PaccmoTpeno»

PykoBonurens MO
/T'memarymmiaa [.H./

IIpotokom Ne 1 ot

29 asrycra 2023 ronma

«CorsiacoBaHo»
3aMeCTUTEIIb
pykoBoautens no YBP
MBOY «COII Ne 16 3MP PT»
/ Kansatoesa J1.B./
« 29 »_ 08 2023 roma

MYHUUMNANBHOE BIOMKETHOE
OBIEOBPA3OBATENBHOE YUPEXAEHM
“"CPEHAS OBLUEOEPASOBATE/IbHAS

WKOMA Ne16 C YTNYBNEHHBIM
V3YHYEHVEM OTAENbHBIX MPEAMETOB
3ENEHOI0NBCKOrO MYHULIMMANIHOMO
PAVIOHA PECMNYB/IMKN TATAPCTAH"

«YTBEPXJIAIO»
PykoBomurens «MBOY
COLI Ne 16 3MP PT»
/Caitpyramaos P.P./
[pukaz Ne  164-O/1
«31» 08 2023 roma

PABOYAATIPOITPAMMA
y4eOHOro Kypca «Asredpa»

JU1s1 oOy4Jaromuxcs /-9 KiaccoB



HOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHMM €3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHus: OHa 00eCIIeUunBaCT N3YICHHUE JPYTUX JUCIHUILUINH, KAaK €CTECTBEHHO-
HAy4YHOTO, TaK M TyMaHUTApPHOIO IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO JUIs
MPOJI0JKEHUS 00pa30BaHUs U B TOBCEAHEBHOM XKU3HU. Pa3BuTHEe y 00yyaromuxcs
HAyYHBIX MPEJCTABIECHUNA O TMPOUCXOXKIECHUM U CYIIHOCTH alreOpandecKkux
abcTpakiuii, cnoco0e OTpakeHHUs] MATEMaTUUEeCKOW HAyKOM SIBIIGHUN U MPOIIECCOB
B IpupoAe U OOIIECTBE, POJIM MATEeMAaTHUYECKOTO MOJCIUPOBAHUS B HAYyYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
Y KauyeCTB MBIIUICHUS, HEOOXOAUMBIX ISl aJlallTallid B COBPEMEHHOM IU(POBOM
obmectBe. M3ydyenune anreOpbl oOecmeunBaeT pa3BUTHE YMEHHUS HaAOIIOJATh,
CpaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOWM JICHCTBUS W BBIBOJIBI,
dbopmynupoBath yrBepxkAcHUA. OCBOEHHE Kypca alreOpbl 00eCeYuBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUSI OOYYalOIIMXCA: OHHU HCIOIB3YIOT JEAyKTUBHBIE U
WHIYKTUBHBIE PacCyKIeHHUs, 0000IEHNE U KOHKPETU3AINI0, abCTparnpoBaHue U
aHanoruto. OOyyeHue  anreOpe  MpeANojaraeT  3HAUYUTEIBHBIM  00BEM
CaMOCTOATENLHON  JEATENBbHOCTH OOYYaIOIIMXCA, IOTOMY CaMOCTOSTEIHLHOE
pelieHue 3a1a4 SBISIETCS peau3aluen 1esTeIbHOCTHOTO MPUHIIKIIA 00yUYSHUSI.

B cTpykType mporpaMmbl yueOHOTO Kypca « Anredpay i1t OCHOBHOTO OOIIETro
o0pa30BaHUsI OCHOBHOE MECTO 3aHMUMAIOT COJIEPKATEIIbHO-METOANYECKUE JIMHUU:
«Uucma ¥ BBIYHCICHHS», «AnreOpanvecKkue BBIPAXKCHUS», «YPaBHCHHS U
HepaBeHCTBay, «DyHkmumy. Kaxpgas W3 3THX COAepKaTelIbHO-METOIMISCKIX
JUHUHN pa3BUBACTCS HA MPOTSHKEHUN TPEX JIET U3YUCHUS Kypca, B3aUMOACHCTBYSI C
JPYyTUMHM €ro JIMHUSAMU. B xome wu3ydeHus ydeOHOro Kypca O0Oydaromumcs
MPUXOIAUTCS JIOTUYECKHU PACCYXkAaTh, MUCIOJIb30BATh TEOPETHKO-MHOKECTBECHHBIN
s3bIK. B CBsI3M ¢ ATUM B mporpamMmy y4eOHOTO Kypca «AnreOpay» BKIIIOUEHBI
HEKOTOpPbIE OCHOBBI JIOTUKH, TMPEJCTABIEHHbIE BO BCEX OCHOBHBIX pa3jeiiax
MaTeMaTHIECKOro o0pa3oBaHUs M CIIOCOOCTBYIOIINE OBJIAACHUIO 00YUYaIOIIMMUCS
OCHOB  YHUBEpPCAJIbHOTO  MaTemaTudeckoro s3bika. CojaepkarenbHON |
CTPYKTYPHOM OCOOEHHOCTBIO y4eOHOTO Kypca «Anredpa» SBISETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne JnuHUM «Yucaa W BBIUMCIACHUS» CIYKHUT OCHOBOH IS
JTATBHEHIIET0 M3YyYCHHS MaTEMaTHKH, CITIOCOOCTBYET PA3BUTHIO Y OOYYaIOMIUXCS
JIOTUYECKOTO MBIIIICHUS, (POPMHUPOBAHUIO YMEHUS T0JIb30BAThCSl AITOPUTMAMH, a
TaK)Xe PHUOOPETCHUIO MPAKTUYCCKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHCBHOM
KU3HU. Pa3BuTHE MOHSATHUS O YMCIIE HA YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs
CBS3aHO C PAIMOHATBLHBIMH W HMPPAIMOHAIBHBIMUA YHUCIaMHU, (HOPMHUPOBAHHEM
MPEACTABICHUN O IEWCTBUTEILHOM YHCIIE. 3aBEPIICHUE OCBOEHUS YUCIOBOU JTMHUU
OTHECEHO K cpeHeMy 001eMy 00pa30BaHHIO.

ConeprxkaHue ByX aireOpandecKux JUHUN — « ANredpandecKue BIPaKEHUSD)
U «YpaBHEHHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMHUPOBAHUIO Y OOYyUAIOIIUXCS



MaTEMaTUYECKOro ammnapara, HeOOXOJUMOTO ISl PEIICHHsS 3a/lad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3371a4. Ha ypoBHE OCHOBHOTO
oOmero obpazoBaHusl y4eOHBIM MaTepuan TpyNIUPYETCss BOKPYT palliOHAIbHBIX
BbIpOKEHU. AnreOpa JEMOHCTPUPYET 3HAUYEHHME MATEMATHKU KakK S3bIKa JUJIs
MOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNiel, ONUCAaHUs TMPOLECCOB U SBICHUMN
peanibHOTO MUpa. B 3a1aun 00yuenus anredpe BXOAAT TaKkKe NajbHeiIee pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOIUMOTO, B YACTHOCTH, JUII OCBOCHHS Kypca
uHQOpMATUKHA, ¥  OBJAJCHWEC HAaBBIKAMH  JIEAYKTUBHBIX  PAaCCYXKICHUH.
[IpeoOpa3zoBaHne CHUMBOJBHBIX (DOPM CHOCOOCTBYET Pa3BUTHIO BOOOpPaKEHUS,
CIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPYECTBY.

Conepsxanue (HyHKIHOHATBHO-TPAGUISCKON JTUHUN HAICIICHO HA TOJIYICHHE
OOy4YaroNIMMUCS 3HaHUW O (PYHKIUSAX KaK BaKHEWIEH MaTEeMaTHYECKON MOJeiH
JUIsL OTIMCAHUS U UCCIIE0BAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUM B IPUPOJIE U
obmiecte. M3yuenue Matepuana cliocoOCTBYET pa3BUTHIO Y 00YYAIOIIUXCS YMEHUS
UCIIOJIb30BaTh PA3JIMYHBIC BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMaTUKH —
CJIIOBECHBIC, CHUMBOJMYECKHE, Trpaduyeckue, BHOCUT BKJIaJ B (popMupoBaHHe
MPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuebHOMYy IuTaHy B /-9 Kiaccax u3ydaercs Yy4eOHBI Kypc
«AnreOpa», KOTOPBIM BKIIIOYAET CICAYIOUINE OCHOBHBIE Pa3feiibl CONEp>KaHMUS:
«Uucna ¥ BBIUHCICHUSA», «AJreOpanyeckue BBIPAKEHUS», «YpaBHEHUS U
HEPABEHCTBA», « DYHKIIUN.

Ha usyuenue yue6Horo kypca «Anredpa» orsoautcs 306 yacoB: B 7 Kiacce —
102 yaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kiacce
— 102 yaca (3 yaca B Heento).



COJEPXAHUE OBYYEHUA

KJIACC

Yucaa 1 BBIYUCTICHUA

Jpobu OOBIKHOBEHHBIE M JECSATHUYHBIE, MEPEXOA OT OAHOM (hOpMBI 3amucu
npobeit k gpyroi. IloHsiTue palMoHANBLHOTO 4YHCIA, 3alUCh, CpPaBHEHHE,
YIOOPSIOYMBAHUE  PAlMOHANBHBIX — YHceNl. ApupMeTHUYecKHe JCHCTBHS C
palrOHAIBHBIMUA YMCiIamMu. Pemenue 3a1a4 U3 peanbHOM NMPAKTUKU HA 4acTH, Ha
Jpo0Hu.

CreneHb ¢ HaTypaJdbHBIM IIOKa3aTEJIEM: OIpPENENIEHUuE, MpeoOpa3oBaHUe
BBIPQXEHUI HAa OCHOBE OIpEAeNeHUs, 3anuch Oonbux yncen. [IporeHTsl, 3anuch
IPOLEHTOB B BUJE ApOOU U IpoOH B BUAE NMPOLEHTOB. Tpu OCHOBHBIE 3a/1a4u Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIpuMmeHenue TPU3HAKOB  JIEJIMMOCTH, PAa3JIOKEHHE HAa  MHOXKUTEIH
HATypaJbHBIX YUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4ucle mOpsaMas H  oOparHas
MIPOMOPIUOHAIBHOCTH.

AJire0OpanvecKkue BbIpaKeHU s

[lepemeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAXKEHUS C NMEPEMEHHOM. JlomycTrMbIe
3HA4YECHUS NEpEeMEHHBIX. [IpeacTaBienre 3aBUCUMOCTH MEK/y BEJIMYMHAMU B BHUJIE
dbopmybl. Beruucnenus no popmynam. [IpeoOpazoBanrne OyKBEHHBIX BbIPAXKEHUI,
TOKJIECTBEHHO paBHBIE BBIPAKEHUS, MpaBWa MPeoOpa3oBaHUSI CyMM U
IIPOU3BENICHUH, PaBUIa PACKPBITUS CKOOOK M IPUBEIEHUS OJOOHBIX CIIaracMbIX.

CBolicTBa CTENEHN C HATYPAJIBbHBIM OKA3aTEIEM.

OpnHounensl 1 MHOTOWIEHBl. CreneHb MHOTOWIEHA. Cl0XEHUe, BBIYMTaHUE,
YMHO@EHHE MHOTOWICHOB. DOpMyJIbl COKPAIIEHHOIO YMHOKEHM: KBaApaT CyMMBI
1 kBaapat pasHocty. opMya pasHOCTH KBaApaToB. PasioxkeHne MHOIO4JIEHOB Ha
MHOKHUTEIH.

YpaBHeHUA M HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHHMs, IpaBWiia MpeoOpa3oBaHUs YpaBHEHUS,
PABHOCHJIBHOCTb YPaBHEHUM.

JIluHeiHOe ypaBHEHHE C OJHOW IIEPEMEHHOW, YHUCIO KOPHEW JIMHEWUHOTO
YpaBHEHMUS, pEUICHUE JIMHENHBIX ypaBHEeHH. CocTaBiIeHNE YPABHEHUM 110 YCIOBUIO
3a7a4u. Pelienre TeKCTOBBIX 3a/1a4 € IOMOILBI0 YPaBHEHUM.

JIuneiliHOe ypaBHEHHE C ABYMs MEpPEeMEHHbIMHU U ero rpaguk. Cucrema AByx
JIMHEMHBIX YpPaBHEHUW C JByMs NEPEMEHHBIMU. PellieHue cucrem ypaBHEHUU
croco0oM MoACTaHOBKU. [IprMepbl pelieHns TEKCTOBBIX 3a7a4 C MOMOIIbIO CUCTEM
YPaBHEHHU.

DYyHKUMHU

Koopaunara Touku Ha npssMon. YucinoBble poMeKyTKH. PaccTostHue mexny
JIBYMSI TOYKaMU KOOPJIMHATHOW MPSIMOM.

[IpsimoyronbHas cucremMa koopauHaT, ocu OX m Oy. AGcuucca u opauHaTa
TOYKHU Ha KOOPAMHATHOMU MIIOCKOCTH. [Iprmepsl rpadukoB, 3a1aHHbIX (HOpMyIamMu.
Yrenue rpadukoB peanbHbIX 3aBucuMocTtei. [Tonarue pynkuuu. ['paduk pyHkmuu.



CpoiictBa (ynkiui. JIunerinas gynkuus, e€é rpaduk. I'paduk pynkuum y = [X|.
['paduyeckoe pelieHne JIMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX YPaBHEHUI.

KJIACC

Yucaa 1 BBIYUCTICHUA

KBagpatueiii kopeHb u3 uyucna. lloHstue 00 wHppanuOHAIBHOM YHUCIIE.
JecsaTuuHble TPUOIMKEHUS UPPalMOHANBHBIX uncesl. CBOMCTBa apru(METHUYECKUX
KBaJIPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPeoOpa30BaHUIO YUCIOBBIX BHIPAKEHUM
Y BBIYUCJIEHUAM. [[eiCTBUTENbHBIC YUCIIA.

Crenensp ¢ 1eNbIM MoKa3areseM U €€ cpoiictBa. CtanaapTHas 3alIMCh YUCTIA.

Anrebpandeckue BhIpaKCHUSIAJreOpandecKkue BbIpakKeHus!

KBagpaTHblil TpEXWICH, pa30KeHUE KBAIPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

Anrebpanueckas ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod JIpoOwu.
CnoxxeHue, BbIYMTaHUE, YMHOXKEHUE, JEJICHUE anreOpanyeckux JapoOei.
PanronanbHbIe BEIpOXKEHUS U MX TIPE0Opa3oBaHue.

YpaBHEHUS U HEPABEHCTBAY PABHEHUS] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, popMyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHUN, CBOISIIUXCA K JMHEMHBIM W KBaJIpaTHBIM.
[Ipocreiinme qpoOHO-palMOHAIbHBIC YPABHEHHUS.

['paduueckas uHTEpIpeTalMsl YPABHEHUI C ABYMSI MEPEMEHHBIMU U CUCTEM
JUHEWHBIX YpAaBHEHHI C JAByMs MNepeMeHHbIMU. [Ipumepsl pemieHus CcucteM
HEJIMHEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Petienne TEKCTOBBIX 3a/1a4 alreOpanyeckuM CriocoOOM.

HucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO € OJIHON MEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM TMEPEMEHHOM.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIMH

[Tonsitue pyukiuu. O6acTh ONpeaesieHus 1 MHOKECTBO 3HaYCHUHN (DYHKIIUU.
CnocoObl 3agaHus PYHKITHIA.

I'padux Pynkuun. Utenue cBoiicTtB PyHkimu no e€ rpaduky. [Ipumeps
rpadukoB (yHKLIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOLECCHI.

ODYHKIMK, OINUCHIBAOIINE TMPSMYI0O W OOpaTHYH MPOIMOPIHMOHAIBHBIC
3aBUCUMOCTH, UX rpaduku. OyHkimu y = x2, y = x3, y = Vx, y=|x|. I'padpuueckoe
pelIEHUE YPAaBHEHUN U CUCTEM YPABHCHUU.

KJIACC

Yucjaa v BbIYMCIEHUS

PammonanpHbie ynciia, upparmoHadbHbIE YKCJIA, KOHEUHBICE U OECKOHEUHBIC
JeCATUYHbBIC APoOU. MHOXECTBO JNEHUCTBUTEIBbHBIX YHUCEIN, JCHCTBUTEIIBHBIC YUCTIA
KaKk OECKOHEUHbIC JeCATUYHBIC ApoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXIY MHOKECTBOM JIEMCTBUTEIIHBIX YMCEIl U KOOPAUHATHOM TIPSIMOU.

CpaBHeHHE JCHCTBHUTEIBHBIX YHCEN, apudMETHYECKUEe ACHCTBUS C
JIEUCTBUTEIIBHBIMH YHCIAMH.



Pa3mepbl OOBEKTOB OKpPYXaroUIero MHUpa, UIMTEIBHOCTh IPOILIECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubnuxE€HHOE 3HaYCHUE BEIMUYUHbBI, TOUHOCTH NMpUOIKkeHus. OKpyriieHne
yucen. [Ipuknika u olieHKa pe3yJbTaTOB BEIYUCICHUMN.

YpaBHeHMs M HEPABEHCTBA

JInneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOSIIMXCS K IUHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemienne ypaBHEHUN, CBOAAIIMXCS K KBaJAPATHBIM.
bukBanparHoe ypaBHeHue. [Ipumepsl pemennst ypaBHEHUN TPETHEU U YETBEPTOU
CTEIIEHEN Pa3I0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHMI. PelleHune TEKCTOBBIX 3a1ad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ IByMsI MEpEMEHHBIMU U ero rpaduk. Pemenue cucreM IBYX
JIMHEWHBIX YPABHEHUM C ABYMs IIEPEMEHHBIMU. Perenue cucrteM IByX ypaBHEHMU,
OJJHO U3 KOTOpPHIX JIMHEWHOE, a JApyroe — BTOpod creneHu. ['padpuyeckas
UHTEpIIpETalHs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a/1a4 aJIreOpandeckiuM criocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne JMHEHHBIX HEPABEHCTB C OJHOW mNepeMeHHOM. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mnepeMeHHOM. KBaapaTHble HeEpaBEHCTBA.
['padrueckass wHTEpHpeTanyss HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMHU.

OyHKINNDYHKIAU

KBagpatuunas dynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CUMMETPHUH MMAPAOOJIBI.

Ipadukn pynxumit: y =kx, y=kx +b, y=k/x, y=x3, y =Vx, y = x|, u ux
CBOMCTBA.

UucnoBele  mocinenoBaTeIbHOCTUYMCI0BbIE — MOCJACA0BATEJBHOCTH U
NpOrpeccuu

[ToHsiTHE YMCIOBOM MOCIEAOBATENBHOCTH. 3aJaHUE MOCIEN0BATEIBHOCTH
peKyppeHTHO# dhopmyoii u Hhopmysoit N-ro wieHa.

Apudmernueckas u reomerpuueckas mnporpeccurd. dopmynsl N-ro uneHa
apu(PpMETUIECKON 1 TeOMETPUUECKON MPOTPECCUi, CYMMBI TIEPBBIX N YJICHOB.

N3o00paxkeHrne wieHOB apu(METUYECKOW M TeOMETPHUYECKOW MPOrpecCHid
TOYKaMHU Ha KOOPJIMHATHOM IUIOCKOCTU. JIMHEHWHBIA M 3KCHOHEHIIMAIbHBIA POCT.
CioHbIE NIPOLIECHTBHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTAThl OCBOCHUSI TPOrpaMMBbl y4eOHOTO Kypca «Airedpay
XapaKTEPU3YIOTCS:

1) naTpHoTHYECKOEe BOCTIMTAHHE:

MPOSIBICHUEM UHTEpPEca K MPOILIOMY U HACTOAIIEMY POCCUICKON MaTEMAaTHUKH,
LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUUCKAX MAaTEMATUKOB U POCCUMCKOU
MAaTeMaTUYECKOU IIKOJIbI, K MCIOJIb30BAHUIO ATUX JOCTHUKEHUU B JPYTUX HayKax U
NPUKJIAJAHBIX cdepax;

2) Tpa’kIaHCKOE M TYXOBHO-HPABCTBEHHOE BOCTIMTAHNE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OO0S3aHHOCTEH TpakJaHWHA W peallu3allid €ro
MpaB, NPEICTaBICHUEM O MATEMATHUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TMUHBIX
CTPYKTYp, SBIICHHH, MPOUEAYp TpakKIaHCKOTO oOmiecTBa (HampuMmep, BBIOOPHI,
OTPOCHI), TOTOBHOCTBIO K OOCYXKACHUIO JTUYECKUX MPOOJEM, CBSI3aHHBIX C
MPaAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HayKH, OCOBHAHUEM Ba)KHOCTU MOPaIbHO-
ATUYECKUX MPUHITUIIOB B JIESITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YaCTUE€ B PEHICHUH NPAKTHYECKUX 3ajad
MaTeMaTU4YEeCKOW HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSIKEHUU BCEH KU3HM ISl YCHEIIHOW NpodecCuoHaTbHOM
NESTEIPHOCTY W Pa3BUTHEM HEOOXOAUMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHAMBUAYATBLHON TPAGKTOPUH OOpa30BaHUs U >KM3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K  AMOIMOHAJIBHOMY W  ACTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3ajlay, pEHICHUW, pacCykIACHUU, YMEHHUIO BHJICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTaluel B JESATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS YEJIOBEKA, MPUPOJBI U
oOIecTBa, TMOHMMAaHMEM MAaTEMAaTUYeCKOW HAayKH Kak cQepbl YeJIOoBEUYECKOM
NEATEIbHOCTH, 3TanoB €€ Pa3BUTUS M 3HAYMMOCTH [JII PA3BUTHUS LIMBUIIM3AIUU,
OBJIQJICHUEM SI3bIKOM MAaTEMaTHKHM M MaTEMaTHYEeCKOW KyJIbTypOW KakK CpeICTBOM
MO3HAHUS MHpA, OBJIAJACHUEM MPOCTEUIIMMH HaBBIKAMU HCCJIEAOBATEIHCKOM
NEeSTEeHLHOCTH,

6) ¢usnyeckoe BocnUTAHUE, (OPMHPOBAHHE KYJbTYPbI 310POBbS M
IMOLUOHAJIBLHOTO 0JIArOMOJIyYHs:

FOTOBHOCTBIO TPUMEHSITh MAaTEMATHUYECKUE 3HAHUS B HWHTEpPECax CBOETO
3JI0POBbS, BEACHUS 3J0POBOTO 00pa3a )KU3HH (310pOBOE MTUTAHUE,



cOamaHCUPOBAHHBIN PEXKUM 3aHATUHN U OTABIXA, pETyJsipHas PU3nvecKasi akKTUBHOCTH ),
c(hOpMHUPOBAHHOCTHIO HAaBBbIKA PEIICKCUH, TPU3HAHIUEM CBOETO MpaBa Ha OLIMOKY U
TaKOro e IpaBa APYyroro 4eioBeKa;

7) 3K0JI0THYECKOe BOCTIUTAHUE:

OpUEHTallMe Ha MPUMEHEHHE MAaTeMaTU4YEeCKUX 3HAHUN JUIsl pelIeHUs 3a/1a4 B
00J1acTH COXPAaHHOCTU OKPYXaroUIel cpefibl, INIAHUPOBAHMSI IIOCTYNKOB M OLIEHKH UX
BO3MOXKHBIX TIOCJIEACTBUNA JJIsi OKPY’KAIOLIEH Cpenibl, OCO3HAHHWEM TIJI00aIbHOIO
XapakTepa 3KOJOTHYECKHUX Ipo0JIeM U IyTel X pelIeHMs;

8) amanTamusi K M3MEHSIIOIIUMCS] YCJOBHSAM COHMAJIbHOH M NPHUPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTHU YE€pe3 MPAKTUUYECKYIO AESATEIBHOCTb, B TOM YHCIIE
YMEHUE YUUTBCS y APYTHUX JIOJEH, TPUOOPETaTh B COBMECTHOU JI€ATEILHOCTH HOBBIE
3HAHUS, HABBIKM U KOMIIETEHUIMU U3 ONBITA IPYTHUX;

HEOOXOJAMMOCThIO B  (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
(GopMynMpOBaTh UAEH, NOHATHUS, TUIOTE3bl 00 O0OBEKTAX U SIBICHUSX, B TOM UYHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JACPUIUTHI  COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHUPOBATh IPUHUMAEMBbIE
pelieHnuss W JAeWcTBUs, (OPMYIUPOBATh M OLIEHWBATh PUCKU U IOCIEICTBUS,
(opMUPOBATH OMBIT.

METANPEJMETHBIE PE3YJBTATHI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eiCTBUA

ba3oBble Jornyeckue 1eicTBUA:

e BBUBILATb M XapaKTEpU30BaTh CYILIECTBECHHBIC NPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUH MEXIY TMOHATUSAMH, (OPMYINPOBAThH
ONPENEIICHUS]  TOHSTUM,  YCTAaHABIMBATH  CYLIECTBEHHBIM  INPHU3HAK
KJacCU(PUKalMK, OCHOBaHUA MJid OOOOIIEHUS M CpaBHEHUS, KpPUTEpUHU
IIPOBOJAMMOTO aHAJIN3a;

e BOCIOPUHHMMATh, (QOPMYJIUPOBATH M  MPEOOpPa3OBBIBATH  CYXKIACHUS:
YTBEpAUTENbHbIE W OTpPULATENbHbIE, €IWHUYHbIC, YacTHbIE U 0OIIue,
YCIIOBHBIE;

e BBISBIAATH MATEMAaTUYECKUE 3AKOHOMEPHOCTH, B3aNMOCBSI3U U MPOTUBOPEYUS
B (pakTax, IaHHBIX, HAOJIOJCHUSIX M YTBEPKICHUSX, Mpejiaratb KpUTEpUU
IS BBISIBJICHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUYMH;

e JleNIaThb BBIBOABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUEHUM, YMO3AKIFOUEHUN 110 aHAJIOTHH;

e pa3dupaTh 0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHHUH (TpsMble U OT
IPOTHUBHOIO), TPOBOJUTH CAMOCTOATENLHO HECIOKHBIE TOKA3aTeIbCTBA



MaTeMaTH4YeCKUX (DaKTOB, BBICTpPAWBaTh apPTyMEHTAIMIO, MPUBOAHTH
HIpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CMOcOo0 pemeHus y4eOHOM 3amauu  (CpaBHUBATh HECKOIBKO
BapUAaHTOB pEIIEHUs, BBHIOMpaTh Haubojee TMOAXOIANMA € Yy4ETOM
CaMOCTOSITEJIEHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBhle ucciaenoBateJbCcKUue 1eHCTBHUA.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATEIbCKAN HHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh BOMPOCHL, (PUKCUPYIOIIME MPOTUBOpEUHE, MpodIIeMy,
CaMOCTOSITENIbHO YCTaHABIIUBATh HCKOMOE U JJaHHOE, (POPMUPOBATH TUTIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIUIO, MHEHUE;

IPOBOJUTh IO CaMOCTOATENbHO COCTaBJIEHHOMY IUUIaHYy HECJIOXKHBIM
AKCIIEPUMEHT, HEOOJBIIOE MCCIEIOBAHNUE TI0 YCTAHOBICEHUIO OCOOEHHOCTEH
MaTeMaTU4YECKOro 0O0OBEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIY COOOI;
CaMOCTOSTENIbHO (OPMYJIUPOBATH OOOOIEHUS W BBIBOJBI MO Pe3yjbTaTaM
MPOBEAEHHOIO0 HAOIOJAEHUS, HCCIEN0BAaHUS, OLEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 0000IIECHUIA;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKEe BBIIBUTAThH
MPEIOIO0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undpopmanmeii:

BBISBIIATh HEJIOCTATOYHOCTh W HM30BITOYHOCTh WH(OpPMAINW, JaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOWpATh, AHAIM3UPOBATH, CHUCTEMAaTU3UPOBATH U HWHTEPIPETUPOBATH
UHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS,

BbIOMpaTh (GopMy TMpenacTaBieHus WHGOPMAIMM U WLIIOCTPUPOBATH
periaemMbie 3aJaud  CXeMaMH, JAMarpaMMaMy, WHOW Tpapukod U HX
KOMOHHAITUSAMU;

OIICHWBATh HAAE&KHOCTh HMH(POPMAIMHM IO KPUTEPHUSAM, TMPEITOKECHHBIM
YUHTEIIeM WU CHOPMYITUPOBAHHBIM CAMOCTOSITEIIBHO.

KomMMyHuKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIC 1eCTBUS:

BOCIIPUHUMATH U (DOPMYITHUPOBATH CYKJIEHUS B COOTBETCTBHH C YCIOBUSIMHU U
IeIIMU OOIIEeHNs, SICHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS 1O XONIy peIIeHUs
3aJ1a4yi, KOMMEHTHPOBATh TIOJYYCHHBIN PEe3yJIbTaT;

B X0Jie¢ OOCYXJCHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
poOJIeMBI, pelraeMoi 3a/lay, BBICKA3bIBATh WJCH, HAIICIICHHBIC Ha TIOMCK
pEIIeHUS, COTIOCTABIISATh CBOM CYXJCHUS C CYKICHHUSIMU JPYTUX YYACTHUKOB
auanora, OOHApY)XMBaTh Pa3IMuMe M CXOJICTBO TO3UIMNA, B KOPPEKTHOMN
dbopme GopmMynupoBaTH Pa3HOTIACHS, CBOU BO3PAKCHHUS;

MPEACTABISATh PE3YIbTAThl PEIICHUS 3aJa4M, SKCIICPUMEHTA, NCCIICI0BAHMS,
MPOEKTa, CAMOCTOSITEIHHO BBHIOMPATh (hOpMAT BBICTYIUICHHS C yY€TOM 3a/1a4
MPE3EHTAIUNA U OCOOEHHOCTEH ayIUTOPUH;

MOHUMATh U MCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIAMBUIYaTbHON
paboTHI IPU PEIICHUH YYCOHBIX MATEMATUYECKUX 3a71aY;



e TMPUHUMATH IICJIb COBMECTHOW NEATEIbHOCTH, IUIAHHUPOBATH OPTAHHU3AIUIO
COBMECTHOM paboOThl, pacupeneisTh BHABI pabdoT, JTOTOBapHUBATHCH,
0o0CYXIaTh MPOIECC M PE3yJbTaT padOThI, 0000MATh MHEHHSI HECKOJIBKUX
JIIOJICH;

e Y4acTBOBAaTh B I'PYIIOBBIX (popMax paboThl (00CYyKaeHUs, 0OOMEH MHEHUSIMH,
MO3rOBBI€ IITYPMbI M JIpyTU€), BBINOJIHATH CBOIO 4YacThb palbOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTMMH 4YI€HAMU KOMaHJbl, OIICHUBAThH
KauecTBO CBOEr0 BKJIaga B  OOHMMH MOPOAYKT 1O  KPUTEPHSM,
c(hOpMyYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE YUeOHbIe AeiCTBUA
Camoopranu3anms:

e CaMOCTOSITENIBHO COCTaBISITh IUIAH, AJTOPUTM pPEIICHUs 3aJa4ydl (WU €ro
4acTh), BbIOMpaTh CHOCOO penieHus ¢ y4€TOM HMMEIOIIMXCS PEecypcoB U
COOCTBCHHBIX  BO3MOYKHOCTEH, apryMEHTHpPOBaTh MW  KOPPEKTUPOBATH
BApUAHTHI pEIEHUH C YYETOM HOBOW MH(OpMaUu.

CaMOKOHTPOJIb, YMOUMOHAJIbHbII HHTEJIEKT:

e BIAJETHh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3ynbTara
pelIeHus] MaTeMaTUYeCKOM 3a/1auu;

e TPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUH 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHHMBATh COOTBETCTBUE pPE3yJIbTaTa JACSATEIBHOCTA MOCTABICHHOW IEIH U
YCIIOBUSM, OOBSICHSATH TMPUYUHBI JOCTIKEHUS WM HEJOCTIKEHUS IIeIIH,
HAXOJUTh OMIUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 7 Kjacce OOyYaIOMMKICSA TIONYYUT CIICTYIOIINAE
MPEAMETHBIE PE3YJIbTATHI:

Yuciia 1 BbIYUCTICHUA

BobinonHsATe, coderas YCTHbIE W TNHCbMEHHbIE MNPUEMBI, apUPMETHUECKHE
NEUCTBUA C PAllMOHAILHBIMU YUCIIAMH.

Haxonuth 3HAaY€HUs YKCIOBBIX BBIPAKEHUM, NPHUMEHITh pPa3HOOOpa3HbIE
crocoObl M TPHUEMBI BBIYMCICHUS 3HAUYEHUU JIPOOHBIX BBIPAXKEHUH, COAEpKALIUX
OOBIKHOBEHHBIE U JIECATHUYHBIE IPOOH.

[lepexoauThs OT onHOW (OpPMBI 3amMcH 4YuceNl K Apyrou (mpeoOpa3oBbIBAThH
JECATUYHYIO IpOOb B 0OBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTH B
OECKOHEUHYIO JIECSITUIHYIO JPOOB).

CpaBHMBATh U yNOPSAI0UYUBATH PALIMOHATILHBIE YHCTA.

OKpyrJsTh yncna.

BpINOMHATS NPUKKUIKY U OLEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HA4€HUU
YUCJIOBBIX BBIPAKECHUI. BBINOMHATE NEUCTBUS CO CTENEHSIMH C HATypaJbHBIMU
MTOKAa3aTEISIMHU.



[IprMeHATh IPU3HAKKA JEIUMOCTH, PA3JI0KEHUE HA MHOKHUTEIHM HATYPaJIbHBIX
YuUCel.

Pemate MpakTUKO-OPUEHTUPOBAHHBIE 337a4M, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYMH, IIPONOPLUUOHAIBHOCTBIO BEIWYUH, IIPOLCHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl peuieHus 3a7ad ¢ Y4€TOM OIPaHUYECHUH, CBA3aHHBIX CO CBOMCTBAMH
paccMaTpuBaEMbIX OOBEKTOB.

AJuireOpandecKkue BbIPAKEHUSA

Hcnonp30BaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
IPOLIECCE OCBOEHMSI YUeOHOr0 MaTepuaia.

Haxomute 3HaueHuss OYKBEHHBIX BBIPQKEHUN MPH 33JaHHBIX 3HAUEHUSX
[IEPEMEHHBIX.

BrinonHaTh MpeoOpa3zoBaHus LEIOT0 BhIPAXKEHUSI B MHOTOYJIEH MPUBEIECHUEM
NOJJOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BbIONHATE yMHOXKEHME OJHOYICHA HAa MHOTOWIEH M MHOIOYWIEHa Ha
MHOTOUJIEH, IPUMEHSTH (POPMYIIBI KBaJipaTa CyMMbI U KBaJlpaTa pa3HOCTH.

OCyIecTBIATh  PA3JIOKEHUE MHOTOWIEHOB HA MHOXHUTEIHA C ITOMOIIBIO
BBIHECEHHUS 3a CKOOKM OOILEro MHOXKMTENS, TPYINIIUPOBKU CIaraéMbIX, IPUMEHEHUS
(opMyJ1 COKpaIIEHHOTO YMHOXKEHHUSL.

[IpumensTh IpeoOpa30BaHrss MHOTOUICHOB AJI PELICHUS pa3IMYHbIX 3a7a4d U3
MaTEeMaTUKH, CMEXKHBIX IIPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPAJIBHBIMHM IIOKA3aTEIIMU  JUIS
peoOpa3zoBaHUs BEIPAKCHUH.

YpaBHeHMs ¥ HEPABEHCTBA

Pemare nuHEVHBIE ypaBHEHHMS C OJHOM IIEPEMEHHOM, NPUMEHSSA ITpaBHUIIA
IIEpeX0/1a OT UCXOJHOTO YPAaBHEHUS K PABHOCHIIBHOMY emy. [IpoBepsTs, ABnseTcs i
YHUCJIO KOPHEM YPaBHEHHS.

[IpumeHnsaTh rpaduueckue METOAbl MPU PELICHUH JIMHEHHBIX YPAaBHEHUN U UX
CUCTEM.

[lonGupats mnpuMmepbl Map 4YHCEN, SBJISIOUMXCA PEUICHUEM JIMHEHHOTrOo
YPaBHEHMS C ABYMS IEPEMEHHBIMHU.

CrtpouTh B KOOPAMHATHON IJIOCKOCTH TpapuK JUHEHHOrO ypaBHEHUS C JBYMsI
ePEMEHHBIMHU, MOJIb3YSACh TPa(UKOM, IPUBOJUTH IPUMEPHI PELICHHS YPABHEHMUS.

Pemars cuctembl IByX JIMHEWHBIX YPAaBHEHUW C IBYMS MEPEMEHHBIMHU, B TOM
quCie rpapuIecKu.

CocTaBasaTh U penaTh JUHEWHOE YPABHEHHUE UJIM CUCTEMY JIMHEUHBIX YPABHEHUI
[0 YCJOBHUIO 33Ja4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadd
IIOJIy4YE€HHBIN pe3yJIbTaT.

DyHKIUA

N3o0paxkath Ha KOOPJMHATHOM MPSAMOUM TOYKH, COOTBETCTBYIOUIWE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3aMUCHIBATh YHCIIOBBIE NTPOMEXKYTKH Ha
anreOpanyecKkoMm si3bIKe.

OrMeuarb B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAMHATaM,
CTpOouUTh rpaduku TMHEHHBIX GyHKUUNA. CTpouTh rpaduk GyHKIUU y = [X|.



OnuceiBaTh C TMOMOIIBIO (YHKIIUA M3BECTHBIC 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BPEMs, pACCTOSAHME, IE€HA, KOJMYECTBO, CTOUMOCTD,
MIPOU3BOJUTEILHOCTbD, BpeMsi, 00bEM pabOTHI.

Haxonuth 3HaueHue GyHKIMU 110 3HAYCHUIO €€ apryMeHTa.

[lonumatp rpaduueckuii cmoco0 MpeACTaBICHUS W aHanM3a HHGPOpPMAIUH,
M3BJICKATh M MHTEPIPETHPOBATH MHGOPMAIHIO U3 TPadhUKOB PEATBHBIX MPOIIECCOB U
3aBUCUMOCTEM.

K koniy oOyuenuss B 8 kiacce oOydYaromuiicss MOJYYUT CJIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYUCTICHUA

Hcnonbs30BaTh HaydalbHBIE MPEICTABICHUS O MHOXKECTBE JCHCTBUTEIIBHBIX
yucen JJIi CPaBHEHUS, OKPYTJICHUS] W BBIYMCIICHUH, U300pa)kaTh JACHCTBUTEIBHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpumeHsTh mOHATHE apU(METUYECKOTO KBAJPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3ySd MpPU HEOOXOJUMOCTH KaIbKYJISTOP, BBIMNOJIHATH
npeoOpa3oBaHus BHIPAKEHHM, COIEPKAIINX KBAAPATHBIE KOPHU, UCIIOJIb3Ys CBOMCTBA
KOPHEH.

Hcnonp3oBarh 3amucu OOJIBIIMX W MaJIbIX YHCET C IMOMOIIBIO JECATUYHBIX
npoOeii u creneneit yucna 10.

AJire0OpanvecKkue BbIPpaKeHUs

[IpumeHSITP TNOHATHE CTENEHW C  LEIbIM  [OKAa3aTesIeM, BBINOJHATh
npeoOpa3oBaHus BHIPAXKEHUH, COAEPKAIUX CTETICHH C LIETbIM ITOKa3aTeIeM.

BBINONMHATE TOXKIECTBEHHBIE MPEOOPa30BaHUsI PAIlMOHAIIBHBIX BBIPAXKEHUN Ha
OCHOBE MPaBUJI ACHCTBUIN HaJ MHOTOYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PackiaapiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOXKHUTEIH.

[IpumensTh npeoOpa3zoBaHus BhIPAXKEHUN IS PEIICHUS Pa3IMYHBIX 3a7ad U3
MAaTEMATUKH, CMEKHBIX MPEIMETOB, U3 PEATTbHOU MPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

PemaTe nuHEHBIC, KBaJpaTHbIE YPABHEHUS W pPAlHUOHAIbHBIC ypaBHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMs IEPEMECHHBIMU.

[IpoBOANUTE MTPOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM
YyHuClie C MPUMEHEHHEeM Tpaduueckux mpenacTaBieHuil (ycTaHaBIUBaTh, UMEET JIU
YpaBHEHHUE WM CUCTEMA YPaBHEHUH PEIICHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[TepexoauTs OT c10BECHOM (hOPMYITMPOBKH 33/1a4UH K €€ anreOpandecKoi MOJIEIH
C MOMOIIBIO COCTABIICHUSI YPABHEHHUS WIIA CUCTEMbI YPABHEHUM, UHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJ1a4U MOJYyYECHHBIA PE3yJIbTar.

[IprmMeHsSITh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHMS, OLICHKH, pPEIlaTh
JIMHEWHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHOW U UX CHUCTEMBI, JaBaTh rpauuecKyro
WJUTFOCTPALMIO MHOKECTBA PELIEHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DYyHKUMHU

[TorumMaTe W HWCHONB30BaTh (PYHKIIMOHAIBHBIE TIOHSTHS W S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS), OMpENeNsITh 3HauYeHHEe (QYHKIUA TIO0 3HAYEHUIO
apryMeHTa, ONPEAeNIATh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.



Crpouts rpaduKy 371€MEHTApHBIX (PYHKIUM BUJA:

y=k/x,y=x2,y=x3)y = X, y = VX, OmiCBIBATb CBOHCTBA YHCIOBOI DYHKIIHH
o e€ rpaduky.

K xoHmy oOyuenus B 9 kJacce OOydJarOMIMICS TMOMYYUT CICAYIOIIHE
IpEeIMETHBIE PE3YJIbTaThI:

Yuciia v BBIYMCTICHUS

CpaBHHBATh U YIIOPSIOYMBATH PAlMOHAIBHBIE K UPPALIMOHATIBHBIEC YHCIIA.

BbeInonHATE apudmeTHueckue NeHCTBUS C pPallMOHAIBHBIMU YUCIAMH, COUYETas
YCTHBIE W NHCHMEHHBIE MPUEMBI, BBIIOJIHATH BBIYMCIECHUS C HUPpalMOHAIbHBIMU
YUCIIaMH.

HaxoauTs 3HaueHus CTENEHEN C LEeIbIMUA NOKA3aTesIMU U KOPHEH, BBIYUCIIATD
3HAYEHHUS] YUCIIOBBIX BBIPAYKECHU.

OKpyrisiTh  I€UCTBUTENbHBIE YHWCIA, BBINOJHATh HNPUKUIKY pe3yibTaTa
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHusi 1 HepaBeHCTBA

Pemate nuHeiHbIE U KBaJApPATHBIE YPABHEHUS, YPABHEHUS, CBOISIIHNECS K HUM,
MpocTenIne ApOOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemare cucremsl ByX JMHEWHBIX YPaBHEHUM C JIByMs IIEPEMEHHBIMH U
CUCTEMBI JIByX YPaBHEHHUM, B KOTOPBIX OJJTHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemate TekcToBble 3adaud  adreOpaMvyeckuM — CHocoOOM € MOMOIIBIO
COCTABJICHMSI YPAaBHEHHUSI UJIM CUCTEMBI JIBYX YPaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBONTE MPOCTENIINE UCCIIEIOBAHNS YPABHEHUIN U CUCTEM YPaBHEHUN, B TOM
qyclie ¢ NpUMEHEHUEM TpaduyecKux MpeAcTaBleHuil (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPAaBHEHUI PEIICHHUs], €CTTU UMEET, TO CKOJIBKO, U MPOUEe).

PemaTte nMHEWHBbIE HEPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxKkaTh
pelIeHNe HEPaBEHCTB HA YHUCJIOBOW NPSIMOM, 3alUChIBATh PELIEHUE C IMOMOILIBIO
CHUMBOJIOB.

Pemate cucTteMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, U300paKaTh PEIICHHE CUCTEMbl HEPABEHCTB HA YUCIOBOU
MPSIMO#A, 3aITUCHIBATh PEIICHHUE C TOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IUYHbIX 3a7a4.

DYyHKIUHA

Pacno3naBate (yHKIMM UW3ydeHHBIX BHIOB. I[loka3piBaTh CcXeMaTHUECKU
pacoioKeHUue Ha KOOPANHATHOW IIOCKOCTH rpadukoB GpyHKIMiA Buaa: Y = KX, y = kX
+b,y=k/x,y=ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHii
K02(PHUITMEHTOB, OMUCHIBATH CBONCTBA (DYHKITHIA.

CtpouTts 1 u300paxaTh CXeMaTHUYECKH rpadMKu KBaApaTUUHbIX PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacnio3naBaTh KBaipaTUYHYIO PYHKIMIO 1O GopMyIie, TPUBOAUTH MTPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yucsi0BbIe MOCJI€10BATEJIbHOCTH U POTrPecCun

Pacno3naBaTh apu(pMETHUYECKYIO U TEOMETPUUECKYIO TPOTPECCUU TPU PA3HBIX
crnoco0ax 3aJaHusl.



BBIMONMHATE  BBIYMCICHHWS €  WCIOJL30BaHWEM  (opMya N-TO  djeHa
apu(pMETUIECKON U TEOMETPHUIECKOHN MPOTPECCHIA, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh dieHBI TOCIEAOBATEIPHOCTH TOYKAMHA Ha KOOPAWMHATHOU
TUTOCKOCTH.

Pematp 3amaum, cBsI3aHHBIC C YUCTIOBBIMHU TIOCIIEOBATEIHHOCTSIMHU, B TOM YHCIIE
3aJa4il W3 PEATbHOM JKM3HU (C HCIONIB30BAHUEM KAJIBKYJIATOpa, HU(POBBIX
TEXHOJIOTUH).
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