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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o matemaTuke sl oOydaromuxcst 5—9 kiaccoB pazpaboTaHa Ha
ocHoBe ®I'OC OOO. B mporpamMme mo MaTEMAaTHKE YYTEHbI HUAEU U IOJIOKECHHS
KOHIICNIIMK Pa3BUTUS MaTeMaTUyeckoro obOpaszoBaHus B Poccuiickoit dexnepanuu.

[IpenmMeToM MaTeMaTUKH SIBISIIOTCS (yHIaMEHTalIbHBIE CTPYKTYpPbl HAIIIETO
MHpa — TPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBbIE OTHOLIEHUS (OT
POCTEUIINX, YCBAUBAEMBIX B HETIOCPEJICTBEHHOM OIIBITE, 10 JJOCTATOYHO CIIOKHBIX,
HEOOXOUMBIX JJI Pa3BUTHS HAyYHBIX M NPUKIAJHBIX HaeH). MareMaruuyeckue
3HaHHUA O0O0ECNeYMBAIOT TMOHUMAHUE MPHUHIMIIOB YCTPOMCTBA W HCHOJIB30BAHUS
COBPEMEHHOM  TEXHUKH, BOCHPHUATHE W  HMHTEPIPETALUIO  COLUUAIBHOM,
HSKOHOMHUYECKOM, MOJUTHYECKOW HWHGOPMAIMHU, JAI0T BO3MOXHOCTH BBITIOJIHSTH
pacyeTbl U COCTaBJIATH AJTOPUTMBI, HAXOJUTh W TPUMEHSATH (OPMYJIbI, BIAJCTh
NPAaKTUYECKUMH MPUEMAMH T'E€OMETPUYECKHX H3MEPEHUN W MOCTPOEHUW, YUTATh
uH(pOpMauIo, MPEACTABICHHYIO B BUJE TAOJHI, TUarpaMMm U rpaukoB, KUTH B
YCJIOBHSIX HEOIPEIECIICHHOCTH U MOHUMATh BEPOSATHOCTHBIM XapaKTep CIy4alHbIX
COOBITHH.

N3yuenune maremaTuku GOpMUPYET y 0OyUaIOIMUXCS MAaTEeMAaTHUYECKUI CTUIIh
MBIIUJICHUSI, MPOSABISIIOIIUICS B ONPEACIICHHBIX  YMCTBEHHBIX  HAaBBIKaX.
OOyuaroiiyecs 0CBaMBalOT TaKHE MPUEMbl U METO/bl MBIIUICHUS, KaK UHIYKIUS U
IeayKuusi, 0000IIeHne U KOHKpETU3allks, aHajlu3 W CUHTE3, Kiaccudukaius u
cuctemMatuzanus, abcrparupoBanue u aHajgorus. OOBEKTH MaTeMaTHUYECKUX
YMO3aKJIIOUCHUW, TpaBWjia UX KOHCTPYHPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHUHM, CHOCOOCTBYIOT BBIpaOOTKE yMEHHUA (POpPMYJIHUPOBATH,
00OCHOBBIBaTh M JIOKa3blBaTh CYXJCHHS, TEM CaMbIM pPa3BUBAIOT JIOTHYECKOE
MBIIICHUE. N3yuenne MaTeMaTUKH oOecrnieunBaeT ¢dbopMupoBanue
AITOPUTMHYECKOW KOMIIOHEHTHI MBIIIUICHHSI U BOCIIUTaHWE YMEHUN JIeWCTBOBATH TIO
3aIaHHBIM aJrOPUTMAaM, COBEPUIEHCTBOBATh MU3BECTHBIE U KOHCTPYUPOBATH HOBHIE.
B mpomecce pemieHus 3amad — OCHOBHOM y4e€OHOM JEATETLHOCTH Ha YpOKax
MaTE€MaTUKHU — Pa3BUBAIOTCS TBOPUECKAsl U MPUKIAIHAS] CTOPOHBI MBIILIJICHUSI.

OOyyeHne MareMaTHKE JaeT BO3MOXHOCTh pa3BUBaTh y O0OyYaromIMXcCs
TOYHYI0, PAallMOHAJIBHYI0 M HH(QOPMATHBHYIO peub, YMEHHE OTOHpaTh Haubosee
NOJAXOJSIINE SI3bIKOBBIE, CUMBOJIMYECKUE, TpadUuECKUe CPEICTBA ISl BHIPAKEHUS
CY)KIGHUA W HalNIAIHOTO WX mpencrabiieHus. [Ipm u3ydeHUM MaTeMaTUKH
OCYLIECTBJISIETCSl 00Illee 3HAKOMCTBO C METOJIaMU TMO3HAHUSl JEHCTBUTEIBHOCTH,
MPEACTABICHUSIMU O MPEAMETE U METOAAX MATEMATHKH, UX OTIMYUU OT METOJOB
APYTUX ECTECTBEHHBIX W TYMaHUTApHBIX HAyK, 00 OCOOCHHOCTSIX MPUMEHEHUS
MaTEMaTUKH JIJISl peIlIeHUs HAyYHBIX U MPUKIAIHBIX 3a/1a4.

[IpuopuTeTHBIMU 1ENISIMU O0yUEHUSI MaTeMaTHKe B 5—9 Kilaccax sIBISIOTCS:



(dbopMHpoOBaHUE LEHTPATBHBIX MAaTEMATUYECKUX TOHSITHH (YUCIIO, BEJIMYMHA,
reoMeTpudeckas Gurypa, nepeMeHHas, BEpOsITHOCTh, PYHKITHS), 00ECIICUNBAFOIIINX
IIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh  MAaTEMaTUYECKOro  0O0pa3oBaHUs
00yyJarommxcs;

no/iBeicHre 00ydYarouuxcsi Ha JIOCTYIHOM /I HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MAaTUKU U OKPYXAlOLIEro MUpPa, MOHHMMAHME MAaTEMaTUKH Kak
yacTh 0OIIEeH KyJIbTyphl YEIOBEUECTBA,;

pPa3BUTHE WHTEJUIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEW OOy4YaroIIMXCH,
MO3HABATENILHOM  aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTHU
MBIIIJICHUS, UHTEpECca K U3YUCHUIO MaTEMAaTUKH;

dbopmHpoBaHUE (PYHKIMOHAIBHOW MaTEMaTHYECKOW TI'PaMOTHOCTH: yMEHHS
pacno3HaBaTh ~ MPOSIBJICHHS  MaTeMaTHYECKUX  MOHATHH,  OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHbIX JKU3HEHHBIX CUTYalUAX U MPU U3YYEHUU IPYTHUX
y4eOHBIX IPEIMETOB, NPOSBICHUS  3aBUCUMOCTEM M 3aKOHOMEPHOCTEM,
(opMyIMpOBaTh UX HA SI3bIKE MAaTEMATUKH U CO3JaBaTh MAaTEMaTHYECKHE MOJEIH,
MPUMEHATh OCBOEHHBIM MaTEeMaTUYECKUMM ammapaT MJid pEeUuIeHus MPaKTHUKO-
OpUEHTHUPOBAHHBIX 3a/lay, MHTEPIPETUPOBATh M OLEHUBATh IOJYYECHHbIE
pE3yIbTaTHI.

OCHOBHBIE JINHUU COJIEpP’KaHUsl MPOrpaMMbl MO MaTeMaTHke B 5—9 kiaccax:
«Hucna u BeIYUCHEHUSY, «ANredpa» («Anredpanyeckue BhIpAKEHUSN», «YpaBHEHUS
U HepaBeHCTBa»), «DyHkumm», «l'eomerpus» («l'eomerpuueckue GUIypbl U HX
CBOMCTBay», «MI3MepeHre reoMeTpuuecKiuX BEIMUMH» ), «BeposSTHOCTh U CTAaTUCTHKAY.
JlaHHbBIC TUHUM Pa3BUBAIOTCS MapajljiesIbHO, KaXKaasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JpYyroil, a B TECHOM KOHTAKTE H
B3aumoercTeun. Conep:kaHUE MPOrpaMMbl MO MATEMATUKE, PACHpelesIEHHOE IO
rojgaMm OOydYeHHSs, CTPYKTypUPOBAHO TaKUM 00Opa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHIUITHAIBHBIM BOTIpOCAM OO0ydYaromuyecs oO0pamaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MaTEMaTHYECKHUMH TMOHSATHUSMHM M  HaBBIKAMH  OCYIIECTBISIOCH
MOCJIEAOBATEIBHO U MOCTYNATENIbHO, C COOJIIOICHUEM MPUHLUIIA IPEEMCTBEHHOCTH,
a HOBbIC 3HAHUS BKJIIOYAJIUCH B OOIIYIO CUCTEMY MAaT€MAaTHYECKHX MpPE/ICTABICHUN
oOyyJaroumxcsi, paciupsisi U yriyossis ee, 00pa3yst IpOYHbIE MHOKECTBEHHbBIE CBSI3H.

B cootBerctBun ¢ PI'OC OOO w™aremaTuka sBIsSETCS 00s3aTeIbHBIM
y4eOHBIM MPEIMETOM Ha YpOBHE OCHOBHOTO 001Iero obpazosanus. B 5-9 kmaccax
maremaTtuka denepanbHas pabouas nporpamma | MaremaTtuka. 5—9 knaccel (6a30BbIi
YPOBEHb) TPATUIMOHHO M3YyYaeTCs] B paMKaX CIEAYIONIMX YYEOHBIX KypCOB: B 5—6
Kjaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Auredpa» (BKIIOYas
AJIEMEHTBI CTATUCTUKH U TEOPHH BEPOSATHOCTEN) U «I'eoMeTpus».

[IporpaMMoil MO MareMaTWKe BBOJUTCS CAMOCTOATEIbHBIA YUeOHBINH Kypc
«BepostHocTh W cratucTukay. OOIlee YHCIO YacoB, PEKOMEHAOBAHHBIX IS



U3yueHUs: MaTeMaTuku (0a30BBIM ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanusi, — 1054 gaca: B 5 kimacce — 170 gacoB (5 yacoB B Henen0), B 6 Kiacce —
170 gacoB (5 ywacoB B Henmeno), B 7 kimacce — 238 daca (7 4acoB B HEACHIO), B 8
kiacce — 238 yaca (7 yacoB B Hefeno), B 9 kimacce — 238 yaca (7 yacoB B HEJICIIO).

[To pesynpTaTaM aHamm3a BCEPOCCHMCKUX MpoBepouHbix pabdor (BIIP) mo
MaTeMaTHUKE BBISBJICHBI MPOOEJHI B MOATOTOBKE OOywaromuxcs. B gactHoCTH, B 6
KJlaccax HU3KHAE pPe3yJbTaThl M0 OTACIBHBIM  3aJaHHSIM JTEMOHCTPUPYIOT
HEJOCTAaTOYHYI0 C(OPMHUPOBAHHOCTh Y ydamuxcs  0a30BBIX alreOpanvecKux
YMCHH, TaKuX, Kak JCHCTBHS C OOBIKHOBCHHBIMH M JCCATUYHBIMU JPOOSIMU;
pacKpbeITHE CKOOOK; YMEHHE pellaTh 3aJladyd, CBS3aHHbIE C OTHOUICHUEM,
MIPOTIOPITMOHAIBHOCTRIO BEJIMUMH, MPOICHTAMH; PEIIaTh TPU OCHOBHBIC 3a7a4d Ha
IpoOM W TPOLCHTHI, PElIaTh 3aJadyd, COJACpIKAIlIUe 3aBUCUMOCTH, CBS3BIBAIOIIIHEC
BEIIMYMHBI, HUCIOJB3YsS  apu(METHUECKHe  JEHCTBUS, OICHKY, MPUKHIKY;
MOJTB30BATHCS SAUHUIIAMU U3MEPECHUS COOTBETCTBYIONTUX BEIIMUYHH.

B 7 «xmaccax ywamiuecsi UCHBITBIBAIOT 3aTPYJIHEHUS B TMOHUMAHHUH
rpaduyeckoro croco0a MpecTaBIeHUs U aHalu3a HHGOpMaIii, yMEHUU U3BJIEKATh
U HMHTEPIPETUPOBaTh HMHPOPMALUIO U3 TpadUKOB peaJbHBIX MPOILECCOB U
3aBucuMocTeil HaOmromaroTcsi cucTeMaTH4ecKMe OIMMOKM TMPU  BBITIOJIHEHHUH
nmpeoOpa3oBaHUs 1I€JIOTO BBIPAKEHUS B MHOTOWICH TNPHBEACHUEM IOJ00HBIX
cllaraeMbIX, paCKphITHEM CKOOOK, TpUMEHEHNUN (DOPMYJT COKPAIIEHHOTO YMHOKCHHS.

B 8 knaccax yuammecss 3aTpyAHSIIOTCA pPEWIATh JIMHEWHBIE, KBAJAPATHBIE
ypaBHEHUS W pAIMOHANbHBIE YPAaBHEHHUS, CBOJAIIMECS K HHM, CHCTEMbBI JIBYX
ypaBHEHUN C JByMSI TEPEMEHHBIMU; BBITIOJHITh MPEOOPA30BaHUsI BBIPAKECHUH,
coJiepKalnX KBaJIpaTHbIe KOPHU, UCTIONIB3Ysl CBOMCTBA KOPHEH; MPU PEIICHUH 3a1a4
NEPEXOAUTH OT CIOBECHOU (hOPMYJIMPOBKH 33/1aud K €€ airedpanuecKkoi MoJeNu ¢
MIOMOIIBIO COCTABJICHHUSI YPABHCHHSI WM CHCTEMBl YPaBHCHUH, HHTEPIPETUPOBAThH B
COOTBETCTBHMM C KOHTEKCTOM 3aJlayd IOJIYYCHHBIM pe3ysbTaT. Takum 00pazom,
neUIUT y4eOHOTO BPEMEHHU HE MO3BOJICT B JJOCTATOYHOW MEPE 3aKPEIHUTh 0a30BbIC
HaBBIKH U CPOPMUPOBATH YCTONUHMBBIC aJITOPUTMBI PEIICHUST TUTIOBBIX 33]1a4.

YBenuueHue KOJIM4ecTBa 4acoB Mo airedpe B 7-9 kjacce 3a CYET MIKOJIbHOTO
KOMITOHEHTA SIBJIICTCS MENarorndecku 00OCHOBAHHBIM U HEOOXOIMMBIM IIIarOM JIJIst
YCTPAHEHHS BBISBICHHBIX NEe(DHUIIMTOB M TOBBIIMICHUS KAa4eCTBA MAaTEMAaTHYECKOTO
oOpasoBanus. llerneHanpaBieHHOE paCIpECICHUE JIOMOJHUTEILHOTO BPEMEHU Ha
NOBTOPEHHE MaTepualia M Ha H3YYCHHE KPUTHUECKH BAXKHBIX TEM, a TaKKe
cuctemHass nofaroropka k BIIP mo3BomsT chopMupoBaTh y ydalMxcs MPOYHBIC
MpEeAMETHBIC KOMIETEHIIMA W CO3/IaTh YCIOBHUS IS YCIEIIHOTO OCBOCHUS
MOCJIETYIONTUX Pa3IeNIOB Kypca MaTeMaTHKHU.



B 7 xnacce yBelIMYEHO KOJMYECTBO YAacOB HAa MOBTOPEHUE M3YYEHHOrO B 6
Kiacce (2 yJaca); Ha M3y4YCHHH KOOpJIWHAT U TpadukoB (2 daca); CBOHCTB CTEIECHH,
(GopMyIl COKpAIIEHHOTO YMHOXEHHS, MOHITHS OAHOWICHA, MHOTOWICHA U JIEHCTBUI
¢ HuMH (19 yacoB); cHCTeM JMHEHWHBIX YpPaBHEHUH C JABYMsS HEU3BECTHBIMU U
TEKCTOBBIX 3a/lay Ha COCTaBJEHHE cUcTeM ypaBHeHMM (3 waca); moaroroBka k BIIP,
OBTOpeHUE U 006001IeHNE (8 YacoB).

B 8 knacce yBenMueHO KOJMYECTBO YacOB HA MOBTOPEHHUE Kypca anreOpnl 7
KJIacca ¥ MOATOTOBKY K CTAPTOBOM KOHTPOJIBHOM padoTe (5 9acoB); mpeoOpa3oBaHUE
BBIPOKECHHM, COAEp)KallUX KBAJpaTHbIE KOPHHU, HUCIIOJb3Yys CBOMCTBAa KOpHeH (4
yaca); peleHue MPOCTEUIINX APOOHO-PAIIMOHAIIBHBIX YPAaBHEHUN U TEKCTOBBIX 3a]a4
Ha COCTaBJIEHUE KBAJPATHBIX YpaBHEHHH (5 4acoB); pEIIEHHE TEKCTOBBIX 3aJad C
IOMOIIIbIO CCTEM ypaBHEHHUH (2 yaca); pelieHue HEPaBEHCTB C OJHON NEPEMEHHOM U
ux cucteM (5 yacoB); uzyuenue pyukuuii (3 yaca); moaroroska k BIIP, moBTopenue
u 06061menue (10 gyacos).

B 9 knacce yBenM4eHO KOJIMYECTBO YacOB Ha MOBTOPEHME Kypca ainreopbl &
KJIacca U MOATOTOBKY K CTapTOBOWM KOHTPOJIbHOUN padote (10 yacoB); Ha M3yueHHE
¢yHkuuid (6 YacoB); pelIeHHE YpaBHEHHII M TEKCTOBBIX 3a/Jady Ha COCTaBIICHUE
ypaBHeHMH (3 Haca); U3yUYEeHHE CUCTEM HEPABEHCTB B paMKax moarotoBku k OI'D (9
yacoB); noAroroska k OI'D, noBropenue u 00o61eHue (6 4acoB).

INTAHUPYEMBIE PE3YJbTATbBI OCBOEHHUA [POI'PAMMBI 110
MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHMUAA

N3yyenne MaTeMaTHKd Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
HalpaBJI€HO Ha JOCTHXKEHUE OOYYaloIMMHUCS JIMYHOCTHBIX, METAlpPEAMETHBIX U
pPEeIMETHBIX 00pa30BaTENIbHBIX PE3YJIHTATOB OCBOCHHS YUEOHOTO MPEaMETA.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE  pe3ynbTaTbl  OCBOECHMSA  INPOrpaMMbl [0  MaTEMAaTHUKe
XapaKTEepU3YyIOTCA:

1) maTpuoTHYEeCKO€e BOCITUTAHME:

IIPOSIBJICHUEM HMHTEpeca K IPOLIIOMY M HACTOSALIEMY POCCHMCKOU
MAaTEeMaTUKH, LIECHHOCTHBIM OTHOLIEHUEM K JTOCTHKEHUSAM POCCUMCKMX MATEMATHUKOB
U POCCUMCKOM MATEMATHUYECKOM WIKOJIBI, K HCMOJIb30BAHUIO 3THUX JIOCTHKEHHUU B
JIPYTUX HayKax U NPUKIAIHBIX cPepax;

2) rpajKJIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:



TOTOBHOCTBIO K BBITIOJIHEHHIO OOS3aHHOCTEW TpaKJaHWHA M pealn3allid €ro Ipas,
MPEACTABIICHUEM O MaTEeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS Pa3THMYHBIX
CTPYKTYp, SIBIICHHI, MPOUEAYp TpPa’kJaHCKOTO oOmiecTBa (Hampumep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO JSTHYECKUX MPOOJEM, CBS3aHHBIX C
NPAKTUYECKUM TPUMEHEHUEM JOCTH)KCHHM HayKd, OCO3HAaHHEM Ba)XKHOCTHU
MOPAJBHO-3THYECKUX MMPUHITATIOB B JAEATEIHPHOCTH YICHOTO;

3) TpynoBoe BoCIMTAHUE:

YCTAaHOBKOW Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUICCKUX 3a7a4 MATEMaTHICCKOM
HAIPaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MATEMaTUYECKOro oOpa3oBaHMs Ha
NPOTSHKEHUU BCEW JKU3HU ISl YCIEHUIHOM MpOQECCHOHANILHOM NIeATeNIbHOCTH U
pa3BUTHEM HEOOXOIWMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM
WHIUBUTyTBHON TPACKTOPHH 00pa30BaHUs U KU3HCHHBIX TJIAHOB C YYETOM JTMIHBIX
MHTEPECOB U OOIIIECTBEHHBIX OTPEOHOCTEH;

4) scTeTHYEeCKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIIBHOMY U 3CTETHUYECKOMY BOCIIPUATUIO MaTEMATHUYECKHUX
00OBEKTOB, 3aj7ady, PEIICHUH, pPacCyXICHHH, yMEHUIO BHJIETh MaTeMaTUYECKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUSI:

OpHEHTallMe! B JEATEIHLHOCTH Ha COBPEMEHHYIO CUCTEMY HAyYHBIX MPE/ICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS YEJIOBEKa, MPUPOABI U OOIIECTBa,
MMOHUMAHUEM MAaTeMAaTHYeCKOW HayKHM Kak c(epbl YelIOBEUECKOW eATeTbHOCTH,
ATAlOB €€ pPa3BUTHS W 3HAYUMOCTH ISl Pa3BUTHS ITUBUJIU3AINH, OBJIAJICHUECM
S3BIKOM MAaTEMaTUKH U MaTeMAaTUYECKOU KyJIbTYPOU KaK CPEJICTBOM MO3HAHHS MUPA,
OBJIAJICHUEM MPOCTEUIIINMH HaBbIKAMU UCCIIEIOBATEIBCKOMN JACSITEIBHOCTH;

6) ¢usuyeckoe BocnHTaHHE, (POPMHUPOBAHHE KYJIbTYPbl 3[A0POBbS W

IMOIMOHAJILHOTO 0JIArONmoJy4Ynsi:

TOTOBHOCTBHIO MPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KWU3HM (370pOBOE MUTAHUE, COATAaHCUPOBAHHBIN PEKUM
3aHATHN W OTIBIXa, peryiisipHas (Qu3nyeckas aKTHBHOCTH), CHOPMHPOBAHHOCTHIO
HaBblka pedeKCuu, MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAKOTO K€ IpaBa
JPYToro 4eI0BeKa;

7) 9IKOJOrMYecKoe BOCIIMTAHUE:

OpUEHTAllUei HAa TPUMEHEHHE MaTEMAaTHYECKUX 3HAHUM NJiIs pEIIeHUs 3a1ad B
00J1aCTH COXPAHHOCTU OKPY>KAIOIIEH Cpeibl, TUIAHUPOBAHUS TOCTYIIKOB U OLICHKH MX
BO3MOJKHBIX TIOCJIEACTBUN JUIsI OKPY’KAIOIIEH Cpenbl, OCO3HAHHWEM TIJ100abHOTO
XapakTepa SKOJOTUYECKUX POOJIEM U IMyTeH UX PEIICHHUS;

8) amanTanus K U3MEHSIIOIIMMCS YCJIOBHSAM COIHALHOW H MPHPOTHOI cpebl:
TOTOBHOCTBIO K JIEHCTBUSM B YCIIOBUSIX HEONPENCIECHHOCTH, TMOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTUYECKYIO AESATEIbHOCTb, B TOM YHUCJIE YMEHHUE



YUUTBCS y APYTUX JIIOJEH, NpuoOpeTaTh B COBMECTHOM €ATEILHOCTH HOBBIEC 3HAHUS,
HABBIKM U KOMIIETCHIIMM W3 OMBITa IPYIHX; HEOOXOAUMOCTBIO B (OPMHUPOBAHUU
HOBBIX 3HaHUH, B TOM 4HcIie (POPMYJIMPOBATh UAEH, IOHATHS, TUIIOTE3bI 00 00BEKTAX
U SIBJICHUSIX, B TOM YHCJIE PaHEE HE U3BECTHBIX, OCO3HABATh JEPUIUTHI COOCTBEHHBIX
3HaHUW W KOMIIETEHTHOCTEH, IUIAHUPOBAaTh CBOE pPAa3BUTHUE; CIOCOOHOCTHIO
OCO3HAaBaTb CTPECCOBYK) CHUTYalUI0, BOCIPHUHHMMATh CTPECCOBYIO CHUTYyalUIO Kak
BBI30B, TPEOYIOMMI KOHTPMEpP, KOPPEKTHUPOBATH MPUHUMAEMble pPEIICHUS M
AeicTBus, GOpMyIHPOBAThH U OLICHUBATh PUCKU U TIOCIEICTBUSA, OPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbprare OCBOCHHS MPOrpaMMBI IO MAaTeMaTHKE HAa YPOBHE OCHOBHOI'O
oOmiero oOpazoBaHusi y oOyuatomierocst OyayT chOpMHpPOBaHBI METaNpeIMETHBIC
PE3yJIbTAThI, XapaKTePU3YIOIIHECs OBJIaICHHEM TT03HABATEIIbHBIMU YHUBEPCATbHBIMH
y49eOHBIMU  JICHCTBUSIMH, KOMMYHHUKATHBHBIMH  YHHUBEPCAJIbHBIMA  YYCOHBIMH
JICHCTBUSMH, PETYJISTUBHBIMU YHUBEPCAIbHBIMHA YICOHBIMH JCHCTBUSIMH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

[To3HaBaTenbHbIE  yHUBEpPCAJIbHbIE ydeOHbIE JEUCTBUS  00ECIEYMBAIOT
dbopmupoBaHre 0a30BbIX KOTHUTHUBHBIX MPOIECCOB 0Oyyaromuxcs (OCBOCHUE
METOZ0OB  MO3HaHUS  OKPY’KAIOIIEr0o  MHpa,  NPUMEHEHUE  JIOTHYECKHX,
MCCIIEI0BATENIbCKUX ONepaluil, yMeHui padboTtaTh ¢ HHpOpMaIueil).
ba3oBble Jornyeckue qeicTBusA:

BBIBJISITh M XapaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKKM MaTEMaTHUYECKUX
00BEKTOB, MTOHSATUM, OTHOIIICHUN MEXy MOHATUAMH, (OPMYJIHUPOBATH ONpPEACICHUS
MOHATUM, YCTaHABIUBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUU, OCHOBAHUSI JJIS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUHU TIPOBOJUMOTO aHAIN3A;

BOCIIpUHUMATh,  (GOpMyJIupoBaTh W MpeoOpa3oBBIBATh  CYXIACHUS:
YTBEPAUTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHME, YCIOBHBIC,

BBISIBJISITh MATEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEYUS B
dakTax, AaHHBIX, HAONIOJEHUSX U YTBEPXKICHUSX, MpeajiaraTb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y MPOTUBOPEY U,

MPOBOAUTH BBIBOABI C HCIOJIB30BAHWEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKJIIOUCHUHN TI0 aHAJIOTHH;

pa3duparhk J0KazaTebCTBA MaTEMaTUUECKUX YTBEpPKACHUN (TIpsSMble U OT
OPOTUBHOIO),  MPOBOAUTH  CAMOCTOSITEJIBHO  HECJIOXHBIE  JOKA3aTelbCTBA
MaTeMaTUYeCKnX (PAKTOB, BHICTpAWBATh APTYMEHTAIMIO, NMPUBOJWTH MPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHMUS;



BBIOMpaTh CHoco0 pemieHus y4yeOHOM 3aayu  (CpaBHMBATh HECKOJIBKO
BapUaHTOB pEIICHUS, BHIOUPATh HanboJiee MOAXOAIINI C yUeTOM CaMOCTOSITETEHO
BBIJICTICHHBIX KPUTEPUEB).

Ba3oBblIe ucciieqoBareLCKHe JelCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK WCCIENOBATENbCKUM HMHCTPYMEHT MO3HAHUS,
GopMynupoBaTh  BOIPOCHI, bukcupymomue IPOTUBOPEYHE, npo0iemy,
CaMOCTOSITENIbHO YCTAHABIMBATh HCKOMOE M JaHHOe, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IPOBOJUTh IO CAMOCTOSITEIBHO  COCTABICHHOMY IUJIaHY  HECJIOXHBIM
AKCIIEPUMEHT, HEOOJIbIIIOE HCCIENOBAaHUE [0 YCTAHOBIIEHHUIO OCOOCHHOCTEU
MaTeMaTU4YECKOro O0OBEKTa, 3aBUCUMOCTEN 00OBEKTOB MEXKIAY COOOI;

CaMOCTOSITENIbHO (OopMyIMpoBaTh OOOOIIEHHS W BBIBOJBI IO pPE3yJbTaTaMm
OPOBEJACHHOIO  HAOJIIOJIEHUS,  MCCIEAOBAaHUSA,  OIEHMBATh  JOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHUI;

IIPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE IIpOLEcca, a TakKe BbBIIBUTaTh
MPEANOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJIATH  HEJIOCTATOYHOCTh M HM30BITOYHOCTH HMH(OpPMAIUU, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a/1a4U;

BBIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATH3UPOBaTh U  HHTEPHPETUPOBATH
MH(}OpMaLMIO PA3TMYHBIX BUJOB U (POPM MPEACTABICHUS;

BBIOMPATh (POpMy mpeacTaBieHus: HH(POPMALIMU U WLTIOCTPUPOBATH pelllaeMble
3a/lauyu CXeMaMHu, rarpaMmmMamMu, HHOU rpaukoi U MX KOMOWHAIIUSIMU,

OLICHMBAaTh HAJAEKHOCTb HWH(GOpPMALMU TO KPUTEPUAM, HPEII0OKEHHBIM
YUHUTENIEM WU CHOPMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KomMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIE Y4eOHbIE 1eHCTBUA

KomMMyHMKaTHBHBIE yHHBEpCajbHbIE Y4ueOHbIE JAEUCTBUSA 00ECIEeYMBaIOT
c(hOpPMHUPOBAHHOCTH COIMATBHBIX HABBIKOB O0YJAFOIITIXCS.
Oo0wmenue:

BOCIIPUHUMATh U (POPMYIIMPOBAThH CYXKJIEHHUS B COOTBETCTBUM C YCIIOBUSMH U
LEeIsIMU OOLIEHUS, ICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3pEHHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PELICHUS 3aJa4d U MOJyYEHHBIM
pe3yibTaTam;

B XOJIe OOCYXKJEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBI,
npo0JIeMbl, pelIaeMoil 3a/1auu, BHICKA3bIBaTh UJIEU, HALICJICHHBIE HA MOUCK PEIICHMUS,
COMOCTAaBIISATb CBOM CYXACHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB JMAJIOTa,
oOHapyXHBaTh pa3lIWYUe M CXOACTBO TMO3UIUH, B KOPPEKTHON ¢opme
(GopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;



NPEICTaBIATh PE3yJbTaThl PELICHUS 3a7aud, SKCIEPUMEHTA, HCCIEI0BaHUSA,
MPOEKTa, CaMOCTOSITENIbHO BBIOMPATh (OpMAT BBICTYIUICHHSI C YYE€TOM 3ajad
Mpe3eHTAIMU U OCOOCHHOCTEH ayAUTOPHUH.

CorpyaHudecTBo:

MOHMUMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHJIHON M HHIAMBHUAYaJIbHOU
paboThI IPH pPEIIeHNU YUYEOHBIX MaTeMaTHUECKHX 3a71a4;

IPUHUMATh 1EIb COBMECTHOW JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aLHUIO
COBMECTHON paloOThI, pachpeneisTh BUABI pabOT, OrOBapUBATHCS, OOCYXAATh
IpoLIeCC U Pe3ysIbTaT paboThl, 00001IaTh MHEHHUS HECKOJIbKHUX YEJIOBEK;

y4acTBOBaTh B IPyNMNOBBIX (opMax paboThl (00CYyX AeHUS, OOMEH MHECHHSIMU,
MO3TOBBIE€ IITYPMbI U JIPYTHE), BBITOIHITH CBOIO YacTh padOThl U KOOPAMHUPOBATH
CBOM JCHCTBUSA C IPYTMMH YJI€HAMU KOMAaH/Ibl, OLICHMBATh KA4€CTBO CBOETO BKJIAJA B
o0t  OPOAYKT MO  KpUTEpHUsM,  CPOPMYJIMPOBAHHBIM  yYaCTHUKAMU
B3aMMOJICHCTBHSI.

PerysiTHBHbIe YHUBepcaJIbHbIe y4eOHbIe IeiicTBHUSA

PerynaruBHble  yHUBepcalbHble  y4eOHble  JEUCTBUS  00OECIEYUBAIOT
(OpMHpOBaHHE CMBICIOBBIX YCTAaHOBOK W JKW3HEHHBIX HABBIKOB JIMYHOCTH.
Camoopranuzamnus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAaH, AJTOPUTM pElIeHUs 3aJaud (WM €ero
4acTh), BBIOUPATH CIIOCOO PEILICHUSI C YYETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BaPUAHTHI PELICHUI C y4eTOM
HOBOI MH(pOpPMALIUH.

CaMOKOHTPOJIb!

BJa/E€Th Coco0aMu CaMOIPOBEPKH, CAMOKOHTPOJI Mpollecca U pe3ysbTara
pelIeHns: MaTeMaTUYeCKOM 3aauH;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPH PEUICHUHW 3a/layH,
BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, HallIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JAEATEIBHOCTH IOCTaBICHHOW L€ H
YCIIOBUSIM, OOBSCHATh MPUYMHBI JOCTHXKEHUSI WJIM HEJOCTHXKEHMS 1IeJIU, HAXOJUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble  pe3ysbTaThl  OCBOEHUS  NOPOrpaMMbl [0  MAaTEMATHKE
NPEICTaBIICHbI 1O TofaM OOyYeHHsI B paMKaX OTIEIbHBIX YUYEOHBIX KypcOB: B 5—6
KJjaccax — Kypca «MaremaTukay, B 7-9 kitaccax — KypcoB «Auredpay, «l'eomeTpus»,
«BepoATHOCTh U CTATUCTUKAY.

PABOYAS ITPOT'PAMMA



YYEBHOI'O KYPCA <MATEMATHKA» B 5-6 KJTACCAX

MNOSCHUTEJIBHAS 3AIINCKA

[IpropuTeTHRIMU LIEIIMH O0yUCHHUSI MaTeMaTHKe B 5—6 Kilaccax SBISIOTCS:

poiobkeHue (OPMUPOBAHUSI OCHOBHBIX MAaTEMAaTHUYECKUX MOHATUH (YHUCIIO,
BEIIMYMHA, TeoMeTpuueckas Qurypa), 0OeCIeUnBAOIMNX MPEEMCTBEHHOCTh W
MEePCIEKTUBHOCTh MAaTEMATHUECKOTO 00pa30BaHuUs 00yJIarONXCs;

pPa3BUTHE WHTEUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN O0yYarolmmxcs,
MO3HABATEIbHOW aKTUBHOCTH, UCCJIEAOBATEIILCKUX YMEHHUH, HHTEPECA K U3YUYCHUIO
MaTeMaTUKH; TIOJBE/ICHHE OOyJaloIMXCcsl Ha JOCTYIIHOM JJId HHUX YpOBHE K
OCO3HAHUWIO B3aUMOCBSA3U MAaTEMATUKHU U OKPY>KAIOIIETO MUPA;

dbopmupoBaHue (PYHKIMOHAIBHOW MAaTEeMaTUYECKOM TpaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTHYECKHE OOBEKThl B PEANTbHBIX JKU3HEHHBIX CHUTYallUsX,
IIPUMEHSATh OCBOCHHBIE YMEHHUS ISl PEUICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
MHTEPIIPETUPOBATh IIOJYYCHHBIE PE3YJIbTAThl W OLEHMBATh WX HA COOTBETCTBHE
MIPAKTUYECKON CUTYaLlUH.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MaTeMaTMku B S5—6 Kiaccax —
apudmMeTHIeCKasi ¥ TeOMETpUUECKas, KOTOPhIC Pa3BUBAIOTCS MapajuIeNIbHO, KaKaas
B COOTBETCTBHH ¢ COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYTOH,
a B TECHOM KOHTAaKTE€ W B3aMMOJECUCTBUU. Takke B Kypce€ MaTeMaTUKUA MPOUCXOIUT
3HAKOMCTBO C JIEMEHTaMU ajareOpbl U OMUCATEIbHON CTATUCTUKHU.

N3ydenne apudmernyeckoro marepuaia HauMHAETCS CO CHUCTeMaTH3allud U
Pa3BUTHS 3HAHUKW O HATYPAJIbHBIX YHCJAX, MOJYYEHHBIX HAa YPOBHE HAYaJIbHOTO
obmero oopazoBanus. [Ipu 3TOM cOBEpIIIEHCTBOBAHUE BBIYUCIUTEILHON TEXHUKU U
dbopMupoBaHHE HOBBIX TEOPETHUUYECKUX 3HAHMM COYETAETCd C pPa3BUTHUEM
BBIYUCIIUTEIBLHON KYJIbTYphl, B YACTHOCTU C OOYyYEHHUEM MPOCTEUIINM TpUeMaM
MPUKUJIKA U OUEHKU PE3yJbTAaTOB BBIUMCICHUW. V3ydueHue HaTypaldbHBIX YHCEI
npojoJpkaeTcsi B 6 Kjacce 3HAKOMCTBOM C HayajJbHBIMU TOHSATHUSAMH TEOPUU
JIEITUMOCTH.

Hauano wu3yueHusi OOBIKHOBEHHBIX M JECSATUYHBIX ApoOel OTHECEHO K 5
KJIaccy. DTO MEPBBIM Tall B OCBOGHUM JpoOe€H, Korjga MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMHU HCSMH, TOHSATHUIMHU TeMbl. IIpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX
IpoOelt B MOJHOM 00bEeMe MPEIIIECTBYET U3YUYEHHUIO NEeCATUYHBIX ApOOEei, UTo
1eaecoo0pa3Ho € TOYKH 3PEHHS JIOTMKUA U3JIOKEHUS YHUCIOBOM JIMHUU, KOT/a
npaBuUiia JACHUCTBUM C ACCATUUYHBIMU APOOSIMHU MOXKHO OOOCHOBATH YK€ U3BECTHBIMHU
aJITOPUTMAMH BBITIOJTHEHHUS JTEUCTBUM C OOBIKHOBEHHBIMU JPOOSMU. 3HAKOMCTBO C
JECATUIHBIMHA JIPOOSMH PACITUPUT BO3MOKHOCTH JJISI IOHUMAHUS 00YYaIOIIUMUCS
MPUKJIAJHOTO MPUMEHEHUS HOBOM 3alMCHU IIPU U3YUYEHUHU APYTHUX MPEIMETOB U IIPU
MPAKTUYECKOM HCIoab30BaHuu. K 6 Kjaccy OTHECEH BTOpPOM 3Tal B M3YyYECHUU



Apo0Oeil, TIne MNPOUCXOAUT COBEPIICHCTBOBAHUE HABBIKOB CpPaBHEHUS WU
npeoOpa3oBaHus JApPOOE, OCBOCHHE HOBBIX BBIUYMCIUTENBHBIX aJITOPUTMOB,
OTTQYMBAHWE TEXHUKU BBIYMCICHHW, B TOM YMCJIE 3HAYEHUW BBIPAKECHUMU,
coJepKaluX M OOBIKHOBEHHBIEC, U JECATUYHBIE JPOOHM, YCTAHOBJIIEHHE CBS3EU
MEXJy HUMH, pacCMOTpPEHHME IMPUEMOB peUIeHMs 3adad Ha Apoou. B Hauane 6
KJIacca IPOUCXOAUT 3HAKOMCTBO C IMOHATHEM IIPOLICHTA.

Oco0OeHHOCTHIO U3YyUEHUS MOJOKHUTEIBHBIX U OTPULIATEIBHBIX YHCET SBISETCS
TO, YTO OHHM TAaKK€ MOTYT pacCMaTpUBaTbCi B HECKOJbKO 3TanoB. B 6 kiacce B
HayaJle u3y4eHus TeMbl «Il0J0KHUTENbHbIE U OTPULIATEIBHBIE YUCIIA» BBIICIACTCA
noarema «llenble 4yncna», B paMKax KOTOPOW 3HAKOMCTBO € OTPULATEIbHBIMU
YUCIaMH M JACUCTBUSMU C TMOJOKUTEIBHBIMU W OTPULATEIBHBIMU YHCIIAMH
IIPOMCXOJAT HA OCHOBE COAEPKATENBHOIO NMOAX0AA. JTO MO3BOJSAET HA JOCTYITHOM
YpPOBHE TO3HAKOMHUTHb OOYyYalOIUXCAd MPAKTUYECKH CO BCEMU OCHOBHBIMU
NOHATUSMU TEMBI, B TOM 4YHUCJIE€ M C NpaBHJaMU 3HAKOB IIPU BBIIIOJIHEHUU
apudmernueckux aercTBui. M3ydeHne palmoHaabHbIX YHcen OyeT IpOAO0IKEHO B
Kypce anredpsl 7 Kiacca.

[Ipn oOydeHHMHM pEemIEeHUI0 TEKCTOBBIX 3aad B 5—06 Kiaccax HCHOJb3YIOTCS
apudmernueckue npuemMsl perieHus. [Ipu oTpaboTke BBIYUCIUTENbHBIX HABBIKOB B
5—6 KJjaccax paccMaTpUBAIOTCS TEKCTOBBIE 33/ayd CIEAYIOUIMX BHUAOB: 3aJaud Ha
IBWKEHUE, HA 4YacTH, Ha TNOKYNKW, Ha paboTy M MPOU3BOAUTEIBHOCTh, Ha
MPOLIEHTHI, HA OTHOUIEHUS U nponopuuu. O0yyaromuyecs 3HaKOMATCS C MPUEMaMHU
pemieHuss 3aaad  1nepedopoM  BO3MOXKHBIX BapUMaHTOB, Yydarcs paldoTaTh C
uH(popMaIuel, mpeacTaBIeHHON B (hopMe TAOJIHI] WK JUATPAMM.

B  mporpamme  ywyeOHOoro kypca «Marematuka» — MperyCMOTPEHO
(dopMHpoOBaHUE TMPOMNEACBTUUYECKUX anredpanveckux mpenacraBieHuid. bykBa kak
CMMBOJI HEKOTOPOTO 4YHMCJa B 3aBUCHMOCTH OT MAaT€MaTH4YECKOrO0 KOHTEKCTA
BBOJUTCS TOCTENEHHO. DyKBEHHas CHUMBOJIMKA ILIMPOKO HCIHOJIB3YETCS MPEXIE
BCEro JUIs 3alKiCH OOIMX YTBEPXKIECHUHN U MPeUIoKeHHH, (OpMYII, B YaCTHOCTH JJIs
BBIUMCIICHHS T€OMETPUYECKHUX BEJIIMYMH, B KAauyeCTBE «3aMECTHUTENs» uvucia. B
nporpaMme y4eOHOro kypca «MaremaTukay Ipe/CcTaBlieHa HarjsiHas reoMeTpus,
HampaBJeHHass Ha pa3BUTUE OOpPA3HOrO0  MBIIUICHHS, MPOCTPAHCTBEHHOTO
BOOOpa)KE€HUS, M300pa3UTENbHBIX YMEHUW. OTO BaXHBIA JTalml B HW3YYCHHUU
Ir€OMETPUHN, KOTOPBIA OCYIIECTBIISIETCS HA HArJISAHO-NPAKTHYECKOM YPOBHE,
OnMpaeTcsd Ha HarisigHO-00pa3HOe MbIIIeHuE oOydyaromuxcs. bonblas posb
OTBOAMUTCS MPAKTUYECKON NEATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJAEIUPOBAHUIO.
OOyuaromuecss 3HAKOMATCS C T€OMETPUYECKMMHU (UIrypaMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOH(QUTYpaLHMsIMH, y4aTrcs U300paxaTh UX Ha
HEJIMHOBAHHOM U KJeTyaTod Oymare, pacCMaTpHUBAIOT UX MpOCTEHIINe CBOMCTBa. B
IPOLECCE M3YUYEHMsI HAIJIAJHOW I'€OMETPUN 3HAHUS, MOJIyYEHHbIE O0YyYaroIIUMUCS



HA ypPOBHE HaYaJlbHOro oO0mEero oOpa3oBaHUs, CHCTEMATH3UPYIOTCAd H
PaCIITUPSIFOTCHL.

CorynacHo yuyeOHOMY IUIaHy B 5—6 Kjaccax H3y4yaeTcss WHTErPUPOBAHHBIN
npeamer «MareMaTuka», KOTOPBIH BKIIOYACT apu(PMETHYECKHUH Marepuan M
HaTJIIHYI0 TEOMETPHIO, a TakKe TPONEACBTUYCCKAE CBEACHUS W3 alreOphl,
AJICMEHTHI JIOTUKHU M HaJayia OIMHUCATeIbHOM CTaTUCTUKH.

OO0miee 9nCcI0 YacoB, PEKOMEHAOBAHHBIX I M3ydeHUs maTtemaTuku, — 340
yacoB: B 5 kiacce — 170 gacoB (5 yacoB B Hefie0), B 6 kinacce — 170 yacos (5 yacos
B HEJICIIIO).

COJAEPKAHUE OBYUYEHUA
5 KIIACC
HartypaJjbHble 4ncjIa U HYJIb

Harypansnoe uwncno. Psg nHarypanbubix uucen. Yucno 0. U3oOpaxenue
HATypaJdbHBIX YHUCET TOYKAMH Ha KOOPAMHATHOW  (YUCIOBOM)  MPSIMOIA.

[TosuunonHas cucTeMa cyuClIeHUsA. Pumckags Hymepauus Kak IpuMeEp
HETO3UIIMOHHON CUCTEMBI CUUCIICHUSA. JleCATUYHAs CUCTEMA CUUCIICHUA.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYpaJbHBIX YUCEN C HYJIEM.
Cnioco6sl cpaBHeHUst. OKpyTIIeHHE HATypaTbHbBIX YUCEN.

Clio)keHue HaTypajbHBIX YMCEI, CBOMCTBO HYJIS MPHU CJIOKEHUH. Brrumranue
KakK JIeWCTBUE, 0OpAaTHOE CIIOKEHUI0. YMHOXXEHUE HATypalbHBIX UYHCEJ, CBOWCTBA
HYJISl U €UHULIBI IPU YMHOXXEHUU. [[eneHre kak neicTBrue, oOpaTHOE YMHOXKEHUIO.
KomrionenTsl  geiicTBui, CBA3b  MeXAy HuMHU. lIpoBepka  pesynbrara
apudmeTrdeckoro aercTBus. llepemecTuTenbHOE W COUYETATENIbHOE CBOWMCTBA
(3aKOHBI) CJOXE€HHUS UM YMHOXEHHS, paclpeleuTeNbHOEe CBOMCTBO (3aKOH)
YMHOXKEHHUS.

Hcnonp3oBanue OyKB Jyisi 0003HAYEHUS HEU3BECTHOTO KOMITIOHEHTA U 3aIHCH
CBOMCTB apu(METUUECKUX JACHUCTBUH.

Jlemurenun W KpaTHplE 4YHCIIA, DPaA3JIOKEHUE Ha MHOxuTenu. [Ipocteie u
coctaBHble uyucina. [Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTkom.

CreneHb C HaTypajgbHbBIM TIOKA3aTelieM. 3aluCh YHUCIA B BHUAE CYMMBI
pPa3psAIHBIX CIAracMbiX.

HucnoBoe BblpakeHUE. BplUMCIIEHME 3HAYEHUM YHCIIOBBIX BBIPAXKECHUU,
MOPANOK  BBINOJHEHUA  JAcUCTBUM.  Mcmosnb30BaHME  MPU  BBIYHCIECHUSIX
MEePEMECTUTEIIPHOTO M COYETATEJIbHOTO CBOWCTB (3aKOHOB)  CJIOXKEHUSI W
YMHOXEHUS, PACIPEAEIUTEILHOTO CBOMCTBA YMHOXKEHUS.

Jpoon

[IpencraBnenne o napobu Kak cmoco0e 3amucu YacTH  BEJIMYMHEL.

OO6bikHOBEHHBIE apoOu. [IpaBuibHble U HEMpaBuiIbHbIE ApoOou. CMelanHas Apoob,



IPEICTaBICHUE CMEIIAHHON ApoOM B BMJIE€ HENPABWIBHOM JIpOoOM U BBIJIEICHHE
[[EJIOM YacTH YHuCla U3 HempaBUIbHOW Apodu. M3o0pakeHue npoOeit ToukaMu Ha
gucinoBoi npssmori. OCHOBHOE CBOMCTBO Apoou. Cokpamenue napobdeit. [IpuBenenne
Ipodu K HOBOMY 3HaMeHarento. CpaBHEHUE APOOEH.

Cnoxxenue U BblUMTaHUE JApoOed. YMHOXKEHHME U JAejeHue ApoOeH,
B3aUMHOOOpaTHbIe apoOu. HaxoxaeHue yacTh LEIoro W LEJoro Mo €ro 4acTu.

Jlecsatnunast 3amuchk npoOeid. [lpencraBneHue necATUYHOW ApoOM B BHUIE
OOBIKHOBEHHOM. V300paXkeHne JecITUUHBIX ApoOel TOUKaMH Ha YUCIIOBOM MPSMOM.
CpaBHEHHE IECATUYHBIX APOOEH.

ApudpmeTnueckue JAEUCTBUA C  JECATUYHBIMH  JpoOsimu.  OkpyrieHue
JNECATUYHBIX APOOEH.

Pemienne TeKCTOBBIX 32124

Pemenne TeKCTOBBIX 3ajady  apupMeTHUEeCKUM  crocoboMm. Pemenue
Joruyeckux 3aaad. Pemenue 3amau mepebOpoM BceX BO3MOXKHBIX BapHAHTOB.
Hcnonp30BaHue IpU PeILICHUH 3a7a4 TaOJIUI] U CXEM.

Pemienne 3amad, coaepKalmluX 3aBUCHMOCTH, CBS3BIBAIOIIME BEIUYUHBIL:
CKOpPOCTb, BpEMs, pPACCTOSHHE, I€HA, KOJMWYECTBO, CTOUMOCTb. EIMHUIIBI
U3MEPEHMSI: MacChl, 00bEMA, IIEHbI, PACCTOSIHUS, BpEMEHH, CKOPOCTH. CBsI3b MEKIY
€UHULIAMHU U3MEPEHUS KaXKI0WU BEJIMYHHBI.

Pemenne oCHOBHBIX 3a7]a4 Ha JpoOu.

[IpencraBienue NaHHBIX B BUE Ta0IMI], CTOI0OYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsgnele npeacTtaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JIyd, yIoJl, JOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroiu. [Ipsmon,
OCTPBIN, TYIIOM U pa3BEPHYTHIN YTJIbI.

JInnHa oTpe3ka, METPUYECKHUE EIWHMIIBI JIUHBI. J[JIMHA JIOMaHOUW, NEPUMETP
MHOI'OYroJIbHUKa. M3MepeHue M IMoCcTpoeHue yIVIOB C MOMOIIBK TPAHCIIOPTUPA.

Harnsgnele npeacraBieHuss o (urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJIbHUK, KBAAPaT, TPEYTOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxxenne ¢uryp, B ToM uucie Ha kietdaTtol Oymare. Iloctpoenwue
KOH(pUrypauuii U3 yacTed NpsMOM, OKPY>KHOCTH Ha HEJTMHOBAHHOM W KIIETYATOU
Oymare. lcnonbp3oBaHHe CBOMCTB CTOPOH M YIJIOB MPSMOYTOJbHHUKA, KBajapaTa.

[Imomane MNpsAMOYroJbHMKA W MHOTOYTOJBHHUKOB, COCTABJICHHBIX U3
OpsIMOYTOJIbHUKOB, B TOM 4ucJe (GUryp, M300paKEHHBIX Ha KieTyaToll Oymare.
EmvHuie1 n3Mepenus miiomaim.

HarnsgHele npeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (PUIypax: MPsIMOYTOJIbHBIN
HapaJiieenumnes, KyO, MHOT'OIPaHHUKH. N3o00paxenue IIPOCTENIINX
MHOTOTpaHHHKOB. Pa3BepTku kyOa u mnapamnenenunena. Co3maHue Mojemeit
MHOTOTPaHHUKOB (M3 OyMaru, MpOBOJIOKH, IUIACTUIMHA U JPYTUX MAaTE€pHAIOB).



O0beM TPSIMOYTOJIBHOTO Tapayieienunena, kKyba. EXMHHIB H3MEpeHHS
o0BeMma.

6 KJIIACC
HarypanabHblie yncia

Apudmernueckre IEWCTBUS C MHOTO3HAYHBIMH HATyPaJIbHBIMH YHCIIAMH.
YucioBble  BBIpAXKEHHS, MNOPAJOK  JIEWCTBHM,  HMCIOJb30BaHHE  CKOOOK.
Hcnonbs3oBaHue MpU BEIYUCICHUSX NEPEMECTUTEIBHOTO U COYETATEIILHOTO CBOWCTB
CJIOKEHUSI U YMHOKEHUS, PACIIPEAEIUTEILHOIO CBOMCTBA YMHOKEHUA. OKpYyTIICHHE
HATypaJbHBIX YUCET.

JlenuTenu u KpaTHbIE 4YKClia, HAMOOJBIINNA OOIIMM JIeNUTENh U HAaUMEHBIIEe
oO1iee kpaTHoe. J{eTMMOCTh CYMMBI U IPOU3BEICHUSI. JeJleHre ¢ 0OCTaTKOM.

JApodu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpAIllEHHE JIpOOCH.
CpaBHeHHe U yropsiiounBaHue apoOei. Penienue 3a1ay Ha HAXOXKIECHUE YACTU OT
LEeJOoro W ULenoro mo ero yactu. [[poOHoe dYHuciIo Kak pe3yJbTaT JeleHHUS.
[IpencraBienue AeCATUUHON IpoOU B BUJIE€ OOBIKHOBEHHOU APOOU U BO3MOKHOCTH
npe/cTaBlieHuss OOBIKHOBEHHOM JIpoOU B BHUJE JCCATUYHOU. JlecaTuuHbie qpodu u
MeTpHuUYecKasi cuctema Mep. ApumeTuiecKkue NeUCTBUS U YUCIIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSMHU.

OtHomenue. JlenmeHne B JaHHOM OTHOIIEHWU. MacmTad, TTPOMOPIKS.
[IprMeHenre MponopLUMi IPH PELICHUH 3a1a4.

[TonsTue npouenTa. BerunciaeHne npoueHTa OT BEJIUYMHBI U BEJIUYMHBI 110 €€
NPOLIEHTY. BbIpakeHHe MPOIEHTOB ACCATHYHBIMU Ipo0simu. Pemenue 3amad Ha
MPOLICHTHI. BbIpaxxeHne OTHOIIEHUS BEJIMUYHUH B MPOLICHTAX.

IMoJsio:kuTENBHBIC M OTPULATEIbHBIE YHCJIA

[TomoxuTenbHplE U OTpULATENbHBIE 4ncia. Llenble uncna. Monayne uucina,
reoOMeTpuYecKass WHTEpHIpeTanus Moayias uyucia. M3o0pakenwe dwcen Ha
KOOpAMHATHOM  mpsmoil.  YwucinoBble  OpoMexyTku. CpaBHEHHE  YHUCET.
Apudmerrnyeckue NEUCTBUA C TMOJOXKHUTEIBHBIMU M OTPHUIATEILHBIMUA YHCIIAMHU.

[IpsimoyronibHasi cucTeMa KOOpJAMWHAT Ha IUIOCKOCTH. KOoOpAauHAThl TOYKK Ha
mIockocTH, adcuucca u opAauHaTa. [loctpoeHune Todek U Guryp Ha KOOPAUHATHOM
TJTIOCKOCTH.
bykBeHHbIE BhIpaKeHUs

[Ipumenenue OyKB AJisl 3alIMCH MAaTEMATUYECKUX BBIPAKEHUN U MPEIJIOKEHUH.
CgoiicTBa apupMeTHUUEeCKUX JeHCTBHI. ByKBEHHBIC BBIPOKEHUS W YHUCJIOBBIC
MOJICTAHOBKU. DyKBEHHBIE PABEHCTBA, HAXOXJICHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmybl, HOpMyYITBI IEPUMETPA U TUIOIIAAN TPSIMOYTOJIBHUKA, KBajapaTa, o0heMa
napajjiesienunena u Kyoa.



Penrenue TeKCTOBBIX 32124

Pemenne  TEKCTOBBIX 3aady  apupMeTHUeCKUM crocobom. Pemenue
JOTMYECKHX 3a]1a4. Pemenne 3a1a4d nepedopoM BCeEX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amay, colepakKamux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIUYHHBI:
CKOpOCTb, BpeMs, paccTosiHue, LIEHA, KOJINYECTBO, CTOMMOCTb,
MIPOU3BOJUTEIILHOCTh, BpeMs, 00BbeM paboThl. EAMHMIBI H3MEpeHHs: MaccChl,
CTOMMOCTH, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBA3b MEXKIY €AMHHUIIAMH U3MEPEHUS
Ka)KI0M BEJIMYUHBI.

Pemienne 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONOPLUHOHATIBHOCTHIO BEJIMYHH,
POLIEHTaMU; pEIIEHUE OCHOBHBIX 33/a4 Ha APOOU U MPOIIECHTHI.

OueHka W TNpUKHIKA, OKpyrjieHue pe3ynbrara. CocraBiieHHEe OYKBEHHBIX
BBIPAKEHUM 10 YCIOBHIO 3aa4H.

[IpencraBieHne AaHHBIX C MOMOLIBIO Ta0auL W auarpamm. CrosnOuaTbie
IUarpaMMBbl: YTEHUE U IIOCTPOECHHE. UTEHHE KPYyTrOBBIX IHArpamM.

Harasimnas reomerpust

Harnsnuele npencraBieHus o (urypax Ha IUIOCKOCTH: TOYKa, HpsMas,
OTpE30K, JIyY, yroJj, JIOMaHas, MHOTOYTOJIbHUK, YETBIPEXYTOJbHUK, TPEYTrOJbHUK,
OKPY>KHOCTb, KPYT.

B3auMHOE pacnojokeHWe [BYX MNPSIMBIX Ha IUIOCKOCTH, IapajuleIbHbIE
npsiMble, MEPIEeHIUKYJSpHbIE MpsMble. M3MepeHHne pacCTOSHUN: MEXIy ABYMs
TOYKaMH, OT TOYKH /10 IPSIMOM, JUTMHA MApUIpyTa Ha KBaIPaTHOM CETKeE.

W3mepeHre W TMOCTPOEHHME YIVIOB C IMOMOIIBIO TpaHcnmoptupa. Buubl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, PAMOYTOJIbHBIN, TYIIOYTOJIbHBIMN,
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHHUM. YeThIpexyroabHUK, MIPUMEPHI
YEeThIPEXYTOJbHUKOB. [IpAMOYroibHUK, KBaJapaT: UCIOIb30BAHUE CBONCTB CTOPOH,
YIJIOB, auaroHaieu. M3o00pakeHne TreoMEeTpUYECKUX (PUIyp Ha HEJTMHOBAHHOM
Oymare C WHCIOJb30BAHUEM LMPKYJS, JMHEHKH, YrOJbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieTdaToit Oymare.

[lepumerp MHOroyronbHuka. [loHsiTHe mIOmAAM  (QUIYpPBI, EIUHUIIBI
u3Mepenusd miomaau. [IpubnmxkeHHoe u3Mepenue miomand Guryp, B TOM 4Kciie Ha
KkBajapaTHON ceTke. [IpuOnmkeHHOE W3MEpEeHHE JIMHBI OKPYXHOCTH, IUIOIIAIN
Kpyra.

CumMmeTpus: LIeHTpasbHas, 0CeBas U 3epKajbHas CHMMETPUU.

[TocTpoenne CUMMETPUUHBIX QUTYD.

Harnsinaele npeactaBiaeHus: 0 IPOCTPAHCTBEHHBIX (DUTypax: mapaliiesienuIie],
KyO, npu3Ma, MNUpaMuia, KOHYC, IWIMHAp, map u cdepa. M3o0pakeHue
IpOCTpaHCTBEHHBIX (uryp. [Ipumepbl pa3BepTOK MHOTOTPAHHUKOB, HWJIMHIpA U
koHyca. Co3gaHue Mojenel MpOCTPaHCTBEHHBIX (uryp (u3 Oymaru, ImpOBOJIOKH,
IUTACTUIIMHA U APYTUX MaT€pPUAJIOB).



[lonatue obwvema, eauHUIBI U3MepeHus obdbemMa. OO0beM NPSIMOYTOIBHOTO
napajuienenumnena, Kyoa.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yibTaThl OCBOEHUS MPOTpaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 5 KJacce.
Yncsia v BbIYMCJIEHUS

[TornMaTh ¥ MPaBWIBHO YIMOTPEOIATh TEPMHUHBI, CBSI3aHHBIC ¢ HATypaTbHBIMHU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHUBaTh M yHOPSJOUMBATH HATypallbHbIE YHWCIA, CpaBHUBATh B
MPOCTEUINX CIIy4astX OOBIKHOBEHHbIE JPOOH, 1€CATUYHBIE IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMUCIIOBOM)  mOpsIMOM  C
COOTBETCTBYIOIIMM €M YHUCIOM U HU300pa)KaTh HATypaJibHbIE YHCJIa TOYKAMU Ha
KOOPJIMHATHOM (YMCIIOBOM) IPSIMOIA.

BoimonHATh  apuMeTHUYECKUE JEHCTBUS C HATypaIbHBIMA YHUCJIAMH, C
O0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

BrINOMHATH NPOBEPKY, MPUKUIKY PE3YJIbTAaTa BIUUCICHUM.

OKpyIJIsITh HaTypaJbHBIE YHUCIIA.

PemmeHne TeKCTOBBIX 33124

PemaTtp TekcTOBBIE 3a7auM apU(PMETUYECKUM CHOCOOOM U C MOMOILBIO
OpPraHM30BaHHOI'O0 KOHEYHOT0 nepedopa BCEX BOZMOKHBIX BAPUAHTOB.

Pemate 3amauu, coxaepxkamiyie 3aBUCHUMOCTH, CBSI3bIBAIOIIME BEJIMYUHBI:
CKOPOCTb, BpEMS, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKuE 3aIUCH, CXEMBI, TAOIUIbI, 0003HAYEHUS MPU PEIICHUN
3azay.

[Tonp30BaThCs  OCHOBHBIMH  €IMHHUIIAMU  WU3MEPEHHUs:  II€HbI, Macchl,
pacCTOsIHMS, BPEMEHHU, CKOPOCTH, BbIpaXKaTb OJHU €IMHUIBI BEJIMYHUHBI Yepe3
TpyTHE.

W3Bnekats, aHaIM3UpOBaTh, OICHMBATh WHGOPMAIUIO, MPEACTABICHHYIO B
TabJyuile, Ha CTOJIOYATON TuarpaMme, THTEPIPETUPOBATh MPEICTABICHHbBIE JTAHHBIE,
UCII0JIb30BaTh IAHHBIC TIPU PELICHUU 3a]1a4.

Harasimnas reomerpust

[Tonp30BaThC FEOMETPUUYECKUMHU MOHSATUAMU: TOYKA, IpsiMas, OTPE30K, Iy,
yTOJI, MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT.

[IpuBoauTh mOpUMEpPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMEHIUX (HopmMy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIJIAMH: BEpUIMHA CTOPOHA, C
MHOI'OYTOJIbHUKAMM: YIOJI, BEpUIMHA, CTOPOHA, JHMAaroHallb, C OKPYKHOCTBIO:
paauyc, AuameTp, UEHTP.



N300paxkatb H3yuyeHHbIE TeOMETpUYecKre (Urypbl Ha HEJIMHOBAHHON H
KJIETYaTOW Oymare ¢ MOMOILBIO [IUPKYJIS U JTUHEHKH.

HaxoauTh MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IMOMOUIBIO
JVHEWKU, CTPOUTh OTPE3KU 3aJaHHOW JJIMHBL, CTPOUTH OKPYKHOCTHh 3aJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBagpaTa sl UX
MIOCTPOCHUSI, BEHIYUCIICHUS TUIONIAAN U TIEpUMETpa.

Beraucisate mepuMeTp ¥ IUIONIAAbR KBajapaTa, NPSMOYTOJIbHHUKA, (QUTYP,
COCTABJICHHBIX M3 MPSIMOYTOJbHUKOB, B TOM 4HcCIE (UTyp, U300paKEHHBIX Ha
KJieT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMU €IUHHUIIAMU H3MEPEHUS JJIUHBI,
TJIOIIA/IN; BBIpaXKaTh OJTHU €IMHUIILI BETUYUHBI Uepe3 APyTHe.

Pacno3naBate  mapasuienemnuren, KyO, HCIOJIb30BaTh  TEPMHUHOJIOTHIO:
BepIIMHA, peOpPO IpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS TapaJliesienuneaa, Kyoa.

Boruncisate 0o0bem KkyOa, mapajuiefienuiiesa Mo 3aJaHHBIM HU3MEPEHUSM,
MO0JIb30BaThCS €IMHUIIAMU U3MEPEHUs 00BheMa.

Pemiath HecoXHBIE 3aJayd Ha HM3MEPEHHE TE€OMETPUUECKUX BEJIWYUH B
NPAKTUYECKUX CUTyalUsX.

[IpeameTHbIe pe3yJabTaThl OCBOCHHUS MPOTPAaMMBbI y4eOHOTO Kypca K KOHILY
o0yueHus B 6 kJacce.
Yucaa v BBIYUCICHUSA

3HaTh U MOHHUMATh TEPMHUHBI, CBSI3aHHBIC C PA3TUYHBIMU BUJAMHU YHUCENT U
croco0aMu UX 3alUCH, IEPEXOAUTH (€CIH 3TO BO3MOXKHO) OT OJIHOM (POpPMBI 3amucu
yucia K Ipyrou.

CpaBHUBATH W YNOPSAOUYMUBATH 1IEJIbIE YKCIIA, OOBIKHOBEHHBIC U JECATHUYHbBIC
poOu, CpaBHUBATH UKCIIa OJHOTO U Pa3HbBIX 3HAKOB.

BrimonHTh, coyeTass yCTHBIE W THUCHMEHHBIC MPHUEMBI, apuMeTHIecKue
JICUCTBUS C HATYPAIBHBIMU U IICJIBIMU YUCIIAMU, OOBIKHOBEHHBIMU U JIECATUIHBIMH
TPOOSIMU, TIOJIOKUTEIIBHBIMU U OTPUIIATEILHBIMHI YUCIIAMHU.

Brruncnarh 3Ha4€HUST YMCITOBBIX BHIPAXXKEHUH, BBIMOJHATh TPUKUJIKY U OLIEHKY
pe3yJibTaTa BBIYMCIICHUHM, BBINOJIHATH MPeoOpa30oBaHUs YKMCIIOBBIX BBIPAKECHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JICHCTBUM.

CoOTHOCUTHh TOYKY HA KOOPJWHATHOW MPSIMOM C COOTBETCTBYIOIIMM €id
YUCJIOM U HM300pakaTh YHMCJIa TOYKAMU Ha KOOPJAWMHATHOM MPsIMOM, HAaXOAUTh
MOJIYJIb YHCIIA.

COOTHOCUTH TOYKH B IPSMOYTOJBHOW CHCTEME KOOPAMHAT C KOOPAWHATAMH
3TOU TOYKH.

OkpyrasaTh IeNble Yuciia W JECATUYHBIC NPOOU, HAXOIUTh MPUOIMKCHUS
quces.



Yucaosbie 1 OyKBeHHbIE BbIPAKEHUSA

[TornmaTe ¥ ymoTpeOasTh TEPMHUHBI, CBSI3aHHBIC C 3aMHMCHIO CTETICHU YHCIIA,
HaXOJUTh KBaJpaT M KyO 4YHUCIA, BBIUUCIATH 3HAYEHUS YHUCIIOBBIX BBIPaKEHUH,
COJIEPIKAILIUX CTEIICHH.

[Tonp30BaThCs MpU3HAKAMU JIETMMOCTH, PACKJIAIbIBAaTh HATyPAJIbHBIE YHCIIA HA
mpocTble MHOXHTENW. [lomb3oBaThcs MacmTaOOM, COCTaBJIATH MPOMOPIUH |
OTHOIILICHUS.

Hcnonp3oBaTh OYKBBI 11 0003HAUEHUS YHUCEI MPU 3aMMCH MaTEMaTHYCCKUX
BBIPAKEHUM, COCTABJIATh OYKBEHHbBIE BBIPAKEHUSI U (POPMYIIbl, HAXOUTh 3HAUCHUS
OYKBEHHBIX  BBIPQXEHUM, OCYHIECTBISAS  HEOOXOAMMBIE  TOJCTAHOBKU U
peoOpa3zoBaHuUs.

Haxonuts HEen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemmeHne TeKCTOBBIX 33124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3aa4l apU(METUUECKUM CTIOCOOOM.

Pemiats 3agaun, CBSI3aHHBIE C OTHOIIEHUEM, IPOIMOPIUOHATIBHOCTHIO BEJINYHH,
MPOIIEHTAaMH, peliaTh TPU OCHOBHBIE 33/1a4ud HA IPOOU U TIPOLICHTHI.

Pemate 3amaum, copepxkampde 3aBUCUMOCTH, CBS3bIBAIOIIME BEJIWYHUHBI:
CKOpOCTb, BpeMms, paccTosiHueE, LICHA, KOJINYECTBO, CTOMMOCTb,
IPOU3BOUTEILHOCTh, BpeMs, o0beMa paboThl, HUCHOJB3Yys apudMeTUYECKUe
NEUCTBUS,  OLEHKY, TPUKHUIAKY, TIOJIb30BAThCS  CIAMHUIAMU  U3MEPEHUs
COOTBETCTBYIOIIUX BEJIUYHH.

CocTtaBisaTh OYKBEHHBIC BBIPAKEHUS IO YCIIOBUIO 33]1aUHU.

W3Bnekats wuH(bOpMAIUIO, TPEACTABICHHYIO B Ta0nuIax, Ha JIMHEWHOMH,
CTOJIOYATOW WJIM KPYroBOM JWarpamMmax, HWHTEPIPETUPOBATH IMPEACTABICHHBIC
JTaHHBIE, UCTIOIB30BaTh JaHHBIE MIPU PEIICHUH 3a]1a4.

[IpeacraBnsaTe UH(GOPMAIMIO C MOMOUIBIO TAOIUL, JUHEHHOW M CTOJAOYATOMN
arpamm.

Harasimnas reomerpust

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHUPA, HUMEIIMHX (Qopmy
U3YUYEHHBIX T€OMETPUYECKUX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N300pakath ¢ MOMOIIBIO ITUPKYJISL, TUHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOMN
M KJeT4aTroil Oymare U3y4YeHHBbIC IUIOCKHE TeOMeTpuYeckue Qurypsl u
KOH(UTypalluyi, CHMMETPUYHBIEC (DUTYPBI.

[Tonp30BaThCs T€OMETPUUYECKUMU MOHATUSIMU: PAaBEHCTBO (PUTYpP, CUMMETpUS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C CUMMETPHUEN: OCb CUMMETPUH, LIEHTP
CUMMETpPUH.

HaxoauTh BETUYMHBI YIIIOB U3MEPEHUEM C TTOMOIIBIO TPAHCIOPTHUPA, CTPOUTD
YIJIbl 33JIaHHOW BEJIMYMHBI, MTOJIb30BAThCA MPU PELICHUU 3a/1ad I'PaJyCHOM Mepoi



YIJIOB, PacloO3HaBaTh HA YEPTEkKaX OCTPbIM, MPSAMOW, PA3BEPHYTHIA U TYIOW YIJIBL.

BbluuCHAT IJMHY JIOMAHOM, IMEPUMETP MHOIOYTOJIbHHMKA, IOJb30BAaThCS
€AMHUIAMU U3MEPEHMS JUIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPEHUS JUITMHBI YEPE3
IpyTHe.

HaxoauTp, UCTONb3ysl YEPTEKHBIE UHCTPYMEHTHI, PACCTOSHUSA: MEXKIY ABYMSI
TOYKaMH, OT TOUKH J0 MPSAMOi, IJIMHY ITyTH Ha KBAJIPaTHOU CETKE.

Beruucnate  mimomans  (Uryp, COCTaBIEHHBIX U3  MPSMOYTOJIbHHKOB,
MCIIOJIb30BaTh pa3OreHne Ha MPSIMOYTOJBHUKH, HA paBHbIC (PUTYpHI, JOCTpauBaHHE
10 TPSIMOYTOJIbHUKA, MOJIb30BATHCSI OCHOBHBIMU €MHUILIAMU U3MEPEHUS ILIOLIAAH,
BBIpaXKaTh OJHU €AVUHULIBI U3MEPEHUS TIOIIAN YEpPeE3 APYTHE.

Pacrno3naBaTe Ha MOAENAX M H300paXEHUSX NUpPaMUAY, KOHYC, LWIMHJIP,
MCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEpIIMHA, pedpo, rpaHb, OCHOBAaHUE, pa3BEPTKa.

N300paxkarh Ha KJeT4aTod Oymare NpSIMOYTOJIbHBIN MapasuiesenuIie].

Bbruncnsate 00beM MpsIMOYTOJIBHOTO IMapalijienienunena, Kyoa, Mmojib30BaTbCs
OCHOBHBIMU €JUHUIIAMH U3MEPEHUs 00bEMa;

PemaTe HecHOXHBIE 3aJaud HAa HAXOXKJIECHUE T'€OMETPUYECKHUX BEIUYHMH B
MPAKTUYECKUX CUTYyaIUsX.



TEMATHYECKOE IINTAHUPOBAHHUE
5 KUIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne /i P Konrpoabnsie IIpakruyeckue (undpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 Hatypanbnble uncna. Jleictus ¢ 43 5 Bbu6moreka [JOK
HaTypaJIbHBIMU YHCIIAMU https://m.edsoo.ru/7f4131ce
Harnsannas reomerpust. Jluaun Ha bubnnorexa [JOK
2 12 2
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnuoreka [IOK
4 2
3 OOerkroBeHHbIE IPOOH 8 https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
4 H .M 1 1
arJisgiHasi reoMeTpusi. MHOTOYTOJIbHUKU 0 https://m.edsoo.ru/7fA131ce
bubmmoteka IIOK
2
> JlecaTuriHbIe ApodH 38 https://m.edsoo.ru/7f4131ce
6 Harnsgnas reomerpust. Tena u purypsi B 9 1 bubmuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nunorexa LIOK
7 IT 1 2
OBTOpEHHE 1t 0G0bente 0 https://m.edsoo.ru/7f4131ce
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 8 4



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce

6 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
L Hatypasbiie unena 3 1 https://m.edso0o.ru/7f414736
bubmuoreka [{OK
1 1
2 HpencTanierme AaHHEX 8 https://m.edsoo.ru/7f414736
bubnunoreka LIOK
3 Hpodu 24 1 https://m.edsoo.ru/7f414736
bubnunoreka LIOK
4 Harnsanas reomerpusi. Cummetpust 6 1 https://m.edsoo.ru/7f414736
bu6mmoteka IIOK
2
5 ITonokuTenbHbIE U OTPULIATEIBHBIC YUCIA 40 https://m.edsoo.ru/7f414736
bu6nmorexa LIOK
0 Beipaxerns ¢ Oykeamn 13 https://m.eds00.ru/7f414736
7 Harnsannas reomerpust. @urypsl Ha 11 1 1 bubmuorexa [IOK
IJIOCKOCTH https://m.edso00.ru/7f414736
8 Harnsanas reomerpus. IIpsmelie Ha 3 bubmmnoreka HOK
MJIOCKOCTH https://m.edso0o.ru/7f414736
9 Harnsanas reomerpusi. @urypsi B 9 1 bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/7f414736
[ToBTOpenue, 06001IeHNE, bubmunoreka [JOK
10 16 2
CHUCTEMAaTHU3AIIHS https://m.edso0.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 4



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
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PABOYAS ITPOT'PAMMA
YUYEBHOTI'O KYPCA «AJITEBPA» B 7-9 KITIACCAX

HOSACHUTEJBHASA 3AIIUCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMs: OHa O00ECIIeYMBACT M3yUYCHUE NPYTUX AUCITUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TyYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAMMO IS
NPOAODKEHUs 00pa30BaHusl U B MOBCEAHEBHON XU3HU. PazButre y oOyJarommxcs
Hay4YHBIX TIPEJCTABICHUH O TMPOUCXOKJACHUM U CYIIHOCTH areOpanvecKux
abCcTpakIuii, cnoco0e OTpaKEHUsI MATEMAaTUYECKOW HayKOW SIBJICHUM U MPOIECCOB B
npupose W OOIecTBe, POJIM MAaTeMaTHYECKOTO MOJCITUPOBAHUS B HAYYHOM
MMO3HAHWUU U B MMPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS 1
KauyeCTB MBIIUICHHUS, HEOOXOIUMBIX I aJlalTallid B COBPEMEHHOM ITU(GPOBOM
obOmectBe. M3yuenue anreOpsl obOecrneunBaeT pa3BUTHE YMEHHUS HaAOIOAATh,
CpaBHUBATh, HAXOIWUTHh 3aKOHOMEPHOCTH, TpeOyeT KPUTUIHOCTH MBIITUICHHS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS W BBIBOJIBI,
dbopmynupoBath yTBepxkaAcHUsI. OCBOEHUE Kypca anreOphsl 00ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIUICHUS] OOYyYaloIIMXCA: OHU HUCIONB3YIOT JCAYKTHUBHBIE W
WHAYKTUBHBIE PAacCyXIeHUs, 0000IICHHEe M KOHKPETHU3AIUIo, adCTparupoBaHue U
anajoruto.  OOydeHue  anreOpe  mOpeArnosiaraeT  3HAYUTEIBHBIH  00beM
CaMOCTOSITENIEHOM ~ JCSATENIbHOCTH ~ OOYyYaloluXcs, TOTOMY CaMOCTOSTEIbHOE
perieHue 3aa4 IBISIeTCS peaau3ainen e TeIbHOCTHOTO MPUHITUIIA 00yYeHUS.

B cTpykType mporpammsl yueOHOTO Kypca «Anredpa» st OCHOBHOTO O0IIIETro
0o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJEPKATEIbHO-METOINYECKUE JIMHHH:
«Yucnma ¥ BBEIMHCICHHS», «ANTeOpadecKue BBIPOXKCHUS», «YpaBHEHUS W
HepaBeHCTBaY, «Dynkmumy. Kakmas u3 3Tux comepkaTeIbHO-METOMYCCKUX JTUHUH
pa3BUBAETCS HAa MPOTSKEHUU TPeX JIET HW3Y4YEHUs Kypca, B3aUMOJCUCTBYS C
IpYyTUMU €ro JuHuSIMH. B Xxome wu3yueHus ydeOHOTO Kypca OO0ydaromuMcs
NPUXOAUTCS JIOTHUECKH PacCyXJaTh, HCIOJIB30BaTh TEOPETHUKO-MHOYKCCTBECHHBIH
s3bIK. B CBS3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «AJreOpa» BKIFOUCHBI
HEKOTOpPHIE OCHOBBI JIOTMKH, IIPEACTABIICHHBIE BO BCEX OCHOBHBIX pasjeiax
MaTeMaTUYeCKOro o0pa30BaHUsS M CIOCOOCTBYIOIIME OBIAJACHHUIO OOYUYaIOIIUMHUCS
OCHOB YHHMBEPCAJILHOTO MaTeMaTH4ecKoro si3bika. CopepkaTeIbHOM U CTPYKTYPHOM
OCOOCHHOCTBIO Yy4E€OHOro Kypca «AJNredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanne nuHUM «YwWcina W BBIYHCICHUS CIYXKAT OCHOBOW IS
JTATbHEUIIET0 W3yYEeHUS] MATEMAaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYArOIIHXCS
JIOTUYECKOTO MBINIIEHUS, (JOPMHUPOBAHUIO YMEHUS TOJIH30BATHCS aITOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JJIsSI TIOBCETHEBHOM



KU3HU. PazBuTHe MOHATHS O YHCIIE HA ypPOBHE OCHOBHOTO OOIIET0 OOpa30BaHUs
CBSA3aHO C pAIMOHAIBHBIMU W UpPpAlMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHUEM
MIPEACTABICHUI O IEUCTBUTEIBHOM UYHUCIIE. 3aBEPIICHNE OCBOCHHS YHCIOBON JTMHUU
OTHECEHO K cpefHeMY 0011eMy 00pa30BaHHUIO.

CopepskaHue IBYX alreOpanyecKux JUHUN — «AJreOpanyecKkue BhIPAKEHUSD
U «YpaBHEHHMS U HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHHUIO Yy OOYYaIOUIUXCS
MaTEeMaTHYECKOro armapara, HeoOXOJUMOTO HJsi pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmero o0pa3oBaHus Y4eOHBIM Marepuan TPYNIHUPYETCS BOKPYT pPallMOHAIbHBIX
BbIpaXXeHU. Asredpa IEMOHCTPUPYET 3HAUEHHUE MATEMaTUKU Kak s3bIKa s
MOCTPOCHUS MAaTEMaTHYECKUX MOJENeH, OMHMCaHWs TMPOLECCOB U  SBICHUM
peanbHOro Mupa. B 3amaun oOydeHnus anredpe BXOAAT Takxke JalIbHEHIlee pa3BUTHE
QJITOPUTMUYECKOIO MBIIIJIEHHSI, HEOOXOJUMOT0, B YaCTHOCTH, i1 OCBOCHHUS Kypca
UHPOpPMATUKK, U  OBJIAJCHHE  HaBbIKAaMH  JEAYKTUBHBIX  PacCyKICHHIL.
[IpeoOpazoBanrie CHUMBOJIBHBIX (OPM CHOCOOCTBYET pa3BUTHUIO BOOOpaKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTRBY.

Copnepxanve (pyHKIMOHAIBbHO-TpaUUYECKON JIMHUKA HALEJIEHO Ha MOJIyYeHHE
oOy4JaronmMMucs 3HaHud O (YHKIMSIX KaK BaKHEWINIEW MaTEeMaTHYECKOW MOJENH
JUIS ONIMCAHUS U UCCIIEOBaHMsI pa3HOOOPA3HBIX MPOLIECCOB U ABJICHUH B MPUPOJE U
oOmectBe. M3yuenne marepuana crnocoOCTBYET Pa3BUTHIO Y 00YUaIOIIUXCS YMEHUS
WCIIONIb30BaTh PA3NIUYHbIC BBIPA3UTENBHBIE CpPEACTBA s3bIKA MAaTEeMAaTHKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCUT BKJIaJ B (OpMUPOBAHHE
OPEICTaBICHUA O POJM MaTeMaTUKH B Pa3BUTUM LUBUIN3ALUU U KYJIbTYPBI.

CormacHo yueOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaercss Y4eOHbIH Kypc
«Anredpa», KOTOpBI BKIIOYAET CIEAYIOIIME OCHOBHBIE DA3ENbl COACPHKAHUS:
«Uncna W BBUKCICHHS», «ANTeOpanueckue BBIPAKEHUS», «YpaBHEHUS U
HepaBeHCTBa», «DyHKIuN». O0I1Iee YUCIIO YaCOB, PEKOMEH0BAHHBIX JJI U3YUCHHUS
yueOHOoro Kypca «Anredpa», — 408 yacos: B 7 kitacce — 136 vaca (4 yaca B HEJEINI0),
B 8 kiacce — 136 yaca (4 gaca B Hezeno), B 9 kinacce — 136 yaca (4 yaca B HEJIEIIO)

COILEPKXAHUE OBYYEHUSA

7 KIIACC

Yuciaa 1 BIYMCJICHUS

Jpobu OOBIKHOBEHHBIE W JACCATHUYHBIC, MEPEXO0Jl OT OJHOW (OPMBI 3aMUCH
npobert k gpyroit. [loHsATMe parMOHATBHOTO YHCHA, 3aliCh, CpPaBHECHHE,
yHOPSAJOYUBAHUE  pALMOHAIBHBIX  4YHcel.  ApudMeThyeckue  JEHUCTBUS  C
palMOHAIIBHBIMA YUCJaMU. PeleHue 3ajad W3 peajbHOM NPaKTHUKM Ha 4YacTH, Ha
Ipoowu.



Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeJeM: OIpeAeNeHne, peoOpa3oBaHue
BBIPKEHUII Ha OCHOBE OIpEAeNICHUs, 3amuch OonbIuX uucen. [IpoieHTsl, 3amuch
MPOLICHTOB B BHUJE JIpoOM M ApoOM B BUAE NPOLEHTOB. TpH OCHOBHBIE 33/Jaud Ha
IIPOLIEHTHI, pEUICHUE 3a]a4 U3 PEAJIbHON IPAKTHKU.

IIppuMeHeHne  NPU3HAKOB  JIEIMMOCTH,  Pa3jOKEHHE Ha  MHOXHUTEIH
HaTypaJbHbIX YNCEIL.

PeanpHble  3aBHCHMMOCTH, B TOM  4YuCile T@psMas W oOpaTHas
IPONOPLMOHAIBHOCTH.

AsreOpandecKue BbIPaKeHUS

IlepeMeHHBIE, YMCIIOBOE 3HAYEHME BBIPAKECHUA C MEPEMEHHOMU. JlomycTumele
3HA4YEHUS NEpEMEHHBIX. lIpeacTaBieHne 3aBUCUMOCTH MEXIY BEIUYMHAMU B BHUJC
dopmynbl. Beruucnenns no ¢gopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAKEHHI,
TOKJECTBEHHO pPaBHbIE BBIPAXKEHMs, IMpaBWia MpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUH, IPaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CIIaracéMblX.

CBOMCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowrensl u MHOTOWIEHBl. CreneHb MHorouseHa. CIOKEHHE, BBIYMTAHHE,
YMHOK€HHE MHOTOWIEHOB. POPMYJIbI COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBagpar pasHocth. Popmyiia pa3HOCTH KBaipaToB. PasiokeHue MHOTO4WIEHOB Ha
MHOXHUTEIN.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHUs, I[paBuja NpeoOpa3oBaHUsd YpaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHeiHOEe ypaBHEHUME C OJHOW IIEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YpaBHEHUS, PEIICHUE JIMHENHBIX ypaBHEeHUN. CoCTaBIe€HUE YPAaBHEHUI IO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPaBHEHUM.

JIuneitHoe ypaBHEHHE C IBYMs MEPEMEHHbIMU U ero rpaguk. Cucrema ABYyX
JVHEWHBIX YpaBHEHUHW C JAByMs II€pEeMEHHBIMU. PemeHue cucreM ypaBHEHUH
crocoboM mojicTaHOBKU. [IpuMepsl pelieHust TEeKCTOBBIX 337a4 C MOMOIIbIO CHCTEM
YPaBHEHUN.

DyHKUNHA

Koopaunara toukn Ha npsiMoi. UHCIIOBBIE NMPOMEXYTKH. PaccTosiHue Mexmy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHast cucrema koopaunat, ocu OX m Oy. AOGciucca u opauHaTa
TOYKM Ha KOOPAMHATHOM TuiockocTu. [Ipumeps! rpaduxoB, 3agaHHBIX (opMysIamu.
Urtenue rpadukoB peaibHbIX 3aBUcHUMOCTel. [Tonstue Gpynkuuu. I'padux dyHKIUN.
CpoiictBa ¢ynkuuid. Jluneiinas ¢ynkmus, e€ rpaduk. ['padukx Qyakuum y = |X|.
['padmyeckoe penieHne TMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUI.

8 KUIIACC



Yuciaa 1 BBIYUCTCHUSA

KBagpatueiii kopenb u3 uncia. lloHsTne 00 UppanMOHAIBHOM YHUCIE.
JlecsiTuuHble TPUOIMKEHUST UppaIMoHalIbHBIX yucen. CBOHCTBa apupMETHYECKHX
KBaJPAaTHBIX KOPHEN M MX MPUMEHEHHE K MPE0OPa30BaHUIO YHCIOBBIX BBIPAXKEHUHN U
BBIYUCJIEHUAM. J{eiCTBUTEIbHBIC YUCIIA.

Crenensp ¢ 1enpIM nokaszareneM U e€ cpoiicTBa. CTaHaapTHas 3alUCh YUCA.

AsreOpandecKue BbIPaKEHUS

KBagpaTHbIil TpEXUIIEH, pa3aoKeHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTEIU.

AnreOpanveckass JpoOb. (OCHOBHOE CBOWMCTBO anreOpandyeckod JApoOH.
CrnoxeHue, BBIUMTAHUE, YMHOXKEHHUE, JI€JIeHHEe  aire0pandeckux JapooOeil.
PannoHanbHbie BhIpaXKEHUS U UX IPEOOpPa3OBAHHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, dhopmysa KOpHEH KBaJpaTHOTO ypaBHeHus. Teopema
Buera. Pemenue ypaBHEHHM, CBOJAIIMXCA K JIMHEMHBIM W KBaJApaTHBIM.
[Ipocreiimme qpoOHO-pallMOHANIbHBIE YPaBHEHUS.

I'paduueckas mHTEpHpeTalys ypaBHEHU C JBYMs NMEPEMEHHBIMH M CHUCTEM
JVHEWHBIX YpPAaBHEHUN C JBYMS INepeMEHHbIMU. lIpumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA M MX CBOWMCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM NMEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkiuu. O61acTh ONpEAEIeHUs] 1 MHOXKECTBO 3HAUEHUH (DYHKLMU.
CnocoObl 3a1anus PyHKIUH.

I'padpux Pynxuuu. Utenuwe cBoicTB ¢yHKuuu mno e€ rpaduky. I[lpumeps
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATTLHBIE TPOIECCHI.

OYHKIMK, ONHCHIBAIOIINE TMPAMYID H OOpaTHYIO MPOMOPIMOHATHHBIC
3aBHCHMOCTH, uX rpaduki. Oyukimn y = X2, y = X3, y = VX, y=|x|. T'paduueckoe
pEIIEHNE YPABHEHUM U CUCTEM YPABHECHUU.

9 KJIACC
Yucjaa v BLIYUCTIEHUS
ParmonanpHbple 4uncia, UPpaMOHAIBHBIE YHCIA, KOHEYHbIE U OECKOHEUHBIC
JecATUYHBIC NApoOu. MHOKECTBO NMEHCTBUTEIBHBIX YHCEN, JEHCTBUTEIHHBIC YHCIIA
Kak OECKOHEUYHBIE IeCATHYHBIE IpoOu. B3anMHO OHO3HAYHOE COOTBETCTBUE MEXKTY
MHOKECTBOM JEHCTBUTEIbHBIX YUCEJI U KOOPJAMHATHOMN MPSIMOU.



CpaBHEHHE  JCUCTBUTENBHBIX  YHUCEN, AapU(PMETUUYECKUE  JIEUCTBUS  C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpPYXAlOLIEr0 MHpA, IATEIBHOCTh IPOLECCOB B
OKPY’KaroILEM MHUpE.

[TpuOnmx€HHOE 3HAUYEHHWE BEIMYMHBI, TOUYHOCTb NpUOIMKeHUs. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ysbTaTOB BEIYUCICHUN.

YpaBHeHMs U HEPABEHCTBA

JluneriHOE ypaBHEHUE. PelnieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHMe. PenieHue ypaBHEHMI, CBOIAIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHus: ypaBHEHUU TPETbEW U UYETBEPTOU
CTETIEHEN Pa3JI0)KEHUEM HA MHOXKHUTEIH.

Pemenne napoOHO-pallMOHAIBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3aaad
anredpan4eckuM METOI0M.

VYpaBHeHHE ¢ JByMsl NEpPEMEHHbIMM M ero rpa¢uk. Pemenue cucrem IBYX
JVHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU. PellleHne cucrem IBYX ypaBHEHUM,
OIHO M3 KOTOpBIX JIHMHEHHOE, a Jpyroe — BTOpOWM crTeneHu. ['padpuyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMs IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a/1a4 aaredpanyeckuM crocoooMm.

HucoBble HEPAaBEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TNepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMM.

DOyHKIUU

KBagpatnunas ¢yskuus, e€ rpaduk u cBoictBa. [lapabGomna, xoopAauHATHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

Ipadukn dynxumit: y = kx, y = kx + b, y = kix, y =x3,y =X, y = x| , u ux
CBONCTBA.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccum

[loHsiTME YHCIIOBOM IOCIIENOBATEIBHOCTH. 3aJaHHe MOCJIEA0BATEIbHOCTH
peKyppeHTHOH dhopmyIioii u popmyIioit N-ro uieHa.

Apudmernueckass U reomerpuueckas mnporpeccuu. Dopmysibl N-ro YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpecCuii, CyMMbI MEPBBIX N UJICHOB.

N3o0paxkeHre YeHOB apu(PMETHUYEeCKOM | TEOMETPUUECKON mporpeccui
TOYKAMHA HAa KOOPJWHATHOM IUIOCKOCTH. JIMHEWHBIM M SKCIIOHEHUUAJIBHBIM POCT.
Cno>xHbI€ TPOLIEHTHI.



Mooyne «I'eomempusiy

7 KIIACC

Hauanpnbele nonsTrs reomerpun. Touka, mpsiMas, OTPE30K, Jdyd. Yrois. Buasl
yriioB. BeprukaneHble # CMekHbIE Yriabl. buccekrpuca yrima. Jlomanas,
MHOTOYyroJibHUK. [[apanienbHOCTh U NEPIEHIUKYJIAPHOCTD MPSAMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBAa OCEBOM cuMMeETpuH. [Ipumepsl
CUMMETPHH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHUs C NOMOIIBID LUPKYJIS W JIMHEWKH. TpeyroyibHUK.
Bricorta, Mmennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIE U pPaBHOCTOPOHHUU  TpeyroibHUKA.  HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa ¥ NpHU3HAKU PABHOOEAPEHHOIO TpeyroyibHHUKA. [Ipr3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa M NpU3HAKK NapaJUIeNbHBIX NpsMbIX. CyMMa yIJIOB TPEyroJbHUKA.
Breminue yrisl TpeyrosbHuKa.

[IpsMoyroynbHblii  TPEYroapHUK. (CBOMCTBO  MEIWAHBl  NPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, MPOBEIEHHON K ruroreHys3e. [Ipu3Haku paBeHCTBa NPSAMOYTOIbHBIX
TPEYTOJIbHUKOB. [IpsSMOYTOIbHBIN TPEYTOJIBHUK C YTioM B 30°.

HepaBencTsa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa o OosbllieM Yyrie W OoNbIlIed CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuyeckoe MecTto TOueKk. buccekTpuca yriia W CEpEeaUHHBIN
NEPIEHIMKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpy>KHOCTb U KpyT, XOpJa U AMAMETP, UX CBOICTBA. B3auMHOE pacronoxeHue
OKpY>XHOCTH M TpsiMou. KacartenbHas M cexkymas K OKpPYKHOCTH. OKpYKHOCTb,
BIIMCaHHAasA B yroJy. BnucanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHHKA.

8 KUIIACC

UYereipéxyronpauku. llapannenorpamm, ero npusHaku U cBoMcCTBa. YacTHbIE
cllydad MapajieIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBajapar), UX NpU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA M MNPHU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

Meton ynsoenuss mMenuanbl. LleHtpanbHas cumMmerpus. Teopema @aineca u
TEOpEMa O MPOMOPLUMOHAIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tongobue TpeyronpbHUKOB, Kod(hduimeHnt momoous. IlpusHaku momoOus
TpeyroJibHUKOB. [IpruMeHenue nogo0us Mpu peieHny NpakTUYECKUX 3a/1a4.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. Dopmynsl s IOLMIAAN
TpPEYroJIbHUKA, Napajuienorpamma, pomba u Tpaneuud. OTHOWIEHHE IUIOLIAAEH
no1I00HBIX uryp.

Bbruncnenue miomazneil TpeyroJibHUKOB M MHOTOYTOJBHUKOB Ha KJIETYaTOU
Oywmare.

Teopema Ilucdaropa. IIpumenenne Teopembl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOro yrja HpSIMOYTOJbHOTO TpPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpUUECKUE (PyHKIIUU YIJIOB
B 30, 45 n 60°.

BnucanHble U LEHTpaJIbHBIE YTJIbl, YTOJ MEXY KacaTeIbHOU M XOPAOH. YTIIbI
MEXIy XOpAaMd M CEKylIUMHU. BrucaHHble M ONHMCAHHBIE YETHIPEXYTOJbHUKH.
B3aumHoe pacnonoxkenue AByx oOkpyxkHocted. Kacanume oxpyxHoctedt. OOmue
KacaTeJIbHBIE K ABYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIbI IPUBEIACHUS.

Pemenune tpeyronbHukoB. Teopema KOCHHYCOB M TeOopema CUHYCOB. Pemienue
MIPAKTUYECKUX 3a/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [1ogo6re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IPOU3BENEHUMN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB
CEKYILHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bektop, nmmHa  (MOQyJb)  BEKTOpa,  COHANpaBJICHHBbIE  BEKTOPHI,
IIPOTUBOITOJIOKHO HAIPABJIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OIEpallMM  HAJ BEKTOpaMU. Pa3moxkeHue BEKTOpa IO  JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopnanHatel BekTopa. CKalsipHOE INPOU3BEIECHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHMS JJIMH U YIJIOB.

JlekapToBbI KOOPAUHATHI HA IUIOCKOCTU. Y PaBHEHUs IPSAMOU U OKPYKHOCTHU B
KOOpAMHATaX, MEPECEUCHUE OKPYKHOCTEW M MNpAMBIX. MeToa KOOpAWHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. JlJIMHA OKPYKHOCTHU. ['pajgycHas u paaraHHas
Mepa yrja, BBIUHCICHHME JUIMH Jyr OKpyxHocTten. I[lmomanes kpyra, cekropa,
CErMEHTa.

JIBWKEHUsT TUIOCKOCTH U BHYTPEHHHE CUMMETpUM (uryp (diaeMeHTapHbIe
npencrapiienus). [lapamnensubiii nepenoc. [ToBopor.

Mooyne «Beposmnocms u cmamucmuxkay



7 KIIACC

[IpeacraBnenne MaHHBIX B BUAEC TaOIHI], AUarpamMm, TpadukoB. 3amoIHCHUE
Ta0JMIl, YTEHNUE U TTOCTPOCHUE TUarpaMm (CTOJIOUKOBBIX (CTOJOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peajbHBIX IMpolieccoB. M3Bieduenrne nHpopMaluy U3 auarpamm M
TaOJINIL, UCTIOB30BAHNE U UHTEPIPETALIUS JAHHBIX.

OnucarenpHasi CTaTUCTUKA: cpeaHee apudMETHYecKoe, MeJuaHa, pa3Max,
HauOoJbIIee M HaWMEHbIIEE 3HAaYeHUs Habopa YHUCIOBBIX JaHHBIX. [Ipumepsr
CIIy4alHOM U3MEHYUBOCTH.

CnyyaiiHbIli SKCIIepUMEHT (OMBIT) M CilydailHOe coObITHE. BeposTHOCTH U
gacToTa. Polib MaoOBEpOSITHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE U
B o0mecTBe. MoHeTa U UrpajibHas KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. CreneHs BepiuMHbL. Ywucio pédbep U cyMmapHas
creneHb BepuinH. [IpencraBnenue o cBsizHocTH Tpada. llemu u mukmel. [lytu B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemienue 3amau ¢ momoribio rpados.

8 KNIACC

[IpeacraBnenue naHHBIX B BUAE TaOIUIl, 1UarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MNOAMHOXKECTBO. Omnepanuu  Haa
MHOKECTBaMU: 00bEIMHEHUE, MepeceueHue, qonojaHenre. CBoiicTBa omnepaiuii Haj
MHO>KE€CTBAMU: MIEPEMECTUTENBHOE, COYETATENBHOE, pacIpenenuTeNbHOE,
BKIIIOUeHHs. Vcmonp3oBaHWe TpadUyuecKoro MpeACTaBICHUS MHOXECTB A
ONMCAaHUS pEeATIbHBIX MIPOLIECCOB U SIBJIICHUM, P PEUICHUHU 3a]a4.

N3Mmepenue paccenBaHusl AaHHBIX. [lucriepcusi M CTaHIApTHOE OTKIOHEHUWE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

OneMeHTapHble  cOObITHS  ciyyailHOro ombiTa. CiydailHble  COOBITHS.
BepositHocT coObITHiA. OTBITE ¢ PABHOBO3MOKHBIMH AJIEMEHTAPHBIMU COOBITHSIMHU.
Crny4aiiapiii BBIOOp. CBSI3b MEXKTy MaJTOBEPOSATHBIMU M TIPAKTUYECKU JIOCTOBEPHBIMU
COOBITUSIMU B MIPUPOJIC, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JIEpEBHEB: €AMHCTBEHHOCTh MyTH, CYIIIECTBOBAHUE BUCSYECH
BEPIINHBI, CBA3b MEX]y YHMCJIOM BEPIIMH W 4duciioM pédep. IIpaBuino ymMHOXEHHUS.
Pemenue 3amau ¢ moMorIsio rpados.

[IpotuBomonoxkubie  coOwbiTHsi. [uarpamma Oiinepa. OObenuHeHue u
nepeceuenue  coObiTuil.  HecoBmecTtHbie  coObiTus.  DopMyna  CIOXKEHUSA
BEPOSITHOCTEW. YCJIOBHAasi BEPOSATHOCTh. IIpaBuino ymHOkeHusaA. HeszaBucumbie
coObrtusi. [lpencraBnenne 3KCIiepuMEHTa B BHUAE JepeBa. PereHue 3amad Ha
HAXOXJCHUE BEPOSITHOCTEM C TMOMOIIBK JIEpEBa CIIyYalHOTO JSKCIEPUMEHTA,
nuarpamm Jitepa.



9 KUIIACC

[IpencraBieHne AaHHBIX B BUJE TAaOIUI, AMATPaMM, TpapuKOB, HHTEPIIPETALIUS
HaHHbIX. UTeHHe W TOCTpOCHHE TalONuIl, AMarpaMM, TIpaduKoB MO peaTbHBIM
JAHHBIM.

IlepecranoBku u (¢akropuan. CodyeraHus U 4uciao coueTaHuil. TpeyroyibHuK
[Tackans. Pemenue 3aga4 ¢ UCTIOIB30BaHHEM KOMOMHATOPHKH.

['eomeTrpuueckass BeposTHOCTh. CiayyailHbI BBIOOp TOYKM M3 (QUTYpHI Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 IYTU OKPY>KHOCTH.

Hcnertanue. Yenex un Heynada. Cepus HCIbITaHUM 10 nepBoro ycmnexa. Cepus
ucneiTanuii bepaysm. BepostHOCTH COOBITHII B cepun UCTIbITaHUN bepHyIu.

CiydaiiHasg BEIWYMHA MW PACHPENEIICHUE BEPOSTHOCTEW. MaremaTtnueckoe
oXujaHue W amcnepcusa. llpuMepbl  MaTeMaTHYECKOrOo  OXKMJAHUS  Kak
TEOPETHYECKOIO0 CPEIHEr0 3HAYEHHs BEIMYMHBL. MaTeMaTH4ecKoe OKHUJAHUE H
JUCIIEPCHS CIIyYaiHOW BEJIMYMHBI «9UCIIO YCIIEXOB B CEPUM UCTBITaHUN bepHymm».

[lonsiTue o 3akoHe OoJbIMX yucen. M3MepeHHne BepOsITHOCTEW C MOMOUIbIO
yacToT. Poiib M 3HaueHHe 3aKOoHA OOJBIIMX YHCEN B MPUPOJIE U OOIIECTBE



HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 7 KkJjacce oOydYaromMiicss MOJYYUT CIICAYIOIINAE
IpEeIMETHBIE PE3YyJIbTATHI:

Yuciaa 1 BBIYUCTCHUSA

BrImonHsATh, coYeTas YCTHbIE W THCHMEHHBIC TPHUEMBI, apuUPMETHUECKUC
JIEHUCTBUS C PAIlMOHAILHBIMU YHCIIAMH.

Haxonmuth 3HaYeHWs YHCIOBBIX BBIPAKCHUM, NPUMEHITH Pa3HOOOpa3HbIC
CrocoObl M TPUEMBI BBIYUCIICHUS 3HAYEHUU JPOOHBIX BBIPAKEHUH, COJEpIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoquTe OT OnHOW (QOpPMBI 3aMHUCH 4YMCEN K Apyrou (mpeoOpa3oBHIBATH
JNECATUYHYIO Ip0Oh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B O€CKOHEYHYIO JACCATUYHYIO IPOOH).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAJIBHBIC YHCTIA.

OKpyTJsTh YUCIa.

BBITTOMHATE MPUKUAKY W OIEHKY Pe3ysIbTaTa BBIYUCIICHHWM, OIEHKY 3HAYCHUU
YHCJIOBBIX BBIPAKCHWA. BBINOMHATE ACUCTBUS CO CTENCHSIMH C HATypPaJIbHBIMU
MTOKa3aTeIISIMH.

[IpuMeHATh TPU3HAKK JIETUMOCTH, Pa3I0KCHUE HAa MHOXXHTEIN HATypajbHBIX
YHCel.

PemaTe mpakTHKO-OPUEHTHUPOBAHHBIEC 3a/1add, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, TMPOMOPIIMOHATIBHOCTEIO BEIWYWH, TMPOICHTAMH, WHTEPIPETUPOBATH
pe3yabTaThl pEIICHHs 3a7a4 ¢ y4ETOM OTpaHWYCHHUH, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTprUBaeMbIX OOBEKTOB.

AJuire0panvecKue BhIPaKEHUA

Hcnonb3oBaTh ayire0pandecKyro TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSIThH €€ B
MpoLIEeCCe OCBOEHHS Y4eOHOr0 MaTepuaia.

Haxonuth 3HaueHUsT OYKBEHHBIX BBIPAKCHUM TPU 3aJaHHBIX 3HAYCHHSIX
MePEMEHHBIX.

BrinonHaTe npeoOpa3oBaHus 1EJI0TO BHIPAKEHUS B MHOTOWICH IMPHUBEICHUEM
MOJAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrIoONHAT, yMHOXXEHHWE OJHOWIEHAa HAa MHOTOYIEH W MHOTOWICHa Ha
MHOTOWICH, MPUMEHATH (DOPMYIIBI KBaJipaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcylecTBIATh pa3ioKEHUE MHOTOWICHOB HA MHOXKHUTEIA C IOMOIIbIO
BBIHECEHUS 32 CKOOKU OOIIEro MHOXKHTEIIS, TPYIIUPOBKU CJIaraeMbIX, MPUMEHEHHUS
(bopMy1 COKpAIIEHHOTO YMHOKEHUS.

[TpumensaTs mpeoOpa3oBaHUsI MHOTOUYJICHOB JJISl PEIICHUS PA3INYHBIX 3a7a9 U3
MaTEeMaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON MTPAKTUKH.



Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPAJIbHBIMM IIOKA3aTEIIMU  JUIS
peoOpa30BaHUsl BEIPAKECHUH.

YpaBHeHMs U HEPABEHCTBA

Pemiate nuHEViHBIE ypaBHEHHS C OJHOW IEPEMEHHOH, MPUMEHSA ITpaBUIIa
Nepexo/ia OT UCXOAHOTO YPAaBHEHUS K pABHOCUIILHOMY eMy. [IpoBepsTh, sIBIsSETCS JIH
YHUCJI0 KOPHEM YPABHEHHS.

[IpumeHsATh rpaduuecKkue METOJbl MPU PELICHUU JIMHEWHBIX YPaBHEHUN U HX
CUCTEM.

[logOupaTe mnpumMepsl TMap 4YHUCEN, SBISIOMIUXCA PEIICHUEM JIMHEWMHOTO
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IIOCKOCTH T'paUK JUHEHHOTO YpaBHEHUS C JBYMS
MEPEMEHHBIMHU, MOJIb3YSACh TPAPUKOM, IPUBOJUTH TPUMEPHI PEIICHUS YPABHEHUS.

Pemate cucTeMBbl ABYX JIMHEWHBIX YPABHEHUM C JBYyMS NEPEMEHHBIMU, B TOM
quclie rpadu4yecKu.

CocraBnsaTe W pelmarh JIMHEMHOE YPAaBHEHHWE WM CUCTEMY JIMHEMHBIX
YPaBHEHHUH 110 YCJIOBHIO 3aJ1a4d, HHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM
3a/1a4M MOJyYEHHBIN pe3ybTarT.

DOyHKUUHA

N3o0pakath Ha KOOPJWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpAWHATaM, Jy4d, OTPE3KH, NHTEPBAJbl, 3aIIMCHIBATh YHCIIOBBIE NIPOMEXKYTKM Ha
anreOpanyeckoMm si3bIKe.

OTMeuaTp B KOOPAMHATHOM IIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk pyHKINN Y = |X|.

OnucelBaTh € TOMOUIbIO (PYHKIMHA M3BECTHBIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMH: CKOPOCTh, BpPEMS, pACCTOSHHUE, II€HA, KOJHMYECTBO, CTOMMOCTS,
MIPOU3BOAUTENIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii crocod TPEACTaBICHUS W aHadu3a HWHQPOPMAIIHH,
U3BJIEKaTh U UHTEPHPETUPOBATH HHPOPMALIMIO U3 TPadUKOB peaIbHBIX MPOLECCOB U
3aBUCUMOCTEM.

K xonHiy oOyuenus B 8 kJjacce oOydYaromuiics MOJYYUT CIICAYIOIINAE
IIPEAMETHBIE PE3YJIIbTATHI:

Yucia v BIYUCICHUSA

Hcnonp30BaTh HavalbHbIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIIBHBIX
qyyceNn I CpaBHEHUs, OKPYTJICHUS U BBIUMUCIECHUHM, M300paxkaTh JNEHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSAMOU.

[IpumensaTh mOHATHE apUPMETUYECKOTO KBAAPATHOTO KOPHS, HAXOAWUTH
KBaJIpaTHbIE KOPHHU, HCIOJBb3YSd NpPHU HEOOXOJUMOCTH KaIbKYJSATOP, BBITOJHATH



MpeoOpa3oBaHusl BBIPAKEHUHM, COJEpXKAUIUX KBAJAPATHBIE KOPHU, HCIOIB3YS
CBOWCTBA KOPHEHU.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAJIBIX YHUCET C MOMOIIBIO JIECITUYHBIX
npoOeii u creneHelt yucna 10.

AsreOpandecKue BbIPaKeHUS

[IpuMeHsTh MOHSTHE CTENEHW C IEJbIM  [OKa3aTeleM, BBIOIHATh
npeoOpa30BaHus BbIPAXKEHUH, COAEP/KAIIUX CTENEHH C LEJIbIM MOKa3aTeIeM.

BbINONHATE TOXECTBEHHbIE MPEoOpa30BaHus pallMOHANIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUHN HaJ MHOTOUYJIEHAMU U alre0pandyecKuMu ApoosiMu.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[IpumeHsTh npeoOpa3zoBaHus BhIPAXKEHUN IS PEIICHUS Pa3IMYHbIX 3a7ad U3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemats nuHeVHBbIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPaBHEHUS,
CBOJISIIIAECS K HUM, CUCTEMBI IByX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBoauTE MPOCTEMIINE HUCCIEAOBAHUS YPABHEHHM M CHCTEM YpPABHEHHM, B
TOM YHUCJIE ¢ MPUMEHEHHUEM TpauiecKux npeacraBieHuil (ycTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMAa YPaBHEHUHN PEIICHUS, €CJTH UMEET, TO CKOJIBKO, M MPOYEe).

[TepexoquTs OT ciOBECHOW (OPMYIMPOBKH 3adaud K e€ anreOpanyeckon
MOJEIM C TIOMOIIbIO COCTaBJICHHWS ypPaBHEHUS WM CHUCTEMBbl ypaBHEHMIA,
HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4y MOJTyYEHHBIN pe3ysIbTar.

[IprMeHSTh CBOIMCTBA YMCIIOBBIX HEPABEHCTB [IJIsi CPABHEHUS, OLICHKU, PELIaTh
JUHECHHBIC HEPABEHCTBA C OJTHOM NMEPEMEHHOM M MX CHCTEMBbI, J1aBaTh IPaPUUICCKYIO
WJUTFOCTPALMI0 MHOKECTBA PELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[TonumaTe ¥ UCHOJIB30BATh (PYHKIIMOHAIBHBIC TMOHATHS M SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYCHUS), OMNPENCITh 3HauYeHHE GYHKIUA TIO0 3HAYEHUIO
apryMeHTa, ONPEeAeNIATh CBOMCTBA (PYHKITUHU 1O €€ rpaduKy.

Ctpouts rpaduku dJIeMEeHTapHBIX (YHKIIMA BUIA:

y = kix,y =x2,y =x3,y = [X|, Y = VX, OIIHCHIBATH CBOJCTBA YHCIOBOM (YHKIIHH
no e€ rpaduxy.

K xoniy oOydyenus B 9 kjacce oOyyaroluiicss MOJYyYUT CJEAYIOLIHE
MPEIMETHBIE PE3YIbTATHI:

Yuciia ¥ BBIYUCTCHUS

CpaBHUBATH U YNIOPSAAOYMBATH PALIMOHAJIBHBIE U HPPALMOHATIBHBIE YHUCIIA.

BoinonsaTe apudMernyeckue ASUCTBUS ¢ pallMOHATIBLHBIMU YUCIAMH, COUYETas
YCTHbIE M MNUCHMEHHBIE MPUEMBI, BBIMOJHATH BBIYUCIEHUS C UPpalMOHATbLHBIMU
YU CJIAMHU.



HaxonuTth 3HaUY€HHsI CTETIEHEW ¢ LENbIMU MTOKA3aTENSIMU U KOPHEW, BBIYHUCIATD
3HAYEHHUS YUCIOBBIX BBIPAKEHUN.

OKpyrisaiTh JEMCTBUTENBHBIE YHCIA, BBIIOJHATh MPUKUIKY pe3yJibTara
BBIYHCIICHUN, OIICHKY YUCIIOBBIX BBIPAKECHUM.

YpaBHeHUs U HEPABEHCTBA

Pewate nuHeitHbIE U KBaJpaTHBIE YPaBHEHUs, YPABHEHMSI, CBOJAIIUECS K HUM,
MpocTeNIIne APOOHO-PAlMOHAIBHBIE YPaBHEHMS.

Pemate cuctemMbl ABYX JHMHEHHBIX YpaBHEHUW C JBYMs NEPEMEHHBIMH U
CUCTEMBI JIByX YPaBHEHHUI, B KOTOPHIX OJTHO YPaBHEHHUE HE SIBISCTCS JTMHEHHBIM.

Pemarp TekcTOBBIE 3amaud  anreOpauMyeckuM CIOCOOOM € MOMOIIBIO
COCTABJICHHS YPABHEHUS UJIM CUCTEMBI JIBYX YPAaBHEHUU C ABYMS IEPEMEHHBIMH.

[IpoBOaUTE NPOCTEMIINE HCCIEAOBAHUS YPABHEHUM M CHCTEM YpPaBHEHUMW, B
TOM YHUCJIE€ C MPUMEHEHUEM IpadUueCcKUX MpeICcTaBICHUN (yCTaHABINBATh, UMEET JIU
yYpaBHEHHUE WIN CUCTEMA YPABHEHUM PEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEe).

Pemate nHHEHBbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300paXkaTh
pelIeHNEe HEPaBEHCTB HA YHUCJIOBOW MPSIMOW, 3alMChIBaTh PELIEHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cructeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBaJI[paTHOE HEPaBEHCTBO, N300pakaTh PELIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM
MPSIMOiA, 3aITUCHIBATh PEIICHHUE C TOMOILBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NP PEILICHUN PA3IUYHBIX 3a/1a4.

DOyHKUUHA

Pacno3naBath (QyHKUMM W3y4YeHHbIX BUAOB. [loka3biBaTh CXEMaTHYECKH
pacrnojoKeHnue Ha KOOPIUHATHOM TUIOCKOCTH TpadukoB GyHKImA Buga: Y = KX, y =
kx +b,y=k/x,y=ax2+bx+c,y=x3,y = VX, Y = [X|, B 3aBUCUMOCTH OT 3HAYCHUI
KO3(PUIIMEHTOB, ONUCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth W u300pakaTh CXEMaTHYECKH TpapuKA KBaIpPATHUUHBIX (YHKIIUMH,
OIHCHIBATh CBOWCTBA KBAaIPATUUHBIX (QYHKIUI 1O X rpadukam.

Pacno3naBaTh kBaapaTHyHyr0 (yHKIMIO 1O (GOpMysie, NPUBOJIUTH MPUMEPHI
KBaIpAaTUYHBIX (DYHKLMIA U3 peabHOMN KU3HU, PUBUKHU, TEOMETPUH.

YucsioBble MOCIEA0BATEIBHOCTH U IPOTPeCCH U

Pacrio3naBaTh apu(pMETHUECKYI0 U T€OMETPUUYECKYIO MPOrPECCUU MPHU Pa3HbBIX
croco0ax 3a7aHusl.

BbINONHAT  BBIYMCIEHHMS €  UCNOJb30BaHWeM  GopMyd N-TO  4ieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI MEPBBIX N UJICHOB.

N300paxarb 4i€Hbl MOCIEAOBATEIBHOCTH TOYKAMH HAa KOOPAMHATHOM
IIJIOCKOCTH.



Pewate 3a1aum, CBA3aHHBIE C YHCIOBBIMU MOCIIEOBATENBHOCTAMHM, B TOM YHUCIIE
3aJayl U3 pPEaNbHOM JKM3HU (C HCIOJNB30BAHHEM KAaIbKYJISATOpa, IHU(PPOBBIX
TEXHOJIOTHUHA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3/iejioB H TeEM nmuppoBLIe
Ne n/m P Kountp IIpakTH4ecku (upp )
MPOrpaMmbl Bceero oOpa3oBaTe/ibHbIE
padoThbI e padoThbl
pecypcbl
1 Yucna u BeIunciieHus. PaiinoHanbHbIe 7 1 bubnuorexa [JOK
qyycia https://m.edso0.ru/7f415b90
bubnunoreka LIOK
2 Kooppunatet u rpaguici. Gynkim 26 . https://m.edso0.ru/7f415b90
bubnunoreka LIOK
3 Anrebpanyeckue BhIpaXKeHUs 46 2 https://m.edsoo.ru/7f415b90
bubnmorexa LIOK
4 ¥ paBHCHHUS  HEPABEHCTBA 23 2 https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
> Tostopenne n 0bodmerte 14 ! https://m.edsoo.ru/7f415b90
BILIEE KOJIMYECTBO YACOB II
OB 0) CTBO HACOB I10 136 7 0

I[TPOTPAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne i/mn P Konrpoabnbie IIpakTHueckue (pp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Anrebpandyeckue BbIpaKEHUS. 20 1 bubnunoreka [HOK
Anrebpanyeckasi 1poOb https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
2 4 .K 19 1
ucna u Beuncienus. KpagpaTtasie KopHU httos://m.edsoo.ru/7f417af8
3 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 10 1 bubnnorexa [HOK
KBagpartsslii TpéXxuineH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 15 1 bubnnorexa [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
6 .H 17 1
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
7 ) .
YHKUHH. OCHOBHBIC [IOHATHS 8 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
) 4 1
8 YHKUHH. HHCIOBbIE GYHKLIH o https://m.edsoo.ru/7f417af8
9 Yucia u BeraucieHusi. CTEneHs ¢ IeIbIM 7 bubmuorexa [JOK
ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 IT 16 2
OBTOpCHHE  0dobmeHHe https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
1 Uucna u Beruncienus. JleicTBUTENbHEBIC 19 1 bubmuorexa [JOK
qucia https://m.edso00.ru/7f419d08
bubnunoreka LIOK
2 Dymrrit 22 L https://m.edso00.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUA C 17 1 bubmmorexa [JOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHuenus u HepaBeHcTBa. HepaBeHcTBa 13 1 https://m.edsoo.ru/7f419d08
5 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubmuoreka [IOK
ypaBHEHUNU https://m.edsoo.ru/7f419d08
6 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 9 1 bubnmnorexa [JOK
HEPaBEHCTB https://m.eds00.ru/7f419d08
bubnmnorexa LIOK
7 q 2 1
HCTOBBIC HOCTEAOBATETLHOCTH 0 https://m.edsoo.ru/7f419d08
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS bu6nmorexa LIOK
8 - 22 1
3HAHUM https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 8 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PABOYAS ITPOT'PAMMA
YUYEBHOTI' O KYPCA «'EOMETPUSA» B 7-9 KITACCAX

I[TOACHUTEJIBHAS 3AIINCKA

['eomeTpuss Kak OAMH U3 OCHOBHBIX pa3/€ioB IIKOJBHONM MAaTeMaTUKH,
UMEIOILIUI CBOEW LEeNbl0 00ECHeunTh H3Y4YEHHE CBOWCTB W pa3MepoB (uryp, ux
OTHOLIEHUH U B3aUMHOE PACIIOJIOKEHUE, OMIMPAETCS HA JJOTUYECKYIO, TOKA3ATEIbHYIO
muHUI0. LIeHHOCTh W3yueHus: FreOMETPUH Ha YPOBHE OCHOBHOTO OOLIEr0 00pa30BaHMs
3aKJIIOYaeTCss B TOM, YTO OOYYAlOUIMICSI YYUTCS MPOBOAHUTH JI0Ka3aTEeIbHBIC
pacCyX/leHUs, CTPOUTH JIOTUYECKUE YMO3AKJIIOUEHMs], JO0Ka3blBaThb HCTUHHBIE
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIO)KHBIM, IPOBOAUTH PACCYKIEHUS «OT
OPOTUBHOTO», OTJIMYAaTh CBOWCTBA OT NPU3HAKOB, (OPMYJIMPOBATH OOpaTHBIE
YTBEPKICHHUS.

[lenpro M3yueHUs] TEOMETPUU SIBISIETCA MCIOJIB30BAaHUE €€ KaK MHCTPYMEHTa
IpPHU PEIICHNH KaK MaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3a]ad4, BCTPEUAIOLIUXCS B
peasbHOM ku3HA. OO0YUaIOUIUIICS TODKEH HAYYUTHCS OMPEIENISITh TE€OMETPUIECKYIO
¢urypy, onuchiBaTh CIOBaMU YEPTEK WIM PUCYHOK, HaWTH IUIOUIA/Jb 3€MEIBHOIO
ydacTKa, paccuuTaTb HEOOXOAMMYIO [UIMHY ONTOBOJIOKOHHOTO KabOens wWiu
TpeOyemble pa3Mepsl rapaxa Juist aBromoows. [lpu pemenun 3aiad npakTH4ecKoro
XapakTepa OOy4YaroIIUHCA YYUTCS CTPOUTh MaTeMAaTUYECKUE MOJENU pealbHbIX
KU3HEHHBIX CUTYyallWid, TPOBOJIUTH BBIYUCICHUS ¥ OICHUBATh MOJYyYEHHBIN
pe3yibTar.

BaxnHo moguepkuBaTh CBSI3M T€OMETPUHU C JPYTUMHU YUYEOHBIMU TPEIMETAMH,
MOTHBHPOBATh HCIIONb30BATh OMpPENEICHUS TE€OMETPUUECKUX (GUTYp U MOHITHM,
J€MOHCTPUPOBATh NMPUMEHEHHUE TMOJIYYEHHBIX YMEHUH B (PU3MKE U TEXHUKE. ODTU
CBA3M HaumOojee spko BUAHBI B Temax «Bekropel», «Tpuronomerpuyeckue
COOTHOIICHHs», «MeToa koopauHa u «Teopema [Tudaropay.

VYyebnslii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIE pPAa3eIibl
conepxkanusi: «['eomerpuueckue (¢Gurypel U UX CBOMcTBa», «l3mepenue
TE€OMETPUUECKUX BEIMINHY, «JleKapTOBbI KOOPAWHATHI Ha TIOCKOCTHY, «BEKTOPHI»,
«JIBmxenust mockoctny, «IIpeodpazoBanus mogoous».

OOmiee YHCIO 4YacoB, PEKOMEHJOBAaHHBIX JJIi M3y4YeHHUs ydeOHOro Kypca
«I"eomeTpusi», — 204 gaca: B 7 kiacce — 68 gacoB (2 yaca B Hezieno0), B 8 kiracce — 68
yacoB (2 yaca B HeJlel0), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEINIO).

COIEPKXAHUE OBYYEHUA
7 KIIACC



HauanpHble noHATHS reoMeTpuu. Touka, mpsmasi, OTPE30K, JIiyd. Yroil. Busl
yriioB. BeprukaneHble U cMexHbIE yrabl.  buccekrpuca yrima. Jlomanas,
MHOT'OYTOJIbHUK. [lapayiensHOCTh U MEPIEHAUKYIISIPHOCTD IPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMeETpuu. [Ipumepsl
CUMMETPHUH B OKPY>KAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBIKD LUPKYJIS U JIMHEHUKH. TpeyronbHUK.
BricoTa, Mmennana, GuccekTpuca, uX CBOMCTBA.

PaBHOoOepeHHBI W PABHOCTOPOHHUM  TpeyroJibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa U MPU3HAKK PaBHOOEIPEHHOr0 TpeyroyibHUKa. [Ipu3Haku paBeHcTBa
TPEYTOJIBLHUKOB.

CBolicTBa M IPU3HAKU NapaJUIeNbHBIX MPsAMbIX. CymMMa yIiIOB TPEYrOJIbHHKA.
Bremnue yrisl TpeyrosbHuKa.

[IpsMOyTroJIbHBIA ~ TpeyrosbHUK. (CBOWCTBO MeAMaHbl IMPSAMOYTOJIBHOTO
TPEYTOJbHUKA, MPOBEICHHON K rurnorenyse. I[Ipu3sHaku paBeHCTBA NPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [[pAMOYTOJIBHBIN TPEYTOIBHUK C YIioM B 30°.

HepaBeHCTBa B reOMETPUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OosbllieM Yyrie W OojbllIed CTOPOHE TPEYroJIbHUKA.
[lepneHaAuKyIsp ¥ HAKJIIOHHAS.

['eomerpuueckoe MecTo TO4YeK. buccekrpuca yriaa W CEepeIUHHBIN
NEPIEHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHUE MECTA TOUYEK.

OKpyXHOCTb M Kpyr, XOpJa U JIHaMeTp, HUX CBoOilcTBa. B3ammHoe
pacmoJIOKEHUE OKPYKHOCTH M TpsiMoil. KacarenbHast M cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIHCaHHas B yroj. BnucaHHas u onMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KIIACC

YerbipexyronbHuku. [lapauienorpamm, €ero npu3Haku U CBOMCTBa. YacTHbIE
Clly4au TMapajuieorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBajpaT), WX MPHU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA M NPHU3HAKHU.
[IpsimoyrosibHas Tpanenus.

Meron yaBoeHuss meauanbl. LlenTpanbHas cummerpus. Teopema dDaneca u
TEOpeEMa O MPOMOPIUUOHAIBHBIX OTPE3KAX.

CpenHue nMHUM TpEyrojibHUKAa W Tpaneuuu. LleHTp macc TpeyroyibHUKA.

[Tomobue TpeyroapHUKOB, Ko3(duimeHT mnoaodus. I[lpuszHakum momoOus
TPEYroJbHUKOB. [IpuMeHeHne momobusi mpu peneHur TPAKTUYSCKUX —3ajad.

CpoiictBa miomaneid reomerpuyeckux ¢uryp. Dopmynbl anas 1o



TpPEeyroJibHUKa, NapajuiesiorpaMma, pomoda u Tpamneuud. OTHOIICHHE IUIONIAIeH
no1I00HBIX (uryp.

Brruncnenne mmomanei TpeyroJibHUKOB U MHOTOYTOJBHUKOB HA KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu pemieHun
NPAaKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TAaHI€HC OCTPOTrO yria MNpsIMOYTOJIbHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHoMeTpuyeckue (PyHKIMHU YyIIIOB
B 30°,45° n 60°.

BrnircanHble ¥ LIEHTpaIbHBIC YTIIBI, YTOJI MEXAY KacaTeIbHOM M XOPAOU. YTJIbl
MEXAY XOpAaMH M CEKyIIUMHU. BHOucaHHbIE M ONMCAaHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxenue AByX OkpyxHocTei. Kacanuwe okpyxkHocteid. OOimue
KAacaTeJIbHBIE K IBYyM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHreic yrmoB ot O mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYIIbI TPUBEACHUS.

Pemenne tpeyronsHUKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perenune
MPAKTUYECKUX 33/1a4 C MCIOJb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [Togodue cCOOTBETCTBEHHBIX JIIEMEHTOB.

Teopema 0 IpoU3BEAECHUHN OTPEZKOB XOPH, TEOPEMBI O IIPOU3BEAECHUU OTPE3KOB
CEKYIIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, mmmHa ~ (MOIyJb)  BEKTOpa,  COHAINpPABJICHHBIE  BEKTOPHI,
MIPOTHUBOMOJIOKHO HAIPABJIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpaludM Haa BEKTOopaMH. PasmoxeHwe BekTopa MO JABYM
HEKOJUIMHEAapHbIM BekTOopaM. KoopaunHatel BekTopa. CKaasipHOE MPOW3BEICHUE
BEKTOPOB, IPUMEHECHUE JJIS1 HAXOXKJICHUS JJIUH U YIJIOB.

JlexkapToBbl KOOPJAWHATHI HAa MJIOCKOCTH. Y PAaBHEHUS MPSIMON U OKPYKHOCTH B
KOOpJIMHATax, IEPECEUCHUE OKPYKHOCTEM M MPAMBIX. MeTon KOOpAMHAT U €ro
MIPUMEHECHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKU. JIJIMHA OKPYKHOCTU. ['pagycHas u paauaHHas
Mepa VyIJjia, BBIYMCIECHUE UIMH AYyr OKpyxHocTteu. I[lmomanes kpyra, cekropa,
CErMEHTa.

JIBKEHUs TUIOCKOCTH W BHYTPEHHHUE CUMMETpUM QUryp (3jeMeHTapHbIe
npencrasnenus). [lapannensHeiii nepenoc. [loBopor.

IHHPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenuss B 7 Kkjacce oOydYarolmMiicss MOJYYUT CIEAYIOIINAE
MPEIMETHBIE PE3YJIHTATHI:

Pacmo3naBaTh M3y4eHHBIC TEOMETPHUUIECKUE (DUTYPHI, ONIPEACIIATh UX B3aMMHOE
pacrnoJioxkeHue, u300paxaTh Te€OMETpUYECKUe (QUTYpPHI, BBINOJHATH YEPTEKHU II0
YCIOBUIO 3ajaud. M3mepsATs JNuHENWHBbIE W YIJIOBbIC BEIWYMHBIL. Pemars 3amaduu Ha
BBIUKCJIEHUE JIJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenats rpyOyIo OIEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B PEATbHON
KU3HHU, Pa3MEpPOB MPHUPOJHBIX 00BEKTOB. Paznuuarh pa3Mepbl 3TUX OOBEKTOB IO
IOPSAKY BEJIMYMHBL.

CTpouTh 4yepTeKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonmp30BaThCd  MpPHU3HAKAMU  PABEHCTBA  TPEYTOJbHUKOB, HCIOJIb30BATh
MPU3HAKKU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3aa4.

[IpoBOANUTE JIOTMYECKHE PACCYXKIACHHS C HCIIOJb30BAHUEM TI'€OMETPUUYECKUX
TEOpEM.

[Tonmp30BaThCd MpPHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHHUKOB,
CBOVMCTBOM MEJIHAHBI, IPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJbHUKA, B
pPELICHNY TEOMETPUUECKHX 3a]1a4.

Omnpenenars NapayyieIbHOCTh MPSAMBIX C IIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢
HUMH cekymas. Onpenensars MapaieIbHOCTh MNPSIMBIX C TOMOINBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSAMOM JO TOYEK APYTOU MPSAMOM.

Pemiats 3aaun Ha kieTyaTtoi Oymare.

[IpoBOIUTH BHIYMCIICHHS] U HaXOJUTh YUCIIOBbIE M OYKBEHHBIC 3HAUYCHUSI YTJIOB
B T€OMETPHUUYECKHUX 3a/Ja4yax C MCIOJb30BAHUEM CYMMbI YIJIOB TPEYTrOJIbHHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJIOB, OOpPA30BaHHBIX TpPU TMEPECEUCHUU JABYX
MapaJUICIbHBIX TPAMBIX CEKylled. Pemars mpakTuyeckue 3aauu Ha HAXO0XACHUE
YIJIOB.

Bnagerp mMOHSATHEM TIE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEAEsaTh
OMCCEKTPHUCY yTiia U CEPEAMHHBIA MEPICHIUKYJISAP K OTPE3KY KaK T€OMETPUUYECKUE
MeCTa TOYEK.

@opMyIUpOBATH ONPEACIECHUS OKPYKHOCTH W Kpyra, XopAbl U JHAaMeTpa
OKPY’KHOCTH, TOJIB30BATHCS UX CBOMCTBAMHU. YMETh IIPUMEHSTH 3TH CBOMCTBA IPU
pelIeHuY 3a1a4.

Bnagetp MOHSATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHTp. llonb3oBaThecsi (pakTamMu O TOM, UYTO OHCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, U O TOM, 4YTO CEPEIAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

Bnagete moHsTHEM KacaTeNIbHOM K OKPY>KHOCTH, IOJB30BATHCA TEOPEMOM O
MEPIEHAUKYJISIPHOCTH KaCcaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.



[Tonp30BaThCA IPOCTEUIIMMU IT€OMETPUYECKUMU HEPABEHCTBAMU, IIOHUMATh UX
MIPAKTUYECKUMA CMBICIL.

IIpoBOIUTE OCHOBHBIE TE€OMETPUYECKHE NMOCTPOCHHS C MOMOIIBIO LUPKYJIA U
JINHENKU.

K xoHmy oOydyenuss B 8 Kkjacce oOyyaromuiicss NOJYYUT CIEAYIOLIUE
IIPEAMETHBIE PE3YJIIBTATHI:

Pacnio3HaBaTe OCHOBHBIE  BHJBI  YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTBHI,
[I0JI30BATHCS UX CBOMCTBAMU IPH PELICHUM T'€OMETPUYECKUX 3a1a4.

[IpyuMeHsTh CBOMCTBA TOYKM IEpPECEUYEHUsT MEAMAH TPEyrojibHUKa (LeHTpa
Macc) B pEIICHUH 3a/au.

Bianers noHsTHEM CpeqHEN JIMHUM TPEYTOJbHUKA U TPAIELIUHU, IPUMEHATHh UX
CBOKCTBA MPH PELICHUH reoMeTpudeckux 3aaad. I[lomp3oBaTecsa Teopemont Paneca u
TEOPEMON O MPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX [ PpELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHATh MpU3HAKK MOAOOUS TPEYTrOJIbHUKOB B PELIEHUU T€OMETPUYECKHX
3aaad.

[Tonw3oBaThcs Teopemoi Iludaropa s  pemieHUs] TEOMETPUUECKUX U
npakTU4decKux 3anad. CTpOUTh MaTEMATHUECKYI0 MOJENb B NPAKTUYECKUX 3a]adax,
CaMOCTOSTEIIBHO JE1aTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIME JUTUHBI.

Brnaners mnoHATHMSMHM < CcHHYca, KOCHMHYyCa M TaHI€HCa OCTPOrO yria
MPSIMOYTOJIBHOTO TPEYToiabHUKA. [0b30BaThCs ATUMHM NMOHATHUAMH JUIS PELICHHS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbMU crIOCOOaMH) IUIOIIAAb TPEYrOJbHUKA W TLUIOLIAAH
MHOTOYTOJIbHBIX (PUTYp (ITOJIB3YACh, € HEOOXOIUMO, KaIbKyJIsaTOpoM). [IpuMeHsaTh
MTOJIyYECHHbIE YMEHHS B TPAKTUYECKUX 3a/1a49aX.

Brnanerp NOHATHMAMM BIHCAHHOTO W LEHTPAJBbHOIO YIVIA, HCIOJb30BAThH
TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpJAaMHu (CEKYIIMMH) U YIJIE MEXIY
KacaTeJIbHOM Y XOPAOW NP PEUIEHUN T€OMETPUUYECKHUX 3a1ay.

Bnagers NOHATHEM ONMCAHHOTO 4YETBIPEXYIOJIbHUKA, IPUMEHSATH CBOKCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MPU PELICHNUHN 3aa4.

[IprMeHATh NOJIyYEHHBIE 3HAHHUS HA IPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENH IS 33/1a4 PEAIbHOM KU3HU M IPOBOJUTH COOTBETCTBYIOLIME BBIYUCIICHUS C
NpPUMEHEHHEM TMOoJ00Us U  TPUTOHOMETpUM  (MOJIB3YACh, TJ€ HEO0OXOIUMO,
KQJIBKYJISITOPOM).

K xoHumy oOydyenus B 9 Kkiacce oOyyaroluiicss MOJYYUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUrOHOMETpUYECKUE (HYHKIIUU OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIBIO
pa3IMYHbIE 3JIEMEHTHI MPSMOYTOJIBHOIO TPEYTOJbHUKA («PELICHHE MPSIMOYTOJbHBIX



TPEYroJIbHUKOBY»). HaxoauTe (C MOMOIIBIO KaJIbKYJATOpAa) JIMHBI W YIJIBL JUIS
HETA0JIMYHBIX 3HAYECHH.

[Tonb30BaTbesa (QopMylaMu TPHUBENCHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKJECTBOM JUI1 HAXOXKICHUSA COOTHOLICHHH MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOXACHUS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA ((PELIEHUE TPEYroJbHUKOB»), NPUMEHATh UX MpHU
pPELICHUN T€OMETPUYECKUX 3a/1a4.

Bnaners nonatusMu npeoOpa3zoBaHUs 000U, COOTBETCTBEHHBIX 3JIEMEHTOB
nofoOHbIX ¢uryp. Ilonb3oBaTbes cBoMCTBaMHM MMOJOOMSI MPOU3BOJBHBIX (QUTYD,
YMETh BBIUUCIATh JUIMHBI M HAaxOIWUTh YIibl y nogoOHbIX ¢uryp. IIpuMeHsTH
CBOMCTBA MOA0OMS B MPAKTHYECKUX 33/1a4ax. Y METh IPUBOJUTH IPUMEPHI MOAOOHBIX
(Guryp B OKpy»Karouem MHpe.

ITonp30BaTbCAd TEOpEMaMHU O MPOU3BEIECHUU OTPE3KOB XOPHA, O NPOU3BEIACHUU
OTPE3KOB CEKYILIMX, O KBaJIpaTe KacaTeIbHOM.

[lonb30BaTbCAd BEKTOpPAMH, IMOHMMATh KX TE€OMETPUYECKUU U (U3UUECKUI
CMBIC]I, NPUMEHSITh KX B PEUICHUUM TEOMETPUUECKMX U (PU3NYECKHX 3aj]ad.
IIpuMeHATh CKaJISIPHOE POU3BEACHUE BEKTOPOB ISl HAXOXKACHUS JUIMH U YTJIOB.

ITonp30BaThCA METOOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATH €70 B PELICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a4a4.

Brnaners NOHATHMAMM NPaBUIBHOIO MHOTOYTOJBHHUKA, IJIMHBI OKPYKHOCTH,
JUIMHBI JOYT'M OKPY>XHOCTH W PaJWaHHOM MEpBI YIVIA, YMETh BBIUMCIATH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxomute ocu (WM LEHTpbI) CUMMETpUU (GUTYp, NPUMEHSTh JABMXKEHUS
IJIOCKOCTH B MPOCTEUIINX CIy4dasiX.

[IprMeHATh NOJIyYEHHBIE 3HAHHUS HA IPAKTUKE — CTPOUTHh MATEMATHYECKHE
MOJEIIN JJIA 33]1a4 peaibHON KU3HU U NMPOBOJANTH COOTBETCTBYIOIIUE BBIYMCIICHUS C
NPUMEHEHHEM TOoJ00Us M TPUTOHOMETPUUYECKUX (QYHKUMHA (TOJB3YSICh, TI€
HEO0OXO0IUMO, KAJTBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/mn P Konrpoabnbsie IIpakTHueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Ipocreiimume reomerpuyeckue GUTypsl U
1 I/I)I() cBoiictBa. U3me epHI/Ie reOMf")r I/I}‘III;CKI/IX 14 1 bubmmorexa LOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6mmoreka [IOK
2 TpeyromHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapautensHbIe IpsMBIE, CyMMa YITI0B 14 1 bubnnorexa [HOK
TpEyroJbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubnuoreka [IOK
ITOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I i 4
> OBTOpEHHE, 0000MIeHHE sHamHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
[Tnomans. Haxoxaenue miomanei
2 Tpe III;IOJfI)HI/IKOB u f/[HOI‘O FOJE;IHHLIX ¢bur 14 1 bubmmorexa LIOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
Teopema dasneca u Teopema o
3 MPOMOPLUOHAIBHBIX OTPE3Kax, MOJ00HBIE 15 1 bubmmorexa [TOK
POTIoPI P > 1A https://m.edsoo.ru/7f417e18
TPEeYroJbHUKU
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
. bubnuotexa [JOK
IT 4 1
6 OBTOpEHHE, 000DLICHHE SHAHI] https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIe
Ne i/mn P Konrpoabnsie  IIpakTuueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 B
CITOPH 8 https://m.edsoo.ru/7f41al2c
2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH 10 1 nggﬁﬁjfg;grouﬁ £41a12c
3 Tpuronometpus. Teopembl KOCUHYCOB U 19 1 bubnuoreka [IOK
CHHYCOB. Penienue TpeyrojibHMKOB https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOJILHUKH. [{TnHa
4 OKPYXHOCTH U IO Kpyra 9 1 bubmmorexa [JOK
by m ﬂv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue mnomaeit
bu6mmoreka [JOK
5 6
JlBIKeHHs IIOCKOCTH https://m.edsoo.ru/7f41al2c
5 [TpeoOpa3zoBanue nonodus. Merpudeckue 10 1 bubnnoreka [JOK
COOTHOIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHnue, 06061IeHNE, cCUCTEeMaTH3aUs 6 1 bubnnorexka [JOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PABOYAS ITPOT'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
B 7-9 KIIACCAX

I[TOACHUTEJIBHAS 3AIINCKA

B coBpemeHHOM IH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHUKA TMPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTD, KaK C TOYKH 3PCHHSI MPAKTHUYCCKUX MPUIIOKECHUN, TaK U
UX poird B 0Opa3oBaHMM, HEOOXOIMMOM Ka)XJOMy ueJoBeKy. Bo3pacraer ymcio
npodeccuil, mpu OBIAJEHUU KOTOPHIMU TpedyeTcs xopoiasi 6a30Basi MOJTOTOBKA B
00JIaCTU BEPOSITHOCTA M CTATUCTUKU, TaKasl MOJTOTOBKA BakKHA JIJISi MPOJOJDKEHUS
o0pa3zoBaHus U JJIsl YCIIEITHOM MpodheCcCHOHANTBHON Kapbephl.

Kaxxp1ii 9eoBek MOCTOSHHO MPUHUMAET PEIICHUS Ha OCHOBE UMCIOIIHUXCS Y
HEro JaHHBIX. A 111 000CHOBAaHHOTO TIPUHSITHS PEIICHUS B YCIOBUAX HEIOCTATKA
UM U30bITKa MHPOpPMAIIMU HEOOXOAMMO B TOM YHCIIE XOpOIIO CHOopMHpPOBAHHOE
BEPOSTHOCTHOE Y CTAaTUCTHYECKOE MBIITUICHHE.

NMeHHO 10TOMYy OCTpO BCTajlla HEOOXOIMMOCTh chopmupoBarh y
oOyyJarormxcsi GyHKIIMOHAIBHYIO TPaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0s B KauecTBe
HEOTHEMJIEMON  COCTABJISIIOIIEH  yMEHHWE  BOCIOPUHMMATh M KPUTHYECKHU
aHAJM3UPOBaTh WH(MOPMAITUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opMax, MOHUMATH
BEPOSITHOCTHBIN ~ XapakTep MHOTHX peajbHBIX TPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOAUTH MPOCTEHIIINE BEPOATHOCTHBIC PACUCTHI.

3HaKOMCTBO B Y4E€OHOM Kypce C OCHOBHBIMHM TPHHITUIIAMHU cOOpa, aHaun3a U
NPE/ICTABIICHNUS JaHHBIX W3 Pa3IMYHBIX cep >XKM3HM OOIIECTBa U TOCYyJapCTBa
npuoOmaeT oO0ydJarmmxcs K OOIIEeCTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOWHATOPUKU DPa3BHBACT HABBIKM OpraHW3alliud repedopa M TOoJcYeTa 4YHcIiia
BapUAHTOB, B TOM YHWCJIE B MPUKIAJHBIX 3ajadaX. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maeT MaTeMaTHYECKUH (QyHIaMEHT s (POPMHUPOBAHHUS KOMIICTCHIIMHA B
obnactu mHGOpPMATUKA W IUQPOBBIX TexHOJOTHH. [IpM WM3ydeHUH CTATUCTHUKHA WU
BEPOATHOCTH O0OTAIIAOTCS MPEACTABICHUS 00YUAIOIINXCS O COBPEMEHHON KapTHHE
MHpa ¥ METO/IaX €ro uccieaoBaHusi, GOPMHUPYETCS TOHUMAHUE POJIU CTATUCTUKU KaK
MCTOYHHMKA COIMAIBHO 3HAYMMOW WHGOPMAIMM U  3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOTO MBITIICHHS.

B cooTBeTCTBMY ¢ JaHHBIMU MENISIMH B CTPYKTYPE MPOrpaMMbl y4eOHOTO Kypca
«BeposiTHOCT W CTaTUCTHKa» OCHOBHOTO OOIIEr0 0Opa3oBaHUs BBIICICHBI
CIIeyIOIINe CoAepx)aTelbHO-MeToanueckue nuHuM: «lIpencraBieHne NaHHBIX WU



omucareibHasl CTaTUCTUKA», «BeposATHOCTHY, «DJIEMEHTHl KOMOUHATOPHKNY,
«BBenenue B Teopuro rpadoBy.

Copnepxxanve nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAS CTATHCTHKA»
CIIy’KHT OCHOBOH /17151 JOPMUPOBAHNUS HABBIKOB paObOThI ¢ MH(GOPMAIIUEH: OT YTCHUS U
UHTEpIpeTauun UHPOpMalUy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpamMmax u
rpadukax, A0 cOopa, NpPEICTaBICHHUS M aHaIW3a JAHHBIX C HCIIOJIb30BAHUEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M pacceuBaHus. Paboras ¢ JaHHBIMH,
oOyyJarouiecsi yd4aTcsi CUMTBIBaTh M HHTEPIPETHUPOBATH JaHHBIC, BBIIBUIATH,
apryMEHTUPOBaTh M KPUTHKOBaTh MPOCTEUIIME THUIOTE3bl, Pa3MBIIUIATh HaJl
(akTOopamu, BBI3BIBAIOUIMMU HW3MEHUMBOCTb, W OLIEHMBaTh MX BIUSHHUE Ha
paccMaTpUBaEMbI€ BEJIMYUHBI U IPOLECCHI.

MHTyUTUBHOE MNPEACTaBICHUE O CIIyYalHOW HM3MEHYMBOCTH, HCCIEAOBAHUE
3aKOHOMEPHOCTEN U TEHACHIINI CTAHOBUTCSI MOTHUBUPYIOIIEH OCHOBOW JJIsl U3YUYEHUS
TEOPUH BEPOSITHOCTEW. boJsbllIoe 3HAYEHUE HMEIOT IPAKTUYECKUE 3aJaHus, B
YaCTHOCTH ONBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMUA MOJEIISIMM.

[loHsiTHE BEPOSATHOCTH BBOAMUTCS KAaK Mepa MpaBAoNoao0Us CIIy4ailHOro
coObitusi. Ilpm wum3ydeHum yueOHOro Kypca oOydaronIecsi 3HAKOMSATCA C
MPOCTEUILIMMUA METOJaMU BBIYHMCIICHUS BEPOSATHOCTEN B CIyYalHBIX IKCIEPUMEHTAX
C PaBHOBO3MOXXHBIMU 3JIEMEHTAapHBIMH HCXOJAMH, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh U pelIaTh 0oJiee CI0XKHbIE 3aaun. B yueOHbIN Kypc BXOIAT
Ha4yaJbHbIE MPEACTaBICHUS O CIyYalHBIX BEJIMYMHAX W HMX  YHCIOBBIX
XapaKTEPUCTHKAX.

B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOyYarouuxcs ¢
MHOXECTBAMHU M OCHOBHBIMHU ONEpPALMSIMHU HAJ MHOXECTBAMH, pPaccMaTpHUBAaIOTCA
MpUMeEpPbl MPUMEHEHMS JUIsl PEIleHHs 3aad, a TaKKe HMCIOJIb30BaHUS B JPYTUX
MaTEeMaTHYECKUX Kypcax U yueOHBIX MpeAMETax.

B 7-9 knaccax msydaercss y4eOHbIH Kypc «BeposSTHOCTh M CTAaTHCTHKA», B
KOTOPBIM BXOIAT paznensl: «lIpencraBieHne JaHHBIX W OMMCATENbHAS CTATHCTHKAY,
«BeposTHOCTE», «JneMeHTbl KOMOWHATOpUKW», «BBenenue B Teopuio rpadony.

OO1iee 4YMCIIO YacoB, PEKOMEHAOBAHHBIX ISl M3Y4YEHHUsI Y4eOHOro Kypca
«BeposrHocTh 1 cratucTkay, — 102 yaca: B 7 kiacce — 34 daca (1 yac B Hezeno), B
8 kimacce — 34 gaca (1 gac B Heneno), B 9 kiacce — 34 yaca (1 gac B Heem0)
COILEPKXAHUE OBYYEHUSA

7 KIIACC

[IpencraBieHne MaHHBIX B BUAE TAOJMUIl, AUarpaMM, rpaduKoB. 3aroHEHHE
Ta0JIUIl, YTEHHUE U MIOCTPOEHUE TUarpaMm (CTOJOMKOBBIX (CTOI0YATHIX) U KPYTOBBIX).



UYrenue rpadukoB peanbHBIX MpolieccoB. M3pneuenne nupopmanuu U3 AuarpamMm u
Ta0JIUILI, UCTIOIb30BaHNE U UHTEPIPETALNS JaHHBIX.

OnucarenbHasi CTAaTUCTHKA: CpeAHEe apU(PMETHYECKOE, MEIHaHa, pa3Max,
HauOoJiplleE M HaUMEHbUIEE 3HAYECHHUS HAOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHYUBOCTH.

CrnydaliHbIH SKCHEpPUMEHT (OMBIT) M clydailHoe coObITHe. BeposTHOCTh H
yacToTa. Polib ManoBEpOSTHBIX U MPAKTHYECKU JTOCTOBEPHBIX COOBITUN B MPUPOJIE U
B 001IecTBe. MOHETA M UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmHa, pebpo. Cremenp BepmuHbl. Yucno pebep U cymmapHas
creneHb BepunH. IIpencraBienue o cBsisHocTH Tpada. Llemn u muxmisl. [lytu B
rpadax. O6xon rpada (sinepoB nyTh). [IpencraBienue 06 opueHTUPOBAHHOM Tpade.
Pemenue 3anay ¢ momotpko rpagos.

8 KUIACC

[IpencraBieHue qaHHBIX B BUJIE€ TAOIUL, TUarpaMm, rpauKoB.

MHOXeCTBO, 3JIEMEHT MHOJKECTBA, IOAMHOXecTBO. Omepaunn  Haj
MHOKECTBaMU: 00bEIMHEHUE, NepeceueHue, nonoiHeHrue. CBoNCTBa onepanuii Haj
MHOKECTBaMHU: NIEPEMECTUTENBHOE, COYETATENBHOE, pacIpenenuTeNbHOE,
BKJItoueHus. Mcnonb3oBaHue rpadUyuecKkoro MpEeACTaBICHUS MHOXKECTB IS
ONMCAaHMS PEATBHBIX MTPOLIECCOB U ABJIICHUM, ITPH PEILIEHUU 33]1a4.

N3mepenne paccenBaHUsl JaHHBIX. [[ucrepcuss M CTaHIApTHOE OTKIOHEHUWE
YHCIIOBBIX HA0OPOB. JlnarpaMma paccerBaHus.

DJieMEeHTapHble  COOBITUSI  ciaydaiiHoro ombiTa. Ciy4aiiHble  COOBITHS.
BeposiTHocTn coObITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Crny4aiinbiii BBIOOp. CBA3b MEXKy MAJOBEPOSTHBIMU U MPAKTUYECKU JTOCTOBEPHBIMU
COOBITUSAMH B MIPUPOJIE, OOIIECTBE U HAYyKe.

HepeBo. CBolicTBa AEpEBBEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHNUE BUCIYEH
BEPILMHBI, CBA3b MEXKIY YHMCIOM BEpIIMH U uuciaoM pedep. [IpaBmiio ymMHOkeHUS.
Pemenue 3anay ¢ momolisio rpados.

[IpotuBomnosnoxkueie coObiTus. Juarpamma Oiinepa. OObeauHEeHUE U
nepeceuenue  coObiTuil. HecoBmecTtHbie  coObiTHs.  DopMyna  CIOXKEHHUS
BEPOATHOCTEU. YCIIOBHas BepoATHOCTh. [IpaBuiio ymHoxkeHus. HeszaBucumeblie
coObiTus. IlpeacraBnenne sKcriepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxO0XXJCHUE BEPOSATHOCTEW C TMOMOIIBIO JEPEBAa CIy4YaMHOTO HKCIEPUMEHTA,
nuarpamm Jitepa.

9 KUIIACC



[IpencraBienne JgaHHBIX B BUAE Ta0nui, JAuarpamMM, TpaduKos,
MHTEpIIpEeTalus JaHHBIX. YTeHHe M MOCTpOeHHE TaONull, AUAarpamm, rpadukoB MO
pEeaIbHBIM JJAaHHBIM.

[lepectanoBku u ¢akropuan. CodeTaHus W YUCIO coueTaHud. TpeyrodpHUK
[Tackans. Pemenue 3aga4 ¢ UCIOIb30BaHUEM KOMOMHATOPHUKHU.

['eomeTprueckass BepoATHOCTb. CilydaiHbIi BBIOOp TOYKM M3 (QUIYpbl Ha
IUIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

Wcnerranue. Ycnex n Heygaua. Cepust ucnblTaHui 10 niepBoro ycnexa. Cepust
ucnbeiTanuii bepHyimu. BeposTHocTH COOBITHII B cepuM HUCHBITaHWM bepHysum.

CiyyaiiHasi BEIWYMHA M PACIPENCIICHUE BEPOSTHOCTENM. MaremaTtndeckoe
OoXHJaHue W gucrepcud. I[IpuMepbl  MaTeMaTHYECKOro  OXKHJAHHUS — Kak
TEOPETUYECKOI0 CPEJHEro 3HA4YCHUs BEIWYMHBL. MaTreMaThyecKoe OXXKUIaHHUE U
JUCIIEPCUs CIIy4alHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUM UCHBITAHUN bepHyiumy.

[TonsiTue o 3akoHe OonblIUMX uucen. V3mepeHue BepoOsATHOCTENH € MOMOIIbIO
qyacToT. Posib 1 3HaueHue 3aKkoHa 0OJIbLIINX YKHCEN B IPUPOJIE U OOIIECTBE.

HPEIMETHBIE PE3YJIBTATDI

K xoniy oOyuenuss B 7 KkJjacce oOydYaromMiicss MOJYYUT CIIEIYIOIINUE
MpeIMeTHbIC PEe3yIbTaThI:

Yurate wuHOpMalMIO, NPEACTABICHHYI0 B TalnMlax, Ha JAWarpaMmmax,
NPENCTaBIATh JaHHbIE B BHUJAE TaONMUIl, CTPOUTH JAWArpaMMbl (CTOJIOWKOBBIC
(cTosi0uaThie) U KPYroBbI€) IO MACCHBaM 3HAUYCHUI.

OnucelBaTb ¥ WHTEPIPETHPOBATH  peallbHble  YHCIOBBIE  JIaHHBIE,
Ipe/ICTaBlICHHbIE B TA0JIMIIAaX, HA IUarpaMmax, rpaukax.

Hcnonp3oBaTh [JIs1 OMHMCAHMUSA JAHHBIX CTATUCTHYECKHE XapaKTEPUCTUKHU:
cpenHee apupMeTnueckoe, Meinana, HauOoJIblIee U HAaMMEHbBIIIee 3HAUCHUS, pa3Max.

Nmers mnpencraBiaeHue O Ciay4alHOM W3MEHYMBOCTM Ha IIpUMeEpax LEH,
(¢u3nYecKuX BEJIMYMH, AHTPOMIOMETPUYECKUX JJaHHBIX, MMETh TPEICTABICHUE O
CTaTUCTUYECKON YCTOUYHUBOCTH.

K xoniy oOydyenuss B 8 Kkjacce oOyyarolmuiicss MOJYyYUT CJEAYIOLIHE
peIMETHBIC PE3YyIbTaThI:

W3Bnekath u mpeoOpa3oBbIBaTh WHGOpPMAIUIO, TPEACTABICHHYIO B BHUJC
TabnmuI, Auarpamm, rpaduKoB, MPEACTaBIATh JaHHBIE B BUAC TaONUI], AHATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTATHUCTUYECKUX IIOKa3aTeseil: CcpeaHux
3HAUYEHUN U Mep paccenBaHus (pa3mMax, TUCIEPCHUS U CTaHIapTHOE OTKIOHEHUE).



Haxonutb 4acTOThl YUCIOBBIX 3HAUYEHUN W YaCTOThI COOBITHIA, B TOM YHUCIE TIO
pe3yJibTaTaM U3MEPEHUIN U HAOIIOICHUM.

HaxoauTs BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIBITaxX, 3Has BEPOATHOCTH
AJIEMEHTapHBIX COOBITHI, B TOM 4YHCJIE B OINbITaX C PABHOBO3MO>XHBIMU
AJIEeMEHTapHBIMU COOBITUSIMU.

Hcnonp3oBaTh rpaguueckue MOJEIH: JEPEeBO CIy4YailHOrO 3KCIEpUMEHTa,
auarpaMMbl DWJiepa, YuciaoBas npsmasi.

OnepupoBaTh NOHSATUSIMHU: MHOKECTBO, MOJAMHOKECTBO, BBIMOJIHATH ONEpaIuu
HaJl MHOXECTBaMHU: OOBEAUHEHUE, IMepeceuyeHure, JOMOIHEHUE, MEepPEeUUucsiTh
AJIEMEHTBI MHOXECTB, IPUMEHSATH CBOMCTBA MHOKECTB.

Hcnonb3oBath rpaduueckoe MpeAcTaBiICHUE MHOXKECTB U CBSI3€H MEXAY HUMU
JUIsl ONIMCAHUS IIPOLIECCOB U SIBJICHWW, B TOM YHUCJIE NPU PELICHUH 3aJa4 U3 APYTUX
y4eOHBIX MPEAMETOB U KypCOB.

K xoHiy oOydyenus B 9 Kkjacce oOyyarolmuiicss MOJYYUT CJEAYIOLIUE
IIPEIAMETHBIE PE3YJIBTATHI:

N3BnekaTh 1 npeoOdpa3zoBbIBaTh MH(POPMAIIHNIO, MPEICTABICHHYIO B Pa3IUYHBIX
HMCTOYHUKAX B BHJE TaOJNWI], AUArpaMm, I'pauKoB, MPEACTABIATh JTaHHBIE B BUJIC
Ta0JINIL, TUarpaMm, rpauKoB.

Pemate 3amaum  OpraHM30BaHHBIM TEpPeOOpPOM BapUAHTOB, a TaKXe C
MCIIOJIb30BAaHUEM KOMOMHATOPHBIX NMPABUI U METOJIOB.

Hcnonp30BaTh OMMCATENbHBIE XAPAKTEPUCTUKU 11 MACCHUBOB YHMCJIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCENBAHUS.

Haxonuth 4acToThl 3HAUYEHUN M YACTOTHI COOBITHUS, B TOM YHCIE TMOJb3YSAChH
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUIN 1 HAOIIOICHU.

HaxoauTh BEpOATHOCTH CIIy4alHBIX COOBITUM B HM3YYEHHBIX OIBITAX, B TOM
YUCJe B OMNBITaX C PaBHOBO3MOXXHBIMH JJIEMEHTAPHBIMU COOBITHSIMU, B CEPUSIX
WCHBITAaHUN JI0 TIEPBOTO yCIIEXa, B CEPUSIX UCIIBITaHUN bepHyIuin.

Nmers mpencraBieHWe O CAy4alHOM BEIMYMHE W O PaCHpPEACICHUU
BEPOSTHOCTEH.

NmMerh mipeAcTaBieHHE O 3aKOHE OOJBIIMX YHCET Kak O MPOsBICHUU
3aKOHOMEPHOCTH B CIy4YalHOM M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJIE U OOIIECTRE.



7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmeHoBaHMe pa3jiesioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Hpencrannerte fanHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 1 1
OmHcatesbHas CTaTueTika o https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
1
3 Cay\aiizas H3MEHHBOCTE 6 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
4 Breerme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB M 9acToTa Ciry4yaiiHOTO 5 1 1 bubnnorexka [JOK
COOBITUA https://m.edsoo.ru/7f415fdc
N bubnuotexa [JOK
6 O0001menne, cucreMaTH3amus 3SHAaHUH 3 httos://m.edsoo.ru/7FA15fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
L Hostopetiie kypea 7 kacca 4 https://m.edsoo.ru/7f417fb2
bubmuoreka [JOK
2 Muosxectsa > 1 https://m.edso0.ru/7f417fb2
. bubnuorexa [JOK
3 BeposiTHOCTB ciTy4aifHOTO COOBITHS 6 1 httos://m.edsoo.ru/7FA17fb2
OnmcarenpHas cTaTucTUKa. PaccenBanme bubmuorexa [JOK
4 4
JAHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
B 4
> BE/ICHHE B TCOPHIO rpaoB https://m.edso0.ru/7f417fb2
. bubnuotexa [JOK
6 Cayvafitbie COOBITHA 8 https://m.edso0.ru/7f417fb2
N bubnuotexa [JOK
7 1
O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 3 httos://m.edsoo.ru/7fA17fb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHHe pa3iesioB H TeM nudgpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tosropenne kypea § inacca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 4 1
DIIEMEHTH! KOMOHHATOPHKH https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckasi BEpOSATHOCTh 4 bubmmorexa [TOK
p p https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
4 Hernrrasis beprysumn 6 ! https://m.edsoo.ru/7f41a302
. bubnuoteka [JOK
> Cotyainas Benunna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 10 1
Oobmernue, KoHTpO: https://m.edsoo.ru/7f41a302
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

5 KIIACC
Koxa o
npoBepsIeMoro IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTarta
1 Yucia ¥ BEIUMCIIEHUS
11 [lonumath W TNPaBWIBHO YHOTPEONATH TEPMUHBI, CBS3aHHBIE C
HaTypaJIbHBIMU YUCJIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMHU APOOSMU
1.2 CpaBHHMBaTh M YHNOPSAIOYMBATH HATypaJibHbIE 4YHCJA, CPABHUBATH B
MIPOCTEHINNX CITy4YasXx OOBIKHOBEHHBIE APOOH, IECATUYHBIC TpoOH
CooTHOCUTH TOYKY Ha KOODAMHATHON  (YUCIOBOM) TpSIMOH C
1.3 COOTBETCTBYIOIIMM €U YHUCIOM U H300pakaTh HaTypajbHBIE YHCIIA
TOYKaMH Ha KOOPJAMHATHOU (YMCIIOBOM) IPSIMOMA
1.4 BeimonusaTe apudmMerndeckue IEHCTBUS C HATypalbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMH B MPOCTEHIIINX CTydasx
1.5 BrinoaHsaTe mpoBepKy, MPUKUIIKY PE3YIbTaTa BEIUUCICHUN
1.6 0
KpYTJIATh HATYpaJIbHBIC YUCIIA
2 Pemnrenuie TeKCTOBBIX 3a1a4
21 Pemarp TekcToBble 3amaun apu(PMETUYECKUM CIIOCOOOM U C TOMOIIBIO
OpraHU30BAaHHOTO KOHEYHOTO Mepedopa BCeX BO3MOKHBIX BAPHAHTOB
29 Pemate 3amaum, comepikaiiyde 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEITUYHHBI:
CKOPOCTb, BpEMsl, PaCCTOSIHUE, 1IeHa, KOJINYECTBO, CTOUMOCTh
23 Hcnonws3oBaTh KpaTkue 3amuch, CXEMbl, TaONMWIBI, O0O3HAYCHUS TIPU
pelieHnu 3a1a4y
[lonb30BaTbCcsl OCHOBHBIMU €IMHHUIIAMH U3MEPEHUs: LIE€Hbl, Macchl,
24 paccTostHUsI, BPEMEHHU, CKOPOCTH, BBIPAXKATh OJTHU EAMHUIII BEIUYHUHBI
yepes JApyTue
W3Bnekarb, aHaIM3UPOBATh, OLICHUBATH HH(DOPMAIIHIO, TPECTABICHHYIO B
2.5 Ta0IuUIEe, HA CTOJI0YATON AUarpaMMe, MHTEPIPETHPOBATh MPECTaBICHHBIC
JTAaHHBIE, UCTIOJIb30BATh JJAHHBIE MPU PEIICHUH 3a]a4
3 Harnsnnas reomerpus
31 [Tonb30BaTbCcsi T€OMETPUUECKUMU TOHSATHUSAMU: TOYKA, MpsiMasi, OTPE30K,
JIyd, yTOJ, MHOTOYTOJIbHUK, OKPYKHOCTh, KPYT
39 [IpuBOIUTE MpUMEPHl OOBEKTOB OKPYXKAIOIIETO MUpa, UMEoIuX (hopmy
M3YUYEHHBIX T€OMETPUUECKHUX (pUryp
Hcnonb30BaTh TEPMUHOIOTHIO, CBA3AHHYIO C YIVIAMU: BEPIIMHA CTOPOHA;
3.3 C MHOTOYrOJbHUKaMHU: YIOJl, BEpIIMHA, CTOPOHA, JHArOHallb;, C
OKPYKHOCTBIO: PaANyC, TUAMETP, LIEHTP
3.4 N3o0paxkaTh M3ydeHHBIE TeoOMETpUUecKhe (pUrypsl Ha HETWHOBAHHOW H

KJIET4aTOM Oymare ¢ moMOIIbIO UPKYJIS U JIMHEUKH




HaXO[[I/ITB AJIMHBI OTPE3KOB HCIIOCPCACTBCHHBIM U3MCPCHUCM C ITIOMOIIBIO

3.5 JUHEHKU, CTPOUTh OTPE3KM 3aJaHHOM [UIMHBI;, CTPOUTH OKPYXKHOCTb
3aJIaHHOTO pajuyca
36 Hcnonp30BaTh CBOMCTBA CTOPOH U YIVIOB MPSAMOYTOJIbHUKA, KBagpaTa AJis
UX IIOCTPOECHUS, BBIYMCICHUS TUIOIIAU U IEpUMETPA
Bbruucnare nepumerp M IUIOINAAb KBaJpara, MPsIMOYrojbHHKA, (Uryp,
3.7 COCTaBIJICHHBIX U3 MPSMOYTOJILHUKOB, B TOM 4KCiIe (GUTYyp, H300paKeHHBIX
Ha KJIeT4aToi Oymare
38 ITosp30BaTbCs OCHOBHBIMM METPUYECKUMHU €JUHULIAMY U3MEPEHUS
JUIMHBI, TIJIOLIA/IM; BBIPAYKAaTh OJTHU €IMHULIbI BEIMYUHBI YEPE3 APyTHE
Pacno3znaBate mapamenenunes, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO:
3.9 BeplIMHa, pedpo, TpaHb, M3MEpPEHHs;  HAaXOAUTb  H3MEPEHUs
napajuienenumnena, kyoa
3.10 Boruucnare o0bem KyOa, mapajuienenunesna 1o 3aJaHHbIM H3MEpPEHHsIM,
10JIb30BAThCS €AMHUIIAMU U3MEpPEHUsl o0bema
311 Pemarb HeciokHbIE 3a7jaud Ha W3MEpPEHUE I'€OMETPUYECKUX BEIUYUH B
IIPAKTUYECKUX CUTYaLUsIX
6 KIIACC
Kox .
npoeepsiemMor IIpoBepsiembie NpeMeTHbIE Pe3yJIbTATh 0CBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUA
0 pe3yJbTaTa
1 Yucna 1 BBIYUCIICHUS
3HaTh U NOHMMAaTh TEPMUHBI, CBA3AHHBIE C PA3IUYHBIMUA BUJAMH YUCEN U
11 croco0aMM HUX 3allUCH, MEepeXOoauTh (€CM 3TO BO3MOXKHO) OT OJHOM
(hOpMBI 3aIIMCH YUCIIA K Jpyroi
1.2 CpaBHuBaTh U yHOpSAJOYMBATH HATypalbHbIE 4MCIA, CPaBHUBATh B
MPOCTEHIINX CIy4asiX OOBIKHOBEHHbIE JPOOH, IECATUUHBIE IpOOH
BbInonHATE, coueTast yCTHbIE M MUCbMEHHBIE MPUEMBI, apudmMeTHuecKue
1.3 NEUCTBUS C HATypaJbHBIMH M ILEJIbIMH YHUCJIaMH, OOBIKHOBEHHBIMU U
JIECATUYHBIMU APOOSMH, MOJIOKUTETBHBIMU M OTPUILIATEIbHBIMU YHCIIAMHU
BbruncnsaTe 3HaYeHUS YMCIOBBIX BBIPAXKEHUW, BBIMNOJIHATH HPUKHUIAKY U
14 OLIEHKY pe3yJibTaTa BBIYMCICHUMN, BBIOIHATH MPeoOpa3oBaHUs YUCIOBBIX
BBIpQKEHUI HA OCHOBE CBOMCTB apu(MeTHYecCKuX IeHCTBUI
15 OKpyriITh 1eNble Ynucaa U JeCSITUUHbIE IPOOU, HAXOAUTh MPUOIHKEHUS
qucel
CoOTHOCUTH TOUYKY Ha KOOPJIMHATHOW MPSMOM C COOTBETCTBYIOIIMM €U
1.6 YUCIIOM U H300pa)kaTh 4YHClIa TOYKAMH Ha KOOPJAUHATHOM MpPSMOM,
HaXOJUTh MOAYJIb YHCIa
1.7 CooTHOCUTH TOYKY B HpPSIMOYTOJIBHOM CHCTEME KOOpPAMHAT C
KOOpAMHATAMM 3TOW TOYKH
18 OKpyrisaTh 1enble Yhciaa U AeCATHYHbIE JpOOU, HAXOAUTh MPUOIMKEHUSI
qucen
2

UYucnoBbie U OyKBEHHbIE BHIPAKEHUS




IlonmMmate u yrIOTpe6J'I$ITB TEPMHHBI, CBA3aHHBIC C 3allMChIO CTCIICHU

2.1 4uclla, HAXOAUTh KBajApaT U KyO 4HCla, BBIYUCIATh 3HAYEHUS! YMCIIOBBIX
BBIPAXXECHU, COAEPIKALLUX CTEIIEHU
29 ITonp30BaTbcss NpU3HAKaMU JEIMMOCTH, pAaCKJIAIbIBaTh HATypaJbHbIC
YHUCJIa HA IPOCThIE MHOKUTEIN
2.3 [Tonp30BaTbest MacITaboM, COCTABIISATH MPOTIOPLIUU M OTHOIICHUS
Hcnonb3oBath  OykBbl uis  OOO3HA4YeHHs] YHUCEN MPH  3alKcCu
2.4 MaTeMaTHYECKUX BBIPAKCHHUU, COCTAaBIIATH OYKBEHHBIC BBIPAKEHUS U
(hopMyIIbl, HAXOUTH 3HAUYECHUS OYKBEHHBIX BBIPAXKEHUN
2.5 HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemrenne TekCTOBBIX 337124
31 Pemarp MHOrOIIaroBsie TEKCTOBBIC 33]]a41 apU(PMETHUECKUM CIIOCOOOM
Pemate 3amaum, CBs3aHHBIE C OTHOLIEHUEM, IIPONOPLMOHAIBHOCTHIO
3.2 BEJIMYMH, NPOIEHTaMM, peuiaTb TPU OCHOBHBIE 33Jayd Ha Jpodu u
IIPOLICHTHI
Pemate 3amaum, conepikamue 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIUYMHBI:
CKOpPOCTb, Bpe€Ms, pacCTOsSIHUE, II€Hy, KOJHM4YECTBO, CTOUMOCTb,
3.3 IIPOU3BOUTENBHOCTb, BpeMs, o0bpeM paboThl, HCIIONb3YS
apupMeTHuecKkue  JIeHCTBUSA,  OLEHKY, MPHUKHUAKY;  IOJb30BATHCS
€AMHULAMU U3MEPEHHS COOTBETCTBYIOIINX BEIUYNH
3.4 CocTtaBisaTh OYKBEHHbIE BBIPRKEHUS 110 YCIOBHUIO 331a4H
N3Bnekary mHdOpMaIuio, TPeACTaBICHHYIO B TaOJMIAX, HA JMHEHHOM,
3.5 cronbyaroi  WIM ~ KPYroBOM  JauarpaMmax,  MHTEPIPETHPOBATH
IIPEACTABJICHHBIEC JAaHHBIE, HCIIOJIb30BATh IAHHBIE IIPU PELICHUH 33]1a4
36 [IpencraBnsaTe WHGOPMALKIO C TIOMOLIBIO TaONWL, JHUHEHHOW U
CTOJI0UaTON JUarpamm
4 Harnsanuas reomerpus
[IpuBouTE MpUMeEpbl OOBEKTOB OKPYXKAIOUIEr0 MUpa, UMEIuX (hopmy
4.1 U3YYEHHBIX TE€OMETPHUECKMX IUIOCKMX M MPOCTPAHCTBEHHBIX (UTYD,
MIPUMEPHI PABHBIX U CHMMETPUYHBIX QUTYD
N300paxaTh ¢ TMOMOIIBIO IUPKYJSA, JHUHEWKH, TpPAaHCHOPTHpa Ha
4.2 HEJIMHOBAHHOMW U KJIeTYaToi OyMare n3ydyeHHbIe TIIOCKHE FeOMETPHUECKUe
Gburypsl 1 KOHQUTYpaLUU, CAMMETPUYHbBIE PUTYPbI
[Tonb30BaTbcs TeOMETPUYECKUMH  TOHATUSMHU:  PAaBEHCTBO  (uryp,
4.3 CUMMETpPHS; HCIIOIB30BaTh TEPMHUHOJIOTHIO, CBSI3AHHYIHO C CHMMETPUEH:
OCb CUMMETPHH, LIECHTP CUMMETPUU
Haxonute BenMYMHBI yITIOB M3MEPEHHEM C IOMOIIBIO TPAHCHOPTHUDA,
4.4 CTPOUTBH YIVIBI 3aJAHHOW BEJIMYMHBI, ITOJIB30BATHCS IPU PELICHUU 3a4ad
IpagyCHOM MEpOW YIJVIOB, pacllO3HAaBaThb HA 4YEpTEk,ax OCTPBIM, IPIMOM,
Pa3BEPHYTHIN U TYNOH YIJIbI
Brruucnate [UIMHY J0MaHOM, NMEPUMETP MHOTOYTOJBHUKA, MOJIb30BATHCS
4.5

eIMHUIIAMUA W3MEPEeHHs JIMHBI, BBIpaXaTh OJHU EIUHUIBI W3MEPEHUS
JUIMHBI Yyepe3 Ipyrue




46 Haxonutb, MCTONB3ysT YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXIY
JBYMsI TOUKaMH, OT TOYKH J0 MPSMOM, JNIMHY IIYTH HAa KBAJPATHOU CETKE
Boruncnate miomans QuUryp, COCTaBICHHBIX U3 NPSIMOYTOJILHUKOB,
UCTOJb30BaTh pa3OMeHHe Ha MPSIMOYTOJbHHKH, Ha paBHBIC (QHUIYpHI,
4.7 JNOCTpAavBaHUE A0  MNPSAMOYTOJbHUKA,  IOJb30BATHCS  OCHOBHBIMU
eAMHUIIAMU U3MEPEHUs ILJIOIIA1, BbIPaXKaTh OJHU €IUHUIIBI U3MEPEHUS
IJIOIIAAU Yepe3 ApyTue
PacrioznaBate Ha MOJENSAX U U300paKEHUSIX TUPAMULY, KOHYC, [HIUHID,
4.8 WCIIOb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOdpo, I'paHb, OCHOBAHHE,
pa3BepTka
4.9 N300paxaTh Ha KJIETYATON Oymare mpsiMOYTOJIBHBIHN MapajuieIeITHITe]]
4.10 Bpruucnste o0beM  OpSAMOYroJApHOTO  Mapajulelienunena,  Kyoa,
M0JI30BAaThCS OCHOBHBIMH €IMHUIIAMU U3MEPEeHUs 00beMa
411 Pemiate HecnoxHbIE 334l Ha HaXOXKJACHUE T€OMETPUUYECKUX BEJIUYUH B
MPAKTUYECKUX CUTYAIUIX
7 KIIACC
Kon
IIpoBepsiemblie NpeAMETHBI JIbTATHI OCBOCHMSI OCHOBHOM
poBeEPsIEMOTo PoBepsieMbIe peaMe e pe3sy ocBoOE OCHOBHO
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTarta
1 Uucna u BBIYUCIECHUS
11 BrimonHsATe, coyeTast yCTHbIe U MTUCbMEHHBIC MPUEMBI, apudMeTHIecKue
JIEUCTBUSI C pallMOHAIBHBIMU YHCITAMHU
HaxonuTth 3Ha4eHUS] YHCIIOBBIX BBIPAXKEHUHN, TPUMEHITh Pa3HOOOpa3HbIe
1.2 crocoObl U TPUEMBI BBIYMCICHHUS 3HAYCHWH JAPOOHBIX BBIPAKEHUH,
COJIepXKaIInX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH
[lepexomqute oOT omHOM  (QopMBI  3ammWcu  4YHWCENl K  JAPyrou
13 (mpeoOpa3oBBIBATH JECATUYHYIO IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATHYHYIO, B YacCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO APOOb)
1.4 CpaBHUBATH U yIOPSAI0YUBATH PAIIMOHATBLHBIC YHCTIA
1.5 OKpyrTh uncna
BrBIMOMHATE NPUKHAKY W OIEHKY pe3yJbTaTa BBIYUCICHHH, OICHKY
1.6 3HAQUYE€HUM YMCIIOBBIX BBIpAXKEHUH. BBIMOIHATH AEMCTBUS CO CTEMEHAMHU C
HaTypaJbHBIMHU TTOKa3aTeIISIMU
1.7 [IpuMeHATh TNPU3HAKK  JIETUMOCTH, pPAa3JI0O)KEHHE Ha MHOXHTEIN
HaTypaJIbHBIX YHCET
Pemate mpakTUKO-OpUEHTUPOBAHHBIE 3a7a4l, CBA3aHHBIE C OTHOIICHUEM
18 BEJINYMH, MPONOPIUOHATIBHOCTBIO BEJINYUH, IIPOLICHTAMH,

UHTEPIPETUPOBATh PE3yJIbTaThl PELICHUS 3a1ad ¢ y4ETOM OIpPaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBaMHU pacCMAaTPUBAEMBIX O0BEKTOB




AnreGpanyeckue BbIpaKeHHs

21 Hcnonb3oBaTte  anreOpanveckyrd  TEPMHUHOJIOTHIO M CHMBOJIHKY,
IPUMEHSATH €€ B IIPOLIECCEe OCBOSHMsI yUeOHOT0 MaTepuaa

29 HaxonuTh 3HadeHus OyKBEHHBIX BBIPAKCHHMH NP 33aJaHHBIX 3HAUCHMSIX
IIEPEMEHHBIX

23 BeimonHATe  mpeoOpa3oBaHUs LEJNOTO BBIPAKEHUS B MHOTOWIECH
IPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, PACKPhITHEM CKOOOK

24 BBINOMHATE YMHOXKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOIOWICHA Ha
MHOT'OYJICH, TPUMEHATH (POPMYJIBI KBaJIpaTa CyMMBI M KBaJipaTa pasHOCTH
OcyecTBIATh pa3iIoKEHHE MHOIOWICHOB HAa MHOXKUTEIH C IIOMOUIBIO

2.5 BBIHECCHHSI 32 CKOOKM OOINEro MHOMKHUTENs, TPYNIHPOBKH ClaracMpblX,
npUMeHeHUs (GOopMYJI COKPALIEHHOTO YMHOXKEHUS

26 [TpumeHnsaTh NpeoOpa3oBaHUs MHOTOYICHOB JUIsl PELICHMs PAa3JIMYHbIX
3a]1a4 U3 MaTEMaTUKU, CMEXKHBIX [IPEIMETOB, U3 pealbHON IPAKTUKU

27 Hcnonbs30BaTh CBOMCTBA CTENEHEH C HATYPAJIbHBIMH ITOKA3ATEISAMU IS
npeoOpa30BaHus BBIPAKEHUN

3 YpaBHEHMS U HEPABEHCTBA
Pemarp nuHelHHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSs IIPaBUiIa

31 repexosa OT UCXOJHOTO YPAaBHEHMS K PaBHOCHIBHOMY emy. lIpoBepsTs,
ABJIIETCS JIM YUCIIO KOPHEM YPaBHEHMS

3.2 [TpumeHsTh rpaguueckre MEeTO bl IPY PEIIEHUH JINHEWHBIX YpaBHEHUHN U
UX CUCTEM

3.3 [TonGupath mpuMepbl map 4ucell, SBISAIOLIMXCS pEIIeHHEeM JIMHEHHOro
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
Crpouth B KOOpJMHATHOHN IJIOCKOCTH TpaUK JUHEHHOrO ypaBHEHUS C

3.4 JIBYMs TE€PEMEHHBIMH; TOJNb3YSACh TpapUKOM, NPUBOIUTH NPUMEPHI
pelleHus: ypaBHEHUs

35 Pemarp cructembl ABYX JIMHEWHBIX YpaBHEHUI C JBYMs IEPEMEHHBIMH, B
TOM 4Hce rpadu4ecKu
CocTaBisiTh M pelaTh JMHEWHOE YpaBHEHHE WM CHCTEMY JIMHEHHBIX

3.6 YPaBHEHUH IO YCJIOBHMIO 33/Ja4d, WHTEPIPETUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4M MOJTY4YEHHbIN pe3ybTar

4 Koopmunats! u rpadpuku. @yHKIMN
N300pakath Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIHE

4.1 3aJJaHHbIM KOOpJAMHAaTaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCHIBATh
YHCJIOBBIE TPOMEXKYTKH Ha alNredpandeckoM si3bIKe

4.9 OrMeuaTp B KOOPAMHATHOM IIJIOCKOCTM TOYKM IO  33JlaHHBIM
KOOpAMHAaTaM

4.3 Crpouts rpaduku JtuHeHHbIX QyHKIMH. CTpouTh rpapuk GyHKIMU Y =
]
OnuceiBaTh ¢ MOMOUIbIO (DYHKIMI H3BECTHBIE 3aBHCHUMOCTH MEXAY

4.4 BEIIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, LEHY, KOJIMYECTBO,
CTOMMOCTb, IIPOU3BOIUTEIHLHOCTD, BPEMsI, 00HEM pabOThI

4.5 HaxonuTh 3HaueHne (yHKIIMU 1O 3HAYEHUIO €€ apryMeHTa

4.6

[Torumare  rpaduyeckuid  crmoco®  TMPEACTaBICHUS W aHaIM3a




uHpOpMalMK, U3BJICKaTb M HHTEPIPETUPOBATH HHPOPMALMIO U3
rpauKoOB pealibHbIX MIPOLECCOB U 3aBUCUMOCTE

8 KUIIACC
Kon .
poBEPSIeMOTo IIpoBepsiemble NpeAMETHBIE Pe3yJIbTATHI OCBOCHHs OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTarTa
1 Yucna v BBIYMCICHUS
Hcnons3oBath HayaJIbHbIC MIpEeACTaBICHUS 0 MHOXECTBE
11 JEUCTBUTENBHBIX YHCEN I CPAaBHEHHs, OKDYIJIEHUS M BBIYUCICHUH,
n300paxarh JIEHCTBUTENIbHBIE YUCIIa TOUKAMU HAa KOOPAMHATHOMN MPsAMOi
[TpumeHsTh MOHATHE apU(YMETHUECKOTO KBAJPATHOTO KOPHS, HAXOAUTh
1.2 KBaJpaTHble KOPHHM, WCHOJIb3ys MPU HEOOXOAUMOCTH KaJbKYJATOD,
BBINOJIHATh TMPEOOpPA30BAHUS BBIPAKCHHUN, COJEP)KAIIUX KBaJpaTHBIE
KOPHM, UCIIOJIb3Ysl CBOMCTBA KOPHEU
13 Hcnonb3oBare 3amucu  OOJBIIMX W MaJbIX YHCE C IOMOLIbIO
JIECATUYHBIX apo0ei u cTeneHeit uncna 10
2 Anrebpanyeckue BbIpaKeHHs
IIpuMeHATh TOHATHE CTENEHH C UENbIM II0KA3aTelIeM, BBIIOIHATD
2.1 npeoOpa3oBaHus  BBIPAKEHUN, COAEpXKAIlUX CTENEHH C  LEJIbIM
[IOKa3aTeJIeM
Beinonusate TOXKJIE€CTBCHHBIE npeoOpa3oBaHus palMOHAJIBHBIX
2.2 BBIDAKCHMIM HAa OCHOBE MpPaBWI JCHCTBHM HAJ MHOTOWICHAMH U
anreOpanyecKUMHM JpoOsMu
2.3 PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUATEIN
24 [TpumeHsTh npeoOpazoBaHMs BBIPAKEHUH JUIS PpEIICHUS Pa3IM4HbIX
3a/1a4 U3 MAaTeMAaTHKHU, CMEXXHBIX IPEIMETOB, U3 PE€aJIbHON NPAKTUKH
3 YpaBHEHHS 1 HEPABEHCTBA
31 Pemars nuHeiiHbIe, KBaApPAaTHBIE YPABHEHMSI U pallMOHAIbHBIE YPABHEHUS,
CBOJSIIIMECS] K HUM, CHCTEMBI IByX YPABHEHUH C ABYMs IEPEMEHHBIMU
[IpoBomuTh mpOCTEHIIME UCCIEIOBAHHUS YPAaBHEHHMM UM CUCTEM
39 YpaBHEHMI, B TOM YHCIIE C PUMEHEHUEM IpauyecKux MpecTaBIeHUN
(ycTaHaBnuBaTh, UMEET JIM ypaBHEHUE WJIM CUCTEMA YPaBHEHUN pelleHus,
€CIIM UMEET, TO CKOJIBKO, U TIpoyee)
[TepexoauTh OT ci10BecHON (POPMYJIMPOBKM 3a7a4uM K €€ anreOpandeckoi
33 MOJIEJIA C TMOMOUIBIO COCTABIICHUS YPaBHEHHUsI WIH CUCTEMBbl YPABHEHUH,
UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJa4yM IOJyYECHHBIN
pe3yJIbTar
ITpyMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIs CPaBHEHUS, OLECHKH,
3.4 pelaTh JUHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOM U UX CHCTEMBI,

JaBaTh rpapUyUecKylo WLTIOCTPAIMI0 MHOXECTBA PElIeHn HepaBEeHCTBa,
CHUCTEMBbI HEPABEHCTB




OyHKIMU

[TornMaTh © WCHONB30BaTh (PYHKIIMOHATHHBIC TOHITHS U S3BIK
(TepMHUHBI, CHMBOJIMYECKHE OOO3HAYEHUS), OIpenessITh 3HaYCHHE

4.1
(YHKIMU IO 3HAYEHUIO apryMEHTa, ONPEAesATh CBONCTBA (DYHKIMH 1O €&
rpauxy
Ctpouts rpaduku 3JeMeHTapHBIX (QYHKIUHI BUIA:
y=k/x
4.2 y
k/x
, Y =X3, Yy = X3, Y = [x|, onuChIBaTh CBOICTBA YMCIOBOM (GYHKIUU TO €&
rpaduky
9 KUIIACC
Koxa .
IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro ™
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yabTara
1 Uucna u BBIYUCIECHUS
11 CpaBHUBATh U yHOPSAA0YMUBATH PALIMOHATIBLHBIE U UPPAI[MOHAJIbHBIE YHCIIA
BrinonHsaTe apudMeTnyeckue IEHCTBUS C pPallMOHAIBHBIMH YHCIIAMU,
12 coderas yCTHbIE M NHUCHBMEHHBIE NPUEMBI, BBINOJIHATH BBIYHMCICHUS C
HUPPALMOHATIEHBIMU YU CJIAMU
1.3 HaxomuTe 3HaueHus cTeneHed C UEIbIMU TOKa3aTeasIMH W KOpPHEW,
BBIYHCIITh 3HAYEHUS] YUCIIOBBIX BBIPAXKEHUN
1.4 OKpyriTh J1€UCTBUTENbHBIC YHCIA, BBIIOJHATh MPUKUIKY PE3yJbTaTa
BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAKEHUN
2 YpaBHEHHS 1 HEPABEHCTBA
21 Peate nuHelHbIE U KBAApPATHBIE YPaBHEHUS, YPABHEHMUs], CBOSIINECS K
HUM, MPOCTENIINE TPOOHO-pAllMOHAIBHBIE YPaBHEHUS
Pemate cucteMbl OByX JIMHEWHBIX YpaBHEHHH C ABYMs MEPEMEHHBIMHU U
2.2 CHUCTEMBI JBYX YpaBHEHUW, B KOTOPBIX OJHO YpPaBHEHHUE HE SIBISETCS
JIMHEWHBIM
Pemate TekcTOBBIE 3ahauM aireOpanyeckMM CIIOCOOOM C TOMOUIBIO
2.3 COCTAaBJICHUSl YpPAaBHEHMS WJIM CHCTEMBI JBYX YpaBHEHHW C JByMs
MepeMEHHBIMU
[IpoBoauTh mpoCTEHIIME  MCCIECIOBAHUS YPAaBHEHUMM U CUCTEM
2.4 YpaBHEHUM, B TOM YHCJIE C IPUMEHEHHEM IpadUyuecKuX MpeCTaBICHUN

(Hampumep, yCTaHaBIMBaTb, HMMEET JIM YypaBHEHHE WIM CUCTEMa
YPaBHEHHMH pELIeHUs], €CIIU UMEET, TO CKOJIBKO)




2.5

Pemate nuHeiiHbIE HEPaBEHCTBA, KBAIpaTHbIE HEPABEHCTBA, M300paxarhb
pellIeHuEe HEPaBEHCTB HA YHUCIOBOM IPSMOH, 3allUChIBATh DPELICHUE C
IIOMOILBIO CUMBOJIOB

2.6

2.7

Pemiate cuCTEMBI JHHEHHBIX HCPAaBCHCTB, CHUCTCMbl HCPABCHCTB,
BKJIIOYAOOIUME KBAAPaTHOC HECPABEHCTBO, I/1306pa)KaTI) PEICHUE CUCTCMBI
HCPAaBCHCTB Ha YHCIOBOM HpSIMOfI, 3alMCbIBaThL PCIICHUEC C IMOMOIIBIO
CHUMBOIJIOB

Hcnonbs30BaTh HEPABEHCTBA IIPU PEILICHUU PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

3.2

3.3

3.4

PacrniosHaBath (pyHKIMM WM3ydeHHBIX BUIOB. [lOKa3pIBaTh CXeMaTHYECKH
pacmojoKeHue Ha KOOPAWHATHOW IIIOCKOCTU rpadukoB (GyHKUUN BHUA:
y=kx, y=kx+b, y=k/x, y=ax*tbx+cC, B 3aBUCHMOCTH OT 3HAYCHHIi
K03(PHUITMEHTOB, ONMKUCHIBATh CBOKWCTBA (PYHKITUI

[Toka3pIBaTh CXEMaTHUECKU PACIIONIOKEHHE Ha KOOPAMHATHON MIIOCKOCTH
rpadukoB GyHKIMi Buga y = VX, Y = |x| 1 onuchIBaTh CBOMCTBA PYHKIIUI
Crpoutb u u300paxkaTb CXeMaTHYeCKH TpaUKu KBaJIpaTHYHBIX
(GyHKIMH, ONUCHIBATH CBOWCTBA KBAIPAaTUYHBIX (QYyHKIMH 1O UX
rpadukam

Pacno3naBate kBagpaTuuHyro GyHKIUIO 10 ¢dopMyle, TPUBOIUTH
OpUMEpPbl  KBAApPAaTHYHBIX (YHKIMH M3 pealbHON JKWU3HHU, (U3UKH,
reoMeTpHH

Apudmerndeckasi 1 reoMeTpUUYecKas IpoOrpeccuu

4.1

4.2

4.3

Pacno3HaBaTh apu(pMETHUECKYyI0 M T€OMETPUUYECKYIO IMPOrPECCUU IpHU
pas3HbIX crioco0ax 3aJaHus

BBINONHATE BBIUMCIEHUS C UCHOJb30BaHUWEM (oOpMyad N-ro uieHa
apu@MeTHUYecKOil M TeOMETPUYECKOW MpOrpeccuid, CyMMbI MEpPBBIX N
YJICHOB

I/I306pa)I(aTB YICHBI ITOCJIICAOBATCIBHOCTH TOYKaMHM Ha KOOpI[I/IHaTHOI\/'I
IIJIOCKOCTH

4.4

Pemars 3a7auu, cBA3aHHbBIE C YUCIOBBIMU MTOCIIEIOBATENLHOCTSIMH, B TOM
quciae 3aJa4d M3 peajbHOM KM3HU (C MCIOJIb30BaHUEM KAJIbKYISATOPA,
1M (POBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

5 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Harypanbhble unciia u HyJb
11 Harypanbnoe uncno. P natypansnbix uncen. Yucno 0. M3o6paxenue
HaTypaJIbHBIX YKMCEJ TOUYKAMHU Ha KOOPAUHATHOM (YMCIOBOM) IPSIMOiL
1.2 [To3uunonHas cucrema cuncieHus. Pumckas Hymepanus. JleciTuunas cuctema
CUHCJICHUSI
13 CpaBHeHME HaTypaJIbHBIX YHCEII, CPABHEHNE HATYPAJIbHBIX YHCET C HYJIEM.
OkpyriieHHe HaTypaJIbHbIX YHUCEI
CnoxxeHue, BBIYMTAHUE, YMHOKEHUE U JICTICHUE HaTypalbHbIX yKcesl. CBOMCTBO
1.4 HYJIS TIPU CJIO’KEHUH, CBOMCTBA HYJISl M €IMHUIIBI TPH YMHOXKEHUU.
[lepemecTuTenbHOE U COYETATEIHHOE CBOMCTBA (3aKOHBI) CIOXKEHHS U
YMHOKEHUS, paclpeleIUTeIbHOE CBOMCTBO (3aKOH) YMHOXKEHHUS
15 Hcnons3zoBanue OykB i1t 0003HAUYCHUSI HEM3BECTHOT'O KOMIIOHEHTA U 3aITUCH
CBOMCTB apu(METUUECKHUX TCHCTBUM
16 JlenuTtenu u KpaTHbIE YKCIA, Pa3jIokKEeHUE HA MHOXUTENU. [IpocThie n
coctaBHbIe uncia. [Ipusnaku nenuMocTu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM
17 Cremnenb ¢ HaTypaJIbHBIM MMOKa3aTeIeM. 3aluCh YUCHa B BUAEC CYMMBbI
pa3psAIHBIX cllaraeMbIX
Uucnosoe BepakeHKE. BplunciaeHne 3Ha4€HNH YUCIIOBBIX BBIPAKEHUMN, TOPSIOK
18 BBITIOJIHEHUS IeCTBUH. Vcnonb30BaHNE IPU BBIYUCICHUSAX IEPEMECTUTEIIBHOTO
U COYETATEJIbHOTO0 CBOMCTB (3aKOHOB) CIIOKEHHSI U YMHOXKEHHUS,
pacnpenenuTeIbHOIO CBOMCTBA YMHOXKEHUS
2 Hpobu
[IpencraBienue o IpoOHU Kak CrocoOe 3amiCH YaCTH BETUYHHBI.
OO6bIkHOBeHHBIE 1poOu. [IpaBuiibHbBIE U HellpaBUWIIbHbIE 1poou. CMelaHHas
2.1 Ipo0b, IpeIcTaBICHIE CMEIIIAaHHOMN P00 B BUJIE HETIPABUIIBHOMN ApoOH 1
BBIJICJICHHE II€JION YaCcTH YuCia U3 HeMpaBWiIbHOM npobu. N3o0paxkenue npobeit
TOYKaMU Ha YUCIOBOU MPSIMOU
29 OcHoBHoe cBoiicTBO Apodu. Cokparenue npoodeit. [IpuBenenue npodu k
HOBOMY 3HaMeHarento. CpaBHEHHE IpoOeit
23 CrnoxeHue ¥ BRIYMTaHUE Ipo0ei. YMHOXKEHHE U JIeJICHUE APoOei,
B3aMHOOOpaTHBIE Apodu. HaxoxkIeHne 4acTH 1eJIoro | 1eJIOTo MO €r0 YacTH
Hecstuunas 3anuch apodeit. [Ipeacrasnenne necaTHaHON ApOOH B BUJIE
2.4 OOBIKHOBEHHOH. M300paskeHne AeCATUYHBIX Apo0ei TOUKaMu Ha YUCIOBOM
npsimoii. CpaBHEHHE JIECATUUHBIX Jpobeit
25 Apudmerndeckue IeUCTBUS C ACCATUIHBIMU Ipo0siMu. OKpyTIeHNE
JECSITHYHBIX Apobei
3 Penrenue TeKCTOBBIX 3ama4
31 Pemrenue TekCTOBBIX 33724 apu(PMETHIECKUM CITOCOOOM
32 Pemenne nornyeckux 3agau. Pemenne 3amad mepebopoM BCEX BOZMOKHBIX

BapuaHTOB. Mcrionp30BaHue Npu pelieHu  3a1a4 TaOIuIl U CXeM




Pemenue 3aaa4, COACPKAMMNX 3aBUCUMOCTHU, CBA3bIBAOINEC BCIIMINHBI:

33 CKOpPOCTb, BpeMsl, paCCTOSIHUE, IIEHY, KOJIMYECTBO, CTOUMOCTb. EArHMIIBI
M3MEPEHUs: MacChl, 00bEMa, IIEHBI, PACCTOSHUS, BpEMEHHU, CKOPOCTH. CBA3b
MEX/y eIMHULIAMU U3MEPEeHHUsI KaKI0M BeTMYHHbI
3.4 Pemenrie 0oCHOBHBIX 3a/1a4 HA pOOH
3.5 [IpencraBnenue AJaHHBIX B BUJE TAOIUI], CTOIOYATHIX AUATPaMM
4 Harmsinnas reomerpus
Harnsoaeie npencraBienus o Gurypax Ha IiIoCKOCTU: TOYKa, IPSIMast, OTPE30K,
4.1 JIy4, yToJ1, JJOMaHasi, MHOTOyTOJIbHUK, OKPY’KHOCTb, KpyT. Yroi. IIpsamoi,
OCTPBIN, TYIIOW U Pa3BEPHYTHIN YTJIIbI
4.9 JlnuHa oTpe3Ka, METpHUYECKUE SAMHUIIBI JUTMHBL. J[ITrHa IoMaHoii, IepuMeTp
MHOTOYTroJibHUKa. I3MepeHne 1 mocTpoeHue yrioB ¢ TOMOIIbIO TPAHCIOPTHPA
43 Harnsoasie npencraBienus o Gurypax Ha miocKOCTH: MHOTOYTOJIbHHUK,
PSIMOYTOJIBHHK, KBaJPaT, TPEYTOJILHUK; O PABEHCTBE (pUryp
N3o0paxenue Guryp, B TOM 4rciie Ha Kiierdaroi oymare. [locrpoenue
4.4 KOH(UTYypaIuii U3 yacTeil mpsMoil, OKPY>KHOCTH Ha HETUHOBAHHOM U KJIETYaTON
Oymare. Micnonp30BaHre CBOMCTB CTOPOH M YTJIOB MPSIMOYTOJILHHUKA, KBapaTa
[Tnomans NpsIMOYTOJIFHUKA U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
4.5 MPSIMOYTOJIBHUKOB, B TOM yucie (GUryp, n300pakeHHbIX Ha KJeTyaToi Oymare.
EnuHuIBeI 13MepeHus 1miomam
Harnsiiaeie npeacTaBieHns 0 MPOCTPAHCTBEHHBIX (PUTYpax: MPSMOYTOIBHBINA
46 napasenenunes, kyo, MHOrorpaHHUKH. V300paskeHre mpoCcTenmx
MHOTrorpaHHukoB. Pa3zBepTku ky0a u napamienenunena. Cozganue Mojesnen
MHOT'OI'PaHHHUKOB (M3 Oymaru, MpoBOJIOKH, IUIACTHIINHA U APYTUX MaTepPHAaJIOB)
47 O06bem NpsIMOYTOJILHOTO TIapajUieenuneaa, kyoa. Equnuier usmepenus
obbema
6 KJIACC
Kon IIpoBepsieMblii 3JI€MEHT COAePKAHUS
1 HarypanbHble uncia
Apudmerndeckne TeHCTBHS ¢ MHOTO3HAYHBIMH HATYPaJbHBIMHU YUCIIAMH.
11 YucnoBble BEIpaXXEHUS, MOPSAIOK JeHCTBUH, HCIIOIB30BAHNE CKOOOK.
Hcnonp30BaHMe IPH BRIYHACICHUSIX TEPEMECTHTEIBHOTO U COYETATEIIEHOTO
CBOMCTB CJIOKEHHS U YMHOXKEHHSI, PACIIPEeTUTEILHOIO CBOUCTBA YMHOKEHHUS
1.2 OxpyrieHne HaTypaabHBIX YHCE
1.3 JlenuTenu U KpaTHbIE YKCIIa, HAUOOBIINI OOLIUI JeTnuTeNh 1 HAUMEHbIIIee
oOuiee kpaTHoe. JleTuMOCTh CyMMBI U IPOU3BEICHUS
1.4 Jlenenue ¢ octaTkoM
2 HpoOu
21 OO6bIKHOBEHHAs IpOOb, OCHOBHOE CBOWCTBO APOOH, COKpAIICHHUE TPOOEH.

CpaBHeHUE 1 yHopsiiouMBaHUE TIpoOeit




Pemienue 3aga4 Ha HAX0XKICHHUE YAaCTH OT LEJIOr0 U IEJIOro IO €ro 4acTH.

2.2
JIpoGHOe Yncio Kak pe3ynbTar JesIeHus

23 [IpencraBienue qecATUUHOMN ApoOU B BUAE OOBIKHOBEHHOW Ipodu U
BO3MOYXHOCTh IPEJICTaBJICHUsI OOBIKHOBEHHOW ApOOU B BUJE NECATUIHON

24 JlecsiTuuHbie qpodu U METpUUYECKast CUCTeMa Mep. ApupMeTHIecKre TSHCTBUS 1
YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH U JECSITUHUYHBIMH JPOOSIMU

25 OtHowenwue. [lenenue B JaHHOM OTHOLIEHUH. Macmital, mpomnopiusi.
[IpumeneHne nponopurid PH PELICHUH 3a1a4
[TonsiTue npoueHTa. BerunciaeHue mpoueHTa OT BEIUYUHBI U BETUYUHBI 110 €€

2.6 MPOLEHTY. BrIpaXkeHue npoueHToB AecATUYHbIMU ApoOsamu. Perenne 3aiaq Ha
MPOIICHTHI. BhIpakeHre OTHOIICHHS BEJIMYHMH B MPOIIEHTAX

3 [TonoxurenpHbIe U OTPULIATEIIBHBIEC YUCIIA
Pemenne TekcToBbIX 33724 apudmerndeckuM criocobollonoxurensueie u

31 oTpunarenbHble yncina. Llensie uncia. Moayss ynciia, reoMeTpudecKas
MHTEpIpeTanus MoAyss uncia. M3o0paxeHue yucesn Ha KOOPAUMHATHOM MPSMOA.
UYucnossle npoMexyTKkH. CpaBHEHUE YHCEIM

3.2 ApudmeTrueckue JeHCTBUS C MOJIOXKUTEIbHBIMUA U OTPUIATEILHBIMU YUCIIAMU
[IpssMoyronbHas cucteMa KOOpAUHAT Ha IIIOCKOCTH. KoopauHaTe! TOUky Ha

y

33 IJIOCKOCTH, albciucca u opauHara. [Toctpoenue Touek u ¢puryp Ha

KOOPJAMHATHOW INIOCKOCTH
4 BykBeHHbIE BbIpaKeHUs
[Tpumenenue OyKB AJisl 3aMTMCU MAaTEeMAaTUYECKUX BBHIPAKEHUH U MPEATOKEHUH.

4.1 CoiicTBa apudmernyeckux eicTBUil. BykBeHHBIE BBIpAXKEHUS U YHCIIOBBIE
MOJCTAaHOBKU. ByKBEHHBIE paBEHCTBA, HAX0XK/IEHHE HEM3BECTHOIO KOMIIOHEHTA

4.9 ®opmysl, (OpMYIIBI TIEPUMETPA U TUIOMIAIN IPSIMOYTOJIbHUKA, KBaIpaTa,
o0beMa napajuiesenumneaa u Kyoa

5 Pemrenne TekcToBBIX 33724

5.1 Pemenne TekCTOBBIX 33724 apru(PMETHUECKUM CITOCOOOM

5.2 Pemenue nornueckux 3anay. Pemenne 3a1a4 nepedbopom BCexX BO3ZMOKHBIX
BApUAHTOB
Pemrenue 3amau, coepkaiimnx 3aBUCUMOCTH, CBSI3bIBAIOIINX BETUYUHBI:
CKOPOCTb, BpEMs1, PACCTOSIHUE, II€HA, KOJINYECTBO, CTOUMOCTD,

5.3 MIPOU3BOIUTENBHOCTD, BpEMsi, 00beM paboThl. EMMHUIIBI H3MEpEHUs: MACCHI,
CTOMMOCTH, PACCTOSIHUS, BPDEMEHH, CKOPOCTH. CBSA3b MEXKYy €AUHULIAMU
M3MEPEHUS KaXK0M BEJIMUMHBI

5.4 Pemrenne 3amad, CBA3aHHBIX ¢ OTHOLIEHUEM, TPONIOPIIUOHAIIBHOCTBIO BEJIMYNH,
MIPOLIEHTAMU; PEllIeHHe OCHOBHBIX 3a/1a4 Ha APOOU U POIEHTHI

55 OrneHka ¥ MpUKKUIKA, OKpyTIeHue pesynbrara. CocTaBneHue OyKBEHHBIX
BBIPAKEHMI MO YCIOBHIO 331a4H.

56 [IpencraBienue qaHHBIX ¢ MOMOIIBIO TabauI U quarpamm. CtonduaTsie
quarpaMMbl. YTeHHE KPYTroBBIX AMarpaMm

6 Harnsnnas reometpust
6.1 Touka, npsiMast, OTPE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHHUK,

YEeThIPEXYTOJIbHUK, TPEYTOJIbHHUK, OKPY>KHOCTb, KPYT




6.2 B3anMHOe pacnonokeHue IByX MpsMbIX Ha IUIOCKOCTH, ITapaJlIEIbHBIE NIPSMBIE,
MEepIEHIUKYISIPHBIE MTPSIMBbIE
Harnsoaeie npencraBienus o Gurypax Ha miocKOCTU: MHOTOYTOJIbHHUK,

6.3 NPSIMOYTOJIBHUK, KBaJpaT, TPEYTOJILHUK; O paBeHCTBE puryl3mepenue
pAcCTOSIHUM: MEXKIy IBYMs TOUKaMHU, OT TOYKHU [0 MPSAMOU, JJIMHA MapuIpyTa Ha
KBaJPAaTHOU CETKE

6.4 N3mepenne 1 nocTpoeHHUE YIJIOB € TOMOIIBIO TPAHCIOPTUPA

6.5 Buasl TpeyroJbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIN,
paBHOOEAPECHHBIN, PABHOCTOPOHHUI

6.6 UYetsipexyroybHuK. [IpsMoyronbHUK, KBaipaT: UCIIOJIB30BAHUE CBOMCTB CTOPOH,
YIJIOB, IMArOHAJIEH
N3o6paxenune reomerpruueckux GUryp Ha HEJIMHOBAHHOM Oymare ¢

6.7 HCII0JIb30BaHUEM IIUPKYJIs, TUHEHKH, YroJbHUKA, TpaHcnopTupa. [loctpoenus
Ha KJeTyaToil Oymare

6.8 [lepumeTp MHOrOyroabHHUKA

6.9 [TonsiTre mnomaau GuUrypsel, eAMHUIIBI K3MepeHus riomaau. [Ipubmmkennoe
M3MEpEeHue momanu Guryp, B TOM 4rcje Ha KBaAPAaTHON CETKe

6.10 [TpubnmxeHHoe U3MepeHne JMHbBI OKPY>KHOCTH, TUIOIIATH Kpyra

6.11 CumMmMeTpus: LIeHTpalibHasA, oceBas U 3epKajibHas. [locTpoeHre cuMMeTpUYHBIX
duryp
Harnsgaele npencraBieHys 0 IPOCTPAaHCTBEHHBIX (GUTYypax: Napasuieenumne],
Ky0, mpu3Ma, miupaMua, KOHyC, HWIHHID, map u cgepa. M3o0paxenue

6.12 MIPOCTpaHCTBEHHBIX (uryp. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, HWIMHIPA U
koHyca. Co3zziaHue Mojienieil MpoCTPaHCTBEHHBIX GUTyp (U3 OyMaru, IpOBOJIOKH,
IJIACTUIIMHA U JPYTHX MaTepUasioB)

6.13 [Tonsitue o6beMa, equHULIBI U3MepeHus 00bemMa. O0BEM MPSIMOYTOJIHHOTO
napajuienenumnena, kyoa

7 KIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA
1 Uucna u BBIYUCIECHUS

JpoOu OOBIKHOBEHHbIE U JIECATUYHBIE, MEPEXOi OT OJHOM (HOPMBI 3aMUCH

11 npobeir k gnpyroil. IloHAaTHe panuMOHAIBHOTO 4YHCIIA, 3aluCh, CPaBHEHUE,
YHOPSIIOYMBAHUE PAIMOHAIBHBIX YHCEIT

1.2 Apudmernueckne ACUCTBUS C pallMOHAIBHBIMM yHMciamu. Pemenue 3agau u3
peaybHOM MPAaKTUKHU HA YacTH, Ha IpoOu

13 Crenenbp ¢ HaTypaJbHBIM TIOKa3aTelleM: OIpeJelieHne, MpeodpazoBaHUE
BBIPa)KEHUI Ha OCHOBE OIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEI

14 [TpoueHTsl, 3amuch TPOLEHTOB B BUE ApOOU U IpoOU B BUJAE MPOLEHTOB. TpH
OCHOBHBI€ 3a/1a4M Ha ITPOLIEHTHI, PELLIEHUE 331a4 U3 PEAIbHOM PaKTUKU

1.5

[IpuMeHeHre MPU3HAKOB JEIUMOCTH, Pa3IoKeHHE HA MHOKUTEIHN HATYPaJIbHBIX




YUCCJI

16 PeanbHpie  3aBUcMMOCTH, B TOM  4Hcle TpsMas U oOparHas
IPONOPLUOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
21 IlepeMeHHBIE, YMCIIOBOE 3HAYECHHUE BBIPAXEHUS C IepeMeHHOW. [lomycTumbie
3HAUEHUS IEPEMEHHBIX
29 [IpencraBnenne 3aBHCHUMOCTH MEXIy BEIUYMHAMU B BUAC (OPMYIIHL.
Beruucnenus no gpopmynnam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPaKEHUI, TOXKAECTBEHHO PAaBHbIE BBIPAKEHUS
2.4 CBolicTBa CTENIEHU C HAaTYpaJIbHBIM [10Ka3aTeIeEM
25 OpHowieHbl U MHoroujeHsl. CreneHb MHorowieHa. CroxeHHe, BbIYUTAHUE,
YMHOKE€HUE MHOTOWJIEHOB
26 @opMyJIbl COKpAIEHHOTO YMHOXEHMS: KBaJIpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOYKUTEIIH
3 YpaBHeHus
31 VYpaBHeHHE, KOpEHb YpaBHEHMs, I@paBwia I[peoOpa3oBaHUsl ypaBHEHUS,
PaBHOCHUJIBHOCTb YPaBHEHUN
3.2 JluHeitHOe ypaBHEHHE C OJHOM NEPEMEHHOM, YHCIO KOPHEH JIMHEWHOrO
YPaBHEHHs, PELLICHUE JIMHENHBIX YPABHEHUN
33 CocraBineHne ypaBHEHHMI IO YCIOBHIO 3aJaud. PelnieHne TEKCTOBBIX 3ajad C
MIOMOIIBI0 YPAaBHEHUI
3.4 JluneliHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €ro rpaduk
Cucrema JByX JMHEHHBIX YpaBHEHUH ¢ IByMs NIEpeMEHHBIMU. Pemienue cuctem
3.5 YpaBHEHHMH CIOCOOOM IMOJACTaHOBKU. [IpuMepsl pemieHus: TEKCTOBBIX 3a/ad C
ITOMOIIBIO CUCTEM YPaBHEHUI
4 Koopnunats! u rpaduku. @yHkuun
41 Koopaunara Toukn Ha npsMon
4.2 YucnoBsle NpOMEXYTKU. PaccrosiHue Mexay ABYMsI TOUYKaMHM KOOpPAWHATHOM
IPSIMOi
43 [MpsmoyronbHast cucrema koopawHat, ocu OX m Oy. AGcumcca W opAMHATA
TOYKH Ha KOOPJAMHATHOM IJIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3amaHHBIX GopMmyidamu. UreHHe TrpaduKOB pearbHBIX
3aBUCUMOCTEN
4.5 [onsarue gpynkuuu. ['papux ¢pynkuuu. CroiicTBa QyHKIHIA
4.6 Jluneiinas gynkuus, e€ rpaduk. ['padux pyHkuum y = [x|
4.7 ['padmyeckoe penieHue JTMHEWHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUI
8 KUIIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA




Ypcna v BEIUMCIICHUS

11 KBagparueiii kopeHp u3 uwncna. lloHsTHE 00 WPpPAMOHATBHOM YHCIIE.
JlecATHUHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEII
CpoiicTBa apupMeTHYECKMX KBAJpaTHbIX KOPHEM U HX MpPUMEHEHHE K
12 MpeoOpa3OBaHUI0 YHCIIOBBIX BBIPAKCHHH M BBIUYMCICHHSIM. JlelicTBUTEIHHBIC
qucia
1.3 Crenens ¢ 1enbpIM MoKazareneM U e€ cBoiictBa. CTaHgapTHas 3aluch 4ucia
2 AnreOpanueckre BbIpaXeHHUs
2.1 KBanpaThslil TpEXUIICH, pa3I0KEHUE KBAPATHOIO TPEXWICHA HA MHOXKHUTEIIN
2.2 Anrebpanyeckasi 1poOb. OCHOBHOE CBOMCTBO aliredpandeckon Apoou
2.3 CrnoxeHue, BBlYUTaHUE, YMHOXKEHHE, JIeJIeHNE alredpandeckux apooei
2.4 PanmonanbHble BEIpaXXeHUS U UX IpeoOpa3oBaHue
3 VYpaBHEHMsI U HEPABEHCTBA
31 KBangpatHoe ypaBHeHue, GopMyna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera
3.2 Pemenne ypaBHeHNH, CBOAAIIMXCA K IMHEHHBIM U KBaJPaTHBIM
3.3 [Tpocreiime ApoOHO-pallMOHATIbHbBIE YPAaBHEHHS
I'padmueckas uHTEpIHpeTanys ypaBHEHHUH C JBYMs NEPEMEHHBIMH M CHUCTEM
3.4 JUHENHBIX YpPaBHEHUH C AByMs INepeMeHHbIMHU. [Ipumepsl pemieHust cucreMm
HEJIMHEWHBIX YpaBHEHUH C IByMS IIEpEMEHHBIMU
3.5 Pemienue TekcTOBBIX 33a7a4 allreOpandeckuM crocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCUIIBHOCTH HEPABEHCTB
3.9 JInneliHbIe HEPABEHCTBA C OJJTHOM EPEMEHHON
3.10 CucTeMbl TMHENHBIX HEPABEHCTB C OJTHOW ITEPEMEHHOMN
4 OyHKIUMU
4.1 [Tonarue ¢pynkuuu. O61acTh omnpeAeseHus U MHOKECTBO 3HAYCHUN (DyHKITUH.
CrniocoOsl 3a1anust GyHKIUN
4.2 I'paduk pynkuuu. YreHue cBONCTB GYHKIUH 1O €€ rpaduxy
4.3 [Tpumeps! rpadukoB QyHKIIHM, OTpakaroMUX pealbHble IPOLECCH
4.4 @OyHKIUN, ONUCHIBAIOLIME TMPSIMYyI0 M OOpaTHyI MPONOpPLUOHATbHbIC
3aBUCUMOCTH, X TpauKu
4.5 Oynkuuu y =x2 y = X?
4.6 Gynkmun y = X, Y = |x|
4.7

I'paduaeckoe perneHne ypaBHEHH U CHCTEM YpaBHEHUN




9 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS
1 Hucna u BIYUCICHUS
11 PanyonanbHple uMcna, WppalMOHAIbHBIE YKMCIA, KOHEYHble M OECKOHEYHbIE
JECSITUYHBIE ApOOH
MHOXeCTBO JCHCTBUTEIBHBIX YHUCEN, JCHCTBUTEIbHBIC YMCIIa KaK OECKOHEYHBIE
1.2 JecAaTu4Hble ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIy MHOXKECTBOM
NEHUCTBUTENBHBIX YHMCEN U KOOpAUMHATHOM IpsiMoi. CpaBHEHHE JEHCTBUTEIBHBIX
qucel
13 Apudmerndeckne 1eHCTBHS ¢ ICHCTBUTEIHHBIMHI YHCIAMH
W3mepenus, npulOimxeHus, oueHKU. PazMepbl 00BEKTOB OKpYXAaloLIEro MUpa,
1.4 JUINTEIBHOCTh MPOLIECCOB B OKpyxkatomiem Mupe. IlpubnmxkéHHoe 3HaueHHe
BEJIMYMHBI, TOUYHOCTh Hpubmmxenus. OkxpyriaeHue umcen. Ilpukunka u oueHka
pe3yJIbTaTOB BBIYMCIICHUN
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON IEPEMEHHON
2.2 JInneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOJSIINUXCS K JINHEHHBIM
2.3 KBagparHoe ypaBHeHue. Penienre ypaBHEHHN, CBOIAIIUXCS K KBaJAPAaTHBIM
2.4 BI/IKBa,I[pUaTHOC ypaBHeHue. [Ipumepsl pemieHuss ypaBHEHUM TPETbel U YETBEPTON
CTENEHEH Pa3JI0KEHHEM Ha MHOXKHUTEIN
2.5 Pemenue npoOHO-pallMOHANBbHBIX YPABHEHUN
2.6 Cucrembl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €r0 Ipaduk
2.8 Pemenne cucreM nByX JIMHEWHBIX YPABHEHH C IByMS IEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHMH, OAHO W3 KOTOPBIX JIMHEIHOE, a Apyroe —
BTOpPOM CTENEHU
2.10 I'paduueckas MHTEpIIPETAILIUS CUCTEMBI YPaBHEHUI ¢ ABYMS IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a71a4 anreOpandecKuM CriocoOoM
2.12 UucnoBsle HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON
2.14 Pemrenne cucreM TMHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanparHbie HepaBeHCTBa
216 I'papuueckass uHTEpHpeTanuss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JABYMs
IIEpEMEHHBIMU
3 OyHKIUU
31 KBagpatuunas ¢yskmusa, e€ rpaduxk u cBoiictBa. Ilapaboma, KoOpauWHATHI
BEpIIUHBI MapadoJibl, OCb CHMMETPUH MapadoJIbl




3.2

I'paduku pyukiuit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gyukiuit y=K/X, y = X° 1 ux cBoiictsa
3.4 I'paduku GyHkIMit , 1 UX CBOMCTBA
4 YucnoBble OCIEI0BATEIBHOCTH

4.1 Omnpenenenre W CHocoObl 33JaHUSl YUCIOBBIX MOCJIENOBATENbHOCTEH. 3anaHue
MOCJIEI0BATEIBLHOCTU PEKYPPEHTHOM PopMyIioii u hopMyIioi N-ro uieHa

4.2 Apudmernueckass mporpeccus. @DopMmynsl  N-T0  wieHa —apupMETHUECKOU
MIPOrPECCUU, CYMMBI MIEPBBIX N YICHOB

43 I'eometpuueckas mporpeccusi. DopMyibl N-TO  ujeHa T'€OMETPUYECKOM
MIPOrPECCUU, CYMMBI ITEPBBIX N WICHOB

4.4 N300pakeHne 4wieHOB apu(PMETHIECKON U TEOMETPUYECKON MPOTPECCHil TOUKaMu
Ha KOOPJAMHATHOM MJIOCKOCTU. JIMHENHBIN U 3KCIOHEHIUAIbHBIA POCT

4.5

Cno’xHbI€ MPOLIEHTHI




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUSA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 001IIero
oOpa3oBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHSAMM: MHOXKECTBO, ITOJAMHOXECTBO,
ornepanuy HaJl MHOXKECTBaMHU; YMEHHME OIEpUPOBATh MOHATHAMU: Tpad,
CBSI3HBIM rpad, AepeBo, LUK, NPUMEHSATb MX IPU PELICHUU 3ajad;
YMEHHE HCHOJb30BaTh Trpaduyeckoe MPEACTaBICHHE MHOXXECTB IS
ONMCAHUS pEalbHBIX IPOLECCOB M SBICHUM, NPU PELICHUM 3aJad W3
JIPYTUX y9eOHBIX IPEIMETOB

YMeHHe OonepupoBaTh IMOHATHAMU: OIPEACIICHHE, AKCUOMa, Teopema,
JI0Ka3aTeNbCTBO;  YMEHHME  paclo3HaBaTh WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAaHUS, IIPUBOAUTH IIPUMEPBI W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPUIIAHUS BBICKA3bIBAHU

YMeHue onepupoBaTh MOHATUSMU: HATypajJbHOE YMCIO, IPOCTOE U
COCTaBHOE YMCIIO, JEJIUMOCTh HATypaJbHBIX 4YHCEN, MPU3HAKU
JNEeTUMOCTH, IIeJIO€ YKCIIO, MOJYJbh YHCIa, OOBIKHOBEHHass Ipo0b U
JIecsTHUYHAas JpoOb, CTAaHAAPTHBIM BHJ YHKCIA, PalMOHAIBLHOE YHCIIO,
UPpaLMOHATIBHOE YHCIIO0, apu(PMETUUECKUN KBaJIpaTHbIN KOPEHb; YMEHUE
BBINIOJIHATH JIEUCTBUS C YHMCIAMHU, CPAaBHUBATh U YIOPSAOYMBATH YHCIIA,
MIPEACTABIISIT YHUCJIA HAa KOOPAWHATHOM IMPSMOM, OKPYTJATh YHCIA;
YMEHHUE JeNaTh NPUKUAKY U OLIEHKY pe3yJIbTaTa BEIUUCIECHUN

YMeHue onepupoBaTh NOHATHUSIMHU: CTENEHb C LEIbIM II0Ka3aTeleM,
apudMeTUYECKH KBaJapaTHBIM KOpPEHb, MHOTOWIEH, airedpandeckas
IpoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHON CTENEHH OOJbIle
€MHUIIBI, YMEHHUE BBITIOJIHATH pacuéThl 1o GopmysiaM, mpeoOpa3oBaHus
HENbIX, TPOOHO-PAIIMOHANBHBIX BBIPAKCHUNM M BBIPAKCHHH C KOPHSIMH,
pa3IO)KEHHE MHOTOWIeHa Ha MHOXHUTEIM, B TOM 4YHUCIE C
UCIIONIb30BaHUEM (OpMYyJT pa3sHOCTH KBaJapaToOB W KBaapaTa CYMMBI U
pazHOCTH

YMeHHne onepupoBaTh MOHSATHSAMM: UYHCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJHOW  IIEPEMEHHOW, YHCIOBOE  HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JIMHEWHbIE M KBAJpPAaTHbBIE ypaBHEHUS,
JIpOoOHO-pallMOHATIbHBIE YPAaBHEHUS C OJTHOW MEPEMEHHOM, CUCTEMBI IBYX
JVUHEWHBIX YpPaBHEHWM, JIMHEMHBIE HEPABEHCTBA M HMX CHCTEMBI,
KBaJgpaTHble U  JpPOOHO-pallMOHANbHBIE HEpPaBeHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHCJIE NIPU PEUICHUM 3a1ad U3 APYTUX NPEAMETOB U
MIPAaKTUYECKUX 3aJ1a4; YMEHHME HCIIOIb30BAaTh KOOPAMHATHYIO IMPSMYIO U
KOOPJMHATHYIO IUIOCKOCTh Ul H300paKEHUS pELICHUN ypaBHEHWH,
HEPaBEHCTB U CUCTEM

YMeHue onepupoBath HOHATHAMH: (QyHKIUS, rpaduk (yHKIUH, HYIH
(GYHKITUH, TTPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, IMPOMEKYTKH BO3pacTaHUS,
yObIBaHMs, HAWOOJbIICC M HAaUMEHBIIEE 3HAYCHUs (YHKIHMH, YMEHUC




ONCpUpOBAThH IMOHATHAMU: IIpiAMad MTPONOPLHUOHAJIBHOCTD, JIMHEHHAas
byHKkIus, kBagpaTuyHas (yHKOMsA, oOpaTHas MPONOPLUUOHAIBHOCTS,
napabona, rumepbosia; yMEHHME ~ CTPOUTh  Tpapuku  (yHKIHH,
UCTIONIB30BaTh TpadUKH Ul ONPEAETCHUS CBOMCTB IPOLECCOB U
3aBUCUMOCTEH, Ul peleHus 3aJad U3 JAPYTHuX y4eOHBIX MPEIMETOB U
peanbHOW JKM3HU; YMEHHE BBIpaKaTb (OPMYJIAMH 3aBUCHMOCTH MEXKIY
BCJIMYHNHaAMU

YMmenue OIICpHUPOBATH IIOHATUAMMU: IIO0CJIICAOBATCIIbHOCTD,
apudMeTHUecKas 1 reoMeTpudecKas Iporpeccu; yMeHHe UCIOIb30BaTh
CBOWCTBA IOCIIEIOBATEIBLHOCTEH, (POPMYIIBI CyMMBI M OOLIETO YJIeHA TPU
pelIeHUH 3ajiay, B TOM YHCIe 3a/a4 U3 APYIHX y4eOHBIX IPEIMETOB U
peanbHON JKU3HU
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YMeHue peath 3a/1a4u pa3HbIX TUIOB (B TOM YHUCJIE€ HA MPOLIEHTHI, 10JI1
U YacTH, JABMWKEHHE, PaboTy, IIeHy TOBapOB U CTOMMOCTh IMOKYIOK M
yCIIyT, HAJIOTH, 3a7jaui U3 00JacTU yNpaBICHUs JUYHBIMU U CEMEHHBIMU
(buHaHCAMM); YMEHHME COCTaBJIATh BBIPAKEHMsI, ypaBHEHUs, HEPABEHCTBA
U CHCTEMBI II0 YCIOBMIO 3a1a4d, MCCIEAOBATh IIOJyYEHHOE PEILICHUE U
OLIEHUBATh MIPABJIONOA00HOCTh NOJYUYEHHBIX Pe3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (QUTYpa, TOUKA, OTPE30K, IpsMas, JIyd,
JIOMaHasi, Yroj, MHOIOYIOJIbHUK, TpPEyTrOJbHUK, paBHOOEIPEHHBIN U
PaBHOCTOPOHHUI  TPEYrOJbHUKH,  IPSMOYIOJbHBIH  TPEYrOJIbHUK,
MeaMaHa, OMCCeKTpHUca U BBICOTA TPEYTrOJbHHUKA, YETHIPEXYTrOJIbHUK,
napajienorpaMM, — poMO, TpPAMOYTOJIbHUK,  KBajapaT,  Tpamenus;
OKPYXHOCTb, KpYT, KacaTeilbHas; 3HaKOMCTBO C IPOCTPaHCTBEHHBIMHU
¢urypamm; ymMeHue pemaTh 3aJadyd, B TOM YHCIE W3 IOBCEIHEBHOM
JKU3HM, Ha HaxOXJCHHE T€OMETPUYECKUX BEJIWYMH C HPUMEHEHUEM
U3yYEHHBIX CBOMCTB GUTYp U (PaKTOB

YMeHue omnepupoBaTh TOHATHUSIMM: PABEHCTBO (Uryp, pPaBEHCTBO
TPEYroJbHUKOB; NapauIEIbHOCTh U NMEPIEHAUKYIISIPHOCTD NPSMBIX, YTOJI
MEXy NpSIMbIMHU, NEPHEHANKYJSAp, HAKIOHHAs, MPOEKIHs, Mogodue
¢buryp, mogoOHbIE TPEYTrOJIbHUKU, CUMMETPHUS OTHOCUTENIBHO TOYKU U
NpsIMOM; yMEHHME paclo3HaBaTh PaBEHCTBO, CUMMETPUI0O U Tojo0ue
¢uryp, mapaulebHOCTh M NEPHEHAUKYISAPHOCTh  HPSAMBIX B
OKpYXarolieM Mupe

11

YMCHI/IC OHepI/IpOBaTI) HNOHATHUAMMU: JJIMHA, paCCTOSIHI/Ie, erJ’I (BGJ’II/I‘—II/IHa
yrila, CHHYC M KOCHHYC YIJIa TpPEYroJbHUKA), IUIONIa/lb, YMEHHUE
OLICHMBAaTh pa3Mephl IMPEIMETOB U OOBEKTOB B OKPYXAIOIIEM MHPE;
yMEHHE MPUMEHATh (POPMYIIBI IEPUMETPa U TUIONIAU MHOTOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH W TUIOHIAAW Kpyra, oObeMa TMpsIMOYTOJBHOTO
napajiejenunena;  yMeHUe  NPUMEHATh  NPU3HAKU  PAaBEHCTBA
TPEYTrOJIbHUKOB, TEOPEMY O CyMMeE VIJIOB TPEYroJbHUKA, TEOPEMY
[Tucparopa, TPUTOHOMETPUYECKUE COOTHOIICHUS ISl BHIUMCICHUS JJIUH,
pacCTOSAHUH, TJIOIIAACH
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YMeHnue wu3o0paxarh IUIOCKHE€ (GUTYppl M HX  KOMOWHAIIWH,
NPOCTPAaHCTBEHHBbIE (UTYpPBl OT PYKH, C TIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB W  DJJICKTPOHHBIX CpPEACTB MO TEKCTOBOMY  WIIH
CUMBOJIbHOMY OITMCAaHUIO
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YMeHue onepupoBaTh NOHITHSAMU: MPSMOYTOJIbHASI CUCTEMa KOOPUHAT;
KOOpJMHATHl TOUKH, BEKTOP, CyMMa BEKTOPOB, TPOU3BEICHNE BEKTOpa Ha




YHCII0, CKALIPHOE IIPOU3BEACHHUE BEKTOPOB; YMEHHE HCIOIb30BaTh
BEKTOPBI U KOOPAMHATHI Ul IIPEICTABICHUs JaHHBIX U PEILICHUS 3a1a4, B
TOM YHCIIE U3 IPYIHX yUYEOHBIX PEAMETOB U pealbHON KU3HU
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YMeHue omnepupoBaTh  TMOHSATUSMH: CTOJIOMKOBBIE U KPYTOBBIC
JUarpamMmbl, TabJIUIbI, cpeiHee apupMeTHIecKoe, MeInana, Haubobllee
Y HaUMEHbIIIee 3HAUCHUS, pa3MaxX YUCIOBOTO HA0Opa; yMEHUE U3BIEKATH,
MHTEPIPETUPOBATH U MPEOOPa30BbIBATh HH(POPMAIUIO, PEICTABICHHYIO
B Tabnumax W Ha JMarpaMMax, OTPa)arollyl0 CBOWCTBA U
XapaKTePUCTUKHU PealibHBIX MPOLIECCOB U SIBJICHUIA; YMEHUE PACIIO3HABATH
M3MEHYMBBIC BEJIMUYMHBI B OKPYKAIOILIEM MUPE
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YMeHue omnepupoBaTh MOHSATUSMU: CIyYalHBIA OMNBIT (CIy4alHBIN
OKCIIEPUMEHT),  3JIEMEHTApHOE  COOBITHE  (PJIIEMEHTApHBIM  HMCXOJ)
CJIy4aifHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOATHOCTh COOBITHS; YMEHHE
HAaXOJUTh  BEPOATHOCTH  CIYYalHBIX COOBITUA B  ONBITaX C
PaBHOBO3MOXKHBIMU  3JIEMEHTAapHBIMU COOBITUSMH; YMEHHE pellaTh
3aJaud METOJOM OpPraHM30BaHHOIO Iepebopa U C HCIOJIBL30BaHUEM
IpaBWjla yMHOXEHUS; YMEHHUE OLCHUBAThb BEPOSITHOCTU pPEATbHBIX
COOBITHII W SIBICHUN, MOHMMATH POJb MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUN B OKPYXAIOIIEM MUPE U B KU3HHU; 3HAKOMCTBO
C TOHITHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C 3aKOHOM OOJBIIMX
YKCEJI U €T0 POJIBbI0 B MACCOBBIX SIBICHUSIX
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YMenue BbBIOMpaTh MOAXOMALIMN WM3YyYEHHBIH METOJ JJis pelleHus
3aa4d, IPUBOJUTH IIPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJIE U KU3HM, PACIIO3HABATH IPOSBIICHHE 3aKOHOB MATEMATHKU B
UCKYCCTBE, ONMCBIBATH  OTACIBHBIC  BBIJAIOIIMECS  PE3YJbTAThI,
IIOJIyYEHHbIE B XOJ€ pPa3BUTHS MaTEeMaTUKH KAaK HAyKW, NPHUBOJIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTEYECTBEHHOHN U
BCEMHUPHOHN UCTOPUH




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
I1HO MATEMATUKE

Koxa
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