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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO st
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aoOCTpakiuii, croco0e OTpakeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IPAKTHKE CITIOCOOCTBYET (POPMHUPOBAHHUIO
HAYYHOTO MUPOBO33PEHUS U KaueCTB MBIIIICHUS, HEOOXOANMBIX IJISl afanTallud B
coBpeMeHHOM Liu(ppoBoM obmiecTBe. M3yuenue anredpel obecrieunBaeT pa3BUTHE
yMEHMsI Ha0moAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBITIICHUST 00YYAIOIINXCS: OHU HCTIONb3YIOT
JNEAYKTUBHBIE M HMHIYKTUBHBIE PpacCyKICHHs, OO0OOIIEHHE U KOHKPETU3aLUIO,
abctparupoBaHue U aHajgoruto. O0yueHue ajnredpe mpearnosiaracT 3HauuTEIbHbIN
00BEM CaMOCTOSITENTIEHOM IEATEILHOCTH 00YJarOIINXCsl, TOITOMY CAMOCTOSITEIbHOE
pemieHrne 3amad  OOy4aroOUIMMUCS SBISCTCA peamu3aluell esTeTbHOCTHOTO
MPUHITUIA O0yUeHHUS.

B cTtpykrype mnporpammbl y4eOHOro Kypca «AnreOpa» yriyOnéHHOTO
U3Yy4EHHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JVHUHA pa3BUBAETCs Ha NPOTSHKEHUU TPEX JIET U3YyUEHUs Kypca, B3aUMOJCHCTBYS €
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBsI3M
C 9TUM B TpOTrpamMmy yueOHOTro Kypca «Anredpay BKIIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOTO
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUIO  OOYYalOUIUMHUCS  OCHOB
YHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep’KaTeNbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AJredpa» SBISETCS €ro WHTErPUPOBAHHBIN
Xapakrep.

Conmepxxanne auHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW s
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJIsl IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs
CBSI3aHO C PALUMOHAIBHBIMM WU HPPALUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



IPEACTABICHUN O IEUCTBUTEIBHOM YHCIIE. 3aBEPILIEHHE OCBOCHHMS YUCIOBOM JIMHUU
OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — «AJreOpandecKue BhIPaKEHUSD)
U «YpaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYUArOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTH. Ha ypoBHE OCHOBHOIO 00ILIETO
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peanbHOrO Mupa. B 3anaun oOyuenus anreOpe BXOJAT TaKKe JaJIbHEHIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, JJII OCBOEHHUS Kypca
MH)OpPMATUKHA, W  OBJIAJCHUE  HABbIKAMU  JIEAYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanue CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL ONMCAHUS U UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U SABJICHHUI B IPUPOE U
obmiecte. M3yuenue Mmatepuasna cnocoOCTBYeT pa3BUTHIO y O0yUaIOIUXCsl YMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEICTBA SA3bIKA MAaTEMaTHKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHHsiit Kypc anreOpbl XapakTepHU3yeTcsi U3yuYeHUEM JTOTOIHUTEILHOTO
TEOPETUUECKOIO arnmapaTa U CBA3aHHBIX C HUM METOJIOB pellieHus 3a1a4y. Anredpa
SIBJIIETCS SI3BIKOM ISl OTIUCAaHUsl OOBEKTOB UM 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTU4yecKkoro MojenupoBaHus. Ilpu 3ToM camu OOBEKTHI MaTEMaTUYECKHX
YMO3aKJIIOUEHU U TMpPUHATBIE B anredpe npaBuwia UX KOHCTPYMPOBAHUSA
cocOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CY>KICHUS,
pa3BUBAIOT MAaTEMAaTHYECKYI0 MHTYHUIMIO, KPaTKO W HAIJIIHO PacKpbIBaOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUI U ydaT uX NpUMEHEeHHI0. TeM caMbIM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYyYHO-TEOPETUYECKOTO
MBIIIJICHUST 00YUYaIOIINXCS.

CornacHo yueOHOMy IMaHy B 7-9 Kkjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 136 gacos: B 9 kinacce —
136 yacoB (4 yaca B HEAENIO , U3 HUX 3 Yaca MO y4yeOHOMY IUIaHY B IMpeIMeTe
«Anrebpa» um | wac mo yueOHOMy IUIaHy B mpeamere «lIpakTukym 1o
MaTeMaTHKE»)).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Yucia ¥ BbIYMCICHUS

Kopens -1 crenenn u ero cBoiicTBa. CTENEHb ¢ PAllMOHAIBHBIM ITI0KA3aTENEM
U €€ CBOMCTBA.

AnredOpandeckue BbIPAKEHUS

ToxecTBeHHbIE TPeoOpa3oBaHUsl BBIPAXKEHHM, COAEp)KalluX KOpPEeHb N-i
creneHu. ToXIeCcTBEHHbIE MPE0O0Pa30BaHUS BBIPAXKEHHM, COAEPKAIIUX CTEIEHb C
PaLMOHAJIBHBIM II0KA3aTEIIEM.

KBagparubiii TpéxwieH. KopHu kBazpaTHOro TtpéxwieHa. PasioxeHue
KBaJpPaTHOTO TPEXUJICHA HA JINHEWHBIE MHOKHUTEIIH.

YpaBHeHHS U HEPABEHCTBA

bukBanpatsasle ypaBHeHUS. [IprMepbl TPUMEHEHUN METOAOB PABHOCUIIBHBIX
npeoOpa3oBaHui, 3aMEHbl MEPEMEHHOH, IpaHUuecKkoro MeToja MpU pPELIECHUU
ypaBHEHUH 3-i U 4- CTENIEHEM.

Pemenue qpoOHO-paliuOHAIbHBIX YPaBHEHUN.

Pewenne cucrem ypaBHEHH ¢ IBYMsI TIEPEMEHHBIMU. Pelienre mpocTenmmx
CUCTEM HEJIMHEWHBIX ypaBHEHHWH ¢ JByMs rnepeMeHHbIMU. ['padudueckuit meton
pELICHMS CUCTEMBI HEJTMHENHBIX YPABHEHUN € IBYMsI lepeMeHHbIMU. CHucTtema AByX
HEJIMHEWHBIX YPABHEHUU C IBYMs IIEPEMEHHBIMU KaK MOJIEIIb PEaJIbHOM CUTYALIUH.

YucnoBele HepaBEeHCTBA. PelleHne JIMHENMHBIX HEPaBEHCTB. J(OKa3aTenbCTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHOM IEpeMEHHOU. PemieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTo]l MHTEPBAJIOB
JUIS pallMOHAIBHBIX HEpaBeHCTB. [IpocTelile HepaBeHCTBA € TAPAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 ¢ TOMONIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMHU. PenieHne HepaBeHCTBA € JBYMs
nepeMeHHbIMHU. CUCTEMBI HEPaBEHCTB C ABYMs nepeMeHHbIMU. [ paduueckuit MeTos
peLIeHNs] CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMU.

DyHKIMHA

Oyukius.  CpoiictBa  (QyHKUMI:  Hynd  (QYHKIUH,  [OPOMEXYTKH
3HAKOIOCTOSHCTBA (DYHKIMHU, MPOMEXYTKHA BO3pacTaHusl M yObIBaHUS (DyHKLHUH,
YETHBIE U HEUETHBIE (DYHKIIMH, HauOOoJIbIllee U HAaMMEHbIIee 3HaUeHUs (PYHKIUU.

KBampatnunas ¢yakuuss u e€ cBoicTBa. lcmonb3oBaHue CBOMCTB
KBaJpaTUUHOM (pyHKIMU JU1s perieHns 3a1ad. [loctpoenue rpaguka kBagpaTuyHoOu
¢ynkiun. Ilonoxenue rpaduka KBagpaTUYHONM (PYHKLUMU B 3aBUCUMOCTU OT €€
ko> puuentos. papuku pynxmmii Y =ax2, y = a(x — m)?u y = a(x — m)? +n.
[TocTpoenue rpadukoB GHyHKIIHIA ¢ TOMOIIBIO MPE0Opa30BaHUIA.



Hpobno-nuneiinas ¢pyukius. Mccnenoanue GyHKIU.

Oynkuus Y = X" ¢ HaTypalbHBIM TOKa3aTeneM N u e€ rpaduk.

YucsioBbIe MOCIE10BATEILHOCTH U MPOrPeccum

[TonsitTue uymcioBoil mocienoBareabHOCTU. KoOHEUHble U OECKOHEUYHBIE
1ocyIe0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIBbHOCTb.  MOHOTOHHO
Bo3pacratomas  (yObIBaromiasi)  mociieqoBaTenbHOCTE.  CrocoObl  3amaHus
MOCIIEIOBATEIBHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYNIBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernueckass U reomerpuyeckas mnporpeccud. CBOHCTBa UJIEHOB
apupMeTHYecKoil U reoMeTrpudeckoil mnporpeccuit. dopmynsl N-TO  4jeHa
apu(pMETHYECKOl U reomMeTpuyeckor mnporpeccuid. @opmysbl CyMMBbI MEPBBIX N
YJICHOB apU(PMETUUECKON U F€OMETPUUYECKOM Mporpeccuid. 3aaadynd Ha TMPOLEHTHI,
OaHKOBCKHE BKJa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH TOCIEAOBATEIBHOCTH, O CYMMHPOBAHHUH
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron maremarnueckor MHAYKIMH. [Ipocreiimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJITEBPA» HA YIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY HW  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pPean3alii €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBSI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalUMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH IS Pa3BUTHS LIMBUIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOM KakK CPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa APYroro 4eIioBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI JJISl OKPYKAIOIIEH Cpeibl, 0OCO3HAHUEM TJI00aIbHOTO
XapakTepa IKOJOTHUYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBJICHUSIX, B TOM YHCIIC paHEE HEM3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUS, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKM MaTEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIPUHUMATh,  (OpPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CYXKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MaTEMaTHYECKHX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAapUAHTOB PEIICHUs, BEIOUPATh HanboJee MOIXOA[IINN C YYETOM CaMOCTOSITEIHHO
BEIJICIICHHBIX KPUTEPHUCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HCKOMOE M JlaHHO€, (hOopMHpOBaTh TUIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpeacTaBieHus HHPOpMAMKM W WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U OPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
EIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1ayd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/¢ OOCYXXIIeHUsS 3a7aBaTh BOMPOCHI MO CYIIECTBY 0OCYKIaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaJTbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCykIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KAaueCTBO CBOETO BKJIAJa B OOIINI pe3ysIbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHU TPU U3yYEHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsaa 1 BBIYMCIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT oxHOM (OPMBI 3alUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JECATHYHYIO Tp0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAIBHBIX YHCENl TPU PEIICHUHM 3a7ad, MPOBEICHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHUBATH U YIIOPSIOUYMBATH PallMOHAJIbHBIC YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMU, UCIIOIb30BaTh CBOMCTBA YMCEI U MpaBUiia
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NEHCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMHU ITOKA3aTEIISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia W CTENEHH C HaTypaJlbHBIM I[IOKa3aTesieM, MPUMEHSITh pa3HOOOpas3HbIC
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OxpyTasTh YKCIIa C 33JJaHHON TOYHOCTHIO, & TAKXKE 110 CMBICITY MPAKTUIECKOM
CUTyalliy, BBITIOJHATh MPUKHUIKY U OIEHKY pe3ysbTaTa BBIYMCICHUH, OILICHKY
3HAYCHUHN YUCIIOBBIX BBIPAKEHUH, B TOM YKCIIE TIPU PEIICHUH MPAKTUIECKUX 3a/1a4.

Pemare TekcToBBIC 3amaund  apUOMETHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYTHe CPEACTBA TMPEACTABICHHUS JaHHBIX MpU
pelieHuu 3aaa4.

Pemath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]a4l, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOMOPIHMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHHS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpUBAEMbIX 0OBEKTOB.

JlenuMocCTb.



Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIbIX YUCE.

PackiianpiBaTh HAa MHOYKHATENN HATYPaJIbHbBIEC YHCIIA.

CBoOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHBIEe 00IIee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 3374, IPUMEHATh aropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJII, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredpanvyecKue BbIPpAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anrebpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHHM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKICCTBA,  BBINOJIHATH  TOXICCTBEHHBIC
npeoOpa3oBaHUsl BEIPAKEHUH, TOKA3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrImonHSITh Mpeobpa3oBaHus 1EJI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrinonHaTh 1elcTBUS (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSATH (POPMYJIbI COKPAIIEHHOTO YMHOXEHUS (KBaapaT u
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylmecTBIsATh PA3JIOKEHUE MHOTOWICHOB HAa MHOXHUTEINW C ITOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXHUTENS, TPYNIUPOBKU ClIaraeMbIX, MPUMEHSIS
(bOopMyIIBI COKpPAIIEHHOTO YMHOXEHUS.

[TpumensTh npeodpa3oBaHKsl MHOTOWICHOB JIJISl PEIICHUS Pa3IMYHbBIX 3a7ad
13 MaTEMaTUKH, CMEKHBIX TIPEAMETOB, U3 pealIbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpAJIbHBIMU IIOKA3aTEIsMHU IS
npeoOpa3oBaHUsl BRIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IMpaBUJIa
1epexojia OT UCXOITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YKCJIO KOPHEM YPaBHEHUS.

[logOupate nOpuUMEpHl AP YKCEN, SBISIOMUXCA PEUIEHUEM JUHEUHOTrOo
YpaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPAMHATHON TJIOCKOCTH Tpa UK TMHEHHOTO YPaBHEHUS C IBYMSI
NepEMEHHBIMHU, MOJIB3YSCh TPapUKOM, MPUBOIUTH IPUMEPDI PEILICHUS YPABHEHUS.



Pemmath cucteMbl ABYX JHMHEMHBIX YpaBHEHHM C ABYMS MEPEMEHHBIMU, B TOM
yucie rpaduyecKy.

CocTaBnaTh M peuiath JHWHEHHOE YpaBHEHHE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 337a4l, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3aJlayyl TIOJIyYeHHBIN Pe3yJIbTar.

DyHKIUU

Koopaunate! u rpaduxmu.

N306pakath Ha KOOPAUHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIME 3a1aHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KH, MHTEPBAJIbI, 3aKCHIBATH YUCIOBBIC MPOMEKYTKH Ha
aJreOpanvdeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH MO 3a/IaHHBIM KOOPIUHATAM.

OyHKIWH.

Crtpoutb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C TMOMOUIbIO (PYHKIMM H3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMsS, PACCTOSHUE, II€HA, KOJHYECTBO, CTOMMOCTD,
MIPOU3BOIUTENLHOCTD, BPEMSI, 00bEM PabOTHI.

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

[Tonumate rpadguueckuii cnoco® MpeAcTaBIEHUS U aHaIU3a UH(poOpMaluH,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMAIINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHanu3a TrpaduKoOB pealbHBIX
3aBUCUMOCTEN (HyaM (YyHKUMH, TNPOMEXKYTKHM 3HAKONOCTOSHCTBA (DYHKIIMH,
MPOMEKYTKHA BO3pacTaHusi ¥ yObIBaHWs (DYHKIIMHM, HAWOOJIbIIIEE U HAWMEHBIIIEEe
3HauYeHUS (PYHKIIN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOILIECCOB U 3aBUCHMOCTEH, TpU
peleHny 3a7a4 U3 APYyrux y4eOHbIX MPEeIMETOB U PEAIbHOM KU3HH.

K koHniry 00y4yeHus B 8 ki1acce o0yyaromuics MoayyuT CIeayIOIue MPeIMETHbIC
pe3yJIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

HNppaunonanpHbIe YHCIIA.

[loHnMaTe W UCIONB30BATH NPEACTABICHHUS O PACIIMPEHUN YHUCIOBBIX
MHOYECTB.

CB0OOOIHO ONEpUPOBATH MOHATUSIMU: KBaJAPATHBIN KOPEHb, apu(METHUUECKUI
KBaJpaTHBIM KOPEHb, UPPALMOHAIBHOE YHUCIIO, HAXOAUTh, OLICHUBATH KBAJPATHbIC
KOPHHU, HCTIONB3Ys IPU HEOOXOAMMOCTH KaJbKYJISITOP, BBIMOIHITH IPE0Opa3oBaHus
BBIPAXXEHNH, COAECPKAMX KBAIPATHBIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh HaydajabHbIE IIPEACTABICHUS O MHOMKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPABHEHUS, OKPYTJIEHHUs U BBIYUCIICHUH, U300pakaTh 1€HCTBUTEIbHbBIE
YUCJla TOYKaMH HA KOOPJAMHATHOU MPSMOM.



Hcnonp30BaTh 3amucu OONBIIUX W MaJbIX YHCEN C MOMOIIBI0 JECATHUHBIX
npobeit m creneneld yucna 10, 3anMchIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
peanbHbIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emuMocCTb.

CB0OOOHO OIIEpUPOBATH MOHATHEM OCTATKA IO MOYJIO, IPUMEHSATH CBOMCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI M IIPOU3BENCHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BEIPAKEHUS.

HaxoauTs AomycTuMble 3HAYEHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOWMCTBO PAIllMOHAILHON APOOH.

BeimonuaTe npuBeneHue anredpandeckux Ipodeil K o0lieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBITIONHATB TOXKAECTBEHHBIE IPE0OPa30BaHUS PALIMOHAIBHBIX BBIPAXKEHHIM.

[TpumeHsTh npeoOpa3oBaHusl BEIPAXKEHHM JIs peHICHUs] Pa3IMYHbIX 3a/1a4 U3
MAaTE€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TMOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BbIIOJIHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPIKALIMX CTENEHH C LIEJbIM MOKa3aTeJeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumele 3Ha4€HNS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HpPPALMOHANBHBIX BBIPAKEHUH, HCIONb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemarb 1poOHO-paliMoOHaNIbHBIE YPaBHEHHUS.

Pewlare nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

IIpoBoauTh HcCienOBaHNs YPaBHEHUNW U CUCTEM YPAaBHEHMM, B TOM YHUCIE C
IpUMEHEHHEM IrpaUuecKuX MpeIcTaBIeHu (YyCTaHaBINBATh, UMEET JIM YpaBHEHHE
WIM CUCTEMA YPaBHEHUI PEILICHMS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT clOBECHON (OPMYIMPOBKH 3aJaud K €€ anreOpandeckoit
MOJENN C IIOMONIBIO COCTABJIECHUS YPAaBHEHUS WM CHCTEMBbl YpPaBHEHUH,
WHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 33a4H MOJIYYEHHBIN PE3yNbTaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKH, PEIIATh
JMHENHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOMN 1 UX CHUCTEMBI, 1aBaTh IPAPUIECKYIO
WJUTFOCTPALIMIO0 MHOXKECTBA PELICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.



DOyHKIUU

[TornmMaTh W WCMONB30BaTh (DYHKIIMOHAILHBIC TIOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O03HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TIO0 3HAYCHUIO
aprymeHTa, OrpeeiaTh CBOMCTBA (PYHKIUU 10 €€ rpaduky.

Crtpoutsb rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YMCIOBOM (DYHKIIUHU IO €€

rpaduky.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJIy4UT CIETYIOIINE TPEIMETHBIE
pe3yibTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSAMU: KOPEHb N-Ml CTENEHHW, CTENEHb C
pallMOHAJIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb N-i CTENEHU, CTEHEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3ysl MpU HEOOXOJUMOCTU KaJbKYJISTOD,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MPOBEACHUH PACCYKICHNUN U I0KA3aTEIIbCTB.

CpaBHHBaTb M  yHOpAIOYMBATH JICUCTBUTENIBHBIC 4YHCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIC YUCIIA, BBIIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKEHUM.

AJsiredOpanvecKue BbIPpAKEHUA

CB0OOHO ONEepUpPOBaAThH MOHATUEM KBAJPATHOTO TPEXUWICHA, HAXOAUTh KOPHU
KBaJpaTHOI'0 TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBIM TPEXWICH HA JIMHEWUHBIC MHOXKUTEH.

YpaBHeHHS U HEPABEHCTBA

Pemats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JIPpOOHO-pallMOHANIbHBIE YPAaBHEHUS.

Pemrats HECIOKHBIE KBAapaTHBIE YPABHEHUS C IAPAMETPOM.

Pewate nuHEVHbIE HEPAaBEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBON MpPSMOMH,
3alUChIBATh PELIEHUE C IOMOLIBIO CUMBOJIOB.

Pemare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJHO YPABHEHUE HE ABIISICTCS JIUHEUHBIM.

PemaTe HECIOKHBIE CUCTEMBI HEJIMHEMHBIX YPAaBHEHUH C ITIApAMETPOM.

[IpuMeHsATh METOABl PABHOCUIIBHBIX MPEe0Opa30BaHUil, 3aMEHbI TEPEMEHHOM,
rpaduaeckoro MeTo/1a Py PeIieHUU YpaBHeHHM 3-11 1 4-i cTeneHel.

Pemlatb  cucTéemMBl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMBl HEPABEHCTB,
BKJIIOYAIOIME KBAJpaTHOE HEPABEHCTBO, H300paxkaThb pEIICHHE CHUCTEMBI
HEPaBEHCTB HA YMCJIOBOM IPSIMOM, 3aIIMCBIBATH PELIEHUE C IIOMOLIBIO CHMBOJIOB.

Pemare ypaBHEHHMS, HEPABEHCTBA M HX CHUCTEMBI, B TOM 4YHUCIE C
OTPaHWYCHUSIMU, HAIIPUMED, B LIEJIbIX YNCIIAX.



[IpoBOAUTE MCCIIETOBAaHNS YPABHEHUM U CUCTEM YPABHEHUH, B TOM YHCIIE C
IPUMEHEHHEM rpauuecKux MpecTaBIeHNi (YCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp TekcTOBBIE 3ajauM  aJreOpanvyeckuM CHOCOOOM C  MOMOIIBIO
COCTABJICHHsI YPAaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcrnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHUS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMd WIM NPUKIAJHOM 3a1adu,
MHTEPIPETUPOBATH NIOJyYECHHBIE PE3YJIBTATHI B 33 JaHHOM KOHTEKCTE.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOrPECCHU

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Trpapuk
GyHKUMM, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAs (QYHKUWA, OOpaTHas
MPONOPLUOHATIBHOCTD, Mapadosa, rurnep0osia, KyCouHo-3aAaHHas PyHKIUs.

Uccnenosath pyHkuuio mno e€ rpaduky, yCTaHABIMBATH CBOMCTBA (DyHKLIMIA:
0o01acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (PYHKIUH, MPOMEKYTKH
3HAKOMIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHUSA, 4YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUSI, ACUMIITOTHI.

Pacnio3HaBaTh KBaApaTUYHYIO (DYHKIUIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPUU.

Omnpenensts nojioxkeHue rpapuka KBagpaTuyHOW GyHKIIUU B 3aBUCUMOCTH OT
e€ ko puLIUEeHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJIpaTUYHON QPYHKIMU TI0 €€ rpaduKy.

Hcnonb30oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a/1a4.

Ha nmpumepe kBaapatuunoit GyHKIMH cTpouTh rpaduk ¢yaxiuu y =af(kx +
b) + ¢ ¢ momomrkio mpeoOpazoBanuii rpaduka GyHkuu y=Ff(X).

WnnmrocTpupoBaTh ¢ MOMOIIBIO Tpaduka peaabHy0 3aBUCUMOCTb UITU IPOLECC
0 X XapaKTEPUCTHUKaM.

ApupmMernyeckass ¥ reoMeTpUYECKasi MPOrpeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMMU: TOCIEIOBATENBHOCTD, apuMeTHUIECKAas
U T€OMETPUYECKasi TPOTrPECCHH.

3ajaBaTh MOCJENOBATEIBHOCTH PAa3HBIMU CIIOCOOAMH: OIMMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBI0 (OPMYIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINONMHATE  BBIUMCICHHUS C HUCHOJb30BaHUEM (GopMyln N-ro 4jeHa
apru(PpMETUIECKON U reOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N300pakarh 4ieHbl MOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJIWHATHOM
IJIOCKOCTH.

Pematp 3agaum, CBS3aHHBIE C YHCIOBBIMH I1OCJIEI0BATEIBHOCTSIMHU, B TOM
qHCclie 337aui U3 pealbHON JKU3HH (C UCIIOJIb30BAHUEM KaJbKYJIATOPA, [UPPOBBIX
TEXHOJIOTUH).



PacriosnaBaTh W TNPUBOAUTH TPUMEPHl KOHEYHBIX M OCCKOHEYHBIX
MOCIEZIOBATEIbHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrne O CXOIUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMy 0€CKOHEYHO yOBIBAIOIICH I€OMETPHUECKOMN MPOTPECCHH.

[TpumMeHsATh METOT MaTEeMAaTHYECKOW UHTYKIIUU TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypchl
1 OYHKINN 18 1
5 YPABHEHUMA 1 HEPABEHCTBA. 1 1

KBa,I[paTHBIe HCPABCHCTBA

YPABHEHUA 1 HEPABEHCTBA.
YpaBHEHMs1, HEPABEHCTBA U UX CUCTEMBI

YHMCJIOBBIE ITOCJIEAOBATEJIbBHOCTU

4 U ITPOI'PECCHUHN 19 .

5 AJITEBPAMYECKUE BBIPAKEHIA. 9 1
CrermneHsb ¢ palioOHaIbHBIM MTOKa3aTeIeM

6 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS 26 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontposabubie IIpakTHueckune Aata i ppoBnic
Bcero u3yyeHusi o0pasoBaTe/bHbIE
padoTshI padoThbI pecypenI
Oynkuus. CBolicTBa PYHKIUI: HYTH
(GyHKINHT, TPOMEXKYTKH
3HAKOMOCTOSHCTBA (DYHKITUH,
1 POMEKYTKH BO3PACTAHHS U yOBIBAHUS 1
(byHKLIMY, YETHBIE U HEUETHBIE (PYHKIUH,
HauOoJIbIlIee M HaUMEHbIIIee 3HAYCHUS
byHKIIUN
9 [Moctpoenue rpadukoB QyHKIHI ¢ 1
HOMOIIBIO TpeoOpa3oBaHuil
3 KBagparssiii Tpéxunen. Kopau 1
KBaJpaTHOI'O TPEXWICHA
4 Pa3noxxenue kBaapaTHOro TpEXWIECHA Ha 1
JMHENHBIE MHOXKUTEIIN
5 Pa3znoxeHne kBagpaTHOro TpéX4iaeHa Ha 1
JMHEHHbIE MHOXKUTEIIN
6 KBanpatnunas ¢pyHkius u e€ cBoicTBa 1
7 [Tapabona, KOOpAMHATHI BEPIIUHEI 1
napaboIIbl, 0Cb CHMMETPHUH 1apadoIbl
8 [Toctpoenue rpaduka KBaapaTUIHON 1
byHKIUA




[Toctpoenue rpaduka KBaapaTHIHON

o byHKIUHA
[onoxxenne rpaduka KBaApaTUIHON

10 (GyHKINY B 3aBUCUMOCTH OT €€
KO3 (HUIIUEHTOB

1 Hcnonb3oBaHne CBOWCTB KBAIPAaTUYHOU
(GyHKLMU 1715 pelieHus 3a1a4

12 Hcnonb3oBaHne CBOWCTB KBAIPAaTUYHOU
(GyHKLIMU 1715 peleHus 3a1a4

13 Crenennble (PYHKIIMH C HATYpPaTbHBIMU
MOKa3aTeJsIMH, UX TpapUKH U CBOMCTBA

14 CreneHHble (QYHKIMU C HATypabHBIMU
HoKa3aTessiMM, UX rpadMKu U CBOMCTBA

15 Crenennble (PYHKIIMH C HATYpPaTbHBIMU
HoKa3aTessiMM, UX rpaMKu U CBOMCTBA

16 Ipadukn Gyskmmit: y=\x , y=3x ,y=
| x|

17 I'paduku Gpysmmit: y =\x , y=Vx ,y =|
X|

18 KonTponbHas padbora no teme
"OyHkuun"
[TonsiTHE O penieHNH HepaBeHCTBA C

19 OJIHOI TepeMeHHON. MHOXeCTBO
peleHn HepaBEeHCTBA

20 KBanpaTHble HEpaBEHCTBA C OJTHOM
MEPEMEHHOMN

21 Penenne HepaBeHCTB TpapUUecKuM

MCETOJOM U MCTOJIOM MHTCPBAJIOB




22

HepasencTBa, copepskaliue 3HaK MOIYJIS

23 HepasencTtsa, coneprkaniue 3HaK MOy

24 CucTtemMbl HEpaBEHCTB C OJAHOM
NepEeMEHHOMN

o5 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIbIO
HEPABEHCTB, CUCTEM HEPABEHCTB
HepaBeHCTBO C 1ByMs IEPEMEHHBIMH.

26 Pemenune HepaBeHCTBa ¢ IBYMsI
NIEPEMEHHBIMU

97 I'paduueckuii MeTOJ pelIeHus: CUCTEM
HEPABEHCTB C ABYMs [IEPEMEHHBIMU

28 CucreMbl HEpaBEHCTB C IBYMsI
NIEPEMEHHBIMU

29 KonrponbHas pabora no reme
"KBanparHble HepaBeHCTBA"

30 bukBaapaTHble ypaBHEHUS
[IpuMepsl NpUMEHEHH METOI0B

31 PaBHOCHJIbHBIX IPe0Opa30BaHu, 3aMEHbI
NepPEMEHHOM, rpaduueckoro MeToa npu
pelieHun ypaBHeHHH 3-i u 4-ii cTeneHei
IIpumepsl IPUMEHEHNUN METOI0B

32 PaBHOCHJIbHBIX TPe0Opa3oBaHui, 3aMEHBI
NepPEeMEHHOI, rpaduueckoro MetToa npu
pelLlIeHNH ypaBHEHUM 3-i U 4-1 cTeneHen

33 Pemenune npoOGHO-paiMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

34 Pemenune npoOGHO-paIiOHAIBHBIX

YpaBHEHMI U HEPABEHCTB




35

Pemenne npoOGHO-paimOHAIBHBIX
yYpaBHEHUI U HEPAaBEHCTB

36

37

Pewenne cucreM ypaBHEHUN ¢ ABYMs
[IEPEMEHHBIMU

Pemienue cucrem ypaBHEHUM C IByMsI
NePEeMEHHBIMU

38

Pewenne npocrenmmx cucreM
HEJIMHEHHBIX YPaBHEHUH C JIBYMsI
epEMEHHBIMU

39

Pewmenne npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

40

41

42

Pemenue npocreimmx cuctem
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

I'paduueckuii MeTO pelIeHus: CUCTEMbI
HEJIMHENHBIX YPAaBHEHUH C IBYMs
[IEPEMEHHBIMU

Cucrema 1ByX HETMHEIHBIX YpaBHEHHH ¢

ABYMSA IEPEMCHHBIMHA KaK MOJCIIb
peaﬂBHOﬁ CHUTYyalluu

43

Cucrema 1ByX HETMHEIHBIX YpaBHEHUH €
JBYMsI IIEPEMEHHBIMU KaK MOJIEIb
peaNbHON CUTyaluu

44

Cucrema 1ByX HETMHEIHBIX YpaBHEHHH ¢
JBYMsI IIEPEMEHHBIMU KaK MOJIEIb
peaabHOMN CUTYyallun




CucremMa HEJIMHENHBIX YpaBHEHUH €

45
napameTpoM

16 CucreMa HEJIMHENHBIX YpaBHEHUH €
apaMeTpoM

47 [Ipocreliline HEpaBEHCTBA C ABYMS
MIEPEMEHHBIMU U UX CUCTEMBbI
KonTponpHas pabora mo Teme

48 "VYpaBHEHHUsI, HEPAaBEHCTBA M MX
cucreMs!"”
[ToHATHE YNCIOBOM MTOCIEI0BATEILHOCTH.

49 Koneunsle u OeckoHeuHbIE
[OCJIEI0BATEIbHOCTH
OrpaHnyeHHast NOCIeq0BaTEIbHOCTD.

50 MOHOTOHHO BO3pacTaroIast
(yOBIBaro11as1) OCIEI0BATEIHLHOCTD
CriocoObI 3a1aHUs MTOCE10BATEIbHOCTH

51 OIHUCATENIbHBIN, TAOJUYHBIN, C TIOMOIILIO
(bopMyIbI N-TO wileHa, PeKypPPEHTHBII

59 ApudmeTrnueckast 1 reoMeTpuyecKas
IIPOrpeCCUm

53 CaolicTBa 4JIeHOB apu(pMETHIECKON U
r€OMETPUYECKON MTPOrPeECCUi

54 ®opmyibl N-To ieHa apupMeTHIecKoi u
T€OMETPUYECKON MTPOrpeECCUit

55 ®opmyibl N-TO YieHa apupMETHIECKON U
T€OMETPUYECKON MTPOrpeECCUit

56 ®opmysbl N-T0 YieHa apupMETHIECKON 1

T€OMETPUUYECKON MTPOTPECCUi




(DOpMy.]IBI CYMMBI ICPBBIX N 4JICHOB

57 apupMETUUECKON U TEOMETPUUECKON
nporpeccuit

58 3aaun Ha POIEHTHI, 0AHKOBCKUE
BKJIJIbI U KPETUTHI

59 3aaun Ha IPOLEHThI, 0AHKOBCKUE
BKJIAJ[bl U KPEAUTHI

50 3aaun Ha IPOLEHThI, 0AHKOBCKUE
BKJIAJIbl U KPEAUTHI

61 3ajaun Ha IPOLICHTHI, OAHKOBCKHUE
BKJIAJIBI U KPETUTHI

62 3aaun Ha IPOLEHThI, 0AHKOBCKUE
BKJIAJ[bl U KPEAUTHI
IIpencraBienue 0 CXOAUMOCTH

63 MOCIIE0BATEIHbHOCTH, O CYMMHUPOBAHUU
OecKOHEYHO yObIBaroIIei
reoMeTPHYECKON porpeccun
IIpencraBienue 0 CXOAMMOCTH

64 MIOCJIEIOBATEIBHOCTH, O CYMMHPOBAaHUHT
OecKOHEYHO yObIBaroIIei
reoMeTPHYECKON porpeccun

65 MeTtoa MaTeMaTH4eCKON HHIYKIINN

66 Meroa maTeMaTH4e€CKON MHAYKIIMI

67 KonTponbhas pabota no reme "Huciossie
IIOCJIEIOBATEILHOCTH U Mporpeccun’”

68 Kopens n-it crenenu. CpoiicTBa KOpHS N-

U CTENEeHU




69

Kopens n-it crenenu. CpoiicTBa KOpHS N-
! CTEeNeHH

70

71

CTCHCHB C paI_[I/IOHaJIBHBIM II0Ka3aTCIIEM
U €€ CBOICTBa

CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM
U €€ CBOMCTBA

72

Crenens ¢ pallMOHAIBHBIM MOKa3aTeIeM
U €€ CBOMCTBA

73

74

75

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKECHUM, COAECPKAUX KOPEHb N-I
CTEIEHU

ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAXXEHUM, COJIepKAITUX KOPEHb N-i
CTEIEHU

ToxnecTBeHHbIe TPeoOpa3oBaHus
BBIPAXKEHUM, COACPIKAIUX KOPEHb N-I
CTEIEHU

76

KonTposabHas padora no teme "Crenens ¢
paloHaIbHBIM MOKa3aresaem"

77

[ToBTOpenue u 06061menHue. Yucna u
BBIYHCIICHUS (3aITUCh, CPABHEHUE,
JIEUCTBUS C JEHUCTBUTEIbHBIMA YHCIAMH,
YHCIIOBas psiMast)

78

[ToBTOpenue u 0606menue. Yncna u
BBIYUCIICHHSI (TIPOIICHTHI, OTHOIIICHHUS,
MIPOIOPLIMH)




79

[ToBTropenue u 0600menue. Ynucna n
BBIYHCIICHUS (pEIIeHHE 33/1a4 U3
peaNbHOM KU3HU)

80

[ToBTropenue u 0600menue. Yncna n
BBIUMCJIEHMS (pEILIEHUE 3a7a4 U3
peaJIbHOM >KU3HM)

81

82

83

84

85

[ToBTOpenue u 0600IeHNEe. Yncna u
BBIYHCIICHUS (OKpYTIICHUE,
npUOIMKEHNE, OLIEHKA)

[ToBTOpenue u oboo6uenue. TekcToBbIe
3a7aun (pelIeHne TeKCTOBBIX 3a/1a4
apu(pMETHUECKIM U aNreOpandecKum
crocobamu)

[ToBTOpenue u o6oOIeHue. TekcToBbIe
3aJ1auu (peIIeHre TEKCTOBBIX 3a1a4
apuQMeTHYECKUM U anredpandeckum
crioco6amu)

[ToBTOopenue n o6o6mmeHune. TekcToBble
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuMeTHYECKUM U anredbpandeckum
crioco6amu)

[ToBTOpenue u o6obmenne. TexkcToBbie
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuMeTHIECKUM U anredbpandeckum
crioco6amu)

86

[ToBTOpeHue u 0600IIEHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeobpazoBaHue anredpanyecKux




BBIPAXEHUI, COIEPIKALLUX CTEIIEHb C
LIEJIBIM [IOKa3aTesIeM)

87

[ToBTOpenue u o6o0IIeHNE.
AnrebpanuecKue BHIPAKCHUS
(mpeoOpa3oBaHme aNreOpanyecKux
BBIPAXKCHUH, COJICPIKAILUX CTEIICHb C
LCJIBIM TTOKa3aTeleM)

88

[ToBTOpenue u o6o0IICHNE.
AnrebpanuecKue BEIPAKCHHS
(mpeoOpa3oBaHme aNreOpanIeCcKux
BBIPAXKEHUI, COJIEPHKALIIUX
apu(METHUECKUI KBaIPATHBIH KOPEHB )

89

[ToBTOpenue u 06o0IICHNE.
AnrebpanuecKue BRIPAKCHHS
(mpeoOpa3oBaHme aNreOpanIeCcKux
BBIPAXKEHHUI, COJIEPHKALIIUX
apu(pMeTHUECKHI KBaJPaTHBIA KOPEHb )

90

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeoOpa3oBaHue LEIBIX U JPOOHO-
palMoOHATEHBIX BBIPAKCHUN)

91

92

[ToBTOpeHue u 060061IEeHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeoOpa3oBaHue LEIBIX U JPOOHO-
paIMOHATEHBIX BRIPAKCHUN )
[ToBTOpenue u o6o0IICHNE.
Anrebpanyeckue BbIpaKeHHs
(mpeoOpa3oBaHMe LEIBIX U JPOOHO-
paIMOHAEHBIX BBIPAKCHUN )




93

94

95

96

97

[ToBTOpenue u 06o0IIeHNE.
AnreGpanydecKye BRIpaKeHUS
(pa3nokeHne MHOTOYJICHA Ha
MHOXKUTEIIHN, B TOM YHCJIE C
UCTIONIb30BaHUEM (POPMYJT COKPAIIEHHOTO
YMHOXEHHUS)

[ToBTOpeHHE 1 0000IIEHNE.
Anrebpanyeckue BhIpaXKeHUs
(pa3yioeHue MHOTOYICHA Ha
MHOKUTEJIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (OPMYIT COKPALICHHOTO
YMHOXEHHUS)

[ToBTOpEeHME B 00O0IIEHNE.
Anrebpanueckue BbIpaXKEeHUs
(pa3noxeHue MHOTOWIEeHa Ha
MHOXHTEJIH, B TOM YHCIIE C
UCTIOIB30BaHUEM (DOPMYIT COKpAIIEHHOTO
YMHOXEHHUS)

[ToBTOpenue u oboObIIEeHHE.
Anrebpanueckue BhIpaXKEHUS
(MozenTMpoBaHKE C MOMOIIBIO (hopmy
peabHBIX MPOIECCOB U SIBIICHHIA)
OyHKIMY (TOCTPOEHHUE, CBONCTBA
U3YyYEHHBIX (DYHKITHIA)

98

[ToBTOpenue u 06o6meHne. DyHKIUU
(mocTpoeHune, CBOMCTBA U3YICHHBIX

yHKIHi)




[ToBTropenue u 0600menne. PyHKIUU

99 (rpaduueckoe peleHne ypaBHEHUN U UX 1
CUCTEM)
[ToBTropenue u 0600menne. PyHKIUU

100 (rpadudeckoe perieHne ypaBHCHHA U UX 1
CUCTEM)

101 HroroBast kKoHTpoOIbHAs paboTa 1

102 [ToBTOpenue u 0600eHNe. DYHKITMH 1
(MOIeNTMpPOBaHUE PEATbHBIX MPOIECCOB)

OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa 9 kiace, (aBT. A.I'. Mep3msik, B.M. [ToyskoB) cuctembl «ANTopuT™ ycniexa». 4-¢ u3gaanue, nepepadoTanHoe.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
























