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[HOACHUTEJIbHAA 3AIINCKA

PabGouass mporpamma WHIWBUIYATbHBIX KOPPEKIMOHHBIX 3aHATHM 1O ydeOHoMy mpenmery «Marematuka» ( Anre0pa,
['eomerpusi, BeposiTHOCT, W cTaTUCTHMKA) Mg 8 Kjacca, MOATOTOBIEHA Ha ocHoBe @denepanbHOro TOCYAapCTBEHHOIO
00pa3oBaTeILHOTO CTaHAapTa OCHOBHOTO oOmiero oopaszoBanus (IIpukaz Munnpocsemenust Poccun ot 31.05.2021 r. Ne 287)
(maee — ®I'OC O0O0), DenepanbHON aTaNTUPOBAHHOW 00pPa30BATEIBHONW MPOTrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS IS
oOy4JaromuXxcs ¢ OrpaHUYECHHBIMU BO3MOXKHOCTSMU 3710poBbs (IIpukaz Munnpocsemenuss Poccun ot 24 Hos0ps 2022 r. Ne
1025), ®epepanpHOil paboueil mporpaMMbl OCHOBHOrO o00mIero oOpaszoBaHus 1o yueOHOMYy mnpeametry «Marematukay,
®denepanbHO MPOrpaMMbl BOCIHUTAHHS, C YYETOM pACIPEEICHHBIX MO KJIaccaMm MPOBEPSIEMbIX TPEOOBAHHMM K pe3ylibTaTaM
ocBoeHus DenepanabHON aganTUPOBAHHON 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO 00111€eT0 00pa30BaHus AJi1 00y4YarOIIUXCS C
3QJICP)KKOM  TICUXWYECKOro pa3Butus. B paboueit mporpamMme ydTeHBI HJAeW U TMOJoKeHHS KoHuenuuu pa3BUTHSA
MaTeMaTH4ecKoro oopa3oBanus B Poccuiickoit denepanuu.

O6mas xapakrepucTuka yueOHoro npeamera «MareMmaTuka

VYyeOnbii npeamer «MaTemMaTHKa» BXOIUT B MpeaMeTHYI0 obnacth «Martematuka u umHpopmaTuka». OH cOCOOCTBYET
Pa3BUTHIO BBIYUCIMUTENIBHON KYJIbTYpPbl M JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOIH30BATHCA AITOpPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJAMMBIX B TMOBCEIHEBHOM J>KM3HU OOYyUYAIONIUXCS. YUCOHBIM MpeaMeT
pa3BHBACT MBIIUICHUE, MPOCTPAHCTBEHHOE BOOOpakeHUE, (GYHKIMOHAIBHYIO TpPaMOTHOCTh, YMEHHS BOCIPUHUMATH U
KPUTHUYECKH aHATM3UPOBATh HHPOPMAIINIO, TIPEICTABIICHHYIO B PA3TUYHBIX (pOpMax.

OOyuyenue w™arematuke Aa€T BO3MOXHOCTh pa3BuBaTh y oOydarommxcs ¢ 3[IP TouHyio, panuMoHaNbHYIO U
WHOOPMATUBHYIO pedb, YMEHUE OTOMpaTh Hambojee MOIXOJANINE S3BIKOBBIE, CHMBOJIMYECKHE, TpadUdecKrue CpencTBa s
BBIPAYKCHUS CYXKJICHUM U HATJISAIHOTO UX MPE/ICTABIICHHUS.

Heo0xonuMpIM KOMIIOHEHTOM OOIIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHWU SIBIIETCS OOIEe 3HAKOMCTBO C METOJaMU
MO3HAHUS JEUCTBUTEIIBHOCTH, MPEACTABICHUE O IMPEIMETE M METOJAaX MaTEeMaTHKH, WX OTIMYUKA OT METOJOB JPYTHUX
€CTECTBEHHBIX M T'YMAHUTAPHBIX HAayK, 00 OCOOEHHOCTSX MPUMEHEHUS MATEMAaTUKU JJIsl PEUICHUS HAYYHBIX U MPUKIAJIHBIX
3amay. Takum 0OpazoM, MaTeMaTHIECKOE 0Opa30BaHUE BHOCUT CBOM BKIIAJ B (DOPMHUPOBAHUE 00IIIEH KyIbTyphl UEJIOBEKA.

N3yueHne MaTeMaTUKU TaK)Ke CIOCOOCTBYET 3CTETUUECKOMY BOCHUTAHUIO YEJIOBEKA, MOHUMAHUIO KPACOTHI U U3SIIECTBA
MaTeMaTU4YEeCKUX PaCcCyKICHUH, BOCIIPUSATUIO TEOMETPUUECKUX (OPM, YCBOCHUIO UJIE CUMMETPUHU.

[Iporpamma oTpaxaer coaep:kaHue oOydeHus mnpeaMery «MarTemMaTthka» C Y4eToM OCOOBIX 00pa30BaTENIbHBIX
notpebHocteil oOyuaromuxcss ¢ 3IIP. Omnagenue yueOHbIM mpeameTroMm «MaTemaTukay MPEACTaBISIET OIPEAEICHHYIO



cnoxHocTh s yyauuxes ¢ 3[1P. V obyuatonruxcs ¢ 3[1P Haubonee BbIpa)keHbl OTCTaBAHUS B PA3BUTHHU CIOBECHO-TOTUYECKHUX
(GopM MBILUIEHUS, TO3TOMY a0CTPAKTHBIE U OTBJICYEHHBIE KATErOPUU UM TPYAHOAOCTYIHBI. B TOXe BpeMs mpu crnenualbHOM
oOydyeHHH OOydYaroIIHecs: MOTYT BBIIOJHSATH 3aJaHusl MO aaroputMy. OHM BOCHPHMMYKBBI K MOMOILIU, MOTYT BBIIIOJHUTH
NEPEeHOC Ha aHaJIOTUYHOE 3aJJaHue YCBOCHHOro crocoba pemeHus. CHIKEHUE pa3BUTHS MBICIUTEIBHBIX OMNEpALMid U
3aMe/JICHHOE CTAaHOBJICHHE JIOTMYECKUX JEMCTBUM NPHUBOAAT K HEIOCTATOYHOM OCMBICIEHHOCTH COBEpPUIAEMBIX YYEOHBIX
AercTBUi. Y 00ydarommxcs 3aTpyAHEHbI CYETHBIE BHIYMCIICHUS, TIPOU3BOAMMBIC B yMe. B MUCbMEHHBIX BBIUMCIECHUSX OHU MOTYT
IPOIYCKaTh OJUH U3 MPOMEXYTOUYHBIX 1maroB. [Ipu paboTe ¢ YUCIOBBIMU BBIPAKEHUSIMH, BHIYMCICHUEM UX 3HAUEHHUS MOTYT HE
yIep>KUBaTh MPaBWIbHBIA TOpsAaoK naeiictBuil. [Ipu ympoienuun, npeodpasoBaHuu BbipaxkeHui ywammecs ¢ 3[IP He moryr
CaMOCTOSITEJIbHO TPUHATHh PEIICHHE O MOCIEI0BATEIbHOCTU BBINOJHEHUS AeHCTBUA. KOHKPETHOCTh MBIIIJIEHUS OCI0XHSET
YCBOCHMSI HaBbIKA PEIICHHsS] YpPaBHEHUN, HEPABEHCTB, CUCTEMbl ypaBHEHUU. MM MalomOCTyNmHO COBEpIIEHHE OOpaTUMBIX
OIepALUA.

Huszkuil ypoBeHb pa3BUTHsI JIOTMUECKHUX ONEpaluii, HeAoCTaTOYHass 00OOLIEHHOCTh MBIIIJICHUS 3aTPYIHSIOT HU3Yy4YeHHE
TeMbl «DYHKIUU»: NPU ONPENEICHUN (YHKIUMOHAJIBHOW 3aBUCHMOCTH, NpPHU ONMCAHMU TpaUUyecKOW CUTYyalluu, HUCIOJIb3Ys
reoMeTpuyeckuii, anreOpandeckui, (QyHKIMOHAJIbHBIA A3bIKM. Hepenko yuamiuecss He BHMIAT pasHULBI MEXAYy 00JIaCThIO
onpeneneHust GyHKIIMU U 00JIaCThIO 3HAUYCHUI.

Pemenne 3amau CONMpsKEHO C TPYAHOCTSAMHU O(OPMIICHHS KpaTKOM 3amucH, MPOBEACHUS aHAIW3a YCIOBHS 3a/layi,
BbIJIeNIeHUs cyliecTBeHHOro. Obyuaromuecs ¢ 3[IP 3aTpyassioTcs cnenath yMO3aKJIIOU€HHE OT OOILEro K 4acTHOMY, HEpPEIKO
BBIOMPAIOT HEPALMOHAIBHBIE CIIOCOOBI PEIeHUs], NHOTa OIPaHUYMBAIOTCS MAHUITYJIALUAMHU C YUCTIaAMHU.

[Ipu u3yueHum reomeTpuyeckoro marepuana oOydaromruecs: ¢ 3IIP crankuBaroTcs ¢ TPyIHOCTHIO JA€NaTh JOTMUECKHE
BBIBO/Ibl, CTPOUTH IOCIIEJI0BATEIbHbIE pacCyXkaeHus. HernpouHble 3HaHUsI OCHOBHBIX TEOPEM T'€OMETPUH MPUBOJUT K OMIMOKaM B
pelleHnu TeoMeTpruiecKuX 3aaad. O0yyaroniyecst MOryT OAMEHUTH (hOpMYITy, HEPAaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbiM
OlIMOKaM B PEIICHUH 3a/1ay MPUBOJAT HEIOCTATOUYHO Pa3BUTHIE MPOCTPAHCTBEHHBIE MpEICTaBlCHUA. MM CI0XKHO BBITIOIHUTH
YEepTEX K YCIOBHUIO, B MUCBbMEHHBIX pad0TaX OHU HE MOTYT MPUBECTH OOBICHEHUE K YEPTEXKY.

TouyHoCTh 3amOMUHAHUS W BOCHPOHU3BEJIEHHUS Yy4eOHOrO MaTepuana CHIKEHBI MO MPUYMHE CIA00CTH MHECTHYECKOMH
JEeSTENBHOCTH, CyX)eHusi oobemMa mamsatu. Obyuarommmcs ¢ 3I1P TtpeOGyercst Gomnbilie BpeMeHHM Ha 3aKperjieHHEe marepuala,
aKTyaJau3alus 3HaHUM 10 OTIOpE MPU BOCIIPOU3BEACHUN.

JUis mpeonosieHuss TPYyIHOCTEHM B M3y4eHMHM ydeOHoro mnpenmera «MaremaThka» HeoOXoquma ajanrtauus o0bema u
XapakTepa y4yeOHOro marepuana K I[I03HABaTelbHbIM BO3MOXHOCTSIM yuamuxcs ¢ 3[IP. Cnegyer ydeOHbld MaTepuan
MPENOJHOCUTh HEOOJBIIMMHU MOPLUMIMH, YCIOXHSS €ro MOCTENEHHO, M3bICKMBATh CHOCOOBI aJanTallid TPYIHBIX 3aJaHUi,



HEKOTOpPBIE TEMBbI J1aBaTh KAK O3HAKOMUTEJBHBIC;, UCKIIOYATh OTIEJIbHBIE TPYJIHbIC JOKA3aTEJIbCTBA; TEOPETUUECKUI MaTeprall
PEKOMEHIyETCSl U3y4yaTh B MPOLECCE MPAKTUYECKON JESITEIbHOCTH MO PEIICHUIO 3aa4. OpraHndeckoe €JMHCTBO MPAKTUYECKOU
M YMCTBEHHOM JIEATEIIbHOCTH Y4YallUXCsl Ha ypOKaX MAaTeMaTUKH CHOCOOCTBYIOT MPOYHOMY M CO3HATEIBLHOMY YCBOCHHIO
0a3MCHBIX MAaTEeMATUYECKUX 3HAHUN U YMEHHH.

Hesu u 3apa4u n3ydeHust yueOHoro npeamera «MaremaTuka

[TpuopuTeTHBIMU TIEIIMU 00YUCHHS MaTeMaTHKE B 8 KJ1acce SIBIISFOTCS

dbopMupoBaHuEe IEHTPATbHBIX MaTEMAaTUYECKUX TMOHSTHH (YMUCIIO, BEIWYMHA, TeoMeTpuueckas Gurypa, mepemMeHHas,
BEPOSTHOCTh, (PYHKIHS), OOCCIEYMBAIOIIUX MPEEMCTBEHHOCTh W TMEPCHEKTUBHOCTh MAaTEMaTUYECKOTO OOpa3oBaHUs
obyuyaromuxcs ¢ 3I1P;

noaBegeHue oOyuaromuxcss ¢ 3[IP Ha AOCTYmMHOM [JIi HUX YpPOBHE K OCO3HAHMIO B3aMMOCBSI3U MATEMaTUKH M
OKPY’KaIOIIEro MUpa, MIOHUMaHNUE MaTeMaTHKH KaK 4acTh OOIel KyJIbTyphl YEJIOBEUYECTBA;

pa3BUTHE HHTEIUICKTYIbHBIX M TBOPUYECKUX CIOCOOHOCTeH oOyuaromuxcs ¢ 3I[IP, mo3HaBaTenbHOW aKTHMBHOCTH,
UCCIIeIOBATEIBCKMX YMEHUHN, KPUTUYHOCTH MBIIUICHUS, HTHTEPECA K U3YUYCHUIO MAaTEMaTUKH;

dbopmupoBanue GyHKIIMOHATLHON MaTEeMaTHUYECKOW TPaMOTHOCTH: YMEHHUS PacIliO3HaBaTh IMPOSBIICHUS MaTeMaTHYECKUX
MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTECH B pEalbHBIX JXU3HEHHBIX CHUTYaIlUSAX W IPU HU3YUYCHHUH JPYTHX YUEOHBIX
IIPEAMETOB, MPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIHpOBaTh MX Ha S3BIKE MATEMAaTUKH M CO3/1aBaTh
MaTeMaTUYECKUE MOJICNIN, IPUMEHATh OCBOCHHBIN MaTeMaTUUYECKU anmapaT JJisd PelIeHus] MPaKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4, HHTEPIPETUPOBATh U OLICHUBATH MMOJYUYCHHBIEC PE3YJIbTATHI.

JlocTKeHUE ATUX TeNIe o0ecIeunBaeTCs PeIISHUEM CIICIYIOMNX 3a/1ay:

dbopmupoBath y obydaronuxcs ¢ 3[1P HaBbIkM y4eOHO-IIO3HABATEIIHFHOM NESITSILHOCTH: IJIAHUPOBAHUE PAaOOTHI, MOMCK
pALMOHAIIBHBIX ITYTEH €€ BBINOJHEHHUS, OCYIIECTBICHUS] CAMOKOHTPOJIS

CrocOOCTBOBATh MHTE/UICKTYaJIbHOMY Pa3BUTHIO, (POPMHUPOBATh KAayeCTBAa, HEOOXOIWMBIC YCIOBEKY JJIsS ITOJTHOIICHHOM
KU3HH B COBPEMEHHOM OOIIECTBE, CBOWCTBEHHBIE MAaTEMAaTHYECKOW MAEATENILHOCTU: SCHOCTH W TOYHOCTH MBICIIH,
WHTYUIUH, IPOCTPAHCTBEHHBIX MPEACTABICHUN, CIOCOOHOCTH K MPEOI0JICHHUIO TPYIHOCTEH;

dbopMUpOBATH KITFOYEBBIE KOMIETEHIIMN YYAIIUXCS B paMKax IpeaMeTHOM obnacTu «Marematuka u nuHGOpMaTHKa,
pa3BUBATh MOHATUIHOE MbIITIeHUS oOydaromuxcs ¢ 3I1P;



e OCYHIECTBIIAITH KOPPEKIMIO TO03HABATEIBHBIX TIpolieccoB oOyuarmuxcss ¢ 3[IP, HeoOXOauMBIX JJIsi OCBOCHUS

MPOrpaMMHOTr0 MaTepuaja mno yueOHoOMy peamery;

e TpEAyCMATPUBATh BO3MOXKHOCTh KOMIICHCAIIMM OOpa30BaTENIbHBIX JEe(PUIIMTOB B OCBOCHUU MPEIIIECCTBYIOIIETO
mporpaMMHOro mMatepuana y ooydaroniuxcs ¢ 3[1P u He1ocTaTKOB B MX MaTeMaTHUYE€CKOM Pa3BUTHUU;

o chopMUPOBaATh YCTOMYMBBIN UHTEPEC yUAIIUXCS K TIPEAMETY;

e BBISBIIATH M Pa3BUBATh MATEMAaTHYECKHUE U TBOPUECKUE CITIOCOOHOCTH.

OcHOBHBIEC JIUHUU COZAEpPKaHUS Kypca MaTeMaTHku B 8 kiacce: «Hucna u BbIYMCIEHUSD», «Anredpa» («Anredpanyeckue
BBIpOKCHUS», «YpaBHEHUS U HEpaBeHCTBa»), «DyHkuum», «l'eomerpus» («I'eomerpuueckue ¢GUTYpbl U UX CBOHCTBa»,
«3MepeHne reoMeTpuIeCKUX BETUIUHY), «BEeposITHOCTh M CTAaTUCTHKAY». /J[aHHBIC JTMHUU pa3BUBAIOTCS TMapajuIesIbHO, KaXK/1as B
COOTBETCTBUM C COOCTBEHHOH JIOTMKOW, OJIHAKO HE HE3aBUCHMO OJIHa OT JAPYroi, a B TECHOM KOHTAaKTE€ W B3aMMOJICHCTBUHU.
Kpome storo, mx oObemuHsET JIOTUYECKas COCTABIISIONIAs, TPAJAMIIMOHHO MpPHUCYIIas MaTEeMaTHKE M IPOHU3BIBAIOIIAS BCE
MaTeMaTHYEeCKUE Kypchl U coepkarenbHbie TuHuu. ChopmynupoBanHoe B DeiepalibHOM TOCYIapCTBEHHOM 00pa30oBaTEIbHOM
CTaHJapTe OCHOBHOTO OO0IIero o0pa3oBaHusl TpeOOBAaHUE «YMETh ONEPUPOBATH MOHSATHUSIMU: ONpEETIeHHe, aKCHOMa, TEOpEMa,
JI0Ka3aTeNbCTBO; YMEHNUE PACIIO3HABATh UCTHUHHBIE U JIO)KHBIE BBICKA3bIBAHUSA, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPBI, CTPOUTH
BBICKA3bIBAHMSI W OTPHUIIAHUS BBICKA3bIBAHUI» OTHOCHTCS KO BCEM KypcaM, a (OpMHUpOBaHUE JIOTHUECKHX YMEHHM
pacrpeienseTcs 1Mo BceM rojiaMm 00ydeHHsI Ha YpOBHE OCHOBHOT'O O0IIero oOpa3oBaHUsI.

Copepsxanue oOpa3oBaHus, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yiabTaTaM ocBoeHus denepabHON paboueii mporpamMmsl,
pacnpenenéHHbIM IO ToAaM OOYyYeHHs, CTPYKTYpPUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUINUAAIBLHBIM
BompocaM oOydJaromiuecsi oOpalaJuch HEOJHOKPATHO, YTOOBI OBJAQJCHHE MAaTEMATHUYECKHUMH TOHATUSAMH W HABBIKAMH
OCYIIECTBISIOCH TIOCJIEIOBATEILHO W TMOCTYIMATEIbHO, C COOJIIOICHHEM TMPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUA
BKJIFOYAJIUCh B OOIIYIO CHCTEMY MaTeMaTHUeCKHX MpejactaBieHuil obyuatonuxcs ¢ 3I1P, pacmupsis u yroy6mss e€, oopasys
MPOYHBIE MHOKECTBEHHBIE CBsi3u. OOmue e u3ydeHus yaeOHoro mpeamera «MaremaTuka» npenctaBieHbl B DenepaibHON
paboueit mporpaMMe OCHOBHOTO OOIIEro 00pa3oBaHMs.

Oco0eHHoCTH 0TOOpPA M aJANTANNH Y4e0OHOI0 MaTepHaJia 10 MaTeMaTHKe

O6yuenne yueOHOMY mpeamery «MaTeMaTuka» CTPOUTCS Ha CO3JIaHUM ONTHUMAJbHBIX YCIOBUM [JIi YCBOCHHS
nporpaMMHoro matepuaia odyqatomumucs ¢ 3I1P. bonbiioe BHUMaHue yaensercs oT00py yueOHOTo Matepuaia B COOTBETCTBUU
C IPUHIUIIOM JOCTYNHOCTH MPU COXPAHEHUHU O0OIIEero 0a30BOr0 YPOBHS, KOTOPBIM JTOJKEH MO COJAEPKAHUIO U 00BEMYy OBITh
ajanTupoBaHHbIM s oOyuwaromuxca ¢ 3IIP B cooTBeTcTBUM C HUX 0COOBIMM 00pa3oBaTelbHbIMU NMOTpeOHOCTSIMU. Cremyer



o0JierynTh OBNaJieHHe Matepuanom oOydaromumucs ¢ 3IIP mocpencTBoMm ero neraabHOrO0 OOBSICHEHUS C CHUCTEMATUYECKUM
MMOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKM B MPUMEHEHUM 3HAHUM, HWCIOJIB3YsS MPUEMbl aKTyaluzaluuu (BU3yalbHas oOIopa,
MaMsTKa).
denepanbHas mporpaMma MpeAycMaTpUBAeT BHECEHHE HEKOTOPBIX HM3MEHEHHU: YMEHbBIICHHE 00beMa TEOPETHUYECKUX
CBEJICHHM, BRBIHECEHUE OT/ICJIbHBIX TEM WJIU II€JIBIX Pa3/IeIOB B MATEPUAIIBI JIJI1 0030PHOTO, 03HAKOMUTEIHLHOTO U3yUYCHHS.
I'eomerpusn

CrnemyeT OCHOBHOE BHUMAaHHUE YJEIUTh MPAKTUYECKOM HANPaBICHHOCTH Kypca, UCKIIOUNUB U YIIPOCTUB HauboJee CIIOKHBIN
JUISL BOCHIPHSATHS TEOPETHYECKHMM Marepuasl. Ha ypokax reoMeTpur HEOOXOJMMO MaKCHUMaJbHO HCIIOJIb30BaTh HATJISIHBIC
cpeacTBa o0yueHuUs, OOJbIIE MPOBOJIUTH MPAKTUYECKUX pabOT C ydalMMHCS, pemath 3anadu. CTpouTh pelieHue 3aaad Mnpu
MOCTOSTHHOM OOpallleHUH K HaTJSITHOCTH — PUCYHKAM U YepTekam.

O3HakoMUTENBbHO JAaTh TeMbl: «TeopeMbl M JOKa3aTelbCTBO. AKCHOMBIY, «Jl0Ka3aTelbCTBO OT MPOTHUBHOIO,
«CyI1ecTBOBaHNE W E€IMHCTBEHHOCTh MNEPHEHAUKYJsApa K MNpsAMoi», «Meroa reoMeTpuueckux Mect», «Meron ynBoeHus
Menuanb», «Teopema @aneca u TeopemMa O MPONOPLUOHAIBHBIX OTpe3kax», «LleHTp Macc TpeyronbHuKa», «/3MeHeHUE
TPUTOHOMETPUYECKUX (YHKUUUA TPU BO3pacTaHUU yriaay, «Dopmynbl s paguycoB BIHMCAHHBIX U OMUCAHHBIX OKPYKHOCTEH
IpPaBUJIbHBIX MHOTI'OYTOJIBHUKOBY», «YpaBHEHUE NpsIMoi», «/IBmxeHue», «CBoilcTBa nBuxkeHus», «Teopema 0 MpoOU3BEAECHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYILIHUX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Crnemyer yMEHBIIUTHh KOJIMYECTBO YacoB Ha u3ydeHHe TeM: «CummerpuyHbie ¢urypbl. OCHOBHBIE CBOWMCTBA OCEBOM
cummeTpun», «llenTpanpHas cummerpus», «llapamnensHbiii nepeHoc», «IloBopot», «IIpeobGpazoBanue momoous. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Jja4yd HAa I[OCTPOCHHE C TOMOILIBIO LHUPKYJId W JIMHEWKW», «JlekapTOBbI
KOOPJIMHATHI HA MJIOCKOCTHY, «Penienne TpeyroinbHuKoBY, «[lomobue dpuryp.

BricBoOOIMBIIIMECS YaChl HUCTIONB30BATh HA PEIICHHE 3a/1a9 U IOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBs3u ¢ TeM, 4TO AaHHBIA KypcC BBI3bIBA€T HAWOOJBIIME CIOXKHOCTU Mt oOydaromuxcsi ¢ 3IIP, cBsizanHbie co
CHUYKEHHBIM YPOBHEM PA3BUTHS CIOBECHO-JIOTHYECKOI'0 MBILIIJIECHUS, €r0 U3yYE€HHUE JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYITHOM JiJIsi YYEHUKOB Mmatepuane. OCHOBHOE€ BHHMAaHUE CIEAYET YACIUTh pa3/ieaM, CBSI3aHHBIMH C IOBTOPEHUEM
MPOMJACHHOIO MAaTepuaja, YBEJIMYUTh KOJWYECTBO YIPAKHEHUW WM 3aJaHUN, CBSI3aHHBIX C MPAKTUYECKOM JESITEIbHOCTHIO
00yYarOITHUXCS.

Heo6xoauMo mnepecMoTpeTh COJEpKaHUE TEOPETHUECKOTO MaTephalla M XapakTep €ro H3JIOKEHHUS: TECOPEeTHUYECKUU
MaTtepuana MPENOJHOCUTh B MPOLECCE PEUICHUS 3aJa4 W BBHINOJHEHUS 3aJaHUNM HarjsIHO-IIPAKTUYECKOrO XapakTepa; He



TpeOOBaTh BHIBOJA W 3alIOMUHAHUS CIOXHBIX (OpMYJ, PEIICHHs HECTaHIAPTHBIX, TPYNOEMKUX 3afdaHuil. Psa Tem crnenyer
M3Yy4aThb B O3HAKOMHUTEIBHOM IUIAHE.

@enepanpHas NporpaMMa MPEAOCTaBIsSIET aBTOpPY pabodeil mporpamMmsl CBOOOLY B paclpelesieHud MaTepuana Io
yeTBepTsiM . PacmpezieneHne BpeMEHHM Ha HM3ydY€HHE TEM B TEUEHHE Y4eOHOro Troja CaMOCTOSITENIbHO OIpeAesaeTcs
o0Opa3oBaTeIbHOM OpraHu3alMeil U 3aBUCUT OT ocoOeHHOCTel rpymmbl oOyyatomuxcs ¢ 3[1P u ux ocoObix 00pa3oBaTENbHBIX
NOTPEOHOCTEH.

Ilnanupyembie pe3yJabTaTbl OCBOEHHSI Y4eOHOro mpeamera «MaremaTuka» Ha YPOBHE OCHOBHOIO 001Iero
o0pa3oBaHus

N3ydenne maTeMaTHKU Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs HAMPABJICHO HA JOCTHXeHUEe oOyuarommmucs ¢ 3I1P
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJbTaTOB OCBOCHHUS YYCOHOTO TIPEeIMETA.

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MTPOrPaMMBbI 10 MATEMATHKE XapaAKTEPU3YIOTCS:

NAaTPHUOTHYECKOEe BOCIIUTAHME:

MNpOSIBJICHUEM HHTEpEca K TMPOUIJIOMY M HACTOSIIEMY POCCUMCKOW MAaTEeMaTHUKH, IIEHHOCTHBIM OTHOIICHHUEM K
TOCTHKEHHUSIM POCCHMCKHMX MAaT€MaTUKOB M POCCUHMCKOM MAaTEeMAaTHYECKOW IIKOJbI, K HMCIIOJb30BAHUIO 3THUX JIOCTHUKCHUW B
JIPYTUX HayKax U MPUKIAIHBIX chepax;

rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO O0S3aHHOCTEH IpakJaHWHA M pPeajM3alliy ero IMpaB, MPEICTaBICHUEM O MaTEMaTHYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS Pa3IMUHBIX CTPYKTYpP, SBJICHHUH, MPOIEAYp TPaKIaHCKOTO oOIecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO dTUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM IPUMEHCHHEM JIOCTHIKEHUU HAyKH,
OCO3HAaHUEM BAXKHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIOB B JESITEIbHOCTHA YYEHOTO;

TPYAOBOE BOCIIMTAHUE:

YCTAaHOBKOW Ha AaKTMBHOE y4YacTHE B PEIICHUHM MPAKTHYECKUX 3aJla4 MaTeMaTHYECKOW HAIPaBICHHOCTH, OCO3HAHHEM
BOXXHOCTH MaTeMaTHYECKOro oOpa3oBaHUS HA MPOTSHKCHHHM BCEH KU3HU IS YCTICITHOW Mpo(ecCHOHANBHON JEATEIBHOCTH U
pa3BUTHEM HEOOXOJAMMBIX YMEHHUM, OCO3HAaHHBIM BBHIOOPOM M TMOCTPOCHUEM HWHAMBUAYAJIBHON TPACKTOPHUHU OOpa3OBaHUS U
YKW3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEH;

ICTETHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBHIO K SMOIIMOHAILHOMY M JICTETHUYECKOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad, peIICHH,
paccyXIeHUH, YMEHUIO BUJIETh MAaTEMAaTHUYECKHNE 3aKOHOMEPHOCTH B UCKYCCTBE;



HEHHOCTH HAYYHOTO MO3HAHUS:

OpUEHTAIMel B JIEATCILHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX TMPEJICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BHUTHs YeJIOBEKA, MPUPOIBI U OOIIECTBA, MOHMMAaHUEM MAaTEMaTHYECKONW HayKd Kak cdephbl YeIOBEUCCKOW JESITEIbHOCTH,
3TanoB €€ pa3BUTUS W 3HAYMMOCTH JUIA Pa3BUTHS IMBUIW3AIMH, OBJAJCHHUEM SI3BIKOM MAaTEMaTHKH M MaTeMaTHYCCKOM
KyJIbTYPOU KaK CPEJACTBOM ITO3HAHMS MUPA, OBJIAJICHHEM MPOCTCHINIMMH HaBbIKAMHU UCCIICIOBATEIIHCKOMN JCSITCIIbHOCTH;

(pusnueckoe BocnuTaHue, HopMUPOBaAHUE KYJIbTYPbI 310POBbSI H IMOIMOHAIBHOI0 0JIAT OOy HSI:

TOTOBHOCTBIO NMPUMEHSATh MaTeMaTHYCCKUE 3HAHUS B MHTEPECaxX CBOETO 3J0POBbS, BEACHHUS 3JI0POBOI0 O0Opa3a KU3HH
(3mopoBoe  mHTaHWE, COANAaHCUPOBAHHBIM PEXHM 3aHATHH ©W  OTAbIXa, peEryjsgpHas (Qu3nyeckas AaKTUBHOCTB),
c(hOpMHPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OIMOKY M TAaKOTO YKe IIpaBa JPYroro 4ejioBeKa;

IKOJIOTHYECKOEe BOCITUTAHME:

OpUEHTAaIlMeld Ha MPUMCEHECHUE MAaTEMaTHYCCKUX 3HAHWW JUIS PEIICHUs 3a7ad B 00JIACTH COXPAHHOCTH OKPY KaroIIcH
Cpelbl, TUTAHUPOBAHUS TIOCTYIKOB U OIEHKH WX BO3MOXKHBIX TIOCJIEICTBUN /ISl OKPYKAOIIEH cpefibl, 0OCO3HAHUEM TJI00ATLHOTO
XapakTepa SKOJIOTHYECKUX MPOOJIeM U ITyTeH UX pelcHHS,

aJlanTalus K N3MEHSIIOIIAMCS YCJIOBHSIM CONMAIbHOI M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBHSX HEONPEICIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOCH KOMIIETCHTHOCTH 4epes
NPaKTUYECKYIO ACSITeITLHOCTD, B TOM YHCJIE YMEHUE YUUTHCS y IPYTHX JIFOICH, MPHOOPETaTh B COBMECTHOM JIEATEIIBHOCTH HOBBIC
3HaHUS, HABBIKK U KOMIICTCHIIMH U3 OTBITA JAPYTHUX;

HEO0OXOAUMOCTHIO B (hOPMUPOBAHUU HOBBIX 3HAHHH, B TOM YHCIIEe (DOPMYIHPOBATH UJICH, TTOHATHS, TUIIOTE3bI 00 00BEKTaX
U SBJICHUSIX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATH ME(DUIIMTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, TUTAHUPOBATH
CBOE pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIMI0 KaK BBI3OB, TPeOyIOUTUi
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBIC PEIICHUS W ACUCTBHUS, (OPMYIHpPOBATH W OIICHWBATH PUCKH W TOCIEICTBUS,
(bopMHUPOBATH OIIBIT.

MeTanpeaMeTHbIe Pe3yJbTaThl:

B pesynbpTaTe ocBOCHHS MpOrpamMMBbl IO MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO 001IeTo oOpazoBanus y oOyuatomerocs ¢ 3[1P
OynyT chopMHpPOBaHBI METANPEAMETHBIC PE3yIbTAThI, XapAKTEPU3YIOIMHUECS OBIAJICHHEM YHHUBEPCATbHBIMU TIO3HABATEIHLHBIM H
JEHUCTBUSMHU, YHUBEPCAITBHBIMA KOMMYHUKATUBHBIMH JICUCTBUSIMU M YHUBEPCATLHBIMU PETYJISITUBHBIMHA JICHCTBUSIMH.

OByajjeHle YHUBEPCATbHBIMU YUeOHBIMH MO3HABATEIbHBIMU JI€HCTBHSAMM:

yCTaHABIMBATh IPUYUHHO-CJICICTBEHHBIC CBSI3U B XOJI¢ YCBOCHHSI MATEMAaTHYECKOTO MaTeprara;



BBISIBJISITH AC(UIIUT TaHHBIX, HEOOXOIUMBIX JIJI pEUICHUs TTOCTABICHHOM 3a/1auu;

C TIOMOIIIBIO YUUTEJISI BELIOUPATH CIIOCOO PEIICHUsI MAaTeMaTHYECKON 3a1a4M (CpaBHUBATh BO3MOYKHBIE BAPUAHTHI PEIICHUS);

MIPUMEHSITH U TTPeoOpa30BBIBATh 3HAKU M CUMBOJIBI B XOJI€ PEIICHUSI MAaTeMaTHYECKUX 3a/aY;

yCTaHABJIMBATh HCKOMOE U JIAHHOE MPU PEIICHUHU MaTeMaTUYECKOU 3a/1a4H;

MOHUMATh U UHTEPIIPETUPOBATH MH(OPMAIIUIO PA3TUYHBIX BUAOB U ()OPM IIPEICTABICHNUS,

WUTFOCTPUPOBATH peIIaeMble 3a/1auu rpad)UueCKUMU CXEMaMU;

3¢ PeKTUBHO 3aIIOMUHATH U CUCTEMATH3UPOBATH UH(POPMAITHUIO.

MOHUMATh U UCTOJb30BAaTh MAaTEMAaTHUYECKHUE CPEICTBA HATVISIAHOCTH (rpadUKu, AUarpaMMbl, TaOJIUIbI, CXeMbl U Jp.) JJIs
WUTFOCTpAIlMU, UHTEPIPETAllUU, apTyMEHTAIIUH.

OBJaneHne yHUBEPCAIbHBIMH Y4eOHBIMM KOMMYHUKATUBHBIMHU AeHCTBUSIMH:

OpraHU30BBIBATh yUeOHOE COTPYAHHYECTBO W COBMECTHYIO JACSATEIBHOCTh C YYUTEIEM M CBEPCTHHKAMHU B TpOIIECCe
pelieHns 3a1ay;

B3aMMO/JICHCTBOBATh U HAXOAUTHh OOIIME CIOCOOBI paboThl; paboTaTh B IpyMIe: HAXOAUTh OOlee pelleHne U pa3peniaTh
KOH(JIUKTHI HA OCHOBE COTJIACOBAHMS MO3ULMU U y4€Ta MHTEPECOB; CIyIIaTh MapTHEpA; popMyIupoBaTh, apryMEHTHPOBATh U
OTCTauBaTh CBOE MHECHUE;

IPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIMYMK PA3HBIX TOYEK 3PCHHS M pa3pemiaTth KOH(IUKTH HA OCHOBE
y4€Ta HHTEPECOB U NMO3ULIUIA BCEX YUACTHUKOB;

apryMEHTHPOBATh CBOIO TMO3UIMI0O U KOOPAMHHUPOBATH €€ C MO3UIMUSIMH MapTHEPOB B COTPYIHUYECTBE IMPHU BHIPAOOTKE
0O0IIIero pemeHusi B COBMECTHOU JeATEIbHOCTH;

BBHITIONTHATH CBOIO YacTh palOTHI, JOCTUTATh KA4€CTBEHHOTO pe3yibTaTa MU KOOPIAUHHPOBATH CBOM JIEUCTBUS C IPYTUMHU
YJIeHaMU KOMaH/IbL;

OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUI TPOTYKT.

OBjaeHNne yHMBEPCAJIbHBIMH Y4eOHBIMH PeryJIsiTUBHBIMH eHCTBUSMU:

CTaBUTH 1I€JIH, BRIOUPATh U CO3/aBaTh AJITOPUTMBI JIJIsl pEIICHUSI Y4€OHBIX MaTEeMAaTUYECKUX MPOOJIeM;

IJIAHUPOBATh U OCYILIECTBISATH EATEIbHOCTD, HAIPABICHHYIO HA PEUIEHUE 3a7a4 UCCIIEeI0BATEIbCKOTIO XapakTepa.

dbopMynUpOBaATh U YAEPKUBATh YUEOHYIO 3a7a4y, COCTaBISATh IUIAH U MOCIEJ0BATEIbHOCTh JEUCTBUM;

OCYIIECTBIISITH KOHTPOJIb O 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBBIL;

KOHTPOJIMPOBATH MPOLIECC U PE3yJIbTAT yUeOHONU MaTeMaTHYECKON JeATeNbHOCTH;



aJIeKBaTHO OLICHUBATh MPABUJIBHOCTh WJIM OLIMOOYHOCTH BBIIIOJIHEHMS] YUEOHOU 3a/ayu, €€ OObEKTUBHYIO TPYIAHOCTb U
COOCTBEHHBIE BO3MOXHOCTH €€ PEIICHMUS;

CIMYaTh CHOCOO NEWCTBUS U €ro pe3yjbTaT C 3aJlaHHBIM 3TAJOHOM C LIENbI0 OOHAPYKEHMSI OTKJIOHEHHM W OTIUYHMI OT
JTaJIOHA.

OpEeBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTH MPU PEIICHUH YUeOHOMU 3a/1auu;

NOHUMATh NMPHUYUHBI, IO KOTOPHIM HE OBbUT JIOCTUTHYT TpeOyeMbIil pe3ylbTaT NeATeNbHOCTH, ONPEIEsTh MO3UTUBHbIE
M3MEHEHHMsI U HaNpaBlieHus1, TpeOyIouue aajibHenen padboTsl;

PEryIHpPOBATH CIIOCOO BBIPAKEHUS SMOIIUH.

COAEPKXAHHUE YYEBHOI'O KYPCA «AJITEBPA» (8 ki1acc)

Yucjia ¥ BBIYUCTCHUSA

KBaapatueiii kopens u3 uucna. *[lonsitue 00 uppamnuoHasbHOM 4Yucie. JlecaTuuHble MPUOIMKEHUS HPPAIIMOHATBHBIX
gyucen®. CBoicTBa apu(pMETHUECKUX KBAJPaTHBIX KOpPHEW M UX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN U
BbIUMCIEHUSAM. *J[eficTBUTENbHBIE YKcia *,

Crenens ¢ 1eabIM NOKazaTesneM U €€ cBoiictBa. CTaHIapTHas 3allKCh YUCTIA.

AJireOpanvecKne BbIpasKeHHU s

KBagpaTHslil TpEXUiEH; pa3aoKeHUE KBAAPATHOTO TPEXUJIEHA HA MHOKUTEIIH.

Anre6Gpandeckast apodb. OCHOBHOE CBOMCTBO anreOpanyeckoi ApoOu. CrokeHHue, BHIYMTAHHE, YMHOXXECHHE, JEICHHE
anrebpandeckux apodei. ParmoHanbHbIe BRIpaKEHUS U UX MPeoOpa3oBaHHUeE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHenue, ¢opMyna KOpHEW KBajapaTHoro ypaBHeHus. *Teopema Buera* Pemenue ypaBHEHU,
CBOSILIMXCS K IMHEWHBIM U KBaApaTHbIM. [IpocTeliiue 1poOHO-palMoHaIbHbIE YPABHEHHUS.

*'paduueckass wHTEpHpeTaNMsi ypPaBHEHUH C JBYMS TIEPEMEHHBIMH W CHUCTEM JIMHCWHBIX YpaBHEHUU C JBYMS
nepeMeHHbIMU *. [IpuMepbl pelieHus: CUCTEM HETMHEHHBIX YPAaBHEHUH C ABYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CrocoOoMm.

UucnoBble HEPABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHOM INEepeMeHHOW. PaBHOCWIBHOCTh HEPABEHCTB. JIMHENHbIE
HEPABEHCTBA C OJJHOU NepeMeHHON. CHUCTEMBI IMHENHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.

DyHKUUA

[Monsitue pynkunun. O61aCcTh ONpeeNeHUs 1 MHOXKECTBO 3HaUeHUI GyHKIMU. CiocoObl 3a1anusi G yHKIIHM.



I'padux pynkuuu. Urenue coiictB pyHkiuu no e€ rpaduky. Ilpumepsl rpadukoB GyHKIUNA, OTpakarOUIUX peaslbHbIe
IIPOLIECCHI.
OYyHKIMK,  ONHUCHIBAIOIIME  MPAMYH0 U OOpaTHYI0  MNPONOPLUUOHANBHBIE  3aBUCUMOCTH, HUX  Ipaduku.

Oynaxmpn y = x%, y=x>, y = '-:-‘5, y= T *'padpuueckoe perieHrne ypaBHEHUM U CUCTEM YpaBHEHMIT ™.
COAEPKAHUE YYEBHOI'O KYPCA «'EOMETPHUS» (8 kiacc)

Uetreipéxyronpuuku. [lapamienorpamMmm, e€ro Tmpu3HAKM W CBOWMCTBA. YacTHblE cCiydyan mapaieiorpaMMOB
(TpstMOYTOJILHUK, POMO, KBajpaT), UX NMPU3HAKK W CBOMcTBa. Tpamemusi, paBHOOOKas Tpamelus, €€ CBOWCTBA M TMPU3HAKH.
[IpsiMoyTOIbHAS Tparnemusi.

*MeTton ynBoeHus: MenuaHbl. LleHTpanbHas CUMMETpHS.

Teopema @aneca u TeopemMa O MPONOPLUUOHAIBHBIX OTpe3kax. CpeaHue JIMHUM TpPEeyroibHUKa U Tpaneuuu. Llentp macc
TPEYroJIbHUKA.

[Tonobue TpeyroabHukKoB, kKodddunueHT mnomodus. Ilpusnaku momobusi TpeyroipbHUKOB*. [IpuMeHeHHEe momo0us mpu
pEUIEHNHY MPAKTHYECKUX 3a/1a4.

CaoiicTBa muiomaneil reomerpudeckux Quryp. @opmynbl Uisl TUIOMAAM TPEYrojbHUKA, TapajuieiorpaMMa, pomba u
tpanenuu. OTHOIIEHHE TUIONIaAeH MOJ0OHBIX UTYP.

Brruncnenue miomaaeit TpeyroJibHUKOB B MHOTOYTOJILHUKOB Ha KJIETUYaTON Oymare.

Teopema ITudaropa. Ilpumenenue reopemsl [Tudaropa npu pemeHnn IpaKTUYESCKUX 3a71a4.

CuHyc, KOCUHYC, TaHT'€HC OCTPOro yria MpsIMOYTrOJbHOTIO TpeyrojbHHKAa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
Tpuronomerpuueckue Gpynakmuu yrios B 30°, 45° u 60°.

BrnimcanHble U HEHTPAIBHBIE YIUIBL, YTOJ MEXAY KACATEIBbHOW U XOPAOH. YTIIbl MEXIY XOpJaMHu U CeKylIMMU. Briucannsie
U OINKCaHHbIE YEThIPEXYTOJbHUKU. B3auMHOe pacnoyioxkeHue AByX okpyxkHocTeil. Kacanue okpyxxHocteil. O0niue kacatenbHbIe
K JIBYM OKPY>KHOCTSIM.

COAEPKAHME YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHKA (8 kiacc)

[IpencraBnenue naHHBIX B BUjE TaOJuUIl, 1UarpaMM, rpa)ukos.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MNOAMHOXkeCTBO. Onepanuu HaJg MHOXECTBaMU: OOBEIUHEHHE, IepeceueHue,
nononHeHue. CBOMCTBa ornepanuid HaJ MHOYKECTBAMM: MEPEMECTUTEIBHOE, COUYETATENIbHOE, PACIPENCIUTEIBLHOE, BKIIFOYCHHUS.
Hcnonp3oBanue rpaduyeckoro npeiacTaBiIeHUss MHOKECTB JJIsl ONMCAaHUsl PEabHBIX MPOLIECCOB U SIBJICHUMN, NTPU PEIICHUU 33/1a4.



*U3mepenune paccerBaHusl JaHHbIX. Jlucmepcuss M CTaHIApTHOE OTKIOHEHHE YHCIOBBIX HabopoB. Jluarpamma
pacceuBaHus *,

DnemeHTapHble COOBITUS ciy4yaiiHOro omnbiTa. Cinyyalinbie coObiTHs. BeposTHoCcTH coObITHIT. ONBITHI C PABHOBO3MOKHBIMU
AJIeMEHTApHBIMU COObITUSIMU. CyyaiiHbIil BEIOOP. CBA3b MEXKAY MAJIOBEPOSTHBIMU U MPAKTUYECKU JOCTOBEPHBIMU COOBITUSMHU B
npupojie, 00IIecTBEe U HayKe.

*IlepeBo. CBoiicTBa J€peBbEB: €AMHCTBEHHOCTb MyTH, CYILIECTBOBAHNUE BUCAYEH BEPILIUHBI, CBSI3b MEX]y YUCIOM BEPIIUH
u ynciom pédep. IlpaBuno ymHoxxeHus. Perienue 3aa4 ¢ momMoIipto rpados.

[IpotuBomnonoxueie coObiTus. uarpamma Diinepa. O0benuHeHue M nepecedyeHue coObiTuil. HecoBmecTHBIE COOBITHS.
dopmynia cnoKeHHUsT BEpOATHOCTEH. YcioBHas BeposiTHOCTh. [IpaBuno ymuoxkenus. HezaBucumbie coObiTusi. [Ipencrabnenue
JKCIIEpUMEHTa B BUJIE JepeBa. PernieHne 3a1a4 Ha HaxX0KACHUE BEPOSATHOCTEN C MOMOIIBIO JIepeBa CIy4YalHOr0 YKCIEPUMEHTA,
auarpamm Ditnepa *®.

TEMATHYECKOE TIJIAHUPOBAHUE KOPPEKIIMOHHBIX 3AHSTUH YUYEBHOI'O KYPCA «AJITEBPA» (8
KJI1aCcC)

Kypca (4HCJI0 4acoB)

Ha3Banmue
pa3naesa (TeMbl) OcHoBHOE colep:KaHue OcHOBHbBIE BH/BI AeSITEJIbHOCTH 00YYAIOIMXCS

Yuciaa u Bprunciaenns. |Ksaapatuwiii xopeHs u3 uucna. *Ilonarue 06|@®opMmyJupoBaTh olpeneaeHHe KBaIpaTHOTO KOPHS W3 YHUCIA,

KBanpaTHbie kKopHH HppalOHAILHOM qHcIe. Jecsatuunbie |apuMETUYECKOTO KBAJAPATHOTO KOPHS IMPH HEOOXOIUMOCTH C
(5 ) MPUOTHKEHUS UPPALMOHATBHBIX YHUCE. BU3YaJIbHOM OTIOPOH.
JleiicTBUTENBHBIC qucha. CpaBuenue | [IpuMeHSITH ONIEPALIMIO W3BICYEHHS] KBAJAPATHOTO KOPHS U3
NeVCTBUTENBHBIX YnceN *. YHClia, HCMOJIb3YSl TPH HEOOXO0IMMOCTH KAJBKYJISATOP.
Apudmernueckuil KBaJIpaTHbBIN KOPEHb. OueHuBaTh KBaJpaTHble  KOPHH  LEJABIMH  YUCIAMH U
VpaBHeHHUe BUAA X* = d. JECATUYHBIMH JpOOsSMHU.
CpoiictBa  apudmernyeckux  KBaapaTHbIX | CpaBHMBATH U yHOps10YMBATH PAllMOHATILHBIC u
KOpHEHl. ITpeoOpa3oBanue YHCIIOBBIX | MPPAIlMOHANIFHBIE YHUCIIA, 3allMCAaHHBIE C TIOMOIIBIO KBAJIPATHBIX

BLIpa)KeHPIﬁ, COJACpKAINX KBAJIPATHBIC KOPHHU. KOpHeﬁ npu HeO6XO,[[I/IMOCTI/I C HanpaBnH}omeﬁ IIOMOIIIBIO.

2
HccaenoBarb ypaBHEHHE X = 4, HaxOJUTh TOYHBIE u
npubnmKEHHBIE KOPHU 1TpH a > 0.
HccaenoBarb  CBOMCTBA KBAJPATHBIX  KOPHEH,  IPOBOIA




YHUCIOBBIC OJOKCICPUMCHTBI C HCIIOJB30BAHUECM KaJIbKYJIATOpPA

(xommbroTEpA).

IlpumensaTs cBOiicTBA apu(MeTHYECKHMX KOpHel s
npeodpa3oBaHusi BbIPasKeHUIA.

BbinmosiHATL ~ mpocTeiilmme  NMpeodpa3oBaHUS BHIPAKECHUI,

COJIepKallluX KBaJpaTHbIe KOPHU. BbIpaxaTh mHepeMeHHbIE U3
FEOMETPUYECKUX U (PU3NYECKUX (OpMYJ MPH HEOOXOIUMOCTH C
OIIOPOH Ha MPABUIIO.

BoiunciasiTe 3HaYeHMS BBIPAXKECHUN, COJEP)KALIMX KBaJpaTHbIE
KOPHHU, UCHOJIB3YSI PU HEOOXOAUMOCTHU KalIbKYJISATOP.
Hcnonb3oBarh B X0J€  pemieHHMs  3agad  dJIeMEHTapHbIe
NPEJICTaBICHUS], CBS3aHHbIE C TNPUONKEHHBIMU 3HAYEHHUSIMU
BEJIMYUH.

3HAKOMUTBHCS C UICTOPHUEN PA3BUTHS MATEMATUKU.

Yucia ¥ BLIYHCTIEHUS.
Crenenn

¢ IeJBIM IoKAa3aTeIeM
3 v)

Crenenb ¢ uenpiM mnokaszareneM. CrangapTHas
3aIMCh YHCIIA.

Pa3zmepsr 00BEKTOB OKpykaromiero mmpa (OT
JJIEeMEHTapHBIX  YacTHI[ JI0  KOCMHYECKUX
00BEKTOB),  JUIMTEIBLHOCTH  IPOIIECCOB B
OKPYXKAIOIIEeM MHDE.

CBolicTBa CTENEHH C IEILIM [TIOKa3aTEIEM.

®opmyIMpoOBaTh ONpeiesieHUe CTEIIEHU C IENbIM MoKa3aTeleM
(pu HEOOXOIUMMOCTH TI0 BU3YyaJIbHOM OTIOPE).

IIpencraBiasiTh 3anuch OOJBUINX U MAJIBIX YHCEN B CTAHAAPTHOM
Buje. CpaBHMBATDH Uncjla W BEIUYMHBI, 3allUCaHHBIE C
ucIoJib3oBanueM crenenu 10.

Hcnonb3oBaTh 3ammMch 4ucel B CTAaHAAPTHOM BUIAE JUIA
BBIPKEHUSI Pa3MEPOB OOBEKTOB, IUTEIBHOCTH IPOIIECCOB B
OKPYKaIoIlleM MUpE.

@ opMyTHpPOBATD, 3anMchbiBaTH B CHMBOJIMYECKOM
(¢opme u nTIOCTPUPOBATH NPUMEPAMHU CBOMCTBA CTENEHU C
HEeNbIM ToKa3aTeneM (MpH HEOOXOJWMOCTH C HCIOJIb30BaHHEM
BU3YaJIbHOU OTIOPHI).

[IpumeHATH CBOIiCTBA CTETCHU TUTST npeoOpazoBaHus
BBIPOKEHUH, COJEpXaIMX CTENeHH C IEJNbIM TOKa3aTeleM C
HCIIOJIb30BaHNEM CIpaBOYHON  WH(OpMaIUK. BoINOJIHATH
JNeHCTBUSI C YHUCIAMH, 3alMCAaHHBIMH B CTaHAAPTHOM BHJIE
(YMHOKEHUE, JIelIeHHe, BO3BE/ICHUE B CTEIICHB).




Auredpanyeckue
BbIPasKeHMS.
KBaaparHblii TpéxyieH
(RRY

Ksagpatublit TPEXUJICH. Pasnoxenune
KBaApaTHOT'O TpéaneHa Ha MHOXHUTCIIN.

Pacno3HaBaTh KBajpaTHbIN TPEXUIEH,
BO3MOJKHOCTB €0 Pa3JIOKECHHsI HA MHOKUTEIH.
PackiaapiBaTh Ha MHOKHMTEJHM KBAJIPaTHBIM TPEXUIEH C
HEOTPULATENIbHBIM JUCKPUMHHAHTOM IIpU HEOOXOJIUMOCTH C
OIIOPOM Ha AIITOPUTM IIPABUIIA.

YCTaHABJIMBATh

Asredopanuyeckue AnrebOpaundeckas 1po0b. JlomycTrumbie 3HaueHns | 3anuckIBaTh anreOpanyeckue  Bbipakenus. Haxoauts obmacts
BbIPaKeHHS. MEPEMEHHBIX, BXOJAIIUX B aireOpandecKkue |onpeneaeHus: palioHaIbHOTO BEIPAKCHHUS.
Anredpanyeckasi Apo0b |BBIPAKECHUS. OcHoBHOE CBOWCTBO | BBINOJIHATH YHCIOBBIE TOACTAHOBKH U BBHIYHCJIATH 3HAUCHUE
(Sv) anreOpandeckoit 1poou. Cokpamienue 1podei. |apodu, B TOM YUCIIE ¢ TOMOIIBIO KAJIbKYISATOPA.
CrnosxeHue, BhIUNTaHUE, YMHOXKEHUE U AenieHue [ @opMyJMpoBaTh OCHOBHOE CBOMICTBO anredpanueckoil apoOu
anrebpamveckux  npobeil.  IIpeoOpazoBaHue | MPUMEHSATH €ro AJis MpeoOpazoBaHus APoOeH.
BBIpOKEHUH, cojepKamux anreOpanyeckue | BImoaHATh JelcTBUS ¢ anreOpanyecKuMu JApoOSIMH  MpU
Ipoowu. HEOOXOJAMMOCTH C HampaBJISIONIEH MmoMoOIIblo. [IpuMeHsTH
npeoOpa3oBaHus BBIpAKCHUH sl perieHus 3anad. Belpaxarh
nepeMeHHble 3 Gopmyn  (PU3MUECKHX, TEOMETPUUYECKHUX,
OTHCHIBAIOIIUX OBITOBBIE CHUTyallUH) HOpU HEOOXOJWMOCTH C
HAIPAaBIISAONIEH TOMOIIBIO.
YpaBHeHus Kanpartnoe ypaBuenue. HernonHoe kBanpatHoe | PacnmosnaBaTh KBaJpaTHbIE YpaBHEHHUS.

U HepaBeHCTBA.
KBaaparHubie ypaBHeHust
(5w

ypaBHeHue. @DopMmyna KOpHEH KBaJpaTHOIO
ypaBHeHus. *Teopema Buera ™.

Pemenue YpPaBHEHUH, CBOJISIIIIUXCS K
KBaJpaTHBIM. [Ipocrenimme JIpOOHO-
palrOHANIbHbIE YPABHEHUS.

Pemienue TEkCTOBBIX 3aJady € MOMOIIBIO

KBaJIpaTHBIX YpaBHEHU.

3anucbIBaTH dopmyay KopHeii KBaJIpaTHOTO
YPaBHEHUS; peliaTh KBa/JpaTHbIe YPABHEHHUSI — IIOJIHBIE U
HETOJIHbIE (C UCIOJIb30BaHUEM CIIPAaBOYHOI HMH(OpMAIH).
IIpoBoanTs npocreimue HCCJICAOBAHMA KBAPATHBIX
yYpaBHEHUH.

Pemate ypaBHeHMs, CBOJAIINECS K KBAJpPaTHBIM, C IOMOIIBIO
npeoOpa3oBaHuil M 3aMEHOM NepeMeHHON ¢ OMOpOi Ha aNrOpUTM
IIpaBUIIA.

Habonrogate W aHAMM3UMPOBATH CBSA3b MEXKIY KOPHAMH U
K03 pULIEeHTaMU KBaJpaTHOTO YpaBHEHHUS.

*[TpuMeHATh TEOpeMy Buera TSt pereHus
3a/1a4 (C UCTIONIB30BaHUEM 00pasia)™*.
Pemath  TeKCTOBbIE 33724 AIreOpPandeckKUM  CIIOCOOOM:




NEPEeXOJUTh OT CJIOBECHOW (POPMYTHPOBKM YCIOBHS 33/a4Hd K
anredpandyeckol MoJenu NyTEM COCTaBJIEHUS ypaBHEHUs (Ipu
HEOOXOOUMOCTH €  HaNpaBsOLIEHd  IOMOINBIO);  peliarh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATh PE3YJIbTAT.
3HAKOMMTBCS € MCTOPUEH Pa3BUTHS aareOpshl.

YpaBHeHus

U HepaBeHCTBA.
CucreMbl ypaBHeHHH
2w

JIuneliHOE ypaBHEHHE C JABYMS INEPEMEHHBIMU,
ero rpauk, NpuMepbl pEelIeHHs] ypaBHEHUH B
LEJbIX YUCIIAX.

Pemrenne cucrem AByX JMHENHBIX YpaBHEHUH C
nByMsi nepeMeHHbIMU. [Ipumepsl pemieHus
CUCTEM HEJIMHEWHBIX YPaBHEHHH C JBYMs
IIEPEMECHHBIMHU.

*'padmyeckass WHTEpHIpeTaus YypaBHEHUS C
IBYMsl IICPEMEHHBIMM M CHCTEM YPaBHEHUH C
JBYMSI TIEpEMEHHBIMU *,

Pemenune TEKCTOBBIX 3a7ad ¢ MOMOILBIO CHCTEM
YpaBHEHUH.

Pacno3HaBaTh IuHEiiHbIE YpaBHEHUS C IBYMsI IEPEMEHHBIMU.
Crpouts rpapuku JIMHENHBIX YpaBHEHUH, B TOM
YHClie HCMOJIBb3Ysl M(poBbIe pecypcesbl (IpU HEOOXOIUMOCTH C
OTIOpPOM Ha aliTOPUTM YUEOHBIX JIEHCTBUI).

Pa3znuuare napamienbHble U MepeceKarouiecs: MpsMble M0 UX
YpaBHEHUSIM.

Pemars cucteMbl ABYX JIMHEMHBIX YypaBHEHUH C
MEPEMEHHBIMH MOJICTAHOBKOM U CII0KEHUEM.

Pemarts npocreiiimme CUCTEMBI, B KOTOPBIX OJHO M3 YPaBHEHHIA
HE SBJISETCS JMHEHHBIM MpU HEOOXOAMMOCTH C HaIpaBJIAIOIIEH
MOMOIIKIO.

*[IpuBoaAUTH rpaguyeckyro HHTEPNpPEeTANNIO PEUICHUS
YpaBHEHUS C JABYMS IIEPEMEHHBIMU U CUCTEM YpaBHEHH C ABYMS
nepeMeHHbIMU. *

Pemath TekcToBbIE 32/1a4H alreOpanuecKuM CIIOCOOOM.

JIBYMSI

YpaBHeHust YucnoBble HEPaBEHCTBA U MX CBOMCTBA. ®opmy.1UpOBATH CBONCTBA YHCIIOBBIX HEpPaBEHCTB,

U HepaBeHCTBA. HepaBeHcTBo ¢ ojiHON nepeMeHHOH. JIuHelHbIe | MIuTIoCTpUPOBATh MX HA KOOPAMHATHOM MPSIMOH.

HepagBencrBa HEpaBeHCTBAa C OAHOM mnepeMeHHOW U uX|IIpuMeHATH cBOWCTBA HEPABEHCTB B X0/I€ PEIICHUS 33/1a4.

(4 9) pemenne. CucreMpl JMHEWHBIX HEPAaBEHCTB c|Pemiars JMHENHbIE HEpPAaBEHCTBA C  OJHOM  IIEPEMEHHOM,
OJIHOM NEpEMEHHOM U UX PELICHUE. n300paXkaTh peleHre HePaBEHCTBA Ha YUCIOBOM MPSIMOH.
N3o06paxxenue peleHus JuHeHHoro [ PemaTh cuctemMbl JTMHEHHBIX HEPABEHCTB, M300paXxaTh pelieHue
HEpaBEHCTBA U UX CHCTEM Ha YHCJIOBOM MPSIMOIL. [ CHCTEMBbI HEPaBEHCTB HAa YMCIOBOM MPAMON IpU HEOOXOJUMOCTH

C BU3YyaJIbHOM OIIOPOM.
POyHKUIMH. [lonstue ¢ynkuu. O6macts onpeaeneHus u|MUcnmoab3oBaTh QYHKIMOHAIBHYIO TEPMHHOJIOTHIO "
OcHoBHbBIE MHOKECTBO 3HaueHui ¢yHkuuu. CrocoObl |CHMBOJIMKY.




MOHATHSA 3agaHus (QyHKIHH. BoluucasaTs 3HauYeHus QYHKIHHA, 33aJaHHBIX (GopmyinaMu (Ipu
(2y) I'papux  ¢dyskumuu. CpolicTBa (GYHKIMH, WX |HEOOXOIMMOCTH  HCIOJIB30BaTh  KAJIBKYISATOP); COCTABIATH
0oTOOpakeHHe Ha Tpaduke. Ta0JMIbI 3HAYEHUI QYHKIUU.
CTpouTh 110 TOYKaM rpauMKm QyHKINHN.
OnuceiBaTh cBoiicTBa QYHKIIMM Ha OCHOBE €€ TpaduyecKoro
NOpEJCTaBICHUs TNpPU  HEOOXOJAMMOCTH C  HalpaBJsolen
MOMOLIBIO.
Hcnonb3oBaTh QyHKINOHAIBHYIO TEPMHHOJIOTHIO "
CUMBOJIUKY.
HccnenoBarb npuMepsl Ipa@UKOB, OTPaXKAIOUIUX pealibHbIE
npouecchl U sBieHus. [IpuBoAUTHL NpHMeEpPBI IPOIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMH.
Hcnoab30BaTh KOMIBIOTEPHBbIE NMPOrPAMMBbI U1 TOCTPOEHUS
rpaduKoB (PYHKIIMI U U3yU4ECHUS UX CBOWUCTB
D yHKUUMH. Urtenue u mnoctpoeHue rpaduxoB ¢yakuid. | HaxoauTs ¢ moMompbio rpagpuka QyHKIUM 3HaYECHUE OJHOU W3
YuciioBbie [Ipumepsl rpaduxoB (GyHKIHUI, OTpa)xarolIMX [paccMaTpUBAEMbIX BETUYHH M0 3HAUECHUIO JPYroil.
byHkuun pealibHbIC MPOIIECCHI. B HECIIOKHBIX cly4dasx BbIPaKaTh dopmy.ioi
Q3w DYHKIMH, OMKUCHIBAIOIINE MPAMYIO U OOpPaTHYIO [3aBHCHMOCTb MEXTy BeTUIMHAMMU.

MPONIOPIIMOHAIEHBIE 3aBHCUMOCTH, UX Ipa(uKH.
['unepbomna.

I'paduk dyHKIHHM ¥ = X°.

_2 3
OyHKIUU y =x°, y=x", y= X y= x;
*rpaduueckoe peleHne ypaBHEHUN U CUCTEM
ypaBHEHUH. *

OnuceIBaTh XapakTep  HU3MEHEHHUsS  OJHOM  BEIMYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYrou

Pacno3naBarth BB HA3y4aeMbIX ¢byakuwmii. [loka3piBaTh
CXeMATHYeCKH MOJIO)KEHHE Ha  KOOPAMHATHOM  IUIOCKOCTH
rpauKoB byHKIUH BHIA: Y = X°, Y =X,
y="X y==x.

Hcnoab3oBarh pyHKIHOHAIBHO-TPaHUECKUe
NpeACTaBJICHU IS PEILICHUS U UCCIICOBAHUS YPABHEHUN U
CUCTEM ypaBHEHHM.

IIpumensiTe nM@poOBBIe pecypchl I MOCTPOeHUs: rpadukos

byHKIHA.

IloBTOpEHUE

HOBTOpeHI/IC OCHOBHBIX MOHITUM M METOJIOB

HpI/IMeHﬂTb crnocoobl CpaBHCHUA qucel, BBIQHCHCHHﬁ,




H 00001IeHNE
(24)

KypcoB 7 u 8 k1accoB, 0000111eHEe 3HAHUA.

“KM3HU, MIPUMEHSATh MaTEMaTHYECKUE
3a/1a4 U3 IPYrux MpeIMeTOB.

Pemarts
CIoco0bI pEIICHUS 3a/1a4u.

peoOpa30BaHUil BBIPAKEHUM, pEILIEHUs] ypaBHEHUIA.

OcyuiecTBaATh CaAMOKOHTPOJIb BBINOJIHAEMBIX JIEUCTBUH U
CaMOIIPOBEPKY  pe3yJibTaTa BBIYHCICHUM, MpeoOpa3oBaHUM,
IIOCTPOCHUN.

Pemate 3a1a4u us3 peajbHOH

SHaHUA JId  PpCHICHUSA

TEKCTOBBIC 3aJa4u, CpaBHHUBATh, Bl)lﬁl/lpaTl)

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPHUS» (8 kiacc)

Ha3Banmue
pasnaesa (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoOBHOE coep:KaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00yYAKOIIHUXCH

YeThIpéXyroibHUKH
(2 4)

[Tapanmnenorpamm, ero NHpU3HAKU U CBOMCTBA.
YactHble cllyyau napauieorpaMMoB
(TIpsIMOYTOJILHHUK, POMO, KBajapaT), UX MPU3HAKU
u  cBoiictBa. Tpamermsa. PaBHoOokass w
MPSIMOYTOJIbHAS TPATICITHH.
*Y nBoeHue MeJIaHbl.
cuMMeTpus *

[lenTpanbuas

N300paxkaTh M HAXOAMTH Ha YEPTEKaX UYETHIPEXYTOJIbHUKU
pa3HbIX BUJOB U UX JIEMEHTHI.

®opmyIHpPOBATH onpejeJieHUsi: NapauieJorpaMmma,
IpsIMOYToJIbHUKA, poMOa, KBajpaTa, Tpameuuu, paBHOOOKOMH
Tpaneuuu, IpsiMOyroJIbHOM Tpameruu.

Hcnonb3oBaTh NpH pelieHUM NPOCTEHINX 32/1a4 IPU3HAKH
U CBOMCTBa: MapajuieriorpamMma, MNpSIMOYrojibHUKa, pomoOa,
KBaJlpara, Tpareluuu, paBHOOOKOH Tpameuu, mpsiMOyroIbHON
Tparneuuu.

[IpumeHsITH MeTOJ yABOCHHS MEIHAHBl TPEYroJbHUKA C
OTIOPOY Ha alITOPUTM MpaBUIIA.
Hcnoan3oBath uppoBele  pecypesl
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMUTHCA C UCTOPUEN pa3BUTHS FeOMETPHH.

JJIA HUCCICOA0BaHUA

Teopema daseca
U TeopeMa 0

*Teopema darneca u
MPONOPIIMOHAILHBIX OTpe3Kax.*

TeOpCMa 0

HpOBOI{I/ITL MOCTPOCHUA C ITOMOIIBIO THUPKYIIA U JIMHENKHU C
HCIIOJIb30BAHUC TCOPEMBI ®daneca u TCOPCMBI 0




NPONOPUNOHAILHBIX Cpennsiss nuHUSL TpeyrojbHUKa. Tpamnerus, e€|mpornopruoHaIbHBIX OTpe3Kax, CTPOUTH YETBEPTHIM
oTpe3Kax, NoJI00HbIe CpeIHsIsl JIMHHUSL. MPOMOPIMOHANBHBIA OTPE30K C OIMOPOM Ha 3PUTEIBHYIO
TPEyroJbHUKH *[IporopiMOHANBHBIE  OTPE3KH,  MOCTPOEHUE | HATIISATHOCTD.
(29) YeTBEPTOTO MPOMOPIIMOHATILHOTO OTPE3Ka. HaxoauTh nogo0HbIE TPEYTOJBHUKN HA TOTOBBIX YEPTEKAX C
CBoiicTBa 1IeHTpa Macc B TPEYrOJIbHUKE. YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB TMOAOOUA TIpHU
[logoGHble  TpeyrosbHUKH. Tpu  npu3HAKa|HEOOXOAMMOCTH C BU3yalbHOW OTIOPOM.
Mmoao0uss  TPEYroJbHUKOB *. [Ipaktuueckoe | Pemiats 3agaum Ha TOMOOHBIE TPEYTOJBHUKH C TOMOIIIBIO
MIPUMEHEHHUE. CaMOCTOSITEILHOTO TOCTPOCHUSI UYEPTSKEHM M HAXOXKICHUS
NOJOOHBIX  TPEYroJbHUKOB  MPH  HEOOXOAUMOCTH  C
HaIIPaBJISAONIEH TOMOIIBIO.
IIpoBoauTh 10KA3aTENBCTBA C UCIOJIH30BAHUEM TPHU3HAKOB
MoJ00usT HECIIOKHBIX TEOMETPUUECKHX 3a7ad C OMOpoi Ha
AITOPUTM YUEOHBIX TCHCTBUH.
[IpuMeHSATH MOTy4YEeHHBIE 3HAHUSA npu pelieHun
FEOMETPUYECKUX U MPAKTUYECKHUX 337a4 MpU HEOOXOAUMOCTH
C HaMpaBJISAIONIEH TOMOIIIBIO.
3HAKOMHUTBCH C HCTOPHUEN PA3BUTHSI TECOMETPHHU.
Ilnomane. [Tonsatue 06 00IICH TEOPUH TUIOIITAIH. OBjaneBaTh NEePBUYHBIMH TIPeICTABJIEHUSIMU 00 0OIIEH
Haxo:xnenue @opmynbl Ui IUIOHIAAW  TPEYrOJbHUKA, [ TEOPUH oI (Mepsl), hOpMYJINPOBATH CBOKCTBA
Jiomajei napajuienorpamma.  *OTHOIIEHHE — IJIOL[AJEH | IUIOIIAIU, BBISICHSITh UX HATJISAIHBIA CMBICIL.
TPeYrojbLHUKOB TPEYrOJbHUKOB € 0O0muM ocHoBanueMm Wi |lIpumenars  gopmynbl  Iiom@aau  mapaierorpamma,
U MHOTOYTOJIbHBIX (pUryp. |00I1eii BEICOTOM. TPEYrojJbHUKa, Tpameluu C OMNOpOoil Ha CIPABOYHYIO
Inomaau mogo0HBIX Boruncnenue miomanei cnoxssix (uryp uepes |uHbOpMaIuio.
¢uryp pa3z0bueHue Ha YacTu U AOCTpOeHHeE. * I[IpumeHaTs GopMyIIbI TUIOLIAAN BBIITYKJIOTO
(2u) [Tnomaau puryp Ha kerdaroit oymare. YETBIPEXYTOJIbHUKA Yepe3 UaroHald U YroJl MEXIy HUMU C

[Mnomaan momoOHeIX Quryp. Beiuucnenue
IIOIIAIE. 3agaun c MPAKTUYECKUM
cojlepkaHueM. *PemieHue 3amad ¢ TMOMOIIBIO

MeETOJa BCIIOMOTaTeIbHOM IIOMIAIH. *

OTIOPOY Ha CTIPABOYHYIO HHPOPMAIHIO.

Haxoautp miomanyn ¢uryp, m300paxEHHBIX Ha KIETYATOU
Oymare, MCI0JIb30BaTh pa3OMEHUE HA YACTH U JOCTPOCHHUE.
Pa3zoupars npuMepsbl UCHOJIB30BAHUS  BCIOMOTaTEIbHOU
MJIOLAIU Ui pELIEHUS] TEOMETPUUYECKUX 3a]1a4.
HaxoauTtp miomanyn mnoa00HBIX  QuUryp ¢
CIPaBOYHYIO HH(OPMAIIHIO.

OIIOpOM  Ha




BbIuncasTh I0MIaA0 Pa3IMYHBIX MHOTOYTOJIBHBIX (QUTYD.
Pemars 3a1a4u Ha IOUIAJb C MPAKTUYECKUM COJIEPKAHUEM
IIOCJIE COBMECTHOI'O aHAJIN3A.

Teopema Iludaropa u
Hayaja
TPUTOHOMETPUH

(4 9)

Teopema Iludaropa, e€ m0oKa3aTeNbCTBO U
npuMenenue. OOparHas Teopema [Tudaropa.
Omnpenenenre TPUTOHOMETPUYECKUX (DYHKIUI
OCTpOTO yria, TPUTOHOMETPUUECKHE
COOTHOLICHUA B MPAMOYTOJIbHOM TPCYTOJIbHUKE.
OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHomeHus MEXIY CTOpOHaMU B
OpsAMOYT'OJIBHBIX TPCYroOJIBHUKAaX C YyrjaMHu B
45° 1 45° 30° u 60°.

®opmymupoBath Teopemy [ludaropa, ucnoabzoBathb €€ B
MPAKTUYECKUX BHIYUCIICHUSIX.

Bianets NOHATHAMU TPUTOHOMETPUUECKUX (YHKIIHI OCTPOTO
yriia, MPOBEPATH UX KOPPEKTHOCTD.

BbIBOAUTH TPUTOHOMETPUUECKHE COOTHOIICHUS B
MPSIMOYT'OJIBHOM TPEYTrOJbHUKE C OMOPOM Ha CIPABOYHYIO
UH(pOpPMAIHIO.

HccnenoBatb COOTHOLIEHUS MEXTY CTOpOHAMHU B
MPSMOYTOJIBHBIX TPEYTrOJbHHUKAX C yriiamu B 45° u 45°; 30° u
60° ¢ HaInpaBJISIONIECH TOMOIIIBIO.

Hcnonb3oBath GopmMyIibl MIPUBEICHUS u
TPUTOHOMETPUYECKOE TOKIAECTBO JJIs1 HAXOKIACHUS
COOTHOILIEHUN MEXIy TPUTOHOMETPUUYECKUMU (PYHKIUIMHU
pa3IMYHBIX OCTPBIX YIVIOB C ONOpPOM HAa CHOPABOYHYIO
nHpopMaIuio.

IIpuMeHATH NOJyYEHHbIE 3HAHUSA M YMEHUS NPU PELICHUU
MPAaKTHYECKUX 3a7ady (Mpu HEOOXOAMMOCTH C OIOpOH Ha
QITOPUTM IIPABUIIA).

3HAKOMHUTBCS C HCTOPHEH Pa3BUTHUS T€OMETPHHU.

OCHOBHO€

Yribl B OKPY/KHOCTH.
Bnucannbie

U ONMCAHHbIE
4eThbIPeXyroJbHUKH.
KacareabHbie

K OKPY’KHOCTH.
Kacanue oxkpyxHocTeit
(11 9)

Brnucanneie W 1EHTpajIbHbIC YIJIbI, YIOJd MEXIY
KacaTeJIbHOU U XOPIOM.

VYribl MeXIy XOpAaMHu U CEKYIIHMHU.

BnucanHble M ONMCaHHBIE YETHIPEXYTOIbHUKH,
WX TpU3HaKW M cBoMcTBa. [Ipumenenune »THX
CBOWCTB IIpU PELIEHUH N'€OMETPUUECKUX 3a/1a4.
B3anmMHOE pacmnoyioKEeHUE JBYX OKPYKHOCTEH.
Kacanue okpyxHocTEH.

®opMyIHPOBATH OCHOBHBIE OIPENEICHUS], CBS3aHHBIE C
yriaamMu B Kpyre (BIUCaHHBIN YTOJ, IEHTPAIbHBINA YTro).
HaxoauTh BriMCaHHbIE  yIJIbl, ONHUpPAIONIMECS HAa  OAHY
JIyTY, BBIYUCJIATH YIIIbI C TIOMOIIBIO TEOPEMBI O BIMCAHHBIX
yIilax, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
[EHTPaJbHOM yIJIe TpPU HEOOXOTUMOCTH C BU3YaIbHOU
OITOPOH.

HccnenoBathb, B TOM YHCIie ¢ TOMOMIIBIO IU(MPOBBIX PECYPCOB,
BIMCAHHBIE U ONMUCAHHBIE YETHIPEXYTOJIbHUKU, BBIBOAUTD UX




CBOICTBA M IPU3HAKH [IOCIIE COBMECTHOIO aHAIU3A.
Hcnonb3oBaTh 3TH CBOWCTBA W MPU3HAKM IPU  pEIICHUU
3ajad.

IMoBTOpeHue, 0600menne |[loBTOpeHnE OCHOBHBIX MOHATHH H MeTOJOB|Pemarp 3agaum Ha TOBTOpEHHE, WLTIOCTPHPYIOIIUE CBS3H
3HAHUI KypcoB 7 u 8 Ki1accoB, 000011eHne 3HaHUH. MEX/1y pa3IMYHbIMU YacTsAMU Kypca.
(2 )

TEMATHUYECKOE IIVIAHUPOBAHUE YYEBHOI'O KYPCA «<BEPOSATHOCTDb U CTATUCTHUKA»
(8 kiacce)

Ha3Banmue
pa3naesa (TeMbl) OcHoOBHOE colep:KaHue XapakTepucTHKA 1eITeJIbHOCTH 00y4al0IIUXCs
(4ucyI0 4acoB)

IHoBTOopenue kypca 7 | IlpencraBienue JTAHHBIX. OnucarensHas | [IOBTOPSATH U3y4YEHHOE U BHICTPAUBATH CHCTEMY 3HAHUH.
KJjacca CTaTUCTHKA. Cny4aitnas W3MEHYMBOCTh. | Pemathb 3aJa4u (mo BHU3YaJIbLHOM omope) Ha
(1yv) Cpennue yncnoBoro Habopa. MPEJICTaBICHNUE U OMKMCAHNE JAHHBIX C TOMOIIBIO H3yUYEeHHBIX
Cnyyaitnbie coObITHS. BeposTHOCTH M 4aCTOTHI. | XapaKTEPUCTHK.
Knaccuueckue monenu teopun BeposiTHocTei: | Pemarth 3aga4mn (mo BU3YyaJIbHOM omnope) Ha
MOHETa U UTpajbHAs KOCTb. NPEJCTaBICHUE TPYNIUPOBAHHBIX JAaHHBIX U OIMKCAHUE

CIIy4aifHON M3MEHYHBOCTH.

Pemates 3amaum (10 BU3YaJIbHOM OIIOpE) HA ONpPECIICHHE
YacTOThl CIyYallHBIX COOBITHH, O0OCYXIEHHE MPUMEPOB
CIy4allHbIX COOBITUH, MAaJOBEPOSITHBIX M MPAKTUYECKU
JOCTOBEPHBIX CIyYalHBIX COOBITHH, UX POJH B MPUPOIE U
JKHU3HM YeJIOBEKa.

OnucareabHas *OTKIIOHCHHUSL. I[I/ICHepCI/Iﬂ YUCJI0BOI'0 Ha6opa. *QcBanBarthb NMOHATHUSA: TUCIICPCUA )51 CTaHAAPTHOC
CTAaTHCTHUKA. CTaH,[[apTHOC OTKJIOHCHHE YHUCJIIOBOI'O Ha6opa. OTKJIOHCHHUC, HCIIOJIb30BATh OJOTU  XAPAKTCPUCTUKU  IUJIA
PaccenBaHue JaHHBIX I[I/Ial“paMMLI paccCuBaHu. * OnHrcCaHus paCcCCUBAHUA NAHHbBIX.




(1)

Y4yacTBoBaTh B 00CYXKIEHHH THMIIOTE3bl 00 OTCYTCTBHU
WIM HAJIM4UU CBSA3M IO IMarpaMMaM pacCeuBaHUs.

CrpouTthb quarpamMmbl pacceuBaHUs 110 HUMEIOLINMCS
JaHHBIM, B TOM 4YHUCJIE C IOMOIIBIO KOMIIbIOTEpa (mocie
COBMECTHOTO aHanmm3a).*

MHo:kecTBa MmuoxecTBo, moamMHOkecTBO. Omepannu Haj | OcBamBaTh NMOHSATHS: MHOXECTBO, JJIEMEHT MHOXKECTBA,
(19) MHO>XECTBAaMH: OOBEIUHEHUE, TMepeceyeHne, | MOIMHOMXKECTBO.
JIOTIOJTHEHHE. CpoiictBa  omepanuii  Haa | BbINOJHATH omepamuu HaJ MHOXKECTBAMU: OOBEIUHEHUE,
MHO>XECTBAMH: MepeMecTUTeNbHOE, | TepeceueHune, JOMoaHeHue (1o 00pasiy).
coyeTaTeabHOE, pacnipenenutensHoe, | Mcmoab3oBaTh CBOMCTRBA! MePEMECTUTEIBHOE,
BKJIFOUCHHS. COYETaTENIbHOe,  pACTPENCIUTEIbHOE,  BKIIOYEHHS  (C
I'paduaeckoe nmpeacTaBaeHNEe MHOXKECTB. WCITOJIb30BAaHNEM BU3YaJIbHOW OTIOPHI).
Hcnoan3oBath rpaduueckoe npeacTaBiICHUE MHOKECTB TIPH
OTNIMCAaHUU PEATBHBIX MPOILECCOB W SBICHUM, TIPH PEIICHUU
3alad W3 JPYrux y4eOHBIX TMPEAMETOB U KypcoB (C
HCIIOJIb30BAHUEM BHU3YaJIbHOM OTIOPHI).
BepositHOoCTB DJleMeHTapHbIe COOBITHS. Ciy4vaitneie | OcBauBaTh Ha 0230BOM yYpPOBHE NMOHATHS: JIEMEHTApHOE
CJIyYaiHOT O COOBITHSL. brnaronpustcTByromue | coObiTHe, ciaydailHOe  COOBITHE KAk  COBOKYITHOCTH
CcOOBITHS 3JIeMEHTapHbBIC CcOOBITHS. BepositTHocTH | OaronmpusATCTBYIOIIHX AJIEeMEHTaPHBIX COOBITHH,
2 9) coObITUi. OmBITBI €  PaBHOBO3MOXXHBIMH | PaBHOBO3MOXKHBIC 3JIEMEHTAPHBIC COOBITHS.

AJIeMEHTapHbIMU  coObITHsMH.  ClydaliHBIHA
BBIOOD.

[IpakTuueckas pabora «OMbITH €
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMI.

PemaTh 3a1a4M Ha BBIYMCIICHUE BEPOSTHOCTEH COOBITHIA T10
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUN CIIy4alfHOTO OIIBITA
(C HCIOJB30BAaHMEM 3PUTCIBHOM  HATJISJHOCTH  W/WIH
BepOaJIbHO OMOPHI).

Pemath 3a1auM Ha BBIYKCIICHHE BEPOSITHOCTEH COOBITHI B
OTIBITAX C PAaBHOBO3MOXHBIMU AJIEMEHTAPHBIMU COOBITUSIMH,
B TOM YHCJI€ C MOMOIIBI0 KOMIbIOTEpPA (C MCIOIb30BAaHUEM
3pUTENHHON HATTISAHOCTH W/WITK BepOATbHON OTIOPHI).
IIpoBoauThs ¥ H3Yy4YaTh ONBITHI C PABHOBO3MOKHBIMU
ANIEMEHTAPHBIMUA COOBITUAMHU (C HUCHOJIB30BAHUEM MOHET,
UTPATbHBIX KOCTel, JIPYrux MO/IEIICH )




B XOJIe TMpaKTUYecKod paboTel (c
BU3YaJIbHOU OTOPBHI).

HUCIIOJIb30BaAaHHUEM

BBenenue B Teopuiw | */lepeBo. CBoiicTBa jaepeBa: €IUHCTBEHHOCTh | *(OcBamBaTh NOHATHA: JEpeBO Kak rpad Oe3 1uKIa,
rpajgoB MyTH, CYIIECTBOBAaHWE BHCSYCH BEpIIMHBI, | BUCSAYas BeplIMHA (JTUCT), BETBh JEpeBa, MyTh B JEpEBE,
(19) CBSI3b MEX/y YHMCIIOM BEPIIUH U YUCIOM pEOEp. | JAuaMeTp JaepeBa.
[IpaBuno ymHoxenus. * HM3yuyarh, cBOMCTBA IepeBa: CYNIECTBOBAHME  BHCSYEH
BEPIIHUHBI, €TUHCTBEHHOCTh ITyTH MEXIY ABYMS BEpPIIMHAMH,
CBSI3b MEXK/Ty YHCIIOM BEPIITUH H YUCIIOM pEOE.
YuyacTBOBaTH B 00CYKI€HHHU PellleHUus] 3aJa41 Ha TIOUCK U
NepevnCIIeHNE TTyTel B JIepeBe, ONpeIeieHrne Yrcia BEpIINH
wim pédep B aepeBe, 00X0a OMHAPHOTO JIepeBa, B TOM YHUCIIE
C IPYMEHEHHUEM MpaBUjia YMHOKEHuS. *
Cuayuaiinble *[IpotuBomosnioxkHoe  coObiTHe. Jlmarpamma | *OcBauBaTh NOHSTHSI: B3aUMHO  IMPOTHBOIIOJIOKHBIC
COOBITHSA Oiinepa.  OObenmMHEHME W TIEPECEUYCHHME | COOBITHA, OTEpalMd HaJ COOBITUSMH, OOBECIUHECHHE W
B v coopiTuii. HecoBMecTHbie coObiTus. @opMyna | mepeceueHue CcoOBITHH, auarpamma Oinepa (Ditepa—
CIIOKEHHS BEPOSITHOCTEH. [IpaBuino | Benna), coBMeCTHbIE 1 HECOBMECTHBIE COOBITHS.
YMHOKEHUS BEPOSITHOCTEIA. VYcnoBuas | M3yyarh TeopeMbl O BEpOATHOCTH OOBEAMHEHHUS IBYX
BEPOSTHOCTD. HezaBucumere coOBITHA. | COOBITHI ((DOPMYIIBI CIIOKEHUS BEPOSITHOCTEH ).

[IpencraBieHre CIyd4aliHOTO SKCIICPHMEHTa B
BHJIC JIepeBa. *

YyacTBOBaTh B OOCY:KI€HUM pelIeHUs 3aJa4d, B TOM
YUCJE€ TEKCTOBBIE 33Jaud Ha OIpPEAENIEHUE BEpPOSTHOCTEH
OOBeMHEHHUST U TepPeceyeHus] COOBITHI C TMOMOIIBIO
YHCIIOBOM MpsAMOii, nuarpamm Diinepa, GopMyIbl ClOKEHUS
BEPOSITHOCTEH.

OcBanBaTh NOHATHSA: IPABUIIO YMHOXEHUSI BEPOSTHOCTEM,
yYCIIOBHASI BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS JIEPEBO
CIIy4aliHOTO OIIBITA.

H3yuathb cBoiicTBa (OnpeeseHus) He3aBUCUMBIX COOBITHH.
YuyacTtBoBaTh B 00CY:KI€HHM PpeLIeHUs 3aJa4YM Ha
oTpe/ieNieHHe U UCTIOIb30BAHNE HE3aBUCUMBIX COOBITHIA.
YuyacTBoBaTh B 00CY:KI€HMH pelleHMs 3aJa4M Ha TOUCK
BEPOSITHOCTEN, B TOM YHUCJE YCIOBHBIX, C UCIOJIb30BaHUEM




JiepeBa CIIy4aifHOTO OTIbITA. *

O06001meHne,
KOHTPOJIb

24)

[IpencraBnenue JTAHHBIX. OnucarenpHas
craructuka. ['pader. BeposTHOCT ciydaiiHOTO
COOBITHSL. DJIEMEHTbl KOMOUHATOPUKH.
KomnuecTtso

I[loBTOPATH U3YUEHHOE U BBICTPANBATH CUCTEMY 3HAHUMA.
PemaTh 3aaum Ha TIPEACTABJIICHUE M OMHUCAHHE JAHHBIX C
MOMOIIbI0 M3YUYEHHBIX XapPaKTEPUCTUK (C HCIOJIH30BAHHEM
BHU3YyaJbHOW OTIOPHI).

*YyacTBOBaTh B  OOCYXKIEHHHM  PpelleHHs * 3aa4H C
npuMeHeHueM rpados.

PemaTh 3a1aum Ha HaxOXKJEHHUE BEPOSITHOCTH CIy4alHOTO
COOBITHS TIO BEPOSITHOCTSAM AJIEMEHTAPHBIX COOBITHH, B TOM
YUCJ€ B ONBITaX C PABHOBO3MOKHBIMHU DJIEMEHTAPHBIMHU
COOBITHSIMHU (C BU3YaJIbHOM OMOPOHA).

*Y4yacTBoBaTh B O00CY:XKI€HMH PpelleHus * 3a]a4M Ha
HAXO0XJIEHUE BEPOSITHOCTEH OOBEIUHEHHS U IepeceyeHUs
COOBITHI, B TOM 4YHCII€ HE3aBUCHUMBIX, C HCIIOJIb30BAaHUEM
rpaduYecKuX MPeCTaBICHUN U JIEpeBa CIIyJaitHOTO OTIBITA.
*Y4yacTBoBaTb B O0CY:KI€HMH PpelleHus * 3a]a4M Ha
nepevuciieHne KOMOMHAIMK (Yucia MepecTaHOBOK, YHUCIa
COYCTAaHMI), HAa HAXOXKICHHE BEPOSTHOCTEH COOBITHI C
OpPUMEHEHUEM  KOMOMHATOPUKH, B TOM  4YHCIE C
UCIO0JIb30BaHuEM TpeyroyibHuka [lackans.




IHOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIACC
KosnuuyecTBo 4yacos JlaTa usydyenust
Ne n/m Tema ypoka KonTtpoJbhbie IpakTuyeckue 8A
Bceero
padoThI padoThI

A-1

BeIpaxenus, Toxx1eCTBa, ypaBHEHMUS.
OyHKIUN.

Crenenb ¢ HaTYpAJIBHBIM ITOKA3aTEIEM.
MHoOrouIeHsI.

r-1
[ToBTOpenue kypca «I'eomeTrpus,7 Kiacc»

BUC-1
IToBTOpeHue Kypca « BeposiTHOCTD U
CTaTHCTHKA,7 KJIACC»
A-2.
DopMybl COKPAIIEHHOTO YMHOKEHUSI.
CucrteMbl TUHEUHBIX YPaBHEHHI
A-3
PanmonansHbie 1po6u.

OCHOBHOE CBOMCTBO pallMOHAIBLHOM IPOOH.

I-2

Omnpenenenne 4eTbIpeXyroJHuKa.
[Tapanmnenorpamm. CoiicTBa
napajuieJIorpaMma.

A-4
CJ'IO)KCHI/IC 1 BBIYUTAHUC pallMOHAJIIbHBIX
Hp06eﬁ C OAMHAKOBBIMH 3HAMCHATCIISIMU.

A-5
CrnosxeHue ¥ BBIYUTAHUE PAllMOHAJIBHBIX




Ipo0eii ¢ pa3HBIMH 3HAMCHATEIISIMH.

-3
CpoiicTBa IPOTUBOJIEKALLIUX CTOPOH U YIJIOB
napauienorpamma. [Ipsmoyronsauk. Pomo.
Ksagpar.

10.

BUC-2
I'padsr. Bepmunsr u pedbpa. CreneHn
BEPIIHHEI.

1.

A-6
[ToBTOpEHUE M cHCTEMATH3AIUS YIeOHOTO
Marepuaia 1o anreope.

12.

13.

14.

15.

A-7
Konmponvnas paboma Ne 1 no meme: «
OcHosHOe c80UICMBO PAYUOHATILHOU OPOOU.
Croorcenue u goluumanue payuoHanbHbixX
opobeily.
r-4
Teopema ®aneca. CpeaHsis JIUHUS
TpeyroiabHuka. Tpanenus.
A-8
YMHOXEHUE U JAeJIEHUE pallMOHAIbHBIX
npo0Oeii. Bo3BeneHue paliioHaIbHON ApoOH B
CTENEHb
A-9
ToxxnecTBeHHbIE TpeoOpa3zoBaHUs
palMOHAIbHBIX BBIPAKEHUI.

16.

-5

HpOHOpL[I/IOHaJ'ILHLIC OTPC3KHU.
3aMedaTeIbHbIC TOYKH B TPCYTOJIbHUKE
HpaKTI/I‘-IeCKI/IC 3agadu.




BUC-3

17. [Tyru B rpade. Ceszannbie rpadbl. 3aaa4a o
Kenurcoeprckux MocTtax, DIepoBbl MyTH U
SIIIEPOBHI Ipadbl.

13 A-10.

' [ToBTOpEHUE U cucTemMaTH3aus y4eOHOTO
MaTtepuaia 1o aireope.
19 A-11
' PaBHOCHibHBIE YpaBHEHUS PanmoHanbHbIe
YpaBHEHUS.
I-6
20.
Kocunyc yrna. Teopema I[Tudaropa.
Erunerckuii TpeyroJibHUK.
1 A-12
' CreneHb C ENIbIM OTPULATEIbHBIM
MOKa3aTreseM.
22. A-13
CBoiICTBa CTENEHU C LEJIBIM [TOKA3aTEIIEM.
23 BUC-4
' YTBEepKACHUSA U BbICKa3bIBAHUS
Otpuiianue.
-7 [lepnenaukynsp
24 Y HAaKJIOHHAs.
' HepaseHnctBa TpeyroiapHuKa.
COOTHOIIIEHUS MEXK]Ty CTOPOHAMH U YTJIaMU
B MPSIMOYTOJIbHOM TPEYTOJIbHUKE.
25. A-14
CBoiICTBa CTENEHU C IEJIBIM MTOKA3aTeIIEM.
I'-8
26.

OcHoBHbBIE TPUTOHOMETPUUCCKUC
TOXIOCCTBA.




3HayeHne CHHyca, KOCHUHYCa, TAHT€HCa
KOTaHI€HCAa HEKOTOPBIX YTJIOB.

27.

29.

A-15

k
y=—=
X

Dyuxms u eé rpaduk

BUC-5
VY cnoBHBIE YTBEPKICHHUSL.
OOpatHble U PaBHOCUIIbHBIE YTBEPKICHHUS.

30.

A-16
[ToBTOpEHME M CUCTEMATH3AIHS YIeOHOTO
MaTepuaia 1o ajureope.

31.

r-10

OmnpeneneHue AeKapTOBBIX KOOPIUHAT.
KoopanHaTsl cepeinHbl OTpe3Ka.
Paccrosinue Mex1y TOukamu.

32.

A-17
®yukuus y = x° u eé rpadux .

33.

r-11

VYpaBHEHHE OKPYKHOCTHU. Y paBHEHUE
npsimoid. KoopauHatel nepeceuenus
HPSIMBIX.

34.

BHUC-6

[Ipu3naku u cBoiicTBa. HeoOxoaumbie u
JIOCTaTOYHBIE YCIOBUSI.

I1.26. ITpoTMBONOI0KHBIE YTBEPIKACHUS.




35.

A-18
KBanpaTtHbie KopHU. ApuMETHIECKHI
KBaJPAaTHbIN KOPEHb

36.

r-12
Pacnonosxenue npssmon. YrioBoit
ko3¢ punment. I'paduk nuHenHOM

(GyHKIMH.

37.

A-19
MHO0XeCTBO U €ro dJIEMEHTHI.

38.

r-13

[Iepecedyenue npsiMOil ¢ OKPYKHOCTBIO.
Omnpenenenre cuHyca, KOCUHYca, TaHT'e€HCa
M KoTaHreHca Jyist ioooro yria ot 0 go 180.
[IpakTuueckast pabota Ne 2 o Teme
«/lexapToBble KOOPAMHATHI HA TIIIOCKOCTID)

39.

40.

41.

A-20
[TonmuoxkecTBO. Onepaunu Haj
MHO>KecTBaMu. YucaoBbie
MHOKECTBa
r-14
[Ipeo6pazoBanue puryp. CoiicTBa
nBuxkeHus. CHMMETpUsi OTHOCUTEIBEHO
TOYKH.
A-21
CpoiicTBa apuMETUUECKOTO KBAPATHOTO
KOPHSL.

42.

I-15

CHuMMeTpHs OTHOCUTEIBHO IPSAMOM.
IToBopor. [TapamienbHbIi IEPEHOC U €TO
CBOMCTBA.




43.

A-22

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAXKEHUH, COJIEPKAILNX KBAIPATHBIE
KOPHH.

44,

r-16

CymiecTBOBaHME U €JMHCTBEHHOCTh
MapajIeIbHOTO MEPEeHoca.
CoHanpaBlIeHHOCTb MOJTYIPSIMBIX.

45.

A-23

ToxxnecTBeHHBIE TPEOOPA3OBAHUS
BBIPAKEHUI, COACPKAINUX KBAIPaTHbIE
KOpPHH.

46.

DOyHKIMS

A-24

y=

u e€ rpaduk.

47.

48.

49.

I-17

I'eomerpuueckue npeodbpa3zoBaHus Ha
npaktuke. PaBeHcTBa puryp.
Pemienne npakTuueckux 3ajau.
BUC-7

[Tpumeps! cirydaliHBIX OINBITOB U
ciydaifHbIX coObITHIL. BeposTHOCTH 1
Y4acTOThI COOBITHH.

A-25

Konmponvnasa paboma Ne2 no meme: «
Kesaopammvie kopruy.

50.

A-26
KBanpartHsle ypaBHeHus. Pemenue
HEMOJHBIX KBAJJPAaTHBIX YpPaBHEHUN

51.

I-18
AOCOII0THAS BEIMYMHA U HaIlpaBJICHUC




BekTopa. PaBeHcTBo BekTopoB. KoopanHatel
BEKTOpa.

52.

A-27.
dopmya KOpHEH KBaJIpaTHOTO YpaBHEHUS

53.

A-28
Teopema Buera

54.

r-19
Crnoxenue BekTopoB. ClI0)KEHHE CHUIL.
YMHOKEHUE BEKTOpa Ha YUCJIO.

55.

BUC-8

Mosera u UrpaibHas KOCTb B TEOPUH
BEPOSATHOCTH.

Kak y3HaTh BEepOSITHOCTh COOBITHSI.

56.

A-29
KBanpaTHblii TpEXUIICH.

57.

58.

59.

A-30

Pemenue ypaBHeHM, CBOIALIMXCS K
KBaJIpaTHbIM YPaBHECHUSIM.

I'-20

Paznoxenue BekTopa 1o ABym
HEKOJUIMHEAPHBIM BEKTOPaM.
CkansipHO€ MPOU3BEICHUE BEKTOPOB.
A-31

PaunonaneHble ypaBHEHHUS Kak
MaTeMaTHYE€CKUE MOJIETU PEAIbHBIX
CUTYyaLU

60.

A-32

Konmponvnasa paboma Ne3 no memam :
«Keaopammnuie ypasnenus. Teopema
Buemay u «Keadpamuuiii mpéxunen.
Pewenue ypasnenuil, npusooumulx k




K8aOpamuvimy

r-21 1
[Ipaktuyeckas padora Ne3 mo Temam : 1
«JIBmxeHue» u «BekTopsi».

61.

BUC-9 1
BeposTHOCTHas 3ammTa HHGOPMAITUU OT
OILIHUOOK.

62.

A-33 1
[ToBTOpeHue mo Teme: « PanmonanbHbIe
BBIPAKCHUSD

63.

I-22 1
VYpoxk 0606menne kypca «l'eomerpus» 3a 8
KJiacc

64.

BUC-10 1
IToBTOpeHue Kypca «BeposiTHOCTH U
CTATHCTHKA» 8 KJace

A-34 1
[ToBTOpenue no Teme: « KBagpaTHbie
KOpHHU. JlefiCTBUTENIbHBIC YK CIIA
-23 1
[ToBTOpenue kypca «I'eomerpusd» 3a 8
KJ1acc

BHUC-11 1
IToBTOpEeHue Kypca «BeposiTHOCTE U
CTATHCTHKA» 8 Ki1ace

65.

66.

67.

68.

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME 68

m 3,[[6CB u aajce * * 0003HAYECHBI TEMbI, U3YUCHNEC KOTOPBIX MMPOBOAUTCS B O3HAKOMHUTCIIbHOM IIJIAHC. He)laror CaMOCTOATCJIIbHO OIMPEALIIACT o0BeM HN3y4aeMOoro MarcpuaJjia.
J;]_ 3,[[6CB u aajce * * 0003HAYECHBI TEMbI, U3YUCHNEC KOTOPBIX MMPOBOAUTCA B O3HAKOMUTCIBHOM IJIAHE. He,uaror CaMOCTOATCIIBHO OIPCACIACT 00BeM HN3y4aceMOoro mMmarcpuaJjia.
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[31 3mech u nanee * * 0603HAYEHBI TEMBI, H3yYEHHE KOTOPBIX IPOBOIUTCS B O3HAKOMHUTEIBLHOM IUTaHe. [learor caMocTosITeNbHO OnpeelsieT 00beM H3ydaeMoro MaTepralia.
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