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®denepanpHas pabodas mporpamMma Mo ydeOHOMy mpenMery «MaremaTuka
(6a3oBbIif ypoBeHb) (MpeaMeTHast obsnacth «Marematuka U uHPoOpMaTHKay) (maiee
COOTBETCTBEHHO — TIporpaMma T[O MareMaTHKe, MaTreéMaThKa) BKJIIOYAeT
MOSICHUTENIbHYIO  3aIMCKy, COJepKaHWe OOy4deHUs, TIUIAHUPYEeMble PEe3yIbTaThl
OCBOEHUS TTPOTPAMMBI 110 MaTeMAaTHKe.

I[TOACHUTEJIBHAA 3AIINCKA

@denepanbHas pabodas mporpamMma MO MaTeMaTHKE i OOydYaroIIMXCs C
3aziep kKol Tcuxudeckoro passutus (ganee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs TOATrOTOBIEHa Ha OCHOBe @enepalibHOIO TOCYIapCTBEHHOTO
o0pa3oBaTeIbHOTO  CTaHJAapTa OCHOBHOro oOmiero  oOpasoBanus  (IIpukas
Musnnpocemienus Poccun ot 31.05.2021 1. Ne 287) (mamee — ®I'OC O0O0),
denepanbHON aganTUPOBAHHONW 00pa30BaTENbHON MPOTPAMMBI OCHOBHOTO OOIIETO
oOpa3zoBaHusa JUIsi OOy4arolUMXCsl C OTrPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI
(ITpuka3z Munnpocsewmenus Poccun ot 24 Hos6ps 2022 1. Ne 1025), ®@enepanbHoit
paboyeil mporpaMMmbl OCHOBHOTO OOHIEro oOpa3oBaHUs IO y4eOHOMY MpEAMETY
«Maremaruka», OenepanbHON MpOrpaMMbl BOCIIUTAHUS, C YYETOM paCIpeAesICHHbIX
M0 KjaccaM NpOBepsAEeMbIX TpeOOBaHUM K pe3ylbTaTam ocBoeHHs DenepanbHOU
aJanTUPOBAHHON 0O0pa3oBaTeIbHONM MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
Uist 00ydaroIuxcsl ¢ 3aJep’KKOM NCUXUYEecKoro pas3BuTus. B paboueil mporpamme
YUTEHbI UAeu U nosnoxenus: Konuenuuu pa3BUTHs MaTeMaTUYeCKOro 0Opa3oBaHMs B
Poccutickoit denepanun.

OO0mas xapakTepucTUKA y4eOHOro npeamera «MareMmaTtuka»

VYuebubiit mnpeamer «MaremaTuka» BXOAUT B MNPEAMETHYHO 00J1acTh
«Marematuka u uHpopmaTuka». OH CIOCOOCTBYET PA3BUTUIO BHIYUCIUTEIHHOM
KyJIBTYpbl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOJIb30BATHCS
QITOpUTMAaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON >Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHbiii mpeameT pa3BUBacT
MBIIIJIEHHE, MPOCTPAHCTBEHHOE BOOOpa)K€HHE, (PYHKIMOHAIBHYIO TIPaMOTHOCTD,
YMEHUST ~ BOCIPUHUMATh M  KPUTHYECKH  aHAIM3UPOBATh  WH(OOpMAIIHIO,
MPEACTABICHHYIO B Pa3IMYHBIX (hOpMax.

OOyyeHue maremMaTtuke Ja€T BO3MOKHOCTh pa3BUBaTh y oOyyatomuxcs ¢ 3I1P
TOYHYIO, PAIMOHAJIIHYI0O M HH(POPMATUBHYIO pe€4b, YMEHUE OTOMpaTh HaumboJjee
MOJXO/SIINE S3bIKOBbIE, CUMBOJIMYECKUE, TpaduUecKre CPEeACTBA ISl BBIPAKEHUS
CYKIEHUHN U HAIJISIIHOTO UX MPEACTABICHHUSL.

HeoOxoarMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUU
ABJIAETCS OOlIee 3HAKOMCTBO C METOJaMH TO3HAHUSA JE€HWCTBUTEIbHOCTH,
MIPEICTABIICEHUE O MPEAMETE U METOJaX MaTeMaTUKH, UX OTIMYUI OT METO/IOB JIPYTUX
€CTECTBEHHBIX M TYMAaHUTAPHBIX HAyK, 00 OCOOEHHOCTSIX MPUMEHEHHUS MaTeMaTUKH
JUTSL peIlIEHUs] HAayYHBIX U TMPHUKIATHBIX 3a1a4. TakuMm o0pa3oM, MaTeMaTH4YecKOe
oOpa3zoBaHre BHOCUT CBOM BKJIaJl B (hopMUpOBaHUEe 001IeH KyJIbTYphl YeJIOBEKa.



W3ydyeHne MareMaTWKH TakKe CIOCOOCTBYET SCTETHUYECKOMY BOCIHUTAHHUIO
YeJIOBEKa, MOHMMAHUIO KpPAacoThl M H3AIIECTBA MATEMATHUYECKUX pacCyKICHUMH,
BOCHPUSITUIO TEOMETPUUECKHUX (POPM, YCBOSHUIO UAEU CUMMETPUH.

[Iporpamma oTpaxaeT cojepkaHue oOydeHus: mpenmery «Marematuka» ¢
y4eTOM 0COOBIX 00pa3oBaTelbHBIX MoTpedHOCcTel oOy4aromuxcs ¢ 3[1P. OBnagenue
y4eOHBIM TIpeaMeToM «MaTemaThKa» Mpe/ICTABISAET OMPEEICHHYIO CIIOXKHOCTD JIJIs
yuamuxcs ¢ 3[IP. ¥V oOyuaronuxcs ¢ 3IIP HambOoiiee BbIpakeHBI OTCTaBaHHUS B
Pa3BUTHHU CJIOBECHO-IOTUYECKUX (POPM MBIIUIEHUS, MO3TOMY aOCTpaKTHbIE U
OTBJICYEHHBIE KAaTErOPUH UM TPYAHOAOCTYIIHBI. B TOXe BpemMs IpH CIEHUAIBHOM
oOydyeHuM oOydvaromuecs MOTYT BBINOJHATH 3aJaHud 1o anroputMmy. OHH
BOCIIPUMMYMBBI K ITOMOIIM, MOTYT BBIIIOJIHUTH MEPEHOC HA AHAJIOTMYHOE 3aJaHUE
YCBOEHHOTro crocoba pemieHusi. CHIKEHHE Pa3BUTHSA MBICTUTENbHBIX ONEPALMI U
3aMEJUIEHHOE CTaHOBJICHHE JIOTUYECKUX JEUCTBUA NPHUBOAAT K HEJOCTATOYHOU
OCMBICJIEHHOCTH COBEPIIAEMBIX y4E€OHBIX NEHCTBUMA. Y OOyHaromIMXcsl 3aTPYIHEHBI
CUYETHBIE BBIUYMCIICHHS, MPOU3BOAUMBIE B yME. B NUCHMEHHBIX BBIYUCIEHUAX OHHU
MOTYT TPOIYyCKaTh OJIMH U3 MPOMEXKYTOUHBIX IaroB. IIpu pabore ¢ 4YMCIOBBIMU
BBIPAXKEHUSIMU, BBIYMCICHUEM HMX 3HAYEHUS MOTYT HE YJEp>KUBaTh NPAaBUIIbHBIN
nopsinok nevictBuil. [lpu ymporieHuu, mpeoOpa3oBaHUM BBIPAKEHHUM ydalluecs C
3[IP He MOryT CaMOCTOSTEIIBHO NPHUHATH PEIICHHE O IOCJIEI0BaTEIbHOCTH
BBITIOJTHEHUS JeUCTBUNA. KOHKPETHOCTH MBILIJIEHHSI OCJIOKHSET YCBOCHMS HAaBBIKA
pelIeHNs] YpPAaBHEHWW, HEPABEHCTB, CHUCTEMBI ypaBHEHHMW. MM MamomocTymHo
COBEpIIIEHHE 0OPATUMBIX OTEPaIU.

Huskuit  ypoBeHp pa3BUTHs  JIOTMYECKUX  OINEpalMi, HEAOCTATOYHAS
00OOIIIEHHOCTh MBIIUICHHUS] 3aTPYIHSIOT U3ydeHue TeMbl «DyHKIuu»: npu
onpeneneHu (QYHKIMOHAIBHOM 3aBUCUMOCTH, NpPH ONHCAaHUM TpaduuecKkoit
CUTYaIINH, UCTIONIb3YsI T€OMETPUUECKH, anreOpandeckuii, PyHKIIMOHATBHBINA S3BIKH.
Hepenko yuaruecss He BUIAT pa3HUIIBI MEXKIY 00JIACThIO ompeseiaeHus] GyHKINA U
00J1aCThIO0 3HAYCHHIA.

Pemenue 3amau compsikeHO C TPYIHOCTSIMH OQOPMIIEHMSI KpaTKOM 3amucH,
MIPOBEJCHUS aHAJIM3a YCIOBUS 33a4H, BbIIEJICHUs cyliecTBeHHOro. O0yyvarommuecs ¢
31IP 3aTpynHsoTCs chenaTh YMO3AKJIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBHIOMPAIOT HEpalMOHAIbHBIE CHOCOOBI PEIICHMs, WHOIZAa OrPaHUYMBAIOTCS
MaHUNYJALUSAMH C YACIAMH.

[Ipy wu3yyeHUM TreoMeTpUyYecKoro wmartepuana oOyvatomuecs ¢ 3[IP
CTAJKMBAKOTCS C  TPYAHOCTBKO  JI€JIaThb  JIOTHYECKUE  BBIBOABL,  CTPOWTH
ITOCJIEA0BATENbHBIE PaCCyKIeHUA. HenpouHble 3HaHWSI OCHOBHBIX TEOPEM F€OMETPUHU
MPUBOJAMUT K OIMIMOKaM B PEIIEHHH TeoMeTpuyeckux 3agad. OOydyaroumuecs MOryT
MOJAMEHUTH (POpMyIly, HEMPABWIILHO MPUMEHHUTH TeopeMy. K cepbe3HbIM ommbOkam B
pelleHnd  3aAa4  NPUBOMAT  HENOCTAaTOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIE
MpeacTaBiieHus. M CII0KHO BBINOJIHUTH YEPTEK K YCIOBUIO, B NHCBMEHHBIX
paboTax OHM HE MOTYT IIPUBECTH OOBICHEHHE K UEPTEKY.

TouHOCTH 3amIOMUHAHUS ¥ BOCIIPOM3BENIEHUS y4eOHOTO Marepuasia CHIKEHbI
0 MpHUYMHE CJIA00CTH MHECTUYECKOM MEsITeIbHOCTH, CYXEHHUS o0beMa MaMsTH.
Oo6yuatomumcest ¢ 3I1P tpeOyercs Oosbllle BpeMEHHM Ha 3aKpeIuieHHE Marepuala,
aKTyaJau3auus 3HaHUH 110 OIIOPE IPU BOCIIPOU3BEICHUH.



Jist  mpeofosieHus  TPYAHOCTEM B M3Y4YEHHM  y4eOHOTO  MpeaMmera
«Marematuka» HeoOxoauMa ajanTtaius o0beMa 1 Xapakrepa yueOHOTro Marepuaia K
MO3HABaTENbHBIM BO3MOKHOCTSIM yuamuxcsi ¢ 3[IP. Cnegyer yueOHBIM MaTepuant
MPENOIHOCUTh HEOOJBITUMU TOPLUSIMH, YCIOXKHSASI €r0 TMOCTENEeHHO, M3bICKUBAThH
CrocoObl  aJanTaluy  TPYIAHBIX 3aJaHUi, HEKOTOpbIE TEMbI JaBaTh Kak
03HAKOMUTEIIbHBIE; HCKJIFOYaTh OT/ICJIbHBIC TpYIHbIE JI0Ka3aTeIbCTBA;
TEOPETUYECKUI MaTepual PEKOMEHAYETCSl H3ydaThb B MPOLECCEe MPAKTUYECKOU
NEeATENBHOCTH MO pelleHuio 3anad. OpraHuyeckoe €eAUHCTBO MPAKTUYECKON U
YMCTBEHHOM JESATENbHOCTU Yy4YalllUXCsl Ha YpOKaX MAaTeMaTUKH CIOCOOCTBYIOT
MPOYHOMY M CO3HATEJIbHOMY YCBOCHHMIO Oa3MCHBIX MaTeMaTUYECKHX 3HAHUU U
YMEHUMN.

Hesu u 3axa4u n3yueHust yueOHoOro npeamera «MareMaTuka

[IpuopuTeTHbIMU HENIMU O0yUEHUSI MaTEMaTHKE B 5—9 Kitaccax sIBISIIOTCA:

" (opMHUPOBAHUE LIEHTPAJIBHBIX MATEeMATUYECKUX MOHATHHN (YHMCIIO, BETUYMHA,
reoMerpuueckas  (urypa, IIepEMEHHas, BEPOSITHOCTb, byHKUMA),
o0ecneurBaoIuX MPEEeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTHYeCKOro
oOpazoBanus obydaromuxcs ¢ 311P;

* noaseneHue oOyvatouuxca ¢ 3[IP Ha JOOCTYmHOM [Jii HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBSI3M MAaT€MAaTHKA M OKPYXAIOIIEro MHUpa, MOHWMAHUE
MaTeMaTHKHU KaK 4acTu oOIIel KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTHE HMHTEUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOy4aromuxcsi C
311P, no3HaBarenbHOW aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUN, KPUTHYHOCTH
MBIIUICHUS, UHTEpECa K U3YUYEHHUIO MaTEMAaTUKH;

* dopmupoBanue (yHKIUOHATHHOM MaTeMaTUYECKON TPaMOTHOCTU: YMEHHUS
pacno3HaBaTh  MPOSIBJICHUS MAaTEMaTHYECKUX  IOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEM B pEaJIbHBIX >KU3HEHHBIX CHUTYallUSX U MOpPU H3YYCHUHU
APYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEH,
dbopMmynupoBaTh MX Ha A3BIKE MAaTEMaTHMKW M CO3/aBaThb MaTeMaTUYECKHE
MOJIETIM, TMPUMEHATh OCBOEHHBIM MaTeMaTHMYECKUH ammapar sl peuieHus
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HHTEPIPETHPOBATh W  OLEHUBATH
MTOJTYYEHHBIE PE3YJIbTATHI.

JlocTrKeHHne ATUX Lesed 00ecriednBaeTCsl pEIIeHUEM CIIETYIOIINX 3a/au:

» ¢opmupoBath y oOydaromuxcs ¢ 3[IP HaBbikM ydeOHO-ITO3HABATEIHLHOM
JESTENBHOCTH: TUIAHUPOBAHUE pabOTHI, IMOWCK pAlMOHAIBHBIX MyTeH ee
BBIIIOJIHEHHUS, OCYILIECTBIICHHUSI CAMOKOHTPOJIS;

" CHOCOOCTBOBAaTh WHTEIUIEKTYaIbHOMY pa3BHUTHIO, (OPMHpPOBaTH KadyecTBa,
HEO0OXOMMBbIE YEJIOBEKY JIJISl MOJHOLIEHHOM KM3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHbIE MaTEMaTHUECKON JI€ATEbHOCTU: SICHOCTH U TOYHOCTU MBICIIH,
MHTYUIIMH, IPOCTPAHCTBEHHBIX MPEACTaBICHUH, CHOCOOHOCTH K MPEOA0TIECHUIO
TPYIHOCTEN;

" (opMHUpOBaTh KIIOYEBbIE KOMIIETCHIIMM YYalIUXcid B paMKax MPEeIMETHOU
oOnactu «MaTtemaTrka U1 HTHPOPMATUKAY;

" pa3BUBAThH MOHATUIHOE MbIIIeHUS oOyuatomuxcs ¢ 3I1P;



" OCYILECTBISATH KOPPEKLMIO MO3HABATEIbHBIX MpolieccoB oOyyatomuxcs ¢ 311P,
HEOOXOMUMBIX JUIsl OCBOEHHUS MPOrpaMMHOIO Marepuaja Mo Y4yeOHOMY
IIpEIMETY;

" [peaycMaTpuBaTh BO3MOXKHOCTh KOMIIEHCAIIMM 0Opa30oBaTeIbHBIX Ne(PHUIIMTOB
B OCBOCHMH IPEIIIECTBYIOLIETO MPOTPAMMHOI0 Marepuasa y oOy4arouxcs ¢
311P 1 HeTOCTAaTKOB B MX MAaTEMAaTHUYE€CKOM Pa3BUTHUH;

" copMHUpOBaTh YCTONUYMBBIA HHTEPEC YUAIIUXCS K IPEIMETY;

" BBISABJIATH U pa3BUBAaTh MaTEMAaTUYECKUE U TBOPUYECKHE CITOCOOHOCTH.
OCHOBHBIE IMHUU COAEP)KAHUS Kypca MareMaTtuky B 5—9 kiaccax: «YHucma u

BBIYUCIICHUS», «Auredpa» («AnreOpandeckue BbIpAKEHUsSD», «YpaBHEHHS W
HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («leomerpuueckue GUrypsl U UX
CBOMCTBay, «M3MepeHre reoMeTpuYecKX BEIUIUHY), « BEpOSITHOCTh U CTaTUCTUKAY.
JlaHHbIE TMHUU Pa3BUBAIOTCS MApAUIENbHO, KaX/1as B COOTBETCTBUHU C COOCTBEHHOM
JIOTUKOHM, OJHAKO HE HE3aBUCHMO OJHA OT JpYroid, a B TECHOM KOHTAaKTE M
B3aumozeiicteuu. Kpome »3Toro, ux oOBEAMHSAET JIOTWYECKas COCTaBISIOLIas,
TPaJUMLIMOHHO TMpHUCyIIass MaTe€MaTUKE M IPOHU3BIBAIONIASI BCE MATEMATUYECKHUE
Kypcbl H conepkarenbHble JuHUM. CdopmynupoBanHoe B DenepanbHOM
rOCYIapCTBEHHOM 00pa3oBaTeIbHOM CTaHAApPTe OCHOBHOTO 00IIero oOpa3oBaHMS
TpeOOBaHUE «YMETh OIEPUPOBATh MOHATUSMU: OIpPENETCHHE, aKCHOMa, TeopeMma,
J0Ka3aTelbCTBO; YMEHHME paclo3HAaBaThb MCTHUHHBIE W JIOKHBIE BBICKA3bIBaHMS,
MPUBOJUTL TPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHUS W OTPUIIAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (POPMUPOBAHUE JOTUYECKUX YMEHHM
pacnpenensieTcs IO BceM rojgamM oOOy4YeHUsT Ha YpPOBHE OCHOBHOI'O OOLIEro
00pa3oBaHUsI.

Copnepxanue 00pa30BaHMs, COOTBETCTBYIOUIEE MPEIMETHBIM pe3yJibTaTaM
ocBoeHus1 DepepanbHOl paboueii MporpaMMBbl, pacrpeaeEHHbIM 10 rojaM o0yUYeHus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4yTOObI KO BCEM OCHOBHBIM, MPHUHLUIHAIbHBIM
BOIlpocaM  oOydJaromuecsi oOpalajauch HEOJHOKPATHO, YTOOBI  OBJIQJCHUE
MAaTE€MAaTUYECKUMH TOHATHSMU M HAaBbIKAMHM OCYIIECTBISIIOCHh MOCIEAOBATEIbHO U
MOCTYyNaTeNbHO, C COOMIONCHUEM NPHUHLIUIA MPEEMCTBEHHOCTH, a HOBbIE 3HAHMS
BKJIIOYAJIMCh B OOIIYI0 CHUCTEMY MaTeMaTHYECKHX MpPEJICTaBICHUN OOy4arolIUXcs C
3I1P, pacumpsist u yryounsast e€, oOpa3ysl MPOYHbIE MHOXKECTBEHHbIE CBsI3H. OO0mImne
e u3ydeHus yueoHoro npeamera «Maremarukay mnpenactaBieHbl B denepanbHoi
paboueii mporpaMmme OCHOBHOTO O0IIEro 00pa3oBaHusI.

Oco0enHocTH 0TOOpPa M afanTALMH Y4eOHOr0 MaTepHuaJia 1o MaTeMaTHuKe

OOyuenue yueOHOMy mpenmery «MaremaTvka» CTPOUTCS Ha CO3AAHUU
ONTHUMAJIBHBIX YCJIOBUHM AJI1 YCBOEHUS MPOrPaMMHOTO Marepuaia oOy4yarolUMHUCS C
3I1P. bonbiioe BHUMaHue yaensercss 0TOOpy yueOHOro mMareprana B COOTBETCTBUU C
MPUHILUIIOM JOCTYIMHOCTH TIPU COXPAHEHUM OOIIEro 0a3o0BOr0 YpPOBHS, KOTOPBIN
JOJDKEH MO COIEPKaHUI0 U 00beMY OBbITh aAaNTUPOBAHHBIM /7151 oOy4aromuxcs ¢ 311P
B COOTBETCTBMU C HX OCOOBIMU 00pa3oBaTebHBIMU MOTpeOHOCTsIMU. Cremyer
o0JerynTh OBJIaJiecHHe MarepuaioM oOydaromnmmucs ¢ 3P mocpeacTtsom ero
JETAIbHOTO OOBSICHEHHSI C CUCTEMATUYECKUM [TOBTOPOM, MHOTOKPAaTHOW TPEHUPOBKH



B TMPUMEHEHUM 3HAHUW, HUCIIONB3Yys MPUEMbl aKTyalu3aluu (BU3yaJbHas OIopa,
MaMsITKa).

denepasibHas MporpaMma NpeayCcMaTpUuBacT BHECEHUE HEKOTOPBIX U3MEHEHUIA:
yMEHbIlIEHHE 00beMa TEOPETHUUYECKUX CBEIECHUM, BBIHECEHHE OTAENBHBIX TEM WM
LEJbIX Pa3esioB B MaTepHalibl sl 0030pHOT0, 03HAKOMUTEILHOTO U3YUEeHHUSL.

N3meHenus: mporpammsl B 5-9 kiaaccax

MaremaTtuka B S u 6 Ki1accax

B 03HaKOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEIYIOIIHE TEMBI:
«Pumckass Hymepauus», «PaBHble ¢urype», «Humunap, xonyc, map», «Kyoy,
«IpssmoyronpHblil Mapauienenumnen», «llepemenienne Mo KOOPAUHATHOW MPSAMOIN,
«Mopaynp uucnay, «HucnoBbele NpoMEXYTKH»; «Macmrtad» (uU3yyaercs B Kypce
«I"eorpadus»); «M300paxeHne reomeTpuueckux (Uryp Ha HEJIMHOBAaHHOM Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JIMHEWKH, YrOJbHUKA, TpaHCHOpTHpa», «JlnuHa
okpyxHOCcTHY, «Ilmomans kpyra», «llapamnensHsie npsimeiey, «lleprnenaukynspHbie
npsimeie», «OceBas W IEHTpajbHAs CUMMETPUN» (M3ydaeTcs B Kypce reOMEeTpHH);
«beckoHeuHble TEpUOAMYECKUE NAeCATUYHBbIE NApoOu. JlecsiTuuHOe NpUOIMKEHNE
OOBIKHOBEHHOM ApOoOM» (M3y4daeTcsl B Kypce ajireopsbr).

Crnenyer yMEHBIINTH KOJIMYECTBO YacoOB Ha cleAyrouiuMe TeMbl: «Pemenue
JIorMYecKur 3amau», «JlnmHa otpeskay, «lllkame», «PacmpenenuTesbHbIA 3aKOH
YMHOXXEHHS», «3alUCh TPOU3BEAEHUS C OYKBEHHBIMU MHOXUTEIAMI», «llocTpoenue
KOH(Urypanuii U3 4dactel npsMoi, OKpY>KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOU
oymare», «Jlenutenu u kpatHble. [IpusHaku genumoctn», «Haunbonbmmii o6t
JIENUTENb M HauMEeHbllee ollee KpaTHoe. J[eTMMOCTh CyMMBbl M MPOM3BEICHUS.
«IlpuBenenre apoOM K HOBOMY 3HaMmeHarenmo», «HaxoxneHue vacTu LENoro u
1eysoro mo ero 4vactuy. «OKpyriieHHE JeCSITUYHBIX apoOei». «PemieHue 3amad
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPKCHHIM
0 YCIOBHUIO 3adaum». BpIcBOOOAMBIIMECS 4Yachkl MOXHO HCIOJB30BaTh Ha
MOBTOpEHUE (B Havalie ¥ KOHIIE y4eOHOTO Tojia), Ha U3yuYeHHe HanboJiee TPYAHBIX U
3HaYUMBIX TeM: B V Kjlacce — Ha pelleHrne YpaBHEHUM, IPUBEACHNUE IPOOU K HOBOMY
3HAMEHATEII0, YMHOXKEHHE U JCJIICHUE JECATUUHBIX NpoOeid, nsmMmepenue yrios; B VI
KJIacC€ — JICMCTBUS C TOJIOKUTEIbHBIMH M OTPHUIIATEIIBHBIMU YHUCJIaMHU, PEUICHUE
YPaBHEHUH, CIIOKEHUE U BBIYMTAHUE YUCEN, COACPKAIIMX LENYI0 U APOOHYIO YacTh,
Ha YMHOXEHHUE U JIeJIeHHE OOBIKHOBEHHBIX JIPOOEH.

AuireOpa

B 03HakOMUTENBPHOM IUIAHE PEKOMEHIYETCA H3y4aTb CIEIYIOIIHE TEMBI:
«ppaunoHanbHbele yncia. JercTBuTenbHbie ynciay, « CpaBHEHHE AEHCTBUTEIIbHBIX
yuces, apuMeTHUEeCKUe AEUCTBUS C AEHUCTBUTEIBHBIMHU 4YHciaMuy», «Haxoxnenue
NpUOJIMKEHHBIX 3HAYEHU KBaJpaTHOro KopHs», «Teopema Buera», «Pemenus
YPAaBHEHUM TPEThEU U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HAa MHOKUTENN, « DyHKIUS

y = \/; u ee rpadux», «[lorpentHocTh ¥ TOYHOCTH MPUOTIKEHUS Y, «HeTHbIE U

HeuyeTHble QyHKIUW», «DyHKIMA y=X"», «DyHKIUsS y= ax?, ee rpaQMk U CBOMCTBA.
I'paduxu pynkiuii y= ax> + n u y=a(x-m)?, «YpaBHEHHE C JBYMS [IEPEMEHHBIMU M
ero rpadpuk», «I'padudeckuii crmoco® pemeHHs CUCTEMBl  YpaBHEHUIY,
«M300paxkeHne 4ieHOB apu(PMETHUECKON U T€OMETPUYECKON MPOTrpeccuil TOUKaMH



Ha KOOPJAMHATHOMW IIOCKOCTHU. JIMHEHHBIM M 3KCHOHEHUMAIbHbIA pOCT. CIIOXKHBIC
[IPOLICHTBI».

Cnenyer yMEHBIIWTh KOJIMYECTBO YAaCOB Ha H3ydeHUE Tem: «Dopmyiibl»,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEMHOE ypaBHEHHME C ABYMsI HEW3BECTHBIMUY,
«I"paduk MTUHEHHOTO ypaBHEHUS C ABYMS NEepeMeHHBIMI», «I paduueckoe perieHue
JMHEWHBIX YPABHEHUN U CUCTEM JIMHEHHBIX yYpaBHEHUI», «CBONCTBA KBaJpaTHUHON
byHKIUNY.

BricBOOOIMBIIIMECS Yachl PEKOMEHAYETCS HCMOJIb30BaTh: JJs  Jydlled
MpopabOTKU HamboJjiee BaXKHBIX TeM Kypca: «PelieHue ypaBHeHuUit», «Pemienue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEUCTBUA C Apo0sMuy, «lIpumeHeHne cBONCTB
apu(pMETUYECKOr0 KBAJpPaTHOTO KOpHS»; Ha IMOBTOPEHHE, pEIIeHHUE 3ajad,
npeoOpa3oBaHNEe BHIPAXKEHUI, a TAK)KE HA 3aKPEIUICHHE U3yUYEHHOTI0 MaTepHaIa.

I'eomerpus

CnemyeT OCHOBHOE BHUMAHHE YJIEIUTh MPAKTUYECKOW HANpaBJIECHHOCTU Kypca,
UCKIIIOYUB U YMOPOCTUB HAWOOJIee CIIOXKHBIM JUIsl BOCIPHUATUS TEOPETUUYECKHIMA
Marepuasn. Ha ypokax reomeTpun HEOOXOAUMO MAaKCUMAJIbHO HCIOIb30BaTh
HaIJISIIHBIE CpeACcTBAa OOy4eHHs, OOJbIIE MPOBOIUTH MPAKTHUYECKUX paldoT C
yYaIuMHKcs, pemats 3agaun. CTpoUTh pelieHue 3a/1a4 Mpy MOCTOSTHHOM 00parieHuu
K HarJIsiAHOCTH — PUCYHKAM U YEPTEkKaM.

O3HaKOMUTENIBHO JaTh TeMbl: «TeopeMbl M JOKA3aTelIbCTBO. AKCHUOMBIY,
«/lokazarenbcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHUE W  E€IUHCTBEHHOCTH
MEPIICHIUKYJISIpA K NpAMOW», «MeTos reoMeTprudeckux Mect», «Meros ynBoeHus
MennansDy, « Teopema @aneca 1 TeopeMa 0 MPONOPLUHUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHUKay», «l/3MeHeHrue TPUTOHOMETPUYECKUX  (PYHKUUH  1pH
BO3pAaCTaHUU yria», «QPopMyiibl sl pPAaJAUyCOB BIIMCAHHBIX W OIKACAHHBIX
OKPYKHOCTEM  NPAaBWIBHBIX  MHOIOYTOJBHUKOBY»,  «YpaBHEHUE  IPAMOMN»,
«JIBmxenue», «CBolcTBa ABMXKEHUS», «TeopemMa O MPOU3BEICHUU OTPE3KOB XOPI,
TEOPEMBI O IPOU3BEIECHUH OTPE3KOB CEKYIIHX, TEOPEMa O KBAIPaTe KaCaTEeIbHONY.

CrnenyeT yMEHBIIUTh KOJIMYECTBO 4YacOB Ha u3yueHHe TeM: «CHMMETpUYHbIE
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUn», «lleHTpanbHas cuMMeTpus»,
«ITapannenbubiii nepenocy, «lloBopor», «lIpeobpazoBanue mnomgodus. Ilomobue
COOTBETCTBEHHBIX JJIEMEHTOB», «OCHOBHBIE 3a/1aud Ha IOCTPOEHHE C IMOMOULIBIO
LUAPKYJl W JIMHEUMKW», «JleKapToBbl KOOpPAMHATBI Ha IUIOCKOCTW», «Pemenune
TPEyTroJbHUKOBY, «Ilomobue purypy.

BricBOOOIMBIIIHMECS YaChl HCTIOIB30BATh HA PELIEHUE 33]]a4 U IOBTOPEHHE.

BeposiTHOCTB M CTATHCTHKA

B cBs3u ¢ TeMm, 4TO AaHHBIA KypC BBI3bIBAET HAMOOJBIINE CIOKHOCTH IS
oOyuaronuxcst ¢ 3P, cBs3aHHbIE CO CHUKEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHHUS, €r0 U3YYEHHUE NOKHO CTPOUTHCA Ha 0a30BOM YPOBHE U
NOCTYITHOM U1 YYEHHUKOB Marepuane. OCHOBHOE BHUMAHHME CIEAYET YAEIUTh
paszenaM, CBA3aHHBIMU C TIOBTOPEHHMEM IMPOWJICHHOTO MaTE€pUaNId, YBEIUYUTH
KOJIMYECTBO YINPAKHEHUM W 3aJaHUM, CBSI3AHHBIX C MPAKTUYECKOU JIESTEIBHOCTHIO
oOyJarommxcs.

HeoOxomumo mniepecMOTpeTh COAEpKaHME TEOPETHUYECKOTo Marepuaia u
XapakTep €ro M3JIOKEHUs: TEOPETUYECKUH MaTepuain IPENoJHOCUTH B IPOLECCE



perieHus 3a7a4 M BBIMOJTHEHUS 3aJaHUil HArJISAHO-TIPAKTUYECKOTO XapakTepa; He
TpebOoBaTh BHIBOAA W 3alIOMUHAHUS CIOXKHBIX (DOpPMYII, pelieHus: HECTaHIAPTHBIX,
TPYNOEMKHX 3a/laHuii. Psii TeM cienyeT u3y4arh B 03HAKOMUTEILHOM ILJIaHE.

@denepanpHas MporpaMMa MPEJOCTABISIET aBTOPY paboueld MporpaMMbl
CBOOOJy B pacmpe/ie]IeHUH MaTepuaia 1o 4eTBepTsaM (Tpumectpam). Pacniipenenenue
BPEMEHHU Ha U3yYECHHE TEM B T€UEHHUE YYeOHOTO rojia CaMOCTOSTEIHHO ONPEACIIACTCS
o0pa3oBaTenbHON OpraHu3aluel U 3aBUCUT OT OCOOCHHOCTEH IPYIIIBI O0YJArOITXCSI
¢ 311P 1 ux ocoObIx 00OpazoBaTeIbHBIX MOTPEOHOCTEH.

IIpumepHble BuABI JeATeabHOCTH oOy4yawomuxcs ¢ 3IIP, oOyciioBieHHbIE
0COOBIMH oOpa3oBaTreIbHbIMHU MOTPEOHOCTAMU ) o0ecreynBaroIIue
OCMBICJIEHHOE€  OCBOE€HHMEe  COAep:KaHuM  00pa30oBaHMsi MO  NpeaMeTy
«MareMaTHKa»

Conepxanve BUAOB aesTenbHOCTH oOyuwaromuxcs ¢ 3[IP ompenensieTcss ux
0COOBIMH 00pa30BaTENbHBIMU MOTPEOHOCTAMU. [TOMUMO IIMPOKO HCMONB3YEMBIX B
DAOIT OO0 obuux 175 Bcex 00ydarouuxcsi BUJ0B JACSITEIbHOCTU CIEAYET YCUIHUTD
BU/JIbI JACSATENBHOCTU CTIELIM(PUUHBIC JIJIS1 JAHHOW KaTeropuu aeTei, 00ecrneurnBaronime
OCMBICJIEHHOE OCBOEHHE COJEp)KaHHUd O0pa3oBaHUs [0 NPEIMETY: YCHICHHE
IIPEAMETHO-IIPAKTUYECKON JEATENBHOCTH C AaKTUBU3ALMEN CEHCOPHBIX CHCTEM;
YepelOBaHUE BHJIOB JEATEIBHOCTH, 3aJCHCTBYIOIIMX pa3JIMYHBIE CEHCOPHBIE
CUCTEMBI; OCBOEHHE MaTepHuaia ¢ OOPON Ha aJITOPUTM; «IIOLIArOBOCTHY» B U3yUYECHHUH
MaTepuala; UCIOJIb30BaHuE AOMOJIHUTEIBHON BU3YyaJIbHOU ONOPHI (CXEMBbI, IA0JIOHBI,
OTOpHBbIE TaOJIMIBI); PEYEBOM OTUET O IMpolecce U pe3yibTare AESITeIbHOCTH;
BBITIOJTHEHUE CIIEHUANbHBIX 3a/laHui, 00ECIeUMBAIOIUX KOPPEKIHIO PEeryssiuu
y4eOHO-TI03HABATEIBHOM AESITEIbBHOCTH U KOHTPOJIb COOCTBEHHOIO pe3ybTaTa.

®denepanbHas TeMaTUYECKass U TEPMUHOJIOTMYECKas JEKCHKa COOTBETCTBYET
OAOIT O0O0.

Jst obyuaromuxcs ¢ 3IIP cyniecTBEHHbIM SIBIIIOTCS MpPUEMBI pabOThI €
JEKCUYECKUM MaTepuajioM 1o mnpenMmery. IIpoBoautcs cnenumanbHas padborta 1o
BBEJICHUIO B AKTHBHBIM CIOBapbh OOYYaOIIUXCS COOTBETCTBYIOIIEH TEPMUHOJIOTHHU.
W3ydyaemble TEpMUHBI BBOJSATCS Ha TIOJMCEHCOPHON OCHOBE, 00s3aTeNbHa
BU3YyaJlbHasl MOAJIEPIKKA, AITOPUTMBI PA0OTHI C ONPEAEIIEHUEM, OIOPHBIE CXEMBI IS
aKTyaJIn3ally TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepanibHbIM TOCYJAPCTBEHHBIM 00pa3OBaTEIbHBIM
CTaHJapPTOM OCHOBHOTO 001Iero oOpa3oBaHus Yy4eOHBIM mpenMer «MaremaTuka
BXOJHUT B TIpeAMETHYIO oOnacth «MartemaTuka u WHGOPMATHKA» U SBIAETCS
oOs3aTeNbHBIM 11 M3ydeHus. B 5-9 kiaccax y4eOHbIA mpeameT «MareMmaTtukay
TPAJAUIIMOHHO M3y4YaeTcs B paMKaxX CIEIYIONIUX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIIOYasl SJIEMEHTHI
CTaTUCTUKU M Teopuu BeposTHocTei) n «I'eomerpus». Hacrtosimedn mporpammoit
BBOJIMTCSI CAMOCTOSITENIbHBINA YUEOHBIN Kypc « BEpOsITHOCTh U CTATUCTHUKAY.



OO611ee yncIo 4acoB, pEKOMEHIOBAHHBIX JIJISl U3yYEHUs MaTeMaThKu (0a30BbIi
YPOBEHb) Ha YPOBHE OCHOBHOT'O 00I1IeT0 00pa3oBanusi, — 952 yvaca: B 5 kimacce — 170
yacoB (5 yacoB B HeJneno), B 6 kiacce — 170 gacoB (5 yacoB B Helem0), B 7 Kilacce —
204 gaca (6 yacoB B Hezento), B 8 kiacce — 204 yaca (6 yacoB B Hezlen0), B 9 kimacce
— 204 gaca (6 yacoB B HEJIEIIO).

Ilnanupyembie pe3y/ibTaTbl OCBOCHUA YueOHOro nmpeamera «MaremaTnka»
HAa YPOBHE OCHOBHOI'0 00111ero 00pa30BaHus

N3yuenne maremMaTMkd Ha YypOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
HaIpaBJIeHO Ha JOoCTkKeHue oOydaromumucs ¢ [P TuyHOCTHBIX, MeTanpeIMETHBIX
Y IIPEIMETHBIX 00pa30BaTeNbHbBIX PE3YJILTATOB OCBOECHUS YUEOHOIO IPEIMETA.

JInyHOCTHBIE Ppe3yabTaTbl OCBOEHUS MPOrpaMMbl IO MaT€MaTUKe
XapaKTepU3YIOTCA:

NATPUOTHYECKOE BOCIIMTAHHE:

MIPOSIBJIEHUEM MHTEPECA K MPOIILIOMY M HACTOSIIEMY POCCUHCKON MAaT€MATUKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOU
MaTe€MaTUYECKOM HIKOJIbI, K MCIOJb30BAaHUIO 3TUX NOCTHXKEHUH B JIPYTHX HayKax U
MPUKIAAHBIX chepax;

rpaskIaHCKOE U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEW IpaKJaHWHA U pealn3aluu €ro
MpaB, NPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBI€HUHM, NPOUEAYp TpakJaHCKOro oOmiecTBa (HampuMmep, BbIOOPHI,
OMpOCHI), TOTOBHOCTHIO K OOCYXIEHUIO STUYECKUX MpPOOJEM, CBS3aHHBIX C
MPaKTUYECKUM TPUMEHEHUEM JIOCTIDKEHMM HayKd, OCO3HAaHUEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIIUIOB B I€ITEIbHOCTU YYEHOTO;

TPYA0BO€ BOCIIMTAHHUE:

YCTaHOBKOM Ha aKTUBHOE YyYaCTUE€ B PEUIEHWU MPAKTUUYECKHX 3ajad
MAaTE€MaTUYECKOW HANpaBIEHHOCTH, OCO3HAHUEM Ba)XXHOCTH MaTEMaTU4YeCKOIro
oOpa3oBaHusd Ha TMPOTSDKEHUM BCEW JKU3HU IS YCIEIIHON MpodecCHoHaTbHOM
NESTENHPHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM W
MOCTPOCHUEM HHAUBUAYAJIHHON TPAEGKTOPUHM OOpPAa30BAHMS U KUZHEHHBIX IUIAHOB C
Y4E€TOM JIMYHBIX UHTEPECOB U OOIECTBEHHBIX NOTPEOHOCTE;

3CTeTHYecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K  AMOIMOHAIbBHOMY M 3CTETUYECKOMY  BOCIPHUSATHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, PELIEHUN, PaCCYKICHUH, YMEHHUIO BHUACTbH
MaTeMaTH4eCKUEe 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO NIO3HAHMSA:

OpUEHTalMe B JEATENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YEJIOBEKA, MPUPOIbI U
oOlecTsa, MNOHUMAHUEM MaTeMaTUYeCKOM HayKh Kak c@epbl YeIOBEYECKOM
NEATENIbHOCTH, ATANOB €€ Pa3BUTHUS W 3HAYMMOCTH [Jis PAa3BUTHUS LIMBUIIM3AIUHU,
OBJIQJICHUEM SI3BIKOM MaTE€MaTUKH W MaTEMaTUYECKOM KyJIbTYpOH Kak CpEACTBOM
MO3HAHUSI MHUpPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



¢pusuyeckoe BocnuTaHWe, (opmMupoOBaHHe KYJIbTYPbl 310POBbS M
IMOLHUOHAJIBHOIO 0J1aroONOJIy4Yms:

TOTOBHOCTBHIO TPHUMEHATh MaTreMaTHYeCKHe 3HaHMS B HWHTEpecax CBOETO
3I0pOBBS,  BEIEHUS  3I0poBOro  oOpa3a  JKM3HM  (340pOBOE  IHUTAHUE,
COQIAaHCHPOBAHHBIN PEXUM 3aHATUH W OTAbIXa, perymsapHas (Qusuyeckas
aKTUBHOCTD), CPOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHH, MPU3HAHUEM CBOETO IMpaBa
Ha OLIMOKY M TAKOr'o K€ MpaBa APYroro 4eJloBeKa;

IKOJIOTHYecKoe BOCTIUTAHHE:

OpHUEHTAIMe Ha MPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUN /IS pelIeHHs 3a/1a4 B
00JTaCTH COXPAHHOCTHU OKPYKAIOIIECH Cpefbl, IIIAHUPOBAHUS TIOCTYIIKOB M OLIEHKH MX
BO3MOKHBIX TIOCTEACTBHNA JIA OKpPY)KAIOIIEH Cpeabl, OCO3HAHHWEM TJI0OATBbHOTO
XapakTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X PEIIeHUS;

ajanTagusi K H3MEHSIOUIMMCH YCJOBHSM COLMAJBbHOW M NPHPOAHOI
cpeabl:

TOTOBHOCTBIO K JEWCTBUAM B YCJOBHSX HEONPEICIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH 4Y€pe3 MPAaKTHUYECKYIO NEATEIbHOCTh, B TOM YHCIE
YMEHHE YUUThCS Y IPYTUX JIOEeH, IPUOOPETaTh B COBMECTHOM €ATEIbHOCTA HOBbIE
3HAHMS, HABBIKKM U KOMIIETEHIIUU U3 OIbITa APYTHUX;

HEOOXOMUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWW, B TOM YHUCIE
dbopMynHrpoBaTh UAEH, TOHATHUS, TUTIOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM YHUCIE
paHee He W3BECTHBIX, OCO3HaBaTh JAEPUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CUTYallMi0,  BOCIPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 Kak BBI30B, TpeOYyOmMUNA KOHTPMEDP, KOPPEKTHUPOBATH
NpPUHUMAEeMbIe pEUICHHs] W JACUCTBUA, (HOpPMYTUpOBaTh M OLIEHUBAaTh PUCKH H
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

MertanpeaMeTHble pe3y/abTaThl:

B pe3ynbrare ocBoeHus MporpaMMbl M0 MaTeMaTHKE HAa YpPOBHE OCHOBHOTO
obOmero oOpa3oBanusi 'y oOyuatomerocss ¢ 3[IP  Oyayr cdopmupoBaHb
METanpeIMETHbIE PE3YJIbTAThl, XapaKTEPU3YIOIIHECS OBJIAJIEHUEM YHUBEPCAIbHBIMU

MMO3HaBaTCJILHBIMHU JICUCTBUSIMU, YHUBEPCAJIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSIMA U YHUBEPCATbHBIMU PETYISITUBHBIMU JICHCTBUSIMU.

OgBJanenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NMo3HaBaTeJbHBIMH
JeliCTBHUSIMU

YCTaHABIMBAaTh  MPUYMHHO-CJIECJICTBEHHbIE CBSI3W B XOJI€  YCBOEHUS
MaTEeMaTHYECKOro MaTepuaia,;

BBISIBIIATh JAC(PUUUT [aHHBIX, HEOOXOAMMBIX [JIsl PEUIEHUS MOCTaBJICHHON
3a]a4y;

C MOMOUIbIO YUYWUTENSl BbIOMpATh CIOCOO pEIICHHWS MaTeMAaTHUYECKOW 3aJlayu
(cpaBHMBATh BO3MOYHBIE BAPUAHTHI PEILICHNUS );

OPUMEHSTh M MpeoOpa3oBbIBaTh 3HAKM W CHMBOJBI B XOJ€ pEIICHHUs
MaTeMaTUYECKHX 3a/1a4;

YCTaHaBJIMBATh HCKOMOE U JAHHOE ITPU PEIICHUN MaTEMaTUYECKOM 3a/1a4u;

NOHMMATh M WHTEPIPETHUPOBATh HMH(OPMALMIO PA3IUYHBIX BHUAOB U (HOpM
IIPEACTABIICHMUS;



WJUTIOCTPUPOBATH PelllaeMble 3a/1a4u rpaduueCKUMHU CXEMaMH;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

MMOHUMATh U UCIIOJIb30BAaTh MaTEeMAaTUUECKHUE CPEJICTBA HATTISIAHOCTHU (Tpadukwy,
auarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Uil WUIOCTpaIluu, WHTEPIpeTaIii,
apryMeHTAalUu.

OBiaeHne  yHMBEpPCAJIbHBIMH  YYeOHBIMM  KOMMYHUKATHBHBIMH
NEeUCTBUAMM:

OpraHU30BbIBaTh Y4€OHOE COTPYAHMYECTBO U COBMECTHYIO NEATEIbHOCTH C
YUHTEJIEM U CBEPCTHUKAMU B IIPOLIECCE PEILICHUS 3a1a4;

B3aMMO/ICHCTBOBATh U HAXOJUTh OOIIHE CITIOCOOBI pabOThI, pabOTaTh B IPYIIIIE:
HaxoJIUTh OOIllee pElIeHHEe M pa3pelaTh KOH(MIMKTHI HA OCHOBE COIIIACOBAHUS
mo3uIMid W yd€Ta  MHTEPECOB;  chyliaTh  napTHEpa;  (HOpMyIMpoOBaTh,
apryMEHTUPOBATh U OTCTAUBAaTh CBOE MHEHHUE;

MPOTHO3UPOBATh BO3HUKHOBEHUE KOH(MIMKTOB TMPH HAIMYUU PA3HBIX TOYEK
3peHUs W pas3pemaTh KOH(IUKTHI Ha OCHOBE y4€Ta MHTEPECOB W TO3UIMH BCEX
YYaCTHUKOB;

apryMEHTHUPOBaTh CBOK TMO3HUIMI0O W KOOPAWMHUPOBATh €€ C MO3ULUIMHU
napTHEPOB B COTPYIHUYECTBE TPHU BHIPAOOTKE OOIIEro pEIIeHUS B COBMECTHOM
NEeATEIIbHOCTH;

BBINOJHATh CBOKO 4YacTh PaOOTHI, JOCTUraTh KAYECTBEHHOTO pe3ysbTaTa H
KOOPAMHUPOBATH CBOU JIEUCTBUSA C IPYTUMU YICHAMHU KOMAH/IbL;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIaJa B OOLIMI MPOIYKT.

OBJaieHne YHUBEPCAILHBIMYU YU€OHBIMU PEryJIITUBHBIMU J€iCTBUAMMN:

CTaBUTh 1I€7M, BBHIOMpATh W CO3/aBaTh AJITOPUTMbI [JIsi PELICHUs] y4eOHBIX
MaTeMaTUYECKUX MPoOJeM;

IJIJAHUPOBATh M OCYILIECTBIISITh JESITEIbHOCTh, HANPABIECHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATEIILCKOIO XapaKTepa.

dbopMynupoBaTh W YAEpKUBATh YYEOHYIO 3ajady, COCTaBISATh IUIAH W
MOCJIEJ0BATEIIbHOCTD JICHCTBUM;

OCYIIECTBJISATH KOHTPOJb IO 00pa3Ily U BHOCUTh HEOOXOAMMBbIE KOPPEKTUBBI;

KOHTPOJIMPOBaTh  MPOIECC U  pe3ydbTaT y4eOHOW  MaTeMaTH4YEeCKOn
NeATEIbHOCTH;

aJIcKBaTHO OLIGHMBATh NPaBUWIBHOCTh WM OIIMOOYHOCTH  BBIMOJHEHUS
y4eOHOM 3ajaud, €€ OOBEKTUBHYIO TPYIHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€
pelieHus;

CIMYaTh CHOCOO NEUCTBUS M €ro Pe3ysbTaT ¢ 33JaHHBIM 3TaJOHOM C ILIEJIbIO
O0OHapyKEeHHsI OTKIIOHEHUH U OTIMYHUI OT ATANOHA.

MPEABUNIETh TPYJIHOCTU, KOTOPHIE MOTYT BO3HUKHYThH MPU PEIICHUU Y4eOHOM
3a/1auu;

MMOHUMATh MPUYUHBI, IO KOTOPHIM HE OBbLI JIOCTUTHYT TpeOyeMbIN pe3ysibTaT
NESTENHHOCTH, OMPEEATh MO3UTUBHBIE M3MEHEHUSI U HaIpaBJieHUs, TPeOyroIIue
TajdbHenIed padoThI,

PEryJIMpPOBaTh CIOCOO BHIPAKEHUS IMOIIHIA.

[IpenMeTHble  pe3ynabTaThl  OCBOCHMSI  IPOrpaMMbl O  MAaT€MAaTHKE
MIPEICTABIICHBI TIO rojlaM OOy4YeHHUs B paMKax OTIEIbHBIX Y4E€OHBIX KypcOB: B 5—6



KJaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Airedpa», «l'eomerpus»,
«BeposSTHOCTh U CTATUCTHKAY.



OEJIEPAJIBHA A PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKA». 5-6 KIIACCBI

esun n3yuyeHust yueOHOro Kypca

[IpuopuTeTHbIMU HENIMHU O0yUYEHUSI MAaTEMAaTHKE B 5—06 Kilaccax SIBJISIIOTCA:

" MIpPOAOKEHHE (POPMHUPOBAHUS OCHOBHBIX MAaTeMAaTHMYECKUX MOHATHH (YHCIIO,
BEJIMYMHA, reoMeTpuueckas (urypa), o0ecrneynBaroluX MTPEeeMCTBEHHOCTh U
MEePCHIEKTUBHOCTh MATEMAaTUUYECKOTO0 00pa30BaHMsI O0yUatOLIUXCS;

" pa3BUTHE HMHTEJUIEKTYaJbHBIX MU TBOPYECKHUX CIIOCOOHOCTEHW OOYyYarolUXCs C
311P, mo3HaBaTenbHONM AKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHUM, UHTEpPECA K
V3YYECHUIO0 MAaTEMaTHKWY;

* moxseneHue oOydvatonuxcs ¢ 3[IP Ha goCTymHOM nJii HUX YPOBHE K
OCO3HAHUIO B3aMMOCBSA3U MaTEMATUKHU U OKPYKAFOIIET0 MHUPA;

" (QopmupoBaHUEe (PYHKIMOHAIBHON MaTreMaTHYeCKONl TIpaMOTHOCTHU: YMEHUS
pacrno3HaBaTh MaTeMaTHYECKHE OOBEKTHI B PEAJIbHBIX )KM3HEHHBIX CUTYaLUsX,
MPUMEHATh OCBOCHHBIE YMEHMS [UIsl PELIEHUS MPAKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH IOJYUYEHHBIE pE3YJbTaThl W OLEHMBATH HX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaLIUH.

OCHOBHBIE JMHUH COAEp)KAHUSA Kypca MaTeMaruku B S5—6 Kiaccax —
apuMeTnyecKas U TeOMeTpuUecKas, KOTOpbI€ pa3BUBAIOTCS MapajlieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JIPYroH, a B
TECHOM KOHTaKT€ W B3aMMOJAEHCTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIeMEHTaMU anredpbl U ONMHUCATEIbHON CTAaTUCTUKU.

Nzyuenne apudmernyeckoro maTepuaiga HAUMHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHS 3HAHUN O HATYpaJbHBIX YMCIIAX, MTOJYYEHHBIX B HadajabHOU mkone. [Ipu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM U (OPMUPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHWM COYETAETCs C PAa3BUTHEM BBIYMCIMTEIBHOM KYJIbTYpPBI, B
YaCTHOCTH € OOy4Y€HHEM MPOCTEHIIMM MpUEMaM NPUKUAKU U OLEHKH PE3yJbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypalbHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU MOHSTHSIMU TEOPUU ACIUMOCTH.

Hpyroii KpynHelil 0J0K B COep>KaHUU apU(PMETUUECKON JTUHUU — 3TO JIPOOH.
Hauano u3ydenus: OObIKHOBEHHBIX U JIECSITUYHBIX APOOEH OTHECEHO K 5 Kilaccy. JTO
MEPBbII ATall B OCBOCHUM ApOoOEH, KOrjaa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH
UIESIMHU, MOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHHre OOBIKHOBEHHBIX IpoOed B
MOJIHOM 00BbEME MPEAIIECTBYET U3YUEHHIO IECATUYHBIX IPOOEii, UTO LEeIeco00pa3Ho
C TOYKH 3PEHHUS JIOTUKU U3JIOKEHUS YHCIIOBOW JIMHUHU, KOTJa IMpaBuja ACHUCTBUU C
JECSITUUYHBIMM APOOSMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJTOPUTMAMHU
BBITIOJTHEHUS JEHCTBUI ¢ OOBIKHOBEHHBIMHU JIpOOSIMU. 3HAKOMCTBO C JECSTHUHBIMU
ApOOSIMH pacHIMPUT BO3MOXKHOCTH JJIsi MMOHUMAaHMSI OOYYarOUIMMUCS IPUKIIAHOTO
IIPUMEHEHUSI HOBOW 3alMCH MPU U3YyYEHUH APYTHX NPEIMETOB U MPU MPAKTHYECKOM
ucrnonb3oBanud. K 6 kiaccy OTHECEH BTOpOW d3Tam B M3Y4YEHHH ApoOeH, rje
MIPOUCXOJUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U MpeoOpa3oBaHusl ApoOeid,
OCBOEHHE HOBBIX BBIUUCIUTENBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKU BBIYMCIICHUH,
B TOM YHCJI€ 3HAYEHUN BBIPAKEHUMN, COEPKAIIMX U OOBIKHOBEHHBIE, U IECATUYHBIE



ApoOH, YCTAaHOBJIEHUE CBA3EH MEXy HUMH, PACCMOTPEHNE MPUEMOB PELICHUS 3a]1a4
Ha apoOu. B Hauane 6 kjacca MpOUCXOIUT 3HAKOMCTBO C IOHATHEM IPOLIEHTA.

Oco0eHHOCThIO U3YyUEHHUS MOJIOKHUTENbHBIX U OTPULATEIbHBIX YUCEI SBIIAETCS
TO, YTO OHM TAK)XE€ MOTYT pacCMaTpuBaTbCs B HECKOJIBKO 3TanoB. B 6 knacce B
Hayayie uM3y4eHUs TeMbl «ll0JI0KUTENbHBIE U OTPULATENBHBIE YHCIIA» BBIACISAECTCS
noarema «lLlemple 4yuciia», B paMKax KOTOpPOW 3HAKOMCTBO C OTpPULATEIbHBIMH
YUCIIAMM M JEHUCTBHSMH C TIOJOKUTEIBHBIMM M OTPHULATEIBHBIMUA YHUCIIAMHU
IPOMCXOJIUT HA OCHOBE COAEPKATENBHOTO MOJAXO0AA. JTO MO3BOJSET HA JTOCTYITHOM
YPOBHE IMO3HAKOMUThH YYalIUXCsl MPAKTUYECKH CO BCEMH OCHOBHBIMHU MOHSTHSIMHU
TEMbI, B TOM YHUCJE€ U C MpPaBWJIAMU 3HAKOB MPH BBINOJHEHUU apUPMETUUYECKUX
nevictBuil. M3ydeHue palMOHAbHBIX YHUCE HAa STOM HE 3aKOHUYUTCS, a OyaeT
MPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOLIMM IPOXO0JIOM BCEX
MPUHIUIIMAIBHBIX BOIMPOCOB, TEM CaMbIM pa3[eleHUue TPYAHOCTEH oOseryaer
BOCHPUATHE MaTepuaya, a paclpeielieHue BO BPEMEHH CIOCOOCTBYET MPOYHOCTH
MpUOOpPETAEMBIX HABBIKOB.

[Ipu oOyueHuuM pelIeHUI0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCA
apudmernueckue npuéMsl perieHus. TekcToBbIe 3a7auu, peuaemMble Ipu oTpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTpUBAIOTCS 3aJa4M CIIEIYHOLIUX
BUJOB: 33Jaud Ha JIBIDKEHWE, Ha 4YacTH, Ha TMOKYyIOKH, Ha paboty u
MPOU3BOAUTENILHOCTh, Ha MPOLEHTHI, Ha OTHOLIEHUs W mpornopuuu. Kpome Toro,
oOyyJaroniecsi 3HaKOMSTCS C NpUEMAMM pEIIEHUs 3aaad nepeOdopoM BO3MOKHBIX
BApUAHTOB, ydarcs paboTaTh ¢ MHGOpMAILMEil, IpeacTaBlIeHHON B (opme Tadiuil
WJIM IHarpamm.

B ®epepanbHoit pabouedt mporpamMme MIpeayCMOTPeHO (popMHupoBaHUE
MPOIEIEBTUUECKUX alreOpandyecKux mpeacTaBiieHuid. bykBa Kak CMUMBOJI HEKOTOPOTO
YUCJIa B 3aBUCUMOCTH OT MaTeéMaTH4YECKOrO KOHTEKCTAa BBOJMUTCS IOCTEIECHHO.
bykBeHHass CUMBOJIMKA IIMPOKO HCHOJB3YETCs MPEXIE BCEro AJis 3aluCU OOIIUX
YTBEPXKIACHUM U TOpenaokeHuil, (opmya, B YaCTHOCTH JJIsi  BBIUYKCICHUS
r€OMETPUYECKHUX BEJIUYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KjlacCOB IpEACTaBJICHA HArJIAIHAs TE€OMETPHS,
HampaBJieHHasT Ha  pa3BUTUE OOpPa3HOrO  MBILIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXkeHUs, N300pa3uTEIbHbIX YMEHUN. DTO BaXKHBIHN 3Tall B U3yYEHUU T'€OMETPUH,
KOTOPBIM OCYIIECTBISAETCS Ha HAIVBIAHO-TIIPAKTUYECKOM YpPOBHE, ONUPAETCA Ha
HarjasiiHO-00pa3HOe  MbIIUIeHHEe oOyvarommxcs. bosbinas posib  OTBOAUTCS
MPaKTUYECKOM  JIEATETBbHOCTH,  OMbBITY,  SKCHEPUMEHTY,  MOJIECIUPOBAHMIO.
OOyuaromniuecss 3HAKOMSTCS C T€OMETPUUYECKUMH (UrypaMud Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTypalusiMu, ydaTcsi u3o0paxaTb MX Ha
HEJIMHOBAaHHOM M KJIeTYaTOW Oymare, paccMaTpHBAaIOT MX IMpOCTeilne cBoiicTBa. B
MpoLIecCe U3YyUYEHHUs HATJISAHOW F€OMETPUM 3HAHUS, MOJyYEHHbIE 00YYalOMMUCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yuyeOHOMY IJIaHy B 5—6 Kjaccax H3y4yaeTcs WHTErPUpPOBAaHHBIN
npeamer «MareMarrukay, KOTOpPbIM BKIIOYaeT apu(METUYECKHl Marepuan Hu



HaIJISIIHYI0O TEOMETPHIO, a TakKe MPOMNEJeBTUYECKUE CBEJACHHS U3 alreOphl,
AJIEMEHTHI JIOTUKH U Havyaja OMUCaTEeTbHON CTATUCTHUKH.

VY4eOHbIN TUIaH HA U3YYEHHE MAaTeMaTUKU B 5—6 Kilaccax OTBOAHUT HE MEHee 5
y4eOHBIX YacOB B HEJENIO B TEUCHHE KaXKJ0ro roja oOydeHus, Bcero He meHee 340
y4eOHBIX YaCOB.

COJIEP’KAHUE YUEBHOI'O KYPCA «MATEMATHKA» (IO TOJIAM
OBYUEHUS)

S KUIIACC

HarypaJjbHble 4ncia v HYJIb

Harypanenoe uwucno. Psg narypanbubix uucen. Yucio 0. M3zobOpaxenue
HaTypaJbHBIX YHCEJ TOYKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MIPSIMOIA.

[To3unmonnas cucrema cuucieHus. *Pumckas Hymepauuss Kak TpuUMep
HEMO3HMIMOHHOM CUCTEMBI curciaenus™’ . JlecaTHyHas cucTeMa CUUCIIEHUS.

CpaBHeHHE HaTypaJbHBIX YHCEJ, CPAaBHEHHE HATYpaJbHBIX UYUCENI C HYJEM.
Cnoco0bl cpaBHeHUs. OKpyTJIEHUE HATyPaAJbHbBIX YUCEN.

CrnoxeHre HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIS MPHU CIOXKEHUH. BhlunTanue
KaK JIeWCTBHE, 0OpaTHOE CIOKECHHIO. Y MHOXEHUE HATYPaJbHBIX YHCEN; CBOMCTBA
HYJISl U €IMHUILIBI TIPY YMHOXEHUHU. [[eneHne kak neicTBre, 00paTHOE YMHOXKEHHUIO.
KomrionenTel  peucTBui, cBsA3b  Mexay HuMmu. [IpoBepka  pe3ynbrara
apudmeTdyeckoro gercTBus. llepemecTUTeNbHOE U COUYETATEIIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS M yMHOXEHHUs, *paclpeiesiuTeIbHOe CBOMCTBO (3aKOH)
YMHOXXECHHS*.

Hcnonb3oBanne OykB 111 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTA U 3alTUCHU
CBOMCTB apu(METUUYECKUX JACHCTBUH.

*lenuTenu W KpaTHblEe 4ucaa™®, pa3jokeHHe Ha MHOXxUTenu. [Ipocteie u
coctaBHble ynchna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*. Jlenenue ¢ octaTkoM.

CreneHb C HaTypaJbHBIM MOKa3aTeJeM. 3amuCh YHCIA B BHUJE CYMMBI
Pa3psIIHBIX ClaracMblX.

UucnoBoe BbIpakeHUE. DBplunClieHME 3HAYEHUM YUCIOBBIX BBIPAKECHUM;
MOPSAIOK  BBINOJHEHUS  JaeucTBuil.  Mcmonp30oBaHWE  OpU  BBIYUCIIEHUSIX
MEPEMECTUTEIHHOTO U COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHHS,
*pacmpenenuTeIHbHOTO CBOMCTBA YMHOXKEHUS ™.

Jpoodu

[IpencraBierre o JapoOM Kak CIocoOe 3amucu  4YacTH  BEJIWYHHBI.
OObikHOBEHHBIE ApoOu. [IpaBuibHBIE U HempaBwibHBIE poOu. CMmemanHas 1poOb;
MPEICTABICHUE CMEIIAHHON NpoOU B BUJE HENMPABWIHHOW JPOOM U BBIJCICHHE
LEJI0M YacTU 4Yucia M3 HenmpaBuibHOM apoou. M3o00paxkenue npoOeld ToukamMu Ha
qucaoBoi npsmoit. OcHOBHOE CBOMCTBO ApoOu. *CokpanieHue npooeit. [Ipuenenue
npoOu K HOBOMY 3HameHaTento *, CpaBHeHuUe IpooOeil.

CrnoxxeHre U BblYMTaHUE JIpoOel. YMHOXKEHUE U JeNeHne ApoOeil; B3auMHO-

! 32[6(3}: u gajiec * *0003HAYEHBI TEMbI, U3YUYCHHUEC KOTOPBIX MIPOBOAUTCA B O3HAKOMUTCIBHOM IIJIaHEC. Hez[aror
CaMOCTOATCIIbHO OIIPEACIIACT 00BeEM n3y4acMoOro mMarcpuajia.



obparnpie 1pobu. *HaxoxkaeHne 4acTu 1eJI0r0 U I[eJI0T0 0 €ro JacTu *.

Hecstuunas 3anuchk apoOei. [lpencraBieHue aecsaTUYHOM ApoOM B BUIE
0ObIKHOBEHHOU. M300pakeHne AeCITUYHBIX IpoOel TOUKaMu Ha YUCIOBOU MPSIMOIA.
CpaBHEHHE JIECATUYHBIX JPOOEH.

Apubdmernueckre JEUCTBUA C JIECATUYHBIMU JipoOsmu. *OxpyrieHue
JECATUYHBIX ApoOei™.

PenieHnne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adady  apu(MeTUYECKHMM crnocobom. *Pemenue
JOTUYECKUX 3anay. PemieHue 3amay mepeOOpoM BCEX BO3MOXXHBIX BapHUaHTOB ™,
Hcnonb3oBaHre MU peLIEHUH 3a]1a4 TaOJIUI U CXEM.

Pemienne 3amau, cojaepKallUuX 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMsi, paCCTOSIHUE; 1I€Ha, KOJTUYECTBO, CTOUMOCTh. EAMHUIIBI U3MEPEHHUS:
Macchl, 00bEMA, 1IEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b MEXYy €IUHHUIIAMU
U3MEPEHUS KaXI0U BETUYUHBI.

Pemienre 0CHOBHBIX 3aj71a4 Ha IPOOU.

[IpencraBienue NaHHBIX B BUE TaOIHI], CTOJIOYATHIX JUATPAMM.

Harnsignas reomerpust

Harnsinaeie nmpeactaBienus o purypax Ha MmiIOCKOCTH: TOUYKA, MIpsiMasi, OTPE30K,
Jy4, Yroj, JIJOMaHas, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpsmMoun, ocTpsii,
TYINOH U pa3BEPHYTHIC YTJIbI.

JlnuHa oTpe3ka, METPUUECKUE €UHMIIBI JJIUHBL. J[JIMHAa JOMaHOM, epuMeTp
MHOTrOYToJIbHUKA. MI3MepeHune 1 MoCTPOCHHE YIJIOB C TOMOIIBIO TPAHCIIOPTHUPA.

Harnsiguele mnpencraBieHuss o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBaJpaT; TPEYroJIbHUK, *0 paBeHCTBE QuUryp *.

N3obOpaxkenne ¢uryp, B TOM uuciie Ha kjetdatoul Oymare. *IlocTtpoeHue
KOH(Urypamnuii u3 dactel mpsMoi, OKpY>KHOCTH Ha HEJIMHOBAHHOM M KJIETYATOM
Ooymare®. Mcronb30BaHe CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBapaTa.

[lnomans NpPSIMOYroJibHUKAa ¥  MHOTOYTOJIBHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM uucie (QuUryp, m300pak€HHBIX Ha KJeTdaTol Oymare.
Eaununer usmepeHus miomaim.

*Harnsgasie mpeactaBiaeHus: O MPOCTPAHCTBEHHBIX (DUTypax: MPSIMOYTOIbHBIH
napajienenunesn, KyO, MHOT'OTPaHHUKH. N3obpaxenue MPOCTEHIINX
MHOTOIpaHHUKOB. Pa3BépTku kyOa u mnapamienenunena. Co3naHue Mojeneu
MHOTOIPAaHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™.

*OO0bEM MPSAMOYroOJBHOTO Mapajuienenumnena, kybda. EnunHuibl u3mepeHus
o0BéMa ™,

6 KJIACC

HarypaJjabHble yucaa

Apudmernueckre IEUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIPAKEHUS, MOPSAOK AEHCTBUH, UCIIOJIb30BaHUE CKOOOK. Vcnonb3oBanue
IPU BBIYMCIICHUSAX NEPEMECTUTEIIBHOTO W COYETATENBHOTO CBOWCTB CIIOKEHUS WU
YMHOXXEHHS,  *paclnpeleNUuTeNIbHOrO0  CBOMCTBA  yMHOXEHMs.™  OkpyrieHue
HaTypaJbHbIX YHCEIL.



Jlenutenu u KpaTHbIe yncia; *HaAMOOIBIIMI OOIIUI TeTUTEh U HAUMEHBIIIEe
obmiee kpaTHOe. J{eTMMOCTh CYMMBI M Ipor3BeieHus *. JleeHrne ¢ 0OCTaTKOM.

Jpodu

OObIKHOBEeHHas ApPOoOb, OCHOBHOE CBOMCTBO JpOOHM, COKpalleHHe apoOeii.
CpaBHeHue W ymnopsiiounBanue ApoOeit. PemieHue 3amay Ha HAXOXKJIEHUE YAaCTU OT
[[EJIOT0 M 1EJIoro mo ero 4vactu. J[poOHoe uMcio Kak pe3ynbTar JejeHUs.
[IpencraBnenue necaTUYHON ApoOU B BUAEC OOBIKHOBEHHOW APOOM U BO3MOMKHOCTH
MpEeJCTaBIICHUs] OOBIKHOBEHHOU NpOoOM B BUJE JECATHUYHOU. [lecsiTuunbie apodu u
MeTpuueckas cucteMa mMep. ApudMeTHYeCKUe JACHCTBUS U YMCIOBBIE BBIPAYKEHUS C
OOBIKHOBEHHBIMU U JIECSITUIHBIMU APOOSIMH.

OtHowienue. JleneHue B JaHHOM OTHOWEHWHW. *Macmra®*, mnpomnopius.
[IprMeHenre mponopuyi Ipy pPEeLICHUH 3a1a4.

[Tonarue npouieHTa. Berauciaenue mporeHTa OT BEIUYUHBI U BEJIMYUHBI TI0 €&
MPOIIEHTY. BbIpa’keHHe MPOIEHTOB NECATUYHBIMH JpoOsmu. Pemienue 3amau Ha
MPOLEHTHI. BbIpaxkeHue OTHOIIEHUS BEJIMYMH B MPOLICHTAX.

IHonoxuTenbHbIE U OTPUIATEIbHbIE YHCIA

[lonoxxkurenbHple W oTpulareiabHble yucha. Llenpie yncna. *Momynp uwmcna,
reoMeTpuyecKkasl UWHTeprnperanus wmonayns uyucna*. HW3o0paxenwe dyucen Ha
KOOPJIMHATHOM NpsiMOM. *UHCTIOBBIE TPOMEXKYTKH *,

CpaBHeHnue uucen. ApudpMerndeckue ACHUCTBUS C TMOJOXUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIAMHU.

[IpsimoyroJsibHasi cuctemMa KOOpAMHAT Ha MIOCKOCTH. KoopauHaThl TOUKH Ha
MJI0CKOCTH, abciucca U opauHara. Iloctpoenue Touek u (Guryp Ha KOOpAUHATHOU
MIJIOCKOCTH.

BykBeHHbBIEe BbIpaKeHUS

[Ipumenenve OyKB JJis 3aMIMCHA MAaTEMATHUYECKUX BBIPAKEHUN U TPETIOKEHU.
CpoiictBa apudmeTnueckux JeWcTBUA. *ByKBEeHHBIE BBIPDOKEHHUS M UYHCIOBBIC
MOJICTAaHOBKU.* ByKBEHHBIE PaBEHCTBA, HAXOXJEHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopmyibl; GopMyIIbI IEPUMETPA U TUIOMIAAN MPSIMOYTOIBHUKA, KBagpara, *00béMa
napajiejenuneaa u kyoa*.

PenieHnne TekcTOBBIX 33124

Pemenne TekcTOBBIX 3adady  apu(MeTUYECKHMM crnocobom. *Pemenue
JOTUYECKUX 3a/1a4. Pelienue 3a1a4y nepedbopoM BCeX BO3MOKHBIX BapUaHTOB. *

Pemienne 3amau, cojepKalmdx 3aBUCUMOCTU, CBSI3BIBAIONIUX BEJIUYUHBIL:
CKOPOCTb, BpeMsi, pPaCCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTh; MPOU3BOAUTEIHLHOCTD,
BpeMs, 00bEM paboThl. ENUHMIIBI U3MEPEHUS: MacChl, CTOMMOCTH; PaCCTOSHHUS,
BpeMeHH, CKOPOCTH. CBsI3b MEXAY €IUHUIIAMU U3MEPEHUS KaX0W BETUYUHBI.

Pemienue 3amay, cBs3aHHBIX C OTHOIIEHUEM, MPOMOPIIMOHATIBHOCTHIO BEJTUYHH,
MPOIIEHTAMH; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOLICHTHI.

*O11eHKa ¥ MPUKUJIKA, OKPYTJIEHUE pe3yiabTarTa ™,

*CocrapiieHre OyKBEHHBIX BBIPKEHUH MO YCIOBHIO 3a/1a4u *.

[IpeacraBnenre OaHHBIX C TMOMOIIBIO Tabmuir W auarpamm. CtonOdarbie
IMarpaMMbl: YTEHUE U NTOCTpOeHUE. UTEHHE KPYTOBBIX AUATPAMM.

Harnsignas reomerpust

Harnsinaeie nmpeacraBienus o purypax Ha MmIOCKOCTH: TOUYKA, TIpsiMasi, OTPE30K,



Jyd, yroJ, JIOMaHasi, MHOIOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTB,
KpYT.

*B3zauMHOe pacrnosiokeHue JABYX NPSMbIX Ha IJIOCKOCTH, MapaslieiabHble
npsiMble, TEepPIEeHANKYISpHbIE TpsMble™. M3MepeHue pacCTOSHUNA: MeXAy ABYMs
TOYKaMH, OT TOYKH J0 MPSAMOIL; IJIMHA MapIIpyTa Ha KBaIpaTHOU CETKeE.

N3mepeHre W TMOCTPOEHHE YIVIOB C IIOMOINBIO TpaHcnoptupa. Buubl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIM, MPSAMOYTOJIbHBI, TYIIOYTOJIbHBIN;
PaBHOOEIPEHHBI, PABHOCTOPOHHUM. YeTpIpEXYTONBHUK, [IPUMEPBI
YEeThIPEXYTOJbHUKOB. [IpsSMOYronbHUK, KBaJIpaT: MCMIOJIb30BAHHE CBOWCTB CTOPOH,
yIJOB, nuaroHaned. *M3o0OpaxeHue reomeTpuueckux (Uryp Ha HEJIMHOBAaHHOMN
Oymare ¢ UCHOJNb30BAaHUEM LMPKYJS, JHUHEHKH, YTrOJIbHUKA, TpaHCHIOpTHUpa™.
[TocTpoeHus Ha kieTyaToi Oymare.

[lepumerp MHoOroyrosbHuka. IloHsTue tuomaan QUrypsl; €IMHHUILIBI
u3Mepenus miowmaau. [pubmmkénnoe namepenue miomaau Guryp, B TOM 4Hcie Ha
KBajapaTHOM ceTke. ™ [IpubnmkE€HHOEe H3MEpeHHE [JIMHBI OKPY>KHOCTH, ILUIOLIAIH
Kpyra*,

*CuUMMeTpusi: LEHTpajibHas, OceBasl M 3epKanbHas cuMmmerpuu. lloctpoenue
CUMMETPUYHBIX GUTYp *.

*Harnsnnelie npeacTaBieHust 0 MPOCTPAHCTBEHHBIX (PUTypax: mapajienenumne],
Ky0O, mpu3Mma, TmuUpaMuaa, KOHYC, MWiMHAp, map u chepa. HM3o0paxenue
MPOCTPaHCTBEHHBIX (uryp. [Ipumepsl pa3BEPTOK MHOTOrPAHHUKOB, IWJIMHIpPA U
koHyca. Co3naHue Mojeneil mpoCTpaHCTBEHHbIX (Guryp (u3 Oymaru, HpoOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonarue oObéMa; eauHULBI U3MepeHUus 00bEMa. OOBEM MPSIMOYTOJIHHOTO
napauienenuneaa, kyoa®.

IVNTAHUPYEMBIE ITPEIMETHBIE PE3VYJIbTATBEI OCBOEHUA [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenune yueOHOTO Kypca «MaremaTuka» B 5—6 KjaccaX OCHOBHOM IIKOJIbI
JOJDKHO 00€cneynBaTh JIOCTHXKEHHE CIEIYIOMUX MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB:

S KUIACC

Yucsia v BbIYMCTEHUS

OpueHTUPOBATHCS B IOHATHUSAX M ONEPUPOBATH HA 0a30BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMH C HATYPAJIbHBIMU YUCIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMHU.

CpaBHMBaTh M yHOPAJOYMBATH HATypaJbHBbIE YHCIA, CpPaBHUBAaThH B
MIPOCTEUIINX CITydasix OOBIKHOBEHHBIE JPOOU, IECATHUHBIC TPOOH.

CooTHOCUTh  TOYKY Ha  KOOPAWHATHOW  (YHUCIIOBOM)  TpsIMOM  C
COOTBETCTBYIOIIUM €W YHCIOM M H300pakaTh HATypaJbHbIE YHCIAa TOYKAMH Ha
KOOPJIMHATHOM (YUCTIOBOM) MPSMOIA.

BreimonHATE  apudMeTHYecKue JEHCTBHS C HATypaldbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMHU JAPOOSMHU B MMPOCTEHUININX CITydasiX.

BBITTOTHATE POBEPKY, MPUKUIKY PE3yJIbTaTa BEIYMCICHHA.



OKpyTIJIsTh HaTypaJibHbIE YHCIIA.

PenieHnne TekcTOBBIX 33124

Pemarb TekcTOBBIE 3alayd apUPMETHUECKUM CIIOCOOOM U C TOMOIIBIO
OpPraHM30BAHHOTO KOHEYHOro Inepedopa BCeX BO3MOXHBIX BapHaHTOB (Tpu
HEO0OXOAMMOCTH C HAIPABJISIONIEH TOMOIIIBIO).

Pemars 3amaum, conepxamue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBIL:
CKOpPOCTb, BpEMs1, PACCTOSIHHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTb (IIPH HEOOXOAUMOCTH C
MCIIOJIb30BAaHUEM CIIPABOYHOM MH(MOPMAIUN).

Ncnonb3oBaTh KpaTKUE 3alIUCU, CXEMBbI, TAOJIUIIbI, 0003HAUYECHUS MPU PEIICHUU
3a/ay.

[Tonb30BaTbCsi OCHOBHBIMU €IMHUIIAMU U3MEPEHUS: 1IEHbI, MACChl; PACCTOSHHUA,
BPEMEHH, CKOPOCTH; BBIpaKaTh OJHM €IUHMIIBI BEJIWYUHBI 4Yepe3 apyrue (mpu
HEO0OXOJAMMOCTHU € OTIOPOM HA CIIPABOYHYIO MH(POPMALIHIO).

N3Bnekats uH(bOpMaIuUio, MPEACTABICHHYI0O B Talbnuie, Ha CTOIO0YATON
auarpamMMme, HUHTEPHpPETUPOBaTh MPEICTABICHHBIE JaHHbIC, HCIOJIb30BATh JAHHbBIC
IIPU PEIICHUU 3a/1a4.

Harnsignas reomerpust

[Tonp30BaThCA r€OMETPUUYECKUMU TMOHATUSIMU: TOYKA, MpsMasi, OTPE30K, JIyY,
YroJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs NpHUMEpPbl OOBEKTOB OKPYKAIOLIETO MHpa, HMELUX (opMy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, TPU HEOOXOAMMOCTU IO BHU3yaJIbHOM OMOpE,
CBA3aHHYIO C yIJIaMU: BEPIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU: YIoJl, BEpUIMHA,
CTOpPOHA, IMAarOHAJIb; C OKPY>KHOCTBIO: paJuyC, TUAMETP, LIEHTP.

N300paxatb W3y4yEHHbIE TE€OMETpPUYECKHE (UIypbl HA HEJIMHOBAHHOW U
KJIET4aTO Oymare ¢ MOMOILbIO LIUPKYJIS U JIMHEWKH (ITOCJIe COBMECTHOTO aHAIN3a).

HaxonnuTh JUIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHUEM C ITOMOIIBIO
JUHEWKU, CTPOUTh OTPE3KH 3aJlaHHOW JIMHBL, CTPOUTH OKPYKHOCTh 3aJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIIOB MPSIMOYTOJIbHUKA, KBaApaTa sl UX
MIOCTPOEHUSI, BBIYMCIIEHUS TUIOIIAAU U IEPUMETPA.

Boluucnates nepuMmeTp M IUIONIaAb KBajapaTa, NPsIMOYTOJIbHHKA, (QUryp,
COCTABJICHHBIX W3 MPSAMOYIOJIbHUKOB, B TOM 4Hcie (GuUryp, HU300pakEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThCS OCHOBHBIMM METPUYECKUMH €IMHUIAMH WU3MEPEHHUs JJIMHBI,
IJIOLIAHM; BBIPAXaTh OJHU €IMHMIIBI BEJIMYUHBI yepe3 Apyrue (Ipu HeOOXOAMMOCTH
C OTIOPOM Ha CIPABOYHYIO UHPOPMAIIHUIO).

Pacno3naBate napasmienenuren, Kyo, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPUINHA,
pedpo rpaHb, UBMEPEHUS; HAXOAUTh U3MEPEHUS Napajljieenuneaa, Kyoa.

Boruucnate 00b€M KyOa, mapajuienenurnena mno 3aJaHHbIM H3MEPEeHHsIM (C
OTOpPOM Ha AJIrOpPUTM Y4YEOHBIX JEHCTBUM), MOJIH30BATHCS EIUHUIIAMU U3MEPEHUS
o0bEMma.

Pemiats HecnoxHbIe 3aJa4yd HA HM3MEPEHHE T€OMETPUYECKHUX BEIMYHUH B
MPAKTUYECKUX CUTYaIHsIX (TP HEOOXOIMMOCTH C BU3YaIbHOM OMOPOK).



6 KJIACC

Yucaa v BIYUCICHUSA

OpueHTHPOBATHCS B OHATHUSAX U ONEPUPOBATH HA 0a30BOM YPOBHE TEPMHUHAMM,
CBA3aHHBIMHM C PA3JIMYHBIMU BUJAMHU YHUCEJI U CIIOCOOAMM MX 3alUCH, MEPEXOIUTh
(ecyii 3TO BO3MOXKHO) OT OAHOM (DOPMBI 3aITUCH YHCIIA K IPYTOil.

CpaBHHBaTh M yHOPSIOYMBAThH LEJbIE YKCIa, OOBIKHOBEHHbBIE U JIECSTHUYHbIE
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HBIX 3HAKOB.

Breinonuars apudpmMeTrndeckue ASHCTBUSI C HATYpalbHBIMU U IEJBIMU YUCIIAMH,
OOBIKHOBEHHBIMU U JECATUYHBIMH JIPOOSIMH, TMOJIOKUTEILHBIMU U OTPUIIATEIHHBIMU
YU CIIaMHU.

Brruncnars 3Ha4eHUs! YUCIOBBIX BBIPAKEHUM, BBIIOJIHATH IPUKUAKY U OLICHKY
pe3ynbTaTa BBIUUCICHUMN; BBITIOJHATH MPEOOPa30BaHUSI YHUCIIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBHIA.

COOTHOCUTH TOUYKY Ha KOOPJIMHATHOM NPSIMOM C COOTBETCTBYIOUIUM €i
YUCIIOM U M300pa)xkaTh YMCIIa TOYKAMHU Ha KOOPJAMHATHOMN MPSIMOM, HAXOAUTH MOYJIb
qucIa.

COOTHOCUTh TOYKM B MPSMOYTOJIBHOW CHCTEME KOOPAMHAT C KOOpAMHATAMU
3TOW TOYKH.

OkpyrasTh LieJible 4YKclia U JeCATHYHblE Apobu (1o oOpasily), HaXOAMUTh
MPUOJIMKEHUS YUCEIL.

YucJioBbie M OYyKBEHHbIC BBIPAKECHUS

OpueHTHPOBATHCS B OHATHUSAX U ONEPUPOBATH HA 0a30BOM YPOBHE TEPMHUHAMM,
CBA3aHHBIMM C 3alIUCBhIO0 CTENEHH YHCIIa, HAXOAUTh KBaJpaT U KyO uncia, BEIYUCIATh
3HAYEHUS MPOCTEHUIINX YHCIOBBIX BBIPAKEHUN, COAEPIKAIINX CTETICHHU.

[Tonb30BaThcs MpU3HAKaAMU JIEIUMMOCTH (IIPU HEOOXOJWMOCTH C OINOpPOM Ha
JTOPUTM TPABUJIA), PACKIIAILIBATH HATYypaJIbHbIC YKCIIA HA MPOCTHIE MHOXKHUTEIH.

*[Tonb3oBaThcst MacITaboM *; COCTABIISATH MPOMOPIIMU M OTHOIIIEHUSI.

Hcnonb3oBaTh OyKBBI i1 0003HAYEHUS YKCEN MPU 3alMUCH MATEMATHYECKUX
BBIDOKEHHUM, HAXOMUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISS
HE0OXOAMMbIE MOACTAHOBKM M MpeoOpa3oBaHus (C OMOpPOMl Ha allrOPUTM Yy4eOHBIX
JNEUCTBUI).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TeKCTOBBIX 3a/1a4

Pemiath MHOTOIIArOBBIE TEKCTOBBIE 3a7ayd apu(METHUYECKUM CIOCOOOM C
ONOPOM Ha BOIIPOCHBIM IUIAH.

Pematp [pOCTENIINE 3aJ1a4u, CBsI3aHHBIC Cc OTHOLLIEHHUEM,
MPONOPLMOHAIBHOCTBHIO BEJIMYMH, MPOIEHTAMH; PENIaTh TPU OCHOBHBIE 33/1aud Ha
JPOOU U TPOTIEHTHI.

Pemate 3amaun, coaepxkaniue 3aBUCHMOCTH, CBS3bIBAIOIINE BEJIWYUHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCTb; [IPOU3BOIUTEIBHOCTD,
BpeMs, 00bEMa pabOThI, UCTIONB3YS apuMeTHIeCKre NEeHCTBYS, OLICHKY, PUKUIKY;
MOJIb30BATHCS €AUHULIAMU U3MEPEHHSI COOTBETCTBYIOLIUX BEJIHYHH.

CocTaBnsiTh OyKBEHHbIE BHIPRXKEHUS MO YCIOBHUIO 33Ja4M MOCIE COBMECTHOTO
aHanu3a.



N3Bnekats wmHOpMaNMIO, TPEACTABICHHYIO B Ta0iuIlaX, Ha JIMHEHHOM,
CTONIOYATOW WJIM KPYTOBOM JuarpaMMax, WHTEPHPETUPOBATH MPECTABICHHBIC
JAHHBIE; UCIIOJIB30BaTh JAHHBIE TPU PEIICHUU 33]1a4.

[IpencraBisaTs HHGOPMAITHIO C TTOMOIIBIO TAOJHUII, JTMHEHHONH M CTONOYATON
Iarpamm.

Harnsignas reomerpust

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpPa, HMEIOMUX (opMy
M3YUYCHHBIX TE€OMETPUUYECKUX IIJIOCKMX M MPOCTPAHCTBEHHBIX (QUTYp, MNPUMEPHI
PaBHBIX U CUMMETPUYHBIX DUTYD.

N3o0paxkaTh ¢ MOMOIIBIO ITUPKYJIS, JUHEHKH, TPAHCTIOPTUPA HA HEIMHOBAaHHOM
W KJIeT4aToll Oymare u3y4YeHHbIe TIUIOCKHE TreoMeTpuyeckue Qurypsl u
KOH(UTyparuu, CHMMETPUYHBIE (PUTYPBHI.

NmeTs mpenctaBiieHHME O TEOMETPUYECKUX TMOHSTHUSAX: PaBEHCTBO (Quryp,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUHU.

HaxoauTe BEIWYUHBI YIJIOB U3MEPEHHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIbl 3aJJaHHOW BEJIMYMHBI, MOJIb30BaThCS IMPHU PELICHUM 3aJ1ad TPALyCHOM MEPOU
YIJIOB; PAClO3HABATh HA YEPTEKAX OCTPBIN, IPSIMOU, pa3BEPHYTHIN U TYIIOU YIJIBL.

Bbluncnars MIMHY JOMaHOM, NEPUMETP MHOTOYrOJIbHUKA, T0JIb30BaThCS
€UHULIAMU U3MEPEHUS JIMHBI, BBIPAXKATH OJHU €IUHUIBI U3MEPEHUS JUIMHBI Yepes
IpyTHe.

Haxoautk, ucnonb3ysi 4epTEKHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXIY JIBYMsI
TOYKaMH, OT TOYKH JI0 IPSIMOM, JJIMHY IyTH HA KBAJIPATHOMN CETKe.

Boruucnare  miomans  GUryp, COCTaBJICHHBIX U3 NPSIMOYTOJILHUKOB,
HCIIOJB30BaTh pa30MEHNUE Ha MPSIMOYTOJIBHUKHU, Ha paBHbIe (UTYpHI, TOCTPAaUBaHUE
0 TPSIMOYTOJIbHUKA; TMOJIb30BATHCSI OCHOBHBIMHM €IWUHHUIIAMUA W3MEPEHUS IUIOIA]IHN;
BBIPAXKATh OJHH €UHUIIBI U3MEPEHHUS IIOMIAIU Yepe3 Apyrue (Ipu HeOOXOAMMOCTH
C OTIOPOIi Ha CIIPAaBOYHYIO HMH(POPMAIIHIO).

Pacnio3naBate Ha MOAENAX M U300pAKEHUSX TMHUpPAMUIY, KOHYC, IMIHHJIP,
MCIIOJIb30BaTh TEPMUHOJIOTHUIO: BEPIIMHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300pakath Ha KJIeTYaTOM Oymare mpsMOyTOJIbHBIN MMapauieNenure].

Boruucisate 00bEM MpSIMOYTOJIBHOTO TMapajuiesenuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMHU €MHUIIAMHU U3MEPEHUsI 00BbEMA; BbIpaXKaTh OJHHU €IUHUIIBI U3MEPECHUS
00bEMa uepe3 aApyrue (C ornopoit Ha CPaBOYHYIO HHPOPMAITHIO).

PemaTte HecnoxHbIE 3aa4yM HA HAXOXKIACHUE TE€OMETPUYECKHUX BEJIUYMH B
MPaKTUYECKUX CUTYalUsIX (TP HEOOXOIMMOCTH C BU3YaJIbHOM OMOpPOK).

OEJNEPAJIBHASA PABOYAS TIPOTPAMMA YYEBHOT'O KYPCA
«AJITEBPA». 7-9 KJIACCBI
esu n3yueHust yueOHOro Kypca

AnreOpa SBISETCS OJAHUM M3 OIOPHBIX KypCOB OCHOBHOM IIIKOJBI: OHAa
obecrieunMBaeT M3y4YeHHE JPYTrUX IUCHMIUIMH, KaK €CTeCTBEHHOHAYYHOTO, TaK M
T'YMaHUTApPHOTO LUKJIOB, €€ OCBOEHHWE HEOOXOIUMO JIJIsl TIPOAOIKEHUSI 00pa3oBaHus
U B MOBCEAHEBHOW XM3HU. Pa3BuTHE y 00y4arOMMXCs HAyYHBIX MPEACTaBICHUM O
MIPOUCXOXKICHUU



U CYIIHOCTH areOpandeckux aOCTpaKIUi, CIoco0e OTpaKeHHs] MaTeMaTHYeCKOM
HAyKOW SIBIICHWA W TIPOILIECCOB B NPHUPOJAE M OOIIECTBE, POJIM MATEeMaTH4YE€CKOTO
MOJICIUPOBAHUSI B HAYYHOM TMO3HAHWU U B MPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO
HAay4YHOT'O MUPOBO33PEHUS W KAYECTB MBIIUICHUS, HEOOXOAUMBIX JIJisi ajanTaiiy B
coBpeMeHHOM mudpoBoM obmiecTBe. M3ydyeHue anreOpbl €CTECTBEHHBIM 00pa3oM
oOecrieunBaeT  pa3BUTHE  yMEHHUS  HAOMONaTh,  CpaBHUBATh,  HAXOJUTh
3aKOHOMEPHOCTH, Tpebyer KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JICMCTBUSI U BBIBOJBI, (HOPMYJIUPOBATH
yTBepxkaeHus. OcBoeHue Kypca aiareOpsl 0OecreyuBaeT pa3BUTHE JIOTMYECKOTrO
MBIIJICHUS OOYYaroOlUXCsA: OHM HCHOJB3YIOT JEAyKTUBHBIE W UHAYKTHUBHBIC
paccyxaeHus, o00O0IIeHHe W KOHKPETH3allhio, aOCTparupoBaHHE U AHAJIOTHIO.
OOydenue anreOpe MpeanosaraeT 3HAYUTENbHBI O00BEM  CaMOCTOSITEIBHOM
NEATENbHOCTH  OOy4YaloMXCA, TIO3TOMY CaMOCTOSATEIbHOE pEIIeHHE 3a7ad
€CTECTBEHHBIM 00pa3oM SBJSIETCS pealu3aleil JeITeTbHOCTHOTO IPUHIINIA
o0yueHus.

B crpykrype mporpamMmbl y4eOHOro kKypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METONYECKUE JUHUU: «Yucna u
BBIYMCIICHUSY; «AJTeOpandyecKkue BBIPOKECHHsS»;, «YPaBHEHUS M HEPABEHCTBAY,
«Dynkum». Kaxaas u3 3Tux coaepx’arelibHO-METOANYECKUX JIMHUM PAa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYEHHUs Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasch U
B3aMMO/JICUCTBYS C JIPYTUMU €ro JUHUAMHU. B Xo1e u3ydeHus: kypca oOydarommumcs
MPUXOJUTCS JIOTUUECKU pacCykaaTh, HCIOJIL30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsI3U ¢ 3TUM 11€71ec000pa3HO BKIIOYUTH B MPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC Pa3/ieibl MATEMaTHYECKOT0 00pa30BaHuUs U
CHOCOOCTBYIOLIME  OBJIAJCHUIO  OOY4YalIIMMHCS  OCHOB  YHUBEPCAJIBHOIO
MaTeMaTU4ecKoro  si3bika. Takum  oOpa3oM, MOXHO  yTBEpPXKAaTh,  UTO
COJIepKaTeIbHOW U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «AIredOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTED.

Conepxanve nuHHM «YUucaa W BBIYUCICHUS» CIY)KUT OCHOBOM ISt
TaNTbHEHUIIEr0 MU3y4yeHUsS MaTEeMAaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYArOIIMXCS
JIOTUYECKOTO MBINIICHUS, (POPMUPOBAHUIO YMEHHS MOJIH30BATHCA AITOPUTMAaMH, a
TaKXke MPUOOPETECHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX ISl MOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YUCJIE B OCHOBHOM IIIKOJIE CBS3aHO C PAllMOHATILHBIMU U
HUppalMoHaIbHBIMUA YUCIaMU, (POPMHUPOBAHUEM MPEJACTABICHUN O JEUCTBUTEIHLHOM
qyucse. 3aBepIleHUE OCBOCHMS YMCIOBOW JIMHUM OTHECEHO K CTapilieMy 3BEHY
o011iero oOpa3oBaHus.

Conepxanue ByX anreOpanuecKux JUHUN — « AJTeOpandecKue BHIPAKCHUS
U «YpaBHEHHS M HEPABEHCTBAa» CIIOCOOCTBYET (POPMHUPOBAHUIO y OOYyHAOIIMXCS
MaTeMaTUYECKOro armapara, HEOOXOJAMMOTo [JIs pelIeHUs] 3ajJad MaTeMaTHKH,
CMEXHBIX TPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJlady. B OCHOBHOU IIKOJIE
y4eOHBI MaTepuan TPYNIUPYETCs BOKPYT PalMOHAIBHBIX BBIpaXXEeHUH. AnreOpa
JEMOHCTPUPYET 3HAUCHUE MAaTEMATUKU KaK SI3bIKa JIJIsl IOCTPOEHUS MAaTeMaTHYECKHUX
MOJIeJIel, OMUCAHUs MPOIIECCOB U SIBIICHUN peajbHOro Mupa. B 3amaum oOyueHus
anredpe BXOIAT TaKXKe JalbHEHIIee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HEOOXOJAMMOTr0, B YAaCTHOCTH, HJii OCBOEHHUS Kypca HH(POPMATUKH, W OBJIAJCHHE



HaBBIKAMH JICIYKTHBHBIX paccyxkiaeHuit. I[IpeoOpazoBaHue CHMBOJIBHBIX (opM
BHOCUT CBOHM crHenuUYecKUil BKJIaJ B pPa3BUTHE BOOOpa)KEHUSs, CHOCOOHOCTEH K
MaTEMAaTUYECKOMY TBOPYECTBY.

Conepxanre (YHKIIMOHATBHO-TpAQUISCKOW JTUHUM HAICICHO Ha IMOJyYCHHUE
ITKOJbHUKAMH 3HAaHUN O (YHKIUSAX KaK BaXKHEHINEH MaTeMaTHYeCKOW MOJETH s
OTIMCAaHUSI U HCCIEIOBAHMUS Pa3HO-OOpa3HBIX MPOILIECCOB M SBJICHUN B IPHUPOJE U
obmectBe. M3ydyeHue 3TOro marepuajiga CIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
YMEHHMS UCIIOIb30BaTh Pa3IMUHbIE BBIPA3UTEIIbHBIE CPENICTBA SI3bIKA MAaTEMaTUKU —
CJIOBECHBbIE, CHMBOJIMUYECKHE, Trpaduueckue, BHOCUT BKJIaJd B (QopMHpoOBaHUE
MPEJCTABICHUI O POJIM MATEMATUKHU B PA3BUTUM LIUBUIIU3AIUN U KYJIbTYPBI.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMYy TUIaHy B 7-9 Kiaccax wu3ydaeTcs YYEOHBIM Kypc
«Anre0Opa», KOTOPBIA BKIIOYACT CIEAYIOUINE OCHOBHBIC pa3/eiibl COJEPIKaHUSA:
«Uucnma ®  BBIUMCICHUS», «ANTEOpandecKkue BBIpAXKCHUSN», «YPaBHCHUS W
HEPABEHCTBA», « DYHKITHI.

VY4eOHbIN MIaH Ha U3ydeHHE anreOpbl B 7-9 kimaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJNIETIO0 B TEUCHHME KAXKIOTO roja oOy4deHUs, BCEro 3a TpH Tojia
00yueHnust — He MeHee 306 yueOHbBIX 4acoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (I1O TOAAM OBYUEHUA)
7 KIIACC

Yucsa 1 BIYMCICHUSA

Hpobu OOBIKHOBEHHBIE W JECATUYHBIEC, MEPEXOo] OT OIHON (OpMBI 3amUCU
npobeit k gpyroi. IloHaTwe palMOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
YOOPAIOYMBAHUE  PALMOHAIBHBIX  Yucel.  Apu(METHYECKHEe  JEUCTBUS  C
palMOHAIBHBIMUA 4YMCIIaMU. PenieHue 3ajad U3 peajbHOM MPAaKTHUKUM HAa 4acTH, Ha
TpoOu.

CreneHb C HaTypaJibHbIM IIOKa3aTeJeM: OIpelesieHue, Mpeodpa3oBaHUe
BBIpaXEHUI HA OCHOBE ONPEIEIICHUS], 3aIUCh OOJIBIINX YUCEIL.

[IpoueHTsl, 3anKuch NPOLEHTOB B BUE ApoOU U IpoOU B BUE NMPOLEHTOB. Tpu
OCHOBHBIE 33/1a4¥ Ha MPOLEHTHI, PELICHUE 3a7a4 U3 PeajbHOM MPAKTUKU.

IIpumeHeHne NPU3HAKOB  JIEITMMOCTH, pa3JIOKEHUE Ha  MHOMKUTEIU
HATypaJIbHBIX YUCEN.

PeanbHple  3aBUCHMMOCTM, B TOM  4YHcile TpsMas W oOpaTHas
MPONOPIUOHAIBHOCTH.

AJire0OpanyvecKkue BbIPaKeHUs!

[lepeMeHHBIE, YMCIOBOE 3HAYECHHME BBIPAXKECHUS C INEpEMEHHOM. [[omycTumblie
3HaUYEHUs MepeMeHHbIX. [IpencTaBneHne 3aBUCMMOCTH MEXY BEIMYMHAMHU B BUJE
(dbopmybl. Beraucienus o Gpopmysnam.

[Ipeobpa3zoBaHne OyKBEHHBIX BBIPAKEHH, TOXKIECTBEHHO PaBHbIE BhIPAXKEHUS,
npaBuja MpeoOpa3oBaHUs CyMM W MPOU3BENCHHN, IpaBUjla PACKPBITHS CKOOOK U
NPUBEIEHUS [TOI0OHBIX CIIaraeMbIX.



CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIEM.

OpnHounensl 1 MHOrowieHsl. CreneHb MHorowieHa. CioKe€HHE, BbIYUTAHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHMA: KBaIpaT CyMMBI U
KBazpaT pasHocTd. DopMmyisia pa3HOCTH KBagpaTOB. PasiokeHrne MHOIOYJIEHOB Ha
MHOKUTEJIH.

YpaBHeHust

VYpaBHeHHE, KOpPEHb YpaBHEHHUS, IpaBUjia MpeoOpa3oBaHUs ypaBHEHMS,
PAaBHOCHJIBHOCTb YPaBHEHUH.

JIuHelHOE ypaBHEHME C OJHOM IIEPEMEHHOW, YHCIO KOpPHEW JIMHEMHOTO
YPaBHEHMS, PELICHUE JTUHEUHBIX ypaBHEHNU. COCTABIEHHE YPABHEHUM IO YCIOBHIO
3amaun. Pemenue TeKCTOBBIX 3a1a4 ¢ MIOMOLIBIO YPaBHEHU.

*JIuHeiHOE ypaBHEHHE C ABYMs TIEPEMEHHBIMU K ero rpaduk . Cucrema JIByX
JUHEWHBIX YPAaBHEHHWW C JBYyMs IIEpEMEHHbIMU. PelieHne CHCTeM YpaBHEHUU
CHocoO0M MOJCTaHOBKU. [IpuMepsl peleHus: TEKCTOBBIX 33/1a4 C MOMOIIBIO CUCTEM
YPaBHEHUH.

DOyHKIMHA

Koopannara Toukn Ha npsMoin. UucinoBble NpoMexyTKU. PaccTosgHue mexay
JBYMSI TOUYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyromnpHas cucrema koopauHat, ocu Ox u (Oy. AlGciucca U opAvHATA
TOYKM Ha KOOPAMHATHOW muiockocTH. [Ipumepsl rpadukoB, 3aiaHHBIX (OpMYJIaMU.
Yrenue rpauKoB pealibHbIX 3aBUCUMOCTEM.

[Honsitue pynkumu. I'paduk ¢pynkimu. CoiictBa pyHkuuil. JIuneiinas QyHkus,
e€ rpadux. I'papuk dynknum y = kx + b. *I'paduueckoe pernieHne TUHEHHBIX
YpaBHEHUH U CUCTEM JIMHEUHBIX YpaBHEHUN ™.

8 KJIACC

Yuciia 1 BBIYMCTICHUS

KBagpatueiii kopeHb u3 uucina. *llonstue 00 uppalMOHATBHOM YHCIIE.
JecsaTuunble TpUOIMKEHUST UppalMOHANBHBIX uncen ™. CBoilcTBa apupmeTHdecKux
KBaJPATHBIX KOPHEHN M UX MPUMEHEHHE K MPEe0OPa30BaAHUIO YHCIOBBIX BBIPAKEHUN U
BBIUMCIICHUSM. *J[eliCTBUTENbHBIC Ynca ™,

CreneHb ¢ HenbIM Ioka3areneM 1 e€ cporictea. CTaHAapTHAS 3alUCh YHACIA.

AJire0panyvecKue BbIPAKEHUSI

KBaapaTHbI TPEXWIEH; Pa3I0KEHUE KBAAPATHOIO TPEXUIIEHA HA MHOKUATEIIH.

AnreOpandeckas 1poOb. (OCHOBHOE CBOMCTBO airedpandeckoil JpoOu.
CrnoxeHue, BBIUMTAHUE, yMHOXKEHHE, JeJIeHHe  aJreOpandeckux JapoOei.
PannonanbHble BbIpaKE€HUS U UX TPeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHHe, opMyra KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHUl, CBOAAIIMXCS K JIMHEWHBIM U KBaJpaTHbIM. [IpocTeitime
JIPOOHO-pAIOHANIbHBIE YPABHEHMSI.

*'paduueckas uHTEpHIpEeTAIIMS YPAaBHEHUIN C ABYMS IEPEMEHHBIMU U CHCTEM

2 32[6(3}: u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIaHEC. Hez[aror
CaMOCTOATCIIbHO OIIPEACIIACT 00BeEM n3y4acMoOro mMarcpuajia.



JUHEHWHBIX ypaBHEHWN ¢ AByMmsi nepeMeHHbiMU ™. [lpumepbl perneHuss cucrem
HEJIMHENHBIX YPaBHEHU C IBYMs [IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3aj1a4 alre0panyeckum crocoooMm.

HucnoBble HEpAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
CucTteMbl JINHEHHBIX HEPABEHCTB C OJIHOM MTEPEMEHHOM.

DOyHKUNHA

[Tonsitue pynkuuu. OOJACTh ONPEAEIECHHS U MHOKECTBO 3HaYEHUN (YHKLIHU.
CnocoObl 3a1aHus PyHKIUH.

I'padpux ¢dynkuun. Yrenune cBoiicTB QyHKuuu mno e€ rpaduky. IIpumepsr
rpad@ukoB GyHKIHMA, OTPAKAIOIIUX PEATbHBIE IPOLECCHI.

OyHKIMY, ONKUCHIBAIOIIME MPSIMYH0 U OOpaTHYH MPONOPIHUOHAIBHBIE

3aBUCUMOCTH, HMX Tpadukd. PyHKimu y = x%, y = x°, y = X, yp= —-.

*['paduueckoe pereHue ypaBHEHUM U CUCTEM YpaBHEHUN .

9 KUIIACC

Yucaa v BIYUCICHUSA

PanmonaneHple ymcna, *MppaluMOHATbHBIE YHCIA, KOHEUHbIE U OECKOHEUYHBIE
JecsITUUHbIe poOu. MHOXKECTBO JEUCTBUTENbHBIX YMCEN; ACHCTBUTEIbHBIE YHUCIIA
KaKk OECKOHEUYHbIe JeCITHUHbIE ApoOu. B3aMHO OJJHO3HAUYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTEIJIBHBIX YUCET U KOOPIUHATHON MPSIMOM.

CpaBHeHHME  JACHCTBUTENBHBIX  4HcCeN, apuMeTUYecKHe JCHCTBUS C
JNENUCTBUTEIbHBIMU YHUCTIAMU *,

Pa3mepsl OOBEKTOB OKPY)KAIOMIETO0 MHpPA, JJIMUTEIBHOCTh IPOLIECCOB B
OKPY’KAIOIEM MUDE.

[TpubnnkEHHOE 3HAYEHHUE BEJIMYMHBI, TOUHOCTh NMpuONMkeHusd. OKpyriieHue
yucen. [Ipukuaka u oneHka pe3ynbTaTOB BIYMCICHUN.

YpaBHeHHs U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIIMXCA K IUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHEHHM, CBOASIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHenue. *[IpumMepnl pelieHus ypaBHEHHM TpEThell U YETBEPTOM
CTETeHEeH pa3ioKEeHUEM Ha MHOKUTENH *,

Pemenue apoOHO-palimOHAIbHBIX YPaBHEHUM.

Pelenne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOI0M.

VYpaBHeHUE C ByMs IMEpEMEHHbIMU M ero rpaduk. Pemenue cucrem aByx
JMHEWHBIX YPAaBHEHUU C IBYMs NEpEMEHHBIMU. PerieHue cucTteM NByX ypaBHEHUH,
OIHO U3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpol creneHu. ['padpuueckas
MHTEPIIPETALNs CUCTEMBI YPABHEHU C IBYMS IEPEMEHHBIMH.

Petienne TEKCTOBBIX 3a/1a4 aNreOpanvyecKuM CrocoOoM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne JHMHENHBIX HEPABEHCTB C OAHOW INEepeMEHHOM. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOWM IiepemMeHHOW. KBanparHele HepaBeHCTBa.
I'padnyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs



MepeMEHHBIMHU.

DyHKUNHA

KBagpatuunas ¢dynkuus, e€ rpadbuxk u cBoictBa. [lapabona, KoopauHATHI
BEPIIUHBI 11apadoIIbl, OCh CHMMETPHUH MapaloIbl.

I'paduku (GyHKIHIA: y = kx, y = kx + b, y = x2
y =+ ,y = —H UX CBOWCTBa.

YucnoBble M0CJIe10BATEILHOCTH U MPOrPecCuH

[ToHsiTHe 4YKCIIOBOM MOCHEAOBATEIBHOCTU. 3aJaHUE MOCJIEA0BATEIbHOCTH
peKyppeHTHOM hopMyIoi u popmMyioi #-ro ujieHa.

Apubdmernueckass u reoMmerpuyeckas mnporpeccuu. Dopmynbl n-To uieHa
apu(pMETUIECKON 1 T€OMETPUIECKON MPOTPECCUil, CYMMBI TIEPBBIX 71 YJICHOB.

*N3o0paxeHne YIECHOB apUPMETHUECKONM M TEOMETPUUYECKOW MPOrpecCHid
TOYKAMU HAa KOOPJAWHATHOW IIJIOCKOCTH. JIMHEWHBIA W SKCHOHCHIUAIBHBIM POCT.
Cno>xHbI€ TTPOLICHTHI *,

IIJTAHWAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJILHOM PABOYEM ITPOTPAMMEBI KYPCA «AJITEBPA»

OcBoenune yudeOHOro kypca «Anrebpa» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JIOJDKHO OO€CreuuBaTh JOCTHKEHHME CIEAYIOLUUX IPEAMETHBIX
00pa30oBaTEIbHBIX PE3YIHTATOB:

7 KIIACC

Yuca 1 BIYMCICHUSA

BrImmotHITE, coueTass yCTHBIE W THCHMEHHBIC TPUEMBI, apupMeTHIeCKue
JEUCTBUS C PaIMOHAILHBIMU YHCIIAMH.

HaxonuTh 3HaYeHWs YHCIIOBBIX BBIPAKCHHH, TMPUMEHATH pPa3HOOOpa3HbIE
CrOCOObI M TPUEMBI BBIYUCIICHHS 3HAYCHWH APOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIE U JECATUYHBIC JPOOH.

[lepexomuTh OT OmHON (OpPMBI 3amUCH YHCEN K JpYyrod (MpeoOpa3oBHIBATH
JECATUUHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTU B OECKOHEYHYIO IECSITUYHYIO IpoOb). CpaBHUBATH U
YIOPSIOYMBAThH PAIIMOHATLHBIC YKCTIA.

OKpyrisTh yucia.

BpInonHATH MPUKUIKY M OLIEHKY PE3YJIbTaTa BBIYMCICHUM, OLUECHKY 3HAUYCHUU
YHUCJIOBBIX BBIPAKEHUH.

BBITTONHATE JIEHCTBHSI CO CTETEHSAMH C HaTypajdbHBIMHM ITOKa3aTelsIMu  (C
OTIOPOM Ha CMPaBOUYHYIO0 UH(GOPMALIUIO).

[IpuMeHsTh MPU3HAKK JEITUMOCTH, PA3I0KCHUE Ha MHOKUTEIN HATYPaTbHBIX
quces.

Pematp mpocrelimuie MNpakTUKO-OPHEHTUPOBAHHBIC 3a/a4yH, CBs3aHHBIC C
OTHOIICHWEM  BEJHMYWH,  MPOMOPIHOHAIBHOCTBIO  BEJIWYWH,  IPOICHTAMH,
MHTEPIIPETUPOBATH PE3YJIbTAThl PEIICHUS 33734 ¢ YYETOM OTpaHWYCHHH, CBSI3aHHBIX
CO CBOMCTBaMH PacCMaTPUBAEMbBIX OOBEKTOB.



AJire0panvecKkue BbIPaKeHUsI

OpueHTHUpOBaThCSI B TOHATHSIX M ONEpUPOBaTh Ha 0a30BOM YpPOBHE
anredpandecko TEPMUHOJIOTHEN 1 CUMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKEHUW TPU 3aJaHHBIX 3HAYEHUSIX
IIEPEMEHHBIX.

BrInonHATh peoOpa3oBaHust 11700 BRIPAXKEHUSI B MHOTOUJIEH TTPUBEIACHUEM
MOI00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BBINONHAT, yMHOXKEHHME OJIHOWIEHa Ha MHOTOWIEH M MHOIro4leHa Ha
MHOTOWIEH, NPUMEHTh (DOPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH (C OMOpoit
Ha CIPaBOYHYIO0 UHGOPMAIIHUIO).

OcylecTBIATh PA3l0KEHUE MHOTOYJIEHOB HAa MHOXUTEIU C T[OMOIIbIO
BBIHECEHUS 32 CKOOKHM OOIIEr0 MHOXKHTENS, TPYNIUPOBKU ClIaraéMbIX, MPUMEHEHUS
(hopmyJst COKpal€éHHOr0 YMHOXKEHUS (C OMOPOi Ha CIIPaBOYHYIO MH(POPMAITHIO).

[TpumensTh npeoOpa3oBaHsl MHOTOWICHOB JIJIsl PEIICHUS] Pa3IMYHbIX 3a7a49 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MTPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypAIbHBIMHU IIOKa3aTEIAMU IS
npeoOpa3oBaHUs BBIPAXKEHUH (C OMOPOM HA CIIPABOUYHYIO HH(OPMAIIHIO).

YpaBHeHus U HEPABEHCTBA

Pemare nMHEHHBIE YpaBHEHHMS C OJHOW NEPEMEHHOM, IMPUMEHAS IIpaBUia
nepexoja OT KCXOAHOTO YPaBHEHHUSI K paBHOCWIbHOMY eMy. [IpoBepsiTh, siBAsieTCSs U
YHUCJIO KOPHEM YPAaBHEHHSI.

Nmetp mpencraBieHue O rpaUyeckux METOJaX NP PEIICHUH JIMHEHMHBIX
YPaBHEHHM U UX CHUCTEM.

[logOupaTe npuUMEpbl Nap YHUCEN, SBISAIOMIMXCA PEIICHHEM JIMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHON TIOCKOCTH rpaduK JTUHEHHOTO YPABHEHUS C JABYMsI
MEePEMEHHBIMU; TIOJB3YACHh TpadUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHUS.

Pemats cucteMsl BYX JUHEWHBIX YPABHEHHUM C ABYMS MEPEMEHHBIMU, B TOM
yuce rpagudecku (C onopo Ha aIrOpUTM YIEOHBIX TEUCTBUIN).

CocraBnsaTh (1MOCI€ COBMECTHOTO aHallM3a) W peliaTh JUHEHHOE ypaBHEHUE
WM CUCTEMY JIMHEHHBIX YpPaBHEHUM MO YCJIOBUIO 33Ja4d, MHTEPHPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MMOJTYUYEHHBIN pe3ysbTarT.

Koopaunarel u rpaguxu. @yHKkuuu

N3o0paxkaTh HA KOOPAWHATHOM MPSMOM TOUKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTPE3KH, MHTEPBaJbl; 3alHCHIBATh YUCIOBBIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKE.

OTtMeyaTh B KOOPAMHATHOW MJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAUHATaM;
CTpouTh Trpaduku TMHEHHBIX GyHKIMA. CTpouTh rpaduk pyHkunu y = kx + b.

OnuceiBaTh € NOMOUIBIO (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH  MEX]Y
BEJIMYMHAMU (110 aJITOPUTMY Y4YEOHBIX JEMCTBHII): CKOPOCTh, BPEMsl, PACCTOSHHUE;
1I€Ha, KOJIMYECTBO, CTOMMOCTD; TPOU3BOUTENIHOCTD, BpEMSs, 00bEM PabOTHI.

Haxonutb 3HaueHne PyHKITMU 10 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnocoO® MpeaCTaBlIeHUsS W aHamu3a WHOOpMAaIuy;
W3BJICKATh U UHTEPIPETHPOBATH MHGOPMAIINIO U3 TPA(QUKOB peaTbHBIX MPOIECCOB U
3aBUCUMOCTEMN.



8 KJIACC

Yucsia 1 BIYMCICHUSA

Hcnonb30BaTh HaydallbHBIE MPEACTABICHUS O MHOXECTBE JIE€MCTBUTEIbHBIX
YUCeN IS CPpaBHEHUS, OKPYTJICHUS U BBIUUCICHUMN; M300paxaTh JEHCTBUTEIHHBIC
Yyycila TOYKaMU Ha KOOPAMHATHOM IIPSMOM.

[IpumeHsATh TOHSATHE apU(PMETHYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHM, HCIIOJIb3Ysl MPU HEOOXOJAMMOCTH KaJbKYJSTOP; BBITIOJHSTH
mpocTelime TpeoOpa3oBaHUs BBIPAXKEHHUM, COJEp)KalUX KBaJpaTHbIe KOPHH,
HCIOJIb3Ysl CBOMCTBA KOPHEM.

Ucnonb3oBaTh 3amucy OOJBIIMX W MaJbIX YUCEN C MOMOIIbIO JECATHUUYHBIX
npoOeii u crenenelt yucna 10.

AJire0OpanvecKkue BbIPaKeHUs!

[IpumeHAT, TOHATHE CTENEHM C LEIbIM  TOKA3aTeNeM, BBINOJHATh
npeoOpa30BaHus BBIPAKEHUM, COJEpKAIIUX CTENEeHH C LEeJbIM I[oKa3aTeneMm (cC
MCIIOJIb30BAaHUEM CIIPABOYHOM MH(MOPMAIUN).

BBITIONHATE HECOXKHBIE TOXIECTBEHHBIE TPEOOpa3oBaHUs pPalMOHATBHBIX
BBIPOKEHUI HAa OCHOBE MpaBWJI JIEUCTBHM HaJ, MHOTOUYJIEHAMU U alreOpanyecKUMHU
TpoOsIMuU.

PacknanpiBaTh KBaJIpaTHBIA TPEXWICH HA MHOKUTEIIH.

[IpumensTh mpeodpa3oBaHUsl BHIPAKEHHUM I PEIICHUs Pa3IMYHBIX 3a7a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEATbHON MTPAKTHKHU.

YpaBHeHus U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOJIb30BAHUEM CIIPABOYHOMN
uH(popMaIMu) U pallMOHANIbHBIE YpaBHEHHS, CBOJSINIMECS K HUM, CHCTEMBI JBYX
YPaBHEHH C ABYMSI IEPEMEHHBIMH.

[IpoBOaMTE MpOCTEHIINE HMCCIENOBAHUS YPABHEHUN M CHCTEM YpPABHEHHU, B
TOM YHUCJIe ¢ TPUMEHEeHHEM IpaduuecKux MpeAcTaBleHu (YyCTaHaBIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMa YPAaBHEHHMH pEUIeHUs, €CIM MMEET, TO CKOJbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUH.

[lepexoauTh OT ciIOBECHON (GOPMYIMPOBKM 3a1ayud K €€ anreOpandyeckoi
MOJIEJIM C T[OMOIIBIO COCTaBJIICHUS YPaBHECHUS WJIA CHUCTEMbl YPAaBHEHHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIYYECHHBIN PE3YJIbTar.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB UJII CPABHEHHUS], OLICHKH; PEIIATh
JUHEWHBIC HEPABEHCTBA C OJIHOM MEPEMEHHOM M MX CHCTEMBI; JaBaTh rpad)MuecKyro
WJUTIOCTPALMI0 MHOXKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA

OnepupoBath Ha 0a30BOM YpoBHE (YHKIIMOHAJIBHBIE TOHATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYEHHUS); ONPENENATh 3HaueHHE (YHKIUU 10
3HAQYEHUIO apryMEHTA; ONpeesaTh CBOMCTBA (DYHKIMU 110 €€ Tpaduky.

Ctpouthb TpaduKu dIeMEHTapHbIX QYHKIWN BUAa , Yy = X2, y =x°, y =+

y = — ; OIKCHIBaTh CBOMCTBAa uYuCIOBOW ¢GyHKIMM T0 €€ rpaduky (mpu

HEO0OXOAMMOCTHU C HAIPABJISAIONIEH TOMOIIBIO).



9 KJIACC

Yucsia 1 BIYMCICHUSA

CpaBHMBATh ¥ YyHOPSAOUYNBATH PAIMOHAIBHBIE U UPPALIMOHAIBHBIC YUCIIA.

BoinonusaTs apudmernueckue 1eUCTBUS ¢ pallMOHATBLHBIMU YMCIaMU, cOYeTast
YCTHBIE W NUCBMEHHBIE TNPUEMBI, BBINOJHATh BBIYHCICHUS C HUPPALMOHAIBHBIMU
YU CIIaMHU.

Haxonute 3HaueHUs CTENEHEN C NEIbIMUA NTOKA3ATENSIMA U KOPHEW; BBIUYUCIISITH
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyrJisiTh  ACHCTBUTENIbHBIE YHWCIA, BBINOJHATh NPUKHUAKY pe3yJibTara
BBIUKCJICHU, OLICHKY YHCIJIOBBIX BBIPAXKEHUM.

YpaBHeHUS U HEPABEHCTBA

Pemiars nuHelHbIE M KBAJpaTHBIE YPABHEHMUS], YPABHEHHUS, CBOMSIIMECS K HUM,
MpocTerIe JpoOHO-pALIMOHATIBHBIE YPaBHEHUSL.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHWHBIX YPABHEHHU C JBYMs
MEPEMEHHBIMU W CHCTEMBI JIByX YPaBHEHHU, B KOTOPBIX OJHO YpPAaBHEHUE HE
SBJISIETCS IMHEWHBIM (TI0 BU3yaJIbHOU OTIOpE).

Pemare mpocTeiiie TEKCTOBBIE 3aJauyd  aireOpanvyeckuMm CrocoooM ¢
MOMOILBI0 COCTABJICHHUS YPAaBHECHUSI WJIM CHUCTEMBI JBYX YPaBHECHUH C JByMS
[IEPEMEHHBIMU.

IIpoBoauTe mpocTenmmMe UCCIEAOBAHUS YPAaBHEHUM U CUCTEM ypaBHEHUU, B
TOM YHCJI€ C MPUMEHEHHEM TparuecKkux npeacTaBieHuil (yCTaHaBIMBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMAa YPaBHEHUN PEIICHHUs], €CITU UMEET, TO CKOJIBKO, U TIp.).

Pemates nuHEWHBIE HEpPaBEHCTBA, KBAJApPAaTHbIE HEPABEHCTBA; H300pakaTh
pEILICHUE HEPAaBEHCTB HA YKCIOBOM NPSMOW, 3aIMCBHIBATH PELICHUE C MOMOIIBIO
CHMBOJIOB.

PemaTe cucrembl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJ[paTHOE HEPABEHCTBO; U300paKaTh PEIICHUE CUCTEMbI HEPABEHCTB HA YMCIOBOM
MPSAMOM, 3aIUCHIBaTh PEIICHUE C TTOMOIIBI) CUMBOJIOB.

Hcnonb30BaTh HEPAaBEHCTBA IPU PELICHUU PA3JIMYHbBIX 3a7a4.

DOyHKIUU

Pacnio3naBaTh (QyHKIIMM H3yYEeHHBIX BHJOB. lloKka3piBaThb CXEMaTHYECKU
pacoyioKeHUE Ha KOOPJMHATHON IIOCKOCTH TpaduKoB (QYHKIMWA BHAA: )y = kx,

y=kx+b,,y=ax* + bx +c,y=x’,y = i/ , y =— B 3aBUCHUMOCTH OT 3HAYEHUI

KO3((PHUIIMEHTOB; ONMKUCHIBATH CBOMCTBA (PYHKIUH.

Crpouth M M300pa’kaTh CXEMATHYECKU TI'pa@UKA KBaJAPATUUHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKUIUN MO UX TpaduKam.

Pacno3naBaTh KBapaTHuHyr0 (QYHKIUIO N0 (opMyse, TPUBOAUTH MPHUMEPHI
KBaJAPaTUYHBIX (DYHKIMI U3 peaibHOM XKU3HU, (PU3UKH, TEOMETPUU.

YucioBble MOCIEI0BATEIbHOCTH U MIPOrPecCcHm

Pacno3naBaTh apu(pMeTHUECKYI0 U TEOMETPUUYECKYIO TPOTPECCUH MPU Pa3HBIX
crioco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHUS €  HCNOJNb30BaHMEM (OpMys n-TO  4ieHa



apu(pMETUYECKON M TEOMETPUUYECKON MPOTrpeccrid, CyMMbl TEPBBIX 7 UIECHOB (C
OTIOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO).

Pemate 3amaum, CBS3aHHBIE C YKCIOBBIMHM IOCIEIOBATEIbHOCTIMH, B TOM
quclie 3a7aud W3 PEATbHOW >KM3HMU (C MCIOJB30BAHHUEM KaJIbKYJISTOpA, HMU(PPOBBIX
TEXHOJIOTHH).

GOEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KITACCHI
Hean u3yuyeHus y4e0HOro Kypca

O6mwme uenu wu3ydeHus ydeOHoro kypca «['eomerpus» mnperncraBieHbl B
ITOOIT OOO. OnHu 3akaroyYaroTCs, MPEKIEC BCErO B TOM, YTO HA YPOKaX r€OMETpUU
OOy4JaroIuiicss y4UTCSI TPOBOJUTH  JOKA3aTENbHBIE PACCYXKICHUS, CTPOUTH
JOTUYECKNE YMO3AKJIIOUYEHUsA, JO0Ka3blBaTh WCTHUHHBIE YTBEPKIEHUS U CTPOUTH
KOHTPIIPUMEPBI K JIOXKHBIM, TPOBOJHUTH PACCYKICHUS «OT MPOTHUBHOr0», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (popMynupoBaTh OOpaTHBIE yTBepxkaAeHHSI. B oOydeHuu
YMEHHUIO PAaCCYXJIaTh COCTOMT BAXXHO€ BOCIHUTATEIIBHOE 3HAYCHUE W3YYEHUS
r€OMETPHUH, TPUCYIIEC UMEHHO OT€UYECTBEHHONM MAaTEMATHUYECKOM IIKOJIE.

BTopoil 1enp0 W3ydeHUs TEOMETPUU SBISIETCA MCIIOIB30BAaHUE €€ Kak
MHCTPYMEHTA TPU PEHIEHWH KaK MaTeMaTUYeCKuX, TaK W NPaKTHUYECKUX 3ajiad,
BCTPEYAIOIIMXCS B  PEAIbHOM  KU3HU. IDTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIUTEIbHAS. JIUHUS B M3YYEHUM TEOMETpUM B I1iKoje. [[ns 3Toro ydurtento
PEKOMEHAYETCS noaoupaTh 3a7a4u MPAKTAYECKOTO Xapakrepa s
paccMaTpUBaEeMbIX TE€M, YYUTh OOYYaOIIMXCS CTPOUTh MAaTeMaTHYECKHE MOJIENU
peanbHbIX JKU3HEHHBIX CHUTyallud, MPOBOAUTH BBIUKUCICHHUS W  OLICHHUBATh
aJIeKBaTHOCTh IMIOJYYEHHOro pe3ynbTaTa. KpaiiHe BaXHO NOAYEPKUBATH CBS3U
F€OMETPUU C JAPYTUMHU MpPEAMETaMH, MOTHBHUPOBATH HCIIOJIb30BaTh OMPEACICHUS
T€OMETPUYECKUX (UTYpP U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHUE MOTYyUYECHHBIX
yMEHUH B PU3MKE U TEXHHUKE. ITU CBSI3U HauboJiee SpKO BUIHBI B TeMax «BeKTophy,
«Tpuronomerpruueckue cooTHomeHUs», «Merox koopauHat» u «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TUIaHy B 7-9 Kiaccax wu3ydaeTcs YYEOHBIM Kypc
«I"'eomeTpus», KOTOPBIA BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3liebl COAEP)KAHUS:
«"'eoMetrpuueckue Gurypel U HUX CBOMCTBa», «VI3MepeHHE T€OMETPUUECKUX
BEIIMYMH», a Takxke «JlekapToBbl -KOOpAMHATHI Ha IUIOCKOCTHY», «BekTopb»,
«JIBmxenus miockoct» U «IIpeodpazoBanust mogo0us.

VY4eOHbIll MIIaH NpeaycMaTpUBAET W3YyYEHUE IeOMETPUM Ha 0a30BOM YPOBHE,
UCXolld M3 He MeHee 68 yueOHbIX 4YacoB B Y4e€OHOM TOJy, BCEro 3a TpU roja
o0yueHust — He MeHee 204 yacos.



COJEP)XAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IO TOJAM
OBYUEHUST)

7 KIIACC

HavanpHble noHsTusa reomerpun. Touka, npsimas, OTPE30K, Jyd. Yrou. Buubl
yriioB. BeprukaneHble W cMexHBIE yribl.  buccektpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapaiienbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

*CuMMmerpuuHble  Gurypsl. OCHOBHBIE CBOMCTBA OCEBOW CHMMETPUU ™.
[IprMepbl CHMMETPUH B OKPYKAIOIIEM MHUDE.

*OCHOBHBIE TOCTPOEHUS C TOMOIIBIO LIUPKYJIS U JIMHEUKH *.

TpeyroJyibHUK. BricoTa,  menuana, ouccekTpuca, UX  CBOWCTBA.
PaBHOOEIpEHHBIN U PABHOCTOPOHHUI TpEyTroIbHUKH. HepaBeHCTBO TpeyroJibHHUKA.

CBoiicTBa U NMPU3HAKU PaBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJILHUKOB.

CBoiicTBa M IPU3HAKU NapaJUIeNbHBIX NpsAMbIX. CymMMa yrioB TPEYroJIbHHKA.
Breminue yribsl TpeyroiabHuKa.

[IpsmMoyrosibHbIM ~ TpeyroapbHUK. (CBOMCTBO MEOWAHBl  MPSIMOYTOJIBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K THNOTeHy3e. [Ipu3Haku paBeHCTBa MPAMOYTOJIBHBIX
TPEYTOJIBbHUKOB. [IpSMOYTONIBHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBeHcTBa B reomerpuu: *HEpaBEHCTBO TPEYroJIbHUKA™®, HEPAaBEHCTBO O
JUIMHE JIOMaHO#, TeopeMa O OOJbplIeM yrie U OOJbLIEH CTOPOHE TPEYroJIbHHKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*Teomerpuueckoe wmecto TOueK.™ buccekrpuca yria W CepeaUHHBIN
MEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTh W Kpyr, XopAa U JAuaMeTp, HX CBOMcTBa. B3anmHoe
pacCIIOIOKEHUE OKPYKHOCTH M IpsAMou. KacarenbHas U cexkylas K OKPYXXKHOCTH.
Okpy>XHOCTb, BIIMCaHHas B yroi. BnucaHHas © omNMCaHHas OKPYXHOCTH
TPEyTOJIbHUKA.

8 KUIACC

YeteipéxyronpHuku. [lapamnenorpamm, ero npusHaku U cBoucTBa. YacTHbIe
Clly4au TMapajuieorpaMMoB (MPSMOYTOJbHUK, pOMO, KBaApar), WUX MPU3HAKU H
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnus, €€ CBOWCTBA U IPHU3HAKH.
[IpssmoyroJsibHas Tpanenus.

*Meron yaBoeHusi Meauansbl. LleHTpanbHas cuMMeTpusl.

Teopema Paneca u TeopemMa 0 MPONOPUUOHAIBHBIX OTpe3kax. CpeaHne TUHUN
TPEyTroJbHUKA U Tpaneunu. LIeHTp Mmacc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, Ko3(dduuueHnt mnomodusa. IlpusHaku mnogo0us
TpeyroibHUKOB*. [IpuMenenre noaoOus npu peleHny NpakTUYeCKUX 3a/1ay.

CpoiictBa miomaned reomerpuyeckux ¢uryp. Dopmynbl g IIIOLIATA
TpPEYroJibHUKA, NapajenorpamMma, pomoba u Tpaneuud. OTHOLIEHUE IJIOLANeH
MOoA0OHBIX (UTYP.

3 32[6(3}: u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIaHEC. Hez[aror
CaMOCTOATCIIbHO OIIPEACIIACT 00BeEM n3y4acMoOro mMarcpuajia.



Bpruncnenue mmomane TpEeyroJibHUKOB M MHOIOYTOJBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/ad.

CuHyc, KOCHHYC, TAaHI€HC OCTPOro yrila NPsIMOYTrOJIbHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHoMeTpruyeckne (PyHKIIMU YTIIOB
B 30°, 45° u 60°.

Briucannbie ¥ LIEHTpaJIbHBIC YTJIbI, YTOJI MEXY KacaTeIbHOW U XOPAOU. YTJIbI
MEXJy XOpAaMu U CeKylMMH. BriucaHHbBIE W ONMUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anmHoe pacnonoxenue IByX okpykHocte. Kacanme okpyxHocteid. OOuiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHrenc yramoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS.

Pemenne tpeyrosbHUKOB. TeopeMa KOCHHYCOB M T€OpEMa CHHYCOB. Pemienue
MIPaKTUYECKUX 33]1a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*[IpeobpazoBanue moaobus. [logodre cOOTBETCTBEHHBIX AIEMEHTOB.

Teopema 0 NpOU3BEIEHUH OTPE3KOB XOP, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB
CEeKYILUX, TEOpEeMa O KBaJipaTe KacaTeIbHOM *.

Bektop, gnuHa  (MOXIyNlb) — BEKTOpa,  COHAIIPABJICHHbIE  BEKTOPHI,
IIPOTHUBOIIOJNOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpallMd HaJx BekTopaMH. PasznokeHue BekTOopa IO JABYM
HEKOJUIMHEeapHbIM BekTtopaMm. KoopannHatel Bekropa. CKalsipHOE NPOU3BENCHHE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXOKIAEHUS JJIMH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH. *YpaBHEHHS IPSAMOM* U OKPY>KHOCTH
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEH W MpsAMbIX. MeTol KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[MHa OKpyxHOCTH. ['pagycHas u paguaHHas
Mepa yIJa, BBIYMCIEHHUE [UJIMH JyrI OKpykHOCcTeu. I[lmomane kpyra, cekropa,
CErMEHTA.

*J|BU>KEHUS TIJIOCKOCTH W BHYTPEHHHE CUMMETpuUu Guryp (dJIeMeHTapHbIe
npeacrasienus). [lapannensusiii nepenoc. [lopopot™,

IIJTAHWAPYEMBIE ITPEJIMETHBLIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJILHON PABOYE ITPOT'PAMMEI KYPCA «T'EOMETPUS» (TTO
I'OIAM OBYYEHHA)

OcBoenue yweOHOro kypca «['‘eomeTpus»» Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl JOHKHO OOecnedyuBaTh JOCTHXKEHHE CIEIYIOUUX MpPEeIMETHBIX
00pa30BaTENbHBIX PE3YIIHTATOR:



7 KIIACC

Pacno3naBaTh M3ydeHHBIE TeOMETpUUECKUEe (PUTYPBI, ONPEIETIATh X B3AaUMHOE
pacrojioKeHue, u300paxkaTb reoMeTpuueckue (PUryphl; BBINOIHSATH YEPTEKU IO
YCIIOBHIO 3a/iaun. MI3MepATh JTMHEMHBIE W YTJIOBbIE BEIMYMHBI. Pemiate 3amaund Ha
BBIUKCJICHUE JIJIMH OTPE3KOB Y BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEWMHBIX M YIJIOBBIX BEJIWYHMH NPEAMETOB B
peaqbHOM >KHU3HU, Pa3sMEpPOB MPUPOAHBIX OO0BEKTOB. Paznuuarh pasMmepbl 3THUX
00BEKTOB IO MOPSIAKY BEJIUUUHBI.

CtpouTh 4YepTeXHW K TEOMETPHYECKUM 3aj7adyaM (C HCIOJb30BAaHHEM
CMBICJIOBOH OTOPBI: HABOISAIIME BOMPOCHI H/WJIA alTOPUTMA YUEeOHBIX JEHCTBUI).

[Tonb30BaThCsl MOpPU3HAKAMHA  PABEHCTBA  TPEYrOJIbHUKOB, HCIIOJIb30BATh
MIPU3HAKKA M CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB IIPH PEIICHHUH 3a]1a4.

[IpoBoUTH NOKA3aTEIBCTBA HECIOKHBIX T€OMETPUUYECKUX TEOPEM.

ITonb3oBaThCs TpU3HAKAMH PABEHCTBA TMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM MEJIMAHBI, TPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJILHOTO TPEYTOJIbHUKA, B
pelIeHUH TEeOMETPUUYECKUX 3ajlad (C HCMOJb30BAaHUEM 3PUTEIBLHOM HArJsTHOCTH
u/unu BepOATbHOM OTOPHI).

OnpenensTe napamuiebHOCTh TPSMBIX C TTOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
¢ HUMHU cekymas. Onpenenars MapauieIbHOCTh MPSIMBIX C MOMOIIBIO pPABEHCTBA
PACCTOSHUM OT TOYEK OJHOM NMPSAMOM O TOYEK IPYTOU MPSAMO.

Pemiats 3aaun Ha KileTyaTol Oymare.

[TpoBOIUTH BHIUUCIICHUS U HAXOJIUTh YUCJIOBBIE U OYKBEHHBIE 3HAYEHUS YTJIOB
B T€OMETPUYECKUX 3aJayax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOT'OYTOJIbHUKOB, CBOWCTB yTJIOB, OOpa30BaHHBIX MpPH TIEPECEUCHUU JIBYX
MapaJyIeNIbHBIX TMPAMBIX CeKylled. PemaTe mpakTHyeckue 3aayd Ha HaxXO0XKIACHUE
YIJIOB.

HNwmets nipencTaBieHUe O MTOHATHE TEOMETPUUYECKOTO MECTA TOUECK.

DopMyIUpPOBATH ONPEJACICHUS OKPY>KHOCTH U Kpyra, XopJAbl M JUaMmeTpa
OKPY)KHOCTH, TOJIb30BAThCSI UX CBOMCTBAMHU. YMETh IPUMEHSTHh 3TH CBOWMCTBA MPHU
pelIeHnN 3a7ay.

OpuUeHTHPOBATHCA B MOHATHUSAX: ONMCAHHAS OKOJIO TPEYTOJbHUKA OKPYKHOCT,
LIEHTP OMUCAHHOU OKpyKHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (haKTaMU O TOM,
YTO OUCCEKTPHUCHI YIIIOB TPEYroJbHUKA MEPECEKAIOTCA B OJJHOM TOUKE, U O TOM, UTO
CEepEIMHHBIE MEPNEHAUKYISIPI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAOTCS B OJIHOU
TOYKE.

OpueHTHpOBaThCS B TOHATHUAX U OINEPUPOBATh Ha 0a30BOM YpOBHE:
KacaTejabHasgs K OKPYKHOCTH, TE€OpeMa O NEPIEHIUKYJIIPHOCTH KacaTeJIbHOU U
paauyca, IpOBEIEHHOTO K TOYKE KaCaHUs.

Nmers mipencTaBieHHE O MPOCTEHMIINX T€OMETPUYECKHMX HEPABEHCTBAX, WX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTHE OCHOBHBIE T€OMETPUYECKHE MOCTPOCHUSA C MOMOIIBIO [UPKYJIS U
JIMHEHUKH.



8 KJIACC

Pacrnio3HaBaTh OCHOBHBIE BHJbl  YETBIPEXYIOJBHUKOB, UX  DJIEMEHTHI,
MTOJIb30BAThCS UX CBOMCTBAMH IPU PELIEHNH F€OMETPUUYECKUX 3a0a4.

OpueHTHpOBATHCSI B MOHSITHUM — TOYKHU IEPECEYEHUs MEIUAH TPEyroJibHUKa
(1IeHTpa Macc) B pelieHuu 3a1ad.

BnageTts noHsiTHEM CpeHEN IMHUM TPEYTOJbHUKA U Tpaneluu, IPUMEHSITh UX
CBOKCTBA IIPU PEUIEHNH MPOCTEUIINX N'€OMETPUUYECKUX 3a1a4. IMeTh mpencTaBieHue
o teopeme Daseca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
peleHus MPakTUYeCKUX 3a7a4 (C Oopol Ha 3pUTENbHYIO HArJIsIAHOCTb).

[IpuMeHsTh NpU3HAKK MOAOOUS TPEYTOJbHUKOB B PELIEHUH HECI0KHBIX
reOMETPUYECKUX 3a]ad.

[Tonb3oBaTbes Teopemoit Iludaropa s pemieHuss TEOMETPUUYECKUX U
MIPaKTUYECKHX 3a]1a4.

Brnagetp DNOHATHUSAMH CHHYyCa, KOCHMHYyCa M TaHIE€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOJbHUKA. [l0JIb30BaThCsl ATHMM TMOHATHUSAMU U PELICHUS
MPaKTUYECKUX 3aJ1a4 (MpU HEOOXOAUMOCTHU € OMIOPOM HA aITOPUTM IPABUIIA).

Boruucnare  (pa3nuuHbiMM - criocoO0amu) (C OMOpPOM Ha  CIPaBOYHYHO
nH(pOpMaLMIO) IUIOMIA/b TPEYrOJbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (QUIyp
(monB3ysACh, i€ HEOOXOAUMO, KANbKYJIATOPOM). [IpUMEHATh MOy4eHHbIE YMEHUS B
MPAKTUYECKUX 3a7a4ax.

Brnanerp DOHATHSAMM BOMCAaHHOIO M LEHTPAJbHOIO YIJa, MCIOIb30BaTh
TEOpPEMBbI O BNHMCAHHBIX YIUIAX, YIVIAX MEXAY XOpAaMH (CEKyUIUMHU) U yTie MEXIY
KacaTeIbHOM Y XOPAOM IIPU PEUICHUH NPOCTEUIINX TEOMETPUYECKUX 3a1aY.

BiageTte NOHATHEM OINKMCAHHOIO YETBIPEXYTOJIBHMKA, MPUMEHSTh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA IIPU PELIEHUU IPOCTENIINX 3a4ay.

IIpuMeHATh TOJNyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTH4YECKUE
MOJEIIN JJI 33/1a4 peajbHOM XKU3HHU U MPOBOJUTH COOTBETCTBYIOLIME BBIUYNCICHUS C
NpUMEHEHUEM TMOoJ00us ¢ TPUTOHOMETpUU (TMOJIB3YSICh, THA€ HEOO0XO0IUMO,
KaJIBKYJISTOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX VYIJOB, HAXOAUTh C HX
MOMOIIBI0 PA3NMUYHBIC JJIEMEHTHl TMPSMOYTOJBHOTO TPEYTOJIbHUKA («peIIeHHe
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaXoauTh (C MOMOIIBIO0 KAIBKYJSTOPA) JITUHBL U
YTIIBI [T HETAOMWYHBIX 3HAUCHUH.

[Tonb30BaTbes (opMyIaMu MPUBEACHUS U OCHOBHBIM TPHUTOHOMETPHUYECKUM
TOXKJIECTBOM Ui HAXOXJIEHHUS COOTHOIIEHWH MEXAY TPUTOHOMETPUIECKIMHU
BEJIMYMHAMU (C OMOPOM HA CIPABOYHYIO HH(DOPMAILIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB /IS HAXOXKIEHUS Pa3IMYHbIX
AIIEMEHTOB TPEYrOJIbHUKA («PEIIeHHE TPEeYroJbHUKOBY), NPUMEHATh HX TMpH
pELIEHNHU IPOCTENIINX FEeOMETPUUECKHX 3ajau.

Brnaners nonarusMu npeodpazoBaHus MoA00Us, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbeIX ¢uryp. Ilomb3oBaThcsi CBOMCTBaMU TMOAO0UST TPOU3ZBOJIBHBIX (QUTYD,



YMETh BBIYHUCIATH JUIMHBI U HAXOAUTH YIJIBI Y TOMOOHBIX (GuUryp (1Mo aJroputrMmy
yueOHbIX aeiicTBuit). [lpumeHsTh cBOMCTBa MOAO00MS B MPAKTHUUECKUX 3ajadax.
YMeTh NPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaTbes TeopemMamu (IO BU3yaJbHOM OMOPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb3oBaThCAd BEKTOpaMH, MOHUMAaTh WX TEOMETPUYECKUU M (U3HUYECKUI
CMBIC]I, TPUMEHSITh HX B PEHICHUU TEOMETPUUECKHMX U (PU3NUYECKUX 3ajad.
[IpuMeHATh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JIJIsl HAXOXACHUS JJIMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJMHAT HA MJIOCKOCTH, IPUMEHSATH €r0 B PELIEHUU
F€OMETPUYECKHUX U MPAKTUUECKUX 3a7ad.

Brnanerb MOHATUSIMU TMPABUIBHOTO MHOTOYTOJBHMKA, JJIMHBI OKPY>XKHOCTH,
JUIMHBI JTyTU OKPYXKHOCTH M pPaJMaHHOW MEphl YIJla, YMETh BBIYUCIISATH IUIOMIATh
Kpyra M ero yacted (c omopoil Ha copaBouHyr HHpopManuwo). IIpuMeHsTH
MOJTyYE€HHbIE YMEHHUS B TPAKTUUECKUX 3a/1a4aXx.

Haxonuth ocu (WM UEHTPHI) CUMMETPUH (DUTYp, TPUMEHSATH IBMKCHUS
IJIOCKOCTH B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MONy4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKUE
MOJIEH [JIs 33/1a4 PEabHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIIEHUS C
MpUMEHEHUEM TIOJ00MST M TPUTOHOMETPUYECKUX (PYHKIUMU (TONB3YSACh, TJIe
HEO00XO0JIUMO, KATBKYJISITOPOM).

OEJAEPAJ/IBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KIIACCbI

esun n3yueHust yueOHOro Kypca

B coBpemeHHOM HHU(GPOBOM MHpPE BEPOATHOCTh W CTATUCTUKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PEHHS MPAKTUUECKUX MPUIIOKEHUM, TaK U
uX ponu B oOpa3oBaHuu. KakIplii demoBeK IMOCTOSIHHO MPUHUMAET PEIICHHS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A JUisi 000CHOBAHHOTO MPUHATHS PEIICHUS B
YCIIOBHSIX HEIOCTAaTKa WM N30bITKa MHPOPMAIIMH HEOOXOIMMO B TOM YHCJIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSTHOCTHOE M CTATUCTHUYECKOE MbIIIeHne. IMEHHO mo3TOMY
OCTpPO BCTaja HEOOXOAUMOCTH CPOPMHUPOBATH y OOYYaIOMIUXCS, B TOM YHCIE
obOyuatomuxcsi ¢ 3I1P, ¢yHKIIMOHANBHYIO TPaMOTHOCTh, BKJIIOUYAIONIYI0 B ceOsl B
KaueCcTBE HEOTHhEMJIEMON COCTABJISAIONIEH YMEHHE BOCIPUHHMATh W KPUTHYECKH
aHANMM3UPOBaTh WH(MOPMAIUIO, TPEACTABICHHYIO B Pa3IWYHBIX (popMax, MOHUMATH
BEPOSITHOCTHBIA XapakTep MHOTHMX PpEATbHBIX TPOILECCOB M  3aBUCHUMOCTEM,
MPOU3BOAUTH MPOCTEHUIIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
MpUHIMIIAMU cOOpa, aHallM3a U MPEACTABICHUS JAHHBIX U3 Pa3TUYHBIX CEp KUZHU
o0I11ecTBa M TOCyIapcTBa MpUOOIIaeT 00yJaromuxcs K 00IeCTBEHHBIM HHTEPECaM.

B crpykrype mporpammbl yueOHOTO Kypca «BeposTHOCTh WM CTaTUCTHUKA»
OCHOBHOMW IIKOJIbI BBIJICJICHBI CJEAYIONINE COJEPKATEIbHO-METOINYECKUE JINHUU:
«IIpencraBneHne MaHHBIX W ONHWCATeNIbHAs CTAaTHCTHKaA»; «BeposTHOCTHY;
«2neMeHThl KOMOUHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanne nmuaNM «IIpencraBieHne JaHHBIX M OMUCATEIbHAS CTATHCTHKA»



CIIy’KUT OCHOBOH 151 hOpMUPOBaHUSI HABBIKOB PabOThI ¢ UHPOPMAIIUEH: OT YTCHUS U
MHTEpIIpeTaluy HWH(OpPMALUK, TPEJICTaBICHHONM B TaOiauIlax, Ha aMarpaMMax H
rpadpukax a0 cOopa, MPEACTaBICHUS M aHaIW3a JaHHBIX C MCIOJIb30BAaHUEM
CTaTUCTUYECKUX XapaKTePUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ HaHHBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cuuThiBaTh U MHTEPIPETUPOBATH JAHHBIE, BbIIBUTATD,
apryMEHTUPOBaTh M KPUTHUKOBAaTh IPOCTEMINNE TMIOTE3bl, Pa3MBILUITh Haj
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, M OIICHMBATb WX BIUSHUE HA
paccMaTpUBaEMbI€ BEJIMYUHBI U ITPOLECCHI.

NHTYynTHBHOE TpPEACTABIECHUE O CIyYalHOW W3MEHYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN U TEHACHUMN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOW JIJISI H3y4YECHUS
Teopun BeposTHOcTel. bornbioe 3Hauenue s oOydaromuxcs ¢ 3IIP 3neck umeror
MIPAKTUYECKHUE 3aJaHUsA, B YACTHOCTHU OIBITHI C KIIACCUYECKHUMH BEPOSTHOCTHBIMU
MOJEISIMH.

[loHsiTue BEpPOSTHOCTM BBOJUTCS Kak Mepa MpaBAONoOao0us CIy4yailHOro
coObrtusi. [lpu uzydenuun kypca odyuaromuecs ¢ 3[1P 3HakomsTCs ¢ mpocTermmumu
METOJaMHU  BBIYUCIIEHUS BEPOSATHOCTEM B  CIY4YaWHBIX OKCIIEpUMEHTaX C
PABHOBO3MOXXHBIMU ~ 3JIEMEHTAPHBIMU  MCXOJAaMH, BEPOSATHOCTHBIMU 3aKOHAMHU,
MO3BOJIAIOIIMMU CTaBUTh M pelIaTh Oojee CJIOXKHble 3agaud. B Kypc Bxoasr
HayaJbHBIC MPEJICTABICHUS O CIy4alHbBIX BEJIMYMHAX W HUX  YHUCIOBBIX
XapaKTEPUCTHUKAX.

Takxke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarOIIHUXCS C
3[IP ¢ MHOXecTBAMH W OCHOBHBIMM OIEpallMsIMA  HAJl MHOXECTBAMH,
paccMaTpUBAKOTCS MPUMEPHl TNPUMEHEHUS i1 pEIIeHHs 3aaad, a TaKke
WCIIOJIb30BAHUS B IPYTUX MaTEMaTHUYECKUX Kypcax U yUEOHBIX IPEIMETAX.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usywaercsi Kypc «BeposSTHOCTH M CTaTUCTHMKa», B KOTOPBIU
BXo#AT pasgensl: «lIpencraBneHne paHHBIX W ONKCATENbHAs CTATUCTHKAY;
«BepoaTHocThY; «neMeHThl KOMOUHATOPUKNY; «BBeaenue B Teoputo rpadoBy.

Ha u3ydenue naHHoro kypca OoTBOAMT 1 y4yeOHBI 4ac B HEAENIO B TEUEHUE
Ka)k0ro roja ooydenusi, Bcero 102 yyeOHBIX yaca.

COAEPXAHUE YYEBHOI'O KYPCA «BEPOATHOCTH U CTATUCTHUKA (ITO
I'OAAM OBYYEHUA)

7 KIIACC

[IpencraBieHure JaHHBIX B BUAE TaOJIML, AMAarpaMm, rpadukoB. 3arnoilHEHHE
Ta0UILI, YTEHUE U MOCTPOCHUE TUAarpaMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX).
Yrenue rpadukoB peanbHbIX IpoueccoB. M3pneuenune nHopmManuy U3 guarpamm U
Ta0JIML, UCTIOIb30BAHUE U UHTEPIIPETAIIHS TaHHBIX.

OnucarenpHasi CTaTUCTUKA: CpelHee apudmeTrnyeckoe, MeauaHa, pa3zMmax,
HauOoJblllee M HaUMEHbLIEe 3HAa4YeHUsT HaOopa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

*Cily4aliHBI SKCHIEpUMEHT (OMBIT) W CiIy4yaiiHOe coObiTHE. BeposTHOCTH U



yacToTa. PoJib MajoOBEpOSATHBIX U MPAKTHUYECKH JOCTOBEPHBIX COOBITUN B MPUPOJIE U
B 00mIecTBE. MOHETA M UTPajIbHAS KOCTh B TEOPUH BEPOSITHOCTEN*?,

*I'pad, Bepmmna, pedpo. Crenenb BepmnHbl. Yucimo pédep u cymmapHas
creneHb BepiuH. [IpencraBnenue o cBszHoctu rpada. llemu u mukmiel. [yt B
rpadax. O6xon rpada (siinepoB myTh). [IpencraBnenrue 06 opueHTUPOBAaHHOM rpade.
Pemenue 3amau ¢ momoripio rpados*.

8 KUIIACC

[IpeacraBnenue TaHHBIX B BUE TaOIHII, 1UarpamMm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXECTBA, IOAMHOXkecTBO. Omnepanuu  Hajg
MHOKECTBaMU: 00bEeIMHEHUE, MepeceueHue, nononHeHue. CBOMCTBA onepaiuili Hajl
MHOKECTBaAMHU: IIEPEMECTUTENBHOE, COYETATENBHOE, pacrpenenuTenbHOE,
BKiItoueHus. Vcnonb3oBanue rpaduuecKoro MpeACTaBICHUS MHOXKECTB IS
OMMCAHUS PEATbHBIX MPOLIECCOB U SIBICHUI, MPU PEIICHUH 3a/1a4.

*U3mepenune paccemBaHus NaHHbIX. J(Ucrepcus W CTaHAAPTHOE OTKIOHEHHE
YHUCIOBBIX HA0OPOB. /lnarpamMmma paccenBanus *.

OneMeHTapHble COOBITUS  ciydaiiHoro ombita. CoyuyaiiHble  COOBITHSI.
BepositHocT coObITHA. OTBITH ¢ PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHSIMHU.
Crnydaiinbiii BBIOOp. CBSI3b MEX1Yy MAJTOBEPOSITHBIMUA U MTPAKTUYECKH JOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIECTBE U HAYKE.

*IlepeBo. CBoiicTBa JI€pEBbEB: E€IWHCTBEHHOCTh TIYyTH, CYIIECTBOBAHHE
BUCSIUCH BEPIIWHBI, CBSI3b MEXIY YHMCIOM BepHIMH W uucioMm pé&dep. [IpaBuio
yMHOeHUs. Pelienue 3a7a4 ¢ mOMOIIbIO rpados..

[IporuBomnomnoxubie coObiTus. Juarpamma Oiinepa. OObenuHeHue u
nepecevyeHre cooriTril. HecoBmecTHbIe cOOBITHS. DOpMYIIa CIIOKEHUS BEPOSITHOCTEH.
VYcnoBHast  BepositTHOCTh.  [IpaBuno  ymHoxeHus.  HezaBucumble  COOBITHS.
[IpeacraBnenure SKCIEpUMEHTa B BHJIE€ JepeBa. PelieHuwe 3anay Ha HaX0XKACHHE
BEPOSTHOCTEH C MOMOIIBIO A€peBa CIyUYaiiHOTO KCIIEpUMEHTA, AUarpamMm Dijiepa ™,

9 KJIACC

[IpencraBienne  JaHHBIX B BUje  Tabmui, AuarpammM, rpadukos,
WHTEpIIpeTalus JaHHbIX. UTeHHEe M TOCTPOCHHUE Taliull, auarpamm, rpadukoB IO
peaTbHbIM JJAHHBIM.

ITepecranoBku u daktopuan. CoyeTaHuss U YUCIO COYeTaHUU. *TpeyroapHUK
[Tackans™. Pemenue 3a1a4 ¢ UCTIOIB30BaHUEM KOMOMHATOPHKHU.

*'eomeTrpuueckast BeposiTHOCTh. CiydallHbIN BBIOOp TOYKU M3 (QUTYpHI Ha
MJIOCKOCTH, U3 OTpe3Ka U U3 TYTH OKPYKHOCTH *,

UcnbiTanue. Ycenex u Heynaya. Cepust UCHbITaHUM 10 niepBoro ycnexa. Cepust
ucneiTanuii bepuymiu. BeposrHoctu coObITHil B cepun ucnbiTanuii bepuyu.

CnyvaiiHasg BeIMYMHA W paclpelereHue BepoATHOcTe. Maremarnueckoe
oxuaanue u  gucnepcus. [Ipumepbl  MaTEMAaTHYECKOrO  OXHUAAHUSA  Kak

4 32[6(3}: u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUEC KOTOPLIX NPOBOAUTCA B O3HAKOMUTCIBHOM IIJIaHEC. Hez[aror
CaMOCTOATCIIbHO OIIPEACIIACT 00BeEM n3y4acMoOro mMarcpuajia.



TEOPETUYECKOr0 CPEOHEr0 3HAYECHUS BEIWYMHBL. MaTremMaTHudecKoe OXUJIaHUE U
JUCTIEPCUS CIIyYalHOU BEJIMUYMHBI «YUCIIO YCIIEXOB B CEPUM UCTIBITAHUN bepHymy.

[Tonarue o 3akoHe OoybIMX 4ncesl. V3MepeHune BEepOSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUYeHHE 3aKOHA OOJIBIINX YUCEN B MPUPOJIEC U 0OIIECTBE.

IIJTAHWAPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA
®EJIEPAJILHON PABOYEI ITPOT'PAMMEBI KYPCA «BEPOSITHOCTE U
CTATUCTUKA» (ITO TOZAM OBYUEHUA)

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS Kypca «BepoATHOCTh U CTaTUCTUKA» B 7—
9 knaccax XapakTEepU3yIOTCS CAEAYIOIMMHA YMEHUSIMH.

7 KIIACC

Uutate wuHOpMalMio, TPEACTABICHHYIO B TaOJMIlaX, Ha JgUarpammax;
MPEJCTaBIATh JaHHbIE B BHJAE TaOJMIl, CTPOUTH JHArpaMMmbl (CTOJIOUKOBBIC
(cTosi0uaThie) U KPYyTroBbI€) IO MAaCCMBAM 3HAYEHUM (C UCTOJb30BAHUEM 3PUTEIHHOMN
HarJISIHOCTH W/ BepOaJbHOM OTIOPHI).

OnuceiBaTh W HUHTEPIPETHPOBATH  PEAIbHBIE  YHUCJIOBBIE  JaHHBIE,
MpeICTaBJICHHBIC B TAOJIMIIAX, HA AUarpamMMax, rpadukax.

OpueHTUpOBATHCS B TMOHATHUSIX W OMNEPUPOBATH UMU Ha 0a30BOM YpPOBHE:
cpennee apupMeTuyecKoe, MearnaHa, HanOoJbIlee U HAaMMEHbIIIee 3HAUCHUS, pa3Max.

Nmets mnpencraBieHWe O CIIyd4alHOM W3MEHUMBOCTH HA IIpUMEpax ILIEH,
(U3MYeCKUX BEJIMYMH, AHTPONOMETPUYECKUX JaHHBIX; MMETh MPEACTaBICHUE O
CTaTUCTUYECKON YCTOWYHNBOCTH.

8 KJIACC

W3Bnekatb u mnpeoOpa3oBbIBaTh HHPOpPMAIMIO, NPEICTABICHHYIO B BHUJE
Tabnui, auarpamMm, rpaduKoB; MPEACTABISITH JaHHBIE B BUIEC TAOJMII, JAUArpamM,
rpaduKoB.

OnuceIBaTh MOCIIE COBMECTHOI'O aHAJIN3a JJAHHBIE C IOMOIIbIO CTATUCTUYECKUX
MoKa3aTelield: CpeJHUX 3HAYEHU M Mep pacceuBaHus (pa3Max, AMCHEpCUS WU
CTaHAAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YMCIOBBIX 3HAYEHUN U YaCTOThI COOBITUH, B TOM YHCIIE 110
pe3yibTaraM Uu3MepeHud U HaOmoAeHUW (C HCMOJB30BAHUEM 3pPUTEIBLHOU
HarJISIHOCTH W/ BepOaJbHOM OTIOPHI).

Haxonuth BEpOSTHOCTH CIy4alHBIX COOBITUH B OMBITaX, 3HAs BEPOSATHOCTHU
AIIEMEHTapHbIX COOBITUM, B TOM UHCIE€ B ONbITaX C PaBHOBO3MOXKHBIMU
AJIEMEHTApPHBIMU COOBITUSIMH (C HCIIOJIb30BAHUEM 3pPUTENBHON HArJISHOCTU /WU
BepOaJIbHOM OTIOPHI).

Nmeter mnpenctaBieHue O TIpa@UUECKUX MOJENSIX: JEpeBO CIy4yailHOro
AKCIEPUMEHTA, JUarpaMMbl DWiiepa, YuCcIoBas mpsmMast.

OnepupoBaTh MOHATUSAMH Ha 0A30BOM YpPOBHE: MHOXECTBO, MOJIMHOKECTBO;
BBITMIOJIHATH ONEpPalUy HaJl MHOKECTBAMU: 00bEIMHEHNUE, ITIEpECECUEHHE, TOIIOTHEHUE;
MEPEUMCIIATh  BJEMEHThl MHOXECTB; MPUMEHSTh CBOMCTBA MHOXKECTB (C



WCII0JIb30BAaHUEM BU3yaJIbHOW OTIOPHI).

Nmets mpencraBieHue o rpauueckoM MPEICTaBICHUE MHOXKECTB M CBA3EH
MEXAY HUMH ISl OIIUCAHUS TPOLECCOB U ABJICHHUM, B TOM YUCJIIE IIPU PELICHUH 3a/1a4
U3 JIPYyTUX Y4EeOHBIX IPEIMETOB U KYPCOB.

9 KUIIACC

N3Bnekats 1 mpeoOpa3oBbIBaTh HHPOPMAIIKIO, TIPEICTABICHHYIO B PA3TUYHBIX
MCTOYHMKAX B BUJIE TAOJHII, TUarpamm, rpaduKoB; MPEACTABIATh JTaHHBIE B BHUJC
TabNuIl, TUarpamMm, rpauKoB.

Pemates mpocreiinmme 3amaud OpraHU30BaHHBIM IEPEOOPOM BApHAHTOB, a
TaK)Xe C UCIOJIb30BAaHNEM KOMOMHATOPHBIX MPABHII U METO/IOB.

Nmetp mpencraBiieHHe 00 ONMUCATEIbHBIX XapaKTEPUCTUKAX MJii MAacCHUBOB
YUCJIOBBIX TAHHBIX, B TOM YHUCJIE CPEIHUE 3HAYCHHS U MEPBI PACCEUBAHMSI.

HaxonuTh 4acTOThl 3HAYEHHUWA U YACTOTHI COOBITHS, B TOM YHCIIE MOJb3YSICh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOAeHUN (C OMIOPOM Ha CIPABOYHYIO
nH(popMaIuio).

Haxonuth BEpOSTHOCTH CIy4allHBIX COOBITUH B M3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMHU, B CEPHSX
WCTIBITAHHUM 10 TIEPBOIO YCIIEXA, B CEPUSIX UCIIBITAHUN bepHysuu.

Nmers mnpexacraBieHMe O CIy4alHOW BEJIMYMHE W O pPaclpelesieHUuU
BEPOSITHOCTEM.

HNmeTp mnpencTaBieHHE O 3aKOHE OOJBIIMX YHCEN KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON HM3MEHUYMBOCTH M O POJIM 3aKOHA OOJIbLIMX 4YHCET B
MIPUPOJIE U OOIIECTRE.



TEMATHUYECKOE INTAHUPOBAHUE

TemaTuueckoe IIaHUPOBAHHUEC M KOJHMYCCTBE YaCOB, OTBOJHMMLIX Ha OCBOCHHC K&)I(I[Oﬁ TCMBI y‘lC6HOFO npeamMceTa

«Maremartuka» ¢enepaqbHON ananTUPOBAHHOW OCHOBHON 00pa30BaTeNbHON MPOrpamMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
00yyJaroImuxcsi ¢ 3a7ePKKON MCUXUYECKOTO Pa3BUTHS, B IIEJIOM COBIAJIAIOT C COOTBETCTBYIOIIUM pazieioM (deaepanbHON
paboueil mporpammbl yuyeOHOTO Tipeamera «MaTtematuka» oOpa3oBaTebHON MporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUSI.
[Ipu sTom Opranuzaius BOpaBe cama BHOCUTh U3MEHEHUS B COJCpPKaHHUE M pachpesesieHue yueOHOro marepuaia mo rojam
00yuyeHusi, B TIOCJIEIOBATEIILHOCTh H3YyUYEHUSI TEM U KOJMYECTBO YAaCOB HAa OCBOCHUE KaXXIOM TEMbl, OINpeeeHUe
OpraHu3alMoOHHBIX (hopM 00ydeHus U T.. OOOCHOBAaHHOCTH JAHHBIX H3MEHEHUN OIpeeseTCs BRIOpAaHHBIM 00pa30BaTeIbHOM
opranuzanueit YMK, nuHnuBuayanbHbIMU ICUXO(PU3NIECKUMH OCOOEHHOCTSIMU KOHKPETHBIX oOydaromuxcs ¢ 3I[1P, crenennio
YCBOEGHHOCTH HWMH YYEOHBIX TEM, PEKOMEHJAIMSAMHU IO OTOOpYy M ajanTaiuu y4eOHOro marepuaia Mo MaTeMaTHKe,
IpeacTaBiIcHHbIMU B [I0siCHUTEIEHOM 3aIIHCKE.

S kaacc (ue menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coacpkanue

OcHoBHbIE BHDBI JIeITEJIbHOCTH oﬁyqaloumxca

4acoB)
HarypanabHble JlecatuyHas cucrema cuucieHus. Psap HaTypanpHbIX uMcel. |UuTarb, 3anMcbiBaTh, CPABHHBATh HATYPAJIBHBIC YHUCIA;
uyucaa. [leiicreus ¢ |Harypanpubiii psin. Uucno 0. HarypanbHble uMcna Ha|y4yacTBOBaThb B OOCYKAeHMH CHOCO00B YHOPSIOYMBaHUS
HATYpaJbHbIMH KOOP-IMHATHON IPSAMON. CpaBHenue, OKPYTJICHHE | YHCEIL.
YHCIAMH HaTypaJIbHBIX YHUCEIL. HN300paxkaTs, KOOpPAMHATHYIO MpsMYyI0, OTMedaThb 4YHCIa

(43 9)

Apudmernyeckue JEHCTBHS C HATypaJbHBIMU YHCIIaMHU.
CpoiicTBa HyNsl NpH CIOXKEHUM U -yMHOXEHHH, CBOMCTBa
eauHuIbl  Opu  yMHOXeHuu.  [lepeMmecturensHoe U
COUYETATEIbHOE  CBOMCTBA  CIIOKEHHA W YMHOXKCHMS,
*pacrpeeuTeIbHOE CBOUCTBO YMHOMKEHHS * 4,

TOYKaMU Ha KOOPAMHATHOM MpPsIMOM, HAXOAMTh KOOPAMHATHI
TOYKH.

HccnenoBarh cBOMCTBA HaTYpaabHOro psaa, uncen 0 u 1 npu
CIIOKEHUH U YMHOXKEHHH.

Hcnoab30BaTh NpPaBHIO OKPYIJICHHS HATYypaJIbHBIX YHUCEN
p1 HEOOXOIMMOCTH C ONOPOM Ha aJrOPUTM MIpaBHUIIa.




*[lenmutenu W KpaTHbIE® 4YHWcla, pasjoKEHHE 4YHclIa Ha
MHOXHTeNH. Jlemenne ¢ octatkom. IIpocTeie M cocCTaBHbIE
gyucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*

CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

HucnoBble BBIpaXEHUs; TOPSAIOK JEHCTBUM.

Pemenre TeKCTOBBIX 3a/1a4 Ha Bce aprU(METUUECKUE ICUCTBUS,
Ha JBUKEHUE U TTOKYIIKU.

BeimonHaTs apudmerndeckue AeHCTBHA C HATypaJIbHBIMU
YHUCJIAMH, BBIYMCIATH 3HAUYECHUS YHCIOBBIX BBIPAXKECHHM CO
CKoOKamu U 0e3 CKOOOK.

3anuceIBaTh NPOU3BEICHUE B BUJE CTENIEHU, YUTATh CTEIICHH,
HCNOJb30BATh TEPMHMHOJIOTHIO (OCHOBaHHWE, TIOKa3aTellb),
BBIYMCJIATh 3HAYEHHS] CTEMeHeld Npu HEoOXOIUMOCTH C
BHU3YyaJIbHOW OTIOPOM.

BbINOJHATL NPUKHAKY M OIEHKY 3HAaYCHUM YHMCIOBBIX
BBIpaXXECHUI, NMpeajaratb U NPUMEHSTh NPUEMBI NPOBEPKH
BBIYKCIICHUM.

Hcnonp3oBath Mpu BBIYUCIEHUSAX NepeMecTUTelbHOe W
coYeTaTeJbHOEC CBOMCTBA  CJIOKEHHST M YMHOXKCHUS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHHUS ¥}
bopMynupoBaTe U TNPUMEHATH IpaBUIa MpPeodpa3oBaHMA
YHCJIOBBIX BbIPaKeHHI HA OCHOBe CBOICTB
apu(MeTHYeCKMX JeiCTBHH NpPH  HEO0XOAMMOCTH C
HAINPaBJIAOLIEH MTOMOIIbIO.

®opMy.IMpOBaTH ONpeleJIeHUsl JIeIUTeNst M KpaTHoro (c
OMOpol Ha aJIropuTM TMpaBuja), Ha3bIBATh JIEIUTEIH U
KpaTHBIEC YMCJIA; PACHO3HABATH IIPOCTHIC U COCTABHBIE YMCIIA;
(opmysimpoBaTh U NPUMEHATH NPU3HAKH JIETUMOCTH Ha 2, 3,
5,9, 10, (c omopoif Ha aIropuT™M IpaBuUja); MPUMEHSTh
AJITOPUTM  pA3JIOKEHUs] YWCIa HAa TMPOCThIE MHOXKHUTENH;
HAXOAUTB OCTATKH OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBaHUSA O
HaTypaJIbHbIX qHClIax, NPUBOIHUTH npuMepsbl "
KOHTPIIPUMEPHI, CTPOMTHh BBICKA3BIBAHMA U OTPULAHUS
BBICKa3bIBaHUI O CBOMCTBaX HaTYpaJbHBIX YUCEI C ONOPOM Ha
obpaserr.

Pemiath TeKkcTOBbIE 3aJaud  apu(METHYECKHM CIIOCOOOM,
HCIOJIB30BATH 3aBUCHMOCTH MEXJy BEIMYMHAMH (CKOpOCTH,
BpeMsi, PacCTOSTHHE; 11€Ha, KOJIUYECTBO, CTOMMOCTb M JIp.) MpH
HEO0XO/MMOCTH € HCHOJIb30BAHUEM CIPAaBOYHOM MH(OpMaIUK:
aHAJM3UPOBATH TEKCT 3aJaul, nepe)opMyJHpOBaTh YCIOBUE,




U3BJIEKATh HE00XOAUMBbIE JTaHHBbIE, YCTaHABJIMBATH
3aBUCHUMOCTH MEXIy BeIWYMHAMM IIPU HEOOXOIUMOCTU C
HaIIPABJIAIOIIEH TOMOLIBIO.

MopenanpoBarh XOJ PELIEHUS 33aJa4d C IOMOILBIO PUCYHKA,
CXEMBI, TaOIUIIEI.
IIpuBoanTs, pazduparts
peumeHui  TEeKCTOBBIX  3ahad
HaIlpaBJIoNEeil TOMOIIBIO).

C noMompbI0 megarora OUeHMBATh MOJYYEHHBIH pe3yJbTar,
OCYLIECTBJIATHL  CaMOKOHTPOJb,  TIPOBEpsii  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLIHOKH.

*Pemate 3agauM ¢ MOMOIIbLIO Nepedopa Bcex BO3MOMKHBIX
BAPHAHTOB *.

3HAKOMHUTBCA ¢ UCTOPHUEH pa3BUTHA apU(PMETHKH.

pa3J'II/I‘IHBIe
(mpu

pellieHus, 3alucH
HEOOXOOUMOCTH C

Harasanast
reomerpus. JIuHuu
HA IJI0CKOCTH

(12 4)

Touka, npsimasi, oTpe3oK, ayd. Jlomanas. M3mepenue IIMHBI
OTpe3Ka, METPUYECKHE  EIMHUIBI HM3MEPEHUS  JJIMHBI.
OKpy>XHOCTb U KPYT.

[Tpaktuueckas padota «IlocTpoeHue y3opa U3 OKpy>KHOCTEWN».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpBIM, TYyNOW W pPA3BEPHYTHIA YIJIBL.

ITpaktuueckas padora «IlocTpoenue yrioy.

PacnosHaBarh Ha  yeprekax,
UCIIONIb3YSl TEPMUHOJIOTHIO, U M300paskaTb C IIOMOIIbIO
YepTEXHBIX ~ UHCTPYMEHTOB  (IIPpH  HEOOXOJUMOCTH  TO
BU3YyaJbHOW OIOpE): TOYKY, MNPAMYIO, OTpPE30K, Jyd, Yrod,
JIOMaHY0, OKPY’KHOCTb.

Pacno3naBatb, NpUBOAUTH NpUMePbl O0BEKTOB PEATHLHOTO
MUpa, UMEIoNMX (OpMy H3YUYEHHBIX (UTYp, OLEHHBATH UX
JIMHEHHBIE pa3MeEPBI.

Hcnosb30BaTh JIMHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI IS
IIOCTPOEHUS Y U3MEPEHUS: M3MEPATh JUIMHY OTPE3Ka, BEJTUYNHY
yIJla; CTPOMTH OTPE30K 3aJaHHOM JUIMHBI, YIOJI, 3aJaHHOU
BEJIMYHMHBL;, OTKJIAABIBATH IIUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33JIaHHOT'O paJuyca.

HN3o06paxkars, KoHQUrypanuu TreoMeTpUUecKux ¢uryp us
OTPE3KOB, OKPYKHOCTEM, HMX 4YaCT€d Ha HEIMHOBAHHOM U
KJieT4aToil Oymare; mpemjiararb, ONMCHIBATH M 00CYKAaTh
€roco0bl, AJrOPUTMBbI IIOCTPOCHMS TIOCIE COBMECTHOTO
aHaM3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHOM U KII€TYaTOU

pUCYHKaAXx, OIIUCBIBATD,




Oymare mpsMOH,

CPaBHMBAThH YIJIbI.
BbIYUCAATH JITUHBI OTPE3KOB, JIOMAHBIX.

IlonumaTh W MCHOJB30BATh MPH PpelIeHUH  3a7a4
3aBHCHMOCTH MEX]y €IWHUIIAMUA METPHUYECKON CHCTEMBI Mep;
3HAKOMMTbCSI C HEMETPHUUECKUMH CUCTEMAaMU MeEp; BbIPAkKaTh

OCTpBIM, TYyNOW, pPa3BEPHYTBIA  YIJIbI,

JUIMHY B pa3iW4HBIX  €JUHUIAX  HU3MEpPEeHHs  Ipu
HEOOXOJIMMOCTH € OTOPOH Ha CIIPaBOYHYIO MH(POPMALIHIO.
HccnenoBars  ¢Gurypel U KOHQUrypanuu, HUCHOJB3Ys

1U(POBBIE PECyPCHI.

OO0LIKHOBEHHBIE
npoou
(48 1)

HpoOb. IlpaBunpHble M HenmpaBuibHble ApoOu. OCHOBHOE
cBOMCTBO ApoOu. CpaBHEHHE APOOEH.

CrnoxeHue U BlYMTaHUE OOBIKHOBEHHBIX JipoOeil. CMmelaHHas
npoOb. YMHOXEHHE U JelIeHHe OOBIKHOBEHHBIX Jpo0eii;
B3aMMHO-00paTHBIE APOOH.

Pemenne TekcToBBIX 3ajad, coaepxamux Apoou. OCHOBHBIE
3a/lauM Ha APOOH.

[Tpumenenne OYKB [T 3aITMCH MaTeMaTHYECKUX BBIPAKEHUH U
MPEIJI0KEHU .

MopenupoBarb B rpadpuueckoid, mnpeaMeTHol ¢dopme, ¢
MOMOUIbI0 KOMIbIOTEpAa MOHSATHS U CBOMCTBA, CBSI3aHHBIE C
OOBIKHOBEHHOH JAPOOBIO.

YuTaTh M 3aNMCHIBATH, CPABHUBATh OOBIKHOBEHHBIE APOOH,
NpeaIaraTh M 00CyK1aTh Coco0bl YIOpsAI0YMBaHUs APOOEH.
HN300paxkaTrs  OOBIKHOBEHHBIE  JIpoOM  TOYKaMU  Ha
KOOpJAMHATHOM  MNpSMOW; HCIOJb30BATHL  KOOPAWHATHYIO
IPSIMYIO JUIsl CpaBHEHUS 1po0ei.

®opMyJIHMpPOBaTh, 3aNIHCHIBATH ¢ MOMOLIBI0 O0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOM C OMOpoWM Ha TIPABHUIIO;
HCNOJIb30BATh OCHOBHOE CBOMCTBO JApoOM Ui *CoKpalieHHs
npobeil M mnpuBeAeHHs JpoOM K HOBOMY 3HAMEHATEN0 B
HOPOCTEHIINX Caydasx ™.

IIpeacraBasaTs 1O o00paslly CMEIMIaHHYIO JApoOb B BHJIE
HENPAaBWJIBHOM M  BBIAEHATh LEIYH YacTh 4YHCIA U3
HENPaBUIbHOU IpoOH.

BbInoaHATL apudMeTnyecKue JeicTBUA ¢ OObIKHOBEHHBIMU
Ipo0sIMM B TPOCTBIX CIydyasix; MPHMEHATh CBOWMCTBA
apudMeTHIecKuX JNeNCTBUI JUIS paloHanu3auu
BBIYMCIICHUM.

BbINOJHATL NPUKHUAKY M OLEHKY pe3yJibTaTa BBIYHUCICHMI;
npeaiaratb 1 IPMMeHATHh NPUEMBbI IPOBEPKH BBIYUCIICHUH.
IIpoBoauTh HccIeI0BaAaHMSA CBOICTB JpoOei, omupasch Ha




YHUCIIOBBIE JKCHEPUMEHTHI (B
KOMIIBIOTEPA).

Pacno3HaBaThb MCTUHHBIE U JIOKHBIE BHICKA3bIBAaHUS O IPOOSIX,
NPUBOJUTH NPUMEPbI U KOHTPIIPUMEDBI.

Pemars, nmpocreiiinrie TEKCTOBBIE 3aJayd, COAEpKAIINE
IpoOHbBIE JaHHbBIE, U 33Jaud HA *HAXOXKIEHHE YacTH IIeJIOTO U
I[EJIOTO TI0 €r0 YaCTH; BbISIBJATH UX CXOJACTBA U Pa3jnuus *.
MogaenupoBaTh XOJ PEIICHUS 3aJadd C IOMOLIBIO PUCYHKA,
CXEMBI, TaOIUIIEI.

IIpuBoauTh, pa3dupaTrb, OLEHHBATHb PA3JIMYHBIE PEUICHUS,
3alUCU PENICHU TEKCTOBBIX 3a7ad IPH HEOOXOAMMOCTH C
HaIPaBJIAOLIEH TOMOILBIO.

C nomMombI0 mexarora OUEHUBATH TOJYYCHHBIM pe3yJbTar,

TOM 4YHCI€ C IIOMOIIBIO

OCYIIECTBJNATH  CAMOKOHTPONb,  TIPOBEPSAS  OTBET  Ha
COOTBETCTBHE YCJIOBHIO, HAXOAUTh OIIHOKH.
3HAKOMHUTLCS ¢ HCTOPHEid Pa3BUTHS apHPMETUKH.

Harnsanas MHoroyroapbHuKkd.  YUeTbIpEXyrolbHUK,  NpPSIMOYTOJIbHUK, | Pacno3HaBaTh, M300paxkaTb C TOMOUIbIO  YEPTEKHBIX

reoMeTpusl. KBaJIpar. MHCTPYMEHTOB M OT pyKHM, MOJEIHpOBaTh M3 OyMaru

MHOrOYTOMBHIKE | Tpeyro sk, MHOTOYTOJIbHHKH.

(10 4.) TL10MA/b W MEPHMETp MPSMOYTOMBHUKA H MHOTOYTOJIbHMKOB, | IPHBOMMTE NPUMEPEI OOHEKTOB PEATHHOTO MDA, MMEIONIHX
COCTABNIEHHBIX W3 MPAMOYOIBHHKOB, €AMHULBI H3Mepeus| POPMY — MHOTOYTOJNBHHK, MpAMOYTOJIbHIKA,  KBajpaTa,
noma. TlepHMeTp MHOTOYTOTBHHKA. TPEyroIbHHKA, OHeHHBATH MX IMHEHHbIE Pa3sMephL.

BLIYMCIATB: NEPUMETP TPEYrOJbHUKA, MPAMOYTrOJBHHKA,

MHOTOYTOJIbHUKA; IUIOIIAJb HPSIMOYTOJIbHUKA, KBajpara (Ipu
HE0OXO0IMMOCTH € ONOPOil Ha aNrOPUTM YUeOHBIX JEHCTBUI).
H3o00pakaTh OCTpPOYTOJIBHBIE, IPSIMOYTOJIbHbBIE U
TYNOYTOJIBHBIE TPEYTOJbHUKH.

CrpouTth Ha KjeT4yaTol Oymare KBajapaT U MPSIMOYTOJBHUK C
3a/laHHBIMH JUIMHAMHU CTOPOH.

HccaenoBars cBOMCTBA NPSIMOYTOJIbHHKA, KBajJpaTa IYTEM
SKCHEPUMEHTa, HAOMIOJCHUS, HW3MEPEHUs, MOJEINPOBAHMUS,
CpPaBHMBATh CBOWCTBA KBAIpaTa U NPSIMOYTOJIbHHKA.
Pacno3HaBaTh MCTHHHBIE M JIOXKHBIE BBICKA3bIBAaHUSA O




MHOTOYTOJIbHUKAaX, IPUBOJAUTH NPUMePbI U KOHTPIIPUMEPHI.
HccnenoBarh 3aBHCMMOCTB IUIOIIAAN KBAApaTa OT JUIMHBI €70
CTOpPOHBI.

Hcnoab3oBaTh CBOMCTBA KBAJPAaTHOW CETKU I MOCTPOCHUS
duryp;  pa3duBaTh  TPSMOYTrOJIBHUK  HA  KBaJpaThl,
TPEYroJIbHUKH; COCTABJATH (UTYpBl U3  KBaJpatoB U
OpSIMOYTOJIBHUKOB M HAaXoAWTh HX IUIOLa/b, pa30uBaTh
burypsl Ha TPSMOYTOJBHUKH M KBagpaThl M HAXOAUTh HUX
ioniaib (Ipyu HEOOXOAUMOCTH C HANIPABJISIFOIIEH TOMOIIBIO).
Beipa:xkaTh BenuMuMHY IUIOWAAM B PaA3JIMYHBIX €IUHMIAX
U3MEPEHHUS] METPUYECKOW CHCTEMBI MeEp, MCINO0JIb30BaTh
3aBUCHUMOCTH MEXIy METPUYECKUMH CAUHULAMU HU3MEPEHUS
Ioaad NpU HEOOXOAMMOCTH C ONOpPOH Ha CIPaBOYHYIO
UH(OPMALIHUIO.

3HaKOMHMTBCH C MpPUMepaMH TPUMEHEHHsl IUIOLAAN U
nepuMeTpa B MPAaKTHUUYECKUX cuTyauusx. Pemarb 3agaum us
peabHOM JKU3HU, IPU HEOOXOAMMOCTHU C OMOPON Ha ajJrOpUTM
IIpaBUJIa, 00CYKAATh Pa3In4YHbIe CIIOCOOBI PEILIEHUS 3a1a4.

lecaTUUHBIE
npoou
(38 u)

Hecstuynas 3anmuch apodeii. CpaBHEHUE AECITUUHBIX IPOOCH.

JleWicTBUS C eCATHYHBIME Apo0siMu. OKpyTIIeHUE NECITUIHBIX
IpoOeii.

Pemenne TekcToBBIX 3ajad, coaepxkamiux Apoou. OCHOBHBIE
3aJjauu Ha ApoOou.

IIpencraBiasiTh JECATHUYHYIO JIpoOb B BUAE OOBIKHOBEHHOM,
YUTATh M 3alUCbIBaTh, CPABHUBATBL JIECATUYHBIE Jpo0H,
npemjaratb M 00CyKIaThb CHOCOOBI  YNOPSAOYMBAHUSA
JECATUYHBIX IpOoOeH.

MN300paxkaThb necaTUUHbIE APOOM TOUKAMHU HAa KOOPAWHATHOMN
IPSAMOM.

BbIAABJIATH CXOACTBA M PAa3JIMYUs IPaBUI apUPMETHUECKUX
JNEHCTBUI € HaTypalbHBIMU 4YHMCIAMH M JIECATUYHBIMU
Jpo0sMH, TTOCIIE COBMECTHOTO aHAIIN3A.

BoinmoanaTs apudMeTuyeckue JEUCTBHS C JIECATHUYHBIMU
Ipo0sMHU; BBINOJHATH NPHKUAKY M OLEHKY pe3ysbTaTa
BBIYMCIICHUM.

IIpuMeHsiTE cBoOWicTBAa apU(PMETHUYECKUX JACUCTBUHM  JUIs
palOHAIN3alMH BBIYUCICHUN.

IIpuMeHsATh NPABUJIO OKPYIJIEHUA JIECATUYHBIX IpoOei, mpu




HEOOXOAMMOCTH C BU3yaJIbHOW OTIOPOH.

IIpoBoauTH MCC/IEI0BAHUSL CBOWCTB JIECATUYHBIX JpoOeH,
OMUpPasICh Ha YUCIOBBIE OSKCIHEPUMEHTHI (B TOM YHCIE C
MOMOIIbIO0 KOMIIBIOTEPA).

Pacno3HaBaTh MCTUHHBIE U JIOKHBIE BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL  TNPUMepPbl U  KOHTPIPUMEPHI,  CTPOMUTH
BbICKA3bIBAHMSA U OTPUIIAHUS BbICKA3bIBAaHUM.
Pemarp mpocreiiniye TEKCTOBBIE 3aJaud, COJEp)KAIUeE

JIpOOHBIE JTaHHBIC, U HA *HAXOXXJEHHWE YaCTH IEJIOr0 U IEJIOro
0 €r0 YacTu *; BHISIBJIATH UX CXOJCTBA U Pa3JIMYHusl.
MopeanpoBaTh X0/ pPEUICHUS 3aJa4ll C MOMOIIBIO PUCYHKA,
cxembl, Tabnuipl. Pa30upath pa3nuyHbIe peIIeHHs], 3aluCh
pelIeHn TEKCTOBBIX 3aa4.

OnepupoBaTh IpPOOHBIMU YHCIIAaMU B pEaTbHBIX KHU3HEHHBIX
CUTYaITUsX.

C nomMomb0 mnexarora OLEHUBATh TOJYYEHHBIM pe3yibTar,
OCYHIECTBJSATh  CaMOKOHTPOJb, TIPOBEpsisi  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OIIHOKH.

3HAKOMHUTBCS ¢ HCTOPHUeEi pa3BUTHs apuPMETHKU

Harasanas
reoMeTpus.
Tesna u purypst
B IPOCTPAHCTBE
(9 4)

*MHororpaHHuku. M3o0paxkeHne MHOrOrpaHHHKOB. Mozenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpsimoyronbHbI mapamnenenunen, ky6. Pa3éptku kyba u
napajuleJenuneaa.
O0béM Kyba, MPAMOYTOJIBHOIO Napajuienenumnena’™.

PacnodHaBaTh Ha 4epTeikax, PHCYHKAX, B OKpYKaloLeM
MHpe NPSMOYTOJIbHBIN MapajljieNenune], Kyo, MHOTOTpaHHHUKH,
ONUCHIBATh, MCHOJb3yS TEPMHHOJIOTHIO, OLEHNBATh
JIMHEWHBIE pa3MeEpHI.

I[IpuBoauTHL NpUMepPHI OOBEKTOB PEATBHOIO MUpPa, UMEIOIINX
¢opMy MHOrOrpaHHUKa, HPSIMOYTOJIBHOTO Napaijelenunena,
KyOa.

M3o00paxkaTh Ky0 Ha kieTuaTol Oymare.

HccaenoBarn CBOlicTBa KyOa, IIPSIMOYT'OJIBHOTO
napajuleJienuInea, MHOTOTPaHHUKOB, MCIOJIbB3YSl MOJAEIU IpH
HEOOXOJUMOCTH C HANPABJISIONIEH TOMOIIBIO.

PacnosnaBate  pa3BépTKM  Kyba W mapajuiesenumena.
MopeanpoBaTh Ky0 U mapajienenunes u3 Oymard u mpodyux
MaTepuaioB, Mo oopasily.




Haxoauth u3MepeHus, BBIYUCIATH IUIOMIAh TTOBEPXHOCTH,
00BEM Ky0a, MpsIMOYTOJIbHOTO Mapajljiesienunesia ¢ Onopoi Ha
QITOPUTM YYEOHBIX JCHCTBHIA, HCCI€I0BATH 3aBHCHMOCTH
00bEMa Ky0a OT JAJIMHBI ero pedpa.

Ha6uonaTh ¥ NPOBOAMTHL AHAJOTMU MEXIY MOHATUIMHU
IUIOLIA M ¥ 00bEMa, eprUMeTpa 1 TUIOLIA 1 TTOBEPXHOCTH.
Pacno3naBaTh WCTHHHBIE W JIOXKHBIE BBICKA3bIBAaHUSA O
MHOTOTpaHHUKAX, NMPHBOJAMTH NPUMeEPbl U KOHTPIPUMEPHI.
Pemate 3a1a4M 13 peanbHOM )KU3HU.

IloBTOpEHUE
1 00001eHue
(10 u.)

[ToBTOpEeHUE OCHOBHBIX TOHATHH M METOAOB Kypca 5 Kiacca,
0000111eHHE 3HAHUHA.

BoruncasarTs 3HAYEHUS BBIPAKECHMUI, colepaKalmx
HaTypajlbHble 4YMCIa, OOBIKHOBEHHbIE M JECATUYHBIE ApPOOH,
BBIMOJHATh MPEOOpa3oBaHMsI YMCENT TNPU HEOOXOIMMOCTH C
HaIIPaBJIAOLIEH TOMOILBIO.

BbiOupaTrs cmoco® cpaBHEHUsT  YMCEJ,  BBIYHMCIEHUH,
NpPUMEHATh CBOMCTBA apU(PMETHUYECKUX JeHCTBUH a7
palOHAIN3alMH BBIYUCIICHUN.

OcymecTBISITh CAMOKOHTPOJIb BBINIOJIHAEMBIX ACUCTBUM U
CaMOIIPOBEPKY pe3yJIbTaTa BHIYUCICHUM.

Pemrate mnpocreifiiume 3aia4ydM U3 PEAIBHOM  JKU3HHU,
NPUMEHATh MATEMATHYECKHe 3HAHMSA U1 PEIICHUS 3a1a4d U3
JPYTUX y4eOHBIX PEAMETOB.
Pemate mpocreiiiuue 3agayu
CPAaBHHUBATH  CHOCOOBI  pEIICHHUS
PalUMoOHAJIBHBbIN c10CO0.

pa3HbIMU
3a/1a4H,

crocodamu,
BBIOUPATH

6 xaacc (ue menee 170 u)

Ha3Baunmue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE cogep:kanne

OcHOBHBIE BU/IBI 1eATEIbHOCTH 00Yy4AKIIHXCH




HarypanbHble
yuciaa
(30 9)

Apudmernueckue NENUCTBUSA c MHOT'O3Ha4HBIMH
HaTypaJIbHBIMU YUCJIAMH. YUHWCIIOBBIE BBIPAXKEHUS, MOPSAIAOK
JeiCcTBUI, ucnoiabp30BaHue ckoOOK. OKpyTiieHue HaTypadbHBIX
YHCell.

Jenutenu u KpaTHbIE YMcia; *HAUOONBIINNA OOIIMI TeTUTETh
U HauMeHbllee ooiiee KpaTHoe *.

Pa3noxeHnne unciaa Ha NpocTble MHOXHUTENW. JlennMocTb
CYMMBI U Ipou3BeieHus. [leieHne ¢ 0CTaTKOM.
Pemenue TekcTOBBIX 3a1a4.

BouinoyaHaTs, apudpmernyeckue AeiicTBUS C MHOTO3HAYHBIMU
HaTypaJbHBIMU 4YHUCJIaMH, HAXOAMTb 3HAYEHHUS YHCIIOBBIX
BBIPOKEHHI CO CKOOKaMH U 0€3 CKOOOK; BHIYMCJISITh 3HAYEHUS
BBIPKEHUI, COAEPKALLUX CTEICHHU.

BhInoiHATH, NPUKHAKY M OLWEHKY 3HAUYE€HUW YHMCIIOBBIX
BBIPAKEHUH, IPUMEHATHh NPUEMBbI IPOBEPKH PE3yibTaTa.
Hcnons3oBath TpH  BBIUKCICHUAX MepPeMeCTHTEbHOE H
coyeTraTrejbHOe CBOMCTBA CJOKEHUSI M  YMHOKEHHUS,
*pacnpeneanTelbHOe CBOICTBO YMHOKEHUS OTHOCUTEIbHO
CJI02KeHHUs *, CBOMCTBA apU(MEeTHYECKUX JeHCTBHIA.
HccaenoBatb  YHCIOBBIE  3aKOHOMEPHOCTH,  MPOBOJMTH
YUCJIOBBIE SKCIIEPUMEHTBI.

@opMyJMPOBATH OMNpeleJeHusl JEIUTeNIs U KPaTHOro,
HanOOJBIIEr0 OOINEro JCIUTEAs W HAUMEHBIIEr0 OOIIEeTo
KpaTHOTO, MPOCTOTO0 M COCTAaBHOT'O YHWCEN; HCIOJIb30BaTh 3TU
MOHSITHS TIPU PELICHUH 3a/1a4 (IPU HEOOXOAUMOCTH C OIIOPOii Ha
QJITOPUTM IPABUJIIA).

I[IpuMeHSITH AJNTrOPUTMbI BBHIYHUCICHUS HaWOOIBIIETO OOIIETO
JEMUTENIsI W HAWMEHBIIEro OOIIero KpaTHOTO JBYX YHCET,
AITOPUTM PA3JIOKEHHUS YUCIIA HA IPOCThIE MHOXKHUTEIH.
HccaenoBarb cBOCTBAa JEIMMOCTH CYMMBI M IIPOM3BEICHUS
YHUCEJl ¢ OIIOPOM Ha BOIIPOCHBIN IUIaH.

I[IpuBoauTL nNpUMepPbI YHCENT C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble W HEBEPHbIE YTBEPXKACHUS O
CBOMCTBAaxX YHCEN, ONPOBEPraTb HEBEPHBIE YTBEPKICHUS C
MOMOILIbI0 KOHTPIIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4eCKHe  NPeIJIOKEHUSA  C
MOMOIIIBIO CBSI30K «H, «UITN», «ECTH..., TO...» 110 00pasILy.
PemaTth TeKCTOBBIE 3aa4H, BKIIFOYAIOIIHE ITOHITUS ACIUMOCTH,
apu(MeTHYECKUM CII0COOOM, HCIONB30BaTh Mepedop Bcex
BO3MOYKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN ILIAH.
MopeanpoBaTh X0J pEHIEHUS 3aJayd C MOMOIIBIO PUCYHKA,
CXEMBI, TAOJIUIIEI.

[IpuBonuTh, pazbuparh, OICHHBATH PA3JIUYHbIE PpelIeHUs,




3allMCH  pellleHUHi TeKCTOBBIX 3aJa4 C HalpaBisIoNen
IIOMOILBIO.

Kputndecku oneHuBaTh NMOJYy4YeHHBIH pe3yabTaT, HAXOAUTH
OIMOKH, OCYHIECTBJATH CAMOKOHTPOJIb, NPOBEPssi OTBET
HA COOTBETCTBHE YCI0BHIO.

Harasanas
reoMeTpus.
IIpsimble HA
MJIOCKOCTH
(7 9)

*[lepnienaukynsapHsle npsmblie. [lapamiensHbie npsmble *.

PaccrosiHne mexay AByMs TOYKaMH, OT TOYKH JO MPSMOH,
JUTMHA ITYTH HAa KBAIPATHOM CETKE.
*[Ipumepbl MPSMBIX B IPOCTPAHCTBE *.

PacnosHaBarh Ha ueprexax, PUCYHKax Cllydad B3aWMHOIO
PaCIOJIOKECHUS ABYX MPSAMBIX.

HN3o0paxkar, ¢ MNOMOWBI0 YepPTEKHBIX HMHCTPYMEHTOB
KjIeTyatoil Oymare JBe Iepecekarolecs MpsMble, JBe
NapaJulebHbIE MPSMBbIE, CTPOUTH NPIMYIO, NEPIEHANKYIISPHYIO
JTaHHOM.

IIpuBoauTs NpUMepbI NapaJuIeIbHOCTH "
NEPIEHAUKYJIAPHOCTU IIPSIMBIX B IIPOCTPAHCTBE.

Pacno3HaBaTh B MHOIOYTOJbHUKAaX NEPHEHAMKYJSPHBIE H
napajuleJbHple  cTOpoHbl. M300paskaTh MHOTOYTOJIBHHKH C
napajuleIbHBIMU, EPIEHIUKYISIPHBIMA CTOPOHAMH I10 00pa3Ily.
HaxoauTh paccTossHUE MEXIy IBYMs TOYKaMHU, OT TOYKH [0
IpsMOM, JUIMHY IIyTHM Ha KBaJpaTHOM CETKE, B TOM 4YHCIIE
UCTIONB3YS LIU(PPOBBIE PECYPCHI.

Apoon
(32 v)

OObIKHOBEHHast  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpatienue apobeit. CpaBHEHHUE U YIOPSIIOYMBAHUE IPOOEH.
Hecatuunblie 1poOu U MeTpUYecKas CUCTEMa Mep.

Apudmernueckne  JeicTBUS ¢ OOBIKHOBEHHBIMH U
JECSTUYHBIMH JIPOOSMHU.

OtHomenue. [lenenne B JaHHOM OTHOIIEHHWH. *Macmrad®,
MPOTIOPIIUS.

[Tonsarue mporienTa. Brruucnenue mporeHTa OT BEIWYUHBI U
BEJIMYMHBI 110 €€ MPOLEHTY.

Penienune TekCTOBBIX 3a7a4, COAEPIKALIMX IPOOH U MPOLIEHTHI.
[IpakTuueckas padora «OTHOIIEHHE UIMHBI OKPY>KHOCTH K €€
TUAMETPY».

CpaBHMBATh U YNOPSIA0YMBATH JpOOH, BHIOHPATH CHOCOD
CpaBHEHHUS POOeH.

IIpencraBisiTh JECATUYHBIE IpPOOM B BUJE OOBIKHOBEHHBIX
npoOeil 1 OOBIKHOBEHHBIE B BUJIC JIECSITHYHBIX, HCMOJIb30BATH
IKBHBAJIEHTHbIE TMPeICTABJEHUs] IPOOHBIX YHCEN MPH HX
CpPaBHEHUHU, TIPU BBIYUCICHUSIX (NIPU HEOOXOAUMOCTH C
HalpaBJISoNIEeil TOMOLIBIO).

Hcnonb3oBath JecAiTUUHBIE JpoOM MpH MpeoOpa3oBaHUU
BEJIMYMH B METPUUYECKOM CHCTEME MEP.

BoinonaTs apudmMernyeckue JeicTBUSI ¢ OOBIKHOBEHHBIMU
U IECATUYHBIMU JPOOSIMH.

BuruucasarTno 3HAYEHUS BBIPAXKEHU, COJZIepKaIINX
OOBIKHOBEHHBIE W JIECATHUYHbIE  JApoOU,  BBHIMOIHATH




npeoOpa3zoBanusi JipoOeil, BBLIOMPATH CMOCO0, NPHUMEHSATH
cBoiicTBa apudmMeTHuecKux AEHCTBHM Ul palMoHaIN3aluu
BBIYMCIICHUM.

CocTaBasATh OTHOLIEHUS U INPOIOPLMH, HAXOAUTH OTHOIIECHHUE
BEJINYMH, JEJTUTh BEJIMUYMHY B JJAHHOM OTHOIIIEHHUH.

Haxoauth 3KCNEepHMMEHTAJNBHBIM IYTEM OTHOLICHHE JJIMHbI
OKpY)XKHOCTH K €€ Juamerpy (npu HEOOXOAMMOCTH C
HalpaBJIoNEeil TOMOUIBIO).

Haxoauth Mmacmitad 1uiaHa, KapThl U BBIYMCIATH PACCTOSHUSA,
UCTOJB3Ys MaclITal ¢ ONOPO Ha AITOPUTM y4EOHBIX 1EHCTBHIA.
OO0BACHATH, UTO TaKOE MPOLEHT, YINOTPeOIATh 000POTHl peuu
CO CJOBOM «IIPOLIEHT». BbIpazkaTh NpPOIEHTHI B Jpo0sSIX U
JpoOU B MPOLIEHTaX, OTHOUIEHUE JIBYX BEJIMUYUH B IPOLEHTAX.
BbIYHCJIATD IPOLEHT OT YKCIIA U YUCIIO 10 €r0 IPOLICHTY.
OxpyrasaTe 1poOW W TPOIEHTHI, HAXOIUTH MPUOIMKEHUS
yrcel NpU HEOOXOAMMOCTH C HCHOJIb30BAHUEM BU3YaJIbHOU
OTIOPBI.

Pemarp 3agaym Ha YacTu, MPOLEHTHl, NPONOPLUHU, Ha
HaxoX/1eHue ApoOu (IpOIeHTa) OT BETUYHUHBI U BETMYUHBI 110 €€
npobu (MpOLEHTY), ApoOu (MPOIEHTa), KOTOPHIH COCTaBISIET
onHa BenuumHa oT jpyroi. IlpuBoamTh, pa3dupars,
OLICHMBATDH PA3JIMYHbIC PELICHUS, 3alIUCU PEIIEHUN TEKCTOBBIX
3a/1a4 Mpu HEOOXOAMMOCTH C HAIIPaBIISIFOIIEH TOMOUIBIO.
N3Baekars uHpopManuie u3  TaOIMIl W JUarpamm,
UHTEPIPETUPOBATH TabJIMYHbIE JaHHbIE, OTIpEeNATh
HauOoJIbIlIee M HAUMEHbIIIee U3 MPECTaBICHHBIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus
(69)

*OceBas cummertpus. LlenTpanbHas cuMMeTpusl.

[TocTpoenne cuMMeTpUYHBIX QUTYD.
CummeTpus B IpoCTpaHCTBE™ .

Pacno3HaBaTh Ha yepTexax U M300paKEHUSIX, M300paKaTh OT
PYKH, CTPOUTH C TOMOIIBI0O UHCTPYMEHTOB (UTypy (OTPE30K,
JOMaHyl0, TPEYTOJIbHUK, TPSAMOYTOJbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JAHHOM OTHOCHUTEIBHO NPSIMOM, TOYKH C
HaIPaBJIAOLIEH TOMOILBIO.

Haxoauth npuMepbl CHMMETPUH B OKPY>KaIOIIEM MUPE.
MogeaupoBare u3 Oymaru 1Be (GUIYypbl, CHUMMETPUYHBIC




OTHOCHUTEIIEHO TPSMOH; KOHCTPYHPOBATh TE€OMETPHUYECKHUE
KOH(UTypaluu, UCIOJIb3ys] CBOUCTBO CUMMETPHH, B TOM YHCIIE
C TOMOILIBIO ITM(POBBIX PECYpCOB C OINOPOH Ha AITOPUTM
y4eOHBIX AEHCTBUIL.

Bripakenus
¢ OykBamu
(6)

[IpumeHenwe OyKB IS 3aITCH MaTEMaTHICCKIX BBIPAKESHUH U
npeUIoKeHU.  *ByKBeHHbIC  BBIDOKEHUS W YHCIIOBBIC
[MOJICTAHOBKH *.

bykBeHHbBIE paBEHCTRA, HaXO0XKIEHHE HEU3BECTHOIO
KOMITIOHEeHTa. DOpMYITHL.

HUcnoab3oBath OYKBBI i1 0003HAYEHUS YHCEI, MPU 3aMKUCH
MaTeMaTUYeCKUX  yTBEPKICHUM, COCTABJISITh  OyKBEHHBIC
BBIPKEHMUS 110 YCIOBHIO 33]1a4HU.

HccaenoBaTtb  HECIOXKHBIE  YUCIOBBIE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISI UX 3aIHCH.

Bo1uucjasaTs 4ucioBoe 3HAYeHUE OYKBEHHOTO BBIPAKECHUS MPU
3a/laHHBIX 3HAYeHHSIX OYKB C OMOpPOM Ha aJITOPUTM Y4eOHBIX
JIeHCTBUH.

3anucbIiBaThH ¢popmyJnr: nepuMeTpa u ILIOILA I
NpsIMOYTOJIbHHMKA, KBajpaTa; JJIMHBI OKPYKHOCTH, TIUIOIIAIN
Kpyra; BHINOJIHSITH BHIYHCJIEHHUS 110 3TUM (HOpMyIIaM.
CocTaBiasTh (opMyJibl, BHEIPAKAIOIINE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTb, BPEMSI, PACCTOSHHE; 1I€HA, KOJUYECTBO,
CTOMMOCTh; TPOU3BOJUTEIHLHOCTh, BpeMsl, O00BEM pabOTHI;
BBITIOJTHATH BBIYUCIICHUS IO 3TUM (opMysiaMm.

Haxonuth  HEW3BECTHBIH  KOMIIOHEHT  apu(METUUECKOTro
JEHCTBUS.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 4)

YeTbIpEXYTrOJIbHUK, [IPUMEDPBHI YETBIPEXYTOJIbHUKOB.
[IpsmMoyronpHUK, KBaJgpaT: CBOWCTBA  CTOPOH,  YIJIOB,
JIUaroHalieH.

I/I3MepeHHe YTJIOB. Bungsr TPEYTrOJIbHUKOB.

[Tepumerp MHoroyrompHuka. [lmomanp ¢urypsl. Dopmymsl
nepuMerpa W IUIOM@AAM NpsMoyroyibHUKa. [lpubmmkénnoe
U3MepeHHe miomaan Guryp.

*[Ipaktuueckas padora «Ilnomans kpyray *.

MN300pakaTh Ha HENIMHOBAHHOM W KieT4yatoil Oymare c
HCII0JIb30BaHUEM YepTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKHU c 3alaHHBIMH CBOICTBaMH: c
napajuleIbHBIMU, NEePHEHINKYISIPHBIMUA, PAaBHBIMH CTOPOHAMHU,
OpSMBIMU  YIJIAaMH U JIp., PaBHOOEAPEHHBIN TpPEyroJbHUK.
IIpennarars u 00cyK1aTh CNIOCOOBI, ATTOPUTMBbI IOCTPOSHUS.
HccaenoBarb,  HCIONB3Ys  SKCIEPUMEHT,  HaOIIOJCHMUE,
MOJIEJIMpOBAaHUE, CBOMCTBA  MpPSMOYTOJbHUKA, KBaJpara,
pa3buBaTh Ha TPEYTOJBLHUKH C ONOPOIl HAa BOIIPOCHBIN TJIAH.

O00CHOBBIBATb, ONPOBEPraTb C IMOMOUILI0 KOHTPIPUMEPOB
YTBEPKACHUSI O MpPSAMOYTOJIbHHUKE, KBaApaTe, Pacrno3HaBaTh




BEPHbIC U HEBEPHBIEC YTBEPKICHMUSL.

H3mepsATh U CTPOMTH C MTOMOLIBIO TPAHCIIOPTHUPA YIJIBL, B TOM
YUCJI€ B MHOTOYIOJIBHUKE, CPABHHMBATh YIJIbl; Pacno3HABaTh
OCTpBbIE, IIPSIMBIE, TYIIbIE, PA3BEPHYTHIE YIJIBL.

PacnosnaBars, n3o0paxarth OCTpPOYTOJIbHBIM,
IPSAMOYTOJIBHBIN, TYIOYT'OJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN  TPEYroJbHUKU (TIpU HEOOXOJMMOCTH C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

BbruncasaTs epPUMETP MHOI'OYTOJIbHHUKA, monanb
MHOT'OYTOJIbHUKA pa30MeHneM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIE
¢Gurypsl, HUCHOJIB30BaTh METPUUYECKUE EAMHMIIBI U3MEPEHUS
JUIMHBI ¥ TJIOLIA/IU C OTIOPOIl Ha allrOPUTM Y4eOHBIX EHCTBUH.
Hcnonb3oBath NpudIM:KEHHOE M3MepeHHe UIMH U IIJI0IaaAeH
Ha Kjer4yaroil Oymare, NpHOMMKEHHOE H3MEpEHHE JUIMHBI
OKPY>KHOCTH, IUIOINAIU KPyTa.

Monoxurenbubie u |Llenple  umcma.  *Moayns  umcna, — reomerpuueckas | [IpBoauTH NpHMeEpBHI MCIONB30BAHMSA B PEAIbHON KU3HU
OTpHIATeJIbHbIE | MHTEpIpeTalus Moays. UHCIOBbIE IPOMEKYTKH *. TI0JI0KUTEIBHBIX U OTPHIATENbHBIX YHCEN.
gncaa TonokuTenmbupie #  oTpumaTeTbHbe uncia.  Cpasnerme | A300PaKATL Uenble uncia, MOJIOXKUTE/LHBIC W OTPHLIATENLHEIS
(40 1) TIONOKUTENBHBIX M OTPULIATENBHBIX uncel. Apupmernueckue| TMCa  TOUKaMU  Ha  HHUCJIOBOM  HPAMOM, MCHOJIB30BATH
JeHCTBHUS C TIOJI0KUTENLHBIMU U OTPULIATENBHBIMYA UicIamMu, | [ACTOBYIO IPAMYIO JULT CPaBHCHUA HHCCIT.
Pellterie TEKCTOBbIX 3a1a1. IpuMeHATL NPAaBWJIA CPABHEHMS, YIOPSAAOYHBATH IIENIbIE
4pcia; *HAXOAMTH MOy Yucia ™,
@®opMy/IHPOBATH MPABWJIA BHIYKCICHHUS C HOIOKUTEILHBIMU 1
OTPULIATENLHBIMU UHCIAMM, HAXOAUTHL 3HAYEHHS] UKCIOBBIX
BBIPAKEHMIA, CoepIKAIINX neicTBus
C TOJOXKUTENLHBIMA M  OTPHUIATENLHBIMM  UMCIAMH  HpH
HEOOXOIMMOCTH C OMOPOIi HA aITOPUTM IIPaBUIIA.
IIpumeHsATH CBOWMCTBA CIOXKEHUS W YMHOXEHHUS A
peoOpa30oBaHKs CyMM M IIPOU3BEICHHUIA.
Mpeacrapaenne | IIpsAMoyrombHas  cuCTeMa  KOOPAMHAT HA  IUIOCKOCTH.| OOBACHATL M HJLIIOCTPUPOBATH MOHSATHE IIPAMOYTOJILHOM
JAHHBIX KoopuHaThl TOUKH Ha TIOCKOCTH, a0CIIcca U OpAMHATA. cuCTeMBl ~ KOOpAMHAT  HAa  IUIOCKOCTH,  HCIOJb30BaTh
(6 9) CronGuaThie M KPYTOBBIE THATPAMMBL. TEPMUHOJIOTHIO; CTPOMTh HA KOOPAUHATHOHN MI0CKOCTH TOUKH




[Ipaktrueckas padota «IlocTpoeHue nuarpamm.
Pemienne  TekcTOBBIX ~ 3agay,  colepKalllMX  JIaHHBIE,
MMpEaACTaBJICHHLIC B Ta6J'II/IIIaX " Ha AuarpamMmax.

¢Gurypsl Mo 3aJaHHBIM KOOpAMHATaM, HAXOAMTb KOOPIAMHATHI
TOYEK.

Yurarth CTOJI0UYaThIE u KpYyroBbl€ JMarpammabl;
HHTEPNPETHPOBATH JTAaHHBIE; CTPOMUTH crosnbyarsle
JMarpamMMmbl.

Hcnoab3oBath uHpOpMANNIO, TIPEACTABICHHYI0O B TabIUIaxX,
Ha JAuarpaMMmax JJid pelIeHus TEKCTOBBIX 3aJady W 3aj1ad H3
peanbHOU KU3HH.

Harasgnas
reoMeTpus.
Durypsi

B IPOCTPAHCTBE
(9 )

*[IpssmoyroibpHBIN Mapaienenumnes, Kyo, npusMa, nupamuiaa,
KOHyC, UWIWHAp, Imap u  cdepa.  H3oOpaxenue
IIPOCTPAHCTBEHHBIX ¢uryp. [Tpumepsr pa3BEPTOK
MHOTOTPaHHUKOB, LIUJIMH/Ipa U KOHYCA.

IIpakTueckas pabota «Co3nanue Mozenen
POCTPAHCTBEHHBIX (DUTYDY.

[Tonstne o00BEMa; eauHHUIBI U3MepeHUs o00béMa. OO0BEM
MPSIMOYTOJIBHOTO Tapasuienenurena, kyoa, popmyisr oobéma *,

Pacno3naBarp Ha  dYepTexkax, pHUCYHKaxX, ONUCHIBATH
nupamMuy, Npyu3My, HWIHHIP, KOHYC, IIap, M300paxaTb UX OT
PYKH, MOAEJIHPOBATH U3 OyMaru, MiIacTHJINHA, IIPOBOJIOKHU H JIp.
¢ Harpasysitoiei moMorisio. [IpuBoaAMTHL MpUMepPbI 0OBEKTOB
OKPY’KaroIIero MUpa, UMEIOIINX (OPMbI HA3BAHHBIX TE.
HUcnosb30BaTh TEPMHUHOJIOTMIO: BepiinHa, peOpo, TpaHb,
OCHOBaHHE, BBICOTA, PAINYC U AUAMETP, pa3BEPTKa.

HN3yuarthb, WUCMONB3ysl SKCIEPUMEHT, HAOIIOJIeHUE, U3MEpPEHHE,
MOJICJIUPOBAHUE, B TOM YHUCJIE KOMIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BBHIAABJSTH CXOJACTBA M PA3IUYHUA:
MEXAY MUPaAaMUION U MPU3MOM; MEXIY LIIUHIPOM, KOHYCOM U
1apoM.

Pacno3naBath pa3BEéPTKU MNapajuieNenunena, Kyda, MpHU3MBL,
NUpaMUIbl, KOHyCa, [WIWH]PAa; KOHCTPYUPOBATH JIaHHBIE Tella
U3 pa3BEPTOK, CO3[aBaTb HUX MOJEIM C HaIpaBIAOIIEH
TTOMOIITBIO.

Co3naBaTh MoOJeJM TPOCTPAHCTBEHHBIX (uryp (u3 Oymaru,
IIPOBOJIOKH, IJIACTUIIMHA U JIp.) C OIIOPOM Ha aNrOpUTM y4eOHBIX
JIEVICTBUU.

H3mepsaTs Ha Moaeassx: UIMHBI pPEOEpP MHOTOIPAHHHKOB,
JMaMeTp 1apa.

Boiuucaats mno  ¢gopmyaam: 00bEM  TPSAMOYTOJIBHOTO
napajuiefienunena, Ky0a; HCIONb30BaTh €IWHUIIBI HW3MEpPEHUs
00b€Ma; BBIYHCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napajuielenune0B; pemaThb 324244 C pealbHbIMU JaHHBIMU C




OIOPO¥ Ha CIIPABOYHYIO MH(OPMAIIHUIO.

HoBTOpEHHE,
00001IEeHME,
cucTeMaTH3aluus
(20 v)

[ToBTOpEHUE OCHOBHBIX TMOHSATHI W METOJIOB KYpCOB 5 U 6
KJIacCOB, 000OIIEHNE U CUCTEMATH3AI 3HAHUM.

Bpruuciaars 3HAYCHUSA BBIPAKCHU, coEpKAIINX
HaTypaJbHbIE, LEIbIE, IOJOKUTEIbHBIE W OTPULATEIbHbIE
yuciaa, OOBIKHOBEHHBIE U JIECATHYHBIE JPOOU, BBHITIOJHATH
npeoOpa3oBaHus 4YKCEN W BBIPAKEHUU MPU HEOOXOAUMOCTH C
HaIPaBJISAOMIEH TOMOILBIO.

BeiOupars  cmoco0d  cpaBHEHUS ~ 4KCEN,  BBIYMCIICHHH,
NPUMEHATH CBOMCTBA apu(METUUECKHX JIEUCTBHM A
PalMOHAIN3ALUH BEIYUCICHUN.

Pemars mnpocreilluMe 3agauyM U3 peaJbHOW  KW3HHU,
NMPUMEHATh MATEeMAaTHYeCKHe 3HAHUA Ul PELICHUs 3a/1a4 U3
JIPYTUX MPEIMETOB.

Pemarb npocreiimue 3a1a4i pasHbIMHU CIIOCO0aMu.
OcyuiecTBIsITh CAMOKOHTPOJIb BBINOJIHAEMBIX JECHCTBUA H
CaMOIIPOBEPKY pe3yJIbTaTa BBIYMCICHHM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (110 I'OJAM OBYUYEHMUA)

7 kaacc (He medee 102 u)

HazBanue
pasaena (TemMbl)
Kypca (4uciio

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4YAKIIHNXCHA

(25 )

Pemenre oCHOBHBIX 3aJay Ha ,Z[pO6I/I, IMPOLCHTHI U3 peanLHoﬁ

MIPaKTHUKHU.
IIpu3Haku  1€IUMOCTH,  Pa3IOKEHUS

MHOXHUTCIIN

4acoB)
Yucaa u [TonsiTHE palMOHATILHOTO YHUCIA. CucreMaTu3MpoBaTh 7 odoramars 3HAHUSA 00
BbIYMCJICHHSI. Apudmernueckue JEHCTBUS C PAIMOHAIBHBIMUA YWCIAMU. | OOBIKHOBEHHBIX U JECATUUHBIX APOOSX.
PauunonanbHble CpaBHeHMe, ynops10YMBaHUE PAIMOHAIBHBIX YHCET. CpaBHMBATH M YNOPAA0YUBATH APOOH, TpeoOpa3oBbIBas MPHU
yuciia CremneHb ¢ HATYpaJIbHBIM ITOKa3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOb.
IIpumensiTe  pasHooOpasHble  CHOCOOBI M NPHEMBI




HaTypaJIbHBIX YHCEIL.
PeanbHble 3aBHCHUMOCTH.
MIPOIOPLIMOHATIBHOCTH.

[Ipsamas

n

oOpatHas

BbIYHCJICHUS] 3HAYEHUH APOOHBIX BbIPA:KEHUH, COJepKaIINX
OOBIKHOBEHHBIE UM  JIECATUYHbIE JpOOM: 3aMEHATh IpH
HEOOXOJUMOCTH  JIECATUYHYIO  JIpoOb  OOBIKHOBEHHOM U
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BhIpaXkeHUE K (opme,
HauOosnee yAoOHOM s  BBIYMCIEHUH, MPeoOpa3OBHIBATh
NpoOHBIE BBIPAXKEHHUS HA YMHOXEHHME M JIeNeHUE JECATUYHBIX
npo0ei K JEHUCTBUSM C LETBIMH YnciaamMu (TIpu HEOOXOIUMOCTH
C HaIPaBJISAIOLIEH TOMOIIBIO).

I[IpuBoauThL 4yMCIOBbIe U OyKBeHHble NMPHMEPbl CTEIEHU C
HaTypaJbHbIM [OKa3aTeleM, OOBSCHSAS 3HAUYEHUS OCHOBAHUS
CTENEHM M IOKa3aTelsl CTENEeHH, HaXOJUTh 3HAUEHUsl CTereHel

Buza a'’ (a — mo6oe palMOHATLHOE YUCIIO, 71 — HATYPATbHOE
YHCII0) C OMOPOI Ha CIIPaBOYHYIO HH(POPMALIUIO.

[lonumars cMblca 3anMcu OOJIbIIMX YHCEJ € MOMOUILIO

AeCATHYHBIX Apo0dei u crenenel ynciaa 10, npUMeEHATH UX B

peajbHbIX CUTyalusIX.

IIpuMeHATH NPU3HAKY IETUMOCTH, PA3JI0KEHHS HA MHOKHUTEIN
HaTypaJIbHbIX YHCEII.

Pemare mpocreiimme 3ajauM  Ha  4acTH, IIPOLIEHTHI,
IPONOPLUH, Ha HAXOXKJEHUE OpoOH (IIPOLEHTa) OT BEJIUYUHBI U
BEIMYMHBI 10 € 1poOu (mpouleHTy), IpoOu (mpoleHTa),
KOTOPBIN COCTaBJISIET OJHA BeNIWYMHA OT apyroi. IlpuBoaurs,
pa30uparTh, OHEHNBATH PA3JIMYHBIEC PELICHHUS, 3alIUCH PEIICHUN
TEKCTOBBIX 3aJ1au.

PacniozHaBath M OOBACHATH, ONHPAsCh HA ONpEACICHUs,
OpsIMO TPONOPILHOHANBHBIE M OOpaTHO NPONOPIHOHATIbHbBIE
3aBUCUMOCTH MEKIY BEIMYMHAMU; NPUBOAUTH NMPHUMeEPBI dTHUX
3aBUCHUMOCTENl M3 peaJlbHOTO MHpa, U3 JPYTUX Yy4eOHBIX
IIPEIMETOB.

Pemats mpocrelilne NMpakKTHKO-OPHMEHTHPOBAHHbIE 3a1a4u

HAa  OpoOdW, TNPOUEHTHI, TNPAMYKW H  00paTHYIO

NPONOPUUOHATBHOCTH, IPOTIOPIH.




Aaredpanueckue
BBbIpaKeHUs
(27 v)

bykBennble  BelpaxkeHus.  Ilepemennble.  JlomycTumsble
3HAYEHUS NepeMeHHBIX. DOpMyIIBL.

[IpeoOpa3oBanne OyKBEHHBIX BBIPaXXEHUH, paCKpPhITHE CKOOOK
U TIPUBE/ICHUE MOI00HBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeleM.
MHOrous€eHsI. Cnoxenue, BBIUUTAHUE, YMHOXEHHUE
MHOrowieHoB.  DopMysbl  COKpAalIEHHOIO  YMHOXCHUS.
Pa3noxeHne MHOro4JI€EHOB Ha MHOKUTEIH.

Ogiaaners Ha  0a3oBOM ypoBHe anreOpandeckon
TEPMUHOJIOTHEH M CHMBOJIMKOH, NMPHMeHATH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxoauth 3HadeHHs OYKBEHHBIX BBIPRKCHHMH TMPU 3aJaHHBIX
3HAYCHUSIX OYKB; BBIMOJIHSATH BEIYUCICHHS TI0 (POpMyIIam.
BbInoJHATHL TpeoOpa30BaHUs EOT0 BRIPAKEHHS] B MHOTOWIECH
MIPUBEJICHNEM TTOJO0HBIX CIaraeMbIX, paCKpPBHITHEM CKOOOK.
BbINoJHATL YyMHOXXKEHHE OJHOWIEHA HAa MHOTOYIEH U
MHOTOWJIEHa Ha MHOTOWICH, NMPUMEHATH (HOpMYJBl KBajpaTa
CyMMBI M KBaJpaTa pa3HOCTH C OMNOPOW Ha CIPABOUYHYIO
MH(pOpMaIHIO.

OcyuiecTBIATh PaA3I0KEHUE MHOTOWICHOB Ha MHOMKHUTEIH
HyTéM BBIHECEHUS 34 CKOOKH 06III€FO MHOXUTCJIA, TPUMCHCHU A
GopMynbl  pa3sHOCTH KBaapaToB, (OopMyn  COKpaIIEHHOTO
YMHOXKEHUSI C OTIOPOH Ha CIIPaBOYHYIO WH(POPMAIIHUIO.
I[IpumeHsiTh TpeoOpa3oBaHWEe MHOTOUWICHOB I pPELICHUS
Pa3siIMYHbBIX 3aJa4 K3 MATCMATHUKH, CMCKHBIX HOPECIMETOB, H3
peabHOM MPaKTHUKH.

3HAKOMHUTBCS C HCTOPUEH Pa3BUTHI MAaTEMaTHKH.

YpaBHeHus
1 HEPpaBeHCTBA
(20 u)

YpaBHeHue, IpaBHIIa npeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJILHOCTh YPaBHEHHUIA.

JInHeliHOe ypaBHEHME C OJHOU ITEPEMEHHON

IIEPEMEHHOM, PELICHUE JTUHEUHBIX YpaBHEHU. Pelenne 3anau
C IOMOIIBIO YPaBHEHHUIA.

*JluHeitHOe ypaBHEHHUE C IByMS IEPEMEHHBIMH U €ro rpaduk *.
Cucrema JIByX JIMHEWHBIX YPaBHEHHUU C JBYMsI IEPEMEHHBIMH.
Pemenne cucteM ypaBHEHHIl CIMOCOOOM TOJCTAaHOBKU U
CITOCOOOM CJI0KEHHS.

Pemate JMHENHOE ypaBHEHHME C OJHOW IEPEMEHHOW,
NpUMeHsAs NPaBWJA IepexoJa OT HMCXOJHOIO YpaBHEHHUS K
paBHOCUIBHOMY €My Ooznee mpocroro Buja. IIpoBepsiTh,
ABIISIETCS JIM KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHUS.

IMopOupars npuMepsl Map 4uces, SBISIIOIMIMXCS pPELICHUEM
JMHEWHOIO YpaBHEHUS C IByMS IIEPEMEHHBIMH.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TpaduK JHHEWHOTO
YpaBHEHHUsI C JBYMs MEpeMEHHBIMH (IIpY HEOOXOAMMOCTU C
UCIIOJIb30BAHUEM CMBICIOBOM OMOPBI); MOJB3YSACh I'padUKOM,
NPHUBOIUTH MPUMEPbI PELICHNS YPABHEHMUSL.

HaxoauTh pemieHue CHUCTEMBI JIBYX JIMHEMHBIX YPAaBHEHHH C
JIBYMs TI€PEMEHHBIMH C ONOpOW Ha alropuTM Yy4eOHBIX
JIEHCTBHM.

CocTaBasTh U pemiaTh ypaBHEHUE WIHA CUCTEMY YPaBHEHUH 110




YCIOBHIO 33Ja4¥, MHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3aJla4d IIOJYy4YEHHBIH pe3yJapTaT C OIOpOM Ha
BOITPOCHBIN IIJIaH.

Koopaunarsi
U rpadukm.
DOyHKIUH
(24 9)

Koopannata To4uku Ha mpsMoil. YHCIIOBBIE MPOMEXKYTKH.
PaccrosiHre Mexy IByMsl TOUKaMH KOOPAMHATHOM MpsiMON
[IpsiMoyToNbHAsE cHCTEMa KOOPIMHAT Ha TUIOCKOCTH. [Ipumepsr
rpaduKoB, 3agaHHbIX ¢opmynamu. YUteHue rpaduxoB
peanbHbIX 3aBUCUMOCTEM.

[Tonsatue ¢ynkuuun. I'paduk ¢ynkumu. CpoiicTBa (QyHKIMIL.
Jluneitnas  ¢yuknusa. IloctpoeHue rpaduxa IHHEHHOMN
¢bynkuuu. I'paduk pynkuun y = kx + b.

H3o06paxkaTs Ha KOOPAWHATHOU IpsAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH,
MHTEPBAJIbl; 3aMChIBATh UX Ha aJIreOpandeckoM S3bIKeE.
OTrMeyaTh B KOOPAMHATHOM IUVIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJIMHATaM; CTPOUTH TI'pa(UKU HECIOXKHBIX 3aBUCUMOCTEH,
3aJaHHbIX (OpPMyJIaMH, B TOM YHUCIE C TOMOIIbI0 HU(POBBIX
nabopaTopui.

IIpumeHnsiTh, M3y4aTh NPEHMYLIECTBA, HMHTEPNPETHPOBATH
rpaduueckuii cocod npeAcTaBIeHUs U aHaJIM3a pa3Hoo0pa3HOM
AKHU3HEHHOH HH(pOpMAaIHH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKLIMH, OBJIAJIEBaTh
(YHKIMOHATIBHON TEPMUHOJIOTHEH.

Pacno3naBarhb nuHeiiHy0 QyHkuio y = kx + b, onuchIBaTH
e€ CBOMCTBA B 3aBUCUMOCTH OT 3Ha4eHUN KO3 PULIUEHTOB k u b
(mpu HEOOXOAMMOCTH C OIIOPOH Ha AJITOPUTM IMpaBUIIA).
Crponts rpadgukm nuHeHol GpyHkuu, pynkuuny = kx + b
Hcnonb3oBath uu@poBble pecypchbl s NOCTPOCHHUS
rpaduKoB PyHKIUI U U3yYEHHs UX CBOMCTB.

[IpuBOIUTE TPUMEPHI JIMHEMHBIX 3aBUCUMOCTEM B pPEATBHBIX
IpoLeccax 1 sIBJICHUSX.

IloBTOpPEHUE
1 00001IeHHe
(6 9)

[ToBTOpEHNE OCHOBHBIX MOHATUH M METOJOB Kypca 7 Kiacca,
000011IeHE 3HAHUH.

BbiOnpaTh, NpPUMEHATH CHOCOOBI  CPaBHEHUS  YUCEI,
BBIUMCJIEHUM,  NpeoOpa3oBaHUN  BBIPAXKEHHUM,  pelICHUS
ypaBHEHHH IPU HEOOXOIMMOCTH € HANPaBIIAIONIEH TOMOIIBIO.
OcyuiecTBIsITh CAMOKOHTPOJIb BBINOJHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yibTaTa BBIYUCIEHHUH, MpeoOpa3oBaHUH,
ITOCTPOEHHUH.

Pemate mpocreiiluMe 3aJaYyM U3 pealbHOM  KU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHUSA JUIA PEIICHUS 3a]1a4 U3
JIPYrUX MPEeIMETOB.




Pemats mpocreiiline TeKCTOBbIe 3aJa4HM, CPAaBHUBATD,
BBIOMPATH CIIOCOOBI PELICHUS 3a7a4u.

8 kunacc (e menee 102 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00Yy4YAKIIHNXCHA

4acoB)
Yucaa u KBagpatuelii  kOpeHb M3 UHKCIA. *[lousitTne 00| MOpMYJIMPOBATH oOlNpeiesieHHe KBAAPATHOTO KOPHS U3 YHUCIA,
BbIYHMCJICHUS. UppallMOHAILHOM  4Hcle.  JlecATUuHble  MPUOTMKEHUs | apu(PMETUYECKOTO KBAJIPATHOTO KOPHS MPH HEOOXOAMMOCTH C
KBagparubie HWpPalMOHAIIBHBIX YUCEN. BH3yaJIbHOW OMOPO.
KOPHHU JleiicTButenbHbie yncna. CpaBHeHHE NeHCTBUTENbHBIX uncen . | [IpuMeHs T omepanuio M3BICYCHUS KBAAPAaTHOTO KOPHSA W3

(15 u)

ApudmeTrueckuil KBaipaTHbIN KOPEHb.
VpaBHeHue Bujia x> = q.

CaoiicTBa apumeTnyecKux KBaJPATHBIX KOpHEH.

[IpeoOpa3oBaHue  YHUCIOBBIX  BBIPAKEHUH,
KBa/IpaTHbIE KOPHH.

COJIePIKALITIX

qucia, HCIoJab3ysl 1pu H€06XOI[I/IMOCTI/I KaJIbKYJATOP.
OHEHI/IBaTL KBaApPATHBIC KOpHHA OCJIbIMHA qucjiaaMnu u
JACCATHYHBIMHA I[pO6$IMI/I.

CpaBHI/IBaTB H yYunopsiaoumBaThb panOHAJIBHBIC u
HppaquOHAJIbHBIC YHCJIa, 3alIMCAHHBIC C ITOMOIIBIO KBAJAPAaTHBIX
KOpHGI’I npu HCO6XO,I[I/IMOCTI/I C HanpaBn;I}omeﬁ IIOMOIIBIO.

HccaenoBars, ypaBHEHHE K2 = a, HaxXOIWThb TOYHBIE U

npubnmKEHHBIE KOpHU npu a > 0.

HccaenoBarb cBOMCTBA  KBAJpPaTHBIX KOPHEW, MPOBOIS
YHUCJIOBBIE DJKCIEPUMEHTBI C MCIOJIb30BAHUEM KAJIbKYJIATOPA
(koMIIBIOTEDA).

IlpuMeHaTs CcBOMCTBA apu(MeTHYECKHMX KOPHeH 1JId
npeodpa3oBaHusi BbIPAKEHUIA.

BeinosHATL npocreiimme npeo0pa3’oBaHUsl  BBIPAXKECHUH,
COACpKAMMUX KBaJAPAaTHBIC KOPHH. Bblpaman, NEPEMCHHEBIC U3
reOMEeTPUYECKUX U (PU3NYECKUX (POpMyYIT MPH HEOOXOTUMOCTH C
OIOpO Ha MPABUIIO.

BoruncaaTh 3Ha4eHHUs BBIPDAKEHUN, COAEPIKAIIMX KBaJpaTHbIE




KOPHH, UCIIOJIB3YS IPU HEOOXOIUMOCTH KaJIbKYJIATOD.
Hcnmosb3oBarh B XOA€ pelIeHUd 3a7a4  DJIEMEHTapHbIC
IPEJICTABICHUSI, CBSI3aHHBIE C NPUONMKEHHBIMU 3HAUYEHUSMU
BEJINYUH.

3HAKOMUTHCS C UCTOPUEN pa3BUTHSA MaTeMaTHKH.

Yucaa u
BbLIYMCJICHUSI.
Crenenn

¢ HeJbIM
nokasarejiemM
(749)

Crenens ¢ nenbM nokasareneM. CTaHaapTHas 3alUCh YHUCIIA.
Pa3mepbl 00BEKTOB OKpY)Karomiero Mupa (OT 3IEMEHTapHBIX
YaCTHI 10 KOCMHUYECKUX 0OBEKTOB), JJIUTEILHOCTh MPOIECCOB
B OKPY’KAIOLIEM MUPE.

CBolicTBa CTETIEHHU C IIEJIBIM MTOKa3aTeleM.

®opMyJIMPOBaAThH ONpeeJIeHHe CTEIICHNU C LIEJIBIM I10Ka3aTeIeM
(mpu HEOOXOAMMOCTH 110 BU3YaJIbHOMN OIOPE).

IIpeacraBiasitb 3amuch OOJBIIMX M MajblX 4YHCENl B
ctanzapTHoM Buzae. CpaBHMBATh 4YHClIa W BEJIWYUHBL,
3amnMcaHHble ¢ UCNOJIb30BaHueM cTeneHu 10.

Hcnonb3oBarh 3ammMch 4YMcel B CTaHAApPTHOM BHUAE IS
BBIpQXEHHUSI pa3MepOB OOBEKTOB, JIMTEIBLHOCTH IPOLIECCOB B
OKPY>KaroIleM MUDE.

®opmyJIMpoBaTh, 3allMCbIBATH B CUMBOJIMYECKOil (popme u
WITIOCTPHPOBATh NPHMEPAMM CBOMCTBA CTENEHU C LENbIM
nokaszareneM (MpU  HEOOXOJUMOCTH C  HUCIOJIb30BAaHUEM
BU3YaJIbHOW OIOPHI).

IIpumensiTe  cBoiicTBAa CcTeleHUW s NpeoOpa3oBaHUS
BBIPAXECHUH, COAEpXKAIIUX CTENEHH C LENbIM I0Ka3aTeleM C
UCIIOJIb30BAaHUEM  CIIpaBOYHOM HMHpopManuu. BbINOJHATH
AEWCTBUSI C YHWCIIAMH, 3allUCAaHHBIMA B CTAHJAPTHOM BUJE
(YMHOX€HUE, J1eJIeHNEe, BO3BE/ICHUE B CTETIEHb).

Aaredpanueckue
BBbIpa/KeHUS.
KBaaparubii
TPEXwIeH

(S4)

KBagparsslii TpéxwieH. Pa3inoxkeHue KBagpaTHOro TpEXuieHa
Ha MHOXUTEIIHN.

Pacno3HaBarh  KBaJgpaTHbIA  TPEXWIEH,  YCTaHABIUBATH
BO3MOYKHOCTB €T0 Pa3JI0KEHHs HA MHOKUTEIH.

PackiaabiBaTh Ha MHOKHMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPULATENIbHBIM JIUCKPUMHHAHTOM TP HEOOXOJUMOCTH C
OIOpPOM Ha AITOPUTM IIPABHJIA.

Auredpanyeckue
BbIPasKeHM .
Auredpanyeckast
ApooOb

Anrebpanueckas qpoOb. JlomycTUMble 3HAYCHUS TIEPEMEHHBIX,
BXOIAIINX B aJIFe6paI/I‘-ICCKI/IC BBIPpAXKCHUS. OcHOBHOE
CBOMCTBO anredbpandeckoii qpoou. CokparieHue Apooei.

CJ'IO)KeHI/IC, BbIYUTAHUEC, YMHOKCHHUC n ACIICHUC

3anuchiBaTh anreOpanyeckue BeipaxkeHus. Haxoqurb o6macTh
OTIpeIeTICHUS PAIMOHAIBHOTO BBIPAKECHUSI.

BbINOJHATL YUCIIOBBIE MOJACTAHOBKY M BBIYUC/ISATH 3HAUCHUE
Ipo0OU, B TOM YHUCIIE C TIOMOIIbIO KaIbKYJISATOpPA.




(15 u)

anredbpanveckux Jpobeil. IIpeodpazoBanue
cojiepKalx anredpandyeckue Apoou.

BBIPAKEHHI,

®opMyJIMpoOBaTh OCHOBHOE CBOMICTBO anredpanyeckoil npodu
U NPUMEHSATh €ro JJis MpeoOpazoBaHust Jpobeit.

BbinoaHATs fAelictBUA ¢ anreOpandyeckUMH JApoOsSIMU TpU
HEOOXOMMOCTH ¢ Hampasisomeil nomompio. [IpuMeHsaTH
npeoOpa3oBaHus BBIpAKEHUM MJIs pelieHus 3aaad. BeipakaTh
nepemeHnbie u3 Qopmyn (PpuU3NYECKUX, TEOMETPUUYECKUX,
OTHUCHIBAIONIUX OBITOBBIE CHUTYyallMM) TpPH HEOOXOIUMOCTH C
HaIPaBJIAOLIEH TOMOILBIO.

YpaBHeHus

U HepaBeHCTBA.
KBaaparTubie
yYPaBHEHUsI

(15 9)

KBanpatHoe ypaBHenue. HemonHoe kBajpaTHOe ypaBHEHUE.
dopmyra KopHeH KBaapaTHOro ypaBHeHus. *Teopema Buera™.
Pemienne  ypaBHeHMH,  CBOISIIMXCS K  KBAJPaTHBIM.
[IpocTeiimme qpoOHO-pallMOHATIBHBIE YPaBHEHUSL.
Pemenne TEKCTOBBIX 3aday C  IOMOIIbIO
YpPaBHEHU.

KBaApPATHBIX

Pacno3naBaTth KBaJjpaTHbIE ypaBHEHUS.

3anuceiBaTh (opmysy KOpHEH KBaJpaTHOIO YpaBHEHUS;
peliaTh KBAaJpaTHbIe YPaBHEHUs] — IIOJIHbIE U HEIOJIHbIE (C
UCIIOJIb30BaHUEM CIPAaBOYHON MH(POPMAIUN).
IIpoBoauTs  mpocreiiline  HCCIAEI0BAHHUA
YPaBHEHUH.

Pemath ypaBHeHusi, CBOASAIIMECS K KBaJApPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUll M 3aMEHOM MepeMeHHOW ¢ Omopoil Ha
QJITOPUTM IIPABUIIA.

Habanropats M aHAAM3MPOBATBH CBSI3b MEXAY KOPHSIMHU U
K03 puLIMEeHTaMU KBaJAPAaTHOI'O YpaBHEHHUS.
*[IpuMeHsITH TEOpeMY Buera
3a/1a4 (C UCIOIB30BaHUEM 00pa3ia)™.
Pemats TekcTOBBIE 3ajdauM anreOpanyecKuM CrIocoOoM:
HEePeXOoAUTh OT CIOBECHOM (OPMYIHMPOBKH YCIOBHUS 3aJaud K
anreOpanveckoil MoJenu MyTEM COCTaBJICHHS YpaBHEHHS (Tpu
HEOOXOJIMMOCTH C  HampaBisIoOIled  IOMOINBIO);  pelaTh
COCTaBJIEHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTaT.
3HAKOMHUTBCS C HCTOPUEH Pa3BUTHS alreOphl.

KBaJApaTHBIX

s pelieHus

YpaBHeHus

U HepaBeHCTBA.
Cucrembl
YPaBHEHUil

(13 9)

JluneliHoe ypaBHEHUE C ABYMS NEpPEMEHHBIMHU, €ro Tpaduk,
IIPUMEPBI PELICHNS YPABHEHUM B LIEJIBIX YNCTIAX.

Pemenne cucreM [ABYX JIMHEWHBIX YPaBHEHHM C JABYMs
nepeMeHHbIMU. lIpumepsl peleHus CHUCTEM HENMHEMHBIX
YPaBHEHUH C ABYMs [ICPEMEHHBIMH.

Pacno3naBaTh nuHEIHBIE YPaBHEHUS C IByMS IEPEMEHHBIMH.
Crpouth rpaQuKky JIMHEHHBIX YpaBHEHHH, B TOM 4HCIE
HCNOb3ysl HudpoBbie pecypcbl (MpU HEOOXOIUMOCTH C
OMOPOH Ha alITOPUTM Y4€OHBIX AEUCTBUM).

Pa3nuyare napajuienpHbBIE M NEpECEKAIOUIMECs MPSIMbIE 110 UX




*'paduueckas  uHTEepnpeTanuss  ypaBHEHHS C  JByMs
MEPEMEHHBIMH U CCTEM YPaBHEHUH ¢ ABYMS IIEPEMEHHBIMH *.
Pemenne TeKCTOBBIX 3aJ1a4 C IIOMOLIBIO CUCTEM YPABHEHUN.

YPaBHEHUSIM.
Pemate cuctemMbl [BYX JIMHEHHBIX YPAaBHEHUU C JByMsd
IIEPEMEHHBIMU T10JICTAHOBKOU U CI0KEHHUEM.

Pemarp npocreiiniie CUCTEMBI, B KOTOPBIX OJHO U3 ypaBHEHUM
HE SIBJISIETCS JIMHEHHBIM IIPU HEOOXOIMMOCTH € HaIpaBIsIOLIEH
IIOMOUIBIO.

*[IpuBoauth rpadguyecKyl0 MHTepHNpeTalMI0 pEIIeHUs
YPaBHEHHs C JBYMs IEPEMEHHBIMH U CHCTEM YPAaBHEHHMH C
JBYMsI IEpEMEHHBIMU. *

PemiaTh TeKkcTOBBIE 32/1a4H ANTreOpanyecKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPaBEHCTBA U X CBOMCTBA. DopMyJIHMpPOBATH CBONCTBA YU CIIOBBIX HEPABEHCTB,
U HepaBeHCTBA. HepageHcTBO ¢ 01HOM NepeMeHHON. JIMHEelHbIe HEpaBEHCTBA C | KIUTIOCTPUPOBATH UX HA KOOPIWHATHOM IPSIMOM.
HepagencrBa OJIHOM TmepeMeHHOM u ux peueHue. Cuctemsl JUHEWHBbIX | [IpUMEHATH CBOMCTBA HEPABEHCTB B XOJI€ PEIICHUS 3a/1a4.
(12 v) HEPABEHCTB C OJIHOW NMEPEMEHHON U UX PEUICHUE. Pemars JuHElHBIE HEpPaBEHCTBA C OJHOM IEPEMEHHOM,
N3o0paxkeHune perieHus JIMHEHHOTO HepaBEeHCTBA U UX CHCTEM | M300paXkaTh pellieHne HepaBeHCTBA Ha YHCIOBOM MPSIMOH.
HAa YMCIIOBOM MPAMOM. PemiaTh cucTeMbl TUHEHHBIX HEPABEHCTB, M300paxaTh PEIICHHE
CUCTEMbl ~ HEpPaBEHCTB  HA  YHUCJIOBOM  MpAMOW  MpHU
HEO0OXOAMMOCTH C BU3yaJIbHOU OMIOPOH.
DOYyHKUUH. [Tonsitue ¢ynkuun. OO6macTe omnpenencHus U MHOXKeECTBO | Ucmosib30BaTh  (DYHKIIMOHAIBHYIO ~ TEPMHHOJIOTHI0O M
OcHoBHBIE 3HaueHu# QyHkiun. CrocoObl 3a1aHus QyHKINHN. CHMBOJIMKY.
MOHSATHUA I'padux Pynxiuu. CpoiicTBa PyHKIMH, UX OTOOpakeHHE Ha|BbluMcasiTh 3HAYeHUs:i QYHKIMMA, 3aJaHHBIX Gopmynamu (MIpu
S ) rpaduxke. HEOOXOJUMOCTH HUCHONB30BaTh KaJbKyJsATOp); COCTABJATH

TaldIUIbI 3HAYeHU I QYyHKIUY.

CTponts N0 TOUKaM rpauku GyHKIUHN.

OnuceiBaTh cBOlicTBa (QYHKIMU HAa OCHOBE €€ rpaduueckoro
OpEeACTaBICHUs TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
OMOUIBIO.

Hcnoab3oBarh  (YHKUHMOHATIBHYID  TEPMHHOJOTHIO M
CHUMBOJIMKY.

HccaenoBarh mpuMepbl rpaduKoB, OTPaKAIOIIMX peabHbIe
npoueccsl U sABieHMs. IIpuBoAMTHL HMpHMepbI IIPOLIECCOB H
ABJICHUM C 3aJJaHHBIMHU CBOWCTBaMHU.




Hcnonb3oBaTh KOMIBbIOTEPHBIE POTPAMMBI ISl TOCTPOCHUS
rpaduKoB (PYHKIUI U U3yYEHHs X CBOMCTB

DyHKIUH. Urenne u mnoctpoeHue rpadukoB @yHkuuil. I[Ipumeps: | Haxoauth ¢ momombio rpaguka QyHKINM 3HAaUEHUE OJHOM U3
YuciioBbie rpaduKoB PyHKINN, OTPaXKAIOIIUX PEAIbHBIE MPOIIECCHI. paccMaTpuBaEMbIX BEIMYHH 10 3HAYEHHIO IPYTOM.
pyHknun OyHKIMH, OIHCHIBAIOLINE IPSIMYIO u o0paTHyto | B HecnoHBIX ciyyasx BbIpazkaTbh (popMyJioii 3aBHCHMOCTH
CAY) MIPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX Ipaduku. ['unepdbona. |Mexay BEIUYUHAMM.
I'paduk pyHkimu y = x2. OnuceiBaTh XapakTep MH3MEHEHMs OJHOW BEIUYHMHBI B
Oynximny = x%y = x5,y = \,y == *rpadudeckoe 3aBUCHMOCTH OT U3MEHEHHUs IPYroi §
. - Pacno3snaBatre Buabl u3ydaemblx (yHkiuid. Iloka3biBaTh
pelnieHne ypaBHEHU U CUCTEM YPaBHEHHUIA. .
CXeMATHYeCKH II0JIO)KEHHE Ha KOOPJIMHATHOM IUIOCKOCTH
rpadMKoB GyHKIHI BH/IA: y = X2 y = x5,
Y \ﬁ( s
Hcnoab3oBarh PyHKIHOHAIBHO-TPAa(HYECKHE
NpeACTABJICHU [UUIS PELIECHUs U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM ypaBHEHUH.
IIpumensiTe 1M(ppPOBBIE pecypebl Ui NOCTPOSHUs TI'papHUKOB
(GyHKLHI.
IToBTOpPEHHE [ToBTOpEHNE OCHOBHBIX MOHATUH U MeTOAOB KypcoB 7 u 8|IIpuMeHATH cmocoObI CpaBHEHMsS] 4HCEN, BBIYMCIICHUH,

1 00001IeHHe
(6 9)

KJIACCOB, 0000IIIEHNE 3HAHUH.

npeoOpa3oBaHuil BIPAXKEHUM, pellIeHUs] ypaBHEHUII.
OcymecTBITh CaMOKOHTPOJIb BBINNOJIHIEMbIX ACUCTBUA U
CaMOIIPOBEPKY pe3ysibTaTa BBIYUCICHHH, MpeoOpa3oBaHUM,
IIOCTPOEHHUH.

Pemate 3aga4u M3 peaJbHOM  KU3HHM, TPUMEHATH
MaTeMaTU4YeCKUe 3HAHWA [UIS pelleHUs 3ajad4 U3 Apyrux
IIPEMETOB.

Pemath TekcTOBBIC 321a4H, CPDABHUBATH, BLIOMPATH CIIOCOOBI
peueHus 3a1a4n.

9 kaacc (ue menee 102 u)




Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coacpkanue

OcHoBHbIE BHDBI JIeITEJIbHOCTH oﬁyqalomnxca

4acoB)
Yucaau PanmonaneHble yncna, *uppanvoHalbHbIE Yncia, KOHEeYHble U | Pa3BuBaThL mnpeacTraBjeHusi O 4uclIax: OT MHOXKECTBA
BbIYMCJICHHS. OecKOHEUYHbIE JIECATUYHBIC Ipoou. MHOX€ECTBO | HATYPAJIBHBIX YHCEN 10 MHOXKECTBA JCHUCTBUTEIBHBIX YUCEIL.
JelicTBUTENbHBIC |ICHCTBUTENBHBIX  YHMCEN;  JEHCTBUTENIBHBIE 4YHClIa Kak | O3HAKOMHTbHCH c BO3MOKHOCTBIO IIPEICTABIICHUS
yuciia OecKOHEUHbIE JecATUYHbIe JApoOu. B3anMHO OJHO3HAYHOE |/IEHCTBUTEIBHOIO YMCIa KaK OECKOHEUHOM AeCATUYHOW poldw,
(CAY) COOTBETCTBHE MEXIY MHOXXECTBOM JIEHCTBUTEIBHBIX UUCEN U |MPUMEHSATh JECATHYHbIE NPUOIMKEHUS pPalMOHAIBHBIX U
MHOECTBOM TOUYEK KOOPAUHATHOU MPSAMOMN. VPPALMOHAJIBHBIX YUCEN.
CpaBHeHue  JIeHICTBUTENBHBIX  4ucell, apudmeTndeckue | *3anucbiBaTh, CPaBHHMBAThH u yIopsi104YuBaTh
NEWCTBUS C JEUCTBUTENbHBIMA YHUCIAMU. ¥ NEUCTBUTENILHEIE unciia ¥,
[Tpubnuxénnoe 3HAYCHUE BEJINYUHBI, TOYHOCTh | BbINO/IHATBL, coYeTras yYCTHBIE U INHCbMEHHBIE IPUEMBI,
NPUOIMKEHNUS. apugMeTHYeCKHe [JeCTBUS C PALVOHAIBHBIMU YHCIAMU;
Oxpyrnenne wuyucen. Ilpukuaka W OLEHKA pe3yibTaTOB |HAXOAMTb 3HAUYEHHs CTENEHEW C LEJNBIMU II0Ka3aTelsiMU U
BBIYMCIICHH. KOpHEH; BBIYMCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHU.
IHonyuyuTs mnpeacraBjieHHEe O 3HAYUMOCTH JCHCTBUTEIBHBIX
YuCeN B IPAKTUYECKOH EATEIBHOCTH YEJIOBEKa.
AHAJIM3MPOBATHL W [JeJIATh BBIBOABI (IIOCJIE COBMECTHOIO
aHaJIM3a) O TOYHOCTU MNPUOIMKEHHs AEHCTBUTEIBHOTO 4HCia
IIPU PELLEHUH 3a/1a4.
OKpyriasiTe JNEHCTBUTEIBHBIE YHCIIA, BBINOJIHATH NPUKUAKY
pe3yibTaTa  BBIUMCICHUN, ONEHKY 3HAYCHUN  4YMCIIOBBIX
BBIPKECHU.
3HAKOMUTHCA C UCTOPUEN Pa3BUTHA MAaTeMaTHKH.
YpaBuenus JIuneitnoe ypaBHeHue. Pemenue ypaBHeHMi, cBopsmuxcs k|OcBaumBaTh, 3allOMHHATL M NPHMEHATH TIpaduyeckue
1 HEPaBEHCTBA. JIMHEHHBIM. METOABI IIPU PELICHUM YPABHEHUW, HEPABEHCTB M HUX CHCTEM
YpaBuenus KBagpatHoe ypaBHeHue. PemieHue ypaBHEHUH, cBOAAIIUXCA|(IpHM HEOOXOAMMOCTH C ONOPOM Ha alropuT™M YyueOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHS. neicTBuil).
nepeMeHHOH *[Ipumepsl pemieHust ypaBHeHMH TpeTbedl U ueTBEpTOH | Pacmo3HaBaTh Lienble U ApoOHBIE YpaBHEHUS.
(14 4) CTENEeHEe! pa3IokKEeHHUEM Ha MHOKUTENH. * Pemiate JiMHeliHbIe M KBAa/JPaTHbIE YPAaBHEHUs, YPaBHCHUS,

Pemenue 1po6HO-paliMOHATBHBIX YPAaBHEHHIH.

CBOIAIIMUECA K HHM, HpOCTGfIHIHG ,[[pO6HO—paI_II/IOHaJ'ILHLIe




Pemenne TeKCTOBBIX 3aga4 aﬂre6pqu€CKHM MCETOJ0M.

YpaBHEHUS.

IIpenaaraTs BO3MOXHBIE CIIOCOOBI PEIICHHs] TEKCTOBBIX 3ajad,
o0Cyk1aTh HX MW pelaTh TEKCTOBbIE 3a1aud  Pa3HBIMH
croco0aMu.

3HAKOMHUTLCS C HCTOPUEH Pa3BUTH MaTEMAaTHKU

YpaBHeHust JluneliHoe ypaBHEHUE C IBYMs IEPEMEHHBIMU U ero rpa¢uk. |OcBaMBaTh M NPUMEHATHb NPUEMBI PELICHUS CHUCTEMBI ABYX
¥ HepaBeHCTBA. Cucrema OByX JNMHEWHBIX YpaBHEHHUH C ABYMs IEPEMEHHBIMH |JIMHENHBIX YPABHEHHUM C IBYyMs IEPEMEHHBIMHU U CUCTEMBI JIBYX
Cucrembl u eé pemeHue. PemieHue cucteMm ABYX ypaBHEHMH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OHO ypaBHEHUE HE SIBISIETCS JTUHEHHBIM
YPaBHEHM KOTOPBIX JIMHEHHOE, a IPYyroe — BTOPOM CTEIEHHU. (1o BU3yanbHOM omope).
(14 4) I'padnueckas mHTEpHpeTanus cCUCTeMbl ypaBHeHHH ¢ AByMs | Mcmosb3oBaTh (QyHKIHOHAIBHO-TpapUuecKue IMpeacTaBICHUsS
IIEPEMEHHBIMH. JUISl pellieHHUs1 M MCCIeI0BAHUS YPAaBHEHUN U CUCTEM.
Pemennie TeKCTOBBIX 3a71a4 alredpanyeckKuM crocoooMm. AHaJIM3MPOBATH TEKCTHI 33224, peliaTh UX aare0panyeckKum
CHOCOOOM: MepPeX0uTh OT CIIOBECHOM (hOPMYIHPOBKHU YCIOBHS
3a[a4u K anreOpanyeckor MoJIeNIN MyTEM COCTABIICHHS CUCTEMBI
YPaBHEHHH; pelaTh COCTABICHHYI0 CHCTEMY YpPaBHEHHUI;
HHTEPNPeTHPOBATH PE3YJIbTAaT.
3HAKOMMTBCS C HCTOPHEH Pa3BUTHsI MaTeMaTUKN
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPIPETHPOBATH
U HepaBeHCTBA. JluneiiHble HEpaBEHCTBA C OJJHOM MEPEMEHHOMN U UX pElIeHHE. |HEepaBEHCTBA; UCIOJIb30BATh CHUMBOJIUKY M TEPMHUHOJIOTHIO.
HepasencrBa CucteMbl TMHEHHBIX HEPABEHCTB C OJHOW NEpeMEeHHOH M uX | BIMoJHATHL npeoOpa3oBaHMs HEPABEHCTB, MCHOJAb30BATh VIS
(16 9) peuieHue. npeoOpa30BaHUsl CBONCTBA YUCIOBBIX HEPABEHCTB.

KBaznpaTHble HEPAaBEHCTBA U X PEILICHUE.
I'padnueckass  uHTEpHnpeTanusi HEPABEHCTB U CUCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

Pacno3HaBarh NTMHENHHBIE U KBAIPATHBIE HEPABEHCTBA.

Pemiate  JMHEHHBIE HEPABEHCTBA, CHUCTEMBI  JIMHEHHBIX
HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIUX KBaJIpaTHOE
HEPaBEHCTBO, U PEIIaTh UX; 00CYKAATh TOJYICHHBIC PEIICHHUS.
HN300paxkaTh pelieHre HEpaBEHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCIIOBOM TMPSAMOW, 3alNMCbIBATH PEIICHUE C TOMOIIBIO
CHMBOJIOB.

PemiaTh KBaJpaTHBIE HEPABEHCTBA, HWCIIONB3Ys TrpaduyecKue
IIPEJCTABIICHUS.

OcBauBaTh M NPHUMEHATb HEPABEHCTBA NPU PEIICHUU
Pa3JIMYHBIX 3a/1a4, B TOM YHCJIE IIPAKTUKO-OPUEHTUPOBAHHBIX.




DOyHKIUH
(16 9)

KBanpatuunas Qynkuus, e€ rpaguk u cpoiicta. [lapaboina,
KOOP/IMHATHI BEpPIIMHBI 1apa0o0JIbl, 0Ch CHMMETPHH MapadoJIbl.
CreneHHble QYHKIMM C HATypaJbHBIMU IOKa3aTelssMu 2 U 3,
uX rpaduKu 1 CBOMCTBA.

I'paduxu pynkmit: y = kx,y = kx + b, , y = ax’, y = ax’,

y=~,y=-

Pacno3naBaTh BUIBl U3y4aeMbIX (DYHKIIHIA; HILTIOCTPHPOBATH
CXeMATHYeCKH, 00BbACHATHL PACIOJOXKEHHE HAa KOOPAWHATHOMN
IUIOCKOCTH Tpa@uKoB (QYHKIMM BUnma: y = kx, y = kx + b, ,

— 2 = 43
y = ax-, y = ax’,

y = f , ¥ = 7 B 3aBHCHMOCTH OT 3Ha4YCHUH KOI((PHIICHTOB;

ONUCHIBATh UX CBOMCTBA.

Pacno3HaBaTh KBaJpaTHUHYIO (YHKIUIO 110 popMyIIe.
I[puBoauTL mNpUMEPbl KBAJPATHUYHBIX 3aBUCHUMOCTEH W3
peanbHOM JKU3HU, PU3UKHU, TEOMETPHH.

BoisiBasTh 1 000011aTh 0COOCHHOCTH TpaduKa KBaJIpaTUIHOU
Gyakumu  y = ax’> + bx + ¢ (upy  HEOOXOAUMOCTH €
HaMpaBJIoNIei TOMOIIBIO).

Crpours ¥ u300paxkarb  cXeMaTH4ecKH  rpaduku
KBaJIpaTHYHBIX (DYHKIMH, 33JaHHBIX (GOpMyJIaMH BHAA y = ax>,
y=ax*+q, y=akx+pP, y=a*+bx+c (upu
HEOOXOIMMOCTH C BU3YaJIbHOW OIOPOii).

AHATU3MPOBaTh M NPHUMEHATH CBOWCTBAa  HM3YYCHHBIX
GYHKUMHA 17 MX T[OCTPOEHUs, B TOM YHCIE C IOMOIIBIO
U (PPOBBIX PECYPCOB.

YuciioBbie
MoCJIeA0BaTEIbHOC
TH

(15 4)

[TonsiTHE YMCIIOBOM ITOCIIEI0OBATEIBHOCTH.

3ajaHue TOCJe0BaTeIbHOCTH PEKYPPEHTHON (opmynol u
(bopMyII0# n-TO UieHa.

Apudmernueckas U reomerpuueckas mnporpeccun. Oopmyibl
n-ro 4jeHa apupMeTHYecKol M reoMeTpUdYecKoi mporpeccui,
CYMMBI IIEPBBIX /1 YICHOB.

*N300pakeHue 4JIeHOB apU(MeTHUecKo M reoMeTpuyecKon
IIPOTrPECCUI TOUKaMHU Ha KOOPJANHATHOM IIOCKOCTH.
JIMHENHBIN U SKCIIOHEHIUAIbHBIN POCT.

Cno’xHble MPOLIEHTHL. *

OcBauBaTh M NPUMEHATH UHJEKCHbIE 0003HAUEHUS, CTPOMThH
peyeBble BbICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMUHOJIOTHH,
CBSI3aHHOM C IOHATHEM I10CIIEI0BATEIBHOCTH.

AHanu3npoBaTh (QOpPMyIly #-TO 4YJI€HA MOCIENI0BATEIbHOCTU
WIN  PEeKYpPpeHTHYI0  (GOpMyly M  BBIYHUCIATH  YICHBI
IIOCJIEJOBATEIBbHOCTEN, 3alaHHBIX  JTUMU bopmynamu.
YcranaBanBarb 3aKOHOMEPHOCTh B IIOCTPOCHHUH
MOCJIEZI0BATEIbHOCTH, €CJIU BBIMKMCAHBI TEPBbIE HECKOJBKO €&
YJIECHOB.

PacnozHaBarp  apupMETHUECKYI0 U T'€OMETPUUYECKYIO
IPOTPECCUU NPHU Pa3HBIX CIIOCO0AX 3a/1aHUsl.

Pemate 3amauM ¢ HCHOIB30BaHMEM (HOPMyN #-ro wieHa
apu(MEeTHUECKOW U TEeOMETPHUUECKOM MpOrpeccHii, CyMMBI




NIEPBBIX /1 YWICHOB C OTIOPOH Ha CIIPABOYHYIO WH(POPMAITHUIO.
*N300paxkaTh WIEHBl IIOCJIEJOBAaTEIILHOCTH TOYKaMM Ha
KOOPJIMHATHOM TIJIOCKOCTH *,

PaccmaTrpuBare npuMepbl NpPOLECCOB U ABJEHMH U3
peampHOM  KHM3HH,  WUIIOCTPUPYIOIIME  W3MEHEHHe B
apu(MeTHUECKON MPOrpeccur, B reOMETPUUECKOil Imporpeccum;
*n300paxaTbh COOTBETCTBYIOLINE 3aBUCUMOCTHU TpadudecKu™.
Pemiatsr mnpocreiilme 3agauM, CBs3aHHBIE C YHCIOBBIMU
MIOCJIEIOBATEIEHOCTSMH, B TOM YHCIE 3a/a4d W3 pPEaTbHOU
KHU3HM  C  HCIOJb30BaHMEM  LHU(MPOBBIX  TEXHOIOTUH
(97EKTPOHHBIX TaOIMIL, FPaUUECKOro KalbKyasiTopa U T.I1.).
*PemiaTh 32124y Ha CIIOKHBIE MPOIEHTHI, B TOM YHCIE 33Ja4H
U3 peasbHOM MPaKTUKHU (C MCTIOIb30BaHUEM KaJIbKYJIsITOpa). ™
3HAKOMHUTBCA C HCTOPUEH Pa3BUTH MAaTEMaTUKU.

MoBTOpEHUE,
00001IEHME,
CHCTEeMATH3 AU
3HAHMH

(18 v)

Yucsia ¥ BbBIYMCIEHHs (3allMCh, CPaBHEHUE, ICUCTBUS C
NEeWCTBUTENILHBIMU YWCIIAMH, YHUCIIOBAsi TpsMasi,; TPOLEHTHI,
OTHOILIECHHMS, POMIOPLIUH; OKPYTJIICHUE, MPUOIMKEHNE, OLICHKA;
pellIeHre TEKCTOBBIX 33/1a4 apu(PMETUYECKUM CIIOCOO0M).

Aaredpanyeckue BbIPaKeHU S (mpeobpazoBaHue
anreOpandeckux BBIPAKEHUM, TOMyCTUMbIE 3HAYCHHUS).
@yHKuMM (IIOCTPOEHHME, CBOWCTBA M3YyYEHHBIX (DYHKIIMIA;
rpaduyeckoe pereHre ypaBHeHUH U UX CUCTEM).

OnepupoBats MNOHATHAMH: MHOXECTBO, ITIOJMHOXECTBO,
ornepanuy HajJ MHOXKECTBaMHU; MCIOJb30BaTh TIpaduueckoe
IIPEICTABICHUE MHOXKECTB JUIsl ONKMCAHMS PEAIBHBIX IIPOLIECCOB
U SIBIIGHUH, MpU pelIeHUH 3ajJad U3 JpYyrux ydyeOHbIX
IIPEIMETOB.

AKTYyaJIM3MpOBAaTh TEPMHHOJIOTMI0 M OCHOBHbIE JeHCTBHS,
CBAI3aHHbIE C YHMCJIAMHU: HATYpaJbHOE 4YHUCIO, IPOCTOE H
COCTaBHOE YHCIA, JEIMMOCTb HATypaJbHBIX YHUCEN, NPU3HAKH
JIETUMOCTH, L€JI0€ YHUCI0, MOJYJb YHWCIA, OOBIKHOBEHHas U
JecsITUUHas ApoOU, CTaHAAPTHBIA BUJ YKcCia, apuPMETHUECKUN
KBaJPaTHBIN KOPEHb.

BpinoiHATL JeiicTBUS, CPABHUBATH M YNOPSAAOYHBATH
4yyucia, MPEICTaBIATh YHCIa HAa KOOPAWHATHOM IPSAMOM,
OKPYIVITh  YHWCJA; BBINOJHATH MNPUKUAKY M OLEHKY
pe3ysbTaTa BBIYACICHUN.

Pemartp TexkcToBbIe 3aa4M apHPMETHIECKUM CIIOCOOOM.
Pemrate mnpaxkTHyeckHe 3aJa4yM, COACpKALIUE IPOLEHTHI,
JOJIM, YaCTH, BBIPAKAIOUIME 3aBHCHUMOCTH: CKOPOCTb —
BpeMsi — PACCTOSIHUE, I1l€Ha — KOJIMYECTBO — CTOUMOCTb,




00BEM paboThl — BpeMsi — MIPOU3BOJUTENBHOCTD TPY/A.
Pa30uparp peabHbIE KU3HEHHBIE CUTyaluu, (popmyanpoBarb
UX Ha S3bIKE MaT€MaTUKH, HAXOAUTH pELIECHUE, MPUMEHSISA
MaTeMaTHUYECKUH anmnapar, HHTePIpPeTHPOBATh PE3yJbTaT
OnepupoBaTh NOHATHUSIMU: CTENEHb C LEJNBIM IOKAa3aTelIEM,
apudMeTHIecKuit KBaJIpaTHBIN KOPEHb, MHOTOYJIEH,
anredpanyeckas 1poOb, TOXKAECTBO.

BbINOJHATL OCHOBHBIC ACHCTBHA: BBINOJIHATH Pacué€Thl IO
dbopmynam, mpeoOpa3oBBIBATH IIEJNbIE, JAPOOHO-pAIlMOHAIBHBIC
BBIDQXEHUSI U BBIPAXECHHS C KOPHAMHM, pPEAlN30BHIBATh
pa3joKeHue MHOroudjeHa Ha MHOMKUTEIM, B TOM 4YHUCIE C
UCMOJIb30BaHUEM (OpMyNT pa3HOCTH KBaJpaTOB U KBajpaTa
CYMMBI U Pa3HOCTH (C OMOPOH Ha CHPaBOYHYIO MH(POPMAIUIO);
HaXOJUTh JOMYCTUMBbIE 3HAUEHHsS IMEPEMEHHBIX I JIPOOHO-
palMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MogaeaupoBath ¢ MOMOIIBIO (OPMYN pealbHble MPOLECCHl U
SBJICHUS.

OnepupoBaTh NOHATUAMM: QYHKIMS, TpaPUK QYHKIUU, HYIH
(GYHKIUM, TNPOMEXKYTKHM 3HAKOIOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHus, yObIBaHMs, HauOOblIee U HAaUMEHbIIIee 3HAUCHHS
GyHKIIH.

AHaJIM3MPOBATh, CPAaBHHMBaTh, O00CYXkIaTb  CBOMCTBa
GyHKIUH, CTPOUTH UX IpadUKH.

OmnepupoBarh NOHATHAMM: IpsMas IPONOPLUOHAIBHOCTB,
oOpaTHasi  NPONOPLHUOHAIBHOCTh,  JIMHEWHas  (QyHKUHA,
KBaJpaTHyuHas QyHKLUs, napaboia, runepooa.

Hcnoab3oBarh rpauku Uil ONPEIETICHHUS  CBOMCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, U1 PEIICHUs 3anad U3 APYTrux
y4eOHBIX NPEIMETOB U pEabHON JKHU3HHM;, MOJAEJMPOBATH C
MOMOIIBIO TPaQUKOB peabHbIE MPOLECCH U SBICHHUS.
Beipaxkats (popMy1aMH 3aBUCUMOCTH MEX/1y BETUIMHAMMU.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «I'EOMETPUS» (110 'OAAM OBYYEHUS)




7 knacc (He MeHee 68 u)

HazBanue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHoOBHBIE BU/IBI 1eATEIbHOCTH 00y4al0 M XCH

4acoB)
IIpocreiimme [Tpocreiime reomeTpuueckne 0ObEKThI: TOUKH, IPsIMbIE, Ty4d | POpMyJIMPOBaTh OCHOBHBIE IOHATHUS U ONPE/IEIEeHUs.
reoMeTpuyecKkme |4 yribl, MHOTOYTOJIbHUK, JIOMaHasl. PacnozHaBaTh  H3y4yeHHbIE  TIe€OMETpUYECKHEe  (QUrypsl,
¢urypsi CMexHbIE U BEPTUKAJIBHBIE YTJIBL. onmpefeaATb UX B3aUMHOE pACIOJOKEHUE, BBIIOJHATH
U UX CBONCTBA. Pabora ¢ npocteimmmMu yepTexamu. yepTEX IO YCIOBHIO 33/1a4 (C MCIOJIb30BAaHUEM CMBICIOBOI
H3mepenue W3mepeHue JHMHEHHBIX W YIJIOBBIX BEJIWYMH, BBIYMCICHHE |ONOPBI: HABOJSALIME BOIPOCHl W/WIM aNroputMa y4eOHBIX
reOMeTPHYECKHX |OTPE3KOB U YIJIOB. neicTBuil).
BeJIMYHH Ilepumerp u  1omaab  ¢uryp, cocraBieHHbIX 13 |IIpoBoAMTBH MpocCTelle MOCTPOCHUS ¢ TTOMOIIBIO LUPKYIS U
(14 4) MPSIMOYTOJIBHUKOB. JIMHENKH.
H3mepsATh NUHEIHBIE U YIJIOBBIE BETUYUHBI T€OMETPUUYECKUX
U MPAKTUYECKUX OOBEKTOB.
Onpenensitb «Ha TIJa3» pa3Mepbl peajbHBIX OOBEKTOB,
NPOBOAMTH TPYOYIO OLIEHKY UX pa3MepOB.
Pemarh 3a7auu Ha BBIYMCICHHUE JJIUH OTPE3KOB U BEIWYMH
YTJIOB.
Pemarhb 3a1aun Ha B3aMMHOE PacIOIOKEHUE TEOMETPUUECKUX
duryp.
IIpoBoauTh KiacCU(PUKALUIO YIIIOB, BBIYMCJIATD JIMHEHHbIE U
YIJIOBbIE BEJIMYMHBI, MPOBOAUTH HECJOMKHbIe HEOOXOJAUMbIE
JIOKa3aTeJIbHbIE PACCYKICHMSL.
3HAKOMUTHCS C UCTOPHEN pa3BUTHSA reoMeTpPHH.
TpeyronbHukn IlonssTue © paBHBIX TPEYrojdbHUKAax U  nepBUuYHbIC | Pacmmo3HaBaTh napbl paBHBIX TPEYIOJbHUKOB Ha TOTOBBIX
(22 4) MIPEJICTAaBICHUs] O paBHBIX (KOHTPYIHTHBIX) Qurypax. Tpu|depTekax (¢ ykazaHHEM INPU3HAKOB) MpPU HEOOXOAMMOCTH C

IIPU3HAKA PABEHCTBA TPEYTOJIbHUKOB.

IIpu3Hakn  paBeHCTBA  NPSAMOYTOJBHBIX  TPEYTOJIBHUKOB.
CBOMCTBO MeMaHBbl IPSIMOYTOJIBHOTO TPEYT OJIbHUKA.
PaBHOOe/peHHBIE YW PAaBHOCTOPOHHUE  TPEYTOJbHUKHU.

BHU3YyaJIbHOU OIIOPOM.

BbiBoauTh  crienctBus  (PaBEHCTB  COOTBETCTBYIOLIUX
3JIEMEHTOB) U3 PaBEHCTB TPEYTOJbHUKOB.
®opmyIMpoBaTh OTpeIeNICHUs: OCTPOYTOJIBHOTO,




[Ipu3Haky u cBOMCTBAa paBHOOEAPEHHOTO TPEYTOJILHHUKA.
[TpotuB GonblLIeH CTOPOHBI TPEYTrOJbHUKA JIEKUT OONBIINIMA
yToJI.

[Ipocreiiimme HepaBeHCTBA B TI'€OMETPHH.
TpeyrojapHuka. HepaBeHcTBO loMaHOW™.
[IpsiMOyTONBHBIN TPEYTONBHUK C yTaoM B 30°.
[lepBbie MOHATHS O 10KA3aTEIBCTBAX B FTEOMETPHH.

*HepaBeHCTBO

TYNOYTOJILHOTO, MPSIMOYT OJIBHOTO, paBHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OHCCEKTPHUCHI, BBICOTHI,
MEAMaHbl TPEYroJIbHUKA; CEPEeIMHHOTO IEepHeHANKYIspa
OTpe3Ka; MepuMeTpa TPEYrojbHUKa NMPH HEOOXOJUMOCTH C
ONOPO Ha AJITOPUTM TpPaBUIIA.

®opMy.IMpoBaTH CBOWCTBA U NPU3HAKU PABHOOEIPEHHOIO
TPEyroJbHUKA.

CTpouTh 4epTeXH, pemaTh 3aia4M C IOMOUIbIO HAX0XKACHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumensaTs IPU3HAKA  PaBEHCTBA IIPSIMOYT OJIBHBIX
TPEYroJbHUKOB B 3ajadyax (C HCIOIb30BAaHUEM CMBICIOBOI
OTIOpBI: HABOJSIIME BOMPOCH H/MIM AJITOpUTMa Y4eOHBIX
JEHCTBUI).

Hcnoan3oBate 1udpoBble pecypchl sl  HCCAeI0BAHUSA
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMHTBCS € MCTOPHEH Pa3BUTHSI TE€OMETPHHU.

MapajaneabHbie [TapannensHble TpsiMble, UX cBoWcTBa. HakpecTt inexaimue,| ®oOpMyIupoBaTh MOHATHE  MApAUICTbHBIX  NPSIMBIX,
npsiMmble, CcyMMa COOTBETCTBEHHBIC M OJIHOCTOPOHHUE YTkl (00pa30BaHHBIE MTPH | HAXOAMTH MMPAKTUUECKUE TPUMEPHI.
YIJIOB MepeceyeHN  MapaiebHBIX MPSMBIX CEKYIIEH ). H3yuath cBoiicTBa yrioB, 00pa30BaHHBIX IMPH MEPECEUYCHUU
TPeyroJbHUKAa [Ipu3Hak  mapamienbHOCTH  MOPSIMBIX  Y€pe3  PaBEHCTBO | TApaUICIbHBIX MPSIMBIX CEKYIIEH
(14 9) pacCTOSIHUM OT TOYEK OJHOU MPSIMOM O BTOPOU MPSIMOM. IIpoBoauTs ao0KazarenbcTBa. DOpPMYJIMPOBATH TeOpeMy
CyMMa yTiioB TpeyroJibHUKa U MHOTOYTOJIbHUKA. MapajuleIbHOCTA  JIBYX HOPSMBIX C  TOMONIBIO  YIJIOB,
Bremnue yrisl TpeyrojbHUKA 00pa3oBaHHBIX TIPU TEPECEUEHUU OTUX TMPSAMBIX TPEThel
IPSAMOM.
Berumcasite CyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
Haxoauth uucioBele U OyKBEHHBIE 3HAYCHUSI YIJIOB B
FeOMETPUUYECKHUX 3aJ1ayax C UCIIOJIb30BAaHUEM TEOPEM O CYMME
YTJIOB TPEYrOJIbHUKA U MHOTOYT'OJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHS T€OMETPUH.
Oxkpy:KHOCTH OKpy>XHOCTb, XOp/bl M TUAMETPHI, UX CBOMCTBA. KacarenbHasi | @opMyJIMpOBaTh  ONpeEAEJCHUSI.  OKPY)XKHOCTH,  XODPJBI,
U KpYT. K OkpyxHOCTH. OKPY>KHOCTh, BricaHHas B yroji. *[lonarue o|nuamMerpa W KacaTelnbHOM K OKpyxkHOcTH. H3yuarh wux
I'eomerpuueckne |I'MT, npumenenune B 3amadax. buccekrpuca M cepeIMHHBIN | CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.




NMOCTPOEHUA
(14 v)

MEPIEeHIUKYIISIp KaK T€OMETPUUYECKHE MECTa TOYEK *.
OKpy>XHOCTb, OIHCAaHHAs OKOJIO TPEYrojbHUKA. BrimcanHas B
TPEYTOJIbHUK OKPYKHOCTb.

IIpocreiiiue 3aaa4n Ha MOCTPOEHHUE.

HccaenoBarb, B TOM YUCIIE HCNOJb3YS HM(POBBIE pecypcehl:
OKPY)KHOCTb, BIIMCAHHYIO B YIOJI; LEHTP OKPY>KHOCTH,
BIIMCAHHOW B YTOJI; PABEHCTBO OTPE3KOB KAcATEIbHBIX
*Ucnoab3zoBate MeToa ['MT nns nokazarenbcTBa TEOPEM O
NepeceyeHn OMCCEKTPUC YIJIOB TPEYroJIbHUKA U CepeAMHHBIX
NEPHEHAUKYJIAPOB K CTOPOHAM TPEYrOJIBHUKA C ITOMOIIBIO
I'MT.*

OBinageBaTh NOHATHSIMH  BIIMCAaHHOM M ONKCAaHHOU
OKPY’KHOCTEH  TpPEyroJibHUKA, HAXOAMTb ILIEHTPHl JTHUX
OKPYKHOCTEH C OIOPOH HA aIrOPUTM IIpaBUIIA.

Pemiate OCHOBHBIE 3aJa4M HA NMOCTPOEHHE: yIia, PaBHOIO
JAHHOMY; CEpEJUHHOIO NEPIECHAMKYIsApa AAHHOIO OTPE3Ka;
OpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH  TOYKy U
HNEepHEHIUKYIIPHON JTaHHOM MNpsIMON; OUCCEKTPUCHI JIaHHOTO
yIia; TPEyroJbHUKOB II0 Pa3jJu4HbIM JJEMEHTaM IIpU
HEOOXOIMMOCTH C HaPaBJISIONIEH TOMOIIBIO.

3HAKOMMTBCS € MCTOPUE pPa3BUTHSI TE€OMETPHHU.

[HoBTOpEHME,
00001meHne
3HAHMH

(4 9)

IToBTOpeHue u 000OIIEHHE OCHOBHBIX IMOHATUH U METOJOB
Kypca 7 Kiacca.

PemaTrp 3agauym Ha MOBTOPCHUEC, HIUIIOCTPUPYIOIIHUEC CBA3U
MCKAY pa3JIMYHbIMU HaCTAMHU Kypca.

8 ku1acc (He MeHee 68 u)

Ha3Banue
pasnaesa (TemMbl)
Kypca (4uciio

OcHoBHOE coaecpkanue

OcHoBHbIE BHDBI JIeITEJIbHOCTH oﬁyqaloumxca

4acoB)
YeroipéxyroabHuk |[lapamienorpamm, ero npusHaku u cBoiictBa. YacTHble ciaydau | U300paxkaTh U HAXOAUTh HAa YEpTEKaxX YEThIPEXYTOJIbHUKU
n napaielorpaMMoB  (IIPAAIMOYTOJIBHUK, POMO, KBaJpar), WX |pa3HbIX BUAOB U UX JIEMEHTHI.
(12 9) Mpu3HaKu W cBoiicTBa.  Tpameuus.  PaBHoOokass  u|@Dopmy.aupoBaTh onpeaeJeHus: napajuiesorpaMmma,




MPSIMOYTOJIbHASL TPaNeltH.
*Y nBoenue Meauansl. LlenTpanbHas cummerpus *

NpsIMOYTOJIbHUKA, poMmOa, KBajapaTa, Tpameluu, paBHOOOKOMN
Tpamneuuy, NpsMOyroJIbHOM Tparenuu.

Hcnonb3oBarh mpu  pelieHMH NPOCTEHIIMX  3aga4
IIPU3HAKN U CBOMCTBA: MapajuleorpaMma, NpsIMOYrojIbHUKA,
pomOa, KBajpara, Tpameuuu, paBHOOOKOW Tpamemnuw,
IIPSIMOYTOJIBHOM Tpamnenuu.

IIpumeHsITH MeTOA YyIBOCHUS MEAMAHBI TPEYTOJbHHUKA C
OIIOPOM Ha aJrOPUTM IIpaBHIIA.
Hcnoab3oBath 1H(dpOBBIE peCypeh
CBOMCTB M3y4aeMbIX QUTYP.
3HAKOMMTbHCS C UCTOPUEH pa3BUTHS reOMeTpPHH.

JJI1 UCCIICAOBAHUA

Teopema Paseca
U Teopema 0
NPONOPUHOHAJILH
bIX OTpe3Kax,
nojao0HbIE
TPEeYroJabHUKH
(15 4)

*Teopema daneca u TeopemMa 0 MPONOPLUOHATBHBIX OTpe3Kax.*
CpenHsist TuHUSA TpeyroyibHUKA. Tpanenus, €€ cpeassis JINHUs.
*[IponnopuMoHaNbHbIE  OTPE3KH, IMOCTPOEHUE  YETBEPTOrO
IIPONOPLIMOHAIBHOTO OTPE3Ka.

CBoiicTBa IIEeHTpa Macc B TPEYTOJIbHUKE.

[TonoGHble  TpeyroiabHUKH. Tpu  TpU3HaKa
TpEeyrojapbHUKOB*. [IpakTHUeckoe NpUMeHEHNE.

nmonoous

IIpoBoANTE MOCTPOEHHUS C TOMOULIBIO LIUPKYJIA M JTUHEUKH C
ucnonp3oBaHue  Teopembl  dameca U TeopemMBl O
MPOMOPLUUOHAIBHBIX ~ OTpe3KaX, CTPOUTH  YETBEPTHIN
IIPONOPLUOHAJIBHBI OTPE30K C ONOPOH Ha 3PUTEIBHYIO
HarJIsiJHOCTb.

HaxoauTh 107100HbIE TPEYTOIBHUKH HA TOTOBBIX YepTexkax ¢
YKa3aHMEM COOTBETCTBYIOLIMX NPU3HAKOB MOA00US THpuU
HE00XO/IMMOCTH C BU3YaJIbHOW OMOPOH.

Pemats 3agaum Ha nogoOHBIE TPEYrOJIBHUKH C MOMOUIBIO
CaMOCTOSITEJIBHOTO IIOCTPOCHMSI 4EPTEXKEH U HAXOXKICHUS
MOMOOHBIX  TPEYroJbHUKOB  IpPU  HEOOXOAUMOCTH  C
HaIIpaBJIAIOLLEH TOMOILBIO.

IIpoBoanTh 10KA3aTEJBCTBA C UCIOJIH30BAaHUEM MTPU3HAKOB
0JI00UST HECIIOKHBIX T'€OMETPHUECKUX 337ad C OMOpoM Ha
QJITOPUTM Y4E€OHBIX JEHCTBHI.

IlpumeHsTH  MOJNy4EHHBIE  3HaHMSI NP PEIICHUU
reOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4 IPU HEOOXOJUMOCTH
C HaIpaBJISOUIEH TOMOIIBIO.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS FEOMETPHH.

Ilnomaae.
Haxo:xxnenmne

[Tonsitue 06 00IIEH TEOPUH TUIOIIA/IH.
@opmynbsl AN TUIOMIAAU TPEYToJbHUKA, Mapaiienorpamma.

OBnajeBaTh NepBHYHBIMHU NpeACTABJIEHUSIMH 00 001Iei
Teopuu Iom@aau (Mepsl), (pOpMyJIHPOBATH CBOICTBa




nomaae
TPEYroJbHUKOB

U MHOTOYT0JIbHBIX
¢uryp. ILnomanu
Nno00HBIX puryp
(14 9)

*OTHolLIEHUEe MIIOIAe TPEYroJbHUKOB C OOIIMM OCHOBaHHEM
WJIH 0011IeH BBICOTOM.

Brruucnenue miomanei cnoxxHslx GUTYp depe3 pa3OneHue Ha
YacTH U JJOCTpOeHue. *

[Tnomanu dburyp Ha kieryaToit Oymare.

[Tnomaau nono6HbIX Guryp. Beruncnenue miomazaei. 3agaun c
MPaKTUYECKUM cojepkaHueM. *PerieHue 3agad ¢ MOMOUIBIO
METO/a BCIIOMOTaTeIbHON TUIOIAAHN. *

IJI01maau, BbIACHATh UX H&FHSII[HBIﬁ CMBICIJI.

[TpumensaTs  GopMynbl  MIOUIAgUM  HapaiesiorpaMma,
TPEYTroJIbHUKA, Tpameluu C OINOpPOH Ha CIPaBOYHYIO
MH(pOPMALIHIO.

I[pumensTs bopmyIBI TUTOIITATH BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JUAroHajlu U Yroj MEXIy HUMU C
OTIOPO¥ Ha CIIPABOYHYIO UH(GOPMAITHIO.

Haxoautp miomanu Quryp, u300paKEHHBIX Ha KJIETYaTOU
OyMmare, HCIO0JIb30BATh Pa30MEHNUE HA YaCTH U JIOCTPOCHHUE.
Pa30upars npumepsl HCMIOIB30BAHMS BCIIOMOIaTebHOU
TUTONIAH JJISI PEIICHUSI TEOMETPUYECKHUX 3a]1a4.

Haxoautpy miomanu mnonoOHeIX ¢uryp ¢ omopod Ha
CIIPaBOYHYIO HH(POPMAIIHIO.

BoiuncasTh ionaan pa3inyHbIX MHOTOYTOTBHBIX QUTYP.
Pemarp 3a7aum Ha MII0MIAb C MPAKTUYECKUM COAEPKAHUEM
IOCJI€ COBMECTHOI'O aHaIH3a.

Teopema
Iudgaropa u
HaYaja
TPUTOHOMETPHUH
(10 9)

Teopema Iludaropa, e€ noka3aTeJbCTBO U MPUMEHEHHUE.
O6parnas Teopema Iudaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (YHKIMI oOcTporo yria,
TPUTOHOMETPUYECKHE  COOTHOLIEHUS B  INPSAMOYTOJIbHOM
TpeyrojapHuke. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
CooTHomIeHHs  MeXJAy CTOPOHaMH B MNPSMOYTOJbHBIX
TpEYyroJpHUKax ¢ yriaamu B 45° n 45°; 30° u 60°.

®opmynupoBatk Teopemy Iludaropa, mcmoab3zoBath €€ B
MPAKTUYCCKUX BbIYUCIICHUSAX.

Bnanetp  NOHATHSAMHM  TPUTOHOMETPHUYECKUX  (YHKLHUH
OCTpPOTO yTJia, MPOBEPATHh UX KOPPEKTHOCTH.

BbIBOANTH  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
PSIMOYTOJIBHOM TPEYTOJIbHUKE C OMOPOH Ha CIPaBOYHYIO
MH(pOPMALIHIO.

HccaenoBath  COOTHOUICHHST  MEXKAY  CTOPOHAMH B

IIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX ¢ yriaamu B 45° u 45°; 30° n
60° ¢ HampPaBIIAIOIICH MTOMOIIIBIO.

Hcnoan3oBate  (QopMysibl  TNpUBEACHUS U
TPUTOHOMETPHUECKOE TOXKAECTBO JJIs1 HAX0XKICHUS
COOTHOIIEHUH MEXAYy TPUTOHOMETPUUYECKUMU (QYHKIUAMHU
pPa3IMYHBIX OCTPBIX YIJIOB C ONOpPOM Ha CIPaBOYHYIO
MH(pOPMALIHIO.

IIpumeHsITH MOJTy4YEHHBIC 3HAHUSA U YMEHHS IPU PEIICHUU
INPAaKTUYECKUX 3a7ay (MpH HEOOXOAMMOCTH C OINOpPOH Ha

OCHOBHOC




QJIITOPUTM TIpaBUIIA).
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS F€OMETPUH.

Yrasl B Bnucannble ¥ LIEHTpAIBHBIE YIJIbl, YTOJI MEXAY KacaTeJbHOU U |MOpMYJMPOBATH OCHOBHBIE OIIPEACIICHUS, CBA3aHHBIE C
OKPY’KHOCTH. XOPJIOH. yrjlaMH B Kpyre (BIUCAHHBIN YTOJI, IEHTPAIbHBINA yTO).
Bnucannsbie VYTIIbl MEXAY XOpIaMHU U CEKYIIUMHU. Haxoauth BnMcaHHBIE yIJIbl, ONUpAIOIIMECS HA OOHY AYTY,
U ONIMCAHHBbIE Bnucannble 1 ONHMCaHHBIE YETBIPEXYTOIBHUKH, UX MPU3HAKU W | BBIYMCJIATH YIJIbI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIJIAX,
4YeTbIPEeXyroJbHHUK |CBOWCTBA. IIpuMeHeHuMe OSTUX CBOMCTB IIpU  PELICHUU [TEOPEMBI O BIMCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O
U. F€OMETPHUUYECKHX 3a/1a4. LEHTPAJBHOM yIJIe IpU HEOOXOAMMOCTH C BHU3YalbHOU
KacarenbHbie B3aumHoe pacnonoxenue OByX OKpykHocteil. Kacanwue |onopoil.
K OKPY’KHOCTH. OKPYKHOCTEM. HccnenoBarb, B TOM 4KclI€ C TOMOLIBIO IHUPPOBBIX
Kacanmne pecypcoB, BIIMCAaHHBIE M ONMCAHHBIE YETHIPEXYTOJIBHUKH,
OKPY’KHOCTEH BBIBOJMTh UX CBOMCTBA W IPHU3HAKH IIOCIIE COBMECTHOTO
(13 4) aHanusa.
Hcnoab3oBaTh 3TH CBOWCTBA M IPU3HAKUA IIPU pPELICHUU
3a/1a4.
IToBTOpEHUE, IloBTOpEHNE OCHOBHBIX MOHATHI M METONOB KypcoB 7 u &|Pemars 3agqa4m Ha IOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00001IeHnE KJIaCCOB, 0000IICHNE 3HAHU. MEXy Pa3IMuYHBIMHU YaCTSIMH Kypca.
3HAHUM
(44)

9 kaacc (He meHee 68 u)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE Coacpkanue

OcHoBHbIE BHDBI JIeITEJIbHOCTH oﬁyqalonmxca

4acoB)
Tpuronomerpus. |OmnpenencHue TPUTOHOMETpUYEeCKUX (GyHKIMHA yriaoB oT 0° no|PopMyJHpoBATHL  ONpeaesieHUs]  TPUTOHOMETPUUICCKUX
Teopembl 180°. KocuHyc u cuHyc mpsMOro W Tymoro yria. Teopema|(QyHKIMH TYNbIX W TPSMBIX YIJIOB C BH3yaJbHOW OMOPOIA.

KOCHHYCOB M
CHHYCOB.

KocuHycoB. (O0o00méHHasi) Teopema CHHYCOB (C paauycom
ONUCaHHON OKpyXHOCTH). HaxoxaeHue JUIMH CTOpPOH H

®opMyIupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
pasnycoM OMHCAaHHON OKPYXHOCTH).




Pemienue BEJIMYMH YITIOB TPEYTrOJIbHUKOB. Pemiats TpeyroibHUKH € ONOpPON Ha AJIrOPUTM Y4eOHBIX
TPEyroJbHUKOB dopMyna MIOMIAAA TPEYrOJIbHUKA Yepe3 JIBE CTOPOHBI U YIoOJI | IEUCTBUM.
(16 4) Mexay HuMu. QopMyria IJIOMAay YeThIPEXYTOJIbHUKA Yepe3 ero (Pemars  nmpakTuyeckue  3aga4yM, CBOAAINMecHd K
JMArOHANIM U YTOJI MKy HUMHU. HAXO0KICHUIO PA3JINYHBIX 3JIEMEHTOB TPEYroJbHHUKA.
[IpakTueckoe NprUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodpazoBanue | *[lonsTHe 0 mpeoOpa3zoBaHUM MOAOOUS. OcBanBaTh MOHSATHE npeoOpazoBaHus moaoowus.
noxoous. CoOTBETCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (PUTYD. HccnenoBarh OTHOIIEHUE TUHEHHBIX 3JIEMEHTOB (DUTYp MpHU
MeTpuueckue Teopema 0 TpPOU3BEACHUU OTPE3KOB XOpJH, TeopeMa o |mpeoOpa3zoBanun moaodus. HaxoauTs mpumepsl moaoous B
COOTHOIIICHHUS B IIPOU3BENCHNN OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpare |OKpYKaIoUIEH 1eHCTBUTEIBHOCTH.
OKPY:KHOCTH kacarenbHOW. IlpuMeHeHHe B pelmIeHMM TIeoMeTpUYecKHX | “BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEXIY OTpe3KaMH
(10 v) 3anad. * XOpZl, CEKyIIMX M KacaTelbHbIX C HCIIOJIb30BaHUEM
BIMCAHHBIX YTJIOB M MOJJOOHBIX TPEYTOJILHUKOB.
Pemiate reoMeTpuueckue 3aJaud U 33Jaud U3 pPEATbHOU
KHU3HU C UCIIOJIb30BAaHUEM ITOI00HBIX TPEYTOJIbHUKOB. *
BexTopsbl OmnpeneneHre BEKTOPOB, CJIOXKEHHE M PA3HOCTh BEKTOPOB, | Mcmoab30BaTh BEKTOpbl KaK HAIpaBJIEHHBIE OTPE3KH,
(12 v) YMHOKE€HHE BEKTOpa Ha YUCIIO. HCCJIe0BATH reOMETPUYECKUN (mepemerienue) u

@uU3NYECKU U T€OMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHne BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkansipHOE€ TNIPOM3BEACHHE BEKTOPOB, €r0 INPUMEHEHHE IS
HAaxO0KJICHUs JUIMH U YIJIOB.

Pemrenne 3ama4d ¢ TOMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB U PEIICHUS 3a7a4 KHHEMATHKUA H
MEXaHUKH.

¢buznveckuii  (cusia) CMBICTBI
BOIIPOCHBIM IJIaH.

BEKTOPOB C OIIOPOM Ha

3HaTh omnpeaeNeHMsl CyMMbl U PAa3sHOCTH BEKTOPOB,
YMHOKECHUSA BEKTOpa Ha YUCIIO, HCC/Ie10BATH
reOMETPUUYECKUN U PUZNYECKUIN CMBICIBI ATUX OTIEeparuil.
Pemrate reomerpuyeckue 3aJadyd ¢ MCIOJB30BaHUEM
BEKTOPOB.

PackiiaapiBaTh  BEKTOp 10 JBYM  HEKOJUIMHEAPHBIM
BEKTOPaM.

HUcnoab3oBark  CKalsipHOE  NPOU3BEACHUE  BEKTOPOB,

BBIBOJMTH €0 OCHOBHBIE CBOMCTBA.

BpryucaaTs CyMMy, pPasHOCTb U CKaJsIPHOE IIPOU3BEIAECHUE
BEKTOPOB B KOOpPAMHATAX.

IIpuMeHATh CKasIpHOE IPOU3BEICHHUE I HAXOXKICHUSA
JUIVH U YTJIOB.




JexapToBbl

JlekapTOBBI KOOPAMHATHI TOYEK HA MJIOCKOCTH.

OcBauBaTh MOHATHE MPSMOYTOJIBHOW CHCTEMBI KOOPJIMHAT,

KOOpPAMHATBI  Ha| *YpaBHeHHe npsAMol.* YTioBod KO3(QUIMEHT, TAHT'€HC YIJIa |JIeKapTOBBIX KOOPAMHAT TOUKH.
IVIOCKOCTH HAaKJIOHA, TapaJlJIeIbHbIE U IEPIIECHUKYIISIPHBIC IIPSIMBIE. HccaenoBarb ypaBHEHHE IIPSMON M OKPYKHOCTH C OIOPOM
(CAY) VYpaBHeHHE OKpYKHOCTH. HaxoxkaeHue KOOpAMHAT TOYEK |Ha BOIPOCHBIN IUIAH.
IepeceYeHust OKPYKHOCTH U IPSIMOM. Haxonuts neHTp 1 paanyc OKpy>KHOCTH 110 €€ YPABHEHUIO.
Meroa KOOpAMHAT NIPU PELIEHUU F'€OMETPUUECKUX 3aay. Pemrate 3agayM Ha HaxOXIEHUE TOYEK IIepeCceYCHUs
Hcnons3oBanne MeToa KOOPANHAT B IPAKTUUECKUX 3a/1a4ax MPSIMBIX U OKPY’KHOCTEH € TOMOIIBIO METO/1a KOOPIUHAT.
Hcnoab30BaTh CBOWCTBA YrioBOro ko3 ¢uiMeHTa MmpsiMoi
IIpU  PEIICHWM 3a1ad, Uil ONPEICICHUS PaCHOJIOKEHUS
IPSAMON.
IIpuMeHATh KOOPAHMHATHI NPU PELIEHUN F€OMETPUYECKUX U
MIPAaKTUYECKUX 3a7ad, I IIOCTPOCHHUS MaTEMaTUYECKHUX
MojieTiel peasIbHbIX 3a/1a4 («METOJ] KOOPIAUHATY).
IHonb30BaTbest  [UIA  IOCTPOEHHUS W HCCIENOBaHUU
1U(POBBIMU PECYPCAMHU.
3HAKOMHTBCS € HCTOPHEH pPa3BUTHSI T€OMETPUU
IIpaBuibHbIE [IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE HX JJIEMEHTOB. | DOpMYJIMpPOBATH OmpeeIeHue IIPaBUJIbHBIX
MHOI'OYIrOJbLHUKH. |Yucio U JUIMHA OKPY)KHOCTH. J[IMHA IOYrd OKPYXHOCTHU.|MHOTOYIOJBHUKOB, HAXOAMTh UX JJIEMEHTHI.
Jdoauna Pannannas mepa yria. IHob30BaTBCA MOHATHEM UIMHBI OKPY>KHOCTH, BBEIEHHBIM

OKPY:KHOCTH U
IUVIOLAAb Kpyra.
Brruucienue
nJaomaaei

84)

[Tnomans kpyra M ero 3JEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue miomazneit puryp, BKIIOYAIOUIMX 2JIEMEHTHI Kpyra.

C TOMOUIBIO IPABUIBHBIX MHOTOYTOJIBHUKOB, ONpPENEeIsATh
YUCIO0 , AJIMHY JYTH U paluaHHyI0 Mepy yria 1o o0pasity.
IIpoBoauThL Mepexox OT paguaHHON MepBI YIia K IpajdyCHON
1 Ha00OpOT 10 BU3yaJIbHOM omope.

OnpenensaTs monaap Kpyra.

BoiBoauTs dopmyabl (B rpagycHON U paguaHHONW Mepe) A
JUIMH AYT, ILIOIIAJEH CEKTOPOB U CErMEHTOB C OIOpOM Ha
BOIIPOCHBIH ITJIaH.

BoruucasTes miomanu  GuUryp, BKIHOYAIOLMX 3JIEMEHTHI
OKpPY)KHOCTH  (Kpyra) C OHOpOMl Ha  CHPaBOYHYIO
HMH(pOPMALIHIO.

HaxoauTp miomaay B 3aja4ax peajibHOM KU3HU.

ABukenust

*TlonsiTe o JABHKCHHUU ITJIOCKOCTH.

Pa3Ooupars  mpuMmepsl,  WUIIOCTPUPYIOIIME  TOHATHUSA




IJIOCKOCTH [TapannenbHblil IepeHoc, MOBOPOT U cuMMeTpus. OCH U LIEHTPHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUH.
(64) CUMMETPUH. ®opMyJMPOBATH ONPEIEIICHUS TapajUIeIbHOTO IIEPEHOCa,
[Ipocreiimuye npuMeHeHHs B pEIIEHNH 3a1a4 *. IIOBOpPOTAa M OCEBOM CHMMETPUU C BH3YaJbHOW OIOPOM.
HaxoauThb HenmoIBMKHbBIE TOUKHU IO 00pasily.
HaxoauTh HEHTPBI U OCH CUMMETPUIN IPOCTEHIINX UTyp MO
oOpa3iry.
*[IpuMeHATh NapajuIeNIbHBI MEPEeHOC W CUMMETPHUIO IpHU
pelLIeHNH TeOMETPHUECKUX 3ajiau (pa30oupaTb MPUMEPBI).
Hcnonb3oBath A MOCTPOEHUS U UCCIeI0BaHUN LU(pOBBIE
pecypcsl. *
IToBTOpEHUE, [loBTOpEHNE OCHOBHBIX TOHATUH U METOAOB KypcoB 7—9|OnepupoBaTth NMOHATHSAAMU: (UTYypa, TOUKA, MpsiMasi, yro,
o0o001eHue, KJIaCCOB, 000011IeHNE U CUCTEeMaTH3alUsl 3HAHUH. MHOTOYI'OJIbHUK, PaBHOOEAPEHHBIM U  pPaBHOCTOPOHHHUMI
cucremaTusanus | [Ipocreifime reomerpuueckue ¢GUIypbl M HUX CBOMCTBA. | TPEYTOJIBHUKH, THPSMOYTOJIBHBIA TPEYrojlbHUK, MeJIuaHa,
3HAHUI N3mepenue reoMeTpuyecKuX BEITUUHH. OMcceKTpuca W BbBICOTa TPEYroJIbHUKA, Iapajiesorpamm,
(7 9) TpeyronbHUKH. poMO, TPSMOYTOJIBHUK, KBajapar, Tpameuus; OKPYKHOCTb,

[TapanienbHble U EPIEHIUKYIISIPHBIE IPSIMBIE.
Oxpyx)HOCTb M Kpyr. I'eomerpuyeckue NOCTpOEHHs. YTIIBI B

OKPY>)KHOCTH. BrnucanHele ¥  ONHUCAHHBIE  OKPYKHOCTH
MHOT'OYTOJIbHUKOB.

[IpsiMast 1 OKpPY>KHOCTb.

YeThIpEXYTroJIbHUKH. Bnucannsie " ONHCAHHBIC
YEThIPEXYTOJIbHUKHU.

Teopema Iludaropa u Hayana TpuroHomerpun. Pemenne o0mux
TPEYTOJIbHUKOB.

[TpaBuIBHBIE MHOTOYTOJIBHUKH.

[IpeoOpa3zoBanus IIJIOCKOCTH. JBuxenus. [Honobue.
CummMmertpust.

[Tnomans. Beruncnenue tuiomaneidt. Ilmomaaun moaoOHBIX

uryp.
JlekapTOBBI KOOPAMHATHI Ha TIIIOCKOCTH.
BCKTOpLI Ha IMJIOCKOCTH.

KacaTrelbHasl; PaBEHCTBO U 1M000Ke QUryp, TpeyrojibHUKOB;
MapajyieIbHOCTh M MEPHEHAUKYJISIPHOCTh MPSIMBIX, YIoJl
MEXIy TNpPSIMBIMH, CHMMETPHS OTHOCHUTEIBHO TOYKH U
NpsIMOM; JIMHA, PAcCTOSIHME, BEIWYMHA YIia, IUIOMIA/lb,
MIEPUMETD.

HUcnoan3oBats  ¢Qopmyabl: TepuMerpa U IJIOIMIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOLIAAX KpyTa,
00BEMa MPSAMOYTOIBHOTO MapallyieNenumnea.

OnepupoBaTh NOHATHUSIMU: TIPSIMOYTOJIbHAas — CHCTEMa
KOOPJMHAT, BEKTOP; MCHOJb30BaTh 3TU TOHATUS IS
MPEJICTABICHUS JAHHBIX W PEIICHUS 3aJa4, B TOM YHUCIE U3
JIPYTUX Y4eOHBIX MMPEAMETOB.

Pematp 3agauMm Ha TIOBTOPEHHE OCHOBHBIX TOHATHUIM,
WJUTFOCTPALIMIO CBA3EH MEXAY pa3iWYHbIMHM 4YacTIMH Kypca.
Boi0upaTs MeTOA J171s1 pEeIIeHUs 3aa9H.

Pemiars 3agaum u3 oBCeIHEBHOM KU3HU.




TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»
(10 TOJAM OBYYEHMUS)

7 kaacc (He meHee 34 1)

Ha3Banue
pasaesa (TemMbl)
(4ucy10 4acoB)

OcHoBHOE coaecpkanue

XapaKTepI/ICTI/IKa JACATECJIBHOCTHU oﬁyqaloumxcn

IIpencrasiienune [IpencraBnenue ganHblx B Tabmuuax. [Ipaktuueckume | OcBamBath  Ha  0a30BOM  YPOBHe  CIOCOOBI
AAHHBIX BBIUMCJIEHHUS] 1O TaOJWYHBIM JaHHBIM. VI3BlIedyeHune U | MpEACTaBICHHUS CTATUCTMYECKUX JaHHBIX W YHCIIOBBIX
(7 9) UHTEpHpeTalus TaOIWYHbIX JaHHBIX. [IpakThueckas paboTa | MaccMBOB € MOMOUIbIO Ta0iAMII M JAMarpamMm ¢
«Tabnuupy. UCIIOJIb30BAaHUEM  aKTyaJlbHBIX M  BaXHBIX JaHHBIX
I'paduueckoe mnpencraBieHUe AaHHBIX B BUAE KPYTOBBIX, | (aeMorpaduyeckue JIaHHBIE, IIPOU3BOJICTBO
CTOJOMKOBBIX  (CTONMOYAThIX)  AMarpaMM.  YTeHWe U | NPOMBIIUICHHOW M CEelIbCKOXO3IWCTBEHHOM NPOAYKIIMH,
noctpoeHue  auarpamm.  Ilpumepsl  gemorpadguueckux | OOIIECTBEHHbIE U MPUPOAHBIE SIBICHUS).
JINarpaMm. HN3yuars meroabl paboTel ¢ TaOIUYHBIMU U
[IpakTuueckas padota «JluarpamMMeD. rpadM4ecKUMHU TMPEICTaBICHUSIMH JJAHHBIX C IOMOIIBIO
HU(POBBIX PECYpPCOB B XOJ€ MPAKTHUECKUX paboT (c
HaIpaBJISoNIEei TOMOIIBIO).
OnucarejnbHas Uucnossie Habopbl. CpeHee apudmeTnaeckoe. OcBanBaTh Ha 0a30BOM YPOBHE NOHSITHSI: YHUCIIOBOM
CTATHCTHKA Menunana yncinoBoro Habopa. Y CTOHYMBOCTb ME/IUAHBI. Ha0op, Mepa LIEHTPalIbHON TeHJEHIMU (Mepa LIEHTpa), B
84) [Ipaktuueckas pabora «CpeaHue 3HAYCHUS. TOM YHCIIe CpeIHee apuPMeTHIecKoe, MeIMaHa.

Haubonpinee u HauMmeHbIllee 3HAUEHUS YHCIOBOrO Habopa.
Pasmax.

OnucehIBaTh CTaTUCTUYECKUE MJaHHBIE C ITOMOIIBIO
cpeaHero apupMETHYECKOro M MeAnaHbl. PemaTs 3amaun
(¢ WCHOJBb30BAaHMEM 3PHUTENBHOW HATJSIHOCTH W/HIIH
BepOaIbHOU OMOpPHI)

H3yuaTs cBoiicTBa CpeHHMX, B TOM YHCJE C MMOMOIIBIO
IU(POBBIX PECYpCOB, B XOJ€ NPAKTHUECKUX pador, (c
HalpaBJISoNIEei MOMOIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHe MOHATHSA: HauOObIIEE




N HAMMCHBIICC 3HAUCHUA YN CIIOBOT'O MaCCHBa, padMax.
Pemarp 3agaum Ha BBI60p croco0a omuMcaHus JaHHBIX B
COOTBETCTBHH C HpHpOI[Oﬁ JaHHBIX )51 OeIsIMHu
HCCICO0BAaHUsA C HaHpaBJ’IfIIOH_Ieﬁ IMOMOIIBIO.

Cayuaiinas *CryvaiiHasi U3MEHYMBOCTH (mpuMepsl). YactoTa 3HaueHuid B | *OcBauBaTh MOHSATHS: YacTOTa 3HAYEHWW B MacCUBE
H3MEHYUBOCTH MaccHuBe JAaHHbIX. [ pynmnupoBka. ['ucTorpammel. JTAHHBIX, TPYIIUPOBKA JaHHBIX, TUCTOTpaMMa.
(64) [IpakTuueckas padora «CiydaiiHas HU3MEHUYUBOCTbY. * CrpouTh rucrorpaMmsl o 0opasiy
OcBauBath rpaduyeckue MpefCcTaBleHUs Pa3HbIX BHIOB
CIIy4ailHOM W3MEHYMBOCTH, B TOM YHUCJE C IOMOIIBIO
U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKOM PabOTHL *
Beenenue B *'pad, Bepmmna, pedpo. Ilpencrasnenue 3aaauu ¢ nomoinpio | *OcBamBaTh NMOHATHS: Tpad, BepmmHa rpada, pedpo

Teopuio rpagos
4

rpada. CreneHp (BaJeHTHOCTh) BepuiuHbL. Yucio pédep u
cymmapHas creneHb BepiiuH. Llens u nuki. Ilyte B rpade.
[IpencraBnenue o cBsazHocTH rpada. O6xox rpada (ditnepon
nyTh). [IpencraBnenne o0 OpHeHTUPOBAHHBIX Tpadax. *

rpada, CTeTneHb (BAJICHTHOCTb BEPIIINHBI), 1IETb U ITUKIL.
OcBauBath NOHATHA: NyThb B rpade, dUIEPOB MyTh,
00xon rpaga, OpMeHTUPOBAHHBIH rpad.

OO0cyxkpaTh, pemieHHe 3aJa4yM  Ha [OUCK CYMMBI
creneHeld BepmuH rpada, Ha MOMCK oO0xoxa rpada, Ha
IOUCK IyTell B  OPHUEHTHPOBAHHBIX TIpadax ¢
HaIIPaBJIAOMIEH TOMOIIBIO.

OcBauBath cnoco0bl TpPEACTaBICHUS 3a/lady M3 Kypca
anreOpbl, TEOMETPHH, TEOPUU BEPOATHOCTEH, APYrHx
OpeMETOB ¢ TMoMolblo rpadoB (KapThl, CXEMBI,
JJeKTpUYECKUE 1enu, (yHKIHUOHAJIbHbIE COOTBETCTBUS)
Ha rpumMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITHSA

44

*Cny4aifHbIil ombIT M cityyaiiHoe coOblTue. BeposTHOCTh U
gactoTa CcoOOBITUS. POJb MajoBEpOSATHBIX M MPAKTHUYECKH
JIOCTOBEPHBIX COOBITHI B MpHUpoje U B obmiecTBe. MoHeTa u
UrpajbHasi KOCTb B TEOPUHU BEPOSTHOCTEN.

[IpakTuueckas padora «HactoTa BbIlafeHus opiaay.™

*OcBanBaTh NMOHATHS: CIy4alHBIN ONBIT U CIy4aiiHOE
COOBITHE, MaJIOBEPOSATHOE U TPAKTHUECKH JIOCTOBEPHOE
coOBbITHE.

M3yyaTrs 3HAYMMOCTb MAaJOBEPOSATHBIX COOBITHUH B
npupose U oOIIecTBE Ha BaXKHBIX IpHUMepax (aBapuu,
HECYACTHBIE cllydad, 3amuTa NIEPCOHAJIBHON
uH(popMaluy, nepeaaya JaHHbIX).

M3yyarh ponp KIIACCUYECKUX BEPOSTHOCTHBIX MOAENEH




(MoHeTa, UrpanpHasi KOCTh) B TEOPUU BEPOSATHOCTEH.
Ha6uronaTth M M3y4yaTh 4acTOTy COOBITMH B IPOCTBIX
IKCIEPUMEHTAX, B TOM YHCIE C MOMOIIBI0 HU(PPOBBIX
PECYpCOB, B X0/i€ PAaKTUYECKOM paboThI.*

O000menue,
KOHTPOJIb
)

HpeI[CTaBJ'IeHI/IC JaHHBIX. OnucarenpHas CTaTUCTHUKA.
BepOHTHOCTL CJ'Iy‘I&fIHOFO COOBITHSL.

IToBTOPSATHL W3Yy4YEHHOE MW BbICTPAUBATH CHCTEMY
3HaHUIL.
Pemars 3a1a4u Ha NpeCTABICHUE U ONMUCAHUE JAHHBIX

c IIOMOUIBIO W3YyYEHHBIX XapaKTEPUCTHUK C
HAIPABJISIONIEH TOMOIIBIO.
O06cyxnaTn NpUMepbI CIIy4alHBIX coOBITHH,

MaJIOBEPOATHBIX ~ W MPAKTUYECKH  JIOCTOBEPHBIX
CllyyaliHBIX COOBITMH, UX pOJM B MPHUPOJE M >KU3HU
4esoBeKa

8 ki1acc (He menee 34 4)

Ha3zBanue
pasaeJa (TemMbl)
(umcy10 Yacon)

OcHoBHOE coaepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4al0 XSt

IToBTOpPEHUE
Kypca 7 kJj1acca
(44)

[IpencraBnenne  ganHbiX. OmnucarenbHas  CTATUCTHKA.
Crnyuaiinas n3MeHunBOCTh. CpeiHHe YnCIOBOro Habopa.
Cnyualinple  coOblTus.  BepodATHOCTM M 4YacTOTHI.
Kiaccuueckne monenu TeopuM BEPOSATHOCTEH: MOHETa M
urpajiabHasi KOCTb.

I[loBTOpPSAITH M3Y4YEHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

Pemars 3agaum (Mo BU3YyaJbHOHM oOmope) Ha
NPEACTABICHUE M ONHCAHWE JAaHHBIX C IOMOILIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemiate 3agaum (M0 BHU3yaJbHOl  omope) Ha
MIPE/ICTABJIICHUE TPYNIIUPOBAHHBIX JAHHBIX U OIHCAHHUE
CIIy4YaiiHOM U3MEHYUBOCTH.

Pemars 3agaum (Mo BHU3YyaJbHOHM oOmope) Ha
onpeneseHue YacCTOTBI CIIy4alHBIX COOBITHUH,
o0cyxaeHne MIPUMEPOB CITy4aHbIX COOBITHH,
MaJIOBEPOSATHBIX u MPaKTUYECKH JIOCTOBEPHBIX




CIIy4aHbIX COOBITUH, UX pPOJM B MPUPOAE M KHU3ZHU
YEJI0BEKa.

OnucarejbHas *Otknonenus. Jlucnepcus uucinoBoro HaOopa. CtanaaptHoe | *OcBamBaTh TOHSITHSI: JUCIEpCUs M CTaHJApPTHOE
CTATHCTHKA. OTKJIOHEHHUE YUCIIOBOro Habopa. JluarpaMmsbl pacceMBaHus. * OTKJIOHEHHUE, HCIOJb30BaTh OSTH XapaKTEPUCTUKU IS
PaccenBanne OINMCAHUS PACCEUBAHUS JAHHBIX.
AAHHBIX YuacTBOBaTh B 00CY’KA€HUH THNOTe3bl 00 OTCYTCTBHH
4 4) VIV HAJIMYUHU CBSA3H 110 AMarpaMMaM pacCEeUuBaHMUS.
CTponTh aMarpaMMbl pPAacCeMBAHMUA [0 HMEIOIIMMCS
JaHHBIM, B TOM 4YHCJI€ C IIOMOIIbIO KOMIIbIOTEpA (I1OCiie
COBMECTHOTI'O aHaju3a).*
MmnosxkecTBa MHoxecTBO, MoAMHOXkECTBO. Onepauuu Haj MHOXecTBamH: | OcBamBaTh NOHATHSA: MHOXKECTBO, SJIEMEHT MHOXECTBA,
4 4) oObenuHeHue, mepeceueHue,  pomnosiHeHwe.  CBOMCTBa | MOJMHOXECTBO.
ornepanui Haj MHO’KECTBaMU: HEPEMECTUTENIbHOE, | BBINOJHATH onepauuu Hajl MHOKECTBAMHU:
coueTaTeNIbHOE, paclpee/IuTeNbHOE, BKIIOUCHHUS. o0beAMHEeHNE, TIepecevyeHne, JOMOoJIHEHUE (110 00pasiry).
I'padmueckoe npencTaBieHe MHOXKECTB. HUcnonb3oBath CBOMCTBA: [IEPEMECTUTENBHOE,
COueTaTeNIbHOE, paclpele/uTeNbHOe, BKIOYEHHUS (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).
Hcnonb3oBath rpaduueckoe MpeCcTaBI€HUE MHOMKECTB
IpU ONHMCAHUU pPEaJbHBIX IMPOLIECCOB M SBJICHUH, NpHU
pelIeHNH 3a/1a4 U3 APYTruxX Y4eOHbIX MPEAMETOB U KypCOB
(c uCnoIb30BaHUEM BU3YaIbHOM OMOPBI).
BepositHOCTB OnemMeHTapHbIe COOBITHSL. Cnyyaiinble coObiTus. | OcBamBaTh  Ha  0a30BOM  YPOBHe  NOHATHS:
cIy4aiHOro bnaronpusrcrByrommue JJIEMEHTapHbIE COOBITHS. | DIIEMEHTApHOE COObITHE, CllydyaifHoe COOBITHE Kak
co0bITHA BepositHoctn  coObiTuii.  ONBITBI € PaBHOBO3MOXKHBIMH | COBOKYIHOCTh — OJAarONpPHUSITCTBYIOLIMX  AJIEMEHTApHBIX
(6 49) 3JIeMEHTapHBIMU cOObITUAMU. CiydalfHbIN BBIOOD. COOBITHH, PABHOBO3MOXKHBIE JJIEMEHTAPHBIE COOBITHS.

[IpakTrueckas padota «ONbITH C pPABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU COOBITUSMM.

Pemath 3aga4m Ha BBIUMCIIEHUE BEPOSTHOCTEN COOBITUI
[0 BEPOATHOCTSM 3JIEMEHTAapHBIX COOBITHH CilyyailHOro
onbiTa (C MCHOJIB30BAHUEM 3PUTEIBHON HarIsAHOCTH
U/Win BepOaIbHON OIOpHI).

Pemath 3aga4m Ha BBIUMCIIEHUE BEPOSTHOCTEN COOBITUI
B OIBITaX C PaBHOBO3MOXXHBIMU  DJIEMEHTAapHBIMU




COOBITHUSIMHU, B TOM YHCII€ C TOMOIIBIO KOMITbIOTEpa (C
UCIIONIb30BAaHUEM  3PUTEIBHOW  HATJSAHOCTH  W/UIU
BEepOAIILHOM OTIOPHI).

IIpoBoauTh M H3y4aTh ONBITHI C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITHSAMU (C UCIOJIB30BAHUEM MOHET,
UTPATBbHBIX KOCTEH, IPYTUX MojiesIei)
B XOJIe TMpaKkTUYeCKOW paboThl (C HCIOIH30BAHHEM
BU3YaJIbHOU OTIOPBHI).

Beenenue
TeopuIo rpados
(44)

B

*Ilepeo. CpoiicTBa jJepeBa: €IMHCTBEHHOCTh IIyTH,
CYILIECTBOBAaHME BHCSYEH BEPIUUHBI, CBA3b MEXKAY 4YHCIOM
BEpILUH U uncioM pédep. [IpaBmino ymHoXKeHus. *

*OcBauBaTh NMOHSTHSA: JEpeBO Kak rpad Oe3 NuKia,
BUCSYas BepliMHa (JIUCT), BETBb JIepeBa, MyTh B JIEPEBE,
JMaMeTp JepeBa.

HM3yyaTre cBOMCTBa JepeBa: CYIIECTBOBAaHUE BUCAYEH
BEPIINHBI, EIUHCTBEHHOCTh TYTH MEXAYy ABYMS
BEPLIMHAMH, CBSI3b MEXAY YHMCIOM BEpUIMH U YHUCIOM
péoep.

YuacTBoBaTh B O00CY:KICHMH PpelIeHHs] 3aJayH Ha
IIOUCK U IEpeyHClIeHHe IyTeil B JepeBe, ONpeAcIcHHE
yrciaa BepIIMH WM pédep B nepeBe, 00xoj OMHApHOTO
JepeBa, B TOM 4YHCIE€ C TPUMEHEHHWEM TIpaBWIIa
YMHOXEHUs. *

Cayuaiinble
co0bITHA
(G )

*[IpoTuBomnonoxkHoe  coObiThe.  uarpamma  Dilnepa.
OO0benuHeHne W TiepecedyeHre coObITHi. HecoBMecTHbIE
cobbiTus. @opmyna cioxeHus BeposiTHocTei. [IpaBuio
YMHOXXEHHMSI ~ BEPOSATHOCTEH.  YCJIOBHas  BEPOATHOCTb.
HezaBucumble  coObitusa.  IlpeacraBneHue — ciaydaiHOTro
SKCTIEpUMEHTa B BUJE epeBa. *

*OcBanBaTh NOHATHA: B3aUMHO IIPOTHBOIIOJIOXKHBIE
COOBITHS, OTEpalMK HaJl COOBITUAMH, OOBEAMHEHUE U
nepeceueHre coObITUH, auarpamma Oitnepa (Ditepa—
Benna), coBMecTHBIE 1 HECOBMECTHBIE COOBITHSI.

H3yyaTs TeopeMbl O BEpPOATHOCTH OOBEIMHEHMS JBYX
coObITHH (OPMYJIIBI CIIOKEHUS BEPOSTHOCTEN ).

Y4yacTBOBaTh B 00CYK/ACHUM pelleHHs 3a4a4H, B TOM
YHClie TEKCTOBBIE 33J]aul Ha OINpeesieHue BEepOsTHOCTEN
O0BbEIMHEHNUS M TIePECeYeHMs] COOBITHMM C MOMOIIBIO

YUCIIOBOM mpsiMOM, auarpamm  Oilepa, (HopmyIibl
CJIOKEHHMSI BEPOSITHOCTEM.
OcBauBatb NOHSITHS: IIPABUIIO YMHOXEHUS




BEPOSATHOCTEW, YCJIOBHAs BEPOSATHOCTb, HE3aBHCUMBbIE
COOBITHS JIEPEBO CIYYaHOTO OMbITA.

HM3yuars cBoiictBa  (ompeneneHHs])) HE3aBUCHUMBIX
COOBITHIA.

YuyacTBoBaTh B 00CY’/JAeHMM pelIeHWsl 3aJa4H Ha
oTpeJieNIeHNe U UCTI0Ib30BaHUE HE3aBUCUMBIX COOBITHH.
YuyacTBoBaTh B 00CY’/JAeHMM pelIeHWsl 3aJa4H Ha
IIOMCK BEPOSTHOCTEH, B TOM UHCJIE YCIOBHBIX, C
WCIIOJIb30BAaHUEM JIEpeBa CIIy4alfHOTO ombITa. *

O0o001menue,
KOHTPOJIb
4 9)

[IpencraBnenue ganubix. OnucarenbHas cTaTucTUka. I'padsol.
BepositHocTh CIIy4aitHOTO COOBITHSI. DIIeMEHTHI
KOMOUHATOPUKH.

IToBTOpPSITH M3y4YeHHOE U BBICTPAUBATH CHCTEMY
3HAHUMU.

Pemath 3aga4u Ha NpECTABICHUE U ONMCAHUE JaHHBIX
c MTOMOUIbIO U3YYEHHBIX  XapaKTepuUCTUK  (c
UCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

*Y4yacTBoBaTh B O0CYKJAeHHMHM pelIeHUus1* 3aJa4dm C
npUMeHeHueM rpados.

Pematp 3agaum  Ha  HaAXOXJIEHUE  BEPOSITHOCTH
CJIy4alfHOTO COOBITHSI MO BEPOSITHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM 4YHCII€ B OIbITaX C PaBHOBO3MO>KHBIMHU
3JIEMEHTAPHBIMU COOBITUAMU (C BU3YaJIbHOU OMOPOiA).
*YyacTBoBaTh B 00CY:KIEHHUM PpelleHMsA™ 3aJadyM Ha
HaXO0JKJCHHUE BEPOSATHOCTEH OObEJMHEHNUS U TepeceUeHUs
COOBITHI, B TOM YHCJIE€ HE3aBUCUMBIX, C UCIIOJIb30BAaHUEM
rpa¢uUecKux NpeACTaBICHUNH U JepeBa CIydailHOro
OTIbITA.

*Y4acTBoBaTh B 00CYKICHHHM pelIeHMA™ 3aJa4M Ha
nepevnciieHne KOMOMHAIUH (Yrclia mepecTaHOBOK, Yucia
COYeTaHui), Ha HaXOXJEHUE BEPOSATHOCTEH COOBITHI ¢
NPUMEHEHHEM KOMOMHATOpPHKM, B TOM 4YHCIE C
MCII0JIb30BaHuEM TpeyroyibHuKa [lackans.

9 kaacc (He meHee 34 4)




Ha3Banue
pasnaesa (TemMbl)
(4uCcy10 YacoB)

OcHoBHOE coaecpkaHnue

XapaKTepHCTI/IKa JACATECJIBHOCTH oﬁyqaloumxca

IHoBTOpEHME
Kypca 8 kiacca
4

[IpencraBnenue  manHbix. OmnucaTenbHas  CTaTHCTHKA.
Onepanuu Haj cOObITHAMU. He3aBUCUMOCTH COOBITHIA.

IloBTOPATE WM3y4eHHOE U BBICTPAMBATHL CHCTEMY
3HAHUM.

PemaTe 3a1a4M Ha IIPEICTABICHUE U ONIUCAHUE JAaHHBIX.
Pemate 3agayM  Ha  HAaxXOXACHUE  BEPOSTHOCTEMN
00BbEIMHEHNS U TIepeceYeHus COOBITHI, B TOM 4YHCIIe
HE3aBUCHUMBIX, C  HCIOJb30BAaHUEM  IpadUuecKux
IIPEICTABIICHUM U IepeBa CIIy4alHOTO OIIBITA.

Pemath 3agaum Ha nepeuncieHue KoMOMHaIMil (dyucna
NEPEeCTaHOBOK, YHCJIAa COYEeTaHWH), Ha HaXOXKICHHE
BEPOSITHOCTEN cOOBITHI c [IPUMEHEHUEM
KOMOMHATOPUKHM, B TOM YHCJIE€ C MHCIOJb30BaHHEM
TpeyrosibHuKa [lackans

DJIeMeHThI
KOMOMHATOPUKH
(49)

Komb6unaropnoe mnpaBuiao yMHOXeHus. llepectaHoBKH.
@®axrtopuan. Coderanus u 4uciao coueraHuil. *TpeyronbHuk
[Mackans.* [IpakTrueckas pabota «Bpruncienue
BEPOATHOCTEN C MCIOJIb30BAaHUEM KOMOMHATOPHBIX (YHKIUI
JJIEKTPOHHBIX TAOIUID).

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
KOMOMHATOPHOE TMPABUJIO YMHOXEHHS, YHOpSIOYEHHAs
nmapa, Tpoika OOBEKTOB, NEPeCcTaHOBKa, (hakTopual
YHClla, COYETaHWE, YUCIO COYETAaHUM, *TPeyroJbHUK
[Mackamns.*

Pemats mpocreiimme 3agauMm  Ha MepevHCIEeHUE
YIOPSA0YEHHBIX nap, TPOEK, MIEPEUUCIICHNE
MEPECTaHOBOK U COYETaHWN DIIEMEHTOB Pa3JINYIHBIX
MHO>KeCTB (TI0 00pa3siry).

Pemats mpocreiimme 3agauyM Ha NPUMEHEHHE 4YHCIa
coyeTaHuil B anredpe (COKpal€HHOEe YMHOKEHHE, OMHOM
HeroToHa) (¢ HanpapmsoLIEl TOMOILBIO).

Pemiath, mnpuMeHsii KOMOWHATOPHUKY, 3aJadyd Ha
BBIUMCJIEHHE BEPOSITHOCTEH, B TOM YHCJIE C IOMOIIbIO
JJIEKTPOHHBIX TaOJIMI[ B XOJ€ NMpakTHUecKo paboThl (c
BU3yaJIbHOU OTIOPOHA).




I'eomeTpuueckas
BEPOSITHOCTH
44

*['eomeTpuueckas BepossTHOCTh. CiryyaliHbIM BBIOOp TOUKH U3
(GuUrypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 YT OKPY>KHOCTH. *

*OcBauBaTh NOHATHE T€OMETPUUECKOIN BEPOSATHOCTH.
YuyacTBOBaTHL B O00CYXKICHHM PpCLICHUS 3aJa4yd Ha
HaX0XJIEHUE BEpOSITHOCTEH B OMNBITAX, MHPEICTaBUMBIX
Kak BBIOOp TOYEK M3 MHOTOYTOJIbHHKA, Kpyra, OTpe3Ka
WM JYyTU OKPYKHOCTH, YUCIIOBOT'O MPOMEKYTKA *

HcnbsiTanus
Bepnysn
(6 9)

Ucneitanne. VYcenex u Heynada. Cepusti HCHOBITAaHMM 110
nepporo ycnexa. HMcnoeitamus beprymm.  BepositHocTH
coObiTil B cepum wucnbiTanuil bepnymmm. Ilpaktuyeckas
pabora «cnbrtanus beprymimy.

OcBauBaTh Ha 0a30BOM YPOBHE NMOHSITHSI: HCIIBITAHHUE,
3JIeMEHTapHOEe COOBbITHE B UCHBITAHUH (yCIEX U Heyaya),
cepusi UCIHBITAHWM, HACTYyIUICHHME IIEpPBOr0O  yclexa
(Heynaum), cepust ucnibITaHU bepHym.

Pemrate  mpocreimiue  3aJa4d HAa  HAXO0XACHHUE
BEPOSATHOCTEW COOBITHI B CEpUU HCHBITAaHUI /10 EPBOTO
ycrexa, B TOM 4HCle ¢ MpUMEHEHHEM (OpMYJIbl CyMMBI
FeOMETPUUYECKON Mporpeccuu (C OMopoi Ha CIPaBOYHYIO
UHPOPMALIUIO).

Pemate  mpocreiimime 3axa4d HA  HAXOXKACHHUE
BEPOSTHOCTEH  AJIEMEHTAapHbIX COOBITUH B  cepuu
ucnbiTaHuil bepHy/uM, Ha HaX0XACHUE BEPOSTHOCTH
ONPEIEIEHHOIO YHUCJIa YCIEXOB B CEPUM MCIIBITAHUN
bepnynnu (¢ BU3yalibHON OMOpPOi).

H3yuats B X04€ NPaKTHYECKO# PadoThl, B TOM YHCIIE C
MOMOIUIbIO U(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu ucnblTaHui bepHymm

Cayuaitnas
BeJIMYMHA
(64)

CrnyualiHas BeJIMYMHA M PACIpENEICHUE BEPOSITHOCTEM.
MaremaTtnueckoe OXHJIAHME UM JHUCHEPCHA  CIy4YalHOH
BelIMYMHBL. [IpuMeppl MaTeMaTHYeCKOro OXHUAAHHUA Kak
TEOPETHYECKOr0 CPETHErO 3HAUCHUS BEIIMYHHBI.

Ilonatne o 3akone Oompmux  yucen. M3mepenue
BEPOSITHOCTEW C MOMOLIBI0 4acTOoT. [IpuMeHeHune 3akoHa
OO0JIBIINX YHCEIL.

OcBoutrs Ha 0a30BOM YpOBHEe NOHSITHS: ClIydyaillHas
BEJINYMHA, 3HAYECHUeE CIIy4alHON BEJINYMHBI,
pacrpeziesieHne BEPOSATHOCTEN.

HM3yuars u o00cyxnaTb MnpuMepbl AMCKPETHBIX U
HENPEPbIBHBIX CIyYaiHbIX BEMYUH (POCT, BEC YEJIOBEKa,
YUCIIEHHOCTh ~ HACEJEeHMS, Ipyrue U3MEHYUBBIE
BEJIMYMHBI, PACCMATPUBABILUECS B Kypce€ CTaTUCTHKH),
MOJIETIbHBIX ~ CIy4YallHBIX  BEJIMYMH, CBSI3aHHBIX CO
cllyyaiiHbIMU oOmbITaMu (OpocaHne MOHETHI, UTpabHON
KOCTH, CO CITy4yallHbIM BBIOOPOM U T. II.).




OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTEMaTHUYECKOE OKUJAHUE CIIy4alHOM BEIMYMHBI KaK
TEOPETUYECKOE cpenHee 3HauYEeHHE, TUcrepcust
CIIy4ailHOM BEJINYMHBI KaK aHAJIOT JUCIIEPCUU YUCIOBOTO
Habopa.

Pemarp 3amauMm Ha BBIYMCIEHUE MaTEMAaTHYECKOTO
OXKMJIAHMSI W  JHUCIEPCUN JHUCKPETHOW  Cily4anHOM
BEJIMYMHBI 110 3aJJaHHOMY DPaclpeAeiICHUI0, B TOM YHCIIE
3a/1a4, CBSI3aHHBIX CO CTpPaXxOBaHUEM U JIOTepesMU (C
HalpaBJISoLIEei MTOMOIIBIO).

3HAKOMHMTBC C MaTeMaTH4YEeCKUM OXHJIaHUEM U
JUCIIEpCUEN HEKOTOPBIX paclpeieiieHud, B TOM 4YHCIIe
pacnpeneneHus: CliydaiHOW BEJIWYUHBI «YUCIIO YCIIEXOB)
B CE€pPUU UCIBITaHUN bepHyiu.

HM3yuars, yactoTy COOBITUS B IOBTOPSIOLIMXCS
CIIy4alHBIX ONBITAX KaK CIIy4allHyl0 BEJIMYHHY.
3HAKOMUTBCS C 3aKOHOM Oonbmux yucen (B ¢opme
bepuynnu): mpu OOJBIIOM 4YHCIE OMNBITOB 4YacToTa
cOOBITHSI OJIM3Ka K €r0 BEPOSTHOCTH.

Pemarte 3amauMm Ha H3MEpEHUE BEPOSATHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIISIONIEH TTOMOIIBIO).
OOcyxnaTh poidb 3akoHa  OOJNIBIIMX  YHCed B
000CHOBaHUU YaCTOTHOTO MeToja U3MEpEHUS
BEPOSITHOCTEM.

OO0cy:xnaTh 3aKOH OOJBIIMX YHCEN Kak IpPOsBIECHUE
CTaTUCTUYECKOM YCTOMYMBOCTH B U3MEHUMBBIX SIBICHMSIX,
poJib 3aKOHa OOJIBIIUX YMCET B IMPUPOAE U B KU3HU
YeJI0BEKA.

O000menue,
KOHTPOJIb
(10 v)

[IpencraBnenne  ganHbiXx.  OnucaTenbHas
BepostHOCTB CIIy4aliHOTO COOBITHS.
KoMOuHaTopuku. CirydaifHble BETUYUHBI U pPacCIpe/IeNICHHUS.

CTATUCTHKA.
JIEMEHTHI

IToBTOPSATH M3YYEHHOE U BBICTPAUBATH CHUCTEMY
3HaAHUM.

Pemarsp 3a1a4u Ha NpEICTaBICHUE U ONKMCAHUE JTAHHBIX.
Pemars 3agaum  Ha  HaxOXACHUE  BEPOSATHOCTEU
COOBITHH, B TOM YHCJIIE B OMBITAX C PAaBHOBO3MOXHBIMHU




3JIEMEHTapPHBIMU COOBITHSIMH, BEPOSATHOCTEM
O0OBEAMHEHUS ¢ TIEPeceYeHMs] COOBITUN, BBIYHUCIATH
BEPOATHOCTH B  OMNbBITAX C CEPUSIMH  CIIy4alHBIX
HUCIBITAaHUN

[Ipu pa3paboTke paboueil MporpaMMbl B TEMaTHMYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
MCIIOJIb30BaHUS 3JIEKTPOHHBIX (LIM(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SABISIIOUIUXCS Y4€OHO-METOAMYECKUMU MaTepragaMu
(MyJIbTUMEIUIHBIE TPOrPaMMBbl, 3JIEKTPOHHBIE YYEOHWKM U 3aJaYHUKH, ODJIEKTPOHHbIE OWOJIMOTEKH, BUPTyaJbHBIE
J1a00paTOpUM, UTPOBBIC MPOrPAMMBI, KOJUICKIIUUA HU(PPOBBIX 00pa30BATEIbHBIX PECYPCOB), UCTOIB3YEMBIMU ISl OOyUYEHUS U
BOCIIMTAHUSI PA3JIMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMUA B AJIEKTPOHHOM (LIM(PPOBOM) BUAE M PEATH3YIOIIUMU
nuaaktryeckue Bo3mMoxkHocTu KT, conepxanue KOTOPhIX COOTBETCTBYET 3aKOHOAATENHCTBY 00 00pa30BaHUM.
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