MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MunucTepcTBO 0011110 M MPOeCCHOHATILHOTO 00Pa30BaHUs
PocToBckoii 00.1acTH

AnmuHucTpanus MWIIOTHHCKOIO paiioHa

MBOY Huxoao-bepe3osckas COIL

YTBEPXJIEHO
Jupekrop

UYepuona ['.H.
[Tpuka3Ne55

ot «20» aBrycra 2024 r.

PABOYAS [IPOTPAMMA
(ID 5995206)

yueOHOro Kypca «Ajaredopa»

JUTst o0y4arommxcs 7 — 9 Kjaccos

x.Hukos1oBka 2024



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uyucna. CpaBHEHHE, YNOPSAOYMBAHWE W apHU(PMETHUYECKUE NCHCTBUS C
paluMOHAIBHBIMU YucIaMu. YucaoBas npsimasi, MOIyJIb YHCIIA.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTeleM U €€ CBOMCTBA. 3alUCh 4UCia B JIECATUYHOMN
MO3ULIMOHHON CUCTEME CUHUCIICHHUS.

Pemienne TeKCTOBBIX 3a1a4 apupMeTHdecKuM criocobom. Pemenue 3amau u3 peanbHOU
IPAKTUKKA Ha 4acTd, HA APOOM, Ha IMPOLEHTHI, NIPUMEHEHUE OTHOLIEHUN W NpONOpLUil MpHu
pelleHnH 3aa4, pelIeHre 3a/1a4 Ha JBUKEHHE, paboTy, MOKYIKH, HAIOTH.

Henumocts nenbix yncena. CBONCTBA JE€TUMOCTH.

[Ipocthie u coctaBHbie yncia. YéTHbIe U HeU€THBIE yncia. [Ipu3Haku nenuMocTu Ha 2, 4,
8,5,3,6,9,10, 11. [IpuzHaku 1eTUMOCTH CYMMBI U MPOU3BEICHUS LEIBIX YUCEN TIPHU PEIICHUN
3a/1a4 C MPAKTUYECKUM COJICPKAHUEM.

HaubGonpmunii oOmuii nenutens ¥ HauMEHbIee ollee KpaTHOE ABYX 4ducen. BzaumHo
npoctele uncia. Anroputm EBkinuna.

Jlenenne ¢ octaTkoM. Apru(METHIECKHE OTIEPALIUH HAJl OCTATKAMHU.

Auredpanyeckue BbIpaKeHUs

BrlpaxkeHue ¢ nepeMeHHbIMM. 3HA4YE€HHUE BBIPAKEHUS ¢ NepeMeHHbIMH. lIpencraBiienue
3aBHCHUMOCTH MEX/1y BETUYHHAMH B BUJIE (POPMYIIBL.

ToxnectBo.  ToxnecTBeHHble  IpeoOpa3oBaHMA — ANreOpauvyecKuX  BbIPAXKEHUI.
JlokazaTelbCTBO TOXKJIECTB.

Opnnowienbl. OqHOUWIEH cTaHAApTHOTO BUJA. CTENEHb OAHOWICHA.

MHorounensl. MHorowsneH crangaptHoro Buzaa. CreneHb MHorowieHa. ClloKeHHE,
BbIUWTAaHUE, YMHOXXEHHE M JelieHue MHoroujeHoB. [IpeoOpa3zoBaHue LENOro BBIPAKEHUS B
MHorowieH. Kopau MHOrousneHa.

@opMybl COKPAIIEHHOTO YMHOXCEHMSI: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH [JBYX
BbIp@KEHUI, Ky0 CyMMbl M KyO pa3HOCTM [JBYX BBIpQKEHHH, Pa3HOCTb KBaJpaTOB [BYX
BBIpQXXEHHH, MPOU3BEACHUE PAa3HOCTU U CYMMBI JBYX BBIPQXXEHMH, CyMMa U Pa3HOCTbh KyOOB
JIBYX BBIPAKEHUM.

PaznoxxeHne MHOrouwileHa Ha MHOXWTENU. BblHeceHHe O0Iero MHOXHTENS 3a CKOOKH.
MeTton rpynnupoBKH.

YpaBHeHUsI M HEpaBEHCTBA

VpaBHeHue ¢ onHOW mepeMeHHOW. KopeHb ypaBHeHMs. CBOMCTBa ypaBHEHUH C OJHOMN
NEPEMEHHOI. PaBHOCMIIBHOCTh YpaBHEHMI. Y paBHEHUE KaK MaTeMaTHYECKasi MOJAEIb pealbHOU
CUTYallUN.

JIuHeliHOe ypaBHEHHE C OJHOM INEepeMEeHHOW. UMCino KOpHEH JIMHEWHOIO YpaBHEHMS.
Pemienne TEKCTOBBIX 3a7ady C MOMOIIBI JIMHEWHBIX ypaBHEHHU. JIMHEHHOE ypaBHEHHE,
CoZlepaKallee 3HAK MOJYJIA.

VYpaBHeHue C JAByMS TIepeMeHHbIMH. ['paduk nuHEHHOro ypaBHEHUS C ABYMs
nepeMeHHbIMU. CHCTeMBbl TUHEHHBIX YpaBHEHUU C IBYMs MEpeMEHHBIMH. [ paduyeckuii MeTo
pEUIEHUs] CUCTEMBI JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU. Pernienne cuctem JIMHEHHbBIX
YPaBHEHUH C ABYMsI NEPEMEHHBIMH METOAOM IOJCTAHOBKM M METOI0M cioxeHus. Cucrema
JBYX JIMHEWHBIX YPAaBHEHUU C JBYMS IIEPEMEHHBIMHU KaK MOJIEIIb PEAIbHON CUTYALUH.



DOyHKIUHA

Koopaunara Touku Ha npsMod. UucioBble NPOMEXYTKU. PaccrosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[TpsamoyronbHas cuctemMa KoopAuHar. AOcuucca M OpIuHAaTa TOYKM Ha KOOPAMHATHOM
wiockoctd. Ilpumepsl rpadukoB, 3amaHHBIX (QopMmynaMu. YrteHue TrpadUKOB pealbHbIX
3aBUCUMOCTEH.

OyHKIMOHATBHBIE 3aBUCUMOCTH MEXIy BennunHaMu. [lonstue QyHkiun. OyHKIUS Kak
MaTeMaTHuYecKasi MOJEeb peajabHoro mnpouecca. Obnacte ompeneneHuss U 00JacTb 3HAYEHUH
byakuun. CiocoOw! 3amanust GyHkiuu. ['paduk GyHkiuu. [ToHATHS MakcUMyMa U MUHUMYyMa,
BO3PACTaHMA U YOBIBAHMSI HA IPUMEpPaxX PeabHBIX 3aBUCUMOCTEH.

Jluneitnas ¢pynkuus, e€ cBoiictBa. ['paduk nmuneitHol Qynkimu. ['paduk pyskum y = |X|.
Kycouno-3aannble pyHKINH.

8 KJIACC

Yucsia ¥ BBIYUCICHUA

KBagpatHsle kopHU. ApudMeTHYecKuil KBaJIpaTHBIH KOpeHb U ero cpoiicTtBa. [loHsatue
UppaluoHaIbHOrO0 uucia. JledcTBus ¢ uppanuoHanbHBIMM uuciaMu. CBoilcTBa JNEHCTBUHM C
MppalMOHAIbHBIMU yrciiaMu. CpaBHEHHE HPPALMOHATIBHBIX YHCET.

[IpencraBieHus 0 paCIIMPEHUAX YUCIOBBIX MHOXKECTB. MHOXKECTBA HAaTypalbHbIX, LIETBIX,
paloHaIbHBIX, JEHCTBUTENBHBIX Ynuced. CpaBHeHHE yncen. UncIoBbIe IPOMEKYTKH.

HeiictBust ¢ ocrarkamu. OcraTku creneHe. IlpuMeHeHne oOCTaTKOB K pPELIEHUIO
YPAaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a7a4.

PazMepbl 0OBEKTOB OKPY)KAIOLIEr0 MHUPA, JATUTEIBHOCTH IPOLECCOB B OKPYXKArOIEM
mupe. CTaHJapTHBIN BUJ YKCHA.

Auredpanyeckue BbIPaKeHHUs

Anrebpanueckasi 1poOb. [lomycTumble 3HaUEHUS NEPEMEHHBIX B IPOOHO-paIlMOHATIbHBIX
BbIpakeHUsAX. OCHOBHOE CBOMCTBO anredpanyeckoi Apodu. CriokeHue, BBIYUTaHNE, YMHOKEHHE
U JlerieHue anredpandeckux qpodeil. Beraenenue nenoii yactu anredpandeckoit 1poou.

Pannonanbubie  BblpakeHus.  ToXIeCTBEHHbIE  IPEeoOpa3oBaHUsl  palMOHAJIBHBIX
BBIPAKCHUIA.

JlonmycTumble 3HAYeHHMsS TMEPEMEHHBIX B BBIPAKEHMSX, COJAEpKAIIUX apudMeTHuecKue
KBaJpaTHble  KOpHU. ToXKJecTBEHHbIE  NpeoOpa3oBaHUS  BBIPAKEHHUH,  coJeprKalux
apu@meTuyecKue KBaJpaTHbIE KOPHHU.

Crenenp ¢ 1ensiM IMoKazarerdemM U e€ cBoiictBa. lIpeoOpazoBaHue BBIpaXKEHUI,
COZIEpKAIIUX CTEIICHHU.

YpaBHeHUs M HEPABEHCTBA

KBagpatHoe ypaBHeHune. @opMmyna KOpHEH KBaJpaTHOrO ypaBHeHMs. KoimuecTBo
JIEMCTBUTENIBHBIX KOPHEH KBaJpaTHOro ypaBHeHHsA. Teopema Buera. YpaBHeHUs, CBOIUMBIE K
JUHEMHBIM ypaBHEHUSM WM K KBaJpaTHbIM ypaBHEHUsM. KBajapaTHoe ypaBHEHUE C
napameTpoM. Pemenue TeKCTOBBIX 33714 € IOMOILBIO KBAJAPATHBIX YPABHEHUN.

HpoOHo-paninoHanbHble  ypaBHEHUsA. PemieHne apoOHO-palMOHANIBHBIX — YpaBHEHHM.
Pemenne TEKCTOBBIX 3a7ad C TOMOIIBIO JPOOHO-pAIMOHANBHBIX ypaBHEeHMH. [ 'padudeckas
MHTEPIIPETALNS YPABHEHUH C IBYMS IEPEMEHHBIMH.

Yucnossle HepaBeHCTBA. CBONCTBA YHCIIOBBIX HEPABEHCTB.



HepaBenctBo ¢ mnepemenHoil. CrTporume © HecTporue HepaBeHCTBA. CIOXKEHHE |
YMHOXEHHE YUCIOBBIX HEpaBeHCTB. OleHMBaHUE 3HA4YEHMs BbIpakeHMs. JlokazaTenbcTBO
HEPABEHCTB.

[lonsiTue 0 penieHMH HEPAaBEHCTBA C OJIHOW MEpPeMEHHOW. MHOXKECTBO pelICHHI
HEpaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeitHOE HEpPaBEHCTBO C OJHOM INEPEMEHHOM M MHOXKECTBA €ro peuieHui. Pemienue
JMHENHBIX HEPABEHCTB C OJHOU nepeMeHHON. CUCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOHM mepeMeHHOU. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBIO JJUHEHHBIX HEPABEHCTB C OJHOM
MIepEMEHHOM.

DOyHKUUHA

OO6nacTp ompeneneHus 1 MHOXKECTBO 3HaueHH GyHKuuu. CriocoObl 3aganus (yHKIUH.
I'paduk dynkiuu. Yrenue cBoiictB ¢yHkiuu no e€ rpaduxy. [Ipumeps! rpadukoB GyHKIUH,
OTPAXKAIOIIUX PeAIbHbIE IPOLIECCHI.

Jlunetinas GyHkusa. OyHKINU, ONMCHIBAIOIINE TIPSMYIO U 0O0OpaTHYIO MPOMOPIIHOHAIEHBIC
3aBHCUMOCTH, UX IpauKu.

Oynxupn Y = kx, y = kx + b, y = kix, y = x3, y = VX, y = |X| 1 ux cBoiictBa. Kycouro-
3aJjaHHbIe (QYHKIUH.

9 KJIACC

Yuciia 1 BbIYHCICHUA

Kopenp Nn-it crenenu u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IOKa3aTeiaeM U eé
CBOMCTBA.

AuredpanyecKkne BbIPaKeHUS

ToxnecTBeHHble NPeoOpa30BaHUS BBIPAXKEHUHM, CcoOJAepKallUX KOpeHb N-i CTENeHH.
ToxaecTBeHHbIE MPeOOpa3OBaHUs BBIPAKEHUN, COAEPHKALIUX CTENEHb C PAlMOHAIbHBIM
IIOKa3aTeJIEM.

KBanparssiii TpéxuineH. KopHu kBazpaTHoro tpéxwieHa. PasnojkeHue KBaJIpaTHOIO
TpEXUJICHA Ha JIMHEWHBIE MHOKUTEIIN.

YpaBHeHUsI M HEPABEHCTBA

buxBanpatHeie  ypaBHeHusa. [Ipumepsl  IpUMEHEHHMH  METONOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOMN, rpa)uIecKoro MeToja MU pelIeHnd ypaBHEHUH 3-i u
4-ii cTeneHe.

Pemenne npo6HO-paliOHAIbHBIX YPaBHEHUH.

Pemenne cucreM ypaBHEHHH C JIByMs NEpEMEHHBIMH. PellleHHe NpOCTEeHIINX CHCTEM
HEJIMHEHHBIX ypaBHEHHH C JByMs NepeMeHHbIMH. ['paduyeckuil MeToJ peleHHs CHCTEMbI
HEJIMHEWHBIX YPaBHEHMH C ABYMs mepeMeHHbIMHU. Cucrema ABYX HEIMHEMHBIX ypaBHEHHWH C
JIBYMsI IIEPEMEHHBIMU KaK MOJIENIb PEAIBHOW CUTYalUH.

UucnoBble HEpaBeHCTBA. Perenne TMHEeMHBIX HEpaBeHCTB. [[oka3aTenbCTBO HEPABEHCTB.

KBaznpaTHble HEpaBeHCTBAa C OJHOM INepeMEHHOW. PenieHue KBaapaTHBIX HEPABEHCTB
rpadu4eckuM METOJIOM U METOJOM HHTEpPBAIOB. MeETOJ HWHTEpBAIOB Ui pallMOHAIBHBIX
HepaBeHCTB. [Ipocreiiirie HEpaBeHCTBA € MAPAMETPOM.

Penienne TeKCTOBBIX 3a7a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBenctBo ¢ nBymMs nepeMeHHbIMM. PelieHue HepaBeHCTBA € IBYMs IEPEMEHHBIMU.
CuctemMbl HEpPaBeHCTB C JByMs IepeMeHHbIMH. [paduueckuii MeToN pEIIeHUs CHCTEM
HEPABEHCTB C ABYMs IIEPEMECHHBIMU.



DOyHKIUHA

Oynkuus. CpoiicTBa (QYHKUMH: HyIH (QYHKIHH, TPOMEXKYTKH 3HAKOIOCTOSHCTBA
(GyHKINU, TPOMEXYTKHA BO3pAaCTaHHs M YObIBaHHS (YHKUWHU, YETHBIC M HEUYETHbIC (QYHKUIUH,
HauOoJIbIlIee U HAaUMEHbLIee 3HaueHUs (QYHKIUH.

KBagparnunas ¢yHknus u €€ cBoicTBa. lcmosnb3oBaHWe CBOWCTB KBaJApaTUYHOM
bynkunu s pemeHust 3amad. [loctpoenue rpaduka kBagpatuunoit ¢yHkumu. Ilomoxkenue
rpaduka KBaApaTHYHON (PYHKIIMHM B 3aBUCUMOCTH OT €€ Kod(pduuueHToB. I'paduxu pyHkumii y
=ax2, y = a(x — m)> u y = a(x — m)®> +n. Iocrpoetne rpadukoB (GYHKUMHA ¢ HOMOLIBIO
npeoOpa30BaHUIA.

Hpobuo-nmunetinas ¢pyakius. MccnenoBanue GyHKITUH.

®ynkuus Y = X' ¢ HaTypajlbHBIM [OKa3aTeaeM N 1 €& rpaduk.

YuciioBble MOC/I€10BATEILHOCTH U MPOrpeccun

[Tonsitue YHCIIOBOM MOCIIE0BATEIHHOCTH. Koneunsie u OeckOoHEYHbIE
nocieaoBarenbHOCTH.  OrpaHuyeHHas: IOCJIEN0BaTeNbHOCTb. MOHOTOHHO — BO3pacTarolias
(yObIBarommas) mocienoBaTeIbHOCTh. COCOOBI 3aIaHUs MOCIICOBATEILHOCTH: OIMCATEIBHBIH,
TaOJIMYHBIN, C TOMOIIBIO (POPMYIIBI N-TO YieHa, PEKYPPEHTHBIN.

ApudmeTrnueckas u reomerpuueckas nporpeccuu. CBoiicTBa 4ieHOB apu(MeTHYeCcKO U
reOMETPHUYECKON mporpeccuii. PopMysbl N-ro wWieHa apuPMETHUYESCKOH M TEOMETPUYCCKOU
nporpeccuii. @OpMyJabl CyMMBI TEPBBIX N UWICHOB apUPMETHYCCKOW M T€OMETPHUYCCKOU
nporpeccuil. 3a1auu Ha MPOLIEHTHI, 0AHKOBCKUE BKJIA/IbI, KPEIUTHI.

[IpencraBiaeHne O CXOAMMOCTH MOCJENOBATEIbHOCTH, O CYMMHPOBAaHMM OECKOHEYHO
yOBIBaIOLIE r€OMETPUUECKON TPOrPECCUHU.

Meron matremaTudeckoi MHAYKIMU. [IpocTeiimme npumepsl.



INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3y4eHUe JPYTruX AUCLHUILIMH KaK €CTECTBEHHO-HAy4YHOIr0, TaK U TYMaHUTapHOIO
LIUKJIOB, €€ OCBOEHME HEOO0XOAMMO JIs MPOJOKEHHs 00pa3oBaHUs U JJsl MOBCEJHEBHOM
*u3HU. PazBuTie y 0OydaromMXcsi HAyYHBIX MPEICTABICHUNA O MPOMCXOXIACHUU U CYIIHOCTU
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B INpUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrOo MOJEIMPOBAHUSA B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KA4eCTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpsl o0ecrieunBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATb CBOM
NecTBUs, BBIBOABI, (POPMYIHUPOBaTh yTBepkIeHUs. OcBoeHUEe Kypca ajireOpbl oOecreyrBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJalOIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcsi, IOITOMY CaMOCTOATENIIBHOE pELIeHHe 33aJad OOydYaloUIMMHCS  SBIISETCS
peanu3anuen 1esTeIbHOCTHOIO IPUHIINIIA O0yYEHUSI.

B cTpykType nporpaMMel yaeGHOTO Kypca «Anredpay yriayOoI€HHOTO H3ydeHUsI OCHOBHOE
MECTO 3aHUMAIOT  COJepXKaTelbHO-METOIUYEeCKHe JUHMU: «Yucia ©  BBIYHUCICHUAY,
«Anrebpanyeckue BbIpAXKEHUA», «YpaBHEHHUs U HepaBeHCTBa», «DyHkium». Kaxnas u3z atux
COJIepKATEITbHO-METOIUIYECKUX JTMHUN pa3BUBACTCS Ha MPOTSHKEHUHU TPEX JIET M3ydeHHs Kypca,
B3aWMOJICHCTBYS C APYTUMH €To JUHUSIMH. B X0/1e n3yueHust Kypca 00yJaroImuMcs IPUXOIUTCS
JIOTMYECKH PACCYXkJaTh, MCIIOJIB30BaTh TEOPETHKO-MHOXKECTBEHHBIN S3bIK. B CBs3u ¢ 3TUM B
nporpaMMmy  ydeOHOro Kypca «Anaredpa» BKJIIOYEHBI HEKOTOpPbIE OCHOBBI  JIOTHKH,
NpEICTaBICHHbBIE BO BCEX OCHOBHBIX paslellax MaTeMaTH4ecKoro o0pa3oBaHUsS U
CIOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAJIBHOIO MaTeMaTHYeCcKOro
a3bika. CoziepKaTesIbHOM U CTPYKTYpHOH OCOOCHHOCTBIO YyUe€OHOTO Kypca «Aniredpa» sBiseTcs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanue nuHuM «Yucia W BBIUUCICHUS» CIYXKUT OCHOBOW JUIsl JajbHEHIIero
U3yYeHHs] MaTeMAaTHUKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(OopMHpOBAaHHIO YMEHHsI MOJb30BaThCs ANTOPUTMAMHM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJISi MOBCEIHEBHOHN XM3HM. Pa3BuTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHAIHHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O MEHCTBUTEIHHOM YHCIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa3oBaHUIo.

Conepxanne JByX aireOpanyeckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOTO ammapaTra, HEOOXOTUMOTO ISl pemIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NpEeIMETOB U OKpYysKarollel pearbHocTH. Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus y4eOHbIN
MaTepuajg TpPYNINUPYETCs BOKPYr pallMOHAIBHBIX BbIpaXeHUH. AnreOpa JeMOHCTpPUPYET
3HAYEHHWE MaTeMaTHKH KakK s3bIKa A IOCTPOCHUS MaTeMaTH4ECKUX MOAEJIEeH, OMMCaHUs
IPOLIECCOB U SIBICHUM peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAAT TakKke
JanpHeiee pa3BUTHE aITOPUTMHUYECKOTO MBIIIICHUS, HEOOXOIMMOTo, B YacTHOCTH, IS
OCBOCHMS Kypca HWH(GOPMATUKH, M OBJIQJCHUE HABBIKAMU JEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MAaTEMATUYECKOMY TBOPYECTBY.

Conmepxanne  (yHKIMOHATBHO-TpPAUUECKOW  JIMHUM  HAIENeHO Ha  TOJy4YeHHUe
00yJaromuMuCs 3HaHUH 0 QYHKIMIX KaK BaKHEHIIEH MaTeMaTHYeCKOH MOJIENHN JIJIsl OIIMCAHUS
U HUCCIICZIOBAaHMS PAa3HOOOPA3HBIX IMPOIIECCOB M SIBICHUI B mpupone U odmectBe. M3ydeHue
MaTepuana CIoCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIUXCS YMEHHS WCIONb30BaTh PA3IMYHBIC
BBIPA3UTCIILHLIC CPCACTBA SA3bIKAa MATEMATUKU — CJIIOBCCHOI'0, CUMBOJIMYCCKOTO, I‘pa(i)I/I‘IeCKOFO,
BHOCHUT BKJIJ] B ()OPMHPOBAHUE MIPECTABICHUI O PO MAaTEeMaTHKU B Pa3BUTUU LUBUIIM3AIUN
U KYJIBbTYPHI.

YroyOnéuuslii  Kypc  anreOpbl  XapaKkTepHu3yeTcsl H3YYEHHUEM  JIOTIOJIHUTEILHOTO
TCOPCTUUCCKOTO allrapara U CBA3AHHBIX C HUM MCTOJOB PCHICHUA 3aady. Anre6pa SABJIACTCA
SI3BIKOM ISl OIMCAHHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)KHT OCHOBOM MAaTeMaTH4eCKOTro
MoaenupoBanus. [Ipu 3ToM camMu OOBEKTHI MAaTEMAaTHYECKHX YMO3AKIFOUCHUH M MPHHATHIC B
anreOpe MmpaBuiIa UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT (DOPMUPOBAHHUIO YMEHUIH 0OOCHOBBIBATH
N OO0Ka3bIBATh CYXKIACHHUA, PA3BUBAIOT MATCMATHYCCKYIO HWHTYHLHUIO, KPATKO W HArJIAJHO
PaCKpBIBAIOT MEXaHMU3M JIOTUYECKUX TIOCTPOCHHUI U y4aT UX MPUMEHEHUI0. TeM caMbiM anredpa
3aHUMAeT OJIHO M3 BEAyIIUX MeCT B (OPMUPOBAHMU HAYYHO-TCOPETUYECCKOTO MBIILICHHS
o0yJarouuxcsi.

CornacHo ywyeObHOMYy IUTaHy B 7-9 Kilaccax u3ydaercss y4eOHbI Kypc «AnreOpay,
KOTOPBIM BKIIIOYAET CIEAYIOIINE OCHOBHBIC pa3Jielibl cojepxaHus: «Yuciaa W BBIYHACICHUNY,
«AnreOpanydecKue BHIPAKEHUS», «Y paBHCHHS U HEPABCHCTBAY, «DYHKIIUNY.

Ha usyuenue yue6HOro kypca «Anredpa» orsoaurcs 408 yacos: B 7 kinacce — 136 yacos
(4 gaca B Hezeno), B 8 kitacce — 102 vaca (3 yaca B Heneno), B 9 kiaacce — 136 yacos (4 yaca B
HEJIEIIO).



I[INTAHUPYEMBIE PE3VJIbTATbI OCBOEHMA IIPOI'PAMMBI YVUYEBHOI'O KVYPCA
«AJITEBPA» HA YIJIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEI'O OBPA30OBAHMS

JIMHHOCTHBIE PE3YJIBTATbBI

JInYHOCTHBIE Pe3yJibTaThl OCBOCHUS MPOTPAaMMBI MO MAaTeMaTHUKE XapaKTEepU3YIOTCS B
YacTH:

1) maTprMoTN4eCcKOro BOCIIUTAHUSA:

MPOSIBIICHUEM MHTEpEca K MPOLLIOMY W HACTOSAILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMXKECHHSIM POCCHUMCKMX MAaTEMaTUKOB H POCCHUCKOU
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakIaHMHA W peaM3ali €ro IpaB,
MPEACTABICHHEM O MAaTEMaTUYeCKHX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXKJIEHUIO ITHUYECKUX MPOOJeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TPy10BOI0 BOCIIMTAHMS

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEeMAaTUYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCeil
JKU3HH JIJIS1 YCTICTHOM Mpo(deCCHOHATBHOM IEATeTbHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIMUBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYEeCKOr0 BOCIMTAHMS:

CITOCOOHOCTBIO K SMOIIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI0 MO3HAHUA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIEeCcTBa, TOHHUMAaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIUBUIIN3ALIMU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KakKk CpEJICTBOM IIO3HAHUS MHpA, OBJIAJICHUEM HaBBIKAMU HCCIICIOBATEIHCKON
JIeSITEIIbHOCTH;

6) ¢usuyeckoro BoOCHUTAHHWS, (POPMHPOBAHHUA  KYJIbTYPbI 3I0POBbSI M
3MOIMOHAJIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUSI B HWHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37I0POBOTO 00pa3a >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OUIMOKY M TAKOTO K€ MpaBa JIPyroro 4eioBeKa;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHUs 3a/ad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCIEACTBHIA ISl OKPYKAIOMIEH Cpefbl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanuyM K U3MEHSIIOUUMCSH YCIOBUAM COIMATBHON U PUPOIHOM Cpeabl:

TOTOBHOCTHIO K IIGI>’ICTBI/I$IM B YCJIOBUAX HCOHpCIIeJIéHHOCTI/I, IOBBIIICHHUIO YPOBHSA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO ACATCIbHOCTb, B TOM YHCJIC YMCHUC YUYUTLCA Y APYIrux
JroJiel, mpuoOpeTaTh B COBMECTHOW NEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU M3
OTIbITA IPYTHX;

HEOO0X0IUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHWW, (HOPMYIHPOBATH WJCH, MOHATHS,
THUITOTE3bI 06 0613e1<Tax " SBJICHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHLIX, OCO3HABATH I[GCI)I/II_[I/ITBI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIPHUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

B pesynbrate OoCBOEHHS MpOrpaMMbl MO MaTEMAaTUKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuatomierocss Oyayr cpopMUPOBaHbI MeTamnpeAMeTHbIe pe3YJbTaThl,
XapaKkTEepU3yIOLIMECs  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABAaTEIbHBIMU  JCHCTBUSAMH,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMH W YHUBEPCAIBHBIMU PETYJIATUBHBIMU
JIEUCTBUSIMU.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
ba3oBble 1oruyeckue geficTBus:

BBISBJISITH U XapaKTE€PU30BaTh CYLIECTBEHHbIE MMPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMHU, (OpPMYTUpOBaTH ONpEAETICHUs  MOHATHH,
YCTAQHaBJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKALMM, OCHOBAaHMS JUIs OOOOLIEHHS H
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIPUHUMATh, (OpPMYIHpPOBaTh U MPEoOPa30BBIBATh CYXKJEHUS: YTBEpAWUTEIbHBIE U
OTpHIIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

BBISBIIATh MaTeMaTHMYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U MPOTUBOpeuus B (hakTax,
JaHHBIX, HaAOMIONEHUSIX U  YTBEPXKICHHSX, TMpeajaratb KpUTEPUU Ui BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUNIA;

JIeNIaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJIIO4YEHNUH, YMO3aKIJIIOUEHUH 110 aHAJIOTUH;

pa3dupath J0Ka3aTeabCTBA MAaTEMAaTHUECKUX YTBEPKIACHHUH (TpsMbIE U OT MPOTUBHOTIO),
IPOBOAMTH  CAMOCTOATEIBHO  JIOKA3aTelIbCTBA MaTeMaTU4YecKuX (akToOB, BBICTPaUBATh
apryMeHTaluI0, NPUBOANUTE MPUMEPHl U KOHTPIPHUMEPHI, MPUMEHATh METOJ MaTEMATHYECKOU
UHIYKIMH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3afaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pemieHusi, BbIOMpaTh HauOoyiee MOAXOMAUIMM € Y4ETOM CaMOCTOSITENILHO BBIJEIEHHBIX
KpUTEPUEB).
ba3oBrble uccienoBaTe/bCKUe NeHCTBHA !

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HaHUs, (OPMYIHPOBAThH
BOIPOCHI, (PUKCUPYIOIKE MPOTUBOPEUNE, IPOOJIEMY, CAMOCTOSITEIbHO YCTAaHABINBATh HCKOMOE
U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;



MIPOBOAMUTH MO CAMOCTOSITENIbHO COCTABIIEHHOMY IUIaHY 3KCHEPUMEHT, MCCIIEI0BaHUE 10
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB MEXKIY
coboii;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IIEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOJIO/IEHUSI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHUBATh JOCTOBEPHOCTh IOJYyYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3MPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh MPEIAOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.

Patora ¢ undopmaunmeii:

BBIABIIATH HEAOCTATOYHOCTH U H36blTO‘IHOCTb I/IH(i)OpMaI_[I/II/I, JAaHHBIX, HCO6XOIII/IMBIX JJIA
peleHus 3a1auu;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJOB U (DOPM IMpE/ICTABICHHUS,

BBIOMpATh (HOpMy MpencTaBICHUS MHPOPMALUU ¥ WILIIOCTPHPOBATH pEIIacMble 3aadu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh  HAAEKHOCTH HWHPOPMALMM MO  KPUTEPHUSAM, MPEAJIOKEHHBIM  WIU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITENTHLHO.

KoMMyHUKaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISIMHU
oO0I1eHus, SICHO, TOYHO, 'PAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX
TEKCTaX, JaBaTh NOSCHEHHWS IO XOAy pEUICHHs 33Ja4l, KOMMEHTHPOBATH TIOJTYYECHHBIN
pe3ynbTar;

B X07€ OOCYX/IEHHUS 3a/aBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, IpOOIEeMBbI,
pelraeMoil 3ajauM, BBICKA3bIBaTh WJEH, HAlleJIEHHBIE Ha MOMCK PEILIEHMS, CONOCTAaBIIATH CBOU
CYXKICHUS C CY)KJIEHUSIMHU IPYI'MX YYaCTHHUKOB Jauajora, oOHapyXHBaTh pa3jMuue U CXOJICTBO
MO3UIMH, B KOPPEKTHON opMe GOpMyIUPOBATH Pa3HOIIACHsI, CBOM BO3PAXKECHHUS;

NPEICTaBIATh PE3yJbTaThl PEIIeHHs 3a7ayd, SKCIEePUMEHTa, HCCIEeNIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmaT BBICTYIUICHMS € Y4€TOM 3ajJad [pe3eHTaluu U
0COOEHHOCTEHN ayAuTOpUH;

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYaIbHONH pabOTHI TpU
pelIeHnH Y4eOHBIX MaTeMaTH4YecKHX 3ajad, MPUHUMATh IeJlb COBMECTHOM JesTEIbHOCTH,
IUTAHUPOBATh OPTaHU3ALMI0 COBMECTHOM pabOThl, paclpeaessTh BUIbl paboOT, 10roBapuBaThCs,
00CyX1aTh MPOIECC U Pe3yJbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U HWHBIE); BBIIOJIHATH CBOIO 4YacTb pabOThl M KOOPJMHHUPOBATH CBOM JEHCTBHS C
JPYTUMH 4YJ€HaMU KOMaH]Ibl, OIICHWBAaTh KAayeCTBO pe3yJbTaTa W KauyecTBO CBOErO BKJaja B
OOIIMIA pe3yNbTaT MO KPUTEPHUsIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIe yHUBepPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
BBISIBJISITH MPOOJIEMBI  JUIsl  PELIEHUS B JKU3HEHHBIX W Y4eOHBIX CHUTYyalHsX,
OPUEHTUPOBATHCS B PA3JIMYHBIX MOAXO0AaX MPUHATHUS peUICHUH (MHAUBUAYAIbHOE, TPYIIIOBOE);
CaMOCTOATCIIbHO COCTABJIATH IJIaH, AJITOPUTM PCUICHUA 3aa4YN (I/IJII/I €ro I-Ia.CTI>), BBIGI/IpaTb
crnoco0 pemeHHss ¢ Y4€TOM HMMEIOLIMXCS PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEHICHUH ¢ y4ETOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb, IMOIIMOHAJILHBI HHTEJIJIEKT:

BJIQJICTh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca W Pe3ysibTara pPemieHUs
MaTeMaTHYECKOH 3a7aui, CAMOMOTHBAIINH U PEQIICKCHH,

NPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HHMKHYTh IPH PEIICHWH 3a7a4d, BHOCHUTH
KOPPEKTHUBBI B JIEATCIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAaWJIEHHBIX OINHOOK,
BBIBJIEHHBIX TPYAHOCTEW;

OILICHHUBATh COOTBCTCTBUC pesynLTaTa JCATCIIBHOCTU HOCTaBHeHHOﬁ e u YCJIOBI/HIM,
OOBSCHATH MPUYMHBI JTOCTHKEHUS WIIM HEJTOCTHKEHUS 1ICJIU, HAXOAUTh OIHUOKY, 1aBaTh OILICHKY
MPUOOPETEHHOMY OTIBITY;

BLIpa)KaTB OMOILIUN HpI/I I/I3y‘~I€HI/II/I MAaTEMAaTHUYCCKUX O6’beKTOB )41 q)aKTOB, JaBaThb
3MOLII/IOHaJIBHyIO OI_ICHKy pemeHI/m 3aJa4n.

INPEJAMETHBIE PE3YJIBTATDBI

K koH1y 00ydenus B 7 kjiacce 00y4JaroUIuiics MOTYYHUT CIEAYIONINE IPEAMETHbIE PE3YIbTaThI:

Yucsia ¥ BBIYUCICHUSA

PaunonaneHble ynca.

[lepexonuTh OT 0HOM (HOPMBI 3aMUCH YUCEN K JIpYyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSATHUHYIO, B YACTHOCTH B OECKOHEUYHYIO
JIECATUYHYIO IPO0OB).

Hcnonp30BaTh MOHATHS MHOXECTBA HATYpaJbHBIX YHCEJ, MHOXECTBAa IIE€JIbIX 4YHCEl,
MHOKECTBA pAlMOHAJBHBIX YHCEJl MpPU pEUIeHUH 3ajad, IPOBEIECHUU PpaCCYXIACHUM U
JI0Ka3aTeNbCTB.

[ToHuMaTh U OOBSCHATH CMBICI MTO3UIIMOHHON 3aIICH HATYPaIbHOTO YUCIIA.

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

BoinonHsATh, coderass yCTHbIE M MHCbMEHHbBIE MPHUEMBI, apuPMETHUECKHUE JIEHCTBUS C
palMoOHaJIbHBIMU YHCIIAMH, MCIOJIb30BaTh CBOWCTBA YHCENl W MpaBWIa ACHCTBUM, NPUEMBI
palMOHAIbHBIX BBIYMCICHUI.

BbInonHATE AEMCTBUS CO CTEMEHSIMU C HATYPaJIbHBIMU [TOKa3aTEsIMU.

HaxoauTh 3HaueHHs YHCIOBBIX BBIPAKEHUH, COJEpKAIMX pAalMOHAIbHBIE YHUCIA U
CTETIEHU C HATypaJbHBIM I[IOKa3aTeleM, NPUMEHSTh pa3sHOOOpa3Hble CHOCOObI W MPUEMBI
BBIUNCJIEHMSI, COCTABIISATh M OLIEHWBATh YHCJIOBBIE BBIPAXKEHUS IPU PEILICHUH IPAKTHUYECKHUX
3aJa4 U 3a]a4 U3 IPYrux y4yeOHbIX MPEAMETOB.

OKpyryiTh YKclia ¢ 3aJJaHHOM TOYHOCTBIO, @ TaK)K€ MO CMBICITY MPAKTUYECKON CUTYyalluu,
BBINIOJHATh NPUKHUIKY M OLIEHKY pe3yJbTaTa BBIUMCICHHUH, OLICHKY 3HAUYE€HUN YHMCIIOBBIX
BBIPQXEHUI, B TOM YUCJIE TP PEMICHNN IPAKTUUECKUX 3aa4.

Pemartp TekcToBBIE 331aUn apU(PMETHUECKHM CIIOCOOOM, UCIIONIb30BaTh TaOIUIIbl, CXEMBI,
YepTexXH, IPyrue CpeicTBa MPEICTaBICHUS JaHHBIX IPU PELICHUH 3a/1a4.

Pemate mnpakTMKO-OPHMEHTUPOBAHHBIE 3aJauM, CBSI3aHHBIE C OTHOIIEHHWEM BEJIWYMH,
IIPONOPLUOHATIBHOCTBIO BEIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIbTAThl PELICHUS 3a7a4
¢ Y4ETOM OrpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpUBAaEMbIX OOBEKTOB.

JlenumocTh.

Jloka3biBaTh M MPUMEHSTH MIPU PEIICHUH 3a]a4 MPU3HAKK I€TUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, mpu3Haku AEIUMOCTH CyMMBI M IPOU3BEACHUS 1IEJIBIX YHCET.

PacknaapiBaTh HAa MHOXHUTENN HATYpaJbHbIE YHCIIA.



CB00OOAHO OnEepUpoBaTh MOHATUAMU: YETHOE YHMCIIO, HEYETHOE YUCIIO, B3AaUMHO IPOCTHIE
YUCIIA.

Haxomute HamOonbmmii oOmMiA JeMWTEeNh M HAMMEHbIIEE OO0IIee KpaTHOE YHUCENl U
MCIIOJIb30BAaTh UX IIPU PEIICHUN 3a]a4, IPUMEHATh alroput™ EBkiuza.

OnepupoBaTb NOHATHEM OCTaTka IO MOJIYJIIO, NPUMEHATH CBOMCTBA CPABHEHHMH II0
MOAYJIIO.

Auredpanyeckue BbIpaKeHHUs

BripaxkeHus ¢ nepeMeHHbIMU.

Hcnonb3oBathk anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHHS y4eOHOTO MaTepuana.

Haxonute 3HaueHns1 OyKBEHHBIX BBIPKEHUH MTPH 3aJaHHBIX 3HAYEHUSX IEPEMEHHBIX.

Hcnonb30BaTh MOHATHE TOXJIECTBA, BBINOIHATH TOXKIECTBEHHbIE IPeoOpa3oBaHUs
BBIPAKCHU, JOKa3bIBaTh TOXKIECTBA.

MHOrousneHsl.

BoinonHATe npeobpa3oBaHus LEN0r0 BHIPAKEHUSI B MHOTOUYIEH MPUBEACHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BeimonuaTe neiicTBus  (ClOKEeHUE, BBIYMTAHUE, YMHOXKEHHE) C OIHOWIEHAMU M C
MHOTOWICHAMH, TMPUMEHATh (POPMYIIBI COKPAMIEHHOTO YMHOXEHHS (KBagpaT M KyO CYMMBI,
KBaJpaT U KyO pasHOCTH, pa3HOCTh KB3JPaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCIE IS
YIPOILEHUS BBIYUCICHUI.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOILEro MHOXHUTEINS, TPYNIHUPOBKU CllaraéMbIX, MPUMEHAS (OPMYIIbI COKPAIIEHHOTO
YMHOXEHHUS.

[TpumensaTh mnpeoOpa3oBaHMs MHOTOYIEHOB JJIsi pPELICHHS pa3IM4yHbIX 337ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU MTPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEHN ¢ HATypaJIbHBIMU MOKa3aTeNlsIMHU i1 IpeoOpa3oBaHus
BBIPAKCHU.

YpaBHeHHus! M HEPABEHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHSs MpaBmia Iepexona OT
UCXOJHOIO ypaBHEHUSI K pPaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS JM YHCIO KOPHEM
YpaBHEHHUS.

[TonGupath mpUMephI Map YUCE, IBISIOUIMXCS pellieHUeM JHHEHHOTO YPaBHEHUS C ABYMS
NIEPEMEHHBIMH.

Ctpouth B KOOpJIMHATHOM IUIOCKOCTH TpaQuK JHMHEWHOTO YpaBHEHUS C JByMS
MEePEMEHHBIMH, MOJIb3YACh IpaUKOM, TPUBOJUTH IPUMEPHI PEIIEHHS] YPABHEHHUS.

Pematps cucreMbl [BYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layM, WHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33/Jayd MOJyYEHHBIN
pe3yJbTar.

DOyHKIUHA

Koopaunate! u rpaduxmu.

N300pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allChIBaTh YHUCJIOBBIE TNPOMEXYTKH Ha
anreOpanyeckoM s3bIKE.

Otmedats B KOOpAMHATHOM TUIOCKOCTH TOYKH IO 3aJaHHBIM KOOPJAWHATaM.



DyYHKIUH.

CrpouTtsb rpaduku TUHEHHBIX ()YHKIHHA.

OnwuceiBaTh € MOMOIIBIO (YHKIMKA M3BECTHBIE 3aBUCUMOCTH MEXIY BEINYMHAMU:
CKOpPOCTb, BpEeMsl, PAacCTOSHUE, 1[€HA, KOJUYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTb, BpEMH,
00BbEM paboTHI.

Haxoauts 3HaueHne QyHKIMM 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MpeACcTaBiIeHUs M aHAIW3a WHPOPMALMHU, U3BIEKATh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonb3oBathk cBONCTBA (PYHKIMIH U1l aHan3a rpaMKOB peasIbHbIX 3aBUCUMOCTEN (HYJIU
(GyHKINHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYHKIIUH, MPOMEKYTKH BO3PACTAHHUS U YOBIBAHHS
¢yHKkuMM, HanboIbIIIee U HAUMEHbINee 3HAUCHHS (DYHKIINHN).

Hcnonb3oBate rpaduku i MCCIeI0BaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpPU pEIICHUU
3ajia4y U3 IPYrUx y4eOHbIX IPEIMETOB U peaibHOM JKU3HU.

K koHIty 00y4eHwust B 8 Kj1acce 00y4JarONIHICs MOTYIHT CICAYIONINE MPEAMETHBIC PE3YIIbTAThI:

Yuciia v BEIYMCICHUAS

HppanuonanbHbie yncia.

[ToHMMaTh ¥ MCTIOJB30BATh MPEICTABICHUS O PACIIMPEHUH YUCIOBBIX MHOMXKECTB.

CB00OOIHO ONEepUpOBaTh MOHATUAMHU: KBaJAPATHBIN KOPEHb, apu(METUUECKHUI KBaAPATHBII
KOpPEHb, MPPALMOHAIBHOE YMCIIO, HAaXOAWUThb, OLEHUBATh KBAJAPAaTHbIE KOPHU, UCHOJIb3YsS IpPHU
HEOOXOJUMOCTH  KaNbKYJSTOP, BBINOIHATH MPEOOpa3OBaHUSI BBIPAXKEHHUH, COJAEpKAIINX
KBaJ[paTHbIE KOPHU, UCTIOJIb3YysI CBOMCTBA KOPHEH.

Hcnonp30BaTh HadalbHbIE TPEACTABICHHS O MHOMXECTBE JEHCTBUTEIBHBIX YHMCEN IS
CpPaBHEHHMsSI, OKPYTJICHUS M BBIYHCICHUHN, M300pa)kaTh [EHCTBUTENBHBIE YUCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

Hcnonb3oBarh 3amucu OONBIIMX W MaJbIX YHCEN C TMOMOIIBI0 JECATUYHBIX Ipo0ed u
creneHeid ymcia 10, 3amuchIBaTHh U OKPYIJISATH YHCIIOBBIE 3HAYEHUS PEAIbHBIX BEIHYUH C
HCIIOJIb30BAHUEM Pa3HbIX CUCTEM MU3MEPEHUM.

JlenumMocCTh.

CB00OHO OTepUpOBaTh MOHATHEM OCTaTKa MO MOIYJIO, IPUMEHSTh CBONCTBAa CPAaBHEHUI
10 MOYJII0, HAXOUTh OCTATKH CYMMBbI M IPOU3BEACHUS 110 JAHHOMY MOJIYJIIO.

Auredpanyeckmne BbIPaKeHHUs

Jpo6HO-palinoHalbHbIE BRIPAKEHUSI.

Haxonuth monmycTuMple 3HaYCHUSI IEPEMEHHBIX B IPOOHO-PAITMOHATBHBIX BBIPAKEHHUSIX.

[IpuMeHATh OCHOBHOE CBOMCTBO pallMOHATILHOMN ApOOH.

BrimonusaTe mpuBeneHue anredpanveckux ApoOei Kk o0IieMy 3HaMeHaTelto, CIOXEHUE,
YMHOXEHHE, JIeIeHNE alredpandeckux ApoOeii.

BBITIOTHATE TOXKIECTBEHHBIE TPEOOPa30BaHUS PAIMOHATBHBIX BHIPAKCHUM.

[Ipumensaty mpeoOpa3oBaHMsl BBIPAXKEHUW JUIA PEIICHHWs] Ppa3IWYHBIX 3a7ad U3
MaTE€MaTUKH, CMEXXHBIX IIPEIMETOB, U3 PEaTbHON MPAKTUKHU.

Crenenu.

[IpuMeHATh TOHATHE CTENEHM C IEJbIM II0Ka3aTeeM, BBINMOJIHATh IpeoOpa3oBaHMs
BBIPAXKEHUM, COJIEPKALMX CTETIEHU C LETbIM MTOKA3aTEIEM.

WppaurionanbHble BEIPAXKEHUS.

Haxoauts nmomycTumble 3HAYE€HHMs] TMEPEMEHHBIX B  BBIPAXKEHUAX, COJEPIKAIIUX
apudMeTHIECKHe KBaIpaTHbIC KOPHHU.



BrimotHATE  peoOpa3oBaHus HMPPAIMOHAIBHBIX  BBIPAKCHHH, WCIIONB3Ysl CBOWCTBA
KOpHEH.

YpaBHeHus1 M HepaBeHCTBA

Pemate kBagpaTHbIEC ypaBHEHHUS.

Pemars 1poOHO-palioHalIbHBIE YPaBHEHHUS.

Pemate nuHElHBIE ypaBHEHHS C M[AapaMeTpaMy, HECIOXKHBIE CHUCTEMbBl JIMHEHHBIX
YPaBHEHUU C IapaMETPaMH.

[IpoBoaUTh HCCIIENOBAaHUS YPABHEHUIN U CUCTEM YPAaBHEHUW, B TOM YHUCIIE C IPUMEHEHHEM
rpaduyeckux mpencTaBieHU (yCTaHABIMBATh, UMEET JM YpaBHEHUE WUJIUM CUCTEMa ypaBHEHUU
pELIeHus, €CIIU UMEET, TO CKOJIBKO, U IPOYEE).

[lepexoauth OT cOBECHOH (GOPMYTUPOBKM 337a4u K €€ anreOpandeckod MOAETH C
MOMOILIBI0  COCTaBJICHUS YPAaBHEHUS WJIM CHUCTEMbl ypaBHEHWI, HWHTEPIPETHUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M TIOJYYCHHbIN PE3yINIbTaT.

[TprMeHsTh CBOICTBA YMCIOBBIX HEPABEHCTB ISl CPAaBHEHUSI, OLICHKH, PELlaTh JIMHEIHbIE
HEpaBEHCTBA C OJHOM TEPEMEHHOW M WX CHCTEMBI, JaBaTh Tpa(pHUUECcKyl0 HIUTIOCTPALUIO
MHOECTBA PELICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[lormmath ¥  WCHONB30BaTh (YHKIMOHAIBHBIC TIOHATHUS W S3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE O003HAYEHUS), ONPENCISITh 3HA4eHHWE (PYHKIMU 10 3HAYCHUIO apryMEHTa,
OTIpeIeNIATh CBOMCTBA (pyHKIMHU 1O €€ TpaduKy.

Ctpourts rpaduku QyHKININ , OMUCHIBATH CBONCTBA YHCIOBOM (QYHKIHH 110 €€ rpaduKy.

K xoniy o0y4yenus B 9 ki1acce 00y4yaromuiicst MOIyYUT CICAYIONMINUE TPEAMETHBIE PE3YIbTaThI:

Yucsia v BbIYUCICHUSA

CB0OOOIHO omepuUpoBaTh MOHATHIMH: KOPEHb N-H CTEMEHH, CTENEHb C PalMOHATBHBIM
MoKaszaTesieM, HaxOJIWUTh KOpPeHb N-U CTENeHW, CTENEeHb C pPAIMOHAIBHBIM TIOKa3aTelieM,
UCIIONIB3YSl TPU HEOOXOIMMOCTH KaIBKYJISTOP, MPUMEHATh CBOWCTBA KOPHS N-H CTENEHH,
CTEINEHU C PALIMOHAJIBHBIM TTOKA3aTeJIEM.

Hcnonb30BaTh MOHATHE MHOXKECTBA JEHCTBUTENIBHBIX YHCEN MPU PEIICHUH 3a/]ad,
MIPOBEICHUH PACCYKICHHUH U I0Ka3aTEIbCTB.

CpaBHUBaTh W YHOPAIOYHBATH JCUCTBUTENBHBIC YHCIA, OKPYIJIATH JEHCTBUTEIHHBIE
YHCIIA, BHIOJIHATH IPUKUIKY Pe3yJIbTaTa BEIYMCICHHUH, OLIEHKY YHCIIOBBIX BBIPAXKEHUH.

Auredpanyeckune BbIPaKeHHUs

CBoOOMHO oOmMEpUpOBaTH TOHITHEM KBAJPAaTHOTO TPEXWICHa, HAXOIUTh KOPHHU
KBaJpaTHOI'O TPEXUJICHA.

PackitanpiBath KBaApaTHBIM TPEXUIIEH HA IMHEMHBIE MHOKHUTEIH.

YpaBHeHUs M HEPABEHCTBA

Pemate nuHeliHbIC W KBaJpaTHBIC ypaBHEHUS, YpaBHEHHU, CBOASIINECS K HUM, TPOOHO-
palMoHaIbHBIC YPaBHEHUS.

Pemiate HecnokHbIE KBaIPATHBIE YPABHEHUSI C TAPAMETPOM.

Pemiate nuHelHbIE HEpPaBEHCTBA, KBaJ[paTHbIE HEPABEHCTBA, MWCIOIb30BaTh METO[
MHTEPBAJIOB, U300pakaTh pellieHUE HEPaBEHCTB Ha YHCIOBOW MPSMOM, 3alKMCHIBATh PELICHHUE C
ITOMOILIBK0 CUMBOJIOB.

Pemiate cucteMbl OByX JUHEHHBIX YpaBHEHHH C JABYMsI MEPEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHUH, B KOTOPBIX OJJHO YPaBHEHUE HE SIBJIACTCS JIMHEUHBIM.

Pemats HECI0KHBIE CUCTEMBI HETMHEWMHBIX YPAaBHEHUH C TapaMETPOM.



[IpumMeHATh  MeTOABI  PABHOCWIBHBIX  MpeoOpa3oBaHUl, 3aMEHbl  IEPEMEHHOM,
rpadu4ecKoro MeToia Mpy peleHNH ypaBHeHU! 3-i u 4-i cTeneHeil.

Pemate cucreMpl JIMHEMHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pakaTh pEIIEHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSAMOH,
3aIAChIBATh PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemats ypaBHEHHMS, HEpaBEHCTBA U HX CHUCTEMBI, B TOM YHCJIE C OIPAHUYECHUIMH,
HaIpHUMep, B LIEIbIX YHUCTIax.

ITpoBOAMTH HCCIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKux IpeAcTaBiIeHui (yCTaHaBIMBaTh, UMEET JIM YypaBHEHHME MJIM CHCTEMa ypaBHEHUH
pELIeHus, €CIIM UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate TekcToBble 3amauM  anreOpandecKMM CHOCOOOM C TOMOIIBIO COCTaBJICHUS
YPaBHEHHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh  ypaBHEHHs, HEpPaBEHCTBA M HUX CHCTEMbl JJI  COCTaBJICHUSA
MaTeMaTUYeCKON MOJENIM PEeabHOM CUTyallud WIM NPUKIAJHON 3a1ayd, UHTEPIPETHPOBATH
[IOJIyYEHHBIE PE3YJIbTAThl B 3aJTAaHHOM KOHTEKCTE.

YucnoBble MOCIEI0BATEILHOCTH H NIPOrPeCcCUH

CB0060HO OnepUpOBaTh MOHATUAMU: 3aBUCUMOCTb, (QYHKIMS, rpaduK QyHKIMHU, TpsMast
IPONOPLUMOHAIBHOCTb, JIMHEHHas (yHKUMsA, oOpaTHas MNPONOPLHOHAIBHOCTh, Hapadoia,
runepooa, KyCoOuYHO-3aJaHHast PyHKIHUS.

HccnenoBath (yHkiuio no e€ rpaduky, ycTaHaBIMBaThb CBOMCTBAa (yHKIMH: 001acTh
OINpeNieNIeHusl, MHOXKECTBO 3HAueHUH, HyaM (QYHKIUM, TPOMEXYTKH 3HAKOMOCTOSHCTBA,
IPOMEXYTKH BO3pACTaHUsl U YObIBaHHUSA, YETHOCTh U HEUETHOCTh, HaMOOJbIIEE U HAaUMEHbBIIIEE
3HAUEHUsl, aCUMIITOTHI.

Pacno3HaBath  KBajgpatuuHyro (QyHKIUIO 10  (Gopmysae, NPUBOIUTH MPUMEPHI
KBaJPaTUUHBIX QYHKLUI U3 peabHOMN KU3HU, PU3UKHU, TEOMETPHH.

Onpenensatb mNojoKeHUWE Trpaduka KBaJpaTUUHOM (YHKIMU B 3aBUCUMOCTH OT €€
KOA((HUIINEHTOB.

CrpouTth rpaguk KBaJpaTUYHON (YHKIMHU, ONMUCHIBATh CBOWCTBA KBAPATUYHON (HYHKIIUU
1o e€ rpauky.

Hcnonp30BaTh CBOMCTBA KBaAPATUUHON (PYHKIIMH JUIs PEIICHUS 3a1a4.

Ha npumepe kBagpatuuHoil pyHkumu crpoutsh rpaduk Gynkmmu y =af(kx + b) + ¢ ¢
NOMOIIBI0 IpeoOpa3oBanmii rpaduka pyHkmn y=F(x).

WNnmtocTpupoBaTh ¢ MOMOIIBIO Tpaduka peaqbHYyI0 3aBUCUMOCTh HJIM IPOLECC MO MX
XapaKTepUCTHKAM.

ApudmMernyeckasi ¥ reoMmeTpu4YecKasi Iporpeccuu

CBoOOHO omepupoBaTh MOHATHSAMH: TOCJIEIOBATENbHOCTh, apupMeThdyeckas |
reoMeTpHUeCcKasl IPOrpeccuu.

3amaBaTh TOCJIEIOBATEILHOCTH PAa3HBIMU CIOCOOAMHU: OIMMCATEIbHBIM, TAaOJIUYHBIM, C
MOMOIIbIO (OPMYJIBI N-TO YJIeHa, PEKYPPEHTHBIM.

BbINONHATE BBIMMCICHHUS C MCIIONB30BaHHEM (OpMYNT N-TO WieHa apuPMeTH4ecKoil u
F€OMETPUYECKOU TPOTrPECCUi, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON IJIOCKOCTH.

Pemarp 3agaun, cBA3aHHBIE C YMCIOBBIMH IOCJIEI0BATEIBHOCTSIMHM, B TOM YHCIE 3a7a4d
U3 pealbHOM KU3HU (C HCIOIB30BAaHUEM KaIbKYISTOPa, IU(POBBIX TEXHOIOTHA).



Pacrio3HaBaTe ¥ IPUBOAUTH MPUMEPHI KOHEUHBIX U OECKOHEUHBIX IOCIIEI0BATEILHOCTEH,
OrpaHUYECHHBIX IIOCJIEI0BATEIIbHOCTEM, MOHOTOHHO BO3pacTaroux (yObIBaromux)
MMOCJIEJOBATEIHHOCTEH.

NMeTp mpeiCTaBIICHHE O CXOJAMMOCTH TOCIEIOBATEIBHOCTH, YMETh HAXOJUTh CyMMY
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM IIPOTPECCHH.

HpI/IMeHHTB MECTO/L MaTeMaTPI‘ICCKOfI I/IHI[yKI_II/II/I HpI/I peH_ICHI/II/I 3a1a4.



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Kourposbubie IIpakTHyeckue
NpOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 YUCJIA U BBIUMCJIEHU L. 1 1 bubmmoreka [IOK
ParponanbsHble ynciia (IOBTOPEHHUE) https://m.edsoo.ru/77e09b13
5 OYHKIWN. KoopauHatel 1 17 1 bubmmoreka [IOK
rpaduku. OyHKINN https://m.edso0.ru/77e09b13
3 AJITEBPAMYECKUWE BbIPAXKEHUSI. 7 bubmuorexa [JOK
BeipaxkeHus ¢ nepeMEeHHBIMH https://m.edso0.ru/77e09b13
4 YPABHEHI/I}UI N CUCTEMBI 10 1 bubmuorexa [JOK
YPABHEHMUM. Jluneiinbie ypaBHEHUS https://m.edsoo.ru/77e09b13
5 UM CJIA 1 BBIUUCJIEHUSA. Crenens ¢ 6 bu6mmorexa [IOK
HaTypaJIbHBIM [TOKa3aTelIeM https://m.edso0.ru/77e09b13
6 AJITEBPAMYECKUE BbIPAXKEHUAI. 93 1 bubmuorexa [JOK
MHoro4neHbt https://m.edsoo.ru/77e09b13
- AJITEBPAMYECKUE BbIPAXKEHUAI. 14 1 bubmuorexa [JOK
DopMyIIbI COKPAIIEHHOTO YMHOXKCHUS https://m.edso0.ru/77e09b13
bu6mmoreka [IOK
8 YUCJIA U BBIYMCJIEHUSL. Jenumocth 10 https://m.edso0.ru/77e09b13
. bubnuorexa [IOK
) OYHKIMN. Tunefitast by 10 ! https://m.edsoo.ru/77e09b13
YPABHEHUWS U CUCTEMbI
10 YPABHEHUWI. CucTems! THHEHHBIX 14 1 Bu6miorexa LIOK

yYpaBHEHUNU

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



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

11 [ToBTOpenwue, 0600mIeHNE, 3 bubmuoreka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/77e09b13
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



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

8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pOBbHIE)

Ne i/ Konrpouabnbsie IIpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI

1 AnrebpanyecKue BhIpaKECHUS. 21 5 bubnuoreka
Anrebpanueckas 1poob LIOK https://m.edsoo.ru/7f417af8

2 Uucna u Beruncienus. KBaaparusie 18 2 bubanoreka
KOpHH LIOK https://m.edsoo.ru/7f417af8

3 YpaBHeHus u HepaBeHCTBA. KBagpaTHbie 11 1 bubnuoteka
ypaBHEHUS LIOK https://m.edsoo.ru/7f417af8

4 AnreGpanyeckue BhIpaXeHHs. 7 1 bubnuoreka
KBagpatHeiii TpEXUIeH LIOK https://m.edsoo.ru/7f417af8

5 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 11 1 bubnuoreka
ypaBHCHHIA LIOK https://m.edsoo.ru/7f417af8

6 VYpaBHEHUS U HEPABEHCTBA. 16 1 bubnuoreka
HepaBeHctpa LIOK https://m.edsoo.ru/7f417af8

7 UYucna u Beruncienus. CTeneHp ¢ UebIM 5 1 bubnuoreka
nokasaresieM IOK https://m.edsoo.ru/7f417af8

8 Oynkunn. OCHOBHbBIE TOHATUS 2 bubmaorexa
ITOK https://m.edsoo.ru/7f417af8

bubnnoreka
d PymKumy. HuCn0BLIE QyHKIMA 3 LIOK https://m.edsoo.ru/7f417af8

bubnuoreka
10 [osropenme i 0bodmenne 8 1 ITOK https://m.edsoo.ru/7f417af8

OBUIEE KOJIMYECTBO YACOB I10 102 10 0

[NPOT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
Konrpoabubie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
bub6numoreka [IOK
1 OYHKIUN 25 1 https://m.edsoo.ru/133deaba
) YPABHEHUWA 1 HEPABEHCTBA. 15 1 bubmmorexa [JOK
KBanparHbie HepaBeHCTBa https://m.edsoo.ru/133deaba
3 YPABHEHNA 1 HEPABEHCTBA. o5 1 bubnuoreka [IOK
YpaBHEHUS, HEPABEHCTBA U MX CHCTEMbI https://m.edsoo.ru/133deaba
4 UMCJIOBBIE [TOCJIEAOBATEJIBHOCTU 25 1 bubnnorexa [JOK
U TTPOI'PECCHUUA https://m.edsoo.ru/133deaba
AJITEBPAMYECKUWE BBIPAXKEHU . bubmmoreka [JOK
3) 12 1
CrerieHb ¢ pallMOHATBHBIM ITOKa3aTeIeM https://m.edsoo.ru/133deaba
6 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 34 1 bubnmorexa LIOK
3HAHHUH https://m.edsoo.ru/133deaba
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 6 0



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-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» Anre6Opa; yriryosieaHoe ooydenue, 9 kimace/ Makapsrues FO.H., Munnrox H.I'., Hemkos K.I.
u 1p., AkronepHoe odmiectBo «M3narensctBo «lIpocBemenue»

Anrebpa; 8 kinacc/ MaxkaperaeB F0.H., Munarok H.I'., Hemkos K.W. u np., AkunonepHoe
obuiectBo «M3narenscTBO «lIpocBenienue»

Anrebpa; 7 knacc/ MaxkapsiueB FO.H., Munatok H.I'., Hemikos K.W. u np., Akurionepaoe

obmectBo «M3natenscTBO «IIpocBemnieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Toypounsie pa3paboTtku 1o anredpe. 7 kiacc:nocodue ans yuurens / A.H.Pypykun. - 6-e uzn. -
M.BAKO
[Toypounsie pa3pabotku 1o anredpe. § kinacc:nmocodue ans yuurens / A.H.Pypykun. - 3-e uzn. -
M.BAKO
[Toypounsle pa3paboTku 1o anredpe. 9 knacc:nocodue it yuutens / A.H.Pypykun. - 3-e usz. -
M.BAKO

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






