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CTpykTypa padoyeil MPpOrpaMmbi:

1. ITosscHUTEIbHAS 3AITHCKA;

2. [Inanupyemble pe3yabTaThl OCBOSHUS YU4EOHOTo IIpeameTa (Kypcea);

3. Coneprkanue yueOHOTo mpeamMeTa (Kypca) U BHEYPOUHasl IEITeIbHOCTD 10 MPEIMETY;

4. TemaTuyeckoe MIAHUPOBAHUE YPOUHOU JEATENHHOCTH (C yKa3aHHEM KOJIMYECTBA YacoB,
OTBOJIUMBIX Ha OCBOCHHE KAXKIOU TEMBI).

1. ITosicHUTEIbHAA 3aNIMCKA.

- 00wan xapaKmepucmuKka npozpammol:

PabGouas mporpamma ydeGHOTO Kypca «Ainrebpa» mist 9 kimacca Jlunes MMY (nmanee
pabouas mporpamma) cocTaBjIeHa B COOTBETCTBHUHU CO CIIEAYIONIMMHU JOKYMEHTaMHU:

e depnepanbHOro KOMHoHeHTa I'ocy1apcTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa OOIIEro
o0pa3oBaHusl, yTBEpKIEHHAs MMPpUKa3oM MUHHUCTEpCTBa MPUKa30M MUHHCTEPCTBA IPOCBEIICHUS
Poccuiickoit  @eneparuun ot 31.05.2021 Ne 287 "OO6 ytBepxkaeHuu ¢eaepaibHOro
rOCyJJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHJIApTa OCHOBHOro ofmiero obOpa3zoBaHus".
(Bapeructpuponan 05.07.2021 Ne 64101).

e [lpumepHBIX TpOrpaMM, CO3/aHHBIX Ha OCHOBe @enepambHOro KOMIIOHEHTa
['ocynapcTBeHHOro 00pa30BaTEIbHOIO CTAaHAAPTA;

Temarudeckoe MmIaHUPOBaHUE Pa3padOTaHO B COOTBETCTBHUH C

e [IpuMepHBIMHU MPOTrpaMMaMH CPETHETO 00IIero 00pa3oBaHus IO MaTeMaTHKe 0a30BOTO
YPOBHSI, € y4eToM (hesiepaibHOro KOMIIOHEHTA CTaHJapTa CPETHETO 00IIEeT0 00pa30BaHMsI.

e basucHeiM yuyeOHbIM IJIaHOM 00IIe00pa3oBaTeNbHBIX YyupexaeHuil Poccuiickoii
denepatum, yTBep>KIeHHbIHN pukazoM Munoopazosanus PO Ne 1312 ot 09.03.2004.

o denepanbHbIM NEpeYHEM Y4YeOHMKOB, PEKOMEHJIOBAHHBIX (JOMYLIEHHBIX) K
UCTIOJIb30BaHUI0 B 00pa30BaTeIbHOM  Ipollecceé B 00pa3oBaTENbHBIX  YUPEKACHUSX,
peamu3yIoNIUX IPOrpaMMbl 00IIIETO 00Opa30BaHUS.

e 3akonoMm Poccuiickoii ®enepanun «O6 obpazoBanuu B PD» ot 29 nekabps 2012 .
Ne 273-D3.

e [Ipukaza MunucrepcrBa npocsemenus PO or 20 mas 2020 r. Ne 254 yrBepxacH
benepanbHbI MepeueHb Y4YEOHHMKOB, JOMYLICHHBIX K HCIOJb30BAaHUIO NPU pealu3aluu
UMEIOIINX TOCYIaPCTBEHHYIO aKKPEAUTAIIMIO 00pa30BaTEeIbHBIX MPOrpaMM Ha4aJIbHOTO OOIIETo,
OCHOBHOTI'O 00111ero 00pa3oBaHMs.

Anrebpa sBISieTCS OJHHM M3 ONOPHBIX KYypCOB OCHOBHOTO 00mIero oOpa3oBaHUS: OHA
o0ecrieynBaeT U3y4eHHUe IPYrux AUCHUILINH, KaK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOJDKEHUSI 00pa30BaHMS M B TIOBCEIHEBHOW YKH3HH.
PazButue y oOydwaromuxcs HayuyHbIX NPEACTABICHUNH O NPOMCXOXKAEHUU U CYLUIHOCTH
anreOpandyeckux abcTpakiui, crnocode OTpaKeHHsi MaTeMaTHYeCKOM HayKoil sBIEHUN U
IpOILIECCOB B TPUPOAE U OOIIECTBE, POJM MaTeMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
MO3HAHWUU U B TMPAKTHKE CIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS M KadeCTB
MBILUIEHHS, HEOOXOAUMBIX JI aJalTallMd B COBpEMEHHOM IdpoBoM olriecTBe. M3yuenue
anreOpsl 00ecrieynBaeT pa3BUTHE YMEHUS HaOII0/1aTh, CPaBHUBATh, HAXOAUTH 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIUICHUS, CHOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM
NIeCTBUSL U BBIBOZBI, (OPMYIHPOBATH yTBepKaeHHS. OCBOCHHE Kypca anreOpbl o0ecrieynBaeT
pa3sBUTHE JIOTHUECKOTO MBIIIJICHUS OOYyYaloIUXCA: OHM MCIOJB3YIOT JAEIYKTUBHBIE H
WHIYKTHBHBIE PACCYKICHUs, 0000IICHNe W KOHKPETH3alWIo, a0CTparupoBaHUE W aHAJOTHIO.
OOyuenue anrebpe MNpeanoyiaraeT 3HAUYUTENBHBIH OO0BEM CaMOCTOSATENBHOW JAEATEIbHOCTU
o0yJaromuxcs, IMOTOMY CaMOCTOSITEIbHOE pEIIeHHe 3ajgad  sBISETCS — peaju3aluen
JeSITeIbHOCTHOTO NMPUHLIMIIA 00y4EHusl.

B crpyktype mnporpammel yueOHOro Kypca «Airedpa» [Uisi OCHOBHOIO 0O0ILEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COAEP)KATEIbHO-METOJUUYECKue JUHUM: «Yuciaa u



BBIUUCTICHUS, «ANTreOpandecKkue BHIPAKEHUS», «YPaBHEHHS W HEPaBEHCTBa», «DYHKIUHY.
Kaxxgas u3 3TuX coaepkaTesIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3YyYeHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JHUHUSIMH. B Xo/1e n3ydenus ydyeOHOro Kypca
00y4armuMcs IPUXOJANUTCS JOTHUYECKH pacCy’KIaTh, UCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
A3bIK. B CBsI3M ¢ 3TUM B Iiporpammy y4eOHOTO Kypca « Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3fefiax MaTeMaTH4ecKoro o0pa3oBaHUs U
CHOCOOCTBYIOILIME OBJAJACHUIO OOYYaIOUUMKCS OCHOB YHHMBEPCAJIBHOI'O MAaTeMaTHYeCKOIro
s3pika. CopeprKaTeIbHOM U CTPYKTYPHONM OCOOEHHOCTBIO YUEOHOTO Kypca «Anredpa» sBIsSETCS
€ro MHTETPUPOBAHHBIN XapaKTep.

Copepxanue nuHUM «Yucna UM BBIYUCIECHUS» CIYXUT OCHOBOM s JanbHEWIIEro
U3Y4YEeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYAIOMIMXCS JIOTHYECKOTO MBIIUICHUS,
(OpMUPOBAHHIO YMEHHMSI IOJI30BATHCS AITOPUTMAMH, a TaKkKe MPUOOPETEHUI0 MPAKTHYECKUX
HABBIKOB, HEOOXOJUMBIX JUISI TIOBCEIHEBHOHN XH3HU. Pa3BUTHE MOHATHA O YHCIE HA YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHUs CBSI3aHO C PallMOHAIBHBIMU M HUPPALMOHAIBHBIMH YUCIIAMU,
dbopMupoBaHUEM MPEACTABICHUN O JEHCTBUTENHFHOM 4YHCIE. 3aBepIICHHE OCBOCHUS YMCIOBOMN
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHUIO.

CogepxaHue JByX anreOpandeckux JHHHH — «AnreOpandeckue BBIPRKECHHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHUPOBAHUIO Yy  OOydYarOIIMXCA
MaTEeMaTHYeCKOTO ammapara, HEOOXOJMMOTO il pelIeHUS 3aJad MaTeMaTHKH, CMEXHBIX
IPEeIMETOB U MPAaKTUKO-OPUEHTUPOBAHHBIX 331a4. Ha ypoBHe ocHOBHOro 0611ero o0pa3zoBaHus
y4eOHBId  MaTepuan TPYNIOUPYETCS  BOKPYT  palMOHANbHBIX  BBIpaKeHUH. AnreOpa
JEMOHCTPHUPYET 3HAUEHUE MAaTeMaTUKH Kak S3bIKa Ul MOCTPOCHUSI MaTeMaTHUYECKUX MoJIeNel,
OTHMCaHUs MPOLIECCOB U SIBJICHUN pealbHOTro MHpa. B 3amaun oOydyeHus anreOpe BXOIST Takxke
JaNbHENIIee pa3BUTUE ANTOPUTMHMYECKOTO MBIIUIEHUS, HEOOXOIMMOro, B YaCTHOCTH, MJIs
OCBOGHHUsI Kypca HWH(GOPMATUKHU, ¥ OBJAJICHWE HaBBIKAMH JEAYKTHBHBIX PAaCCYXICHUM.
[IpeoOpa3zoBanre CUMBOJIBHBIX (POPM CHOCOOCTBYET PA3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K
MaTE€MaTUYECKOMY TBOPUYECTBY.

Conepxkanrie  (QyHKIIMOHAIBHO-TpaUueCKOM  JIMHUM  HAIEJIGHO Ha  TOJyYCHHE
00ydJarmuMuCs 3HaHUN O QYHKIMIX KaK BayKHEHIIeH MaTeMaTHUeCKON MOJENH sl OMUCAHUS
U HCCJIEeNOBaHUsl pa3HOOOpa3HBbIX IMPOILIECCOB M SBICHUM B mpupoje u obuiectse. M3yuenue
MaTepuana CHOCOOCTBYET PAa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIONb30BaTh pa3lnyHbIe
BbIpPA3UTEIbHBIE CPEJICTBA S3bIKA MATEMAaTUKU — CIIOBECHBbIE, CUMBOJMYECKHUE, TpapUuecKue,
BHOCHT BKJIaJ B ()OPMHUPOBAaHME MPECTABICHUN O POJIM MATEMATUKH B Pa3BUTHH [IUBUIH3AIUU
U KYJIbTYPBI.

CornacHo yueOHOMY TUTaHy B 7-9 Kilaccax uzydaetcst y4eOHBIH Kypc « Anredpay», KOTOpbIi
BKJIIOYAET CJIEyIOIIME OCHOBHBIE pasfenbl cojaepkaHusa: «Yucina W BBIYHMCICHUS,
«Anrebpanydeckrie BRIPAKEHUN, « Y paBHEHUS U HEPABEHCTBa», « DYHKIIHMY.

- yenu u 3a0auu odyuenus mamemamuke ¢ 9 Knacce:

Jluueit MMY mpenocraBnser kypc «Anredpa» B 9 kinacce B oobeme 102 vacos (3 vaca B
HEJIEIIO).

B npenomaBanuu 000 MUCHUIUIMHBI HENb3s YYUTh BCEX OJAHOMY M TOMY XKe, B
OJIMHAKOBOM 00BEéME U coaepxkaHuM. Hano yuuTeIBaTh pas3HblEe HHTEPECH, U pa3HbIE
crocobHocTH ydammxca. Kpome menu dumcro mparmMatudeckod - ciate OI'D - BaxHeimei
HEeJIbI0 Kypca OCTa€TCsi OBJIAJICHUU OMNpeAe¢HHbIM OO0BEM 3HAHWN W YHHMBEPCAJIbHBIX,
0000I1IEeHHBIX METOJIOB PELICHNS 3ajJjayu MOBBIIIEHHON CI0XKHOCTH U 00y4YEeHUE CaMOCTOSITEIbHO
MBICJIUTh, TBOPYECKHU TMOIXOIUTH K 3aadaM. JTa IMporpaMMa CMOXET NpPHUBJICYb BHUMaHUE
BBICOKOMOTHBUPOBAHHBIX ~ y4alIMXCs, KOTOPHIM MaTeMaTHUKa T[OHAAoOUTCS Tpu yuebe,
MOATOTOBKE K dK3ameHaM, B dacTHocTd, K OI'D u EI'D (B 11 kmacce). CioymarensiMu 3TOTO
Kypca MOTYT OBITh y4alecs pa3ludHbIX Mpoduneit o0yueHus.



Henan kypca:

e Ha ocHOBe KOppeKUuu 0a30BBIX MAaTEMAaTUUYECKUX 3HAHUHM ydaluxcs 3a Kypc 5 — 8
KJIaCCOB COBEPLICHCTBOBAaTb MAaTEMAaTUYECKYI0 KyJIbTypy M TBOpPYECKHE CHOCOOHOCTH
ydamuxcs. Pacmivputs U yriiyOuTh 3HaHUS, MOJYYEHHBIX IPU U3YYEHUU KYpCOB aireOpsl,
TreOMETPUH U TEOPUU BEPOSITHOCTEH.

e 3akpenuTh TEOPETUYECKHE 3HAHUS; Pa3BUTh NPAKTHUECKUE HABBIKM M yMeHUs. B
TOM YHUCJIC YMCHUC IMPUMCHATH MMOJYUCHHBIC HABBIKU IMPU PCHICHUH HECTAHAAPTHBIX 3a/1a4 B
JOPYTUX AUCIUILTUHAX.

e Co3nmate ycnoBus uis (GOPMHUPOBAHUS M DPA3BUTHUA Yy OOYYArOIIMXCS HABBIKOB
aHalu3a M CHCTEMaTH3allid, IIOJyYEHHBIX paHee 3HaHUM; MOATOTOBUTH K MTOTOBOM
arrectanuu B popme OI'D.

3apaum kypca:

e Peanu3anusi WHAMBUAyaIU3alMu OOYyYEHHUs; YJIOBJIETBOPEHHE OOpa30BaTENbHBIX
NOTPeOHOCTEN MIKOIBHUKOB 10 anredpe. dopMupoBaHre yCTOWYMBOTO MHTEpECA yUalUXCs
K IIpEMETY.

¢ BpIsiBNIeHHE U pa3BUTHE UX MaTEMAaTUYECKHX CIIOCOOHOCTEM.

e O0ecrnieueHre YCBOCHHS YYalUMHCA OOOOIEHHBIX METOAOB peIleHHs 3aJaHuil.
Pa3BuTHe yMeHUil caMOCTOATENBHO aHAIM3UPOBATh U pelIaTh 3a1auH.

e QOpMHUPOBAHUE U PA3BUTHE AHAIIUTUYECKOTO U JIOTMYECKOTO MBIIITICHMSL.

e Pacimmpenne MaTeMaTHYeCKOro MPEACTABICHUS yUalUXcs 110 ONPEAEIEHHBIM TEMaM,
BKJIIOYEHHBIM B IPOTPAMMBI BCTYTIUTENIBHBIX K3aMEHOB B JIpyTHe TUIbI YUeOHbBIX 3aBEJCHUN.

e Pa3BuTHE KOMMYHHUKAaTHBHBIX U OOILIEy4yeOHBIX HaBBIKOB palOOThl B TIpYIIIIE,
CaMOCTOSITENIbHOM paboThl, yMEHHUM BECTU AUCKYCCHUIO, apTyMEHTHPOBATh OTBETHI U T.1I.

- pacmpeaejeHHe 4YacOB B COOTBETCTBHM ¢ Y4YeOHBIM IUIAHOM (M0 YPOBHSIM
oOpa3oBaHmus):

CornacHo (QenepanbHoMy 06a3ucHOMY Yy4yeOHOMY TIUIaHy [ 0Opa3oBaTeIbHBIX
yupexnenuii PO Ha nsydyenue npenmera «Aunredpa» B 9 kiacce mo mporpamme OTBOJAWUTCS
102 yaca 3a 34 Henenu npu Harpy3Ke 3 4aca B HEZIEIIIO.

Jlig  yyammxcsi BO3MOXHO TIpEAOCTaBI€HME BHEYPOUHOro Kypca s 9 Kiacca
«Marematuka (moaroroska k OI'D)» 1 yac B Henemto, 34 yaca 3a ro.

- cBe/leHus 00 y4eOHO-MeTOIMYeCKOM KOMILIEKTe, ¢ YKa3aHHeM BceX, HCIOJIb3yeMbIX
yuuTeseM, KoMnoneHros Y MK:

VYuebnuk: Marematuka. Anrebpa: 9-i1 kimacc: 0a30BbI ypOBEHb: yueOHUK, 9 kiacc /
MakapsriueB FO.H., Munmox H.I'., HemkoB K.M. u npyrue; nmox pen. Temsxockoro C.A.,
AxknmoHnepHoe obmectBo «M3narensctBo «lIpocBemienne»

VYuebHuk: Aunrebpa, 9 kmacc / Mep3nsak A.l., Ilomonckuit B.b., Sxup M.C.; nox
penakuueit [logonsckoro B.E., O6mecTBo ¢ orpaHnYeHHON OTBETCTBEHHOCThIO M3marenbekuil
neHtp «BEHTAHA-I'PA®»; AxiuonepHoe o0mectBo «M3narensctBo «lIpocBenienne»

CrnpaBouHble 1ocoOusi (CpaBOYHUKH 110 MAaTEMATHUKE, SHIUKIONEINH U T.I1.).

KoMmiekT 4epTeKHbIX MHCTPYMEHTOB (KJIACCHBIX M Pa3/aTOYHBIX): JUHEHKa, TpaHCIIOp-
THp, yroiabHuk (30°, 60°, 90°), upKyIb.

Dnexmponnvle 0bpazosameinvHble pecypcol

1. KomrmbroTepHbIe CI0BapH.
2. KomnbroTepHble IporpaMMsl (110 MaTeMaTHKe).
3. Buneoypoxu, COOTBETCTBYIOILIUE TEMAaTUKE, JaHHON B CTaHapTe uid 9 Kiacca



Texnuyeckue cpeocmea 00yueHus:
1. MynbTUMeIUIHBIA KOMITBIOTED.
2. HWutepakTuBHas qocka smart notebook.

Hcnone3ytoress Taxke YdeOHble mocodust g noarotoBku k OI'D, pekoMeHI0BaHHBIE
DOUIT u MHUOO 2022-2025 rogoB u3maHus.

- BOCIIMTATeJbHbIE LeJIM U 33/1a4H, KOTOPble PellalTcs MPH M3YYeHUHU NpeaMeTa, U
(¢opmbI padoThI:

ConepkaHne Kypca MaTeMaTHKd B 9 Kiacce JOHKHO OBITh HAMOJHEHO HE TOJBKO
HOHATUAMHM, (hopMylamMH, 3aKOHaMH M HaOopoM 4yucen. MaTemaTuka MMeeT U Bcerja umena
BOCIUTATENbHBIA acnekT. M1 ogHa w3 rnasHbIX 33gay obyvyeHnAa matemaTvke — BOCIHUTAHUE
TBOPYECKOH J1€ATENbHOCTH Y4YalllUXCs. YUUTelb MaTeMaTHKd (OPMUPYET OTHOILIEHUE K
MaTeMaTHKe, KaK K s3bIKy HaykH. J[J 3TOro yuuTenab JOJDKEH HAy4UTh peOAT BIAJETh S3bIKOM
mubp U (HaKkTOB, «3apa3uTh» MOTPEOHOCTHIO NPUMEHATH OSTOT S3bIK €ro K aHauu3y u
HarJsiIHOMY, OOpa3HOMY OIMCAHUIO HPUPOAHBIX W OOIIECTBEHHBIX sBIeHMH. B mporecce
o0ydeHHss MaTeMaTuKe pedsiTa CpaBHMBAIOT YMCIa M BEIMYMHBI, aHATU3UPYIOT HX, CTPOSAT U
YUTAIOT AUarpaMMmsbl U rpaduku. B TakoM nporecce 00ydeHust IpOMCXOIUT UHTErpaLus peosT B
MaTepuaibHbIE SBJICHUS, IPOUCXOSAIINE B KUZHU

Ha ypokax maremMaTHKH yYUTEIb BOCIUTHIBAET IMO3HABATEIbHYIO aKTUBHOCTb: TIOOYXKIaeT
yyaluxcs aHaJIUu3UpoBaTh, CPaBHUBATh, KOHKPETU3UPOBATh U MPEICTABIATh 00pa3HO BEIMYUHBI
U (QaKThl, OTHOCSIINECS K MPUPOAHBIM U SKOHOMUYECKHM SBJICHUSIM, SBJICHUSM COLMAIBHOU U
OOLIECTBEHHOM KU3HU. YUUTENIb MaTEMaTUKHU 3aKJIaJIbIBA€T B COBHAHNE YUEHUKOB CTPEMJICHHUE K
CO3MJaHMIO OYyIyIIero, y4acTHIO B yXOBHOM U MaTepHuaiIbHOM OynyiieM crpanbl. CoBpeMeHHOe
o0Opa3oBaHHE€ HEBO3MOXKHO Oe€3 oOpamieHus K JUYHOCTH. BocnuTaHue y HaluxX y4YE€HUKOB
CaMOCTOSITEIbHOCTH, MHUIMATHUBbI, aKTUBHOCTU — 3TO TpeOOBaHUE COBpeMeHHOCTH. [loaTomy
HEOOXOJUMO TOCTOSIHHO COBEpPUICHCTBOBATH CTPYKTYpPY Y4eOHOro mpouecca, €ro MeTOIbl,
BHOCUTbH 3JIEMEHTHl HOBHM3HBI B CIIOCOOBI M XOJ BBINOJIHEHUS Y4eOHBIX 3a4ad. YUHUTElb
MaTeMaTHUKUd — HE TOJIbKO MCTOYHMK 3HAHUI, OH OpraHu3aTop mpouecca no3Hanus. [lo sToit
INPUYMHE BaXHA DHMOLMOHAJIBHAS COCTABJIAIOINAs Ipollecca II03HAHUA. TBOpYECKYH0 U
no0poxenareabHylo atMocdepy, KOTOpyH cOo34aéT YYUTellb Ha YpOKaxX, YUYEHUK B Oyayliem
HepeHecéT B CBOKO JKHM3Hb, B CBOIO CEMbIO, Ha CBOIO paboTy. BakHO clenare Kaxabli ypok
PaZOCTHBIM U HWHTEPECHBIM, JaThb YYEHMKaM BO3MOXKHOCTb OIIYTHUTb paJOCTh OTKPBITHS,
BOCIIUTAaTh NOTPEOHOCTh y3HAaBaTh. YUEHUK HE JOJDKEH 00AThCs MaTeMaTtuku. [Ipu 3ToM BaxHO
yBakaTh JIMYHOCTh YUEHHKA, IPU3HABATh €€ HENPUKOCHOBEHHOCTD; IIEHUTh YCIEXU KaXA0ro U
YMETh MX TOKa3aThb U BCEMY KJIACCY, M YYEHUKY B TOM YHUCIE. DTO BOCIUTBHIBACT y YUYEHUKOB
Jy4ylllM€  HPABCTBEHHbIE  KadecTBa:  OTBETCTBEHHOCTb,  BHUMATEIbHOCTb, YECTHOCTb,
CaMOCTOSITENIBHOCTD, B3aUMOYBaXECHHE.

Peanuzayua éocnumamenvnozo nomenyuana ypoka mamemamuku. BocruraTenbHbIN
aCIIeKT B MaT€MATHKE KpalHE BaXK€H, Ba)KHbI M ACHCTBHUA JUIA PEaJM3alliN Ba>KHBIX MOMEHTOB
no Bocnutanuio. [Ipexxae Bcero HeoOXoaMMa JAMArHOCTHKA YPOBHSI BOCHMTAHHOCTH YYEHHKA U
Kjlacca B II€JIOM, YTO IIO3BOJISIET Cpa3y YBMJETh NPOOJEMHBIE TOYKM B BOCIHUTAHUU U
IeJIeHaNpaBIeHHO c(hopMyIupoBaTh BOCIIUTATEIbHbIE e, Takxke 0053aTeIbHO 00CyKICHHE ¢
pedsiTaMH TeX KauecTB JIMYHOCTH, KOTOpbIe OYAyT 3aTparuBarhCs Ha ypokax. ITO HE0OX0IuMO
JUIsL TOTO, 4TOOBI peOEHOK B 3TOM Mpoliecce MOHUMAJ, YTO CTPEMHUTCS B HEM BOCIIMTATh YUUTENb,
M Kak 3TO BaXHO CaMOMY Y4Y€HMKY. EcCiIM y4YeHHK OCO3HAa€T CBOM IIOCTYIIKM U JIEUCTBUS,
YUUTEIIO JIEr4e KOPPEKTHUPOBAaTh BOCIMTATEIBHBIE 3aJayd ypoka. Hadamo ypoka - BaXKHBIH
MOMEHT C BOCIIMTATEIbHONU TOUKH 3pEHUs, T.K. HA 3TOM 3Tare GopMUpyeTcss MOTUBALMs. Y criex
ypOKa 4aille BCEro 3aBUCUT OT YMEJIOM OpraHu3aluu Hadajaa ypoka. Ha aTom sTane nmpoucxoaut



YMCTBEHHOE BOCIUTAHUE, BOCIUTAHUE YBEPEHHOCTHM B CBOMX CHJIaX. JTH HECKOJbKO MHUHYT
paccyXJI€HH BCIyX, MOTHBUPYIOT JEATEIbHOCTh YYaIIUXCS HA YPOKE MU CO3MIA0T pabouwnii
HACTpO#, TeM CaMbIM pa3BHBAECTCSd MOTHBAIMOHHAs cepa, YICHHKH aKTUBHO BKJIIOYAIOTCS B
00CyXIeHIE, OHU HE OOSITCS BHICKA3bIBaTh CBOM MBICIIH.

BocnuratenbHblil acnekT HMeeT KaXIbli 3Tanm (GopMHpOBaHHUS 3HAaHUN, YMEHUH U
HaBBIKOB, €M0 MOKHO OPTaHU30BaTh Pa3HBIMH CIIOCOOAMU, HAIIPUMED:

- Padora ¢ yumrtenem. IIpaBuUIbHO NMOCTPOCHHBIM MHAIOr MO3BOJUT BOCHUTHIBATH
MO3HABATENIbHYI0  aKTUBHOCTb, OTBETCTBEHHOCTb, CMEJOCTb CYXKIEHUW, KPUTUYECKOE
MBIIIIJIICHHUEC.

- PaGora B mapax u rpynnax. CoTpyIHUYECTBO U B3aUMHasl IOMOIb NPU BHIIOJHEHUH
CaMOCTOSITENIBHBIX M TPOEKTHBIX pabOT TMO3BOJIAET OCYIIECTBIATh B3aUMOKOHTPOJIb U
BOCIIUTBHIBAET Y YYEHUKOB OTBETCTBEHHOCTh, BHUMATEIBHOCTh, YECTHOCTh, CAMOCTOSITEIBHOCT,
B3aUMOYBAKCHHUE.

- JlemoHcTpauMs CBSI3M MAaTeMATHKHM C MCTOpPHel, KMU3HbIO, OyaymmM. Bcé sto
BOCIIMTHIBAET I103HABATEIbHYIO AKTHBHOCTb, BHOCHUT BKJAJ B OJCTETHYECKOE BOCIIUTAHUE
JUYHOCTHU. bonpliyro posib B peanu3alMyd BOCHUTATENBHOTO TOTEHLHMAla WrpaloT 3ajaud,
KOTOpbIE PEIIAOT Ha ypoKaxX yyallluecs, 3a/laud HHTEPECHbIE M0 COJIePKaHHI0, OoraTble HIEsIMH,
UMEIOIIUE HECKOJIBKO CIIOCOOO0B PELICHHUS.

- POopMHPOBAHUI0 HAYYHOI'0 MHPOBO33PEHHUs IOMOTAaeT BBEJCHHE B IPENOAaBaHUE
3JIEMEHTOB HUCTOpU3Ma, Oubnuorpaduueckux crnpaBok. Hampumep, mpu MOBTOPEHUU TEMBI
“AkcrHoMBI” B Kypce F€OMETPUM Ba)KHO HAIlOMHUTh MCTOPUIO BO3HMKHOBEHHUSI T'€OMETPUU Kak
HayKH, O TIEpBOI KHUTe 10 reoMeTpud - “Hauvanax” EBknuna.

- HpaBcTBenHoe BocnuTanme. Ha peanuzanuio HpaBCTBEHHOIO BOCIHUTAHUS BIUSET
OlICHMBaHHE pPabOThl YUYEHHKOB Ha ypoke. Pa3Hble cnocoObl OLIEHUBAHHS OKa3bIBAaIOT
MOJIOKUTENbHOE BO3/ICHCTBHE HA peOeHKa U B cllydae yclexa, U B ciiydae Heygauu. Ha ypokax
MaTeMaTHUKHd  OO0s3aTeNbHO  HYXKHO TPHUMEHATh pa3Hble MOJAXOAbl B  OLIGHUBAHMH.
D¢ deKkTuBHBI CaMOOLEHKA M B3aMMHAA OLleHKa paboT ydaluxcs M0 UTOraM KaKJoro JTara
ypoka. PebsiTa, aHanmu3upys ycnexu U HeyAayH, MpOSBISIOT TaKWe KaueCcTBa KaK KPUTUYHOCTD,
B3alMOYBa)XCHUE, yUaTCsl PaJoBaThCs yCIeXaM JPYruX, BCIYX BBICKA3bIBAlOT KPUTHUKY IO
OTHOIICHMIO K ce0e M OJHOKJIacCHMKaM. B KOHIlE ypoka Ba)KHO MOJBECTH UTOI U BHICTAaBUTh
COOTBETCTBYIOIIYIO OLIEHKY B JKypHajl. DTOT MpPUEM IO3BOJISIET BOCIIUTHIBATH OTBETCTBEHHOCTb,
YECTHOCTb, MOPSIIOYHOCTD, B3aUMOYBaXCHHE.

- 0CO0eHHOCTH Y4eOHOr0 mpeaMeTa M €ro B3aHMOCBS3b € APYIMMH IpeIMeTaMH
o0pa3oBaTe/ibHOI 00J1aCTH:

K ocobGeHHocTssM ydeOHOro ImpeaMmeTra clefyeT OTHECTH METOAbl U IPUEMB,
UCHIOJIb3yeMble  MpU  oOydyeHMH  MaremaTuke: [IpUHIMIOBI  TEXHONOTMM  YPOBHEBOM
muddepennmanuy; biaokn nqoMamHux 3anaHuil no anredpe u HUGPOBBIX 33AaHUN OMOINOTEKH
MDOIII. [TpumeHeHre MHTEPAKTUBHOM JTOCKM HA Pa3IMYHBIX dTanax ydeOHOW AEsITeTbHOCTH AJIs
aKTUBHU3AIMM yuyeOHOro mpouecca. [Ipu n3ydeHun Kypca MaTeMaTHKH Ha YIiyOJ€HHOM ypOBHE
IPOAODKAIOTCS W TMOJYy4aroT pa3BUTHE COJEpKaTelibHble JHHUM: «Ausrebpa M Hadana
9KOHOMMKH U JPYTHX IPEIMETOB.

K ocoOeHHOCTAM Kypca, TOMUMO BBILIIEONMCAHHBIX, MOXHO TaK)K€ OTHECTU: KpPaTKOCTb
M3JI0’KEHUS MaTepuaa, IPaKTHIECKYI0 3HAUUMOCTb.



2. Ilmanupyemble pe3y/bTaTbl OCBOCHHSI Y4e0HOro mpeamera «Ajaredpa»
B 9 Kkiacce.

W3yuenne MaTeMaTHKH B CTaplield IIKOJIE HAMpaBICHO Ha JOCTH)KEHUE CIETYFOIINX
Lesei:

o @opMupoOBaHHe NpPeICTABJIEHUNH O MaTeMaTHKEe KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CpeCTBE MOJICIIMPOBAHMS SIBICHHUI U MPOLIECCOB, 00 MIESIX U METOJIaX MaTEeMaTHKH;

o PazButne JIOTHYECKOTO MBIIILICHUS, MIPOCTPAHCTBEHHOTO BOOOpakeHUS,
QITOPUTMUYECKON KyJIbTYpbl, KPUTUYHOCTH MBIIUIEHUS Ha YPOBHE, HEOOXOJIUMOM JUIs
oOydeHHWss B BBICIIEH IIKOJE TIO COOTBETCTBYIOMICH CIEIMATBbHOCTH, B Oymymien
npogeccnoHaIbHOMN 1A TeNbHOCTH;

e OBjaleHNe MaTeMaTHYEeCKHUMHU 3HAHMAMH M YMEHHMSIMH, HEOOXOJWMBIMH B
MOBCEHEBHOM KU3HHU, JUI U3YUEHHUS LIKOJIBHBIX €CTECTBEHHOHAYYHBIX TUCIMILIMH Ha 0a30BOM
ypOBHE, s TodydeHuss oOpa3zoBaHusi B o0jacTsIX, He TpeOyroumux yriyoaeHHOU
MaTeMaTHYeCKOM MOJIrOTOBKH;

e Bocnuranue cpeacTBaMu MaTEMAaTUKH KYJIbTYPbI JIMYHOCTH: OTHOICHUA K MATCMAaTUKE
KaK 4YacTH OOIeYeIOBEYECKOM KyJbTyphl: 3HAKOMCTBO C HUCTOpUEH pPa3BUTHUS MaTEeMaTHUKH,
3BOJ'II-OIIH€I>1 MaTEMAaTHYCCKHUX I/II[Cﬁ, IIOHUMaHUA 3HAYMMOCTH MaTECMaTHUKHU JIA 06HICCTBGHHOFO
nporpecca.

2.1. IIpeameTHbIe pe3y1bTaThl OCBOCHHS Kypca ajredpsl B 9 kiacce.

Ha ypoBHe cpennero obmiero oopasosanusi B coorBercTBuu ¢ ®I'OC COO pe3ynabTaThl
0a30BOTO ypOBHS OPUEHTUPOBAHBI HA TOJYYCHHUE KOMIIETEHTHOCTEH Jisi TMOCHeIyIoen
npohecCHOHANBFHON NIEATENHHOCTH KaK B paMKax JaHHON NpeaMeTHONW oO0nacTh, Tak U B
CMEXHBIX C HEel 00J1acTsX.

OTa rpymnmna pe3yiabTaToB NPeI0Iaraer:

— OBJIAJICHUE KJIIOYEBHIMU MOHSTUSIMH U 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS
MaHHas TpeaMeTHas o0lacTh, paclo3HaBaHWE COOTBETCTBYIONIMX UM MPHU3HAKOB U
B3aMMOCBSA3€H, CIIOCOOHOCTh JAEMOHCTPUPOBATh Pa3INYHbIE MOAXOAbl K W3YYEHUIO SBIICHUH,
XapaKTEepPHBIX TS U3y4aeMoOU MpeAMETHOM 001acTH;

— YMEHHE peliaTh Kak HEKOTOpbIE MPAKTUYECKUE, TAK U OCHOBHBIE TEOPETUUYECKUE 3aauH,
XapaKTepHBbIE I UCTIOIB30BaHUsI METOJIOB M MHCTPYMEHTapus JaHHOU IpeIMeTHON 00IacTu;

— HaJU4Me TPEJCTAaBICHUNA O JaHHOW MPEAMETHOM 00JacTH Kak IIeJIOCTHOM TEOpUH
(COBOKYITHOCTH TE€OPHii), 00 OCHOBHBIX CBSI35IX C MHBIMHM CMEKHBIMU OOJIACTSIMH 3HAHUH.

K koH1y 00yueHus Kypca «AnreOpb» B 9 kiiacce 00y4aromuics: CMOXeT:

Ymuciia ¥ BbIYHMCICHUSA

CpaBHUBATh U YIIOPSAIOUYNBATh PALIMOHAJIBHBIE U NPPALlMOHAIIBHBIE YUCIIA.

BoinonuaTe apupmMeTnueckre AEUCTBUS C PAllMOHAIBHBIMU YHCIIAMU, COYETasl yCTHHIE U
IUCbMEHHBIE IPUEMBI, BBITIOJIHATH BEIUMCIIEHUS] C MPPALMOHAIBHBIMU YU CIAMU.

HaxonuTh 3HaueHust cTeneHel ¢ HedbIMU M0Ka3aTeasiMU U KOpHEH, BBIYUCISTh 3HAUCHUS
YHCIJIOBBIX BBIPAXKECHUH.

OKpyriasaTh AEMCTBUTENbHBIE YHWCIA, BBINOJHATH NPUKHUIKY pe3ysibTaTa BBIYMCICHUH,
OLICHKY YMCJIOBBIX BBIPA)KEHUH.

YpaBHeHus U HepaBeHCTBA

PemaTte snuHENHBIE W KBaJpaTHbIE YpPaBHEHHUs, YPaBHEHUs, CBOJAIIMECS K HUM,
npocTeiiire ApoOHO-pallMOHATIBHbIE YPAaBHEHUS.

Pematp crucrempl ABYX JIMHEHHBIX YPAaBHEHMH C JByMs IEPEMEHHBIMU M CUCTEMBI JBYX
YpaBHEHHUH, B KOTOPBIX OJHO YpaBHEHHUE HE SBIJIAETCS JTUHEUHBIM.



Pemate TekcTOBBIE 3amauM  anreOpanyecKMM CIOCOOOM C TMOMOIIBIO COCTaBIICHUS
YpPaBHEHUS WM CUCTEMBI IByX YPABHEHUM C IBYMsI IEPEMEHHBIMHU.

IIpoBOIUTE MpOCTENIINE UCCIEN0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
NpUMEHEHWEeM TpadHuuecKuX TPEACTaBICHUN (yCTaHABIMBATh, HMMEET JM YypaBHEHUE WIIU
CHUCTEMa ypaBHEHUH PEILICHHUs], €CIIM UMEET, TO CKOJIbKO, U ITpoyee).

Pemate nuHEVMHBIE HEpAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xkaTh peIIeHUE
HEPABEHCTB HA YKMCJIIOBOU MPSIMOM, 3alIMCHIBATH PEIICHHUE C IOMOIIBIO CUMBOJIOB.

Pemate cuCTEMBl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIHE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh pPEUICHHE CHUCTEMbl HEPABEHCTB HA YHCIIOBOW MPSIMOM,
3aMMChIBaTh PEIIEHUE C MOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUN PA3JIMYHBIX 3a/a4.

DOyHKUUHA

Pacno3naBath (hyHKIIMK W3YYEHHBIX BHIOB. [l0ka3pIBaTh CXeMaTHUECKH PACIONIOKEHUE HA

k
KOOPJIMHATHOM MmiIockocTH rpadukoB GyHKIMMA BUga: y = kx, y =kx + b, y = el ax’ + bx +

¢, vy =x°, y=1/x, y = |x|, B 3aBHCHMOCTH OT 3HaueHHH KO>()(HUIMEHTOB, ONMMUCHIBATH CBOMACTBA
GyHKUINH.

Crtpouth U u300paxaTh CXeMaTHMYeCKU IpadUKH KBaJAPaTUYHBIX (DYHKIMHA, ONMHUCHIBATh
CBOWCTBA KBaIPaTUYHBIX (DYHKIMHA MO UX TpapuKam.

PacnoznaBate  kBazpaTHuHyro (QyHKUUIO 10 ¢GopMylie, TPHUBOJUTH  IPUMEPHI
KBaJPaTUYHBIX (QYHKLUH U3 peaqbHON )KU3HU, PU3UKHU, FEOMETPHUH.

YucJi0BbIE MOCJIE10BATEIbHOCTH U POrPECCHH

Pacno3HaBate apudmMeTHUecKyr0 U reOMETPUUECKYI0 MPOTPECCU MPH Pa3HBIX crocobax
3aJJaHMs.

BbINONHATE BBIUMCIEHHUS C WCHOJIb30BaHHMEM (OPMYJ N-ro wWieHa apuPpMeTHYecKoll u
F€OMETPUUYECKON MPOTPECCUI, CYMMBI ITEPBBIX N YWICHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOUKAMH HA KOOPJUHATHON INIOCKOCTH.

PemaTh 3a1aun, CBA3aHHBIE C YUCIOBBIMHU I1OCIIEI0OBATEILHOCTSIMH, B TOM YHCJIE 33/1a4U U3
peanbHOM JKU3HU (C UCTIOJIb30BAaHUEM KAJIBKYJIATOPA, UPPOBBIX TEXHOJIOTHUH).

2.2. JIMYHOCTHBIE, MeTanpeIMeTHbIe U NpeJIMeTHbIe Pe3y/bTaThl OCBOEHHS Kypca
aare0Opsl B 9 kiacce

OcBoeHue yuebHoro npeaMera « Anredpay JT0HKHO 00eCTIeYrBaTh JOCTHKEHHE HA YPOBHE
OCHOBHOT'O 0011er0 00pa30BaHus CIEIYIOIUX JUYHOCTHBIX, METANpPEAMETHBIX U NPEeIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOCHMSI IpOrpamMmbl ydeOHOro mpeamera «Anredpa»
XapaKTEepU3yTCs:

1) I'paxaancKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEM TIpakJaHMHA M pealu3aldd €ero Ipas,
IPEJICTaBICHUEM O MaTEeMaTHYECKMX OCHOBAaX (YHKUMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUH, TPOLEAYpP I'PakJaHCKOro OOIecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTHIO K
06CY)KI[CHI/IIO OTHYCCKHUX HpO6J’I€M, CBA3aHHBIX C NPAKTHUYCCKHUM IMPHUMCHCHUCM I[OCTI/I)KCHI/IfI
HAyK{, OCO3HAHUEM BaKHOCTU MOPAJIbHO-ITUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

2) [laTpuoTHYeckoe BOCIMTAHHE:

c(OPMHPOBAHHOCTBIO POCCUMCKON Tpa’kJaHCKON MIEHTHYHOCTH, YBRKEHUS K MPOILIOMY
U HaACTOALICMY pOCCI/II\/JICKOI\/’I MaT€éMaTHUKH, ILIE€EHHOCTHLBIM OTHOHIICHUEM K JOCTHXXCHUSIM



POCCUICKUX MaTE€MaTUKOB U POCCUMCKON MaTeMaTH4EeCKOM ILIKOJbI, K HMCIOJIb30BAHUIO ITHX
JTOCTIKCHHM B IPYTHX HAayKax, TEXHOJIOTHUAX, chepax SIKOHOMUKH.

3) OcTeTHYEeCKOe BOCTIUTAHME:

CITOCOOHOCTBIO K HMOIIMOHAIIBHOMY M JCTETHYECKOMY BOCIPHUSTHIO MaTEMaTUYECKHX
00BEKTOB, 33/1a4, PEUICHU, pacCyK/IeHUH, YMEHUIO BUJETh MaTeMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

4) ®usnvecKoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHSI TPUMEHITh MAaTeMaTHYECKWE 3HAaHUS B HHTEpecax
310poBOTO U Oe3omacHOro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 30POBBIO
(3mopoBoe muTaHuE, cOATAHCHPOBAHHBIN PEKUM 3aHSATHUN W OTIbIXa, pPEeryispHas (u3nvecKas
AKTUBHOCTH); (PM3MUECKOTO COBEPIICHCTBOBAHUS, MPHU 3aHATHUAX CIOPTHBHO-03A0POBUTEIHHON
JeSTeTLHOCTBIO.

5) TpynoBoe BocnuTaHME:

YCTAaHOBKOW Ha aKTUBHOE yYacTHE B PEHICHUH MPAKTUYECKUX 3aJad MaTeMaTHYEeCKOM
HaPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMAaTUYECKOTO 00pa30BaHUs HAa MPOTSKEHUH BCei
JKU3HM JIJIS1 YCTICITHOM Mpo(heCCUOHATBHOM NEeATeTbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYaIbHOW TPACKTOPUH OOpa30BaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

6) DKoJ0rMYECKOe BOCTIUTAHME:

OpUEHTAIIMEeH Ha MPUMEHEHHE MAaTeMaTHYECKHUX 3HAHWUM IS peIlIeHUs 3aJad B 00JacTH
COXPAHHOCTH OKpY>Karoulell cpefpl, IUIAHUPOBAHUS MOCTYNKOB M OLEHKH HMX BO3MOXHBIX
MOCJICJICTBUM TSI OKPY’KAIOIIEH Cpejibl, OCO3HAHUEM TJI00aJbHOTO XapaKTepa SKOJIOTHYECKHX
npo0JieM U MyTel UX pelieHus;

7) LleHHOCTH HAYYHOTI'O MO3HAHMS:

OpHUEHTAIMeH B JIEATETHHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX MPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA YEJIOBEKa, MPHUPOIALI M O0OIIecTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak cdepbl 4UeIOBEYECKOM AeATeIbHOCTH, JTaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISL Pa3BUTHS [TUBUIIU3AIINH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTEeMaTHYECKOM
KyJIbTypOH KaK CpEICTBOM I[IO3HAHWS MHUpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMU
HCCJIEI0BATENIbCKOM JIeATeTbHOCTH;

8) ajanTanusa K M3MEHAIIUMCS YCJIOBUSIM CONMAJIbHON M MPUPOJIHOM Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHSIX HEOMPENCTEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTU 4€pe3 MPAKTUYECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JPYTUX
JroJIed, TpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKA U KOMIIETEHIIUU U3
OTIbITA JIPYTHX;

HE0OXOAMMOCTHIO B ()OPMHPOBAHUM HOBBIX 3HAHHM, B TOM 4HCII€ (OPMYIUPOBATH HJICH,
MOHSITHS, TUTIOTE3bl 00 0OBEKTAaX U SIBICHUSAX, B TOM YHCJIE paHee HeU3BECTHHIX, OCO3HABATh Je-
(GUIUTB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPHUHMMATH CTPECCOBYIO CHUTYya-
IO KaK BBI30B, TPEOYIOIINIT KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEIICHUSI U JIEHCTBUS,
dbopMynHUpOBaTh U OLICHUBATH PUCKH U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHMS MPOrpaMMbl ydeOHOro mnpeamera «Amnrebpay
XapaKTepU3yIOTCS  OBJAJCHHEM  YHUBEPCATIbHBIMU  MO3HAGAMENbHBIMU  OClCEUAMU,
VHUBEPCANbHBIMU —~ KOMMYHUKAMUSHBIMU — OCUCMEUIMY,  YHUBEPCATbHBIMU — Pe2yNsmUEHbIMU
oeticmeusmMu.

1) Yuueepcanvuvie noznasamenwvnute oeticmsus, obecneyusaiom opmuposanue 6a306bix
KOCHUMUBHBIX NPOYeCco8 00y4aowuxcsa (0ceoeHue Memooo8 NOHAHUA OKPYHCAIouje20 Mupa,
npUMeHenUe 102UYeCcKUX, UCCIe008aMeNbCKUX onepayull, ymeHuu pabomams ¢ uHghopmayuet).



ba3oBble Jornyeckue 1eHCTBHA:

® BBISIBJISITH U XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEeMAaTUYECKUX OOBEKTOB,
MOHSTUN, OTHOIIGHUH MEXIy TMOHATHAMH; (POPMYIUPOBATh  OMpEACNICHUs TOHATHI;
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMKM, OCHOBAHMA HJs 0000IIeHUus WU
CpaBHEHHUS, KPUTEPUU TPOBOJIMMOI0 aHAJIN3A;

® BOCIpPUHUMATh, (HOPMYIHPOBATH U MPEeOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHUIIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHNE; YCIOBHBIE;

® BBIABJISITH MAaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOpEYHS B (haKTax,
JAHHBIX, HAOMIONEHUSIX W  YTBEPXKACHHUSAX, TMpeyiaraTb KPUTEPUH JUIS  BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUYUH;

® JIeNlaTh BBIBOJIBI C HCIIOJIb30BAHMEM 33aKOHOB JIOTHMKH, JIEAYKTUBHBIX M HMHIYKTUBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

® MPOBOJIUTH CAMOCTOSATEIHHO JI0Ka3aTeICTBA MATEMATHUECKUX YTBEPKACHUH (TpSMbIC U
OT TMPOTHUBHOTO), BBICTPAWBATh APTYMEHTAIMIO, TPHUBOAUTH TMPUMEPHI W KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

e BpIOMpaTh crmoco0 perieHus y4dyeOHOW 3anayu (CpaBHHMBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXOMAUIMI C Y4ETOM CaMOCTOSITENIBHO —BBIJIETICHHBIX
KPUTEPHEB).

ba3oBble nccienoBare/bcKkue 1eiCTBUA:

®  UCIOJB30BaTh  BOMPOCHl KaK  MCCIENOBAaTENbCKUI  MHCTPYMEHT  IO3HAHMS,
dbopMyIupOBaTh BOMPOCH], (PMKCUPYIOIINUE MPOTUBOpEUNE, MPoOIeMy, YCTaHABIMBATH HCKOMOE
U 1aHHO€, (DOPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIINIO, MHEHHUE;

® [IPOBOJIUTH CAMOCTOSITENIBHO CIJIJAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OObEKTa, SBJIEHUS, IPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEHN MEXIy 00beKTaMHU, SIBICHUSIMH, TPOLIECCaMU;

® caMoCTOSTeNbHO (OpMynIHpOBaTh O00OOIIEHUS © BBIBOJABI IO  pe3yJbTaTam
NPOBEAEHHOTO  HAONIONEHUs, UCCIEJOBAHMS, OICHHBATh JIOCTOBEPHOCTh  MOJyYEHHBIX
pe3yIbTaTOB, BEIBOJIOB U 0000IICHMIA;

® [IPOrHO3MPOBATh BO3MOYKHOE pa3BUTHE MpOIEcca, a TAKXKE BBIIBUTATH MPEAINOI0KECHUS
0 €r0 pa3BUTUHU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmueii:

® BBIBIATH JeUIUTH WH(DOPMAIIUHU, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETA Ha BOIPOC U
JUISl pellIeHus 3a/1auH;

e BpIOMpaTh UWHGOPMAIUIO W3 MCTOYHUKOB PpA3JIMYHBIX THUIIOB, aAHAJU3UPOBATH,
CUCTEeMAaTH3UpPOBAaTh W HMHTEPHPETUPOBATH HHQPOPMAIMIO pa3IMYHBIX BHAOB H  (HopM
IpEeJICTaBICHMUS;

® CTPYKTypUpOBaTh HWH(OpMAIMIO, TMPEACTaBIATh €€ B pasIuyHbIX (opmax,
WLTIOCTPUPOBATh TpapuuecKH;

® OLEHUBaTh HAAEKHOCTh HMHPOPMAIMM IO CAMOCTOATEIBHO C(HOPMYIMPOBAHHBIM
KpUTEPHUSIM.

2) VHuusepcanvhvlie KOMMYyHUKamuegHwle Oelicmsus, 00ecneyusarom cgopmupo8anHocnv
COYUANBHBIX HABLIKO8 00YYAIOUWUXCAL.

Oo0menue:

® BOCHPHUHUMATh U (HOPMYJIUPOBATH CYXKJACHHUS B COOTBETCTBUU C YCIOBHUSIMHU U TEISIMU
0OIIIeHUs; SICHO, TOYHO, TPAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U TNMHUCbMEHHBIX
TEeKCTaX, JaBaTh IMOSICHEHUA 10 XOJy peUIeHUs 3a/ayd, KOMMEHTHUPOBATh MOJYyYEHHBIN
pe3ynbTar;

e B X0JIe 00CYKJIeHUS 3aj]aBaTh BOIMPOCHI IO CYILECTBY OOCYKIaeMON TeMbl, IPOOIJIEMBI,
pemaemMoil 3aJauu, BBICKA3bIBAaTh UJECH, HAILICJICHHBIE HA TMOMCK DPEIICHHUS; COMOCTaBISATH CBOU



CYX/IEHUS C CYXKICHUSAMH JPYTUX YHYaCTHUKOB JUanora, oOHapy>KMBaTh Pa3Muue U CXOACTBO
NO3UIIMI; B KOppeKTHON (hopme (HopMyIHpoBaTh pa3HOTIACHUS, CBOU BO3PaKEHUS;

® [IPE/CTaBIATh PE3y/bTaThl PEHICHUs 3a/layM, dKCIIEPUMEHTA, UCCIIEIOBaHUs, MPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (QopmaT BBICTYIUIEHUS C Y4Y€TOM 3aJad Npe3eHTalud U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHunuectBo:

® [IOHUMAaTh U KCIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIYaIbHON paboThI IIpH
peleHny yueOHBIX 3a/1ay;

® [I[PUHUMATh 1I€Jb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHON
paboThI, pactipeienaTh BUIbl paboT, 10roBapuBaThCs, 00CYKAaTh MPOLecC U Pe3yabTaT paboThI;
0000111aTh MHEHHS HECKOJIBLKHUX JTIOAEH;

® y4acTBOBaTh B IpynmnoBbIX (hopmax paboTel (00CyxkaeHHs, OOMEH MHEHUMH, «MO3TOBbIE
IITYpPMBl» M HHBIE); BBIIOJIHATH CBOK 4YacThb pabOThl M KOOPAMHUPOBATH CBOM JIEHCTBHS C
JpYrMMHM 4IEHaMH KOMAaHbl; OIIEHMBATh KauyeCTBO CBOEro BKJIaJa B OOUIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUS.

3) Vhusepcanvnvie pecynamugnwie oelicmeus, obecneuusaom Gopmuposanie cmolCl06bix
YCMAHOBOK U HCUSHEHHBIX HABIKOG TUYHOCTIU.

Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTABJIATh IUIAH, AITOPUTM peEIIeHUs 3aJadd, BbIOMpATh CIocoO
pelieHns ¢ y4€TOM HMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBATh U
KOPPEKTHPOBATH BapUAHTHI pelIeHU ¢ yuéTOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, IMOLHOHAJIBHBIH MHTEJJIEKT:

e BIAJETh HABBIKAMM [I03HABATEIbHONW peQIEKCUH KaK OCO3HAHHUS COBEpIIAEMbIX
JEHCTBUI U MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTATOB; BJIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yJIbTaTa PEIICHN MaTEMaTUUECKOH 3a7a4uu;

® TpeABHJIETh TPYAHOCTH, KOTOPhlE MOTYT BO3HMKHYTHb IPH PELICHUU 33Ja4d, BHOCHUTH
KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAlJCHHBIX OHIMOOK,
BBISIBIICHHBIX TPY/AHOCTEH;

® OIICHUMBaThb COOTBETCTBHE pe3yJbTaTa IEM M YCIOBUSAM, OOBACHATH TNPUUYUHBI
JOCTMDKEHUSI WM HEJOCTH)KEHHsSI pe3yJbTaToOB JEATEIbHOCTH, HAXOAMTh OLIMOKY, JaBaTh
OLIEHKY ITPHUOOPETEHHOMY OTIBITY.

3. Conep:kanne Kypca «AJredopa» ajas 9 kjaacca U BHeypoOYHAasi 1esiITeJbHOCTH IO
npeaMery.

3.1. Kparkasi XapaKTepuCTHKA COJep:KaHMs NpeaMeTa M0 KaKI0OMY TeMaTHYeCKOMY
pasaeiy ¢ yuerom TpedoBanunii ®I'OC.

Yuciia ¥ BbIYUCICHUA

ParmonanbHble 4ncna, UppaloOHAIbHBIE YUCIA, KOHEUHbIe U OECKOHEUYHBIE JECSITUYHbIC
npobu. MHOXeCTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENIbHBIE 4YKCIAa Kak OECKOHEUYHbIE
JecsITU4Hble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JIEUCTBUTEIbHBIX YUCET U KOOPAUHATHOM MPSMOM.

CpaBHeHUE NEHCTBUTENIBHBIX YHCEN, apu(MeTHUECKue IeHCTBUS C JEHCTBUTEIbHBIMU
YUCIIaMHU.

Pa3zmepbl 00bEKTOB OKpYXKAIOIEro MUpa, JJIUTEBHOCTh MPOLIECCOB B OKPYIKAIOIIEM MUpE.

[TpuOnmk€HHOE 3HAUYEHHWE BEIUYMHBI, TOYHOCTh NpuUOMKeHus. OKpyTrieHHe 4YHcell.
IIpuknaka v OLEHKa pe3yJIbTaTOB BEIYMCIICHUMN.

YpaBHeHHUsI M HEPABEHCTBA

JInnelinoe ypaBHeHue. PellieHre ypaBHEHUN, CBOAAIINXCS K JIMHEHHBIM.



KBanpatHoe ypaBHeHue. PenleHne ypaBHEHMI, CBOAAIIMXCS K  KBaJpaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl perieHus ypaBHEHUN TPETbEH M 4YETBEPTOM CTENEHEn
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  apoOHO-panMoHanbHBIX ~ ypaBHEeHUM.  PemeHnwe  TEKCTOBBIX  3aaay
areOpandeckuM METOZIOM.

VYpaBHeHHe ¢ JByMsl IEpeMEHHbIMH U ero rpaduk. Pemenue cuctem IBYX JIMHEHHBIX
YpPaBHEHUN C [IByMs INEpEMEHHBIMU. PellleHHe cuCTeM ABYX YpaBHEHUMN, OJAHO M3 KOTOPBIX
JUHEHHoe, a Jipyroe — BTOpoi creneHu. I'paduyeckas MHTEpHpeTanusl CUCTEMbl YpaBHEHHUI ¢
JBYMsI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 AJIreOpanuecKuM CIIoCOOOM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemrenne nMHENHBIX HEPABEHCTB C OJHOW IepeMEHHOM. PemieHne cucteM JIMHEWHBIX
HEpaBeHCTB ¢ O/JHOW mepemeHHOH. KBaapaTHble HepaBeHCTBa. I'paduueckas mHTEepnperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DOyHKUUH

KBagparuunas ¢yskus, e€ rpadux u cBoictBa. [lapabona, KOOpIWHATHI BEPIIMHBI
napaboJIbl, 0Cb CHMMETPHH MapadoIbl.

k
I'paduxu pynkmmit: y =kx,y=kx+b,y= Y= X%, y =/x, y = [x| m ux cBoiicTBa.

YucoBbie M0CIAEA0BATEIbHOCTH U IIPOIPECcCHHU

[ToHsiTHEe YMCIIOBOM TMOCJIENOBATEILHOCTH. 3aJaHUE TOCJIEI0OBATEILHOCTH PEKYPPEHTHOM
dopmyoit u popMyJIoOl n-TO UIeHa.

Apudmernueckass W reomeTpuueckass — mporpeccur.  DopMynsl  k-TO  4JI€HA
apuQMeTHIECKOI U TeOMETPHUUECKON MPOTPECCHil, CyMMBI TIEPBBIX 71 UIICHOB.

N300paxeHne wieHOB apu(METUUYECKOW U TeOMETPUYECKOW MPOTpeccHil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHENHBIN U 3KCTOHEHIIUANBbHBIA pOCT. CIOXKHBIE MPOLEHTHI.

BHeyPO‘lHaﬂ ACATECJIbHOCTD B 9 ki1acce BKIIIOYAET

- OIpCAOCTABIICHUC CIKCHCACIBbHBIX KOHCYJ'IBTE[I_II/II\;I 110 aﬂre6pe U TCOMCTpPHUH, a TAKIKC IIO
TCOpHUU BepOﬂTHOCTeﬁ. B uckmounTeNbHBIX MOMEHTaX YUCHUK BBI3BIBACTCA YYHUTCICM Ha
ONPCACIICHHYO KOHCYJIbTAIHUIO IS JIMKBUAAIIUU HpO6CHOB (B TCYCHHUEC yqeﬁﬂoro rona).

- MPEAOCTAaBJICHUEC YYCHUKAM BO3MOXHOCTHU BBIIIOJIHATE AOIOJHHUTCIBHBIC HI/I(i)pOBI)IG
3agaHusg U3 Oanka MOII mo TemMaM ypoKOB (YUUTHIBAaeTCsA >KEJIaHUE YUYEHHKA, pELICHHE
INPUHUMAET YYUTEID). (B Te4eHHe y4eOHOro roaa)

- IMOATOTOBKY M MPOBECACHUC MIKOJBbHOI'O Typa OJUMIIMAAbI IO MAaTCMATHUKE (CeHTﬂﬁpb-
Maii)

- TIOATOTOBKY W MPOBEAECHUE HENIEJIN €CTECTBEHHBIX HAyK (MapT)

4. TemaTu4eckoe MIIAHUPOBAHUE YPOUHOI JAeATEJbHOCTH (€ YKa3aHMEM KOJMYECTBA
4acoB, OTBOJAMMbIX HA OCBOEHHUE KAKI0H TeMbl)

Ne  HaummeHoBaHme Koun4yecTBo yacos DJIeKTPOHHbIE
n/m  pasgenroBuTeM Bcecer Konrtpoasnbie Ilpaktuyeck  (uudposbie)
NPOrpaMMblI 0 padoThI ue padboTbl o0pa3oBaTe/bHbIE
pecypcsl
1 Yucna n 9 butmmoreka [{OK

BBIUHCIICHUSI. https://m.edsoo.ru/7f4
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOUN ITPOI'PAMMBI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTIO 00111er0 00pa3oBaHus

1

Yucna v BEIYUCICHUS

1.1

CpaBHUBATh U YHIOPSAI0YMBAThH PallMOHAIbHBIE U UPPALlMOHATIbHBIE YK CIIa

1.2

BrinonsaTe aqu)MeTqucxne JIEHCTBUSA C pallOHAJIBHBIMHU YHCJIAMU,
COUCTass YCTHBIC W IHUCBMCHHBIC HpI/IéMH, BBINIOJIHATH BBIYUCICHHUA C

HppaguOHAJIbHBIMU YHUCJIaMU

1.3

HaxoauTe 3HadyeHHSA CTEIEHEW C IEIbIMH IIOKa3aTeasIMH U KOpHCfI,

BBIYUCIIATH 3HAYCHHU A YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprFJ’I}ITB JIECTBUTEIIbHEIC YHuCJjia, BBIIOJHATL NPHUKUAKY PE3YJIbTaTa

BBIQHCHCHHﬁ, OLICHKY YHUCJIOBBIX BBIpa)KeHI/Iﬁ

YpaBHEHNsI 1 HEpAaBEHCTBA

2.1

PemaTe nuHelHbIE U KBaApATHBIC YPAaBHEHHUs, YPABHEHHUSI, CBOJSIIHAECS K

HUM, NpOCTENIINE TPOOHO-pallMOHAIbHbBIE YPaBHEHUS

2.2

Pematn cuctemsbl ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU U
CUCTCMBI [BYX ypaBHCHPIfI, B KOTOPBIX OAHO YPAaBHCHHUEC HC SABJISACTCA

JIMHEUHBIM

23

Pemrate TeKkCTOBBIE 3agaun anreOpaMyecKUM CIIOCOOOM C TOMOIIbIO
COCTABJICHMSI YPaBHEHHs WIM CHCTEMBI JBYX YPaBHEHHMU C JABYMs

NEPEMECHHBIMU

24

[IpoBomuTe mpoCTEWIIME HCCIEAOBAHMS YPAaBHEHMM U CUCTEM
YpaBHEHUH, B TOM YHCJIE€ C IPUMEHEHUEM IpapUuecKux MpeacTaBIeHUN
(HampuMmep, ycTaHaBIMBAaTb, HMEET JM YPAaBHEHHE WIM CHCTEMA

ypaBHeHI/Iﬁ peuicHus, €Ciin UMECT, TO CKOJ'IBKO)

2.5

Pemarh nuHelHbIe HEpaBEHCTBA, KBalpaTHbIE HEPABEHCTBA, U300paKaTh
pelICHUEe HEpPaBEHCTB Ha YHUCJIOBOW MNPSAMOMW, 3alUCHIBATH pELICHUE C

IIOMOIIBIO CHUMBOJIOB




2.6

Pemrate cuctemMnl JIUHEHHBEIX HCPAaBCHCTB, CHCTCMbl HCPABCHCTB,
BKJIFOHAOMIUE KBAAPATHOC HCPABCHCTBO, I/I306pa)KaTB peHICHUC CUCTCMBI
HCPAaBCHCTB Ha YHCJIOBOM pr[MOfI, 3aIlMUCbIBATh PCHICHUC C IMOMOLIBIO

CHUMBOJIOB

2.7

Hcnons30BaTh HCPAaBCHCTBA IIPpHU PCIICHUU PA3JINYHBIX 3a1a4

OyHKIMHT

3.1

PacniozHaBaTh (yHKIMH M3Y4EeHHBIX BUIOB. [loKa3pIBaTh cXxeMaTH4ECKU
pacnojoKeHnue Ha KOOPAWHATHOW IMIOCKOCTH IpaduKoB (pyHKUIMN BHUJA:
y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCHMOCTH OT 3Ha4YeHUU

K03(pPUIIMEHTOB, ONTUCHIBATh CBOMCTBA (DYHKIIHIA

3.2

Iloka3wpIBaTh CXeMaTHUYCCKH PACIIOJIOKCHUEC HA KOOp)IPIHaTHOfI IIJIOCKOCTH

rpadukoB pyHKIMM BUga y = VX, y = |X| 1 onuchIBaTh CBOWCTBA (PyHKLUI

3.3

Crpoute u u300paxaTb CXEMAaTHYECKH TIpapuKd KBaIpaTUYHBIX

(GyHKIMI, ONUCHIBAaTH CBOWCTBAa KBAAPAaTUUHBIX (QYHKIMH 1O HUX

rpadukam

3.4

Pacno3snaBaTh KBagpaTH4yHylo (yHKIHIO 10 (opmyse, MNPUBOJIUTH
IpUMEphbl KBAJAPAaTUYHbIX (DYHKIMHA U3 peaJbHON JKHU3HM, (PU3HKH,

reOMETPUH

Apudmernueckas v reoMeTpUyYecKas Iporpeccuu

4.1

Pacnio3HaBaTh apupMETHYECKYI0O U TE€OMETPUUYECKYIO IMPOrpeccuu MNpu

Pa3HbBIX crioco0ax 3aaaHus

4.2

BbINONHATE BBIYUCIEHHUS C HCHOJb30BaHUWEM (GOPMYJIT A#-TO 4JEHA
apu(pMeTHYECKOW M TeOMETPHUYECKOM mporpeccuii, CyMMbl HEpPBBIX n

YJICHOB

4.3

I/I306pa)KaTB YICHBI ITOCICIOBATCIIBHOCTH TOYKaMHM Ha KOOpI[HHaTHOﬁ

IIJIOCKOCTH

4.4

Pemrate 3aaa4u, CBA3aHHBIC C YHMCJIIOBBIMU ITOCICAO0OBATCIbHOCTAMHA, B TOM
quCJIC 3aaadu U3 peaHLHOﬁ KHU3HHU (C HCIOJIb30BAHUECM KaAJIbKYJIATOPA,

U(GPOBBIX TEXHOIOTHI)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

9 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

1

Yucia ¥ BLIYMCIIEHUS

1.1

PaIII/IOHaJ'II)Hble quciia, HppaduOHAJIBHBIC 4YHCJId, KOHCYHBLIC U OCCKOHEUYHEIE

JACCATUYHBIC ,[[pO6I/I

MHOXeCTBO AEUCTBUTEILHBIX YHCCII, JIEHCTBUTEIIBPHBIE YHCIA KakK OCCKOHCUHbBIE

JACCATUYHBIC ,[[pO6I/I. B3zauMHO 0AHO3HAYHOE COOTBETCTBUE MCKAY MHOKCCTBOM

h2 JEHCTBUTENBHBIX YHMCEN M KOOPAMHATHOM mpsiMoil. CpaBHEHHE AEWCTBUTEIbHBIX
qyucen
1.3 Apudmernueckne 1eHCTBUS € IEUCTBUTEIBHBIMH YHCIAMH
W3mepenus, npubIKkeHus, oneHkH. Pa3mepsl 0OBEKTOB OKpPYKAIOLIETO MHpa,
14 JUINTEJIBHOCTh TPOILIECCOB B OKpyxkaromeMm wmupe. [IpubnmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpHuOIKeHus. Okpyrienue uucen. [Ipukunka u oueHka
pe3yIbTaTOB BBIUUCICHUN
2 YpaBHEHMS U HEPaBEHCTBA
2.1 YpaBHEHHUs C OJHON NIEPEMEHHON
2.2 JInneiinoe ypaBHeHue. PelieHre ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBanpaTtHoe ypaBHeHue. Pelienne ypaBHEHH, CBOASIIUXCS K KBaPAaTHBIM
24 bukBanpatHoe ypaBHeHHe. [Ipumepsl penieHuss ypaBHEHUN TPETbEU U 4ETBEPTOU
' CTEMEHEN Pa3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenne npo6GHO-panoHaNIbHBIX YpaBHEHNUN
2.6 | Cuctembl ypaBHEHUMI
2.7 VYpaBHeHUe ¢ ABYMsI IEPEMEHHBIMU U €T0 TpauK
2.8 Pemenne cucreM IByX JINHEWHBIX YPAaBHEHHN C IBYMs IEPEMEHHBIMU
20 Pemenne cucrem ABYX ypaBHEHUM, OAHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOM CTEIECHH
2.10 | I'paduueckas uHTEpIIpETaLIUsI CUCTEMBI YPAaBHEHUH C IBYMS IEPEMEHHBIMU
2.11 | Pemienue TEKCTOBBIX 3aja4 anreOpandeckKuM CriocoooM
2.12 | YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 | Pemenue nuHeHBIX HEPABEHCTB C OJJHOW MEPEMEHHOM




2.14

Pemrenne cucreM IMHEWHBIX HEPABEHCTB C OJJHON IIEPEMEHHOU

2.15 | KBagparHble HEpaBEHCTBA

516 ['padmyeckas uHTEpIHpeTalys HEPAaBEHCTB U CHUCTEM HEPABEHCTB C JABYMS
. NIEPEMEHHBIMU
3 OyHKINH

11 KBangpatuunas ¢yskuus, e€ rpadpuk u cBoictBa. Ilapabona, KoopauHaTHI
' BEPILUHBI Tapadoibl, OCb CUMMETPUN NTapaboJIb

3.2 I'paduku pynkunii y=kx, y=kx+b u ux cpoiicrsa

33 I'paduku pynkunii y=k/x, y = x°’ u ux cBoiicrsa

34 I'paduku pyHKUUH, 1 UX CBOWCTBA
4 YucnoBsle OCIEN0BATENBHOCTH

il Onpenenenre M crnocoObl 3a/laHUsl YHMCIIOBBIX IOCIEAOBaTeNbHOCTEH. 3angaHue
' MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIoi u HopmyIioi n-ro ujieHa

42 Apudpmernueckass mnporpeccus. DopMynbl  n-TO  WieHa apUPpMETHUECKOM
' IIPOrPECCUH, CyMMBI IIEPBBIX 7 YWICHOB

43 I'eomerpuueckas mporpeccus. @DopMmynsl  #-TO  WIEHa  T€OMETPUYECKOU
' IPOrPECCUH, CYMMBI [IEPBBIX /1 YJICHOB

44 N306paxeHue 4wieHOB apu(pMETHUECKOW U FreOMETPUUECKON MPOrpeccuii ToOuKkaMu
' Ha KOOPJWHATHOM IUNIOCKOCTH. JIMHEHHBIN U SKCIIOHEHI[UAIBHBIA POCT

4.5 CrnosxHble MPOLIEHTHI




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIET'O OFPA3OBAHUS

Kon
NpoBepsieMoOro
TpeOoOBaHus

IIpoBepsiemble TpeGOBaHUS K NMpPeJIMETHBIM pPe3y/JbTATAM OCBOEHUS
OCHOBHOH 00pa30BaTeJbLHOM NPOrPaMMbI OCHOBHOI'O 00111er0
o0pa3oBanusi Ha ocHoBe ®I'OC

YMeHHne onepupoBaTb IOHATHAMH: MHOXECTBO, IOJAMHOECTBO,
olepalyy HaJl MHOXKECTBAMU; YMEHHE ONEepHpOBaTh MOHATHIMHU: Tpad,
CBA3HBIM Tpad, AepeBO, LMKI, NPUMEHATh WX NpPU pPELIEHUH 3a7ay;
YMEHHE HCMOIb30BaTh TIpauyecKkoe MNPEACTABICHUE MHOXKECTB IS
OIHUCAHUS peajbHBbIX IMPOLECCOB U SBICHUMN, IIPU DPEIICHUM 3a1ad U3

JIPYTUX Y4EOHBIX NPEIMETOB

YMeHHe omnepupoBaTh MOHATHAMU: OIPEIEICHUE, aKCHOMa, TEOpeMa,
JI0OKa3aTelIbCTBO; YMEHHME pAacClO3HaBaTb UCTUHHBIE W JIOJKHBIE
BBICKA3bIBAaHUS, NPHUBOJUTH IPUMEPBI M KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPpULIAHUSA BBICKAa3bIBAaHUH

YMeHnue onepupoBaTh MNOHSATHUSAMH: HATYpPajJbHOE 4YHCIO, MPOCTOE U
COCTaBHOE YHCIO, [JEIUMOCTh HaTypaJbHBIX 4YHCEN, MPHU3HAKU
JNETUMOCTH, 1E€JI0€ YHCI0, MOIYJh YHCIIa, OOBIKHOBEHHas ApoOb M
JecsTUYHAs OpoOb, CTaHOAPTHBIM BUA YHWCIA, palOHAIbHOE YHCIIO,
UPPALMOHATIBHOE YHCIIO0, apu(METHUECKUI KBapaTHbBII KOPEHb; YMEHUE
BBITIOJIHATH JCHCTBUSA C YMCJIAMH, CPABHUBATH M yHOPSAI0YMBATH YUCIA,
NPEACTABIATh YMCJIa Ha KOOPAMHATHOW MPSMOM, OKPYIJISATh YHCIA;

YMCHHUEC ACIATh NPUKUIAKY U OLUCHKY pE3yJibTaTa BBIYHCIICHUH

YMeHue omnepupoBaTh MNOHATUSMHU: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKUl KBaJpaTHBII KOpPEHb, MHOTOWIEH, ajlredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HATYpaJIbHOM CTENEeHU OoJble
€IMHULIBl; YMEHHUE BBIIOJIHATH PacyEThl MO GopMysiaM, MpeoOdpa3oBaHUs
LEJBIX, JIPOOHO-pAlIMOHAIBHBIX BBIPAKEHUH M BBIPAKEHUH C KOPHSAMH,
pasjokeHWe MHOIOWIEHa Ha MHOXHUTENIH, B TOM 4YHCIE C
UCMOJIb30BaHUEM (DOpMyJl Pa3HOCTH KBAJIpaTOB M KBajJpaTa CyMMbI U

pasHoCcTH

VMmenue ONCpUpOBAThH MOHATHAMU: YUCIIOBOC PABCHCTBO, YpaBHCHHEC C

OJTHOM nepeMeHHoﬁ, YHCJIOBOC HCPAaBCHCTBO, HCPABCHCTBO C




MIEPEMEHHOM; YMEHHME pellaTh JMHEWHbIE W KBAJpaTHbIC YpPaBHEHUS,
JIpOOHO-palMOHANIbHBIE YPABHEHUS C OJJHOW MEPEMEHHOM, CUCTEMBI IBYX
JMHEWHBIX YpPaBHEHUH, JIMHEHHBIE HEPABEHCTBA U MX CHCTEMBI,
KBaJ[paTHblE W  JApOOHO-pallMOHaJIbHBIE HEPABEHCTBA C  OJIHOM
MIEPEMEHHOM, B TOM YHCJIE MPHU PEIICHUH 3a]a4 U3 IPYyTUX MPEIMETOB U
MPAKTUYECKUX 3a/1a4; YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO MPIMYIO0 U
KOOPJMHATHYIO IUJIOCKOCTh MJII H300paKEHUS pELICHU YypaBHEHH,

HCPABCHCTB U CUCTEM

YMenue onepupoBaTh NOHATUAMM: (DyHKUHMA, rpaduK (YHKIUHU, HYIU
(GYHKLINHU, TPOMEXYTKH 3HAKOIMOCTOSIHCTBA, MPOMEXYTKH BO3PACTaHMS,
yObIBaHUS, HauOOJbIlIee M HaMMEHblIee 3HAYeHUs (yHKUIHUU; yMEHUe
OIEpUPOBaTh MOHATHAMM: IpsMas IPONOPLUOHAIBHOCTb, JIMHEWHAs
byHKIMsA, KBaapatuyHas (yHKUMsA, oOpaTHash HPONOPLUUOHAIBHOCT,
napabosia, rumnepbosa; yMEeHHE CTpOUTh TIpaduku  (QYHKIHH,
UCMONb30BaTh TIpaduKu I  ONpEesIeHUs] CBOMCTB IMPOLIECCOB H
3aBUCHUMOCTEH, JJs pelleHus 3ajad U3 JAPYruX y4eOHBIX MPEeIMETOB U
peanbHOM JKU3HU; YMEHHME BBIpakaTh (POpMyJaMH 3aBHUCUMOCTH MEXIy

BEJINYHNHaAMU

Ymenue ONEpUPOBATH MOHATUSAMU: IIOCJIEI0BATEIBHOCTD,
apudmeTnyeckas U reoMeTpruuecKasi Iporpeccuu; yMEeHUE HCI0JIb30BaTh
CBOMCTBA IOCJEI0BATENBHOCTEN, (HOPMYJIIBI CyMMBI U OOIIETO YJIeHa MpH
pelIeHny 3a7ad, B TOM YHCIe 33Jad U3 JPYrHX y4eOHBbIX MPEIMETOB U

peabHOU KU3HU

YMmenue peliaTh 3aJa4u pa3HbIX TUIIOB (B TOM YUCJIC HA ITPOLCHTHI, JOJIHN
N 49aCTu, ABUKCHUC, pa60Ty, LHECHY TOBApOB H CTOUMOCTL IIOKYIIOK M
yCIiyr, HaJIOTHU, 3ada4u U3 obmactu yHrpaBJICHUSA JIMYHBIMHA U CEMEUHBIMU
q)HHchaMI/I); YMCHHUEC COCTABJIATH BBIPAKCHUSA, YPABHCHUA, HCPABCHCTBA
N CHUCTCMBI 110 YCJIOBHIO 3aJla4H, UCCICAOBATH IMOJYUYCHHOC PCHICHUC U

OLICHUBATb HpaBI[OHOI[O6HOCTB MOJIYYCHHBIX pPE3YJIbTATOB

YMeHue omnepupoBaTh MOHATUAMU: (UTYypa, TOUYKA, OTPE30K, MpsMasd,
JydY, JIOMaHas, yroJjl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBIH 1
PaBHOCTOPOHHMI  TPEYrOJBHUKH, IPSIMOYTOJBbHBIA  TPEYTOJIbHUK,
Me/luaHa, OMCCEKTpHUca M BBICOTa TPEYroJbHHMKA, YETHIPEXYTOJIbHHUK,
napajuieiorpaMMm, — pomM0O, TpPSMOYTOJbHUK, KBajpaT, Tpameuus;

OKPY?KHOCTB, KpYTI, KaCaTCJIbHasA; 3HAKOMCTBO C TIPOCTPAHCTBCHHBIMU




burypamu; ymMeHue pelaTth 3aJadud, B TOM 4YHCII€ M3 IOBCEAHEBHOM
JKU3HU, Ha HAXOXKJIEHUE TIEOMETPUUYECKHX BEJIUYMH C IPUMEHEHHEM

M3Y4YEHHBIX CBOMCTB QUryp U (akToB

10

YMeHue onepupoBaTh MNOHSTHUSIMM: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; NapaJlIeIbHOCTh U NEPIEHAUKYIIAPHOCTD NMPAMBIX, YIOJ
MEXIy TMPSMBIMH, NEPHEHIUKYISIp, HAKJIOHHAs, MPOEKIHs, Moao0ue
¢uryp, nonoOHble TPEYroJbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKH U
OpsMOi; yYMEHHE paclo3HaBaTh PaBEHCTBO, CHUMMETPUIO M IoaoOue
buryp, napauIeIbHOCTh UM MNEPHEHIUKYISIPHOCTb  HPSIMBIX B

OKpY>XarolleM MUpe

11

YMeHue onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSIHUE, YTOJl (BEIUYNHA
yria, CHHYC M KOCHHYC yrja TpEyrojbHHMKA), IUIOIAb; YMEHHE
OLIEHUBAaTh pa3Mepbl NPEIMETOB M OOBEKTOB B OKPYXKArOIEM MHPE;
yYMEHHUE NPUMEHATh (JOpMYJIbl IEpUMETPa U TUIOIIAAN MHOTOYT OJIbHUKOB,
JUIMHBI OKpPY’XHOCTHM M IUIOIIaJU Kpyra, oObemMa HpSIMOYroJIbHOTO
napajulesienuIiela, yMEHUE  NPUMEHATb  IPU3HAKUM  PaBEHCTBA
TPEYTrOJIBHUKOB, TEOPEMY O CYMME€ YIJIOB TpPEYIOJbHHUKA, TEOPEMY
[Tudaropa, TPUroHOMETPUUECKUE COOTHOIIEHHS JUIsl BBIYUCICHUS JTUH,

pacCTOSIHUH, IO

12

YMmenue wu3o0paxarb IIockue GUIypsl U UX  KOMOWHaIuw,
IPOCTPAHCTBEHHbIE (QUTYpbl OT pYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U  DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHHUIO

13

Vmenue ONEprUpOBaAThL NOHATUAMM: IMPAMOYTOJIbHAA CUCTEMA KOOPAWHAT,
KOOpAUHATBI TOUKHU, BEKTOP, CyMMa BCKTOPOB, IIPOHU3BCACHUC BCKTOPA Ha
YUCI0, CKAJAPHOEC IMPOU3BCIACHUC BCKTOPOB, YMCHHUC HCIIOJIb30BATH
BCKTOPBI U KOOPAWHATHI IJId MPEACTABIICHNA JaHHBIX U PCIICHUA 3aaa4, B

TOM YHUCJIC U3 OPYTUX y‘le6HLIX npeaMEeTOB U peaHLHOﬁ KHU3HU

14

YMeHue omnepupoBaTh IMOHATUAMHU: CTOJOMKOBBIE U KpPYroBbIE
quarpamMmbl, — TaOnuIBl,  cpeaHee  apupMeTHYecKoe,  MeJuaHa,
HauOoJbIllee M HaMMEHBIIEEe 3HAYEHUs, pa3Max 4YHUCIOBOrO Habopa;
yMEHHE  U3BJIE€KAaTh,  WMHTEPHPETUPOBATH U  IPEeoOpa3oOBbIBATh
UHPOpPMaLIMIO, MPEJCTaBICHHYI0 B TabmuIax W Ha JAMarpamMMax,
OTPaKAIOIIYI0 CBOWCTBA M XAapAKTEPUCTUKU pEANbHBIX IPOLECCOB H

HBJ'IeHl/H\/Ilg YMCHHUEC PACIIO3HABATE USMCHYHMBLIC BCJIMYNHBI B OKPYKAIOIICM




MUpE

15

YMeHue onepupoBaTh MOHATHUSMHU: CIy4alHbI ONBIT (Cay4yaillHBIN
9KCHEPUMEHT), 3JIEeMEHTapHOE COObITHE  (3JIEeMEHTapHBIM  HCXON)
CJIy4aifHOro OmbITa, CllydailHOe COOBITHE, BEPOSTHOCTh COOBITHS; YMEHUE
HaXOIUTh  BEPOSITHOCTU  CIydyallHBIX  COOBITUH B ONBITax ¢
PAaBHOBO3MOKHBIMHM ~ DJIEMEHTAapHBIMU  COOBITHSIMH; yMEHHE pelaTh
3aJaud METOJIOM OpraHHM30BAaHHOIO Mepedopa M C HCHOJIb30BAHUEM
IpaBWJIa YMHOXXCHMS, YMEHHE OLEHUBaThb BEPOSTHOCTU PpEaTbHBIX
COOBITUI W SIBICHUH, MOHUMAaTh pOJIb MPAKTHUYECKU JOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHI B OKpPY>KaIOLIEM MHUPE U B ’KU3HU; 3HAKOMCTBO
C TIOHATHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIINX

YHUCCII U €TI0 POJIbKO B MACCOBBIX ABJICHUAX

16

YMmenue BLI6I/IpaTB HOI[XOI[HH.[HI:I I/I3yLIeHHBII7I MCTOHA IUIsA PCHICHUA
3alaui, HOPpUBOAUTL HNPUMEPbI MATCMATUYCCKHUX SaKOHOMCpHOCTeﬁ B
npupoac M KWU3HHU, pacClioO3HABAThb IMPOABJICHHUEC 3aKOHOB MAaTEMAaTUKWU B
HCKYCCTBC, OIIMChIBATDH OTACJIIbHBIC BbBIJAIOIIUCCA PE3YJbTaThI,
IMMOJIYYCHHBIC B XOJ€ pPa3sBUTHUA MATCMATUKHW KaK HAyKW, IPHUBOAWUTH
IMPpUMCPbI MATEMATUYICCKUX OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U

BCEMHUPHON UCTOPHUH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, ITIPOBEPAEMbBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA

1 Yucna ¥ BEIUHCIIEHUSA

1.1 Harypanbnbie u nensie yncina. [Ipu3sHaku AeTMMOCTH LEIbIX YHCEI

OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOIEHTHI, OECKOHEUHBIE TIEPHUOIUYECKUEC

1.2

Ipodu
1.3 ParnmonanbHeie yncna. ApudMeTHuecKue onepaniy ¢ paioHaIbHBIMUA YUCIaAMU
14 JeiicTBuTenpHble uucia. ApudmMeTHueckue omnepanuu C  JIeHCTBUTEIbHBIMU
' YyHClIaMu
s [TpubnukE€HHBIE BBIUUCIEHUS, IIpaBUIa OKPYIJICHMs, HIPUKHIKA M OLEHKa
' pe3ynbTata BEIUMCICHUN
2 Anrebpanyeckue BhIpaXEHUS
2.1 BykBeHHbIE BbIpaXKeHUsI (BBIPAKEHUS C IEPEMEHHBIMHU )
55 Crenenp ¢ nenbiM mnokasatesneM. CTENEHb € PalUMOHAIBHBIM IIOKA3aTEJIEM.

CBoiicTBa cTereHu

2.3 MHoro4ieHb!

2.4 | AnreGpanueckas 1poOb

Apudmerndeckuii KOpeHb HaTypaJIbHOW cTerneHu. [leficTBus ¢ apuMETHICCKUMH

= KOPHSIMU HaTypaJIbHON CTEIIEHU

3 VYpaBHEHUS 1 HEPABEHCTBA

31 Lenbie u apoOHO-panmoHanbHble ypaBHeHHsA. CHCTEMBI U COBOKYITHOCTH
' ypaBHEHUU

12 Lenble u 1apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYITHOCTH

HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3a1au

4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnemoBaTenbHOCTH, CIIOCOOBI 3a0aHUS IIOCIEA0BATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTprudecKas nporpeccuu. @opmMyia CI0KHBIX IPOIEHTOB

5 OyHKIUH
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Oynkuus, cnocoOsl 3ananus pyHkuuu. I'papux Gyskimu. O6xacTe onpeaeneHus

U MHOXeECTBO 3HaueHmid  ¢yHkuuu. Hymm  dyakoum.  [IpomexyTku

5.1. | 3HakomocTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIIMA. MaKCUMyMBl |
MUHUMYMBbI (QyHKIMU. HauOonpiiee M HauMeHbllee 3HaYeHHE (QYHKIMU Ha
IPOMEXKYTKE

6 KoopaunaTs! Ha npsIMOil U MIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOpAMHATHI HA IIJIOCKOCTH

7 ['eomeTpus

7.1 I'eomerpuueckue GUrypsl 1 UX CBOICTBa

7.2 TpeyroabHUK

7.3 MHOroyroiasHUKH

7.4 | OKpy>XHOCTb U KpyI'

7.5 N3MepeHne reoMeTpruiecKuX BEJIMYNH

7.6 | BekTopbl Ha INIOCKOCTH

8 BeposTHOCTB U cTaTHCTUKA

8.1 OnucarenbHas CTaTUCTUKA

8.2 | BepostHOCTh

8.3 KomOuHaropuka

8.4 | MuoxectBa

8.5 ['padsr
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