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1. HOACHUMTEJIBHASA 3AIIMCKA

[Mporpamma «O/1.01.04.02 AnreOpa», SBISIONIASCS YaCThIO OCHOBHOM MPOQecCHOHAITBHON
00pa3oBaTeNbHONW MPOTPAMMBI CPEIHETO MPO(PECCHOHATBHOTO 00pa30BaHMUs, UHTETPUPOBAHHON C
00pa30BaTeILHBIMKU TPOTPAMMaMH OCHOBHOTO OOIIEr0 M CpeaHero oO0Imero oO0pa3oBaHHs I10
creranbrocTd  53.02.03 MHCTpyMEHTaIbHOE HCHOJHUTEIBCTBO (IO BHIaM HWHCTPYMEHTOB),
cocraBiieHa cootBeTcTBrHU ¢ TpeboBanusMu @I'OC ocHOBHOTO 001IETO 00pa30BaHUSL.

1.1. O0mas xapakTepucTHKA y4eOHOH AN CUMIIMHBI «AJIredpa»

B crpykType mporpammel ydeOHOTO Kypca «Aniredpa» OCHOBHOE MECTO 3aHHUMAIOT
COJIEPXKATEIHPHO-METOMYECKUE JTUHUU: «YHClIa U BBIYUCICHUD», «ANTEOpandecKue BBIPAKECHU,
«YpaBHEHMS U HEpaBEHCTBaY, «DyHKIMW». Kaxas u3 3Tux coaepKaTeabHO-METOANYECKUX JTUHUN
pa3BUBAETCS HA MPOTHKEHUU TPEX JIET U3yUEHUS Kypca, B3aUMOJICHCTBYS C IPYTUMU €r0 JIMHUSIMHU.
B xoxe wu3yuenus ydeOHOTO Kypca OOydYaIOMIMMCS TPUXOIUTCS JIOTHUECKH PacCyXKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M C ATUM B Mporpammy yueOHOTO Kypca
«Anrebpa» BKIIOUEHBI HEKOTOPBIE OCHOBBI JIOTHKH, MIPEICTABICHHBIC BO BCEX OCHOBHBIX pa3jienax
MaTeMaTHYeCKOTO O0Opa30BaHUs © CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYarOIIUMHUCA OCHOB
YHUBEPCAIBHOTO MaTeMaTH4ecKoro s3bika. ConaepiKaTelbHOM W CTPYKTYPHOW OCOOCHHOCTHIO
y4eOHOTO0 Kypca «Anredpay sSBIIETCS €ro HHTErPUPOBAHHBIN XapakTep.

Conepxxanne mMHUN «Hucaa 1 BBIYUCICHUS» CIIYKUT OCHOBOM I JAJIbHEUIEr0 U3y4EHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 0OYUaIOIIUXCS JIOTMUYECKOTO MBIIUIEHUS, (POPMHUPOBAHHIO
YMEHHSI TOJb30BaThCS AaITOPUTMAMH, a TaKkKe TMPUOOPETEHUI0 MPAKTHYECKUX HABBIKOB,
HE0OXO0IMMBIX JUIsl TOBCEHEBHOM KU3HU. Pa3BuTHE MOHATHS O YKCIe HA yPOBHE OCHOBHOTO 001IIEro
o0pa3oBaHUsl CBS3aHO C pALUOHAIBHBIMM M HpPPAlMOHAIBHBIMU YHUCIAaMH, (OPMHUPOBAHUEM
MPEACTABIECHUN O JEHCTBUTEIBHOM 4YHCIIE. 3aBEPIICHHE OCBOEHUS YMCIIOBOW JMHUU OTHECEHO K
cpenHeMy o01eMy 00pa3oBaHUIO.

CopepxaHue IByX anreOpanyecKux JUHUHN — « AnireOpanueckre BhIpaXeHUs» U «Y paBHEHUS
U HEpaBEHCTBa» CHOcoOCTByeT (OPMUPOBAHHUIO y OOydaroOUIMXCSd MaTeMaTHYecKOTO arrmapara,
HEOOXOIUMOTO JUIs peuieHus 3aJad MaTeMaTUKH, CMEXHbIX MPEIMETOB U IPAKTUKO-
OpUEHTUPOBAHHBIX 3a/1a4y. YUeOHbIH MaTepuan IrpynnupyeTcs BOKPYT PallMOHAIbHBIX BHIPAKEHUH.
Anrebpa JEeMOHCTpPHUpPYET 3HAUEHHUE MATEMATHUKH KaK $3bIKa i1 MOCTPOCHMS] MaTeMaTHYEeCKHX
MoJenel, OMUCaHusl MPOLIECCOB U SBICHUHN peanbHOro Mupa. B 3amaun oOyuenust anredpe BXOAAT
TaKkKe JalbHEHIIee pa3BUTHE AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YaCTHOCTH, IS
OCBOGHHMSI Kypca HHPOpPMATHUKH, U OBJIAJICHUE HABBIKAMHU JEAYKTUBHBIX pPAaCCyXKICHHIL.
[IpeoOpa3oBanre CUMBOJBHBIX (OPM CHOCOOCTBYET Pa3BUTHIO BOOOPaXKEHHUsS, CHOCOOHOCTEH K
MaTeMaTH4Ye€CKOMY TBOPYECTBY.

Cogmepxanne  (YyHKIIMOHANBHO-TpAQUUECKOW  JUHUM  HAIEIeHO Ha  MOJy4YeHHe
oOyuaronuMucs 3HaHuN 0 QYHKIUAX KaK BaKHEHIIed MaTeMaTHUeCKOW MOJENH NI ONMUCaHUs U
HCCIIeTIOBAaHUS pa3HOOOPA3HBIX MPOIIECCOB U SIBICHUI B Tpupo/ie u olmiecTse. M3yuenue marepuana
CHOCOOCTBYET Pa3BUTHIO Yy OOYYArOMIMXCS YMEHHUS HCIOJB30BaTh Pa3IUYHBIE BBIPA3UTEIbHbBIE
CpelCcTBa S3bIKa MaTEMaTHKH — CIOBECHBIE, CHMMBOJUYECKHE, rpaduueckue, BHOCHT BKIA] B
(dhopMHpOBaHKE MPEACTABICHHUA O POJIM MATEMATHKH B Pa3BUTHH LIMBUIN3AIUU U KYTbTYpHI.

CornacHo yuyeOHOMY TUTaHY B 7—9 Kitaccax m3ydaercs y4eOHbIN Kypc «Anredpay, KOTOpbId
BKJIIOYAET  CJEAYIOIIME OCHOBHBIE  pa3fenbl  colepkaHus: «YHYucna W BBIUHUCICHUN,
«Anredpanyeckue BEIpaKEHUN», «YpaBHEHUS U HEPABEHCTBAY, «DyHKITHI.



1.2. Ilesiu u3y4eHust Y4eOHOH AUCHUILUIMHBI KAJredpar

AunreOpa o0ecrieunBaeT M3y4eHUE IPYTUX AMCUUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTApPHOTO LHUKJIOB, €€ OCBOCHHME HEOOXOIUMO JUIsl MPOAOJDKEHHS oOpa3oBaHUs U B
MOBCETHEBHOM >KM3HU. Pa3BuTHe y 00y4arolmMXcsi HAYYHBIX NMPEICTABICHUN O MPOUCXOXKICHUU U
CYIITHOCTH aJireOpamdecKux abCTpakIui, Coco0e OTPaKeHUS MAaTEeMAaTHICCKOW HAYKOU SBIICHUHN U
MIPOIIECCOB B MPHPOJIE U OOIIECTBE, POJIM MATEMATHIECKOTO MOJICIIMPOBAHUS B HAYYHOM MMO3HAHUU
U B TNPAKTHKE CIOCOOCTBYET (POPMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHSI M KAueCTB MBIIIJICHHUS,
HEOOXOJMMBIX Ui aJanTallid B COBpeMEHHOM ImdpoBoM obmiectBe. M3yuenume anreOpsl
o0ecrieynBaeT pa3BUTHE yMEHHs HAOJIIONaTh, CPaBHHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JICHCTBHS W
BBIBOJIBI, (opMynHpoBaTh yTBepxkaAeHUs. OcBoeHHe Kypca anreOpbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHHS OOyJaromUXCcs: OHU HCIONB3YIOT JCAyKTUBHBIE W HMHIYKTUBHBIC
paccyxieHusi, 00001IeHne U KOHKpeTH3alnio, adbctparupoBanne u ananoruro. O0ydyeHue anredpe
MPEIoJaraeT 3HAYUTEIbHBIH 00BEM CaMOCTOSITEIBHON JEATENBHOCTH OOYJaromuXcs, MOITOMY
CaMOCTOSITEIIEHOE PEIICHHE 33/1a4 SBIISICTCS peai3aneil eI TeIbHOCTHOTO MPUHITUITA O0yUICHUSI.

1.3. MecTo aucuumiinHbl «Ajaredpa» B yaeOHOM MJIaHe
Ha wmsyuenue ydeOHOTO Kypca «Anrebpa» otBomutcs 360 yacoB. M3 HHUX ayIuTOPHBIX
3aHsaTUH - 288 vacos: B 7 kiacce — 108 wacos (3 yaca B Hezenmo), B 8 kimacce — 72 vaca (2 Jaca B
Heneno), B 9 kimacce — 108 gacoB (3 waca B Heaemo). CamocTosiTenbHas padoTa oOydaroImmuxcs
npeaycMoTpeHa B oobeme 72 vacoB (7 kiace — 27 yacoB, 8 kiacc — 18 wacos, 9 knacc — 27 gacos).

KosmnyecTBo D opMBbI KOHTPOJISI IO ceMecTpaMm
Bua yueOHo# padboThI aKaJleMU4ecKux
KonTposbHbIe ypoku
4acoB
AynutopHas pabota 288
CamocrostenpHas paboTa 12 D.E,F,G,H,I
Bcero 360

2. COOJEP/) KAHUE OBYYEHUSA

7 KJIACC

Yuciaa v BbIYMCTIEHUS

Jpo6u 0OBIKHOBEHHBIE U IECATUYHBIE, IEPEX0 OT OJIHOUM QopMBbI 3amucu Ipodei K APYyroi.
[loHATHE pPALMOHANIBHOTO YHWCJIA, 3alUCh, CPABHEHHE, YIOPSAOUYMBAHHE PALUOHAIBHBIX YHUCEN.
Apudmernueckue NeHCTBUA C pallMOHAIBHBIMY YKciIamMu. Perienne 3a1a4 u3 peabHOM MPaKTHUKU Ha
4acTu, Ha ApoOu.

CreneHp ¢ HaTypallbHBIM [OKazaTeieM: OIpeaeseHue, mpeoOpa3oBaHHE BBIPAKEHUN Ha
OCHOBE OIPEeJIeIICHHUS, 3aICh O0IbIINX Yrcen. [IporeHTsl, 3an1uch MPOIIEHTOB B BUAE APOOU U ApoOU
B BHJI€ MPOIIEHTOB. Tpy OCHOBHBIE 33/1a4M HA MIPOLIEHTHI, PELICHUE 33/1a4 U3 PeaIbHOW MPAKTUKH.

[IpuMeHeHne npru3HaKOB JEIUMOCTH, Pa30KEHUE Ha MHOKUTEIHN HATYPAIbHBIX YUCET.

PeanpHbIe 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi U 0OpaTHAs MPOTOPIIUOHAIBHOCTH.

AnreOpandecKue BhIPAKCHHS

[lepeMeHHbIE, YKMCTIOBOE 3HAYEHHE BBIpAXEHHS C NepeMeHHOW. JlomycTumble 3HaYeHUs
nepeMeHHbIX. [IpencTaBienne 3aBUCHMOCTH MEXK Ty BeTHUMHAMU B BHJIe GOpMYIIbl. Berunciaenus no
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¢dopmynam. [IpeoOpazoBanne OYKBEHHBIX BBIPAKEHUH, TOXKICCTBEHHO PABHBIEC BHIPAKEHHS, TPABHIIA
npeoOpa3oBaHus CyMM M NPOU3BEACHUH, MpaBUa PACKPBHITUS CKOOOK M TMPUBEACHUS I0JI00HBIX
CJIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.

Opnownenbl U MHoroujeHsl. CreneHb MHOrowieHa. CojkeHue, BbIUWTAHUE, YMHOKEHHE
MHOTOWIEHOB. POpMyJibl COKpPAlIEHHOIO YMHOXEHHS: KBaJpaT CyMMbl MU KBaJpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaJIpaToB. Pa3nokeHne MHOrOWICHOB HA MHOKHUTEIIH.

YpaBHeHus1 U HepaBeHCTBa

VYpaBHeHUe, KOpPEHb YpaBHEHHs, IpaBUia MpeoOpa3oBaHUs YpaBHEHHs, PaBHOCHIBHOCTH
YPaBHEHUM.

JIuneliHOE ypaBHEHUE C OJTHOM MEPEMEHHOM, YNCII0 KOPHEN IMHENHOTO YPaBHEHUS, PEILICHNE
JTUHENHBIX ypaBHeHUH. CocTaBieHHE ypaBHEHUH 10 YCIOBUIO 3a/1aul. PeleHre TeKCTOBBIX 3a/1a4 C
MMOMOIIBIO YPaBHEHHUI.

JIluneiiHoe ypaBHEHHE C JIByMsI NE€peMEHHbIMH U ero rpaduk. Cuctema ABYX JIMHEHHBIX
ypaBHEHUW C JBYMsS T€pEMEHHBIMHU. PelieHue cucTteM ypaBHEHH CHOCOOOM TIOJICTAHOBKH.
[Ipumeps! perieHns TEKCTOBBIX 3a7a4 C IIOMOIIBIO CUCTEM YPaBHEHHIH.

D yHKUUH

Koopaunara Touku Ha npssmoit. YucaoBsle TpoMexyTKH. PaccTosiHre Mex oy 1ByMsI TOUKaMu
KOOPAMHATHOW MTPSAMOIA.

[IpsimoyronpHast cucrema koopamHat, ocu Oxum Oy. AOcmmcca W OopAMHATa TOYKM Ha
KOOpAMHATHOW TuIOoCcKOCTU. [lpumepnr rpadukoB, 3amaHHbIX ¢opMmyrnamu. YUreHue rpaduKoB
peanbHBIX 3aBUcuMOcTel. [lonsatue dynkiuu. I'paduk dyakuun. CorictBa GyHKIUN. JInHeHAas
byukus, e rpaduk. I'paduk dynkuuu y = |X|. ['padudeckoe perreHne JTHHEHHBIX ypaBHEHUN U
CHUCTEM JIMHEHWHBIX YPABHEHU.

8 KIIACC

Yucia v BBIYUCTIEHUS

Ksamparublit kopenb u3 uyucna. [lonstue 00 wuppanuoHansHOM uucie. JlecsaTuuHble
NpUOIIDKeHUsT UppalMoHaibHbIX yucell. CBoiicTBa apudMeTHYecKuX KBaJpaTHBIX KOPHEH U X
MIPUMEHEHHE K IPE0Opa30BaHUIO YHCIIOBBIX BBIPAKEHHUM U BbIYUCICHUSIM. [leiicTBUTENbHBIC YKCTA.

Crenensb C 11es1bIM TIOKa3aTeneM U e€ cBoicTBa. CTaHaapTHas 3alUCh YUCIIA.

AnredOpanyeckue BbIpasKeHUsI

KBagpatHblii TpEXuiieH, pa3iioKeHUE KBAIPATHOTO TPEXUJIEHA HA MHOXKHUTEIIH.

Anrebpandeckass 1poOb. OCHOBHOE CBOMCTBO anreOpanyeckoil apoou. CroxeHue,
BBHIUMTAHUE, YMHOXCEHHE, JeIeHne anreOpanyeckux JpoOeil. PanuoHanbHble BBIpaXEHUS U UX
npeoOpa3oBaHHUe.

YpaBHeHHUS U HEPABEHCTBA

KBampatHoe ypaBHeHue, (opmyrna KOpHEH KBagpaTHOTO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHMii, CBOAAIIMXCS K JIMHEHHBIM W KBaJapaTHbIM. [Ipocrteiimue npoOHO-
palMOHaIbHbIE YPABHEHUS.

I'padmyeckas mHTeprpeTanus ypaBHEHHUU C JBYyMsI TMEPEMEHHBIMH W CHUCTEM JUHEHHBIX
ypaBHEHUH C IByMs MepeMeHHbIMU. [Ipumepsl pellieHnst CUCTeM HENMHEMHBIX YpaBHEHUM C IByMs
MepEMEHHBIMU.

Pemenne TeKCTOBBIX 33124 aNreOpandeckiuM CrocoooMm.



YUucnoBble HEpaBEeHCTBA H HMX CBOMCTBAa. HepaBeHCTBO C€ OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HEpaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJHOM IepeMeHHON. CHCTEeMBbl JIMHEHHBIX
HEPABEHCTB C OJITHOW IEPEMEHHOMN.

DyHKUUHA

[onsitne ¢ynkuuu. OOMacTh ONpeneneHus: ¥ MHOXKECTBO 3HaueHHH (yHKuuu. CriocoObl
3a1aHus yHKITHM.

I'padux pynxmmm. Urenue cBoiictB Gpynkiun no e€ rpaduky. [Ipumeps! rpadukos GyHKINH,
OTpaXkarollKX peasbHbIE IPOLIECCHI.

@OyHKIMY, ONUCHIBAIOIIME MPAMYI0 U OOpaTHYIO HPONOPLUOHAIBHBIE 3aBUCUMOCTH, HUX
rpadukn. Oyuxrmn y = X2, y = X3, ¥ = VX, y=|X|. Tpadudeckoe pemenue ypaBHEHHH U CHCTEM
YPaBHEHUM.

9 KJIACC

Yuca 1 BHIYUCTEHUS

PanmionaneHpie uncna, UppalMOHANBHBIE YMCIA, KOHEUHBIE U OCCKOHEYHBIC ICCSITHYHBIC
npoOu. MHOXECTBO JIEHCTBUTEILHBIX YHCEI, IEHCTBUTENIbHBIE YMCiIa KaK OECKOHEUHBIE JIECATUYHBIC
npoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXKTY MHOXKECTBOM JIEHCTBHUTENBHBIX YHCEN U
KOOPAMHATHOU IIPSAMOIA.

CpaBHeHHE [I€HCTBUTENBHBIX 4YHCEN, apupMeTHuecKue IeUCTBHUS C JeHCTBUTEIbHBIMU
YUCTIaMH.

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MUPA, [UTUTEILHOCTD MTPOLIECCOB B OKPYXKAIOIIEM MHpE.

[Ipubmmk€HHOE 3HAYEHHE BEJIWYUHBI, TOYHOCTh MpHOMMKeHus. OKpyrieHHe 4Yucel.
[Ipukuaka u orieHKa pe3yJbTaTOB BHIUUCICHUH.

YpaBHeHUs] 1 HEPABEHCTBA

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHUM, CBOAAIIUXCS K KBaJApaTHBIM. bukBaaparHoe
ypaBHeHue. [lpumepnl pemieHusi ypaBHEHUH TpETbel W YETBEPTOM CTENEHEW pa3oKeHUEM Ha
MHOHUTEIH.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHH. Perienre TeKCTOBBIX 3a/1a4 anreOpanyecKum
METOJIOM.

VYpaBHeHHe C ABYMS MEepeMEHHbIMU M ero rpaduk. PemeHue cuctem ABYX JIMHEHWHBIX
ypaBHEHUH C ABYMs IEpEMEHHbIMU. Pellienne cucteM IByX ypaBHEHHH, OHO U3 KOTOPBIX JIMHEHHOE,
a Jnpyroe — BTOpoi cremeHu. ['paduueckas HHTepHpeTanus CHUCTEMbl YpPaBHEHUH C JIByMs
[I€PEMEHHBIMU.

Pemienne TeKCTOBBIX 33124 anreOpandeckium crocoooMm.

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJHOM IIEpEeMEHHOW. PelleHne CHUCTEM JIMHEHHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHOW. KBaapaTHeie HepaBeHcTBa. ['paduueckas wHTEpHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DyHKUUH

KBampatnunass ¢yHkuus, e€ rpaduk u cBoiictBa. IlapabGona, KoOpauHATHI BEPUIUHBI
napaboJibl, 0Ch CAMMETPUU TapabOIIbL.

Ipadukn pyskimit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , i ux cBoiicTa.

YucoBble M0CIEA0BATEIbHOCTH U NIPOIPECCUM



[lonsiTHE 4YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHHE IMOCIEI0BATEIILHOCTH PEKYPPEHTHOU
bopmynoit 1 popmyroii N-ro ueHa.

Apudmerrnueckas u reoMeTpuueckas nmporpeccuu. @opmyisl N-ro uieHa apupMeTHIecKon u
Tr€OMETPUUYECKON NTPOrpeECCUil, CyMMBI IIEPBBIX NWICHOB.

N3o0paxkeHne YieHOB apU(PMETHYECKOH W T'e€OMETPUYECKOH Mporpeccuii TOYKaMu Ha
KOOPJIMHATHON IJIOCKOCTH. JIMHEMHBIN U SKCIOHEHIIMATIbHBIN pocT. CI0KHBIE TPOLIEHTHI.

3. INTAHUPYEMBIE OBPA3OBATEJIbHBIE PE3YJIbTATbBI

3.1. JInYHOCTHBIE Pe3yJIbTAThI

JIMYHOCTHBIE Ppe3yJIbTaThl OCBOCHHS TMPOTPaMMBbl y4eOHOTO Kypca «Auredpar»
XapaKTEPU3YIOTCS:

1) naTrpuoTHYeCKoe BOCIIUTAHHE:

- IPOSIBJICHMEM HWHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHXKEHHSIM pOCCHMCKHX MaTEMAaTUKOB W  POCCHMCKOU
MAaTeMaTHYEeCKOM IITKOJIBI, K UCIOJH30BAHUIO ATHX JIOCTHKEHUN B JPYIMX HayKaxX W MPUKIIATHBIX
chepax;

2) rpa:kaaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

- TOTOBHOCTBIO K BBITIOJHEHUIO OOSI3aHHOCTEH TpakJIaHWHA W pealn3allud €ro Ipas,
MPEACTABICHUEM O MATEMATHIECKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3IUUHBIX CTPYKTYP, SIBJICHHM,
MPOIIEAYp TPAXIAHCKOTO OOIIeCTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHIO
TUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUI HAayKH, OCOZHAHUEM
BAXKHOCTU MOPAJIBHO-ITUYECKUX NMPUHLIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

- YCTAaHOBKOM Ha AaKTHMBHOE YYacCTHE B PELICHHWM MPAKTHYECKUX 337a4 MaTeMaTUYECKOMN
HaIMpPaBJIEHHOCTH, OCO3HAHMUEM BaXXHOCTH MaTeMAaTUYECKOTO 00pa3oBaHUs HAa MPOTSHKEHUU BCeH
XKU3HU JUISl YCHEIIHOW MPOecCUOHANBHON IEsTeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM MHAWBHIYaTbHOU TPAEKTOPHH 00pa30BaHUS U )KM3HEHHBIX
IJIAHOB € YYETOM JIMUHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOEe BOCIIMTaHHE:

- CIIOCOOHOCTBhIO K AMOLIMOHAIBHOMY M JCTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYEeCKHX
00BEKTOB, 3a/1a4, PEUICHUH, pacCyKICHUM, YMEHUIO BUACTh MaTeMaTHUECKWE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUS:

- OpUEHTalUel B AEATETbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeICTaBiICHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJIOBEKa, MPUPOABI U OOIIECTBA, MOHUMAHUEM
MaTeMaTH4eCKON HayKH KakK cepbl YeTOBEUECKON EATEIILHOCTH, 3TAIOB €€ Pa3BUTHUS U 3HAUUMOCTHU
JUISL Pa3BUTHS LIUBWIM3ALIMU, OBJIAJCHUEM SI3bIKOM MAaTEMATHUKU U MAaTEMATUYECKOM KylIbTypOl Kak
CPEICTBOM T[O3HAaHUS MHUpA, OBJIAJEHUEM MPOCTEUIIMMH HAaBBIKAMHU HCCIEI0BATEIbCKOM
NEeSATENbHOCTH;

6) pusnueckoe BocnuTanue, popMupoBaHHue KyJAbTYPhI 310POBbSI H 3MOLMOHAJIBHOIO
Os1aromosy4usi:

- TOTOBHOCTBIO MPUMEHATh MaTEMATUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS, BEACHUS
3I0pOBOTO 00pasa >KH3HHU (30pOBOE MHUTAHHE, COAAHCHPOBAHHBIN PEXHUM 3aHATUH M OTHBIXA,



perynspHas (uznyeckas aKTHBHOCTh), C(HOPMHUPOBAHHOCTBIO HAaBBIKA PE(IEKCHH, TMPU3HAHHEM
CBOETO IpaBa Ha OMIMOKY M TaKOTO Ke MpaBa JPyroro 4eloBeKa,

7) 3K0JI0rHYecKoe BOCIIUTAHHE:

- OpHEHTalMell Ha MPUMEHEHWE MAaTeMaTHMYeCKHX 3HAHWW JJIs pelieHus 3a/1ad B OOJIACTH
COXPAaHHOCTH OKpYKAaIOIIeW Cpeapl, IUIAHUPOBAHUS TMOCTYKOB M OICHKH WX BO3MOXKHBIX
MOCIIEICTBUI [UII OKPY)KAIOIIEH Cpelbl, OCO3HAHMEM TJI00aTbHOTO XapakTepa AKOJOTHYECKUX
po0JIeM U IyTeH uX penicHus;

8) ajanTanusa K N3MEeHAIOIIUMCS YCJIOBUAM COLUATBHOM U PUPOIHOIi cpeabl:

- TOTOBHOCTBIO K JCHCTBHUSM B YCIOBHSIX HEONPENeNEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO NESATEIbHOCTh, B TOM YWCIIE YMEHHE YYHTHCSA Y JAPYTHX
Jro/Iel, MproOpeTaTh B COBMECTHOMU JIESITETLHOCTH HOBBIC 3HAHWS, HABBIKA M KOMIIETEHITIH U3 OTIbITA
APYIruXx;

- HEOOXOJMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHHIA, B TOM 4HCIe (POPMYIUPOBAThH HJIEH,
MOHATHUS, TUNOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHCIE paHee HEU3BECTHHIX, O0CO3HABAThH
neuIuTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE pa3BHUTHE,

- CITOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCTIPUHUMATE CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TPEOYIONIMI KOHTPMEp, KOPPEKTHPOBATh MpPHHUMAEMbIE PEIICHHUS W JICHCTBUS,
(bopMyITHPOBATh U OIIEHUBATH PUCKHU U MOCIIEACTBHS, (OPMUPOBATH OTIBIT.

3.2. MeranpeamMeTHbIe pe3yJabTaThl
Ilo3HaBaTeIbHbIE YHUBEpPCAJIbHbIE yUeOHbIe el cTBUS

bazoevie nozuueckue oeiicmeus:

- BBISIBJISITH M XapaKTepHU30BaTh CYLIECTBEHHbIE NPU3HAKH MaTeMaTH4YEeCKHX OOBEKTOB,
MOHATHM, OTHOLIEHUI MEXTy MOHATUSAMU, (POPMYIUPOBATH ONPEAETICHHs MOHIATUH, YCTaHABIUBATh
CYIIECTBEHHBIH MpPU3HAK KIAacCU(PUKAIMU, OCHOBAaHUS Al 00O0OIIEHUS M CPaBHEHMSI, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

- BOCIIPUHUMATh, (OPMYyIUpOBaTh W NpeoOpa3oBbIBATh CYXKACHUSA: YTBEpAUTEIbHBIE U
OoTpuLaTeNIbHbIE, EJMHUYHBIC, YACTHbIE U OOIIUE, YCIOBHBIE;

- BBISIBJISITh MAaT€MaTHYeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHUBOpEuUs: B ¢akrax,
JAHHBIX, HAOIOIEHUAX U YTBEPKICHUSX, IPEATIaraTb KPUTEPHUH JJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH
Y MPOTHUBOPEUHIA;

- leflaTh BBIBOJBI C HUCIOJB30BAaHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U HMHIYKTHBHBIX
YMO3aKIIOUYEeHUH, yMO3aKIIOUEHHH 0 aHAJIOTUH;

- pa30buparh JOKa3aTENbCTBA MAaTEMATHUECKUX YTBEPXKIACHUM (IpsIMbIE U OT MPOTHUBHOTIO),
MIPOBOJUTH CAMOCTOSITENIbHO HECJIOXKHBIE JJOKA3aTelbCTBA MAaTeMAaTUYECKUX (PaKTOB, BBHICTPAUBATH
apryMeHTallMi0, TMPUBOJUTH NPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyxJIeHus;

- BBIOMpATH Ccrocob perieHus yaeOHo 3a1auu (cpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS,
BBIOMpATh HanboJiee MOXOASIMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICNIEHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeusn:

- HCTIOJIb30BaTh BOIMPOCKHI KaK MCCIEI0BATEIbCKUN HHCTPYMEHT MO3HAHUSA, (OPMYIUPOBATH
BOMPOCHI, (PUKCUPYIOIINE MPOTUBOpPEUHE, MPOOIEMY, CAMOCTOSTENIHHO YCTAaHABIMBATH UCKOMOE U
naHHOe, OPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;



- IPOBOJIUTH [0 CAMOCTOSITEJIBHO COCTaBJIEHHOMY IUIAHY HECJIOXKHBIA 3KCIIEPUMEHT,
HEOONBIIOE HCCIEOBAHUE TI0 YCTAHOBJIGHHUIO OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa,
3aBUCHMOCTEH 00BEKTOB MEX Iy COOOI;

- CaMOCTOSITENbHO (hOPMYIHUPOBaTh 000OIIEHUSI M BBIBOABI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HaAOJIOIEHUS, MCCIICOBAHUS, OIECHUBATH JIOCTOBEPHOCTh IMOJYYEHHBIX PE3YyIbTAaTOB, BHIBOJOB U
0000I11IeHMHI;

- MPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIABUTATh MPEINOIO0KECHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBUSIX.

Paboma c ungpopmavuei:

- BBISIBIISITH HEJIOCTATOYHOCTHh M M30BITOYHOCTh MH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX IS
peleHws 3a/1a9u;

- BBIOMpaTh, AaHAIM3UPOBATh, CHCTEMATU3UPOBATH W HMHTEPIPETUPOBATH HH(MOPMAIIHIO
Pa3NMYHBIX BUIOB U (OPM MPEICTABICHUS;

- BBIOMpath (opMy mIpejcTaBieHHUs MH(GOPMALUU U WILUIIOCTPUPOBATh pellaeMble 3aJadyu
CXeMaMH, AUarpaMMaMu, HHOH rpadukoil 1 uX KOMOMHALIUSAMU;

- OIIEHMBATh HAAEKHOCTh WMHPOPMALUU TO KPUTEPHUSAM, TPEITIOKECHHBIM YUYUTEIEM HITH
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBHUS:

- BOCIIpUHUMATh ¥ (OPMYIIHPOBATH CYKICHHS B COOTBETCTBHH C YCIOBHSIMH H IEISIMHU
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PE€HUS B YCTHBIX H MTUCHMEHHBIX TEKCTAX,
JaBaTh MOSCHEHUS 10 X0y PELIeHUs 3aaul, KOMMEHTHPOBATh MOJTYUYE€HHBII pe3ylbTaT;

- B X0Ji¢ OOCYKJIEHUs 3aJaBaTh BOMPOCHI IO CYIIECTBY 0OCYXIaeMOil TeMbl, MPOOIEMBI,
pelaeMoi 3a1auM, BBICKAa3bIBaTh HJEW, HAlEJCHHbIE HA TMOMCK PELIEHUs, COMOCTAaBIATH CBOU
CYXJCHUSA C CYXICHHUSIMHU APYrMX YYaCTHUKOB JAMajora, oOHapy>KMBaTh pa3ivyue M CXOJICTBO
MO3ULUH, B KOPPEKTHOU (hopMe HOopMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

- IPEACTaBIATh PE3yIbTaThl PELICHUS 3aJayd, SKCIIEPUMEHTa, HCCIEIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (pOpMAT BBICTYIUICHHS C YIETOM 3a/ay Mpe3eHTalUd U 0COOeHHOCTEMN
ayJUTOpUH;

- MIOHUMAaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHAMBHUAYaIbHON pabOTHl Mpu
pelIeHny y4eOHbIX MaTeMaTHYeCKUX 3a/1ay;

- IPUHUMATh 1EeIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH OPraHU3aIMI0 COBMECTHOMU
paboThl, pacrpenensTh BUIbI paboT, AOrOBapUBaThCs, 0OCYKIaTh MPOILECC U Pe3yabTaT paboThI,
0000111aTh MHEHHSI HECKOJIBKUX JTIO/ICH;

- Y4acTBOBaTh B IpyHmoBbIX (popmax paboThl (00CyxkaeHHs, 0OMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U JPYTHE), BBIOIHITH CBOIO YaCTh PAa0OTHI U KOOPAMHUPOBATH CBOU JICHCTBUS C APYTUMHU
YJieHaMHd KOMaHpbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSAM,
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

Pery1siTuBHbIe yHHBepcaabHble y4eOHbIe AeiicTBUS

Camoopzanusayus:

- CAMOCTOSITENTLHO COCTABJISITH IIAH, AITOPUTM pEIIeHHUs 3a/1a4M (MU ero 4acTh), BBIOUpATh
cnoco0 pemeHus ¢ Yy4ETOM HUMEIOIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yUETOM HOBOM HH(POPMAITHH.

CamoKoRmponb, IMOUUOHATLHBLIL UHIMELIEKM:

- BIIQJIETh CIIOCOOAMHU CaMOIPOBEPKH, CaMOKOHTpOJIS Ipollecca M pe3yiabTaTra perieHHs
MaTeMaTH4ecKOH 3a/1auu;
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- IPeIBUJCTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IpPH DPELICHUU 3aJaud, BHOCHUTbH
KOPPEKTHUBBI B ICATEIILHOCT HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAHIGHHBIX OIMIMOOK, BHISBJICHHBIX
TPYIHOCTEN;

- OLICHMBATh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IOCTABICHHOH IIENM U YCIOBUSM,
OOBSICHATH MPUYMHBI JOCTIKEHHUS WJIM HEJOCTIDKEHUS LIEIH, HaXOIUTh OLIMOKY, JaBaTh OLIEHKY
npUOOPETEHHOMY OTIBITY.

3.3. IlpeameTHBIE pe3yJbTaThI

K konmy oOydenus B 7 KJjacce OOyJarOUIUIICS TONYYUT CIEAYIOIIME TpPEAMETHBIS
pe3ynbTaThl:

Yucia ¥ BbIYMCICHUS

BbinonHATh, coderass YCTHbIE W NHCbMEHHbIE NpPUEMBI, apudmeTrnyeckue JeHCTBUS C
paloHaIbHBIMU YK CIIAMHU.

Haxoauth 3HaueHus YNCIOBBIX BBIPAKEHUH, IPUMEHSTH Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIYMCIICHUS 3HAUEHUN JPOOHBIX BBIPAXKEHUM, CO/IepKalUX OOBIKHOBEHHBIE U IECATUYHBIE IPOOU.

[lepexonuTe OT 0AHOHM (OPMBI 3alucu 4yHceNl K Apyroil (mpeoOpa3oBBIBATH JECATHUHYIO
IpoOb B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECAITUYHYIO, B YACTHOCTU B OECKOHEUHYIO JECATHUHYIO
poOBb).

CpaBHUBATh U YIOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BBINONMHATE MPUKHUIKY M OLIEHKY pe3yjbTaTa BBIYMCICHUMN, OLIEHKY 3HAUEHHH YHCIIOBBIX
BbIpa)KEHUH. BBINOIHATE AEHCTBUS CO CTENEHSIMHU C HATYpaJIbHBIMU MIOKA3aTENSIMH.

[IpuMeHATh NPU3HAKHU JEITMMOCTH, Pa3/I0KEHUE Ha MHOKUTEIH HATypaJIbHBIX YUCE]L.

Pemate npakTHKO-OPUEHTHPOBAHHBIE 3aJaud, CBA3aHHbIE C OTHOLIEHHEM BEJIMYHUH,
IIPONOPLHOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMU, UHTEPIIPETUPOBATh PE3YNIbTAThl PELICHUs 3a1a4 C
y4€TOM OTpaHUYEHUI, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHUsI

Hcnonp3oBaTe anredpanyecKyro TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHATh €€ B Ipoliecce
OCBOEHMs y4eOHOTO MaTepuania.

HaxonuTh 3HaueHns1 OyKBEHHBIX BBIPAKEHHUH IIPU 3aJJaHHBIX 3HAYECHUSAX [1EPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus LEJIOr0 BBIPAXKEHUS B MHOTOWIEH NPHUBEICHUEM IOJOOHBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BbINOAHATE yMHOKEHHE OJTHOWIEHA HA MHOTOYJIEH U MHOTOUJIEHA HA MHOTOWIEH, IPUMEHSATh
(bopMyIbl KBaJipaTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aokKeHHe MHOTOWIEHOB HA MHOXKUTEIIH C IIOMOUIbIO BEBIHECEHHS 32 CKOOKH
00I11er0 MHOXKHTEJS, TPYIIUPOBKYU ClIaraeMbIX, IpUMEHEHUs (GOpMYIT COKPALIEHHOTO YMHOXKEHHUS.

[TpumMensTH peoOpa3zoBaHKs MHOTOUWICHOB JJIS pELICHHsI Pa3JInYHbIX 33/1a4 U3 MaTeMaTHKH,
CMEKHBIX ITPEIMETOB, U3 PEaIbHON IPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW ¢ HAaTypaJlbHBIMU MOKa3aTelsIMM Uil IpeoOpa3oBaHUs
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp smHelHBIE ypaBHEHUS C OJHOM INEPEMEHHOW, NPHUMEHsA IpaBWiIa MEpexXona OT
HCXOJHOTO YpaBHEHUS K PaBHOCUILHOMY eMy. [IpoBepsTh, SBISIETCS JIM YMCIIO KOPHEM ypaBHEHHUS.

[TpumensTh rpaduyeckre METoAbl P PEIICHUH JIUHEHHBIX YPABHEHUH U UX CUCTEM.
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[TonGupath mpUMephI Map YMCe, SABISAIOMINUXCSA PEUICHUEM JIMHEHHOTO YPaBHEHHS C JIBYMS
[IEPEMEHHBIMHU.

CTpouTh B KOOPIMHATHOM IJIOCKOCTHU I'pauK JMHEHHOTO YPAaBHEHUS C ABYMSI IEPEMEHHBIMH,
MOJIb3YACH TPaUKOM, IPUBOAUTH IPUMEPHI PEILICHUST YPAaBHEHUSI.

Pemats cucrteMbl [BYyX JIMHEWHBIX YpPaBHEHUH C JIByMsl NEPEMEHHBIMHM, B TOM 4YHUCIIE
rpaduuecKu.

CocTaBisTh U peniaTh JINHEHHOE YpaBHEHUE UJTU CUCTEMY JIMHENHBIX YPAaBHEHU 110 YCIOBUIO
3aJ1a4uM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIyYE€HHBIN pe3ybTaT.

D yHKUUHA

N3o6paxaTs HA KOOPAUHATHOM MPAMOU TOUKH, COOTBETCTBYIOIINE 33 JaHHBIM KOOPIMHATAM,
JIy4H, OTPE3KU, MHTEPBAJIbl, 3aIIUCHIBATH YUCIIOBBIE TPOMEKYTKH Ha aJIreOpanveckoM s3bIKeE.

Otmeuats B KOOPIMHATHON TNIOCKOCTH TOYKH I10 33JJaHHBIM KOOpJMHATAaM, CTPOUTh IpapuKu
nuHeHbIX QyHKUui. CTpouTh rpaduk QyHKIUHN Y = [X|.

OnuceiBaTh ¢ MOMOIIBIO PYHKIUN W3BECTHBIE 3aBUCUMOCTH MEXY BEIMUMHAMU: CKOPOCTb,
BpeMsi, pacCTOSIHUE, IeHa, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BpEMsl, 00bEM pabOTHI.

Haxonuts 3HaueHne (GyHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuii crmocoO® MPEeACTABICHHUS W aHalW3a WHGOPMAIMH, W3BJICKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB pealbHbIX MPOIIECCOB U 3aBUCUMOCTEH.

K xonmy oOydenuss B 8 kJjacce O0Oy4aronuidcs TOJYYUT CICAYIOIINE TMPEAMETHBIC
pe3ynbTaThl:

Yucia v BIYUCTIEHUS

Hcnonp30BaTh HayanbHbIE NPEACTABICHUS O MHOXECTBE JCUCTBUTENBHBIX YHCEN IS
CpPaBHEHHMsSI, OKpYIJICHHS U BBIYHMCIEHHM, H300pa’kaTh JEHCTBUTENbHbIE YHCIAa TOYKAMHM Ha
KOOpauHATHOU mpsiMoil. [IpuMeHsATh MOHATHE apu(PMETHUECKOTO KBaJAPaTHOIO KOPHS, HAaXOJWUTh
KBaJIpaTHbIE KOPHM, MCIOJB3Ysl IPU HEOOXOTUMOCTU KaJbKYJSATOP, BBIMOJIHATH IMPeoOpazoBaHuUs
BBIPAXKEHUH, COJIEpPKALLNX KBAIpaTHbIE KOPHHU, UCIIOJb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBarh 3amucu OOJNBIIMX M MajblX YHCET C MOMOULIBIO JAECCATUYHBIX JpoOeil u
creneneit yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHSATh MOHSATHE CTENEeHW C IEeJIBIM IOKa3aTejeM, BBINOJHATh HpeoOpa3oBaHus
BBIPAXKEHUI, COJIEPKAILLMX CTEIEHH C LIEJIBIM TOKA3aTEeIIEM.

BbINoNHATE  TOXKIECTBEHHBIE NPeoOpa3oBaHUsl PAlMOHAIBHBIX BBIPAXKEHUH HA OCHOBE
MpaBWJI JCHCTBUI HAJl MHOTOWICHAMU U alreOpandyecKuMu JpoOsiMH.

PacknanpiBath KBagpaTHBIA TPEXUIECH HA MHOKUTEIH.

[IpumensaTs npeoOpa3oBaHUs BHIPAKEHUN 71 PEIICHUs Pa3jIMYHBIX 33734 U3 MaTeMAaTUKH,
CMEXHBIX MTPEAMETOB, U3 PEATTLHON IIPAKTUKH.

YpaBHeHHUsS M HEPABEHCTBA

Pemate nuHeliHble, KBaJlpaTHbIE YPAaBHEHUS W pallMOHAJIbHbIE YPAaBHEHMs, CBOJSIIUECS K
HUM, CUCTEMBI ABYX YPAaBHEHUH C ABYMs IEPEMEHHBIMH.

[IpoBoauTH MpocCTEIINE UCCIEIOBAHNUS YPABHEHUN M CUCTEM YpPaBHEHMIl, B TOM YHUCIE C
MPUMEHEHHEM TpaUuecKux MpeCTaBlIeHUN (yCTaHaBIMBaTh, HIMEET JIM ypaBHEHUE WM CHCTEMa
yYpaBHEHUW peIleHus, €CIU HMEeeT, TO CKOJbKo, u Tmpouee). [lepexomuTs OT CIOBECHOU
(bopMyTUPOBKHM 33a4l K €€ anreOpanueckoil MOAETH C MOMOIIBIO COCTABJICHUS YPaBHEHHS WU
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CHCTEMBl YpaBHEHHH, MHTEPIPETUPOBATH B COOTBETCTBMU C KOHTEKCTOM 3aJaydl MOJTy4EHHBIN
pe3ynbTar.

[IpuMeHsTH CBOMCTBA YUCIIOBBIX HEPABEHCTB JJISi CPABHEHUS, OLICHKHU, peIlaTh JHHEHHBIC
HEPaBEHCTBA C OJTHOW MIEPEMEHHON U X CUCTEMBI, JaBaTh IpaUuecKy0 ILTIOCTPAILIII0 MHOKECTBA
pelIeHit HepaBEeHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[TornMaTh ¥ UCTOJIB30BaTh (DYHKIMOHAIBHBIC MMOHATUS U S3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HaueHHs), OMPENEIATh 3HauUeHHEe (DYHKIMU MO 3HAYCHUIO apryMEHTa, ONpPENeNATh CBOWCTBA
byHKIHH 110 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = kix,y =x2,y=x3,y=|x|, y = VX, OmHiCHIBATb CBOHCTBA YHCIOBON (GYHKIMK 1O €&

rpaduky.

K xonmy oOydenuss B 9 kJjacce O0Oy4aroUMics TOJYYUT CICAYIOIINE MPEAMETHBIC
pe3ynbTaThI:

Yuciaa 1 BBIYHCTICHUS

CpaBHUBATH U YIOPSIOYNBATH PAIIHOHAIBHBIC H UPPAITMOHATBHBIC YHCIIA.

BeITIOJTHATE apuMeTHIeCKHe JIEHCTBUS C pallMOHATBHBIMU YHCIIAMH, COYeTas YCTHBIC W
MMMCbMEHHBIC IPUEMBI, BBITIOJIHATEH BEIYHCIICHUS ¢ HPPAITMOHALHBIME YrcIaMu. HaxouTs 3HaUYeHUs
CTETICHEH C TEJIBIMU ITOKa3aTeIIMU U KOPHEH, BBIYMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAXKEHHH.

OKpyTsTh JEHCTBUTEIBHBIE YNCTIa, BHITIOHATH IPUKUIKY PE3YJIbTaTa BEIYMCICHUH, OIIEHKY
YUCJIOBBIX BBIPAKCHUM.

YpaBHeHUs] M HEPABEHCTBA

Pemrate nuHeliHBIC U KBAapAaTHBIC YPaBHEHUS, YPABHEHUS, CBOIAIINECS K HUM, TPOCTEHUIITHE
IpOOHO-pallMOHATILHBIC YpaBHEHUsA. Pemiath cucTeMbl JBYX JHHEHHBIX YpaBHCHHUH C JABYMS
MIEPEMEHHBIMU U CUCTEMBI JIByX YPAaBHEHHI, B KOTOPBIX OJIHO YPABHCHHE HE SIBJISCTCS JTMHEHHBIM.

Pemrate TekcToBBIE 331a4K anTeOpandecKuM CIIOCOOOM C IMOMOIIIBIO COCTABIICHUS YPaBHEHUS
WJI CUCTEMBI IBYX YPaBHEHUM C IBYMS ITIE€PEMEHHBIMHU.

[IpoBOANTH MpOCTEHINIME MCCIENOBAHUS YPAaBHEHUN M CHCTEM ypaBHEHHM, B TOM YHCIE C
MIPUMEHEHHEM TpaduuecKux MpeacTaBieHUul (ycTaHABIWBAaTh, UMEET JM yPaBHCHHE WM CHUCTEMa
YpaBHEHUH PEIICHUS, €CIIM UMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHEiHBIE HEpaBEHCTBA, KBaJpaTHBIC HEPaBEHCTBA, H300paKaTh pEIICHUE
HEPaBEHCTB Ha YMCJIOBOM MPSMOM, 3aIMMCHIBATh PEIICHUE C TIOMOIILI0 CHMBOJIOB.

Pemate cucTteMbl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAOIIHNE KBAIPATHOE
HEPaBEHCTBO, M300pa)KaTh PEIICHHWE CHUCTEMbl HEPABEHCTB HA YHWCJIOBOM MPSAMOM, 3alKCHIBATH
pelieHue ¢ TOMOIILI0 CUMBOJIOB.

Hcnonb30BaTh HEpaBeHCTBA NP PEUICHUH Pa3IUYHBIX 33/1a4.

DyHKUUH

PacrioznaBate (hyHKIIMHM M3ydeHHBIX BUAOB. [I0Ka3bIBaTh CXEMAaTUYECKU PACIIONIOKEHHUE Ha
KOOPIMHATHOM MI0CKOCTH rpadukoB GyHkiwmii Buga: Y = kX, y =kx + b,y =k/x,y=ax2 +bx +c,y
=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4YCHHUI KO3()(DUIIMEHTOB, OTUCHIBATH CBOMCTBA (PYHKIIHH.

Crpouth ¥ u300pakaTb CxeMaTW4eckd TpaduKd KBAJPATHUYHBIX (YHKIHHA, OMHCHIBATH
CBOMCTBA KBaJpaTUYHBIX (PYHKIUHI 1O UX rpadukam.

Pacrio3znaBath KBaJpaTUUHYIO (PYHKIHIO 1O (GOpMyIie, MPUBOAUTH MPUMEPHI KBAJAPATHUHBIX
GyHKIMA U3 peanbHOM KU3HHU, PUIUKH, TEOMETPHUH.
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Yucii0Bble 0CJIE10BATEIBHOCTH U NPOrPECCUH

Pacrnio3naBate apudMeTHUeCKyl0 M T€OMETPHUYECKYI0 MPOTPECCHU IPU PasHBIX CIOCO0ax
3a7aHus. BBINOTHATH BBIYMCICHUS C HCHOJb30BaHUEM (OpMYN N-TO wieHa apu(pMeTHdecKo u
F€OMETPUYECKOU NTPOrpeECCUi, CyMMBI IIEPBBIX N YICHOB.

N300paxaTh WIEHBI MOCIETI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemrates 3amaun, cBsA3aHHBIE C YHCIOBBIMM IIOCJIEIOBATEIBHOCTAMH, B TOM YHCIIE 33]1a4U U3
peanbHOM )KU3HHU (C UCTIONB30BAHUEM KAJBKYIATOPA, HUPPOBBIX TEXHOJIOTHH).

4. TEMATNYECKOE INTAHUPOBAHUE

7 KJIIACC
Koun4yecTrBo yacos
- 5 DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aeioB 2 E = (uu¢posrbie)
n/n U TeM MPOrpamMmbl S e E Oo0pa3oBartejibHbIE
g | g ; S = pecypcebl
2 2 23 3
1 Uucna u BeIUMCICHUS. PannoHanbHBIE 25 5 5 bu6mmoreka [IOK
qHcIa https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 | ArCOPAMHCCKHE BEIPWKCHHA 2t 3 0 https://m.edsoo.ru/7f415b90
bu6moreka [IOK
3 | YPABHCHILA H HCPABCHCTBA 20 2 > https://m.edsoo.ru/7f415b90
bu6moreka [IOK
4 | Koopanwate! # rpaguici. Dyrkuin 24 2 0 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
5 | II 606 12 1 5
OBTOpeiie i 00obIIetHe https://m.edsoo.ru/7f415b90
OO611ee KOJIMYECTBO YacoB 10 Mporpamme 108 | 10 27
8 KIIACC
KoauvecTBo yacos
= o DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB 2 5 E (undgposbie)
n/n U TeM NPOrpaMmbl o g E 5 odpa3oBaTejbHbIE
S o
o) = ol 2 3 pecypcsl
2 |2 23 3
1 Uucna wu Bbluucienus. KsajapaTHbie 10 1 2 buomrorexa [JOK
KOPHHU https://m.edsoo.ru/7f417af8
2 Uwucna u BeruncieHus. CTEIeHb C LEIBIM 7 1 2 bu6norexa [JOK
roKasarejemM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BBIPAXKCHUS. 5 1 5 brubnuorexa [IOK
KBanpatHblil TpéxuneH https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

4 Anrebpandeckue BBIPAKCHUS. 10 1 5 bubnuorexa [JOK
Anrebpandeckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HEPaBEHCTBA. 15 1 5 bubnuorexa [JOK
KBanpaTtHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHuenuss u HepaBeHCTBA. CHCTEMBI 5 1 5 bubnuorexa [JOK
ypaBHEHUIA https://m.edsoo.ru/7f417af8
7 VYpaBHeHnus u HEPaBEHCTBA. 5 1 5 bubnuorexa [JOK
HepasenctBa https://m.edsoo.ru/7f417af8
8 | ®ynkuun. OCHOBHBIC TIOHSTHS 5 1 2 ]SESST/(;T:ZI;Z;})OI’IS/? f117af8
9 | ®ynkuun. YnucnoBbie GyHKIIAN 5 1 1 ]SESJSII;/(;T:ZI;Z;})OI’ISN f417af8
10 | [ToBTOpeHue 1 0600IICHNE 5 1 1 ﬁggiﬁﬁ;ﬁiiﬂljﬂ £417af8
OO61Iee KOJIMYECTBO YacoB 1O Mporpamme 72 10 18
9 KJIACC
Koun4yecTBo yacos
N 2 < JJIeKTPOHHbIE
o/ HaumenoBanue pa3jaesioB 2 é E (undgposbie)
o U TeM NPOrpaMmbl - §_ s § :_; o0pa3oBaTe/bHbIE
§ = :_; § z pecypcnl
=] 2 =l o o=
1 Yucna u BBIYHMCJICHMUSL. 9 1 5 brommoreka [JOK
JIeiCTBUTENBHEIE YHCIIA https://m.edso0.ru/7f419d08
5 YpaBHEHUs 1 HEpABEHCTBA. Y pPaBHEHUS 14 1 5 bubanoreka [JOK
C OJIHOH MepeMeHHOMI https://m.edsoo.ru/7f419d08
3 VYpaBHeHuss u HepaBeHCTBA. CHUCTEMBbI 14 1 5 bubanoreka [JOK
ypaBHEHHIA https://m.edsoo.ru/7f419d08
4 YpaBHeHus 5 HEPABEHCTBA. 16 1 5 bu6muoteka LIOK
HepaBencraa https://m.edsoo.ru/7f419d08
> | Dymicuimn - 3 ]r?tI:SJsI:I/d/(r)rT].eeI;asi(.)rﬁ/?f419d08
6 Yucnosble HOCIEN0BATEIHLHOCTH 15 1 2 ﬁgg:j;;;iﬁiﬁﬁljﬂ £219d08
7 [ToBTOpEHwMe, 0000111eHME, 24 5 5 buomoreka [JOK
CHCTEMATU3aLMs 3HAHUI https://m.edsoo.ru/7f419d08
OO11ee KOIMYECTBO YACOB IO IIPOrpaMme 108 8 27
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

5. HIOYPOYHOE IVIAHUPOBAHMUE

7 KUIIACC
KoanuectBo yacos
- DJIeKTPOHHbIE
2 o 32
Ne 2 B2 9 nudpoBLIe
Tema ypoka =3l £ 8 bp
n/n g S| E e o0pa3oBaTe/ibHbIE
o 2 2
o = ol 5o pecypchl
[>) S A & =
=2} 2 = E %
1 | IloHsATHE palMOHAIBLHOTO YHUCIIA 1
5 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
3 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
4 Apudmernueckue AeHCTBUS C 1
panroHaTFHBIMHU YUCIIAMH
5 Apudmernueckue AeMCTBUS C 1
panroHaTFHBIMHU YHCIIAMH
6 Apudmernueckue AeMCTBUS C 1
paloHaIbHBIMU YU CIIaMU
7 CpaBHeHuHe, yIOpsAI0YMBAHUE 1
palOHaIbHBIX YHCEI
8 CpaBHeHuHe, YIOPsAI0UYMBAHUE 1
palOHaIbHBIX YHCEI
9 | KonrponpHas padota Nel 1 1
10 | ¢ 1 bu6mmoreka [IOK
TENeHb C HATypaJIbHBIM MTOKa3aTeIeM
P https://m.edsoo.ru/7f4211de
1 | 1 bu6mmoreka [IOK
TENeHb C HATypaJIbHBIM MTOKa3aTeIeM
P https://m.edsoo.ru/7f421382
12 | c 1 bubmuoreka [JOK
TENEeHb C HATypaIbHBIM MTOKa3aTeIeM
P https://m.edsoo.ru/7f42154e
13 | ¢ 1 bubmuoreka [JOK
TENEeHb C HATypaIbHBIM MTOKa3aTeIeM
P https://m.edsoo.ru/7f4218be
14 | Crenenp ¢ HaTypaJbHBIM HOKa3aTeIEM 1
15 PerieHne 0CHOBHBIX 3a/1a4 Ha ApOOH, 1
MIPOLIEHTHI U3 PEATbHON MPAKTUKH
16 PerieHne 0CHOBHBIX 3a/1a4 Ha ApOOH, 1
MIPOLIEHTHI U3 PEATbHON MPAKTUKH
17 Perienne 0CHOBHBIX 3a/1a4 Ha ApOOH, 1

MPOLCHTHI U3 peaﬂBHOﬁ IMPAaKTUKU
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https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Petienne ocHOBHBIX 3a/1a4 Ha ApooOH,

18 MIPOLICHTHI U3 PEATHHOM MPAKTUKH
19 [Tpu3Haku eMMMOCTH, Pa3I0KCHHS Ha
MHOKHTEIN HATYPATbHBIX YUCEIT
20 [Ipu3Haku NeTMMOCTH, Pa3JIoKCHHS Ha
MHOKHTEIN HATYPATbHBIX YUCEIT
21 Peanpubie 3aBucumoctu. [Ipsmas u
oOpaTHast MPOMOPIIMOHATBHOCTH
29 Peanpubie 3aBucuMocTH. [Ipsmas u
oOpaTHas MPOMOPIHOHATBHOCTH
93 Peanpubie 3aBucumocTu. [Ipsmas u
oOpaTHas MPOMOPIUOHATBHOCTH
24 Peanpubie 3aBucuMocTH. [Ipsmas u
oOpaTHas MpOMOPIMOHATHHOCTH
o5 KonTtponbnas pabora Ne2 no teme
"PanmmoHansHBIE ynciia'
26 | BykBeHHBIE BBIpOKEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f41feec
97 [Tepemennsble. JJonmycTuMbie 3HaYEHUS
MEPEMEHHBIX
28 | ®opmybl
29 | ®opmysl
[IpeoOpa3oBanre OyKBEHHBIX
30 BBI;an(I;HHﬁ, paCKpZII"([I/Ie CKOOOK 1 Bubnuorexa LIOK
NpUBEIEHUE TON00HBIX CIaraeMbIX https://m.edso0.ru/7t41fafa
[IpeoOpa3oBanrie OyKBEHHBIX
31 BBI:an(I;HHﬁ, paCKpZII"([I/Ie CKOOOK 1 Bubnuorexa LIOK
MpUBEACHUE MOJOOHBIX CIaraeMbIX https://m.eds00.ru/ 7141170
[IpeoOpazoBanrie OYKBEHHBIX
32 | BeIpaXKEHUH, paCKPBITHE CKOOOK 1
MIpUBEACHUE MOTOOHBIX CIaraeMbIX
33 | Kontposbnas padota Ne3
34 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
noKa3zaTesieM https://m.edsoo.ru/7f421382
35 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
noKa3zaTesieM https://m.edsoo.ru/7f42154e
36 CBoJicTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [IOK
roKasarejemM https://m.edsoo.ru/7f4218be
37 | MHOTOYJICHBI bubmmorexa [IOK

https://m.edsoo.ru/7f42276e
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https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e

bubnuoreka [IOK

38 | Muorosers! https://m.eds00.ru/7422930
39 CnoxeHue, BRBIUUTAHUE, YMHOKEHUE bubmuoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnuotexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxeHue, BRBIUUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 | Kommposwiias pabora Nod ﬁiggff/ﬁiiﬂfnmzmsz
43 | ®opmysbl COKPAMIEHHOTO YMHOKEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f42432a
44 | ®opmysbl COKPAIIEHHOTO YMHOXKEHHS bubmmorexa LOK
https://m.edsoo.ru/7f42464a
45 | ®opmysbl COKPAIEHHOTO YMHOXKECHHS bubmmorexa LOK
https://m.edsoo.ru/7f424c12
46 | ®opmysBl COKPAMEHHOTO YMHOKEHUS Bubnuorexa LIOK
https://m.edsoo.ru/7f424fd2
47 | ®opMysbl COKPAIIEHHOTO YMHOXKECHHS bubamorexa LOK
https://m.edsoo.ru/7f4251d0
48 PasnoxeHne MHOrO4JICHOB Ha bu6moreka [IOK
MHOXHUTEN https://m.edsoo.ru/7f423312
49 PasnoxeHne MHOrO4JICHOB Ha bu6moreka [IOK
MHOXHUTEN https://m.edsoo.ru/7f4237fe
50 Pasnoxenne MHOro4€HOB Ha bu6mmoreka [IOK
MHOXHUTEN https://m.edsoo.ru/7f4239de
51 Pa3noxeHre MHOTOYJICHOB Ha

MHOXHNTCIIN

52

KouTtponsnas pabora Ne5 mo teme
"Anrebpanyeckue BeIpaxeHus"

53

VYpaBHeHue, paBuiia Mpeoodpa3oBaHus
ypaBHEHUS1, PABHOCUJIBHOCTh YPaBHEHHIA

54

JInneliHOE ypaBHEHHE C OJHOU
IIEPEMEHHOM, PELICHNUE JTUHENHBIX
yYpaBHEHUH

55

JInneliHOE ypaBHEHHE C OJHOU
IIEPEMEHHOM, PELICHNUE JTUHENHBIX
ypaBHEHUH

bu6mmoreka [JOK
https://m.edso0.ru/7f420482

56

JInneliHOE ypaBHEHHE C OAHOU
IIEPEMEHHOM, PELICHNUE JTUHEHHBIX
yYpaBHEHUH
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https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
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https://m.edsoo.ru/7f420482

bubnuoreka [IOK

57 | Pemrenue 3aa4 ¢ MOMOIIBIO YpaBHEHU htts.//m.eds0o.ru/7f42064e
58 | Pemienue 3aa4 ¢ MOMOIIBIO YPAaBHEHHIA Bubmuotexa LIOK
https://m.edsoo.ru/7f420806
59 [ Pemrenue 3a1a4 ¢ MOMOMIbIO YPABHCHHIA bubmmorexa LIOK
https://m.edsoo.ru/7f4209a0
60 | Pemrenue 3aa4 ¢ MOMONIbIO YPABHCHHIA Bubmrotexa LIOK
https://m.edsoo.ru/7f420e6e
61 JIuHeitHOE ypaBHEHUE C IBYMS bubnuotexa [JOK
MepEMEHHBIMH | €T0 rpaduk https://m.edsoo.ru/7f427c32
62 | Korposias pabora Nes Hipsimedson THeZTe8a
Cucrema IByX JIMHEWHBIX YPaBHEHUM C bubnuotexa [JOK

63

ABYMA IEPEMCHHBIMU

https://m.edsoo0.ru/7f42836¢

64

Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C
JBYMSI ITIEPEMEHHBIMU

65

Cucrema 1ByX JINHEVHBIX YPAaBHEHHM C
JBYMSI ITIEPEMEHHBIMU

CucreMa IByX JUHEUHBIX YPAaBHEHUH C

66
JBYMSI TIEPEMEHHBIMHU
67 | Pemenue cucrem ypaBHEHHI Bubnuorexa LIOK
https://m.edsoo.ru/7f4284de
68 | Pemenue cucrem ypaBHEHHUI Bubnuorexa LIOK
https://m.edsoo.ru/7f42865a
bu6mmoreka [IOK

69

Pemenue cucrem ypaBHEeHU

https://m.edsoo.ru/7f4287d6

70

Pemenue cucrem ypaBHEeHU

71

Pemenue cucrem ypaBHeHI/Iﬁ

KounTtponsnas pabora Ne7 mo teme

bubmuoreka [JOK

2 "JluHeiiHble ypaBHEHUS" https://m.edsoo.ru/7f421044

73 | KoopauHaTa TOYKH Ha MPSAMO bubmuorexa LIOK
https://m.edsoo.ru/7f41de76
bu6mmoreka [JOK

74

YucnoBele IPOMEXYTKU

https://m.edsoo.ru/7f41dff2

75

YucnoBele IPOMEXYTKU

76

Paccrosnue Mexay 1ByMs TOYKaMHU
KOOPAMHATHOU MPSAMON

77

Paccrosnue Mexay 1ByMs TOYKaMU
KOOPAMHATHOU NPSMOK
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https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
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[IpsimoyrosnpHas cucreMa KOOpAMHAT Ha

bubnuoreka [IOK

8 IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsimoyromnpHas cucreMa KOOpAMHAT Ha bubnuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3aJaHHBIX bubnuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpadukoB, 3aaHHBIX bubnuorexa [JOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3aJaHHBIX

bopmynamu

83

[Ipumeps! rpaguKoB, 3aJaHHBIX
bopmynamu

84

Utenue rpadukoB peaibHBIX
3aBUCUMOCTEN

bu6moteka [IOK
https://m.edsoo.ru/7f41ea24

85

KonTpomasnas pabora Ne§

86

[TonsTie QyHkMN

bu6moreka [IOK
https://m.edsoo.ru/7f41ef06

87 | I'paduk dpyHKITII
i i bubnuoreka [IOK
P | Crotersa dymau https://m.edsoo.ru/7f41f078
i i bubnuoreka [IOK
% | rottemsa https://m.edsoo.ru/7f41f1fe
90 | JIuneii i) bubmuorexa [JOK
e https://m.edsoo.ru/7f427282
i bubnuoreka [JOK
O | mettnan https://m.edsoo.ru/7f427412
[TocTpoenune rpaduka TuHEHHON bu6mmoreka [IOK

92

GbyHKIIII

https://m.edsoo.ru/7f426d1e

93

[TocTpoenune rpaduka TUHEHHOMN
GbyHKIIII

94

I'paduk pynkuum y =|x|

95

I'paduk pynkum y =|x|

96

KonTtponrHas padota Ne 9 o teme
"Koopaunats! u rpadpuku. OyHkuun"

bu6mmoreka [JOK
https://m.edsoo.ru/7f41f50a

97

[ToBTOpEHNE OCHOBHBIX MOHITHH U
METO/JIOB Kypca 7 Kiacca, 06001ieH1e
3HAHUU

bu6mmoreka [JOK
https://m.edsoo.ru/7f429c6c

98

[ToBTOpEHNE OCHOBHBIX MOHITHH U
METOJIOB Kypca 7 Kiacca, 060011eH1e
3HAaHUU

bu6mmoreka [JOK
https://m.edso0.ru/7f429132
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https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
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09 | weroson ypon 7 amees, oGotueme | 1 biorera L1OK
AR https://m.edsoo.ru/7f42a0e0
100 | meroson ypen  cnaces, oGotuenme | 1 biorera L1OK
A https://m.edsoo.ru/7f42a27a
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
101 | meTomoB Kypca 7 kiacca, 0600meHue 1
3HAHHI
102 | meroson ypen  caaees, obotuenme | 1 biorera LIOK
AT https://m.edsoo.ru/7f42a900
103 | IToBTOpEeHME Kypca 7 Kiacca 1
104 | TToBTOpeHME Kypca 7 Kiacca 1
105 | Pemenue 3amau 1
106 | Pemenune 3amau 1
107 | Urorosast koHTpoJsibHast padota Ne 10 1 1
108 | UroroBsIit ypok 1
OO61Iee KOJIMYECTBO YacoB 10 Mporpamme 108 | 10 0
8 KUIACC
KoauvecTBo yacos
— DJIEeKTPOHHbIE
N Tema ypoka = é § é unpposrie
n/n . é g E \g o0pa3oBaTejbHbIe
§ = % g @ pecypchl
=) 2 z| B %
1 | KBagparHblii KOpeHb U3 yncia 1 ﬁggg?;:;iﬁiilorﬁﬂ £42d452
2 | IlonsTHe 06 UppallMOHAIILHOM YHCIIE 1 ﬁ;g:j;:;liilorﬁ/? f420aa
3 JlecsiTuuHbie PUOTMKEHUS 1
WppalMOHAIIBHBIX YHCEeT
JlericTBUTENbHBIC YUCIIA 1
ApudmeTnueckuil KBaIpaTHBIN KOPEHb 1
VYpaBHeHHe BUIa X* = a 1
7 CpoiicTBa apuPMETUYECKUX KBAAPATHBIX 1 bubnuoreka [JOK
KOpHeHn https://m.edsoo.ru/7f42d862
3 [IpeoOpazoBaHue YHUCIOBBIX BHIPAKECHUH, 1 bubnuorexa [IOK

COZCPpKAIUX KBAAPATHBIC KOPHU

https://m.edsoo.ru/7f42dd26
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https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
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9 [IpeoOpa3oBaHue YNCIOBBIX BHIPAKECHUH, bubnuorexa [IOK
CoJiepKaluX KBapaTHbIC KOPHH https://m.edsoo.ru/7f42e0be
10| Kowrpoxsitas paGora Nol ﬁigﬁ/ﬁﬁ?ﬁnmzezez
11 | Crenensb ¢ LETBIM MMOKa3aTEIEM Brbmiorexa LIOK
https://m.edsoo.ru/7f4354a4
CrannapTHas 3anuch yncia. Pazmepsl
12 | Srewenapmat s o roemmaces biorera L1OK
00BEKTOB), IUIUTENLHOCTH IIPOLIECCOB B Mitps://m.edsoo.u/7HA36098
OKPYXKaIOIIeM MHUPE
13 CBoiiCTBa CTENEHU C IEJTBIM bubnuotexa [JOK
HOKazaTeneM https://m.edsoo.ru/7f435648
14 CBolicTBa CTEIMEHH C LEJIBIM bubnuorexa [JOK
MmoKa3aTesieM https://m.edsoo.ru/7f435648
15 CBolicTBa CTEIEHHU C LEJIBIM bubnuotexa [JOK
MmoKa3aTesieM https://m.edsoo.ru/7f435648
16 CBolicTBa CTEIMEHHU C LEJIBIM bubnuotexa [JOK
HoKazaTeneM https://m.edsoo.ru/7f43599a
17 | Korponkras pabota No 2 ﬁﬁlgilf/orﬁ.eeﬁ?ﬁ/?mssede
18 | KBampaTHsIil TpéxumneH
19 | KBampaTHsIil TpéxusneH
20 Paznoxxenue kBajpaTHOro TpEXuieHa Ha bubnuorexa [JOK
MHOXHUTEN https://m.edsoo.ru/7f42fd38
21 Paznoxxenue kBajpaTHOro TpEXusieHa Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f42fd38
22 | Korrposias paora Ne 3 tipsimedson n7H426c80
bubmuoreka [JOK
23 | Aarcbpairieckas 4poOe https://m.edscﬂ).ru/7f430382
bubmuoreka [JOK
24 | Coxpamenite apodeit https://m.edsi.ru/7f430f44
o5 CrnoxeHue, BBIUUTAaHUE, YMHOKEHHUE U bu6mmoreka [JOK
JeTICHHEe areOpandeckux Ipooeit https://m.edsoo.ru/7f43128c
26 CrnoxeHue, BBIUUTaHUE, YMHOKEHHUE U bu6mmoreka [JOK
JeTICHHEe areOpandeckux Ipooeit https://m.edsoo0.ru/7f4315c0
97 CnoxeHue, BBIUUTAHUE, YMHOKEHUE U bu6mmoreka [JOK
JeNieHue anredpandeckux Apooen https://m.edsoo.ru/7f4318c2
28 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bu6mmoreka [JOK

JeTIeHne areOpandeckux apooei

https://m.edsoo.ru/7f431a20
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https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20

29 [IpeobpazoBaHue BEIpaKEHUIA, bubmuoreka [IOK
coJiepKalux areopandeckue Apoou https://m.edsoo.ru/7f43259¢
30 [IpeobpazoBaHue BEIpaKEHUIA, bubmuorexa [IOK
coJiepKalux areopandeckue Apoou https://m.edsoo.ru/7f432736
31 [Ipeobpa3oBaHue BEIpAKEHHIA, bubmmoreka [IOK
coJiepKalux areopandeckue Apoou https://m.edsoo.ru/7f432736
32 KonTtponsHas padora Ne 4 o teme bubnuorexa [JOK
" Anredpanyeckast 1poop” https://m.edsoo.ru/7f431d36
bubnuotexa [JOK
33 | Keazpatnoe ypasuenie https://m.edsoLflru/7f42ee1a
34 | HermonHOE KBapaTHOE YpaBHEHHE bubmmorexa LOK
https://m.edsoo.ru/7f42eela
35 | HemmonHOE KBagpaTHOE YpaBHEHHE bubmmorexa LOK
https://m.edsoo.ru/7f42eela
36 dopmyna KOpHEHW KBaJIpaTHOTO bubnuoreka [JOK
YpaBHCHHS https://m.edsoo.ru/7f42f158
37 dopmyna KOpHEHW KBaIpaTHOTO bubnuoreka [JOK
YpaBHCHHS https://m.edsoo.ru/7f42f3f6
38 dopmysia KOpHEN KBaIpaTHOTO bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnuoreka [IOK
39 | Teopema Bitera httDs://m.edséf).ru/7f42fef0
bubnuoreka [IOK
40| Teopema Butera https://m.edséf).ru/7f430076
41 Pemenue ypaBHeHM, CBOIALINXCS K bu6mmoreka [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c542
42 Pemenue ypaBHEeHM, CBOISLIMXCS K bu6mmoreka [IOK
KBaIPaTHBIM https://m.edso0.ru/7f43c3d0
43 [IpocTeitmme 1poOHO-paIMOHATIEHEIE bubnuoreka [JOK
ypaBHCHUSI https://m.edsoo.ru/7f4328c6
44 [IpocTeitmme 1poOHO-paIMOHATIEHBIE bubnuoreka [JOK
ypaBHEHHSI https://m.edsoo.ru/7f432b6e
45 PenieHne TEKCTOBBIX 3a4a4 C IOMOIIBIO bu6mmoreka [JOK
KBaJ[paTHBIX YpaBHEHUI https://m.edsoo.ru/7f42f75¢c
46 PenieHne TEKCTOBBIX 3a4a4 ¢ MOMOIIBIO bu6mmoreka [JOK
KBaJ[paTHBIX YpaBHEHUI https://m.edsoo.ru/7f42{8f6
KonTtponrHast padota Ne 5 o teme bubnuorexa [IOK

47

"KBanpatssle ypaBHeHuUs"

https://m.edsoo.ru/7f4301f2

48

JInneliHOE ypaBHEHHUE C JBYMs
NepeMEHHBIMH, €ro rpaduk, IpuMepbl
pelIeHus] ypaBHEHUM B LENbIX YACIAX
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https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

49

Pewrenne cucrem IByX JTMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU

50

Perenne TEKCTOBBIX 33714 C IIOMOLIBIO
CUCTEM ypaBHEHUI

51

Pemrenne TeKCTOBBIX 337124 € IIOMOLIBIO
CUCTEM ypaBHEHUI

52

KonTtponsHas padota Ne 6

53

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA

JIuHeiiHbIe HEPaBEHCTBA C OJHOM

bu6mmorteka [IOK

>4 MEPEMEHHOMN U UX PEIICHHE https://m.edsoo.ru/7f42c692
55 Cucrembl TUHEHHBIX HEPABEHCTB C bubnuotexa [JOK
OJTHO¥ MEPEMEHHOW M UX peIICHHE https://m.edsoo.ru/7f42cb88
CucremMbl TUHEHHBIX HEPABEHCTB C bubnuoreka [IOK

56

OJHOM IEPEMEHHON U X PEIICHUE

https://m.edsoo.ru/7f42cd2c

KonTponbnas pabora Ne 7 no remam

57
"HepaBencrBa. CructeMsl ypaBHEHHN "
bu6moreka [IOK
58 [ II
OHATHE pyHKIIH https://m.edsoo.ru/7f433c12
OO6acTh onpeesieHus] © MHOYKECTBO bu6mmoreka [IOK

59

3HAYCHHUH (PYHKITUU

https://m.edso0.ru/7f433d84

60

Crioco6n1 3aganus GyHKITUN

61

I'paduk Gyaxmm

62

KontponbHas padora Ne 8

63

UreHue 1 mocTpoeHHUe rpadKoB
byHKIMHA

64

[Tpumepsl rpadukoB PyHKIIHH,
OTPaXKAIOIINX PEaTTbHBIE MPOLIECCHI

65

I'unepbona

66

OyHkuuu y =x%, y=x%, y =YX, Y = [x[;
rpadguyeckoe pelieHue ypaBHEHHH U
CHCTEM ypaBHEHHI

bubmuoreka [JOK
https://m.edsoo.ru/7f434d38

67

KonTposnbsHas padota Ne 9

bubmuoreka [JOK
https://m.edsoo.ru/7f434eb4

68

[ToBTOpEHUE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KJIACCOB,
000011eHNE 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43736¢

69

[ToBTOpEHUE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 ¥ 8 KJIACCOB,
000011eHrE 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f437510
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[ToBTOpEHNE OCHOBHBIX MOHITHI U
70 | meto (I)) KypcoB 7 u 8 Kj1acco 1 bubmmorexa LIOK
METOJIOB B7H B,
HOB 9P . https://m.edsoo.ru/7f4376b4
000011IeHIEe 3HAHUIA
bubnuoreka [IOK
71 | UtoroBasi KoHTpOJbHAs paboTa 1 1
P P https://m.edsoo.ru/7f436b88
72 | UtorossIii ypok 1
OO111ee KOJIMYECTBO YacoOB I10 POrpaMMe 72 10 0
9 KJIACC
KosnyecTBO yacoB
= DJIeKTPOHHbIE
Ne 2 = g E uudposbie
Tema ypoka =8l £ 8
n/n g g c g o0pa3oBaTejibHbIE
° =
5 E E g @ pecypchl
& 2 z| B %
PanmionanbeHbIe YKClia, HPpaMOHATEHBIE
1 Icf a, KOHEYHbIE 6éc I())p eH e 1 Bubnuorexa LIOK
YHCIIa, KOHCUHBIC U OCCKOHCUHBI
https://m.edsoo.ru/7f436088
NeCSITUYHBIE TPOOH
MHOK€ECTBO AEHCTBUTEIBHBIX YHUCEIT;
A 8 e ’ . BuGmuorexa IJOK
HCTBUTEIbHBIC YHCTIA KaK
8 https://m.edsoo.ru/7f436088
OCCKOHEYHBIC JIECATUYHBIC IPOOH
B3aumHO 01HO3HaYHOE COOTBETCTBHE
3 MEXAY MHOKECTBOM JIEHCTBUTEIbHBIX 1
YKcesl 1 MHOXXECTBOM TOUYEK
KOOPJIMHATHOM MpsIMOi
CpaBHEHHE ACUCTBUTEIBHBIX YUCET,
4 p e ;1 . 1 bu6mmoreka [IOK
apudmeTnyeckue AeUCTBUS C
pu A https://m.edsoo.ru/7f436b88
JNeHCTBUTENbHBIMH YHCIIAMU
5 [Tpubmmx€HHOE 3HAYCHHUE BEIIMYMHBI, 1 bubmuorexa [JOK
TOYHOCTB IPUOIIKEHHUS https://m.edsoo.ru/7f436b88
OxpyriieHue yncesn 1
OxpyriieHue yncesn 1
3 [Ipukuaka u oleHKa pe3yabTaToB 1
BBIUHUCIICHUH
9 | KontponsHas padota Ne 1 1 1
JInneniHoe ypaBHeHue. Pemenue bubmuorex [IOK
10 y y 1
yYpaBHEHHH, CBOJISIINXCS K JIMHECHHBIM https://m.edsoo.ru/7f43bf66
JInneiiHoe ypaBHeHue. Pemienne bubnuoreka [IOK
11 . . 1
ypaBHEHUH, CBOJSAIINXCS K THHEHHBIM https://m.edsoo.ru/7f436b88
12 KBanpatHoe ypaBHeHue. Pemenue 1 bubnuorexa [IOK

ypaBHeHPIfI, CBOIAIIUXCS K KBaJApPAaTHBIM

https://m.edsoo.ru/7f43c542
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https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
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https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f43bf66
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KBagparHoe ypaBHenue. Pemenue

bubnuoreka [IOK

13
YpaBHEHUH, CBOSIIUXCS K KBAJPATHBIM https://m.edsoo.ru/7f43c542
14 | bukBagpaTHBIC YpaBHCHUS buoamorexa HOK
P P https://m.edsoo.ru/7f43c3d0
15 | Buxsazpatiiie voasie bubnuorexa [JOK
VKB THBI BHCHUS
AP P https://m.edsoo.ru/7f43c3d0
[IpuMeps! penieHus: ypaBHEHHM TpEeTben
16 | u 4eTBEPTOI cTENICHEH pa3NOKEHUEM Ha
MHOKHUTEIHN
[IpuMmeps! penienust ypaBHEHU TpEeTben
17 | u yeTBEpTONi CTENEHEN pa3I0KEHHEM Ha
MHOKHUTEIHN
18 Pemenue npoOGHO-paliioHaNbHbBIX bubnuoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
19 Pemenne npoGHO-paliioHaIbHbBIX bubnuoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f43c9b6
20 Pemrenye TeKCTOBEBIX 3ama4
anreOpandeckKuM METOI0M
21 Pemrenye TeKCTOBBIX 3ama4
anreOpandeckKuM METOI0OM
29 Pemrenye TeKCTOBBIX 3ama4
anreOpandeckKuM MeTOI0M
23 KonTtponsnas padota Ne 2 mo teme bubnuorexa [JOK
"VpaBHEHHS C OJHOM IEPEMEHHOM" https://m.edsoo.ru/7f436b88
24 YpaBHeHUE C IByMsI IEPEMEHHBIMU U bubmuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
o5 YpaBHeHUE C IByMsI IEPEMEHHBIMU U bubmuorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHENHBIX YPAaBHEHUH C
JBYMSI IEPEMEHHBIMU U €€ pelIeHue
97 Cucrema 1ByX JIMHENHBIX YPAaBHEHUH C
JBYMSI [IEPEMEHHBIMU U €€ PellIeHHE
28 Cucrema 1ByX JTMHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMHU U €€ pEIICHNE
29 Cucrema 1ByX JTMHENHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMHU U €€ pEIICHNE
Pemenue cucrem a8 ABHEHUM, OJTHO
il yx P A bubmuoreka [JOK
30 | U3 KOTOPHIX TUHEIHOE, a IPyroe —

BTOpPOM CTENEHU

https://m.edsoo.ru/7f43d23a

26


https://m.edsoo.ru/7f43c542
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Pemenue cucreM nByX ypaBHEHU, OJTHO

bubnuoreka [IOK

31 | U3 KOTOpBIX TUHEHHOE, a IPYroe —
N P 24 https://m.edsoo.ru/7f43d55a
BTOPOI CTeNeHU
Pemenue cucreM aByX ypaBHEHUM, OJTHO
32 | U3 KOTOPBIX JTUHEHHOE, a IPyroe —
BTOpPOM CTENEHU
Pemenue cucreM aByX ypaBHEHUI, OJTHO
33 | U3 KOTOPBIX JTUHEHHOE, a IPYroe —
BTOpPOM CTENEHU
34 ['paduueckas uHTEpHpPETALNS CUCTEMBI
yYpaBHEHUH C JBYMs IEPEMEHHBIMHU
35 Pemenne TekCcTOBBIX 33124
anredpanvdeckumM crocooom
36 Pemrenne TeKCTOBEBIX 3ama4
anredpandeckum crocodoom
37 KonTtponsnas padora Ne 3 o Teme
"Cucrtembl ypaBHEHHI"
38 | UucrmoBbie HEpaBEHCTBA M X CBOMCTBA
39 |y . bu6moreka [IOK
HCJIOBbIE HEPABEHCTBA M UX CBOWCTBA
P https://m.edsoo.ru/7f43ad5a
JIuHeiHbIe HEpaBEHCTBA C OJTHOM bu6moreka [IOK
40 .
MEPEMEHHOM M UX PEIICHHE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6moreka [IOK
41 .
[IEPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bu6mmoreka [IOK
42 .
[IEPEMEHHOM M UX PELICHHE https://m.edsoo.ru/7f43af08
43 CucTeMbl TUHEUHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U UX PEIICHUE
44 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pEIICHUE
45 CucreMbl TUHEHHBIX HEPABEHCTB C
OJIHOM TIEPEMEHHOM U UX pEIICHUE
16 |k bubmuoreka [{OK
BaJIpaTHbIE HEPABEHCTBA U UX PEUICHUE
P P P https://m.edsoo.ru/7f43b098
47 |k bubmuoreka [{OK
BaJIpaTHbIE HEPABEHCTBA U UX PEIICHUE
P P P https://m.edsoo.ru/7f43b21e
18 |k bubmuoreka [{OK
BaJIpaTHbIE HEPABEHCTBA U UX PEIICHUE
P P P https://m.edsoo.ru/7f43b5a2
49 | KBagpaTHbie HEpaBEHCTBA M UX PEIICHHE
50 | KBagpaTHbie HEpaBeHCTBA U UX PEIICHUE
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I'paduueckast UHTEpIIpETALUS

51 | HepaBEHCTB U CUCTEM HEPABEHCTB C Brbmiorexa LIOK
BYMA TIEpEMEHHbIMIL https://m.edsoo.ru/7f43b098
I'paduueckast UHTEpIIpETALUS
52 | HEepaBEHCTB U CHCTEM HEPABEHCTB C
JBYMSI TIEPEMEHHBIMH
53 KonTtponsHas padota Ne4 mo teme
"HepaBencrsa"
54 KBanparuunas ¢pyHkuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f4396c6
55 KBanparuunas ¢pyskuus, e€ rpaduk u bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/7f439842
56 KBanparuunas ¢pyskuus, e€ rpaduk u bubnuoreka [IOK
CBOICTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboua, KOOpAMHATHI BEPLIMHBI bubnuoreka [IOK
napa0oJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapaboua, KOOpAMHATHI BEPLIMHBI bubnuoreka [JOK
napa0oJibl, 0Ch CHMMETPHUH MapadoJIbl https://m.edsoo.ru/7f43a03a
59 [Tapabosa, KOOpIMHATHI BEPIITUHBI bubnuorexa [JOK
mapaboJIbl, 0Ch CHMMETPHH 1TapaboJIbl https://m.edsoo.ru/7f43alac
50 [Tapabosa, KOOpIMHATHI BEPIITUHBI bubnuorexa [JOK
mapaboJIbl, 0Ch CHMMETPHH 1TapaboJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabosa, KOOpIMHATHI BEPIITUHBI bubnuorexa [JOK
napaboJibl, 0Ch CHMMETPHH 1apadoJIbl https://m.edsoo.ru/7f43a526
62 [Tapa6oma, KOOpAUHATHI BEPIIMHEI
napaboJibl, 0Cb CHUMMETPHUH 11apaloJIbl
63 I'paduku dynkumii: y = kx, y=kx + b,
y=Kk/x, y=x3, y=vX, y=|X|
64 I'paduku pynkumit: y =kx, y=kx + b,
y=Kk/X, y=x3, y=vX, y=|X|
65 I'paduku pynkuuit: y =kx, y=kx + b,
y=Kk/X, y=x3, y=vX, y=|X|
66 I'paduxu Gynkmmii: y = kx, y=kx + b,
y=Kk/X, y=x8, y=vXx, y=|X|
67 I'paduxu Gynkmmii: y = kx, y=kx + b,
y=K/x, y=x3, y=vX, y=||
68 I'paduxu Gynkmmii: y = kx, y=kx + b,
y=K/X, y=x3, y=vX, y=|x|
69 KonTtponsHas padota Ne 5 o teme bubnuorexa [IOK

"CDYHKI_[I/II/I"

https://m.edsoo.ru/7f43ab84
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TloHgaTne unciaoBon

bubnuoreka [IOK

70
[10CJIEIOBATEILHOCTH https://m.edso00.ru/7f43e6¢6
3
|
PEKYPP pMY pMY https://m.edsoo.ru/7f43ebda
N-ro 4ieHa
Apupmerrueckas ¥ reoMeTpudecKas bubnuorexa [JOK
712
POrpeccuu https://m.edsoo.ru/7f43ed7e
73 ApupmeTrueckas ¥ reoMeTpudecKas bubnuorexka [JOK
POrpeccHu https://m.edsoo.ru/7f43f3b4
O _ N
18 | semenmmaseet amornceenth ey BuGmiorera LIOK
P poTp > CM https://m.edsoo.ru/7f43f58a
MIEPBBIX N WICHOB
(6)) n- i
75 | 1 veomenmaseret mmornceent ey BuGmiorera LIOK
p porp - M https://m.edsoo.ru/7f43ef2c
MIEPBBIX N WICHOB
o _ -
76 | 1 semermaceret mmorncoenth ey BuGmiorera LIOK
P POTPECCHH, CYM https://m.eds00.ru/7f43f0c6
MIEPBBIX N WICHOB
o _ -
17 i vemeommtacesats npoemctenit ey uGmorexa LIOK
P poTp > CM https://m.edsoo.ru/7f43f72e
TIEPBHIX N YWICHOB
o _ -
18 | 1t vemeommtacesats npoemctenit ey uGmorexa LIOK
P poTp > CM https://m.edsoo.ru/7f43f8a0
MIEPBBIX N YWICHOB
N3obpaxenune 4wieHOB
79 apuMETUYECKON U TEOMETPUUECKON
MPOTPECCUil TOUKaMHU Ha KOOPIMHATHOM
IUIOCKOCTH
N3obpaxenune 4wieHOB
80 apu(pMETHIECKON U TEOMETPUUIECKOMN
MPOTrpeccuil TOUKaMu Ha KOOPIMHATHOM
IUIOCKOCTH
81 [ JIunHeitHbIi 1 SKCIIOHEHIIMAIBHBINA POCT
82 | Cio><HbIE IPOLIEHTHI bubmorexa HOK
pott https://m.edsoo.ru/7f43feQe
83 | Cio><HbIE IPOLIEHTHI bubmorexa HOK
pott https://m.edsoo.ru/7f4401a6
84 KonTtponpHas padota Ne 6 1o teme bubnuorexa [IOK
"YucIroBbIe HOCIEN0BATEIBHOCTH" https://m.edsoo0.ru/7f440418
85 [ToBTOpenue, o6o0IIeHNE U

CHCTeMaTHU3alus 3HaHUH. 3aHI/ICB,
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CpaBHEHUE, JICUCTBUS C
ﬂ@flCTBI/ITCJIBHHMPI YyHucCJlaMH1, YMCJIOBasd
npsiMast

86

[ToBTOpEeHue, 06001IeHNE U
cucreMaru3anus 3HaHui. [IponeHTsl,
OTHOIIEHHUS], TPONOPLUU

87

[ToBTOpEHUe, 0600IICHNE U
cucreMmarusanus 3Hauuil. OKpyrieHue,
npUOIIMKEHHE, OT[CHKA

88

[ToBTOpEeHnue, 06o00IIEHNE U
cucTeMaTru3anusa 3HaHn. Pemenne
TEKCTOBBIX 33J]1a4 apU(PMETHICCKUM
CII0COO0OM

bu6moreka [IOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHue, 0600IICHNE U
cucTeMaru3anusa 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0COO0OM

bu6moreka [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpEeHuE, 0600IICHNE 1
cucTeMaru3anusa 3HaHni. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00OM

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpEeHuE, 0600IICHNE 1
cUCTeMAaTH3alysI 3HaHUH.
[IpeobpazoBanue anredpanyecKux
BBIpQKEHUH, IOMYCTUMbIC 3HAYCHHS

bu6mmoreka [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0600IICHNE 1
crcTeMaTH3aIHs 3HAHUM.
[IpeobOpazoBanue aredpanyecKux
BBIPQKCHUH, TOMTYCTUMbIC 3HAYCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEHUE, 0000IICHNE 1
cucTeMaTH3aIlHs 3HAHUM.
[IpeoOpazoBanue aredpanyecKux
BBIPXKCHUH, TOMYCTUMbIC 3HAYCHUS

bubmuoreka [JOK
https://m.edso0.ru/7f4446f2

94

[ToBTOpEeHUE, 0000IICHNE 1
CHCTEMAaTH3aLIMs 3HAHUIA.
[IpeoOpaszoBanue anredpandecKux
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpEHue, 06001IeHNE U
cucTeMaTH3anus 3HaHui. OYHKIIH:
MOCTPOCHKE, CBOMCTBA U3YUCHHBIX

byHKIII

bu6mmoreka [JOK
https://m.edsoo.ru/7f444c56
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bubnuoreka [IOK

K 0 1
% outposbias pabora Ne 7 https://m.edsoo.ru/7f444144
[ToBTOpEHue, 0600IIeHNE U
cucremaTtusauus 3Hanuii. OyHkuuu: bubnuorexa [JOK
97 . 1
MOCTPOCHHE, CBOMCTBA M3YYCHHBIX https://m.edsoo.ru/7f44516a
GbyHKIII
[ToBTOpEHUe, 0600MIICHNE U
cucreMaru3anus 3HaHui. OyHKINN: bubnuorexa [JOK
98 . 1
MOCTPOCHHE, CBOMCTBA M3YYCHHBIX https://m.edsoo.ru/7f4452e6
byHKIMNA
99 E/IOCBTTecl)\f:TI:/IP;: Ziofizige;l aduyaeckoe 1 bubmorexa LIOK
B AH. 2P https://m.edso0.ru/7f445516
pelIeHne ypaBHEHUH U X CUCTEM
[ToBTOpEeHnue, 0600IICHNE U
100 | cucremaru3zamus 3HaHui. [ padudeckoe 1
pelIeHre ypaBHEHUH M HX CHCTEM
101 [ToBTOpeHue .Pemenune ypaBHeHNH . 1 bubnuoreka [JOK
rpaduku https://m.edsoo.ru/7f445516
102 | IToBTOpeHuUe, pelieHue ypaBHEHUI 1 bubamorexa LIOK
PTOPEIHE, PELICHIS ypasHeriy https://m.edsoo.ru/7f445516
bu6moreka [IOK
103 [ II i 1
OBTOPSHHE, PEILSHic ypapHetit https://m.edso0.ru/7f445516
104 | TIloBTOpEHUE , pelieHne HEPaBEHCTB 1
bu6mmoreka [IOK
105 [ II 1
OBTOPEHHE , PEINICHHS HEpABCHOTS https://m.edsoo.ru/7f445516
106 | IToBTOpEHUE , penieHue HepaBEHCTB 1
107 | UroroBas kKoHTpoJibHAsE paboTa Ne§ 1
108 [ O6o6mienre u cucreMaTu3anus 3HaHu’ 1
OO111ee KOIMYECTBO YacOB IO MPOTrpaMMe 108

6. IPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMSI ITPOI'PAMMBI «O/1.01.04.02 AJITEBPA»

7 KJIACC
Kona
NpoBepsieMoro IIpoBepsiemble MpeAMeTHbIE Pe3yIbTATHI 0CBOEHUS MPOTrPAMMbI
pe3yJibTara
1 Yucaa ¥ BEIYHCIEHHAS
11 BeImonHATh, coueTas YCTHBIE W TUChMEHHBbIE NPUEMBI, apu(PMETHUYECKHE
' NEUCTBUS C palMOHATLHBIMU YHCIIAMU
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HaXOI[I/ITB 3HAa4YCHUsI 4YHUCJIOBBIX Bblpa)KeHI/If/'I, IMPUMCHATH p33H006pa3HbI€

1.2 cnocoObl M TPHUEMBI  BBIYMCICHUS 3HAYCHUH JAPOOHBIX BBIPAKCHUH,
coJiepKamux 0OOBIKHOBEHHBIE U AECATUYHBIEC POOH
[lepexoauts OT OnHOW (OpPMBI 3amUCH YHCeN K Apyroi (mpeoOpa3oBbIBATH
1.3 JECATUYHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JICCATUIHYIO IpOOb)
1.4 CpaBHUBATh U YHOPSAI0UYMBATh PALIMOHAIIbHBIE YUCIIA
1.5 OKpyrasaTh yncna
BbINONHATE NPUKUIKY M OLIEHKY pe3y/IbTaTa BHIYUCIICHUH, OLICHKY 3HAUE€HUN
1.6 YHCIIOBBIX BHIPAXKEHUHN. BBIMOJIHATE NEHCTBUS CO CTENEHSIMU C HATYpajlbHbIMU
MoKa3zaTeasiMu
17 [IpuMeHsTh NpU3HAKY AETUMOCTH, PA3JI0KEHNE HA MHOXKUTENIN HAaTypalbHbIX
' qucell
Pemath NpakTHKO-OPUEHTUPOBAHHBIE 3a/ladyM, CBSI3aHHBIE C OTHOIIEHHEM
18 BEJIMYMH, TPOMOPLUUOHATIEHOCTHIO BEIMUNH, POLIEHTAMHU, HHTEPIIPETUPOBATh
' pe3ynbTaThl peleHus 3a7ad ¢ y4ETOM OrpPaHUYEHHUMH, CBSI3aHHBIX CO
CBOMCTBaMH pacCMaTpUBaeMbIX OOBEKTOB
2 AJrefpanyeckue BbIpaKeHUs
51 Hcnonb3oBath anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€
' B IIpOIIECCE OCBOCHUS y4eOHOro MaTepuaa
59 Haxonute 3HaueHHs OYKBEHHBIX BBIPAKCHUH MpPHU 3aJaHHBIX 3HAYEHUAX
' HEPEMEHHBIX
53 BeImonHaTe mpeoOpa3oBaHus LEI0r0 BEIPKEHUS B MHOTOWICH NIPUBEICHUEM
' MOJOOHBIX CIIaraeMbIX, PACKPBHITHEM CKOOOK
54 BbINONHATE yMHOXEHHE OJHOWIEHAa Ha MHOIOWIEH M MHOrowieHa Ha
' MHOTOWIEH, IPUMEHATh (POPMYJIbI KBaJpaTa CyMMbl U KBaJIpaTa pa3HOCTH
OcCylecTBIATh pa3ioKeHUE MHOTOWICHOB HA MHOXMWTEIM C IOMOIIBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIEro MHOXUTENs, TPYHNIUPOBKH CIAraeMblX,
npUMeHEeHHs GOPMYIl COKPAIIEHHOTO YMHOKEHUS
26 [TpumensaTh npeoOpa30BaHUs MHOTOUJICHOB JUIs pEILIeHHs Pa3IUUHBbIX 33124 U3
' MaTEeMaTHKHU, CMEXHBIX IPEJMETOB, U3 PEAIbHOM NIPAaKTUKU
57 Hcnonb3oBaTh CBOMCTBAa CTENEHEW C HAaTypaJlbHBIMM IIOKa3aTeNIsAMU IS
' npeoOpa30BaHus BbIPAKEHHUH
3 YpaBHeHHUsI 1 HEPAaBEHCTBA
Pewmrars yMHENHbIE ypaBHEHHMS C OJHOW IIEPEMEHHOM, NPUMEHsAS IIpaBHIIa
3.1 nepexoja OT HMCXOJHOTO YpPaBHEHHUs K PaBHOCWIBHOMY eMmy. lIpoBepsrs,
SIBJIICTCS JIM YMCIIO KOPHEM YpaBHEHHUS
3.9 [TpumensTh rpaduueckue METOAbI MPU PEIIEHUH JIMHEHHBIX YpaBHEHUN U MX
' cucTeM
33 [lonbupats mnpuMepbl mMap 4YHUCEN, SABJSAIOMIMXCA PEHICHHEM JMHEHHOIro

YpaBHCHHA C ABYMS IICPEMCHHBIMU
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CtpouTh B KOOPAMHATHOH MJIOCKOCTH T'padyK JIMHEHHOTO YPaBHEHHS C ABYMS

3.4 MEPEeMEHHBIMU; TOJB3YAICh TpadUKOM, MPUBOJUTH MPHUMEPHI PEIICHUS
ypaBHEHUs
35 Pewmrats cuctemsl AByX JIMHEWHBIX YPABHEHUM C ABYMs IIEPEMEHHBIMHU, B TOM
' yucie rpapuuecku
CocraBisTh M pellaTh JIMHEHHOE YpaBHEHHWE WJIM CHCTEMY JIMHEWHBIX
3.6 YPaBHEHUN IO YCJIOBHIO 3aJayd, HUHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJYy4YE€HHBIN pe3ysbTaT
4 Koopaunartel u rpadpuku. ®yHKuun
N300paxkaTe Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM
4.1 KOOpJIMHATaM, JIyud, OTpe3KH, MHTEpBajibl, 3alMChIBaTh  YHUCIIOBBIE
MIPOMEXKYTKH Ha aNreOpandeckoMm si3bIKe
4.2 OTmeudats B KOOPIAMHATHOM IMJIOCKOCTU TOYKHU IO 3a/laHHBIM KOOpPJIMHATaM
4.3 CrtpouTts rpaduku muHeHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIIUN Y = [X|
OnuceiBaTh € TOMOIIBbIO (QYHKUMNA H3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpPEMSsI, PACCTOSIHUE, 1IEHY, KOJIUYECTBO, CTOMMOCTD,
MIPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxouts 3HaueHre (yHKIMH 110 3HaYEHHIO €€ apryMeHTa
[Tonnmate rpaduueckuii coco0 MpeACTaBICHUS W aHalu3a WH(OpMammH,
4.6 W3BJEKaTh W HWHTEPHPETUPOBATH HHPOPMANMIO W3 TpadUKOB peabHBIX
MPOLECCOB M 3aBUCUMOCTEM
8 KUIACC
Kon
NpoBepsieMoro IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHS POrPaMMBbl
pe3yJibTara
1 Yucia v BbIYMCICHUS
Hcnonb3oBaTh HavalbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIbHBIX
1.1 yuceNn JUIsi CpPaBHEHHS, OKPYIJIEHUS U BBIYHCIEHUHM, H300paxkarhb
JEMCTBUTENBHBIC YKCIIa TOYKaMU Ha KOOPAWHATHON MPsIMON
[IpumeHsaTh MOHATHE apUPMETHUECKOTO KBAAPATHOTO KOPHS, HAXOAUTh
12 KBaJ[paTHbIE KOPHHU, UCHONB3Yysl TMPU HEOOXOIUMOCTH  KaIbKYIATOD,
' BBITIONHATH MPEe0Opa30BaHusl BHIPAKEHUH, COJepkKaIIUX KBaJIpaTHbIE KOPHH,
UCII0JIb3Ys CBOMCTBA KOpHEN
13 Hcnonp3oBath 3amucu OONBIIMX M MAaJbIX YHUCET C MOMOIIBIO JIECATHYHBIX
' npo6eii u crenenei uncna 10
2 AuredpanyecKkue BbIPAKEeHHA
21 [IpuMeHATh TOHATHE CTENEHM C LEeJIbIM IO0Ka3aTeleM, BBIIOIHATh
' npeoOpa3oBaHus BBIPAKEHH, COJEPIKAIIMX CTENEHHU C IIeTIbIM MI0Ka3aTeIeM
99 BhITIONTHATE TOXKIECTBEHHBIE TIPe0Opa30BaHus pallMOHATBLHBIX BRIPAKEHHUN Ha
' OCHOBE MIPaBWJI ACHCTBUI HAJ MHOTOWICHAMH U anre0pandecKuMu ApoOsIMu
2.3 PacknaapiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIN
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[TpumensTh mpeoOpa3oBaHus BRIPAXKEHUM IS PEIICHUS Pa3IMYHbIX 3a]a4 U3

24 MaTeMaTUKH, CMEKHBIX TIPEIMETOB, U3 PEATbHOM MTPAKTUKU
3 YpaBHeHUsI 1 HEPABEHCTBA
31 Pemarp nuHelHbIC, KBaapaTHBIC ypaBHeHI/ISIU U pallMOHAILHBIC YpaBHCHHSI,
CBOJISIIIMECS K HUM, CHCTEMBI JIBYX YPaBHEHUH C IBYMsI IIEpEMEHHBIMU
[IpoBoauTe mpocTelINe UCCAEAOBAHUSA YPABHEHUN U CHUCTEM YPaBHEHHMU, B
3.9 TOM YHCJI€ ¢ NMPUMCHCHHEM TpaUuecKuX MpeAcTaBlIeHUH (YCTaHABIMBATS,
' UMEeT JM ypaBHEHUE WM CHCTEMa YPaBHCHUU PEIICHHS, €CIIH HUMEET, TO
CKOJIBKO, ¥ TIPOYEe)
[lepexonuTe OT ciioBeCHOW (GOPMYIHPOBKM 3aJauu K €€ anredpandeckoi
33 MOJICTTH C TIOMOIIBIO COCTABIICHUS YPaBHCHUS WM CUCTEMBl YPaBHCHH,
' WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3a7add TIOTYYCHHBIN
pe3ynbTaTt
[TpuMeHSTh CBOMCTBA YMCIIOBBIX HEPABCHCTB TSI CPABHEHUS, OLICHKH, PeliaTh
3.4 JMHEWHBbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M WX CHCTEMBI, JaBaTh
' rpaUUecKyr0 MJUTFOCTPAIIMI0 MHOXKECTBA PEHICHUH HEPaBEHCTBA, CHCTEMBI
HEPaBCHCTB
4 DyHKIUN
[ToruMaTh ¥ WCMOJIB30BaTh (YHKIIMOHAIBHBIC TOHATHS W SI3BIK (TEPMHHEI,
4.1 CUMBOJIMYECKHE 0003HAUCHHUS ), OTIPECIIATH 3HAUCHUE (PYHKIIMH 110 3HAUCHUIO
apryMeHTa, OTpeesaTh CBOMCTBA (PyHKIIMH 110 €€ TpaduKy
42 CtpouTts rpaduky d7eMeHTapHBIX QYHKIUNA BUAA: Y = k/x, Y =X%, Yy = X3 y =
[X|, omChIBaTh CBOKCTBA YMCIOBOM (PyHKIIMH 1O €€ TpaduKy
9 KUIACC
Kon
NpoBepsieMoro IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTAThI 0CBOEHHS POrPaMMbl
pe3yJibTara
1 Yucaa 1 BBIYUCTEHUS
1.1 CpaBHUBATh U YIOPSAI0UMBATH PALIMOHAIILHBIE U UPPAIIMOHATILHBIC YHCIIA
Boinonusate apudmernyeckue IeiHCTBUS C pallHOHAIBHBIMU YUCIAMH, COYETasI
1.2 YCTHBIE U THUCbMEHHbIE  MPUEMBI,  BBIIOJHATH  BBIUMCICHUSA  C
UPPALMOHATEHBIMU YHCIIAMU
13 Haxonuts 3HaueHus cTeneHel ¢ 1esbIMU OKa3aTeNIIMU U KOPHEH, BEIUUCIISTh
' 3HAYEHUS YHCITIOBBIX BHIPAKEHUN
14 Oxkpyrnarh JAeWCTBUTEIbHBIC UHWCHA, BBITIOJNHATh MPUKUIKY pe3yibTara
' BBIYHCIICHHH, OIIEHKY YHCIIOBBIX BBIPAXKEHUN
2 YpaBHeHHUsI 1 HEPAaBEHCTBA
21 Pemats nuHeiHbIE U KBapaTHBIC yPaBHEHUS, YPABHEHHUS, CBOISIIINECS K HUM,

HpOCTCﬁH.IPIC ,Z[pO6HO -pallMOHAJIbHBIC YPABHCHUSA
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2.2

Pemate cuctemsl IByX JIMHEMHBIX YpPaBHEHUM C JBYMs IE€PEMEHHBIMU U
CUCTEMBI [IBYX YpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHHUE HE SABJISACTCS
JIMHEUHBIM

2.3

Pemarh TekcTOBBIE 3aaud  anreOpanyecKuM CrocoOOM ¢  MOMOIIBIO
COCTaBJICHUA YpPAaBHCHUA WM CUCTEMBI IBYX ypaBHCHI/Iﬁ C JBYMHA
MNEPEMCHHBIMU

24

[IpoBoauThs mpocTEHIINE UCCIEAOBAHUS YPABHEHUN U CHUCTEM YPaBHEHHMU, B
TOM 4YHUCIIE€ C TPUMEHEHHEM TIpadUuecKux IMpencTaBiIeHU (Hampumep,
YCTaHABJIMBATh, UMEET JIN YPABHEHUE WIIM CUCTEMA YPaBHEHHUU PELICHMS, €CIIU
HWMEET, TO CKOJIHKO)

2.5

PemaTts nuHelHble HepaBeHCTBAa, KBaJpaTHbIE HEPaBEHCTBA, H300paxarhb
pelnieHre HepaBeHCTB Ha YMCIIOBOM MTPSIMOM, 3aIMCHIBATH PEIIEHNE C TOMOLIBIO
CUMBOJIOB

2.6

Pemrate cucTemMbl IMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBaJIpaTHOE HEPaBEHCTBO, M300pa)kaTh peEIIeHHE CUCTEMbl HEPABEHCTB Ha
YUCJIOBOW MPSMOM, 3aIUCHIBATH PELIEHUE C TOMOIIBIO CHMBOJIOB

Hcnonp30BaTh HEpaBEHCTBA IIPH PELIEHUH PA3IMYHBIX 3a4a4

DyHKUUHA

3.1

Pacnosnasatn q)YHKIII/II/I HN3Y4YCHHBIX BHUIOB. Iloka3pIBaTh, CXeMaTHUYECKU
pacmoioKeHUe Ha KOOPMHATHOM TIIOCKOCTH rpadukoB GpyHKIui Buma: Y=KX,
y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCHMOCTH OT 3HA4YeHUH KOI)(DHUIHECHTOB,
OTIMCBHIBATh CBOMCTBA (DYHKIIHIA

3.2

[Toka3piBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB GyHkmuii Buga y = VX, Y = |X| u onmuchIBaTh CBOWCTBA (PYHKITHIT

3.3

Crpoutb M M300paxaTb CXEMAaTUYECKH TpaQUKH KBAAPATHUHBIX (YHKIIHM,
OTHCHIBATh CBOMCTBA KBaIPAaTUUHBIX (DYHKIIMIM 110 UX Tpadukam

3.4

PacrioznaBate kBagpaTHUHYI (QYHKIHUIO MO Gopmyse, TPUBOJIUTH MTPUMEPHI
KBaJIPaTUYHBIX (PYHKIMHI U3 peanbHON XKU3HH, (PU3HKH, TEOMETPUU

Apudpmernyeckasi 1 reoMeTpUYeCKas MPOrpeccuu

4.1

Pacrnio3naBath apI/I(bMCTI/I‘ICCKYIO N TCOMCTPHUICCKYIO IIPOI'PECCUU ITPU PA3HBIX
crocodax 3aJaHuA

4.2

BoimonHAT,  BBIYUCIEHUS C  HCHOJb30BaHHMEM (GopMyn N-ro  4ieHa
apumMeTHuyecKoil ¥ reOMeTPUUECKON MPOTrPECCHii, CyMMBbI IEPBBIX N UJICHOB

4.3

I/I306pa)I(aTL YICHBI TIOCJICOOBATCIIBHOCTH TOYKAMH Ha KOOp)IPIHElTHOfI
IIJIOCKOCTH

4.4

Pemate 3amauM, CBsI3aHHbIE C YHCIIOBBIMHU IOCIEIOBATEIBHOCTSIMHU, B TOM
quciae 3aJaud U3 pPealbHOM KM3HM (C HCHOJIb30BAHUEM KalbKYJATOPA,
U(PPOBBIX TEXHOJIOTHIN)
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7. MPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COJlePKAHUSA
1 Yuciia ¥ BbIYMCICHUS
JlpoOu 0OBIKHOBEHHBIE U IECATHYHBIE, IEPEXO0.T OT OAHOH (POPMBI 3aITUCH IPOOEH K IPYTOii.
1.1 | IloHsATHE palMOHANIBHOTO YHMCIA, 3alKCh, CPABHEHUE, YINOPSIOYMBAHUE PALMOHAIBHBIX
quce
19 ApudpmeTrnueckue AEWCTBUS C PalMOHAIBHBIMU YUCIaMH. Pemienue 3agad M3 peanbHOM
' NPAKTHKH HA YaCTH, HA POOH
13 CreneHp ¢ HaTypalbHBIM IOKa3aTeJIeM: ONpeJesieHue, npeoOpa3oBaHUe BBHIPAKEHUN Ha
' OCHOBE OTpeIeNICHUS, 3aIUCh OOJIBIINX YHCET
14 [IpoueHTsl, 3aUCh MIPOLIEHTOB B BUJIE IpOOH U ApoOU B BUJIE MPOLIEHTOB. Tpu OCHOBHBIE
' 3aJ1a4uM Ha MIPOLIEHTHI, peLICHUE 3a/1a4 U3 peaIbHON MPaKTUKU
1.5 | [IpumeHeHUe MPU3HAKOB JAETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATYpaJIbHBIX YHCE
1.6 | PeanmpHBIC 3aBUCHMOCTH, B TOM YHUCIIE TIpsiMasi 1 00OpaTHAst IPOTIOPIHOHATBHOCTH
2 AJrefpanyecKue BbIpaKeHUs
21 [IepeMeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKECHHSI C NEpPEMEHHOU. JlomycTHMbIe 3HAYEHUs
' HEPEMEHHBIX
59 IIpencraBnenue 3aBUCUMOCTH MEXIY BeIMYMHAMU B BUAe (Gopmyibl. Berumcnenus mno
' bopmynam
2.3 | IlpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUMN, TOKIECTBEHHO PAaBHBIC BBIPAKCHUS
2.4 | CBolicTBa CTEIICHH C HATypaJbHBIM MOKa3aTelieM
95 OpnHounensl U MHOrowieHsl. Ctenens MHOrouieHa. Clo)KeHue, BBIYUTaHUE, YMHOXKECHHE
' MHOTOYJIEHOB
26 @®opMyibl COKpAIIEHHOIO YMHOXKEHUS: KBaJpaT CyMMbI U KBajapar pazHoctu. Popmyia
' pa3HOCTH KBapaToB. Pa3iiojkeHre MHOrOWIEHOB HA MHOKUTEIN
3 YpaBHenust
31 YpaBHeHI/I“e, KOpEHb ypaBHEHUS, IpaBUIa MpeoOpa3oBaHusl ypaBHEHHUS, PABHOCHIIBHOCTh
ypaBHEHUI
3.9 Jluneiinoe ypauBHeHI/Ie c 0,[[H(3171 MIEPEMEHHOM, YHMCIO KOPHEH JMHEWHOIO YypaBHEHMS,
peleHe JTMHEHHBIX YypaBHEHUH
33 CocraBneHue ypaBHEHMH IO YCIOBHIO 3aJaud. PerieHue TEKCTOBBIX 33Jad C MOMOILIbIO
' ypaBHEHUI
3.4 | JluneliHoe ypaBHEHHUE C JBYMS IEPEMEHHBIMU U €r0 Ipadpuk
Cucrema [ByX JMHEHHBIX YPAaBHEHMM C JBYMs II€pEeMEHHBIMH. PemieHne cucreMm
3.5 | ypaBHeHMH crOCOOOM MOJCTaHOBKU. [IprMepbl penieHus TEeKCTOBBIX 3a7ay € MOMOIIBIO
CUCTEM ypaBHEHUI
4 Koopaunartsl n rpaguku. @yHKkuun
4.1 | KoopauHarta TOUYKM Ha MPSMOM
4.2 | YucnoBble MpoMeXyTKU. PaccTosiHre MEX Ty IBYyMSI TOUKAMHU KOOPAWHATHOM NMPsIMOI
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[IpsimoyronpHast cuctema koopaunaT, ocu OX u Oy. Abcmucca U opauHaTa TOYKH Ha

4.3 KOOPJIMHATHOM IJIOCKOCTH
4.4 | Ilpumeps! TpaduKoB, 3aJaHHBIX GopMmynamu. UteHue rpadukoB pealbHbIX 3aBUCUMOCTEH
4.5 | Ilonstue pynkuuu. I'paduk ¢pynkuuu. CBoicTBa QyHKIHIA
4.6 | Jluneiinas ¢pynkuus, e€ rpaduk. ['paduk pyHkmm y = [X|
4.7 | I'paduueckoe perieHne JIMHEHHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
11 KBanparusiii xopeHp u3 uucna. [lonstue o0 uppaumoHanbHOM uyHcie. [lecsThuuHble
' MPUOIMKEHHUS UPPATHOHATBHBIX YHCET
12 CpoiicTBa apu(MeTnyecKuX KBaJpaTHBIX KOPHEH M UMX NPUMEHEHHE K IpeoOpa3oBaHUIO
' YUCIIOBBIX BBIPAKEHUW U BIYUCICHUSM. [[eliCTBUTEIbHBIC YHCTIa
1.3 | Crenenb ¢ mesIM TIoKa3aTeseM 1 e€ cpoiictBa. CTaHaapTHAS 3alUCh YUCIa
2 AJrefpanyecKue BbIPaKeHUsl
2.1 | KBampatHsIii TpEXUWIEH, pa3IoKeHNEe KBaIPATHOTO TPEXUWICHA HA MHOKUTEIN
2.2 | Anrebpanueckas 1po6b. OCHOBHOE CBOICTBO anredpandecKkoi qpoou
2.3 | CnoxxeHue, BRIYUTAHUE, YMHOKEHHUE, JICTICHHE alreOpandecKux Ipooei
2.4 | PanmoHanbHBIC BRIpAXKEHUS U UX NMPE0Opa3oBaHUE
3 YpaBHeHUs1 H HEPaAaBEHCTBA
3.1 | KBanpaTtHoe ypaBHeHUe, (hopMyrna KOpHEH KBapaTHOTO ypaBHeHus. Teopema Buera
3.2 | Pemenue ypaBHEeHUH, CBOAALIMXCS K TMHEHHBIM U KBaJAPATHBIM
3.3 | Ilpocreiimue apoOHO-pallMOHATBHBIC YPAaBHCHUS
I'padmyeckas uHTepnpeTanuss ypaBHEHUN C IBYMs NMEPEMEHHBIMH M CHCTEM JIMHEHHBIX
3.4 | ypaBHeHU# c 1ByMs niepeMeHHbIMU. [IprMepsl perieHus cucteM HeJIMHEHHBIX YpaBHEHUH ©
JBYMsI IEPEMEHHBIMU
3.5 | Pemenne TeKCTOBBIX 3a7a4 areOpandeckum crnocodom
3.6 | YUucnoBble HEpaBEHCTBA U X CBOMCTBA
3.7 | HepaBeHCTBO C OJIHO¥ TIEpeMEHHOM
3.8 | PaBHOCHJILHOCTh HEPABEHCTB
3.9 | JIuneiitHble HEpaBEHCTBA C OJHOM ITEPEMEHHOM
3.10 | Cucrembl TMHEHHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM
4 DOyHKUNHU
41 Ionstue ¢ynkuuu. O6MAcTh ONpeNeeHUs] U MHOXKECTBO 3HadeHu (pyHkuuu. CrocoOsl
| 3amanus QyHKIMHA
4.2 | I'paduk pynkuuu. YreHne CBOUCTB QyHKIUH 110 €€ TpapuKy
4.3 | Ilpumepsl rpaduKoB QPyHKIMNA, OTPaXKAIOIINUX peabHbIE MPOLIECCH
44 @DyHKIMH, OMUCHIBAIOUINE MPSAMYI0 U OOpaTHYIO MPONOPLUOHAIBHBIE 3aBUCUMOCTH, MX

rpaduxu
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45 | OyHkumn y =x%,y = X8

4.6 | Oyakauny = X,y = |x|

4.7 | I'padpuyeckoe perieHne ypaBHEHUH U CHCTEM YpaBHEHUH

9 KUIACC

Kon IIpoBepsieMbli 3J1€MEHT COAEPKAHUS

1 Ymucna v BbIYUCICHUS

1.1 | PanmoHnanbHbIC YKCIIa, UPPAHOHATBHBIE YMCTIa, KOHEYHBIE U OECKOHEYHBIE ECITUIHBIE IPOOH
MHoOXecTBO JAECWCTBUTEIBHBIX UHCEN, JEWCTBUTENbHbIE 4HCIAa KaK OECKOHEYHbIE

1.2 | necatmunbie napoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
NEUCTBUTENBHBIX YUCET U KOOpIAMHATHOM NpsAMoi. CpaBHEHUE JeMCTBUTEIbHBIX YHCEI

1.3 | ApudmeTndeckne IEHCTBUS C JICHCTBUTSIIBHBIMU YHCITAMH
N3smepenusi, mnpulOnmkeHus, OIEHKA. Pa3Mepbl O0OBEKTOB OKPYKAIOIIETO MHpa,

14 |WMTETBHOCTE NMPOLECCOB B OKPYKAIOLIEM MHUPE. [Ipubnmk€HHOE 3HAYEHHE BEIUYUHBI,

' TOYHOCTh mnpubnmxeHus. OxpyriaeHue uwucen. llpukunka ©u oOneHKa pe3yabTaToB

BBIUYHUCIICHU T

2 YpaBHeHusi U HepaBeHCTBA

2.1 | YpaBHEHHS ¢ OJTHOM MepeMeHHON

2.2 | JluneitHoe ypaBHEeHHE. Perenne ypaBHEHUH, CBOIIIUXCS K JIMHEHHBIM

2.3 | KBagpaTtHoe ypaBHeHue. Pemienne ypaBHEHUH, CBOASIIMXCS K KBaIPATHBIM

54 bukBanpatHoe ypaBHeHue. [IpuMepsl penieHus ypaBHEHUN TPEThE U YETBEPTOM CTEIEHEN

' pa3ioKeHueM Ha MHOYKHUTEIH

2.5 | Pemenue npoOHO-paIMOHAIBHBIX YPaBHEHUN

2.6 | CucreMbl ypaBHCHHM

2.7 | YpaBHEHHE C IBYMS IIEPEMEHHBIMHU U €TI0 IpaduK

2.8 | Pemenue cucreM ABYX JMHEHHBIX YpaBHEHUM C ABYMS IEPEMEHHBIMU

2.9 | Pemenue cucteM IByX ypaBHEHUMN, OJHO U3 KOTOPBIX JIUHEHHOE, a Ipyroe — BTOPOi CTENEHH

2.10 | I'padmyeckast HHTEpIPETALIUS CUCTEMBI YPaBHEHHH ¢ IBYMS IEPEMEHHBIMU

2.11 | PemeHue TEKCTOBBIX 3a/1a4 alreOpandeckuM crocooom

2.12 | YucnoBeie HEpaBEHCTBA M UX CBOMCTBA

2.13 | Pemenuie TUHEHHBIX HEPABEHCTB C OJHON IIEPEMEHHOM

2.14 | Pemenue cucteM JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHON

2.15 | KBazmpaTHble HEpaBEHCTBa

2.16 | I'pacdmueckas MHTEpNIpETALINs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU

3 DOyHKUNU

31 Ksampatnunas ¢ynkmus, e€ rpaduk u cpoiictBa. [lapaGoma, KOOpAMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUH MapaldoJIbl

3.2 | I'paduku pynkumit y=kx, y=kx+b u ux cBoiictBa

3.3 | I'pacdukm pynkumit y=k/Xx, y = X® u ux cBoicrBa

3.4 | I'paduku ¢pyHKIMH , 1 UX CBOWCTBA
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4 Yucii0Bble 0CJIE10BATEIbHOCTH
41 OmnpeneneHue ©  CrHOCOOBI  33aJaHMA  YHUCIOBBIX  TOCIEAOBAaTeNbHOCTEH. 3amaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOU popmyIioit u popmysoii N-To wieHa
42 Apudpmernueckas mporpeccus. Popmynbl N-ro 4YieHa apu(pMETHUYECKON Nporpeccud,
' CYMMBI IIEPBBIX N YJICHOB
43 I'eomerpuueckas nporpeccus. Popmyssl N-ro WieHa FreOMETPUIECKON IPOTPECCUN, CYMMBI
" | mepBBIX N WIEHOB
44 N3o0paxkenne wieHOB apu(METHYECKOW M TEOMETPHUYECKOW MPOTPEecCHil TOYKaMH Ha
' KOOPAMHATHOM IIJIOCKOCTH. JINHEWHBIN U 3KCIIOHEHIIMAIBHBIA POCT
4.5 | Cno>xHbI€ MPOIICHTHI
8. MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE
TPEBOBAHMUSA K PE3YJIbTATAM OCBOEHUSA ITPOI'PAMMBbI
Ko
IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOCHUS
NpoBepPsIeMoOro
MPOrpamMMblI
TpeOoBaHUA
YMeHue onepupoBaTh MOHATHSIMHU: MHOXKECTBO, IIOJIMHOXKECTBO, OTIEPALIMH HAJ
MHO>KE€CTBAMHU; YMEHHUE ONEpUPOBAThH MOHATUSAMU: rpad, CBSI3HBIN rpad, 1epeBo,
1 LUKJI, TPUMEHATh UX IIPU PEILICHUH 3a]1a4; YMEHUE UCIOJIb30BaTh IpapuuecKoe
IIPECTaBICHUE MHOXKECTB JUIsl ONTMCAHNS PEaIbHBIX ITPOLIECCOB U SIBICHUM, IIPU
pelIeHNH 3aa4 U3 APYTUX Y4eOHBIX IPEIMETOB
YMeHue onepupoBaTrh IMOHATHUSAMHU: ONPEIEICHHE, AKCHOMa, TEOpeMa,
5 JIOKa3aTeNbCTBO; YMEHUE PACIIO3HABATh MCTHHHBIC W JIOKHBIC BBICKA3bIBAHUSA,
IIPUBOJIUTH IPUMEPBI U KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHHUS M OTPULIAHUS
BBICKa3bIBaHUI
YMeHue onepupoBaTh NOHATUSMHU: HATYypPAJIbHOE YHCIIO, IPOCTOE U COCTABHOE
YHCIIO, JEJIIMMOCTh HaTypaJbHBIX YHCEN, IPU3HAKU JEIMMOCTH, LEJI0€ YUCIIO,
MOJy/lb YHCJla, OOBIKHOBEHHAs poOb U AecATHYHAs Ipo0b, CTAaHIAPTHBINA BHU]
3 quciaa, PALMOHAJIBHOE YHUCIO, HUPPALMOHAIbHOE 4YHCIO, apu(pMETHYECKHM

KBa,Z[paTHLIﬁ KOpPCHb, YMCHHUC BBIIIOJHATDH ,Z[eﬁCTBHH C 4HCJlaMH, CpaBHHUBATb U
ynopssaoiuBaTk 4YuCiIa, MNPCACTAaBJIATH 4YHCIA Ha KOOp,Z[PIHaTHOI;'I prlMOfI,
OKpYIJIATH YKCiia;, YMCHHUC A€JIAaTh IPUKUJKY U OLICHKY pE3yJibTaTa BBIUMCIICHUM

YMeHue onepupoBaTh IOHATUSAMH: CTENEHb C LEJIbIM IOKa3aTeleM,
apu(pMeTHYECKH KBaJpaTHbII KOpPEeHb, MHOTOYJIEH, anredpanyeckas IpoOb,
TOXJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTeneHU OOoJblIe €JUHULIBI;
4 YMEHUE BBINIOJIHATh PAcUYETHl M0 (opMynaM, Mpeodpa3oBaHUs LENbIX, IPOOHO-
PaLMOHATIBHBIX BBIPAKEHUN U BBIPAKEHHUI C KOPHIMH, Pa3ioKeHHEe MHOTOUJIeHa
Ha MHOJKUTEIH, B TOM YHUCJIE C UCTIOJIb30BaHNEM (HOPMYJ pa3HOCTH KBaIPaToB U
KBaJ[paTa CyMMbI U pa3HOCTH

YmMmenue OICpHUpOBaTh NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C OJIHOH
5 HepeMeHHOﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C nepeMeHHoﬁ; YMCHUC
peuiaTtb JIMHEMHBIE U KBaJApaTHBIC YpaBHCHUA, ,Z[pO6HO-paI_II/IOHaJIBHBIC
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YpPaBHEHUS C OJHOM IIEPEMEHHOW, CUCTEMBI [BYX JIMHEHHBIX YpPaBHECHUH,
JMHEWHBIC HEPABEHCTBA M UX CHUCTEMBI, KBaJpaTHbIC U APOOHO-pallMOHATEHBIC
HEPaBEHCTBA C OJHOU IIEPEMEHHOM, B TOM YHCJIE IIPU PELICHUH 3a4a4 U3 IPYrUx
IIPEeAMETOB M IIPAKTUYECKMX 3aJa4; YMEHHUE HCIIOJIb30BaTh KOOPAMHATHYIO
OPSIMYIO M KOOPJIMHATHYIO TUIOCKOCTb JUIsl H300pakeHUsI PEelIeHUI ypaBHEHUH,
HEPaBEHCTB U CHUCTEM

YMeHne onepupoBaTh HOHATUAMHE: QYHKIUS, TpaduK QyHKINH, HYIIU QYHKITUH,
NPOMEXYTKM 3HAKOMOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHUs, YyOBIBAHWUSI,
HanOoJIpIllee ¥ HaWMEHbIEe 3HAUYeHUS (YHKIUH, YMEHHE OIIEPHpPOBATH
MOHATUSAMHU: TIPSIMasi IPOTIOPIIHOHAILHOCTD, TMHEWHAs (PYHKITHS, KBaIpaTHIHAS
¢byHKIMsA, oOpaTHasi NPONOPLUOHAIBHOCTh, Mapaloiia, runepOosia; yMeHHe
cTpouthb rpaduku GyHKIIUHN, UCTIOIH30BATh TPAPUKH I ONIPEICTICHUSI CBOWCTB
MPOLIECCOB M 3aBHCUMOCTEM, s peleHusl 3ajad U3 JpYrux ydeOHBIX
MPEIMETOB U pealbHOW JKU3HU; YMEHHE BhIpaXaTh (HOpMylnaMH 3aBUCHMOCTH
MEX]Ty BeTHYNHAMHA

YMeHue onepupoBaTh MOHATHSAMH: IOCIEI0BATENbHOCTh, apudmeTnyeckas u
reoMeTpuuecKas MIPOrpeccuu; yMEHUE HCII0JIb30BATh CBOICTBa
MOCJIe0BaTEeNbHOCTEN, (OPMYIIBI CyMMBI U OOIIEr0o WieHa IPU peleHu  3a1ad,
B TOM YHCIIE 3a/1a4 U3 IPYTUX YYEOHBIX IPEIMETOB U pealbHON )KU3HU

YMeHne pemarh 3a7add pa3HbIX THIOB (B TOM YHUCIE HA TPOICHTHI, JOJU U
YacTH, JBIKEHHE, padoTy, IIEHy TOBapOB M CTOMMOCTH IOKYIMOK W YCIYT,
HaJIOTH, 3a/1a4d U3 00JIACTH YIPABJICHUS JUYHBIMUA U CEMEHHBIMHU (DMHAHCAMH ),
YMEHHUE COCTABIIATh BBIPAKEHUS, YpPaBHEHHs, HEPABEHCTBA W CHUCTEMBI IO
YCIOBHIO 33/1ayd, HWCCIICOBaTh TIOJIyYCHHOE pEHICHHE W  OLCHUBATh
MPaBIIOTIO0OHOCTD TOJTYYCHHBIX PE3YIbTATOB

YMeHue omnepupoBaTh MOHATHSAMH: (purypa, TOUKa, OTpPE3OK, MpsAMas, JIyd,
JOMaHas, yrojl, MHOTOYTOJbHHUK, TPEYroJbHUK, paBHOOCAPEHHBIH U
PaBHOCTOPOHHUN TPEYrOJIbHUKH, MPSIMOYTOJbHBIN TPEYroJabHUK, MeEAHaHa,
OMCcceKTpuca M BBICOTA TPEYroJbHUKA, YETHIPEXYTOJbHUK, MapaljieiorpamMm,
poMO, MPSMOYTOJBHUK, KBaJpaT, Tpamnelus; OKPY>KHOCTb, KpYyT, KacaTelbHas;
3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUTYpaMU; YMEHHE PellaTh 3a/1a4H, B TOM
YHClie U3 TOBCEIHEBHOM KM3HHU, HA HAXOXKJIEHUE T€OMETPUUYECKUX BEIUYUH C
NPUMEHEHUEM U3YUYEHHBIX CBOMCTB QUryp U (pakToB

10

YMeHue OIICPHUPOBATDH INOHATHUAMMU: PaBC€HCTBO (I)I/Il"yp, PaBCHCTBO
TPEYTrOJIbHUKOB; MMapaJJICIIbHOCTD U NEPIICHAUKYIIAPHOCTD IIPAMBIX, YT'OJI MCXKIY
IMPAMBIMH, ICPICHAUKYIIAP, HAKIIOHHAA, IIPOCKI M, HO,[[O6I/IC (I)I/Il“yp, HO,I[O6HBI€‘
TPEYIrOJIbHUKH, CHMMETpUA OTHOCHUTCIBHO TOYKU U HpHMOﬁ; YMCHUC
paciio3dHaBaTb paBE€HCTBO, CUMMCTPUIO U HOI[O6I/I€‘ (I)I/Il"yp, mapajlyieJIbHOCTb U
MNEPNECHAUKYIAPHOCTD MMPAMBIX B OKPYKAOMIEM MHUPE

11

YMeHue onepupoBaTh MOHATUSAMU: JJIMHA, PACCTOSHUE, yroJl (BeJUYMHa Yria,
CHUHYC M KOCHUHYC YIJla TPEYroJIbHHUKA), TUIOIIA/b; YMEHUE OLICHUBATh pa3Mepbl
MIPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpPE; YMEHUE HMPUMEHSTH (POPMYIIbI
nepuMeTpa M IUIOMIAId MHOTOYIOJBHUKOB, JUIMHBI OKPY)KHOCTH M IUIOIIAAX
Kpyra, oObeMa MpsAMOYroJBbHOIO TapajUlefienuIesia; YMEHHE TNPUMEHSTh
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MPU3HAKK PABEHCTBA TPEYTrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopeMy Iludaropa, TpUroHOMETpPHUUYECKHUE COOTHOIICHUS JUIS BBIYUCICHUS
JUIMH, PACCTOSIHUM, IUIOLIAAEH

12

YMmenue n300paxarb Iockue GUrypsl ¥ UX KOMOMHALIMHU, IPOCTPAHCTBEHHBIE
GUrypel OT pyKH, C TIOMOIIBI0 YEPTEKHBIX WHCTPYMEHTOB M AJIEKTPOHHBIX
CPEACTB MO TEKCTOBOMY HJIM CHMBOJIBHOMY OITHCAHUIO

13

YMeHHe onepupoBaTh IOHATUAMM: IIPSAMOYIOJIbHAsE CUCTEMA KOOPAMHAT;
KOOPJAMHATHI TOYKHU, BEKTOP, CYMMa BEKTOPOB, IIPOM3BEICHUE BEKTOPA HA YHCJIO,
CKAJLIPHOE TPOMU3BEACHHE BEKTOPOB; YMEHHME MCIOJIb30BaTh BEKTOPHl U
KOOPAMHATHI JUIS MPEJICTABICHUS JAHHBIX M PEIICHUs 3a/1a4, B TOM YHUCIE U3
JPYTUX y4eOHBIX IPEIMETOB U peaIbHOM KU3HU

14

YMeHune omnepupoBaTh MOHATUSAMH: CTOJOMKOBBIE U KpPYrOBBIE IHArPaMMBI,
TaOMUIBI, CpeHee apupMeTHUecKoe, MeauaHa, HauOoJblliee U HauMeEHbIlee
3HAYEHHMS, pa3Max YHUCIOBOro HabOpa; yMEHHE U3BJIEKaTh, HHTEPIIPETUPOBATH U
npeoOpa3oBbIBaTh MH(POpPMAIMIO, TPEACTABICHHYI0O B TaOmuIax W Ha
JTUarpaMmax, OTPaKaroIIyl0 CBOMCTBA U XapaKTEPUCTHUKU PeaTbHBIX MPOIECCOB
U SBJICHHWH, YMEHHE pPaclo3HaBaTh M3MEHUYWBBHIE BEIMYHUHBI B OKPYXAIOIIEM
MHpe

15

YMeHue omnepupoBaTh  MOHATHSMH:  CIy4alHbI  ONBIT  (choydailHBIN
AKCIIEPUMEHT), AJIEMEHTapHOE COOBITHE (IJIIEMEHTAPHBIA HCXOJ) CIIY9ailHOTO
OMbITA, CIydyallHOE COOBbITHE, BEPOSTHOCTb COOBITHS; YMEHHME HAaXOIUTh
BEPOATHOCTH  CIy4allHBIX COOBITUH B ONBITaX C PaBHOBO3MOXHBIMHU
IEMEHTAPHBIMU  COOBITMAMHM;  yMEHHME  pellaTh  3aJadyd  METOJ0M
OpPraHM30BaHHOTO Nepedopa U C UCTIOIb30BaHUEM MPaBUIIa YMHOKEHHUS; YMEHUE
OLICHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITUH M SBJIEHUH, NMOHMMAaTh pOJIb
IPAaKTUYECKU JIOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITHI B OKPY)KAIOLIEM MUpE
U B JKHU3HU; 3HAKOMCTBO C IOHATHUEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIUX YHCEII U €0 POJIbIO B MACCOBBIX SIBJICHUSX

16

YMeHune BbIOMpATh MOAXOIAIIMN WM3YyYCHHBIM METOJ Il pEUISHUs 3aJlayH,
MPUBOAUTH MPUMEPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U KU3HH,
pacro3HaBaTh TMPOSIBICHHE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE, OIMCHIBATh
OTJIeNbHBIC BBIJAIOIINECS PE3yAbTaThl, IMOJIYYCHHbIE B XOJ€ Pa3BUTHI
MaTeMaTHKHU KaK HayKH, MPUBOAUTH MPUMEPbl MATEMAaTHUYECKUX OTKPBITHH U UX
ABTOPOB B OTCUECTBEHHON W BCEMUPHOU UCTOPUU

9. HIEPEYEHbB 3JIEMEHTOB COJAEPKXAHMUS,
IMPOBEPAEMBIX HA OI'D IIO MATEMATHUKE

Kon IIpoBepsieMbIi 2JIEMEHT COePKAHUA

1 Yucna ¥ BEIYMCTICHUS

1.1 | HarypanbHble u nenslie yncia. [IpusHaku AeTMMOCTH LENbIX Yncell

1.2 | OObIKHOBEHHBIE U JIECTUYHBIE IPOOU, TPOLIEHTHI, OECKOHEUHbIE TEPUOJUUECKIE TpOooH
1.3 | PanonanbHele yncia. ApupmMeTndeckue ornepamnuu ¢ paliMoHaIbHBIMHU YHCIaMH
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1.4 | JleficTBuTeNbHBIC Ynca. ApudMeTHUeCcKue onepanuu ¢ JeHCTBUTSILHBIME YUCIIaAMU
15 HpMGHHméHUHHe BBIYHCIICHUS, MPaBUjia OKPYIJICHHS, MPUKHUIKA U OICHKA pe3yiIbTara
BBIYHCIICHUI
AJredpanyeckne BbIPaKeHHs
2.1 | BykBeHHBIC BBIp@)KEHUS (BBIPAKECHUS C IEPEMEHHBIMHU )
99 Crenenp ¢ nensiM nokasareneMm. CTeneHb ¢ palloHalIbHBIM IoKazareneMm. CBoiicTBa
' CTENEHU
2.3 | MHOro4IeHBI
2.4 | Anrebpamueckas 1po0Ob
25 Apudmernueckuil KOpeHb HATypaJbHOW cTemneHu. JlelcTBUs ¢ apupMEeTHUECKUMU
' KOPHSIMH HATYPaTbHOU CTETICHH
3 YpaBHeHUsI 1 HEPABEHCTBA
3.1 | Lenbie u n1poOHO-parioHaIbHBIC YpaBHEHHUS. CUCTEMBI U COBOKYITHOCTH YPaBHCHHIMA
3.2 | Lenble u 1poOHO-paIioHATbHBIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 | Perrenne TeKCTOBBIX 3a1a4
4 YucjioBbIE MOCIE10BATEIHHOCTH
4.1 | IlocaemoBaTenbHOCTH, CIIOCOOBI 3aaHUs [TOCIIEA0BATEILHOCTEN
4.2 | Apudmerrueckas v reoMeTpuIeckas rnmporpeccuu. opmyiia CII0KHBIX MPOIICHTOB
5 DyHKIUN
Oyukiysa, crnocoObl 3amanus ¢yHkiuu. ['paduk dyaknuu. O6nacTh ompeaeneHus u
51 MHOXecTBO 3HaueHWd ¢yHkuuu. Hymu ¢ynkuum. [IpoMexyTku 3HAKOMOCTOSIHCTBA.
| [IpOMeXyTKH MOHOTOHHOCTH ~(YHKIMH. MaKCUMyMbl M MHHUMYMBI (YHKIIWH.
Haubonpiiee n HauMeHbllee 3Ha4eHHE (PyHKIIMN Ha TPOMEKYTKE
6 KoopauHatsl HA NPSAMOM U MJIOCKOCTH
6.1 | KoopaunaTtHas rnpsimas
6.2 | JlekapTOBbI KOOPAMHATHI Ha MIIOCKOCTU
7 I'eomeTpust
7.1 | 'eomerpuueckue GUTyphl U UX CBOMCTBA
7.2 | TpeyroiabHHUK
7.3 | MHOTOYrOJIbHUKHU
7.4 | OKpyXHOCTb U KpyT
7.5 | U3mepenue reoMeTpu4ecKiX BeIMUHUH
7.6 | BekTopsl Ha IIOCKOCTH
8 BeposiITHOCTB U CTATHCTHKA
8.1 | OmucarenbHas CTaTUCTHKA
8.2 | BeposTHOCTb
8.3 | KomOunaropuka
8.4 | MHuoxecTBa
8.5 | I'pacur
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10. YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OobazamenvHble yueOHble Mamepuavl 01 00yUarOuLe2ocs

1.

Maremaruka. Aurebpa: 7-i kimacc: 0a30BBIA  ypOBEHb: YUYeOHHWK, 7 Kiacc/
Makaperues, FO. H., Munmok, HI'., Hemkos, K. I. u  gpyrue; mnom pen.
Tensxosckoro, C. A., AknronepHoe obmiectBo «M3marenbctBo «IIpocBemnieHne.
Maremaruka. Aunrebpa: 8- kimacc: 0a30BBId  ypOBEHB: y4eOHHMK, 8 Kiacc/
MakaperueB FO. H.,, Munmok, H. I'., Hemxos, K. I. u  ngpyrme; mnom pen.
TensikoBckoro, C. A., AkimonepHoe o6mectBo «M3natensctBo «IIpocserienne
Maremaruka. AnreOpa: 9-ii kimacc: 0a30BbI  ypOBeHb: Yy4yeOHHK, 9 Kiacc/
Makaperues, FO. H., Munmiok, H. I'., Hemkos, K. 1. wu agpyrue; mnom pen.
TensikoBckoro, C. A., AkimonepHoe oo6mectBo «M3natensctBo «IIpocBemnienner»

Memoouueckue mamepuanwl 011 yuumens

1.

Meroandeckoe Mocooue K MpeAMETHON JTUHUN YIEOHUKOB IO anredpe
10. H. MakapseraeBa, H. I'. Muntok, K. 1. HemmkoBa u n1p. MaTtemaruka. Anreopa 7-9
KJ1acChl. ba30BbIN ypOBEHb

Hugpposvie obpazoeamenwvhuie pecypcel u pecypcol cemu unmepHem

1.

bubamoreka [JOK https://m.edsoo.ru
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