papux pynkmun. Yrenne coicTB (yHKIHHM 1o e€ rpaduxy. I[Ipumepsr rpadukoB (yHKIHH,

OTpaXaromux pCajbHbIC ITPOLCCCHI.

JIuneiinast gynkuus. OyHKINUK, ONUCHIBAIOIINAE TPSAMYI0 U OOpPAaTHYIO MPOMOPIHOHAIBHBIC
3aBUCUMOCTH, UX I'papUKH.

Oynkmmn y =kx, y =kx + b, y =k/x, y =x3, y = Vx, y = [x| i ux cBoiictsa. Kycouno-3aanmHbIe
byHKIHN.

9 KJIACC
Yuciia 1 BbIYUCICHUSA
Kopens n-it crenenn u ero cpoiictBa. CTeneHb ¢ pallMOHAIbHBIM MIOKa3aTelleM U €€ CBOMCTBA.
AuaredpanyecKkne BbIPaKeHHUA
ToxxnecTBeHHBIE TIpeoOpa3OBaHMs  BBIPAKEHUU, COJACpIKAIIUX KOPEHb n-W  CTENEHHU.
ToxzaecTBeHHbIE TMPeOOpa3OBaHUS BBIPAKEHHM, COJAEP)KAIIMX CTENEeHb C PalMOHAIbHBIM

IIOKa3aTeCJICM.

KBagpartsslii Tpéxunes. KopHu kBagpaTHOro TpéxwieHa. Pa3inokeHne KBapaTHOTO TpEXUIeHa
Ha JIMHENHBbIE MHOKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

buxBaapatHeie ypaBHenus. [IpumMeps! mpruMeHEeHNU METO/10B PaBHOCUIIbHBIX TPe0Opa3oBaHui,
3aMeHbl IEPEMEHHOM, rpadIuecKoro MeTo/ia MpH PellieHUH ypaBHeHUH 3-i u 4-ii cTeneHeil.

Pemienue 1poOHO-pallMOHAIBHBIX YPABHEHUH.

Pemenne cucreM ypaBHEHHH C JByMs II€pEMEHHBIMU. PelieHue npoCTEMIIHX CUCTEM
HEJIMHEWHBIX YpaBHEHUH C JByMsl NepeMeHHbIMU. ['paduyeckuil MeETOJ pElIeHUS CUCTEMbI
HEJIMHEWHBIX YpaBHEHMM C AByMs epeMeHHbIMU. CHCcTeMa JIByX HEJIMHENHBIX YPaBHEHUN C IByMs
IIEPEMEHHBIMU KaK MOJIETb PEATbHON CUTYAalUH.



Uucnossle HepaBeHCTBA. PellleHne TMHENHBIX HEpAaBEHCTB. [[0Ka3aTesIbcTBO HEPABEHCTB.

KBanpatHble HepaBeHCTBA C OJHOM TMepeMeHHOW. PemieHue KBaJpaTHBIX HEPABEHCTB
Fpa(l)I/I‘IeCKI/IM MCTOAOM MU MCETOJAOM HHTCPBAJIOB. MCTOII HUHTCPBAJIOB I palrOHAJIbHBIX
HepaBeHCTB. [IpocTeiine HepaBeHCTBa ¢ TapaMETPOM.

Pemenne TeKCTOBBIX 3aJa4 ¢ TIOMOILIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ JOBymMs NEpeMEHHBIMM. PelieHue HepaBeHCTBA € JIByMs II€PEMEHHBIMHU.
CucTeMbl HEPaBEHCTB C ABYMS IIEpEMEHHBIMU. | padudyeckuii METo/1 peleHns CUCTEM HEPaBEHCTB C
IBYMsI IEPEMECHHBIMHU.

DyHKUMH

@Oynkuusa. CBoiictBa QyHKIMA: HyIM (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA (DYHKIIMH,
IIPOMEKYTKH BO3pacTaHusi U yObIBaHUS (DyHKIMM, YETHBIE U HEUYETHbIE (DYHKIMM, HauOoJblIee U
HaMMEHbIIIee 3HAYCHUsT (PYHKIINH.

KBagparuunas QyHkius u e€ cBoiictsa. Micnonab3oBaHue CBOMCTB KBaIpaTUYHON (DYHKIMM JUIS
pemenust 3amad. [loctpoenme rpaduka KBaapatmuHoW (yHkium. [lomokenwe rpaduka
KBaIpaTHYHOM (PyHKIMU B 3aBUCUMOCTH OT €€ K03 puimeHToB. ['paduku GyHkuii y =ax2, y = a(x
—m)*uy = a(x —m)* +n. Hocrpoenne rpahukoB QYHKIHUI ¢ MOMOIIBIO MPe0OPa3OBaAHUIA.

JHpoOHo-nmuneitnas pynknus. MccnenoBanue (yHKITHA.

@yHKIMS y = X" ¢ HATypaJbHBIM [TOKa3aTesaeM 1 U €€ rpaduxk.

YucioBbIe MOCIEI0BATEIbHOCTH H IIPOTPECCHH

[Tonatue yucnoBoit nocieaoBaTenbHOCTH. KOHEUHbIe 1 OECKOHEUHBIE MOCIIeI0BATEIbHOCTH.
OrpannueHHas MOCJIEI0BATEITLHOCTb. MoHOTOHHO BO3pacTaromas (yObIBaro11as)
nociuenoBarenbHOCTh. CrocoObl 3aJaHMs MOCJIEI0BATENbHOCTU: OINUCATEIbHbIN, TaOIMYHBIN, C
MOMOUIBIO (POPMYJIBI 1-TO YJIEHA, PEKYPPEHTHBIH.

Apudmernueckas U reomerpuueckas mnporpeccuu. CBONCTBa 4JI€HOB apU(PMETHUYECKOH U
reoMeTpuueckol mporpeccuii. PopMmysbl #-TO  wWieHa apU(PMETUYECKOH M TeOMETpHUYECKOU
nporpeccuii. @opMyJibl CyMMBbI IIEPBBIX 7 YWIEHOB apU(PMETHUECKON U T€OMETPUUECKON MPOTPECCUA.

32[,[[8.‘11/1 Ha IMPOUCHTHI, OaHKOBCKHE BKJIaJibl, KPCAUTHI.

IIpencraBneHne O CXOIUMOCTH IOCIENOBATEIbHOCTH, O CYMMHPOBAaHMM OECKOHEUHO
yOBIBaIOIIEH reOMETPHUUECKOI MPOrpeccuu.

Meroa maremarndeckoil UHAYKIUK. [IpocTeiimue npumepsl.
IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI VYEBHOI'O KVYPCA
«AJITEBPA» HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIETO OGPA3OBAHUS
JIMYHOCTHBIE PE3YJIbTATHI

JINYHOCTHBIE pe3yabTaTbl OCBOCHU ITPOrpaMMBbI 110 MATEMATHUKE XaAPAKTECPU3YIOTCA B HaCTHU:



1) naTpHOTHYECKOr0 BOCIIUTAHUS:

MPOSIBJICHUEM MHTEpECa K MPOILIOMY U HACTOAILIEMY POCCHICKON MAaTeMaTUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JIOCTH)KEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUYECKOM IKOJIbI, K
WCIIOJIb30BAHUIO THX JOCTHKCHHUM B IPYTUX HayKaxX M MPUKIATHBIX chepax;

2) rpa:kIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEH TpakKJaHMHA M peaju3aldd €ero Ipas,
MPEJCTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DyHKIIMOHUPOBAHUS PA3IHMYHBIX CTPYKTYP, SIBICHHM,
MPOLEAYp TPakIaHCKOro oluiecTBa (Harpumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO
ATUYECKUX MPOOJIeM, CBA3aHHBIX C MPAKTUUECKUM MPUMEHEHUEM JOCTHIKEHUN HAyKH, OCO3HAHUEM
BaXHOCTU MOPAJIbHO-ITUUECKUX MPUHIUIIOB B JIEATEIbHOCTH YUYEHOTO;

3) TPY/10BOT0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B pEIIECHUM IPAKTHYECKUX 3a1ad MaTeMaTU4YECKOH
HAMpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTHM MaTEMaTHYEeCKOro O0pa30BaHUS Ha MPOTSIKEHHH BCei
KHU3HU JUISl YCIIEUTHOW NMPO(ECCHOHAIBHON AESITENbHOCTH M Pa3BUTUEM HEOOXOJUMBIX YMEHMH,
OCO3HAaHHBIM BBHIOOPOM M MTOCTPOCHHEM MHAMBHIYaTbHON TPAaeKTOPUH 0Opa30BaHUS U KUIHEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOMIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOI0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M JCTETUYECKOMY BOCIPHUATHIO MaTeMAaTUYECKUX
O00BEKTOB, 3aj/la4, PEUICHHUH, PAacCyKICHUH, YMCHUIO BHIETh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) neHHOCTEH HAYYHOI0 NO3HAHMA:

OpUEHTalled B JEeATEJbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeICTaBIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTUsl YEJIOBEKa, NPUPOABI M OOLIECTBa, IOHUMaHHEM
MaTeMaTHYeCKON HayKH Kak C)epbl YETIOBEUECKON EATEIIbHOCTH, 3TAINIOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUISL pa3BUTHs LUBWIN3ALUYU, OBJIAJCHUEM S3bIKOM MAaTEMAaTUKU U MATEMaTUYECKOM KyJIbTYypOH Kak
CPEZICTBOM ITO3HAHUS MUPA, OBIAJCHUEM HAaBBIKAMM MCCIIEIOBATEIBCKON AEATENBHOCTH;

6) puznuyeckoro BocnuTaHUA, GOPMHPOBAHUA KYJIbTYPHI 310POBbSI H IMOLMOHAJIBLHOIO
os1aromosty4ms:

TOTOBHOCTBIO MPUMEHATh MaTEMaTUUYECKHE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS, BEICHHS
3I0pOBOr0 00pa3za KU3HU (3J0POBOE MHUTAHHE, COATAHCHUPOBAHHBIA PEKUM 3aHSATUH M OTIBIXA,
perymnsipHas gu3udeckas aKTUBHOCTh), COPMUPOBAHHOCTHIO HaBbIKA pedICKCHH, MPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTo e MpaBa APYroro 4eioBeKa;

7) 3K0JIOTNYE€CKOT0 BOCITUTAHHUS :

OpHEHTAIlMel Ha TpPUMEHEHHWE MaTeMATHYECKUX 3HAHWHA M7 pelleHus 3anad B 00IacTu
COXPAaHHOCTH OKPY)KAIOMIEH Cpebl, TUIAHHUPOBAHMS ITIOCTYIIKOB M OICHKA WX BO3MOXHBIX
MOCNIEACTBUM ISl OKPYJXKAIOIIeH Cpelbl, OCO3HAHHEM TJI00ATBbHOTO XapaKTepa 3KOJOTHYECKUX
po0JieM U yTeH X PEIICHHS;



8) amanTanum K U3MEHSIOIMMCS YCJIOBUSAM COLUAIBHON U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JCHCTBHSM B YCIOBHUSIX HEONPEIEIEHHOCTH, TMOBBIILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JAESITEIIbHOCTh, B TOM YHUCJIE YMEHHE YUHUTHCS y IPYTUX
JoJIei, mpruoOpeTaTh B COBMECTHOM JEATEIIbHOCTH HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIUU U3 OTIbITa

APYTux;

HEOOXOUMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HaHUH, (QOPMYIHPOBaTH HJAEH, IOHSATHA,
rUNoTe3sl 00 0OBEKTaxX M SIBIEHUSX, B TOM YUCIIE paHEe HEU3BECTHBIX, OCO3HABaTh IE(PULIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATh CBOE PAa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAalMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlHIO
KaK BBI30B, TpeOYyIOIMI KOHTPMEP, KOPPEKTHUPOBATh IPHUHHMAEMbIe pEIIeHUS M JIEHCTBHA,
(dbopMyIHpOBaTh U OIICHUBATH PUCKU U MOCIEICTBUS, GOPMUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs MpOrpaMMbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanmsi 'y oOyuwaromerocss OyayT chopMupoBaHBI MeTalpeAMeTHbIE  Pe3yJbTaThbl,
XapakTepU3ylolhecss  OBIAJCHMEM  YHUBEPCAJIbHBIMH  IO3HABATENbHBIMH  JICWCTBUSMU,
YHUBEpPCAJTbHBIMH KOMMYHHMKATUBHBIMU JICUCTBUSIMA ¥ yYHUBEPCAJIbHBIMH  PETYJISTUBHBIMU
EUCTBUSIMU.

ITo3HaBaTe/1bHBIE yHHBepCcAIbHbIE Y4eOHbIe AelicTBHSA
Ba3zoBble Jioruyeckue aeiicTBus:

BBISIBJISITH U XapaKT€pPU30BaTh CYILIECTBEHHBIE IPU3HAKU MATEMATUYECKUX O0OBEKTOB, IOHATHUH,
OTHOLICHUHA MEXAy TMOHATUAMH, (OPMYIUPOBATh OIpPENCIeHUs] MOHATUH, YCTaHABIMBAThH
CYILIECTBEHHBIN MPU3HAK KIACCHU(PUKALMU, OCHOBAaHUS JJs 0OOOIIEHUS M CPAaBHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3A;

BOCIPUHHUMATh, (OPMYJIUPOBAaTH U NpeoOpa3oBbIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00II1E, YCIOBHBIE;

BBISIBJIAITh MaT€MaTHUECKUE 3aKOHOMEpPHOCTH, B3aMMOCBSI3M M TNpPOTHUBOpeunss B (hakrax,
JAaHHBIX, HAOIIOICHUSX U YTBEPXKACHUAX, IpeJlaraTb KPUTEPUU JJIs1 BBISIBJICHHS 3aKOHOMEPHOCTEN
U IPOTUBOPEYHIA;

JieNaTh BBIBOJABI C HCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, JACIYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa3buparh J0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEpXkAEHUH (TpsMble MU OT MPOTHBHOIO),
MPOBOAUTH  CaMOCTOSITEJIBHO  JIOKa3aTelbCTBA ~ MaTeMaTH4eckKuX  (DakToB,  BbICTpauBaTh
apryMeHTalUI0, MPUBOJUTH INPUMEPbl M KOHTPIPUMEPHI, IPUMEHATH METOJ MaTEeMaTU4YECKOU
MHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh Croco0 pemieHus: yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHUaHTOB pEIlLEHUS,
BbIOMpPATh HanboJIee MOIXOAAIIHNHI ¢ YYETOM CaMOCTOSTENbHO BBIZCICHHBIX KPUTEPHEB).

Ba3oBble ncciiegoBaTe/ibCKHe JeiiCTBUSA:



MCIIOJIB30BATh BOIPOCHI KaK HCCIEA0BATENLCKUN HMHCTPYMEHT IO3HaHUS, (HOpMYIHUPOBAThH
BOINPOCHI, (PUKCUPYIOLIUE NMPOTUBOPEUHE, IPOOIEMY, CAMOCTOSATEILHO YCTAHABIMBATh UCKOMOE U
naHHOe, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHECHHE;

IPOBOANUTH IO CaMOCTOSITEIBHO COCTABICHHOMY IUIAaHY SKCIIEPHMEHT, HCCIEIOBAHUE II0
YCTaHOBJICHUIO 0COOCHHOCTEH MaTeMaTHIECKOro 00bEKTa, 3aBUCHMOCTEH 00BEKTOB MEXy COOOH;

CaMOCTOSITENTLHO (OPMYJIUPOBATh OOOOIIEHUS W BBIBOJBI IO PE3yJIbTaTaM IMPOBEIEHHOTO
HAOJII0ICHUS, HCCIICIOBAHUS, SKCIIEPUMEHTA, OIICHUBATh JJOCTOBEPHOCTH IMOJTYYCHHBIX PE3yJIbTAaTOB,
BBIBOJOB 1 0000IIEHNIH;

IIPOTrHO3UPOBATH BO3MOXHOEC pa3dBUTUC ITPOLECCA, 4 TAKKE BbIJIBUT'aTh IMPCAIIOJIOXKEHUA O €TI0
Pa3BUTHU B HOBBIX YCJIOBUAX.

Padora ¢ undopmanmueii:

BBIABJIATE HEJOCTATOYHOCTh H A30BITOYHOCTD I/IH(i)OpMaIII/II/I, JaHHBbIX, H€O6XOIII/IMI)IX JUIIA
PCUICHUA 3a/la4u;

BEIOMpAaTh, AHAIM3UPOBATh, CHUCTEMATU3MPOBATH W HHTEPIPETUPOBATH HH(POPMAITHIO
Pa3IMYHBIX BUJOB U (POPM MpeICTABICHHUS;

BbIOMpaTh (opMmy mnpeacTaBieHUs WHGOpPMALMKM M WLIIOCTPUPOBATH peLIaeMble 3aJadu
CXeMaMH, AuarpaMMaMu, HHOH rpadukoil 1 MX KOMOWHAIMSIMU;

OLICHUBATb HaJIEKHOCTD I/IH(bOpMaIII/II/I 110 KPHUTCPUSIM, MMPpCATIOKCHHBIM NI
C(bOpMy.]'II/IpOBaHHBIM CaMOCTOATCIIbHO.

KOMMyHI’IKaTI’IBHbIe YHUBEPCAJIbHBIC y‘leﬁl—lble JelcTBUA

BOCIIpUHUMATbL U q)OpMy.]'II/IpOBaTI) CY)KACHUA B COOTBETCTBUU C YCIOBHAMHU W LCIIAMU
O6H.ICHI/I$I, SACHO, TOUHO, 'PAMOTHO BbIPA’KAaTh CBOKO TOUKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX,
AaBaThb MOSCHCHUA 110 XOA4Y PCUHICHUA 3aa4i, KOMMCHTHPOBATH HOHy‘lGHHBIﬁ pe3yiabTar,

B XO0Jl¢ OOCYXIEHMs 3a/aBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMOW TEMBbI, MPOOJIEMBI,
pelmaeMoil 3aauM, BBICKA3bIBATH MJIEH, HALEJICHHBIE HA IOMCK DPELIEHUs, CONOCTAaBIISITh CBOM
CYXKIEHMSI C CYKICHHUSIMHU JIPYTUX YYaCTHUKOB AMalora, OOHapyXUBaTh pa3jiMuule U CXOJCTBO
MO3ULIMH, B KOPPEKTHOU opme HopMyTUpOBaTh pa3HOITIACHsI, CBOU BO3PAKECHHUS;

MPEJICTaBIATh PE3yibTaThl PELIeHMs] 3aJayd, DSKCIEPHUMEHTAa, HCCIEIOBAaHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMPATh (hOpMaT BBICTYIUIEHHUS C Y4ETOM 3a]ad MPE3eHTAlUl U OCOOCHHOCTEH
ayJIUTOPUH;

MOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUAYalIbHOW pabOThl MpHU
peleHnH y4eOHBIX MaTeMaTU4YeCKUX 3a7ay, NPUHUMATh IeJIb COBMECTHOM JIeSTENbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHOM pPalOThI, pacHpelenaTh BHUIbl pabOT, JOroBapuUBaThCA,
00CyX/1aTh MPOLIECC U Pe3ybTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTsl (00CyxIeHHs, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBD» U WHBIE); BBITIOJIHATH CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOM JICHCTBHSI C IPYTHMHU



YJIeHaMU KOMaH/Ibl, OIICHUBATh KA4€CTBO pe3yIbTaTa M KA4eCTBO CBOETO BKJIaJa B OOIIUI pe3ynbTar
0 KpUTEpHsIM, cHOpPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJACHCTBHUS.

PeryasiTuBHbIe YHUBepPcAJbHbIE Y4eOHbI€ 1eCTBUSA
Camoopranuzanmus:

BBISIBJISITH TIPOOJIEMBI JUISl PEIICHUS B )KU3HCHHBIX U YUYEOHBIX CUTYAIHSIX, ODUCHTHPOBATHCS B
Pa3IMYHBIX MOAX0aX MPUHATHS pelIeHuN (MHANBUyallbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBIISTh IUIAH, QJITOPUTM pEIIeHUs 3ajauu (WM €ro 4acTb), BHIOWpATh
Croco0 pemieHuss ¢ y4€TOM HUMEIOIIUXCA PEecypcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH ¢ y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTpOJIL, 3MOLMOHAJIbHBINA HHTEJLJIEKT:

BJaJIeTh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJIA IIpolecca W pe3yjbTaTa pelIeHHs
MaTeMaTHYeCKOH 3a/1aui, CAMOMOTHBAIINU U PEQIICKCUH;

MNpeABUACTL TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HUMKHYTH IIpU PCIICHHMU 3aa4yv, BHOCHUTH
KOPPEKTHBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX 00OCTOSATENbCTB, HAllIEHHBIX OLUIMOOK, BBISBICHHBIX
TPYIHOCTEH;

OLCHUBATH COOTBETCTBUC pPE3YyJibTaTa ACATCIbHOCTHU MMOCTaBJICHHOM aeim Mu yCJIIOBHUAM,
OOBSICHATh MPUYUHBI JOCTHKEHUS WIM HEJOCTHDXKEHUS LIEIH, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY

pUOOPETEHHOMY OTIBITY;

BbIpAXKAaTb OSMOLUKU HpPHU HUIYUYCHHUU MATCMATHUYCCKHUX 00BEKTOB U q)aKTOB, JaBaTb
OMOIMOHAJIIBHYIO OLOCHKY PCUICHUA 3a1a4Yu.

MNPEIMETHBIE PE3YJIbTATHI
K xonity o0yuenus B 7 kj1acce 00y4aromuiicst MOTYUUT CISAYIONMINE TPEAMETHBIC PE3YIbTaThI:
Yucsa v BbIYMCJICHUS
PaunonanbsHble uncna.
[TepexonuTh OT OHOM (HOPMBI 3aMKCcH YHCET K Ipyroi (mpeoOpa3oBbIBaTh AECATUYHYIO IPOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO JIECCSITHUYHYIO
IpoOb).

Hcnons30BaTh MOHATHS MHOXECTBA HaTypaJIbHBIX YHCCJI, MHOXCCTBA MECJIbIX YHCEI,
MHOKECTBA PALIMOHAJIbHBIX YU CCII ITPU pCHICHUH 3a/1a4, IIPOBCACHUN paccyxczleHHﬁ 1 10Ka3aTCiIbCTB.

[ToHrMaTh U OOBACHITH CMBICT MMO3UIIMOHHOM 3aIliCU HaTypaJIbHOTO YHCJIa.

CpaBHI/IBaTB " ynopssaounuBaTh pallMOHAJIbHBIC YHCJIA.



BbimonHATe, coderass yCTHbIE M THCbMEHHBbIC NPUEMBI, apupMeTHyYecKhe [eHCTBUSA C
palMOHAIbHBIMU 4YHCIAMM, HCIOJIb30BaTh CBOWCTBA 4YHMCEI W IPAaBWIA JCUCTBUN, INPUEMBI
paLMOHAIbHBIX BEIYMCICHUMN.

BBINONMHATE AEUCTBHSA CO CTENEHSAMU C HATyPaJIbHBIMU IIOKA3aTEISIMH.

HaxonuTs 3Ha4eHHs YUCIIOBBIX BBIPAKEHUH, COACPKAILIUX PALMOHAIBHBIC YNCIIA U CTEIIEHU C
HATYpaJbHBIM TIOKa3aTeleM, HPUMEHSATh pPa3HOOOpa3Hble CIOCOObI M TPUEMBI  BBIYMCICHUS,
COCTaBJIATh U OLICHMBATh YUCIIOBBIE BBIPAKEHUS IPU PELICHUM MPAKTUYECKHUX 3a7ad U 3a4ad W3
APYTUX y4eOHBIX MPEIMETOB.

OxpyrisTh 4ncia ¢ 3aJaHHOM TOYHOCTBIO, @ TaKXKE IO CMBICIY NPAaKTHYECKOM CUTyaluw,
BBIIIOJIHATH IPUKHUJIKY U OLICHKY pe3yJIbTaTa BBIYUCIICHUH, OLICHKY 3HAaYCHHUI YMCIIOBBIX BEIPDAKECHUH,

B TOM YHMCJIC IIPpU PCIICHUH IMPAKTUYCCKUX 3ada4.

Pemate TekcTOBEIC 3aJa4du apI/I(bMeTI/ILIeCKI/IM CHOCO6OM, HCIIOJIB30BAaTh Ta6J'II/II_[BI, CXCMBEI,
YCPTECIKU, APpYTUe CpCACTBa NMPCACTABICHUA JAHHBIX P PCIICHUHU 3a/1a4.

Pemlate NpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBSI3aHHBIE C OTHOUICHUEM BEJIMYMH,
[IPONOPLUOHAIBHOCTBIO BEIUYMH, IIPOLEHTAMU, UHTEPIPETUPOBATL PE3YJILTATHI PEILICHUS 3a1a4 C
y4€TOM OIpaHUYEHMH, CBA3aHHBIX CO CBOWCTBAMU PACCMATPUBAEMbBIX OOBEKTOB.

J1enTuMOCTb.

Jloka3pIBaTh U MPUMEHSATH MPU PEUICHUM 3aJ1a4 MIPU3HAKK JAeJIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpu3HaKu AETUMOCTH CYyMMBI U IPOU3BEICHUS 1IEITBIX YUCE.

PaCKJ'IaI{I)IBaTI) Ha MHOKUWUTCJIM HATYPAJIbHBIC YUCJIA.

CBO6OI[HO OIICpHUPOBATH TNOHATUAMMU: 4ETHOE qucio, HEYETHOE YUCJIO, B3aUMHO IIPOCTHIC
qucia.

Haxomute HanbGonpmmii 0oOmMMI [eIUTENh M HaWMEHbIEe OOIlee KpaTHOE YHCel U
WCIIOJBb30BaTh UX MPH PELICHUU 3a]a4, IPUMEHSTh anroput™ EBknnaa.

OnepupoBarh NOHATHEM OCTAaTKa 110 MOJYJIIO, IPUMEHSTh CBOMCTBA CPABHEHUI 110 MOJYJIIO.
Auaredpanyeckue BbIpaKeHHs
BoipaxkeHus ¢ nepeMeHHbIMHU.

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO M CHUMBOJHKY, MPUMEHATh €€ B Ipolecce
OCBOEHHUS y4yeOHOro MaTepuaa.

HaXO)II/ITB 3HA4YCHU 6YKBGHHI)IX BI)Ipa)KeHI/Iﬁ IIpU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHBIX.

Hcmons3oBaTh IOHATHE  TOXACCTBA, BBITIOJIHATH TOXACCTBCHHBIC npeo6pa3OBaHH5[
BBIpa)KeHHfI, JOKa3bIBATb TOXKICCTBA.

MHOro4seHEI.



BrimonHaTe mpeoOpa3oBaHUs LIEJIO0r0 BBIPAKEHUS B MHOTOWICH NPUBEICHHUEM MOIAOOHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK.

Boimonnsate  gecTBUS  (CIOKEHHME, BBIYMTAHUE, YMHOXXEHHE) C OJHOWIEHAMU U C
MHOTOYJICHAMH, IPUMEHSITH (POPMYJIIbI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT U KyO CyMMBbI, KBaapat
1 Ky0 pasHOCTH, Pa3HOCTh KBaJpaToOB, CyMMa W Pa3HOCTh KyOOB), B TOM YHCJIE JUIS YIPOIICHUS

BBEIYMCIICHUN.

Ocy1ecTBIATh pa3ioKeHUEe MHOTOUJICHOB HA MHOXKUTEIIN € IOMOILBIO BEIHECEHHS 32 CKOOKH
00IIIEro MHOKHTEIIS, TPYIIITUPOBKHU CIIAraeMbIX, TPUMEHSS (POPMYIIbI COKPAIIEHHOTO YMHOXKCHHUS.

ITpuMeHnsaTh IPe0Opa30oBaHUsl MHOTOWIEHOB Ul PEIIECHUS Pa3IMYHbIX 33/1a4 U3 MaTeMaTHKH,
CMEXHBIX IIPEIMETOB, U3 PEAJIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJbHBIMU IIOKA3aTeIsIMH Ul peoOpa3oBaHUs
BBIPAYKCHHUIA.

YpaBHeHNsI 1 HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHHUs C OJHOM IEPEMEHHOW, IIPUMEHss IIpaBUia IEpexona OT
UCXOJHOTO YPaBHEHHUS K PaBHOCUILHOMY eMy. IIpoBepsTh, ABIIETCS JIM YMCIIO KOPHEM YpaBHEHMUS.

HO,Z[6I/IpaTb MNPpUMEPLI IIap YUCCI, SABJIAOIMHUXCA PCIICHUCM JIMHEHHOTO YpaBHCHUA C ABYM:
MEPEMECHHBIMHU.

CTpouTh B KOOPAWHATHOH MJIOCKOCTH TpadyK JIMHEHHOTO YPaBHEHUS C ABYMS IIEPEMEHHBIMH,
MOJIb3YACH IpaUKOM, IPUBOJAUTH IPUMEPHI PEHICHUS YPABHEHHUS.

Pemrate cucTeMbl ABYX JIMHEHHBIX YpaBHEHUH C ABYMS TNEpPEMEHHBIMH, B TOM YHCIIE
rpaduyuecKu.

CocTaBnsaTh 1 peuiaTtb JINHEMHOE YpaBHCHHUC UJIN CUCTCMY JINHEMHBIX ypaBHeHI/Iﬁ 110 yCJIOBUIO
3aaa4u, UHTCPIPETUPOBATE B COOTBCTCTBHUU C KOHTCKCTOM 3aJiav4n HOJ'Iy‘-I@HHBIﬁ pe3yibTart.

DOyHKIUH
Koopaunats! u rpadguku.

I/I306pa)KaTI> Ha KOOpZ[HHaTHOﬁ HpHMOP’I TOYKH, COOTBCTCTBYIOIIHNC 3a/ITaHHBIM KOOpJAWHATAaM,
JIy4H, OTPE3KH, UHTCPBAJIbI, 3alIMChIBATh YU CJIOBBIC ITIPOMECIKYTKH Ha anre6panquK0M SA3BIKE.

OTmeyaTh B KOOPIWHATHOH MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIHATAM.
OyHKIUN.
Ctpouts rpaduku JIMHEHHBIX QYHKIMHA.

OnuceiBaTh ¢ TOMOIIBIO (YHKIMI M3BECTHBIC 3aBUCUMOCTH MEXKAY BEITMUYMHAMHU: CKOPOCTH,
BpeMsI, paCCTOSTHHE, IIeHa, KOJIUYECTBO, CTOMMOCTh, TPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauth 3HaueHue (I)YHKI_[I/II/I 110 3HAYCHUIO €€ ApryMCHTA.



[TonumaTh Tpaduueckuii crnocoO MpencTaBieHUs W aHalW3a HMH(OpMAIMM, WU3BJIEKATh U
MHTEPIIPETHPOBATH HHPOPMAIHIO U3 TPA()UKOB PEANBHBIX MTPOIECCOB M 3aBUCUMOCTEHA.

Hcnonp3oBaTh CBOMCTBA (DYHKIMIA Al aHanM3a TpapuKOB pPeajbHBIX 3aBUCUMOCTEH (HyIH
(GYHKIMH, MPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIMH, NMPOMEXKYTKH BO3pAcTaHUS U YyOBIBAaHMS

GbyHKIIUY, HAUOOIIBIICe ¥ HAUMEHbBIIICE 3HAYCHUS (PDYHKIIHH).

Hcnonb3oBathk rpaduku i HCCISIOBAHUS MTPOIECCOB U 3aBUCUMOCTEH, TIPH PEIICHUH 3a/1a4
U3 IpYTUX YYEOHBIX MMPEIMETOB U PEaIbHOM JKU3HH.

K koH1y 00yuenus B 8 kj1acce o0yyaromuics MOXy4UT CIEAYIOIINE IPEAMETHbIC pe3yJIbTaThl:

Yucna ¥ BbIYMCTICHUS

HppaumroHanbHble YKCIIa.

Ilonnmars 1 UCIOIB30BaTh NPEACTABICHUS O PACIIMPEHUH YUCIIOBBIX MHOKECTB.

CB00OHO oOmepHpoBaTh MOHATHSAMHU: KBAJApPATHBIM KOpeHb, apu(MeTHUecKuil KBaJIpaTHBIN
KOpEHb, HMPPALMOHAIIBHOE 4YHUCIIO, HAXOAWTh, OLICHUBATh KBAJpaTHbIE KOPHM, MWCIOJB3Yys IIPH
HE00XO0IMMOCTH KaJIbKYJIATOP, BBIIOJIHATH IPE0Opa30BaHUs BBIPAKEHHM, COAEPIKAILUX KBAIPATHBIE
KOpHH, UCIOJIb3YsI CBOMCTBA KOPHEM.

Hcnons30Barh HayaJbHBIE MNPEICTABICHUS O MHOXECTBE JEHCTBUTENIBHBIX YHUCEN JUIS
CPaBHEHMsI, OKPYIJIEHMS M BBIYMCICHHMH, H300pakaTb JAEHCTBUTEIbHbIC YHCIA TOYKAMHU Ha
KOOPIMHATHOMN IIPSIMOA.

Vcnonb30Bath 3anucy OOJNBLIMX U MaJIbIX YUCEI ¢ TOMOLIBIO IECATUYHBIX ApoOei u creneHen
yucna 10, 3anuceIBaTh U OKPYIJISITh YHMCIIOBBIE 3HAUEHHUS PEATbHBIX BEJIMYMH C HCIOJIb30BAaHUEM
Pa3HbIX CUCTEM U3MEPEHUM.

JlenmuMOocCTb.

CBO6OI[HO OIICpHUPOBATH IIOHATHEM OCTAaTKa I10 MOAYJIIO, IPUMCHATH CBOICTBaA CpaBHCHI/Iﬁ 10
MOAYJIIO, HAXOAWUTH OCTAaTKKW CYMMBI U IPOU3BCACHUS 110 JTaHHOMY MOAYJIIO.

AuredpanyecKkne BbIPAKEeHHA

JIpoOHO-palmoHaNbHbIE BEIPAXKEHUS.

HaxonuTh nomycTuMble 3Ha4eHUsI IEPEMEHHBIX B IPOOHO-PAIIMOHAIBHBIX BBIPAXKEHUSX.
[IpuMeHATh OCHOBHOE CBOMCTBO PallMOHAIBLHOM APOOH.

BoinonusATe mpuBeneHue anredpandeckux apodeil kK oOuiemMy 3HaMeHaTento, CII0XKEHUE,
YMHOXXEHUE, JieNIeHHE are0panyeckux Apooei.

BBINONHATE TOXKAESCTBEHHBIE Hp606pa3OBaHI/IH pallnOHAJIbHBIX BBIpa)KCHI/II\/'I.

[IpumensaTs npeoOpa3oBaHus BBIPAKEHUHN NIl PEIICHUS PAa3IUYHBIX 3a7a4 U3 MAaTEMaTHKH,
CMEKHBIX ITPEAMETOB, U3 PEATIbHOM ITPAKTUKH.



Crenenn.

HpI/IMeHHTB IIOHATHE CTCIICHU C 1CJIbIM IIOKa3aTCJIEM, BbIIIOJIHATH Hp606paSOBaHI/IH
Bblpa)KeHHﬁ, COACPpIKAIMX CTCIICHU C LCJIBIM ITOKA3aTCIICM.

HppauunoHanbHble BEIPAKEHHUS.

Haxonuth  gomycTuMble  3HAUYE€HHMs] TEPEMEHHBIX B BBIPAKEHUSX,  COJIEpIKAIIUX
apudmeTnyeckue KBaapaTHbIe KOPHHU.

BrImonsaTe npeoOpa3oBaHus HPPALIMOHAIBHBIX BEIPAKEHUH, UCIIONB3Ys CBOMCTBA KOPHEH.
YpaBHeHHs U HEPABEHCTBA

Pemartp kBagpaTHbIC ypaBHEHUS.

Pemate 1po6GHO-panioHalibHbIE YpaBHEHUS.

Penrate JinHeitHbIC ypaBHEHHMSI ¢ TTapaMeTpaMu, HECJIOXKHbBIE CUCTEMbI JINHEHHBIX YPaBHEHUH C
napameTpamH.

[IpoBoauTh Hcciiel0oBaHUsl YPaBHEHUM U CUCTEM YPaBHEHUM, B TOM YHUCJIE C IIPUMEHEHUEM
rpa@uYecKux MPEACTaBICHUM (yCTaHABIMBATh, MMEET JIM YPAaBHEHHE WM CHCTEMa YpaBHEHUM
pEIIeHHs, €CIIU UMEET, TO CKOJIBKO, U MPOUee).

[lepexoauTh OT CI0BECHOH (POPMYIUPOBKH 33a4u K €€ anredpandeckoil MOJIeH ¢ TOMOIIBIO
COCTABJICHHMSI YpPAaBHEHHS WJIM CHCTEMbl YpaBHEHUW, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l MOJY4YCHHBIN pe3ysbTar.

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLEHKHU, PEIaTh JIMHEHHBIE
HEPaBEHCTBA C OJIHOM NMEPEMEHHON U UX CUCTEMBI, 1aBaTh I'pauueCcKyr0 WIUTFOCTPALIMIO MHOKECTBA
pELIEeHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[Tonumarb U KCIOJIB30BaTh (PYHKIIMOHAIbHBIEC MOHATUS U S3bIK (TEPMMHBI, CUMBOJINYECKUE
0003HaYeHMsI), ONpPEIENATh 3HaUYeHHE (PYHKIMU MO 3HAYEHUIO apryMEHTa, OIpelessiTh CBOWCTBA
bynkuun 1o e€ rpaduxy.

Crpouts rpaduku (pyHKINN, ONKUCHIBATh CBONCTBA YUCIOBON (QYHKIUU 1O €€ rpaduKy.

K konity o0y4enus B 9 kjiacce o0yyaromunics MOTYUUT CIEAYIOIINE TPEAMETHbIE pe3yIbTaThl:

Yuciia 1 BbIYUCICHUA

CB00OOHO OmEpUpoBaTh MOHATHSAMU: KOPEHb n-H CTENEHH, CTENeHb C palMoOHAIbHBIM
MOKa3aTesieM, HaXOAUTh KOPEHb n-i CTENEHH, CTETIEHb C PallMOHAIBHBIM [TOKa3aTeIeM, UCIIOJIb3Ys

npu HCOGXOI{I/IMOCTI/I KaJIbKYJIATOpP, IMPUMCHSATH CBOMCTBa KOpHA n-u CTCIICHU, CTCIICHU C
palrOHAJIbHBIM ITOKAa3aTCIICM.



Hcnonbs30BaTh NOHATHE MHOKECTBA JIEUCTBUTEIIbHBIX YUCEN TP PEIICHUH 3a]1a4, TPOBEACHUN
pacCyXKJICHUI U I0Ka3aTeIIbCTB.

CpaBHUBaTh U yHOpsAA0YMBATh ACUCTBUTEIbHBIE YUCIIA, OKPYIJIATH IEHCTBUTEIIbHBIE YHCIIA,
BBITIOJHATH IPUKHUJIKY PE3YJIbTaTa BHIYMCICHUMN, OLEHKY YHUCIOBBIX BBIPAKEHUMH.

AsiredOpanyeckue BbIpasKeHM sl

CB00OOIHO ONEpUPOBATH MOHATUEM KBAJPAaTHOIO TPEXUWIEHA, HAXOAUTh KOPHU KBAaJPaTHOIO
TpEXUJICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXUIICH HA TMHEHHbIC MHOKHUTEIH.
YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHeliHble W KBaJpaTHbIE YpaBHEHUS, YpaBHEHHS, CBOJAIIMECS K HHUM, IPOOHO-
palOHAIbHBIC YPABHEHUS.

Pemartn HecnoKHbBIE KBaJApaTHBIC YpPABHCHHUA C I[IAPAMCTPOM.

Pemiate inHeliHbIE HEPABEHCTBA, KBAAPAaTHBIE HEPABEHCTBA, UCII0JIB30BATh METO/] NHTEPBAJIOB,
M300pakaTh PEIICHWE HEPABEHCTB Ha YHUCIIOBOM MPSMOM, 3alMCHIBATh PEIICHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemate cucremsl IByX JIMHEWHBIX YPAaBHEHHMM C JBYMsI IIEPEMEHHBIMM M CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

PemraTe HeclI0KHBIE CHCTEMBI HEJIMHEHHBIX ypaBHeHI/Iﬁ C IMapaMecTpoOM.

[TpuMeHsATH METOAB!I PAaBHOCHIIBHBIX MpeoOpa3oBaHuUil, 3aMEeHbI MEPEMEHHOM, TpapuuecKoro
METO/J1a IIPY PelIeHUH ypaBHEHUH 3-i1 u 4-i1 creneHei.

Pemarp cuctembl JIMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINE KBAIPAaTHOE
HEPaBEHCTBO, M300pa)kaTh pEIICHHWE CHCTEMbl HEPABEHCTB HAa YHCIOBOW MPSIMOM, 3alUCHIBAThH
pelIeHne ¢ MOMOIIbI0 CUMBOJIOB.

Pemrate YpaBHCHUS, HCPABCHCTBA U UX CUCTCMBI, B TOM YHCJIC C OTPAaHUYCHUSAMU, HAIIpUMED, B
OEJIbIX YHCIIax.

[IpoBoauTh MCCieOBaHMsI YPaBHEHUN U CHCTEM YpPaBHEHH, B TOM 4YHCII€ C PUMEHEHUEM
rpaduuecKux MpeJCcTaBleHU (ycTaHaBIMBaTh, UMEET JIM YpPaBHEHHE MJIM CHUCTEMa ypaBHEHMH
pEelIeHNs, €ClI UMEET, TO CKOJIbKO, U ITpoYee).

Pemrate TekcTOBBIE 3a4aun anre6pa1/1qec1<HM CII0coO0M ¢ ITOMOIIBIO COCTABJICHUA ypaBHeHHﬁ,
HEPaBCHCTB, UX CUCTCM.

Hcmons30BaTh YpPaBHCHUS, HCPABCHCTBA U UX CHUCTCMBI IJI COCTAaBJICHUS MaTeMaTHIeCKOI
MOACIHN peaﬂBHOﬁ CUTyaluu Ujin HpHKHaﬂHOﬁ 3ala4u, UHTCPHUPCTUPOBATH TOJTYUYCHHBIC PC3YJILTAThI

B 3aJaHHOM KOHTCKCT€.

YucaoBble MOCTIEI0BATEILHOCTH U nporpeccun



CB00OIHO OmepupoBaTh MOHATHAMU: 3aBUCUMOCTH, (DyHKIMS, rpaduk (QyHKIUH, TpsMas
MIPOTIOPIIMOHANTBHOCTD, JINHEWHAsI QYHKITUS, 00paTHAst TPOIOPIIMOHAILHOCTS, IMapadoJia, runepoona,
KyCOYHO-3a/1aHHast (PyHKITHSL.

UccnenoBath QyHkmmio mno e€ rpaduky, ycTaHaBIMBATb CBOMCTBA (YHKIHMI: 005acTh
OTIpeNICJICHUsI, MHOXKECTBO 3HAYECHWH, HyIUW (QYHKLIUH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA,
MIPOMEXYTKH BO3pacTaHusi U yObIBaHHS, YETHOCTh M HEYETHOCTh, HAWOOIbIIEe W HAMMEHbIIEEe

3HAa4YCHUs, aCUMIITOTHI.

Pacrnio3naBath KBagpaTHUHYIO (YHKLIHIO 10 (opMyJe, MPUBOAUTH NMPUMEPH KBaIPATUUYHBIX
(GYHKUIMI U3 peaslbHOM KU3HU, (PU3UKU, TEOMETPUH.

Onpenensth TOJOXKeHUE Tpaduka KBaApaTUIHOW (YHKIMKM B 3aBUCUMOCTH OT €&
K02 PUIMEeHTOBR.

Ctpouth rpaduk KBaapaTHYHON GYHKIMH, OMUCHIBATH CBOWCTBA KBAAPATHUHON (DYHKIIUH T10
e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHON (DYHKITUH JUTsI PEIICHUS 3a,1a4.

Ha nmpumepe kBaapatuuHoit pyHKIHUU cTpouTh rpaguk QyHkuuu y =af(kx + b) + ¢ ¢ HOMOIIbIO
npeoOpa3oBanuii rpaduka GpyHKIMU y=f{X).

WnmocTpupoBaTh € MOMOINBIO Tpaduka pealbHYI0 3aBHCHMOCTh WM TIPOLECC MO HX
XapaKTePUCTHKAM.

Apudmerndeckasi U reoMeTpUUIecKasi MPOrpeccuu

CB0OOOJHO  omepupoBaTh  MOHSATUSMM:  IOCIEAOBATEIBHOCTh,  apudmernyeckas U
TE€OMETPUYECKAst IPOTPECCUH.

3amaBaTh IOCJIEOBATENILHOCTH Pa3HBIMH CIIOCOOAMHU: OMUCATENbHBIM, TAaOMUYHBIM, C
MTOMOMUIBIO (POPMYJIBI 7-TO YJIEHA, PEKYPPEHTHBIM.

BbINOMHATE BBIYMCIEHUS € MCIOJNb30BaHUEM (OPMYJI n-rO 4jieHa apu(PMETHYECKOH u
reOMETPUUYECKOM MPOTPECCUI, CYyMMBI TIEPBBIX 71 YJICHOB.

I/I306pa)KaTb YJICHBI IMOCJICA0BATCIIbHOCTHU TOYKaMH Ha KOOp)IPIHaTHOfI IIJIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YUCIIOBBIMH IOCJIEI0BATEIbHOCTSMHU, B TOM YMCIIE 3aJlaud U3
peanbHOM JKHU3HHU (C UCTIONB30BaHUEM KAJIbKYJIATOPA, HUPPOBBIX TEXHOJIOTHUI).

Pacrio3HaBaTh M MpPUBOAMTH HPUMEPHl KOHEUHBIX U OECKOHEUHBIX IOCIEI0BATEIbHOCTEMH,
OTrpaHUYEHHBIX MIOCJIEI0BATEIBbHOCTEM, MOHOTOHHO BO3PAaCTaOIINX (yOBbIBaIOIINX)

IMOCJIEIOBATEILHOCTE.

Nmets MpEACTaBICHHUE O CXOAUMOCTH IIOCICAOBATCIIBHOCTH, YMECTb HAXOJAUTb CYMMY
0eCcKOHEeYHO yOBIBAIOIIEH reOMETPUUECKOM MPOrPECCHH.

HpI/IMCH}ITB METO/]I MaTeMaTHUYEeCKOM WHAYKIWHW IPpHU pCIICHUU 3a/1a4.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC

IIPOrpaMMBbI

HanmenoBanne pa3aciioB U TEM

KomngecTBo yacos

Bcero

KonTtposnbhbie
paboTsI

[IpakTrueckue
paboThI

DnekTpoHHbIC (IU(PPOBHIE)
o0pa3oBaTeNnbHbIE PECYPCHI

1 |YUCJIA U BBIUMCJIEHHMA.
PanronanbHbIe yncna
(moBTOpEHMUE)

11

1

https://m.edsoo.ru/GW1BVOQKY]I

OVYHKINN. KoopauHate! u
rpaduku. OyHKIUHA

17

https://m.edsoo.ru/RORPBDSHL

3 |AJITEBPAMYECKHUE
BBIPAXXEHNM . Beipaxkenus ¢
epeMEHHBIMU

https://m.edsoo.ru/SCCUWEBYX

YPABHEHI/I{I 1 CUCTEMBI
YPABHEHUWMU. JIuueiinsie
ypaBHEHUS

10

https://m.edsoo.ru/ XBMINSRMZ

UNCJIA U BBIYNCJIIEHU L.
CremneHb ¢ HATYpaJbHBIM
1I0Ka3aTesieM

https://m.edsoo.ru/LG23930QRH

AJITEBPANYECKUE
BBIPAXKEHUSI. MHorowieHbl

23

https://m.edsoo.ru/AHGS5DIQ9

AJITEBPAMYECKHUE
BBIPAKEHU . ®opmyb
COKpPAaIIEHHOTO YMHOXEHUS

14

https://m.edsoo.ru/4SHS5ZK6A9

UNCJIA 1 BBIYUCJIEHMA.
JlenumocThb

10

https://m.edsoo.ru/GAZSNSKEL

®OYHKUWMN. Jlunerinas
byHKIUSA

16

https://m.edsoo.ru/I9F6TSH4Y

10 YPABHEHI/I{[ 1 CUCTEMBI
YPABHEHUNU. Cuctremsl

JIMHEHHBIX YPABHEHUN

14

https://m.edsoo.ru/ZXVIE7KT7

11 |IToBTOpenue, 0600IICHHE,

CHCTEeMaTHU3alus 3HaHUN

https://m.edsoo.ru/211L.K231X2

OBIIEE KOJIMYECTBO YACOB
[10 [IPOTPAMME

136

8 KIIACC




Ne | HaumeHnoBaHue pa3iesos U KonnuecTBo yacos OnexTpoHHbIe (LIU(POBLIC)
/T TEM MPOTPaAMMBI Beero| Kontponbsie | [IpakTideckie 00pazoBaTebHBIE PECYPCHI
paboThI paboThI

1 |YPABHEHUA U 20 1 https://m.edsoo.ru/4WSIHI7PS
HEPABEHCTBA.
Hepasencrpa

2 |YMCJIA 1 BBIYMUCJIEHUAL. 17 1 https://m.edsoo.ru/XTEADRRRE
KBagpaTHblii KOpeHb

3 |YPABHEHUA U 17 1 https://m.edsoo.ru/6TMCFIFK3
HEPABEHCTBA.
KBaaparHbie ypaBHEHHS

4 |AJITEBPAMYECKUE 17 1 https://m.edsoo.ru/DDA9WADPH
BBIPAXXEHU . [qpobHo-
paIrMoHaIbHBIC BRIPAKCHUS

5 |YPABHEHUA U 19 1 https://m.edsoo.ru/IDAZR6HSB
HEPABEHCTBA. /IpoGHo-
palvoHaIbHBIC YPaBHEHUS

6 |®YHKINN 15 1 https://m.edsoo.ru/Y2BH27NDX

7 |AJI'EBPANYECKUE 14 https://m.edsoo.ru/CVLO7U2AG
BBIPAJKEHU L. Crenenn

8 |UHMCJIA U BBIUMCJIIEHU L. 7 1 https://m.edsoo.ru/FO6HXRC37
JenumocThb

9 |IloBTOpeHue, o6oOIICHHE, 10 1 https://m.edsoo.ru/DESAS8SVMV
CHCTEMAaTH3alMs 3HaHUH

OBIIEE KOJIMYECTBO YACOB | 136 8 0

10 I[TPOTPAMME

9 KJIIACC
Neo | HaummeHoBaHue pa3zienoB U KommyectBo yacos DnexTpoHHbIe (IIUPPOBLIE)
n/m TE€M MPOTPaMMBbI Beero| Kontposnbhbie| [lpakTudeckie 00pa3zoBaTesbHbIE PECYPCHI
paboThI paboThI

1 |®@YHKIOM1U 25 1 https://m.edsoo.ru/SGCSREOXE

2 |YPABHEHUA U 15 1 https://m.edsoo.ru/DSDQCS0AG
HEPABEHCTBA.
KBagparnuslie HepaBeHCTBA

3 |YPABHEHUA U 25 1 https://m.edsoo.ru/UOSGOUHYN
HEPABEHCTBA.
VYpaBHEHUsI, HEpABEHCTBA U
UX CUCTEMBI

4 |YUCJIOBBIE 25 1 https://m.edsoo.ru/ZXNANNEBU
ITOCJIIEJOBATEJIbBHOCTHU
N ITPOI'PECCHUU

5 |AJITEBPANMYECKUE 12 1 https://m.edsoo.ru/U2DVRUMMS
BBIPAJKEHU . Crenens ¢
palroHaIBHBIM MOKa3aTeIeM




Ne | HaumeHoBaHue pa3zienoB u KonuuecTBo yacos DOnekTpoHHbIE (IUGPOBEIE)
/11 TEM MPOTPaMMBI Beero| Kontponbhbie| [IpakTudeckie 00pa3zoBaTeNbHBIC PECYPCHI
paboTHI paboTHI
6 |IloBropenwue, 0600IIECHNE, 34 1 https://m.edsoo.ru/798HOG66D
CUCTeMaTH3alusl 3HAaHUH
OBILEE KOJIMYECTBO 0
YACOB I10 [TPOTPAMME

[IPOBEPSIEMBIE TPEBOBAHUS K PE3VJIFTATAM OCBOEHHS OCHOBHOIM
OBPA3OBATEJIbHOU I[TPOI' PAMMBI

7 KIIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
ponep 00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTarTa
1 Yucna v BBIYUCIICHUS
11 BrinonusATh, couetasi yCTHbIe U MUCbMEHHBIE MPUEMBI, apudmMeTnyecKkue IeHCcTBUs

C pailMOHAJIbHBIMU YHCJIaMHU

HaxonuTh 3HaueHUs YMCIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI
1.2 U [OpuUEMBl  BBIYHCICHUS 3HAUEHUN JPOOHBIX  BBIPAKEHHM, COJEpKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOHU

[lepexonuTe OT oxHOM (oOpMBI 3amucu 4Yuced K Apyroil (mpeoOpa3oBHIBATh
1.3 JECATUIHYIO JPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IICCATUYHYIO, B YACTHOCTH,
B OECKOHEYHYIO JIECATUYHYIO POOD)

1.4 CpaBHMBATh U yHOPSI0YMBATh pallMOHAILHBIE YHCIIA

1.5 OKpyrnaTh uncna

BpIMONHATE NPUKHAKY M OLEHKY pe3yJibTaTa BBIYMCICHUH, OLICHKY 3HAaYeHUN

1.6 YHUCIOBBIX BLIpa)KeHHﬁ. BrinonaHsTh HeﬁCTBHH CO CTCIICHAMH C HATypaJIbHBIMU
InoKa3aTciIsiMHu
1.7 HpI/IMeHSITB IMPU3HAKU JCJIMMOCTH, PA3JIOKCHHUEC HA MHOXKHUTCIIN HATYPAJIbHBIX YHUCEJI

Pemate MMPAKTUKO-OPUCHTHUPOBAHHBIC 3a/1a4H, CBA3AHHBIC C OTHOIICHUCM BCJIMYUH,
MMPpOMNMOPHUOHAJIBHOCTBIO BCJIIMYUH, MNPOLCHTAMH, HHTCPIIPETUPOBATH PE3YJILTATHI

1.8 R . .
peleHus 3a1a4 ¢ y4€TOM OIpaHUUYEHHH, CBSI3aHHBIX CO CBOMCTBaAaMM paccMaTpHUBac-
MBIX 0OBEKTOB
2 AnreGpanyeckue BbIpaKeHHs
21 Hcnonb30BaTh anreOpandyeckyro TEPMUHOJOTHIO U CUMBOJIHKY, NMPUMEHATH €€ B

nporiecce OCBOCHHUS Y4eOHOT0 MaTepraia




Kon

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM

NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarTa
22 Haxomute 3HaueHus OyKBEHHBIX BBIDOKEHHH TpU 3aJaHHBIX 3HAUCHHSIX
) HEPEMEHHBIX
53 BeimonHATe npeoOpa3oBaHMs LEJIOr0 BBIPAKEHUS B MHOTOYJIEH IPHUBEICHUEM
' NOJOOHBIX CIaraeMbIX, PACKPbITHEM CKOOOK
24 BbINONIHATE YMHOXKEHHE OJHOWIEHA HA MHOTOWIEH M MHOIOWIEHAa HA MHOTI'OWIEH,
) IPUMEHATH (HOPMYIIBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH
OcymiecTBIATh pa3IokKeHUEe MHOTOUWIEHOB HA MHOYKUTEIH C ITOMOIIBIO BbIHECEHHUS
2.5 3a CKOOKM OOIIEro MHOXMTENs, TPYNIIUPOBKU ClIaraeMblX, PUMEHEHUs (opmyl
COKpPAIEHHOTO YMHOXECHUS
26 [TpumensTh npeoOpa3oBaHMsi MHOTOWIEHOB ISl PELUEHUS Pa3IMYHbIX 33134 U3
' MaTEeMaTHKH, CMEXHBIX IPEAMETOB, U3 PEANbHOM MPAKTUKU
57 Hcnonb3oBaTh CBOMCTBA CTENEHEW C HaTypaJbHBIMU IIOKa3aTeNsIMH IS
) npeoOpa30BaHuUs BEIPAKCHUN
3 VYpaBHeHUs U HEpaBEHCTBA
Pemiate nuHeiiHbIe ypaBHEHUS C OHOM epeMEeHHOM, MpUMEHSs MpaBuiia Nepexoaa
3.1 OT UCXOJIHOTO ypaBHEHMs K PABHOCHIBHOMY eMy. IIpoBepsiTh, SABISETCA JIM YUCIIO
KOPHEM YPaBHEHHUS
3.2 [TpumensTH rpaduyecKrie METOIbI IPH PEIICHUH JINHEHHBIX YPaBHEHUH 1 HX CHCTEM
33 [TonGupath mpUMepsI Map YUCe, SBIAIOLUIMXCS pellleHueM JMHEHHOTo ypaBHEHHUS C
' JIBYMsI IEPEMEHHBIMU
34 Ctpouth B KOOPIMHATHOW IJIOCKOCTH TpaduK JUHEHHOrO0 YypaBHEHMSI C JBYMs
) NEPEMEHHBIMHI; TTOJTB3YSICh TPaUKOM, TPUBOJANUTE PUMEPHI PEIICHUST YPaBHEHUS
35 Pemrath cuctemsl AByX JMHEHHBIX YPaBHEHUH ¢ IByMsl IEpEMEHHBIMU, B TOM YHCIIE
' rpaduvecku
CocTaBisITh U pemiarh JIMHEHHOE ypaBHEHUE WU CUCTEMY JIMHEWHBIX YpaBHEHUH 1O
3.6 YCIIOBUIO 3aJlayM, WHTEPIPETHUPOBaTbH B COOTBETCTBUU C KOHTEKCTOM 3aJlauM
MOJIyYEeHHBIH pe3ysbTar
4 Koopnunats! u rpaduku. @yHkuun
N300pakath Ha KOOPAWHATHON MPSMONW TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM
4.1 KOOpJMHATaM, JIy4d, OTPE3KH, MHTEPBAJIbl, 3alIUChIBATH YHUCIOBBIE MPOMEKYTKH Ha
areOpanyeckoM si3bIKe
4.2 OTmeuaTh B KOOPAWHATHOM MJIOCKOCTH TOYKH I10 3a/JaHHBIM KOOPIMHATAM
4.3 Crtpourts rpaduku nuHeiHbIX QyHKIMA. CTpouTh rpaduk GyHKINU ¥ = [X|




Kon

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHHUSI OCHOBHOM

NpoBepPsieMoro o
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs
pe3yJabTara
OnuceIBaTh ¢ OMOIIBIO (DYHKIIUH U3BECTHBIC 3aBHCHUMOCTH MEX]y BEIHYMHAMHU:
4.4 CKOpPOCTb, BpeMs, pacCTOsSHUE, IIeHYy, KOJMYECTBO, CTOMMOCTh, IPOU3-
BOJUTEIBHOCTbD, BpeMsi, 00bEM pabOoThI
4.5 Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa
[Tormmare rpaduyueckuii crmoco0 TMpeACTaBICHHUS | aHamu3a WH(popManuu,
4.6 U3BJIEKATh M HHTEPIPETHPOBATH MH(DOPMAIINIO U3 TPAPUKOB PEATBHBIX TPOIIECCOB U
3aBUCHUMOCTEHN
8 KIIACC
Kon . .
DOBEDSIEMOLD IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBaTeIbHOM
posep NMPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHMsi
pe3yabTarta
1 Yuciia 1 BBIYUCICHUS
Hcnonb30BaTh HaYambHbIE MPEICTABICHHUS O MHOXKECTBE JICHCTBUTEIBHBIX YUCEI AJIs
1.1 CpPaBHEHHUS, OKpPYIJICHUS M BBIYHMCICHHUM, W300pakaTb JEHCTBUTENIbHBIE dYHCIIA
TOYKaMH Ha KOOPJAMHATHOMU IIPSAMOM
[TpumeHsITh TOHSITHE apU(PMETHICCKOTO KBAIPATHOT'O KOPHS, HAXOIUTh KBaJIpaTHBIC
1.2 KOPHH, UCIIOJIb3YS NMPU HEOOXOAMMOCTH KaJbKYJATOP, BHIIOIHATH MPeoOpa3oBaHus
BBIPAXKEHUI, COAEPKAIMX KBaIpAaTHbIE KOPHU, UCIIONb3Ysl CBOMCTBA KOPHEH
13 Hcnonp3oBath 3anmucu OOJIBITNX U MAJBIX YUCEI C TIOMOIIBIO ACCATUYHBIX Ipo0ei u
’ creneHei yucia 10
2 Anrebpanyeckue BbIpaKeHUs
21 [IpuMeHsITh TOHATHE CTENEHU C LENbIM MOKa3aTeleM, BBIMOIHATh MpeoOpa3oBaHus
' BBIPKEHHH, COJIEPIKAIUX CTETICHU C IIEJIBIM TTOKa3aTelieM
29 BrInoaHsATE TOXKIECTBEHHBIE TPE0Opa30BaHMs PAIIMOHATLHBIX BEIPAKEHHU Ha OCHOBE
' MpaBWJI JCHCTBHUI HaJl MHOTOWICHAMH U alreOpandeckKuMH Ipo0siMu
2.3 PacknanpiBaTh KBagpaTHBIA TPEXUIEH HA MHOKHUTENN
24 [IpuMenaTp TpeoOpa3oBaHUs BBIPAKEHUW I PEIICHHUS pPa3IUYHBIX 3a/1ad U3
' MaTEeMaTHUKH, CMEXHBIX TTPEIMETOB, U3 pPeaTbHON MPAKTUKH
3 VYpaBHEHUs U HEPABEHCTBA
31 Pemate nuHelHBIE, KBagpaTHbIE YpPAaBHEHHS W pPAIMOHAIbHbIE YpaBHEHUS,

CBOJSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI [IEPEMEHHBIMA




Koxa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTAThl 0CBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM

NpoBepsieMOro
NporpaMmMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
IIpoBOANTH HpOCTEUIINE HCCIECIOBAHMS YPAaBHEHHM U CHCTEM YpPABHEHUMN, B TOM
32 quciae ¢ MPUMEHEHUEM rpauvecKux IMpencTaBleHU (ycTaHaBIMBaTh, UMEET JIU
ypaBHEHHE WM CHCTEMa YPaBHEHHI pElIeHUs, €CIId UMEET, TO CKOJIBKO, U ITpoYee)
[lepexonuTh OT croBecHON (HOPMYIHUPOBKHU 3a7aud K €€ anredpanyeckoil Mojenu ¢
33 IIOMOUIBIO COCTABJICHUSI YPaBHEHUS WJIM CUCTEMbl YpaBHEHHUI, HHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4¥l MOJYyUYEHHBINH pe3yJIbTaT
[IpuMeHATh CBOMCTBAa YHCIOBBIX HEPABEHCTB JIsi CPAaBHEHMS, OLEHKH, pELIaTh
34 JIMHEWHbIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M MX CHCTEMBI, 1aBaTh rpad)uuecKyro
WJUTIOCTPALIMI0 MHOYKECTBA PEIIEHUH HEPABEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIUU
[lonumath ¥ UCHONB30BaTh (PYHKIMOHAIBHBIE TOHATUS U S3bIK (TEPMHHBI,
4.1 CUMBOJIMYECKHE OOO3HAYEHHUA), OINpPEAENATh 3HadeHHe (YHKIHMH IO 3HAYCHHIO
apryMeHTa, ONpeessiTh CBOMCTBA (DyHKINH 110 e€ rpaduky
Crpouts rpaduKu AJIIEMEHTaPHBIX byHKUIUH BHJIA:
4.2 y=k/xy=k/x ,y =x?, y = X3, y = x|, onHcbIBaTh CBOIICTBa UMCIOBON (YyHKIUU O €&
rpaduky
9 KIIACC
Kon . .
DOBEDSEMOL0 IIpoBepsiemble npeiMeTHbIE pe3yJIbTAThl 0CBOEHNSI OCHOBHOI 00pa3oBaTe/bHOM
ponep NMPOrpamMMbl OCHOBHOIO 00111ero 00pa3oBaHus
pe3yJabTara
1 Yucna v BIYUCICHUS
1.1 CpaBHUBATh U YIIOPAIOUNBATH PALIMOHAIbHBIE U UPPALIMOHAJIbHBIE YUCIIa
BeimonuATe apudmeTnyeckue eMCTBUS C PpalMOHAIBHBIMM YHCIaMM, COYeTas
1.2 YCTHbIE W TNHCbMEHHbIE NPUEMBI, BBHINOJHITH BBIYUCIEHUS C HpPpPalUOHAIbHBIMU
YUCIAMHU
13 HaxonuTe 3HaueHus cTeneHed ¢ LENbIMH IIOKA3aTelsIMU M KOPHEW, BBIYMCIATH
' 3HAYEHUS YHCIIOBBIX BBIPAKEHUHN
14 OKpyrisaTh AEHCTBUTENBHBIE YHCIIA, BBIOIHITH IPUKUAKY PE3yJIbTaTa BBIYMCICHUH,
' OLICHKY YHMCJIOBBIX BbIpaKEHHM
2 YpaBHEHHS 1 HEPABEHCTBA
)1 Pemate nuHEHBIE M KBaJApaTHBIE ypaBHEHHUS, YPaBHEHMS, CBOASILMECS K HUM,

MpocTeHIe IpOOHO-palliOHATIFHBIC YPaBHEHUS




Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa3oBaTe/IbHOMI

NpoBepsieMoro
NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus!
pe3yJbTarTa
59 Pemars cucrempl IByX JUHEHHBIX YPAaBHEHWM C JBYMsS IEPEMEHHBIMH U CUCTEMBI
' JByX YPAaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIIAETCS JINHEHHBIM
)3 Pemate TekcTOBBIE 337auM aNreOpanvdeckuM CIIOCOOOM C MOMOINBIO COCTABJICHUS
' YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs [IEPEMEHHBIMU
IIpoBOaUTE IpOCTEWIINE HUCCIECIOBAHUS YPABHEHUW W CHCTEM YPABHEHUM, B TOM
24 quciIe ¢ NMPUMEHEHUEM rpaduyecKux MpeICTaBICHUN (Hampumep, yCTaHABIUBATh,
UMEET JIM ypaBHEHUE WM CUCTEMA yPaBHEHUN PELIEHUs, €CIIM UMEET, TO CKOJIbKO)
)5 Pemate nuHeiiHbIE HEPABEHCTBA, KBaApaTHbIE HEPAaBEHCTBA, M300pa)kaThb pELICHHE
' HEPABEHCTB HA YUCJIOBOM IIPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOILBIO CHUMBOJIOB
Pemarbs cuctembl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
2.6 KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIIEHUE CHCTEMbl HEPABEHCTB Ha YUCIIOBON
IIPSIMOM, 3aIIMCBIBATH PEIIECHUE C IIOMOILBIO CHMBOJIOB
2.7 Hcrnonb30BaTh HEPABEHCTBA IIPU PELICHUM PA3JIMYHBIX 3a/1a4
3 OyHKIMU
Pacno3naBath  (yHKIMM  u3yueHHbIX BHAOB. Iloka3piBaTh  cXeMaTH4eCKU
31 pacroyio)keHue Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB (QYHKUMH Buaa: y=kx,
' =kx+b, =k/x, y=ax’+bx+c, B3aBUCUMOCTH OT 3HAYeHUH KOX(P(OULHMEHTOB
3
OTKCBIBATh CBOMCTBA (DYHKITHIA
39 [Toxa3pIBaTh CX€MaTHUECKH PACMOJIOKEHNE Ha KOOPAUHATHOM IIOCKOCTU TpaduKOB
' ¢yHkuui Buaa y = VX, y = [X| 1 ONUCBIBaTh CBOMCTBA (DYHKIIHIA
33 Ctpoutb 1 u300pakaTh CXeMaTUUYECKH IpaUKH KBaJIpaTUYHBIX (DYHKLUN, OUCHIBATh
' CBOICTBa KBaJipaTUUHbIX (PYHKLIUH 1O UX TpapuKam
34 Pacno3HaBaTh KBaJIpaTWuHyl (QyHKIUIO 10 (opMysie, HPUBOAUTH TNPUMEPHI
KBaJIpaTUUHBIX (YHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUN
4 Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu
41 Pacno3naBare apu(METHYECKYI0O W TE€OMETPUUYECKYIO MPOIPECCHM MpHU pPa3HBIX
' crioco6ax 3adaHus
49 BBINOAHATE BEIYUCIEHHS C UCIIOJIB30BaHUEM (POPMYJI 7-TO WieHa apu(PMETUIECKON U
' F€OMETPUUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB
4.3 N300pakath 4eHBI MOCIEA0BATEILHOCTH TOUKAaMHU Ha KOOPAUHATHOM TUIOCKOCTH




Kon
MPOBEPAEMOro
pe3yJbTarTa

4.4

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa3oBaTe/IbHOMI
NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus!

Pemate 3amaum, cBs3aHHbIE C YMCIOBBIMM IOCIENOBATEIbHOCTSIMH, B TOM YHUCIIE
3aJjaud U3 pealbHOM KHU3HM (C HCHOJIb30BAHMEM KaJbKYJATOpa, LU(POBBIX
TEXHOJIOTHHN)

[TPOBEPAEMBIE ODJIEMEHTBI COAEP)KAHUA

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Hucna v BBIYUCICHUSA
JpoOu 0OBIKHOBEHHBIC M ACCATHYHBIC, IEPEXO0]] OT OJHOU (OPMBI 3amHCH Ipodel K
1.1 apyroi. IloHATHe panMOHANBHOIO 4YHCIIA, 3allMCh, CPABHEHHWE, YIOPSIOYMBAHUE
palMOHaIbHBIX YUCEI
12 ApudpmeTrnueckue JEHUCTBUS C pallMOHaJIbHBIMU 4YHcilaMu. Pemienue 3amad u3
' peabHOM IPAaKTUKHU Ha YacTH, Ha 1po0u
13 CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeNeM: ONpe/eeHne, Ipeodpa3oBaHne BhIPAKEHUN
' Ha OCHOBE OIIPEICNICHUS], 3aMIUCh OOJIBIINX YUCEI
14 [TpoueHThl, 3amuch MPOLIEHTOB B BUAE ApoOM U poOu B BHUAE NPOLEHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha MTPOLIEHTHI, PEIIEHUE 334a4 U3 PeabHOM MPaKTUKU
15 [IpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JIOKEHHE HA MHOMKUTENIM HaTypaJbHBIX
' quCen
1.6 PeanbHbIe 3aBUCUMOCTH, B TOM YHUCIIE IIpsiMasi U 0OpaTHasi MPOMOPIMOHATBHOCTH
2 Anrebpanyeckue BbIpaKeHUs
71 IlepeMeHHBIE, 4YMCIOBOE 3HAUYEHUE BBIPAKEHUS C IepeMeHHOW. JlomycTumsle
' 3HAYEHUS IEPEMEHHBIX
29 [TpencraBieHne 3aBUCUMOCTH MEXy BEIMUYMHAMU B BUie popMyJibl. Beruuciienus no
' dbopmyiam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUH, TOXKAECTBEHHO paBHbIE BBIPAKEHUS
24 CBolicTBa CTENIEHU C HAaTYpaJIbHBIM IOKa3aTelIeM
)5 Opnounensl W MHorowieHbl. CteneHb MHorouieHa. CrokeHue, BBIYMTAHUE,
' YMHOKE€HIE MHOTOYJIEHOB
26 @opMyJIbl  COKPAIEHHOTO YMHOXKEHHSA: KBaApaT CYMMBlI M KBaJpaT pPa3HOCTH.
' PopmyJsia pa3HOCTH KBaApaToB. Pa3inoxkeHne MHOrOWIEHOB HA MHOXKUTEIH




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

3 YpaBHenus
31 VYpaBHEeHHe, KOpPEHb ypaBHEHHs, TMpaBWia MpeoOpa3oBaHUs  ypaBHEHHS,
) PaBHOCWJIBHOCTb YPaBHEHUM
39 JIuneitHoe ypaBHEHHE ¢ OJHON MEPEMEHHOM, YUCIO KOPHEU JTMHEHMHOTO ypaBHEHHS,
) pelIcHUE JIMHEWHBIX YPaBHEHUI
33 CocraBieHne ypaBHEHUH II0 YCJIOBHIO 3aJauyd. PelleHne TEKCTOBBIX 3a1ad ¢
) MIOMOILIbI0 YPaBHEHUI
34 JluneliHoe ypaBHEHHE C IBYMs ITEPEMEHHBIMU U €0 Tpaduk
Cucrema AByX JIMHEHHBIX YpaBHEHHM ¢ ABYMs IEepeMEHHbIMHU. PemieHue cucrem
3.5 ypaBHEHUH crnocoOoM mojAcTaHOBKU. [Ipumepsl pemieHus TEKCTOBBIX 3anad ¢
MIOMOILIbIO CUCTEM YPAaBHEHUI
4 Koopaunats! u rpaduku. OyHkumu
4.1 Koopannaara To4kM Ha IpsIMOM
4.2 Hucnossle poMeKyTKH. PaccTossHre MeK Iy 1BYMsI TOYKaMHA KOOPIMHATHON IIPSIMOM
43 [TpsimoyronbHas cucreMa koopauHat, ocu Ox u Oy. Abciucca U opJuHaTa TOYKU Ha
' KOOPJAMHATHOM MJIOCKOCTH
44 [Tpumepsr TpadukoB, 3agaHHBIX QopMmynamu. YUTeHHe TpaguKOB peaNTbHBIX
' 3aBHCUMOCTEH
4.5 [Tonstue pynkuun. I'papux Gynkiuu. CBoicTBa QyHKIMHA
4.6 Jluneitnas pyukuus, e€ rpaduk. 'paduk byHKINN y = |X]|
4.7 ['padpuaeckoe perieHne IMHEHHBIX YPABHEHUI M CHCTEM JIMHEHHBIX YPaBHEHHI
8 KIIACC
Kona IIpoBepsieMblii 3JIeMEHT COAECPKAHUS
1 Yucna u BBIYUCICHUS
11 KBanparusiii kopenb u3 uncina. [lonarue 06 uppannoHanbHoM yucie. Jlecarnynbie
' NpUOIMKEHNS UPPAIMOHATIBHBIX YHCEI
10 CpoiicTBa apuMeTHYECKMX KBAJpaTHbIX KOpHEHM W WX TMpPUMEHEHHE K
' peoOpa30BaHUIO YHUCIIOBBIX BHIPAKEHUN U BBIYUCICHUAM. [leiicTBUTENbHBIE YnCIa
1.3 CreneHb C 1ebIM MoKa3aTesneM 1 €€ cBoicTBa. CTaHIapTHAS 3aMKCh YUCia
2 AnrebGpanyeckue BbIpaKeHHs




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

2.1 KBagpaTHbIil TpEXWIEH, pa3JIOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIIN

2.2 Anrebpanyeckast Apodb. OCHOBHOE CBOMCTBO aredpandeckoi qpoou

2.3 CroxeHue, BRIUMTaHUE, YMHOKECHHE, JISTICHUE alIreOpandecKux apooei

2.4 PanroHanpHbIC BRIpaXEHUS U UX MPE0Opa3oBaHUE

3 VYpaBHEHMS U HEpaBEHCTBA

3.1 KBanparaoe ypaBHeHue, popmyia KopHel KBaapaTHOTo ypaBHeHUs. Teopema Buera

3.2 Pelienue ypaBHeHM, CBOAAIIMXCSA K JIMHEHHBIM U KBAJIPATHBIM

3.3 [Ipocreiimue qpoOHO-pallMOHATBHBIC YPABHEHUS
I'paduueckas uHTEpIpeTalss ypaBHEHUH C JBYMs IE€PEMEHHBIMH M CHCTEM

34 JUHEHHBIX YpPAaBHEHMH C JByMs IHepeMeHHbIMHM. IIpumepsl pemieHuss cucrem
HEJIMHEHHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 3aa4 aNredpandeckium crnocooom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHcTBO ¢ 0/1HOI TepeMeHHON

3.8 PaBHOCHMIIBHOCTh HEPABEHCTB

3.9 JIlunelinble HEPABEHCTBA C OJTHON IEPEMEHHOU

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepEMEHHOM

4 OyHKIUU

41 [Tonstue ¢ynkuuu. OOnacTe ompenereHHs U MHOMKECTBO 3HAYEHHUH (YHKIHH.
Crioco0b! 3a1aHus PYHKLIUH

4.2 I'paduk pynkumu. YteHre cBONCTB GYHKIMH 110 €€ rpaduKy

4.3 [Tpumeps! rpadukoB PyHKIMHA, OTPAKAIOIINX pealbHbIE MPOIECCH

44 @OyHKLIMH, OMHUCHIBAIOIIUE MPSAMYIO U O0PaTHYIO MPONOPIMOHAIBHBIE 3aBUCMOCTH,
ux rpaduxu

4.5 @yHKIMH y =X7 Y = X’

4.6 Oynkuuu y = [x, y = |x]|

4.7 ['paduueckoe perieHrne ypaBHEHUH U CUCTEM ypaBHEHUN

9 KJIACC




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

1 Hucna u BIYUCICHUS
11 PanmonanbHble yKcia, UppalMOHAIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUHbIE JIeCATUYHBIC
' npoou
MHOXeCcTBO JCWCTBUTENBHBIX YHCEN, JICHCTBUTENBHBIE YHWCIIA Kak OECKOHEYHBIE
1.2 JecATu4Hble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXAY MHOXKECTBOM
JNEUCTBUTEIBHBIX YMCET U KOOPAUHATHOU NpsAMoi. CpaBHEHHE JIEHCTBUTENIbHBIX YHCET
1.3 Apudmerndeckue IeUCTBUS C ICHCTBUTEILHBIMH YHCIAMHU
W3mepenusi, mnpuONMMKEeHHUS, OIECHKH. Pa3Mepbl OOBEKTOB OKpYXKAIOIIErO MHpAa,
14 JUTUTENIFHOCTh TPOLIECCOB B OKpy»KaromeM mupe. [TpubnmxénHoe 3HaYeHUE BETUYMHBI,
' TOYHOCTh mpuOmMkeHus. OkxkpyrieHue uyucen. llpukuaka u OIEHKAa pe3ysbTaToOB
BBIYMCIICHU N
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON TIEPEMEHHON
2.2 JIuneitHoe ypaBHeHue. PemieHue ypaBHeHHH, CBOIAIIMXCA K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHMM, CBOASIIUXCS K KBaPATHBIM
24 bukBanpaTHoe ypaBHeHue. [IpumMepsl penieHust ypaBHEHHUM TPEThEN U YETBEPTOU CTENIEHEN
) pa3IoKEHNUEM Ha MHOKHTEITH
2.5 Pemenue 1poOGHO-paliMOHANIBHBIX YPABHEHUI
2.6 Cucremsl ypaBHEeHUNI
2.7 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMH U €ro Ipaduk
2.8 Pemenne cucreM NByX JIMHEWHBIX YPABHEHHUU C JBYMS IEPEMEHHBIMU
9 Pemenne cuctem ABYX ypaBHEHMM, OJHO M3 KOTODPBIX JIMHEWHOE, a Ipyroe — BTOPOU
' CTETEeH!
2.10 I'padmueckas uHTEpIIpETALlUs CUCTEMBI YPAaBHEHUH C IBYMsI IEpEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 3a71a4 anreOpanyeckuM CrocoooM
2.12 UucioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHOU
2.14 Pemrenne cucreM TMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHON
2.15 KBagparnsle HepaBeHCTBA
2.16 I'paduueckas MHTEpIIpETAIUs HEPABEHCTB M CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU
3 OyHKIMH




Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

KBagparuunas ¢pynkmms, e€ rpaduk u cBoiictsa. [lapabomna, KoopIuHATHI BEpPIIMHBI Tapa-

3.1
00JIbI, OCh CUMMETPHUH TIapadoIIbI

3.2 I'paduxu pynkmuit y=kx, y=kx+b 1 ux CBOMCTBa

33 I'paduxu Gynkuit y=k/x, y = x° 1 Ux cBoiicTBa

34 I'paduku GyHKIMIT, ¥ UX CBOMCTBA
4 YucnoBble IOCIEN0BATEIBHOCTH

41 Omnpenenenue U crocoObl 3a7aHNs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3aaHue Mocieno-
’ BaTEJILHOCTH PEKyPPEHTHOU (hopMyIoi 1 HOopMyIIol n-ro djaeHa

49 Apudmernueckass nporpeccus. Dopmyiel n-ro 4ieHa apuMETHUECKOW MPOTPECCUH,
' CYMMBI IIEPBBIX 7 YJICHOB

43 I'eomerpuueckas nporpeccusi. QopMyibl 7-ro 4jaeHa FeOMETPUYECKON IPOrpecCcuu, CyMMBI
) IIEPBBIX 11 YJICHOB

44 N300pakeHne wWICHOB apu(METHUECKOW M TE€OMETPUYECKOH MPOrpeccHil TOYKamMH Ha
' KOOP/AMHATHOH MJIOCKOCTU. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIA POCT

4.5 Cl10KHbI€ TTPOLEHTHI

[TPOBEPAEMBIE HA OI'D> IIO0 MATEMATUKE TPEBOBAHUSA K PE3VJIbTATAM
OCBOEHMSI OCHOBHOIM OBPA3OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O OBILEI'O
OBPA30OBAHUIA

Kon IIpoBepsiemble TpeGOBAHUS K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUsI OCHOBHOI
NpoBepsieMoro o0pa3oBaTeIbHON MPOrPaMMbI OCHOBHOI0 00111er0 00pa30BaHUs HA OCHOBE
TpedOBaHMSI DrocC

YMeHue onepupoBaTh INOHATUSMH: MHOKECTBO, ITOAMHOKECTBO, ONEpAallMy Hal
MHO’KECTBAaMH; YMEHHE ONEepUpOBaTh MOHATUSIMU: rpad, cBA3HBIA Tpad, IepeBo,
1 LUKJ, OPUMEHSATh UX IMpHU PELICHUM 3ajiay; YMEHHE HCIOJb30BaTh Ipaduueckoe
MIPEACTABICHUE MHOXECTB JUIs OINMCAaHUS pealbHBIX IIPOLIECCOB U SIBICHHUU, IIPU
PELIeHNH 3a]1a4 U3 IPYTUX y4eOHbIX PEAMETOB

YMmenune OICpHUpOBaATH TIOHATUSAMMU OIMpECACIICHUC, aKkcuoma, T€OpEMa,
A0Ka3aTCJIbCTBO, YMCHHC PACIIO3HABATb HWCTUHHBIC U JIOKHBIC BBbICKA3bIBAHUA,

2
MPUBOJIUTh TPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUS W OTPHULIAHUS
BBICKA3bIBAaHUU
YMenue onepupoBaTh NOHATHUSIMU: HATYPaIbHOE YHUCIIO, IPOCTOE U COCTAaBHOE YHCIIO,
3 JIETMMOCTb HaTYPAJIbHBIX YHCEI, IPU3HAKH JIEIIUMOCTH, LIEJI0€ YUCIIO0, MOLYJIb YNCIIA,

OOBIKHOBEHHast P00k U JiecATUYHAs 1po0b, CTAaHIAPTHBINA BU YHCIA, PAlMOHAIBHOE
YHUCII0, UppalOHAIbHOE YHCIIO, apu(METHYEeCKUil KBaJIpaTHBIH KOPEHb; YMEHUE




Koxa
NpoBePsieMoOro
TpeOOBaHMs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs HA OCHOBE
dIrocC

BBITIOJIHATH Z[ef/'ICTBI/ISI C 4JucCiiaMH, CpaBHUBATh U YHOpAAOUMUBATH 4YUCJIa, IPCACTAB-
JISATh 4YHCJIa Ha KOOpHHHaTHOfI HpHMOﬁ, OKPYIJIATH YUCJia, YMCHHUEC NCJIaTh IPUKUIKY
H OLICHKY pE3yJibTaTa BBIYMCIICHHI

YMeHue onepupoBaTh NOHATHIMHU: CTENICHB C IIEJIBIM ITOKa3aTesieM, apu(pMETHYECKHMA
KBaJpaTHBII KOpPEHb, MHOTOUJIEH, ajredpandeckas Apo0b, TOXXKIECTBO; 3HAKOMCTBO C
KOpHEM HaTypajlbHOM cTeneHHu OOoJbllle €AMHUIbI; YMEHUE BBITOJIHATh PAacuéThl IO
dopmynaM, npeoOpa3oBaHUS LEIbIX, APOOHO-PALMOHAIBHBIX BBIPAKEHUH WU
BBIPAXECHUI C KOPHIMH, PA3I0KEHHE MHOTOYJIEHAa Ha MHOXKUTENIH, B TOM YHUCIE C
UCTIOJIb30BaHUEM (DOPMYJT pa3HOCTH KBaJPaTOB M KBAApaTa CYMMBI U Pa3HOCTH

YMeHue onepupoBaTh IOHATUSMHU: YHUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOM
IIEPEMEHHOM, YMCII0BOE HEPABEHCTBO, HEPABEHCTBO C NIEPEMEHHOM; YMEHHUE peIlaTh
JUHENHbIE U KBaJpaTHbIE YPaBHEHHUS, JAPOOHO-pAllMOHAIIbHBIE YPAaBHEHHUS C OJIHOU
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHHM, JIMHEMHBIE HEPABEHCTBA U UX
CHCTEMBI, KBaJIpaTHbIE U JPOOHO-pALIMOHATIbHbBIE HEPABEHCTBA C OJTHONW NEPEMEHHOI],
B TOM 4YMCJIC IIPH PELIECHUU 3a7ad U3 APYrMX INPEIMETOB U IPAKTUYECKHUX 3a1ady;
YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO NPSIMYK) U KOOPAUHATHYIO IUIOCKOCTb JUIS
M300paKeHUsl pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYyHKUMS, Tpaduk (QyHKIMM, HYId (QYHKLUH,
OPOMEXYTKM  3HAKONOCTOSHCTBA,  INPOMEXYTKHM  BO3pacTaHus,  yObIBaHUS,
HanOoJIpIIIee U HAUMEHbIIee 3HAUYCHHs (PYHKIIMU; YMEHUE ONEPUPOBATH MOHATHSIMHU:
npsiMasi  [IPONOPLIMOHAIBHOCTD, JIMHEWHAas (QYHKIUSA, KBaJpaTHYHas (QYHKIMS,
oOpaTHas MPONOPLHMOHAIBHOCTh, Napabosa, runep0oa; yMeHue CTPOUTh TpapuKH
(GyHKUMH, MCMONB30BaTh TIpaduKku Ui ONpeAesieHHs CBOMCTB IPOLIECCOB U
3aBUCUMOCTEH, g PELIeHUs 3a/1ad U3 APYTUX y4eOHBIX MPEIMETOB U pealbHOMN
YKU3HU; YMEHHE BBIPAXKaTh (OpMYJIaMU 3aBUCUMOCTH MEX/1y BEIMYMHAMU

YMeHue onepupoBaThb MOHATUSIMH: MOCJIEIOBATENbHOCTb, apHMeTHdeckas M
reoMeTpHuyecKas IIPOrPECCHH; yMEHHE HCII0JIb30BaTh CBOICTBa
nocJe0BaTeNbHOCTEN, (POPMYJIIbI CYMMBI U OOIIET0 WIEHA [P PEILIEHUH 33/1a4, B TOM
YHCclie 33J]a4 U3 IPYruX y4eOHbIX MIPEIMETOB U peaibHON KU3HU

YMeHue peniath 3aa4d pa3HbIX TUIOB (B TOM YHCIIE Ha MPOLEHTHI, JOJU U YacTH,
JBIDKEHUE, padoTy, IEHY TOBApOB M CTOMMOCTh MOKYTIOK U YCIIYT, HAJIOTH, 3aJjauy U3
oOnacTu ympaBjieHHs] JUYHBIMH U CEeMEWHBIMH (UHAHCAMHU); YMEHHUE COCTaBIIATH
BBIPAKECHMSI, YPABHECHH I, HEPABEHCTBA U CHCTEMBI 10 YCIIOBHIO 33]1a4H, UCCIIEI0BATh
MOJIyYeHHOE PellIeHHEe U OI[EHUBATH MPaBAONOJO0OHOCTh MOJyUYE€HHBIX PE3YIbTaTOB

YMeHue onepupoBaTh NOHATHAMM: QUTypa, TOUKa, OTPE3OK, MpsiMas, Ty, JIOMaHas,
yToJI, MHOTOYTOJIbHUK, TPEYroJbHUK, pPaBHOOEIPEHHBII U PaBHOCTOPOHHHMA
TPEYroJbHUKH, IPSIMOYTOJIbHBINA TPEYTOJIbHUK, MeIaHa, OMCCeKTpUca U BbICOTa Tpe-
YTOJIbHUKA, YETBIPEXYTOJIbHUK, MMapajuieorpaMmm, poM0O, MpsSMOYTOIbHUK, KBaIpar,
Tpaneuusi; OKpy>KHOCTb, KpyTI, KacarejbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
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IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI
00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs HA OCHOBE
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durypamu; yMeHUE peliaTh 3aJayd, B TOM YHCIIE U3 TMOBCEIHEBHON >XM3HH, Ha
HAXOXXJCHUE TEOMETPHUCCKUX BEIMYMH C IPUMEHEHUEM H3YUYCHHBIX CBOWCTB QUTYD
1 (haKToOB

10

YMeHue onepupoBaTh MOHATUSMHU: PAaBEHCTBO (UTYp, PAaBEHCTBO TPEYTOJIbHUKOB;
NapaJUIEIIbHOCTh M NEPHEHIAUKYJSIPHOCTb IPSIMBIX, YIOJIl MEXAY IIPSIMBIMH,
HEepIEHINKYJIAP, HAKIIOHHAS, IPOEKIHs, 1ogooue Gpuryp, nogoOHbIe TPEYroabHUKH,
CUMMETpHUs OTHOCHUTEIBHO TOYKHM M IIPSAMOM; YMEHHE DACIIO3HAaBAaTh PaBEHCTBO,
CUMMETPHIO U 1oj1o0ue Guryp, napauiedIbHOCTh U NEPIEHAUKYISIPHOCTh IPSIMBIX B
OKpPY’KaIOIIEM MUPE

11

YMeHue onepupoBaTh NOHATUAMMU: JUIMHA, PACCTOSIHUE, YTOJ (BEJIMYMHA yTIIa, CHHYC
U KOCHHYC yTJja TpeyrojbHMKa), IUIO0IIa/b; YMEHUE OLIEHUBATh Pa3Mephl MPEIMETOB
U OOBEKTOB B OKpYXKAIOLIEM MHUPE; YMEHUE HPUMEHSATh (OpPMYJIbl IEpUMETpa
Y IUIOIIAM MHOTOYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAJM Kpyra, oOobema
IPSAMOYTOJIBHOIO IapajuleeNuIlela; yYMEHUE INPUMEHATh I[IPU3HAKUM PaBEHCTBA
TPEYTOJILHUKOB, TEOpPEMY O CyMME YIJIOB TpeyrojibHuka, Teopemy Iludaropa,
TPUTOHOMETPUYECKNE COOTHOLICHUS JJIs1 BBIYMCIICHUS UIMH, PACCTOSTHUM, TUIOIIANECH

12

YMenue uzo0paxarb IUIOCKHE (UTYpbl U UX KOMOHMHAIMM, IPOCTPAHCTBEHHBIE
GUrypsl OT pykH, ¢ IOMOLIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEICTB
10 TEKCTOBOMY HJIM CUMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBarb IMOHATHSAMH: INPSIMOYIOJbHAas CHCTEMa KOOPJAMHAT;
KOOPJIHMHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB, NPOU3BEIACHUE BEKTOpAa HA YHCIIO,
CKAJIIPHOE IIPOU3BEICHNE BEKTOPOB; YMEHHUE UCII0JIb30BAaTh BEKTOPHI U KOOPAUHATHI
JUIs TIPE/ICTaBJICHUS JaHHBIX M PEIICHUs 3a/ay, B TOM YHUCIIEe U3 APYTUX Yy4eOHBIX
IIPEIMETOB U peabHOM KU3HU

14

YMeHue onepupoBaTh NOHATUSAMU: CTOJIOMKOBBIE U KPYTOBBIE IHAarpaMMbl, TaOJINLIbI,
cpeaHee apudMeTHUecKoe, MeinaHa, HauboJIbllee 1 HaMEHbIIIee 3HaYeHUs, pa3Max
YHUCIOBOr0 Habopa; yMEHHME M3BJIE€KaThb, MHTEPIPETUPOBATH U IMpPeoOpa3OBHIBATH
UHPOPMALIMIO, NPEACTaBICHHYI0 B Ta0lIMLIaX M Ha AMarpaMmax, OTpPa)<arollylo
CBOICTBA M XapaKTEPUCTUKH pPeabHBIX IPOLIECCOB U SBJICHUH; YMEHHUE PACIIO3HABATD
W3MEHUYMBBIE BETMUYHUHBI B OKPYIKAIOLEM MHUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIy4YalHBIA ONBIT (CIy4alHBIA SKCIEPUMEHT),
3JIEeMEHTapHOE COOBbITHE (PJIEMEHTApHBIM HMCXO0MA) CIy4yallHOTO OIbITa, CiydyaiHoe
cOOBITHE, BEPOSITHOCTh COOBITHS; yYMEHHE HAXOAUTh BEPOSTHOCTH CIydalHBIX
COOBITHI B OIBITaX
C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMM; YMEHHME pelaTh 3a/Jadyu
METOJIOM OpraHM30BaHHOTO Iepedopa M C UCHOJIB30BAHUEM IPaBHUJIAa YMHOXKEHHUS;
YMEHHE OLICHHBATh BEPOSTHOCTU PEAJbHBIX COOBITUN U SIBICHUU, TOHUMATh POJIb
NPAaKTUYECKH JTOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI B OKpY’KaIOLEeM MHUpPE U B




Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOI
MPOBEPAEMOro 00pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs HA OCHOBE
TpeOOBaHMs dIrocC

JKHM3HH, 3HAKOMCTBO C INIOHATHCM HC3aBHUCHMBIX CO6BITPII>1; 3HaAaKOMCTBO C 3aKOHOM
OOIBIIMX YHMCET U €ETO POJIbIO B MACCOBBIX ABJICHHAX

YMeHue BEIOUpaTh MOIXO AN U3yUYEeHHBINH METO/ JIs PEIISHUS 3aJa4H, TIPUBOIUTh
npUMepbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U KU3HHU, PACIO3HABATH
MPOSIBJICHUE 3aKOHOB MATEMATUKHU B HCKYCCTBE, OITUCHIBAThH OTACIIbHBIC BBIIAIOIIHECS
pe3yJbTaThl, MOJYYCHHBIE B XOJI€ Pa3BUTHS MaTEeMaTHKH KaK HAyKd, NMPUBOIUTH
MIPUMEPHI MATEMATHIECKUX OTKPBITHIA M X aBTOPOB B OTEYCCTBEHHON W BCEMHUPHOU
HUCTOpUU

16

[NEPEYEHDb OJIEMEHTOB COAEPXXAHUA, ITPOBEPAEMBIX HA OI'D [10 MATEMATUKE

Kona IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BBIYUCICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JenMMOCTH HEJIbIX YUCEN
1.2 OOBIKHOBEHHBIE U ACCATUYHBIEC APOOU, TPOLIEHTHI, 0ECKOHEUHBIE IEPUOANYECKUE APOOH
1.3 Panmonanehble uncia. Apudmernyeckue onepanyy ¢ paloHalbHbIMU YHCIaAMU
1.4 JeiicTButenpHbie yncna. ApudmMeTndecKue onepamnnuu ¢ AeMCTBUTEIbHBIMU YHCIaMU
15 [TpuGnuxEHHbIE BBHIYMCIEHUS, MpaBWIa OKPYIJIEHUS, MPUKUIKA M OLEHKAa pe3yJsibTaTa
' BBIYMCIIEHHI
2 Anrebpanyeckue BbIpaXeHUs
2.1 BykBeHHble BbIpakeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
59 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAIBbHBIM TMoka3aTesneM. CBolicTBa
' CTerneHu
2.3 MHoro4IeHbI

24 Anrebpanueckast 1poOb

)5 Apubdmernaeckuii KOPEHD HaTypaJlbHON CTETIEHU. HericTBus
' ¢ apu(PMETHIECKUMH KOPHIMH HATYPaTbHOU CTETICHH
3 VYpaBHEHUs 1 HEPABEHCTBA

3.1 [ensie u 1poOHO-panoHaIbHbIE YpaBHeHHs. CUCTEMBI U COBOKYITHOCTH YPaBHEHHI

3.2 ensie u 1poOHO-panOHaTBHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB




Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

3.3 Perrenuie TEKCTOBBIX 3a1a4
4 Uwucnoble mOCiIeI0BATEIbHOCTH
4.1 IlocnegoBaTenbsHOCTH, CIIOCOOBI 3aJaHUS OCIIEA0BATENLHOCTEH
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmysia CI0KHBIX IPOIEHTOB
5 OyHKIMH
OyHkusa, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynknuu. OOnacTe ompeneiacHus u
51 MHOXKeCTBO 3HaueHuii (yHkumu. Hymm ¢yakmwm. [IpoMexyTku 3HAKOTOCTOSHCTBA.
o [TpoMexyTk MOHOTOHHOCTH (QYHKIIMU. MaKCUMyMbl W MHUHUMYMBI (QYHKIUH.
Haubonbiiee u HanMeHblliee 3HaueHne (QYHKINN Ha IPOMEXKYTKE
6 Koopaunats! Ha IpsAMOi U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GuUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojipHuKu
7.4 OKpy’KHOCTb U KpyT
7.5 N3mepenne reoMeTpui4ecKrux BEITUYHH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OmnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pads
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