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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecrieynBaeT U3y4eHUE IPYTrUX AUCUUIUIMH KaK €CTECTBEHHO-HAYYHOTO, TaK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO ISl POIOJKEHUSI 00pa30BaHMsI U AJIsl TOBCETHEBHOM KU3HU.
PazBute y oOywarommxcs Hay4YHBIX MPEJICTaBICHUM O TMPOUCXOXKIECHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, Crmoco0e OTpPaKCHHS MaTEeMaTHYeCKOH HAayKOW SIBICHUH U
IPOIIECCOB B TPHUPOAE U OOIIECTBE, POJIM MATEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaluyd B COBpeMEHHOM ImdpoBoM obmiectBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIUICHHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JeicTBUS, BBIBOJBI, (popMyiaupoBaTh yrBepxaeHus. OcBoeHue Kypca anredpsl obecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCYXACHUs, 0000IMIEHNE M KOHKPETH3aIUio, abCTparupoBaHWE W aHAJIOTHIO.
OOyueHnue anrebpe MpeanoyiaracT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEIHHON JESITEIBHOCTH
0o0y4Jaromuxcsi, IMOITOMY CaMOCTOSTEIbHOE pEIIeHHWe 3a7ad OOYyYarolIMMHCS  SBIISETCS
peanuzanuen AesiTeNbHOCTHOTO MPUHITUIA O0ydEeHUS.

B cTpykType nporpaMMbl yaeOHOTO Kypca «Anredpay» yriayOonéHHOTo U3y4eHUs OCHOBHOE
MECTO 3aHUMAIOT COJEpXKAaTeIbHO-METOIUYeCKHe JUHHK: «Yucia ©  BBIYHUCICHUAY,
«AnreOpanueckue BhIpAXKCHHs», «YpaBHEHHUS U HepaBeHCTBa», «DyHkium». Kaxnas u3 3tux
COJIepKaTEIbHO-METOMUECKHUX JIMHUNA Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3yUeHUs Kypca,
B3aMMOJICHCTBYS C APYTUMH €T0 JUHUSIMH. B X0/1e n3yueHust Kypca 00yJaromuMcs TPUXOAUTCS
JIOTHYECKH PACCYXKJIaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN SI3bIK. B CBSI3uW ¢ 3TUM B
nporpaMMy  y4yeOHOro Kypca «AnreOpa» BKJIIOYEHBI HEKOTOPbIE OCHOBBI  JIOTHKH,
MPEJCTAaBICHHBIE BO BCEX OCHOBHBIX paslielax MaTeMaTHMYecKoro oOpa3oBaHHs U
CTIOCOOCTBYIOIIHE OBJIaICHUIO 00yJarOIIUMUCS OCHOB YHUBEPCATHHOTO MATEMAaTHIECKOTO S3bIKA.
ConepxaTebHOM M CTPYKTYPHOHM OCOOEHHOCTBIO y4eOHOTO Kypca «AnreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Copepxanue mMHUN «HucTa U BBIYUCIECHUS CITY>KUT OCHOBOM JIJIS JAIbHEHIIIETO U3YUeHUs
MaTeMaTHKH, CIOCOOCTBYEeT pa3BUTHIO y OOyYaromUXCs  JIOTHYECKOTO  MBIIUICHHS,
(GOpMHPOBAHUIO YMEHHSI TOJIB30BAThCS ANTOPUTMAMHM, a TAK)Ke MPUOOPETECHHIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX IJi TOBCETHEBHOW >KM3HU. PazBUTHE MOHATHS O YHCIE HA ypPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs CBSI3aHO C PAIMOHAIBHBIMU M HUPPAMOHAIBHBIMH YUCIAMU,
(GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIBHOM YHMCie. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogepxaHue JBYX anreOpandeckux JIUHUN — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIONTUXCS MATEMATHUECKOTO
anmapara, HEOOXOJMMOTrOo [UIisl pelleHHs] 3aad MaTEeMaTHKH, CMEXKHBIX TMPEAMETOB U
OKpy’KaroIiel peasbHOocTH. Ha ypoBHE OCHOBHOTO 0O0IEro oOpa3oBaHUsl Y4YEOHBIM MaTepHal
TPYNIIAPYETCS BOKPYT pPAalMOHATBHBIX BBIpOKEHHWHA. AlnreOpa JIeMOHCTPHPYET 3HAYCHUE
MaTeMaTHKU KakK sI3bIKa JJIs MMOCTPOCHMSI MAaTeMaTUYECKUX MOJeNed, OMHUCaHus MPOIECCOB H
SBIIEHUH peallbHOTO Mupa. B 3amaum oOydeHust anredbpe BXOAAT TAaKXKe JajbHEiIIee pa3BUTHE
QITOPUTMUYECKOTO  MBINUICHUS, HEOOXOAWMOTO, B YaCTHOCTH, JJISI OCBOEHHS Kypca
nHpOpMaTUKH, ¥ OBJIAQJCHHE HABBIKAMH JCIYKTUBHBIX paccyxkaeHui. [IpeoOpasoBanue



CUMBOJIBHBIX ()OPM CITOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMS, CTIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHAIBHO-TpPAUUECKOW  JIMHUM  HAIEIeHO Ha  TOJy4YeHHUe
00y4aromuMucs 3HaHu# 0 QYHKIHUAX KaK BaXKHEHUIIEH MaTeMaTH4eCKOW MOJIEH JIsl OMUCAHUS U
UCCJIEIOBaHMsI PAa3HOOOPA3HBIX MPOILIECCOB M SIBICHUNW B mpupone M obmiectBe. M3yueHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaAIOUIMXCS YMEHHUS HCIIONB30BaTh pa3IMuHbIC
BBIpa3UTENbHBIC CPEACTBA SI3bIKA MAaTEMAaTHKU — CJIOBECHOT'O, CHMBOJIMYECKOT0, TPaprUECcKOro,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUN O POJIM MATEMATUKHU B PA3BUTUU [IUBUWIIU3ALMU U
KYJIBTYPBI.

YrnyOon€Hueld  Kypc — anreOphl  XapaKTepU3yeTcsl  HM3YYEeHHUEM  JOMOJHUTEIHHOTO
TEOPETUYECKOr0 amrmapara W CBS3aHHBIX C HUM METOJOB pelIeHus 3ajad. AnreOpa sBiseTCs
A3BIKOM JUJIsl ONHMCAaHUA OOBEKTOB M 3aKOHOMEPHOCTEW, CIYKUT OCHOBOM MaTeMaTHYECKOIO
MonenupoBanus. Ilpu 3ToM camMu OOBEKThl MaTeMaTHYECKHX YMO3AKIIOUEHUN U MPUHATHIE B
anreOpe MpaBuiIa NX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHIO YMEHUH 0OOCHOBBIBATH
U JI0Ka3bIBaTh CYKICHHUS, PA3BUBAIOT MAaTEMAaTHYCCKYI0 HMHTYHIIMIO, KPaTKO ¥ HATJISIHO
PacKpbIBAIOT MEXAHU3M JIOTUYECKUX TTOCTPOCHUHN U ydaT UX MPUMEHEHHI0. TemM caMbiM anredpa
3aHMMaeT OJHO U3 BEAYIIUX MeCT B (POPMHUPOBAHMH HAYYHO-TEOPETUUYECKOTO MBIIUICHUS
oOyJaronuxcsi.

CornacHo yueOHOMY IJ1aHy B 7—9 Kitaccax usy4aercst yueOHbIN Kypc «Aredpay, KOTOpbIi
BKJIIOUAET CJEAYIOIIHE OCHOBHBIE pa3fenbl cojepkaHus: «Yuciaa W BBIUKCICHHS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha uzyuenue yue6HOTro Kypca «Anredpa» orBoautcs 408 yacos: B 7 knacce — 136 yacos (4
yaca B Hezeno), B 8 kimacce — 136 vacoB (4 yaca B Henento), B 9 kiacce — 136 vacoB (4 vaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BLIYUCICHUA

Panmonaneupie uncia. CpaBHEHHeE, YNOpSIOUMBaHUWE U apuMeTHUYEeCKue IEHCTBUS C
pauMoHaNIbHBIMU YncaamMu. YuciaoBas npsimasi, MOyJb YHCTIA.

CreneHb ¢ HaTypaJibHBIM IIOKa3aTejaeM U €€ CBOMCTBA. 3amuch 4yucia B JIECATUYHOMN
MIO3ULIMOHHON CUCTEME CUMCIICHHUS.

Pemennie TekcTOBBIX 3aaauy apudmernyeckuM crocodom. Pemienue 3amau w3 peaabHOU
MPaKTUKKA Ha YacTd, Ha ApoOM, Ha MPOLEHTHI, NIPUMEHEHHWE OTHOLICHUN U MPONOpLUN MpHU
peLlIeHUH 3aj1a4, pelIeHe 3a1a4 Ha JBM)KEeHUE, paboTy, MOKYIKH, HAJIOTH.

JemumocTp nenbix uucena. CBOMCTBA IETUMOCTH.

[Ipoctbie u coctaBHble yncia. YETHbIE U HeU€THBIE yncina. [Ipu3naku ngenumoctu Ha 2, 4,
8,5,3,6,9,10, 11. [Ipu3Haku 1eTUMOCTH CYMMBI U IPOU3BEICHUS LEIbIX YUCEN IIPU PELLICHUU
3a/1a4 C IPAKTUYECKUM COLECPIKAHUEM.

HauGonpmmii oOmuii nenuTesnb ¥ HauMEHbIlee Oo0Ilee KpaTHOEe ABYX uucen. B3zauMHo
npocteie uncia. Anroputm EBkinuna.

Jenenue ¢ octatkoM. ApudMeTHIECKHE ONepalliy HaJl OCTaTKaMH.

Auredpanyeckune BbIpaKeHUs

BolpaxkeHue ¢ nepeMeHHbIMH. 3HAYEHHE BBIpaKEHUS C NepeMeHHbIMU. lIpencrasienue
3aBHCHUMOCTH MEXKIY BEIMYUHAMU B BUJE POPMYIIBL.

ToxaectBo.  ToxknecTBeHHblE — HpeoOpa3oBaHUsA  AIreOpauvyecKuX  BBIPAKCHHIA.
JlokazaTeabCTBO TOXKJIECTB.

Opnowienbl. OqHOUWIEH cTaHAapTHOrO BUja. CTENeHb OAHOWIEHA.

MHuorounensl. MHorowneH crangaptHoro Buzaa. CreneHb MHorowieHa. ClloxeHHe,
BBIUMTAHUE, YMHOXXEHHME M JieleHue MHorowieHoB. IIpeoOpa3oBaHue 1enoro BBIpaKEHHS B
MHorowieH. Kopau MHOrouseHa.

@opMynbl COKPAIIEHHOTO YMHOXXEHHS: KBaJApaT CyMMbl M KBaJApaT pPA3HOCTH JIBYX
BBIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTHM [JBYX BBIpQKEHHUH, Pa3HOCTb KBAJApaTOB JBYX
BBIpa)KEHUI, MPOU3BEIEHNE PA3HOCTHU M CYMMBI JIBYX BBIPAKEHH, CyMMa M Pa3HOCTb KyOOB JABYX
BBIPAKECHUI.

Pa3znoxxenne MHOrowieHa Ha MHOXWTENTU. BblHeceHHe 00Iero MHOXKHTENS 3a CKOOKH.
Meron rpynnupoBKH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHenue c¢ onHoil nepemeHHoW. KopeHb ypaBHeHus. CBoNCTBa ypaBHEHHH C OJHOMU
epeMeHHON. PaBHOCMIIBHOCTD ypaBHEHUM. Y paBHEHUE KaK MaTeMaTHYeCKash MOJIEIb PEAIbHOU
CUTYAaLVH.

JIuneliHOe ypaBHEHHE C OJHOM INEpeMEHHOM. UHMCIO KOpHEH JIMHEWHOIO YypaBHEHWS.
Pemienne TEKCTOBBIX 3a7a4 C MOMOIIBIO JIMHEWHBIX ypaBHEHWH. JIMHEHHOE ypaBHEHHE,
coziepaKaliee 3HaK MOJYJIA.

VYpaBHeHne ¢ JByms T1epeMeHHbIMU. ['paduk JMHEHMHOro ypaBHEHHS C JBYMS
nepeMeHHbIMA. CHCTeMBbI JIMHEHHBIX ypaBHEHUH C JABYMs MepeMeHHBIMU. ['paduueckuii meTon
pELICHUS CUCTEMBI JIMHEMHBIX YPAaBHEHUN C IBYMs IIEpEMEHHBIMU. Pellenue cucreM JIMHEMHBIX
YpaBHEHHUH C IByMsI IEpEMEHHBIMU METOJIOM IO/ICTAHOBKU M METOJIOM cliokeHusi. Cucrema aByx
JIMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMH KaK MOJIENb PEAaIbHOM CUTYallHH.



DOyHKIUHA

Koopaunara Touku Ha mnpsmol. UucioBele npomMexyTku. PaccrosiHue Mexay IByMs
TOYKaMHU KOOPJAMHATHOU IIPSMOM.

[TpsamoyronbHas cuctemMa KoopAuHaT. AbGcuucca M OpAuHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpagukoB, 3amaHHbBIX GopMmynaMu. YrteHue TrpadUKOB pealbHbIX
3aBUCUMOCTEH.

OyHKIMOHAIBHBIE 3aBUCUMOCTH MEXIy BennuuHaMmu. [lonstue QpyHkiun. OyHKIUsS Kak
MaTeMaTHuYecKasi MOJeb peajabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
byakuun. CiocoOs! 3ananust pynkiuu. I'paduk ¢yakiuu. [ToHSTHS MakcUMyMa U MUHUMYMa,
BO3PACTaHMA U YOBIBAaHH HA IPUMEpPaxX peajbHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk muneitHoN QyHkimu. ['paduk pynkum y = |X|.
KycouHo-3aanHble pyHKINY.

8 KUIACC

Yuciia ¥ BbIYMCICHHSA

KBanpatHsle kopHu. ApudMeTndecknil KBaJIpaTHBI KOpPEHb U ero cBoicTBa. [loHsaTne
VPPaLMOHAIBLHOrO 4ncia. [IelcTBus ¢ uMppauuoHaNbHBIMM uuciaMu. CBOWCTBa IENCTBUHM C
UPpalMOHAIBHBIMU yKciiaMu. CpaBHEHHE HPPALlMOHAIBHBIX YHCEIL.

[IpencraBieHus 0 paCUIMPEHUAX YUCIOBBIX MHOXKECTB. MHOKECTBA HAaTypalbHbIX, LIEbIX,
paLMOHAIBLHBIX, IEHCTBUTENBHBIX yKces. CpaBHeHHE yKcell. UNCIOBbIE TPOMEKYTKHU.

JeiictBus ¢ ocrarkamu. Octatku creneHel. [[pumenenre ocTaTKoOB K peLIEHUI0 YPaBHEHUN
B LIEJIBIX YMCJIaX U TEKCTOBBIX 3a]ad.

Pa3mepsl 00BbEKTOB OKPYXKAIOLIET0 MUPA, IIUTEIBHOCTD IIPOLECCOB B OKPYKAIOLIEM MUPE.
CrangapTHBII BU YKCTIa.

AuredpanyecKkne BbIPaKeHUS

Anrebpanueckas apoOb. JlonmycTUMble 3HaYeHUs MEPEMEHHBIX B JIPOOHO-PALMOHATBHBIX
BbIpaxkeHHUs1X. OCHOBHOE CBOMCTBO anredpandeckoit 1podu. CiioxkeHne, BBlUUTaHUE, YMHOKEHUE
U iesieHne anredpanyeckux apoOeit. Brinenenue nenoit yactu anreOpanueckoi apoou.

PanyonanbHbple  BbIpaXkeHHMA.  TOXKIECTBEHHBbIE  IPeoOpa3oBaHUs  pallMOHAIBHBIX
BBIPAKECHUI.

JlonmycTumble 3HAYeHHMsI MEPEMEHHBIX B BBIPDAKEHMSIX, COJAEpKAIIUX apudmMeTHueckue
KBaJlpaTHble ~ KOpPHHM.  TOXJIeCTBEHHble  IpeoOpa3oBaHHUsl  BBIPAKEHUH,  COJAEpIKaIIMX
apu@meTnyecKrue KBaJpaTHbIE KOPHHU.

CreneHb ¢ LiebIM MOKa3aTeseM u e€ cBoiicTBa. [IpeobpazoBaHue BbIpaKeHUH, COAEPIKAILINX
CTEIICHH.

YpaBHeHusI U HepaBeHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOpHEH KBaJpaTHOrO YypaBHeHMs. KosmuecTBo
JEHCTBUTENBHBIX KOPHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHHs, cBOOUMBIE K
JMHENHBIM YPaBHEHUSIM WIH K KBaJpaTHBIM ypaBHEHUAM. KBasipaTHOE ypaBHEHHE C TapaMETPOM.
Pemennie TEeKCTOBBIX 3a/1a4 C TOMOIIBIO KBAJPAaTHBIX YpaBHEHUH.

JlpobHO-paniioHallbHble  ypaBHEHUs. PemieHue JpoOHO-pallMOHANBHBIX  ypaBHEHUH.
Pemrenne TeKCTOBBIX 3a7ay € MOMOIIbIO JIPOOHO-PAIIMOHANBHBIX ypaBHeHHH. I'paduueckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBOMCTBA YHCIIOBBIX HEPABEHCTB.



HepaenctBo ¢ nepemennoi. Ctporue v HecTporue HepaBeHcTBa. CI0KEHNE U YMHOKEHUE
YHCJIOBBIX HEpaBeHCTB. OlleHNBaHNE 3HaUEHUS BbIpakeHUs. Jloka3aTeIbcTBO HEPABEHCTB.

IlonsiTHe O peleHHH HEpPAaBEHCTBA C OJHOM IIEpEMEHHOM. MHOXECTBO pelleHUun
HEPAaBEHCTBA. PABHOCWIIBHBIC HEPABEHCTBA.

JIuHeitHoe HEepaBEHCTBO C OJHON IMEPEMEHHONM M MHOXKECTBa €ro pemieHuil. Pemienue
JMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM NIEepeMEeHHOU. Pelenne TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO JIMHEHHBIX HEPAaBEHCTB C OJHOMU
MIepEMEHHOM.

DOyHKIUHA

Ob6nacTp ompeneneHusi 1 MHOKECTBO 3HaueHH ¢yHkuuu. CriocoObl 3amaHus (yHKITHIA.
I'padux ¢pynkuuu. Yrenue cBoicTB ¢pyHkuuu 1o e€ rpaduxy. [Ipumeps! rpadukoB (yHKIMIA,
OTPaXKAIOIIUX PealbHbIE MPOLIECCHI.

Jluneiinas yHkuus. OyHKINHU, ONKMCHIBAIOIIKE NPSAMYIO U 00OpaTHYIO IPONOPLMOHAIbHBIE
3aBHCUMOCTH, UX IpauKu.

Oynxmmn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = [x| u ux cBoiicta. Kycoumo-
3aJlaHHble (QYHKIIHU.

9 KUIACC

Yuciia 1 BLIYUCICHUSA

Kopenb N-it crenenu u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM U eé
CBOMCTBA.

Anredpanyeckne BbIPaKeHUs

ToxxnecTBeHHBIE TPEOOpPa30BaHMs BBIPAKEHUN, COJEpKAIIMX KOpPEHb N-ii CTEIMEeHH.
ToxnecTBeHHbIE TNPEOOpa3OBaHMUS BBIPAKCHHUU, COJCPKAIIMX CTENEHb C palMOHAIBHBIM
[IOKa3aTEJIEM.

KBanparssiii TpéxwieH. KopHum kBagpaTHoro tpéxwieHa. PasnojkeHne KBaapaTHOIO
TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUsI M HEPABEHCTBA

bukBanpatHele  ypaBHeHus. IIpumepsl  IpUMEHEHUH  METONOB  PABHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMeHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MU pelIeHnd ypaBHEeHUN 3-i u
4-i1 cTeneHeu.

Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH.

Pemienne cucrem ypaBHEHMI C JBYMsl NEpPEMEHHBIMM. PemieHue mpocTedinx CUcTeM
HEJIMHEHHBIX ypaBHEHHH C JAByMs NepeMeHHbIMH. ['paduyeckuil MeToJ peleHHs CHCTEMbI
HEJIMHEWHBIX YPAaBHEHMH C ABYMs mepeMeHHbIMH. CucTema ABYX HENMHEWHBIX YPABHEHHH C
JIBYMsI IIEPEMEHHBIMU KaK MOJIENIb PEAIBHON CUTYalUH.

UucnoBble HEpaBeHCTBA. PerieHne TMHEMHBIX HEPABEHCTB. J{0Ka3aTeIbCTBO HEPABEHCTB.

KBazpaTHble HEpaBeHCTBAa C OJHOM INepeMEHHOW. PelnieHune KBaapaTHBIX HEPABEHCTB
rpadpu4eckuM METOJOM U METOAOM HWHTEpPBAIOB. METOJ MHTEPBAIOB Ui PallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HepaBeHCTBA € MAPAMETPOM.

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

HepasenctBo ¢ nByms nepeMeHHBIMM. PelieHue HepaBeHCTBA € IBYMs IEPEMEHHBIMU.
CucTteMbl HEpaBEHCTB € IByMs IIepeMeHHBIMU. I 'paduueckuii MeTo 1 peleHus CUCTeM HEPaBEHCTB
C ABYMS IEPEMEHHBIMH.

DOyHKIUHA



Oynknus. CBoricTBa GYHKIMN: HYJIH G YHKIIMH, TPOMEXYTKH 3HAKOITOCTOSIHCTBA (DYHKITUH,
POMEXYTKH BO3pAaCTaHMs U yObIBaHUS (GYHKUMH, YETHBIC U HEUETHBIE (PYHKIIMH, HanOoIbIIee U
HAaUMEHbIIIee 3HAYCHUS (PYHKIIUH.

KBaaparuunas pynkius u e€ cpoiicta. Mcrnonab30BaHre CBOMCTB KBapaTUIHON (DYHKITIH
st pemienust 3agad. [loctpoenue rpaduka kBagpatuyHod Qynkuuu. [lomoxkenue rpaduka
KBaJpaTHUHON (PYHKIMH B 3aBHCUMOCTH OT e€ ko3 dunmentoB. I'paduku pyHkumii y =ax2, y =
a(x —m)?u y = a(x — m)? +n. Ioctpoenue rpadhuKoB GpyHKIHH ¢ HTOMOIILIO MPEOOPA3OBAHMUHA.

HpobHo-nuueitnas ¢pyHkius. UccnenoBanue GyHKIIUN.

Oyukius Y = X" ¢ HaTYpaJbHBIM MOKa3aTeaeM N U e€ rpaduk.

YuciioBble MOC/I€10BATEILHOCTH W IPOrPeccuH

[Tonarue YUCIIOBOU MOCJIEOBATEIILHOCTH. Koneunsie 5 OeCKOHEUYHbBIC
nocneaoBarenbHOCTH. OrpaHuyeHHas MOCIeN0BaTeIbHOCTb. MOHOTOHHO —BO3pacTarolas
(yObIBaromasi) mocienoBaTeIbHOCTh. CrocoObI 3a1aHUs MOCIIE0BATEILHOCTU: OMKCATEIbHBIH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYJIBI N-TO YWiICHA, pEKYPPEHTHBIN.

Apudmernueckast U reomerpuueckas nporpeccuu. CBoiicTBa WwieHOB apu(pMeTHYECKO U
reoMeTpuueckoil mporpeccuit. @opMynbl N-ro 4ieHa apuPpMETHUYECKON U TeoOMEeTPHUYEeCKON
nporpeccuii. @opMysabl CyMMBI MEpPBBIX N UIEHOB apU(PMETHUYECKOW U TeOMETPHUYECKON
nporpeccuil. 3aaun Ha MPOIEHTHI, 0AHKOBCKHE BKJIAJIbI, KPEIUTHI.

[IpencraBieHne O CXOAWMOCTH TMOCIENOBATEIBHOCTH, O CYMMHPOBAaHHH OECKOHEYHO
yOBIBAIOIIEH r€OMETPUUECKON TPOTPECCUHU.

Meron Mmarematuyecko HHAYKIMU. [Ipocreiime npumepsl.



INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHMA ITIPOI'PAMMBI VUHEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30BAHMS

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3y/ibTaThl OCBOEHUS MPOrpaMMbl IO MaTEMaTHKE XapaKTEPU3YIOTCS B
YacTH:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY W HACTOSIIEMY POCCUHCKONM MaTeMAaTHKH,
LICHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM PpOCCUHCKMX MaTEeMaTUKOB M POCCHICKOMN
MaTeMaTHYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTH)KEHUH B IpYTUX HayKaX U HMPUKIIAJHBIX
chepax;

2) rpaKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOsI3aHHOCTEH TIpaXkJaHMHA M pean3allud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (YHKLUHMOHUPOBAHUS PA3IUUHBIX CTPYKTYP,
SIBIICHUH, TPOLIEAYpP TPaKTAHCKOTO O0IIecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CY)KJIEHUIO ATUYECKUX IMPOOJEM, CBA3AHHBIX C NPAKTUUYECKUM MPUMEHEHHEM JOCTH)KEHUI
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUUYECKUX ITPUHLUIIOB B AEATEIBHOCTU YUEHOTO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PELICHMM IMPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANpaBJICHHOCTH, OCO3HAHMEM BKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHMUs HA MPOTSHKEHUU BCEU
KHU3HU Ul YCHEIIHON Npo(ecCHOHaIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOM TPaeKTOpUM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKHUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKICHHUH, YMEHUIO BHI€Th MaTEMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI0 NO3HAHUSA:

OpHUEHTAIlMeH B JIEATENILHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuyHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBEKa, MNPUPOAbI M O0OILIecTBa, NOHUMaHHEM
MaTeMaTHYeCKOM Hayku Kak cQepbl YeIoBEeYeCKOW MAEATeNbHOCTH, 3TAanoB €€ pa3BUTUSA U
3HAUYMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIUH, OBJIAJIEHUEM S3bIKOM MaTEMaTHUKU U MaTeMaTH4YeCKON
KyJIbTYpOH KaK CpEICTBOM TIO3HaHWS MHpa, OBJIAJEHHUEM HaBBIKAMHU HCCIIEOBATEIbCKON
JESTEIIBHOCTH;

6) ¢usmyeckoro BocnuTaHus, (OPMHPOBAHHMSA  KYJBTYPbl  3A0POBbS H
IMOLMOHAJIBLHOIO 0JIAronoJay4us:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTHUECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBbsI, BEACHMUS
3I0pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEKUM 3aHATHHA U OTIbIXA,
peryisipHas (u3nyecKas aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKA peduieKCHH, MPU3HAHHEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHEHTallMe Ha MPUMEHEHHE MaTeMaTU4YeCKHX 3HaHWU NI pelleHHs 3afad B 001acTH
COXPaHHOCTH OKpY)KAlOIIeW cpenpl, IMJIaHUPOBaHUS IOCTYNKOB M OLEHKM MX BO3MOXHBIX
MOCNEACTBUM ISl OKpY>KaIOLIe cpesbl, 0CO3HAHUEM IJ100aIBHOI0 XapakTepa 3KOJOTHYEeCKHX
npo0JieM U myTel X peleHus;



8) apanTanuM K M3MEHSIIOUMUMCSH YCIOBUAM COIMATBHON U PUPOJIHOM Cpeabl:

TOTOBHOCTHHO K IIGfICTBPISIM B YCJIOBUAX HeOHpeI[eJIéHHOCTI/I, MOBBIIICHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO JACATCIBHOCTb, B TOM YHCJIC YMCHUC YUHUTHCA Yy APYTIHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HEOO0XOIUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHWN, (HOPMYIHPOBATH HJCH, IMOHATHS,
THUITOTE3bI 06 0613e1<Tax H SBJICHUAX, B TOM YHUCJIC paHCC HCU3BCCTHLIX, OCO3HABATh I[e(bI/II_II/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GbopMyIUpPOBATh U OLIEHUBATH PUCKU W MOCICICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare OcBOEHHS MPOrpaMMbl MO MaTeMaTUKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOydaromerocss Oyayr cGOpMUPOBAaHBEI MeTampeAMeTHbIEe pPe3yJbTaThl,
XapaKTEPU3YIOIIMECS  OBJAJACHUEM  YHHUBEPCAJIbHBIMUA  ITO3HABATEJIbHBIMU  JICWCTBUSIMHU,
YHUBEPCAIbHBIMM KOMMYHHUKATUBHBIMU JCHCTBUAMH W YHUBEPCAIbHBIMU PETYISTUBHBIMU
NEeNCTBUSIMMU.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble 1ornyeckue AelicTBus:

BBISBJISITH U XAapaKTE€pPU30BaTh CYLIECTBEHHbIE IPU3HAKM MAaTeMaTUYECKUX OOBEKTOB,
HNOHATUH, OTHOWIEHMH MEXAY MOHATUAMHU, (OpPMyIUpOBaTH ONpEAEICHUS MOHATHH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui O0OOUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIIN3a;

BOCIPUHUMATh, (OpPMYJIHpOBaTh U MPeoOpa3OBHIBATh CYKIEHUS: YTBEpPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IMe, YCIOBHBIE;

BBISBIISAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUYUs B (akTax,
JaHHBIX, HaAOMIOAEHUSX U  YTBEPXKICHUSX, Mpeajaratb KpPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUN;

JIeNIaTh BBIBOABI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEP)KICHHUH (IpsMble U OT MPOTHUBHOIO),
IPOBOAMTH  CAMOCTOSATEIBHO  JIOKA3aTeIbCTBA MaTeMaTHUYecKuxX (aKTOB, BBICTPauBaTh
apryMeHTaluI0, NPUBOANUTE MPUMEPHI U KOHTPIPUMEPHI, PUMEHATh METOJ MaTEMaTHUECKON
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpATh CIIOCO0 pelieHns yueOHol 3a1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB PEIICHMUS,
BbIOMpaTh HanboJIee MOAXOASAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3osrble uccienoBare/bCKue 1eHCTBHA!

UCIIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKII HHCTPYMEHT MO3HAHMS, (POPMYINPOBATH
BOIPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TIPOOIEMY, CAMOCTOSITEILHO YCTaHABIIUBATh HCKOMOE U
JnaHHoe, GOPMHUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh CBOIO MO3UIINIO0, MHEHHE;

IIPOBOAMTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY AKCIEPUMEHT, MCCIEA0BAaHUE I10
YCTQHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYecKoro OOBEeKTa, 3aBUCUMOCTEH OOBEKTOB MEXITY
co0boii;



CaMOCTOSITENILHO (hOPMYJIUPOBaTh 000OLIEHNSI U BBIBOJBI 110 pE3yabTaTaM MPOBEIEHHOTIO
HaOJIOZCHUs, MCCIENOBaHUSA, OKCIEPUMEHTa, OLEHUBATh JIOCTOBEPHOCTh IMOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLIECCA, a TAK)KE BBIIBUIaTh IPEIIIOI0KEHUS O
€ro Pa3BUTHH B HOBBIX yCIIOBHSX.

Paborta ¢ unopmanmeii:

BBISBIISIT HEIOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALIUH, TaHHBIX, HEOOXOAUMBIX JIJIS
peILIeHNUs 3aa4H;

BbIOMpATh, aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh HH(POPMALIUIO
Pa3IMYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpAaTh (HOopMy MpelncTaBIeHUS MHPOPMALMU U WIIIOCTPUPOBATH pEIlacMble 3aadu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

OLIEHMBATh  HAaA&KHOCTh  MH(OpMamuM 1O  KPUTEpUSAM, MPEAJOKEHHBIM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe 1eliCTBUSs

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCBMEHHBIX
TEKCTax, AaBaTh MOSICHEHUS 110 X0y PELICHUs 3a/1aul, KOMMEHTHPOBATh MOJTYYEHHbIN PE3yJIbTaT;

B X0Jie 00CYXJIEHHs 3a7aBaTh BOIPOCH IO CYIIECTBY OOCYXIAaeMOH TeMbl, IPOOIEMBI,
pelraeMoil 3a/1auM, BBICKA3bIBaTh WJEM, HAllEJICHHBIE Ha MOMCK PELICHMS, COIOCTaBIATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUainora, oOHapy>KuBaTh Pa3jIMuyue U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEJCTaBIISITh PE3YJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTA, HCCIIEOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHS € YUETOM 3a/a4 NPE3CHTALUU U OCOOCHHOCTEN
ayJIMTOpUH;

MOHMMATh M MCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIUMBUIYaIbHOW pabOThI Ipu
pelieHny Y4YeOHbIX MaTeMaTU4YeCKUX 3aJad, NMPUHUMATh LEJIb COBMECTHON JEeSTEIbHOCTH,
IUTAHUPOBATh OPraHMU3aLMI0 COBMECTHOM pabOThl, paclpeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
LITYPMBD» U UHBIE); BBIMOIHITH CBOIO YaCTh paObOThI U KOOPIMHUPOBATH CBOU JEHCTBUS C APYTUMU
YJIeHAMHU KOMaH/JIbl, OLIEHMBaTh KauyecTBO pe3yjibTaTa M KaueCTBO CBOEro BKJIaja B OOIMIUI
pe3ysbTaT Mo KPUTEPUIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aMMOIEHCTBHSL.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusauus:

BBIABJIATH HpO6J’I€MBI JJI pCUICHUA B ) KU3HCHHBIX 1 y‘-Ie6HI)IX CUTyalusaX, OpUCHTHPOBATLCA
B PA3IMYHBIX TOIX0JaX MPUHATUS PEelIeHUH (MHINBUAYATbHOE, TPYIIIOBOE);

CaMOCTOSITENILHO COCTABJISITH IJIAH, alTOPUTM PEIIeHUs 3aauu (WA ero 4acTh), BEIOUpATh
croco0 pemeHUs ¢ YY4ETOM WMEIONIMXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4ETOM HOBOM MH(OPMALIUH.

CaMOKOHTPOJIb, IMOIHOHAILHBIH HHTEJLIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOIIS MpOIlecca W Pe3ysbTara pemieHus

MaTeMaTU4YecKOH 3a7aun, CAMOMOTHUBALIMH U PEQIIEKCUH;



NOPEIBUAETh TPYJHOCTH, KOTOpbIE MOT'YT BO3HHMKHYTh NPH PEIIEHUH 3aa4d, BHOCUTh
KOPPEKTHBBl B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATb COOTBETCTBUE pPE3yJbTaTa JEATEIbHOCTH IOCTABICHHOM LI M YCIOBUSAM,
OOBSICHATh NPUUYUHBI JOCTHIKEHHS WJIM HEJOCTUKEHHUS LIEIH, HAaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BBIp@KaTh OSMOLMU TPH H3YYEHUH MATEMAaTUYECKHX OOBEKTOB U (PaKTOB, JaBaTh
SMOLMOHAJIbHYIO OLICHKY PELICHUs 3aJauu.

INPEJIMETHBIE PE3YJIBTATDI

K koHIty 00y4enust B 7 KJiacce 00y4JarOUIHICs MOTYYHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Yucaa U BBIYUCIEHUSA

PaunonanbHble yncia.

[lepexonuTh OT 0AHOM (HOPMBI 3aMKMCH YUCEN K IpYyrod (IMpeoOpa3oBhIBATH NECATHUHYIO
Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCSITHYHYIO, B YAaCTHOCTH B OCCKOHCUHYIO
JECSITUYHYIO JIpO0B).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATYpPaJbHBIX YHCEN, MHOXECTBA LEIbIX YHCET,
MHOECTBA pAlMOHAJIBHBIX YHCEJI IMpPU PpELIEHUWU 3a]ad, IPOBEACHUU pACCYKICHUM U
JIOKa3aTeNIbCTB.

[TonuMate 1 OOBACHITH CMBICI TO3UIIMOHHOM 3aIMCH HATYPATLHOTO YUCIIA.

CpaBHHMBATH U yIOPSAIOUYUBATH PALIMOHATIBLHBIE YHCTIA.

BbImonHsATh, coueTas yCTHbIE W NHUCbMEHHBbIE NPUEMBI, apudMeTHdecKue IEHCTBUS C
paluMOHAIbHBIMA YHCIAMHU, HCIIOIb30BAaTh CBOWMCTBA 4YMCEN M MpaBWIA JEUCTBHUM, HPUEMBI
pallOHATBHBIX BHIYUCIICHHI.

BrInonaHsATh AEHCTBUS CO CTENIEHSIMU C HATypaIbHBIMH MOKA3aTEISIMHU.

Haxonuth 3HaueHus YNCIOBBIX BBIPAXKEHUH, COIEPKAIINX PAllMOHATBHBIE YHCIIA U CTETIEHU
C HATypaJIbHBIM TIOKa3aTelieM, MPUMEHSTh Pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BBIYHCICHUS,
COCTaBJISITh M OIIEHUBATH YHCIIOBBIE BBIPAKEHUS TP PEIICHUH MPAKTHUECKUX 3a]la4d U 3a]1a4y U3
JIPYTUX y4eOHBIX MTPEIMETOB.

OKpyrJiaTh Yucia ¢ 3aJJaHHOM TOYHOCTBIO, a TAKXKE M0 CMBICTY MPAKTUYECKOW CUTYalluu,
BBINIOJIHATh TPUKUIKY W OLEHKY pe3yjbTaTa BBIYMCICHHH, OLIEHKY 3HAYE€HUW YHCIOBBIX
BBIPOKEHUM, B TOM YHUCJIE NIPU PEIICHUH NMPAKTHYECKUX 3a/1a4.

Pemate TexkcToBbIe 3aaun apu(METUUECKUM CIIOCOOOM, MCTIOIBb30BaTh TAOIHUIIbI, CXEMBI,
YepTekKu, APYrHe CPeACTBA MPEACTABICHUS JAHHBIX IPU PELICHUU 3a]1a4.

Pemate NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBSI3aHHBIE C OTHOIIEHHEM BEJIUYUH,
MPOTIOPIIMOHAIBHOCTHIO BETTUYHMH, IPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHI PEIICHUS 3a/1a4
¢ yu€TOM OTpaHUYCHHH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBAEMBIX OOBEKTOB.

JleIuMOCTb.

Jloka3biBaTh U MPUMEHSTH MIPU PEIICHUH 3a]a4 MPU3HAKU I€TUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3HaKku 1eIMMOCTH CyMMBI U ITIPOU3BEICHUS LIEIBIX YUCEL.

PackianpiBaTh Ha MHOXKUTENHM HATYpPAIbHBIC YHCIIA.

CBOOOIIHO OTMEpUPOBATh MOHATUSAMU: YETHOE YHUCIIO, HEYETHOE YHCIIO, B3aMMHO MPOCTHIC
qHCIa.



Haxomute HambOonbmmii oOmMK JeIUTENh W HaUMEHbIee o0Iee KpaTHOe Yucel M
UCIIOJIb30BATh UX MPU PEIICHUH 3aa4, IPUMEHATH anroput™ EBkinna.

OrniepupoBaTh MOHSATHEM OCTAaTKa IO MOJYJIO, MPUMEHSATH CBOMCTBA CpPAaBHEHHM IO
MOAYJIIO.

Anredpanyeckue BbIPaKeHUs

Bripaxenus ¢ nepeMeHHBIMHU.

Hcnonp30BaTh anreOpanyecKyr0 TEPMHUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mporiecce
OCBOEHHS y4eOHOr0o MaTepuarna.

Haxoauth 3HaueHus: OyKBEHHBIX BBIPOKEHUHN MPU 3aJaHHBIX 3HAUCHUAX MEPEMEHHBIX.

Hcrnonb3oBaTh MOHSATHE TOXJAECTBA, BBINOJIHITh TOXICCTBEHHBIE MPeoOpa3OBaHUS
BBIPAKEHUM, TOKA3bIBATh TOXKICCTBA.

MHOro4JIeHBbI.

BrimonusaTe npeobpazoBaHus 1EJIOT0 BhIPAXKEHHUS B MHOTOWIEH MpPUBEIEHUEM MOJ00HBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BreimonnsaTe geiicTBUA (ClIOXKEHUE, BBIUMTAHHUE, YMHOXKEHHUE) C OJHOWIEHAMHU U C
MHOTOYJICHAMH, MPUMEHATH (OPMYIBI COKPAIIEHHOTO YMHOXEHHS (KBaapaT U KyO0 CyMMBI,
KBaJpaT U KyO pa3HOCTU, Pa3HOCTh KBAaApaTOB, CyMMa M Pa3HOCTb KyOOB), B TOM 4HCIE IS
YOPOIIEHUST BHIYUCICHHM.

OcCylIeCTBIISITh PA3JIOKEHNE MHOTOWICHOB HA MHOXHUTEIH C IOMOIIBIO BBIHECEHUS 3a
CKOOKHM O0IIEero MHOXHUTEJNS, TPYNIUPOBKU CIAraeMbIX, TPUMEHAS (HOPMYIBI COKPAIIEHHOTO
YMHOKEHHS.

[Ipumensats mpeoOpa3oBaHMs MHOTOUYWICHOB [UIsl pEHICHUS Pa3IMYHBIX 3a/1ady W3
MaTE€MaTHUKH, CMEXXHBIX TIPEIMETOB, U3 peaTbHOMN MPAKTHUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKA3aTENISIMU ISl TPeo0pa30BaHUs
BBIPKEHUM.

YpaBHeHusi U HepaBeHCTBA

Pemate nuHElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBuja Mepexona OT
HCXOJIHOTO YpaBHEHUSI K paBHOCWIbHOMY eMy. lIpoBepsATb, sBISE€TCS JIM YHUCIO KOpPHEM
YpaBHEHUS.

[TogOupate puMepHI Map YKUCE, SABJISIONIUXCS peICHUEM JTUHEHHOTO YPaBHEHUS C ABYMSI
MepeMEHHBIMH.

Ctpouth B KOOPIMHATHOW TUIOCKOCTH TpauK JHHEWHOTO YpaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YACh IPpaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPABHEHHUS.

Pemate cuctembl NByX JHHEHHBIX YpaBHEHUW C JIBYMSI MEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBiATh M pellaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEHMHBIX ypaBHEHUH IO
YCIIOBHIO 3a/1ayd, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyl IOJYYE€HHBIN
pe3yJbTarT.

DOyHKIUHA

Koopaunate! u rpaduxu.

N300paxaTh Ha KOOPAWHATHOM TPSIMONW TOYKH, COOTBETCTBYIOIIHE 3aJlaHHBIM
KOOpJMHATAM, JIy4d, OTPE3KH, WHTEPBAIbI, 3allMChIBaTh YHCJIOBBIC TMPOMEXKYTKH Ha
anreOpanvdecKoM SI3bIKE.

OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH IO 33JJaHHBIM KOOPMHATaM.

DyHKIHH.

Ctpouts rpaduku TUHEHHBIX YHKIINH.



OnuceiBaTh C MOMOIIBIO (YHKIMH M3BECTHBIE 3aBUCUMOCTH MEXIY BEJINYMHAMU:
CKOpPOCTB, BpEMsl, PAacCTOSHUE, II€Ha, KOJUYECTBO, CTOMMOCTb, MPOM3BOJUTEIHHOCTH, BpEMH,
00BEM paboTHI.

HaxonuTs 3HaueHue GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpadudeckuil crocod NpeAcTaBiIeHUs M aHAIW3a MH(POpMAaLUHU, U3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

Hcnonb30BaTh CBOWCTBA (PYHKIUH [T aHAIN3a TPaQUKOB peabHBIX 3aBHCUMOCTEH (HYIH
(GYHKLIUHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKLIMH, IIPOMEKYTKH BO3PACTaHUS U YObIBAaHMS
byHKIIMK, HaUOOJIbIIICe U HAUMEHbIIIee 3HAYCHUsI PYHKITUN).

Hcnonb3oBate rpaduku Ui MCCIEIOBAaHUS MPOIECCOB U 3aBUCHUMOCTEH, NPU pPELICHUU
3a[a4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON )KU3HH.

K koH1y 00ydeHus B 8 kjacce o0yyaromuiics MONIy4UT CIeAYIOIINeE IPEAMETHbIE Pe3yIbTaThl:

Yucsia ¥ BLIYUCICHUSA

HppauroHanbHbIE YKCIIA.

IloHMMaTh 1 UCIIONIB30BATh IIPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOKECTB.

CB0060HO OIEepUPOBATh NOHATUAMM: KBAJAPATHBIN KOPEHb, apu(pMeTHUECKUN KBapaTHBIN
KOPEHb, MPPALMOHAIBHOE YHUCIIO, HAaXOJUTh, OLICHUBATh KBAaJpaTHbIE KOPHHU, HUCIOJIB3Ys NpU
HEOOXOJMMOCTH  KaJbKYJISITOP, BBINOJHATHE MPEoOpa3oBaHUsI BBIPAKECHUH, COJEPIKALINX
KBaJpaTHbIE KOPHU, HCIIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30BaTh HayaJIbHBIE NPEICTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHCEN AJIA
CpaBHEHMsI, OKpYIJIEHUS M BBIYUCICHHH, H300paxkaTh ACHCTBUTENbHBIE YHUCIIA TOYKAMU Ha
KOOPJMHATHOMU IIPSIMOM.

Hcnonp3oBare 3amucy OONMBIIMX W MAaJbIX YHCET C MOMOMIBIO JIECATUYHBIX ApPOOeH u
creneHed uucna 10, 3amuceiBaTh M OKPYIJIATH YMUCIIOBBIE 3HAUEHUS PEAIbHBIX BEIUYHUH C
MCIIOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHHUH.

JlenumocTsb.

CB000OIHO ONEepUpPOBaTh MOHITHEM OCTaTKa [0 MOJYJIIO, IPUMEHSAThH CBOICTBA CpaBHEHUN
10 MOAYJII0, HAXOUTh OCTaTKHA CyMMBI U IIPOU3BEICHMS 110 JAHHOMY MOZYJIIO.

AuredpanyecKkne BbIPaKeHUs

JpoOHo-paninoHaIbHbIE BRIPAKEHUS.

Haxoaute nonyctumele 3HaU€HUS IEPEMEHHBIX B APOOHO-PALIMOHATIBHBIX BBIPAKEHHUSX.

[TprMeHsITh OCHOBHOE CBOMCTBO palliOHAIBHOM IpOOH.

BeinonHATe npuBeneHue anredpandeckux Jpodel Kk olIieMy 3HaMEHaTemro, CIOXKEHHUE,
YMHOXKEHHE, JIeJICHUE aJIreOpandecKux JIpoOeH.

BbInonHATE TOXKAECTBEHHBIE MPe00pa30BaHusl PallMOHAIBHBIX BBIPAXKEHUI.

[TpuMeHsTH TpeoOpa3zoBaHus BBIPAKEHHUH 11 pEIIeHUs pa3IMYHbIX 33]ja4 U3 MaTeMaTUKH,
CMEKHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

Crenenu.

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAKEHMM, COAEPIKALIUX CTEIEHH C LIEJIBIM ITOKA3aTeIIEM.

HppanmoHanbHble BEIPAXKEHUS.

HaxomuTe fomycTMMBIE 3HA4eHMsI IIEPEMEHHBIX B  BBIPDAKEHUSAX, COJEPIKaLIUX
apu@meTnyecKue KBaJpaTHbIE KOPHHU.

BrimonHaTe npeoOpa3oBaHus HPPALMOHATBHBIX BHIPAKEHUH, UCII0JIb3YS CBOMCTBA KOPHEH.

YpaBHeHUsS M HEPABEHCTBA



Pemarb kBagpaTHbIE ypaBHEHUS.

Pemath npoOHO-paIiioHaTbHBIC YPaBHEHUSI.

Pemate nuHElHBIE ypaBHEHHS C MapamMeTpaMU, HECIOXKHBIE CUCTEMbl JIMHEUHBIX
yYpaBHEHUH C MapaMeTpaMHu.

[IpoBoAMTH HCCEIOBAaHUSl YPABHEHUH U CHCTEM YPAaBHEHUM, B TOM YHUCIIE C TPUMEHEHUEM
rpaduyeckux mpencTaBiIeHH (YCTaHABIMBATh, UMEET JIU YPAaBHCHHE WM CHCTEMa YpaBHECHUU
peIIeHus, €CIIK UMEET, TO CKOJIbKO, U TIpoYee).

[lepexonuTh OT clioBeCHOW (OPMYJIHUPOBKM 3adauu K €€ anredpandeckoil Mojeian ¢
MOMOIIbI0 COCTABIICHUS YPaBHEHMsSI WJIM CHCTEMbl ypaBHEHHWiIl, HWHTEpPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4¥ TIOJTyYCHHBINA Pe3ysIbTar.

[TpuMeHSTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISl CPABHEHUS, OIICHKH, PEIIaTh JIMHEHHBIC
HEPAaBEHCTBA C OJHOM NEpeMEHHOM U HUX CHCTEMbI, JaBaThb TIpadUUYECKyl0 HILTIOCTPALNIO
MHO>KECTBA pelICHII HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[ToHMMATP U KCIIOTB30BaTh (DYHKIIMOHAIBLHBIC TOHSITHS U S3bIK (TEPMHUHBI, CHMBOJIHUECKUC
0003Ha4YeHHUsI), ONPEENATh 3HaUeHHE (PYHKIIMH 110 3HAYEHUIO0 apryMEHTa, ONpeAeIsTh CBONCTBA
byHk1mY 1o e€ rpaduky.

Crpouts rpaduku GyHKIHUN, OMUCHIBATH CBOMCTBA YUCIOBOM (DYHKIIMH O €€ rpaduKy.

K koHIty 00y4eHwms B 9 Ki1acce 00y4JarONIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Yuciaa 1 BbIYMCTIEHUS

CB0OOIHO OMEpUPOBATh IMOHATUSIMH: KOPEHb N-H CTEMEHH, CTENEHb C PAIMOHAIBLHBIM
M0Ka3aTeJIeM, HaXOAUTh KOPEHb N-i CTENEHU, CTENEHD C PALIMOHAJIBHBIM ITOKA3aTENIEM, UCITOIb3YS
pH HEOOXOJAMMOCTH KaIbKYJSTOpP, NMPHUMEHATH CBOWCTBA KOPHS N-i CTENEHHW, CTEICHU C
palMOHAILHBIM TTOKA3aTEeIEM.

Hcnonp30BaTh MOHATHE MHOXECTBA JCHUCTBUTENBHBIX YHCEN IPU PELIEHUH 3a1ad,
MPOBEJICHUH PACCYKJICHUHN U JOKA3aTEIbCTB.

CpaBHHMBaTh M YHOPSAIOYHBATH JCUCTBUTENBHBIC YHCIIA, OKPYIJIATH JEHCTBUTEIbHbBIC
YUCJIa, BBITOJHATH PUKUKY PE3YyJIbTaTa BBIYMCIEHNUN, OLIEHKY YACIOBBIX BBIPAKEHUM.

AuredpanyecKkne BbIPaKeHUs

CB000HO OTIEpUPOBATH MOHATHEM KBAJIPATHOTO TPEXUJIEHA, HAXOIUTh KOPHU KBaJIPAaTHOTO
TpEXUICHA.

PacknanpiBaTh KBapaTHBIA TPEXUIIEH HA JTUHEWUHBIE MHOKHUTEIH.

YpaBHeHHUs M HEPABEHCTBA

Pemiate nuHEHBIE W KBaJpaTHBIE YpaBHEHHUS, YPAaBHEHUsI, CBOISIINECS K HUM, JPOOHO-
palMoOHaIbHBIE YPaBHEHHS.

Pewrars HecnoKHBIE KBaIPATHBIE YPABHEHUS C ITAPAMETPOM.

Pemate nuHeliHBIE HEpPaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, MCIIOIB30BaTh METO/
WHTEPBAJIOB, M300pakaTh pellieHUE HEPaBEHCTB Ha YHCIOBOW MPSMOM, 3alHCHIBATh PEIICHUE C
IIOMOIIBIO CHUMBOJIOB.

Pemats cucTeMbl IBYX JUHEWHBIX YPaBHEHUM C JBYMs MEPEMEHHBIMU U CUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABIISIETCS JTUHEUHBIM.

PemaTte HecmoXKHbBIE CUCTEMBI HEIMHENHBIX YPABHEHUN C IIAPAMETPOM.

[IpumeHaTh  MeTOABI  PABHOCWIBHBIX  MPeoOpa3oBaHUi, 3aMEHbl  IEPEMEHHOM,
rpaduyeckoro MeToja Mpu pelieHny ypaBHeHui 3-i u 4-if cTeneHen.



Pemiate cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOYAIOIINE KBaPaTHOE
HEPaBEHCTBO, W300pakaTh pEIlIeHHE CHUCTEMBbl HEPAaBEHCTB Ha YHMCIOBOH IMPSIMOM, 3alUCHIBATh
pELlIeHNE C IOMOIBIO CHMBOJIOB.

Pemate ypaBHEHUs, HEpaBEeHCTBA M HMX CHUCTEMbl, B TOM 4YHCIE C OIPaHMUYCHMSMHU,
Harpumep, B LIEJbIX YUCTIAX.

[TpoBOIUTH HCCIIEIOBaHUS YPABHEHUI M CUCTEM YpAaBHEHHI, B TOM YHCIIE C IPUMEHEHUEM
rpadu4ecKux NpeAcTaBiIeHUi (yCTaHABIUBAaTh, UMEET JIM YPAaBHEHHE WU CHCTEMa ypaBHEHUU
pEeLIeHMUs], €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

Pemate TekcToBble 3amaud anreOpandeckUM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
yYpaBHEHHIA, HEPABEHCTB, UX CHCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA U UX CUCTEMBI JJIsi COCTABICHHS MaTeMAaTHIECKOM
MOJICJIM pealbHOW CUTyallud WIM TPUKIAJHOM 3aJauyd, HHTEPIPETHPOBATH I10Jy4YEHHbIE
pe3ysbTaThl B 3aJJaHHOM KOHTEKCTE.

YuciioBble MOC/I€10BATEILHOCTH H IPOrPeccuH

CB0OOHO ONEPUPOBATH MOHATHAMU: 3aBUCUMOCTD, (DYHKIHS, TpaduK QyHKIHH, TpsIMast
IPONOPLHUOHATIBHOCTb, JIMHEHHas (yHKIMSA, oOpaTHAas NPONOPLUUOHAIBHOCTh, Mapadona,
runep0oia, KyCOYHO-3a1aHHask GyHKLUS.

HccrnenoBarh QyHknmio 1mo e€ rpaduky, YCTaHABIMBATH CBOMCTBA (YHKIMH: 00JacTh
OTIpeNeNIeHUsl, MHOXKECTBO 3HA4YeHWH, HyIM (YHKIHH, TPOMEKYTKA 3HAKOIOCTOSHCTBA,
IPOMEXYTKHM BO3pacTaHUs U yObIBaHUS, YETHOCTh U HEUETHOCTh, HAUOObIIEE U HAUMEHbILIEE
3HAYEHUsl, ACUMITOTHI.

Pacno3naBate KBagpaTHUHYO GYHKIHUIO 110 (POPMYIIe, TPUBOAUTH TPUMEPHI KBaPAaTHUHBIX
GyHKUIMH U3 pealbHOW KU3HH, GU3UKU, TEOMETPUH.

OnpenensaTh NOJOXKEHUE TIpaduKka KBAJPAaTUUYHOM (QYHKIMM B 3aBUCUMOCTH OT €€
K03 pHUITMEHTOB.

Crtpouts rpapuk KBagpaTUYHON (PYHKIIMH, ONUCHIBATh CBOMCTBA KBAJAPATUUHON (PYHKIMU
o e€ rpaduky.

Hcnonb30BaTh CBOMCTBA KBAIPATUYHON (PYHKIIUH [T PELIeHUs 3ajiay.

Ha npumepe kBaapatiuHoil ¢yHKImu ctpouth rpaduk ¢yskimu y =af(kx + b) + ¢ ¢
HIOMOIIIBIO TIpeoOpa3oBanmii rpaduka pyHkimu y=F(x).

WnmocTpupoBaTh € MOMOIIBIO TpaguKka peaJbHYI0 3aBUCUMOCTb WJIM TMPOIECC MO MX
XapaKTePUCTHKAM.

Apudmernyeckasi H reoMeTpuYecKas MPorpeccuu

CBoOOHO omepupoBaTh IMOHSATHSAMHU: IOCJIEIOBATENIbHOCTb, apuUpMeTHuecKas u
reoMeTpHuuecKas Iporpeccuu.

3agaBaTh MOCIENIOBATEIBHOCTH pPa3HBIMH CIIOCOOAMU: ONMUCATEIbHBIM, TAOJUYHBIM, C
HOMOILBIO (POPMYJIBI N-TO YIEHA, pEKYPPEHTHBIM.

BbINOTHATE BBIYUCIEHUS C HMCMOJb30BaHUEM (QOpMYT N-ro wieHa apudmeThyeckorl u
T€OMETPUYECKON MTPOTPECCUM, CYMMBI ITEPBBIX N WICHOB.

N300pakaTh WwieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemrate 3agaum, cBA3aHHBIE C YMCIOBBIMH MOCIIEIOBATEIBHOCTSIMU, B TOM YHUCIIE 33/1a4H U3
peasibHOM JKM3HHU (C HCTIONb30BAaHUEM KaJIbKYIISITOPa, HU(POBBIX TEXHOJIOTHUIN).

Pacrio3HaBaTh ¥ IPUBOANTH MPUMEPHI KOHEUHBIX U OECKOHEYHBIX MOCIEI0BATEIIHFHOCTEH,
OTPaHUYEHHBIX  IOCIENOBATEIbHOCTEH,  MOHOTOHHO  BO3pacTaroumx  (yObIBaromux)
MOCJIE0BATEIBHOCTEN.



MMeTh mpeacTaBiIeHHE O CXOAMMOCTH IIOCIEIOBATEILHOCTH, YMETh HAXOAUTh CyMMY
0eCKOHEUHO yOBIBAIOIIEH reOMETPUUECKOI IPOrPECCHH.
HpI/IMeHSITb METOL MaTeMaTHUEeCKOM HHAYKIOWU IIPpU pCHICHUUA 3aay.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

KoaunvecTBO yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/ KonTpoabubie  IIpakTHyeckue
NMPOrpaMMsbl Bcero o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 UNCJIA 1 BBIYMCIIEHM AL 1 1
Panmonanpabie yncia (IOBTOPEHUE)
9 OYHKIWU. KoopauHaTsl 1 rpaduKH. 17 1
OyHKIUU
3 AJITEBPANYECKUE BbIPAKEHU L. 7
BripaskeHus ¢ mepeMeHHBIMU
4 VPABHEHI/I}VI N CUCTEMBI 10 1
YPABHEHMUU. Jluneitnpie ypaBHEHUS
5 YKMCJIA Y BBIYUCJIIEHUS. Crenens ¢ 6
HaTypallbHbIM TTOKa3aTeleM
6 AJITEBPANMYECKUE BbIPAXKEHU L. 23 1
MHoro4yieHbI
7 AJITEBPAMYECKUE BbIPAXKEHU L. 1 1
DopMyIIBbl COKPAIIEHHOTO YMHOXKEHHSI
YUCJIA 1 BBIMUCJIIEHUA. Jlenumocth 8 0
OYHKIUWMU. JIuneiinas pyHKIus 16 1
YPABHEHMUS 1 CUCTEMBI
10 YPABHEHUI. Cucrems! IMHEHHBIX 14 1
YpaBHEHUH
1 HOBTOPCHI/IC, 000011IeH1Ee, CUCTEMATU3aLIM 10 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsmyecTBo yacos DJIeKTPOHHbIE
ara nu(ppoBbIe
Ne n/m Tema ypoka Kontpoasubie | IlpakTuyeckue A p
Bcero H3y4YeHHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 II .P 1
oBTOpeHue. PanionaneHble unciaa 04.09.2023
[ToBTOopenue. CpaBHeHuUE,
2 1
yn?pﬂaoanaHHe U apupMeTHIeCKue 05.09.2023
NefCTBUS ¢ pallMOHAIBHBIMU YHCIAMU
3 IToBTOpenue. Uucnosas npsimMasi, MOAYIb 1
qucia 06.09.2023
[ToBTOpenue. IIpoueHThI, 3aUCh
4 0 0 1
MIPOLIEHTOB B BUJE IpOOU U IpoOH B BUIE 07.09.2023
MIPOLICHTOB
5 [ToBropenue. Tpu ocHOBHBIE 3a7auul HA 1
MIPOLIEHTHI 11.09.2023
6 [ToBropenue. Tpu ocHOBHBIE 3a7auul HA 1
MIPOLIEHTHI 12.09.2023
7 IToBTOpeHue. Penienne TEKCTOBBIX 3a7a4 1
apuMeTnIecKkuM crocooom 13.09.2023
[ToBTopenue. Pemenue 3agau U3 peaabHOM
MPaKTUKW HA YaCTH, APOOH, IIPOLICHTEI,
8 . . 1
MIPUMEHEHNE OTHOIICHUN U MPOTIOPIINI 14.09.2023
IIpH PEILICHUH 3a/1a4
[loBTOpenue. Pemenue 3a1a4 U3 peanbHOM
9 1
MPaKTUKW HA YaCTH, APOOH, IIPOLICHTEI, 18.09.2023




NpYMEHEHNE OTHOIIEHUH U TIPOTIOPIUI
TIPH PEIICHUH 33124

IToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 pelICHue 3a/1a4 Ha JBWKCHUE, paboTy, 19.09 2023
MOKYIIKH, HAJOTH
1 KonTtponbsHas padbora 1mo Teme
"PannonanabHble yncia' 20.09.2023
12 Koopaunara Touky Ha IpsMOi 91.09.2023
13 UmncnoBbie TPOMEXKYTKH 95.09.2023
14 UucnoBsle MPOMEKYTKH 26.09.2023
15 PaccrosiHre Mex 1y 1ByMs TOUKaMU
KOOPJMHATHOM MPSIMOH 27.09.2023
[IpsiMoyToJIbHAS CHCTEMa KOOPMHAT.
16 Alcicca 1 opArHATa TOYKH Ha 28.09.2023
KOOPJIMHATHOM IJIOCKOCTH
[IpsiMoyroiipHas cucTeMa KOOPAMHAT.
17 Alcmcca 1 oprHATa TOYKH Ha 02.10.2023
KOOPJIMHATHOM IJIOCKOCTH
18 [Tpumeps! rpadhMKoB, 3aJaHHBIX
dbopmynamu 03.10.2023
19 UreHne rpa kOB peabHbIX
3aBUCUMOCTEM 04.10.2023
20 OYHKIIMOHAEHBIC 3aBUCUMOCTH MEXTY
BETMYHHAMU 05.10.2023
[Monstne pyHknmu. OyHKIUS Kak
21 MaTeMaTH4YECKask MOJICNIb PEabHOIO 09.10.2023

mpomnecca




[Nonstre ¢pynxmmn. OyHKIHAI KaKk

22 MaTeMaTHYECKas MOJICIIb PeaaIbHOr0 10.10.2023

mporecca

[Nonstne pynkunu. OyHKIUSA KaK
23 MaTeMaTHYECKas MOJICIIb PeaabHOr0 11.10.2023

mporecca
24 OO6nacTh onpesieNieHus: 1 0071acTh

3Ha4YeHui QyHKIMN 12.10.2023
25 OO0nacTh onpesesieHus 1 001acTh

3HAYeHUH (PYHKITUN 16.10.2023
26 Crroco0sI 3amanust GyHKITUN 17.10.2023
21 Ppacuk gy 18.10.2023
08 KonTponbHas pabora o teme

"Koopaunats! u rpaduku. OyHKIHIN" 19.10.2023
29 Bripaxkenue ¢ nepeMeHHbIMU. 3HaUCHNE

BBIPAXEHHS C IEPEMEHHBIMU 23.10.2023
30 Bripaxkenue ¢ mepeMeHHbIMU. 3HaUCHHE

BBIPQXEHHS C IEPEMEHHBIMU 24.10.2023
31 Bripaxkenue ¢ nepeMeHHbIMU. 3HaUCHNE

BBIPAXEHHS C IEPEMEHHBIMU 25.10.2023
39 [IpencraBienue 3aBUCUMOCTH MEXKITY

BEJIMYMHAMH B BUIe (OPMYIIBI 26.10.2023
33 IIpencraBneHue 3aBUCUMOCTH MEXKTY

BEJIMYMHAMH B BUZE (HOPMYIIBI 06.11.2023
34 Breruncnenns o gpopmynam 07.11.2023
35 Brruucnenus no popmynam

08.11.2023




VYpaBHeHue ¢ ogHoi nepemeHHoi. KopeHb

3 YpaBHEHUS 09.11.2023
37 CBoiicTBa ypaBHEHUI C OHOI
MIepeMEHHOI 13.11.2023
38 CBoiicTBa ypaBHEHUH C OJTHOM
[IEPEMEHHO 14.11.2023
39 PaBHOCHMIIBHOCTB YpaBHEHUH 15.11.2023
40 VYpaBHEeHHE KaKk MaTeMaTH4ecKasi MOJIENb
peaabHOM CUTYyaINH 16.11.2023
41 Uucno KopHEW TMHEHHOTO ypaBHEHUS
20.11.2023
42 Uucno KopHEW TMHEHHOTO ypaBHEHUS 91.11.2023
43 Penrenue TeKCTOBBIX 33724 C MOMOIIBIO
JTUHEHHBIX ypaBHEHUHA 22.11.2023
44 JIuHeitHOe ypaBHEHUE, COAEPIKAIIICe 3HAK
MOTYJIS 23.11.2023
Kontponbhas padora o remam
4 "BripaxeHus ¢ nepeMeHHbIMH"
’ "HHII::ﬁIfLIe y;aB(:{peeI:mZ” , 21.11.2023
46 CreneHs ¢ HaTypaJlbHBIM MTOKa3aTeNeM
28.11.2023
47 CBoiicTBa CTENEHU C HATYPAJIbHBIM
MOKa3aTeiaeM 29.11.2023
48 CBoiiCcTBa cTeNeHN C HATYPaJIbHBIM
MOKa3aTreneM 30.11.2023
49 CBoiicTBa CTENEHU C HATYPAJIbHBIM
MOKa3aTeneM 04.12.2023




3anuce 4nciaa B AECITUYHON [TO3UIIMOHHON

50 CHCTEME CUUCIICHUS 05.12.2023
51 3anuce 4nciaa B AECITUYHON TO3UIIMOHHON
CUCTEME CUUCICHHUS 06.12.2023
59 OpnnowieHbl. OTHOWICH CTAHIAPTHOTO
Buga. CrerneHpb OqHOYICHA 07.12.2023
53 OnaouwneHsl. OMHOWICH CTAHIAPTHOTO
Buga. CteneHp ogHOWICHA 11.12.2023
54 Muorouiensl. MHOTOUJIEH CTaHIapTHOTO
Buaa. CreneHp MHOTOWIeHA 12.12.2023
55 Muorouiensl. MHOTOUJIEH CTaHIapTHOTO
Bua. CrerneHp MHOTOWIEHA 13.12.2023
56 CnoXeHue U BBIYUTAHUE MHOTOWIEHOB
14.12.2023
57 CoXeHne U BEIYUTAHUE MHOTOWIEHOB 18.12.2023
58 Ci10’keHue 1 BEIYUTAaHHE MHOTOUYJIEHOB
19.12.2023
59 VYMHOXEHUE U JeJIEHHE MHOTOUJIEHOB
20.12.2023
60 VYMHOXEHUE U JEJIEHNE MHOTOUIEHOB 21.12.2023
1
6 VYMHOXEHHE U JIeJIeHHE MHOTOYJIEHOB 95,12 2023
62 VYMHOKEHHUE U JeJIEHHE MHOTOYJIEHOB
26.12.2023
63 [IpeobpazoBaHue 11€70T0 BEIPAKCHUS B
MHOTOYJIEH 27.12.2023
64 [IpeoOpazoBaHue ETOTO BEIPAKCHUS B
MHOTOYJIEH 28.12.2023




[IpeobpazoBaHue ETOTO BHIPAKCHUS B

65 MHOTOYJICH 09.01.2024
66 Kopuu MHOrO4ICHA 10.01.2024
7 K

6 OpHU MHOTOYJICHA 11.01.2024
ToxnectBo. ToxaecTBEHHbIE

68 Hp606p330133HI/I$I anredpandecKux 12.01.2024
BBIpaXKCHUUN
ToxnectBo. ToxaecTBEHHbIE

69 npeo6pa301j.aHm anredpandeckux 15.01.2024
BBIPaKCHUU
ToxnectBo. ToxaecTBEHHbIE

70 npeo6pa301j.aHm anredpandecKkux 16.01.2024
BBIPKSHHA
ToxnectBo. ToxaecTBEHHbIE

71 Hpe06pa301jaHMﬂ anredpanmdecKux 17.01.2024
BBIPKSHHIA
ToxnectBo. ToXneCTBEHHBIE

72 Hpe06pa301v3aH1/151 anreOpandeckux 18.01.2024
BBIPAKCHUU

7

3 Jloka3areabCTBO TOXKIECCTB 99 01.2024

Konrtponbnas padora no temam "CreneHb

74 "
S HaTypaJII)HI)II\'/'I nmokasareyem", 93.01.2024

MHoro4ieHbl

75 KBanpar cymMMBl 1 KBaipaT pa3HOCTH JIBYX
BBIPAKEHHUH 24.01.2024

76 KBanmpar cyMMBbI HECKOIBKUX BhIPAKECHHUN

25.01.2024




Ky6 cymmsl 11 Ky0 pa3sHOCTH JBYX

77

BBIPAYKCHHIA 29.01.2024
78 PasHocTh KBapaToB BYX BBIPAKECHUIA 30.01.2024
79 [IpousBeneHue pa3sHOCTH H CYMMBI IBYX

BBIPAYKCHHIA 31.01.2024
80 [pousBeneHre pa3HOCTH U CYMMBI JIBYX

BBIpAKEHUH 01.02.2024
81 CyMMa # pa3HOCTh KyOOB JIBYX

BBIpaXXeHUN 05.02.2024
82 CyMMa # pa3HOCTh KyOOB JIBYX

BBIPKSHHA 06.02.2024
83 Paznoxenne MHOTOUNICHa HA MHOYKUTEITH 07.02.2024

[IpousBeneHye pa3HOCTH CyMMBI JBYX
84 BBIPaXCHHIH, cyNiMa 7 Pa3HOCTh KyOOB 08.02.2024

JIBYX BBIpa)KCHUI
85 PasnoxeHne MHOTOWICHA HA MHOXHUTEIN 12.02.2024
86 BriHECEHME 00IIIEr0 MHOKHTEIS 32 CKOOKH 13.02.2024
87 Mertoa rpynnupoBKH 14.02.2024

KonTponbHas padora o teme "dopmybt
88

COKpAIIEHHOTO YMHOKEHUS" 15.02.2024
89 Henmumocts nenbix uncei. CBoicTBa

JIEIUMOCTH 19.02.2024
90 [Ipocteie u cocraBHbIE uncna. YETHbIE 1

HEUYETHBIC YUCITA 20.02.2024




[Ipusnaku nenmumocT Ha 2, 4, 8, 5, 3,6, 9,

o1 10, 11 21.02.2024
92 [Ipusnaku nenmumocTH Ha 2, 4, 8, 5, 3,6, 9,
10, 11 22.02.2024
[Ipu3Haky A€TMMOCTH CyMMBI U
93 MIPOU3BEACHUS IIEJIbIX YUCEIT IIPHU PELICHUH 96.02.2024
3ajga4
94 HauOonpmuii oOmuii geaureiisb 1
HaMMeHbIIee 001Iee KpaTHOE ABYX YUCEN 27.02.2024
95 B3aumHO nipocThie uncia 28.02.2024
96 AnroputMm EBknupa. [lenenue ¢ octaTkoM 99.02.2024
97 Jluneitnas ¢yHKIms, €€ cBONCTBa 04.03.2024
98 Jluneiinas ¢yHkuus, e€ cBoMCTBa 05.03.2024
99 Jluneitnas ¢yHKIms, e€ cBolCTBa 06.03.2024
100 I'paduk nuneliHOM QyHKITNN 07.03.2024
101 I'paduk nunaelHON QyHKIMN 11.03.2024
102 I'paduk nuneliHOM QyHKITNN 12.03.2024
103 I'paduk nuaelHON QyHKIMN 13.03.2024
104 I'paduk pynkmmn y = | x |

14.03.2024




105

I'paduk pyskumn y = | x |

18.03.2024

106 I'paduk pynkmmn y = | X | 10.03.2024
107 I'paduk pyskmmn y = | x | 90.03.2024
108 Kycouno-3agannsie pyHKINH 21.03.2024
109 Kycouno-3anannsie pyHKIAN 01.04.2024
110 Kycouno-3agannsie GyHKINH 02.04.2024
111 Kycouno-3agannsie GyHKINH 03.04.2024
112 KonTposbHas pabora 1o temam

"lemumocts", "Jlnneitnas hyHKImS" 04.04.2024
113 YpaBHEHHUE C IByMsI IEPEMEHHBIMHU 08.04.2024
114 VYpaBHEHHE C ByMsI IEPEMEHHBIMHU 09.04.2024
115 I'paduk nMHEHHOTO YpaBHEHHS C IByMsI

MepeMEeHHBIMH 10.04.2024
116 I'paduk nuHEHHOTO YpaBHEHHS C IBYyMS

MepeMEeHHBIMH 11.04.2024
117 CucremMbl TMHEWHBIX YPAaBHEHUH C IByMs

TIepeMEHHBIMHI 15.04.2024
118 Cucrembl TMHEWHBIX YPaBHEHUHN C IBYMS

MepEMEHHBIMH 16.04.2024




119

120

121

I'padudeckuit MeTO pelIeHUST CUCTEMBI
JINHEUHBIX YPaBHEHUH C IByMS
MepeMEHHBIMH

I'paduueckuii METON pelIeHHsI CUCTEMBI
JINHEUHBIX YPaBHEHUH C IByMS
MepeMEHHBIMH

Pemenue cucteM IMHENHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMH METOJIOM
MOJICTAHOBKH U METOJIOM CIIOKEHUS

17.04.2024

18.04.2024

22.04.2024

122

Pewienue cucteM NTMHEWHBIX YPABHEHUH C
ABYMs IICPEMCHHBIMU METOIOM
MOJICTAHOBKH U METOJIOM CJIOKEHUS

23.04.2024

123

124

125

Pewienue cucteM NTMHEWHBIX YPABHEHUH C
IBYMSI IEPEMEHHBIMH METOAOM
OACTAaHOBKH U MCTOAOM CJIOKCHU

Pemienne cucreM NTMHEWHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMH METOJIOM
[OACTAHOBKHU U METOJOM CJIOKECHHSI

Cucrema JIByX JTMHEHHBIX YPaBHEHUH C
JByMS IEPEMEHHBIMU KaK MOJIEIIb
peaIbHON CUTyalluu

24.04.2024

25.04.2024

29.04.2024

126

127

128

Konrtponbhas padora no Teme "Cucremsl
JIUHENHBIX ypaBHEHUI"

[ToBTopenue n o6ob1IeHUE. Bripaskenus ¢
MepPEMEHHBIMU

[ToBropenue n 060o0menue. CteneHs ¢
HaTypaJbHBIM MIOKa3aTeJIeM

30.04.2024

06.05.2024

07.05.2024

129

[ToBTOpenue u 0606meHne. OHOUWICHBI U
MHOTI'OYJICHBI. TO)K,ZICCTBCHHI)IG
npeoOpa3oBaHus AIreOpandecKux
BBIPaKCHUM

08.05.2024



130

[ToBTOpenue u 06o6menne. opMyITsl

COKPAIIEHHOTO YMHOKEHHS 13.05.2024
131 [ToBTOpenne n 0606menne. KoopauHaTe! 1 1
rpaduKHu. 14.05.2024
132 [ToBTOpenue u o6oOIIeH e, JInHeliHAs 1
¢dbyHkuus u e€ cBoiicTBa 15.05.2024
133 Htorosas koHTposbHas paboTa 1 16.05.2024
[NoBTopenwue u o6o0IeHNE. Pemenne
134 CHUCTEM JIMHEWHBIX YpaBHEHUH C IByMs 1 20.05.2024
HepeMEHHBIMHU
135 1 21.05.2024
136 ! 22.05.2024
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

MakaperueB FO.H., Munmaiok H.I'., Hemkos K.., CyBopora C.b. Anrebpa. 7 knacc:

y4eOHHUK 711 00111e00pa3oBaTeNbHBIX yupexaenuid. [Ipocsemnienue, 2023

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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