MHUHUCTEPCTBO MPOCBEUEHUA POCCUACKON ®EJAEPAIIUA
MunucrepcTBo o0pazoBanusi OpeHOyprckoi odaacTu
MyHununajbHoe o0pa3oBaHue AJIeKCAaHAPOBCKUI pailoH OpeHOyprckou

odJacTu

MBOY "Adaposckaa COLI"

YTBEPX/IEHO

PykoBonurens OO

Axmurynosa JI. M.
ITpukas Ne 25 ot «31»
aBrycra 2023 .

PABOYASI IPOTPAMMA
(ID 503611)

YueOHOro Kypca «AJredpa»

U1 oOydJaromuxcs 7-9 Kinaccos

Adpaposo 2023






HOACHUTEJIBHAS 3AIINCKA

Anrebpa sIBISETCS OJJHUM U3 OMOPHBIX KyPCOB OCHOBHOTO 00IIIET0 00pa30BaHUS:
OHa o0ecreunBaeT U3y4eHUE APYTUX JUCHUIUINH, KaK €CTEeCTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO ITUKJIOB, €€ OCBOEHHE HEOOXOAMMO JIJIsl MPOJAOTIKEHUS 00pa30BaHUs U
B TOBCEIHEBHOW >XM3HM. Pa3BuTHe y OOy4alOIIMXCS HAay4YHBIX MPEACTAaBICHUU O
MPOUCXOXKJIECHUU M CYIIHOCTH aireOpanyeckux aOCTpakiuif, croco0e OTpa)KeHUs
MaTeMaTU4eCKONM HAyKOW SIBJICHUH M TPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTU4eCKOr0o MOJIETUPOBAHUS B HAYYHOM MTO3HAHUU U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHUIO HAYYHOT'O MUPOBO33PEHUS U KQUECTB MBIIIUICHUS, HEOOXOUMBIX JIJIS
aJlanTaluu B COBpeMeHHOM g poBoM ob1ecTBe. M3yuenue anredpsl odbecrieunBaet
pa3BuUTHE yMEHUs HaOJI0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TPeOyeT
KPUTUYHOCTH MBIIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOU
JEeUCTBHUST M BBIBOABI, (popMynupoBaTh yTBepxkacHUs. OCBOCHHE Kypca aireOpsl
obecrieurBaeT pa3BUTHE JIOTHUYECKOTO MBIIUICHUSI OOYYAIOUIUXCS: OHU HCIOJIB3YIOT
JNEyKTUBHBIC M WHIYKTUBHBIE pacCyXACHHUs, OO0OOIICHWE U KOHKPETH3AIUIO,
abctparupoBanne u ananoruto. OOyueHue anreOpe mnpesarnosaraeT 3HAYUTEIbHBIN
00BEM CaMOCTOSITEIBHOM JEATEIbHOCTH 00YYalOIMXCsl, IIOATOMY CaMOCTOSTEIIBHOE
pelIeHue 3a7a4 ABISeTCs peajnu3alnuei 1esITeIbHOCTHOTO MPUHIUIA 00 yYeHHUS.

B ctpykType mporpammel yaeOHOro Kypca «Anredpa» Ajis OCHOBHOTO OOIIETO
o0pa3oBaHHs OCHOBHOE€ MECTO 3aHHMAIOT COJEPKATEIbHO-METOIUYECKUE JIMHUU:
«Yucrna W BBIYUCIHCHUS», «AJTreOpandecKkue BBIPAXKEHUS», «YpaBHEHUS U
HepaBeHCTBay», «DyHkuun». Kaxzaas u3 3Tux coaepKaTeabHO-METOAUYECKUX JTUHUM
pPa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOAEHCTBYS C IPYTUMHU
ero JuHUAMH. B Xoze wu3yueHus ydeOHOTO Kypca OOY4YarOIIMMCS TMPUXOIUTCS
JIOTUYECKU PacCyKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CcBs3M ¢
STUM B TPOrpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKHW, TPEACTAaBIECHHBIE BO BCEX OCHOBHBIX pa3/eliaX MaTeMaTUYECKOTrO
oOpa3oBaHUsS W  CHOCOOCTBYIOIIME  OBJIQJICHHIO  OOyYarOIIUMHUCS  OCHOB
YHUBEpPCAJIBHOTO MaTeMaTU4yecKoro s3bika. ColepkaTeabHON U CTPYKTYpHOU
OCOOEHHOCTBhIO Y4eOHOro Kypca «Anredpa» SBISETCA €ro HWHTETPUPOBAHHBIN
XapaxkTep.

Coneprxanue TMHUU «Yucaa 1 BBIYUCICHUS CIIY>KUT OCHOBOM IS TaJIbHEUIIIETO
M3YYCHHUS MAaTEMATHUKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYYaIOUIUXCSI JIOTHYECKOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHHS TIOJIb30BATHCS QITOPUTMaMHU, a TaKKe
MPUOOPETCHHUIO MPAKTHYECKUX HABBIKOB, HEOOXOJUMBIX JJIsSi TIOBCETHEBHOM KU3HHU.
Pa3BuTHe MOHSATHS O YKCJIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsS CBSI3aHO C
pallMOHATILHBIMU U UPPALIMOHAIBHBIMU YUCIAMU, (POPMHUPOBAHUEM MPECTABICHUIH O
JNEUCTBUTEIIBHOM 4YHCIIE. 3aBEPIICHUE OCBOCHUS YHUCIOBOM JIMHUHA OTHECEHO K
cpeaHeMy o01ieMy 00pa3oBaHHUIO.



CopeprxaHue IByX anre0OpandecKux JUHUNA — «AJIreOpanyeckue BhIPAKEHU» U
«YpaBHEHHsSI W HEPABEHCTBAa» CHOCOOCTBYET (HOPMHUPOBAHHMIO Yy OOyYaroIUXCs
MaTeMaTUYeCcKOro ammapaTta, HeoOXOJIMMOIo [Jjsi pEelIeHHs 3ajJady MaTeMaTUKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3oBaHMs Y4eOHBIM MaTepuan TPYNIUPYETCSs BOKPYT PALMOHAIBHBIX
BBIpAKEHUU. AJsreOpa AEMOHCTPUPYET 3HAUEHHME MAaTE€MaTUKH Kak s3bIKa s
MOCTPOEHUSI MAaTEMAaTHUYECKUX MOJIeNIeH, OMMCAaHUs IPOLECCOB U SIBIIEHUN peaTbHOTO
Mupa. B 3amaum oOydeHuss anreOpe BXOIAT TakKKe JajbHEHIIee pa3BUTUE
QITOPUTMUYECKOTO MBIILIEHUS, HEOOXOIMMOIo, B YaCTHOCTH, JUIsl OCBOCHHS Kypca
UHPOpPMATUKK, W  OBJAJCHUE  HaBbIKAMHM  JIEAYKTUBHBIX  PacCy>KJIEHUH.
[IpeoGpa3zoBaHrue CHUMBOJBHBIX (OPM CHOCOOCTBYET PpAa3BUTHUIO BOOOpPAKEHUS,
CIOCOOHOCTEN K MaTeMaTH4YE€CKOMY TBOPUYECTBY.

Copepxxanve (yHKUMOHAIBHO-TPAPUUYECKON JIMHUM HAIEJICHO Ha MOJTy4YeHue
oOy4JaromuMHCs 3HAaHUN 0 PYHKIMAX KaK BaKHEHIIed MaTeMaTUUYeCKON MOAeNn 1Jis
ONMMCAHMSI M MCCIEIOBAHUSI Pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B MPUPOJE U
oOmectBe. M3yyenune martepuana criocoOCTBYET Pa3BUTHIO y OOYYAIOIIUXCS YMEHHS
UCIIOJIb30BaTh Pa3IMYHbIC BbIPA3UTEIbHBIE CPEICTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMUECKHE, Tpaduueckre, BHOCUT BKJIAJ B (OPMHUPOBAHUE MPEACTABICHUN O
POJIM MaTEMATUKU B Pa3BUTUU IIUBUIU3ALUUA U KYJIBTYPHI.

CornacHo yueOHOMY TUTaHy B 79 Kjiaccax uzydaercst yueOHbIN Kypc « Anredopay,
KOTOPBIM BKJIIOYAET CIEAYIOIINEe OCHOBHBIE pasfeibl coaepxkaHus: «Yucna u
BBIUUCIICHUS», «AJreOpanyeckue BBIPAXKEHUS», «YPABHEHHS W HEPABEHCTBAY,
«DYHKIHWY.

Ha m3ydenne yueOHOTO Kypca «Anredpa» orBogutcs 306 dacoB: B 7 Kiacce —
102 4gaca (3 yaca B Henento), B 8 kinacce — 102 yaca (3 yaca B Heeno), B 9 kinacce —
102 yaca (3 yaca B HezelIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BIYUCTCHUSA

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0]] OT OJTHOM (hOpMBI 3aTUCH IpoOeit
K apyroil. IloHATHE palMOHAIBHOTO YHWCIIA, 3alUCh, CPABHEHHE, YHOPSAIOYMBAHHE
pallMOHAJIBHBIX Yuceld. ApudmeTnyeckue NEUCTBUS C palMOHAIBHBIMU YHCIIAMHU.
Pemenue 3a1a4 U3 peaibHON NPAaKTUKU HA YacTH, Ha JPOOH.

CreneHp ¢ HaTypaJbHBIM IIOKa3aTelIeM: OIpejaesieHne, mpeodpa3zoBaHue
BBIPQ)KEHUU HAa OCHOBE ONpe/eNIeHHUs, 3amuch OOJbIIMX yucend. [IpoleHTsl, 3anuch
IPOILICHTOB B BHJE APOOU U JpoOU B BUJE MPOIEHTOB. TpU OCHOBHBIC 3aJlayd Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpuMeHeHne MpU3HAKOB JIEIUMOCTH, PA3JIOKECHUE HA MHOKUTEIN HATYpaJbHbIX
YHUCEN.

PeanbHple  3aBucMMoOCTM, B TOM  4YHCJIe mOpsmas W oOpaTHas
IPOMOPUMOHATBHOCTH.

AJireOpanvecKme BbIpasKeHHU s

[lepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHUS C MEepeMEeHHOW. JlomycTumble
3Ha4YEeHUsS! NepeMeHHbIX. lIpencTraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B BHJIE
dopmynbl. Beruncnenus no dopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJIECTBEHHO  paBHBIE BBIPAXKEHUS, TMpaBuUja MOpeoOpa3oBaHUs CYMM U
IPOU3BEICHHM, MPaBUIIa PACKPBITUS CKOOOK U MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHownensl 1 MHorowieHsl. CrTeneHb MHorouwieHa. ClOeHHe, BhIUMTAHUE,
YMHOKE€HUE MHOTOWJIEHOB. DOpMyIibl COKpAIIEHHOTO YMHOKEHUS: KBaApaT CYMMBbI U
KBaApar pazHocTu. PopMysna pa3HOCTU KBaAparoB. Pa3nokeHre MHOrOWICHOB Ha
MHOHUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEeHb YypaBHEHHS, IMpaBUja MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeiiHOE ypaBHEHHE C OJHOW IEPEMEHHOW, YHCIO KOPHEH JIMHEUHOTO
YpaBHEHHUSI, PEIICHUE JUHEHHBIX YpaBHEHUN. COCTaBlI€HUE YPABHEHUN MO YCIOBUIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C TIOMOLIBI0 YPABHEHUM.

JluneiitHOE ypaBHEHHE C ABYMS MEpeMEHHBIMH M ero rpaduk. Cuctema aByX
JIMHEMHBIX YpPaBHEHUN C JBYMs II€pEMEHHBIMH. PelieHue cucreM ypaBHEHUU
criocoOoM moJicTaHOBKU. [IpuMepbl penieHrs TEKCTOBBIX 3aj/lad ¢ MOMOIIBIO CUCTEM
YPaBHEHHM.

DOyHKIUA



Koopaunata Toukn Ha mpsmoil. UHCIIOBBIE NMPOMEXYTKU. PaccTosHue Mexay
JIBYMsI TOYKaMHU KOOPAMHATHOM NPAMOM.

[IpssMmoyronbHas cuctema koopauHat, ocu OX u Oy. Abciucca 1 opiMHaTa TOUYKU
Ha KOOpJAMHATHOU miuockocTH. [Ipumepsl rpagukoB, 3ajaHHbIX Gopmyaamu. YteHue
rpadukoB peanbHbIX 3aBUucuMocTell. [lonsitue pynkuuu. I'papuk pynkuuu. CBoiicTBa
¢ynkuuit. Jluneitnas ¢pynkuus, e€ rpaduk. I'padux pynkuuu y = |x|. I'paduueckoe
peLIEeHUE JTUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHEHUM.

8 KUIACC

Yuciia ¥ BBIYUCTCHUSA

KBaapartubiii kopenb u3 uucina. IloHarue 00 wuppalMOHAIBLHOM YHCIIE.
JlecaTuunbie TPUOIIDKEHUST UppalMoOHANbHBIX uyucen. CBoicTBa apuMeTHUECKUX
KBa/IPATHBIX KOPHEH U WX MIPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BRIPAKCHUN U
BBIUHCJIEHUSIM. J|elICTBUTENIBHBIE YHCIIA.

Crenens ¢ 1eabpIM NOKazaTesneM U €€ cBoiictBa. CTaHIapTHas 3alMCh YUCTA.

AnrebGpanyeckue BolpakeHUusI AJiredpanyecKue BbIpakeHust

KBanpartHbiil Tp€XUsieH, pa3iokKeHUE KBaAPATHOIO TPEXUJICHA HA MHOKUTEH.

AnrebGpanueckass ApoOb. OCHOBHOE CBOWCTBO aireOpamdeckoil JIpoOwu.
CnoxxeHue, BBIYUTaHHE, YMHOXEHHUE, JICJIEHHE alreOpandyeckux JApoOeil.
PanronanbHbie BRIpXKEHUS M KX TTPeoOpa3oBaHUE.

VYpaBHEHMS U HEpaBEHCTBAY pABHEHHMS U HEPAaBEHCTBA

KBagpatnoe ypaBHeHue, ¢popMyia KOpHEH KBaJpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHEHHM, CBOASAIIMXCS K JUHEHHBIM U KBaJApaTHbIM. [Ipocreimue
JIpOOHO-pAIlMOHANIBHBIE YPABHEHHS.

['paduueckas mHTEpIIpeTallusl ypaBHEHU C JBYMSI TIEPEMEHHBIMU U CHUCTEM
JIMHEWHBIX YPAaBHEHUM C JBYMs MEpeMEHHbIMH. I[Ipumepsl penieHus cucrem
HEJIMHENWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CrioCOOOM.

HUucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OIHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHEHWHBIE HEpPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JINHEIHBIX HEPABEHCTB C OJJHON NMEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne dynkmmu. O6IaCTh ONPENENECHUS W MHOKECTBO 3HAYCHUN (DYHKITUH.
CriocoOsb1 3amanus (QyHKITHA.

I'padux ¢yskmuu. Urenue cBocTB ¢yHKimu mo e€ rpaduky. [Ipumepsr
rpadukoB GYHKIIHHA, OTPAKAIOMINX PEaTbHBIE TIPOIECCHI.



ODYHKIMY, ONUCHIBAOIINAE TPSMYIHO H  OOpaTHYIO MPOMOPIIMOHAIBHBIE
3aucuMocTH, ux rpabuxu. yskuun y = x2, y = x3, y = \x, y=|x|. ['paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHECHUU.

9 KUIIACC

Yucjia ¥ BIYUCTCHUSA

PanyionanbHble 4ucia, UppallMOHANbHBIE YHWCIA, KOHEYHbIE M OECKOHEUHbIC
JeCATUYHbIE PpoOU. MHOXKECTBO IEUCTBUTEIBHBIX YUCE, IEUCTBUTEIBHBIC YUCTIA KaK
OCCKOHEUHbIE JecATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKE€CTBOM JICMCTBUTENBHBIX YUCEI U KOOPJIMHATHOM MPAMOIA.

CpaBHeHue  JCHUCTBUTENIBHBIX  4YHCeNd, apudmeThyeckue  JIEUCTBUS  C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 0OBEKTOB OKpYXAIOIIEr0 MHpPA, JJIUTEILHOCTh MPOIECCOB B
OKpPY’KaroIIeM MHpE.

[TpubnmmxEHHOE 3HAYCHWE BEIWYWHBI, TOYHOCTHh NpHOIMKeHus. OKpyrieHue
yuces. [Ipukuika u oleHka pe3yabTaToB BHIYMCICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHuE. PenieHrue ypaBHEHUH, CBOSIIIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. PelieHue ypaBHEHHM, CBOISIIUXCSA K KBaJApaTHBIM.
bukBagpaTtHoe ypaBHeHue. [IpuMepsl pemieHus ypaBHEHHM TPEThE W UYETBEPTOU
CTEIIEHEN PA3JIOKEHUEM Ha MHOKUTEIHU.

Pemenue napoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3aaad
anredpandyeckiuM METOJIOM.

VYpaBHeHUEe ¢ OByMs MEpEMEHHBIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEWHBIX YPABHEHUU C JBYMs MEPEMEHHBIMHU. PellleHHe CUCTeEM ABYX YpaBHEHH,
OJIHO W3 KOTOpPHIX JIMHEHHOE, a Jpyroe — BTOpoi cremeHu. [ 'padudeckas
UHTEpIIpETalysl CUCTEMBbl YPAaBHEHUH C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CrioCOOOM.

HUucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEWHBIX HEPABEHCTB C OJHOW IepeMeHHOW. Pemenue cucrem
JIMHEMHBIX HEPABEHCTB € OJHOM nmepemeHHOW. KBsaaparHele HepaBeHCTBA.
I'paduueckass wHTEpHpeTansi HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMH.

OyHKINM PYHKIUA

KBagpatnunas ¢yskmus, e€ rpaduk u cBoiictBa. [lapabona, KOOpIHUHATHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MapaOOIIhI.

I'paduxu Gpyrkmumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = [x| , u ux
CBOMCTBA.



HucnoBble  mociaenoBaTeIbHOCTUYUMCI0BBIE  MOCIEI0BATEIbHOCTH U
nporpeccuu

[loHsiTHE 4YUCIOBOM IOCIENOBATEIBHOCTUA. 3aJaHUE IOCIEHOBATECIBHOCTU
pEKyppeHTHOI popMynoi u Gopmysoit N-ro uieHa.

Apudpmernyeckas U reomeTpuyeckas mnporpeccur. DopMmynbl N-ro 4YieHa
apu(pMETHUYECKON U Fr€OMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX N YJIEHOB.

N300paxkeHne 4ieHOB apu(METHYECKOM U TEeOMETPUYECKOM Mporpeccuit
TOYKAMU Ha KOOPAMHATHOM IUIOCKOCTHU. JIMHEHMHBIM M DKCIIOHEHIMAJBHBIM POCT.
Ci1oHBIE IPOLICHTBHI.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJibTaThl OCBOCHUS IPOrpaMMbl y4eOHOT0 Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) naTprnoTuyeckoe BOCIUTAHME:

IPOSIBJIEHUEM MHTEpECA K NPOILIJIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMATUKOB U POCCUMCKOMN
MAaTE€MAaTHUYECKON IIKOJbI, K UCIIOJIB30BAHUIO 3THX JTOCTHKEHHUI B JPYTHMX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHUHA W peaju3allid ero
npaB, IPEICTABICHUEM O MAaTEMAaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBJICHUH, MpOIEAYp TPaKJAHCKOro oOIIecTBa (HarpuMmep, BHIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX NpoOIeM, CBA3aHHBIX C
IPaKTUYECKUM IPUMEHEHHEM TOCTUKEHUI HAYKU, OCOBHAHUEM BaKHOCTU MOPAJIBHO-
ATUYECKHUX MPUHILIMUIIOB B AEATEIbHOCTU YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM HA AaKTUBHOE Yy4YacTHE B PEUNIEHUUM NPAKTUYECKUX 3ahad
MaT€MAaTHYE€CKON HANpaBJIE€HHOCTH, OCO3HAHMEM BaXXHOCTH MAaTE€MAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HM [IJIs YCHEIIHOW Mpo¢heCCHOHATBHON
NESTENBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM HHIMBHUAYATbHOM TPACKTOPUH OOpa30BaHUs W KU3HEHHBIX TUJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJlad, pEIIeHUuH, pacCyKICHWH, YMEHHUIO BHJIETh
MaTeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HBIX
IIPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
oOmiecTBa, TMOHUMAaHHEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeI0BEeUeCKOM
NEATEeNIbHOCTH, 3TAanoB €€ pa3BUTHS M 3HAYMMOCTH [JIs Pa3BUTHUSI LIUBUIN3ALINM,
OBJIQJICHUEM S3BIKOM MAaTeMaTHKH M MaTEMaTHUYeCKOW KyJIbTypOoM KakK CpEICTBOM
MO3HAHUS MUpPA, OBJAJACHUEM NPOCTEUIIMMHU HABBIKAMU HCCJIEAOBATEIBCKOM
NEATEIbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (GopMHUpPOBaAHHME KYJbTYPbl 3A0POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TFOTOBHOCTBIO TMPHUMEHSITh MAaT€MAaTHYECKHE 3HaHUS B HHTEpPeEcax CBOETO
3I0pOBbsl,  BEIEHUA  30pOoBOro  oOpaza  Xu3HU  (3J0pOBOE  IHUTAHHE,
cOaJlaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, pEryJisipHas pu3nyeckas akTUBHOCTD),
c(hOpMUPOBAHHOCTHIO HaBbIKa pedIeKCHM, MPU3HAHUEM CBOETO IpaBa Ha OLUIMOKY U
TAKOTI'0 e MpaBa JIPyroro 4ej0BeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEMaTUYECKUX 3HAHUU I pEelIeHHs 3ajay B
00JIaCTH COXPaHHOCTU OKPYXKarouleil cpe/ibl, JIAaHUPOBAHUS TOCTYIIKOB M OLIEHKU MX
BO3MOXXHBIX TIOCHEACTBUN MJisi OKpYXaroleid Cpelbl, OCO3HAHUEM TJI00AIBHOTO
XapakTepa IKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTanmms K M3MeHSIIOIIMMCH YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHUSIM B YCIOBUAX HEOMPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO JESTeNIbHOCTh, B TOM YHCIIE
YMEHHE YUUThCA y APYTUX JIOACH, IpHOOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIE
3HAHUS, HABBIKU U KOMIIETCHIIUU U3 OTBITA JIPYTUX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
dbopMynHpoBaTh MU, TOHITHS, TUIOTE3bl 00 O0BEKTAX U SIBICHUSX, B TOM YHUCIE
paHee  HEM3BECTHBIX, OCO3HaBaThb  Je(PUIMTHI  COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATDH CTPECCOBYIO
CUTYyallul0 KakK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHUPOBATH NPUHUMAEMbIE
pelieHus U JAeUCTBHUS, (QopMyIupoBaTh M OICHUBATH PUCKH U TIOCIEICTBUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBIBIATh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKA MAaTEMaTHYECKHUX
O0OBEKTOB, TOHATHUNA, OTHONICHHH MEXAYy TMOHATHIMH, (HOpMYyITUPOBATH
OTIpEJICNICHNs] ~ TIOHSATHH,  yCTAaHABIMBATH  CYIICCTBEHHBIM  MPHU3HAK
KiIaccu(uKaIy, OCHOBaHUS IJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3A;

e BOCIpUHUMATH, (HOPMYTUPOBATH HW  TPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPIUTEIbHBIE W OTPHIATCNIbHBIE, CIWHWYHBIC, YaCTHbIE W OOIMIHeE,
YCIIOBHEIE;



BBISIBIIITH MAaTEMaTUYECKHE 3AKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTUBOPEYUS
B (paKTax, JaHHBIX, HAOJIOJCHUSIX U YTBEPKICHUSX, Mpeiaratb KpUTEpUU
IUIS BBISIBIICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUH;

JienaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEIYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKICHHUH (TpsIMblE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITENILHO HECIOXKHBIE J0Ka3aTelbCTBa
MaTeMaTU4YeCKUX  (AKTOB, BBICTpAMBaTh APrYMEHTAlMIO, [PUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BbIOUPATh HaumboJee MNOAXOAAIMI C y4E€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKNE NEMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynHpoBaTh BOMPOCH, (PUKCUPYIOIIME NTPOTUBOpEUre, MpodiIemy,
CaMOCTOSTEIILHO YCTaHABIMBATh UICKOMOE U JaHHOE, POPMHUPOBATH TUIIOTE3Y,
apryMeHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

NPOBOAUTH IO CAaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIM
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHUE IO YCTAHOBIEHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 OOBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpPMYIHPOBaTH O0OOIIEHHS U BBIBOJBI IO pe3yibTaTam
NPOBENEHHOTO HAONIOACHUS, WCCIIEIOBAaHUs, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXHOE pa3BUTHE IMPOLECCa, a TaKKE BbIABUTATH
IPEATIONIOKEHUS O €0 Pa3BUTUH B HOBBIX YCIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOYHOCTH WHGMOpMAIMH, JTaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, AaHAIM3UPOBATH, CHCTEMATH3UPOBATh W HHTEPIPETHUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh GopMy mpeacTaBieHUs WHGOpPMAIMM U WUIIOCTPUPOBATH
perraemMbie 3aJayd  CXEMaMH, JaMarpaMMaMu, WHOW Tpadukoil u ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh HMHPOPMAINMHA TIO KPUTEPUAM, TMPEITI0KEHHBIM
yauTesIeM Win chopMyIUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKaTHBHBIE YHUBeEpPCaIbHbIe Y4eOHbIE AeCTBUS:

BOCIIPUHUMATH U (DOPMYIHPOBATH CYKAEHUS B COOTBETCTBUHU C YCIOBUSIMU U
LeJsIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHUS B



YCTHBIX U TUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 10 XO1y PELICHUS 3a/1a4H,
KOMMEHTHUPOBATH MOJIYUYCHHBIN PE3YyIbTAT;

B XOJI¢ OOCYXJICHUS 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBbI,
npoOJieMbl, perraeMoi 3aauu, BbICKA3bIBaTh WJCH, HAIlCJICHHBIE HA MOUCK
pELIeHUSs, CONIOCTABIIATh CBOU CYKIACHUS C CYKJICHUSMU IPYTUX YYACTHUKOB
nuanora, OOHApYyXUBAaTh pa3IM4Me U CXOACTBO IMO3HUIIUNA, B KOPPEKTHOM
dbopme hopmMyIUpOBaThH pa3HOTIACHS, CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3YJbTAThl PEUICHUS 3aJ]1aud, SKCIIEPUMEHTA, UCCIIEeI0BaHNUs,
IPOEKTa, CAMOCTOSITEILHO BBHIOMPATh (hOpMAT BHICTYIUICHHUS C YU4ETOM 3ajad
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH;

MOHMMAaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHUYaJIbHOU
paboTHI NP PEIICHUN YIEOHBIX MATEMATHUYECKUX 3a/1a4;

NPUHUMATh 1E€Jb COBMECTHOW JAESATEIbHOCTH, TUIAHUPOBATH OPraHU3alUIO
COBMECTHOW paboOThl, pachpeneyisasTh BHUIbI pabOT, JOrOBapUBaTHCS,
o0CyXaTh MPOIECC U pe3ysbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIO/IEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CYKIeHNS, 0OOMEH MHEHUSMH,
MO3TOBbIE INTYPMBI W JpYyrue), BBHIMOJHSATH CBOK YacTh pabOTHl U
KOOPAMHUPOBATh CBOU JEUCTBUS C APYTMMH WICHAMH KOMAaHJbl, OLICHUBATH
KayecTBO CBOEr0 BKJIaja B  OOWUH MOPOAYKT 1O  KPUTEPHSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUUIAH, aJTOPUTM PEUICHUS 3afady (WM €ro
4acTh), BBHIOMpPATh CHOCOO PpEIICHHS C YYETOM HMEIONIMXCS PECypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTHpOBaTh M  KOPPEKTUPOBATh
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAITUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI IIpoliecca U pe3yJibTarta
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IIPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JACATEIBHOCTH MOCTABICHHON LENU U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTHXKEHHUS WM HEJOCTHXKEHHS e,
HAXOJUTh OIIMNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenuss B 7 KJjacce OOydYaromuidcsl TMOJYYUT CIETYIOLIUE
MpeAMETHBIE PE3YJIbTATHI:

Yucsia v BbIYUCTICHUAS

BoinonHsATh, coyeTass yCTHbIE M MNHUCBMEHHBIE NPUEMBI, apu(PMETHUYECKUE
JEHUCTBUS C PAITMOHATIBHBIMHU YHCIIAMHU.

HaxonuTh 3HaueHUs] YHCIOBBIX BBIPAKECHHUM, NPUMEHSATH pPa3HOOOpa3HbIE
crocoObl ¥ TPUEMBI BBIYUCIICHUSI 3HAYEHUM APOOHBIX BBIPAKEHUH, COIEpIKaIInX
OOBIKHOBEHHBIE U JECATUYHBIE APOOH.

[lepexonuth OT OAHOW (HOPMBI 3amMUCH YUCENl K Jpyrod (mpeoOpa3oBHIBATH
JECATUYHYIO IPOOh B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU B
OECKOHEUHYIO JIECITUYHYIO APOOB).

CpaBHUBATH U YIIOPSIOYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJIsTh yncCna.

BrINOTHATh MPUKUIKY W OIEHKY pe3yJibTaTa BBIUUCICHHH, OLICHKY 3HAYCHHI
YUCJIOBBIX BBIPOKCHUN. BBIMONHATE ACHCTBUS CO CTENEHSAMH C HaTypaJbHBIMU
MOKa3aTeIISIMU.

[IpuMeHsATh TPU3HAKU JETUMOCTH, Pa30KeHUE HA MHOXHUTEIN HATypaJbHBIX
YuCell.

Pematb mpakTHKO-OpPUEHTHUPOBAHHBIE 3a7adyM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPUHUOHATIBHOCTBIO BEJIWYUH, MPOLIEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl pElIeHUsl 3a7ad C YYETOM OTPAaHUYEHHI, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpUBaeMbIX 0ObEKTOB.

AJireOpanyecKkue BbIpasKeHUsA

Hcnonb3oBaTh anreOpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATD €€ B
IpoIecce OCBOCHHs y4eOHOT0 MaTepuaa.

HaxonuTe 3HaueHuss OyKBEHHBIX BBIPAKCHUU TMpU 3aJaHHBIX 3HAUYECHUAX
NEPEMEHHBIX.

BoinonHsATh npeoOpa3oBaHus LEIOT0 BbIPAXXKEHUSI B MHOTOWIECH NPUBEICHUEM
MOOOHBIX CJIAaraeMbIX, PACKPBITHEM CKOOOK.

BbINONHAT YMHOXKEHHE OJHOYIEHA Ha MHOTOWIEH W MHOTOWIeHa Ha
MHOTOYJICH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OcyliecTBasATh Pa3loKEHHE MHOTOYWIEHOB HAa MHOXKHUTEIM C I[OMOUIBIO
BBIHECEHHS 32 CKOOKHM OOIIEro MHOKUTENS, TPYNIIUPOBKH ClaraéMbIX, MPUMEHEHUs
dbopMyIT COKpaEHHOTO YMHOKECHHUS.

[IpumensTs mpeoOpa3oBaHUs MHOTOUJICHOB JIJIsl PEIICHUSI Pa3IUYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEAMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW C HATYpPajJbHBIMU TNOKA3aTEISIMUA IS
npeoOpa3oBaHusl BEIPAKCHHIA.

YpaBHeHUS 1 HEPABEHCTBA



Pemate nuHElHBIE ypaBHEHUS C OJHOM NEPEMEHHOM, NPUMEHsA IIpaBuia
Nepexo/ia OT UCXOJIHOIO YpaBHEHHUS K PaBHOCWIIBHOMY emy. [IpoBepsTs, siBnsercs nu
YHCJIO KOPHEM YpaBHEHHUSI.

[IpumensaTs rpaduueckre METOAbl MPHU PELICHUH JIMHEWHBIX YpPaBHEHUN M HUX
CUCTEM.

[lonOupaTe mnpuMepsl Tap YHCEN, SBISIOLIUXCS pEUICHUEM JMHEHHOTO
ypaBHEHUS C IByMS IEPEMEHHBIMH.

Ctpoutb B KOOPJAMHATHOM IJIOCKOCTH T'padUK JUHEHHOTO ypaBHEHMS C JBYMS
NePEMEHHBIMHU, MOJB3YACH TPapUKOM, IPUBOIUTH MPUMEPHI PEIICHUST YPABHEHUS.

Pemiath cuctembl IBYX JIMHEWHBIX ypaBHEHUM C JBYMsI MEPEMEHHBIMH, B TOM
quciie rpaguuecKu.

CocTaBisTh U pelaTh JMHEHHOE YpaBHEHUE WIH CUCTEMY JIMHEHHBIX YpaBHEHU I
[0 YCIOBUIO 3a/laud, MHTEPIPETHPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJlayu
MOJTYYE€HHBIN pe3yJbTar.

DyHKUUHA

N300paxkaTh Ha KOOPJIMHATHON MPSAMOM TOYKH, COOTBETCTBYIOIIWE 3aJIaHHBIM
KOOpJIMHATaM, JIY4d, OTPE3KH, WHTEPBAJIbI, 3aMMChIBATh YHUCIIOBBIC MPOMEXKYTKH Ha
anreOpanyecKoM sI3bIKE.

OtmedaTh B KOOPAMHATHOW TUIOCKOCTHM TOYKM MO 3aJaHHBIM KOOpJIWHATaM,
CTpOUTH rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpaduk GyHKIUHN y = |X|.

OnuceiBaTh € TMOMOIIBIO (PYHKIUMH HM3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOPOCTb, BpEMs, pACCTOSIHHUE, I1I€Ha, KOJUYECTBO, CTOMMOCTb,
POU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxoauTe 3HaueHue GyHKIHMY 110 3HAYEHUIO €€ apryMeHTa.

[Tornmares rpaduyueckuii cmoco0 MPENCTABICHUS M aHalu3a HH(POpMAIIUH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIHIO U3 TPAPUKOB PEeaTbHBIX MPOILIECCOB U
3aBUCUMOCTEM.

K konmy oOyuenms B 8 KJacce OOydJaromUics TMOJYYHT CISTYIONINC
MIPEAMETHBIE PE3YIIbTATHI:

Yucsa 1 BBIYUCICHUSA

Hcnonp30BaTh Ha4YaNIbHBIE IPEICTABICHUS O MHOXKECTBE ICCTBUTEIbHBIX YHUCET
JUISL CPaBHEHUS, OKPYTJICHUS M BBIYUCICHUN, W300pa)xaTh JICHCTBUTEIBHBIC YHCIIA
TOYKaMHU Ha KOOPJIMHATHOMW MPSIMOMU.

[IpumensaTs TOHATHE apu(PMETHUYECKOTO KBaIpaTHOTO KOPHS, HAXOIUTh
KBa/IpaTHbIE KOPHHW, HCIOJB3yS MPU HEOOXOIUMOCTH KaJbKYJISATOP, BBHIMOIHATH
npeoOpa3oBaHus BEIPAKCHUN, COIEPKAINX KBaIpaTHbIE KOPHU, HCTIOIb3Ys CBOMCTBA
KOpHEM.

Hcnonp3oBaTh 3amucu OOJIBIIMX M MAJIBIX YHCEN C MOMOILIBIO JECSITUYHBIX
npobeit u creneHei ynucia 10.



AJaredpandeckne BbIpasKeHHsI

[IpuMeHAT, TOHSATHE CTEMEHW C  IEeJIbIM  TOKa3aTeleM,  BBIMOJIHATH
npeoOpa3oBaHus BRIPAXKEHH, COJIEPKAIUX CTEIIEHHU C LIEJIbIM MTOKa3aTeIeM.

BBITIOJTHATE TOXKIAECTBEHHBIC TPEOOPA30BAHUS PAIMOHAIBHBIX BBIPAXKCHUN Ha
OCHOBE IIPaBUJI JEHCTBUM HaJ MHOTOWICHAMHU U aJIreOpandecKUMM APOOSMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOXKUTEIU.

[TpumeHsATs TTpeoOpa30BaHUs BBIPAKCHUH I PEIICHHS Pa3IMYHBIX 3a/a4d M3
MaTeMaTHKH, CMEKHBIX ITPEAMETOB, M3 PEATbHOMN TPAKTHKH.

YpaBHeHUS M HEPABEHCTBA

Pemats nuHelHBIC, KBaJpaTHbIC YpPaBHCHHS W pPaIlMOHAIBHBIC YpaBHCHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUH C JIBYMS IIEPEMCHHBIMHU.

[TpoBOIUTE IPOCTEHTIITIE UCCIICIOBAaHUS YPABHCHUHN U CUCTEM YPAaBHCHHM, B TOM
4yucjie ¢ NMpUMEHEHHWeM TpaduyecKux MpeCcTaBlIeHU (yCTaHaBIWBAaTh, UMEET JIH
ypaBHEHHUE WM CUCTEMa YPaBHEHUN PEIICHUsI, €CJIM UMEET, TO CKOJIBKO, U TIpoYee).

[TepexonuTh OT CTIOBECHON (POPMYITUPOBKH 3a1a4H K €€ aredpandeckoil Moieu
C TIOMOIIBIO0 COCTABJICHUS YPABHCHHS WJIM CHCTEMBbl YPaBHCHU I, HHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3aJ1a4y TIOJIY4YE€HHBIN Pe3yibTarT.

[TprMeHATH CBOWCTBA YMCIIOBBIX HEPABEHCTB JJISI CPaBHCHMS, OIICHKH, PEIaTh
JUHEHHBIE HEPABEHCTBA C OJHOW MEPEMEHHON U MX CHUCTEMBI, 1aBaTh rpaduyecKyro
WUTIOCTPAIIMIO MHOXKECTBA PEIICHU HEPAaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumaTe ¥ HCMOIB30BaTh (DYHKIMOHATIBHBIE TMOHSATUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0003HAUYEHHUS), OINPEACNATh 3HauYeHHWE (PYHKIUU 10 3HAYCHHUIO
apryMeHTa, oNpeessaTh CBOMCTBA GYHKIMU 10 €€ Tpaduky.

CrtpouTth rpaduKu dJIeMEHTAPHBIX (PYHKIIUNA BUA:

y=k/x, y=x2, y=x3,y = [x|, y = VX, ONHCHIBATH CBONCTBA YHCIOBON (ByHKINH
o e€ rpaduxy.

K «konmy oO0ydenus B 9 Kjaacce o0OydalOImUACS TONYYUT CICAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Yucsa 1 BBIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATLHBIE  HPPAIIMOHATLHBIE YHCIIA.

BeimonHaTh apudMeTndecKkrue NeUCTBUS C PallMOHATBHBIMU YHMCIAMHU, COYETass
YCTHBIC W THCHMEHHBIC TMPHUEMBI, BBITIOJHATH BBIYHCICHHUS C HPPAIMOHATBHBIMU
YHCIIAMH.

HaxomuTe 3HaueHUs CTENeHel ¢ IEeNbIMUA MOKA3aTesIMA U KOPHEH, BBIYUCISTh
3HAYEHUS YUCIIOBBIX BBIPAKCHUH.

OkpyrasiTh JEUCTBUTENBHBIE YHWCJIA, BBIMIONHATh NPHUKUIKY pe3yibTaTa
BBIUKCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUI.

YpaBHeHHUs U HEPABEHCTBA



Pemate nuHelHbIE M KBaJlpaTHbIE YPAaBHEHMUs, YPABHEHUSA, CBOAAIIMECS K HUM,
pocTelme ApoOHO-pallMOHATIBHBIE YPABHEHHUS.

PemaTte cucteMsl ABYX TMHEUHBIX YPABHEHUU C ABYMS IIEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUH, B KOTOPBIX OJTHO YPABHECHUE HE SABJIACTCS JTUHEUHBIM.

PemaTh TekcTOBBIE 3a/1a4u aNredpanyeckuM crnocoOOM ¢ MOMOIIbIO COCTABICHUS
YPaBHEHUS WIM CUCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMMU.

IIpoBOANUTE IPOCTEUIIINE UCCEAOBAHUS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
quclie ¢ MPUMEHEHHEM TpadUuecKuX MpeACTaBICHUN (yCTaHaBIMBAaTh, UMEET JIU
yYpaBHEHHE WJIM CUCTEMA YPABHEHHM pellIeHusl, €CIM UMEET, TO CKOJIBKO, U MTPOYEe).

PemaTte nuHelHbIE HEpPAaBEHCTBA, KBAJpaTHbIE HEPaBEHCTBA, M300paxaTh
peILlIeHUE HEPAaBEHCTB HAa YKCJIIOBOM MPSIMOW, 3alUCBIBATh PELICHHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh PEIlIEHHE CUCTEMbl HEPABEHCTB Ha YHCIIOBOM
IIPSIMOM, 3aIIMCBHIBATh PEIIEHNUE C IOMOLIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUHU PA3JIMYHBIX 3a1a4.

DyHKUUHA

PacrioznaBath (yHKIIMM W3y4yeHHBIX BUIOB. [loka3piBaTh CXeMaTHYECKU

pacroioKeHre Ha KOOPAUHATHOH II0CKOCTH rpadukoB GpyHkuuil Buaa: y = kx, y = kx
+b,y=kix,y=ax2 + bx + ¢,y =x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHMIA
K03()PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W u300paXkaTh CXeMaTHYCCKH T'paduKH KBaIpaTHIHBIX (YHKIIHH,
OIMMMCHIBATh CBOWMCTBA KBAJPATUYHBIX (PYHKIUH 1O UX Tpadukam.

PacriozHaBaTh KBampaTH4HYIO (GYHKIHIO TIO ¢GopMyle, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

YucsioBble MOCIE0BATETbHOCTH U POrPeccHu

PacriozHaBaTh apuMeTHYECKYI0 M TEOMETPUYECKYIO MPOTPECCUU TPU Pa3HBIX
crioco0ax 3a1aHusl.

BbIONHATS  BBIYKMCIEHHUS C  HUCIOJB30BaHMEM  (QOpMyNT N-TO  WICHA
apu(PMETUIECKON U TEOMETPUUECKON TPOTPECCHil, CYMMBI TIEPBBIX N YJICHOB.

N300pakaTh 4jI€HBI TMOCIEAOBATENBHOCTH TOYKAMH HA KOOPJIWHATHOMN
TJIOCKOCTH.

Pemats 3ama4n, CBsI3aHHBIE C YUCIOBBIMH TIOCIEA0BATEIIBHOCTSIMU, B TOM YHCIIE
3alayd U3 pEATbHOW JKM3HU (C HCIONB30BAaHUEM KAIBKYJISATOpa, ITH(PPOBBIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
H KoaudecTBO yacoB
Ne AMMEHOBATIHE DJIeKTpOHHbIe (LN(POBbHIE)
pa3ie/ioB  TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
nporpamMmbl padoThI padoTsI
Yucna u
1 BBIUHCIICHUSL. o5 bu6mmoteka [IOK
PannonaneHbIe https://m.edsoo.ru/7f415b90
qucna
AnreOpandeckue bubnuoteka [JOK
2 27
BBIPAKECHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 bubnuoreka [IOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 bubnuoreka [JOK
rpaduku. OyHKITUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHuE 1 5 bubnuoreka [JOK
00o001IeHne https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I10 102 0
[NPOI'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

HaumMeHoBaHme KoanuecTBo yacoB

Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3iejioB U TEM KoHTpoJbHbIE IIpakTH4eckue

n/n Bcero o0pa3oBaTe/ibHbIE peCypChl

nporpamMmbi padoThI padoTsI
Yucna u Bu6 OK

1 BBIYUCIICHUSI. 15 nommoreka L{

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

KBagparusie kopHU
Yucna u

9 BBIYMCJICHUSI. 7 bubmmoreka [JOK
CreneHs C 1esbIM https://m.edsoo.ru/7f417af8
MoKasaresem
AnreOpandeckue
BBIPAKEHUSI. bubnuoreka [JOK

3 . 5 1
KBagpatubrit https://m.edsoo.ru/7f417af8
TpEXUIIEH
AnreOpanveckue

4 BBIPAKCHUSL. 15 1 bubnuoreka [JOK
AnreOpanveckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus U
HEpaBEHCTBA. bubnuoreka [JOK

5 15 1
KBanpaTtHeie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHUA U

5 HEPABEHCTBA. 13 bubnuoreka [IOK
Cucremsl https://m.edsoo.ru/7f417af8

YPaBHEHUN



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

YpaBHeHUs U
bubmuoreka [IOK
7 HEpPaBEHCTBA. 12
https://m.edsoo.ru/7f417af8
HepasencrBa
3 OyHKIMHU. 5 bubnuorexa [JOK
OcCHOBHBIE TIOHSTHS https://m.edsoo.ru/7f417af8
9 OyHKINH. 9 bubnuoreka [JOK
Uucnossie GyHKINH https://m.edsoo.ru/7f417af8
10 [ToBTOpEHUE U 6 bubnuoreka [JOK
00001eHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO
YACOBIIO 102

[TPOI'PAMME



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

9 KUIIACC

HaumMeHoBaHme Kosau4vecTBO 4acoB
Ne DJIeKTpOHHbIe (L (POBbIE)
Pa3ie/ioB U TEM KoHTpoJbHbIE IIpakTH4eckue
n/n Beero o0pa3oBaTe/ibHbIE pecypcChl
nporpamMmbl padoThI padoTsI
1 Yucna 1 BBIYUCIICHUS. 9 bu6moreka [IOK
JlelicTBUTENbHBIC YHCTIA https://m.edsoo0.ru/7f419d08
YpaBHeHus u
2 HEpaBEHCTBa. Y pPaBHEHHS 14 1 bubmorera [JOK
PABCHCTRA. > past https://m.eds00.ru/7f419d08
C OJTHOM TIEpEeMEHHOM
YpaBHeHusa u
3 HepaBeHCTBa. CHUCTEMBI 14 1 bubmorera [JOK
P . https://m.eds00.ru/7f419d08
ypaBHEHU
YpaBHeHus u
4 HEpPaBEHCTBA 16 1 bubmorexa [IOK
p ’ https://m.edso0.ru/7f419d08
HepaBencrtpa
bu6mmoreka [IOK
5 o 16 1
FHIIHE https://m.edsoo.ru/7f419d08
Yucnoselie bubnuorexa [JOK
6 15 1
OCJIEIOBATEIbHOCTHU https://m.edsoo.ru/7f419d08
[ToBTOpEHUE, 000OIICHNE, bubnunoreka [JOK
7 . 18 1
cucTeMaTH3alys 3SHaAaHUH https://m.edsoo.ru/7f419d08
OBLIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
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