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HosicuuTebHAA 3aNIUCKA

MartemaTuka, SBISSCh OTHUM U3 CUCTEMOOOPA3YIOIIUX MPEIMETOB IIKOIBHOIO 00pa30BaHus,
UTPaeT BAKHYIO POJIb B IMYHOCTHOM M KOTHUTHBHOM Pa3BUTUH IITyXuX oOydaromuxcs. Coneprkanue
JAHHOTO Kypca COAEHCTBYET DPA3BUTHUIO JIOTMUYECKOTO MBIIIJIEHHS, OBJIAJCHHUIO PalMOHAIbHBIMU
crioco0amu ¥ puéMaMu OCBOCHHS MaTeMaTHYECKOTO 3HaHHS, OCO3HAHUIO 3aKOHOB, KOTOPHIE JIeXkKAT
B OCHOBE M3Y4aeMbIX SIBJIEHUH, a TAK)KE CYIIECTBYIOIIUX B3aUMOCBSI3€l MEXTy SBJICHUSMHU.

3HayMTeNbHA POJIb Kypca MaTeMaTUKW JJIs  OBNAQJACHUS TIYyXUMH OOydYaroUMMHUCS
COLMAJIBHBIMU KOMIIETCHIIMAMH, BKJIIOYas CIHOCOOHOCTb pEUIaTh 3HAYMMBbIE Ul ITOBCEIHEBHOU
KM3HM 4YeNloBeKa TIPaKTHUYECKUE 3a[aud, YMEHHME HCIOJIb30BaTh NPHOOPETEHHbIE 3HAHUS IS
M3YYCHUS OKPYKAIOIIEH 1eHCTBUTEIHLHOCTH.

CopepxaHue Kypca MAaT€MaTUKH SBISIETCS BaXXHbIM M I YCHEIIHOTO OCBOECHUS
IPOrpaMMHOI0 MaTepuana Mo APYrMM Yy4YeOHbIM JUCHMIUIMHAM, JUId HPOAOJDKEHHs OOydeHHs B
CHUCTEME HENPEPBIBHOTO 00pa3oBaHus, Uil MOJATOTOBKHM IOJAPACTAIOIIETO MOKOJIEHHUS K TPYJOBOMH
JESITeIbHOCTH — B CBSI3U C HEOCIIOPUMOM POJIBIO MaTeMaTHKU B HayYHO-TEXHHMUYECKOM Iporpecce,
COBPEMEHHOM IIPOU3BOJICTBE, HAYKE.

Oo0mas xapakrepucTuka yueoHoro npeamera «MaremaTuka

VYuebHast nucumuinHa «MaTemaTtukay ocBanBaercsi Ha yposae OOO no Bapuanty 1.2 AOOII
B IIPOJIOHTUPOBAaHHbIE CPOKHU: € 5 110 10 K1acchl BKIFOUUTENBHO.

OCHOBHBIMU JINHUSAMHU COJIEpKaHUs yueOHOro Kypca B 5—10 kitaccax siBISIFOTCS CIEAYIOIINE:
«Hucna M BBIYUMCIEHUA», «AnreOpa» («AnreOpandeckue BbIpAXEHUS», «YpaBHEHUS U
HEpaBeHCTBa»), «DyHKkuum», «leomerpus» («['eomerpuueckue GUTYpPHI W HMX CBOMCTBay,
«M3MepeHne reoMeTpuUeCKUX BEIUYMHY), «BeposTHOCTh U CTATUCTHKA.

Pa3BuTHe yKa3aHHBIX JMHMHA OCYIIECTBIIIETCS MapajuIeNIbHO: KaKaash B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOH, HO HpU 3TOM B TECHOM B3aumMmopeicTBuHu. Kpome Toro, mx o0beauHseT
JIOTUYECKAsi COCTaBJISAIONIAsl, TPAJUIMOHHO MIpHUCYIIas MaTeMaTHKE M IPOHU3bIBAIOLIAs BCE
MaTeMaTH4ecKue Kypchl U cozepxarenbHble JduHMU. CdopmymupoBanHoe Bo PI'OC OO0
TpeOOBaHUE «yMETh ONEPUPOBATH MOHATHUSAMH: OINpE/EICHNE, aKCHOMa, TeOpeMa, JO0Ka3aTelbCTBO;
yYMEHHUE paclo3HaBaTh UCTUHHBIC U JIOKHBIE BBICKa3bIBaHUS, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI,
CTPOWTH BHICKA3bIBAaHHS U OTPHULIAHUS BBICKA3BIBAaHHIN» OTHOCHTCS KO BCEM KypcaMm, a GOpMUpOBaHHE
JIOTMUECKUX YMEHHUH pacripenensieTcs o BceM rogam oOydenus Ha yposHe OOO.

B mpomecce ypokoB MareMaTHKH TIIyXHE OOydYarolIfecs 3HAKOMATCS C Pa3HOOOpa3HBIMHU
MaTeMaTHYECKUMHU MOHATUSAMHU U TEpPMUHAMM, C MaTeMaTHYeCKOW (pazeosorueid, YyTo Mo3BOJSAET
CTUMYJIMPOBAaTh PEUYEBOE pa3BUTHE U IMpPEojojieBaTh ero Hexoctatku. W, HaoOopoT, Oiaromaps
COBEPILEHCTBOBAHHIO CIIOBECHOH peur MPOUCXOAUT Hauboiiee riyooKoe U OCHOBATEIbHOE OCBOCHHE
MaTeMaTHYeCKOro 3HaHMs, (opmHupoBaHHEe aOCTPaKTHOrO MblIUIeHUs . B naHHOW  cBs3u
CYIIECTBEHHAsI pOJIb B 00Y4€HUH MaTeMaTHKe MPUHAJUICKHT CIOBY. B cooTBeTCTBUM CO criennpuKoit
00pa30BaTeNIbHO-KOPPEKIIMOHHON paboThl B XOJI€ YPOKOB MAaTE€MaTUKU IpeaycMaTpHUBaeTCs
npeabsBieHHe  BepOalbHBIX  MHCTPYKIMHA, IIOCTAaHOBKA CJIOBECHBIX  3a/1a4, MOOYyXIeHHUe
oOyyarolmxcst K pacCy I€HUAM BCIyX, KOMMEHTHUPOBAHUIO BBIMOJIHIEMBIX E€UCTBUH, 0OBSICHEHUIO
OCYILECTBIEHHBIX ONepanuid. YUUTeIb JOJDKEH cO31aBaTh YCIOBUS, IPU KOTOPBHIX Y 00yJaromuXxcs ¢
HapyLEHHBIM CIIyXOM OyZeT BO3HUKATh IOTPEOHOCTh B pEUYEBOM OOIIEHUH AJIS MOITY4YEHUS TOW WU
MHOW MaremMaTH4YecKod MH(OpManuu, a TakkKe IJJAHUPOBAHUS, BBINOJHEHUS, MPOBEPKH
MPAKTUYECKUX JICUCTBUM MATEMATUYECKOTO COJICPKAHMUS.

KoruutuBHas cocraBisiomas Kypca MaTeMaTHKH I103BOJISIET 00ecneunTh Kak TpeOyeMblid
CTaHJapPTOM HEOOXOAUMBIN (0a30BbIi) YPOBEHb MaTEeMAaTHUYECKOMW MOJITOTOBKH, TaK W MOBBIIICHHBIN
YPOBEHb, HEOOXOIUMBII 17151 YTIYOIEHHOTO U3yYSHHS IIPEIMETA.

Kypc MaremaTuku UMeeT SIpKO BBIPAKEHHYIO BOCIHUTATENIbHYIO HAIIPaBIEHHOCTb. briaronaps
pa3HooOpa3HbIM BHJAM JESATEIBHOCTH M (hopMaM opraHu3aluy paboThl 0OydarolMXxcs Ha ypokax
MaTeMaTUKU NPOUCXOAUT BOCIHMTAHUE LEJNECYyCTPEMIIEHHOCTH, BOJIM, HAaCTOWYMBOCTH, OCO3HAHHOM
NOoTpeOHOCTH JIOBOJUTH HAYaTOE JEJI0 10 KOHIA. BBINONHSS Te WIM WHBIE 3aJaHus, TIyXHe
o0yyJaromuecs: 0CO3HaI0T, YTO HEOPEKHOE OTHOLIEHHE K paboTe, OTCYTCTBHUE COCPEAOTOYEHHOCTH
IpU pEIIeHUH TPUMEPOB, 3a7ad, OCYIIECTBICHUHM TpapuuecKkux padoT U Jp. 0OyCIOBIMBAeT
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BO3HUKHOBeHHE omuO0OK. OcyIecTBisiss AeATeNbHOCTh B TpyImIe, B MOATPYIIAX, Mapax,
oOydJaromniecs ¢ HapylmIeHHeM CliyXa ydaTcsi O0€CKOH(IMKTHBIM CTIOcO0aM pPEIIeHUs MPOOJIEMHBIX
CUTYallMi, CIIOPHBIX BONPOCOB, HNPHUHITHIO MHOTO MHEHHS, YBaXXEHHUIO K TOYKE 3PEHUS JIPYroro
YesioBeKa.

ConmepxaHue ypOKOB MAaTeMaTUKU TIO3BOJSIET Takke 00ecrneunmBaTh OICTETUYECKOE
BO3JIEHCTBUE HA JIMYHOCTb, B YACTHOCTH, 3a CUET MpPEIbSABICHUS AKKYpaTHO BBIMOJIHEHHBIX
TUIAKTHYECKUX TOocoOMii, aHamm3a W300paKeHH, MPEICTaBICHHBIX B YyUeOHHUKE, BKIIOYAs
reOMETPUYECKUI MaTepHall.

OcBoeHME TIyXMMHM OOy4yalOUIMMHCS IPOrpaMMHOIO MaTepuaia 10 MaTeMaTHKe
OCYIIIECTBIISIETCS MPEUMYIIIECTBEHHO Ha YpOKax MOJl pPyKOBOACTBOM yuutens. OQHaKo AJisi MPOYHOTO
OCBOCHMS COJIEpKaHUS Kypca TpeOyercss MpeayCMOTPETh PETYJSPHOE BBIIOJIHEHHUE JIOMAIIHUX
3aJlaHul, WCKIIoYas JHU TPOBEIEHHUs KOHTPOJNbHBIX paboT. [lpu ompenenenun conepkaHust U
00bEMa JIOMAIIHETo 33a/JaHUS HEOOXOAMMO Y4YeCTh HEJOMYCTUMOCTh MEPEerpy3Kd OOYYaroLIHXCs
y4eOHBIM MaTEepPHUATIOM.

[IporpaMma BK/IOYaeT MPUMEPHYIO TEMATUYECKYIO M TEPMUHOJIOTUYECKYIO JIEKCUKY, KOTOpPas
JIOJKHA BOWTH B CIIOBApHBIN 3amac IIyXux oOydaroluxcs 3a CYET IeJIeHalpaBlIeHHON oTpaboTKH,
IIPEKIE BCETO, 3a CUET BKIIOYEHHS B CTPYKTYPY CJIOBOCOYETAHMM, MPEIJIOKEHUH, TEKCTOB, B T.4. B
CBSA3M C (OPMYIMPOBKON BBIBOJIOB, BBIABM)KEHHEM THUIIOTE3, O(POPMIICHHEM JIOTUYECKUX
paccyX/1eHul, IPUBEJEHUEM J10Ka3aTeIbCTB U T.II.

Tpunyuner peanuzayuu-obpazosamenbHo-KOPPEeKYUOHHOU paboOmbl HA YPOKAX MAMEMAMUKU.

B cootBercTBUM C npuHyunom HayuHocmu B XOJI€ 00pa30BaTEIHHO-KOPPEKIIMOHHOTO
mpolecca MpeaycMaTpUBaeTCs, BO-TIEPBBIX, BHIOOP M MPEIbSBICHUE MaTepHalia B COOTBETCTBUU C
TpeOOBaHUSAMU U JIOCTIKCHHSMH COBPEMEHHOM HayKH, BKIOYash MaTeMaTHKy, II€Jaroruky,
cypaomneaaroruky u ap. Bo-BTopeix, mpuoOpeTaemble OOydYalOIIMMUCS 3HAHUS JIOJKHBI OBITH
CUCTEMHBIMU. BocnpusiTue HOBOTO NHpeCTaBISIET COOON MpOLECC, B KOTOPOM Ka)K[0€ BIIEPBBIC
OCBaMBaeMoe SBIICHHWE, TOT WM HWHOW HE3HAaKOMBIH OOBEKT paccMaTpUBAIOTCI B CHUCTEME
Pa3HOOOPA3HBIX CBSA3CH C WHBIMU SIBJICHUSMU M OOBCKTAMH: CXOAHBIMH U OTIMYHBIMH. B-TpeThux,
MPEeIbABISEMBId MaTepHal JOJKEH OBbITh JTOCTOBEPHBIM, pacrojaraTth MOAJMHHBIM HAyYHBIM
oObsicHEHHeM. B KOppeKIMOHHO-00pa3oBaTENFHOM TIpOIIECCE Ha YpOKaX MaTeMaTUKd He
JIOTIYCKAeTCsl BYyNIbrapu3alus, 4Ype3MepHas YIpOIEHHOCTh H3JIOKEHUs 3HAHUM CO CCBUIKOM Ha
0CcOOEHHOCTH O00yJaromuxcsi, 00yCIOBJICHHbIE HAPYIICHHEM CiIyXa. B COOTBETCTBHM C JTaHHBIM
MPUHIIUIIOM TPEeAyCMaTPUBAETCs BOIUIONIEHUE MAaTEMaTHYEeCKUX MPEICTABICHUI W TOHSATHI B
TOYHBIX CJIOBECHBIX O0O3HAuUEHUSX, ompeneiaeHusx. Kpome Toro, BaXHBIM YCIOBHEM MpHUHLHUIA
HAy4YHOCTH SIBJISETCS Takas OpraHu3anus 0o0pa30BaTeIbHO-KOPPEKLMOHHOIO Ipoliecca, Korjaa y
MIyXuX oOydarommuxcs (GOpMHUPYIOTCS a0CTpakuuu M OOOOIICHHWS] KaK SMIIMPUYECKOT0, TaK M
TEOPETUYECKOr0 TUIA. JTO MpEAINoaracT NOCTUKEHUE BHYTPEHHUX CBS3€M M 3aKOHOMEpPHOCTEMN
MaTeMAaTHYECKUX SIBJICHUHM, OTHOIIECHWH, 3aBUCHMOCTeH. HaydHOCTh B 0OOydYeHMHM MaTeMaTHKE
(anrebpe, reoMeTpun) 0OECIIEUMBACTCS TAKXKE 3a CUET MPEAOCTABICHUS MaTepuala, Kacaroulerocs
HCTOPUYECKOTO Pa3BUTHS ITON HAYKH U €€ COBPEMEHHBIX JTOCTH)KEHUH.

B cootBercTBUM ¢ mpunyunom passusaioujeco o6yuenus TpeOyercssi obOecneunBaTh
CTaHOBJICHHE MO3HABATENIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaroluXcs, ypaBieHUe TEMIIAMH U
COIECpKAHUEM HMX MAaTeMAaTHUYECKOrO pPAa3BUTHUA 3a CUYET COOTBETCTBYIOLIUMX BO3JAEHUCTBUNA. B
pe3ynbTaTe oOydeHHe OyJeT «BecTH» 3a coOoil pazButue. Ilpu sToM TpebyeTcss mpeabsBICHHE
MaTepuasia ¢ y4éToM OCOOBIX 00pa3oBaTelbHBIX IMOTPEOHOCTEH, PEUeBBIX W IO3HABATEIbHBIX
BO3MOKHOCTEH, WHAMBUAYAIbHBIX OCOOCHHOCTEW riayxux oOydarommxcs. Kpome Toro,
MpeAyCMaTPUBAETCS BKJIIOYEHUE B COJAEPNKAHUE YPOKOB KaK PENpPOAYKTUBHBIX 3aJlaHUM, Tak M
CO3JJaHUE CHUTYyaIlMi IMO3HABATEIBLHOTO 3aTPYIHEHHUs, 3aJaHUN MPOOJIEMHOTO Xapaktepa. B uucie
TUTIOB 3aJJaHUH MPEeIyCMAaTPUBACTCS BBHICOKHI YIENBbHBIN BeC TaKMX, KOTOPhIE TPEOYIOT aKTHBHOTO
MCIIOJIb30BaHUS CIIOBECHOM peyH.

C yuétoM mpunyuna eocnumwigaiouje2o obyyeHuss MPOTPAMMHBIA MaTepuasl JODKEH ObITh
OpPUEHTHPOBAH Ha Pa3BUTHE Y TIIYXUX OOYUYAIOIIUXCS MOJOKUTENBHBIX MOPAIBbHBIX U HPABCTBEHHBIX
KayecTB. Y4eOHBIH MaTepuan Ha3BaHHOTO Kypca 00JajaeT 3HAYMTENbHBIM BOCIHUTATEIBHBIM
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MOTEHIIMAJIOM, B CBS3H C Y€M JIOJDKEH HCIIONB30BaThCs JJIS pacIIMPEeHUsl Kpyrozopa o0yqaronuxcs,
pa3BUTHS  KYJIbTYpbl YMCTBEHHOTO TpyJa, COBEPILICHCTBOBAaHUS HABBIKOB PallMOHAIBHOMN
opranuzaiuu padotsl U Ap. K 3HaunMbeiM (hakTopam peanu3alMy MPUHIUIA BOCHHUTHIBAIOILETO
oOyueHus OTHOCSTCS TJyOOKOe 3HaHHE MpeAMeTa Y4YUTEeJIeM, HHTEPECHOE M JIOCTYIHOE IS
o0yJaromuxcs U3JI0KEeHUEe MaTepHraa.

Ipunyun cesas3u obyuenus c owcusuvlo TpeOyeT, yTOObI MpPU OCBOCHUM 3HAHUN TIIIyXue
o0yyJaromuecsi, ¢ OHOW CTOPOHBI, ONUPATMCHh HA COOCTBEHHBIN KU3HEHHBIN U MPAKTUYECKUH OIIBIT.
C napyrodi CTOpPOHBI, BaXXHO OOECIIEUYMBATH NPHUBJICUCHHE NPHOOPETEHHBIX 3HAHWM W YMEHUH B
[IOBCEIHEBHOM KM3HEHHOW IIpaKkTUKE, B pa3HbIX BHJAX JeArenabHocTH. llpemycmarpuBaercs
pETyIIpHOE O3HAKOMJIEHHE O0YUaIOIUXCsl C TEM, KaK YeJIOBEK MCIOJB3YeT MaTeMaTHUeCKUe 3HAaHUS
B Pa3JIMYHBIX COI[MALHO-OBITOBBIX CUTYaLlUsX, HA TPOU3BOICTBE U T.II.

Ipunyun npounoco yceoewus 3sHanuti 0cO00 3HAYUM B 00pa30BaTENbHO-KOPPEKIIMOHHOM
paboTe B CBSI3U C OCOOCHHOCTHIO OOYYAIOLIMXCS C HApyLIICHHEM CIyXa CpPaBHUTEIBHO OBICTPO
3a0bIBaTh OCBAaMBAaE€MbId ydeOHBIM Martepual. B maHHOW CBA3W I aJeKBaTHOTO OCO3HAHUS U
NPOYHOrO 3allOMUHAHMS MaTepuana TpeOyeTcs oIopa Ha BCE COXpaHHbIE aHaJTU3aTOPHI,
UCIOJIb30BaHNE KMHECTE3MUECKHUX OIIYIIEHUN B BOCHPUATUHA MaTeMaTHUYECKHMX OOBEKTOB. BakHbIM
TaK)Ke SIBJISIETCS YBSI3bIBAHUE BHOBb 3allOMHHAEMOIr0 C PaHEE MOJyYEHHBIMU 3HAHUSMHU, BKIIOUECHHE
HOBOTO 3HAHUS B YyXK€ CIOXHBIIYIOCS CHUCTEMY; Pa3BUTHE CIIOCOOHOCTH K OINOCPEIOBAHHOMY
3alIOMMHAHUIO, COBEPIICHCTBOBAHWE COOTBETCTBYIOIIMX MBICIUTENBHBIX TpuéMoOB. Tpebyetcs
MPEeIyCMOTPETh CHUCTEMAaTUYECKOE HCIOIb30BaHUE YINPaXKHEHUH Ha TOBTOPEHHE M 3aKperieHHe
IIPONEHHOI0 MaTepHasa ¢ BKIFOUEHUEM B [IOBTOPEHUE JJIEMEHTOB HOBU3HBI.

Ipunyun ucnonvzosanus HaensoHocmuy TPEAyCMaTPUBAET IOCTETICHHBIM MEpexoa OT
HarJIITHOCTHU K CJIOBY, COUE€TAHUE HATJSAHOCTH CO CJI0BOM. Peanu3zanus JaHHOTO MpUHLKIA TpeOyeT
yuéTa TOro, YTO HATJIAAHBIE BUJIbI MBIILJICHUS HAaXOASITCS B TECHOM B3aMMOJECUCTBHUH CO CIIOBECHO-
JIOTUYECKUM MbIlUIeHHEM. J[aHHOE B3aMMOJEWCTBHE HAYMHAETCS C MBICIEHHOIO (POPMHUPOBAHMS
HATJITHBIX 00pa30B Ha OCHOBE CJIIOBECHOI'O TEKCTa (HampuMep, yCIoBUs 3aauu) B (hopme mepeBoaa
Ha S3bIK 00pa30B COAEpX AHUS ITOTO TEKCTa (3a7auM) — YCTHOTO JMOO MUChbMEHHOTO. B manHOM
cllydae HarJISIIHBIM MaTepuan MmpeacTaéT B BUJIEC BHEIIHEH OMOphl BHYTPEHHUX AEUCTBUN, KOTOPHIC
BBIMOJIHAET TUIyXoil oOydaromuiics mojJ pykoBoAcTBOM menarora. Ilo wmepe oBiageHus
MaTEeMaTHYECKHUMH TOHATHIMH, a0CTPAaKTHO-JIOTUYECKUM MBIIUICHUEM TJIaBHOE COJEp)KaHue B
00y4eHHH MATEMAaTHUKH COCTABIISIOT HE CAMH INPEIMETHI, SIBICHUS, a CYIIECTBYIOIINE MEXITYy HUMHU
CBs3M U oTHOIIEHUs. OOBIYHON HAIMISITHOCTA CTAHOBUTCS HEIOCTATOYHO, B CBSI3U C YEM BCTYMAaeT B
CUILy npunyun mooenupoganus. OH He TPOTUBONOCTABJIEH MPUHIIMITY HATJISAHOCTH, a SIBJSETCS €ro
BhICIIEH CTymeHblo. biarogaps MoaenupoBaHHIO TiIyXxue oOydaroluecs B HarjsiAHOM BHUJE
(mocpencTBoM cxem, TpauKOB, YepTEKEH) OCBAMBAIOT METOABI U CIOCOOBI MO3HAHMS H3y4aeMbIX
OTBJICYEHHBIX CBA3€M M OTHOUIEHMM MEXIy NpEeIMEeTaMu, SIBICHUSIMH, OMCKA HOBBIX BHYTPEHHHUX
OTHOLIEHUH U 3aBUCHUMOCTEN. B CBOIO ouepenp, HEyMEpEHHOE HCIIOIb30BAHNE CPEICTB HATIIAIHOCTH
MOJKET OTBJIEKAaTh 00y4aIOMIMXCsl OT OCTaBIEHHON Nepe]] HUMU yueOHOi 3a1aun. B cooTBeTcTBHU C©
3TUM HE NpeaycMaTpuBaeTcs 3aJep’KKa Ha HarJsAHbIX (GopMax NeWCTBUH, CIIOCOOOB BBIMOTHEHUS
3aJJaHUN B TEX CIydasx, KOIJla y IIIyXuX 0Oydarouuxcsi c)OpMHUPOBAHBI MBICIEHHbIE 00pa3bl 3TUX
nerctBuid. OAHAKO TP BO3HUKHOBEHUM TPYAHOCTEM B CBA3M C OCBOCHMEM MaTepualna,
NPEJCTaBICHHOTO B OTBJICYEHHOW (opMe, MpenycMaTpUBAETCsl BO3BpAlllEHHE K HaTJISAAHO-
MPAKTUYECKON OCHOBE 3a/1aHUS.

Ipunyun unousudyarbHo2o nooxooda K 06y4aowumMcs B YCIOBHUIX KOJJIEKTUBHOTO 00Yy4eHUs
MaTeMaTHKe MpelycMaTpuBaeT YYET TOTO, YTO YMCTBEHHBIE, pEuUeBble, KOMIICHCATOPHBIE
BO3MOYKHOCTH TJIYXUX OOy4aromuxcs pasnuyHbl. B 3Toil cBs3u TpeOyercss MHIMBHIYaTIU3aLHs
3a/laHui M0 KOJIMYECTBY U COAEPKAHUIO, MIPEIyCMATPUBAIOTCS PA3IMYHbIE MEPhl MOMOIIU Pa3HbIM
o0 yJarommcs.

Ipunyun onopuvl 6 00yueHuu mamemamure Ha 300pogvle CUlbl 00yYarowe20csi TpedyeT
KOPPEKIIMOHHON HAIpaBICHHOCTH 00pa30BaTeIbHOTO Mporecca. [ myxue oOyyaromuecs: OBIaeBaroT
MaTEeMaTUYECKHUMH 3HAHUSMU MPEUMYIIECTBEHHO MOCPEJICTBOM CIIYXO3PUTEIBHOTO BOCIPHUITHS
y4eOHOro Mmarepuana ¢ aKTUBHBIM IPUBJICYEHHEM COXPaHHBIX aHAJIU3aTOpPOB, MOAKPEILIAA U
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pacimpsis mojiydaeMble 3HaHUs OJ1aroAaps MpakTHUECKON NesTeNbHOCTH, YyBCTBEHHO, JIBUTATEIbHO,
OCSI3aTeIPHO BOCTIPUHHMMAsi MaTeMaTHYeCKhe OOBEKThI U sBICHHS. Pa3HooOpa3HbIe BHIIBI
JeSITeIbHOCTH, Harpyskasi pa3jiMyHble aHAIM3aTOPhI, Yalle MX COYETaHUs, MO3BOJAIOT CO3/1aBaTh B
CO3HaHuU 0oJiee ACHBIE U NPOYHbIE 00pa3bl HOHATHS U3y4aeMOro MaTEMATHYECKOTr0 MaTepuaia.

Ipunyun oesamenbHOCMHO20 NOOX00A OTPAKAET OCHOBHYIO HAIPABICHHOCTb COBPEMEHHOMN
CUCTEMBbl 00pa30BaHUs TIyXOro OO0ydarolIerocsi, B KOTOPOH [eATeIbHOCTh paccMaTpuBaeTcs Kak
nporiecc (GOPMHPOBAHMS 3HAHWH, YMEHUH W HABBIKOB M Kak YCIIOBHE, OOecleyHBarolee
KOPPEKIMOHHO-Pa3BUBAIOLIYI0 HAIPABICHHOCTh OOpa3oBaTenbHOro mnpormecca. Ocoboe MecTo B
peanu3alii JaHHOTO TPHHIMIA OTBOAMUTCS MPEIMETHO-TIPAKTHUECKOW NeATENBHOCTH, KOTOpas
paccMaTpUBaeTCsl KaK CpPeACTBO KOPPEKIMM M KOMIIEHCALlMM BCEX CTOPOH ICHUXUKU TJIyXOro
00y4aromerocsi — B COOTBETCTBHU C MCUXOJIOTUYECKON TeopHuel O NEeATeNIbHOCTHON JeTepMUHAINH
HICUXUKU.

Ipunyun eouncmea obyueHusi mamemamuke ¢ pazeumMueM CI06ECHOU pedl U Hepeuesblx
nCUXU4eckux npoyeccog OOYCIIOBIEH CTPYKTypOW HapylleHHUs, OCOOBIMH 00pa3oBaTeIbHBIMU
NOTPeOHOCTAMH TIIYXHX 00yJaromuxcs. B COOTBETCTBUM ¢ 3TUM B X0/1€ YPOKOB TpeOyeTcsl yAesITh
BHUMaHME paboTe HajJ MaTeMaTHUYeCKOW TEPMUHOJIOTMEN, PacCHIMpsTh 3alac MOJENeH U BapHaHTOB
BBICKA3bIBAHUN MaTeMaTHUECKOro cojepkaHusi. OBlajeHUE CIOBECHOH pedbld B XOJE€ YPOKOB
MaTeMaTuKH (anreGpbl, TeOMETPUN) SIBIISIETCS YCIOBHEM JIalbHENIIEr0 N3yUYeHUs 3TOM IUCIUIINHBI,
a TaKXKe OCBOCHMS IMPOKOTO KpPyra MaTeMaTHYECKUX M JKUTEHCKUX TMOHITHH, UCTIOIB3yEeMBIX B
odouxoJe.

LlenenanpaBinernass paboTa MO pPa3BUTHIO CIIOBECHOW peud (B yCTHOWM W THCHMEHHOMN
¢dopmax), B TOM 4HCIE CIYyXO3pUTEIBHOIO BOCIPHUATHS YCTHOM pedM, pedyeBoro ciyxa,
MIPOM3HOCUTENFHON CTOPOHBI pedn (TpexkIie BCEro, TeMaTHUYECKOH M TePMHHOJIOTUYECKON JIEKCHKH
y4eOHOH JUCLHUIUIMHBI U JIEKCUKH IO OpraHu3aluy yueOHOH NesTeIbHOCTH) MpelyCcMaTpUBaeTCs Ha
Ka)KJIOM YpOKE.

B npornecce ypokoB MaTeMaTHKHU TpeOyeTcsl OHOBPEMEHHO C Pa3BUTHEM CIIOBECHOU pedH
o0ecrieuynBaTh Pa3BUTUE Y TIYXHX OOYYAIOIIUXCS IPYTUX MCHUXWYECKHUX IMPOIeccoB. B dacTHOCTH,
IpeycMaTpuBaeTCs pyKOBOJCTBO BHUMaHUEM O0y4aroIuXcs Yepe3 NOCTAaHOBKY U aHAJIN3 Y4eOHBIX
3a/a4, a TaKKe COCPEJOTOYEHHE U TOJJAEpKAHHME BHHMMAHHS 3a CUET MPUBJIEUYEHUS CPEICTB
HarJsIHOCTH, BUAECOMATEpPUANIOB, JIOCTYIHBIX IO CTPYKType U COJAEP)KAHUIO CIOBECHBIX
MHCTpYKUWH. Pa3BuTHe mamMsaTH oOecrednBaeTcsi MOCPEICTBOM COCTABICHUS CXEM, aHaIHu3a
coJiepXaHusl TaOJUI, TEKCTOBBIX 3a/ay. Pa3BuTHe MBIIUICHHUS M €ro onepauuii odecrieuyuBaeTcs 3a
CU€T YCTAHOBJICHHS ITOCIIEAOBATEIILHOCTH BBIOJHEHUS BBIYHCIUTENBHBIX ICHCTBUH, MPUYUHHO-
CJICZICTBEHHBIX CBsI3el U /ip. B 00pa3oBaTenbHO-KOPPEKIIMOHHOM paboTe CleayeT clienaTh akLeHT Ha
Pa3BUTHH y 00YYAIOIIKXCS CIOBECHO-JIOTUYECKOTO MBIIIIECHUS, 0€3 4ero HeBO3MOKHO IMOJIHOLEHHO
paccyxaatb, J1elaTh BBIBOJBI, OCYIIECTBIATh BBIIBMKEHUE U MPOBEPKY T'MIIOTE3. B naHHON CBsI3M
MIPOrpaMMHBIM MaTepuan AOHKEH H3/1araThCsl YYUTENEM SICHO, MOCJIENOBATENbHO, C BKIIIOUEHUEM
CHCTEMBI apI'YMEHTOB M TOJHBIM OXBaTOM TeMbl. BakHasi pojib B pa3BUTHH y IIYXHUX 00y4aromuxcs
CIIOBECHO-JIOTHUECKOTO ~ MBIIUICHUST NPUHAMICKUAT OOCYKICHUIO H  BBIBEJACHHIO  (OPMYIL,
MOJICIUPOBAHUIO MPAKTUYECKUX 3a7ady C MOMOILBI0 (OpMys, BBIMOJHEHHUIO BBIYMCICHHUN 10
dbopmynam u ap.

B cootBercTBUM C npunyunom unmencuguxkayuu peuegoco obujenus (KOMMYHUKATUBHOCTH)
TpeOyeTcsl CO3AaHMe Ha YpOKax MaTeMaTHUKU CUTyalUil peyeBoro ooOmeHus. s 3Toro, Kak M Ha
sranie HOO, BaXHO NpaKkTUKOBAaTh Pa3iW4HbIe (HOPMBI PAOOTHl TIYyXHX OOYYAIOUIUXCS: MapamH,
Opuragamu u 1p. Jlanuele ¢opMbel paldoOTHI, HapsAAy € HUHBIMH, MO3BOJSIOT OCYIIECTBIATH
KOMMYHHKATHUBHOCTh y4eOHOTr0 MaTeMaTHYeCKOTO MaTepuaja M caMOW OpraHu3aluu paboThl Ha
YPOKE, aKTUBU3UPOBaTh «MAaTEMaTUYECKUH»  CJIOBapb, «MaTEeMaTUYECKYIO»  (pa3eoiiorulo,
COBEpPILEHCTBOBATh Y OOYYAIOIIUXCS YMEHHUS JOKa3bIBaTh, PAacCyX1aTh, (OPMyIHpOBATH BBIBOJIBI,
U3BJIEKaTh U aHAJTM3UPOBATh HHPOPMALIMIO MATEMAaTUUYECKOr0 COEPKaHMS.

B mpornecce 00pa3oBaTenbHO-KOPPEKIIMOHHON pabOThl MOTYT ObITh HCIIOJIB30BAaHBI HU(POBBIC
TEXHOJIOTUH, K KOTOPBIM OTHOCAT HH(POPMALMOHHO-00pa30BaTEIbHbIE CPEIbl, AJIEKTPOHHBIN
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00pa3oBaTeNIbHBINA pecypc, AUCTAaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH, 3JIEKTPOHHOE 00yUYeHHe
C TIOMONIBIO HHTEPHETA U MYJIbTUMEIHA.

[lpeumymiecTBaMu  HCMOJIb30BaHUS ~ HU(MPOBBIX  TEXHOJOTMH B 00pa3oBaTeibHO-
peadbUINTAIIMIOHHOM TIPOLECCe SIBISIOTCS JAOCTYIHOCTb, BapUAaTUBHOCTb, HATJISAHOCTH OOydeHUS,
oOpaTHasi CBSA3b YYUTENS ¢ OOy4aroIMMUCS, MOCTPOCHHE MHIMBUAYAIbHONW TPACKTOPHU H3YUCHHS
yueOHOTO MaTepuasa, O0ydeHHe C TPUMEHEHHEM WHTEIUICKTYaJbHBIX CHCTEM MOIICPKKH (ISt
ajanTtaiuy y4eOHOro martepuana K OcCOObIM 00pa3oBaTeNbHBIM MOTPEOHOCTSIM OOYUYaAIOIIUXCS).
Opranuzanus oOy4yeHHs] Ha OCHOBE LHU(MPOBBIX TEXHOJOTHH MO3BOJIIET aKTUBU3UPOBATH
KOMIIEHCATOPHBIE MEXaHU3MbI 00y4aroImuxcs, OCYIIECTBIATh 00pa30BaTeIbHO-peadIUTAIIMOHHBII
MIPOLIECC Ha OCHOBE MOJIMCEHCOPHOTO MOX0/1a K MPEO/I0JIEHUIO0 BTOPUYHBIX HAPYIIEHUH B pa3BUTHH.

[udpoBsie TEXHOJOTMM MOTYT UCIOJNB30BAaThCSl B pa3jIMYHBIX BapHalUsAX: B BUJE
MYJbTUMEANNHBIX TpE3eHTAllui, Kak Y4eOHMK H pabouass TeTpaab, B KayecTBE CJIOBaps WIH
CTIpaBOYHMKA C Y4eOHBIMU BUIACO(DUIBMAMU, KaK TPEHAXKED IS 3aKPEIUICHUS] HOBBIX 3HAHUHM WM B
BU/JIE IPAKTUYECKOTO TTOCOOHUS.

HNudopmannonno-odpazoBarenbHas cpefja 00pa3oBaTeIbHOTO YUPEKIACHUS, OpraHU30BaHHAS
C UCTOJIb30BaHUEM U(POBBIX TEXHOJOTUH, TOJKHA 00ECIIeUnBaTh:

— HMH()OPMAITMOHHO-METOAUYECKYIO0 TOJACPKKY O00pa30BaTeNLHOIO Mpolecca C Y4ETOM
0Cc00BIX 00pa3oBaTEIbHBIX MOTPEOHOCTEN 00YUAIOIINXCS C HAPYILIEHUEM CITyXa;

— IUIAaHUpOBaHHME O00pa30BATENBHOTO TIPOLIECCA W €r0 PEeCypcHOTO OOECTeyYeHHs B
COOTBETCTBHH ¢ (he/iepaTbHBIMU TPEOOBAaHUSIMU OCHOBHOT'O 0011Ier0 00pa3oBaHus;

— MOHUTOPUHT ¥ (PHKCAIMI0 XO0lIa W Pe3ylIbTaTOB 0O0pa30BaTEIBLHOrO IIpolecca JUIs
OTCJI)KUBAHUS TUHAMUKN YCBOSHUS Y4eOHOTro MaTepualna 00yJarouMUCs ¢ HapyIICHHEM CIIyXa;

— yu€T CaHUTAPHO-DNUIAEMHOJIOTUYECKUX TpeOOBaHWN TMpH OOYYEHHH IIKOJIBHUKOB C
OTpaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbsI (C HAPYIICHUSAMHU CIyXa);

— COBpPEMEHHBIC TPOIEIYPHl CO3/IaHus, TIOUCKA, cOOpa, aHanmu3a, 0OpabOTKH, XpaHEHHS W
npecTaBIeHus] HHPOpMAIHH;

— JIMCTAaHIMOHHOE B3aMMOJICHCTBHE BCEX YYaCTHUKOB 00pa3oBaTENBHOTO Ipolecca
(oOyyaromuxcsi ¢ HapyIIeHUEM CIIyXa, UX poAuTeneil (3aKOHHBIX MPEICTaBUTENEH ), TIeIarOTHYeCKUX
pabOTHUKOB, OpraHOB YIpaBicHUs B cdepe oOpa3oBaHMs, OOIIECTBEHHOCTH), B TOM YHUCIIE TIPU
peanuzalyy JUCTaHIIMOHHOTO 00pa30BaHUsl.

B pesynbraTe HCMoONb30BaHHA IUQPPOBBIX TEXHOJIOTHH B 00pa3oBaTEIbHOM IpoOIEcce y
oOy4aromxcs ¢ HapylIeHueM ciryxa (GOpMHUPYIOTCS YeThIpe BUAA HU(POBONH KOMIETEHTHOCTH

*UHQOpPMAIIMOHHAS M MEJAMAKOMIIETEHTHOCTh (CIMOCOOHOCTh paboTaTh C  pa3HBIMU
1M POBBIMU pecypcamu),

*KOMMYHUKaTHUBHas (CIOCOOHOCTh B3aMMOCHCTBOBATH TOCPEACTBOM O0J0TOB, (HOpymOB,
4aToB U JIp.),

*TeXHHUYECKas (CIOCOOHOCTH MCTIOIB30BaTh TEXHUYECKHUE U TPOTPAMMHEBIE CPEJICTBA),

*IIoTpedUTEeNbCKas (CIIOCOOHOCTh pellaTh ¢ MOMOIIBIO HU(POBBIX YCTPOMCTB M MHTEpHETA
pas3nuuHbie 00pa3oBaTEIbHBIC 3a0a49H).

esn u3yvennsi yueOHOro npeamera «MaremMaTuka

Llenv  yuebHOU  Oucyunaumsl 3aKIOYaeTCsl B OOECHEUEHUH OBJAJACHUS TIIYXUMU
o0yJaroImuMHUCsT HEOOXOAMMBIM  (ONpeneiseMbIM CTaHIApPTOM) YPOBHEM  MaTeMaTHYECKOU
MOJITOTOBKU B €JMHCTBE C PA3BUTUEM MBIIUICHUS U COLUATBHBIX KOMIIETEHIINH, BKIIIOYas:

— (opMHUpOBaHME  LEHTPAIbHBIX MAaTEMaTHYECKUX MOHATHHA  (YMCIIO, BEJIWYMHA,
reomMeTpuueckas  ¢urypa, TNepeMEHHas,  BEPOATHOCTh,  (yHKIMs),  00ECIEeUYHNBAIOIINX
MIPEEMCTBEHHOCTb U IMEPCIEKTUBHOCTh MATEMaTHUECKOT0 00pa30BaHUs 00YJaIOLIHXCS;

— moJiBeJleHue O0y4arolMXcs Ha JOCTYIHOM Ui HUX YPOBHE K OCO3HAaHHIO B3aUMOCBSI3U
MaTeMaTUKd M OKPYXKAIOLIETO MHpa, MOHMMaHUE MAaTeMaTHMKM KaK YacTH oOuiel KyJIbTyphl
YeJI0BEYECTBa;

—  pa3BUTHE UWHTEJUIEKTyaJbHbIX W  TBOPYECKHX  CIIOCOOHOCTEH  OOydaromuxcs,
MO3HABATEIbHON aKTUBHOCTHU, MCCIEAOBATEIbCKUX YMEHHUN, KPUTUYHOCTH MBILIUICHHS, UHTEpeca K
M3YYCHHUIO MaTEMaTUKH;
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— ¢opmupoBaHre (YHKIIMOHATHHOH MAaTEeMAaTHYECKON TPaMOTHOCTU: YMEHHUS paclo3HaBaTh
MIPOSIBJIEHUS] MAaTeMAaTUYECKUX MOHATHUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHbIX >KU3HEHHBIX
CUTyallUsiX W TMPU HU3YYCHHH JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH W
3aKOHOMEpPHOCTEH, (OpMyIUpOBaTh UX Ha A3bIKE MaTEMaTHKd M CO37aBaTh MaTeMaTHYECKHe
MOJEJHM, TMPUMEHATb OCBOEHHBI MaTeMaTUYeCKUMW amnmapar JJisl  pelIeHUs MPaKTUKO-
OpPUEHTHPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH U OLIEHUBATh MOJyYE€HHBIE PE3YJIbTATHI.

MecTto npeaMera B yueOHOM ILJIaHe

VYueOnpnii mpeamer «MartemaTHKa» BXOJIUT B MPEAMETHYIO o0nacth «MareMaTtuka u
nH(POPMATHKAY, SBIISSICH 00S3aTEITHHBIM.

Y4eOHnblii npeamer «MateMaTuka» SBISETCS OOMIMM JJisi OOYYaroIIUXCsl ¢ HOPMATUBHBIM
Pa3BUTHEM U C HAPYUIEHUSIMH CITyXa.

Conepxanue yuyeOHOTO npeamera «MaTtemartukay, npeacraBieHHoe B [IpumepHoi pabodeit
nporpamMMe,  cootBerctByer  PI'OC OO0, IIpumepHOi  aganTUPOBAaHHOM  OCHOBHOM
o0pa3oBaTesIbHON TporpaMMe OCHOBHOTO 00111eT0 00pa3oBanus (BapuaHTt 1.2).

B 5-10 xmaccax yueOHbIM mpenMer «MaTemaTuka» HM3y4aeTcsi B paMKax CIeTyIOLIHX
y4eOHBIX KypCOB:

B 5—6 Kitaccax — «MaTemaTHKa»

B 7-10 kmaccax — «Anrebpa» (BKJIOYAs AJIEMEHThI CTATHCTHKU W TEOPHH BEPOSTHOCTEN),
«I'eomeTpusi», «BEpOSITHOCT U CTATUCTUKAY.

5 kaacc (170 gac.)

1. HatypaabHble yncia 1 mkajsl (15 1)

Hatypanbhble uncia u ux cpaBHeHue. ['eomerpuueckue GUrypbl: OTpe3oK, mpsimasi, Jyd,
TpeyroJjibHUK. MI3Mepenne u noctpoeHue oTpe3koB. KoopauHaTHbIN yd.

2. Ciio:keHue U BBIYMTAHUE HATYPAJIbHBIX yncen (22 v)

CroxeHue W BBIYMTAHME HATYPAJIBHBIX YHCEJ, CBOMCTBA CIIOKEHMs. PelleHHne TeKCTOBBIX
3ama4. YwuciaoBoe BbIpakeHHE. DyKBEHHOE BBIpaXKCHHE M €r0 YHCIOBOE 3HaycHHE. Pemenue
JIMHEWHBIX YPABHEHUM.

3. YMHOXeHUe U JieJIeHHe HATYPAJbHBIX ynces (27 4)

YMHOXKEHHE U JIeJICHUE HATypalbHBIX YHCEN, CBOIiCTBa yMHOXeHHs. KBaapaT u ky0 uucna.
Pemenne TekcTOBBIX 3a1ad.

4. Ilnomaau u 00bembl (12 9)

Boruucnenuss mo dopmynam. [IpsmoyronsHuk. Ilmomane npsmoyroibHUKa. EXuHUIEI
IUIomane.

5. OObIKHOBeHHbBIE APodH (23 u)

OxpyxHocTh U Kpyr. OObIkHOBeHHast JpoOb. OcHOBHbIE 3a7aud Ha Apodu. CpaBHeHUE
OOBIKHOBEHHBIX JIpo0eii. CrioykeHne U BhIYUTaHHE APoOeii ¢ OIMHAKOBHIMH 3HAMEHATEIISIMH.

3a/1a4¥ Ha JpoOH, OCO3HAHHOTO PEUICHHsI KOTOPBIX BaXKHO JOOUTHCS Y 00 yUaIOIUXCS.
6. lecatuunbie 1podu. CioKeHHe M BEIYUTAHUE JeCATHYHBIX Apodei (13 u)

Hecsatnunas npoos. CpaBHEHUE, OKPYTIICHUE, CICKCHUE U BRIUYUTAHHUE JCCATUYHBIX JPOOCH.
Perenune TeKCTOBBIX 3aj1a4.



7. YMHO:KeHUe U eJleHHe JeCITHYHBIX Apodeii (26 )

YMHOKEHUE U JIeJICHUE ACCATHUHBIX npodeit. CpenHee apudMeTHIecKoe HECKOIbKUX YHCET.
Pemenue TekcTOBBIX 3aa4.

8. NHCcTpyMeHTBI A BhIUMcIeHnid U n3meperuii (17 1)

HavaneHble cBeeHMs O BBIYMCIICHUSAX Ha KalnbKynatope. IIpounentsl. OCHOBHBIE 3a1auu Ha
nporneHTsl. [lpumepsl Tabaun u quarpamm. Yrod, TpeyroibHUK. Benuunna (rpagycHast Mepa) yria.
Enununnel nsmepenus yrios. M3mepenne yrnos. Iloctpoenue yria 3ajaHHOM BEITUYHMHBIL.

9. IloBTOpenue. Pemenue 3agau (15 4)

Ilpumepnuie 6uodvl deamenvHocmu 00yHaArOUWUXCA .

— 00CyXKIeHHE pacCMaTPUBAEMbIX TOHIATHI, (POPMYTUPOBAHUE TIPABUI;

— BbIZeJIeHUE (B COOTBETCTBUM CO CIIOBECHOW HMHCTPYKIIMEH) M CIIOBECHOE O0O3HAYCHUE
n300pakEHHBIX 00BEKTOB;

— BBINOJIHEHUE Tpadudeckux padoT (IO CIOBECHOW MHCTPYKLUHU, 00pasily, [0 aHaJOTHUU U
ap.);

— BBINOJIHEHNE BBIUYMCIICHUN B YCTHOM M MUCbMEHHOM popmax;

— COCTaBIICHHE TUTaHA B 00CYX/IEHUE CII0C00a PeLIeHHs 3a1a4u;

— o0cyxaeHue u BeIBOJ (hopmyi (hopmMyIbl IyTH U Ap.), 3HAYCHUH BXOMSIINX B HEE OYKB;
HaXO0XJIeHHE TI0 (popMyIie yKa3aHHBIX JaHHbIX;

— MOCTPOEHUE JIOTHYECKUX IIETI0YEK MPH J0Ka3aTeNbCTBE U UAJOTe U Ap.

IIpumepHas TeMaTH4YeCKasi U TEPMUHOJIOTHYECKAS JT€KCHKA

Ipumepnsie crosa u cnogocouemarnus

Jlenenue, MOKa3aTEeNbCTBO, E€AMHUIBI W3MEPEHHMS, 3a/ada, W3MEpPEHHE [IMHBI CTOPOHBI,
KOOPJMHATHBIN JIy4, KOOPJUHATHI, JIy4, MHOTOYTOJIbHUK, HATypaIbHOE YHCIIO, HEPABEHCTBO, OTPE30K
(nMHA OTpe3Ka, KOHIBI OTpe3Ka), IUIOCKOCTh, MpsiMasi, paBHBIC OTPE3KH, PACCTOSHUE MEXITY
TOYKaMH, TOUKA, TPEYTOJIbHUK, IIIKaJIa.

BykBeHHas 3aMMCh BBIPAXKCHHUS, BEIYUTAEMOE, BEIYUTAHNE, HAX0XKICHUE 3HAYCHUSI, IEPUMETD,
IIOIIa/lb, PA3HOCTh, CBOWMCTBA CIIOKEHUS W BBIYUTAHUSA, CllaraeMble, CIOKEHHE, YHCIOBOE
BBIpa)KEHHUE, YHCIIOBOE PABEHCTBO.

KBagpatr, ky0, MHOXWTEIb, HAaXOXJICHHE 3HAUCHUS TIEPEMEHHOW, OCHOBAaHUE, OCTATOK,
MIPOM3BEACHNE, CMBICI BBIPAXKEHUS, PACIPEACIUTEIHHOE CBONCTBO YMHOXXCHHSI, COUYETATEIHHOE
CBOMCTBO YMHOXXEHHUS, CIIOCOO HAXOXKACHHS JEICHHS, COCO0 HAXOXIACHHUS YMHOXCHHsI, CTEICHb,
YMHOKEHUE, YACTHOE, YIIPOIIICHHE BRIPAYKEHUS, YTCHUE BBIPAKCHHIA.

Ap, BEpIIUHBI, BpEMSI, BEIUUCIICHHSI, TeKTap, TPaHU, ICUMETp, KBAJPATHBIA METpP, KUIOMETP,
KyOHM4eCKUN caHTUMETP, 00BEM KyOa, 00BEM HIDKHEW TpaHu, MapajuleeuIe]], IEpUMETp KBaapara,
MEePUMETP MPSMOYTOIbHHKA, TUIOMIAb (KBaapaTa, HIKHEH TpaHU, ITOBEPXHOCTH Ky0a, TOBEPXHOCTH
napajulesienunena,  MOpsIMOYrOJIbHUKA), HPOCTOW  CIOCOO  BBIYUCICHHUS,  HPSAMOYTOJBHBIH
napasuieNienune]l, paBHble (UTyphl, paccrosiHue, pédpa, dopmyna, popmyna miomany, dopmyna
MyTH.

Brigenenue vactu, BeIYMTaHUE IpoOeH, JeeHUE Ha YacTH, TUaMETp, APOOH C OJMHAKOBHIM
3HamMeHaTeseM, JapoOb (MpaBWIbHBIE / HENpaBUJIbHBIE APOOM), 3amUCh ApoOeH, 3HaMEeHaTelNb,
HaXOXXJCHHE 3HaueHHsI OYKBEHHOT'O BBIPAKCHMS, OOBIKHOBEHHBIE JIPOOH, pacrosiokeHue Apolei,
CIIO)KeHHue apolei, cpaBHEHHUE APOOCH, IIEHTP KPyra, YUCIUTEIb, YTCHHE TPOOECH.

Jecsatuunble npoOu, JeJeHHe [eCATUYHOM napoOM Ha HaATypalbHOE YHCIO, 3alHcCh
JECSTUUHBIX JIpo0el, 3amuch OOBIKHOBEHHOW ApoOU B BUAE NECATHUYHOM, 3allMCh MPOU3BEICHUS B
BUJEC CYMMBI, HAaXOXJCHHE JIPOOM OT YMCIIA, HAXOXKACHUE 3HAYCHHS OYKBEHHOT'O BBIPa)KEHUS,
OKpYTJIEHUE YHCeJl, MePEMECTUTEIbHBIA U COYETATEeNbHBIN 3aKOH CJIOKEHUS ACCATUYHBIX JIpoOeH,
MEPEMECTUTEIIHPHBIA M COYCTATCIBHBIM 3aKOHBI YMHOXKEHUS, MPUONMKEHHBIE 3HAYCHHUS YHCEl,
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cpeaHee apu(pMeTHYECKOe, YMHOXKEHUE AECATUYHOW ApoOM Ha HATypajbHOE YHCIO, YpaBHUBAHUE
Yrclia 3HaKOB, YTEHUE JECATUYHBIX JIpOOeii.

N3mepenue yrios, MUKpPOKaJIBKYJISITOP, HAX0XKIEHUE YaCTH OT YUCJIA, HAXOXKAECHHUE YUCIIa 110
€ro 4YacTW, II0Ka3aHWs, TOCTPOCHHE YIJIOB, TPAHCIOPTHP, YTod (TPsIMOM, TYIOH, OCTPHIN,
pa3BEPHYTHIN), YEPTEIKHBIN TPEYTOJIbHUK.

IIpumepnvie ghpa3zvl

S Gyny nepeuucisTh nepsblie 17 yncen HATYpajIbHOTO psja.

S mory (roToB) MPUBECTH MPUMEPHI IBY3HAYHBIX (TPEX3HAYHBIX, IIIECTU3HAYHBIX ) YHCEIL.

Ham mpencrout (HyXHO, cienyeT, HEOOX0AUMO) BbIOpAaTh €AMHUYHBIA OTPE30K U OTMETHTH
Ha KOOPJMHATHOM JIy4€ TOYKH, KOOPJAHHATHI KOTOPBIX ...

Otpezox AC pa3buBaeT NpsAMOYTOJILHUK Ha JBa paBHBIX TpeyroasHuka: ABC u ADC.

[Inomaae Kakaoro TpeyrojapHUKa paBHA MOJOBUHE TUIOMIAAN BCErO MPSMOYTOJIBHHKA.

KBazapaT — 3TO IpsIMOYrOJIbHUK C paBHBIMU CTOPOHAMHU.

S wmory (Xo4y, TOTOB) NPHBECTH MPHUMEPHI MPEAMETOB, KOTOpbIE HMEIOT (GopMy
IIPSIMOYTOJIBHOTO TIapaJuleIeuIe N1a.

Sl Mory OTBETHTh Ha BONPOC O TOM, CKOJIBKO pEOEp M BEPUIMH y MPSIMOYTOJIBHOTO
napajulesienunesaa.

[TpaBunbHas Apodb MeHble enuHuIbl. HempaBunsHas 1poOb OOJbIle WM paBHA €IUHUIIE.

S mory (roToB) NpUBECTU NIPUMEP YUCIOBOTO BBIPAXKEHUS U OOBSICHUTD, KaK HAUTH 3HAUEHUE
YHUCJIOBOT'O BBIPAXKEHUS.

51 Xxouy puBeCTH MpUMep OYKBEHHOTO BBIPAXKCHUSI.

MBI y3HaIHM O TOM, UTO MPOU3BEJECHUEM JIECATUYHOMN APOoOU U HATYpaJIbHOTO YHCIa HAa3bIBAIOT
CYMMY CJIaraeMbIX, Ka)/J10€ U3 KOTOPhIX PaBHO 3TOM JpoOH, a KOJUYECTBO CIAraéMbIX PaBHO 3TOMY
HaTypaJbHOMY YHUCIHY.

C 1OMOIIBI0 MHKPOKAIBKYJIATOPAa MOXHO BBITIOJIHATH pa3Hble apupMETHYECKUE ICHCTBUS:
CJI0’KE€HUE, BBIUUTAHHUE, YMHOKECHHE, JIETICHUE.

Ipumepnvie 661600061

s cuéra mpeaMeToB MPUMEHSIOT HaTypajbHbe uncia. JIroboe HaTypaabHOE YHCIO MOYKHO
3amucaTth ¢ momomnpio Aecstd mupp: or 0 go 9. Takas 3amuch 4mMcen HA3BIBACTCS JECATHYHOM.
[locnenoBaTenbHOCT BCEX HATYpaJbHBIX YHCEI — 3TO HaTypalbHbld psana. CaMoe MalleHbKOe
HaTypaJIbHOE YMCIIO — €IMHuIA. B HaTypaidbHOM psay Kaxkioe cieayrolulee uyuciao Ha 1 Oosblie
npenpiaymero. B HaTtypanbHOM psiay He ObIBaeT HaumOonbliero 4mcia, oH OeckoHeueH. [{udpa 0
03HA4YaeT OTCYTCTBHE €AWHUIl TAHHOTO pa3psaa B AecATUYHOM 3amucu umcia. [udpa 0 cayxur u
Uis 0003HAYCHMS YMCIIa «HYJIb». DTO 3HAYUT — «HHU OAHOTO». Hynb K HaTypajgbHBIM YHCIIaM HE
OTHOCSIT.

Ecin npubaBuTh K HATypaJbHOMY YHMCIY €IMHHILY, YTO TOJYYHUTCS CIEIYIOLIee 3a HUM
gucino. Yucna, KOTOpble CKJIaAbIBAIOT, HA3bIBAIOT claraeMbIMH. Yucio, moisyyaromieecss IMpu
CJI0KEHHMH ITHX YHUCEIl, — ITO CyMMa.

Bripaxkenue, cogeprxkaiiee OykBbl, Ha3bIBaeTCsl OYKBEHHBIM BbIpa)K€HHEM. ByKBBI TYyT MOTyT
o0o3HauaTh pasHble LUGPbL. Yncaa, KOTOPHIMU 3aMEHSIOT OYKBY, Ha3bIBAIOT 3HAUYEHUSMHU 3TOM
OYKBBI.

MBI 3HaeM pasHble CBOMCTBA CIIOKEHMs. BO-IIEPBBIX, NIPU NEPECTAHOBKE CIAracMbIX CymMMa
qrcesl He U3MEHSETCsA. DTO CBOMCTBO CIIOKEHUS HA3bIBAIOT MEPEMECTUTEIbHBIM. BO-BTOPBIX, 4TOOBI
npubaBUTh K YHCIY CYMMY JBYX YMCEJ], MOXKHO CHaudajia IpuOaBUTH mepBoe ciaraemoe. [lotom k
MOJIY4YCHHOM CyMMeE Haja0 NpHOAaBUTH BTOPOE cCilaraeéMoe. DTO CBOMCTBO CJIOKEHHUS HA3bIBACTCS
coyeTaTesbHbIM. B-TpeThux, OT NpubaBIeHUs HYNS YUCIIO HE U3MEHSCTCA. 3HAUUT, €CIIU NpUOaBUThH
K HYJIIO KaKO€-HUOY/b YHCII0, TO NOMYyYUTCS PUOaBIEHHOE YHCIIO.

[IpousBeneHue IByX uucelnl HE U3MEHSAETCS IPU NEPECTAHOBKE MHOXKMTENIEH. JTO CBOWCTBO
YMHO>KEHUS Ha3bIBAIOT EPEMECTUTEIbHBIM. UTOOBI YMHOXKHUTH YHCIIO HA MTPOU3BEICHHUE BYX YHCEI,
MO>KHO CHayajla yMHOXWTb €ro Ha INEpBbIi MHOXHUTENb. [I0TOM MOiIyyeHHOE NpPOM3BENEHUE HAI0
YMHOHTb Ha BTOPOI MHOKUTEJb. DTO CBOMCTBO YMHOEHUS HAa3bIBAIOT COUYETATEIbHBIM.



Jlenenne — 3TO JEHCTBHE, C IOMOILBIO KOTOPOrO IO IPOU3BEJIEHUI0O U OAHOMY W3
MHOKHTEJIEN HaxoAAT APYroil MHOXHWTENb. UWCIIO, KOTOpoe AENAT, — ATO Aenumoe. Ywucio, Ha
KOTOpO€ JEJST, — 3TO JAEIUTeNb. Pe3ynpTaT AelneHuss — 3TO yacTHOe. YacTHOE IOKa3bIBaeT, BO
CKOJIBKO pa3 JeaumMoe 0oJiblle, ueM aenutens. Hu oqHo unciio Hemb3s AeIUTh Ha HYJIb.

C nomomibto Ipodeil MOXKHO 3alMcaTh PE3YNIbTAT JIEICHUS ABYX JIIOOBIX HATypaJbHBIX YHCEIL.
Ecnu nenenue BBIMOJHSAETCS HalEJO, TO YAaCTHOE SBJISAETCA HAaTypalbHbIM yucioMm. Ecnu Haneno
pa3AeIUTh HEJlb3sl, TO YaCTHOE — 3TO APOOHOE YHUCIIO.

CMeranHas 3allUCh YUCIIA — 3TO TaKasl 3allUCh, KOTOPAsk COJNEPHKUT LEIY0 U APOOHYIO YaCTH.
JUis KpaTKOCTM BMECTO «UHUCJIO B CMEIIAHHOW 3allUCH» TOBOPAT TaK: «CMEIIAHHOE YHUCIIO».
CMernIaHHO€e YHCII0 MOXKHO MPEACTaBUTh B BUE HENPABUIBHOM JpoOH.

UroObl MpencTaBUTh CMEIIAaHHOE YHUCIO B BUAE HEMPABWIBHOW ApoOW, HAZ0 BBITOIHHUTH
ciefyromue neiicTBusa. Bo-nepBbIX, YMHOXHUTE €ro LENyK 4acTh Ha 3HaMEeHaTelb JpOOHOH 4acTH.
Bo-BTOpBIX, K TMOJY4€eHHOMY IPOU3BEACHHIO HAJ0 NPUOABUTH YHUCIMTENb JpoOHOW YacTu. B-
TPEThUX, HAJ0 3alKcaTh MOJYYCHHYI0 CYMMY YHUCIUTENEeM JpoOH, a 3HaMEHaTelb APOOHOM YacTH
HY>KHO OCTaBHUTb 0€3 H3MEHEHUSI.

Y1oObl YMHOXKHTB JECATUUHYIO Jp0oOb HAa HATypalbHOE YKCIIO, HAJ0 BBINOJHUTH CIEAYIOIINE
neiictBusi. Bo-miepBbIX, YMHOXHTD €€ Ha 3TO YHCIIO, He 00paliias BHUMaHHs Ha 3aIsITyi0. Bo-BTOPBIX,
Ha/I0 B MOJYYEHHOM IMPOU3BEICHUH OTAEIUTh 3aMATON CTOJIBKO LU(pP crpaBa, CKOJIbKO MX OTIEIIEHO
3ansaToN B A€CATUUHON 1poOu. UToOBI YMHOXUTH AecaTUUHYIO apodk Ha 10, 100, 1000 u tak nanee,
Ha/Jl0 B 3TOM JApoOM MNEpeHecTH 3amliTyl0 Ha CTOJbKO IM(p BIpaBO, CKOJBKO HYJEH CTOMT B
MHO>KUTEJIE 110CIIE EUHUILIBL.

Jig u3MepeHus IUIOMEAAeH MONb3YIOTCS TAKUMH €IMHHULAMU: KBaJApPAaTHBIM MUJUIMMETPOM,
KBaJIpaTHbIM CAHTHUMETPOM, KBaJpaTHBIM JIELIUMETPOM, KBaJpaTHbIM KuiomeTpoMm. Hampumep,
KBaJIpaTHBI METP — ITO IUIOMIAJAb KBaJgpara cO CTOPOHOW | MeTp, a KBaApaTHBIM MUJUIUMETP — 3TO
IomaAp KBajapara co cropoHoi | mummumerp. Ilnomanu nosieit u3MepsroT B rekrapax. ['ekrap —
3TO IUIOINAAb KBaapaTa co ctopoHoi 100 merpoB. Ilnomaan He6OABIINX YIACTKOB 3€MIIM U3MEPSIIOT
B apax. Ap (coTka) — romniaib KBajapara co ctTopoHoit 10 MeTpos.

6 kaacc (170 yacoB)

1. HarypaabHble unciaa. JleiicTBuA ¢ HATYpaJbHbIMH YucjaamMu (30 1)

Apudpmernueckue eHCTBUS C MHOTO3HAYHBIMH HATypalbHBIMH YHCIaMHU. YUCIIOBBIE
BBIPAXEHUSI, MOPANOK ACUCTBUH, MCIONb30BaHHE CKOOOK. OKpyIiieHHE HaTypaJIbHbIX
yucen. Jlenutenu u KpaTHble uucia; HaMOONbIIMN OOIIMK JEeTuTeNb U HauMEHbIlee
oOuiee kpaTHoe. PaznokeHue 4yucia Ha MPOCThIE MHOXUTEIH. J[eIMMOCTh CyMMBI U
npousBeneHus. JleneHue ¢ octaTkoM. Pemenne TeKCTOBbIX 3a1ay.

2. Haraspaunasi reomerpus. [Ipsavbie Ha miiockocTH (7 1)

[lepnennukynspueie npsimele. llapamiensHble npsmble. PaccrosHue Mexay AByMs
TOYKAMHM, OT TOYKHU 710 NpsiMOii. [IpuMepsl MpsMBIX B MPOCTPAHCTBE.
3. pobm (32 4)
OObIKHOBEHHas JIpo0b, OCHOBHOE CBOMCTBO ApoOH, cokpauieHue Apodeil. CpaBHeHUE U
ynopsigounBanue apodeid. CpaBHeHue U ynopsiaounBanue apodeil. OtHomenue. Jlenenne
B JJaHHOM OTHOIIeHUH. Macmtad, nponopuus. [lonstue nporenTa. Pemenne TeKCTOBBIX
3aJa4, CO JAeprKaIIKUX IpOOH U MPOLIEHTHI.
4. Harasignasi reomerpusi. Cummetpus (6 1)
OceBast cummertpusi. llentpanbHas cummerpus. [locTpoeHHe CHMMETPUYHBIX (GUTYP.
[IpakTuueckas padota «OceBasi cuMMeTpusi». CUMMETpHS B IPOCTPAHCTBE.

5. Bbipa:kenus c oykBamu (6 4)
byKBEHHBIE BBIDAKEHUS U YHMCIIOBBIEC IIOJCTAHOBKU. byKBEHHBIE PABCHCTBA, HAXOXKICHHUE
HEU3BECTHOIr0. POPMYIIBL.

6. Harasaunasi reomerpus. @urypsl Ha miiockoctu (14 4)

YUeThIpEXYroJbHUK, IPUMEpBl  4YETBIPEXYrOJNbHUKOB. M3mepenue  yrinoB. Bunsl
TpeyroiabHuKkoB. llepumerp MHoroyrosnbHuka. @opmynsl mnepuMmerpa W IUIOLIALA
IPSIMOYT OJIbHUKA.
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7. TlonoxkuTesbHbIE H OTPpULIATEIbHBIE Yncaa (40 1)

Henpie uncna. Moayne uucna. IlonoxurtensHple M OoTpuLaTenapHble yncia. CpaBHEHUE
MOJIOKUTEIBHBIX M OTPUIATENBHBIX  YHUCEN.  ApupMETHUECKHe  JIeUCTBUS C
MOJIO’KUTEBHBIMU M OTPULIATEIbHBIMU YHCIIAMHU.

8. IlpeacraBienue 1aHHBIX (6 1)

[IpssMmoyronpHas cucTemMa KOOpJAWHAT Ha TIOCKOCTH. KoopauHaThl TOYKH Ha TUIOCKOCTH.
Cronbyartbie ¥ KpyroBbIe JUarpaMMel. PerieHre TeKCTOBBIX 3a1a4, CO JepKaIINX JaHHBIE,
IPEJICTaB JICHHbIE B Ta0JIMLIAaX U HA AHarpaMMax.

9. Haraspanasi reomerpus. @urypsl B npocTpancTse (9 u)

[IpssMOoyTroNIbHBIN Tapajuienenuren, Kyo, mpusMa. FM3oOpaxeHue TPOCTPaHCTBEHHBIX
¢uryp. IIpumepsr pa3BEpTok MHOTOrpaHHUKOB. [loHATHE 00BEMA; €TUHMIIEI U3MEPEHUS
00béMa. OOBEM PAMOYTOJILHOTO TTapajuieNenuresna, kyoa, Gopmysbsl o0bEMa.

10. IToBTOpEHME, 00001IeHNE, cucTeMaTH3al A (20 4)

[loBTOpeHHE OCHOBHBIX TOHATHH M METOJOB KypcoB 5 M 6 KiaccoB 00o0OIeHue,
CHCTEMaTH3aLUs 3HAHUM.

Ilpumepnuvie 6udbl OeamenbHOCmMU OOYUAIOUIUXCA '

— 00BsICHEHUE 3HAUCHUS TIOHATUH (POPMYyITUPOBAHUE ONIPEACIICHUH);

— JI0Ka3aTeNbCTBO U OMPOBEPKEHUE C TIOMOIIBI0 KOHTPIIPUMEPOB;

— peleHne TEeKCTOBBIX 3a/1a4 apu(hMETHISCKIMH CITOCO0aMHU;

— hopmyaupOBaHKE MPABWI (B paMKaX H3yUEHHOTO);

— greHue (OpPOIMUIESCKU ¥ TPAMMATHICCKH BEPHOE) MATEMATHICCKIX 3aIHCEH;

— aHaiM3 TeKCTa 3aJaud, MepedopMyIUpOBKAa YCIOBHS, W3BJICUECHHE HEOOXOIUMOM
uH(pOpMaIUY, MOJEIHPOBAHNE YCIOBHS MPU TOMOINM BHU3YIBHBIX OMOp (CXeM, PHUCYHKOB,
peasbHBIX MPEIMETOB);

— TIOCTPOEHHUE JIOTUYECKUX IIEMOYEK PACCYKIICHUIA;

— KpUTHYECKas OIICHKa M 00OCHOBAaHHE MOJYY€HHOTO OTBETA, OCYIIECTBICHUE CAMOKOHTPOJIS;

— MPOBEJICHNUE HECIOKHBIX UCCIEAOBAaHUN — B paMKaX M3y4E€HHOTO (B T.4. C UCIOJIH30BAHUEM
KaJIbKYJIATOPa, KOMIIBIOTEPA);

— 1oa00p U NMPUBEACHUE IPUMEPOB C OIIOPON Ha COLMATBHO-ObITOBOM onbIT. U ap.

IIpumepHasi TeMaTH4YeCcKasi U TEPMUHOJIOTHYECKAS JTeKCHKA

Ilpumepuvie cnosa u cnogocouemanus

Henurenn u  kpatHble. OObIKHOBeHHble Apobu. [lpusnaku penumoctu. J[lenurens
HaTypaJbHOTO YHCJIa, KPAaTHOE HATYypaJbHOTO YHCJIA, OCTATOK, JEIMMOCTh, TIPOCTHIE M COCTABHBIC
yrcna. Pa3nokeHWe Ha MHOXXUTENH, Pa3jOKEHHE Ha MPOCThle MHOXKUTENH, OOLIUIl J1eTUTelb,
HauOONBIINKA OOIMMNA JENUTENb HATypaJbHBIX 4YHCEN. B3auMHO TpOCThIE YHWCIa, HAaUMEHBIIIEE
HATypaJIbHOE YHCIIO0, HAMMEHbIIee 00Iee KpaTHOE HATypallbHBIX yucel. UucnuTenb, 3HAMEHATEb,
OCHOBHOE€ CBOWCTBO APOOH, paBEHCTBO Apo0ei, paBHas APOOb, MEICHUE YUCIUTENS U 3HAMEHATEIIs,
COKpallleHue JApoOH, HecOoKpaTumas ApoOb, HAWUOOIBIIMNA OOWIMK JENUTeNh YHUCITUTENS W
3HameHatess. [lapsr B3aumMHO TipocThiX uncesn. OOmuii 3HaMeHaTeNb, TOTOJIHUTEILHBIC MHOKHUTEIIH,
HAaUMEHBIINN OO 3HAMEHAaTeb, HAUMEHbIIIee 00Ilee KpaTHOe 3HaMeHartess. JlecsTuuHas 1poob.
CpaBHeHMe, CIIOKEHHE U BbluMTaHUE aApoOeii. CpaBHeHHE NpoOei ¢ OJUHAKOBBIMU YUCITUTEIISIMH U
pa3HbIMH 3HaMeHatensIMu. [{pobu ¢ pa3HbIMHU 3HaMeHaTensiMu. HaxoxXaeHrne 3HauYeHUs BBIPAKEHUSI.
3agaun Ha CJIOKEHUE W BbIYMTaHWE aApoOei. Cmemannple yucna. [lepeMecTutenbHOE CBOHCTBO
CIIO)KCHHSI, COYETATeIbHOEC CBOWCTBO CJIOXKCHHS, CIIO)KCHHE IIENbIX YacTeH, CIOXKEHHE APOOHBIX
yacTei, ApoOHbIe YacTH, HEMpaBWJIbHAs ApPOOb, YKMCIOBBIE BBIPAKEHMS, YIPOILIEHUE YHCIOBBIX
BBIpQXKCHUH, OYKBCHHBIC BBIPAKEHHUS, YIPOIUICHHE OYKBEHHBIX BBIPAKEHUH. YpPaBHEHHS CO
CMEIIaHHbIMU Ynciaamu. Teopus uncen. YMHOXUTEH Apo0Ob HA HATYypaJIbHOE YHUCIIO, YMHOXKUTH APOOb
Ha 1poOb. [IpousBeaeHne uncnureneit, npon3BeaeHNe 3HaMeHaTeneid. Haxoxnenue apodu ot yucna,
YMHOXHTHh Jpo0b Ha uwucio. [IporenThl. CBOWCTBA YMHOXEHHS, PaCIpeeIUTEeIbHOE CBOMCTBO
yMHOKeHUsI. CBOMCTBA YMHOXKEHUSI OTHOCUTENLHO CIIOKeHUs. B3auMHO oOpaTtHbie yncina. JleneHue
npobu Ha ApoOb. Uucino obpatHoe nenutento. JleleHHe cMENaHHOro 4ucia Ha JIpoOb, JCICHHE
CMENIaHHBIX JIpoOeit. [IpaBuno HaxoXaeHHUs YHclia M0 JAaHHOMY 3HAYCHHIO ero Apobu. Uumcmurenb
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IpOoOHOTO BBIPAXKEHMS, 3HAMEHATEeNb JPOOHOTO BBIPAXKEHHS, YINPOIIEHHWE APOOHOTO BBIPAKEHUS.
Anrebpanyeckue npodu. HucnoBele 1 OykBeHHbIE BblpaxkeHHs. YacTHoe nByx uucen. [lponopimu,
KpaliHue 4ieHbl NPONOPLMH, CPEIHUE YJIEHBI IPONOPLMH, BEPHBIE MPONOPLMH, OCHOBHOE CBOMCTBO
MIPONOPLMY, II€PECTAHOBKA WIEHOB IIPONOPIMH, HEU3BECTHBIM ujeH mnponopuuu. IIpsmo
NPONOPLMOHATIBHBIE BEJIMYMHBI, OOpaTHO MPOIMOPILHOHAIBHBIE BEJIMYMHBL. Macmrad KapThl,
OTHOILIEHUE JUIMHBI OTPEe3Ka Ha KapTe K JJMHE OTpe3Ka Ha MECTHOCTH, JJIMHA OKPYKHOCTH, TUIOIIA b
Kpyra, map, pajuyc mapa, 11aMeTp mapa, cdepa.

Ipumepnvie ghpa3zvl

[lokaxku (HamuiM, HA30BU, HAYepTH ...); s (OH) Hamucan (HA4YEPTWI, PELIWI, CHeNal
BBIYHCIICHHS. . .).

JIro60e HaTypaabHOE YUCIIO UMEeT OECKOHEYHO MHOTO KPATHBIX.

Ecaum 3amuck HaTypanpbHOrO uucia okaH4YMBaeTcs Iudpoit 0, To 3TO YmCIO aenutcs 0e3
ocraTtka Ha 10. Ecnu 3anmuchk HaTypajgIbHOTO YHCIa OKAaHUYMBACTCS JPYroi UQPPO, TO OHO HE AETUTCS
0e3 octatka Ha 10. OcTaToOK B 3TOM Cllydae paBeH MOCAeAHEH udpe yncha.

CoxpamieHreM ApoOH Ha3bIBAIOT JIEJICHUE YUCIUTENS U 3HAMEHATEIsl Ha UX OOIIU IeNnTeNb,
OTJINYHBIA OT €IMHMIIBI.

S mnayuwica(ack) CpaBHMBaTh, CKJIaJAblBaTh M BBIUUTaTh JApoOM € OJMHAKOBBIMU
3HaMEHATEISIMU.

Korma s ymHOXas(a) 1po0b Ha HATYpaTbHOE YKCIIO, YTO CHaYaIa Ha 3TO YHCIIO ST YMHOXKMII(2)
e€ yncauTens. 3JHaMEHaTeNb 5 0cTaBUiI(a) 6€3 U3MEHEHHUS.

YacTHOe ABYX 4YMCEN Ha3bIBAlOT OTHOIIEHHEM 3TuX uuced. OTHOIIEHHME IO0Ka3bIBAaET, BO
CKOJIBKO MIEPBOE YHCIIO OOJIBIIETO BTOPOTO MJIM KaKyI0 YacTh MEPBOE YHCIIO COCTABISET OT BTOPOTO.

MBI HanuM IpaBuiia pa3MEIIEHUs YUCEN B MOIYKpPYyrax U BCTaBUJIM HEJJOCTAIOIINE YHUCTIA.

JIpoOHBIM BBIpa)KEHHEM Ha3bIBAIOT YACTHOE JBYX YHUCEN WJIHM BBIPAXXEHUH, B KOTOPOM 3HAK
neneHust 0003Ha4YeH YEPTOM.

Yucna co 3HaKOM «+» Ha3bIBAIOT MOJIOKUTEIbHBIMU.

Uucna co 3HaKOM «—» Ha3bIBalOT OTPULIATEIbHBIMHU.

[TonoxuTenpbHOE HaNPaBIEHHE OTMEYAIOT CTPEIIKOM.

KoopannaTHOH mNpsiMOM Ha3pIBalOT MPSIMYI0 C BBIOPaHHBIMH Ha HEW HAdaloM OTCUETa,
€UHUYHBIM OTPE3KOM U HAIPaBJICHUEM.

Hucno, noka3sIBarOLIEe MOJ0KEHUE TOYKU Ha NIPSIMOM, Ha3bIBalOT KOOPAUHATOM ATOW TOYKH.

[IpoTHBOMOIOKHBIMU YHCIIAMH HA3bIBAIOT JIBA YMCIIA, OTIWYAIOLIMECS APYT OT APYra TOJBKO
3HAKaMH.

LenbiMu uncaMy Ha3bIBAIOT HATYypajIbHbIE YHMCIIA, IPOTUBOIIOJIOKHBIE UM yKcia U 0.

UToOB! COKUTH 1Ba OTPULIATEIBHBIX YHCIIA CHaYala Ha/l0 CIOXKHUTh UX MOJYIU. 3aTeM Ha0
IIOCTABUTh NEPE]] NOJYUYEHHBIM YHCIOM 3HAK «—».

UTo0Bl CNOXUTH [Ba YUCIA C pa3HbIMM 3HAKaMM, HAJ0 CHadaja W3 OOJbIIEro MOIYJS
CJIara€MbIX BBIYECTh MEHBIIMH. 3aTEM HAAO0 IOCTABUTH IEpe] MOIYYEHHBIM YMCIOM 3HAK TOTrO
cJIaraeMoro, MoJlyJib KOTOPOro OoJibIIe.

UroObl MEepeMHOXUTH JBa YHCIa C Pa3HbBIMU 3HAKaMH, HAJ0 MEPEMHOXUTb MOIYJIH 3THUX
YHUCEN U MIOCTABUTH E€PE]] IOJYUYEHHBIM YUCIOM 3HAK «—».

KopHu ypaBHEHUs He WM3MEHSIOTCS, €CIM KaKoe-HUOY/Ab cllaraeMoe IMEpPEeHECTH M3 OJHOM
YaCTU YPaBHEHHUs B IPYTYIO, U3MEHUB IIPU ITOM €TI0 3HaK.

lBe  mpsmble, oOpa3yrouiye HpU  [EPEeYUCICHHUM  NpSMbIE  YIVIbI,  HA3bIBAIOT
MEePIEHIUKYJIAPHBIMU.

IIpumepnvie 66160061

Kaxxtoe 4ynciao MOKHO MPEACTaBUTh B BUJIE CYMMBI ITOJHBIX JECATKOB U eauHul. Hanpumep:
357=350+ 17,1821 = 1820 + 1. Tak xak MOJHELIE NECATKH ACIATCI HA 5, TO M BCE YMCIIO ACIHUTCI Ha
S UMb B TOM Cllydae, KOTrJa Ha 5 JIEIUTCS YUCIO €IWHHUL. DTO BO3MOXKHO TOJIBKO TOrJa, KOrja B
paspsiae equHuIl crout nudpa 0 wim 5.
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S y3Han(a) o TOM, YTO €CJM 3alKMCh HATYypaJbHOIO YyHcia okaHuuBaerca uudpoit 0, To 310
gucio aenutcs 6e3 ocratka Ha 5. Ho ecnu 3ammch yncia OKaHYMBAETCS APYrod udpoi, To 4ruciio
0e3 ocTaTka Ha 5 pa3fenuTh HEBO3MOXKHO.

S 3naro (y3Han(a), 3amoMHuiI(a), BeIydrJi(a), TTOBTOPAIO), KaK HAWTH HAWOONBIIMA OOIIMIA
JeNuTeNlb HaTypaibHbix uuced. CHauana pasfnoXXuTb MX Ha OpocTble MHOXUTenH. [lotom wu3
MHOJKUTEJIEeH, BXOASIINX B Pa3IOKEHUE OJHOTO U3 ATHX YHUCEJ, BBIYEPKHYTh T€, KOTOpPbIE HE BXOIAT
B pa3iIoKEeHUE ApYyrux uucell. Ilociie 3Toro Hy’)kHO HAaUTH MPOU3BEACHUE OCTABIINXCS MHOKUTEICH.

S monsn(a), yto HAMOOJBIIEE YHCIO, HA KOTOPOE MOXHO COKPAaTHTh JApOOb, — 3TO
HAUOOIBIINUN OOIIUI TeTUTENh €€ YNCITUTENS ¥ 3HAMECHATETIS.

S 3Haro, 4TO NI CpaBHEHUs (CIIOKEHUs, BBIYUTAHMS) ApoOeil ¢ pasHbIMU 3HAMEHATeNIMU
HaJ0 BBIIIOJHUTH cieayromue aeicTBus. CHavana HyKHO NIPUBECTH JaHHbBIE APOOU K HAUMEHBIIEMY
o0meMy 3HaMeHarento. [IoToM HyKHO CpaBHUTH (CIIOXKHUTh, BBIYECTH) TIOJYICHHBIE TPOOH.

S 3naro (nonsui(a), mpourtan(a), 3aMuily BBIBOJ O TOM), YTO HA4aJlo OTCYETA, WIM Hayajuao
KoopauHaTt, — Touka O wuzoOpakaer Hynb. Yuciao 0 He sBISETCS HU TOJOXKHUTEIbHBIM, HU
oTpuLaTeabHbIM. OHO OTIENSAET MOJOKUTEIbHBIE YUCIIa OT OTPULIATENIbHBIX.

C KOOpAMHATHOM MPSIMOM MBI BCTpEUAEMCsl Ha yPOKax MCTOPHUH, KOTJIa paboTaeM C «ICHTOU
BpemeHn». 11lkana ¢ nonoXuTeabHbIMU U OTPULIATEILHBIMU YHCIAMU U HYJIEM €CTh Y TEPMOMETPOB.

MBI npUNUTH K BBIBOJY O TOM, YTO JJISl K&KJOTO YKCIA €CTh TOJIBKO OJHO MPOTHUBOIOJIOKHOE
emy uucio. Yucno 0 mpoTUBOINOIOKHO caMoOMy cele.

S 3anmcain(a), YTO MOIY/Ib YUCIIA HE MOXET OBITh OTPHUIATENBHBIM. (I MOJOKUTEIBHOTO
yucia W JUId HyJds OH paBeH caMoMy 4ucily. J[is oOTpULIATeNpHOr0 4YuCiIa OH pPaBeH
MPOTHUBOIOI0KHOMY YKCTy. [IpOTHBOMOIOKHBIE YHCIIa HIMEIOT paBHbIe MoAyu: [— a] = [a]

A BeimonHm(a) 3aganue. [Ipyu BHINOTHEHUH 3aaHMs s paccykaan(a) Tak: yToObl pa3JenuTh
OTPHUIATENIFHOE YUCIIO Ha OTPULIATENBHOE, HAJI0 Pa3eIUTh MOAYIb ASIMMOT0 Ha MOAY/b JIETUTENS.

51 momHI0, YTO NpHU AEIEHUH HYJA Ha J000€ YMCio, HE paBHOE HYIIO, Mojlydaercs Hynb. Ha
HYJb IETUTh HENb3S.

A pemmmn(a) npumep. Ilpum pemenun s paccyxnan(a) Tak: €Ciad BbIpaXKEHUE SIBIISETCA
MPOM3BEICHUEM 4YHCIa U OJHOM MM HECKONbKUX OYKB, TO 3TO YHCIO HAa3bIBAIOT YHCIIOBBIM
KO3 (HUIIUEHTOM, WIIH TTPOCTO KOA(DHUIIUESHTOM.

Aareopa
7 kaace

Boipa:xxenus. ToxnecrBa. YpaBHeHus. (22 1)

UucoBble BEIPRXXEHUS M BBIPAXKEHUS C IEPEMEHHBIMU. 3HAUYCHHE BBIPa)KEHUSI.

ToxnaectBa. ToxxaecTBeHHbIE IPe0OpPa30BaHUS BhIPAXKEHUH.

[lonstue ypaBHEHMs U ero KopHs. JIMHelHOe ypaBHEHUE C OJJHUM HEU3BECTHBIM. PerieHue
JIMHEMHBIX YpaBHEHUH. Pelienue 3a1ad ¢ MOMOUIBI0 YPAaBHEHUM.

Cpennee apugmeTnyeckoe IBYX uucels. PerieHne NpakTHYEeCKUX 3afady C HPUMEHEHHEM
cpennero apudmeruaeckoro. CpeaHee apupMeTHIECKOE HECKOIBKUX YHUCEIT.

Pazmax u moga. MennaHa Kak CTaTHCTUYECKasl XapaKTEPUCTHKA.

@®ynkuun (11 4)

Oynkiys, obnacts onpeaencHus GyHKuU. CriocoObl 3a1aHust GYHKIUN — aHAIUTHYECKUH,
rpadudeckuii TaOMU4HBIA. Bbraucienue 3HadeHudt (Qynkumm mo dopmyne. ['paduk dyHKIUU.
[IpsiMasi mpomopuuoHaIbHOCTE U ee Tpaduk. JluneitHas ¢yHkuus U ee rpaduk. YTIOBOM
koa(urment npsamoit. Pacnonoxenue rpaduka tuHEeHHON GYHKIIUA B 3aBUCUMOCTH OT €€ YTJIOBOTO
Kod¢duimeHTa 1 CBOOOTHOTO YJICHA.

CreneHb ¢ HATYPAJIbHBIM Moka3arejem. (11 )

CreneHnb ¢ HaTypaJIbHBIM IT0OKa3aTeseM U €€ cBoiicTBa. OqHowieH. JleficTBUS ¢ OAHOWIEHAMU.
OyHKIMY y=X2, y=Xx31 ux rpaduxu.

Muorounenst (17 9)
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MHorounen. CioxXeHHe, BBIUUTAaHUE U YMHOKEHUE MHOIOWIEHOB. PaznojkeHne MHOrowieHa
Ha MHOKUTeNU. BeiHeceHne o01Iero MHOXKHTENS 32 CKOOKH, CITOCOO TPYNITUPOBKH.

®opMyJIbI COKPALIEHHOT0 YMHOKeHHsA (19 u)

KBagpar cymmbl W KBagpaT pa3HOCTH. PasHocTh kBajmpaTtoB. CymMMa M pa3HOCTh KyOOB.
[Tpumenenue GpopMys COKpAIEHHOTO YMHOXKEHUS K Pa3JIOKEHUIO HA MHOXKUTEIIH.

Cucrembl TuHeliHbIX YpaBHeHuii (16 1)

YpaBHeHHE C ABYyMs IIepeMEHHbIMU. JIMHENHOE ypaBHEHHUE ¢ IBYMs epeMeHHbIMU. [IoHATHE
CHUCTEMBbI YPABHEHUI C JBYMS NIEPEMEHHBIMU. Perienne cucteM JIByX JTUHEUHBIX YPABHEHUM C JBYMS
nepeMeHHBIMU. MeTo/bl peleHuss CUCTEM JIMHEHHBIX YpaBHEHUH - TpaUuecKuil MeToJ, METO]
CJIOKEHHMSI, METOJI TOJCTAaHOBKH. Pelenue 3a1a4 METO0OM COCTABIICHUS CUCTEM yPaBHEHUM.

[HoBTOpenue (6 4)

Ilpumepnuie 6uodvl deamenvHocmu 00y4aArOUWUXCA .

— 00bsACHEHHE 3HAYCHHUS TIOHATHIA ((HOPMYIMPOBAHUE ONPEICIICHHIA);

— JI0Ka3aTeJIbCTBO U ONPOBEPIKEHUE C MIOMOIIBIO KOHTPIIPUMEPOB;

— pelIeHue TeKCTOBBIX 3a]a4 apu(hMETHUECKUMH CIIOCOOaMUu;

— hopmynupoBaHUE PABUI (B paMKaxX WU3yYEHHOTO);

— yteHne (OpPOIMMUYECKU U TPAMMATHIECKHA BEPHOE) MAaTEMaTHUECKUX 3aIHiCeH;

— aHanM3 TeKCTa 3aJaud, NepeopMyJMpOBKa YCIOBHSA, HW3BJICUYEHHUE HEOOXOIUMOMN
MHPOpPMALIMK, MOJEIMPOBAHUE YCJIOBUS TPU TOMOIIM BHU3YaJbHBIX OMOp (CXEM, PHUCYHKOB,
peaNbHBIX MPEIMETOB);

— IIOCTPOEHUE JIOTUYECKUX LIETIOUYEK PACCYXKICHUM;

— KPUTHYECKas OLIEHKA 1 000CHOBaHME MOJYYEHHOTO OTBETA, OCYIIECTBICHNE CAMOKOHTPOJIS;

— MPOBEJICHNE HECIOKHBIX MUCCIEJOBAHUNA — B paMKaxX U3y4E€HHOTO (B T.4. C HUCIIOJIb30BaHUEM
KaJIbKYJIATOPa, KOMIIBIOTEPA);

— 1oa00p U NMPUBEACHUE TPUMEPOB C OIIOPOH Ha COLMATBHO-OBITOBOM onbIT. U ap.

IIpumepHas TeMaTH4YeCKasi 1 TEPMHHOJIOTHYECKAsI JIEKCHKA

IIpumepnvie croea u cno6ocovemanus

AnreOpanueckuil crnoco® pemeHus 3aqad, OyKBEHHas 3aluCh CBOMCTB JEHCTBUH Hal
YKCJIaMHU, BBIUMCIIEHHUSI C PALMOHAIBHBIMU YHUCIAaMH, rpaduku, IpoOb, KOMOMHATOpPHBIE 3a/ayH,
KOOpJUHAThl, KOPHU YPAaBHEHMs, MHOTOUYICHBI, MHOXXECTBA TOYEK Ha KOOPAMHATHOM IJIOCKOCTH,
MHOXKECTBa TOYEK Ha KOOPIMHATHOM NPSMOH, OOpaTHAs MPOIOPUUOHATBHOCTh, OJIHOUJICHBI,
NEPECTaHOBKH, IMpeoOpa3oBaHHE OYKBEHHBIX BBIPAXKECHUH, NPHUBEAECHUE IOAOOHBIX ClIaraeMbIX,
MIPOM3BE/ICHNE U YACTHOE CTENEHEH, MPOLEHTHI, MpsiMasi MPONOPLHUOHATIBHOCTb, PACKPBITHE CKOOOK,
pacCTOssHHE MEXAy TOYKaMHU KOOPIMHATHOW IpPsIMOM, pEIIeHHE 3aJad C IOMOIIbI ypaBHEHUH,
CBOMCTBA CTENEHU C HATYPAJbHBIM OKA3aTEJIEM, CJI0KEHUE U BHIYMTAHUE MHOTOWICHOB, CPAaBHEHHE
npo0ei, CTaTUCTUYECKHUE XapaKTEepUCTUKHU, CTEIIEHb C HATypaJIbHBIM MTOKa3aTeleM, CTENIeHb CTEIEHH!,
MPOU3BENCHUA U JpoOHM, YMHOXXEHHME OJIHOWJIeHa (MHOrOdYJeHa) Ha MHOTOYJIEH, YpaBHEHHUE,
(dbopMmyIbI KBaJpaTa CyMMBI U KBajjpaTa pa3HOCTH.

IIpumepnvie ¢ppasvi

MBI BBISICHWIN, KaKHE BEIMYMHBI HA3BIBAIOT NPSMO NPONOPLMOHATIBHBIMHU.

51 MoOry npuBECTH ITPUMEPHI IPSIMO MTPONIOPLMOHAIBHBIX BEJIUYHH.

MBpI cenanu 3anuch oo1el GopMyIibl MPsIMO MPOIOPLUOHATBHOMN 3aBUCUMOCTH.

S Mory (3aTpynHsA0Ch) chOpMyIUpOBaTh CBOMCTBO MPSIMO IMPONOPLUOHATIBHBIX BEJIUYHH.

S npusen(a) npuMep NPONOPLUH U Ha3Bajla €€ KpallHUue U CPEAHNUE BEIINYHHBI.

Mpl HaXOQWIX IUIOMIAb IPAMOYTOJIBHUKA. I 3TOr0 MBI H3MEPUIM €r0 CTOPOHBI, & IIOTOM
MEPEMHOKMIIN TIOJTyYMBLIMECS YUCIIA.

Ha pucynke w™mbl BuauMm rpaduk ¢GyHkmuu Y=rx. Ham HyXHO mocTtpouth Trpaduk,
cuMMeTpuyHblii nanHoMmy ocu Oy. Ham mpencrout 3amucate (opmynod ¢yHKIuio rpaduka,
KOTOPBII MBI TOCTPOUM.

Mpl OyzeM pematb CUCTEMY ypaBHEHHUH CIIOCOOOM MOCTaHOBKH.
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Mpl 3HaeM, 4TO CyMMa JBYX JApoOel, 3HaMeHaTesleM KOTOPBIX SBIsSETCS 4ucio 3, paBHa 4.
. 1 . .
Pa3HocTh 3THX Ipobeit paBHA 15. Hawm nmpencTonT HallTH YMCIUTENHN 3THX APOOEH.

S cocTaBumii(a) Mo pUCYHKY CUCTEMY YPaBHECHHI.

IIpumepnvie 66160061

Anrebpa TecHO cBs3aHa ¢ apudmerukoir. OHa BO3HHUKIIA B JIPEBHHUE BPEMEHA B PE3YNIbTATE
MOWCKOB OOIIMX CXEM pEIIeHUs MOXOXKuX apudmernyeckux 3anad. EcTe nBa cmocoba 3amucu
OpoOHbIX uucen. VX MOXHO 3amuchbiBaTh B BUJE AECSATUYHBIX U B BHUJIE OOBIKHOBEHHBIX IpPOOEH.
3HauUT, HY’)KHO YMETh CPaBHHMBATh YHCIIA, 3alMCaHHBIE B JII000N u3 3THx (opm. HyxkHO ymeTsh
MPOBOAMUTH BBIYMCIEHUS, €CIIM CPEeOu YHuCel, ¢ KOTOPHIMU HAJO0 BBHIMNOJIHUTH apupMeTHUYEeCKHe
JEUCTBUS, €CTh U OOBIKHOBEHHBIE, U JeCATUYHBIE NpoOu. C MOHSATHEM JpOOH CBS3aHO TOHSATHE
nmporeHTa. YToObl pemiaTh 3aJadyd Ha TPOICHTHI, HAJ0 CBOOOAHO TEPEXOAUTH OT Jpolei K
MPOIIEHTaM ¥ Ha00OPOT — OT MPOIIEHTOB K APOOSIM.

Cpennee apudmeTnyeckoe psija 4ucesl — 3TO YACTHOE OT JEJICHUS CYMMBI 3THUX YUCEN Ha UX
KOJIMYECTBO.

Mopa — 3T0 4ucyo psiza, KOTOPOE BCTPEUACTCS B 3TOM sy Yaie Bcero (Hanbosee 4acTo).

Pa3max — 3T0 OJIMH M3 CTATUCTHYECKHX TMOKa3aTeNe pa3inyus, Wi pa3opoca. IT0 pa3HOCTh
MeX1y HauOOJIBIITUM ¥ HaUMEHBIIINM 3HAU€HUSMH Psijia JaHHBIX.

dopmyna oMM npsAMoyroibHuka — S=ab. OHa BbIpakaeT COOTHOIICHHE MEXITY
IUTOMIA/IBIO S ¥ JTTHHAME CTOPOH & ¥ b. JIJIst HaX0XKAeHUs IIOIAAN TPSMOYTOJIbHIKA HAT0 H3MEPUTh
€TI0 CTOPOHBI U ICPEMHOKUTD MOJTYUUBIIHUECCA YHUCJIA.

dopmysa MyTH paBHOMEPHOTO IBHKEHUS — S=VI. OHa BbIpa)kaeT 3aBUCUMOCTh PACCTOSHUSA S
OT CKOPOCTH JBWXKCHHUS V U BpeMeHH t. DTO TJIaBHOE COOTHOIICHHE MEXKIY PACCTOSTHUEM, CKOPOCTHIO
U BpPEMEHEM JABW)XKEHHUS IO3BOJSIET MO JIOOBIM JBYM M3 YyKa3aHHBIX BEITUYMH HaWTH TPETHIO C
MMOMOUIBIO BBIYHCIICHUH.

B OpITy Kaxablii ueraoBek (pakTHUeCKH MoJb3yeTcs: (popmymnoil cTouMOocTH TOKYMKH. Jlms
3TOr0 IIEHA TOBapa YMHOXAETCS Ha KOJMYECTBO KYIUICHHOrO ToBapa. Hampumep, 1ieHa OgHOTO
KUJIOTpaMMa caxapa YMHOXAaeTcsi Ha KOJMYECTBO KYIUIEHHBIX KWiIorpaMMmoB. Eciu cTouMMocTh
MOKYIKK 0003Ha4nTh OykBOii C, 1eHy ToBapa OyKBOM ¢, a KOJIMYECTBO KYIUICHHOTO TOBapa OyKBOU
m, T0o (OpMYILy CTOUMOCTH MOKYTKH MOXHO 3amucarh Tak: C=cm.

[lpu BeMUcIeHUSX 1O (opMyaaM BMeECTO OyKB MOXKHO IIOJICTAaBIIATh pa3HbIE 4YHCIA.
Hanpumep, B ¢opmyne S=Vt BpeMs U CKOPOCTh MOTYT MEHAThCA. B 3aBHUCHUMOCTH OT 3TOro OyneT
MCHATBHCA PACCTOAHHC. Takue HU3MCHAIOMMECCA BCINYUHBI HA3bIBAIOT NMECPEMCHHBLIMH BCIMYMHAMM.
BykBbI B hopMyIie, KOTOpHIMUA OHU 0003HAYEHBI, HA3BIBAIOT MEPEMEHHBIMHU.

JIBG BCJIMYMHBI HA3bIBAIOT IMPAMO IPOMOPUOHUOHAIBHBIMU, C€CJIW IPHU YBCINYCHHUU O)IHOI\/'I nu3
HUX B HECKOJBKO pa3 JApyras YBEIMYMBAETCS BO CTOJBKO ke pa3. OOpaTHO MpOMopLHOHATHHBIMU
HAa3bIBAIOT ABC BCIIWYHWHBI, IIPU YBCINYCHUN O}IHOI7[ M3 HUX B HCCKOJIBKO pa3 Apyrasia yMCHbIIACTCA BO
CTOJIBKO K€ pa3.

a Cc a_c o

Ecin oTHOLIEHNE -~ PABHO OTHOLICHHIO — ,T0 PABEHCTBO =~ HA3BIBAIOT MPONOPLHUCH.

Korna 3amauy pemaroT anreOpanyecKuM CHOCOOOM, TO YCIOBHE 3allayd TPEXIE BCETO
NEpeBOAAT Ha S3bIK MaTeMaTHKH. [lepBBIii Imar Takoro mnepeBoja — BBEACHHWE OYKBBI IS
0003HauCHHs KaKOW-TMOO HEW3BECTHOM BEIMYHMHBI. B pe3ynbraTe mepeBojga OOBIMHO MOJTy4aeTCs
PaBEHCTBO, cojieprkalee OYKBY. DTO PaBEHCTBO HA3bIBAIOT YPABHEHHUEM.

8 kiacce (68 )
Pauuonanbubie Apodu (14 4)

Anrebpanueckas J1podb. OCHOBHOE CBOWMCTBO IpOOHM, COKpaIICHHE areOpandecKux
npob6eii. IlpuBenenue anredOpandeckux apobeld k obOmeMy 3HameHaTento. CIoKeHUe, BhIYUTAHHE
Ipobeii. (109)

YMHOKEHHUE, JIeJICHHe M BO3BEJCHHE B CTENEHb anreOpamueckux apoOeil. TokmaecTBEHHbBIC
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i
npeobpa3oBanus JIPOOHO-PALMOHANBHBIX BhIpakeHUi. DYHKIMAY=x M ee cBoiictBa. Ipadux
00paTHO# MPONMOPIMOHATILHOCTH- THIIEPOOIIa.

KBaapatnbie kopuu (14 u)

[lonsiTue  wppalMOHaNbHBIX  yuced.  Pacrmo3HaBaHWE  UPPALMOHATIBHBIX  YHCEN..
JlelicTBuTenbHble 4Hcaa. ApUPMETHYECKU KBaJgpaTHBIH KOpeHb. [loHATHE O HaXO0XIECHUH
MPUOIIDKEHHOTO  3HAYeHHMsS KBaapaTHOro KopHsa. CBoHcTBa KBaApaTHBIX KopHel.(14 )
BriHecenne MHOXUTeNS U3-TIOJI 3HAKa KOpPHS M BHECEHHE MHOMUTENS TOJ 3HaK KOpHS.
OcBOoOOX/IeHHE OT UpPPAIMOHAIBFHOCTH B 3HaMeHarene. TOXKIECTBEHHBIE —IPEeoOpa3OBaHUS
BBIPAKEHMIA, COJlepKalIUX KBaJpaTHble KOpHU. DyHKIMsA ¥ = VX | ee cBOICTBa U rpaduK.

KBaaparnbie ypaBuenus (15 )

KBanpaTtHoe ypaBHeHue. HenonHble kBagpaTHble ypaBHEHUS. JJUCKPUMUHAHT KBAJIPaTHOI'O
ypaBHeHus. @opmyna KopHel KBaapaTHoro ypaBHeHUs. Teopema Buera. Teopema, oOpaTHast
TeopeMe Buera. Penienue kBaipaTHbIX ypaBHEHUU.

JlpoGHo-parnmoHanbHbIe ypaBHEHUs. Pemenne mpocTedmmx ApoOHO-THHEHHBIX YpaBHEHUH.
Pemenne 3ana4, npuBOAAIIKMX K KBAAPATHBIM YPABHEHUSAM U IPOCTEUIIUM PAllUOHAIBHBIM
YpaBHEHUSIM.

HepaBenctBa. Cuctembl HepaBeHCTB (15 1)

YucnoBble HEPaBEHCTBA U UX CBOMCTBA. [louneHHOE CI0XKEHNE U YMHOKEHHUE YHCIOBBIX
HepaBeHCTB. [lorpemHocTs 1 TOYHOCTH MpubaxKeHus1. HepaBeHcTBo ¢ nepemenHoi. Ctporue u
HECTPOrMe HepaBeHCTBA. JINHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM. Pelienne TMHENHBIX
HEPABEHCTB.

CucreMbl HEpaBEHCTB C OAHON NIEpEMEHHON. Perenre cucteM HEpaBEHCTB C OHON
nepeMeHHol. M300paskeHue penieHus: CHCTEMbI HEPABEHCTB Ha YHCIOBOM MPsIMOiA. 3aMuCh pelieHus
CHUCTEMBI HEPABEHCTB.

CreneHb ¢ HebIM MOKa3aTeJieM. JJIeMEHThI CTATHCTHKH (5 1)

Crenenb C 1enbIM TMOKazaTeneM U ee cBoiicTBa. CrannmaptHeii Buja uucina. COop u
IPYNIIUPOBKA CTATUCTUYECKHUX JAHHBIX.

IMoBTopenne (5 u)

Ilpumepnuie 6uovl deamenvHocmu 00y4arOUWUXCA .

— 00BsICHEHHE 3HAYCHHUS TIOHATHH ((POPMYITHPOBAHUE ONIPEICIICHHIA);

— JI0Ka3aTeNbCTBO U OMPOBEPKEHUE C TIOMOIBI0 KOHTPIIPUMEPOB;

— pelIeHue TeKCTOBBIX 3a7a4 apu(hMETHUECKUMH CIIOCOOaMU;

— ¢opMynupoBaHue IpaBUil (B paMKax U3y4eHHOTO0);

— yteHne (OppOoIMHUECKH U TPAMMATHIECKH BEPHOE) MATEMAaTHIECKUX 3aINCEH;

— aHainM3 TeKCTa 3agaud, MepedopMyIMpOBKA YCIOBHUS, W3BJICUCHUE HEOOXOIUMOM
uH(bOpMallii, MOJEIUPOBAHHE YCIOBHUS MpPU IOMOIIM BHU3YAJIbHBIX ONOpP (CXEeM, PHCYHKOB,
peaNbHbBIX MPEIMETOB);

— IOCTPOEHUE JIOTUYECKUX 1IETI0UEK PACCYXKICHUM;

— KPUTHYECKas OLIEHKA 1 00OCHOBaHHE MOJIYYEHHOTO OTBETA, OCYIIECTBICHUE CAMOKOHTPOJIS;

— MPOBEJICHNE HECIOKHBIX MCCIIEOBAHUNA — B paMKaxX U3y4e€HHOTO (B T.4. C HUCIOJIb30BAaHUEM
KaJIbKYJISATOPa, KOMIIBIOTEPA);

— 1oa00p U MPHUBEACHUE TPUMEPOB C OIIOPOH Ha COLMAIbHO-ObITOBOM OnbIT. U p.

IIpumepHasi TeMaTH4YeCKasi U TEPMHHOJIOTHYECKAS JIEKCHKA

IIpumepnvie cnosa u cnosocouemanus

Anrebpanueckue IpoOH, BEPOSTHOCTb CIy4aiHOT'O COOBITHUS, BHIHECEHUE O0ILEro MHOXKUTEIS
3a CKOOKH, 3aJja4a 0 HaXO0XJIEHUU CTOPOHBI KBaJpaTa, MppallMOHAJIbHbIE YKCIia, KBaJpaTHbIE KOPHHU,
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KyOn4eckuii KOpeHb, OCHOBHOE CBOMCTBO JApoOH, NpeoOpa3oBaHHE BBIPAKEHUH, DPa3JIOKEHHE
MHOTOYJICHOB HA MHOXKHTEIHU, Pa3JIOKEHHE HAa MHOKUTEIN C MMPHUMEHEHHEM HECKOJIBKUX CIOCO0OB,
pellieHHe YpaBHEHHH C TIOMOIIbIO DPA3JIOKEHUs Ha MHOXMTENIM, CBOMCTBAa CTENEHU C LEJBIM
MoKaszaTesieM, Ciy4dailHble COOBITHSA, CJIOKE€HHE (BBIUMTAHUE) alredpandecKux ApoOeH, crmocod
IPYIIUPOBKH, CTENEHb C LEJbIM IOKa3aTteneM, Tteopema [ludaropa, ymHOKeHHe (AeieHUE)
anredpandeckux JIpoOeil, Gopmyiabl pa3HOCTH U CyMMBI Ky0OB, opMmyja pa3HOCTH KBaJpaToB,
4acTOTa U BEPOATHOCTD, YACTOTA CIIy4alfHOT'O COOBITHSI.

Ipumepnvie ghpa3zvl

MBpI 3anucany pacrpeieuTeIbHOe CBOWCTBO YMHOKEHHUS B TOM BUJIE, KaK OHO NIPUMEHSETCS
JUTSL BEIHECEHUS OOIIEr0 MHOXKUTEIIS 32 CKOOKM.

S npounran(a) popmyny Tak: cyMMa KyOOB JIBYX UMCENl paBHA MPOHM3BEICHUIO CYMMBI 3TUX
qrcell ¥ HeTIOJTHOTO KBaJipaTa UX pPa3HOCTH.

51 Ha30BYy PUEMBI, IPH MIOMOIIH KOTOPHIX MHOTOUJIEH MOKHO Pa3i0kKUTh HA MHOXKHTEIIH.

PaznoxxeHne Ha MHOXKUTENN — 3TO OCHOBHAsI 3a/1a4ya TEOPUHU MHOTOYJICHOB.

Ipumepnsie 66160061

CymecTByeT LeNblii ps NpUEMOB ISl pa3lIoKEHHsS MHOTOWIEHOB Ha MHOXHUTenu. OauH u3
TaKUX MPUEMOB — BEIHECEHHE OOIIETO MHOKHUTEINS 32 CKOOKHU. DTO MpeoOpa30oBaHKe BBHITIONHSIETCS Ha
OCHOBE pachpee/IuTeIbHOI0 CBOMCTBA — KaK M YMHOK€HHE MHOTOWIeHa Ha ogHowieH. Ho B ciydae
BBIHECEHHS 32 CKOOKH 3TO CBOWCTBO MPUMEHSETCS CIIpaBa HaJeBo.

MsI paccMOTpenH pa3Hble TPUEMBI, TIPU MOMOIIM KOTOPBIX MHOTOUJIEH MOKHO Pa3NIOKUTh Ha
MHOKUTEJIM: BBIHECEHHE OOIIET0 MHOMXHUTENS 3a CKOOKH, CIOCO0 TPYNIHUPOBKU, MPUMEHCHHE
(bopMyI COKpaIIEHHOTO YMHOXKEHUS. B CIOXKHBIX clydyasx HaJo MPUMEHSITh HECKOIbKO npuémoB. He
CYyIIECTBYET OOIIMX MpaBWJ JJISi YCTAHOBIEHHS TOTO, Kakue CIocoObl M B KaKOM MOPSAKE HaJIo
MPUMEHSITh. Takke He BCerja MOXKHO Pa3lIOKUTh MHOTOWIEH Ha MHOXUTeIH. Ho ecTh HeKoTophle
PEKOMEHIANNHU, KOTOPhIe HAaJl0 YUYUTHIBATh. ECIM MOKHO BBIHECTH 32 CKOOKH OOIIMI MHOXHTENb, TO
3TO HYXHO cjaenats. Hago mocMOTpeTh, MOXHO JIM BOCHOJIB30BAThCS KaKOW-HUOYIb (OpMYyIoii:
1) ecnu uMeeTcs ABYWICH, TO HAJI0 MPOBEPHUTH, MOXKHO JIM IPUMEHUTH (OPMYITYy Pa3HOCTH (CYyMMBI)
KyOOB, 2) eciu ecTb TpEXWIEH, TO HaJ0 MPOBEPUTH, MOKHO JIU CBEPHYTh €r0 B KBaJpaT JIBY4YICHA.
Ecim He yma€rcs mnpuMeHUTh (OPMYNBI COKPAmIEHHOTO YMHOKEHHS, TO HAJ0 IOMpoOOBaThH
UCIONB30BaTh CHocod rpynmupoBku. Korma pasznoxkeHHe Ha MHOXKHUTENIM 3aBEpIICHO, HaJo
MIPOBEPUTH MOJTYUYEHHBIH PE3YIBTAT C TIOMOIIBI0 YMHOXKCHHUSI.

9 kaacc (68 u)

YpaBHeHus u HepaBeHCTBa. KBajpaTHbie ypaBHEHUS

VYpaBHeHnus u HepaBeHCTBA. CUCTEMBl ypaBHEHHI

VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa

Oynkimn. OCHOBHBIE TTOHITHS

Oynkiun. YuciioBble GyHKIUU

O06001eHne 1 cucTeMaTru3alus U3y9eHHOTO MaTepuasa

KBagparuunas pyukumus ( 20 4)

OyHkusa, cBoicTBa (yHkiuid. OOmacTh oOnpeaeneHus, MHOXXECTBO 3HAYCHWH, HYIJIH
¢byaknuu.  IIpoMeXyTKM  3HAaKOINOCTOSIHCTBA, IPOMEXKYTKHM  BO3pacTaHusi M YOBIBaHHUS.
HawuGomnbiiee u HanMenbinee 3HaueHus. [IpeodpazoBanue rpaduka Gynkmun y=F(X) 1t moctpoeHus
rpadukoB ¢pyukimii Buga y=af(kx+b). Keagparusiit TpexusieH, pasiokeHne KBaIpaTHOTO TpexXuieHa
Ha MHOkuTenu. KBanpatuunas ¢ynkius, e€ cBoiictsa u rpaduk. Haxoxnenue Hynei KBaJIpaTHUHOM
¢bynkuuu. [Toctpoenne rpaduka kBagpaTuaHON GyHKIHH 10 ToukaM. CTerneHHast QyHKITHUSI.

YpaBHeHUs 4 HEPaABEeHCTBA ¢ 0HON nepemenHoii (20 4)

Lenbie ypaBHeHHS, 1poOHBIE ypaBHEeHUs. KBajipaTHOE HEPaBEHCTBO U €ro pelieHus. Pemenne
KBaJIpaTHBIX HepaBeHCTB. lcmonp3oBaHue CBOWMCTB U Tpaduka KBagpatuyHou (yHKIMU. Metox
MHTEpBaJIOB. PelieHue 1ensix u IpoOHO-palliOHATbHBIX HEPABEHCTB METOJOM HHTEPBAJIOB.
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YpaBHeHNsI M HEPABEHCTBA C IBYMS nepeMeHHbIMU (20 4)

VYpaBHeHHe ¢ AByMs TepeMEHHBIMH U ero rpaduk. CUCTEMbl ypaBHEHUN BTOPOW CTEICHHU.
Pemenne 3agad ¢ mOMOIIBIO CHCTEMBI YpaBHEHMM BTOpoM creneHH. HepaBeHcTBa ¢ AByMs
IIEPEMEHHBIMU U UX CHUCTEMBI.

IloBTOpenue (8 4)

Ilpumepniuie 6uodvl deamenvHocmu 00y4arOUWUXCA .

— 00bsACHEHNE 3HAYCHUS TIOHATHI (POPMYIHPOBaHUE ONPEACTICHUN);

— JI0Ka3aTeNbCTBO U ONMPOBEPKEHUE C TIOMOIIBI0 KOHTPIIPUMEPOB;

— pelIeHue TeKCTOBBIX 3a7a4 apu(hMETHUECKUMH CIIOCO0aMU;

— hopmMyaupOBaHKE MPABWII (B paMKaxX W3yYEHHOTO);

— yteHue (0ppoIMUUECKH U TPAMMATHUYECKH BEPHOE) MaTEMaTHUECKUX 3aINCEl;

— aHaiM3 TeKCTa 3aJaud, MepeopMyIHMpOBKAa YCIOBUS, W3BJICUEHUE HEOOXOIUMOM
MHPOpPMALUK, MOJEIMPOBAHUE YCIOBUS TPU TOMOIIM BU3YaJbHBIX OMOp (CXEM, PHUCYHKOB,
peabHBIX MTPEIMETOB);

— IIOCTPOEHUE JIOTUYECKUX LIETIOUYEK PACCYXKICHU;

— KpUTHYECKas OIIeHKa 1 00OCHOBaHHE MOJIyU€HHOTO OTBETA, OCYIIECTBICHUE CAMOKOHTPOJIS;

— MIPOBEJICHNE HECIIOKHBIX MUCCIEJOBAHUNA — B paMKaxX U3y4EHHOTO (B T.4. C UCIIOJIb30BAaHUEM
KaJIbKYJIATOPa, KOMIBIOTEPA);

— mo00p ¥ MpHUBEICHHE TPUMEPOB C OTIOPOI HA COIUATIEHO-OBITOBOM OnbIT. U 1p.

IIpumepHasi TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JTeKCHKA

Ilpumepuvie cnoea u cnogocouemanus

['paduk nuHEMHOrO ypaBHEHHS C ABYMSI IEPEMEHHBIMH, Ipaduk QyHKIUU, NEHCTBUTEIbHbIC
quclla, 10Ka3aTeIbCTBO HEPABEHCTB, 33Ja4l Ha KOOPAMHATHOM MJIOCKOCTH, KBaJApaTHbIE ypaBHEHUS,
TUHeHas (YHKUUS, JUHEHHOE YpaBHEHHE C JABYMS IEPEMEHHBIMH, JMHEHHbIE HEPAaBEHCTBA,
HEMOJIHbIE KBAJpaTHbIE YpPaBHEHHS, HEPABEHCTBA, pa3JIOKEHUWE KBAaJApaTHOTrO TpEXWIEHa Ha
MHOKUTENIM, pEIICHUE 3a7ad C TOMOIIbI0 CHCTEM YpaBHEHUH, pEIICHHE CHCTEM YypaBHEHUI
CTIIOCOOOM TIOACTAaHOBKH (CJIOXKEHHs ), C TOYHOCTBIO J0..., CBOMICTBa HEPABEHCTB, CBOMCTBA (DYHKIHNH,
CUCTEMBbI YpaBHEHH, CIOXKHBIE IKCIIEPUMEHTHI, (hOpMYyiia KOpHEH KBaApaTHOTO YpPaBHEHHSI, YTCHHE
rpaduKoB.

Ipumepnvie ghpa3zvl

Oyukuus f Ha3pBaeTCsl BO3pacTaloNIC HAa MHOXeCTBE X, €Cld OOJblIeMy 3HAYCHHUIO
apryMeHTa COOTBETCTBYET OoJIblliee 3HaYeHHE (DYHKIUU.

Ecnm Ha Bcel obmactu onpeneneHust (pyHKIHS BO3pacTaeT, TO €€ Ha3bIBAIOT BO3PACTAIOIICH
¢byHkuueil, a ecnu yobiBaeT — T0 yObIBaromien pyHKIuEH.

OYHKINIO, B3pacTAIOIIyI0 HA MHOKECTBE X WJIM YOBIBAIOLIYI0 HA MHOXECTBE X, HAa3bIBAIOT
MOHOTOHHOHM (pyHKIMEH Ha MHOKecTBE X.

Ham nHyXHO yKa3aTh 00JIacTh ompeneiacHuss U 00JacTh 3HaUYCHWM (YHKIWUUA. MBI TOJDKHBI
HAWTU TPOMEXKYTKH, Ha KOTOphIX (yHkuus f yObIBaer, Bo3pacTaeT M COXpaHSET MOCTOSHHOE
3HAuYEHUE.

S roro(a) (Mory, He MOTY, 3aTPYAHSAIOCH, XOUY) JOKa3aTh: €ClU Y€THas (PYHKIHUSI MOHOTOHHA
Ha TMOJIOXKUTEILHOW 4acTH OOJacTH OIpejAesieHUs, TO OHAa HMMEET IMPOTHUBOIOJOKHBIM XapakTep
MOHOTOHHOCTH Ha OTPULIATEIILHON YaCTH 00JIaCTH OIIpEeIICHUs.

Me1 chopMynupoBaIl ONpeAeICHIEe BO3pacTarONIe u yobiBaromeld GyHKIUA Ha MHOKECTBE
X. HaM HY>XHO NpUBECTH IPUMEPBI BO3paCTaIOLIeH 1 yObIBatoIen GyHKINH.

S Mory OOBSICHUTH, B 4YEM COCTOUT OCOOCHHOCTh rpaduka 4ETHOW (YHKIIMA W TPUBECTH
pUMepbl YETHON U HEUETHON PYHKIUH.

Sl roToB(a) OTBETUTH HA BOMPOC O TOM, Kakas (DYHKIMsS HAa3bIBACTCS OTPAHUYCHHOW U
HEOI'PaHUYEHHOM.

S 3aTpyAHSIIOCH MPUBECTU IPUMEPHI (PYHKIIUU, OTPAaHUYCHHON CHU3Y.

Ipumepnvie 66160061
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@yukuus f HazpIBaeTCst Bo3pacTaronield Ha MHOXKECTBE X, €CIIM IS JIOOBIX JBYX 3HAYCHUH
aprymenTa X1 u X2 MHOXkecTBa X, Takux, 4to X2 > X1, BbImonHseTcss HepaBeHcTBO f(X2) > f(x1).
®yukuus T Ha3biBaeTCs yObIBarOIEH Ha MHOXKECTBE X, €CIIM IS JFOOBIX JBYX 3HAYCHHI apryMeHTa
X1 1 X2 MHOXecTBa X, TaKuX, 4To X2 > X1, BeinonHseTcs HepaBencTro f(x2) < f(x1).

Mpbl 3HaeM HEKOTOpblE CBOWCTBA MOHOTOHHBIX (GYHKIUI. MOHOTOHHAsE (QYHKIUS Kaxaoe
CBOE 3HaYCHHE NMPHUHUMACT JIMIIb NPH OAHOM 3HaueHuH aprymenTa. Ecim dynkius y=Ff(X) sBusercs
Bo3pacraromieii (yoOwiBaromieii), To ¢yakius Yy=—f(X) sBasercs yObIBaromiel (BO3pacTaromiei).
CymMa faByX Bo3pacTalomux (yHKIMHA sBIsSETCS Bo3pacTarouieid (yHKuued, a cymMma JBYX
yObIBaromux (QyHKIMH ABIsseTcs yowiBaromiei ¢pynkuueii. Eciau 06e dynkiuu f u g Bo3pacraromme
win o6e yosiBarorue, To Gyukiusa @(x)= f(g(x)) — Bospacraromas ¢yukiust. Eciu dynkuus y=Ff(x)

1
MOHOTOHHA Ha MHOXeCTBe X H COXpaHACT Ha 3TOM MHOXCCTBC 3HAK, TO (1)YHKI_[I/I$I g(X):@ Ha

MHOXECTBE X MMEET MPOTUBOIIOJIOKHBIA XapaKTep MOHOTOHHOCTH.
Oyukius T HaspBaeTcs 4yétHoM, ecnu ans oboro X € D(f) BepHo pasenctso f(—x)=f(x).
Oyuxrwst T HaspiBaeTcst HeUéTHOM, ecu s rodoro X € D(F) BepHo pasenctBo f(—x)= —f(x).

10 kanacce (136 4)
KsagpaTnunas pynkoms (30 1)

OyHkuUsa, cBoicTBa (yHKIUA. OOMacTh ONpeaencHus, MHOXXECTBO 3HAYCHHWH, HYIH
¢ynkuuu. IIpoMexyTkn 3HaKOIOCTOSHCTBA, IPOMEXYTKH BO3pacTaHus U yobiBaHMs. Hanbonbiee u
HavMeHbllee 3HaueHus. [IpeoOpa3oBanue rpaduka QyHkumu y=f(X) mams moctpoeHus rpadukoB
¢ynkimii Buma y=af(kx+b). KsagpaTHblii TpexwieH, pa3iokeHHE KBaJpaTHOTO TpeXwieHa Ha
MHOXHTeNH. KBagpatuunas ¢ynkuus, e€ cBoiictBa u rpaduk. HaxoxxaeHue Hynel KBaJIpaTU4HOM
¢ynkuuu. [Tocrpoenue rpadurka kBagpaTHuHON GyHKIMU MO ToukaM. CTeneHHas (pyHKLUS.

YpaBHeHUsI 1 HEPABEHCTBA ¢ OHOI mepeMeHHoI (35 1)

Lenble ypaBHEHUS, 1poOHbIE ypaBHEHU. KBaipaTHOE HEPABEHCTBO U €ro pelleHus. Pemenue
KBaJIpaTHBIX HEpaBeHCTB. lcmonp3oBaHWe CBOWCTB M Tpaduka KBagpatuyHOW (yHKIUH. Meton
MHTepBaJIOB. PerieHne nenbix U ApoOHO-pallMOHATBHBIX HEPABEHCTB METOAOM MHTEPBAJIOB.

YpaBHeHNs] M HEPABEHCTBA C ABYMS NlepeMeHHbIMU (35 4)

VYpaBHeHHE ¢ IABYMS IEepeMEHHbIMH U ero rpaguk. CucTemMbl ypaBHEHUN BTOPOW CTEMEHH.
Pemenne 3agad ¢ NOMOLIBIO CHCTEMBI YpaBHEHMM BTOpOM creneHH. HepaBeHcTBa ¢ AByMs
MIEPEMEHHBIMU U UX CUCTEMBI.

Iporpeccun (20 4)

Yucnosas MIOCJIEI0BATEIBHOCTD. ITpumepsr YHCIIOBBIX MIOCJIEJOBATEIILHOCTEH.
Apudmernueckas nporpeccust u ee cBorctBa. @opmylibl N-ro YjieHa U CyMMbl N HEPBBIX YJICHOB
apupMeTHUeCKO mporpeccuu. I'eoMmerprudeckas nporpeccus u ee cBorcTBa. @opMyisl N-ro 4yieHa u
CYMMBI N MEPBBIX YJIEHOB reOMETpUUYECKOl mporpeccuu. beckoHeuHo yObIBarolias reoMeTpuiecKas
IIPOrpecCHsl.

IloBTOpenue (16 4)

Ilpumepnuie 6uovt OeamenbHoCmu 0OYUAIOUIUXCA '

— 00BsSICHEHUE 3HAYCHUS TTOHATUH ((POPMYITUPOBAHKE OTIPEICIICHHN );

— JIOKA3aTeNCTBO M OMPOBEPIKEHUE C MTOMOIIBIO KOHTPIPUMEPOB;

— peleHne TeKCTOBBIX 3a/1a4 apuMETHIECKUMH CITOCO0aMH;

— GopmynupoBaHue MpaBui (B paMKax U3y4eHHOTO);

— yreHue (OpPo3MUIECKU U TPAMMATHIECKH BEPHOE) MaTEMAaTHUYECKHUX 3aIHUCeH;

— aHamM3 TeKCTa 3aJadd, NepeOopMyMpOBKa YCIOBHSA, W3BJICUECHHUE HEOOXOIMMOMN
uHbOpMallii, MOJEIUPOBAHHE YCIOBHS MPU TMOMOIIM BHU3YAIBHBIX OMOpP (CXeM, PHUCYHKOB,
peajbHBIX MTPEMETOB);

— MOCTPOEHUE JIOTHYECKUX IIETIOYEK PACCYKIACHUIA;

19



— KPUTHYECKas OLIEHKa 1 000CHOBaHHE MOJTYYEHHOTO OTBETA, OCYIIECTBICHNE CAMOKOHTPOJIS;

— MPOBEJIEHNE HECIOKHBIX MCCIIEOBAHUNA — B paMKaxX U3y4e€HHOTO (B T.4. C HUCIOJIb30BAaHUEM
KaJIbKYJISTOPa, KOMIIBIOTEPA);

— o100 ¥ MPHUBEJICHUE TPUMEPOB C ONOPO Ha COIMAIBHO-OBITOBOM OMBIT. U 11p.

IIpumepHas TeMaTHYeCKAs M TEPMUHOJIOTMYECKAsI JIEKCHKA

IIpumepnvie cnosa u cnogocouemanus

ApugpmeTrueckasi mporpeccusi, BEpOsITHOCTb, BEIOOPOUHBIE HCCIEIOBAHUS, T€OMETPHYUECKas
Iporpeccusi, TUCTOrpaMMa, TIpapUuUecKoe HCCIEJAOBAaHUE YypaBHEHMs, HMHTEPBAJIBHBIA psf,
KBaJpaTu4Has (YyHKLUS, KBaJpaTHbIe HEPaBEHCTBa, Mapadosa, mapaboyions, MPOUEHTHI (IPOCThIE,
CJIO’KHBIE), MPOTHO3, PALMOHAJIbHbIE BBIPA)KEHUsS, CUCTEMbl YPAaBHEHHH, CHCTEMbl YpaBHEHUI ¢
IBYMSI TIE€PEMEHHBIMHU, CTaTUCTHKA, CTATUCTHUYECKOE OLIEHHUBAHME, YpaBHEHHE (Lejible, APOOHBIE),
XapaKTepUCTHKa pa3dpoca, YUCIOBBIE TOCIEA0BATENILHOCTH.

Ipumepnvie ghpaszvi

S Mory OOBSCHWTHL Ha MpHMepe, Kak MOCTpouTh Tpaduk ¢yHkuuu Y=f(—x) u rpaduk
¢ynkmu y= —f(—x), 3nas rpaduk pynkmmn y=f(x).

51 Mmory 060CHOBaTh, KaK BBIMONHsAETCS mocTpoenune rpadukos Gpyukimu g=If(x)l u g=f(Ixl).

HaMm HyXHO HalTH KO>((HIMEHTH KBaJpaTH4HON (yHKIMM Y=ax2+ bx + ¢, 3Hasf, 4TO €&
rpaduk npoxoauTt uepes Touku A (0;2), B (2;0), C (3;8).

Mpbl pemanu ypaBHEHHsS C OJHOW IepecMeHOW, o0e YacTH KOTOpBIX OBbUTM IENbIMU
BhIpa)XEHUSAMH. Takue ypaBHEHHS HA3bIBAIOTCS LEIBIMHI YPAaBHEHUSIMHU.

51 Mmory/3aTpyaHstock/He MOry c(OpMyIupoBaTh OINpe/eieHUe JTUHEHHOr0 HEpaBeHCTBA C
IBYMS TIEPEMEHHBIMH U TIPUBECTH TIPUMEPBI.

51 Mory/3aTpyAHsIOCh/HE MOTY OTBETHTh Ha BOIPOC O TOM, Kakyl (UIYpy HpeaCcTaBisieT
MHOYECTBO TOUEK KOOPAMHATHOH INIOCKOCTH, KOOPAWHATHI KOTOPBIX — PEIICHHUS CUCTEMbI IMHEHHBIX
HEPaBEHCTB.

S Mory naTte ompeneneHne Bo3pacTaromiei (yObIBaroIIe) MOCIe0BaTeIbBHOCTH U MPUBECTH
IPUMEPBI.

S xouy copMyIHpPOBATH MPUHIIAIT MATEMATHUECKOW WHITYKITHH.

S1 MOTy OTBETHTbH Ha BOIIPOC O TOM, B KaKUX MPOMEXYTKaX TPUTOHOMETpUUecKHe (hyHKIMU
NPUHUMAIOT TTOJIOKUTEIFHBIC 3HAUCHHS, @ B KAKUX — OTPHUIIATEIbHBIC 3HAYCHHSI.

Sl Mory OOBSICHHUTB, YTO Ha3bIBaeTCs MEpHOAOM (YHKUIMU U Ha3BaThb OCHOBHOM INepHOA
Ka)KJ0W TPUTOHOMETPUYECKON PYHKIINH.

3HaHWEe 3aKOHOB TPHUIOHOMETPHYECKMX (YHKIMM TOMOraeT pemaTh MpoCcTeuIme
TPUTOHOMETPUUYECKUE YPAaBHEHMsI, YPAaBHEHHs, B KOTOPBIX IOJ 3HAKOM TPUTOHOMETPHUUYECKUX
byHKIUH copeprkaTcs IepeMeHHBIE.

IIpumepnvie 66160061

DyHKIMIO, KOTOPYIO MOKHO 3a1aTh (opMmysioi Buma y=ax2+ bx + c, rme a# 0, Ha3bIBarOT
KBaJpaTUYHON (hyHKIIHEH.

JTio6yro kBagpaTHuHylo QyHKIMIO Y=ax2+ bx + ¢ MokHO 3a1aTh (opMynoi Buma y=a(X—
m)2+n.

PaccMoTpuM BaskHOE CBOMCTBO mapabouibl. [Ipu BpamieHnn BOKPYT OCH CUMMETPHUH Mapabdosa
onuceiBaeT ¢urypy — mnapabosous. Ecnu BHYTpeHHIOIO NOBEpPXHOCTh Napabononaa crienaTh
3epKaJbHOW U HANpPaBUTh HA HEeE IMyYOK JIydeH, MapauieIbHBIX OCH, TO OTPakKEHHBIE JTydn cOOepyTCs
B O/IHOH TOuke — ¢okyce. Ecnau napabonnueckoe 3epkano HanpaBuTh Ha CoJHIle, TO TeMIlepaTrypa B
(okyce OKakeTCs TaKOM BBICOKOM, YTO MOKHO Oy/IeT paciuiaBUTh MeTaul. Eciau MCTOYHUK cBeTa
IOMECTUTh B (oKyce, TO OTpakEHHBIE OT 3€pKalbHOM NOBEPXHOCTM Mapaboyonja JIy4u
OKa3bIBAlOTCS HANPABJIECHHBIMM [ApAJUIEIbBHO €ro0 OCHM M HE pacceuBarOTCs. OTO CBOMCTBO
UCHOJIb3YyeTCsl IPH N3TOTOBJICHUH MTPOKEKTOPOB U aBTOMOOMIIBHBIX (ap.

Yrobsl moctpouth rpaduk dynknmu y=If(x)l, ecnu usBecten rpadux Qynkipm y=f(x),
HYXXHO MMOCTaBHTh Ha MECTE Ty €ro 4acth, rjae f(x)=0, 1 CHMMETPUYHO 0TOOPA3UTh OTHOCHUTEIHHO
OCH X JPYTyIo ero yacThb, rae f(x) )<O0.
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Yrobsl moctpouth rpaduk dyskumu Y=If(x)l, ecnium mzBecten rpadux Qynkimm y=f(x),
HY)KHO OCTaBUTh Ha MeCTe Ty 4acTh rpaduka QyHkuuud Y=f(x), KOTOpas COOTBETCTBYET
HEOTPUIIATENILHOM YacTu obnactu onpeneneHus Gynkuuu y=Ff(x). OTpa3uB 3Ty 4acTb CHMMETPUYHO
OTHOCHUTEJIBHO OCH Y, MOJIy4UM JAPYIYyI0 4acTh rpaduka, COOTBETCTBYIOUIYIO OTPULATEIbHON 4acTH
00J1acTH OnpeAeTIeHHS.

Llenoe ypaBHEHHME C OAHON MEPEMEHHON — ATO YpaBHEHHUE, JIEBAs U MIpaBasi 4aCTH KOTOPOTO —
LIEJIbIE BBIPAKEHUS.

Ilpn pemieHnu 3agauu Mbl INPUMEHMIM TpaHUUECKHil crocoO peleHHs CUCTEMBI JBYX
ypaBHEHHH ¢ IByMs nepeMeHHbIMU. OH COCTOUT B TOM, YTO CTPOST TpaduKu 00OUX YpaBHEHUH H
HaxOJIUT KOOPAMHATHI OOMIMX TOYeK ATuX rpaduxoB. Ho rpaduueckuii cocod mo3BOISET HAWTH
pelIeHre CUCTEMBI TOJIBKO MPUOIHKEHHO.

JIroOyro cucteMy JBYX JIMHEMHBIX ypaBHEHHMH C JBYMs IEPEMEHHBIMH MOYKHO PEILIMTh
CIIOCOOOM TIO/ICTAHOBKHM MJIM CIOCOOOM ciloxeHus. Ho mo-apyroMy NpOHCXOJUT C CHCTEMaMH
ypaBHEHUH OoJiee BRICOKUX cTerneHel. [ HuX HeT o0mmx croco6oB perieHus. JIUmb HeKoTophie 13
HUX MOYXHO PEIIUThH CIIOCOOOM TIOJICTAHOBKHU MJTH CITIOCOOOM CIIOKEHHS.

[TocremoBaTeTbHOCTh, B KOTOPOW KaXKIbI TOCISAYIOIIMN UieH OOJIbIIe MPeAbIIyIIero,
Ha3bIBacTCs Bo3pacTarouei. I[locienoBareabHOCTb, B KOTOPON KayKAbI MOCIEAYIOIINI YJIEH MEHbIIIE
IPEbIIYIIEro, Ha3bIBaeTCs yObIBAIOILEH.

[TocnenoBarenbHOCTD (aN) Ha3bIBAETCSI OTPAHUYEHHON CBEPXY, €CIIN CYLIECTBYET TAKOE YNCIIO
m, 4o an < M npwu Jrodom N.

[locnenoBarenbHOCTD (8N) Ha3BIBAETCSI OTPAHUYEHHON CHU3Y, €CIIM CYIIECTBYET TaKO€ YHCIIO
p, 9To an = p mpu 1r0dom N.

[TocnenoBarenbHOCTh, OrpaHUYEHHAss CBEPXYy M CHHU3Y, Ha3bIBae€TCsl OrPAHUYEHHOU
MIOCJIEIOBATENBHOCTHIO.

Kaxnplii wieH apupmMeTndyeckod Nporpeccuy, HayuHas CO BTOPOIO, SIBISETCS CPEIHUM
apru(METHIECKUM TMPEIBITYIIETO U TOCIEAYIOIETO YICHOB.

OyHKIMA ¢ 06nacTbio ompezeneHuss X W o0jacTbio 3HaYyeHUH Y Ha3bIBaeTCsl 0OpaTHMOIA,
eclii 00paTHOE el COOTBETCTBUE MEXKTy MHOKECTBOM Y U MHOKECTBOM X — ()yHKIIHSL.

Ecmu ¢ynkius f oOpatuma, To oOpaTHOE el COOTBETCTBUE HA3bIBAOT (DYHKIMEH, 00OpaTHOU
¢bynkiuu f.

KoneuHoe MHOXECTBO, B KOTOPOM YCTaHOBJEH HOPSAOK €ro 3J€MEHTOB, Ha3bIBAlOT
IIEPECTAHOBKOM.

I'eomerpus
7 kaacc (68 4)
HavanabHble reomerpuueckne ceeaenus (11 u)

Hauvanwsubie nousatus mianumerpun. ['eomerpuueckue purypsl. Touka, npsmas. [lorstue
0 paBeHcTBe puryp. Otpe3ok. PaBeHCTBO oTpe3koB. JimnHa oTpe3ka u ee cBoicTBa. YToi. Bumgs
yrioB. PaBeHcTBO yriioB. BemnunmHa yriia U ee CBOWCTBA. buccexkrpuca yriia U €€ CBOWCTBA.
CMexHbIE U BEPTUKAJIBHBIE YIJIBI U UX CBOMCTBA. [lepnenquKysipHbple IpsMBbIE.

Tpeyroasuuku (14 4)

TpeyrosbHuk. CBOWCTBA paBHBIX TPEYroJbHUKOB. [IpU3HaKu paBeHCTBAa TPEYroOJbHUKOB.
[lepnienaukynsp K npsmMoil. Menuransl, OMCCEKTPUCHI U BBICOTHI TPEYroJibHUKA. PaBHOOEApEHHBIM
TPEYroJabHUK M  ero cBoWcTBa. lIpAMOYronbHBIM, OCTPOYTOJBHBIM, TYIOYIOJIbHBIN
TpEyrojJbHUKH. BHemHue yrisl TpeyroiapHuka. OCHOBHBIE 3aJjaud HA MOCTPOECHHUE C MOMOUIBIO
nupKyis u nuHerku. [loctpoenue 6uccektpuckl yria. [loctpoenue nepneHauKyIsipa K IpsamMoil.
ITocTpoeHue TpeyroyJbHUKA 110 TPEM CTOPOHAM.

IMapanuaenbHble npsambie (12 1)

[Ipu3Haku mnapaiebHOCTH MNpPSMBIX. AKCHOMa IapajuledbHbIX HpsMbiX. CBoiicTBa
NapajulebHbIX MPSIMBIX.
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CooTHOLIEHHSI MeKIY CTOPOHAMH M yIJIaMH TPeyrojabHuKa (20 4)

CymMa yrioB TpeyrosnbHuKa. COOTHOLIEHHUSI MEXKIY CTOPOHAMHU M YIJIaMH TPEYIOJbHUKA.
HepaBenctBo tpeyronpHuka. HekoTopeie CBOMCTBAa MPSIMOYTOJBHBIX TPEyroJbHUKOB. [Ipn3Haku
PaBEHCTBA NMPSIMOYIOJIBHBIX TPEYTOJIBHUKOB. PaccTosgHMe OT ToUkHM 0 npsAMoi. PaccrosiHue mexny
NapajuleIbHBIMU NPSAMBIMU. 3a1a4M HA IIOCTPOECHHUE.

IHoBTopenue (11 4)

Ilpumepniuie 6uodvl deamenvHocmu 00y4arOUWUXCA .

— KOMMEHTHpOBaHME (pa3bsCHEHHME) 3HAUCHHsS] OCBAMBAEMbIX MOHATHH; (OPMYIHpOBaHUE
OTIpe/ICIICHUM;

— M300pakeHHWe M paclo3HaBaHME H3y4aeMbIX (HUIyp Ha depTexax; pelIeHue 3ajad,
CBSI3aHHBIX C ATUMH (PUTypamu;

— GopMyIMpOBKa U JTI0OKa3aTEIBCTBO TEOPEM;

— peleHue 3a7a4 B COOTBETCTBUU C COAECPKAHUEM OCBAaMBAEMbIX TEMAaTUYECKUX paznenon. U
zp.

IIpumepHasi TeMaTH4YecKasi U TEPMUHOJIOTHYECKAS JTeKCHKA

Ilpumepnvie cnosa u cnogocouemarnus

Akcruoma TapajuIeNbHBIX NPSIMbBIX, OMCCEKTPUCHI, BHICOTHI TPEYroJIbHHWKA, U3MEpPEHUe, JIyd,
MacmTaOHas JMHEWKa, MEeIuaHbl, OTPE30K, NapajuleJbHbIe IpsMble, MNEPBbIA (BTOPOW, TpPETU)
MIPU3HAK PABEHCTBA TPEYTrOJIbHUKOB, MPU3HAKH MApaIENbHOCTH JIBYX MPSAMBIX, IEPIEHAUKYISIPHBIE
IpsiIMble, IOCTPOEHUE TPEYroJIbHUKA 10 TPEM 3JIEMEHTaM, IpsiMasi, PSIMOYTOJIbHbIE TPEYTOJIbHUKH,
COOTHOIICHUS] MEKy CTOPOHAMU U YIJIAMU TPEYrOJIbHUKA, CPABHEHUE, CyMMa YIJI0B TPEYrOJIbHUKA,
TPEYTOJIbHUK, YTOJI.

Ipumepuvie ghpazvl

Uepes mo0bie ABE TOYKU MOYKHO MTPOBECTU MPSIMYIO, HO TOJIBKO OJHY.

A naueptuin(a) npsamyro u otMeTi(a) Ha Helt Touku A u B. Ceifuac ¢ momolp0 MacTadHoMi
nuHerkn s otMedy Toukd C u D tak, uToOb1 Touka B Obuta cepenunoit orpeska AC, a Touka D —
cepenuHoi otpeska BC.

Cuauvana Mbl HauepTuM mnpsimyio AB. [lotom mpu momornu MacmTaOHOW JTUHEWKH OTMEPUM
Ha 3Toi npsiMol Touky C — Takyro, 4uto AC=2 cM. Janbllie Mbl ONPENEINM, CKOJIBKO TaKUX TOUYEK
MOXHO OTMETUTH Ha npsimoil AB.

IIpumepnvie 66160061

['eomeTpus — 3T0 0JHA U3 caMbIX JpeBHUX HayK. OHa BO3HUKIA eml€ a0 Hamei 3pel. ClIoBO
«reoMeTpHsl» B IIEPEBOAEC C TIPEUECKOro s3blKa O3HA4yaeT «3emieMepue». Takoe Ha3BaHUE
OOBSICHSIETCS TEM, YTO 3apOXKJACHHE TEeOMETPUU OBbUIO CBA3aHO C Pa3HBIMU H3MEPUTEIbHBIMU
pabotamMu. DT pabOTHl BBIOJIHSIM TNPH Pa3METKE 3€METbHBIX YYacTKOB, MPOBEIACHUU JIOPOT,
CTPOUTENBCTBE 3/IaHUN U JIPYTHX COOpPYX EHU. B pesynbraTe Takod IeSITEIbHOCTH MOSABUIUCH U
IIOCTETIEHHO HaKaIUIMBAJIUCh pa3HbIe MPaBUila, KOTOPBIE CBA3aHbl C TEOMETPUUIECKUMHU U3MEPEHUSIMHU
U MocTpoeHusiMUu. TakuM 00pa3oM, reOMEeTpHUsl BO3SHHUKIA HA OCHOBE NMPAKTUYECKOM JeATEITbHOCTH
mozael. B nanpheiimem oHa chopMupoBaack Kak caMOCTOSITeNIbHAs HayKa. DTa HayKa 3aHHMaeTcs
M3YYEHHEM Fe€OMETPHUUECKUX Uryp.

VYron — 3T0 reomerpuyeckas ¢urypa. OHa COCTOUT M3 TOYKH U JIBYX JIy4ei, HCXOIAIINX U3
3TOM TOYKHU. JIydn — 3TO CTOpOHBI yria, a X o0Iee Ha4yajao — 3TO BepUINHA.

Cpenu mpeaMeToB, KOTOPhIE HAC OKPYXKAlOT, MHOTO OJJMHAKOBBIX. Y HUX OJMHAKOBas (opma,
OJIMHAKOBBIE pa3Mepbl. Hampumep, ABa OQMHAKOBBIX KapaHJalla, JBE OAWHAKOBBIE TETpaau, IBa
OJMHAKOBBIX 3epkayia. B reomerpum naBe (UTypbl, KOTOpBIE HMEIOT OJIWHAKOBYIO (GopMy U
OJIMHAKOBBIE pa3MEpPbl, HA3bIBAIOT PABHBIMHU.

Jlnst u3MepeHnst OTPE3KOB U HAXOXKIECHUSI PACCTOSIHUM HA IPAKTUKE UCIIOJIB3YIOT Pa3IMYHbIC
€IUHULBl U3MepeHnid. MeTp — 3TO cTaHIapTHas MEXIyHApoAHas €IWHHLA u3MepeHus. B ogHoM
metpe 100 cantumerpoB. B onHom cantumerpe 10 muummerpos. Ilpu usmepenun HeOonbLINX
paccTOsIHUN, HampuUMep, MEXIy TOYKaMH Ha JUCTe Oymaru, 3a €IWHUIly U3MEpPEHHUs MPUHHUMAIOT
CaHTUMETp WM MuuinMeTp. PaccrositHue Mexay mpenaMeraMu B KOMHATE HM3MEpPSIIOT B METpax.
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PaccrosiHne Mexly HAceNIEHHBIMU MYHKTAMH H3MEPSAIOT B KUJIoMmeTpax. Mcnonb3yroTcss U apyrue
eauHULBEl n3Mepenus. Hanpumep, nennMerp, Mopckast MUIS.

OTtMmetum Jr00BIE TPU TOYKH, KOTOpBbIE HE Jie)KaT Ha oaHoi mnpamoil. CoequHMM HX
orpe3kamu. [lomydum reomeTpudeckyro Gurypy. 3To TpeyrojdbHUK. TpH OTMEUEHHBIE TOYKH — ITO
BepIIMHbL. OTpE3KH — 3TO CTOPOHBI TpeyrojbHuka. CyMMma JUIMH TpEX CTOPOH TpPEYroJIbHUKA
Ha3bIBACTCS €T0 HepI/IMeTpOM. HBa TprrO.]'H)HI/IKa MOXHO HAa3BaThb paBHBIMI/I, €ClIn nUX MOXKXHO
COBMECTUThH HaoxeHueM. Kakaplil U3 3TUX TPEYroJbHUKOB MOKHO HAJIOKUTh Ha APYroil Tak, 4yTo
OHM TIOJTHOCTBIO COBMECTSTCS. DTO 3HAYUT, YTO IMOMAPHO COBMECTSTCS WX BEPIIMHBI U CTOPOHBI.
TaK)Ke HOHapHO COBMECCTATCA H yTJIBI 9TUX TpeyTO.HBHI/IKOB. COOTBGTCTBGHHO, €CJIn JIBa
TPEYroJIbHUKA PaBHBI, TO 3JIEMEHTHI (YIJIBl U CTOPOHBI) OJHOTO TPEYrOJbHUKA PaBHBI dJIEMEHTaM
APYroro TpPEyrojbHUKA. 3HAYMUT, PAaBEHCTBO JIBYX TpPEYTOJIBHUKOB MOXXHO YCTaHOBUTbH, HE
HaKJIaJIbIBast OJIMH TPEYTrOJIbHUK Ha JPYTOH, a TOJIBKO CpaBHUBAsI HEKOTOPHIC WX DJIEMEHTHI.

B martemaTuke Kaxkmoe YTBEP)KIEHHE, CIPABEIIMBOCTH KOTOPOTO YCTAHABIMBAETCS IpPHU
MOMOIIM PACCYKJICHHM, Ha3bIBAIOT TeOpeMoM. PaccyXneHus Ha3bIBalOTCS J0KAa3aTeIbCTBOM
TEOPEMBI.

8 ki1ace

YeTbIpEXyroapHUKN

Teopema daneca u TeopeMa 0 IPOMOPIHOHATBLHBIX OTPE3Kax, MOI00HBIE TPEYTOJIbHUKU

[Tnomans. HaxoxaeHue miomaaei TpeyroabHUKOB M1 MHOTOYTOJIBHBIX Guryp. [Inomann
o 00HBIX puryp

Teopema I[Iudaropa u Havana TpUroHOMETPUU

OO6o01IeHre U CUCTeMAaTH3aIHs U3YICHHOTO MaTepuaia

Ilpumepnuie 6uodvl deamenvHocmu 00y4arOUWUXCA .

— KOMMEHTHpOBaHHE (pa3bsiCHEHHE) 3HAUCHHsS OCBAMBACMBIX MOHATHI; (HOPMYIHpPOBAHUE
OIPEACIICHUN;

— M300paXeHNE M pacrio3HaBaHKUe N3ydaeMbIX (UTYp Ha YepTeKax;

— GopMyIIMpOBKa U I0OKa3aTENBCTBO TEOPEM;

— pelIeHKE 3a/1a4 B COOTBETCTBUM C COJIEP’KAHUEM OCBAaMBAEMBIX TEMAaTHUECKHUX pa3aenos. 1
zp.

IIpumepHasi TeMaTH4YecKasi  TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepnvie crnoea u cnogocouemarus

Bepmmnbl 10MaHOM, 3B€Hbsl IOMaHOM, KBaJpaT, MHOTOYTOJIbHUKH, OIpeieleHre MOJ00HbIX
TPEYrOJIbHUKOB, MapajljIesiorpaMM, ILIOWAaAb (MHOTOYrOJIbHHMKA, MapajljiesorpaMMa, TPEYrolbHUKA,
Tpamneuuu), Mo I00HbIE TPEYTONbHUKH, MPU3HAKU MOA00US TPEYrOJIbHUKOB, MPSIMOYTOJIBHUK, pOMO,
CME)KHBIE OTPE3KH, COOTHOLIEHHUS MEXAy CTOPOHAMM M yrjaMH IpPSIMOYTOJIBHOTO TPEYrOJbHUKA,
TeopeMa, Teopema [ludaropa, Tpanerusi, 4eTbIPEXYTrOJbHUKH.

Ipumepnvie ghpaszvi

ME1 3HaeMm, 4TO IepuMeTp mnapauiesorpamMma paBeH 48 cM. Ham Hy)XHO HaWTH CTOpPOHBI
napasuienorpaMma, eciu 1) ogHa cTopoHa Ha 3 ¢M 0oJblle Jpyroi, 2) pa3HOCTh JBYX CTOPOH paBHA
7 cMm, 3) oHA M3 CTOPOH B J1Ba pasa Oouibliie Apyroi. byaem pemats 3amaqy.

Msl Oynem J0Ka3blBaTh TeOpeMy / NMPUCTYNMHMM K JOKa3aTeIbCTBY TEOPEMbI / JTOKaXeM
TeopeMy / HaM MPEACTOUT A0Ka3aTh TEOPEMY.

Mp! Ha3BaIM NEPBBIN (BTOPOIl, TpeTHil) MpU3HAK 110100US TPEYTOIbHUKOB.

MBI paccMOTpenu pUCYHOK, HA KOTOPOM M300paKEH MHOIOYTOJbHUK. DTOT MHOTOYTOJbHHUK
BBIITYKJIbIM, IOTOMY YTO OH JIEXKUT [0 OHY CTOPOHY OT Ka)KIOHM IIPSMOM, IIPOXOIAIIEH Yepe3 JBE ero
COCEJHUE BEPLIMHBI.

IIpumepHuie 66160001

Otpe3kn, M3 KOTOPBIX COCTaBI€HA JIOMAaHas, HAa3bIBAIOTCS €€ 3BEHbAMH. KOHIBI 3THX
OTPE3KOB — BEPIIKHBI JIoMaHOH. CymMMma JJIMH BCEX 3BE€HbEB HA3bIBACTCS JIJIMHOM JIOMaHOM.
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Ecnn HecMmexHblE 3BEHBS 3aMKHYTOW JIOMaHOW HE MMEIOT OOLIMX TOYEK, TO 3Ta JIOMaHas
HA3bIBAETCS MHOTOYIOJIbHUKOM. 3BEHbs JOMAHON HA3bIBAIOTCS CTOPOHAMU MHOIOYTOJIbHUKA. J[nrHa
JIOMAaHOH Ha3bIBAE€TCS IEPUMETPOM MHOIOYTI'OJIbHUKA.

JIBe BEpIIMHBI MHOTOYI'OJIbHUKA, IPUHAMJIEKAIINE OAHON CTOPOHE, HA3bIBAIOTCS COCEIHUMH.
OTpe30K, KOTOPBIH COeANHSAET JIBE JII00bIE HECOCETHUE BEPIINHBI — 3TO IUArOHAIb MHOTOYTOJIbHHUKA.

JIt060ii MHOTOYTOJIBHHMK pa3lieiseT MIOCKOCTh Ha ABe YyacTu. OJIHa YacTh — 3TO BHYTPEHHSIS
00J1aCTh MHOTOYTOJIbHUKA, a JIPyrasi — BHEIIHSS.

MHOroyrojapHUK Ha3bIBA€TCSl BBIIYKIIBIM, €CIM OH JICKHUT II0 OJHY CTOPOHY OT KaKIOU
IIPSIMOY, MPOXOAIIEH Yepe3 ABE €r0 COCETHUE BEPIIUHBL.

Kaxaplii 4eThIpEXYroibHUK UMEET 4 BEepIIUHbI, 4 CTOPOHBI U 2 TUAroHaNd. J[Be HECMeXHbIE
CTOPOHBI YETHIPEXYIOJbHUKA HA3BIBAIOTCS MPOTUBONOJIOKHBIMU. [IBE BEPLIMHBI, HE SBISIIOLIMECA
COCEJIHUMH, TOKE€ HAa3bIBAIOTCS MPOTHUBOMNOJIOKHBIMHU. UeTBIpEXYrOIbHUKHM OBIBAIOT BBINMYKIbIE U
HeBbIyKible. Kaxngas [auaroHanab BBITYKIOIO UETBIPEXYTrOJbHMKA pas3fesseT €ero Ha JBa
TpeyroiapHuka. OqHa U3 IUAaroHajaed HEBBITYKIOrO YEThIPEXYTOJIbHUKA TAK)KE pa3lelsieT €ro Ha JBa
TPEYroJIbHUKA.

[TapamnenorpaMm — 3TO 4YETBIPEXYTOJIBHUK, Y KOTOPOTO IPOTHUBOIOJIOKHBIE CTOPOHBI
[OMApHO  MapajyienbHbl. B mapamienorpaMMe  IPOTUBONOJOXHBIE CTOPOHBI  pPaBHBI U
IIPOTUBOIOJIOXKHBIE YIIy paBHbl. JlMaroHanu mnapajienorpaMMa TOYKOW IIEPECEUEHHUs NENATCS
ITOTIOJIAM.

Tpanenns — 3TO YETBIPEXYTOJIBHUK, Y KOTOPOT'O JBE CTOPOHBI NapajuIEbHbL, a ABE APYTUe HE
napajuienbHbl. [lapamienbHble CTOPOHBI Tpaneuuu — 3TO €€ OCHOBAaHHWs, a JBE JPyrue CTOPOHBI
Ha3bIBalOTCA OOKOBBIMU. Tparnerus Ha3bIBaeTCs paBHOOEAPEHHOM, eciii €€ OOKOBbIE CTOPOHBI PABHBI.
Tpanenus, oMH U3 YIIIOB KOTOPOU MIPSAMOM, HA3BIBAETCA MPSAMOYTOJIbHOM.

PaBHbBIE NPAMOYTrOJIBHMKM HMMEIOT PaBHBIE ILIOIIAAW. EcCiiM MHOrOYroJIbHUK COCTaBIIEH W3
HECKOJIbKUX MHOTOYI'OJIbHUKOB, TO €ro IUIOLIAJb paBHA CYMME IUIOIIAJEH 3TUX MHOTOYTOJIbHHUKOB.
IInomanp kBazpaTa paBHa KBaJgpaTy €ro CTOPOHBI.

[Inomanp npsIMOYroibHUKA paBHA MIPOU3BEACHHIO €TO CMEXHBIX CTOPOH.

Ecnu xBagpat ogHONW CTOPOHBI TPEYTOJIBHUKA PaBEH CyMME KBaJIpaTOB ABYX APYI'MX CTODPOH,
TO TPEYrOJBHUK MPSIMOYTOJIBHEIN. DTO Teopema, oOpaTHas Teopeme [Tudaropa.

Ecnn nBa yria oqHOro TpeyrojbHUKa COOTBETCTBEHHO PABHBI JBYM YIJIaM JPYroro, TO TaKue
TPEYroJIbHUKHU MOJ00HBI. DTO MEPBbII NPU3HAK MOA00US TPEYroJbHUKOB.

Ecnin aBe CTOpOHBI OJHOTO TPEYrOJIbHMKA MPONOPLHUOHAIBHBI JIBYM CTOPOHaM JApYyroro
TPEYroJbHUKA U YIJIbl, 3aKJIIOUYEHHBIE MEXKIY STUMHU CTOPOHAMU PaBHBL, TO TAKUE TPEYrOJIbHUKH
10100HBL. DTO BTOPOH MPU3HAK MOA00HS TPEYrOJbHUKOB.

Ecnu cTopoHBI 0JTHOTO TPEYTroNbHUKA MPONOPLHUOHAIBHBI TPEM CTOPOHAM JIPYroro, TO TaKHhe
TPEYTOJIbHUKH MO00HBI. DTO TPETHUl MPU3HAK MOA00MS TPEyroJIbHUKOB.

9 kanace

VYribl B OKpyKHOCTU. BrincaHHbIe U ONKCaHHBIE YETHIPEXYroyibHUKU. KacarenbHble K
okpyxHocTH. Kacanue okpyxHocTER

Tpuronomerpusi. TeopeMbl KOCHHYCOB U CUHYCOB. PellieHre TpeyrojibHUKOB

[IpeoOpazoBanue nogo6ust. MeTpuueckue COOTHOIICHUS B OKPYXHOCTH

Bexkrtopsl

O06o001enre U cucTeMaTu3alus U3y4eHHOr0 MaTepuaa

Ilpumepniuie 6uodvl deamenvHocmu 00y4arOUWUXCA.

— ¢opMynupOBaHUE ONPEACIICHUI 1 HIUTFOCTPUPOBAHNE OCBAMBACMBIX MMOHSTHH;

— ¢opMyIUpPOBKaA U JOKA3aTEIbCTBO TEOPEM;

— BBIBeIeHHE (HOpMYIT;

— pelleHHe TeOMETPUYECKHX 3a/Jad B COOTBETCTBUHM C COJEP’KaHHEM OCBAaMBAEMBIX
TeMaTU4YeCKuX paznenos. U ap.

I[IpumepHasi TeMaTH4YecKasi H TEPMUHOJIOTHYECKAsI JIEKCHKA
Ilpumepnvie cnoea u cnogocouemanus
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Buccekrpuca, BeKTOp (HEKOJUIMHEAPHBIN BEKTOP), KacaTeiabHas K OKPY>KHOCTH, KOOPAMHATHI
BEKTOpa, KO3()PUIMEHTHI pa3iiokKeHUs, METOJ KOOPAMHAT, OKPYXHOCTh (BIIMCaHHAs, OMHCAHHAs),
IIPUMEHEHHUE BEKTOPOB K PELICHUIO 3a]a4, IPOCTEHIINE 3aayd B KOOPAMHATAX, CUHYC (KOCHHYC,
TaHI'€HC, KOTAHI€HC) YIJla, pajuyc, CKaJspHOE IMPOU3BEJCHHUE BEKTOPOB, CIIOKEHHE (BBHIYUTAHUE)
BEKTOPOB, COOTHOILLEHUS MEXIY CTOPOHAMU U yIjaMH TPEYroJIbHUKA, CPEIHSs JIMHUS Tpaleluy,
TOYKAa KacaHus, yriibl (LIEHTpaJbHble, BIUCAHHbIE), YMHOKEHHUE BEKTOpAa Ha YHUCJO, YpaBHEHUE,
YEThIPE 3aMEYaTENbHbBIE TOUKU TPEYTOJIbHUKA.

Ipumepnvie ghpa3zvl

Mpl 10Ka3anu, 4To IpsMasi 1 OKPYKHOCTh MOT'YT UMETh OJIHY WJIU JIBE OOIME TOUYKU U MOTYT
HE UMETHh HU OJJHOU OOIIEN TOYKH.

Jloka)xeM TeopeMy O CBOMCTBE KacaTeIbHON K OKPYKHOCTH (O CpEAHEN IMHUM TpaIeLH).

Teneps Mbl OymeM T0Ka3bIBaTh TEOPEMY, OOpPaTHYIO TEOpPEME O CBOMCTBE KacaTeJIbHOU —
IIPU3HAK KacaTeJIbHOM.

Ham mpenctout noka3aTh, YTO NEPHEHAMKYISAP, MPOBEACHHBIM M3 KaKOW-HUOYIb TOYKHU
OKPY>KHOCTH K IMaMETpPY, — 3TO CPEJHEE NPONOPLUOHATIBHOE ISl OTPE3KOB, HA KOTOPbIE OCHOBAHHE
MEPIEHIUKYIISPA JETUT TUAMETP.

Ilpumepnvie 61600061

Ecam paccTossHME OT LIEHTpa OKPYKHOCTH /10 NPSAMOW PaBHO PAIUYCy OKPYKHOCTH, TO
npsiMasi M OKPY)KHOCTb HMMEIOT TOJIBKO OAHY oOuryt0o Touky. Ecinum paccrosHue OT IieHTpa
OKPY>KHOCTH JI0 MPsIMOii O0JIbIe paguyca OKPY>KHOCTH, TO MPsAMasi U OKPYKHOCTh HE UMEIOT OOLINX
TOYEK.

[Tpsmasi, uMeromas ¢ OKpyHOCTh. TONbKO OAHY OOIIYIO0 TOYKY, HA3bIBAETCS KacaTelIbHOM K
OKpY>KHOCTH. VX 00111ast TOUKa Ha3bIBAETCS TOUKOM KacaHUsI MPSIMON U OKPY>KHOCTH.

KacarenbHast K OKpYKHOCTH NMEPIIEHIUKYJIIPHA K panycCy, IPOBEIEHHOMY B TOUKY KaCaHUs.

OTtpe3kn KacaTeabHBIX K OKPYXKHOCTH, IpPOBEAEHHBIE W3 OJHOM TOYKH, paBHbl. OHH
COCTABJISIFOT PaBHBIE YIJIBI C IPSIMOM, TPOXOASAIIECH uepe3 3Ty TOUKY U LIEHTP OKPY>KHOCTH.

Eciu mpsimas npoxoauT dYepe3 KOHEL pajaudyca, JIeKallMid Ha OKpPYKHOCTH, U
MEePIEHIUKYIISIPHA K 3TOMY PaJInyCy, TO OHA SBIISIETCS KacaTeJIbHOM.

Jlyra Ha3bIBaeTCsl MOITYOKpPYKHOCTBIO, €CIIM OTPE30K, COCOUHSIONINI €€ KOHIIbI, SBISETCS
TUAaMETPOM OKPY>KHOCTH.

Brniucannslii yrosn u3MepsieTcs NoJOBUHOM IYTH, HA KOTOPYIO OH OMUPAETCS.

Kaxxnas Touka OuccekTpucy Hepa3BEPHYTOrO yria paBHOyajeHa OT ero ctopoH. O6partHo:
KaKaas Touka, Jekallas BHYTPU yrjia M paBHOyNaJEHHass OT CTOPOH YyIJjla, JIEKHUT Ha €ro

OuccekTpuce.
OTpe30K, A KOTOPOTro yKa3aHO, Kakas M3 €ro IPaHUYHBIX TOUYEK CUYMTACTCS HadajaoM, a
Kakas — KOHIIOM, HA3bIBACTCSA HAMPABJICHHBIM OTPE3KOM, WJIM BEKTOPOM. BeKTOphl MOTyT

WCTIOJIB30BATHCS ISl PEIICHHSI TEOMETPUIECKUX 331249 U IOKA3aTeIbCTBA TEOPEM.
Cpenssisi TUHUS Tpamelud — 3TO OTPE30K, COCAMHSAIOMIUN CepelruHbl €€ OOKOBBIX CTOPOH.
CpG}IHfIH JIMHUA TPAanCuu mnmapajujicjibHa OCHOBAHUAM U paBHA UX IMOJTYCYMMC.
Ha miockoctr m000if BEKTOP MOKHO pasNOKUTh MO JABYM JaHHBIM HEKOJIMHEAPHBIM
BekTopaM. KoadurimeHnTsl pazioxeHus: mpu 3TOM ONPEISISI0TCS €IMHCTBEHHBIM 00pa3oM.

10 knace
JlexapTOBBI KOOPJMHATHI Ha MJIOCKOCTH
[IpaBunbHBIE MHOTOYTOJIHUKU. JIJIMHA OKPY>KHOCTH U ILJIOLIaAb Kpyra. Beruncnenue
Iomaaen
JIBMKEeHUS TIOCKOCTH
[ToBTopenue, 00001IEHNE, CUCTEMATU3ALM U3YYEHHOTO MaTeprasa
Ilpumepnuie 6uodvl deamenvHocmu 00yHarOUWUXCA .
— GopMyIIupoBaHHE ONPEACTICHUN;
— ¢opMynUpPOBKA U JJOKA3aTEIbCTBO TEOPEM;
— BBIBeIeHHE (OPMYIT U MIX HCIIOJIb30BaHKE ISl BEIYUCIICHUIA;
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— u300pakeHNe U pacro3HaBaHUe HA PUCYHKaxX MPU3MBI, apajuiesenunena, UIMHIpa, mapa
u ap.;

— PpEIIEHHE TeOMETPUYECKMX 3aJad B COOTBETCTBUHM C COJEP/KAHUEM OCBAaMBAEMBIX
TeMaTU4YecKux paznenos. U ap.

IIpumepHas TeMaTH4YeCKasi H TEPMHUHOJIOTHYECKAS JTEKCHKA

IIpumepnvie cnosa u cnosocovemanus

BbeInykiblii MHOTOYTOJIBHUK, IpagycHas Mepa AYTH, JJWHA OKPYKHOCTH, AYyra CEKTopa,
KPYrOoBOM CErMEHT, MHOI'OI'DAaHHHMKH, OTOOpa)K€HUE IUIOCKOCTH Ha ce0sl, MapajulebHbIi IepeHoc,
IUIoHIalb Kpyra, IJIoaab KpyroBoro CeKTopa, Miolaab paBHOOEIPEHHOTO TPEYTOJIbHUKA, [IOBOPOT,
IIPABWIBHBIM MHOTOYTOJIBHUK, CTEPEOMETPHS, TEJIa U TIOBEPXHOCTH BPALICHMSI, XOPAA.

IIpumepHnvie gppasvl

[TprMepsI IPaBUIIBHBIX MHOTOYT'OJIBHUKOB — 3TO PABHOCTOPOHHUH TPEYTOJBHUK U KBaJaparT.

S Mory pokaszaTh, 4YTO CEpeIWHHBIC MEPIEeHAMKYIAPHl K JIOOBIM JBYM CTOpPOHAM
MPaBUIBHOTO MHOTOYTOJIbHUKA JINOO NEpeceKaroTcsl, MO0 COBMAIAIOT.

S nokazan(a), 4TO HpsAMBIE, CoAEpKaIlue OUCCEKTPUCH JIOOBIX IBYX YIJIOB NPaBHIBLHOTO
MPSIMOYTOJIBHHKA, JITMOO TIEPECEKAIOTCS, JINOO COBMAIAOT.

S wmory chopmymupoBaTh M J0Ka3aTb TeOpeMy 00 OKpPYKHOCTH, OIHCAaHHOH OKOJIO
IIPABHJIBHOTO MHOT'OYTOJIBHUKA.

S mory chopmMynHpoBaTh U JJ0Ka3aTh TeopeMy 00 OKPY)KHOCTH, BIFCAHHOW B MPABUIIbHBIN
MHOTOYT'OJIbHUK.

51 Mory BbIBeCTH (BBIBEJ, OYAY BBIBOAUTE) (POPMYITY JUIsl BRIYHUCIICHHUS TUIOMIAAN TPABUIIBHOTO
MHOT'OYI'OJIbHUKA 4€pe3 €ro NEPUMETP U paJnyC BIIMCAHHON OKPYKHOCTH.

51 Mory BbIBeCTH (BBIBEIN, OYAY BHIBOAUTH) (POPMYITY /Il BEIYUCICHUS UTMHBI OKPY>KHOCTH.

Sl Mory OOBSICHMTH, YTO TAaKO€ KPYroBOH CEKTOp U BBIBECTH (OPMYNy JUIsl BBIUYUCIICHUS
IUIOUIAIU KPYTOBOTO CEKTOpA.

IIpumepnvie 66160061

[IpaBUIBHBII MHOTOYTOJIBHUK — 3TO BBINTYKJIbI MHOIOYI'OJIBHHK. Y HErO BCE YIJIbl PaBHBI U
BCE CTOPOHBI paBHbI. OKOJIO IPABUJIBHOTO MHOTOYTIOJIbHUKA MOKHO OIUCATh OKPY>KHOCTb, U IIPUTOM
TOJBKO OAHY. B 111000# mpaBMIBHBIE MHOTOYTOJBHHUK MOXKHO BIUCATh OKPY)KHOCTb, U TIPUTOM
TOJIBKO OJIHY.

KpyroBoii cermeHT — 3T0 uyacTh Kkpyra. OHa orpaHuyeHa Iyroid OKpPYKHOCTH M XOPIOH,
COEIIMHSAIONIEH KOHLBI 3ToN nyru. Ecim rpagycHas Mepa nyru mensiie 180 rpagycos, TO Iuiomanb
CErMEHTa MOXXHO HaTH, BBIYUTAs U3 IUIOMIAJIN CEKTOpa IJIOLAAb PaBHOOEAPEHHOTO TPEYTOIbHUKA,
CTOPOHAaMHU KOTOPOTO ABJIAIOTCA [1BA PaJUyCca U XOpJa CETMEHTA.

KpyroBoii cexktop — 3710 yacth Kkpyra. OHa orpaHuuyeHa Iyrod M ABYMS paguycaMu,
COEIMHSAIOLMMH KOHIIBI AYI'M C LIEHTPOM Kpyra. /lyra, KoTopas OrpaHHYMBAaET CEKTOP, HA3bIBAETCS
JyTOU CEKTOpa.

Mpbl npUIUIM K BBIBOJY O TOM, YTO OCEBasi CUMMETPHUS — 3TO OTOOpa’keHHE IIOCKOCTH Ha
ceos.

BaxxHoe CBOMCTBO OCEBOl CHMMETpPUHM — 3TO OTOOpaKEHHE IIOCKOCTH Ha cebs, KOTOpoe
COXPAHSET PACCTOSIHUS MEKY TOUKAMHU.

CrepeomeTpust — 3TO pazziesl reoMeTpun. B HEM n3ydarorces cBoiicTBa (UTyp B IPOCTPAHCTBE.
CnoBO «cTepeoMeTpus» MPOUCXOIUT OT TPEYECKUX CIOB «CTEpeo» U «MeTpeor. «Crepeo» — 310
3HAYUT OOBEMHBIN, TPOCTPAHCTBEHHBIH, a METPEO — U3MEPSATH.

[lapannenenumnen — 3To YeThIPEXYroibHas pu3Ma. E€ ocHOBaHus — napauienorpammel. Bee
LIECTh I'paHEel MapajulesIeuIIela — 3TO MapajulesiorpaMMsl. Eciiu napaenenunen npsMou, To ecTb
ero OOKOBble pEOpa MEPIECHAUKYISIPHBI K IIOCKOCTSIM OCHOBAaHWW, TO OOKOBBIE TpaHU —
IIPSIMOYTOJIBHUKH. Eciu jke U OCHOBaHMSAMH IPSIMOTO MapajulesIeNUIea CIIyKaT IpsIMOYTOJIbHUKHY,
TO 3TOT NapajuiesienuIe]l — NPAMOYTOJIbHBIN. Jlnaronanu napauiesorpamma nepecekarorcs. Toukoi
[IEpECEYCHUs] OHM JEIATCA nornojaM. Takoe ke CBOMCTBO y IHMAaroHaJIey MapajulelIeluIe1a: YeTbIpe
IUaroHaJIxA NapajuleIeuela IEPECEKA0TCA B OHOM TOUKE U IEJATCS 9TOM TOUKOM MOIoJIaMm.
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BepOSITHOCTl) H CTATUCTHKA
7 kiace

[IpencraBnenue JaHHBIX

OnucarenbHasi CTaTUCTUKA

Cryuvaiinast '3MEHUYUBOCTh

Beenenue B Teopuro rpados

BeposiTHOCTB 1 4acToTa CIIy4ailHOrO COOBITHS

O06o001eHne U cucTeMaTru3alys U3y9eHHOTO MaTepuasa

Ilpumepnuie 6udbt OesamenbHoOCmMU OOYUAIOUIUXCA '

— KOMMEHTHPOBAHUE MPEJCTOAIINX JEHCTBUH;

— U3BJICYCHNUE MH(POPMALIMHU/TaHHBIX;

— ¢opMynupOBaHUE IIEMOYEK JOTHUECKUX PACCYKIACHHUH U Ap.

IIpumepHasi TeMaTH4YeCKasi U TEPMUHOJIOTHYECKAS JT€KCHKA

Ipumepusie crnosa u cnogocouemanus

Huarpamma (cronmbukoBasi (crombuaTas), Kpyromas), Tpaduk, TaOiuIa, OMNHCATENbHAS
CTAaTUCTUKA, CpenHee apudMeTnueckoe, MeauaHa, pa3max, Tpad, BepmmHa, pedpo, CTENEHb
BEPIINHBI, 00X0/ rpada (3WIepoB MyTh), CAyIalHBINA SKCTIEPUMEHT (OTIBIT), CTydaifHOE COOBITHE.

8 kiacc
[ToBTOpEHUE
OmnucareabHas CcTaTUCTUKA. PaccenBaHMe JaHHBIX
MHoxecTBa

BeposiTHOCTB ciTy4aifHOTO COOBITHS

O060011eH1e U cCUCTeMaTH3allMs U3YYeHHOTO MaTepuaa

Ilpumepnuie 6udbl OeamenbHOCmMU 0OYUAIOUUXCA '

— KOMMEHTHPOBAHUE MPEACTOSAIINX ACHCTBUIA;

— U3BJICYCHNE MH(POPMALINHU/TaHHBIX;

— ¢opMynupoBaHUE IEMOYEK JOTHUECKUX PACCYKIACHHUH U Ap.

IIpumepHasi TeMaTH4YecKasi  TEPMUHOJIOTHYECKAS JTEKCHKA

Ilpumepnvie crnosa u cnogocouemanus

Jucnepcusi, MHOXKECTBO, 2JIEMEHT MHOXKECTBA, IOJJMHOKECTBO, ONEpaIK HaJl MHOXXECTBAMHU
(oObenuHeHue, mepeceveHne, J0MoIHEHUE ), IePEeMECTUTEIHLHOE CBOMCTBO, COUETAaTeIbHOE CBOWCTBO,
pacrpeaeuTeIbHOE CBOMCTBO, CBOMCTBO BKITIOUEHHS, CTAHIAPTHOE OTKIIOHEHHE YHCIOBBIX HAOOPOB,
cilyyaitHble COOBITHS, BEPOSITHOCTH COOBITHIH, CITydailHbII BHIOOD.

9 kanace

[ToBTOpenune

Beenenue B Teoputo rpadoB

Crny4aiiapie COOBITHS

DneMeHThl KOMOMHATOPUKH

O06001eHne 1 cucTeMaTr3alus U3y9eHHOTO0 MaTepuasa

Ilpumepnuie 6udbt OeamenbHocmu 00OYUAIOUIUXCA '

— KOMMEHTHPOBAHUE MPEJCTOAIINX JECHCTBUM;

— U3BJICYCHNE UH(POPMALIMHU/TaHHBIX;

— ¢opMynupOBaHUE IIEMOYEK JOTMUECKUX PACCYKACHHUH U Ap.

IIpumepHasi TeMaTH4YeCKasi U TEPMHUHOJIOTHYECKAS JIEKCHKA

Ilpumepusie crosa u cnogocouemanus
OObenuHeHne COOBITHIA, TIepecedeHre COOBITUN, HECOBMECTHBIC COOBITHS, YCIOBHAs BEPOSITHOCTD,
HAXO0XJIEHUE BEpOSITHOCTEH, nuarpamma, rpaduk, NepecTaHoOBKH, (aKTopuaj, COYeTaHHe, YHCIIO
coyetaHuii, TpeyroiabHuK Ilackass, KOMOMHATOPHKA.
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10 kaace

[ToBTOpEeHune

I'eomeTrpuueckas BEpOSITHOCTh

Ucnbitanus beprymim

CrnyuaiiHas BeJIMYMHA

O600meHne U cucTeMaTru3aIys U3y9eHHOTO MaTepuasa

Ilpumepnuie 6udbl OeamenbHoOCmMU OOYUAIOUUXCA '

— KOMMEHTHPOBAHUE MPEJCTOAIINX JECHCTBUH;

— U3BJICYCHNUE MH(POPMALIMHU/TaHHBIX;

— GopMmynupoBaHHe LENOYEK JOTHUYECKUX PACCYKACHUHN U Ip.

IIpumepHas TeMaTH4YeCKasi H TEPMHUHOJIOTHYECKAS JTEKCHKA

IIpumepnvie croea u cnoeocouemarus

CiIydaiiHbIil BHIOOD, HCTIBITAaHUE, yCIIeX U Heyaaya, cepus HcnbITaHuil bepHymnu, ciydaitHas
BEIMYMHA, M PAaCIpPElCIICHHE BEPOSATHOCTEH, MAaTEeMAaTHYECKOE OXKHIAHUE, IUCIEepPCHUs, 3aKOH
OOJIBIINX YKCell, U3MEPEHHE BEPOSTHOCTEN C MOMOIIBIO YacTOT.

IIpeameTHbIe pe3y/abTAaThl 0CBOEHHS NPorpaMMbl MaTtemaTnka

I[lo yweOHomy mpenmery «MaremaTtuka» (BKIIOYass YydeOHBIE KypChl —«Amredpay,
«I"eometpusi», «BeposTHOCTB U CTaTUCTHKA») (HAa 0A30BOM ypOBHE):

1) ymeHuwe omepupoBaTh TMOHATHUSMHU: MHOXKECTBO, IIOJMHOKECTBO, OIEpaIld Hal
MHOKECTBaMH; YMEHHUE OIEPUPOBATh MOHATUSAMU: Irpad, CBSI3HBIN rpad, AepeBO, LUKI, IPUMEHSThH
X TIPH peIIeHUH 3a7ady; yYMEHHE HCIONb30BaTh Trpaduyeckoe MpeaCTaBICHHEe MHOMXECTB JIs
OIMCaHMs PeATbHBIX MIPOLIECCOB U ABJICHUH, TP PEILICHUN 3a]a4 U3 IPYTUX YUEeOHBIX ITPEIMETOB;

2) yMeHHe OINepUpOBaTh TOHSATHIMH: ONpEACNICHHe, aKCHOMa, TeopeMa, JI0Ka3aTeIbCTBO;
YMEHHUE paclo3HaBaTh UCTUHHBIE U JIOKHBIE BBICKAa3bIBAHUS, IPUBOJUTH IPUMEPHI U KOHTPIIPHUMEPHI,
CTPOUTH BBHICKA3bIBAHUS U OTPUIIAHHS BBICKA3bIBAHUH;

3) yMeHHe OmepupoBaTh MOHATUSAMH: HAaTypajlbHOE YHCIO, NMPOCTOE U COCTABHOE YHCIIO,
JeTMMOCTh HaTypaJIbHBIX YMCEN, IPU3HAKHU IEIMMOCTH, IIeJI0€ YHUCII0, MOAYJb YHCiIa, OOBIKHOBEHHAS
IpoOb W JAecATUYHAs ApoOb, CTAHAAPTHBIM BHJ YMCIA, PALMOHAIBHOE YHUCIO, WPPALMOHAIBHOE
YHUCI0, apU(PMETHYeCKHH KBAJPATHBI KOPEHb, YMEHHE BBINOJIHATH MACHCTBUS C UHCIAMH,
CpaBHUBAaTbh U YNOPSIOYUBATh YMCIA, NPEACTABIATh YMCIA HA KOOPAMHATHOM MPSIMOM, OKPYIJIATh
qHcia; YMEHHUE J1e1aTh IPUKUAKY U OIICHKY pe3yJIbTaTa BEIYMCIICHUI;

4) ymeHue ONepHpOBaTh IMOHATUSAMHU: CTENEHb C LEJNbIM IOKa3zaTeseM, apupMeTHYecKUi
KBaJpaTHBI KOPEHb, MHOTOWIEH, aireOpamdeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM
HATypajJbHOM cTeneHu OoJbllle €AWHUIBI; YMEHHE BBIOMHATH pacueTsl Mo (opmysam,
npeoOpa3oBaHus IEIBIX, IPOOHO-PAIIMOHATIBHBIX BRIPAKEHUH U BRIPAKEHUH ¢ KOPHSIMH, Pa3JIOKEHUE
MHOTI'OWJIEHAa Ha MHOXXHUTEIH, B TOM YHCJIE C HCIIOJIb30BaHHMEM (OpPMYN pPa3sHOCTH KBAaIpaTOB H
KBaJpaTa CyMMBI H Pa3HOCTH;

5) ymeHue onepupoBaTh MOHATUSMU: YHCIOBOE PAaBEHCTBO, YPAaBHEHHUE C OJHOM MEePEeMEHHOM,
YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C IEPEMEHHOH; yMEHHE pellaTh JIMHEHHbIE U KBaJpaTHbIE
ypaBHEHHMS, JPOOHO-pAIlIOHAJIBHBIC YPAaBHEHHsS C OJHOM NEPEeMEHHOM, CHCTEMbI IBYX JIMHEHHBIX
YPaBHEHMH, JIMHEWHbIE HEPAaBEHCTBA M HX CHUCTEMbI, KBaJpaTHbIE U JIPOOHO-pallOHAJIbHBIE
HEPaBEHCTBA C OJHON MEPEeMEHHOH, B TOM YHCIE MpPU PEIICHHM 33a/ad U3 JPYruX IMPEeIMETOB U
IPAKTUYECKHUX 3aJa4; YMEHHE HUCIOJIb30BaTh KOOPAMHATHYIO NPAMYIO M KOOPJMHATHYIO IIOCKOCTb
111 U300paKEHHS PeILICHUH ypaBHEHUH, HEPABEHCTB U CUCTEM;

6) yMeHHE OIepupoBaTh NOHATUAMH: GyHKOMS, Tpaduk QyHKIUH, HYIH (YHKIHH,
NPOMEXYTKH  3HAKOIOCTOSIHCTBA, MPOMEXYTKM BO3pacTaHMs, YObIBaHHMsA, HauOoibllee H
HaMMEHblIIee 3HAUYCHHs (QYHKIUH; YMEHUE ONEepPUPOBATh MOHATUAMMU: MpsiMasi IPONOPLUOHATIBHOCTb,
nuHeWHas (QYHKOUS, KBaapaTuyHas (yHKOMsA, oOpaTHas MPONOPIHMOHAIBHOCTE, Mapabona,
runep0osia; yMeHUe CTPOUTh rpaduku GyHKIUH, UCII0IB30BaTh TpaQUKH AJIs ONpEeAEICHHs CBONCTB
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IPOIIECCOB M 3aBHCUMOCTEH, JUIs pELIeHHs 3aJad U3 APYruX Yy4eOHBIX NPEeIMETOB U pealbHOM
KHU3HU; YMEHHUE BbIpaxaTh popMyrIamMH 3aBUCUMOCTH MEXK/1y BEIMYMHAMY;

7) yMeHHE ONIepUpOBaTh MOHATHSAMU: IIOCIEAOBATENBHOCTh, apupMeTHyecKass u
reoMeTpuYecKasl IpOrpeccuy; yMEHHE MCIIOJIb30BaTh CBOMICTBAa IOCIENOBAaTENbHOCTEH, (DOpPMYIIbI
CYMMBI U OOILEro WwieHa IMpU peIleHUH 3a7a4, B TOM YUCIIEe 3a7a4 U3 JAPYIuX y4eOHBIX NMPEIMETOB U
peabHOM JKU3HU;

8) yMmeHue pemaTh 3aJaud pa3HbBIX TUIOB (B TOM YHUCJIE HA MPOLEHTHI, JIOJIM M YacTH,
IBIDKEHHE, paboTy, LEHY TOBapOB M CTOMMOCTb IIOKYIOK M YCIYr, HaJlOTH, 3aJadd M3 00JIacTH
yIpaBJIeHUs] JTUYHBIMH M CEeMEWHBIMU (PMHAHCAMM); YMEHHUE COCTABIISATH BBIPAKEHUS, ypaBHEHUS,
HEpaBEHCTBA M CHCTEMBI 110 YCIOBHIO 33Jaud, MCCIEN0BaTh IOJyYEHHOE PELICHHE W OLEHHBATH
IIPaBI0N0I00HOCTh MOJTYYEHHBIX PE3YyJIbTATOB;

9) ymeHue onepupoBaTh MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, MpsAMas, Jdyd, JIOMaHas, yroi,
MHOTOYTOJIbHUK,  TPEYTOJIbHUK,  pPaBHOOGAPEHHBII M  PAaBHOCTOPOHHMHA  TPEYrOJbHHKH,
HPSMOYTOJIbHBIA TPEyrojabHUK, MEAMaHa, OMCCEKTPHUCa U BbICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHUK,
napasuiesorpaMM, pomO, NpPSIMOYTOJIBHUK, KBaJpaT, Tpameuus; OKPYKHOCTb, KpyT, KacaTeJbHas;
3HaKOMCTBO C IIPOCTPAHCTBEHHBIMH (UI'ypaMHU; YMEHHE pellaTh 3aJayd, B TOM YHUCIIE W3
[IOBCETHEBHOM JKU3HU, HAa HAXOXKICHHE T'€OMETPUUYECKHUX BEJIMYMH C NPUMEHEHUEM H3YYEHHBIX
CBOKCTB (uryp u (haxkToB;

10) ymeHuwe omnepupoBaTh TMOHSATHSIMH: PABEHCTBO (UTYp, PABEHCTBO TPEYTrOJIBHUKOB;
NapauielbHOCTh M HEPHEHAUKYISPHOCTh TNPSAMBIX, Yol MeXIy MpPSIMbIMH, MEpHEHIUKYID,
HaAKJIOHHAs, MPOEKLus, Togooue Guryp, moroOHbIe TPEYTOIbHUKH, CHMMETPHUSI OTHOCHTEIBHO TOUKH
U TPsAMOM; yMEHHE pPaclo3HaBaTh PABEHCTBO, CUMMETPHIO M Mojo0ue ¢Guryp, napauielbHOCTh U
NEPIEHIUKYIPHOCTD NPSIMBIX B OKPY’KAIOILIEM MUDE;

11) ymeHue onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSIHUE, Yroj (BeJMYMHA Yrjia, CUHYC U
KOCHHYC yIJla TPEyrojibHHKa), IJIONIab; YMEHHE OIICHWBATH pa3Mephl MPEIMETOB U OOBEKTOB B
OKpY’KaloIlleM MHUpPE; YMEHHE NPHUMEHATh (OpMyJbl MEpUMETpa U IUIOLIAJd MHOTOYTOJIbHUKOB,
JUIMHBI OKPY)KHOCTH W IUIOIAAM Kpyra, oO0beMa MpsSMOYrOJIbHOIO MapajuleNienuIea; yMEHHUE
INPUMEHSATH NPU3HAKK PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA, TEOPEMY
[Tudaropa, TPUroHOMETPUUECKHE COOTHOLLEHUS /JIs1 BBIUMCIECHUS! JUIMH, PACCTOSHUM, IJI01IaAeH;

12) ymenue n3o00paxarhb miaockue GUrypsl 1 UX KOMOMHALIMU, IPOCTPAHCTBEHHBIE (UTYPHI OT
PYKH, C TIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIU
CHUMBOJIbHOMY OIHCaHMIO;

13) ymeHue omepupoBaTh MOHATUSAMU: NPSIMOYTOJIbHAS CUCTEMa KOOPAMHAT; KOOPIUHATHI
TOYKH, BEKTOpP, CyMMa BEKTOpPOB, IIPOM3BEACHHME BEKTOpAa HAa 4YMCJIO, CKAJSIPHOE IIPOM3BEICHUE
BEKTOPOB; YMEHHUE HCIOJIb30BaTh BEKTOPHl M KOOPAMHATHI JJIsl MPEACTABICHUS JAaHHBIX M PELICHUS
3ajia4, B TOM YHCIIE U3 JIPYTrUX Y4eOHBIX IPEIMETOB U pPeallbHOM KU3HHU;

14) ymeHue onepupoBaTh MOHATUSMHU: CTOJOMKOBBIE W KPYroBble AHArpamMmbl, TaOJIHIIBL,
cpeaHee apupMeTHYeCKoe, MeJMaHa, HauOoJiblllee M HAaUMEHbIee 3HAYEeHHs, pa3Max YHCIOBOTO
Habopa; yMeHuEe  U3BJEKaTh, HUHTEPIPETHPOBaTH U  MpeoOpa3oBbiBaTh  HH(OpMALHIO,
NpPEJCTaBICHHYI0 B TaOJMIIaX M Ha JAMarpaMmax, OTPaXKalollyl0 CBOICTBa W XapaKTEPUCTHKH
peasbHBIX NPOLIECCOB U SIBICHUI; yMEHUE paclO3HaBaTh W3MEHYMBBHIE BEIMUYMHBI B OKPY>KAIOLIEM
MHUDE;

15) ymeHume omnepupoBaTh MOHATHUSAMU: CIyYalHBIM OMNBIT (CIy4alHBIM SKCIEPUMEHT),
3JIEMEHTAapHOE COObITHE (DJEMEHTapHBIH MCXOJ) CIIYy4ailHOIO OIbITa, Cly4yailHoe coObITHE,
BEPOSATHOCTb COOBITHS; YMEHHE HaXOJWUTh BEPOSTHOCTU CIy4YalHbIX COOBITHMII B OMNBITax c
PaBHOBO3MOXHBIMH ~ DJIEMEHTAPHBIMH ~ COOBITHSIMM; ~ YMEHHE  peliaThb  3aJadyd  METOJ0M
OpPraHU30BaHHOTO Iepedopa M € HUCIOJIB30BAaHUEM IIpaBUIAa YMHOXEHHS,; YMEHHE OLICHUBATh
BEPOSTHOCTH pEAJbHBIX COOBITMA M SBICHUI, MOHUMATh POJb IMPAKTHUYECKH IOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITUI B OKPY’KAIOLIEM MHUPE U B JKU3HU; 3HAKOMCTBO C IOHITHEM HE3aBUCUMBIX
COOBITHIT; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YHCEN U €T0 POJIbI0 B MACCOBBIX SIBJICHUSAX;

16) ymeHue BbIOMpaTh MOAXOMALIMHA HM3Y4YEHHBIH METOJA Ul peIleHUs 3aJadyd, MPUBOAUTH
IIpUMEpPbl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NIPUPOJE M KHU3HHU, PACIIO3HABATH IPOSIBICHHUE
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3aKOHOB MaTEMAaTUKH B UCKYCCTBE, ONIMCBIBATH OTAEIbHBIEC BBIJAIOIIHUECS PE3YIbTaThI, I0JyYEHHBIE B
XO0JI€ PA3BUTHsI MATEMATHKM KaK HAyKH, IPUBOJMUTH MPUMEPbl MAaTEMATHYECKUX OTKPBITUH M HX
aBTOPOB B OTEYECTBEHHON ¥ BCEMUPHOU UCTOPUHU.
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