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7 KIIACC

Yuciia ¥ BbIYHMCICHHSA

Panmonaneupie uncna. CpaBHEHHUE, YIOpsAOYMBaHHE W apudMeTHdYecKue IeUCTBUSA C
paluoHaIbHBIMU YKciaMu. YuciioBas npsMas, MOyJb YUCIIA.

Crenenb ¢ HaTypaJbHBIM IIOKa3zareleM U €€ CBOWMCTBAa. 3aluCh 4YUCIA B JIECATUYHOMN
ITO3ULIMOHHON CUCTEME CUHMCIICHHUS.

Pemenne TekcTOBBIX 3amay apudmernyeckuM crocodbom. Pemienune 3amgau w3 peanbHOU
IIPAKTUKHU HA YaCTH, HA IpOoOU, HA TPOLIEHTHI, IPUMEHEHNE OTHOLLEHUH U IPONIOPLUH ITPHU PELICHUH
3aJa4, peleHue 3a1a4 Ha JIBIKEHUE, paboTy, TOKYIKH, HATOTH.

JemumocTh nenbix gucena. CBOMCTBA IETUMOCTH.

[Ipocthie 1 cocTaBHbIe yucia. UETHbIC 1 HeUEéTHBIE yKncia. [Ipu3Haku nenmuMocTH Ha 2, 4, 8,
5,3,6,9,10, 11. [Ipu3Haky AeIMMOCTH CYMMBI U IPOU3BECHUS LIEIBIX YUCEN MPU PELICHUH 3a]1a4
C IPAKTUYECKUM COAECPIKAHUEM.

HauGonpmmii oOumit nenutens U HauMeHbIee oOlee KpaTHOe IBYX uuces. B3auMHO
npocteie uncia. Anroputm EBkiuna.

Henenne ¢ octaTkoM. ApupMeTruuecKkue ornepauu Hajl OCTaTKaMHu.

AuredpanyecKkne BbIPaKeHHUS

Bolpaxkenue ¢ nepeMeHHBbIMU. 3HAU€HUE BBIpaXKEHHUS ¢ NepeMeHHbIMU. IlpencraBienue
3aBHCHUMOCTH MEXKIY BEIMYUHAMU B BUJE POPMYIIBL.

ToxecTso. Tox1ecTBeHHBIE npeodpazoBaHus anredpanvyecKmx BBIPAKECHU.
Jloka3zaTenbCcTBO TOXK/IECTB.

Opnownenbl. OqHOUWIEeH cTaHAapTHOrO BUja. CTeneHb OAHOUIEHA.

MHuorounensl. MHorouwieH crasgaptHoro Buaa. CreneHb MHorowieHa. CroxeHue,
BbIUMTAaHUE, YMHOXXEHHE U JelleHHe MHOorowieHoB. [IpeoOpa3zoBaHue I€IOr0 BBIpaKEHUS B
MHorouieH. Kopau MHoOrousieHa.

@opMybl COKPALIEHHOTO YMHOXKEHMs: KBaJpaT CyMMbl U KBaJpaT pa3HOCTH JBYX
BBIPQXEHHH, KyO CyMMBI ¥ KyO pa3HOCTH JBYX BBIPaKEHUH, Pa3HOCThH KBAIPATOB JIBYX BBIPAXKEHUH,
MIPOM3BEIEHNE PA3HOCTH U CYMMBI JBYX BBIpQXKEHHI, CyMMa U Pa3HOCTh KyOOB JIBYX BbIpaKE€HUH.

Paznoxxenne MHOrouIeHa HAa MHOXKUTEINN. BpIHECeHHEe 00111er0 MHOXKUTENS 3a CKOOKU. MeTo
TPYIITAPOBKH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHune ¢ onHoM mnepeMeHHON. KopeHb ypaBHeHus. CBONCTBAa ypaBHEHHU C OJIHOM
NEPEMEHHOI. PaBHOCHIIBHOCTh ypaBHEHMH. YpaBHEHUE KaK MaTeMAaTU4YeCKas MOJEIb pEallbHON
CUTYallUH.

JIuneliHoOe ypaBHEHHE C OHON IEpEMEHHOM. UK CII0 KOpHEN TMHENHOT0 ypaBHEHU. Pelenue
TEKCTOBBIX 337]a4 C MOMOIIbIO JMHEHHBIX ypaBHeHUH. JIMHEHOE ypaBHEHHE, coAepKallee 3HAK
MOJTYJIS.



VYpaBHeHue ¢ 1ByMsl IepeMeHHbIMU. ['paduk TMHEHHOro ypaBHEHHUS C IByMsI IEPEMEHHBIMH.
CucTeMbl TUHEHHBIX YpaBHEHUH C IByMs IepeMeHHbIMH. [ paduueckuii MeTo 1 peleHns: CHCTEMbI
JIMHEWHBIX YpPaBHEHUI C IByMs IEPEMEHHBbIMU. Perienre cuctem JIMHEHHBIX YPaBHEHUN C ABYMS
IIEPEMEHHBIMU METOIOM ITOJICTAHOBKH M METOIOM cJI0KeHus1. CucreMa BYX JIMHEHHBIX ypaBHEHUN
C IByMsI IEPEMEHHBIMU KaK MOJIEJIb PEaIbHOW CUTYalHUH.

DOyHKIUUHA

Koopaunata Touku Ha npsiMoil. YncioBble IPOMEXYTKH. PaccTossHre MexX Iy IByMs TOUKaMH
KOOPJAMHATHOMU IIPSIMOM.

[TpsamoyronbHas cucteMa KoopAuHar. Alcuucca M OpJuHAaTa TOYKM Ha KOOPAMHATHOMN
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX (Qopmynamu. UteHue rpaduKOB peambHBIX
3aBUCHUMOCTEM.

OyHKIMOHATBHbIE 3aBUCUMOCTH MeX1y BenuunHamu. [lonstne Qynxiumn. OyHKIus Kak
MaTeMaTHyYecKass MOJeNb peanbHOro mpouecca. O0iacTb onpeneneHuss U 00JacTb 3HAUYEHUM
¢ynkunu. Crioco6s! 3amanus GyHkiuu. ['paduk Gyakuuu. IoHATHS MakcuMyma ¥ MUHHMYMa,
BO3PaCTaHMs U YObIBAaHMs Ha IIpUMeEpax peabHbIX 3aBUCUMOCTEH.

JluneitHas ¢ynkuus, e€ coiictBa. ['paduk nuHeiinoi ¢ynkuuu. ['padux GpyHkmu y = [X|.
KycouHo-3aannble pyHKIUY.

8 KUIACC

Yuciia 41 BbIYMCICHUSA

KBanparuble kopHH. Apu(pMETHUYECKHH KBaJpaTHBIM KOpeHb U ero cBoiicTBa. llonsrtue
UppalMOHAIBHOrO uucna. JlelcTBUd ¢ MppaluOHAIbHbIMM uuciaMu. (CBolicTBa AEWCTBUM ¢
MppalMOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCET.

[IpencraBieHust O pacIIMPEHUSIX YUCIOBBIX MHOKECTB. MHOKECTBa HaTypaJIbHBIX, LIETbIX,
palMOHAaIbHBIX, JEMCTBUTENBHBIX Yncel. CpaBHeHUE yncen. YucaoBble IPOMEXKYTKH.

JeiictBus ¢ ocratkamu. OctaTku creneHel. [IpuMeHeHne ocTaTkoB K PEeIIeHUI0 YpaBHEHUH
B LIEJIBIX YUCJIAX U TEKCTOBBIX 3a/a4.

Pa3mepbl 00bEKTOB OKpYXkArOIIEro MUpa, JUIMTEIbHOCTh IIPOLECCOB B OKPY)KAIOIIEM MUPE.
CraHgapTHBIN BUI YKCIIA.

Auaredpanyeckune BbIpaKeHHUs

Anrebpanueckast J1poOb. JlomycTHMble 3HAYEHHs MEPEMEHHBIX B APOOHO-pallMOHAIBHBIX
BbIpaxkeHHs1X. OCHOBHOE CBOMCTBO anredpanyeckoil 1poou. CinoxkeHue, BBIYMTaHUEe, YMHOKEHUE U
neneHue anredbpanyeckux ApoOeil. Boiienenue nenoit yactu anredpanyeckoit Apoou.

Pannonanbuble BolpaskeHus. ToxaecTBEHHbIE TPpeoOpa30oBaHMsl palliOHAIbHBIX BBIPAXKEHUH.

JlonmycTuMble 3HAuY€HUS TEPEMEHHBIX B BBIPAXKEHUSX, COJEpXkaluX apudmeTnueckue
KBaJpaTHble ~ KOpHU.  TOXXIECTBEHHbIE  MpeoOpa3oBaHUs  BBIPAKEHUM,  COAEpIKalUX
apudMeTHUeCKue KBaIpaTHbIE KOPHHU.

Crenenb ¢ 1enbIM oka3aTeneM U e€ cBoiicta. [IpeoOpa3oBaHue BhIpa)keHUMN, COJIEPIKAIIIIX
CTEIIEHU.

YpaBHeHus1 M HEpaBEHCTBA

KBanpatHoe ypaBHeHue. @opMysia KOpHEW KBaapaTHOro ypaBHeHusa. KomnnuecTBo
JIEMCTBUTENIBHBIX KOpPHEH KBaJApaTHOro ypaBHeHHs. Teopema Buera. YpaBHeHHs, CBOAMMBIE K
JVMHENHBIM yPAaBHEHUSIM MJIM K KBAJPaTHBIM ypaBHEHUsM. KBagpaTHOEe ypaBHEHHE C TapaMETPOM.
Pemenne TeKCTOBBIX 3a71a4 € TOMOIIBIO KBaIPATHBIX YPABHEHUM.

JlpoOHo-paninoHaabHbIe ypaBHeHUs. Pelrienre 1poOHO-paliMoHanbHbIX ypaBHEHHH. Pemenne
TEKCTOBBIX 33/1a4 C TIOMOIIbIO TPOOHO-pallMOHANBHBIX ypaBHeHUH. ['paduyeckas nuHTepnperanus
YPaBHEHUU C ABYMsI [IEPEMEHHBIMH.

Yucnossie HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.

HepasenctBo ¢ nepemenHoii. CTtporue u HecTporue HepaBeHCTBA. CI0KEHUE U YMHOKEHHE
YHCJIOBBIX HEPaBeHCTB. OLecHMBaHUE 3HAYEHUS BBIpaXeHMs. [l0Ka3aTeNnbCTBO HEPABEHCTB.

IlonsiTne O pEIIEHHMM HEPABEHCTBA C OJHOW IIEpeMEHHONH. MHOXKECTBO pelIeHUuN
HEPAaBEHCTBA. PABHOCWIIBHBIC HEPABEHCTBA.



JIuHeitHoe HEepaBEHCTBO C OJHOM NEPEMEHHOM M MHOXECTBA €ro penieHuil. Permenue
JMHENHBIX HEPABEHCTB C OAHOM NepeMeHHOM. CHCTEMBI U COBOKYITHOCTH JINHEHHBIX HEPABEHCTB C
OJIHOM NepeMeHHOW. PelleHne TEeKCTOBBIX 3aad C MOMOILIBIO JUHEHHBIX HEPABEHCTB C OIHOM
[IEPEMEHHOM.

DOyHKIUHA

OO6nacTp ompeneneHus 1 MHOKECTBO 3HaueHW ¢yHkuuu. CrocoObl 3amaHus (yHKIUH.
I'padux pynkmuu. Urenue coiictB GyHKkumu 1o e€ rpaduky. [Ipumepsl rpadukoB GyHKIINH,
OTpaKAIOIIKX peabHbIE MPOLECCHI.

Jluneitnass Gynkuus. OyHKIUYU, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO IPONOPLUOHAIBHBIC
3aBHCUMOCTH, UX IrpauKu.

Oynxunn y=kx, y=kx + b, y=k/x, y=x3, y="x, y= [x| u ux cBoiictBa. Kycouno-3ananubie
byHKInn.

9 KUIACC

Yuciia v BbIYHMCICHUSA

Kopens N-ii crenenu u ero cBoicTBa. CTeneHs ¢ palliOHAIbHBIM II0Ka3aTeNIeM U €€ CBOMCTBA.

Auredpanyeckue BbIpaKeHHUs

ToxnecTBeHHblEe MpeoOpa3oBaHMsl BBIPAKEHUH, COJEpXkKAIUX KOPEeHb N-i  CTENeHH.
ToxnecTBeHHbIE TPEOOpPa3OBaHMs BBIPAKEHHUH, COJEP)KAIIMX CTENEeHb C PalMOHAIBHBIM
IIOKa3aTeJIEM.

KBagparueii TpéxwieH. KopHu KkBagpatHoro TtpéxuneHa. PasnokeHue KBaapaTHOIO
TPEXWICHA Ha JINHEHHBIE MHOKUTEIH.

YpaBHeHusI U HepaBEeHCTBA

bukBagpatHele  ypaBHeHMsA. [Ipumepbl  npuMeHEHMH  METONOB  PAaBHOCHJIBHBIX
npeoOpa3oBaHuid, 3aMEHBI IEPEMEHHOMN, TpaUIecKOro METO/1a P PelIeHUHN YpaBHEHUH 3-i U 4-
1 cTeneHen.

Pemenue 1poOHO-paliMOHAIbHBIX YPABHEHUH.

Pemienne cucrem ypaBHEHMI C ABYyMsl IE€PEMEHHBIMHU. PemeHue NpoCTeHIINX CUCTEM
HEJIMHEHHBIX ypaBHEHMH € JByMs MepeMeHHbIMH. [paduyeckuil MeTOJ]] pEeIIeHUs CUCTEMBI
HEJIMHEWHBIX YpaBHEHUH ¢ 1ByMs iepeMeHHbIMU. CrcTeMa JIByX HEJIMHEWHBIX YpaBHEHUH ¢ IByMs
NIEPEMEHHBIMH KaK MOJIENb PEAIbHON CUTYalUH.

YucnoBble HEpaBEHCTBA. PeneHre MTMHEMHBIX HEPaBEHCTB. /J{0Kka3aTeibCTBO HEPABEHCTB.

KBaznpaTHble HEpaBeHCTBA C OJHOW IEPEMEHHOHM. PelleHne KBaJpaTHBIX HEPABEHCTB
rpaguyeckuM METOJIOM U METOJIOM HHTEpBajioB. MeTOJl HHTEpBAJIOB Uil PAlMOHAIBHBIX
HepaBeHCTB. [IpocTeiime HepaBeHCTBA ¢ TapaMETPOM.

Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ n1ByMsl mepeMeHHBbIMU. PellieHMe HEpaBeHCTBAa C ABYMsI IIEPEMEHHBIMH.
CucreMbl HEpaBEHCTB C JIByMs iepeMeHHbIMU. ['paduueckuii MeTo peneHus: CHCTeM HEPaBEHCTB
C IByMs IEPEMEHHBIMH.

DOyHKIUHA

Oynkius. CoiicTBa QyHKUIMI: HYIH (QYHKIHH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA (DYHKIIUH,
MIPOMEXKYTKHM BO3pacTaHus U YObIBaHUS (PYHKIIMH, YETHbIE U HEUETHBIE PYHKIIMU, HauOOJbIIee U
HaMMEHbIIIee 3HAUeHUS (PYHKIIUH.

KBanparuunas ¢yHkius u e€ cBoiicta. Mcnonb30BaHue CBOWCTB KBaJpaTHUHON (PYyHKINUU
s pemeHus 3anad. Iloctpoenue rpaduka kBagpaTuuHoW ¢yHkumu. Ilonoxenue rpaduxa
KBaJIpaTUYHON (PYHKIIMK B 3aBUCUMOCTH OT €€ koad¢uuuentos. ['paduku Qynkuuit y =axz, y =
a(x—m)2u y = a(x — m)2 +n. [Nocrpoenue rpadukoB GpyHKIHH C TOMOIIBIO TPEOOPA30OBAHUIA.

Hpobuo-nmuneitnas pynknus. MccnenoBanue GyHKITHA.

OyHKIUS Y = X" ¢ HATYpaJIbHBIM MOKa3zaresneM N U e€ rpaduxk.

YucaoBble MOCIEI0BATEILHOCTH H IIPOrPECCUH

[TonsTHE YMCITOBOM MOCNIen0BaTeIbHOCTH. KOHEUHBIE 1 OECKOHEUHBIE OCIEI0BATEIBHOCTH.
OrpanndeHHast MOCJIeI0BATEILHOCTD. MOHOTOHHO BO3pacTaroIas (yObIBarommas)



nocneaoBarenbHOCTh. CrocoObl 3aaHusl MOCIIEAOBATEIBLHOCTH: ONMUCATENbHBIN, TAaOJIUYHBIN, C
MOMOIIBIO (POPMYITBI N-TO YJICHA, PEKYPPEHTHBIN.

Apudmernueckass U reomerpuueckasi nporpeccur. CBoWCTBa WICHOB apU(PMETHUUECKON U
reOMEeTPHUECKON mporpeccuit. DPopMynsl N-T0 4YieHA apu(PMETHUYECKOH U TI'eOMETPHYECKOM
nporpeccuii. @opMysibl CyMMBbl IEPBBIX N WIEHOB apU(PMETHUYECKOH U TI'eOMETPUYECKOi
nporpeccuil. 3ajjaun Ha MPOLEHThI, 0AHKOBCKHE BKJIA]IbI, KPEAUTHI.

[IpencraBieHne O CXOIUMOCTU TMOCIEAOBATEIbHOCTH, O CYMMHpPOBAaHHU OECKOHEYHO
yOBIBaIOLIEH r€OMETPUUECKON TPOrPECCUH.

Meroa MmaremaTuyecko mHAYyKUMK. [Ipocreitime npumMepsl.

2. IJIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O
KYPCA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuyHoOCTHBIE Ppe3yJIbTAThI OCBOCHHS IMPOTPAMMBI 110 MAaT€MAaTHUKE XapaKTepU3YIOTCsS B
YacTH:

1) mnaTpMoOTU4YeCKOro BOCIIUTAHUS:

IPOSIBIICHUEM HHTEpECa K MPOLLIOMY U HACTOSALIEMY POCCHICKON MaTeMAaTHKH, IIEHHOCTHBIM
OTHOIICHHEM K JIOCTHXKEHUSIM POCCUICKUX MaTeMaTUKOB U POCCUICKOI MaTeMaTHYeCKON IIKOJIBI,
K HCITOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTHX HayKax W MPUKIATHBIX cepax;

2) rpasKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA M pean3allid ero IMpas,
MPEJCTAaBICHUEM O MAaTeMaTHYeCKHMX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHM, TIPOIIEAYp TPakIaHCKOTO OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKJIEHUIO JTUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKECHHIA
HAYKH, OCO3HAHHUEM BaKHOCTH MOPATBHO-3TUYECKUX MMPHHIIUIIOB B ACATEIBHOCTH YIEHOTO;

3) TPY10BOr0 BOCIIUTAHHUS

YCTAaHOBKOW Ha AaKTUBHOE y4YacTWe B PEIICHUHM MPAKTHYECKUX 3aJad MaTeMaTHYeCKOU
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTHM MaTeMaTH4YecKoro oOpa3oBaHHs Ha MPOTSHKEHUU BCE
KU3HH ISl YCTICITHON TPO(ECCHOHATBHON NEATEIPHOCTH M Pa3BUTHEM HEOOXOJWMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHUEM MHAUBHUIYATbHON TPAeKTOPUU 00Pa30BaAHUS U )KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) 3¢TeTHYeCKOro BOCIMTAHMSA:

CIOCOOHOCTBIO K AMOIMOHAIBHOMY M JICTETUYECKOMY BOCHPHUATHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCYXKACHUN, YMEHUIO BUJETh MaTeMaTHUYEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEli HAYYHOTO MO3HAHMUS:

OpHEHTAIlMEeH B JIEATEIHFHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IIPEICTaBICHUIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEeKa, NPUPOJAbI M O0IIecTBa, MOHUMAHHEM
MaTeMaTHYECKOW HayKh Kak cgepbl YeIOBEYECKOW MeATENIbHOCTH, AITAalloB €€ pa3BUTUS U
3HAUMMOCTH ISl Pa3BUTHS IIUBUIIM3AINH, OBIAICHUEM SI3IKOM MaTEMaTHKH U MaTEeMaTHYECKOM
KyJbTypOH KaK CpEICTBOM TIO3HAHWS MHUpA, OBJAJCHHEM HABBIKAMH HCCIIEAOBATEILCKOM
NESITEIIbHOCTH;

6) ¢pusuueckoro BocnuTanus, GOPMUPOBAHUS KYJIHTYPHI 310POBbSI H IMOIHOHATLHOTO
Os1aromostyqusi:

TOTOBHOCTBIO IPUMEHSTH MaTeMaTHYeCKHe 3HAHWs B MHTEPEcaxX CBOETO 3/I0POBbsS, BEICHUS
3I0pOBOTO 00pasa >KM3HU (30pOBOE MUTAHHE, COATTAHCUPOBAHHBIM PEXKUM 3aHITHA U OTIBIXA,
peryispHas Qusznyeckas aKTHBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKa pedICKCHUU, MPU3HAHUEM
CBOETO IMpaBa Ha OIMMOKY U TAKOTO Ke TpaBa JPYroro 4eI0BeKa;

7) IKOJIOTHYECKOT0 BOCTTUTAHUS S



OpHEHTAllMel Ha NPUMEHEHHWE MATeMAaTU4EeCKUX 3HAHUHM Ui pelleHus 3ajgad B 001acTh
COXPAHHOCTH OKpPYKAIOIIEW Cpenbl, IUIAHUPOBAHMUS IIOCTYIIKOB M OLEHKHM HX BO3MOYKHBIX
HOCJEICTBUM Il OKpY’Karolled cpesibl, OCO3HAHMEM IJI00aJbHOIO XapakTepa IKOJIOTHYECKUX
po0JIeM U IyTeN UX PELLEeHUs;

8) aganTanuyu K H3MEeHSIIOLIIMMCS YCJIOBHSAM CONMATLHOI W MPHUPOIHOI Cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCJIOBHUSAX HEOIPEIEIEHHOCTH, IOBBIILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPaKTUYECKYIO0 ACATEIBbHOCTb, B TOM YHCJIE YMEHHME YUUTBHCS Y APYTUX
Jro/IeH, MPHOOpPETaTh B COBMECTHOW JEATEIbHOCTH HOBBIC 3HAHMS, HABBHIKM M KOMIIETCHIIMU W3
OIbITa IPYTHX;

HEOOXOMMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAaHUH, (OPMYIHMPOBATH WACH, MOHATHS,
TUIOTE3bl 00 00BEKTaxX M SBJICHHSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABAThH JE(UIIUTHI
COOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAILMIO
KaK BbI30B, TpeOYIOIIMH KOHTPMEp, KOPPEKTUPOBATh NPUHUMAEMBbIE pEUICHHs U JeHCTBUS,
(bopMynUpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, (GOPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHMs HporpaMMbl IO MaT€MaTUKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanHusi y oOydatomierocs OyayT chopMUpOBaHbI MeTaNpeAMeTHbIe Pe3yJbTaThl,
XapaKTepU3YIOIIMECsT  OBJIAJEHUEM  YHUBEPCAJIBHBIMM  IIO3HABAaTEJIbHBIMU  JIEHCTBUSMU,
YHUBEPCAJIbHBIMM KOMMYHUKATUBHBIMU JICHCTBUSMU M YHHUBEPCAJIbHBIMU PETYJISATUBHBIMU
JICHCTBUSIMH.

Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
ba3oBble 1ornyeckue geicTBu:

BBIABIIATh W XapaKTE€PU30BaTh CYLIECTBEHHbIC IPU3HAKU MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUN, OTHOLIEHUH MEXTy HOHATUAMHU, POPMYITHPOBATH ONPEEIICHUS TOHATHI, yCTaHABIUBATh
CYIIECTBEHHBIN NMPHU3HAK KJIAcCU(UKALUU, OCHOBAHMS JJIsi 00O0OLICHHUS U CPaBHEHUS, KPUTEPUU
MIPOBOAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OPMYIHPOBaTh M MNpPeoOpa3oBbIBaTh CYXAEHUS: YTBEpAMTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIIATh MAaTeMaTHMYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpEUMs B (akTax,
JAaHHBIX, HAOJTIOJICHUSIX U YTBEPKIEHUSX, IpeJiaraTb KpUTEPUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEN
Y TIPOTUBOPEYHIA;

JIeNlaTh BBIBOJBI C HUCIOJB30BAaHUWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIFO4YEeHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTelbCTBA MATEMAaTUYECKUX YTBEPXKACHUU (MpsSMble U OT MPOTUBHOIO),
IPOBOJUTH  CAMOCTOSITEIbHO  JOKa3aTeIbCTBA  MaTeMAaTUYeCKUX  (DAaKTOB,  BBICTpaUBaTh
apryMeHTaluio, MPUBOJAUTh MPUMEPbl M KOHTPHIPUMEPHI, MPUMEHITh METOJ MaTeMaTH4YeCcKOM
UHIYKIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh croco0 pelieHus yueOHo 3a1aun (CpaBHUBATh HECKOJIbKO BapHAHTOB PELICHMUS,
BBIOMpATh HanOOJIee MOAXOAAIINHA ¢ YIETOM CAMOCTOATENBHO BBIAECICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarebckme 1eiCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK HMCCIEI0BATEIbCKHI MHCTPYMEHT MO3HAHUsA, (POpPMyIUpOBaTh
BOIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOSITEILHO YCTaHABIMBATh HCKOMOE U
naHHoe, (POPMHUPOBATh TMIIOTE3Y, APT'YMEHTUPOBATh CBOIO IMO3UINIO, MHEHHE;

MPOBOAMTH MO CaMOCTOSITEIbHO COCTaBJICHHOMY IIJIaHY IKCHEPUMEHT, HCCIEAOBaHUE IO
YCTAHOBJICHHIO 0COOEHHOCTEH MaTeMaTHUECKOro 00bEeKTa, 3aBUCUMOCTEN 0OBbEKTOB MEXly COOOM;

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh OOOOIIEHHS U BBIBOJBI IO pe3ysibTaTaM IPOBEAEHHOIO
HaOJIOIEHUs, HUCCIEIOBaHMs, OSKCIIEPUMEHTa, OLEHUBAaTh JIOCTOBEPHOCTh  IOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHMIA;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE ITPOLIECCA, @ TAK)KE BBIIBUTaTh MPEATIOIOKEHUS O €TO
Pa3sBUTHU B HOBBIX YCIOBUSX.



Patora ¢ undopmaunmeii:

BBIABIIATHE HEAOCTATOYHOCTh U I/I36E;ITO‘-IHOCTB I/IH(bOpMaI_[I/II/I, JaHHBbIX, H€O6XOI[I/IMBIX JJIA
pelleHus 3aauu;

BBIOMpaTh, AHAU3UPOBATH, CHUCTEMATH3UPOBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHHUS;

BbIOMpaTh (opMy mpejacTaBieHuss MHGOPMAIMKM M HUIIOCTPUPOBATH pelIaeMble 3amadu
CXeMaMH, AuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh  HAAEKHOCTH HHPOPMAIMKM TIO  KPUTEPUSAM,  MPEUIOKEHHBIM MU
c(hOpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHnKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicCTBUS

BOCIIPHHUMATh U (OPMYJIHMPOBATH CYKICHHUS B COOTBETCTBHHM C YCIOBUSIMH U IEIISIMHU
o0111eHus, ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHHUSI 110 XO/Iy PEUICHHUs 3aa4l, KOMMEHTHPOBATH ITOJIYYCHHBIN Pe3yIbTar;

B X0/i¢ OOCYXJIEHHUS 3a/laBaThb BOIPOCHI 0 CYILIECTBY OOCYXJIaeMOW TeMbl, IpOOIeMbl,
pemaemMoi 3a1aud, BBICKA3bIBaTh HJICH, HAIICJICHHBIE HAa TOWCK PEIICHHs, COMOCTABIATH CBOH
CYXKJIEHUS C CY)KICHMSIMM JIPYTUX YYaCTHMKOB Juajiora, OOHapyXMBaTh Pa3JIM4M€ U CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IpPEACTaBIATh PE3ylbTaThl PELICHUs 3aJaud, SKCIHEPUMEHTa, MCCIEJOBAaHUsA, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (hOpMAT BBHICTYIUICHUS C YUETOM 3aj1ad MMPE3eHTAUN U 0COOCHHOCTEH
ayJUTOpUH;

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W HMHIMBHIYaTbHOH PaOOTHI MpH
pelIeHUH Y4eOHbIX MaTeMaTW4YeCKMX 3aJad, NPUHUMATh IeJdb COBMECTHOH JeATebHOCTH,
IUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOM paboTHI, pacrpenessaTh BUAbI paboT, JOroBapuBaThCs,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TIpyHIOBBIX (GopMax paboThl (00CyXkaeHUs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U UHBIE); BBIITOJIHATH CBOIO YaCTh pabOThl U KOOPJUHHUPOBATH CBOM JIEMCTBUS C APYTUMHU
WIeHaMHd KOMaHJbl, OLEHUBaTh KadeCTBO pe3yjbTaTa M KayecTBO CBOETO BKJIaJa B 0OLIUil
pe3yiabTaT Mo KpUTEPUIM, CPOPMYIMPOBAHHBIM YUACTHUKAMH B3aMMO/IEHCTBHSL.

Pery1siTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS
Camoopranusauus:

BBISIBIISATH IPOOJIEMBI JIJIsl PEIICHUS B )KU3HEHHBIX U YUeOHBIX CUTYaLUsAX, OPUEHTUPOBATHCS
B Pa3JIMYHBIX MOIX0aX IPUHATHS pellieHUuH (MHIUBUAYalbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, ITOPUTM PELIeHUs 337a4M (MM €ro 4acTh), BHIOMpATh
crnocod pemeHuss ¢ Y4YETOM HMMEIOIIMXCS PECcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH ¢ yU€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca M pe3ysibTaTa peIIeHus
MaTeMaTH4YeCcKOH 3a7auu, CAMOMOTHUBAIIMM U PEIIEKCUH;

IPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HMKHYTh IpPH PEUIEHUM 3aJayd, BHOCHUTH
KOPPEKTUBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX OIINOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH TMOCTAaBICHHOM II€JIM U YCJIOBHSIM,
OOBSICHATH MPUYMHBI TOCTHKEHUSI WIIM HEOCTUKEHUS 1eJI, HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

BbIp@KaTh OSMOLIMU TPH H3YYEHUH MaATEeMAaTHYECKUX OOBEKTOB U (PAKTOB, JaBaTh
HMOLIMOHAIBHYIO OLIEHKY PELleHUs 3aJauu.

IMPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00ydenust B 7 kjiacce 00y4yarouuiics MOIy4YHUT CAeAYIONINE PEAMETHbIE PE3yJIbTaThI:



Yucja v BbIYMCIEHUS

PanuonanpHbIC UKCIa.

[TepexoauTh OT OHOW (OPMBI 3alMCH YUCET K ApYrou (mpeoOpa3oBBIBaTh JIECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JECATUYHYIO APOOB).

Hcnonb30BaTh MOHATHS MHOXECTBA HATYpPaJIbHBIX YHCEI, MHOXKECTBA LIEJbIX YHCEll,
MHOXECTBA pallMOHAJIBHBIX YHCEJ TMPU PEIICHUH 3a]ad, IPOBEACHUU PACCYKICHUU |
JIOKA3aTeIIbCTB.

[ToruMaTh 1 OOBICHATH CMBICI TTO3UIIMOHHOM 3aIMCH HATYPAJILHOTO YUCIIA.

CpaBHUBATH U yIOPSAJOUYUBATH PALIMOHATIBHBIC YHCTA.

BpIToTHATE, codeTass yCTHbIE W MHChbMEHHBIE TNPUEMBI, apuPMETHYECKHE IACHCTBHS C
palMOHAIIBHBIMU YHUCJIAMH, MCIOJIB30BaTh CBOWCTBA 4YHWCENl WU MpaBWJia JEUCTBUN, NPUEMBI
paIrMoOHAIbHBIX BEIYMCIICHUMN.

BrInonHsaTe AEHCTBUS CO CTENCHSIMU C HATypaIbHBIMH MOKA3aTEISIMU.

HaxonuTth 3HaY€HUs YMCIOBBIX BBIPAXKEHUH, COACPIKAITUX PALIMOHAIBLHBIC YKMCIIA U CTEIICHU
C HaTypaJbHBIM IIOKa3aTeJIeM, MPUMEHSTh Pa3HOOOpa3HbIe CHOCOOBI M MPUEMBI BBIYUCIICHHUS,
COCTABJISITh W OILIEHHWBATh YHCIIOBBIC BBHIPAKCHUS TP PEIICHUM MPAKTHYECKUX 3a]ad U 3a/1ad U3
JIPYTUX y4eOHBIX ITPEIMETOB.

OkpyrisaTh 4yKcia ¢ 33JaHHON TOYHOCTHIO, 4 TAKXKE MO0 CMBICTY MPAKTHUYECKON CUTYallHH,
BBITIOJIHSITh TPUKUIKY W OIEHKY pe3yJibTaTa BBIYUCICHUHN, OIICHKY 3HAYCHUW YHCIIOBBIX
BBIPOKCHHM, B TOM YHUCJIC ITPU PEIICHUH MPAKTHYCCKUX 3a/1a4.

PemaTh TekcTOBBIC 3a/auv apuPMETHUICCKUM CIOCOOOM, HMCIIOJIB30BATh TAOJHUIIBI, CXEMBI,
YepTeXHU, APyrue CpeCTBA MPEACTABICHUS JAaHHBIX MPU PELICHUH 3a/1a4.

Pemiate mpakTHKO-OPUEHTUPOBAHHBIC 3a/1aud, CBA3aHHBIE C OTHOIICHHEM BEJIMYMH,
MPOMOPLUUOHATILHOCTBIO BEIMYMH, MPOLIEHTAMHU, HHTEPIIPETUPOBATH PE3YIbTAThl PEIICHUS 3aa4 C
y4€TOM OTpaHUUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU pacCMaTPUBAEMBIX OOBEKTOB.

JleIuMoCTb.

Jloka3piBaTh ¥ MPUMEHSTH MIPU PEIICHUH 3a/1a4 MPU3HAKK JeIMMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10,
11, mpu3HaKu 1€TMMOCTH CYyMMBbI U TPOU3BE/ICHHUS LIETbIX YUCE.

PacknanpiBaTh Ha MHOXKUTEIN HATYpaJIbHBIC YHCIIA.

CB0OOOIHO OmMEepUpOBaTh MOHATHUSAMU: YETHOE YMCIO, HEYETHOE YMCIO, B3aUMHO IMPOCTHIE
qupca.

Haxoauth HauOonpimmii oOWmIMN AeTUTENb W HaUMeEHbIee oO0Iee KpaTHOEe 4YHuCel U
WCIIOJIH30BATh WX MPU PEIICHUH 3a7a4, TPUMEHATh anropuT™M EBkina.

OnepupoBaTh NOHIATHEM OCTaTKa MO MOAYJIO, IPUMEHATHh CBOMCTBA CPAaBHEHUM IO MOJYJIIO.

AuredpanyecKkue BbIpaskeHUs

BolpaxxeHus ¢ HepeMEeHHBbIMH.

Hcnonp3oBaTh aireOpandeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, TPUMEHSTh €€ B MpOIecce
OCBOEHHS y4eOHOr0 MaTepuana.

Haxonuth 3HaueHNsT OYKBEHHBIX BBIPAKCHUH TIPH 3aJaHHBIX 3HAYEHHUAX TIEPEMECHHBIX.

Hcnonp30BaTh TOHITHE TOXKIECTBA, BBIMOJHATH TOXJIECTBEHHBIE MPEOOPA3OBAHHUS
BBIPOKECHHM, TOKA3bIBATh TOXKICCTBA.

MHOro4JIeHBbI.

BrimonHATE TTpeoOpa3oBaHusl 1EJIOTO BBIPAKEHUS B MHOTOWICH MPUBEICHHEM TOJIO00HBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BeimonHATE  AEUCTBUS  (CIIOKEHHE, BBIYMTAHWE, YMHOXXEHHE) C OJHOWIEHAMH U C
MHOTOYJICHAMH, IIPUMEHSATH (HOPMYIIBI COKPAIIEHHOTO YMHOKEHUS (KBaIpaT v Ky0 CyMMBI, KBaipaT
U Ky0 pa3HOCTH, Pa3HOCTh KBAJIPaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHWCJIE JJIS YIPOIIECHUS
BBIYHCIICHUIA.

OcCymIecTBISITh Pa3ioKeHHUE MHOTOYJICHOB Ha MHOKUTEITH C TTOMOIIbIO BBIHECEHHUS 32 CKOOKH
00IIer0 MHOXKUTEIIS, TPYMITUPOBKH CIIATaeMbIX, TPUMEHSISI JOPMYIIBI COKPAMEHHOTO YMHOKEHUSI.



[TpumeHsTh MpeoOpa3oBaHKsi MHOTOUJICHOB JUIsl PEIICHUS PA3IMYHBIX 337a4 U3 MAaTEeMaTHKH,
CMEXHBIX IIPEAMETOB, U3 PEaIbHON IIPAKTHKHU.

Hcnonp30BaTh CBOICTBa CTEMEHEH C HATYpaJbHBIMU IMOKa3aTeasIMU Ui MPeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHeEliHBIE ypaBHEHHSI C OJHOM IEPEMEHHOM, NPUMEHSS IpaBwia NEpexoaa OT
MCXOJIHOTO YPaBHEHHUSI K paBHOCWJIBHOMY eMy. [IpoBepsTh, IBIsE€TCA I YMCIIO KOPHEM YPaBHEHUSI.

[TonOupatk MpUMEpHI Map YUCEI, SBJSIONIMXCS PEIICHUEM JTMHEHHOTO YPaBHEHUS C JIBYMS
MIEPEMEHHBIMH.

CTpouTh B KOOPIMHATHOM MJIOCKOCTU I'pauK TMHEHHOTO YPAaBHEHHS C IBYMS IEPEMEHHBIMH,
MOJIb3YACh TpadUKOM, MPUBOAUTD IPUMEPHI PEIICHUS YPAaBHEHUSI.

Pemate cuctembl ABYX JMHEWHBIX YpaBHEHHUM C JBYMs IEPEMEHHBIMH, B TOM YHCIIE
rpagpu4ecKu.

CocTaBisITh U peniaTh JINHEHHOE YpaBHEHHUE UII CUCTEMY JIMHEMHBIX YPaBHEHHH 10 YCIIOBUIO
3a/1a4u, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33J1a4y MIOJyYEHHBIN PE3YNIbTAT.

DOyHKIUUHA

Koopaunats! u rpaduxu.

N300paxath Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIUE 3aJAHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YHCIOBBIC IPOMEXKYTKU Ha alreOpanveckoM si3bIKe.

OtMmeuats B KOOpJAMHATHOM TJIOCKOCTHU TOYKH I10 33/1aHHBIM KOOP/IMHATaM.

DyHKIUH.

CrtpouTtsb rpaduKu JIMHEHHBIX (YHKIIHH.

OnuceIBaTh ¢ MOMOIIBI0 (PYHKINUN U3BECTHBIC 3aBUCUMOCTH MEX/y BETHYMHAMH: CKOPOCTb,
BpEMsI, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii coco0 TPEACTABICHHUS W aHaiu3a HWHGOPMAIMH, WU3BIEKATH U
HUHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPadUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

Hcnonp30Bath cBOICTBA QYHKIMH ISl aHaIU3a rpauKOB pealibHbIX 3aBUCUMOCTEH (HYyIn
(GYHKIINH, TPOMEXYTKH 3HAKOMOCTOSHCTBA (DYHKIMHU, MPOMEXKYTKH BO3pAcTaHUS U YOBIBAHUS
dbyHKUIMM, HaUOOJIbIIIEEe U HAUMEHbIIIee 3HAUCHUSI (PYHKITUN).

Hcnonk30Bath rpa UKy Il UCCIIEOBAHUS TIPOIIECCOB M 3aBUCUMOCTEH, TIPU peIlIeHnH 3a1a4
U3 JIPYTUX y4eOHBIX MPEIMETOB U pPEaIbHOM KU3HH.

K koH1y 00yuenust B 8 kjiacce 00y4aronuiics Moxy4uT ciaeyromie MpeMETHbIE Pe3yIbTaThl:

Yucsia v BbIYUCICHUSA

HppauroHanbHbIE YKCIIA.

[ToHMMaTh 1 UCIIOIB30BATh MPECTABIECHUS O PACIIUPEHUH YUCIOBBIX MHOKECTB.

CB0OO/IHO OmepupoBaTh MOHATUSAMU: KBAJPATHBIM KOpPEeHb, apu(MeTHYeCKuil KBaJpaTHBIN
KOPEHb, MPPALMOHAIBHOE YHCIIO, HaXOAWTH, OLIEHWBATh KBAJApAaTHbIE KOPHHU, UCIOJb3YS IpH
HEOOXOJUMOCTH  KaJbKyJATOpP, BBINOJHIATH MPEOOpa3OBaHUS  BBIpAXKEHUH, COAEpIKAIUX
KBaJIpaTHbIE KOPHU, UCIIOJIb3YsI CBONCTBA KOPHEH.

Hcnonp30BaTh HayallbHbIE MPEJCTaBICHUS O MHOXKECTBE JEHCTBUTENbHBIX YHCEN s
CpaBHEHMsI, OKpYIJIEHUS U BBIYMCICHUH, H300pa’kaTb ACUCTBUTEIbHBIC YHMCIa TOYKAMHM Ha
KOOPJIMHATHOW IIPSIMOM.

Hcnonb30BaTh 3amucu OOJBIIMX M MaJIbIX YHCET C IMOMOIIBIO JECATHUHBIX Jpolelt u
creneHe uucia 10, 3amuchiBaTh M OKPYIJIATH YHUCIIOBbIE 3HAYEHMsI pPeajbHBIX BEIMYHUH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM MU3MEPEHUH.

JlenumocTsb.

CB0060IHO OMEPUPOBATH MOHATHEM OCTATKA 0 MOJYJIO, IPUMEHSATH CBOMCTBA CpaBHEHUH 110
MOJYJIIO, HAXOJUTh OCTATKX CYMMBI U ITPOU3BEACHHUS 110 JAHHOMY MOZYJIIO.

Auredpanyeckune BbIPaKeHHUs

JpoOHO-pannoHaIbHbIE BEIPAXKEHUS.



Haxoauts nomycTumbie 3Ha4YEHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKEHUSX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHAILHOM ApOOH.

BrmonusaTe npuBeneHue anredpandeckux apoOell K o0IieMy 3HaMEHaTelio, CIOXKEHUeE,
YMHOXEHHE, JISICHNE alreOpanveckux ApoOeii.

BBINOTHATE TOXAECTBEHHBIE MPEOOPA30BaHMSI PAIIUOHATILHBIX BBIPAXKEHUH.

[TpumMeHATH TpeoOpa3oBaHus BHIPAKCHUN /IS PEIICHHs Pa3IMYHbIX 33124 U3 MaTeMaTHKH,
CMEXHBIX MPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Crenenu.

[IpuMeHsSTh TOHSATHE CTENEHU C IeNbIM IO0Ka3aTeJeM, BBIIOJIHATh IIPeoOpazoBaHus
BBIPAKECHUM, COACPKALIUX CTEIICHH C LIEJIBIM II0OKA3aTeIIEM.

HppauroHanbHbIe BBIPAKEHUS.

Haxomute  pomycTumble  3HAaY€HUs IMEPEMEHHBIX B BBIPAXKCHUAX, COJEpIKAIIMX
apudmMeTnuyecKre KBaJpaTHbIE KOPHHU.

BoinonHsATe npeoOpa3oBaHus HPPALMOHATIBHBIX BbIPAXKEHUN, UCTIOJIb3YsI CBOWCTBA KOPHEH.

YpaBHeHUs] M HEPABEHCTBA

Pemats kBagpaTHbIC ypaBHEHUS.

Pemars 1poOHO-paloHalIbHBIE YPABHEHHUS.

Pewate nuHelHbIE ypaBHEHUS C TapaAMETPAMHU, HECIIOKHBIE CUCTEMBI JINHEWHBIX YPaBHEHUN
C IapaMeTpaMH.

IIpoBoanTh HcceqOBaHUS YPABHEHUM U CHUCTEM YPaBHEHUM, B TOM YHCIIE C IPUMEHEHUEM
rpaduueckux mpeacTaBiIeHUN (yCTaHABIUBATh, UMEET JIM YPaBHEHHME WIIM CHUCTEMa ypaBHEHUI
PpELIEeHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[TepexouTh OT CIOBECHOM (POPMYTUPOBKH 3aauu K e€ alreOpanveckoil MOAENH C TOMOIIBIO
COCTABJICHUSl YpAaBHEHUS WM CHCTEMbl YPAaBHEHUM, WHTEPIPETHPOBAaTH B COOTBETCTBUHU C
KOHTEKCTOM 3aJa4 MOJTYYEHHBIN pe3ysbTarT.

IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB IS CPABHEHMS, OLIEHKH, pEeIlaTh JIMHEWHBIC
HEpPaBEHCTBA C O/IHOM MepeMEHHON U UX CUCTEMBI, 1aBaTh I'PapUUECKyI0 MIUTIOCTPALINIO MHOKECTBA
peleHu HEpaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[Tonnmath U UCTIONB30BaTh (PYHKIMOHAIBHBIE MOHITUS U SI3bIK (TEPMHUHBI, CHMBOJIMYECKHE
0003HaueHMsI), ONPENeNIATh 3HaueHHue (YHKIMU MO 3HAYEHHUIO apryMEHTa, ONpeAeNsTh CBONCTBA
dbyHkmn 1o e€ rpaduky.

Crpouts rpadukn GyHKINN, ONUCHIBATh CBOMCTBA YNCIOBOM (DYHKIMM MO €€ rpaduky.

K koH1y 00ydenus B 9 kjacce o0yyaromuiics MoJyduT caelyrolue NpeIMeTHbIE Pe3yIbTaThl:

Yuciia 1 BBIYUCICHUSA

CB0oOOHO oOmEepUpOBaTh MOHATHUSAMH: KOpPEHb N- CTENEeHM, CTEeNEeHb C PalMOHAIBHBIM
IIOKa3aTeseM, HAXOAUTh KOPEHb N-I CTENEHH, CTEIIEHb C PAllHOHAIBHBIM MOKA3aTEeIeM, UCIIONIb3Ys
Opu HEOOXOIMMOCTH KalbKYJISATOpP, MPUMEHSTh CBOMCTBA KOpHS N-Mi CTENeHu, CTENeHU C
palMOHAIBHBIM IT0KA3aTEIEM.

Hcrnonb30BaTh IOHATHE MHOXKECTBA JCUCTBUTEIBHBIX 4YHMCENI IIpU DPELICHHUH 3aj]ad,
IIPOBEICHUH PACCYKICHHUI U I0KAa3aTENIbCTB.

CpaBHUBATh U YNOPSJOUYMBATh JEHCTBUTENIBHBIE YACIIA, OKPYTJIATh JEHCTBUTENbHBIE YNCIIa,
BBIIIOJIHATH IPUKUAKY PE3yJIbTaTa BEIYMCICHUM, OLIEHKY YHCIIOBBIX BBIPAKEHUMN.

Auredpanyeckune BbIPaKeHHUs

CB00OIHO OTIEpUPOBATH MOHATHEM KBaJIPaTHOIO TPEXUJIEHA, HAXOAUTh KOPHU KBaJPaTHOTO
TpEXUJICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA IMHEWHBIE MHOKHTEIN.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHeliHBbIE M KBaJpaTHbIC YpaBHEHUs, YpaBHEHHUs, CBOJAIIMECS K HUM, JAPOOHO-
paluOHAIbHBIC YPABHEHUS.

Pemate Hecn0XHBIE KBaIpaTHBIE YPABHEHMSI C TAPAMETPOM.



Pemate JnuHElHblE HEpaBEHCTBAa, KBAaJpaTHbIE HEPABEHCTBA, MCIIOJIb30BaTh METO[
MHTEPBAJIOB, N300pakaTh peIICHHE HEPAaBEHCTB HA YMCIOBOW HPSMOM, 3alMCHIBATh PEIICHHUE C
HOMOILBIO CUMBOJIOB.

Pemath cuctembl JBYX JIMHEHHBIX YpaBHEHUH C JBYMsI IIEPEMEHHBIMM M CUCTEMBI JBYX
YPaBHEHMH, B KOTOPBIX OZHO YpPaBHEHHE HE SIBJIAETCS IUHEHHBIM.

PemaTte HecmokKHbBIE CUCTEMBI HEJIMHENHBIX YPABHEHUN C ITAPAMETPOM.

[TprMeHATh METO/IbI PABHOCUIIBHBIX NPEOOpPa30BaHM, 3aMEHbI IEPEMEHHOMN, IpauuecKoro
METO/Ia MPY PELIEHUHN YpaBHEHUM 3-i1 U 4-i1 cTeneHei.

Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJpaTHOE
HEPaBEHCTBO, M300pakaTh PELICHHE CHCTEMbl HEPABEHCTB HA YMCIIOBOW MPSMOH, 3alMCHIBATh
pelLIeHHe C TIOMOLIbIO CHMBOJIOB.

PemaTth ypaBHEeHMsI, HEPABEHCTBA U UX CUCTEMBI, B TOM YHCJIE C OTPAaHUYEHUSIMHU, HAIIpUMED,
B II€JIBIX YUCIIAX.

IIpoBoanTh HcceqOBaHUS YPABHEHUM U CUCTEM YPaBHEHUM, B TOM YHCIIE C IPUMEHEHUEM
rpaduyecKkux mpeAcTaBleHUu (yCTaHaBIMBAaTh, UMEET JM YPaBHEHUE WJIM CHCTEMa ypaBHEHUH
PpELIEeHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEe).

Pemate TekcTOBBIE 3ajauM  anreOpaMyeckuM CIOCOOOM € IOMOILBIO COCTaBJICHUS
YpaBHEHUI, HEPABEHCTB, UX CUCTEM.

Vcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI Ui COCTaBJIEHUS] MaTeMaTUYeCKON
MOJIEJIM PEAbHOM CUTyallud WM MPUKIAJAHON 3aJayd, HUHTEPIPETHPOBATh IOJIyYE€HHBIE
pe3yibTaThl B 33JJaHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEILHOCTH W IPOrpeccuu

CB00OAHO OlEepUPOBATh MOHATHAMM: 3aBUCUMOCTb, QYHKLHUA, TpapuKk (YHKLUUHU, NpsMas
IPONOPLUMOHAIBHOCTh, JIMHEWHass (yHKUUs, oOpaTHas NpPONOPLUOHAIBHOCTh, Mapabdoia,
runep0osia, KyCOUHO-3a1aHHask PYHKLUS.

UccnenoBare ¢yHKIMIO 10 €€ rpaduKy, yCTaHABIMBATh CBOWCTBA (YHKIMI: 00JacTh
OINpeNieIeHUsl, MHOXXECTBO 3HA4YEeHUH, HyIM (QYHKUIUH, MPOMEKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHUsl M YObIBaHMS, YETHOCTh M HEUYETHOCTb, HaMOOJbIIEE U HaUMEHbBIIIEE
3HAYEHUs1, ACUMIITOTHI.

PacniozHaBath KBagpaTHUHYIO (QYHKIHIO 110 (hOpMyIie, TPUBOAUTH MPUMEPHI KBAAPATUUHbBIX
(GyHKLIUN U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

Onpenensatb noJoKeHUE TIpaduka KBaJpaTUUYHOM (YHKIUM B 3aBUCUMOCTH OT €€
KOA(HUITUEHTOB.

Ctpouts rpaduk KBaJIpaTUuHON (HYHKIIUH, ONMCHIBATh CBOMCTBA KBAAPATUYHON (PYHKIIMU IO
e€ rpaduxy.

Hcnonb30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JUIsl PEIIEHUS 3a]1a4.

Ha npumepe kBaapatuuHoi (yHkimu crpouth rpaduk ¢ynkumuy =af(kx + b) + cc
MIOMOIIIBIO TipeoOpa3oBanmii rpaduka GpyHkimu y=F(x).

WnntocTpupoBaTh ¢ MOMOLIbIO Ipaduka peanbHYI0 3aBUCHUMOCTb WM TIPOILECC IO HX
XapaKTepUCTHKAM.

Apupmernyeckas 1 reoMeTpHYecKasi MPOrpeccuu

CBoOO/IHO  omepupoBaTh  MOHATUSIMHU:  IIOCJIENOBATENBbHOCTb, apudMeTuyeckas U
reoMeTpHUUEeCcKasl IPOrpecCuu.

3anaBaTh IOCJIENOBATENIbHOCTH PAa3HBIMU CIIOCOOAMH: OMHMCATEIbHBIM, TaOIUYHBIM, C
MOMOIIBIO (POPMYJIBI N-TO YIE€HA, pEKYPPEHTHBIM.

BbINOMHATE BBIYHMCIEHUS € HCHOJIb30BaHHEM (OpMyI N-T0 WieHa apupMETHYECKOW H
TEOMETPUUECKOI MPOTPECCUI, CyMMBI IIEPBBIX N YJIEHOB.

N3006paxarh 4ieHbl MOCIEI0BAaTEIbHOCTH TOUKaMH Ha KOOPJMHATHOMN MJIOCKOCTH.

Pematp 3anaum, CBA3aHHbBIE C YHCIOBBIMU OCIIEI0BATENBHOCTSIMH, B TOM UUCIIE 33Ja4l U3
peanbHOM KU3HU (C UCTIOIB30BAHUEM KAJIBKYISITOPA, ITU(PPOBBIX TEXHOJIOTHI).



Pacno3naBaTh ¥ NPUBOAMUTH NMPUMEPHI KOHEUHBIX M OECKOHEUYHBIX IMOCIIEI0BATEIbHOCTEMH,
OTPaHUYEHHBIX MOCJIe/I0BATEILHOCTEMH, MOHOTOHHO BO3PACTAOIINX (yObIBaromux)
MIOCJIEI0BATEIbHOCTEMN.

NMetp mpeAcTaBiIeHHE O CXOJUMOCTH IOCIEAOBATEIIBHOCTH, YMETh HAXOAUTh CYMMY
0ecKOHEYHO yOBIBAIOIIEH reOMETPUUYECKON MTPOrPEeCCUu.

[IpumMeHATh METO] MAaTEMATUYECKON MHAYKIIUU TIPU PEIICHUU 3a]1a4.



3. TEMATHYECKOE INTAHUPOBAHUE

7 KJIIACC
Ne HanmMeHnoBaHue pa3ienioB U TEM IPOrPaMMBbI KonudgecTBo yacos OnexTpoHHbIE (IUPPOBEIC)
i Bcero|| KoHTponbHbIE [IpakTueckue 00pa3oBaTeLHpIE pecypek!
paboThI paboThl
1 UNCJIA U BBIYMCJIEHM . PantmonanpHbIe Ynciia 11 1 BBeauTe 3HaucHue ||[[ bubmmorexa [IOK
(MOBTOpEHME) https://m.edsoo.ru/77e09b13]]
2 OYHKIUWN. Koopaunats! u rpadpuku. OyHKIIUN 17 1 BBeauTe 3HaUYeHMeE ||[[bubmuorexa [JOK
https://m.edsoo.ru/77e09b13]]
3 AJITEBPAMYECKUE BbIPAXXEHU . Beipaxkenus ¢ 7 || BBemuTe 3HaueHUe || BBenuTe 3HadeHwue ||| [bubnuorexa [IOK
HIepEeMEHHBIMH https://m.edso0.ru/77e09b13]]
4 YPABHEHNS U CUCTEMbI YPABHEHU. 10 1 BBeauTe 3HaueHUE ||[[bubmuorexa [JOK
JIvHeiHbIe ypaBHEHUS https://m.edso0.ru/77e09b13]]
5 UNCJIA U BBIYMCJIEHUA. Crenens ¢ HaTypalbHBIM 6 ||BBeamTe 3HaUucHHE || BBeAUTE 3HaucHue ||[[buommoreka [IOK
nokasaresieM https://m.edsoo.ru/77e09b13]]
6 AJITEBPANYECKUE BBIPAXXEHM . MHOro4aeHsl 23 1 BBeauTe 3HaucHue ||[[ bubmmorexa [IOK
https://m.edsoo.ru/77e09b13]]
7 AJITEBPAMYECKUWE BBIPAXKEHU . ®opmyisl 14 1 BBeAMTE 3HaueHue ||[[bubmnorexa LIOK
COKPAIIEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13]]
8 UNCJIA 1 BBIUUCJIEHUA. JenumocTb 10 ||BBemuTe 3HaucHUe || BBeauTe 3HaucHue ||[[ bubmmorexa IIOK
https://m.edsoo.ru/77e09b13]]
9 OYHKIUWUN. Jluneiinas GhyHKIUS 16 1 BBeauTe 3HaucHue ||[[ bubmmorexa [IOK
https://m.edsoo.ru/77e09b13]]
10 |[YPABHEHUS U CUCTEMbI YPABHEHMUIA. 14 1 BBeauTe 3HadeHue ||[[budbmuorexa [{OK
CuCTeMbl THHEHHBIX YPaBHEHU I https://m.edsoo.ru/77e09b13]]
11 |[IToBTOpeHue, 0600IICHNE, CHCTEMATH3AIINS 3HAHUHN 8 1 BBeauTe 3HadeHue ||[[budbmuorexa [{OK
https://m.edso00.ru/77e09b13]]
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Ne HaumenoBanue pas3ienoB U TeM IpOrpamMmbl KonuuecTBo uyacos OnexTpoHHbIe (1M POBLIE)
/i Bcero|| KoHTtponbHbIE [IpakTnueckue 00pa3oBATEIILHEIC peCypCk!
paboThI paboThI
[MPOMEXYTOUYHAS ATTECTALA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0
8 KUIACC
Ne HanmeHnoBaHue pa3iesioB U TEM IPOrPaMMBI KosurdaecTBo yacoB OnexTpoHHbIEe (IUPPOBEIC)
/i Bcero|| Kounrtponbhbie [IpakTnueckue 00pasoBaTeIbHEIC pecypeE!
paboThI paboThI
1 YPABHEHM A 1 HEPABEHCTBA. HepaBenctBa 20 1 BBeauTe 3HaucHUe ||[[bubamorexa [IOK
https://m.edsoo.ru/6d40b704]]
2 UNCJIA 1 BBIYUCJIEHM . KBanpaTHblii KOpEHb 17 1 BBeauTe 3HaucHUe ||[[bubamorexa [IOK
https://m.edsoo.ru/6d40b704]]
3 YPABHEHUA U HEPABEHCTBA. KBagpatusie 17 1 BBenuTe 3HaueHwue ||[[bubmuoreka [IOK
ypaBHEHUS https://m.edso0.ru/6d40b704]]
4 AJITEBPAMYECKUE BBIPAXKEHU . IpobHo- 17 1 BBeauTe 3HaueHue ||[[bubnuoreka [JOK
palMOHANBHBIC BRIPAKCHHS https://m.edso0.ru/6d40b704]]
5 YPABHEHUA 1 HEPABEHCTBA. JIpoGHo- 19 1 BBeauTe 3HaucHue ||[[bubnumoreka [JOK
parroHalbHBIC YPaBHEHUS https://m.edsoo.ru/6d40b704]]
6 OYHKINN 15 1 BBenuTe 3HadeHwue |[[budbmuorexa [IOK
https://m.edso00.ru/6d40b704]]
7 AJITEBPAMYECKUE BbIPAXKEHUS. Ctenenu 14 | BBenuTe 3HaUeHUE || BBeauTe 3HaYeHUe ||[[bubnmoreka [JOK
https://m.edso00.ru/6d40b704]]
8 UNCJIA 1 BBIUMCJIEHUA. JenumocTb 7 1 BBeauTe 3HaueHue ||[[bubanoreka [IOK
https://m.edso00.ru/6d40b704]]
9 [ToBTOpeHue, 06001mEeHne, cucTeMaTH3aIus 3HAHUI 10 1 BBeauTe 3HayeHue ||[[bubnmorexa [JOK
https://m.edso0.ru/6d40b704]]
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Ne HaumenoBanue pa3ienoB U TeM IpOrpamMMbl KonuuecTBo uacoB DnexTpoHHbIe (U POBLIC)
/i Bcero| KontpoabHbie [IpakTnueckue 00pa3oBATEIILHEIC peCypCk!
paboThI paboThI
[MPOMEXYTOUYHAS ATTECTALA
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 8 0
9 KJIACC
No HanMeHoBaHME pa3/iesioB U TEM IPOrPAMMBbI KosrdaecTBo yacoB OnexTpoHHbIEe (IUPPOBEIC)
/i Bcero|| Konrtposbhbie IIpakTuueckue 00pasoBaTEIbHEIC pecypCE!
paboThI paboThI
1 OYHKINN 25 1 BBeauTe 3HaucHue ||[[bubanoreka [JOK
https://m.edsoo.ru/133deaba]]
2 YPABHEHUA U HEPABEHCTBA. KBaapartusie 15 1 BBeauTe 3HaucHue ||[[bubanoreka [JOK
HEPaBCHCTBA https://m.edsoo.ru/133deaba]]
3 YPABHEHUA 1 HEPABEHCTBA. YpaBHenus, 25 1 BBeauTe 3HadYeHUeE ||[[ bubmmoreka [IOK
HEPaBEHCTBA U X CUCTEMBI https://m.edsoo.ru/133deaba]]
4 UNCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU U 25 1 BBeauTe 3HaueHue ||[[buommoreka [IOK
IMPOI'PECCHUHA https://m.edsoo.ru/133deaba]]
5 AJITEBPAMYECKUE BbIPAXKEHUS. Ctenens ¢ 12 1 BBeauTe 3HaueHue ||[[buommoreka [IOK
parroHaILHBIM ITOKa3aTeNIeM https://m.edsoo.ru/133deaba]]
6 [ToBTOpeHmEe, 0000IIEHNEe, CUCTEMATU3AIIMS 3HAHUIA 34 1 BBeuTe 3HaueHue ||[[budnuotexa [IOK
https://m.edsoo.ru/133deaba]]
[MPOMEXYTOUYHAS ATTECTALUA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0
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