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MHNOACHUTEJBHASA 3AIIMCKA

PaGouas mporpamMmma 10 aireOpe OCHOBHOTO 0OIIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBe TpeOoBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBaTenbHOI IPOTrpaMMBbI OCHOBHOT'O oO1ero oOpa3oBaHus,
NpPEACTAaBICHHBIX B  (efepaJbHOM  TOCYAapCTBEHHOM  00pa3oBaTeIbHOM
CTaHJapTe OCHOBHOro obmero ooOpazoBanus ([Ipukaz MuHHCTepcTBa
npocsenieHust Poccuiickoit ®enepanuu Ne 568 ot 18.07.2022 “O BHeceHHM
U3MEHEHUH B (denepanbHbIi TOCYJapCTBEHHBINM 00pa30oBaTEeNbHBIN CTaHAAPT
OCHOBHOTO o0Omiero obpasoBanus’), ¢denepanpHOil paboueld TPOrpaMMBI
yuebHoro npeamera «Anredpa», OOII OOO u yuebHoro miana ['bOY rumuazuu
r. CpI3paHH, a TakKe Ha OCHOBE XapaKTEPHUCTHKHU IUIAHUPYEMBIX PE3yJIbTaTOB
JTlyXOBHO-HPABCTBEHHOT'O Pa3BUTHsI, BOCHUTAHUS U COLMATN3AMN 00yYarOINXCs,
NPEACTaBICHHBIX B padouedl mnporpamme Bocrnutanus ['BOY rumHazum T.
Ce13paHm.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «AJI'EBPA»

AnreOpa sBIsSE€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETo
oOpa3oBaHus: OHa 00ECIIEUYNBAET U3yUCHUE IPYTUX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMaHHUTAPHOTO IUKIOB, €€ OCBOEGHHE HEOOXOAMMO JUIs
MIPOJIOJDKEHUST 00pa30BaHUS M B MIOBCEIHEBHOM JKM3HU. Pa3BuTHe y 00ydaromuxcs
HAyYHBIX TIPEJCTABICHUNA O TMPOUCXOXKIACHUM M CYITHOCTH alreOpandecKux
abcTpakiuii, cnoco0e OTpaKeHHUs] MaTEMaTUYECKON HAyKOM SIBJICHUN U TIPOIIECCOB
B MpPUPOJIE U OOIIECTBE, POJIU MATEMATHYECKOTO MOJCIMPOBAHUS B HAYYHOM
MMO3HAHUU M B MIPAKTHUKE CITOCOOCTBYET (DOPMUPOBAHHUIO HAYYHOTO MHUPOBO33PCHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIS aJanTalliid B COBPEMEHHOM ITH(pOBOM
oOmectBe. M3ydyeHue anreOpbl oOecleuyMBAEeT pa3BUTHE YMEHHsS HAOJIOJaTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpPEeOyeT KPUTHYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apTryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JICUCTBHUSI M BBHIBOJIBI,
dbopmynupoBath yrBepxkaeHuss. OCBOeHUE Kypca alire0pbl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUSI OOYYarOIIMXCSA: OHU HCIOJNB3YIOT JACAYKTHBHBIC H
WHIYKTUBHBIE PAcCyKJIeHUs, 0000IIeHNEe U KOHKPETHU3AINio, a0CTparupoBaHue U
ananoruto. OOydyenue  anrebpe  mpeanoyaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSTEIILHON JCSATEIBHOCTA OOYYalOIUXCs, TO3TOMY CaMOCTOATEIHHOE
pEIICHUE 3aa4 SBISICTCS peaTu3aliel eI TeIbHOCTHOTO MPUHITAIIA O0YICHUS.

B crpykType mporpammbl y4eOHOro kypca «Aunredpa» ajii OCHOBHOTO
o0miero o6pa3oBaHus OCHOBHOE MECTO 3aHMMAIOT COAEPKATEIbHO-METOANUECKHE
muHUN: «Yncna M BRIUUCIECHU», K ANTeOpandecKue BBIPAKCHUSNY, «YPaBHEHUS U
HepaBeHCTBa», «Dynkuun». Kaxnas w3 3TUX coaepiKarelbHO-METOAMYECKUX
JMHUMN pa3BUBAETCs Ha MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJIEHCTBYS C



IPYTUMHU €ro JUHUSMUA. B xome wm3ydeHus yd4eOHOro Kypca oOydarorumcs
NPUXOAUTCS JOTHYECKH PACCYXKJaTh, MUCIOIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3blK. B CBsI3M ¢ 3TMM B mporpammy ydeOHOro Kypca «AJredOpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTHYeCKOro 00pa30oBaHMs M CIIOCOOCTBYIOIINE OBIAJICHUIO 00YYarOIIUMUCS
OCHOB  YHUBEpPCAJIbHOTO  MaremaTudeckoro s3bika. CopaepxaTenbHOW U
CTPYKTYPHOM OCOOEHHOCTBIO yueOHOTO Kypca «AureOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne nuHMM «Yuclia W BBIYUCICHUS» CIYXKUT OCHOBOM st
JaJIbHEHIIEr0 U3Y4YeHHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIMXCS
JIOTUYECKOTO MBILUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOpUTMaMHu, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi TIOBCEAHEBHOM
KU3HHU. PazBUTHE MOHATUS O YMCIE Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs
CBS3aHO C pAlMOHAIBHBIMH WM HMPPANMOHAIBHBIMU YHCIaMH, (OPMHUPOBAHHUEM
OpPEICTaBICHUNA O JAEHCTBUTEIBHOM YHCIE. 3aBEpIICHUE OCBOEHUS YHUCIIOBOM
JIMHUM OTHECEHO K CpeJHEMY 00IIeMy 00pa30BaHHUIo.

Copnepxanue IByX anreOpandeckux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHHs] U HEPaBEHCTBa» CIIOCOOCTBYET (HOPMUPOBAHHIO Y OOYUAIOIIUXCS
MaTEeMaTHYECKOro ammapara, HeoOXOJUMOTO [JIsl PelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB U NPAKTHUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 001iero oOpa3oBaHusi Y4eOHBIM MaTepualn TPYNIUPYETCS BOKPYT
paIoHaIbHBIX BBRIpAKEHUN. Anredpa JeMOHCTPUPYET 3HaUCHUE MaTEMaTUKU Kak
A3bIKa ISl TIOCTPOEHUS MaTeMaTHMYeCKHUX MOJIENeH, OMUCaHUsl TPOIECCOB WU
ABJIGHUN peanpbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKke
JalbHENIee pPa3BUTUE AJTOPUTMUYECKOTO MBIIUIEHUS, HE0OXOauMOoro, B
YaCTHOCTH, JJIi OCBOEHHMS Kypca HWH(OpPMAaTUKHU, M OBJIAJECHUE HaBbIKaMU
JIeNyKTUBHBIX paccyxaecHuii. [IpeoOpa3oBanre cUMBOJIBHBIX ()OPM CITOCOOCTBYET
pa3BUTHIO BOOOpaKEeHUs, CIOCOOHOCTEH K MaTEeMaTHIECKOMY TBOPYECTBY.

Copepxanue (pyHKIIMOHATbHO-TpAa(UIECKON JIMHUU HAIEJICHO Ha MOJIy4YeHUe
oOy4JaronMMucs 3HaHUW O (QYHKIHSIX KaK Ba)XKHEHIIEH MaTeMaTHU4ecKOW MOJeTu
IUTS OTIMCAHUSI M UCCIIEJIOBAaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SBICHUIN B TIPUPOJIE
u obOmectBe. M3yueHue marepuana crnocoOCTBYET Pa3BUTHIO y OOydarouIuxcs
YMEHHUSI CTIOIh30BaTh PAa3INYHBIC BBIPA3UTEIbHBIC CPENICTBA SA3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, TpauuecKre, BHOCUT BKJIaJA B (POpMHUpPOBAHUE
MpEeJICTaBICHUI O POJIM MAaTEMAaTUKH B PA3BUTUU IUBUIN3ALUHI U KYJIbTYPBHI.

MECTO YYEBHOTI'O IIPEAMETA «AJITEBPA» B YHEBHOM IIJIAHE

CormacHo ydyeOHOMY TulaHy B /—9 Kiaccax u3ydaeTcsi y4eOHBIH Kypc
«Anredpa», KOTOPBIH BKIIOYACT CICIYIONINE OCHOBHBIC Pa3feNibl COACp KaHUS:



«Yucna w BBIUKCICHUN», «ANTEOpandecKHe BBIPAKCHUSN», «YPaBHCHUS W
HEPaBEHCTBa», « DYHKIIHMY.

Ha uzyuenue yue6HOro Kypca «Anredpa» orBoautcs 323 yacoB: B 7 Kiacce
— 102 ygaca (3 4daca B Hexento), B 8 kimacce — 102 ygaca (3 yaca B Henenwo), B 9
kiacce — 119 ygaca (3,5 yaca B Hezeno).



1. COAEP)KAHUE YYEBHOI'O ITIPEAMETA «AJITEBPA»

7 KJIACC

Yucia ¥ BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE M JIECATUYHBIC, TEPEX0]] OT OAHOW (HOpPMBI 3amucu
apobeit k apyrou. IloHsATHe panMOHAIBHOTO YHCIA, 3aliCh, CPaBHEHUE,
YIOPSIOUMBAHUE  PALlMOHAIBHBIX 4ucel. ApupMerudyeckue AEUCTBUS  C
palMOHAJIBHBIMU 4YncIamMu. Pemenue 3aiad U3 peaJlbHOM NMPAKTUKU HA 4acTH, HA
Ipoow.

CreneHb C HaTypaJIbHBIM [OKa3aTeJeM: OIpeAelieHne, MpeoOpa3oBaHue
BBIP)KECHHII HA OCHOBE OIpEENIEHNUs, 3auch 00bIIKX yncen. [IpoueHTsl, 3anuch
IPOLEHTOB B BHJIE ApoOU U ApoOu B BHUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4dl HA
IIPOLICHTBI, PELICHUE 3a7a4 U3 PEalbHON IIPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIUMMOCTH, PA3J0KEHUE HAa  MHOKHUTEIN
HaTypaJbHBIX YHCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4uciae IpsMas U oOpaTHas
IIPOIIOPLIMOHAIIBHOCTH.

AJure0panvecKkue BbIPAKEHHUS

IlepemeHHBIE, YNCITOBOE 3HAYEHUE BBIPAKEHUS C EPEMEHHOM. JlomycThmble
3Ha4YeHUs NepeMeHHbIX. [IpencraBnenre 3aBUCUMOCTY MEXKYy BEJIMYMHAMU B BUJIE
dopmynsl. Beruucnenus no popmynam. [IpeodpaszoBaHue OYKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAKEHHS, TMpaBUia MNpeoOpa3oBaHUs CYMM H
IPOU3BEJICHUH, TpaBUiIa PACKPBITUS CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraeMblX.

CBOMCTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OnHowiensl 1 MHOTOWIEHBI. CTeneHp MHOrowieHa. CiioKeHue, BBIYUTAHUE,
YMHOXXEHHE MHOTOWICHOB. DOpMynbl COKpPAIIEHHOTO YMHOXKEHHMS: KBaApar
CyMMBl W KBajpar pasHocTu. Popmyna pa3HOCTH KBaaparoB. Paznoxenue
MHOT'O4JICHOB HA MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YpaBHEHHUs, IMpaBuia MpeoOpa3oBaHUsl ypaBHEHMS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM INEPEMEHHOM, YHUCIO KOPHEM JIMHEMHOTO
YPAaBHEHUS, pELIEHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBIE€HHE YypaBHEHUH 110
YCJIOBHIO 3a7ja4uu. PenieHne TeKCTOBBIX 3a/1a4 C IOMOIIBIO YPABHEHUIA.

JIuneitHoe ypaBHEHUE C IBYMs NEpeMEHHbIMU U ero rpaduk. Cucrema IByX
JVHEWHBIX YPAaBHEHMM C AByMs IEpEMEHHBbIMU. PemieHue cucrem ypaBHEHUU
CcocoOOM MOACTaHOBKHU. IIpumepbl penieHusi TEKCTOBBIX 3a4ad € IOMOILIBIO
CHUCTEM ypaBHEHUHU.



DYyHKIUU

Koopaunara Touku Ha npsimont. UnciioBsle NpoMeKyTKU. PaccTtosiaue Mexny
IBYMsI TOYKAMU KOOPAMHATHOMN IPSIMOM.

[IpsimoyronbHast cucrema xkoopauHat, ocu OX u Oy. AGcmucca U opauHarta
TOUYKH Ha KOOPJAMHATHOM II0CKOCTH. [Ipumeps! rpaukoB, 3alaHHBIX (HOPMYIaMHU.
Utenue rpadukoB peanbHbIXx 3aBucumocTed. [lonstue Qynkuun. I'paduk
¢bynkuuu. CoiicTBa hyHkuuii. JIunelinas ¢pynkuus, e€ rpapuk. ['paduk yHkiuum
y = [x|. I'paduueckoe perieHne IMHEWHBIX ypaBHEHUH M CHUCTEM JIMHEWHBIX
YPAaBHEHUM.

8 KJIACC

Ymucsia v BbIYMCTIEHUS

KBagpatueiii kopeHb u3 uucna. [lonsitue 00 uUppanMoOHAIBHOM YHCIIE.
JecsTuunbie TpUOIMKEHUST UppaIllMOHANIbHBIX yucen. CBoiicTBa apuMeTUYECKUX
KBaJ[paTHBIX KOPHEH 1 X MPUMEHEHUE K MPEe0OPA30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYMCJIEHUSM. J|eHCTBUTEIIbHBIE YUCIIA.

Crenensb ¢ 1enbIM Mokasaresnem U e€ cBoiicTBa. CtanaapTHas 3alKiCh YUCIIA.

AJire0OpanvecKkue BbIPpaKeHU s

KBampaTHbpiii  TpE€XuneH, pas3ioKEHWE KBAJAPATHOrO TPEXWIEHA HA
MHOXHUTEJH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO aireOpanmdeckol apooOwu.
CrnoxeHre, BBIYUTAHHE, YMHOXEHHE, JCJICHHE alreOpandecKux ApoOer.
PannoHanbHbie BBIpaXXEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJIpaTHOTO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHUM, CBOASAIINXCS K JIMHEMHBIM U KBaJPATHBIM.
[Ipocreiine qpoOHO-palMOHATbHBIE YPaBHEHUSI.

I'paduueckas uHTEpHpeTalvs YPAaBHEHUM C ABYMS MEPEMEHHBIMU M CUCTEM
JIMHEMHBIX YPAaBHEHUW C JByMs NEpeMEHHbIMU. [IpuMepbl pemieHuss cucreMm
HEJIMHEWHBIX YPABHEHUU C IBYMS IEPEMEHHBIMM.

PerieHne TEKCTOBBIX 3a1a4 AJIreOpandeCcKUM CIIOCOOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUMIIBHOCTE HEpaBeHCTB. JIMHEMHbBIE HEPABEHCTBA C OJAHOM IEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJHOM NTEPEMEHHOM.

DYyHKUMHU

[lonsatne @ynkumu. OOnacTe ompeneiaeHus U MHOXKECTBO 3HAUCHUI
¢yskiuu. CiocoObl 3a1anus QyHKIUH.

I'paduk pynkuuu. Urenue cBoicTB GyHKIMU 1o e€ rpaduky. [Ipumeps
rpa@uKoB QYHKIMMA, OTPAXKAIOIIUX PEATTbHBIE MPOLECCHI.



OyHKIMK, OMUCHIBAIOIINE TIPAMYI0 H OOpaTHYIO TIPOMOPIIMOHAILHBIC
3aBHCHMOCTH, HX rpaduki. OyHkumn Y = X2, y = X3, y = Vx, y=|x|. Ipadudeckoe
pElIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucsia ¥ BBIYUCTICHUSA

PannoHanbHbple YMClIa, UppaldOHAIbHBIE YKCIIA, KOHEYHbIE U OECKOHEUYHBIE
JEeCATUYHbIE 1poOH. MHOXKECTBO IEUCTBUTENIBHBIX YUCEIN, IEHCTBUTEIbHBIE YHCIIA
Kak OECKOHEUYHbIE JeCATUYHbIE ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEXKy MHOKECTBOM JE€HCTBUTEIBHBIX YACEI U KOOPAUHATHOMN IIPSIMOM.

CpaBHEHHME JI€MCTBUTENIbHBIX YHCEN, apU(PMETUYECKUE JEUCTBHUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl OOBEKTOB OKPYXKAIOIIET0 MHPA, JIMTEIBHOCTh IPOLIECCOB B
OKpY’KaIOILEM MUPE.

[TpuOnmxkE€HHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTh NPUOIKeHus. OKpyriieHue
yucen. [ Ipuknaka u orieHKa pe3yJIbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPAaBEHCTBA

JluneintHoe ypaBHeHue. PelieHue ypaBHEHMM, CBOISIIUXCA K JIMHEHMHBIM.

KBanparnoe ypaBHenue. PemieHue ypaBHEHUN, CBOAIINXCS K KBaApPaTHBIM.
bukBaaparHoe ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUM TPETbEW U YETBEPTOMN
CTETIEHEN Pa3JI0)KEHUEM HAa MHOXKHUTEIH.

Pemenne npoOHO-palMOHANBHBIX YpaBHEHUN. PemieHne TEeKCTOBBIX 3aad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NepeMeHHbIMH M ero rpaduk. PemieHue cucreMm IBYX
JMHEWHBIX YPABHEHUM C ABYMS NIEPEMEHHBIMU. PellleHre cucTteM IByX ypaBHEHH,
OJIHO W3 KOTOPHIX JIMHEHHOE, a Jpyroe — BTOpoW cremneHu. [ 'paduueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajare0panyeckuM crocoooMm.

HuciioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JIMHENHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW ImepemMeHHoW. KBaapaTHele HepaBeHCTBaA.
I'padmyeckas uHTEpIHpeTalds HEPABEHCTB M CHCTEM HEPaBEHCTB C JBYMs
NIEPEMEHHBIMU.

DYyHKUMHU

KBagpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

Ipaduxu dynxumit: y = kx, y = kx + b, y = kix, y =x3, y =Vx, y = |X| u ux
CBOKCTBA.



YucaosBbie MOCIEI0BATEIbHOCTH M IPOTPECCHH

[TonsTHe YHUCIIOBOM TMOCIEAOBATEILHOCTU. 3alaHUE TOCIIEI0BATEIIBHOCTH
pPEKyppeHTHOM opMyIoit u GopMyInoi N-ro dieHa.

Apudmernueckas U reoMeTpudeckas mnporpeccur. PopMynbl N-ro WieHA
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBIX N YJICHOB.

N3obpaxkenne uiaeHOB apruMETHUYECKOM M T'€OMETPUYECKOW IPOrpeccuid
TOYKaMH Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHMAIbHBIM POCT.
Cno>xHbI€ TPOLIEHTHI.



2. IINIAHUPYEMBIE PE3VYJBTATbBI OCBOEHUSA [POI'PAMMbI
YYEBHOI'O KYPCA «AJII'EBPA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS NPOrpaMMbl ydyeOHOro Kypca
«Anre0Opa» XapaKTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHME:

OpOSIBICHUEM HHTEpeca K TMPOLUIOMY U  HACTOSIIEMY POCCUHCKON
MAaTEMaTUKH, LEHHOCTHBIM OTHOUIEHHWEM K  JOCTH)KCHMSIM  POCCHUICKUX
MAaTEMAaTUKOB M POCCUHCKONM MaTEeMaTH4YECKOM IIKOJBI, K HMCIOJIb30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IpaKAaHWHA U pealu3ali ero
OpaB, NpPEJICTaBICHUEM O MAaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBIECHUH, MPOLEAYP IPakJIaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NIPaKTUYECKUM IPHMEHEHHEM JIOCTMIKEHUN HAyKd, OCO3HAHUEM BAKHOCTH
MOPAJILHO-3THYECKHUX ITPUHLUIIOB B ACSITEIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAHOBKOM Ha akKTHBHOE Y4YacTUE€ B PEIICHUWM MPAKTUYECKUX 3a/1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHWEM BAaXXHOCTH MAaTEMaTHYECKOIrO
o0pa3oBaHMsI HAa TPOTSHDKEHWHM BCEHM JKU3HU MJIs YCHEIIHOW TpodeccroHambHOM
NEeSATEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM UHIMBHUIyaIbHOU TPAEKTOPUHU 00pPa30BAHMS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHNE:

CIIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jay, PEIICHWH, PacCyXIICHUW, YMEHUIO BHUJIEThH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 TTO3HAHUSI:

OpUEHTalMed B JIEATETbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJbI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTHUYECKOM HayKd Kak cdepsl 4YeIoBeuecKOn
NEATENbHOCTH, TANOB €€ pa3sBUTUS M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMATUKH M MAaTEMaTUYECKOW KyJbTYpOH Kak CpPEACTBOM
NO3HaHWsI MHpa, OBJIAJECHUEM IMPOCTEUIIMMHU HABBIKAMHM HCCIEI0BATENIBCKON
NeSTENIbHOCTH;



6) ¢usuyueckoe BocnUTaHUE, (POPMHPOBAHUE KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIArONOJTyYusi:

TOTOBHOCTBIO NPUMEHATh MAaTEMaTHYECKUE 3HAHUSA B HMHTEPECAX CBOETO
3II0pOBbS, BEIEHUSA  3I40pPOBOro  oOpa3a  KU3HU  (300pOBOE  IMTAHHE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, pEryJsapHas Quandeckas
aKTUBHOCTb), C(OPMUPOBAHHOCTHIO HaBbIKa pe(IEKCUU, NPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY U TAaKOT'O K€ IIpaBa JIPyroro 4eJlIoBeKa;

7) IKOJIOTHYECKOEe BOCTIHTAHNE:

OpUEHTalMEeN Ha MPUMEHEHUE MAaTEMaTUYEeCKUX 3HAHUMN I pEeLICHUs 3a/1a4
B 00JIaCTH COXPAaHHOCTH OKpYXKaroIlel Cpelbl, IUIAHWPOBAHUS MOCTYIKOB H
OLICHKM WX BO3MOXKHBIX IOCJEACTBUU I OKPYXKAIOIIEH cpejibl, 0CO3HAHUEM
rJI00aJIbHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) apanTanusi K M3MEHAIOIIHUMCS YCJIOBHSIM CONUAIBLHOH W MPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEONPEACIEHHOCTH, ITOBBIIICHHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUTbCA Yy APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM JAESTENbHOCTU
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIIbITa IPYTHUX;

HEOOXOAUMOCTBIO B (DOPMHpPOBAHMM HOBBIX 3HAHUNH, B TOM YHCIIE
(GopMynupoBaTh UJEH, TOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYalUlO, BOCIPHUHMMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHUPOBATh
MIPUHUMAEMbIE pelIeHUusT U JeHCTBUA, (QOPMYIMPOBATH M OLEHHBATh PUCKH U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTenbHBbIe YHUBEPCAJIbHbIE YUeOHbIE 1€l CTBUSA
ba3oBrble Jlornueckue aeiicTBUA:

e BBIABJSITh M XapaKTEPHU30BaATh CYIICCTBCHHBIC MPU3HAKA MAaTEMATHICCKUX
O00OBEKTOB, TOHATHN, OTHOIICHWHA MEXIY MOHSTHIMHU, (HOPMYIHUPOBATH
OTpeNeNeHUs]  MOHATWUW, YCTAHABIUBATh CYIIECTBEHHBIM  MPHU3HAK
KiaccuuKanuu, OCHOBAaHMS JJIsi OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
IPOBOJUMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTH W  MPeoOpa3OBbIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPUIIATENbHbIC, €AMHUYHBIC, YaCTHbIE WU oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX,
mpeayiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYMH;

JIenaTh BBIBOABI C WCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ICTYKTHBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;
pa30OupaTh J1I0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKICHUN (TIpSIMbIE U OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE OKA3aTEeIbCTBA
MaTreMaThudecknx (aKToB, BBICTpAWBaTh APTYMEHTAIMIO, MPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Croco0 pemnieHus y4yeOHOUM 3amaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJiee MOAXOMAIMMNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBble ucciaenoBarejabCcKue 1eMCTBYA.

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
(opMynHpoBaTh BOMPOCHI, (UKCHPYIOLIUME MPOTHBOPEUYUE, NPOOIeEMYy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH 10 CaMOCTOSITENIBHO COCTABJIEHHOMY IIJIaHY HECJIOHBIN
AKCIIEPUMEHT,  HEOOJBIIOE  HCCIAEAOBAaHME IO  YCTAHOBJICHHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENIbHO (hOpMYJIUPOBaTH 0000IIEHHS U BBIBOJBI IO pe3yibTaTam
MPOBEAEHHOIO0 HAOJIOEHUSA, WCCIEAOBaHUs, OLIEHHBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TpOIEcca, a TaKXKE BBIIBUTATH
MPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M HW30BITOUHOCTH WH(MOpMAIMH, JTaHHBIX,
HEOOXOUMBIX JJIsl peUICHUS 3a1a4H;

BbIOMpaTh, AHAIU3UPOBATh, CUCTEMATU3UPOBATH MU HMHTEPIPETUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (QopMy TMpeACTaBiIeHHS HWHGOpPMAMU W WUIIOCTPUPOBATH
peraemMbie 3aladyd  CX€MaMH, JuarpaMMaMH, WHOW Tpadukod ©u uX
KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTHh MH(MOpPMAIMU MO KPUTEPHUSM, MPEATI0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.



KoMmyHnKkaTHBHBbIE yHUBEPCcAJIbHbIE y4eOHbIe JeiCTBHUS:

BOCHPUHUMATh H  (HOPMYIHpPOBaTh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U IENSIMU OOIICHHMSI, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJly pelIeHus 3a/1a4yu, KOMMEHTUPOBATh MOJYyUYECHHBIN pe3yJIbTaT;

B X0J1e 00CYXEHUS 3a/1aBaTh BOIPOCHI O CYIIECTBY 0OCYK1a€MOM TEMBI,
po0JIeMbl, perraeMoii 3a7a4u, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE HA TTOUCK
pEIICHHUs, COIMOCTABISATH CBOM CYXKICHHS C CYXICHUSIMH JIPYTHX
YYACTHUKOB JUanora, OOHapy»KMBaTh pa3jinyue U CXOJCTBO IMO3WULHUMN, B
KOppEKTHOU popme popMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKECHHUS;
NOPENCTaBIATh  pe3yJbTaThl  pEIICHUA  3aJa4yd,  DKCIEPUMEHTAa,
UCCIIEIOBaHMs,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayuTOpUH;
MOHMMAThb W HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
UHAUBUIYaIbHOM paboOThl TpHU pElIeHUH YYeOHBIX MaTeMaTHYEeCKUX
3ajady;

MPUHUMATh LEJIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATh OPraHU3aLUIO
COBMECTHOM paboThl, pachpenensiTb BUIbI padOT, JOTrOBapUBATHCA,
00CyXKIaTh IPOIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHHUS] HECKOIBKHUX
JIIOIeH;

y4yacTBOBaTh B TPyNHoBBIX (opmax paboTel (0OCykIeHus, 0oOMeH
MHEHUSIMH, MO3TOBBIC ITYPMBI W JApPYyTHE), BBIIOJHATH CBOIO YacTb
paboThl ¥ KOOPMHUPOBATH CBOM JICHCTBUS C APYTUMHU WICHAMHU KOMaH/IbI,
OLICHMBATh KAa4e€CTBO CBOErO BKJIAJa B OOIMIMHA MPOAYKT MO KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYACTHHUKAMHU B3aUMOJICUCTBHUSI.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIEC 1eHCTBUSA
Camoopranusamnus:

CaMOCTOSITENIbHO COCTaBIISAThH IJIAH, aITOPUTM PEIICHUs 3a7aud (WU ero
4acTh), BBIOMpATh CMOCOO pPEMICHUS C y4ETOM HUMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(pOpMALIHH.

CaMOKOHTpOJII), IMOIUOHAJIbHbIN HHTEJJIEKT:

BJIQJCTh CIIOCOOAMH  CaMOMPOBEPKH, CaMOKOHTPOJISL TIpolecca H
pe3ynbTaTa penieHus MaTeMaTHYeCKON 3a/1auu;

NPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH TIPH PEIICHUH
3a/1a4d, BHOCHUTh KOPPEKTHUBBI B JIESITCIBHOCTh HAa OCHOBE HOBBIX
00CTOSTENHCTB, HANWICHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa NESITEIBHOCTH NOCTABICHHOW LEIU
U YCIIOBUSIM, OOBSCHATh MPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIETH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenus B 7 KJjacce OOyYarONIUICS TOJYYHUT CIICTYIOIIHE
MPEIMETHBIC PE3YIbTATHI:

Ymncsia v BBIYMCTICHUS

BbInonHsaTh, coyeTas YCTHbIE M NMHUCbMEHHBIE MPUEMBI, apu(METUYECKHE
JNEUCTBUS C PallMOHATIbHBIMU YUCIAMU.

Haxonuth 3HaYeHUS YHUCIIOBBIX BBIPAKEHUN, MPUMEHSATH Pa3sHOOOpa3HbIC
CIocoObl ¥ MPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUM, COJIEpPHKAITUX
OOBIKHOBEHHBIE U JECATUYHbBIC JTPOOHU.

[lepexoauTh OoT 0JHON (HOPMBI 3aMMKMCH YUCEN K JAPYroi (mpeodpa3oBbIBATH
JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPAI0YMBATH PALIMOHAIBHBIC YHCIIA.

OKpyrJsITh 4ncna.

BpInonHATh MPUKUIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUN
YUCJIOBBIX BBIPAK€HUI. BBIMOJIHATE AEHCTBHUS CO CTENEHSIMH C HATypajlbHBIMU
MOKAa3aTESIMHU.

[IpuMeHsTh  MpU3HAKK ~ JCIUMOCTH,  pPa3jio)KEHUE Ha  MHOXHUTENH
HATypaJIbHBIX YUCET.

Pemiath mpakTUKO-OPUEHTHPOBAHHBIE 3aJ]aY, CBSI3aHHBICE C OTHOIIEHUEM
BEJIMYMH, MPONOPLUHOHAIBHOCTHIO BEJIMYMH, MPOLUEHTAMH, HHTEPHPETHUPOBATH
pe3yJbTaThl PEIICHUS 3a7ad ¢ y4€TOM OTPAaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0OpanvecKkue BbIpaKeHU s

Hcnonp3oBath anreOpandecKkyl0 TEPMUHOJIOTHIO U CUMBOJIMKY, PUMEHSTH
e€ B Ipoliecce OCBOEHUsI yueOHOro MaTepuasa.

HaxoguTe 3HaueHusi OYKBEHHBIX BBIpaKEHUW NPHU 3aJaHHBIX 3HAYCHMSIX
MEPEMEHHBIX.

BreimonHsATE  mpeoOpa3oBaHUST  IEJOTO  BBIPAXEHUS B MHOTOWICH
MIPUBEJICHUEM TTOJIOOHBIX CJIAraéMbIX, PACKPBITUEM CKOOOK.

BbINOMHAT yMHOXEHHUE OJHOYIEHA HAa MHOTOWIEH M MHOrOWieHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh PaA3IOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C MOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEero MHOXHTENS, TPYNIUPOBKU  CJIaraeMbIX,
npuMeHEeHUs (HOPMYJIT COKPAIIEHHOTO YMHOKCHHUS.



[TpumensTh npeoOpa3zoBaHUsl MHOTOUYJICHOB ISl PEUICHHs Pa3IUYHbIX 3a7a4
U3 MaTEMATHKH, CMEXHBIX IPEIMETOB, U3 PEATIbHON ITPAKTHUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPaJIbHBIMM IOKA3aTEISIMU JUIA
peoOpa30BaHUsl BEIPAKCHUH.

YpaBHeHNs 1 HEPABEHCTBA

Pemate nuHEHBIE ypaBHEHUSA C OJHOM NEPEMEHHOW, NPUMEHSS IpaBuia
nepexoaa OT UCXOIHOTO YpaBHEHHUs K PAaBHOCWIBHOMY eMy. IIpoBepsTs, sABiseTcs
JIM YUCJIO KOPHEM YPaBHEHHS.

[TpumensTh rpaduuecKkre METOAbI MIPU PELUICHUH JIUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[TonGupate mnpuMepbl Map 4YHUCEIN, SBISAIOIIUXCS pPEIIEHUEM JHMHEHHOIo
YPaBHEHUS C ABYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TpaUK JMHEHHOTO YpaBHEHUS C
IBYMSl TEPEMEHHBIMH, IOJIb3YACh TI'pA(PUKOM, MPUBOJUTH MNPUMEPHI PEIICHUS
YPaBHEHUH.

Pemate cucTeMsl 1BYX JIMHEMHBIX YPaBHEHUH C JBYMS IIEPEMEHHBIMH, B TOM
qucIie rpauuecKy.

CocraBisaTe W pemiaTe JIMHEMHOE YPAaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUI 1O YCJIOBHUIO 3a/Jauyd, HWHTEPHPETHPOBaTH B COOTBETCTBUU C
KOHTEKCTOM 3a]1a4¥ TIOJly4YE€HHBIN Pe3yJIbTar.

DYyHKUIMHU

N3o06paxkath Ha KOOPAMHATHOMN IIPSAMOM TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, UHTEPBAJIbl, 3alIMChIBATh YHCIOBbIE IPOMEKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTMeuaTrh B KOOPJAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPAMHATaM,
cTpouTh rpaduku TMHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU y = [X|.

OnucelBaTh C TMOMOILIBI0 (YHKIMM W3BECTHBIE 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE, II€HA, KOJMYECTBO, CTOUMOCT,
POU3BOIUTENLHOCTD, BpeMsi, 00BEM padOTHI.

Haxonuthb 3HaueHue QyHKIMH 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuil cocod MpeACTaBICHHUS W aHalM3a WH(pOpMaluwy,
U3BJIEKATh U UHTEPIIPETUPOBATH MH(GOPMALINIO U3 TPAPHUKOB peaTbHBIX MPOIECCOB
Y 3aBUCHUMOCTEM.

K koHmy oOyuenus B 8 kuacce oOydaromuiics MOJYYUT CIEIYIOIIHNE
IPEAMETHBIE PE3YJIBTATHI:

Yuciaa ¥ BIYUCICHUSA

Hcnonb30BaTh HayalbHBIE IMPEACTABICHHUS O MHOXXECTBE JIEHCTBUTENIBHBIX
YyCell ISl CPAaBHEHUS, OKPYTJICHUS W BBIYUCICHUHN, N300paKaTh 1€HCTBUTEIbHbIC
YHUCJIa TOYKaMH Ha KOOPAWHATHOU MPSMOU.



[IpumeHaTs TOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAUTH
KBaJIpaTHbIE KOPHHU, UCIOJIb3Yysl MPU HEOOXOJAMMOCTU KAJbKYJSTOP, BBITOJIHSTH
peoOpa3oBaHusl BBIPAXKEHUM, COAEpPKAIMX KBAJApPATHBIE KOPHHU, HCIOJIb3Ys
CBOWCTBA KOPHEH.

Hcnonb3oBaTh 3anucy OONBIIMX W MAJIBIX YHCENI C MOMONIBIO JIECSITUYHBIX
npoOeii u creneHelt uucna 10.

AJsireOpandecKue BbIPAKEHUS

[IpuMeHsATh MOHSTHE CTENEHHM C I1EJbIM [OKa3aTeleM, BBIOIHATh
peoOpa3oBaHUsl BEIPAKEHUH, COIEPIKAIIMX CTEIICHHU C LIEJIbIM [TOKa3aTeIeM.

BbIMONHATE TOXKIECTBEHHBIE MPEOOpPa30BaHUS PAMOHATBHBIX BBIPAKCHUIM
Ha OCHOBE IPaBUJI JICUCTBUI Ha/l MHOTOUYJICHAMH U aJIreOpanyecKUMH JAPOOSIMHU.

PacknanpiBaTh KBaapaTHBIN TPEXUICH HA MHOXKHUTEIH.

[TpumensTh npeoOpa3oBaHus BRIPAKEHUM JJIs1 PEIICHUST pa3IMYHbBIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiats nuHEMHBIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIC YpaBHEHMS,
CBOJISIIIMECS K HUM, CUCTEMBI IByX YPaBHEHUU C IBYMS IEPEMECHHBIMH.

[IpoBOaUTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHHU U CUCTEM YpPAaBHEHUH, B
TOM YHUCJIE C TPUMEHEHUEM TpadUuecKuX MpeCTaBleHni (YCTaHaBIMBATh, UMEET
JU ypaBHEHUE WM CHUCTEMa YPAaBHEHUW PEIICHUS, €CJIM UMEET, TO CKOJbKO, U
npouee).

[TepexoauTh OT CIOBECHOU (POPMYIHUPOBKH 3aJadyu K €€ anreOpandeckoit
MOJEIA C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMbl YpaBHEHUHU,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN pe3yJIbTar.

[IpuMeHsITh CBONCTBA YMCIOBBIX HEPABEHCTB JJisi CpPaBHEHUS, OIICHKU,

pelIaTh JIMHEWHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M MX CHCTEMBI, JaBaTh
rpauyuecKyr0 WILTIOCTPAIIMI0 MHOXKECTBA PENICHUIHEPABEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIUU

[TorumMaTe ¥ KCMONB30BaTh (PYHKIIMOHAJLHBIE TIOHATHS U SI3BIK (TEPMHUHBI,
CUMBOJIMYECKUE OO0O3HAYCHMS), OMPENCNITh 3HaUeHHE (YHKIHMHU TIO0 3HAYCHUIO
apryMeHTa, OlpeAesaTh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Ctpouts rpaduku d1eMeHTapHBIX PYHKIUIN BUAA:

y = k/ix, y =x2, y = x3,y = [x|, y = VX, OIHCBHIBaTh CBOICTBa UYHCIOBOIL
dbyHkuu 1o e€ rpaduxy.

K xoHiy oOyuenus B 9 kiacce oOydaroUIuiicss MOJYYHUT CIIETYIOIIUE
IPEAMETHBIE PE3YNIbTATHI:

Yucaa v BBIYUCTICHUS

CpaBHUBATH U yHOPSA0UYMBATh PallMOHATBHBIE U UPPALMOHATILHBIE YHCIIA.



BoeimonasaTe  apudMeTHyeckne NEUCTBUS C  PAlMOHAIBHBIMUA YHCIIAMH,
codyeTass YCTHbIE W TIMCbMEHHBIE TMPUEMBI, BBIIIOJHATH BBIYUCIEHUSA C
HUppanMoOHaIbHBIMU YUCIAMH.

Haxonute 3HaueHHWs CTENEHEW C M[ENbIMU [OKa3aTelsIMU W KOPHEW,
BBIYUCIISITh 3HAYEHUS YHCIIOBBIX BBIPAKCHHUIA.

OKpyrJisiTh IEUCTBUTEIBHBIC YHWCIIA, BBINOJIHATh MNPUKUAKY PE3yJbTaTa
BBIYMCJIEHUI, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YpaBHeHHs 1 HEPABEHCTBA

Pemars MHENHBIE M KBaJApaTHBIE YPaBHEHUS, YPAaBHEHUSA, CBOJSIIMECS K
HUM, IPOCTEHIITINE TPOOHO-PAIIMOHANIbHBIE YPaBHEHHUS.

Pemare cucrtembl IBYX JMHEWHBIX YPAaBHEHUM C JIByMs IEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJTHO YPAaBHEHHUE HE SIBISCTCS JIMHEHHBIM.

Pemiath TekcTOBbIE 3ajayu  aJireOpamdeckuM CHoco0OM C  MOMOIUIBIO
COCTABJICHUS YPABHEHUS UIIM CUCTEMBI JIBYX YPAaBHEHHUM C IBYMsI IEPEMEHHBIMH.

[IpoBOOUTH MpOCTENIINE UCCIIEIOBAHUS YPABHEHHU U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C TPUMEHEHUEM TpauiecKuX MpeCcTaBlIeHU (yCTaHABIMBATh, UMEET
JU YpaBHEHUE WJIM CHUCTEMa YPAaBHEHUMW PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U
npouee).

Pemate nuHelHbIE HEpPAaBEHCTBa, KBaJApaTHBIE HEPABEHCTBA, HM300paxaTh
pelIeHUe HEPABEHCTB HA YHUCJIOBOM MPSIMOM, 3alUCHIBATHh PEIICHHE C MOMOIIbIO
CUMBOJIOB.

Pemath  cucTeMbl  JTUHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIFOYAIOIINE KBaJ[paTHOE HEPABEHCTBO, M300pa)xkaTh PpEIIEHUE CHUCTEMBbI
HEPABEHCTB HA YUCJIOBOM MPSIMOM, 3aMKUChIBATh PEIIEHUE C TOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3IMYHbBIX 33]1a4.

DYyHKUINHA

Pacno3naBate (yHKIIMUM U3y4eHHBIX BUIOB. [loka3piBaTh CXEeMaTUYECKH

pacrooKeHnue Ha KOOPAMHATHOM TIOCKOCTH rpaduKkoB QyHKIMHA Buaa: y = KX, y
=kx+b,y=kix,y=ax2 + bx + ¢,y = x3, y = \x, y = |x|, B 3aBucumocTH OT
3HAYE€HUN KOA(PPUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKIIHA.

CtpouTh 1 M300paXkaTh CXEMATHUUECKH TpaPUKUA KBaAPATUIHBIX (PYHKITUH,
OTHCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKITUH IO UX Tpadukam.

Pacro3naBaTh kKBaipaTHIHYIO QYHKIIHIO 110 (hOpMYyJIe, TPUBOIUTE TPUMEPHI
KBaJIpaTHYHBIX QYHKIMHI U3 peanbHON XU3HU, (PU3UKH, TEOMETPHUH.

YucsioBble MOCIE10BATETbHOCTH U POrPeccuu

PacrioznaBate apu(MeTHUECKyr0 W TEOMETPUYECKYIO) TMPOTPECCUH MPH
pa3HbIX CIIOCO0ax 3aaHMsl.



BBITONMHATE  BBIYUCICHHUS C  HMCHOJIB30BaHHEM (GOpMyslT n-ro d9ieHa
apu(pMEeTUIECKON U TEOMETPHUIECKOHN MPOTPECCHiA, CyMMBI TIEPBBIX N YJICHOB.

N300pakaTh YiIeHBI TMOCIEIOBATEIBHOCTH TOYKAMH HA KOOPIWHATHOM
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIC C YHCIOBBIMH ITOCIIEIOBATEIHLHOCTSIMH, B TOM
qrclie 337a9d U3 PEaTbHOMN JKU3HH (C MCIOJIb30BaHUEM KaJIbKyJIATOpa, IU(PPOBBIX
TEXHOJIOTUH).



3.

ABJAIOTCA YYEBHO-METOJANYECKUMHU MATEPUAJTTAMU

TEMATHYECKOE IINTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKUX YACOB, OTBOAUMBIX
HA OCBOEHHUE KAXJIOHU TEMbI, U BO3MOKHOCTDb UCITIOJIb3OBAHUA 110 9TOU TEME 350P U IIOP, KOTOPBIE

7 KIIACC
KonmnuectBo gacos CHOUCOK UTOTOBBIX Croco0 oneHKn
DJIEKTPOHHBIE
Ne HaumenoBanue (i ) TUTAHUPYEMBIX HUTOTOBBIX
U POBLIE
I/ Pa3acioB U TEM Bcer KOHTpOJ'H)H[,I HpaKTI/I‘IeCKI/I p PE3yabTaToOB C IJIAHUPYEMBIX
oOpa3oBaTebHbIE
I HpOorpaMMbl 0 e paboThI € paboThl yKa3aHHEM DTaIroB pe3yabTaToOB
eCypChl
peeyp ux (GOPMHUPOBAHUS
Yucna u 25 1 bubmuotexa [HOK BrinonnsTe, coueras KonTponbHas
BBIUUCJIEHUSL. https://m.edsoo.ru/7f415b | yCTHBIC U pabora
PanonanbHbIe 90 ITACBMCHHBIC IIPUCMBIL, | CanocrosTenpHA
apudmeTnyeckue
qrcia . s pabota
IENCTBUA C
paroHaIbHBIMU
YUCIIAMH.

HaxoauTth 3HaueHHs
YUCIIOBBIX
BBIPAKEHUN,
IPUMEHSTh
pa3sHooOpa3HbIe
CHoCo0bI ¥ MPUEMBI
BBIYUCJICHHS 3HAUCHUH
JIPOOHBIX BBIpAKCHUH,
CoZIepKaIIUX
OOBIKHOBEHHBIE U
NECSATHUYHBIE TPOOH.
[TepexoauTh OT OgHOM
dbopMBI 3amucu YHcen
K apyroi. CpaBHUBaTh




u YIOPS0YUBATh
palyoHaIbHbIE YHKCIIA.
OKpyrasTh 4ncia.
Pewates npaktuxo-
OpUEHTUPOBAHHBIE
3a/1a4M, CBSI3aHHbIE C
OTHOLIEHHEM

BEJINYMH,
IPOIOPLUHUOHAIBHOCTb
10 BEJIMYHH,
IPOLIEHTaMH1

Anrebpanyecku
€ BBIPOKCHHUS

27

bubnnoreka IIOK
https://m.edsoo.ru/7f415b

920

Haxoaute 3HaueHUS
OYKBEHHBIX
BBIPAKECHU NPH
3aJIaHHBIX 3HAYCHUIX
MEePEMEHHBIX.
BreimonHsaTh
npeoOpa3oBaHUs
LIEJIOTO BBIPAYKCHUS B
MHOT'OWICH
MIPUBEICHUEM
MOJOOHBIX ClIaraeMbIX,
PacKpBITHEM CKOOOK.
BremomHaTh
YMHOKEHHE OJTHOJICHA
Ha MHOT'OWICH U
MHOOYJICHA Ha
MHOTOYJIEH, TPUMEHSIT
b (OpMYIIBI KBaJpaTa
CYMMBI U KBajJpara
Pa3HOCTH.
OcymecTBIsITh
paznoxkeHue
MHOT'OYJIEHOB Ha

KontpoinbHas
pabora
CamocTrosTenpHa
s paboTa




MHOKUTENH
[IpumensaTe
peoOpa3oBaHUs
MHOTOYICHOB JIJIS
peuieHus: pa3anaHbIX
3a/1a4 U3 MaTEMaTUKH,
CMEXHBIX IIPEIMETOB,
U3 peajgbHOU
IIPAKTUKH.
Hcnonws3oBars
CBOMCTBA CTENIEHEU C
HATypaJIbHBIMU
MOKa3aTeJIAMH 151
npeoOpa3oBaHUs
BBIPKCHUI

YpaBHeHus 1
HEPABEHCTBA

20

bubnnoreka IIOK
https://m.edsoo.ru/7f415b

90

Pewate nuHeliHbIe
YPaBHEHUS C OJHOU
IIEPEMEHHOM,
IIPUMEHSS IpaBUIa
nepexoaa ot
UCXOJIHOTO YPaBHEHUS
K PaBHOCUJIBHOMY
emy. [IpoBepsTs,
ABJISIETCS JIM YUCIIO
KOpPHEM ypaBHEHUS.
[IpumensTs
rpadu4ecKrue MEeTO Ibl
IIPU pELIEHNUN
JIMHENUHBIX YPaBHEHUU
U UX CUCTEM.
[Ton6upats npumMepsl
Tap 4ucel,
SIBJIFOILIAX CSL
pELICHUEM JIMHEITHOTO

KontpoinbHas
pabora
CamocTrosTenpHa
s paboTa




YPaBHEHHS C IBYMS
NEPEMEHHBIMU.
Ctpouts B
KOOpAMHATHON
IUIOCKOCTH Ipaduk
JIMHEHHOTO YPABHEHUS
C IByMs
HEpPEMEHHBIMH,
HOJIb3YACh T'papUKOM,
IPUBOJIUTH IPUMEPDI
pELIEHUs] ypaBHEHUS.
Pemate cuctemMbl 1Byx
JMHENHBIX YpaBHEHUN
C IByMs
IIEPEMEHHBIMH, B TOM
qrcie rpaduIecKu.
CocTaBniTh U pemarb
JIMHEHHOE YPaBHECHHE
WIH CUCTEMY
JIMHEHHBIX YPaBHEHHUU
10 YCIIOBUIO 33J]auH,
UHTEPIIPETUPOBATH B
COOTBETCTBUH C
KOHTEKCTOM 3aJ1a4uH
MIOJIy4EHHBIN
pe3ynbTar.

Koopaunatsl u

rpaduKu.
OyHKINUA

24

bubmmoteka [IOK
https://m.edsoo.ru/7f415b

90

N3obpaxats Ha
KOOpAMHATHON
MIPSIMOM TOYKH,
COOTBETCTBYIOIIINE
3a/IaHHBIM
KOOpAMHATaM, JIy4H,
OTPE3KH, UHTEPBAJIBI,

KonrtponbHas
pabota
CamocrosTenbHa
g pabota




3aMMCHIBATH YHCIIOBEIE
MIPOMEXKYTKH Ha
anredpandeckom
SI3BIKE.

OTMmeuaTh B
KOOPJIUHATHOU
IJIOCKOCTH TOYKH IO
3aJaHHBIM
KOOpJIMHATaM,
CTPOUTH TpaUKH
JUHEHHBIX PYHKIIHA.
Crpouts rpadpuk
dbyHKImn y = [x|.
OmnuceIBaTh C
MOMOIIbIO QYHKITHI
U3BECTHBIE
3aBUCHUMOCTHU MEXY
BEJIUYMHAMU:
CKOPOCTb, BpeMs,
paccrosinue, 1eHa,
KOJIUYECTBO,
CTOMMOCTb,
MIPOU3BOIUTENLHOCTD,
BpeMmsi, 00bEM pabOTHI.
Haxoauth 3HaueHue
GyHKIUH 110
3HAYEHUIO €€
apryMeHTa.
ITonumathb
rpaduueckuit cnocod
MPEJICTaBICHUS U
aHaJIn3a HHPOopMaIHH,
U3BJIEKaTh U
WHTEPIPETUPOBATH




uHpopmanuo u3
rpaduKOB pearbHbBIX
IPOIIECCOB U
3aBUCUMOCTEMN.

IHoBTODEH E U bu6nmoreka [IOK KoHTponbHast
P 6 https://m.edsoo.ru/7f415b pabora
00001IeHne
90
OBILIEE
KOJIMYECTBO 102
YACOB I1O

I[TPOI'PAMME




TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA AKAJEMUYECKUX YACOB, OTBOJAUMbIX HA
OCBOEHHME KAKJ1OHU TEMBbI, U BO3MOKHOCTb UCITOJIb30OBAHUA 110 3TOU TEME 30P U IOP, KOTOPBIE
ABJAIOTCA YYEBHO-METOANYECKUMU MATEPUAJIAMU

8 KVIACC

Ne HaumenoBanue
n/ pa3esioB U TeM
I IPOTPaMMBI

KomnunuectBo yacoB

Bceer KoHTposbHbI
0 € paboThI

[IpakTruecku
€ paboThI

OJEKTPOHHBIE
(undpossie)
oOpa3oBaTeibHbIE

pecypcsl

Cnucoxk
UTOTOBBIX
TUTAHUPYEMBIX
PE3YIIBTATOB C
yKa3aHUEeM
9TAroB UX
dbopMUpOBaHHS

Croco0 o1eHKH
HUTOTOBBIX
TUTAHUPYEMBIX
pE3yIBTATOB

Yucna n
BBIYUCIICHUS.
KBanparnsie
KOpHU

15

bubmuorexa [JOK
https://m.edsoo.ru/7f417af
8

Hcnonp3oBaTh
HaYaJIbHBIC
MPEJICTABJICHUS O
MHOKECTBE
JeHCTBUTEIBLHBIX
YHCe ISt
CpaBHEHU,
OKpYTJICHUS U
BBIYMCJICHUH,
HU300paxaTh
JICHCTBUTEIILHBIC
YyHclia TOUYKaMy Ha
KOOPJAMHATHOU
IIPSIMOM.
IIpumensts
MOHSATHE
apuPMETHUECKOTO
KBaJPaTHOTO
KOpHS$1, HAXOJIUTh

CamocrosrenspHas
pabora




KBajpaTHbIE
KOPHM, UCIIOJIb3YS
pu
HEOOXOMMOCTH
KaJIbKYJIATOD,
BBINOJIHATh
peoOpa3zoBaHus
BBIPAYKEHUH,
cozieprKalX
KBaJpaTHbIC
KOPHH, UCIIOJIb3YS
CBOMCTBA KOPHEH.

Yucna n
BBIUHCIICHHUSL.
CreneHs ¢
LIEJIBIM
MoKa3aTeyleM

bubmmoteka [IOK

https://m.edsoo.ru/7f417af

8

IIpumensaTs
MOHSTHE CTETICHU
C IEIBIM
rokKasaresem,
BBITOJIHSATH
peoOpa3oOBaHuUs
BBIPAKEHUH,
CoepIKAIIIX
CTCTICHH C IIEITBIM
MoKa3aTeseM.
Hcnons3oBath
3anmucu OOJBITUX
Y MaJIBIX YHCET C
MTOMOIIIBIO
JCCATUIHBIX
npobeii n
CTEIEHEeH Yncia

10.

CamocrosTenpHa
s pabora

Anrebpanuecku

bubmmoreka [IOK

https://m.edsoo.ru/7f417af

BrinoasgaTh
TOXKJIECTBEHHEBIE

KoHnTponbHas




€ BBIPAYKCHMUSL.
KBanparnsiii
TPEXUIIEH

peoOpa3oBaHuUs
palMOHATILHBIX
BBIpaKCHUH.
PackmageiBaTh
KBaJpaTHBIN
TPEXUIICH Ha
MHOKUTEIIH.
IIpumensaTs
peoOpa3oBaHuUs
BBIPAKECHUU JJIs1
penieHus
pa3IMYHBIX 33724
U3 MaTeMaTHKH,
CMEXKHBIX
MPEIMETOB, U3
peanbHOI
MPaKTUKHU

pabora
CamocTrosTenbHa
s paboTa

Anrebpanuecku
€ BBIPAKCHHUS.
Anrebpanueckas
IpoOb

15

bubmmoteka [IOK
https://m.edsoo.ru/7f417af
8

BrimonssTh
TOXJIECTBEHHBIE
npeoOpa3oBaHus
palroOHaIbHBIX
BBIPOKCHUH Ha
OCHOBE TTPaBUII
JICMCTBUM Hax
MHOTOWICHAMU U
anreOpandecKuMu
TPOOSIMH.

KoHntponpHas
pabora
CamocrostenbHa
s pabora

YpaBHeHus U
HEPaBEHCTBA.
KBagparHsle
ypaBHEHUS

15

but6mmoreka [IOK
https://m.edsoo.ru/7f417af
8

Pemats
JIMHEWHEIE,
KBaJpaTHbIE
YPaBHEHUS U
panroHaIbHbIE

KonTponpHas
pabota
CamocrosTensHa
g pabota




YpaBHEHUS,
CBOJALIUECS K
HUM.
IIpoBoauTh
MpoCTeHIIne
HCCIIEI0BAaHUS
YpaBHEHUI.
[Tepexomuth OT
CJIOBECHOM
(bopMyTUPOBKH
3a371a4M K €€
areOpanveckon
MOJEIIU €
MIOMOILIBIO
COCTaBJICHUS
YpaBHEHHS,
MHTEPIPETUPOBAT
b B COOTBETCTBUU
C KOHTEKCTOM
3ajauu
IOJIy4YEHHBIN
pe3yibTar.

YpaBHeHud U
HEpaBEHCTBA.
Cucrembl
YpaBHEHHI

13

bubmmoteka [IOK

https://m.edsoo.ru/7f417af

8

Pemate cucremMbl
IBYX YPaBHEHHUH C
IBYMSI
[IEPEMEHHBIMU.
IIpoBoauTh
[IPOCTEHNIIINE
WCCIIEIOBAHUS
YPaBHEHUH U
CUCTEM
YPaBHEHUH, B TOM
YHCIIE C

CamocrostenbHa
1 pabora




MIPUMEHEHHEM
rpaduIecKux
MpEeACTABICHUI
YCTaHABJIUBATb,
HMeEET JIX CUCTEMA
YpaBHEHUI
peIieHus, €CIIn
HMEET, TO CKOJILKO

YpaBHeHuUs U
HEPABEHCTBA.
Hepagencrtpa

12

bubmuorexa [JOK
https://m.edsoo.ru/7f417af
8

IIpumensaTs
CBOMCTBa
YHCIIOBBIX
HEPaBEHCTB IS
CpaBHEHUA,
OLICHKH, PeIlIaTh
JINHEWHbIE
HEPaBEHCTBA C
OJIHOM
MEePEMEHHOMN U UX
CUCTEMBI, 1aBaTh
rpaduyeckyro
WJUTIOCTPAITUIO
MHO>K€ECTBa
pemeHui
HEPABEHCTBA,
CUCTEMBI
HEPABEHCTB.

KontposnbHas
pabota
CamocrosTenpHa
s paboTa

OyHKIUN.
OcHoBHBIE
HIOHATHS

bu6nuoreka [IOK
https://m.edsoo.ru/7f417af
8

ITonumars n
HCIIOIb30BaTh
(yHKLIMOHAIIbHbIE
TIOHSATHS | SI3BIK
(TepMHHBI,
CHMBOJINYECKHE
0003HaUYCHHS),

CamocrosTenbHa
g pabota




OIIPEACIIATh

3HaYEHUE
(GyHKIHH 110
3HAYEHUIO
apryMeHTa,
OTIpe/IETISTh
CBOMCTBA
¢byHKuuu 1o eé
rpaduky.
Crtpourts rpaduxu CamocTrodrenbHa
AIIEMEHTAPHBIX g paboTa
KIIMIA BUJIA:
OyHKUUY. bubnmnorexka HOK (b;/,H: E/X y :lez y
9 YucioBble 9 https://m.edsoo.ru/7f417af ’ ’
0 8 =x3y=1X|,y=
YHKIUH s
X, OIHCHIBATH
CBOMCTBa
YUCIIOBOU
T[oBropenue u bubnmnorexka HOK KonTpomnbHast
10 6 https://m.edsoo.ru/7f417af pabota
o0o01ieHne 3
OBILIEE
KOJIMYECTBO 102
YACOB I10

[TPOIT'PAMME




TEMATHYECKOE IINTAHUPOBAHHUE C YKAZAHUEM KOJIMYECTBA AKAJEMHUYECKUX YACOB, OTBOUMbIX HA
OCBOEHME KAKJ1OU TEMbI, 1 BO3MOKXHOCTbDb UCITOJIb30BAHUSA 110 3TOU TEME 20P U 1OP, KOTOPBIE
ABJAIOTCA YYEBHO-METOAUYECKUMU MATEPUAJIAMU

9 KUIACC
KosmmuectBo yacoB Crnucox Crioco6
HUTOTOBBIX OLICHKH
ONEKTPOHHBIE
Ne HanmenoBanue (w1 ) IJIAHUPYEMBIX HUTOTOBBIX
uudpoBbie
I/ Pa3aciioB U TCM KOHTpom,HH HpaKaneCKH p PE3yJIbTAaTOB C IIAHUPYCMBIX
Bcero o0Opa3oBaTelibHbIE
I IpOrpaMmabl e pa60TH e pa60TLI YKa3aHuEM Pe3yIbTaToOB
€Cypchl
peeyp ATAINoOB UX
(hopMupoBaHUS
11 [ToBTOpEeHue 17 bubnuoreka [IOK Camocrositenb
M3Y4EHHOTO 3a KypC https://m.edso0.ru/7f419 Has paboTta

& Kimacca.

dos




12

Yucna u
BBIYHMCIICHHS.
JlecTBUTEIbHBIC
yucia

bu6mmoreka [JOK

https://m.edsoo.ru/7f419

dos

CpaBHUBATH U
YIOPSA0YMBATH
pauroHaNbHbIE U
UppalMOHAIIbHBIC
YyHCIa.
BeimosiHsaTh
apudmeTnyeckue
JIEUCTBUS C
pauMOHATILHBIMU
YHUCJIaMH, coueTas
YCTHBIE U
MUCbMEHHBIC
MPUEMBI,
BBITIOJTHATH
BBIYHCIICHHUS C
UPpalMOHAIEHBIM
Y YHUCIIAMH.
Haxomuts
3HAUEHUS

CaMocCTOSITEIIb
Hasi paboTta




CTEIEHEN C
1EIBIMHI
MoKa3aTeIsIMu U
KOPHEH,
BBIYHUCIISITH
3HAYCHUS
YHUCJIOBBIX
BBIPKCHMIA.
OxpyrisiTh
NEUCTBUTEIILHEIE
qucna,
BBITIOJIHATH
MPUKUIKY
pe3yJibrarta
BBIYMCJICHHI,
OLICHKY YMCJIOBBIX
BBIPAKECHUM.

YpaBHeHUs U
HEPaBEHCTBA.
YpaBHEHUs C OAHOMN
IIEPEMEHHON

14

bu6mmoreka [IOK

https://m.edsoo.ru/7f419

dos

Pewarp
JIMHEVHBIE U
KBaJIpaTHbBIE
YpaBHEHUS],
YpaBHEHHSI,
CBOJSILIIMECS K
HUM, IIPOCTEMNIINE
IpoOHO-
paImoHaIbHbIC
YpaBHEHHUS.
Pemarp
TEKCTOBBIE
3a/1a4n
anredpanyeckuM
CIoCco00OM C
MTOMOIUIBIO

KontposbHas
pabota
CamocTosTenb
Has pabora




COCTAaBJICHUA

YpaBHEHHS.
Pewarp
JIMHEHHbIE
HEPaBEHCTBA,
H300paxarh
pernieHue
HEPaBEHCTB Ha
YUCIIOBOU
PSIMO1A,
3aIKChIBATh
peleHue ¢
MOMOIIIBIO
CHUMBOJIOB.

YpaBHeHuUs U
HEPABEHCTBA.
CucremMbl
YpaBHEHHI

14

bu6mmoreka [IOK

https://m.edsoo.ru/7f419

dos

Pemate cucTtemel
JIBYX JINHEHWHBIX
YpaBHEHUH ¢
JBYMSI
NEPEMEHHBIMHU 1
CHCTEMBI JIBYX
yYpaBHEHUH, B
KOTOPBIX OJTHO
YpaBHEHUE HE
SIBJISICTCS
JIMHEWHBIM.
Pemate
TEKCTOBBIC
3a71a4u
areOpandecKum
CII0co0OM ¢
ITOMOIIIBIO
COCTaBJICHUS
YpaBHEHUS WU

KontposbHas
paborta
CamocrosTenb
Has pabora




CUCTEMBI JIBYX
YpaBHEHUH C
JIBYMS
IIEPEMEHHBIMHU.

YpaBHeHUs U
HEPABEHCTBA.
HepasencrBa

16

bu6mmoreka [IOK
https://m.edsoo.ru/7f419

dos

Pewarp
JIMHEHHbIE
HEPaBEHCTBA,
KBaJ[paTHbIC
HEPaBEHCTBA,
H300paxarhb
pernieHue
HEPABEHCTB Ha
YUCIOBOU
MPSIMOHA,
3aIKiChIBATh
peleHue ¢
MOMOIIIBIO
CHUMBOJIOB.

KontposnbHas
paborta
CamocrosiTens
Hasi paboTta

DOyHKIMHU

16

bu6mmoreka [JOK
https://m.edsoo0.ru/7f419

dos

Pacnio3nasars
byHKIIUU
M3Y4YEHHBIX
BUJIOB.
IToka3zpiBaTh
CXEMaTUYECKH
PacIIONOKEeHUE HA
KOOPJIMHATHOM
MJIOCKOCTH
rpaduKoB
dbyHKIM BUaa: Yy
=kx,y =kx +b,
y=k/x,y=ax2 +
bx+c,y=x3,y

KoHnTponsHas
pabota
CamocrosiTenb
Has paboTa




=~x,y=|x|, B
3aBUCHMOCTH OT
3HAYCHU I

KO3 PHUIHEHTOB,
OIUCHIBATH
CBOMCTBA
GyHKITUH.
Crpouts u
H300paxarh
CXEMaTHYECKH
rpaduku
KBaJIPaTHIHBIX
(ynkuui,
OIHCHIBATH
CBOMCTBa
KBaJIPaTHIHBIX
byHKIMI 10 X
rpagukam.

Yucioswle
MOCIIEOBATEIILHOCT
u

15

bubmuoreka [JOK

https://m.edsoo.ru/7f419

dos

Pacnio3nasats
apru(MeTHIECKyIo
u
TreOMETPUYECKYIO
IIPOrPECCUU NpU
pa3HbIX ciocobax
3aJaHMU.
BrimonnsaTe
BBIUNCJICHHUS C
UCIOJIb30BAHUEM
dopmyn n-ro
YJieHa
apupMeTHIecKon
u
TEOMETPUUYECKOU

KoHnTponsHas
pabota
CamocrosiTenb
Has paboTa




MIPOrPECCUH,
CYMMBI IEPBBIX N
YJICHOB.

IToBTOpeHwue, KontposnbHas
bubmuoreka [JOK
000011eHHE, paborta
7 18 https://m.edsoo.ru/7f419
CUCTeMaTHU3aIus 408 CamocTosiTenb
3HaAHUH o Has paboTa
OBUIEE KOJIMYECTBO
YACOB I10 119

I[TPOI'PAMME
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