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HOACHUTEJBHASA 3AIINCKA

®denepanbHas pabodas nporpaMmMa IO MareMaTUKe i OOydYaroIIMXCs C
3aiep Ko Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs TIOATOTOBIEHa Ha oOcHOBe DenepasbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obmiero oOpazoBanus  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O),
denepalbHON aganTUPOBAHHON 00pa30BaTENbHON MPOTrPaMMbI OCHOBHOTO OOILEro
oOpa3oBaHus g OOYyYalOUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(ITpuxa3z Munnpocsemenus Poccun ot 24 nosiopsa 2022 . Ne 1025), denepanbHoii
paboyeil mporpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs MO Y4YEOHOMY NIpeIMETy
«Maremaruka», dOenepanbHON TporpaMMbl BOCIIUTAHMS, C YUETOM paCIpeieIeHHbBIX
Mo KjaccaM TNpoBepsieMbIX TpeOoBaHUM K pesyiabraram ocBoeHust DenepanbHon
aJanTUPOBAHHON 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO OOpa30BaHMS
JUtsi 00y4aroImuxcsi ¢ 3aJeP>KKOM MCUXUYEeCKoro pas3BuTusi. B paboueil mporpamme
YUTEHBI HJIeu U TosiokeHus KoHnenuu pa3BuTrs MaTeMaTH4YeCKOro oOpa3oBaHus B
Poccuiickoit ®enepanuu.

O01asg XapakTepuCTHKA NPeIMeTHO-KOPPEKIIMOHHOI0 Kypca

VYueOublii npenmer «MaTemMaTuka» BXOAMT B INPEAMETHYIO OO0JacTh
«Marematuka u uH(popmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTUYECKOTO MBINUICHUS, (HOPMUPOBAHUIO YMEHHUS IIOJIb30BAaThCSA
QITOPUTMAMM, a TAaKXXe MPHOOPETEHUIO NPAKTHUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEAHEBHON Ku3HM oOyuatomuxcsi ¢ 3[IP. VYueOHublii mpeameT pa3BUBacT
MBIIIJIEHHE, MNPOCTPAHCTBEHHOE BOOOpakeHHE, (PYHKUMOHAIBHYIO TI'PAMOTHOCTb,
YMEHMsSI ~ BOCHPUHHMMATh W KPUTUYECKH  aHAJIM3MPOBATh  HMHQPOPMALHIO,
MPEICTABICHHYIO B PA3JIMYHBIX (opMax.

OOyueHue mareMaTHke JaéT BO3MOXKHOCTh pa3BUBaTh y oOydarommuxcs ¢ 3[1P
TOYHYIO, PALMOHAJIIBHYI0O U HUH(QOPMATHUBHYIO peyYb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBBIE, CUMBOJIMYECKUE, IpauUecKUe CPelcTBa AJI BBIPAKEHUS
CYXJCHUI U HAIJITHOTO X MPEICTABICHHUS.

Heo0xonuMbIM KOMIIOHEHTOM OOIIEN KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUHU
ABIAETCS OOIlee 3HAKOMCTBO C METOJAAMHM TO3HAHUS JEHCTBUTEIBHOCTH,
MPEICTABICHUE O MIPEIMETE U METOAAX MATEMaTUKU, UX OTIMYHMIA OT METOJOB APYTHX
€CTECTBEHHBIX U T'YMaHUTAPHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelIeHUs] HAay4YHbIX U MPHUKIAIHBIX 3a1ad. Takum o0pa3oM, mMareMaTHyecKoe
oOpa3zoBaHre BHOCUT CBOH BKJIaJ B (hOpMHUpOBaHUE OOIIEH KyIbTyphl YEIOBEKa.

W3yuenne mareMaTuKu TakKXKe CIOCOOCTBYET ASCTETHMUYECKOMY BOCIHUTAHUIO
YeJIOBEKa, MOHMMAHMIO KpacoTbl M H3SLIECTBA MATEMaTHYECKHUX PaCCyX IACHUM,
BOCIPUATHIO TEOMETPUUECKHUX (OPM, YCBOSHHUIO UAEH CUMMETPHH.

[TporpamMma oTpakaeT coaepxaHue oOydeHus npeamery «MaremaTHKa» ¢
Y4ETOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOyuarontuxcs ¢ 311P. OBnanenue
y4eOHbIM IpeaMeToM «MaremaThka» NpeCTaBIsSeT ONPEAEICHHYIO CI0KHOCTD IS
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yuamuxcs ¢ 3[IP. ¥V oOyuarommxcs ¢ 3[IP mambonee BbIpakeHBI OTCTaBAaHUS B
pa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILUIEHUS, I03TOMY aOCTpakTHbBIE MU
OTBJICUECHHBIE KATETOPUHM UM TPYIHOAOCTYIHBL. B TOXe BpeMs NpH CHElUaIbHOM
oOyueHuu oOydaromuecss MOTYT BBINOJHATH 3aJaHust 1o anroputMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIY, MOTYT BBIIOJHUTH IEPEHOC HAa AHAJIOTMYHOE 3a/laHHE
YCBOEHHOro crnocoba pemieHus. CHUKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKHX JCHCTBUN IPUBOMAT K HEJOCTATOYHOU
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBHNA. Y 0OyYaromMXcs 3aTpyTHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yME€. B NHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT TPOITyCKaTh OAMH U3 MPOMEXKYTOUHBIX maro. llpm pabore ¢ YHCIOBBIMU
BBIPDOKCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPaBUIbHBIN
nopsiiok nericteuid. [Ipu ynponieHun, npeoOpa3oBaHUM BBIPAKEHHI ydallHecs C
3[IP He MOryT CaMOCTOSTEIIbHO NPHUHATh PEIIEHHE O MOCIEeA0BAaTENbHOCTU
BBIIIOJIHEHUSL J1eCcTBU. KOHKPETHOCTh MBIIUIEHHSI OCJOKHSET YCBOCHHUS HaBbIKa
pelIeHUs] YpaBHEHMI, HEPAaBEHCTB, CHUCTEMBl YypaBHEHMH. VM MaloaocTymHO
COBEpUICHHE 0OPATUMBIX ONEPALIUM.

Husknii  ypoBeHb  pa3BUTHS  JIOTMYECKUX  OIEpaluid, HEAOCTATOYHAs
O00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3ydyeHue Tembl «DyHKUUW»: 1pu
onpeaeneHu  (YHKIMOHAJIBHOW 3aBUCUMOCTH, @pPU ONHCAHUM TrpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anredpandeckuil, PyHKINOHAIbHBIN SI3bIKH.
Hepeaxo ywaniuecss He BUIAT pa3HULIBI MEXAY 00JIaCThIO ONpeesneHus] GQyHKUUN U
00J1aCTBIO 3HAYEHUM.

Pemenue 3amady conmpsikeHO € TPYAHOCTAMH O(DOPMIIEHMSI KPaTKOM 3amucw,
MIPOBE/ICHMSI aHAJIM3a YCIIOBUA 3aJja4M, BBIJIEJIEHUS CcyllecTBeHHOro. Odyyatomuecs ¢
3IIP 3aTpyaHArOTCS clenaTh YMO3AKIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpALMOHAIbHBIE CHOCOOBI PEIICHMs, HWHOIAa OrPaHUYMBAIOTCA
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3ydeHuum TreoMeTpUUYECKOro Marepuana oOydatomquecs ¢  3IIP
CTIKUBAKOTCS €  TPYAHOCTBIO  JIEJIaTh  JIOTHYECKUE  BBIBOABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccyskIeHNs. HerpouHble 3HaHNs OCHOBHBIX TEOPEM I€OMETPUU
NPUBOJUT K OLIMOKAM B PELIEHUM reoMeTpuueckux 3anad. OOydarommecs MOTryT
MOJIMEHUTH (POPMYJTy, HETIPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommOkam B
pelmieHuM  3aJad  [OPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IIPOCTPAHCTBEHHBIE
npeactaBieHus. VM CIOKHO BBINOJHUTh YEPTEK K YCIOBHIO, B IUCHbMEHHBIX
paboTax OHU HE MOTYT IPUBECTU OOBICHEHUE K YEPTEXKY.

TOYHOCTH 3alIOMUHAHUSI ¥ BOCIIPOM3BEIEHUSI YYEOHOTr0 Marepuaia CHUKEHBI
MO0 TMPUYMHE CJIa0OCTH MHECTHMUYECKOW IEeSTENbHOCTH, CYKEHHS O0beMa MaMsTH.
Oo6yuaronmumest ¢ 3IIP TpeOyercs OoJibllie BpeMEHH Ha 3aKperieHue maTepuana,
aKTyanu3alys 3HaHUH 10 0Nope MPHU BOCIPOU3BEICHHH.

Jis  npeonosnieHuss TPyOHOCTEH B HM3yYeHUM  y4yeOHOro IpeaMmera
«Marematuka» HeoOXoIUMa ajanTanus o0beMa U XapakTepa yueOHOro Marepuaia K
MO3HABaTENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnenyer yueOHbIF Marepuai
MPENOAHOCUTh HEOOJBIIUMHU TMOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBATH
CHOCOOBI  aJanTalMy TPYAHBIX 33JaHUNA, HEKOTOpble TEMbl J1aBaTh Kak

4



O03HAKOMUTEJIbHBIC; HCKJIIOYaTh OT/AEJbHBIC TPYAHBIE JI0OKA3aTeNbCTBRA;
TEOPETUYECKUI MaTepuanl PEKOMEHAYETCS H3ydaTb B IPOLECCE IMPAKTHYECKON
NEATEIbHOCTH MO peleHnto 3aaad. OpraHndeckoe €OUHCTBO MPAKTUYECKOW H
YMCTBEHHON JI€ATEIbHOCTH Y4YallluXCsd Ha YpOKax MaTeMaTHUKH CIIOCOOCTBYIOT
NPOYHOMY UM CO3HATEIbHOMY YCBOEHHIO Oa3MCHBIX MaTeMaTHYEeCKUX 3HAHUM U
YMEHUM.

Heau n 3axaun usydenusi yaedHoro npeamera «MareMaTuka

[TpuoputeTHbIMH LIETIMU O0yUEHHUSI MaTeEMAaTUKE B 5—9 Kiaccax sIBISIOTCA:

" (popmupoBaHHE LEHTPAJIbHBIX MAaTEMATUYECKUX MOHATUN (YHUCIIO, BEIMYUHA,
reomMeTpuyeckas  Qurypa,  IMepeMeHHas,  BEpPOATHOCTb,  (YHKIIMS),
o0ecneunBaroIuX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* noaseaeHue oOydaronmxcsa ¢ 3[IP Ha pgocTymHOM i HHMX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMAaTHKW M OKPYXAIOLIEro MHUpa, MOHMMAHHE
MaTeMaTHKHU KaK 4acTu OOIIEeH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTUE WHTEIJUIEKTYaJIbHBIX MU TBOPYECKHUX CIIOCOOHOCTEW OOydaromuxcs C
311P, mo3HaBarebHONW AKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (popmupoBaHue (QYHKIMOHAIBHON MareMaTHYECKOM TIpaMOTHOCTU: YMEHHs
pacmo3HaBaTh  IMPOSABICHUS  MAaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HEHHBIX CHUTyalUsX M IPU H3yYCHHH
JIPYTUX y4E€OHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dopMynupoBaTh HMX Ha SA3bIKE MaTE€MaTHUKH U CO3/1aBaTh MaTeMaTUYECKUE
MOJIENIM, MPUMEHSATh OCBOEHHBIM MaTeMaTHUYECKUH ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTH U  OLEHUBATh
MOJIyYECHHbIE PE3YIbTATHI.

JlocTrkeHne 3TUX 1eliel 00ecrneurnBaeTCsl pelieHUEM CIIeAYIOIINX 3a/1ay:

* ¢opmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBbikM yueOHO-TIO3HABATEILHOMN
NEeATEIbHOCTH: TUIAHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBITNIOJIHEHHU S, OCYILECTBICHUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh WHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HEOOXOAMMBIE UEJIOBEKY ISl ITOJIHOIICHHOM KU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMAaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEH;

* (QopmupoBaTh KIIOYEBbIE KOMIETEHIIMM YYallUXCAd B paMKaX IPEIMETHOM
obOnactu «MaremaTrka 1 THGOPMaTUKaY;

" pa3BUBATh MOHATUITHOE MbILUIEHUS oOyyatomuxcs ¢ 3I1P;

" OCYULIECTBJIATh KOPPEKIHMIO MO3HABATEIBHBIX MpoueccoB oOyyarommuxcs ¢ 311P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o ydeOHOMY
peIMeTy;



" [peaycMaTpUBaTh BO3MOXKHOCTH KOMIICHCAITUU OOpa30BaTEeIbHBIX JE(PHUIIUTOB
B OCBOEHUH NPEIUIECTBYIONIET0 MPOTPAMMHOI0 Marepuaina y oOydarolmuxcs ¢
311P u HEnOCTaTKOB B MX MaTEMaTUYECKOM Pa3BUTHH;

* chopMUpPOBATh YCTOMUUBBIA HHTEPEC YUALTUXCS K MPEIMETY;

" BBISBJISTH U pa3BUBATh MAaTeMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.

Omnucanue Mecra yueOHoro npeamera «MareMaTuka» B y4eOHOM ILIaHe

B cootBercTBUM Cc DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAApTOM OCHOBHOTO 00I1Iero oOpa3oBaHus Y4eOHBIM mHpenMer «MareMaTuka
BXOJIUT B TpeIMETHYI0 o0nacth «MaremaTuka U HHPOPMATHUKA» U SBISETCA
oOs3aTeNbHBIM ISl u3ydeHus. B 5-9 knaccax y4eOHbId mpeameT «MareMaTukay
TPaJAUIIMOHHO M3y4YaeTcs B paMKaxX CIEIYIONIMX y4eOHBIX KypcoB: B 5-6 Kilaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU W TeOopuu BeposTHocTeil) u «['eomerpusi». Hactosimieit mporpammoit
BBOJIUTCS CAMOCTOSITENIbHBIN y4eOHBIN Kypc «BeposITHOCTh U CTATUCTUKAY.

OO6m1ee yucao 4acoB, PEKOMEHI0BAHHBIX JIJIsl U3YUYCHUSI MaTeMaTUKH (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 gacoB B Heelo), B 6 kiacce — 170 gacoB (5 yacoB B HeJEN0), B 7 Kilacce —
204 gaca (6 yacoB B Hezento), B 8 kiacce — 204 yaca (6 4acoB B HeZelN0), B 9 kiacce
— 204 4gaca (6 yacoB B HEJEIIO).

CornacHo yuyeOHOMYy MiaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npeamer «MareMatuka», KOTOpPBIM BKIOYaeT apuMETUYECKUd Marepuanl Hu
HarJHYI0O TEOMETPHUIO, a TaKXkKe MpONEIEeBTUYECKUE CBEACHHUS W3 airedpsl,
AJIEMEHTHI JIOTUKHU U Havayia ONUCATEIbHOW CTaTUCTUKH.

VY4eOHbIi MJIaH Ha U3y4EeHUE MATEeMaTUKH B 5—6 Kjaccax OTBOJIUT HE MEHee 5
y4eOHBIX YaCOB B HEJNIENIO B T€UEHUE KaXIO0ro roja oOydeHus, Bcero He Menee 340
y4eOHBIX YaCOB.

OcCHOBHBIE JIMHUU COAEPKAHUSA Kypca MareMartuku B 5-9 kiaccax: «YHucma u
BBIYHMCIICHUS», «Auredpa» («AnreOpandeckue BbIpOXEHUS», «YpaBHEHHUS W
HepaBeHCTBa»), «Dynkuumn», «leomerpus» («leomerpuueckne Gurypsl U ux
CBOICTBaY», «3MepeHne reoMeTpuYeCKUX BEJIMUUHY), « BEpOsSTHOCTh U CTAaTUCTHKAY.
JlaHHbIE TUHUM PA3BUBAIOTCS MapaJljIeNIbHO, KaXKaasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOM, OJHAKO HE HE3aBUCUMO OJHA OT JpYyrod, a B TECHOM KOHTaKTe€ H
B3aumozeiictBuu. Kpome »3Toro, ux oObEIUHSET JIOTHYECKas COCTaBIISIONIAs,
TPAaAULMOHHO NpHCylIass MareéMaTWKEe W MPOHU3BIBAIOIIAS BCE MaTeMAaTUYECKHUE
Kypcbl u coaepxkarenbHbie guHHH. CdopmynupoBanHoe B DenepambHOM
rOCyJIapCTBEHHOM 00pa30BaTeIbHOM CTAaHJAPTe OCHOBHOTO 0O0Iero oOpa3oBaHUs
TpeOOBaHHE «yMETh ONEPUPOBATH IMOHATHUAMM: OIpPENEJIEHUE, aKCHOMa, Teopema,
J0Ka3aTeNbCTBO; YMEHHME paclio3HaBaThb MCTHUHHBIE W JIOKHBIE BBICKA3bIBaHUS,
MPUBOAUTL TPUMEPbl M KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUS U OTPHUIIAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM KypcaMm, a (POpPMUPOBAHUE JTOTUYECKUX YMEHHM
pacopenensieTcs IO BCeM rojamM oOOy4yeHusT Ha YpPOBHE OCHOBHOIO OOUIEro
o0pa3oBaHus.



Conepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yiabraTaM
ocBoeHust DeaepanbHOM pabodeil mTporpaMmbl, pachpeacsi€HHbIM 0 ToJaM
o0y4YeHHUs, CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
NPUHIIMIHAIBHBIM BOMpOcaM oOydaroluecss oOpaliaiuch HEOAHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATHYECKHMMHU TMOHATHSMHA M  HaBBIKAMU  OCYLIECTBIILIOCH
MOCJIEIOBATENILHO U MOCTYIATENbHO, C COOTIONEHUEM MPUHIIAIA PEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAIMCh B OONIYIO CHCTEMY MAaT€MaTHYE€CKUX Ipe/ICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacmupss u yryOmsis e€, 00pas3yst IpOYHbIE MHOKECTBCHHBIC
cBs3u. OOmue 1enmm n3ydeHus: yueoHoro npeamera «MareMaTiuka» MpeCcTaBICHBI B
®denepanbHOM pabodeit mporpaMmmMe 0CHOBHOTO OOIIEro 00pa3oBaHus.

OnucaHue e HHOCTHBIX OPMEHTHPOB COAEP:KAHUSI YU4eOHOIo NpeaMeTa

OOyuenue yueOHOMy mnpeamery «MaremaTtuka» CTPOUTCS Ha CO3/IaHUU
ONTUMAJIBHBIX YCJIOBUH JJI YCBOCHUS MPOTPAMMHOTO Marepuajia o0y4JaroluMUcs ¢
3IIP. bonbiioe BHUMaHUE yienseTcss 0TOOpy yueOHOro Marepuasa B COOTBETCTBUH C
INPUHLIUIIOM JOCTYIMHOCTH IPU COXpPaHEHUH OOIIero 06a3oBOro YpOBHsSI, KOTOPBIH
JOJDKEH MO COJIEPKaHUI0 U 00BbEMY OBITh aIaNTUPOBAHHBIM 7151 oOyyaromuxcs ¢ 311P
B COOTBETCTBUU C HX OCOOBIMU 00pa3oBaTebHBIMU TOTpeOHOCTsIMU. ClemyeT
o0NerynTh OBJIaJIcHUEe MarepualioMm oOyyatommmucs ¢ 3IIP mocpeacTtBom ero
JETaNbHOTO OOBSICHEHUSI C CUCTEMATHYECKUM ITOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
B INPUMEHEHHHM 3HAHUM, HUCIOJIb3YS MPUEMBbl aKTyalu3alHuu (BU3yaJlbHasl oOIOpa,
MaMsTKa).

HN3menenus: nporpammsbl B 5-9 kiaccax

denepanbHasi IporpaMma MpeayCMaTpUBaET BHECEHUE HEKOTOPBIX U3MEHEHUM:
YMEHbIIIEHHE 00bEeMa TEOPETUUYECKUX CBEICHUH, BHIHECEHUE OTIEIbHBIX TEM WU
LEJbIX pa3AesioB B MaTepHalibl JIJIsl 0030pHOT0, 03HAKOMUTEIBHOTO U3YUCHHUS.

MaremaTnka B S 1 6 Ki1accax

B 03HaKOMUTEIBPHOM IUIAHE PEKOMEHIYETCS Hu3ydaTh CIEAYIOIIUE TEMBI:
«Pumckas Hymeparus», «PaBubie ¢Quryps», «umuaap, xonyc, mapy», «Kyo»,
«IIpssmoyronpHbIl napautenenumnen», «llepemenieHne Mo KOOPAWHATHOW MPSMOW,
«Mopaynp uucnay, «HucnoBble NpoMExXYyTKH»; «Macmrtabdy» (uM3yyaeTcs B Kypce
«I"eorpadus»); «M300paxkeHne reomeTpuyeckux (Uryp Ha HETMHOBAHHOM Oymare c
WCIIOJIb30BAaHUEM  IIUPKYJIsA, JIMHEWKHW, YTrOJbHUKA, TpaHCIOPTHpa», «JlyinHa
okpyxHOCTH», «Ilmomane kpyra», «llapamnensubie npsimeliey, «lleprneHauKyaspHbIe
npsmeie», «OceBas M LIEHTpajbHas CUMMETpUN» (M3ydaeTcs B Kypce FeOMETpHH);
«beckoHeuHble TEpPUOAMYECKUE NAeCATUYHBbIE apoOu. [lecsaTuuHoe mNpHOIMKEHNE
OOBIKHOBEHHOM ApoOM» (M3ydaeTcs B Kypce ajireOphl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYIOIIME TeMbl: «PerieHue
JIOTHYECKUU 3amau», «JlnuHa otpeskay, «lllkamey, «PacmpenenuTebHbId 3aKOH
YMHOXKCHHS», «3aMuch MPOU3BEACHUS ¢ OYKBEHHBIMU MHOXHUTEIAMIY, «llocTpoeHue
KoH(HUrypamuii u3 dactei MpsMOi, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KJIETYATOU
Oymare», «Jlemurenun u kparseie. [lpusnaku nenumoctn», «HanbGonpmmii oOmmit
JeNUTeNb U HauMeHblllee oOlee KpaTHoe. J[emuMOCTh CyMMBI U TIPOU3BEACHUS.
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«IIpuBenenune apobu K HOBOMY 3HaMeHaTenmo», «HaxoxaeHue dactu 1emoro u
Hejaoro mo ero yactuy. «OKpyriieHHe OecSITUYHBIX ApooOeit». «Peirenue 3amau
nepeObopoM BCEX BO3MOKHBIX BapuaHTOB». «CocTaBiieHHEe OYKBEHHBIX BBIPAKEHUM
0 YCIOBHMIO 3ajaun». BbICBOOOAUBIIMECS Yachl MOXHO HCIOJb30BaTh Ha
NOBTOpEHHUE (B Hauaje U KOHIIE y4eOHOro roja), Ha u3yyeHue Haubosee TPYAHbIX U
3HAUYMMBIX TEM: B V KJIacce — Ha pellieHue YpaBHEHUM, IPUBEEHUE TPOOU K HOBOMY
3HAMEHATEINI0, YMHOXKCHHE U JCJICHUE JECATUYHBIX Npo0Oeid, uamMmepenue yrios; B VI
KJIACCE — JIEUCTBUSA C TOJIOKUTEIBHBIMA W OTPULATEIBHBIMM YHCIIAMH, PELICHUE
YpaBHEHUH, CIIO’KEHUE U BBIUUTAHUE YHUCEII, COACPKAIIUX LETYI0 U APOOHYIO YacTh,
Ha YMHOKEHHUE U JeJICHHE OOBIKHOBEHHBIX APOOEH.

Auredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA H3y4daTb CIEAYIOIIUE TEMBI:
«ppanuonanbHble yncia. JleicTBuTenbHble yucia», «CpaBHEHUE AEHCTBUTENBHBIX
qucen, apupMeTuuecKre NEUCTBUS C JCHCTBUTEIBHBIMHU udnciiaMuy», «HaxoxaeHue
MpUOJIMKEHHBIX 3HAYCHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPETbEU U YETBEPTOU CTEIICHEH PA3JIOKEHUEM HAa MHOXKUTEINY, «DyHKIUA
y =VX u ee rpadmk», «IIorpemHOCTs M TOYHOCTh NPUOIMKEHU», «UeTHble U
HedeTHble PyHKIHM», «DyHKIM y=x"», «DYHKIHSA y= ax’, ee rpadyK U CBOMCTBA.
I'padukn yHKumit y= ax” + n u y=a(x-m)?>, «YpaBHEHHE C IBYMS ICPEMCHHBIME H
ero rpaduk», «['paduueckuit crmocod® pelIeHHS CUCTEMBI  ypaBHEHHI»,
«M300pakeHne 4iIeHOB apu(PMETUYECKOM U reOMETPUUECKON MPOrpeccuil TOUKaMu
Ha KOOPJAWHATHOW IUIOCKOCTH. JIMHEHMHBIA U 3KCIOHCHUUAIBHBIN POCT. CIIOXKHBIE
IIPOLIEHTHI».

CrenyeT yMEHBIIMTH KOJIMYECTBO YACOB Ha M3ydeHUE Tem: «Dopmysibi»,
«Jloka3arenbCTBO TOXKIECTB», «JIMHEHOE ypaBHEHUE C ABYMSI HEU3BECTHBIMUY,
«I"paduk TUHEWHOTO ypaBHEHUS C ABYMs NEpeMEeHHbIMU», «I'paduueckoe pelieHue
JMHEWHBIX YPAaBHEHUW U CHCTEM JIMHEMHBIX YpaBHEHUI», «CBONCTBA KBAIPATUYHON
GyHKIUNY.

BricBoOoauBIIMECS 4Yachl PEKOMEHAYETCS HCIHOJb30BaTh: Ui JIydllen
MpopabOTKK HamboJiee BaXKHBIX TeM Kypca: «Pemienue ypaBHeHui», «Pemienue
CUCTEM ypaBHEHUI», «COBMECTHbBIE NEHUCTBUS C apo0simMuy», «lIprumeHeHne CBONCTB
apu(pMeTUYECKOro KBaJpaTHOIO KOPHS»; Ha IOBTOPEHHUE, pelIeHHe 3ajad,
npeoOpa30BaHUEe BHIPAKECHHM, a TAK)KE HA 3aKPETUICHUE U3YYEHHOTO MaTepHalia.

I'eomerpusn

CrenyeT OCHOBHOE BHUMAHHE YJEIUTh MPAKTUYECKOW HAIIPABIEHHOCTH Kypca,
UCKIIIOYUB U YNPOCTUB HaAMOOJee CIOXKHBIA ISl BOCHPHUSTUS TEOPETUUYECKUN
Marepuan. Ha ypokax reomeTpun HEOOXOAMMO MAaKCUMalIbHO HCIOIb30BAThH
HarJsiHbIe cpefcTBa OOydeHHUs, OOJbllIe MPOBOAUTH MPAKTUUYECKUX pPaboT C
yYaluMHucs, pemats 3aaaud. CTpOUTh pelieHre 3a1a4 Mpy MOCTOSHHOM 0OpaIieH!u
K HarJIATHOCTH — PUCYHKaM M YEepPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl M J0OKAa3aTEIbCTBO. AKCHOMBI»,
«/lokazaTenbcTBO OT HpPOTHBHOrO», «CylIeCTBOBaHWE W  E€IMHCTBEHHOCTH
MEPIEHAUKYIISIpa K OpsaMoi», «MeToa reomerpuyeckux Mect», «Meton yJIBoeHusd
MenuaHbe», « Teopema daneca u TeopemMa 0 MPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
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Macc  TpeyroipHUKa», «VI3MeHEeHHWe TPUTOHOMETPHUECKUX  (PyHKUMHA Tpu
BO3pacTaHuu yrina», «Dopmyibl I8 paadycoB BIHMCAaHHBIX M ONMCAHHBIX
OKPYXHOCTEM  IPaBWIBHBIX  MHOIOYIOJBHUKOB»,  «YpaBHEHHE  IPAMON»,
«/IBmxenne», «CBoMCTBa ABMXKEHUA», «TeopeMa O NMPOM3BENECHUN OTPE3KOB XOPI,
TEOPEMBI O MPOU3BENCHUH OTPE3KOB CEKYIUX, TEOPEMA O KBAAPaTe KacaTeIIbHON.

Crnenyer yMEHBIINTH KOJIMYECTBO 4YAacOB Ha M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOW cUMMETpuUn», «lleHTpanbHash CUMMETPUS»,
«[Tapanmnensubiit nepenocy, «lloBopor», «IIpeobpazoBanue momobus. IlomoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IMOCTPOEHUE C MOMOUIBIO
LUAPKYJIsl W JIMHEWKW», «JleKkapToBbl KOOpIMHATBI HA IUIOCKOCTH», «Pemenue
TPEyroJbHUKOBY, «Ilomobue purypy».

BricBOOOIMBIIIKECS YAChl HCIIOIB30BATh HA PEIICHHE 33/1a4 U TOBTOPEHUE.

BeposiTHOCTDH M CTATHCTHKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAET HAUOOJBIINE CIOKHOCTU JJIs
oOyuatomuxcst ¢ 3[IP, cBd3aHHBIE CO CHM)XEHHBIM YPOBHEM pAa3BUTHUSl CIIOBECHO-
JIOTUYECKOr0 MBIIUICHUS], €r0 MU3yYeHHUE JTOJDKHO CTPOUTHCS Ha 0a30BOM YpPOBHE U
JOCTYIIHOM Uil y4EeHHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIEAYET YACINUTh
paszenaM, CBSI3aHHBIMM C IIOBTOPEHHEM IIPOMJIEHHOIO Marepuana, YBEIUYMTh
KOJIMYECTBO YIPAXKHEHUM M 3aJaHUM, CBS3aHHBIX C MPAKTUYECKON JIESITEIBHOCTHIO
00yJarommxcs.

Heobxoaumo niepecMOTpeTh COAEPKaHUE TEOPETUUYECKOr0 MaTepuana Hu
XapakTep €ro M3JI0KEHUSA: TEOPETUYECKUM MaTepual IPENnoOJHOCUTh B IMPOLECCE
pelIeHus 33/7a4 M BBIIIOJIHEHHS 3aJIaHMI HaIJISTHO-IIPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOAA W 3alIOMUHAHUS CIOXKHBIX (DOPMYJI, PEIICHUS HECTaHIAPTHBIX,
TPYAOEMKHUX 3aaHUM. Pl TeM ciieyeT n3y4aTh B 03HAKOMHUTEIBHOM IUIAHE.

®denepanpHas MporpaMMa MPEJOCTABISIET aBTOPY paboyedl MporpamMMel
cB00OO/Y B pacnpeieieHul MaTepuana o 4eTBeptsaM (Tpumectpam). Pacnipenenenue
BPEMEHM Ha U3yYEHUE TEM B T€UEHHE yUeOHOT0 rojia CaMOCTOATEIBHO ONpEesieTcs
o0pa3oBaTenbHON OpraHu3alyel U 3aBUCUT OT OCOOCHHOCTEN TPYIIIbI 00yUYarOIIUXCS
¢ 3IIP u ux ocoObIx 00pa3oBaTENbHBIX MOTPEOHOCTEH.

IIpumepHble BuAbI JesaTeabHOCTH oOy4yaromuxes ¢ 3IIP, oOycioBiieHHbIE
0COOBLIMH o0pa3oBaTe/IbHbIMHU NMOTPeOHOCTAMU ) | o0ecreynBaloIIue
OCMBICJIECHHOE€  OCBOE€HHME  COJAep:KaHMU  oOpa3oBaHMsl 1O  NpeaMeTy
«MaremaTuka

Conepxanue BUIOB JesiTeNbHOCTH oOyuaromuxcsi ¢ 3IIP ompenensiercss ux
0COOBIMH 00pa30BaATEIBHBIMU MOTPEOHOCTAMHU. [IOMHMO HUPOKO HCHOJIB3yEMBIX B
®AOIT OO0 06mux ast Bcex 00y4yaronxcs BU0B AATEIbHOCTH CIEAYET YCUIUTh
BUJIBI ICATEIHHOCTH CIICIIM(PUYHBIC IJIs1 JAHHOW KaTeropuu AeTel, 00ecrneynBaronme
OCMBICIICHHOE OCBOCHHE COJEpKaHHS O0Opa3oBaHUS TIO0 TPEIAMETYy: YCHIICHUE
MPEIMETHO-TIPAKTUIECKON ACSITENTbHOCTH C AaKTUBU3AIMEH CEHCOPHBIX CHCTEM;
YyepelOBaHWE BHUJOB JIEATEIHHOCTH, 3aJCUCTBYIONIMX pPAa3IUYHbIE CEHCOPHBIC
CHCTEMBI; OCBOCHHE MaTepHalia ¢ OMOPOil Ha alTOPUTM; IIOMIArOBOCTh» B U3yUYEHUHU
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MaTepuasa; WCIOJIb30BaHUWE JIOTIOJHUTEIbHOW BU3YaJIbHOH OMOPBI  (CXEMBI,
mabJIOHbI, ONOpHbIE TaONUWIBl); pPEYeBOM OTY4ET O Tpolecce M pe3yibTare
JeSITeIbHOCTH; BBIIIOJHEHUE CIEIHATbHBIX 33/JaHUl, 00eCcTIeYMBAIOIINX KOPPEKIIUIO
perynasiuu  y4eOHO-TIO3HABATEIbHOW JESITEIbHOCTH M KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanbHas TeMaTHYecKas M TEPMHUHOJIOTMYECKasl JEKCHKA COOTBETCTBYET
DAOIT OOO0.

Jns obyuarommxcsi ¢ 3[IP cymecTBeHHBIM SBISIOTCS TpUEMbl pabOTHI ¢
JIEKCUYECKUM MaTepuanioM 1o mpenmery. I[IpoBoautcs cneuuanbHass paboTa 1O
BBEJICHUIO B aKTHBHBII CIOBapb 0Oy4YaONIIMXCSI COOTBETCTBYIOIICH TEPMHHOJIOTHH.
W3ydyaemble TEepMUHBI BBOJATCS Ha TOJMCEHCOPHOM OCHOBE, 00s3aTeNbHa
BU3YaJbHAas MOAJIEPIKKA, AITOPUTMBI PAOOTHI C ONpPEACICHUEM, OTIOPHBIE CXEMBI IS
aKTyalu3aliyd TEPMUHOJIOTHH.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

«Marematuka» HA YPOBHE OCHOBHOI'O OBIIET'O OGPA3OBAHUSI

W3ydyenne wmareMaTMKu Ha YpPOBHE OCHOBHOTO oOOIIero oOpa3oBaHUs
HaIpaBJICHO Ha JOoCTkeHue oOydaromumucs ¢ 3[1P mu4HOCTHBIX, MeTanpeIMEeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB OCBOCHUS yUeOHOTO MpeaMeTa.

JIMYHOCTHBIE  Ppe3yJbTaTbl OCBOCHUSA MPOTPAMMBI MO  MATEMaTHKE
XapaKTEePU3YIOTCSL:

NATPHUOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCUMCKON MAaTeMaTUKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MAT€MaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO 3TUX JIOCTUKEHUN B JIPYTUX HAyKaxX U
MPUKIAAHBIX cepax;

rPaKAaHCKOE U TYXOBHO-HPABCTBECHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peaU3alluu €ro
MpaB, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS PA3TMUHBIX
CTPYKTYp, SIBJICHUH, TMpOIENyp TpakJaHCKOTO oOImecTBa (HampuMmep, BHIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKUX MPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTW)KCHUM HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE B pEIICHUUW MPAKTUYECKUX 3a/ad
MAaTe€MaTUYECKOW HANpaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTreMaTH4ECKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEH JKU3HU IS yCHEUIHOW mpodeccuoHalbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHHUM, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM HHAUBUIYAIHHON TPACKTOPUM OOpa30BaHMsI M KU3HEHHBIX TJIAHOB C
y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTEeTHYECKOe BOCIIMTAHME:
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CIOCOOHOCTBIO K  SMOIMOHAJIBHOMY W  3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKNX OOBEKTOB, 3aJad, pEIICHWIA, pacCyXIECHUH, YMEHHUIO BHJIIETh
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

EeHHOCTH HAYYHOT'0 MO3HAHMUS:

OpUCHTAIIMC B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4dHBIX
NpEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UYEJIOBEKa, MPHUPOILI U
oOIecTBa, TOHMMAaHHWEM MaTeMaTHYeCKOM HayKd Kak cdepbl YeIoBEeYeCKOn
JESITEIbHOCTH, 3TanoB €€ Pa3BUTUS W 3HAYUMOCTU JUUISI PA3BUTHUS UBUIIM3AIUH,
OBJIQZICHUEM SI3bIKOM MaTeMaTUKU M MaTeMaTHYeCKON KyJabTypoll KaK CpeICTBOM
MO3HAHUS MHUPA, OBJIAJECHUEM NPOCTEHIIMMH HAaBBIKAMH HCCIIEIOBATEIBCKON
JeSITeIbHOCTH;

¢pu3nueckoe BocnuUTaHue, (POPMHPOBAHHME KYJLTYPbI 3/10POBbS H
IMOLHMOHAJIBHOIO 0JIarONOJIyYHs:

TOTOBHOCTBIO TIPUMEHSTh MareMaTH4ecKHe 3HAaHUS B HMHTEpPECax CBOETO
30pOBBS,  BEIACHHUS  3I0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
cOamaHCUpPOBAaHHBI PEXUM 3aHATUH W OTAbIXa, peryasipHas (Qusmueckas
aKTHUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKAa peQIEKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OMIMOKY U TaKOTO K€ MpaBa JAPYroro 4eloBeKa;

IKOJIOTHYeCKOe BOCIIUTAHUE:

OpHEHTAaIMe Ha MPUMEHEHHE MaTeMaTHYeCKIX 3HAHUN JIJIsl PeIIeHHs 3a]a4 B
00JTaCTH COXPAHHOCTU OKPY)KAIOIICH CpeIbl, IUNTAHUPOBAHUS MOCTYIKOB U OLIEHKH HX
BO3MOJKHBIX TOCTEACTBUNA JJI OKpPYKaloIeld Cpeabl, OCO3HAaHHEM TII0OATBbHOTO
XapakTepa SKOJOTHIECKUX MPOOJIeM U MyTeH X PeIIeHus;

ajanTauus K M3MEHSIOUMIMMCH YCJIOBHSAM COLMAJIbHOW W NPUPOIAHOI
cpelbl:

TOTOBHOCTBIO K JICUCTBUSAM B YCJOBHSIX HEOMPEACIEHHOCTH, IMOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYI0 NEeSTeNbHOCTh, B TOM YHCIIE
YMEHUE YYUThCS Y APYTUX JIONEH, MPHOOpeTaTb B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHUS, HAaBBIKU ¥ KOMITICTCHIINU U3 OIBITA IPYTHX;

HEOOXOMMMOCTBIO B (DOPMUPOBAaHMM HOBBIX 3HAHWUH, B TOM YHCIE
dbopMynupoBaTh HEH, TOHATHS, TUIIOTE3bl 00 OObEKTaX U SBJICHUAX, B TOM YHUCIIE
paHee HE W3BECTHBIX, OCO3HABaTh JCPUIMTHI COOCTBEHHBIX 3HAHWHA U
KOMIETEHTHOCTEH, IIIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMlO, BOCIHPHHHUMATh
CTPECCOBYIO CHUTyallMI0 KakK BBI30B, TpeOYIOUMil KOHTPMEp, KOPPEKTHUPOBATH
NPUHUMACMBIC pEIICHUS ¥ JeiCTBHs, (OPMYJIMPOBaTh U OIICHUBATh PHUCKH H
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHblIe pe3yJabTaThl:

B pesynprare ocBOeHHS MPOrpaMMbI MO MaTeMaTHKe Ha ypOBHE OCHOBHOTO
obOmero obOpasoBanusi y oOyuatomerocs ¢ 3[IP  Oymyt cdopmupoBaHbI
METaINpeIMETHBIE PE3yJabTaThl, XapaKTePU3YIONIUECs OBIAJICHUEM YHHBEPCAIbHBIMA
M03HABATEIILHBIMU NCHCTBUAMH, YHHUBEPCaTbHBIMA KOMMYHHUKAaTHBHBIMHU
JICHUCTBUSIMH M YHHBEPCATLHBIMU PETYISATHBHBIMA JCHCTBHUSMH.
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OBaanenue YHHMBEpPCATbHBIMHU yueOHBIMU MO3HABATEIbHBIMH
AEeUCTBUSAMMU:

YCTaHAaBIMBAaTh  INPUYUHHO-CICIACTBEHHBIE CBA3M B  XOJE  YCBOCHMS
MaTEMaTUYECKOr0 MaTepuana;

BBISBJIATh ACQPUIUT JAHHBIX, HEOOXOIMMBIX IJIsl PEIICHUS MOCTaBICHHON
3a/1a4y;

C IOMOIIBI0 YUYUTEN BbIOMpATh CIIOCOO pEIIeHHs MaTeMaTHYeCKOM 3aJauu
(cpaBHMBATh BO3MOXHBIE BAPUAHTHI PEILICHHUS);

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U IAHHOE IIPU PEIIEHUU MaTEMaTUYECKOM 3a1a4H;

MOHMMAaTh M WHTEPIPETHPOBATh HMH(OOPMALIMIO PA3NUYHBIX BHUIOB U (HOpM
MPEICTABJICHHUS;

WTIOCTPUPOBATh pelaeMble 3aJ1aui rpa)uuecKuMU CXEMaMUu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIHIO.

NOHMMATh U UCIOJIb30BaTh MaTEMATHUECKHUE CPEICTBA HAMIIAAHOCTHU (TpaduKu,
auarpamMmbl, TaONMLbI, CXEMbl W Jp.) A WUIKOCTPAalUUU, WHTEpIpETaIuH,
apryMeHTaluu.

OBiageHue  yHHBEPCAJIbHBIMH  yY4eOHbIMH  KOMMYHUKATHBHBIMH
NEeHCTBUSAMM:

OpraHU30BbIBaTh Y4€OHOE COTPYAHHYECTBO U COBMECTHYIO JEATEIBbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMU B IIPOLIECCE PEIICHUS 3aa4;

B3aMMOJIEUCTBOBATh U HAXOJUTh 00IIHE CIOCOOBI padOThI; pabOTaTh B IPYIIIE:
HaxoJIUTh OOIllee pElIeHHEe M pa3peniaTh KOH(MIMKTHI HA OCHOBE COIIACOBAHUSA
no3uuMii W y4yéta  HMHTEpPEcOoB;  ciaywmaTbh  napTtHépa;  (HOpMyIupoBaTh,
apryMEHTUPOBaTh U OTCTaUBaTh CBOE MHEHUE;

IPOrHO3UPOBAaTh BO3HMKHOBEHHE KOH(IMKTOB NMPU HAIUYMM Pa3HBIX TOYEK
3peHusl U paspeniarb KOH(JIUMKTHI Ha OCHOBE Yy4€Ta HWHTEPECOB M IMO3ULUH BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IMO3WLUIO W KOOPAUHUPOBATH €€ C MO3ULHAMHU
napTHEPOB B COTPYAHHYECTBE IMPHU BHIPAOOTKE OOIIEro pemieHus B COBMECTHOU
NEeSATENBHOCTH;

BBIMOJIHATh CBOIO 4YacTh pabOThI, JOCTUTaTh KayeCTBEHHOIO pe3yjbTaTa u
KOOPJIMHUPOBATh CBOM ACUCTBUS C APYTHUMH YJI€HAMU KOMaH/IbI;

OLICHMBATh Ka4y€CTBO CBOETO BKJIaJa B OOLIMI IPOIYKT.

OgyaieHue YHMBEPCAJIbHBIMH Y4eOHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CTaBUTh LIE€NM, BBIOMpATh U CO3/1aBaTh AJITOPUTMBI IS pELICHUS Y4eOHBIX
MaTeMaTUYeCKHUX MpoOem;

IJIAHUPOBATh U OCYIIECTBIATH ACSATEIBHOCTb, HANPABJICHHYIO HA pEUICHUE
3a/1a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMynupoBaTh M YIEpKMBaTh Y4eOHYIO 3aJady, COCTaBIIATh IUIaH U
MOCJIC0BATEILHOCTD JICUCTBUI;

OCYILIECTBISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,
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KOHTPOJIMPOBAaTh MpOLIECC M pe3ynbTaT y4eOHOMl  MaTeMaTH4ecKou
NEeATENbHOCTH;

aJIeKBaTHO OLICHUBATb IPAaBWJIBHOCTb MM OIIMOOYHOCTH  BBIIIOJIHEHUS
yuyeOHOU 3anauu, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOYKHOCTU €€
peuieHus;

ClIMYaTh CIOCOO NEHCTBUS U €ro pe3ysbTar C 3aJaHHBIM ITAJOHOM C LIEJIBIO
oOHapyKEeHHsI OTKJIOHEHUHN M OTJIMYUI OT 3TAJIOHA.

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh IMPU PEIICHUH Yy4EOHOM
3a/1auy;

NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE ObUT JTOCTHUTHYT TpeOyeMbli pe3ysbTaT
NEeSATENbHOCTH, ONPENENATh MO3UTUBHBIE W3MEHEHUS W HalpaBIICHHS, TPEOYIOIIHe
JanbHenIe paboThl;

PEryIUpOBaTh CIIOCOO BHIPAXKEHHS SIMOLIUN.

IIpenmerHble  pe3yapTarbl  OCBOCHMS  IPOrpaMMbl [0  Mare€MAaTHKE
IPEICTABIEHbI 110 ToJaM OOYy4YEeHMsI B paMKax OTIENbHBIX Y4E€OHBIX KYpCOB: B 5—6
KJjlaccax — Kypca «Maremarukay, B 7-9 kiaccax — KypcoB «Anredpay, «l'eometpusy,
«BeposTHOCTb U CTATUCTUKAY.
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OEJNEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA». 5-6 KJIACCbHI

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMU O0yYEHHS MaTeMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHMS OCHOBHBIX MAaTeéMaTHMYECKUX HOHIATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH O00ydarommxcs ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, MCCIIEN0BATENbCKUX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHMIO B3aHMOCBA3M MAaTEMAaTUKU U OKPYXKAIOLLETO MUPa;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKO TI'paMOTHOCTU: YMEHHUS
pacrno3HaBaTh MareMaTHUYECKHE OOBEKThI B PEAJIbHBIX KU3HEHHBIX CUTYalUsX,
IIPUMEHATb OCBOCHHBIE YMEHUS Ul PELICHMs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh IIONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYAIUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTukun B S5—6 Kiaccax -—
apupMeTnyeckas U TeOMETpUYECcKas, KOTOPbIE pa3BUBAIOTCS MapalieIbHO, KaXxaas B
COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JIPYroii, a B
TECHOM KOHTAKT€ M B3aUMOJCHUCTBUHU. TakKe B Kypce NPOUCXOAHUT 3HAKOMCTBO C
AJIEeMEHTaMU aireOpbl U ONMHUCATEIbHON CTATUCTUKH.

N3ydenue apudmernyeckoro mMarepuajga HAUMHAETCA CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM 1IKoJe. IIpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKH U (OPMUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUU COYETACTCA C PAa3BUTHEM BBIUHUCIUTEIBHOW KYJIBTYpPBI, B
YACTHOCTH € OOy4YEHHEM MPOCTEHIINM NpuéMaM NPUKHIKH U OLEHKU Pe3yIbTaTOB
BBIYMCIICHUN. M3ydeHue HaTypajbHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU NOHATHUSMHU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHbIil OJ0K B coaepKaHUU apu(PMETHUECKON JTUHUU — 3TO JIPOOHU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATanm B OCBOCHHMM APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UIesIMHU, MOHATUSAMHU TeMbl. [Ipm 3TOM paccMoOTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUECHHIO JECATUYHBIX IPOOeH, YTO 1EIeco00pa3HO
C TOYKM 3PEHUA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJAa NpaBWJia JEHCTBHUM C
JIECITUUHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YXE€ W3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JECATHUHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUS HOBOM 3aIIMCH IIPU U3YYEHUHU APYTUX MPEIAMETOB U IIPU MPAKTUYECKOM
ucnonb3oBannu. K 6 kimaccy OTHeC€H BTOpOM d3Tall B HM3yYCHHUH ApOOEH, TIe
MPOUCXOAUT COBEPILICHCTBOBAHHE HABBIKOB CPAaBHEHUSI M MpeoOpa3oBaHUs IpoOeit,
OCBOEHUE  HOBBIX  BBIYUCIUTEIBHBIX  AITOPUTMOB, OTTAYMBAHUE  TEXHUKH
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BBIUMCIICHH, B TOM YMCJI€ 3HAUEHUN BBIPAKEHUH, COJIEPIKALINX U OOBIKHOBEHHBIE, U
JECSITUUHBIE JpOOHU, YCTAaHOBJIEHHE CBS3EH MEXIYy HUMH, PacCMOTPEHHUE NMPUEMOB
pelieHus 3a1a4d Ha qpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OcCo0EHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TaK)KX€ MOTYT pacCMaTpUBaTbCi B HECKOJIBKO JTanoB. B 6 kiacce B
HayaJle U3y4eHHs: TeMbl «lloJ0KHUTENbHBIE U OTPULATENBHBIC YNCIIA» BBIACIACTCA
noareMa «llenble 4mcma», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATEIIbHBIMU
YUCIAaMUA W JIEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIIAMH
MIPOUCXOUT HA OCHOBE COAEPKATEIBHOIO MOAXO0/AA. JTO MO3BOJSET HA JIOCTYITHOM
YPOBHE ITO3HAKOMHUTH YYAIIUXCS IMPAKTHYECKH CO BCEMH OCHOBHBIMU IOHSATHSIMH
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETHIECKUX
neicTBuid. M3ydeHue palMOHAIbHBIX YHUCEI Ha 3TOM HE 3aKOHYMTCS, a Oyner
IPOJOKEHO B Kypce airedpbl 7 Kiacca, YTO CTaHET CIEAYIOIIMM MPOXOJOM BCeEX
IPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYyAHOCTEH obserdyaer
BOCIPUATHE MaTepuaya, a paclpeiesieHUe BO BPEMEHHM CIOCOOCTBYET NMPOUYHOCTU
pUOOpPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIEHUI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuéMsl perieHus. TeKkCcToBbIe 3aaul, pelacMble IpU 0TPadOTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJIOB: 33Jaud Ha JBWKEHUWE, HA YacTH, Ha TMOKYINKH, Ha pabdoTy U
ITPOM3BOJIUTEIIBHOCTh, HA MPOLEHTHI, Ha OTHOIIEHUSA M mpomnopumu. Kpome Toro,
oOy4Jaroniecsi 3HaKOMSTCS C MpUEMAMM pelIeHus 3aj1ad nepedopoM BO3MOMKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MHGOpMALMEN, IpencTaBlieHHON B (opme TadJuIl
WJIY JUArpamMM.

B ®epepanbHoit pabodedt mporpamMme MPeayCMOTPEeHO (HOpMUpPOBaHUE
MpOMNEAEBTUUECKUX allreOpandecKux npeacTaBieHuid. bykBa kak CHUMBOJI HEKOTOPOTO
4yuciaa B 3aBUCUMOCTH OT MAaTEMaTHMYECKOIO KOHTEKCTAa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJB3YeTCS MPEXKIE BCEro s 3amucH OOLIMX
YTBEPXKACHUM W TOpenioxkeHuil, ¢opmyn, B YacTHOCTHM JJsi  BBIUKCICHUS
r€OMETPUYECKUX BEJIMYMH, B KAUYECTBE «3aMECTUTEIIS» YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB IpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HalpaBJICHHass HAa  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXeHusi, H300pa3UTENbHBIX YMEHUH. OTO BaXKHBI dTall B HU3yYCHHUH
F€OMETPUHM, KOTOPBIM OCYLIECTBISIETCS HAa HAIISAAHO-IPAKTUYECKOM  YPOBHE,
ONMMpaeTcsd Ha HarsIIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKOW JEATEIIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromyecss 3HAKOMSITCS C T€OMETPUYECKUMH (UTypaMu Ha IUJIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(UTypalMsIMHU, ydarcs HM300pakaTb UX Ha
HEJIMHOBAaHHOW M KJIeTYaTOW Oymare, paccCMaTpHUBAIOT WX MPOCTeHIme CBoiicTBa. B
MpoLEecce U3yYeHUs! HarJsAHON T€OMETPUHN 3HaHUs, OJyYeHHbIe 00yUYaloluMuUcs B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

15



COAJEPKXAHUE YYEBHOI'O KYPCA «<MATEMATHUKA»
5 KUIIACC

HarypajbHble 4ncia v HYJIb

HatypaneHoe umncno. Psa HarypambHbix uucen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YMCEN TOUKAMH Ha KOOPJIMHATHOU (YUCTIOBOI) MPSIMOil.

[lo3urnmonHass cucrteMa cyucieHusd. *PumMckas Hymepanus Kak IpuMep
HETIO3HIMOHHON CHCTeMbI curciaeHns* |, JleCATHIHAS CHCTeMa CUHCIICHISI.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPAaBHEHUE HATYpaJbHBIX YHUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaIbHBIX YUCEN.

CnoxeHre HaTypalIbHBIX YKCEN; CBOMCTBO HYJS NPH CIOXKEHUU. BbruutaHue
KaK JIelcTBHE, 0OpaTHOE CJIOKEHUIO. YMHOKEHHE HATypaJIbHBIX YHCEN, CBOMCTBa
HYJIA U €IMHULIBI IPU YMHOXKEHHH. [[ereHune kak JeiicTBre, 00paTHOE YMHOKEHHIO.
KomnonenTsl  nelicTBui, CBA3b  Mexay HumH. [IpoBepka  pe3ynbraTa
apudmeTndyeckoro neWctBus. I[lepemecTuTenbHOE H  coueTaTeIbHOE CBOMCTBA
(3aKOHBI) CJIOXKEHUS ¢ YMHOXEHHS, *paclpelesIuTeIbHOE CBONCTBO (3aKOH)
YMHOXKECHHS™ .

Hcnonb3oBanue OyKB Jyisi 0003HAYEHUSI HEU3BECTHOIO KOMITIOHEHTA U 3alKUCH
CBOMCTB apu(hMETUUECKUX JCHCTBUM.

*JlenmuTenu M KpaTHbIE 4YMcha*, pasjioKeHHWe Ha MHOxuTenu. [Ipocteie u
cocTtaBHble uncina. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ OCTaTKOM.

Crenenb C HaTypaJlbHBIM IIOKa3aTejieM. 3aluCh YHCJIa B BHJAE CYMMBI
Pa3psIIHBIX CIaracMbiX.

HucnoBoe BbIpakeHUE. DBplYMCIICHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSANOK  BBINOJHEHUsS  JeuWcTBui.  Mcmonb3oBaHME  NpU  BBIYMCIIEHUSX
MEPEMECTUTEIHHOTO U COYETATEIIBHOTO CBOMCTB (3aKOHOB) CIOXKEHUS U YMHOXKCHHS,
* pacTipeIeIUTeIbHOTO CBOMCTBA YMHOXKECHHS ™ .

Jpodu

[IpencraBienre o Japobm Kak crmocobe 3aldch  YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [TpaBuiabHBIE U HenpaBuibHbIE ApoOu. CMmemaHHas IpoOb;
MPEJCTABIICHUE CMEIIaHHOW ApoOM B BUJIE€ HENMPABWIBHOM JIpOOM UM BBIICICHHE
LEJI0M YacTU Yucia U3 HenmpaBWiIbHOW apoOu. M3o0paxeHue apobed ToukaMu Ha
qucaoBoi npsMoit. OcHOBHOE CBOMCTBO Apoou. * CokparnieHue napooeit. [Ipuenenue
poOu K HOBOMY 3HaMeHaTento* . CpaBHeHUE TpOOCH.

CnoxeHre ¥ BbIUUTAHHUE JpoOeil. YMHOXKEHHUE U JIeJIeHHE Ipo0eii; B3auMHO-
obpatHple apodu. * HaxokIeHne 4acTH IeJI0r0 | IIEJI0T0 10 €ro YacTu™ .

Hecsatuunas 3anuck npoOeid. IlpencraBneHue necATUYHON ApoOM B BUIE
O0OBIKHOBEHHOU. M300pakeHne AECSITUUHBIX Ipo0ei TOUKaMU Ha YUCIOBOU MPSIMOM.
CpaBHEHHE ECATUYHBIX APOOECH.

Apudmernueckre JEHCTBUS C JECATHYHBIMU JpobOsmu. * OkpyrieHue

1
3nech 1 ganee * *0003HAUEHBI TEMbI, U3YYEHHE KOTOPBIX TIPOBOJIUTCS B 03HAKOMHUTEIbHOM IrIaHe. [leqaror
CaMOCTOSTENILHO ONpeessieT 00beM U3y4aeMOro MaTepuaa.
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JECATUIHBIX TPOOeiT*.

Penienne TeKCTOBBIX 3a7a4

Pemenne TekcTOBBIX 3adady  apudMeTHYecKUM  crocoboM. *Perenue
JIOTUYECKUX 3a7ad. PemieHuwe 3amay nepebOpoM BCeX BO3MOXKHBIX BapHAHTOB™.
Hcnonb3oBanue Mpy pelieHuu 3a1ad TaOIUI] U CXEM.

Pemenue 3amau, cojepKalux 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTh. EMHUIIBI U3MEpEeHHUS:
Macchl, 00bEMa, IICHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXAY €AMHHUIIAMU
U3MEPEHUS KaXK/10i BETUIHHBI.

Perenrie 0OCHOBHBIX 3a/1a4 Ha APOOU.

[IpencraBieHne qaHHBIX B BUJIE TAOIUII, CTOJIOUATHIX JHATPAMM.

Harnsianas reomerpust

Harnsigaele npeactaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JyY, Yrojl, JOMaHasi, MHOTOYIOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [Ipsmoii,
OCTpBIH, TYNOM U pa3BEPHYTHIC YTJIbI.

JlnuHa oTpe3ka, METpUYECKUEe €AMHUIIBI JUTMHBL. J[JIMHA JOMaHOM, mepuMerp
MHOTOYTroJibHUKa. M3MepeHne u nocTpoeHre yrioB ¢ HOMOUIbIO TPaHCIOPTHUPA.

Harnsinuele mnpencrtaBiaeHuss o (Qurypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBeHCTBE PUTYP™ .

N3o6paxkenne ¢uryp, B TOM uucie Ha Kierdatoi Oymare. *Iloctpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KIIETYATOU
Oymare*. Mcnonp30BaHKe CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

[Inomane mnpSAMOYTrOJbHMKA W  MHOTOYTOJBHUKOB, COCTaBICHHBIX M3
MPSMOYTOJIBHUKOB, B TOM 4ucJle (uryp, m300pak€HHbIX Ha KieTdyarod Oymare.
Enuauier usmepenus mionaau.

*HarnsimHble peacTaBieHnus O MPOCTPAHCTBEHHBIX (QUTYpax: MPSMOYTOIbHBIN
napasuielienunes, KyO, MHOTOTPaHHUKHU. N3o6paxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyba u mnapamnenenunena. Co3naHue Mojenen
MHOTOTPAaHHHUKOB (M3 OyMaru, MpOBOJIOKH, TJIACTUIIMHA U JIp.)* .

*O0béM MpsSMOYTOJILHOTO TMapajuienenumnena, kKyoa. EguHuiel usmepeHus
o0BEMa* .

6 KJIACC

HarypajabHble yucia

Apudmernueckre IEUCTBHS ¢ MHOTO3HAYHBIMU HATypPaTbHBIMU YHCIIAMHU.
YuciioBbie BRIpAKEHUS, IOPSIOK ICUCTBUH, UCTIOBb30BaHNe CKOOOK. VMcnonb3oBanme
MIPU BBIYUCIICHUSX MEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB CIIOKEHUS U
YMHOXEHHUSI,  *pacnpeleIMTeIbHOTO  CBOMCTBAa  yMHOXeHus.*  OkpyrieHue
HaTypaJbHBIX YHCEIL.

JlenuTenu W KpaTHbIC yuciia; *HauOOIBIINNA OOIIUI AEIUTENh U HAUMEHBIIIEEe
oO1ee kpaTHoe. [lenuMocTbh CyMMBbI M pOU3BeAeHUs ™ . JleneHne ¢ OCTaTKOM.

Apodu
OObIKHOBEHHAs1 JAPOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpOOCi.
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CpaBHeHme u ynopsaounBaHue npoOeil. Pemenue 3amay Ha HaxOXKACHHE YacTU OT
LEJOr0 M LEeNoro mo ero vactd. JlpoOHOoe 4ucio Kak pe3ysbTaT JeJICHUs.
[IpencraBienue AecsITUYHOW ApoOU B BHJIE OOBIKHOBEHHOH IpOOM M BO3MOYKHOCTB
IpPEICTaBICHNUs OOBIKHOBEHHOW IpoOM B BUAE JECATUYHOH. JlecaTuuHble apoOu U
METpUYECKasi cucTtemMa Mep. ApupMETHUECKUE NEHCTBUS U YHMCIIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUUYHBIMU JIPOOSMHU.

OtHomienue. JleneHne B JaHHOM OTHOLIEHHMU. *Macmrad®, Mnpornopuus.
IIprmenenne mponopuuii Npy peIICHUH 3a1a4.

[lonatne npoueHTa. Berancnenue npoueHTa OT BEIUYUHBI M BEJIUYUHBI IO €€
MpOLEHTY. BbIpakeHHe MPOLEHTOB NECATHYHBIMHU JpoOsimu. Pemenue 3amau Ha
IIPOLIEHTHI. BpIpakeHNnEe OTHOLIEHUS BEJINYMH B IPOLICHTAX.

HHonoxureabHbIe 1 OTPULATEIbHBIE YHCIA

[TonmoxxuTenpHble W OTpULATeNbHble yucna. Llempie uyncna. *Monyne uwncna,
reoMeTpuyeckas MHTepHperanuss Monayis uucna*. H3oOpaxeHue uwncen Ha
KOOPJIMHATHOM TIpsiIMOiA. * UHCTIOBBIE TPOMEKYTKH™ .

CpaBHeHne uMcen. ApupMeTHUECKHE JEUCTBUS C TOJOKUTEIBHBIMU U
OTPULIATEILHBIMU YUCIIAMU.

[IpssMoyroJyibHasE cucTeEMa KOOPJAMHAT Ha IUI0CKOCTH. KoopanHATel TOYKM Ha
IJIOCKOCTH, abcuucca U opauHata. [locTtpoeHue Touek U Guryp Ha KOOpJIWHATHOU
IIJIOCKOCTH.

BykBeHHbIC BbIpaKEeHUS

[IpumeHeHue OyKB AJisl 3aIMCU MAaTEMATHUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apudmeTHuecKux JeHUCTBUNA. *ByKBEHHBIE BBIPDAXKEHUS M YHCIOBBIC
MO/ICTAHOBKU.* ByKBEHHbIE DPaBEHCTBA, HAXOXKJIEHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMyiibl; (popMyIIbI IEPUMETPA U IUIOIIAN MPSAMOYTOJIbHUKA, KBaJapara, * 00bEéMa
napajienenuneaa u kyoa*.

PemeHne TekCcTOBBIX 33124

Pemenue TekcTOBBIX 3amady  apudMeTHYeCKUM  crmocoboMm. *Perenue
JOTHYeCKHX 3ajad. Pemenue 3a1a4y nepedbopoM BceX BO3MOMXKHBIX BapUAaHTOB.*

Pemienne 3amay, conepKamux 3aBUCUMOCTH, CBS3bIBAIOIIMX BEIUYMHBI:
CKOpOCTbB, BPEM, PACCTOSIHUE; LIEHA, KOJIUYECTBO, CTOMMOCTb; ITIPOU3BOIUTEIILHOCTD,
BpeMs, 00bEM paboThl. EnuHUIBI M3MEpeHHUs: MacChl, CTOMMOCTH; PAaCCTOSHHUS,
BPEMEHH, CKOPOCTH. CBA3b MEX/ly €IMHUIIAMHU U3MEPEHUS KAKI0M BEITMYHHBI.

Pemenne 3amad, cBA3aHHBIX C OTHOLIEHUEM, TPONOPLHMOHAIBHOCTBIO BEIUYMH,
MPOLIEHTAMMU; PELIEHNE OCHOBHBIX 3a7]a4 Ha POOU U MPOLEHTHI.

*OneHka U MpUKUIKA, OKPYTIECHUE pe3yibTara®.

*CocraBieHue OyYKBEHHBIX BBIPAKEHUI 110 YCIOBHUIO 3aaun™ .

[IpeacraBnenne OaHHBIX C MOMOIIbIO Ta0muy u guarpamm. CronOuatsie
IarpamMMBbl: YTEHUE U MMOCTpOEHUE. UTEHHE KPYTOBBIX AUArPAMM.

Harasimnas reomerpust

Harnsigaele npenctaBieHus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsAMasd,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

*B3auMHOE pacroioKEeHUE JBYX MPSAMBIX Ha IUIOCKOCTH, HapaJljiesIbHbIE
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npsiMble, TMEPHIECHAUKYJSIpHbIE MpsiMble™. M3MepeHue paccTOSHUN: MEXAY BYMS
TOYKAMH, OT TOYKH JI0 IPSIMOM; JUIMHA MapUIpyTa Ha KBAaJIPaTHOM CETKE.

WN3mepeHne W TNOCTPOEHHE VYIJIOB C TMOMOIIBK TpaHcHopTupa. Bubl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, PSIMOYTOJIbHBIN, TYNOYTOJIbHBI;
paBHOOEIPEHHBIMN, PaBHOCTOPOHHHUH. YeTbIpEXYTOIbHUK, IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpAMOYTONBHHK, KBAaApaT: HUCIOJIb30BAHHUE CBOWCTB CTOPOH,
yriaoB, auaroHaned. *M3zoOpaxkeHue reomMeTpuyeckux GUIYp Ha HEITMHOBAHHOM
Oymare ¢ WCIOJIb30BAaHUEM IUPKYJs, JIMHEWKH, YroJbHUKA, TpaHCIOpPTUpa™ .
[TocTpoeHus Ha KieTyaTon Oymare.

[lepumerp wmHOroyrojpHuka. IloHsTue momaaun GUIypsl;  €AUHUIBI
u3Mepenus miomaan. [pubmnkénnoe uaMepenue miomaau Guryp, B TOM 4ucie Ha
kBajgpaTHOU ceTke.* [lpubmmkéHHOE H3MEpeHHe UIMHBI OKPYKHOCTH, IUIOIIAIH
Kpyra®.

*CuMMeTpus: IeHTpalibHasA, OceBas M 3epKalibHas cumMmeTrpuu. [loctpoenue
CUMMETPUYHBIX GUryp*.

*Harnsaaueie MPEACTABIICHUS 0 MIPOCTPAHCTBEHHBIX dburypax:
napaienenunen, ky0, mnpusMa, NUpaMHaa, KOHYC, IMWJIMHIp, map W cdepa.
N3o00pakeHne npocTpaHCTBEHHBIX (Guryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
nuiauHApa U koHyca. CozmaHue Mojienell MpOCTpaHCTBEHHBIX ¢uryp (U3 Oymaru,
MIPOBOJIOKH, TUTACTUIIUHA U JIp.).

[lonarue oOBEMa; eAUHUIBI U3MEpeHUs: 00bEMa. OO0BEM MPSAMOYTOJBHOTO
napasuienenumneaa, kyoa*.

IVNTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHU A [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI
JOJDKHO o0ecrnedynBaTh JOCTHUKEHUE CHEAYIONIUX MPEIMETHBIX 00pa30oBaTEbHbBIX
pE3yNbTATOB:

S KUIIACC

Yucaa v BIYMCICHUSA

OpueHTHpOBaTbCS B TMOHATHSIX M ONEPUPOBATh Ha 0a30BOM YpPOBHE
TepMHUHAMH, CBS3aHHBIMM C HATypaJlbHBIMH 4YHUCJIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTh M yHNOPSAJOYMBATH HATypaJibHbIE 4YHWCJIAa, CpaBHUBATh B
MPOCTEUIINX CITydasix OOBIKHOBEHHbIE JPOOH, TECITUYHBIE IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mOpsIMOMl ¢
COOTBETCTBYIOIIMM €W YHCIOM M H300pakaTh HATypaJbHBIE YMCIa TOYKAMH Ha
KOOPAMHATHOM (YHCIIOBOM) MPSMOM.

BeimonHATh  apudMeTHUYECKUe JEHCTBUS C HATYPAIbHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BbINOMHATH NPOBEPKY, MPUKUKY PE3YIbTATA BEIYUCICHUIA.

OKpyrasTh HATypajJbHbIE YKCTIA.
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PemeHne TekcTOBBIX 33124

Pemate TekcTOBBIE 3a7auM apU(METUYECKUM CIOCOOOM U C MOMOIIBIO
OpraHMU30BaHHOTO KOHEYHOIro Iepedopa BCeX BO3MOXHBIX BapuaHTOB (Tpu
HEO0OXOIUMOCTH C HAPABJISIIOIICH MTOMOIIBIO).

Pemate 3amauu, cojaepxkamiye 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BpEMs, PaCCTOSIHUE; IIeHa, KOJIMYECTBO, CTOUMOCTH (TIpU HEOOXOIUMOCTH C
UCIOJIb30BAaHUEM CITPABOYHON MH(MOPMAITIH).

Hcrnonb30BaTh KpaTKUE 3alMCH, CXEMbI, TaOIUIbI, 0003HAYEHUS [IPU PELICHUU
3ajad.

[Tonb30BaTHCS OCHOBHBIMM €IMHULIAMH W3MEPEHUS: IIEHbI, MACChI; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHM €IWHUIIBI BEJIMYUHBI 4Yepe3 Japyrue (mpu
HEOOXOMMOCTH C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats wH(OpMaIMio, TPEACTABICHHYIO B Tabnuile, Ha CTOI0YATOMN
auarpamMme, UHTEPIpPETUPOBaTh IMPECTABICHHBIE NAHHBIE, HCIOJb30BATh JIaHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCA F€OMETPUYECKUMU MOHATUSAMU: TOYKA, MpsAMas, OTPE30K, JIyY,
yIOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpa, HUMEIMUX GopMy
M3YYEHHBIX TEOMETPUYECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, ITPU HEOOXOJMMOCTU IO BHU3YaJbHOM OIMOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTIOYTOJIbHUKAMH: YIoJI, BEpIlUHA,
CTOpPOHA, TUAaroHajb; C OKPY>KHOCTBIO: PauyC, TUaAMETP, LICHTP.

N3o00paxkath M3ydeHHBIE TreoMeTpuueckue (Urypbl Ha HEITWHOBAHHOM W
KJIETYaTOM Oymare ¢ mOMOIIbIO UPKYJIS U TUHEUKH (TTOCJIE COBMECTHOTO aHAJIN3a).

HaxoauTh AJMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOIIbIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [IJIMHBI; CTPOUTHh OKPYKHOCTh 3aJIaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa sl UX
MIOCTPOCHUSI, BBIYUCIIEHUS IUIONIAAN U TIEPUMETPA.

Beruucnsates mepuMmeTp H  IUIONIAAb KBajapaTa, MNPsIMOYTOJIbHUKA, (QUTyp,
COCTABJICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4YHCIEe (GUTYp, HU300pKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMU €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIOIIA/IN; BBIPAXKaTh OJHU €IMHUIIBI BEJIMUYUHBI Yepe3 Apyrue (mpu HeOOXOIUMOCTH
C OTIOPOH Ha CIPABOYHYIO0 HH(POPMAITHIO).

Pacno3naBath  mapajuienemnumnen, KyO, HCIOJB30BaTh  TEPMHUHOJIOTHIO:
BEpILIMHA, peOpo rpaHb, U3MEPEHUS;, HAXOIUTh U3MEPEHHUS Mapalliesenumena, Kyoa.

Breruncnare 00bEM Ky0Oa, Mmapasienenumnena mo 3aJaHHbIM H3MEpPEeHHSIM (C
OTIOpPOM HAa AJITOPUTM Yy4YEOHBIX ACHCTBUI), MOIB30BATHCS CAUHUIIAMUA H3MEPEHUS
o00BéMa.

Pemiath HecnoXXHBbIE 3aJa4yd Ha H3MEPEHHE TE€OMETPUYECKUX BEIMYHUH B
MPAKTUYECKUX CUTYaUsIX (MIPU HEOOXOUMOCTH C BU3YATBHOUM OMIOPOHA).

20



6 KIIACC

Yucaa v BIYMCICHUA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpUPOBATh Ha 0a30BOM YPOBHE
TEpPMHUHAMU, CBSI3aHHBIMHU C PA3JIMYHBIMU BUJAMH YHCE]I U CIIOCOOAMU MX 3allucCH,
NEPEXOIUTH (€CITU 3TO BO3MOKHO) OT OJHOM (POPMBI 3aMKUCH YHCIIA K APYTOM.

CpaBHUBaTh M YHOPSIOYHMBATH IIEJIBIE YHMCIIA, OOBIKHOBEHHBIC M JIECATUYHBIC
IpoOu, CpaBHUBATH YHCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimoHITh apudMeTHIecKre IeHCTBHS C HATypaIbHBIMH U IIEJIBIMUA YHCIIAMH,
OOBIKHOBEHHBIMHU U JCCATUYHBIMH JIPOOSMH, TTOJIOKUTEILHBIMU M OTPHUIATSIBHBIMU
YU CIIAMHU.

BrIuncnaTh 3HAaUEHUS YUCITOBBIX BBIPAKEHUN, BBIMOJIHATH IPUKUIKY U OLIEHKY
pe3yibTaTa BBIUYMCICHUMN; BBINOJIHATH MPEOOpPa3OBaHUs YHMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JIEHCTBU.

CoOTHOCUTh TOYKY HA KOOPJWHATHOM NPSIMOM C COOTBETCTBYIOIIMM €W
YUCJIOM U U300pa)xaTh YKCJIa TOYKAMU Ha KOOPJUHATHOM MPSIMON, HAXOJIUTh MOJTYJIb
qucia.

CoOTHOCUTH TOYKH B MPSIMOYTOJBHOW CHUCTEME KOOPAMHAT C KOOpAWMHATAMU
3TON TOYKH.

OKpyrJisITh 1LI€JIbIE 4Yuclia U JAECATUYHBIE JpoOu (Mo oOpasily), HaXOIuThb
MPUOJIMKEHUS YUCEI.

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSX W ONEpUpPOBATH Ha 0a30BOM YpPOBHE
TEpPMUHAMU, CBSI3AHHBIMU C 3alKCHhI0 CTEIEHW 4YHCIIA, HAXOAUTHh KBaApaT U KyO
YuCciaa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COIEpIKALIUX
CTEICHH.

[Tonb3oBaThCA MpHU3HAKAMHU JIETUMOCTH (IIPH HEOOXOJUMOCTH C OMOpPON Ha
QITOPUTM TMPABUJIA), PACKIIAIBIBATH HATYpAIbHBIC YUCIIA HA POCTHIE MHOKHUTEIIH.

*Tlonp30BaThCS MAcIITAOOM* , COCTABJISITH ITPOTIOPIIMU U OTHOIIICHUS.

Hcnonb3oBaTh OYKBBI /11 0003HAYEHUST YUCEI MPHU 3aMUCH MATEMATUYECKUX
BBIPQXKEHUM, HAXOJAUTh 3HAuCHUS OYKBEHHBIX  BBIPAKECHUH,  OCYIIECTBIISSA
HE0OXOJMMbIE MOACTAHOBKM M IpeoO0pa3oBaHus (C OMOPOM Ha alrOpUTM Yy4eOHBIX
NEeUCTBUIN).

Haxonuts Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienue TekCTOBBIX 32124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apU(PMETHUUYECKUM CIOCOOOM C
OIIOPOU Ha BOMPOCHBIN IJIaH.

Pematp MIPOCTEUIIINE 3a71a4H, CBSI3aHHbBIE Cc OTHOLLIEHUEM,
MPONOPUHUOHAIBHOCTBIO BEJIMYMH, MPOIIEHTAMHU; PEIaTh TPU OCHOBHBIE 33/1a4yd Ha
JPOOU M TIPOIEHTHI.

Pemiats 3amauu, cojepKallye 3aBUCUMOCTH, CBS3BIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpeMs, paccrosiHue, L[EHA, KOJIMYECTBO, CTOUMOCTb;
MPOU3BOJIUTEIILHOCTh, BpeMs, 00bEMa pabOThl, HCMOIB3YS apuDMETHUECKHUE
NEUCTBUS,  OIEHKY, TMPUKUIKY;  TOJb30BaThCS  €AUMHUIIAMH  U3MEPECHUS
COOTBETCTBYIOIINX BEIUYHH.
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CocTaBnsaTh OyKBEHHBIE BHIPRXKCHHS IO YCIOBHUIO 337]a4H TIOCIIE COBMECTHOTO
aHaau3a.

W3Bnekats uH(MOpMaIUIO, TPEACTABICHHYI0O B TaOJuIaX, Ha JIMHEHHOM,
CTOJIOWATOW WJIM KPYroBOM JuarpaMMmax, HHTEPIPETHPOBATH MPE/ICTABICHHBIC
JAHHBIE; UCIIOJb30BaTh JAHHbIC MTPU PEIICHUU 33/1a4.

[IpencraBisaTe UHGOPMAIUIO C TOMOIIBIO TAOJUII, JIMHEHHONW M CTOI0YaTON
JIarpamMm.

Harasinnas reomerpusi

[TpuBoauTH TpUMEPHl OOBEKTOB OKPYKAIOWIETO MHUpPA, HUMEIOUNX (HopMmy
M3YUYCHHBIX TE€OMETPUUYECKUX IUIOCKUX U NPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CHMMETPUYIHBIX (QUTYP.

N300pakath ¢ MOMOIIBIO ITUPKYJIS, THHEHKHA, TPAHCTIOPTUPA HA HETMHOBAHHOMN
W KiIeryaTod Oymare W3y4YeHHBIC IUIOCKHE TeOMETpUudYeckne QUrypel W
KOH(UTypaluu, CHMMETPUYHBIE (PUTYPBHI.

Nmerp mnpenctaBieHUE O TEOMETPUYECKUX TOHATHSIX: PaBEHCTBO (QUTYD,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPUH.

HaxoauTe BETWYMHBI YTJIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIIIbl 3aJaHHOM BEJIMYMHBI, MOJIB30BATHCS IMPU PEIICHUU 3a7ad IpaJayCHOW Mepoi
YTJIOB; PAaclO3HABATh HA YEPTEKAX OCTPBINA, MPAMOM, Pa3BEPHYTHIN U TYIION yTJIbI.

Bbluncnare IMHY JOMaHOM, TNEPUMETP MHOTOYrOJIbHUKA, TMOJIb30BaThCs
€MHULIAMH U3MEPEHUS JIJTMHBI, BBIPAXKATh OJHU €IUHUIIBI U3MEPEHUS JUIMHBI Yyepes
Ipyrue.

HaxoauTk, UCTIONB3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUS: MEXKIY JIBYMS
TOYKaMH, OT TOYKHU JI0 IPSIMOM, VIMHY MTyTH HA KBAJPaTHOM CETKeE.

Beruucnares  miomanas  (GUryp, COCTAaBJICHHBIX U3 MPSIMOYTOJIBHUKOB,
WCIIOJIB30BaTh pa30MeHNue Ha MPSIMOYTOJIbHUKH, HAa paBHbIE (PUTYpPHI, JOCTpPAaUBAHUE
10 MPSAMOYTOJIbBHUKA; MOJb30BaThCSI OCHOBHBIMHM €IMHUIIAMU WU3MEPEHUS IUIOIIA/IH;
BBIPAXKATh OJIHHM EIUHUIIBI U3MEPECHHUS TIJIOMIAIU yepe3 Apyrue (mpu HeoOX0AMMOCTH
C OTIOPOIi Ha CITPABOYHYIO0 HH(POPMAIIHIO).

Pacro3naBaTh Ha MOAENAX M H300pPKEHUSIX NUPAMHUIY, KOHYC, IMJIMHID,
MCII0JIb30BaTh TEPMHUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHHUE, pa3BEPTKA.

N300pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenune/I.

Boraucisate 00b€M MpSIMOYTOJIBHOTO TMapajuieienuneaa, Kyoa, mojlb30BaThCs
OCHOBHBIMHU €IMHUIIAMU U3MEPEHUsI 00BhEMA; BbIpakaTh OJHU €AUHUIIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoil Ha CPaBOYHYIO HHPOPMAITHIO).

Pemiath HecloOXHBIC 3a7a4d Ha HAXOXKJCHHE TEOMETPUUECKUX BEJIUYUH B
MPAKTUYECKUX CUTYAUSIX (TP HEOOXOUMOCTH C BU3YyaIbHOM ONOPOHL).

®EJAEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Hean u3yuyeHus y4eOHOro Kypca

AnreOpa sBISE€TCS OJHUM W3 OIOPHBIX KYpPCOB OCHOBHOM IITKOJIBI: OHA
obecrieynBaeT HM3y4eHUE JPYTUX ITUCHUUIUIMH, KaK €CTeCTBEHHOHAY4YHOrO, TaK H
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TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIMMO ISl MPOIOJDKEHHUST 00pa30BaHuUs
U B NOBCEAHEBHON >XM3HU. Pa3BuTHe y 00yyaromuxcs Hay4yHbIX MPEACTABICHUN O
IPOUCXOXKICHUU

U CYIIHOCTH anreOpanyeckux aOCTpaKiMid, crocode OTpaKeHWs MaTeMaTH4eCKON
HayKOW $IBJIEHMM W NPOLECCOB B MPUPOJE U OOLIECTBE, POJIM MATEMaTUUYECKOTO
MOJICJIMPOBAHUS B HAyYHOM IIO3HAHUU U B MPAKTHKE CIOCOOCTBYET (HOPMHUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUSI M KaueCTB MBILUICHUS, HEOOXOAUMBIX Ul aJanTalud B
coBpeMeHHOM mLHppoBoM obmecTBe. M3yuenue anredOpbl €CTECTBEHHBIM 00pa3oM
o0ecrieunBaeT  pa3BUTHE  yMEHHs  HaOJIOJaTh,  CpaBHUBATh,  HAXOAWUTH
3aKOHOMEPHOCTH, TpeOyer KPUTHYHOCTH MBILUICHHUS, CHIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBHS W BBIBOIBI, (POPMYIUPOBATH
yTBepxkaeHus. OcBoeHue Kypca aiareOpsl 0OecleuyuMBaeT pPa3BUTUE JIOTHYECKOTO
MBIIUICHUS] OOYYarOMIMXCSA: OHM HCIONB3YIOT JEAYKTUBHBIE M HHIyKTHUBHBIC
paccyxaeHus, 0000IIeHHEe M KOHKPETHU3alMio, aOCTparupoBaHME M aHAJIOTHIO.
OOyuenue anreOpe mpeAnojaraeT 3HAYUTENbHBIM O0BEM  CaMOCTOSATEIBHON
JESTEIbHOCTH ~ OOyYaroIMXCsl, II03TOMY CaMOCTOSITEIbHOE pelIeHue 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCS peaju3aluedl JeATeIbHOCTHOTO MpPHUHIIMIA
o0yueHus.

B crpykrype nporpammsl yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJbI
OCHOBHOE MECTO 3aHHMMAIOT COJEp)KaTelbHO-MeTondYeckue nuHuu: «Yucna u
BBIUHCTICHUSY;, «ANreOpandeckiue BBIPDAKEHU»; «YPaBHEHHS W HEPaBEHCTBAY;
«Dynkuuny. Kaxxnas u3 aTux coziepkarenbHO-METOIUUECKUX JIMHUNA pa3BUBaeTCs Ha
OPOTSHKEHUH TPEX JIeT M3yUeHHUs Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasich U
B3aMMOJICICTBYS C IPYTHMH €r0 JIMHUAMU. B Xone m3ydeHust Kypca oOydaromumcs
MPUXOIUTCS JIOTHUECKH PacCyXkaaTh, HCIOIb30BaTh TEOPETHKO-MHOYKECTBEHHBIH
s36IK. B CBSI3M ¢ ATUM 1enecoo0pa3Ho BKIIOYUTH B IPOrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MTPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3/Iesibl MaTEMaTHUECKOr0 00pa3oBaHus U
CHOCOOCTBYIOLIME  OBJIAJEHUIO  OOyYalOUIMMHCS ~ OCHOB  YHHUBEPCAJIbHOI'O
MaTeMaTHYeCKOro  si3blka.  TakumM  0Opa3oM, MOXHO  yTBEp)KIaTh, YTO
COJIEpKaTENbHOM M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Airedpa» sBISIETCS €ro
MHTETPUPOBAHHBINA XapakTep.

Conmepxxanne mauHMM «Yucrna ¥ BBIYMCICHUS» CIYXKUT OCHOBOM NSt
JaJIbHEHIIET0 W3Y4YeHHMs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroluxcs
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHS MOJIb30BAThCA AITOPUTMAMH, a
Tak)Ke MPUOOPETEHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOMUMBIX IS TOBCETHEBHOMN
KU3HU. Pa3BuTHE MOHATHS O YUCIIE B OCHOBHOM IITKOJIE CBSI3aHO C PAIlMOHATLHBIMU U
UppAIMOHATILHBIMUA YHCIIaMH, (OPMUPOBAHUEM MPEACTABICHUN O JACHCTBUTEIHLHOM
grcie. 3aBepIieHHEe OCBOCHHUS YHWCIOBOM JMHMM OTHECEHO K CTaplieMy 3BEHY
o0111ero oOpa3oBaHusI.

CopepxaHue OBYX aireOpanyeckux JIMHUN — « Adredpanyeckue BhIPaXKEeHUs
U «YpaBHEHHS M HEPABEHCTBa» CIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOIIMXCS
MaTEeMaTHYeCKOro amnmnapara, HEoOXOAMMOIo J[Uis pelIeHHs 3aJad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB M MPaKTUKO-OPUEHTHPOBAHHBIX 3a4a4. B OCHOBHON mIKOJIE
y4eOHBI MaTepuall TPyHNIUPYETCsl BOKPYT pPAllMOHANBHBIX BBIpRXKEHUU. Ajredpa
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JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KaK A3bIKA JUIsl TOCTPOEHUS MAaTEMATUYECKUX
MOJIeIel, ONMMCaHMs MPOLIECCOB U SBJICHUH peanbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAUMOI0, B YAaCTHOCTH, AJII OCBOCHMs Kypca HMH(OPMATUKHU, U OBJAJCHUE
HaBbIKaMHM JEAYKTUBHBIX paccyxaeHui. IIpeoOpazoBaHuEe CHUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B pa3BUTUE BOOOpPaKEHUs, CIIOCOOHOCTEN K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUeCKOl JMHUN HALIEJICHO Ha IOJIyYeHUE
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOW MOJENH IS
OTHCaHUsI M HUCCIEJOBAHMUS Pa3HO-OOpa3HBIX MPOILIECCOB WU SIBJICHHUM B MPUPOIEC U
oOmecTtBe. M3ydyeHne 3TOro marepuaja CrocoOCTBYET Pa3BUTHIO Y OOy4YarOMIMXCSA
YMEHUS UCIIOJIB30BATh Pa3jINYHbIC BBIPA3UTEIBHBIE CPEICTBA S3bIKA MATEMAaTUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, Tpauueckre, BHOCHUT BKJIal B (HOpPMHUPOBAHHE
IIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

Onucanue Mecra yueOHOro npeamera «Ajaredpa» B y4eOHOM ILIaHe

CornacHo yuyeOHOMY TMuIaHy B 7-9 Kiaccax wu3ydaeTcsi Yy4eOHBId Kypc
«AnreOpa», KOTOpBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3lielbl COAECpPKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpPABEHCTBA», « DYHKIIUN.

VYyeOHbIN MJIaH HAa U3ydyeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B T€UEHHE Ka)XJO0ro rojia oOy4eHHs, BCEro 3a TpU Toja
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

COAEPKXAHHUE YYEBHOI'O KYPCA «AJITEBPA» KOPPEKIIMOHHOI'O
KYPCA

7 KIIACC

Yuciia 1 BBIYUCICHUSA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0J OT OJIHON (OPMBI 3aIUCU
npobeit kK gpyroi. IloHATHEe palMOHANBHOTO 4YHCJA, 3alHCh, CpPaBHEHUE,
YIOOPSIAOUMBAHUE  pPAllMOHAJBHBIX  4uceld.  ApudMmeTudyeckue  JACUCTBUS  C
palMOHAILHBIMU YHuCJIaMU. PeleHue 3aiad W3 peajbHOM MPAKTUKUM HA 4YacTd, Ha
TpoOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpeJeieHue, Mpeodpa3oBaHue
BBIpaXCHHUI Ha OCHOBE OMPE/IEIICHUS, 3aMUCh OOJIBIINX YHUCE]T.

[IporeHThI, 3aMMCh MPOLIEHTOB B BUJE IPOOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBIE 33]1a4¥ Ha MPOIEHTHI, PEIICHHUE 33]]a4 U3 PEATbHON MPAKTHKHU.

[IpuMeHeHue TNPU3HAKOB  JCJIMUMOCTH, Pa3lIOKEHUE HA  MHOXHUTEIN
HaTypaJbHbIX YHCEIL.

Peanpubie  3aBUCMMOCTH, B TOM  4HCIe TpsMas W oOpaTHas
MPONOPLIMOHAIBHOCTH.

AsredpanyecKue BbIPpAKEeHUA
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[lepeMeHHBIE, YMCIOBOE 3HAYEHHWE BBIPAKEHUS C INEpeMEHHOM. [[omycTumblie
3Ha4YE€HUsl MepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIY BEIMYMHAMHU B BUJIE
(dbopmybl. Beruucienus o gopmysnam.

[IpeoOpazoBanrie OYKBEHHBIX BBIPAXKEHUM, TOXKIECCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CYMM M TPOMU3BEICHUI, MpaBujia PACKPBITHS CKOOOK U
NpUBENICHUS TOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTENIEM.

OpHounensl U1 MHOrowieHbl. CreneHb MHOrowieHa. ClOXEeHUe, BBIYMTAHUE,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. PasnmokeHue MHOTOYWIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHHWs, MpaBWia MpeoOpa3OBaHMs ypaBHEHUS,
PABHOCWJIBHOCTb YPaBHEHUM.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHUS, pPELICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHNE YPaBHEHUM I10 YCIOBUIO
3a1auu. Perienne TeKCTOBBIX 3a1a4 € IOMOLIBIO YPAaBHEHUM.

* JInHelHOe ypaBHEHHE C ABYMs IIEPEMEHHBIME I ero rpaduk -. CucTeMa AByX
JVHEWHBIX YpaBHEHUU C JAByMs IIEpeMEHHBIMHU. PemieHue cucreM ypaBHEHUM
croco00oM NOoJCTaHOBKH. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ady C MOMOILBIO CUCTEM
YpaBHECHUM.

DOYyHKIUU

Koopaunara Touku Ha npsMoi. YucnoBsle TpOMEXKYTKU. PaccTrossHne mMexay
IBYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpsimoyronpHast cucrema koopauHat, ocu OX m Oy. Abcuucca W opauHaTa
TOYKM Ha KOOPJIMHATHOW TuIOoCKOCTH. lIpuMepsl rpadukoB, 3aiaHHbIX (OpMyTaMu.
Urenue rpadKoB pealbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkiuu. ['paduk ¢pynkmmu. CroiictBa GpyHkuumi. JIunelinas GpyHkius,
e¢ rpaduk. I'padpuk pyukumm Yy = kx + b. *I'papuueckoe peirenne TMHEHHBIX
YpaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUN™ .

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopenb u3 uyucina. *llonstue 00 wuppanmoHAIBLHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UppallMOHANbHBIX yucen™. CBolicTBa apuMeTHYecKuxX
KBaJIpaTHBIX KOpPHEW U X MPUMEHEHHE K MpeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIUMCIICHUSAM. * JIeHiCTBUTENIbHBIC YKCIa™ .

Crenens ¢ 1enpIM nokaszaTeneM U e€ ceorcTBa. CTaHIapTHAS 3alMCh YHUCIIA.

AuredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH; PA3IOKEHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.

2
3nech u ganee * * 0003HaYEHBI TEMBI, U3Y4YCHHE KOTOPBIX MPOBOIUTCS B O3HAKOMHUTEIHHOM IIane. [legaror
CaMOCTOSTENILHO ONpeessieT 00beM U3y4aeMOro MaTepuaa.
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CnoxxeHre, BBIYUTAHUE, YMHOXEHHUE, JICJICHHE anreOpanvecKkux  JpoOei.
PannonanbHbie BhIpaXKEHUS U UX IPE0oOpa3OBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBangparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera*. Pemmenue ypaBHeHUMN, CBOIAIIMXCS K JIMHEHHBIM U KBaApaTHBIM. [IpocTeiimme
JIpOOHO-paIMOHANIbHBIE YPaBHEHHUS.

*I'padmueckas MHTEpIIpETallMsl YPaBHEHUN C IBYMsS NIEPEMEHHBIMU U CUCTEM
JUHEHHBIX YpaBHEHH ¢ JAByMs NepeMeHHbIMU®. IlpuMmepbl pemeHuss cuctem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Perenne TeKCTOBBIX 3a71a4 alreOpandeckum crnocooom.

YucnoBble HEpABEHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OAHON MEPEMEHHOM.
PaBHOCUMIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
Cuctembl TMHENHBIX HEPABEHCTB C OJTHON MEPEMEHHOM.

DOyHKUIMHA

[Tonsitue gpynkuu. OOIaCTh ONpeEAeieHUs U MHOXKECTBO 3HAYCHUHN (PYHKITUH.
CrniocoObl 3a1anus QyHKITUH.

I'padux ¢ynkuuu. Ytenue cBoricTB PyHkiuu mo e€ rpaduky. IIpumeps
rpa@uKoB GYHKIMM, OTPAXKAIOIMIUX PEeATbHBIE MPOIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIIHUC IIPSAMYIO H O6paTHYIO IMPOIIOPIHUOHAJIBHBIC

3aBHCHMOCTH, HX rpadukn. @yHkmmm Yy =X, Y = X, YV = VX, y = S

*I"'pauueckoe pelieHne ypaBHEHUN U CUCTEM YpaBHEHUI™ .

9 KUIIACC

Yucaa v BBIYMCICHUSA

PannonanbHble yucia, *MppalvoHaIbHblE YMCIIa, KOHEUYHbIE U OECKOHEUHbIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYWCEN; NEHCTBUTEIbHBIE YHUCIIA
Kak OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTEJIBHBIX YUCET U KOOPAWHATHOU MPSAMOM.

CpaBHEHHME  JCHCTBUTENBHBIX  4HMCEN, apuMeTUYecKHe JCHCTBUS C
JIeHUCTBUTENBbHBIMU YHCIIaMU™ .

Pa3meppl OOBEKTOB OKpYKalOLIEro MHpa, JUIMTEIBHOCTh IPOLIECCOB B
OKpPY’KaroILEM MUPE.

[Tpubnmx€HHOE 3HAUEHHE BEJIMYMHBI, TOYHOCTh NpuOImxeHus. OKpyrieHue
yuced. [Ipuknaka n oneHka pe3ynbTaToB BIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JIunelinoe ypaBHeHME. Pemienne ypaBHEeHUM, CBOAAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHH, CBOISAIIMXCS K KBaApaTHBIM.
bukBanpatHoe ypaBHeHnue. *IlpumMepnl pellleHUs ypaBHEHUU TpPEThel M 4YeTBEPTOM
CTerneHel pa3ioKeHUEeM Ha MHOKUTETN™ .

Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEpEMEHHbIMU M ero rpaduk. PemeHue cuctem IByX
JMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelieHue cucrem IBYX ypaBHEHUH,
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OTHO W3 KOTOPBIX JIMHEHHOe, a JApyroe — BTopoi creneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPAaBHEHUN C IBYMSI IEPEMEHHBIMH.

Pemenne TekCTOBBIX 3a/1a4 aareOpanyeckum CrocoOoMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne JIMHEHHBIX HEPABEHCTB C OJHOM NiepeMeHHOM. Permienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TniepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'paduueckass wuHTEprpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JIByMs
[IEPEMEHHBIMU.

DOyHKIUU

KBanpatnunass ¢yskunus, e€ rpaguk u cpoiictBa. [lapabGona, koopauHaThI
BEPIITMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

['paduku byHKIH: y = kx, y = kx + b, y = X,
y =x,y = SI/II/IX CBOICTBA.

YucsioBbIe MOC/I€I0BATEILHOCTH U IPOrPecCun

[loHATHE 4YHMCIOBOM MOCIEIOBATEIIBHOCTH. 3aJaHuEe MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u Gpopmysoit N-ro yieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynsl N-ro diieHa
apu(pMETUIECKON U T€OMETPUUECKOM MPOTPECCUii, CyMMbI MIEPBHIX N UICHOB.

*N300pakeHne 4WICHOB apU(PMETUYECKON M Te€OMETPUYECKOW MPOrpeccHii
TOYKAaMH HAa KOOPJMHATHOW IUIOCKOCTH. JIMHEWHBIM W SKCIOHEHUIHAIBHBIA POCT.
CrnoxHbl€ TPOLEHTHI™ .

IHJIAHUPYEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHUSA
®EJEPAJIBHON PABOYEHN ITPOI'PAMMBI KYPCA «AJT'EBPA»

OcBoenne yueOHOro Kypca «AsreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOecCleurMBaTh JOCTHUKEHUE CICAYIOIMIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BoInonHATh, coyeTass yCTHbIE W TNHUCbMEHHBIE MNPUEMBI, apupmeTHUecKue
NEUCTBUA C PAllMOHAJIbHBIMU YHCIIAMH.

HaxoauTh 3HaYeHWs YHUCIIOBBIX BBIPRXKEHUN; NPUMEHSATh pa3HOOOpa3HbIE
CHOCOOBI M TMPUEMBI BBIYMCIICHUS 3HAUYEHUN IPOOHBIX BBIPAKEHUU, COJEpIKAIIUX
OOBIKHOBEHHBIE U JIECSITUYHBIE IPOOH.

[lepexomuth OoT omHOW (PopMBI 3amwicu 4YMcen K Jpyrou (mpeoOpa3oBbIBATh
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCITUYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECATUYHYIO ApoOb). CpaBHUBATH U
YIOPSAI0YMBAThH PALIMOHATILHBIE YHCTIA.

OKpyrJsTh Ynca.

BbITONHATE TPUKUIKY U OLEHKY pe3yibTaTa BBIYMCICHUN, OLEHKY 3HAYCHHI
YHUCJIOBBIX BBIPAXKEHUH.

BbIMONHATE JEHCTBUS CO CTENEHAMHM C HaTypaldbHBIMH IOKa3aTeslssMHu (C
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OTIOPO¥ Ha CIIPaBOUYHYIO HH(POPMAIHIO).

[IpuMeHATh NPU3HAKK JEIUMOCTH, Pa3J0KEHUE HA MHOKUTEIIN HATYpPaJbHbBIX
qucedn.

Pemate mpocreiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Ja4d, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
UHTEPIIPETUPOBATHh PE3YJIbTAThl PEUICHUS 33Ja4 C YYETOM OTPAaHMUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbIX OOBEKTOB.

AJiredpanyeckue BbIpaKeHUs

OpHeHTHpOBAaTbCSI B TMOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
anreOpandecKor TEPMUHOIOTHEH M CHMBOJIUKOM.

Haxonuthe 3HayeHuss OYKBEHHBIX BBIP@XEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BrInonHATh MpeoOpa3oBaHus LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH MPUBEACHUEM
MOJIOOHBIX CIaraéMbIX, paCKphITHEM CKOOOK.

BBINTONIHATE YyMHOKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJIEH, IPUMEHATH (POPMyIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIPaBOYHYIO HH(OPMALIHUIO).

OCyIIEeCTBIIATh Pa3JIOKEHUE MHOIOYICHOB HA MHOXKUTEIM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHTENS, TPYNIHUPOBKH CIaraéMbIX, MPUMEHEHUs
(bopMyJ COKpaIIEHHOIO YMHOKEHHSI (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[IpumensTh npeoOpa3oBaHKsI MHOTOWIECHOB ISl PEILICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON IPAKTHKHU.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIbHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAKEHUH (C OMOPOiIl HAa CIIPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare JMHENHBIE YpaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
nepexoa OT HCXOJAHOIO YPaBHEHHUsS K PaBHOCWIBHOMY eMy. [IpoBepsTs, sABisgeTcs
YHUCJIO KOPHEM YPAaBHEHHS.

HmeTs mpencraBieHHe O rpapuuecKUMX METOAax MpH PELICHUH JIMHEWHBIX
YPABHEHHU U UX CHUCTEM.

[Tonbupare mnpuMepsl Map YKCEN, SBISIOUUXCA pPELIEHUEM JIMHEHHOro
YPAaBHEHUS C ABYMSI IEPEMEHHBIMH.

CTpouTh B KOOPAMHATHON TIOCKOCTU TpaduK JTUHEWHOTO YPaBHEHHUS C JBYMs
MEePEMEHHBIMU; TIOJIb3YSACh IPAUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHS.

Pemate cucteMbl ABYX JUMHEHHBIX YPABHEHUU C ABYMS MEPEMEHHBIMH, B TOM
gucie rpapuyecku (¢ omopor Ha aiTOPUTM YUEOHBIX IEUCTBUN).

CocTaBnsTh (1MOCi€ COBMECTHOTO aHAM3a) M pEllaTh JUHEHHOE ypaBHEHHE
WU CUCTEMY JIMHEHMHBIX YPaBHEHWM MO YCIOBHUIO 3a/Ja4M, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a]1a4y ITOJTYYEHHBIA PE3YJIbTAT.

Koopaunarel u rpadpuxku. ®yHKIUU

N300pakath HA KOOPAUHATHON MPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, MHTEPBAJbl; 3allChIBATh YHMCIIOBBIE NMPOMEXYTKH HA
anreOpandecKoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPAHMHATAM;
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CTPOUTH TpaPUKH TUHEHHBIX PyHKIUH. CTpouTh rpaduk ¢pyHkuuu Y = kx + b.
OnuceiBaTh C TOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMYMHAMHU (IO AJITOPUTMY Y4YeOHBIX NEHCTBHIA): CKOPOCTb, BpEMs, PACCTOSIHHUE;
IIeHa, KOJIMYEeCTBO, CTOUMOCTh; POU3BOAUTEIBHOCTD, BpeMs, 00bEM PaOOTHI.
HaxonuTs 3HaueHne QyHKIMH [0 3HAYCHHIO €€ apryMeHTa.
[lonumats Tpaduueckuii crnocoO MpencTaBleHUs U aHaluW3a WHGOPMAIHH;
M3BJIEKaTh U MHTEPIPETUPOBATh HHPOPMALIUIO U3 TPadUKOB PeabHBIX MPOIECCOB U
3aBUCUMOCTEM.

8 KVIACC

Yucaa v BBIYMCICHUA

Hcnonb30BaTh HaydalbHBIE IPEICTABICHUS O MHOXKECTBE JIEMCTBUTEIBHBIX
YuCeN I CpPaBHEHMs, OKPYIJIEHUS U BBIYMCIEHUH; M300paxaTh ACHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSAMOU.

[IpuMeHsATh TOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HCHOJIb3ysd IpPU HEOOXOIMMOCTH KaJIbKYJSTOP; BBIIOJHATH
IpocTellme mnpeoOpa3oBaHus BBIPAKEHHUM, COAEpKAIIUMX KBAJpAaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIMX M MaJbIX YMCEN C MOMOIIBIO JECATHYHBIX
npoOeii u crerneHelt yucna 10.

AJredOpanyeckue BbIpaKeHUs

[IpyMeHATE MOHATHE CTENEHM C  LEJIbIM  I[I0Ka3aTesleM,  BBIIOJIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEPXKALIUX CTENEHW C IeNbIM IoKa3aTeneM (C
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITIH).

BBIMIONHATE HECIOXKHBIE TOXKIECTBEHHbIE NPeoOpa3oBaHUs pPalUOHATbHBIX
BBIPQXXEHUI HAa OCHOBE MpaBWJI JACHCTBUM HAJl MHOTOUJIEHAMH U alreOpanvyecKUMHU
IpoOsSMHU.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pEeLIEHUs Pa3IMYHBIX 3a/1ad U3
MaTEeMaTUKH, CMEKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHHS (C MCIIOIB30BAHUEM CIPABOYHOMN
uH(pOpMalli) U palMOHAJIbHBIE YPaBHEHUS, CBOJSAIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOAUTE IpOCTEHIINE HCCIEIOBAHNUS YPAaBHEHHW U CUCTEM YPAaBHEHUH, B
TOM YHCJIe C MPUMEHEHUEM TpaduiecKuX MpeAcTaBIeH (yCTaHABINBATD, UMEET JIU
YPAaBHEHUE WJIM CUCTEMa YPAaBHEHHMH pELIEHUs, €CIIM MUMEET, TO CKOJIBKO, W Mp.) C
OMOPOi HA aNTOPUTM YUEOHBIX ACUCTBUH.

[lepexoauTh OT cioBecHOW (OPMYIMPOBKM 3aauu K e€ anredpandeckoit
MOJENN C TOMOIIBIO COCTABJIEHUA YPABHEHHUS WJIM CHCTEMBI YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MOJTYYEHHBIN PE3YIIbTAT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMSI, OLICHKH; PEIIATh
JMHENHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpa)uyecKyro
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WJUTIOCTPALIMIO MHOXKECTBA PEIICHUI HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.
DyHKUIMHA
OmnepupoBarb Ha 0a30BOM YpOBHE (YHKIMOHAJIbHBIE MOHITHS M S3bIK
(TepMHUHBI, CUMBOJMYECKHE OOO3HAUEHUs); OINpPENEATh 3HaueHUE (YHKIUU IO
3HAYEHUIO apTyMEHTa; ONPEAEIIATh CBOMCTBA (PyHKIIMHU 1O €€ rpaduKy.
CTpouTh rpaduK dIeMeHTapHbIX QYHKIMA BHma , Y =X, Y = X5 Y = vVx ,

k o o .
Y= =, ONHUChIBaTH CBOMCTBA YMUCIOBOM (QyHKIMU 10 €€ Trpaduxy (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH MOMOIIBIO).

9 KUIIACC

Yuciaa v BBIYMCICHUA

CpaBHUBATH U YIIOPSAAOUYNBATH PALIMOHAIIBHBIEC U UPPALIMOHATIBHBIE YHCIIA.

BoinonssaTe apudmMerrnueckue 1eHCTBUS C pallMOHATBLHBIMU YHCIAMU, COYeTast
YCTHBIE U IHMCBMEHHBIC IPUEMBI, BBIIOJHATH BBIYMCICHUS C UPPALMOHAIBHBIMU
YU CIIAMHU.

Haxonuts 3HaYeHHS CTENEHEN C LEIbIMU MOKA3aTEIIMU U KOPHEH; BEIYUCIIATD
3HAYEHMS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JACHUCTBUTEIIBHBIE YHCIA, BBINIOJHATH MPUKUIKY PE3yJIbTaTa
BBIUHCJICHU, OLICHKY YHCIJIOBBIX BBIPAXKECHUM.

YpaBHeHus U HEPABEHCTBA

Pewrars IMHENHBIE M KBAJpATHBIE YPABHEHUSI, YPABHEHUS, CBOJSAIIMECS K HUM,
MpocTeiIme JpoOHO-pallMOHAIBHBIC YPABHEHHUSL.

Pemate mnpocTenine CHUCTEMBI JABYX JIMHEMHBIX YPAaBHEHUU C JAByMs
IIEPEMEHHBIMU W CHUCTEMBI JBYX YPaBHEHHH, B KOTOPBIX OJHO YypPAaBHEHUE HE
SBJISICTCSI JINHEWHBIM (TI0 BU3YaJIbHOM OTIOPE).

PemaTte mnpocTeiiime TEKCTOBBIE 3a/ayd  aJreOpanyeckuM CIocoooM ¢
MOMOILBIO COCTABJICHUS YPAaBHEHHUS WM CHUCTEMBI JBYX YPaBHEHHU C JByMs
MIEPEMEHHBIMU.

[IpoBOAMTE MpOCTEHIINE HCCIEIOBAHUS YPABHEHUN W CHCTEM YpPABHEHHM, B
TOM YHCJIe C MPUMEHEHUEM I'paUUYECKUX MpeICcTaBIeHUN (yCTaHABIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUH PEILICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemiath nuHEHbIE HEPABEHCTBA, KBAJApPAaTHbICE HEPABEHCTBA; H300pakaTh
pElIEHNE HEPAaBEHCTB HAa YHCIOBOM NPSIMOM, 3allMCBIBATH PEUIEHHWE C MOMOILBIO
CHUMBOJIOB.

PemaTe cuctempl TMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOUAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
MPSAMOM, 3aIUCBIBaTh PEIICHUE C TIOMOIIBI) CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELIEHUH PA3JIAYHBIX 3a4a4.

DyHKIUU

PacriosnaBaTh (yHKIIMM W3ydeHHBIX BHUIOB. IloKa3bIBaTh CXEMAaTHYECKH
pacIoyioKEHUEe Ha KOOPIWHATHOHM IIOCKOCTH TpadukoB (QyHKIuH Buma: Yy = KX,

K .
y=kx+h,,y= axt + bx +c, y = X, Yy =+x, Y= ~ B 3aBHCHMOCTH OT 3HAYCHHUIi
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K03 (UIIMEHTOB; OMUCHIBATH CBONCTBA (PYHKIIHIA.

Crpoute M u300pakaTh CXE€MaTHYECKH TIpadUKU KBAIPATUYHBIX (DYHKLHH,
OIKCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (YHKIUI 110 UX rpaduKam.

Pacno3HaBaTh KBajpaTHUHYH (DYHKLIHIO O (QopMmyse, IPUBOAUTH HNPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHON )KU3HU, (PU3UKU, TEOMETPUU.

Yucii0BbIe MOCTECA0BATEILHOCTH H IIPOIPECCHHU

Pacnio3HaBaTh apu(pMeTHUECKYIO U T€OMETPUUECKYIO IPOIPECCUU TIPU Pa3HBIX
CIoc00ax 3aaHusl.

BbIMONMHATS  BBIYMCICHUS €  HCIOJb30BaHHEM ¢GopMyn N-TO  4ieHa
apu(pMeTUYECKO M TEeOMETPUYECKOW MPOTPEecCHii, CyMMbI MEPBBIX N 4iIeHOB (C
OTIOPOM Ha CHPABOYHYIO0 HH(GOPMAIIHUIO).

Pemate 3amaum, CBS3aHHBIE C YHCIOBBIMU IOCIEJOBATEIBHOCTAMH, B TOM
YHCce 3aJaud U3 PeajbHON XU3HU (C UCMOIb30BAHHUEM KalIbKYJSATOpa, HMU(GPOBBIX
TEXHOJIOTHH).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KJIIACCbI
Hesan u3yuyeHus y4e0HOro Kypca

O6mme uenu u3ydeHus ydyeOHoro kypca «l'eoMeTpus» TMpeACTaBICHbl B
ITOOIT OOO. OHM 3aKIIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypPOKaxX I€OMETPHUH
OoOyyJarolmuiicss y4uTCSd TPOBOJMUTH JOKa3aTEIbHbIE PACCYXACHUS, CTPOUTH
JIOTUYECKUE YMO3aKIIIOUEHUs, JI0Ka3blBaTh HWCTUHHBIC YTBEPXKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JIOKHBIM, TIPOBOJIUTH PACCYXKICHUSI «OT MPOTHUBHOIO», OTIMYATH
CBOMCTBAa OT MPHU3HAKOB, (PopMynupoBaTh OOpaTHbIE yTBepKIeHus. B oOydeHun
YMEHHIO pacCyX JaTh COCTOUT Ba)XHOE BOCHHUTATEIBHOE 3HAYEHUE W3YyUYCHUS
r€OMETPHUH, IPUCYIIIEE UMEHHO OTEUECTBEHHONW MaTEMaTUYECKOU IIKOJIE.

Btopoii uenpi0 HU3ydeHUs TE€OMETPUU SABJISIETCA HCMOJb30BAaHUE €€ Kak
MHCTPYMEHTA TpPU PEUICHWH KaK MaTeMaTUYECKUX, TaK M NPAKTUYECKUX 3a/aad,
BCTPEUAIONIMXCS B peallbHOM  KU3HM. OJTOMY  COOTBETCTBYET  BTOpasd,
BBIYMCIUTENIbHAS JUHUS B W3YYEHUU TE€OMETpUM B IKoyie. JIJIsi 3TOro y4duTento
PEKOMEHIYETCS noaOupaTh 3a7a4uu MPAKTUYECKOTO Xapaktepa s
paccMaTpUBaEeMbIX TE€M, YYUTh OOYyYalOIMXCSI CTPOUTh MAaTeMaTHYECKHE MOJIENH
peabHbIX KU3HEHHBIX CHUTyallud, TMPOBOAUTh BBIYUCICHUS UM  OIICHUBATh
aJIeKBaTHOCTh TIOJYYEHHOT0 pe3yibrata. KpaliHe BaXXHO MNOIUEPKUBATH CBS3U
FEOMETPUU C JAPYTUMHU TpeAMEeTaMH, MOTUBUPOBATH HCIIOJIB30BATh OINPEICICHUS
reoOMEeTpUYECKUX (UTYp U TOHATHH, JTEMOHCTPUPOBATh MPUMEHEHUE IMOTYyUYCHHBIX
yMeHUH B (PU3MKE ¥ TEXHUKE. ITU CBSI3U HanboJiee IpKO BUIHBI B TeMax «BekTopsi»,
«Tpuronomerpruueckue cooTHoweHus», «Merox koopauHat» u «Teopema
[Tudaropar.

Onucanmne Mecra yueOHoro npeamera «I'eomerpus» B yueOHOM IIaHe

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHBIH Kypce
«I"'eomeTpus», KOTOpBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE PA3IENbl COAEPIKAHUA:
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«l'eomeTpuueckue ¢Gurypsl M UX CBOMCTBa», «M3MmepeHune reoMeTpuuecKux
BEIUYMH», a Takke «JleKapToBBl -KOOpAMHATBI Ha IUIOCKOCTH», «BekTopb»,
«/IBrxenus miockoctn» u «IIpeodbpazoBanus nogoous».

VY4eOHbIN TUIaH npeaycMaTpUBaeT U3yuyEeHUE F€OMETpPUM Ha 0a30BOM YPOBHE,
UCXO/Asl U3 HEe MeHee 68 yueOHbIX 4acoB B Y4YEOHOM TIoJly, BCETO 3a TpU roja
o0yueHus — He MeHee 204 Jyacos.

COILEPKAHUE YYEBHOI'O KYPCA «'EOMETPUS» (110 I'OJAM
OBYYEHMUA)

7 KJIACC

Hauvanenbie nonsAaTus reomerpuu. Touka, npsiMasi, OTPE30K, JIyd. YToJ. Buabl
yriaoB. BeprukanbHble M cMexHBIE YIUIBl. buccekrtpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaiebHOCTh U EPIEHUKYISIPHOCTD IIPSIMBIX.

*Cummerpuunble  ¢Gurypel. OCHOBHBIE CBOMCTBA OCEBOM CI/IMMeTpI/II/I*g.
[IprMepbl CHMMETPHH B OKPYKAOIIEM MUPE.

*(OCHOBHBIE ITOCTPOEHHUS C TOMOILBIO LIUPKYJIS U JIMHEUKN™ .

TpeyronpHuk.  Bpicora,  MenuaHa,  OuccekTpuca, UX  CBOICTBa.
PaBHOOEpEHHBIN U PABHOCTOPOHHMM TPEyroibHUKUA. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U NMPU3HAKU PABHOOENPEHHOTO TpeyroyibHKKA. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX MPsAMbIX. CyMMa yrioB TPEYroJIbHHUKA.
BHemHue yriel TpeyroiabHUKA.

[IpsMOyroyibHBI ~ TpeyroJbHUK. (CBOWCTBO MEAMaHbl IPSAMOYTOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K TUIOTeHYy3€e. [Ipu3Haku paBeHCTBa NMPAMOYIOJIBHBIX
TPEYTOJBHUKOB. IIpSIMOYTONIBHBIN TPEYTONBHUK C YoM B 30°.

HepaBenctBa B reoMerpuu: *HEpaBEHCTBO TPEYTroJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOH, Teopema O OoJblIeM yrie M OOJbUIEH CTOPOHE TpPEyroJibHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*I'eomeTprueckoe MeCTO ToueK.* buccekTpuca yria W CEpeIUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOpJa UM JIHAMETP, HUX CBOMCTBA. B3amMmHOe
pacmoJIO)KEHUE OKPYXKHOCTH M TpsiMoil. KacarenbHast M cekymias K OKpPYXKHOCTH.
OKkpyXHOCTb, BIIMCAaHHasg B YroJ. BnHucaHHas © ONKMCAaHHAs OKPYXKHOCTU
TPEYTOJIbHUKA.

8 KVIACC

YerpipéxyronpHuku. llapammenorpamm, ero npus3Haku U cBoucTBa. HacTHbIE
cllydad MapaiieIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaapar), UX NpU3HAKU U
cBoiictBa. Tpamemnus, paBHOOOKas Tpamenusi, €€ CBOWCTBA © MPHU3HAKH.
IIpssmoyrosibHas Tpaneuus.

% 351ech u ganee * * 0603HAYCHBI TEMBI, H3Y4EHHE KOTOPBIX IPOBOIUTCS B O3HAKOMHTEILHOM Iuiane. Ilegaror
CaMOCTOSTENILHO ONpeessieT 00beM N3y4aeMoro MaTepHana.
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*Meton ynBoeHus Meauanbl. LleHTpanbHas CHMMETpUS.

Teopema dasneca u TeopeMa 0 NPONOPUMOHAIBHBIX OTpe3kax. CpeaHue JINHUU
TpPEyTOoJbHUKA U Tpaneuuu. LleHTp macc TpeyrojbHUKA.

[Tonobue TpeyronbHUKOB, KoOd(hduiment mnomodus. I[lpuszHaku mom00Ms
TpeyroibHUKOB* . [I[puMeHeHne nogo0us Mpu peieHuy MPaKTUYECKUX 3a/1ad.

CpoiictBa miomaneid reomerpudeckux ¢uryp. Dopmynsl ans  IUIOMIAAH
TpPEYroJibHUKa, NapajienorpamMma, pomoOa u Tpaneuud. OTHOUIEHUE IUIOLIAAeH
no1I00HBIX (QUryp.

Brruncnenne mmom@aned TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOMU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsr Iludaropa mnpu permenun
MPaKTUYECKUX 3a]1a4.

CHHYyC, KOCHHYC, TAHI€HC OCTpPOro yrja MpsSMOYTrOJbHOTO TpPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUECKHE (DYHKLIUHU YTIIOB
B 30°, 45° u 60°.

BrnucaHHbIe ¥ LIEHTPAJIbHbBIE YIJIbl, YTOJ MEXK]y KacaTelbHOW U XOPJIOH. YTJIbI
MEXKJy XOpAaMU M CEKylIIMMH. BrucaHHbIE M ONHCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxkenue aByx okpyxkHocted. Kacanme oxpyxHocTedt. O6mue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, KocuHyc, TaHrenc yrioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI MPUBEAECHUS.

Pemenne tpeyronpHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemienue
MPaKTUYECKUX 33]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.

*ITpeoOpazoBanue nogodus. [lomoOre coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 IpoU3BEAEHUN OTPE3KOB XOP/, TEOPEMBI O POU3BEACHUHN OTPE3KOB
CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeIbHON™ .

Bektop, gmuHa  (MOIyJib)  BEKTOpa,  COHAIpPaBJICHHBICE  BEKTOPHI,
MPOTUBOIOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamu. Pa3ioxkeHue BekTopa 1O JIBYM
HEKOJUTMHEApHbIM BekTopaMm. KoopauHatel BekTopa. CkajsipHOE NpPOU3BEIICHHE
BEKTOPOB, MPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlexapTOBBI KOOPAUHATHI HA MJIOCKOCTH. * YpaBHEHHS MIPSAMON* M OKPY>KHOCTH
B KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEH M MpsMbIX. MeToJ KOOpJAWHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYy)HOCTH. ['pagycHast u pagnaHHas
MEpa yIjia, BBIYMCIEHUE JUIMH Ayr OKpyxHocTeu. I[lnomane kpyra, cekropa,
CerMeHTa.

* JIBMOKeHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (uryp (3JieMEeHTapHbIe
npeactasiienus). [lapannensubiit nepenoc. [loBopot*.
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IHNIAHUPYEMBIE ITPEJIMETHBIE PE3YJIBbTATBI OCBOEHUA
®EJEPAJIBHON PABOYEHN ITIPOTPAMMBI KYPCA «TEOMETPHUS» (IIO
I'OAAM OBYYEHUA)

OcBoenue yueOHOro kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHUsl JIOJDKHO OOecredrBaTh JOCTHKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KIIACC

Pacnio3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEIEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTh T€OMETPUYECKUE (DUTYPBI; BBIIOJIHATH YEPTEXKH 10
YCIIOBHIO 3aJaud. M3MepsATh JMHEHHBbIE W YIVIOBBIE BEJWYMHBL. Pemares 3agaunm Ha
BBIYMCIICHHE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jenarb rpyOyl0 OLIEHKY JMHEHHBIX M VYIJOBBIX BEJIMYMH NPEIMETOB B
peanbHOM JKHU3HHU, PA3MEPOB NPHUPOAHBIX OOBEKTOB. Paznuuarh pa3Mepsl 3THX
O0OBEKTOB IO NOPSAJIKY BETUUUHBI.

CtpouTh YepTeXH K TIE€OMETPUYECKUM 3ajadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSALIUE BOIPOCHI U/UIIM aJIrOpUTMa YUYEOHBIX IEUCTBUIN).

[lonp30BaTbCd TPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
MIPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUH 33]1a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaTbCAd NpPHU3HAKAMHM PABEHCTBA IPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEUaHbl, IPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIBHOIO TPEYTOJIBHUKA, B
pEIIEHNN TEOMETPUYECKUX 3a4ay (C HCIHOJIb30BAHMEM 3PUTENIbHOM HArJSIHOCTU
1/unu BepOabHON OTIOPHI).

Omnpenensrs napajjieNbHOCTh MPSMBIX C MIOMOILBIO YTJIOB, KOTOpbIEe 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOULIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSMOM O TOYEK APYTOU MPSMO.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOAUTH YHCIOBbIE U OYKBEHHbBIE 3HAUEHHSI YTJIOB
B TEOMETPUYECKHX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBbHHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa3OBaHHBIX NPH MEPECEUEHUU ABYX
MapaJuIeNIbHBIX NPSMBIX CEKyIleW. Pemars mpakTU4ecKHe 3a1aud Ha HAXOXKJICHHE
YTJIOB.

MMeTs npencTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTA TOYEK.

@opMyJIUpOBaTh OMNPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl W Juamerpa
OKPYHOCTH, T0JIb30BATbCA MX CBOMCTBAMH. YMETh NMPUMEHSITh 3TH CBOMCTBA IIpU
peleHnny 3aaa4.

OpHEHTHPOBATHCS B MOHATHSX: ONMMCAHHASL OKOJIO TPEYTrOJIbHUKA OKPYKHOCT,
LIEHTP ONMHUCAHHOW OKpY>KHOCTU. OnepupoBaTh Ha 0a30BOM ypOBHE (PakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECEKAIOTC B OJHOM TOYKE, U O TOM, YTO
CEpEAUHHBIE MEPIEHINKYJSAPBl K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOU
TOYKE.

OpueHTHpOBaTbCS B TOHATHSX UM ONEpPUpOBATh Ha 0a30BOM ypOBHE:
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KacarelibHasg K OKPYKHOCTH, TE€OpeMa O MEpPIEHAUKYJISAPHOCTH KacaTeJIbHOU H
paanyca, NpOBEAEHHOTO K TOUKE KACaHUSI.

NmeTh mnpencTaBieHHE O MPOCTEHIIMX TE€OMETPUUYECKUX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C TOMOIIBIO ITUPKYJIA U
JIMHEUWKH.

8 KVIACC

Pacrio3HaBaTh OCHOBHBIE BHIBl  YETBHIPEXYIOJBHUKOB, HX  DJIEMEHTHI,
[I0JI30BATHCS UX CBOWCTBAMU IIPH PELICHUU T€OMETPUYECKUX 3a4au.

OpHEeHTUPOBATHCS B MOHATHM — TOYKHM IIEPECEYEHUS MENHWAH TPEYroJIbHUKA
(1IeHTpa Macc) B pelieHruy 3a1aq.

BnaneTs nmoHsATHEM CpeAHEN JTMHUM TPEYroJbHUKA U TPpaleluu, IPUMEHSITh UX
CBONCTBA IIPU PEUICHUH MPOCTEUIINX N€OMETPUUYECKUX 3a1a4. VIMeTs npeacTaBieHue
o teopeme dayeca u TeopeMe O IMPONOPLUUOHAIBHBIX OTPE3Kax, MPUMEHAITh UX IS
pElIeHHs] MPAKTUYECKUX 3a]1a4 (C OIMOPOW Ha 3pUTENIbHYIO HAIISITHOCTH).

[IpumeHsATh TNpuU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECI0XKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tone3oBatbess Teopemoilt Iludaropa st pemieHUsT T€OMETPUYECKUX U
IIPaKTUYECKUX 3a]1a4.

Brmagete DOHATHMSAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
IIPSAIMOYTOJIBHOTO TpPEeyroiabHUKaA. 1lob30BaThCsl 3TUMU MOHATHAMM JUISL PELICHUS
MPaKTUYECKUX 3a7a4 (Ipy HEOOXOUMOCTH C OMOPOIl Ha aJIrOPUTM IPABUIIA).

Boruucnsate  (paznuuHbiMH - crioco0amMu) (C OMOpOM  Ha  CIPABOYHYIO
uH(pOpMaIMIO) IUIOIIAb TPEYTroJdbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(m0NB3yACh, T/I€ HEOOXOAUMO, KAIbKYJIATOPOM). [IpuMEHsATh NMoJly4eHHbIE YMEHUS B
MIPAKTUYECKUX 3a7a4aXx.

Brnagets NOHATUSMU BOMCAHHOTO M LIEHTPAJbHOIO yIja, HCIOJIb30BaTh
TEOpEMBbl O BIMCAHHBIX YIJIAX, YIJIaX MEXIy XOpJaMu (CEeKYyIIMMH) U YIJe MEXIY
KacaTeJIbHOM M XOPAOM NPH PEIICHUH NPOCTEUIINX TEOMETPUUECKUX 3a1a4.

Bnanets NOHSATHEM ONKWCAHHOTO YETBIPEXYTOJbHUKA, NMPUMEHATh CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PEILIEHUU IPOCTEUIINX 3a4ad.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IMPAKTHKE — CTPOUTH MAaTEeMaTHYECKUE
MOJEIIN JJI 33]1a4 peabHON KU3HU U NPOBOJANTH COOTBETCTBYIOIIUE BBIYUCIICHUS C
NpUMEHEHHEM TMoJ00Us U  TPUTOHOMETpUM  (MOJIB3YACh, TE€ HEO0OXOIUMO,
KaJIbKYJISITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C WX
MIOMONIBI0 PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJbHOTO TPEYroJbHUKA («pEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJISATOPA) JJIMHBI U
YTIIBI 17151 HETAOJIMYHBIX 3HAYCHHM.
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[Tonp30BaTbes (opMylaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXKJIEHUS COOTHOLIEHUN MEXAy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH (C OIIOPOM Ha CIIPABOYHYIO MH(DOPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB /ISl HAXOXKIEHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («pEIICHUE TPEYTrOJbHUKOBY), IMPUMEHATh WX IpHU
PELIEHNHU IPOCTEUIINX TEOMETPUUECKUX 3aau.

Bnaners nonatusMu npeoOpa3zoBaHus MoA00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB
nonobubix ¢uryp. Ilomp3oBaTbes cBoMCTBaMH MOAOOHS TMPOU3BOJIBHBIX (QUTYD,
YMETh BBIYMCIATH JJIMHBI M HAXOAUTHh YIJbl y MOMOOHBIX ¢Guryp (o ajaroputrMmy
yueOHbIX AeicTBuii). [lpuMeHATh cBOiCTBa MoM00MA B MPAKTUYECKUX 3a7adax.
YMeTh NpUBOAUTH MIPUMEPHI MTOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp3oBaThCsA TeOpeMaMHu (IO BU3YyaIbHOW OINOPE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBAIpaTe KacaTeIbHOM.

[Tonp30BaTbCs BEKTOpaMH, MOHMMATh UX TEOMETPUYECKUN M (U3HYECKUN
CMBICI, NPUMEHATh HMX B PEIICHUHM TEOMETPUYECKUX U (PU3NYECKUX 3aj]ad.
[IpuMEHSATh CKAIIPHOE MPOU3BEACHUE BEKTOPOB JIUIsl HAXO0XKJACHUS JUIMH U YIJIOB.

[Tosb30BaTHCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSTD €T0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Biagete MOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPY>KHOCTH,
JUIMHBl YT OKPYKHOCTH M paJMaHHOM Mephbl yIia, YMETb BBIYUCIATH ILJIOLIAAb
Kpyra M €ro 4yacrteil (c omopoil Ha copaBoyHyr HHpopMauuo). IIpuMeHsTH
MOJIyYeHHbIE YMEHUS B MPAKTUUECKHX 3a/1ayax.

Haxonute ocu (WM UEHTPBI) CHUMMETpHHM (UTYp, TPHUMEHSTh JBHIKECHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHsATh TOJIyYeHHBIE 3HAHMS HAa TMPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEINN AJIA 33]1ay peaibHOU MKU3HU U MPOBOAUTH COOTBETCTBYIOLINE BBIUKUCICHUS C
NPUMEHEHHEM TMOJ00UsS M TPUTOHOMETPUUYECKUX (QYHKUMHA (TOJB3YysCh, TIJE
HEO0O0XO0IMMO, KAIBKYJISITOPOM).

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

Hesu n3yyeHust yueOHOro Kypca

B coBpeMeHHOM HH(PPOBOM MHpE BEPOSTHOCTH M CTATUCTHUKA TPHUOOPETAIOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOYKH 3PCHHS MPAKTHUYCCKUX MPUIOKECHUN, TaK U
UX ponu B oOpa3oBaHWW. KaKIplii 4YeJOBEK IMOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HETO JaHHBIX. A 1jii 000CHOBAaHHOTO TPUHSTHS PEIICHUS B
YCIIOBHSIX HEIOCTaTKa WM U30bITKA HHPOPMAIIMKA HEOOXOUMO B TOM YHUCJIE XOPOIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTHUYECKOE MbIIIeHHE. IMEHHO mosTOMY
OCTpO BCTaja HEOOXOAUMOCTH CGHOPMHPOBATH y OOYYAIOIIMXCS, B TOM YHCIIE
oOyuatomuxcst ¢ 3I1P, ¢yHKIMOHATIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYI0 B ce0si B
KaueCcTBe HEOThEMJIEMON COCTABJISIONIEH YMEHHWE BOCIPUHUMATh W KPUTUUECKH
aHAJM3UPOBaTh WH(OOPMAIIUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opMax, MOHUMATh
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BEPOSATHOCTHBIA XapakTep MHOTHX pEaJbHBIX MPOIIECCOB U 3aBUCUMOCTEM,
IPOU3BOJNUTHh MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
npuHIMIamMu coopa, aHaau3a U NPeJICTABIICHUS JaHHBIX U3 PA3IUYHbIX cep KU3HU
o0l11ecTBa U TOCyAapCTBa MPUOOIIAaeT 00yJaronuXcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykType mnporpammbl yueOHOro kypca «BeposiTHOCTP M CTaTUCTHUKa»
OCHOBHOHM IIKOJIBI BBIJIEJICHBI CIIEAYIOIIUE COAEPKATEIbHO-METOINYECKUE JIMHUU:
«lIpencraBneHne JaHHBIX W ONUCATENIbHAs  CTaTUCTUKaA»; «BeposTHOCTHY;
«OneMeHThl KOMOMHATOPHUKNY; «BBenenue B Teoputo rpadoB.

Conepxanue nuHuu «lIpeacTaBieHrue JaHHBIX U ONMUCATENIbHAS CTATUCTHKA»
CIIY’KUT OCHOBOH 15 hopMUpOBaHUS HABBIKOB PabOThI ¢ UH(POpMAIIUEH: OT YTCHUS U
WHTEpHpeTannn WHPOPMAIMU, TPEACTABICHHOW B Ta0iWIlaX, Ha auarpaMmax u
rpadukax m0 cOopa, MPEACTAaBICHUS W aHalW3a JaHHBIX C HCIOJIb30BAaHHEM
CTaTUCTUYECKUX XApaKTEPUCTUK CpPEIHMX M paccenBaHus. Pabotas ¢ JaHHBIMY,
oOyuaroruecs: ¢ 3[1P ydarcst cauThiBaTh U UHTEPIIPETUPOBATH JIAHHBIC, BHIIBUTATD,
apryMEHTHUPOBaTh W KPUTHUKOBATh MPOCTEHIIME THUNOTE3bl, Pa3MBILUISATh Hal
(dakTOpamMu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTb, U OIICHMBaTh MX BIUSHUE Ha
paccMaTpUBaEMbI€ BEIMUUHBI U TPOLECCHI.

NHTYyUTUBHOE MPENCTABICHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIUN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
Teopun BeposTHocTed. bombioe 3nauenue miia obyuaromuxcs ¢ 3I1P 3necy umerot
MPaKTUYECKUE 3aJaHus, B YACTHOCTHU ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJEISIMH.

[loHnaTre BEpPOSATHOCTH BBOJUTCS KaK Mepa MPaBAONoA00UsS CIIy4yaHOTO
coObiTus. [Ipu n3yuenun kypca oOydaromuecs ¢ 3I1P 3HakoMATCS ¢ MpOCTEUIIUMHU
METOJJaMU  BBIYUCJICHUS  BEPOSTHOCTEH B  CIy4aWHBIX OKCIHEPUMEHTAaX C
PABHOBO3MOXHBIMU ~ DJIEMEHTApHBIMU HUCXOJAaMHU, BEPOSTHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh M pemiaTh Oojee CloXHBbIE 3amadd. B Kypc Bxonsr
HayajbHbIE TIPEACTABICHUA O CIy4alHbIX BEJIMYMHAX W WX  YHUCIOBBIX
XapaKTepUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCYIIECTBIISETCS 3HAKOMCTBO OOYYaroIIMXCS C
3[IP ¢ MHOXecTBaMH W OCHOBHBIMU OINEpalMsIMU HAaJ MHOKECTBAMH,
paccMaTpUBAIOTCS MPUMEpPHl TMPUMEHEHUS [JIsl pEelIeHus 3ajJad, a TaKke
MCIIOJIb30BAHUS B IPYTHUX MATEMAaTHUECKUX Kypcax U YUeOHBIX MpeMeTax.

OnucanneMecTo y4eOHOro npeamera « BeposiTHOCTB» B y4eOHOM ILIaHe

B 7-9 knaccax uzydaercsi Kypc «BeposiTHOCTh M CTaTUCTHUKA», B KOTOPBI
BXo#sAT pazgensl: «lIpeactaBneHre MAaHHBIX UM ONUCATENIbHAs CTaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKWY; «BBeneHue B Teopuro rpadony.

Ha wm3yuenune maHHoro xkypca oTBOAMT | ydeOHBIM 4yac B HENEII0 B TCUCHHUE
KaXkoro roja o0ydenus, Bcero 102 yueOHbIX Yaca.
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COILEPKAHUE YYEBHOI'O KYPCA «BEPOATHOCTDB U
CTATUCTHUKA»

7 KJIIACC

[IpencraBnenue NaHHBIX B BUEC TaOMuUL, Auarpamm, rpaduxoB. 3arnoiaHEHHE
Ta0IHII, YTEHNE U TTOCTPOCHUE TuarpaMm (CTOJIOUKOBBIX (CTOJIOYATHIX) i KPYTOBBIX).
Urenne rpadmKoB peanqbHBIX MporeccoB. M3BineueHnne nHpopManuym U3 quarpamMmm H
Ta0JINII, UCTIOIH30BAHNE U UHTEPIPETAIINS TAaHHBIX.

OmnucarenpHasi CTAaTUCTUKA: CpenHee apuMeTHdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee W HAMMEHBINIEE 3HAYCHUS HaOOpa YHCIOBBIX JaHHBIX. [IpuMepsr
CIIy4allHOM U3MEHUYUBOCTH.

*CryqaiiHbIN 3KCIIEpUMEHT (OIBIT) W ClaydailHOe coObITHE. BeposTHOCTh u
yacToTa. Pojib ManoBEepOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJE U
B 001ecTBe. MOHETa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH™ .

*I'pad, BepmuHa, pebpo. Crenenp BepmuHbl. Yucino pédbep um cymmapHas
creneHb BepinH. [IpencraBnenue o cBs3HocTu rpada. lemu u muxnsl. [lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OpUeHTHPOBAHHOM Tpade.
Pemienue 3amau ¢ momonisio rpados™.

8 KUIIACC

[IpencraBiaeHue JaHHBIX B BUIE TAOIUL, TUarpaMM, rpauKoB.

MHOX€ECTBO, 3JEMEHT MHOXKECTBA, NOAMHOXecTBO. Omnepamuu  Haj
MHOKECTBaMU: OOBEANMHEHHUE, NIepeceueHne, nonoiHenne. CBOMCTBa onepauuii Haj
MHOKECTBaAMHU: NEPEMECTUTEINIBHOE, COUYeTaTeIbHOE, pacrpenenuTeabHoe,
BKiItoueHus. lcnonb3oBanue rpaduueckoro MpeaCcTaBICHUS MHOXKECTB  JIA
OMKCAaHUS PEATbHBIX MPOLIECCOB U ABJICHUM, TPU PELICHUU 33]1a4.

*3Mepenue paccemBaHus AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YUCIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus’™ .

OneMmeHTapHble CcOObITHS  ciay4yailHoro ombita. CoydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITE C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crnyyaitnbiii BBIOOp. CBsI3b MEKIY MaJIOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiiCTBa J€pEBbEB: EIUHCTBEHHOCTh IyTH, CYIIECTBOBaHUE
BUCSAYEH BEpILIMHBI, CBS3b MEXAY YMCIOM BepUIMH U yucioMm pédep. IlpaBuio
yMHOXeHUs. Penienue 3a1a4 ¢ moMoIpto rpados.

[IpotuBomnonoxueie coObiTus. [uarpamma Oinepa. OObeAuHEHHE U
nepeceueHre  coObiTuii.  HecoBmecTtHble  coObiTus.  DopMyna  CIOXKEHUSA
BEPOSITHOCTEW. YCIIOBHAss BEPOATHOCTh. lIpaBuno ymHOxeHus. HesaBucumble
coObrTus. IlpeacraBnenune sKcriepuMeHTa B BUAE JepeBa. PemieHue 3amad Ha
HaXOX/JEHUE BEPOSITHOCTE C TIOMOIIBIO J€peBa CIIy4ailHOro HSKCIEpUMEHTA,
auarpamm Ditepa*.

4
3nech u ganee * * 0003HaYEHBI TEMBI, U3Y4YCHHE KOTOPBIX MPOBOIUTCS B O3HAKOMHUTEIHHOM IIane. [legaror
CaMOCTOSTENILHO ONpeessieT 00beM U3y4aeMOro MaTepuaa.
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9 KUIIACC

[IpencraBienne JgaHHBIX B BUAE TaONWI, JAdarpaMM, TpaduKoB,
UHTEpIIpeTalus JaHHBIX. YTeHHe M MOCTpoeHHE TabNull, AHarpamm, rpadukoB Mo
pEeaIbHBIM JJAaHHBIM.

[lepectanoBku u Qaxropuan. CoyeTaHuss U YUCIO COUYETaHUU. * TpeyroibHUK
[Tackans™®. Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOWHATOPUKH.

*T'eomeTpuueckasi BepOsTHOCTh. CiydaliHbI BBIOOp TOUKH U3 (GUTYpPHI Ha
IUIOCKOCTHU, U3 OTPE3KA U U3 IyTH OKPYKHOCTU® .

HcnbiTanue. Ycnex u Heygaya. Cepust UCHIbITaHUM 10 niepBoro ycnexa. Cepus
ucnbiTanuii bepuynnu. BepostHocT coObITHH B cepun UCTIBITaHUN bepHyuim.

CnydailHasgs BeIMYMHA W PaCHpEAesieHUE BEpPOSATHOCTEW. MareMarnueckoe
OXKHMJaHWE W gucrepcusd. IIpuMepbl  MaTeMaTHYeCKOro  OXKHJAHHUS — Kak
TEOPETUYECKOTO CPEIHETO0 3HAYEHUs BEJIWYMHBL. MaTeMaThudeckoe OXKWUIAHHUE U
TUCIIEPCHUS CIIy4allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».

[Tonarue o 3akoHe OoJbIIMX yucend. M3MepeHne BepOsITHOCTEH C MOMOIIbIO
qyacToT. Posib 1 3HaUeHHEe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.

IIJTAHAPYEMBIE ITPEIMETHBLIE PE3YJIbTATBI OCBOEHM A
®EJIEPAJILHOM PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTD U
CTATUCTUKA» (ITO TOAAM OBYYEHUA)

[IpenMeTHbIE pe3ybTaThl OCBOCHUS Kypca «BepoATHOCTh U CTaTUCTUKA» B 7—
9 Kkiaccax XxapakTepU3yrOTCs CIEAYIOIUMUA YMEHUSMHU.

7 KIIACC

Yurath uUHPOpMAIMIO, MPEICTAaBICHHYIO B TaliMlax, Ha Jguarpammax;
MPEACTABIATh JIaHHBIE B BUAE TaONMUIl, CTPOUTH JAWArpaMMbl (CTOJIOMKOBBIC
(cTronbuatkie) U KPYroBbI€) IO MACCMBAM 3HAUYEHHU (C MCIIONIB30BAHUEM 3PUTEIBHON
HaIJISIIHOCTH W/WK BepOaIbHOM OMOpHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATh  peajbHbIE  YWCIOBBIE  JIAHHBIE,
MpeICTABICHHbIE B TA0JINIIAX, HA IUarpaMmax, rpapukax.

OpueHTHpOBaTbCS B MOHATUAX M ONEPUPOBATh MMM Ha 0a30BOM YpOBHE:
cpenHee apupMeTruyecKoe, MearaHa, HauOoblllee 1 HAMMEHbIIee 3HAUYEHU S, pa3Max.

NmeTp mpencraBieHWE O CIy4YalHOM MW3MEHYMBOCTH Ha IIPUMEpax LIEH,
(bu3NyeCKUX BEIMYMH, AHTPOIIOMETPUYECKUX JAAaHHBIX; HMETh MPEJICTaBICHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

8 KVIACC

W3Bnekate U mpeoOpa3oBBIBaTH WH(OpPMAIUIO, MPEICTABICHHYIO B BHUIE
Tabnui, auarpamMm, rpaduKoB; MPEACTABIATH JaHHBIC B BHUJE TaOJHUII, JUarpam,
rpaduKoB.
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OmnuceIBaTh MOCIE COBMECTHOTO aHANM3a JAHHbBIE C IIOMOIIBIO CTATUCTHYECKUX
noKa3aTeNeld: CpelIHMX 3HA4eHWd W Mep paccemBaHus (pa3max, IUCTIEPCUS W
CTaHJIapTHOE OTKJIOHCHHE).

HaxoauTh 9acTOTHl YMCIIOBBIX 3HAUYEHUH W YaCTOTHI COOBITHI, B TOM YHUCIIE 110
pe3ynbTaTaM HM3MEpPeHHH W HaOMIoJACHUH (C  HWCHOJB30BaHWEM  3PHUTEIHHOU
HaIJISIAHOCTH W/WUJIU BepOaIbHON OTIOPHI).

HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITHI B OIBITAaX, 3Has BEPOATHOCTH
AIIEMEHTApHBIX COOBITHH, B TOM 4YHCJIE B ONBITaX C PAaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU COOBITUSAMH (C HCIOJB30BAHUEM 3PUTENBHON HATMSAHOCTH W/WIH
BepOATBHOM OMOPHI).

HNmets mpenctaBieHne O TpadUUYECKUX MOJENAX: JEPeBO  CIy4ailHOTO
HKCIIEPUMEHTA, IUarpaMMbl Diliepa, YUCI0Bas mpsimMast.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOKECTBO, MOJMHOKECTBO;
BBITIOJIHSTH OTEpalliy HaJl MHOXKECTBaMU: OOBEIUHEHUE, TIEPECEUCHUE, IOTIOJIHEHNUE;
MEPEUYUCIATh BJEMEHThl MHOXKECTB; TIPUMEHSTh CBOMCTBA MHOXECTB (C
UCIIOJIb30BAaHUEM BU3yaJIbHOW OTIOPHI).

HNmets mpencraBieHue o rpauueckoM Mpe/ICTaBIEHHEe MHOXKECTB M CBA3EH
MEXy HUMH JIJI1 ONTUCAHUS MPOIIECCOB U SIBJICHUH, B TOM YHCJIC MIPU PEIICHUU 3a7a4
U3 JIpYyTruX Y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

N3BnekaTh 1 ipeoOpa3oBeIBaTh HH(POPMAIIKIO, PEICTABICHHYIO B PA3IUYHBIX
MCTOYHMKAX B BUJE TaOJMII, Tuarpamm, rpaduKoB; MPEJICTABISATh JAHHBIE B BHJIEC
Ta0IuIl, TUarpamMm, rpauKoB.

Pemate mnpocreiinime 3agaud OpraHMW30BAHHBIM MEPEOOPOM BAPUAHTOB, a
TaK)Xe C UCIOJIb30BAHNEM KOMOMHATOPHBIX MPABUII U METOJIOB.

WNmerp mpencraBiieHne 00 OMUCATEIbHBIX XapaKTEPUCTUKAX [JIsi MAacCHUBOB
YUCJIOBBIX JJAHHBIX, B TOM YHMCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

HaxonuTh 4acTOTHl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHUCJE MOJIb3YSCh
pe3ynbTaTaMu NPOBEAEHHBIX U3MEPEHHU U HAOMIOACHUH (C OMOPOM Ha CIIPABOYHYIO
nH(popMaIuio).

Haxonuth BEpOSATHOCTH CIy4alHBIX COOBITUH B W3YYEHHBIX OIBITaX, B TOM
YHUCJIE B OMNBITaX C PABHOBO3MOXXHBIMH DJIEMEHTAPHBIMH COOBITHSIMH, B CEPHIX
WCHBITAaHUMN JI0 TIEPBOTO yCIIEXa, B CEPUIX UCIIBITAaHUN bepHyIuun.

NmeTp mnpencraBiieHWE O CIy4alHOW BEJIMYMHE M O PACOPENCIICHHUU
BEPOSITHOCTEM.

NMerh mpenctaBieHWE O 3aKOHE OOJBIIMX YHCENT KAaK O TMPOSIBICHUU
3aKOHOMEPHOCTH B CIy4alHOM M3MEHYMBOCTH M O POJI 3aKOHA OOJIBLIMX YHUCEN B
MPUPOJE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

TemaTuyeckoe TUTAHMPOBAHWE W KOJUYECTBE YacOB, OTBOJUMBIX Ha OCBOEHHE KaXKJOM TeMbl Y4eOHOro mnpeaMera
«Marematuka» deaepaqbHON aJanTUPOBAHHONW OCHOBHOM 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO OOIIETO 0Opa3oBaHMS

06yqa10mec;1 C Saﬂep)I(KOfI IICUXNYCCKOI'0 Pa3BUTHA, B LCJIOM COBIIAJAaOT C COOTBCTCTBYIOIIUM pPa3aciioM @ez[epaJIBHoﬁ

paboueit mporpaMmbl yuyeOHOro npeamera «MaTematrkay o0pa3oBaTeNbHON MPOTpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUS.
[Tpu s3ToM Opranuszaius BIpaBe cama BHOCUTh U3MEHEHHs B COZAEpKaHUE U pachpeliesieHue yueOHOro mMaTepualia mo rojgam
oOy4eHHsi, B TMOCIEAOBATEIIbHOCTh M3YyUYCHHUS TEM W KOJWYECTBO YacOB HA OCBOCHUE KaXKJIOW TEMBI, OIpe/eiIcHHe

OpraHu3aliMOHHBIX (1)0pM 06y‘IeHI/ISI u 1.1. OO0OCHOBAaHHOCTH JaHHBIX U3MEHECHUM OIIpCACIIACTCA BI)I6paHHBIM 06p330BaT€HBHOI>'I

opranuzanueit Y MK, nHIuBUIYyanbHBIMHU IICUXO()HU3NYECKUMH OCOOEHHOCTAMHM KOHKpPETHBIX oOydaromuxcs ¢ 311P, crenenbro
YCBOEHHOCTH WMHU YYEOHBIX TE€M, PEKOMEHJALMSIMHU IO OTOOpY M ajanTalud Y4yeOHOro Marepuaia I0 MaTeMaTHKeE,
IIpEACTAaBICHHBIMY B [ [0SICHUTENIBHON 3aITUCKE.

5 kimace (He menee 170 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
HaTtypaabHbie Jecatnynas cucrema cuucieHus. Psp HaTypanbHbIX uncen. |Uurarhb, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIE 4YHUCIA,
umciaa. leiicrBust ¢ |Hatypanbnbii psg. Yucno 0. HarypanbHble uyncia Ha|y4acTBOBAaTH B OOCY:KIEHHMH CIIOCOO0B YIOPSIOYMBAHMS
HATYpPaJbHbIMH KOOp-IWHATHOU MPAMOM. CpaBHeHnue, OKpYIJICHHUE | UnCe.
Y CIAMH HaTypaJIbHBIX YUCEIL. HN300paxkaTh KOOPAMHATHYIO IPAMYIO, OTMeYaThb YKCIIA

(43 u)

Apudmernueckue AEHCTBHS C HATypaJbHBIMH  UYHCIAMH.
CpolicTBa HyJsI IpPHU CIOXKEHMM M -yMHOXXEHHMH, CBOMICTBa
€AMHUIBl  Ipu  yMHOXeHuu.  [lepemecturensHOoe W
COUETaTEIbHOE  CBOWCTBA  CIIOKEHUS U YMHOXKEHHS,

* pacIIpe IeITHTEIBHOE CBOMCTBO YMHOKEHHS* *.

TOYKAMU Ha KOOPAMHATHOM NPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBolicTBa HaTypaibHOTO psiga, uncen 0 u 1 npu
CJI0KEHUU U YMHOXXEHHUH.

Hcnoab3oBaTh NpPaBHJIO0 OKPYIVIEHHS HAaTypaJbHBIX YHCEI
IPH HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




*JlenuTenn W KpaTHbIE® UuUCla, PA3JIOKEHHWE YHUCIIA Ha
MHOkuTenu. Jlenenue c ocrarkoM. IIpocTeie m cocTaBHBIE
yucna. *[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

UucnoBble BbIpaXeHUs ; TOPSAOK JEHCTBUH.

Pemienue TeKCTOBBIX 3a/1a4 Ha BCe apu(METHUECKUE IEHCTBHS,
HAa JIBIJKCHUE U ITOKYIIKH.

BeinoHaTs apudmernyeckue AeHCTBHA C HATypalbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YHUCIOBBIX BBIPAXKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHH, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHI0 (OCHOBAaHUE, I10Ka3aTelb),
BBIYHC/ISITh 3HAYEHUsl CTENeHeil mnpu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbInoTHATL, NPUKUAKY M OIEHKY 3HAYCHUM YHCIOBBIX
BBIPDAKCHU, MpeAIaratb U NPUMEHATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh 0OpU  BBIYUCICHUSAX MepPeMeCTUTEIbHOE M
couerarejibHOe CBOMCTBAa CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneanTeabHOe CBOICTBO YMHOKEHUS™ ;
dbopmynHpoBaTh U TNPUMEHATH IMpaBUiIa MPeodpa3oOBaAHHA
YHMCJI0BBIX BbIPa:KeHUil Ha OCHOBeE CBOIICTB
apupmMeTnvecKuX JIelicTBHIi NP  HeOOXOAMMOCTH C
HAINPaBJAIOLIECH IOMOIIbIO.

®opmMyaupoBaTh oONpeneJeHHsl JEIUTeNs M KpaTHoro (c
ONOpOM Ha aJIropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIEC YMCIIa; PACMO3HABATH IIPOCTBIE U COCTABHBIC YMCIIA;
(hopMyJIMPOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aNropuTM MpaBWia); MPHUMEHSTH
AJITOPUTM  PA3JIOKEHUS] YHCIa Ha MPOCTble MHOXHUTEIH;
HAXOHUTh OCTaTKU OT JIEJICHUS U HEMOJIHOE YaCTHOE.
Pacno3nHaBaTh WCTUHHBIE U JIOKHBIE BBICKAa3bIBAaHUS O
HATypaJIbHBIX yuciax, NPUBOAUTH NpuMepbI U
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPHULAHUSA
BBICKA3bIBAaHUI O CBOMCTBaX HaTypalbHBIX YUCEN C OMOPOW Ha
obpaszerr.

Pemiarp TEKCTOBBIE 3aMaud  apUPMETHUYECKHM CIIOCOOOM,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpeMsi, PacCTOSHUE; I1I€Ha, KOJIUYECTBO, CTOMMOCTh U JIp.) TPHU
HEO0OXOJIMMOCTH C MCIOJIB30BaHUEM CIIPABOYHON WH(OPMAIIUU:
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aHAJIM3HPOBATH TEKCT 33Jaul, nepedopMyIMpoBaTh YCIOBHUE,
U3BJIEKATH HEOOXOoAUMBbIe JTaHHBIC, yCTaHABJIUBATH
3aBUCUMOCTH MEXJy BEJIMYMHAMU IIpU HEOOXOIUMOCTH C
HAalpaBJIIOIIEH TOMOLIBIO.

MoaenupoBaTh X0J PELICHUS 33Ja4d C IOMOIIBIO PUCYHKa,
CXEMBI, TAOIUIIBI.

I[IpuBoauTs, pa3dupaTh pa3IUyYHbIC
peleHni  TeKCTOBBIX  3anad  (1pH

HAIpPaBJIAIOIIEH TOMOIIBIO).

C nomompbi0 meJarora OLEHUMBATh IOJYYEHHBIH PE3yJIbTAaT,
OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  INpOBEPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUTDH OLINOKH.

*Pemars 3a7a4yu ¢ MOMOIILIO Mepefopa BceX BO3MOKHBIX
BAPHAHTOB™ .

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

pelIeHUs, 3alucH
HEOOXOOUMOCTA €

Harasanas
reomerpus. JIuHuun

Ha MJIOCKOCTH
(12 1)

Touka, npsimasi, oTpe3ok, Jyyd. Jlomanas. VM3mepenue IJuHBI
OTpe3Ka, METPUYECKHE  EOUHHUIBl U3MEPEHHUS  JJIMHBL
OKpyXHOCTb U KPYT.

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

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYyNOW M Pa3BEPHYTBIA YIJIBL

[IpaxTuueckas padora «IlocTtpoenue yriosy.

Pacno3HaBarb Ha 4eprekax, pPHUCYHKaX, ONHUCHIBATD,
UCIOJb3Yysl TEPMUHOJIOTHIO, M M300paskaTb C IIOMOIIBIO
YepTEKHBIX ~ MHCTPYMEHTOB  (IpM  HEOOXOAMMOCTH IO
BU3YyaJbHOW OIOpE): TOUYKY, MPSIMYIO, OTPE30K, JIyd, Yrodi,
JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOIMTH NMPUMeEPBI OOBEKTOB PEAIBHOIO
MHUpa, UMEIoUMX (opMy H3YyYEHHBIX (UTYp, OIeHHBATH MX
JIMHEWHBIE Pa3MEPBI.

Hcnonb3oBaTh JMHENKY U TPAHCIIOPTHP KaK MHCTPYMEHTHI AJIS
IIOCTPOEHMSI U U3MEPEHMSI: U3MEPATDH JJIMHY OTPE3Ka, BEJIUUHHY
yINIa; CTPOMTb OTPE30K 3aJaHHOW JUIMHBI, YTOJI, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LUPKYJIEM paBHbIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajuyca.

N306paxkars KoH(Urypanuu reoMeTpuueckux ¢uryp wu3
OTPE3KOB, OKPYKHOCTEM, HMX 4YacTed Ha HEIMHOBAHHOM U
KJIeTyaTol Oymare; mpeajaratb, ONMMCHIBATH M 00CY:KIATh
Croco0bl, AJrOPUTMbI IIOCTPOCHMS IIOCIE COBMECTHOI'O




aHaIM3a.

Pacno3naBath u M300paxkaTh Ha HETMHOBAHHON U KJI€TYATOU
Oymare TpsAMO, OCTpBIH, Tymo#, pa3BEPHYTHIA  YIJIbI;
CPaBHMBATh YIJIbI.

BoruncasTh JUIMHBI OTPE3KOB, IOMAHBIX.

IlonumaTe ¥ HCHOJB30BATH NPH  PeELIEHUM 32424
3aBHCHUMOCTH MEXY €IMHULAMU METPUUYECKON CHUCTEMBI MED;
3HAKOMHUTbCH C HEMETPUUYECKUMH CUCTEMaMU MED; BbIPAXKATh

JUIMHY B Pa3JMYHBIX  €QUHUIAX  M3MEpPEHUus  Mpu
HEO0OXOIMMOCTH C OMOPOil Ha CIIPaBOYHYIO UH(POPMAIIHIO.
HccnegoBary  Gurypsl ©  KOH(HUTypamuu,  HCIONB3YS
1u(pOBBIE PECYPCHI.

OO0LIKHOBEHHBIE
npoou
(48 u)

HpoOb. IlpaBunpHble M HenpaBwibHbIE JApoOu. OcHOBHOE
cBOicTBO Apodu. CpaBHEHHUE IpOOEH.

CrnosxeHue 1 BelYUTaHHE OOBIKHOBEHHBIX ApoOel. CmelanHas
IpoOb. VYMHOXEHHE U JeJeHHe OOBIKHOBEHHBIX JpO0Oeii;
B3aUMHO-O0paTHBIE IPOOH.

Pemienue TeKCTOBBIX 3amay, coiepkamux Jpodu. OCHOBHBIE
3a/1a4u Ha JApoOH.

ITpumeHeHne OYKB Ul 3alIMCU MaTEMaTUYECKUX BBIPAKEHUH U
MPEIIOKEHU .

MopaenupoBath B Trpaduyeckoi, mnpeaMeTHol dopme,
MIOMOILIbI0 KOMIIBIOTEpA TOHSATUS U CBOMCTBA, CBSI3AHHBIE C
OOBIKHOBEHHOM JAPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
npeaiarath U 00Cy:KIaTh COCOOBI YIIOPSIOUUBAHUS IpOOEii.
H3o6paxkare  OOBIKHOBEHHBIE  JpoOM  TOYKAMH  Ha
KOOPIMHATHOM  NIPSIMOM;  HMCNOJIb30BaTh  KOOPJIWHATHYIO
MPSIMYIO TSI CPaBHEHUS IpOOeit.

®opMyJIMpOBaTh, 3aNIUCHIBATH € MOMOIILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOW JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM M * COKpaIeHus
Ipobeil u mpuBeAeHHs JApoOM K HOBOMY 3HAMEHATENI0 B
MPOCTEHIINX CITydasx™.

IpencraBasary 10 00pa3lly cCMelIaHHY JApoOb B BHJE
HENpPaBWJIBHOM W  BBIIEHATH LENyH 4YacTh YUCia U3
HEMpPaBUIBHOM Jpodu.

BoinoHATL apudgMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
OpoOsSMU B TPOCTHIX CIyYasx; TPHMEHSTh CBOWCTBA
apru(pMETHIECKUX JNENCTBUI JUTS paoOHAIN3AIA
BBIYMCIICHUM.
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BbInoHATL NPUKHMIKY UM OLEHKY DPE3yJbTaTa BBIYMCICHUN;
npeaaraTb ¥ NPUMEHSITh NPUEMBI TPOBEPKH BHIYMCICHUM.
IIpoBoauTh HCC/IEIOBAHUS CBOWCTB JpOoOE€i, Omupasch Ha
YHCJIOBbIE OJKCHEPUMEHTHl (B TOM 4YHCIE€ C IOMOIIbIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTHUHHBIC U JIOKHBIE BbICKa3bIBaHUS O APOOSIX,
NPUBOIAUTH NPUMeEPbI U KOHTPIIPUMEPHI.

Pematp mnpocTeiimive TEKCTOBBIE 3a/layd, COJEpKallue
IpoOHBIE TaHHbIE, U 33Ja4l HAa *HaXOXKIACHUE YacTH LIEJIOro U
LIEJIOTO II0 €r0 YaCTH; BISABJSATH UX CXOACTBA M Pa3auyuus’™.
MoaenupoBaTh XOJ PELICHUS 33aJaud C IOMOIBI0 PUCYHKa,
CXEMBblI, TaOJIHIIBI.

IIpuBoanTh, pa3dMpatrh, OLEHMBATH pPA3IMYHBIC DPEIICHUS,
3aliCH PEIIeHUH TEKCTOBBIX 3a7ad MpPH HEOOXOAUMOCTH C
HaIIPaBJIAOIIEH TOMOILBIO.

C noMombI0 MeAarora ONEHUBATH IOJTYUYCHHBIN PE3yJbTarT,

OCYLIEeCTBJSATHL  CAMOKOHTPOJIb,  IMpOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTDH OLINOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

Harnasinaas MHOroyrojabHUKH. YeTpIpEXYTroJIbHUK, IPsIMOYIOJIbHUK, | Pacnio3HaBaTh, u300pamxarb, C IOMOIUBI  YEPTEKHBIX

reoMeTpus. KBajpar. MHCTPYMEHTOB M OT pYyKH, MOJEIUpPOBaTh U3 OyMmaru

MHOroyroJbHUKH TpeyrobHuK. MHOT'OYT'OJIbHUKH.

(10 4.) [Tnomans ¥ mepuMeTp MPSIMOYTOJIbHUKA U MHOTOYTOJHLHHKOB, I[IpuBoauTh MpUMepbl 0OHEKTOB PEATBHOTO MUpPA, UMEIOIINX
COCTABNIEHHBIX M3 NpPAMOYOIbHHMKOB, €AMHUIBI H3Mepems|POPMY — MHOTOYTONBHHK, NpAMOYro/ibHIKa,  KBaJ/pata,
roman. [lepuMeTp MHOTOYTONBHIKA. TPEyroibHUKA, OIEeHUBATH UX JIMHEIHbIE Pa3MephbI.

BblunciasTs: TNEpPUMETP TPEYroJbHUKA, MPSMOYTOJIBHHKA,

MHOTOYTI'OJIbHUKA; IUIOIAAb MPSIMOYroJIbHHKA, KBajpara (IpH
HEOOXO/IMMOCTH C OTOPOM Ha allTOPUTM YUEeOHBIX JeHCTBUI).
HN3o00paxars OCTpPOYTOJIbHBIE, PSIMOYTOJIbHBIE u
TYNOYTOJIBHBIE TPEYTOJbHUKH.

CTpourthb Ha KjeryaToil Oymare KBajaparT M MPSIMOYTOJIBHHK C
3aJJaHHBIMU JUIMHAMU CTOPOH.
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HccaenoBars cBoiicTBa NPSMOYTOJbHUKA, KBajapara IYTEM
HKCIIEPUMEHTa, HAONIOICHUS, W3MEPEHHUS, MOJCINPOBAHMUS;
CpaBHMBATh CBOMCTBA KBaJpaTa U NPSIMOYTOJIbHUKA.
Pacno3naBaTb WCTUHHBIE U JIOXKHBIE BBICKAa3bIBaHUS O
MHOI'OYTOJIbHUKaX, MPUBOJAUTH MPUMePbl U KOHTPIIPUMEPHI.
HccaenoBarb 3aBHCHUMOCTSD IIJIOLIAAU KBAApaTa OT JAJIUHBI €r0
CTOPOHBI.

Hcnoab30BaTh ¢BOMCTBA KBAIPATHON CETKU ISl IOCTPOEHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJILHMK  Ha  KBaJparhl,
TPEYrOJIbHUKH; COCTABJSATH (GUIYpHl M3 KBaJApaTOB U
IPSIMOYTOJIBHUKOB M HAaXOAWTh HX IUIOLIAa/b, pa30UBaTh
¢burypsl Ha TOPSIMOYTOJBHUKH M KBaJpaThl M HAaXOIUTh HX
wioniaib (Ipyu HeoOXOJUMOCTH C HANIPABJISIFOIIEH [TOMOIIBIO).
BeipakaTh BeIMUYMHY IUIOWAAM B PA3JIMYHBIX €IMHUIIAX
U3MEPEHHUS METPUYECKOM CHCTEMBI MeEp, HMCIO0JIb30BaTh
3aBHCHMOCTH MEXJYy METPUUYECKUMH €AMHUIAMU H3MEpPEHUs
iouiaad Npu HEOOXOAMMOCTH C ONOPOM Ha CHPABOYHYIO
nHpopManuo.

3HAKOMHUTBLCSI ¢ TpPUMepPaMH TPUMEHEHHs IUIONAAU H
nepuMeTpa B NMPAKTUYECKUX CHUTyauusx. Pemarh 3agadym u3
peasibHOM KU3HHU, P HEOOXOJAUMOCTH C OIOPOI Ha alrOPUTM
[IpaBuia, 00CyKIaTh Pa3jJMYHbIe ClIOCO0OBI PELIECHU 3a1ay.

lecaTuuHbBIE
npoou
(38 u)

Hecstuunas 3anuch npodeii. CpaBHEHUE AECITUUHBIX APOOCH.

JleiicTBusl ¢ necATUYHBIMU ApoOsiMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TekcTOBBIX 3amad, coaepkamux Apodu. OCHOBHBIE
3a/1auu Ha ApoOH.

IIpencraBasaTh JECATUUHYIO Ipo0Ob B BUAE OOBIKHOBEHHOM,
YUTATh W 3alHMChIBATh, CPAaBHUBATH JIECATHYHBIE ApoOH,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSAOYUBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOUW TOYKAMHU Ha KOOPAMHATHOMN
IPSAMOM.

BbISIBAATH CXOACTBA M Pa3jM4us IPaBUI apU(PMETHUECKUX
JNEUCTBUI C HaTypaldbHBIMH YHCIAMHU U JIECATUYHBIMU
Jpo0OsIMU, TTOCJIE COBMECTHOTO aHAJIM3a.

BoinoHATh apudMeTndyeckue JEHCTBHS C JECATUYHBIMU
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Ipo0sSMHU; BBIMOJHATH, NPHKUAKY W OIEHKY pe3yjbTara
BBIYMCIICHHI.

I[pumensite cBoOiicTBA apUPMETUUECKUX ACUCTBUHA LIS
panMoOHaNN3alN BBIYUCICHUI.

I[puMeHsITH PABUJIO OKPYIJIEHUS JECATUYHBIX IPOOCi, mpu
HEO0OXOIMMOCTH C BU3YaJIbHOI OMOPOiA.

IIpoBoauTh MCCJIEAOBAHUS CBOWCTB JECATUYHBIX Ipo0ei,
OMHPasCh Ha YHUCIIOBbIE OHKCIEPUMEHTHI (B TOM YHCIE C
MOMOIIIbIO0 KOMITBIOTEPA).

Pacmo3HaBaTh UCTHUHHBIC U JIOKHBIE BBICKA3bIBaHUS O APOOSIX,

IPUBOJAUTD NMPpUMEPLI u KOHTPHPHUMCEPHI, CTPpOUTH
BBICKA3bIBAHUA U OTPHULAHUA BBICKA3bIBaHUH.
Pemathb HpOCTefIIHHe TCKCTOBBIC 3ada4v, COACpKaAIIUC

JpoOHBIE JaHHbIE, U Ha *HAXOXXAECHUE YACTU LEJIOT0 U LEJIOT0
II0 €r0 YacTU* ; BBIABJIATH UX CXOJCTBA M Pa3INYusl.
MopaenupoBaTth X0 PELICHUS 33aJa4d C IOMOIIBIO PUCYHKa,
cxembl, Tabnuupl. Pa3douparh pa3iuuHble PELICHMs, 3allUCU
peLIeHUH TeKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHCIIAMU B pEaIbHBIX KM3HEHHbBIX
CUTYaLUsIX.

C noMombI0 MeAarora OLMEHUBATH IOTYYCHHBIM PE3yJbTarT,
OCYLIECTBJSATHL  CAaMOKOHTPOJb,  IPOBEPSAsl  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOUTh OLINOKH.

3HAKOMHUTHCS ¢ HCTOPHEH Pa3BUTHSI apU(PMETUKU

Harasianas
reoMeTpus.
Tesna u purypsi
B IPOCTPAHCTBE
(9 9)

*Muororpannuku. M300paxeHne MHOrorpaHHUKoOB. Mojenu
IIPOCTPAHCTBEHHBIX TEIL.

[IpssmoyronbHbIi mapamnenenunesn, kyo. Pa3Béprku kyba u
napaJulesenuresa.
O0BEM Ky0Oa, IPSIMOYTOJIBHOTO Mapajuieenumnena™.

Pacno3naBaTh Ha 4YepTexkax, PUCYHKAX, B OKpY:KaloleM
MHpe IIPSIMOYTOJIbHBIN Mapasuienenumnes, Kyo, MHOTOIpaHHHKH,
ONMMCHIBATb, HCHOJb3ysl TEPMHHOJIOTHI0, OLEHMBATH
JMHEWHBIE pa3MepBhI.

IpuBoauTL MpUMeEpPbI 0OBEKTOB PEATHHOTO MHPA, UMEIOIINX
¢bopMy MHOTOrpaHHUKa, MPSIMOYTOJILHOTO MapaiieNenuresa,
KyoOa.

H300pazkarh KyO Ha KiIeT4aToil Gymare.
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HccaenoBarh cBoOiicTBa KyOa, PSIMOYTOJIBHOTO
napauielienure[a, MHOTOTPAHHUKOB, MCIIONB3YSl MOJICNU TIPH
HEOO0XOAMMOCTH C HAIPABJIAIONIEH TOMOIIBIO.

Pacno3snaBath,  pa3BEPTKM KyO0a M Iapajuiesenuiesna.
MoneaupoBath Ky0 ¥ napajienenune] u3 Oymaru U npodnx
MaTepHaloB, 0 00pasily.

Haxoauth u3MepeHMs, BBIYMCASATH IUIOIAJb IIOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO Mapaliesienuea ¢ Oropor Ha
AITOPUTM YYeOHBIX JICHCTBHIA; WMCCIeI0BATH 3aBHCHMOCTH
00Béma Ky0a oT JUIMHEI ero pedpa.

Ha6monaTs M NpPOBOAMTH AHAJOTMH MEXIY IOHATUAMU
TUIONIAIM ¥ 00BEMA, IEPUMETPA U TUIONIA A TIOBEPXHOCTH.
Pacno3sHaBaTh WCTHHHBIE W JIO)KHBIC BBICKA3bIBAHUSA O
MHOIOTPaHHUKAX, NMPHBOJAUTH NPHMeEPBI U KOHTPIPUMEPHI.
PemaTtp 3a1a4uu U3 peasbHOMN KU3HH.

IMoBTOpEHUE
1 00001IeHNEe
(10 4.)

[ToBTOpEeHHE OCHOBHBIX TMOHITHN W METOIOB Kypca 5 Kjacca,
000011IeHNE 3HAHUH.

BeruucasaTe 3HAYECHUS BBIPAXKECHHUI, coJIepKaIInX
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JIE€CATUYHBIE JIpoOH,
BBIMIOJHATh MPeo0pa3oBaHUs 4YHMCENT MPU HEOOXOIUMOCTU C
HaITpaBJIAOIIEH TOMOIIBIO.

BbiOupars  cmocod  CpaBHEHUs  4MCEll,  BBIYMCIICHUH,
NPUMEHSATh CBOMCTBA apu(MeTHUYEeCKUX JCHCTBUIM U1
palMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMOIIPOBEPKY PE3yJIbTaTa BHIYMCICHUH.

Pemath mnpocreiilime 3aqaudM U3 PEAIBHOW  JKU3HH,
NPUMEHATh MaTeMAaTHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiare mpocreiiume 3agauM
CPaBHMBATbh  CIOCOOBbI  pEILIECHUS
PalMOHAJBLHBIN CIOC00.

Pa3HbIMH
3aj1aum,

crnocodamm,
BbIOMpAaTh
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6 xknacc (He menee 170 u)

Ha3zBanmue
pasneia (TemMbl)
Kypca (4uciao
4acoB)

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00y4a0IIMXCH

HarypaibHble
yucaa

(30 1)

Apudmernueckue JeicTBUS c MHOT'03HaYHbIMU
HaTypaJbHbIMM 4YHCIaMU. UMCIOBBIE BBIpaKEHUS, HOPSI0K
JeICTBUH, NCIOJB30BaHuE CKOOOK. OKpYyriaeHHe HaTypaJIbHbIX
YHCell.

Jlenutenu v KpaTHblE Yncia; *HauOOIbIIUN OOIIUI AETUTENb
Y HauMeEHbIIIee 00111ee KpaTHoe™ .

PaznoxeHue uucia Ha MPOCTbIE MHOXKHUTENIH. JlenuMocThb
CYMMBI U IIpou3BeieHUs. [leieHne ¢ OCTaTKOM.
Pemienue TekcTOBBIX 3ajay.

BopinosaHaTs apudpmernueckue aeiicTBUS C MHOTO3HAYHBIMU
HAaTypaJbHBIMU 4YHUCJIaMH, HAXOAMTh 3HAYEHHsI YHCIOBBIX
BBIPQXEHHUH CO CKOOKaMH 1 6e3 CKOOOK; BLIYMC/ISATH 3HAYEHHUS
BBIPKEHHM, COJEPKAIIUX CTETICHH.

BbINOJHATL NPUKUAKY W OLEHKY 3HAUYEHUN YHUCIIOBBIX
BBIPAKECHUH, IPUMEHATh NPUEMBbI IPOBEPKH PE3YJIbTATA.
Hcnonb30BaTh mNOpHU BBIUUCICHUSAX MNepeMecTHTEbHOEe H
coyeTaTrebHOE CBOWCTBA CJIOKEHMS] W YMHOYKEHWUs,
* pacnpeejinTe/;ibHOe CBOWCTBO YMHOKe€HHSI OTHOCHTEIbHO
CJI0KeHUS* , CBOICTBA apu(pMeTHYECKHX 1elCTBHI.
HccnenoBarth  4YUCIOBBIE  3aKOHOMEPHOCTH,  IPOBOIUTH
YHUCJIOBBIC IKCIIEPUMEHTHI.

®opmyMpoBaTh ONpedeJieHus JCIUTENs U KpPaTHOro,
HAuOOJBIIEro OOINEro JENMTEIs M HaUMEHBIIETO OO0IIEro
KpaTHOIO, MPOCTOr0 M COCTABHOI'O YHCEN; HCIOIb30BATH 3TH
MOHSTHS TIPU PELIEHUH 3a]1a4 (IIPU HEOOXOAUMOCTH € OTOPO Ha
QJITOPUTM TIPaBUIIA).

I[IpuMeHSITH ANTOPUTMBI BBIYHMCICHUS HaWOOJBIIET0 OOILIETo
JNENUTeNs] YW HaWMEHBIIEro OOIIero KPaTHOTO [BYX YHCEI,
QITOPUTM PA3JIOKEHUS YHCIIa Ha TPOCTHIE MHOKUTEIH.
HccaenoBath cBoiicTBa JCIMMOCTH CyMMBI U IPOM3BEJICHUS
YHCeJI ¢ ONTOPOl Ha BOITPOCHBIH TJIaH.

IIpuBoauTH, NpHUMeEPbI 4YHCEN C 3aJaHHBIMH CBOWCTBAMH,
pacno3HaBaTh BepHble W HeBepHbIe YTBEPXKICHUA O
CBOMCTBAaX 4YHUCEN, ONPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MTOMOIIIBIO KOHTPIIPUMEPOB.
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KoHcTpyupoBare  MaTeMaTH4YecKHe  NpPeNJIOKEHUSs  C
HOMOILBIO CBSI30K «H», «UJIN», «ECIH..., TO...» 10 00pas3iy.
PemaTh TEKCTOBBIE 3a/1a4y, BKIFOYAIOLIUE TOHATUS IEIUMOCTH,
apu(METUYECKUM CIIOCOOOM, HCIOJIb30BaTh Iiepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN ILIAH.
MogpgeanpoBaTh X0 pEUICHUSA 3aJayd C IOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.

[TpuBoauTh, pa3buparh, OLEHHBATh pa3jHYHbIE pPelIeHUsl,
3alMCU  PelleHHil TeKCTOBbIX 3aJa4 C HalpaBJAIOIIEH
IIOMOUIBIO.

Kputnuecku oneHuBaTh MOJYyYeHHBIH pe3yJbTaT, HAXOAUTh
OIMOKH, OCYHIECTBJATH CAMOKOHTPOJIb, NPOBEPsisi OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasanas
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(74)

*Tlepnenauxynspuble npsamele. [lapannenbHbie npsMblie®.

PaccrossHne mexnay ABymMs TOYKaMH, OT TOYKHM JO IPSIMOH,

JUIMHA ITyTHU Ha KBaJIPaTHOM CeTKe.
*IIpuMepsl IPSIMBIX B IPOCTPAHCTBE™ .

Pacno3naBarph Ha uepTexax, PUCYHKax Cclydald B3aMMHOI'O
pAaCIIOIOKEHNS IBYX NPAMBIX.

HN300paxath ¢ NOMOWBI0 YePTEXKHBIX HMHCTPYMEHTOB
KJIETYaTOl Oymare JBe TIepeceKaroIuecs TMpsiMbie, JBE
napajuieNbHbIe MPSMBIEC, CTPOUTH MPSIMYIO, IEPICHIUKYIAPHYIO
JAHHOM.

IIpuBoauTs npuMepbI napajuieIbHOCTH u
MEPHEHIUKYIAPHOCTH NPSIMEIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYISAPHBIE U
napajuiejabHble  CTOpOHBI. M300paxkaTb MHOTOYTOJIBHUKH C
napajuieNbHBIMU, IEPIICHIUKYISIPHBIMUA CTOPOHAMH T10 00pas3iry.
HaxoauTh paccTosHWE MEXAY JIBYMS TOYKAMH, OT TOYKH 10
OpsIMOM, JUIMHY NYTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI IIU(GPOBBIE PECYPCHI.

Apoon
(32 4)

OObIkHOBEHHast  ApoOb, OCHOBHOE  CBOWMCTBO  Jpo0OH,

cokparierue apobeit. CpaBHEHHUE U YIIOPSTIOYUBAHHUE IPOOEH.
JlecsTuunbie poOH U METpUUYECKasi CUCTEMA Mep.

Apudpmernueckue  AeMcTBUST ¢ OOBIKHOBEHHBIMHU

u

CpaBHMBaTh M YNOPSIIOYMBATH JIpOOH, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHBIE APOOM B BHJE OOBIKHOBEHHBIX
Ipobeil 1 OOBIKHOBEHHBIE B BHUJIE JECATUYHBIX, HCMOJIb30BATH
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JECATHYHBIMH TPOOSMHU.

OtHomenue. JlemeHne B JaHHOM OTHOIICHHMH. *Macmrad*,
IIPOITOPIIHSL.

[TonsiTe mporeHTa. BerymcieHne mporeHTa OT BEIUYHHBI U
BEJIMYMHBI 110 €€ MPOLICHTY.

Pemienne TeKCTOBBIX 3a/1a4, COACPIKALIMX APOOH U MPOIICHTHI.
[Tpaktuyeckas padora «OTHOLICHUE AJTUHBI OKPYXHOCTH K €€
JUaMETPY».

IKBUBAJEHTHbIE TPEICTABJIEHHsT IPOOHBIX YHUCET MpU HX
CpPaBHEHHMM, TIpU BBIYUCICHUAX (IpU HEOOXOAMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Hcnoab3oBaTh JECATHYHBIE [JpoOM Mpu  IpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOM CUCTEME MED.

BoinoaHaTs apudmernyeckue aecTBHSI ¢ OOBIKHOBEHHBIMU
U JIECATHYHBIMU JIPOOSIMH.

BbrunciasTs 3Ha4YeHUs BBIpa)KEHUH, COJIepIKaIINX
OOBIKHOBEHHBIE M JECATUYHbIE  JIpoOM,  BBIOJHSATH
npeoOpa3oBaHusi poOeld, BBHIOHPATH CHOCO0, NPUMEHATH
cBoiicTBa apuMETUYECKUX JCUCTBUU IS palMOHAIM3AIUN
BBIYMCIICHHI.

CocTaBjsiTh OTHOUICHHS M TPONOPIMH, HAXOJAMTH OTHOIICHUE
BEJINYMH, JIEJIUTh BEJIMUYMHY B JAaHHOM OTHOLLICHUM.

HaxoauTh 3KCHePUMEHTAJILHBIM IYTEM OTHOLICHUE JJIMHBI
OKpy)XHOCTH K €€ juaMmerpy (mpd HEOOXOAMMOCTH C
HAIPAaBJIAIOIIEH TOMOIIBIO).

Haxonuth MacmTal IulaHa, KapThl U BBIUUCIATH PACCTOSHUSA,
HCIOJIb3YS MacIlTad ¢ OMOpoH Ha aJITOPUTM Y4E€OHBIX AEHCTBUM.
OOBSACHATH, UTO TaKOE MPOLEHT, YHOTPeOIsITh 000POTHl pPeUH
CO CJIOBOM «IIPOLIEHT». BbIpa:kaTh NpPOLEHTBI B Jpo0SIX U
JpoOu B MPOLIEHTaX, OTHOIIEHUE JIBYX BEJIMYMH B IPOILICHTAX.
BbIYHCasITh IPOLEHT OT YKCIIA M YUCIIO IO €r0 MPOLIEHTY.
Oxpyrasite JApoOM U TPOLEHTHl, HAXOAUTh MPHOIMKEHUS
qucesl MpH HEOOXOJUMOCTH C MCIOJIb30BAaHUEM BU3YaJIbHOMN
OTIOPBI.

Pemath 3agayM  Ha YacTH, IMPOLIEHTHI, NPONOPLUHU, HA
HaXO0XXJIeHHE ApoOH (IIPOIIEHTA) OT BEIMYUHBI M BETMUUHBI TI0 €€
npobu (TporeHTty), apoOu (TPOIeHTa), KOTOPBIM COCTaBIISET
ogHa BenuuumHa oT  apyroi. IIpmBoauTh, pa3dupars,
OIlEHUBATH PA3JIMYHbIC PEIIEHUS, 3allUCU PEIIEHUN TEeKCTOBBIX
3ajJ]a4y Mpu HEOOXOJUMOCTH C HAIIPABIISAIOUIEH MOMOIIBIO.
N3Baekarp uHpopmamuo 43 TAONMHIl U JUarpamm,
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UHTEPIPETUPOBATH TaOJIMYHBIC JIaHHBIE, OIIpENEIATh
HauOoJIblIIee M HAMMEHbIIIEE U3 IPECTABICHHbIX JaHHBIX.

Harasnnas
reoMeTpus.
Cummerpus
(6 9)

*QOceBas cummMmeTpus. LleHTpaiibHas cuMMeTpusL.

[TocTpoenne cuMMeTpUYHBIX PUTYD.
CumMMeTpHs B IPOCTPAHCTBE™ .

Pacno3HaBaTh Ha 4epTekax M M300pakeHUSIX, H300pakaTh OT
PYKH, CTPOUTH C IOMOILBIO MHCTPYMEHTOB (Urypy (OTpes3ox,
JIOMaHYl0, TPEYrOJIbHUK, IpPSMOYIOJIbHUK, OKPYKHOCTb),
CUMMETPUYHYIO JAaHHOW OTHOCHUTEJIBHO MpPsIMOM, TOYKU C
HaIIPaBJIAOIIEH TOMOILBIO.

Haxoauth npumepbl CUMMETPUH B OKPYKAIOLLEM MUPE.
MopaeaupoBath U3 Oymarn 1Be (GUTYpbl, CHMMETPUYHEIC
OTHOCUTEJIBHO INPSMOM; KOHCTPYHPOBATb TI'€OMETPUYECKUE
KOH(UTypamuu, UCTIONb3ysl CBOWCTBO CUMMETPHH, B TOM YHCJIE
C MOMOUIbIO LHU(POBBIX PECYpCcoOB C ONOPOHl Ha aaropuTMm
y4€OHBIX IEUCTBHII.

Boipaxenust
¢ OykBamu
(6 1)

HpI/IMeHCHI/IC 6YKB JUIA 3alIMCU MAaTCMATHYCCKHX BBIpa)KeHI/Iﬁ n

npeiokeHuil.  *BbykBeHHblE  BBIpaXKEHHUS
[IOACTAHOBKU™ .

bykBenHble paBEHCTBa, HAax0KJICHUE
KOMITOHEHTA. DopMyIIbI.

nu YHCJIOBBIC

HCU3BCCTHOI'O

Hcnoab3oBaTh OYKBBI Ul 0003HAYEHUS YHUCEN, MPU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKJIEHUH, COCTaBIATh  OyKBEHHBIC
BBIPAKEHUS 110 YCIOBHIO 3aJa4H.

HccaenoBatb  HECIIOXKHBIE  YMCIOBBIE  3aKOHOMEPHOCTH,
MCIOJIb30BaTh OYKBBI JJIs1 UX 3aITUCH.

BoruncasaTe 4ncIoBO€ 3HaU€HHE OYKBEHHOT'O BBIPAKEHUS MpU
3aJJaHHBIX 3HAuYeHUsIX OyKB C OMOpPOIl Ha aNropuT™M Yy4eOHBIX
JIEHCTBHIA.

3anuceiBaTh (opmyJibI: nepuMerpa " IJI0LIAIH
NpsIMOYTOJIbHUKA, KBaJpara; JUIMHBI OKPY)KHOCTH, IUIOIIAIN
KPYTa; BBIMOJHATH BHIYHCIEHHS 110 3TUM (hopMyIIaMm.
CocTaBiasiTb (POpMYJibl, BBIPAKAIOIINAE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJUYECTBO,
CTOUMOCTB; TPOU3BOJUTEIBHOCTh, BpeMs, O00BEM paboTHI;
BBINOJIHATH BBIYMCIICHUS TI0 3TUM (OPMYIIaM.

Haxoaurh  HEU3BECTHBII  KOMIIOHEHT  apH(QMETHYECKOTo
JENCTBUS.
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Harasnnas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTpIpEXYroJIbHUK, IIPUMEPBHI YETBIPEXYTOJIbHUKOB.

[IpssMOyroJNIBHUK,  KBagpaT: CBOHCTBa
IUaroHalcH.

W3mepenue yrinoB. Buabl TpeyroibHUKOB.

IlepumeTp MHOroyronsHuka. Ilnomanb

CTOPOH,  VIJIOB,

burypsl. DopMyItbl

nepuMeTpa W IUIOIAAM TpsMoyroipHuka. [lpubnmxénnoe

U3MepeHue momaau Guryp.

*IIpakTrueckas padora «Ilmomane Kpyray*.

M300paxkaTh Ha HEIWHOBAHHOW U KIJETYAaTOW Oymare c
HCII0JIb30BaHUEM YEepTEKHBIX WHCTPYMEHTOB
YETBIPEXYTOJIbHUKHU c 3aJaHHBIMU CBOMCTBAMH: c
MapajuieIbHbIMH, MEPIEHIUKYISPHBIMUA, PABHBIMH CTOPOHAMH,
OpSMBIMH  yTJIaMH ©  JIp., PaBHOOEAPEHHBIH TpPEyroJbHHUK.
Ipennarars 1 00Cy:KI1aTh CMOCOObI, AJTOPUTMBbI IIOCTPOCHUS.
HccaenoBarb,  HUCIONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJICJIMPOBAaHUE, CBOMCTBAa  IPSAMOYIOJIbHUKA,  KBaJpara,
pa30uBaTh Ha TPEYTOIBHUKHU C OMOPOM HAa BOIPOCHBIN TUIAH.
O00CHOBBIBATDH, ONPOBEPrarb C IOMOLIbIO KOHTPIPUMEPOB
YTBEPKACHUSI O MPSAMOYIOJIbHUKE, KBaJpaTe, Pacno3HABATh
BEpHBIE U HEBEPHBIEC YTBEPKICHMUSI.

N3MepsATb U CTPOUTH C NOMOIIBIO TPAHCIIOPTUPA YIVIBI, B TOM
YHUCJIE B MHOIOYI'OJIbHUKE, CPAaBHUBATH YIJIbl, Paclo3HABATH
OCTpBI€, IPSMBIE, TYIIBIE, PA3BEPHYTHIC YIJIbL.

Pacno3naBars, U300paxkaTh OCTPOYTOJIbHBIM,
IIPSAMOYTOJIBHBIN, TYHOYT'OJIBHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHUI  TPEYroJbHUKH (MPU HEOOXOJUMOCTH C
HCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

BeruucasTe HIEPUMETP MHOTOYT'OJIbHUKA, II0LIA/b
MHOTOYTI'OJIbHUKa pa30MeHreM Ha MPSMOYTOJIbHUKH, HA PaBHbIE
Gurypel, HUCHONb30BATH METPHUUECKUE EIUHMIIBI HM3MEpPEHMS
JUTMHBI U TIJTOIIAIU C OTIOPOM HA aJTOPUTM yUeOHBIX JEHCTBUM.
Hcnonb3oBath NpudInKEHHOE H3MEpPEeHne JJIUMH U IUIOoIIaaen
Ha KJeT4aro Oymare, TPHOIMKEHHOE W3MEPEHUE JTMHBI
OKPYXHOCTH, IUIOIAIN KPYyTa.

IHoaoxxurTeabHbIC U
oTpHLAaTe/IbHbIE
qyucaa

(40 1)

enpie  uyucna. *Monayns  yucia,

TCOMETPpHUICCKaA

UHTEpHpeTanus Moayist. YucIoBble TPOMEXYTKU™ .

[TonoxxutenpHBIE H© OTpULATCIIbHBIC

yucna. CpaBHeHUe

MMOJIOKHUTECIBHBIX W OTPULATCIIBHBIX YHCECII. ApI/I(l)MeTI/I‘IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPpULATCIIbHBIMU YU CIIAMHU.

Penrenue TeKCTOBBIX 3a7ad.

I[IpuBoauTHL NpUMEPHI HUCIOJIB30BAaHUS B pPEATbHOU KU3IHU
MOJIOKUTENBHBIX U OTPULIATEIBHBIX YUCEL.
N300paxkaTh 1ebIe YKCIIA, TOJIOKUTEIbHBIE U OTPULIATEIbHBIE
Yyycia TOYKAMHM HA YHUCIOBOM MpsAMOW, HCMOJIb30BATh
YHCJIOBYIO IIPSMYIO TSI CPABHEHHUS YK CEIL.
I[IpumeHsiTH NpPaBUJIA CPAaBHEHUS, YNOPSI0YMBATH LEJbIE
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YHCIIa; * HAXOAUTh MOJYJIb YuCa™.

@opMyJMpPOBATh MPABUJIA BBIUUCICHUS C MOJOKUTEIbHBIMU U
OTPULATEIIbHBIMU YHWCIIAMH, HAXOAUTH 3HAYEHHMsI YHUCIOBBIX
BBIPAYKCHHUIA, CoZIepIKaIlNX IEUCTBUS
C TOJIOXKUTEIBHBIMU UM  OTPULIATEIBHBIMU  YHUCIAMH TIpU
HEOOXOMMOCTH C OIOPOH Ha AJITOPUTM IPABHIIA.

IIpumeHaATs CBOWCTBA CIHOXKEHUA U YMHOXEHHUS A
npeoOpa3oBaHKs CYMM U IPOU3BEICHUM.

IIpeacraBienne [IpsaMoyronbHas  cucreMa KOOpPAMHAT HA  IUIOCKOCTH. | OOBACHATh W HJLTIOCTPUPOBATH MOHATHE IPAMOYTOJbHOU
AAHHBIX KoopanHaTsl TOUKM Ha MJIOCKOCTH, a0cIycca U OpuHaTa. CHUCTEMBl ~ KOOpPAMHAT  HAa  IUIOCKOCTH,  MCIIOJIb30BaTh
(64) CTonGuaThie 1 KPYroBbIC AHArPaMMBL. TE€PMUHOJIOTHIO; CTPOMTH Ha KOOPAMHATHOH INIOCKOCTH TOUKU U
[TpakTuueckas pabota «IlocTpoenue quarpamm. uryper 1Mo 3aJaHHBIM KOOPIMHATAM, HAXOMMTH KOOPIWHATEI
Pemienne  TEKCTOBBIX  3a4a4,  COJAEpXAlIMX  JaHHBIE, | TOUCK.
MpeJICTaBICHHbIE B TA0IHIIAX U HA JUarpammax. Yurate cTosbuaThIe u KpYT'OBbIC AnarpaMmMel,
HHTEpPNPeTHPOBATH JTaHHBIE; CTPOUTH CTOJIOUaThIE
JarpaMMBl.
Hcnonb3oBats WHGPOPMANUIO, IPEACTABICHHYIO B TaOIMIaX,
Ha JuMarpammax JJisi pelleHHs TEKCTOBBIX 3a/jady M 3a1ad M3
peanbHON KU3HU.
Harasaunas *[IpsMoyronpHblil mapamnenenunen, Kyo, npusma, nupamuja, | PacmosmaBare Ha  yeprexax, pPHUCYHKaX, ONHCHIBATH
reoMerTpus. KOHYC, LMIMHAp, map u  cdepa.  M3o0paxeHue |nupamuiy, Npu3My, HIWIKHAP, KOHYC, IIap, H300pakaTh X OT
Purypsl IIPOCTPaHCTBEHHBIX ¢buryp. [Tpumepsr Pa3BEPTOK | pyKU, MOIETHPOBATDH U3 OyMaru, MIacCTUINHA, IPOBOJIOKH U JIp.

B IPOCTPAHCTBE
(CRY)

MHOTI'OI'paHHUKOB, UJIMHAPA U KOHYCA.

IIpakTnueckas pabota «Co3ganue
MIPOCTPAHCTBEHHBIX (PUTYP».
[TonsiTe o00BEMa; eAMHUIIBI U3MEpeHHs Oo0BEMAa.

Mojeien

O0BéM

MPSIMOYTOJIBHOTO Mapajuienienuena, kyoa, popmymnsr oobéma*.

¢ Hampasisitouie nomoiusto. IIpuBoANTH NpUMepPbI 0OBEKTOB
OKPY’KaIOIIEro MUpPa, UMEIOLINX (OPMBI Ha3BaHHBIX Tell.
Hcnoab30BaTh TEPMHMHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.

N3yuarh, UCHONB3YS SKCIIEPUMEHT, HAOIIOJEHHE, U3MEpEHUE,
MOJICIMPOBAaHNE, B TOM 4YHCJE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BBIABJIATH CXOACTBA M Pa3INYHA:
MEXy IUPaMHUI0N U IPU3MON; MEXYy HUIMHIPOM, KOHYCOM U
[IapOM.
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Pacno3naBaTh DPa3BEPTKM Mapajuienenuiena, Kybda, MpHU3MBI,
IIMPAMHJIbI, KOHYCA, [WINHIPA; KOHCTPYHPOBAThH JJAaHHBIC TEJla
U3 pa3BEPTOK, CO3[aBaTb HX MOJEIM C HaIpaBIAIOLIECH
ITOMOUIBIO.

Co31aBaTh MOJeJIHM TPOCTPAHCTBEHHBIX (uryp (w3 Oymarw,
IIPOBOJIOKH, IUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Yy4eOHBIX
JICUCTBHIA.

H3mepsiTh Ha MomeJasix: JUIMHbI pEOEep MHOIOIPaHHUKOB,
JIMaMeTp 1apa.

Boruucaste mo  ¢opmyaam: 00bEM  IPSIMOYTOJIBHOTO
napajuiesienunena, Ky0a; MCIOJIb30BaTh €IMHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH O0BEMBI TEJ, COCTABICHHBIX U3 KYyOOB,
NapauIeICIUIICIOB; peliaTh 3a4a4i C PEAJbHBIMUA JaHHBIMU C
OIIOPOi1 Ha CIIPaBOYHYIO MUH(POPMALIHUIO.

[MoBTOpEHME,
00001meHMeE,
CHCTEeMATH3ALMS
(20 v)

[ToBTOpEeHHE OCHOBHBIX TOHSITHI W METOJOB KypCcOoB 5 u 6

KJIaCCOB, 0606H_IGHI/IC H CUCTCMaTHu3alusa 3HAHUH.

BeryucasrTe 3HAYCHUS BBIPAKCHMUI, COZIepIKaILUX
HaTypaJIbHbIE, LENble, IIOJIOKUTEIbHBIE M OTPULIATEIIbHbIE
Yuciia, OOBIKHOBEHHBIE M JECSITUYHBIE JApOOHU, BBIIOJHATH
npeoOpa3oBaHusl 4YKMCed U BBIPAKEHUH NpPU HEOOXOJUMOCTH C
HaITpaBJISAOIIEH TOMOIIBIO.

BeiOupars  cmocod  cpaBHEHHs — 4YMCEll,  BBIYMCIICHMIA,
NpUMEHSATh CBOWCTBA apudMeTHdyecKux JeHCTBUM s
panMoHaNIU3alUY BIYUCIICHU.

Pematy mpocreiiliMe 3agauM U3 pPEATbHOM  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMA JUIS PEIICHHs 3a1a4 U3
JIPYTUX MPEeIMETOB.

Pemars npocreiiimme 3axa4i pasHbIMH CIIOCO0aMHu.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMOIIPOBEPKY pe3yibTaTa BEIUUCICHUN.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEGBHOI'O KYPCA «AJITEBPA» (I1I0 'OAAM OBYUYEHMUS)
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7 knace (He menee 102 u)

Ha3zBanmue
pasneia (Tembl)
Kypca (4uciao

OcHoBHoOe coepkaHue

OcHOBHbBIE BHU/BI J€ATCIBHOCTH Oﬁy‘lalOlIII/IXCﬂ

4acoB)
Yucaa n [TonsiTHe palmoOHAIILHOTO YHUCIIA. CucreMaTu3upoBaTh " odoramarnb 3HAHUSA 00
BbLIYHCJICHUS. Apudmerndeckue JEHCTBHUS C PAIMOHAIBHBIMHA YHCIAMU. | OOBIKHOBEHHBIX U JECATUYHBIX IPOOSX.
PanmonajbHbBIE CpaBHeHue, ynops104MBaHUE PAIIMOHAIBHBIX YHCEI. CpaBHMBaTBh H YHOPSIA0YMBATH APOOHU, IPe0oOPa30BbIBas MPH
qyucaa Cremnenb ¢ HATYpaJIbHBIM MTOKA3aTEIEM. HEOOXOAMMOCTH  JECATHUYHBIE JApoOM B  OOBIKHOBEHHBIE,
(25 ) Pemennie ocHOBHBIX 3a7jau Ha ApOOU, MPOLIEHTHI U3 PeajbHOM | OOBIKHOBEHHBIE B JECSATHUYHBIC, B YACTHOCTU B OECKOHEUHYIO

MPaKTUKH.
[Ipu3Haku  ACIMMOCTH,  Pa3IOKECHUS
HATypaJbHbIX YUCEN.
Peanbubie 3aBHUCUMOCTH. [Ipsimas
MPONOPIUOHATILHOCTH.

Ha MHOXUTCIN

u obOpaTtHas

JIECATUYHYIO APOOb.

IpumensaiTb  pa3HoOOpa3Hble  CHOCOOBI W NPHEMBI
BBIYMCJIEHHS] 3HAYEHMIT IPOOHBIX BhIPaKeHHH, COIepKaIUX
OOBIKHOBEHHbIE U  JECATUYHbIE JpOOM: 3aMEHATh IIpH
HEOOXOJMMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECATUYHOM, MPUBOJUTH BbIpaXeHUE K (opme,
HanOoyee yINOOHOM Uit  BBIYMCICHHH, MpPeoOpa3oBHIBATH
JIpOOHBbIE BBIPAXKEHHUS HAa YMHOXEHHE U JeJIEHHE JECATHYHBIX
Ipobeil Kk TeHCTBUSAM C LEeIbIMU YnciaaMu (IIpU HEOOXOIUMOCTH
C HaIPaBJIAIOLIEH MOMOILBIO).

I[IpuBoAuTH YHCI0BbIe W OyKBeHHbIEe NMPUMEPbI CTEIECHU C
HaTypaJbHBIM [OKa3aTeleM, OOBACHAA 3HAUEHHs OCHOBAHMS
CTETIEHU W TOKa3aTelsl CTEeNeHHU, HAaXOIUTh 3HAUYEHUS CTETCHEH

Bia @ (a — moGoe paloHaIbHOE YHCI0, N — HATypaJlbHOE
YHCJIO) C ONOPO Ha CIIPABOYHYIO HH(POPMAIIHIO.

ITonmate cMbICa 3aMHCH 0OJBIIMX YHCET € TNOMOIILIO

AeCATUYHBIX Apo0deii U creneHel ynciaa 10, npuMEHATs UX B

peabHbIX CUTyalusIX.

IIpuMeHATH IPU3HAKYU JACTMMOCTH, Pa3JI0KEHHS HA MHOKHUTEIIN
HaTypaJIbHbIX YHCEIL.

Pemiate mpocreiimime 3agayd  Ha  4YacTH, IIPOLIEHTHI,
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NPONOPIMH, HA HaXOXKJIEHHE APOOH (IPOLEHTA) OT BEIHMUYMHBI U
BEIMYMHBI 10 €€ apoOu (mporeHTy), Apodou (MporeHTa),
KOTOPBIM COCTABJISIET OJHA BEJIM4YMHA OT Apyroi. IlpmBoanTs,
pa30upaTh, OEHUBATDH PA3JINYHBIC PEIICHUS, 3alIUCU PEILICHUI
TEKCTOBBIX 33/1au.

PacnozHaBaTh M O0BSCHATH, ONMPAsACh HA OIPEICIICHHS,
OpsMO MPONOPIUOHATIBHBIE W 0OpaTHO NPOMOPLHOHAIBHBIC
3aBHCHUMOCTH MEXAY BEIIMYMHAMU; NPUBOAUTH MPUMeEPHI dTHX
3aBUCUMOCTEH M3 peaJbHOro MHpa, M3 JAPYrHX Y4eOHBIX
MIPEAMETOB.

Pemare npocreinye nmpakTHKO-OPHEHTHPOBAHHBIE 3aJadM
HA  JApo0M, TMPOUEHThbl, TMNPAMYI0 H  OOpaTHYIO
NPONOPUHOHAJIBHOCTH, NPONOPLMH.

AsiredOpanyeckue
BbIpaKeHUsl
(27 )

bykBennble  BblpaxkeHus.  IlepemeHHBIE.
3Ha4YeHMs NIepeMeHHbIX. DOpMyIIbL.

Honyctumele

[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHHH, PACKPBHITHE CKOOOK

Y TIPUBEJICHUE TTOI00HBIX CIaraeMbIX.

CBoiicTBa CTENEHU C HATYPATbHBIM [TOKa3aTEJIeM.
MHOTO4JICHEL. Cnoxenue, BBIYHTAHHE,
MHOrouwieHoB.  Dopmynbl  COKpal€HHOro
PasnoxeHre MHOrO4ICHOB HA MHOXKHTEIIH.

YMHOKEHHE
YMHOKCHUS.

Osaagers Ha 0a3zoBoM YPOBHe asreOpanyeckoi
TEPMUHOJIOTHEN W CHMBOJIMKOW, NMPUMEHSITh €€ B IIpolecce
OCBOCHMSI yUeOHOT0 MaTepuania.

Haxonuth 3HaueHUs1 OyKBEHHBIX BBIPOKEHHH TNPH 33JTaHHBIX
3HA4YEHUSAX OYKB; BBIIOJIHATH BEIYUCIEHUS 110 (hopMyiam.
BbInoaHATHL IPeoOpa3oBaHuUs LEJIOT0 BBIPAKEHHSI B MHOTOWICH
IPUBEJICHUEM MOJO0OHBIX CIIaraeMbIX, paCKphITHEM CKOOOK.
BbINOIHATL yYMHOXEHHE OJHOYIEHa HAa MHOIOWIEH H
MHOTO4YIE€Ha Ha MHOTOYIEH, MPUMEHSITh (OpPMyJbl KBaJpara
CyMMBl M KBaJpaTa pa3HOCTH C OINOPOM Ha CHPaBOYHYIO
UH(pOPMALHIO.

OcymecTBAATh Pa3jI0KEHHUE MHOTOWIEHOB HAa MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKM OOIEro MHOXKUTENS, IPUMEHEHHS
GopMynbl  Pa3sHOCTH KBaApaToB, (HOPMYyIT COKPAIIEHHOTO
YMHOXXEHHS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIUIO.
[pumensite 1peoOpa3oBaHUE MHOIOWIEHOB JJISI  PELICHMUS
pa3IMyYHBIX 33Ja4 W3 MATEMAaTUKH, CMEXHBIX IPEIMETOB, W3
peanbHON NMPAKTHUKHU.

3HAKOMHTBCS € HCTOPHE Pa3BUTHA MATEMATUKH.
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YpaBHeHus
U HepaBeHCTBA
(20 u)

VYpaBHeHue, paBuiia peoOpazoBaHus
PaBHOCHJILHOCTh YPaBHEHHU.
JIuHeiiHOE ypaBHEHUE C OJHON IEPEMEHHOMN

ypaBHEHUH,

MEpEeMEHHOM, pellIeHUe JTMHEUHBIX YpaBHeHUM. Pemenue 3a1au

C IIOMOIIBIO YPaBHEHHUM.

* JIu"eitHOe ypaBHEHHUE C ABYMS IIEPEMEHHBIMH U €T0 Tpaduk®.
Cucrema ByX JUHEWHBIX YPaBHEHUU C BYMS MIEPEMEHHBIMHU.
Pemienne cucreM ypaBHEHWH CIOCOOOM TMOJCTAaHOBKH U

CIIOCOOOM CIIOKEHUSL.

Pematp JMHEHHOE YypaBHEHME C OJHOW IIEPEMEHHOMU,
NPUMEHsIA NMPAaBMJIA IIE€PEX0Ja OT MCXOQHOTO YpPaBHEHHS K
pPaBHOCHIBHOMY eMy Oosiee mpocroro Buia. I[IpoBepsiTs,
ABIISICTCA JIM KOHKPETHOE YHCIIO KOPHEM YPAaBHEHMS.

[oadupars mpumepbl Nap YUCEN, SBILIOLIMXCS PELICHUEM
JIMHEHNHOIO ypaBHEHUS C IBYMS IICPEMEHHBIMH.

CTpouTh B KOOPAWHATHOH IUIOCKOCTH TpaduK JUHEHHOTO
YpaBHEHMsI C JBYMs MEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
UCTIOJIB30BAHUEM CMBICJIOBOM OMOpPBI); TMONB3YACH TpaduroMm,
NPUBOJAUTH IPUMeEPbI PEIICHHUs YPaBHEHU.

Haxonuth peleHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHHU C
JIBYMsl [E€pPEMEHHBIMH C OHNOpPOH Ha alropuT™M Yy4eOHBIX
JICHCTBH.

CocTaBJiAITh U peliaTh YpaBHEHUE WIN CUCTEMY YPaBHEHUH 110
YCIOBUIO 3aJa4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJauyd IOJY4YCHHBIH pE3yJbTaT € ONOpOMl Ha
BOIIPOCHBIH IIJIaH.

Koopaunarsi
U rpauKH.
DOyHKIUH
(24 9)

Koopaunata Touku Ha npsAMoil. YHCIOBBIE INPOMEKYTKH.
PaccrosiHne Mexay 1ByMsl TOUKaMH KOOPAUHATHOW MPSMON
IIpssMoyronbHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. [IpumMepsl

rpadukoB, 3ajaHHbIX (Qopmynamu. YrteHue

PCAIBbHBIX 3aBHCHUMOCTEIA.

rpaukoB

[lonstue Qynkumu. I'papuk dynkumu. CBoiicTBa (QYyHKIMM.

JIuneitnass  gynkuusa. Iloctpoenme rpaduka

bynkun. ['paduk Gyakmun y = kx + b.

JIMHENHON

HN3o00paxkats Ha KOOPJMHATHOU MPpAMOi TOYKH,
COOTBETCTBYIOILIME 3aJJaHHBIM KOOpAMHATaM, JIy4d, OTpPE3KH,
MHTEPBAJIbI; 3alIMCHIBATH UX Ha alreOpanyeckoM si3bIKe.
OTrMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 3aJaHHBIM
KOOpJMHATaM; CTPOMTh IpaUKH HECIOKHBIX 3aBUCHUMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJIE C MOMOIIBIO IUPPOBBIX
nabopaTopuid.

[IpumMensiTh, U3y4yaTh NPEeMMYIIECTBA, WHTEPNPETHPOBATH
rpauyuecKkuil crocob npeacTaBieHHs U aHATN3a Pa3HOOOpa3HOM
KU3HEHHOU WH(OpMaIIUU.

OcBanBaTh Ha 6a30BOM YpOBHE MOHATHE (PYHKIIMH, OBJIaI€BATh
(GYHKIIMOHAJIBbHOW TEPMHUHOJIOTHEH.

Pacno3uaBath nuHeiiHy0 QyHkuuio Y = kx + b, onucwiBaTh
¢€ CBOICTBA B 3aBUCUMOCTH OT 3HaueHHit koddduimentos K u b
(mpu HEOOXOAMMOCTH C OIIOPOM Ha ANTOPUTM IPaBUIIA).
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Crpours rpaduku uHeiHON QyHKIMU, QyHKIMU Y = KX + b
Hcnoab3oBars umdpoBbie pecypebl UId  IIOCTPOCHUSA
rpaduKoB (PYHKIMIA 1 U3y4EHUSI UX CBOWCTB.

[TpuBOANUTE TPUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B PEabHBIX
nporeccax u sIBICHUSX.

IToBTOpEHUE
H 00001IeHNe
(6 9)

HOBTOpeHI/IC OCHOBHBIX ITOHSTHH H MCTOJOB KypcCa 7 KJ1acca,

000011IeHNE 3HAHUH.

BpiOuparb, 1NpPUMEHSATH CHOCOObBI  CPAaBHEHUS  YHUCEIL,
BBIUMCJIEHUM,  IpeoOpa3oBaHUN  BBIPAXKEHUH,  pELICHUS
YPaBHEHMH IIPU HEOOXOIMMOCTH € HAIPaBIISIOLIEH TOMOIIBIO.

OcyuiecTBJAATh CAMOKOHTPOJIb BBIIOJIHAEMBIX JEHCTBUM U

CaMOTIPOBEPKY pe3yibTaTa BBIYMCIEHUH, MPeoOpa3OBaHUM,
ITIOCTPOEHHUH.
Pemars mnpocreiiiiMe 3agauyM U3  pPEANBHOW  JKU3HU,

NPUMEHAAThL MaTeMaTH4YeCKHe 3HAHMS Ul PELICHHs 3a1ad U3
JIPYTHX TIPEIMETOB.

Pematp mpocreiilime TeKCTOBbIE 3aaauM,
BbIOMPATH CIIOCOOBI PEILICHUS 3a/1a4UH.

CpaBHUBATDb,

8 knacc (He menee 102 )

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoACpPKAHUEC

OcHoBHbIE BUbI JIeITEJIbLHOCTH 06yqa1011mxc51

4acoB)
Yucaa u KBagpatuelii  kKOpeHb M3 4uUCHA. *TlonsiTue 00 | DopMyIHpoOBaTH OmMpeejieHne KBAJAPaTHOTO KOPHs M3 4YMCIIa,
BbIYHCJICHUA. UppalMOHAILHOM  yHciie.  JlecaTUuHble  NpUOIMKEHUsS |apU(PMETUYECKOTO KBaJpaTHOIO KOPHS MpPH HEOOXOAMMOCTH C
KBaaparubie HPPALIMOHATIbHBIX YHCET. BHU3yaJIbHOW OMIOPOA.
KOpHHU JeiictButenbHble yncna. CpaBHEHHE JeHCTBUTENbHBIX uncen™ . |[IpuMeHsITh OINepalnuio M3BJIEYEHUS KBAJpaTHOTO KOPHS W3
(15 ) ApubdMeTnieckuii KBaApaTHBIA KOPEHb. qucia, HCTOJb3Ysl IPU HEOOXOIUMOCTH KAJIBKYJISTOP.

VYpaBHeHue Bua X~ = a.

CaoiicTBa apu(pMeTHIECKUX KBaJIpaTHBIX

KOpHEH.

OlleHl/lBaTb KBaApaTHLBIC neJabIMH qHucjiaMu n

JACCATHYHBIMHA I[pO6SIMI/I.

KOpHU
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[IpeoOpa3oBanue  YHCIOBBIX  BBIPAKEHHUH,  COIEpIKALINX
KBaJpaTHbIE KOPHHU.

CpaBHUBaTL M YNOPSAOYMBATH  PAlMOHAIBHBIE U
UppalMOHATIbHBIC YUCIIA, 3alIUCAaHHbIE C IIOMOIIBIO0 KBAJPAaTHBIX
KOpHEH ITp1 HEOOXOIMMOCTH € HAIPABJISAIOLIEH TOMOILBIO.

HccnenoBarb ypaBHEHHE X2 = a, HaxXOJIUTh TOYHBIE H
npubnmxénnbie Kopuu npu a > 0.

HccaenoBarh cBoOiicTBA KBAaJpaTHBIX KOpPHEH, IPOBOJISA
YKCJIOBBIE AKCIEPUMEHTHI C MCIIONb30BAaHUEM KaJbKYJISATOpa
(KoMTIBIOTEDA).

IlpuMeHaTs CcBOMCTBA apH(MeTHYECKHMX KOpHeH 1Jd
npeodpa3oBaHusi BbIPAKEHUI.

BbinosHATL npocTeiiline Npeodpa3oBaHWs  BBIPAXKCHUH,
coJiepKallluX KBaJpaTHble KOPHU. BplpakaTb NnepeMeHHbIE U3
reOMETPUYECKUX U Pu3ndeckux GopMyi MNP HEOOXOJAUMOCTH C
OIIOPOI Ha MPABUJIO.

BoiunciasiTh 3HaYeHHs1 BBIPAXKECHUMN, COIAEPIKAIMX KBaJpaTHbIE
KOPHM, UCIIOJIb3YS P HEOOXOUMOCTH KAJIbKYJIATOP.
Hcnonb3oBaTh B XOI€ pELIEHUS 3aJad  dJIEMEHTapHbIE
IIPEJICTABJICHUS], CBSI3aHHBIE C MPUOIMKEHHBIMU 3HAYCHUSIMU
BEJIMYMH.

3HAKOMUTHCS C UCTOPUEH pa3BUTHS MATEMATHKH.

Yuciaan
BbLIYMCJICHUS.
Crenenn

¢ HeJbIM
nokasarejiemM
(79)

Crenens ¢ nenslM nmokasareneM. CTaHgapTHas 3aluch Yucia.
Pa3mepsl 00BEKTOB OKpykaromero Mupa (0T 3JIeMEHTapHBIX
YaCTHI] 0 KOCMUYECKUX 00BEKTOB), IITUTEILHOCTH MPOIIECCOB
B OKPY>KAIOIIEM MUDE.

CBolicTBa CTENIEHH C IIEJIBIM IT0Ka3aTeleM.

@opMyJIMPOBATH ONpPeeIeHne CTEIIEHNU C LIeJbIM IT0Ka3aTeaeM
(mpu HE0OXOAMMOCTH MO BU3yaJIbHOH Omope).

IIpencraBaaTh 3amuch OOJBIIMX W MajblX 4YHUCEI B
crangaptHoM Buje. CpaBHUBaTh 4YHCIa U BEIWYUHBI,
3aMycaHHbIe ¢ UCTIOJIb30BaHNEM creneHu 10.

Hcnonb3oBaTh 3amMch YHCEN B CTAaHAAPTHOM BHUAE UL
BBIPAXEHUS pa3MepoB OOBEKTOB, IIUTEIBHOCTH IPOLIECCOB B
OKpY’KaroIlleM MUPE.

D®opMyIHPOBATH, 3AMUCHIBATHL B CUMBOJIMYECKOH (popme U
WJIIOCTPUPOBATH NMPUMeEPaMM CBOMICTBAa CTENEHH C LENBIM
nmokazatesieM (MpU  HEOOXOJUMOCTH C  HCIIOJIh30BaHUEM
BHU3YyaJIbHOU ONOPHI).
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I[Ipumensith  cBOWiCTBA CTENEHHM Ui IpeoOpa3oBaHUS
BBIPQXCHUI, COJEp)KAIIMX CTENEHH C LEeNbIM IO0Ka3aTeaeM C
UCTOJIb30BAHUEM  CIIPAaBOYHOM HWHPOpMauuu. BbINOJHATH
JAedcTBUSI C YHUCIaMH{, 3alUCaHHBIMU B CTAHJAPTHOM BHJE
(YMHOXEHUE, JIeJIeHUe, BO3BEICHUE B CTETICHB ).

Anareopanyeckue |KBaapatublil TpéxuneH. Paznoxkenue kBaaparHoro TpéxuwieHa | Pacmo3HaBaTh — KBaJpaTHbIM  TpPEXWIEH,  yCTAaHAaBJIMBATh

BBIPaKeHHS. Ha MHOKUTEJIH. BO3MO>KHOCTb €T'0 pa3JIoKEHUsI HA MHOXKHUTEIH.

KBaaparublii PackaaapiBaTh Ha MHOKHMTEJIHM KBAJPATHBIM TPEXWIEH C

TPEéXwieH HEOTPULATENIbHBIM JAUCKPUMUHAHTOM IpU HEOOXOAUMOCTH C

(59 OIIOPO Ha AJITOPUTM IIpaBUIIA.

Adaredopanuyeckne |AnreOpanyeckast ApoOb. JlomycTHMbIe 3HAaYEHUS TEPEMEHHBIX, | 3anuchIBaTh anreOpandyeckue BeipakeHus. HaxoauTsb 00macTp

BbIPaKeHH . BXOJIAIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE | ONpeAENeHUS PallMOHATEHOTO BBIPAKEHUSI.

Adaredopanyeckasi | CBOWCTBO anreOpanyeckoi 1poou. CokpameHune Apooeii. BbINOJHATL YUCIOBHIE [IOJCTAHOBKA M BBIYMCJIATH 3HAUECHUE

ApooL Crnoxenue, BbIUMTAHHE, YMHOXEHHE u JIeJIeHre | IpoOu, B TOM YHCIIE C TOMOIIBIO KaTbKYJIATOPA.

(15 9) anrebpandeckux 1pobeil. IlpeoOpa3zoBaHue BbIpaxeHUil, | POPMYJIHMPOBATH OCHOBHOE CBOMCTBO ajredpandeckoi apodu

coJieprKalluX anredpandeckue Ipoou. U MPUMEHATH €To 175 mpeoOpa3oBaHus IpoOeit.

BbINOJHATL JAecTBUSL C anreOpamyecKuMH JpOOsIMH  TIPH
HEOOXOMMOCTH ¢ HampaBisoomeil nomompo. [IpumeHsTs
npeoOpa3oBaHus BhIpAXKEHUM Ui peleHus 3a1ad. Beipaxkatb
nepeMeHHble U3 (opmyn (puU3MUECKUX, TECOMETPUYECKHUX,
ONUCHIBAIOIIUX OBITOBBIC CHUTYallMH) TPH HEOOXOIUMOCTH C
HaMpaBJISIONIEH TOMOIIBIO.

YpaBHeHus KBanpatHoe ypaBHenue. HemonHoe kBanpaTHoe ypaBHEHMeE.|Pacno3dHaBaTh KBaJpaTHbIE ypaBHEHUS.

U HepaBeHCTBA. dopmysa KopHel KBaapaTHOTo ypaBHeHUs. * Teopema Buera*. |3anucbiBaTh (opMysly KOpHEHl KBaJpaTHOIO YpaBHEHMS,

KBanparubie Pemenne  ypaBHeHMH,  CBOAALIMXCA K  KBaJpaTHHIM. | peliaTh KBaJpaTHble YPaBHEHUS] — IIOJIHbIE U HEMOJHbIE (C

YPaBHEHUs [Ipocreiimme ApoOHO-pallMOHATIBHbBIE YPaBHEHHUSL. MCII0JIb30BaHUEM CIPABOYHON MH(POPMAIUN).

(1549) Pemenne TEKCTOBBIX 3aad € MOMOIIBIO KBajapaTHbIX |[IpoBoauTh  mpocTeiilime  uccjeA0BAHMSA  KBAJpPaTHBIX

YPaBHEHUM. YpaBHEHUM.

Pemiath ypaBHeHUsl, CBOASIINECA K KBAaAPAaTHBIM, C IOMOUIBIO
npeoOpa3oBaHUid W 3aMEHOM TMepeMeHHOW ¢ OMopod Ha
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QJITOPUTM MpaBUJIA.
Habaonats M aHAJIM3MPOBATH CBSA3b MEXAY KOPHAMHU U
K03 pHLIMEHTaMU KBaJPAaTHOTO YPaBHEHUSI.

*TIpumeHsTh TeopeMy Buera JUIst peuieHust
3aj7a4 (¢ UCIOIb30BaHUEM 00pa3ia)*.

Pemats TekcTOBBIE 3aJaydM  alreOpandyeckuM CIOCOOOM:
NEPEXOAUTh OT CIOBECHOW (OPMYJIHMPOBKH YCIOBHUS 3aJaudl K
anreOpandeckold MOZAEIH MyTEM COCTAaBJIEHUS YpaBHEHUS (IIpH
HEOOXOJMMOCTH €  HANpaBJSAIOIIEH  IMOMOINBIO);  pemaTh
COCTaBJICHHOE YpaBHEHUE; MHTEPIIPETUPOBATh pe3yIbTar.
3HAKOMHUTBCS ¢ UCTOPHEH Pa3BUTHUS aIreOpsbl.

YpaBHenust JluneiiHoe ypaBHEHHE C ABYMs IEPEMEHHBIMH, ero rpaduk,|Pacmo3zHaBaTh TUHEIHBIC YPaBHEHUS C IBYMS EPEMEHHBIMH.
U HEpaBeHCTBA. MPUMEPBI PEUIEHUS YPABHEHUI B LIEJIBIX YUCTIAX. Crpouth rpaduku JWHEHHBIX YpaBHEHWH, B TOM YHCIE
Cucrembl Pemenue cucreM JIByX JIMHEHHBIX YPAaBHEHUH C JBYMS |MCHOJB3ysi HOH(QPOBbIe pecypcbl (IpH HEOOXOIUMOCTH C
yYPaBHEHU nepeMeHHbIMU. [Ipumepbl pemieHus CUCTEM HETUMHEHHBIX |OMOPON Ha aJlTOPUTM Y4E€OHBIX A€HCTBUM).
(13 9) YpaBHEHUH C ABYMsI IEPEMEHHBIMH. PazanuaTh napajieNbHbIe U NEPECEKAIOIINUECS MPSMBIE 10 UX
*I'padudeckass  HHTEpPHpETAUs  ypaBHEHUS C  JABYMs | ypaBHEHUSIM.
MIEPEeMEHHBIMH U CUCTEM YPaBHEHHI ¢ IByMs IepeMEHHbIMU*. |PemiaTth CHCTEMBl J[BYX JMHEHHBIX YpaBHEHHH ¢ JByMs
Pemrenne TeKCTOBBIX 3aJ1a4 C TOMOIIBIO CUCTEM YPABHEHUM. IIEPEMEHHBIMU T10JICTAHOBKOU U CIIOKEHHUEM.
Pemarp npocreiime CUuCTeMbl, B KOTOPBIX OJHO U3 YPABHEHUI
HE SIBJSIETCS IMHEHHBIM IIPU HEOOXOJMMOCTH C HampaBJsIoLIei
MTOMOLLBIO.
*TIpuBoauth rpaduuecKyrd0 HHTEPNPETANMI) PEICHUs
YpPaBHEHUsI C JABYMS I[EPEMEHHBIMM U CHUCTEM YPAaBHEHUH C
JBYMsI IEpEMEHHBIMU.*
Pemarh TeKCTOBBIE 3a/1a4M aNTeOpauecKUM CIIOCOOOM.
YpaBHeHust YUucnoBbie HEPABEHCTBA M MX CBOMCTBA. DopMyIMPOBATH CBOMCTBA YUCIIOBBIX HEpPABEHCTB,
U HEPaBeHCTBA. HepaBeHcTBO ¢ 0HOM nepeMeHHOM. JIMHENHBIE HEPABEHCTBA C | MIUTIOCTPUPOBATH UX HA KOOPAUHATHOM ITPSMOM.
HepaBencrBa OJIHOM mnepemMeHHOW U uX pemeHue. Cuctembl JHHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PEILICHNS 3a/1a4.
(12 v) HEPABEHCTB C OJITHOW IIEPEMEHHOM U UX PELIEHUE. PemaTrh, JMHEHHBIE HEPAaBEHCTBA C OJHOM IIEPEMEHHOM,

N3o0pakeHune penieHus JMHESHHOTO HEPABEHCTBA U UX CHCTEM

n300pakaTh pelieHne HePaBEHCTBA HA YHCIIOBOM MIPSMOil.
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Ha YMCIIOBOM MPSAMOM.

Pemath cuCTEMBbI TMHEHHBIX HEPABEHCTB, N300pakaTh peIICHHE
CUCTEMBl ~ HEPAaBEHCTB  Ha  4YHMCIOBOM  IpsAMOM  IIpU
HEO0OXOIMMOCTH C BU3YAJIBHOH OIMOPOH.

DOYyHKIUH.
OcHoBHBIE
MOHATHA
(549)

[Monsatne ¢yHkuuu. OOIACTh ONpEACTICHUS H MHOXXECTBO
3Ha4eHu QyHKIuU. CriocoObl 3a1aHust PYHKIHIA.

I'padux pynkmuu. CpoiicTBa (pyHKIMH, UX OTOOpaKEHHUE HA
rpaduke.

Hcnoab3oBaTh  (QYHKUMOHAIbHYI0  TePMHHOJOTHI0O  H
CHMBOJIMKY.

BoruucasTs 3HavYeHust QyHKIMM, 3a1aHHBIX QopMyaamMu (TIpH
HEOOXOJMMOCTH HCIONb30BaTh KaIbKYJIATOP); COCTABJIATH
Ta0IUIBI 3HAYEHHIT (YHKITUH.

Ctpouts no Toukam rpapuku QyHKIUIL.

OnucepiBaTh CBOICTBAa (YHKLIUU HAa OCHOBE €€ Irpauueckoro
IPEJICTaBICHUsT MpU  HEOOXOJUMOCTH C  HalpaJsoLIEH
MTOMOILBIO.

Hcnonb3oBaTh  (QYHKIMOHAIbHYIO  TEPMHUHOJIOTHIO  H
CHMBOJIHKY.

HccaenoBarh mpuMepbl TpadUKOB, OTPAKAIOMIUX peabHBIE
npoueccsl U sBiacHUA. IIpuBOAUTHL NpUMeEPbI IPOLECCOB U
SIBJIEHU C 33JJaHHBIMH CBOMCTBAMMU.

Hcnoab30BaTh KOMNBIOTEPHBIE POTPAMMBI [UIS IOCTPOCHHUS
rpadukoB QyHKIMI 1 U3yUYEHHS] X CBOWCTB

DOYyHKIUH.
YucioBbie
GyHxunn
99

Urenne u mnoctpoeHue rpapukoB ¢yHkuuid. Ilpumepsr
rpadukoB PyHKUINN, OTpasKaIOLIUX PeAJIbHbIE MPOLIECCHI.
DyHKIMH, ONKUCBHIBAIOLINE  MPAMYIO U 0o0paTHyIo
MPOIOPLIMOHANIbHBIE 3aBUCUMOCTH, UX rpaduku. ['unepbdona.
I'paduk GyHKIAH Y = X,

k
Oyaxmny = X4,y = X,y = VY = ~ *rpacuueckoe
pellieHre ypaBHEHUH U CUCTEM YpaBHEHHIL. *

HaxoauTs ¢ noMoubio rpaguka GyHKIMY 3HaU€HHE OJHOH U3
paccMaTpUBaEMbIX BEJIMYHH 10 3HAYECHUIO IPYTOM.

B HecHOXHBIX Ciy4asx BbIpakaTh (opMyJioH 3aBHCHMOCTH
MEXy BEINUNHAMH.

OnuceiBaTh XapakTep W3MEHEHHS OJHOM BEIUYMHBI B
3aBUCUMOCTH OT U3MEHEHUs IPYyrou

Pacmo3HaBath BuIbl u3ydaemblx (QyHkuuii. Iloka3piBaTh
CXeMATHYEeCKH IIOJI0KEHHE Ha KOOPJAMHATHOM IUIOCKOCTH
rpauKoB byHKIni BHJA! y = X, y = X,
y= VY =z

Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKUE
npeacTaBJieHusl JUIsl pEIICHNs U UCCIEA0BAHUS YPABHEHUN U

64




CHUCTEM YpaBHEHUH.
I[IpumensTe nugpoBbie pecypcbl Ul IOCTPOCHUs TPa(QUKOB

byHKINH.

IToBTOpEHUE
H 00001IeHTEe
(6 9)

[ToBTOpEHNE OCHOBHBIX TMOHATHH W METOJOB KypcoB 7 U &
KJIacCcoB, 000011IeHNEe 3HAHNN.

IlpuMeHATH C€MOCOOBI CPABHEHUS YWCEJ, BBIYMCIICHHI,
npeoOpa30BaHuil BBIPAKCHUMN, PEIICHUS] YpaBHEHUIA.
OcyuiecTBJIASATh CAMOKOHTPOJIb BBINOJIHAEMbBIX JIEUCTBUM U
CaMOTIPOBEPKY pe3yibTaTa BBIYMCICHUH, MPeoOpa3OBaHU,
MOCTPOCHUH.

Pemiatp 3agauM W3 peaJibHOM KU3HHM, TPUMEHSATH
MaTeMaTHUYeCKUe 3HaHHs M1 pelIeHUs 3adad U3 APYrux
IIPEIMETOB.

Pemiath TekcTOBBIE 32/1a4H, CPABHUBATH, BLIOMPATH CIIOCOOBI
pelIeHus 3a1auH.

9 kiacc (He meHee 102 u)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao
4acoB)

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

Yuciaan
BbIYHCJIEHHUS].
JleficTBUTEILHBIE
qucaa

99

PanmonaneHble yncna, * UppallMOHAIBHBIE YMCIIA, KOHEYHbIE U
OeCKOHEeUHbIe JIeCATUYHBIE apo0u. MHOXkeCTBO
JNEUCTBUTEIBHBIX  YHUCEN, JEHCTBHUTENIBHBIC YHCIA  KakK
OeCKOHEeuHble JIeCATUYHBbIE JpoOu. B3auMHO o0aHO3HAUHOE
COOTBETCTBUE MEKJIYy MHOKECTBOM JICUCTBUTENIBHBIX YUCET H
MHOECTBOM TOUYEK KOOPAMHATHOU IPSIMOM.

CpaBHeHHE  JEUCTBUTENBHBIX  YHUCEN, apupMeTHYecKue
JeUCTBUS C IEMCTBUTENBHBIMU YHCIIaMU.*

[TpubnmmxEénnoe 3HAYCHHE BEJINYUHBI, TOYHOCTH
NPUOITHKEHHUS.

Pa3BuBaTh nmpeacraBjieHusi O 4YHCIaX: OT MHOMKECTBA
HaTypaJIbHBIX YHCET 10 MHOXKECTBA ACHCTBUTEIBHBIX YUCEL.
O3HaKOMHTBCHA c BO3MO>KHOCTBIO IIPEICTABICHUS
JEMCTBUTENIBHOTO YUCIIa KaK OECKOHEUHOW JIEeCATHUYHOU IpoOH,
NPUMEHSATHh JIECATUYHbIE NPUOIMKEHUS palUOHAIbHBIX U
UPPALMOHAIIBHBIX YUCEIL.

*3anuchbIBaTh, CPaBHMBATh U YIOPSiI0YMBATh
JeMCTBUTENIbHBIE YUCTa™ .

BoeinmonsATh, coyeTas YCTHbIE UM INHCbMEHHBIE IPUEMBI,
apupMeTHYeCKHe [JeHCTBUA C pPAlMOHAILHBIMU YHCIAMU;
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Oxkpyrnenue uucen. Ilpukuaka u OLEHKa pPeE3yJIbTATOB

BBEIYMCIICHUN.

HAXOJUTh 3HAYCHUS CTENEHEH C LEeNbIMU IOKa3aTels MU U
KOpHEH; BBIYMCJISITh 3HAYCHUS] YUCIIOBBIX BBIPAXKEHUN.
IMosyuyuTsh mnpeacTaBlieHHe O 3HAYUMOCTU JEHCTBUTEIBHBIX
qrcell B MPaKTUYECKO JIeATeIbHOCTH YeI0BeKa.
AHAIUM3MPOBATh M [eJaTh BBIBOAbI (10CJIe COBMECTHOIO
aHaJIN3a) O TOYHOCTU NPHUOJIMKEHHS IEHCTBUTEIHHOIO 4HCIa
P PEILICHUH 3a/1a4.

OxkpyriasiTh ICUCTBUTEIBHBIC YHCIIA, BBINOJIHATH NPUKHAKY

pe3ynbTaTa  BBIYMCICHUN, OLEHKY 3HAYEHUHW  YHUCIIOBBIX
BBIPKEHHUM.
3HAKOMUTHCS C UCTOPUEHN pa3BUTHS MATEMATHKH.
YpaBHeHust JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBoadlMXcd K| OcBauBaTh, 3allOMHHATh M NPHUMEHATh rpaduyecKkue
U HepaBeHCTBA. JIMHEHHBIM. MeTOAbl IIPU PELICHUH ypAaBHEHUMN, HEPAaBEHCTB U UX CUCTEM
YpaBHeHnust KBanpatHoe ypaBHenue. Pemienue ypaBHeHH, cBomsumuxcs|(Ipd HEOOXOAMMOCTH C OIOPOH HA alIroOpuT™M  y4eOHBIX
¢ OJIHOM K KBaJIpaTHbIM. bUKBaspaTHbIC YpaBHEHHSI. JeNCTBUI).
nepeMeHHOMH *[IpuMepsl pelieHus ypaBHEHUUW TpeTbed u  4eTBEPTON | Pacmo3HaBaTh Liejble U IPOOHBIC YPABHEHUS.
(14 v) CTENEeHEN pa3I0KEHUEM Ha MHOKUTENN.* Pemiate JiMHeliHbIe M KBaJpPaTHbIEe YPaBHEHHUs, YPaBHEHHS,
Pemenue npoOHO-paliOHAIbHBIX YPAaBHEHUH. CBOASIIMECS K HHM, IMpOCTelIIne JIpoOHO-pallioHaTbHbIE
Pemennie TeKCTOBBIX 3aJa4 alredpanyeckuM METOJIOM. YpaBHEHHSI.
IpenaaraTs BO3MOXHbBIE CIIOCOOBI pelIeHHs] TEKCTOBBIX 3ajad,
o0cykaaTb MX W PpelmiaTh TEKCTOBBIE 3aJa4d pPa3HBIMU
croco0amH.
3HAKOMMTBCS € HCTOPHE Pa3BUTHs MATEMaTUKU
YpaBHeHust JIuHeltHOE ypaBHEHUE ¢ ABYMS MEPEMEHHBIMU U €ro rpaduk. |OcBamBaTh M NMPUMEHSITh MPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YPABHEHHH C JBYMs MEPEMEHHBIMU | THHEHHBIX YPaBHEHHUH C IBYMsI IEPEMEHHBIMU M CUCTEMBI JBYX
Cucrembl n eé pemeHue. Pemenune cucreM IByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO yPaBHEHUE HE SBIIAETCS JIMHEWHBIM
yYPaBHeHHUil KOTOPBIX JIMHEHHOE, a IPyroe — BTOPOM CTETEHHU. (Mo BU3yaJIbHOMH or1ope).
(14 v) I'paduueckas MHTEpIpeTanysi CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (QyHKIMOHANIbHO-Tpaduyeckre NpeicTaBiIeHUs

NEPEMEHHBIMHU.
Penienne TeKCTOBBIX 3a7a4 aJIFeraI/I‘{eCKI/IM CIIOCOOOM.

JUI pellieHHs] U HCCJIeI0BAHNsl YPABHEHUI U CHCTEM.
AHAJIM3UPOBATh TEKCTHI 32/1a4, peliaTh UX aaredpandeckum
CIocoOOM: MepPexXoaUuTh OT CIOBECHON (POPMYIMPOBKH YCIOBHS
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3a71auu K anreOpanyeckoil MoJeNu MyTEM COCTABJICHUS CUCTEMBI
YpaBHEHHUIi; pemaThb COCTaBICHHYI0 CHCTEMY YypaBHEHUI;
HHTEPNPETHPOBATH PE3YJIbTAT.

3HAKOMMTBCS ¢ HCTOPHEl Pa3BUTHSI MATEMaTUKU

YpaBHeHus

U HEPaBeHCTBA.
HepaBencrBa
(16 v)

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

JIuHeiiHbIe HEPaBEHCTBA C OAHON EPEMEHHOM U UX PEILICHHUE.
CucreMpl JTUHEMHBIX HEPABEHCTB C OJIHOM NEPEMEHHON M MX
peleHue.

KBanpaTHble HEpaBEHCTBA U UX PELLEHUE.

I'papuueckas  MHTEpHpeTanuss HEpaBEHCTB U CUCTEM
HEPABEHCTB C JABYMsI IEPEMEHHBIMHU.

Yurarh, 3anMchiBaTh, TMOHMMAaTh, MHTEPNPETHPOBATH
HEpPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
BoInoJsHsTh 1peo0pa3oBaHusi HEPABEHCTB, MCMOJIbL30BATh IS
npeoOpa3oBaHusl CBOMCTBA YMCIOBBIX HEPABEHCTB.
Pacno3HaBaTh JUHEIHbIC U KBAJpaTHbIE HEPABEHCTBA.

Pemath, nuHelHblE HEPABEHCTBA, CHUCTEMBbl JIMHEHHBIX
HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIIMX KBaJIpPaTHOE
HEPaBEHCTBO, U PEUIaTh UX; 00CYKAATH OJYyUCHHbIE PELICHNUS.
N300paxkaTh pelieHre HEPaBEHCTBA U CUCTEMbl HEPABEHCTB Ha
YUCJIOBOW TPAMOM, 3amMChIBATH PELICHHME C IOMOLIbIO
CHUMBOJIOB.

PemaTs KBajpaTHble HEPAaBEHCTBA, MCIONb3Ys TIpaduueckue
IIPEJICTaBICHHUS.

OcBauBaTh W NPHMEHSITb HEPABEHCTBA IIPM PELICHUU
pa3IMYHBIX 33]a4, B TOM YHCJI€ IPAKTUKO-OPUEHTHPOBAHHBIX.

DOyHKIUH
(16 u)

KBangpatuunas ¢ynkuus, e€ rpadpuk u cpoiictBa. [lapaGona,
KOOP/IMHATHI BEPIIMHBI ApadO0IIbl, 0Ch CHMMETPHH MapadoJIbl.
CreneHHble (YHKLUUU C HATYpaJbHBIMHU IOKa3aTeas M 2 H 3,
UX rpauKu U CBONCTBA.

I'paduku pyakumii: y = kx,y = kx + b, ,y = axz,y = ad,
y=Vay ==t

Pacno3sHaBaTh BH/bI H3y4aeMbIX (YHKIHUil; HILTIOCTPHPOBATH
CXeMATHYECKH, 00BSICHATH PACIIOJIOKEHHE Ha KOOPAWHATHOM
wiockocTr rpadukoB ¢yHkumii Buga: Yy = kK, y = kx + b, ,y
= ad, y = ad,
— _k .
Y = /X, Y = = B 3aBUCHMOCTH OT 3Ha4€HUIl KOd()PHUIMEHTOB;
X

OIMUCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaJpaTHUHYIO (QYHKIHIO 110 GopMmyIe.
IlpuBoauTHL TPUMePbI KBAJPAaTUYHBIX 3aBUCUMOCTEH U3
peanbHOM JKHU3HU, PU3UKH, TEOMETPHH.

BoisiBasite 1 000011aTh OCOOEHHOCTH Tpaduka KBaJApaTHUHOMN
dyukimm Yy = ax® + bx + ¢ (Ipu HEOOXOAMMOCTH ¢
HaIPaBJISIONMIECH TOMOIIIBIO).
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Crpourhb H  H300paxaThb  CXeMaTH4YeCKHM  TrpaduKu
KBAJAPATHIHBIX (YHKIMI, 3a1aHHBIX GOpMyIaMu BHaay = ax, y
—a¢+0g y=-ax+p? y=at+bx+c (upu
HEOOXOIMMOCTH C BU3YAJILHOW OITOPOiA).

AHAIW3MPOBATh MW NPHUMEHSATH CBOWMCTBAa  HM3yYCHHBIX
GYHKIMA U1 UX TOCTPOSHHS, B TOM YHCIE C IOMOIIBIO
U (POBBIX PECYPCOB.

YucoBbie
MocJjie0BaTeILHOC
TH

(15 9)

IlonsTre yncoBoOM IIOCJIICA0BATCIBbHOCTH.

3amaHne TOCIe0BaTEIbHOCTH PEKYPPEHTHOH (GopMysIoin u

dbopMyIoii N-ro ujeHa.

ApudmeTrrdeckas ¥ reoMeTpudeckas mporpeccuu. Oopmysl
N-To 4ieHa apuPMeTHYECKOil U TeOMETPUYECKON MPOrpecCuil,

CYMMBI IICPBBIX N YJICHOB.

*M300pakeHre 4ieHOB apu(METHUYECKOH M TeOMETPUYECKOU

IIPOTrPECCUI TOUKAMH Ha KOOPAUHATHOM INIOCKOCTH.
JIMHEWHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.
CnoxHble IPOLIEHTHL.

OcBanBaTh U MPUMEHSATHh UHJEKCHbIE 0003HAUCHUS, CTPOUTH
peudeBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTUH,
CBSI3aHHOM C IOHATHUEM IOCIIE0BATEILHOCTH.

AHajau3upoBaTh (GopMyiIry N-TO 4YiI€HAa MOCIEeI0BATEIHLHOCTH
WIN  PEKYpPpeHTHY0  GOpMyJdy W  BBIYHCIATH  WICHbI
10CJIE/I0BATEIbHOCTEH, 3aJaHHBIX ~ J3TUMH  (HOpPMYJIaMH.
YcranaBiauBaTh 3aKOHOMEPHOCTh B MOCTPOCHUU
IIOCJIEZI0BATENbHOCTH, €CJIU BBINMCAHBI TEPBHIE HECKOJBKO €&
YJICHOB.

Pacno3snaBarh  apudMETHUYECKYI0O M  T€OMETPUUYECKYIO
IPOTPECCUU NPU Pa3HbIX CIIOcO0axX 3aJaHMsL.

Pemath 3asauu ¢ wucnosnb3oBaHueM GopMyl N-TO wieHa
apu(METUYECKOH U TE€OMETPHUUECKOW MPOrpeccHil, CyMMBI
MEPBBIX N YWIEHOB C OMOPOil Ha CIIPaBOYHYIO HHPOPMALIHIO.
*W300pa:xkaTh WICHBl IIOCIENOBAaTENIbHOCTH TOYKaMU Ha
KOOPJIMHATHOMN TIJIOCKOCTH™ .

PaccmarpuBare npumepsl NpOLECCOB M ABJEHUH U3
peaibHOM  KHM3HM,  WUIIOCTPUPYIOIIME  H3MEHEHHE B
apu(MeTHYECKON MPOrpeccuu, B T€OMETPHUUECKON MPOrPecCHH;
*1300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH Irpapuuecku™.
Pemats mnpocreiimme 3agayM, CBS3aHHBIE C YHCIOBBIMU
MOCJIEZIOBATENbHOCTSAMU, B TOM YHCIE 3a7aud M3 pealibHOM
KU3HK € MCIONB30BaHMEM  LU(QPOBBIX  TEXHOJOTUH
(37K TPOHHBIX TabIUI], rpaUUECcKOro KaabKyasTopa U T.I1.).
*PemiaTh 33724l Ha CIOXKHBIE MPOLEHTHI, B TOM YHCIE 33/1a4H
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U3 pealIbHOM NMPAKTUKHU (C UCIIOIb30BAaHUEM KAJIbKYJISATOPA).*
3HAKOMHUTBCS ¢ HCTOPHEN Pa3BUTHUS MATEMATUKU.

[MoBTOpEHME,
00001IeHME,
CHCTEeMATH3AIUS
3HAHMH

(18 v)

UYucna u BbIUMCIEeHHs (3aIUCh, CPAaBHEHHUE, JEHCTBUS C
JNEUCTBUTEIbHBIMU YHUCJIAMM, YUCIOBas MpsMas; IPOLEHTHI,
OTHOIICHHMS, TIPOTIOPIINH; OKPYTIIEHUE, TPUOIMKEHUE, OLIEHKA;
pellieHre TeKCTOBBIX 33/1a4 apu(METHYECKIM CIIOCOO0M).

AJiredOpanyeckue BbIpaKeHUsl (mpeoOpa3zoBanue
anredpanvyeckux BhIPAKEHUH, TOMYCTUMbIE 3HAUEHHUS).
@yHkmuu (IOCTPOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpauyecKoe pelieHue ypaBHEHUN U UX CUCTEM).

OnepupoBarb NOHATHSAAMH. MHOXECTBO, IIOJAMHOXECTBO,
olepalyu HaJ MHOXECTBAaMH; HCHOJb30BaTh TIpaduyeckoe
IIPEJICTAaBICHUE MHOXKECTB ISl ONMCAaHUs PEAJIbHBIX NPOLIECCOB
U SABICHMH, IpU PpEHIEHWH 3aJad M3 JpYyrux Yy4eOHbIX
IIPEIMETOB.

AKTyaJIN3MpOBaTh TEPMHMHOJIOTHI0O H OCHOBHbIC [CHCTBUS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPAIBHOE 4YHUCIO, IIPOCTOE U
COCTAaBHOE YHUCIA, ACIMMOCTb HATypalbHBIX YHUCEI, IPU3HAKU
JETMMOCTH, LEJI0€ YHUCIO0, MOIYJIb YHWCIA, OOBIKHOBEHHAs U
JecaTU4Has ApoOH, CTaHIAPTHBIA BUA 4Kcia, apudMeTHUeCKuit
KBaJPaTHBIN KOPEHb.

BbInoHATL JEeHCTBUSI, CPaBHHUBATb M YNOPSA04YMBATH
YUCJIa, MPEACTaBIATh YHCIA Ha KOOPAUHATHOM IIPSAMOM,
OKPYIUIATH  YHCJIa; BBINOJHATL NPHKHIKY M OLEHKY
pe3yJibTaTa BEIYUCIECHUM.

PemaTh TekcTOBBIE 33a1a4H ApUPMETUUECKIM CIIOCOOOM.
Pemars mnpakTruyeckme 3aJauM, COJEPKAaUNIUME IPOLEHTHI,
JIOJIM, YacTH, BBIPAKAIOUIME 3aBUCHUMOCTH: CKOPOCTb —
BpeMsi — DPAacCTOSIHME, I[€Ha — KOJMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — IMPOU3BOJUTEIBHOCTD TPY/Ia.
Pa3ouparpb peanbHble KU3HEHHBIE CUTYallnH, (GOpMYJIMPOBATH
UX Ha s3bIKE MaT€MaTHKH, HAXOAWUTH pElICHUE, NPUMEHsA
MaTEMaTHYECKUN annapar, MHTePIPeTHPOBATHL PE3YIbTaT
OnepupoBarh NOHATHUSIMHU: CTEIEHb C LEIBIM IIOKA3aTeIEM,
apudmernyeckuit KBa/IpaTHBIN KOpEHB, MHOT'OYJIEH,
anredpanveckas ApoOb, TOXIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH PACUETHl I10
dopmynaM, mpeoOpa3oBbIBATH IElble, APOOHO-PALMOHATbHbIE
BBIPQXEHUSI U  BBIPAXEHUS C KOPHSIMH, pEaM30BHIBAThH
pa3jgoKEeHUE MHOTOWIEHa HAa MHOXUTENIW, B TOM 4HCIE C
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UCTOJIBb30BaHUEM (OpMyD pa3HOCTH KBaJpaTOB W KBajapara
CYMMBI U Pa3HOCTH (C OMOPOIl HA CHPABOYHYIO MH(POPMAIUIO);
HaxOJUTh JONYCTUMbIC 3HAUYEHUsI MEPEMEHHBIX i1 JIPOOHO-
palMOHAIBHBIX BBIPAKEHHH, KOPHEH.

MopaeaupoBaTh C MOMOIIBIO (OPMYN pealbHbIE MPOLECCHl H
SIBJICHUS.

OnepupoBarh moHATUAME: QYHKIMS, TpaduK QYHKIUN, HYIH
GyHKIMM, TPOMEXKYTKH  3HAKOIMOCTOSHCTBA, IMPOMEXKYTKH
BO3pacTaHus, YObIBaHUS, HAHOOJIbIIIEE U HANMECHBIIICE 3HAUCHUS
GbyHKIIH.

AHaJIM3MpPOBaTh, CPaBHMBaTh, O00CY»JaTb  CBOWCTBA
byHKIMH, cTPOMTH UX rpaduxy.

OnepupoBaTh NOHATHSIMH: TPsSIMas MPONOPLHUOHATIBHOCTD,
oOpaTHasi ~ MPOMOPIHOHANBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBajpaTHuHas QyHKIUs, napadoia, runepooa.

HUcnonb3oBars rpaukm UL ONPEIEICHUS  CBOMCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, JJI pEIlIeHUs 3a1ad U3 APYTrux
y4eOHBIX TPEIMETOB U pEallbHOM JKHU3HHU, MOJAEJMPOBATH C
MTOMOIIIBIO TPaUKOB PEeaTbHBIC TTPOIIECCHI U SBICHHUSI.
Boipaxath ¢opMyJiaMu 3aBUCUMOCTH MEXY BEIMUMHAMM.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO TOAAM OBYYEHMUS)

7 kaacc (He meHee 68 4)

Ha3Banue
pa3aesa (TemMbl)
Kypca (4uci1o
4acoB)

OcHoBHOE coaep:xaHue

OcHOBHBbIE BU/bI 1eITEJIbHOCTH 00y4a0IIMXCH
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IIpocreiimme [Ipocreiimme reomMeTpruuecKue 0ObEKTHI: TOUKH, IPSIMBbIE, JTy4d | POpMyJIMPOBATH OCHOBHBIEC IOHATHUS U ONIPEICICHUSI.
reoMeTpuyeckue M yribl, MHOTOYTOJIbHUK, JIOMAHAs. Pacno3naBaTh  M3y4YeHHblE  T€OMETpUUYECKHE  (UTYpHI,
durypsi CMexHbIe U BEPTUKAJIBHBIE YTJIbL. onmpeeJiATh UX B3aUMHOE pAaCIOJOKEHUE, BBINOJHATH
U HX CBOliCTBA. Pabota ¢ npocTefiMu yepTeKamH. 4epTEXK MO YCIOBHIO 3a/a4d (C MCIIOJIB30BAHUEM CMBICIOBON
N3mepenue W3mepeHnue JMHEHHBIX W YIJIOBBIX BEIUYMH, BBIYHCICHHE |OMOPBI: HABOAAILIME BOINPOCHl W/WIM alNropuTMa y4eOHBIX
reOMeTPUYEeCKHX |OTPE3KOB U YIJIOB. JIEHCTBHI).
BeJIMYNH Ilepumerp u  miomans  ¢uryp, cocrtaBieHHbIX 13 |IIpoBoauTH IpoCTEiIINe OCTPOSHUS C MIOMOILBIO LUPKYIIST U
(14 ) MPSIMOYTOJIbHUKOB. JIUHEHKH.
N3MepsATH JUHEIHBIE U YIJIOBbIE BEJIMYMHBI T€OMETPUYECKUX
U MPAKTUYECKUX OOBEKTOB.
OnpenenssiTb «Ha TIJIa3» pa3Mepbl peallbHbIX OOBEKTOB,
MPOBOAUTH IPYOYIO OLIEHKY UX Pa3MepoB.
Pemiath 3a71auu Ha BBIYMCICHHUE JJIMH OTPE3KOB U BEJIUYMH
YTJIOB.
Pemiath 3a/1a4i Ha B3aMMHOE PACIIONIOKEHHE T€OMETPUUECKUX
duryp.
IIpoBoauTk KiIaccu(pUKaLUIO YIIIOB, BHIYUCIATH JIUHEWHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOJUTH HECJ0KHbIe HEOOXOIUMbIE
JI0Ka3aTeNbHbIE PACCYKICHUS.
3HAKOMMTHCS C UCTOPUEN pa3BUTHS TeOMeTPHU.
TpeyroabHuku [lonsiTve 0  paBHBIX TpeYrojibHUKaX W  NepBUYHbIE | Pacmo3HaBaTh Napbl paBHBIX TPEYrOJIbHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHUS O PAaBHBIX (KOHIPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM HPU3HAKOB) MpPHU HEOOXOIUMOCTH C

MpU3HAKa PAaBEHCTBA TPEYT OJIbHUKOB.
[Ipu3Haku  paBeHCTBa  MPSMOYTOJBHBIX  TPEYTOJbHUKOB.
CBOMCTBO MeIMAHBI TPSIMOYTOJILHOTO TPEYTOJIbHUKA.
PaBHOOepeHHBIE W PaBHOCTOPOHHUE  TPEYTOJBHHUKHU.
[Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO TPEYTOJbHUKA.
[IpotuB Oonbiell CTOPOHBI TPEYTOJbHUKA JIEKUT OONBIIHIA
yroJ.

[Ipocrelimine HepaBeHCTBA B T'€OMETPHH.
TpeyroibpbHuKa. HepaBeHCTBO TOMaHOM™ .
[IpAMOYTONBHBIN TPEYTOJILHHK ¢ yriaoM B 30°.

*HepaBeHcTBO

BHU3yaJIbHOW OIIOPOM.

BoiBoauTh  cineactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJILHUKOB.

®opmyanpoBaTh OTpeieNIeHus: OCTPOYT'OJIBHOTO,
TYIOYTOJIEHOTO, HPSMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPHUCHI, BBICOTHI,
MEAUaHbI TPEYIrOJIbHUKA, CEPCANMHHOTO NEPNCHAUKYIIApa

OTpe3Ka; MepuMeTpa TPEYrojbHUKA NMPH HEOOXOIUMOCTH C
OINOpPOM Ha AIITOPUTM IpaBUJIA.
®opmyaupoBaTh CBOWCTBA M TNPU3HAKU PABHOOEIPEHHOTO
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HepBHe IMOHATHA O JOKA3aTCIbCTBAX B ITCOMCTPUMU.

TPEYTrOJIbHUKA.
CTpouThb 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpumeHsaTh IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 33Jadyax (C MCIOIb30BAaHUEM CMBICIOBOM
OIOpPBI: HABOJSAIIME BONPOCH M/WIM aIrOpUTMa Yy4eOHBIX
JIeUCTBHI).

Hcnoab3oBaTh LUPPOBBIE PECYPCHI
CBOWCTB M3y4aeMbIX GUryp.
3HAKOMUTBCA C HCTOPHEN Pa3BUTUSA TEOMETPHUMU.

IJIS1  MCCJIeTOBAHUS

IHapanieabHble [TapamteneHble mpsiMble, WX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAVICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHbIE NP | HAXOAUTH IPAKTUUYECKUE IPUMEPBHI.
yIJIOB IIepeCceUCHUH MapalJIeIbHbBIX MPSAMBIX CEKYIIEH). M3yyaTh CBOICTBAa YIJIOB, OOpa30BaHHBIX IIPH IEPECEUCHUU
TPeyroJibHUKa [Ipy3zHak  napauIeNbHOCTH  NPSMBIX — YEPE3  PaBEHCTBO |IApAJUICIbHBIX MPAMBIX CEKYILEH
(14 v) pacCTOSIHUM OT TOYEK OJAHOM IPSMOM 10 BTOPOU MPSMOM. IIpoBoauTe pokazareabcrBa. PopmyaIMpoOBaTh TeopeMy
CymMa yriioB TpeyroJlbHUKa U MHOTOYTIOJIbHUKA. NAapaJUIEJIBHOCTH  JBYX IPSIMBIX C  IIOMOILIBIO  YIJIOB,
Buemnue yriisl TpeyrojabHHAKa 00pa30BaHHBIX NpPU [EPECEUEHUU OTHX IMPSAMBIX TpPETben
MPSIMOM.
BbIYuCAATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHUKA.
Haxonuth uucinoBble U OyKBEHHbIE 3HA4YE€HUS YIJIOB B
TEOMETPUYECKUX 3a/1a4aX C MCIIOIBb30BAHUEM TEOPEM O CyMME
YIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUM.
OxkpyxHOCTH OKpyKHOCTb, XOpZBI U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoBaThL  ONpedeeHHs.  OKPY)KHOCTH, XOPJBI,
U KpYT. K OKpyXkHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *IloHdarue o|aunamMerpa W KacaTelbHOM K OKpyxkHOCTH. M3yuaTrh uX
I'eomerpuueckne |I'MT, npumenenue B 3ajgadax. buccekTpuca M cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEXKH.
NOCTPOEHUA MEPIEeHIUKYIISAp KaKk FT€OMETPUYECKHE MeCTa TOUeK™ . HccnenoBathb, B TOM 4HCIIE HCMOJIB3YSl HH(POBbIE PeCypChl:
(14 v) OKpy’KHOCTb, ONHCAaHHAs OKOJIO TPEYroJbHUKA. BrmcaHHas B|OKpY)KHOCTb, BIMCAaHHYI0 B YIroj; LEHTP OKpYXHOCTH,

TPEYTrOJIbHUK OKPY>KHOCTb.
[Ipocreiine 3a1a4u Ha TOCTPOEHHUE.

BIIMCAHHOM B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHBIX
*HUcnmoan3oBath Metox [ MT ams nokazaTenbcTBa TEOPEM O
MePECEUCHNN OMCCEKTPUC YTIIOB TPEYTOJbHUKA U CEPEIUHHBIX
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NEPIEHIUKYJIAPOB K CTOPOHAM TPEYTOJIbHUKA C IOMOIIBIO
I'MT.*

OBanageBaTh NOHATHAMM  BIIMCAaHHOU
OKPYXKHOCTEH  TPEYrOJIbHUKA, HAXOAUTH
OKPYXHOCTEH C OIIOPOH Ha aJIrOpPUTM IpaBUJIa.
Pemiate OCHOBHBIE 3aJa4M HA NMOCTPOEHHE: YIJIa, PABHOI'O
JTAHHOMY; CEpPEAMHHOIO MEPHEHAMKYJISpa JaHHOIO OTPE3Ka;
OpsAMOM,  MOpPOXOJAIIEH  4Yepe3  JaHHYH  TOYKYy U
NEPIEHANKYIISIPHON JTaHHOW MPsSMON; OUCCEKTPUCHI JaHHOTO
yrja; TPEyroJbHUKOB [0 pPa3jJU4HbIM 3JEMEHTaM IpHU
HEO0OXOIMMOCTH C HaMPaBJISIOUIEH TOMOIIBIO.

3HAKOMUTBCA C HCTOPHEN Pa3BUTUSA TEOMETPHUMU.

U OIIMCAaHHOH
LHEHTPBl  3TUX

[MoBTOpEHME,
00001Ienne
3HAHMH

(4 4)

[ToBrOpenne u 0000IIEHHE OCHOBHBIX IOHSATHHA M METOIOB
Kypca 7 kiacca.

Pemiath 3aga4yd Ha IMOBTOPEHHUE, WILIIOCTPUPYIOIIME CBS3U
MEXy pa3InYHBIMU YaCTAMHU Kypca.

8 kiacc (He meHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE CoAEpKaHue

OcHoBHbIE BUbI JIeITEJIbLHOCTH 06yqa101unxcn

4acoB)
Yeroipéxyroasuuk |[lapannenorpamm, ero npusHaku u cBoiictBa. YactHele ciydan | A300pamxaTh U HAXOAUTH HA UEPTEkKaX UETBIPEXYTOJIBHUKU
" napajuieiorpaMMoB  (IPSIMOYTOJIBHUK, pPOMO, KBajapaT), HX |pa3HbIX BUJOB U UX DJIEMEHTHI.
(12 9) npu3Haku U cBoiictBa.  Tpameums.  PaBHoOokas — u|®opmyJIMpoOBaTh onpeeeHus: napajienorpamma,

MPSIMOYTOJIbHAS TPAIELHH.
*¥Y nBoenue meauansl. LlenTpanbnas cumMmmeTpus™

MpsIMOYTOJIbHUKA, poMOa, KBajapaTa, Tpameluu, paBHOOOKOU
TpaIenuy, IpSIMOYTOJIbHOM Tparenuu.

Hcnoabp3oBarh 1NpH  pelieHHMH MNPOCTEHINMX  3a1a4
MIPU3HAKHA U CBOMCTBA: MapajuleIorpaMma, MpsiMOYTrOJIbHHKA,
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poM0Oa, KBajpaTa, Tpameluu, pPaBHOOOKON
IPSIMOYTOJILHOM Tpameru.

IIpumeHsTH MeTO] YIBOEHUS MEIUAaHbl TPEYrOJIbHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoap3oBarh 1H(POBBIE pEeCypchl ISl  HMCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMHUTBCS C UCTOPUEN pa3BUTHS reOMeTPHUH.

Tpareuuu,

Teopema Pasieca

*Teopema Daineca U TeopeMa O MPOMOPIHOHATBHBIX OTPE3Kax.*

IIpoBoAMTH MOCTPOEHHUSI C IIOMOUIBIO LIUPKYJIS U JIMHENUKH C

U TeopeMa o CpenHsist TuHUS TpeyrojibHUKa. Tpamnenus, e€ cpeiHsst IMHUSA.  |ucnosib3oBaHue  TeopeMbl  dameca U Teopembl O
nponopuuoHagbH | *I[IponopunoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOIO |IPONOPLUOHANBHBIX  OTpPE3KaX, CTPOUTH  YETBEPTHIH
bIX OTpe3Kax, IIPOIOPLIMOHAIBHOTO OTPE3Ka. IPONOPLUOHANIBHBIM OTPE30K C ONOPOM Ha 3PUTEIBHYIO
no100HbIE CBolicTBa LIEHTpa Macc B TPEYTOJIbHUKE. HarJIsTHOCTb.
TPeYroJbHUKH [lonobuble  TpeyronbHuku. Tpu  mpuszHaka  nojoOus | HaxoamTs 11og00HbBIE TPEYTrOJIbHUKHN Ha TOTOBBIX YepTeXkax ¢
(154) TPeyroJibHUKOB* . [IpakTHueckoe mpuMeHeHHe. yKa3aHHEM COOTBETCTBYIOIIMX IIPU3HAKOB NOJO00MS HpU
HEOOXOAMMOCTH C BU3YaJIbHOW OTMOPOiA.
PemaTts 3agaum Ha NOAOOHBIE TPEYrOJIbHUKH C IOMOILIBIO
CaMOCTOSITEJILHOTO TIOCTPOCHUSI YEepTEeXKEH U HAXOXKICHUS
HOJOOHBIX ~ TPEYroJbHUKOB  IPU  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.
IIpoBoauTH 10KA3ATEIBCTBA C UCIIOJIB30BAaHUEM ITPU3HAKOB
M0/100MsI HECIOXKHBIX T'€OMETPUUYECKUX 3a/lad C ONOopoil Ha
JITOPUTM y4eOHBIX JIeHCTBUH.
IlpumeHsiTh  TOJNYYEHHbIE  3HaHMS  [PU  pEIICHUHU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIPaBJISIOMIEN TOMOIIBIO.
3HAKOMHTBCS C HCTOPUEH Pa3BUTHSA FEOMETPHUH.
IMnomans. [TonsiTre 06 oO1Ielt TeOpUH MIIOLIA/IH. OgaaneBaTh NMEPBUYHBIMHM TPEACTABJEHHAMHU 00 00mIei
Haxo:xnenne @opmynbl A8 IUIOIIAAU TPEYrOJbHHUKA, IMapajjiesiorpaMMa. | Teopuu Iomanau (Mepel), ¢GopMyaupoBaThL CBOWCTBA
nJiomajei *OTHOUIEHHE TIOU[alel TPEYTOIbHUKOB C OOIIMM OCHOBAHUEM |ILIOMIAIN, BHISICHATh UX HATJISAHBINA CMBICI.
TPeYroJbHUKOB WM o01Ielt BBICOTOM. [Ipumensats  ¢opmyasl  IMIOLIAAU  HapaiesorpaMMma,
U MHOTOYTOJIbHBIX |Bbruncienue miuomazeil cioXHbeIx ¢Guryp yepes pazOMeHHe Ha|TpeyrojibHHKa, Tpaleuud C OMOpoil Ha CHpaBOYHYIO
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¢puryp. Ilnomanu
noa00HbIX Guryp
(14 9)

4acTU U AOCTpOeHue.*

[Tnomanu ¢puryp Ha KiIeTyaToit Oymare.

[Tnomanu nogoOHBIX Guryp. Beraucienue miomaneit. 3amaun ¢
MPaKTUYECKUM cojepkaHueM. *PerieHue 3agad ¢ MOMOUIbIO
MeTO/a BCIOMOTraTeIbHOM MIIoaau.*

nH(OPMAIIHIO.

IIpumeHATH (bopMmyIbl IUIOLIAN BBITYKJIOTO
YeTBIPEXYTOJIbHUKA Yepe3 JAUaroHalu M YroJl MeXIy HUMHU C
OIIOPO¥ Ha CIIPABOYHYIO HH(POPMAITHIO.

Haxoautp 1miomaau ¢Guryp, u300pakE€HHBIX Ha KJIETYATOU
Oymare, HCIOJIL30BaTh Pa30UEHUE HAa YaCTH U JOCTPOEHHUE.
Pa3ouparh npuMepbl UCIOJIB30BAHUS BCIOMOTATEIHHOMN
TUTOILAIH JUIsl PEIICHUSI TeOMETPHUYESCKIX 3ajad.

HaxoauTh 1womaau nOAO0HBIX (UTyp C OmOpoil Ha
CIPaBOYHYIO HH(POPMAIIHUIO.

BbIyucasiTh IUIOMIAIN Pa3InYHBIX MHOTOYTOJIBHBIX (DUTYD.
PemaTtsh 3aaun Ha [UI0IIA/b C IPAKTHUECKUM COZEPIKaHUEM
1I0CJIE COBMECTHOTO aHAJIH3a.

Teopema
ITugaropa u
HavyaJja
TPUTOHOMETPUH
(10 v)

Teopema Iludaropa, €& n0Ka3aTeNbCTBO U NPHUMEHEHHE.
Oo6patHas Teopema [Tudaropa.

OnpeziesicHHe TPUTOHOMETPUYECKHMX (DYHKIMHA OCTPOro yria,
TPUTOHOMETPUYECKAE  COOTHOIIEHUS B NPAMOYTOJLHOM
TpeyronbHuke. OCHOBHOE TPUTOHOMETPHIECKOE TOKIECTBO.
COOTHOLIEHHST ~ MEKJYy  CTOPOHAMH B  MPAMOYTOJIBHBIX
TpeyronbHuKax ¢ yriamu B 45° u 45°% 30° u 60°.

®opmynupoBats Teopemy Iludaropa, mcmoab3oBarh €€ B
MPAKTUYECKUX BHIYUCIICHUSIX.

Bnagerp  NOHSATHAMM — TPUTOHOMETPHYECKHX  (PYHKIMI
OCTpOTO yIiia, MPOBEPSATh UX KOPPEKTHOCTb.

BbIBOAUTHL  TPUTOHOMETPUYECKHE  COOTHOLIEHHS B
MPSIMOYTOJIBHOM TPEYTOJBHUKE C ONMOpPOH Ha CIPABOYHYIO
UH(pOPMALIHUIO.

HccaenoBarh  COOTHOIICHHST  MEXKAY  CTOPOHAMH B

IPSIMOYTOJIBHBIX TPEYTOJBHUKAX ¢ yrulaMu B 45° u 45°; 30° u
60° ¢ HampaBJIAIONICH TTOMOIIIBIO.

Hcnoan3oBarh  GopMysbl  TNpUBEACHUS U
TPUTOHOMETPHUUECKOE TOXKIECTBO JUISl HAX0XKICHUS
COOTHOILICHUI MEXAy TPUTOHOMETPUYECKUMHU (QYHKLUAMHU
pPa3IUYHBIX OCTPBIX YIVIOB C ONOPOM Ha CIPAaBOYHYIO
uH(pOpMaIIHIO.

IpuMeHsiTh TONyYCHHBIC 3HAHUS W YMEHUS TPU pPEIICHUU
MPAaKTUYECKUX 3a7ay (MpH HEOOXOIMMOCTH C OINOpOil Ha
QITOPUTM MPABUTIA).

3HAKOMHTBCS C HCTOPUEH PA3BUTHS FEOMETPHUH.

OCHOBHOC
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Yrasl B BrnicanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTeslbHON U | DOpMYyJIHPOBATHL OCHOBHBIE OIPECIICHUS, CBS3aHHBIE C
OKPY>KHOCTH. XOpAOH. yrilaMu B Kpyre (BIMCaHHBIN YIroJl, IEHTPaIbHBIN YIou).
Bnucannsble VYTibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE BrircaHHbBIE ¥ ONMCAHHBIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYMCJISATH YIJIbl C IOMOLIBIO TEOPEMBI O BIIMCAHHBIX yIiax,
4YeThIPEXyroJbHUK |CBOWCTBA. IIpuMeHeHume H3TUX CBOMCTB IpU  PELIEHUU |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
u. TFEOMETPUUYECKUX 3aad. LEHTPAJIbHOM yIJIe IpU HEOOXOAUMOCTH C BH3YaJbHOM
KacartenbHble B3anmHoe pacnionokeHue IByX OKpyxkHocrtei. Kacanue|onopoiu.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccaenoBatb, B TOM UHCIE C IOMOLIBIO LU(PPOBBIX
Kacanue pecypcoB, BIMCAaHHBIE M OIMCAHHBIE YETHIPEXYTOJIbHUKH,
OKPY:KHOCTeH BBIBOJUTH WX CBOWMCTBA M IPU3HAKU IIOCJIE€ COBMECTHOIO
(13 v) aHaju3a.
Hcnonb3oBaTh 3TU CBOWCTBA M INPU3HAKM IIPU PELICHUU
3ajad.
IloBTOpEHue, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3ajauM Ha IOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
o0o0menune KJIaCCOB, 0000IIeHNEe 3HAHU. MEXly pa3IMYHbIMU YacTsAMU Kypca.
3HAHMH
(44)

9 kaacc (He MeHee 68 )

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpus. |Onpenenenie TPUroHOMeTpUUeckuX (GYHKIuA yrioB oT 0° 10| M@opMyJMpoBaTh  ONpedeJeHHs]  TPHUTOHOMETPHYECKUX
Teopemsl 180°. KocuHyc W CHHYC TOpSIMOTO H Tymoro yria. Teopema|(QyHKIH TYMbIX W MPAMBIX YIJIOB C BH3YalbHOM OIOPOIL.
KOCHHYCOB M kocuHycoB. (O000mEnHas) Teopema CHHYCOB (C pamuycoM | DopMyTHpoOBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. ONMCAaHHON OKpYXHOCTH). HaxoxaeHue UIMH CTOPOH M |pPaJlyCOM OIMCAHHON OKPYKHOCTH).
Pemenue BEJIMYMH YITIOB TPEYTOJIbHUKOB. Pemiath TpPEyrojbHUKM C ONOPOM Ha aNrOPUTM YUEOHBIX
TPeyroJbHUKOB dopmyna miuomaaM TPeyroJbHUKa 4epe3 JBE CTOPOHBI U YIOJI | AEUCTBUI.
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(16 1)

Mexay HUMU. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA YEPE3 €ro
JUaroHalld ¥ yroj MEeXAy HUMHU.
[IpakTrueckoe MPUMEHEHHE JOKa3aHHBIX TEOPEM.

Pemrate MPAKTUYIECKUE 3aJadu, CBOAAIIIMNECH K
HAXO0KACHUIO PAa3/IMYHbIX 3JIECMEHTOB TPEYIroJbHHUKA.

IIpeodopasoBanue |*IlonsTHe 0 MpeoOpazoBaHUM MOAOOUS. OcBauBathb NMOHsATHE npeodpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI MTOIOOHBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
Metpuyeckue Teopema o0 mnpousBeneHUM OTPE3KOB XOpH, Teopema o |npeoOpa3oBaHuu nonodus. Haxomuts npumepsl noaodus B
COOTHOLIEHHUS B MPOU3BEACHUU OTPE3KOB CEKYIIMX, TEOpeMa O KBaapaTe |OKpYKalollen JeHCTBUTEILHOCTH.
OKPYKHOCTH kacaTenbHOU. [IprMeHeHMe B peIIEHUH T'eOMETPUYECKUX |* BHIBOIMTH METPUYECKHE COOTHOUICHUS MEXAY OTpe3KaMu
(10 9) 3a1ay.* XOpH, CEeKyIIMX M KacaTeJIbHbIX C  MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOJOOHBIX TPEYTOJIbHUKOB.
PemaTp reoMeTpudecKue 3aJadd M 3aJa4d HU3 PEATBHOU
KHU3HH C UCIIOJIb30BaHUEM OJJOOHBIX TPEYTrOJbHUKOB.*
BekTopsbi OmnpeneneHne BEKTOPOB, CIIOKEHHE M PA3HOCTh BEKTOPOB, | McmoJib30BaTh BEKTOPHl Kak HANpaBICHHBIE OTPE3KH,
(12 9) YMHOKEHHE BEKTOpa Ha YKCJIO. HCCIIeI0BATh reoMeTPUUECKUI (nepemertenue) U
@uU3NYECKUI U T€OMETPUYECKUI CMBICI BEKTOPOB. ¢usnyeckuid (Cuiia) CMBICIBI BEKTOPOB C OIOpOH Ha
PaznoxeHue BekTopa IO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM. | BOIPOCHBIH IUIaH.
KoopaunaTsl BekTOpa. 3HaTh omnpexejJeHHsi CYMMbl W Pa3HOCTH BEKTOPOB,
CkansipHoe TpOU3BEJCHUE BEKTOPOB, €ro IMPUMEHEHHE IS |yMHOKEHHS BEKTOpa Ha 4HCIIO, ucc1e10BaTh
HAXOXXJICHUS JJTMH U yTIIOB. TeOMETPUUECKUH B (PU3MUYECKHI CMBICIIBI TUX OTIEPALNi.
Pemienue 3a1a4 ¢ MOMOIIBIO BEKTOPOB. Pemats reoMerpuyeckue 3adayd €  HCIHOJIb30BAHUEM
[IpumeHeHHe BEKTOPOB ISl PEUICHUs 3a]a4 KHHEMAaTHKH | |BEKTOPOB.
MEXaHUKH. PackaagpiBaTh  BEKTOp IO JIBYM  HEKOJUIMHEAPHBIM
BEKTOpaM.
Hcnoan3oBaTh  CKaJIsIpHOE  NPOM3BEACHUE  BEKTOPOB,
BBIBOJIMTH €0 OCHOBHBIE CBOICTBA.
Boruncasite CymMMy, Pa3sHOCTb M CKaJIIPHOE MPOM3BEAECHUE
BEKTOPOB B KOOPMHATAX.
I[IpuMeHsiTh CKaJIIPHOE NPOU3BENEHUE ISl HAXOMKIACHUS
JUTUH | YTIIOB.
JlekapToBbI JlekapTOBBI KOOPAMHATHI TOYEK HA TUIOCKOCTH. OcBauBaTh MOHATHE MPSIMOYTOJIBLHOM CHCTEMBI KOOPJIMHAT,
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KOOpAMHATBHI  Ha|*YpaBHeHHE NPSAMON.* YTIIOBOH KOA(PQHUIMEHT, TAHTCHC YTIJIa |IeKapTOBBIX KOOPIMHAT TOUKH.
IUIOCKOCTH HAKJIOHA, IapaJUICIIbHBIC U MIEPIECHINKYIIPHBIE IIPSMBIE. HccnenoBarb ypaBHEHHE IPSIMON M OKPYXKHOCTU C OIOPOU
9 ) VYpaBHeHue OkpyxkHOCTH. HaxoxaeHne KOOpAMHAT TOYEK |Ha BOIPOCHBIM ILJIAH.
MepeCeYeHUs] OKPYKHOCTHU U IPSIMOM. HaxoauTts LeHTp U pagnyc OKpYKHOCTH MO €€ YpaBHEHUIO.
MeTo KOOpAMHAT IPU PEILIEHUU T€OMETPUUYECKUX 3a/1a4. Pemath 3agaym Ha HaXO0XJIEHUE TOYEK IIE€PECEUCHMS
Hcnonbs3oBanne MeToa KOOPAMHAT B IPAKTUYECKUX 3a]1a4ax HPSIMBIX U OKPY’KHOCTEHN C IOMOLIBIO METOJa KOOPINHAT.
Hcnoab30BaTh CBOWCTBA YIJIOBOTO KOX(UIMEHTA MPSIMOI
OpU pELIeHUH 3aJ]ad, i1 OIPEICICHUS PacHoJIOKEHUS
HIPSIMOM.
IIpumeHsITH KOOpAUHATHI IIPU PELIEHUU N€OMETPUUECKUX U
IPAKTUYECKUX 3aJad, Ui IOCTPOCHUS MaTeMaTUYECKUX
MoJIeiel pealbHbIX 3a/1a4 («METO/ KOOPIUHATY).
IMMoab30oBaThest I INOCTPOGHHUST M MCCIEAOBAaHUMN
U (POBBIMU pecypcamu.
3HAKOMHTBCS € MCTOPUEH Pa3BUTHs T€OMETPUHU
I[IpaBuiabHbIe [IpaBuiIbHBIE MHOTOYTOJIBHHKH, BBIYHACICHME HX 3JIEMEHTOB. | DopMyaupoBaTh oIpezeeHue MPaBUJIbHBIX
MHOIOYIOJbHUKH. |YHcClio 7 U JIuHA OKPYKHOCTH. JUIMHA AYrM OKpPYXHOCTH.| MHOIOYIOJIbHUKOB, HAXOAUTH UX DJIEMEHTHI.
Joauna Pannannas mepa yria. IMoab30BaTHCS MOHATUEM JUIMHBI OKPYXHOCTH, BBEIEHHBIM

OKPY:KHOCTH H
IJIOIIAAb Kpyra.

[Tnomans kpyra M ero 3J€MEHTOB (CEKTOpa W CErMEHTa).
Brruncnenue miomazaei Gpuryp, BKIOYAOMIMX JIEMEHTHI Kpyra.

C TOMOIIBI0 NPAaBUIBHBIX MHOTIOYTOJILHUKOB, OMpeneasiTh
YUCJIO T, JJIMHY IYTH U paJuaHHYI0 MEpy yriia 1o oopasity.

Bbrunciienue IIpoBoanTh mepexoa OT paJlaHHON MEpHI yria K IpagyCHOU
Iomaxei 1 Hao0OpOT 10 BU3YaJIbHOM omnope.
(8 u) OmnpeneasaTs III0IIALb KPyTa.
BoiBoauTs dopmyaasl (B IpagyCcHON U paJuaHHON Mepe) s
JUIMH YT, IUIOLAZENd CEKTOPOB M CETMEHTOB C OINOPOM Ha
BOIIPOCHBI IIJIaH.
BouruncasTe 1wiomanu (uryp, BKIIOYAIOUIUX DIEMEHTHI
OKpPY)XKHOCTH  (Kpyra) C OHOpOMl Ha  CHPaBOYHYIO
HH(pOpMaIIHIO.
HaxoauTp 1UI0IIAIM B 337ja4aX peaIbHOM KU3HH.
JABuxeHust *TloHsiTHE O TBM)KEHHUH TTIOCKOCTH. Pa3oupary  npumepsl,  WUIIOCTPUPYIOUIME  HOHATHUSA
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IVIOCKOCTH [TapannenpHblil nepeHoc, MOBOPOT U cUMMETpUs. OCU U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPHUHU.
(69) CUMMETPHUH. @opMyJIHPOBATH ONPEACICHUs IAPAJUIENBHOIO IMEPEHoca,
[Ipocreiimuye npUMEHEHN B PEILICHUH 3aa4™ . IIOBOPOTa M OCEBOM CHMMETPUU C BHU3YaJbHOM OIIOPOM.
HaxoauTh HENOBMKHbIE TOUKH 110 00pa3Ly.
HaxoanTh IIEHTPBI U OCH CUMMETPUH npocTeimux Guryp mo
obpasiy.
*TIpuMeHSATHh TapAJJICIbHBI NEPEHOC U CUMMETPHUIO NpU
pelLIeHNH FeOMETPUUECKUX 3aJau (pa3douparb IPUMEPHI).
Hcnoab30BaTh 1151 HIOCTPOCHUS U UCCIIEIOBAaHUHN II(PPOBBIE
pecypchL.*
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX IOHATHH U METOAOB KypcoB 7—9|OmnepupoBaTh MOHATHSAMH: QUTypa, TOYKa, ImpsMas, yrou,
00001eHne, KJIaCCOB, 0000IIEHUE U CUCTEMATHU3aLUs] 3HAHHH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBII U  PaBHOCTOPOHHUI
cucrematru3amusi  |[Ipocreiimue reomerpuueckue QUIypbl U HMX CBOMCTBA. | TPEYrOJIbHUKH, MPSMOYIOJIbHBIM TpPEYrojbHUK, MEIUaHa,
3HAHMH W3mepenne reoMeTpu4ecKiX BEJIMYHH. OuccekTpuca M BBICOTa TPEYrOJIbHUKA, Mapajljiesorpam,
(7 q) TpeyrogbpHUKH. poMO, NpsSMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapanyienbHble ¥ NEPIICHIUKYISPHBIC MIPSMBIE.
OxkpyxHOCTb M Kpyr. ['eomeTpuueckue MOCTpOEHHUS. YTJbl B

OKpPY’KHOCTH. BmnmcaHHble W ONHMCaHHBIE  OKPYXXHOCTH
MHOT'OYTOJIbHUKOB.

IIpsiMast 1 OKpPY’KHOCTb.

YUeThIpEXYroJIbHUKN. Bnucannsie u OIMCaHHBIC
YETBIPEXYTOJIbHUKHU.

Teopema IIudaropa u Hayana TpuroHomerpuu. Pemenue oommx
TPEYroJIbHUKOB.
HpaBI/IHBHBIG MHOI'OYI'OJIbHUKH.

[Ipeobpa3zoBanus IUIOCKOCTH. JIBrokeHus. [Tonobue.
Cummertpus.
[Mnomans. Beruncnenne mmomaneii. I[lmomann 1om00HBIX

¢buryp.
JlexapToBBbI KOOPAUHATHI HA IIIOCKOCTH.
BekTopsl Ha IOCKOCTH.

KacaTejbHasl; paBeHCTBO U M0J00Ke (GUryp, TpeyrojibHUKOB;
HNapajuleIbHOCTh M NEPHEHIUKYJISIPHOCTh MPSAMBIX, YIOJ
MEXIY HpSAMbIMHU, CHMMETPUS OTHOCHUTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAacCTOSHME, BEJIWYMHA YIJa, IUIOLIAlb,
HEPUMETP.

Hcnoan3oBate  ¢opmyJibl:  MepUMETpa U ILIOLIATU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIIAAN KpyTa,
00BEMa IPSMOYTOJIBHOTO MapajllesIenuIe N 1a.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJIUHAT, BEKTOP; MCNOJb30BaTh JOTH MOHATHA A
IPEJCTaBICHNs JaHHBIX U PEUICHMs 3a/ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHUE OCHOBHBIX IIOHATHUH,
WJUTIOCTPAIMIO CBSI3eH MEXIy pazIUYHBIMU YacTSAMHU Kypca.
Bbi6upaTs MeTOA [UIA PELICHUA 3aa4u.

Pemathb 3a1a4u U3 MOBCEAHEBHON KU3HU.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 kaacc (He menee 34 4)

Ha3zBpanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0 M XCS

Ilpeacrasiienue [lpencraBienne maHHBIX B Tabmunax. [Ipaktuyeckwe | OcBamBaTh  Ha  0a30BOM  YpPOBHE  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTATUCTHMUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) WHTEpIpeTanus TaOIU4YHBIX JaHHbIX. [IpakThueckas pabora | MacCMBOB € IOMOIIBIO TaOJHMII M  JUarpaMm C
«Tabnuupy. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe npeacTaBieHHE IJaHHBIX B BHJE KPYIOBbIX, | (Zemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuMarpaMM.  YTeHHWE © | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
noctpoeHne  auarpamm.  [Ipumepsl  gemorpaduueckux | OOIIECTBEHHBIE W PUPOIHBIC SBICHHUS).
JMarpaMm. M3yyar, Metoabl paboTbl ¢  TaOJUMYHBIMH U
[TpakTrueckas pabota «Jluarpammb». rpaUyecKUMU NPEICTABICHUAMU JaHHBIX C MOMOIIbIO
U(POBBIX PECYpCOB B XOJ€ MPAKTUUYECKUX padoT (c
HaIPaBJISIONIEH TOMOIIBIO).
OnucareabHas Uucnosslie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHATHSA: YUCIOBOH
CTAaTHCTHKA Menuana 41caoBoro Habopa. Y cTOMUYMBOCTh METUAHBI. Habop, Mepa IeHTPAIbHON TEHIEHIMH (Mepa LIeHTpa), B
8 v) [TpakTuueckas padora «CpenHue 3HAUCHUS. TOM YHCIIe CpeiHee apuMeTHIecKoe, MeIMaHa.

HaubGonpiiee u HanmMeHbIllee 3HAYEHHS YMCIOBOTO Habopa.
Pasmax.

OnucpIBaTh CTAaTUCTUYECKHE JaHHBIE C TOMOIIBIO
cpenHero apuMeTHIecKoro U MeAnanbl. Pemars 3a1auun
(c uCmoNb30BaHHMEM 3PUTENBHON HATJSIIHOCTH W/WIU
BepOaIbHOM OMOPHI)

HN3yyarp cBOMCTBAa CPEIHUX, B TOM YKCIIE C IIOMOIIBIO
U(POBBIX PECYpPCOB, B XO0JI€ MPAKTHYECKUX PadOT, (C
HaIpPaBJISIOIIEN TOMOIIBIO).
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OcBauBaTh Ha 0230BOM yYpOBHe MOHSITHA: HanOOJIbIIIECE
1 HaMEHbIIIee 3HAUYCHHS YMCI0BOI0 MacCHBa, pa3Max.
Pemarh 3aga4un Ha BBIOOp crioco0a ONMMCaHUs TaHHBIX B
COOTBETCTBUH C MHPHPOJOH  JAaHHBIX HM  LEIIMHU
UCCIICIOBAHMSI C HAMPABJISIONICH TOMOIIIBIO.

Cayuaiinas
H3MEHYHBOCTh
(6 1)

*CnyuaiiHas U3MEHYMBOCTH (mpumepsbl). YacTora 3HaUYCHU B
MaccHBe JaHHbIX. [ pynnupoBka. ['ucrorpaMmel.
[Tpaktuyeckas padora «CryyaiiHas H3MEHUUBOCTB Y. *

*OcBanBaTh NOHATHS: YaCTOTa 3HAYEHUH B MAacCCHBE
JAHHBIX, TPYNIIUPOBKA JAaHHBIX, TUCTOrPaMMa.

CTpouTh TUCTOIPaMMBI TI0 00pasily

OcBauBaTh rpaduyeckue MpeacTaBiIeHUs] pa3HbIX BUOB
CIy4ailHOM W3MEHYMBOCTH, B TOM YHCJIE C MOMOUIBIO
1U(POBBIX PECYPCOB, B XOJI€ MPAKTUYECKON pabOTHL.*

BBenenue B
Teopur rpagos
4 )

*I'pad, Bepmmna, pedpo. IIpencraBnenue 3a1auu ¢ MOMOIIBIO
rpada. CreneHb (BaJeHTHOCTh) BepiiMHBL. Yucino pédep u
cymmapsas creneHb BepmuH. Llens u nuki. [lyte B rpade.
[TpencraBnenue o cBsizHOCTH Tpada. OOxon rpada (diinepos
nyth). [IpencraBnenne 06 OpueHTUPOBAHHBIX Tpadax.*

*OcBaunBaTh NoHATHA: Tpad, BepmmHa rpada, pedpo
rpada, CTerneHb (BaJICHTHOCTh BEPIIMHBI ), ICTIb U IIUKII.
OcBauBaTh NOHSTHA: NyTb B Tpade, SHIEPOB MYTh,
00xox rpada, OpueHTUPOBAHHBIN rpad.

OOcyxknaTh pelieHue 3aJa4d  Ha IOUCK CYyMMBbI
creneHeld BepmuH rpada, Ha MOUMCK 00xoxa rpada, Ha
MOWCK TyTed B  OPHEHTHPOBAHHBIX Tpadax ¢
HAIPABISIONIEH TOMOIIBIO.

OcBauBaTh CHocoObI IPEJACTABICHUS 3a/ad U3 Kypca
anreOppl, TEOMETPUU, TEOPUH BEPOSATHOCTEH, APYTUX
IpeIMEeTOB ¢ MOMOUIpl0 TpadoB (KapThl, CXEMBI,
AIEKTPUYECKUE IeNH, (YHKIHMOHATbHBIE COOTBETCTBUS)
Ha npuMepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
co0bITHSA

49

*Cry4aiiHbI ONBIT M cCilydaifHoe coObiTue. BeposiTHOCTH U
qyacToTta COOBITHS. Ponb ManoBEepOSTHBIX M HPAKTUYECKH
JIOCTOBEPHBIX COOBITHI B MpUpoje U B oOmecTBe. MoHeTa u
UrpanbHasi KOCTb B TEOPUH BEPOSTHOCTEHN.

[TpakTuueckas pabota «Yacrora BeInageHUus opiay.*

*OcBanBaTh MOHSITHS: CIY4YalHbII ONBIT U CiIydaiiHOE
COOBITHE, MAJIOBEPOSTHOE U TMPAKTHUECKH JTOCTOBEPHOE
coObITHE.

M3yyaTh 3HAYMMOCTb MAJOBEPOSTHBIX COOBITUH B
npupoae W oOIIecTBe Ha BaXKHBIX IMpHUMepax (aBapuw,
HECYaCTHBIE ClIy4au, 3ammuTa NIEPCOHAIBHOMN
nH(popMaluu, nepeaada JaHHbIX).
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M3yyaTth pojb KJIACCUYECKUX BEPOSTHOCTHBIX MOAENEH
(MoHeTa, UrpanbHas KOCTb) B TEOPUU BEPOSITHOCTEH.
Habawaate U M3y4aTh 4acTOTy COOBITUH B IPOCTBIX
HKCIEPUMEHTAX, B TOM 4YMCJIE C MOMOLIbI LU(DPOBBIX
PECYpPCOB, B X0JI€ IPAaKTUYECKOI paboThL.*

0O000menue,
KOHTPO.JIb
(549)

[IpeacraBnenne  nmaHHbiX.  OmnucaTelbHas  CTaTHCTHKA.
BeposTHOCTB City4aitHOTO COOBITHSI.

I[MoBTOpAAITH H3YyYEHHOE U BLICTPAUBATH CHCTEMY
3HAHUH.
Pemath 3agaum Ha Npe/ICTABIICHUE U OMKMCAHUE JTAHHBIX

c MIOMOILBIO U3yUYEHHbIX XapaKTePUCTUK C
HaIIpaBJIAOIIEH TOMOILBIO.
O0cyxnaTh NpUMepbI CIIy4alHBIX COOBITHI,

MaJIOBEPOSTHBIX u MIPaKTUYECKH JIOCTOBEPHBIX
CIIy4aiHBIX COOBITUH, WX POJM B TMPUPOAEC U KHUZHU
YesoBeKa

8 kiacc (He meHnee 34 4)

Ha3zBanue
pasaeJa (TemMbl)
(4ucy10 YacoB)

OcHoBHOE cogepkaHue

XapakTepucTHKA JeATeJbHOCTH 00y4aI0 M XCS

IHoBTOpPEHME
Kypca 7 kjaacca
(4 9)

[IpencraBnenne  maHHbiX. OmnwmcarenbHas  CTATHUCTHKA.
Crny4daitHast ”3BMeHUMBOCTh. CpeTHre YHCIOBOTO Habopa.
Crnyuaiinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuyeckne Monenu TEOpUH BEPOSITHOCTEH: MOHETa H
UrpanbHasi KOCTb.

IloBTOpPSAITH M3y4EHHOE U BBICTPAMBATB CUCTEMY
3HaHUM.

Pemare 3agaum (Mo BH3yaJdbHOHW omope) Ha
NpEJCTaBICHUE U ONHCAaHWE JAHHBIX C IIOMOIIbIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemiate 3agaum (o BH3YyaJbHOHl  omope) Ha
IIPEJICTABICHUE TPYNIHUPOBAHHBIX JAHHBIX W OINHCAaHUE
CIy4ailHON M3MEHYUBOCTH.

Pemars 3agaum (Mo BH3yaJdbHOHW omope) Ha
OIpEICIICHUE 9acTOTBHI CITyYaHBIX COOBITHH,
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obcyxaeHue IPUMEPOB CIIy4aHBIX COOBITHH,
MaJIOBEPOSATHBIX u IIPAKTUYECKH JIOCTOBEPHBIX
CIIy4aliHbIX COOBITUH, HUX POJIM B IPUPOAE U KU3ZHU
4eJI0BEKA.

OnucarejabHas *Otknonenus. Jlucnepcus uucioBoro Habopa. CtanmaptHoe | *OcBamBaTh NOHSATHA: JHUCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[narpaMMbl paccemBaHUs.* OTKJIOHEHHWE, WCIOJIb30BaTh JTH XAPAKTEPUCTUKH IS
PaccenBanmne OTIMCAHUs PACCEMBAHUS JJAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
(4 4) WM HAJIMYWAM CBSI3M T10 IMarpaMMaM pacCEeUuBaHUs.
CTpouTh JuMarpaMMbl pPAcCeMBAaHUS MO HWMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHajIn3a).*
MHo:kecTBa MHOecTBO, MOAMHOXKECTBO. Omnepaiuu Haja MHOXecTBaMH: | (OcBaMBaTh MOHSATHA: MHOXXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue, mepeceueHue,  pomnoyiHeHwe.  CBOMCTBA | MOJAMHOXKECTBO.
omepanui Hax MHOKECTBAMM: NepeMEeCTUTENbHOE, | BBIMOJHATH onepamnun HaJI MHO>XECTBaMHM:
CoueTaTeNIbHOE, paclpeAeuTeNbHOE, BKIOUEHHUS. 00BbeAMHEHNE, IEpECEUCHHE, JOIIOJIHEHUE (110 00pasily).
I'padpuaeckoe npeacTaBIcHUE MHOXKECTB. HUcmosp3oBaTh CBOMCTBA: MePEMECTUTEIBHOE,
COYeTaTeNbHOE, pACIpENSIUTENIbHOe, BKIIOYEHUS (C
MCIIOJIb30BaHUEM BU3YaAIbHOM OMOPHI).
Hcnoan3oBath rpaduyueckoe MpeACcTaBICHHE MHOMXKECTB
MpU OMHMCAHUU PEATbHBIX MPOLIECCOB U SIBICHUM, MPU
pEIICHUH 3a/1a4 U3 IPYTruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCTIONTb30BaHNEM BU3YAIbHOMN OIOPHI).
BepositHOCTB DIeMeHTapHbIe COOBITHS. Crnyuaiinble coobiTHs. | OcBamBaTh HaA 0a30BOM YPOBHE MOHSTHS
CJY4YaiHOro bnaronpustcTByromnpe AJIeMEHTapHbIC COOBITHS. | dIEMEHTapHOE€ COOBITHE, CIydyalHOe COOBITHE Kak
coobITHS BepostHocti  coObiTui. OTBITEI ¢ PaBHOBO3MOXKHBIMHU | COBOKYIHOCTH  OJArompUATCTBYIOIIMX  DIEMEHTApHBIX
(6 v) 3JeMEHTapHBIMHA COOBITUSIMU. CTydalHbIN BBIOOD. COOBITHH, PABHOBO3MOYKHBIE AJIEMEHTAPHBIC COOBITHS.

HpaKTI/I‘-ICCKaSI pa60Ta «OIBITHI C PaBHOBO3MOKHBIMU
OJIEMCHTAPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4m Ha BBIUMCIIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTAPHBIX COOBITHH CIydallHOTO
onbITa (C MCIOJIb30BAaHUEM 3pUTENIbHONW HarJsIIHOCTH
1/Wau BepOaIbHOM OMOpHI).
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PemaTh 3a7a4M Ha BBIUUCICHUE BEPOATHOCTEN COOBITHI
B ONbITAX C PaBHOBO3MOXHBIMU  3JIEMEHTapPHBIMU
COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIBHOM  HATMSJHOCTH  W/WIU
BepOAIbHOM OTIOPHI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MOXKHBIMU
3JIEeMEHTapHBIMUA COOBITUSIMU (C MCIOJIb30BAHUEM MOHET,
UTpabHBIX KOCTEH, JIPyTUX MoIeIIeH )
B XOJE TMpaKTUYeCKOW paboThl (C HCHOIB30BAHUEM
BU3YaJIbHOU OMOPHI).

BBenenue
Teopuio rpagos
(4 9)

*JlepeBo. CBoiicTBa JepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BUCAYEH BEPIIUHBI, CBSI3b MEXIY YHCIOM
BepIlKH U unuciaoM pédep. [IpaBuno ymHoKeHHs.*

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mukia,
BHCsAYas BEpIIMHA (JUCT), BETBb JEpeEBa, IyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuaTh cBoOiCTBAa [epeBa: CyIIECTBOBAHME BHUCSYEU
BEpIIMHBI, EIWHCTBEHHOCTb IYTH MEXAY JBYMS
BEpIIMHAMU, CBS3b MEXJY YHUCIOM BEpIIMH U YHUCIOM
peoep.

YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
IIOMCK M IIEPEUNCIICHHE IyTeW B JEPEBE, ONpEICIICHUE
yucia BEepIIMH Uiy pédep B AepeBe, 00XoJ OMHAPHOTO
JepeBa, B TOM UHCIE€ C IPUMEHEHHMEM IIpaBHIIa
YMHOXEHUS.*

Cayuaiinbie
co0bITHA
8 1)

*IIpoTUBOMONIOXKHOE  COOBITHE.
OObenuHeHUe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbiTus. @opmyna cinoxeHuss BeposTHocTed. [IpaBuio
YMHOXKEHHMSI ~ BEpPOSATHOCTEH.  YCJIOBHas  BEPOSTHOCTD.
HeszaBucumble  coObiTus.  IlpencraBienue  cimydaifHOTro
JKCIIEpPUMEHTA B BUJIE iepeBa.*

Huarpamma  Oiinepa.

*OcBanBaTb MNOHSATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHS, OMEpalMK Haa COOBITUSIMH, OOBEAMHEHUE U
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMecTHbBIE 1 HECOBMECTHBIE COOBITHUS.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHUS JBYX
coObITHI ((DOPMYIIBI CTIOKEHUSI BEPOSATHOCTEN).

YuyacTBOBaThH B 00CY/KACeHHHM PelICHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]aul Ha OINpefesieHue BEpOosSTHOCTEN
O00BbEIMHEHNUST M TIepECceYeHHs. COOBITHI C TOMOIIbIO
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YHUCIOBOM TpAMOM, aumarpamm Jisepa, (GOpMyIbI
CJI0’)KEHUS BEPOSITHOCTEM.

OcBanBartb TMOHSATHS: MIPaBUIIO YMHOKEHHUS
BEPOATHOCTEH, YCIIOBHAasi BEPOATHOCTh, HE3aBUCHUMBIE
COOBITHSI IEPEBO CIIYYAHOTO OIIBITA.

H3yuare cBoiicTBa  (ONpeneleHus) HE3aBUCHUMBIX
COOBITHIA.

Y4yacTBoBaTh B OOCY)KI€HUM pelIeHMsl 3aJa4yd Ha
ONpeJieJICHUE U UCIIOJIb30BAaHUE HE3aBUCUMBIX COOBITUH.
YuyacTBoBaTh B 00CYXk/JIeHMH pelleHUs] 3a4a4M Ha
MOUCK BEPOSTHOCTEH, B TOM 4YHCJIE YCJIOBHBIX, C
UCIIOJIb30BaHUEM JIepeBa CIIy4aifHOTO OMbITa.*

0O606menue,
KOHTPOJIb
4 4)

[IpencraBnenue nanubix. OnucaTtenbHas craTuctuka. ['padebr.
BepositHOCTB CIIy4ailHOTO COOBITHSI. DneMEeHThI
KOMOWHATOPHKH.

IloBTOPATH M3Yy4CHHOE M BBLICTPAMBATH CHCTEMY
3HaHUM.

Pemath 3ajaun Ha NPEICTaBICHUE U ONMCAHUE JaHHBIX
C  IOMOUIbK0  HU3YYEHHBIX  XapakTepucTtuk (¢
HCIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

*Y4yacTBOBaTHL B OOCYKIEHMU pelIeHHs* 3aJayl C
IpUMEHEeHHEM TpadoB.

Pemath 3agayM  Ha  HAXO0XJEHUE  BEPOSITHOCTH
CIIy4alfHOTO COOBITHSI MO BEPOSTHOCTSM 3JIEMEHTAPHBIX
COOBITHI, B TOM YHCII€ B ONbITAX C PaBHOBO3MO>KHBIMHU
AJIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHOH OMOPOI).
*Y4yacTBOBaTH B 00CY:KIE€HMHM pelleHUs™ 3agauM Ha
HaXO0’XJICHUE BEPOSATHOCTEH OObEJUHEHUS U MepPeceueHUs
COOBITHIA, B TOM YHCJIE€ HE3aBUCUMBIX, C UCIIOJIb30BAHUEM
rpaduecKux TpeACTaBIeHUN U JepeBa ClydailHOro
OTIBITA.

*Y4yacTBOBaTH B 00CY:KIEHHMM pelleHUs™ 3aga4yM Ha
MepevrcIieHne KOMOMHAIMH (YrClia MepecTaHOBOK, YUCIa
coyeTaHuil), Ha HaXOXXJECHUE BEPOSTHOCTEH COOBITHIl C
NpPUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
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UCIIOJIB30BaHUEM TpeyronbHuka [lackais.

9 kiacc (He menee 34 )

Ha3zBpanue
pa3aesa (TemMbl)
(4K CJI0 YacoB)

OcHoOBHOE co/lep:KaHue

XapakTepucTHKA eI TeJIbHOCTH 00y4a0 M XCS

IToBTOpPEHME
Kypca 8 kiacca
(CR))

[IpeacraBnenne  nmaHHbiX.  OmnHcarenbHas  CTaTUCTHKA.
Orneparuy Haj COOBITHUAMU. He3aBUCUMOCTh COOBITHIA.

IloBTOpATH U3YYEHHOE U BBICTPAUBATH
3HAHUU.

PemaTh 3a1aum Ha IPEICTABIICHUE U ONTUCAHUE JAaHHBIX.
Pemarr 3amaum  Ha  HaxOXJCHUE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPECEUeHUsi COOBITUM, B TOM YHUCIIE
HE3aBUCHUMBIX, C  HCIOJIB30BaHHEM  TrpadUUYECKUX
IIPEACTABJICHUM U IepeBA CIIy4alHOTO OIBITA.

Pemath 3agaumM Ha MEPEYUCIICHUE KOMOMHAIMHN (4ucia

cucremy

IIEPECTAaHOBOK, YHMCJIa COYETAaHUM), Ha HaXO0XKJEHUE
BEPOATHOCTEMH COOBITHIA C pPUMEHEHUEM
KOMOMHATOPUKH, B TOM 4YHCI€ C HCIOJIb30BAaHUEM

TpeyroiapHuka Ilackans

DJIeMeHTbI
KOMOHMHATOPHUKH
(44)

KombOunaropnoe mnpaBuino ymHoxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus M 4yucio coyetaHuil. * TpeyronbHUK
[Tackamns.* [IpakTnueckas paboTta «Bpruucnenune

BEPOSATHOCTEH C HCMOJIb30BAaHMEM KOMOMHATOPHBIX (PYHKIIUN
AIIEKTPOHHBIX TAOIUIIY.

OcBauBath Ha  0a30BOM  YpOBHe  INOHSATHA:
KOMOMHATOpPHOE MPABUJIO YMHOXEHHS, YMOPAAOYECHHAs
mapa, Tpoika OOBEKTOB, TIEPECTaHOBKA, (aKTopua
qucaa, COYETaHUE, YHUCIO COYETaHWH, *TpeyroybHUK
[Tackamns.*

Pemiare nmpocreiimime 3aa4yM  Ha  TEPEYMCIICHHE
YIIOPSITOYSHHBIX nap, TPOEK, NiepevrCcIICHIe
NEPECTAaHOBOK M COYETAaHUH HIIEMEHTOB PAa3JIMYHbIX
MHOXECTB (110 00pa3Iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YUCIIA
codeTaHuil B anredpe (CoKpanéHHoe YMHOKEHHE, OMHOM
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HeroToHa) (¢ HanpapiIsAoUIel IOMOIIBIO).

Pemath, mnpuMeHsisi KOMOMHATOPHUKY, 3aJadyd Ha
BBIYUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TIOMOIIBIO
AJICKTPOHHBIX TAOJIMII B XOJI€ MPAKTHYECKON paboThI (C
BU3YaJbHOU OMOPOIA).

I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckasi BepossTHOCT. CitydaiiHbIi BEIOOpP TOUKHU U3
(Gurypsl Ha MIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.*

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJIE€HUM pelIeHHs] 3a4ayM Ha
HaXO0XICHUC BepOSITHOCTef/'I B OIIbITax, HpGI[CTaBI/IMBIX
KaK BBIOOp TOYEK W3 MHOTOYTOJbHHKA, Kpyra, OTpe3ka
WM IyTU OKPY>KHOCTH, YUCIIOBOTO IPOMEXKYTKA™

HcnuiTanus
Bepnyanu
(6 9)

Hcneitanune. Ycenex u Heyaada. Cepusi HMCHBITAaHMM 110
nepporo ycnexa. HMcnoeltanus beprymm. BepostHoCTH
coObiTuii B cepun wucnbiTanuii bepuymmu. Ilpaktuueckas
pabota «Mcnpitanusa beprymim.

OcBauBaTh Ha 0230BOM yPOBHE NMOHATHS. UCIBLITAHUE,
AIIEMEHTApPHOE COOBITHE B CIBITAaHUHU (YCIIEX U Heyaaya),
CepUs UCHBITAaHUM, HACTYIUICHHME IIEPBOrO  yclexa
(neynaum), cepust ucnbiTanuit beprysu.

Pemare  mpocreifmime 3ajadyM Ha  HaAXOXKJIEHUE
BEPOATHOCTEN COOBITHI B CEpUU MCHBITAHUI /10 MIEPBOTO
ycrexa, B TOM 4HCJIe ¢ MPUMEHEHUEM (OPMYIIbl CyMMBI
reoOMEeTpPUYECKOI mporpeccuu (C Omopoil Ha CIPaBOYHYIO
UHpOpMAIIHIO).

Pemare  mpocreiiume 3aja4ydM Ha  HAXOXKJIEHUE
BEPOSITHOCTEW  DJIEMEHTApHBIX COOBITUH B  cepuu
UCIBITAaHUN bepHy/uM, Ha HaXO0XACHHE BEPOSTHOCTH
ONpPEACIEHHOIO YHCNIA YCIIEXOB B CEPUM  MCIIBITAaHUI
Bbepnymnu (¢ BU3yanbHOI OMOpoit).

M3yuats B X01€¢ NPaAKTHYeCKOH padoThl, B TOM YHUCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTH B
cepuu UcnbITanuii beprysmm

Cayuaitnas
BeJIMYUMHA

6w

CrnyuaiiHas BeJMYMHA U PACHPENETICHUE BEPOSITHOCTEM.
MareMaTtnueckoe OXHJAHWE U JHCIEpCUs  CIy4alHOU
BennMYuHbL. [IpuMepel MaTreMaTH4ecKoro OXUIaHUsA Kak
TEOPETHUYECKOTO CPEHErO 3HAYCHHS BEIIMYHHBI.

OcBouth Ha 0a30BOM YpOBHe NOHSTHS: Cly4aiHas
BEIIMYMHA, 3HAYEeHUE CIIy4aitHOM BEJIMYMHBI,
pacrpeeneHre BEpOSITHOCTEN.

M3yyarp u 00Cy:KDaThb NpPUMEPBl JUCKPETHBIX U
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Ilouatne o

3akoHe  Oonpmmx  yucen.  M3mepenue

BepOﬂTHOCTCﬁ C INOMOIIBIKO YacCToOT. HpI/IMeHeHI/Ie 3aKOHa

OOJIBIIINX YUCEL.

HETPEPHIBHBIX CIyYaiHBIX BETUYMH (POCT, BEC YEIOBEKA,
YHUCIEHHOCTh  HACeJeHMs,  Jpyrue  HU3MEHUYHBBHIE
BEJIMYMHBI, PACCMATPHUBABIIUECS B KypCE€ CTATUCTHKH),
MOJICJIbHBIX ~ CIy4YailHBIX  BEJIUYMH, CBS3aHHBIX CO
CllydyaifHBIMU OIBITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CIIY9ailHBIM BBIOOPOM U T. II.).

OcBauBath Ha  0a30BOM  YpOBHe  TOHSITHA:
MaTEeMaTHUYeCKOEe OKUJAHUE CIIy4alHON BEIMYMHBI KaK

TEOpPETUYECKOE cpeaHee  3HAYEHHE, TUCTIEPCHUS
CIIy4aifHOW BEJTMYMHBI KaK aHAJIOT JUCIEPCHUU YHCIOBOTO
Habopa.

Pemiath 3amauMm Ha BBIYMCIEHUE MAaTEMAaTHYECKOTO
OXKMJIAHWS W JUCIIEPCUH  JWCKPETHOM  CIlydailHOU
BEJIMYMHBI 10 33JJaHHOMY PaclpeeiICeHUuI0, B TOM 4HCIIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JIoTepesMu (cC
HaMpaBJIsIOIE TOMOUIBIO).

3HAKOMHUTBCSI C MAaT€MaTU4YECKUM  OXHJIaHUEM U
JUCIIEpCUEN HEKOTOPBIX paclpeieieHuil, B TOM 4YHCIE
pacnpeziesieHus: Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CE€pUU UCIbITaHUHN bepryiu.

M3yuyath 4acToTy COOBITUS B  TOBTOPSIIOIINUXCS
CIIy4alHBIX OIBITAX KaK CIIy4allHyI0 BEJINUUHY.
3HaKOMHUTBCSI C 3aKOHOM OonbliuxX uucen (B Qopme
bepuymnnau): npu OGonbIIOM 4YHCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum  Ha H3MEPEHUE BEPOSTHOCTEH C
MTOMOIIIBIO YaCTOT (C HAMPABIIAIOMIEH ITOMOIIIBIO).
OOcykmaThb  poidb  3aKoOHa  OOJIBIIMX  4HMCel B
000CHOBaHUHU 4aCTOTHOIO MeToj1a U3MEpEeHHUS
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIINX YHCENT KakK MpOsBICHHE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUMBBIX SIBICHHUSX,
pOJIb 3aKOHA OOJBUIMX YHCEN B HPUPOJIE U B KU3HU
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YCJIO0BCKaA.

0O000menue,
KOHTPO.JIb
(10 v)

[IpencraBienue  JaHHBIX.
BepositTHOCTB CIIy4aitHOTO COOBITHSI.
KoMOuHaTtopuku. CiydaiiHble BETUYUHBI U Pacpe/IeICHUsI.

OmnucarenpHas  CTaTUCTHKA.
OJIEMEHTHI

IloBTOpAATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U ONTUCAHUE JaHHBIX.
Pemarr, 3amaum  Ha  HAaXOXKJCHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCIIE B OINBITAX C PaBHOBO3MOKHBIMHU
3JIEMEHTapHBIMHU COOBITHSIMH, BEPOATHOCTEH
OOBEAMHECHUS ¥ TIEPECEYCHUS] COOBITHUMH, BBIYHUCIATH
BEPOATHOCTM B  ONBITAX C€ CEPUAMH  CIIy4alHBIX
ACIBITAaHUH

[Ipu pa3paboTke pabGoueld mMporpaMMbl B TEMATHUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YYTEHBI BO3MOXKHOCTH
UCIIOJIb30BaHUS NEKTPOHHBIX (LHU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBISIOIIMXCSA yU€OHO-METOANYECKUMU MaTepralaMu
JJIEKTPOHHbIE YYEOHMKHM U 3aJaYHUKH, ODJIEKTPOHHbIE OWUOIMOTEKH, BUPTYaIbHbIC
71a00paTopru, UTPOBBIE MPOTPAMMBbI, KOJJIEKIUN HUPPOBBIX 00pa30BaTENIbHBIX PECYPCOB), UCIIONb3YEMbBIMU JIJISI OOYUYEHUS U
BOCIIMTAHUSI PA3JIMYHBIX TPYII MOJIb30BATENEH, MPEACTABICHHBIMU B 3JIEKTPOHHOM (LHM(POBOM) BHUAE U PEATU3YIOLIUMHU

(MyJIBbTUMEIUNHBIE TPOTrPAMMBI,

nunaktTuyeckue Bo3MoxxkHoctu KT, comeprkanre KOTOPBIX COOTBETCTBYET 3aKOHOAATEILCTBY 00 00Opa3oBaHUMU.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIIECCA

Ta6J'II/ILIBI 10 OCHOBHBIM TEMAaM
['eomerpruuecknit Marepual.
NudopmanuonHoe odecniedyeHue 00pa3oBaTeIbHOIO Mpolecca

denepanbublii mopran "Poccuiickoe oopazoBanue” http://www.edu.ru

denepanbHbIi HIEHTP HHPOPMAITMOHHO-00pa3oBaTeIbHbIX pecypcoB http://fcior.edu.ru
Yuurensckuii moptai http://www.uchportal.ru

dectuBanp neparornueckux uaei "OTKpbITHIA ypok» http://festival.1september
DnekTpoHHas OMOIMOTEKa yUeOHNKOB M MeToauuecKknX Matepuanos http://window.edu.ru
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https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Fwww.edu.ru%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNHVUpTCMYThHKOfBTY9LKfygIe7gw&sa=D&ust=1537982699512000
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Ffcior.edu.ru%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNFlDluvoLui56d3FIF04vKZm0BIpg&sa=D&ust=1537982699512000
https://www.google.com/url?q=http://www.google.com/url?q%3Dhttp%253A%252F%252Fwww.uchportal.ru%26sa%3DD%26sntz%3D1%26usg%3DAFQjCNEKuDTvuPrIVzIEUn2WfwzOoIiNkA&sa=D&ust=1537982699513000

[MopTan «Moti yauBepcuteT»/ @akynbreT KOppeKIHOHHOM neqaroruky http://moi-sat.ru
Cetb TBOpYECKUX yunTeieH http://www.it-n.ru/
Pasputue pedbEnka http://www.razvitierebenka.com/2013/03/detyam-o0-gribah.html#.UpU SodJdV 8U
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