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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa SIBISIETCS. OJHMM M3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHAa 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHME HEOOXOAUMO [IJIst
MPOJIOJKEHUs 00pa30BaHus U B MOBCEIHEBHOM KU3HU. Pa3BuTHe y 00yvaromumxcs
HAYYHBIX TPEJCTABICHUH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPaKEHHUsI MAaTEMAaTUYECKON HAYKOM SIBJIEHUI U MPOIECCOB
B MpUPOJE W OOIECTBE, POJU MaTEMaTHYECKOTO MOJECIUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIJICHUS, HEOOXOIMMBIX AJIsl aalTalliid B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHS HaOII0JaTh,
CpaBHMBaTh, HAXOAWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIICHUS,
CIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOU JCHCTBHSL M BBIBOBI,
dopMynupoBath yTBepkAeHUs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTHYECKOIO MBIIUIEHUS] OO0YYarolMXCsA: OHM HCIHOJB3YIOT JACIAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJEeHUs, 0000IIeHIEe  KOHKPETHU3AINIO0, a0CTparupoBaHue u
anajnoruto. OOyueHwe  aireOpe  MOpeANojaraeT  3HAUYUTEIBHBIA  00BEM
CaMOCTOSITENIbHOM  JIEATEIBHOCTH OOYYaroIMXCs, IIO3TOMY CaMOCTOSITENIbHOE
pelIeHre 3a1a4 ABIISETCS peaau3anueil 1e1TeIbHOCTHOTO MPUHIIMIA 00Y4YEeHHUS.

B cTpykType nporpamMmbl yaeOHOTO Kypca «Anredpay At OCHOBHOTO O0IIETo
00pa30BaHMsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE JINHUU:
«Yncna W BBIYUCICHUA», «ANredpandecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas Hu3 3THX coJep)KaTelbHO-METOIUYECKUX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJCIHCTBYS €
JpYyTUMH €ro JuHusMdU. B Xone wu3ydeHuss ydeOHOro Kypca o0Oydaromumcs
MPUXOJIUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B mporpaMMy Yy4yeOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pasjeiax
MaTEMaTUYECKOT0 00pa30BaHUs U CIOCOOCTBYIOIIUE OBJIAJICHUIO OOYYAOIIMMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4eOHOTrO Kypca «AJredpa» SIBISETCS €ro
VHTETPUPOBAHHBIN XapaKTep.

Copmepxxanne nuHMM «Yuclia W BBIYMCICHUS» CIYKUT OCHOBOW s
JABHEUIIIETO M3yYeHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJTOpPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX /ISl IOBCEAHEBHOM
XKU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa YPOBHE OCHOBHOTO 0OIIEro oopa3oBaHus
CBSI3aHO C PAlMOHAIBHBIMM WU HPPALMUOHAIBHBIMH YWCIaMH, (HOPMHPOBAHHEM



MIPEICTABIICHUI O IEUCTBUTEIILHOM UKciie. 3aBepIlIeHHE OCBOCHUSI YHCIIOBOM TUHUU
OTHECEHO K cpeiHeMy 0011eMy 00pa30BaHHUIO.

Copeprkanue AByX anreOpandeckux JIMHUM — «AJIreOpanyecKkue BhIPaXEHUsD
U «YpaBHCHHsI U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO y OOYUAIOIIUXCS
MaTEMaTUYECKOT0 armapara, HeOOXOAMMOTO JJIA pelIeHUs 3aJad MaTeMaTHKH,
CMEXKHBIX MPEIMETOB U TPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4. Ha ypoBHE OCHOBHOTO
oOmero oOpa3zoBaHusi y4eOHbIH MaTepHall TPYNIUPYETCS BOKPYT PallMOHAIBHBIX
BEIpOKECHHMA. AnreOpa JEMOHCTPUPYET 3HAUYEHHWE MaTEMaTUKH KakK s3bIKa IS
MOCTPOCHUSI MAaTeMAaTHYEeCKUX MOJIEICH, OMMCAHWsI TPOLECCOB W SIBJICHUI
peanpHOTO MUpa. B 3a1aun oOydenus anreOpe BXOAIT TaKkKe JadbHEHIIIee pa3BUTHE
QITOPUTMHYECKOTO MBIIUICHHS, HEOOXOIUMOTO, B YACTHOCTH, I OCBOEHHUS Kypca
uHQOpMATUKHA, ¥  OBJIAJICHUE HaBbIKAMU  JICIYKTUBHBIX  PACCY>KJICHUHU.
[IpeobpazoBaHre CUMBOIBHBIX (OPM CIOCOOCTBYET PAa3BUTHIO BOOOpaKEHUS,
CIIOCOOHOCTEH K MaTEMaTHIECKOMY TBOPUYECTRY.

Coneprkanve QyHKIIMOHAIBHO-TPAPUUECKON JTMHUY HAIEICHO Ha MOJIyYeHHE
OOy4YaroNIMMUCS 3HAHUN O (QYHKIMSIX KaK BaKHEHIEeW MaTeMaTHYECKON MOJENH
JUTSI ONTMCAHUS ¥ UCCIICJIOBAHUS pa3HOOOPA3HBIX MIPOIIECCOB U SABJICHHUM B IPUPOJIE U
oOmiectBe. MI3ydyeHue MmaTepuana CriocOOCTBYET Pa3BUTUIO Y O0yHaIOIIUXCA YMEHUS
WCITOJIB30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIC CPEICTBA S3bIKA MATEMAaTHKH —
CJIOBECHBIC, CHUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJ B (HopMuUpOBaHHE
MPEICTABJICHUM O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALIUU U KYJIbTYPHI.

CornacHo yuyeOHOMY IIaHy B 7-9 kjaccax wu3ydaercs Y4eOHbIH Kypc
«Anrebpa», KOTOPBIM BKIIIOYACT CIACAYIOIMINE OCHOBHBIC pa3ieiibl COMCP KAHMS:
«Uucma ® BBIUHACICHUSN», «ANTCOpaWdYeCKHe BBIPAXKEHUS», «YPaBHCHHS U
HEpaBEHCTBA», « DYHKIIHI.

Ha usydenue yue6HOro Kypca «Anredpa» orBoautcst 306 yacoB: B 7 kjacce —
102 gaca (3 ygaca B Heaenro0), B 8 kinacce — 102 gaca (3 yaca B Hefiemr0), B 9 Kiacce
— 102 4gaca (3 gaca B HeACIIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpo6u 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0]T OT OAHON (POPMBI 3amucH ApooOeit
K apyrou. [loHsTne panuoHaNbHOTO YHCIIA, 3alMCh, CPABHEHUE, YIOPSAIOYMBAHHE
paloHaIbHBIX uYnced. ApudmMeTndyeckue ACUCTBHUS C PAMOHAIBHBIMH YHCIAMH.
Pemenue 3a1ay u3 peaibHON MPaKTUKKU HA YaCTH, Ha IpOOU.

CreneHp ¢ HaTypaJlbHbIM [IOKa3aTejeM: ONpeJesieHrue, npeoOpa3oBaHue
BBIPQKEHHII Ha OCHOBE OIpPEAENICHHMs, 3auCch O0JbIIMX yucen. [IpoueHTsl, 3anuch
MPOLICHTOB B BHUJE JIpoOM M ApoOM B BUIE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
ITPOLIEHTHI, PEIICHHE 3aJ1a4 U3 PEaJIbHOM ITPAKTUKH.

[IprimeHeHne IPU3HAKOB JIEIIMMOCTH, PA3JIOKEHUE HA MHOKUTEIIN HATYPAJIbHBIX
qucel.

PeanbHple  3aBucMMOCTM, B TOM  4uciae mOpsMags M oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IIepeMeHHBIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C NEPEMEHHOM. JlomycTuMmble
3HAYCHMs IepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BUJIE
dopmynsl. Beruucnenus no ¢opmynam. [IpeoOpazoBanrie OyKBEHHBIX BBIPAKEHHI,
TOXKJIECTBEHHO  paBHbIE  BBIPAXKEHHUSA, [paBuUja MOpeoOpa3oBaHUsS CyMM U
IPOU3BEICHUH, MPaBUJIa PACKPBITUSI CKOOOK U MTPUBEJCHUS TTOJOOHBIX ClIaraeMbiX.

CBolicTBa CTENEHH C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowiensl 1 MHOTOWIeHBl. CreneHb MHorousjeHa. CIOKEHHE, BbIUMTAHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. DopMmyna pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYIEHOB Ha
MHOXUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb YypaBHEHHUSA, TMpaBuia MpeoOpa3oBaHUs ypaBHEHMS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JIluHeiHOEe ypaBHEHHWE C OJHOW IEPEMEHHOM, YHCJIO KOPHEH JMHEUHOTO
yYpaBHEHUS, PEICHUE JUHEHHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHHUM MO YCIOBHUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHHM.

JIuneitHoe ypaBHEHHE C JBYMs MEpEMEHHbIMU U ero rpadguk. Cucrema ABYyX
JIMHEMHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHue cucrteM ypaBHEHUU
crocoboM moJcTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1a4 C MOMOIIBIO CUCTEM
YpPaBHEHUM.

DyHKUNHA



Koopaunara toukn Ha npsmMoi. UHcCiIOBbIE MPOMEKYTKH. PaccTrosHue mMexay
JBYMSI TOUKaMHU KOOPAUHATHOU IPSIMOM.

[IpsimoyronbHas cuctema koopauHart, ocu OX u Oy. Abcuycca 1 opAMHATA TOUKH
Ha KOOpAWHATHOM TiockocTH. [Ipumeps! rpadukos, 3aganHbIX Gpopmynamu. Utenue
rpadukoB peanabHbIX 3aBUcUMOCTel. [lonarue pynkunn. I'padux pynkuuu. CoiicTa
¢yukuuii. Jluneitnas gynkuus, e€ rpaduk. 'paduk dynkmun y = [x|. ['paduueckoe
pEIIEHNE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHECHUM.

8 KUIACC

Yuciia v BIYMCICHUSA

KBagpatueiii kopenb wu3 uwucia. l[loHstue 00 wuppanuoHAIBHOM YHCIE.
JlecsiTuuHble TPUOJIMIKEHUST UpPpAlMOHATIBHBIX Yucen. CBoicTBa apudmeTHUecKux
KBa/IPATHBIX KOPHEHW U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYMCJICHUAM. [[€MCTBUTEIIBHBIC YHCIIA.

Crernens ¢ 1eJIbIM MOKa3aTesieM U €€ cpoiicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJiredOpanvecKue BhIPaKeHUs

KBagpaTHbIil TpEXUIIEH, pa3I0KEeHUE KBAAPATHOTO TPEXUIEHA HA MHOKHUTEIIN.

AnreOpandeckas JpoOb. OCHOBHOE CBOMCTBO anreOpandeckod ApoOH.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [€JIeHHE anredpandyeckux ApoOe.
PanronanbpHbIie BRIpaKEHUS U UX TPE0Opa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢popmyrna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenne ypaBHeHUH, CBOASIIMXCS K JUHEWHBIM U KBapaTHbIM. [IpocTeimme
IpOOHO-pallMOHAIbHBIE YPABHEHMUS.

I'paduueckass mHTEpHIpeTalus ypaBHEHUH C JIBYMs MEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX YpaBHEHUM C JAByMs mnepeMeHHbIMU. [Ipumepsl pemieHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMM.

Pemennie TEeKCTOBBIX 3aj1a4 ajareOpanyeckuM CrocoooM.

YucnoBble HEpABEHCTBA U MX CBOMCTBA. HEpaBEeHCTBO C OAHOW NEPEMEHHOM.
PaBHOCWIIBHOCT, HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW IIEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DOyHKIUU

[Tonsitne pynkuu. O6macTh onpeaeieHnss 1 MHOKECTBO 3HAYCHUN (DYHKITHH.
Crioco0Obl 3a1aHust QYHKITH.

I'padux ¢ynkmuu. Utenuwe cBoiictB dyHkiuu mno e€ rpaduky. [Ipumeps
rpa@ukoB QyHKIHM, OTPAKAIOIIUX PEATIbHBIE POLECCHI.



OyHKIMM, OMUCHIBAIONIME TMPSAMYIO © OOpaTHyI0 TPOMOPIIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduxn. Oyrkimn y = x2, y = x3, y = \x, y=|x|. Ipaduaeckoe
pelIeHre ypaBHEHUH B CUCTEM YpaBHEHHIA.

9 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanpHbpie 4MCla, UppallMOHATIbHBIE YKCIIa, KOHEYHbIE M OCCKOHEYHBIC
AecsITHUHBIE 1poOu. MHOKECTBO AEMCTBUTEIBHBIX YHCEN, JEHCTBUTEIbHBIC YHCIIA KaK
OecKOHEUYHbIE JAecATUYHbIe ApoOU. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY
MHOKECTBOM JICMCTBUTENIBHBIX YUCET U KOOPANHATHOU MPSMOM.

CpaBHEeHHME  JCUCTBUTEIBHBIX  4uCeN, apudMETUYECKUe JCUCTBUS  C
JNEUCTBUTEIbHBIMUA YUCIIAMU.

Pa3mepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, JIATEIBHOCTh IIPOLECCOB B
OKPY’KAIOIEM MUPE.

[Tpubnm>x€HHOE 3HAYEHWE BEIUYMHBI, TOYHOCTh MpUONMKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYMCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInneliHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOSIIMXCS K IMHEUHBIM.

KBampatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOIAIIMXCA K KBAJIPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pemieHuss ypaBHEHUW TPETbEU U YETBEPTOU
CTEIIEHEW Pa3JI0’)KEHUEM HAa MHOXKUTEIIN.

Pemienne apoOHO-pallMOHANIBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3aaad
anreOpanyecKkuM METOJIOM.

VYpaBHeHue ¢ IByMs NEpeMEHHbIMU M ero rpaduk. PemieHue cucrem AByX
JIMHEMHBIX YPaBHEHHUM C IBYMS NEPEMEHHbIMU. PelieHue cucrem IByX ypaBHEHU,
OIHO M3 KOTOpBHIX JHHEWHOe, a Jpyroe — BTOpoW creneHu. ['padudeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNredpandeckuM CrocoooM.

HucmoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemenne nvMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. PemenHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemeHHoW. KBanparHeie HepaBeHCTBaA.
I'paduueckass uHTEprpeTanMss HEPaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
NIEPEMEHHBIMH.

DyHKUNHA

KBagpatuunas ¢ysknus, e€ rpabuk u cBoictBa. [lapaGoma, xoopAauHATHI
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHH MTapadOJIbI.

Ipadukn dyrkumii: y = kx, y=kx + b, y =k/x, y =x3, y =Vx, y = |x| , n nx
CBONCTBA.



Yucii0BbIe NMOCIEA0BATEILHOCTH M IIPOIPEeCCHHU

[loHsATHE dYHCIIOBOWM ITOCIIENOBATEIbHOCTH. 3aJaHHE IOCJIEA0BATEIbHOCTH
peKyppeHTHOH hopMyIoi U GopMysI0il N-To WIeHa.

ApudmeTtnueckas u TeomeTpuyeckas mnporpeccun. DopMmynbl N-ro dieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX N YJICHOB.

N300paxxeHre 4YIEHOB apU(PMETHUECKOW W TEOMETPUYECKON Mporpeccui
TOYKAMH HAa KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIM M DKCIOHEHIMAJIBHBIA POCT.
Cio>xHBIE TPOLICHTHI.

IHJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOTrpaMMbl yUeOHOTO Kypca «Anredpay
XapaKTEepU3yIOTCA:

1) maTpuoTnyeckoe BOCIMTAHHE:

IPOSIBIEHUEM MHTEpECca K MPOILIOMY U HACTOAIIEMY POCCHICKOM MaTEMAaTHUKH,
LIEHHOCTHBIM OTHOILIIEHUEM K JIOCTHXKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOU
MaTeMaTUYECKOU IIKOJIbI, K MCIOJIB30BAHUIO ATUX JOCTHXKEHUN B JPYTUX HayKaxX U
PUKJIAIHBIX cdepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peau3allui €ro
MpaB, MPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX
CTPYKTYp, SIBI€HUW, MNPOUEAYp TPakJAHCKOro oOLecTBa (HampuMep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO JTHYECKUX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAyKHU, OCO3HAHUEM BaKHOCTH MOPaJIbHO-
ATUYECKUX MPUHITUIIOB B JIESITEIHBHOCTH YUEHOTO;

3) TpyaoBoOe BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE B PEIHICHUU TMPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpaBIC€HHOCTH, OCO3HAHUEM BaXHOCTH MaTEMaTHUYE€CKOTO
oOpa3oBaHMsI Ha MPOTSIKEHUH BCEH KU3HMU JJIA YCHEIHON MpodecCHOHATbHON
NEATeIbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HWHIMBHUIYAJbHONU TPAacKTOPUU OOpa30BaHUS U KU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX HHTEPECOB 1 OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTH4YecKoe BOCIMTAHME:



CIIOCOOHOCTBIO K  AMOIMOHAJbHOMY UM  3CTETHYECKOMY  BOCIIPHUSATHIO
MaTeMaTHYECKHMX OOBEKTOB, 3ajay, pEIICHUH, pacCyXJCHUH, YMEHUIO BHJICThH
MaTEeMaTH4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpPUEHTAIIMEd B JICATEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
MPEJCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKA, MPUPOJLI U
oOIiecTBa, TMOHMMAaHWEM MAaTeMaTUYECKOM Haykh Kak c@depbl YelIOBEUYeCKOM
JNEATEIbHOCTH, ATAloOB €€ Pa3BUTUS M 3HAYMMOCTH ISl Pa3BUTHUSL IIMBUJIM3ALINM,
OBJIQJICHUEM SI3bIKOM MATEMaTHKH M MAaTEMAaTHUYECKOM KYJIbTYpOWl KakK CpelICTBOM
MO3HAHWS MUPA, OBJAJACHHUEM TMPOCTCMIIMMH HABBIKAMU HCCIIEIOBATEIbCKON
JESITEILHOCTH;

6) ¢usuyeckoe BocnuTanue, (GopmMHpoBaHMEe KYJIbTYPbl 310POBbS H
IMOUUOHAJILHOTO 0JIArOMOJIyYHs:

FOTOBHOCTBIO TPUMEHSATh MaTEMATUYECKUE 3HAHUS B UHTEpPEcax CBOEro
3M0POBbS,  BEACHUS  3J0POBOro  00pa3za  KuU3HU  (370pOBOE  MHTaHUE,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN M OT/ABIXA, peryJiapHas pu3nyeckas akTUBHOCTS ),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pPedICKCHH, MPU3HAHKEM CBOETO MpaBa Ha OIMMOKY U
TaKOTI0 K€ MpaBa JIPyroro 4eJI0BEKa;

7) 3K0JIOrHYeCcKOe BOCIIMTAHUE:

OpUEHTaIMel Ha MPUMEHECHHE MaTeMaTUYeCKUX 3HAHUM Ui PEIICHUS 3ajJa4 B
00J1aCTH COXPAHHOCTH OKPYIKAOIICH Cpeibl, TUTAHUPOBAHUS TIOCTYIIKOB U OIICHKH MX
BO3MOXKHBIX TIOCJIECICTBUN JUISI OKPYXKAIOIIEH Cpelnbl, OCO3HAHHEM TJ100aIbHOTO
XapakTepa SKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUS;

8) agmanranus K M3MEHAMIUMCH YCJIOBMAM COLHMAJBLHOW U NPHPOAHON
cpenasbl:

FOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEOMNPEACIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESTEebHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Yy APYTUX JIIOJIeH, IprUoOpeTaTh B COBMECTHOM JEATeIbHOCTU HOBBIC
3HAHUS, HABBIKA U KOMIIETEHIIUH U3 OTBITA IPYTUX;

HEOOXOJIUMOCThIO B  (POPMHpPOBAHMH HOBBIX 3HAaHMK, B TOM YHCIIC
dbopMynrpoBaTh UACH, TOHATHS, TUMIOTE3bI 00 O0OBEKTAX U SBJICHUSAX, B TOM YHCIIEC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACGUIMTHI  COOCTBEHHBIX  3HAHMM U
KOMIIETEHTHOCTEHN, INIAHUPOBATH CBOE PAa3BUTHE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONUH KOHTPMEpP, KOPPEKTUPOBATh MPUHUMACMbBIC
pemieHuss W JACHCTBUSA, (OPMYIMPOBATH M OIEHWBATh PHUCKH U TOCJIEICTBHSI,
dbopMUpOBATH OIBIT.



METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBIE YHuUBEpPCAJIbHBLIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue AecTBHA:

BBISIBIISITh M XapaKTEPHU30BaTh CYIECTBEHHbIE MPU3HAKKM MAaTEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIICHUNW MEXAY TMOHATHAMH, (OPMYyIUPOBATH
OTpeAeNieHUs]  TOHATHUW,  yCTaHAaBIWBAaTh  CYIIECTBEHHBIH  TMPHU3HAK
Kjaccu(duKanuy, OCHOBaHUSA i OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IPOBOJMMOTIO aHAIN3a;

BOCIIPUHUMATh,  (QOPMYIUpOBaTH M  MPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENbHbIE W OTpHUIATENbHbIE, €IWHWYHBIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUHUS
B (paKTax, JaHHBIX, HaOIIONECHUAX U YTBEPXKIEHUSX, Npe/uiaraTb KpUTEpUu
JUISl BBISIBJIICHUS] 3AKOHOMEPHOCTEN U IPOTUBOPEUNI;

7eNiaTh BBIBOJBI C HCIOJb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W
MHIYKTUBHBIX YMO3AaK/IIOUEHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHU;

pa3bupaTrh J10Ka3aTeabCTBA MAaTEMaTHUYECKUX YTBEPKICHUM (TpsSMble U OT
OPOTUBHOTO), MPOBOAUTH CAMOCTOATEIBHO HECIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHUeCKUX (DaKTOB, BBICTPAWBAaTh AapPTyYMEHTAINIO, MPUBOIUTH
MpPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BbIOMpPATh Hambojee NOAXOAMMA C YYETOM
CaMOCTOSITENTEHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarTe/IbLCKHeE 1eiiCTBUS.

WCITOJIB30BaTh BOIPOCHI KaK HCCIIENOBATECILCKHN HHCTPYMEHT IO3HAHUSA,
dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOIIME MPOTUBOpeUne, Mpodiemy,
CaMOCTOSITEIIFHO YCTaHABIMBATh HCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHHUE;

IPOBOJIUTh TI0 CaMOCTOSATENILHO COCTaBJICHHOMY IIJIaHy HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE MCCIIEIOBAHNE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSTENLHO (PopMyIHpOBaTh 00OOIIEHNS U BBIBOJBI IO pe3yibTaTam
IPOBEIEHHOTO HAOMIOACHUS, WCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIECHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATH
MIPEATNOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:



BBISIBJISITh HENOCTATOYHOCTh M M30BITOUHOCTh HH(OpPMAINH, JaHHBIX,
HEOOXOIMMBIX JUIS PEIICHUS 3a/1a4H;

BBIOMpATh, AaHAJU3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHUS;

BbIOMpaTh (opMy TmpeacTaBieHUs UWHGOPMALKUKW U  WUIIOCTPUPOBATH
pelraeMble 3a7aud CXeMaMH, JIuarpamMMamMu, HWHOW rpadukoil U ux
KOMOHWHAIUSIMU,

OLIEHMBAaTh HAAEKHOCTh HMHPOPMALUU IO KPUTEPHSIM, MPEIIOKEHHBIM
YUUTEIEM UIU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEpPCAJIBHBIEC yqeﬁﬂble Ilei/‘ICTBHH:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYXKJEHUSI B COOTBETCTBHUH C YCIOBUSIMU U
HEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B
YCTHBIX ¥ TIUCbMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS IO X0y PEIICHUS 3a]1a4H,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B XOJI€ 00CYXKJEHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0sieMbl, pelaeMon 3ajayu, BhICKa3bIBaTh WJICU, HAIICJICHHbIE HAa TOUCK
pELIEHUs, COTIOCTABIATh CBOU CYXICHUS C CYKICHHUSIMU IPYTUX YYACTHUKOB
nyanora, OOHApy»XMBaTh PA3IUYUE M CXOJCTBO MO3UIIMHI, B KOPPEKTHOMH
dbopme hopmMyIHpOBaThH Pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABISATH PE3yJIbTaThl PELICHUS 3a/1a4u, SKCIIEPUMEHTA, UCCIIEIOBAHU,
IPOEKTa, CAMOCTOSITENIbHO BHIOMPATh (hopMaT BBICTYIUICHHUS C YUETOM 3a/1a4y
IPEe3eHTAIMU U OCOOECHHOCTEH ayAUTOPHUH;

MMOHMMATh U UCIOJL30BaTh MPEUMYIIECTBA KOMaHIHOW U WHAUBUIYaTbHOMN
paboOThI NMPU PEIICHUN YUEOHBIX MAaTEMAaTUYECKUX 3a]1aY;

NPUHUMATh 1E€JIb COBMECTHOM [I€ITENBHOCTH, IJIAHUPOBATH OpPraHU3AIUIO
COBMECTHOM paboThl, pachpeneisTh BHABI pabdOT, JOrOBapHUBAThCS,
00CyXXIaTh MpoIecC M Pe3ynbTaT padOThl, 0000mMAaTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B IPyNNOBbIX (opMax paboThl (00CykAEHUS, 0OOMEH MHEHUSIMH,
MO3TOBBI€ IITYpMBl M JIPyTH€), BBIMOJIHATH CBOIO YacTh palbOThl U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMH WICHAMHU KOMAaHJbI, OIIEHUBATh
KaueCcTBO CBOEr0  BKJaga B  OOHmMHA  MPOAYKT TIO  KPUTEPHUSIM,
chopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOCHCTBHUS.

PeryjsiTuBHbBIE YHUBEPCAJbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSTENIBHO COCTABJISITh IUIaH, QJITOPUTM pELIEHUs 3anadu (WM €ro
4acTh), BBIOMpPATh CHOCOO pELIEHUs € YYETOM HMEIOLIMXCS PECcypcoB U
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTUPOBAaTb M  KOPPEKTUPOBATH
BapHaHTHI PEUICHHUH ¢ y4€TOM HOBOI HH(OpMALIUU.



CaMOKOHTPOJIb, SMOIIHOHAJIBbHBIN HHTEJJIEKT:

e BIAJETHh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoLiecca U pe3yibTaTa
pelLIeHns MaTEMaTUIECKOM 3a1auu;

e TNPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEILICHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OILICHMBATh COOTBETCTBUE PE3y/bTaTa ACATEIBHOCTU ITOCTABJICHHOW LIENIN U
YCIIOBUSIM, OOBSICHATH NPUYMUHBI JTOCTHIKEHUS WIM HEJOCTHIKEHMS LIEJH,
HaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 7 kJjacce OOy4arOUUMNCS TOJYYHUT CIETYIOLINE
IPEIMETHBIE PE3YyJIbTATHI:

Yucaa 1 BBIYUCTCHUSA

BrImonHATE, codeTas YCTHBIE W TMHCHMEHHBIC TPHUEMBI, apuUPMETHUECKUC
JIEUCTBUS C PaIlMOHAILHBIMU YHCIIAMH.

Haxonuth 3HaueHUs YHCIOBBIX BBIPAKECHUM, NPUMEHSITh Pa3HOOOpa3HbIC
CrocoObl M TPHUEMBI BBIYUCIICHUS 3HAUYEHUU JPOOHBIX BBIPAKEHUH, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexoauTs OT OonHOW (QOpPMBI 3amMcH 4YMcesl K Apyrou (mpeoOpa3oBHIBATH
JIECATUIHYIO IPOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B ICCSITHIHYIO, B YACTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyrJsTh yncna.

BBITTONMHATE MPUKUAKY W OIEHKY Pe3yJIbTaTa BBIYUCIICHHM, OIEHKY 3HAYEHUU
YUCJIOBBIX BBIPAKCHWHA. BBHITOMHATE MEUCTBUS CO CTENCHSIMH C HATYpPaJIbHBIMU
MOKa3aTeIISIMH.

[IpuMeHATh TPU3HAKK JIETUMOCTH, Pa3I0KCHHE HAa MHOXXHTEIN HATypajbHBIX
YHUCEel.

Pemate mnpakTHKO-OPUEHTHUPOBAHHBIC 3a/1adyd, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TMPOMOPIIMOHATILHOCTRIO BEIWYWH, TMPOICHTaAMH, WHTEPIPETUPOBATH
pe3yNbTaThl PEIICHHs 3a7a4 ¢ y4€TOM OTpaHWYCHUH, CBS3aHHBIX CO CBOWMCTBAMH
paccMaTprUBaeMbIX OOBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonb3oBath ayire0pandeckyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSITH €€ B
IpoLIEeCCe OCBOEHHS Y4eOHOr0o MaTepuaia.

Haxomutp 3HadeHWsT OYKBEHHBIX BBIPAKCHUNM TPU 3aJaHHBIX 3HAYCHHSIX
EePEMEHHBIX.



BrInonHATh peoOpa3oBaHUs LEIOr0 BBIPAKEHHWS B MHOTOWIEH MPUBEICHUEM
NOJJOOHBIX CJIaraéMbIX, pACKPBITUEM CKOOOK.

BBINIONHATE YMHOXKEHHE OJHOWICHA HAa MHOIOYWIEH M MHOIOWIECHa Ha
MHOTOYJICH, MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMBI U KBaJIpaTa pa3HOCTH.

OcCylecTBIIATh  Pa3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIH C IOMOIIBIO
BBIHECEHMSI 32 CKOOKHM OOIIEr0 MHOXHUTEIS, TPYNIHPOBKU CIaraeMbiX, TPUMEHEHUs
(opMyJ1 COKpAIIEHHOTO YMHOXKEHHUSL.

[IpuMmeHsTh TPeOOpa30BaHNs MHOTOUIEHOB JJIs PELIEHUS pa3IUYHbIX 33]a4 U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIBHON ITPAKTHKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPAJIbHBIMHM IIOKA3aTEIIMU  JUIS
peoOpa3oBaHusl BbIPAXKECHUII.

YpaBHeHUS U HEPABEHCTBA

Pewlars nuHEVHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOM, INPUMEHAA IIpaBHIIA
IIEpEX0/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIBHOMY eMy. [IpoBepATs, sBiseTcs u
YHUCJIO KOPHEM YPaBHEHHS.

[IpumensTh rpaduyueckue METoAbl NPU PEUICHUH JUHEWHBIX YPaBHEHUH U UX
CUCTEM.

[logOupaTe mnpuMepbl Map 4YUCEN, SBISIOMIKUXCA PEIIEHUEM JIMHEHMHOIO
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON IMJIOCKOCTH TpadUK JUHEHHOTO YpaBHEHHS C ABYMS
epPEMEHHBIMHU, MOJIb3YSCh TPaUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pemwars cuctemMbl IBYX JIMHEMHBIX YPABHEHHUU C ABYMs IIEPEMEHHBIMHU, B TOM
qucie rpauuecKu.

CocTaBasaTe ¥ pemaTh JINHEMHOE YPABHEHHUE UM CUCTEMY JIMHEWHBIX YPABHEHUI
10 YCJOBHUIO 33a7a4M, HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4u
IIOJIyYEHHBIN PE3yJIbTAT.

DOyHKUUH

N3o0paxkath Ha KOOPJAUHATHOM MPSIMOM TOUYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpAWHATaM, JIyYd, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh YUCIIOBBIE MPOMEKYTKH HA
anreOpandecKoMm si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJIWHATaM,
CTpOUTh rpaduku TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnuceiBaTh C TMOMOIIbIO (YHKUUMNA M3BECTHBbIE 3aBUCHUMOCTH  MEXAY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, PACCTOSHHUE, I€HA, KOJMWYECTBO, CTOUMOCTb,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxoauts 3HaueHne GyHKIUMH 110 3HAYCHUIO €€ apryMeHTa.

[lonumare rpaduueckuii cnocoO MNPEACTaBICHUS W aHanu3a WHQPOpMaluy,
U3BJIEKAaTh U MHTEPIIPETUPOBATh MH(OPMALIMIO U3 TPApUKOB peabHbIX MPOLECCOB U
3aBUCHUMOCTEMN.



K konmy oOydennss B 8 kiacce oOydaromuidcsi TMOJYYHUT CIEAYIOLIUE
NPEAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

Hcnonp30BaTh HaYaIbHBIE TPEACTABICHUS O MHOKECTBE JEHCTBUTENBHBIX YHCEI
IUISL CPaBHEHUS, OKPYTJEHUS M BBIYMCICHHN, M300pa)kaTh JEHCTBUTEIbHBIE YHCIIA
TOYKAMH Ha KOOPAMHATHOMN IPSIMOM.

[IpuMeHATh TOHSATHE AapUPMETHYECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCHOJIBb3Yyd MPU HEOOXOJIMMOCTH KaJbKYJSITOP, BBIMOIHATH
npeoOpa30BaHus BBIPAXKEHUI, COAEPKAIINX KBaJAPAaTHbIE KOPHU, HCIOJIb3Ysl CBOMCTBA
KOpHEW.

Hcnonb3oBarh 3amucu OOJIBIIMX W MaJIbIX YHCEN C TMOMOIIBIO JECATHYHBIX
npoOeii u creneHeit uucna 10.

AJire0panvecKue BbIPAKEHUS

[IpuMeHsATh MOHSTHE CTENEHM C I1EJbIM  [OKa3aTeleM, BBIOIHATh
npeoOpa30BaHus BbIPAKEHUH, COAEPKAIIMX CTENEHH C LIEJbIM MOKa3aTeIeM.

BhINONMHATE TOXECTBEHHBIE MTPEoOpa30BaHUs pPallMOHATBHBIX BBIPAKEHUN Ha
OCHOBE MPaBWJI ACHCTBUIN HAJ MHOTOUJIEHAMH U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAXKEHUUN I PEIICHMS Pa3IMYHbIX 3a/1ad U3
MaTeMaTUKH, CMEXHBIX NMPEIMETOB, U3 PEATHLHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHelHBbIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAJIbHbBIE YpPaBHEHUS,
CBOJISIIIUECS K HUM, CUCTEMBI IByX YPaBHEHUU C IBYMSs IEPEMECHHBIMH.

[IpoBOAUTE MPOCTENIIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPABHEHUM, B TOM
YHuClie C MPUMEHEHHEM TpaduuecKux MpeicTaBiIeHUil (yCTaHABIMBATh, UMEET JIH
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHUS], €CJTH UMEET, TO CKOJIBKO, U MPOYEe).

[TepexoauTh OT c10BeCHOM (OPMYITHPOBKH 3a/1a4uu K €€ anredpandeckoi Moeu
C TIOMOIIBIO COCTABJICHUS YPABHEHUS UM CUCTEMbI YPaBHEHUN, MHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4U MOJYyYECHHBIA PE3yJIbTar.

[IpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJIsi CPAaBHEHUS, OLICHKU, PElIaTh
JTUHEHHBIE HEPABEHCTBA C OJJHOM MEPEMEHHON M MX CHUCTEMBI, 1aBaTh TpadUUuECKyIo
WJUTFOCTPALMIO MHOKECTBA PELICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

[TonumaTe ¥ UCHONB30BaTh (YHKIIMOHAIBHBIC TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO03HAUYECHMsI), OMPENENATh 3HAUYeHHE (PYHKUHUU 10 3HAYCHUIO
apryMeHTa, ONPEACNIATh CBOMCTBA (PYHKITUHU TI0 €€ rpaduKy.

Crtpouts rpaduKu 3MeMEHTApHBIX PYHKINUN BUJA:

y=k/x, y =x2,y =x3,y = |x|, y = VX, OIIECBIBaTH CBOICTBA YHCIOBON (yHKIIHH
o e€ rpaduxy.



K konmy oOydenuss B 9 kiacce oOydaromuidcsl TMOJYYHUT CIETYIOLIUE
NPEAMETHBIE PE3YJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

CpaBHHBATh U YIIOPSIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BoinmonusaTe apudmeTHueckue IeHCTBUS C PAllMOHATBFHBIMHU YHCIaMH, COYeTast
YCTHBIE M NMCBMEHHBIE MPUEMBI, BBIIOJHATH BBIYUCICHUS C UPPALUOHAIBHBIMHU
YU CJIAMHU.

HaxoauTe 3HaueHUsI CTENEHEN C LENBbIMU MMOKA3aTENSIMU U KOPHEW, BBIYUCIATH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyIJisiTh  IEMCTBUTENIBHBIE YHWCJA, BBINOJHATh IPUKUAKY peE3ysbTaTa
BBIYMCJICHUN, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pematp nuHENHbIE U KBAIPATHBIE YPABHEHUS, YPABHEHUSI, CBOISALIMNECS K HUM,
MpocTenIne ApOOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemars cuctemsl IByX JIMHEMHBIX YPABHEHUH C ABYMS IEPEMEHHBIMA U CUCTEMBI
IBYX YPABHEHUH, B KOTOPBIX OJJTHO YPABHEHUE HE SABIISETCS JIUHEUHBIM.

Pemmath TeKCTOBBIE 3a]a41 aNTre0panyeckuM CriocoOOM C TOMOIIBIO COCTABIICHHUS
YPaBHEHMS WM CUCTEMBI IBYX YPABHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOAUTE MPOCTENIINE UCCIEA0OBAHNS YPABHEHUM U CUCTEM YPABHEHHUM, B TOM
yyclie C NPUMEHEHHEM TpaduuecKux MpeAcTaBieHUui (yCTaHaBIMBaTh, UMEET JIH
ypaBHEHHUE WIN CUCTEMa YPAaBHEHHUM PEIIeHUs], €CII UMEET, TO CKOJIbKO, U IIpoYee).

Pemarp nuHelHble HepaBeHCTBa, KBaJpaTHbIE HEPaBEHCTBAa, H300paxarhb
pELIEHNE HEPAaBEHCTB HAa YHWCIIOBOM NPSIMOM, 3allMCHIBATH PELICHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemats cucTeMsl JTMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJI[paTHOE HEPABEHCTBO, U300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
IIPSIMOM, 3aIIMCBHIBATh PELIEHUE C IIOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PELIEHNH PA3JIMYHBIX 33/1a4.

DyHKUNHA

Pacnio3naBath (QyHKIMM H3y4eHHBIX BUIOB. I[loka3bpiBaTh CXeMaTUYECKU

pAacIoyIoKEHUE Ha KOOPAMHATHOM IJIOCKOCTH TpaduKoB GpyHKIMH Buaa: Y = KX, y = kX
+b,y=k/x,y=ax2 + bx + ¢, y = x3, y = Vx, Yy = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIA
K03 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth W u300paxarb CXeMaTHUYECKH TpaUKyd KBaIpaTHUUHbIX (YHKLHMH,
OMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIMHN MO UX Tpadukam.

Pacrio3naBaTh KBaIpaTHUUHYIO (QYHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HHU, PU3UKU, TEOMETPHUU.



YuciioBble MOCTAEAOBATEIbHOCTH U MIPOTPecCHT

Pacnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUYECKYIO IIPOIPECCUU IIPU Pa3HbIX
croco0ax 3aaHusl.

BoIimonHATe  BBIUMCIACHUS C  HCHOJb30BaHHEM GOpMyl nN-TO  YieHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHiA, CyMMBI TIEPBHIX N YJICHOB.

N300paxaTh 4WiI€Hbl MOCIEAOBATEIIBHOCTA TOYKAMU Ha KOOPAMHATHOU
IUIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YMCIOBBIMU IIOCIIE0OBATENBHOCTAMM, B TOM YHUCIIE
3aJayl U3 pPeaNbHOM JKM3HM (C HCIOJNB30BAHHEM KAaJbKYJIATOpa, IHU(PPOBBIX
TEXHOJIOTHUiA).



TEMATHYECKOE IINTAHUPOBAHHUE

I[TPOT'PAMME

7 KIIACC
N HaumenoBanun KosinvyecTBo yacon DJIeKTPOHHbIE
" e pa3iesioB H (uudpoBbie)
n/ Bcer Konrpoabsnsl  IIpakTHuyeck
TeM o0pa3oBaTejibHbIE
n 0 e padoThlI ue padoTsbl
NMPOrpaMmblI pecypcesbl
Yucna u
O bu6nmoreka [IOK
1 ' 25 2 https://m.edsoo.ru/7f415b
Panuvonanbunie 90
quclia o
AureGpanteck bubnuoreka [IOK
2 27 1 https://m.edsoo.ru/7f415b
Ue BBIPAKECHUS 90
VpaBHEHIS 1 bubnuoreka [{OK
3 P 20 1 https://m.edsoo.ru/7f415b
HEPABCHCTBA 90
Koopaunats! u bubnuoreka [IOK
4 rpadukH. 24 1 https://m.edsoo.ru/7f415b
DOyHKIKT 90
oBTODEHIC 1 bubmmoteka IIOK
5 P 6 1 https://m.edsoo.ru/7f415b
00001eHNEe
90
OBIIEE
KOJIMYECTBO
YACOBIIO 102 6 0



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
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 KUIACC

byHKIAHA

N HaumenoBann KounuyecTBo 4acos JIeKTPOHHbIE
" e pa3iesioB H (uudpoBbIe)
n/ Bcer Kourpoabnbl  IIpakTHyecku
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThl e padoThl
NMpOrpamMmbl pecypcsl
Uucna n
O — bubmuoreka [JOK
1 ' 15 1 https://m.edsoo.ru/7f417a
KBagparuslie 8
KOPHU o
Yucna u
BBIYUCIICHHUS. bu6mmoreka [IOK
2 Crenens ¢ 7 https://m.edsoo.ru/7f417a
LEIBIM f8
[IOKa3areieM
Anrebpanyeck
O — bubnnorexa [JOK
3 P . 5 1 https://m.edsoo.ru/7f417a
KBanpatublii 8
TPEXWICH o
Anrebpanyeck
HE BEIDAKCHIS bubnnorexka [JOK
4 P ' 15 1 https://m.edsoo.ru/7f417a
Anrebpanyecka fs
st Ipo0b -
YpaBHeHud U
HEDABCHCTEA bu6mmoreka [IOK
5 P ’ 15 1 https://m.edsoo.ru/7f417a
KBagparusie 8
ypaBHEHHU o
YpaBHeHud U
HEDABCHCTEA bubnnoreka [JOK
6 P ’ 13 https://m.edsoo.ru/7f417a
Cucremsl P
ypaBHEHUU o
VYpaBueHus u bubnmoreka [JOK
7 HEpaBEHCTBA. 12 1 https://m.edsoo.ru/7f417a
Hepasencrsa f8
OYHKIHH. bubnuoreka [IOK
8 OcHOBHBIE 5 https://m.edsoo.ru/7f417a
TTOHSITHS f8
OyHKIUN. bubnnorexa [JOK
9 Yucnoseie 9 https://m.edsoo.ru/7f417a

8



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
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
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

IMoBTOpPEHUE U bu6mmoreka [IOK
10 b 6 1 https://m.edsoo.ru/7f417a
00001IeHne P
OBILEE
KOJIMYECTBO
YACOB 10 102 6 0
[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne  HaumeHoBaHue
(undposbie)
n/ | pa3sesioB H TeM Bcer Konrpoabn  Ilpakruyeck
oOpa3oBaTeJibHbIE
1| NPOrpaMMel 0 ble padoThI ue padoThl
pecypchbl
Yucna n
bubnunoreka LIOK
BBIUMCIICHHUS.
1 . 9 1 https://m.edsoo.ru/7f41
JlelicTBUTENbHBIE 9408
yucia
VYpaBHeHus u
HEpaBEHCTBA. bubmmoreka [JOK
2 VYpaBHeHus C 14 https://m.edsoo.ru/7f41
OJTHOH 9d08
MIEPEMEHHOMN
YpaBHeHus u
bubnunoreka LIOK
HEPaBEHCTBRA.
3 C 14 1 https://m.edsoo.ru/7f41
UCTEMBI ) 9d03
ypaBHEHUU =
VYpaBHeHus u bubmmoreka [JOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBenctBa 9d08
bubnunoreka LIOK
5 OyHKIIH 16 1 https://m.edsoo.ru/7f41
9d08
Yucnoskle bu6nmorexa LIOK
6 [IOCJIENOBATEILHO 15 1 https://m.edsoo.ru/7f41
cTH 9d08
IToBTOpEHME,
oGobHmeHIe bubmmoteka IIOK
7 ’ 18 1 https://m.edsoo.ru/7f41
CUCTEMAaTH3aIIH
. 9d08
3HAHHH
OBIIEE
KOJIMYECTBO
102 6 0
YACOBIIO
I[MPOT'PAMME



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

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

» Anre6pa (B 2 vactsx), 8 kimace/ Yacts 1: Mopakosuy A.I'.; YHacte 2: Mopakosua A.I'. u
npyrue, mon penakiuein Mopakosuda A.I'., OOIECTBO C OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«1O1Ll MHEMO3HMHA»

» Anre6pa (B 2 vactsx), 9 kimace/ Yacts 1: Mopakosud A.I'., Cemenos I1.B.; Yacts 2:
Mopakosuu A.I'., Anekcanaposa A.JI., Mumyctuna T.H. u npyrue; noa penakuueit
Mopnkosuua A.I'., O0miecTBo ¢ orpanndeHHon oTBeTcTBeHHOCThIO « MOl MHEMO3HA »
Aunrebpa ( B 2 yacTsax), 7 kinacc/ Hacte 1: Mopakosuu A.T'.; Uacts2: Mnoakosuy A.I'. u apyrue,

noa penakuuet Mopakosuya A.I"., O01mecTBo ¢ orpaHUnYeHHOM 0TBeTCTBEHHOCTHIO "MOL]

MHEMO3HNHA"

METOAUYECKHUE MATEPHUAJIBI AJI51 YYUTEJISL
Anrebpa. Pabouas terpaas. 7-9 knacc. B 2-x gactax
3yb6apesa .., Munsireiin M.C.

Anrebpa. Kontponbabie paboThl. 7-9 kiace
Anekcannpona JILA.

Anrebpa. CamocTosiTenbHbIE pabOThI. 7-9 Kiacc

Anekcannpona JILA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU HUHTEPHET

https://resh.edu.ru/, https://urok.apkpro.ru/






