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5 kiacc
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{ K1acc

8 kitacc
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7 K1acc

8 kiacc

9 kiacc
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{ Kjacc
8 kitacc
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6 Kiacc
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7 Kacc

8 kiacc

9 knacc
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[IpenMeTHBIE pe3YIbLTATEI YUeOHOTr0 Kypca «l'eoMeTpus»
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IIpeaMeTHBIE pe3ybTaThl YYSOHOTO Kypca «BeposiTHOCTE U
CTaTHUCTHKAY

7 K1acc

8 kiacc

9 kiacc

10 xyacc
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PabGouass mporpamma (mamee — I[Iporpamma) mo mpeamery «MaremaTukay
aJjpecoBaHa OOy4YAIONIMMCS C HapyLICHUSIMHU ciyxa (BKJIIOYas KOXJI€apHO
UMIUIAHTUPOBAHHBIX),  MOJYyYalolUdM  OCHOBHOE  oOmiee  oOpa3oBaHHeE.
[Iporpamma paspaborana Ha ocHOBe DenepasbHOTO TOCYAapPCTBEHHOTO
0o0pa3oBaTeIbHOIO CTaHJAapTa OCHOBHOro oOmiero ooOpaszoBanus (IIpukas
Munnpocsenienust Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrtepctBoM toctuiiuu Poccuiickoit @eaepanun 05.07.2021 1., per. Homep —
64101) (manee — ®I'OC OOO), Konuenmuu pasBUTHSI MaTEMAaTHUYECKOTO
oOpazoBanus B Poccuiickoii @enepanuu (yTBEp)KICHa PpPacloOpsKEHUEM
[IpaButenscTBa Poccuiickoit @enepanmu ot 24 nekadps 2013 . Ne 2506-p),
[IpumepHO# porpaMmMbl BOCIUTAHUSL — C YYETOM MPOBEPSIEMBIX TPEOOBaHUN K
pe3ynbrataMm ocBoeHMsi OCHOBHOM 0O0pa3oBaTelbHONM MpPOrpaMMbl OCHOBHOTO
o011iero oOpa3zoBaHusl.

IHosicHuTe/ILHAS 3aMIUCKA

Maremaruka, SBISACH OJHUM W3  CHUCTEMOOOpa3ylomuX MpPeIMETOB
IIKOJIBHOTO 00pa30BaHUsl, UTPACT BAXKHYIO POJIb B JTUYHOCTHOM U KOTHUTHBHOM
pa3BUTHM OOydaroIIMXCs ¢ HapyueHusMu ciyxa. Conep:kaHue JaHHOTO Kypca
COJEHCTBYET Pa3BUTHIO JIOTMYECKOTO0 MBILIUICHHS, OBIAJCHUIO PAllMOHAIbHBIMU
cnocobaMl U TpUEMAMU OCBOECHHMS MareMaTUYECKOTO 3HAHUS, OCO3HAHUIO
3aKOHOB, KOTOpbIE€ JIe)KaT B OCHOBE M3y4Yae€MbIX SBJICHUW, a TaKxKe
CYLIECTBYIOLIUX B3aUMOCBSI3€W MEKY SABICHUSIMMU.

3HauuTeNbHA POJb Kypca MAaTE€MaTUKH JId OBIAJEHUS OOYyYaroIUMHUCS C
HApYIICHUSIMU CITyXa COLUAJIbHBIMU KOMIIETCHIIUSIMH, BKJIIOUasi CIIOCOOHOCTH
peniarb 3HauMMble JUIsl TTIOBCEHEBHOM JKM3HU YEJIOBEKA MPAKTUUECKUE 3a7ayH,
YMEHHUE HCIOJIb30BaTh MPUOOPETEHHBIE 3HAHMS JII M3YyUYEHHUs OKpY)KaoIleu
JIEUCTBUTEIBLHOCTH.

Cognepxxanue Kypca MaTE€MaTUKH SIBISIETCS BaXHBIM W I YCHENIHOTO
OCBOCHHS MPOTPAMMHOTO MaTepHaia Mo JPYTruM YYEOHBIM AUCIUILUIMHAM, IS
NpOAOKeHHsT OOydeHHUs B CHUCTEME HEMPEpPhIBHOTO O0pa3oBaHMs, A
MOATOTOBKHU MOJPACTAIOIIETO MOKOJIICHUS K TPYAOBOM JIEATEIIbHOCTU — B CBA3U C
HEOCIIOPUMOM  pOJIbI0O MareMaTUKH B HAyYHO-TEXHHUYECKOM Iporpecce,
COBPEMEHHOM ITPOU3BOJICTBE, HAYKE.

OO0mas xapakrepucTuka yueOHoro npeamera «MareMaTuka

VYyebnas mucummiiHa «Martemarukay ocamBaeTcsi Ha ypoBHe OOO mo
Bapuanty 2.2.2 AOOII B mnponoHrupoBaHHble Cpoku: ¢ 5 mo 10 kmaccel
BKJIIOYUTEIBHO.

OCHOBHBIMU JIMHUSMH COJEpKaHUA ydeOHoro kypca B 5—I10 kiaccax
SBIIIOTCS Cieayronue: «Yucnaa u BeauciaeHus», « Anredpay («Anredpandeckue
BBIpAXKEHUSD», «YpaBHEHUSI M HepaBeHCTBa»), «DyHkuum», «leomeTpus»
(«I'eomerpuueckue ¢GuUrypbl U HUX CBONCTBa», «lI3MepeHHE TeOMETPUYECKHUX
BEJIUYUHY), «BEpOATHOCTh U CTATUCTHKAY.

Pa3zBuTne yKazaHHBIX JIMHAM OCYLIECTBISIETCS IApaJUIENIbHO: KaxIas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, HO TMpU HSTOM B TECHOM
B3aumojieiicteun. Kpome Toro, mx oOBEAMHSET JIOTMUYECKas COCTaBIISAOIIAs,



TPAAUIIMOHHO MPHUCYLIas MaTEMAaTHKEe M MPOHU3bIBAIOIAsA BCE MaT€eMATUYECKHE
Kypchl U cojepxkarenbHbie guHuu. CdopmymupoBanHoe Bo DPI'OC 00O
TpeOOBaHHE «YMETb OIEPUPOBATH MOHATHSAMH: ONPEACICHUE, aKCHOMa,
TEOpeMa, JI0Ka3aTelbCTBO; YMEHUE pAaclO3HABATh HCTHUHHBIE U JIOXKHBIC
BBICKa3bIBaHMsI, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUThH BbICKa3bIBAHUSI
U OTpPHUIAHMs BBICKAa3bIBAHUI» OTHOCUTCS KO BCEM Kypcam, a (OpMUpOBaHUE
JOTHYECKUX YMEHHMH paclpenessieTcss o0 BCEM rojaM OOydeHHUsi Ha ypOBHE
000.

B mpouecce ypokoB MareMaTHKu OOy4arolIUMecs ¢ HapyLICHUAMH Clyxa
3HAKOMSITCS C Pa3HOOOPA3HBIMU MaTEMAaTUUYECKUMU MOHATUAMH U TEPMUHAMHU, C
MaTeMaTH4eckol (paseosiorueid, YTO TMO3BOJSIET CTUMYJIHPOBATH PEUYEBOE
pa3BUTHE U TpeojojieBaTb €ro Hexocrarku. M, HaoOopot, Onaromaps
COBEpIICHCTBOBAHUIO CJIOBECHON peuM MPOUCXOIUT Haubosee IIyOOKoe Hu
OCHOBAaTEJIbHOE  OCBOCHHE  MAaTeMaTHYeCKOro  3HaHUS, (POpPMHUpPOBAHUE
abCTpakTHOrO MbIlIeHUs. B 1aHHOM CBsI3U CylIeCTBEHHAas pojib B OOyYEHHUH
MaTeMaTUKe TMPUHAMIECKUT ciaoBy. B  coorBerctBuM co  crneuudukoit
00pa3oBaTeIbHO-KOPPEKIIMOHHOW  pabOThl B  XOJI€ YPOKOB  MaTeMaTHKU
IpelyCMaTpUBAETCSl NPENbsABICHUE BepOaJbHBIX WHCTPYKUUH, MOCTAHOBKA
CIIOBECHBIX 3ajay, IMOOYyXICHHE OOyYaloIMXCA K PACCYKACHUSAM BCIYX,
KOMMEHTHUPOBAHUIO BBITIOJHIEMBIX ACHUCTBUM, OOBSICHEHUIO OCYIIECTBIEHHBIX
onepauui. Y4uTenb JOHKEH CO3/1aBaTh YCIOBHS, IPH KOTOPBIX Y 00y4ArOIINXCS
C HapyIICHHBIM CITyXOM OyZI€T BOZHUKATh NOTPEOHOCTh B PEYEBOM OOLIEHUU ISt
MOJIydeHUs]T TOW WIM MHOM MaTeMaTU4eCKOM HHQPOpMalMM, a TakxKe
IUIAHUPOBAHUS,  BBINIOJHEHUS,  NPOBEPKM  MPAKTHUECKUX  JICWCTBHM
MaTeMaTH4€CKOIO COAEPIKAHMUS.

KoruutuBHas cocraBisitoniasi Kypca MaTeéMaTHUKU MO3BOJISIET 00ECIIEUUTh Kak
TpeOyeMblid CTaHAAPTOM HEOOXOAMMBIN (0a30BbIl) YpPOBEHb MaT€MaTUYECKOM
MOJIFOTOBKU, TaK M TOBBILIEHHBIA YpOBEHb, HEOOXOMUMBINA JUIsl YIITyOnEHHOTO
U3YYEHHUS TpeIMeTa.

Kypc maremaruku  uMeeT  SIPKO  BBIPAKEHHYIO  BOCIHTATEIbHYIO
HarpaBJIeHHOCTh. biaronapsi pa3HooOpa3HbIM BUAAM JESITEIBLHOCTH U (popMam
OopraHu3aluyd paboThl OOYYAIOIIMXCA HA YPOKaX MaTeMaTUKU MPOUCXOAMT
BOCIIUTAHUE IENEYCTPEMIIEHHOCTH, BOJM, HAaCTOMYMBOCTH, OCO3HAHHOMU
NOTPEOHOCTH JIOBOJIMTh HAYaToO€ JENO [0 KOHLA. BBINONHSAS Te WM HMHbIE
3a/laHus, oOydyarolluecs ¢ HapyLIeHUSIMU CilyXa OCO3HAIOT, 4TO HEOpexHOe
OTHOLIEHHE K paboTe, OTCYTCTBHUE COCPENOTOYEHHOCTH NIPU PpELICHUU
MIPUMEPOB, 3ajad, OCYIIECTBICHUU Trpaduueckux paboT W Ap. 0O0yCIOBIMBAET
BO3HUKHOBEHHUE OMOOK. OCyIecTBIss ASSITEIbHOCTD B TPYIINE, B MOArPYIINaXx,
napax, oOOydaroluecss ¢ HapylIeHHeM cliyXa ydarcsi OeCKOH(IUKTHBIM
criocobaMm pelieHus: NpoOJEeMHBIX CUTYyallui, CIIOPHBIX BOMPOCOB, MPUHATHIO
WHOTO MHEHMS, YBAKEHUIO K TOUKE 3PEHUS IPYroro 4yeaoBeKa.

ConepxaHue ypOKOB MaTeMaTWKH TO3BOJSIET TakXke 00ecrneynBarhb
ACTETUYECKOE BO3ACHCTBUE HA JIMYHOCTh, B YACTHOCTH, 33 CUET MPEAbIBICHHUS
aKKypaTHO BBIMOJHEHHBIX JIUIAAKTHUYECKUX MOCOOM, aHamm3a H300pakeHui,
NPECTaBICHHBIX B yUeOHHKE, BKJIIOYasi TEOMETPUUECKUI MaTepual.



OcBoeHne 00y4aroIMMUCS ¢ HAPYIICHUSIMHU CIyXa MPOrpaMMHOTO Marepuaa
[0 MareMaTHKe OCYLIECTBISIETCA IPEMMYLIECTBEHHO Ha YpOKax IOA
pyKoBOACTBOM yuntensd. OgHako Ui IPOYHOIO OCBOEHUS COIEpXkKaHUS Kypca
TpeOyeTcsi TPelyCMOTPETh PEryISIpHOE BBHINOJHEHUE JOMAIIHUX 3aJaHuM,
UCKIIIOYasi JHU TMPOBEACHHUS KOHTPOJBbHBIX paboT. [lpu omnpenenenuu
colepkaHuss M 00bE€Ma  JIOMAIIHETO  3aJaHusl  HEOoOXOJUMO  Y4yecCTb
HEOMYCTUMOCTh NIEPETPY3KU 00yUaIOIIMXCSl y4eOHBIM MaTepUaIOM.

[Iporpamma BKIIFOUAET MPUMEPHYIO TEMATHYECKYIH) U TEPMUHOJIOTUYECKYIO
JIEKCUKY, KOTOpas JI0JbKHAa BOWTHM B CIOBapHbIA 3amac oOy4aroluxcsl C
HapyUICHUSIMU CITyXa 3a CYET ILIeJICHANPaBICHHOW OTpa0OTKH, MPEXKIE BCETO, 3a
CUET BKJIFOUEHUS B CTPYKTYPY CJIOBOCOUYETAHUM, IPEMAJIOKEHUM, TEKCTOB, B T.4. B
CBSI3M C (DOpMYIMPOBKOI BBIBOJIOB, BBIIBUKEHHUEM THUIIOTE3, OGOpMIICHHUEM
JIOTUYECKUX PACCYXIACHUH, IPUBEICHUEM JOKA3aTENbCTB U T.I1.

Ipunyunwvl peanuzayuu-oopazo6amenbHO-KOPPEKYUOHHOU pabomul HA YPOKAX
Mamemamuku.

B coorBercTtBUM C npunyunom wHayunocmu B Xone 0Opa3oBaTeIbHO-
KOPPEKIMOHHOTO Tpoliecca IpeaycMaTpuBaeTCs, BO-NEPBBIX, BBHIOOp U
IpeIbsBICHUE MaTepuaja B COOTBETCTBUHU C TPEOOBAHUSAMHU U JOCTHKEHUSIMU
COBPEMEHHOW HAayKH, BKJIIOYas MaTeMarWKy, IEeJaroruky, CypAOIleNaroruKy u
np. Bo-BTopbiX, mpuoOperaeMble O0y4YalOIIMMUCA 3HAHUSA JOJDKHBI OBITh
CUCTEeMHbIMHU. Bocnpustue HOBOro mpeiacraBiser coOod mpouecc, B KOTOpOM
Ka)KJI0€ BIIEPBBIE OCBAMBAEMOE SIBJIEHUE, TOT WJIM WHON HE3HAKOMBI OOBEKT
paccMaTpUBAIOTCS B CHCTEME Pa3HOOOPA3HBIX CBSI3€M C MHBIMHU SIBICHUSMH H
00BbEKTaMU: CXOAHBIMH M OTJIMYHBIMHU. B-TpeTbuX, NMpeabsBIsIEMbld MaTepual
JIOJIKEH OBITh I0CTOBEPHBIM, PACIoyiaraTh NOJJIMHHBIM HAYYHBIM OObSICHEHUEM.
B kxoppekunoHHO-00pa30BaTeibHOM IMPOLIECCE HAa YypOKax MaTeMaTHUKUA He
JIOMYCKAeTCsl Bylblrapusalusi, 4Ype3MepHas YIPOIIEHHOCTh M3JIOKEHHUS 3HAHHM
CO CCBUIKOM Ha OCOOEHHOCTH OOYy4YarolluXcsi, OOYCJIOBJIEHHbIE HAPYIICHHEM
ciyxa. B cooTBeTCTBMM C JaHHBIM MPUHLHUIIOM [PEAYCMaTpPUBAETCS
BOIUIOLIEHUE MAaTEMaTUYECKUX MPEACTABICHUN U MOHATUI B TOUHBIX CJIOBECHBIX
0003Ha4YEeHUSX, ompeneneHusx. Kpome TOro, BaKHbIM YCIOBHEM MPUHLIUIA
HAayYHOCTH SIBJISIETCS Takas OpraHu3auus o0pa30BaTesbHO-KOPPEKIIMOHHOTO
mpolecca, Korma y oOydaromuxcs C HapylleHUsIMU ciiyXa (QopMmupyrorcs
abCTpakuu ¥ 00O0OIEHUs KaK SMIMPUYECKOro, TaK U TEOPETUUYECKOIO THIIA.
DT0 mpeanosiaraer MNOCTH)KEHHE BHYTPEHHHMX CBSI3€M W 3aKOHOMEPHOCTEM
MaTeMaTH4eCKuX SIBJICHUH, OTHOIIEHUH, 3aBrucuMocTeil. HayuHocTh B 00yueHnu
MareMatuke (anrebpe, TeOMeTpuHM) OO0ecleurMBaeTCss TakXke 3a  CUET
MPEeOCTaBICHUs MaTepuaia, Kacarollerocss MCTOPUYECKOTO pa3BUTHUSL ATOU
HAyKU U €€ COBPEMEHHBIX JOCTUKCHUMU.

B cootrBerctBUM ¢ npunyunom passusaoueco obyyeHus TpeOyercs
o0OecreunBaTh CTAHOBJIEHUE TI03HABATENIbHBIX M TBOPYECKUX CHOCOOHOCTEN
oOydJaromuxcsi, yrnpaBlieHUE TEMIAMU U COJEp)KaHHEM HX MaTeMaTH4eCKOTo
pa3BUTHsS 3a CUET COOTBETCTBYIONIMX BO3JEHCTBUU. B pesynbrare oOydeHwme
Oymer «Bectu» 3a coboi pasuthe. llpu sToM TpeOyeTcs mNpeabsBICHUE
marepuana ¢ y4€ToM OCOOBIX 00pa3oBaTelIbHBIX MOTPEOHOCTEH, PEUEBBIX H



MO3HABATEILHBIX BO3MOXKHOCTEH, WHIUBUTyJTbHBIX 0coOeHHOCTEH
oOyJarommxcsi ¢ HapylleHusMH ciyxa. Kpome Toro, mpemycMarpuBaeTCs
BKIIIOYCHHE B COJIEP)KAaHWE YPOKOB KaK PEMpPOMYKTHUBHBIX 3aJaHUN, TaK W
CO3/laHUE CHUTyaIluil TO3HABATEIHLHOTO 3aTPYIHCHHUsS, 3aJaHUi MPOOIEMHOTO
XapakTepa. B uucie THUMOB 3aJaHWil MpEeTycMaTpUBACTCS BBICOKUN YACIbHBIN
BEC TAKUX, KOTOPBIE TPEOYIOT aKTHBHOTO UCTIOIB30BAHHMSI CIOBECHOW PEUH.

C yuétoM mpunyuna eéocnumwiéaioujeco 00yueHus MPOTPAMMHBIA MaTepua
JOJKeH OBITh OPUEHTHPOBAH Ha pa3BUTHE y OOyUAIONIMXCS C HAPYIICHUSMHU
CllyXa TMOJIOKUTENIbHBIX MOpPaJbHBIX M HPABCTBEHHBIX KauecTB. Y4eOHBIN
Marepuan Ha3BaHHOTO Kypca 007aJaeT 3HAYUTEIbHBIM BOCIUTATEILHBIM
MOTEHIIMATIOM, B CBS3M C YeM JIOJDKEH WCIONb30BaThCS IS PaCIIMpEHUs
Kpyrozopa oOOyYaromMXcsi, pPa3BUTHS  KyJAbTYpbl  YMCTBEHHOTO  TpPY/a,
COBEPIIIEHCTBOBAHUS HABBIKOB PAIMOHAJIBLHOM opranu3zanuu padotsl u jap. K
3HAYUMBIM (haKTOpaMm peanu3aldd MPUHIKIA BOCHUTHIBAIONIETO OOyUYeHUS
OTHOCATCS TIIyOOKOE 3HAHUE MIPEIMETa YUUTEIEeM, HHTEPECHOE U JOCTYITHOE /IS
00yyYaroIuXxcs U3JI0KEHUE MaTepuaa.

Ipunyun ceéazu obyuenus ¢ sxHuzHvio TpeOyeT, 4YTOOBI MPU OCBOCHUU 3HAHUM
oOyyaromyecsi ¢ HapyHIeHUSIMU CJIyXa, C OJHOW CTOPOHBI, ONUPAIUCh Ha
COOCTBEHHBIN >KM3HEHHBIN W MpakTHUeCKUU omnbIT. C IPyroil CTOPOHBI, BaXKHO
o0OecrieuynBaTh  NPUBJICYECHUE TMPUOOPETEHHBIX 3HAHUM W yMEHUH B
MOBCEAHEBHOM JKU3HEHHOW TMpakTUKEe, B Pa3HbIX BHUAAX JCATEIBHOCTH.
[IpenycmarpuBaeTcss perynsipHOE O3HAKOMJICHHE OOYyYaloIIHUXCS C TeM, Kak
YeJIOBEK HCIMONb3yeT MAaTeMAaTHYECKUE 3HAHUS B PA3IUYHBIX COLHUATBHO-
OBITOBBIX CUTYaIlHUsIX, HA TIPOU3BOJCTBE U T.1I.

Ipunyun npounoco yceoenus 3uanui 0co00 3HaAUMM B 00pa3zoBaTEIHHO-
KOPPEKLIMOHHOM padoTe B CBSA3M C OCOOEHHOCTBIO 00YYaIOLUXCs C HAPYILIEHHEM
CllyXa CpaBHUTEJIHHO OBICTPO 3a0bIBaTh OCBaMBaeMbIil yueOHBIM MaTepuan. B
JaHHOW CBSI3M JJIA  QJCKBAaTHOTO OCO3HAHUS M MPOYHOTO 3allOMHUHAHUS
Marepuana TpeOyeTcsl Oropa Ha BCE COXpaHHBIC aHAIU3aTOPHI, UCIIOIB30BAHUE
KHHECTE3MUECKUX OINYIICHUH B BOCIPUATAA MaTEMAaTHYECKUX OOBEKTOB.
BaxxHBIM Takke SBISICTCS YBS3bIBAHWE BHOBH 3allOMHHAEMOTO C paHEe
MOJTYYCHHBIMHA 3HAHUSMHU, BKIIFOUCHHWE HOBOTO 3HAHUS B YK€ CIIOKHUBIIYIOCS
CHUCTEMY; pa3BUTHE CIOCOOHOCTH K OIOCPEJOBAHHOMY 3allOMHUHAHMIO,
COBEPIIIEHCTBOBAHNE COOTBETCTBYIOIIMX MBICIUTEIBHBIX TPUEMOB. TpelyeTcs
IPETyCMOTPETh CHCTEeMaTHYECKOE MCIIOIb30BaHNE YIIPAKHEHUI Ha TIOBTOPEHHE
U 3aKpeIJICHHE TMPOWIEHHOTO0 MaTepuaia C BKIIOYCHHEM B TOBTOPEHUE
AIIEMEHTOB HOBU3HBI.

Ipunyun ucnonv3o8anus Ha2uAOHOCMY TIPETyCMaTPUBAET MOCTETICHHBIN
Nepexol OT HAILIIHOCTH K CJOBY, COYETaHWE HAIISAHOCTH CO CJIOBOM.
Peanuzanms maHHOrO mNpuHIMIA TpeOyeT ydéTa TOrO, YTO HATJISITHBIC BHJIBI
MBIIIJICHUST HAaXOASATCS B TECHOM B3aMMOJCHCTBUU CO CIIOBECHO-TOTHYECKUM
MbIieHneM.  JlaHHOoe — B3aMMOJEHCTBHE  HAYMHAETCS C  MBICJICHHOTO
dbopMHUpOBaHUS HATJISITHBIX 00Pa30B HA OCHOBE CIOBECHOTO TEKCTa (HampUMep,
ycJIoBUs 3a7auu) B (hopMe mepeBoIa Ha sI3bIK 00pa30B COAEPKAHUS dTOTO TEKCTa
(3amaun) — ycTHOrO JHMOO NHCHMEHHOTO. B 1MaHHOM cilydae HarIsTHBIA



Marepuaj npeacTaéT B BUAEC BHEIIHEW ONOPBI BHYTPEHHUX JAEHCTBUM, KOTOPBIE
BBIMOJHSET OOyYarolMiicss C HapyLIEHHbIM CIYXOM IIOJ PYKOBOACTBOM
nenarora. Ilo mepe oBnajgeHUss MareMaTHUYECKUMH MOHATHAMH, aOCTpakTHO-
JOTHYECKUM MBIIIJIEHUEM IJIaBHOE COJIEp)KaHWE B OOYYEHMM MaTeMaTHKU
COCTABJISIIOT HE CaMu IPEAMETHI, SBJICHHS, a CYIIECTBYIOIIHME MEXIYy HUMH
CBSI3U M OTHOUIeHMs. OOBIYHOM HaMIAJHOCTH CTAaHOBUTCS HENOCTAaTOYHO, B
CBSI3M C YeM BCTyNaeT B CWIy hnpunyun mooenuposanus. OH He
IIPOTUBOIIOCTABJIEH IPUHLUIY HAaIIAJHOCTH, a SBISIETCA €ro  BBICHIEH
CTyneHbl0. brarogaps MoaenupoBaHuIO 00ydaroluecs ¢ HapyUIeHUsIMU ClIyXa B
HaIISTHOM BHJIE (IIOCPEACTBOM CXEM, IpaMKOB, YEPTEXKEN) OCBAUBAIOT METOIbI
U CIIOCOOBI MO3HAHUSI U3YyYaeMBbIX OTBJICUEHHBIX CBSI3€H M OTHOIICHUH MEXIY
IIpEIMETAMM, SBJICHHUSIMH, IIOMCKA HOBBIX BHYTPEHHHUX OTHOUICHUM W
3aBUcUMOCTEH. B CBOIO ouepeab, HEYMEpPEHHOE HCIIOJIIb30BAHUE CPENICTB
HAIVISITHOCTH MOXKET OTBJEKaTh OOy4arolIUXCs OT MOCTABJIEHHOM Mepes HUMHU
yueOHOU 3a1aun. B coOTBETCTBUM € 3TUM HE IpeaycMaTpHUBAETCS 3aJlepiKKa Ha
HAIVISIHBIX (popMax JAEeUCTBUM, CIIOCOOOB BBIMOJHEHUS 3aJJaHUI B T€X CIydasx,
KOrja y OOydYaroIIMXcsl C HapylIIEHUSIMH CilIyXa CQOpPMHUpPOBaHbl MBICICHHBIE
oOpasbl 3TuX AercTBUi. OAHAKO NPU BO3HUKHOBEHHUU TPYIHOCTEN B CBS3U C
OCBOGHHMEM  Marepuaja, NpPEJICTaBICHHOT0O B  OTBIEUYEHHON  (opme,
IIPEeyCMaTPHUBAETCS BO3BPALLCHUE K HAIVISAHO-IIPAKTUYECKON OCHOBE 3a/1aHMS.

Ilpunyun  unOuBUOYanbHO20 NOOX00a K 00yYaOWuUMcs B YCIOBHUSX
KOJUIEKTUBHOTO OOy4Y€HHsSI MaTeMaTUKe MpeayCMaTpuBaeT Y4Y€T TOro, 4YTO
YMCTBEHHBIE, pEYEBbIC, KOMIIEHCATOPHBIE BO3MOKHOCTHM OOYyYaIOIIHUXCS C
HapyUIEHUSIMUA ClIyXa pa3iuyHbl. B 3ToN cBsizu TpeOyeTcsl WHIMBHAyaIH3alus
3aJIaHUi 110 KOJIMYECTBY U COAEPIKAHMIO, IPEyCMAaTPUBAIOTCS Pa3IMUYHbIE MEPHI
MOMOIIY Pa3HBIM 00yYarOIIUMCH.

Ipunyun onopwi 8 06yueHuu Mmamemamuxe Ha 300pogbvle CUbL 00YUaAIoUe2ocs
TpeOyeT KOPPEKIMOHHOW HANpaBJIIEHHOCTH 00pa30BaTeIbHOIO  IMpoliecca.
OOyuaronyecs ¢ HapylLIEHUsIMU CllyXa OBJIAJIEBAIOT MAaTE€MaTU4YeCKUMHU
3HAHUSIMU TMPEUMYIIECTBEHHO MOCPEACTBOM CIYXO3PUTEIBbHOTO BOCHPUATHS
y4eOHOro mMarepuaia ¢ aKTUBHBIM NPUBICYEHHUEM COXPAHHBIX aHAJIU3aTOPOB,
NOJIKPEIJIsiE U paclIMpssi TMOoJydaeMble 3HAaHMsS Ojaromapsi MpaKkTUYECKOM
NEeSATEIbHOCTH, YYBCTBEHHO, JBUTATENIbHO, OCA3aTe€IbHO  BOCHPUHUMAS
MaTeMaTu4eckue OOBEKThl U sBIEHHs. PazHOOOpa3Hble BHUIBI JEATEIbHOCTH,
Harpyskasi pa3jMuHble aHAJIU3aTOPhI, Yallle UX COUYETaHUs, MO3BOJISIOT CO31aBaTh
B CO3HaHMU Oojee SICHbIE W TPOYHbIE OOpa3bl MOHATHUS HU3YYAEMOTO
MaTeMaTH4eCKOro Marepuara.

Ipunyun desmenvbHocmMHO20 NOOX00a OTPAXKAET OCHOBHYIO HAIIPaBICHHOCTD
COBPEMEHHOW CUCTEMbI 00pa30BaHusl 00y4arOUIErocs ¢ HapylUIEHHBIM CIIYXOM, B
KOTOPOM AESTENbHOCTh PACCMaTPUBAETCS Kak mporecc (GOpMUpPOBAHUS 3HAHUM,
YMEHUH U HaBBIKOB M Kak YyCIOBHE, OOECIHEeUMBaIOIIee KOPPEKIIMOHHO-
Pa3BUBAIOIIYIO HAIMIPAaBIEHHOCTh 00pa3zoBarenbHOro mnpoiecca. Ocoboe MecTo B
peanu3alydyd  JJTaHHOTO NpPUHLMOA OTBOAUTCS  MPEAMETHO-NPAKTUYECKON
NEATEIbHOCTH, KOTOpas pacCMaTpUBaeTCs Kak CpPEICTBO KOPPEKLIHH M
KOMIIEHCAI[MU BCEX CTOPOH MICUXUKH 00Y4arOUIErocs ¢ HapyLIEHHBIM CIIyXOM — B



COOTBETCTBHUH C TNICUXOJIOTUYECKON TEOPUEUN O NESTEIbHOCTHOW AETEPMHUHALAN
MICUXUKH.

Ipunyun eouncmea ooyuenus mamemamuxke ¢ pazgumuem CJ108eCHOl pedu U
Hepeuegvlx NCUXUYeCKUX npoyeccog OOYCIOBIEH CTPYKTYpOH HapylleHUs,
0COOBIMH 00pa30BaTEIbLHBIMU MOTPEOHOCTAMU OOYYaAIOIIUXCS ¢ HAPYUICHUSIMU
ciyxa. B cooTBeTCTBUU € 3TUM B XOZ€ YPOKOB TpeOyeTcsl yaeisiTh BHUMAaHUE
paboTe HajJ MaTeMaTU4YeCKON TEpPMUHOJIOTHEH, paclupsTh 3amac Mojelied u
BAPUAHTOB  BBICKA3bIBAHWWA  MaTeMaTHYECKOTO  coxaepxkanus. OBnajeHue
CJIOBECHOW PEUbI0 B XOJI€ YPOKOB MaTeMaTHKHU (aireOpbl, reOMETPUN) SBISETCS
YCJIOBUEM JAJbHEUIIErO0 W3YYEHUs HSTOW IUCHUIUIMHBI, a TAKXKE OCBOCHUS
HIMPOKOTO Kpyra MaTe€MaTHYECKUX M >KUTEHCKHX IOHATHM, UCIOJIb3YEMBIX B
oouxoze.

[lenenanpapienHas paboTa IO Pa3BUTHIO CIOBECHOM peuu (B YCTHOM U
MUCbMEHHON (hOpMax), B TOM UHUCIE CIIyXO3PUTEIHHOTO BOCIPHUATUS YCTHOM
pedn, pEedyeBOro ciiyxa, MPOU3HOCUTEIBLHOM CTOPOHBI peud (MPEexke BCETo,
TEMaTUYeCKOM ¥ TEPMHUHOJIOTHYECKOM JIEKCUKA YYEOHOW JUCUUIUIMHBI U
JIEKCUKH TI0 OpraHu3aluh Y4eOHOM JAESTeNIbHOCTHU) MpEeAyCMaTpUBaeTCA Ha
KQ)KJIOM YpOKE.

B mporecce ypokoB maremMaruku TpeOyeTCsi OJTHOBPEMEHHO C Pa3BUTHEM
CJIOBECHOW pedyu 00eCreurBaTh pPa3BUTHE Yy OOYYAIONIMXCA C HapYUICHUSMU
cilyxa JAPYrHMX IICUXMYECKHX IMpoueccoB. B 4YacTHOCTH, mpemycMarpuBaeTCs
PYKOBOJICTBO BHUMaHUEM OOYYalOIIMXCs Yepe3 MOCTAaHOBKY M aHAJIU3 y4eOHBIX
3a/la4, a TakKXKe COCpPEJIOTOYCHHE U TOJJepKaHUE BHUMAHHUS 32 CUéT
MPUBJICUCHUSI CPEJCTB HAMISAIHOCTH, BUJIEOMATEPUAIOB, JOCTYMHBIX IO
CTPYKTYpPE U COAEPNKAHHUIO CIIOBECHBIX HWHCTPYKUM. Pa3Butue mnamsatu
oOecrieunBaeTCs TMOCPEJACTBOM COCTABICHUSI CXEM, aHajh3a CoJep KaHus
TaONWI, TEKCTOBBIX 3a7ad. Pa3BuTue MBIIUIEHUS MW €ro  Olepaiuii
oOecrieunBaeTCs 3a CYET YCTAHOBJIEHUSI TOCIEAOBATEIILHOCTH BBITIOJTHEHUS
BBIYHUCIIUTEIBHBIX JICMCTBUM, NPUYMHHO-CIICICTBEHHBIX CBsize u gap. B
00pa3oBaTeIbHO-KOPPEKIIMOHHON paboTe CleayeT cenarh aKleHT Ha Pa3BUTUU
y OOy4YarmnIuxcsi CJIOBECHO-JIOTUYECKOTO MBIIUICHHS, 0€3 4ero HEBO3MOXKHO
MOJIHOLICHHO PacCyXJaTh, JAeiaTh BBIBOJbI, OCYIIECTBISTH BBIABMXKEHUE W
MIPOBEPKY THUNOTE3. B [TaHHOW CBSI3W MPOTPAMMHBIN  Marepuan JIOJKEH
U3JIaraTbCsl y4UTEIEM SICHO, TOCIEIOBATeIbHO, C BKJIIOUYEHUEM CHCTEMBI
apryMEHTOB M TIOJHBIM OXBaTOM TeMbl. BaxkHas pojb B pa3BUTHH Y
OOy4Jarouuxcsi € HapPYIICHUSIMA CJIyXa CJIOBECHO-JOTUYECKOTO MBIIIJICHUS
NPUHAJICKUT OOCYXKJIEHHUIO U  BBIBEACHUIO (HOPMYN, MOJEIUPOBAHUIO
MPAaKTUYECKUX 3aJa4 C TMOMOIIBIO (POpMyJI, BBIMOJHEHUIO BBIYMCICHUN MO
dbopmynam u ap.

B cooTrBercTBUM C nmpuHyunom uHmMeHcU@UKayuu peyesoco oOUeHUs
(KOMMYHHKAaTUBHOCTH) TpeOyeTcsl CO3/aHue Ha YpOKax MaTeMaTHUKU CUTyallui
pedeBoro odOmeHus. Jms 3toro, kak m Ha stane HOO, BaXHO NMpPaKTUKOBATh
paznudHbie GOpMbI pabOTHI: TTapaMu, MAJIBIMU TpynnamMu u Ap. Jlanabie GopmbI
paboThl, HapsAy C WHBIMHU, TO3BOJISIOT OCYIIECTBISITh KOMMYHHUKATHBHOCTD
y4eOHOTO MaTeMaTHYeCKOrO Marepuaia W CaMOW OpraHu3aiuu paboThl Ha



yYpOKe, aKTHUBU3UPOBATh «MATEMATUYECKHI» CIIOBAPh, «MATEMaTHYECKYIO»
dbpa3eosioruio, COBEPIIEHCTBOBAThL Yy OOyYaroOUIUXCSd YMEHUS JOKa3bIBaTh,
paccyxknarb, (HOpMyIHpOBaTH  BBIBOABI, M3BJIEKAaTh M  aHAJIMU3UPOBATH
UHOOPMAIIIIO MATEMATUYECKOTO COJEPKaHMUS.

B npomecce o00pa3oBarenbHO-KOPPEKIIMOHHOM  paboOThl  MOTYT  OBITh
HCITOJIb30BaHbl IIU(PPOBBIE TEXHOJIOTHUU, K KOTOPHIM OTHOCAT MH(POPMAIIMOHHO-
oOpa3oBaTesibHbIE  Cpebl,  AJIEKTPOHHBI  00pa3oBaTeNbHBIA  pecypc,
JMCTAaHIIMOHHBIE 00pa30BaTeNIbHbBIE TEXHOJIOTHM, DJIEKTPOHHOE OOyuYeHUE C
MOMOIIBIO UHTEPHETA U MYJIBTUME/INA.

[IpeumyiecrBamu UCIIOJIb30BaHUS U (POBBIX TEXHOJIOTUH B
o0pa3oBaTeIbHO-PEaOMIIMTAIMOHHOM ~ TPOIECCe  SIBISIOTCS  JTOCTYMHOCTb,
BApUATUBHOCTh, HAMISIAHOCTh OOy4YeHHUs, oOpaTHas CBA3b YYUTEIS C
OOy4arolUMHCS, TOCTPOCHUE HMHAMBUAYAJIbHOM TPAGKTOPUH  HU3YUYCHUS
y4ueOHOro marepuaia, oOydyeHHE C MPUMEHEHHEM HHTEJUICEKTYaJbHBIX CHUCTEM
MOJIIEPKKH ([J1 afanTaiuy yaeOHOro MaTtepraia K 0CoObIM 00pa3oBaTeIbHbIM
notpedHoCTsIM oOyyvarouxcs). Opranuzanus oOydyeHus Ha OCHOBE HU(PPOBBIX
TEXHOJIOTUH  TO3BOJISIET  AKTUBU3MPOBATH  KOMIICHCATOPHBIE  MEXaHU3MBI
0Oy4aroluxcsi, OCYHIECTBIATh 00pa3oBaTeIbHO-PEAOMIMTAIIMOHHBIN TIPOIIecC
Ha OCHOBE TMOJINCEHCOPHOTO MOAX0/Ia K MPEOI0JICHUIO BTOPUYHBIX HAPYIIIEHUH B
pa3BUTHH.

[{nppoBbie TEXHOIOTUH MOTYT HCITOJIB30BATHCS B PA3IUYHBIX BapHAIUAX: B
BUJIC MYJIBTUMEIUWHBIX TPE3CHTAINN, KaKk Y4eOHWUK W pabodas TeTpaab, B
Ka4eCTBE CIIOBaps WM CIPABOYHWKA C Y4YEOHBIMH BHACO(DUIBMAaMH, Kak
TpeHAXEP I 3aKperyICHUS HOBBIX 3HAHUW WM B BHJIE MPAKTHUYECKOTO
nocoowus.

NudopmanimonHo-o6pa3zoBarenbHas cpea o0pa30BaTesIbHOTO YUPEXKICHMUS,
OpraHW30BaHHAs C WCIIOJB30BAaHUEM ITU(POBBIX TEXHOJOTHH, JIOJDKHA
o0OecrneunBarh:

— WH()OPMAITMOHHO-METOIUYCCKYIO TOAICPKKY 00pa3oBaTeIHbHOTO MpoIecca
C y4€ToM O0COOBIX 00pa30BaTENbHBIX MOTpPEOHOCTEW OOydarouuxcs C
HapyIICHUEM CITyXa;

— IUIAaHMpPOBaHHWE O00pa30BaTEIBLHOTO TMpOIEcca H  €r0  PEeCypCHOTO
oOecriedeHusT B COOTBETCTBUU C (enepaabHbIMU TPEOOBAHUSIMH OCHOBHOTO
oO11ero oOpa3zoBaHus;

— MOHUTOPHUHT M (PUKCAIIMIO XOJIa U PE3yIbTaTOB 00pa30BaTEILHOTO MpoIecca
JUTSL OTCIICKUBAHUSI JUHAMUKHA YCBOEHHUS y4eOHOTO Marepuaia o0ydJarolmuMUCs
C HAPYIICHUEM CIIyXa;

— y4€T CaHUTAPHO-IMUIEMHUOIIOTHUECKUX TpeOOBaHUN mpu OOydYeHHH
IIKOJIbHUKOB C OTPAaHUYCHHBIMU BO3MOXKHOCTSMH 37I0POBbS (C HapyIICHUSIMH
CcIIyXa);

— COBpPEMEHHBIE MPOIIENAYyPhl CO37aHus, TIONCKa, coopa, aHanmu3a, o0paboTKH,
XpaHEHUsI ¥ PEACTaBICHUS HHPOPMAIINH;

— JWCTAHIIMOHHOE B3aMMOJICHCTBUE BCEX YYAaCTHHUKOB OOpa30BaTEIIbHOTO
npoiiecca (OOyJaronuxcs ¢ HapylIeHHEM CllyXa, WX PpOIUTeNeil (3aKOHHBIX
MIPEICTaBUTEIICH ), TIEIarOTUYECKUX PAOOTHUKOB, OPTaHOB YIIpaBJiIeHUS B cepe



oOpa3oBaHusA, OOIIECTBEHHOCTH), B TOM 4YHCIE€ TMpU  peaau3aliu
JTUCTAHIIMOHHOTO 00pa30BaHUS.

B pesynbrare ncnonb3oBaHus HU(POBBIX TEXHOJOTHH B 00pa30BaTEIHLHOM
npoliiecce y 00y4arouuxcs ¢ HapylIeHUeM ciyxa (popMUpyroTcs YeThipe BUAA
U (POBOIN KOMIIETEHTHOCTH:

*uHGOPMALIUOHHAS U MEJIUAKOMIIETEHTHOCTh (CIOCOOHOCTh paboTaTh C
pa3HbIMU IU(PPOBBIMU pecypcamu),

*KOMMYHUKaTHUBHAsI (CIOCOOHOCTh B3aMMOJICHCTBOBAThH MOCPEACTBOM OJIOTOB,
dbopyMoOB, 4aToOB U Ap.),

*TeXHUYECKasi (CIIOCOOHOCTh MCMOJIb30BaTh TEXHUYECKHUE M MPOTrpaMMHBIE
Cpe/CTBa),

*roTpeduTeNbCKas (ClOCOOHOCTh pelarh ¢ MOMOIIBIO IUPPOBBIX YCTPOUCTB
Y MHTEPHETA pa3jInyHble 00pa30BaTebHbIE 3aa4n).

Lenu uzyuenust yaeoHoro npeamera «MareMaTuka

Llenv  yueOnou Oucyuniunvl 3aKIIOYAECTCS B O00ECIEUCHUU OBJIAJICHUS
OOy4JaroUMMHUCS C HapyUIEHUSIMU CiIyXxa HEOOXOAUMBIM (OompeesieMbIM
CTaH/IapTOM) YPOBHEM MaTeMaTWYeCKOW TMOATOTOBKU B €IUHCTBE C Pa3BUTHEM
MBIIUICHUS ¥ COIIMATTbHBIX KOMIETCHIINMA, BKITIOUAS:

— (opmupoBaHHE IICHTPAJbHBIX MaTEeMAaTUYECKUX MOHATHHA  (YKCIO,
BEJIMYMHA, TeoMeTpuueckas (urypa, MepeMeHHas, BEpPOATHOCTb, (PYHKIIHS),
00€eCreynBaroMX MPEEMCTBEHHOCTh W NEPCHEKTUBHOCTh MAaTE€MaTH4YECKOTO
o0Opa3oBaHus 00yYaIOIINXCS;

— MOJBEIeHHE O0YyYarolMXCcsl Ha JOCTYIHOM JIJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMAaTUKH U OKPYXKAIOIIET0 MUpPa, TOHUMaHWE MaTEMAaTUKH KaK
4acTH OOIEH KyIbTypbl YEJIOBEUECTRA;

— pa3BUTHE MHTEIJIEKTYyaJIbHBIX U TBOPYECKHUX CHOCOOHOCTEH O0yJaromuxcs,
NO03HABAaTE€JIbHOW AaKTMBHOCTH, WCCJIEIOBATEIbCKUX YMEHUH, KPUTHUYHOCTH
MBIIUICHUS], UHTEpeCca K U3YYEHUIO0 MaTeMaTHKU;

— (opMupoBaHue (QYyHKIIMOHAJIBbHOW MaTeMaTUYeCKOW IPaMOTHOCTU: YMEHHMS
pacro3HaBaTh  MPOSBICHUS  MaTeMAaTUYECKUX  MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajibHBIX KU3HEHHBIX CUTYALUsAX U MPU U3yUYEHUU JPYTUX
y4eOHBIX TPEIMETOB, MpPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
dopMynupoBaTh KX Ha S3bIKE MaTeMaTHMKH M CO3/1aBaTh MaTeMaTHYeCcKHe
MOJIENIH, TMPUMEHSITh OCBOCHHBI MaTeMAaTHUECKUH ammapar Uid pelIeHHs
PAKTUKO-OPUEHTUPOBAHHBIX  3ajlad, HUHTEPIPETHPOBaTb M  OLICHUBATH
NOJTyYEHHBIE PE3YNbTaThI.

Mecrto npeamera «MareMaTuKa» B y4eOHOM IJIaHe

VYuebnplii mnpeamer «Maremarthkay BXOAUT B TPEIMETHYIO 00JacTh
«MaremaTtuka u uH(HOPMATUKAY, ABJISASACH 00S3aTEIIbHBIM.

VYueOubiii npenmer «Marematukay sIBASETCS OOIUM ISl OOy4aromuxcs ¢
HOPMATHUBHBIM Pa3BUTHEM U C HAPYIICHUSIMH CITyXa.

Conepxanue ywyeOHoro mpeamera «Maremarvkay, TMpEICTaBIEHHOE B
[Tpumepnoii paboueit mporpamme, cootBercTByer GI'OC OOO, IlpumepHoii
aJlanTUPOBAaHHON OCHOBHOM 00pa3oBaTelbHON MPOrpaMMe OCHOBHOTO OOIIEro
oOpazoBaHus (BapuaHnTt 2.2.2).



B 5-10 xmaccax yueOHblii mpenMer «MaremaTnkay H3y4yaeTcsi B paMKax
CJIEYIONINX YYeOHBIX KYpPCOB:

B 5—6 KJ1accax — «MaremaTukay,

B 7—10 knaccax — «Anredpa», «l'eomerpus», «BeposITHOCTb U CTaTUCTUKAY.

Coaep:xanne yueOHOIo npeamera

Conepxanue ywyeOHoro mpeamera «Maremarnkay, MpEACTaBICHHOE B
[IpumepHoii paboueit mporpamme, cootBerctByer ®I'OC OOO, IIpumepHoii
aJlanTUPOBAHHON OCHOBHOW 00pa30BaTEIbHON MpOrpaMMe OCHOBHOTO OOIIETO
oOpazoBaHus (BapuaHnrt 2.2.2).

Conep:xanme yueOHOro npeamera «VMaremaruka
5 KUIIACC
(1-it ron o0yuenust Ha ypoHe OOO0)

Harypanbnsbie uncina. JledicTBus ¢ HaTypaJbHBIMHU YHCIIAMHA

Harnsgnas reometpust. JInHumM Ha MII0CKOCTH

OOGBIKHOBEHHBIE IPOOH

Hanrannas reomerprs. MHOTOyronbsHUKH

JlecsiTuunbie 1poou

Harnsnnas reomerpus. Tena u Gpurypsl B mpoOCTPaHCTBE

O06o0011eHNE ¥ cUCTEMaTH3alus U3y4YeHHOTO MaTepralia

Ilpumepnsie 6uodvl OeamenvbHOCHU 00YUAIOUWUXCA:

— 00CyXI€HUE PACCMAaTPUBAEMBIX MMOHATHH, POPMYIUPOBAHUE MPABUI;

— BbIJICJICHUE (B COOTBETCTBUU CO CJIOBECHOW WHCTPYKIMEH) U CIOBECHOE
0003HaYeHHE U300paKEHHBIX 00BEKTOB;

— BBITIOJIHEHUE TpadudecKux padboT (10 CIOBECHOM MHCTPYKIIUU, 00pa3ILy, 10
aHaJIOTUU U JIp.);

— BBITIOJTHEHUE BBIYUCIICHUN B YCTHOM U MUCbMEHHOU (hopmax;

— COCTaBJICHHE TJIaHA U O0CYXKJIEHHE CITOCc00a peIIeHus 3a/1auu;

— o0cyxienne u BoIBoJ (hopmyit ((hopmybl MyTH U Jp.), 3HAYESHUN BXOSAIIUX
B He€ OyKB; HaXOXKJeHUE 10 (popmyre yKa3aHHBIX JaHHBIX;

— MOCTPOEHUE JTIOTHUECKUX LIETIOYEK MPU JOKA3aTEeIIbCTBE U AUAJIOTE U Jp.

IIpuMepHas TeMaTHYeCKAS U TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepnvle cnosa u crogocouemanus

Jlenenue, 10Ka3aTeNbCTBO, EAUHULBI U3MEPEHUS, 3a7a4a, U3MEPEHUE JITTMHBI
CTOPOHBI, KOOPJMHATHBIN JTy4, KOOPAUHATHI, JIyd, MHOTOYTOJIbHUK, HATypajJbHOE
YKCJIO, HEPABEHCTBO, OTPE30K (JIJMHA OTpPEe3Ka, KOHLBI OTpe3Ka), MIOCKOCTb,
npsiMasi, paBHbIE OTPE3KH, PACCTOSTHUE MEXKAY TOYKAMH, TOYKa, TPEYTOJIbHUK,
IKajia.

BykBeHHast 3amuch BBIpaXKEHUS, BBIYUTAEMOE, BBIUMTAHUE, HAXOXKICHUE
3HAYEHUsI, TIEPUMETP, IJIONIaAb, Pa3HOCTb, CBOMCTBA CIIOKCHUSI W BBIYUTAHUS,
cllaraeMeble, CJIOKEHUE, YHCIOBOE BhIPAKEHUE, YHCIOBOE PABEHCTRO.

KBanpar, ky0, MHOXKUTEIIb, HAXOXKJICHUE 3HAYEHUSI TIEPEMEHHON, OCHOBAaHHUE,
OCTaToOK, MPOU3BEJICHUE, CMBICH BBIPAKEHUS, PACHpPEETUTEIBHOE CBOMCTBO
YMHOXXEHHS, COUETATEeIbHOE CBOWCTBO YMHOXEHHS, CIOCO0 HaXOXKICHUS
JIeJICHUs, CIIOCO0 HaXOXKJICHUS YMHOXKEHUSI, CTENEeHb, YMHOXEHHE, YacTHOE,
YIPOILEHUE BBIPAXKEHUS, YTEHUE BBIPAKECHU .



Ap, BEpIIMHBI, BpEMsI, BBIYUCIICHUS, TeKTap, IPaHu, JECUUMETP, KBaAPATHBIN
METp, KUJIOMETP, KyOMUEeCKUM CaHTUMETP, 00BEM KyOa, 00bEM HIKHEH TpaHH,
napajiejenunes, NepuMeTp KBajpara, NepUMETp MPSIMOYToJbHUKA, TUIONIAIb
(kBajspara, HUKHEW rPaHU, OBEPXHOCTH Ky0a, TOBEPXHOCTHU Mapasliesenumnesa,
OpSIMOYTOJIbHHMKA),  TPOCTOM  CIOCOO  BBIUMCICHHUSA,  MPSAMOYTOJIbHBIM
napajienenunesn, paBHble (UTypbl, paccTosHue, pédpa, (opmyna, dopmyna
wiomaau, popmyna myTu.

Brinenenue yactu, BelYuTaHuE Apo0Oeii, neIieHue Ha YacTH, AUaMeTp, 1podu ¢
OJIMHAKOBBIM 3HaMeEHaTeseM, JApoOb (MpaBWIbHBIE / HEMpaBHIbHBIE JPOOH),
3aMuch ApoOei, 3HaMeHaTellb, HaX0XK/ICHHE 3HAYCHHs] OYKBEHHOTO BBIPAKECHMUS,
OOBIKHOBEHHBIE JIPOOH, pacIoIoKeHHE APoOeid, cioxeHne ApoOeil, cpaBHEHUE
po0ei, LIEHTP KpyTa, YUCIUTEINb, YTEHHE TPOOeH.

JlecsiTuuHble IpoOM, AENIEHUE NECATUYHOW ApoOM Ha HaATypaslbHOE YHUCIIO,
3aIlUCh JAECATUYHBIX APOOEH, 3aruch OOBIKHOBEHHOM Apo0OU B BUJIE AECATUUHOM,
3allUCh TPOM3BEICHMS B BHJE CYMMBI, HaxXOXIEHHE JpoOM OT 4HCIa,
HaXOXKJCHUE 3HAYeHHUs] OyKBEHHOTO BBIPAXKEHHUS, OKpPYIJIEHHE  4MCel,
NEPEMECTUTEIbHBIA U COYETATENIbHBIM 3aKOH CIIOKEHUS NIECATUYHBIX APOOEH,
NEPEMECTUTEIbHBI U COYETATENbHBI 3aKOHBl YMHOXKEHUS, NPUOIMKEHHBIE
3HAUYEHUS YUCEN, CpeHEee apuPMETUUECKOE, YMHOKEHHE AECATUUHON ApoOu Ha
HaTypaJbHOE YUCIIO, YPABHUBAHHUE YUCIIa 3HAKOB, YUTEHUE JIECATUYHBIX IpOOEii.

N3MmepeHne ymIoB, MHMKPOKAJIBKYISITOP, HAaxXOXKJAEHHE 4YacTH OT 4YHCIA,
HAXOXKJICHHUE YMCa M0 €ro YacTH, MOKAa3aHUs, IOCTPOEHUE YIIIOB, TPAHCIIOPTHUD,
yroJi (IpsIMOM, TylOW, OCTPBINA, Pa3BEPHYTHIN ), YEPTEKHBIA TPEYTOIbHUK.

IIpumepnvie gppazwi

S Oyny nepeuncnsaTh nepBblie 17 yncen HaTypajbHOTO Psa.

S wmory (roToB) TMpUBECTH NPUMEPHl JBY3HAUHbIX (TPEX3HAYHBIX,
IECTU3HAYHBIX ) YUCEI.

Ham mnpeacroutr (Hy»X)HO, cleayeTr, HEOOXOAUMO) BbIOpaTh E€IUHUYHBIN
OTPE30K U OTMETUTh Ha KOOPJMHATHOM JIy4€ TOYKH, KOOPAUHATHI KOTOPBIX ...

OTtpe3ok AC pa30uBaeT nNpsAMOYroJbHUK Ha J1Ba paBHbIX TpeyroibHuka: ABC
u ADC.

[lnomans KaxaOro TpPEyrojbHUKA paBHA TMOJOBUHE IUIOLIAAM BCErO
PSIMOYTOJIbHHKA.

KBazapar — 310 NpsIMOYTrOJIbHUK C PaBHBIMU CTOPOHAMH.

S mory (Xouy, TOTOB) MPUBECTH NPUMEPHI MPEIMETOB, KOTOPHIE HMEIOT
dbopMy IpsIMOYTOJILHOTO Tapaljieenunea.

S Mory oTBeTHUTh Ha BOMNPOC O TOM, CKOJIBKO pEOEp W BEpUIMH Y
PSIMOYTOJIBHOTO NapaJijieienunea.

[IpaBuibHast ApoOb MeHbIIE enuHMIB. HemnpaBuibHas npoOb OoJbllie WU
paBHA €UHUIIE.

A mory (TOTOB) MPUBECTH MPUMEP YUCIOBOTO BBIPAXKEHUS U OOBSICHUTD, KaK
HAlTH 3HAYEHHUE YMCIIOBOTO BBIPAXKECHHS.

51 xouy nmpuBeCTH MpUMep OYKBEHHOTO BBIPAKEHUSI.

Mpl1 y3HaIM O TOM, YTO MPOU3BEACHUEM ACCATUUYHON IpOOM U HATypabHOTO
YHClia Ha3bIBAIOT CYyMMY CIJIaraéMbIX, KaXJ10€ U3 KOTOPBIX paBHO 3TOW Apodu, a



KOJIMYECTBO CJIATa€MbIX PABHO 3TOMY HaTypajdbHOMY YHCITY.

C  [oOMOWIBI  MHUKPOKAJIbKYJIATOpPA  MOXXHO  BBIIOJHATH  pas3HbIC
apumeTnyeckue JeMCTBUS: CIOKEHUE, BHIUYUTAHNUE, YMHOKEHHE, JICIICHNUE.

IIpumepnvie 661600061

Jliia cu€ra npeaMeToB IPUMEHSIOT HaTypasbHble yncia. JIro0oe HaTypaabHOe
YHCJIO0 MOXKHO 3allMcaTh C MOMOLIbI0 AecaTH uudp: or 0 go 9. Takas 3anuch
YUCEN HAa3bIBACTCS AeCATUYHON. [locnenoBaTenbHOCTh BCEX HAaTypaIbHbIX YUCEN
— 3TO HaTrypaibHbIM psaf. CaMoe MaJeHbKOE HaTypaJIbHOE YUCIIO — eAuHMIA. B
HaTypaJbHOM Py KaKJo€ cleayrouiee ynciao Ha 1 Gombiue npenpiaymero. B
HaTypaJbHOM psily He ObIBaeT HauOoJbLIEro yncia, oH OeckoneueH. Ludpa 0
O3HA4aeT OTCYTCTBHE €AVHMI] JAHHOIO pa3psiia B JECATHYHOM 3alMCU YMCIIA.
[Muppa 0 cayxuT U A8 OOO3HAUEHHS] YHUCHIA «HYIb». OJTO 3HAYUT — «HU
onHoro». Hynb K HaTypaJbHBIM YMCIaM HE OTHOCHT.

Eciu mnpubaBuUTh K HaTypaJlbHOMY 4YHCIY €AMHHUILY, YTO TMOJXYYHUTCS
clenyroniee 3a HMM 4ucino. YwWciia, KOTOpbIE CKIAABIBAIOT, HAa3bIBAIOT
cilaraeMbIMU. HYUCI0, OJTyYaroIIeecs TP CIOKEHNH 3TUX YUCEN, — 3TO CyMMa.

Bripaxkenue, copepxaiiee OyKBbI, Ha3bIBaeTCd OYKBEHHBIM BBIPAKEHUEM.
BykBbl TYyT MOryT o0o03HauaTh pas3Hble UU(pbl. Yuciaa, KOTOPHIMU 3aMEHSIOT
OYKBY, Ha3bIBaIOT 3HAUEHUSIMHU 3TON OYKBBHI.

MpbI 3Haem pa3HbI€ CBOWCTBA CIIOKEHHUs. BO-NEpBBIX, NMPU NEPECTAHOBKE
ClIaraéMbIX CyMMa YHUCEJ HE M3MEHSETCSA. DTO CBOMCTBO CIIOKEHHUS HA3bIBAIOT
NePEMECTUTEIBHBIM. BO-BTOpBIX, 4TOOBI MPUOABUTH K YUCIY CYMMY JIBYX
Yyucesl, MOXKHO CHavajla mpuOaBUTh nepBoe ciaraemoe. [loTom K moiaydeHHOH
CyMME HaJ0 MpubOaBUThL BTOpOE cjaraeMoe. ITO CBOMCTBO CJIOXKEHUS
Ha3bIBACTCSI COYETATENbHBIM. B-TpeTbuX, OT nNpuOaBiIeHUs HYJIS YHUCIO HE
U3MEHSIeTCS. 3HAuuT, €clii NpuOaBUTh K HYIIO Kakoe-HUOyAb YHUCIO, TO
MOJIy4YUTCS MPUOABIEHHOE YUCIIO.

[IpousBeneHue ABYX YHMCEN HE U3MEHSETCA MPU MEPECTAHOBKE MHOXKHUTEIECH.
DTO CBOMCTBO YMHOXKEHHSI HA3bIBAIOT MEPEMECTUTENbHBIM. UTOOBI YMHOXHTH
YHUCJIO Ha MPOU3BEAEHUE ABYX YHMCEN, MOKHO CHauajla yMHOXHUTh €ro Ha NEPBBI
MHOXUTENb. [I0TOM ToOlydeHHOE MPOU3BENECHUE HAJ0 YMHOXHUTh Ha BTOPOIl
MHOMKHUTEIb. ITO CBOMCTBO YMHOXEHUS HA3bIBAIOT COUETATEIbHBIM.

Jlenenne — 310 JEUCTBUE, C MIOMOIIBIO KOTOPOTO MO MPOU3BEACHUIO U OTHOMY
U3 MHOXHWTENIEW HAaxOoAAT APYrOoM MHOXKHUTENb. UUCI0, KOTOpOE AENAT, — 3TO
nenumoe. Yucio, Ha KOTOpoe AENST, — 3TO AeNUTeNb. Pe3ynsrar AeeHust — 3To
yacTHoe. YacTHOe TNOKa3blBaeT, BO CKOJBKO pa3 JeiauMoe OoJiblle, 4YeM
nenutenb. Hu oTHO 4ncio Henb3s IeTUTh Ha HYIb.

C nomompio pobGeil MOXKHO 3amMcarh pe3yjbTaT ACNICHUs JBYX JHOOBIX
HaTypaJIbHBIX yKcel. Eciau AeieHne BBIMONHIETCS HALENI0, TO YaCTHOE SIBIISIETCS
HaTypaJbHbIM 4YHCJIOM. Eciii Haleno paszaeinuTh HEIb3sl, TO YacTHOE — 3TO
JpOOHOE YHUCIIO.

CMmelianHas 3anUCh YUCIIA — 3TO Takasl 3allich, KOTOPAsl COAEPKUT LETYIO U
IpoOHYyI0 yacTh. J1Ji KpaTKOCTH BMECTO «YHCIIO B CMEUIAaHHOW 3alTMCH TOBOPST
TaK: «CMEMIAHHOE 4uciao». CMEIIaHHOE YHUCIO MOXHO MPEACTAaBUTH B BUJE
HEIPaBUIbLHOU IpoOu.



YtoObl mpeaCTaBUTh CMEIIAHHOE YHCIIO B BUJE HEMPAaBUILHOW TPOOH, HANO
BBITIOJIHUTG CIIEAYIOLINE ACUCTBUS. BO-NIepBBIX, YMHOKUTH €T0 LIENIYIO0 4acTh HA
3HaMeHarelb IpoOHOM YacTu. Bo-BTOpHIX, K MOIYYEHHOMY MTPOU3BEACHUIO HAJO
npuOABUTH YUCIUTENb IPOOHON yacT. B-TpeThux, Ha0 3anucaTh MOJIyYeHHYIO
CYMMY YHCJIHMTENIEM Ipo0H, a 3HaMeHaTelb JPOOHON YacTh HYKHO OCTaBUThH 0e3
WU3MEHEHUS.

UTtoObl YMHOXHTH JACCATUYHYIO JpoOb Ha HaTypallbHOE YHCIO, HAaa0
BBITIOJIHUTH CIIEIYIOIINE AEHCTBUS. BO-NIEPBBIX, YMHOXKUTH €€ HA 3TO YHCIIO, HE
oOpamiass BHUMaHMUS Ha 3amaTyr0. Bo-BTOpbIX, HaJA0 B IOJIYYECHHOM
MPOU3BEACHUM OTACNIUTD 3alsITOH CTOIBKO HU(P ClpaBa, CKOJIbLKO UX OTIEICHO
3aMaToN B JECATUYHON JapoOu. UTOOBI YyMHOXHUTH JOECATUYHYIO IpoOb Ha 10,
100, 1000 u Tak manee, HaJO B 3TOH JAPOOM TMEPEHECTH 3AIMTYIO Ha CTOJBKO
udp BIPaBO, CKOJIBKO HYJIEH CTOUT B MHOYKUTEIE NOCIIE €UHHULIBI.

JIns u3MepeHus MIomaneid MoJb3YITCS TaKUMU EAMHULIAMH: KBaJIPaTHBIM
MUWJUTUMETPOM,  KBaJAPATHBIM  CAHTUMETPOM, KBAJPATHBIM  JIELIUIMETPOM,
KBaJpaTHbIM KWJIOMETpoM. Harmpumep, KBaApaTHbIE METp — 3TO IUIOIIAIb
KBaJpara co CTOPOHOM 1 MeTp, a KBaJApaTHbIA MHWUIMMETP — 3TO IUIOIIAb
KBajpara co ctopoHor 1 mmmmmmerp. Ilnomaau noneil U3MepSArOT B reKkrapax.
['ektap — 310 MUom@aaes kBagpara co cropoHod 100 wmerpos. Ilnomanu
HEOONBIINX YYaCTKOB 3€MJIM U3MEPSIOT B apax. Ap (COTKa) — IJIoaab KBajpaTa
co ctopoHoii 10 MeTpoB.

6 KJIACC
(2-it ron 00yuenust Ha ypoHe OOO0)

Harypanbnbie uncia

Hamannas reomerpus. [Ipsimplie Ha IIOCKOCTH

Hpobu

Hamannas reomerpus. Cummerpust

Boipaxkenus ¢ OykBaMu

Hamannas reomerpus. @urypsl Ha INIOCKOCTH

[TonoxxuTenbHbIE U OTPULATENIbHBIE YHCIIA

[IpencraBnenune JaHHBIX

Hamannas reomerpus. @urypsl B IpOCTPAHCTBE

O0600111eHNE ¥ cCUCTEMaTH3aIMs U3yUYeHHOTO MaTepualia

Ilpumepnsie 6uodvl OeamenvbHOCHU 00YUAIOUWUXCA:

— 00BbsICHEHUE 3HAYEHUS IOHATHH ((popMynHrpoBaHUE ONpeeIeHH);

— JI0Ka3aTeJIbCTBO U OMPOBEPIKEHHUE C MOMOILBIO KOHTPIPHUMEPOB;

— pellleHre TEKCTOBBIX 3a/1a4 apu(hMETUUECKUMU CIIOCO0aAMHU;

— dhopMynUpOBaHKE MPABUII (B paMKaxX U3y4E€HHOTO);

— yTeHue (OpPOIMMUECKH M TPAMMATHYECKH BEPHOE) MaTeMAaTHUECKUX
3aIucei;

— aHamu3 TEeKCTa 3aJa4yd, nepe@opMyIupoBKa YCIOBUS, H3BJICUCHHUE
HeoOXoauMon — mHGOpMAIMK, MOJEIMPOBAHHE  YCIOBUS MpPH  [OMOUIH
BH3YaJIbHBIX OMOp (CXEM, PUCYHKOB, PEAJIbHBIX IIPEIMETOB);

— IOCTPOEHHUE JIOTUYECKUX LIEMOYEK PACCyKICHUN;

— KpUTUYECKas OLEHKa U 000CHOBAHKE MOTYYEHHOI'O OTBETA, OCYILIECTBICHHE



CaMOKOHTPOJIS;

— MPOBEICHUE HECIOXKHBIX MCCIEIOBAaHUN — B paMKaX M3y4YE€HHOIo (B T.4U. C
HCITIOJIb30BAHUEM KaJIbKYJSITOPa, KOMIIBIOTEPA);

— 1oa00p M MpUBEJIEHUE MPUMEPOB C OMOPOI Ha COIMATBLHO-OBITOBOM OIBIT.
U np.

IIpuMepHas TeMaTHYeCKAA U TEPMUHOJIOTHYECKAS JIEKCUKA

IIpumepnvle cnosa u cnogocouemanus

Henutrenu u kpartHble. OOBbIKHOBeHHBbIE npoOu. [Ipu3Haku AEIUMOCTH.
Jenurens HAaTypaJbHOTO 4YHCHA, KPAaTHOE HATYypaJIbHOTO YHCIA, OCTaTOK,
JEUMOCTb, TPOCTBIE W COCTABHBIE YHCIA. Pa3oKeHWe Ha MHOXHUTENIH,
pa3lioKEHUE Ha MPOCThIE MHOXKUTENHU, OOIIUNA JAeNUTENh, HAMOOIBIIUNA OOITUI
JEIUTENb HATypallbHbIX 4YHCEJI. B3auMHO MpOCThIE YHUCIIA, HAWMEHBIIEE
HaTypajbHOE YHCJIO, HauMMEHblIee O0Illee KpaTHOE HaTypajabHBIX YHCEI.
Yucnutenb, 3HaMEHaTellb, OCHOBHOE CBOMCTBO ApoOH, pPaBEHCTBO JpoOei,
paBHas JpoOb, JEJICHHE YWCIUTENS W 3HAMEHATeNs, COKpallleHue Ipoou,
HEcOoKpatumasi JApoOb, HAWMOONBIIUN OOMMHA  JENUTENb YUCIHUTENS U
3HameHarens. Ilapel  B3auMHO mpocThix uyuced. OOmwuil  3HaMeHaTeNb,
JOTIOJHUTENbHBIE MHOKUTENM, HAMMEHBIINI OO 3HaMEHATE b, HAUMEHBIIIEE
oOmee kpatHoe 3HameHarens. JlecsatuuHas OpoOb. CpaBHEHHE, CIIOKEHUE U
BbluMTaHue npoOeil. CpaBHeHHE ApoOE € OJMHAKOBBIMU UHUCIUTEISIMU H
pa3HbIMU 3HameHarelsiMHu. [[poOu ¢ pa3HbIMU 3HameHaremsiMu. Haxoxnenwe
3HAYEHUSI BhIpaKCHUs. 3a7]aud Ha CJIOKEHUE U BbIUUTaHUE pobeit. CMelIaHHbIe
yucna. llepemecTuTenbHOE CBOMCTBO CIOXKEHUS, COYETATEIIBHOE CBOWCTBO
CIIO)KEHHMSI, CIIOKEHHME LIEJIbIX YacTeW, CIOKEHUE IPOOHBIX YacTed, APOOHbBIE
YacTH, HENpaBWIbHAas APOOb, YKMCIIOBBIE BBIPAKEHHUS, YIPOLIEHUE YHUCIOBBIX
BBIPKECHUW, OYyKBEHHbBIE BBIPAKEHUS, YIPOIIEHHE OYKBEHHBIX BBIPAKECHUMU.
VYpaBHEHUsI CO CMEUIaHHBIMM YHMCiIaMH. Teopus yucen. YMHOXUTH ApoOb Ha
HaTypaJbHOE YHUCJIO, YMHOXUTh ApoOb Ha ApoOb. [IponsBenenue unciurenei,
npousBeAeHue 3HaMeHareneil. Haxoxaenue npodbu oT umcia, yMHOXKHUThH APOOb
Ha uyucio. IIpouentsl. CBONCTBA YMHOXKEHHS, pacClpeAesIUTEIbHOE CBONCTBO
yMHOKEHHUS. (CBOWMCTBA YMHOKEHHMS OTHOCHUTEIBHO CIOXEHUA. B3aumHO
oOparubie uyucna. Jlenenue npobu Ha apoOb. YUucimo oOpaTHOE ETUTENIO.
JleneHue cMeNIaHHOTO YKciia Ha P00k, JeieHUe CMEIIaHHbIX Ipooeit. [TpaBuso
HaxXOXJCHUS YUCIia MO0 JAHHOMY 3HAY€HUIO ero Jpodu. Yucinurtenb IpoOHOTO
BBIPQKEHHUS, 3HAMEHATelb JPOOHOTO BBIPAKEHUS, YOPOLIEHUE JIpPOOHOTrO
BbIpakeHus. AnreOpanueckue apoOu. UucioBble U OyKBEHHbBIE BBIPAKECHHUS.
YactHoe nByx uncel. [Iponopunu, KpaiHUE YIEHBI IPONOPLIUU, CPEAHUE YIIEHBI
IPOMOPIMK, BEPHbIE  NPOIMOPLHMH, OCHOBHOE CBOMCTBO  IPONOPLUH,
[IEPECTAHOBKA WIEHOB MPONOPLUMHU, HEU3BECTHBIA wWieH mponopuuu. lIpsmo
IPOMOPLUUOHANIbHBIE BEJIWYUHBI, OOpPaTHO MPOMNOPLUOHAIBHBIE BEIUYHHBI.
Macmrab kapThl, OTHOILIEHUE JJIMHBI OTpe3Ka Ha KapTe K JJIMHE OTpe3Ka Ha
MECTHOCTH, JJINHA OKPYXHOCTH, IUIOIIA/lb KpyTa, Iap, paaunyc 1mapa, JuamMeTp
mapa, cepa.

Ipumepnvie ghpa3zvl

[Tokaxku (HanmuilK, HA30BU, HAUYEPTH ...); 1 (OH) HamUcal (HauYepTUi, pelund,



CIieajl BBIYMCIICHUS. . ).

JIto6oe HaTypalibHOE YHCIIO UMEET OECKOHEYHO MHOTO KPaTHbIX.

Ecnu 3anuck HaTypanbHOro yucia okaHuumBaercs mudpoi 0, To 3TO YUCIIO
nenutcst 6e3 octarka Ha 10. Ecnu 3anmuch HaTypallbHOTO 4YMCiia OKaHYMBAETCS
npyroi nudpoi, To oHo He nenutcs 0e3 octarka Ha 10. OcTarok B 3TOM cliydae
paBeH nociennen nudpe yucna.

CoxkparenueM 1poOU Ha3bIBAIOT JICJICHWE YMCIUTENS U 3HAMEHATeNsl Ha UX
oOLIUI AeNUTENh, OTIIMYHBIN OT €AMHUIIBL.

S wayuywics(ach) CpaBHMBaTh, CKJIaAblBaTh U BBIUATATH JpoOU C
OJIMHAKOBBIMH 3HAMEHATEIISIMHU.

Korma s ymnHoxkan(a) apoOb Ha HaTypajlbHOE YMCIIO, YTO CHadajla Ha 3TO
YUCJIO 1 YMHOXKIII(2) €€ YUCTUTENb. 3HAMEHATENb s 0cTaBuii(a) 6€3 U3MEHEHUS.

YacTHOe JABYX 4YHMCEN HaA3bIBAIOT OTHOIIEHHEM JTuUX uyucen. OTHolleHue
MOKa3bIBAET, BO CKOJIbKO TMEPBOE YUCIO OOJBIIETO BTOPOrO WM KaKyl 4YacTh
MIEPBOE YUCJIO COCTABISIET OT BTOPOTO.

Mpbl Hamu TpaBWiIa pasMEIeHUs YWCeT B TOJNYKpPyrax ¢ BCTaBUIIU
HEJOCTAOIINE YHCIIA.

JpoOHBIM BBIpa)KEHHWEM HA3bIBAIOT YACTHOE JIBYX YMCEI WUJIU BBIPAKCHUM, B
KOTOPOM 3HAK JIeJIEHHUs 0003HauYEH YepTOM.

Yucia co 3HaKOM «+» Ha3bIBAIOT MOJIOKUTEIIbHBIMU.

Ywcita co 3HaKOM «—» Ha3bIBAIOT OTPHUIATECIEHBIMU.

[TonoxxutenbHOE HAPABICHUE OTMEYAIOT CTPEIKOM.

KoopanHaTtHOM npsiMOl Ha3bIBAIOT MPSMYIO C BHIOpaHHBIMHU Ha HEH HayajaoM
oTcuéTa, CIMHUYHBIM OTPE3KOM M HAIPABICHUEM.

Uucno, TmOKa3bIBAIONIEE IIOJIOKEHWE TOYKM HAa TMPSMOW, Ha3bIBAIOT
KOOPJIMHATOMN 3TOW TOYKH.

[TpoTHUBOMONOKHBIMU YUCIAMU HA3bIBAIOT JIBA YHUCJA, OTJIWYAIOIIUECS JPYT
OT Jpyra TOJIbKO 3HAKaMH.

[lenpiMu YncIaMU HA3BIBAIOT HATypajbHBIC YHWCIA, MPOTHBOIIONOXHBIC WM
yucia u 0.

UToOBI CITOKWTH JBa OTPUIATEIBHBIX YKCIIAa CHAaYala HAI0 CIIOKHTh HX
MOJIyJIU. 3aTeM HaJ0 MOCTABUTh MepPe]] MOTYUYEHHBIM YHCIIOM 3HAK «—.

YToOBI CIHOXKUTH JIBa YHCIIa C PA3HBIMU 3HAKAMM, HAJ0 CHayaja U3 OOJIbLIEro
MOJIYJISl CJlaraeMbIX BBIUECTh MEHBIIMKA. 3aTeéM HaJ0 TOCTAaBUTh Iepen
MOJIyYEHHBIM YUCJIOM 3HAK TOTO CJIaraéMoro, MoJayjib KOTOPOTO OOJbIIIE.

UToOBl MEPEMHOXKUTH JIBA YMCIA C Pa3HBIMU 3HAKaMH, HAJ0 MEPEMHOXKHUTH
MOJTYJTU ATHX YUCEN U MOCTABUTH MEPE]] IOTYUYCHHBIM YHCIIOM 3HAK «—.

KopHu ypaBHEHUSsI HE U3MEHSIOTCS, €CITM KaKOe-HUOY b CllaraéMoe rmepeHecTu
U3 OTHOM YaCTH YpaBHEHUS B JIPYTyI0, U3MEHUB MPU ITOM €T0 3HaK.

JIBe mpsiMble, oOpasyroliue Mpu MEPEUUCICHUN TPSIMBbIE YIJIbI, HA3bIBAIOT
MePICHANKYISIPHBIMHU.

IIpumepnvie 661600061

Kaxmoe 4mcio MOXXHO TPEICTaBUTh B BHUJIE CyMMbBI IMOJHBIX JCCATKOB U
equnuil. Hanmpumep: 357 =350 + 7, 1821 = 1820 + 1. Tak kak moiaHbIe I€CATKA
JEATCS Ha 5, TO W BCE YMCIIO ACIUTCS HA 5 WML B TOM Ciy4ae, Korma Ha 5



JEUTCSA YUCTIO €IUHUIl. DTO BO3MOXKHO TOJBKO TOTJA, KOTJa B pa3psiie eIuHUIl
ctout mudpa 0 wim 5.

S y3Han(a) o TOM, YTO €ClM 3aliCh HATypaJbHOTO YHCIAa OKAHYMBAETCSA
nudpoit 0, To 3T0 yKcao aenutcs 6e3 ocrtarka Ha 5. Ho ecnu 3amuce ymcia
OKaH4MBaeTcsl Jpyrod mudpoi, To uyuciao Oe3 ocrarka Ha S5 pa3aenuTh
HEBO3MOXKHO.

A 3nHaro (y3nan(a), 3amomHui(a), BBIyuWs(a), IOBTOPSIO), KaK HaWTH
HanOONBIINI OOIIMI IETUTENb HATYpaJIbHbIX YyKces. CHauana pa3ioKuTh UX Ha
POCTbIe MHOXKHUTENHU. [10TOM U3 MHOXKUTENEH, BXOJAIIUX B Pa3I0KEHUE OJHOTO
U3 OTUX YHUCEN, BBIUEPKHYTh T€, KOTOPHIE HE BXOAST B PA3IOKEHHE IPYTUX
yucen. [locne 3Toro HyKHO HAUTH MPOU3BEEHUE OCTABLINXCS MHOKHUTEIIEH.

A nonsui(a), yTo HaMOOBIIEE YHCIIO, HA KOTOPOE MOKHO COKPATUTh APOOb, —
9TO HAaUOOJBIIUHN OOITUH AENUTETh €€ YUCTUTENS U 3HAMEHATES.

S 3Hato, yTo ISl CpaBHEHUA (CIIOKEHHUSA, BBIUUTAHUS) APOOEH C pasHBIMU
3HAMEHATENIMA HAaJ0 BBINOJHUTH cleayromue aeictBud. CHayana HYXHO
MPUBECTH JIaHHBIE JpOOM K HauMeHbleMy oOimeMy 3HameHarenmo. [lorom
HY>KHO CPaBHUTH (CJIOKUTh, BHIYECTD) MOTYyUYEHHBIE IPOOH.

S 3naro (moHsI(a), mpouuTasn(a), 3aMUILy BBIBOA O TOM), YTO HaYaJI0 OTCUETA,
WM Ha4YaJIo KoopauHat, — Touka O u3zobpaxaeT Hylb. Yucno 0 He SBISETCS HU
MOJIOKUTEIBHBIM, HU OTpHUIaTeIbHBIM. OHO OTAEISAET MOJIOKUTENbHBIE YHCIIa OT
OTPHUIATEbHBIX.

C KOOpIMHATHOM NPSIMOM MBI BCTpEYaEMCA Ha YpPOKaxX HMCTOPHUH, KOrja
pabotaem C «ieHToi BpemeHm». Illlkama ¢  TONOXKUTENBHBIMH U
OTPHIIATEIHHBIMU YUCIAMH B HYJIEM €CTh Y TEPMOMETPOB.

MpI mpHUIIIM K BBIBOAY O TOM, YTO Ui Ka)XXAOTO YMCJIa €CTh TOJBKO OHO
MIPOTUBOMOJIOKHOE eMy uncio. Yuciio 0 mpoTUBOIIOIOKHO caMoMy cele.

A 3anucan(a), yTo MOAYJIb YKCJIa HE MOXET OBbITh OTpHULATEIbHBIM. J7st
MOJIOKUTENIFHOTO YWCia W i HyIsl OH paBeH camoMmy uwciy. Jlms
OTPHUIIATEBHOTO  YHWCJIAa  OH  PaBeH  MPOTHUBOMNOJIOKHOMY  YHCIY.
[TpoTHBOMOIOKHBIE YKCIIAa UMEIOT paBHBIE MOAYIU: [—a] = [a]

A Beimmonuui(a) 3aganue. [Ipu BHIIONHEHUU 3aJlaHusl g paccykiain(a) Tak:
YTOOBI Pa3AEIUTh OTPUILIATEILHOE YKMCIIO HAa OTPULIATEIBHOE, HAJ0 Pa3JeNHTh
MOJIYJIb ACIUMOTO Ha MOJYJIb JAEJIUTES.

Sl moMHIO, YTO TpU JAETCHUHM HYNIS Ha JI000€ YMCIO, HE paBHOE HYIIO,
nony4yaeTcs Hylb. Ha Hylb 1eTUTh HENb3sl.

S pemmmii(a) npumep. [lpu pemenuu s paccyxpaan(a) Tak: €Civ BbIpaKeHHE
SIBTISICTCS] TIPOM3BEICHUEM YHCIIa U OMHON WM HECKOJIBKUX OYKB, TO 3TO YHCIIO
Ha3BIBAIOT YUCIOBBIM KOI(PHUIIMEHTOM, U TPOCTO KOIPPULIUEHTOM.

Conepxanue yueOHOro npeamera «AJjredpa»
7 KIIACC
(3-if rox 00yuenusi Ha ypoHe O0O0)

Hucna u BerurcieHus. PalimonanpHbIe yncia

AnreOpandecKkue BhIPaKCHUS

YpaBHEHUS 1 HEPABEHCTBA

Koopnunars! u rpaduxu. OyHkiuu



O060011eHre U cucTeMaTH3aIusl U3y4YEeHHOTO MaTepuaa

Ilpumepnvie 6uovl deamenvHOCHU 00YUAIOUWUXCA:

— 00BsICHEHUE 3HaUYCHUs TOHATUH ((HOpMYyTUpOBaHUE ONIPEACICHU );

— JI0Ka3aTeJIbCTBO U OMPOBEPIKEHUE C MOMOIIBIO KOHTPIIPUMEPOB;

— pellleHre TEKCTOBBIX 3aJ1a4 apu(phMETUUECKUMU CIIOCO0aMU;

— (hopmyupoBaHue MIpaBmI (B paMKaxX U3y4eHHOTO);

— yTeHue (OpQOo’MUUECKH M TPAMMATUYECKH BEPHOE) MaTeMaTHYeCKUX
3aMuceu;

— aHaJIM3 TEeKCTa 3aJa4yd, mnepe@opMynrpoBKa YCJIOBHUS, U3BICUCHHE
HeoOxomuMor  mH(OpMaIuu, MOJSIMPOBAHWE YCIOBHS TIPH  TIOMOIIH
BU3YyaJIbHBIX OMOP (CXEM, PUCYHKOB, PEaJibHbIX MPEIMETOB);

— IOCTPOEHHUE JJOTUYECKUX LEMOYEK PaCCyKICHUN;

— KpUTUYECKas OLEHKAa U 00OCHOBAHHE MOJTYYEHHOTO OTBETA, OCYIIECTBICHHUE
CaMOKOHTPOJIS;

— MPOBEJICHUE HECJIOKHBIX MCCIEAOBAaHUNA — B paMKaxX M3Y4EHHOIO (B T.Y. C
MCITOJIb30BAHUEM KaJIbKYJISTOpPA, KOMIIBIOTEPA);

— o00p U MPUBEACHUE MTPUMEPOB C OMOPON HA COLUATBHO-OBITOBOM OIIBIT.
N np.

IIpuMepHas TeMaTHYeCKasi U TEPMUHOJIOTMYECKAS JIEKCHUKA

IIpumepHnuie cnosa u crosocouemanus

AnreOpandeckuil crocod pemieHusi 3ana4, OyKBEHHAas 3aluch CBOMCTB
JEUCTBUN HAJl YMCJIAMH, BBIUMCIICHUS C PAlMOHAIBHBIMU YHUCIAMH, TpaduKH,
poOb, KOMOWHATOPHBIEC 3a7]a4l, KOOPAUHATHI, KOPHU YPABHEHUS, MHOTOUJICHBI,
MHOXKECTBA TOYEK Ha KOOPJAWHATHOW TIJIOCKOCTH, MHOXECTBAa TOUYEK Ha
KOODJMHATHOM  MpsMOM, o0OpaTHas MPOIMOPIMOHATBLHOCTh,  OJHOWICHBI,
MEePECTaHOBKH, TMpeoOpa3oBaHre OyKBEHHBIX  BBIPAKEHUN, MPHUBEACHUE
MOJIOOHBIX CIIaraeMbIX, MPOU3BE/ICHUE U YaCTHOE CTETCHEH, MPOIICHTHI, MpsMast
MPOTMOPIIMOHAIBHOCTh, PACKPBITHE CKOOOK, PACCTOSIHUE MEXIy TOYKaMH
KOOPAWHATHOM TMPSIMOM, pEIICHWE 3aJa4 C IIOMOIIbIO ypaBHEHHWH, CBOMCTBA
CTETNICHU C HaTypaJbHBIM TOKAa3aTesleM, CIOKEHHE M BHIYMTAHHE MHOTOYJICHOB,
CpaBHeHHUE IpoOei, CTAaTUCTUYECKUE XAPAKTEPUCTUKH, CTETICHb C HATYPaIbHBIM
MoKaszarejeM, CTEMeHb CTENeHW, MPOU3BEACHUS U JAPOOH, YMHOXKCHHE
ofHOUWIeHa (MHOTOWIEHAa) HAa MHOTOWIEH, YypaBHEHHE, (QopMmynbl KBajpara
CYMMBI U KBaJipaTa pa3HOCTH.

Ipumepnvie ghpa3zvl

MBI BBISICHIIIH, KAKUE BETMYUHBI HA3BIBAIOT MIPSMO MPONOPIIUOHATHLHBIMH.

51 Mory mpUBECTH MPUMEPHI MPSIMO MPOTIOPIIUOHATBHBIX BEJIMUKH.

Msb1  cnenanu  3amuch  00mIe  (QOpMyNBI  TPSIMO  TIPOTIOPITMOHAILHOMN
3aBUCHUMOCTH.

s MOTYy (3aTpyAHSIIOCH) chopMyIHpOBaThH CBOWCTBO PSIMO
MIPOTTOPITMOHAIEHBIX BEJTMYHNH.

S npusen(a) mpumep NpPONMOPLMM W Ha3Baja €€ KpallHME M CpelHue
BCJTUYHHBI.

MBI HaxoauiaW IUIOMIA[L MPSIMOYTONbHUKA. J[JIT 3TOr0O MBI HU3MEPWIH €ro
CTOPOHBI, @ TOTOM MEPEMHOXKUIIN TTOTYYUBIIHECS YHUCIIA.



Ha pucynke mbl BumuMm rpaduk ¢GyHKIMKA y=rXx. Ham HyXHO TOCTpOUTH
rpaduk, cummeTpuuHbiii 1anHomy ocu Oy. Ham npeacrout 3anucarb popMysoit
byHKIUIO rpaduKa, KOTOPbIA MBI IIOCTPOUM.

Mpi1 Oyznem pemiath CUCTEMY YpaBHEHUH CIOCOOOM MOACTaHOBKHU.

MpI 3HaeM, 4TO cymMma JIByX JIpoOeit, 3HaMeHaTeNeM KOTOPbIX SBJISIETCS YUCIIO
3, paBHa 4. Pa3HocTh 3TUX ApoOel paBHa 1. HaM mpeacTouT HaTH YUCIUTENN
ATUX APOOEH.

S coctaBuI(a) MO pUCYHKY CUCTEMY YpaBHEHUM.

IIpumepHrule 8160001

Anrebpa TecHO cBsi3aHa ¢ apudMeTrukoil. OHa BO3HUKJIA B APEBHUE BpeMEHa B
pe3ysbTare MOMCKOB OOIMX CXEM PEIICHMS MOXOXKUX apu(pMETUYECKUX 3ajau.
Ectp nBa cmocoba 3amucu apoOHbIX uucen. VX MOXXHO 3amuchiBaThb B BHJIE
JNECATUYHBIX M B BHJIE OOBIKHOBEHHBIX JpoOeil. 3HAYUT, HYKHO YMETh
CpaBHUBATh 4YHWCJa, 3alKMcaHHble B JI000W u3 »Tux (opm. HyxHO ymeTb
MPOBOJIUTh BBIYMCIIEHUS, €CIH CPEAM YHUCEI, C KOTOPHIMU HAJO BBINOJIHUTH
apu(pMeTHYecKue JIeHCTBUSA, €CTh U OOBIKHOBEHHbIE, U JecaTudHbie jpodu. C
MOHATHEM JIpoOM CBSI3aHO TOHSATHE TMpolleHTa. UToObl pemiaTh 3ajadud  Ha
MPOLICHTHI, HaJI0 CBOOOIHO MEPEXOAUTH OT JAPOOEH K MpoIeHTaM U Hao0OpoOT —
OT MIPOLIEHTOB K JPOOsM.

Cpennee apupMeTHYECKOE psiia YUCENT — ATO YAaCTHOE OT JCJICHUS] CYMMBI
ATUX YKCEN Ha UX KOJIMYECTBO.

Mopa — 3T0 4MCIO psna, KOTOPOE BCTPEUAECTCA B 3TOM PAYy 4Yalle BCETO
(HamboJiee 4acro).

PazmMax — 9T0 OAWH W3 CTAaTHUCTUYECKUX TMOKa3arejled pas3nuuus, WIu
pazbpoca. ITO Pa3HOCTh MEXJYy HAMOOJBIIUM M HAWMEHBIIUM 3HAYCHUSMHU
psia JaHHBIX.

dopmya TIoMAaA OPsIMOYToidbHUKA — S=ab. OHa BbIpakaeT COOTHOIICHUE
MEXy IUIONaAbI0 S M JJIMHAMH CTOpPOH a U b. JIJisi HaxoXKJeHUs TUIONIAIN
MPSIMOYTOJIbHUKA HAJI0 U3MEPUTh €r0 CTOPOHBI U MEPEMHOXKHUTH MOJTYYUBIIHECS
Yyucoa.

Q@opMmynna IyTH pPaBHOMEpPHOIO JBWKEHHS — s=vt. OHa BbIpaxaer
3aBUCUMOCTD PACCTOSIHUA S OT CKOPOCTH JIBUKEHHS V U BPEMEHU t. DTO TIIaBHOE
COOTHOIIEHWE MEXY PpAacCCTOSHHEM, CKOPOCTbIO U BPEMEHEM JIBUKCHUS
MO3BOJISET MO JIOOBIM IBYM M3 YKa3aHHBIX BEJTUYUH HANUTH TPETHIO C MIOMOIIBIO
BBIYMCIICHUN.

B ObITy KaxJplii 4enoBeK (DaKTUYECKH TOJIb3yeTcss (OpPMYJIOoil CTOMMOCTH
MOKYyNKH. J[JIsI 3TOTO 1I€HAa TOBAapa YMHOXKAETCS HAa KOJMYECTBO KYIJIEHHOTO
ToBapa. Hampumep, 1eHa OJHOro KWiIOrpaMma caxapa YMHOXKAeTCd Ha
KOJINYECTBO KYILJIEHHBIX KHJIOrpaMMOB. ECliM CTOMMOCTh MOKYNKHA 0003HAYUTH
oykBoii C, 11eHy ToBapa OyKBOM C, a KOJIMYECTBO KYIUICHHOTO TOBapa OyKBOM m,
TO (GOPMYITY CTOUMOCTH MOKYIKA MOXHO 3anucarh Tak: C=cm.

[Tpu BbIUKCIEHUAX 1O GopMysaM BMECTO OYKB MOXKHO TOJICTABJISTh Pa3HbIE
yucna. Hampumep, B dopmyne s=vt BpeMss U CKOPOCTh MOTYT MEHSThCA. B
3aBUCUMOCTH OT 3TOTO OYJIET MEHATHCS paccTosHuE. Takue H3MEHSIONUEeCs
BEJTMYMHBI HA3BIBAIOT TEPEMEHHBIMU BenMunHaMHu. bykBel B Qopmyre,



KOTOPBIMH OHU 0603Ha‘-IeHBI, HAa3bIBAIOT IICPCMCHHBIMH.

I[BC BCJIMYMHBI HA3BIBAIOT IIPAMO MPOIOPLHUOHAJIBHBIMH, C€CJIM IIpU
YBCIMYCHUU OI[HOﬁ N3 HUX B HCCKOJIBKO pa3 JApyras yYBCINYUBACTCA BO CTOJIBKO
JKC pas. O6paTHO IMPONMOPpHUOHAIIBHBIMHA HA3BIBAIOT [OBC BCIWYHUHLI, IIPH
YBCIMYCHUN OI[HOI?I N3 HUX B HCCKOJIBKO pa3 Apyrasa yMCHbLIIACTCS BO CTOJIBKO

Ke pas.
Ecnu oTHomeHue  paBHO OTHOUIEHUIO ,TO PAaBEHCTBO = HAa3bIBAIOT
TIPOTIOPIIUEH.

Korna 3amauy pemaror anreOpanyeckuM CHocoOOM, TO YCJIOBHE 3adadd
IpEKIE BCETo MEPEBOAAT Ha A3bIK MaTeMaTuku. [IepBrlii mar Takoro nepeBoaa —
BBEJICHUE OYKBbI Uil OOO3HAUEHUS] KAKOH-JIMOO HEM3BECTHOM BeNMUYMHBL B
pe3yibraTe nepeBoja OObIYHO IMOyYaeTCsl paBEHCTBO, cozeprkaliee OykBy. DTO
PABEHCTBO HA3bIBAIOT YPABHEHUEM.

8 KJIACC
(4-ii rox 00yuenusi Ha ypoHe O0O)

Yucna u Berurcnenus. KBagpatasie KopHU

Uucna u Berarcienus. CTeneHsp ¢ UeIbIM IOKa3aTesieM

AnrebOpandeckue BoipaxkeHus. KBaapatHelil TpéxuieH

AnreOpanueckue BeIpakeHHs. AnreOpandeckas 1po0b

O06o0011eHNE ¥ cCUCTEMaTH3aIMs U3y4YeHHOTO MaTepralia

Ilpumepnsie 6uodvl OeamenvbHOCHU 00YUAIOWUXCA:

— 00BsICHEHUE 3HAYEHUS OHATHH (POopMynHpOBaHUE ONPEIEICHHI);

— JIOKa3aTeJIbCTBO U OMPOBEPIKEHHUE C MMOMOIIBIO KOHTPIPUMEPOB;

— pelleHre TEKCTOBBIX 3a/1a4 apu(pPMETUUECKUMU CIIOCO0aMU;

— (hopMynupoBaHUE MPaBUII (B paMKax U3yYEHHOTO);

— yreHue (OpPO3MUUECKM M TPaMMATUYECKH BEPHOE) MaTeMaTH4eCKUX
3aIuce;

— aHanmu3 TEeKCTa 3aJa4yd, nepe@opMyIupoBKa YCIOBUS, H3BJICUCHHUE
HeoOXoauMoN — uHGOpMaIMK, MOJEIMPOBAHHE  YCIOBUS MpPU  [OMOLIH
BU3YaJIbHBIX OMOP (CXEM, PUCYHKOB, PEAJIbHBIX MPEIMETOB);

— IIOCTPOEHHUE JIOTUYECKUX LIEMOYEK PaCCyKICHH;

— KpUTHYECKas OIIeHKa 1 000CHOBaHHE MOJIYYEHHOI'O OTBETA, OCYILIECTBICHHUE
CaMOKOHTPOJIS;

— MPOBEJECHUE HECIOKHBIX MCCIEA0BaHUN — B paMKaX M3Y4EHHOIO (B T.Y. C
MCITOJIb30BAHUEM KaJIbKYJISATOPA, KOMIIBIOTEPA);

— 1oa0O0p U MPUBEACHUE MPUMEPOB C OMOPOI Ha COLMAIBLHO-OBITOBOM OIBIT.
U np.

IIpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTHYECKAS JIEKCUKA

IIpumepnvie cnosa u cnrogocouemarus

Anrebpandeckue JpoOu, BEPOSITHOCTh CIIY4aWHOTO COOBITHS, BBIHECCHHUE
OOLIEro MHOXHUTENSI 3a CKOOKHM, 3a7aya O HaXOXKJIEHUU CTOPOHBI KBaJpara,
UppalMOHAJIbHbIE YKCIIa, KBaJpaTHbIe KOPHH, KyOUYECKUH KOpEHb, OCHOBHOE
CBOMCTBO JIpoOH, peoOpa3oBaHUE BHIPAKEHUMN, PA3T0KEHHUE MHOTOUWICHOB Ha
MHOXHUTEIM, pa3JIO)KEHUEe Ha MHOXHUTEIM C MPUMEHEHUEM HECKOJIbKUX
CHOCOOOB, pEIIEHWE YpPaBHEHMH C IOMOIIBI0 Pa3JIOKEHHUs Ha MHOXKHTEIH,



CBOMCTBA CTEMEHHW C IEJBIM IIOKa3aTelieM, CIIy4ailHble COOBITHS, CIIOKCHHE
(BbIUMTaHUE) alreOpandecKux Apooei, crnocod rpynmupoOBKH, CTEIICHD C LEJIBIM
nokasaresjem, Teopema I[ludaropa, ymHOXKEHHE (JieTieHUE) anredpanyecKux
npo0Oelt, popMysbl pa3HOCTH U CyMMbI KyOOB, (popmyrna pa3sHOCTH KBaJparos,
4acTOTa ¥ BEPOSATHOCTh, YACTOTA CIIY4aitHOTO COOBITHSI.

IIpumepHvie ghpazvl

Mp1 3anucanu pacupeneIuTeIbHOE CBOMCTBO YMHOXKEHHUS B TOM BHJIE, Kak
OHO TIPUMEHSIETCS JUIsl BRBIHECEHUSI 00I1ET0 MHOKUTEIS 32 CKOOKH.

S npounran(a) popMyay Tak: cymma KyOOB ABYX YMCEIl paBHA MTPOU3BEICHUIO
CYMMBI 3THX YUCEN U HETIOJIHOTO KBaJipaTa uX pa3HOCTH.

51 Ha30BY PUEMBI, ITPU TOMOIIM KOTOPBIX MHOTOUYJIEH MOXXHO Pa3JIOKUTh Ha
MHOXUTEJIH.

Pa3znoxeHne Ha MHOXKUTEINN — 3TO OCHOBHAS 3a/1a4a TEOPUU MHOTOUJICHOB.

IIpumepHnule 8160001

CymectByeT UeNbld psAx NPUEMOB ISl PA3JIOKEHUS MHOTOWICHOB Ha
MHOXXKUTENU. OIUH U3 TaKUX MPUEMOB — BBHIHECEHHUE OOIIEr0o MHOXKHUTENS 3a
CKOOKH. DTO mpeoOpa3oBaHKE BBHIMOJIHAECTCS HAa OCHOBE pacCIpeleuTeIbHOTO
CBOMCTBA — KaK M YMHOXEHHE MHOIoOWwieHa Ha ojHouwieH. Ho B ciyuae
BBIHECEHHUS 32 CKOOKH 3TO CBOWCTBO MPUMEHSIETCS CIIpaBa HaJIEBO.

MBI paccMOTpenH pas3Hble NPUEMBI, MPH MOMOIIM KOTOPBIX MHOTOYJIEH
MOXKHO Pa3JIOKUTh HA MHOXHUTEJIM: BBIHECEHUE OOIIEr0 MHOMXHUTEINS 3a CKOOKH,
Croco0 TPyNIUPOBKH, NMPUMEHEHHE (POpMyN COKpaIIEHHOTO YMHOXEHHUs. B
CJIOXKHBIX CIydasX HaJ0 MPUMEHSITh HECKOJIbKO npuéMoB. He cyiecTByer
OOIIMUX TpPaBWI JJIi YCTAHOBJIEHUSI TOTO, KaKMe€ CHOCOOBbI U B KAaKOM MOPSIKE
HaJ0 MpUMEHATh. Takke HE Bcerma MOXHO Pa3jioKUTh MHOTOYIEH Ha
MHOXUTETU. HOo ecTh HEKOTOphIE€ pPEKOMEHJAIUM, KOTOPhIE HAJ0 YUHUTHIBATH.
Eciau MOXHO BBIHECTH 3a CKOOKH OOLIUN MHOXHTENb, TO 9TO HY)XHO CJIEJaTh.
Hano mnocMOTpeTh, MOXHO JIM BOCHOJIB30BaThCs KaKOW-HUOYIL (HOpMYIIOi:
1) ecniu uMeeTcst IByWIEH, TO HaJI0 MPOBEPUTH, MOKHO JIM MPUMEHUTH (HOPMYITY
pa3HOCTH (CyMMBbI) KyOOB, 2) €Clii €CTh TPEXWICH, TO HaJ0 MPOBEPUTH, MOKHO
JIM CBEPHYTH €r0 B KBajpar JBywieHa. Eciu He ynaércs mpuMeHUTh (HOPMYIIbI
COKpaIIEHHOTO YMHOXEHHUS, TO HaJ0 TMONpoOOBaTh MCHOJIB30BaTh CIOCOO
rpynnupoBku. Korma pasznoxkeHre Ha MHOXKUTENN 3aBEPIIECHO, HAJ0 MPOBEPUTH
MOJTYYEHHBIN PE3YJIbTaT C TOMOIIBI0 YMHOXKEHHUS.

9 KUIACC
(5-it rox 00yuenust Ha ypoHe O0O0)

VYpaBHeHUs 1 HepaBeHCTBA. KBasiparHble ypaBHEHHS

VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI ypaBHEHUM

YpaBHeHUs 1 HepaBeHCTBA. HepaBeHcTBa

Oynkuy. OCHOBHBIE TOHSATHUS

Oynkiuu. Yucnosbie GyHKIIUN

O060011eHre U cucTeMaTH3aIUs U3yYeHHOTO Marepuaa

IIpumepnoie 6uovl desasmenvbHOCMU 00YUAIOUUXCA:

— 0OBsICHEHUE 3HAYCHUS IOHITHH ((PopMynHpoBaHUE OTIPECICHIH);

— JIOKA3aTeJIbCTBO U OMPOBEPKEHUE C TOMOIIBIO KOHTPIIPUMEPOB;



— pelIeHne TeKCTOBBIX 3a/1a4 apu(PMETHUECKHUMHU CIIOCO0aMU;

— (hopmyupoBaHue MIpaBuII (B paMKax U3y4eHHOTO);

— yTeHue (OpQPOoIMUUECKH M TPAMMATUYECKH BEPHOE) MaTeMaTHYeCKUX
3aMucen;

— aHaIM3 TEKCTa 3aja4yd, MnepedopMyIUpOBKAa YCIOBHS, W3BJICUCHUE
HeoOxonuMon  MH(OpMaIuU, MOJEIMPOBAHUE YCIOBHS TPU  TOMOIIH
BU3YaJIbHBIX OMOp (CXEM, pUCYHKOB, pEalIbHBIX MPEAMETOB);

— TIOCTPOEHHUE JIOTUYECKUX LIETIOUEK PACCYKICHUN;

— KpUTUYECKas OlleHKa U 000CHOBAHME MOJTYYEHHOTO OTBETA, OCYIIECTBICHUE
CaMOKOHTPOJIS;

— MPOBEJCHUE HECIOKHBIX HCCIEAOBAaHUN — B paMKaX M3YYEHHOTO (B T.Y. C
UCTIOJIb30BaHUEM KaJIbKYJISTOPA, KOMIIBIOTEPA);

— o00p U MpUBEACHUE NTPUMEPOB C OMOPOM Ha COLMATBHO-OBITOBOM OIIBIT.
N np.

IIpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTHYECKAS JIEKCHKA

IIpumepHnuie cnosa u crosocouemanus

I'paduk nuHEWHOro ypaBHEHUS C JIBYMsl NEpPEMEHHBIMH, Ipaduk (QyHKLIHH,
JEHCTBUTENbHBIC YNCIA, T0KA3aTEIbCTBO HEPABEHCTB, 3a7a4l HAa KOOPAUHATHON
MJIOCKOCTH, KBaJIpaTHbIC YPaBHEHUS, JIMHCHHAS (DYHKINSI, THHCHHOE YpaBHCHHE
C JByMS TEPEMCHHBIMH, JIMHCHHBIC HEPABCHCTBA, HEIMOJHBIC KBaJpaTHBIC
ypaBHEHUs, HEPABEHCTBA, Pa3I0KeHNE KBAJPAaTHOTO TPEXWIEHA HA MHOXKHUTEIH,
peneHne 3a1a4 ¢ MOMOIIBI0 CUCTEM YPAaBHEHUM, PEIICHHE CHCTEM YPaBHEHUU
CIIOCOOOM TMOACTAHOBKH (CJIOKEHUS), C TOYHOCTBIO JI0..., CBOMCTBA HEPABEHCTB,
CBOMCTBA ()YHKITMH, CHCTEMBbI YPaBHEHUH, CIIOKHBIE DKCIIEPUMEHTHI, (HopmyIia
KOpHEW KBaJIpaTHOTO YpaBHEHUS, YTCHHE TPaduKOB.

Ipumepnvie gppazovl

Oynkius f Ha3pIBaeTCA BO3pacTaroliell Ha MHOXKECTBE X, €Ciii OOJbIIeMy
3HAYEHUIO apTyMEHTa COOTBETCTBYET OoJibIliee 3HaYCHUE (PYHKITUH.

Ecnu na Bceit obOnactu onpezenenust GyHKIMS BO3pACTaeT, TO €€ HA3bIBAIOT
BO3pacTaromiel pyHKIUEeH, a eciu yObIBaeT — TO yObIBatoIeh pyHKIIHeH.

DYHKIMIO, B3PACTAIOIILYI0 HA MHOXKECTBE X WJIM YOBIBAIOIIYI0O HA MHOXKECTBE
X, Ha3bIBAIOT MOHOTOHHOM (DYHKITMEH HA MHOXKECTBE X.

Ham HyxHO ykazaTh 00nacTh omnpenesieHus W o0nacTh 3HAUCHUU (DYyHKIIUU.
MpbI OMIKHBI HAWTH MPOMEXYTKH, HAa KOTOPBIX GyHKIUs f yObIBaeT, Bo3pacTaer
Y COXPAHSIET MOCTOSTHHOE 3HAYCHHE.

A roro(a) (Mory, He MOTY, 3aTPYAHSIOCh, XO4Yy) JOKa3aTh: €CIH YETHas
(GYHKITMS MOHOTOHHA Ha TIOJIOKUTEILHOW YacTh 0OJACTH OTMpPEACIICHHs], TO OHA
UMEEeT TPOTUBOIOJIOKHBIN XapaKTep MOHOTOHHOCTH Ha OTPHUIATEIbHOW YacTH
o0acTH OTnpeneeHusl.

Ms1 chopmynrpoBaIn onpenescHue BO3pacTaromieil u yobiBaromie GpyHKiuii
Ha MHOXecTBe X. HaM HyXHO mNOpuBECTM MpUMEPHI BO3pACTAOUICH W
yObIBaromen pyHKIIHiA.

51 mory 0OBSICHUTH, B 4€M COCTOUT 0COOCHHOCTH rpaduka 4€THON QYHKIIUU U
MIPUBECTU TTPUMEPHI YETHOM U HEUETHON (DYHKIIUU.

S roroB(a) OTBETUTh HA BONPOC O TOM, Kakas (YHKIMS Ha3bIBACTCS



OTPAaHWYEHHON U HEOIrPAHUYEHHOM.

S 3aTpyaHsAIOCH NPUBECTH IPUMEPHI GYHKIIUU, OTPAHUYEHHON CHU3Y.

IIpumepHule 8160001

Oynkius f Ha3pIBaeTCS BO3pacTaroONeil HAa MHOXKECTBE X, €CIH ISl JTFOOBIX
JIByX 3HadyeHH aprymeHta X1 m X2 MHOXecTBa X, Takux, 4ro X2  xlI,
BhITIONHAETCS HepaBeHCTBO f(x2) f(x1). @ynkuus f Ha3pIBaeTcs yObIBaOIICH Ha
MHOXKECTBE X, €CJIM JIJIsl IIOOBIX JIBYX 3Ha4eHHI aprymeHTa x| u X2 MHOXeCTBa
X, Takux, uto X2 X1, BeIMoIHsAETCS HepaBeHCTBO f(x2) f(x1).

MBI 3HaeM HEKOTOpPhIE CBOMCTBA MOHOTOHHBIX (GyHKIHMH. MoOHOTOHHAs
GyHKIUS KaXJi0o€ CBOE 3HAYEHUE MPUHUMAET JUIIbL NPU OJHOM 3HAUYECHUU
aprymenrta. Ecou ¢ynkuus y=f(x) sBisercs Bo3pacrtaromieil (yObIBaroIIe), To
¢dynkuus y= f(X) sBusercs yoOwiBaromiel (Bo3pactaromieii). CymMma JBYX
BO3pacTaomux (QYyHKIUNA SBISIETCS BO3pacTaroiieid (QyHKIHMeH, a cyMMa JIByX
yObIBatomux (GyHKIUN siBisieTca yobiBaromen gyukuueit. Ecau o6e dynkiuu f
W g Bo3pacramomme win o6e yoOwBaromme, To ¢yHkmusa (x)= f(g(x)) —
Bo3pactatomas ¢pynkiusa. Ecnu Gynkums y=f(x) MOHOTOHHA Ha MHOXKECTBE X U
COXpPAaHsIET Ha 3TOM MHOXKECTBE 3HaK, TO QYHKIUS g(X)= Ha MHOKECTBE X HMEET
MIPOTHBOIOJIOKHBIN XapaKTep MOHOTOHHOCTH.

Oynkius f HazpiBaeTcss 4€rtHOM, ecnu miuga moboro x  D(f) BepHo
paBeHCTBO f(—Xx)=f(x). ®ynkuusa f Ha3pIBaeTCs HEUETHOM, €CIM JUIS JIIOOOTo X
D(f) BepHo paBencTBO f(—x)= —f(X).

10 KJIACC
(5-it ron 00yuenust Ha ypoHe OOO0)

Yucna v BeruuciieHus. JlelcTBUTEIbHBIC YHUCIa

YpaBHEHUS M HEPABEHCTBA. YPABHEHUS C OJTHOM ITEPEMEHHOU

YpaBHeHus 1 HepaBeHCTBA. CUCTEMBI ypaBHEHUM

VYpaBHeHUs 1 HepaBeHCTBA. HepaBeHcTBa

DOyHKIMH

YucioBble NOCIEN0BATENbHOCTH

IToBTOpeHue, 0000IIEHNE, CUCTEMAaTU3AlIUS U3YyYEHHOTO MaTepuraia

Ilpumepnvie 6uodvl OeamenvbHOCHU 00YUAIOWUXCA:

— 00BsICHEHUE 3HAYEHUS OHATHH (POopMynHpOBaHUE ONPEaEICHH);

— JIOKa3aTeJIbCTBO U OMPOBEPIKEHUE C MTOMOIIBIO KOHTPIIPUMEPOB;

— pellleHre TEKCTOBBIX 3a/1a4 apu(PMETHUESCKUMU CIIOCO0aMu;

— dhopMynUpOBaHKE MPABUII (B paMKaxX H3y4E€HHOTO);

— yTeHue (OpQPOIMMUECKH M TPAMMATHYECKH BEPHOE) MaTeMAaTHUECKUX
3aIucei;

— aHaIM3 TEeKCTa 3aaa4yd, mnepeGopMynnpoBKa YCIOBUS, W3BICUCHHE
HeoOxomuMor  uMH(OpMaIuu, MOJSIMPOBAHUE YCJIOBHS TIPU  TIOMOIIH
BU3YaJIbHBIX OMOP (CXEM, PUCYHKOB, pEalIbHBIX MPEAMETOB);

— MOCTPOCHUE JIOTHUECKHUX IEMOYEK PACCYKICHUIA;

— KpUTHYECKas OIICHKa M 000CHOBaHME MOJIYYCHHOTO OTBETA, OCYIIESCTBICHHE
CaMOKOHTPOJIS;

— MPOBEACHUE HECIOKHBIX MCCIIEIOBAHUN — B paMKaX M3y4eHHOTO (B T.4U. C
UCITIOJIb30BAHUEM KaJIbKYJSTOPa, KOMIIBIOTEPA);



— Toa00p W MPUBENICHNE MTPUMEPOB C OMIOPOI HA COIUATLHO-OBITOBOM OIIBIT.
U np.

I[IpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTHYECKAS JIEKCUKA

IIpumepHuie cnosa u crosocouemanus

Apudmernueckas mporpeccusi, BEpOSTHOCTb, BBHIOOPOYHBIE HCCIIEIOBAHUA,
reoMeTpuyecKkas TMporpeccusi, TrucTorpamMma, Trpaduueckoe HccleqoBaHue
ypaBHEHUS, HWHTEPBAJIbHBIA pANl, KBaapaTU4Hass (QYHKIUSA, KBaJpaTHbIC
HEpaBeHCTBA, IMapabojna, mnapaboioul, MPOLEHTHl (MPOCThIE, CIOXKHBIC),
MPOTHO3, pAalMOHAJbHBIE BBIPAXKEHUS, CHUCTEMbl YpaBHEHUH, CHUCTEMbI
ypaBHEHUM C JBYMsI NIEPEMEHHBIMH, CTATUCTHKA, CTATUCTUYECKOE OIICHUBAHUE,
ypaBHeHue (uenble, JpoOHBIE), XapakTEepUCTHKa pa30dpoca, YHCIOBBIC
MOCJIEeI0BATEIIbHOCTH.

IIpumepHvie gppazvl

51 Mory OOBSICHUTH Ha MPUMEpPE, KaK MOCTPOUTh rpaduk ¢hyHKnU y=f(—x) u
rpaduk dyakuuu y= —f(—x), 3Has rpaduk Qyakuun y=f(x).

51 mory 000CHOBaTh, Kak BBITIOJIHSETCS MOCTpoeHUE TpadukoB (YHKIUU
g=If(x)I u g=f(IxI).

Ham HyxHO HaiiTh ko> UIIMEHTH! KBaApaTUYHOW (PyHKIMH y=a+ bx + c,
3Has1, uyTo €€ rpaduk mpoxonut yepe3 Touku A (0;2), B (2;0), C (3;8).

Mpsl pemianii ypaBHEHHsI ¢ OZHOW NEPECMEHOM, 00e YacTh KOTOPBIX ObLIN
IIEJIBIMHA BBIpQKCHISIMU. Takue ypaBHEHUS HAa3bIBAIOTCS IEIBIMUA YPaBHECHUSMU.

S mory/3aTpyaHsOCh/HE MOTy C(OpPMYIUPOBATH OINPEACICHUE JMHEHHOTO
HEPaBEHCTBA C ABYMS MTEPEMEHHBIMH M MPUBECTH MPUMEPHI.

51 Mory/3arpynHsitoCb/HE MOTY OTBETHTh Ha BOIPOC O TOM, Kakyl (QUrypy
NPECTaBIACT MHOXECTBO TOUEK KOOPAMHATHOW TUTIOCKOCTH, KOOPIAMHATHI
KOTOPBIX — PEIICHHS CHCTEMbI JTUHEHHBIX HEPABEHCTB.

a MOTY JaTh OTpeIeJICHHE BO3pacCTaloIIeH (yObIBaro11ICH)
MIOCJICZIOBATEILHOCTH U IPUBECTH MIPUMEPHI.

S xouy chopMyaupOBaTH TPUHITUIT MATEMATHYECKON MHTYKITHH.

S Mory oOTBETMTh Ha BONPOC O TOM, B KaKHX TIPOMEKYyTKaxX
TPUTOHOMETPUYECKHE (YHKIIUH MPUHUMAIOT TOJOKUTEIIbHBIC 3HAYEHUS, a B
KaKHX — OTPUIIATEIIbHBIC 3HAYCHMS.

51 Mory OOBSICHUTB, YTO Ha3bIBACTCS MEPHOAOM (YHKIIMH U HA3BaTh OCHOBHOM
NEepUO KaXKI0M TPUTOHOMETPUUECKOU (PYHKIIMH.

3HaHWE 3aKOHOB TPUTOHOMETPUYECKUX (YHKIIMM TOMOraeT pemarb
MPOCTECHININE TPUTOHOMETPUUYCCKHE YpPABHEHUS, YPAaBHECHHS, B KOTOPBIX IO
3HAKOM TPUTOHOMETPUUYECKUX (PYHKIIUN COIEPIKATCS IEPEMEHHBIE.

IIpumepHnule 6160001

DyHKIMIO, KOTOPYIO MOXHO 3a1aTh dopmynoi Buaa y=a+ bx + c, rae a 0,
HA3bIBAIOT KBAAPATUIHOU (PYHKITHEH.

JItoOyto kBampaTuuHylo (YHKIHIO y=a+ bX + ¢ MOXHO 3amarh (Hopmyioin
BHJIa y=a(X—tn.

Paccmorpum BakHOe CBOMCTBO mapabonbl. [lpu BpameHum BOKpYTr oOcCu
cUMMeTpuHu Tapabosia onuckiBaeT Gurypy — napadonous. Ecau BHyTpeHHIOIO
MOBEPXHOCTh Mapabonoua caenaTh 3epKajbHOW M HANpaBUTh HAa HEE My4OK



Jdyd4ell, mapaaienbHbIX OCH, TO OTPaKEHHBIE Ty4d COOEpYTCs B OIHOM TOUKE —
doxyce. Ecnu napabonuueckoe 3epkaio HanpaBuTh Ha ColHile, TO TeMreparypa
B (pOKyCe OKaXeTCsi TaKOM BBICOKOM, 4TO MOXXHO OyleT paciiaBUTh METalll.
Ecnu MCTOYHMK cBeTa NMOMECTUTh B (POKYCE, TO OTPaKEHHBIE OT 3€PKaJIHHOM
MOBEPXHOCTU Mapaboyiona JIydd OKa3bIBAIOTCS HAINPABIECHHBIMH IMapajliebHO
€ro OCH W HE PaCCEUBAIOTCS. DTO CBOMCTBO HCIONB3YETCS MPU MU3TOTOBICHUU
MPOKEKTOPOB U aBTOMOOMIIBHBIX (pap.

UtoOb1 moctpouth rpaduk dyakuun y=If(x)l, ecnu wuszBecreH rpadux
byakuun y=f(x), HY)KHO IIOCTaBUTh Ha MecCTe Ty ero dvacth, rae f(x)0, u
CUMMETPHUYHO OTOOPa3UTh OTHOCUTEILHO OCH X JIPYTYIO €T0 4acTh, riae f(x) )0.

UtoObl moctpouth rpaduk dyakuun y=If(x)l, ecnu wuszBecreH rpadux
byakuun y=f(X), Hy’kHO OCTaBUTh Ha MeCTe Ty 4acThb rpaduka GyHkiun y=f(x),
KOTOpasi COOTBETCTBYET HEOTPULATEIbHOW 4YacTh OOJIaCTU  OIpeAeseHUs
¢ynkunn y=f(x). OTpa3uB 3Ty YacTb CHUMMETPUYHO OTHOCHUTEIBHO OCHU Y,
HOJYyYUM JIpYT'YIO 4acThb rpaduka, COOTBETCTBYIOLIYIO OTPULIATENIBHON YacTH
001acTH OTpeIeNICHus.

[lenoe ypaBHEHHE ¢ OJHOM MEPEMEHHOM — 3TO ypaBHEHME, JIeBas U IpaBas
Y4aCTHU KOTOPOTO — LIEJIbIE€ BBIPAYKEHHUSL.

[Ipu pemeHun 3amauv Mbl TPUMEHWIM TIpapUUYecKuil Crocod perieHus
CUCTEMbI JIByX YpPaBHEHMH C JIBYMs IepeMeHHbIMH. OH COCTOUT B TOM, YTO
CTpOST Tpauku 000MX ypaBHEHUN M HAXOJUT KOOPIMHATHI OOIIMUX TOYEK ITHUX
rpadukoB. Ho rpaduueckuil crnoco® MO3BOJSET HAWTHU PEIICHUE CUCTEMBI
TOJIKO MPUOIHKEHHO.

JIrobyro cuctemMy ABYX JIMHEHHBIX YPaBHEHUN C ABYMsI IEPEMEHHBIMH MOYKHO
peInTh CIOCOOOM TMOJCTAHOBKM WM criocoOoMm croxkeHus. Ho mo-mpyromy
MPOUCXOJIUT C CUCTEMAaMH YpaBHEHHU Oojiee BBICOKUX CTerneHeul. JIjisi Hux Her
001X crnocoOoB pemeHus. JINIb HEKOTOPbIE U3 HUX MOKHO PEIIMTH CIIOCOOOM
MIOJICTAHOBKH HMJTH CIIOCOOOM CIIOKEHUSI.

[TocnenoBarenbHOCTb, B KOTOPOM Ka)XAbld MOCIEAYIONIMI YieH OoJiblie
MpEeABIIYIIET0, Ha3bIBaeTcs Bo3zpacTaromeil. [locienoBarenbHOCTh, B KOTOPOW
KaXIbI TIOCTEAYIONINI YJIeH MEHBIIE MPEIbIAYIIero, Ha3bIBaeTCs YOBIBAIOIICH.

[locnenoBarenbHOCTh (an) Ha3bIBAETCS OrPAaHUYEHHOW CBEpPXY, €CIHU
CYIIECTBYET TaKO€ YMCJIO M, YTO an m MpH JOOOM 1.

[locnenoBarenbHOCTh (an) Ha3bIBA€TCSI OTPAHUYEHHOM CHHU3Y, €CJIH
CYIIECTBYET TaKO€ YMCIIO P, YTO an p MpH JFOOOM n.

[locnenoBarenbHOCTh, OTpaHWYEHHAss CBEPXy H CHH3Y, Ha3bIBaeTCs
OTpaHUYEHHON MOCIIEAOBATEIILHOCTHIO.

Kaxxapiit uinen apudmeTnueckoil Mporpeccuu, HaunHas CO BTOPOTO, SIBISICTCS
CpeIHUM apu(PMETHICCKUM TPEABIIYIIETO U MOCIEIYIOMIETO YWICHOB.

@yHKIUSA ¢ 00JaCThIO onpeneneHuss X U 00JacThio 3HaUYeHUN Y Ha3bIBaeTCs
oOpaTtuMoi, eciau oOpaTHOE €Ml COOTBETCTBHUE MEXIy MHOXECTBOM Y U
MHOXKECTBOM X — (DYHKITHSI.

Ecmu ¢ynkmus f oOparuma, To oOparHOe €l COOTBETCTBHE HAa3bIBAIOT
dbynkimen, ooparaoi ¢pynkiuu f.

Koneunoe MHOXeCTBO, B KOTOPOM YCTAHOBJIEH MOPSIOK €ro 3JIEMEHTOB,



HAa3bIBAIOT IIEPECTAaHOBKOM.
Conep:xkanme yueoHoro npeamera «l'eomerpusp»
7 KIIACC
(3-if rox 06yuenusi Ha ypoHe OOO)

[IpocTeiimre reomeTpuyeckre GUTypbl U UX CBOMCTBA.

N3mepenne reoMeTpuieCcKiX BEJIMYHUH

TpeyronpHUKU

[TapannenbHble NpsIMbIE, CYMMa YIJIOB TPEYTOJIbHUKA

OkpykHOCTb U Kpyr. ['eomeTpruyecKkue mocTpoeHus

O06o0011IeHne ¥ cucTeMaTu3alus H3y4eHHOro MaTepuaa

Ilpumepnvie 6uodvl OeamenvHOCHU 00YUAIOUWUXCA:

— KOMMEHTHpOBaHHE (pa3bsiCHEHHE) 3HAUCHUS OCBAaWBAEMbIX IOHSATHUH;
dbopmynupoBaHUE ONpeEIeTICHUIT;

— n300paXeHNe U paclo3HaBaHUE M3ydaeMbIX (PUryp Ha dyepTexax; perieHue
3a/1a4, CBA3aHHBIX C 3TUMU (UTYypaMUu;

— (hOpMyIUPOBKA U I0KA3aTEIIbCTBO TEOPEM;

— pemieHue 3a7ad B COOTBETCTBUU C COJACPKAHUEM OCBAaMBAEMBIX
TeMaTUYECKUX pas3nenos. 1 ap.

IIpumepHasi TeMaTH4YeCKasi 1 TEPMHHOJIOTHYECKAS JIEKCUKA

IIpumepnvle cnosa u cioeocouemanus

AKcUOMa MapajyIedbHBIX MPSIMBIX, OUCCEKTPHUCHI, BBICOTHI TPEYTOJbHUKA,
U3MEpEHUe, JIyd, MacliTaOHas JMHEKa, MEIHaHbl, OTPE30K, NapajlieiIbHbIC
npsiMble, TEPBBIA (BTOPOW, TpPETU) MPU3HAK PABEHCTBA TPEYrOJIbHUKOB,
MpPU3HAKU TApPaUICIbHOCTH JIBYX TMPSAMBIX, MEPICHAUKYISIPHBIC TPSIMBIE,
NOCTPOCHHE TPEYroJbHUKA MO TPEM DdlIeMEHTaM, Mpsmas, MNPSIMOYrOJIbHbIE
TPEYTOJIbHUKH, COOTHOIIEHUS MEXAY CTOPOHAMHM W YIJIaMU TPEYroJIbHHKA,
CpaBHEHHE, CyMMa YIJIOB TPEYTOJbHHUKA, TPEYTOJIbHHUK, YTOJL.

Ipumepnvie gppazovl

Yepes a100bI€ ABE TOUKU MOKHO ITPOBECTH MPSIMYIO, HO TOJIBKO OJIHY.

S wmaueptmi(a) mpsmyro u orMmerwi(a) Ha Hel Touku A u B. Celiuac ¢
MOMOIIBI0 MacTabHON nuHelku s otMeuy Toukd C u D tak, 4ToOnl TOuka B
ObL1a cepenunoil orpeska AC, a Touka D — cepenunoit orpeska BC.

Cuavanma mbl HaueptuMm mnpsimyto AB. Tlorom mpu momomwu macmTabHOU
JMHEWKU OTMEpUM Ha 3Toil mpsiMor Touky C — Takyro, yto AC=2 cm. ganbuie
MBI OPEJIeIUM, CKOJIBKO TAKUX TOYEK MOYKHO OTMETHUTH Ha npsimoii AB.

IIpumepnvie 661600061

I'eomeTpusi — 3TO0 OoHa W3 caMbIX JpeBHUX HayK. OHa BO3HHUKIA €mIE 10
Hameil 3pel. CI0BO «TreOMETpHs» B NEPEBOJE C I'PEYECKOTO SA3bIKA O3HAYAET
3emiemepue». Takoe Ha3BaHUE OOBSICHSIETCS TEM, YTO 3apPOXKICHUE TEOMETPUU
OBIJIO CBS3aHO C Pa3HBIMU HM3MEPUTEIbHBIMU paboTamMu. OTH pabOTHI
BBIMIOJIHSIM TP pa3METKE 3€MENIbHBIX YYacTKOB, IPOBEACHUU JOPOT,
CTPOMTENBCTBE 3JaHUW MW JPyI'MX COOpyKeHUH. B pesynwsrare Takou
NEATEIbHOCTH TOSIBUINCh W TOCTENEHHO HAKAIUIMBAJUCh pa3HblEe MpaBUIIa,
KOTOPBIE CBSI3aHBI C TEOMETPUUECKUMU U3MEPEHUSIMU U TTOCTPOSHUsIMU. Takum
o0pa3oM, reoMeTpusi BO3HUKJIA HA OCHOBE MPAKTUYECKOUN JEeSATENbHOCTH JHONIEH.



B nanpHeiimeM oHa copMupoBaiach Kak CaMOCTOSATENbHAs HayKa. DTa Hayka
3aHUMAETCs] U3y4YeHUEM reOMETPUUYECKHUX (UTYP.

VYron — ato reomerpuueckas purypa. OHa COCTOUT U3 TOUKH U JBYX Jy4eH,
UCXOIAIIUX U3 ATOU TOUKH. JIyuu — 3TO CTOPOHBI yIIia, a uxX o0lee Hauyajao — 3TO
BEpPILMHA.

Cpenn mpenMeToB, KOTOPBIE HAC OKPYKAKOT, MHOTO OIWHAKOBBIX. Y HHUX
oquHakoBasi (opma, OIMHAKOBbIE pa3mepbl. Hampumep, 1Ba OIMHAKOBBIX
KapaH/iallia, AB€ OJMHAKOBbIE TETPaIH, IBa OAUHAKOBBIX 3€pkaia. B reomerpun
nBe (GUTYpBI, KOTOpPbIE UMEIOT OJMHAKOBYIO ()OPMY M OJMHAKOBBIE pPa3MEPHI,
Ha3bIBaIOT PABHBIMH.

JIns u3MepeHus OTPE3KOB M HAXOXKIEHUS PACCTOSIHUM Ha IPAKTHKE
UCIIONB3YIOT pa3IMYHble E€IMHUIBI U3MEpEeHUi. MeTp — 3T0 cTaHaapTHas
MEXJyHapoaHas eauHuna usmepeHusa. B omnom merpe 100 cantumerpos. B
omHoM canTtumeTpe 10 mummmerpos. [Ipu u3mepeHnn HeOOIBITNX PACCTOSIHUM,
HampuMep, MEXKIy TOYKaMH Ha JIMCcTe Oymarv, 3a eIUHMILY HW3MEpPEHUS
MPUHUMAIOT CAaHTUMETP WM MWUIUMETpP. PaccTosHue Mexay npeaMeTaMud B
KOMHAaTe HM3MEPSIOT B MeTpax. PaccrosiHue Mexay HAacelEHHBIMUA MYHKTaMH
U3MEPSIOT B KWioMmeTpax. Mcnonb3yloTcss ¥ JIpyrue €AWHULIBL U3MEPEHHUS.
Hamnpumep, neuumerp, MOpCKast MUJIS.

OTtmeTruM I1OOBIE TPU TOUKH, KOTOpbIE HE JIeKaT Ha OJHOW TMPSIMOM.
CoenunuM ux orpe3kamu. Ilomyuyum reomerpuueckyro ¢urypy. ITo
TpeyrojbHUK. Tpu OTMEUEHHBIE TOUYKH — ATO BEPIIUHBI. OTPE3KU — 3TO CTOPOHBI
TpeyroibHuKa. CymMma JUIMH TpPEX CTOPOH TPEYTOJIbHUKA HA3BIBAETCSA €TI0
nepuMeTpoM. J[Ba TpeyrosibHMKa MOXHO Ha3BaTh PaBHBIMHU, €CIU HUX MOXHO
COBMECTUTh HaJIOKeHUEM. KaXIblil U3 3TUX TPEYTrOJIbHUKOB MOXKHO HAJIOXKHUTh
Ha JPYro TaK, 4YTO OHU IOJHOCTBIO COBMECTATCS. JTO 3HAYMT, YTO MOMAPHO
COBMECTSITCS UX BEPIIUHBI U CTOPOHBI. TakKe MOMapHO COBMECTSATCS U YIJIbI
TUX TPEYroabHUKOB. COOTBETCTBEHHO, €CJIM JIBa TPEYroJIbHUKAa pPABHBI, TO
AIIEMEHTHI (YIJIbl M1 CTOPOHBI) OJTHOTO TPEYTOJbHUKA PaBHBI AJIEMEHTaM JIPYroro
TpPEYroJibHUKa. 3HAYUT, PABEHCTBO JABYX TPEYTOJbHUKOB MOXXHO YCTAaHOBHUTD, HE
HaKJIaJpIBasi OAUH TPEYTOJbHUK HA JPYTrOM, a TOJIBKO CPAaBHUBAS HEKOTOPHIE UX
DIIEMEHTHI.

B Maremarumke KaxXooe — yTBEpPXKIEHUE, CIPABEMIMBOCTH  KOTOPOTO
YCTAHABIMBAETCA NPU IOMOIIM  PACCYKIAEHHW, HA3bIBAIOT TEOPEMOM.
PaccyxneHus Ha3pIBalOTCS JOKA3aTeIbCTBOM TEOPEMBI.

8 KJIACC
(4-ii rox 00yuenusi Ha ypoBHe OOO)

YeTpIpEXYToabHUKN

Teopema darneca u Teopema 0 IPOMOPIIMOHATBHBIX OTPe3Kax, MOJ00HbIE
TPEYTrOJIbHUKH

[Tnomans. Haxoxaenue miomazaeil TpeyrolbHUKOB U MHOTOYTOJIBHBIX (UTYD.
[Tnomaau nogoOHbIX puryp

Teopema [udaropa u Hagana TPUTOHOMETPUH

O060011eHre U cucTeMaTH3aus U3yYeHHOrO Marepuaa

Ilpumepnsie 6uodvl OeamenvbHOCHU 00YUAIOULUXCA:



— KOMMEHTHPOBaHHE (pa3bsiCHEHUE) 3HAUEHUsS OCBAaWBAEMbIX IOHSATHU;
(dopMynupoOBaHHUE ONPEEIICHUM;

— U300pakeHUE U PACIO3HABAHNE U3YyYaeMBbIX (PUTYp Ha YEPTEXKAX;

— (popMyYIIHPOBKA U JOKA3aTEIBCTBO TEOPEM;

— pemeHue 3agad B COOTBETCTBUHM C COACPKAHUEM OCBaMBaEMBIX
TEMaTU4eCKUX pasnenos. 1 np.

IIpumepHas TeMaTH4YeCKasi 1 TEPMHHOJIOTHYECKAS JIEKCHKA

IIpumepnuie cnoga u crosocouemanus

BepmuHbel  JIOMaHOW, 3BEHbS  JIOMAaHOM, KBajpaT, MHOIOYI'OJIbHUKH,
ONpEeNENCHUE  MOAOOHBIX  TPEYIOJIBHMKOB, MapajulejorpaMM,  IUIOLIAdb
(MHOTOYTOJIbHUKA, MapajielorpaMMa, TPEyrojbHUKA, Tpareuuu), MoJ0O0HBIE
TPEYTOJbHUKH, NPU3HAKK MOJ00US TPEYrOJbHHUKOB, MPSMOYTOJbHUK, pPOMO,
CMEXKHBIE  OTPE3KH, COOTHOLIEHUS  MEXAYy CTOPOHAMH UM  yIJIaMH
NPSIMOYTOJIBHOTO TpEYroibHUKa, Teopema, Teopema Iludaropa, Tpamenus,
YETBIPEXYTOJIBHUKMU.

IIpumepnvie gppazvi

Ms1 3HaeM, 4TO NEpUMETp napasuienorpamma paseH 48 cM. Ham HyxHO
HalTU CTOPOHBI Mapajiesorpamma, ecid 1) ogHa cropoHa Ha 3 cM Oosblie
Jpyroil, 2) pa3HOCTh ABYX CTOPOH paBHa 7 c¢M, 3) oJHa U3 CTOPOH B JBa pasa
oonbiie apyroi. bynem pemats 3amayvy.

Mps1 OyneM JToKa3blBaTh T€OpPEMY / MPUCTYIUM K JIOKA3aTe€IbCTBY TEOPEMBI /
JIOKa)KeM TeopeMY / HaM MPEACTOUT JOKa3aTh TEOPEMY.

Mpb1 Ha3Banu NEpBbIN (BTOPOil, TPETUI) NPU3HAK [TOI00MS TPEYTOJIbHUKOB.

MpbI paccMOTpeNn PUCYHOK, Ha KOTOPOM H300paX€H MHOTOYTOJBHUK. DTOT
MHOTOYTOJIBHUK BBIIMYKJIbIM, IOTOMY YTO OH JIEXKUT I10 OJHY CTOPOHY OT Ka)XIAOU
PSAMOU, TPOXOJALIEN YEPE3 IBE €T0 COCEAHUE BEPLINHBI.

IIpumepHnule 6160001

OTpe3kn, M3 KOTOpPBIX COCTABJIEHA JIOMAHas, HA3bIBAIOTCS €€ 3BEHBSIMU.
KoHupl 3TMX OTpe3koB — BepmIMHbI JoMaHOW. CymMma JUIMH BCEX 3BEHBEB
HAa3bIBAETCA JIMHOM JIOMAHOM.

Ecnu HecMmexHble 3B€HbS 3aMKHYTOM JIOMAaHOW HE MMEIOT OOILIMX TOYEK, TO
dTa JIOMAaHas Ha3bIBAETCS MHOTOYTOJIBHUKOM. 3BEHbS JIOMAaHOM Ha3bIBAKOTCA
CTOPOHAMHM MHOIOYIOJbHUKA. JIIMHA JIOMAaHOW HA3bIBA€TCS IEPUMETPOM
MHOT'OYT'OJIbHUKA.

JIBe BepUIMHBI MHOTOYIOJIbHMKA, MPUHAJIEKAIIME OJHOW  CTOPOHE,
Ha3bIBAlOTCS  coceMHUMHU. OTpe30K, KOTOpPHIM COEAUHSET JBE JIoOble
HECOCEHUE BEPIIMHBI — 3TO TMATOHAJIb MHOTOYTOJIbHUKA.

JIro60if MHOTOYTOJIbHUK pa3ielisieT MJIOCKOCTh Ha ABe yacTu. OgHa 4acTh —
3TO BHYTPEHHSS 00JIaCTh MHOTOYTOJIbHHKA, & APYTasi — BHEILIHSA.

MHOTOyroJIbHUK Ha3bIBA€TCS BBITYKJIBIM, €CJIM OH JIEKHT 110 OJHY CTOPOHY OT
KQKJI0U NPSMOM, MPOXOASIIECH Yepe3 JBE €r0 COCEIHUE BEPILUHBI.

Kaxnplii 4eThIpEXYrolbHUK UMeeT 4 BepIIMHbI, 4 CTOPOHBI U 2 JUATOHAJIU.
[Be HECMEXHBIE CTOpPOHBI YEeTBIPEXYTOJIbHUKA Ha3bIBAOTCS
IIPOTUBOIOJIOKHBIMU. J[B€ BEPIIMHBI, HE SBIAIOLIMECS COCEOHUMH, TOXKE
Ha3bIBAIOTCSI MPOTUBOMOJIOKHBIMHU. YeThIPEXYTOJbHUKN OBIBAIOT BBIMYKJIBIE H



HeBbITyKIble. Kaykas 1uaroHanb BBITYKIOTO YEThIPEXYTOIbHUKA PA3IEISIET €0
Ha J1Ba TpeyrosibHuKa. OHa U3 JAMAroHajeld HEBBIMYKIOIO YEThIPEXYTOJbHUKA
TaK)Ke pasJIesisieT ero Ha J1Ba TPEYTrOJIbHUKA.

[TapannenorpaMM — 3TO YETHIPEXYTOIBHUK, Y KOTOPOTO MPOTHUBOIOJIOKHbBIE
CTOPOHBI TOMNApHO MapajuieNbHbl. B mapasienorpaMme MNPOTUBOMOJIOXKHBIE
CTOPOHBI ~ pPaBHbBI W  NPOTHUBOIOJIOKHBIE  yIIy  paBHbl.  Jluaronamu
napajiesorpaMmma TOYKON MepecedeHusl IeSATCS MOMOoJIaM.

Tpanenust — 3TO YETHIPEXYTONBHUK, Y KOTOPOTO JBE CTOPOHBI MapalijiesibHbI, a
JIBE Jpyrue He mnapajieiabHbl. [lapanienbHble CTOPOHBI Tpameuud — 3T0 €&
OCHOBaHMS, a JIB€ JApPyrue€ CTOPOHBI HAa3bIBAIOTCA OOKOBBIMHU. Tpamenus
Ha3bIBa€TCsSl PaBHOOEAPEHHOM, eciu €€ OOKOBBbIE CTOPOHBI paBHbI. Tparenus,
OJIUH U3 YTJIOB KOTOPOU MPSIMO, HA3bIBACTCS IPSIMOYTOJILHOM.

PaBHBIE NPSIMOYTOJIBHUKM HMMEIOT paBHBIE IUIOMAAU. ECIM MHOTOYroJIbHUK
COCTaBJIEH M3 HECKOJIIBKUX MHOTOYT'OJIBHUKOB, TO €r0 IUIOLIAJb PaBHA CyMMeE
IUIOIIAJEH 3THX MHOTOYTOJIBHHMKOB. Ilnomane kBazpara paBHa KBajpary €ro
CTOPOHBL.

[Inomane NpsMOYTOJIbHUKA paBHA MPOU3BEICHUIO €T0 CMEXKHBIX CTOPOH.

Ecnu xBazpar oHOM CTOPOHBI TPEYTOJIBHUKA PAaBEH CyMME KBaJpaTOB JIBYX
JIPYTUX CTOPOH, TO TPEYroJbHUK NPSIMOYTOJNbHBIA. DTO Teopema, oOparHas
teopeme [Iudaropa.

Ecnu aBa ymia oqHOrO TpEyroJIbHHMKa COOTBETCTBEHHO PAaBHBI JABYM YyIvlaM
JIPYroro, TO TaKH€ TPEYrOJIbHUKH IMOAOOHBI. DTO NEPBBIM MPU3HAK NOA00US
TPEYTOJIbHUKOB.

Ecnu nBe CTOPOHBI OTHOTO TPEYTOJIbHUKA TPOMOPLIMOHAIBHBI IBYM CTOPOHAM
JPYrOro TPEYrodbHUKA U YIVIbI, 3aKIIOUEHHBIE MEXY ITUMU CTOPOHAMU PaBHBI,
TO TaKue TPEYroJbHUKUM TMOAOOHBI. DTO BTOpPOMl MpU3HAK MNOA00US
TPEYTOJIbHUKOB.

Ecnu cTOpoHBI OAHOTO TPEYrojibHUKAa MPOMOPIUOHAIBHBI TPEM CTOPOHAM
JPyroro, TO TaKWe TPEYroJbHUKH MOAOOHBI. DTO TPETHl NpH3HAK MOA00US
TPEYTOJIbHUKOB.

9 KJIACC
(5-it ron 00yuenust Ha ypoHe O0O0)

VIl B OKpYKHOCTU. BriicaHHbIE M OMMCAHHBIE YEThIPEXYTOJIbHUKHU.
KacarenbHble Kk OKpy)kHOCTH. KacaHue okpy)HOCTEN

Tpuronomerpus. Teopembl KOCHHYCOB ¥ CHHYCOB. PellleHne TpeyroibHUKOB

[TpeobpazoBanue nmogooOusi. MeTpuueckre COOTHOIICHUS B OKPYKHOCTH

Bekropsl

O060011eHre U cucTeMaTH3aIs U3yYeHHOTO Marepuaa

Ilpumepnoie 6uovl desasmenvbHOCMU 00YUAIOUUXCA:

— (¢dopMyIHpOBaHHE OMNpPENEICHUA W WUIIOCTPUPOBAHUE OCBAaMBAEMBbIX
MOHSITHUI;

— (pOopMYIIHPOBKA U TOKA3aTEIbCTBO TEOPEM;

— BBIBEICHUE (POPMYIT;

— peleHuEe TIeOMETPUYECKMX 33Jad B COOTBETCTBHM C COAEP)KaHHUEM
OCBaMBaEMbIX TEMAaTUYECKHUX pa3aesos. U ap.



IIpyMepHas TeMaTHYeCKasd U TEPMUHOJIOTMYECKAs JTEKCUKA

IIpumepnvle cnosa u cnogocouemanus

buccektpuca, BekTop (HEKOJUIMHEApPHBIM  BEKTOp), KacaTelbHas K
OKPY>KHOCTH, KOOPJIUHAThl BEKTOpa, KOI(PPUIMEHTHl pa3IOKEHUS, METOJ
KOOPJIMHAT, OKPY>KHOCTb (BIUCAHHAs, OIKCAHHAs), MPUMEHEHHE BEKTOPOB K
pEelIeHUI0 3ajla4, MpOoCTeHlIne 3aJadyd B KOOpPJIMHATaX, CHUHYC (KOCHHYC,
TAHI€HC, KOTAHIEHC) VIWa, paJuyC, CKaJlsIpHOE IMPOU3BEICHUE BEKTOPOB,
CIIO)KEHHE (BBIUMTAHUE) BEKTOPOB, COOTHOIICHUSI MEXAY CTOPOHAMU M YIIIaMU
TPEYrOJIbHUKA, CPEHS JTUHUS Tparelnu, TOUYKa KacaHusl, yIiibl (LIEHTPaJbHBbIE,
BIIMUCAHHBIC), YMHOXXEHHE BEKTOpa Ha 4YHCIIO, YpaBHEHHUE, YEThIpe
3aMeydaresIbHbIe TOUKU TPEYTOJIbHUKA.

IIpumepHvie gppazvl

MBI oKa3anm, 4yTo npsiMasi U OKPY>KHOCTb MOTYT UMETh OJIHY WJIU JBE OOLIHe
TOYKU ¥ MOTYT HE UMETh HU OJHON OOIIEeH TOUKH.

JlokaxkeM TeopeMy O CBOMCTBE KacaTelIbHOM K OKPY)XHOCTH (O CpeIHei
JIMHUY TPAICLHH).

Teneps MbI OyneM [oKa3bIBaThb TEOpeMy, OOpaTHYKO TEOpeMe O CBOICTBE
KacaTeJIbHOW — IIPU3HAK KacaTeIbHOM.

Ham npencrout nokasarb, YTO IIEPIIEHIUKYISAP, NMPOBEAEHHBIA U3 KaKOM-
HUOYAb TOUKH OKPYKHOCTH K IUAMETPY, — 3TO CPEIHEE NPONOPIHUOHATBHOE JJIs
OTPE3KOB, HAa KOTOPBbIE OCHOBAHUE MEPIICHAUKYIIAPA ACIUT JUAMETD.

IIpumepHnule 6160001

Ecnm paccrostHue OT LEHTpa OKPYKHOCTH JO MPSAMOM pPABHO pPAANYCy
OKPY>KHOCTH, TO MpsiMasi U OKPY>KHOCTb MMEIOT TOJBKO OJHY OOIIYIO TOUKY.
Ecnu paccrosiHue OT ULEHTpa OKPYKHOCTHM JI0 MpsAMOMl Oomblie paauyca
OKPY>KHOCTH, TO MPsIMasi 1 OKPY>KHOCTbh HE UMEIOT OOIINX TOYEK.

[Ipsimas, umeromiasi ¢ OKpyKHOCThb. TOJBKO OJHY OOUIYIO TOYKY, HAa3bIBAETCS
KacaTreJIbHOM K OKPYKHOCTH. WX oOllas TO4Yka Ha3bIBAETCS TOYKOW KacaHUs
PSAMON U OKPY’KHOCTH.

KacarenbHast Kk OKpy>KHOCTH NEPIECHIUKYISIPHA K PaanyCy, IPOBEAEHHOMY B
TOUYKY KaCaHUs.

OTpe3kn KacaTeabHbIX K OKPYKHOCTH, IPOBEIEHHBIE U3 OTHOW TOYKH, PABHBI.
OHH COCTaBISIIOT PaBHBIE YIIIBI C NPSMOM, NPOXOASAIIEH 4Yepe3 3Ty TOUYKY M
LEHTP OKPY’KHOCTH.

Ecnu nipsiMast mpoxoauT 4epe3 KOHEL pajguyca, JIeKallui Ha OKPYKHOCTH, U
MEPIICHINKYISIPHA K OTOMY PaJlyCy, TO OHA SIBISETCS KaCaTEIbHOM.

Jlyra Ha3pIBaeTCsA MOJYOKPYKHOCTBIO, €CIU OTPE30K, COCAMHAIOLIMNA €€
KOHIIBI, SIBISIETCS TUAMETPOM OKPY>KHOCTH.

BricanHubii yros uamepsercs IMOJ0BUHOW IYTH, HA KOTOPYIO OH OIIUPAETCS.

Kaxnas Touka OMCCEKTpUCY HEpa3BEPHYTOrO yIvia paBHOyAAJIEHA OT €ro
ctopoH. OOpaTHO: KaxJas TOYKa, Jiexalasi BHyTPU yIiia U paBHOyJAJIEHHAs OT
CTOPOH yIJIa, IE)KUT Ha €r0 OUCCEKTpPHCE.

OTpe30k, 111 KOTOPOTro yKa3aHO, Kakas U3 €ro rpaHUYHbIX TOYEK CUMTAETCS
HA4aJIOM, a Kakas — KOHLIOM, Ha3bIBAETCS HAIPABICHHBIM OTPE3KOM, WU
BEKTOPOM. BEKTOpBI MOTYT HCIIOJNB30BaTbCsA Ul PELIEHUS TE€OMETPUYECKUX



3a/1a4 U JJOKa3aTeIhCTBA TEOPEM.

Cpenusst nUHUS Tpameluu — 3TO OTPE30K, COCAMHSIONMIMN CEpearHbl €€
O0KOBBIX cTOpPOH. CpefHsis JIMHUS Tpalleliy MapajuieibHa OCHOBaHHUSAM U paBHA
UX TIOJTyCYMME.

Ha mockoctu 1000 BEKTOP MOXHO pPa3IOKUTh IO JABYM JaHHBIM
HEKOJUIMHEapHbIM  BekTopaM. KodapdUIMeHTsl  pa3ioKeHUs TMpU  ITOM
OTIPEICTISIFOTCS €IUHCTBEHHBIM 00pa3oM.

10 KJIACC
(6-if rox 06yuenusi Ha ypoBHe OOO0)

JlekapToBBI KOOPAMHATHI HA TNIOCKOCTH

[TpaBuiIbHBIE MHOTOYTOJIBHUKH. JIJITMHA OKPYKHOCTH U ILIONIAAb KpyTa.
Brancnenue mionianei

JIBIO>KEHHS TTIOCKOCTH

IToBrOopenue, 0000IICHNE, CHCTEMAaTH3AlIUsI U3YYEHHOTO MaTepHaia

Ilpumepnvie 6uodvl OeamenvbHOCHU 00YUAIOUWUXCA:

— (hopMyIUpOBaHUE ONPEICIICHUN;

— (hOpMYyITHUPOBKA U I0KA3aTEIIbCTBO TEOPEM;

— BhIBeICHHE (OPMYIT Ml KX UCITOJIb30BAHME JIJIST BEIYUCIICHU;

— M300pakeHWE M pacrlo3HaBaHWE HA PHUCYHKaxX MPHU3MBI, apaJljieienuena,
UJIMHAPA, Tapa u ap.;

— pelieHue TEOMETPUYECKMX 3aJad B COOTBETCTBHHM C COACP’KaHHEM
OCBaMBaE€MbIX TEMAaTHICCKHUX pa3aesos. U ap.

IIpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTHYECKAS JIEKCHKA
lIpumepnvle cnosa u cnosocouemanus

BBITTyKJTBIi MHOTOYTOJIEHHK, TPaayCHAs Mepa AYTH, JJIMHA OKPY>KHOCTH, TyTa
CEKTOpa, KPyrOBOW CETMEHT, MHOTOTPaHHUKH, OTOOpaKeHHE TTOCKOCTH Ha ceosl,
napajuleNIbHBIA  TIepeHOC, IUIOMIAab Kpyra, IUIOMaab KPYyroBOTO CEKTopa,

IUIOMIAlb  PaBHOOCAPEHHOTO  TPEYroJbHUKA,  MOBOPOT,  IPABHIIBHBIN
MHOTOYTOJIFHUK, CTEPEOMETPHS, TeJIa U MMOBEPXHOCTH BPAIIICHHUS, XOp/a.
Ipumepnvie gppazvl
[Ipumepbl  TIPaBWIIBHBIX ~ MHOTOYTOJIBHUKOB — 3TO  PaBHOCTOPOHHHIA

TPEYTOJIbHUK U KBAJIpaT.

S mory nokaszarb, 4YTO CEpEAUHHBIC MEPICHIUKYIAPHI K JIOOBIM JIByM
CTOPOHAM MPaBUJIBHOTO MHOTOYTOJbHHKA JUOO TepeceKarTcs, JTudo
COBMAQIAIOT.

S nmoxasasn(a), 94TO TpsIMBIE, COAEpKaIe OUCCEKTPHCHI JIFOOBIX JIBYX YIJIOB
MPaBUIILHOTO MPSMOYTOIBHUKA, JIMOO TEPECEKAIOTCs, THOO COBIAALOT.

S Mory chopmynupoBath U J0Ka3aTh TEOpEMy 00 OKPYKHOCTH, OTIHMCAHHOU
OKOJIO TIPaBUIILHOTO MHOTOYTOJILHUKA.

S Mory copMynupoBaTh U J0Ka3aTh TEOpPEeMy 00 OKPY>KHOCTH, BIIMCAHHOU B
MPaBUIILHBIM MHOTOYTOJILHUK.

S mory BeIBeCcTH (BbIBEN, Oyay BBIBOAUTH) (HOPMYIy HJisi BBIYMCICHUS
IJIOMAAN TPABUILHOTO MHOTOYTOJBHUKA Yepe3 €ro NEpUMETp U pagauyc
BIIMCAHHOM OKPYKHOCTH.

51 Mory BeIBeCTH (BBIBEJ, OyIy BBIBOAUTH) (DOPMYITY JJISl BBIYUCICHUS JITTUHBI



OKPY>KHOCTH.

51 Mory oOBSICHUTBH, YTO TaKO€ KPYroBOW CEKTOpP W BbIBECTH (POpMYIY s
BBIYMCJIEHUS IUIONIAAN KPYTOBOTO CEKTOPA.

IIpumepHnule 6160001

[IpaBUIIBHBINT MHOTOYTOJIBHUK — 3TO BBIMYKJIBIII MHOTOYTOJIBHUK. Y HErO BCE
yINIbl PaBHBl M BCE CTOPOHBI paBHBL. OKOJIO MPaBUIBHOTO MHOTOYTOJIBHUKA
MOXKHO OIUCATh OKPY>KHOCTb, U TIPUTOM TOJILKO OAHY. B 111000¥ mpaBUIBHBIN
MHOTOYTOJIBHUK MOYHO BITUCATh OKPYKHOCTb, U IIPUTOM TOJIBKO OJTHY.

KpyroBoii cerMeHT — 370 yacTh Kpyra. OHa orpaHu4eHa Jyroi OKpy:KHOCTH U
XOPIOW, COEANHSIONIEH KOHIBI 3TOW Ayru. Ecium rpagycHas Mepa Ayrd MEHbIIE
180 rpamycoB, TO IUIONIaAb CETMEHTA MOXHO HAWTH, BBIYMTAs W3 IUIOLIAIA
CEeKTOpa IUIONIA b PABHOOEIPEHHOTO TPEYroJbHUKA, CTOPOHAMU KOTOPOTO
ABJISIIOTCA JIBA paJInyca U XOpAa CErMEHTA.

KpyroBoii cektop — 3T0 yacth Kpyra. OHa orpaHuyeHa AYrol U JBYyMs
paauycaMM, COEIMHSIOIIMMM KOHIIBI YT C LEHTpOM Kpyra. [lyra, xoropas
OTPaHUYMBAET CEKTOP, HA3bIBAETCS TYTOM CEKTOpPA.

MpbI npunuid K BBIBOJY O TOM, YTO OCEBasi CUMMETPHS — 3TO OTOOpakeHHE
IJIOCKOCTH Ha ceOsl.

BaxxHoe CBOICTBO 0OCEBOM CHUMMETPUH — 3TO OTOOpa)K€HHE IJIOCKOCTH Ha
ce0st, KOTOPOE COXPaHSET PACCTOSHUS MEXKY TOUKAMH.

CrepeoMeTpus — 3TO paszien reoMmeTpud. B HEM n3yuarorcs cBoiicTBa QUryp B
npoctpaHcTBe. CJIOBO «CTEPEOMETPHUS» MPOUCXOAUT OT TPEUECKUX CJIOB
«cTepeo» u «MeTpeoy. «Crepeoy» — 3T0 3HAUUT 0OBEMHBIN, TPOCTPAHCTBEHHBIM,
a METpPeo — U3MEPSTh.

[Tapamnenenumnen — O3TO YETBIPEXYrojpHas npusma. EE€ ocHoBaHuA —
napajienorpaMMsl. Bce  miecth rpaHeld  mapajulenenunena  — - 3TO
napasuiesiorpamMel. Eciu napasuienenunen npsiMoil, TO €CTh ero O0OKOBbIE pEOpa
NEPHNEeHIUKYJSIPHBI K  TUIOCKOCTSIM ~OCHOBaHHMM, TO OOKOBBIE TIpaHUu —
MPSIMOYTOJIbHUKU. ECIN k€ U OCHOBaHUSIMU MIPSIMOTO MapasijiesienuIiea ciryxar
NPSIMOYTOJIbHUKU, TO 3TOT Napajuiesienunea] — MNPsSIMOYroJibHbIM. [[naronanu
napasuiesiorpaMmma nepecexkarorcsi. TOUKoi nmepeceueHusi OHU ACNSITCS MOTOoJIaM.
Takoe € CBOWMCTBO y JWaroHajeld MapajuIeNICNUIIEIa: YEThIpE IHArOHAIH
MapajyieNienunea MepeceKaroTcsl B OAHOM TOYKE M JICNSTCA 3TOM TOYKOU
MOMOJIaM.

Conep:xxanue yueOHOro npeamera «BeposiTHOCTb M CTATUCTHKA»
7 KITIACC
(3-ii ron o0yuenusi Ha ypoHe OOO)

[IpeacraBneHue qaHHBIX

OnucarenbHasi CTaTUCTUKA

CrnyvaiiHas ©3MEHUYHUBOCTh

Brenenue B reoputo rpadon

BeposTHOCTB 1 yacToTa CIIy4aiflHOTO COOBITHS

O060011eHre U cucTeMaTH3aIs U3yYEeHHOrO Marepuaa

IIpumepnoie 6uovl desasmenvbHOCMU 00YUAIOUUXCA:

— KOMMEHTHUPOBAHUE MPEICTOSAIINX ICUCTBUM;



— U3BJIeYeHUE UH(OPMaLIUN/TaHHBIX;
— ¢hopMynUpOBaHUE LIETIOYEK JOTHYECKUX PACCYKICHUM U JIp.
I[IpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTHYECKAS JIEKCUKA
IIpumepHule cnosa u crosocouemanus
JuarpamMma (crosiOukoBast (cTonOuaras), Kpyronas), rpaduk, Tabiuia,
onucareiibHas CTaTUCTUKA, CpeliHee apudmMeTrueckoe, MearaHa, pa3max, rpad,
BEpIIIMHA, peOpO, CTENEHb BEPIINHBI, 00X0/ Tpada (SUIepoB MyTh), CAyUaMHBIHN
AKCIIEPUMEHT (OIIBIT), CIIy4YaiHOE COOBITHE.
8 KUIIACC
(4-ii rox 00yuenusi Ha ypoBHe OOO)
[ToBTOpEHME
OnucarenbHas cTaTUCTHKA. PaccenBaHue JaHHBIX
MHoxecTBa
BeposTHOCTH city4aitHOro coObITHs
O060011eHNE ¥ cCUCTEMaTH3aIMs U3yYeHHOTO MaTepralia
Ilpumepnsie 6uodvl OeamenvbHOCHU 00YUAIOUWUXCA:
— KOMMEHTHUPOBAHUE MPEICTOSAIINX JICUCTBUIM;
— U3BJICUCHHE NHPOPMALIUN/JAaHHBIX;
— GOpMYITUPOBAHKE METIOYCK JTOTHICCKUX PACCYKICHUH U JIP.
IIpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTHYECKAS JIEKCHKA
IIpumepHnuie cnosa u crosocouemanusi
Jlucnepcusi, MHOXKECTBO, SJIEMEHT MHOYKECTBA, TTIOJIMHOXKECTBO, OTICPAITMH HAT
MHOXKeCTBaMH (00beIWHEHNE, TIEpeCeUCHNE, AOMOTHCHHE), TTePEMECTUTEIHLHOES
CBOWCTBO, COYETATEIIbHOE CBOMCTBO, PACHPEACIUTEIBHOE CBOWCTBO, CBOMCTBO
BKJIFOUCHHUS, CTAHIAPTHOEC OTKJIOHEHWE YHCIIOBBIX HAOOpOB, CiIydailHbIC
COOBITHSI, BEPOSATHOCTU COOBITHH, CITydailHbII BBIOOP.
9 KUIACC
(5-if rox 00yuenusi Ha ypoHe O0O)
[ToBrOpenue
Brenenue B reoputo rpados
Cnyqaitabie COOBITHS
DJeMeHThl KOMOMHATOPUKHU
O06o001IeHre 1 cUcCTeMaTU3aIus U3y4eHHOTO MaTepraia
Ilpumepnvie 6uodvl OeamenvHOCHU 00YUAIOUWUXCA:
— KOMMEHTHPOBAHUE TIPEICTOSIIUX JCUCTBUN;
— U3BJICUCHHE NH(POPMAITUN/TAHHBIX;
— hOpMyITUPOBAHKE METIOYECK JOTHICCKUX PACCYKICHUM U JIp.
IIpumepHasi TeMaTH4YeCKasi 1 TEPMHUHOJIOTHYECKAS JIEKCHKA
IIpumepHnule cnosa u crosocouemanus
OObenrHeHue COOBITUM, MepeceueHue COOBITUH, HECOBMECTHBIE COOBITHSI,
YCIIOBHAsl BEPOSTHOCTh, HAXOXKJICHHWE BEPOSATHOCTEH, amarpamma, Tpaduk,
NEepPECTaHOBKH, (DaKTOpHal, COYETAaHWE, YHCIO COYCTAaHHWH, TPEYrOIbHUK
[Tackansi, koMOMHATOPHUKA.
10 KJIACC
(6-it rox 00yuenust Ha ypoHe O0O0)



IToBTOpeHue

I'eomeTpuueckas BEpOSITHOCTh

Ucnbiranus bepryim

CrnyvaitHas BeTM4nHA

O06o0011IeHne 1 cucTeMaTu3alus U3y4eHHOro MaTepuaa

Ilpumepnwie 6uodvl OeamenvbHOCHU 00YUAIOUWUXCA:

— KOMMEHTHUPOBAHUE MPEICTOSIINX ICUCTBUN;

— U3BJICUCHHE UHPOPMAIIUN/TAHHBIX;

— ¢hopMynUpOBaHUE LIETIOYEK JOTHYECKUX PACCYKICHUM U JIp.

IIpuMepHas TeMaTHYECKAS U TEPMUHOJIOTHYECKAS JIEKCHKA

IIpumepnvle cnosa u cnogocouemanus

CrnyuyaiiHbpli BBIOOp, HCHBITAHHUE, YCIIEX W HeyJada, cepus HUCIHBITaHUM
bepnymiu, ciyyaliHas ~ BEJIMYMHA, W PAaCOpENelICeHHE  BEPOSTHOCTEM,
MaTeMaTH4eCcKoe OKUIAHHWE, TUCIEPCUs, 3aKOH OOJBIIMX 4YHCEN, U3MEpPEHHE
BEPOSTHOCTEN C IOMOILIBIO YACTOT.

IL1anupyemble pe3yJbTaTbl 0CBOCHHS Y4e0OHOI0O npeaMera
«MaremaTnka)» Ha yPpOBHEe OCHOBHOI0 0011ero 00pa3oBaHusl

PesynbraTel 00yueHus 1o yueOHOMY MpeaMeTy «MareMaTuka» B OTHOIICHHH
BCEX MHKpPOTPYII OOYYalolIMXCsl C HapyLICHUSIMU CllyXa, OLIEHHBAIOTCS II0
OKOHYaHUM OCHOBHOro oOmero oOpa3oBaHHs M HE COMNOCTABISIIOTCA C
pe3yapTaraMy HOPMAaTuBHO Pa3BUBAIOIIUXCS CBEPCTHUKOB.

Jluunocmmole pezynomamoi

JImuHOCTHBIE pe3yabpTarhl ocBoeHus llpumepHoil paboueil mporpamMmsl IO
mateMatrke Ha ocHoBe AOOIT OOO (BapuaHT 2.2.2) JOCTUTAIOTCSI B €IMHCTBE
y4eOHOM M BOCHUTATENIbHOMN JESITENIbHOCTA B COOTBETCTBUU C TPAIULMOHHBIMU
POCCUNMCKUMH COIUOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU II€HHOCTSIMH,
IPUHATBIMU B OOILECTBE MpaBUJIaMU U HOPMamH IMOBEJIEHUS U CIIOCOOCTBYIOT
npoleccaM CaMOITO3HAaHMSI, CAMOBOCIIUTAHUSL U CaMOpa3BUTHS, (DOPMUPOBAHUS
BHYTPEHHEHN MO3UIUU JINYHOCTH.

JInuHocTHBIE pe3yabTarbl ocBoeHus llpumepHoil paboueil mporpamMmsl IO
marematuke 1o BapuaHty 2.2.2 AOOIT OOO cOOTBETCTBYIOT pe3yibTaram,
orpaxk€HHbiM Bo PI'OC OOO u OOIl OOO mno Bcem HampaBlICHUSIM
BOCIHUTAHU, BKJIIOYAs IPaXJaHCKOE, NaTPUOTUYECKOE, JyXOBHO-HPABCTBEHHOE,
ACTETUYECKOE, (PU3MUECKOoe, TPYIOBOE, JKOJOTMYECKOE, a TaKXKe B acleKTe
LEHHOCTH HAy4YHOTO MO3HAHMS U aJaNnTaluy O0y4aromerocs: K U3MEHSIOIIUMCS
YCJIOBUSIM COLIMATIBHON U MPUPOAHON cpeabl. OJIHAKO JTUYHOCTHBIE PE3YJBTATHI
JIOTIOJTHEHBI/KOHKPETU3UPOBAHEI € Y4€TOM  0COOBIX  00pa3oBaTEIbHBIX
noTpeOHOCTEN 00yUaIOIIUXCsl ¢ HAPYIICHUSIMHU CITyXa.

1. Poccuiickasi rpakJaHCKasih HJICHTUYHOCTh — IMAaTPUOTU3M, YBAKEHHE K
OTtedecTBy, K MPOLLJIOMY M HAaCTOSIILIEMY MHOTOHAIIMOHAJILHOTO Hapoaa Poccun,
YyBCTBO OTBETCTBEHHOCTH U noisira nepen Pomunoil, unentudukanus ceOs B
KaueCcTBe rpaxiaaHnHa PoccuM, OCO3HaHME U OLIYIIEHUE JIMYHOCTHOU
CONPUYACTHOCTH CyapOe poccuiickoro Hapoaa. Oco3HaHue ATHHUYECKOM
MPUHAJJICKHOCTH, 3HAHUE HCTOPUH, KYJIBTYpbl CBOETO Hapojaa, CBOEro Kpas,
OCHOB KYJIBTYpHOI'O Hacienus HapoaoB Poccuu u yenoBedecTBa (MACHTUYHOCTD



YEeJIO0BEKA C POCCUMCKOM MHOTIOHAIIMOHAIBHOW KYJIBTYPOM, CONPUYACTHOCTD
HCTOPUU HAPOJIOB M TOCYIAPCTB, HAXOAMBIIMXCS HAa TEPPUTOPUU COBPEMEHHOM
Poccumn);  uHTepuOpHM3alMsg ~ T'yMaHUCTHUYECKUX,  JE€MOKPAaTHUYECKUX U
TPAAUIIMOHHBIX I[EHHOCTEH MHOTOHAI[MOHAIBHOTO POCCUICKOTO OOIIEeCTBa.
Oco3HaHHOE, YBaXHUTEIbHOE M J0OpOXKEIaTeIbHOE OTHOIICHHE K HCTOPHH,
KyJAbTYpE, PEJIHWIUU, TPATULHUAM, S3bIKaM LEHHOCTIM HapoaoB Poccuu wu
HapOJ0B MUPA.

2. ChopMHpPOBaHHOCTH IIEJIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YypPOBHIO Da3BUTHUS HAyKd U OOIIECTBEHHOW MpPaKTUKH,
YUHUTBHIBAIOIIETO COLIUANIBHOE, KYJIBTYPHOE, SI3BIKOBOE, TYXOBHOE MHOrO0Opasue
COBPEMEHHOIO MHUpa.

3. CyObeKkTuBHAsl 3HAYMMOCTH OBJQJCHHUS W HCIOIb30BAHUS CIIOBECHOTO
(pycCKOTO/PyCCKOTO M HAITMOHATIBHOTO) SI3bIKA.

4. JKemanwe © yMEHHS TOJb30BAaThCS CIOBECHOW peublo (YCTHOW U
MMMCBMEHHOM),  B3aWMOJCWCTBOBATH  CO  CIBIIIAIAMH  JIIOABMH  TIPH
UCTIOJIh30BAaHUH YCTHOM peud Kak cpeacTBa ooOmieHus. L{eHHOCTHO-CMBICTIOBast
YCTaHOBKA Ha TIOCTOSHHOE TIOJIb30BAHWE WHIWBHUAYATbHBIMH CIYXOBBIMH
ammaparamMy Kak Ba)KHOTO yCIIOBHSI, CIOCOOCTBYIOIIETO YCTHON KOMMYHUKAIUH,
HauboJee MOJTHOIIEHHON OPUEHTAIIMN B HEPEUEBBIX 3ByKaX OKPYXKAIOIIETO0 MUPA;
CaMOCTOSATENbHBIN TOWUCK HWH(POpPMAIMKA, B TOM YHCIE, MPH HCIOIb30BaHUN
WHTepHeT-TEXHONMOTHI, O PAa3BUTHUH CPEIACTB  CIYXOMPOTE3UPOBAHUA |
ACCHCTHUBHBIX TEXHOJOTHIX, CIIOCOOCTBYIOIIMX YIYYIIEHUIO KaueCTBa >KU3HH
JIMI] C HAPYIICHUSAMH CITyXa.

5. YBakuTEIbHOE OTHOIICHHE K MCTOPHHM M COITMOKYJIBTYPHBIM TPaJaHIUSIM
JUI] ¢ HAPYIICHUSIMH CITyXa; ¢ YIYETOM KOMMYHHKATHBHBIX, ITO3HABATCIHHBIX H
COLIMOKYTBTYPHBIX MOTPEOHOCTEH MUCIOIB30BAHUE B MEKINIYHOCTHOM OOIIECHUH
C IMIAMHU, WMCIOIIMMU HApYIICHHUS CIyXa, PYCCKOTO IKECTOBOTO sI3bIKa,
BJIAJICHNE KAJIBKUPYIOLIEH )KECTOBOU PEYBIO.

6. [0TOBHOCTB M CIOCOOHOCTH O0YYAIOIIMXCS C HAPYIICHUSIMU CITyXa CTPOUTH
KU3HEHHBIC TUIAHBI, B T.4. ONMPEIENISITh JaTbHEHIIYIO TPACKTOPUIO 00pa30BaHus,
OCYIIECTBIATH BBIOOP MPOdeCcCHu U JIp., C YIETOM COOCTBEHHBIX BO3MOKHOCTEH
U OTpaHUYCHHM, 00YCIIOBIEHHBIX HAPYIICHUSIMU CITyXa.

7. ToToBHOCT, W CHOCOOHOCTH OOYYArONIMXCA C HApYIIEHUAMH CllyXa K
CaMOpPAa3BUTHIO M CaMOOOpPA30BaHUIO HA OCHOBE MOTHBAIMU K OOYYECHHIO WU
MO3HAHUIO; CHOPMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIIEHUS K YUCHHIO.

8. ToToBHOCTh M CHOCOOHOCTH K OCO3HAHHOMY BBIOOPY W TOCTPOCHHIO
MadbHEHIIe  WHAWBUIYaJIbHOW  TpaekTopuu  oOpa3oBaHus Ha  0ase
OPUEHTHUPOBKU B Mupe Tpodeccuit u mpodecCHoHANbHBIX MPEANOYTCHHUM, C
y4€TOM yCTOWYMBBIX MMO3HABATEILHBIX HHTEPECOB, COOCTBEHHBIX BO3MOKHOCTEH
U OTpaHUYCHHM, OOYCIIOBJIEHHBIX HAPYIICHUEM CIyXa, MOTPEOHOCTEN pHIHKA
Tpyna.

9. Pa3zBuToe MopasibHOE CO3HAHHME M KOMIIETEHTHOCTh B PEIICHUH MOPAIbHBIX
npoOieM Ha OCHOBE JIMYHOCTHOTO BBIOOpA, (OPMUPOBAHHWE HPABCTBEHHBIX
YYBCTB W HPABCTBEHHOTO TIOBEICHUS, OCO3HAHHOTO W OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHBIM IMOCTYNKaM (CIOCOOHOCTh K HPaBCTBEHHOMY



CaMOCOBEPILEHCTBOBAHHUIO; BEPOTEPIIUMOCTDh, YBAXKMTEIIBHOE OTHOLUEHUE K
PEIUTHO3HBIM YYBCTBAM, B3IVIsSAaM JIIOJEH WIM HX OTCYTCTBUIO, 3HAHUE
OCHOBHBIX HOPM MOpajii, HPABCTBEHHBIX, TYXOBHBIX HJI€AJIOB, XPAHUMBIX B
KYyJABTYPHBIX TpaaulUsX HapoaoB Poccuu, TOTOBHOCTH Ha HMX OCHOBE K
CO3HATEJIbHOMY CaMOOTPAHUYEHHUIO B MOCTYIIKAX, MOBEACHUH, PACTOUYUTEIHLHOM
noTpeOUTENBbCTBE; CHOPMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBaX CBETCKOU
ATUKU, KYJIbTYPhl TPAIUIMOHHBIX PEJIUTUH, UX POJIM B PA3BUTUU KYJIBTYPHI U
uctopun Poccum u yenoBeyecTBa, B CTAHOBJICHHM TPaKIaHCKOTO OOIIECTBa U
POCCUHCKOM TOCYIapCTBEHHOCTH; TMOHUMAaHUE 3HAYCHHUS HPABCTBEHHOCTH B
YKU3HH Y€JIOBEKa, CEMbU U OOIIECTBA).

10. JdoOpoxenarenbHoe  OTHOLIEHWE K  JIIOASIM, TOTOBHOCTh K
B3aMMOJICHCTBUIO C Pa3HBIMU JIIOABMHU (B TOM 4YHUCJIE MPHU HUCIOJIb30BAHUU
BepOaJbHBIX U HEBEpPOAIBHBIX CPEICTB KOMMYHHUKAIlMH), BKJIIOYast JIMI[ C
HapyLIEHUEM CiIyXa, a TakKe CIBIIAIIMX CBEPCTHUKOB UM  B3POCIBIX;
CHOCOOHOCTh K JOCTH)KEHUIO B3aMMOIOHUMAaHHS Ha OCHOBE WACHTU(UKALUU
ce0sl KaKk MOJHOIPABHOTO CYyOBEKTa OOIIEHHUS; TOTOBHOCTh K KOHCTPYHPOBAHUIO
o0Opa3a JOMYCTUMBIX CIIOCOOOB OOIIEHMs, KOHBEHLIMOHHUPOBAHUIO HHTEPECOB,
IIPOLIEYP, K BEAECHUIO IIEPErOBOPOB.

11. Oco3HaHue 3Ha4YeHHs] CEMbU B KU3HHU YEJIOBEKAa U OOIIECTBA, MPUHSATHE
LEHHOCTH CEMEWHOM MKU3HHM, YBAXKUTEIbHOE M 3a00TIMBOE OTHOUIEHHE K
YJI€HAM CBOEU CEMBH.

12. VYBaxuTenpHOE OTHOLICHUS K TPYAy, HaJIWYWE OMbITA Yy4acTHS B
COLIMAJIBHO 3HAYMMOM TPY/IE.

13. OcBOEHHOCTH COIMATBHBIX HOPM, MPABUII MOBEACHUs (BKIIOUAsT peueBOe
MOBEICHUE U PEYEBOM ATUKET), pojiel U (POPM COIMATBHON KU3HU B IPYIIAX U
COOOIIECTBaX, B T.4. JIUL C HAPYLICHUSIMU CITyXa.

14, Wpentudukauus cebd B  KauyecTBe CyObEKTa  COLIMAJIbHBIX
npeoOpa3oBaHUl C y4€TOM COOCTBEHHBIX BO3MOXXHOCTEH M OTpaHUYCHUH,
BBI3BAHHBIX HApYIICHUEM CIIyXa.

15. CnocoOGHOCTh ¢ Y4ETOM COOCTBEHHBIX BO3MOKHOCTEW M OTpaHUYECHMIA,
OOYCJIOBJICHHBIX HapyUICHHEM CIlyXa/HapylIeHHeM CilyXa U COMAaTHYECKUMU
3a00JIeBaHUSIMU CTPOUTh JKU3HEHHBbIE IUIaHBI Ha KPaTKOCPOUHOE Oymyliee
(ompenensTh LeJeBble OPUEHTHUPHI, (POPMYIUPOBATh aJI€KBATHBIE UM 3aJayd U
npeiaratb  JEWCTBUSA,  yKa3biBai M OOOCHOBBIBast  JIOTUYECKYIO
MOCJIEIOBATEILHOCTD LIAr0B).

16. CnocoOHOCTh K TPAKTUYECKOW peanu3aluyd TpaB, 3aKPEIUIEHHBIX B
HOPMAaTUBHBIX JOKYMEHTaX IO OTHOUIEHUIO K JHIAM C OTPaHUYEHHBIMH
BO3MOXKHOCTSIMM 3/10POBbSI 1 MHBAJIUIHOCTBIO, B T.4. C HAPYLICHUSMU CIIyXa.

17. OcBoeHne KOMIETEHTHOCTEHW B cepe OpraHu3aTOpCKON ACATEIHHOCTH,
WHTEPUOPU3ALMS LEHHOCTEH CO3UAATEIbHOTO OTHOLIEHUS K OKpY)Karolleu
JNEUCTBUTEIBHOCTH, LEHHOCTEH  COLUMAJBbHOIO  TBOPYECTBA,  LIEHHOCTH
IPOAYKTHUBHOM OpraHW3allid COBMECTHOW JEATEIBbHOCTH, CaMOpealn3alud B
IpyHIe M OpraHu3aluy, HEHHOCTU «IPYroro» Kak paBHONPABHOIO MapTHEpA,
dbopMHUpOoBaHME KOMIIETEHLIMM aHainW3a, MPOEKTUPOBAHUS, OpraHU3alUuu
NEeATEeIbHOCTH,  peQUIeKCMM  U3MEHEHHH, CIOCOOOB  B3aMMOBBITOJIHOTO



COTPYOIHUYECTBA,  CIIOCOOOB  peanu3almuyd  COOCTBEHHOTO  JIUJEPCKOTO
MOTEHIMAJIA.

18. VyacTue B HIKOJLHOM CaMOYIPABICHUH M OOIIESCTBEHHOW >XH3HU (B
npenenax — BO3PACTHBIX  KOMIETEHIMH) ¢ y4€TOM  pEeruoHajbHBIX,
THOKYJBTYPHBIX, COIIMAJIbHBIX u HKOHOMHYECKHUX ocoOeHHOCTeN
(popMupoBaHME TOTOBHOCTH K YYacTHUI0O B TIpollecce  YIOpsI0YEHUs
COLIMAJIbHBIX CBSI3€M M OTHOILIEHWH, B KOTOpPBIE BKIIOUYEHBI U KOTOpbIC
bopMUpYIOT caMH OOydYaroIIMecss C HapyUICHUSMH CiIyXa; BKIIOYEHHOCTH B
HEMOCPEJACTBEHHOE Tpa)XXJaHCKOE Yy4yacTHe, TOTOBHOCTh Yy4acTBOBaTh B
KU3HEAECATEIbHOCTH MIOJIPOCTKOBOTO 0OIIECTBEHHOTO 00beTMHEHMUS,
MPOIYKTUBHO B3aUMOJICVCTBYIOIIETO C COLUUAIBHOW CpPEION M COLMAIbHBIMU
WHCTUTYTaMH (BKJIIOYas OpraHU3aliy, MPEACTABISIONME HHTEPEChl JHUI[ C
HapyLICHUSIMU ~ CJIyXa, JPYTMMH  OrPAaHUYEHUSIMH [0  3J0POBBIO W
HHBAJIMJTHOCTBIO).

19. CchopMHupoBaHHOCTH IIEHHOCTH 3I0POBOTO M 0€30MacHOro o0pasa KU3HU
C yu€ToM COOCTBEHHBIX BO3MOXKHOCTEH M OrpPaHUYCHUM, BBI3BAHHBIX
HapylIeHUEM CIyXa; WHTEepUOpU3allds MpaBUJ  HWHIUBUAYATbHOTO U
KOJJIGKTUBHOTO  O€30MacHOTO TMOBEJACHUS B  UYPE3BbIYAMHBIX  CUTyalMsX,
YIPOXKAIOMINUX JKU3HU W 3J0POBBIO JIIOJAEH, B T.4. C Y4YETOM OIpAHUYECHH,
BBI3BAHHBIX HAPYIICHUSMU CJIyXa; MpaBUJl MOBEACHUS Ha TPAHCIOPTE M Ha
JI0porax, B T.4. ¢ Y4ETOM OrpaHUYEHUM, BBI3BAHHBIX HAPYIICHUSIMU CTyXa.

20. Pa3BUTOCTh 3CTETUYECKOTO CO3HAHUS Y€PE3 OCBOCHHE XYJ0KECTBEHHOTO
Hacienus HapoaoB Poccum u Mupa, TBOPUYECKOM JEATEIBHOCTH 3CTETUYECKOTO
xapakrtepa (CIOCOOHOCTh  IMOHUMATh  XYJIOKECTBEHHBIE  IPOU3BEIICHMUS,
OTpaXkarolllue pa3Hble 3THOKYJIBTYPHBIE TPaauluu; C(OPMUPOBAHHOCTH OCHOB
XYJIO’)KECTBEHHOW KYJbTYphl OOy4YalOIIMXCS KaK YacTH HMX OOIIell TyXOBHOM
KYJABTYpBI, KaKk 0CO00ro crnocoda MO3HAaHUS KU3HU U CPENCTBA OpraHU3aALUH
OOLIEHUS; ACTETUYECKOE, IMOLHUOHATBHO-IIEHHOCTHOE BHUJICHHE OKPY)KAIOIIETO
MHpa; CHOCOOHOCTh K 3MOLMOHAIBHO-IIEHHOCTHOMY OCBOEHHUIO MHpA,
CAMOBBIPQXXEHUIO W OPHUEHTAllMM B XYyJHOKECTBEHHOM U HPABCTBEHHOM
IPOCTPAHCTBE  KYJIBTYphl € YYETOM COOCTBEHHBIX BO3MOXKHOCTEH H
OTpaHUYCHUM, BBI3BAHHBIX HAPYIICHUEM CJIyXa; MOTPEOHOCTh B OOIIEHUHU C
XYIO’KECTBEHHBIMU  TMPOU3BEACHUSIMHU,  CHOPMUPOBAHHOCTH  AKTHUBHOIO
OTHOILIGHUSI K TPAAUIUAM XYJIOKECTBEHHOM KYyJbTYpbl KaK CMBICIOBOM,
ACTETUYECKOU U TUYHOCTHO-3HAYUMOM 1IEHHOCTH).

21. ChopMHUPOBAaHHOCTH OCHOB IKOJIOTUYECKOM KYIbTYPBI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO  DKOJIOTMYECKOTO  MBIIUICHHS, HaJIU4He OIbITa
HKOJIOTUYECKH OPUEHTUPOBAHHOW PE(ICKCUBHO-OIICHOYHOW W TPAKTUYECKOM
JEATEIbHOCTH B JKU3HEHHBIX CHUTyalUsix (TOTOBHOCTh K HCCJIEAOBAHUIO
NPUPOJbI, K 3aHSITUSAM CEIbCKOXO3SIICTBEHHBIM TPYAOM, K XYyHOXKECTBEHHO-
ACTETUYECKOMY OTPAXKEHUIO MPUPOAbI, K 3aHSATUSAM TYpPU3MOM, B TOM YHCIIE
HKOTYPU3MOM, K OCYIIECTBICHUIO TPUPOTOOXPAHHON JEATEIBHOCTH).

22. ToroBHOCTP K OOIIEHWIO ¥ B3aUMOIEHWCTBHUIO CO  CJIBIIIANIMMU
CBEPCTHUKAMU U B3pPOCIBIMH Ha MHOCTPAHHOM SI3bIKE; YMEHUE MOJIb30BaThCs
MHOS3BIYHON CJIOBECHOM PEYbI0 B YCTHOM M MUCBMEHHOU (hopMe Uil perieHus



KOMMYHUKATUBHBIX 3a/a4; TOJIPAHTHOE W YBAXKUTEIbHOE OTHOIICHUE K
KYJABTYPHBIM pa3JInyusiM, 0COOCHHOCTSIM U TPAJAMLIMAM JAPYTUX CTPAH.
Memanpeomemnvie pe3ynomamol

MeTtanpenMeTHble pe3yiabrarbl ocBoeHus [IpumepHoil pabodeil mporpaMmbl
no maremaruke no Bapuanty 2.2.2 AOOII OOO coOTBETCTBYIOT pe3yJibTaram,
orpaxxk€HHbIM B0 PT'OC OO0 u OOIT OO0, HO aganTUPOBaHBI IPUMEHUTEIIBHO
K 0COOBIM 00pa30BaTeIbHBIM MOTPEOHOCTAM OOYyYalOUUXCS C HapyIICHUSIMHU
ciyxa.

MeTtanpeMeTHbIE pPE3yNbTaThl BKIIOYAIOT OCBOEHHBIE OOYYArONIUMUCS C
HapylIeHUEM CJlyXa MeXINpeaMeTHbie TOoHATUS U YY] (peryisiTUBHBIE,
Mo3HaBaTeIbHbIE, KOMMYHHUKATHUBHBIE), CIHOCOOHOCTh WX HCIOJIb30BaHUS B
y4eOHOM, IMO3HABaTEILHON U COIMAJIBLHON TIPAaKTUKE C YYETOM OCOOBIX
o0pa3oBaTeNIbHBIX  MOTPEOHOCTEH; CaMOCTOSATEIBHOCTh IUIAHUPOBAHUS U
OCYIIECTBJIECHUSI  y4eOHOM  JEATEIbHOCTM M  OpraHu3alud  y4eOHOTro
COTPYIHUYECTBA C NIEAAroraMu U CBEpCTHUKAMHU; [TOCTPOCHUE WHIWBUAYAJIbHON
0o0pa30BaTeNbHON TPAEGKTOPUU C Y4ETOM O0Opa30BaTENbHBIX MOTPEOHOCTEM
Ka)XKJI0r0 00y4arolierocsi M JOMOTHUTEIIbHBIX COMAaTUYECKUX 3a00JIeBaHUM ISt
4qacTu 00y4aroUInXcsl.

1. Vuueepcanvnvle  nosnaeamenwvuvlie  Oeticmsus — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHBIX NpoOYeccos obyuarouuxcsi (oceoenue
MemoO08  NO3HAHUS — OKpYM#Calowje2o  Mupa,  HpuMeHeHue  J02UYEeCKUX,
ucce008amenbCKux onepayutl, yMeHut pabomams ¢ uHgopmayuetl).

ba3zoevie nozuueckue oeiicmeus:

— BBIABJIATH (CaMOCTOATENIBHO W/WIAM C TOMOIIBI  YUUTENS/IPYruxX
YYaCTHHKOB 00pa30BaTEIbHO-KOPPEKIIMOHHOIO MpoIiecca) U XapaKTepU30BaTh
CYILIECTBEHHbIC MPHU3HAKH MaTeMaTH4YEeCKUX OOBEKTOB, MOHSATUM, OTHOIICHUMN
MEXAy NOHATUAMU; (HOPMYJIMPOBATh C MCIOJIB30BAHUEM JOCTYIHBIX CPE/ICTB
KOMMYHUKAIIMU, BKJIIOYash YCTHO-JAAKTUJIBHYIO pE€Yb, OIPEACIICHUS TOHSATHM;
yCTaHaBIMBaTh CYIIECTBEHHbIM NPHU3HAK KJIACCU(PUKALUM, OCHOBAaHUS IS
000011I€HHs U CPABHEHHUSI, KPUTEPUU TIPOBOAMMOIO aHAJIN3a;

— BOCIPUHUMATh U C HUCMOJIB30BAaHUEM JIOCTYITHBIX CPEACTB KOMMYHUKAIWU,
BKJIIOYasi YCTHO-AAKTWIBHYIO peub, (HOpMYIHpOBaTh, MPeoOpa30OBbIBATH
CYXXIIEHUSI: YTBEPAUTEIbHBIE U OTpUIIATEIbHbIE, EAUHUYHBIE, YACTHBIE U OOIIHE;
YCIIOBHBIE;

—  BBIABIATH  MAareMaTUYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U WU
MpOoTUBOpeuns B (haKTax, JAHHBIX, HAOMIONEHUAX W YTBEPKICHUSX; TIpeniararb
KPUTEPUH JIJIS1 BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

— JIeNiaTh BBIBOJBI (CaMOCTOSITEIPHO W/WIW C TIOMOIIBIO YUMTENs/IPYTUX
YYaCTHUKOB 00Pa30BaTEIbHO-KOPPEKIIMOHHOTO MPOIIecca) C HCIOJIb30BaHUEM
3aKOHOB  JIOTUKH, JEAYKTUBHBIX W  HWHIYKTUBHBIX  YMO3aKJIIOUEHH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

— pa3buparh 0Ka3aTeahCTBA MATEeMAaTUYECKUX YTBEP)KICHUHN (MPSMBIE U OT
MIPOTHUBHOTO), MMPOBOJUTH (CAMOCTOSITEIHHO W/WJIM C TTIOMOIIBI0 YUUTEIIS/IPYTUX
YYaCTHUKOB  00pa30BaTelbHO-KOPPEKIIMOHHOIO  Mpollecca)  HECIOXKHbIE
JOKa3aTeIbCTBA ~ MaTeMaTHUYeCKUX  (haKTOB, TMPUBOAUTH  MPUMEPHI |



KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

— BBIOMpATh CIOCOO pelIeHus y4eOHOM 3anaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHMs, BHIOUPATh (CAaMOCTOSATEIBHO W/MIUM C TOMOIIBIO
YUUTENS/IPYTUX  YYACTHUKOB  00pa30BaTEIbHO-KOPPEKIIMOHHOTO  IPOIIecca)
HanOoJee MOIXOISIIUN.

baszoevie uccneoosamenvckue oeiicmeus:

— HCIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIBCKUM MHCTPYMEHT MO3HAHUS;
CaMOCTOATENIbHO  W/WJIM C  TOMOIIBIO  YYMUTENS/IPYTuX  YYaCTHHUKOB
00pa3oBaTeIbHO-KOPPEKIIMOHHOTO  Tpoliecca  (OpMYJIMpPOBAaTh  BOIPOCHI,
dbuKkcupyomnye npoTUBOpeUre, MpoodieMy, yCTaHABIMBAaTh UCKOMOE W JaHHOE,
dbopMupoBaTh  THUMOTE3y; C  HCIOJIB30BAHUEM  JIOCTYNHBIX  CPEICTB
KOMMYHHUKAIIMH, BKJIIOYas YCTHO-IAKTUIBHYIO p€4Yb, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

— MPOBOJUTH M0 IJIAHY HECTIOKHBIN AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHNE
[0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OObEKTa, 3aBHCUMOCTEU
00BEKTOB MEXYy COOOM;

— C HWCITOJIb30BAHUEM JTOCTYITHBIX CPEACTB KOMMYHHKAITUHU, BKJIIOYAsl YCTHO-
JaKTWIbHYIO pedb, (PopMylupoBaTh OOOOIIEHUS M BBIBOJLI IO pe3yJIbTaTam
MPOBEACHHOTO  HAONIONECHUS, HCCIEAOBAHUS, OIICHUBATh JIOCTOBEPHOCTh
MOJIYYEHHBIX PE3yIbTaToB, BBIBOJIOB U 000OIIECHUI;

— CaMOCTOATEJIbHO W/WIM C TIOMONIBIO YYUTENS/IPYTUX YYaCTHUKOB
00pa3oBaTeIbHO-KOPPEKIIMOHHOIO  Tpollecca MPOTHO3UPOBATH  BO3MOXKHOE
pa3BUTHE TIPOIlECCa, a TAaK)KE BBIJIBUTATh IMPEIANOIOKEHUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Paooma c ungpopmayueii:

— BBISABIIATH HEIOCTATOYHOCTh M HW30BITOYHOCTh HWH(GOPMAIMH, JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4H;

— CaMOCTOSATENIbHO W/WIM C TIOMOINBIO YYUTENS/IPYTHX YYaCTHHKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO ~ Tpollecca  BBIOMpAaTh,  aHAIU3UPOBATh,
CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH MHGOPMAILIUIO PA3TUYHBIX BUIOB U
dbopM TpeicTaBICHUS;

— BbIOMpaTh GopMy TMpeAcCTaBICHHS HWHPOpPMAIMM U HWLIIOCTPUPOBATH
pemraemMble  3a7aud  CX€MaMM, JAuarpaMMaMy, WHOW Tpadukod ©  Ux
KOMOMHAIUSIMU;

— OIIEHWBATh HANEKHOCTh HMH(POpPMAIIUU 10 KPUTEPHUSM, MPEITIOKECHHBIM
yauTesneM Wi CPOPMYTUPOBAHHBIM CAMOCTOSITEIBHO W/WUJIM C TOMOIIBIO
YUUTEIIS/ IPYTUX YIaCTHUKOB 00pa30BaTeIbHO-KOPPEKIIMOHHOTO MPOIIecca.

2.  VHusepcanvuvie  KOMMYHUKAmMueHvle  Oelcmeuss  obecnevusarom
chopMupoB8aHHOCmMsb COYUANbHBIX HABLIKOB 00VUAIOUUXCAL.
Obwenue:

— BOCIIPUHUMATh U (POPMYIHPOBATH C UCIONB30BAHUEM JTOCTYIHBIX CPEJICTB
KOMMYHUKAIIMH, BKJIFOYAs] YCTHO-IAKTUIBHYIO PEYb, CYXKIEHUS B COOTBETCTBUU
C YCJIOBUSIMH U IeJIAMH OOIIEHMS; BBIpaXaThb CBOIO TOUKY 3pEHUS B
YCTHBIX/YCTHO-JAKTUIBHBIX U MUCbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS 110 X0y
pelIeHus 3a1a4i, KOMMEHTUPOBATh IT0JYyYEHHBIN PE3YJIbTaT;



— B X0ZIe 00CYKIIeHHsI 3a7aBaTh BOMPOCHI MO CYMIECTBY OOCYKIaeMOM TEMBI,
npoOyieMbl, pelraeMor 3ajadyu, BBICKA3bIBaTh HJEH, HAICJICHHbIE Ha IOUCK
PELIEHHUSI; COMOCTABIATh CBOM CYKICHHUS C CYKICHHSAMHU JPYTHMX YYaCTHUKOB
nuasora, OOHapyKUBaTh Pa3IMUME U CXOJICTBO MO3UIIMI; B KOPPEKTHOU opMe u
C HCIOJB30BAHUEM JIOCTYIIHBIX CPEACTB KOMMYHHKAIlUH, BKJIIOYas YCTHO-
JTAKTUIBHYIO peub, (GOPMYIUPOBATh PA3HOITIACHS, CBOM BO3PAKEHUS;

— MPEACTABIIATH PE3YJBTAThl PEMICHUS 3aa4l, SKCIIEPUMEHTA, UCCIEAOBaHU,
MPOEKTa; CAMOCTOSTENbHO W/WIM C TOMOIIBIO YUYUTENS/IPYTrUX YYaCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO MpoIlecca BbIOUpaTh (opMaT BBHICTYIICHUS C
y4€TOM 3aJ1a4 MIPE3eHTALUU U 0COOCHHOCTEN ayJIUTOPHUHU.

Compyonuuecmaeo:

— MOHUMATh U UCIIOJIb30BaTh MPEMMYIIECTBA KOMAHIHOW U MHIWBUAYaJbHON
paboThl TPHU pEIICHWH YYEOHBIX MaTeMAaTUYECKUX 3ajad; MPUHUMAThH 1EJhb
COBMECTHOM JESTENBHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHON paboThI,
pacrpeaensaTh BUIbl padoT, I0roBapuBaThCs, 0OCYKIaTh MPOILIECC U pe3yibTar
paboThl; 0000111aTh MHEHUSI HECKOJBKUX JIIOJEH;

— y4yacTBOBaTh B TIpyNIoOBbIX (opmax paboTel (oOcyxaeHus, OOMEH
MHEHUSIMUA, MO3TOBBI€ IITYPMBI U JIp. — C UCIIOJIb30BAaHUEM JOCTYITHBIX PEYEBBIX
CPENCTB); BBHIMOJHITH CBOIO YaCTh Pa0OTHl M KOOPAUHUPOBATH CBOM JICUCTBUS C
JPYTMMH 4YJICHAMH KOMAaHJbl, OIICHMBaTh Kaue€CTBO CBOETO BKJIaJa B OOIIMIA
MPOJYKT MO KpUTEPHUAM, CHOPMYITUPOBAHHBIM YUaCTHUKAMH B3aUMOJICUCTBUS.

3. Vuusepcanvuvie pecynamuenvie deticmaus obecneuusarom hopmuposanue
CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopzanuzayus:

— COCTaBJISITh IUJIaH, aJITOPUTM DPEIIeHUs 3aja4u (MU €r0 4acTh), BHIOMpATH
crocod pemeHuss ¢ Y4€TOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHTHI PEIICHUMN C
y4ETOM HOBOW MH(OPMAITUH.

Camoxonmpons:

— BIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIEcca U pe3yibrara
pelIeHrs MaTeMaTH4eCcKou 3a1auu;

— MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh MPH PEIICHUU 3aa4uu,
BHOCUTb KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIMMOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3YJIbTaTa JAEATEIbHOCTH MOCTABICHHOW LIENH U
YCIIOBUSIM, OOBSCHATh NPHUYUHBI JIOCTHKCHUS WM HEIOCTHKCHUS IIEIH,
HAXOJIUTh OMIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IlIpeomemmnuie pesynomamal

B cooTtBercTBUM ¢ TpeOOBaHMSIMHU CTaHAApTa W CHeNU(PHUKON comep KaHus
MPEIMETHBIX O00JacTel, BKIIOYAIONINX KOHKPETHBIC YydeOHBIE MPEAMETHI, a
TaKke KOPPEKIHOHHO-pa3BUBatolMe Kypchl 1o IIporpamme KoppeKIIMOHHOI
paboThI, TIPEIMETHBIE PE3YJIBTaThl OCBOCHUS OOYYAIOMIMMUCS C HapyIICHUSIMHU
ciayxa AOOIT OOO (BapuaHT 2.2.2) OpUEHTUPOBAHBI:

— Ha MPUMEHEHWE 3HAHWM, YMEHHI U HaBBIKOB B YYE€OHBIX CUTYyaIlUAX W
pEaJIbHBIX KU3HEHHBIX YCIOBUSAX,



— Ha yCIenmHoe 00y4YeHne Ha CIETYIOIIEM YPOBHE 00IIero oopa3oBaHusI.

[Tnanupyemsbie nipeameTHbie pe3ynbrarbl 00ydeHus no AOOIT OOO (BapuaHT
2.2.2) NpUMEHMUTENILHO K TUCHUIUIMHE MpeAMETHOU olbmactu «Maremaruka u
uH(pOpMaTHUKa», TMOABEPHYThl KOPPEKTHUBAM U JIOMOJHEHBI CHEIUaTbHBIMU
TpeOoOBaHUSIMU — C Y4€TOM OCOOBIX 00pa3oBaTeNbHBIX MOTPEOHOCTEH
00yyYaloIIKXCs C HAPYIICHUSIMH CITyXa.

[IpenmeTHble  pe3yabTarbl  OCBOCHHUS  MPOrpaMMbl [0  MaTeMaTHKe
MPENICTAaBICHbl M0 TrojaM OOy4YeHHUs B CIEAYIOIIUX pasjiefiax MporpaMMbl B
paMKax OTJEIbHBIX KypCOB:

e B 5-6 Kiaccax — Kypca «MaremaTukay,

e B 7-9 Kkimaccax — KypcoB «Auiredpa», «leomerpusi», «BeposTHOCTH U
CTaTHCTHKA.

Pa3BuTre NOrmyecKkux MpeCTaBICHUN U HABBIKOB JIOTHYECKOTO MBIIIICHUS
OCYIIECTBJISIETCS. HAa MPOTSIKEHUM BCEX JIET OOy4YeHMsI B OCHOBHOW WIKOJIE B
paMKax BCEX Ha3BaHHBIX KYypCOB.

Ilpeomemmnuie pezynomamot yueonoz2o Kypca « Mamemamuka»

OcBoenue yuebHoro kypca «Marematuka» B 5-60 Ki1accax JOKHO
o0ecreynBaTh JTIOCTUKEHUE YKAa3aHHBIX HUXKE MPEAMETHBIX 00pa3oBaTelbHbIX
pE3yJIBTaToB.

5 KIIACC

Yuciia v BBIYUCTICHUSA:

— TIOHMMaTh ¥ TPaBWJIBHO yHOTPEOJATh TEPMHUHBI, CBSI3AHHBIC C
HaTypaJbHBIMU YUCIAMH, OOBIKHOBEHHBIMH U JIECITUUHBIMU APOOSIMH;

— CpaBHMBaTh M YIOPAOYMBATH HATypaJbHbIE YHCJA, CPaBHUBATH B
MPOCTEUIINX CIIydasiXx OOBIKHOBEHHBIE IPOOH, NECATUUHbBIE APOOH;

— COOTHOCUTh TOYKY Ha KOOpPAMHATHOW (YMUCIIOBOM) TIpsSIMOUM ¢
COOTBETCTBYIOIIUM €{ YUCIIOM M M300pa)kaTh HaTypajibHbIE YKCIa TOYKAMU Ha
KOOPJAMHATHOM (YHUCTIOBOM) MPSAMOIA;

— BBIMOJHATH apu(MeTHyYecKue NICUCTBUS C HaTypajdbHbIMHU YHCIIAMH, C
OOBIKHOBEHHBIMU JPOOSMH B IPOCTEUIIINX CITydasix;

— BBINOJIHATH MPOBEPKY, MPUKUJKY pe3yibTara BbIUUCICHUN. 6 OKpyrisTh
HaTypaJbHbIE YUCIIA.

PemeHue TeKCTOBBIX 32/1a4:

— pemarb TEKCTOBBIE 3aJlaud apu(PMETHUYECKUM CIOCOOOM M C MOMOUIBIO
OpPraHW30BaHHOTO KOHEYHOTO Nepedopa BCceX BO3MOKHBIX BApPUAHTOB;

— pemarb 3aJa4M, COAEpPKAIIME 3aBUCUMOCTH, CBSI3bIBAIOLIME BEJIIMYUHBIL:
CKOpPOCTb, BPEMS, paCCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCTB;

— WCIONB30BaTh KPATKHUE 3allMCH, CXEMbl, TaONHIIbl, OO0O3HAUYCHUS TIPH
pelIeHnH 3aay;

— TIOJIb30BaThCS OCHOBHBIMU E€AMHUIIAMH M3MEPEHHS: I1IE€HbI, MAacChl;
pacCTOsIHUSA, BPEMEHHU, CKOPOCTH; BBIPA)KaTh OJHU E€AUHUIIBI BEJIIUYUHBI Yepe3
APYTHE;

— W3BJIEKaTh, aHAJIM3UPOBATh, OIEHWBATh MH(POPMAIIMIO, TIPEICTABICHHYIO B
Tabnuile, Ha CTOJIOYATOM JUarpamMme, WHTEPIPETUPOBATH TMPEICTABICHHBIC
JTAHHBIE, UCIIOJIb30BaTh JIAHHBIE IIPU PELICHUH 3a/a4.



Harnsinnast reomerpus:

— IIOJIB30BaTbCs T€OMETPUUYECKUMHU IMOHATUAMMU: TOYKA, IIpsAMasi, OTPE30K, Iy,
yI0JI, MHOTOYT'OJIbHUK, OKPY2KHOCTb, KPYT;

— TNPUBOJIUTH NPUMEPHI OOBEKTOB OKPYXAIOUIET0 MHpa, UMEIoUMX (opMy
U3yUYEHHBIX T€OMETPUUECKUX (pUryp;

— UCIIOJIB30BaTh TEPMHUHOJIOIHIO, CBA3aHHYIO C yIVIaMU: BEPILINHA, CTOPOHA; C
MHOI'OYTOJIbHUKaMU: YIOJI, BEpIIMHA, CTOPOHA, IHArOHajldb;, C OKPYKHOCTBIO:
panuyc, iuaMerp, UeHTp;

— u300pakaTb WU3Y4YECHHBIE T'€OMETpUYECKHEe (UIYphl Ha HEIMHOBAHHON U
KJIET4aTON Oymare ¢ MOMOUIbIO IIUPKYJIS U JIMHEHKH;

— HAXOIWTh JUIMHBI OTPE3KOB HEIOCPEACTBEHHBIM U3MEPEHUEM C IIOMOILBIO
JIMHEWKH, CTPOUTH OTPE3KHU 33aJaHHOU JUIMHBI;, CTPOUTH OKPYKHOCTB 3aJaHHOTO
panuyca;

— HCIIOJB30BATh CBOMCTBA CTOPOH M YINIOB IPSIMOYTOJIbHUKA, KBaApaTa JUJIs UX
IIOCTPOCHUS, BBIYMCIICHUS IIJIOIIAAU U IEPUMETPA;

— BBIUKCIATH NEPUMETP W IUIOWAAb KBaJpara, NpsIMOYrojibHUKa, (uryp,
COCTaBJICHHBIX M3 MPSIMOYTOJIbHUKOB, B TOM 4HUCJE (PUryp, N300pakEHHBIX Ha
KJIeTuaToit Oymare;

— IOJb30BATHCSI OCHOBHBIMA METPUYECKUMHU E€IMHHUIAMU U3MEPEHUs JJINHBI,
IJIOIIA/IA; BBIPAKATH OJHU €AMHUIBI BETUYUHBI Ye€peE3 APYTHUE;

— pacro3HaBaTh Mapajulesienuies, KyO, HCHOJIb30BaTh TEPMUHOJIOTHIO:
BEpIIMHA, peOpo IpaHb, U3MEPEHHUS; HAXOIUTh MU3MEPEHUs Mapajlielenumena,
Ky0a;

— BBIUUCIATH O00bEM KyOa, Mapajuiesienuiena Mo 3aJaHHbIM H3MEpPEHUsM,
NOJIb30BaThCs EAMHHUIIAMU U3MEPEHHs 00bEMa;

— pelarb HECIOXKHBIE 3a1a4yd Ha U3MEPEHHE IeOMETPUYECKUX BEIUYUH B
IIPAKTUYECKUX CUTyaLUsX.

6 KJIACC

Yucia 1 BbIYUCICHHUA:

— 3HaTh M IIOHUMAarTh TEPMUHBI, CBS3aHHBIE C PA3JIUYHBIMU BUIAMU YMCEN U
criocobamM UX 3amUCH, NEePeXOoauTh (€CIAM 3TO BO3MOXKHO) OT OIHOM (hOpMBI
3aIMCH YHCIIa K IPYTOu;

— CPaBHMBATh U YHOPSAAOUYMBATH LIEJIbIC YMCIa, OOBIKHOBEHHbBIE U JECATUYHbIC
Ipo0u, CpaBHUBATh YMCIIA OJHOTO U Pa3HbIX 3HAKOB;

— BBINOJHAThH, COYETass yCTHbIE M MHUCbMEHHbIE MPHUEMBI, apuMeTHUYecKue
JNEUCTBUS C HaTypalbHbIMM M UEJIbIMH YHUCIAMH, OOBIKHOBEHHBIMH H
JNECATUYHBIMU APOOSIMHU, MOJOKHUTEIbHBIMU U OTPULIATEIbHBIMU YUCIIAMH;

— BBIYUCJIATH 3HAUEHUS YHUCJIOBBIX BBIPAXKEHWI, BBINOJIHATh NPUKUIKY U
OLICHKY pe3yJibTaTa BBIYMCICHHUM; BBIMOIHATH MPeoOpa3oBaHUs YHMCIOBBIX
BBIPAKEHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JACUCTBUM;

— COOTHOCUTH TOYKY Ha KOOPAWHATHOU IPSAMOM C COOTBETCTBYIOILUUM €U
YUCJIOM U M300pa)kaThb YHMCJIa TOYKAMU Ha KOOPAMHATHOM MPSMOM, HAXOAWTh
MOZYJIb YUCJIA;

— COOTHOCUTH TOYKU B IPSMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAUHATAMU
ATOM TOUKH;



— OKPYDIJIATH IIEJIbIe Yucia M ACCATHYHBIE APOOU, HAXOAUTh MPUOIMKEHHUS
quCcell.

YucinoBble 1 OyKBEHHbIE BHIPAKCHUS

— IIOHMMATh U YHOTPEOIATh TEPMUHBI, CBSI3aHHBIE C 3alIUCBHIO CTEIIEHU YHCIIA,
HAXOJUTh KBaJpaT U KyO uucia, BBIYUCIATH 3HAUEHUS YUCIIOBBIX BBIPA)KECHUH,
CoZiepKallliX CTEIICHHU;

— I0JIb30BaThCs MPU3HAKAMU JIEJTMMOCTH, PACKJIaAbIBaTh HATypaJibHbIE YHCIIa
Ha MPOCThIE MHOXKHUTEIH;

— M0JIb30BATHCS MACIITA0OM, COCTABIISATh IPONOPLUHU U OTHOLICHMS;

— UCNOJb30BaTh OYKBbI AJ11 0003HAUEHUS YHUCEIl IIPU 3aMCH MaTEMATUYECKUX
BBIPQKCHHUI, COCTaBISATh OyKBEHHBIC BBIpAKEHUS U (OPMYNbI, HaXOIUTh
3Ha4YeHUs OyKBEHHBIX BBIPAKEHUH, OCYIIECTBIISASI HEOOXOIUMbIE TTOICTAHOBKU U
npeoOpa3oBaHus;

— HaXOJIUTh HEU3BECTHBII KOMIIOHEHT PaBEHCTBA.

PemieHne TeKCTOBBIX 3a/1a4:

— pellaTh MHOTOIIarOBbI€ TEKCTOBBIE 3a1a4M apU(PMETHUECKUM CIIOCOOOM;

— pelarh 3aJaud, CBS3aHHBIE C OTHOUIEHUEM, MNPONOPLHUOHAIBHOCTHIO
BEJIMYMH, POLIEHTaMU; PEIlIaTh TPH OCHOBHBIE 33]]a4ul HA APOOU U MPOIIEHTHI;

— peumaTth 3aJadd, COAEpPKAIUE 3aBUCUMOCTH, CBSI3bIBAIOLIME BEIUYHUHBIL:
CKOpOCTb,  BpeMs,  pacCTOSIHME,  II€Ha,  KOJMWYECTBO,  CTOMMOCTb;
IPOU3BOJIUTEIBHOCTh, BpeMs, 00bEMa pabOTHI, UCHOJB3YS apU(PMETUUYECKHE
NEUCTBUS, OLIEHKY, MPUKHUIKY; I[0Jb30BATbCsl EIMHULAMH  HU3MEPEHHUS
COOTBETCTBYIOIIUX BEJINYMH;

— COCTaBJIATh OYKBEHHBIE BBIPAKEHUS 110 YCIOBHIO 334a4H;

— U3BJIEKaTh MH(OPMAIUIO, IMPEJICTaBICHHYI0 B TaOiuIaX, Ha JMHEHHOMH,
CTOJIOUaTON WJIM KpPYroBOM auarpamMmax, MHTEpHpPETUPOBaTh NPEICTaBICHHBIE
JTaHHbIE; UCMOJIb30BATh JAHHbIE PU PELICHUH 3a/1a4;

— MPEACTABIATh, HHPOPMAIIUIO C TIOMOIILIO TAOMUII, IMHEWHON M CTOIOUaTON
arpamm.

Harusignast reomeTpusi:

— TNPUBOJIUTH NPUMEPHI OOBEKTOB OKPYXAIOLIEr0 MHpa, UMEIoUUX (HopMy
U3YyUYEHHBIX F€OMETPUUYECKHUX IJIOCKUX M MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI
paBHBIX U CHMMETPUYHBIX (UTYD;

— wn3o0paxkarb C T[OMOIIBI LMPKYJd, JHHEWKH, TpaHCIOPTHpPA HA
HEJIMHOBAHHOW M KJIeTYaTol OymMare HW3y4eHHbIE IMIOCKHE T'€OMETPUYECKUE
¢burypsl 1 KOH(pUTypalUd, CHMMETPUYHbIE (DUTYPBI;

— TIOJIb30BAaThCsl T€OMETPUYECKMMM  TOHSTHSIMHU: PaBEHCTBO  (uryp,
CUMMETpPHS; HUCIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHMMETpPHEH: OCh
CUMMETPHH, LICHTP CUMMETPUU;

— HaxXxoOuTh BEJIMYMHBI YIJIOB HU3MEPEHHUEM C TOMOUIBIO TPAHCHOPTHUPA,
CTPOUTH VYINIbl 3alaHHOM BENUYMHBI, IMOJIb30BATbCS MPU PEUICHUH 3a]ad
rpaJyCHOM MEpOil yIJIOB; pacrmo3HaBaTb Ha YEPTEXKaX OCTPbIA, MPSIMOH,
Pa3BEPHYTHIN U TYIIOHN YIVIBI,

— BBIYUCIISITH JJIMHY JIOMAaHOM, NMEPUMETP MHOTOYTOJIbHHUKA, MOJb30BaThCS
€IMHULAMU U3MEPEHHUs JUIMHBI, BBIPAXXaTh OJHU €IUHUIbI W3MEPEHUS JJIUHBI



yepes ApyTHue;

— HaxXoOauTb, HCIIOJIb3Yys I1epTé)KHI:vIC HHCTPYMCHTBI, PAaCCTOSAHUSA: MCEKAY
ABYM: TOYKaMH, OT TOYKH 0 HpSIMOP'I, MJIMHY IIYTH Ha KBa,HpaTHOﬁ CCTKC,

— BBIUUCIATH IUIOHAAb (uryp,
pa3oueHue Ha

HCIIOJIB30BAaThH

COCTABJICHHBLIX M3 IIPAMOYI'OJIbHHKOB,
IIpAMOYI'OJIBHUKHU, Ha

paBHbIE  (QUTYDBI,

AOCTpauBaHUC OO0 IIPAMOYTOJIbHUKA, IIOJIb30BATHCA OCHOBHBIMH CAWMHUIIAMU
HU3MCPCHUA IIOIAAW; BBIPAXKATb OAHM CAWHHIBI N3MCPCHUA INIOIIAINU YCPC3

APYTHUc;

— pacro3HaBaTh HAa MOJESAX U M300pPKEHUAX MUPAMHUIY, KOHYC, HUIUHAD,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIUHA, peOpO, rpaHb, OCHOBAHUE, Pa3BEPTKA;

— N300paXkaTh Ha KJIeT4aTo Oymare npsMOyTroJdbHBIN Mapasuiesienume];

— BBIYUCIISITH 00BEM MPSMOYTOIBHOTO Tapalijiesienurneia, Kyoa, mojib30BaTbCs

OCHOBHBIMU €JIMHUIIAMU H3MEPEHUs 00bEMa;

U3MeEpeHus: 00bEMa uepes ApyTUe;
— pelaTh HECJOXHBIC 3a7a4d Ha HAXOXKICHUE TEOMETPHUUCCKUX BEIMYMH B
MPAKTUICCKUX CUTYaIHSIX.

COKpameH —

BbIpakarb OAHW CAWMHUIIBI

TemaTu4yeckoe MIaHNpPOBaHHE
TemaTnueckoe TUTAHUPOBAHHWE 10 MaTeMaTHUKE IMPEICTaBICHO IO TOAaM
oOyueHus (5—6 Kacchl).
OcHOBHBIE BUJBI JIEATEIHHOCTH OOYUYAIOIIUXCS MEPEUUCIICHBI IPU U3YYCHUU
KaXJIOW TEeMbl W HalpaBlIeHbl Ha JOCTIDKEHHE IUIAHUPYEMBIX pe3yJabTaToB
oOydyenus. IlepeyeHb BHIOB MAESATETLHOCTH MOXET OBITh pPACIIMPEH WIH

C Y4y€TOM BO3MOXHOCTEH ¥ OTpaHUYCHUM OOyYaronuxcs,

OOYCIIOBJICHHBIX CTPYKTYpOU HapyIICHUS MPU MaTOJIOTUHU CITyXa.

5 KJIACC

OO0uree konyecTBo yacoB — 204 yaca.

Tembl OcHoBHOE OcHOBHBIC BU/BI 1€ATEJIbHOCTH
(TemaTuyeckue cojiep:KaHue 00y4Jarommxcs
0JIOKM/MOYJIN)

HarypauabHblie Hecsatuunas B meuenue yuebnoco cooa: moHumars,
yncaa. JeiicrBus CUCTEMa CUHCIICHUA. IPUMEHSATh B CaMOCTOSITEJIbHOW peuH,
¢ HATypaJbHBIMH Psin HaTypaJIbHBIX BOCIIPUHUMATE (CIYXO3PUTEIBHO W/UIU

yncaamu (53 4)

yucen. HarypanbHslid
pan. Yucno 0.
HarypanpHple uwncia
Ha KOOPJIMHATHOM
npssmoii. CpaBHeHMe,
OKpYIJIEHHE
HaTypaJIbHBIX YHCEN
Apudmernueckue
NENUCTBUA c
HaTypaJbHBIMU
guciamu.  CBoiicTBa
HYJIS IPU CIIOXKEHUU U
YMHO)KEHUH, CBOICTBA
€IMHHLIBI pu

Ha CIIyX ¢ Y4€TOM YPOBHS CIyXOPEYEBOIO
pa3BUTHUS OOYYArOIIMXCS) U JIOCTAaTOYHO
BHITHO M €CTECTBEHHO BOCIPOU3BOIUTH
TEMaTUYECKYI0 U TEPMHUHOJIOTHYECKYIO
JEKCUKY, a TaKXe JIGKCHKYy IO
OpraHM3ali y4eOHOW JesTeTbHOCTH.

BoinonHATe  (hOHETHUECKYIO  3apsIKY.
Hcnonp30oBarh  JakTWIbHYIO  (YCTHO-
JAKTHIIbHYIO pedb) B Ka4eCTBe

BCIIOMOTaTEIbHOTO CPENICTBA OOIICHHMSI.

Ilo  oxoHuyanuu Kadxicoou yueOHOU
yemeepmu. BOCIPUHHMATh Ha CIyX H
BOCIIPOM3BOJANTh  TEMAaTUYECKYH0O U
TEPMHHOJOTMYECKYIO JICKCUKY y4eOHOM




YMHOXKECHUHU.
[TepemecturenbHoe u
coveTaresibHOe
CBOMCTBA CIIOKCHUS U
YMHOXEHUS,
pacnpenenuTenbHoe
CBOMCTBO YMHO)KCHHS.

Jemurenu u
KpaTHbIE 4yycia,
pa3yiokKeHUe 4ucia Ha
MHOXUTENU. Jlenenue
¢ ocrarkoM. IIpocteie
U COCTaBHBIE YHCIIA.
[IpusHaku penumoctu
Ha 2, 5, 10, 3, 9.

Yucnosslie
BBIPQYKEHHUS; TIOPST JI0K
JICUCTBUH.

Pemienue
TEKCTOBBIX 3a7ad Ha
Bce apudmeTudeckue
JIefCTBHS, Ha
JBIKEHUE U TTOKYTIKH.

JTUCLUIUIMHBL, A TaKXe JIEKCHKY [0
OpraHu3aly y4eOHOH esATeIbHOCTH.

Yurarp, 3amuchbiBaTb, CPAaBHUBATh
HaTypaJlbHble 4HWCJa; Npeajsarartb U
00CYXJaTb CIOCOOBI  yIOPSI0YNBAHUS
qHCce.

N300paxkarb KOOPAUHATHYIO MPSMYIO,
oTMeuarhb qucia TOYKaMHU Ha
KOOPIMHATHOM MPSIMOM, HaXOIUTD
KOOpPAMHATHI TOUYKH.

HccenenoBars CBOMCTBAa HaTypajbHOTO
pana, yucen 0 m 1 mpu cloxeHUU U
YMHOXEHHH.

Hcnonb3oBarh NPaBHIIO OKPYIICHUS
HaTypaJIbHBIX YUCEIl.

BeimonHaTh apumernyeckue
JeUCTBUS C HaTypajJbHBIMU YHCIAMH,
BBIUUCIIATH 3HAYEHUS YHCIIOBBIX
BBIPOKEHUI CO CKOOKamMu 1 6e3 CKOOOK.

3anuceiBaTh IPOU3BEICHUE B BHJIE
CTEIEHH, YUTATh CTENEHH, HCII0JIb30BaTh

Harnaanaa
reomMeTpusi.
JIunun Ha
miockoctu (12 v)

Touka, npsimas,
OTpE3O0K, Iy4.
Jlomanas. W3mepenue
JUTUHBI OTpe3Ka,
METPUUECKHE
€IUHULIBIl N3MEpPECHUS
JUIMHBL.  OKpY’XKHOCTB

U KpYT.
[TpakTnueckas
pabora «Iloctpoenue
y30pa u3

OKPYKHOCTEN.

Vrom. ITpsmon,
OCTpBIA, TYNOWM U
Pa3BEPHYTHIM  YIVIBI.

W3mepenue ymos.

TEPMUHOJIOTUIO (ocHOBaHuUe,
MOKa3areiab),  BBIYUCIATH  3HAYCHHS
CTETICHEM.

BbBINIONHATE  TPUKUIKY H  OICHKY
3HAYEHU N YHCIOBBIX BBIPXKEHUM,
npenjiaratb M TPUMEHSATH  MPUEMBI
MPOBEPKH BBIUMCIECHUMN.

Ucnonb3oBaTh MpHU  BBIYUCICHHSIX
IIEPEMECTUTEIIBHOE M COYETATEIIBbHOE
CBOMCTBA CIIOKEHUS U  YMHOXKCHMS,
pacrpenenuTenbHOoe CBONCTBO
YMHOXEHUS, dbopmynHupoBarh u
NPUMEHTh MpaBWia MpeoOpa3oBaHUs
YUCJIOBBIX  BBIPA)KEHUW Ha  OCHOBE
CBOMCTB apu(METUUECKUX TCUCTBUI.

Pacno3naBarb Ha yepTexkax,
pHUCYHKaX, ONKUCHIBATD, WCTIOJB3YS

TEPMHUHOJIOTHIO, W  HU300paxarb ¢
TOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB:
TOUKY, NpPSIMYIO, OTPE30K, Jy4, YIOJ,
JIOMaHy10, OKPY>KHOCTb.

Pacmo3naBarh, TPUBOAUTH TMPUMEPHI
O00BEKTOB pEAThbHOTO MHUPA, HMEIOIIUX
(dhopmy H3ydeHHBIX (PUTYD, OLICHUBATH UX
JUHENHBIE pa3Mephl.

Hcnonp3oBars JIUHENKY u
TPAHCHOPTUP KaK MHCTPYMEHTHI ISt
MOCTPOCHUSI U W3MEPEHUS: H3MEPITh
JUIMHY OTpe3Ka, BEJIUYHHY YIIIa; CTPOUTh
OTPE30K  3aJaHHOM  JUIMHBI,  YTOJI,
3aJIaHHOW  BEJIMYMHBI,  OTKJIAJbIBaTh




[IpakTnueckas
pabora «llocTpoenue
YTIIOBY.

LUPKYIEM paBHblE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JJaHHOTO pajnyca.

N300paxkarb KOH(UTYpauu
reOMETPUUYECKUX (UIyp U3 OTPE3KOB,
OKPYKHOCTEM, ux yacTen Ha

HEJIMHOBAaHHOW W KJIeT4aroil Oymare;
npeiaratb, OMNKCHIBATE M OOCYXKAaTh
CIOCOOBI, AITOPUTMBI IOCTPOCHHSI.

PacnosnaBarb u  u300paxkarb Ha
HEJIMHOBAaHHOM W  KJeT4aroil Oymare
IPSIMOM, OCTPBIM, TYIOH, pPa3BEPHYTHIN
yIJIbl; CPABHUBATH YIVIbI.

Boeruncnsars JUTUHBI
JIOMaHbIX.

[lonuMaTp ¥  HCHOJB30BaTh IIPH
pelIeHny 3ajad 3aBUCUMOCTH MEXIYy
€AMHUIIAMU METPUUYECKOM CHCTEMBI MED;
3HAKOMUTbHCS c HEMETPUYECKUMU
CUCTEMaMU Mep; BbIpaXKaTb JUIMHY B
Pa3IMYHbIX €AMHULIAX U3MEPEHUSI.

Hccnenoare burypst u
KOH(UTryparuu, UCHOIb3ysd UU(PpPOBBIE

PECYpCHI.

OTPC3KOB,

OO0ObIKHOBEHH
bie Apoou (524)

HpoOsb.
[IpaBunbpHbIE u
HEIPaBUIbHBIC IPOOH.
OCHOBHOE  CBOMCTBO
npobu.  CpaBHeHue
po0eit.

Crnoxenue u
BBIYUTAHUE
OOBIKHOBEHHBIX

npob6eii. CMeranHas
Ipo0b. YMHOXEHUE U
JieNeHne
OOBIKHOBEHHBIX
npobeii; B3alMHO-
oOparHble JpooH.
Pewienue
TEKCTOBBIX 3ajad,
cofiepXalux JpooH.
OCHOBHBIE 3a/1a4U HaA

JpooHu.

[Tpumenenue OykB
JUTSt 3aMucHu
MaTeMaTH4eCKUX
BBIPa)KCHUI 51
MPEIJI0KEHHM.

MonenupoBath B rpadUyECKOM,
npenMeTHod  Gopme, ¢ MOMOIIBIO
KOMIIIOTEpAa TIOHSATHSI U  CBOMCTBA,

CBsI3aHHBIE C OOBIKHOBEHHOU JIPOOBIO.

Yurtate W 3amuChIBaTh, CPABHHUBATH
OOBIKHOBEHHbIE  JIpOoOHM,  Ipeliararb,
000CHOBBIBaTh U OOCYXJaTh CHOCOOBI
YIOPSA0UMBAaHUSA JPOOEH.

N300paxars OOBIKHOBEHHBIE ApoOU
TOYKAMU Ha KOOPAMHATHOM MPSMOIA;
WCIIOJIb30BaTh KOOPJMHATHYIO TPSIMYIO
JUISL CpaBHEHUS Ipo0eii.

dopMyIMpOBaTH, 3aIIHCHIBATh c
MOMOINIbI0 OyKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHON JApoOW; HCHOJIb30BaTh
OCHOBHOE CBOMCTBO  JpoOM IS
COKpalleHHs JApoOe © TpHUBEICHHS
JIpoOu K HOBOMY 3HAMEHATEITIO.

[IpencraBmsaTh cMmemranHyro JpoOb B
BHJIC HETIPABWJIBHOW M BBIICIATH LETYIO
4acTh YMCIIa U3 HEMPABUILHOMN IpoOH.

Breimonusars apudmeTnyeckue
JEHCTBUS C OOBIKHOBEHHBIMH JPOOSIMH;
MPUMEHSITh CBOHCTBA apU(METHICCKUX
JeHcTBUI ans paloHaAIN3aUN
BEIUHCIIEHUH.

BBIOMHATE TPUKHAKY W OICHKY
pe3yibTara BBIYUCIICHHUH; Tpejiarath u
MIPUMEHSITh PUEMBI MIPOBEPKHU




BBIYHCIICHHI.

[IpoBoauTh WCCIEOOBAaHHUS CBOMCTB
npobeil, omupascb Ha  YHUCIOBBIC
AKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIBIO
KOMIIBIOTEPA).

Pacrio3HaBaTe HCTHHHBIE H JIO)KHEIE
BBICKa3bIBAaHUS O JApOOSX, TPHUBOAUTH
npuUMEpPbl W KOHTPIPUMEPBI, CTPOHTH

BBICKA3bIBaHMS u OTPULAHHUS
BBICKA3bIBaHUM.
Pemiars TEKCTOBBIC 3a7a4H,

cojiepkalue IpoOHbIC JaHHBIC, U 3a/1a4u
Ha HAaXOXKJICHHE YaCTH IIEJIOT0 M I[eJIOr0
II0 €r0 4aCTH, BBIABIATH HUX CXOACTBA U
pa3IHyus.

MonenupoBarh X0/ pelICHHs 3aa491 C
IIOMOIIIBIO PUCYHKA, CXEMbI, TAOJIHIIBI.

[TpuBomuTH, pa3duparb, OLEHUBATH
pa3IHYHbIC PEIICHUS, 3aUCH PEIICHUN
TEKCTOBBIX 3a/1a4.

KpuTuuecku OIeHUBaTh TMOTYyYCHHBIN
pe3yJIbTar, OCYIIECTBIATh CAMOKOHTPOIb,
IMPOBEPsIA OTBET Ha COOTBETCTBHUC
YCJIOBHIO, HAXOIUTH OLTHOKH.

3HAKOMHUTBCSI C HCTOpPHEH pa3BUTHUSA

apu(pMETHKH.

Harnsaanas MHOTrOyTroJIbHUKH. OnuceIBarh, HCTOJIb3YA
reoMeTpus. UYeThIpEXyTONbHUK, TEPMHUHOJIOTHIO, H300PaKaTh C TTIOMOIIIBIO
MHOroyrojibHUKH MPSIMOYTOJTbHUK, YepTEKHBIX MHCTPYMEHTOB M OT PYKH,

(10 u) KBaJpar. MOJIEJTUPOBATH u3 Oymaru

[IpakTrueckas MHOTOYTOJTLHUKH.

pabora «IlocTpoenue [IpuBoauTh  TpUMEpPHl  OOBEKTOB

MPSIMOYTOJIbHUKA € pealbHOTO MHpa, HMeIIuXx GopMy

3a/IaHHBIMU MHOTOYTOJIbHUKA, MPSIMOYTOJIBHUKA,

CTOpOHaMU Ha KBaJipara, TPEYroJbHHUKA, OICHHBATH HX

HEJIMHOBAaHHOMN JIMHEHHBIE pa3MepBI.

Oymarey. BbrancnsaTe: nmepuMeTp TpeyroyibHHKA,
TpeyronpHUK. MPSIMOYTOJTbHUKA, MHOTOYTOJIbHUKA,
[Tnomane u TUIOIIA b IPSIMOYTOIbHIKA, KBaApara

TepuMeTp MIPSIMO- N3o6paxkars OCTPOYTOJIbHBIE,

yTrOoJIbHUKA " MPSIMOYTOJIbHBIE u TYHOYTOJIbHBIE

MHOTOYTOJILHUKOB, TPEYTOJIBHUKH.

COCTaBJIEHHBIX u3 CrpouTh Ha  HEJIMHOBAHHOW W

MPSIMOYTOJTbHUKOB, KJIeTYaTon Oymare KBaJIpar u

eAVHUIBI  MU3MEpPEHUs MPSIMOYTOJIBHUK C 3aJaHHBIMH JITTHHAMU
mnomanu. Ilepumerp CTOPOH.

MHOTO- YTOJbHHKA. Uccnenosarp CBOMCTBA

MNpSAMOYTOJIbHUKA,  KBaJpara  MyTEM

IKCIIEPUMEHTA, HAOMIOICHUSI, U3MEPEHUS,

MOJIETIMPOBAaHUS; CPaBHUBATh CBOICTBA

KBaJpara u IpsiMO- YTOJIbHUKA.
KoncTpyuponarb MaTeMaTH4eCKue




MpeIIoKEHUss C  IOMOIIBIO  CBSI30K
«HEKOTOPBINY, «I000i». Pacmo3naBarh
WCTUHHBIE U JIOKHBIC BBICKA3BIBAHUS O
MHOTOYTOJIbHUKAX, MPUBOJUTH MPUMEPHI
Y KOHTPIIPUMEPBHI.

HccnenoBars 3aBUCUMOCTD IUIOLIAIN
KBaJpara OT JJIMHBI €70 CTOPOHBI.

Hcnonp30oBaTh CBOWCTBA KBaJpaTHOM
CeTKM  Juii  TOoCTpoeHus  uryp;
pa3buBarh MPSMOYTOJIBHUK Ha KBaJAparhl,
TPEYTOJLHUKH, COCTaBIATh (QUTYPHI W3
KBaJparoB U  MPSIMOYTOJIbHUKOB H
HaxXoouTh MX IUIOWAAb, pa30uBarh
(Gurypsl Ha TPSIMOYTOJIBHUKYU M KBaJPaThI
Y HAXOAWTD WX IJIOIIAMb.

Bolpaxkarb BenMYMHY IUIOLIAAM B
pa3IMYHbIX eIMHUIAX U3MEpEeHUS
METPUYECKOM CUCTEMBI MEp, TIOHUMATh U
UCIIONb30BaTh  3aBHUCUMOCTH  MEXIY
METPUYECKUMH EAUHHUIIAMH H3MEPECHUS
TUTOMIA/IH.

3HAKOMUTBCS c IpuMepamMmu
NPUMEHEHHUs TUIOIIAd W TEepuMeTpa B
OpaKTUYECKUX  cuTyanusx.  Pemare
3a/1a4M U3 pPeaJbHOW KU3HHU, MPEUIararb
U 0o0CyXIaTb pa3iuyHble CHOCOOBI
pelieHus 3a1ad.

JecsiTuaHbIC
apoou (484)

JlecarnuHas
3aMmuch APOOEi.

CpaBHeHue
JECATUYHBIX JPOOEH.

JlericTBus c
JECATUYHBIMU
JPOOSIMHU.
OxkpyriieHue
JECATUYHBIX JIPOOeH.

Pewienune
TEKCTOBBIX 3a/1a4,
cofiepXalux JIpoOu.
OCHOBHBIE 33/1a4U Ha
Ipoou.

[IpencTaBisaTh AECATHUHYIO IpoOb B
BHJIE€  OOBIKHOBEHHOW,  4YUTaTh U
3aluChIBaTh, CpPABHUBATh JIECSITUYHbBIC
npoOu, mpeniaratb, OOOCHOBBIBaTH U
o0CcyXaarh CHOCOOBI YIOPSAOYUBAHUS
JECATUYHBIX JIPOOEH.

N3o0pakare  gecaTuuyHble  Ipobu
TOYKAMH Ha KOOPAUHATHOW IPSMOM.

BeisiBasTE  cXomcTBa W pas3iIMuMs
npaBull apuMeTUdecKux JEeHCTBUU C
HATypAIbHBIMU YUCJIAMH U 1€ CATHYHBIMU
Ipo0siMU, OOBIICHITH HX.

BrimonHsITh apupMeTHIECKHEe
JNEUCTBUS ¢ JECATUYHBIMH  JPOOSIMU;
BBITIOJIHATh ~ MPUKHAKY M OIEHKY
pe3ynbrara BBIYUCIEHUMN.

[IpumensTH CBONCTBA
apupMeTHIECKIX NENCTBUI TS
palroOHAIN3alUY BHIYUCIICHUI.

[IpuMeHsATh  MOpPaBUIO  OKPYITICHUS
JECATUIHBIX JPOOCH.

[IpoBomuTh WCCIENOBaHKUS CBOMCTB
JNECATUYHBIX JApobei, omupasch Ha
YHUCJIOBBIE SKCTIEPUMEHTHI (B TOM YHUCIIE C
MOMOIIIbI0  KOMIIBIOTEpPA),  BBIJBUTATh




TUIOTE3bI U MPUBOJUTH UX 00OCHOBAHUS.

Pacrio3HaBaThb UCTHHHBIE U JIOXKHBIE
BBICKA3bIBaHUSI O JApPOOSAX, MPUBOIUTH
OpUMEpbl W KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaAHMS u OTPULAHHUS
BBICKA3bIBaHUM.
Pemiars TEKCTOBBIC 3a7a4H,

cojepkamue IpoOHbIC TaHHBIE, W Ha
HAXOXJIEHUE YaCTH LEJIOr0 M IENIOro 10
€ro 4YacTW; BBISBISITh WX CXOACTBA U
paznuuus.

MonenupoBarh X0/ peIIeHHs 33/1a9u C
TIOMOIIBI0 PHUCYHKA, CXEMbI, TaOIHUIIBL.
[IpuBoguTh,  pa3duparb,  OLICGHUBATH
pa3JIMYHbIC PEIICHUS, 3allMCU PEIICHUN
TEKCTOBBIX 3a/1ad.

OnepupoBars APOOHBIMH 4YHMCIAMH B
peaNbHBIX )KU3HCHHBIX CUTYaITUsIX.

Kputrnyecku oneHUBATh TOTYYCHHBIN
pe3yNbTarT, OCYIIECTBIATh CAMOKOHTPOJIb,
NpoBepsisi  OTBET HAa  COOTBETCTBUE
YCJIOBHIO, HAXO/IUTH OIIMOKH.

3HAKOMHUTBCSI C HWCTOPHEH pa3BUTHUSA
apu(pMETHKH.

Harnsaanas
reomerpus. Tesaa

u  ¢urypsl B
npocrpancree (9

1)

MHoOrorpaHHHKH.
N3obpaxenue
MHOTOTPaHHUKOB.
Monenun
MIPOCTPAHCTBEHHBIX
Tel.

IIpssMOyTONbHBIN
napasuiesienunen, Kyo.
Pazéprkn  kyba W
napasuiesienunea.

IIpakTrnyeckas
pabora «Pa3 BEpTka
KyOa.

O06béM KyOa,
IIPSIMOYTOJIBHOTO
napasuiesienunea.

PacnioznaBars Ha yepTeKax,
pPUCYHKaxX, B  OKpyXalolleM  MHpe
NPSIMOYTOJIBHBIA  TTapauiesienumesa, Kyo,
MHOTOTPaHHUKH, OMHUCHIBATH, HUCHOJb3YS
TEPMUHOJIOTHIO, OICHUBATh JIMHEHHBIC
pa3Mephl.

[lpuBomuTh  TpUMEpPHl  OOBEKTOB
peambHOro MHpa, HUMermux Gopmy
MHOTOTpaHHUKA, IPSIMOYTOJIBHOTO
napaJuienenumnesna, Kkyoa.

N3o0paxkarb KkyO Ha  KjeT4aTou
Oymare.

HccnenoBars CBOIiCTBa KyOa,
MPSAMOYTOJILHOTO napasuieenuiena,
MHOTOTPaHHHUKOB, UCIIOJIb3YsI MOJIEIIN

PacnioznaBarb " n300paxarb

pa3BEéPTKM Kyba W Tapajuieenumesa.
MoaenupoBaTh Ky0 W TapaiielIeuIe]T
n3 OymMarn ©W TIPOYMX MaTEPHAJIOB,
OOBSICHITH CIIOCOO MOJICTUPOBAHMSI.

HaxomuTs uW3MepeHHs, BBIYHCIATH
IJION[alb TMOBEPXHOCTH; O00BEM KyOa,
MPSMOYTOTBHOTO napauIeNieuIe/1a;
HCCIIeIOBAaTh 3aBUCHUMOCTh 00bEMa Kyba
OT JJIMHBI €ro peOpa, BBIABUTATH U
000CHOBBIBATh THUIIOTE3Y.

HaGmronath ¥ MpOBOIWUTH aHAIOTUH
MEXIy TOHATUSAMH IIJIOMAAU U 00BEMA,




IepUMeTpa U ILIOIAAN IIOBEPXHOCTH.
Pacnio3HaBaTb MCTMHHBIE U JIOXKHBIC
BBICKA3bIBAaHUS O  MHOIOTPAaHHUKAX,
IIPUBOAMUTH IIPUMEPBI M KOHTPIPHUMEPHL,
CTPOUTH BBICKA3bIBAHHUS M OTPULIAHMS
BBICKa3bIBAHUM.
Pemars 3a1aun U3 peanbHON )KU3HU.

IToBTOpEeHue u
00001menne (20 u)

[ToBropenue
OCHOBHBIX ITOHATHM H
METOAOB  Kypca 5
Ki1acca, 0000menue
3HAHWH.

BbruucisaTe  3Hau€HHsS  BBIPAKCHHH,
COZCpXAIllUX  HATypaJdbHBIE  YHCHA,
OOBIKHOBEHHBIC M JICCSATHYHBIC IPOOH,
BBITIOJTHSATH MPe00pa30BaHUSI YUCEIL.

Bri6upars crioco0 cpaBHEHHS 4uce,
BBIYMCJICHUM,  NPUMEHATh  CBOMCTBA

apudmeTHIeCcKux JNEUCTBUI IS

panuoHaNu3alyuy BHIYMCICHUI.
Ocy1iecTBiATh CaMOKOHTpPOJIb

BBIIIOJIHAEMbIX JeHCTBUM u

CaMOIIPOBEPKY pe3ybTara BEIYMCICHUM.

Pemare 3amaun u3 peanbHOW KU3HH,
NPUMEHITh MaTeMaTH4eCKUe 3HAHUS IS
pelieHuss 3ajad U3 APYyrux y4eOHBIX
IPEAMETOB.

Pemars 3agaun pasHeiMH criocodbamu,
CpPaBHMBATh CIOCOOBI pElICHUs 3a/ayud,
BbIOMpATh pallMOHAIbHbIN CII0CO0.




6 KJIACC

OO01ee konuecTBo YyacoB — 204 yacos.

TeMpbl OcHoBHoe OcHoBHBIE BUABI 1eTEJILHOCTH
(TemaTn4yeckue cojiep:KaHmne 00y4arommxcs
0JI0KM/MOTYJIN)

HarypaabHbie Apudpmernieckue B meuenue yuebnozco 2o0a: MoHUMATh,
yuciaa (344) JEUCTBUSA c IPUMEHATh B CaMOCTOSTCIIBHOM pedH,
MHOT'O3HAYHBEIMU BOCIIPHHUMATH (CITYXO3pPUTEILHO U /WIH
HaTypalbHBIMHU Ha CIIyX C YYETOM YPOBHS CIIyXOPEYEBOTO
yuciaamMd.  YucioBbie pa3BUTHS OOYYarOUIUXCs) M JOCTATOYHO
BBIPOXKEHHUS, TOPSIO0K BHSTHO U €CTECTBEHHO BOCIPOU3BOIUTH
JICUCTBUH, TEMaTU4eCKyl0 M TEPMUHOJIOTMYECKYIO
HCTIONIb30BAaHUE JEKCUKY, a TaKXke  JEKCUKY IO
ckoOok. OxkpyryieHue OpraHM3aly y4eOHOW AeSTeTbHOCTH.
HaTypaJbHBIX YUCEI. BoinonaaTe  QoHETHUECKYIO  3apsIIKY.
Jemurenu u Hcnonws3oBars JAKTHIIbHYIO (yctHO-
KpaTHbIC qHuCoa; JTAKTHIEHYIO peub) B Ka4eCTBE
HaWOOJBIINKH  OOIIMIA BCIIOMOTaTeIbHOTO CPECTBA OOIICHUSI.
JIEJATEID u Ilo  okonuanuu Kadxcoou YyueOHOU
HaWMeHbIllee  oOree yemeepmu: BOCHPUHUMATh Ha CIyX H
KpaTHoE. BOCIPOU3BOIUTH TEMaTUYECKYIO u
Paznoxenue umcia TEPMUHOJIOTUYECKYIO JIEKCUKY Yy4eOHOM
Ha MPOCThIE JUCLHUIUIMHBI, a TaKXe JIEKCUKY IO
MHOKUTEIIH. OpraHU3aIK YIeOHOU eI TCIEHOCTH.
JlenuMoCTh CyMMBI U BeimoassaTs apupMeTHICCKHE
MIPOU3BEICHUS. JeUCTBUS c MHOTO3HAYHBEIMU
Jlemnenue ¢ ocTaTKoM. HaTypaJbHbIMM  YHUCJIAMH,  HaXOAUTh
Pemrenne 3HAQUEHUSI YHUCJIOBBIX BBIPAXKEHUN CO
TEKCTOBBIX 3a/a4 CKkoOKaMM " 0€3 CKOOOK;, BBIYUCIIATH
3HAQUEHUs  BBIPAXKEHMM,  colepiKallnux
CTEIICHH.
BbINONHATE TOPUKUAKY U OLEHKY
3HAYEHUN YUCIIOBBIX BBIPAKECHU,
MPUMEHSATD MPUEMBI MPOBEPKHU
pe3ynbrara.
Hcnonb3oBaTh  MOpH  BBIYUCIECHUSIX
MEePEMECTUTENIFHOE M COYeTaTeIbHOE
CBOICTBA CIIOKEHHSI M  YMHOXECHUS,
pacrpenenuTeabHoe CBOMCTBO
YMHOXEHHUSI OTHOCUTEIBHO CJIOXKEHUS,

CBOMCTBa apu(PMeTHUECKUX IeHCTBUH.
Uccnenosars YHCJIOBBIE
3aKOHOMEPHOCTH, IPOBOAUTH YHUCIIOBbIE

3KCHepI/IMeHTBI, BbIIBHUT'aTb nu
000CHOBEIBATH THIIOTE3EL.
dopmymupoBaTh OTIpEICTICHUS
JENUTeNs W KPaTHOTO, HauOOJNBIIETo
o0miero fgenuTenss W HAUMEHBIIIETO
oOrmrero KpaTHOTO, MPOCTOTO u

COCTAaBHOIo 4wucCCJ; HUCIOJIb30Barb OJTU
IIOHATUA IIPHU PCIICHUHN 3a/1a4.




[IpuMeHATh anTOPUTMBI BBIYUCICHUS
HanOOJBIIIET0  OOIIEr0  NEIUTEN |
HAaWMEHBIIETO OOIIEro KParHOTO JIBYX
YuCes, ajJrOPUTM Pa3JIOKCHUsI YuCiIa Ha
MPOCTHIE MHOXKUTEITH.

HccnenoBare yciioBus 1eIMMOCTH Ha 4
H 6.

Hccaenosars, 00CcyXars,
dhopMynrpoBaTh ¥ 0OOCHOBHIBATH BBIBOJI
0 Y6THOCTH CYMMBI, IIPOU3BEICHHS: ABYX
YETHBIX YHUCEJ, JIBYX HEYETHBIX YUCIE,
4ETHOTO ¥ HEUETHOTO UM CEIl.

UccnenoBare CcBOWCTBA AEIMMOCTH
CYMMBI U TTPOU3BEJICHUS YUCEIL.
[IpuBomuTh  MpUMEpPHI  YHUCET  C

3aJlaHHBIMM CBOMCTBaMM, pacloO3HaBaTh
BEpHbIE U HEBEpHbIE YTBEPXKICHUA O
CBOMCTBax 4MCeJl, ONIPOBEprarb HEBEPHbIE

YTBEPKICHUS c IIOMOLLBIO
KOHTPIIPUMEPOB.
Konctpynposars MaTeMaTU4eCKHE

NPEIOKEHUSI C TIOMOILBIO CBSI30K I,
«HTNY, «ECIH. .., TO...».

Pemarp TEKCTOBBIE
BKIIIOYAIOIIME  TOHSATHS  JCITUMOCTH,
apupMETHIECKIM crocobom,
UCTIOJIb30BaTh TIEpe0Op BCEX BO3MOXKHBIX
BapHUAHTOB.

MopenupoBarh X0/ PEIICHUs 3a71a9u C
MOMOIIIbIO PUCYHKA, CXEMBI, TAOIHIIBI.

[TpuBoauTh, pa3duparh, OICHUBATH
pa3MuHbIe PEIICHUs, 3alUCU PEeLICHHA
TEKCTOBBIX 3aJ1ad.

Kputnueckn oneHuBarh MOJTYy4EHHBIN
pe3ynbTar, HAXOJUTh OILINOKH,
OCYIICCTBIIATh CAMOKOHTPOJIb, MPOBEPSIS
OTBET Ha COOTBETCTBHE YCIOBHIO.

3aJa4u,

Harnsaanas
reoMeTpus.
IIpsimbie

Ha

mJI0cKoCcTH (7 1)

IlepnenquKynspHsbI
€ IpsMBIE.

[TapamiensHbIe
HIpsIMBIE.

Paccrosinue mexny
IBYMS TOUKAaMH, OT
TOYKH JO MPSIMOH,
JUTMHA yTH Ha
KBaJpaTHOM CETKE.

[Ipumepsl OpsIMBIX
B IIPOCTPAHCTBE.

Pacnio3naBare Ha deprexkax, puCyHKax
CIIy4ad B3aUMHOIO PpACIOJIOKEHUS ABYX
NIPSIMBIX.

N300paxkaTh ¢ MOMOILIBIO YEPTEKHBIX
WHCTPYMEHTOB Ha HEJIMHOBAaHHOW H
KJIeTyaroil Oymare JiBe mepeceKaromuecs

MpsIMbIE, JIB€ TapajuielIbHbIE TIPSIMBIC,
CTPOUTHh TPIMYI0, TEPHEHIUKYIIPHYIO
JIaHHOM.

[TpuBoAUTH IPUMEPHI MapaLIETbHOCTH
U NEpHEHIUKYISIPHOCTH  TpPSAMBIX B
MIPOCTPAHCTBE.

PacniosHaBarb B MHOTIOYrOJIbHMKax
MEPHEeHIUKYISIpHbBIE U TapaulesibHbIe
cTopoHbl. M300paxkaTh MHOTOYTOJbHUKH




C mapauleNbHBIMH, MEePHEHANKYISIPHBIMU
CTOPOHAMHU.

HaxonuTe paccTrosiHME MEXIy ABYMS
TOYKaMHU, OT TOYKH JO MPAMOH, UIUHY
IIyTU HA KBAJPAaTHON CETKE, B TOM UHUCIIE
UCHOJIBb3Yys U(POBBIE PECYPCHI.

JApoou (42 4) OObIKHOBEHHAs Hcnonp30Barh A€CATUUHBIE IPOOH IIPU
IpoOb, OCHOBHOE npeobpazoBaHUM BEJIMYUH B
CBOMCTBO npobu, METPHUUECKOI cucTeMe Mep.

COKpalleHue Jpooeil. BrimonHsath apudmernyeckue
CpaBHenue u JNEHUCTBUST  C  OOBIKHOBEHHBIMH  H
yIOPS,A0YUBaHNE JECATUYHBIMU JAPOOSMHU.
IpoOei. Bpruucnare  3HaYeHHS  BBIPAXKCHUH,
Hecstuunsie apoOu coiepKaIInuX OOBIKHOBEHHBIE U
u MeTpHUYecKas JECATUYHbBIC Ipobu, BBITOTHSTD
cucrema mep. npeoOpa3oBanus  JapoOel,  BbIOUpaATh
Apudmernueckue crocoo, MIPUMEHSITh CBOIiCTBa
JNEUCTBUSA c apupMeTHIECKUX JNENCTBUAN TS
OOBIKHOBEHHBIMU | parroHaIN3aui BEIYUCICHUH.
JECATUYHBIMU CocTaBiiTh OTHOLIEHUS U NPONIOPLINH,
IpoOSIMU. HaXOIUTh OTHOUICHHE BEIMYWH, JEIHUThH
OtHo1eHue. BEJIMYMHY B JAaHHOM OTHOIIEHUH.
JleneHue B J1aHHOM HaxonuTe 3KCriepuMeHTalbHbIM TyTEM
OTHOIIICHUHU. OTHOIIICHHE [UIMHBI OKPYXHOCTH K €
Macmita6, TUaAMETPY.
MIPOTIOPIIUS. WuTepnipeTupoBarh ~ Maciitad — Kak
[Tonsitue OTHOIIICHWE BEJMYMH, HAXOJUTh MACIITa0
IIPOLIEHTA. IUTaHA, KapThl M BBIYMCIATH PACCTOSHMS,
Brruucnenue WCTIONB3Yys MacITao.
IIPOLIEHTA OT OOBSICHATh, 4YTO TaKoe IPOLEHT,
BEJTMYMHBI u ynoTpeOysaTh 00OpOTHI peur CO CIOBOM
BEJIMYMHBI 10 €€ «TIpOLIEHT». BbIpaxkaTb NPOLEHTHI B
MIPOLICHTY. Ipo0six W JapoOM B TPOIICHTAX,
Pemenne OTHOIIIEHHUE JIBYX BEJIMYMH B MIPOLIEHTAX.
TEKCTOBBIX 3azad, BbI4McasaTh IPOLEHT OT YUCIIA U YUCTIO
cofiepXallux Jpobu u 10 €T0 IPOLEHTY.
ITPOLIEHTHI. OxpymisiTh  ApOOM M MPOLIEHTHI,
[TpakTrueckas HaXOJUTh MPUOINKEHUS YU CEIL.
pabora «OTHOLIEHNE Pemarp 3amauM Ha 4acTH, NPOLIEHTHI,
JUIMHBI OKPYXXHOCTH K MPOIMOPLIMK, HAa HaXOXKIEHHE Ipodu
e€ TuamMeTpy». (mpolieHTa) OT BEJIMYMHBI U BEIMYUHBI 110
e€ npobu (TporeHTy), 1podu (IIpoLeHTA),
KOTOPBII COCTaBJIAET OAHA BEIMYMHA OT
JIpYrou. [IpuBonuTs, pa3bupars,
OILICHUBATh PA3JINYHbIE PELIEHUS, 3aliCH
pELIeHNI TEKCTOBBIX 3a]1au.
N3Bnekars nHDOpManuio U3 TaObIUIl U
Iuarpamm, UHTEPIPETUPOBATD
TaOJIUYHbIE JaHHbIE, OTIpeeIsATh
HauOonpllee M HaUMEHblIee U3
MIPEJICTABICHHBIX JaHHBIX.
Harnsanas OceBas PacnosnaBarb Ha  yepTekax u




reoMeTpusi.
Cummerpus (6

4)

CUMMETPUSL.
LlenTpansHas
CUMMETpPHS.

[Toctpoenue
CUMMETPUYHBIX
¢buryp.

[IpakTnueckas
pabora «OceBas
CUMMETPHSI.

CummeTtpust B
MIPOCTPAHCTBE

M300paXECHHIX, H300pakaTh OT PYKH,

CTPOUTh C TIOMOLIbIO HHCTPYMEHTOB
¢burypy (oTpe3oK, JIOMaHy1o,
TPEYTOJIbHHUK, HpPSIMOYTOJIbHUK,

OKPY)KHOCTB), CHMMETPUYHYIO JaHHOU
OTHOCHUTEJIBHO MPSIMOM, TOUKH.

Haxoguthe mnpuMepbl CHMMETpUU B
OKpYXarolleM MUpeE.

MopnenupoBarb U3~ Oymaru  JiBe
¢Gurypel, CUMMETPHUUYHBIE OTHOCHUTEIBHO
NIPSIMOM; KOHCTPYUPOBATh
reOMETPUYECKHE KoH(UTypauu,
UCIIOJIb3YsS. CBOMCTBO CUMMETPHH, B TOM
YHCIIE C OMOUIBIO IIU(PPOBBIX PECYPCOB.

HccnenoBare CBOMCTBA  M3y4YEHHBIX
¢buryp, CBs3aHHBIE C CHMMETpPHEH,
UCIIOJIBb3YsS. IKCIIEPUMEHT, HaOIIOCHHE,
MOZEIMPOBAHUE.

OOO0CHOBBIBATH, OIpOBEprarb c
IIOMOIIIbI0 KOHTPIPUMEPOB YTBEPIKICHUS
0 CUMMETpHH (PUryp.

BripaxkeHus ¢ [Ipumenenue OykB Hcnonb3oBars OyKBbI JUTS
oykBamu (10 u) JUISt 3anucu 0o003HaueHusT  4Yucel, MpU  3alucH
MaTeMaTH4eCKUX MaTeMaTH4eCKUX YTBEPKJICHUH,
BBIPAKEHUI u COCTaBJIATh OyKBEHHbIE BBIPAKEHUS IO
MPEAJIOKEHUM. YCIJIOBHIO 33J1a4H.
bykBeHHbIE UccrienoBare HECIOXKHBIE YHUCIOBBIE
BBIPAXKEHUS u 3aKOHOMEPHOCTH, MCIOJIb30BaTh OYKBBI
YHCIIOBBIE JUISL UX 3aIKCH.
MO/ICTAHOBKH. BbluncnsaTe  4KMCIOBOE  3HAYEHHE
BbykBeHHbIE OyKBEHHOTO BBIPAKEHHUS TNPHU 33JaHHBIX
paBEHCTBa, 3Ha4YEHUSIX OYKB.
HaXOXKICHHE 3anuceiBaTh (GOPMYNBI: MEpUMETpa U
HEU3BECTHOTO IUIOLIaIM TIPSIMO- YTOJIbHMKA, KBaJapara;
KOMITIOHEHTA. JUIMHBl OKPY)KHOCTH, IUIOIIAM KpYra;
DopMymbl. BBITIOJIHSITH ~ BBIUMUCIEHUS 1O  OTUM
¢dopmynam.
CocTaBiiaTh (OpPMYIbI, BhIpaXKarolliue
3aBUCMMOCTH  MEXJy  BEIWYMHAMU:
CKOpPOCTb, BpEMsf, paccTOsHUE; IIeHa,
KOJINYECTBO, CTOUMOCTB;
MIPOU3BOAUTEIBHOCTb, BpeMs, O0bEM
paboThl; BBINOJIHATH BBIYUCIECHUS 10
TUM (hopMmynam.
Haxonute HeW3BeCTHHIM KOMIIOHEHT
apu(METHYECKOTO JICHCTBHUSI.

Harnsignas YeThIpE€XyToJIbHUK, N3o0paxkarh Ha HETWHOBAaHHOW W
reoMeTpus. MIPUMEPBI KJeTyaroil Oymare ¢ UCIOJIb30BaHHEM
Durypsl Ha YeThIPEXYTOJIbHUKOB. YepTEKHBIX MHCTPYMEHTOB
miockocTu (14 4) [IpssmoyronbHUK, YETBIPEXYTOJIBHUKHU c 3aJJaHHBIMHU

KBaJIpar: CBOICTBa CBOMCTBaMHU: c napajuiebHbIMH,
CTOPOH, YIJIOB, NepHeHIUKYASIPHBIMH, paBHBIMU




UaroHaJIeH.
N3mepenue ymios.

Bunsl TpeyroJbHUKOB.
[Tepumetp

CTOpPOHAMHM, TMPSIMBIMHA YIJIaMH W Jp.,
paBHOOCIPEHHBIN TPEYTOIbHHK.

[Ipemnarath u 00CYXIaTh CIOCOOBI,
QJITOPUTMBI IOCTPOCHUSI.

MHOTOYTOJIbHUKA. Hccnenosars, UCIIOJIb3Ys
IInomane ¢burypsl. JKCIIEPUMEHT, HaOmozeHue,
@opmyibl  IEpUMETPA MOJIEIIMPOBaHHUE, CBOMCTBa
U IUIOIIAJU IIPAMO- IpSMOYTOJIbHUKA, KBaJpaTra, pa30uBaTh
YTOJIbHUKA. Ha  TPEYrOJIbHUKHU. OO0CHOBBIBATH,
[Tpubnuxénnoe OIIpOBEprarb c IIOMOIIIBIO
U3MEpEHUE  IUIOIIAIN KOHTPIPUMEPOB YTBEPKACHUS 0
¢buryp. HPSIMOYTOJIbHUKE, KBaJpare,
[TpakTueckas pacrmo3HaBaTb BEpPHbBIE U HEBEPHBIC
pabora «[Inomans YTBEPKICHHUS.
Kpyray. N3MepsaTh M CTPOUTH C IOMOILBIO
TpaHCIIOPTUpA YIVIbI, B TOM UYHUCJIE B
MHOTOYTOJIbHUKE,  CpPaBHUBaTb  YIVIBI;
pacrno3HaBaTh OCTpbIE, HpsSIMbIE, TYIIbIE,
pa3BEPHYTHIE YIVIBL.
PacnioznaBars, n300paxkarb
OCTPOYTOJIbHBIH, MPSIMOYTOJIbHBIN,
TYNOYTOJIbHBIH, paBHOOCAPEHHBIIA,
PaBHOCTOPOHHMU TPEYTOJIbHUKH.
Brrancnsats HEpUMETP
MHOTOYTOJIbHUKA, II01IA/1b
MHOTOYTOJIbHUKA pa3buenuem Ha
OpSIMOYTOJIBHUKH, Ha paBHbIE (DUTYPBI,
UCIIOJb30BaTh METPUYECKHE EIUHUIIBI
M3MEpEHUS AJIUHBI U TUIOIIA N,
Hcrnonb3oBarsb npubIKEHHOE
W3MEpPEHHEe JUIMH W IUIONaJed Ha
kjaeryarod  Oymare,  NpUOTMKEHHOE
U3MEpEHHE JUTMHBI OKPYKHOCTH,
IJIOLIA/IM Kpyra.

IHosoxuTeNBH [ensie qucia. [IpyBOoAMTHL NpPUMEPHI HCIOJIB30BAHUS
ble " Monyns yucia, B pealbHOW >KU3HU TOJIOKUTEIBHBIX H
oTpHIATeIbHbIE reoMEeTpUYECKast OTPULATEIbHBIX YUCEL.
ynciaa (50 1) WHTEpIpeTanus N3o6paxars Lesble quca,

Monynst.  YucioBele IIOJIOKUTENIBHBIE U OTPHULIATENIbHBIE YK CIIA
TPOMEKYTKH. TOYKAMU Ha  YUCJIOBOM MPSIMOM,
[TonoxuTenbHbIE U HCIIOJIb30BaTh YHUCIIOBYIO MpPSIMYIO JUIS
oTpHULaTeIbHbIE CPaBHEHHUSI YUCEJL.
qucha. CpaBHeHue [IpumensT  mpaBWiIa  CpPaBHEHMS,
TIOJIO’KUTENBHBIX u YIOPSA0YMBATh LIEJbIE YHCIIA; HAXOAWUTH
OTpULATETbHBIX MOJYJ b YHCIA.
YHCell. @opMynupoBaTh MpaBUIIa BHIYUCICHUS
Apudmernueckue C TOJIOKUTEJIbHBIMU U OTPULIATENIbHBIMU
NeNCTBUS c YKCJIaMH, HaXOAUTh 3HAYEHMs YMCIIOBBIX
MTOJIO’KUTEIbHBIMU BBIPXKEHUM, cofep aliux JeHCTBUS C
OTpHULATEIbHBIMU MIOJIOKUTENIBHBIMU M OTPULIATENIbHBIMU
YHCIIaMU. YHCIIaMU.
Pemenue IIpuMEHATH CBOMCTBA CJIOXKECHUSA W




TEKCTOBBIX 3a1a4.

YMHOXKEHUS 7151 TpeoOpa3oBaHusl CYMM H

TPOU3BEICHUI.
IIpeacrasien IIpssmoyromnbHas OOBsICHATD 51 UJUIFOCTPUPOBATh
He JaHHBIX (6 1) CHCTEMA KOOPJIMHAT HA MOHSITHUE MPSMOYTOJIbHOM CHCTEMBI
IUIOCKOCTH. KOOpAMHAT Ha TJIOCKOCTH, MCIOJIb30BaTh
Koopaunars! TOUkH Ha TEPMHUHOJIOTHIO; CTPOUTH Ha
IJIOCKOCTH, abciucca KOOPJAMHATHOW  IJIOCKOCTH TOYKH U

U OpAMHATA.
Cronbuarsie u
KPYTOBBIE€ THarpaMMmbl.
[IpakTnueckas
pabora «IlocTtpoeHue
JarpaMm».
Pemenne
TEKCTOBBIX 3aj1ad4,

COZIEpKAIMX JTaHHBIE,
MpE/ICTABICHHbBIE B

¢urypsl 1O 33JaHHBIM KOOpPIHMHATaM,
HaXOIHUTh KOOPAUHATHI TOYEK.

Yurare crombuyaTtele M KPYrOBbIE
JMarpaMMbl; HHTEPIPETUPOBATh JTAHHBIC;
CTPOUTH CTOJIOUATHIE JHAarPaMMBI.

Hcnons3oBarh uHpopManuio,
MpEJCTaBICHHYI0 B  Ta0nmuIax, Ha
aMarpaMMax ISl PelIeHUs] TEKCTOBBIX
3a/1a4 U 3a7a4 U3 peajbHOM KU3HU.

Tabaunax U Ha
Juarpammax.

Harusianas IIpssMOyronbHBIN Pacnio3naBars Ha yeprexax, pUCYHKax,
reoMeTpus. napasuienenunes, Kyo, ONMCHIBATh NMUPAMULY, IPU3MY, LIWINHID,
Durypsl B pu3Ma,  NHpPaAMHUJA, KOHYC, Iap, u300pakaTb UX OT PYKH,
NMPOCTPaHCTBE KOHYC, LWIMHJIp, LIap MOZAEIUPOBaTh M3 Oymaru, IUIACTUIIMHA,
(12 9) u cdepa. IPOBOJIOKK U np. IIpuBomuThs mnpuMepbl

N3o0paxkenue 00BEKTOB OKPY’KaIOILEro MUpa,
IIPOCTPAHCTBEHHBIX UMerIuX (HOpMbl HA3BaHHBIX Tell.
¢buryp. [Ipumepsr Hcnonb3oBars TEPMUHOJIOTHUIO:
pa3BEPTOK BEpUIMHA, peOpo, TpaHb, OCHOBAaHME,
MHOTOTPaHHHUKOB, BBICOTA, PAUyC U TUAMETP, Pa3BEPTKA.
LUIMHIPA U KOHYCA. N3ydarp, HCHONB3Yysl OKCIIEPUMEHT,
IIpakTrnueckas HaOmoIeHue, U3MEpPEHHUE,
pabota «Co3nanue MOJIEJINPOBAHHUE, B TOM qucie
Mozenen KOMIIBIOTEPHOE, M OIIMCHIBaTh CBOMCTBA
IIPOCTPAHCTBEHHBIX Ha3BaHHBIX TeJl, BBIABIATH CXOJICTBA MU
¢burypm». paznuuus:  MeXAy ~— OUpaMuaod U
[Tonstne o00BEMA; MPU3MOM; MEXIY HWIMHAPOM, KOHYCOM U
€IUHULIBI U3MEPEHHUs IIAPOM.
o0béma. O6BéM Pacno3naBarb pa3BEPTKU
IIPSIMOYTOJIBHOTO napajuleJenunena, Ky0a, IIPU3MBI,
napajuieJenumnesna, MMAPaMU/IBI, KOHYCa, UWJIMH/PA;
KyOa, bopmysl KOHCTPYHPOBaThb  JaHHBIE  Tela U3
o0BéMma. Pa3BEPTOK, CO3AABATH X MOJAEIH.

Co3znaBarb MOJIENH
MIPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U JP.).

W3mepsaTh HA MOJENAX: JUIMHBI pEOEp
MHOTOTPaHHHUKOB, IUaMeTp ILIapa.

BriBoguTh bopmymy o0béMa
MPSIMOYTOJIBHOTO NapajuieNenunesa.

Bbruucnate mo  Qgopmynam: o0bEM
MPSIMOYTOJIBHOTO napasuienenumnena,
Ky0a; MCIOJIb30BaTh €AUHUIIBI U3MEPEHHUS




00bEMa;  BBIYHCIATE  OOBEMBI  Tell,
COCTaBJICHHBIX u3 KyOOB,
MapajieNieuIeIoB; pemarb 3aJadd  C
peaybHbl MU JIAHHBIMH.

IloBTOpEHME, IToBTOpEeHue Beluucnate  3HaueHHMS — BBIpAXKCHUH,
00001menue, OCHOBHBIX TNOHSTUH H cofiepXallluX  HaTypajbHble,  IeJbIe,
CHCTEeMATU3AIUA METOZI0B KypcoB 5 U 6 MOJIOKUTENIbHBIE M OTpUIATENIbHbIC

(23 u) KJIaccoB, 00o0OIIeHHE yyclia, OOBIKHOBEHHbIE U JECSATHYHBIC

u CUCTEMAaTU3aLUA OpoOu,  BBIIONHATH  MPEoOpa3OBaHUs
3HAHUM. YHCEJI U BBIPAKECHHUIA.

BeiOupars crocod cpaBHEHHs 4YHCEN,

BBIUMCIICHUM,  IPUMEHATH  CBOMCTBA

aprupMeTHIECKIX NEUCTBUN TUIA

paLMOHAIN3AUU BBIYUCIICHUM.

Pemare 3amaun U3 peanbHON KU3HU,
MPUMEHSATh MATEMATHUYECKUE 3HAHMS JIS
pelIeHus 3a]1a4 U3 IPYyrux NpeaIMeToB.

Pemars 3amaun pasHbIMU criocobamu,

CpPaBHUBAT, BBIOMPATH CrocoObI
pelIeHus 3a/1auu.

Ocy1iecTBIATh CaMOKOHTPOJIb
BBITIOJIHSIEMBIX JNIEUCTBUIL "

CaMOIIPOBEPKY pe3ybTara BHIYMCICHUMN.

Ilpeomemmnoie pezyiomamot yueodHo20 Kypca «Anzeopay

7 KIIACC

Yucia 1 BBIYMCICHUSA:

— BBINIOJTHATH, COYETas yYCTHBIC M MHUCHbMEHHBIC TPHEMBI, apupMeTHIeCKUe
JEHUCTBUS C PAIMOHAIBHBIMU YUCITAMH,

— HAXOIWUTh 3HAYCHUS YHCIIOBBIX BBIPQXCHHI, NMPUMEHSTH Pa3HOOOpa3HBIC
CIIOCOOBI ¥ IPUEMBI BEIYMCIICHHS 3HAYCHUN IPOOHBIX BBIPAKCHHM, COMECPKAIIIIX
OOBIKHOBEHHBIE U JIECSITHYHBIE IPOOH;

— TMEPEXOIUTh OT OHOM (DOpPMBI 3amucH Yucen K Apyroil (mpeoOpa3oBbIBATH
NECATUYHYI0 ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO JIECITHUYHYIO TPOOB);

— CpaBHUBATh M YIOPSIOYUBATH PAIMOHAIBHbBIC YHCIIA;

— OKPYIVISITh YHUCIIA;

— BBINOJHATh TPUKHUIKY € OIEHKY pe3yJabTara BBIYHCICHHUMA, OIICHKY
3HAUEHUU YHCIIOBBIX BBIPAXKECHUN;

— BBITIOJHSATH JACHCTBUS CO CTETICHSIMU C HATypalIbHBIMU TIOKA3aTEISIMU;

— TPUMEHATh TPH3HAKM  JICTUMOCTH, pAa3JIOKCHHE Ha MHOXHUTEIH
HaTypaJbHBIX YHCEIT;

— pemarh NMPaKTUKO-OPUCHTHUPOBAHHBIC 3a/a4M, CBS3aHHBIC C OTHOIICHHUEM
BEJIMYMH, MPOTIOPIIMOHANBHOCTHIO BEJIWYHH, MPOICHTAMHU; WHTEPIPETHPOBATH
pE3yJIbTaThl PEIIEHUS 3a/1a4 C YUETOM OTPAHUYCHUH, CBSI3aHHBIX CO CBOMCTBAMU
paccMarpuBaeMbIX OOBEKTOB.

AJire0panyecKkue BbIPaKeHHS:




— HCIOJNB30BaTh alreOpanvecKyto TEPMUHOJOTHUIO U CUMBOJIHKY, IPUMEHSThH
e€ B IIpoliecce OCBOCHMS YYEOHOTO MaTepHaa;

— HaxoJWTh 3HAYEHUS OYKBEHHBIX BBIPAKCHUN MpPH 3a/laHHBIX 3HAYCHUSX
MIEPEMEHHBIX;

—  BBINOJIHATH MPeoOpa3oBaHUs 1EJIOT0  BBIPAXKEHUS B  MHOTOWIECH
MPUBEACHUEM MOAOOHBIX CIAaraeéMbIX, pACKPbITHEM CKOOOK;

— BBINOJHATD YMHOXXCHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWIEHA Ha
MHOTOYJIEH, MPUMEHSTH (OPMYJIBI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH;

— OCYIIECTBJISATh PA3JI0KEHUE MHOTOYIEHOB HAa MHOXHUTEIU C IOMOIIBIO
BBIHECEHHSI 3a CKOOKHM OOIIero MHOXKHTENS, TPYHNIUPOBKU —ClaraeMbix,
npuMeHeHus1 (OpPMYIT COKPAIEHHOTO YMHOXKEHUS;

— IPUMEHATHh IPE0Opa30BaHUsl MHOTOWICHOB I PEIICHUS Pa3IMYHbIX 3a/1a4
U3 MaT€MaTHUKH, CMEXHBIX IPEIMETOB, U3 PEAIbHON MPAKTUKHU;

— WCIIOJIB30BaTh CBOMCTBA CTENEHEW C HAaTypaJIbHBIMU IOKA3aTeNIsIMH IS
npeoOpa3oBaHus BhIPAKEHUM.

YpaBHeHNs U HEPABEHCTBA:

— pelarh JIMHEWHBIE YPAaBHEHUS C OJHOM NEPEMEHHOW, IPUMEHSS IpaBUIIa
nepexoa OT MCXOJHOTO YpaBHEHUST K paBHOCWIbHOMY emy. IIpoBepsTs,
SBJIIECTCS JIX YUCIIO KOPHEM YPaBHEHMS;

— NMPUMEHATH I'pauuecKkue METOAbl MPU PELICHUN JIMHEWHBIX YpaBHEHUH U
UX CHCTEM;

— mox0uparh NpPUMEpPbl Tap YHCEI, SBISIOIIMXCS PEIICHHEM JIMHEHMHOIrO
YPaBHEHUS C ABYMS [IEPEMEHHBIMU;

— CTPOUTh B KOOPAWHATHOW MJIOCKOCTU TpadUK JIMHEHHOTO YpaBHEHHS C
JBYMsI NI€PEMEHHBIMH; TOJb3YACh I'paUKoM, MPUBOIUTH MPUMEPHI PELLICHUS
YpaBHEHHUS;

— pelaTs CUCTEMBI JIBYX JIMHEWHBIX YpPaBHEHUW C JBYMs IIEPEMEHHBIMU, B
TOM 4ucie TpaduyecKu;

— COCTaBJIATh W pelarbh JIMHEWHOE YpaBHEHUE WM CHUCTEMY JIMHEHHBIX
YPaBHEHUH M0 YCJIOBHUIO 33Ja4d, HWHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 33J1a4M ITOJIyYEHHBIN pe3yJIbTar.

Koopauunarsl u rpaduxu. @yHKIUU

— Ha KOOPJAWHATHOM TIPSAMON M300pa)kaTh TOYKH, COOTBETCTBYIOIIHE
3aJlaHHBIM KOOpPJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl; 3alHUCHIBATh YHUCIOBBIE
MIPOMEKYTKHU Ha alre0pandeckoM si3bIKE;

— OTMeYaTh B KOOPJAMHATHOW MIOCKOCTU TOYKH MO 33JaHHBIM KOOpPJMHATaM;
CTpOUTh Irpaduku TMHEHHBIX GyHKUUNA. CTpouTh rpaduk PyHKIHUH Y = X;

— OINKCHIBaTh C TIOMOLIBIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMs, PACCTOSIHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTD;
POU3BOJIUTEIBHOCTD, BpEMsi, 00bEM pabOTHI;

— HaXOJIUTh 3HaYEHUE QYHKIMHU MO 3HAUYEHUIO €€ apryMEHTa;

— MOHUMAaTh Tpaduyeckuil crnocod MpPeICTaBICHUS U aHalM3a WH(pOpMaIINH;
U3BJIEKaTb W HHTEPHPETHUPOBATh HMHPOpPMALMI0O U3 TpadUKOB peasbHbIX
IPOLIECCOB U 3aBUCUMOCTEH.

8 KJIACC



Yucaa v BBIYMCJICHUSA:

— WCIIOJIB30BaTh HAYaJIbHBIE MPEICTABICHUS O MHOYKECTBE JECHCTBUTEIIBHBIX
yucen )i CpPaBHEHUs, OKPYIJIEHHMs W BBIUMCICHUM;  H300paxarb
JEWCTBUTEIBHBIE YUCIIA TOYKAMH Ha KOOPIUHATHOW MPSMOW;

— TPUMEHATH MOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbI€ KOPHU, UCMOIB3YSd MPU HEOOXOAMMOCTH KaJIbKYJIATOP; BBITOIHSTH
npeoOpa3oBaHusl BBIPAKEHUHN, COACpKAIIMX KBaJApaTHbIE KOPHHU, HCIOIb3YS
CBOMCTBA KOPHEW;

— UCIIOJIb30BATh 3alUCU OOJBIIUX M MaJIbIX YHCEN C MOMOIIbIO JECATUYHBIX
npobeii u creneHel yucna 10;

AJlreOpanyecKue BbIPAKEHUS:

— TIPUMEHATHh TIOHSATUE CTENEHM C UEIbIM I[IOKA3aTENEM, BBIIOIHATD
npeoOpa3oBaHus BBIPAXKEHUM, COCPKAIIUX CTEIICHHU C LIEJIBIM MOKa3aTeseM;

— BBINIOJIHATH TOXIECTBEHHBIE MPEOOpa30BaHUs PAIIMOHATBHBIX BBIPAXKECHUN
Ha OCHOBE MPaBWJI ICUCTBUIA HAJl MHOTOWICHAMH U allreOpandyeCcKUMH APOOsSMU;

— pacKiIaapIBaTh KBAIPATHBIA TPEXWIEH HA MHOKHUTEIH;

— OPUMEHATHh NMPeoOpPa30BaHUS BBIPAKEHUM ISl PEIICHUs] Pa3JIMUHbIX 3aja4
Y3 MaT€MAaTHKH, CMEXHBIX MTPEIMETOB, U3 PEATTbHOM MPAKTUKHU.

9 KJIACC

YpaBHeHUS U HEPABEHCTBA:

— pemarh JIMHEWHbIC, KBAJIPAaTHBIC YPABHEHUS W PAlMOHAIBHBIE YpaBHEHUS,
CBOJSIIAECA K HUM, CUCTEMBI IByX YPAaBHEHUM C IBYMS ITIEPEMEHHBIMU;

— IPOBOJUTH MPOCTEUIIINE UCCIIEI0OBAHNS YPABHEHUN U CUCTEM YPaBHEHUM, B
TOM YHCIIe C TPUMEHEHHWEM TrpapuiyecKuX MpeAcTaBlIeHud (yCTaHABINBATh,
MMEET JIM YPaBHECHHME WJIM CUCTEMa YPAaBHEHUW PELICHUS, €CIIM HMEET, TO
CKOJIBKO, U TIP.);

— TEPEXOUTh OT CJIOBECHOW (OPMYIUPOBKM 3a7ayu K e€ anredpamdeckon
MOZENM C TMOMOIIBIO COCTABJICHUS YPABHEHUS WJIM CHUCTEMbl YpPaBHCHU,
VHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4d IOJYYEHHBIN
pe3ynbrar;

— MPUMEHATHh CBOMCTBA YHCJIOBBIX HEPABEHCTB [JII CPAaBHEHUs, OLIEHKHU;
pelIarb JIMHEHHbIE HEPABEHCTBA C OJHOW NMEPEMEHHOM M UX CHUCTEMBI; 1aBaTh
rpauyuecKyr0 WLTIOCTPALUI0 MHOXECTBA PEIICHWA HEPaBEHCTBA, CUCTEMBI
HEPABEHCTB.

DyHKUMU:

— MOHMMAaTh U MCIOJIb30BaTh (PYHKIIMOHAJILHBIC TIOHATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHMS); OMPENEiaTh 3HaueHUEe (YHKIHMHU MO 3HAYCHUIO
aprymMeHTa; OonpeAessiTh CBOUCTBA PyHKIMHU 1O €€ TpaduKy;

— CTpOUTH rpadUKu dJIEMEHTAPHBIX PYHKIUN BUAAY =, Y=,y =,y =x,y =
OMUCHIBATh CBOMCTBA YMCIIOBOM (DyHKIIMU 10 €€ Tpaduky.

10 KJIACC

Yucji1a ¥ BBIYUCTICHUSA:

— CpaBHUBATh U yHOPSJ0UYNBATH PALIMOHATILHBIE U UPPALMOHAJIBHBIE YU CIIA;

— BBINOJHATh apU(METHUUYECKHE JEHUCTBUS C PAMOHAIBHBIMU YHCIAMU,
coueTass YCTHbIE M NHUCbMEHHBIE NPHUEMBI, BBINOJHATh BBIYUCICHUS C



UppaLMOHAIbHBIMU YUCIIAMU;

— HaXxOOUTh 3HAYEHHsI CTENECHEW C LEJIbIMU IOKa3aTesIMU M KOPHEW;
BBIYMCIIATH 3HAUYEHUSI YUCIIOBBIX BBIPAXKCHUM;

— OKpYDJISATh JICHCTBUTENIBHBIE YHCIA, BBIIONHATH INPUKUAKY pPE3yibTara
BBIYMCIICHUN, OLICHKY YHCJIOBBIX BBIPAKEHU.

YpaBHeHUS U HEPABEHCTBA:

— peluaTh JIMHEWHBIE W KBAJpPATHBIC YPAaBHEHUs, YPAaBHEHUS, CBOIALIUECS K
HUM, [IPOCTENUIINE TPOOHO-pAIIMOHATIbHBIC YPAaBHEHUS;

— pelmarb CUCTEMBbI JBYX JIMHEHWHBIX YPaBHEHHW C JByMS IIEPEMEHHBIMHU U
CUCTEMBI JIByX YPaBHEHUH, B KOTOPHIX OJTHO YPABHEHUE HE SIBIISIETCS JIMHEWHBIM;

— pelarh TEKCTOBbIE 3aJaud ajreOpaudyeckuM CIOCOOOM C IOMOUIbIO
COCTaBJICHMSI yPAaBHEHMS WM CHUCTEMBl JIByX YyPAaBHEHHM C JByMs
IIEPEMEHHBIMU;

— MPOBOAMTH MPOCTEUIINE UCCIEAOBAHUS YPABHEHNN U CUCTEM YPABHEHHM, B
TOM YHCIE€ C MPUMEHEHUEM TpapuUyecKuX MpeACcTaBIeHU (yCTaHABIUBATh,
MMEET JIM YPAaBHEHUE WIIM CHCTEMA YPABHEHHUM PEIICHUS, €CIH HMEET, TO
CKOJIBKO, U TIP.);

— pelaTh JIMHEWHbIE HEPABEHCTBA, KBAJpPAaTHbIE HEPABEHCTBA; HM300pakaTb
pelIeHne HEPABEHCTB HA YMCIIOBOW MPSMOMW, 3aIIMCHIBATh PEIICHUE C IIOMOIIBIO
CHUMBOJIOB;

— pemarb CHCTEMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB,
BKJIIOUAIOIIME KBAJPAaTHOE HEPABEHCTBO; M300pa)xarb pEUIEHUE CHUCTEMBI
HEPAaBEHCTB HAa YHUCJIOBOM IIPSAMOM, 3alMCHIBaTh pEIICHHE C IOMOUIBIO
CUMBOJIOB;

— UCIIOJIB30BaTh HEPABEHCTBA IIPU PEIICHUM PA3JIMYHBIX 3a1ad.



DOYyHKUUM:

— pacrno3HaBaTth (GYHKIUMU H3y4yeHHBIX BUIOB. [loka3piBaTh cXeMaTH4eCKU
PacCIoIOKEHUE Ha KOOPJIMHATHON IMIIOCKOCTH TpadukoB GyHKUUN BUaa: y = kx,
y=kx+b,y=,y=a+bx+c,y=,yY=x Y= B3aBHCHMOCTH OT 3HAUCHUI
K02 (DHUITMEHTOB; ONMUCHIBATh CBOMCTBA (DYHKITHIA;

— CTPOUTH U U300paXkaTh CXeMaTHU4eCKu rpaduku KBaJApPaTUUHBIX (DYHKIIHMA,
OINMKCHIBATh CBOMCTBA KBAJIPATUUHBIX (PYHKIIMIA 110 UX rpaduKam;

— pacno3HaBaTh KBaJpaTUYHyI0 (PyHKIHIO 110 (popmye, MPUBOAUTH IPUMEPHI
KBaJIPATUYHBIX (PYHKIIMHI U3 pealbHON ®KU3HU, (DU3UKU, TEOMETPUH;

ApupmeTrnyeckasi 1 reoMeTpuYecKasi IPOrpeccun;

— pacmo3HaBaTh apU(PMETHUYECKYI0 M TECOMETPHUYECKYI0 MpPOrpeccuu IpHU
pa3HbBIX CIIOCO0aX 3aJaHus;

— BBINIOJHATH BBIYMCICHHUS C HCIONb30BaHWEM (opMyn #n-To dWieHa
apu(PMETUIECKON U TEOMETPUUECKON MPOTPECCHIA, CyMMBI IIEPBBIX 71 YICHOB;

— u300pakaTh WIEHBI TMOCIEIOBATEIFHOCTH TOYKAMU Ha KOOPIWHATHOMN

IIJIOCKOCTH;

— pelmiaTth 3a/1a4M, CBSI3aHHBIE C YMCIOBBIMH TOCIIEAOBATEIBHOCTIMHU, B TOM
qucie 3aJayd U3 peajbHOM JKU3HM (C HCIONb30BaHUEM KaJbKYIATODA,
IU(POBBIX TEXHOJIOTUI).

COKpaleH —

TemMarnuyeckoe NJIAHKPOBAHUE
Temarnueckoe MmiIaHUPOBAHKE MO aareOpe MPENCTaBICHO M0 rojjaM 00y4eHUs
(7-10 xmaccer).
OcHOBHBIE BUJBI JCSITEIBHOCTH O0YYAIONIUXCS TIEPEUUCIICHBI P U3YUYEHUU
KaXJOW TEMbl W HaIpaBJI€Hbl Ha JOCTHXCHHUE IUIAHUPYEMBIX PE3YJIbTaTOB
oOyuenus. IlepeueHb BHIIOB JESATEIBHOCTH MOXET OBITh PpACIIUPEH HIIH

C y4y€TOM BO3MOXHOCTEH ¥ OTpaHUYCHUM OOyJarouuxcs,

0OYCIIOBJICHHBIX CTPYKTYpOI HapyIICHUS MPU MAaTOJIOTUHU CITyXa.

7 KJIIACC

OO0uree xonyecTBo yacoB — 102 yaca.

Tembl OcHoBHOE OcHOBHBIE BU/bI 1€ATEJIbHOCTH
(TeMaTHYecKHe cojiep:kaHue ol0yuarommuxcsi
0JIOKM/MOYJIN)

Yucaa u [lonsitue B meuenue yuedbHo20 200a: NOHUMATb,
BbIYHCJICHUS. palMoOHaIbHOTO YHCIA. IPUMEHATh B CaMOCTOSTENIBHON peuH,
PanuonanbHble Apudmernueckue BOCHPUHUMATh (CIIyXO3pPUTEIbHO W/WIH
yucaa (25 4) JIEUCTBHUS c Ha CIIyX C YYETOM YPOBHS CIIyXOPEUYEBOTO

panMoHaIbHBIMU pa3BUTHS OOY4YaIOIIUXCS) U JIOCTATOYHO
qHCIIaMHU. BHATHO U €CTECTBEHHO BOCIPOM3BOAMTH

CpaBHenue, TEMaTHYECKyl0 U TEPMHUHOJOTHYECKYIO
YIOPSA0YUBAHNE JEKCUKY, a TakXke JIEKCUKy IO
palMOHAIBHBIX YHCEL. OpraHu3aly y4eOHOW JESTEeIbHOCTH.

CreneHb c BeimonasaTe  poHETHUECKYIO  3apsIKY.
HaTypaJbHbIM Mcnonp3oBarb  JakTWIbHYIO  (YCTHO-




MIOKa3aTeseM.
Pemenue
OCHOBHBIX 3aJad Ha
IpoOH, TPOLEHTHI U3
peaabHOMN NPAKTUKU.
[Tpusznaku
JEIIUMOCTH,
pazoKeHus Ha
MHOXUTENN
HaTypaJbHbIX YUCEL.
PeanbHbie
3aBucuMoctu. IIpsmas
u oOparHas
IPONOPLIUOHAIBHOCTH.

JTAKTUIBHYIO peub) B KauecTBe
BCIIOMOTI'aTeIbHOTO CPEJICTBA OOIIEHHSI.

Ilo  oxoHuanuu  Kadxcoou  yueOHoU
yemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOM3BOJAUTh  TEMaTHYECKYIO u
TEPMHUHOJIOTHUYECKYIO JICKCHKY Y4eOHOM
JUCIUIUIMHBI, a TaKXe JIEKCUKY TIO0
OpraHu3anu y4eOHOl e TeIbHOCTH.

Cucremarn3upoBath H  oboramarb
3HaHUA 00 OOBIKHOBEHHBIX U JECATUYHBIX
TPOOSIX.

CpaBHuBaTh U ynopsiouuBarh ApoOH,
npeoOpa3oBbIBasi MpPU  HEOOXOIUMOCTH
JNECATUYHBIE JpoOM B OOBIKHOBCHHBIE,
OOBIKHOBEHHBIE B  JECATUYHBIE, B
YaCTHOCTU B OECKOHEUHYIO JIECATUYHYIO
JIpo0Bb.

[IpumensTh pazHooOpasHbIE CIIOCOOBI
U [OpuEMbl  BBIYHCICHUS  3HAYCHHIA
JIpOOHBIX  BBIPAKEHUH,  COAEPIKANIUX
OOBIKHOBEHHBIE M JACCATHYHBIE ApOOU:
3aMEHATH npu HEO0OXOTUMOCTH
JNECATHYHYIO JpOo0b OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECATUYHOW, MPUBOIAUTH
BhIpakeHHE K (hopme, Hamboee ynoOHOMH
JUIsL  BBIYMCIICHHWH, MpeoOpa3oBHIBAThH
JIpOOHBIC BBIPAKEHUS HA YMHOXCHHUC H
JeNIeHne  JECSITUYHBIX  Jpobeil K
JIEHCTBUSAM C IETBIMU YHCIIAMHU.

[IpuBoauTh uyKcnoBbIE U OyKBEHHBIC

IMPUMEPHBI CTCIICHU C HaTypaJbHbIM
IIOKa3arcJICM, 00BSICHSS S3HAaUYCHUA
OCHOBaHHA CTCIICHU u IIOKa3aTciid

CTETNEHU, HAXOJWTh 3HAUCHUS CTeTeHEeH
BUJa n (a — 11000€ paroHaIbHOE YHCIIO,
n — HaTypaJbHOE YHUCJIO).

[Tonnmare cMbICT 3amucu  OONBIINX
YHUCEN C TIOMOIIBIO IECSITUYHBIX APOOEH 1
creneHed uyucna 10, DpUMEHATH UX B
peaTbHBIX CUTYyAIIHSIX.

[IpumeHsITh TNpU3HAKU  ASTUMOCTH,
pa3iaoKeHus Ha MHOYKHUTEITN
HATypaJbHBIX YHCET.

Pemarp 3amaun Ha YacTH, MPOIEHTHI,
MPOMOPIIMK, Ha HAXOXKICHUE ApOoOH
(IporIeHTa) OT BEIUYMHBI U BEIIMYUHBI 110
e€ mpoOu (mporieHTy), 1podu (MpoIeHTa),
KOTOPBIM COCTaBIIIET OHA BEIWYMHA OT
JIPYTOil. [TpuBoauTs, pazOupars,
OIICHMBATh PA3JIMYHBIC PELICHUS, 3aIICH
pELIEHNI TEKCTOBBIX 3a/1a4.

Pacrio3naBath U OOBSCHATH, ONHUPAsCh




Ha orpezeneHus, psIMO
MPOIMOPLUOHANIbHBIE U o0OparHo
IIPONOPLIUOHAJIbHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; MPUBOJUTH MPUMEPHI ITUX
3aBHCHUMOCTEH U3 peajbHOIO0 MHpa, M3
JIPYTUX y4eOHBIX MMPEIMETOB.

Pemate  mpakTHKO-OpUEHTHPOBAHHBIE
3aJauu Ha APOOU, MPOLEHTHI, MPAMYIO U

obOparHyro MPOMOPIUOHAILHOCTH,
MIPOIOPLIUH.

Auredpanuec bykBeHHBIE OBnanerhb anreOpanyecKoi
KHe BbIpPaKeHHs BBIPAKCHMUSL. TEPMUHOJIOTHEN u CUMBOJITUKOMH,
(27 v) IlepemeHnHbIe. NPUMEHATh €€ B TIPOLECCE OCBOCHUS

Honyctumblie y4eOHOro Marepuara.

3HAYECHUS Haxomute  3HaueHuss  OyKBEHHBIX
[IEPEMEHHBIX. BBIDOKEHUM TIPU 3a/IaHHBIX 3HAYCHUSAX
DopMynbI. OyKB;  BBINOJHATH  BBIUUCICHHUS IO

[IpeobpazoBanue dbopmynam.

OyKBEHHBIX BoimonusaTe mpeoOpa3zoBaHHs 1IE€TIOTO
BBIPKEHUH, BBIPQXEHHUSI B MHOTOWIEH NPUBEACHUEM
pPacKpbITHE CKOOOK U MOJOOHBIX  CJAaraeMbIX,  PaCKpPHITHEM
[IpUBEJICHUE CKOOOK.

HOTOOHBIX ClIaracMbIX.
CBoiicTBa CTEIIEHU

BrmonaaTh YMHOKCHHUEC OAHOYJICHA Ha
MHOI'O4JICH U MHOI'O4JICHa Ha MHOI'OYJICH,

c HaTypaJibHbIM IPUMEHSTh (POPMYIIbI KBaJpara CyMMBbl U
IIOKa3aTelIeM. KBaJlpara pa3HOCTH.

MHoOrousneHsl. OcyuiecTBisITh pasIoXKeHHE
Crnoxenue, MHOIOYJICHOB HA MHOXHUTEIU IIyTEM
BBIYMTAHHE, BBIHECCHUS 3a CKOOKH o011ero
YMHOXEHUE MHOXXHTENS, HpPUMEHEHHS  (POpMyIbl
MHOT'OYJIEHOB. pa3HOCTH KBaJIpaToB, bopmyn
Dopmyisl COKpAIIEHHOTO YMHOXEHHUS.
COKpAaIIEHHOTO IIpumeHATH npeoOpa3oBaHue
YMHOKEHHUS. MHOTOYJICHOB JUISl PEIIEHUs Pa3IudHbIX
Pasznoxenue 3aJad = M3~ MareMaTWK{,  CMEKHBIX
MHOT'O4JICHOB Ha IIPEIMETOB, U3 PEAIbHON IPAKTUKH.
MHOKHUTEIIN. 3HAKOMHUTBCSI C HCTOPUEN pa3BUTHUSA

MaTEMaTHKHU.

YpaBHenuss u YpaBHeHuE, Pemars MHENHOE ypaBHEHHUE C OJHOU
HepaBeHcTBa (20 IpaBuIa IIEPEMEHHOM, MIPUMEHSA IpaBuIIa
q) npeoOpa3oBaHus nepexoja OT MCXOQHOIO YpaBHEHHUS K

YpaBHEHUS, pPaBHOCWJIBHOMY €My 0ojee MpoCTOro
PaBHOCHIIBHOCTD BUJA. IIpoBepsTh,  sABHIAETCA NN
YpaBHEHUM. KOHKPETHOE YHCIIO KOPHEM YPaBHEHUS.

JIuneinoe [lonGupares mnpuMepsl map uwucen,
YpaBHEHUE C OIHOU ABJIAIONIUXCA ~ PELIEHUEM  JIMHEWHOIO

[IEPEMEHHOM, PEIICHHE
JIMHEUHBIX YPaBHEHUIA.
Pemenne 3amau ¢
IIOMOILBIO YPaBHEHUM.
JInneinoe
YpaBHEHUE C JBYMs

YPaBHEHUS C ABYMs IEPEMEHHBIMU.
Crpoutp B KOOpPAMHATHON IUIOCKOCTH
rpaduk JIMHEHHOTO ypaBHEHUS C JIByMs

HNEPEMEHHBIMH;  MOJb3YSICh  Ipa(UKOM,
MIPUBOAUTD MIPUMEPBI pelIeHns
YPaBHEHHSI.




NEPEMECHHBIMU U €TO

Haxogute pemeHue cuCTEMBl JBYX

rpaduk. JIMHEMHBIX YpaBHEHHI c JByMSI
Cucrema IBYX IIEPEMEHHBIMH.
JIMHEWHBIX YpaBHEHUI CocTraBisATh M pellaTh ypaBHEHUE WIH
c JByMsI CUCTEMY YpPaBHEHMI IO YCIOBHIO 3a/1a4H,
[IEPEMEHHBIMMU. UHTEPIPETUPOBATh B COOTBETCTBUU C
Pemenne cucrtem KOHTEKCTOM 3a1a4u IIOJTyYEHHBIN
YpaBHEHUN CIOCOOOM pe3yJbTar.
IIOJICTAHOBKH u
CIIOCOOOM CIIOXKEHHUSI.
Koopaunarsl Koopaunara Ttouku Ha KOOpPAUHATHOU IPSIMOM
U rpaguku. Ha MPsAMOM. n300paxarb TOUKH, COOTBETCTBYIOIINE
DOyukuuu (24 4) Uucnossle 3aJlaHHBIM KOOpJIMHATaM, JIY4H, OTPE3KH,
IIPOMEXYTKH. MHTEPBAJIbI; 3amuchiBaTb ~ UX  HA
Paccrosnue  Mexny anreOpanvecKkoM sI3bIKe.
JIByMsI TOYKaMU Otmeuarh B KOOPIMHATHOM IJIOCKOCTH
KOOpAUHATHOU TOYKM 10 33JaHHbIM  KOOpPJMHATaM;
IPSIMOH. CTPOUTH rpaduKu HECJIOXHBIX
[IpsimoyronbHas 3aBHCHMOCTEH, 3a/IaHHbIX (OpMyIaMHu, B

cHUCTEeMa KOOPJIUHAT Ha
wiockocTd. [Ipumepsr

TOM YHCIE C
nabopaTopui.

MOMOIIIbIO  ITU(POBBIX

rpaguKoB, 3aJaHHBIX [IpumensTh, U3yyarb NpPEUMYIIECTBA,
¢opmynamu. UYreHue MHTEPIPETHPOBATh I'paUUeCKHii Criocod
rpaMKOB  peajbHbIX IIPEICTaBICHHUS " aHaJn3a
3aBUCUMOCTEHN. pa3zHooOpa3HoOH KU3HEHHOU
[TonstTue GyHKIMH. nHpopmaIuu.
I'padpuk GyHKIUH. OcBauBarb MIOHATHE GbyHKIIHH,
CgaoiicTBa QyHKIHI. OBJIAJ€BaTh (GYHKIMOHATIBHON
JInneiinas TEPMUHOJIOTHEM.
¢dynkuus. [Toctpoenue Pacnio3HaBarh JMHEHHYI0 (YHKLIUIO Y
rpaduka  JTUHEHHOMN = kx + b, omnuceiBaTh €€ CBOWCTBAa B
byHKIUH. I'paduk 3aBHCHUMOCTHU oT 3HAYEHUN
byHKIUYN y = K03(UIEHTOB k U b.
Crpouts rpaduxu JIMHENHON
byHkIMH, QYHKIHH Y =
Wcnonp3oBath 1MQpOBBIE peECYpCHI
JUId TIOCTpOeHHsI TpagukoB (YHKUUN U
U3y4eHuss uX CBOMCTB. [IpuBoauth
IIPUMEPHl JIMHEWHBIX 3aBUCUMOCTEN B
peabHBIX MPOoLIeCcCax U SIBICHUSIX.
IloBTOpEHUE M [ToBTOpeHue BeiOuparb, TOpUMEHSATH  OLIEHUBATh
o0o0menue (6 4) OCHOBHBIX TMOHSTUU U CIOCOOBI CPAaBHEHMSI YHCEI, BEIUUCIICHUH,
METOIO0B  Kypca 7 npeoOpa3oBaHUil BbIpAKEHHUM, peIIeHUs
Kjacca,  0000ImeHue YpaBHEHHUH.
3HaHUM. Ocy1ecTBisITh CaMOKOHTpPOJIb
BBINTOTHSAEMBIX JENCTBUN 5

CaMOIIPOBEPKY pPE3YJIbTaTa BBIYMCICHHI,
npeoOpa3oBaHuii, MOCTPOCHUH.

Pemate 3amaun U3 peanbHOM JKHU3HH,
MPUMEHATh MaTeMaTuueCKue 3HAHUS NS
peleHus 3a1a4 U3 Ipyrux npeIMeToB.

Pemarp TEKCTOBBIE 3aJ1a4H,




CpaBHUBATb, BBIOMPATH CrocoObI
peIIeHHs 3aJa49H.




8 KJIACC

OO01ee komuecTBo YacoB — 102 yacos.

TeMpbl OcHoBHoOE OcHoBHEIE BHBI 1eITeJILHOCTH
(TeMaTHYecKHe cojiep:kaHmne ol0yuyarommuxcst
0JI0KM/MOTYJIN)

Yucaa U KBagparnsiit B meyenue yuebnoco cooa: mOHUMATh,
BbIYMCJICHHS. KOpPEHb U3 YHCJIa. INPUMEHSTh B CaMOCTOSITENIbHON pedH,
KBagparnsbie [Tonstue 00 BOCIIPUHHUMATH (CIyXO3pPHUTEIBHO U /WU
KOpHH (24 1) HMpPaALMOHAIIEHOM Ha CIIyX C Y4ETOM YPOBHS CIIyXOpEYEBOIO

yucne. JlecsaTuunbie pa3BUTHS OOYYaIOIIUXCS) U JIOCTATOUHO
PUOTMKEHUS BHATHO U €CTECTBEHHO BOCIIPOU3BOAUTH
MppalMOHAbHBIX TEMaTHYECKyl0 U TEPMHUHOJOTHYECKYIO
qHCell. JEKCUKY, a TakXke JIEKCUKy IO
JleiicTBUTENBHBIE OpraHu3aly  y4eOHOW AeSTeTbHOCTH.
qucia. CpaBHeHue BbImonHATe  (OHETHUYECKYIO  3apsiKy.
JEHCTBUTENBHBIX Hcnons3oBarh  JaKTWIBbHYIO  (YCTHO-
YHCell. JAKTUJIBHYIO peub) B KauecTBe
Apudmernueckuit BCIIOMOT'aTeIbHOTO CPEICTBA OOIIECHUSI.

KBaJPaTHBII KOPEHb.

VYpaBHeHue Buma =
a.

CaoiicTBa
apudmeTHnyecKux
KBaJpaTHbIX  KOPHEM.
[IpeobpaszoBanue
YHCIIOBBIX
BBIPAKCHU,
cofiepXKallnux
KBaJIpaTHbIE KOPHHU.

Ilo  oxoHuanuu Kadcoou yuebHOU
yemeepmu. BOCIPHUHHMMATh HA CIyX W
BOCIIPOM3BOAUTH  TEMAaTHYeCKyld  H
TEPMUHOJIOTHYECKYIO JICKCUKY Y4eOHOU
JUCUMIUIMHBL, a TakXe JIEKCHKY II0
OpraHu3anuy y4eOHOH IesITeNbHOCTH.

®opmynrpoBarb oIpezeeHue
KBaJ[paTHOTO KOpHS u3 qHCIa,
apu(METHUYECKOTO KBaJIPaTHOTO KOPHSI.

[IpuMeHsTH OmEpanuioo W3BJICYCHUS
KBaJ[paTHOTO KOPHS W3 YHCIa, UCIOIb3Ys
IIPU HEOOXOUMOCTH KaJIbKYIIATOP.

OuenuBarb KBa/IpaTHbIE KOpHH
LHEeNbIMU  4YMCIaMH M JECSATHUYHBIMU
JIPOOSIMH.

CpaBHuBarh u YIOPSI04NBATh
palMoOHalIbHBIE W HpPPALMOHAIBHBIC
4yluCila,  3alMCaHHblE €  IIOMOILBIO
KBa/IPaTHBIX KOPHEM.

HccnenoBars  ypaBHEHUE = a,
HaXOAMTh TOYHbIE U NPUOTIKEHHBIC

kopHH Tipu a > 0.
HccnenoBare CBOMCTBAa KBaJpaTHBIX

KOpHEH, IIpOBOJS YUCIIOBbIE

JKCIIEPUMEHTHI c UCIIOJIb30BaHUEM

KaJIbKYJISITOpa (KOMITBIOTEPA).
Jloka3bIBaTh CBOICTBa

apu(MeTHyecKkux KBaJpaTHBIX KOPHEW;
OPUMEHATh WX I [peoOpa3oBaHus
BBIPA)KCHMI.

BeinonusaTe
BBIPAKEHUH,
KOPHHU.

npeoOpazoBaHus
COZiepXKAIllUX KBaJIpaTHbIC
Bripaxxarb  mepeMeHHBIE U3




TeOMETPUICCKHUX U (PU3UIECKUX (HOPMYIL.

BpruncisaTe  3HauY€HHS  BBIPaKCHU,
coJiepKaIux KBaJIpaTHBIC KOPHH,
HCIIONB3Ys pu HEOOXOINMOCTH
KaJIBKYJISITOP.

Hcnonb3oBaTh B X0€ pelIeHUs 3a/1a4
AJIEMEHTapHbIC MPE/ICTABIICHUS,
CBsI3aHHbBIE c MPUOTMIKEHHBIMU

3HAYEHUSIMH BEJIMYHMH.
3HAKOMUTBCSI C MCTOPUEH pa3BUTHS
MaTeMaTHKHU.

Yucaa "
BBLIYHCJICHUS.
Crenennb c
HeJbIM

noka3zarejaem (20

)

Crenedb C ILEIBIM
MIOKa3aTeJIeM.

CranpaprHas
3aMuch Yucia.

Pasmepsr 00BEKTOB
OKPY)KaIOIlIero  MHUpa

(ot 3JIEMEHTAapHBIX
YacTHI] 10
KOCMHYECKUX
00BEKTOB),
JUTUTENTHOCTh
MIPOIIECCOB B

OKPYXKArOIIEM MHPE.
CBoiicTBa CTEIEHU
C LIEJIBIM ITOKA3aTENIEM.

DopmynmupoBarb olpeneeHue
CTEIECHHU C LENIBIM [I0KA3aTeIIEM.

[IpencraBnsaTe 3amuch OONBIIMX U
MaJlblX YHCEI B CTAHJAPTHOM BUJE.
CpaBHuBaTb  uuciaa U BEJIUYUHBL,
3allUCaHHbIE C MCIIOJIB30BAHUEM CTEIICHU
10.

Hcnonp3oBarh  3ammch
CTaHJApTHOM BHJE I  BBIPAXKCHUS
pasMepoB  OOBEKTOB,  JUIMTEIBHOCTH
IIPOLIECCOB B OKPYKAIOILEM MUPE.

PopMynupoBars, 3alKCBIBATH B
CHUMBOJINYECKON dopme u
WJUIFOCTPUPOBATh IMPHUMEpaMU CBOMCTBA
CTEIECHHU C LEJIBIM II0KA3aTeIIeM.

[IpuMeHATH CBOMCTBA CTENEHU UL
npeoOpa3oBaHus BBIPAKCHUI,
COIEpKAIIUX  CTENEHH € LEIbIM
IOKa3aTeyieM. BBINONHATE AEUCTBUS C
YUCJIAMM, 3alIMCAaHHBIMU B CTaHAAPTHOM
Bujie (YMHOXKEHHE, JIeJI€HHUEe, BO3BEACHUE
B CTCIICHB ).

YHUCCII B

Auaredpanyec KBanparHslii Pacno3naBare KBajpaTHBIA TPEXUJIEH,
KHe BbIPaKeHHUSI. TPEXUJIEH. yCTaHaBJINBaTh BO3MOXHOCTb €ro
Keaaparusrii Paznoxenune Pa3JIOKEHUs HA MHOXKUTEIH.

TpéxuieH (204) KBaJpaTHOTO PackianpiBars Ha MHOXUTEIN
TpEXUIICHA Ha KBa/IPaTHBIN TPEXUIICH c
MHOKUTEIIH. HEOTPULATEIbHBIM JUCKPUMHHAHTOM.

Adaredpanyec Anrebpanueckas 3anuceIBaTh anredbpanveckKue
KHe BbIPaKeHHS. npoOb.  JlomycTumeble BBIPAKECHMUS. Haxonute 005acThb
Auredpanyeckasi 3HAYEHUs OnpeaeIeHUs paMoOHAIBHOTO
Apoob (28 1) NIEPEMEHHBIX, BBIPAKECHMUS.

BXOJISTIIAX B BbInonHATE 4KcI0BBIE TOACTAHOBKU U
anredpanveckKue BBIUUCIIATH 3HAYEHUE JIPOOH, B TOM UHUCIIE
BBIPAKEHUS. C TIOMOILBIO KAJIBKYJISATOpA.

OCHOBHOE  CBOMCTBO @opMynUpoOBaTh OCHOBHOE CBOWCTBO
anreOpanveckoit anreOpandeckoil Ipodu M MPUMEHSTH €ro
npobu. CokpaiieHue JUIst IpeoOpa3oBaHus Ipooeii.

IpoOeid. BrimonuaTh JEUCTBUSA c

CrnoxeHue, anredpandecKuMu JTPOOsSMHU.
BBIUUTAHHUE, [IpumeHsITH npeoOpa3oBaHus




YMHOXKEHUE U JIeJICHHE BBIpOXEHUM Ui pelleHus  3a4ad.
anreOpanvecKux Breipaxkarp mepemeHHble HU3  GOpMyT
Ipo0eit. (pusnyeckux, reOMETPUUYECKHX,
[Ipeo6paszoBanue OMKCHIBAIOLIUX OBITOBBIE CUTYAIIHH).
BBIPAKECHU,

cofiepKalux

anreOpanveckue

JpoOH.

IloBTOpEHUE M IToBTOpEeHue BeiOuparb, TpUMEHSTH  OLIGHWUBAThH
00o0menune (10 OCHOBHBIX MOHATUU W CIoCcoObl CPAaBHEHHMSI YHCEI, BRIYMCICHUH,
q) METOJOB  Kypca 8 npeoOpa3oBaHUil BBIPAKEHUH, pPELICHUS

Kjacca, 00oOImeHue ypaBHEHUH.
3HAHUH. OcyuiecTBIsTH CaMOKOHTPOJIb
BBITIOIHSIEMBIX NEeUCTBUI "

CaMOIIPOBEPKY pe3ylbTara BBIUMCICHUH,
npeoOpa3oBaHUid, TOCTPOCHHIA.

Pemare 3amaun u3 peanbHON >KHU3HM,
MPUMEHATh MaTeMaTUYeCKUEe 3HAHUS JJIs
pelieHus 3a/1a4 u3 Apyrux npeIMeToB.

Pemrars TEKCTOBBIC 3a7a4H,
CpaBHUBATb, BBIOMPATH CrocoObI
pEIICHUS 3aJ1a4H.

9 KJIACC

OO01ee xkomnuecTBO YyacoB — 102 4acos.

Tembl OcHoBHOE OcHOBHBIE BU/IbI 1EATEIBHOCTH
(TeMaTHYecKHe cojiep;KaHue o0y4yarommuxcst
0JIOKM/MOYJIN)

YpaBHeHust KBanparnoe B meuenue yuebnoco 200a: MOHUMATh,
U ypaBHeHue. Hemnonnoe NPUMEHITh B CaMOCTOSITEJIbHOM  peuu,
HEepaBeHCTBA. KBaJIpaTHOE YpPaBHEHHUE. BOCIIPUHUMATH (CIYyXO3pUTENbHO W/WIN Ha
Ksagparusie dopmyna KOpHEU CIyX € Y4E€TOM YpPOBHS CIyXOpE4eBOIO
ypaBHeHus (22 KBaJIpaTHOTO pa3BUTHA OOy4arOIIMXCs) U JOCTaTOYHO
4) ypaBHeHud.  Teopema BHATHO M €CTECTBEHHO BOCIIPOM3BOJUTH
Buera. TEMaTUYeCKyl0 U TEPMHUHOJIOTUYECKYIO
Pemenne JEKCUKY, @  TaKkKe  JIEeKCHUKy IO
YpaBHEHUH, OpraHM3aly  y4eOHOM  J1eATeNbHOCTH.
CBOJAIIMXCS K BbimonHATe  (OHETHYECKYIO  3apsiIKY.
KBaJIpaTHBIM. Ucnons3oBarsb JAKTUIBHYIO (yctHO-
[Tpocteiimue apoOHO- JAKTWIBHYIO peub) B KaueCTBE
parroHaIbHbIe BCIIOMOTI'aTeIbHOIO CPEICTBA OOIIEHUSI.
ypaBHEHUS. Ilo  oxonuanuu  Kadxcoou  yuebHOU
Pemenne TeKcTOBBIX yemeepmu: BOCIPUHUMATh Ha CIyX H
3aa4  C  IOMOIIBIO BOCITPOU3BOAUTD TEMaTUYEeCKYIO u
KBaJIpaTHBIX TEPMUHOJIOTUYECKYIO JIEKCUKY Yy4eOHOM
YpaBHEHUH. JUCIHUIUIMHBI, a TakXe JIEKCUKY IO

OpraHu3aly yueOHOH e TeTbHOCTH.
Pacnio3HaBarh KBaJpaTHBIE YpPAaBHEHHUS.
3anuceIBaTh bopmyny KOpHEU

KBaJpaTHOTO YpaBHEHUS; pemarb

KBaJIpaTHbIE ypaBHEHUS — IOJHBIE U HE




TIOJIHBIE.

[IpoBoaNTE MpOCTENIIIE UCCTETOBAHUS
KBaJpaTHbIX YPaBHEHUM.

Pemate ypaBHeHUs, cBoAsIIMECS K
KBaJIPaTHBIM, c IIOMOIIIbIO
npeoOpa3oBaHU U 3aMEHOM ITePEMEHHOM.

HaGmronate ¥ aHamM3UpPOBATh CBA3b
MEXAy KOpHSAMH U KodduiueHtamMu
KBaJPaTHOTO YpaBHEHHUSI.

®opmynupoBarb Teopemy Buera, a
TaKXe 00paTHyI0 TEOpeMy, IPUMEHSTh ITH
TEOPEMBI [T PELICHHS 3a/a4.

Pemarp TEKCTOBbIE 3aJ1aun
anreOpandecKkuM CIocoOOM: TEepeXOAHTh
OT CJIOBECHON (OPMYIUPOBKU YCIOBHS
3a/laud K anredpanyeckol Mojienu MmyTéM
COCTaBIICHUS YpaBHEHUS; peliaTrh
COCTAaBJIEHHOE YpaBHEHHE;
UHTEPIIPETUPOBATH PE3YIIbTAT.

3HaKOMUTBCSI C MCTOPUEH Pa3BUTHS
anreopsl.

YpaBHeHus JIuneinoe Pacnio3naBare JMHEHHBIE ypaBHEHUS C

" yYpaBHEHHE C JIBYMs JIByMsI IEPEMEHHBIMHU.
HePaBeHCTBA. IIEPEMEHHBIMH, ero Crpouts rpaduxu JIMHENHBIX
Cucremsl rpaduk, MIPUMEPBI ypaBHEHUW, B TOM YHCII€ HCIOIb3YS
ypaBHeHHUil (22 pelieHusl ypaBHEHUN B (G pOBbBIE PECypCHI.
4) LIEJIBIX YUCIIAX. Pa3znuuars napajuieJbHble u
Pemenue CUCTEM NepeceKalommecss  OpsAMblE MO HX
JBYX JIUHENHBIX YpaBHEHUSIM.
YpaBHEHUH C JByMsA Pemarp cucreMbl IByX JIMHEHHBIX
MEPEMEHHBIMH. YpaBHEHUH C JByMsl IE€pEMEHHBIMU
ITpumepsl pelIeHns NOJICTAHOBKOH U CII0KEHHUEM.
CUCTEM  HEJIMHEHHBIX Pemare mpocrelimme  cCUCTEMBI, B
YpaBHEHUH C JABYMs KOTOPBIX OJIHO U3 YpaBHEHHU HE SBISETCS
IIEPEMEHHBIMH. JVMHEWHBIM.
I'paduueckas IIpuBonnTH rpaduyeckyro
MHTEPIIpETALNS MHTEPIPETALMIO PEUICHUS] YPaBHEHMS C
YpaBHEHUS C JABYMS JBYMSI MIepEeMEHHBIMU u CUCTEM
NIEPEMEHHBIMU " YPaBHEHUN C IByMsl IEPEMEHHBIMU.
CHUCTEM YpaBHEHUU C Pemiarp TEKCTOBBIE 3a7a9m
JIByMsI IEPEMEHHBIMHU. anreOpandecKuM CrocoOoM.
Pemenne TekcTOBBIX
3aa4  C  IOMOIIBIO
CUCTEM YpaBHEHUM.

YpaBHeHus Yucnossle @opMyIMpPOBATH CBOMCTBA YHUCIOBBIX
" HEpPAaBEHCTBA M HUX HEPAaBEHCTB, WIIIOCTPUPOBaTb UX Ha
HepaBeHCTBA. CBOMCTBA. KOOpAWHATHOW  NpPSIMOM,  JOKa3bIBaTh
HepagencrBa Hepasenctso C anreOpanveckH.

(19 v) OJTHOM MIEPEMEHHOM. [IpumeHsATh CBOICTBA HEPABEHCTB B
JInneinbie XOJI€ pPeIIeHUs 3a1a4.

HEpPAaBEHCTBA C OJHOM
MEPEMEHHON M HX

Pemiare nuHENHBIE HEpAaBEHCTBA C
OZIHOHM NepeMEeHHOM, N300paxarh pelIeHne




peuieHue. Cucrembl HEpPAaBEHCTBA HA YHUCIIOBOM MPSIMOM.
JIMHEWHBIX HEPABEHCTB Pemars CUCTEMBI JIMHENHBIX
C OHOM IEpEMEHHOHN U HEPABEHCTB, n300paxarb pelenue
UX pelIeHue. CUCTEeMbl  HEPaBEHCTB Ha  YHUCIOBOM
N3o00paxenue MIPSIMOM.
peuieHuss  JIMHEHHOIO
HEpPaBEHCTBA M HUX
CHUCTEM Ha YHCJIOBOH
IIPSIMOM.
DOyHKUMH. Ilonatue QyHKUUM. Hcnonws3oBarh (GYHKIMOHATBHYIO
OcHoBHBIE OO6nacte ompeneneHus TEPMUHOJIOTUIO U CUMBOJIUKY.
noHsitus (12 4) 1 MHOYKECTBO 3HAYEHUU Boeruncnsars 3HAUYCHUS hyHKIHH,
(GYHKITUN. CniocoOsI 3a/IaHHBIX dhopmynamu (mpu
3a1aHusl QYHKITHA. HEO0OXOTUMOCTH MCII0JIb30BAaTh
I'padux  pynkuuu. KaJbKYISTOP);  COCTaBIATH  TaOJMUIIBI
CpoiicTBa (yHKINH, HX 3HaYeHUN (PyHKIUH.
oToOpakeHue Ha Ctpouts 1o TouKaM rpapuku GyHKIIHA.
rpaduke. OnwuceiBaTh CBOWCTBA (QYHKIMH Ha
OCHOBe €€ rpaUIeCcKOro NpeCTaBICHUS.
Hcnonp3oBarh (bYHKIIMOHATBHYIO
TEPMUHOJIOTUIO U CUMBOITUKY.
HccnenoBare  mpumepsl  rpaduKoB,
OTPAXAIOIIKUX peajbHble MPOLECCHl U
siBrieHus1. [IpuBOAUTH IpUMEpHI MPOLIECCOB
Y SBJICHUM C 3aIaHHBIMU CBOWCTBaMHU.
Hcnons3oBath KOMITbIOTEpPHBIC
IporpaMMbl JiIsi MOCTPOEHUS TIpadUKOB
(YHKLIUH M U3y4eHHsI UX CBOMCTB.
DyHKIUH. Urenue 51 PacnioznaBars BH/JIBI N3y4aeMbIX
Yucnosbie MOCTPOEHUE TpapUKOB ¢ynkuuit.  IlokaspiBaTh  CXeMaTHYECKU
¢bynukmun (15 (bYHKITUH. [Tpumepsl MOJIO)KEHHE HAa KOOPJMHATHOW IIJIOCKOCTH
4) rpadukoB  (QyHKIMIA, rpaduKoB QpyHKIMHA BHJA: y =,y = Yy =X,
OTpaKAIOIINUX y=.
peanbHbIe POLECCHI. Hcnonp3oBars (GYHKIIMOHAIBHO-
OyHKINH, rpaduueckue NpeCTaBICHUs JUIs
OTMCHIBAIOIINE pelIeHrs M HUCCIENOBAHUS ypaBHEHUN H
OpsMyl0 ¥ OOpaTHyIo CUCTEM YPaBHEHHUH.
MPOMOPLMOHANIbHBIE [IpumensTh 1MPPOBBIE peCypechl IS
3aBHCHMOCTH, 1754 NOCTpOoeHUS TpapuKoB (PyHKITHI.

rpaduku. ['unepOona.
I'padux dyakum y
OyHKIIMU y =,y =,
y = X 'y = 3
rpaduueckoe perieHue
YPaBHEHUH U CHCTEM
YpaBHEHUU.

IloBTOpEHuUe
u  0000mEeHne
(12 9)

IToBTOpEeHue
OCHOBHBIX MOHSITHH H
METOJIOB KypcoB 7, 8, 9
KJIaccoB, 0000IeHIE
3HAHUU

Breibuparb, TpUMEHSTh, OIIEHUBATh
CrocoObl CpaBHEHUS YKCEII, BHIYMCIICHHM,
npeoOpa3oBaHUl  BBIPAXKECHUM, pEIICHUs
YpaBHEHUH.

OCYU.IGCTB.HHTL CaAMOKOHTPOJIb




BBINOJHAEMBIX JIEUCTBUM U CaMOIIPOBEPKY
pesynbrara BBIYHCIICHU,
npeoOpa3oBaHuii, MOCTPOCHUH.

Pemiare 3amaum M3 peanbHOM KU3HM,
MPUMEHITh MAaTEMaTHYECKUE 3HAHUS IS
pelIeHus 3a/1a4 U3 IPYTUX MpeaMeTOB.

Pemars TekcTOBBIC 337]a4M, CPABHUBATD,
BbIOMpATh CIOCOOBI PEIICHUs 3aJa4uH.




10 KJIACC

OO0111e€ KOITMYECTBO YacoB — 136 yacos.

TeMpbl OcHoBHoOE OcHoBHEIE BHBI 1eITEeJILHOCTH
(TemaTH4ecKHe cojiep:kaHue ol0yuarommxcst
0J10KM/MOTYJIN)

Yucaa PanmonainbHble B meuenue  yuebmnoco  2o00a:
BbIYHCJICHHS. qucIIa, IIOHMMATbh, MIPUMEHSATH B
JlelicTBUTE/IbHBIE UppaLMOHAJIbHBIE CaMOCTOSITENIbHOM peun,
yucaa (13 4v) YHUCJIa, KOHEYHBIE U BOCIIPUHUMATh (cITyX03puTENbHO

OeCKOHEUHbIe /WM Ha CIyx ¢ Y4€TOM YpOBHS
JNEeCATHUYHBIE  JTPOOH. CILyXOp€4€BOIo pa3BUTHUSA
MHoxecTBO 00y4arolMXcs) U AOCTAaTOYHO BHATHO
JENCTBUTENBHBIX U €CTECTBEHHO  BOCIIPOU3BOJUTH
qHCelT; TEMaTHUYECKYIO U
JeHCTBUTENbHBIE TEPMUHOJIOTUYECKYIO  JIEKCHKY, a
qucia Kak TaK)K€ JIEKCUKY II0 OpraHu3aunuu
OeCKOHEUHbIE y4eOHOU JesTeNbHOCTH. BBIIOIHATH

NECATUYHBIE ApOOU.
Bzaumno
OJTHO3HAYHOE
COOTBETCTBUE MEXAY
MHO>KE€CTBOM
JIEHCTBUTEIIbHBIX
YUCET U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IPSAMOM.

CpaBHeHme
IEUCTBUTEIBHBIX
Yyucern,
apudMeTHIecKue
JIEUCTBUSA c
JIEMCTBUTENbHBIMU
YUCTaMHU.

[Tpubnuxénnoe
3HAYEHUE BEJIUMYUHBI,
TOYHOCTh
MPUOITNKEHUSI.

Oxkpyriienue
yucen. llpuxkuaka wu
OIICHKAa Ppe3YJbTaTOB
BBIYMCIICHHM.

(oHeTHYECKYIO 3apAIKY.
Hcnonb3oBark  NakTwibHyr  (YCTHO-
JAKTWIBHYIO  pedb) B KayecTBe

BCIIOMOTaTeIbHOTO CPEICTBA OOIICHUSI.

Ilo okonuanuu Kadxcoou yuebHOU
yemeepmu: BOCIPUHUMATh HAa CIyX U
BOCIIPOM3BOIUTh TEMATHYECKYI0 U
TEPMUHOJIOTUYECKYIO JICKCUKY
y4eOHOW  IUCIMIUIMHBI, a TaKxke
JEKCUKY MO OpraHu3anuu y4deOHOU
TEeSITeTbHOCTH.

Pa3BuBare MIpEACTaBICHUS 0
YHCclaXx: OT MHOXXECTBAa HaTypalbHBIX
qrcen bi (0] MHOKECTBa
JeMCTBUTENBHBIX YUCEI.

O3HaKOMHTECS C BO3MOXKHOCTBIO

MPEICTABIICHUS JNEHUCTBUTEIBLHOTO
yucia Kak OCCKOHEYHOU NeCSITHYHOU
npoOu,  TPUMEHSATh  JECATUYHBIE
NPUONVIKEHUsT  pPallMOHAIBHBIX U
UPPALMOHAIIBHBIX YHCET.

N3ob6paxars JICHCTBUTEIIbHBIC
qucia TOYKAMH KOOpAMHATHON
MIPSIMOM.

3anuckIBaTh, CpaBHUBATh u
YIOpsI0YNBATH JEeNCTBUTENbHBIE
qyuca.

BremonHATh, coueTas yYCTHBIE H
MMCbMEHHBIE pUEMBI,
apupmeTHyecKue NEeNCTBUS c
palMOHAIBHBIMU YHUCJIaMHU; HAXOJIUTh
3HaYeHMUsI  CTENeHe ¢  IeJbIMH
MoKa3arels MU U KOPHEH; BBIYMCIATDH
3HAUYEHUsI YUCIIOBBIX BBIPAKEHUI.




[Tomyuuth MpeJICTaBICHNE 0
3HAYMMOCTHU JIEHCTBUTENbHBIX YHCEIl B

MPAaKTUYECKOU JESITETbHOCTH
YeJI0BEeKa.

AHaIM3UpOBaTh U JENaTh BBIBOJBI
0 TOYHOCTHU IpUOIHKEHUS
JIEUCTBUTEIIBHOTO yucia npu
peuIeHuy 3a1a4.

OKpyriarTh JICACTBUTEIIbHBIC
qyucna, BBIIIOJIHATH MPUKUJIKY
pesynbrara  BBIYMCIEHUW,  OLEHKY

3HAQYEHUN YUCIIOBBIX BBIPAKECHUN.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHUSA
MaTEMAaTUKH.

YpaBHenus 7
HepPaBeHCTBA.
YpaBHeHus1 ¢ OIHOM
nepemMeHHoi (19 4)

JIuneiitnoe
ypaBHeHUE. Permenne
YpaBHEHUH,
CBOJISIIIAXCS K
JIMHEUHBIM.

KBagparnoe
ypaBHeHHe. Pemienune
YpaBHEHUH,
CBOJISIIAXCS K
KBaJIPaTHbIM.
buxBanparusie
YPaBHEHHS.

[Ipumepsr
pElIeHUs] ypaBHEHUN
TpeTbel U 4EeTBEPTON
cTeneHen
pa3oKEeHNEM Ha
MHOKHUTEIIN.

Pemenne npoOHO-
panoHaIbHBIX
YpaBHEHUM.

Pemenue
TEKCTOBBIX 3a1a4
anreOpanvecKum
METOJIOM.

OcBauBars, 3aIIOMUHATh n
MPUMEHSTh TpauuecKrue METOIbI IPU
pELICHUN YpaBHEHWI, HEPAaBEHCTB U
HUX CHCTEM.

Pacro3naBare 1enbie U ApOOHBIC
YpaBHECHUS.

Pemares nuHEHHBIE W KBaJIpaTHBIC
YpaBHEHUS, YPABHEHUS, CBOASIIUECS K
HUM, pocTenime JIpOOHO-
panuoHalIbHbIE YPABHEHUSI.

[Ipemnarath BO3MOXKHBIE CITOCOOBI
pelieHus TEKCTOBBIX 3aJad,
o0CyX/1aTb MX W pelarb TEKCTOBHIE
3a/1aud pa3HbIMU CIIOCOOAMH.

3HAKOMUTHCSI ¢ UCTOPUEH Pa3BUTHUSA
MaTeMaTuKH.

YpaBHeHust "
HepaBeHCTBA.
Cucrembl
ypaBHeHuii (19 1)

JInneinoe
YpaBHEHUE C JBYMs
MIEPEMEHHBIMU U €TO
rpaduk.

Cucrema TIBYX
JIMHEMHBIX
YPAaBHEHUU C JByMs
IIEPEMEHHBIMU U €€
pewenue. Pemenue
cUCTEM IBYX
YPAaBHEHUH, OJHO W3
KOTOPBIX JINHEHWHOE, a
JIpyroe — BTOpOH

OcBauBarh M TPUMEHATH NPUEMBI
pELIEHNs CUCTEMBI ABYX JIMHEHHBIX
yYpaBHEHUU C JIByMsI NEPEMEHHBIMU U
CUCTEMBI JIByX YPaBHEHHUH, B KOTOPBIX
OJHO  ypaBHEHHE HE  SBIsETCA
JIMHEWHBIM.

Hcnonb3oBarh  (yHKIMOHAIBHO-
rpadguyeckue MperCTaBICHUS IS
pELIEHNs U MCCIEN0BaHUS ypaBHEHUIN
U CUCTEM.

AHanu3upoBaTh  TEKCThl  3ajJad,
pemiarb nux anreOpandecKkum
CIoco0OM: MEPEeXOauTh OT CIOBECHOU




CTEIEHHU. (GbOpMYIHpPOBKM  YCIOBUSA 3aaud K
I'padmueckas anreOpavyecko  Moaenu  MyTéM
MHTEpIIpETALNS COCTaBJICHUSI CUCTEMBI YPaBHEHMIA;
CHUCTEMbl YpaBHEHHI pemarb COCTaB JIGHHYIO CHCTEMY
c IBYMS yYpaBHEHUH; WHTEPIPETUPOBATH

[IEPEMEHHBIMM. pe3yJbTar.
3HAKOMUTHCSI C UCTOPUEH pa3BUTHUSA

MaTeMaTHKHU.

YpaBHeHust H YucaoBwie Yurarh, 3amuCBIBaTh, IIOHUMATh,
HepaBeHCTBA. HEpPaBEHCTBA M UX UHTEPIPETUPOBATH HEPaBEHCTBA;
HepasencrBa (214) CBOMCTBA. HCIIOJIb30BaTh CHUMBOJIUKY u

Jluneitnbie TEPMUHOJIOTHIO.
HEPaBEHCTBA C OJHOMU BelinonsaTe npeoOpa3oBaHus
IIEPEMEHHON U HUX HEPaBEHCTB, UCIONb30BaTh  JUId
pelieHue. npeoOpa3oBaHusl CBOWCTBA UYHCIOBBIX
Cucremsl HEPaBEHCTB.
JIMHENHBIX Pacno3naBarb JIMHEWHbIE u

HEPABEHCTB C OJIHOU
MEPEMEHHON H©  HUX
penieHue.
KBanparnbie
HEpPaBEHCTBA H UX
penieHue.
I'padmueckas
WHTEpIpeTaius
HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMS

KBaJ[paTHbIC HEPABEHCTBA.

Pemary nuHEliHBIE HEPaBEHCTBA,
CHUCTEMbl  JIMHEHHBIX  HEPABEHCTB,
CHUCTEMbl HEPABEHCTB, BKJIIOYAIOIIUX
KBaJpaTHOE HEPABEHCTBO, W pelIaTh
UX; 00CYXKJaTh MOTy4YEHHBIE PEIICHUS.

N300pakars pernieHue HepaBEeHCTBA
U CHCTEMBl HEPAaBEHCTB HA YHMCIOBOM
NpsSIMOM, 3alUChIBaTh  PEIICHUE C
ITIOMOIIIbI0 CHMBOJIOB.

IIEPEMEHHBIMH. Pemare kBagpaTHblE HEpPaBEHCTBA,
HCIIONB3YS rpaguyeckue
IIPEICTaBICHHUS.
OcBauBarb u MPUMEHSITD
HEPaBEHCTBA npu peleHnn
pa3IM4YHBIX 3a4a4, B TOM 4HCIE
MIPaKTUKO-OPUEHTHPOBAHHBIX.
@Oyuknum (21 9) KBanparnunas PacnosnaBarb BHIBI HM3y4aeMbIX
byHkuus, e€ rpapuk (byHKIM; WJUTFOCTPUPOBATh
" CBOMCTBA. CXEMaTHYECKH, OOBSCHATH
[Tapaboua, pacroyloXeHne Ha  KOOPIAMHATHON
KOOPJIMHAThI IUIOCKOCTH TpadukoB (QyHKUMH BUAa:
BEPILMHBI 1apadobl, y=kx,y=kx+b,y=sy=,y=y=
0Ch CUMMETPUHU X, Y = B 3aBUCUMOCTH OT 3HAu€HUI
napaloJbl. KOO(QUIIMEHTOB;  OMMCHIBAaTh  UX
Crenennsle CBOMCTBA.
byHKIIH C Pacno3naBarb KBaJIpaTUYHYIO
HaTypaJbHBIMU ¢byHKIUIO IO hopMyIIe.
MoKasareysiMu 2 u 3, ITpuBoauTh IPUMEpBI
ux rpaduxu u KBaJIpaTUYHBIX  3aBUCUMOCTEH W3
CBONCTBA. peanbHON KU3HU, ¢bu3uKwy,
I'paduxu TE€OMETPHH.
bynkuit: y = kx, y = BrisaBiaTh " 00001maTh

kx+b,y=y=,y=,
y:X,y:.

0COOEHHOCTH Tpaduka KBaJpaTUYHOU
byHkmu y = + bx + C.




Ctpouth u n300pakarh
CXEeMaTU4eCKH rpaduku
KBaJIpaTHYHBIX (DYHKIMHA, 3aTaHHBIX
dbopmynamu Bugay =a,y=a+q,y =
a(x +,y=athx +c.

AHanu3upoBaTb U MPUMEHSTH
CBOWCTBA M3YYEHHBIX (PYHKIMNA I MX
MOCTPOEHHS, B TOM YHUCIIE C TIOMOIIBIO

U (POBBIX PECYPCOB.

YucsioBble [TonsaTue OcBauBarp u MPUMEHSTh
MOCJIe0BATEIbHOCTH YHUCJIOBOM WHJCKCHBIE 0003HaYeHHUsS, CTPOUTH
(21 9) MOCJIEA0BAaTEIbHOCTH. peueBsie BBICKA3bIBaHUS c

3anganue HCIIOJIb30BaHUEM TEPMUHOJIOTHUH,
MOCJIEI0OBATEIbHOCTH CBSI3aHHOM c MOHSITUEM
PEKYppEHTHOM MOCJIE10BAaTENbHOCTH.
dbopmymnoit u AHanmuzupoBath  (GopMynlny — n-TO
dbopmynoit n-ro YyjleHa  MOCJIEJOBAaTeIbHOCTH  WJIU
YJIeHa. PEKYPPEHTHYIO (hOPMYIY U BEIYHCIISATH

Apudmernueckas YJIEHBI MOCJIE0BATENbHOCTEM,
U TeoMeTpuYecKas 3aJIaHHBIX dTHMH (HOpMyTIaMHu.
IIPOrPECCHUMN. YcranaBiaMBaTh 3aKOHOMEPHOCTH B

@opMyIbl 7-T0 4ICHA
apumeTuyeckoi  H
reOMETPUYECKOMN
MPOTPECCUN, CYMMBI
MIEPBBIX 71 YIICHOB.

N3obpaxenue
YJICHOB
apupMeTUIecKon U
rE€OMETPUYECKON
MPOTPECCUN TOUKAMH
Ha KOOpPAMHATHON
TJIOCKOCTH.

JIunenHbI u
JKCIIOHEHIIMAJIbHBIN
pOCT.

CnoxHble
MPOLEHTHI.

NOCTPOCHUHM  TIOCIIEAOBATEIBHOCTH,
€CJIM BBINHMCAHBI IEPBbIE HECKOIBKO €€
YJICHOB.

Pacnio3naBarh apumMeTHUECKYIO0 U
TEOMETPUYECKYI0 TPOrPECCUU  TPHU
pa3HBIX crloco0ax 3aJaHusl.

Pemiarp 3aaum ¢ MCHOIB30BAHUEM
(dbopMyn n-ro ujaeHa apupmeTHuyecKou

U TEOMETPUUYECKOW  IPOTpEeCCHH,
CYMMEI IIEPBBIX # YWICHOB.
N3ob6paxars YJIEHBI
MOCJIEIOBATEILHOCTH  TOYKaMH  Ha
KOOPJIMHATHOM MJIOCKOCTH.
Paccmarpusars MIPUMEPHI

MIPOLIECCOB M SIBICHUI W3 pPEaTbHON
KU3HU, WITIOCTPUPYIOINE U3MEHEHUE
B apu(MeTHYEeCKOH MpOrpeccuu, B
TeOMETPUYECKON IIPOrPECCHH;
n300paxarpb COOTBETCTBYIOLIHE
3aBHCUMOCTHU TpapHUUECKU.

Pemrare 3amaun, CBS3aHHBIE C
YHMCJIOBBIMU IIOCJIEZJOBATEILHOCTSIMH,
B TOM 4YHCIIE 33Jaud U3 peaJbHOMI
KU3HU C HCIOJIb30BaHUEM LH(PPOBBIX
TEXHOJOTHHA (ANMIEKTPOHHBIX TaOMuII,
rpaduyeckoro KaJbKyIsToOpa U T.I1.).

Pemare 3amaunm  Ha  CIIOXKHBIE
MPOLIEHTHl, B TOM YHCIE 33Ja4d U3
peanbHON IIPAKTUKHU (c
HCIIOJIb30BAaHUEM KaJbKYIIATOPA).

3HAKOMUTHCS C UCTOPUEN Pa3BUTHS




MaTEMaTHKH.

IloBTOpEHHeE, Yucna U Bocnpunumare  (CIyXO3pHUTEIBHO
00001menue, BBIUKCIICHUS (3aIUCh, W/WIM Ha CIyX C Y4€TOM YpOBHS
CHCTEeMATU3AIUA CpaBHEHHUE, AECUCTBUS CILyXOp€4€BOIo pa3BUTHS
3HAHUI (22 1) C JIEUCTBUTEJIbHBIMU 00yJaronuxcs) u ONIEPUPOBATh

quCclaMH, 4HCIIOBas CIIENYIOIUMU MOHSATUSAMU:
npsiMasi;  MPOLEHTHI, MHOECTBO, ITOIMHOXECTBO,
OTHOIIEHUS, orepanuu Haj MHOXECTBaMH.
MIPONOPLUHY; Hcnons3oBarh rpaduueckoe
OKpYIJIEHHE, IIpEJICTaBICHUE MHOKECTB JUISL
MpUOIMKEHUE, ONMCAHUSA pPEAIbHBIX IIPOLECCOB U
OIICHKA; pelieHue SIBIICHWM, IpU pEUIeHUU 3a7ad U3
TEKCTOBBIX 3aj1a4 JIPYTUX Y4€OHBIX IPEIMETOB.
apupMeTHIeCKUM AKTyanu3upoBaTb TEPMHHOJIOTHIO
crocobom). U OCHOBHBIE JEHCTBUSI, CBS3aHHBIE C
YUCJIAMMU: HaTypajabHOE YUCIIO,
IIPOCTOE M COCTAaBHOE  YHCIIA,
JEIUMOCTh  HAaTypaJIbHBIX  YHCEll,
OpU3HAKU JIEIMMOCTH, LEJN0e YHCIIO,
MOIy/lb YHCIa, OOBIKHOBEHHAs W
NeCATUYHAS JpOoOH, CTAaHAAPTHBIA BUI
yucia, apupMeTUYeCKU KBaIpaTHBIN
KOpPEHb.

Ilpeomemmnuie pezynomamot yueonoz2o Kypca «I'eomempusy

7 KJIACC

Havanbnabie nonsatus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroil. Buabl
yroB. BeprukainbHble W cMexHble yIvibl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapaninenbHOCTh U NEPNEHAUKYISIPHOCTD IIPSMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETPUHU.
[Ipumepsl CUMMETPUH B OKPYKAFOIIEM MUPE.

OCHOBHBIE IOCTPOCHUS C TOMOILBIO IUPKYJIS U JIMHEHKH.

Tpeyronpuuk.  BeicoTra,  Memuana,  OHCCEKTpuca, WX  CBOMCTBa.
PaBHOOepeHHBIT ¥ PaBHOCTOPOHHUW  TpEyroibHUKU.  HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa W TmNpuU3HAKU pPaBHOOEAPEHHOTO TpeyroidbHuKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKU NapasuIeNIbHBIX TpsMbIX. CyMMa yIJIOB TPEYrOJIbHHUKA.
BHemninue ymisl TpeyrojbHHUKA.

[IpssmoyronbHbIi  TpeyroibHUK. (CBONCTBO MEAUAHBI  MOPSIMOYTOJIBHOTO
TPEYyrOJAbHHMKA, IpPOBEAEHHOM K  rumore”Hyse. IlpusHaku  paBeHCTBa
MPSMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpsIMOYTONBHBIN TPEYTOIbHUK C YyIIIOM B 30.

HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OOJIbILIEM yTiie U OOJbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYISP U HAKIIOHHAS.

I'eomerpruueckoe mecto ToYek. buccekrpuca ymia W CEpeAUHHBIN
MEPIIEHINUKYIISIP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOYEK.




OkpyXHOCTb W KpyI, XopJa M JHaMeTp, HMX CBoWcTBa. B3auMmHoe
PacIoiIoKEeHUE OKPYKHOCTHU U npsiMoil. KacarenbHast U ceKyias K OKpy>KHOCTH.
OKpyXHOCTb, BIHCAaHHAas B Yroj. BrnucaHHas W oONMCaHHAas OKPYXHOCTH
TPEYroJIbHUKA.

8 KJIACC

YeroipéxyronbHuku. [lapamienorpamMmm, €ro npu3Haku U cBoMcTBa. YacTHbIe
clly4ad TapajieorpaMMoB (IIPSIMOYTOJIbHUK, poMO, KBajpar), UX MPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKas Tpamenus, €€ CBOWCTBA U IPU3HAKHU.
[IpsiMoyTroJibHAs Tpamneuus.

Meron ynBoenust MequaHnsbl. LleHTpanbHass CMMMETpHS.

Teopema @aneca u TeopemMa O MNPONOPLHUOHANBHBIX OTpe3kax. CpenHue
JIMHUU TPEYTOJIbHUKA U Tparneuuu. LIeHTp Macc TpeyrojibHUKA.

[Tonobue TpeyronbHUKOB, Kodpduiment mnomodus. [lpusnaku mnomoOus
TpeyroiabHUKOB. [I[puMeHeHne mogo0us mpyu pelieHur IPAKTUIECKUX 3a/1au.

CaoiicTBa MIomaaeil reoMmerpudeckux Guryp. PopMynsl Jjs TIIOMIATU
TpEeyroibHUKa, MapajuiesorpaMmma, pomOa u Tpanenuu. OTHOIIEHHE TUIONIaIeH
MOJIOOHBIX GUTYP.

Brruncnenne miomaneid TpeyroJbHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYATON
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa npu pemenun
IIPAKTUYECKUX 3a/1a4.



9 KJIACC

CHHYyC, KOCHMHYC, TaHI'€HC OCTPOIO YIla IPSIMOYTOJIBHOIO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuyeckue (yHKIMU
yri10B B 30, 45 u 60.

BnucaHHbIe M [IEHTPAJIBHBIE YIIIBI, YTOJ MEXAY KacaTeJIbHOM U XOPIOH. YIIIbI
MEXIYy XOpJaMU M CEeKylUIMMHU. BrimcaHHbBIE M ONMCaHHBIE YETHIPEXYTOJBHUKH.
B3aumnoe pacnonoxeHnue AByx okpyxHocted. Kacanue oxpyxnocreit. OOmme
KacareJabHBIE K IBYM OKPYKHOCTSIM.

Cunyc, kocuHyc, TaHrenc ymioB or 0 gmo 180. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYJIBI IPUBEICHUS.

Pemenue tpeyronsHukoB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. Pemienue
IIPAaKTUYECKUX 3aJa4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB.

[IpeoOpa3zoBanue nogoous. [lonodbue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0O IIPpOU3BENEHUM OTPE3KOB XOpA, TEOPEMBI O IIPOU3BEICHUU
OTPE3KOB CEKYIIHUX, TEOpEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, JanuHa  (MOOydab) — BEKTOpa,  COHANpPABICHHBIE  BEKTOPBI,
IPOTUBOIOJIOKHO ~ HANpPaBICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEPALlMM HAJl BEKTOpaMH. Pa3nmokeHne BeKTopa 1o AByM
HEKOJUIMHEapHbIM BekTopaMm. Koopamuarel Bexkropa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JJIs1 HAXOKIAEHUS AJIMH U YTIIOB.

10 KJIACC

JIekapTOBBI KOOPJAMHATHI HA TUIOCKOCTH. YPAaBHEHUS NMPSAMOU U OKPY>KHOCTH B
KOOPJAMHATAX, EPECEUCHUE OKPYKHOCTEH M NpsIMbIX. MeTo] KOOpAUHAT U €ro
IPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKM. J[TMHA OKpYKHOCTH. [ pagycHas u pagnaHHas
Mepa yIja, BBIUHUCICHUE JJIMH OyT OKpyxXHOcTeh. [lmomane kpyra, cekrtopa,
CErMEHTA.

JIBUKEHUSI TUIOCKOCTM M BHYTPEHHHUE CUMMETpuu (Guryp (diaemMeHTapHbIe
npencrasnenus). [lapannensusiii nepenoc. IloBopor.

Temarnueckoe IUJIAHUPOBAHWE IO TEOMETPUM IMPEACTABIECHO II0 ToJlaMm
oOyuenus (7—10 xmaccsr).

OcHOBHBIE BUJIBI JCSITEIBHOCTH OO0YYAIONMUXCS TIEPEUUCIICHBI P U3YUYEHUU
KOKJIOM TEMbl M HAMpAaBICHbl HA JOCTHUKEHUE IUJIAHUPYEMbBIX pPE3yJIbTaTOB
oOyuenus. IlepedueHb BHIIOB JEATEIBHOCTH MOXET OBITh PACIIUPEH WA
COKpaméH — ¢ Yyd4éTOM BO3MOXXHOCTEH U OTpaHWYCHHUN OOyYaromuxcs,
0OYyCIIOBJICHHBIX CTPYKTYpOU HapyIICHUS MPU MAaTOJIOTHUHU CITyXa.

7 KIIACC

OO6m1ee KOMIECTBO YacoB — 68 4acos.

Tembl OcHoBHOE OcHOBHEBIE BUIBI 1eATEJILHOCTH
(TemMmaTuuyeckme cojiep:kaHue 00y4JarommXxcs
0JIOKH/MOYJIN)




IIpocreiimme
reoMeTpu4ecKue
¢urypsr um wux
cBOliCcTBA.
HN3mepenue
reoMeTpH4YecKuX
BejnunH (14 4)

[Ipocreitmme
reoMeTpudecKre
OOBEKTHI: TOYKH,
MpsiMble, JIy4d U YIJIBI,
MHOTOYTOJIbHUK,
JIOMaHasl.

CwmexHbie u
BEPTHUKAJIbHBIE YITIbI.

Pabora c
MPOCTEUIIMMU
YepTEKaAMU.

N3mepenue
JUHENHBIX U YIJIOBBIX
BEJIMYMH, BBIYHCIICHUE
OTPE3KOB U YITIOB.

Ilepumerp U
IUIOLIAAb dburyp,
COCTAaBJIEHHBIX u3
MPSIMOYTOJIbHUKOB.

B meuenue yuebnoco 2ooa: moHuMars,
MPUMEHSATh B CAMOCTOSITEIILHOW peuw,
BOCIPUHUMATH (CIYXO3PUTEIBHO W/WIIH
Ha CJIyX C YYETOM YPOBHS CIIyXOPEUEBOTO
pa3BUTHS OOYYaIOUIMXCS) U JIOCTATOYHO
BHSITHO M €CTECTBCHHO BOCIPOHM3BOIMTH
TEMAaTHYECKYI0 M TEPMHUHOJIOTUYECKYIO
JEKCUKY, a  TaKkKe JIEKCUKYy IO
OpraHu3any y4eOHOW JEATEIbHOCTH.

BbimonHATe  (OHETHYECKYIO  3apsilIKY.
Wcnonp3oBarb  nakTWiIbHY®O  (YCTHO-
JAKTWIBbHYIO peub) B KauecTBe

BCIIOMOT'aTEJIEHOTO CPEJICTBA OOIICHUSL.

Ilo  oxonuwanuu xadxcoou  yueOHOU
yemeepmu: BOCIPUHUMATh HAa CIyX U
BOCIIPOU3BOIUTh  TEMaTHYECKYIO u
TEPMUHOJIOTMYECKYIO JICKCHKY Y4eOHOM
TUCIUIUIMHBI, A TaKXe JIGKCUKY II0
OpraHu3aIy yueOHOH eI TeTbHOCTH.

dopMyITUpOBaTh OCHOBHBIC TTOHITHS U

OIPEIEICHUS.

PacnioznaBarb U3Y4YCHHBIC
reoMeTpuueckue (hUrypsl, ONMPeaesiTh ux
B3aMMHOE  PACIIOJIO)KEHUE, BBINOIHATD

YepTEX N0 YCIOBUIO 3aa4H.
IIpoBonuTh MpOCTEHIINE MOCTPOCHHUS
C IOMOUIBIO LIUPKYJIS U JIMHENKH.

W3mepATs JIUMHEHHBIE U YIJIOBBIE
BEJINYUHBI reOMETPUYECKUX u
NPaKTUYECKUX OOBEKTOB.

Omnpenenats «Ha IIas3»  pa3Mepsl

peanbHBIX OOBEKTOB, MPOBOIUTH TPpyOyIO
OLICHKY UX pa3MepoB.

Pemarp 3amaun Ha BBIYMCIECHUE JUIMH
OTPE3KOB U BEJIMYMH YIVIOB.

Pemars 3a7auM Ha B3aMMHOC
pacIooKeHUue FreOMETPUUECKUX (UTYD.

[IpoBonuTh KiIaccu(UKALNMIO YIJIOB,
BBIYKCIIATh  JIMHEHMHBIE UM YIVIOBBIE
BEJIMYMHBI, MPOBOJUTH HEOOXOAMMBIE
JI0Ka3aTeIbHbIE PACCYKICHUS.

3HAKOMHUTBCSI C HCTOPUEW pa3BUTHSA

TE€OMETPHUH.
TpeyroabHuk ITonsiTue 0 paBHBIX Pacnio3naBarb napbl paBHBIX

U (22 4) TpeyroJIbHUKax U TPEYTroJbHUKOB Ha TOTOBBIX UepTexkax (c
IIEpBUYHBIE yYKa3aHUEM IPHU3HAKOB).
MIpeICTaBICHUS 0 BeBomute  crnenctBusi  (paBEHCTB
paBHBIX COOTBETCTBYIOLINX 3IIEMEHTOB) u3
(KOHTPYIHTHBIX) PaBEHCTB TPEYTOJIBHHUKOB.
¢burypax. Tpu dopmynupoBarhb OIpeACIEHUS:
MIPpU3HAKA  PaBEHCTBA OCTPOYTOJILHOTO, TYIIOYTOJIBHOTO,
TPEYTOJbHUKOB. IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,




[Ipu3znaku
paBeHCTBa
MIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO  MenuaHsbl
IIPSIMOYTOJIBHOTO
TPEYTOJbHUKA.

PaBHOOGepeHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJbHUKH.
[Ipu3naku u cBOMCTBa
paBHOOEAPEHHOTO
TPEYTOJbHUKA.

IIpotuB  OosblIei
CTOPOHBI
TPEYTOJbHUKA  JIEKUT
OOJBIINN yTOI.

IIpocreitmme
HEPAaBEHCTBA B
rEOMETPUH.

Hepagenctso
TPEYTOJbHUKA.
HepagenctBo
JIOMaHOM.

IIpssMOyronbHBIN
TPEYTOJBHUK C YIVIOM
B 30.

IlepBble MOHATHSA O

PaBHOCTOPOHHETO TPEYTOJIbHUKOB;
OHMCCEKTPUCHI, BBICOTHI, MeIMaHbI
TPEYroJIbHUKA, CEpPEeIMHHOTO
NEPIeHIUKYIsIpa OTpe3Ka; IepumMerpa
TPEYrOJIbHUKA.

dopMynupoBaTh CBOICTBA U MPU3HAKU
PaBHOOEPEHHOTO TPEYTOIbHHKA.
CrTpouTh yepTexH, peliaTh 3aladd c

HOMOIIIBIO HAXOXKJICHUS PaBHBIX
TPEYTrOJIbHHUKOB.

[IpuMeHSATH  NPU3HAKKM  PAaBEHCTBA
MPSIMOYTOJIBHBIX ~ TPEYTOJIbHUKOB B
3ajaJax.

Hcnonb3oBarh  1UGpPOBBIE  PeCypCHl
IUIS MCCIICIOBAHUSI CBOMCTB HM3Y4aeMbIX
¢buryp.

3HAKOMHUTBCSI C KCTOpUEH pa3BUTHS
TEOMETPHH.

JI0Ka3aTeNbCTBAX B
TE€OMETPHH.

IMapanaeasH [TapamiensHbIe PopMyIupOBaThH MIOHSTHE
ble npsimMble, IpsiIMbIE, UX CBOMCTBA, NapajuleJIbHBIX ~ NPAMBIX,  HAXOAWTh
cymMmMa YIJIOB IIaTerit MIOCTYJIaT IIPAKTUYECKHUE TPUMEPHI.

TPEyroJbHUKAa EBxnuna. Hakpect N3yuars CBOMCTBA YIJIOB,

(14 v) JIeXalue, 00pa30BaHHBIX pu [epeCceYeHU
COOTBETCTBEHHbIE U MapajijIeNIbHbIX IPSIMBIX CEKYIIEeH.
OJHOCTOPOHHHUE  YIJIBI ITpoBonnTh JI0Ka3aTeIbCTBa

(oOpa3zoBaHHBIE  TIpH
IIEPECEUCHUN
napaiebHbIX
MIPSIMBIX CEeKyIIeN).
[Ipn3nHak
napayieIbHOCTH
MIPSIMBIX qyepes
PaBEHCTBO PACCTOSHUI

oT TOYEK OJIHOM
psIMOM 10  BTOpOM
MIPSIMOM.

CymmMma YIJIOB
TPEYTOJbHUKA u
MHOTOYTOJIbHUKA.

Buemnue YIJIBI

MapajyIeIbHOCTH  JIByX  MPSAMBIX €
IOMOIIbIO  YIVIOB, OOpa30BaHHBIX MpHU

MIEPECEYEHUN JTUX TMPSMBIX TPETbEH
MIPSIMOM.
Brraucnsars CYMMY YIJIOB

TPEYroJbHUKA U MHOTOYT'OJIbHUKA.

Haxogute uucnoBsle U OyKBEHHBIE
3HaUEHUs YIIOB B TI'EOMETPUYECKHUX
3aJa4aX C HCIOIb30BAHUEM TEOPEM O
CyMM€ YIJIOB TPEYroJbHUKA W MHOIO-
YTOJIbHUKA.

3HAKOMHUTBCSI C HCTOPUEW pa3BUTHUSA
TEOMETPUHU.




TPEYToJbHUKA.

OxkpyxHOCTH
U KPYL.
l'eomeTpuueckue
nocrpoenust (14

4)

OKpyXHOCTb,
XOpABl W JIMAMETPHI,
ux CBOIMCTBA.
Kacarenpuas K
OKPYXHOCTH.
OKpYyXHOCTb,
BMNHCaHHAs B  YroJ.

dopmynupoBarh OIpeAeIECHUs:
OKPYXHOCTH, XOpIbl, JuMaMeTrpa H
KacaTeJIbHOM K OKpYyXHOCTH. M3ydars nx
CBOMCTBA, NPU3HAKH, CTPOUTH YEPTEXKH.

HccnenoBark, B TOM 4MCIIE UCHOJB3YA
mu(dpoBbIE  PECYpCHI: OKPYKHOCTb,
BIIUCAHHYIO B YIOJ; LIEHTP OKPYKHOCTH,

[Tonstue o I'MT, BIIMCAHHOW B YTroJI; PAaBEHCTBO OTPE3KOB
MIPUMEHEHHE B KacaTeJIbHbIX.
3agadax. buccekrpuca Ucnonp3oBate meton I'MT s
u CepeIMHHBIN JI0OKa3aTeabCTBA TEOPEM O MEPECEUYECHUU
NEPHEHIUKYISp  Kak OMCCEeKTpPHUC YIJIOB TpPEYroJIbHUKA U
reOMETPUYECKHE CEpEeINHHBIX MEePIEHANKYISPOB K
MecTa TOYEK. CTOPOHAM TpEYrOJIbHUKa C IIOMOILBIO
OKpyXHOCTB, I'MT.
OINMCaHHAas OKOJIO OBnazeBarbh MOHATUSIMH BIUCAHHON U
TPEYroJbHUKA. OMMCAHHON OKPYXHOCTEH TPEyroJbHUKA,
Bnucannas B HaXOJUTh LIECHTPBI 3THUX OKPY>KHOCTEH.
TPEYrOJIbHUK Pematb  OCHOBHBIE  3ajauM  Ha
OKPYXHOCTb. INOCTPOCHHUE: YINIA, PAaBHOIO JAHHOMY;
[Ipocreiimme CEpEIMHHOTO TEPIEHAUKYISAPAa NaHHOTO
3a/1a4u Ha OTpe3Ka; MpsIMOM, NPOXOIALIEH dYepe3
IIOCTPOEHHUE. JAHHYI0 TOYKY W TEpPHEHAUKYISIPHON
JAHHOU MPSIMOM; OUCCEKTPHUCHl JAHHOTO
yIila; TPEYrOJIbHUKOB IO  Pa3jIU4HbIM
3JIEMEHTaM.
3HAKOMHUTBCSI C MCTOpPUEH pa3BUTHS
TE€OMETPHUH.
O06o0menune n IToBTOpEHUME u Pemares 3amaum  Ha  TOBTOpEHHME,
CHCTEMATU3AIUA 0000111€eHuEe OCHOBHBIX WUTIOCTPUPYIOIINE CBA3U MEXIY
H3Y4YEeHHOI0 MOHATUA W METOJO0B pa3IMYHBIMU YaCTSIMHU Kypca.

marepuaJa (4 4)

Kypca 7 Kiacca.




8 KJIACC

OO0111e€ KOITMYECTBO YacoB — 68 4acos.

Tembl OcHoBHoe OcHoBHEIE BHBI 1eSITeJILHOCTH
(TeMaTHYeCKHE cojiepKaHue 00y4arommxcs
0JIOKM/MOYJIH)

YeTpIpéXyroibHu [Tapannenorpamm, B meuenue  yuebnoco  2oda:
Kk (15 9) €ro  IpU3HAKU U IIOHUMATh, MPUMEHSTh B
ceoicTtBa. YacTHble CaMOCTOSITEIIbHOU peun,

cily4yau BOCIIPUHUMATh (cityx03puTenbHO

napaJjiesiorpaMmMoB /WA Ha CIyX C Yy4€TOM YpOBHS

(IpsSIMOYTOJIBHUK, CITyXOpE4eBOTO pa3BUTHSA

pom0O, KBaapar), HuX 00y4JarImMXCcs) U JOCTaTOYHO BHSATHO

MIPU3HAKH u U €CTECTBEHHO  BOCIPOU3BOAMTH

cBoiictBa. Tpameuus. TEMaTHUYECKYI0 U TEPMUHOJIOTHYECKYIO

PaBHOOOKas u JEKCUKY, a TakKXe JIeKCUKY IO

MPSIMOYTOJbHAS OpraHu3aluy y4eOHOU IesTeNbHOCTH.

TpArCIHH. BEIOTHATE (OHETHUECCKYIO 3apsIKY.

VYnBoenue Hcnonp30BaTh  AakTHIBHYIO  (YCTHO-

MeMaHBbI. JAKTWIBHYIO  pe4b) B  KadecTBe

LlenTpanpHas BCIIOMOT'aTEJIFHOTO CPEJICTBA OOIICHHSI.

CUMMETpPHS. Ilo oxonuanuu Kadxcoou y4ebHou

yemeepmu. BOCIHPHUHUMATL HA CIIYX H

BOCIIPOM3BOAUTH  TEMATUYECKYI0 H
TEPMUHOJIOTHYECKYIO JIEKCUKY
yueOHOM  TUCHUIUIMHBI, a  TakKkKe

JIEKCUKY TIO0 OpraHu3aiuu y4eOHOH
JESITEIbHOCTH.

MN3o0paxkarb W HaXOAWTh  Ha
yeprexkax YEThIPEXYTOJIbHUKU pPa3HbIX
BUJIOB M UX DJIEMEHTHI.

dopMynupoBarb OIIPENICIICHUA:
napajuiesiorpaMma, IpsMOYTOJIbHHKA,
pomOa, KBaJpara, Tpanemnuu,
paBHOOOKOM Tparneuuy,

IIPSAAMOYTOJIBHOW Tpanenuu.
Jloka3bIBaTh M UCIOJIB30BATH IIPU

pelIeHny 3a7ad IPU3HAKU U CBOMCTBA!

napajuieJorpaMmma, IpsMOYTOJIbHHKA,

pomba, KBaJpara, TpamnenuH,

paBHOOOKOM Tparneuuy,

NPSIMOYTOJIBHOM Tparenuy.
[IpumenaTh METOJ YABOECHUS

MEMAHbI TPEYTOJIbHUKA.
Ucnonp3oBath 1u(ppoBbIE pECYpPCHI
JUISL HCCIIEJOBAHHUS CBOICTB
M3y4aeMbIX (HUTyp.
3HAKOMMTBCSI C UCTOPUEN pa3BUTHSA
TE€OMETPUH.

Teopema dageca
U TeopeMa 0
NPONOPUHMOHAJIBHBIX

Teopema @aneca u
Teopema 0
MIPOMOPIHOHAIBHBIX

HpOBOI[I/ITL MMOCTPOCHUA C
MNOMOIIbIKO HUPKYIIAd U JIMHEUKH C
HCITIOJIb30BAHUEC TCOPEMBEI daneca u




oTpe3Kax, Mmopo0HbIe OTpE3Kax. TEOPEMBI O  MPONOPUHOHAIBHBIX
TpeyrojibHuku (20 Cpennsis  nuHUA OTpE3Kax, CTPOUTH YeTBEPTHIN
4) TpEyroJIbHUKaA. IIPONOPLUUOHAIBHBINA OTPE30K.
Tpaneuus, eé [IpoBOoauTE AOKa3aTENBCTBO TOTO,
CpEeIHssl INHUA. 4TO MeUaHbI TpEyrojibHUKA
[IponopunonansH MIEPECEKAOTC B OJHOM TOYKE, U
ble OTPE3KH, HaxOJWTh CBSI3b C IIEHTPOM Macc,
MIOCTPOECHUE HaxOJWTh OTHOILIEHHE, B KOTOPOM
4eTBEPTOTO MEIMAaHbl  JENATCS ~ TOYKOM — HX
MPONOPLUHOHATBHOTO IepeceyeHusl.
OTpe3Ka. HaxoauThk mogo0OHbIe TPEYTrONbHUKH
CaoiicTBa I1IEHTpa Ha TOTOBBIX YepTeXax C YKa3aHHEM
Macc B TPEYTOJIbHUKE. COOTBETCTBYIOIIHX IIPU3HAKOB
[Tono6ubIE noxoous.
TpeyroiabHuku. Tpu Pemare 3amaun Ha 1OAOOHBIE
MpU3HAKa  MOI00Us TPEYrOJIbHUKHI c MTOMOIIBIO
TPEYrOJIbHUKOB. CaMOCTOSITEIIBHOTO MIOCTPOECHUS
[IpakTnueckoe YepTexel M HAXOXKICHUS MOT0OHBIX
MIPUMEHEHUE. TPEYrOJIbHUKOB.
[IpoBoguTe  1OKa3arenbcTBa  C
MCIIOJIb30BaHUEM MPU3HAKOB MOI00MUS.
Jloka3pIBaTh TPH MPU3HAKA TO100US
TPEYrOJIbLHUKOB.
[IpuMeHATh TOJIyYeHHBIE 3HAHUS
P PELICHUHU TEOMETPUYECKUX ¢
MPaKTUYECKUX 3a1ad.
3HAKOMUTBCSI C UCTOPUEH PaA3BUTHUS
re€OMETPHH.

Ilnomann. ITonsarue 00 OsazeBars MEPBUYHBIMU
Haxoxnenne o0rmeit TEOPUH MpeICTaBIeHUuIMH 00 oO0IIe Teopuu
IJI01A e H IIJIOIAIH. wiomanau  (Mepel), (HOpPMYyIHpPOBAThH
TPEYroJbHUKOB H DopMyib JUTSt CBOMCTBAa IUIOHIAAM, BBICHATH HX
MHOI0YTO0JIbHBIX MJI01La 1 HaIVISIHBIN CMBICTT.
¢uryp. Ilnomagmu TpPEyroJIbHUKA, BeiBogute  Qopmynbl  muIOmIaAM
Nnox00HBIX puryp napaiesorpaMmma. napaienorpamma, TpEeyrojbHUKa,

(17 u) OTtHoteHne Tpanenuu w3  (HOpPMYNBl  IJIOMIATN

rJIomaaen MPsIMOYTOJIbHHKA (KBaJpara).
TPEYTOIHLHUKOB c BeiBogute  Qopmynbl  muIOmIaaM

0o0IIMM OCHOBaHUEM
HJIM 00111eli BBICOTOM.
Brraucnenue
IUIOIIAAE CJIOKHEBIX
buryp yepes
pa3OueHue Ha 4YacTu
U TOCTPOCHHE.
[Tnomanu  ¢uryp
Ha KJIeT4aTroi Oymare.
IImomann
MOAOOHBIX
Brraucnenue
Iomaaeii. 3amadau ¢
MPAKTHYECKUM

buryp.

BBIMYKJIOTO YETHIPEXYTOJIBHUKA 4Yepe3
JMaroHaJId ¥ YroJl MEX1y HUMH.
Haxonute ioniaan buryp,
n300paXEHHBIX Ha KileT4aToi Oymare,
WCIIOJIb30BaTh pa3OMeHHe Ha 4YacTH |

JOCTPOEHUE.
Pazbuparp IPUMEPHI
UCTIOJIb30BaHUS BCIIOMOTaTeIbHOM
TUTOIITATH TUTst pemeHHs
reoOMeTPUYECKUX 3a/1ad.
Haxomute miomamy  momoOHBIX
¢buryp.

BoruncnsaTe miomany  paziudHbIX
MHOTOYTOJIbHBIX (hUryp.




COICPKAHUEM. Pemarp 3amaunm Ha momanp ¢
Pemenne 3amau c IIPAKTUYECKUM CONEPIKAHUEM.
IIOMOIIbIO MeToAa

BCIIOMOIaTeIbHOU

IJIOUIA/IH.

Teopema Teopema JlokaspiBath Teopemy Iludaropa,
ITugaropa u Hayaua [Mudaropa, eé UCIIONIB30BaTh €€ B  INPAKTUYECKUX
TpuroHomerpum (12 J0Ka3aTeabCTBO u BBIYHUCIICHUSIX.

4) IIPUMEHEHHUE. DopMynupoBarb OIIPENEIICHUS
OOparHass  Teopema TPUTOHOMETPHUYECKHUX GbyHKIMI
[Tudaropa. OCTpOrO  yIia,  TpOBEpsATh  HX

Onpenenenne KOPPEKTHOCTb.
TPUTOHOMETPUYECKUX BelBOIUTE ~ TPUTOHOMETPHUYECKHE
byHKITI OCTpOTO COOTHOLIEHUS B  NPSMOYIOJIBHOM
yria, TPEYTOJIbHUKE.
TPUTOHOMETPUYECKHE WccnenoBars COOTHOLIEHUSI MEXKIY
COOTHOLICHUS B CTOPOHaMHU B IIPSIMOYTOJIBHBIX
MPSIMOYTOJILHOM TPEYroJibHUKaxX ¢ yriamu B 45 u 45; 30
TPEYrOJIbHUKE. u 60.
OcHoBHOE Hcnonp3oBarh bopmymbl
TPUTOHOMETPUYECKOE IIPUBEIECHUS u OCHOBHOE
TOX/IECTBO. TPUTOHOMETPUUYECKOE TOXKJIECTBO IS
CootHomieHus HAXOXKICHUSI COOTHOLUEHUM MEXIy
MEXJy CTOPOHAMHU B TPUTOHOMETPUYECKUMH  (PYHKIUSAMHU
MPSIMOYTOJIbHBIX Pa3IMYHbIX OCTPHIX YIJIOB.
TPEYTOJbHUKAX c [IpuMeHATh MONYYEHHBIE 3HAHUS U

yriamu B 45 u 45; 30
u 60.

YMEHUS IPU PELICHUU IPAKTUYECKHUX
3a/1ad4.
3HAKOMUTBCSI C UCTOPUEN pa3BUTHUSA

r€OMETPHUH.

O06o00menune " [ToBrOopenue Pemarp 3amaun Ha NOBTOpEHHE,

cucTeMaTu3auus OCHOBHBIX NMOHATUH U WUTIOCTPUPYIOIIUE  CBA3M  MEXIY
H3y4eHHOTO METOJIOB KypcoB 7 1 8 Pa3NIMYHBIMH YacTsMH Kypca.

marepuaJja (4 4)

KJIaCCOB, 0000IIeHNE
3HAHUH.




9 KJIACC

OO0111e€ KOIMYECTBO YacoB — 68 4acos.

Tembl OcHoBHoOE OcHoBHBIE BUABI 1eTEJILHOCTH
(TemaTH4ecKHe cojiep:kaHue ol0yuyarommuxcst
0JIOKM/MOYJIH)

Yrubl B Bnucannbie u B meuenue  yuebnoco  2ooa:
OKPY’KHOCTH. LEHTPAJIBHBIE  YIVIBI, IIOHUMATh, MIPUMEHSATH B
Bnucannbie " YIoJI MEXIY CaMOCTOATEJIbHOMN peun,
ONHMCAHHBbIE KacarejabHON u BOCIIPUHMMATh  (CIIyXO3pDUTEIBHO H
YeThbIPexXyroJbHUKH. XOpIOH. YITIbI MEXAY /UM Ha CIyX C Y4€TOM YpOBHS
KacaresabHble K XOpAaMu u CILyXOp€4€BOIo pa3BUTHS
OKPY’KHOCTH. CEKYILMMH. o0yJaronuxcsi) U JAOCTaTOYHO BHSTHO
Kacanmue Bnucanneie 51 U €CTECTBEHHO BOCITPOMU3BOAUTD
okpyxHoctei (16 1) OIIMCaHHBIE TEMaTUYECKYI0 U TEPMHHOJIOTUYECKYIO

YeThIPEXYTOJIbHUKH, JEKCUKY, a TakXke JIEKCUKYy IO

ux MIPU3HAKU u
CBOMCTBA.

OpraHu3anu y4eOHON AesITeTbHOCTH.
BoinonHaTe  GOHETHYECKYIO 3apsiIKy.

[Ipumenenue  3TUX Hcnonp3oBarh  AakTHIBHYIO  (YCTHO-
CBOICTB npu JAKTWIBHYIO ~ peub) B KauyecTBe
pelieHun BCIIOMOT'aTeIbHOTO CPEJCTBA OOLIEHUSI.
reOMETPUICCKHIX Ilo oxonuanuu xaxicoou yuebHOuU
3az1ad. yemeepmu: BOCIPUHUMATh Ha CIIyX U
B3aumuoe BOCIIPOM3BO/INTh ~ TEMATUYECKYID U
pPacIOJIOKEHHE ABYX TEPMHUHOJIOTHYECKYIO JEKCUKY
OKPYXHOCTEH. yueOHOW  JMCUUIUIMHBIL, a  TaKxke
Kacanue JIEKCUKY TI0 OpraHu3aluu ydeOHOM
OKPY>KHOCTEH. JESATEIIBHOCTH.
DopMyIHpOBAThH OCHOBHBIE
ONpENEICHUs, CBA3aHHBIE C YINIAMHU B
Kpyre (BIHCAHHBIN yroj, IeHTPaIbHBIN
yTOJI).
Haxoauts BIMCAHHbIE YIJIBI,
ONMpAIOIIMECSs  HA  OAHY  AYTY,
BBIUHCIIATH YIIIBI C IOMOILBIO TEOPEMBI
O BIIMCAaHHBIX YIJIaX, TEOPEMBI O
BIIUCAHHOM YETBIPEXYTOIbHUKE,
TEOPEMBI O LICHTPAJIIBHOM YTIIE.
WccnenoBate, B TOM uucCIe €
MOMOIIBI0  IIM(POBBIX  PECYpPCOB,
BMHCAHHBIC " OTHMCAaHHbIE
YETBIPEXYTOJIBHUKHA,  BBIBOJUTH  UX
CBOMCTBA U IPU3HAKH.
Hcnonp3oBate 3TH CBOMCTBA U
MIPU3HAKU [IPH PEIICHUH 3a]1ay.
Tpuronomerpus. Onpenenenne dopMynupoBarhb onpeaeneHus
Teopembl TPUTOHOMETPUUYECKUX TPUTOHOMETPUUECKUX (PYHKITUN TYIIBIX
KOCHHYCOB u ¢byuknuii yrimos ot 0 U TOpsSMBIX YIIIOB. BBIBOIUTH TeopeMy
cuHycoB. Pemenue no 180. Kocunyc u KOCHHYCOB U TEOpEeMYy CHHYCOB (c

TPeyroJibHUKoB (21

4)

CHHYC TMpSMOTO H
TYHOTO yria.
Teopema KOCHHYCOB.

paznycoM ONMMCAaHHON OKPYKHOCTH).
Pemiatrb TpeyronbHUKH.

Pemnars MMPAKTUYCCKHUE 3aJa4H,




(O606meEnHasN)
TeopemMa CHHYCOB (C
paanycom ONMCaHHOMN
OKPYXHOCTH).
Haxoxnenne — mimH
CTOPOH U BEJIMYHH
yIJIOB
TPEYTOJIbHUKOB.
®opmyna
oI
TpEyrojbHUKa dYepe3
JIBE€ CTOPOHBI U YTOJ

MEXY HUMU.
Qopmyna  IOWAAU
YeThIPEXYTOJIbHUKA

qepe3 €ro auaroHain
" YToJI MCXKIYy HUMU.

CBOJISIIIAECS K HaXO0XKIEHHIO
Pa3IMYHBIX ATEMEHTOB TPEYTOJIbHUKA.

[IpaxTrnueckoe
IpUMEHEHHE
JIOKa3aHHBIX TEOPEM.

IIpeoOpa3oBanue [TonsTne 0 OcBauBarp TOHSITHE
noxo0us. npeoOpazoBaHUM npeoOpa3oBaHus MOI00US.
Merpuuyeckue nogo0us. HccenenoBars OTHOLIEHNE JTMHEHHBIX
COOTHOIIEHUSI B CooTBETCTBEHHBIE 3JIEMEHTOB ¢buryp npu
okpy:xkHOCTH (12 4) AIIEMEHTHI TIO0OHBIX npeoOpazoBanuu noxodus. Haxoautsb

buryp. OpUMepbl ToA00HUs B OKpyKarolen
Teopema 0 JIEUCTBUTEIBHOCTH.

IIPOU3BEICHUN BreiBoguTh METPHUUYECKHE
OTpE3KOB XOp/, COOTHOLIEHUS] MEXAY OTpe3KaMU XOpi,
TeopemMa 0 CEKYILUX U KacaTelbHbIX c
IIPOU3BEICHUN HCIIOJIb30BAaHUEM BIHMCAHHBIX YIJIOB U
OTPE3KOB  CEKYIIHX, NOAOOHBIX TPEYTOJILHUKOB.
TeopeMa O KBaJpare Pemare reomerpuueckue 3anadd u
KacaTeJbHOM. 3alaud = M3 peaJlbHOM  KU3HU C
ITpumenenne B MCII0JIb30BaHUEM MOJ00HBIX
pelieHnn TPEYTOJIbHUKOB.
reOMETPUYECKUX
3ajay.

BexTopsr (15 1) Omnpenenenne Hcrnonb3oBarsb BEKTOPBI KaK

BEKTOPOB, CJIOXKEHUE
Y Pa3HOCTb BEKTOPOB,
YMHO)XEHUE BEKTOpa
Ha YHCIO.

duznuecKuit "
T€OMETPUYECKUI
CMBICJI BEKTOPOB.

Paznoxxenue
BEKTOpa IO  JBYM
HEKOJUTMHEAPHBIM
BEKTOPAM.
Koopaunars!
BEKTOPA.

HarpaBJIeHHBIE OTPE3KH, HCCIIEA0BATh
reoMeTpudeckuil  (mepeMenieHne) u
(u3nueckuii (Cuia) CMbICIIBI BEKTOPOB.

3HaTh  OMNpENENeHHs] CYMMBI U
Pa3HOCTM  BEKTOPOB,  YMHOXCHUSA
BEKTOpa HAa YHCJIO, HCCIEN0BAaTh
TEOMETPUYECKUI u ¢buznyeckuii

CMBICIIBI 3THX OIlEparuil.
Pemars reoMmerpuyeckue 3amadu ¢
HCIIOJIb30BaHUEM BEKTOPOB.

PaCKJ'Ia,Z[BIBaTB BCKTOp IO JABYM
HCKOJIJIMHCAPHBIM BEKTOPAaM.
Hcnonp3oBaTh CKaJIIpHOC




CxangpHoe

MIPOU3BE/ICHUE
BEKTOPOB, ero
MIpUMEHEHUE I
HAXOXKICHUS JUIMH |
YIJIOB.

Pemenue 3amau ¢
MTOMOII[BIO BEKTOPOB.

MPOU3BEICHNE BEKTOPOB, BHIBOJAUTH €TO
OCHOBHEIE CBOMCTBA.

Bbruncnsate CcymMMy, pasHOCTh U
CKAJSIPHOE MPOU3BEACHUE BEKTOPOB B
KOOpJIMHAaTaXx.

[IpumeHnAThH CKaJIIpHOE

MPOU3BEJICHUE JJII HAXOKJCHUS JJTUH
U YIJIOB.

IIpumeHeHue

BEKTOPOB Ui

peneHus 3aja4

KUHEMaTUKU u

MEXaHHUKHU.

O0o0menne " [ToBrOpeHue Pemare 3amauum Ha IOBTOpEHHE,

CHCTeMaTH3aHA OCHOBHBIX MOHATUH U WUTIOCTPUPYIOIIIE  CBSA3M  MEXIY
U3YYEeHHOTO METOJIOB KypcoB 7 — 9 Pa3IMYHBIMH YacTsMH Kypca.

marepuaJjia (4 4)

KJaccoB, 0000IIeHNE
3HAaHUH.

10 KJIACC

OO0111ee KOIMYECTBO YacoB — 34 gaca.

Tembl OcHoBHOe OcHoBHbIE BU/IbI 1eATEJIbHOCTH
(TeMaTHYecKHe coJepxaHue o0y4arommxcs
0JIOKM/MO/YJIN)

JexapToBbI JlexapToBsl B meuenue yuebnozo 2ooa: noHuMars,
KOOPAMHATHI HA KOOpJMHATHl TOYEK Ha MPUMEHATh B CaMOCTOSTEIHLHOM peuu,
miockoctH (10 1) IIJIOCKOCTH. BOCIIPUHUMATh (CIYXO3PUTEJIBHO W/UIU

YpaBHeHue Ha CIIyX C YYETOM YpPOBHS CIyXOpPEUEBOrO
MPSIMOM. VYrnooi pa3BUTHSL OOYYAIOIIUXCS) U JIOCTAaTOYHO
K03 UIIUEHT, BHSITHO M €CTECTBEHHO BOCIPOMU3BOIHUTH
TaHT€HC yria TEMaTUYECKYl0 U TEPMHUHOJIOTMYECKYIO
HAaKJIOHA, JEKCUKY, a TaKXe JIEKCUKYy IO
napaJyieabHbIe " OpraHu3aly y4eOHOU JesATeTbHOCTH.
NepHEHUKYISPHBIE BoimonHsATe  (hOHETHUECKYIO  3apsKy.
MpsIMBIE. Ucnonp3oBarh  gakTuiabHY!O  (YCTHO-

VYpaBHeHue JAKTUIIbHYIO pedb) B KauecTBe
OKPYXHOCTH. BCIIOMOTATEILHOTO CPEICTBA OOIIICHUSI.
Haxoxnenue Ilo  oxoHuanuu Kadx*coou yueOHOU
KOOpIMHAT TOYEK yemeepmu: BOCIPUHUMAThL Ha CIyX H
nepeceyeHust BOCIIPOM3BOAUTh  TEMAaTUYECKYI0 U
OKPYXHOCTH " TEPMUHOJIOTHUECKYIO JICKCUKY Y4eOHOMH
MIPSIMOH. JTUCIUTIIMHBI, a TaKXke JIEKCUKY TI0

Meton koopauHar OpraHHU3aIy Y9eOHOU NesTebHOCTH.
IpU peleHnn OcBanBarhk NOHATHE MPAMOYIOJIBHOU
F€OMETPUYECKHUX CHUCTEMBI KOOpJMHAT, JI€KAPTOBBIX
3ajad. KOOpJMHAT TOYKH.

Hcnonp3oBanue BeiBoguTh ypaBHEHME TPAMOM U
MeTo/la KOOpAWHAT B OKPYXHOCTH. BBIIENATH MOTHBIA KBaApaT
MPaKTUYECKUX JUISL HAXOXKIEHUs IEHTpa W pajaumyca
3a7a4ax. OKPYKHOCTH T10 €€ YPaBHEHHUIO.

Pemars 3a1aun Ha HAXOXKJIEHHE TOUEK




repeceyeHus: MpsSMbIX U OKPYKHOCTEH C
MOMOIIbIO METO/1a KOOPIUHAT.

Hcnons3oBarh  CBOWCTBA  YIIIOBOTO
K03 GUIIUEHTa NPSIMOU MPU PEHICHUH
3a/ad, Ui OMPEICICHUS PACTIOIOKCHHUS
MPSIMOM.

[TpumeHsITH KOOPIMHATHI npu
pelieHun FeOMETPUUYECKUX u
MPAKTUYECKUX 3a7ad, A1 TOCTPOCHHS
MareMaTH4eCKUX MOJIelel  peasbHbIX
3a/1a4 («METOJ] KOOPAUHATY).

[Tonp30BaTbecst 111 TOCTPOCHUSA U
UCCIIeZIOBaHUN U(POBBIMU peCypcaMHu.

3HAKOMHUTHCSI C HWCTOPUCH pa3BUTHSA
TE€OMETPUHU.

IIpaBuabHbBIE
MHOI0YTOJIbHUKH.
Juuna
OKPYKHOCTH W
IUIOIAAL Kpyra.
Bbruucienne
miomazaei (9 )

IIpaBunbHbBIE
MHOT'OYTOJIbHUKH,
BBIYMCJICHUE X
9JeMeHTOB. UHCcI0o u
JUIMHA ~ OKPYXHOCTH.
JnnHa IyTH
OKPYKHOCTH.

Panuannas mepa yria.
[Imomane xpyra u
ero 3JICMECHTOB
(cexTopa U CEerMeHTa).
Brrunciaenue
niomaaei
BKJTIOUAIOIITUX
3JIEMEHTHI KpyTa.

¢uryp,

PopMynupoBaTh OIpeeiIcHue
IIPABUJIBHBIX MHOTOYTOJIbHUKOB,
HAXOJUTh UX 3JIEMEHTBHI.

ITonp30BaTbCsl  MOHATHEM  JJIMHBI
OKPY)KHOCTH, BBEAEHHBIM C IIOMOILBIO
IIPABUJIBHBIX MHOTOYTOJIbHUKOB,
ONpeAeNsaTh 4YHUCIO , JUIMHY JyId U
pazraHHyIO Mepy yIiIa.

[IpoBomuTh TEpexo]l OT paJHMaHHOU
MepHI yIiia K TpayCHON U HA000POT.

Omnpenenars mionans Kpyra.

BeiBoauTe (opmynsl (B TpamycHOW u
paguaHHON Mepe) Uil JUIMH YT,
IUTONIAZIEH CEKTOPOB M CETMEHTOB.

Brrancnsats ioniaan ¢buryp,
BKJIIOYAIOIIMX 3JIEMEHTBl OKPYXHOCTH

(kpyra).
Haxomute 1miomanu B 33jadax
pEATbHOM )KU3HM.
JABuaxenus ITonsTue 0 Paz6uparsb [IPUMEPHI,
IIOCKOCTH (7 1) JIBUKEHUU IIJIOCKOCTH. WIUTIOCTPUPYIOILUE TOHATHUS JBUKEHHS,
ITapamiensHbII LIEHTPOB U OCEM CUMMETPUH.
IIEPEHOC, IOBOPOT H PopMynupoOBaTh onpeaeneHus
cummerpusa. Ocu u NapajuIeJIbHOIO IEpPeHoca, IOBOPOTa M
LEHTPbl CHMMETPHH. OCEBOM CcUMMeTpUU. BpBoouTh HX
IIpocreitmue CBOMCTBA,  HAXOAUThb  HEIOIBUKHBIC
MIPUMEHEHHUS B TOYKH.

PpCIICHUHN 3a1a4.

HaxonuTe LEHTpPBl U OCH CUMMETpPUN
npocTermmx Guryp.
[IpuMeHATh napayIeNnbHbIA IEPEHOC U

CUMMETPHIO npu pelIeHnH
reoMeTpuyeckux  3afgad  (pa3duparb
MIPUMEPBHI).

Ucnonp3oBarh Uil TOCTPOEHUS U
WCCIIeTOBaHM TU(POBBIE PECYPCHI.

IToBTOpEHUeE,
00001IEHME,

IToBTOpEHUME
OCHOBHBIX IIOHSATUN U

Bocnpuanmars (cITyX03pHUTENBbHO
W/WIA Ha CIyX C Yy4eTOM YpOBHS




cucTeMaTu3anus
U3Y4YEeHHOI0
Marepuaja (8 4)

METOH0B KypcoB 7—10
KJaccoB, 0000IIeHne
u cUCTEeMaTH3alus
3HaHuil. [lpocreiimme
reOMETPUYECKUE
(burypsr u ux
ceoicTBa. M3mepenue
F€OMETPUYECKUX
BEJTUYMH.
TpeyronbHUKHU.
[TapamnensHble U
MepHeHIUKYISPHBIC
MpsIMBIE.
OKpy>XHOCTb U
KpYT.
I'eomeTpuueckue
MOCTPOEHUs. YIIbl B
OKDPY>KHOCTH.
Bnucanneie u
OTIMCaHHBIE
OKPYXHOCTH
MHOT'OYT'OJIbHUKOB.
[Ipsmas U
OKPYXHOCTb.
YeTbIpEXYTroIbHUK
u. BrnucanHele u
OTIMCaHHBIE
YETBIPEXYTOJIbHUKHU.
Teopema
[Mudaropa u nHavana
TPUTOHOMETPHUH.
Pemenue [0[0)i1170:¢
TPEYrOJIbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHUKH.
[TpeoOpazoBanus
IIJIOCKOCTH.
Jewxenus. [lomobue.
Cummerpus.
ITmontane.
Brruncienue
IJIOIIAIEH.
IImomaan
Mo00HBIX (QUTYp.
JlexapToBbI
KOOpAMHATHI Ha
MIJIOCKOCTH.
BexTopsl Ha
MIJIOCKOCTH.

CIIyXOPEUEBOTO Pa3BUTHSI OOYJArOIINXCS)
u OIIepPHPOBATH CIICTYIOIIIAMHU
NOHATUSMH: (UTypa, TOYKa, HpPsS- Mad,
yroJI, MHOTOYTOJIbHUK, PaBHOOEIPECHHBIH
U PaBHOCTOPOHHMM  TPEYIOJIbHUKH,
NPSIMOYTOJIBHBIN TPEYTOJbHUK, MEIUaHa,
OuccexkTpuca M BBICOTA TPEYTOJbHUKA,

HapajuIesiorpamm, pomo0, psIMO-
YTOJIbHHK, KBaJIpar, Tpamnenus;
OKPY)KHOCTb, KacarelbHas; paBeHCTBO M
nogobue ¢uryp, TPEYTOJIbHHUKOB,;
napajuieIbHOCTh U MEPICHIUKYISIPHOCTh
NPSIMBIX,  YTOJI ~ MEXIYy  HPSMBIMH,
CHMMETPHSI OTHOCHTEIILHO TOYKH U

OpsIMOM; JUIMHA, PACCTOSIHHE, BEIUYHHA
yIJia, MJI01a b, TEPUMETP.
Hcnonws3oBarh (OpMYNbL: MEpUMETPA
¥ IUIOIIAd MHOTOYTOJIbHUKOB, JJIMHBI
OKPY)KHOCTH M IUIOIIAAN Kpyra, o0b&émMa
MPSIMOYTOJIBHOTO TIapajuieNenuIesa.
OnepupoBarb MOHSITUSIMHU:
OpsIMOYTOJIbHAsE ~ CHCTEMa  KOOpPJIWHAT,
BEKTOP; UCIOJIb30BAaTh 3TU TMOHSATHS IS
OPEICTaBICHUS JAaHHBIX U  PEHICHUS
3a/1a4, B TOM YHUCJE U3 JAPYTHX y4eOHBIX

IPEIMETOB.
Pemlarp 3amaun  Ha  TOBTOpEHHUE
OCHOBHBIX  IIOHATHM,  WJUTIOCTPALIUIO

CBSI3€ MEXAY pPa3IM4YHbIMU YacTAMHU
Kypca. BwiOupare meron ansi perieHus
3aJIavm.

Pemare 3agaun H3 IOBCEAHEBHOM
JKU3HHU.

IlIpeomemmnuie pezynomamaul yuedHo20 Kypca




«Bepoamnocms u cmamucmuxa)

7 KJIIACC

[IpencraBienne AaHHBIX B BUE TAONUIl, JuarpamMm, rpadukoB. 3aroJHEHUE
TaONMUI, YTEHHWE W IIOCTPOCHHUE auarpaMMm (CTOJOMKOBBIX (CTOJIOUATHIX) H
KpYyroBeix). UTeHne rpadukoB pealibHbIX IpolieccoB. M3pneuenune nudopmamuu
U3 MarpaMm H TaOJHIL, UCIIOIb30BAaHUE U UHTEPIIPETAIUs JaHHBIX.

OnucarenbHasi CTaTHCTHKA: cpelHee apudMeThyeckoe, MeAuaHa, pa3Max,
HaumOoJbIIIee U HAaWMEHbIlIee 3HAUC€HUS HAOOpa YMCIOBBIX NaHHBIX. [IpuMeps
CIIy4ailHOM U3MEHYHUBOCTH.

Cny4aiiHbIil SKCIIEpUMEHT (OMBIT) W CiaydaiiHoe coObiTHe. BeposTHOCTh H
yacToTa. Pojb MajoBEpOSTHBIX W TPAKTUYECKA JTOCTOBEPHBIX COOBITUH B
npupojie U B ob1ecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUU BEPOATHOCTEH.

I'pad, Bepmmna, pebpo. Crenenp BepwmHbl. Yncno pédep M cyMMapHas
crenieHb BepuuH. [Ipencrasnenue o cBsizHoctu rpada. Lenu u nukiel. [lytu B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBienue 06 OpUEHTUPOBAHHOM
rpage. Pemenue 3aga4 ¢ nomonibio rpagos.

8 KJIACC

[IpencraBienne JaHHBIX B BUE TAONHII, JUAarpaMM, rpapuKOB.

MHOXECTBO, DJIEMEHT MHOXECTBA, IOAMHOXKECTBO. Ormepanyu Hax
MHOXKECTBAMU: OOBEAMHEHUE, NIepeceueHne, nonoaHenrne. CBOCTBa onepanuii
HaJl MHOXECTBAMU: IIEPEMECTUTEIIBHOE, COYETATEIbHOE, PACIPEACIUTEIBHOE,
BKItoueHud. Mcrnonb3oBaHue rpauyeckoro MpeACTaBICHUS MHOMXECTB JUIs
ONMCAHUSI PEAIBHBIX MTPOLECCOB U SIBICHUM, IIPU PELICHUH 3a]1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucriepcrs M CTaHAAPTHOE OTKJIOHEHUE
YUCIOBBIX HAOOPOB. /lnarpamma paccenBaHusl.

DOneMeHTapHble COOBITUS  cliydaiiHOro omnbiTa. CiydaiiHble COOBITHS.
BepostHocT  coObITHil. ONBITBI C PaBHOBO3MOXHBIMH  3JIEMEHTAPHBIMU
coObrtusiMu.  CiyvaiiHelii  BbIOOp. CBSI3b  MEXIYy MAaJOBEPOSTHBIMH U
MPAKTUYECKU JOCTOBEPHBIMU COOBITUSIMU B IPUPOJIE, OOILIECTBE U HAYKE.

9 KJIACC

[IpencraBienre JaHHbBIX B BUE TaOIHII, TUarpaMMm, rpapuKoB.

HepeBo. CBoWCTBa JEPEBBEB: EIMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE
BUCSIUCH BEPIIMHBI, CBSI3b MEXIY YMCIOM BepIIMH W uucioMm pédep. [IpaBuio
yMHOXXeHHUs. Perenune 3aay ¢ nomouisio rpagos.

[IporuBomnonoxxkupie  coObiTusA. Jmarpamma Ditnepa. OObenuHeHue U
nepeceueHne coobiTuil. HecoBmecTHbie coObiTHs. DopMyna  CIOKEHHS
BEPOATHOCTEN. YCIIOBHAsg BEpOATHOCTh. [IpaBuiio ymHoxkeHwus. HezaBucumblie
cobpiTus. IlpencraBnenue skcniepuMeHTa B BUAE JepeBa. PemieHue 3agad Ha
HaxO0XJCHUE BEPOATHOCTEM C MOMOILIBIO J€peBa CIYYaWHOIO JKCIIEPUMEHTA,
nuarpamm Jitepa.

[TepecranoBku u (aktopuan. CodeTaHuss ¥ YUCIO COUCTaHUMA. TPEYTrOJbHHUK
[Tackans. Pemenne 3a1a4d ¢ UCIOIB30BaHUEM KOMOMHATOPHKH.



10 KJTACC

[IpencraBnenre AaHHBIX B BUAE TaOMWL, JuarpamM, TIpadUKoB,
UHTEpHpeTanus JaHHbIX. UTeHHe U MOCTpOoeHue TalNull, auarpamm, rpaduxkos
10 pealbHbIM JaHHBIM.

['eomeTpuyeckast BeposITHOCTb. CiydaiiHbI BBIOOp TOYKM W3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYT'H OKPYKHOCTH.

UcnbiTanune. Yenex u Heyaada. Cepust HcnbITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTannil bepuymin. BeposTHOCTH COOBITHI B ceprU UCTIBITaHUN bepHysu.

CnydailHasg BeIMYMHA W PACIHpENEICHUE BEpPOSATHOCTEW. Maremarudeckoe
oXkuJanne U aucnepcus. [lpuMepbl MareMaTHYecKOro OXHUAAHUSA — Kak
TEOPETUYECKOTO CPEAHErO 3HAUCHUS BEJIIMYMHBI. MaTeMaTu4ecKoe OXKUJAHUE U
JUACTIEPCUS CIIyYaWHOM BEJIIMYMHBI «YHUCJIO YCIIEXOB B CEpPUM UCIIBITAHUU
bepnymmy.

[TonsiTrie o 3akoHe OonbIIMX yucel. M3MepeHne BEepOSTHOCTEN C MOMOIIBIO
yacToT. Ponib 1 3HaYeHune 3akoHa OOJIBILIMX YHCEIT B IPUPOJE U OOILIECTBE.

Temarnyeckoe MIaHUPOBAHKE 10 TUCIUTLINHE «BEpOATHOCTh M CTaTHCTHUKAY
npeAcTaBiaeHo 1o rojgam ooyuenus (7—10 kmacchr).

OcHOBHBIC BUIBI JACITCIBHOCTH OOYYAIONMUXCS TIEPEUUCIICHBI PU U3YYCHUN
KOKJIOM TEeMbl W HamlpaBlICeHbBl HAa JOCTIKCHHE IUTAHHPYEMBIX pE3YJIbTaToOB
oOyuenus. IlepedueHb BHIIOB JEATEIBHOCTH MOXET OBITh PACIIUPEH WA
COKpall€H — ¢ Y4€TOM BO3MOXXHOCTEH UM OrpaHMYeHHil oOyyaromuxcs,
0OYCIIOBJICHHBIX CTPYKTYpOU HapyIICHUS MPH MAaTOJIOTHUHN CIyXa.

7 KJIACC

O6miee konmuecTBoO yacoB — 34 yaca.

TeMmbl OcHoBHOE OcHoBHBIC BHABI 1eATEJIBHOCTH
(TemaTH4YecKHe cojiep:kaHue ol0yuaromuxcsi
0JIOKH/MOYJIN)

IMpencrasien [IpencraBnenue B meuyenue yuebnozco 2o0a: noHUMaTh,
ue JaHHBbIX (7 4) JNaHHBIX B TaOIUIAX. IIPUMEHATH B CaMOCTOSITEIIBHOW peuH,
[IpakTnueckue BOCIIPUHUMATh  (CIIyXO3pUTEIbHO W/WIIN
BBIYHCIICHUS o Ha CIIyX C Yy4ETOM YPOBHS CIyXOpEYEBOTO
TAaOJMMYHBIM ~ JTAaHHBIM. pa3BUTHs OOY4YaIOLIUXCS) U JOCTaTOYHO
W3Bneuenue u BHATHO M €CTECTBEHHO BOCIPOU3BOJIUTH
HHTEPIIPETALMS TEMaTHUYECKyl0 U TEPMHHOJIOIMYECKYIO
TaOJUYHBIX  JaHHbIX. JEKCUKY, a TaKke JIeKCUKy IO
[IpakTuyeckass pabota OpraHu3aluil  y4eOHOM J1eATEeNbHOCTH.
«Tabausy. BbmonHATe  QOHETHYECKYI0  3apsaKy.
I'papuueckoe Hcnonp3oBarb  NAaKkTWIBHYKO  (YCTHO-
MIpeJICTaBICHNE JAKTUJIBHYIO peub) B KaueCcTBe
JAHHBIX B BUJIE BCIIOMOTI'aTeIbHOTO CPEJICTBA OOIEHHUSI.
KpYTOBBIX, Ilo  okonuanuu  Kaxcoou yyeOHOU
CTOJIOMKOBBIX yemeepmu: BOCIPUHHUMATh Ha CIyX U
(cronbuaThIx) BOCIIPOM3BO/IUTH TEMaTHUYECKYIO u
nuarpamm. Utenue u TEPMHUHOJIOTMYECKYIO JIEKCUKY Yy4eOHOM
IIOCTPOEHUE JUCLMIUIMHBL, a TakKXKe JEKCUKY IO




nuarpamm. [Ipumepsi
neMorpaduuecKux
Jyarpamm.
[IpakTnueckass pabora
«/Inarpammei».

OpraHu3aly yueOHOH NesTeIbHOCTH.
OcBauBarh CHOCOOBI MPEACTaBICHUS
CTaTUCTHYCCKUX JaHHBbIX W YHUCJIOBBIX
MacCUBOB C IIOMOILBIO TabiMMLl U
Juarpamm c UCIIOJIB30BaHUEM
aKTyaJbHBIX M  BaXHBIX  JAaHHBIX
(memorpaduieckue JIaHHEIE,
IIPOU3BOACTBO IIPOMBIIIUIEHHON "
CEJIbCKOXO351ICTBEHHON PONYKLIUH,
00111eCTBEHHbIE U TPUPOIHBIC SBJICHUA).

N3yuars METO/IbI paboThI c
TaOTMYHBIMU u rpadu4ecKUMHU
IPEACTABICHUAMHU JIaHHBIX C IIOMOLIBIO
U (POBBIX pecypcoB B xojie

MPAKTHYECKHUX Pa0oT.

OnucareabHa
s cratucTtuka (8

UuciioBbie HAaOOPHI.
Cpenuee

OcBauBarh MOHATUS: YUCIOBOM HAOOD,
Mepa LEeHTpalbHOW TEeHACHUUU (Mepa

q) apupMeTHIeCKOe. LIEHTpa), B TOM 4YHUCIE  CpelHee

Menunana apupMeTHyecKoe, MeIMaHa.

YK CIIOBOTO Habopa. OnuceiBaTh CTATUCTUUECKHE JTAHHBIE C
YeroitunBocTh IIOMOIIBIO CPETHEr0 apu(pMETUYECKOTO U
MeEAMaHBbI. Menuanbl. Pemars 3anaun.

IIpakTrnueckas N3yyare cBOMCTBA CpEIHHX, B TOM
pabota «Cpennue YHCciIe C MOMOIIBI0 HU(POBBIX PECYPCOB,
3HAYECHUSI. B XOJI€ MPAKTUYECKUX PAOOT.

HauOonbiee U OcBauBarb NOHATUA: HauOoOJblLIEE U
HauMEHbIIIee 3HAYCHUS HauMEHbIIIee 3HAYEHUS YK CIIOBOTO
YK CIIOBOTO Habopa. MaccHBa, pazMax.

Pasmax. Pemars 3amaum Ha BBIOOp crocoba
ONMCAHMS JaHHBIX B COOTBETCTBHH C
PUPOJIOH JAHHBIX U HEJISMU
WCCJIEJOBAHHS.

Cayuaiinas Cny4vaitHas OcBauBarb TIOHSTHUSA: 4acToTa
U3MEHYNBOCTh W3MEHYUBOCTD 3HAYEeHUH B MaccuBe JTAaHHBIX,
(6 9) (mpumepsl). Yacrora IPYNIIAPOBKA JaHHBIX, THCTOTPAMMA.

3HaYeHUH B MaccuBe Crpouts u aHaJIN3UPOBATh
JTAHHBIX. TMCTOrPaMMBbl, MOAOMpATh MOAXOAAIINI
I'pynnuposka. 1iar rpyninupoBKU.

I'ucrorpammel. OcBausarb rpaguueckue

[IpakTrnueckas MIPEICTABIICHNS Pa3HBIX BUJIOB CIIy4alHOMN
pabora  «CmydaiiHas WU3MEHUYUBOCTH, B TOM YHUCJIE C TOMOLIBIO
U3MEHYUBOCTbHY. U (POBBIX pecypcos, B xozne

PAaKTUYECKOH padOTHI.

BBenenue B I'pad, BEpILINHA, OcBauBarh MOHATHS: Tpad, BeplInHA
Teopuio rpagoB pebpo. [Ipencrapnenue rpada, pebpo rpada, CTEeTeHb
(4 4) 3aa4d  C TIOMOILBIO (BaJIGHTHOCTH BEPILUHBI), LIETIb U UK.

rpada. CreneHpb OcBauBarh TOHATHS: TYTh B Tpade,
(BaJIEHTHOCTD) 3iIIepOB yTb, obxon rpada,
BEPIINHBI. Yucno OPHUEHTHPOBAaHHBIN Tpad.

pébep u cymmapHas
CTENeHb BEPILH.
Hens u nuki. Ilyre B

Pemarh 3a7aun Ha TOHCK CYMMBI
CTerieHe BeplIMH Trpada, Ha IOUCK
oOxoma rpada, Ha TOHCK HyTed B




rpade. [IpencraBnenue
0 CBSI3HOCTH Trpada.
O6xon rpada (siinepoB
nyth). [IpencrabneHue
00 OpHEHTHUPOBAHHBIX

rpadax.

OPHUEHTHPOBAHHBIX Ipadax.

OcBauBaTh CHOCOOBI TPEICTABICHUS
3ajja4 U3 Kypca anreOpbl, TeoMeTpuw,
TEOPHUH BEPOSITHOCTEHH, JPYyTUX
IPEIMETOB C MOMOIIbI0 IpadoB (KapThl,
CXEMBI, EKTPUUYCCKHUE TCTIH,
(yHKIMOHANBHBIE  COOTBETCTBHS)  Ha
pUMepax.

BeposiTHOCTH
U 4yacToTa
CJIy4ailHOTO
coObITHSA (4 4)

Ciiy4aifHbIi OTBIT U
cilyyailHoe  CcOOBbITHE.
BepositHOoCTB u
yacTora COOBITHS.
Ponp  ManoBepoATHBIX
u IIPaKTUYECKU
JOCTOBEPHBIX
COOBITUH B IPUPOJE U
B obuiecrBe. MoHera u
urpajgbHasi KOCTb B
TEOPUU BEPOSTHOCTEH.

[IpakTnueckas
pabota «Hacrora
BBINIA/ICHUS OpJIay.

OcBauBarb NOHSATHS: CIY4alHbIN OIBIT
U ciy4daiiHO€ COOBITHE, MAJIOBEPOSTHOE U
MPAKTHYECKH JIOCTOBEPHOE COOBITHE.

N3yyarh 3HAUMMOCTh MaJIOBEPOSTHBIX
COOBITUH B TIpUPOAEC M OOIIECTBE Ha
BAKHBIX MpUMeEpax (aBapuu, HECUACTHHIC

ciy4au, 3aImTa HepCOHATIbHON
uH(popMauy, rneperada JaHHbIX ).
N3zyuarp poJib KJIACCUYECKHUX
BEPOSITHOCTHBIX ~ MOJIENIEH (MoHera,
UrpajibHas KOCTb) B TEOPHH
BEPOATHOCTEH.
HabGmonate ©  M3ydaTb  4acTOTy

COOBITHII B TPOCTBHIX JKCHEPUMEHTAX, B
TOM 4YHCIE€ C MOMOIIBI0 HHU(POBBIX
PECYpCOB, B X0JI€ IPAKTHYECKOH PabOTBHI.

O0o0menne u
cucTeMaTH3anus
H3Y4YEeHHOI0
marepuaJa (5 4)

[IpencraBnenue
JTAaHHBIX.
OnucarenpHas
CTaTHUCTHUKA.
BepostHOoCTB
CIIy4aifHOTO COOBITHSI.

[ToBTOpPSITH M3y4YEHHOE U BBICTpPAUBATh
CUCTEMY 3HAHUM.
Pemarp 3amaun Ha mpencTaBlieHUE U

ONHCAaHWE  JIaHHBIX C  IIOMOIIBIO
M3y4YCHHBIX XapaKTEPHUCTHK.

OO6cyxnarh  NpuUMepbl  CIy4ailHBIX
COOBITHI, MaJIOBEPOSTHBIX u

MIPAKTUYECKU JTOCTOBEPHBIX CIIy4alHBIX
COOBITHH, UX POJIM B NPUPOAE U KU3ZHU
4eJI0 BEKa.




8 KJIACC
OO0111e€e KOIMIECTBO YacoB — 34 yaca.

Tembl OcHoBHOE
(TemaTnuyeckme cojiep:KaHue
0JIOKM/MOYJIH)

OcHOBHbBIE BU/IBI 1€ATEJIbHOCTH
00y4arommxcs

IToBTOpEeHue [IpencraBnenue
(4 4) JTAHHBIX.
OnucarenbHast
CTaTUCTHKA.
Ciyyaiinas
U3MEHYHUBOCTD.
CpenHue  4HCIOBOTO
Habopa.

Crnyuaiinble
COOBITHSI.
BepositHocTH 51
YaCTOTHI.
Krnaccuueckue monenu
TEOPUU BEPOSTHOCTEA:
MOHETa W WrpajbHas
KOCTb.

B meuenue yuebnoco 2o0a: MOHUMATh,
IPUMEHATh B CaMOCTOATENBHOM peun,
BOCIIPUHUMATH  (CIIyXO3pUTEIBHO W/HIIN
Ha CIIyX C Yy4ETOM YPOBHS CIyXOPEYEBOIO
pa3BuUTHs OOYy4YarOLIMXCS) U AOCTAaTOYHO
BHATHO M €CTECTBEHHO BOCIIPOM3BOJIUTH
TEMaTU4YECKyl0 U TEPMHHOJIOTHYECKYIO
JEKCUKY, a TaKkKe  JIEKCUKy IO
OpraHu3aluy  y4eOHOH J1eATEeNIbHOCTH.
BemmonHaTe  oHETHYECKYIO0 — 3apsAKy.
Hcronb3oBarh  JaKTWIbHYIO  (YCTHO-
JAKTHITBHYIO peub) B KauecTBe
BCIIOMOT'aTEIbHOTO CPEJICTBA OOILIEHUSI.

Ilo  oxonuanuu  Kadicoou  yuebHOU
yemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BO/IUTh TEMaTUYECKYIO u
TEPMHUHOJIOTMYECKYIO JIEKCUKY Yy4eOHOM
JUCLMIUIMHBL, a TakXKe JIEKCUKY IO
OpraHu3aluyu y4eOHO e TeIbHOCTH.

[ToBTOpATH M3y4EHHOE U BHICTPAMBATh
CHUCTEMY 3HAHUMU.

Pemars 3amaun Ha TOpeAcCTaBICHUE U
ONMHMCAaHME  JAHHBIX C  IOMOUIBIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemarp 3amaun  Ha TpeAcCTaBIEHUE
IPYNIUPOBAHHBIX JAaHHBIX M OINHCAHUE
CIIy4allHON U3MEHYUBOCTH.

Pemarp 3amaun  Ha  ompenesieHUE

YaCTOTBI CIIy4alHBIX COOBITHIA,
o0CyXJeHre  NPUMEpPOB  CIydyalHBIX
COOBITHH, MaJIOBEPOSTHBIX U

MPAKTUYECKH JOCTOBEPHBIX CIIydalHBIX
COOBITHH, UX POJM B NPUPOJAE U KU3ZHU
4eJI0BEKA.

OmnucaresbHa OTKIJIOHEHUS.
s CTATHCTHKA. Jlucniepcust 4MCIIOBOTO
PaccenBanme Habopa. CrangapTHoe
AaHHBIX (7 4) OTKJIOHEHHUE
YHUCJIOBOTO Habopa.
Jnarpammsbl
paccenBaHUsl.

OcBanBarh NOHATHUSA: JWMCHEPCHS U
CTaHJAapPTHOE OTKJIOHEHME, HCIIOIb30BaTh
OTH  XApAaKTEPUCTHKU Ui  ONHCAHUSA
paccenBaHus NaHHBIX.

BoiaBurare runote3sl 00 OTCYTCTBUU
WIM HAIWYUU CBSI3M IO JUarpaMMmam
paccenBaHMsL.

Crpouth auarpaMMbl pacCeMBaHUs I10
MMEIOIIMMCS JTaHHBIM, B TOM YHCIIE C
ITOMOILBIO KOMITBIOTEPA.

MHo:kecTBa MHOXeCTBO,
(7 v) TIOJIMHOKECTBO.

OcBaunBaTh TIOHATHUSA . MHOXECTBO,
OJIEMCHT MHOXKECTBA, IOAMHOXKECTBO.




Onepanuu Hang Brimonuare onepanuu HaJ
MHOKECTBAMU: MHOKECTBaMHU: o0beMHEHHE,
o0beNHEHHE, IepeceyeHune, JOMOIHEHUE.
IepeceueHue, Hcnonp3oBars CBOICTBA:
JIOTIOJIHEHUE. [IEPEMECTUTEIBHOE, COYETATENBHOE,
CaoiicTBa pacnpeneaInuTeNbHOe, BKIOYECHNUS.
ornepanuit Haj Hcnonp3oBarh rpaguveckoe
MHOKECTBAMU: IIPEICTaBICHUE MHOXECTB IPU ONHUCAHUN
[IEPEMECTUTEIIBHOE, peaJIbHBIX IPOLECCOB M SBICHUM, IpH
COYETATENBHOE, peleHnH 3a7ad U3 JPYTuX Yy4eOHbIX
pacnpeaenuTenbHOE, IIPEIMETOB U KypCOB.
BKJIFOUEHMUSI.
I'paduueckoe
IIpEJICTaBICHNE
MHOJKECTB.

BepositHoCTB OneMeHTapHbIe OcBauBarb NOHSTHUS: DJIEMEHTapHOE
cJIy4aiiHoro coObiTus. CiyvaiiHble coObiTHE, Ccly4ailHOe COOBITHE  Kak
coobITHs (11 1) COOBITHS. COBOKYITHOCTh OaronpUsATCTBYIOIUX

bnaronpusrcrByromue AJIEMEHTapHBIX COOBITHIH,
3JIEMEHTapHbIE PaBHOBO3MO)KHbIE 3JIEMEHTapHbIE
COOBITHSI. COOBITHS.
BepostHocTn Pemate 3amaunm  Ha  BBIYMCIICHHE
coObiTui. OmbITEL € BEPOSITHOCTEW COOBITHI 1O BEPOSTHOCTSIM
PaBHOBO3MOKHBIMU AIIEMEHTAPHBIX  COOBITHHM  cilyyaiiHOro
3JIEMEHTapHBIMU OIIbITA.
COOBITHSIMH. Pemare 3agaun  Ha  BBIUMCIICHHE
Cay4aiiHbIl BBIOOD. BEPOSITHOCTE COOBITUH B OMBITaX C
[TpakTrueckas PaBHOBO3MO)KHBIMHU AIIEMEHTapHBIMU
pabora «OmBITHI  C COOBITUSIMM, B TOM YHCIIE C ITOMOIILIO
PaBHOBO3MOKHBIMU KOMITBIOTEpA.
3JIEMEHTapHBIMU [IpoBonuTh W WU3yyaTb ONBITHI C
COOBITUSAMU. PaBHOBO3MO)KHBIMHU AIIEMEHTapHBIMU
COOBITUSIMH (C HCIIOJIb30BAHHEM MOHET,
UTpajJbHBIX KOCTEH, JPYruxX Mojeseil) B
X0JI€ MPAKTUYECKOI paboThI.

O0o0menne u [IpencraBnenue [ToBTOpPSITH M3yuYE€HHOE U BBICTpPAUBATh

CHCTeMaTH3auus JAaHHBIX. CUCTEMY 3HAHHUH.
H3Y4YEeHHOI 0 OnucarenbHast Pemarp 3amaun Ha mpeicTaBlieHUE U
marepuaJa (5 4) CTaTHUCTHUKA. ONMCAaHWE  JAHHBIX C  IIOMOUIBIO
BepostHoCTh M3YYEHHBIX XapaKTePUCTHK.
CIIy4aitHOTO COOBITHS. Pemarp 3agaum  Ha  HaxoXAECHHE

BEPOSTHOCTH CIIy4alHOro coObITHS (B
paMKax U3y4eHHOTIO).

9 KJIACC

OO01ree KoM4YecTBO YacoB — 34 yaca.

TeMbl OcHoBHOE OcHoOBHBIC BHBI 1eATEJIbHOCTH
(TemaTH4YecKHe cojep:kaHue ol0yuarommuxcsi
0JIOKH/MOYJIN)

IToBTOpEeHUe [IpencraBnenue B meyenue yuebnoco eooa: nMoHUMATh,
(4 v) JIAHHBIX. IIPUMEHATh B CaMOCTOSTEIILHOW peYH,




OmnucarenpHas
CTaTUCTHKA.
BeposatrHocTh
CITy4altHOTO COOBITHSI.

BOCIIPUHUMATh (CITYXO3pUTEIBHO W /WUIIH
Ha CIyX C Yy4ETOM YPOBHS CIYyXOPEYeBOTO
pa3BuUTUsL OOYYaIOIIMXCS) U JOCTaTO4YHO
BHATHO M €CTECTBEHHO BOCIPOU3BOIUTH
TEMAaTHYECKyl0 ¥ TEPMHHOJIOTHYECKYIO
JEKCUKY, a Takke JIeKCUKy IO
OpraHu3alui  y4eOHOH JIeATENbHOCTH.

BbmonHsaTh  QOHETHYECKYI0  3apsiKy.
HUcnons3oBars JAKTUIBHYIO (yctHO-
JAKTUIBHYIO pedb) B KauecTBe

BCIIOMOT'aTEIbHOTO CPEJICTBA OOILICHUSI.

Ilo  oxonuanuu  Kadicoou  yuebHOU
yemeepmu: BOCIPUHUMATh Ha CIyX U
BOCIIPOU3BOIUTH TEMaTUYECKYIO u
TEPMHUHOJIOTMYECKYIO JIEKCUKY Yy4eOHOM
JUCHUIUTMHBI, a TakKe JEKCUKY TI0
OpraHu3anu y4eOHO e TeIbHOCTH.

[ToBTOpSATH M3y4EHHOE W BBICTPAMBATh
CUCTEMY 3HAaHUM.

Pemarp 3amaun Ha TpeACTaBICHUE U

OIMKMCaHUC JaHHBIX C IIOMOIIBIO
HU3YUYCHHBIX XaPaAKTCPUCTHUK.
Pemrars 3aga4yu Ha HaXOXJICHUC

BEPOSTHOCTH CIy4allHOro coObITUs (B
pamMKax U3y4EeHHOIO).

BBenenne B Hepeso. CaoiicTBa OcBauBarb MOHATHUSA: EPEBO Kak rpad
Teopuw rpagos JepeBsa: 0e3 LMKJIa, BHUCSYas BeplIMHA (JIKCT),
(69) €IMHCTBEHHOCTh MYTH, BETBb JEpeBa, MyTh B JEpeBE, AUAMETP

CYLIECTBOBAHUE JiepeBa.
BUCSYEH BEPIUUHBI, N3yuars CBONCTBA Jiepesa:
CBS3b MEXIY YHCIIOM CyIIECTBOBAaHUE  BHUCSYEH  BEPIIUHBI,
BEpUIMH U  YHUCJIOM €IMHCTBEHHOCTh IIYTH MEXIYy ABYMS
peodep. [IpaBuno BEpPIIMHAMH, CBSI3b  MEXAY  YHCIOM
YMHOXXEHUS. BEPIIMH U YUCTIOM pEOED.
Pematp  3amaum  Ha  MOUCK W
IepeunciIeHue  IyTed B JIEpeBe,
oTmpezieNieHue Yuclia BEpIIUH Uil pédep B
nepeBe, 00xoq OMHAPHOTO JIepeBa, B TOM
yycie ¢~ NPUMEHEHUWEM  IpaBuja
YMHOXKEHUS.
CayuaiiHbie [IpoTtuBononaoKHOE OcBauBarb MOHSATHUS: B3aUMHO

coobiTHs (13 4)

coObiTHe. Jlnarpamma
Diinepa. O0beMHEHNE
u nepecedyeHue
COOBITHH.
HecoBmecTHbIE
COOBITHSI. ®opmyna
CIIOKEHHUS
BEPOSITHOCTEM.
[IpaBuiao yMHOXEHHS
BEPOSITHOCTEM.
YcnosHas

MIPOTHBOTIONIOKHBIE COOBITHSI, OIEPauu
HaJ  COOBITHSMM, OOBEIMHEHHE U
nepeceyeHue  COOBITHM,  auarpamMma
Oitnepa (Ditnepa—Benna), coBMecTHBIE U
HECOBMECTHBIE COOBITHS.

N3yuarb TeopeMBl O BEpOSTHOCTH
00beMHEHUsI IBYX COOBITHH (popmyrbl
CJIO)KE€HUS BEPOSITHOCTEM).

Pewars  3amaun, B TOM  4uCIe
TEKCTOBBIE 3a/laiyd Ha  OIpelesIeHHe
BEPOSTHOCTEN 00bEeTMHEHM S u




BEPOSITHOCT.
HezaBucumnie
COOBITHS.
[IpencraBnenue
CIIy4aiiHOTO
JKCIIEPUMEHTA B BHJIC
nepeBa.

nepeceyeHus: COOBITMM C  MOMOIIBIO
YUCJIOBOM MpsIMOM, auarpamMm Oiiiepa,
(hOpMYITBI CIIOKEHUS BEPOSTHOCTEH.

OcBauBarthb TIOHSATUS: IPaBUIIO
YMHO)KCHUSI ~ BEPOSITHOCTEH,  YCJIOBHAs
BEPOSITHOCTh, ~ HE3aBUCHMBIC  COOBITHS
JIEPEBO CIYYaHOTO OMBITA.

N3yuyarp  cBoiicTBa  (OmpeaciieHws)

HE3aBUCUMBIX COOBITHH.
Pemare 3amaun Ha ompeneneHHEe H
HUCIOJIb30BAHUE HE3ABUCUMBIX COOBITUI.

Pemarp 3aa491 Ha TIOUCK
BEPOSITHOCTEH, B TOM YHCJIE€ YCIOBHBIX, C
UCIIOJIb30BAaHUEM  JIepeBa  CIIy4yallHOIo
OTIBITA.

DJIeMeHTbI Komb6unaropuoe OcBauBarh MOHATUS: KOMOHWHATOPHOE
KOMOMHATOPUKH IIPaBWIO YMHOXCHHSL. MPaBUJIO YMHOXEHHMsSI, YIOPSA0UYEHHAas
(6v) [TepecranoBkwu. mapa, TpoWKa OOBEKTOB, IEPECTAHOBKA,

daxTopua. dakTopuan 4Ymucla, codeTaHue, YHUCIO

CoueTaHusi #W YHUCIIO

coueTaHui, TpeyronbHuk [lackas.

COYETAHUH. Pemare 3amaum Ha IepeducleHHE
TpeyronpHuk Ilackans. YIOPSAOYEHHBIX nap, TPOEK,
[IpakTnueckass pabora nepevyrcieHue NIEPECTAHOBOK u
«Bpruncnenune COYETaHUU JJIEMEHTOB pa3IMYHbIX
BEPOSITHOCTEN c MHOXECTB.
HCIIOJIb30BaHUEM Pemarp 3azaun Ha NpUMEHEHHE YHUCIIA
KOMOHMHATOPHBIX coyeTanwii B anredpe (cokpaméHHOe
byHKIMI yMHOXeHHe, OuHoM HbroToHa).
AJIEKTPOHHBIX Pemarp, mnpumeHsisi KOMOMHATOPHKY,
TaOIUI. 3a/laud Ha BBIYMCIICHHE BEPOSTHOCTEW, B
TOM YHCJIE C IOMOMIbIO 3JIEKTPOHHBIX
TabJIMIL B XOJI€ MPAKTUYECKOM paboThI.
O0o0menne u ONeMeHTbI [ToBTOpPSITH M3y4YEHHOE U BBICTpPAUBATh
cucTeMaTu3auus KOMOMHATOPHKH. CUCTEMY 3HAaHUU.
H3Y4YEeHHOI0 BepostHOCTB Pemare 3amaun Ha IepeducleHHE
marepuaJa (5 u) CIIy4aiiHOTO COOBITHSI. KOMOMHAIMil  (4ucina  MepecTaHOBOK,
qycja COYETaHUM), HAa HaXOXKICHUE

BEPOSATHOCTEW COOBITUH C MPUMEHEHHEM
KOMOMHAaTOpUKH, B TOM 4YHCIE C
UCIIOJIb30BaHUEM TpeyrosibHuKa [lackars.
Pemarp 3agaum  Ha  HaxoXAECHHE
BEpOSTHOCTEH  COOBITHUH (B paMKax
U3YYEHHOTO).




10 KJIACC

OO0111e€e KOIMIECTBO YacoB — 34 yaca.

Tembl
(TemaTuveckme
0J10KM/MOTYJIN)

OcHoBHoe
cojlep:KaHne

OcHOBHbBIE BU/IBI 1€ATEJIbHOCTH
o0y4arommxcs

IloBTOpEHUe
(44)

DNIeMEHThI
KOMOHMHATOPHKH.

BepostHOCTB
CIIy4allHOTO COOBITHSI.

B meuenue yuebHo2o 200a: IOHUMATh,
IPUMEHATh B CAaMOCTOSTEIBHOW pedH,
BOCIPUHUMATH (CIyXO3PUTEIBHO W/WIH
Ha CIIyX C y4ETOM YPOBHS CIyXOpE4eBOTO
pa3BUTUS OOYYAIOIIUXCS) U JOCTaTOYHO
BHSTHO M €CTECTBEHHO BOCIIPOU3BOIUTH
TEMaTU4YEeCKyl0 U TEPMHUHOJIOTHYECKYIO
JEKCUKY, a  TaKkKe JIEKCUKYy IO
OpraHM3alul y4eOHOH JeATCIHHOCTH.
BeImonHATE  (DOHETHYECKYIO  3apsiIIKY.
Hcnomp3oBare  NakTHiIbHYIO  (YCTHO-
JAKTHIBHYIO pedb) B Ka4ecTBe
BCIIOMOTATEIFHOTO CPE/ICTBA OOIICHHSI.

Ilo  oxonuanuu xadxcoou  yuyeOHOU
yemeepmu: BOCIHPUHUMATh Ha CIyX U
BOCIIPOM3BOAUTH  TEMAaTHYeCKyld |
TEPMUHOJIOTUYECKYIO JICKCHKY Yy4eOHOM
JIUCUUIUIMHBL, a TakXe JEeKCHKY II0
OpraHu3aIy y4eOHOH NesTeTbHOCTH.

[ToBTOpATH M3y4EHHOE M BBHICTPAMBAThH
CHUCTEMY 3HAHUM.

Pemarp 3agaun  Ha mepedyHcIeHHE
KOMOMHAIMii  (4ucia  NEepecTaHOBOK,
yyclla COYeTaHWil), Ha HaXOXKJIEHHUE
BEPOSITHOCTEH COOBITUH C MPUMEHEHHEM
KOMOMHATOpUKH, B TOM 4YHCIE C
UCIIOJIb30BaHMEM TpeyroyibHuKa [lackass.

Pematp 3amaun  Ha  HaXOXKIEHHE
BEpOSITHOCTEW  cOOBITHH (B pamkax
W3YYEHHOTO).

I'eomeTpuuec
Kas
BeposiTHOCTHL (4

1)

I'eomeTpuueckas
BEPOSITHOCTb.
CayvaiiHplii  BBIOOD
TOYKH M3 (Urypsl Ha
IJIOCKOCTH, u3
OTpe3Ka, U3  JAyIu
OKPY>KHOCTH.

OcBauBarh MOHITHE TI'€OMETPUUYECKON
BEPOSATHOCTH.

Pemare 3amaum  Ha  HaxXOXKICHHE
BEPOSATHOCTEN B OMBITAX, MPEIACTABUMBIX
Kak BbIOOp TOYEK M3 MHOTOYrOJbHUKA,
Kpyra, OTpe3Ka WM IYIM OKPYKHOCTH,
YHCIOBOTO IPOMEKYTKA.

HcnbuiTanuns
Bepnyniam (8 4)

UcnbiTanue. Ycnex
nu Heynada. Cepus
HCTIBITAaHUH o
TIePBOTO ycrnexa.
HcnbiTanus
bepnymm.
Beposaraoctu
cOOBITUI B  CcepuH
ucnbiTaHui bepHyrm.

OcBauBarb  IOHATHS:  HCIBITAHUE,
JJIEeMEHTapHOe COObITHE B HCIBITAHUU
(ycmex u Heynaua), cepus HCHBITAaHHMH,
HACTYyIUIEHHE MEepBOro ycnexa (Heynadnu),
cepus ucnbiTaHui beprysm.

Pemares 3amaum  Ha  HaXoXKIEHUE
BEPOSATHOCTEH  COOBITM B CepHH
WCIBITAHUN /10 TEPBOrO YCIleXa, B TOM
qucIe C IPUMEHEHHEM (POPMyYIbl CYMMBI




[IpakTnueckas pabota

T€OMETPHUYECKOM MPOTPECCUH.

«HcnpiTanus Pemrare 3amaum  Ha  HaXOXICHUE
bepnaymmm». BEPOSATHOCTEH 3JIEMEHTAPHBIX COOBITHIA B
cepud  UCNObITaHUKM  bepHymnu,  Ha
HaxXO0XKJICHUE BEPOSITHOCTH
ONpeeIEHHOI0 YHUCia YCIEXOB B CEpUU
ucnslTaHui beprymm.
N3yuyarp B  X0He  MpPaKTUYECKOU
paboTel, B TOM HYHCIE C IOMOIIBIO
U (GPOBBIX pecypcos, CBOIICTBa
BEPOSITHOCTM B CEPUU  MCHBITAHUMA
bepnyiu.
Cayuaiinas Cnyuaiinas OcBouth TTOHSITHUS: ciyJaiiHas
BeJiMuMHa (8 4) BEJIMYMHA u BEJIMYMHA, 3HAYCHUE CIy4aitHON
pacmpeneneHue BEJIMYMHBI, pacnpeneneHue
BEPOSTHOCTEM. BEPOATHOCTEH.
Maremarnueckoe W3ydyate u 00CyXHIaThb MPUMEPHI
OXKUJIaHWE u JTUCKPETHBIX U HEMPEPBIBHBIX CIy4alHbIX

JUCIIEpCUsl CIIy4alHOMN
BenuuuHbl. [Ipumepsl
MaTeMaTU4eCKOro
OXKUJAHUS KaK
TEOPETUUECKOTO
CpPEOHEr0  3HAYCHHUS
BEJIMYMHBI.

ITonsiTue o 3akoHe
00IBIINX YHUCEIL
H3mepenne
BEpPOSITHOCTEN c
MIOMOIIBIO 4acToT.
[IpumeHeHne  3akoHa
OOJIBLIINX YHCElL.

BEeIMYMH  (POCT, Bec 4Yelo  Beka,
YHCIICHHOCTD HaCEJICHHS, apyrue
U3MEHYMBBIC BEIMUYUHBI, PACCMOTPEHHBIE
B Kypc€ CTaTHUCTHUKH), MOJEIbHBIX
CIIyJallHBIX ~ BEJIMYHMH, CBS3aHHBIX CO
CIIy4aiiHBIMHU OTIBITAMH (6bpocanue
MOHETBI, UTPATIBHON KOCTH, co
CIIy4aiiHbIM BBIOOPOM U T. II.).

OcBauBaTh MOHATHS: MaTEeMaTHYECKOE
OXKHMJIAaHUE CIYy4alHOW BEIMYUHBI Kak
TEOPETUYECKOe  CpelHee  3HaYeHHeE,
JUCIIEPCUSL  CIly4alHOW BEJIIMYMHBI Kak
aHaJIOT TUCTIEPCHH YHCIIOBOTO Habopa.

Pemare 3amayn  Ha  BBIYUCIICHHUE
MaTeMaTu4eCKOro OXKUJIaHUs u
JUCIIEPCUU  JTUCKPETHOM  CIIy4alHOU
BEJIUYMHBI o 3aIaHHOMY

pacmpeziesieHuo, B TOM 4YHCIe 3ajad,
CBA3aHHBIX  CO  CTPaxOBaHMEM W
JIOTEPESIMH.

3HAKOMHUTBCSI €  MareMaTH4eCKUM
OXUJAaHUEM M JUCIEepCHed HEKOTOPbIX
pacnpeneneHun, B TOM qucie
pacrpeneneHusi CIy4yalHOW BEJIMYUHBI
«YHUCJIO YCIIEXOB» B CEPUM HCIBITAaHUI
bepnymnm.

W3ydatp  4vactory  cOOBITHA B
MTOBTOPSIFOIIMXCS CIyYalHBIX ONbBITAaX Kak
CIIyYailHYIO BEJIMYUHY.

3HaKOMUTBCSI C 3aKOHOM  OOJBIIUX
gucen (B ¢opme bepuymiun): mpu
OONBIIIOM  4YHCJIE€  OMNBITOB  YacToTa
cOOBITHS OJIM3KA K €r0 BEPOSATHOCTH.

Pemare 3amaum  Ha  uM3MepeHHE




BEPOSITHOCTEH C TIOMOIIBIO YaCTOT.

OOcyxnarb poib 3aKoHA OOJBIITUX
qucel B OGOCHOBaHI/II/I qaCcTOTHOT'O
METOJIa H3MEPEHHSI BEPOSITHOCTEH.

OOcyxarh 3aKOH OOJBIIUX YUCEN KaK
TPOSIBIICHHE CTaTUCTHYECCKON
YCTOIZHHBOCTH B U3MCHYMBbLIX SABJICHHUAX,
POJIb 3aKOHA OOJIBIIUX YHCE B IPUPOJIE U
B )KU3HH YCJIOBCKA.

O600menne u [Ipencrasienue [ToBTOPSATH M3Yy4EHHOE U BBICTPAUBAThH
CHCTEeMATU3AIUA JAHHBIX. CUCTEMY 3HAHUM.
H3Y4YEeHHOI0 OnucarenbHas Pemars 3amaun Ha mnpeacTaBlIeHHE U
marepuaaa (10 CTaTUCTHKA. ONMCAHUE JaHHBIX.
q) BeposatHocTh Pemwlarp  3amaun  Ha  HaxXOXKAECHUE
CIIy4aifHOTO COOBITHSI. BEPOSITHOCTEW COOBITUN, B TOM YHCIE B
DNIEMEHTHI OTIBITAX c PaBHOBO3MO)XHBIMU
KOMOWHATOPHKH. 3JIEeMEHTapHbIMU COOBITHSIMH,
CrnydaiiHble BETUYHHBI BEPOATHOCTEH 00beTUHEHUS u
U pacupeieseHusl. nepeceyeHus  COOBITHI,  BBIYUCIATH

BEPOATHOCTH B OIBITaX C CEpPUAMHU
CIIy4YalHBIX UCIIBITAHUN.

B pasgene TeMaTuueckoro IUTaHUpOBaHUA paboueid mporpammbl (A
KaXJ0ro rofa OOy4YeHHS W BCEX TUCIUIUIMH LUKiIa «MaremaThkay) MOryT
ObITh yYTE€Hbl BO3MOXXHOCTHM HCIIOJIb30BAHUS DJEKTPOHHBIX (LIH(PPOBBIX)
00pa3oBaTeIbHBIX peCypcoB, SBIISTFOLIIUXCS y4e0HO-METOIUIECCKUMHU
MarepuajiaMy,  peaauM3yrlmuMu  auaaktudeckue — Bo3dmoxkHoctu — MKT,
cofiepaHhe KOTOPBIX COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa3oBaHUU
(MyJIBTUMETUHHBIE TIPOTPAMMBI, AJIEKTPOHHBIE YUYEOHUKH W pabouue TeTpaiH,
AIIEKTPOHHBIE OMOIMOTEKH, BUPTyaJIbHBIC JTAOOPATOPUU, UTPOBBIE MPOTPAMMEI,
KOJUIEKIIUU ITU(PPOBBIX 00pa30BaTEIBLHBIX PECYPCOB U/WIIH JIP.).

C yderom auddepeHIIMpPOBaHHOTO XapakTepa TpeOOBaHUN K IJIAHUPYEMbIM
oOpa3oBaTe/IbHBIM pPE3ylbTaTaM TEKyIlas W MPOMEXKYTOYHAs arTecTarusi To
y4eOHBIM TIpenMeTaM IukiIa «Maremaruka» MPOBOAUTCS C HCIIOJIb30BAHUEM
pa3paboTaHHBIX TIEIAaroroM KOHTPOJIBHO-U3MEPHUTEIbHBIX MaTepuagoB (CM.
[Tpunoxenue A).

Brxurouenmne o0y4aroniuxcsi BO BHEITHUE TIPOIEAYPHI OIICHKU JOCTIKEHUH O
npeaMeTam Iukiaa «MareMaTnka», B TOM YHCIIe BCEPOCCHICKUE MPOBEPOUHBIE
paboTel W Apyrue MOAOOHBIE MEPOIPHITHS, MPOBOAUTCS TOJIBKO C JKEIaHUSA
caMuxX OOydaroluXCs C HApYIICHUSMU CIyXa U WX POIUTENel (3aKOHHBIX
Ipe/iCTaBUTEINEH ).

[Io pesynpraTaM MPOMEKYTOUHOM OIICHKM OBJAJCHUSA COJEpKAaHUEM
npeaMeToB mukina «MaTemartuka» TPUHUMAETCS pPEIIeHHe O COXPaHEHWH,
KOPPEKTHPOBKE  IMOCTABJICHHBIX  3ada4, OOCYXJCHHS Ha  IICHUXOJOTO-




NEIarOrHuYeckOM KOHCUIMyME (y4eOHO-METOJUYECKOM COBETe W/WIH Jp.)
00pa30BaTEIbHON OPraHU3allUU C LIEJbI0 BBISIBICHUS INPUYMH U CONIACOBAHMS
IUIAaHa COBMECTHBIX JEWCTBUH MEJArori4ecKoro KOJUIEKTHBA, OpraHHU3allu
B3aMMOJIEUCTBHUS C POAUTEISIMU 00yUYaIOLIErocs ¢ HApyILIEHHBIM CIIyXOM.

[Tpunoxenne A

HOI[XOI[LI K OII€CHKE Oﬁpa3OBaTeJII)HBIX PE3yabTAaTOB Oﬁy‘lalOIllI/IXCﬂ C
HaApYIIeHUSIMHU CJjiyxa 1mo y‘leﬁﬂblM nmpeamMeTam nuKJIa «MaremaTruka

[Ipu oueHke pe3yapTaroB OOy4Y€HHS MAaTEeMaTHKE, BKJIOYas ajureopy,
TE€OMETPHIO, BEPOSITHOCTh M CTATUCTHKY, HEOOXOIUMO YYUTHIBaTh OCOOEHHOCTH
pPEUEBOr0 M OOILIEr0 Pa3BUTHUSA, MBICIUTEIBHOU AEATENBHOCTH OOYYAIOIIMXCS C
HapyuleHusMU ciyxa. Jlonyckaercs auddepeHuupoBaHHas OLEHKA.

I'papuxk wu comepkaHwe JMArHOCTUK pa3padaThIBAETCA y4YUTEIEM U
yTBEpXKIAeTCS aIMHUHHUCTpanuend oOpas3oBaTesibHOM opranuzanuu. Kpurepuu
OLICHKM YCTHBIX M TIMCBMEHHBIX paldOT pa3padaThIBAIOTCA OpraHu3aluen
CaMOCTOATENIbHO U (PUKCUPYIOTCS B JIOKadbHOM akrte. llpum omnpenenenun
KpUTEPHUEB OLEHKH CIIEAYET YUUTBIBATH 0COOBIE 00pa30BaTEIbHbIE TOTPEOHOCTH
oOyyYaromuxcsi ¢ HapylmeHusaMH cityxa. OLeHKa pe3yJabTaToB 0Oy4YeHHs J10JKHA
BBICTPaUBAThCS UCXO/S U3 MOHUMAHMS TOTO, YTO OOY4YarOIIMICS MOT OCO3HAHHO
YCBOUTH YUEOHBI MaTepHall.

BaxkupiM B oIleHKe pabOT SBISIETCS TO, UYTO BCE OMIMOKHU JOJIKHBI OBITh
UCIIPaBJIECHBI, a TMOCJI€ 3TOr0 3aKpPEIUICHO IPAaBWIBHOE  BBIIIOJIHEHHE
COOTBETCTBYIOIIUX JECHCTBUM.

Ha xaxxiom rogy oOyueHus: IpOBOJSATCS pa3IndHbIe BUAbI AMATHOCTHKU:

— cTapToBas (BXOJHOE OLICHUBAHUE);

— TeKylasl TUarHOCTUKa;

— IIPOMEXKYTOYHAsL TUArHOCTHKA.

CraproBasi IMArHOCTHKA

HazHnaueHue cTapToBON AMATHOCTUKHU — BBIIBUTH TOTOBHOCTH OOYYaIOIIHUXCS K
OCBOCHHIO MaTEMAaTHUKH Ha MPEACTOAIIEM IOy O0YUEeHHUS; KAaYECTBO OCTATOYHBIX
3HaHWK OOydYaromuxcss 3a MPENbIAYIUid y4eOHBI TON; CIPOTHO3UPOBATH
METOJNYECKHE PUEMBI, CpeacTsa KOPPEKLIMOHHO-TE1aroru4ecKoro
BO3ACUCTBUA C YYETOM YpPOBHS aKTyaJbHOTO Pa3BUTHsI OOYYaIOUIUXCS U HX
NOTEHIMAIa K OCBOEHUIO COACPKaHUS TaHHON yueOHOM TUCITUIIINHBI.

Henenecoobpa3Ho mpoBOAUTH CTAapTOBYIO JUAarHOCTUKY Ha 2-0i y4eOHOM
Hezelle: KOHTpOJIbHAs paboTa TMpenBapsercss IMOBTOPEHUEM OCBOEHHOTO
MaTepuana.

[To 3aBepuieHnu pabOThl OOyYAOUIUMCS TMPEJOCTABISIETCS BpeMsl Ha
caMoIipoBepKy. B xome Bceil KOHTPOJIBHON pabOThl OOyYaroIIuecs MOTYT
MOJIb30BAThCS YEPHOBUKOM. B BHjEe CIpaBOYHBIX MaTrepuajioB OOy4aroLIUXCs




MOTYT OBITh TIPEJIOKEHBI (B CIIydae HEOOXOAUMOCTH) aJITOPUTMBI BBITTOJIHCHHUS
TOrO WJIM MHOTO BHJA JEATEIbHOCTH. I[IpOoAomKUTENbHOCTh BBIMOIHEHUS
00y4aroIUMHCS KOHTPOJIBHOM paboThl —1 ypok.

Tekymas IMarHoCTUKA

Texymiasi mpoBepka OCYIIECTBISETCS B MPOIECCE OCBOCHUS 00yYarOIIMMUCS
KaXX710i TeMbl. OHa MPOXOJUT B BUJIE OMPOCOB, BHIIIOJHEHUS CaMOCTOSTEIbHBIX
pabotr. Kpome TOro, mo muKiy M3y4eHHBIX TEMATHUECKUX PA3eiiOB yUUTEIh
OpraHu3yeT KOHTPOJbHBIE pabOTHI MO YKAa3aHHBIM B MpOrpaMMe TeMaTH4YeCKUM
pasnenam.

B koHime kaxmaoil ydyeOHOMW 4dYeTBEpPTH B paMKaxX TKYIIETO KOHTPOJIsS
00s13aTeTbHO OpPraHU3yeTCsl MOHHUTOPHUHI, OPUEHTUPOBAHHBIM HA HPOBEPK)
B0CNPUAMUSL HA CTYX U B0CNPOU3BEOEHUS MEMAMUYECKOU U MEPMUHONIOSUYECKOL
JIeKCUKU Y4eOHOU OUCYUNIUHBL, A MAKNHCe JIeKCUKU NO Op2aHu3ayuu y4eOHou
OdesimenbHocmu. JlaHHas TIpoBepKa IUIAHUPYETCS M MPOBOJUTCS YUUTEIEM-
OPEIMETHUKOM COBMECTHO C Y4YHUTelIeM-Ie(eKToI0oroM (Cypaorenarorom),
KOTOPBIMI  BENET clHenuanbHble (KOPpPEKIUOHHBbIE) 3aHATHS  «Pa3Butne
BOCHPUSITHUS U BOCHPOU3BEIACHUS YCTHOU PEUM.

OyeHnusarnue KOHMPONbHOU pabomvl

OTBeT OLIEHUBAETCSI OTMETKOU «5» B CIEAYIOMMX CIyqasx:

— paboTa BBINOIHEHA MTOTHOCTBIO;

— B JIOTUYECKHX PACCYXICHUSIX M OOOCHOBAHUM PEIIEHUS HET NMPOOENOB U
OIINOOK;

— B pEUICHUMH HET MaTeMaTHMYeCKUX OLIMOOK (BO3MOYKHA OJIHA HETOYHOCTb,
OMKCKAa, KOTOpas HE SBISAETCA CJEICTBUEM HE3HAaHUS WIM HEMNOHUMaHUs
y4eOHOro Marepuarna).

OtMmeTka «4» CTaBUTCA B CIEAYIOIINX CIydasX:

— paboTa BBINMOJIHEHA TMOJHOCTHIO, HO OOOCHOBAHUS IIIATOB PEIICHUS
HEIOCTaTOuYHbl (€ci yMeHue OOOCHOBBIBATh PpACCYXKJIEHHUS HE SBUJIOCH
CHEIUaTbHBIM 0ObEKTOM TIPOBEPKH);

— JIOMYIICHBbl OJHA OMIMOKAa WM €CTh JBa-TpU HEMAOYETa B BBIKIAIKAX,
pPUCYHKaX, 4epTekax WM Trpadukax (eciu 3TU BUABI padOT HE SBISIIUCH
CHEIUaTbHBIM 0OBEKTOM TIPOBEPKH).

OtMeTKa «3» CTaBUTCA B CIEAYIOLINX CIydasiX:

— JIONyIIeHO Oojiee OAHOM OmuOKM win Oosiee ABYX-TPEX HEAOYETOB B
BBIKJIQJIKAX, dYepTexkax wuiu rpadukax, HO oOyyaromuiics obmagaeT
00s13aTeTLHBIMU YMEHUSIMH 10 TIPOBEPSEMON TEME.

OTMeTKa «2» CTaBUTCA B CIECAYIOIIUX CIydasiX:

—  JIONYIIEHbl  CYIIECTBEHHbIE  OIIMOKH, JEMOHCTPUPYIOIIHE,  YTO
oOydaronuiicss He oOjagaeT 00s3aTeIbHBIMM yYMEHUSMH [0 JaHHOW TeMe B
TIOJIHOW Mepe.

IIpoMeKyTOUYHASL THATHOCTHKA

[IpoMeXyTOUHBI KOHTPOJb MO3BOJSET YCTAHOBUTH YPOBEHb OCBOEHUS
oOyy4aroluMHCsT MPOrpaMMHOIO MaTepHalia M0 OKOHYaHUU KaXIou ydeOHOMU
YeTBEPTHU/TPUMECTPA U Ha KOHEI] yueOHOTo rofa. Bpems BbinonHeHust paboThl —
1 ypok. B xoHTposibHOM padoTe 11es1ecoo0pa3Ho 00eCeunTh COYeTaHne 3alaHui




0a30BOr0 U MOBBIIIEHHOIO YPOBHEN.



