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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOIO 00Iero oOpa3oBaHMs: OHa
oOecrneunBaeT U3yuyeHue IPYrux IUCHUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK M TYMaHUTapHOTO
IIUKJIOB, €€ OCBOEHHE HEOOXOAMMO il NMPOJODKEHUS 00pa3oBaHUS M S TOBCEIHEBHOU
Ku3HHU. Pa3zBuTHe y 0OydaromMXcsi HayYHBIX IMPEJICTABICHHA O MPOUCXOKACHUU M CYITHOCTH
anreOpanveckux aOCTpaklMid, Croco0e OTpaKeHUs MaTEeMaTHYECKONW HAyKOW SIBICHUA U
MPOIECCOB B MPHPOJAE M OOIIECTBE, POJIM MATEeMaTHMYECKOTO MOJEIHPOBAHUS B HAYYHOM
MO3HAHUH U B TPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS M KAueCTB
MBIIUICHHUSI, HEOOXOMUMBIX JUIsI aJIaliTallid B COBPEMEHHOM IudpoBoM obmiecTBe. M3ydenue
anredpbl o0ecneunBaeT pa3BUTHE YMEHUS Ha0II01aTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
NeiCcTBUS, BBIBOIBI, (popMynaupoBaTh yTBepxkAcHHs. OCBOeHHE Kypca anreOpbl oOecreurnBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHHS OOYYalOIUXCsA: OHH HCIOJB3YIOT JCAYKTHBHBIE H
UHAYKTUBHBIE PacCyXJeHUs, 0000IIeHHEe M KOHKPETH3aluIo, a0CTparupoBaHUE U AHAJIOTHIO.
OOyuenue anreOpe mMpeAnonaraeT 3HAYUTEIbHBIH OOBEM CaAMOCTOSITENBHON JAEATEeIbHOCTH
o0yyaromuxcs, MOITOMY CaMOCTOSATEIBHOE pELIeHHE 3a7ad OOyYaloUMHCS  SBJISETCA
peanu3anuen JesTeIbHOCTHOIO IPUHILINIIA O0yUEHUSI.

B ctpykType nmporpaMMbl yueOHOro Kypca «Anredpa» yriay0inEHHOro U3y4eHHsl OCHOBHOE
MECTO 3aHUMAIOT  COJEpPXKATEIbHO-METOAMYECKUe JIMHUU: «Uucna ¢ BBIYHUCICHHSD,
«AnreOpanueckue BhIpaXEHUs», «YpaBHEHHs] U HepaBeHCTBay», «DyHkuuny. Kaxnas u3 »Tux
COJIepKATEIbHO-METOJUUECKUX JTMHUN pa3BUBACTCS Ha MPOTSHKEHUHU TPEX JIET U3yYeHUs Kypca,
B3aMMOJICHCTBYS C IPYTUMU €ro JUHUSAMHU. B Xoze u3yueHus Kypca o0yyaroummcs: IpuxoauTcs
JIOTHYECKH PacCy’KJaTh, MCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B cBsi3u ¢ TUM B
nporpaMMy yuyeOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
NpeJCTaBICHHbIE BO BCEX OCHOBHBIX pa3Jeliax MaTeMaTH4ecKoro oOpa3oBaHHs U
CIOCOOCTBYIOIIIME OBJIAJCHUIO OOYyYarolIMMUCA OCHOB YHHMBEpPCAJIbHOI'O MaTEeMaTHYECKOIO
s3pika. CopeprKaTeIbHON B CTPYKTYPHOH OCOOEHHOCTBIO YYeOHOTO Kypca «Anredpa» sSBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxxkanrie nuHUM «Yucina M BBIYUCICHUS CIY)KUT OCHOBOW ISl JaidbHEHIIETro
U3Yy4YEeHHUS MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYyYaroIIMXCS JIOTMYECKOTO MBIIUICHUS,
(hopMUPOBAHHMIO YMEHUS TOJIH30BATHCS aJITOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTHUYECKHX
HABBIKOB, HEOOXOJMMBIX JUIS TOBCEIHEBHOH XH3HU. Pa3BUTHE MOHATHA O 4YHCIE HA YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHUs CBS3aHO C PAMOHAIBHBIMU M HUPPALMOHAIBLHBIMH YUCIIAMH,
(hopMHUpOBaHHEM TPEJICTABICHUA O NEHCTBUTEILHOM YHWCIE. 3aBEPIICHUE OCBOCHHS UYMCIOBOU
JMHUW OTHECEHO K cpeHeMy o01ieMy 00pa30BaHHUIO.

CopepxaHue JByX anreOpandecKux JIUHUH — «AnreOpanyeckue BBIPAXKCHUS» U
«YpaBHEHUSI U  HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHHMIO Y  OOydYaromuxcs
MaTeMaTHYECKOro ammapaTa, HEOOXOIUMOTo /s pEIIeHUs 3a1ad MaTeMaTHKH, CMEXKHBIX
MPEMETOB U OKpYsKaroliel peanbHocTH. Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHus y4eOHbBIN
MaTepuan TpPYHNIUPYEeTCsl BOKPYT palMOHAIBHBIX BBIpaXKEHHH. Anredpa JeMOHCTPUPYET
3HAUEHUE MATEeMATHKH KaK S3bIKa JUIsl TOCTPOSHHUS MaTeMaTHYEeCKHX MOJENEH, OMUCaHus
IPOIIECCOB W SIBIICHUH peajbHOro Mupa. B 3amaum oOyueHus anreOpe BXOHAT TaKxke
JalbHEelIee pa3BUTUE AJNTOPUTMHYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B YAaCTHOCTH, MJIs
OCBOGHHUSI Kypca UHGOPMATUKHU, M OBJAJCHHE HAaBBIKAMH JEAYKTHBHBIX PaCCYXICHUIA.



[IpeoOpazoBanne cUMBOJIBHBIX (HOPM CIIOCOOCTBYET PAa3BUTHIO BOOOPa)KEHUS, CIOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conmepxanne  (yHKIMOHATBHO-TPAQUUECKOW  JIMHUM  HAIEJICHO Ha  TOJTyYeHHUE
00y4JaromuMucs 3HaHUN O QYHKIMAX KaK BaKHEHIIeH MaTeMaTHUeCKON MOJENU JJIsi ONUCAHUS
U HUCCIICZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBICHUH B Mpupojae U obmectse. M3yuyenue
MaTepHuaja CIIOCOOCTBYET pa3BUTHIO y OOYYAIOLIMXCS YMEHHUS HCIIONb30BaTh paszINuHbIC
BBIPA3UTEIFHBIE CPEACTBA SI3bIKA MAaTEMAaTHKU — CIOBECHOTO, CHMBOJIMYECKOTO, TPaQuIecKoro,
BHOCHT BKJIaJ] B ((OpMUPOBAHKE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTUU LIUBUIU3ALINN
U KyJIbTYPHI.

YrnyOon€HHeld  Kypc — anreOphl  XapaKTepU3yeTcss U3YYCHHEM  JOTOJTHHUTEIHHOTO
TEOPETUYECKOI0 armapara U CBSI3aHHBIX C HUM METOJOB pelleHHs 3afad. Anredpa sBisercs
SI3BIKOM JIJISI OTHCAHHMsSI OOBEKTOB M 3aKOHOMEPHOCTEH, CIIy’)KUT OCHOBOH MaTeMaTHYECKOTO
MonenupoBaHus. [lpu »ToM camMu 0OBEKTH MAaTeMaTHUYECKUX YMO3AKIIOUEHUNW W MPHUHSTHIE B
anreOpe mpaBuiIa UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUI 00OCHOBBIBATH
U JOKa3bplBaTh CYXKJEHHUS, DPAa3BUBAIOT MAaTEMaTHYECKYI0 HMHTYUIUIO, KpPaTKO M HAarjsaHO
PACKPBIBAIOT MEXAHU3M JIOTHUECKHUX IMOCTPOCHHI M yYaT UX MPUMEHEeHH0. TeM cambiM anredpa
3aHMMaeT OJHO W3 BEAYIIMX MECT B (OPMHUPOBAHUU HAYUYHO-TEOPETUUYECKOTO MBIIICHUS
00yJaromuxcs.

Bocnumamenwvnwiit nomenyuan npeomema «Anzedpa» peanuzyercst 4epes:
noOyxaeHue 00ydJaronmxcsi co0I01aTh Ha YPOKe OOIIENPUHATHIC HOPMBI MTOBEICHHS, TIPaBUIIa
0OIIIEHUs CO CTapIIMMH (TIe1arornyeCKUMU PabOTHUKAMH) U CBEPCTHUKAMU (OOYYaIOIIUMHUCH ),
NPUHIUIE Y9eOHOW TUCHUIUIMHBI M CaMOOpraHu3alnud. MeToAbl M TMPUEMBL: 00CYXKIEeHUE
npaBuj OOIICHUS CO CTapIIMMH (YYUTENISIMH) W CBEPCTHUKAMU(IIKOJbHUKAMU), MPUHIIUITHI
y4eOHOM TUCIUIUIMHBI U CAMOOPTaHU3aIINY;

NpUBJICYCHHE BHHUMAaHHA OOY4YaIOIIMXCS K IIEHHOCTHOMY acleKTy H3y4aeMbIX Ha YpoKax
NPEeIMETOB, SIBICHUN, COOBITHI uepe3: OOpalleHHe BHHMAaHHS HA HPABCTBEHHBIC ACIICKTHI
HAYYHBIX OTKPBITHH, KOTOpbIE M3Y4alOTCS B JaHHBII MOMEHT Ha YypOKe; Ha IpelcTaBUTeNel
YYEHBIX, CBSI3aHHBIX C M3YYaeMBIMU B JaHHBIH MOMEHT TeMaMH, Ha TOT BKJAJ, KOTOPBIA OHU
BHECJIM B Pa3BUTHUE HAIlIeW CTpaHbl U MUpPa, Ha JIOCTOWHBIE MOJpaXKaHUs MPUMEPHI X KU3HU, Ha
MOTHBBI UX TOCTYNKOB. METOJBI M TPUEMBI: OpraHHU3aIusl padOTHl C MOJIy4aeMON Ha ypoke
COLIMATILHO - 3HAUYMMON HHQOpMaIMell, MHULIHUUPOBAHHE €€ OOCYXKIEHHUS, BBICKA3bIBAaHUS
00y4JarIUMHUCS CBOETO MHEHUS, BEIPAOOTKH CBOETO OTHOIICHUS;

UCIIOJIb30BAaHUE BOCIMTATEIbHBIX BO3MOXHOCTEH CoOJep)KaHusl ydyeOHOro mpenMera s
(dbopMupoBanusi y OOydYaIOIMUXCS POCCUNUCKHUX TPATUIIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COLIMOKYJNBTYPHBIX IIEHHOCTeH. MeToabpl W TMpHUEMBbl: JEMOHCTpalus JeTsM MpuMepa
OTBETCTBEHHOTO, TPaXKTAHCKOTO MOBE/ICHUS, MIPOSIBIICHUS YEIIOBEKOIIOOUS u
100pOCepIeYHOCTH, Yepe3 Mo100p COOTBETCTBYIOIMINX TEKCTOB JUIsl UTE€HUS, 3a1a4 JUIsl pEIICHHUs,
POOJIEMHBIX CUTYaIUH A7t OOCYKICHHSI B KJIacce);

BKJIIOUEHHE B YPOK HIPOBBIX TMPOLELYp, KOTOpPbIE MOMOTalOT MOAAEPKAaTb MOTHBAIUIO
00y4JaromuXcsl K TOMYyYEHUIO 3HAHUN, HATAXKUBAHUIO MMO3UTUBHBIX MEKIMIHOCTHBIX OTHOIICHUN
B KJIacce, IOMOTaloT YCTaHOBJICHUIO JOOpOXkKenaTeabHONH aTMoc(hepsl BO BpeMsl YpOKa;
MPUMEHEHHE Ha YPOKE HMHTEPAKTHUBHBIX (OpPM padOThl, CTUMYIUPYIOMUX IMO3HABATEIHHYIO
MOTHBAIIUIO O0yJarOIIINXCS.

NPUMEHEHHE TPYyNIoBONW paboThl MM pabOTHl B Mapax, KOTOPbIE CIOCOOCTBYIOT DPa3BUTHUIO
HABBIKOB KOMaHJIHOW paboThl M B3aUMOAECHCTBUIO C JPYTUMH 00YyYarOIIUMHUCH.

BHIOOpD W WCMONB30BAaHME HA YpPOKaX METOJOB, METOJIUK, TEXHOJIOTH, OKa3bIBAIOIINX
BOCIHUTATEIbHOE BO3/CHCTBHE HA JIMYHOCTh B COOTBETCTBHM C BOCIMTATEIbHBIM HJI€ATIOM,
LIEJIbI0 ¥ 33/1a4aMU BOCIIUTAHUS;

UHUIMUPOBAHUE M TMOJJIEP)KKA MCCIEA0BATEIbCKON NEATENbHOCTH IIKOJIBHUKOB B (dopMme
BKIIIOUEHUSI B YPOK PA3IMUYHBIX HCCIEIOBATEIbCKUX 3aJaHUN M 3a7a4, YTO JaeT BO3MOXKHOCTh



o0yyaromuMmcsi TpuoOpecTH HAaBBIKK CAMOCTOSATENBHOTO PEIICHUS TEOPETHYECKOil MpoOiIeMsl,
TCHEPUPOBAHUS M OPOPMIICHHSI COOCTBEHHBIX THUIOTE3, YBAKHUTEIHHOTO OTHOIIEHUS K UYKHM
uiesM, MyOJIMYHOTO BBICTYIUICHHUS, apryMEHTHPOBAHUS M OTCTaMBAaHUS CBOEU TOYKU 3PEHMUS.
MeToapl W TIpUEMBI: pealn3aiis WHAWBHIYaJIbHBIX M TPYIIOBBIX HCCIEAOBATEILCKUX
IPOEKTOB.

YCTaHOBJICHHE yBKUTEIBHBIX, JOBEPHUTEIBHBIX, HE(OPMATBHBIX OTHOIICHUH MEXIY yUUTEIeM
¥ YYEHUKaMH, CO3/1aHUE Ha YPOKAX 3MOIIMOHAILHO-KOM(OPTHON Cpebl;

opranmzansi medCcTBa MOTHBHPOBAaHHBIX W  OPYAMPOBAHHBIX  YYalOIMXCS HaT  HX
HEYCHEBAIOIMMHU OJHOKJIACCHUKAMHM, JAIOUIET0 IIKOJIbHUKAM COLUAIBHO 3HAYUMBIA OIBIT
COTPYAHMYECTBA M B3aMHOM IMOMOIINA. MeTO/ b ¥ IPUEMBI: HACTABHHYECTBO.

CornacHo yuyeOHOMYy IUTaHy B 7-9 Kiaccax u3ydaeTcss y4yeOHBIH Kypc «Amredpay,
KOTOPBIH BKIIIOYAET CIICAYIONIME OCHOBHBIC Pa3lenbl conuepkaHus: «Uucina W BBIYHCICHUD,
«Anrebpanydeckue BBIPAKEHHUS», « Y paBHEHHS U HEPaBEHCTBaY, « DYyHKIIUN.

Ha usyuenue yueOHoro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kiacce — 136 yacos
(4 gaca B Heneno), B 8 kiacce — 136 yacoB (4 yaca B Hezeno), B 9 kiacce — 136 yacos (4 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yucoa U BbIYUCIEHUSA

Panmonaneubie uyncia. CpaBHEHHE, yHOpSAIOYMBAHWE W apU(METUUECKHE IEHCTBUS C
pauMoHaIBHBIMU yuciaamMu. Yucnosas npsimasi, MOJIyJIb YHCTA.

Crenenb ¢ HaTypaJibHbIM IOKa3aTeleM W €€ CBOMCTBA. 3amUCh 4YUCIa B JECATUYHOMN
MO3UI[MOHHON CUCTEME CUUCIIEHUS.

Pemenne TeKCTOBBIX 3aJau apupMeTHUECKUM crocoOoM. Pemienue 3amau U3 peanbHOM
NPAaKTUKKA HA YacTHU, Ha JpOoOH, Ha TMPOLEHTHI, MPUMEHEHHWE OTHOIICHWH WM MPOMOPUUN MpHU
pElIeHNH 3aa4, pelieHue 3a7a4 Ha IBIKEHUE, paboTy, MOKYIKHU, HAJIOTH.

JenumocTp nenbix guces. CBOMCTBA IETUMOCTH.

[Ipocteie u cocTtaBHble yncna. YETHbIE U HEUETHBIE yncha. [Ipu3Haku aenumocTy Ha 2, 4,
8,5,3,6,9,10, 11. IIpu3Haku 1eIUMOCTH CYMMbI U MPOU3BEICHUS LIEJIBIX YHCEI MPHU PEIICHUU
3a/1a4u ¢ IPAKTUYECKUM COJEPIKAHUEM.

HauGonpmmii o0muii nenurens ¥ HaMMEHbIee 00Iee KpaTHOE JIBYX 4ucell. B3aumHO
npocThie uncia. Anroputm EBkiuma.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE OTepallii HaJl OCTaTKAMHU.

Auredpanyeckune BbIPaKeHUs

Bripaxenue ¢ nepeMeHHbIMU. 3HAUEHUE BbIpaXXEHHUsS ¢ nepeMeHHbIMU. [IpencraBienue
3aBUCUMOCTH MEXIYy BeTMYMHAMU B BHJIE (DOPMYIIBIL.

ToxnmectBo.  ToxaecTBeHHbIE — MpeoOpa3oBaHMsl — aJreOpanuecKUX  BBIPAKEHUH.
JlokazaTenbCcTBO TOXKIECTB.

Onnounensl. OHOWIEH cTaHAapTHOTO BUAA. CTENEeHb OJIHOWICHA.

Muorounensl. MuorowieHn crangapTHoro Buga. CreneHb MHorowieHa. CroxeHue,
BbIUWTAHUE, YMHOXXEHHE M JelieHue MHOroujieHoB. [IpeoOpazoBaHue Lei0ro BBIPAKEHUS B
MHorouwieH. Kopuu MHOrousnexa.

@opMysbl COKpAlIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbl W KBaJpaT Pa3HOCTH JIBYX
BBIpQXKCHUM, KyO0 CyMMBI W KyO pa3HOCTH JBYX BBIPQKCHHA, Pa3HOCTh KBAJAPATOB IBYX
BBIpQXEHHM, MPOU3BEACHUE PA3HOCTU U CyMMBbl JABYX BBIpaXEHHH, CymMMa M pa3HOCTh KyOOB
JIBYX BBIPAKEHUH.

PaznokeHre MHOTOYJIeHA HAa MHOXXHUTETH. BbIHECeHHE O0Iero MHOXKHTENS 32 CKOOKH.
Meroa rpynnupoBKH.

YpaBHeHHsI 1 HEPABEHCTBA

VYpaBHenue ¢ oaHoi nepemeHHou. Kopenb ypaBHeHusi. CBOIICTBa ypaBHEHUU C OJHOMU
IepeMEeHHOM. PaBHOCWIIBHOCTE ypaBHEHUHN. YpaBHEHUE KaK MaTeMaTUYECKask MOJEIb PEAIbHON
CUTYaIl1H.

JluHeitHoe ypaBHEHHWE € OAHON MNEepeMEHHOW. YMCIO KOpHEH JIMHEHHOIO YpaBHEHUS.
Pemienue TEKCTOBBIX 3aJay C NOMOILIBIO JIMHEMHBIX ypaBHEHUM. JIMHENWHOE ypaBHEHUE,
cozepIKallee 3HaK MOYJISL.

VYpaBHeHHe C JAByMs TIE€peMEHHBIMH. ['paduk JHHEHHOrO ypaBHEHHS C ABYMS
nepeMeHHbIMU. CHCTeMBbl JTUHEHHBIX YpaBHEHUN C IBYMsI IEpeMEHHBIMH. | padudeckuii MeTo
pELICHUs] CUCTEMbI JIMHEHHBIX YPAaBHEHH C IBYMs IEPEMEHHBIMU. Penienue cucteM JuHEeNHHbIX
ypaBHEHUN C JBYMsi NEPEMEHHBIMM METOAOM MOJCTAHOBKM M METOAOM cioxeHusa. Cucrema
JBYX JINHEWHBIX YPAaBHEHUU C JBYMS IEPEMEHHBIMU KaK MOJIETb PEAIbHOW CUTYaIlUH.



DOYyHKUNH

Koopaunara Toukm Ha npsMon. YuciaoBble NPOMEXKYTKH. PaccrosHue Mexnay AByms
TOYKaMU KOOPJAWHATHON ITPSIMOM.

[IpsaMoyronbHas cucteMa KoopAuHaT. AOciucca M OpauHAaTa TOYKM HAa KOOPAMHATHOMN
wiockoctd. [lpumepsl rpadukoB, 3aaHHBIX GopMmyidamMu. YUYTeHue TrpaduKOB peatbHbIX
3aBUCUMOCTEN.

OyHKIIMOHATBHBIE 3aBUCUMOCTH MEXIy BeamuuHamu. [lonsatue QyHkunu. OyHKIHS Kak
MaTeMaTHuYecKass MOJAEIb pealbHoro mpouecca. O6macTh omnpenesneHuss U o0JIacTh 3HaYSHUH
¢ynkuuu. CriocoOs! 3ananus ynkuun. I'papux Gynkmun. I[ToHATHS MakcUMyMa 1 MUHUMYyMa,
BO3pACTaHMA U YOBIBAaHHS HA IPUMEpPaxX pPeabHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cpoiictsa. ['paduk nuneninoit pyukuuu. ['padux pynkuum y = |x|.
KycouHo-3aaHHbIe QyHKIUY.

8 KJIACC

Yucia 1 BBIYUCICHUSA

KBanparubie kopHu. ApudMmeTnyecKuii KBaJpaTHbI KOpEeHb U ero cpoiictBa. [loHsTue
UppalMOHAIbHOrO uucia. J[edcTBusS ¢ uppauuoHaNbHBIMM uuciaMmu. CBoicTBa JEHCTBUH C
UppaluoOHaIbHBIMU YKciaMu. CpaBHEHHE HPPALMOHAIBHBIX YHCET.

[IpencraBieHys O paCIIUPEHUAX YACIOBBIX MHOXKECTB. MHOKECTBA HAaTypaJIbHbIX, LIENbIX,
palOoHaIbHbIX, JEMCTBUTENBHBIX Yncel. CpaBHeHUE ynces. YncaoBble IPOMEXKYTKH.

HeiictBust ¢ ocrtarkamu. OcrtaTku creneHed. IIpuMeHeHne ocCTaTKOB K PEIIEHUIO
YPAaBHEHUH B LIEIBIX YUCIAX U TEKCTOBBIX 3aa4.

Pa3zMepbl 0OBEKTOB OKpPYKAIOLIET0 MHUPA, JIUTEIBHOCTh IPOLECCOB B OKPYXKAIOIIEM
mupe. CTaHIapTHBIM BUJI YHCTIA.

Auaredpanyeckune BbIpaKeHHUs

Anrebpanyeckasi 1poOb. [lomycTumble 3HaU€HHsI NEPEMEHHBIX B JIPOOHO-PAIlMOHAIBHBIX
BBIpakeHMsIX. OCHOBHOE CBOMCTBO anreOpandeckoit Apoou. CinokeHre, BEIYUTaHUE, YMHOKEHUE
U JlenieHue anredpanyueckux ApoOeit. Boiienenue 1enoi yact aaredpanyeckoit qpoou.

Pammonanbueie  BeIpakeHHs.  TOXIECTBEHHBIE  MPEOOpa3oOBaHMs  PALMOHAIBHBIX
BBIPAKCHU.

JlonmycTumble 3HAu€HMsI MEPEMEHHBIX B BBIPAKEHUSX, COAEPXKAIIMX apUpMeTHdecKHue
KBaJpaTHble  KOpHU. TOXXIECTBEHHbIE  NpPeoOpa3oBaHUs  BBIPAKEHHMH,  COJepKalux
aprupMeTHUECKUE KBaIpaTHbIE KOPHHU.

Crenenp c 1enslM IMoKazatreaeM M €€ cBoiictBa. [IpeoOpa3oBaHue BbIpaXeHHI,
COJZIEPIKAIUX CTEIICHM.

YpaBHeHusI M HEPABEHCTBA

KBanpatHoe ypaBHeHue. dopmyna KOpHEM KBaJapaTHOro ypaBHeHMs. KosmuecTBo
JICHCTBUTEIIBHBIX KOPHEH KBaJApaTHOrO ypaBHEHHs. Teopema Buera. YpaBHeHHs, CBOAUMBIE K
JUHEWHBIM YypaBHEHUSM WM K KBaJApaTHbIM ypaBHeHHMAM. KBaapaTHoe ypaBHEHHE C
napaMeTpoM. PerieHne TEKCTOBBIX 3a4a4 C IOMOILBIO KBAaAPAaTHBIX YPaBHEHUIA.

JlpoOHO-panimoHanbHble  ypaBHEHUs. Pemienue ApoOHO-pAallMOHANBHBIX —YpaBHEHHH.
Pemenne TEKCTOBBIX 3a7ad C IMOMOIIBIO JPOOHO-pallMOHANBHBIX ypaBHeHUH. ['paduueckas
MHTEPIPETALNS YPABHEHUH C IBYMs [IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemeHHoil. Crtporue u HecTporue HepaBeHcTBa. CIIOKEHHE H
YMHOXKEHUE YHCIOBBIX HEpaBeHCTB. OlleHMBaHUE 3HA4YCHUS BbIpaxeHUs. JlokazaTeabcTBO
HEpaBEHCTB.

[lonate o0 penieHUd HEPaBEHCTBA C OJIHOW TNEpPEeMEHHOW. MHOXXECTBO pelIeHHI
HEPAaBEHCTBA. PABHOCWIIbHBIE HEPABEHCTBA.

JIuneliHOE HEPABEHCTBO C OJHOM NEPEMEHHOM M MHOXKECTBA €ro pemeHui. Pemenue
JIMHENHBIX HEPABEHCTB C OJHOM nepeMeHHON. CHCTEMBI M COBOKYITHOCTH JINHEWHBIX HEPABEHCTB
C OJHOU mepeMeHHOU. Perenne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO JIMHEWHBIX HEPABEHCTB C OJHOMN
[IEPEMEHHOM.

DOYyHKIUH

Ob6nacTe onpeneneHuss 1 MHOXKECTBO 3HaueHUN (QyHKIuH. CriocoObl 3aJaHus (PYHKIIMA.
I'padux pynknuu. Urenue cBoictB PyHKImu mo e€ rpaduky. [Ipumepsl rpadukoB GyHKIHA,
OTpa)KAIOIIUX peabHbIE MPOLIECCHI.

JIuneitnas GyHnkius. OyHKINH, ONUCHIBAIOIINE IPSIMYIO U 00paTHYIO MPOMOPIIHOHAIBHBIC
3aBUCHUMOCTH, UX TpapUKH.

Oynxmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux cBoiicta. Kycouno-
3aJjaHHble QYHKIHH.

9 KJIACC

Yucsia ¥ BBIYUCICHUSA

Kopenp n-i1 crenenun u ero cpoiictBa. CTeneHb C palMOHAJIBHBIM IIOKa3aTeleM U €€
CBOMCTBA.

Anredpanyeckue BbIPaKeHUs

ToxnecTBeHHble NpPeoOpa3OBaHUs BBIPAXKECHUH, COJAEpXKAIUX KOPEHb #-H CTENEeHH.
ToxnecTBeHHbIE TNPeOOpa3OBaHMUS BBIPAKCHHUM, COJEPXKAIIUX CTENeHb C palMOHAIBHBIM
IIOKAa3aTeJIeM.

KBampatueiii tpéxuneH. KopHu KkBaapaTHoro TpéxwieHa. PasziokeHue KBaapaTHOrO
TpEXUJIEHA Ha JIMHEWHbIE MHOXKHUTEIH.

YpaBHeHHs U HEPABEHCTBA

bukBanpatHeie  ypaBHeHusA. IIpumepsl  IpUMEHEHHWH  METONOB  PaBHOCWIBHBIX
npeoOpa30BaHMiA, 3aMEHBI TIEPEMEHHOM, TPaPUIECKOTO METO/Ia TP PEIICHUH YpaBHEHUN 3-i 1
4-i1 creneHei.

Pemenue 1poOHO-palMOHANIBHBIX YPABHEHUIH.

Pemenne cucrem ypaBHEHMI C ABYMs II€PEMEHHBIMHU. PenieHue npoCTEeHIINX CUCTEM
HEJIMHEHHBIX YPAaBHEHHH C JBYMs TMEPEMEHHBIMHU. ['paduyeckuii METOJ PEIICHHsS CHUCTEMBbI
HEJIMHEHHBIX YPAaBHEHHMM C JIByMsl nepeMeHHbIMU. CHUcTeMa JIByX HEJIMHEWHBIX ypaBHEHHUH ¢
JBYMsI IEPEMEHHBIMU KaK MOJIEJIb PEAJIbHOM CUTYALIHUH.

YucnoBble HepaBeHCTBA. PenieHre TMHEMHBIX HEPABEHCTB. Jl0Ka3aTenbCTBO HEPABEHCTB.

KBagpaTHbie HepaBeHCTBAa C OJHOM MepeMeHHOW. PernieHune KBaJpaTHBIX HEPABEHCTB
rpaguyeckuM METOJAOM U METOJAOM HHTEpBaJIOB. METOJ HHTEPBAIOB Ui pPalMOHAIBHBIX
HepaBeHCTB. [IpocTeine HepaBeHCTBa C IapAMETPOM.

Pemenne TeKCTOBBIX 33/1a4 ¢ IOMOIIbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTBo ¢ 1ByMs nepeMeHHbIMH. PelieHune HepaBeHCTBA C ABYMs IE€PEMEHHBIMU.
CucreMbl HEpPaBEHCTB C JABYMs IE€pEeMEHHBbIMU. ['paduueckuii MeTo[ pelieHHs CHCTEM
HEPABEHCTB C JBYMsI [IEPEMEHHBIMHU.



DOYyHKUNH

Oynkius. CpoiicTBa (QYHKUMA: HyIH (QYHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA
(GyHKIMU, TPOMEXYTKU BO3pacTaHUS U yObIBaHUS (PYHKIMM, YETHBIE U HEUYETHBIE (DYHKIINU,
HauOoJIbIlIee M HAaUMEHblIee 3Ha4eHUs QYHKLNU.

KBanparuunas ¢yHkuus u e€ cBoicTBa. lcmosnb3oBaHHWE CBOWCTB KBaJpaTHUYHOU
¢byskuuu ans pemenus 3anad. Iloctpoenue rpaduka kBagpatnyHoil ¢ynkiuu. I[lomoxenue
rpaduka KBaApaTUYHON (PYHKIMH B 3aBUCUMOCTH OT €€ KoopduiueHToB. ['papuku GpyHKImii y
=ax2, y = a(x — m)> u y = a(x — m)> +n. Iloctpoenne rpagukoB (QYHKIHI C ITOMOIIBIO
npeoOpa3oBaHUil.

JHpoOHo-nmuneitnas pynknus. MccnenoBanue ¢yHKIHA.

OyHKIMS y = X" ¢ HATYpaJIbHBIM [TOKa3aTesieM 7 U €€ rpaduk.

YucioBbIe MOCAEI0BATEILHOCTH H IIPOrPecCUH

[lonsTtue YHCIIOBOU II0CJIE0BATEIBHOCTH. Koneunsie U OeCKOHEUHbIE
nocneaoBarenbHOCTH. OrpaHuyeHHas MOCJIENI0BaTEIbHOCTb. MOHOTOHHO —BO3pacTarolias
(yObIBaromas) mocienoBareabHOCTh. CrocoObl 3a/laHus MOCIIEA0BATEIBHOCTH: OMUCATEIHHBIMN,
TaOJMYHBIN, C TOMOILBIO (POPMYJIBI 1-T'O UJIEHA, PEKYPPEHTHBIN.

Apudmernueckas 1 reomeTpuueckas nporpeccuu. CBOHCTBa WIEHOB apu(pMeTHUECKOH U
reoMeTpHUYECKOl mporpeccuii. @opMynbl #-ro WieHa apuPMETHYECKON W TeOMETPUICCKOU
nporpeccuii. DopMysbl CyMMBI TEPBBIX 71 YJICHOB apU(METUYECKOW M TEOMETPUUYECKOU
nporpeccuil. 3ajiauy Ha MPOLEHTHI, 0AHKOBCKHE BKJIA b, KPEIUTHI.

[IpencraBneHne O CXOAMMOCTH IOCIEIOBATEIbHOCTH, O CYMMHUPOBAaHMM OECKOHEYHO
yOBIBaroIIeii reOMETPUIECKOI IPOrPECCHH.

Meroa matematudeckoi MHAYKIMH. [IpocTeiimme npumepsl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIIPOI'PAMMBI YYEBHOI'O
KYPCA «AJTEBPA» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJibTaThl OCBOCHHUS MPOTPAaMMBI TI0O MAaTEeMaTHKE XapaKTEePU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:

NpOSIBJICHUEM HWHTEpeca K TNPOLUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MAaTeMaTUKOB M POCCUHUCKOMN
MaTeMaTHYECKOH IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTIKEHUN B IPYTHX HayKaX U MPHUKIAIHBIX
chepax;

2) rpa:kIaHCKOr0 U J1YXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBINIOJTHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alii ero Ipas,
IpPEJCTaBICHUEM O MaTEeMaTHYeCKHX OCHOBaX (YHKUIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, TMPOIEyp TPa)JAaHCKOro olmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITHYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHKCHUN
HAyKH, 0OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHITUIIOB B JAEATEIHLHOCTH YIEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHE B PELICHUHM MPAKTUYSCKUX 3a/1ad MaTeMaTUYeCKOM
HAIpPaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHUYECKOTr0 00pa3oBaHUs HAa MPOTSKEHUU BCEH
JKU3HM JIJIS1 YCTICTTHON MPOo(EeCCHOHATBHOM IEITeIbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaJIbHOW TpPAeKTOPHUH OOpa3oBaHUsA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOr0 BOCIMTAHMS:

CITOCOOHOCTBIO K SMOIMOHATBHOMY M JCTETHYECKOMY BOCHPHITHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, pEUICHU, pacCyK/IeHUH, YMEHUIO BUJETh MaTeMaTH4YEeCKIe 3aKOHOMEPHOCTHU B
UCKYCCTBE;

5) neHHoCTEH HAYYHOIO MO3HAHUS:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeNOBEKa, MPHUPOABI W O0OIIecTBa, NOHUMaHHEM
MaTeMaTHYeCKON HayKH Kak cdepbl UeIOBEYECKOH MAeATebHOCTH, JITAaloB €€ pa3BUTUS U
3HAYUMOCTH ISl Pa3BUTHUS IMBUIU3AIIMH, OBJIAJICHUEM SI36IKOM MAaTEMATHKU U MaTeMaTHYeCKON
KyJbTypOH KakK CpEICTBOM TIIO3HAHUS MHpA, OBJAJCHUEM HABBIKAMU HCCIIEIOBATEIHCKON
NeSITeNIbHOCTH;

6) ¢usuyeckoro BocnuTaHus, (OPMHUPOBAHUS  KYJbBTYPbl 310pPOBbSI U
IMOIMOHAIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTUYECKUE 3HAHMUS B HMHTEPECaX CBOETO 3/J0POBBS,
BEJICHUS 370pPOBOTO 00pasa >Ku3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U
OTIbIXa, peryiuspHas Qu3uveckas aKTHMBHOCThH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu,
MPU3HAHUEM CBOETO MPaBa Ha OIMMOKY M TAKOTO )K€ MpaBa JIPYroro YeiIoBeKa;

7) 3K0JIOTMYECKOT0 BOCTIMTAHUS:

OpHUEHTAalllel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHWI JUIsl pellleHus 3ajad B o0iactu
COXPAHHOCTH OKpYXarolle cpespl, MIaHUPOBAHUS IOCTYNKOB M OILIGHKH HX BO3MOXKHBIX



HOCJEACTBUMA Ui OKpY>KaloIleld Cpeibl, 0OCO3HAHHEM TJI00AIBHOIO XapakTepa 3KOJOTMYECKUX
po0JIeM U IyTeH X PeIIeHUs;

8) axanTannu K U3MEHSIOIMMCSH YCJIOBUAM COLHAIBHON U IPUPOIHOI cpeAbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBMSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO IEATEIBHOCTh, B TOM YHUCIIE YMEHHUE YUUTHCS y APYTHUX
Jro/Ied, MPUOOpPETaTh B COBMECTHOW JESITEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETECHIIMH U3
OMBITA JPYTHUX;

HEOOXOIUMOCThI0 B (DOPMUPOBAHMM HOBBIX 3HaHHWH, (HOPMYITUPOBATh WIEH, MOHSITHS,
runoTe3sl 00 00BEKTaX M SBJICHUAX, B TOM UYUCIIE PaHEee HEM3BECTHBIX, OCO3HABATh NE(UIIUTHI
COOCTBEHHBIX 3HAaHUI 1 KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIHPHUHMMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TpeOylOIIMH KOHTpMEp, KOPPEKTHPOBATH IMPUHUMAEMble pPELICHUs U
neicTBus, GopMyIMpOBaTh U OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe OcBOEHHUS MPOrpaMMbl MO MAaTEMAaTHKE HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus y oOyuatomerocss OyayT chOpMUPOBAHBEI MeTampeAMeTHbIEe pPe3yJbTaThbl,
XapaKTePU3YIOIIHUECS  OBJIAJCHUEM  YHUBEPCAJIbHBIMUA  IO3HABATEIbHBIMH  JIEHCTBUAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMU M YHUBEPCAIbHBIMU PETYJISITUBHBIMU
JIEUCTBUSIMU.

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHUS
Bba3oBble Jiornyeckue AeicCTBUA:

BBISBJISITH M XapaKTEePH30BaTh CYIIECTBEHHBbIC MPU3HAKM MAaTeMaTUYECKUX OOBEKTOB,
NOHATHH, OTHOWICHUH MEXAYy TMOHATHAMH, (POPMYJIHUPOBATH OMNpEAETCHUS IOHATHH,
YCTaHABIWBATh CYIIECTBEHHBIM NpPH3HAK KiIacCU(PUKAUU, OCHOBAaHMS JUIsi OOOOIICHUS W
CpaBHEHMs, KpUTEPUU IPOBOAUMOTI0O aHAIIN3a;

BOCIIPUHUMATh, (HOPMYIHPOBaTh U MPEOOPa3OBHIBATH CYXKIEHUS: YTBEPAUTENbHBIE U
OTpULATCIIBHBIC, CINHUYHBIC, YaCTHBIC U O6IJ_[I/IC, YCJIOBHBIC;

BBIABJIATE MATCMATHYCCKUC 3aKOHOMCEPHOCTHU, B3aMMOCBA3HW W IMPOTHBOPCUUA B q)aKTaX,
JNaHHBIX, HAOMIOAEHUSIX U  YTBEPXKIEHUSX, TMpeasaraTb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHH;

ACJIaThb BBIBOJAbI C HCIIOJIB30BAHHUEM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKTFOYCHHUN, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

pa3bupath J0Ka3aTeabCTBA MaTeMaTHUYECKUX YTBEPKIEHHUH (IpsSMbIE U OT MPOTHUBHOIO),
IPOBOJAUTH  CAMOCTOATENIBHO JIOKA3aTeIhCTBA MaTeMaTHYecKuX (aKkToB, BBICTpauUBaTh
apryMEHTalHUI0, IPUBOJUTH IIPUMEPHI U KOHTPIPUMEPHI, IPUMEHATh METOJ MaTEMaTUYECKOU
WHIYKIIMH, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS,

BBIOMpATh CHOCOO perieHus y4eOHOW 3agauM (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOolee MOIXOMAMIMIA € YYETOM CaMOCTOSITENBHO BBIJEICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eHCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEN0BATENIbCKUIM MHCTPYMEHT MO3HAHUSA, (OPMYIUPOBAThH
BONPOCHI, GUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY, CAaMOCTOATEIBHO yCTaHABIUBATH UCKOMOE
U 1aHHOE, OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;



IMPOBOAUTL MO CAMOCTOATCIIBHO COCTAaBJICHHOMY IIJIAHY SKCICPHUMCHT, UCCIICAOBAHUC T10
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
co0oi;

CaMOCTOSITENIbHO (OpMYyIUPOBAaTh 0000IIEHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOIEHUs, HCCIEIOBaHUs, OKCIEPUMEHTa, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
pE3yJIBbTATOB, BBIBOJOB U 0000IIECHNIA;

IPOTHO3UPOBATH BO3MOXKHOC PA3BUTHEC IMPOLECCA, a TAKKEC BbIABUIaTh IMPEAIIOJIOKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Padorta ¢ nnopmanmeii:

BBIABIIATH HEAOCTATOYHOCTh U I/I36BITO‘-IHOCTB HH(i)OpMaI_[I/II/I, JaHHBbIX, HGO6XOHI/IMBIX JJISL
pewenus 3aaa4u;

BbIOHMpaTh, aHAJIU3HPOBATh, CUCTEMATH3UPOBATH M HWHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

BBIOMpaTh (OpMy MpencTaBieHUs] MHPOPMALUU M WUTIOCTPHPOBATH pelIacMble 3aadd
CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U UX KOMOMHALUSMY;

OLICHUBATh  HAAEKHOCTh HMHPOPMAIUU 1O  KPUTEPHSIM, MPEIJIOKEHHBIM MU
c(OpMYIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKATHBHBIE YHHBepPCAJIbHbIE YUeOHbIE TelcTBUSA

BOCIIPHHUMATh U (HDOPMYJIUPOBATh CYXKICHHS B COOTBETCTBHU C YCJIOBUSMH M IEIISIMHU
o0I1IeHus, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHMS B YCTHBIX M NHCBMEHHBIX
TEKCTaX, JaBaTb NOSCHEHHS IO XOAy pEIIeHHS 3a7adyd, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3ybTar;

B X0JI¢ OOCYXXJIEHHs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBbI, MPOOJIEMBI,
pemraeMol 3a/auM, BBICKA3bIBaTh WJIEM, HAllEJICHHBIE Ha MOMCK PEIIEHHs, COMOCTaBIATh CBOM
CYXJIEHUS C CYKICHUSAMH JPYTUX YYaCTHUKOB JMANOra, OOHApyKHWBaTh Pa3InuMe U CXOJCTBO
TIO3HIINH, B KOPPEKTHOH opme HOpMyITHUpOBATh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

NPECTaBIATh PE3yJIbTaThl PEIICHUsS 3aJaud, JKCIEPUMEHTa, WCCICAOBAHUS, TPOCKTa,
CaMOCTOSITENIbHO  BbIOMpaTh ¢dopMmar BBICTYIUICHMS C Y4YE€TOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ay TUTOPUH;

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYaJbHOH pabOTHI MPHU
pemeHnr y4eOHBIX MaTeMaTHUeCKUX 3a/ad, NMPUHUMATh IeIb COBMECTHOW JIESATENLHOCTH,
IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHON pabOThI, paclpeaesaTh BUIbI PadOT, TOTOBapUBATHCS,
00CY»X/1aTh MPOLIECC U PE3YIbTAT pabOTHI, 0000IATh MHEHHSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIIOBBIX (Popmax paboTsl (00CykIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
HITYpPMBD» M WHBIC); BBIIOJIHITH CBOIO YacTh pabOTBl M KOOPAMHUPOBATH CBOM IIEHCTBHS C
JIPYTUMH YJICHAMH KOMAaHIIbI, OIICHUBATh Ka4eCTBO pE3yJibTaTa M KAa4eCTBO CBOETO BKJA/a B
00K pe3ynbTaT 1o KpUTepusiM, chOpMYyITUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHSI.

PeryjasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIE 1eiCTBHS
Camoopranuszanms:
BBIABIIATh IPOOJEMBI Ui pelieHHss B OKM3HEHHBIX U y4YeOHBIX CUTyalusX,
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AaX MPUHATHUS PEeLICHUH (MHANBUAYAIbHOE, TPYIIIIOBOE);
CaMOCTOSITENIbHO COCTaBJISITh I1JIaH, aJITOPUTM PelleHus 3a7a4u (WK ero 4acTh), BHIOMpaTh
crocod peimieHuss C Yy4ETOM HMEIOIIUXCS PECYypCcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELUICHUH C y4€TOM HOBOI MH(OpMAIIHH.



CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

BJIAJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJSI MpoIlecca M pe3ysbTaTa peIIeHUs
MaTeMaTHYeCKOH 3a7jaun, CAMOMOTHBAIIMH U PeIIEKCHH;

IPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH IIPH PELICHMM 3aladd, BHOCHUTH
KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENLCTB, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBUE DPE3YJIbTATA JNEATEIBHOCTH MOCTABICHHOW LEIU U YCJIOBHSAM,
OOBSICHATH MPUUYUHBI JOCTHKEHHS WIIM HEJOCTHKEHUS LIEIH, HAaXOAUTh OIINOKY, aBaTh OLEHKY
npuoOpEeTEHHOMY OTIBITY;

BBIp@)KaTh OSMOLMU TPH H3YYCHUH MATEMATUYECKHMX OOBEKTOB U (PaKTOB, JaBaTh
SMOLMOHAIBHYIO OLIEHKY PELICHUS 3aa4H.

HPEIMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kj1acce 00ydJarOmMACs MOTYUUT CIACAYIOMNE MPEAMETHBIC PE3yIbTaThI:

Yucia 1 BBIYUCICHUSA

PaunonanbsHble yncna.

[lepexoauth OT ogHON (HOPMBI 3amMHMCH YUCEN K Ipyroi (mpeoOpa3oBhIBATh JECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [JECATHYHYIO, B YacCTHOCTU B OECKOHEUHYIO
JECATUYHYIO IPOOB).

Hcnonp30BaTh MOHATHS MHOXECTBA HATYyPaJIbHBIX YHCEJ, MHOXECTBA LIEJIBIX YHCEll,
MHOKECTBA PpALMOHAJIBHBIX YHUCEJ IpU PpEUIeHUM 3aJad, [POBEACHUU PpaCCyKIEHUN U
JI0Ka3aTeNbCTB.

[Tonumath U OOBSICHATH CMBICII MO3UIIMOHHOM 3aITUCH HATYPaJIbHOTO YHCIIA.

CpaBHMBATh U YNOPSAJOYMBATH PAllUOHAIbHBIEC YKCIIA.

BrImonHsATh, coderass YCTHBIE M THCHMEHHBIC MPHUEMBI, apuPMETHUECKUE EHCTBUS C
panMoHaIbHBIMU YHCJIaMH, HUCIOJb30BaTh CBOMCTBA YHUCEN U MpaBWiIa JEHCTBUM, NPUEMBI
palOHANIBHBIX BEIYMCICHHM.

BrInonaHATE ACHCTBUSA CO CTENEHSAMU C HATYpaJbHBIMHU MOKA3aTESMH.

Haxoauth 3HayeHUsi YUCIOBBIX BBIPAKEHUM, COAEpPKALIUX palMOHAJIbHBIE YHCIA U
CTETIEHU C HATypaJbHBIM IIOKa3aTelieM, MPHUMEHSATh pPa3HOOOpa3HBIE CIIOCOOBI W TPUEMBI
BBIYMCIICHHSI, COCTaBIISATh W OLICHUBATH YMCJIOBBIE BBIPAXKEHUS IPHU PELICHUU NMPAKTUYECKHX
3a/1a4 U 3a/1a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

OKpyriaTh yucia ¢ 3aJlaHHOM TOYHOCTBIO, @ TAKXKE MO CMBICIY MPAKTUYECKON CUTYyalluu,
BBITIOJIHATh TPUKUIKY U OLEHKY pe3yJbTaTa BBIYUCICHHUH, OIICHKY 3HAYE€HUW YHCIOBBIX
BBIPAKEHMI, B TOM YHUCJIE NIPU PEILIEHUH MPAKTUYECKUX 3aa4.

Pemath TekcToBBIC 3371a4U apU(PMETUIECKUM CIIOCOOOM, UCTIOIB30BaTh TAOJIHUIIBI, CXEMBI,
YEPTEkKHU, JPYTUE CPENICTBA NMPEACTABICHUS JaHHBIX IPHU PELICHUU 3a]1a4.

PemaTth npakTHUKO-OPUEHTUPOBAHHBIE 3aJaul, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IPONOPIUOHAIBHOCTHIO BEJITUYHMH, IPOLEHTAMH, HHTEPIIPETUPOBATh PE3YJIBTATHI PELICHUS 3a/1a4
¢ Y4ETOM OTrpaHHUYEHU, CBSI3aHHBIX CO CBOICTBAMH paccMaTpUBaeMbIX OOBEKTOB.

JleIuMOCTb.

Jloxa3pIBaTh M MPUMEHSTH MPU PEIICHUH 3a]a4 IPU3HAKH JIeTMMOCTH Ha 2, 4, 8, 5,3, 6, 9,
10, 11, npu3HaKy JEIUMOCTA CYMMbI U IIPOU3BEICHUS LETbIX YUCEIL.

PacknanpiBaTh Ha MHOXKUTENIH HATYpaJIbHbIEC YUCIIA.



CB0060/IHO OnepupoBaTh MOHATUAMU: YETHOE YMCIO, HEYETHOE YUCIIO, B3AUMHO MPOCTHIE
qucia.

Haxomuth HamboOnpImuit OOMMKA [EIUTENh M HAaWMEHbIEee O00Inee KpaTHOE Yucen |
MCIIOJIb30BAaTh UX IIPU PEIIECHNN 3aJa4, IPUMEHATh anroput™ EBkinunaa.

OnepupoBaTb NOHATHEM OCTaTKa IO MOJYJIIO, NPUMEHATH CBOMCTBA CpPaBHEHHMM IIO
MOAYJIIO.

Auaredpanyeckue BbIpPaKeHHs

BeIpaskeHus ¢ nepeMeHHBIMH.

Hcnonp3oBathk anredpanyeckyro TEPMHUHOJIIOTHIO U CUMBOJIUKY, IPUMEHSATH €€ B Ipolecce
OCBOEHUS yueOHOr0 MaTepuaa.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPH 3a/1aHHBIX 3HAYEHHSIX IEPEMEHHBIX.

Hcnonb30BaTh MNOHATHE TOXJIECTBA, BBINOIHATH TOXKAECCTBEHHbIE NPeoOpa3oBaHUs
BBIPAXXEHUI, JOKa3bIBaTh TOXKIECTBA.

MHoOrouneHsl.

BoinonuaTe npeobpazoBaHus LENOro BbIPaXXEHUs] B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BoimonHATe neificTBuA  (CIOXKEHHE, BbIUMTAHHWE, YMHOXKEHHE) C OJHOWIEHAMH U C
MHOTOWJICHAMH, HPUMEHATH (POPMYIIBI COKPAIIEHHOTO YMHOXEHHS (KBagpaT U KyO CYMMBI,
KBaJpaT U KyO pa3HOCTH, Pa3HOCTh KBaJIpaToB, CyMMa M pPa3HOCTh KyOOB), B TOM 4YHCIIE AJIs
YIPOILEHUS BBIYUCICHU.

OcCy1LecTBISATh Pa3I0KEHUE MHOTOWIEHOB HA MHOXKUTEIM C IOMOLIbIO BBIHECEHUS 3a
CKOOKM OOILEro MHOXXHUTENs, IPYNIUPOBKH CIIaraeMbIX, TpUMEHsS (HOPMYJIbI COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensaTs mnpeoOpa3oBaHMsi MHOTOYIEHOB Ui pPELICHHWs pa3iM4yHbIX 33734 U3
MaTEMaTHKH, CMEXHBIX MIPEIMETOB, U3 PEAILHOU MTPAKTUKU.

Hcnonp30BaTh CBOKWCTBA CTENEHEH C HATYpaJbHBIMHU MOKA3aTeNIIMU JUIS TpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHusI M HEPABEHCTBA

Pematp sMHelHBIE ypaBHEHHs C OAHOM NEPEMEHHOH, NMPUMEHSSA IpaBWJIa NEpPexona OT
UCXOAHOIO YpPaBHEHUS K pPaBHOCWIbHOMY eMy. [IpoBepsATh, SBISETCS M YUCIO KOPHEM
YpaBHEHHUS.

[TonOupate npuMepsl nap Yuces, ABISIONIMXCS peIlIeHUeM JMHEHHOTO YPaBHEHHUS C IByMs
IIEPEMEHHBIMH.

Ctpoutb B KOOPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JBYMS
NIepEMEHHBIMH, TIOJIB3YSCh TPAaPUKOM, TIPUBOIUTH IPUMEPHI PEIICHUST YPaBHEHUSI.

Pemates cucTeMbl ABYX JIMHEHHBIX YPaBHEHUH C ABYMs IIEPEMEHHBIMH, B TOM YHCIIE
rpaguIecKy.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 3aJlauM, HMHTEPIPETHUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/Jayd TMOJYYEHHBIN
pe3ynbTar.

DyHKUNH

Koopaunats! u rpaduku.

MN3oOpaxaTh Ha KOOPAMHATHOM TMPSMOW TOUYKH, COOTBETCTBYIOIIME 3aJIaHHBIM
KOOpAMHATAaM, JIy4M, OTpPE3KH, WHTEPBAJIbl, 3alMChIBaTh YHUCJIOBBIC IIPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

Otmeuats B KOOPAMHATHOM MJIOCKOCTH TOUKH I10 331aHHBIM KOOPJAMHATaM.



DyHKIUN.

Crpouts rpaduky JIUHEHHBIX (QYHKIHHA.

OnuceiBaTh € MNOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXKIY BeIMUYWHAMU:
CKOpOCTb, BpEMsl, pacCTOSIHUE, 1I€Ha, KOJMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTh, BpEM,
00BEM paboTHI.

HaxoauTs 3HaueHne GyHKIMH 1O 3HAYECHUIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MPEACTABICHHS W aHalu3a WHPOpPMAIIMH, W3BJICKATh U
UHTEPIPETUPOBATh HH(POPMALIHIO U3 TPaPUKOB peabHBIX MPOIIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBathk cBOWCTBA (PYHKUUH IS aHaIM3a rpa)uKOB peaslbHbIX 3aBUCUMOCTEN (HyJIH
(YHKIMY, TIPOMEXKYTKH 3HAKOIOCTOSHCTBA (DYHKIIMHU, MPOMEXKYTKH BO3pAcTaHUsl W yObIBaHUS
(dbyHKIIM, HanOOIBIIIEe U HAUMEHBIIIEE 3HAUCHUS (QYHKIINHN).

Hcnons3oBaTh rpaduku Ui UCCIEIOBAHUS MPOIECCOB M 3aBHUCUMOCTEH, MPH PEIICHUN
3a7a4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON KHU3HH.

K xonIty 00yuenus B 8 ky1acce 00ydJaromuiics MOTYUUT CIACAYIOMNE MPEAMETHBIC PE3yIbTaThI:

Yucsa v BbIYUCTCHUSA

HppanmonaneHblie yncia.

[ToHuMath U UCMONB30BATH MPEACTABICHUS O PACHTUPEHUHN YUCIOBBIX MHOMXKECTB.

CB00OOIHO OnepupOBaTh MOHATUSAMHU: KBaJIPATHBIN KOPEHB, apu(METUUECKUI KBaApaTHBII
KOPEHb, HppaIOHATIbHOE YWCIIO, HaXOJIUTh, OLICHUBATh KBAJpaTHbIC KOPHU, WCIOJB3YS MpHU
HEOOXOJMMOCTH  KaJbKYJSTOpP, BBINOIHATh MPEOOPa3OBaHMs BBIPAXKEHHUH, COJAEPKAIINX
KBaJIpaTHbIC KOPHH, UCTIOIb3Ysl CBOMCTBA KOPHEH.

Hcnonbs30BaTh HavyallbHBIC MPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN ISt
CpPaBHEHHMS, OKPYIJICHUS M BBIYHCICHUHN, HM300pa)kaTh [EHCTBUTENIbHBIC YHUCJIA TOYKAMU Ha
KOOPJIMHATHOM IIPSIMOA.

Hcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C MOMOIIBIO0 JCCATHUYHBIX JIPOOeH u
creneHerd uywcia 10, 3amuchIBaTh M OKPYTJSATH YHCJIOBBIE 3HAYEHHUS PEATbHBIX BEIUYHH C
UCIIOJIb30BaHUEM PA3HBIX CUCTEM HU3MEPEHUH.

JleIuMOoCTb.

CB0O0OIHO OMIEepHPOBATH MOHITHEM OCTaTKa MO MOJYJIIO, IPUMEHSITH CBOMCTBA CpaBHEHUN
M0 MOJTYJII0, HAXOAUTH OCTAaTKH CYMMBI U TTPOU3BEICHUS 110 TAHHOMY MOJIYJIIO.

Anredpanyeckne BbIPaKeHUs

JpoOHO-palilnoHaNbHBIE BEIPAKEHUSI.

HaxomuTh nonmycTuMbie 3HaUCHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKCHUSX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PaIlMOHATIBLHOM APOOH.

BreimonnsaTe npuBeneHne anreOpandeckux ApoOei K oOIIeMy 3HaMEHATeNl0, CIOKEHHUE,
YMHOXEHHE, JIEIeHNE anredpandeckux ApooOei.

BrITIONMHATE TOXKAECTBEHHBIE MPE0OPa30BaHMs PAIIMOHATBLHBIX BRIPAKCHU.

[IpumensaTp mnpeoOpa3oBaHUs BBIPAXKEHUW IS PEIICHHS pa3IMYHBIX 3a1ad W3
MaTeMaTHKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKU.

Crenenu.

[IpuMeHSITh MOHSATHE CTENEHU C LEIbIM II0KAa3aTelieM, BBIMONHITH IPEOOpa3OBaHUS
BBIPKEHHM, COACPKAIUX CTETICHH C LIEJIBIM TTOKA3aTEIIEM.

HppanmoHanbHble BHIPAKEHUSI.

Haxomuth gomycTuMble 3HAYEHHS TEPEMEHHBIX B  BBIPAKEHHUAX, COJEPIKAIIUX
apudmeTnyecKue KBapaTHbIC KOPHHU.



BoeimonHATe mpeoOpa3oBaHus UPPALMOHAIBHBIX BBIPAXKEHUH, HCIONb3Ys CBOWCTBA
KOpHEH.

YpaBHeHHsI M HEPABEHCTBA

Pemats kBagpaTHbIE ypaBHEHUS.

Pemate 1poOGHO-paliioHaIbHBIE ypaBHEHHUS.

Pemwlate nMHEHHBIE ypaBHEHUS C IlapaMeTpamH, HECIOKHBIE CHCTEMBI JIMHEHMHBIX
YPAaBHEHUH C TapaAMETPaAMH.

[TpoBoAMTE HCCIENOBAaHUS YPABHEHUI M CUCTEM YPAaBHEHUH, B TOM YHUCJIE C IPUMEHEHNUEM
rpaduuecKkux npeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIM YpaBHEHUE WM CUCTEMa ypaBHEHHM
pELIEHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

[lepexoautes oT cioBecHOW (OPMYIHPOBKU 3afaud K €€ ainredpanyeckol Mojaenu c
IIOMOLIBI0 COCTABJICHUS YPABHEHMs WJIM CHCTEMbl YpPaBHEHUH, HWHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4U NOJIy4YCHHBIH pe3yibTarT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB Il CPABHEHUS, OLICHKH, pelIaTh JINHEHHbIE
HEPAaBEHCTBA C OJIHOM NEpPEeMEHHOM U HUX CHCTEMbl, JaBaThb TIpaUUYECKyI0 HIUIIOCTPALIIO
MHO’KECTBA PEIIECHUI HEPAaBEHCTBA, CHCTEMbI HEPAaBEHCTB.

DOyHKUNH

[lonumaTh ¥ HCHONB30BaTh  (PYHKIMOHAIBHBIE TMOHATUS W S3BIK  (TEPMHUHBI,
CUMBOJINYECKHE OOO3HAUYEHHUS), OINPEAENATh 3HAYCHHE (PYHKIMM [0 3HAYCHUIO apryMeHTa,
OIpeNleNIATh CBOWCTBA (PYHKLUH 110 €€ IrpaduKy.

Crpouts rpaduku GyHKUUH, ONUCHIBATh CBOMCTBA YNUCIOBON (DYHKIMU N0 €€ rpaduKy.

K xonIy 00yuenus B 9 ky1acce 00ydaromuiics MOTYUUT CIACAYIOMNE MPEIMETHBIC PE3yIbTaThI:

Yucsia 1 BbIYUCICHUSA

CB0OOHO OmMepUpOoBaTh MOHITHSIMH: KOPEHb 7-Ml CTENEHH, CTENeHb C pallMOHAIbHBIM
NIOKa3aTelIeM, HAaXOAWUTh KOpPEHb n-H CTENEHH, CTENEHb C PpAlUOHAJIBHBIM IIOKA3aTENIEM,
UCTIOJIB3YSl TIPU HEOOXOJIMMOCTH KaJbKYJISITOP, NMPUMEHSTh CBOWCTBA KOPHS M-U CTEICHH,
CTEIEHN C PALIMOHAJIBHBIM ITOKA3aTeNIEM.

Hcnonp30BaTh MOHSATHE MHOXECTBA JICUCTBUTENIBHBIX YHCENT MpPU PEIICHHH 3a/]ad,
IIPOBEJCHUM PACCYKICHUM U JOKA3aTEIbCTB.

CpaBHHMBaTh W YHOPSAIOYHBATH JCUCTBUTEIIbHBIC YHCIA, OKPYIJIATH JEHCTBUTEIHHBIE
YUCIIa, BHITOIHATh IPUKUIKY PE3YJIbTATA BBIYUCIEHUH, OLIEHKY YUCIOBBIX BBIPAKEHUM.

AJiredpanyecKue BbIpasKeHUs1

CBOoOOMHO oOmepupoBaTh TMOHITHEM KBagpPAaTHOTO TPEXWIEHA, HAXOAWTh KOPHU
KBaJpaTHOI'O TPEXWICHA.

PackiianpiBath KBaApaTHBIN TPEXUJIEH HA TUHEHMHBIE MHOKHUTEIH.

YpaBHeHHUsI M HEPABEHCTBA

Pematpr nuHeliHbIE U KBaJpaTHbIC YPaBHEHHS, YPaBHEHUS, CBOMSIINECS K HUM, APOOHO-
paloHaIbHBIC YPaBHEHUS.

Pemate Hecno)kHBIE KBaJAPATHBIE YPABHEHMS C IAPAMETPOM.

Pemlate nuHEHHbIE HEpPaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJIb30BaTh METOJ
HMHTEPBAJIOB, N300pakaTh pEIICHWE HEPABEHCTB HA YMCIOBOM MPSIMOM, 3allMCHIBATh PEIICHHUE C
HOMOIIIbIO CUMBOJIOB.

Pemate cucteMbl JByX JUHEHHBIX YPAaBHEHHWM C JABYMs IEPEMEHHBIMU M CHCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBJISECTCS JINHEUHBIM.

Pewrats Hec10KHbIE CUCTEMBI HEJIMHEWHBIX YPABHEHUN C TApaMETPOM.



[IpuMeHsATH  METOABl  PAaBHOCWIBHBIX  NpPEeoOpa3oBaHWM, 3aMEHbl  IEPEMEHHOM,
rpau4ecKoro MeTo/a MPH PEeIIeHNH ypaBHEHHA 3-i 1 4-1 CTeneHei.

Pemarts cucTreMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMBbl HEPABEHCTB, BKJIOYAIOIINE
KBaJ[paTHOE HEPaBEHCTBO, M300pa)kaTh pelIEHHE CHUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSAMOH,
3aMMChIBaTh PELIEHHE C IOMOIIbIO CUMBOJIOB.

Pemarts ypaBHEHHS, HEpaBEHCTBAa U HX CHCTEMbI, B TOM YHCJIE C OIPAaHUYECHMSIMH,
HaImpuMep, B LIEbIX Yncax.

[TpoBoAMTE HCCIENOBAaHUS YPABHEHUI M CUCTEM YPAaBHEHUH, B TOM YHUCJIE C IPUMEHEHNUEM
rpaduuecKkux npeacTaBieHuil (ycTaHaBIUBaTh, UMEET JIM YpaBHEHUE WM CUCTEMa ypaBHEHHM
pELIEHHUs, ECIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarth TekcToBble 3amaud  anreOpanyeckuM CIOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHHI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh  ypaBHEHMs, HEpPAaBEHCTBA W HX CHUCTEMbl Ul  COCTaBJICHHS
MaTeMaTHYECKON MOJENIM PEaJbHOM CUTyallud WIM MPUKIAJHOM 3a7ayd, WHTEPIPETUPOBATH
MOJTyYEHHBIE PE3yJIbTAThl B 3aJaHHOM KOHTEKCTE.

YucioBbIe MOCAEI0BATEILHOCTH H IIPOrPecCUH

CB000HO onepupoBaTh MOHATUAMU: 3aBUCUMOCTb, (DYHKIMS, rpaduK QYyHKIMHU, TpsMas
IPOMOPLUUOHATIBHOCTD, JHUHEWHas (yHKIHI, oOpaTHas MNPOMOPIUOHAIBHOCTh, Mapadona,
runepoosa, KyCouHo-3a1aHHas (QyHKLUS.

HccnenoBath (yHkMio 1no e€ rpaguky, ycTaHaBIuMBaThb CBOMCTBa (yHKIMHA: 00NacTh
OIpeNIeJIeHUsl, MHOXKECTBO 3HAUEHUH, HyIM (QYHKIUM, NPOMEKYTKH 3HAKOIOCTOSHCTBA,
IPOMEXYTKH BO3pacTaHusi U yObIBaHUS, YETHOCTh U HEUYETHOCTh, HAMOOJbILIEE U HAMMEHBIIIEE
3HAYEHUS, ACUMIITOTHI.

Pacno3HaBaTh  KkBajgpaTtuuHyro (QyHKIMo 10  ¢opmyie, NPUBOIUTH  IPUMEPHI
KBaJPaTUUHBIX QYHKILUI U3 peabHON KU3HU, PU3UKHU, TEOMETPHUH.

OmnpenensaTh NONOXKEHUE Tpaduka KBaApaTHUHOW (YHKIMH B 3aBUCUMOCTH OT €&
KO3 (UIIUEHTOB.

CrtpouTth rpaduk KBaApaTUIHOW (DYHKIIMH, OTIMCHIBATh CBOMCTBA KBAJAPATUYHON (DYHKITMH
no e€ rpauky.

Hcnonp3oBaTh CBOWCTBA KBAAPATUYHON (DYHKLUH JUISL PEILICHHS 3a1a4.

Ha mpumepe xBaapaTwmuHOW (YHKIHMU CTPOWUTH Tpapuk QyHKumu y =af(kx + b) + c ¢
MOMOIIBIO TIpeoOpa3oBanuii rpaduka GyHKIHH y=f(x).

NnmoctpupoBaTh ¢ MOMOIIBIO TpaduKka peaibHYI0 3aBHCHUMOCTb WM MPOLECC MO X
XapaKTEepUCTHKAM.

ApupmeTrnyeckasi 1 reoMeTpuUecKasi NPOrpeccuu

CBoOOsHO omepupoBaTh IMOHATHSAMM: IOCIEJOBATENBHOCTb, apU(pMeTHdecKas |
reOMEeTpHUUECcKas IPOrpPeCcCuu.

3amaBaTh MMOCIENOBATEILHOCTH Pa3HBIMU CIIOCOOAMHU: OMUCATENbHBIM, TAOJIUYHBIM, C
TOMOIIBIO (POPMYJIBI /1-TO WICHA, PEKYPPEHTHBIM.

BBINONHATE BBIYMCICHUS C MCIOJB30BaHHEM (OpPMYJ n-ro wieHa apu(MeTudeckoil u
TFE€OMETPUYECKOHN IPOTPECCHUM, CyMMBI IIEPBBIX 71 YJICHOB.

N3006pakaTh 4iIeHBI OCIEI0BATEILHOCTH TOYKAMHU HAa KOOPIMHATHOM IIOCKOCTH.

Pematp 3amaun, cBsI3aHHBIE C YMCIIOBBIMH IIOCJIEI0BATEIBHOCTSIMU, B TOM YMCIIE 33Jaul
U3 peajbHOM KU3HU (C UCIIOIB30BAHUEM KAJIBKYJIATOPA, ITU(POBBIX TEXHOIOTHH).



Pacno3nasate u MNPUBOJUTH MMPUMCPBI KOHCUHBIX U 6eCKOHCLIHLIX HOCJ’IeI{OBaTeJ’ILHOCTeI\/II,
OTPAaHMYEHHBIX  IOCIENOBATEIbHOCTEH, MOHOTOHHO Bo3pacTaromux  (yOBIBAIOIIHX)
OCJIEN0BATEILHOCTEMN.

HmeTp mpencTaBieHHE O CXOJUMOCTH TIOCIIENOBATEIBHOCTH, YMETh HAXOJUTh CyMMY
0OEeCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON MTPOTPECCHH.

HpI/IMeHSITb METOL MaTeMaTHYECKOU HHAYKOWU IIPpU pCIICHUUA 3a/1ay.
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https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13
https://m.edsoo.ru/77e09b13

MHoro4eHbl
AJITEBPAMYECKUE
. ];[;igﬁ]f}lm 14 bu6imoreka [IOK
B https://m.edsoo.ru/77¢09b13
COKpAIIEHHOTO
YMHOXKCHUS
qnucaAn bubnuorexa [{OK

8 BBIMMCIEHI. 10 https://m.edsoo0.ru/77¢09b13
JenumocTh

9 OYHKIINMN. 16 bu6mmoreka [JOK
Jluneitnast yHKIUSA https://m.edsoo.ru/77e¢09b13
YPABHEHUS U
CHCTEMBI . but6mmoreka [IOK

10 YPABHEHHH; 14 httDs://m.edS(]i).ru/77eO9b13
CucTeMbl TUHEHHBIX
ypaBHEHUN
IToBTOpEHME,

1 00001IeHwme, 2 bu6mmoreka [IOK
cucTeEMaTHU3aIus https://m.edsoo.ru/77¢09b13
3HaHUHI

OBIIEE KOJIMYECTBO 136

YACOB I10 [TPOTPAMME



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

8 KJIACC

KoanuecTBo 9acoB D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbie)
pa3nesioB U TeM Koutpoubnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTejbHbIE
NpOrpamMmbl padoThI padoThI
pecypchbl
YPABHEHUWA U
bubnunorexa LIOK
HEPABEHCTBA. 2 1
¢ 0 https://m.edsoo0.ru/6d40b704
HepasenctBa
UUCIIA 1
bubnuoreka [JOK
BHIH/ICHEVH WA 17 ! https://m.edsoo.ru/6d40b704
KBaapaTHblii KOpeHb
YPABHEHUA 1
HEPABEHCTBA. 17 | but6mmoreka [JOK
KBanparusie https://m.edsoo.ru/6d40b704
ypaBHEHUS
AJITEBPANYECKUE
IB[b:)l;ﬁzKEHHH' 17 | bubmuorexa ITOK
P https://m.edsoo.ru/6d40b704
paIMoHaIbHbBIC
BBIPAXKEHUS
YPABHEHUA U
HEPABEHCTBA.
TpoGHo 19 | but6mmoreka [IOK
P https://m.edsoo.ru/6d40b704
paIMoHaIbHbBIC
ypaBHEHUS
bu6mmoreka [IOK
OYHKIMUN 15 1
1 https://m.edsoo.ru/6d40b704



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

AJITEBPAMYECKUE Eu6miotexa LIOK
BBIPAKEHNA. 14 httos://m.eds<l)l<).ru/6d40b704
CreneHu
qnciaAn bubnuoreka [JOK
BBIHUCTEHIA. 7 httns://m.edS(])_f).ru/6d40b704
JenumocTh
[ToBTOpEHME,
00001mIcHHE, 10 bubmorexa [{OK
CHUCTEMaTH3aIUs https://m.edsoo.ru/6d40b704
3HAHHI

OBUIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME



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

9 KJIACC

Koau4gecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HauMeHoBaHMe pa3iesioB U Kontponsuse | TIpakTHueckue (uu¢posbIe)
n/m | TeM NMporpaMMbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmnoreka [JOK
1 OYHKIWHU 2 1
YHKLL > https://m.edsoo.ru/133deaba
YPABHEHUS U
bu6mmoreka [JOK
2 HEPABEHCTBA. 15 1
https://m.edsoo.ru/133deaba
KBanparHbie HepaBeHCTBA
YPABHEHUS U
HEPABEHCTBA. bubnuoreka [JOK
3 25 1
YpaBHEHUs, HEPAaBEHCTBA M UX https://m.edsoo.ru/133deaba
CHUCTEMBI
YK CJIOBBIE
b K
4 MIOCJIEJJOBATEJILHOCTH 25 1 hg@ e 1o 33deat
1 [IPOrPECCIUN ps://m.edsoo.ru caba
AJITEBPAMYECKUE
Bub6moreka [JOK
BBIPAYKEHUSI. 12 1
> Crenen ¢ https://m.edsoo.ru/133deaba
paIMoHaILHBIM MTOKA3aTeIeM
6 [ToBTOpeHnue, 060061IeHNE, 14 | bu6mmoreka [JOK
cHCTeMaTu3alus 3HAHUH https://m.edsoo.ru/133deaba
OBIIEE KOJIMYECTBO HACOB
- 136 6 0

I10 ITPOT'PAMME



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

YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

* Matematuka. Anredpa, 7 kiacc. YriayOnéHHbIi ypoBeHb. YueOHOe nocobue B 2 yacTsax. /
MakapsrueB FO.H., Munmiok H.I'., HemmkoB K.W. u gpyrue / M. — AkiinonepHoe oO1iecTBo
«3natensctBO «IIpocBemenuey, 2024.

» Maremartuka. Anre0pa, 8 kiacc. YTiyOn€éHHbINH ypoBeHb. Y4eOHOe mocodue B 2 4acTsix. /
MakapsrueB FO.H., Mungtox H.I'., HemkoB K.U. u npyrue / M. — AkumonepHoe o0111ecTBO
«znatensctBO «IIpocsemienuey, 2024.

* Marematuka. Anredpa, 9 kiacc. YriayOnéHHblil ypoBeHb. YueOHOe nocodue B 2 yactsx. /
MakapsrueB FO.H., Munmiok H.I'., HemmkoB K.W. u npyrue / M. — AkiimonepHoe oO1iecTBo

«3narensctBO «IIpocBemenney, 2024.

METOAUYECKHUE MATEPHUAJIBI JIUISA YAUTEJIA

MaremaTtuka. Anredpa: 7—9-e Ki1acchl: yriryOJaEHHBIH ypPOBEHb: METOAMYECKOE TTOCOOUE K
npeaMeTHOU TuHuK yaeOHukoB 1o anredpe 0. H. Makaperuera, H. I'. Munarok, K. 1.
HemxoBa u np./ — 2-e usn., crep. — Mocksa: [Ipocsemienne, 2024.

HHUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmuoteka [{OK https://edsoo.ru/
https://uchi.ru/

https://olymp.academtalant.ru/

OI'D—2024: 3aganus, 0TBEThI, penieHus (sdamgia.ru
https://www.yaklass.ru/

https://resh.edu.ru

OTKPbITbIV 6aHK TecToBbIX 3aAaHuM (fipi.ru)

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

OcHoBHOE 000pyTOBaHUE:

1. Jlocka kiaccHast 1 MHTepaKTHUBHAs Jocka (mporpammHoe ooecnieuenue (I10), mpoekTop,
KpEIUIeHUs B KOMIUIeKTe )/ nHTepakTuBHas manens (I1O B koMIiekTe)/ penbcoBas
CHUCTeMa C KJIACCHOM JOCKOM U nHTepakTuBHOM nanensio (11O B komruiekTe)

2. JlokyMeHT-Kamepa
MHorodyHKINOHAIEHOE YCTPOHCTBO

4. Kowmmbrotep yuutens ¢ nepudepueil (umeH3snonnoe nporpammuoe odecneuenue (I10),
00pa3oBaTeNbHBIA KOHTEHT U CHCTEMa 3aIUTHl OT BPEIOHOCHOW HH(POPMALIUU

98]

5. Tenexka-xpaHUIHIIE HOYTOYKOB C CUCTEMOM MOA3APSIIKH

Ob6opynoBaHue, MOIYYEHHOE B paMKax I'paHTa [0 OCHAIICHUIO 0a30BbIX 00111€00pa30BaTENIbHBIX
OpTaHu3aIil COBPEMEHHBIMH CPEICTBAMH O0YUESHHSI M BOCITUTAHHUS B IIEIISX MTOBBIICHUS
KauecTBa 00111ero oopa3oBaHus, B TOM YHCIIC YE€Pe3 UCITOIb30BAHUE CETEBOM (DOPMBI
peanuzanuu 00pa3oBaTENIbHBIX IPOTPAMM:

1. WNurepakrunas nanens (110 B komruiekre)

2. PenbcoBast cucrema ¢ Ki1accHOM Tockoil u mHTepakTuBHOM naHenbto (10 B kommuiekTe)
3. HoyTOyk 1711 yueHuka


https://oge.sdamgia.ru/?Redir=1&ysclid=lxfom5i3tr609932126
https://www.yaklass.ru/
https://resh.edu.ru
https://oge.fipi.ru/bank/index.php?crproj=BD98FF424631BFE24D6010A4B1266CA8
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