


HHOACHUTEJIbBHAA 3AIINCKA

MaremaTuKa, sIBJISACH OJTHUM U3 CHCTEMOOOPA3YIOIIUX MPEIMETOB IIKOJILHOTO 00pa3oBaHus,
UIPaeT Ba)KHYIO POJIb B JUYHOCTHOM M KOTHUTHBHOM Pa3BUTHUH OOy4aroIIMXCS ¢ HApYLIEHUSIMU
ciyxa. CoxepkaHWe JaHHOTO Kypca COJEHCTBYET PAa3BUTHUIO JIOTMYECKOIO MBIIIICHMUS,
OBJIQJICHUIO pallMOHAJIBHBIMU CHOCOOAMU U NpUEMaMU OCBOEHHS MAaTEMaTU4YEeCKOro 3HaHUS,
OCO3HAHHIO 3aKOHOB, KOTOPBIE JIe)KaT B OCHOBE M3Y4aE€MbIX SIBJICHUH, a TAK)KE CYLIECTBYIOIINX
B3aUMOCBSI3€1 MEX/y SBJICHUSMU.

3HaynTeNbHA POJIb Kypca MAaTEMaTHKH Ui OBJIAJCHHUS OOyJarOIMMUCS C HapyHICHUSIMHU
cllyXa COIMAJbHBIMH KOMIIETCHIMSMH, BKIIOYass CIOCOOHOCTh pelIaTh 3HAYAMBIC IS
IIOBCEIHEBHOM KM3HU UY€JIOBEKa NMPAKTUUYECKUE 3a/1a4l, YMEHHUE HUCII0Ib30BaTh MPUOOPETEHHbIE
3HAHUS JUIsl U3y4EHUs OKpYKaroLel JeMCTBUTEIBbHOCTH.

CopnepxaHue Kypca MaTeMaTUKH SIBJISIETCS BaKHBIM M JUJIS  YCHEIIHOTO OCBOCHMS
MIPOrpaMMHOI0 MaTepuaia Mo JpyruM y4eOHBIM JUCHUIUIMHAM, JJIS MPOJOJKEHUs 00ydeHHs B
CHCTEME HENPEPHIBHOTO 00pa30BaHus, Ul MOATOTOBKH [OAPACTAIOIIETO MMOKOJIEHUS K TPYI0BOM
NEeSITEIbHOCTH — B CBSI3U C HEOCTIOPUMOM POJIbI0 MaTEMaTUKN B HAyYHO-TEXHUUYECKOM Iporpecce,
COBPEMEHHOM MPOMU3BOJICTBE, HAYKE.

VYueOnas nucuuruinaa «MatemaTtrka» ocBauBaercst Ha yposHe OOO no Bapuanty 2.2.2 AOII
B IIPOJIOHTUPOBaHHBIE CPOKU: ¢ 5 110 10 KIacchl BKIOYUTENBHO.

OCHOBHBIMH JIMHUSIMU COJIEpKaHmsl yueOHOTO Kypcea B 5S—10 kimaccax sBISIFOTCS CIeAyIOITHE:
«Yucna w BeUHCTEHUS», «AnreOpa» («AnreOpandeckue BBIpaXEHU», «YPaBHEHHUS |
HepaBeHCTBa»), «PyHkuum», «l'eomerpusi» («l'eomerpuueckre QUIyppl U HUX CBOWMCTBay,
«3mepeHne reoMeTprUecKrX BEIMYNHY), «BEpOSITHOCTh M CTAaTUCTHKAY.

Pa3ButHe yka3zaHHBIX JMHUN OCYIIECTBIISECTCS MApaJUIEIbHO: KaXJas B COOTBETCTBUM C
COOCTBEHHOU JIOTUKOM, HO TIPU 3TOM B TECHOM B3auMoJieicTBHH. Kpome Toro, nx oObeIUHSIIET
JIOTHYECKasi COCTABJIAONIAsA, TPAAUIMOHHO IPUCYIIAs MAaTeMaTHUKE W IPOHU3BIBAIOLIAs BCE
MaTeMaTHYeCKHue Kypchl M conepkatenbHbie JuHUH. ChopmynupoBannoe Bo ®I'OC OO0
TpeOOBaHHE «YMETb  ONEpPUpPOBaTh TMOHATUSIMHU:  OINpeAesieHHEe, aKCcuoMa, Teopema,
JI0Ka3aTelIbCTBO; YMEHUE pPAaClO3HAaBATh WCTUHHBIE W JIOXKHBIE BBICKA3bIBaHUS, IPUBOIUTH
MIPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHHS BBICKA3bIBAHUI» OTHOCHUTCS KO
BCEM Kypcam, a popMHUpoBaHUE JOTHUYECKUX YMEHHUM paclpenesseTcsl Mo BCeM rojiaM 00ydeHus
Ha ypoBHe OOO.

B mpouecce ypokoB MareMaTHKH OOydarollMecs C HapyHICHUSIMH CIyXa 3HAKOMATCS C
pazHoOOpa3HbIMM ~MaTEeMaTHMYECKUMU TMOHATUAMU M TEPMHHAMH, C MaTeMaTH4YeCKOU
(bpazeosoruell, 4YTO TMO3BOJIIET CTUMYJIMPOBATh pPEUEBOE pa3BUTHE M MPEOJOJEBATh €ro
Hegoctatkd. W, HaoO0opoT, Omarojgaps COBEPILIEHCTBOBAHUIO CIOBECHONW peYd MPOHMCXOJUT
HamOoJee TIIyOOKOE U OCHOBATEIbHOE OCBOCHHME MAaTeMaTH4eCcKOro 3HaHus, (OpMUPOBaHUE
abCcTpakTHOTrO MbIILIEHUS. B JaHHO#M CBsI3M CyllecTBEHHAsh poJib B OOYUYEHHUHM MaTeMaTHKe
MIPUHAJICKUT CIIOBY. B cooTBeTCTBHM cO crieruuKoit 00pa3oBaTeIbHO-KOPPEKIIMOHHOM paboTh
B XOJ€ YPOKOB MaTeMaTHKH MpeAyCMaTpUBAETCS MPEIbsBICHHE BepOaIbHBIX HHCTPYKIIUM,
MOCTAHOBKA CJIOBECHBIX 3aJa4, MNOOyKJIeHHEe OOy4aromMuXcsi K pacCyKIEHHUSM BCIYX,
KOMMEHTHPOBAHHUIO BBIMOJHIAEMBIX JEUCTBUH, OOBSICHEHUIO OCYILECTBIEHHBIX OTEpalyi.
VYuuTens JOJKEH CO37aBaTh YCIOBUS, NMPU KOTOPBIX Y OOYUAIOIIMXCSI C HAPYLUIEHHBIM CIIyXOM
OyzneT BO3HHUKaThb MOTPEOHOCTh B pPEUEBOM OOLICHMM Ui MOJIY4YEeHUs TOW WM WHOU
MaTeMaTH4eCcKOM MH(POPMaLIUK, a TAKXKe TUIAHUPOBAHMUS, BBITIOJHEHUS, TIPOBEPKU MPAKTUYECKUX
JNEVCTBUI MaTEMAaTUYECKOTO COACPKAHUS.

KorautuBHasi coctaBisiionias Kypca MaTeMaTHKU IO3BOJIET OOEeClednTh Kak TpeOyeMbli
CTaHJApPTOM HEOOXOIUMBIH (0a30BbIi) ypOBEHb MaTEeMAaTHYECKON MOArOTOBKH, TaK U
MOBBIIICHHBIA YPOBEHb, HEOOXOJUMBIH JUIs YIIIyOJIEHHOTO U3yYeHUs TIPeMETa.

Kypc maTemaTuku UMEET SIpKO BBIPa)KEHHYIO BOCIMTATEIbHYIO HAIPaBIEHHOCTh. biaronaps
pa3zHo0Opa3HBIM BHJIAM JIESITEIBHOCTH U (hopMaM OpraHU3aIiy paboThl 00YJaIOIIMXCs HAa YpOKax
MaTeMaTUKU POUCXOIUT BOCIIMTAHUE LENEYCTPEMIIEHHOCTH, BOJIM, HACTOMYUBOCTH, OCO3HAHHOMN
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MOTPEeOHOCTH IOBOIUTH HAYATOE JIEJI0 JI0 KOHIIA. BEITIONHSS T€ WK WHBIE 3ajaHusl, 00 yJaroniuecs
C HApyIIEHUSIMU CIIyXa OCO3HAIOT, YTO HEOPEI)KHOE OTHONIEHHWE K padoTe, OTCYTCTBUE
COCPEIOTOYCHHOCTH NP PEIICHUH MPUMEPOB, 3371a4, OCYIIECTBICHUU TpadudecKux padboT u jap.
00yCIIOBIMBACT BO3HUKHOBEHHE OMMTUOOK. OCYIIECTBIISS NEATSILHOCTD B TPYIIE, B MOATPYIIIAX,
napax, oOydaroliuecsi ¢ HapyIIeHHEM CllyXa ydarcs OeCKOH(IMKTHBIM CIIOCO0aM pemieHus
MPOOJIEMHBIX CHTYaIMii, CHOPHBIX BOIPOCOB, MPUHSATHIO WHOTO MHEHUS, YBOKCHUIO K TOYKE
3peHUs JPYroro 4eoBeKa.

CogxepxaHue ypOKOB MaTeMaTUKH TIO3BOJISIET TakKe OO0ECIeYMBaTh ICTETHYECKOE
BO3JICHCTBUE HA JIMYHOCTh, B YaCTHOCTH, 32 CUET MPEIBSABICHHS AKKypaTHO BBIMOJHEHHBIX
JTMIAaKTHYECKUX TIOCOOMH, aHanm3a W300paKCHWH, IMPEACTABICHHBIX B YUYCOHHKE, BKIIOUAs
reOMETPUYECKUI MaTepHall.

OcBoeHme 00yJaroIMMICS ¢ HAPYIICHUSIME CITyXa IPOrpaMMHOTO MaTepraia 1o MaTeMaTHKe
OCYIIECTBIISIETCS MPEUMYIIECTBEHHO HA ypOKaxX MOJ PYKOBOACTBOM yuwrtelns. OpHAKO s
MIPOYHOTO OCBOGHUS COJICPIKAHUS Kypca TpeOyeTcs MPeayCMOTPETh PETYISPHOE BBITIOJHEHUE
JOMAITHUX 3aJaHWi, WMCKIFoYas JIHU TPOBEJCHHUS KOHTPOJBHBIX pabot. Ilpu ompenencHum
CoJIepKaHus U 00bhEMaA JIOMAITHETroO 3aJaHusl HEOOXOIMMO YYeCTh HEJAOMYCTHMOCTh TIEperpy3Ku
00yJaronuxcsi yueOHbIM MaTEPHUATIOM.

Peanm3zarnus oOpa3oBaTeIbHO-KOPPEKITMOHHOTO TIPOIlecca OPHEHTHPOBAHA HAa OBJIAJICHHE
OoOydJaromUMUCSA C HApPYMICHUSMHU CIlyXa TEMAaTHYECKYI0 M TEPMHHOJIOTHYECKYIO JIEKCHKY,
KOTOpas JIOJDKHA BOWTH B UX CIIOBAPHBIN 3armac 3a Cu€T IeICHANPaBICHHON OTPa0OTKH, TIPEXK/Ie
BCETrO0, 32 CYET BKIIIOUECHUS B CTPYKTYPY CIOBOCOUYETAHUM, TPEJIOKEHUI, TEKCTOB, B T.4U. B CBA3HU
¢ (GOpMYIIMPOBKOH BBIBOJIOB, BBIJIBMKEHHEM TUIIOTE3, 0(DOPMIICHHEM JIOTHISCKUX PACCYKJICHUH,
MIPUBEACHUEM JIOKA3aTeIbCTB U T.II.

Ipunyunser peanuzayuu-oopazosamenbHo-KOPPEeKYUOHHOU padombl HA YPOKAX MAMEMAMUKU.

B cootBercTBUM C mpunyunom HayuHocmu B Xoje 00pa30oBaTElbHO-KOPPEKIIMOHHOTO
rpoliecca NnpeaycMaTpuBaeTcs, BO-IIEPBBIX, BBIOOP U MPEIbsIBICHHE MaTepuana B COOTBETCTBUU
Cc TpeOOBaHUSIMHU M JOCTH)KEHUSMU COBPEMEHHOW HayKH, BKJIIOYas MaTeMaTHKY, MEJaroruky,
cypAomnenaroruky u ap. Bo-BTopeiX, mpuobpeTaemble 00y4daloIMMUCS 3HAHUS JIOJDKHBI OBITH
CUCTeMHBIMU. BocnpusitTie HOBOro mpeacTaBiisieT co00i mpoliecc, B KOTOPOM KaKJI0€ BIIEpPBBIE
OCBaMBaeMoO€ SIBIIEHUWE, TOT WJIM HHOM HE3HAKOMBII OOBEKT pacCMaTpHUBAIOTCS B CHUCTEME
pa3zHoo0pa3HbIX CBSI3€H C MHBIMU SIBICHUSIMHU U 00bEKTaMU: CXOHBIMU U OTJIMYHBIMU. B-TpeTbux,
MIpeIbsABISEMbI MaTepuan JODKEH ObITh JOCTOBEPHBIM, pacrosiaraTh MOJJIMHHBIM HAayYHBIM
oObsicHeHHEM. B  KOppeKIMOHHO-00pa30BaTEIBLHOM MIPOIlECCe HAa YPOKax MaTeMaTUKH He
JIOITyCKaeTcsl ByJlbrapu3alus, Ype3MepHasi yIpouEHHOCTh U3JI0KEHUsI 3HAHUI CO CCHUIKOW Ha
0COOCHHOCTH O0yJaromuxcsi, 0OyCIOBJICHHbIE HAPYIICHHEM cliyXa. B COOTBETCTBUU C JaHHBIM
MPUHIIMIIOM IPeIlyCMaTpPUBAETCs BOIUIONIEHHNE MaTEeMaTHYECKUX MPEACTABICHUN U TOHATUH B
TOYHBIX CIIOBECHBIX 0003HAUYCHUSIX, ONpeeeHusX. KpoMe Toro, BaKHBIM YCIIOBUEM MPHUHIIUIIA
HAyYHOCTH SIBJISIETCS TakKas OpraHu3anus o0pa3oBaTeIbHO-KOPPEKIIMOHHOTO Mpoliecca, Koraa y
oOydaroluxcsi ¢ HapylmeHUsIMU ciyxa QOopMUpPYIOTCS aOcTpakiuu U 00OOLIeHUS Kak
SMIUPUUYECKOTO, TaK M TEOPETUYECKOTO THUIMA. DTO MPEIrojaraeT MOCTHKEHHE BHYTPEHHUX
CBS3€H M 3aKOHOMEPHOCTEH MAaTeMaTHYECKUX SIBJICHUM, OTHOIIEHHH, 3aBucumMocTeil. HayuHocth
B 00y4eHHH MaTeMaTuke (anredpe, reoMeTpun) 00ecrieunBaeTCs TakKe 3a CUET MpPeOCTaBICHUS
MaTepuana, Kacarolerocs HCTOPUYECKOTO Pa3BUTHUS STOM HAYKU U €€ COBPEMEHHBIX IOCTHXKEHUH.

B cootBerctBUM ¢ npunyunom pazeusaroujeco obyuenus TpeOyercss oOecreuuBaTh
CTaHOBJIGHUE IIO3HABATEIBHBIX U TBOPYECKHX CHOCOOHOCTEH OOydarolmuxcs, yIpaBiIeHHE
TeMIIaMd H COJIEp>)KaHUEM HX MaTEeMaTHYeCKOTO pa3BUTHUS 3a CUYET COOTBETCTBYIOIIUX
BO3NIeicTBUH. B pesynbrare o0ydeHue Oyaer «BecTu» 3a co0oit pazsutue. [Ipu 3Trom TpeOyercs
MpeabsSBIEHUE MaTephalia ¢ y4ETOM OcCOOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH, pPEUeBHIX U
MO3HABATEIbHBIX  BO3MOXKHOCTEHW, HMHIMBUIYyaJbHBIX OCOOEHHOCTEH oOOydarmuxcs ¢
HapylieHusiMHu ciayxa. Kpome Toro, mpeaycMaTpuBaeTcsi BKIIOUEHUE B COAEPKAHUE YPOKOB Kak
PENPOIYKTUBHBIX 3aaHHI, TaK W CO3JaHUE CUTYAIlMil MO3HABATEIBHOTO 3aTPyIHEHUS, 3aIaHUi



npoOsieMHOro xapakrtepa. B umcne THIOB 3a/1aHuil peayCcMaTpUBAETCsl BBICOKUN YIICIbHBIN BEC
TaKUX, KOTOPbIE TPEOYIOT aKTUBHOTO UCIIOJIL30BAHUS CIIOBECHOU PEUH.

C yuérom npunyuna eocnumuvléarowje2o 0OyueHuss TPOTPaMMHBIA MaTepuan JIO0JDKEH OBITh
OPHUEHTHUPOBAH Ha pa3BUTHE Yy OOYJAIOMMXCS C HAPYIICHUSIMH CIyXa MOJIOKHUTEIbHBIX
MOpaJbHBIX M HPAaBCTBEHHBIX KauecTB. YYEOHBIH Marepuan Ha3BaHHOTO Kypca oOmajgaer
3HAQUYUTEJIbHBIM BOCIHMTATENIbHBIM MOTEHIIMAJIOM, B CBSI3M C Y€M JIOJDKEH HMCIOJb30BAaThCS IS
pacimiupeHusi  Kpyrosopa oOOy4yaloIIMXCs, pa3BUTHUS  KYJIbTYpPbl YMCTBEHHOTO  Tpy/a,
COBEPILICHCTBOBAHUSI HABBIKOB pPAIMOHAIBHOW Opranu3anud pabotsl u ap. K 3HaYUMBIM
(dakTopaM pealM3alMyi MPWHIMIIA BOCIHUTHIBAIONIETO OOYYCHHSI OTHOCSTCS TIyOOKOE 3HAHHUE
npeaMeTa yYuTeseM, HHTEPECHOE U JOCTYIHOE JUIsl O0YyYaIOIIMXCs U3JI0KEHNE MaTepuaa.

Ipunyun ceasu oOyueHus ¢ HcusHvio TPeOYyeT, YTOOBI IPU OCBOCHUH 3HAHUN 00yJaroIuecs ¢
HapyIICHUsIMU CIyXa, C OJHOW CTOPOHBI, ONHPATUCh HA COOCTBEHHBIN KWU3HEHHBIH U
npakTuueckuii onbIT. C Ipyroi CTOPOHBI, BAXKHO 00€CIEUNBATh MPUBJICUEHUE TPUOOPETEHHBIX
3HAaHUM M yYMEHUW B TOBCEIHEBHOM >KW3HECHHOW IMPAKTUKE, B Pa3HbIX BUIAX JESITEIbHOCTH.
[IpenycmarpuBaeTcst peryisipHOe 03HAKOMIIEHHE 00YYaIONIUXCsl C TEM, KaK YEJIOBEK HCIOIb3YeT
MaTeMaTHYE€CKUE 3HAHUS B PA3JIMYHBIX COIMAILHO-OBITOBBIX CUTYaAIIUSX, HA TPOU3BOJCTBE U T.II.

Ipunyun npounozo yceoenusi 3HaHuii 0cO00 3HAYUM B 00pPa30BATEIHHO-KOPPEKIIMOHHON
paboTe B CBS3U C OCOOCHHOCTBHIO OOYUAIOIIMXCS C HApYIICHHUEM CIIyXa CPaBHUTEIHHO OBICTPO
3a0bIBaTh OCBAaMBAEMbI yueOHBIN MaTepuan. B maHHO# CBsI3M ISl aIeKBaTHOTO OCO3HAHMS U
MPOYHOTO 3allOMUHAHMs MaTepuana TpeOyeTcsi omopa Ha BCE COXpaHHBIE aHAJIU3aTOPHI,
WCIIOJIb30BAHNE KHHECTE3UUECKHX OIYIIEHUH B BOCHPHUATHU MATEMaTHYECKUX OOBEKTOB.
BaxxHbIM Taxoke sIBISETCS YBSI3bIBAHUE BHOBH 3aTIOMHHAEMOTO C paHEe MOJTyYEeHHBIMU 3HAHUSIMH,
BKJIIOYCHUE HOBOTO 3HAHHMS B YK€ CIOXHUBIIYIOCSI CHCTEMY; Pa3BUTHE CIOCOOHOCTH K
ONIOCPEIOBAHHOMY 3allOMMHAHUIO, COBEPIIEHCTBOBAHME COOTBETCTBYIOIIMX MBICIUTEIBHBIX
npuémoB. TpeOyercss NperycMOTPETb CHCTEMaTHYECKOE HCIOJb30BaHUE YIPAKHEHUN Ha
MMOBTOPEHUE U 3aKPEIUICHUE MPOMIEHHOIO MaTeprala ¢ BKIFOYEHHEM B MIOBTOPEHUE 3JIEMEHTOB
HOBH3HBI.

Ilpunyun ucnonvszoeanus Ha2iA0HOCMU TPEIyCMATPUBACT TOCTENEHHBIA Iepexoa OT
HarJISIAHOCTH K CIIOBY, COYETAHME HAIVIIIHOCTU CO CJIOBOM. Peanm3anys JaHHOTO NpUHLUIIA
TpeOyeT y4éTa TOro, YTO HATJIAIHBIC BHU/IbI MBIIUICHUS HAXOIATCS B TECHOM B3aUMO/JICHCTBUU CO
CJIOBECHO-JIOTUYECKUM MbILIUIEHHEM. [laHHOE€ B3aMMOJEHCTBUE HAYMHAETCS C MBICIECHHOTO
(bopMHpOBaHUS HAMISIIHBIX 00pPa30B Ha OCHOBE CJIOBECHOTO TEKCTa (HapUMep, YCIOBUS 3a/1a4H )
B ¢opme mepeBoja Ha SA3bIK 00pa30B COJAEpkKAHHUS ATOrO0 TEKCTa (3agavyM) — YCTHOTO JIMOO
MMUCbMEHHOr0. B 1aHHOM ciydae HarjasiAHblil Marepuan MNpeacTaéT B BUJE BHELIHEH OIMOPbI
BHYTPEHHUX JEWUCTBUI, KOTOpbIC BBHIMOJHSIET OOYYAIONIMIICS C HapyIIEHHBIM CIIYXOM IO
pykoBojicTBOM Tnienarora. Ilo mepe oBnajeHus MareMaTHYeCKMMHU TOHSATUSMHU, aOCTPAKTHO-
JIOTUYECKUM MBIIUICHUEM TJIaBHOE COJAEpKaHHe B 0OyYEHUU MATEeMAaTUKH COCTAaBIISIIOT HE CaMu
MpEeIMEThI, SIBIICHUS, a CYIIECTBYIOIIME MEXKIy HUMU CBSI3M UM OTHomieHus. OObIYHOM
HarJsiAHOCTH CTAHOBUTCA HEAOCTATOYHO, B CBA3M C YEM BCTYNAET B CWUILy HPUHYUN
mooenuposanus. OH HE MPOTUBOIOCTABICH MPUHIUIY HATJISIAHOCTH, & SIBJSETCS €ro BBICIICH
cTyneHslo. biaronaps MoaenupoBanuio oOydaronuecs ¢ HapyIIeHUSIMH CITyXa B HarJIs,IHOM BHJIE
(mocpencTBOM cxeMm, rpadHKoOB, YEPTEXKEIT) 0CBAUBAIOT METOIBI U CIIOCOOBI TO3HAHUS U3Y4aeMbIX
OTBJICUEHHBIX CBSI3€1 M OTHOLIEHUN MEX 1y TPEIMETaMU, SIBJICHUSIMU, IOMCKA HOBBIX BHYTPEHHUX
OTHOLIEHUH U 3aBUCUMOCTEe. B CcBOIO ouepenb, HEYMEPEHHOE HCIIOIb30BAHUE CPEJICTB
HATJIITHOCTA MOYKET OTBJIEKaTh OOYUYAIOLIUXCSA OT MOCTABICHHOW Mepel HUMH y4eOHOH 3a1auu.
B cooTBeTcTBUU C 3TUM HE TMpeaycMaTpUBaeTCs 3aJepikKKa Ha HArMsAHBIX (opmax NeHCTBUH,
CHOCOOOB BBHITIONHEHUS 33JJaHUN B T€X CIy4asx, KOT/Ia y OOy4yarouxcs ¢ HapyHIIeHUsIMU CITyXa
chopMHUpOBaHBI MBICTICHHBIE 00pa3bl ATUX JeHCTBUI. OTHAKO MPU BOSHUKHOBEHHUH TPYAHOCTEN B
CBSI3M C OCBOEHHEM MaTepuaa, MpeICTaBICHHOTO B OTBICUEHHOU Qopme, MmpeaycMaTpruBaeTcs
BO3BpAalICHUE K HATJIAIHO-TIPAKTUYECKON OCHOBE 3a/1aHMUSI.

THpunyun unousudyarbHo2o nooxooa K 00y4aOWUMcs B YCIOBUSIX KOJIEKTUBHOTO O0yUYESHHS
MaTeMaThKe MpeaycMaTpuBaeT y4€T TOro, 4YTO YMCTBEHHBIE, pPEUYEBbIE, KOMIIEHCATOPHBIE
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BO3MOXHOCTH OOYYAIOMIMXCS C HApYIICHHSIMH CIyXa pa3iudHbl. B 93Toil cBs3u TpeOyercs
HHAUBUAYaATIU3al A 3aﬂaHHﬁ N0 KOJIMYCCTBY U COACPKAHUIO, NPCAYCMATPUBAIOTCA PA3JIMYHBIC
MepBbI IOMOIIU Pa3HBIM 00yJaIOITUMCSI.

Ipunyun onopvi 6 obyueHuu mamemamure HA 300p0O8ble CUIbl 00yYaloujecocs Tpedyer
KOPPEKIIMOHHOM HANpaBJICHHOCTH 00pazoBaTenbHOro npouecca. O0ydaroniiecs ¢ HapyeHUsIMH
Cllyxa  OBIIQJICBAIOT  MaTEMAaTHUYSCKUMU  3HAHHUSIMH  TPEUMYIICCTBEHHO  IOCPEICTBOM
CIIYXO3PUTCIIbHOTO BOCHPUATHA y‘I€6HOFO MaTcpurajia ¢ aKTUBHBIM HNPHUBJICUCHUEM COXPAHHBIX
aQHAIM3aTOPOB, TMOAKPEIUISII M pacIIUpss TMOoJydaemble 3HaHUsI Ojarojapsi MPaKTHYECKOM
ACATCIIBHOCTH, YYyBCTBCHHO, JIBUTAaTCJIbHO, OCA3ATCIIbHO BOCIIPUHHUMAaA MaTEMATHUICCKUC 00BEKTEI
U ABJICHUA. P33H006p33HBI€ BU/IbI ACATCIIBHOCTHU, HArpyxas pasjiM4HbIC aHAJIN3aTOPbI, YalllC UX
COUCTaHMSs, TMO3BOJIAIOT CO37aBaTh B CO3HAHWU 0oJiee SICHBIE M TIPOYHBIC 00pa3bl IMOHSTHS
M3y9aeMOro MaTeMaTHIeCKOTO MaTepuraa.

Ipunyun desmenbHocmHo20 no0xo00a OTPAXKAET OCHOBHYIO HalpaBJIE€HHOCTbh COBPEMEHHOMN
cUCTeMBbl 0Opa3oBaHUsl OOyYaIOMIEroCs C HAPYIICHHBIM CIyXOM, B KOTOPOW JESATEeIHHOCTH
paccMmarpuBaeTcsl Kak Ipoiecc (pOopMHUpOBaHUS 3HAHWM, YMEHHH U HaBBIKOB U KakK YCIOBHE,
o0ecrieunBaroIiee KOpPEeKIHOHHO-Pa3BUBAIOIIYIO HAIPABICHHOCTh 00pa30BaTEIHLHOTO MPOIecca.
Oco0Ooe MmecTo B pealu3alli JaHHOTO MPHUHIMIA OTBOJIUTCS INPEAMETHO-IIPAKTUUYECKON
JESTEIILHOCTH, KOTOpasi paCCMaTPUBACTCS KaK CPEACTBO KOPPEKIIUU M KOMITEHCAITUH BCEX CTOPOH
MICUXUKH 00Yy4aroIIerocs ¢ HapylueHHbIM CIIyXOM — B COOTBETCTBHMH C IICUXOJIOTHYECKON TeopHei
0 JIeSITETbHOCTHOM JIETEPMUHALIMU TICUXUKH.

Ipunyun eouncmea obyuenuss mamemamuke C pazgumMueM CJIOBECHOL peuu U Hepeuesblx
ncuxudeckux npoyeccog OoOYCIOBIEH CTPYKTYpOH HapylIeHHs, 0COOBIMH 00pa30BaTEIbHBIMU
NMOTPeOHOCTAMU O0YYaIOIINXCs C HApYIICHUSIMHU CllyXa. B COOTBETCTBHM € 3TUM B XOJI€ YPOKOB
TpeOyeTcs ynensTh BHUMaHHe paboTe HaJ MaTeMaTH4YeCKOW TePMUHOJIOTHEH, pacIIupsTh 3amac
MO/JIeJIe U BapHaHTOB BBICKa3bIBAHUW MATEMaTUYECKOTO cojiepkaHus. OBiaJeHUE CIOBECHOU
peubio B XOJ€ YPOKOB MaTeMAaTHUKH (aire0pbl, FTEOMETPHUM) SIBISETCS YCIOBHEM JallbHEHIIEro
M3YYEHHUS ATOU TUCLUHUIUIMHBI, a TAK)KE OCBOEHUS HIMPOKOTO Kpyra MaTeMaTH4eCKUX U ) KUTEHCKIX
MOHATHH, UCIIOJIb3YEMBIX B 0OUXO/IE.

[enenamnpasieHHas paboTa 1o pa3BUTHIO CJIOBECHOM peun (B yCTHOM M MUChbMEHHOH (popmax),
B TOM YHCJIE CIYXO3PUTEIBHOIO BOCIIPHUATHS YCTHOM peyH, pedeBoro ciryxa, MpOU3HOCUTENIbHOI
CTOPOHBI peuu (Mpexae BCero, TEMaTHUYeCKONW M TEePMHUHOJOTHYECKON JIEKCHUKU Yy4eOHOM
JTUCHUIUIMHBI U JIEKCUKA TIO0 OpraHu3aluu y4eOHOM MesTeNIbHOCTH) MpeaycMaTpuBaeTcs Ha
KaXKJIOM YpOKe.

B mpornecce ypokoB mMaremaTHKU TpeOyeTcs OJHOBPEMEHHO C Pa3BUTHEM CIIOBECHOW pedu
obecrieurBaTh pPa3BUTHE y OOY4AIOUIUXCA C HApYIICHUAMH ClyXa JPYIHMX TICHUXHYECKUX
mpoieccoB. B "acTHOCTH, MpeaycMaTpuBaeTcsi pyKOBOJICTBO BHUMaHUEM OOYdYaIOIIUXCS depes
MIOCTAaHOBKY M aHaJIU3 y4eOHBIX 3a/lay, a TaKXkKE COCPEeIOTOUYCHHE U TMOJAJCp)KaHuE BHUMAHUS 32
CU€T TPHUBJICUCHUS CPEACTB HATJISIAHOCTH, BUICOMATEPHANIOB, JOCTYMHBIX MO CTPYKTYpe H
COJICP’)KAHUIO CJIOBECHBIX HWHCTPYKIUH. Pa3BuTne mnamsatu oOecreunBaeTcs MOCPEICTBOM
COCTaBIICHUS CXEM, aHaIKM3a COJIepKaHus TaOJUIl, TEKCTOBBIX 3a/a4. Pa3BuTHE MBIIUICHUS U €TO
omepanuii obecreynBaeTcsi 3a CYET YCTAHOBJICHUS TOCJIEIOBATEIBHOCTH  BBIMOJIHEHUS
BBIYHCIUTENBHBIX JEHCTBUI, NPUYMHHO-CIEACTBEHHBIX CBsi3e M 1ap. B oOpasoBaTensHO-
KOPPEKIIMOHHOHM paboTe cieayeT caenaTh aKIEHT Ha Pa3BUTHH Yy OOYy4alOUIUXCS CIOBECHO-
JIOTUYECKOTO MBIIIJIEHUS, 0€3 4ero HEBO3MOXKHO MOJIHOIIEHHO pPacCyXAaTh, AENaTh BBIBOJBI,
OCYILIECTBIISITh BBIIBIJKEHHE W TPOBEPKY TUMOTE3. B MaHHON CBA3M MporpaMMHBIA MaTepual
JOJIKEH M3JIaraThbesl yYUTENeM SICHO, TIOCTIEI0BATENBHO, ¢ BKIFOUYEHUEM CHCTEMbI apTyMEHTOB U
MOJIHBIM OXBaTOM TeMbl. BaxkHas pojb B Pa3BUTHH y OOYYAIOIIMXCS C HAPYIICHUSMH CIyXa
CIIOBECHO-TIOTUYECKOTO MBIIUICHUS TPUHAIICKHUT OOCYXKACHUIO U BBIBEIECHUIO (OpPMYI,
MOJIETUPOBAHUIO TMPAKTUYECKUX 3a7a4 C IMOMOIIBI0 (DOPMYII, BBITIOJHEHUIO BBIYUCICHUHA 10
dbopmynam u ap.

B cooTtBercTBUM ¢ npunyunom unmencugurayuu pevesozo ooujerusi (KOMMYHUKATHBHOCTH )
TpeOyeTcs co3laHue Ha ypoKaxX MaTeMaTHUKU CUTYyalluid pedeBoro oomenus. J{s 3Toro, Kak u Ha
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srarie HOO, BayKHO MPaKTUKOBATh pa3IudHbIe (OPMBI pabOThI: TapaMu, MAIBIMK TPYIITIIAMH U JP.
Jannabie GopMbl pabOTHI, HAPSLy C WHBIMH, MO3BOJISIIOT OCYIIECTBISTH KOMMYHHUKATUBHOCTH
y4eOHOTO MaTeMaTH4ecKOro Marepuaja M CaMOM OpraHu3anmuu  paboThl Ha  ypOKe,
aKTHUBU3UPOBATh  «MaTEMAaTUYECKHil»  CJIOBapb,  «MaTeMaTUYeCKyl»  (hpa3eosoruio,
COBEpILIEHCTBOBATH y 00YUAIOIINXCSl yMEHHS TI0Ka3bIBaTh, pacCyKJIaThb, HGOpPMyIHpOBATH BHIBOIBI,
M3BIIEKATh M aHATU3UPOBATH HH(OPMAIHIO MATEMATHIECKOTO COACPIKAHUSI.

B nporiecce 06pazoBaTebHO-KOPPEKITHOHHON pabOTHI MOTYT OBITH HCIIOJIB30BAHBI IIU(PPOBHIE
TCXHOJIOTUH, K KOTOPBIM OTHOCAT I/IH(i)OpMaIII/IOHHO-O6pa3OBaT€J'IBHI>IC Cpcanbl, BHGKTpOHHBIﬁ
00pa3oBaTeNbHBIA  pPECYpC, AWCTAHIIMOHHBIE OOPa30BATENBbHBIE TEXHOJIOTUH, HIIEKTPOHHOE
oOyueHue C MOMOILbI0O UHTEPHETA U MYJIbTUMEIUA.

[IpeumymiecTBaMu  HUCHONB30BaHUA  LUUGPOBBIX  TEXHOJOTHMA B 00pa3oBaTEIbHO-
peadIIINTAIIMOHHOM TTPOIIecCe SBISIFOTCS AOCTYITHOCTh, BAPHATUBHOCTD, HATIISTHOCTh O0y4YEeHMS,
oOpartHas CBS3b YUUTEIS ¢ 00YJAIOMIMMHUCS, TOCTPOSHHUE HHMBHIYyaTbHON TPACKTOPUH H3YIECHUS
y4eOHOTOo MaTepuaia, 00ydeHue ¢ MPUMEHEHUEM HMHTEJUICKTYaIbHBIX CUCTEM IMOACPKKH (1715t
ajanrtanuy yueOHOTro Marepuaia K 0coObIM 00pa30BaTEIbHBIM MOTPEOHOCTAM O0YyYaroImuxcs).
Opranuzanus oOyueHUST Ha OCHOBE LM(POBBIX TEXHOJOTHH TIO3BOJIAET aKTUBU3MPOBATH
KOMTIEHCATOPHBIE MEXaHU3MBI oOyyJaromuxcs, OCYIIECTBIISITh o0OpazoBaresbHO-
peadMIIMTaIIMOHHBIN TIPOTIECC Ha OCHOBE TTOJIMCEHCOPHOTO TIOIX0/1a K MPEOJIOJICHHIO BTOPUIHBIX
HapYIIEHUI B Pa3BUTHH.

HI/I(prBBIe TEXHOJIOTMKU MOTI'YyT HMCIIOJIB30BATbCA B Pa3JIMUHBIX BapHanusgax: B BHIC
MYJbTUMEIUIHBIX TpE3eHTalui, Kak y4eOHUK U paldouas TeTpasb, B KaueCTBE CIIOBaps HIIU
CIIpaBOYHHKA C yqe6HBIMH BI/IJIeOCbI/IJ'H)MaMI/I, KakK TpeHancép JJId 3aKPCIIJICHUSA HOBBIX 3HAHUH WU
B BUJIE IIPAKTUYECKOTO TOCOOHUS.

Nudopmanmonno-oOpa3zoBarenbHas cpeia 00pa3oBaTEIbHOTO YUPEKICHUS, OPraHN30BaHHAS
C UCMOJIb30BaHUEM HIU(PPOBBIX TEXHOJIOTHMA, JOKHA 00eCeunBaTh:

— HMH(QOPMAIIMOHHO-METOIMYECKYI0 MOJJIEPKKY 00pa3oBaTelbHOr0 IMpolecca C y4ETOM
0COOBIX 00pa30BaTEIBHBIX TOTPEOHOCTEH 00YUAIOIINXCS C HAPYIICHUEM CIIyXa,;

— IUTAaHUpPOBaHME O0Opa30BaTENBHOTO TIpOIECCA U €ro pPecypcHoro ooOecredeHus B
COOTBETCTBHUU C (eepaIbHBIMA TPEOOBAaHUSIMH OCHOBHOTO 00IIIero 00pa3oBaHus;

— MOHHUTOPUHI U (DUKCALMI0O XO0Ja U pPe3yabTaToB 0O0pa3oBaTeNbHOrO Mpollecca Ul
OTCIIeKUBAHUS JUHAMHUKHI YCBOEHUS yueOHOTo MaTepuraia 0OyJarouuMuUcs ¢ HapylIIeHUEM CITyXa;

— y4€T CaHUTAPHO-IMHJIEMHUOJOTUYECKUX TpeOOBaHUN MpU OOYYEHUH UIKOJBHUKOB C
OTpPaHUYEHHBIMH BO3MOHOCTSMU 3/I0OPOBBS (C HAPYIICHUSIMH CITyXa);

— COBpPEMEHHBIE MPOIeIyphl CO3/IaHusl, TIOUCKa, cOopa, aHanmu3a, oOpabOTKU, XpaHEHUS U
npecTaBiIeHs] HHPOPMAIUK;

— JUCTAHIIMOHHOE B3aMMOJCHCTBHE BCEX YYAaCTHUKOB 00pa30BaTeNbHOrO Ipolecca
(oOyyarommxcsi C HapylIeHHMEeM CiIyXa, HX poauTeneil (3aKOHHBIX TpeJCTaBUTENEH ),
MeJarornueckux pabOTHUKOB, OPraHOB yIipaBieHus B cepe oOpazoBaHusi, OOIIECTBEHHOCTH), B
TOM YHCJIE TIPU PeaTu3alii IMCTaHIIMOHHOTO 00pa30BaHUs.

B pesynbpTare ucmonp3oBaHus HU(PPOBBIX TEXHOJOTHH B 00pa3oBaTelIbHOM Ipolecce Y
oOyuaronuxcs ¢ HapylIeHHeM ciyxa (popMUpPYIOTCs YeThIpe BUa IIU(PPOBON KOMIIETEHTHOCTH

*lH(OPMATMOHHAS U METUAKOMIIETEHTHOCTh (CITIOCOOHOCTH paboTaTh C Pa3HbIMU LU(POBBIMU
pecypcamu),

*KOMMYHUKaTHBHasl (CIOCOOHOCTh B3aMMOJIEHICTBOBATh MOCPEACTBOM OJ0roB, (OpPYMOB,
4aToB U Jp.),

*TeXHHUYeCcKas (CIOCOOHOCTh MCIIOIb30BaTh TEXHUUECKUE U TPOTPaMMHBIE CPEJICTBA),

*[oTpeduTeNbeKas (COCOOHOCTh peliaTh ¢ MOMOMIbIO HU(PPOBBIX YCTPOHCTB U MHTEpHETA
pa3nuyHble 00pa3oBaTesbHbIE 3a/1aun).

Llenv yuebHOU Oucyuniunbl 3aKIOYAETCS B OOECIIEUEHUH OBJIAJACHUS OOYJaIOUIUMHUCS C
HapyLIEHUSIMH ClIyXa HEOOXOAUMBIM (ONpeAesieMbIM CTaHIApPTOM) YPOBHEM MaTeMaTHUECKOM
MOJITOTOBKH B €JMHCTBE C Pa3BUTHEM MBIIIICHHUS U COLMAIBHBIX KOMIIETEHIIUH), BKJIIOYast:



— (opmupoBaHME EHTPAJBHBIX MATEMAaTHUECKUX TOHATHA  (YUCIIO, BEJIWYHHA,
reoMerpudeckas  (Qurypa, TepeMeHHas, BEpOATHOCTb, (YHKIHS), O0O0ECICUYNBAIONIUX
MIPEEMCTBEHHOCTbD U MEPCIIEKTUBHOCTh MATEMAaTHYECKOTO 00pa30BaHUs 00yJarOInXCs;

— MOJABEJICHHE OOYYAIOUINXCS Ha JOCTYMHOM JUIsi HUX YPOBHE K OCO3HAaHHUIO B3aMMOCBSI3U
MaTeMaTUKd M OKPYKAIOLIEro MHpa, MOHMMaHUE MAaTEeMAaTWKU KaK 4acTh OOIIeH KyJIbTYpHI
YeJI0BEYECTBA;

—  Ppa3BUTHE UHTEJUIEKTyaJlbHBIX M  TBOPYECKHUX  CIOCOOHOCTEW  oOywaromuxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUI, KpUTUUHOCTH MBIIIIJIEHUS, HHTEpEca
K U3Y4EHHUIO MaTEeMaTHUKU;

— ¢opmupoBanre (HyHKINOHATHHONH MAaTEMaTHYECKOW IPaMOTHOCTH: YMEHHS Pacro3HaBaTh
MPOSIBJICHUS MaTEMATUYECKUX MMOHSATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B pPEaIbHBIX KU3HEHHBIX
CUTyallMsiX M IpPH HU3YYEHUU JPYrMX Y4eOHbIX NPEIMETOB, MPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEepHOCTEeH, (OpMyIUpOBaTh UX HA SI3bIKE MaTEMaTHUKU M CO3/1aBaTh MaTeMaTHYECKHE
MOJIENIM, TPUMEHSATh OCBOCHHBI MaTeMaTUYeCKHM ammapar Juid pelieHuss MPaKTUKO-
OPHEHTUPOBAHHBIX 3aj[a4, UHTEPIIPETUPOBATH U OLICHUBATh MOJIYYE€HHBIE PE3YJIbTaThI.

VyeOnplii npeamer «MaTtemaTHka» BXOIUT B TPEAMETHYIO o0macth «Maremarnka u
nH(pOpMaTUKa.

B 5-10 knaccax yueOHbIil npeamet «MaTemaTukay u3ydaeTcs B paMKax CIeAyoUX Y4eOHbIX
KypcoB: B 5—6 kiaccax — «MaremaTtuka», B 7—10 kmaccax — «Anredpa» (BKIJItouyasi 3JI€MEHTbHI
CTaTUCTUKH U TEOPUU BeposiTHOCTEN), «['eomeTpus», «BeposITHOCTh M CTaTUCTHKAY.

INJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUA MPOT'PAMMBI no
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyeHne MareMaTHKH Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs HaANpaBlIEHO Ha
JOCTI)KEHHE OOYyJarolMMUCS C HApYIIEHUSIMH CIyXa JIMYHOCTHBIX, METalpeAMETHBIX U
IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB OCBOSHHSI yUEOHOTO MpeIMeTa.

JIMUHOCTHBIE PE3VIJIBTATbBI

JIMYHOCTHBIE Pe3yabTAThl OCBOEHUS MPOrPaMMBbI IO MATEMATHKE XapaKTEePU3YIOTC:

1) naTpuOTHYECKOE BOCIIUTAHUE:

IIPOSIBJICHWEM MHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUIICKONH MaTeMaTHKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHXCHMSM POCCUHCKUX MAaTEeMAaTHUKOB M POCCUHCKOW MareMaTHYecKOH
LIKOJIBI, K MCIIOJIb30BaHMIO ITUX JIOCTUKEHUH B IpyrUX HayKax U MPUKIAAHBIX cepax;

2) rpaxJaHCKOEe U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE!

TOTOBHOCTBbIO K BBINOJIHEHUIO OOS3aHHOCTEH TIpa)<IaHMHA W pealu3alud €ero Ipas,
IIPEJCTABICHUEM O MAaTEMaTUYeCKMX OCHOBaX (YHKUIMOHHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, MpoLeayp I'paXkJaHCKOro oOlIiecTBa (HarmpuMmep, BbIOOPHI, OIPOCHI), TOTOBHOCTHIO K
OOCYX/IEHHIO 3THYECKUX NpOOJieM, CBA3aHHBIX C MPAKTHMYECKHMM MPUMEHEHHEM JIOCTHKEHUH
HayK{, 0CO3HAHUEM Ba)KHOCTU MOPAJIbHO-3TUYECKUX NPUHIIUIIOB B JIEATEIBLHOCTH YUEHOTO;

3) Tpya0OBO€ BOCIUTAHUE:!

YCTAaHOBKOW Ha aKTHUBHOE YyYacTHE B pEIIEHUM MPAaKTHUYECKUX 3a7ady MaTeMaTH4ecKOil
HaNpaBJICHHOCTH, OCO3HAHUEM BAa)KHOCTU MAaTEMaTUYECKOro 00pa3oBaHMs HA MPOTSHKEHUM BCEH
AKHU3HU U1 YCIEITHONW Npo(ecCUOHANBHOM JeATeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHWEM MHIMBHUIYaIbHON TpaeKTOpuu o0Opa3oBaHUi U
KU3HEHHBIX IJIAHOB C YUYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) oScTeTHYeCKOe BOCIHUTAHUE: CIHOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUECKOMY
BOCHPHUATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajau, PElIeHWH, pacCyKIeHHUH, YMEHUIO BUJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) LIEeHHOCTH HAYYHOTO MO3HAHMSL:

OpHUEHTaIel B JesITeIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAayuyHBIX MpEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeNOBEKa, MPHPOJbl U O0OIecTBa, MOHUMaHUEM
MaTeMaTH4YeCKOM HayKH Kak cQepbl YeIOBEUECKOM esTeIbHOCTH, ITAloB €€ pa3BUTHUA U
3HaYMMOCTH JUTSl PA3BUTHUS LIMBUIIM3ALIMH, OBJIAICHUEM SI3bIKOM MaTeMaTHKH M MaTeMaTHYeCKOU



KYJIBTYpOH KaK CpEICTBOM TIO3HAHHUS MHUpPA, OBJIAJICHHEM MPOCTECHIIMMH HABBIKAMU
HCCIIEI0BATENIbCKON AEATEIbHOCTH;

6) ¢duszmueckoe BocmHUTaHUE, (POPMUPOBAHUE KYIBTYPHI 3J0POBbSI U SMOIMOHAIBHOTO
Omaromoay4us:

TOTOBHOCTBIO MPUMEHSTh MAaTEMAaTHUECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBBS, BEACHHUS
3I0pOBOTO 00pa3a KU3HU (370pOBOE MUTAHKE, COATAHCHPOBAHHBIN PEKUM 3aHATUNA U OTHBIXA,
peryispHas pu3Mdeckass akTHBHOCTbH), C(DOPMHPOBAHHOCTBHIO HABBIKA PEQIICKCHH, MPU3HAHUEM
CBOETO IpaBa Ha OIMIMOKY M TaKOTO e IpaBa JPyroro 4eloBeKa,

7) 9KOJIOTUYECKOE BOCITUTAHUE:

OpHCHTAICH HAa NMPHUMCHCHHWE MATEeMATHUYSCKUX 3HAHWH JUIsl pelieHHs 3aaad B o0nactu
COXPAaHHOCTH OKPYKAIOIIEH Cpe/bl, TUIAHHUPOBAHHSI TOCTYIIKOB W OICHKA HMX BO3MOXKHBIX
MOCJIEICTBUI JUIsl OKpYKaloUeil cpelbl, OCO3HAHUEM TIJI00aIbHOIO XapaKTepa SKOJIOTHYECKUX
poOJIeM U yTel UX pelIeHus,

8) amanrarus K U3MEHSIOIUMCS YCIOBHSAM COITUATLHOM M PUPOTHOM CpEIbl:

TOTOBHOCTBIO K JICHCTBHSM B YCIOBHUSX HEONPEICIEHHOCTH, TOBBIIICHHIO YPOBHS CBOCH
KOMITETEHTHOCTH Yepe3 MPAKTHICCKYIO JeATCIIbHOCTh, B TOM YHCIIE YMEHUE YIUTHCS y JAPYTHX
JIOJICH, PUOOPETaTh B COBMECTHOW JISATEIILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMITCTCHITUN W3
OTIBITA JIPYTHX;

HEO0OXOIMMOCTBIO B (DOPMHpOBAHWM HOBBIX 3HAHHWK, B TOM YHCIEC (OPMYIHPOBATH HJCH,
MOHATHS, THITOTE3bI 00 00BEKTAaX W SBJICHHIX, B TOM YHCJIC paHee He M3BECTHBIX, OCO3HABATH
NePUIMTH COOCTBEHHBIX 3HAHUH W KOMITETEHTHOCTEH, IITAHUPOBATH CBOE PA3BUTHE,

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIMIO, BOCIPUHUMATh CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOMIMIA KOHTPMEp, KOPPEKTHPOBATh NMPUHHMAEMble PEIICHUS W JCHCTBHS,
(dbopMynupoBaTh U OIIEHUBATH PUCKHU U MOCIEICTBUS, GOPMUPOBATH OIIBIT.

METAIIPEJJMETHBIE PE3YJIbTATbBI

B pesynpTate ocBOeHMsS MpOrpaMMbl MO MaTeMaTHKE Ha YpPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOydvaromerocs OyayT chOpPMHUPOBAHBI METANpPEIMETHBIE Pe3YyIbTaThl,
XapaKTepU3yIOlIHecs  OBJAJCHHEM  YHUBEPCAJIbHBIMU  TO3HABaTEIbHBIMH  JIEHCTBUSMU,
YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMU JIEHCTBUSIMU M YHUBEPCAIBbHBIMU PETYISTUBHBIMU
NEUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

bazoevie nozuueckue oeiicmeus:

— BBIABIATH (CaMOCTOATENIBHO W/WIM C TOMOIIBIO  YYUTENS/IPYrUX  YYaCTHHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO IMpOIecca) M XapaKTepU30BaTh CYIIECTBEHHbIC ITPHU3HAKU
MaTeMaTH4YeCKUX OOBEKTOB, IMOHSATHM, OTHOIIEHUN MEXAy HOHATHAMH; (OPMYIUPOBATh C
UCIOJIb30BAHMEM JIOCTYIHBIX CPEJCTB KOMMYHHKAIIMU, BKIIOYas YCTHO-IAKTHIIBHYIO DEub,
oTpeJieNieHUs] MOHSITHI; YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK KIacCHU(HUKAIMH, OCHOBAHUS
Ui 0000I1IeHNs U CpaBHEHUS, KPUTEPUU MPOBOJIUMOTO aHANN3a;

— BOCIPUHUMATD U C UCIOJIb30BAaHUEM JIOCTYIHBIX CPEICTB KOMMYHUKAIIUU, BKIIIOYAst YCTHO-
JaKTWIBHYIO pedb, (opmynupoBaTh, MNPeOOPa30BBIBATH CY)KJIEHUS: yTBEPAUTEIbHBIE U
OoTpuUIaTeNbHbIE, eAMHUYHBIC, YaCTHBIE U OOIIHE; YCIOBHBIE,

— BBISBJISATH MAaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M U MPOTHBOpEYHs B (akTax,
TaHHBIX, HAONMIOACHUAX W  YTBEPXKICHMSIX; MpeiaraTb KpPUTEpUH JUIS  BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

— JlenaTh BBIBOJABI (CaMOCTOSITENILHO W/WJM C TOMOIIBI0 YYUTENS/IPYTUX YYaCTHUKOB
00pa30BaTeNbHO-KOPPEKITMOHHOTO MPOIIECCca) C UCIOIb30BaHIEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX
Y UHAYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOUEHUH 0 aHAJIOTHH;

— pa3buparh JOKa3aTeNbCTBA MAaTEMATUYECKUX YTBEPKACHUN (TMPSMbIE U OT MPOTHBHOTO),
MIPOBOJNTH (CAMOCTOSITEIFHO /MU C TIOMOIIBI0 YYUTENS/IPYTUX YUaCTHUKOB 00pa30BaTeIbHO-
KOPPEKIIMOHHOTO TMPOIIecca) HECTOKHBIE OKa3aTeIbCTBA MaTeMaTHUECKUX (PaKTOB, MPUBOAUTH
MPUMEPBI U KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE PACCYXKICHNUS,



— BBIOMpATh crioco6 perieHus yueOHoM 3aauu (CpaBHUBATH HECKOJIBKO BAPUAHTOB PELICHNS,
BBIOMPATh (CAMOCTOSITENIFHO W/WJIM C TIOMOIIBI0 YYUTENS/APYTUX YIACTHUKOB 00pa30BaTeIbHO-
KOPPEKIIMOHHOTO TIpoliecca) HanboJiee moaxo sAIni.

bazoevie uccnedosamenvckue oelicmeusn:

— HCHOJIB30BaTh BOMPOCH! KaK MCCIIEOBATENLCKUN UHCTPYMEHT MO3HAHUS; CAMOCTOSTEIHLHO
W/WIHA C TIOMOIIBIO YYUTEIS/APYrUX Y4aCTHUKOB 00Pa30BaTENbHO-KOPPEKIIMOHHOTO IPOIecca
(bopMynHpOBAaTh BOMPOCHI, PUKCHPYIOLINE TPOTHBOPEUHUE, TPoOIeMy, yCTaHABIUBATH HCKOMOE U
naHHOe, (OPMHUPOBATH THUIIOTE3y; C HCIIOJB30BAaHHEM JOCTYIHBIX CpPEACTB KOMMYHHKAIIWH,
BKJTIOYAst YCTHO-TAKTHIBHYIO P€Ub, ApTyMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

— TMPOBOAUTH IO IUIAHY HECIOXKHBIA OSKCIEPUMEHT, HEOOJbIIOE WCCIECAOBaHUE IO
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
coboii;

— C WCIOJIb30BAHUEM JOCTYIHBIX CPEICTB KOMMYHHUKAIMH, BKIIOYAs YCTHO-TAKTHIIBHYIO
peub, GopMyIHpoBaTh 0OOOIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO HAOIIOIEHUS,
WCCIIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH MOJTyYEHHBIX PE3YIIBTATOB, BEIBOJIOB U 0000IIECHHIA;

— CaMOCTOSITEIbHO W/WJM C TOMOIIbI0 YYMUTENS/JPYTUX YYaCTHUKOB 0Opa3oBaTENIbHO-
KOPPEKIIMOHHOTO MPOIecca MPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh
MIPEJIITOJI0KEHHUS O €T0 PAa3BUTHH B HOBBIX YCIIOBUSX.

Paboma c ungpopmayuei:

— BBISIBJIATH HEIOCTATOYHOCTh U MU30BITOYHOCTh MH(POPMALINH, JAaHHBIX, HEOOXOAUMBIX IS
peleHws 3a/1a9u;

— CaMOCTOSITEIbHO W/WIM C TOMOIIbI YYUTENS/IPYrUX Y4YaCTHUKOB 00pa3oBaTENIbHO-
KOPPEKIIMOHHOTO  Tpollecca  BBHIOMpaTh,  aHAIM3HPOBATh,  CHCTEMATH3MpPOBATh W
MHTEPIPETUPOBATH MHPOPMAIIUIO PA3INYHBIX BUIOB U (POPM MpEACTaBICHHUS;

— BbIOMpaTh QopMmy MpencTaBieHus WHGOPMALKUU U WILIIOCTPUPOBATH pelIaeMble 3a/1adyu
cXeMaMu, AuarpaMMaMH, HHOU rpaduKoi 1 MX KOMOUWHAIUSAMU;

— OIICHMBAaTh HAJAE&KHOCTh MH(GOPMALMU O KPUTEPHSM, MPEUIOKEHHBIM YYUTEIEM WIH
chOpPMYIUPOBAHHBIM CAMOCTOSITEIFHO W/WAM C TIOMOUIBIO YYUTENS/IPYTUX y4aCTHUKOB
00pa30BaTeIbHO-KOPPEKIIMOHHOTO MpoIiecca.

KoMMyHMKaTHBHbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe 1eiCTBUSA:

— BOCIPUHUMATH U (POPMYIUPOBATH C UCIOIH30BAHUEM JOCTYIHBIX CPEJICTB KOMMYHUKAIIUH,
BKJIIOUAsl YyCTHO-/IAKTUIILHYIO PeUb, CYXKJACHUS B COOTBETCTBUU C YCIOBUSMU U LIENISIMU OOIIECHHUS;
BBIPAXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX/YCTHO-AAKTHIBHBIX M NMHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4i, KOMMEHTHPOBAThH MOJyYCHHBIN Pe3yibTar;

— B X0Jie OOCYXIEHHs 33JaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TEMBbI, MPOOJIEMBI,
pelaeMoit 3a7auu, BBICKA3bIBaTh WJCH, HAIEJICHHbIE HAa MOWCK PEIICHHUS; COMOCTaBJISATh CBOU
CYXJCHUS C CY)KICHHSIMH OPYTUX YYaCTHHUKOB JAMajora, oOHapyXHBaTh pa3jHude U CXOJCTBO
MO3UIMI; B KOPPEKTHOW (hopMe U C HCIOJIb30BaHHWEM JOCTYIHBIX CPEACTB KOMMYHHUKAIUH,
BKJIIOYAsl YCTHO-IAKTUIILHYIO peb, (POpPMYIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

— MPEACTaBIATh PE3yAbTaThl PELICHHs 3aJaud, SKCIIEPUMEHTa, HMCCIEI0BaHUA, MPOEKTa;
CaMOCTOSITEIBHO W/MJIM C TOMOLIBI0  YYHUTENs/IPYTMX YYaCTHHKOB 00pa3oBaTeiIbHO-
KOPPEKIMOHHOIO Tpoliecca BbIOMpaTh (opMar BBICTYIJIEHHUS € Y4ETOM 3ajay MpEe3eHTALUU U
0COOEHHOCTEH ayJUTOPUH.

Pery1siTuBHbICe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopzanuzayus:

— COCTABJIATH IUIaH, AJITOPUTM pelleHHs 3a/1auu (MJIM ero 4acTh), BBIOUPATh COCO0 peleHus
C Yy4éTOM MMEIOUIMXCS pECYypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb H
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

Camoxonmponn:

— BJAJETh CIIOCOOAMU CaMOIPOBEpPKH, CAMOKOHTPOJIS Tpoliecca U pe3yibTaTa perIeHus
MaTeMaTH4eCcKOH 3a/1auu;



— IPEIBUIETb TPYIHOCTH, KOTOpPbIE MOT'YT BO3HUKHYTh IpU PELIEHUH 3a/add, BHOCUTH
KOPPEKTHBBl B JICATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAMJICHHBIX OIINOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

— OLIEHUBAThb COOTBETCTBHE pE3yJbTaTa JCATEIBHOCTH IIOCTABIEHHOM LEIM U YCIOBMSIM,
OOBSICHATH MIPUYUHBI JOCTHKEHHSI MIIM HEJIOCTHIKECHHUS LIEJIH, HAaXOJUTh OMIMOKY, aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY.

[NPEJAMETHBIE PE3VJIbTATDBI

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUS MPOrPAMMBI [0 MaTEMaTHKE IMPEACTaBIEHbI IO ToJaM
o0y4eHHs B CIEAYIOMUX pa3feliaX MPOrpaMMbl B paMKaxX OTACIBHBIX YU4EOHBIX KYpCcOB: B 5—6
Kjaccax — Kypca «Marematuka», B 7-9 Kkimaccax — KypcoB «Aunredpay», «I'eomerpus»,
«BeposATHOCTh U CTaTUCTUKAY.

10



PABOYAS TPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B 5-6 KJIACCAX

HNOACHUTEJIBHASA 3AIIMCKA

[TpuopuTeTHBIMH LENIAMU 00YYEHUS MaTeMaTHKe B 5—6 Ki1accax sIBJISIOTCS:

poJoJDKeHHe (OPMHUPOBAHUSA OCHOBHBIX MAaTEMaTHYeCKHX IOHSATHHA (YUCIO, BEIMYMHA,
reoMeTpudeckas  ¢urypa), O0OECIEUMBAIOIINX MPEEMCTBEHHOCTb W  IEPCIEKTUBHOCTH
MaTeMaTH4eCKOro o0pa3oBaHus 00yJaroIInXCs;

pa3BUTHE HHTEIUICKTYAJIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcs, Mo3HaBaTeIbHON
aKTUBHOCTH, UCCIIEIOBATEIILCKIUX YMEHHI, MHTEpeca K U3yYCHUI0 MAaTEeMaTHKH;

MOJIBEJICHUE OOYYaIOMIMXCSl Ha JOCTYITHOM JJIsi HUX YPOBHE K OCO3HAHHIO B3aMMOCBS3U
MaTeMAaTHUKU U OKPYKAIOIIETO MUPA;

¢dopmupoBanre (yHKIMOHATBHONH MaTeMaTHYECKOW T'PaMOTHOCTH: YMEHHsS paclio3HaBaTh
MaTeMaTHYeCKUe OOBEKTHI B PEATBbHBIX KU3HEHHBIX CHTYAIUsX, IPUMEHATH OCBOCHHBIC YMEHUS
IUTSL pemeH sl TIPAaKTHKO-OPUEHTHPOBAHHBIX 3a/1a4, HHTEPIIPETUPOBATH ITOJTYYCHHBIE PE3YIIbTaThI
Y OLIEHMBATh UX HA COOTBETCTBHE MPAKTUICCKON CUTYAIIHH.

OcHOBHbBIE JTUHUM COJEP)KaHUS Kypca MaTreMaTuku B 5—6 kiaccax — apudmernyeckas u
reOMEeTpUYECcKasi, KOTOPBbIE pa3BUBAIOTCS MapalIebHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOU
JIOTHKOW, OJTHAKO, HE HE3aBHCHUMO OJIHA OT JPYro, a B TECHOM KOHTAKTE M B3aMMOICHCTBUH.
Taxke B Kypce MaTeMaTHKH MPOUCXOTUT 3HAKOMCTBO C AJIEMEHTAMHU alNreOphl U OTIHCATELHON
CTaTUCTHKH.

Nzyuenne apupmMeTHuecKoro Marepraia HaUMHACTCS CO CUCTEMAaTH3aIUU U Pa3BUTHS 3HAHUI
0 HaATYpaJbHBIX YHCIIaX, MOJYYCHHBIX Ha YPOBHE HadabHOTO 00miero odpazoBanus. [Ipu saTom
COBEPIIIEHCTBOBAHNE BBIYMCIUTEIHHON TEXHUKHU U ((OPMUPOBAHHE HOBBIX TEOPETHUECKUX 3HAHUH
COYETAETCsl C PA3BUTUEM BBIYMCIUTEIBHON KYJIbTYphl, B YACTHOCTH ¢ O0y4E€HHEM MPOCTEHIINM
npuéMaM TNPUKUAKM M OLIEHKM pPE3yJIbTaTOB BBIYMCIECHUH. l3yueHHe HaTypalbHBIX YHCEN
IPOJOJKaeTcs B 6 Kjacce 3HaKOMCTBOM € HAYaJIbHBIMU OHSTUSIMU TEOPUH JETUMOCTH.

Hauano u3yuenus 0ObIKHOBEHHBIX M IECATUYHBIX Ipo0Oeil OTHECEHO K 5 Kiaccy. DTO MepBhIi
3Tan B OCBOEHHMM JAPOOEH, KOorja MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU MJICSIMH, MOHATUAMU
Tembl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX IpoOei B IMOJHOM OOBEME MpEaIIeCTBYET
U3YUEHHMIO JECATUYHBIX ApoOeH, 4TO 1Lenecoo0pa3HO € TOYKHM 3pPEHMs JIOTUKU H3JI0KEHUS
YHMCIOBOM JIMHUH, KOI'/Ia IpaBWiia JAEHCTBUM C IECITUYHBIMHU JPOOSIMU MOXXKHO 0OOCHOBAaTh yxKe
M3BECTHBIMU JITOPUTMAMU BBITNIOJIHEHUS JEUCTBUM ¢ 0OBIKHOBEHHBIMH APOOsSMH. 3HAKOMCTBO C
JECATUYHBIMU APOOSMH PACHIMPUT BO3MOKHOCTH AJIs1 IOHMMAHUS 00y4arOIIMMHUCS PUKIATHOTO
IPUMEHEHUs] HOBOW 3alUCH MpU H3YYEHUM JpPYTUX MPEeIMETOB M HpPU IPAKTUYECKOM
ucrnoab3oBaHuu. K 6 kimaccy oTHec€H BTOpPOM 3Tanm B M3y4e€HUH ApoOel, rie NpoucXoauT
COBEpILEHCTBOBAHNE HABBIKOB CpPaBHEHHMs W MpeoOpa3oBaHUs JpoOed, OCBOEHHE HOBBIX
BBIUUCIIUTENIBHBIX AJITOPUTMOB, OTTAUMBAHUE TEXHUKU BBIYMCICHHUH, B TOM 4YHCIE 3HAYCHUH
BBIpAXKEHUH, COZIEPIKALINX U OOBIKHOBEHHbBIE, U JIECATUYHBIE IPOOH, YCTAHOBIIEHUE CBSI3EH MEX Ty
HUMH, PacCMOTpEHHE NpPUEMOB pElIeHUs 3ajJa4y Ha Jpodu. B Hauane 6 kiacca ImpOMCXOIUT
3HaKOMCTBO ¢ TMOHATHEM IpoueHTa. OCOOEHHOCTbIO M3Y4YEHHUS IOJIOKUTEJIBHBIX U
OTPHLIATENIBHBIX YHCEN SBJISETCS TO, YTO OHU TAKXKE MOT'YT pacCCMaTPUBAThCs B HECKOJIBKO 3TaIOB.
B 6 xnacce B Hauasie u3ydeHus tembl «llonoxxuTenbHble U OTPULIATEIbHBIE YHCIIAY BBIACIACTCS
nonrema «llenble ymcna», B paMKax KOTOPOM 3HAKOMCTBO C OTPHUIATENbHBIMHU YHCIAMHM U
JNEUCTBUSMU C TIOJOXKUTEJIbHBIMU W OTPHLATEIbHBIMUA YHCIAMH TPOMCXOJUT Ha OCHOBE
CoJIepKaTeIbHOTO MOAX0/1a. DTO MO3BOJISIET HA JIOCTYIIHOM YPOBHE MO3HAKOMUTH 00YyUYaIOIIMXCS
MPAKTUYECKU CO BCEMU OCHOBHBIMH MOHSATHSIMU TE€MBbI, B TOM YHCIIE U C MPaBUJIaMH 3HAKOB IpU
BBIMIOJTHEHUHN apupMeTHdYecKux JeicTBuil. M3yueHue palMOHANbHBIX 4YHCET Ha 3TOM He
3aKOHYMTCS, a OylIeT MPOJIOJHKEHO B Kypce anredpsl 7 Kiacca.

[Ipu 0OGyvyeHun pemeHnIo TEKCTOBBIX 3a/1ad B 5—6 Kilaccax MCIONb3YIOTCS apudMeTHUecKue
npuémsl pemierus. [Ipu oTpaboTke BEIUMCINTENBHBIX HABBIKOB B 5—0 KJlaccax paccMaTpUBarOTCS
TEKCTOBBIE 33J]au¥l CJIeTYIONIMX BUIOB: 337a4M Ha JBM)KEHUE, HA YacTH, Ha MIOKYIIKH, Ha paboTy U
MIPOU3BOIUTEIIBHOCTD, HA MPOLIEHTHI, HA OTHOIIEHUs U npornopiuu. OOyyaromuecs: 3HaKOMSTCS C
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npuéMaMM pelieHus 3ajad  1epeObopoM BO3MOXKHBIX BapHaHTOB, Yydarcs paboTarh ¢
nHpopManueH, npeacTaBIeHHON B popMe TaOIUIl UITH THarpaMM.

B mporpamme ywyeOHoro kypca «MaTeMaTukay OPEIYCMOTPEHO  (OPMHPOBAHUE
MPONEIEBTHUECKUX aNreOpandeckux mpescTaBieHuidl. bykBa Kak CUMBOJI HEKOTOPOTO YHCla B
3aBUCHUMOCTH OT MAaT€MaTH4YECKOIO0 KOHTEKCTa BBOJIUTCS MOCTENEHHO. bykBeHHas CMMBOJIMKA
IIMPOKO HCIIOJIB3YETCSl TMPEXKIE BCErO JUISl 3allMCH OOIIMX YTBEPXKICHUHW W MPEUIOKEHUH,
(dbopMyI, B YaCTHOCTHU ISl BBIYMCICHHUSI TE€OMETPUIECKUAX BEIMYMH, B KAUECTBE «3aMECTUTEISDY
qucia.

B mporpamme yueOHOoro kypca «MaremaTHkay MpeACTaBICHA HarisigHAs T'eOMETpus,
HalpaBJICHHasT Ha pa3BUTHE OOpPA3HOIO MBIILIEHUS, I[POCTPAHCTBEHHOIO BOOOpaKEHUS,
M300pa3sUTEIbHBIX YMEHUNA. DTO BaXKHBIH 3Tall B U3y4EHU U T€OMETPUH, KOTOPBIH OCYIIECTBISETCS
Ha HArjJasAHO-TIPAaKTUYECKOM YpPOBHE, OMNHMPAeTCsl Ha  HarjIsJAHO-00pa3HOE  MBILUICHHE
oOyuatouiuxcs. bosbiias poiab OTBOAUTCS MPAKTUYECKON AEATEIbHOCTH, OMbITY, SKCIIEPUMEHTY,
MozenupoBaHuto. O0yyaromuecs 3HaAKOMSTCS ¢ TEOMETPUYECKUMU (PUrypamMu Ha MJIOCKOCTHU U B
MIPOCTPAHCTBE, C UX MPOCTEUITUMHI KOHPUTypalusiMu, ydaTcsi 1300pakaTh UX Ha HEIMHOBAHHOMN
u Kieryatod Oymare, paccMaTpUBAalOT HX HpocTeimue cBoiicTtBa. B mporecce usydeHus
HarJIiTHOW Te€OMEeTpUU 3HaHUs, MOTy4YE€HHblEe 00yJarollMMHCI HAa YpPOBHE HAdajabHOTO OOILEro
o0pa3oBaHUs, CUCTEMATU3UPYIOTCS U PACIIMPSIOTCS.

CornacHo yueOHOMY TIUIaHy B 5—6 Kiaccax H3y4aeTcs HWHTErPUPOBAHHBIN TMpeaMeT
«MaremaTHKa», KOTOPBIM BKIIIOYAeT apupMETHUECKUA MaTepuaia U HarjsgHyl0 TeOMEeTpHuIo, a
TaK)Ke MPOINeAeBTHUECKUE CBEICHHS M3 alreOphl, 3JIEMEHTh JIOTUKM W Haydaja ONMucaTeNbHOM
CTaTUCTHUKH.
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COILEP KXAHUE OBYUYEHUA

5 KVIACC

(1-it rox o6yuenusi Ha ypoBHe O0OO)

HarypajibHble 4ucjia ¥ HYJIb

Harypanbnoe uncno. Psa narypansasix yucen. Yucno 0. M300paxkeHne HaTypalbHBIX YHCENT
TOYKaMH Ha KOOPJIMHATHOM (YMCIIOBOI) MPSIMOH.

[To3uumonnas cucrema cuuciaeHus. PumMckas Hymepanus Kak IpUMeEp HENO3UIMOHHON
CUCTEMBI cuMclieHus. [lecsiTuyHasi cCucTeMa CUMCIICHUS.

CpaBHEHHE HATYypaJbHBIX YHCEN, CpaBHEHUE HATYpaJIbHBIX 4uced ¢ HyaéM. CrocoObl
cpaBHeHUs. OKpYTJIEHUE HATYPAJIbHBIX YHCET.

CrnoxeHue HaTypaJIbHBIX YHCEJ, CBOMCTBO HYJIA MPHU CJIOKEHWU. Bhruntanue kak JeiicTBue,
00paTHOE CJIOXEHHI0. YMHOKEHHE HATYpaJIbHBIX YHCEN, CBOMCTBA HYJS WM CJAUHHIBI TPHU
yMHOKeHuU. JleneHue kak JeiicTBue, oOpatHoe yMHOKeHHIO. KOMIOHEHTH! JeMCcTBU, CBS3b
Mexay Humu. IIpoBepka pesynabTaTa apudmernyeckoro aedictBus. llepemecturenbHoe u
COYeTaTeNIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHMS W YMHOXKEHHUSI, PACIPECIIUTEILHOE CBONCTBO
(3aKOH) YMHOKEHHSI.

Ucnonw3oBanne OykB st 0003HAYEHWS HEU3BECTHOTO KOMIIOHEHTa M 3allMCH CBOWCTB
apu(METUYECKUX JICUCTBUH.

Jlenutenu U KpaTHBIE YHCIIA, PA3JIOKEHHE Ha MHOXHUTETH. [IpocThie W cCOCTaBHBIE YHCIA.
[Tpusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ OCTaTKOM.

CremneHp ¢ HATYpaTbHBIM MOKa3aTeIeM. 3aMiCh YUCIIa B BUAEC CYMMBI Pa3psIHBIX ClIaraeMbIX.

YucnoBoe BeipakeHUE. BrrunciieHne 3HaYE€HNI YHCIOBBIX BEIPAXKEHUMN, MTOPSAIOK BBITTOJTHEHHUS
nercTBui. Mcnonb3oBaHue NMpHU BBIYUCIECHUSX MEPEMECTUTEIBHOTO U COYETATEILHOTO CBOMCTB
(3aKOHOB) CJOXEHUS U YMHOXKEHUS, paCIPEIeIUTEIHLHOIO CBONCTBA YMHOKEHUSI.

Apoou

[IpencraBnenue o apoOu Kak criocoOe 3amucu 4acTu BeauduHbl. OOBIKHOBEHHBIC IPOOH.
[IpaBunbHbIE U HenpaBUIbHBIE IpoOu. CMemanHas ApoOk, IPeICTaBIeHUE CMEIIaHHON qpoou B
BUJIE HENpPaBWJIBHOM JApoOM W BbIJEICHHE LEJNOM YacTH 4ucia M3 HEMpaBHIbHON apoOu.
N3obpaxenune npodeit ToukaMu Ha YUCI0BOM npssmoii. OCHOBHOE CBOMCTBO Jpobu. CokpareHue
npo6eit. [IpuBenenue npoou Kk HOBoMyY 3HaMeHaTeno. CpaBHEHHE IpoOeH.

CrnosxeHue ¥ BbIYMTaHUE ApoOel. YMHOXKEHHE U AeJeHHe Ipo0eil, B3auMHOOOpaTHbIE ApOOU.
Haxosx1eHne yacTu 1enoro U Lesoro mo ero 4acTH.

Jecsatuunas 3anuch apoGeid. [IpencraBineHue necATUYHOW ApoOM B BUAC OOBIKHOBEHHOM.
N3obpaxenne necATUYHBIX ApoOeld TOYKaMHM Ha YHUCIOBOM mpsMol. CpaBHEHHE JECATUYHBIX
npoOei.

Apudmernueckue AEUCTBUS C JECATUUHBIME Ipo0sMu. OKpyrieHue TeCATUIHBIX JPOOCH.

Penrenue TeKCcTOBLIX 32424

Pemenne TekcTOBBIX 3amady apudmMeTndeckuM crocobom. Perienue jormyeckux 3ajau.
Pemenue 3amau nepebopom BceX BO3MOKHBIX BapuaHTOB. McIoyib30BaHME TIPU PELICHUH 3a/1a4
TaOJIMI] U CXEM.

Pewmenne 3agau, coaepkamux 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIUYHMHBI: CKOPOCTh, BpEMH,
paccTtosiHMe, IIeHa, KOJMYEeCTBO, CTOMMOCTh. EIMHUIIBI M3MEpeHHs: Macchl, 00bEMa, IIEHBHI,
paccTosiHUA, BpEMEHHU, CKOPOCTU. CBsA3b MEXAY €IMHUI[AMU U3MEPEHUSI KaXKI0W BETMYUHBI.

Pemenne ocHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBienne qaHHBIX B BUE TAONUII, CTOIOYATHIX JHArPaMM.

Harasignas reomerpus

Harnsnaeie npeacraBieHus o Gurypax Ha IJIOCKOCTH: TOYKa, MpsMas, OTPE30K, Jyd, Yro,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, Kpyr. YToi. IIpsmoii, ocTpelid, Tymoil U pa3BEpHYTHIN
YTJIBI.

JnuHa oOTpe3ka, METpUYECKHE €IWHULIBI JIuHbL.  J[IMHa  JOMaHOW, mepuMerp
MHOTOYTOJIbHUKA. MI3MepeHne u NocTpoeHue yriioB ¢ MOMOIIbIO TPAaHCHIOPTHPA.
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Harnsaneie npexactaBieHuss o Gurypax Ha IUIOCKOCTH: MHOTOYTOJBHHK, MPSMOYTOJBHUK,
KBaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (PUTyYD.

N3o6paxxenue ¢uryp, B ToM uucie Ha kiuetdaToil Oymare. Iloctpoenue xkondurypanuii u3
qacTeil mpsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHOW M KieT4yaroi Oymare. Mcrnonb30Banue CBOWCTB
CTOPOH U YIJIOB IIPSIMOYrOJIbHUKA, KBaJpaTa.

[Tnomaas npsIMOYroJIbHUKAa U MHOTOYTOJIbHUKOB, COCTABJIEHHBIX U3 IPSIMOYTOJIbHUKOB, B TOM
yrcie Guryp, n300pakEHHBIX Ha KieT4aTol Oymare. EqMHUIIBI M3MEpEeHUs III0MIa 1.

Harnspaele  mpeicraBieHHMs O — MPOCTPAHCTBEHHBIX — (UTypax:  MPsIMOYTOJIBHBIN
napajuienenunesn, KyO, MHOTOrpaHHUKH. J3o0pakeHue mnpocTeWIIMX MHOIOIPAHHUKOB.
Pa3Béprku kyba u mnapamutenenunena. CoznaHue MoJeNel MHOTOIpaHHUKOB (M3 Oymaru,
IIPOBOJIOKH, IUTACTUIIMHA U APYTUX MAaTEPUAIIOB).

OO0BEM IPAMOYroJIbHOTO Napajuienenunena, kyoa. Enunumel namepenus oobéma.

6 KJIACC

(2-ii rox o6yuenus: Ha ypoBHe O0O)

HarypajbHble ynciaa

Apudmernueckue AeMCTBHS C MHOTO3HAUHBIMU HATypaJbHBIMU 4HciaamMHu. YucioBbie
BBIPAKEHUS, NOPAJOK JEHCTBUN, MCHOJB30BaHUE CKOOOK. Vcrosb30BaHKWE MPHU BBIUMCICHUSIX
MEPEMECTUTEIHHOTO U COYETATEIHbHOIO CBOMCTB CIOXKEHUS U YMHOXKEHUS, paclpeeTuTeIbHOTO
CBOMCTBA YMHOkeHMs. OKpyrieHne HaTypaabHbIX YUCEL.

Jlenutenu u KpaTHBIC YKCIIa, HAMOOIBIIMKN OOIINI AETUTETh U HAaUMEHbIIIEee 00IIee KPaTHOE.
JlenuMocCTh CyMMBI U TPOU3BeNIeHUS. [leneHne ¢ ocTaTKoM.

Apodu

OObIKHOBEHHasi poOb, OCHOBHOE CBOWCTBO ApoOu, cokpaiieHue Apodei. CpaBHeHUE U
ynopsiiounBanue aApoOeil. Penienue 3agad Ha HaXOKJEHHWE YacTU OT LIEJOr0 U LEJNOro MO €ro
gacTu. [[poOHOE YmMCIIO Kak pe3yabTaT neieHus. [IpencraBineHue necaTMUHON NIpoOW B BHIE
OOBIKHOBEHHOM JpOoOM W BO3MOXKHOCTH TIPEJICTaBICHUS OOBIKHOBEHHOW JpoOW B BHUIE
necsaTudHoM. JlecsTuaHble IpoOW M METpUYecKas cuctema mep. ApudmeTudeckue NEeHCTBHS U
YHCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECSITUYHBIMU JPOOSIMHU.

Otnomienue. JlemeHne B JaHHOM OTHOmIeHWW. MacmTab, npomopums. [Ipumenenue
IIPONIOPLIMI IIPU PELIEHUH 3a1a4.

IlonsTie mpoueHTa. BerunciaeHne NpoueHTa OT BEJIWYMHBI U BEIMYUHBI 10 €€ MPOLICHTY.
BelpaxkeHne NpoleHTOB JIECATUYHBIMHU JApoOsiMu. Perienue 3agay Ha npoueHThl. BeipaxeHue
OTHOILICHHS BEJIMYMH B IIPOLIEHTAX.

IToJs10KuTENbHBIC M OTPHIATEIbHBIC YHCIA

IlonoxwurenpHble U OTpULAaTENbHbIC YKcaa. Llensple yncna. Monyns 4ncna, reoMerpudecKas
UHTepHpeTanus Moayns uucia. M3oOpaxeHue ducesnl Ha KOOpAMHATHOM mpsiMoil. UucioBble
npomMexxyrkd. CpaBHeHHe uucesn. ApudmeTndeckue JeWCTBUSA C  IOJIOKUTEIBHBIMU U
OTPULATEIbHBIMH YU CIIAMHU.

[IpssmoyronpHas cucreMa KOOPAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcmucca u opauHata. [loctpoeHune Todek U GUryp Ha KOOpAMHATHOM MIOCKOCTH.

bykBeHHbIE BbIpaKeHU

[Ipumenenune OykB JUIsl 3alMCH MaT€MaTHYECKUX BBIp@XEHUH M mpeuiokeHuil. CBoiicTBa
apupmeTnyeckux necTBuil. bykBeHHbIE BBIpQXKEHUS M UYHUCIIOBBIE IMOJICTAHOBKU. ByKBeHHbIE
paBeHCTBA, HAXOXKJCHHWE HEM3BECTHOrOo KOMIOHEHTa. Dopmyinbl, (GopMynsl NepuMeTpa Hu
IUTOIIA/ MPSIMOYTOJIbHUKA, KBaJpaTa, 00bEMa napajuiesenumnesa u Kyoa.

Pelenne TeKCTOBBIX 33724

Pemienne TeKcTOBBIX 3a1ad apudmMeTHueckuMm crocoboMm. PemieHne jIoruyeckux 3ajaad.
Pemenue 3a1a4 nepeGbopoM BceX BO3MOKHBIX BapUAHTOB.

Pemenue 3amau, coaeprkammx 3aBUCHUMOCTH, CBS3BIBAIOIIMX BEJIWYUHBI: CKOPOCTb, BPEMS,
paccTosiHMe, IIeHa, KOJMYECTBO, CTOMMOCTb, IMPOU3BOAUTENBHOCTb, BpeMs, 00bEM paOOTHI
EnuHunbel M3MepeHus: Macchl, CTOUMOCTH, PAacCTOSIHUS, BPEMEHH, CKOpOCTU. CBS3b MEXIY
€IMHNLIAMU U3MEPEHUS KaK10M BEJIMUHMHBI.
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Pemienue 3amay, CBSI3aHHBIX C OTHOIICHUEM, MPOMOPIIMOHAIIHOCTHIO BETMYHMH, IPOIICHTAMH;
peleHre OCHOBHBIX 33a4 Ha JpOOU U MPOLIEHTHI.

OneHka M TpPUKUIKA, OKpyryieHue pesynbrata. CocraBieHHe OYKBEHHBIX BBIPAKEHHUU IO
YCIIOBUIO 3aJ1a4H.

[IpencraBnenne JaHHBIX C MOMOIIBIO TaOMUI 1 quarpaMM. CtonOyarbie quarpaMMBbl: YTEHUE
U TIoCTpoeHue. UTeHne KPYroBhIX AUarpaMM.

Harasianasi reomerpust

Harnsanuele npeacraBiaeHus o Gurypax Ha INIOCKOCTH: TOYKa, IpsMas, OTPE30K, Jyd, yro,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYT OJIBHUK, TPEYTOJIbHUK, OKPY>)KHOCTb, KPYT.

B3aumHoe pacnosokeHue JAByX MpSAMBIX Ha IUIOCKOCTH, MapajllesibHble IpSMBIE,
NEepIeHANKYISIpHbIE TIpsiMbIe. VI3MepeHue pacCTOSHUN: MEXIY ABYMS TOYKAaMH, OT TOYKU IO
MpsIMOH, JUTMHA MapIIpyTa Ha KBaIPaTHOM CeTKe.

W3mepenne M mNOCTpOEHHE YIJIOB C MOMOLIbIO TPaHCHOPTHpPA. Buabl TpeyrojbHUKOB:
OCTpPOYTOJIbHBIM, MPSIMOYIOJIbHBIM, TYNOYrOJbHBINA, pPaBHOOEIPEHHBIN, PaBHOCTOPOHHUI.
YeThIpEXyrodbHUK, TPUMEPBI YETHIPEXYTOJILHUKOB. [IpsMOyronsHUK, KBaJpaT: MCIIOIb30BaHUE
CBOMCTB CTOpPOH, yIJIOB, AuaroHaineil. M3o0pakeHne reoMeTpuueckux GUryp Ha HeJIMHOBaHHOM
Oymare c HCIOJb30BaHUEM LMPKYJs, JUHEHKH, YrojdpbHUKa, TpaHcrnoptupa. [locTpoenus Ha
KJieT4yaToil Oymare.

[lepumeTp MHOTOYrONBHMKA. [loHSATHE TUIOMAMU GUTYPHI, €AWHUIBI U3MEPEHHS TUIOMIA/IH.
[TpubmmxkE€nnoe u3Mepenue miouaau Guryp, B TOM YuciIe Ha KBaapaTHOH ceTke. [IpubnmxénHoe
M3MepeHue JAIUHbI OKPYKHOCTH, IJIOIIAAHN Kpyra.

CummeTpusi: IEHTpaIbHAs, 0CEBask H 3epKaTbHas CHMMETPHH.

[TocTpoeHre cuMMETPUYHBIX QUTYP.

Harnsanaele npeacTaBieHus O MPOCTPAHCTBEHHBIX (DUTypax: Mapaienenumnes, Kyo, mpusma,
UpaMu/ia, KOHYC, MIWIHHIP, map u chepa. M3o0pakeHne npocTtpaHcTBEHHBIX Guryp. [Ipumepst
pa3BEPTOK MHOTOTPAHHUKOB, IIMIIMHApPA U KoHYyca. Co3iaHue Moiesieil mMpoCTpaHCTBEHHBIX PUTyp
(13 Oymaru, MPOBOJIOKH, TUIACTHIIMHA U IPYTHX MAaTEpPUAJIOB).

[Tonsarue 00bEMa, eqUHUIIBI H3MepeHns 00béMa. OOBEM IPSIMOYTOJILHOTO TTapaJUIeIenuIea,
KyOa.

HNPEIMETHBIE PE3YJIBTATHBI

OcBoenmne yyebHOro kypca «MaremaTuka» B 5-0 KiaccaXx JOJDKHO oOecreuyuBaTh
JOCTHKEHHE YKA3aHHBIX HUXKE MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YJIbTAaTOB.

5 KVIACC

Yucia 1 BBIYUCICHUS:

— MOHUMAaTh U MPABWIBHO YNOTPEOISATh TEPMUHBI, CBSI3aHHBIE C HATypaJIbHBIMU YHCIAMH,
OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSMU;

— CpaBHUBATh U YINOPSAOYMBATH HATypalibHbIE YHCJIA, CPABHUBATH B MPOCTEHIIMX CIydasX
O0OBIKHOBEHHBIE JIPOOH, JICCATHYHBIC JPOOH;

— COOTHOCUTBH TOUKY Ha KOOPIAMHATHOM (YUCIIOBOM) MPSIMON C COOTBETCTBYIOLIUM €l YHCIIOM
1 n300paxkaTh HaTypallbHbIC YMCIIa TOYKAMU Ha KOOPJIUHATHOM (YMCIIOBOIN) MPSIMON;

— BBINOJHATH apudMeTHdyecKue ACUCTBUS C HATypallbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMH
IpoOsSMU B MPOCTEHIINX CITydasX;

— BBITIONIHATH MPOBEPKY, MPUKHUAKY pe3yiabTaTa BblYMcIeHUH. 6 OKpyrisTh HaTypalbHBIE
qucha.

Pelenne TeKCTOBBIX 3a7a4:

— pemarh TEeKCTOBBIE 337a4l apU(PMETUYECKUM CIOCOOOM U C NMOMOIIBIO OPraHU30BaHHOTO
KOHEUYHOTO nepedopa BceX BO3MOXKHBIX BAPHAHTOB;

— pemiath 3a7ayM, cojeprKallue 3aBUCUMOCTH, CBSA3BIBAIOIINE BEJIUYHHBI: CKOPOCTh, BpeMs,
paccTosiHMe; IIeHa, KOJMYeCTBO, CTOMMOCTb;

— HCIIOJIb30BaTh KPAaTKUE 3alUCH, CXEMBI, TaOIMIIbI, 0003HAUCHHSI TPU PELICHNUH 337134,

— TOJIb30BATHCS OCHOBHBIMHM €IMHHMLIAMH M3MEPEHMS: 1I€HBI, MacChl; PacCTOSHH, BPEMEHH,
CKOPOCTH; BBIpa)KaTh OJHU €IMHUIIBI BEIMUNHBI Yepe3 JIpyTue;
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— W3BJIEKaTh, aHAIM3UPOBATH, OLEHHBATH WH(OPMAIMIO, MPEJICTABICHHYIO B TaOmuIle, Ha
cTo04aToil quarpamme, WHTEPIPETHPOBATH MPEICTABICHHBIC JaHHBIC, UCIOJIH30BATH JAHHBIC
IIpU pELICHNH 3a/1au.

Harnsanas reomerpus:

— TI0JIb30BaTbCsl T€OMETPUUECKUMHU IOHATUSAMM: TOUYKa, IpsMas, OTPE30K, JIyd, Yrod,
MHOTOYI'OJIbHUK, OKPY>KHOCTb, KPYT;

— TPUBOJUTH MPHUMEPHl OOBEKTOB OKPYKAIOMIETO MHpPA, MUMEIOMUX (OpMYy H3yYEHHBIX
reOMETPUIECKUX QUTYp;

— HCHOJb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C yIjamMH: BEpIIMHA, CTOpOHA; C
MHOTOYI'OJIbHUKAMM: YroJl, BEpIIMHA, CTOPOHA, JUArOHAJIb; C OKPY)KHOCTBIO: pajnyc, JUaMeTp,
LIEHTD;

— M300paXkaTh U3Yy4YEHHbIE T€OMETpUUECKre (PUTypbl Ha HETMHOBAHHOM U KJIeT4aToil Oymare
C TIOMOIIIBIO LIUPKYJIS U JINHEUKH;

— HaXOJMTh JUIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IOMOINIBIO JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajinyca;

— HCTIOJIb30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHMKA, KBaJpaTa JJIsl UX IMOCTPOECHHUS,
BBIYMCIICHUS TUIOIAIN U IEPUMETPA;

— BBIYUCIATH NEPUMETP U IUIONIAJb KBaJpara, MpsIMOYroJbHUKA, (DUTYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM Uuciie Guryp, n3o0pak€HHBIX Ha KJieT4aToi Oymare;

— TOJb30BaThCSI OCHOBHBIMHU METPUYECKHUMH EIUHHMIIAMHM W3MEPEHMs UIMHBI, IJIOUIa/I;
BBIPa)KaTh OJTHU €IMHUIIbI BETUYHUHBI Yepe3 IpYyrue;

— pacro3HaBaTh MapajieNenumes,, Ky0, MCIO0JIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo
rpaHb, U3MEPEHUSI; HAXOIUTh U3MEPEHHUs NapauieNenunesaa, Kkyoa;

— BBIYMCIATH 00BEM KyOa, Hapajenenunena Mo 3aJaHHbIM H3MEPEHHsSM, MOJb30BaThCA
€IMHUIIAMU U3MEpEHUs 00bEMa;

— pelaTh HECJIOXKHBbIE 3a/layd Ha U3MEPEHHE I'€OMETPUUYECKHX BEJIUYMH B MPAKTHUECKUX
CUTYalLUsX.

6 KJIACC

Yucia ¥ BbIYMCTICHHA:

— 3HaTh U NNOHMMAaTh TEPMUHBI, CBA3aHHBIE C PA3IUYHBIMU BUJAMU YHMCEN U CIOCOOAMHU MX
3aIlUCH, IEPEXOAUTH (E€CIIM ITO BO3MOXKHO) OT OJXHOM (hOPMBI 3aIIMCH YHUCIIA K JPYrOi;

— CpaBHHMBAaTh M YIOPSJOUYUBATH L€JIbIe YMCIa, OOBIKHOBEHHbIE U JECATHUYHBIE JPOOH,
CPaBHUBATh YMCJIA OJHOTO U PA3HbIX 3HAKOB;

— BBINOJHATh, COYETas YCTHbIE W IHUCbMEHHbIE NPUEMBI, apudMeTHUECKue AEUCTBUS C
HaTypalbHBIMM W LEJIbIMM 4YHCIaMH, OOBIKHOBEHHBIMHM U  JECATUYHBIMH  JApOOSMH,
MIOJIOKUTENBbHBIMU U OTPULIATEIbHBIMU YHCIIAMU;

— BBIUUCJIATH 3HAYEHUS YUCIIOBBIX BBIPA)KEHHM, BBIMOIHATH MIPUKHUIKY U OLIEHKY pe3yibTaTa
BBIUMCIIEHUH; BBINOJHATH IPEoOpPa30OBaHUs UHUCIOBBIX BBIPAKEHHM Ha OCHOBE CBOWCTB
apu(MeTHYECKHX 1eHCTBUIA;

— COOTHOCUTb TOYKY Ha KOOPJIMHATHOM HPSAMOM C COOTBETCTBYIOIIMM €H YHCIOM H
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHOM MPSAMOMN, HAXOUTh MOIYJb YHCIa;

— COOTHOCUTB TOYKHU B IIPSIMOYT'OJIBHOM CHCTEME KOOPAMHAT C KOOPANHATAMU 3TON TOYKHU;

— OKPYIJIATH LIEeJIble YMCIIa U JECATUYHbIE IPOOH, HAXOAUTh MPUOIMKEHUS YHCEIL.

YucnoBbie 1 OyKBEeHHbIC BBIPAKECHHA:

— NOHHUMAaTh M YNOTPEOJATh TEPMHUHBI, CBA3aHHBIE C 3alUCBIO CTEMEHU 4YHCIa, HaXOAUTh
KBaJ[paT M Ky0O 4Hcia, BBIYUCIIATh 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COJIEpKAIUX CTETIEHH;

— TMOJIb30BAThCS NPU3HAKAMM JEIIMMOCTH, PACKIAIbIBATh HATypajbHbIE YMCIAa HA IPOCTHIE
MHO>KHTEIIH;

— MOJIb30BaThCSl MAaCIITaOOM, COCTABIIATH MPONOPIMU U OTHOILIEHUS;

— MCIIONIB30BaTh OYKBBI /U1l 0003HAYEHMS YMCEIT TPU 3alUCH MaTEMaTHUYECKUX BBIPAKCHHH,
COCTaBJIATh OYKBEHHbBIE BBIpaKEHHs U (POPMYIIbI, HAXOAUTh 3HAYEHUSI OYKBEHHBIX BBIPAXECHUH,
OCYIIECTBIISISE HEOOXOIUMBIE MOACTAHOBKH U IIPe00pa30BaHus;
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— HaxOJUTh HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TeKCTOBBIX 3a1a4:

— pelaTh MHOTOIIIarOBbIe TEKCTOBBIC 33a4H apH(PMETHIECKAM CIIOCOOO0M;

— peuiaTh 3a/1a4u, CBSI3aHHbIE C OTHOILIECHUEM, IIPOIOPLMOHAIBHOCTBIO BEJIMYHH, [IPOLIEHTAMU;
pemaTh TpH OCHOBHBIE 33/1a41 HA JAPOOH U TPOILICHTHI;

— pemars 3aJa4M, COJepKallhe 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBL: CKOPOCTb, BpEMs,
paccTosiHUe, 1I€Ha, KOJIMYECTBO, CTOMMOCTb; MPOU3BOAUTEIBHOCTh, BpeMs, 00bEMa paboThl,
UCHOJIb3YS apU(pMETHYECKHE JAEWCTBUS, OLEHKY, HIPUKHAKY; II0JIb30BaThCi €IUHULIAMU
U3MEPEHUS COOTBETCTBYIOINUX BEIUYMH;

— COCTaBIIATH OyKBEHHBIEC BBIPAKCHHUS TI0 YCIIOBHUIO 33/1a4H;

— M3BJICKaTh WH(OPMAIIMIO, MPEACTABICHHYIO B TAOIHIIAX, HA JTUHEHHOW, CTOJIIOYATON WM
KpYTrOBOM Marpammax, MHTEPIPETUPOBATh IIPEACTABICHHBIE IAHHBIE; HCII0JIb30BATh JAHHBIE IIPU
pelieHnu 3a1ay;

— IPEJCTABIATH UH(OPMALIKIO C TOMOIIIbIO TaOIMII, TMHEWHOHN U CTOJIOUATOM Tuarpamm.

Harasinnast reomerpus:

— TIPUBOJUTH TNPUMEPHI OOBEKTOB OKPYXKAIOIIETO MHpAa, HUMEIOIHUX (OpMYy H3YHYEHHBIX
F€OMETPUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, MpPUMEPHl PaBHBIX U CHUMMETPUYHBIX
uryp;

— n300pakaTh C OMOIIBIO LIUPKYJIS, IMHEHKH, TPAHCTIOPTHPA HAa HETMHOBAHHOM U KJIETYATOM
Oymare Hu3ydeHHbIE IIJIOCKHE TIeoMeTpuueckue QUrypbl U KOHQUTYypalud, CHUMMETPUYHBIE
burypsr;

— [10JIb30BAThCS FT€OMETPUUECKUMHU MOHATUSIMU: PABEHCTBO (PUTYP, CAMMETPHS; UCTIOJIb30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, LICHTP CHMMETPHUH;

— HAXOJUTh BEJIWYMHBI YIJIOB HU3MEPEHHEM C IOMOILBIO TPAHCIOPTHPA, CTPOUTH YIJIBI
3aJJaHHOM BEJIMYHHBI, [T0JIB30BATHCA IIPH PEIIEHUH 3a/1a4 I'PAayCHOM MEPOH yIJI0B; paclO3HaBaTh
Ha 4epTekKax OCTPBIA, MPSIMOM, pa3BEPHYTHINA U TYIIOU YIJIbI;

— BBIYHCIATH JUIMHY JIOMAHOW, MEPUMETP MHOTOYIOJbHHMKA, IIOJIb30BaThCSA EAVMHMUIIAMU
MU3MEPEHUS JJIMHBI, BBIPAXKaTh OJHH €IUHULIBI U3MEPEHH [UIMHBI YepE3 APYTHE;

— HAaXOJUTh, UCIOJIB3Ysl YEPTEKHBIC NHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY IBYMS TOYKaMH, OT
TOYKH JI0 PSMOM, [UIMHY ITyTH HAa KBaJAPaTHOU CETKE;

— BBIYMCIATH IUJIOLIAJb (UIYp, COCTABICHHBIX M3 HPAMOYIOJBHUKOB, HCIOJb30BATh
pa3OueHue Ha NpPSIMOYIOJbHMKM, Ha paBHbIE (DUIYpbI, AOCTpauBaHHUE JO NIPSAMOYTOJIBHUKA;
[I0JIB30BAThCS OCHOBHBIMM €IMHHULAMU M3MEPEHUS IUIOINAA; BBIPAXKATh OJHU EIUHULBI
U3MEpPEHUs IUIOIIAIN Yepe3 APYTHe;

— pacrio3HaBaTh Ha MOJESAX U M300paXEHUAX MHUpaMMIy, KOHYC, LIMJIMHAP, UCIOJIb30BATh
TEPMUHOJIOTHIO: BEpIINHA, peOpo, IpaHb, OCHOBAaHHE, Pa3BEPTKA;

— n300paxaTh Ha KJIeT4aTON Oymare MpsiMOYroJIbHbIN Mapauieenunesn;

— BBIUUCIATE 00BEM MPSIMOYTOJIbHOTO Napajliesienunena, Kyda, mojab30BaTbCsi OCHOBHBIMU
eIMHUIIAMU U3MepeHust 00bEMa; BbIpaXKaTh OJIHU €MHULIBI H3MEpEeHUs 00bEMa uepes Ipyrue;

— pelarh HECJOKHBIE 33Ja4d Ha HAXO0)KIEHUE F€OMETPUYECKHX BEJIMYMH B IPAKTUYECKUX
CUTYaLUsX.
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TEMATHYECKOE IINTAHUPOBAHHUE

TemaTHyeckoe IaHUPOBAHKUE TI0 MATEMATHKE MPEICTABIICHO 110 To1aM 00y4YeHus (5—6 Ki1acchl).

OcHOBHBIE BUJBI JEATEIBHOCTH OOYYAIOIIUXCA IEPEYUCICHBl MPHU W3YYECHHHM KaXKIOW TEMBbl M HAIpaBJICHbl HAa JOCTHKCHHE IUIAHUPYEMBIX
pe3yibpratoB oOydeHus. [lepedeHb BHIIOB JAEATEILHOCTH MOJKET OBITh PACIIUPEH WM COKpamiéH — C y4€TOM BO3MOKHOCTEH W OrpaHUYCHUI
o0y4aromuxcs, 00yCIOBICHHBIX CTPYKTYPOI HApYIICHHS IIPH MATOJIOTUH CIIyXa.

5 KJIACC

O061ee konmuecTBo yacoB — 170 vacos.

HaTypajabHbIMU yncinamu. CBOMCTBA HYJIA NIPU
CJIOKEHUM ¥ YMHOXXE€HUM, CBOMCTBA €IUHULIBI
npu yMmHOXeHuu. IlepemecturenbHoe u

CoueTaTelIbHOE  CBOMCTBA  CIOXKEHUS WU
YMHOKEHUS, pacHpelesIuTeIbHOe CBOWCTBO
YMHOKEHUSI.

Jlenutenu U KpaTHBIC YUCIA, PA3JIOKCHHE
Yyycjaa Ha MHOXHUTEIU. J[eleHHe ¢ OCTaTKOM.
IIpocTeie u coctaBHble uucia. llpu3Haku
JenuMocTH Ha 2, 5, 10, 3, 9.

UucnoBble  BbIpaKEHHUs; MOpS  JIOK
JIENCTBUN.
Pemenne TekCTOBBIX 3ajady Ha BCe

apI/I(l)MeTI/I‘IeCKI/Ie HeﬁCTBHﬂ, Ha JOBWXKCHHEC H
IIOKYIIKH.

Tembl OcHoBHOE coxepxaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
(TemaTu4ecKkue
0JI0KN/MO1YJIH)

HartypaabHbie Hecarnunass cucrema cuucieHus. Psp B meuenue yuebnoco 200a: NOHUMAaTh, IPUMEHATH B CAMOCTOSITENILHOM
yucaa. JlelicTBus ¢ | HATypaldbHBIX 4Yucen. HaTypanbHBIM psia. | peud, BOCIPUHUMATH (CIyXO3pUTEIBHO W/WIM Ha CIyX C y4€TOM ypPOBHS
HATYPAJIbHbIMHU Uucnmo 0. HarypanbHble  uMcia — Ha | CIIyXOpPEUueBOrO pa3BUTUS OOy4yalOUIUMXCsA) U JOCTATOYHO BHSITHO U
yncjgamu (43 1) KOOPJIMHATHOM MPSMOM. CpaBHEHHE, | €CTECTBEHHO BOCIPOHM3BOJIUTh TEMATHUECKYI0O M TEPMHUHOJOTHYECKYIO

OKpYIJICHHE HATyPaJIbHBIX YACEI JEKCUKY, a TaKXe JeKCHKY MO0 OpraHu3aluu y4eOHON JesiTeNbHOCTH.
Apubdmernueckue JEUCTBUS ¢ | BemonusATe doHETHUECKYIO 3apsAnKy. Mcmonb3oBaTh MaKTWIBHYIO (YCTHO-

JTAKTUIIHLHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEICTBA OOIICHUSI.

Ilo oxonuanuu xas#cooi yueOHoU yemeepmu. BOCTIPUHUMATD Ha CIyX H
BOCIIPOM3BOIUTh TEMATUUYECKYIO M TEPMUHOJIOTHUYECKYIO JIEKCHKY Y4eOHOH
JTUCITUTIIIMHBI, a TAK)KE JIEKCUKY 10 OpTraHu3aIi Y4eOHOU e TeTbHOCTH.

YwutaTh, 3aNIMCHIBATh, CPAaBHUBATh HATypaJbHBIC YHCIA; MpeiaraTh U
00CYXIaTh CIIOCOOBI YIOPSIOYMBAHUS YHCEIT.

N3o00pakaTh KOOpAWHATHYIO TPSAMYIO, OTMEYaTh YHMC]Ia TOYKAMU Ha
KOOPJAMHATHOU MPSAMOM, HAXOAUTh KOOPIUHATHI TOYKH.

UccnenoBathk CBOKMCTBA HATYpaJIbHOTO psiaa, yucen 0 u 1 npu crioxxeHuu
Y YMHOKCHHH.

Hcnonb30BaTh IPaBUIIO OKPYTIICHUS HATYypPAJIbHBIX YHCEI.

Boimonuate apudmeTnueckre AEHCTBUS C HATypajdbHBIMHU UHCIAMU,
BBIYUCIISITh 3HAYEHUS YUCIIOBBIX BBIPAKECHUN CO CKOOKaMU U 03 CKOOOK.

3anuchIBaTh TPOU3BEACHUE B BHAC CTENEGHHU, YHUTATh CTEIICHH,
HCIIOJIb30BaTh TEPMHUHOJIOTHIO (OCHOBaHHWE, TIOKA3aTelb), BBIYUCIIATH
3HAYCHUS CTCIICHCH.

BhITIONHATE NPUKUIKY U OICHKY 3HAYEHHUI YHCIIOBBIX BBIPAKEHUH,




[peaiaraTb ¥ IPUMEHATh IPUEMBI IPOBEPKH BBIYMCIICHUMN.

Hcnonp30Barh IpU BBIYUCICHUAX [IEPEMECTUTEIBHOE U COYETATEILHOE
CBOMCTBA CIJIOKEHUS M YMHOXEHHUS, paCIpEIeIUTEIbHOE CBOMCTBO
YMHOXXEHUsS; (opMyarpoBaTh W MPHUMEHSATh MpaBuUia NHpeoOpa3oBaHUs
YHCJIOBBIX BBIP@XEHUI Ha OCHOBE CBOMCTB apu(METUUECKUX EHCTBUH.

Harasanas
reomerpus. JIunum Ha
miockoctu (12 u)

Touka, npsimas, OTpe30kK, Jyd. JlomaHas.
W3mepeHnue mnuHBI OTpe3Ka, METPUYECKHE
€IMHULIBI U3MepeHus JUIMHbI. OKPYXKHOCTh U

KpYT.

[Ipaktuueckass pabora  «llocTtpoeHue
y30pa U3 OKPYKHOCTEN».

VYron. Ilpsmoi, oOcCTpeIi, Tymou U
pa3BEPHYTHIN yribl. U3MepeHue yrios.

[Ipaktuueckass pabora  «llocTtpoeHue
YTJIOBY.

PacriozHaBath Ha uepTekax, pUCYHKAaX, OIUCBHIBaTb, HCHOJb3Ys
TEPMUHOJIOTHIO, ¥ M300pa)kaTh C MOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB:
TOUKY, IPSAMYIO0, OTPE30K, JIy4, YrOJI, JIOMaHYI0, OKPY>KHOCTb.

PacnioznaBarh, NpUBOIUTH MpUMEpPbl OOBEKTOB PEATBLHOTO MUPA,
uMeroumx GopMmy U3ydeHHBIX QUTyp, OLIEHUBATh UX JIMHEIHBIE pa3Mephl.

Wcnonb3oBarh JMHEHKY W TPAHCHOPTHP KakK HMHCTPYMEHTHI s
MOCTPOEHUS W HM3MEPEHHUS: U3MEpATh JUIMHY OTpe3Ka, BEIMYUHY YIJIa;
CTPOUTh OTPE30K 3aJaHHOW JJIMHBL, yroJl, 3aJaHHOW BEJIMYMHBI,
OTKJIAJIbIBaTh LIUPKYJIEM paBHbIE OTPE3KU, CTPOUTH OKPYKHOCTh 33 JaHHOTO
panuyca.

N306paxaTh KOH(MUIYpallUd TEOMETPUYECKHX (QUIYp U3 OTpPE3KOB,
OKpPY)KHOCTEH, HMX 4YacTed Ha HEeJIMHOBAaHHOM M Kierdatoid Oymare;
npeJyiaraTh, OMUCHIBATh U 00CYKIaTh CIOCOOBI, aITOPUTMBI TIOCTPOSHHUS.

Pacno3naBate W M300pakaTh Ha HETMHOBAHHOW M KJIETYATON Oymare
MPSMOM, OCTPBIH, TYNOW, pa3BEPHYTHIN YIiibl; CPABHUBATH YTJIBI.

BbIuucisaTh JJIMHBI OTPE3KOB, JIOMAHBIX.

[ToHnMaTh ¥ UCHOJIB30BATh MPU PEUICHUU 33a/1a4 3aBUCHUMOCTH MEXIY
€IMHULAMHA METPUYECKON CHCTEMBI MEpP; 3HAKOMUTBHCSA C HEMETPUUYECKUMU
CHUCTEMaMHM MEp; BbIpaXXaTh JJIMHY B Pa3JIMUHbBIX €AUHULAX U3MEPEHUS.

UccnenoBath ¢Gurypsl U KOH(MUTYpallMH, HCIOIb3YSd LHUPPOBLIE

pPECYpCHI.

OO0LIKHOBEHHEIE
apoou (48 1)

Jpo6Ob. IlpaBuiibHBIE W HENpPaBUIIbHBIC
Ipoowu. OcHoBHOE CBOMCTBO npoowu.
CpaBHeHHE Tpo0Oeid.

Cii0)keHHe U BBIYMTAHHE OOBIKHOBEHHBIX
npobeii. CmemanHass ApoOb. YMHOXCHHE H
JeneHue OOBIKHOBEHHBIX Ipo0ei; B3auMHO-
oOpaTtHbIe IpOOH.

MojenupoBath B rpaduyecKkor, MpeIMETHOH (opMe, € IMOMOIIBIO
KOMITBIOTEPA IMOHATHUS ¥ CBOMCTBA, CBA3aHHBIC C OOBIKHOBEHHOM JPOOBIO.

YuTaTth U 3alMCHIBATh, CPABHUBATh OOBIKHOBEHHBIC IPOOH, IPE/IjIararh,
000CHOBBIBATh M 00CYK/1aTh CITOCOOBI YIIOPSIIOYMBAHUS TPOOCH.

N300paxkaTh OOBIKHOBEHHBIC JPOOM TOYKAMH Ha KOOPJUHATHOM
IPSIMOIA; UCTIOJIE30BaTh KOOPAMHATHYIO MPSMYIO JJIsi CPAaBHEHUSI IPOOEH.
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Perienne TeKCTOBBIX 3a1a4, COACPIKAIINX
npoou. OCHOBHEIE 3a/1a4u Ha Jpoou.

[Ipumenenue OyKB Ui 3amnucu
MaTeMaTHIECKUX BBIPAKCHU I "
MIPEIIOKEHHUH.

®opMyIMpoBaTh, 3alKUCHIBATh C MOMOIIbIO OYKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOH JpoOH; HCIIONb30BaTh OCHOBHOE CBOWCTBO JApOOH JUIs
COKpallleHus 1po0eii U mpuBeeHus 1poor K HOBOMY 3HAMEHATEITIO.

[IpencraBnsaTh cMeUmIaHHYIO ApOOb B BHJIE HETPABHIBLHOW U BBIJIENATH
LEJIYI0 4acTh YKCIIa U3 HENPABUIBLHOM JpOoOH.

Bemonsate apudmernveckue ASUCTBUS ¢ OOBIKHOBEHHBIMH JIPOOSMU;
IPUMEHSTh CBOWCTBA apU(PMETHUUECKUX JEHCTBUN Ul palMOHATIU3aLUU
BBIYMCIICHU.

BbInonHATE NPUKKUIIKY U OLIEHKY pe3yJbTaTa BBIYMCICHUM; peiaraTh
Y IPUMEHATH TPUEMBI IPOBEPKH BHIYMCICHUH.

[IpoBomuTh HccnenoBaHUsl CBOMCTB JpoOel, omupasich Ha YHUCIIOBBIE
9KCIIEPUMEHTHI (B TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPA).

PacriozHaBath WCTHUHHBIE U JIOKHBIE BBICKAa3blBaHUSI O JpoOsIX,
OPUBOJUTH TPUMEPBI U KOHTPIPHUMEPHI, CTPOUTH BbICKAa3bIBAaHUSA U
OTpPULIAHUS BBICKa3bIBAHUI.

Pemath TekcToBbIE 337aUH, coAepKalue qpOOHbIE TaHHbIE, U 3a7a4U Ha
HAXO0’K/IEHNE YacTH 1IeJIOTO U LEJIOT0 MO €ro 4acTH; BBIABIATH UX CXOJCTBA
Y Pa3JInyusl.

MonenupoBaTh XOI pEUICHMs 3aJa4d C IOMOIIBI0 PHUCYHKA, CXEMBI,
TaOJINIIBI.

[TpuBoaNTh, pa30upaTh, OLIEHUBATh paA3IMYHBIC pPELICHMs, 3alHuCch
pELICeHUI TEKCTOBBIX 3a7ad.

Kputnueckn OLEHUBAaTh NOJYyYCHHBIH PE3YJIbTAT, OCYILECTBIATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIOBMIO, HAXOIUTh
OLINOKHU.

3HAaKOMUTbBCS C UCTOPUEH pa3BUTHsL apU(PMETHKH.

Harasinnas
reoMeTpus.
MHOroyroJibHUKH

(10 v)

MHOroyroJbHHUKH.
IPSIMOYTOJIbHUK, KBaJparT.

IIpaktnyeckas pabora  «lloctpoenue
IIPSIMOYTOJIbHUKA C 3aJaHHBIMA CTOPOHAMM Ha
HEJIMHOBAHHOW Oymarey.

TpeyroJibHUK.

YeThIpEXYTroJIbHUK,

OnuceiBaTh, HCIOJB3YS TEPMUHOJIOTHIO, H300paXkKaTh C TOMOIIbIO
4epTEXHBIX MHCTPYMEHTOB M OT PYKH, MOJIEIHpPOBaTh u3 OyMmaru
MHOTOYTOJIbHUKH.

[TpuBOIUTH TpUMEPHI 0OBEKTOB pPEANbHOTO MHpa, UMEMUX (opMy
MHOTOYTOJIbHUKA, MPSMOYTOJIbHUKA, KBaJpaTa, TPEYrOJIbHUKA, OI[CHUBATh
WX JINHEWHBIE Pa3MepBhl.
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[Inomans ¥ nepuMerp npsiMo- YrojbHUKA
U MHOTOYIOJBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,  €IMHHUIBI  MU3MEPEHHUS
momaau. [lepumerp MHOTrO- yrojapHUKA.

Boruncnsats: MIEPUMETP TPEYTOJIbHUKA,
MHOT'OYTOJIbHUKA; IUIOIIa/lb IPSIMOYTOJIbHUKA, KBaJipaTa

N300paxxaTe OCTPOYTOJibHBIC, MPSIMOYTOJbHbIE W TYHOYTOJIbHBIC
TPEYrOJIbHUKH.

Crpoutrh Ha HEIMHOBAaHHOM M KJeT4aToll Oymare KBajpaT U
IPSIMOYTOJIBHUK C 3a/JaHHBIMU JUIMHAMU CTOPOH.

HccnenoBate  CBOMCTBA  IPSMOYIOJIBHHMKA,  KBajapara  IIyTéM
IKCTIEPIMEHTA, HAONIOJCHHUS, W3MEPEHHUs, MOJCIMPOBAHUS; CPAaBHUBAThH
CBOMCTBA KBajjpaTa 1 MpsIMO- YTrOJIbHUKA.

KoHcTpynpoBath MaTemMaTHuecKue MPEUIOKEHUsI ¢ TIOMOIIBIO CBSI30K

IIPSAIMOYTOJIBHUKA,

«HEKOTOpBbIIY»,  «Iio0oi». Pacrmo3HaBaTh  WCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUA (6} MHOI'OYT'OJIbHHUKAX, IIPHUBOJUTH IMPUMCEPLBL n
KOHTPIIPUMEPHI.

HccnenoBaTh 3aBUCUMOCTD IUIONIAAN KBaJpaTa OT JUIMHBI €0 CTOPOHBI.

Hcnonb30BaTh CBOWCTBA KBAJpaTHOW CETKH Ui MOCTpPOEHHUs (uryp;
pa3buBaTh MNPSMOYIOJBHUK Ha KBaJApaThl, TPEYroJIbHUKH; COCTaBISATh
burypbl 13 KBaapaToB M MPSMOYIOJbHUKOB W HAXOJUTh HUX ILUIONIAIb,
pa3buBaTth (GUIypsl Ha MNPSAMOYIOJbHUKM M KBaJpaTbl M HaXOAUTh HX
IUIOIAb.

BelpaxkaTe BeNMYMHY IUIOLIAJU B Pa3jIM4YHBIX €AMHUIAX H3MEPEHUs
METPUYECKON CHCTEMBl Mep, NOHUMAaTh U HCMOJb30BaTh 3aBUCHUMOCTH
MEXy METPUUYECKUMU €TMHUIIAMU U3MEPEHUS MJIOIIA/H.

3HaKOMUTbCA C IPUMEpPaMU IPUMEHEHHUs IUIOIAAM W Iepumerpa B
IIPAaKTUYECKUX CUTyalusX. Pemare 3a1aun U3 peaabHOHN KU3HH, IpeaIaraTh
1 00CY)KJJaTh pa3JInYHbIE CIIOCOOBI peleH s 3a1au.

JlecaTHUHDbIE
apodu (38 4)

JlecsaTnyHas 3amuch APOOCH.

CpaBHEHHE AECITHYHBIX IPOOCH.

JleficTBUsT ¢ JIECATHYHBIMU  JPOOSIMHU.
OxpyriieHue AecATUYHBIX IpoOeii.

Pemenne TeKCTOBBIX 3a7ad, COACPIKALTUX
npo6u. OCHOBHBIE 337]a4K Ha IPOOH.

[IpencraBisTh OECATUYHYIO IpOOb B BHJIC OOBIKHOBEHHOM, YMTAaTh U
3alUCBhIBaTh, CPABHUBATH JICCITHYHBIC APOOH, TIpeiaraTh, 000CHOBBIBATh U
00cyXaTh CIOCOOBI YHOPSAIOUNBAHUS AECATUYHBIX IPOOEHi.

N3o00paxkaTh necATHYHBIE APOOH TOYKAMH Ha KOOPAWHATHOW MPSAMOA.

BBISBIATH CXOACTBA M pa3audusl MPaBHII apUPMETHICCKUX ACHCTBUIMA C
HATypaJbHBIMU YKCIAMH U AECATUYHBIMU JPOOSIMH, OOBICHATD UX.

Boimonuate apudmeTndeckue NEHCTBUS C JECITUYHBIMH JIPOOSMU;
BBHITIONTHATH MPUKUJIKY U OIEHKY Pe3yJabTaTa BRIYUCICHUN.
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[TpumensTs cBOICTBa apuMETHISCKUX IEHCTBUH TS paliioHATN3alUN
BBIYHCIICHUM.

[IpumeHATh PaBUIIO OKPYTIIEHUS AECATUYHBIX IpOOEil.

[IpoBoauTh HICCIIEIOBAaHUS CBOWCTB JIECATUYHBIX ApOOEi, onupasch Ha
YUCJIOBBIE JKCHEPUMEHTHI (B TOM YHCJIE C TOMOIIBIO KOMIIBIOTEPA),
BBIJIBUTATh TUIOTE3bl U IPUBOJAUTH UX 0OOCHOBAHHUSI.

Pacrio3HaBaTh WCTUHHBIC H JIOKHBIC BBICKA3bIBAHHS O JPOOSIX,
NPUBOAUTH TPUMEPbl M KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAaHUS U
OTpULIAHHS BBICKa3bIBAHUU.

Pemate TekcTOBBIE 3amauu, cojeplKalMe IpoOHbIE MaHHBIE, W Ha
HaX0JIEHUE YaCTH LIEJIOTO U ILIEJIOr0 MO €ro YacTH; BBISBIISITh UX CXOJCTBA
Y pa3Inyusl.

MonenupoBarh XOJ pPEUICHUS 3aayd C MOMOIIbI0 PUCYHKA, CXEMBI,
tabmuiel. [IpuBoauTH, pa3oupaTh, OIIEHUBATh PA3IMYHBIE PEUICHHUS, 3aIUCH
pelIeHn TEKCTOBBIX 3a4a4.

OnepupoBaTh AIPOOHBIMHU YHCIIAMU B PEATbHBIX KU3HECHHBIX CUTYAIUSX.

Kputnyeckn oOneHMBaTh TOJYYEHHBIA pPE3yibTaT, OCYIIECTBIISIThH
CaMOKOHTPOJIb, IPOBEPsISI OTBET HA COOTBETCTBUE YCIOBHMIO, HAXOIUTh
OLLINOKHU.

3HAKOMHUTBHCS C UCTOPHUEH pa3BUTHS apU(DMETHUKH.

Harasanas
reomerpusi. Tema m
durypsi B

npocrpancrse (9 4)

N3o6pakenne
Mopenu

MHOrorpaHHuKH.
MHOTOTPaHHUKOB.
MIPOCTPAHCTBEHHBIX TEI.

[IpssMoyronpHBIA TMapajuienaenunea, Kyo.
Pa3BépTku kyba u napaenenumnesaa.

[IpakTnueckas pabota «Pa3 BEpTka Kyda».

O06Bém KyOa, MPSIMOYTOJIBHOTO
napasuieNenuneaa.

Pacmio3HaBaTh Ha depTeXax, pPHUCYHKaX, B OKPYKaIOUIeM MHpE
NPSIMOYTOJIBHBIN TMapajuienenunen, KyO0, MHOTOTPAaHHUKH, OIHUCHIBATH,
UCTIOJIBb3Ysl TEPMHUHOJIOTHIO, OLICHUBATD JIMHEHHBIC pa3MepHI.

[TpuBOAUTH TIpEMEPHI OOBEKTOB PEATBHOTO MHUPA, UMEIOMIUX (OpMY
MHOTOTpaHHHKA, TPSIMOYTOJIBHOTO MapajuieNenunena, Kyoa.

N3o0paxkaTs Ky0 Ha KieT4aToi Oymare.

HccnenoBaTh CBoOWcTBAa Ky0a, MPSMOYrOJILHOTO —IapauIeyIenuIIe]ia,
MHOTOT'PaHHHKOB, HCIIOJIb3YSI MOICIH

Pacno3naBate M M300pakaTh pa3BEPTKH KyOa ¥ mapajuielienure/a.
MonenupoBaTh KyO U mapajuiesenurea 13 OyMaru U nmpoynux MaTepuaos,
OOBSICHATB CIIOCOO MOJICITMPOBAHUSI.

22




HaxoanTp u3mMepeHus, BBIYUCIATH IUIOIAAb TOBEPXHOCTH; 00BEM Ky0a,
IPSIMOYTOJIBHOTO TapajuleNIeNMIIe/la; UCCIEe0BaTh 3aBUCUMOCTh 00BbEMaA
Ky0a OT AJTMHBI ero pedpa, BBIABUTaTh U 000CHOBBIBATH THIIOTE3Y.

Habntonate M NpoBOIUTH AHAJOTMM MEXAY MOHATUSAMHU IUIOLIAAN U
00BbEMa, IepuMeTpa U IJIOLAAU IOBEPXHOCTH.

Pacnio3HaBaTh HCTHHHBIE U JIOXKHBIEC BBICKA3bIBAHUS O MHOIOTPAHHUKAX,
IIPUBOJAUTh IIPUMEPBI M KOHTPIPUMEPBI, CTPOUTH BBICKA3bIBAHUS H
OTPHIIAHNS BBICKA3bIBAHMI.

Pemrars 3a1aun U3 peasbHOMN )KU3HU.

IloBTOpEHUE
00001menne (10 u)

u

[ToBTOpEHME OCHOBHBIX TMOHATHM U
METOJIOB Kypca 5 Kjacca, 000011eHne 3HaH .

BoruncnaTe 3Hau€HUs BBIpAXEHHH, coAepiKallluX HaTypajibHbIE YUCIA,
OOBIKHOBEHHBIE U JIECATUYHBIC TPOOH, BBITIOJIHATH IPE0Opa30BaHUs YHCEIL.

BoiOupate cnoco® CpaBHEHHsS 4YMCEJ, BBIYMCICHHUM, TPUMEHSThH
CBOMCTBa apu(MeTHYeCKUX ACUCTBUM ISl palliOHAIU3AIMH BIYUCIICHUH.

OcylmiecTBiIATh ~ CaMOKOHTPOJIb ~ BBINOJIHAEMBIX ~ JEHCTBHM U
CaMOTMPOBEPKY pe3yJIbTaTa BHIYHCICHHIA.

Pemate 3amaunM M3 peanbHOM KU3HU, NMPUMEHATh MaTeMaTHYecKue
3HaAHMS JUIS pElIeHUs 3a/1a4 U3 IPYTUX YYEOHBIX MTPEIMETOB.

Pemarp 3amaun pa3HbIMH crioco0aMu, CpaBHUBATh CIIOCOOBI pEleHUs
3a/1ay¥, BEIOMPATH PaIMOHAIBHBIN CIIOCOO.
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6 KJIACC

O061ee konmuecTBo 4yacoB — 170 vacos.

Tembl OcHoBHOe coepkaHue OcHoOBHbBIE BH/IbI /1eSITEILHOCTH 00y4aIOIINXCst
(TemaTu4ecKkue
0J10KN/ MOy JIN)
Harypaabnble Apudpmernueckue JNEUCTBUS c B meuenue yuebnoco 2o0a: NOHNMaTh, IPUMEHATh B CAMOCTOSITEIILHOM

yncaa (30 v)

MHOTO3HAYHBIMH HATypaJbHBIMUA YHUCJIAMH.
HucnoBble BBIpAXEHUS, MOPSAIOK ACHCTBUH,
HCII0JIb30BAaHNE CKOOOK. Oxpyrnenue
HaTypaJbHBIX YHCEI.

Jlenutenu U KpaTHBIE YKCiIa; HAMOOJIBIIHIA
o0mui JenuTeNb W HaWMEHblee oOIee

KpaTHOE.
Pasnoxxkenne  uymcna  Ha  IPOCTHIE
MHOX>XHTECIIN. JIGJ'II/IMOCTB CYMMEI n

npousBenieHus. JleneHue ¢ OCTaTKOM.
Pemrenyne TeKCTOBEBIX 3ama4

peyvH, BOCIIPHHUMATH (CIYXO3PUTEIBHO W /WM HA CIyX C YU4ETOM YpPOBHS
CIIyXOpPEUeBOTO pPa3BUTUS OOy4aIONIMXCsA) W JAOCTATOYHO BHSITHO U
€CTECTBEHHO BOCIPOU3BOJNTh TEMATHYCCKYI0 H TEPMHUHOJOTHICCKYIO
JIEKCUKY, a TaKXKe JIEKCUKY [0 OpraHu3aluu Y4eOHOH esTeIbHOCTH.
BeimonHATe poHETHUECKYIO 3apsaKy. VCmonb30BaTh NAKTHIBHYIO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIIECHUSI.

Ilo oxonuanuu xasxcooi yueOHoU yemeepmu. BOCTIPUHUMATD Ha CIyX U
BOCIIPOM3BOIUTh TEMATUUYECKYIO M TEPMUHOJIOTUYECKYIO JIEKCHKY YIeOHOMH
JTUCITUTIIIMHBI, a TAK)KE JIEKCUKY 110 OpTraHu3aIii Y9eOHOU e TeTbHOCTH.

BeimonHATe  apudmMeTHueckue — JIEHCTBHS ¢ MHOTO3HAYHBIMU
HATypaJIbHBIMU YHCJIaMH, HAXOJUTh 3HAYCHHS YMCIIOBBIX BBIPOKEHUH CO
CKOOKaMH U 0e3 CKOOOK; BBIYMCIATH 3HAYCHHS BBIPAKCHHH, COACpIKAIINX
CTETICHH.

BbINOJHATE NPUKHUAKY W OLEHKY 3HAYEHUW YHCIIOBBIX BBIPAXKEHUU,
MPUMEHSTH MPUEMBI IPOBEPKHU PE3YNbTATA.

Hcnonb30BaTh Npy BHIYUCICHUSX IEPEMECTUTEIFHOE U COUETATEIbHOE

CBOWMCTBA CIIOXKEHUS M YMHOXEHHUS, pacHpeleIuTeIbHOE CBOMCTBO
YMHOXEHHUSI OTHOCHUTEIBHO CJIOKEHHUS, CBOWCTBA apU(DPMETHUYECCKHX
NIEUCTBUI.

HccnenoBaTh 4YHMCIOBBIE 3aKOHOMEPHOCTH, IIPOBOJUTH YHCIIOBBIE

OKCIICPUMCHTBI, BBIIBUT'daTh U 000CHOBBIBATH THITOTE3EI.

CDOpMy'J'II/IpOBaTL OIIPCACIICHUA ICIUTCIIA W KpaTrHOro, HauOOIbIIErO
0611_[61"0 ACIIUTECIIA W HaAMMCHBLICTO O6H_ICFO KpaTHOIro, IIpoCTOIro H
COCTABHOI'O YHCCJI; UCITI0JIb30BATb 3TU ITOHATHSA IIPU PCHICHUHN 3a1a4.

HpI/IMeHHTL AJITOPUTMBI BBIYHCIICHUA HauOOJIBIIIErO 061].161"0 JACIIUTCIIA 1
HaAaMMCHBIIICTO o6mero KpaTHOT'O ABYX YUCCII, AJITOPUTM PA3JIOKCHUA YUCIIa
Ha IMPOCTBIC MHOKUTCIIN.
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UccnenoBath ycinoBus 1enuMocT Ha 4 U 6.

HccnenoBath, 00Cyxaath, GOpMyIUpOBaTh U 0OOCHOBBIBATH BBIBOJ] O
YETHOCTH CYMMBI, NIPOU3BEACHUS: JIBYX YETHBIX YHUCEN, JBYX HEUETHBIX
4uCIIC, YETHOTO U HEYETHOTO YU CEI.

HccnenoBaTh CBOMCTBA IETMMOCTH CYMMbI M IIPOU3BEICHHS YUCEN.

[IpuBoanTE IpUMEpPBI YUCEN C 33JaHHBIMU CBOMCTBAMM, Paclio3HaBATh
BEpHbIE M HEBEPHbIE YTBEP)KJIEHUS O CBOWCTBAX YHUCEN, OIPOBEPraTh
HEBEPHbIE YTBEPKJIEHUS C IIOMOILbIO KOHTPIIPUMEPOB.

KoHcTpynpoBate MaTemMaTHuecKue MPEUIOKEHUSI ¢ TIOMOILBIO CBSI30K
«H», KUIW», «ECNH..., TO...».

Pemate TekcTOBBIE 3ajaud, BKIIOYAIONIME TOHATUS JEJIUMOCTH,
apu(QMeTHUYEeCKUM CHOCOOOM, HCIIOJIb30BaTh MEpPedOp BCEX BO3MOXKHBIX
BapHaHTOB.

MojenupoBaTh XOJ pEUIEHHUsS 3a/layd C TOMOIIBI0 PUCYHKA, CXEMBI,
TaOJINIIBI.

[TpuBouTh, pa3zdbHpaTh, OIEHUBATH pPA3IMYHBIE PELICHUS, 3allUCh
pelIeHn TEKCTOBBIX 3a4a4.

Kputnyecku oneHuBaTh MOJIy4EHHBIM pe3yiabTaT, HaXOAWUTh OLIMOKH,
OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPsIs OTBET HA COOTBETCTBUE YCIOBHIO.

Harasanas
reomerpusi. Ilpsimbie
HA I10cKOCTH (7 1)

[lepnieHIuKyNIApHBIE MIPSMBIE.

[TapannensHbIe IPAMBIE.

Paccrosinue Mexay IByMS TOYKamH, OT
TOYKH JI0 IPSIMOH, JUTMHA IYTH Ha KBaJPaTHOM
CETKe.

[Ipumepbl NpSAMBIX B TPOCTPAHCTBE.

Pacno3naBath Ha  dYepTekax, pUCYHKAX ClIydal  B3aWMHOTO
PAaCIOJIOKEHUS JBYX MPSMBIX.

N306paxaTh ¢ MOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB Ha HETMHOBAHHOM
U KJeTdyaTroil Oymare JBe MepeceKarolluecs MpsiMble, JBE MapajjieibHbIC
psiIMble, CTPOUTD MPSAMYIO, IEPICHIUKYISAPHYIO TaHHOM.

[IpuBoUTE mNpUMEpPHl MAPAICIBHOCTH U MEPHEHAUKYISIPHOCTH
IPSIMBIX B IIPOCTPAHCTBE.

PacriozHaBath B~ MHOTOYrOJIbHMKAaX  MEpPHEHAUKYISPHbIE U
napasuieNbHble CTOPOHBI. M300paxaTh MHOTOYTOIBHUKY € TTapaslieIbHbIMH,
NEePIEeHIUKYISIPHBIMA CTOPOHAMH.

Haxomuth paccrosinue Mexay AByMsl TOUYKAMH, OT TOYKH JO MPSMOM,
JUIMHY TIyTU Ha KBaJpaTHOW CETKe, B TOM 4YHCIIE HCIOIb3yd IUGPOBHIE

peCypChl.
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JApodu (32 4) OObIKHOBEHHAs IpoOb, OCHOBHOE Hcnonp3oBarh AecsATHUHBIE APOOHM IMpU NpeoOpa3oBaHUM BEIMYUH B
CBOMCTBO JApoOHM, COKpalieHue JpoOei. | MeTPUUIECKOM CHCTEME Mep.
CpaBHeHUE U YyHIOPSAIOUYHUBaHUE APOOELH. BeimonHATe  apudmeTndeckue JIEHCTBUS C  OOBIKHOBCHHBIMH H
Hecsatuunpie OpoOM W MeTpUYecKas | IECITUYHBIMHU JIPOOSMHU.
cucTemMa mep. Bbruncnare 3Ha4YeHUs BBIPOKEHHH, COJEpKAlMX OOBIKHOBEHHBIE W
Apudmernueckue JecTBUS C | mecsiThuHbBIe ApoOHW, BBINONHATHE TNpeoOpa3oBaHUs JapoOer, BBHIOMPATH
OOBIKHOBEHHBIMH M ACCATHYHBIMU APOOSMH. | CIIOCOO, TNPUMEHATh  CBOWCTBAa  apu(PMETHUECKHMX  JSHCTBUH  UIs
OtHomenne.  Jlenmenme B JaHHOM | pallMOHAIW3AIlUH BHIYMCICHUH.
OTHOIIEHNH. MaciTad, mpoTopIHsI. CocCTaBnsiTh OTHOIIEHUS ¥ MTPOTIOPIINY, HAXOJUTH OTHOIIICHHE BEITMYHH,
[Monsitne MIPOIICHTA. Beruncnienue | 1enuTh BEIMYUHY B JAHHOM OTHOIIICHHH.
MPOIEHTa OT BEJIWYMHBI M BEIUYHMHBI 110 €€ HaxoauTe SKcriepuMeHTaIbHBIM YTEM OTHOIIECHHE [UTUHBI OKPY)KHOCTH
IIPOLIEHTY. K €€ 1uamerpy.
Perrenne TeKCTOBBIX 3a1ad, COACPIKAIIAX WuTepnpeTnpoBath MacmTad Kak OTHOIICHWE BEIWYHH, HAaXOIHWTh
IpoOU ¥ TTPOIIEHTHI. MacmTal TutaHa, KapThl U BEIYUCISATh PACCTOSHHS, UCIIOJIb3YS MacITao.
[Ipaktnyeckas  pabora  «OTHOIIEHHE OOBACHSTB, UTO TAKOE MPOIEHT, YIIOTPEOIATH 000POTHI PEYH CO CIIOBOM
JUTHHBI OKPYXXHOCTH K €€ TUaMETPy». «TpolleHT». BpIpaxkaTb TPOIEHTH B ApoOSX W JpoOH B TPOIEHTAX,
OTHOIIIEHHE JBYX BEJMYWH B MPOIECHTAX.
BbruucnsTe IpOLEHT OT YKCIIa U YUCIIO MO €T0 MPOLIEHTY.
OKpyrysTh IpoOH U MPOLIEHTHI, HAXOIUTH MPUOIMKEHHS YHCEL.
Pemarp 3amaun Ha 4YacTH, MPOLEHTHI, MPONOPIMH, HAa HAXOXKIECHUE
npoOu (TIpOIIeHTa) OT BEIWYMHBI U BEIMYMHBI 10 €€ aApoOu (MpOIEHTY),
npoOu (TporieHTa), KOTOPBIA COCTABJSIET OJHA BEIWYHWHA OT JAPYroiu.
[TpuBoIUTH, pa30upaTh, OLICHUBATH PA3IMUHBIC PEIICHUS, 3aAIUCH PELICHUI
TEKCTOBBIX 3a]1au.
W3Bnekaty mHpopManuio U3 TaOIHIl U JTUarpaMmMm, UHTEPIPETUPOBATH
TaOMWYHbIE JaHHbIE, ONpPENENATh HauOoJblllee U HaUMEHbLIEe U3
MPEJICTABICHHBIX JTaHHBIX.

Harasignas Ocesas CUMMETpUSL. LlenTpanbHast PacrioznaBath Ha 4YepTekax M H300paxeHHUSIX, U300pa)kaTh OT PYKH,
reoMeTpus. CUMMETPHSL. CTPOUTh C TIOMOUIBI0 MHCTPYMEHTOB Gurypy (OTpe3ok, JOMaHylo,
Cummerpus (6 1) [TocTpoeHre cMMMETPUUHBIX QUTYP. TPEYTOJbHUK, MPSIMOYIOJBbHUK, OKPYKHOCTH), CHUMMETPHUHYIO JaHHOM

[IpakTnueckas pabota «OceBast | OTHOCUTENBLHO MPSIMOM, TOUKH.
CUMMETPHUSD. Haxomuts mpuMepsl CHMMETPUU B OKPYKAIOIIEM MUDE.

CI/IMMeTpI/IH B IIPOCTPAHCTBC
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MonenupoBaTh U3 Oymaru aBe (pUrypsl, CAMMETPUYHBIE OTHOCUTEIILHO
OpsSMO#; KOHCTPYHpPOBATh T'€OMETPHUYECKHE KOH(PUTYpalnu, HCHOJB3Ys
CBOMCTBO CHUMMETPHH, B TOM YHUCIIE C TIOMOUIBIO IU(POBBIX PECYPCOB.

HccnenoBath CBOMCTBA M3YYEHHBIX (DUTYp, CBA3aHHBIE C CHMMETPHEH,
UCIOJIb3Ys SKCIIEPUMEHT, HaOJI0CHUE, MOACTUPOBAHNUE.

O06ocHOBBIBaTh,  OHpOBEpPraTh €  IOMOIIbIO  KOHTPIPUMEPOB
YTBEPXKJICHHUS O CHMMETPUH QUTYD.
Breipaxenus c IIpumenenue OykB UL 3aIACU Ucnonp3zoBare OykBel Ui  00O3HAUSHWsI YHMCEN, MPH 3alUCH
oykBamu (6 u) MaTeMaTHYECKUX BBIpaKCHUI U | MaTeMaTUYECKUX YTBEP)KJIEHUN, COCTaBIATh OYKBEHHbBIE BBIPAXKEHUS I1O
MIPEIOKEHUH. YCIIOBHIO 33J1a4H.
bykBeHHBIE BBIpaXEHHUS W YHCIOBBIC HccnenoBaTe HECIIOKHBIE YHMCIOBBIE 3aKOHOMEPHOCTH, HCIIOJIb30BaTh
ITOJICTAHOBKH. bykBeHHBIE paBeHCTBA, | OYKBBI JJIsl UX 3alHCH.

HAax0’KJICHHE HEU3BECTHOTO KOMIIOHEHTA.
DopMyIIbL.

Breraucnsate uncnoBoe 3HaUeHHE OYKBEHHOTO BBIPAXKEHUS TIPH 33 JTaHHBIX
3HaYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: MEpUMETpPa U TUIOMIAAN TPSIMO- YroJbHHUKA,
KBaJpaTa; IJIUHBI OKPYKHOCTH, TUIOMIAAN KPYyTra; BBIMOIHATH BHIYUCICHHS
0 3TUM (opMyJIaMm.

CocraBiath  GOPMYNBI,  BBIp@XAIONIUE  3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOUMOCTH;
MIPOU3BOIUTENHHOCTD, BpeMs, 00bEM pabOTHI; BBHIMOJHATH BEIYUCICHHS TIO
TUM (hopmyram.

HaxonuTe HeM3BECTHBIN KOMITIOHEHT apU(PMETHIECKOTO ACHCTBUSI.

Harasanas
reomerpusi. DuUrypsl
Ha I10cKocTH (14 4)

YeThIpEXyroJIbHUK, MIPUMEPbI
YETBIPEXYTOJIbHUKOB. [TpssMOYTOJIBHUK,
KBaJpar: CBOIiCTBa CTOPOH, VTJIOB,
UaroHajieu.

N3mepenue yrinos. Buasl TpeyroibHUKOB.
[lepumerp wmHOrOyrosipHuKa. I[lnomans
¢burypsl. @opMynbl MepuMeTpa M IUIOLIAAH

N3006paxaTh Ha HEIMHOBAHHOM U KJIETYAaTON OyMare ¢ MCIOJIb30BAaHUEM
YepTEKHBIX UHCTPYMEHTOB YETHIPEXYTOJIBHUKH C 33JAHHBIMU CBOMCTBAMHU:
C mapaJuIeIbHBIMHU, IEPIEHIUKYIIPHBIMUA, PABHBIMU CTOPOHAMH, MPSIMBIMH
yriaamu | Jip., paBHOOEIPEHHBIN TPEYTrOJIbHHUK.

[Ipemnarate U 00CYXAaTh CIIOCOOBI, AITOPUTMBI TOCTPOCHHUSL.

HccnenoBath, UCTIONB3YS IKCIIEPUMEHT, HA0IIO/IEHUE, MOJISIIUPOBAHUE,
CBOMCTBa MpPSIMOYrOJIbHUKA, KBajpara, pa30MBaTb Ha TPEYrOJbHUKH.

psiIMO- yroJIbHUKA. [Tpubmmkénnoe | O60CHOBBIBATH, OMIPOBEPTaTh C MOMOIIIBIO KOHTPIPUMEPOB YTBEPKICHUS O
M3MepeHue IIoMmaau Guryp. NpsIMOYTOJIbHUKE, KBaJpare, pAaclo3HaBaTb BEpHbIE U  HEBEPHBIC
[TpakTnueckas pabora «I[lnomanas Kkpyra». | yTBepKIeHHsL.
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I/I3MepHTL U CTPOUTH C IOMOLIBIO TpaHCHIOpTHUPA YIJIbl, B TOM YHCJIC B

MHOT'OYTOJIbHUKE, CPAaBHUBATH YIJIbl, PACIO3HABATh OCTPHIE, IIPSMBIE,
TYyIIbIE, Pa3BEPHYTHIC YIJIBI.
Pacno3naBare, H300pakaTb  OCTPOYTOJBHBIH,  HPSIMOYTOJBHBIMH,

TYIOYTOJIbHBIH, paBHOOCAPEHHBIH, PABHOCTOPOHHHIA TPEYrOJIbHUKH.
BbruncnsaTe nepuMerp MHOTOYrOJbHHUKA, IJIOLIAJb MHOTOYTOJbHUKA
pa3OueHueM Ha TPSMOYIOJBHUKH, Ha paBHBIE (HUTYpHI, HCIOJIH30BATH
METPUYECKUE €UHULIBI U3MEPEHUS JUIMHBI U TIOIIA N,
Hcnons3oBarh NpuOMMKEHHOE H3MEpPEHUE UIMH U IUIOHIAJe Ha
KJeTyaToil Oymare, NpHOMMKEHHOE HM3MEpPEHHE [UIMHBI OKPY)KHOCTH,
IUIONIA/IN Kpyra.

TIToaoxurTeabHbIE
" oTpuLATEIbHbIE
yuciaa (40 u)

Hensie YHUCIa. Monynb
reoMeTpuueckas HMHTepIpeTanus
HucnoBsie MPOMEKYTKH.

[lonoxurensHble W OTpULIATEIbHBIE
yucna. CpaBHEHHE  TOJOXHUTEIBHBIX U
OTpULATENIbHBIX 4YHced. ApHupMeTHUECKHe
JNEUCTBUS C IIOJIOKATEIbHBIMA u
OTPULATEIIbHBIMH YU CIIAMHU.

Perrenye TekCTOBBIX 3a7ad.

YypcIa,
MOTYJISI.

[IpuBoauTe  HpUMEpBl  HCIOJIB30BAHHUS B KU3HU
MTOJIOKHUTEIBHBIX U OTPULIATEIBHBIX YUCEL.

N306paxaTh 1enble Yuciia, MOJ0KUTEIbHbIE U OTpULATENbHbIE YKCIia
TOYKaMHM HA YHCIOBOM NIPSAMOM, MCHOJIB30BaTh YHMCIOBYIO MPSMYIO IS
CpPaBHEHHs YHCET.

[IpumMeHATh TpaBWIIA CpaBHEHUS,
HaxO0JUTh MOJYJb YHCIIA.

@opMynHpoBaTh MpPaBUJIA BBIYHUCIECHHUS C TOJIOXKUTEIBHBIMH U
OTPHULIATEIILHBIMU YHCIAMHU, HAXOJWTh 3HAYEHMS] YUCIIOBBIX BBIPAXKEHUM,
CoepKaIIUX JIEHCTBUS C MOJOKUTEIBHBIMU U OTPULATENbHBIMH YHCIAMHU.

[TprMeHsTh CBOWCTBA CIOXKEHUS M YMHOXKEHMsI Ul MpeoOpazoBaHUs
CYMM U IPOU3BEJACHUM.

peaTbHOM

YIOpSAIOYMBATh LEIbIE YHCIA;

IIpencraByenue
JaHHBIX (6 1)

HpﬂMOYFOJ’IBHa}I CUCTEMaA KOOpJAWHAT Ha

IJIOCKOCTH. Koopnunatet  Toukun  Ha
IJI0CKOCTH, adcIucca U OpIMHaTa.
Cronbyarbie ¥ KpYroBble TUarpaMmbl.
[Ipaktnueckas pabota  «lloctpoenue
JarpamMmm».

Pemenne TeKCTOBBIX 3a/la4, COACpIKaAIIUX
JaHHBIC, IMPCIACTABJICHHLIC B Ta6J'II/II_IaX H Ha
AuarpaMmax.

OOBACHATE U WIUIFOCTPUPOBATL IIOHATHUC HpHMoyFOHBHOﬁ CHCTCMBI
KOoOpAuHAT Ha IINIOCKOCTH, MCIIOJIB30BaTbhb TEPMHHOJIOTHMIO, CTPOWUTH Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTH TOYKH H (bHprBI 10 3a/ITaHHBIM KOOpJHWHATaM,
HaxXO0aWUTb KOOPAUHATHI TOYCK.

Yurate crojIOUaTBIE H KpYroBbI€ JUarpaMmbl; HHTCPIPETHPOBATDH
JaHHBIC; CTPOUTD CTOJI0YATHIE AuarpaMMal.

Hcnonb3oBaTh I/IH(bOpMaI_II/IIO, MNpEACTAaBJICHHYHO B Ta6J'II/II_[8.X, Ha
JuarpaMmax it peiCcHus TCKCTOBBIX 3a1a4 U 3a/la4 U3 peaHBHOﬁ KHU3HHU.
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Harasanas
reomerpus. Purypsi B
npocrpancrse (9 v)

[IpsimoyrosnpHbIi Mapaienenunen, Kyo,
npu3Ma, MUpaMuaa, KOHYC, IHIUHIApP, IIap U
chepa. HM3obOpaxkeHne MPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr pa3BEPTOK
MHOTOT'PaHHHUKOB, IIMJIMH/IPA U KOHYCA.

[IpakTnyeckas pabota «Coznanue
MoJiesiel MPOCTPAHCTBEHHBIX PUIYP».

[lonsiTne 00BEMA; ENUHUIBI H3MEPEHHS
o0BéMa. O06BéM MPSIMOYTOJIbHOTO
napajuienenurmnena, kyoa, Gopmysnsl o0béMa.

PacriozHaBath Ha yepTekax, pUCyHKax, ONUCHIBATh NUPAMULY, IPU3MY,
WIMHAP, KOHYC, [Iap, U300paxarh UX OT PYKH, MOAEIHPOBATh U3 Oymaru,
IUIaCTHJIMHA, TPOBOJIOKM u  ap. IlpuBoauTh mnpumepsl OOBEKTOB
OKpYKAIOIIEro MUpPa, UMEIOIINX ()OPMBI Ha3BAaHHBIX TEIL.

Hcnonb3oBarh TEPMHUHOJIOTHIO: BEpLIMHA, PeOpo, I'paHb, OCHOBAHMUE,
BBICOTA, PaJUyC U AUaMETp, pa3BEPTKA.

WN3yuarp, wucnonb3ys OSKCIEPUMEHT, HaONIOJEHUE, W3MEPEHUE,
MOJIETUPOBAaHUE, B TOM YHCJIE KOMIIBIOTEPHOE, M OINMCHIBATh CBOMCTBa
Ha3BaHHBIX TeJl, BBIABIATH CXOJCTBA M Pa3INuMs: MEXKIY NUPAMUION U
IPU3MOI; MEXAY LWINHIPOM, KOHYCOM U IIAPOM.

Pacnio3naBath pa3BEpTku mapamienenumena, Kyoa, mpu3Mbl, MAPaMUIbI,
KOHYcCa, IIWINHJPA; KOHCTPYHPOBATh JIaHHBIE Tela U3 pa3BEPTOK, CO3AaBaTh
UX MOJEIH.

CoznaBath MOJI€H MPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, IpoBOJIOKH,
MJIACTHIIMHA | JIP. ).

N3mepsaTh HAa MOJENSAX: JUTMHBI pEOEp MHOTOIPaHHUKOB, AUaMETp LIapa.

BoeiBoauts Gopmyny o0bEMa NpSIMOYTrOJIBHOTO Mapajliesenuneaa.

Beruucnare no gopmynam: 066EM IpAMOYTroIbHOTO Napajjiesenunesa,
Ky0a; MCII0JIb30BaTh €ANHULIBI U3MEPEHUS 00bEMA; BEIUUCIIATE 0OBEMBI TE,
COCTaBJICHHBIX U3 KYOOB, TapaJuIeIeNUIeI0B; pelaTh 3aa4l ¢ peaabHbl MU
JAHHBIMH.

IMoBTOpEHHUE,
00001IeHME,
cUCTeMaTH3al U

(20 v)

[ToBTOpEHHME OCHOBHBIX TOHSATUM U
METO/I0B KypcoB 5 1 6 kjaccoB, 000011eHre 1
CUCTeMaTH3alHsl 3HAaHHH.

BeruucisaTh 3Ha4eHHS BEIPOKECHHM, COJEPIKAIIUX HATypaIbHBIE, 1IETbIe,
MOJIOXKHUTEIbHBIC M OTPUIIATEIbHBIC YHCIIa, OOBIKHOBEHHBIC M JCCSITHYHBIC
JIpOoOH, BBITIOJHATH MPE0OPa30BAHUS YUCEI U BEIPAKCHU.

BriOuparh cmoco0 cpaBHEHHS 4YHCEN, BBIYUCICHUN, NPUMEHSTH
CBOMCTBA apu(PMETHUECCKUX JEHCTBUM JIJIS PAlIMOHATN3AIMH BBIYNCICHUH.

Pemate 3amaun w3 peaqbHOM JKU3HU, NMPUMCHITH MAaTEMAaTHYECKHE
3HAHMS TS PEIICHUS 3a/1a4 U3 IPYTUX MPEMETOB.

Pemate 3amaum pasHeIMH crioco0aMu, CpaBHUBATh, BBIOUPATh CIIOCOOBI
pEIICHUS 3a/1a4u.

OcyllecTBISIT  CAMOKOHTPOJIb
CaMOIIPOBEPKY PE3YJIbTATA BHIUMCICHUM.

BBIIIOJIHSIEMBIX NeUcTBUH 54
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PABOYAS MTPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-10 KITACCAX

MNOACHUTEJIbHASA 3AIINCKA

AnreOpa SBISETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIero 0Opa3oBaHUs: OHA
OGCCHC‘II/IBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAYy4YHOI'O, TAK U TYMaHHUTAPHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIUMO ISl TIPOJIOJKEHUSI 00pa30BaHMs U B TIOBCEIHEBHOM JKH3HH.
Pa3Butne y oOywarouuxcs Hay4yHbIX MPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocodbe OTpakKeHUS MaTEeMAaTHYEeCKOW HAayKOW SBJICHUH U
MPOIIECCOB B TPHUPOJEC M OOIIECTBE, POJIM MATEMaTHYECKOTO MOJCIHPOBAHUS B HAyYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB
MBIIUICHUS, HEOOXOAUMBIX JI aJalTalud B COBPEMEHHOM Hu(poBoM olmiecTBe. N3ydueHue
anreOpbl oOecrieynBaeT pa3BUTHE YMEHHs HAOMI0IaTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOeHHE Kypca anreOpbl oOecrieuuBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA 06yt1a}01111/1xcs1: OHHU HCHOJB3YIOT JCAYKTUBHBIC U
WHAYKTHBHBIE pacCyXAeHUs, 0000IIeHne W KOHKPETH3aIUIo, adCTparupoBaHWE W AaHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSITEILHOW JIESTEIBHOCTH
oOyJaromuxcs, TMOTOMY CaMOCTOSITENIbHOE peIICHWe 3ajad  SBJSIETCS — peajn3aliei
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06yquI/1${.

B cTpykType mporpaMmmbl yaeOHOTO Kypca «Anredpay Jyisi OCHOBHOTO OOIIero 00pa3oBaHus
OCHOBHOE MECTO 3aHMMAIOT COJIEpKATEIbHO-METOANYEeCKAe JTUHUU: «YuClia W BBIYHACICHUS,
«Anrebpanueckue BBIpaXECHUs», «YpaBHEHHUS W HepaBeHCTBay, «Dynkuuny. Kaxkmgas 3 stux
COJIEPKATEIBHO-METOAUYECKUX JIMHUN Pa3BUBACTCS HA NMPOTSHKEHUH TPEX JIET U3ydeHUs Kypca,
B3aMMOJICHCTBYS C JPYTUMHU €ro JTUHHUAMHU. B Xone m3ydeHust ydyeOHOTo Kypca 0O0yJaromumcs
MIPUXOJIUTCS JIOTHYECKH PACCYKIaTh, HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBsI3M
C 9TUM B TporpaMMmy y4eOHOTO Kypca «Anre0Opa» BKIIOYCHBI HEKOTOpPBIE OCHOBBI JIOTHKH,
MPEJCTaBICHHBIE BO BCEX OCHOBHBIX pa3leliax MaTeMaTH4ecKOTo o0pa3oBaHHS U
CTIIOCOOCTBYIOIIHE OBJIAICHUIO 00YJYalONTIMICS OCHOB YHHBEPCATLHOTO MAaTEMaTHYECKOTO SI3bIKA.
ConepxaTteTbHOM M CTPYKTYpPHOHM OCOOEHHOCTBHIO Y4eOHOTO Kypca «AmreOpay» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue JTUHUN «Uucaa U BEIYUACICHUSD) CITY)KUT OCHOBOW JUTSI JajbHEHUIIETO U3yUCHUS
MaTeMAaTUKH, CIIOCOOCTBYET PpAa3BUTUI0 y OOYJarOIUXCsS  JIOTHYECKOTO  MBIILICHHS,
(OPMUPOBAHHIO YMEHHSI TOJIb30BAThCS AITOPUTMAMH, & TaK)Ke MPUOOPETECHHIO MPAKTUYCCKUX
HABBIKOB, HEOOXOJWMBIX Ul MMOBCEIHEBHOW XHM3HH. Pa3BUTHE MOHITHS O YHCIE HAa YPOBHE
OCHOBHOTO 00IIero 00pa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH W MPPAUOHATIBHBIMUA YHCIIAMHU,
(dbopMUpOBaHHEM MPEICTABICHUA O JICHCTBUTEIBHOM YHCIIC. 3aBEPIICHUE OCBOCHHS YUCIIOBOU
JIMHUH OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIo.

Coneprkanue IByX alreOpandecKux JUHUN — « ANreOpandeckue BRIPaXKCHUs» U «YpaBHEHHUSI
Y HEPaBEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHHUIO y OOYUAIOIIUXCS MATEeMaTHYECKOro amrmapara,
HEOOXOJMMOTO ISl pEIICHUs 3aJad MaTeMaTHKH, CMEKHBIX MPEIMETOB M IPaKTHUKO-
OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOro 0O0IIero oOpa3oBaHUs Y4eOHBIH MaTepHal
TPYNIUPYETCS BOKPYT PAllMOHANBHBIX BBIpOKEHHH. Ajredpa JIeMOHCTPHpPYET 3HAuCHUE
MaTeMaTHUKU KaK S3bIKa Ui MOCTPOEHUS MAaTEMAaTHYECKUX MOJIENel, OMHCAHUs MPOIIECCOB U
SBJICHUW peallbHOTO Mupa. B 3amaum oOydeHus anredpe BXOAAT TaKkKe JaibHEiIiee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHs, HEOOXOJUMOro, B YaCTHOCTH, JJS OCBOGHHS Kypca
nHDOpPMATUKH, U OBJAJCHHWE HaBbIKAMHU JEIyKTHBHBIX paccyxaeHui. [IpeoOpasoBanue
CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOPa)KEHUsI, CIIOCOOHOCTEH K MaTeMaTHUECKOMY
TBOPYECTBY.

Cogmepxanne  (QyHKIHOHANBHO-TpaUYECKOW  JUHUM  HAIEIEHO  Ha  MOJIydYeHHUE
oOyJaronuMucs 3HaHu# 0 QYHKIUAX KaK BaKHEHIIeH MaTeMaTHUYeCKON MOJIENU ISl OITMCAHUS U
UCCIIEIOBaHUS Pa3HOOOpa3HBIX MPOIIECCOB U SIBIEHUM B mpupoje u odmiectBe. M3ydenue
MaTepuaga CHOCOOCTBYET Ppa3BUTHIO Yy OOydaloIUXCs YMEHHUS HCIOJIb30BAaTh pPa3uYHbIE



BBIPA3UTEIbHBIC CPEACTBA SI3bIKA MAaTEMAaTUKH — CJIOBECHBIC, CHUMBOJIMYECKUE, TpaduyecKue,
BHOCHT BKJIaJl B JOpMHUPOBAHHE MIPECTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH IUBIIIN3ALUH U
KYJIBTYPBHI.

B 7-10 xmnaccax m3ydaercs ydeOHBIH Kypc «AnreOpay», KOTOPBIM BKIIOYACT CIICTYIONINE
OCHOBHBIE pa3fienibl cofepkaHus: «Yucna W BBIUHCICHUA», «ANTeOpandecKkue BBIPAKECHUS,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIUNY.

COJEP/KAHUE OBYYEHUA

7 KUIIACC

(3-it rox o6yuenusi Ha yposHe O0O)

Yuciia ¥ BbIYMCICHUS

Jpo6u 0OBIKHOBEHHBIE U JECSITUUHBIE, IEPEX0] OT OAHOM (POpMBI 3amucu Ipodeil K Ipyrou.
[ToHsiTHE palMOHANBHOTO YHMCIIA, 3aIUCh, CPABHEHUE, YNOPSAJOUYMBAHUE PALIMOHAIBHBIX YHUCEIL.
Apudmernueckue 1eHCTBUS C pallMOHAIBHBIMY ynciaMu. Pelienue 3ajau U3 peanbHOM PaKTUKU
Ha 4acTH, Ha JIpo0Hu.

CreneHp C HaTypaJbHBIM IIOKa3aTeJeM: ONIpelesieHne, MnpeoOpa3oBaHHE BBIpAXKEHUM Ha
OCHOBE OTpe/ieNieHus], 3aich 00bIUX yncel. [IpoeHTsl, 3anich NPOLEHTOB B BUIE IpOOH U
npobu B BUJE MPOLEHTOB. Tpy OCHOBHBIE 33J1a4dl Ha MPOLIEHTHI, PEIIeHUE 3a/lad U3 peabHOM
MIPaKTUKU.

[IpumeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPOTIOPLHUOHAIBHOCTH.

AJiredpanyeckue BbIpaKeHUs!

[TepemeHHbIE, YMCIIOBOE 3HAYEHUE BBIPAKEHUA C MEpeMEHHOW. JlomycTHMble 3HAYECHUS
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEX/ly BeJIMYMHAMU B Bujie (GopMyibl. Berancnenus
no ¢gopmynam. IlpeoOpa3oBaHue OyKBEHHBIX BBIPAXKEHHH, TOXKAESCTBEHHO PABHBIE BBIPAKEHMUS,
npaBuia NpeoOpa3oBaHUs CyMM U NPOU3BEICHUHN, NIPaBUIa PACKPHITHS CKOOOK M MPUBEACHUS
MOI0OHBIX ClIaraeMbIX.

CBOMCTBA CTENICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpnowneHnsl 1 MHOrowieHsl. CreneHb MHOroudnaeHa. ClokeHue, BBIYMTAHUE, YMHOXKEHUE
MHOTOWIEHOB. DOpPMyJIbl COKpAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaApaToB. Pa3nokeHne MHOTOWIEHOB HA MHOXKHTEIIH.

YpaBHeHUsI M HEPABEHCTBA

VYpaBHeHHe, KOpPEHb YpaBHEHMs, MpaBWiia IpeoOpa30BaHUs YpPABHEHUS, PABHOCHIBHOCTh
YpaBHEHUU.

JIuHeitHoe ypaBHEHHUE ¢ OJHOM EPEMEHHOM, YUCIIO KOPHEN JTMHEHHOTO YpaBHEHUS, PEIICHUE
JUHENHBIX ypaBHeHUI. CoCTaBlIeHNE YPAaBHEHUH 110 YCIIOBHIO 3aJ1a4i. PellleHne TeKCTOBBIX 3a/1a4
C MIOMOIIBIO YPAaBHEHUM.

JIuHeliHOe ypaBHEHHE C ABYMS INEepeMEHHbIMU U ero rpaduk. Cucrema IBYX JIMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
[Ipumepsl perieHns TEKCTOBBIX 3ajad ¢ TIOMOILBbIO CUCTEM YpaBHEHUM.

DyHKUUHA

Koopaunara Touku Ha npsAMoil. YucnoBble NpoMeXyTKU. PaccTosiHue MeX Iy IBYyMsI TOUKaMU
KOOPAMHATHOU IIPSAMOIA.

[IpsimoyronbHast cucrtema koopauHat, ocu OX m Oy. AOcmucca W OopauHAaTa TOYKH Ha
KOOpAMHATHOM TuiockocTH. [IpumMepsl rpadukoB, 3alaHHbIX (Gopmynamu. UrteHue rpaduxos
peanbHbIX 3aBUcuMocTeil. [lonstre pynkiun. I'papux pynkuun. CroiictBa GpyHkimii. JInneinas
byukuus, e€ rpaduk. I'paduk dynkuun [ = |[J|. [paduyueckoe pelieHne TMHSHHBIX YpaBHEHHI
U CUCTEM JIMHEWHBIX YPaBHEHHUIA.

8 KUIACC

(4-it ron o6yuenusi Ha ypoHe O0Q0)

Yucna u Bprunciaenus. Ksaaparaoie KopHu

KBanpaTHblil KOPEHb U3 UUCIIA.
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[ousiTne 06 uppanmoHabHOM YKcie. JecaTHuHbIe TPUOTMKEHUS HPPALUOHAIBHBIX YHCEIL.

JeiictButenbHble yncia. CpaBHEHHUE EHCTBUTENBHBIX YUCEN.

ApupmeTruecKuil KBaJpaTHbIM KOPEHb.

VpaBHeHUE BHa X2 = a.

CaoiicTBa apu(MeTHUECKUX KBaApaTHbIX KopHel. [IpeoOpa3zoBanne YMCIOBBIX BBIPAXKECHUH,
COJIeprKalluX KBaJIpaTHbIE KOPHHU.

Yuciaa u Bprunciaenus. CTeneHs ¢ HeJbIM NOKa3aTesieM

CreneHs C LeIbIM [T0KA3aTEIEM.

CrangapTHas 3aluch 4ucia.

Pasmepsl OOBEKTOB OKpyXaromero Mupa (0T 3JIEMEHTApHBIX YaCTHI[ 0 KOCMHUYECKHUX
00BEKTOR), [UTUTEIHLHOCTH IIPOIIECCOB B OKPYKAIOIIEM MHUPE.

CBoiicTBa CTEMEHHU C LEJIBIM IT0Ka3aTeeM.

Auaredpanyeckue BbipaxkeHus. KaaparHbiii TpéxuiieH

KBagpartsslii TpéxuineH. PaznokeHne KBagpaTHOro TPEXUIECHA HA MHOKHUTEIH.

Auaredpanyeckne BbIpaskeHHus. Ajlredpandeckasi 1podb

AnrebOpaundeckas 1poOb. JlomycTuMbIe 3HAUCHHS IEPEMEHHBIX, BXOIAIIUX B aareOpandeckue
BhIpakeHUs1. OCHOBHOE CBOMCTBO anrebpandeckoit 1poou. Cokpaienue 1pooei.

CnosxeHue, BRIYUTaHHE, YMHOXKEHHE U JielieHne anredpandeckux apobeil. [IpeoOpasoBanue
BBIPAKEHUH, coZiepkKallux aaredpanyeckue Apoou.

O0o00meHne U cUCTEMATU3 AU U3YYEHHOT0 MaTepuaJia

[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB Kypca 8§ Kiacca, 00001eHne 3HaH.

9 KJIACC

(5-it rox o0yuenusi Ha ypoBHe O0O)

YpaBHeHnusi u HepaBeHcTBA. KBaapaTHble ypaBHeHU s

KBanpatHoe ypaBHeHue. HenonHoe kBagpaTHOE ypaBHEHUE.

®dopmyiia KOpHER KBaJapaTHOTO ypaBHeHUs. Teopema Buera.

Pemienne ypaBHeHUH, CBOIANIMXCS K KBaapaTHBIM. [Ipocreiimue apoOHO-palMoHaATIbHbBIE
YpaBHEHUS.

Penrenne TeKCTOBBIX 3a71a4 € MOMOLIBIO KBAJPATHBIX YPABHEHUM.

YpaBHeHusi u HepaBeHCTBA. CHUCTEeMbl YPABHEHM I

JluneiHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMHU, €ro TpaduK, MPUMEphl pElIeHNs YpaBHEHUN B
LEJIBIX YUCIIAX.

Pewrenue cucrem AByX JIMHEMHBIX YpaBHEHUH € ABYyMs IepeMeHHbIMU. [Ipumepsl pemieHus
CUCTEM HEJMHEHUHBIX YPAaBHEHUH C ABYMsI IEPEMEHHBIMH.

I'padmyeckas uHTEpHpeTalys ypaBHEHHUs C ABYMS MEPEMEHHBIMH M CHUCTEM YpaBHEHH C
JBYMSI [IEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a7]a4 C MOMOIIbIO CUCTEM YPaBHEHUH.

YpaBHenus u HepaBeHcTBa. HepaBeHcTBa

YucnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ ogHoil mepeMeHHO#. JIMHelHbIE HEpaBEHCTBA C OJHOM IMEPEMEHHOM W HX
peuieHue. CucTeMbl TMHENHBIX HEPABEHCTB € OJHOW MTEPEMEHHOM U UX PEILLICHHE.

N3006paxeHue pereHus JTMHEHHOTO HEPaBEHCTBA U UX CUCTEM Ha YHCIIOBOW MPSIMON.

®ynknuu. OCHOBHBIC NOHATHS

[Tonstne ¢ynxkuuu. OGnacTb ompeneneHuss U MHOXKECTBO 3HaueHHi ¢yHKiuu. CriocoObl
3aaHus QyHKIIHA.

I'padpux Gpynkuu. CoiicTBa PyHKIIMH, UX OTOOpaXkeHHe Ha rpaduke.

Dynkuun. YucaoBbie QyHKUHU

Urenue u noctpoeHue rpadukoB ¢ynkiuil. [Ipumeps rpagukoB (GyHKINH, OTpa)xaromux
peaJIbHBIE POLIECCHI.

@DyHKIMM, ONHUCBHIBAIOLIME MPSIMYI0 U OOpaTHYIO MpPONOPLUOHAIBHBIE 3aBHCUMOCTH, HUX
rpaduku. ['unepbomna.

'padux pynkuum y = x2.
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Oyukmnn y = x2, y = x3, y = VX, y = |x|; rpaduueckoe pelrenne ypaBHEHHI U CHCTEM
YPaBHEHUH.

O0o0menne U cUCTEeMATH3ALMA U3YYEHHOI0 MaTepHuaJia

[ToBTOpEHME OCHOBHBIX MOHATUIM U METOJIOB KypcoB 7, 8, 9 kiaccoB, 0000111eHIE 3HAHU.

10 KJIACC

(5-it rox 06yuenusi Ha yposHe O0O)

Yucuaa u BoryuciaeHus. JeiictBurebHbIe YUCIa

PanmonanbHbIE YWCTa, WPpAIMOHATIBHBIC YHCIA, KOHCYHBIC M OCCKOHEYHBIC JIECATHYHBIC
apoOu. MHOXKECTBO JEHCTBUTEIBHBIX YHCEN; JCHCTBUTEIbHBIE YHCIA KaK OECKOHEUHBIC
JeCATUYHBIE Ipo0H. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEX Ty MHOKECTBOM JCHCTBUTEIBHBIX
YHUCEJ U MHOKECTBOM TOYEK KOOPJAMHATHOM MPSIMOU.

CpaBHEeHHE JEHCTBUTENBHBIX YHCEN, apu(METHUECKHe ICHCTBUA C JEHCTBUTEIHHBIMU
YHCIIaMU.

[Tpubmx€HHOE 3HAUYCHNUE BEIMUMHBI, TOYHOCTD MPUOIMKEHHS.

Oxpyrnenue yucen. [Ipukuaka u olieHKa Pe3yabTaTOB BEIYMCICHHI.

YpaBHeHUs] M HEPABEHCTBA. Y PABHEHUS C OHOM NepeMeHHOI

JInneliHoe ypaBHeHHe. Penienne ypaBHEHUH, CBOISIINXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. Perenue ypaBHEHUA, CBOSIIMXCS K KBaJApaTHbIM. bUKBaapaTHbIe
ypaBHEHUS.

[IpuMmeps! penieHns ypaBHEHUN TPEThEe U YETBEPTOU CTETIEHEN PA3I0KEHNEM HA MHOKHTEIIH.

Pemenue npoGHO-paliioHaIbHBIX YPABHEHUH.

Pemenmne TeKCTOBBIX 3a71au alNreOpandeckuM METOJIOM.

YpaBHeHusi u HepaBeHcTBa. CHCTeMbl ypaBHeHU

JluneitHoe ypaBHEHHUE C IBYMS IEPEMEHHBIMU U €r0 TpaduK.

CucreMa qByX JTMHEUHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU U €€ peleHue. Pemenue cucrtem
JIBYX YPaBHEHHI, OJTHO U3 KOTOPBIX JJUHEWHOE, a IPyroe — BTOPOU CTEIECHH.

I'padmyeckas nuHTEpHIpeTaLlns CUCTEMBI YPaBHEHUI C IBYMsI IEPEMEHHBIMU.

YpaBHeHnusi u HepaBeHcTBa. HepaBeHncTBa

YucnoBble HEpPABEHCTBA M KX CBOMCTBA.

JIuHeiiHbIe HEpaBEHCTBA C OJHOM EPEMEHHOM U UX PEIIEHUE.

Cucrembl TUHEHHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOM U UX pELICHUE.

KBagpatHble HepaBEHCTBA U UX PEILLICHHUE.

I'padmyeckas uHTEpIpETaLls HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.

D yHKUUHA

KBampatuunas ¢ynkuus, e€ rpaduxk u cpoiictBa. I[lapaGona, KOOpAMHATHI BEPLIMHBI
napaboJibl, 0Ch CAMMETPUU NapalOIIbL.

Crenennbie QyHKIIUU C HATYPAIbHBIMU MOKAa3aTEIAMHU 2 U 3, UX rpaUKu U CBOKCTBA.

I'paduku pyaknmit: y =kx, y=kx + b, yzg, y=x2 y=x3y=vx y= x|

YuciioBble N0CJI€10BATEIBHOCTH

[ToHATHE YNCIOBOM MOCIEI0BATEIBHOCTH.

3amaHue mocae10BaTeIbHOCTH PEKYPPEHTHOU (hopMyIioi 1 popMymoi N-ro ujieHa.

Apudmernueckas u reoMerprueckas nporpeccuu. ®opmynsl N-ro uieHa apupMeTHIecKOl 1
F€OMETPUUECKOU MPOTPECCUI, CyMMBI MTEPBBHIX N WIECHOB.

N300paxkenue dneHOB apu(METHUYECKOW U TEOMETPUYECKOM Mporpeccuid TOUYKaMH Ha
KOOPAMHATHOM MJIOCKOCTH.

JIMHENHBIN U YKCTIOHEHIMAIIBHBINA POCT.

CnoxHbl€ MPOLICHTBHI.

IloBTOpeHue, 00001mIeHNeE, CHCTEMAaTH3alMs H3YYEeHHOI0 MaTepuaJia

Uwucna u BeIYKCIIEHUs (3aMIUCh, CPABHEHUE, IEUCTBUS C IEHCTBUTEIbHBIMU YUCIAMH, YUCIIOBas
mpsiMasi; MPOLIEHTHI, OTHOLIEHUS, POMOPIIMU; OKPYIJICHHEe, MPUOIUKEHHE, OIEHKA; pPEIIeHUe
TEKCTOBBIX 33714 apUPMETUUECKUM CIIOCOOOM).
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HNPEIMETHBIE PE3YJIBTATbBI

OcBoenne yuebHoro Kypca «Anredpa» B 7—-10 kimaccax TOJDKHO 00ecriednBaTh JOCTHKCHHE
yKa3aHHBIX HIDKE IPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

7 KUIIACC

Yucia ¥ BbIYMCTICHUA:

— BBITNOJHATH, COYETas YCTHBIE W INHUCHbMEHHBIE NPUEMBI, apu(METHUECKUEe ICUCTBUS C
paloHaIbHBIMU YU CIIAMU;

— HaxOJHWTb 3HAYCHUS YHCJIOBBIX BBIPAKCHUU; TMPUMEHSTH Pa3HOOOpa3HbIE CHOCOOBI U
NpUEMBl BBIYMCICHMS] 3HAYEHUH JPOOHBIX BBIPAKEHUMN, COJEpXKAIIMX OOBIKHOBEHHbIE MU
NECSITUYHBIE TPpOOH;

— MepexoauTh OT OJHOM (OPMBI 3allMCU 4YuceN K APYyroi (mpeoOpa3oBbIBATh JAECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO IPOOB);

— CpaBHMBATh U YIOPSI0UUBATh palliOHATIbHbBIE YNCIIA;

— OKpYTJISTh YHCTIA;

— BBINOJIHATD NPUKUAKY M OLEHKY pe3yJibTaTa BBIYMCIICHUMN, OLEHKY 3HAYEHHI YUCIIOBBIX
BBIPAKEHUM;

— BBINOJIHATH JEHCTBUS CO CTENEHSIMH C HaTypaJlbHBIMU MOKa3aTesIMu;

— IPUMEHATh IPU3HAKHU JIETUMOCTH, Pa3Io’KeHHE HAa MHOXKUTEN HAaTypaJIbHbBIX YHCEIT;

— pemath NPAaKTUKO-OPUEHTUPOBAHHBIE 33Jayd, CBSI3aHHBIE C OTHOLIEHUEM BEJIWYHH,
MPOMOPLIUOHAIBHOCTHIO BEJIMYMH, TPOIIEHTAMH; HHTEPIPETUPOBATH PE3YIbTaThl PEIICHUS 3a/1a4
¢ y4€TOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBAaEMbIX OOBEKTOB.

Anredpanyeckue BbIPaKeHHSI:

— MCIIOJIb30BaTh aNredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IIPUMEHSATH €€ B Ipolecce
OCBOEHM y4eOHOT0 MaTepuaa,;

— HAXOJUTh 3HAYECHUs1 OyKBEHHBIX BBIPAXKEHUH MPH 3a1aHHBIX 3HAYEHUSAX [1EPEMEHHBIX;

— BBINOJIHATE MIPE0OPa30BaAHUsS LENOTO BBIPAKEHHUSI B MHOTOUWIEH NPHUBEICHUEM I10J0OHBIX
CJIaraeMbIX, PaCKpbITHEM CKOOOK;

— BBIIOJHATh YMHOKE€HME OJHOWIEHAa HAa MHOTOYWIEH M MHOIOWIEHa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJparTa pa3HOCTH;

— OCYILECTBIIATh PA3JIOKEHHE MHOTOUIEHOB HA MHOKUTEIH C IOMOLIbIO BEIHECEHUS 32 CKOOKHU
o0IIero MHOXUTENS, TPYNINHUPOBKU ClIaraéMblX, MPUMEHEHUus (opMyll COKpalEHHOTrOo
YMHOXEHUS;

— IIPUMEHATH IPe0OPa30BaHUsI MHOITOWIECHOB JJIsl PELIEHUS Pa3IMUHbIX 33124 U3 MAaTEMaTUKH,
CMEXXHBIX NIPEIMETOB, U3 peaJIbHOM MPAKTUKH;

— HCHOJIb30BAaTh CBOMCTBA CTENEHEH C HaTypaJlbHBIMM MOKa3aTeJIIMU Ui [IPeoOpa3oBaHMs
BBIPaXKCHUM.

YpaBHeHus 1 HEPaBEeHCTBA:

— pemiath JUHEHHBbIE YpaBHEHUS C OJHOW NEPEMEHHOH, NMPUMEHss IpaBuja Mepexoja OT
HCXOJIHOTO YpPaBHEHUS K paBHOCWIbHOMY eMy. IIpoBepsTb, sBISETCS M YUCIO KOPHEM
YPaBHEHUS;

— MPUMEHSITh TpapuuecKre METO bl IIPU PEIIeHUH JTMHEHHBIX YPaBHEHUHN U UX CUCTEM;

— oI0MpaTh MPUMEPHI Map YHUCE, SBISIONIMXCS PEHICHUEM JIMHEHHOTO YPaBHEHUS C IBYMsI
IIEPEMEHHBIMY;

— CTpPOUTb B KOOPAMHATHOW IUIOCKOCTH TpaduK JMHEHHOrO YpaBHEHHUS C JBYMs
NepEeMEHHBIMHU; MOJIB3YSICh I'pauKOM, IPUBOAUTE PUMEPHI PELICHUS YPABHEHUS

— pelaTh CUCTEMBbl ABYX JIMHEHHBIX YpaBHEHUN C ABYMs IIE€PEMEHHBIMHU, B TOM YHUCIIE
rpaduyuecKy;

— COCTaBJIATh M peulaTh JIMHEHHOE YpPaBHEHME WM CUCTEMY JMHEHHBIX ypaBHEHUH IIO
YCIOBHUIO 33Jlaud, HWHTEPIPETHUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3a/adyM I1OJY4YEHHBIN
pe3yabTar.
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Koopaunartel u rpadpuku. ®yHkuun

— Ha KOOPAWHATHOM MPSIMOM N300pakaTh TOYKH, COOTBETCTBYIOIIKE 3aJaHHBIM KOOPAUHATAM,
JIy4H, OTPE3KU, UHTEPBAJIbL; 3alIMChIBATh YMCIIOBbIE IPOMEKYTKH Ha alIreOpandeckoM sI3bIKE;

— O0TMEYaTh B KOOPAMHATHOM IIIOCKOCTH TOYKH 110 33JJaHHBIM KOOPAMHATAM; CTPOUTH rpaduku
TUHEUHBIX QyHKIHH. CTpouTh rpaduk GyHKIUT y = X;

— OIKCBHIBATh C NOMOIIbIO (PYHKIIUN N3BECTHBIE 3aBUCUMOCTH MEX]ly BEIMUMHAMU: CKOPOCTD,
BpEMsi, pAaCCTOSIHHE; IIEHA, KOJIMYECTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTD, BpeMsi, 00BEM pabOTHI;

— HaXOJUTh 3HaYEHUE PYHKLUHU 10 3HAUYEHUIO €€ apryMEeHTa;

— TIOHUMATh TpadUUecKUil CIOCO0 MpEeNCTaBICHUS M aHaMM3a WH(GOpPMAIWU; U3BJICKATh U
MHTEPIPETHPOBATh HHPOPMALIUIO U3 TPAPHUKOB PEATHHBIX MPOLIECCOB U 3aBUCHUMOCTEH.

8 KUIACC

Yucia 1 BBIYUCICHUS:

— WCIOJIB30BaTh HAYaJbHBIE MPEACTABICHUS O MHOXECTBE JCUCTBUTENIBHBIX YHUCEN JUIS
CpPaBHEHHUsSI, OKPYIJICHUS M BBIYMCIEHUI; HM300pa)xkaTh JEHCTBUTENIbHbIE YHCIIa TOYKAaMU Ha
KOOPAMHATHOU MPSIMOM;

— MIPUMEHSATH NOHATUE ApU(PMETUUECKOTO KBaIpaTHOTO KOPHS; HAXOAUTh KBaJIpaTHbIE KOPHHU,
UCIOJIb3YSl TPH HEOOXOIMMOCTH KaJbKYJSATOP; BBINOJIHATH IPEOOPa30BaHUS BBIPAKECHUH,
CoJIepKalIuX KBAaJpAaTHbIE KOPHU, HUCIIOJIb3Ysl CBOWCTBA KOPHEW;

— HUCHOJIB30BaTh 3allMCU OOJIBIIUX U MajblX YHUCEN C MOMOIIbIO JECATUYHBIX JIpoOei u
creneHer uncia 10;

AuiredpanyecKkue BbIPasKeHU:

— TPUMEHATh TOHSTHE CTENEeHU C IeJbIM IOKa3aTeleM, BBINOJHATh MpeoOpazoBaHuUs
BBIPAXKEHUM, COJIEPKAINX CTEIIEHH C LIEJIBIM NIOKA3aTeseM;

— BBIINOJHATh TOXJIECTBEHHbIE NPe0oOpa30BaHUs pallMOHAIBHBIX BBIPAXKEHUM Ha OCHOBE
IIPAaBUJI IeHCTBUI HaJl MHOTOWICHAMU U alredpanyecKuMM JpoOsMu;

— PacKIIaAbIBaTh KBaPaTHBIN TPEXWIEH HA MHOKHUTEIH;

— IPUMEHATh NPeo0pa30BaHMsl BIPAKEHUH [T pEIIEHUs PA3IMYHBIX 3a7ja4 U3 MaTEMaTUKH,
CMEKHBIX ITPEMETOB, U3 PEaTbHON IIPAKTUKU.

9 KVIACC

YpaBHeHUs] M HEPABEHCTBA:

— peluaTth JMHEWHBIE, KBAaJApPaTHbIC YPABHEHUS U PAallMOHAIbHBIC YPAaBHEHUS, CBOAALLUECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C ABYMS IIEPEMEHHBIMU;

— IPOBOAMTH NPOCTEHIINE UCCIENOBAHUS YPAaBHEHUN U CUCTEM YPAaBHEHHM, B TOM YHCIE C
IIPUMEHEHHEM IpapUUecKUX MpeICTaBIeHUH (YCTaHaBIUBAaTh, UMEET JIM ypaBHEHUE WU CUCTEMA
YPaBHEHMH peLIeHUs], €CIIU UMEET, TO CKOJIBKO, U IIp.);

— IEepexXoIuTh OT CIIOBECHON (OpMYyIMpPOBKM 3agauu K e€ anreOpandeckod MOAEIH C
IIOMOIIBI0 COCTAaBJICHHSA YPAaBHEHMs WJIM CHCTEMbl ypaBHEHWI, HWHTEPIPETHPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4yM IOJIY4ECHHBIN pe3ylbTarT;

— IPUMEHATH CBOMCTBA YHUCIOBBIX HEPABEHCTB I CPAaBHEHMS, OLIEHKH; pelIaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOM IEPEeMEHHON M MX CHCTEMbl; JaBaTh TIpa(UUecKyl HIUIIOCTPALIUIO
MHO>KECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUM:

— NOHUMAaTh U UCIOJIb30BaTh (PYHKIIMOHAIBHBIE MMOHITUS U A3bIK (TEPMHUHBI, CHMBOJIMYECKUE
0003HaueHMs1); ONPEeAEATh 3HaUeHUe (PYHKIMH 0 3HAYEHUIO apryMeHTa; ONpe/ieNIATh CBOMCTBA
¢byHKIMY 110 e€ rpaduKy;

— CTPOUTH IpaUKH 37MEeMEHTapHBIX (PyHKUMIA BUAA Y = ;, y=x%y=x3y=vVxy=|x
OIMCBIBATH CBOMCTBA YMCIOBOH (QpyHKIMHU O €€ rpaduKy.
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10 KJIACC

Yuciia ¥ BbIYMCTICHUA:

— CpaBHMBATh U YIIOPSI0YUBATh PallMOHAIbHBIE U UPPALIMOHAIBHBIE UNCIIA;

— BBINOJHATh apu(pMETHUYECKUEe EHCTBHUA C PalMOHAIBHBIMU YHCIIAMH, COYETas YCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUNCIIEHUSI C UPPAL[MOHATIbHBIMU YHCIIAMU;

— HAaXOJWTh 3HAYEHUs CTEIECHEN C LEJIbIMM IOKA3aTeJIMU U KOPHEW; BBIYMCIATh 3HAYCHUS
YHCJIOBBIX BbIPAXKEHUI;

— OKPYIJIATH JIEHCTBUTENIbHBIE YU CIIA, BBIOIHITD IPUKUIKY PE3YyIbTaTa BBIYUCICHUN, OLICHKY
YHCJIOBBIX BBIPAXKEHUH.

YpaBHeHUs M HEPABEHCTBA:

— peliath JMHEWHbIE U KBaJpaTHbIE ypaBHEHUS, YpaBHEHHUs], CBOISALIMECS K HUM, IIPOCTeHIINe
IpOOHO-pallMOHATIFHBIC YPAaBHEHUS;

— pematbh CUCTEMbI JBYX JMHEWHBIX YpaBHEHUH C JABYMs NEPEMEHHBIMH U CHCTEMBI IBYX
YpaBHEHUM, B KOTOPBIX OJTHO YPaBHEHUE HE SIBIISIETCS JTMHEHHBIM;

— pemath TEKCTOBbIE 3a/JayMl alreOpandeckuM CIOCOOOM C IOMOUIBIO COCTaBJICHUS
YpaBHEHHUS UM CUCTEMBI JIByX YPAaBHEHUH C IBYyMsI IEPEMEHHbBIMU;

— IPOBOJUTH MPOCTEHIIINE UCCIIEIOBAHNUS YPABHEHHM M CUCTEM YPAaBHEHMH, B TOM YHCIIE C
MpUMEHEHHEM I'paduyecKiX NpeCTaBIeHNH (YCTaHABINBATh, UMEET JIU ypaBHEHUE UJTU cHUCTEMa
YpaBHEHUH pelleHus], €ClIi UMEET, TO CKOJIBbKO, U Tp.);

— pemath JMHEWHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pakaThb peLICHHE
HEPABEHCTB Ha YMCJIOBOU MPSAMOM, 3aIIMChIBATH PEIIEHUE C IOMOIIBIO CHMBOJIOB;

— pemarb CUCTEMBI JINHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOUAIOIINE KBAIPAaTHOE
HEPaBEHCTBO; U300pa)xkaTh PEIICHHE CHUCTEMbl HEPaBEHCTB Ha YHCIOBOW MPSIMOM, 3aIHCHIBATH
pEILIECHNE ¢ IOMOILBIO CHMBOJIOB;

— UCIOJIb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIUYHBIX 3aJad.

DOYyHKIUM:

— pacro3HaBaTh (PyHKIIMM MU3y4E€HHBIX BUAOB. [I0Ka3bIBaTh CXeMaTUUYECKH PACIIOJIOKEHHUE Ha

. . K
KOOPAMHATHOM TTOCKOCTH rpadukoB GpyHkuuii Buma: y =kx, y = kx + b, y = Y= ax? +bx +c,

y = x2, y = VX, y = |x| B 3aBHCHMOCTH OT 3HaYeHMiI KOIDPHULUEHTOB; OMICHIBATE CBOICTBA
GhyHKIINIH;

— CTPOUTh M H300pakaTh CXEMATUYECKU TpadUKU KBaJApPAaTHYHBIX (DYHKIIMHA, ONHCHIBATH
CBOWMCTBA KBaAPaTHYHBIX (DYHKIHMI 1O UX TpaduKam;

— pacro3HaBaTh KBaJIPATUYHYIO (PYHKIIHIO 110 POpMYJIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
(GyHKIUH U3 pealbHOM KHU3HH, PU3NKU, TEOMETPHUH;

ApudmMeTrnyeckasi H reoMeTpUIecKasi MPOTrPeccuu;

— pacro3HaBaTh apu(METHUYECKYI0 U T€OMETPUYECKYIO MPOTPECCUH TPH Pa3HBIX Crocobax
3aJIaHuUs;

— BBINOJIHATH BBIYUCIICHUS C KCIOJIb30BaHHEM (OpMyn N-TO WieHa apu(pMETHYeCKON u
TE€OMETPUYECKO MPOTrpecCcrii, CYMMBI TIEPBBIX N YWICHOB;

— 1300paxkaTh WICHBI IMOCIIEA0BATEIILHOCTH TOYKaMHU Ha KOOPAWHATHOH IIIOCKOCTH;

— peliarth 3aJlauu, CBSI3aHHBIC C YMCIIOBBIMU TIOCIICIOBATEIILHOCTSAMU, B TOM YHCIIC 3314 U3
peabHOM JKU3HHM (C HCTIOIh30BAaHUEM KAIBKYISITOPA, IM(PPOBBIX TEXHOJOTHHA).
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TEMATHYECKOE IIVIAHUPOBAHUE

Temarnueckoe MmIaHUPOBAHUE TIO AIredpe MPEACTaBICHO Mo TogaM o0ydenus (7—10 kimacchr).

OCHOBHBIE BUJbI ACATCIIBHOCTHU O6y‘-IaIOH_[I/IXC$I NEepCUUCIICHBL IIPU H3YYCHUU Ka)i(I[Of/'I TCMbl W HaIpaBJICHbBI Ha AJOCTUKCHHC INNIAHUPYCMBIX
pe3yibpratoB oOydeHus. [lepedeHb BHIIOB JAEATEILHOCTH MOJKET OBITh PACIIUPEH WM COKpamiéH — C y4€TOM BO3MOKHOCTEH W OrpaHUYCHUI
00y4aroImuxcs, 00yCIOBICHHBIX CTPYKTYPOH HAPYILICHHS TP MATOJIOTHH CITyXa.

7 KJIACC

O61ee konmuectBo yacoB — 102 ygaca.

palrOHAJIBHBIX YHUCECIIL.
Crenensb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM.
Pemenne ocHOBHBIX 3amad Ha ApooOwH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH.
[Ipu3Haku neIMMOCTH, Pa3lIoKEHUs Ha
MHOKHUTEIN HaTypalbHbBIX YHCEIL.
PeanbHble  3aBUCHUMOCTH.
oOpaTHas MpONOPIMOHATBHOCTH.

[Ipsamass wu

Tembl OcHoBHoOe coJepkaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
(TemaTu4ecKkue
0JI0KN/MO1YJIH)

Yucaa " [ToHsiTHE palMOHAIBHOTO YHUCIIA. B meuenue yuebnoco 200a: NOHUMAaTh, IPUMEHATH B CAMOCTOSITENILHOM
BbIYMCJICHHS. Apudmernueckue JNENUCTBUS C | peuu, BOCIIpUHUMATDH (CIIyXO3PUTEIbHO W/WIM Ha CIyX C Yy4€TOM YPOBHS
PanuonanbHble 4Yncaa | pauOHAIbHBIMY YHCIAMHU. CIIyXOpEeueBOIro pa3BUTUS OOy4arouMxcs) U JOCTaTOYHO BHITHO U
(25 4) CpaBHeHue, YIOPAJIOUYUBAHUE | ECTECTBEHHO BOCIPOU3BOJUTh TEMATHYECKYHD W TEPMHHOJIOTHYECKYIO

JICKCUKY, a TaKXe JIEKCHKY TI0 OpraHu3alii Y4eOHOH IesTebHOCTH.
BeimosHATE poHETHYECKYIO 3apsaKy. VCmonb30BaTh NAKTHIBHYIO (YCTHO-
JAKTHIGHYIO PeYb) B KAYECTBE BCIIOMOTATEIIBHOTO CPENICTBA OOIIICHYS.

Ilo oxonuanuu xkaxcooil yuebHol yemeepmu. BOCTIPUHUMATD Ha CIIyX H
BOCITPOM3BOIUTHh TEMATHYCCKYIO U TEPMHUHOJIOTHYECKYIO JICKCHKY YIeOHOM
JUCIMIUIAHEL, 8 TAKXKE JIEKCUKY 110 OpraHU3aI[ui YIeOHOU JIeATSIIBHOCTH.

CucrematuzupoBaTh W oOoramaTh 3HaHUS 00 OOBIKHOBEHHBIX U
JECATUYHBIX APOOSX.

CpaBHUBaTh W yIOPSJIOYMBATH JpoOH, MpeoOpa3oBbIBas IMPH
HEOOXOIUMOCTH JCCATUYHBIC JPOOU B OOBIKHOBEHHBIC, OOBIKHOBCHHBIC B
JCCSITHYHBIC, B YACTHOCTH B OECKOHEYHYIO JICCATHYHYIO IPOOb.

[TpuMeHsITh pa3HOOOPAa3HBIE CITOCOOBI M TPUEMBI BBIYMCIICHUS 3HAYCHUH
JPOOHBIX BBIPAXKCHHM, COJICPIKAITUX OOBIKHOBEHHBIC U JCCATHYHBIC IPOOH:
3aMEHATh TPH HEOOXOIUMOCTH JICCATHYHYIO ApOoOb OOBIKHOBEHHOH U
OOBIKHOBEHHYIO JICCATUYHOM, MPUBOJUTH BBIpaXKEHUE K Gopme, Hanboee
yIoOHOM JUIs BBIYMCIICHUH, MPEoOpa3OBbIBaTh JPOOHBIC BBIPAKCHUS HA
YMHOXCHUE M JICJICHHE ACCATHYHBIX IpOoOeH K JNEHCTBHUSIM C IIEIBIMHU
YUCIIaMH.

[TpuBOIUTH YKCTIOBBIE 1 OYKBEHHBIE TPUMEPHI CTENIEHU C HATYPaTbHBIM




nokaszaresieM, OOBACHSAS 3HAUYEHUS OCHOBAHMS CTEIEHHW M TIOKa3aTes
CTCIICHHM, HAaXOJWTh 3HAYEHHsS CTemeHed Buaa a™ n (a — mroboe
paLMOHAIBLHOE YUCIIO, N — HATYPAJIbHOE YUCIIO).

[TonnMaTh CMBICK 3amuCH OOJIBIIMX YHCEN C MOMOIIBIO JECATUYHBIX
npobeit u crenene yncia 10, IpUMEHATh UX B PEAJIbHBIX CUTYalLUsX.

[IpumensaT npHU3HAKU JEIUMOCTH, PA3JIOKEHUS HAa MHOXKUTENIN
HaTypaJIbHbIX YHCEII.

PemaTth 3amaun Ha 4YacTu, MPOLEHTHI, MPOIMOPLUHU, HA HAXOXKACHUE
IpoOu (MpOLIeHTa) OT BEIMYMHBI U BEJIWYMUHBI MO €€ Apodu (IIPOLEHTY),
npoOu (TIpoIeHTa), KOTOPBIM COCTAaBJISET OJHA BEJIMYMHA OT JPYTOM.
[IpuBoauTh, pa3dbupaTh, OLIEHUBATH PA3IMYHbIE PEIICHHUS, 3alIUCU PELICHUI
TEKCTOBBIX 3a]1au.

PacrioznaBath U OOBSCHATH, OMUpasChb Ha OINpPEAEICHUs, MPSIMO
PONOPLUUOHANIbHBIE U 00PaTHO MPOTOPIMOHAIBHBIE 3aBUCUMOCTH MEX]TY
BEJIMYMHAMU; IPUBOAUTH IPUMEPBI ATUX 3aBUCUMOCTEHN U3 peabHOr0 MUpa,
U3 IpYrux y4eOHbIX IPEIMETOB.

PemaTth mpakTUKO-OpHEHTHPOBAHHBIE 33JaYd Ha JApPOOU, MPOLIEHTHI,
IpsIMYIO U 0OpaTHYIO IPOMOPLUHUOHAIEHOCTH, TPOHOPIHH.

AsredOpanyeckue
BbIpa:keHus (27 1)

bykBennbie BblpakeHus. llepemeHHbIE.
Jlomyctumble 3HAYEHUS MEePEMEHHBIX.
DOopMYIIBI.

[IpeoOpa3oBanue OYKBEHHBIX BhIPAXKECHUH,
pacKpbITHE CKOOOK M MpUBEIEHUE MOJ00HBIX
ClIaraeMbIX.

CBolicTBa CTENEHUM C HATypaJIbHBIM
MOKa3aTeNeM.

Mmuorowiensl. CrnokeHue, BBIYHTAHUE,
YMHOXEHUE MHOTOYJIEHOB. DopmyIbl
COKpAIIEHHOTO  YMHOXEHHUs. Pa3znoxenwue

MHOTI'OYJICHOB Ha MHOXXUTCIIN.

OBnageTh anredpanveckoil TePMUHOJIOTHEH U CUMBOJIMKOMN, IPUMEHSTh
e€ B Ipoliecce OCBOGHHUS y4eOHOTro MaTepuara.

Haxoauth 3HaueHus OyKBEHHBIX BHIPDAKEHUHN NIPY 3aJJaHHBIX 3HAUEHUAX
OYKB; BBIIIOJHSTH BHIYHCICHUS 10 hopMysIam.

BeimonusaTe npeoOpa3oBaHUsl 1EIOTO BBIPAKEHHUS B MHOTOWICH
MPUBEICHUEM MOJIOOHBIX CIaraeMbIX, PACKPHITUEM CKOOOK.

BbINOMHATE YMHOXKEHHE OJHOWIEHA Ha MHOTOWIEH MU MHOTOYJIeHa Ha
MHOTOYJIEH, TPUMEHATH POPMYIIBI KBaJlpaTa CyMMbI U KBaJ[paTa pa3HOCTH.

OcyllecTBISITh  PA310KEHUE MHOTOYJIEHOB HA MHOXHUTEIHU IYTEM
BBIHECEHHsI 32 CKOOKHM OOIINEro MHOXXHUTENS, NpUMEHEHUs (GOpMyIbl
Pa3HOCTH KBaAPaTOB, (DOPMYJ COKPALIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHMEe MHOTOYJICHOB JUISl PEIICHUsS Pa3IMYHBIX
3a/1a4 U3 MaTeMaTUKH, CMEXHBIX [TPEIMETOB, U3 PeaTbHOU MPAKTHUKU.

3HAKOMHUTHCS C UCTOPHUEH pa3BUTHS MATEMATHUKHU.
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YpaBueHnus 7
HepaBeHcTBa (20 1)

VYpaBHeHHe, mpaBuiIa IPeoOpa3oBaHUS
YPaBHEHUS, PABHOCUJIBHOCTh YPABHEHUM.

JIuneitnoe YpaBHEHHE c OJHOM
MEPEMEHHOM, peuieHne JIMHEWHBIX
ypaBHeHul. PemeHune 3agad ¢ IOMOIIBIO
YpaBHECHUH.

JIuneiinoe ypaBHEHUE c JIBYMS

[IEPEMEHHBIMU U €T0 rpaduK.

Cucrema JByX JIMHEHHBIX YpaBHEHHMH C
JBYMSI IIEPEMEHHBIMU.

Pemenune cucrem ypaBHEHHI criocoOom
MOJICTAHOBKHU M CIIOCOOOM CJI0XKEHHS.

Pewrars mMHEHOE YpaBHEHHE C OJHOM IEPEMEHHON, IPUMEHSIS IPABHIIA
1epexosa 0T UCXOJHOIO YPaBHEHUS K PaBHOCHWIIBHOMY €My 00Jjiee IIPOCTOrO
Buza. [IpoBepsTh, ABIAETCA M KOHKPETHOE YUCIIO KOPHEM YPAaBHEHUS.

[TonOupars nmpuMepsl nap yucen, SBISIOLIUXCS PElICHUEM JIMHEHHOIO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMM.

Crpouth B KOOPIAMHATHOMN IJIOCKOCTU IpauK JMHEHHOIO YpaBHEHUS C
JBYMsI TI€PEMEHHBIMH; IOJb3YACh TIpapUKOM, MPHUBOJUTH IMPUMEPHI
peuieHus: ypaBHEHMS.

Haxomute pemeHne cuCTeMBl JBYX JIMHEWHBIX YPaBHEHHU C JABYMs
IIEPEMEHHBIMHU.

CocTaBisiTh U penaTh ypaBHEHUE WM CUCTEMY YPaBHEHUM IO YCIOBHIO
3a/1a4d, HHTEPIPETHUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJa4u
MIOJTY4ECHHBIA PE3yNIbTar.

Koopaunarsi " Koopannara Toukn Ha psmoil. Ha xoopaunatHO#l mnpsiMoii M300pa’kaTh TOYKH, COOTBETCTBYIOIINE
rpaduku. DyHKIUH UucnoBele  MpPOMEXYTKH. PaccTosiHME | 3alaHHBIM KOOpJAMHATaM, Jy4YH, OTPE3KH, UHTEPBAJIbl; 3alUCHIBATH UX Ha
(24 4) MEXIy JBYMS TOYKaMH KOOPJIWHATHOW | alreOpanveckoM s3bIKe.

MPSIMOM. OrMeuaTp B KOOPAMHATHOW INIOCKOCTM TOYKH 110  3a/IaHHBIM
[IpsimoyronpHas cucteMa KOOPAMHAT Ha | KOOpIMHATaM; CTPOUTh TpadUKH HECIOKHBIX 3aBUCHUMOCTEH, 3aJaHHBIX
mockocTu. [Ipumepsr rpadukoB, 3amaHHBIX | GOpMYIaMH, B TOM YHCIIE C TOMOIIBIO U(PPOBBIX JJAOOPATOPHUH.
¢dbopmynamu. YUrtenue rpaduKoB peanbHBIX [TpuMeHsITh, U3ydaTh MPEUMYIIECTBA, HHTEPIPETUPOBAThH I'paduyecKuit
3aBHCUMOCTEH. cmoco® TpencTaBlICHHUS W aHaIM3a  Pa3HOOOpa3sHOW  >KM3HEHHOU
[Tonsatue dynkmuu. [paduk dyHkuuu. | KHOpMAITUH.
CpoiicTBa (yHKITUH. OcBauBaTh TOHATHE (YHKIMHU, OBIaAeBaTh (QYHKIMOHAIBLHON
Jluneitnas byHKIIHSA. [TocTpoeHue | TEpPMUHOJIOTHEH.
rpapuka smHEHHOW  (QyHKIMU. ['paduk PacniosnaBath nuHelHy0 GyHknuo Y = KX + b, onuceiBaTh €€ cBoiicTBa
byukum y = |x|. B 3aBUCHMOCTH OT 3HaueHuil ko3¢ duipenTo K u b.
CtpouTh rpadvKu JIMHERHOM QYHKIMH, QYHKIMH Y = |X].
Hcnonb3oBath 1upoOBbIE pecypchl i MOCTpOeHUs rpadukoB
byHKUMiI W u3ydeHus uX CBOHCTB. [lpuBoaAMTH TpHUMEpHI JIHHEWHBIX
3aBUCHMOCTEN B PEAIbHBIX MTPOLIECCAX U SIBIICHUSX.
IloBTOpEHUe u [loBTOpEHHME OCHOBHBIX MOHATUA U BoiOupars, NOpUMEHATH OIICHUBATH CIOCOOBI CPABHEHMSI YHUCEIl,

00001menne (6 1)

METOJIOB Kypca 7 kiacca, 00001eHne 3HaHui.

BBIUMCIICHUH, IpeoOpa30BaHuil BRIpAKEHUH, pellieH!s] ypaBHEHUH.
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OcymiecTBiATh ~ CAMOKOHTPOJb  BBINOJHSEMbIX  JEHCTBUH U
CaMOITPOBEPKY PE3yJIbTaTa BBIUUCICHUM, TPEOOpa30BaHUMA, TOCTPOCHUH.

Pemate 3amaum U3 peanbHOW KU3HHM, NPUMEHITH MATEMAaTHYECKUE
3HAHMS JJISI PELICHUS 3a/1a4 U3 APYTUX MPEIMETOB.

Pemats TekcTOBBIC 3a7aUd, CPAaBHUBATh, BRIOWPATh CIOCOOBI pEIICH s
3a/1a4U.
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8 KJIACC

OO0111e€ KOJIMUECTBO 4acoB — 68 yacos.

Tembl OcHoBHOe coepkaHue OcHoOBHbBIE BH/IbI /1eSITEILHOCTH 00y4aIOIINXCst
(TemaTu4ecKkue
0J10KN/ MOy JIN)

Yucaa " KBanpartHblii KOpeHb U3 Ynca. B meuenue yuebnoco 2o0a: NOHNMaTh, IPUMEHATh B CAMOCTOSITEIILHOM
BbIYHCJICHHS. [lonsiTue 00 WpPpanMOHATBPHOM YHUCIE. | p€Yd, BOCIIPHHUMATH (CIYXO3PHUTEIBHO M /MM HA CIyX C YIETOM YpOBHS
KBaaparHble kopHu | JlecaTHuHbIe MPUOIIIKEHIS HPPAIMOHATBHBIX | CIyXOPEUEBOTO Pa3BUTHA OOYYarOIIUXCsA) H JOCTATOYHO BHSTHO U
(22 v) YHUCEl. €CTECTBEHHO BOCIHPOM3BOJUTh TEMATUYECKYI0 M TEPMUHOJOTUYECKYIO

JleicTBuUTENbHBIC
JEUCTBUTENBHBIX YHCET.

Apudmernueckuil KBaJIpaTHbIN KOPEHb.

VpaBHeHHe BHa X2 = a.

CBoiicTBa apu(pMETHIECKUX KBAJIPATHBIX

yucima. CpaBHeHHE

KOpHEH. [IpeobpazoBanme YUCIIOBBIX
BBIPAKECHUIA, coJiepKalux KBaJpaTHbIE
KOPHH.

JICKCUKY, a TaKXe JIeKCHKY II0 OpraHu3aluyd y4eOHOW JesTeIhbHOCTH.
BeimonHATe poHETHUECKYIO 3apsaKy. VCmonb30BaTh NAKTHIBHYIO (YCTHO-
JTAKTWIGHYIO PeUb) B KAYECTBE BCIOMOTATEIIBHOTO CPENICTBA OOIICHYIS.

Ilo oxonyanuu Kasxicoou yueOHol Yyemaepmu: BOCUIPUHUMATH HA CIyX H
BOCITPOU3BOIUTHh TEMATUYCCKYIO U TEPMHUHOJIOTHIECKYIO JICKCUKY YIeOHOM
JUCIMIUIMHEL, 8 TAKXKE JIEKCUKY TI0 OpraHU3aI[ui YIeOHOU JIeATSIIBHOCTH.

dopMyIHpoOBaTH  ONpEICIICHHE KBAJPaTHOTO KOPHSA W3  YHUCIA,
apu(PMETHIECKOTO KBAJIPATHOTO KOPHSI.

[MpuMeHATh Omepanuio HM3BJICYCHUST KBAaIpaTHOTO KOPHS W3 YHCIA,
UCTIOJIB3YS TIPU HEOOXOTMMOCTH KaJbKYJISITOP.

OneHnBaTh KBaJpaTHbIC KOPHU IIEIBIMH YUCIAMH W JICCATHYHBIMU
JIPOOSMH.

CpaBHHMBAaTh W YIOPAIOYUBATH PAIMOHAIBHBIE W HPPAIOHAIBHBIC
Yrciia, 3alMCaHHbIe ¢ TIOMOIIBIO KBaJAPATHBIX KOPHEH.

Wccnenosarh ypaBHEHHE X2 = a, HAXOJAUTh TOYHBIE U MPUOIMKEHHbIE
kopHu 1ipu a > 0.

HccnenoBaTh CBOWCTBa KBaJpaTHBIX KOPHEH, MPOBOJS YHCIIOBBIC
AKCIIEPUMEHTHI C UCTIOJIb30BAHUEM KaJIbKYJISITOPa (KOMITBIOTEPA).

Jloka3piBaTh  CBOMCTBA apuU(METHYCCKUX  KBaJPATHBIX
NPUMEHSTh UX VI TPeoOpPa30BaHUs BBIPKCHHIA.

BeImonHsTh mpeoOpa3oBaHus BBIPAKECHUH, COJCPIKALINX KBaJpaTHBIC
KOpHU. BpIpaxkaTh TEpeMEHHbIE M3 T'COMETPHUUECKHUX U (PHU3HMUECKUX
bopmyi.

Bbruuciate 3Ha4YCHUsT BBIPOKEHH, COJCPXAIINX KBaJpaTHBIC KOPHH,

KOpHEH;
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UCTIOJIB3YS MPU HEOOXOTUMOCTH KaJIbKYISATOP.

Hcnonp3oBath B X01€ PELICHUS 3a1a4 3JIEMEHTAPHBIEC IIPEICTABIICHHUS,
CBSI3aHHBIC C MPUOTMKEHHBIMYA 3HAYCHUSIMH BEJTMYUH.

3HAKOMUTbHCS C UCTOPHEN pa3BUTHs MAaTEMATHUKH.

Yucaa U CreneHs C 1eJIbIM TTOKa3aTeIeM. DopMyIMpPOBATH ONPEAEICHUE CTENEHU C LIEJIbIM [T0KA3aTEIEM.
BbIYMCJICHHS. CrannmapTHas 3amuch 4ucia. [IpencraBnsaTh 3anmuch OONBIINX M MAJIbIX YUCEN B CTAaHAAPTHOM BHJIE.
Crenenb ¢ 1eJBbIM Pasmepsl 00bekTOB OKpyxaromero mupa | CpaBHUBATh YKClia U BEJIWYHHBI, 3alTUCAHHBIC C UCIIOIH30BAHUEM CTETICHU
nokasaresiem (11 4) (OT aMeMeHTapHBIX YacTHI] A0 kKocmudeckux | 10.

00BEKTOB), JJIMTEIBHOCTh IPOIIECCOB B Hcnonp3oBarh 3amuch yucesnl B CTaHAAPTHOM BHJIE AJIS BBIPAXKEHUS
OKPY’KaIOILIEM MUDE. pa3MepoB 0OBEKTOB, JIUTEIBHOCTH MPOLIECCOB B OKPYKAIOLIEM MUDE.
CBoiicTBa CTENEHHU C LEJBIM ITOKa3aTeeM. ®opmynaMpoBaTh, 3alUChiBaTb B CUMBOJMYECKON  ¢dopme U
WUTIOCTPUPOBATh MPUMEpPaMH CBOMCTBA CTETIEHHU C LI€JIbIM [T0KA3aTEIEM.
[IpumeHsTH CBOMCTBa CTENEHU JUIsl MpPeoOpa3oBaHUsl BBIPAKEHUH,
COIEpKalIUX CTEMEeHU C LENbIM MoKa3aTeraeM. BhIMonaHATh AeHCTBUS C
YHClIaMH{, 3alMCaHHbBIMH B CTaHJAPTHOM BHUJIE (YMHOXKEHHUE, JIEJIeHUE,
BO3BEJICHUE B CTETICHB).

Auiredpanueckue KBagparubeii  TpéxwieH.  Pazmoxenue Pacno3naBath KBaJpaTHBIN TPEXUIEH, YCTAHABINBATH BO3MOXKHOCTh €TI0
BbIPasKeHM . KBAJPAaTHOTO TPEXUJIEHA HA MHOKHUTEIIN. Pa3JIoKEHUSI HA MHOXKHUTEIIN.

KBagparubii PackimanpiBaTh  Ha ~ MHOXWTENM  KBAQJApPATHBIM  TPEXWIEH ¢
TpéxwieH (7 4) HEOTPULIATENIbHBIM JUCKPUMUHAHTOM.

AJiredpanyeckue Anrebpanyeckas ApoOb. [lomyctumbie 3anuceiBaTh  anreOpawdeckue  BbIpakeHHs. Haxoauth  obiacTth

BbIPa:KeHH . 3HAQUEHHUs]  IEPEMEHHBIX, BXOJAIIMX B | ONPEAEICHUs PAlMOHAIBHOIO BBIPAXKEHUS.
Aaredpanueckas anrebpanveckre  BbIpakeHus.  OCHOBHOE BbINOMHATE YKCIOBBIE NMOACTAHOBKHM M BBIYHMCIIATH 3HaU€HUE ApoOu, B
Apoob (22 4) CBOWCTBO anredpanveckon JIpoOH. | TOM YHUCIIE C TIOMOIIBIO KAJTBKYJISITOPA.
Cokpaienue pooei. ®dopMynHpoBaTh OCHOBHOE CBOWCTBO alreOpanyeckod ApodoW U
CrnoxxeHue, BBIYMTAHHE, YMHOXXEHHE U | IPUMEHSTH €ro Ui MpeoOpa3oBaHUs JpOOeii.
JIeIIeHUE anredpanvdecKux Ipo0eii. BrinonHATh neiicTBUs ¢ anredpandeckKuMu ApoOsMu.
[IpeoOpa3oBanue BbIpaKEHUH, COAEpKAIIUX [TpumensiTb mpeoOpa3oBaHMUsT BBHIPAKEHUW IS PELICHUs 3ajad.
anredpanveckue Ipoou. Boipaxxate mnepemenHble U3 GopMyn (PU3UYECKUX, T'C€OMETPHYECKHUX,
OTHCHIBAIOIUX OBITOBBIE CUTYAIUN).
IloBTOpEHUe " [loBTOpEHHME OCHOBHBIX MOHATUA U BoiOupats, NOpUMEHSATH OIICHUBATH CIOCOOBI CPAaBHEHMSI YHCEIl,

00001menne (6 1)

METOJIOB Kypca 8 kiacca, 000011eHne 3HaHui.

BBIUMCIICHUH, IpeoOpa30BaHuil BEIpAKEHUH, pellIeH!s] ypaBHEHUH.
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OcyliecTBIAITh ~ CaMOKOHTPOJIb  BBINOJHSIEMbIX  JIEHCTBUH U
CaMOITPOBEPKY PE3yJIbTaTa BBIUUCICHUM, TPEOOpa30BaHUMA, TOCTPOCHUH.

Pemate 3amaum U3 peanbHOW KU3HHM, NPUMEHITH MATEMAaTHYECKUE
3HAHMS IS PELICHUS 3a/1a4 U3 JIPYTUX MPEAMETOB.

Pemiate TekcTOBBIEC 3a7aud, CPAaBHUBATh, BRIOUPATh CIIOCOOBI pelICHUS
3a/1a4U.

43




9 KJIACC

OO0111e€ KOJIMUECTBO 4acoB — 68 yacos.

Tembl
(TemaTu4ecKkue
0J10KN/ MOy JIN)

OcHoBHOe coepkaHue

OcHOBHbBIE BH/bI J€ATCIBHOCTH oﬁyqamumxca

YpaBHeHust
HepaBeHCTBA.
KBaaparusie
ypaBHeHus (17 4)

u

KsagpatHoe  ypaBHenume.  HemomHoe
KBa/IpaTHOE ypaBHEHHUE.
dopmyia KOpHEH
ypaBHeHus. Teopema Buera.
Pemienue ypaBHEHUI, CBOJSAIMIMXCS K
KBaJIpaTHBIM. [Ipocreitmue JIpoOHO-
paloHaIbHbIE YPaBHEHUSI.
Pemenne TeKCTOBBIX 3aJady € MOMOIIbIO

KBaJPaTHBIX YPaBHEHUM.

KBaJIpaTHOTO

B meuenue yuebnoco 2o0a: NOHNMaTh, IPUMEHATh B CAMOCTOSITEIILHOM
peun, BOCHPUHUMATH (CIyXO3PHUTEIBHO W/WIM Ha CIIyX ¢ y4ETOM YpPOBHS
CIIyXOpPEUeBOTO pPa3BUTUS OOy4aIONIMXCsA) W JAOCTATOYHO BHSITHO U
C€CTCCTBCHHO BOCIHPOM3BOJUTH TEMATUYCCKYI0O W TCPMHUHOJIOTHUYCCKYIO
JEKCUKY, a TaKXe JEKCHKY IO OpraHu3aluu y4yeOHOM JAedaTeIbHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Vcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIIECHUSI.

Ilo okonuanuu kasxcooti yuebHotl yemsepmu.: BOCIIPUHUMATD Ha CIIyX U
BOCITPOM3BOJIUTh TEMATUYECKYIO U TEPMHUHOJIOTMUECKYIO JIEKCUKY Yy4eOHOM
JUCHUIITIMHEI, 4 TAKXKEC JICKCUKY 11O OpraHu3aluuu yqe6H0171 ACATCIBbHOCTH.

Pacno3naBate KBaJpaTHbIC ypPaBHEHHUS.

3anuceiBaTh (QOpPMYNly KOpHEH KBaJpaTHOTO YpaBHEHMS, peuIaTh
KBaJIpaTHbIE YpaBHEHUS — MOJIHbIE U HE TIOJIHbIE.

[IpoBOIUTH MpOCTENIIINE UCCIIEAOBAHUS KBAJIPATHBIX YPABHEHU.

Pemars ypaBHeHMs, cCBOJfIIMecs K KBaApaTHbIM, C IIOMOIIbIO
npeoOpa3oBaHMU ¥ 3aMEHOM TIEPEMEHHOM.

Habmionath W aHanu3upoBaTh  CBSI3b
ko3 duueHTaMH KBaJpaTHOTO YPaBHEHHUSI.

®opmynupoBath Teopemy Buera, a Takxke 0OpaTHYIO Teopemy,
MPUMEHSITh 3TH TEOPEMBI JJIsl PeLICHUS 3a/1a4.

Pemmath TekcTOBbIE 3a7jaun aIre0OpanyeckuM Croco0OM: MePeXoqUTh OT
CJIIOBECHOHN (OPMYIHPOBKH YCIOBUS 3aJadyll K anrebpandeckod Mojaenu
nyTéM COCTABJIGHHS YpPaBHEHUS; pElIaTh COCTABIEHHOE YypaBHEHHE,
UHTEPIPETUPOBATH PE3yIbTaT.

3HAKOMHTBHCS C UCTOPHEH pa3BUTHS alnreOpsbl.

MEXIy KOpHSIMH U

YpaBHenus
HEpaBeHCTBA.

Hu

JIuneiinoe yYpaBHEHHE c JIBYMs
NEepEMEHHBIMH, €ro rpaduk, MpUMEpbI
pelnieHus: ypaBHEHUH B LEJbIX YHUCIIAX.

Pacnio3naBark JiMHEIHbIC YPAaBHEHHUS C JIBYMSI IEPEMEHHBIMHU.
Crpouth Tpaduky IMHEHHBIX ypaBHEHUH, B TOM YHUCIE HCIOIb3YS
1U(POBBIE PECYPCHI.
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CucreMsbl ypaBHeHMii
(15 4)

Pemrenne cucreM  IByX — JIMHEHHBIX
YpaBHEHUH C 1ByMs niepeMeHHbIMU. [IpuMepsl
pelIeHuss CUCTEM HEJIMHEWHBIX YPaBHEHHU C
JBYMSI IIEPEMEHHBIMU.

I'paduueckast nHTEpHpETAMs YPaBHEHHUS
C IBYMs IEPEMEHHBIMU U CUCTEM YPAaBHEHHM €
JBYMS IIEPEMEHHBIMU.

Pemrenne TEKCTOBBIX 3a/a4 C MOMOUIBIO
CUCTEM ypaBHEHMII.

Paznuuare mnapaienbHblE M [IEPECEKAIOIIMECS NpsMbIE 10 HX
YPaBHEHUSIM.

Pewats cucremsel IBYX JIMHEHMHBIX YPAaBHEHUM C JBYMS IIEPEMEHHBIMU
IIOJICTAHOBKOM U CJIOKEHUEM.

Pemwrare mpocreiimme CUCTEMBI, B KOTOPBIX OJHO W3 YPAaBHEHUH HeE
ABJISIETCS JIMHEVHBIM.

[MpuBoguTh rpaduyecKyr0 HWHTEPHPETAIMIO DPEUICHHUS YpPaBHEHHS C
JBYMSI IIEPEMEHHBIMU U CUCTEM YPABHEHMM C IBYMs [IEPEMEHHBIMH.

Pemrath TeKCTOBBIC 3a/1aU aNreOpandecKuM CrocoOoMm.

YpaBHeHus "
HepaBeHCTBA.
HepagenctBa (14 u)

YucnoBsle HEPaBEHCTBA U UX CBOMCTBA.

HepaBeHcTBO ¢ 0OQHOM nIEepeMEHHOM.
JInHeliHbIE HEPABEHCTBA C OJHON NIEPEMEHHON
n ux pemieHue. CHuCTeMBbl JIMHEWHBIX
HEPAaBEHCTB C OJHOW TMEPEeMEHHOW U WX
peuieHue.

PopMynHpOBaTH CBOMCTBA YACIOBBIX HEPABEHCTB, HIUTFOCTPUPOBATH UX
Ha KOOPAMHATHOM MPSAMOM, JOKa3bIBaTh aareOpandecku.

[IpuMeHsTH CBOICTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.

Pemate nuHeliHbIE HEpPAaBEHCTBA C OJHOW TMEPEMEHHOW, M300pakaTh
peuIeHre HEpaBEHCTBA HA YMCIIOBOW MTPSIMOM.

PemaTth cucTeMbl JUHEMHBIX HEPABEHCTB, H300pa)xkaTh pelIeHUE

N300paxkenne  pemieHUs  JTUHEWHOTO | CUCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOH.
HEpaBeHCTBA M HUX CHUCTEM Ha YHUCIOBOM
MPSMOIA.
DOyHKUIMN. ITonsTre GbyHKIMH. Ob6nacthb Hcnonb30Bath (YHKIIMOHATBHYIO TEPMUHOJIOTHIO M CHMBOJIUKY.
OcHoBHbIE OHATHS (6 | OIIpeleIeHusT UM MHOXECTBO  3HAYEHUU Beruucnsate  3HadeHuss  GyHKIUH, 3agaHHBIX  GopMmynamu  (TIpU

4)

¢dbyakuun. CriocoObl 3ananust QyHKIIHAA.
I'padux pynkuu. CoiicTBa QyHKIIUH, UX
oToOpakeHHe Ha rpaduke.

HEOOXOUMOCTH  HCIIOJIb30BATh COCTaBIIATh  TAOJHULIBI
3HAYCHUH (PYHKITHH.

CtpouTth 110 TOUKaM rpapuku GyHKITHA.

OnuceiBaTh CBOMCTBAa (QYHKIMM Ha OCHOBe €€ rpaduueckoro
MPEJICTaBICHHUS.

Hcnonb30Bath (YHKIIMOHATBHYIO TEPMUHOJIOTHIO M CUMBOJIUKY.

HccnenoBath puMepsl rpaduKoB, OTPAKAIOIINX pealbHbIE MPOLIECCHI U
apreHus. [IpuBOAUTH MpUMeEpHl MPOIECCOB M SBICHUN C 3aJaHHBIMU
CBOWCTBAMM.

Hcnonb30BaTh KOMIBIOTEPHBIE MPOTPaMMBbl JIJIs1 TOCTPOCHUS TpaduKOB
(byHKIMIA U U3YYEHUs] UX CBOWCTB.

KaJIbKYJISITOD);
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DyHKIUH. Urenue ©  MOCTpoeHHE  TpadUKOB Pacno3naBate BBl M3ydaeMbix (yHKIUN. [loka3piBaTh cXeMaTHUYECKH
Yucaosbie ¢ynkuuu | Gynkumii. [lpuMepbl rpadukoB (GYHKUHMH, | MOI0XkKEHUE HA KOOPIAMHATHOM IIIOCKOCTH rpadukoB (GyHKIMI BHaa: y = X2,
(10 v) OTpaXKaroIIKUX PEATbHbBIE MPOLECCHI. y=x3y= VX, y = |x].

DyHKUNH, OIMCBHIBAIOLIIMC TPAMYIO U Hcnonp3oBath  (DyHKIMOHATBHO-TpaUUecKue TPEACTABICHUS IS

00paTHyI0 NPONOPLHOHANBHBIE 3aBUCUMOCTH, pPELICHUS U UCCIIEIOBAHUS YPABHEHHI U CUCTEM YpPaBHEHHIA.

ux rpaduku. ['nnepbona. [TpumeHsaTh THPPOBBIC PECYPCHI IS TOCTPOCHUS TpaduKoB (DYHKITUH.
I'paduk pynkuum y = x2.
Oyuxmmn y = x2, y = 23,y = VX, y = [x[;

rpaguveckoe perieHue ypaBHEHUN U CHUCTEM

YPaBHEHUM.

IloBTOpEHUE u [IoBTOpEHHE OCHOBHBIX MOHATHA W Boibupate, NpUMEHSTb, OLIEHUBATH CIOCOOBI CpPAaBHEHHUS YHCEIl,

00001eHne (6 1)

METOJIOB KypcoB 7, 8, 9 kitaccoB, 00001IeHNE
3HAHUMN

BBIYMCIICHUH, TpeoOpa30BaHN BEIPAKEHU, pEIlIeHNs] ypaBHEHUH.
OcylmecTBIATh ~ CAaMOKOHTPOJIb ~ BBINOJIHAEMBIX ~ JEHCTBHM U
CaMOITPOBEPKY PE3yJIbTaTa BRIUUCICHUHN, TPEOOPa30BaHUM, TTOCTPOCHUH.
Pemrate 3amaun w3 peanpbHOM JKM3HU, NMPUMEHATH MaTEMaTUYECKHE
3HAHUS JUISl peNIeHUs 3a/1a4 U3 IPYTUX MPEAMETOB.
PemaTth TekcTOBBIE 337a4u, CPaBHUBAThH, BHIOUPATh CIIOCOOBI pPelIeHUs
3aJa4H.
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10 KJIACC

OO0111ee KOJIMuecTBO 4acoB — 136 4acos.

Tembl OcHoBHOe coepkaHue OcHoOBHbBIE BH/IbI /1eSITEILHOCTH 00y4aIOIINXCst
(TemaTu4ecKkue
0J10KN/ MOy JIN)

Yucaa PanvoHaneHble 4uCiIa, MPPALUOHAIBHBIC B meuenue yuebnoco 20o0a: NOHUMAaTh, IPUMEHATH B CAMOCTOSTENILHOM
BbIYHCJICHHS. Yrcia, KOHEYHbIE B OCCKOHEYHBIE IECSITUYHBIE | PeYH, BOCIIPHHUMATH (CIYXO3PUTEIBHO /WM Ha CIyX C Y4E€TOM YPOBHS
JelicTBUTEIbHBIE apoOu. MHOKECTBO NEHCTBUTENBHBIX YHCENT; | CIIyXOPEUYEBOTO pAa3BUTHS OOY4JalOMIMXCS) W JOCTaTOYHO BHSATHO W

yucaa (13 u)

NEUCTBUTENbHBIE 4YHUCJIa KaK OECKOHEUHbIE
JecsiTUYHble ApoOu. B3aumMHO oJHO3HAuUHOE
COOTBETCTBHUE MEXKIY MHOECTBOM
JEUCTBUTEIIBHBIX YACEI U MHOKECTBOM TOYEK
KOOPAMHATHOU MIPSAMOIA.

CpaBHeHHME  JCHCTBUTENBHBIX  YHCEII,
apudmeTnyeckue NeNCTBUA c
JIEMCTBUTEIIFHBIMU YHCIIAMHU.

[IpubmmkéHHOEe 3HAYEHWE  BEJIMYUHBI,

TOYHOCTH MPUOIMKECHHUSL.
Oxkpyrnenue yucen. [lpukuaka u oneHka
Pe3yNIbTaTOB BBIUMCICHUH.

€CTECTBEHHO BOCIPOM3BOJIUTh TEMATHUYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKXe JIeKCHKY MO0 OpraHu3aludyd y4eOHOH JesTeNbHOCTH.
BrimonusaTe GoHeTnueckyro 3apsaky. Mcmonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIIECHUSI.

Ilo okonuanuu kascooti yuebHot uemseepmu. BOCIIPUHUMATD Ha CIIyX U
BOCIIPOM3BOIUTh TEMATUUYECKYIO U TEPMUHOJIOTHIECKYIO JIEKCUKY Y4eOHOU
JTUCITUTIIIMHBI, a TAK)KE JIEKCUKY 110 OpTraHu3aIii Y9eOHOU e TeTbHOCTH.

Pa3BuBaTe mpeacTaBiieHHs O YHCIAaX: OT MHOXKECTBA HATypaJbHBIX
YHUCEN 10 MHOYKECTBA JICUCTBUTEIIHHBIX YHCEIL.

O3HAaKOMHUTHCA C BO3MOXKHOCTBIO TPEACTABICHUS JIEHCTBUTEIHHOTO
yyclia Kak OECKOHEUHON MJEeCITUYHOM ApoOM, MPUMEHATH JECATHYHBIE
NpUOIMKEHUS PallMOHANBHBIX U UPPALIMOHATIBHBIX YUCEIL.

N3o00pakaTh NeHCTBUTENBHBIC YHCIIAa TOYKAMUA KOOPIUHATHON MIPSMOTA.

3anuceIBaTh, CPAaBHUBATH U YIOPSAJOUYNBAThH ACHCTBUTEIbHBIE YHCIA.

BbImonHsATE, coueTast yCTHbIE U MUCbMEHHBIE TPUEMBI, apru(pMETHUECKHE
JNEHCTBUS C pallMOHANBHBIMHM YHCIAMH;, HAaXOAWTh 3HAYCHUS CTENEHEeH C
HEJNBIMU  TOKa3aTeasIMU W KOPHEH; BBIUMCIATh 3HAYCHHS] YHCIOBBIX
BBIPAYKCHUIA.

[TosnyuuTh TpenCTaBI€HHE O 3HAYUMOCTU ACHCTBUTEIBHBIX YHCEN B
MPAKTHYECKON AEITeTbHOCTH YEeTIOBEKa.

AHanu3upoBaTh H JeNaTh BBIBOJABI O TOYHOCTH MPUOIMKEHUS
JNEHCTBUTENLHOTO YMCIIa MIPU PEIICHUH 3a]1au.

OKpyrisiTh JEHCTBUTENbHBIC YKCIIA, BBIIOJHATh MPUKHUIKY PE3YylIbTaTa
BBIYMCIICHUH, OLIEHKY 3HAYEHUI YMCIIOBBIX BBIPAKEHUM.

3HAKOMUTBHCS C UCTOPHUEH pa3BUTHS MATEMATHKHU.

47




YpaBueHnus 7
HepaBeHCTBA.
YpaBHeHusi ¢ OJHOM
nepemMenHoi (19 4)

JIuneitnoe YpPaBHEHHE. Pewenue
YPAaBHEHUH, CBOJIAIINUXCS K JIUHEHHBIM.

Ksagparnoe YpaBHEHHUE. Pemenue
YPaBHEHUM, CBOIAIIMXCA K KBaJIPAaTHBIM.
bukBanpaTHbie ypaBHEHUS.

[Ipumeps! penieHnst ypaBHEHUN TPEThEH U

OcBauBarp, 3allOMHHATh U TPUMEHATH Trpaduyeckue METOJIbl TpU
pelIeHNN ypPaBHEHNM, HEPABEHCTB U UX CUCTEM.

Pacnio3naBars 1ienbie ¥ IpoOHBIE ypaBHEHUS.

Pewrars nuHEHBIE U KBaJIpaTHBIE YPABHEHUS, YPABHEHUS, CBOIAIIUECS
K HUM, TIPOCTEHIINEe ApOOHO-PallMOHATBHbIE YPaBHEHHUS.

[Ipemiarate BO3MOXHBIE CIIOCOOBI PEHICHHUS TEKCTOBBIX —3ajad,

4yeTBEPTOM  CTENeHel  pas3jiokeHWeM Ha | o0CyKJaTh MX M peliaTh TEKCTOBBIE 3a/1a4l Pa3HbIMU CIIOCOOaMHU.
MHOKHUTEJIH. 3HAKOMUTbHCS C UCTOPUEN pa3BUTHS MaTEMaTHKU.
Pemrenne IpOOHO-paLMOHAIBHBIX
YPaBHEHUM.
Pemenue TEKCTOBBIX 3a7a4
anreOpandeckuM METOJIOM.
YpaBHeHus " Jluneitnoe ypaBHEHHUE c JIBYMS OcBauBath U NPUMEHATh NPUEMBI PELICHHS] CUCTEMBI JABYX JIMHEHHBIX
HepaBeHCTBA. MIEPEMEHHBIMU U €T0 IrpaduK. YpaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHHI, B KOTOPBIX

Cucrembl ypaBHeHMi

(19 u)

Cucrema IBYX JMHEHMHBIX YPaBHEHHU C
JBYMsI IEPEMEHHBIMU U €€ penieHue. Pemenue
CUCTEM JIBYX YpaBHEHHUH, OJHO M3 KOTOPBIX
JINHENHOE, a APYroe — BTOPOW CTETIEHHU.

I'papuueckass MHTEpHpeTalus CUCTEMBI
YPaBHEHUU C ABYMS IIEPEMEHHBIMHU.

OJIHO YPABHCHUEC HEC ABJIACTCA JIMHEHHEBIM.

Hcnonb3oBath (yHKIMOHATBHO-TpaUuecKkue MpeACTaBICHUsS s
PEICHUA U UCCIICAOBAHUA ypaBHeHI/Iﬁ U CUCTEM.

AHaNMM3UpPOBATh TEKCTHI 33]1a4, PelIaTh UX alredpandeckuM cCrocoooM:
NEPEeXOUTh OT CJOBECHOM (OPMYTUMPOBKM  YCIOBUSA 3aJauyd K
anredpandeckoil MoIeH MyTEM COCTABIICHUS! CUCTEMbI YPaBHEHUH; pelaTh
COCTaB JICHHYIO CUCTEMY ypaBHEHUI; HHTEPIIPETUPOBAThH PE3yNbTaT.

3HAKOMUTHCS C UICTOPUEN Pa3BUTHSI MAaTEMATHKU.

YpaBHeHus 7
HepaBeHCTBA.
HepaBencrna (21 1)

YucnoBbie HEpaBEHCTBA U UX CBOMCTBA.

JluHeiiHple  HepaBeHCTBA €  OJIHOM
MepEMEHHON U UX peIIcHuE.

CucrteMbl TUHEUHBIX HEPABEHCTB C OJIHOM
MIEPEMEHHOM U UX pelIcHuE.

KBanparHble HEpaBEHCTBA U UX PEILICHHE.

I'paduaeckas nHTEpIIpETAIIS HEPABCHCTB
Y CUCTEM HEPaBEHCTB C JBYMs MI€PEMEHHBIMHU.

I‘II/ITEIT]':, 3alIMCbIBaTh, IIOHMMAaTb, HWHTCPIIPETUPOBATHL HEPABCHCTBA,
HCII0JIb30BaTh CUMBOJIMKY U TCPMHUHOJIOTUIO.
BrimonaaTs Hp606p330BaHI/IH HCPABCHCTB, HUCIIOJIB30BAaThb JJIA

Hp606paSOBaHI/IH CBOMCTBA YHCJIOBBIX HEPaBCHCTB.

Pacrno3naBath JuHEHBIC U KBaJIpaTHbBIC HCPABCHCTBA.

Pemats nunHeiHbIe HCPABCHCTBA, CUCTCMBI JIMHEHHBIX HCPABCHCTB,
CUCTCMbI HCPABCHCTB, BKIIIOYAIOIIUX KBAAPATHOC HCPABCHCTBO, W PCIIATH
ux., 06CY)K,Z[3TL IOJIYYCHHBIC PCIICHU.

I/I306pa)KaTL peIICHUEC HCPABCHCTBA MW CHCTCMbl HCPABCHCTB Ha
YHCI0BOH priMOfI, 3aIMUChIBATh PCIICHHUC C TIOMOIIBKO CUMBOJIOB.
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Pemware  xBazmpaTHbIE
IIPECTaBICHHUS.

OcBauBath U IPUMEHATH HEPABEHCTBA IIPU PEIICHUN Pa3IMUHBIX 33/a4,
B TOM 4MCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.

HEpaBEHCTBA, HCIOJB3Yys  rpaduveckue

@Oyuknun (21 v)

KBangpatnunas QyHkmus, e€ rpaduk u
cBoiictBa. [Tapabona, KOOpAMHATHI BEPIIMHBI
napa0oJibl, 0Cb CHMMETPHUH 1apadoJIbl.

CreneHHble (QYHKIMH C HATypaJbHBIMU
nokasarensiMu 2 u 3, ux rpauku U cBOiCTBa.

I'paduku ¢pynkomit: y =kx, y=kx +b, y

=S y=xty=x%y=vx y= x|

PacrioznaBate  BHIBI  M3y4aeMbIX  (QYHKUMN;  MJUIFOCTPUPOBATH
CXEMaTU4YEeCKH, OOBSICHATH PACIOJIOKEHUE Ha KOOPAMHATHOW IUIOCKOCTH
rpadukoB QyHKIMA BUga: y = kx, y=kx +b, y = E, y=x2y=x3y=Vxy
= |x| B 3aBucuMmocTH OT 3HauyeHHI KOIPOHUIHUEHTOB; OIMKUCHIBATE WX
CBOMCTBA.

Pacnio3naBath kBagpaTuuHyr0 GYHKIHIO IO GopMyIIe.

[IpuBoinTh mnpuMeEpbl KBaJpaTUYHBIX 3aBUCUMOCTEH W3 peabHOU
KU3HHU, (PU3UKH, TEOMETPUH.

BoisBnsATh 1 0000111aTH 0COOEHHOCTH rpaduKa KBaApaTUYHON QyHKIUN
y=x2+bx+c.

Crpoutrb u u300paxaTb CXeMaTHUECKU TIpauKH KBaJpaTHUYHBIX
(yHKumii, 3ananHBIX GopMynaMu BHaay = ax?, y = ax? +q, y = a(X + p)?,
y = ax? +bx + C.

AHanM3upoOBaTh U MPUMEHSTH CBOWCTBA W3YYCHHBIX (DYHKIMH IS MX
HOCTPOEHHMS], B TOM YHUCJIE C TIOMOIIBIO HU(POBBIX PECYPCOB.

YucioBbie
M0CJIed0BATEILHOCTH
(21 9)

TlousiTHE YNCIOBOM MOCIENOBATEILHOCTH.

3ananne MOCIIEIOBATEIILHOCTH
peKyppeHTHOU (opMynol u Gopmynoi N-ro
qJIeHa.

Apudmernueckas U TreoMeTpUYECKas
MIPOTPECCHUHU. DopmyIbl N-ro  4jeHa
apudmernyeckoit u reoMeTPHUECKOi

MPOrpeccuil, CyMMbI MEPBBIX N YIECHOB.
N300paxkenue 4ieHoB apudMeTndeckon u
F€OMETPUUECKOW MpPOTrpeccuid TOYKaMU Ha
KOOPAMHATHOM MJIOCKOCTH.
JIMHENHBIN U SKCTIOHEHIMAIIBHBINA POCT.
CoHbI€ POLICHTBHI.

OcBauBath M MPUMEHSITh WHAEKCHBIE 0003HAYEHUS, CTPOUThH PEUEBHIE
BBICKA3bIBaHUS C UCMOJIb30BAaHUEM TEPMHUHOJIOTHH, CBS3aHHOM C MOHATHEM
MOCIIEZI0BATEIHLHOCTH.

Ananu3upoBath ¢GopmMyly N-ro wWieHa MOCIeJ0BAaTEIbHOCTH WIH
PEKyppeHTHYIO (OpMYyNy M BBIYHCIATH YIEHBI IOCIEIO0BATEIbHOCTEH,
3aJJaHHBIX 3TUMU (HOPMYIaMHU.

YcTanaBnuBaTh 3aKOHOMEPHOCTh B MOCTPOEHUH MOCIIEI0BATEIILHOCTH,
€CJIM BBITTUCAHBI TIEPBbIE HECKOJBKO €€ UICHOB.

PacnioznaBate apudmMeTHveckyro U reoOMEeTpHUYEcKyI0 MPOTrpeccuu Ipu
pa3HbIX Coco0ax 3aJaHus.

Pemats 3amaun ¢ wucmonb3oBaHueM — GopMmyn  N-ro  uJeHa
apu(METHUECKOM U TEeOMETPHUECKOW Mporpeccuif, CyMMbl HEpBbIX N
YWICHOB.
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N300paxaTs 4iieHbl MMOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPIUHATHOM
IUIOCKOCTH.

PaccmarpuBaTh mpumepsl MPOLECCOB U SBJICHUM U3 pEajlbHOW KU3HM,
WUIIOCTPUPYIOIIMNE HU3MEHEHHWE B apU(METHYECKOM Mporpeccuu, B
reOMETPUYECKO IIPOrPECcCui; n300pakaTh COOTBETCTBYIOLIME
3aBHCHMOCTH TPaPHUECKH.

Pematp 3amauu, CBS3aHHBIE C YMCIIOBBIMH IOCJIEOBATEIHOCTSIMH, B
TOM 4YHCIIE 33/Ia4d W3 PEeabHON JKU3HU C HCIIOJIb30BAaHHEM IU(PPOBBIX
TEXHOJIOTHH (3JIEKTPOHHBIX TaOJHII, TPAPUIECKOT0 KaTbKYJISITOpa U T.I1.).

Pemats 3agaum Ha CIOXKHBIE MPOLIEHTHI, B TOM YHWCJIE 3aJa4d W3
peaIbHON MPAKTUKH (C UCHOIB30BAaHUEM KAJIbKYIISITOPA).

3HaAKOMUTBHCS C UCTOPHEH Pa3BUTHS MATEMATHKH.

IToBTOpEHHUE,
00001IeHME,
CHCTEeMATU3ALUSA
3HaHui (22 4)

Uwucna v BeIUMCIIeHUs (3aMKch, CpaBHEHUE,
IeHWCTBUST C JIEHCTBHTEIILHBIMH  YHCJIAMH,
YUCIIOBasl MpsMas; MPOLEHThI, OTHOUIEHHS,
MPOTIOPIIMU;,  OKPYTJIEHHWe, TpUOIKEHUE,
OIICHKA; pelienre TEKCTOBBIX 3a7a4
apuMETHUECKUM CTIOCOOOM).

Bocnpuanmats (CIIyXO3pUTENTbHO W/WIM Ha CIyX C Y4ETOM YpPOBHSA
CIIyXOpEUeBOT0 pa3BUTUSl OOy4alOUIMXCA) U OMNEPUPOBATH CJEAYIOIIUMHU
MOHSATHUSMH: MHOXKECTBO, TOJMHOXECTBO, OMEpaIllid HaJ MHOKECTBaMHU.
Hcnons3oBath Tpaduueckoe MPEACTaBICHUE MHOXECTB I OIHCAHUS
peaTbHBIX MPOIECCOB U SIBJICHUHN, TP PEIICHUH 3a7a4 U3 IPYruX yueOHBIX
PEIMETOB.

AKTyalln3upoBaTh TEPMHUHOJIOTHIO U OCHOBHBIE IEHCTBUS, CBSI3aHHBIE C
YHUCIIaMU: HAaTypalbHOE YHMCJIO, MPOCTOE U COCTAaBHOE YHWCIA, JETMMOCTh
HATypaJIbHbIX YHUCEJl, MPU3HAKU JEIUMOCTH, LIE€JI0€ YUCIIO, MOIY/b YHCa,
OObIKHOBEHHasi M JecATWYHas JApoOW, CTaHIApTHBIA BUJ 4MHCTA,
apuMeTHUYeCKui KBaJIpaTHbII KOPEHb.
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PABOYAS TPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPHUS» B 7-10 KITIACCAX

HNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpust Kak OJMH M3 OCHOBHBIX pa3/eiOB IIKOJBHOM MaTEeMaTUKH, UMEIOIIMNA CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, UX OTHOWICHHHA M B3aUMHOE
pacroyio’keHue, OMHpAeTCs Ha JIOTHYECKYIO, JOKa3aTelbHYIO JIMHUIO. LIeHHOCTh wu3ydeHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30oBaHus 3aK/II0YaeTCs B TOM, YTO 0Oydarouuiics
YUUTCSI TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHHS, CTPOUTH JIOTMYECKHE YMO3AKIIOUCHHUS,
JOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIMTH
paccyXJIeHHs «OT IPOTHUBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (DOPMYIMPOBATH OOpaTHbIE
YTBEPIKJICHHSL.

BTopoii IEeHHOCTHIO U3YyUYECHUS TEOMETPHUH SIBJISIETCS HCTIONIE30BaHHE €€ KaK MHCTPYMEHTA IPH
peleHnn Kak MaTeMaTHUECKUX, TaK U MPAKTHYECKHX 3a/1a4, BCTPEUAIOIINXCSI B PEaTbHOM KU3HH.
OOyuarommiicsi JOJDKEH HAYYUTHCSI OTPENENUTh TE€OMETPHUECKYI0 (HTypy, ONHCATh CIOBAMU
JAHHBIA YePTEK WM PUCYHOK, HAUTH TIOMIA/(b 3€MEJIbHOTO y4acTKa, PACCUUTATh HEOOXOJMMYTO
JUIMHY OINTOBOJIOKOHHOTO KabOelns wiu TpeOyeMble pa3Mephbl Tapaxka Jyuisi aBTOMOOWIIA. DTOMY
COOTBETCTBYET BTOpasi, BEIYMCIUTENbHAS JIMHUS B M3Y4YeHUU reoMeTpur. [Ipu permeHnun 3amad
MPAKTUYECKOTO XapaKTepa OOYyUJaroIUNCS YIUTCS CTPOUTH MaTEMaTHUECKHE MOJIENI PeaTbHBIX
KU3HEHHBIX CHUTyallld, TPOBOIWTH BHIUYUCIICHUS W OICHWBATH AaJICKBATHOCTH IIOJYYEHHOTO
pe3ynbrarta.

KpaitHe Ba)kHO TOMUEPKHUBATH CBSI3U TEOMETPHH C JPYTUMH YYEOHBIMH TIpEIMETaMH,
MOTHBHPOBaTh  HCIIOJIb30BaTh  OMPEICICHHUS  TeOMETPUYECKHX (QUTyp ©  TOHSTHI,
JEeMOHCTPUPOBATH MPUMEHEHHE TIOJTYIEHHBIX YMEHHI B (PU3UKE U TEXHHUKE. JTHU CBSI3U Hanbosee
SIPKO BUJIHBI B TeMax «Bektopbsl», «TpUroHoMeTprueckue COOTHOMIECHUSD, «MeTo1 KOOpAHUHAT»
u «Teopema [Tudaropar.

VYueOnnlii kypc «l'eomeTpus»» BKIIOYAET CICAYIOIIME OCHOBHBIE PAa3fCiibl COJCPKAHUS:
«['eomerpuueckue ¢urypsl M uX CBoOiicTBay, «l3MepeHHe TreoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IJIOCKOCTH», «BekTopbl», «JIBMKEHHSI  IUIOCKOCTHY,
«IIpeobpazoBanust MO00US.

COJEPKAHUE OBYYEHUA

7 KUIIACC

(3-it rox o0yuenust Ha ypoBHe O00)

[IpocTeitmume reomeTprudeckue GUTYpbl U KX CBOHCTBA.

N3mepenue reoMeTpuyecKiX BeIMUNH

TpeyronbHUKH

[TapannenbHble psIMbIE, CyMMa YIJI0B TPEYTOJIbHUKA

OxpyX)HOCTb U KpyT. [ 'eOMeTpuiecKre moCcTpOSHHS

O060011eHre U cUcTeMaTU3allkisa U3YYeHHOTO MaTepuaa

8 KJIACC

(4-i ron o6yuenusi Ha ypoBae OO0)

YeThIpEXYroJIbHUKU

Teopema daneca u Teopema 0 NMPONOPIHOHAIBHBIX OTPE3KaX, NOJOOHBIE TPEYTOJIbHUKH

[Tnomans. HaxoxxaeHue miomazneil TpeyrojJbHHUKOB M MHOTOYroJibHbIX ¢uryp. Ilmomanu
1o1I00HBIX uryp

Teopema IIudaropa u Hauana TPUTOHOMETPUHU

O060011eHNe U cUCTeMaTU3alMs H3YyYeHHOTO MaTepHrasa

9 KJIACC

(5-it ron 06yuenusi Ha ypoBHe O0OO0)

VYrasl B OKPY)XHOCTH. BrncaHHble M ONMCaHHBIE YeThIpeXyrojJbHUKH. KacarembHble k
okpyxHocTu. Kacanue okpyxHocTei

Tpuronometpusi. TeopeMbl KOCHHYCOB U CUHYCOB. PelieHue TpeyrojabHHKOB

IIpeo6pazoBanue nogo6us. Merpuueckre COOTHOIIEHUS B OKPY)KHOCTH



Bexropsl

O06o01IeHre U CHCTeMAaTH3alus U3YYeHHOTO MaTepuaia

10 KJIACC

(6-ii rox o6yuenusi Ha ypoBHe O0OO)

JlekapTOBBI KOOPAWHATHI Ha IUIOCKOCTH

[MpaBwiibHBIE MHOTOYTOJILHUKH. JlJMHA OKPYKHOCTH M IUIONIAIb Kpyra. BbrumcieHue
IJI0IIA 1N

JIBM>KEHUS TIIOCKOCTH

[ToBTOpeHue, 0000IICHNE, CUCTEMATU3AIMS H3YYEHHOTO MaTepHraia

NPEJIMETHBIE PE3YJIbTATHI

OcBoenue yueoHOTro Kypca «I'eomerpusi» B 7—10 knaccax 10mKHO 00ecrieunBaTh JOCTHKEHNE
YKa3aHHBIX HIKE MTPEAMETHBIX 00pa30BaTENIbHBIX PE3YIIHTATOB.

7 KIIACC

Pacrio3naBate u3ydYeHHBIE TeOMETpUYECKHE (DUTYpBI, ONpeneNsaTh HX B3aUMHOE
pacrosioKeHue, n300paxkaTb TeOMETpUUYECKUe GUTYPHI, BBITIOIHATH YEPTEXKH IO YCIOBHUIO 3a/1a4H.
N3mepsTh nuHEHBIE U YIIIOBBIE BEIMYMHBL. Pemarh 3amaun Ha BBIYMCIICHUE JUTMH OTPE3KOB U
BEJINYUH yTJIOB.

Jlenath TpyOyr0 OIIEHKY JUHEHWHBIX M YIJOBBIX BEIMYMH TPEIMETOB B peaTbHOM >KU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PasnmuyaThk pazmMepsl ATUX 0OBEKTOB TIO MOPSIKY BETHUYUHBI.

CTpouTh 4epTekKH K TEOMETPUUECKHUM 3a1adam.

[Tonp30BaThCst MPU3HAKAMU PABEHCTBA TPEYTOJLHUKOB, UCIIOJIB30BATh MPU3HAKK U CBOMCTBA
PaBHOOEPEHHBIX TPEYTrOJIHLHUKOB MPH PEIICHUH 3a/1a4.

[IpoBOIUTH IOTHYECKHE PACCYXACHUS C UCTIOJIF30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi MpU3HAKAMU PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOICTBOM
MEJMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJbHOTO TpPEYroJbHHKA, B pEIICHUU
reOMEeTPUYECKUX 3a/1a4.

Onpenenars napajuleNbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIe OOpa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapayieIbHOCTh MPSAMBIX C MOMOIIbIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJHOM MPSAMOM JIO TOUEK APYTrou mpsiMOM.

Pematp 3agaun Ha kieT4yarton Oymare.

[IpoBOIUTH BBIUMCICHHS M HAXOAWUTh YHCIOBbIE M OyKBEHHBIE 3HAUYCHUS YIJIOB B
reOMEeTPUUYECKUX 3a/1a4aX C UCIOJIb30BAHUEM CYMMBI YIIIOB TPEYroJIbHUKOB U MHOTO YTOJIbHUKOB,
CBOJCTB YyIJIOB, 00pa30BaHHBIX [P MIEPECEUCHUH IBYX MapaslieIbHbIX MPSIMbIX ceKyiei. Pemars
MPAKTUYECKUE 3a/1a4 Ha HAXO0XJACHUE YIIIOB.

Brnagets moHsTHEM reOMETPUYECKOrO MeCTa TOUeK. YMETh ONpPEeesiaTh OUCCEKTPHUCY yria U
CepeMHHBIN MEPIEeHIUKYISAP K OTPE3KY KaK FreOMETPUYECKHE MECTa TOUYEK.

@opMyIHpPOBaTh OMPENENCHUS OKPY>KHOCTH U Kpyra, XOpAbl U JTuUaMeTpa OKPYXKHOCTH,
M0JIb30BAaThCS UX CBOMCTBAMHU. YMETh IPUMEHSITh 3TH CBOMCTBA IIPU PELLICHUU 3a7a4.

Brnagets moHATHEM OMUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTH €€ IISHTP.
[Tonb3oBatbest pakTamMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECEeKAIOTCS B OJHON
TOYKE, U1 O TOM, YTO CEPEIMHHbIE MEPIIECHIUKYISIPbl K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCA B
OJHOM TOUKE.

Brnagete moHATHEM ~ KacaTeNbHOM K  OKPYXHOCTH, IIOJIb30BaTbCsi TEOPEMOM O
MIEePIEeHIUKYIIPHOCTH KacaTelbHOU U paauyca, MPOBEAEHHOTO K TOUKE KacaHusl.

[Tonb3oBaThcst  MPOCTEHIIMMHM ~ TE€OMETPHUYECKMMU  HEPaBEHCTBAMHM, TOHHMMAaTh  HX
MPAKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MMOMOILBIO IIUPKYIS U JTUHEHKHU.

8 KUIIACC

PacriozHaBaTh OCHOBHBIE BHIbBI YETHIPEXYTOJBHUKOB, MX OJIIEMEHTHI, TOJB30BAaThCS MX
CBOMCTBAMM IPU PEIICHUU F€OMETPUUECKHX 3ajad. [I[puMeHATh CBOMCTBAa TOUKH MEPECEUECHUS
MeJMaH TPEeyrojbHUKa (IEHTpa Macc) B pelIeHUW 3ajad. BianeTs MOHITHEM CpeaHell TWHUU
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TPEYroJbHUKAa W Tpaleluy, NPUMEHATh UX CBOICTBA NPU PEIICHUU T€OMETPUUYECKHUX 3a/ad.
ITonp3oBatbcs Teopemoit Pasneca U TEOPEMOU O IMPONOPLUUOHAIBHBIX OTPE3KaxX, IPUMEHATh UX
JUIS PEILIEHUs IPAKTUYECKUX 3a/1a4.

[IpuMeHATh IPU3HAKY [10100USI TPEYTOJIbHUKOB B PELIEHUH FEOMETPUUECKUX 3a/1a4.

[Tonb3oBaTbesa TeopeMoii [ludaropa s penieHns reoMeTpUuIecKux U MPaKTUYECKUX 3ajad.
Crpouth MaTeMaTHUECKYI0 MOJEIb B IPAKTUUYECKUX 3ajauaX, CAMOCTOSITENIBHO JIENaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOIIHE JIUHBI.

[IpuMeHSTH OTy4YEeHHbIE 3HAaHUS HA ITPAKTHKE.

9 KJIACC

Bnagerp noHATHSMM CHHYCa, KOCHMHYCA M TaHITE€HCA OCTPOIO yrja MpsSMOYTOJbHOIO
TpeyrojpHuKa. [1071630BaThCsl STUMU NOHATUSMM JJIs1 PELLIEHUS TPAKTUUECKUX 3a/1a4. Beruncisare
(pa3nuuHbBIMU  crioco0aMi) IUIOIIAAb TPEYroJbHUKAa U IUIOMIAAXM MHOTOYIOJIBHBIX (QUryp
(monw3ysich, Trae HEOOXOAWMO, KalbKyasaTopoM). IIpuMeHsATh TOJy4YeHHBIE YMEHHSA B
MPaKTUYECKUX 33a4ax.

Bnagerp MOHATHSAMHM BIMCAaHHOTO M LEHTPAJbHOIO YIJIA, HCHOJB30BaTh TEOPEMBI O
BIMCAHHBIX Yriax, yriax MexJy XopJaMu (CeKyILIMMHU) U YTiie MeXAy KacaTeJIbHON U XOpI0H npu
pELIeHUH T€OMETPUUECKUX 3a/1a4.

Bnagerp MOHSATHEM OMUCAHHOTO YETHIPEXYrOJbHUKA, IMPHUMEHSATH CBOMCTBA OMHCAHHOTO
YeThIPEXYrOJIbHUKA MTPH PEIICHUU 3aau.

3HaTh TPUTOHOMETpUYECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOIUTh C X IMOMOIIBIO Pa3InYHbIE
AJIEMEHTHl TPSIMOYIOJBHOTO TPEYroJIbHUKA («pElIeHHEe MPSIMOYrOJIbHBIX TPEYTOJIbHUKOBY).
Haxoautsb (¢ mOMOIIBbIO KANbKYISTOPA) AIMHBI U YIJIbI ISl HETAOJIMYHBIX 3HAUEHUH.

[Tonb3oBatbest hopMynaMu IPUBENCHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKAECTBOM JIS
HAaXO0XJACHHS COOTHOLIEHUI MEX Ty TPUTOHOMETPUYECKUMHU BEITUYHHAMU.

Hcnonp30BaTk TEOpEMBI CMHYCOB M KOCHHYCOB IJIsl HAXOXKIEHUS PA3IUYHBIX DIIEMEHTOB
TPEYroJIbHUKA («pEIIEHUuEe TPEYTOJbHUKOBY), NMPUMEHATh MX INPH PELICHUH T'€OMETPUUYECKUX
3az1ad.

Brnaners noHatusMu npeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJ0OHBIX
¢uryp. [lonp3oBaThbes cBOMCTBaAMHU 1OA00US MTPOU3BOJIBHBIX (PUIYp, YMETh BBIYMCIATH AJIUHBI U
HaXOJUTh YIJbl y M0A0OHBIX Guryp. IIpuMeHsaTs cBoiicTBa M0J00Ms B MPAKTUYECKHUX 3a/adax.
YMeTh NpUBOANUTH IPUMEPBI HOJOOHBIX (PUTYp B OKPYXKAIOIEM MHpE.

Ilonb3oBaTbcs TeOpeMaMHM O NPOU3BEINCHUM OTPE3KOB XOpZ, O INPOU3BEACHHH OTPE3KOB
CEKyILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCs BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUN U (PU3UYECKUI CMBICI, IPUMEHATh
UX B PELICHUH T€OMETpHUYECKHX M (pu3nueckux 3azad. IIpuMeHsATH ckadsipHOE NMpPOM3BEACHUE
BEKTOPOB JUIsl HAXOXKICHUS JUIMH U YIJIOB.

[IpuMeHATH OJIydEHHBIE 3HAHNS Ha IPAKTUKE — CTPOUTh MaTEMaTH4YECKHE MOJIEIH JUIs 33124
peasbHON JKU3HU U IMPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHMSI C IPUMEHEHHEM Ioxo0us u
TPUTOHOMETPHH (TIOJIB3YSCh, 1€ HEOOXOIUMO, KAJIBKYIIITOPOM).

10 KJIACC

(6-i rox o6yuenusi Ha ypoBae OOO0)

Ilonb3oBaTbcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATh €ro B PELICHUH
F€OMETPUYECKUX U NPAKTUYECKUX 3a]ad.

Bnagers NOHATHAMM NPaBUIBHOIO MHOTOYTOJIBHMKA, IJIMHBI OKPYKHOCTH, JJIUHBI IyT'U
OKPY)KHOCTH M DPaJMaHHOW MEpbI yIjia, yMETb BBIYMCIATH IUIOLIAAb Kpyra M €ro 4acreil.
[IpuMEHSATH Oy4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (Wi LEHTpPHI) CUMMETpUU (GUryp, NPUMEHSATh JBMXKEHHUS IUIOCKOCTH B
MIPOCTENIIINX CIIydasix.

[IpuMeHATH MOJTydeHHbIE 3HAHNS HA IPAKTUKE — CTPOUTh MaTEMaTUUECKHE MOJIEIH JUIs 3314
pearbHON KU3HU U IMPOBOJUTH COOTBETCTBYIOLIME BBIUYMCICHUS C NMPUMEHEHHEM I0J00Us U
TPUTOHOMETPUYECKUX (PYHKIUH (IIOJIB3YACh, TJIe HEOOXOAUMO, KAJIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

TemaTHyeckoe IaHUPOBAHKUE TI0 TEOMETPHU MPEICTABICHO MO roam o0ydeHus (7—10 Kiacchr).

OcHOBHBIE BUJBI JEATEIBHOCTH OOYYAIOIIUXCA IEPEYUCICHBl MPHU W3YYECHHHM KaXKIOW TEMBbl M HAIpaBJICHbl HAa JOCTHKCHHE IUIAHUPYEMBIX
pe3yibpratoB oOydeHus. [lepedeHb BHIIOB JAEATEILHOCTH MOJKET OBITh PACIIUPEH WM COKpamiéH — C y4€TOM BO3MOKHOCTEH W OrpaHUYCHUI
o0y4aromuxcs, 00yCIOBICHHBIX CTPYKTYPOI HApYIICHHS IIPH MATOJIOTUH CIIyXa.

7 KJIACC

OO0111€e€ KOJIMYECTBO YacoB — 68 yacos.

BeauduH (14 4)

WN3mepenne  JMHEHHBIX W YIUIOBBIX
BEJIMYMH, BEIUHCICHHE OTPE3KOB U YIJIOB.

[Tepumerp u IO T ¢uryp,
COCTAaBJICHHBIX U3 MPAMOYIOJIbHUKOB.

Tembl OcHoBHoOe coJepkaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
(TemaTu4ecKkue
0JI0KN/MO1YJIH)

IIpocreiimme [Ipocreiiime reomeTpuyeckue OOBEKTHI: B meuenue yuebnoco 200a: NOHUMAaTh, IPUMEHATH B CAMOCTOSITENILHOM
reoMeTpuyeckmue TOYKH, MIpsIMBIE, JTy4H u yIJIbl, | peYd, BOCIPUHUMATH (CIyXO3pUTENIbHO W/WIM Ha CIyX C Y4ETOM YpOBHS
¢urypsi " HX | MHOTOYTOJIbHUK, JIOMaHasl. CIIyXOpEeueBOIro pa3BUTUS OOy4arouMxcs) U JOCTaTOYHO BHITHO U
cpoiictBa. U3mepenue CMexXHBIC U BEpTUKAIIbHBIC YIITHI. €CTECTBEHHO BOCIPOM3BOJUTh TEMATUYECKYI0 M TEPMHUHOJOTUYECKYIO
reoMeTpruyecKux Pabora ¢ nmpocTelmumMu 4epTekaMu. JEKCUKY, a TaKXe JEeKCHKY [0 OpraHu3aluy y4yeOHOM JAedaTeabHOCTH.

Boinonuate poneTnueckyro 3apsaaky. Vcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPE/ICTBA OOIIECHMSI.

Ilo okonuanuu kasicooti yuebHotl yemseepmu. BOCIIPUHUMATD Ha CIIyX U
BOCITPOM3BOJIUTh TEMATUYECKYIO U TEPMHUHOIOTHUECKYIO JIEKCUKY Y4eOHOM
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui yueOHOM e TeIbHOCTH.

DopMyIHpOBaTH OCHOBHBIE MOHATHS U OTIPEICIICHUSI.

Pacno3naBaTh u3yueHHbIE reoMeTpuueckue (QUrypbl, ONpeneisaTh HX
B3alMHOE PACIIOJIOKEHHE, BBIMOIHITH YEPTEK MO YCIOBHIO 3aa4H.

[TpoBoUTH MpOCTENIIINE TOCTPOCHUS C TOMOIIBIO LIUPKYJISL U JIMHEUKH.

W3mepsaAThs IUHEHHBIE U YIIIOBbIE BEIMYMHBI T'€OMETPUYECKUX U
MPAKTHYECKUX OOBEKTOB.

Onpenensath «Ha Tha3» pa3Mepbl peallbHbIX OOBEKTOB, MPOBOAUTH
rpyOyIO OIICHKY UX Pa3MepOB.

Pemath 3aaun Ha BHIYHCIICHUE AJTMH OTPE3KOB M BETUYHH YIJIOB.

PemaTh 3aaun Ha B3aUMHOE PaCMOJIOKEHHE FTeOMETPUUECKUX puryp.

[TpoBoauTH KiaccU(UKALUIO YTTIOB, BEIUUCIATH JTUHEHHBIC U YTIIOBHIE
BEJIMYUHBI, IPOBOJUTH HEOOXOIUMBIE JIOKa3aTeIbHbIC PACCYKICHUSI.

3HAKOMUTHCS C UCTOPHEN pa3BUTHUS IT€OMETPHUU.




Tpeyronbuuku (22

)

[lonsiTHE O paBHBIX TpPEYrOJIbHUKAX U
IIEPBUYHBIE  NIPEJCTABICHUS O  PABHBIX
(xoHrpysHTHBIX) ¢urypax. Tpu mnpusHaka
PaBEHCTBA TPEYTrOJIbHUKOB.

[Ipu3Haku paBeHCTBA MNPSIMOYIOJBHBIX

TPEYTOJIbHUKOB. CoiicTBO MEIUaHBI

IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA.
PaBHOOepeHHbIE ¥ PaBHOCTOPOHHHE

TpeyroibHUKHA. [IpusHakm u  cBOMcTBa

PaBHOOEIPEHHOTO TPEYroJIbHUKA.

[IpotuB GosblIel CTOPOHBI TPEYTOJIbHUKA
JIEKUT OOJBIINH YTOJI.

[IpocTeimmre HepaBeHCTBA B TEOMETPHUN.

HepasenctBo TPEYroJbHHUKA.
HepaBeHcTBO TOMaHOIM.

[IpsAMOYrOBHBIN TPEYTrOJIBHUK C YIJIOM B
30°.

IlepBple MOHATHSA O JOKAa3aTEIBCTBAX B
TE€OMETPHH.

PacriozHaBath mapbl paBHBIX TPEYrOJbHUKOB Ha T'OTOBBIX yepTexkax (cC
yYKa3aHUEM IIPU3HAKOB).

BoiBomuTh cnenctBus (paBEHCTB COOTBETCTBYIOIIMX 3JIEMEHTOB) U3
PaBEHCTB TPEYTOJBHHUKOB.

DopMynIHMpOBaTh ONIPENEICHUA: OCTPOYTOJBHOIO, TYINOYIOJBHOIO,
IPSMOYTOJIBHOTO, PaBHOOEAPEHHOTO, PaBHOCTOPOHHETO TPEYroJbHUKOB;
OMCCEKTPUCHI,  BBICOTBI,  MEIWAHbl  TPEYrOJIbHUKA;  CEPEIUHHOTO
NEePHEHANKYJIApa OTPE3KA; [IEPUMETPaA TPEYTOJIbHUKA.

Q@opMynHupoBaTh ~ CBOWCTBA W IPHU3HAKH
TPEYTrOJIbHUKA.

Crpouth 4epTexu, pemarh 3a7auyd C MOMOUIbI0 HAXOXKIEHHS PaBHBIX
TPEYTOJIbHUKOB.

[IpuMeHATh NpU3HAKKA PABEHCTBA IPSMOYIOJIbHBIX TPEYTOJBHHUKOB B
3a/1a4ax.

Hcnonb3oBath 1HUQPOBBIE PpecypChl
H3y4aeMbIX (QUTYP.

3HaKOMHUTBHCS C UCTOPHUEN pa3BUTHUS FEOMETPHUN.

paBHOOEAPEHHOTO

IUIA UCCIEOOBAaHUS CBOMCTB

IMapajseabHbie
npsiMble, CyMMa YIJIOB
TpeyroJbuuka (14 4)

[TapannensHble TOpsIMBIE, KX CBOICTBA,
[Iateiit moctynmar  EBkimma.  Hakpect
Jexaniue, COOTBETCTBEHHBIE u
OJIHOCTOpPOHHHE yIibl (0Opa3oBaHHbBIE IpPH
MEepECCUCHUH MapajuieIbHbIX MPSIMBIX
cekyiei). [Ipu3nak napamieabHOCTH IPSAMBIX
Yyepe3 PaBEHCTBO PACCTOSTHUM OT TOYEK OJTHOU
MPSMOU 0 BTOPOH MPSIMOM.

Cymma yIJI0B TPEYroJIbHUKA u
MHOT'OYTOJIbHHKA.

Breminue yribl TpeyroJjibHUKa.

@opMyaHpoBaTh  MOHATHE  MapajUIeNIbHBIX  MPSAMBIX, HAaXOJUTh
MPAKTHYECKUE MTPUMEPHI.
W3ydats cBoOMcTBa yrjaoB, oOOpa3oBaHHBIX MpU IEpEeCceUYCHUU

napajuIeIbHBIX MPSAMbIX CEKYILEH.

[TpoBOUTH AOKA3aTENHCTBA MAPAIIICTIBHOCTH ABYX MPSIMBIX C TOMOIIBIO
yIJ10B, 00pa30BaHHBIX MPU MEPECEUCHUH STUX MPSIMBIX TPEThEll MPAMOil.

Bbruncnsate cymMmy yriioB TpeyroibHUKa U MHOTOYTOJIbHUKA.

Haxomuts yncnoBeie 1 OYKBEHHbIE 3HAUEHUS YTJIOB B T€OMETPUUYECKHUX
3a/1a4ax C UCIMOJIb30BAHUEM TEOPEM O CyMME YTJIOB TPEYroJbHUKA U MHOTO-
YrOJIbHUKA.

3HAKOMHTBHCS C UICTOPHEH pa3BUTHS T€OMETPUH.

OxkpyxHOCTH u
KpYT.

OKI)Y)KHOCTB, XOpAabl M OUaMCTpPbI, HUX
cBoiictBa. KacarempHas Kk OKPY’KHOCTH.
OKPY)KHOCTB, BIIMCAHHAsA B YI'OJI. IlonsTue o

CDOpMy'J'II/IpOBaTL ONpCACIICHUA: OKPYKHOCTH, XOpAbl, AWAMCTpa U
KacaTeJIbHON K OKPYKXHOCTH. I/I3yanb ux CBOI:ICTBB., IIPU3HAKH, CTPOUTH
YCPTCIKMU.
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I'eomeTpuueckue
nocrpoenus (14 1)

I'MT, npumenenue B 3anadax. buccekrpuca u

CEpEIMHHBIN MEPIEHINKYIISIP KakK
r€OMETPUUECKHUE MECTa TOYEK.

OKpyXHOCTb, OIIMCaHHAas OKOJIO
TPEYroJibHUKaA. Bnoucannas B TPCYTOJIbBHUK
OKPYXHOCTb.

[Ipocrenmue 3aga4n Ha IOCTPOCHHUE.

HccnepoBath, B TOM YHCIIE HCIOJNB3YS LU(POBBIE PECYpPCHI:
OKPYKHOCTb, BIIUCAHHYIO B YIOJI; LIEHTP OKPYKHOCTH, BIIMCAHHOW B YroOJ;
PaBEHCTBO OTPE3KOB KaCaTEIbHBIX.

Hcnone3oBars metox I'MT it noka3arenbCTBa TEOPEM O MEPECEUYEHUN
OMCCEKTPUC YIJIOB TPEYrOJbHUKA U CEPEIMHHBIX MEPIEHIUKYIIPOB K
CTOPOHAM TPEYroJIbHUKA ¢ iomompo I'MT.

OBnazneBaTh TOHATHUAMU BIMCAHHOM UM ONMCAHHOM OKpY)KHOCTEH
TPEYroJIbHUKA, HAXOIUTh LEHTPBI 3TUX OKPYKHOCTEH.

Pemrate OCHOBHBIE 3aJjauM Ha MOCTPOECHME: yIjla, PAaBHOIO JAHHOMY;
CEPEMHHOr0 TNEPIEHIUKYsApa JAaHHOTO OTpe3Ka; MPSAMOMW, MPOXOIAIIEH
yepe3 JaHHYI0 TOUKY U NEPIEeHIUKYISIPHON TaHHOU MPSAMOIi; OMCCEKTPUCHI
JTAHHOTO yIJa; TPEYTOJBHHUKOB IO PA3JIMYHBIM 3JIEMEHTaM.

3HAKOMHUTBHCS C UCTOPHUEN pa3BUTUS FEOMETPHUN.

0O06006meHne
cucremMaTrTu3anus
H3y4YEeHHOI'0
marepuaJa (4 4)

u

[ToBTOpenne u 0000IIEHHE OCHOBHBIX
MOHSITUI U METOJIOB Kypca 7 Kiacca.

Pemrate 3amaum Ha NOBTOpPEHHWE, WIUTIOCTPUPYIOIIHE CBA3U MEXKIY
Pa3JINYHBIMU YaCTSIMU Kypca.
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8 KJIACC

OO0111e€ KOJIMUECTBO 4acoB — 68 yacos.

Tembl OcHoBHoOe coepkaHue OcHoOBHbBIE BH/IbI /1eSITEILHOCTH 00y4aIOIINXCSI
(TemaTu4ecKkue
0J10KN/ MOy JIN)

YeTpIpéxyroJibHUKHU [lapanmnenorpamm, €ro NpU3HAKM U B meuenue yuebno2o 200a: NOHUMaTh, IPUMEHSTh B CAMOCTOATEIbHON
(154) CBOMCTBA. YactHble Clly4ad | peuu, BOCIIPHHUMATH (CIIyXO3PHUTEIBHO W/HIHM Ha CIyX C YU4ETOM YpPOBHS

napajuieJIorpaMMoB (MPSMOYTOJIbHUK, pOMO,
KBaJpar), WX TPU3HAKA U  CBOICTBA.
Tpanerusi. PaBHOOOKass W MpsIMOYTOJIbHAS
Tpanemuu.

Y nBoenue
CUMMETPHSL.

MEINAHBL. [enTpanbHas

CIIyXOpPEUEBOTO pa3BUTHUS OOYYAIOIIMUXCS) M JOCTATOYHO BHATHO U
€CTECTBCHHO BOCIPOM3BOJANTH TEMATHYECKYI0 U TEPMHUHOJIOTHICCKYIO
JEKCHKY, a TaKXKe JIEKCHKY [0 OpPraHHM3alud YYeOHOH IesTeNbHOCTH.
BeimoyHATE oHETHUECKYIO 3apsaKy. Vcmonb30Bark JaKTHIBLHYIO (YCTHO-
JTAKTWIGHYIO PEeUb) B KAYECTBE BCIOMOTATEIIBHOTO CPENICTBA OOIIICHYS.

I1o oxonuanuu kasxicooil yuebHou yemeepmu.: BOCTIPUHAMATh Ha CITyX U
BOCITPOU3BOIUTH TEMATHYECKYIO U TEPMUHOJIOTHICCKYIO JICKCHKY yIeOHOU
JUCIUIUIMHEL, 8 TAKXKe JIEKCUKY TI0 OpraHU3aI[ui YIeOHOU JIeATSITBHOCTH.

N300paxkaTh W HAXOJWUTh Ha YepTekaX UYCTHIPEXYTOJBHUKU Pa3HBIX
BHJIOB Ml UIX 3JICMCHTEHI.

dopmynTupoBaTh ONpeNeNICHUs: apajiesiorpaMMa, PSMOYTOJIbHUKA,
pom0ba, KBajapara, Tpamerud, PaBHOOOKOW Tparenuu, MpsIMOYTOJbHON
Tparenum.

Jloka3plBaTh ¥ WCIOJNB30BaTh MPH pEIICHUH 3a/1a4 TMPU3HAKU U
CBOWCTBA: mMapajuiejorpaMma, TpsSMOYroJibHUKa, pomo0a, KBajpara,
Tpareu, paBHOOOKOW TpaIeluy, MPSMOYTOJIbHON TPaeIHy.

[TpuMeHSITh METOJ] YABOCHHS MEAMAHBI TPEYrOJIbHHKA.

Hcnonp3oBath 1UGPOBBIE PECYpChl JUISL HUCCICIOBAaHHS CBONCTB
H3y4aeMbIX (UTYP.

3HAKOMHTBHCS C UCTOPHEH Pa3BUTHS T€OMETPUU.

Teopema @aseca u

TeopemMa 0
NMPONOPUMOHAILHBIX
0Tpe3Kax, MOX00HBIE

TPeYrojbHuKH (20 1)

Teopema  ®aneca wu
MPOMOPIMOHATIBHBIX OTPE3KaX.

Cpennsisi TMHUSA TPEYroJIbHUKA.

Tpanenusi, e€ cpenHsq JIUHUS.

TCOpPCMa (6]

[IpoBOIUTH MOCTPOEHUS C TIOMOIIBIO IUPKYJIsl M JIMHEHKH C
UCIIONIb30BaHue TeopeMbl Daneca M TEOPEeMbl O MPOMOPHIUOHATBLHBIX
OTpe3Kax, CTPOUTH YETBEPTHIHM MPOMOPIHOHATBHBIN OTPE30K.

[TpoBoaUTH JOKA3aTENbCTBO TOTO, YTO MEAMAHBI TPEYroJbHUKA
MIEPECEKAIOTCS] B OJHOM TOYKE, W HAXOJWUTh CBSI3b C LIEHTPOM Macc,
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[IponopuronanbHbIe OTPE3KH,
IIOCTPOCHUE YETBEPTOTO IMPOIOPLIUOHAIBHOTO
OTpe3Ka.

CBoICTBA LIEHTPa MacC B TPEYTOJIBHUKE.

[Tono6Hble TpeyroapHUukU. Tpu npusHaka
0100Us TPEYTOIBHUKOB.

[IpakTHueckoe NpuMeEHEHHE.

HaxOJUTb OTHOILIEHHUE, JeJSTCS. TOYKOM HUX
[IEPECCUCHUS.

Haxomute m1OMOOHBIE TPEYrONBHUKM HA TOTOBBIX YEpTEXKax C
yYKa3aHUEM COOTBETCTBYIOIIMX IPU3HAKOB M1OA00US.

Pemrate 3amaun  Ha 1OAOOHBIE TPEYrOJBHUKH C  [TOMOUIBIO
CaMOCTOSATEIILHOTO TIOCTPOSHHSI YEepTEeXKEH M HAXOXKACHUS TOIOOHBIX
TPEYrOJIbHUKOB.

[IpoBouTh 10Ka3aTeNbCTBA C UCIOJIB30BAHUEM IIPU3HAKOB MOJ00US.

Jloka3bpIBaTh TP MpU3HAKA MOJA0OMS TPEYTOJIbHUKOB.

[IprMeHATh MOJy4EeHHBIE 3HAHUS IIPU PELICHUM T€OMETPUYECKUX H
IIPaKTUYECKUX 3a]1a4.

3HAKOMMTbHCS C UICTOPHEN pa3BUTHSI TEOMETPHH.

B KOTOPOM MCIUAHBI

Ilnomans.

Haxo:xnenue miomajaei
TPEyroJbHUKOB U
MHOTOYT0JIbHBIX

(uryp.
nmoa00HbIX puryp

(17 v)

Ilomaau

[Tonstue 06 o01IeH TEOPUU TUTOIIAIH.

q)OpMy.]'IBI g Iiomaan TpE€yroJiIbHUKa,
napaiienorpaMma. OTHOIICHHWE TUIOMIAIEH
TPEYTOJHLHUKOB C OOIIMM OCHOBAaHHEM WU
00111e1 BBICOTOM.

Brruncnenue romanei CIoxHbIX Guryp
yepes paz0reHre Ha YacTu U JJOCTPOCHHE.

[Tnomamu puryp Ha kimerdaToit Oymare.

ITomamu IO I0OHBIX ¢buryp.
Brruucnenune IO aCH. 3agaun C
MPaKTUYECKUM  CoJepkaHueM.  PerieHue

3aJa4 C IOMOIIIBIO MCTOda BCIIOMOT'aTeIbHOM
IJIomanau.

OBnajieBaTh TMEPBUYHBIMU TPEJCTABICHUSAMH 00 o0OIIel Teopuu
wiomanu (mepel), GOpMyIUpPOBATH CBOMCTBA IUIOMIAAM, BBISICHATH HX
HaTJISIIHBIA CMBICIT.

BeiBomuTE opMyINBI TUTOMIAAX TapajuIeJiorpaMMa, TpPEYroJbHHKA,
Tpanenuu U3 GopMyITbI TUTOIIAIN PSIMOYTOJIbHUKA (KBaIpara).

BeiBoauth popmyIbl IUIOMIaAM BBITYKIOTO YETHIPEXYTOJbHUKA Yepes
JaroHaIy U Yroj MEeX,ly HUMHU.

Haxonute mmomanu ¢uryp, m300pakEHHBIX Ha KieTdyaTol Oymare,
HCII0JIb30BaTh Pa30UEHNE Ha YAaCTH U JOCTPOEHUE.

Pa30Oupars nmpuMepsl UCTOIB30BaHMS BCIOMOTaTeIbHON TUIOIIAIM AJIst
pellleHrs TeOMETPUUYECKUX 3a/1ad.

HaxonuTe momaau mogo0HbIX Guryp.

Bbruncnsate miomaay pa3inyHbIX MHOTOYTOJIBHBIX (QUTYD.

Pemmarp 3a1aun Ha MJI0MIA/1b C IPAKTHYECKUM COJIEPKAaHUEM.

Hu

Teopema IIndaropa

Ha4yaJjia

Tpuronomerpuu (12 v)

Teopema [Iudaropa, e€ 10ka3aTEIHCTBO U
npumenenne. O6patHas Teopema [Iudaropa.

Onpenenenue TPUTOHOMETPUUYECKHX
GbyHKIMI OCTPOTO yIia,
TPUTOHOMETPUYECKHE  COOTHOLIEHHS B

IIPSIMOYTOJIBHOM  TpeyrosibHuke. OCHOBHOE

TPUTOHOMCTPUUICCKOC TOXKICCTBO.

JHoxa3biBath Teopemy Iludaropa, ucnonb3oBarh €€ B MPaKTUUYECKUX
BBIYHCIICHUSX.

@opMyaHpOBaTh  ONPEACTCHUS  TPUTOHOMETPUUYECKUX
OCTpOTO yTriia, MPOBEPATH UX KOPPEKTHOCTb.

BbIBOIUTE TPUTOHOMETPUYECKHE COOTHOLIECHUS B MPSAMOYTOJIBHOM
TPEYroJbHUKE.

byHKIMi
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CooTHOLIEHHUS MEXIYy CTOpPOHAMH B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C YIJIaMH B
45° u 45°; 30° u 60°.

HccnenoBarh COOTHOLICHUST MEKAY CTOPOHAMHU B IPSIMOYTOJIBHBIX
TpeyroJibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

Hcnonb3oBark bopmyIIbl NPUBE/ICHHS u OCHOBHOE
TPUTOHOMETPUYECKOE TOXKICCTBO ISl HAXOXKICHHS COOTHOIICHHN MEXILy
TPUTOHOMETPUICCKUMH (DYHKIHSIMU Pa3IMYHBIX OCTPBIX YIJIOB.

[lpuMeHATh TONYy4YCHHBIC 3HAHHMS W YMCHHUS TP pEIICHHU
NPAKTHYCCKUX 3a71a4.

3HAKOMHUTHCS C UCTOPUEH Pa3BUTHUSI TCOMETPHUHU.

O000menne U
cHCTeMAaTH3aIus
HU3y4YEeHHOT0 MaTepuaia
49)

[ToBTOpEHNME OCHOBHBIX TOHSATHUA U
METO/I0B KypcoB 7 U 8 KiaccoB, 000011eHne
3HaHUMU.

Pemwrare 3amaun Ha NOBTOPEHHME, MIUTHOCTPUPYIOIIHUE CBSI3H MEKIY
Pa3JINYHBIMU 4aCTSIMU Kypca.
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9 KJIACC

OO0111e€ KOJIMUECTBO 4acoB — 68 yacos.

Tembl OcHoBHOe coepkaHue OcHoOBHbBIE BH/IbI /1eSITEILHOCTH 00y4aIOIINXCst
(TemaTu4ecKkue
0J10KN/ MOy JIN)

Yrasl B BrvcaHHBIE M LIEHTpPaJIbHBIE YIVIBI, YIOJ B meuenue yuebnoco 2o0a: NOHNMaTh, IPUMEHATh B CAMOCTOSITEIILHOM
OKPYKHOCTH. MEX]ly KacaTeJIbHOU M XOpAOH. YTJIbI MeXAY | pedYH, BOCIPUHUMATE (CIyXO3pUTEIBHO U /WM Ha CIyX C y4ETOM YPOBHS
Bnucannsble U | XOpJIaMU U CEKYIIUMHU. CIIyXOpEYeBOTO pa3BUTHS OOYYAIOIIMXCS) W JOCTaTOYHO BHATHO U
ONHUCAHHbIE Bnucannbie u ONMCAHHBIE | ECTECTBEHHO BOCIPOM3BOAUTh TEMAaTUYECKYI0 U TEPMHUHOJOTHYECKYIO
YeTBIPEXYroJbHUKH. | YETBIPEXYTOJIbHUKH, UX IPU3HAKU U CBOMCTBA. | IEKCUKY, @ TaKXKe€ JIEKCUKY IO OpraHu3aluu y4eOHON JesTeNbHOCTH.
KacareabHbie K | [Ipumenenne 3Tux CBOWCTB mpu pewieHuH | BeimonHsaTs GoHeTHueckyro 3apsaky. Vcnonb3oBaTh JaKTUIBHYIO (YCTHO-

okpyxkHocTu. Kacanue
okpy:xHocTei (16 1)

reOMETPUUECKUX 3a/1a4.
B3anmuoe pacrnosyioKeHue
oKkpyxHocTel. KacaHne oKpyKHOCTEH.

JIBYX

JAKTWIBHYIO PeUb) B KAYECTBE BCIIOMOTATENbHOIO CPEJICTBA OOIIEHHUS.

Ilo oxonuanuu kadxcooii yuebHol yemeepmu: BOCIPUHUMATD HA CIyX U
BOCITPOM3BOJIUTh TEMATUYECKYIO U TEPMHUHOJIOTMUECKYIO JIEKCUKY Yy4eOHOM
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui yueOHOM e TeIbHOCTH.

DopMyIMpOBaTH OCHOBHBIE ONPE/IENIEHUs, CBI3aHHBIE C YIIIaMU B Kpyre
(BIMCaHHBIN YTOJ1, IEHTPAIBHBIA yro).

HaxonuTh BNMCaHHBIE YIUIbl, ONUPAIOLIUECS HA OJIHY AYTY, BBIUUCIATH
YIJIBI C MOMOUIBIO TEOPEMBI O BIMCAHHBIX YIJIaX, TEOPEMbl O BIIMCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccnenoBaTh, B TOM 4HCIE C MOMOIIBIO LU(MPOBBIX PECYPCOB,
BIIMCAHHbIE U OIMCAHHBIE YETBIPEXYrOJbHUKHU, BBIBOJUTH UX CBOMCTBA U
IPU3HAKH.

VMcnosap30BaTh 3T CBOMCTBA U MPU3HAKU P PELICHUH 3a/1a4.

Tpuronomerpusi.
TeopeMbl KOCHHYCOB U
CHUHYCOB. Pemenne
TPEyroJbHUKOB (21 4)

Onpenenenue TPUTOHOMETPHUYECKHUX
¢byakuuii yrioB or 0 go 180°. Kocunyc u
CUHYC mpsMoro u Tynoro yria. Teopema
kocuHycoB. (O000mEHHAs) TeoOpeMa CHHYCOB
(c pagmycoM ONUCAaHHOW OKPYKHOCTH).
HaxoxzaeHue IHMH CTOPOH W BEIHYUH YIJIOB
TPEYTrOJILHUKOB.

dopmyrna TUIOHMIAAN TPEYroJbHUKA uYepe3
JIB€ CTOPOHBI U yroll Mexay HuMu. Dopmyna

DopMyIHPOBATH ONPEEIICHUS TPUTOHOMETPUUECKUX (PYHKIUNA TYMBIX
U NPAMBIX YII0B. BBIBOAUTH TEOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C
paznycoM OMHCAHHON OKPY>KHOCTH).

Pemath TpeyronbHUKH.

Pemath npaktuyeckue 3a1a4u, CBOAAIINECS K HAXOXKICHHUIO Pa3IMYHbIX
JJIEMEHTOB TPEYroJIbHUKA.
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IUIONIAM  YETBIPEXYTOJbHUKA YEPE3  €ro
AWaroHalii U yroJj MCKJ1y HUMHU.
[IpakTueckoe NMpPUMEHEHHUE JIOKa3aHHBIX

TEOPEM.

IIpeoGpa3oBanue
noxoous.
Merpuyeckue
COOTHOIIICHUSI
okpy:xHocTH (12 u)

ITonsTrEe 0 MpeoOpa3oBaHUK TOAOOUS.

COOTBETCTBEHHBIE AJIEMEHTHI MOJ00HBIX
¢buryp.

Teopema o nmpousBeieHUN OTPE3KOB XOPH,
TeopeMa O IPOU3BEACHIH OTPE3KOB CEKYINNX,
TeopemMa 0 KBaZpaTe  KacaTeIbHOM.
[IpumeHeHre B peIIEHUH TE€OMETPUYECKHX
3ajad.

OcBauBaTh MOHATHE MTPEOOPA30BAHMUS TTOAOOHS.

HccnenoBaTth  OTHOLIEHME JIMHEHHBIX 3JEMEHTOB  (QUIYp Ipu
npeoOpa3oBanuy nmoaoous. HaxoauTe mpumepsl mogo0ust B OKpyKaromen
JIEACTBUTEIILHOCTH.

BoiBoguTh MeTpHUYECKHME COOTHOLIEHHS MEXAYy OTpe3KaMu XOpa,
CEKYILUX U KacaTeJIbHBIX C UCII0JIb30BAHUEM BIMCAHHBIX YTJIOB U MOJOOHBIX
TPEYrOJIbHUKOB.

Pemrate reomerpudeckue 3amadd M 3aJa4d M3 PEATBHON KU3HHU C
MICII0JIb30BaHUEM TOJIOOHBIX TPEYrOJIbHUKOB.

BekrtopsI (15 1) OmnpeneneHne BEKTOPOB, CIIOKEHUE U Hcnonp30BaTh BEKTOpPBI KaK HaIPaBJICHHBIE OTPE3KH, MCCIEN0BATH
Pa3HOCTh BEKTOPOB, YMHOKEHHE BEKTOpa Ha | FeOMeTpHUecKuil (mepemMerienre) U Gu3ndeckuii (Cuia) CMbICIbl BEKTOPOB.
4HCIIO. 3HaTh ONPEJECIECHUS CyMMBI U PA3HOCTH BEKTOPOB, YMHOKEHUS BEKTOpA

Ou3nyeckuil U TeOMETPUUYECKUH CMBICT | HA YHCIIO, HUCCIEeNOBAaTh T'€OMETpUYECKUH U (PU3MUECKUH CMBICIBI 3THUX
BEKTOPOB. onepanui.
Paznoxenue BEKTOpa 1o JIBYM Pemare reoMerpudeckue 3a1a4y ¢ UCIOJIb30BAHNEM BEKTOPOB.
HEKOJUIMHEAapHbIM  BeKTOpaMm. KoopauHatel PacknanpiBaTe BEKTOP IO IBYM HEKOJIMHEAPHBIM BEKTOPaM.
BEKTOpa. Hcnonp30BaTh CKalSpHOE IPOU3BEACHHUE BEKTOPOB, BBIBOAWUTH €TI0
CkansipHO€ IPOU3BENECHUE BEKTOPOB, €0 | OCHOBHBIE CBOMCTBA.
IIPUMEHEHUE I HaX0XKACHUS JUIMH U YIJIOB. Bbrancnsate cyMMy, pasHOCTb U CKAISIPHOE NIPOU3BEICHUE BEKTOPOB B
Pemenue 3a1a4 ¢ NOMOIIBIO BEKTOPOB. KOOpJMHATAX.
IIpumeHeHHEe BEKTOPOB UIsl  PELIEHUS [TpyuMeHATh CKaJIIPHOE IPOU3BEIECHUE IS HAXOXKICHUS JJIMH U YIJIOB.
3a/1a4 KUHEMATHKU ¥ MEXAHUKH.

O0o0menne u IloBTOpEHHE OCHOBHBIX MOHATUH U Pemare 3amaunm Ha NOBTOPEHHE, WIUIIOCTPUPYIOLIME CBA3H MEXAY

CHCTEeMAaTH3 AL HA METOJIOB KypcoB 7 — 9 kiaccoB, 00001IeHNE | pa3IUYHBIMH YaCTAMH Kypca.
HU3YYEHHOI' 0 3HaHUMN.

marepuaJa (4 4)
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10 KJIACC

OO0111e€e KOJIMUECTBO YacoB — 34 yaca.

Tembl OcHoBHOe coepkaHue OcHoOBHBIE BU/BI 1eSITeILHOCTH 00y4ar0mXxcsi
(TemaTu4ecKkue
0J10KN/ MOy JIN)

JexapToBbl JlekapToBbl ~ KOOpAMHATBl  TOYEK  Ha B meuenue yuebnoco 200a: NOHNMaTh, IPUMEHATh B CAMOCTOSITEIILHOM
KOOPJAUHATHI Ha | INIOCKOCTH. peun, BOCHPUHUMATH (CIyXO3PHUTEIBHO W/WIM Ha CIIyX ¢ y4ETOM YpPOBHS
miockoctu (10 u) YpaBHeHue MPSAMOI. VYTIIOBOM | CITyXOPEUYEBOTO Pa3BUTHS OOYYAIOIIMXCS) H JIOCTATOYHO BHATHO H

KO3(Q(UIMEHT, TaHNeHC yIja HaKJIOHA, | ECTECTBEHHO BOCHPOM3BOAUTh TEMAaTUYECKYIHD U TEPMHUHOJIOTHYECKYIO
napajuiesibHble u NEePNEeHIUKYISPHBIE | IEKCUKY, a TaKXKe JIEKCUKY [0 OpraHu3aliu Y4eOHON JesSTeIbHOCTH.
TIpsIMBIE. BoinonuaTe poneTHueckyro 3apsaaky. Vcmonb3oBaTh NaKTHIBHYHO (YCTHO-
VYpaBHeHne OKpyxHOcTH. HaxoxkneHue | JaKTWIBHYIO peyb) B KAUYECTBE BCIOMOTaTEIbHOTO CPE/ICTBA OOIIECHMS.
KOOpPJUHAT TOYEK IepeCceueHusi OKPYKHOCTU U Ilo okonuanuu kascooti yuebHot uemseepmu. BOCIIPUHUMATD Ha CIIyX U
MIPSIMOH. BOCITPOM3BOJUTH TEMATUYECKYIO U TEPMUHOJIOTUYECKYIO JIEKCUKY Y4eOHOI
Meron ~ KOOpIMHAT TPH  PEHICHUH | JUCIUTUIMHBI, a TAKXKE JIEKCUKY 110 OpraHU3aIii YIeOHOU e TeTbHOCTH.

T€OMETPUUYECKHX 3a/1a4.
Hcnons3oBanre wmeTona KOOpAWMHAT B
MPaKTUYECKHUX 3a/ladax.

OcBanBaThL NOHATHE pr[MOerJ'IBHOfI CHUCTEMBI KOOpANHAT, ACKAPTOBBIX
KOOpAWHAT TOYKH.

BbIBOIUTH ypaBHEHHE MPSIMOM W OKPYKHOCTU. BBIACISATH MOJTHBIN
KBapaT s HaxOoXICHWs LEHTpa U paauyca OKPYKHOCTH I0 e€
YpaBHEHHUIO.

Pemarp 3amaun Ha HaxOXIEHHE TOYEK IEpeceueHusi NpSIMbIX U
OKPY>KHOCTEH C MMOMOIIBI0 METO/1a KOOPAUHAT.

Hcnonb3oBaTh CBOMCTBA yriioBoro koddduuuenta mnpsMoid mpu
pellleHny 3aj1a4, AJIs OTpeAeNICHUs PaCIOJIOKEHUS TIPSIMOK.

[IpuMeHsTh  KOOPAMHATHI TMPU  PEIIEHUH TEOMETPUUECKUX U
NPAaKTHYECKUX 3ajad, JUid IIOCTPOCHHS MaTeMaTUYECKUX Mojerei
pealbHbIX 33724 («METO KOOPIUHATY).

[Tonb3oBaTbes Ui  TOCTPOCHHMS U HMCCIEAOBAHUNM  LU(POBBHIMU
pecypcami.

3HAKOMUTBHCS C UCTOPHUEN pa3BUTUS T€OMETPHUN.

IIpaBuiabHbIE
MHOI'0YI0JIbHUKH.
JJIMHA OKPYXKHOCTH M

HpaBI/IJ'ILHHC MHOI'OYT'OJIbHHUKH,
BBIUHCJICHHE UX 3JIEMEHTOB. UHCII0 T U IJIMHA

CDOpMy.TII/IpOBaTL OIIPCACIICHUC IIpaBUJIbHBIX
HaXO0OUThb UX 3JICMCHTLI.

MHOI'OYT'OJIbHHUKOB,
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ILIOIIAAEL
Beluncienune
miomaaei (9 1)

Kpyra.

OKpPY)KHOCTU. JlnmMHa Jyrd  OKpPYKHOCTH.
Pangnannasa mepa yrina.

[Inomans kpyra v €ro 3J€MEHTOB (CEKTopa
U cerMeHTa). Boruncnenue miuomanei guryp,
BKJIFOUAIOLIUX JIEMEHTHI Kpyra.

[Tonb30BaTbCs MOHATUEM AJIMHBI OKPYKHOCTH, BBEAEHHBIM C ITIOMOLIBIO
IPABWIBHBIX MHOIOYIOJbHUKOB, OINpPENEIATh YUCIO T, JJIUHY IOYyI'd U
paguaHHyIO Mepy yria.

[IpoBouTh IEPEXO] OT paJaHHOM MEPHI yIJla K IpaAyCHOM 1 HA000pOT.

Onpenensts mIomaIb Kpyra.

BeiBouTh (hopmynbl (B TpalycHOM M paguaHHON Mepe) Ui JUTHH YT,
MJIOMIAZEH CEKTOPOB U CETMEHTOB.

Borancnare mmomaan (Guryp, BKIIOYAIOMIMX 3JIEMEHTHI OKPYKHOCTH
(kpyra).

HaxonuTte muomany B 3aj1ayax peajibHOM )KU3HMU.

JABukenust
I10CKOCTH (7 1)

[ToHsiTHE O ABUIKEHUU TUIOCKOCTH.

[TapannensHblli  TEPEHOC, TMOBOPOT U
cummeTpus. OCH U LIEHTPb CUMMETPUH.

[IpocTeiimme nNpUMEHEHUS B PELICHHUH
3a/1a4.

Pa36upars npumMepsl, WUTFOCTPUPYIOIINE MOHSITUS JBUKEHHUS, IIEHTPOB
1 OCEM CUMMETPHH.

DopMyIUpOBaTh ONPENETCHUS MapaJIEIbHOTO MEPEHOca, MOBOPOTa U
0CEBOM CHMMETpUH. BBIBOAWTH WX CBOMCTBA, HAXOJWTh HEIMOJBUKHBIC
TOYKH.

Haxomuts neHTpsl 1 ocu cuMMeTpuid mpocTermux uryp.

[IpuMeHsATh MapaIeabHBIA TMEPEHOC M CHUMMETPHUIO TPU PEIICHUU
TeOMETPHUECKHX 3a/1a4 (pa30oupaTh MPUMEPHI).

Vcnonib30Bath AJis NOCTPOCHHUS U HCCIeA0BaHUN TU(POBHIE PECYPCHI.

IToBTOpEHHUE,
00001IeHME,
cucTeMaTH3alus
H3Y4YE€HHOT 0
MarepuaJsa (8 u)

[ToBTOpEHHME OCHOBHBIX TOHSATHM U
MeTOJIOB KypcoB 7—10 kiaccoB, 00001IeHHe 1
CHUCTEMAaTU3aIU 3HAHUH. [Ipocreiimue
reoMeTpuueckre (GUryppl W HX CBOWCTBA.
N3mepenune reoMeTpuIecKuX BETMYHH.

TpeyroabHUKH.

[lapannenbHple U NEPIEHIUKYISPHBIC
MpsiMBbIE.

OkpyxHOCTb U Kpyr. l'eomerpuueckue
MOCTPOEHHUS. Yrinel B OKPY)KHOCTH.
Brnucannble ¥ ONMUCaHHBIE  OKPYKHOCTH
MHOTOYT'OJIbHUKOB.

IIpsiMasi 1 OKPY>KHOCTb.

BocnpunuMath (CIIyXO3pUTENbHO W/WIM Ha CIyX € Y4€TOM YpPOBHS
CIIyXOpEUeBOTO pa3BUTHUSl OOy4aIOUIMXCA) U OMEPUPOBATH CIEAYIOIIUMHU
noHsATUsIMH:  GUrypa, TOUYKa, TMps- Mas, Yroj, MHOTOYTIOJbHUK,
paBHOOEPEHHBI M PABHOCTOPOHHUN TPEYTOJIbHUKH, HPSIMOYTOJIbHBII
TPEYroJbHUK, MeJHaHa, OHCCeKTpUca U  BBICOTA  TPEYroJIbHHKA,
napajuieiorpaMMm, pomO, TpsAMO-  YrOJbHHUK, KBajapar, Tpamerus;
OKPY>KHOCTb, KacaTellbHas; paBEHCTBO U MoJi00ue QUryp, TpeyrobHUKOB;
NapauIeTbHOCTh U MEePHEHIUKYISIPHOCTD MPSIMBIX, YTOJ MEXIY MPSMBIMHU,
CUMMETPHUS OTHOCUTEIIBHO TOUYKHU U MPAMOIL; [UTHHA, PACCTOSIHUE, BEIMYMHA
yria, miomaib, IepuMeTp.

Hcnonb3oBath (GopMyInbl: mepuMeTpa U IUIOMIAd MHOTOYTOJBHUKOB,
JUIMHBI OKPYXHOCTH M IUIOIIAAU Kpyra, o0bEéMa MPSIMOYroJILHOTO
napajuie’aenunesa.
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YeThIpEXYroJIbHUKY. Bnucannele u
OIMCAHHBIE YETHIPEXYTOJIbHUKH.

Teopema [Tudaropa u Hayana
TPUTOHOMETPHH. Pemenue o0Immx
TPEYTrOJIbHUKOB.

[TpaBuiIbHBIE MHOTOYTOJIbHUKH.

[IpeobpazoBanusi MIOCKOCTH. JIBIKEHHSI.
[Tonobue. CummeTpusi.

IInmomans. Beraucnenue miomaaei.

[Tnomaau nogoOHBIX duryp.

JlekapTOBBI KOOPIMHATHI Ha MJIOCKOCTH.

BekTopsl Ha IIOCKOCTH.

OnepupoBaTh MOHSATUAMM: NPSIMOYTOJbHAsg CHCTEMa KOOPJMHAT,
BEKTOP; UCIIOJIb30BATh 3TU MOHATHUS JUIsl IPEICTABJICHUS JAHHBIX U PELICHUS
3a/1a4, B TOM YHCJIC U3 IPYTUX YYEOHBIX MIPEIMETOB.

Pemate 3amaum Ha NMOBTOPEHUME OCHOBHBIX MOHITUH, HWILTHOCTPALUIO
CBsI3el MEX/1y Pa3IMYHBIMH YacTsIMU Kypca. BeiOupaTs MeTo 1 1715 perieHust
3a1a49H.

Pemars 3a71aun 3 TOBCEIHEBHOM KHU3HH.
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PABOYASA TIPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTD U CTATUCTHUKA» B 7-10 KJTACCAX

HNOACHUTEJIBHASA 3AIIMCKA

B coBpemenHOM 1HM(POBOM MHpE BEPOSITHOCTh M CTaTUCTHUKA NMPHOOPETAIOT BCE OOJIBIIYIO
3HaYMMOCTb, KaK C TOYKH 3PEHUS MPAKTHUECKUX NMPUIIOKEHHH, TaK U UX POJIM B 0Opa30BaHHH,
HEOOX0IMMOM KaKIOMY 4elloBeKy. Bo3pacraer uncio nmpodeccuii, Ipu OBIAACHUU KOTOPHIMH
TpeOyercsi xopomas 0a30Bas TOATOTOBKAa B OONACTH BEPOSTHOCTH W CTATUCTHKH, TaKas
MIOATOTOBKA Ba)KHA ISl MPOJOJDKEHUS 00pa3oBaHUsS W JJIs YCHEIIHOM MNpo¢ecCHOHANIbHON
Kapbephl.

Kax1p1if 4e0BeK MOCTOSIHHO MPUHUMAET PEIICHUs] HA OCHOBE MMEIOIIMXCS Y HETO JTaHHBIX.
A 11 000CHOBAHHOTO TIPUHSATHS PEIICHHS B YCIOBHUSIX HEIOCTAaTKa WM M30BITKA WH(POpMAIIUN
HEOOX0JIMMO B TOM YHCJIE XOpOLIO C(HOPMHUPOBAHHOE BEPOATHOCTHOE M CTATUCTHYECKOE
MBIIIUICHHE.

NmenHO mO3TOMY OCTpO BCTala HEOOXOAMMOCTh C(HOPMHUPOBATH Yy OOYyYarOIUXCS
(YHKIMOHAJIBHYIO TI'pPaMOTHOCTb, BKJIIOYAIONIYyI0 B ce0id B KauecTBE HEOThEMIJIEMOM
COCTABJIIONICH yYMEHHE BOCIPUHUMATh M KPUTHYECKH aHAIM3UPOBATh HWH(POPMAIHIO,
MPEJCTaBICHHYIO B Pa3IHYHBIX (hopMaX, TOHAMATh BEPOSITHOCTHBINA XapaKTep MHOTHUX PEaTbHBIX
MIPOIIECCOB M 3aBHCUMOCTEH, TPOU3BOIUTH IMPOCTEUIITIE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMU TPUHIIMIIAMU cOOpa, aHaIHM3a U MPEICTABIICHHSI
TaHHBIX W3 Pa3IMYHBIX Cep KXU3HU OOIIeCTBAa M TOCYAapCcTBa MPHUOOIIAET 00yJaromuxcsi K
oOrmIecTBEHHBIM UHTEpecaM. V3yueHrne 0CHOB KOMOMHATOPHUKH Pa3BUBAET HABBIKW OPTaHU3AINU
nepebopa M MoAcYETa YUClia BAPHAHTOB, B TOM YHCJIE B NMPHUKIATHBIX 3a/a4aX. 3HAKOMCTBO C
OCHOBaMH Teopuu TpadoB co3MaéT MaTeMaTHYeCKuid GyHIZaMEeHT Uil  (GopMUpOBaHUS
KOMITIETeHIMI B 00mactu nHpopMaTuku U HU(POoBBIX TeXHOJOTHH. [Ipy U3ydeHNH CTaTUCTUKU U
BEPOSITHOCTH O0OTALIAIOTCS MPEACTaBICHUSI OOyUYaIOUIUXCS O COBPEMEHHOW KapTHHE MHpa U
METO/Iax €ro uccienoBaHus, (OpMUpYETCs MOHMMAaHHME PpOJIM CTATUCTHKU KaK HCTOYHHKA
COLIMANIFHO 3HAYUMOM HH(OPMALINY U 3aKIIaABIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIUICHHUS.

B cooTBeTcTBUM ¢ TaHHBIMU LIETSIMU B CTPYKTYpE MIPOrpaMMBbI y4eOHOTO Kypca «BeposTHOCTb
U CTaTUCTHKA» OCHOBHOro oOmiero o0Opa3oBaHMs BbIACIEHBI CIEAYIOIINE COJep:KaTelbHO-
Mertoanyeckue JuHuu: «lIpencraBienne qJaHHBIX U ONUCATENbHAS CTATUCTUKAY», «BeposTHOCTDY,
«DQneMeHThl KOMOMHATOPUKNY, «BBeaeHue B Teoputo rpadon.

Copepxanne nuHuM «lIpencraBieHre MaHHBIX M OMHCATEIbHAS CTATUCTUKA» CIYXKHUT
OCHOBOI 111 POpMHUPOBAHUS HABBIKOB PabOTHI ¢ MH(OPMALMEH: OT YTEHUS U MHTEpIpEeTaluu
uHpopmaluy, TMpeACTaBICHHOW B Talnuiax, Ha JAdarpamMmax u rpadukax, 10 cbopa,
MIPEJICTaBJICHMS U aHaJIN3a JaHHBIX C UCIIOJIb30BAHMEM CTATUCTUUYECKUX XapaKTEPUCTUK CPEIHUX
u pacceuBanus. PaGoTas ¢ gaHHbIMH, OOydarouiuecss y4atrcs CUMTHIBATh M UHTEPHPETHPOBATH
JaHHbIE, BBIJIBUTATh, ApIYMEHTHPOBATH U KPUTHUKOBATH MIPOCTEHIIINE TMIIOTE3bI, PA3MBILIUISTh HaJl
(akTopaMu, BBI3BIBAIOLUIUMH W3MEHYMBOCTb, U OIICHHBATh UX BIMSHHUE HAa paccMaTpUBaeMble
BEJTUYMHBI U ITPOLIECCHI.

WNuTynTHBHOE MpeACTaBIECHUE O CIIy4aliHOM U3MEHYMBOCTH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEH
U TEHJCHLUUH CTAHOBUTCS MOTHMBHPYIOIIEH OCHOBOM JUISI M3YyY€HHUs] TEOPUU BEPOSTHOCTEH.
bonbmioe 3HaueHHMe MMEIOT NMPAKTHUECKUE 3a/laHMs, B YACTHOCTH ONBITHI C KJIACCHYECKUMHU
BEPOSATHOCTHBIMH MOJICJISIMU.

[lonsiTe BEpOSTHOCTH BBOAMTCSA KaK Mepa MpaBIomnoaoOus ciydaitHoro coObitusi. Ilpum
U3yYeHHH y4eOHOro Kypca oOydaromuecs: 3HaKOMATCS ¢ MPOCTEUIINMU METOIaMH BBIYUCIICHUS
BEPOSATHOCTEH B CIy4alHBIX SKCIIEPUMEHTAaX ¢ PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH HCXOJaMH,
BEPOSATHOCTHBIMH 3aKOHAMM, IMO3BOJISIOIIMMHU CTaBUTh M pelIaTh Oojee CIoXHbIE 3agaud. B
y4eOHBI KypC BXOJST HadalbHbIE MPEJICTABICHHUS O CIy4alHBIX BEIMYMHAX U UX YHCIOBBIX
XapaKTepUCTUKAX.

B pamkax yueOHOTO Kypca OCYIIECTBIISIETCS 3HAKOMCTBO OOYYarOIIUXCS ¢ MHOXECTBAMHU U
OCHOBHBIMH OINEpalMsIMU HaJ MHOXECTBAMH, PacCMATPUBAIOTCS NPUMEpPbl NPUMEHEHHS IS



pemieHusl 3agad, a TaKKe HCIOJIb30BaHUS B JPYrUX MaTeMaTHUECKHMX Kypcax W y4eOHBIX
npeaMerax.

B 7-10 knaccax uzyvaercsi yueOHbIN Kypc «BeposiITHOCTb U CTaTUCTHKA», B KOTOPBIA BXOJSAT
paznensl: «lIpencTaBieHue JaHHBIX U ONHKCATEIbHAS CTATHCTUKAY, «BeposSTHOCTDY», «IEMEHTHI
KOMOMHATOPHKN», «BBenieHne B Teoputo rpagoBy.

COJEP/KAHUE OBYYEHUSA

7 KJIACC

(3-it rox o6yuenusi Ha yposHe O0O0)

[IpencraBnenne MaHHBIX B BHJIE TaOnHII, AUarpamm, rpadukoB. 3anoJHeHHEe TaOJIHII, YTCHUE
U IIOCTPOEHHE TUarpaMM (CTOJIOUKOBBIX (CTOJI0UATHIX) U KPYrOBBIX). UTeHHE rpa kOB peabHbIX
nporeccoB. V3Bnedenne nHPOPMALIMHU U3 AUArPaMM U TaOJIUII, UCTIOF30BaHUE U HHTEPIPETAIIHS
JTAHHBIX.

OnucarenpHas CTATUCTHKA: CpelHee apudMeThueckoe, MeauaHa, pa3Max, HaumOoJjbIlee U
HaMMEHbIIIee 3HaYeHUsI Ha0opa YMCIIOBBIX JaHHBIX. [IprMepsl ciryqaiiHOM H3MEHYHBOCTH.

CrnyyaiiHblii 3KCIIepUMEHT (OMBIT) U ciydaiiHoe coObiTue. BepositHocTh 1 yactota. Pousb
MaJIOBEPOSITHBIX WM MPAKTHYECKH JAOCTOBEPHBIX COOBITHI B MpHUpOJE W B oOmecTBe. MoHeTa u
UTpabHASI KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedpo. Crenenp BepmmuHbl. Yncio pédep u cyMMapHasi CTENIEHb BEPIIUH.
[IpencraBnenune o cszHoctu rpada. llenu u muknsl. [lytn B rpadax. O6xox rpada (sitaepos
nyth). [Ipencrasnenue 06 opueHTHpoBaHHOM Irpade. Pemenne 3agad ¢ noMoibio rpagos.

8 KUIACC

(4-ii rox o6yuenus: Ha ypoBHe O0O)

[IpencraBienue qaHHBIX B BUAE TaOIUL, AUarpaMm, rpaguKoB.

MHoOecTBO, 3JEMEHT MHOXKECTBa, MOJIMHOXecTBO. Ormepalu HaJ MHOXKECTBAMMU:
oObemMHEeHHE, TiepecedyeHue, jaomnosHeHne. CBoicTBa omepanuii  HaJg  MHOXKECTBaMHU:
MepeMecTUTENbHOE, COYeTaTelbHOE, paclpeAeauTeNbHoe, BKIoueHus. lcnonb3oBaHue
rpaduyecKkoro MpeJCTaBICHUs MHOKECTB JJIsl ONMMCAHUS pealbHBIX MPOLIECCOB U SBJICHUM, IPH
pelIeHNH 3a/1ay.

W3mepenue paccenBaHusl JaHHBIX. Jlucrepcuss W CTaHIApPTHOE OTKJIOHEHUE YHUCIIOBBIX
HabopoB. [lnarpamma paccerBaHuUsI.

DeMeHTapHbIe COOBITUA ClTydailHOTO ombiTa. CirydaiiHbie COOBITHS. BeposTHOCTH COOBITHI.
OnpITHI C PaBHOBO3MOXHBIMU 3JIEMEHTAapHBIMU COObITHsIMU. CiydaiiHblil BbIOOD. CBSI3b MEXAY
MaJIOBEPOSTHBIMU U MPAKTUYECKHU JIOCTOBEPHBIMU COOBITUSIMU B MPUPOJIE, OOIIECTBE U HAYKE.

9 KVIACC

(5-# rox o6yuenusi Ha ypoue OO0)

[IpencraBienue qaHHBIX B BUAE TaONIUI, AUarpamMm, rpaguKkoB.

JepeBo. CBoiicTBa JIepeBbEB: €AMHCTBEHHOCTh IyTH, CYILIECTBOBAHHWE BUCAYEH BEPILUHBI,
CBSI3b MEKJy UYMCIOM BepuIMH U uucioM pé&dep. I[lpaBuno ymHoxenus. Pemienue 3amau c
MTOMOIIIBIO TPadoB.

[IpotuBomnonosxueie coObiTus. Juarpamma Ditniepa. OObeIMHEHHE U ITEpECeUeHUE COOBITHIA.
HecoBmecTHble coObITHs. DOpMyIia CI0KEHUS BEPOSITHOCTEN. Y ClI0BHAs BeposITHOCTh. [IpaBuio
yMmHOeHus. HesaBucumele coObiTust. Ilpeacrasienue skcrepuMeHTa B Buje JiepeBa. Pemienue
3aJjay Ha HaXO0X/IEHUE BEpOSITHOCTEH ¢ MOMOIIIBIO JiepeBa Cy4aliHOTO 3KCIIEPUMEHTa, JuarpaMm
Oinepa.

IlepectanoBku u (akropuan. Coueranus u umcino coderanuil. TpeyronbHuk Ilackans.
Pemienue 3a1a4 ¢ uCrosib30BaHNEM KOMOWHATOPUKH.

10 KJIACC

(6-it rom 06yuenusi Ha ypoBHe OOO)

[IpencraBnenre AaHHBIX B BHUJE TaOMUIl, auarpamm, rpadyKoB, HHTEPHpPETAIUsS JaHHBIX.
Urenue u mocTpoeHue Tabiuil, quarpamm, rpauKoB 1Mo peaabHbIM JaHHBIM.
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I'eomerpuueckasi BepoaTHOCTh. CiydailHBI BBIOOpP TOYKM W3 (Urypbl Ha IUIOCKOCTH, W3
OTpPE3Ka U U3 IyTU OKPYKHOCTHU.

Hcneitanue. Yenex u Heynada. Cepusi UCIbITaHUN 110 nepBoro ycnexa. Cepus MCIBITAaHUN
bepruymnu. BeposatHocTu coObITHi B cepuy UCTIbITaHU bepHysu.

CnyvaiiHas BelIMYMHA M pacHpElesIEHHE BEpOSITHOCTEH. MaTtematuueckoe OXKUIaHHWE U
mucnepcus. [IpuMepsl MaTeMaTHYECKOTO OKMIAHMS KAaK TEOPETHYECKOIO CPEIHEro 3HAaYeHUs
BEJIMYMHBL. MaTeMaTnyecKoe OKUJaHue U JUCIEPCUS CIYy4allHOW BEJIWYUHBI «4YHUCIIO YCIIEXOB B
cepuM UcCHbITaHuK bepHymm.

[Tonsarue o 3akoHe OonbIIMX yHucen. M3mMepeHne BeposSTHOCTEN C MOMOIIbIO 4acToT. Poiib u
3HAa4YCHHE 3aKOHA OOJIBIINX YMCEIl B TIPUPOIE U 0OIIECTBE.

MNPEJIMETHBIE PE3YJbTATHBI

OcBoenne yueOHOTO Kypca «BepositHocTh M cratuctuka» B 7—10 Kiaccax JOJIKHO
oOecreunBaTh JIOCTIKEHUE YKA3aHHBIX HUKE IMPEMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

7 KJIIACC

Uwurath nHGOPMAITHIO, IPECTABICHHYIO B TA0IHIIAX, HA JUarpaMMax, MpeCTaBIIsATh JaHHbIC
B BHJIe TaOJUIl, CTPOUTH TUArpPaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) U KPYrOBBIEC) MO0 MACCHBaAM
3HAYEHUU.

OnuceIBaTh M KHTEPIPETUPOBATH PEATbHBIC YHCIIOBBIC TaHHBIC, TPEICTABICHHBIC B TAOIUIIAX,
Ha JuarpaMmmax, rpadukax.

Hcnonp30BaTh JiIsi  ONMHCAHHUS JIAHHBIX CTATUCTHUYECKHE XapaKTEPUCTHKHU: CpEIHEee
apupMeTHIECKOe, MeTHaHa, HanOOJIbIlIee W HAaNMEHBIIIee 3HAYCHHUS, pa3Max.

Nwmets npejcTaBieHue 0 CIyIaifHOW H3MEHYUBOCTH Ha MMPUMEpax IeH, (PU3HUSCKUX BETHYNH,
AHTPOMOMETPUYECKUX JTaHHBIX, UMETh MPEICTABICHHE O CTATUCTUYECKONW YCTONYUBOCTH.

8 KVIACC

W3Bnekars u mpeoOpa3oBbIBaTh HHPOPMALHIO, IPEICTABICHHYIO B Pa3JIMYHbIX HCTOYHUKAX B
BHJIC TAOJUII, IUarpamMM, rpadMKoOB, IPEACTABIIATH JaHHBIC B BUJIE TAOIUII, THarpaMm, TpauKoB.

OnuceiBaTh JaHHbIE C IOMOMIbIO CTATUCTHUECKUX TOKa3aTeNel: CpeJHUX 3HAUEHUH U Mep
paccenBaHus (pa3Max, TUCIIEPCHUS U CTAaHAAPTHOE OTKIOHCHHE).

Haxoautb 4acToThl YMCIOBBIX 3HAYEHHUM U YacTOTHI COOBITHH, B TOM YHMCIIE IO pe3ylbTaTaM
W3MEPCHUH 1 HaOJII0ICHUH.

Haxonutb BEepOATHOCTH CIy4aiHBIX COOBITHH B OIbITaX, 3Has BEPOSTHOCTU 3JIEMEHTapHBIX
COOBITHIA, B TOM YHCIIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

9 KVIACC

W3Bnekars u mpeoOpa3oBbIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B Pa3IMUHbIX UCTOYHHUKAX B
BHJIE TaOJIUII, TMarpaMM, rpaiKoB, IPECTABISTH JaHHbIE B BUJE TaOIUI, TUarpamm, rpaukoB.

Hcnonb3oBath rpaduyeckue MOJENU: JEPEBO CIYYaWHOTO OJKCIEPUMEHTA, IUarpaMMbI
Diinepa, yuciaoBast npsmasi.

OnepupoBaTh MOHATUSIMU: MHOXECTBO, IOJMHOXECTBO, BBIMIOJHATh OMNEpAlUKd  HaJl
MHO>KECTBaMHU: OOBEAMHEHUE, TIEpeceYeHre, JIOMOJIHEHUE, MePEeUHCIsATh dJEMEHThl MHOXKECTB,
MIPUMEHSTH CBOWCTBA MHOYKECTB.

Hcnonb3oBath rpaduyeckoe mpeIcTaBICHHEe MHOYKECTB U CBSI3€i MEX Iy HUMH ISl OTIMCAHUS
MPOLIECCOB W SIBICHUH, B TOM YHCIE TPU PEIIeHUH 3373y U3 APYruX Y4eOHBIX MPEIMETOB H
KYpCOB.

10 KJIACC

W3BnexkaTs 1 mpeoOpa3oBeIBaTh HHPOPMALIMIO, IPEICTABIEHHYIO B PA3IMYHBIX HCTOUHUKAX B
BUJIEe TAaONHUL, TUarpaMM, rpauKoB, IPEACTaBIATh JaHHbIE B BUAE TaOIUL], AUarpamMm, TpapHKoB.

Pemate 3agaun opraHM30BaHHBIM MepeOOpOM BapHaHTOB, a TAaKXe C HCIHOJIb30BAHUEM
KOMOMHATOPHBIX MPAaBUIJI U METOJIOB.

Hcnonb3oBaTh omucareNbHble XapaKTEPUCTUKU Ui MAcCUBOB YHMCIOBBIX JTaHHBIX, B TOM
4HCJIE CPEJHUE 3HAUECHUS U MEPBI paCCEUBAHUS.
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HaxonuTh 4acTOThl 3HAUYEHUH M YacTOTHI COOBITHS, B TOM YHCIE MOJB3YACh PE3yIbTaTaMH
MPOBEAEHHBIX U3MEPEHHI U HAOIIOICHU.

Haxoautb BEpoSTHOCTHU CilydaliHbIX COOBITHI B U3yUYEHHBIX ONBITAX, B TOM YKCJIE B OIBITAX C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH, B CEPHSIX UCIBITAHUIN JI0 MEPBOTO yCIieXa, B
cepusixX UcnbITaHul bepHyiu.

HNwmets npencraBienue o Cy4aiHOM BEJMYUHE U O PACTIPENCIICHUN BEPOATHOCTEM.

Nwmers npexacraBieHue O 3aKOHE OOJBIIMX YHUCEN KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B
CIIyJaifHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEN B MIPUPOJIE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

TemaTryeckoe IaHUPOBAHKE TIO TUCHUILTUHE «BEpOosITHOCTh M CTAaTHCTHKA» MPECTaBICHO 10 rogaM oo ydenus (7—10 kiacchr).

OcHOBHBIE BUJBI JCATEIBHOCTH OOYYArOIIUXCS IMEPEYHCICHBl NMPU W3YYCHHHM KaXKIAOW TEMbl M HAaIpaBlCHbl Ha JOCTHIKEHUE IUIAHUPYEMBIX
pe3yibpratoB oOydeHus. [lepedeHb BHIIOB JAEATEILHOCTH MOJKET OBITh PACIIUPEH WM COKpamiéH — C y4€TOM BO3MOKHOCTEH W OTpaHWYCHUIN
o0y4aromuxcs, 00yCIOBICHHBIX CTPYKTYPOI HapyIICHHS IIPH MATOJIOTUH CIIyXa.

7 KJIACC
OO0111€€ KOJIMUECTBO YacoB — 34 yaca.

AaHHBIX (7 4) [IpakTUueckre BBIYUCICHUS TO TaOIUYHBIM
TaHHBIM. VI3BnedyeHWe U WHTEpIpeTarys
TaONMUYHBIX JaHHBIX. [IpakTHueckas pabota
«Tabauie.

I'padmyeckoe mpesncraBieHue JaHHBIX B
BHJIE KPYTOBBIX, CTOJIOMKOBBIX (CTOJIOUATHIX)
nuarpamm. UTeHue U MOCTpOeHHE Juarpamm.
[Ipumeps  gemorpaduyeckux  Auarpamm.

[TpakTruueckas padota «JluarpaMmbi».

Tembl OcHoBHoOe coJepkaHue OcHoBHbIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCs
(TemaTu4ecKkue
0JI0KN/MO1YJIH)
IIpencrasienue [IpencraBinenre JaHHBIX B TaOIUIAX. B meuenue yuebnoco 200a: NOHUMAaTh, IPUMEHATH B CAMOCTOSITENILHOM

peun, BOCIPUHUMATh (CIYXO3pUTEIBHO W/WIM Ha CIyX C YYETOM YpPOBHS
CIIyXOpEeueBOIro pa3BUTUS OOy4arouMxcs) U JOCTaTOYHO BHITHO U
€CTECTBEHHO BOCIPOM3BOJUTh TEMAaTUYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKKe JIEKCHKY II0 OpraHu3aliu y4eOHOH JesTeIbHOCTH.
Boinonuate poneTnueckyro 3apsaaky. Vcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPE/ICTBA OOIIECHMSI.

Ilo oxonuanuu kaxicooii yuebHol yemeepmu: BOCIPUHUMATD HA CIyX U
BOCIIPOU3BOJUTH TEMATUYECKYIO U TEPMUHOJOTMYECKYIO JIEKCUKY y4eOHOM
JUCLUIUIMHBL, @ TAKXKE JIEKCUKY IO OpraHU3allui yYeOHOH e TebHOCTH.

OcBauBarh CrnocoObl MpPEJCTABICHHUS CTATUCTUYECKUX JAaHHBIX U
YHCIIOBBIX MAaCCHBOB C IOMOIIBIO TAOJIUI] U AUArpaMM C UCIOJIb30BAHUEM
aKTyalbHbIX M BXXHBIX IaHHBIX (ileMorpaduyeckue 1aHHbl€e, IPOU3BOACTBO
IPOMBIIIJICHHON U CElNbCKOXO03AHCTBEHHON MPOAYKIMU, OOLECTBEHHBIE U
IPUPOHBIE SIBJICHUS).

N3yuars Meronpl paboThl ¢ TabAMYHBIMH U IpadU4YecKUMU
IPEICTAaBICHUAMU JaHHBIX C IOMOINBIO LU(POBBIX PECYPCOB B XOJ€
IPAaKTUYECKUX paboT.

OnucareabHas Yucnossie HAOOPBHI. Cpennee
craTucTuka (8 4) apudmeruyeckoe.
Menuana YHCIIOBOTO Habopa.

YCTOMYHUBOCTH MEIUAHBI.

OcBauBath MOHATHS: YUCIOBON HAOOp, Mepa LEHTPATbHON TEHACHIIUU
(Mepa 1ieHTpa), B TOM YHUCIIE CpeHee apupMeTuieckoe, MeIuaHa.

OnuceiBaTh  CTaTUCTUYECKUE JIAHHBIE C  [IOMOIIBIO
apudmMeTnyecKoro U Meauansl. Permars 3amaun.
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[IpakTnueckas pabota «Cpennue
3HAYCHUSY.
Haubosbiiee m HauMeHbIee 3HAYCHHS

9HCIIOBOTO Habopa. Pazmax.

N3ydare cBOWCTBa CpeqHUX, B TOM YHCIE C MOMOIIBI0 IH(PPOBHIX
pECYpCOB, B X0/I€ MPAKTHYECKUX PadoT.

OcBauBath MOHATHS: HAaNOOJIbIIIEE M HANMCHBIIIEE 3HAYCHHSI YUCIIOBOTO
MaccHBa, pa3Max.

Pemats 3a1auun Ha BEIOOP crTOcO0a ONMUCAHUS JTAHHBIX B COOTBETCTBHUH C
MIPUPOJION TaHHBIX U LIEISIMUA UCCIICOBAHUSI.

Cayuaiinas
U3MEHYMBOCTH (6 4)

CnyyaiiHass M3MEHUYHMBOCTH (IIPUMEPHI).
YactoTta 3HaYyeHM B MaccHBE JAaHHBIX.
I'pynnuposka. ['ucrorpammsl.

[IpakTnueckas  pabota
U3MEHUYUBOCTD.

«Cnyuaiinas

OcBauBaTh TOHSTHS: YacTOTa 3HAYCHHHA B
IPYIIUPOBKA JAHHBIX, THCTOTPaMMa.

CTpouTh U aHATM3UPOBATH TUCTOT PAMMBI, IOJJOUPATH TTOAXO SN [ar
TPYIITUPOBKH.

OcBauBarh rpaduyeckue MPeNCTaBICHHUS PA3HBIX BHUIOB CIIydailHOU
U3MEHYMBOCTH, B TOM YHCJIE C MOMOIIBIO IH(POBBIX PECYpCOB, B XOIe
MPAKTHYECKON pabOTHI.

MAaCCUBC JAaHHBIX,

BBenenne B
Teopuio rpagos (4 1)

I'pad, Bepmmna, pedbpo. IIpencrasnenne
3amaun ¢ nomoulpto  rpada. CreneHb
(BaneHTHOCTH) BepuIMHBL. Yucino pédep u
CyMMapHasi CTeneHb BepmuH. Llenb u 1ukm.
IIyts B rpade. IlpencraBienne o CBA3HOCTH

rpada. OOxom Trpada (SUIEPOB IMYTh).
[IpencraBnerne 00 ~ OPHEHTUPOBAHHBIX
rpadax.

OcBauBarp moHsTHS: rpad, BepmmHa rpada, pedpo rpada, crerneHb
(BaJIGHTHOCTb BEPIIMHBI), LEMb U UKL

OcBauBaTh TOHATHA: MyTh B Tpade, dMIEepoB MmyTh, 00xoa rpada,
OpPUEHTUPOBaHHBIN rpad.

Pemarp 3a7aun Ha MOMCK CyMMBI CTeNeHel BepuiuH rpada, Ha MOHMCK
00xoxa rpada, Ha TIOUCK MyTel B OPUEHTUPOBAHHBIX rpadax.

OcBamBaTh CcrocoObl TPEACTaBICHHUs] 3aad M3 Kypca anreOpsl,
FEOMETPHH, TEOPUHU BEPOSATHOCTEH, APYrUX MPEJAMETOB € IOMOIIIbIO rpadoB
(KapThl, CXEMBI, FNEKTPUUYECKUE 1eNH, (YHKINOHAIbHbIE COOTBETCTBUS) Ha
npuMepax.

BepositHOCTB U
4yacTora CJIay4YailHOro
coObITUs (4 4)

CrnydaifHBI OTIBIT U CIIy9aifHOE COOBITHE.
BepostHocTe u  wactota coObitus. Poib
MaJIOBEPOSITHBIX U PAKTUYECKHU JOCTOBEPHBIX
coObITHIi B pUpoJie U B oO1iecTBe. MoHeTa
UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEM.

IIpakTrueckas pabota «HacroTa
BBINIAJICHUS OPJIaY.

OcBauBaTh TOHATHSA: CIOy4allHBIM OMBIT W CIy4ailHOE COOBITHE,
MaJIOBEPOSITHOE U MPAKTUYECKH JIOCTOBEPHOE COOBITHE.

W3ydaTh 3HAYUMOCTH MAJIOBEPOSITHBIX COOBITHI B IPUPOJE U OOLIECTBE
Ha BOXHBIX IPUMEpPax (aBapuu, HECUACTHBIE CIy4aH, 3alIuTa NepCOHAIBHOI
uH(popMalnu, epeaada JaHHBIX).

W3ydaTe posib KJIACCHUYECKUX BEPOATHOCTHBIX Mojeneil (MoOHeTa,
urpajbHasi KOCTb) B TEOPHH BEPOSITHOCTEH.

Habmtonate 1 u3y4yath 4acTOTy COOBITHI B IMIPOCTBIX HKCIIEPUMEHTAX, B
TOM YHCIIE C TOMOIIBI0 IIU(PPOBBIX PECYPCOB, B X0OJI€ MPAKTUYECKOM pabOTHI.
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O0o00menne U [IpencraBinenne naHHbIX. OmnucarenbHas [IoBTOPATE NU3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

cucreMaTH3alus CTaTUCTHKA.  BeposATHOCTH  CIy4allHOTO Pemate 3amaum Ha TMpeACTaBICHUE M ONMHUCAHHE AAHHBIX C MOMOIIBIO
U3Y4YEHHOI0 COOBITHS. U3yYCHHBIX XapaKTEPUCTHUK.
martepuadia (5 1) OO6cyxaare NOpUMEpBl CIIydyalHBIX COOBITUH, MAaJOBEPOSITHBIX U

IPAKTUYECKU JOCTOBEPHBIX CIyYalHBIX COOBITHH, UX pOJIM B IPUPOJIE U
JKH3HU 4€JI0 BEKA.
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8 KJIACC

OO0111e€e KOJIMUECTBO YacoB — 34 yaca.

Tembl
(TemaTu4ecKkue
0J10KN/ MOy JIN)

OcHoBHOe coepkaHue

OcHOBHbBIE BH/bI J€ATCIBHOCTH oﬁyqamumxca

IoBTOpeHnue (4 u)

[IpencraBnenne manHbiX. OnucarenbHas
craructuka.  CnydaiiHass ~ M3MEHUYUBOCTb.
Cpennue unciioBoro Hadopa.

Cnyugaiinele coObiTus. BeposiTHocTH U
yacToTel. Kiaccuueckue MoAenu TEOpHUH
BEPOSITHOCTEN: MOHETa U UrpajbHasi KOCTb.

B meuenue yuebnoco 2o0a: NOHNMaTh, IPUMEHATh B CAMOCTOSITEIILHOM
pevH, BOCTIPUHUMATH (CIYXO3PUTEIBHO W/WIM Ha CIyX C Y4ETOM ypPOBHS
CIIyXOpPEUeBOTO pPa3BUTUS OOy4aIONIMXCsA) W JAOCTATOYHO BHSITHO U
€CTECTBEHHO BOCIPOM3BOJIUTh TEMATHUYECKYI0 M TEPMHUHOJOTHYECKYIO
JIEKCUKY, a TakKXKe JIEKCUKY [0 OpraHu3aluyd Y4eOHOU JesTeIbHOCTH.
BrimonusaTe GoHeTnueckyro 3apsaky. Mcmonb3oBaTh NaKTHIBHYIO (YCTHO-
JTAKTUIIBHYIO PEUb) B KAYECTBE BCIIOMOTATENILHOTO CPEACTBA OOIIECHUSI.

Ilo okonuanuu kascooti yuebHot uemseepmu. BOCIIPUHUMATD Ha CIIyX U
BOCIIPOM3BOIUTh TEMATUUYECKYIO M TEPMUHOJIOTHIECKYIO JIEKCUKY yU4eOHOM
JTUCITUTIIIMHBI, a TAK)KE JIEKCUKY 110 OpTraHu3aIii Y9eOHOU e TeTbHOCTH.

[1oBTOPATH N3ydEHHOE M BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaun Ha TpeACTAaBICHUE M OMHUCAHHME JAHHBIX C MOMOIIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemate 3amaun Ha mNOpencTaBlIE€HHWE TPYNIHUPOBAHHBIX JAHHBIX U
OIUCAHUE CIYyYalHON N3MEHYMBOCTH.

Pemares 3amaum Ha oOmpeneNeHre YacTOThl CIy4alHBIX COOBITHH,
oOCyXJeHHe MPUMEpPOB CIy4alHBIX COOBITUH, MAaJOBEpPOSITHBIX U
MPAKTHYECKU JOCTOBEPHBIX CIyYalHBIX COOBITHH, UX pOJIM B MPUPOJIE U
JKH3HU YEJIOBEKA.

OnucareabHas
CTaTHCTHKA.
PaccenBanmne aaHHBIX
(79)

Otkinonenusa.  Jlucmepcuss — 4UCIIOBOTO
Habopa. CtaHgapTHOE OTKIOHEHUE YUCIOBOTO
Habopa. Jluarpammbl paccerBaHHUs.

OcBauBaTh TNOHITHUS: aucnepcuss MW CTaHAAPTHOC  OTKIOHCHHE,
HCII0JIB30BATh 3TH XapPaKTCPUCTUKHU JIA OIIMCAHUA paCCCUBaHUA JaHHBIX.

BeigBurate rumnoTe3bl 00 OTCYTCTBHU WJIM HAJIWYUKU CBA3U 110
JuarpaMmmam pacCCruBaHUA.

CTpOI/ITL AuarpaMmbl paCCCUBAHHUA 10 HUMCHOIIUMCS JaHHBIM, B TOM
YUCJIC C IIOMOIIBIO KOMITIBIOTCPA.

Mmuo:xectBa (7 4)

MHO)KGCTBO, IIOAMHOKECTBO. OnepauHH
Haa MHOKCCTBAMU: 06’beI[I/IHCHI/Ie,
NEPCCCUCHUC, NOTIOJIHCHUC.

OcBauBaTh MOHATHA: MHOXKECTBO, JJIEMEHT MHOKECTBA, I10IMHOKECTBO.
BrimonHATh onepaiu HaJl MHOKEeCTBaMU: 00beAMHEHNE, TIEpeCceUeHHE,
JIOTIOJTHEHHE.
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CBoiicTBa omepaunuii HaJ MHOKECTBAMHM:
MEPEMECTUTEIBHOE, CoYeTaTeNbHOE,
pacrpeneuTeNIbHOe, BKIIOUECHUS.

I'paduueckoe mpeacTaBIeHIE MHOXKECTB.

HWcnonn3oBath  cBOCTBA:
pacrpeaenuTeabHOe, BKIIOUCHHUS.

Hcnonb3oBarh rpaduyeckoe MpeacTaBICHIUEe MHOKECTB MIPHU OTIMCAHUN
peaJIbHBIX MPOIIECCOB U SIBICHUH, IPU PEIICHUH 33]a4 U3 JIPYTUX Y4EOHBIX
MIPEJMETOB M KYypPCOB.

MNEpEMECTUTCIIBHOC, COYCTaTCIIBHOC,

BepositTHOCTH
CJAYYAHHOro COObITHS
(11 9)

OnemenTtapueie  coObitus.  CrydaiiHbIe
COOBITHSL. bnaronpusitcTByromue
JJIEMEHTapHbIE  COOBITHS.  BepositHocTn
coObITHil. ONBITBI C  PaBHOBO3MOKHBIMH
AJIEMEHTapHbBIMU  cOObITUSIMH.  CllydalHBIH
BBIOOD.

[IpakTnueckas  pabora  «OnbITBI €
PaBHOBO3MOKHBIMH AJIEMEHTapHBIMU
COOBITHSIMID.

OcBauBatrh MOHATUSA: FIEMEHTAPHOE COOBITHE, CllydaliHOE COOBITHE KaK

COBOKYITHOCTb 0J1arONpUATCTBYIOLIUX JIEMEHTaPHBIX COOBITHH,
PaBHOBO3MOJKHBIE 3JIEMEHTAPHbIE COOBITHS.
Pemate 3amaun  Ha BBIYHMCIIEHHME BEPOATHOCTEH COOBITUH 1O

BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUH CIIy4alfHOTO OIIBITA.

Pemath 3agaun Ha BBIUKCIEHHE BEPOSITHOCTEM COOBITUI B OMbITaxX ¢
PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU COOBITUSIMU, B TOM YHCJIE C TOMOIIbIO
KOMIIBIOTEPA.

[IpoBOANMTH M M3y4aTh OIBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMHU
COOBITHSIMH (C HCIOJIb30BAHUEM MOHET, UIPAIbHBIX KOCTEH, ApYyrux
MOJIEJICH) B X0J1€ TPAKTUUECKOU pabOTHI.

0O06006meHne |
cucTeMaTU3auus
H3Y4YE€HHOT 0
MmarepuaJa (5 4)

[IpencraBnenue manHbiX. OnucarenbHas
CTaTUCTHKA. BepostHOCTh CIIy4alHOTO
COOBITHSL.

[1oBTOPATH N3ydEHHOE M BBICTPAMBATH CUCTEMY 3HAHUM.

Pemarp 3amaun Ha NMpenCTaBICHUE W ONMMCAHHUE AAHHBIX C IOMOUIBIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemrate 3a1auy Ha Hax0XJ€HHE BEPOSITHOCTH CIIy4aliHOro coObITHS (B
paMKax W3y4eHHOTO).
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9 KJIACC

OO0111e€e KOJIMUECTBO YacoB — 34 yaca.

Tembl
(TemaTu4ecKkue
0J10KN/ MOy JIN)

OcHoBHOe coepkaHue

OcHOBHbBIE BH/bI J€ATCIBHOCTH oﬁyqamumxca

IoBTOpeHnue (4 u)

[IpencraBnenne manHbiX. OnucarenbHas
CTaTUCTHUKA. BepositHOCTB CIIy4aiiHOTO
COOBITHSL.

B meuenue yuebnoco 2o0a: NOHNMaTh, IPUMEHATh B CAMOCTOSITEIILHOM
peun, BOCIIPHHUMATH (CIYXO3PHUTEIBHO M /MM Ha CIyX ¢ Y4ETOM YpOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOMIMXCS) W JIOCTaTOYHO BHSATHO H
€CTECTBEHHO BOCIIPOM3BOJUTh TEMATHYECKYHD M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKXe JIeKCHKY MO OpraHuzaluu y4eOHOH JesTeNbHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Vcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPEJICTBA OOIIECHMSI.

Ilo oxonuanuu kadxcooii yuebHol yemeepmu: BOCIPUHUMATD HA CIyX U
BOCITPOM3BOJUTH TEMATUYECKYIO U TEPMHUHOJIOTUYECKYIO JIEKCUKY Y4eOHOM
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui yueOHOM e TeIbHOCTH.

[1oBTOPATH N3ydEHHOE M BBICTPAMBATH CUCTEMY 3HAHUM.

Pemrate 3amaun Ha mpeAcCTaBIEHUE U ONHMCAHME JAHHBIX C ITOMOUIBIO
M3YYEHHBIX XapaKTEPUCTHUK.

Pemate 33124y Ha Hax0XJIE€HUE BEPOATHOCTH CIy4allHOTO COOBITHSA (B
paMKax W3y4eHHOTO).

BBenenue
Teopuio rpados (6 1)

B

Hepeso. CaoiicTBa JiepeBa:
€IMHCTBEHHOCTh  IyTH,  CYLIECTBOBAHHE
BHUCSUEH BEpPILUHBI, CBSI3b MEXAY YHCIOM
BepmiMH u  yucioMm  pé6ep.  Ilpasuio
YMHOKEHHUSI.

OcBauBarh NMOHSTHA: JiepeBO Kak rpad Oe3 LMKIa, BUCSYAs BEpIIMHA
(JtucT), BETBB JIepeBa, MyTh B JiepeBe, AUAMETP JIepeBa.

W3ydare cBOiicTBa JepeBa: CYLIECTBOBAaHHE BHUCSYEH BEPLIUHBI,
€MHCTBEHHOCTh MYTH MEXIYy IBYMsI BEpLIMHAMH, CBSI3b MEXKIY YHUCIOM
BEPILUH U YuciIoM pEdep.

Pemmatsb 3aaun Ha MOUCK U NTepeUnCIICHHE IyTEH B IepeBe, ONpe/ieieHre
yyclia BepIiuH win pédep B epeBe, 00X01 OMHAPHOTO JepeBa, B TOM YHCIIE
C IPUMEHEHUEM IPaBUJIa YMHOKEHHUSL.

Cayuaiinbie
coopITHs (13 4)

[IpotuBomnonoxxHoe cobsiThe. JuarpamMmma

Diinepa. OObeauHEHHE U TEpeceYeHHe
coObITuii. HecoBmecTHbie coObiTs. Dopmyna
CIOKEHUS BEPOSITHOCTEM. IIpaBumo
YMHOKECHUS BEPOSITHOCTEH. YcnoBHas

OcBauBath MOHATHUSA: B3aUMHO MTPOTUBOTIOIOXKHBIE COOBITHS, ONIEPALIUN
HaJ COOBITHSIMH, OOBEIUMHEHHE U IepeceyeHre COOBITHI, auarpamma
Diinepa (Diinepa—BenHa), COBMECTHBIE 1 HECOBMECTHbBIE COOBITHS.

N3yyaTh TeopeMbl O BEpPOSTHOCTH OOBEJUHEHHUS JABYX COOBITUH
(popmynbl c10KEHUSI BEPOSITHOCTEN).
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BEPOSITHOCTb. HesaBucumele COOBITHSL.
[IpencraBnenue Ciay4aitHOTO 3KCIEPUMEHTA B
BHJIE JIEpEBa.

Pemats 3amaun, B TOM uMcI€ TEKCTOBBIE 3aJaud Ha OIPEIEIICHUE
BEPOSATHOCTEH OOBEAMHEHUS U TEpPEeceYeHus: COOBITHMH C TOMOIIBIO
YHCIIOBOH MPSAMOH, TuarpamMm Diisepa, (GopMyIIbl CIOKEHHs BEPOSITHOCTEH.

OcBauBarh NOHATHS: MPABUIO YMHOXKEHUS BEPOSITHOCTEH, yCIOBHAas
BEPOSITHOCTh, HE3ABUCUMBIE COOBITHUS IEPEBO CIy4aHOTO ONBITA.

N3yuats cBolicTBa (ONpenenaeH s ) HE3aBUCUMbIX COOBITHIA.

Pemate 3amauum Ha ompeneneHUWE M HCIOJIb30BaHUE HE3aBUCUMBIX
COOBITHI.

PemaTh 3amaun Ha MOMCK BEPOATHOCTEH, B TOM YHCIIE€ YCIIOBHBIX, C
MCII0JIb30BAHUEM JIEpEBa CIy4alHOTO OIBITA.

JJIeMEeHThI

KOMOMHATOPUKH (6 4)

KomMOuHaTopHOE€ TpaBWIIO YMHOKEHUS.
[lepecranoBku. ®akropuan. CoueTaHus Hu
yucino coueraHnd. TpeyronpHuk [lackais.

[IpakTnueckas pabota «Bpruncnenue
BEPOSITHOCTEH C UCIOJIb30BaHUEM
KOMOMHATOPHBIX  (PYHKUIUH  AIIEKTPOHHBIX
TAOJIHID).

OcBauBaTh  NOHATUSA: KOMOMHATOpDHOE  MPAaBWJIO  YMHOXKEHUS,
yIOpSIIOYEHHAS Tapa, Tpoiika 00BEKTOB, TIEpECTaHOBKA, (PaKTOPHAJ YMCIIa,
COYETAHME, YUCIIO COUETAHMM, TpeyroubHUK [lackais.

Pemate 3amaun Ha mnepedHCICHUE YIOPSAIOYEHHBIX Map,
NEPEYNCIICHNe TIEPECTaHOBOK U
MHOYECTB.

Pemmate 3amaum Ha TpUMEHEHHWE 4YHCIAa COYETaHWH B anredpe
(cokpaménnoe yMHOKeHHe, OnHOM HbloTOHA).

Pemarp, mpumeHssi KOMOMHATOPHKY, 3aJaud Ha BBIYUCIICHUE
BEPOSITHOCTEH, B TOM YHUCJIE C MOMOIIBIO 3JIEKTPOHHBIX TaOIHIl B XOJE
MPaKTUYECKON PabOTHI.

TPOEK,
COYETAaHWW DJIEMEHTOB Pa3IMYHBIX

O06o0menne
cucTeMaTH3alus
H3Y4YE€HHOT 0
MmarepuaJa (5 4)

u

DneMeHTbl KOMOMHATOPUKH.
BeposTHOCTB City4aitHOTO COOBITHSI.

[ToBTOPSATH U3y4E€HHOE U BHICTPAUBATh CUCTEMY 3HAHUH.

Pemate 3aaun Ha mepedncieHre KOMOMHAIMN (YHMCIa IepecTaHOBOK,
YHCIIa COYCTaHMi), Ha HAXOXKJICHUE BEPOSITHOCTEH COOBITHI C IPUMEHECHHEM
KOMOMHATOPHKH, B TOM YHUCIIE C CIIOJIb30BaHUEM TpeyroiabHuka [lackans.

Pemate 3amaun Ha HaXOXJICHHE BEPOATHOCTEH COOBITHI (B paMKax
W3YYEHHOTO).
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10 KJIACC

OO0111e€e KOJIMUECTBO YacoB — 34 yaca.

Tembl
(TemaTu4ecKkue
0J10KN/ MOy JIN)

OcHoBHOe coepkaHue

OcHOBHbBIE BH/bI J€ATCIBHOCTH oﬁyqamumxca

IoBTOpeHnue (4 u)

DneMeHThl KOMOWHATOPUKH.
BeposTHOCTB Ciiy4aitHOTO COOBITHSI.

B meuenue yuebnoco 2o0a: NOHNMaTh, IPUMEHATh B CAMOCTOSITEIILHOM
peun, BOCHPUHUMATH (CIyXO3PHUTEIBHO W/WIM Ha CIIyX ¢ y4ETOM YpPOBHS
CIIyXOpEYEBOTO pa3BUTHS OOYYAIOMIMXCS) W JIOCTaTOYHO BHSATHO H
€CTECTBEHHO BOCIHPOU3BOJUTh TEMATUYECKYI0 M TEPMHUHOJOTHYECKYIO
JEKCUKY, a TaKXe JEKCHKY IO OpraHu3aluu y4yeOHOM JAedaTeIbHOCTH.
BoinonuaTe poneTHueckyro 3apsaaky. Vcmonb3oBaTh NaKTHIBHYHO (YCTHO-
JAKTWIBHYIO PeUb) B KAYECTBE BCIOMOTaTEIbHOTO CPEJICTBA OOIIECHMSI.

Ilo okonuanuu kasxcooti yuebHot yemseepmu.: BOCIIPUHUMATD Ha CIIyX U
BOCITPOM3BOJIUTh TEMATUYECKYIO U TEPMHUHOJIOTMUECKYIO JIEKCUKY Yy4eOHOM
JTUCHUIUIMHBL, @ TAKXKe JIEKCUKY 0 OpraHu3alui yueOHOM e TeIbHOCTH.

[1oBTOPATH N3ydEHHOE M BBICTPAMBATH CUCTEMY 3HAHUM.

Pemate 3amaun Ha mepeuncieHue KOMOWHANMKA (YHCiIa MTEPEeCcTaHOBOK,
YHUCiIa COYETaHMH ), Ha HAX0KICHHE BEPOSITHOCTEH COOBITHI C TPUMEHEHUEM
KOMOMHATOPHKH, B TOM YHCJIE C UCHIOJIB30BaHUEM TpeyrojbHuka [lackans.

Pemare 3amaum Ha HaxoXXJIEHHWE BEPOSTHOCTEH COOBITHH (B pamKax
H3Y4YEHHOTO).

I'eomeTpuueckas
BEPOATHOCTH (4 1)

I'eomerpuueckas BEPOSITHOCTb.
CrnydaifHpli BBIOOp TOYKM W3 (UTYPHl Ha
IJIOCKOCTH, U3 OTPE3Ka, U3 YT OKPYKHOCTH.

OcBauBath MOHITHE T€OMETPUUECKOI BEPOSTHOCTH.

Pemarp 3amaunm  Ha  HaXxoXJIEHHE BEPOSTHOCTEHl B  OMBITAX,
MPEJICTABUMBIX KaK BHIOOP TOUEK M3 MHOTOYIOJIbHUKA, KPYra, OTpe3Ka Uiu
JyT'Y OKPY>KHOCTH, YHCIIOBOTO MPOMEKYTKA.

HUcnbiTanus
BepnyJiu (8 1)

UcnwiTanue. Ycnex um Heyaada. Cepust
WCIBITAaHUK J0 nepBoro ycnexa. VcnblTaHus
bepunymnu. BepositHocTu coObITHII B cepuu
ucneitanuii bepuysu. IIpaktuyeckas pabota
«Hcnbrranus beprymmy.

OcBauBath NOHATHUA: UCTIBITAHUE, HIIEMEHTAPHOE COOBITHE B UCIIBITAHUN
(ycmex W Heynauya), cepusi HCIBITaHUI, HACTYIJICHHE IEepPBOro ycrexa
(neynaum), cepust ucnbITanuii bepuymnnu.

Pemats 3amaun Ha HaXOXKJIEHUE BEPOSTHOCTEH COOBITUH B Cepuu
UCIBITAHUN JI0 TIEPBOrO yCIeXa, B TOM YHUCJE C MPUMEHEHHEM (HOPMYIIbI
CYMMBI T€OMETPUUYECKON MPOTPECCUU.
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PemaTh 3a1aun Ha HaX0XAEHNUE BEPOATHOCTEN JIEMEHTAPHBIX COOBITUI
B cepuM ucnbITaHud bepHymiM, Ha HaxOXJIEHHE BEPOATHOCTH
OIIPENEIEHHOTO YHCIIA YCIIEXOB B CEpUU UCIIBITAaHUN bepHyiu.

N3ydats B XoA€ NpakTU4YECKOW pabOThl, B TOM YHUCIE C I[OMOLIBIO
IU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSTHOCTH B CEPUU HCIBITAHUHA
bepnymn.

Cayuaiinas
BeJiMuMHA (8 1)

CnyyaiiHas BeIMYMHA U pacHpeiesieHue
BEPOSITHOCTEN. MaremaTnuecKkoe 0)KUJaHue U
JUCHIEPCHs CIIy4allHOW BesnnuuHbl. [IpuMepsl

MaTeMaTH4eCKOTO OKHTaHUSI KaK
TEOPETUYECKOTO CpeIHero 3HAYEHUS
BEJINYMHBI.

[lonsitue o 3akoHe OOJBIIUX YHCEI.
W3MepeHne BeposATHOCTEH C  MOMOUIbIO
gacToT. [IpumeHeHne 3akoHa GOIBLINX YUCEI.

OcBouTh MNOHATHS: CiIydailHas BEJIMYMHA, 3HAYEHHE CIIydallHOU
BEJIMYMHBI, pacpe/IelIeHuEe BEPOATHOCTEN.

M3yuate u 00CyXkdaTh NpPUMEPHI JUCKPETHBIX M HEMPEPHIBHBIX
CIIy4aiiHbIX BEJINYMH (POCT, BEC YEJIO BEKa, YUCICHHOCTh HACEJICHNUS, IpyTrHe
W3MEHYHMBBIE BEJIMYUHBI, PACCMOTPEHHBIE B KypCE€ CTATUCTUKH ), MOJIEITHHBIX
CIIyJallHBIX BEJIMYMH, CBS3aHHBIX CO CIy4YallHBIMHU OmbITaMu (OpocaHue
MOHETHI, UTPATBHON KOCTH, CO CITydalHBIM BBIOOPOM H T. II.).

OcBauBaTh NOHATHUS: MATEMAaTUYECKOE OKUJJAHUE CITyYalHOW BETMYMHbI
KAaK TEOPETUYECKOE CpEeHEE 3HAYCHME, NUCHEPCHs CIy4yalHOM BEIMYHMHBI
KaK aHaJIoT AUCIIEPCHH YUCIIOBOTO Habopa.

Pemate 3amaun Ha BBIYHCIICHHME MAaTEMaTHYECKOTO OXUIAHUS U
JUCTIEPCUM  JTUCKPETHOW  CIy4alHOM  BEJIWYMHBI 1O  3aJaHHOMY
paclpeneneHro, B TOM 4YHCIE 3a/ad, CBSA3aHHBIX CO CTPaXOBAHHUEM H
JOTEPESIMH.

3HAaKOMUTBCSI C MAaTeMaTU4YEeCKUM OXKHJAHWEM W  JUCHEepCcHeit
HEKOTOPBIX paCMpeleICHU, B TOM YHUCJE paCHpeNeNCHUsl CIy4alHOUN
BEJINYMHBI «YHCIIO YCIIEXOB» B CEPUM HCHbITaHNN bepHymn.

H3ydaTh 4acTOTy COOBITHS B MOBTOPSIOUIUXCS CIIyYailHBIX OIBITaX KaK
CIIy4ailHyl0 BEJIUYHHY.

3HaKOMHUTBCS C 3aKOHOM Oosbmux uucen (B Gopme bepuymam): mpu
OOJIBIIOM YHCIIE OMBITOB YacTOTa COOBITHUS OJM3Ka K €r0 BEPOSITHOCTH.

Pewiats 3agaun Ha U3MepeHHE BEPOATHOCTEN C OMOIIBIO YACTOT.

OO6cyxaTh poJib 3aKOHA OOJIBIIMX YHCENl B 00OCHOBaHMHM YaCTOTHOTO
METOJ[a U3MEPEHUSI BEPOSITHOCTEI.

OO6cyxaaTh 3aK0H OOJIBIIUX YHCENl KaK MPOSBICHHE CTaTUCTUYECKON
YCTOWYMBOCTH B M3MEHYMBBIX SIBICHUSX, POJb 3aKOHA OOJBIIUX YHCEN B
NPUPOJIE U B )KU3HU YEIIOBEKA.
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O6o0menne
cHCTeMaTH3alus
HU3y4EeHHOT 0
MartepuaJa (10 4)

u

[IpencraBnenue manHbiX. OnucarenbHas
CTaTUCTHKA. BepositHOCT  cilyyaiiHOTO
COOBITHSL. DNeMEHTHI KOMOHHATOPUKH.
CrnyuaiiHble BEJIMYUHBI U PACIIPEACIICHUS.

[IoBTOPATE NU3y4EHHOE U BBICTPAUBATH CUCTEMY 3HAHUM.

Pewrars 3agaun Ha IPEACTABICHUE U ONTUCAHNUE JAHHBIX.

Pemath 3a1aun Ha HAXOKIEHUE BEPOSTHOCTEN COOBITUM, B TOM YHCIIE B
OTIbITAaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMM, BEPOSTHOCTEN
00BEAMHEHHUS U NTepeceUeHus] COOBITUM, BBIUUCISATH BEPOSTHOCTU B OIBITAX
C CEepUsIMU CIy4alHBIX UCIIBITAHUMN.
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Cnoco0bl OLICHKH TOCTHKEHUH YYAIUMMHUCH IUIAHMPYEMbIX Pe3yJibTaTOB

Cucrema OIIGHKM JIOCTIDKEHUS IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS OCHOBHOM
00pa30BaTeIbHON MPOTPaMMBbI OCHOBHOTO 00IIero oOpa3oBaHus MpEaroiaracT KOMILIEKCHbIH
MOAX0] K OIleHKe pe3yJbTaTOB O00pa30BaHUs, IMO3BOJISIONIMA BECTH OIEHKY JTOCTHXKEHUS
00yJaIONTUMUCS BCEX TPEX TPYIIT Pe3yIbTaTOB 00Opa30BaHUS: JHYHOCTHBIX, MeTaNpeIMeTHbIX
Y MpeIMeTHBIX.

Cucrema OIIGHKH TpEAyCMaTPpUBAaEeT YPOBHEBBIH TMOAXO0J K COJCPKAHHUIO OICHKH H
WHCTPYMEHTAPHIO JIJISl OTICHKH JOCTHKCHUS IUIAHUPYEMBIX Pe3y/IbTaTOB, a TAKXKE K IPECTaBIIC-
HUIO U MHTEPIIPETALNN PE3YIHbTATOB U3MEPEHUIA.

OpauM W3 TPOSIBIIGHUH yPOBHEBOTO TOJXOJA SBJISETCS OIEHKA WHIWBHIyaTbHBIX
00pa30BaTENIbHBIX JIOCTIKEHUH Ha OCHOBE «METOJIa CIOXCHHS», MPH KOTOPOM (PHKCHUpPYETCS
JOCTHIKEHHUE YPOBHS, HEOOXOIUMOTO ISl YCIIENTHOTO MPOJIOJDKEHUS 0Opa3oBaHHS H PEaTbHO
JOCTUTAEMOTO OOJIBIIMHCTBOM YYAIIMXCS, M €r0 IPEBBIIICHUE, YTO IMO3BOJISICT BHICTPAUBATH
WHIVBUIYATbHBIE TPACKTOPUH JABWKCHUS ¢ YUETOM 30HBI OJFDKANTIIET0 pa3BUTHS, (OPMUPOBATH
MOJIOKUTEITHHYIO YICOHYIO U COITHATEHYIO MOTHBAITHIO.

CucremMa OIIGHKM JIOCTIDKEHUS IUTAHUPYEMBIX pPE3YJIbTaTOB  OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIEro 00pa30BaHUs MPEIINOJIaracT KOMILIEKCHbIH
MOAX0] K OIEeHKe pe3yJbTaTOB O00pa30BaHWs, ITO3BOJISIONIMA BECTH OIEHKY JTOCTHIKCHUS
00yJaIONTUMHUCS BCEX TPEX TPYIIT Pe3yIbTaTOB 00pa30BaHUS: JHYHOCTHBIX, MeTanmpeIMeTHbIX
Y MPeIMETHBIX.

JUis  OlleHWBaHWS MPEAMETHBIX pe3yJbTaTOB IO y4eOHOMY Tpenmery «Maremarnkay
OTIPEJICIICHO YEThIPE YPOBHS JOCTHIKCHUH yJaIIMXCs, COOTBETCTBYIOIUX OTMETKAM OT «5» JI0
«2».

Ba3zoewtii yposens NOCTUXKEHUIT — ypOBEHb, KOTOPBIA TEMOHCTPUPYET OCBOEHHE Yy4EOHBIX
JNEHUCTBUM C OMOPHOM CUCTEMOM 3HAHMK B paMKax Auarna3oHa (Kpyra) BBIIEICHHBIX 3ajad.
OBnanenue 0a30BBIM YPOBHEM SIBIISIETCS OOCMAMOYHbIM JJIs TPOJOJDKEHHs] OOydeHHs] Ha
clenyomei CTyneHu o0pa3oBaHHs, HO He MO NpOo(UILHOMY HampaBieHHI0. JlOCTHKEHUIO
0a30BOr0 YpPOBHSI COOTBETCTBYET OIICHKA «YAOBIETBOPUTEIbHO» (MM OTMETKa «3», OTMETKa
«3auTeHo»). [IpeBbIieHrne 6a30BOro ypoBHSI CBUAETEILCTBYET 00 YCBOEGHUU OMOPHOI CHCTEMBI
3HaHMUI Ha YPOBHE OCO3HAHHOTO MPOU3BOJIHHOIO OBJIAJICHUS Y4EOHBIMU NEHCTBUSMU, a TAK¥KE O
Kpyro3ope, mupoTe (Uiau N30MpaTeabHOCTH) HHTEepecoB. LlenecooOpa3Ho BBIACTUTH CIeIyIoNIne
JIBa YPOBHSI, MPEBBILIAIONINE 0a30BBbIA:

Ilosbiuiennulii  ypogens IOCTIKEHUS IUIAHUPYEMBIX pE3YJIbTAaTOB, OIEHKA «XOPOIIO)»
(oTmeTKa «4»);

Boicokuit yposens noctuxkeHus IUIaHUPYEMBIX PE3YNbTAaTOB, OLEHKA «OTIMYHO» (OTMETKa
«5»). TloBbIIIEHHBI U BBICOKHI YPOBHU JIOCTIKEHHUS OTIMYAIOTCA IO MOJHOTE OCBOEHUS
IUTAHUPYEMBIX PE3y/IbTaTOB, YPOBHIO OBJIA/ICHUS YI€OHBIMU ACUCTBUSIMHU U C(HOPMUPOBAHHOCTHIO
WHTEPECOB K JaHHOU IPeaIMETHON 001acTH.

NunuBuayanbHble TPaeKTOPUH 00ydeHHs 00yUYaroIuXcs, 1EMOHCTPUPYIOIINX MOBBIIIEHHBIH
U BBICOKHI YpPOBHU JOCTHXEHHM, LerecooOpa3Ho (QOpMHUpPOBATH C Y4ETOM HHTEPECOB ATHUX
oOyuaronuxcs ¥ UX IIaHOB Ha Oynymiee. [Ipy HanMuuu yCTOWYHMBBIX MHTEPECOB K y4eOHOMY
MpeIMETy ¥ OCHOBATEJIbHOMN MOATOTOBKU [0 HEMY TaKHe 00yJaroIfecss MOTyT ObITh BOBJICUCHBI
B MPOEKTHYIO JESITENbHOCTh MO MPEAMETY U COPUEHTHPOBAHBI Ha MPOJOJDKEHHE OOy4YeHUs B
CTapIINX KJaccax Mo JaHHOMY MPOQUITIO.

Jl5is onucaHus MOArOTOBKH 00YUYalOIUXCs, YPOBEHb JOCTHKEHHM KOTOPBIX HUXKE 0a30BOTrO,
1enecooOpa3Ho BBIIEIUTh TAKXKE JIBa YPOBHS:

Hu3kuii ypoeens TOCTIKEHUH, OIEHKA «IIOX0» (OTMETKA «2»), HE JOCTHXKEHHE 0a30BOTO
ypOBHs (MMOHKEHHBIM U HU3KUH YPOBHU JAOCTHKEHUN) (PUKCUPYETCSl B 3aBUCUMOCTH OT 00BEMaA
Y YPOBHS OCBOEHHOTO U HEOCBOEHHOTO COJICP KaHUS TIPEAMETA.



Kak mnpaBuio, NOHM)KEHHBI YypOBEHb JOCTHXKEHHM CBUIETENBCTBYET OO0 OTCYTCTBUU
cHCTeMaTHYeCKOW 0a30BOM MOATOTOBKH, O TOM, YTO 00YJaIOIIMMCS HE OCBOCHO 1K€ U TTOJIOBUHBI
IUTAHUPYEMBIX PE3yJIbTaTOB, KOTOPHIE OCBAaMBACT OOJIBIIMHCTBO OOYYAIOMIMXCS, O TOM, YTO
UMEIOTCS 3HAYMTEeNIbHbIE IpoOeNbl B 3HAHUSAX, JallbHeimee oOyueHue 3aTpyaHeHo. lpu stom
00y4aromuiicsi MOXKET BBIMOJHATh OTACIbHbBIC 3a/JaHHsI MOBBIICHHOTO ypoBHs. [laHHas rpynmna
oOyyaromuxcs (B cpeiHeM B Xoj1e 00ydeHus cocraBsomas okono 10 %) tpedyer cennanbHOR
IMAarHOCTHKH 3aTPyJHEHHH B OOy4eHUHM, TpoOEIOB B CHUCTEME 3HAaHUH ¥ OKa3aHUs
L[eJIeHANPaBICHHON IOMOIIIU B JOCTHKEHUHU 0a30BOTO YPOBHSI.

Hu3zkuil ypoBeHb OCBOEHUS TUIAHUPYEMBIX PE3YJIbTATOB CBUAETEILCTBYET O HATMYMH TOJIBKO
OTIENBHBIX (parMEHTApHBIX 3HAHWK 10 MpEIMETy, HajbHeiee OOydeHHE MPaKTHYECKH
HEBO3MOXXHO. OOydarmuMcs, KOTOpPbIE JAEMOHCTPUPYIOT HU3KUI ypOBEHb JOCTH)KEHUH,
TpeOyeTcsl crienuanbHasi IOMOIIb HE TOJIBKO M0 y4eOHOMY MPEAMETY, HO U 10 (POPMHUPOBAHUIO
MOTHBAIMM K OOyYEHUIO, pa3BUTHIO UHTEpEca K U3ydaeMOW IMpeaIMeTHON 001acTu, MOHUMaHHUIO
3HAYUMOCTHU TpeAMETa Ui KU3HU U Ap. TOJbKO HAJIWYHME MOJOKUTEIbHON MOTHUBALUU MOXKET
CTaTh OCHOBOM JIMKBUJAIMU MTPOOEIOB B OOYYEHUU JJIsl JAHHOM IPYIIIbl 00Yy4aronXCsl.

@opmbl Kommpona. YCTHBI OTBET, KOHTpOJIbHAs paboTa, caMocCTosITeNbHas padora,
MaTeMaTHYECKUI TUKTAHT, TECT (IPOBOJIUTCS B paMKax ypoka 5-10 MUHYT)

HopMbl  OmeHOK  NHCbMEHHBIX pador (KOHTpoJbHass  padora,
caMOCTOfITeJIbHAsI padoTa, TeKylasi IMCbMeHHas pa0doTa) Mo MaTeMaTHKe

B 5-7 kiaaccax

Conepxanrie 1 00bEM MaTepHalia, BKIFOYaeMOTO B KOHTPOJbHBIC MUCHMEHHBIC Pa0OTHI, a
TaK)Ke B 33/1aHUs JUISI IOBCEHEBHBIX MUCbMEHHBIX YIIPAXKHEHUH, OMPEIENSIIOTCS TPeOOBAHUSIMU,
YCTaHOBJICHHBIMHU 00pa30BaTEIbHOM MPOTPAMMO.

[To xapakTepy 3a1aHuii TUCEMEHHBIE PA0OTHI COCTOST: a) TOJIBKO M3 MIPUMEPOB; 0) TOIHKO U3
3a/1a4; B) U3 33724 U IPUMEPOB.

OneHka NHCbMEHHON paboThl ompenensercs ¢ Y4€TOM TMpexae Bcero e€ o0Iero
MaTeMaTH4eCKOr0 YPOBHS, OPUTHHAIBHOCTH, MTOCIIEI0BATEIHHOCTH, JJOTHYHOCTH €€ BBITIOJIHEHHUS,
a TaKoKe YUClia OlMOO0K U HEA0UYETOB U KadecTBa 0(OpMIICHUS paOOTHI.

Ommbka, nosmopswowasacs B OJHOW paboTe HECKOJIBKO pa3, paccMaTpUBaeTCs KakK OJHA
omuOKa. 3a opghoepapuueckue ommOKM, NOMYIICHHBIC YIEHUKAMH, OIIEHKA HE CHUIKAeTCs; 00
opdorpaduyecknx ommdOKax T0BOAUTCA J0 CBEIEHUS MPEINoiaBaTeisi pycCKOro sizpika. OqHaKo
OLIMOKYU B HAIMCAHUU MAMeMAmMu4ecKux mepmMuHos, yke BCTpEeYaBIINXCS IIKOJIbHUKAM Kjacca,
JOJIKHBI YYUTBIBATHCS KaK Hedouémul B padoTe.

[Ipn olieHKe MUCBMEHHBIX PAa0OT MO MaTEeMaTHKE Pa3lInyaroT epyodvle owubKu, OuUOKU U
Hedouémol. I1011€3HO JOrOBOPUTHCS O €IMHOM JIJIsl BCEro 00pa3oBaTeIbHOTO YUPEXKICHUS CHCTEME
MIOMETOK Ha MOJISX TUChbMEHHON paboThl — HapUMep, Tak: V — HeJo4eT, | — ommobka (Herpydas
omunbka), + — rpybas omuoka.

I'pyovimu 8 V—VI Kitaccax CYUTAIOTCS OLIMOKY, CBSI3aHHBIE C BOIPOCAMH, BKIIOUEHHBIMU B
«Tpebosanusi Kk ypoeHI0 NOO20MOBKU OKAHUUBAIOWUX HAUANLHYIO WKOIY» 00pa3oBaTelbHBIX
CTaHJIapPTOB, a TAKXKe MOKA3bIBAIOIINE, YTO YYCHHK HE YCBOWJ BOIPOCHI U3YYEHHBIX HOBBIX TEM,
OTHECEHHBIE CTaHAApTaMH OCHOBHOTO o0OImIero oOpa3oBaHUS K YHCITY OO0S3aTeNbHBIX IS
YCBOGHHUS BCEMHU yuyeHUKaMu. Tak, Hampumep, K rpyObIM OTHOCSTCS OMIMOKU B BBIUYMCICHHSIX,
CBUJICTETHCTBYIOIINE O HE3HAHUH TAOMUIIBI CIOKEHUS WM TaOIUIBl YMHOXEHHSI, CBSI3aHHBIE C
HE3HAaHHEM alTOPUTMA MHUCHbMEHHOTO CJIOXEHHS U BBIYMTAHUS, YMHOXKEHUS U JIEIEHUs] Ha OHO-
WM JBY3HAYHOE YHUCIIO U T. M., OIIHUOKH, CBUAETEILCTBYIOIINE O HE3HAHUHU OCHOBHBIX (popMyT,
MIPaBWJI U SIBHOM HEYMEHUU UX IPUMEHSTh, O HE3HAHUH MPUEMOB pelIeHUs 3aa4, aHATOTHYHBIX
paHee U3yYCHHBIM.

Ilpumeyanue. Ecnu rpybasi ommOKka BcTpedaeTcss B paboOTe TOJBKO B OJHOM cliydae W3
HECKOJIbKUX aHAJOTHYHBIX, TO TPU OICHKE Pa0OTHI ATa OMIMOKA MOXKET ObITh MpUpaBHEHA K
HerpyOoit. Ilpumepamu HeepyOvix owuboK SBISIOTCS: ONIMOKH, CBSI3aHHBIE C HEIOCTATOYHO
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MOJIHBIM YCBOCHHMEM TEKYIIETr0 Y4eOHOTO MaTepHajia, He BIIOJIHE TOYHO CHOPMYIUPOBAHHBIN
BOIIPOC WJIM MOSICHEHHE IIPU PELICHUH 3aJ1a4d, HETOYHOCTHU IIPU BBIIOJIHEHUU T€OMETPUUYECKUX
IIOCTPOCHUM U T. II.

Heoouémamu cuuTaroTcsi HEpallMOHAIbHBIE 3allUCH NPU BBIYMCIEHUSAX, HEpALMOHAIbHbIE
pUEMBI BEIYUCIICHUH, TpeoOpa30BaHuil U pelIeHu 3a/1a4, HeOpeKHOE BHIIOTHEHNUE YePTekKel U
CX€M, OTJEJIbHBIE TOTPEIIHOCTH B (GOPMYJIHNPOBKE MOSICHEHUS WK OTBETA K 3a7a4ye. K Henouéram
MOXXHO OTHECTH M JpYyrue€ HEIOCTAaTKU padOThl, BbI3BAHHBIE HEJAOCTATOYHBIM BHHMAaHHUEM
y4aluXxcs, HalpUMeEp: HEMOJIHOE COKpalleHne ApoOedl WM YJICHOB OTHOIIEHMS; OoOpalieHue
CMEIIAHHbIX YHCE1 B HENPaBUIBHYIO JApoOb NpPHU CIONKEHUM U BBIYMTAHUU; IPOIYCK
HAaMEHOBAHUIA; MPOIMYCK YHCET B MPOMEXKYTOUYHBIX 3aIUCAX; MEPECTaHOBKA NUGP MPU 3aMuCH
qucesl; OLNOKY, TONYIIEHHbIE IPY NEPETNUChIBAHUU U T. II.

OHCHKa NUCbLMEHHOM paﬁ()TbI 0 BbBINOJHCHHIO BbIYHCIUTCJIbHBIX

3aJaHMi M ajred0pandecKuX nNpeodpa3oBaHuil

Buvicokuii yposensv (oyenka «5») cTaBUTCS 3a OE3yKOPU3HEHHOE BBHITIOJIHEHHE MHCHMEHHOMN
paboTHI, T. €.

a) €CJIM pelIeHne BCeX MPUMEPOB BEPHOE;

0) ecnu Bce NEHCTBHS U TTpeoOpa30BaHUsl BHITIOJHEHBI TIPABIIIBHO, 06€3 OMIMOOK; BCE 3aIUCH
XOJ[a peIIeHHs PacIIOJIOKEHBI TOCIEIOBATEIbHO, a TAKKE CIETaHa MPOBEPKa PEIICHHsS B TEX
cllydasix, Korja 3To Tpedyercs.

ITosvrumennwtit yposensv (oyenka «4») craButcs 3a paboTy, KOTOpasi BHITIOJHEHa B OCHOBHOM
MpaBUJIbHO, HO JIONYIIeHa ofHa (HerpyOas) ommoKa Uiy ABa-TpU HElT04ETa.

ba3zoewiit yposens (oyenka «3») CTaBUTCS B CIEIYIOLUUX CIy4aAsIX:

a) eclii B paboTe UMeeTcs 0fHa Tpydast onnOKa 1 He 0oJiee 0JHOM HEerpyOoi O OKY;

0) MpY HATMYUK OJHOU IPy0O#l OIMTMOKY U OJTHOTO-/IBYX HEOUYETOB;

B) MPU OTCYTCTBUH TPYOBIX OMMOOK, HO MPH HAIWYUU OT ABYX JO UYETHIPEX (HETPYOBIX)
omuO0K; T') P HATTMYUH IBYX HETPYOBbIX OITHOOK M HEe 0osiee TPEX HEOUETOB;

1) IPU OTCYTCTBHH OIIHUOOK, HO MPU HATMYUU YETHIPEX U O0jiee HETOUETOB;

€) €CJIM BEPHO BBITIOJIHEHO 00JIee TIOJIOBUHBI 00BhEMA BCei pabOTHI.

Hu3skuii yposens (ouenka «2») CTaBUTCA, KOTJIa YHCIO OLIMOOK MPEBOCXOAUT HOPMY, MpU
KOTOpPO#l MOKET OBITh BBICTABJICHA IOJIOKUTENbHAS OLIEHKA, WU €CJIM MPABUJIBLHO BBIMOJIHEHO
MeHee MOJIOBUHBI BCEil pabOTHI.

Ipumeuanue. OueHka «5» MOXET ObITh MOCTABJIEHA, HECMOTpPSI Ha HAJMYHE OIHOTO-IBYX
HEZ0YETOB, €CIIM YYEHHUK Jall OpPUTHHAIIBHOE pelleHne 3aJaHH, CBUICTENIbCTBYIOIIEE O €ro

XOPOIIEM MaTeMaTUYeCKOM Pa3BUTHH.

OueHka MUCbMEHHOH PadoThI N0 PeIIEHUI0 TEKCTOBBIX 32124

Buicokuii ypoeens (ouenka «5») CTaBUTCS B TOM CiIydae, KOIJa 3ajaya pelieHa MpaBUIIbHO:
XOJ1 pellIeHus 3aJauu BEPEH, Bce IeMCTBUS U TPeoOpa30BaHus BBINOIHEHb! BEPHO U pAllMOHAIBHO;
B 3aJjaue, pelaeMoi ¢ BOIPOCAMH UJIH MOSICHEHUSIMU K JICWCTBUAM, JaHbl TOUHbIE U IPABUJIbHbIE
(GbopMyIHUPOBKY; B 3a/1a4e, peliaeMoii ¢ MOMOIIbIO YPAaBHEHUS, JaHbl HEOOXOIUMbIE MOSICHEHUS;
3aIlCH NPaBWIBHBI, PACHOJIOKEHbI MTOCIIEA0BATENBHO, 1aH BEPHBIA U UCUEPIIBIBAIONIUI OTBET Ha
BONPOCHI 3a/laud; clielaHa IMpoBepKa peuieHus (B TeX ciydasx, Korjza 3To Tpelyercs).
Ilosviwennutii yposensv (ouenka «4») cCTaBUTCA B TOM CIIydae, €CIM NPU NPaBWIBHOM XOE
peleHus 3a/1auu JOMyIleHa OJHa HerpyoOas omunoKa Win JBa-TpU HEJ0UETA.

KBaszoeguvtii yposens (oyenxa «3») CTaBUTCS B TOM CITy4ae, €CIIU X0 PELIeHUs IPaBUIIbHBIHN, HO:

a) JoMylIeHa o/iHa rpy0as omuoka u He 6ojiee oTHON HerpyOoii;

0) nomyieHa oxHa rpy0as omuOka 1 He 0oJiee IByX HE0YETOB;

B) JIOMYILEHBI TPU-YETHIPE HErPyOble OMTMOKH PU OTCYTCTBHH HEAOUETOB;

I') JOMYIIEHO He 0oJjiee ABYX HerpyObIX OIIMOOK U TPEX HEJJOUYETOB;

) IpU OTCYTCTBUH OIIMOOK, HO TIPU HAJTMUYUU OoJiee TPEX HET0UETOB.
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Huskuit ypoeens (oyenka «2») CTaBUTCS B TOM Cllydae, KOT/Ia YACIO OMHOOK PEBOCXOAUT
HOPMY, TIPH KOTOPOH MOXKET OBITh BHICTABIICHA MTOJIOKHUTEIbHAS OIICHKA.

Ilpumeuanus.

1. Onenka «5» MOXKeT ObITh IOCTABJIEHA, HECMOTPS Ha HAJIMYKUE OMUCKH WIH HEJA0UYETA, €CIIU
YUEHUK JaJl OPUTMHAIBHOE PELICHHE, CBUJETEIBCTBYIOIIEE O €r0 XOPOIIEM MaTeMaTH4YECKOM
pPa3BUTHH.

2. IlonoxurenbHast OLIEHKA «3» MOXKET ObITh BBICTaBJIEHA YUEHMKY, BBIIIOJIHUBILIEMY PabOTy
HE TIOJTHOCTBIO, €CIT OH 0€301NO0YHO BBITIOIHIII 00JIee MOJIOBHHBI 00bEMa BCel pabOTHI.

Ouenka TeKymuX NUCbMEHHBIX pador

[Ipu oreHke MOBCEMHEBHBIX 00YJarONIUX pabOT MO MAaTEMATUKE YUUTENIbh PYKOBOJICTBYETCS
YKazaHHbBIMU HOpMaMM OLCHOK, HO YYHTBIBACT CTCICHb camocmosAmenibHoCmu BBIIIOJIHCHUA
paboT yJaluMucs, a TakKe TO, HACKOJIBbKO 3aKpEIyIEH BHOBb M3y4aeMblil MaTepuall.

06yualou4ue nUCbMEHHblIE pa60mbl, BBITIOJTHCHHBIC YJalllUMUCA BIIOJIHE CAMOCTOSATCIBHO C
IIPUMEHEHHUEM PaHee U3YYEHHBIX M XOpOouio 3aKpEIUIEHHBIX 3HAHUM, OLIEHUBAIOTCS MAaK Jice, KaK
U KOHMPOJbHblE PAOOMbL.

06yualou4ue nucwueunblepaﬁom bl, BBITIOJTHCHHBIC BIIOJTHE CAMOCTOATCIIBHO, HA MOJIbKO Yo
U3y4€eHHble U HeooCmamo4Ho 3aKp€l’lJléHHbl€ npaesuia, MOTYT OUCHHUBATbLCA HA 00uUH bann evluie,
4YE€M KOHTPOJBHBIC pa6OTI)I, HO oOuyeHKa «5» m B dTOM CJIydac BBICTABJIACTCA TOJBKO 3a
0€3yKOPU3HEHHO BBITIOJIHEHHBIE PAOOTHI.

ITucomennnie pa60mbl, BBITIOJTHEHHBIC B KJIaCCE C npe()eapumeﬂbﬂbm pa360p0/vz ux 1mon
PYKOBOACTBOM YYUTCIA, OUCHHUBAIOTCA HA ooun bann HUsice, 4€M 3TO MPEAYCMOTPEHO HOPMaMH
OIICHKH KOHTPOJIbHBIX MUCHbMEHHBIX padoT. Ho 6e3ykopusnenno BhINOIHEHHAs paboTa U B 3TOM
ClTydae OIICHUBACTCS 0aioM «5».

Jlomawnue nucomenHble padompl ONCHUBAIOTCS TaK ke, KaK KJIaCCHasi paboTa 00yJaromero
xXapakrepa.

HOprI OIICHOK MAaTCMAaTHYECCKOI'o IMKTAHTa

BBICTABJISIETCS C YYETOM YHCIIa BEPHO PEUICHHBIX 3a/IaHUM:

Boicoxuit yposens (oyenka «5» ):. yncio BepHbix 0TBeToB —0T 90 10 100%.
ITosvrumennwtit yposens (ouenka «4»): 9uciio BEPHBIX OTBETOB —OT 66 10 89%.
Baszoevtit yposens (oyenka «3»): 4UCI0 BEPHBIX OTBETOB -0T 50710 65%..
Huskuit yposens (ouenka «2»): 9uciio BEPHBIX 0TBETOB MeHee 50%.

HopMmpbl o11eHOK TecTa:

Buicoxuii yposens, ouenka «5»: uncno BepHbIX 0TBETOB —OT 90 10 100%.
Iosvtumennuwtit yposens (ouenka «4»): 9uciio BEPHBIX OTBETOB —OT 66 10 89%.
KBasoevtit yposens (oyenka «3»): 4UCI0 BEPHBIX OTBETOB -0T 50710 65%.
Huskuit yposens (ouenka «2»): 9uciio BEPHBIX 0TBETOB MeHee 50%.

HopMBblI 011€eHOK YCTHOT0 OTBETA:
Buicokuii yposens (oyenka «5») BHICTABIISICTCS, €CIIN YUALTHNACS:

- MOCJeI0BATENbHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 0€30IMOOYHO H3jIaraeT yuyeOHBIN
MaTepuan;

- JaeT OTBET B JIOTMYECKOW TMOCIENOBATEIbHOCTH C WCIOJIb30BAHUEM TPUHSATOU
TEPMHUHOJIOTHH; TTOKA3bIBAET OHUMAaHUE CYIIHOCTH PACCMATPUBAEMBIX MOHITHM, SIBICHUN U
3aKOHOMEPHOCTEH, TEeOpHil, B3aMMOCBS3€H; yMEET BBIJACNIATH TJABHOE, CAMOCTOSTEIHHO
MOATBEPKIaTh OTBET KOHKPETHBIMU IIpUMEpamu, (pakramu;

- CaMOCTOSATENFHO aHATM3UPYET U 0000IIaeT TEOPETUIECKHUI MaTepHalt;

- cBOOO/IHO YCTaHABIMBAET MEXIPEIMETHbIC (HAa OCHOBE paHee MPUOOPETCHHBIX 3HAHUI)
Y BHYTPUIIPEIMETHBIC CBSI3U;
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- YBEPEHHO U 0€30MMO0YHO TPUMEHSIET MOTy4YCHHBIC 3HaHUS B PEIICHUN HOBBIX, paHee He
BCTpEYABILINXCS 3a/1a4;

- palMOHAJIBHO HCIONB3YeT HATISIHBIE MOCOOWsS, CIPABOYHBIC MaTepHalibl, Y4COHUK,
JOTIOJIHUTEIbHYIO JINTEPATYPY, HEPBOMCTOUYHUKHU; IMPUMEHSET YHOPAJOUYEHHYIO CHUCTEMY
YCIOBHBIX 0003HAUE€HUH TpU BEACHUM 3alMCEH, COMPOBOXKIAIOIIUX OTBET; HMEET
HEoOXO/JMMbIE HAaBBIKM pabOTBl ¢ mpuOOpamMH, UYepTekRaMH, CXeMaMu H rpaduramu,
COITYTCTBYIOLLIMMHU OTBETY; JIOIIYCKAE€T B OTBETE HEIOYEThI, KOTOPbIE JIETKO HMCIIPABIISIET 110
TpeOOBAHUIO YUUTEIS.

ITosviumennutit yposens (oyenka «4») BHICTABISICTCS, €CITU YYaIUACS:

- TIOKa3bIBAaeT 3HAHHWE BCEr0 HM3yYCHHOTO YYEeOHOrO MaTepuana; JaeT B OCHOBHOM
MpaBUJIbHBIN OTBET;

- yueOHbIl MaTepuan u3jJaraer B 00OOCHOBAaHHOW JIOTMUYECKOM IMOCIIEOBATEIBLHOCTU C
MIPUBEACHUEM KOHKPETHBIX IPUMEPOB, IIPU ITOM JOIYCKAET OJHY HETpyOyt0 OIIMOKY W HE
Oosiee NIByX HEIOYETOB B HCIIOJIb30BAaHUM TEPMHHOJOTMHM Y4€OHOTO MpeaMeTa, KOTOphIe
MO>KET UCIPABUTh CAMOCTOSITENIBHO; aHAJIM3UPYET U 0000IIaeT TEOPETUUECKUI MaTepHalt;

- OCHOBHBIE TIPaBUJIA KYJIbTYphl YCTHOU peun;

- IIPUMEHSET YHOPSAJOUEHHYIO CUCTEMY YCIOBHBIX 0003HAUEHUI MPH BEJIEHUU 3aIuceil,
COTNPOBOXKIAIOIINX OTBET;

KBaszoesvtii yposens (ouenka «3»), BHICTaBISACTCS, €CIH YUAIMHACS:

- JIEMOHCTPUpPYET YCBOEHHME OCHOBHOTO COJEpXaHUs Y4eOHOTO Marepuaya, HMeeT
po0ebl, He MPEMSTCTBYIOMINE JaIbHEWIIIEMY YCBOSHHIO YUeOHOT0 MaTepHraa;

- IpUMEHSET MOJIydeHHbIE 3HAHHsS MpPU OTBETE HA BOMPOC, AHAIU3E MPEITIOKEHHBIX
CUTyaluii mo oOpasily; JOMYCKaeT OLIMOKM B HCIIOJIb30BAHUU TEPMHUHOJOTHMH Y4eOHOTO
IIpEeIMETa; MOKa3bIBACT HEAOCTATOUHYIO CHOPMUPOBAHHOCTD OTJEIIBbHBIX 3HAHUN 1 YMEHMUI];

- BBIBOJIBI M 000OIIEHHS apTyMEHTUPYET CJ1a00, TOMYCKAET B HUX OIIMOKH; 3aTPYAHICTCS
MIpU aHaIM3€e U 00001meHn yaeOHOTO MaTepuraa;

- JJaeT HETIOJIHbIE OTBETHI HA BOIIPOCHI YUUTENS WJIM BOCIIPOU3BOAUT COJAEPKAaHUE paHee
MIPOYUTAHHOTO Y4€OHOIO TEKCTa, c1ab0 CBSI3aHHOTO € 33JaHHBIM BOIIPOCOM;

- IICTIOJIb3YET HEYNOPAJOUCHHYIO CHCTEMY YCIOBHBIX 0003HAaUEHUH IIPU BEJICHNUH 3aITUCEH,
COIIPOBOXKJAIOIIUX OTBET.

Hu3skuii yposens (oyenka «2») BHICTABISICTCS, €CIIU YJaLHNACS:

- HE PACKpBLI OCHOBHOE COJEp)KaHuE ydeOHOro Marepuana B Ipefesax MOCTAaBICHHBIX
BOIIPOCOB;

- HE yMeeT IIPUMEHATh UMEIOIINECS 3HAHUS K PEILICHUI0 KOHKPETHBIX BOIIPOCOB M 3ajau
o oOpasiy;

- JIOIyCKaeT B 0TBeTe OoJsiee IBYX IpyObIX OIIMOOK, KOTOPhIE HE MOKET UCIIPABUTh JJaXe
IIPU OMOILY YYAIIUXCS U YUUTEIS

Onucanmue y‘l@ﬁHO-MeTOIlI/I‘IeCKOFO H MAaTCPHAJTBHO-TEXHHYECCKOI'0 o0ecmeue-
HHUA Oﬁpa3OBaTeJILHOI‘O mnmpomecca
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1.HopmaruBHbIe JOKYMEHTHI: IpumepHas mporpaMmma OCHOBHOTO oOIiero oopa3oBaHUs I10
MaTeMaTUKe
2.Y4eOHMKH: IO MaTeMaTuKe 11t 5S—6 KaccoB, Mo anredpe [uis 7- KIaccoB, IO T€OMETPUN
i 7—9 kiaccos.
= VMK H.i.Bunenkun «MaremaTuka» 5,6
= VMK IO.H.MakapsrueB « Anredpay» 7-9
= YMK JI.C.Atanacsu «I'eomerpus 7-9»
3.Hayunas, HaydHO-TIONYIISIpHAst, UCTOpPHYECKAst TUTEpaTypa.
4.CpaBoyHble nocooust (3HLMKIIONIEINH, CJIOBapH, CIIPABOYHHUKHU 110
MaTeMaTHhKe U T.11.).
5.ITeuarnabie mocobust: [lopTpeThl BBIIAIONINXCS ACSITEICH MAaTCMATHKH.
6.ndopmanmoHHbIe cpencTBa

*  MynpTuMeaniiHbIe 00yYaroe MporpaMMbl U AJIEKTPOHHBIE yUeOHbIE U3aHUsI 110
OCHOBHBIM pa3JiejlaM Kypca MaTeMaTHKH.

* DnekTpoHHass 0a3a JaHHBIX /IS CO3JAHHUS TEMAaTHYECKMX W HUTOTOBBIX
Pa3HOYPOBHEBBIX TPEHHPOBOYHBIX M IPOBEPOYHBIX MATEPUAIOB Ul OpraHu3aluu
(hpoHTaIBHON U MHAWBUYaIbHON pabOTHI.

7. TexHuueckue cpeacTBa 00ydeHHs
e  MynbTUMEIUUHBIN KOMITBIOTEP.
e  MynbTUMEIUIHBIA TPOEKTOP.
e  DKpaH HaBECHOM.

8. YuebHo-TIpakTHUECKOE U YUueOHO-1a0opaTtopHOe 000pyI0BaHNE

e Jlocka maruuTHas .

e KOMIUIEKT YepTEeKHBIX WHCTPYMEHTOB (KJIACCHBIX M pa3aTOYHBIX): JIMHEWKa,
TpaHcnopTup, yroJibHuK (30°, 60°, 90°), yronpaukK (45°, 90°), UPKYIb.

e KOMIUIEKTHI MJIAHUMETPUIECKUAX M CTEPEOMETPUICCKUX TEN (IEMOHCTPAIIMOHHBIX
Y pa3laTOYHbIX).

o Kowmruiekt misi MojaenupoBaHusi (IBeTHas Oymara, KapTOH, KallbKa, KIICH,
HOJKHUIIBI, IJIACTUIIHH).
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