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HOACHUTEJIBHAS 3AIIMCKA

AnreOpa sIBAsieTCS OJTHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIETo 0Opa3oBaHMs: OHA
obecrieunBaeT W3y4eHUE JPYIHMX AUCHUIUIMH, KaK €CTeCTBEHHO-HAyYHOIro, TaK U
TYMaHUTApPHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO MJisl MPOJAOJKEHUS] OOpa3oBaHUS U B
MOBCEAHEBHON KM3HM. Pa3Butue y oOydaromuxcsi Hay4HbIX MPEACTABICHUH O
MPOUCXOXKJIEHUU U CYIIHOCTH aireOpanyeckux aOcTpakiui, croco0e OTpakKeHUus
MaTeMaTU4YeCKOM HayKOW SBIEHUM W TIPOLIECCOB B TMPUPOAEC U OOIIECTBE, POJIU
MaTeMaTU4YeCKOro MOJICIMPOBAHUSI B HAay4YHOM IIO3HAHUM W B MPAKTHUKE CIOCOOCTBYET
GbopMUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS W KauyeCTB MBIIUICHUS, HEOOXOAUMBIX IS
ajjanTaliid B COBpeMEHHOM IudpoBoM oOmiectBe. M3yuenue anreOpsl obOecrieunBaeT
pa3BuTHE YMEHHMs HaOmOaaTh, CpaBHHUBaTh, HAaXOAUTh 3aKOHOMEPHOCTH, TpelyeT
KPUTUYHOCTH MBIIIJICHUS, CTIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOU JICHCTBUS
U BBIBOJBI, (GOpMyIupoBaTh yTBepxkaeHus. OcBoeHUE Kypca anredOpbl obOecrnednBaeT
pa3BUTHE JIOTMYECKOTO MBIIIJICHUS OOYyYarolUXCs: OHHM HCIOJB3YIOT JeAyKTUBHBIE U
WHYKTUBHBIC PACcCYXKIEHUs, 0000IIeHNE U KOHKPETU3AINI0, a0CTparupoBaHue U aHAJIOTHIO.
OO6yuenue anrebpe mpesrnonaracT 3HAYUTENbHBIA 00BEM CAMOCTOSTEIHHON ACATEIbHOCTU
oOydJaromuxcs, TOITOMY CaMOCTOSATEIIBHOE peIIeHrue 3ajad SBJISETCS peanu3aluei
NEeSATeIbHOCTHOTO MPUHIIMIIA 00YUYEHUS.

B crpykrype mnporpammbl yueOHOro Kypca «Anrebpa» mjii OCHOBHOTO OOIIEro
o0pa30oBaHKs OCHOBHOE MECTO 3aHMMAIOT COJIepKaTelbHO-METoiuuecKue TuHuu: «Hucna u
BBIUUCIICHUS», «ANredpandeckie BoIpaXeHUs», «Y paBHEHHs U HEpaBeHCTBay», «DyHKIIUNY.
Kaxnmas U3 3TuxX comepKareabHO-METOINYECKUX JIMHUN pa3BUBACTCS Ha MPOTSHKEHUU TPEX
JIET U3Y4EHHUsI Kypca, B3aUMOJICHCTBYS C IPYTUMU €ro JIMHUAMH. B Xo7e uzydenust yueOHOro
Kypca OOydJarolmuMcsi TPUXOJIUTCA JIOTMUECKH PacCyXlaTh, HCIOIb30BaTh TEOPETUKO-
MHOKECTBEHHBIA $I3bIK. B CBSi3M ¢ 3TUM B TporpaMMmy ydeOHOTro Kypca «Anredpa»
BKJIFOYEHBI HEKOTOPBIE OCHOBBI JIOTMKH, IMPEICTABICHHBIE BO BCEX OCHOBHBIX pa3enax
MaTeMaTHYEeCKOTO O0pa30BaHUS M CIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaIONIMMHCS OCHOB
YHUBEPCAJIBbHOIO  MaTeMaTH4eckoro  s3bika.  ColepxkaTeapbHOM U CTPYKTYpHOU
0COOEHHOCTBIO yUeOHOTO Kypca «Anredpay sSBISETCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nuHUM «Yucina W BBIYMCICHUS» CIYKUT OCHOBOW JUIsl JajdbHEWIIETO
M3YYCHHUS] MaTEMaTHUKH, CTIOCOOCTBYET PA3BUTHUIO Y 00YYAIONINXCS JIOTHYECKOTO MBIILICHHUS,
GbopMHUpPOBAaHUIO yMEHHS TOJB30BATHCS  AJITOPUTMAMH, a TaKkKe MPUOOPETCHHIO
MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsi MOBCEAHEBHOW >XW3HU. Pa3BuTHE MOHATHS O
qucliec Ha YPOBHE OCHOBHOTO OOIIEero oO0pa3oBaHUS CBS3aHO C PANUOHATHHBIMH H
UPpaMOHATBHBIMHA YHCIIaMH, (HOPMHUPOBAHUEM MPEACTABICHUNA O JEHCTBUTEIHLHOM YHUCIE.
3aBepirieHrne OCBOCHHSI YMCIOBOM TMHUU OTHECEHO K CpeHEMY 001IeMy 00pa30BaHHUIO.

Conepxanue NBYX alreOpaniuecKux JUHUU — «AJNreOpanveckue BBIPAKECHUS» U
«YpaBHEHUSI UM  HEPABEHCTBa»  CMOCOOCTBYeT (POpMHpPOBAHUIO y  OOydYaroluxcs
MaTeMaTH4eCKOro amnmnaparta, HeoOXOAUMOTO JJisi PEUIeHUs 3a/Jady MaTEeMaTUKH, CMEXKHBIX
MpEeAMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3ajlady. Ha ypoBHE OCHOBHOrO 0O0IIEero
oOpa3oBaHus y4eOHBIM MaTepuall TPYNNUPYETCS BOKPYr PAIMOHAIBHBIX BBIPAKECHUM.



Anrebpa JE€MOHCTpUPYET 3HAUYEHHE MaTEMaTUKU KakK fA3blKa I MOCTPOEHHUS
MaTeMaTUYeCKUX MOJeJIel, ONMUCaHusl MPOILECCOB U SBJICHUU peanbHOro mupa. B 3amaum
oOydeHHs anreOpe BXOAAT TaKKe JajibHEWIee pa3BUTHE aJTOPUTMUYECKOTO MBIIIICHMUS,
HEO0OXOJIMMOI'0, B YaCTHOCTH, JJIi OCBOEHHUS Kypca MH(POPMATUKH, U OBJIAJICHUE HABBIKAMU
JNeAYKTUBHBIX paccyxJeHuid. [Ipeodpa3oBaHre CMMBOIBHBIX (POPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpakeHUsl, CHOCOOHOCTEN K MATEMaTHYE€CKOMY TBOPYECTBY.

Copepxxanue (PyHKIMOHAIBHO-Tpa(pUUECKOW JIMHMM HALENEHO Ha IOJy4YeHHE
oOydJaromuMucsl 3HaHUM O (YHKIUAX KaK BaKHEWIIEW MaTeMaTUYeCKOW MOMACIH s
OMMCAHMS U UCCIEIOBaHUS Pa3HOOOPa3HbIX MPOLIECCOB U ABJICHUM B MPUPOJIE U OOILECTRE.
N3yuenue marepuaina crnocoOCTBYET Pa3BUTHUIO y OOYYalOIIUMXCS YMEHHUS HCIOJb30BaTh
pa3IuYHbIE BBIPA3UTENBHBIE CPEACTBA SI3bIKa MATEMATUKU — CJIOBECHBIEC, CHUMBOJUYECKUE,
rpaduyueckre, BHOCUT BKJIaJ B (OPMHpPOBAHUE NPEICTABICHUNW O pOJM MATEMaTUKU B
Pa3BUTHH LIMBUIIM3ALUU U KYJIbTYPBI.

CornacHo yueOHOMY IlaHy B 7-9 kiaccax u3ywaeTcsi yueOHBIM Kypc «AmreOpay,
KOTOPBII BKJIIOYAET CJIEAYIONIME OCHOBHBIE pa3/ielibl cojepxanus: «Hucna u BHIYUCICHUS,
«Anrebpandeckue BHIPOKECHUS», «YpaBHEHUSI U HEPABEHCTBAY», « DYHKIIUNY.

Ha usyuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Henento0), B 8 kimacce — 102 yaca (3 yaca B Heento), B 9 kinacce — 102 gaca (3 gaca
B HEJICITIO).



1. COAEP/ KAHUE OBYUYEHUSA
7 KIIACC

Yucaa v BbIYMCICHUS

Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, NEPEX0]l OT OAHOW (PopMBI 3amucu Apodei K
npyroil. IloHsiTMe panMOHAIBHOTO 4YHMCIA, 3alMCh, CPaBHEHHE, YIOPSAAOYMBAHUE
palMoHaIBHBIX YHceld. ApudMeTHUeCKUe ACHCTBUS C pallMOHATBLHBIMU YuciiaMu. Perienue
3a/1a4y U3 peanbHON MPAKTUKKU HA YACTH, Ha IPOOH.

CreneHb ¢ HATYpaJIbHBIM [MOKA3aTeJIEM: ONpeeIeHe, MpeoOpa30BaHNe BHIPAKEHUN HA
OCHOBE OIpeieNIeHus, 3aUCh 0oNbIIuX yncell. [IpoleHTsl, 3anuch NpOLUEHTOB B BUE APOOH
U ApoOu B BUAE NpOUEHTOB. Tpu OCHOBHBIE 3aJaud Ha MPOILEHTHI, PEIICHUE 3aJady U3
pEabHON IIPAKTUKHU.

IIpuMeHeHNE TNPU3HAKOB JEIUMOCTH, PA3J0KEHUE HA MHOXKHUTEIN HATypaJIbHBIX
YHUCEN.

PeanbHbie 3aBUCUMOCTH, B TOM YHUCIIE MpsMasi U 00paTHasi MPONOPIHUOHAIBHOCTH.

AJireOpanvecKue BbIpasKeHHU s

IlepeMeHHbIE, YMCIOBOE 3HAUEHUE BBIPAYKEHHS C NTEPEMEHHON. JlomyCcTUMbIE 3HAUECHUS
nepeMeHHbIX. [IpeAcTaBieHHe 3aBUCUMOCTH MEXKJYy BEJIUYMHAMH B BHUAC (HOPMYIIBI.
Boruncnenuss mo ¢opmynam. IlpeoOpa3zoBanue OyKBEHHBIX BBIPAKEHUN, TOXKIECTBEHHO
paBHbIE BBIpa)KEHHUS, TIPaBUIIa MPeoOpa30BaHUs CYMM U MPOU3BEICHUMN, PABUIIAa PACKPBITHS
CKOOOK M MPUBEJICHUS MOJOOHBIX CIIaraeMbiX.

CBoiicTBa CTENIEHU C HATYypaJbHBIM ITOKA3aTEIIEM.

OnHowreHsl W MHorowieHbl. CreneHb MHorowieHa. CroKeHHE, BBIUUTAHUE,
YMHOKEHUE MHOTro4JieHOB. DOpMyIibl COKpAIIEHHOIO YMHOKEHHS: KBaJpaT CYMMBbI H
KBaapar pazHoctu. DopMyrna pa3HOCTH KBagpaToB. Pa3jnokeHMEe MHOTOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUEe, KOpEeHb  YypaBHEHHUS, TMpaBWia  MpeoOpa3oBaHUs  ypaBHEHHS,
PAaBHOCHUJIIBHOCTh YPaBHEHUH.

JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YMCIIO KOPHEW JIMHEWHOIO YpPaBHEHUS,
peuieHre JUHEHHbIX ypaBHeHHI. COCTaBIE€HHE YpaBHEHMU IO YCIIOBHIO 3aiaudd. Pemienue
TEKCTOBBIX 33/1a4 C MOMOIIbIO YPABHEHUH.

JluneitHOE ypaBHEHUE C IBYMS IMEpEMEHHBIMU U ero rpaduk. CucreMa IByX TUHEHHBIX
YpaBHEHUM C AByMs MepeMeHHbIMU. PellieHne cucreM ypaBHEHUH CIIOCOOOM MOJCTAHOBKH.
[Ipumeps! pelieHus: TEKCTOBBIX 33/1a4 € OMOUIBI0 CUCTEM YPaBHEHUM.

DOyHKUUN

Koopannata Toukn Ha npsamoi. UucnoBble mpoMeEXyTKH. PaccTosiHne mexay AByMs
TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHas cuctema koopauHat, ocu OX m Oy. AbGcmmcca U opuHaTa TOYKH Ha
KOOpAUHATHOM muiockocTH. [Ipumepsl rpadukoB, 3agaHHbix Gopmynamu. YteHnue rpadukos
peanbHbix 3aBucuMocTed. [lonstue Qynkumu. I'papuk dynkiuu. CpoiicTBa (yHKIIUH.



Jluneitnas ¢ynkuus, e€ rpaduk. ['paduk ¢ynkuumm y = |X|. 'paduueckoe perieHue
JIMHEVHBIX YPAaBHEHUN U CUCTEM JIMHEMHBIX YPABHEHUM.
8 KUIIACC

Yucaa v BbIYMCICHUS

KBaapatueiii kopenb u3 uucina. Ilonarue o0 uppaumoHanibHOM uwucie. JlecaTuuHble
MPUOJIMKEHUST UppAIIMOHANIBHBIX unces. CBoicTBa apuMETHUECKUX KBAJAPATHBIX KOPHEH U
WX TPUMEHEHHUE K TNPeoOpa3OBAHUI0 YHUCJIOBBIX BBIPAKCHUH UM BBIYUCICHUSIM.
JleMCTBUTENBHBIC YHCIIA.

Crenens ¢ 1enabpIM NoKaszaTesneM u €€ ceorictBa. CTaHIapTHas 3alUCh YUCTA.

Anrebpanueckue BeIpakKeHUSAJIreOpandeckne BbIpaskeHUsl

KBanpathblil TpEXUiieH, pa3a0KeHUE KBAAPATHOIO TPEXUJICHA HA MHOKUTEH.

Anrebpandeckas Apo6b. OCHOBHOE CBOMCTBO anredpanueckoi apobu. CroxkeHue,
BBIYMTaHUE, YMHOXKEHHE, JieJeHue anreOpandeckux ApoOei. PanmoHanbHbIe BBIPAXKCHUS U
uX MpeoOpa3oBaHue.

YpaBHEHHUs U HEpABEHCTBAY paBHEHHMS M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢hopmysia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera.
Pemiennie ypaBHEHUMN, CBOMSIIMXCS K JMHEHHBIM M KBajJpaTHbIM. l[Ipocreifmue apoOHO-
paloHaIbHbIC YPABHEHHUS.

['paduueckas uHTEpHpeTalvsd YPABHEHUM C IBYMS IEPEMEHHBIMHU U CUCTEM JIMHEWHBIX
YPaBHEHUU C ABYMs IIEpEMEHHBIMU. [IprMephl pereHnst CUCTeM HEJIMHEUHBIX YPaBHEHUU C
JIBYMsI IEPEMEHHBIMH.

Pemienue TeKCTOBBIX 3a/1a4 anredpaniyeckiuM CriocoOOM.

YuciioBple HEpABEHCTBA M UX CBOWCTBAa. HepaBeHCTBO € OJHOM NEPEMEHHOM.
PaBHOCHIIBHOCT HEpaBeHCTB. JIMHEiHbIE HepaBeHCTBa C OJHOM mepemMeHHOU. CHucTeMbl
JIMHEWHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

OyHKINM PYHKIUA

[lonsitue dynkuuu. OO6nacTh ONpEACICHUS W MHOXECTBO 3HAYCHUW (YHKIIMH.
CniocoOsbI 3amanus QyHKIINMA.

I'padux Pynkmun. Urenue cBoiicTB PyHkuu mo e€ rpaduky. [Ipumepst rpaduxos
GYyHKITUH, OTpakaloNIUX peaTbHbIC MPOIIECCHI.

DyYHKINH, OMICHIBAIONINE PSIMYIO U OOPAaTHYIO MPOMOPIIMOHATBHBIE 3aBUCUMOCTH, UX
rpadukn. Oyrxmun Yy = X2, ¥ = X3, Y = VX, y=|x|. 'paduueckoe pelucHue ypaBHSHUIH U
CHCTEM YPABHEHUM.

9 KJIACC

Yucsa 1 BIYUCICHUSA

PanyionanbHble  4YKclia, UPpPALMOHANIBHBIE 4YHUCJIa, KOHEUHbIE U OECKOHEUYHBIE
JnecATUYHbIe JpoOu. MHOXKECTBO JEUCTBUTEIBHBIX YMCEIN, JACHCTBUTEIbHBIE YHUCIA KakK
OCCKOHEUHbIE JIeCATUYHBIE JpoOM. B3auMHO OJHO3HAYHOE COOTBETCTBHE  MEXKAY
MHOKECTBOM JIEMCTBUTEIBHBIX YHACEII U KOOPAUHATHOU MPSIMOM.



CpaBHeHUE TEUCTBUTEIBHBIX YUCEN, apupMeTHUeCKUue ACHCTBUSA C NEUCTBUTEIbHBIMU
YUCIIAMMU.

Pa3mepbl 00BEKTOB OKpYKAIOUIETO0 MHUpPA, JJIUTEIBHOCTH MPOLIECCOB B OKPYKAIOLIEM
MHpE.

[TpubnuxénHoe 3HaUY€HHE BEIUYHMHBI, TOYHOCTb NpUONIMKeHUs. OKpyriieHue 4YHCell.
IIpukuaka v OLEHKA pe3yJIbTaTOB BEIYMCIICHUM.

YpaBHeHUS ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagpaTtHoe ypaBHeHue. PelieHne ypaBHEHMH, CBOASLIMXCS K  KBaJIpaTHBIM.
buxsanparHoe ypaBHeHue. [Ipumepsl pelieHrs ypaBHEHUN TPETbE U YETBEPTOU CTEIICHEN
Pa3JIOKEHNEM HA MHOKHUTEIIH.

Pemenue  npoOHO-pallMOHANBHBIX  ypaBHEHUW. PelieHne  TEKCTOBBIX — 3ajad
anredpanvyeckuM METOJIOM.

VYpaBHeHuUE ¢ IByMsi IEPEMEHHBIMU U ero rpaduk. PemeHue cucrteM IBYX JMHEHHBIX
YpaBHEHUW C JBYMs NEPEMEHHbIMH. PellleHne cucTeM IBYX YpaBHEHHM, OJTHO M3 KOTOPBIX
JUHENHOE, a Ipyroe — BTOpOil creneHu. ['paduyeckas MHTEpHpeTalus CUCTEMbl YpaBHEHU
C ABYMS IIEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3aj1a4 aNreOpandyeckuM CrocoooMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienve nMHENMHBIX HEPABEHCTB C OJHOW IIEPEMEHHOW. PemieHune cucreMm JIMHEHMHBIX
HEPaBEHCTB ¢ OJHOU nepeMeHHoi. KBanpaTHeie HepaBeHCcTBa. | paduueckast mHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMHU.

OyHKIMNPYHKIMH

KBagpartuunas ¢yukuus, e€ rpadux u coiictBa. [lapaGomna, KoOpAMHATHI BEPIIUHbI
napaboJibl, 0Ch CAMMETPHH 1apadoIbl.

I'paduxu byukumii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = x| , u ux cBoiicTBa.

Hucnosele nocienoBaTeabHOCTUYHCI0BbIE TOCIeI0BATEIbHOCTH U IPOrPecCcuu

[lonsiTHE  4YKMCIIOBOM  TOCIENOBAaTEIbHOCTH.  3aJlaHUE  IOCJIEA0BATENIbHOCTHU
peKyppeHTHO# dhopMynon u Gopmymoi N-To wieHa.

Apudmernueckass U  reomeTpuueckas mporpeccun. Dopmyasl  N-TO  4JeHA
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI MIEPBHIX N YJICHOB.

N300pakeHne 4ieHOB apu(PMETHUIECKON M reOMETPUUECKON MPOrpeccuid TOYKaMHu Ha
KOOPAUHATHOM MIOCKOCTH. JINHEHHBIN U SKCIOHEHIIMANBHBIN pocT. CIOKHBIE MTPOLIEHTHI.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTPpaMMbl Y4eOHOTO Kypca «Anredpa»
XapaKTEPU3YIOTCH:

1) naTpuoTHYecKOe BOCIMTAHHUE:

MPOSIBIICHUEM HHTEpPECAa K MPOIUIOMY M HACTOAIIEMY POCCHUMCKOW MATEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTMIKEHUSIM POCCUUCKUX MATEMATUKOB WU POCCHUMCKOU
MaTeMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO JITUX JOCTHXKEHUH B JAPYrUX HayKax H
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0S3aHHOCTEH TpaKJaHWHA W peaiu3allid ero Mpas,
NpeACTaBICHUEM O MAaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TIPOLIEIYP Tpa’kAaHCKOTO O0IecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXICHHIO JTHYECKHX TMpOOJIeM, CBS3aHHBIX C TIPAKTUYECKUM MPUMECHECHUEM
JOCTMKEHUH HAyKH, OCO3HAHMEM BaXXHOCTU MOPAJIbHO-ITUYECKUX MPUHIIMUIIOB B
NEATENBbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOM Ha aKTUBHOE y4acTHE B PELICHHM MPAKTHUYECKUX 3a7a4 MaTeMaTHYECKON
HAIPaBJICHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMaTHYECKOTO 0Opa30BaHUsA Ha MPOTSKEHUU
BCEM JKM3HU JJIsl YCTIEIIHON MPOodecCHOHANBHON ACSTENIBHOCTH M PA3BUTHEM HEOOXOIUMBIX
YMEHHI, OCO3HaHHBIM BBIOOPDOM ¥ TOCTPOCHHEM HWHIWBUIYATbHOW  TPACKTOPUH
o0pa3oBaHUsA U S>KU3HEHHBIX IUJIAHOB C Y4YETOM JUYHBIX HHTEPECOB U OOIIECTBEHHBIX
OTpeOHOCTEHH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K SMOIMOHAIIBHOMY M 3CTETHMYECKOMY BOCHPHITHIO MaTeMaTUYECKHUX
O0OBEKTOB, 3ajay, pEHICHUH, pacCyKIeHUH, YMEHHUIO BHJIETb MaTEeMaTUYECKUE
3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHEHTAIMEeN B IEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJLI M 00IIecTBa, MOHUMaHUEM
MaTeMaTUYeCKON HayKd Kak cepbl YeIOBEUECKOW NEeATeTbHOCTH, ITAlOB €€ Pa3BUTHS H
3HQUUMOCTH JJIl Pa3BUTHUS [MBUJM3ALMU, OBJIAJCHUEM SI3IKOM MAaTEeMaTUKU H
MAaTEMAaTHYECKOW KYJIbTYPOM KaK CpPEACTBOM IIO3HAHHMS MHUpPA, OBJIAJCHUEM MNPOCTEHIIUMHU
HaBBIKAMU HCCIIEIOBATEIBbCKOMN ESITEIbHOCTH;

6) ¢usuueckoe BocnuTaHue, GopMHpPOBAHHME KYJBTYPHI 310POBbS H
IMOLMOHAJIBHOIO 0JIArONMOJTYY s

FOTOBHOCTBKO NPUMEHSATh MATEMATHYECKUE 3HAHWS B HMHTEPECAX CBOErO 300POBbBA,
BEJICHUS 3I0POBOT0 00pa3a >KU3HU (310pOBOE MUTAHKUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN



U OTIbIXa, peryjsipHas (pu3ndeckass akTUBHOCTh), CPOPMHUPOBAHHOCTHIO HABBIKA pediieKcun,
MPU3HAHUEM CBOETO MpaBa Ha OIMKOKY M TAKOIO e MpaBa APyroro 4ejoBeKa;

7) 3K0JI0rH4ecKoe BOCIIUTAHHUE:

OpUEHTaluel Ha IPUMEHEHHE MaTEMaTUYECKUX 3HaHUW NJIs1 pelIeHus 3a/1ay B 00acTu
COXPAHHOCTU OKpY)Kalouledl cpenbl, MIaHUPOBAaHUSA MOCTYINKOB M OLIEHKHM KX BO3MOKHBIX
MOCJIEACTBUNA i1 OKpY’XKarolled  cpelbl, OCO3HaHUEM TIJI00aJbHOrO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTeH UX pelleHNUs;

8) ajanTanus K U3MEHSIOIMMCS YCJI0BHAM COUMAJIbHON U MIPUPOIHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUAM B YCJIOBHUSX HEOIPEAEIEHHOCTH, IOBBIIIEHUIO YPOBHS
CBOEI KOMIETEHTHOCTU Yepe3 MPAKTHUYECKYIO JESITeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS
y IpYyrux Jojed, mpuoOpeTratb B COBMECTHOHN JESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U
KOMIIETEHIIUU U3 ONBITA IPYTUX;

HEOOXOJMMOCThI0O B (POPMHUPOBAHMU HOBBIX 3HAHHUM, B TOM 4YHUCIE (POPMYJIUPOBATH
UJeH, MOHATHUS, TUIOTE3bl 00 OOBEKTaX W SBJICHUSX, B TOM 4YHCIIE paHee HEU3BECTHBIX,
OCO3HaBaTh JEe(PUIMTHI COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallUI0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIMIUM KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS U
nencTBus, GOpMYIUPOBATH U OIIEHUBATH PUCKU U MOCIENICTBUS, POPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE yUeOHbIE 1elCTBUSA

ba3oBble jornueckue AecTBUA:

e BBIBISATH M XapaKTepHU30BaThb CYLIECTBEHHBIE MPHU3HAKM MAaTEMATHYECKUX
00BEKTOB, MOHATUN, OTHOIICHUN MEXy TOHATHAMU, POPMYyTUPOBATH OMPEEICHUS
MOHSITHM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMU, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS, KPUTEPUU ITPOBOIMMOTO aHAIH3a;

e BOCIIPUHUMATh, (GOPMYIUPOBATH U MPEOOPA30BHIBATH CYKACHUS: YTBEPAUTEIbHBIC U
OTpUIATEIbHBIC, CAUHUIHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

e BBISBISATh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M U MPOTUBOpPEYUSI B
dakTax, MAaHHBIX, HAONIOJACHUSIX W YTBEPKICHUAX, MpeiaraTb KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

e JIeNIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKIIOUYEHUH 110 aHAJIOTHH;

e pa3dupaTh JOKa3aTEIbCTBA MATEMATHUYECKUX YTBEPKICHHN (IpsiMble U OT
MPOTHUBHOIO),  MPOBOJWTH  CAMOCTOSITEJIbHO  HECJIOXKHBIE  JOKa3aTeJbCTBA
MaTeMaTHYeCKuX (DaKTOB, BHICTPAWBATh APTYMEHTAIIMIO, TMPHUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHHUS,

e BBIOMpATH CHOCOO penieHus yuyeOHOM 3ajayu (CpaBHUBATh HECKOJIBKO BapUAHTOB
peuieHus, BbIOMpaTh HauOoJiee TMOAXOMSIMIMI C  Y4ETOM  CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPHUEB).



Ba3oBble uccienoBarebcKue 1eHCTBHUA .

WCIIONB30BaTh  BOMPOCHI  KaK  HCCIIENOBAaTENbCKUA  HMHCTPYMEHT  TO3HAHMA,
(GopMynHpoBaTh  BOMIPOCHI, ¢ukcupylomue  NpoTUBOpeuYue,  Ipodiemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE W JaHHOE, (OpPMHUPOBATh THUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH MO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECJIOXHBIM 3KCIIEPUMEHT,
HEOOJIbIIIOE HKCCIEAOBAHME [0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTU4YecKOTo
00bEKTa, 3aBUCUMOCTEN 0OHEKTOB MEXTY COOOI;

CaMOCTOSITEIbHO  (popMynupoBaTh OO0OOIIEHUST U BBIBOALI 1O pe3yjibTaTaM
OpOBENEHHOTO  HAOJIOJEHUsS,  MCCIEIOBAHMS,  OIEHMBAaTh  JIOCTOBEPHOCTH
MIOJTyYEHHBIX PE3YJIBTaTOB, BHIBOJIOB U 0000IIECHUIA;

OPOrHO3MPOBATh  BO3MOXXKHOE  pa3BUTHE TMpoliecca, a TakkKe  BBIJIBUTaTh
IPE/IONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh U U30BITOYHOCTh MHPOPMAIIUU, TAHHBIX, HEOOXOAUMBIX
IUTSL pELLICHUS 3a/1a4K;

BbIOMpATh, aHATTU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIU IO
pPa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS;

BbIOMpaTh (opmy mnpenctaBieHUs WHGOpPMAIMU W WJUIIOCTPUPOBATH pelllaeMble
3aJja4M CXeMaMH, JuarpaMmmamMu, HHOU rpadukoi U MX KOMOMHALUSAMU;

OLIEHUBATh HAAEXKHOCTh MHPOPMAIMM IO KPUTEPUSIM, MPENTIOKEHHBIM YUUTEIEM
win c(hOPMYJIHPOBAHHBIM CAMOCTOSATEIBHO.

KomMmyHuKaTHBHBIE YHUBEPcaJIbHbIE YUeOHbIe 1eificTBHUS:

BOCIPUHUMATh U (HOPMYITUPOBATH CYKIEHHUS B COOTBETCTBHM C YCIOBUSIMH U
HEJSIMU OOIIEeHHUSI, SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M TUCHBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUA 110 XOJy peUIeHHus 3ajayu,
KOMMEHTHUPOBATh MOJTYyYECHHBIN pPe3yJIbTaT;

B XOJ€ OOCYXXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOHl TEMBl,
npoOJIeMbl, pelaeMon 3a/1auu, BICKa3bIBaTh UCH, HAIIEJICHHbBIC Ha MIOUCK PEIICHUS,
COMNOCTABJISITh CBOM CYXKJIECHHS C CYXIACHUAMHU JPYTHUX YYaCTHUKOB JUajora,
OOHApYXWBaTh pa3IWIUE MW CXOJCTBO TIO3WIMHA, B KOPPEKTHOH (dopme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

MPEACTABIATh PE3YyJAbTaThl PEIICHUS 3aJauyd, OKCIEPUMEHTAa, UCCIEIOBaHUsA,
MPOEKTa, CaMOCTOATEIHLHO BBHIOMPAaTh (opMaT BBICTYIUICHHS C Yy4€TOM 3aaad
MPE3EHTAIMU U OCOOEHHOCTEH ayIuTOpHH;

MOHUMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U WUHIUBUAYAIbHOU PaOOTHI
MIpU PEIICHUU yYeOHbIX MaTEMAaTUYECKUX 3a/1a4;

MPUHUMATh 1€JIb COBMECTHOM JAESATEIbHOCTH, IUJJAHUPOBAaTh OPraHU3ALMIO
COBMECTHOM pPabOThl, paclpenesiaTb BHABI padOT, JOTOBApUBATHCS, OOCYKIATh
MPOIIECC M Pe3yabTaT paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B TpynmnoBbIX (opmax padboTbl (0O0CYXaeHus, OOMEH MHEHUSIMH,
MO3TOBbIE€ HITYPMbI U JAPYTHUE), BHIIOJIHITH CBOIO YaCcTh pabOThl U KOOPAUHUPOBATH



CBOM JCUCTBHS C IPYTMMM YJIE€HAMHM KOMaH/bl, OLICHUBATh Ka4eCTBO CBOETO BKJIaaa
B O0mMI MOpPOAYKT MO KpUTEpHUsIM, CHOPMYIUPOBAHHBIM  YYACTHUKAMU
B3aUMOJICHCTBUA.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC ACHCTBHUS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTaBJISATH IUIAH, AJITOPUTM pEIICHMs 3aJaud (UM €ro 4acTh),
BBIOMpATh CMOCOO pelIeHUs C Y4YETOM HUMEIOLIUXCS PECYpCcOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C yYETOM
HOBOM MH(OpMaLIUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHbIH HHTEJJICKT:

e BIIQJIETh CHOCOOAMU CaMOINPOBEPKU, CAMOKOHTPOJIS IIpoliecca U pe3yJsibTara
peueHns MaTeEMaTUYECKON 3a1a4H;

e TMPEIBUAETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU PELIEHUU 3a/a4H,
BHOCHUTbH KOPPEKTHUBBI B IEATEIbHOCTh HA OCHOBE HOBBIX O0CTOSTENbCTB, HAUACHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHUBAaTh COOTBETCTBHE pE3yibTaTa JACATEIBHOCTH TIOCTABIECHHONM WEIU U
YCIIOBUSIM, OOBSCHATHh MPUUYMHBI JOCTHKEHHS WM HEJOCTHXKEHHUS eI, HAXOIUTh
OlIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

K koHny oOyuenus B 7 kjacce oOy4aroUTUHCS TOIYYUT CIEIYIOUIUE MPEIMETHBIC
PE3YIBTATHI:

Yuciia 1 BBIYUCTCHUSA

BrimoniHATh, codeTast yCTHbIE U MUCHMEHHBIE MPUEMBI, apU(PMETHUECKUE JCUCTBUS C
palOHAIbHBIMU YUCIAMU.

HaxonuTe 3HaY€HHS YMCIOBBIX BBIPAKEHUM, MPUMEHSATH Pa3HOOOpa3HbIE CHOCOOBI H
npu€éMbl BBIUMUCIICHUS 3HAYCHUW NPOOHBIX BBIPAKEHUM, COIEpKAIIMX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.

[lepexoguts OT omHOW GOPMBI 3amUCH 4YHUCeN K JApyrod (mpeoOpa3oBHIBATH
JECATUYHYIO JpOo0h B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YaCTHOCTH B
OCCKOHEUHYIO JICCITUIHYIO APOOB).

CpaBHUBATH U YIIOPSAJOUYMBATH PAllMOHAJILHBIC YUCIIA.

OKpyrJIsTh Yncna.

BbINONHATh MNPUKUAKY M OLEHKY pe3yibTaTa BBIYMCICHUN, OIEHKY 3HA4YCHUH
YUCJIOBBIX BBIPAKCHUH. BbINOMHATH JEHWCTBUS €O CTENEHSMH C  HAaTypajbHBIMU
MOKa3aTEISIMH.

[IpuMeHsTh TPU3HAKY JETUMOCTH, Pa3I0KEHUE HA MHOKUTEIU HATYPAJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBS3aHHBIE C OTHOILICHHUEM BEJIUYUH,
MPONOPUMOHAILHOCThIO BEJIUYHMH, MPOLUEHTAMH, WUHTEPIPETUPOBATH PE3YIbTAThl PELICHUS
3a/1a4 ¢ y4ETOM OrpaHUYEeHUH, CBSI3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMBIX OOBEKTOB.

AuredOpanyeckue BbIpaKeHUA



Hcnonwp3oBaTh anreOpaniuyeckyro TEPMHUHOJOTHIO U CHUMBOJHUKY, MPUMEHATH €€ B
MpOLIECCE OCBOEHUS yUeOHOr0 MaTepuara.

HaxonuTh 3HaueHnsi OyKBEHHBIX BBIPAKEHUN MPU 3aJaHHBIX 3HAUCHUSAX NTEPEMEHHBIX.

Boinonusate mpeoOpa3oBaHus 1EJIOTO BBIPAKEHHS B MHOTOWIEH MPUBEICHUEM
MOAOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BbINonHAT YyMHOXXKEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOIOYJieHa Ha MHOTOYJIEH,
MPUMEHSITH (hOPMYJIBI KBaJpaTa CyMMBbI U KBajipaTa pa3HOCTH.

Ocy1iecTBIATh Pa3ioKeHUE MHOTOUYJIEHOB HA MHOXHUTEIU C MOMOIILI0O BHIHECEHHS 3a
CKOOKM  OOIIero MHOXUTENS, TPYNIUPOBKH  ClIaraeMblX, MpPUMEHEHUs  Gopmyl
COKpAILIEHHOTIO YMHOKECHHS.

[IpumensTs npeoOpa3oBaHUsT MHOTOYJICEHOB JUISl PEIICHHS Pa3IMYHbIX 3a7ad U3
MaTeMAaTHKH, CMEXKHBIX TIPEJIMETOB, U3 PEaTbHON MPAKTUKHU.

Hcnonw3oBaTh  CBOWCTBA  CTENEHEHW €  HATypaJdbHBIMU  [OKa3aTeNsMH  JJIs
npeoOpa3oBaHus BEIPAKCHUIM.

YpaBHEHUS ¥ HEPABEHCTBA

Pemiath nuHeliHbIe ypaBHEHUS C OJTHOW NIEPEMEHHOM, TPUMEHSSI MpaBuIa repexoaa oT
UCXOJTHOTO YpPaBHEHHUS K pPaBHOCWIBHOMY emy. [IpoBepsTh, SIBASETCS JIM YUCIO KOpPHEM
ypaBHEHUSI.

[TpumeHsTh TpadguyecKre METOBI IIPU PEIICHUN JTUHEHHBIX YPABHECHUN U UX CUCTEM.

[lonOupaTh mpUMEpPHI Map YHUCEIN, SIBISIONIMXCS PEUICHHEM JMHEWHOro ypaBHEHUS C
IBYMSI IEPEMEHHBIMU.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOrO YpaBHEHUS C JBYMS
NEepPEeMEHHBIMHU, MOJIb3YSICh TPadUKOM, IPUBOAUTH MPUMEPHI PELICHUSI YPaBHEHUS.

Pemate cuctembl BYX JIMHEHMHBIX YpaBHEHUH C JABYMsSI NIEPEMEHHBIMHU, B TOM YHUCJE
rpaduIECKH.

CocTaBiTh ¥ pelaTh JUHEHHOE YPABHEHUE WM CUCTEMY JIMHEWHBIX YPAaBHEHUH IO
YCIIOBHIO 3aJlauM, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJlauyd IOJTYYEHHbIN
pe3ynbTar.

DOyHKUUHA

N3o0paxaTth Ha KOOPJAMHATHOW TMPSMOW TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HWHTEpBalbl, 3alMChIBaThb YHUCJIOBBIE TPOMEKYTKH Ha
anredpandecKkoM S3bIKE.

OTMeuaTh B KOOPAMHATHOM IJIOCKOCTU TOYKH MO 3aJaHHBIM KOOpPJWHATAM, CTPOUTH
rpaduky muHEHHBIX QyHKIUNA. CTponTh rpaduk GyHKINHN Y = [X|.

OnuceiBaTh C TOMOIIBI0 (DYHKIHMI HW3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYNHAMH:
CKOPOCTb, BpEMsI, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIBHOCTD, BpEMSI,
00BEM pabOoTHI.

HaxonuTe 3HaueHne GyHKIHY MO 3HAYECHUIO €€ apTryMEeHTa.

[Tonumars rpaduyeckuii cnocoO MpeCTaBICHUs U aHAIU3a UHPOPMAIIH, U3BJIEKATh U
MHTEPIPETUPOBATH UHPOPMAIUIO U3 TPAPUKOB PEAIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K koniy oOyuenuss B 8 kijiacce oOydaroluidcsl MOJYYUT CIEAYIOLUIUE MPEAMETHBIC
PEe3YIbTATHI:



Yucaa v BbIYMCICHUS

Hcnonb3oBaTh HaYaJdbHBIE MPEJICTABICHUS O MHOYKECTBE JNCUCTBUTEIBHBIX YUCEI JJIS
CpaBHEHHMsI, OKPYIJICHUSI U BBIUMCICHUH, U300pakaTh NEUCTBUTEIBHBIC YMCIIa TOUKAMHU Ha
KOOpAMHATHOH MPAMOM.

[IpuMeHsaTh MOHATHE apU(PMETUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOAUTh KBaJlpaTHbIE
KOPHHU, HCIOJB3ys TNpU HEOOXOJUMOCTH KaJIbKYJSTOpP, BBIMOJHATH MpeoOpa3oBaHuUs
BBIPAYKEHUH, COJIEPKAIINX KBAJIPAaTHBIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonws3oBaTh 3amucu OOJIBIIMX U MaJIBIX YKCEN C MOMOIIBIO JAECATUYHBIX IpoOei u
crenenen uyncina 10.

AJireOpanyecKue BbIpasKeHHU s

[IpuMeHsATh TIOHSATHE CTENEHU C IIeJIBIM TOKa3aTeIeM, BBIMIOIHATH MPeoOpa3OBaHUS
BBIPAXKEHH I, COAEPKAILIUX CTETICHU C 1IEJIBIM MTOKA3aTEIIEM.

BhINOTHATH TOXKIECTBEHHBIE MPEOOpPa30BaHUs PAIIMOHAIBHBIX BBIPAXKEHUI HA OCHOBE
paBuJI ACUCTBUM HaJl MHOTOWICHAMU U aNreOpandyecKuMu JIPoOsIMHU.

PackianpiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[IpumensTs mpeoOpa3oBaHUs BBIPAXKEHUM MJIsI PEIICHMs] Pa3IUYHBIX 3a7a4d U3
MAaT€MaTUKH, CMEXHBIX TPEAMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHEHUS ¥ HEPABEHCTBA

Pemiate nuHeliHbIe, KBaApaTHbIE YPABHEHUS U PAllUOHAIbHBIE YPAaBHEHUS, CBOISIIIIUECS
K HUM, CUCTEMBI ABYX YPaBHEHHI C IBYMs [IEPEMEHHBIMH.

[IpoBOANTE MpOCTENIINE UCCIIEIOBAHUS YPABHEHUI U CUCTEM YPAaBHEHHI, B TOM YHCIIE
C MpUMEHEHHEeM TrpaUuecKuxX NpelcTaBlieHull (YCTaHABIMBATh, UMEET JIU ypaBHEHHUE WIIH
CUCTEMA YPaBHEHUI PELICHUS, ECIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoanTh OT ciOBECHON (DOPMYIUPOBKH 3a7adyM K €€ anredpanyeckod MoJIenu ¢
[OMOIIIBIO COCTaBJICHUS YpPaBHEHUS WJIM CUCTEMbl YpaBHEHUU, HWHTEPHPETHUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33J]a4M MOJIYYEHHBIN PE3YIIbTAT.

[IpuMeHATh, CBOWCTBA YHUCIOBBIX HEPABEHCTB [JI1 CpPAaBHEHUS, OLEHKHU, pEIIaTh
JUHEWHBIC HEpPaBEHCTBA C OJIHOM NEPEMEHHOM W WX CHCTEMBI, JaBaTh TI'padHUUueCKyrO
WJUTFOCTPAMI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUUA

[lorumaTe © WCMONB30BaTh (PYHKIIMOHAIBHBIE TOHSATUS W S3bIK  (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYCHMsI), OMPEILIATh 3HaUeHne (QYHKIIMMU MO 3HAYCHUIO apTyMEHTa,
OTIpeIeISITh CBOMCTBA QYHKIIUHU T10 €€ TpaduKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKITUN BHJIA:

y = kiX, y = X2, y = X3,y = x|, y = VX, onmcBIBaTH CBOICTBA YHCIOBOH QYHKIHH 110 €&
rpaduky.

K koniy oOyuenuss B 9 kijacce oOydaroluidCsl MOJYYUT CIEAYIOLIME MPEAMETHBIE
pe3yJIbTaThI:

Ymuca v BBIYUCTCHUSA

CpaBHUBATH U YIOPSJOUYUBATH PALlMOHATIBLHBIEC U UPPAIlMOHAIbHBIE YHCIIA.

Boinonusats apudmeTnyeckue NeMCTBUS ¢ palliOHAIbHBIMU YKHCIIAMH, COUETas YCTHBIE
Y MMUCbMEHHBIE TPUEMBI, BBITIOJIHITH BEIYUCIICHUS C UPPAMOHATBHBIMU YUCIaAMHU.



Haxonuts 3HaYeHUs CTENEHEW C LEJbBIMU II0KA3aTeJsIMU U KOPHEW, BBIYUCIATH
3HAYEHUs YUCIIOBBIX BBIPAKECHUM.

OKpyIJISITh NEHWCTBUTENIBHBIE YHCIIA, BBINOJHATH NPUKUIKY pPE3yJbTaTa BBIYHUCICHU,
OLICHKY YMCIIOBBIX BBIPAXCHUM.

YpaBHeHUSA U HEPABEHCTBA

Pemate nuHENHBIE W KBaJApaTHbIE YpPAaBHEHUSA, YPaBHEHHUs, CBOIAIIMECS K HUM,
npocTenme ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

PemaTte cucTeMsl 1BYX JIMHEWHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBI IBYX
YPAaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABJIACTCS JTUHEUHBIM.

Pemate TekcTOBbIE 3aauM alreOpanyecKUM CIOCOOOM C IMOMOIIBIO COCTaBICHUS
YPaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUH C IBYMs [IEPEMEHHBIMM.

IIpoBOAUTE ITPOCTENILINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YHUCJIIE
C NMpPUMEHEHHUEM IpaUuecKuX NpeacTaBleHull (YCTaHABIMBATb, UMEET JIU YPaBHEHHUE WU
CUCTeMa YpaBHEHU PEIICHMs], €CJId UMEET, TO CKOJIBKO, U TIpoYee).

PemaTte nuHelHbIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paKkaTh pEIICHHE
HEPABEHCTB HA YMCIIOBOW MPSIMOU, 3alIUCHIBATh PELICHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucTEMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMbI HEPABEHCTB, BKJIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHCTEMbl HEPABEHCTB Ha YMCIIOBOM
IIPSIMOM, 3alIMCHIBATH PEILIEHNUE C TOMOLIBIO CHMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PEILICHUU PA3JIMYHBIX 3a7a4.

DOyHKUUHA

Pacno3naBate ~ QyHKuUMM ~ M3y4deHHbIX  BHAOB. Iloka3biBaTh  cXemaTU4yecKu

pacIoioKeHHe Ha KOOPMHATHOM TIOCKOCTH TpadukoB GpyHKIMH Buga: Yy = kx, y = kx + b,y
= kix, y =ax2 + bx + ¢,y = x3, y = VX, Yy = [X|, B 3aBHCHMOCTH OT 3HaYCHHii
K02()PHUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth 1 n300pakaTh CXeMaTUUYECKH TpauKku KBaIpaTUIHBIX (PYHKIIUNA, ONMUCHIBATH
CBOMCTBA KBaIpaTUYHBIX (YHKIMH 10 UX rpaduKaM.

PacrioznaBath KBagpatnuHyto (GyHKOHIO 1O (GOpMyJe, NPUBOAUTH TMPUMEPHI
KBaIpaTUYHBIX QYHKIHMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YucaoBbie M0CJI€10BATEIHLHOCTH U MPOTrPecCUu

PacriozHaBaTh apuMETHUYECKYyI0 M TEOMETPHUYECKYI0 TPOTPECCHHM TPHU Pa3HBIX
crioco0ax 3aaHusl.

BBITIOJTHATH BBIUKCICHUS C UCTOIB30BaHUEM (HOpPMYH N-TO WieHa apuMeTHuecKon u
r€OMETPUYECKOM MPOrPECCHM, CYMMBI MIEPBBIX N YJICHOB.

N300paxkaTh WIeHBI MOCIEIOBATEIIHHOCTA TOYKAMHU Ha KOOPAMHATHON TJIOCKOCTH.

Pemats 3amaum, CBA3aHHBIE C YWCIOBBIMH TOCIICIOBATEIBHOCTSIMH, B TOM YHCIE
3aJ1auu U3 peabHOM KHU3HU (C UCTIOIB30BaAHUEM KaTbKYISITOPA, ITU(MPOBBIX TEXHOIOTHH).



3. TEMATUYECKOE INIAHUPOBAHUE

7 KIIACC
KosnnyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3ie/ioB U TEM Konrpoasneie | IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
NporpaMmblI padoThI padoTsbI
pecypcsl
Yucna n
1 BBIYMCJICHMUSI. o5 1 bu6mmoreka [{OK
PannonaneHbIe https://m.edsoo.ru/7f415b90
qucna
Anrebpanyeckue bubnuoreka [JOK
2 27 1
BBIPAKECHUS https://m.edsoo.ru/7f415b90
3 VYpaBueHus u 20 1 bubnuotexa [JOK
HEpPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! u 24 1 bu6moreka [IOK
rpaduxu. OyHKIUH https://m.edsoo.ru/7f415b90
5 [ToBTOpEHME N 6 1 bubnuoreka [JOK
00001eHune https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO
YACOB I10 102 5 0
I[TPOTPAMME



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

KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3iesioB U TeM Kourpoububie | IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIC
NPorpamMmbl padoTsI padoThI
pecypcsl
Yucna u
1 BBIUHCIICHHS 15 bubamorexa [HOK
' https://m.edsoo.ru/7f417af8
KBagparuslie KopHu
Yucna u
9 BBIYMCJICHUSI. 7 bubmmoreka [{OK
CreneHs ¢ 1e7bIM https://m.edsoo.ru/7f417af8
MoKa3zarejaemM
AnreOpandeckue
BBIPAYKEHUSI. bubnuorexa [JOK
3 . ) 1
KBagpatusrit https://m.edsoo.ru/7f417af8
TPEXWIECH
AnreOpandeckue
4 BBIPAKEHUS. 15 1 bubnuoreka [JOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHuUd 1
HEpPaBEHCTBA. bubnuoreka [IOK
5 15 1
KBanpaTtHeie https://m.edsoo.ru/7f417af8
ypaBHEHUS
YpaBHeHus u
6 HEpaBEHCTBA. 13 bubnuoreka [JOK
Cucremsl https://m.edsoo.ru/7f417af8
ypaBHEHUH
YpaBHeHus u
bu6mmoreka [JOK
7 HEPaBEHCTBA. 12 1
https://m.edsoo.ru/7f417af8
Hepagenctpa
OYHKINH. bubnuorexa [IOK
8 5
OcCHOBHBbIE IOHATHS https://m.edsoo.ru/7f417af8
9 OyYHKIHH. 9 bubnuorexa [IOK
Yucnosble QyHKINU https://m.edsoo.ru/7f417af8
10 IToBTOpEHUE U 6 1 bubnuoreka [IOK
00o01eHue https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB I1O0 102 5 0
[NPOI'PAMME



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

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne | HaumenoBaHme
(uudpossbie)
n/ | PpasiesioB U TeM Bcer | Konrtpoubn | IIpakruyec
oOpa3oBaTtejibHbIE
I NMporpamMmMbl 0 ble padoThI KHe padoThl
pecypchl
Yucna u
bu6mmoreka [{OK
BBIYHCIICHUSI.
1 . 9 https://m.eds00.ru/7f41
JlelicTBUTEbHBIE 9dos
qucia
YpaBHeHusa u
HEpaBEHCTBA. bubnuorexa [JOK
2 VYpaBHeHUs ¢ 14 1 https://m.edsoo.ru/7f41
oJqHOH 9d08
MepEMEHHO N
YpaBHeHud u
bu6moreka [IOK
HEPaBCHCTBA.
3 CHOTeMEL 14 1 https://m.edsoo.ru/7f41
. 9d08
YpaBHEHHUI
YpaBHEeHUS U bubnuoreka [IOK
4 HEPaBCHCTBA. 16 1 https://m.edsoo.ru/7f41
HepaBenctpa 9d08
bu6moreka [IOK
5 OyHKIMH 16 1 https://m.edsoo.ru/7f41
9d08
Yucnoselie bu6mmoreka [JOK
6 OCJIEIOBATEILHO 15 1 https://m.edsoo.ru/7f41
CTH 9d08
IToBTOpEHME,
oBoGmenHe bubnuoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f41
CUCTeMaTH3aIHs
. 9d08
3HAHUH
OBILEE
KOJIMYECTBO
102 6 0
YACOB IIO
I[TPOTPAMME



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