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INOACHUTEJIbHAS 3AIINCKA

Anrebpa sBISETCS OJHUM H3 OINOPHBIX KYpPCOB OCHOBHOTO 0OImIero o0pa3oBaHHUs: OHA
obecrieynBaeT HM3y4YCHHE NPYIMX IUCHUIUIMH KaK €CTECTBEHHO-HAyYHOTO, TaK M TyMaHHTApHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOAMMO IJISi MPOAOJDKEHHS OOpa30BaHMS WM JUISl TIOBCEAHEBHOWM JKU3HHU.
Pa3Butue y oOyuaromuxcsi Hay4yHbIX NPEACTaBICHUN O IPOUCXOKACHUHU U CYLIHOCTH alNre0pandeckux
a0cTpakuuii, crnocobe OTpakKeHUs MaTeMaTHYeCKOM HayKOM SIBJIEHUH U IMPOLIECCOB B IMPHUPOJE U
o0111eCTBE, POJIM MAaTEMAaTHYECKOTO MOJIEIMPOBAHNUS B HAYYHOM [TO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS U KAUYECTB MBIIUIEHUS, HEOOXOAUMBIX Ul aJanTalliu B
coBpeMeHHOM H(poBOM oO1ecTBe. M3ydenue anreOpsl oOecrieunBaeT pa3BUTHE YMEHUS HAOII01aTh,
CpaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHUS, BBIBOABI, (OPMYIUPOBATH YTBEPKICHUSI.
OcBoenne Kypca anreOpsl 00eCHeuMBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS OOYYarOMMXCs: OHU
UCHOJNb3YIOT JIeAYKTUBHBIE M MHIYKTUBHBIE pacCyXJeHus, oOO0OIIeHHe U KOHKPETHU3ALHIO,
abctparupoBanue M aHajoruto. OOyueHue anrebpe mpeanojaraeT 3HAYUTEIbHBIE O0O0BEM
CaMOCTOSITENIbHON ~ JIESITEIbHOCTH  OOY4YaIOLIMXCS, IO3TOMY CaMOCTOSATENbHOE pelleHue 3ajaad
o0yJaroImuMuCs ABISETCS peaan3aluenl AeaTeIbHOCTHOIO IPUHIMIA 00yYEeHHUS.

B cTpykType mporpammbl yd4eOHOTO Kypca «Anredpa» yriayOJ€HHOTO H3ydYeHHs] OCHOBHOE
MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOANYECKHE JIMHUU: «HHca u BEIYHCICHU», «ANredpandeckue
BBIDAKECHUS», «YpaBHEHUs M HepaBeHCTBa», «DyHkium». Kaxnmas u3 3TUX COOEp:KATEIbHO-
METOAMYECKUX JMHUN Pa3BHBACTCS HA MPOTSHDKEHUH TPEX JIET M3YyUEHHs Kypca, B3aMMOJACUCTBYS C
JAPYTUMH €ro JIMHUAMH. B Xoze u3ydenus kypca o0yqaronmmcs IPUXOAUTCS JTOTMYECKH PacCyX/1aTh,
HCIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBA3M ¢ 3TUM B mIporpaMmy ydeOHOro Kypca
«Anrebpa» BKIIOYEHbl HEKOTOPHIE OCHOBBI JIOTMKH, MPEJCTAaBICHHbIE BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHYeCKOro o0pa3oBaHMs M CIIOCOOCTBYIOIIME  OBJIQJCHUIO  OOYYAIOIIMMHUCS  OCHOB
YHUBEPCAJIbHOIO MaTeMaTHueckoro s3bika. ConepkaTeabHOM M CTPYKTYpHOH 0COOEHHOCTBIO
yueOHOro Kypca «Anredpay siBIsIeTcs €ro MHTErPUPOBAaHHBIN XapakTep.

Copnepxanmne MMHUN «YuUClIa W BBIYUCICHHS CIYXKHT OCHOBOH JUIS AaJbHEWUIIETO W3ydSHHS
MaTeMaTHKHU, CIOCOOCTBYET Pa3BUTHIO y OOYYarOUIMXCS JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO
YMEHUS TIOJIb30BAThCS AITOPUTMAMH, a TAKXKe MMPHOOPETEHUIO IPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX
JUIsL TIOBCETHEBHOM >KM3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHuUs
CBSI3aHO C palMOHAJBHBIMU M HUPPAlMOHAIBHBIMH YHCIaMH, (OPMHPOBAHHUEM IPEICTaBICHUN O
JeWCTBUTENILHOM YHCIle. 3aBepIlieHHe OCBOCHMS YHCIOBOW JIMHUM OTHECEHO K CPeAHEMY OO0IIeMy
00pa3oBaHMUIo.

Copepxanue IByX anreOpandeckux JMHUNA — «AnreOpanuecKre BHIpAKEHUs» U «Y paBHEHUS U
HEPAaBEHCTBa» CMOCOOCTBYET (OPMUPOBAHHIO Yy OOyYarOImIMXCS MaTeMaTH4YecKoro arrmapara,
HEOOXOMMOTO ISl pEIIeHHs 3a/1a4 MaTeMaTHKH, CMEKHBIX MPEIMETOB H OKpPYXKAIOIIEeH pealbHOCTH.
Ha ypoBHe ocHOBHOro ooOmero o0Opa3oBaHus Y4eOHBIM MaTepuana TpPYNINUPYETCS BOKPYT
palMOHANBHBIX BBIpAXKEHUNA. AnreOpa IEMOHCTPUPYET 3HAu€HHE MAaTEeMAaTUKH Kak s3bIKa IS
MOCTPOCHHSI MAaTEMAaTHUECKUX MOJIENeH, ONMcaHus MPOLECCOB U ABJICHUN peaibHOro Mupa. B 3amaun
oOydyeHus anreOpe BXOAAT TakXKe JajbHeHIIee pa3BUTHE AJITOPUTMHUYECKOTO  MBIIIICHHUS,
HEO00XO0AMMOTO, B YAaCTHOCTH, JUISI OCBOEHHMsS Kypca HMH(OpPMATHKH, U OBJIAJCHHE HaBBIKAMHU
JNEAYKTUBHBIX paccyxkaeHuid. IIpeoOpazoBaHne CHUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO
BOOOpakeHUsI, CTIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUYECTBY.

Conepxkanne QyHKIIMOHATHHO-TPAPUISCKON JIMHUK HAIICJICHO Ha MOJy4YeHUE 00YyJaronuMuUCs



3HaHUN O (YHKIMAX KaK BaKHEWIIEH MaTeMaTHYeCKOW MOJENW Il ONMUCAHUS M HWCCIICIOBAHHS
pa3sHoOOpa3HBIX MPOLECCOB U SIBICHUI B Mpupone U odmecTse. M3yueHne matepuana criocoOCTBYET
Pa3sBUTHIO Y OOYYaIOUIMXCS YMEHHS HMCIOJb30BATh PA3IMYHBIC BBIPA3UTEIbHBIC CPEICTBA SA3BIKA
MaTeMaTHUKd — CJIOBECHOTO, CHMBOJIMYECKOTO, TpauuecKkoro, BHOCHUT BKIaJ B (OpMHUpPOBaHUE
MPEJCTAaBICHUN O POJIM MAaTEMATHKH B Pa3BUTHH [IUBHIIN3ALUH U KYJIbTYPBHI.

Yrny0néHHbIN Kype anreOpbl XapaKTepu3yeTcsl H3yUYeHUEM JOMOJIHUTEILHOTO TEOPETUYECKOTO
anmnapaTta U CBSA3aHHBIX C HUM METOJOB pelleHus 3afad. AnreOpa sBISETCS SI3bIKOM IS OMHUCAHUS
O00BEKTOB U 3aKOHOMEPHOCTEH, CIY>)KUT OCHOBOW MaTeMaTH4eckoro Mojaenuposanus. [Ipu satom camu
OOBEKTHl MaTeMaTHYECKHX YMO3aKIIIOUEHUH U MPUHATHIE B airedpe mpaBuiia UX KOHCTPYHUPOBAHUS
CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHHH OOOCHOBBIBATH M JOKa3bIBaTh CYXJICHUS, Pa3BUBAIOT
MaTeMaTHYECKYI0 HHTYHIIMIO, KPATKO M HATJISTHO PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX IOCTPOCHUH U
ydaT MX NPUMEHEHHI0. TeM campIM anreOpa 3aHMMAaeT OJHO M3 BEAYIIUX MECT B (HOPMHUPOBAHHU
Hay4YHO-TEOPETUYECKOTO MBIIIJICHUS 00yYaroIUXCS.

CornacHo ydyeOHOMY TulaHy B 7-9 kiaccax u3ydaercs yueOHBIH Kypc «Anredpay, KOTOPBI
BKJIIOYAET CIEAYIOLINE OCHOBHBIC pa3/ieibl coaepkaHus: «Uucna u BEIYUCICHUSNY, «ANredpandeckue
BBIpKEHUS», «YpaBHEHUS U HEPABEHCTBAY», «DyHKIIUNY.

Ha usydenue yueOHOro Kypca «Anrebpa» orBoautcsa 408 gacos: B 7 kinacce — 136 yacoB (4
yaca B Hezenmo), B 8 kiacce — 136 dacoB (4 yaca B Hemeno), B 9 knacce — 136 gacoB (4 yaca B
HEJIEIIO).



COJEP)KAHUE OBbYYEHUA
7 KJIACC

Yuciia ¥ BbIYHMCICHHSA

Panmonaneupie uncna. CpaBHeHHMe, YNOpPANOYMBAHME U apumeTHyecKkue JeHCTBUS C
pauMoHaNbHBIMM YncaaMu. YuciaoBas npsimasi, MOJ1yJIb YUCTA.

Crenenb ¢ HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3amuCh 4YUCIA B JIECATUYHOU
MO3ULIMOHHOM CUCTEME CUUCIICHHUS.

Pemenne TekcTOBBIX 3amauy apuPMETHYECKUM crocoOoM. Pemienuwe 3amay W3 peagbHOM
MIPaKTUKU Ha 4YacTH, HAa JPoOU, HA IPOLEHTHI, IPUMEHEHUE OTHOLIEHUI U MPONOPLUUNA MPU pEelIeHUN
3aJ1ay, peleHue 3a7a4 Ha IBUKEeHUeE, padboTy, MOKYIKH, HAaJOTH.

JemumocTp nenbix gucena. CBOMCTBA IETUMOCTH.

IIpocTeie U cocTaBHbIC uncia. YETHbIC U HEUETHBIC yKcia. [Ipu3Hnaku neaumoctu Ha 2, 4, 8, 5,
3,6,9, 10, 11. Ilpu3Haku 1eTUMOCTH CyMMBbl U MPOU3BEACHUS LIENBbIX YMCEN IPU PELICHUH 3a7a4 C
MIPAKTUYECKUM COJIEPKAHUEM.

Haubonpimmii o01mii 1enurens 1 HAaMMEHblIee o01iee KpaTHOe ABYX unces. B3auMHo mpocteie
yucna. Anroput™ EBxinna.

Henenue ¢ octaTkoM. ApudpMeTHuIecKre orepauy Hajl OCTaTKaMHu.

Auredpanyeckue BbIpaKeHHUs

BolpaxkxeHue ¢ mnepeMeHHbBIMU. 3Hau€HHE BBIpAXXEHHUS C TepeMeHHbIMU. [IpencraBieHue
3aBHCUMOCTH MEX/ly BETUUYMHAMHU B BUJE (GOPMYIIBL.

ToxnectBo. ToxxaecTBeHHbIE TPe0Opa3oBaHus alredOpandeckux BbIpakeHUH. Jloka3aTenbCcTBO
TOXECTB.

Opnnowienbl. OqHOWIEH cTaHAApTHOTO BUJA. CTENEeHb OAHOWICHA.

MHorousnensl. MHOrowieH cranaaptHoro suja. Crenenb MHorowieHa. Ciio)keHue, BBIYUTaHUE,
YMHOXKEHUE U JelieHne MHoroujieHoB. [IpeoOpa3zoBanue 1enoro BbIpakeHUss B MHorowieH. KopHu
MHOT'O4JICHA.

DopMyIbl COKPAIEHHOTO YMHOXKEHUS: KBapaT CYMMBI U KBaJIpaT Pa3HOCTH JABYX BBIPAKECHHI,
KyO CyMMBI U Ky0 pa3HOCTHU JIBYX BBIPQ)KEHUM, pa3HOCTh KBAJIPaTOB JIBYX BBIPAXKEHUM, TPOU3BEACHNE
Pa3HOCTH U CYMMBI JIBYX BBIPQXEHUH, CyMMa U pa3HOCTb KyOOB JIBYX BBIpa)KEHUII.

PaznoxxeHne MHOro4JIeHa Ha MHOXKHMTENIH. BhiHECeHHEe 001ero MHOXKHUTENS 3a CKOOKH. MeTos
IPYIIUPOBKH.

YpaBHeHUs M HEPABEHCTBA

VYpaBHenue c¢ onHou nepemeHHoW. KopeHp ypaBHeHus. CBOHCTBA ypaBHEHUH C OJIHOM
IepeMeHHON. PaBHOCWIBHOCTh ypaBHEHMI. YpPaBHEHHE KAaK MaTeMaTH4ecKas MOJEIb peaJbHON
CUTYALNH.

JIuHeliHOEe ypaBHEHHE C OJJHOM MEpeMEeHHON. Uncao KOpHEN JINHEWHOro ypaBHEHUs. Pemenue
TEKCTOBBIX 3a7a4 C IIOMOIIbIO JIMHEWHBIX ypaBHEHUMU. JIMHEWHOE ypaBHEHHE, COJEpKalllee 3HaK
MOZYJIS.

VYpaBHeHUE C IByMs NepeMeHHBbIMU. ['paduk TUHEHHOro ypaBHEHUS C JBYMsI IIE€PEMEHHBIMU.
CucteMbl TMHEHHBIX ypaBHEHHUH C ABYMS MEpEeMEHHBIMU. | pauueckuil MeToJ pelIeHUs CHUCTEMBI
JIMHEMHBIX YpaBHEHUH C JBYMS NEPEMEHHBIMHU. PellleHHe CHCTEM JMHEWHBIX YPaBHEHUM C JBYMsI
IIEPEMEHHBIMU METOJOM IMOJCTAaHOBKH U METOJOM ciloKeHus. Cucrema JByX JIMHEHHBIX YPAaBHEHHUU C
JBYMSI IEPEMEHHBIMHU KaK MOJIEIb PEAIbHON CUTYyAILNH.



DOyHKIUHA

Koopaunara To4yku Ha npssmMou. UuciioBble IPOMEXYTKU. PaccTosiHue Mexay AByMs TOYKaMU
KOOPJAMHATHOU IIPSIMOA.

[IpsamoyronbHas cucremMa KoopauHat. AOciycca M OpaMHATa TOYKHM Ha KOOPIMHATHOM
riockocty. [Ipumeps! rpadukos, 3aaanHbIX GopMynamu. YTteHrne rpaduKoB peaabHbIX 3aBHCUMOCTEH.

OyHKIMOHANbHBIE 3aBUCUMOCTH MeXAy BenuuuHamu. llonstue ¢yHxuuu. DyHKIuS Kak
MaTeMaTHyYecKasi MoJelb peajabHoro nporecca. O0nacTh onpenesneHus 1 006JacTb 3HAYCHUH (QyHKIMH.
CrniocoOsbl 3ananus ¢pyHkuuu. I'padpuk Gynxiuu. I[ToHaTus MakcuMyma U MUHHUMYyMa, BO3pacTaHUs U
yObIBaHMS Ha MPUMEpaxX pealbHbIX 3aBUCUMOCTEH.

Juneitnas ¢yskuus, e€ cpoiictBa. I'paduk nuneiiHoi ¢ynkuuu. I'paduk byHkumu y = |x|.
KycouHno-3ananubie GyHKIHM.

8 KJIACC

Yuciia ¥ BbIYUCICHUSA

KBanpatHble kopHHM. ApupMeTHyecKHil KBagpaTHBIH KOpeHb U ero cpoiicTBa. llonsTue
UppalMOHAIBHOIO 4ucaa. JleWcTBUs ¢ HppalMOHAIBHBIMM 4uciaamu. (CBolicTBa JIEHCTBUH ¢
UppalroOHATIbHBIMU yciiaMu. CpaBHEHHE UPPALMOHAIBHBIX YHCEIT.

[IpencraBieHuss O pacIIMPEHUSX YMCIOBBIX MHOXKECTB. MHOXXECTBAa HATypalbHbIX, LEJbIX,
paloHaIbHBIX, NEHCTBUTENBHBIX ynced. CpaBHeHUE yncen. YncaoBble IPOMEXKYTKH.

HeiictBus ¢ ocratkamu. Octatku creneHeil. [IppuMeHeHne ocTaTKOB K PELIEHUI0 YpaBHEHUH B
LIEJIbIX YMCIIAaX U TEKCTOBBIX 3a/]a4.

Pa3zMepbl 00BEKTOB OKPY)KAIOLIEr0 MHpA, JAIUTEIBHOCTh IMPOLIECCOB B OKPYKAIOIIEM MHUpE.
CraHgapTHBIN BUJ YHUCTIA.

AuredpanyecKkne BbIPaKeHUs

Anrebpanueckast poOb. JlomycTuMble 3HAUY€HUS NEPEMEHHBIX B JAPOOHO-PALMOHAIBHBIX
BbIpakeHUsIX. OCHOBHOE CBOMCTBO aireOpanueckoi npodu. CroxkeHue, BbIUUTAHUE, YMHOXKEHHUE U
neneHue anreOpandeckux Apooei. Beinenenue 1enoi yactu anredpandyeckon Jpoou.

PannonaneHble BelpaskeHus. ToxaecTBEHHbIE TPeoOpa30BaHMsl palliOHAIbHBIX BBIPAXKEHUH.

JlonycTuMble 3Hau€HUsI TEPEMEHHBIX B BBIPAKEHUSAX, COJEpKaIMX apupMETHUYECKHEe
KBaJpaTHble KOpHU. TOXIEeCTBEHHbIE MPeoOpa3oBaHUs BBIPAXKEHUH, cojepxalmux apudmerndeckue
KBaJIpaTHbIE KOPHHU.

Crenenpb C 1eNnbIM MOKazaTesieM U e€ cBoicTBa. [IpeoOpazoBaHMe BBIPAKEHHM, COAEPIKAIINUX
CTEIEHHU.

YpaBHeHUsI M HEpaBEHCTBA

KBagpatHoe ypaBHeHue. @Popmyna KOpHEH KBaApaTHOro ypaBHeHHs. KonmdecTtBo
JNEUCTBUTEIBHBIX KOpPHEW KBAJApAaTHOrO ypaBHeHUs. Teopema Buera. YpaBHeHHs, CBOAMMBIE K
JUHEHHBIM YpaBHEHMSIM WM K KBaJpaTHBIM ypaBHeHMsIM. KBaapaTHoe ypaBHEHHE C IapamMeTpOM.
Pemenne TeKCTOBBIX 3aJja4 C IOMOILBIO KBAJPAaTHBIX ypaBHEHUI.

JlpoOHo-pannoHanabHbIe ypaBHEHUs. PemieHne npoOHO-pallMoOHaNbHBIX ypaBHeHUil. Pemenue
TEKCTOBBIX 3a/lad C IOMOIUIbIO JAPOOHO-PALMOHANBHBIX ypaBHeHHH. ['paduueckas WHTepHpeTarys
YpaBHEHUH C ABYMs IEPEMEHHBIMH.

Uucnosbie HepaBeHCTBA. CBOKCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ nepemenHoi. CTporue M HecTporue HepaBeHCTBA. CIIOKEHME U YMHOXKXEHHUE
YHCIJIOBBIX HEpaBeHCTB. OlICHNBaHNE 3HAYEHUS BbIpaXKeHH. [l0Ka3aTEIbCTBO HEPABEHCTB.



[ToHsiTHE O peneHnn HEPaBEHCTBA ¢ OJHON MepeMeHHOW. MHOXeCTBO pelIeHUI HEpaBEHCTBA.
PaBHOCHIIbHBIE HEpABEHCTBA.

JInHEelHOE HEpAaBEHCTBO C OJHOM NEPEMEHHOM M MHOXECTBa €ro pemeHuil. Pemienue
JMHENHBIX HEPABEHCTB C OAHOM mepeMeHHOW. CHCTeMbl U COBOKYNHOCTH JIMHEHHBIX HEPABEHCTB C
OIHOM IIepeMEHHOM. PelleHHe TEKCTOBBIX 3a4a4 C IIOMOIIBIO JIMHEHHBIX HEPABEHCTB C OIHOU
MEPEMEHHOM.

DOyHKIUHA

OOnacTh ompesaeneHUs W MHOXKECTBO 3HaueHU QyHkuuu. CrnocoObl 3amaHus (QyHKIUI.
I'padux ¢ynkmuu. UYtenue coiicTB ¢GyHKkumu 1o e€¢ rpaduky. Ilpumepsl rpadukoB (QyHKIUH,
OTPaXKaKOIIUX PEATBHBIC IIPOLIECCHI.

Jlunetinast QyHkusa. OYHKIWHU, OMHCHIBAIOIIME MPSAMYI0 M OOpaTHYIO NpPOIOPLHHOHATIBHEIE
3aBUCUMOCTH, UX TpapuKu.

Oynxmmn y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = |x| u ux cBoiicTBa. Kycouno-3amanHble
GbyHKIIH.

9 KUIACC

Yuciia ¥ BbIYHMCICHHSA

Kopensb n-ii crenenu u ero cBoiicrBa. CTeneHb ¢ palluOHAIbHBIM [10Ka3aTeIeM U €€ CBOMCTBA.

Auredpanyeckune BbIpaKeHHUs

ToxxecTBeHHBIE TMPEOOpa3OBaHUsl BBIPAKEHUN, COJEP)KAIIUX KOPEHb M-W  CTETeHH.
ToxnecTBeHHbIe TPeoOpa30oBaHUs BBIPAKEHHH, COJEPIKALINX CTEIIEHb C PALlMOHATIBHBIM [T0Ka3aTeNeM.

KBanparssiii TpéxwieH. KopHu kBagpaTHOro TpéxwieHa. Pa3iio)keHne KBapaTHOrO TpEXWICHA
HAa JINHEWHbIE MHOXKUTEIH.

YpaBHeHHUs! M HEPABEHCTBA

buksanparHblie ypaBHeHUs. [IpuMepsl MpUMeHEHUH METO/I0B paBHOCHUIIBHBIX NPe0Opa3oBaHUH,
3aMEHbI IEpEMEHHOMN, TpauuecKoro MeTo/1a IpU pellieHuu ypaBHEeHUH 3-1 U 4-i1 cTeneHei.

Pemenue npoGHO-paliiOHaNbHBIX YPaBHEHUH.

Pemienne cucreM ypaBHEHUH C JBYMsI IIEpEMEHHBIMH. PemeHue npoCTEeHININX CHCTEM
HEJIMHEWHBIX ypaBHEHUH C JByMsl IMepeMeHHbIMU. [paduueckuil METOJ peHIeHHUs] CUCTEMBI
HEJIMHEWHBIX ypaBHEHUH ¢ IByMs nepeMeHHbIMH. Crcrema JIBYyX HEJIMHEHHBIX YpaBHEHHH € JBYyMs
IIEPEMEHHBIMH KaK MOJIEb PEAIbHON CUTYaI1H.

YucnoBsle HEpaBeHCTBA. PerieHne TMHENHBIX HEpaBeHCTB. Jloka3aTebcTBO HEPABEHCTB.

KBazpaTtHble HepaBeHCTBa C OJHOM mHepeMeHHOW. PemeHne KBaJpaTHBIX HEPAaBEHCTB
rpaduyecKuM METOJIOM U METOJIOM MHTEpBaJIOB. MeTo ] MHTEPBAJIOB AJIs PAllMOHAIBLHBIX HEPABEHCTB.
[Ipocreiimme HepaBeHCTBA C MTAPAMETPOM.

Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBenctBo ¢ aByMs mnepeMeHHbIMU. PerieHne HepaBeHCTBa € JBYMS IEPEMEHHBIMH.
CucTteMbl HEPaBEHCTB C JABYMs MEpEMEHHBIMU. | 'paduueckuii MeTo peleHns CUCTEM HEPaBEHCTB C
JBYMsI IEPEMEHHBIMHU.

DOyHKIUHA

Oynkuus. CBoiictBa QyHKIMI: Hynmn (QyHKIUH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (YHKIIWH,
MPOMEXKYTKH BO3pacTaHusl W yObIBaHWs (DYHKIMH, 4€THbIE U HEYETHBIC (DYHKIMH, HauOOJbIIEe U
HauMEHbIIee 3HaYeHUs (PYHKLUU.

KBagparnunas ¢yHkius u e€ cBoiicta. Mcmonb30BaHue CBONCTB KBAAPATHYHON (DYHKITUH IS



pemenus 3ana4. [locrpoenue rpaduka kBaaparuunoit Gpynkiuu. [onoxxenne rpaduka KBaapaTHIHON
(YHKIHH B 3aBHCHMOCTH OT ¢& kodhduumenton. ['padukn GyHKumii y =ax2, y = a(x —m)*u'y = a(x —
m)* +n. TloctpoeHue rpagukoB GYHKIMIA ¢ HOMOLIBIO IPE0OPa30BaAHHiL.

Hpobuo-nmuuelinas ¢pynkus. MccnenoBanue GyHKITU.

®Oynknums y = X" ¢ HaTYpaJbHBIM MIOKa3aTeleM n i €€ rpaduk.

Yucii0Bble NMOCI€I0BATEIbHOCTH U NPOTrPecCUm

[TonsiTre yucnoBoil mocnenoBarenbHOCTU. KOHEUHbIe U OECKOHEYHBIE MOCIET0BATEIbHOCTH.
OrpaHnueHHas MIOCJIEI0BATEIbHOCTD. MOHOTOHHO BO3pacTaroas (yOpIBaromasi)
nocnefoBarenbHoCcTh. CrocoObl 3alaHus MOCIEAOBATEIbHOCTU: OMMCATENbHBINA, TAOJUMYHBIN, C
MOMOIIBIO (POPMYJIBI 7-TO YICHA, PEKYPPEHTHBIN.

Apudmernueckass U reomerpuyueckass mporpeccur. CBOHCTBa WICHOB apu(pMETHYECKOH H
reoMerpuyeckord mporpeccuii. dopmynbl n-ro  uigeHa apuPMETHYECKOH U TEOMETPUUYECKOM
nporpeccuii. ®opMynbl CyMMBI IIEPBBIX 7 WIEHOB apu(METUUYECKON U F€OMETPUUYECKON MPOTrpeccHil.
3aaun Ha MPOLEHTHI, OAHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH TOCJIEIOBATENbHOCTH, O CYMMHPOBAHHU OECKOHEYHO
yOBIBaIOIIEH reOMETPUIECKON TPOTPECCHH.

Meron Mmarematuyecko MHAYKUMU. [Ipocreitime npumepsl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yJIbTAThl OCBOCHHS MPOTrpaMMbl IO MaTEMATHKE XapaKTEPU3YyIOTCS B YaCTHU:

1) maTprMoTN4YeCKOro BOCIIUTAHUSA:

MPOSIBIICHUEM MHTEpeca K MPOILJIOMY M HACTOSIIEMY POCCUHUCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIEHHUEM K JOCTH)KEHUSIM POCCHMCKMX MAaTEMaTHUKOB U POCCUHUCKON MaTEeMaTHYECKOH HIKOJbI, K
MCTOJIB30BAHUIO ATUX JOCTHKEHUH B IPYrUX HAyKax M MPUKIIAJHBIX cepax;

2) rpaKIaHCKOTIO M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

FOTOBHOCTBbIO K BBIINOJHEHUIO OOS3aHHOCTEH TIpakJaHWHA U pealu3alud €ero Ipas,
IIPEJICTaBICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYp, SIBJICHUI,
MpoLeayp TPaKIAHCKOro 0OIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO
ATUYECKHUX MPOoOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUI HayKd, OCO3HAHHEM
BaXHOCTU MOPATbHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPYyA0BOI0 BOCIIMTAHMS:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTUE B PELIEHUU MPAKTUYECKUX 3a7ady MaTeMaTU4ecKOu
HaIpaBJIECHHOCTH, OCO3HAHMEM BA)XHOCTH MaTEMaTHMYECKOro 0O0pa30BaHUsl Ha MPOTSHKEHUM Bceel
KU3HU JJI1 YCIEIIHOW Mpo(ecCHOHATIbHON NEATENbHOCTH U Pa3BUTHEM HEOOXOIUMMBIX YMEHHUH,
OCO3HAaHHBIM BBIOOPOM U IMOCTPOCHHEM WHIUBUIYaIbHOW TPACKTOPUM OOpa30BaHUS U >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYEeCKOro BOCIMTAHMS:

CIMOCOOHOCTBIO K AMOIMOHATIBHOMY U 3CTETUUECKOMY BOCHPUATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3aJad, pelIeHu, pacCyKCHUN, YMEHHUIO BUJIETh MaTEMAaTUUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) neHHOCTEH HAYYHOTO IIO3HAHMA:

OpUEHTAallel B JEATENIbHOCTHM Ha COBPEMEHHYIO CHUCTEMY HAy4YHbIX MpeJICTaBIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS 4YeJIOBEKa, NpPHUpPOJAbl M  00IIecTBa, MMOHUMAaHHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl YEIIOBEUECKON AESITEeIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU
JUIS pa3BUTHUS IIUBWIM3AIMM, OBJIAJEHUEM S3bIKOM MAaTeMAaTUKH M MaTEeMaTHYeCKON KyJIbTypoH Kak
CPEICTBOM ITO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMU UCCIIEJOBATEIBCKOM 1E€ATEIbHOCTH;

6) ¢pusuyeckoro BocnuTanus, GOpMHPOBAHMSA KYJbTYPbI 310POBbSl M 3MOLHOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKUE 3HAHMS B MHTEPECAaX CBOETO 370POBbs, BEACHHUS
3I0pOBOr0 00pa3a >KU3HHM (370pOBOE NHTAaHUE, COATAaHCHUPOBAHHBIA PEXHUM 3aHATHM M OTIbIXA,
perynspHas ¢puznyeckas akTUBHOCTE), C(hOPMHPOBAHHOCTHIO HaBbIKA pedieKCUU, TPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TAKOr'o ke MpaBa JIPyroro 4eJIoBeKa,

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHEHTAIlMe Ha NPUMEHEHHWE MAaTeMaTW4YeCKHX 3HAHWM JUIsi pelIeHus 3ajad B OOJIACTH
COXPAHHOCTH OKPYXKAIOLIEH cpesibl, INIAaHUPOBAHUS IOCTYIIKOB U OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBUI
IUIsL OKPYXKAIOIIEH Cpezbl, 0CO3HAHMEM TI00aTbHOIO XapaKTepa 3KOJOTMYECKHX MPOOJIeM U MyTel UX
peleHus;

8) apanTanuM K M3MEHSIIOUUMCSH YCIOBHUAM COIMATBHON U PUPOIHOM Cpeabl:

FOTOBHOCTBIO K JEWCTBUSM B YCIOBUSX HEOIPENEIEHHOCTH, IOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeSITeIbHOCTh, B TOM UHCJIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,



IpUOOpETaTh B COBMECTHOM J€SIT€IbHOCTH HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OIBITA APYIHX;
HEOOXOUMOCTBIO B (POPMUPOBAHMHM HOBBIX 3HAHWH, (HOPMYIHpPOBATH WICH, MOHATHS,
TUNOTE36l 00 OOBEKTaX W SABICHHUAX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABATh JAC(UIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHMPOBATH CBOE Pa3BHUTHUE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BbI30B, TpeOYIOLIMI KOHTPMEp, KOPPEKTUpOBaTh IpPUHMMAaeMble pEUIeHUs U  JeicTBus,
(GbopMyIMpOBATh M OLIEHUBATH PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

B pesymbraTe OCBOCHHSI MPOTrpaMMBI 0 MAaTEMAaTHKE HAa YpPOBHE OCHOBHOTO OOIIETO
oOpasoBanust y oOyuwaromerocss Oyayr chopMHpOBaHBI MeTampeAMeTHbIEe Pe3yJIbTaThl,
XapaKTePU3YIOIIHECS OBJIAJICHUEM VHHUBEPCATHHBIMU [M03HABaTEIbHBIMHU JIEUCTBUSIMU,
YHUBEPCATbHBIMU ~ KOMMYHUKATHUBHBIMU  JCUCTBUSAMHU W  YHUBEPCAIBHBIMU  PETYISITUBHBIMU
IEUCTBUSIMU.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3zoBble Jlornueckne A1eHCTBUA:

BBISIBJISITh Y XapaKTePU30BaTh CYIICCTBCHHBIC TPU3HAKA MAaTEMaTHICCKUX OOBEKTOB, MOHITHA,
OTHONIICHUHA MEXIYy TIOHATUSAMHU, (OPMYIUPOBATH ONPEICIICHUS TOHATHHA, YCTaHABIUBATH
CYIICCTBCHHBIA MpPH3HAK KJIacCU(UKAIMKA, OCHOBAHUS JUIsl OOOOIICHWS M CpPaBHEHUsS, KPUTEPUU
MIPOBOMMOTO aHAJTH3a;

BOCIIPUHUMATh, (GOPMYIUPOBAaTH U TPeoOpa30OBBIBATH CYXKIEHUS: YTBEPAUTENbHBIE U
OTpHUIaTeNbHbIE, EAMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTHYECKHME 3aKOHOMEPHOCTH, B3aMMOCBSI3W W MPOTHUBOpedHs B (akTax,
JAHHBIX, HAOMIOEHUSIX U YTBEPKACHUSX, MPEAsIaraTb KPUTEPUH JIJIsl BBISIBICHUS 3aKOHOMEPHOCTEHN U
IIPOTUBOPEYUN;

JIeNIaTh BBIBOJBI C WCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCIyKTUBHBIX W WHIYKTUBHBIX
YMO3aKTFOYCHHNA, YMO3aKIIFOUSHUH 110 aHAJIOTHH;

pa3duparh J0Ka3aTelbCTBA MAaTEMaTHYCCKHX YTBEPXKICHUH (TpsIMble W OT TMPOTHBHOTO),
MIPOBOJIMTH CAaMOCTOSITEIIEHO JTOKA3aTeIbCTBA MAaTEMAaTHYSCKUX (DAKTOB, BBICTPAWBATH apTryMEHTAIIHIO,
MPUBOJIUTh TPUMEPHl U  KOHTPIPUMEPHI, TPUMEHATH METOJI MaTeMaTH4YeCKOH WHAYKIIHH,
000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS;

BBIOMpaTh croco0 perieHust yueOHOU 3amaun (CpaBHHBATh HECKOJIBKO BAPHUAHTOB PEIICHHUS,
BBIOMpaTh HanboJee MOAXOSAIINN C Y4ETOM CaMOCTOSTENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciie1oBaTeIbCKHE AeHCTBHUS:

HCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIBCKUNA WHCTPYMEHT ITO3HAHHS, (HOPMYIHPOBATH
BOIIPOCHI, (DUKCUPYIOIIHE MPOTHBOPEYHE, MPOOJIIEMY, CAMOCTOSTEIHHO YCTaHABIMBATh HCKOMOE W
JTaHHOE, OPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UITUIO, MHCHHCE,

MPOBOANTH IO CAMOCTOSITENILHO COCTABIEHHOMY IUIAHY OKCIIEPHUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJICHHIO 0COOGHHOCTEH MAaTEeMAaTHYECKOTO O0BEKTa, 3aBUCIMOCTEN 0OOBEKTOB MEXKIY COOOI;

CaMOCTOSITENILHO (OPMYITUPOBAaTh O0OOIIEHUS M BBIBOIABI IO peE3ylbTaTaM MPOBEAEHHOTO
HaAOIIO/ICHUsI, WCCIEAOBaHUs, YKCIIEPUMEHTa, OIEHUBATh JOCTOBEPHOCTh MOJIYUYEHHBIX PE3yIbTAaTOB,
BBIBOJIOB M 00OOIEHNI;

MIPOTHO3UPOBATH BO3MOXKHOE PA3BHUTHE MPOIECCA, a TAK)KE BBIIBUTATH MPEOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.



PatGora ¢ undopmaumeii:

BBISBIISITh HEIOCTATOYHOCTh M M30BITOUHOCTh HMH(OPMALUH, NAHHBIX, HEOOXOIUMBIX JUIS
peLeHHs 3a/1a4H;

BBIOMpPATh, AHAJIM3UPOBATh, CHCTEMATH3MPOBATh M HHTEPHPETHPOBATH  HMH(OPMAIIHIO
Pa3NUYHBIX BUAOB U (POPM NPEIACTABICHUS;

BBIOMpaTh (OpMYy TpencTaBiIeHUS HHGOOPMALMK M WILIIOCTPUPOBATh pEHIaeMble 3aauu
CXeMaMHU, AuarpaMMaMi, HHOH rpaduKoil ¥ NX KOMOMHAIMSIMU;

OLICHUBATh  HAA&KHOCTH  MHPOpPMAIMM 1O  KPUTEPUSAM,  TPEUIOKCHHBIM WM
copMyIHPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

BOCIIPHHUMATh U (OPMYIHPOBATH CYXICHHS B COOTBETCTBHHM C YCIOBHSMH U IEJSIMH
o0IIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCHBMEHHBIX TEKCTaX,
JaBaTh MOSCHEHHSI IO X0y PEIICHHUS 3aa4l, KOMMEHTHPOBATh ITOJIyYCHHBIN PE3ybTarT;

B XO/€ OOCYXICHHUS 33/aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOH TeMbl, MPOOIEMBI,
pemraeMoi 3aJauy, BBICKA3bIBaTh WJIEH, HALCIICHHBIE HA IIOMCK PEIICHHS, COIMOCTAaBISATH CBOU
CY)XICHUSI C CYXKICHUSMH JpPYTHMX YYaCTHHKOB JAuaiora, OOHapyXHBAaTh pa3IMYHe€ U CXOJCTBO
MIO3HIUI, B KOPPEKTHOH (hopMe POPMYTHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHNUS;

NPEACTaBIATh PE3yJAbTaThl PEIICHHs 3a/auyd, OSKCIIEPHMEHTA, WCCIICAOBaHUs, IPOEKTa,
CaMOCTOSITENTLHO BBIOMpATh ()OpMAT BBICTYIUICHHS C YYETOM 3a7ad IMPE3eHTAMH U OCOOCHHOCTEH
ayJUTOPUH;

MOHMMAaTh W WCIOJNB30BaTh TMPEUMYIIECTBA KOMAHJHOM W WHAWBUIAYAIBHOW pabOTHI IpH
pelieHNH y4eOHbIX MaTeMaTHYeCKuX 3ajady, MNPUHUMATh Leldb COBMECTHOW JesTeIbHOCTH,
IUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, pacmpeneisTb Buabl paldoT, OroBapuBaThCA,
00CyX/1aTh MPOLIECC U Pe3ysbTaT paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TIpYMIOBBIX (opmax paboTel (0OCYXIeHHsS, OOMEH MHEHHUH, «MO3TOBbIE
IITYPMBI» ¥ UHBIE); BBIOJHATH CBOIO YacTh pabOTHI U KOOPAMHUPOBATH CBOU JIEHCTBUA C IPYTHMHU
YyieHaMHA KOMAaH[IbI, OIICHUBATh Ka4eCTBO Pe3yiIbTaTa M KayecTBO CBOETO BKJIafa B OOIMIMK pe3ysbTaT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIE yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusauus:

BBISBIIATH MPOOJIEMBI JUIsl PELICHNS B )KU3HEHHBIX M Y4EOHBIX CUTYAIUsIX, OPUEHTHPOBATHCS B
Pa3NIUYHBIX OJX0/AaX MPUHATHUS pelIeHUl (MHANBUAYAIBHOE, TPYIIIIOBOE);

CaMOCTOSITENIFHO COCTaBJIATH IUIaH, airOPUTM peIleHHUs 3ahayd (WIM ero 4acTh), BBIOMpATh
CIOCO0 pelIeHHs C yYETOM UMEIOIINUXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEIICHH ¢ YIETOM HOBOH HH(pOpMAITUH.

CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIAJIETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJSI TIpoliecca M pe3yibTara pEmIeHHs
MaTeMaTHYECKOW 3a/1aui, CAMOMOTHBAIINN U PEIICKCHH;

OpeBUIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HUKHYTh IPH PELICHUH 337a4d, BHOCHUTbH
KOPPEKTHBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE pe3yjbTaTa IESATEIbHOCTH IIOCTABICHHOW M€ M YCIOBUSM,
OOBSACHATH NPUYMHBI JOCTIDKEHHUS WIM HEJOCTIDKCHHS IIeTHM, HaXOJWTh OMIMOKY, JaBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BBIDAKATh OMOIMM MpPU U3YyYCHHH MaTeMaTHYECKHX OOBEKTOB U (HaKTOB, [aBaTh



AMOITMOHAIBHYIO OIEHKY PEIICHUS 3a/1auu.
IHNPEAMETHBIE PE3YJIbTATHI

K koHIty 00y4enust B 7 KJiacce 00y4JarOUIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTAThI:

Yucjia v BbIYMCIEHUS

PannonanbHbIC UnCIa.

[TepexoauTh OT 0 HOM (HOPMBI 3aITMCH YUCETT K APYTroi (MpeoOpa3oBbIBaTh JECATUYHYIO IPOOh
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH B OCCKOHEYHYIO JICCITHYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYpaJbHBIX YHCEJ, MHOXECTBA IIEJBIX YHCE,
MHOECTBA PAIIMOHAJIBHBIX YKCET TIPU PEIICHUU 3a1a4, IPOBEACHUHU PACCYKACHUHN U 10Ka3aTEIbCTB.

[TonuMaTe 1 OOBACHITH CMBICT TO3UIIMOHHOM 3aMMCH HATYPaIbLHOTO YHCIIA.

CpaBHHMBATH U yIOPSAI0UYUBATH PALIMOHATBHBIE YHCTIA.

BremonHsaTe, coyeTras yCTHbIE W THUChMEHHBbIE MPHEMBI, apudMeTHYecKHue MAeUCTBUA C
pallMOHAJIBHBIMU  YKMCJIAMH, MCIOJb30BaTh CBOMCTBAa 4YHCE U MpaBWia JACHCTBUH, NPUEMBI
palMOHAIBHBIX BHIYUCICHUH.

BbINONHATE ACMCTBUS CO CTENIEHIMU C HATypalbHBIMU MOKA3aTEAMH.

Haxoauts 3HaueHUs1 YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINUX PAIIMOHATIBHBIC YHCIIA U CTENEHHU C
HaTypaJlbHBIM T[IOKa3aTejeM, MPUMEHATh pa3HOOOpa3Hble CHOCOObI W MPUEMBI  BBIYUCIICHUS,
COCTABJISITh M OIICHUBATh YHUCJIOBBIC BBIPAKECHHS TPH PEUICHUWH MPAKTUYECKHX 3a1ady W 3a7ad u3
JPYTUX y4eOHBIX MPEIMETOB.

OKpyriaTh 4yuciaa C 3aJaHHOM TOYHOCTBIO, a TAaKXE IO CMBICIY HPAKTUYECKOH CHUTYallHH,
BBIMIOJIHATH IPUKUIKY U OLICHKY pe3yJIbTaTa BHIYMCICHH, OLIEHKY 3HAaUeHHI YHCIIOBBIX BBIPAXKEHUI, B
TOM YHCJIE [IPU PEIICHUH MPAKTHYECKUX 3a]au.

Pemarpe TexcToBBIe 3amauu apUMETHUYECKHM CIOCOOOM, HCIONB30BaTh TAOIHUIBI, CXEMBI,
YEepTEkKHU, APYTHe CPEACTBA MPEACTABICHUS JAHHBIX IPU PELICHUU 3a]1a4.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 3aJlayd, CBS3aHHBIE C OTHOIICHHUEM BEJIWYHH,
MPOTOPIMOHAIPHOCTBIO BEJIMYMH, MPOICHTAMH, UHTEPIPETUPOBATh PE3YJbTATHl PEIICHUS 3adad C
y4€TOM OTpaHUYEHUHN, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX OOBHEKTOB.

JlenumocTh.

Jloka3biBaTh U MPUMEHSTH MIPU PEIICHUH 3a/1ay NMPU3HAKU IeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpu3HaKu 1ETMMOCTH CYyMMBI U TPOU3BE/ICHUS LIETBIX YUCE.

PacknanpiBaTh Ha MHOXUTENHN HaTypaJlbHbIE YUCIIA.

CBOOOIHO OMEpUPOBATh TMOHATUSAMU: YETHOE YHUCIIO, HEYETHOE YHMCIIO, B3aUMHO IPOCTHIC
quca.

Haxomute wamOonpmii oOIME JenuTeNh W HauUMEHbIee o0Ilee KpaTHOE 4Yhcel W
WCIIOIK30BaTh WX MPH PEIICHUH 3aa4, TPUMEHATh anroput™ EBknmma.

OrnepupoBaTh NOHATHEM OCTaTKa MO MOAYJIO, IPUMEHATH CBOMCTBA CPABHEHUH 10 MOJYJIIO.

AuredpanyecKkue BbIpasKeHUs

BripaxeHnus ¢ nepeMeHHBIMHU.

Hcnonp30BaTh anreOpanveckyro TEPMHHOJOTHIO W CHMBOIIMKY, MPUMEHSTH €€ B Mpolecce
OCBOEHUS y4eOHOTO MaTepuaa.

Haxonuth 3HaueHNS OYKBEHHBIX BHIPQKCHUH MPH 3aJaHHBIX 3HAYEHUAX TIEPEMCHHBIX.

Hcnonp30BaTh  TMOHSATHE  TOXKIECTBA, BBIMIOJHATH  TOXKISCTBEHHBIE  TPEeoOpa3oBaHUS
BBIPAXKECHHI, T0Ka3bIBaTh TOXKIECTBA.



MHorousneHsl.

Brimonsate npeoOpa3oBaHUs 1LIEJIOT0 BBIPAKEHHS B MHOTOWIEH INPUBEICHUEM IOJI0OHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BoinonuaTe  nedcTBUs  (CIIOKEHHME, BBIYMTAHHWE, YMHOXKEHHE) C OJHOWIEHaMH U C
MHOTO4JIEHAMH, TPUMEHATH (POPMYJIbl COKPAIIEHHOTO YMHOXEHHUS (KBaapaT U KyO CyMMBbI, KBaJpaT 1
KyO pa3HOCTH, Pa3HOCTb KBaJpaToOB, CyMMa M pa3HOCTb KyOOB), B TOM 4YMCJE JAJs YINPOLICHUS
BBIYMCIICHUI.

OcymiecTBIATh Pa3/10’)KEHNE MHOTOWIEHOB HA MHOXKUTENIN C ITOMOIIBIO BEIHECEHHSI 32 CKOOKH
00I11er0 MHOXKUTEIS, TPYIITUPOBKYU ClIaraeMbIX, IPUMEHsSI (POPMYJIbl COKPAIIEHHOTO YMHOKEHHUSL.

[TpumensaTh TpeoOpa30BaHKsI MHOTOWICHOB JUISL PEIICHUS PAa3JIMYHBIX 337124 U3 MaTeMAaTHKH,
CMEXKHBIX [IPEIMETOB, U3 PEabHON MPAKTUKH.

Hcnonp30BaTh CBOMCTBa CTENEHEH € HaTypaJbHBIMU IIOKa3aTEeNIMU JUId MPeoOpa3oBaHUS
BBIPa)KCHU.

YpaBHeHUs] M HEPABEHCTBA

Pemarbs nuHENHBIE ypaBHEHUS C OIHOW IEPEMEHHON, INPUMEHsS IpaBWiIa IEepexoia OT
HCXOJHOTO YPAaBHEHUs K paBHOCUIBLHOMY eMy. IIpoBepsTs, ABIIAETCSA JIM YUCIIO KOPHEM YpaBHEHHUS.

[TonOupars mpuMepsl map 4Huces, SBJISIOLIMXCSA PELICHUEM JMHEHHOrO ypaBHEHMS C JIByMs
MIEPEMEHHBIMH.

CTpouTh B KOOPIAMHATHOW TNIOCKOCTH TpayK JMHEHHOTO YPaBHEHUS C JBYMs NTEPEMEHHBIMH,
MOJIB3YSICh TPaUKOM, IPUBOIUTH IPUMEPHI PELICHUST YPABHEHUSI.

Pemarp cucreMbl ABYX JHMHEWHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMH, B TOM 4YHCIIE
rpapuyecKu.

CocTaBisATh U pelarh JMHENHOE YPABHEHUE UM CUCTEMY JIMHEHHBIX YPABHEHUH 110 YCIIOBHUIO
3aJ1a4M, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4X MTOJIyYE€HHBIN pe3yJIbTaT.

DOyHKIUHA

Koopnaunats! u rpaduku.

N300pakaTh Ha KOOPAMHATHOM TMPSIMOM TOYKH, COOTBETCTBYIOIIME 33/JIaHHBIM KOOPJMHATAM,
Jy4YH, OTPE3KH, HHTEPBaJIbl, 3aMIUCHIBATH YMCIIOBBIE TPOMEXKYTKH Ha alNredpandeckoM s3bIKe.

OtMmeuaTh B KOOpAMHATHOM TJIOCKOCTH TOYKH IO 3a/1aHHBIM KOOPJIMHATaM.

DyHKIHH.

CrpouTtsb rpaduku TUHEHHBIX (QYHKIMHA.

OnwuceiBaTh C MOMOIIBIO (DYHKIIMHA M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMU: CKOPOCTH,
BpeMsl, pPacCTOSIHUE, [IeHa, KOJINYECTBO, CTOUMOCTbD, IPOM3BOAUTEIILHOCTD, BpeMsl, 00BEM padoThI.

Haxoaute 3HaueHne QyHKIMM M0 3HAYEHUIO €€ apryMeHTa.

[Torumate Tpaduueckuii crmocod TpeAcTaBIeHWs W aHaMM3a HWHPOPMAIUHM, HW3BJICKaTh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB peaIbHBIX MPOLECCOB U 3aBUCUMOCTEH.

Hcnonp3oBath cBoiicTBa (GYHKIUI [UIsi aHanu3a rpadUKoOB peabHBIX 3aBUCUMOCTEN (HYyIH
GYHKIIUM, TPOMEXYTKH 3HAKOIOCTOSHCTBA (YHKIMH, TPOMEXKYTKHM BO3pacTaHUS U yOBbIBaHHS
¢byHK1IMU, HanOOIbIIIee U HAUMEHbIIIee 3HaUeHUs (PYHKITHH).

Hcnonb3oBate rpaduku Ui UCCIEIOBAaHUS MPOIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a/1a4
U3 APYruX y4yeOHBIX MPEJIMETOB U PEATbHOM KU3HH.

K koHiry o0yuenus B 8 kjacce o0y4yaromuics MONyduT CIAeIyIOIUe MPEIMETHBIC Pe3yIbTaTh:

Yuciia 1 BBIYMCICHUSA

UppanuoHaiibHbie Yncia.

[ToHMMaTh 1 UCTIIOIB30BATh IPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOKECTB.



CB00OOIHO OmMEepUpOBaTh TMOHATUSIMH: KBAaJPATHBIM KOPEHb, apU(DMETHUECKH KBaJpaTHBIA
KOpPEHb, HPPALMOHAIBHOE 4YHCJIO, HAaXOIuUTh, OLCHUBATh KBAJpaTHbIE KOPHH, HCHOJB3YS IpHU
HEOO0XOMMOCTH KaJIbKYJIAATOP, BBIMOJHATH MPEoOpa3oBaHMs BBIPAKECHUN, CONEPKAIINX KBaJIpaTHBIC
KOpHH, UCIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp30BaTh HayaJlbHBIE NPEJACTABIECHHUS O MHOXECTBE JEWCTBUTEIbHBIX YHMCEN JUIs
CpPaBHEHHUS, OKPYIJIEHHWS U BBIYHUCICHHUM, H300pakaThb [ACWCTBUTENbHBIE YMCIA TOYKAaMU Ha
KOOPJMHATHOU MPSIMOHA.

Hcnonp30BaTh 3anucy OONBIIMX U MAJbIX YHCEN C TOMOMIbIO JECATHUHBIX Ipo0eil u cTeneHei
yucna 10, 3anuchiBaTh U OKPYIVIATh YMCIOBBIE 3HAYEHUS PEANbHBIX BEIWMYHMH C HCIOJIb30BAHHEM
Pa3HBIX CUCTEM U3MEPEHUM.

JlenumocThb.

CB00OJIHO OnepUpoBaTh MOHATUEM OCTaTKa IO MOAYIIO, IPUMEHATh CBOMCTBA CpPaBHEHUN IO
MOJ1YJII0, HAXOUTh OCTATKU CYMMBbI U IIPOU3BEACHHUSI 110 TaHHOMY MOJYJIIO.

Anredpanyeckne BbIPaKeHUS

Jpo6HO-paliioHalbHbIE BHIPAKEHUSI.

Haxoauth nomycTiumble 3HaYEHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATIBHBIX BBIPAKECHUSAX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATIBLHOM IPOOH.

BremonHATh TpuBeneHUE anreOpanveckux Jpobel K oOmeMy 3HAaMEHATeNlo, CIOXCHHE,
YMHOXXCHHE, JIeJICHUE anredpandeckux apooeit.

BbInonHATE TOXKAECTBEHHbIE TPE0Opa30BaHMsl pallMOHAIbHBIX BBIPAXKEHUH.

[TpumeHsTh peoOpa3oBaHusl BBIPAKEHUM JUIsl PELICHHS pa3iMuYHBIX 3a/ad U3 MaTeMAaTHKH,
CMEXKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Crenenu.

[IpuMeHATh TOHATHE CTENEHH C IeNbIM II0Ka3aTelieM, BBINOIHATE MPEoOpa3oBaHMS
BBIPAKEHU, COAEPIKALUX CTEIIEHU C LIETbIM [T0KA3aTEIEM.

HppanmoHanbHble BEIPAXKEHUS.

Haxomute  gomycTuMble  3HA4eHHMs]  MEPEMEHHBIX B BBIPAXKEHHUSAX,  COZAEpXKaIIUX
apudmeTnyecKue KBapaTHbIE KOPHHU.

BoinonHATe mpeobpa3oBaHus UPPALMOHATIBHBIX BBIPAXKEHUN, UCTIOJIb3YsI CBOWCTBA KOPHEH.

YpaBHeHus1 M HEpaBEHCTBA

Pemats kBagpaTHbIE ypaBHEHUS.

Pemate 1poGHO-palinoHaIbHBIE YpaBHEHHUS.

Pematp nuHeElHBIE YypaBHEHUS C ITapaMETPaMH, HECIIOKHBIE CUCTEMBI JIMHENHBIX YPAaBHEHUH C
napaMeTpamH.

[IpoBoaMTH MCCIEIOBaHUS YpPAaBHEHUN W CUCTEM YpaBHEHHM, B TOM 4YHCI€ C IPUMEHEHHEM
rpaduyecKkux TMpeacTaBiIeHU (ycTaHaBiIMBaTh, MMEET JIM YpaBHEHHE WJIM CUCTEMa YpaBHEHUU
pEelIeHus, €CIIi UMEET, TO CKOJIbKO, U ITpoYee).

[TepexonuTh OT coBeCHON (OPMYIUPOBKH 33aaul K €€ anredpandeckoil MOJENH C MOMOIIBIO
COCTAaBJICHUs YPABHEHUS UJIM CUCTEMBI YPAaBHEHUH, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M MOJIYYEHHBIN pe3ybTar.

ITpuMeHsTh CBOWMCTBAa YMCIIOBBIX HEPABEHCTB MJI CpPaBHEHUS, OLIEHKH, pellaTh JIMHEHHBIE
HEPaBEHCTBA C OJHOM MEepPEeMEHHOW M MX CHUCTEMBI, JaBaTh IrpauyecKylo WLTIOCTPAIIMIO MHOXECTBA
peuIeHUu HEpaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonnmath ¥ UCHOIB30BaTh (HYHKIMOHAIBHBIE MOHATUS U S3BIK (TEPMUHBI, CHMBOJIMYECKHE



0003HAYEHHUs), OMpPENesITh 3HaueHHe (PYHKUMU MO 3HAYEHHUIO apryMeHTa, OIpeNessTh CBONCTBA
¢byHKIMY 10 €€ rpaduKy.

Crpouts rpaduku GyHKIUN , OMMMCHIBATH CBOWCTBA YMCIOBOM (YHKIUU 110 €€ TpaduKy.

K xoniy o0yuenus B 9 kjacce o0y4yaromuics MoNIyduT CIAeIyIOIUe PEIMETHBIE Pe3yIbTaThI:

Yucoa U BbIYUCIEHUSA

CBOOOIHO oOmMepupoBaTh MOHATHUSMU: KOPEHb n-W CTENEHU, CTENeHb C PpalMOHAIBHBIM
MIOKa3aTeNIeM, HAXOAUTh KOPEHb N-U CTENEHHU, CTENIEHb C PAllMOHAIBHBIM [TOKa3aTelIeM, UCTIOIb3YS IPU
HEO0OXOIMMOCTH KaJIbKYJISTOP, IPUMEHATh CBOMCTBA KOPHS n-i CTENEHH, CTENEHU C PallMOHAIbHBIM
MOKa3aTeNIEeM.

Hcnonp30BaTh MOHATHE MHOXKECTBA IEHCTBUTENBHBIX YACEN IIPU PELICHUH 3a]1a4, IPOBEACHUN
pacCyXIE€HHUI U JOKA3aTEIbCTB.

CpaBHUBATh W YNOPSAOYMBATH JCUCTBUTEIBHBIC YMCIIA, OKPYIJIATH JNEHCTBUTENIbHBIC YHUCIA,
BBITIOJIHATH MPUKUIKY PE3yJIbTaTa BEIYMCICHUM, OIEHKY YUCIOBBIX BBIPAKEHUM.

Anredpanyeckne BbIPaKeHUS

CBOOOIHO OMEpUpOBaTH MOHATHEM KBAaAPAaTHOTO TPEXUNIEHA, HAXOAWTHh KOPHU KBaJAPAaTHOTO
TpEXUICHA.

PacknanpiBaTh KBapaTHBIA TPEXUIIECH HA TUHEUHBIE MHOKUTEIH.

YpaBHeHusI 1 HePaBEeHCTBA

Pemarr nuHEHHBIE W KBaJpaTHBIC ypaBHEHUS, YPAaBHCHHS, CBOMSIIUECS K HHM, APOOHO-
paloHaIbHbIE YPaBHEHUSI.

Pemath Hec0XHbIE KBaJIpaTHbIE YPABHEHMSI C TAPAMETPOM.

PemaTe nuHElHbIE HEPABEHCTBA, KBAaIpaTHbIE HEPABEHCTBA, UCIOJIb30BaTh METO UHTEPBAJIOB,
n300pakaTh pEUICHHE HEPAaBEHCTB HA YHCIOBOW MPSMOM, 3alMUCHIBATh PEIICHHE C TOMOIIBIO
CUMBOJIOB.

PemaTte cucteMbl OBYX JMHEWHBIX YpaBHEHUM C JBYMsI NEPEMEHHBIMHU M CHCTEMBI JBYX
YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SIBJIACTCS JIMHEUHBIM.

PemaTe HecmokKHBIE CUCTEMBI HEIMHENHBIX YPABHEHUI C TAPAMETPOM.

[IpyMeHsTh METOJIbl PaBHOCUJIBHBIX MPEOOpa3OBaHUMN, 3aMEHBI MEPEMEHHOM, TpauuyecKoro
METO/J1a TIPY pellIeHUH ypaBHEHUH 3-11 u 4-i1 creneHei.

Pemarb cuctembl JTUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOUAIOLIUE KBaJApaTHOE
HEPaBEHCTBO, M300pakaTh pEIICHHE CHUCTEMbl HEPABEHCTB HA YHUCJIOBOM TpPSIMOMN, 3alMCHIBAThH
pELIEHNE C TOMOILBIO CUMBOJIOB.

Pemate ypaBHEeHUsI, HEPABEHCTBA U UX CUCTEMBI, B TOM YHUCJE C OTPAaHUYEHUSIMU, HAIPUMED, B
LEJBIX YUCIIAX.

[IpoBoauTH MCCleIOBaHUS YpaBHEHUN W CUCTEM YpaBHEHHM, B TOM 4YHCIeé ¢ IPUMEHEHHEM
rpaduyecKkux IMpeacTaBiIeHUil (ycTaHaBiIMBaTh, MMEET JIM YpaBHEHHE WJIM CUCTEMa YpaBHEHUU
pEeIIeHNs, €CII UMEET, TO CKOJIbKO, U ITPOoYee).

Pemarp TekcToBbIE 3ajaul alredpandeckuM crocoOOM ¢ MOMOUIbIO COCTaBICHUS YPaBHEHUIH,
HEPABEHCTB, UX CUCTEM.

Hcnonb3oBaTh ypaBHEHHS, HEPABEHCTBA U UX CHUCTEMBI ISl COCTaBIICHUSI MaTEeMaTHYEeCKOM
MOJIEJIA PeaTbHON CUTYAIlMU WM MPUKIAAHON 3a1a4d, UHTEPIPETUPOBATH MOJYUCHHbIE PE3YIbTaThl B
3aJIaHHOM KOHTEKCTE.

Yucii0BbIe MOCIEA0BATEIBHOCTH U NPOrPecCUm

CB00OOHO oOlepupoBaTh MOHATHUSMU: 3aBUCHUMOCTh, (PyHKIUMs, Tpaduk (QyHKIUH, Tpsmas
MPOTOPITMOHATBHOCTD, JIMHEHHAS (PYHKIHsA, oOpaTHas MPOMOPIIMOHATILHOCT, MMapadosa, rumepoora,



KYCOYHO-3a/laHHast (QyHKIIHSL.

Hccnenoate ¢(yHkimio mo e€ rpaduky, ycTaHaBIMBAaTh CBOMCTBa (yHKIUMHA: 00macTh
OTIpeJIeJIeHUs, MHOKECTBO 3HAUYCHUH, HYIH (DYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHWs W YObIBaHMSA, YETHOCTb M HEYETHOCTh, HaWOOJbIIEE W HAUMEHbIEE 3HAYCHUS,
ACHMIITOTHI.

Pacrnio3HaBaTh KBaJpaTHUHYIO (QYHKLHUIO IO (OpMyJie, IPUBOAUTh IMPUMEPHl KBaJApPaTUYHBIX
GyHKUMN U3 pealbHOM KU3HU, GU3UKU, TEOMETPUH.

OnpenensaTh MnoyiokeHHEe TIpaduKka KBaApaTUUHOW (QYHKUMHM B 3aBUCUMOCTH OT €€
K02 (D PHUITUEHTOB.

Crpouth rpaduk KBaapaTHyHON (YHKIHHU, ONMUCHIBATH CBOMCTBA KBAJAPATHYHON (YHKIHU IO
e€ rpaduky.

Hcnonb3oBaTh CBOKWCTBA KBAAPATHUHON (DYHKIIMH JIJIsl PEIICHUS 3aa4.

Ha nmpumepe kBagpaTnyHOi GyHKINU CTpOUTH rpaduk QyHKIUM y =af(kx + b) + ¢ ¢ TOMOIIBIO
npeoOpazoBanuii rpaduka GyHKIUU y=f{x).

WnmtocTpupoBaTh ¢ MOMOIIBIO Tpaduka peabHyI0 3aBUCHUMOCTb HWJIM IPOLECC MO UuX
XapaKTepUCTUKAM.

Apudmernyeckasi U reoMeTpuYecKas Nporpeccuu

CBoOomHO  omepupoBaTh  MOHATUSAMHU:  IOCIENOBATEIBHOCTh,  apudmMeTHdeckas |
reOMETPHUECKas IIPOTPECCHH.

3amaBaTh IOCIIEAOBATENILHOCTH Pa3sHBIMH  CHOCOOAMH: OIMCATEIbHBIM, TAaONWYHBIM, C
MOMOIIBIO (POPMYJTBI 7-TO WICHA, PEKYPPEHTHBIM.

BBINONHATE BBIUMCIEHUS] C HUCMHOJb30BaHUWEM (GOpMyJI n-TO wieHa apudmMeTudeckol u
reOMETPHUECKON MPOrpeccuii, CyMMBI NEPBBIX 71 YJICHOB.

N300pakaTh WieHbl NOCIEI0BATEIbHOCTH TOYKAMH Ha KOOPJUHATHON TIOCKOCTH.

Pemate 3asaun, CBA3aHHBIE C YMCIOBBIMH IOCIEIOBATEIbHOCTSIMM, B TOM YHCIIE 33Ja4d U3
peanbHOM JKHU3HHU (C UCTIONB30BAHUEM KAJIBKYIATOPA, HUPPOBBIX TEXHOJIOTHU).

Pacno3naBate W TPHUBOAWUTH NPUMEPHl KOHEYHBIX W OECKOHEYHBIX IOCIIE0BATEILHOCTEH,
OTpaHUYEHHBIX IIOCJIEI0BATEIbHOCTEM, MOHOTOHHO BO3PAaCTaAOIINX (yObIBarOIINX)
IIOCJIEI0BATEIbHOCTEM.

HmeTp mpencTaBiIeHHE O CXOIUMOCTH TMOCJIEIOBATENBHOCTH, YMETh HAXOAWUTh CyMMY
0eCKOHEeUHO yOBIBAIOIIEH reOMETPUUECKOM MPOrPECCHH.

[TpuMeHsATH METOJ] MaTeMaTUYECKON MHIYKIIMK TIPU PEIICHUH 3a/1a4.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue KoJsnyecTBO 4acoB DJIeKTPOHHbIE CHHCOK HTOTOBBIX IVIAHMPYEMbIX Cnoco0 oneHkun
n/n pa3aesioB U TeM Bcero Kontpo IMpakrtn (undposbie) pe3yJbTATOB € YKa3aHUEM 3TANO0B UX HTOTOBBIX
NMPOrpamMmbl JIbHBIE YecKHe oOpa3zoBaTe/ibHbIE ¢popmupoBanus IJIAHUPYEMBIX
padoTel  padoThI pecypceel pe3yabTaToB
1 YUCITA U 11 1 bubnuotexa [JOK [TepexoauTh OT OJHOHN (POPMBI 3aMMUCH YHCET K KonTposbnas
BBIUMCJIEHUA. https://m.edsoo.ru/77e09b13 ' apyroii. pabora.

Pammonansibie uncia
(moBTOpEHUE)

Hcnonb30BaTh NOHITHS MHOKECTBA
palLOHAaIbHBIX YKCEI TP PELICHUH 3a/ady,
IIPOBEJCHHH.

IToHuMaTh U OOBSICHATH CMBICI TO3ULIMOHHON
3alMCH HAaTYpaJIbHOTO YHCIIa.

CpaBHUBATh U YNOPSAJOYNBATH PALIMOHAIBHBIE
yucIna.

BoInonHATh, coyeTas yCTHbIE U THCbMEHHBIE
puEMBI, apu(MeTHIeCcKue IeHCTBUS C
paloOHaIbHBIMU YHCIIAMU, UCIIOJIb30BaTh
CBOMCTBA YUCEJI U NPAaBUJIA JECHCTBUN, IPUEMBI
palMOHaIbHBIX BBIYMCICHUH.

BbInonHATE AEUCTBHSI CO CTENEHSIMU C
HaTypaJIbHBIMU I10KA3aTENSIMHU.

HaxoauTh 3Ha4€HNs YMCIOBBIX BBIPAXKEHUH,
CoJIeprKalliX pallMOHAIbHbIE YNCIIA U CTETIEHH C
HaTypaJIbHBIM MOKa3aTelleM, IPUMEHSTh
Pa3HOOOpa3HbIE CTIOCOOBI U IPUEMBI
BbruncaeHus. OKpyTisTh 4ucia ¢ 3aJaHHOM
TOYHOCTBIO. PeliaTe TEKCTOBBIE 3a/1a4u



https://m.edsoo.ru/77e09b13

apuMeTHIecKuM CrIocoO0M, HCIIOIH30BATh

TaOJIHIIBI, CXEMBI, YEPTEIKH, PYTUE CPEICTBA
MPEJCTABIICHHS JAHHBIX MPU PEIICHUH 3a]1a4.
Pemrate mpakTHKO-OpUEHTUPOBAHHBIC 33/1a4H.

OYHKIUUN.
Koopaunatse! u
rpaduku. DyHKIIHHA

17

bubmnoreka LIOK
https://m.edsoo.ru/77e¢09b13

N306pakaTh Ha KOOPAWHATHOM MPSIMOI TOYKH,
COOTBETCTBYIOILIME 3aJaHHBIM KOOpAUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATh
YHCIIOBbIE MPOMEKYTKH Ha alre0panyeckom
SI3BIKE.

OTmeuaTh B KOOPIMHATHOM MIOCKOCTH TOYKH 110
3aJlaHHBIM KOOpJUHATaM.

OnwuceIBaTh ¢ MOMOILIBIO (PYHKIIUI H3BECTHBIC
3aBUCHUMOCTH MEXy BETUUMHAMU: CKOPOCTb,
BpEMsl, pacCTOSIHUE, 11EHA, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENLHOCTD, BpeMsl, 00BEM
paloThI.

HaxoauTe 3HaueHue (pyHKIMK MO 3HAYEHUIO e€
apryMeHTa.

ITonumaTs rpadudeckuii cnocod npeacTaBiIeHUs
U aHaJIn3a UH(opManuu, U3BIEKaTh U
MHTEPIPETUPOBATh HHPOPMALIHIO U3 TPapUKOB
peaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.
Hcnons3oBath cBoOicTBa PYHKIUHN IS aHATIK3a
rpaduKOB peabHbIX 3aBUCUMOCTEH (HYIH
(YHKINH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA
(GyHKLINHU, TPOMEXYTKH BO3pacTaHUS U
yObIBaHUs (GYHKLINHU, HAUOOJIbIIIEE U
HauMEHbIIIeE 3HAYCHUS (QYHKITHN).
Wcnonb3oBate rpaduku 11 Hccae10BaHUS
MIPOLIECCOB U 3aBUCUMOCTEH, MPU PELICHUH

KoHntposbHas
paborta.



https://m.edsoo.ru/77e09b13

3a/1a4 U3 JIPYyrux y4eOHbIX MPEJAMETOB U
peaTbHOM KU3HH.

AJI'TEBPAYECKUE 7 bubnuorexa HOK Ucnonw3oBars anredbpanyeckyro TepmuHonioruto  [Iposepounas
BbIPAKEHUA. https://m.edsoo.ru/77e09b13 = 1 cUMBOJIMKY, MPUMEHSTH €€ B IIpoliecce pabota
Beipaxkenus c OCBOCHHUSA y4eOHOT0 MaTepuaia.
[IEPEMEHHBIMU Haxonute 3HaueHMs1 OyKBEHHBIX BBIPa)KEHHI

IIPY 33JaHHBIX 3HAUYEHUAX EPEMEHHBIX.

Hcnonp30BaTh NOHATHE TOXKAECTBA, BBHITOIHATh

TOKECTBEHHbIE IPE0Opa30BaHUs BEIPAXKEHU,

JI0Ka3bIBaTh TOKIECTBA.
YPABHEHUSA U 10 bubnuotexa [JOK Pemate nuHeliHbIe ypaBHEHUS C OJHOMN KonTposbnas
CHUCTEMBI https://m.edsoo.ru/77e09b13 = nmepemeHHOI, MPUMEHSIS IPAaBUIIA NIEPEX0/1a OT paborta
YPABHEHUII. HUCXOJHOI'O YPaBHEHUS K PABHOCUIIBHOMY EMY.
Jlunelinble ypaBHEHUS [IpoBepsATs, SBIISETCS U YUCIO KOPHEM

YpaBHEHMSL.

CocTaBnsTh U pelaTh JINHEHHOE YpaBHEHHUE 110

YCIIOBUIO 33J1a4l, UHTEPIIPETUPOBATH B

COOTBETCTBUH C KOHTEKCTOM 33/1a4U

ITOJTyYEHHBIN pe3yJIbTar.
UUCIIA 1 6 bubnuoreka [JOK BbINonHATE AEUCTBUSA CO CTENEHIMU C IIpoBepounas
BBIUMCJIEHUA. https://m.edsoo.ru/77e09b13 ' HaTypadbHBIMHU TTOKA3aTEIISIMHU. pabota
CreneHsb ¢ HaTypaJIbHBIM
MoKa3areieM
AJI'EBPAYECKHUE 23 bu6mmoreka [IOK BrImonHATe peoOpa3oBaHus LEI0ro KonTponbHas
BBIPAKEHUAL. https://m.edsoo.ru/77e09b13 = BbIpaskeHUSI B MHOTOUJIEH NIPUBEICHUEM pabora
MHorousneHsl MO/I00HBIX CIIaraeMbIX, PAaCKPhITHEM CKOOOK.

BrimonHsaTe AeiicTBUA (CIOXKEHNE, BEBIUUTAHKE,
YMHOKEHHE) C OJTHOWICHAMH U MHOTOWICHAMHU
JUISL YIIPOILIEHUS BBIYMCIICHHIA.



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

Ocy1ecTBIATh pa3i0KEeHNE MHOTOWIEHOB Ha
MHOYKUTEIH ¢ IOMOILbIO BBIHECEHHUS 32 CKOOKHU
00I11€r0 MHOXKHTEINS, TPYIITUPOBKHU CIIaraeMbIX.
[IpumMeHnsaTH IpeoOpa3zoBaHKs MHOIOWIECHOB IS
pELIeHNs Pa3IMYHbIX 3aJa4 U3 MaTEMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEAbHON IPAKTUKU.

AJITEBPAMYECKHUE 14 bubmuorexa [JOK [IpuMeHaTh GOPMYITBI COKPAIIEHHOTO KonTponbnas
BbIPAXKEHUA. https://m.edsoo.ru/77e09b13 = ymHOXkeHUs (KBaApaT U KyO CyMMBI, KBapaT 1 paboTta
DopmyIbl Ky0 pa3HOCTH, pa3HOCTh KBaIpaTOB, CyMMa U
COKpaIEHHOTO pa3HOCTh KyOOB), B TOM YHCIIE 7Sl YIIPOILIECHUS
YMHOXKCHHS BBIYHCIICHUM.

OcyIecTBISTh Pa3IOKEHNE MHOTOWICHOB HA

MHOKHTEJIH MPUMEHSST (POPMYJITBI COKPAMEHHOTO

YMHOKEHHSI.

[IpumensTH MpeoOpa3zoBaHKsl MHOTOWICHOB IS

pELICHUS PAa3IMYHbIX 337a4 U3 MaTEMaTUKH,

CMEXHBIX MTPEAMETOB, U3 PEATbHON IPAKTUKH.
UUCIIA U 10 bubmuotexa [JOK Jloxa3pIBaTh M TPUMEHSTH IPU PELICHUHN 33734 [TpoBepounas
BBIYMCJIEHUAL. https://m.edsoo.ru/77e09b13 = mpusnaku genumoctu Ha 2,4, 8, 5, 3,6, 9, 10, pabota
JlenumocTb 11, npu3HaKku 1€TMMOCTH CYyMMBI U

MPOU3BEICHHUS LENBIX YUCET.
PackitagpiBaTh Ha MHOXKUTEINN HATYpaJIbHbIE
qyuca.

CB00OIHO ONIEpPUPOBATH MOHATHSAMU: YETHOE
YHUCIJI0, HEYETHOE YUCIIO, B3aUMHO MPOCTHIE
qucIna.

Haxomuts HOK u HO/I uncen u ncnonp3oBaTh
WX TIpH pereHnu 3aaa4. OnepupoBaTh
TOHATHEM OCTaTKa M0 MOAYJIO, IPUMEHATH



https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

CBOWCTBA CPAaBHEHUH 110 MOAYIIIO.

9 | ®YHKUUMN. JIuneitnas 16 bubnmnoreka HOK CrtpouTth rpadviky TMHEHHBIX )YHKITHI. KontponbHas
byHKIUS https://m.edsoo.ru/77e09b13 = HaxomuTs 3HaueHHE GYHKIIUU 10 3HAYCHUIO €€  paboTa
apryMeHTa.
Hcnonb3oBath CBOMCTBA (PYHKIIMIA JTSI aHATTH3a
rpauKOB peabHBIX 3aBUCUMOCTEH (HYIH
(yHKIIUY, TPOMEKYTKH 3HAKOMOCTOSHCTBA
(GyHKIIUHM, TPOMEKYTKH BO3PACTAHUS U
yObIBaHUS HYHKIIMH, HAUOOJIbIIIEE U
HauMeHbIIIee 3HaYCHUS PYHKIINHN).

10 YPABHEHUA U 14 bubnuotexa [JOK [ToxOupath MpUMEpPHI Map YUCEI, ABISIONTUXCS KonTposbnas
CUCTEMBI https://m.edsoo.ru/77e09b13 = pemieHneM TMHEWHOTIO ypaBHEHUS C IBYMs pabota
YPABHEHU. MePEMEHHBIMU.

Cucrembl TUHEHHBIX Ctpouth B KOOPAMHATHOHN MIIOCKOCTH Ipaduk

ypaBHEHHI JUHEHHOTO ypaBHEHUS C IBYMsI IEPEMEHHBIMU,
MOJIB3YSICh TPAaUKOM, IPUBOIUTH IIPUMEPHI
pelIeHus ypaBHEHHS.
Pemrate cucreMsl IByX JTMHEHHBIX YPABHEHUH C
JIBYMsI TIEDEMEHHBIMH, B TOM YHUCIIE TpapuIecK.
CocTaBndTh U pemaTh CUCTEMY TUHEHHBIX
YpaBHEHMI MO YCIOBUIO 3aj1auH,
UHTEPIPETHPOBATH B COOTBETCTBHHU C
KOHTEKCTOM 3aJ1a4ui TOJy4YE€HHBINH pe3ysbTarT.

11  IloTopenwue, 8 bubmmotexa [JOK [TpoBepounas
o0o01ieHue, https://m.edsoo.ru/77e09b13 pabora
CUCTeMAaTH3alus 3HAHHHA

OBUIEE KOJIMYECTBO 136

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/77e09b13
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8 KVIACC

Ne HaumenoBanue KounyecTBO 4acoB DJIeKTPOHHbIE CHHCOK HTOTOBBIX IVIAHMPYEMbIX Cnoco0 oneHkun
n/n pa3aesioB u TeM Bcero Kontpo IMpakrtn (undposbie) pe3yJbTATOB € YKa3aHUEM 3TANO0B UX HTOTOBBIX
NPOrpaMmblI JIbHbIE YeCKHe o0pa3oBare/ibHbIE ¢opmupoBanus IUIAHUPYeMBbIX
padoTbl padoThI pecypchbl pe3yjabTaToB
1  YPABHEHHMA U 20 1 bubmuorexa [JOK [IpumeHsATH CBOMCTBA YHCIIOBBIX HEPABEHCTB KonTponbnas
HEPABEHCTBA. https://m.edsoo.ru/6d40b704 = mist cpaBHEHM S, OLICHKH, pelIiaTh JTMHEHHBIC pabora
HepasencrBa HEPABEHCTBA C OJHOU MEPEMEHHON U UX
CUCTEMBI, 1aBaTh I'pa)UUECKYI0 WILTIOCTPALIUIO
MHOECTBA PEIICHU HEPABEHCTBA, CUCTEMBI
HEPaBEHCTB.
2 YUCIA U 17 1 bubnnoreka [JOK [ToHMMaTh U UCTIOJIB30BATH IPEACTABICHUS O KonTponbnas
BBIUWCJIEHUA. https://m.edsoo.ru/6d40b704 = pacmIMpeHUH YUCIOBBIX MHOYKECTB. pabora

KBagpartsslii KOpeHb

CB000OIHO ONIEpPUPOBATH TOHATHSIMHU:
KBaJ[paTHBIA KOPEHb, apu(hMETHIECKUI
KBaJPAaTHBIN KOPEHB, UPPALMOHAIBHOE YUCIIO,
HaXOJUTh, OLICHUBATh KBAJApaTHbIE KOPHH,
UCHOJb3Ys IPU HEOOXOIUMOCTH KAJIBKYIATOP,
BBINOJIHATH IPE0Opa30BaHUs BEIpaXKEHU,
coJepaKallMX KBaJApaTHbIE KOPHU, UCIIOIb3Ys
CBOMCTBA KOpHEM.

Hcnons30BaTh HavaabHbIE NPEACTABICHUS O
MHOYECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHUs, OKPYTJIEHUS U BBIYMCIICHHM,
n300pakaTh JIeHCTBUTENBHBIE YHCTa TOUKAMH Ha
KOOPAMHATHOU IIPSMOM.

Hcnonp30BaThk 3anMcy OONBIINX U MAJIBIX YHCENT
C TMIOMOIIBIO JIECATUYHBIX Apo0el U cTenenei
yucna 10, 3anuceIBaTh U OKPYIJISITh YACIOBBIE



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

3HA4YCHHA PCaJIbHBIX BCJINMYHH C
HCIIOJIb30BAHHUEM PA3HBIX CUCTEM HSMCpCHHﬁ.

YPABHEHUA 1
HEPABEHCTBA.
KBagparusle ypaBHEHUA

17

bubmnoreka LIOK
https://m.edsoo.ru/6d40b704

Pemate kBagpaTHbIE ypaBHEHUS.

[IpoBoauTh HCCIENOBAHNS YPABHEHUN U CUCTEM
YpaBHEHUH, B TOM YHUCJIE C IPUMEHEHUEM
rpadUuecKuX MpeAcTaBlIeHUH (YCTaHABIINBATS,
HMMEET JIM YpPaBHEHUE WIIM CUCTEMA YpaBHEHUH
pelieHus, €CIIM UMEET, TO CKOJIBKO, M IPOYee).
[Tepexoauthb OT CIOBECHOI POPMYTUPOBKH
3a/1a4u K € aareOpandecKon MOIEIH ¢
IMOMOIIBIO COCTABJICHHS YPaBHEHHUS WU
CHUCTEMbl YPABHEHU, UHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3aJaun
ITOJIyYEHHBIN pe3yJIbTar.

KoHntposbHas
pabora

AJITEBPAMYECKUE
BBIPAXKEHU .
JpoGHo-parnoHanbHbIe
BBIPpAXKCHUA

YPABHEHUSA U
HEPABEHCTBA.
JpoGHO-parmoHanbHbIE

17

19

bubmuorexa [JOK
https://m.edsoo.ru/6d40b704

bubmuorexa [JOK
https://m.edsoo.ru/6d40b704

Haxoauts nonycrumbie 3HaUEHUS IEPEMEHHBIX
B JIpOOHO-PAIIMOHATIEHBIX BHIPAKCHUSX.
[IpumeHATh OCHOBHOE CBOMCTBO PallMOHAIBHOMN
Jpoowu.

BrinonHsaTe puBeeHNE aNredpandeckux
Ipobeii k 00IIeMy 3HaMEHATEeII0, CII0KEHHE,
YMHOXEHHE, JielIeHne anredpandeckux ApooOei.
BoINONMHATE TOXKAECTBEHHBIE TPEOOPA30BAHUS
palMOHATBHBIX BBIPAKEHUM.

[IpumensTh mpeoOpa3zoBaHMs BEIPAXKESHUN IS
pelieHust pa3IuvIHbIX 3a7a4 U3 MaTEMaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATLHON TPAKTUKH.

Pemmate 1poOHO-paliioHaIbHBIE YPaBHEHHUS.

KonTponbhas
paborta

KonTponbHas
pabota



https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704
https://m.edsoo.ru/6d40b704

YpaBHEHUSA

6 OYHKIHWU 15 bubmuorexa [JOK [ToHuMaTh 1 UCTIOIB30BATh (PYHKITMOHAIBHBIC KontponbHas
https://m.edsoo.ru/6d40b704 1OHATHUSA U SI3BIK (TEPMUHbBI, CUMBOJINYECKHE pabora
0003HaYCHHST), ONPEICIATH 3HAUYCHHE (DYHKIIUN
10 3HAYEHHUIO apryMEHTa, ONPEAEIATh CBOMCTBA
¢byHKIMYN IO e€ rpaduKy.
Crpouts rpaduku GyHKIUH, ONUCHIBATH
CBOWCTBA YUCIOBOM (PYHKLIUU 110 €€ rpaduKy.

7 | AJITEBPAUYECKUE 14 bubnuotexa [HOK [IpumeHATh NOHATHE CTENEHU C LEIBIM [IpoBepounas
BbIPAXKEHUA. https://m.edsoo.ru/6d40b704 moka3arenem, BEITIOIHATH IPeOOpa3OBaHUS pabora
Crenenu BBIPAXEHUM, COIEPIKALIUX CTENEHH C LIEIbIM

MOKa3aTeseM.

WppannoHaibHble BBIpaKeHUSL.

HaxoauTe nomycTuMble 3Ha4eHUs IEPEMEHHBIX
B BBIPOKEHUSX, COAEPIKAIIUX apupMeTHUYECKHe
KBaJIpaTHbIE KOPHHU.

BoinonHATe peobpazoBaHus UppaloHaATbHBIX
BBIPa)KEHU, UCIOJIb3Ysl CBOWCTBA KOPHEH.

8§ UHUCIIAU 7 bu6nuoreka [IOK CB0060HO OnIEepUpPOBATh MOHITHEM OCTATKA MO KonTponbHas
BBIYMCIIEHMAL. https://m.edsoo.ru/6d40b704 Moaynto, IPUMEHATH CBOWCTBA CPABHEHUH 110 pabota
JlenumMocThb MOJ1YJII0, HAXOJUTh OCTATKU CYMMBI U

MIPOU3BEACHHUS 10 JAHHOMY MOJYJIIO.

9  lloBTOpeHue, 10 bu6mmoreka [IOK KonTponbHas
o0o01eHue, https://m.edsoo.ru/6d40b704 pabora
cucTeMaTh3alus 3HaHUH

OBIIEE KOJIMYECTBO 136 [IpoBepounas

YACOB I10 [TIPOT'PAMME pabota
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9 KJIACC

Haumenosanue
pa3aesioB U TeM
NMPorpamMmbl

OYHKINN

KoanyecTBo 4acoB

Bcero Konrpo IIpakTn
JbHbIE YecKue
padoTel  padoThI

25 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTeJibHbIE
pecypchl

bu6nmoreka [IOK
https://m.edsoo.ru/133deaba

Cnmcok UTOroOBBIX MJIAHUPYEMBbIX
pPe3yJIbTaTOB € YKa3aHUEM 3TaNoB UX
¢dopmupoBanus

CB00OIHO ONIEpPUPOBATH MOHATHIMHU:
3aBUCUMOCTH, QYHKIIUS, Tpaduk QyHKIINH,
psiMasi MPOTIOPIIMOHAITBHOCTb, JIMHEHHAS
¢GbyHKIMA, 0OpaTHAst MPONOPIIMOHATEHOCTD,
napaboJa, rurepoosia, KyCOUHO-3aJaHHas
GyHKIHSA.

UccnenoBats pyHkuuio no e€ rpaduky,
yCTaHaBIMBAaTh CBOMCTBA (PyHKUUI: 00TIaCTh
oTpezeNeHus], MHOXKECTBO 3HAYCHHH, HYITU
(GyHKIIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,
MIPOMEXYTKH BO3pACTaHUS W YOBIBAHUS,
YE€THOCTh M HEYETHOCTD, HANOOJIBIIIEE U
HauMEHBIIICE 3HAYCHUS, ACUMIITOTEHI.
Pacrio3naBath KBaJpaTHUHYIO (PYHKIIHIO TIO

(dopmyIie, IpUBOINUTH MPUMEPHI KBAJPATHUHBIX

(GyHKUIMN U3 peallbHOM KU3HM, HU3UKH,
TeOMETPHH.
OmnpenensTs MojioxkeHue rpapuka

KBaJIpaTUYHOM (PYHKIIMH B 3aBUCUMOCTH OT €€

K03 PULIHEHTOB.
Ctpouts rpaduk KBaApaTUIHON (YHKIIIH,

OIMCHIBATh CBOMCTBA KBAIpaTUUHON (PyHKINN

o e€ rpaduky.
Hcnonb30Bars CBOKCTBA KBAAPATUIHON

Cnoco0 oneHkn
HTOTOBBIX
MJIAHUPYEMBIX
pe3yJabTaToB

KonTponbnas
pabora



https://m.edsoo.ru/133deaba

YPABHEHUSA 1
HEPABEHCTBA.
KBanpathbie
HEpPaBEHCTBA

YPABHEHUA 1
HEPABEHCTBA.
YpaBHeHHUs], HEpABEHCTBA
U UX CUCTEMBI

15

25

bubmuorexa [JOK
https://m.edsoo.ru/133deaba

bubmuorexa [JOK
https://m.edsoo.ru/133deaba

(GyHKINU 1715 peIIeHus 3a/1a4.

Ha npumepe kBagipaTU4HON (YHKIIUU CTPOUTH
rpaduk Gynkuu y =af(kx + b) + ¢ ¢ ToMOIIBLIO
npeobOpaszoBanuii rpaduka GyHKIUN y=f(x).
NnmocTpupoBaTh ¢ TOMOIIBIO Tpaduka
peanbHyI0 3aBUCUMOCTD HITH MPOLIECC MO UX
XapaKTEPUCTHKAM.

Pemath kBagpaTHBIE HEPABEHCTBA,
HCIOJIb30BaTh METOJI MHTEPBAJIOB, H300paxarh
pellieHne HepaBEHCTB Ha YKCIOBOM MPSIMOH,
3aMUCHIBATh PEIICHUE C TTOMOIIbIO CUMBOJIOB.

Pemiate cucteMsl ABYX JTMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U CUCTEMBI IBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE
SIBJISICTCS JIMHEHHBIM.

Pemath HeclIOKHBIE CHCTEMEI HEJTMHEHHBIX
YPaBHEHUH C IapAMETPOM.

[IpuMeHATh METOIbI PABHOCUIILHBIX
npeoOpazoBaHmil, 3aMEHbI IEPEMEHHOM,
rpaduuecKoro MeToa Mpu pelieHn: YpaBHEHUH
3-1i u 4-1i cTeneHel.

Pemiate cucteMbl IMHEMHBIX HEPABEHCTB,
CHUCTEMbI HEPABEHCTB, BKIIIOUAIOIINE KBAIPATHOE
HEPaBEHCTBO, N300pakaTh PEIICHUE CUCTEMBI
HEpPABEHCTB Ha YMCJIOBOUW MPSIMOM, 3alTUCHIBATH
pelieHue ¢ MOMOIIBI0 CUMBOJIOB.

Pemiate ypaBHeHUs, HEPABEHCTBA U UX CUCTEMBI,
B TOM YHCJI€ C OTPAaHUYCHUSIMHU, HAIIPUMED, B
LICNIBIX YKCIaX.

KonTponbhas
paborta

KonTponbhas
paborta



https://m.edsoo.ru/133deaba
https://m.edsoo.ru/133deaba

[IpoBOMTH HCCIIEIOBAHUS YPABHEHUN U CUCTEM
YPaBHEHHUN, B TOM YHCJIE C IPUMEHEHUEM
rpadu4ecKux MpeCTaBICHHM.

Pemate TekcTOBBIE 331aUK aIredpanuecKum
CIOCOOOM C ITOMOIIbIO COCTABJIEHUS YPaBHEHUH,
HEPABEHCTB, UX CUCTEM.

Hcnons30BaTh ypaBHEHUs, HEPABEHCTBA U UX
CUCTEMBI JIJIs1 COCTABJIICHUSI MaTEMaTUYECKON
MOJIETIY PEATbHOM CUTYallMH WJIN MPUKIATHON
3a/1a4d, HUHTEPIPETUPOBATH NIOJIYYCHHBIE
pe3yJIbTaThl B 3alaHHOM KOHTEKCTE.

UMCJIOBBIE
[NOCJIEAOBATEJIBHO
CTHU U ITPOI'PECCUU

25

bu6mmoreka [IOK
https://m.edsoo.ru/133deaba

CB000OIHO ONIEpPUPOBATH MOHATHSIMHU:
MOCTIeIOBATEIBHOCTD, apu(METHIECKAS U
reoMeTpHuyecKas Iporpeccuu.

3ajaBaTh NOCIEI0BATEILHOCTH PA3HBIMU
crioco0amM: OMMCaTEeNbHBIM, TAOJIMYHBIM, C
MOMOIIBIO (POPMYJIBI 7-TO UJIEHA,
PEKYPPEHTHBIM.

BBINOSHATE BBIUMCIIEHUS ¢ UCIOJIb30BAHUEM
dbopmyn n-ro uneHa apupMeTUIECKON U
T€OMETPUUYECKON ITPOTrPECCUI, CYMMBI IIEPBBIX 71
YJIEHOB.

N300paxaTh 4iaeHbl NOCIEA0BATEIbHOCTH
TOYKAMH Ha KOOPAMHATHOM IJIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIE C YHCIIOBBIMU
IIOCJIEZI0BATEIBHOCTSMH, B TOM YHCJIIE 3a7a4 U3
peaIbHOM JKU3HHM (C UCTIOIb30BAHUEM
KaJIbKYJSITOPa, HU(POBBIX TEXHOJIOTHUIN).
Pacrio3naBathk ¥ IpUBOAUTH TPUMEPHI KOHEUHBIX
1 0€CKOHEYHBIX IMOCIIeIOBATEIIHHOCTEH,

KoHntposbHas
pabora



https://m.edsoo.ru/133deaba

OTpPaHUYEHHBIX TTOCIIEIOBATEILHOCTEH,
MOHOTOHHO BO3pacTaromux (yObIBAIOIINX )
MOCIIeI0BATENbHOCTEH.

Nwmets npeacTaBieHne 0 CX0QUMOCTH
MOCIIEZIOBATEILHOCTH, YMETh HAXOAUTh CYMMY
0eCKOHEUHO yOBIBAIOIIECH reOMETPUIECKOM
MIPOTPECCHUHU.

[IpumenaTs METOA MATEMATUYECKOW HHAYKIIUN
TIPY PEIICHUN 33]1a4.

5 AJITEBPAMYECKUE 12 bubanoreka [JOK CBo0OoHO onepupoBaTh MOHATHEM KBaapaTHoro = KoHTponbpHas
BbIPAXKEHUA. https://m.edsoo.ru/133deaba = TpéxuneHa, HAXOAUTH KOPHHU KBAIPATHOTO pabora
Crenens c TpEXUWICHA.
palMoHaTbHBIM PacknanpiBath KBagpaTHBIA TPEXUIICH HA
[IOKa3aTeleM JUHEHHBIE MHOXKUTEIIH.

6 IloBropenue, 34 bubnmnoreka [JOK KontponbHas
o0o0b1IeHue, https://m.edsoo.ru/133deaba paborta
CHCTEMAaTH3aINsI 3HAHUH

OBUIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME
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