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I[TOACHUTEJIbHA A 3AIINCKA

[IpumepHast pabGouasi mporpaMma IO MaTEMaTHKE [JIs OOYy4Yaronuxcsi C
3aep kKol mceuxudeckoro pasputus (ganee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIIETO
oOpa3oBaHMsl TOArOTOBIEHa Ha ocHoBe DenepanbHOro TroOCyAapCTBEHHOTO
00pa3oBaTENbLHOIO  CTaHAapTa OCHOBHOro obmero oOpazoBanus (IIpuxkas
Munmnpocsemienust Poccum ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunuctepctoMm rocturuu Poccuiickoit @eneparmm 05.07.2021 1., per. Homep 64101)
(mamee — ®I'OC O0OO0), [IpumepHOil aganTUPOBAHHON OCHOBHOM 00pa3zoBaTEIbHOU
IporpaMMbl  OCHOBHOTO 00mIiero o00pa3oBaHHs O0OydYarolmuxcsi ¢  3aJep>KKOU
ncuxudeckoro paszputus (omoopenHoi pemeHneM ®YMO 1o obmemy o6pa3zoBaHuUIO
(npotoxoit ot 18 mapra 2022 1. Ne 1/22)) (nanee — [TAOOIT OOO 3IIP), [TpumepHoii
paboueit mporpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus Mo npeaMery «MaTtemaTukay,
[IpumepHOl mporpaMMbl BOCHHUTAHUSA, C YYETOM PACIpPEIEICHHBIX IO Kllaccam
MPOBEPSIEMBIX TpPeOOBaHUW K pe3yJibTaTaM OCBOEHUS AJAaNTUPOBAHHOW OCHOBHOM
00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOIO OOIIETO 0Opa30BaHMS OOYYAOUIUXCS C
3a/ICP’)KKOM  TICUXUYECKOTO pa3BuTus. B pabouelt mporpamme yyTEHbl HJIEU U
nonoxkenus: KoHmenuu pa3BUTUS MaTeMaTH4ecKoro oOpaszoBaHusi B Poccuiickoit
denepanuu.

OO01mas xapakTepucTUKa yueOHOro npeaMmera «MareMaTuka

VYuebnsiii mpeamer «MaremaTuka» BXOJAWT B MPEIMETHYIO 001acTh
«Marematuka u uHpopmatuka»y. OH crHoOcOOCTBYET Pa3BUTHIO BBIYUCIUTEILHOM
KyJbTYpbl M JIOTHYECKOIO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IMOJIb30BATHCSA
QITOPUTMAMH, a TaKkKe MPUOOPETEHUI0 MPAKTHUECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCENHEBHON ku3HM oOy4vatomuxcsa ¢ 3[IP. VYueOGHublii npeamer pa3BuBaeT
MBIIUIEHWE, MPOCTPAHCTBEHHOE BOOOpaxeHue, (YHKIHOHAIBHYI0 TI'PaMOTHOCTD,
YMEHUSA  BOCIPUHUMATh W KPUTUYECKHM  aHAJIM3UPOBaTh  MHGOpPMAIHIO,
MPEACTABICHHYIO B Pa3JIMUHbIX (pOopMax.

OOyueHue mMaTeMaTuKe JAaET BO3MOKHOCTh pa3BuBaTh y oOyyatouiuxcs ¢ 3I1P
TOYHYIO, PAlMOHAIbHYI0O U HH()OPMATUBHYIO peub, YMEHUE OTOMpaTh HaumbOoJee
MOJXOJSIINE S3bIKOBbIE, CHMBOJIMUECKUE, Tpapuueckue cpeicTBa IJsl BBIPAKEHUS
CY’KJIEHUI W HArJIAJHOTO UX MPECTaBICHUS.

Heo0xoaumMbIM KOMIIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAaHUU
ABIIsieTCS  o0Ilee 3HAKOMCTBO C METOJAaMU TO3HAHHS  JIEHCTBUTEIIBHOCTH,
IIPEACTABICHUE O IPEAMETE U METOJAX MATEMATUKHU, UX OTIMYHUA OT METOJIOB JPYTHUX
€CTECTBEHHbBIX M T'YMaHUTapHbBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTUKH
JUISL peUIeHUs] HAy4YHbIX W TPUKIAAHBIX 3a7ad. TakuMm o0pa3oM, MaTeMaTHuyecKoe
oOpa3oBaHKe BHOCUT CBOM BKJIaJ B (DOPMHUPOBAHUE OOILIEH KYJIbTYphI YEJIOBEKA.

N3yueHne mareMaTHKd TaKXe CIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHUIO
YeJI0BeKa, TMOHMMAaHHWIO KpAacoThl M M3AIIECTBA MaTeMaTHUYECKUX pacCyKICHUMH,
BOCIIPUSATUIO TEOMETPUUECKUX (POPM, YCBOCHHIO UJIEU CUMMETPUHU.



[TporpamMmMa oTpakaeT coaepkaHue oOyueHus npeamery «MaremaTuka» ¢
y4eTOM 0COOBIX 00pa3oBaTeibHbIX MOTpeOHOCTEN oOyuatonuxcs ¢ 3I1P. OBnagenue
y4eOHbIM IIpenMeToM «MaTemaTukay MpeiCTaBIseT ONMPENEICHHYIO CI0XKHOCTD IS
yuamuxcsi ¢ 3IIP. ¥V oOyuaronuxcs c¢ 3[IP nHauboiiee BbIpakeHbl OTCTABaHHS B
pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBIIIICHUS, IO3TOMY aOCTpakTHbIE WU
OTBJICUCHHBIE KAaTETOPUM MM TPYAHOJAOCTYIIHBI. B TOXe Bpems Ipu cleMaIbHOM
oOydeHuu OOydyaromyecss MOTYT BBIIOJHATh 3afaHusl Mo ainroputMmy. OHu
BOCIIPUMMYMBBI K IOMOIIY, MOTYT BBIIIOJHUTH IIEPEHOC HA AHAJIOTMYHOE 3a/IaHHE
YCBOEHHOro croco0a pemeHus. CHUKEHUE Pa3BUTHS MBICIHMTEIbHBIX ONEpaluid H
3aMEJUICHHOE CTAaHOBJICHHE JIOTUYECKUX JCHCTBUM IPUBOIAT K HENOCTATOYHOMN
OCMBICJICHHOCTH COBEpPILIAEMBIX yUEOHBIX JEHCTBUN. Y 0O0yYarommxcs 3aTpyIHEHBI
CUETHBIE BBIYMCIICHUS, NPOU3BOAMMBIE B yME. B NMHCbMEHHBIX BBIUYHUCIEHUSX OHU
MOTYT TIpPOITyCKaTh OJMH W3 MPOMEXKYTOUHbIX mmaroB. IIpm paboTe ¢ 4uCIOBBIMU
BBIDAKCHUSIMM, BBIYMCICHHMEM WX 3HAYEHUS MOTYT HE YJEpPKUBAaTh NPABUIbHBIN
nopsanok aevcteuid. [Ipu yrpoienuu, npeoOpazoBanuu BeipakeHuit yuaruecs ¢ 3[1P
HE MOT'YT CaMOCTOSITEIIBHO IIPUHATH PELICHHUE O IMOCJIEI0BATEIBHOCTH BBIIIOJIHEHHUS
neiucTBuil. KOHKPETHOCTh MBIIIICHUS OCJIOKHSET YCBOCHMSI HaBbIKA DPEIICHHUS
YPaBHEHMM, HEPABEHCTB, CUCTEMbl YpaBHEHUU. VM MajaomoCTylIHO COBEpILECHUE
oOpaTUMBIX ONepaluil.

Huskuii  ypoBeHb  pa3sBUTHS  JIOTHYECKUMX  OINEpaldid, HEAOCTATOYHAA
00OOIIIEHHOCTh MBIIUICHUS 3aTPyAHSIOT H3ydyeHHe Tembl «DyHKUUU»: TpuU
onpeneneHuy (PyHKIIMOHATILHOM 3aBUCHMOCTH, IIPpU OINWCAaHUU TpaduyuecKon
CUTYAIIMH, UCIIONb3Ys] T€OMETPUUECKUH, anreOpanyeckuid, ((yHKIIMOHAJIBHBIN S3bIKU.
Hepeako yuanuecss He BUAST pa3HUIBI MEXy OOJACThIO ONpeAesieHus PyHKUIUU U
00J1aCcThIO 3HAUECHUH.

Pemenue 3amay compsbkeHO € TPYAHOCTAMHU O(OPMIIEHHSI KPAaTKOM 3amucw,
MIPOBE/ICHMSI aHAIM3a YCIOBHS 3a/1a4H, BBIACIECHHS CyllecTBeHHOro. O0yyaromuecs ¢
3IIP 3aTpyaHAIOTCS clIenaTh YMO3aKIOYEHUE OT OOILIEro K YacTHOMY, HEPEIKO
BbIOMpAIOT HEpalMOHaJbHBbIE CIOCOOBI  PEIIeHUs, WHOIZAa OrPAaHUYUBAIOTCS
MaHUITYJISILUSAMU C YACITAMU.

[Ipn w3yueHun reomeTpuueckoro wMarepuana oOydaromuecs ¢ 3IIP
CTAJIKUBAIOTCS €  TPYAHOCTBIO  J€NaTh  JIOTUYECKHE  BBIBOJBI,  CTPOUTH
NOCJIEN0BATENBHBIE pACCYKIeHUS. HenmpouHble 3HAHUS OCHOBHBIX TEOPEM IT'€OMETPUU
OPUBOJUT K OIIMOKAM B PEIICHHHM reoMeTpuyeckux 3amgad. OOyuarommuecs MOTYT
NOJIMEHUTH (POPMYITy, HETIPABUIILHO MPUMEHHUTH TeopeMy. K cepbe3HbIM ommbKkaM B
pelleHnH  3aJa4  NOPUBOAAT  HEJOCTATOYHO  Pa3BUTHIE  IPOCTPAHCTBEHHBIC
npenactaBiieHus. M CI0KHO BBITTOJIHUTD YEPTEXK K YCIOBUIO, B MUCbMEHHBIX paboTax
OHM HE MOTYT ITPUBECTU OOBICHEHUE K YEPTEXKY.

To4HOCTB 3aIOMUHAHUS U BOCIIPOU3BEACHUS Y4EOHOT0 MaTepralia CHUXKEHbI 110
OpUYMHE CJIa00CTH MHECTUYECKOM JNIeATeNbHOCTH, CYy)XeHHS oOObeMa MaMsITH.
Oo6yuatomumcst ¢ 3IIP tpebyercst Oonblilie BpeMEHM Ha 3akKperieHHE MaTepuaa,
aKTyaJIM3alus 3HAaHUU 110 ONIOPE IPU BOCIIPOU3BEACHUH.

Jliig ipeoionenys TpyAHOCTEHN B M3y4eHUHU y4eOHOTro npeamera « MaTtemaTikay
HeoOxoauMa ajanTtanus o0beMa U xapakrepa yueOHOro marepuana K
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MO03HABATENbHBIM BO3MOXXHOCTAM y4yamuxcs ¢ 3[IP. Cnenyer yueOHbIH MaTepual
PENOJHOCUTh HEOOJIBIIMMHU MOPLUUSIMH, YCIOXKHSS €ro MOCTENEeHHO, W3bICKUBATH
crocoObl  afanTalMy  TPYIHBIX  3aJaHUM, HEKOTOpble TeMbl JlaBaTh  Kak
03HAKOMUTEJIbHBIE; UCKIIK0YATh OTAEIIbHBIE TPYIHbIE JOKA3aTEIbCTBA; TEOPETUYECKUI
Marepuall peKOMEHIYETCS HM3y4daTb B MPOLECCE NMPAKTHUYECKON AESTEIbHOCTH IIO
pemieHnto  3anad.  OpraHudyeckoe €OUHCTBO IPAKTUYECKOW H  YMCTBEHHOM
NESTEIPHOCTH Y4YalllUXCSd Ha YpOoKaX MaTeMaTHUKU CIOCOOCTBYIOT NPOYHOMY U
CO3HATEJIbHOMY YCBOCHHIO 0A3UCHBIX MATEMAaTUYECKUX 3HAHUM U YMEHUH.

Henu u 3a1a4u u3ydyenus yueoHoro npeamera «MaremaTukay

[IpuopuTeTHBIME Yyeramu 0OOyUeHHs] MaTeMaTHKE B 5—9 Kiraccax sSIBISIOTCS:

* (opMHUpOBaHUE IEHTPAIBHBIX MAaTEMAaTUYECKUX MOHATHHA (YUCIIO, BEIUYWHA,
reoMeTpUIecKast durypa, NepeMeHHas, BEPOSTHOCTb, byHKINSA),
00eCIeYnBaOIINX MPEEMCTBEHHOCTh M TMEPCIEKTUBHOCTh MAaTeMaTHUYE€CKOTO
oOpazoBanus oOyuatomuxcs ¢ 311P;

* noxaBeaeHue ooyyaromuxcs ¢ 3[1P Ha 1ocTyHOM 151 HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKHU U OKPYKAIOIIEro MUpa, TOHUMAHUE MAaTEMATUKHU KaK
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA,

" pa3BUTHE WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyYaromuxcs ¢
311P, no3HaBaTenpHON aKTUBHOCTH, UCCIEN0BATENBCKUX YMEHHUM, KPDUTUYHOCTH
MBIIIJICHUS, UHTEpEca K U3YUYEHUIO MaTEeMaTHKH;

* ¢opmupoBaHUe (PYHKIMOHAIBHOM MaTEMaTHUUYECKONW TPaMOTHOCTU: YMEHUS
pacrio3HaBaTh  MPOSIBICHUS MAaTEeMaTUYECKUX  TOHATUM, OOBEKTOB U
3aKOHOMEPHOCTEHN B peaIbHBIX KU3ZHEHHBIX CUTYAILUSIX U MIPU U3YUEHUU APYTUX
y4eOHBIX TMPEAMETOB, TPOSIBIECHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
dbopMyIHpoBaTh WX HA fA3bIKE MaTEMaTUKH W CO3/aBaTh MaTEMaTHYECKHUE
MOJIEIM, MPUMEHSITh OCBOEHHBIM MaTEMAaTHUYECKUM ammapar sl pelieHus
MPaKTUKO-OPUCHTUPOBAHHBIX  3aJay, WHTEPIPETUPOBATH U  OILICHUBATH
MOJIyYEHHbIE PE3YJIbTATHI.

JlocTikeHne 3TUX 1enei ooecrneurnBaeTcs pelieHeM CIeAYOINX 3a0ay.

* ¢opmupoBath y oOydaromuxcs ¢ 3[IP HaBbikM y4eOHO-TIO3HABATEILHOMN
JeSATEeIPHOCTH: TUIAHUPOBAaHUE pPAOOThI, TMOWCK pPAIMOHAIBHBIX IyTeH ee
BBITIOJTHEH U, OCYIIECTBIECHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUICKTYaTbHOMY pa3BUTHIO, (OpPMHpPOBATH KadecTBa,
HEO0OXOMMbIC YETIOBEKY JIJISl TIOJTHOIICHHOW JKMU3HU B COBPEMEHHOM OOIIIECTBE,
CBOMCTBEHHBIE MAaTEMATUUYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTU MBICIIH,
WHTYUITNH, TPOCTPAHCTBEHHBIX MPEICTABIICHUH, CITOCOOHOCTH K TIPEOI0JICHUIO
TPYAHOCTEM;

* GhopMHUPOBATh KJIIOUEBBIC KOMIICTCHIIMU Y4YaIlUXCs B paMKax MpeIMETHOU
obOnactu «Maremaruka U THGOPMATHUKAY;

" pa3BUBATH MOHITHIHOE MbIILIeHUS oOy4Jaromuxcs ¢ 3[1P;



" OCYILIECTBJIATh KOPPEKLUIO O3HABATEIbHBIX IpoLeccoB obyuarouuxes ¢ 3I1P,
HEOOXOOUMBIX JUIsl OCBOEHHS HPOTpaMMHOrO MaTepuaiga Mo ydyeOHOMY
IIpEIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCAIIMHM 00pa30BaTeNbHBIX 1e(QULIUTOB B
OCBOCHHMH MPEIUIECTBYIOUIEr0 MPOrpaMMHOIO Marepuaia y OOydaroluxcs ¢
3I1P u HEZOCTAaTKOB B KX MaTeMaTUYECKOM Pa3BUTHH;

" chopMHpOBaAThH YCTONUMBBIN HHTEPEC YUAIIUXCS K IPEAMETY;

" BBISBIIATH U Pa3BUBATh MaTEMATHUECKUE U TBOPUYECKUE CIIOCOOHOCTH.
OCHOBHBIE IMHUM COJEpXkKaHUA Kypca mMareMaTHuku B 5—9 knaccax: «Hucna u

BBIUMCIECHUSDY, «Anredpa» («AsreOpandeckue BbIpaXEHUs», «YpaBHEHUS U
HEpaBeHCTBa»), «DyHkium», «l'eomerpus» («['eomerpuueckue ¢urypel u uX
CBOMCTBaY, «/3MepeHne reOMEeTpUUECKUX BEIUUUHY), «BEeposSATHOCTD U CTaTUCTHKAY.
JlaHHbBIE TMHUU Pa3BUBAIOTCS MAapajlIeNbHO, KaX/1asi B COOTBETCTBUM C COOCTBEHHOU
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHA OT JpYroi, a B TECHOM KOHTAKTE H
B3aumozeictBuu. Kpome »53Toro, ux oOBEOUHSAET JIOTMYECKash COCTaBIIAIONIAS,
TPaJAULIMOHHO MPUCYIAasi MATEMATUKE U MPOHU3BIBAIOIIAS BCE MATEMATUYECKUE KYPChI
U cojaepxatenbHbie TuHUU. CPopMynnpoBaHHoe B DefepaibHOM ToCydapCTBEHHOM
00pa3oBaTeNbHOM CTAaHJIAPTE OCHOBHOTO OOWHIEro oO0pa3oBaHusl TpeOOBaHUE «YMETh
ONepUpOBaTh MOHATHIMU: ONPEEICHUE, aKCUOMa, TEOPEMA, JOKa3aTeIbCTBO; YMEHHUE
pacno3HaBaThb MUCTUHHBIE M JIOKHBIE BBICKA3bIBAHUS, MPUBOAUTH MPUMEPHl H
KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAHMS U OTPULIAHUS BBICKAa3bIBAaHUI» OTHOCHUTCS KO
BCEM Kypcam, a (popMHpOBaHHUE JIOTUUECKUX YMEHUHN paclpeaessieTcs 0 BCEM roAaM
00y4eHHs Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMS.

ConepxxaHnue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
ocBoeHus [IpumepHoit paboueii mporpaMMsbl, pacpenea€HHbIM 110 ToJaM O0y4eHHUS,
CTPYKTYpPUPOBAHO TakUM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM, MPHUHLMIIHAAIbHBIM
BormpocaM  oOydJaromuecss  oOpaliaiuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MAaTeMaTUYECKUMH TMOHATUSAMH W HAaBBIKAMHU OCYIIECTBIISUIOCH MOCIEAOBATEIBHO U
MOCTYMATENbHO, C COOMIOAEHUEM MPUHLMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIFOUAJIMCh B OOIIYI0 CUCTEMY MAaT€MAaTUYECKHX MPEICTABICHUNA 00yYaroluXxcs ¢
3I1P, pacmupss u yrinyounsisi e€, oOpa3ysl MPOYHbIE MHOXKECTBEHHbIE CBsi3H. OOIIMe
eI u3ydyeHus ydeOHoro mpeamera «Martemaruka» npenctaBieHbl B [IpumepHoii
paboueil mporpaMmmMe OCHOBHOT'O O0IIIEro 00pa3oBaHuUsl.

Oco0eHHOCTH 0TOOPA M aJaNITAIIMU Y4EOHOT0 MaTEPHUAJIa 110 MATEMATHKE

OOydenne ydeOHOMY mpenMery «MaTemaTtukay CTPOUTCS Ha CO3JaHUH
ONTUMAJIHLHBIX YCIOBUHN JJII YCBOCHHUS MPOrPaMMHOTO MaTepHraia 00ydaromuMuUcs C
311P. bonwioe BHUMaHUE yaesieTcss 0TOOPY ydeOHOro MaTepuaia B COOTBETCTBUU C
MNPUHLIMIIOM JOCTYMHOCTH IpPH COXPAaHEHHWU O0IIero 0a30BOro YPOBHS, KOTOPBIN
JIOJKEH TI0 COICPKAHUIO U 00beMy OBITh aAanTUPOBAHHBIM 117151 oOyuatoumxcs ¢ 3[1P
B COOTBETCTBHU C HMX OCOOBIMH 0Opa3zoBarelbHbBIMU TOTpeOHOCTsIMU. Cremyer
o0jerynTh oBnazeHue wmarepuanoMm oOydaromumucs ¢ 3I[IP mocpenctBom ero
JETabHOTO OOBSICHEHHUS C CHCTEMAaTUYECKUM MTOBTOPOM, MHOTOKPATHON TPEHHUPOBKHU
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B TMPUMEHEHUU 3HAHWM, MCIOJb3ys MPUEMBbl aKTyalu3aluu (BU3yajbHas oOIMopa,
MaMsTKa).

[IpumepHas nmporpamMma NpeayCMATPUBAET BHECEHUE HEKOTOPBIX W3MEHEHU:
YMEHBIIICHUE 00beMa TECOPETHUUYECKUX CBEICHUI, BBIHECEHHE OTJICIbHBIX TEM WJIU
LEJBIX Pa3/esioB B MaTepuabl Al 0030pHOT0, 03HAKOMHUTEIHLHOTO N3YUCHHS.

N3meHenust nporpamMmsbl B 5-9 kiaccax

Mamemamuka 6 5 u 6 knaccax

B 03HaKOMHUTENBPHOM IUIAHE PEKOMEHIAYETCS HU3y4daTh CIHEAYIOIINE TEMBI:
«Pumckas nymepanus», «PaBuble Quryps», «unmuaap, konyc, mapy», «Kyow,
«IIpssMoyronpHbIN Napauienenumneny, «llepemenienue no KOOPAMHATHON TPSMOI,
«Mopaynp uncia», «HucinoBele NPOMEKYTKH»; «Macmrad» (u3yyaercs B Kypce
«I"eorpadus»); «M300paxeHue reoMeTpuuecKkux (pUryp Ha HEIMHOBaHHOW Oymare ¢
WCNOJIb30BAHUEM  LHUPKYJS, JMHEWKH, YTOJIbHHKA, TpAaHCIOpPTUpa», «JlnuHa
OKpykHOCTHY», «lInomane kpyra», «Ilapamnensubie npsameiey», «llepnenaukynspHbie
npsiMmbie», «OceBas U IEHTpaibHAs CUMMETpUM» (M3y4aeTcs B Kypce T'€OMETpPUHN);
«beckoHeUHbIE MEPUOIUYECKUE JecATUYHbIe apoOu. [lecarnuHoe mnpulIMxKeHue
OOBIKHOBEHHOM ApoOn» (M3y4aeTcs B Kypce ajreopsbl).

CrnenyeT yMEHBUIMTh KOJMYECTBO YacOB Ha CleAyloIIMe Tembl: «PelieHue
JOTMYEeCKun 3amau», «JlnmuHa otpeskay, «lllkame», «PacnpenenuTenbHbli 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHUS ¢ OyKBEHHBIMU MHOXKUTEISIMUY, «IlocTpoeHue
KOH(MUTypaluii U3 4YacTei MPsSIMOM, OKPYKHOCTH HAa HEIMHOBAHHOM M KJIETYATON
oymarey», «Jlemutrenu u kpatHbie. [IpuszHaku nenumoctn», «HamOonbiuit oOumit
JIeNUTENIb U HauMEHblllee ollIee KpaTHoe. J[eaTuMoCcTh CyMMBbI U TPOU3BEACHUS.
«IIpuBenenne ApodbU K HOBOMY 3HaMEHATEN0», « Haxoxk1eHne 4acTu 1e10ro ¥ Leoro
no ero yactum». «OKpyriieHue OecATUYHBIX ApooOeit». «Pemenue 3amad nepedopom
BCEX BO3MOXHBIX BapuaHTOBY». «CocTaBieHUE OyKBEHHBIX BBIPAKEHUH IO YCIOBUIO
3ajaun». BeICBOOOIUBIIMECS YaChl MOKHO MCIIOJIb30BaTh HA TOBTOpPEHUE (B HaYaJIe U
KOHIIE y4eOHOTO T0J1a), Ha U3y4YeHHe HanboJiee TPYAHBIX U 3HAYUMBIX TeM: B V KJlacce
— Ha pelieHne ypaBHEHUH, IPUBEICHHE TPOOH K HOBOMY 3HAMEHATEI0, YMHOKEHUE U
JIeNICHHe JECATUYHBIX JpoOei, u3MepeHue yrioB; B VI kimacce — JeMCTBUS C
IIOJIOKUTEIIbHBIMU M OTPULIATEIIbHBIMU YUCJIAMH, PELICHUE YPABHEHUU, CIIOKECHUE U
BBIYMTAHHUE YMCETI, COJCPIKAIINX TETYI0 U IPOOHYIO YacTh, HA YMHOKEHUE U JICJICHUE
O0OBIKHOBEHHBIX APOOEH.

Anzeopa

B 03HaKOMHUTENBHOM IUIAHE PEKOMEHAYETCS MU3y4daTh CIHEAYIOLIME TEMBI:
«ppaunonanbHeie yncia. JleiicTBUTenbHbIEe unciay, «CpaBHEHUE NEeHCTBUTEIBHBIX
quces, apu@METHUYSCKHE JCHCTBUSA C JCHMCTBUTEIBHBIMH YHCIaMi», «Haxoxmerue
MPUOJIMKEHHBIX 3HAYEHUW KBaApaTHOTO KopHs», «Teopema Buera», «Pemenus
YPaBHEHU TPEThEU U YETBEPTOM CTEIICHEW PA3JI0KEHUEM HA MHOKUTENNY, « DyHKIHNS Y

=Vx u ee rpapux», «IlOrpemIHOCTE M TOYHOCTh NPUOMIKEHHS», «UeTHblE u
HeueTHble QyHKIMW», «DyHKIMA y=x"», « DyHKIMs y= ax?, ee rpadMK ¥ CBONCTBA.
I'paduxu QpyHKUMit y= ax? + N u y=a(x-M)?, «YpaBHEHHUE ¢ ABYMS NEPEMEHHBIMH U €TO
rpaduk», «['paduyeckuii cnocod pemeHus: cucTeMbl ypaBHeHU», «300paxenue



YJICHOB apU(METUYECKON U T€OMETPUUECKON MPOrpeccuii ToukaMu Ha KOOPAUHATHOU
IJI0CKOCTH. JIMHEHHBIN U 3KCOHEHIHAIBHBIN pocT. CI0KHBIE TPOLUEHTHD.

CnenyeT yMEHBIIUTh KOJIMYECTBO YacOB Ha HU3yueHHE TeM: «DopMyib»,
«Jloka3aTenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C JBYMS HEU3BECTHBIMUY,
«I"paduk IMHEWHOrO ypaBHEHUS C ABYyMs MepeMeHHbIMUY, «['paduueckoe perieHue
JMHEWHBIX YPABHEHUM M CUCTEM JIMHEWHBIX ypaBHEHUW», «CBOMCTBA KBaApPaTUUHOM
byHKIIN.

BricBoOOIMBIIIMECS Yachl PEKOMEHIYETCSl HUCIOJIb30BaTh: JUIS  JIy4lIeH
npopaboTKM HamboJiee BaXKHBIX TeM Kypca: «Pemenue ypaBHeHui», «Peiienue
CUCTEM ypaBHEHUI», «CoBMecTHbIE JiecTBUS ¢ poOsmuy, «[IpuMeHeHue cBOMCTB
apu(pMETUYECKOTO KBAJPaTHOTO KOPHS»; Ha TOBTOpPEHHWE, peElIeHue 3ajad,
npeoOpa30BaHNE BBIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE N3YYEHHOTO MaTepHaia.

T'eomempus

CrenyeT OCHOBHOE€ BHUMAHME YACIHUTH MPAKTUYECKOM HANPABIECHHOCTH Kypca,
WUCKJIIOYUB M YIPOCTUB HaMOOJee CIOXHBIM [JI1 BOCHPUSITHS TEOPETUUECKUIMA
Marepuasi. Ha ypokax reoMeTpur HEOOXOJUMO MAKCUMAJIBHO HCIOIb30BaTh
HarjsiHbIE CpelCcTBa OOyuYeHHs, OOJIbIIE TPOBOAUTH MPAKTUYECKUX PabOT C
yyanmmucs, pemars 3agaud. CTpouTh pelieHue 3a71ad Mpu MOCTOSHHOM OOpaIlleHUH
K HarJISITHOCTH — PUCYHKAM U YEPTEkKAM.

O3HakOMHUTENBHO JaTh TeMbL: «TeopeMbl W J0Ka3aTeIbCTBO. AKCHOMBI»,
«JlokazatenbcTBO OT HOPOTUBHOTO», «CyllleCTBOBaHWE M  €IMHCTBEHHOCTH
MEePIEHAUKYJISIpa K TpsAMOi», «MeTon reoMeTpudeckux Mect», «Meroa yaBOeHUs
Mennansly, « Teopema Paneca U TeopeMa 0 MPOMOPLUOHATIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojbHUKay», «I3MeHeHre TPUrOHOMETPUYECKUX (DYHKIIUI MPU BO3PACTAHUU
yrna», «®DopMysibl IS paAMyCOB BIHMCAHHBIX W OINHCAHHBIX OKPYKHOCTEU
IIPAaBUJIBHBIX MHOT'OYTI'OJIBHUKOB)», «YpaBHEHHE NMpsAMOW», «/[BrmkeHue», «CBoOMCTBA
INBWKEHUS», «TeopemMa 0 MPOU3BENEHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUN
OTPE3KOB CEKYILIHX, TEOPEMA O KBaJAPATE KACATEIBHO.

CrnenyeT yMEHBIIUTh KOJMYECTBO YAaCOB Ha HU3ydyeHUE TeM: «CUMMETpUYHBIE
¢urypsl. OCHOBHBIE CBOMCTBA OCEBOW CUMMETpUNY», «L{eHTpanbHas cuMMeTpus»,
«ITapannenbubiii  mepenocy, «IloBopor», «IIpeoOpa3zoBanue momobus. I[lomoOue
COOTBETCTBEHHBIX 3JIEMEHTOB», «(OCHOBHBIE 3aJa4ll HAa IMOCTPOCHUE C IMOMOUIBIO
UUPKYJISl W JIMHEUKW», «J/leKkapToBbI KOOpAMHATBI Ha IUIOCKOCTH», «Pemenue
TPEYroJIbHUKOBY, «Ilomobue Gpurypy.

BricBoOOIMBIIIMECS Yachl UCIIOJIB30BAaTh HA PEIlIEHUE 33]1a4 U TIOBTOPEHHE.

Bepoamnocmb u cmamucmuxa

B cBsizu ¢ TeM, 4TO JaHHBIA KypC BBI3BIBACT HAMOOJBIINE CIOXKHOCTU IS
oboyuatomuxcsi ¢ 3I1IP, cBsiz3aHHBIE CO CHUXKEHHBIM YPOBHEM PAa3BUTHS CJIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 U3yYEHHUE JOJIKHO CTPOUTHCS Ha 0A30BOM YPOBHE U
NOCTYITHOM JJIsI YYEHHMKOB Matepuane. OCHOBHOE BHUMAHHE CIENYET YACIUTh
pa3zenaM, CBSI3aHHBIMU C TOBTOPEHUEM IMPOMJCHHOTO MaTepualia, YBEIUYUTh
KOJIMYECTBO YNPAXKHEHUM U 3aJAHUM, CBA3AHHBIX C MPAKTUYECKOU AEATEIbHOCTBIO
o0yJaromuxcsl.



Heobxoaumo mnepecMOTpeTh CojepkKaHUE TEOPETUUYECKOro marepuana Mo
XapaKkTep €ro M3JIOKEHMs: TEOPETHUUECKUH MaTepual MpernoAHOCUTh B IIpoliecce
pelieHus 3a7a4 M BBIMOJHEHUS 3aJaHUW HaTJsIHO-TIPAKTUYECKOTO Xapakrepa; He
TpeOOBaTh BHIBOJA W 3alIOMUHAHUS CIIOKHBIX (POPMYJI, pelIeHUs HECTaHAAPTHBIX,
TPYNOEMKUX 3aJlaHui. Psi TeM ciielyeT u3ydarh B O3HAKOMUTEIBHOM IJIaHE.

[TpumepHas mporpamma MpenoCcTaBiIsIeT aBTopy padodeld mporpaMmMbl CBOOOIY
B paclpeleieHn MaTepraia 1o 4eTBepTaM (TpumectpaM). Pacnipenenenre BpeMeHu
Ha M3y4YeHHME TE€M B TEYEHHE YYEOHOro TOJa CaMOCTOSTENBHO OMNpPENEseTCs
o0Opa30BaTeNbHON OpraHu3alreil U 3aBUCUT OT 0COOCHHOCTEH IPyIIbl 00YYarOIIMXCS
¢ 3IIP u ux 0coObIX 00pa3oBaTEIbHBIX MOTPEOHOCTEN.

IIpuMepHbIe BUABI AeATeIbHOCTH o0yuarmmuxcs ¢ 3I1P, 00ycioBiieHHbIe
0c00bIMH 00pa30BaTEeJILHBIMH MOTPEOHOCTSIMH U 00ecredYrBAIOIIUE
OCMBICJIEHHOE OCBOEHME COAEePKAHUN 00PA30BAHUA 10 MPeAMETY
«MaremaTuka

Conepxxanue BUJOB JesATenbHOCTH oOyuwaroumxcs ¢ 3[IP ompenensiercs ux
0CcoObIMU 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [[OMHMO HIMPOKO MCHOJIB3YEMBIX B
OOII OOO o0mux A BceX 00yUYaroIUXCsl BUIOB JIEATEIBHOCTH CIEIYET YCUIIUTh
BUbI I€ATEIBHOCTH CHELU(PUYUHbIE AJIs1 JaHHOW KaTeropuu JeTeil, obecneunBaomme
OCMBICJIICHHOE OCBOCHHME COJAEpX aHUs O0pa3oBaHMUS 10 TNPEIMETY: YCHIICHUE
MPEAMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTUBHU3aLUMEW CEHCOPHBIX CHUCTEM;
YepellOBaHWE BHUJOB JICSITEIIBHOCTH, 3aJCUCTBYIOIIMX pPa3IUYHbIE CEHCOPHBIC
CUCTEMbI; OCBOEHUE MaTepuaja ¢ ONOpoi Ha alrOPUTM; «IIOIIArOBOCTh» B U3yUYEHUU
Marepuaa; UCIOJIb30BAHUE TOMOJHUTEILHON BU3YyaIbHOU OMOPHI (CXEMBI, Ia0JI0HBI,
OTIOpHBIC TaOJMIIBI); pPEUEBOM OTYET O TMPOIECCe W pe3yjbTaTe AeATEbHOCTH,
BBINIOJIHEHUE CIELMANBHBIX 3aJaHuii, O0eCNeYMBAIOIINX KOPPEKLUIO pEeryJsuuu
y4eOHO-TI03HABATENBHOM IEITEIbBHOCTU U KOHTPOJIb COOCTBEHHOI'O PE3yJbTaTa.

[IpumepHas Temaruyeckass U TEPMHHOJOTMYECKAs JIEKCUKA COOTBETCTBYET
OOII O0O0.

Jns oOywaroumxcst ¢ 3IIP cyliecTBEHHBIM SBISIOTCS MPHEMBbI padOTHI €
JEKCUYECKUM MarepuanioM 1o mnpeamety. [IpoBoaurtcs cnenuanbHas padoTta 1o
BBEJICHUIO B AKTHBHBIM CJIOBaph OOYYarOIIMXCSI COOTBETCTBYIOLIEH TEPMHUHOJIOTHH.
N3yuaeMble TepMUHBI BBOJSATCS HA MOJIMCEHCOPHOU OCHOBE, 00s3aTelIbHA BU3yallbHAas
NOJJIEPXKKA, aJITOPUTMBI pa0OTHI C OTIPEEICHUEM, OTIOPHBIE CXEMBI JIJIs1 AKTYyJIU3al|H
TEPMHUHOJIOTHH.

Mecto yueOHOTro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B coorBercTtBUM ¢ @DepepanbHbIM TOCYJAapPCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJApPTOM OCHOBHOTO 00IIero oOpa3oBaHUs y4eOHBIH mpeaMer «MareMaTuka
BXOJUT B TMpEAMETHYI0 00macth «MaremaTuka U HH(POpPMATHKA» U SBIAETCA
o0si3aTenbHBIM It n3ydeHus. B 5-9 knaccax yueOHbIl mpeameT « MaTemaTrkay
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TPaJAMIIMOHHO HU3Y4YaeTcs B paMKax CIEIyIOLMX y4eOHbIX KypcoB: B 5-6 kjaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AuredOpa» (BKIOYas 3JIEMEHTHI
CTaTUCTUKH M Teopuu BeposiTHOcTel) m «['eomerpus». Hacrosmieir mnporpammoi
BBOJIUTCSI CAMOCTOSTENbHBIN YueOHbIH Kypc «BeposITHOCTh U CTATUCTHKAY.

Hacrosimieit nporpaMMoii mpe1ycMaTpuBaeTCs BbICICHUE B YYEOHOM IIaHE Ha
M3y4YEeHHE MaTeMaTHKH B 5—6 kiaccax 5 y4eOHbBIX 4acOB B HEJIEIO B TEUCHHUE KaXKIOTO
roja oOydeHus, B 7-9 kiaccax 6 yueOHBIX 4acOB B HEJIEIO B TEUEHUE KaXKAO0Tr0 roja
oOy4enwus, Bcero 952 yueOHbIX Jaca.

Conepxanue ydeOHOTO mipenMera «MaTemaTuka», MPEICTAaBIECHHOE B
[Ipumepnoii paboueit mporpamme, cootBerctByer PI'OC OOO, I[lpumepHoii
OCHOBHOM 00pa3oBaTeNbHON MpOrpaMMe OCHOBHOTO 0O0mIero oOpa3oBaHus,
[IpumepHOii aganTUPOBAHHOW OCHOBHOW 0Opa3oBaTeNbHOM MpOTrpaMMe OCHOBHOTO
oO1ero 00pa3oBaHus 00YYAIOIMIMXCA € 33]IEPKKON IICUXUYECKOTO Pa3BUTHS.

TemaTuyeckoe TMJIaHUPOBaHHE YYEOHBIX KypCOB U  PEKOMEHIIyEMOE
pacnpenesneHue y4eOHOro BpeMEHH ISl U3YUEHUS OTACIbHBIX TEM, IPEIJI0KEHHbBIE B
HACTOSIIEN MporpaMMe, HaJl0 pacCMaTpUBaTh KaK MPUMEPHBIE OPUEHTUPHI B IIOMOIIIb
COCTaBUTEIIO ABTOPCKOM pabouell mporpaMMbl M MPEXkAE BCEro Y4YuTelo. ABTOp
paboueil mporpaMmbl BIIPABE YBEIUMYUTH MPEIOKEHHOE YUCIO y4eOHBIX YacOB Ha
TeMbl, TpeOyromue Oojiee IIUTENbHOro u3ydeHus oOyuaromumucs c¢ 3P, wnmm
YMEHBIINTh KOJUYECTBO YACOB HA TEMBI, U3y4aeMble HA O3HAKOMUTEILHOM YPOBHE.
JIoImyCcTUMO TaKXe JIOKAJbHOE IEepEpacHpeielICHUE M IEPECTAHOBKA 3IIEMEHTOB
COJepKaHusi BHYTpUM JaHHOrO Kkjacca. KoaumdecTBo NpoBEpOYHBIX  padboT
(TeMaTHYeCKUi U UTOTOBBIN KOHTPOJIb KaUeCTBa YCBOEHUSI yUeOHOr0 MaTepuana) u ux
TUI (CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PaOOTHI, TECThI) OCTAIOTCS HA YCMOTPEHHE
yuuTtend. Takke yuyuTenb BIIPAaBE YBEJIMYUTh WIM YMEHBIIUTh YACIO YUYEOHBIX YaCOB,
orBeAA€HHBIX B IlpumepHoili pabouell mporpamme Ha 0000IlIE€HHE, MOBTOPEHHE,
CUCTEMAaTU3AlMI0 3HAaHUM oOydaroumxcs. EJIWHCTBEHHBIM, HO NPUHIMIHAIBHO
BaXXHBIM KPUTEPHUEM, SIBIIICTCA JOCTHKEHUE PE3YIbTAaTOB OOYUEHMs, YKA3aHHBIX B
HACTOSIIEH MTporpaMmme.
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[MTPUMEPHA S PABOYA S ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCHI

Hean uzyyenust yueOHOro Kypca

[IpuopuTeTHBIMU LIENIIMHU 00YUYEHUSI MaTEMATUKE B 9—6 Ki1accax sIBJISIFOTCS:

" mpoAoiiKeHUEe (HOPMHUPOBAHMSI OCHOBHBIX MAaTEMaTUYECKHUX IMOHATUN (YHUCIO,
BENMYMHA, reoMeTpuueckas (urypa), o0ecrneynuBaIUX MPEeeMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs O0yYAIOIINXCS;

" pa3BUTUE HUHTEIUICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEW O0YydaromMXcs ¢
311P, nmo3HaBaTENbHON aKTUBHOCTH, MCCIENOBATEIbCKUX YMEHHI, HHTEpeca K
U3YYEHUIO MaTEMATHKH;

* nozaseaeHue odyuarouuxcs ¢ 3[1P Ha 7OCTYNHOM JIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPY’KaIOIIETO0 MUPA;

* (popmupoBaHuEe (YHKIMOHAIBHON MaTEMaTUYECKOM TIPaMOTHOCTHU: YMEHHUS
pacno3HaBaTh MaTEMAaTUYECKHE OOBEKTHI B PEAIbHBIX JKU3HEHHBIX CUTYALMSIX,
IPUMEHATH OCBOEHHBIE YMEHHMs Ui PELIECHUS MPAKTHKO-OPUEHTUPOBAHHBIX
3a/lay, MHTEPIPETUPOBATH IOIYYEHHBbIE pe3yJbTaThl W OIEHUWBATh HX Ha
COOTBETCTBHE MPAKTHUECKON CUTyalUH.

OCHOBHBIE JIMHUM COJEp)KAaHMS Kypca MaTeMaTMKu B 5—6 Kiaccax -—
apudmeTnyeckas U reoMeTpuueckasi, KOTOpble pa3BUBAIOTCS MapalljIeNIbHO, KaXaas B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJIHA OT APYTOil, a B
TECHOM KOHTaKTE€ W B3aMMOJECHCTBUU. Takke B Kypce€ MPOUCXOIUT 3HAKOMCTBO C
AJIEMEHTaMU aJIreOphl U ONUCATENbHON CTATUCTUKH.

Nzydenue apudmernyeckoro marepuajna HauYMHACTCS CO CHUCTEMaTH3aluU U
Pa3BUTHS 3HAHUN O HAaTypPaJbHBIX YHUCIIAX, IMOJIYYEHHBIX B HadaJbHOU miKoie. Ilpu
TOM COBEpPUICHCTBOBAHUE BBIYMCIUTEIBHOM TEXHUKHM U (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUW COYETAeTCAd C Pa3BUTUEM BBIYMCIUTEIBHOW KYJIbTYpHI, B
YaCTHOCTU € OOy4YEHHEM MNPOCTEHIINM NpUEéMaM MPUKHUIKH M OLUEHKH Pe3yJIbTaTOB
BbIUKCIICHNN. 3ydeHne HaTypalbHBIX YHCeN MPOI0JDKAETCS B 6 Kilacce 3HAKOMCTBOM
C HAYaJIbHBIMU TIOHSTUSIMU TEOPUHU JEITUMOCTH.

Jpyroii KpymnHbIil O0JI0OK B coAep>KaHuU apu(pMETUYECKON JTUHUHU — 3TO JAPOOH.
Hauano n3y4ennsi 0ObIKHOBEHHBIX M JCCATUYHBIX IPOOEH OTHECEHO K 5 Kiaccy. 1o
NEepBBIA 3Tall B OCBOGHUHU Jpo0e€il, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU
uaesiMi, TMOHATUAMU TeMmbl. [Ipu 3TOM paccMoTpeHue OOBIKHOBEHHBIX JpoOeil B
MOJIHOM 00BEME MPEAIIECTBYET U3YUEHHUIO NECATUYHBIX APOOeii, 4To 1enecoo0pa3Ho
C TOYKH 3PEHHUS JIOTUKHA H3JI0KEHHUSI YHMCIOBOM JIMHHUM, KOTJAa IpaBwia JEUCTBUU C
JACCATUUHBIMH APOOSIMHM MOXXHO OOOCHOBaTh YK€ W3BECTHBIMH aJTOPUTMAMU
BBINIOJIHEHUS JEUCTBUNA C OOBIKHOBEHHBIMU APOOSMU. 3HAKOMCTBO C JECATUUYHBIMU
IpOOSIMUA PAaCUIUPUT BO3MOXHOCTH AJII NOHMMaHUsl OOYYaroMMHUCS TPUKIATHOTO
OPUMEHEHUSI HOBOW 3alMCH MPU U3YYEHUH APYTUX MPEJAMETOB U MPU MPAKTUYECKOM
ucronb3oBaHuu. K 6 kiaccy OTHECEH BTOpOM JTam B M3Y4YEHUU JpoOei, Tjie
IIPOMCXOJIUT COBEPIICHCTBOBAHME HABBIKOB CpPaBHEHHUs U IMpeoOpa3oBaHUs JIpoOeH,
OCBOEHHNE HOBBIX BBIYMCIUTEIBHBIX aJITOPUTMOB, OTTAYNBAHUE TEXHUKH BBIYUCIIEHUN,
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B TOM 4YMCJI€ 3HAUEHUN BBIPAKEHUI, COEpKAUX U OOBIKHOBEHHBIE, U JECSITHUUHBIC
ApoOH, YCTAaHOBJICHUE CBA3EH MEXy HUMH, PACCMOTPEHUE NMPUEMOB PELIECHUS 3a]1a4
Ha ipobu. B Hauane 6 kinacca poOUCXOAUT 3HAKOMCTBO C MIOHATUEM IPOLIEHTA.

OcoOEHHOCTHIO U3YUEHUS MOJTOKUTEIBbHBIX U OTPUIATEIBHBIX YUCEI SIBISETCS
TO, YTO OHHU TaKXe€ MOTYT pacCMaTpUBaThCs B HECKOJIBKO 3TarnoB. B 6 kiacce B Hauase
n3ydeHus TeMbl «Il10J0KUTENBHBIE U OTPULIATENIBHBIE YUCIIA» BBIAEIAETCS MOATEMA
«llenble 4yncma», B paMKax KOTOPOM 3HAKOMCTBO C OTPULATEIBHBIMA YHUCIAMHU U
JNEUCTBUAMM C TOJOKHUTEIBHBIMU M OTPULATEIBHBIMM YHCIAMU IPOMCXOAMUT Ha
OCHOBE COJEP’KATEIBHOTO IIOAXOAA. OTO II03BOJSIET Ha JOCTYIIHOM YpPOBHE
[IO3HAKOMHUTH YYAIIUXCS IPAKTUYECKH CO BCEMU OCHOBHBIMU ITOHATUSMHU TEMBI, B TOM
qyclie M C MpaBWIaMU 3HAKOB IIPH BBIIOJIHEHUU apu(METUYECKUX JEHCTBUIL.
N3ydyeHue palyioHaldbHBIX YUCEJ HAa 3TOM HE 3aKOHYMTCA, a OyJeT MPOJOJIKEHO B
Kypce anreOpsl 7 Kjlacca, YTO CTaHET CJIETYIOUIUM MPOXOJA0M BCEX MPUHIUITHAIBHBIX
BOIIPOCOB, TEM CaMbIM PA3AEIICHUE TPYAHOCTEN 00JIer4yaeT BOCOPUITHE MaTepHraa, a
pacnpeesieHue BO BpeMEHU CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipn 0OyuyeHUM penieHuI0 TEKCTOBBIX 3aJady B 5—6 Kjaccax HCHOJIBb3YIOTCS
apupMeTnyecKkrue NpuéMbl pereHus. TeKCTOBbIE 3a/1auM, peliaeMble Mpu OTPabOTKE
BBIYMCIIMTEIIBHBIX HAaBBIKOB B 5—O6 Kiaccax, paCCMaTpUBAKOTCA 3a1a4d CJICTYIOIINX
BUJOB: 33Jayd Ha JBWJKEHUE, HAa 4YacTH, Ha TNOKYNKH, Ha padoTy U
IPOU3BOJUTEIIBHOCTh, Ha MPOLEHTHI, Ha OTHOLIEHHA WU mponopuuu. Kpome Toro,
oOyJaromuecs: 3HaKOMATCS ¢ NpuéMaMu pelieHus 3ajad mepeOopoM BO3MOMKHBIX
BapHAHTOB, yyaTcs paboTaTh ¢ MHPOpMAaIMEl, IpeIcTaBIeHHON B (hopMe TabIuL WK
auarpamm.

B Ilpumepnoit pabGoueit mporpamMme MpeaycMOTpeHO (QopMHUpoBaHUE
MPOIEIEBTUUECKUX ANIreOpanyecKux MpeAcTaBlIeHU. bykBa kak CHMBOJI HEKOTOPOTO
Yucjaa B 3aBUCHMOCTH OT MATEMaTHYECKOTO KOHTEKCTa BBOJUTCS TMOCTENEHHO.
bykBeHHass CUMBOJIMKA HIMPOKO HCIIOJIb3YETCSl MPEXKJE BCEro JUIsl 3amucHu OOLIMX
YTBEPXKACHUA W NOpeNoXkeHui, (opMya, B UYaCTHOCTH Ui  BBIYMCICHUS
r€OMETPUYECKHUX BEJIMYHH, B KAUECTBE «3aMECTUTENSD YUCIIA.

B kypce «Marematuku» 5—6 KJIaccoB MpEICTAaBICHA HArJsIHAs T€OMETpHUS,
HampaBjieHHass Ha  pa3BUTUE OOpPAa3HOrO0  MBIIUIEHHS, MPOCTPAHCTBEHHOTO
BOOOpaKeHUs!, U300pa3UTENbHBIX YMEHUNH. DTO BayKHBIN 3Tal B U3yYEeHUH F€OMETPUH,
KOTOPBIM OCYIIECTBISIETCS HA HArISAHO-IIPAKTUYECKOM YPOBHE, ONMUPAETCA Ha
HarIsiAHO-00pa3Hoe  MbllIeHHe oOydvaromwuxcs. bosblias pojb  OTBOJIUTCS
NPAaKTUYECKOM  JESATEIBbHOCTH,  ONBITY,  JKCIEPUMEHTY,  MOJIEIUPOBAHUIO.
OOyuaromyecs 3HAKOMSTCS C TE€OMETPUYECKMMHM (UrypaMH Ha IUIOCKOCTH U B
OPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOHPUTYypalUsiMu, ydyaTcsi M300pakaTh MX Ha
HEJIMHOBAaHHOW M KJIeTYaTOW Oymare, paccMaTpHUBAIOT MX MpOCTeiire cBoicTBa. B
npolecce U3yuyeHus HArasiAHOW TeOMETPUM 3HAHUS, MOJyYEHHbIE 00yUYaloIUMHCS B
Ha4yaJbHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACIIUPSIOTCS.
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MecTo yue0HOr0 Kypca B y4eOHOM ILJIaHe

CornacHo yudeOHOMY IUIaHy B 5—6 Kiaccax H3Yy4yaeTcsi MHTErPUPOBAHHBIN
npeaMeT «MaTtemaThkay, KOTOPBIA BKIIOYaeT apu(METHYeCKHH Marepual |
HaTJISAHY0 TEOMETPHIO, a TAKKE MPOTIEACBTUUECKIE CBEICHUS U3 aITreOphl, JIEMEHTBI
JIOTUKY Y Haydajaa OMUCaTebHOW CTATUCTHKH.

Y4eOHbIN MJ1aH HA U3yYeHUE MaTeMaTHKU B 5—6 Kjlaccax OTBOJWT HE MEHee 5
y4eOHBIX YacOB B HENEIO B TCUCHUE KAXKIIOTO roaa oOydeHus, Bcero He menee 340
y4EOHBIX YaCOB.

Conep:xkanue yue0HOro Kypca (1o rogam o0y4eHus )

5 KJIACC

Hamypansnvie uucna u nynp

Hartypansnoe uwmcno. Psg nHatypansHbix umcen. Ywucmo 0. M3o0paxenue
HaTypaJbHBIX YHCEN TOYKAMH Ha KOOPJMHATHOU (YMCIIOBO) MPSIMOiA.

[lo3unmonHass cucrema CUMCIeHMS. Pumckaa Hymepayus Kak npumep
HeNno3UYUOHHOU cucmembl cuucienus®. JlecaTnunas CUCTeMa CUHCIICHHS.

CpaBHeHUE HaATypaldbHBIX YHCEJ, CPABHCHHE HATYyPAJIbHBIX UYHUCEN C HYJIEM.
Crnioco6sl cpaBHeHMsI. OKpyTIIEHHE HATYPaTbHBIX YHCEIL.

CnoxeHue HaTypaJbHBIX YUCEJ; CBOMCTBO HYJISI MPU CIO0KEHUU. BbrumtaHue
KaK JIeicTBHE, 0OpaTHOE CIIOKEHHIO. YMHOXKEHHE HATypajbHBIX YHCEI; CBOMCTBa
HYJIS U €IMHULIBI IPU YMHOXEHUH. Jenenne kak jeiicTBue, 00paTHOE YMHOXKEHHUIO.
KomrionenTsl  geuicTBui, CBA3b  MexAQy HuUMHU. IIpoBepka  pesynbrara
apudmMeTHIecKoro JercTBusA. IlepeMecTuTenpbHOE M COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CIIO)KEHUSI W YMHOXEHUS, pacnpeoenumensbHoe COUCmE80 (3aKOH)
VMHONCEHUS.

Hcnonb3oBanue OykB Jjisi 0003HAYEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3aluCcH
CBOMCTB apU(pMETUYECKUX ACHUCTBUH.

Jenumenu u xpamuvle uucna, pa3nokKEeHHE Ha MHOXuTenu. IIpocteie u
cocTaBHbIe uucha. [lpusnaxu oenumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0CTaTkoM.

Crenenb ¢ HaTypaJbHBIM TOKa3aTeleM. 3aluCh 4YUCIa B BHJE CYMMBbI
pPa3psAIHBIX CIAraeMbiX.

HucnoBoe BblpakeHUE. BbIUKCIIEHWE 3HAYEHUWA YHUCIOBBIX BBIPAKECHUI;
MOPSAIOK  BBINOJHEHHS  JAeucTBUM.  Mcmosib30BaHME  TIpU BBIYMCIICHUSX
MEPEMECTUTENBHOTO U COYETATENHHOIO CBOMCTB (3aKOHOB) CJIOKEHUSI 1 YMHOMXEHUSI,
PAcnpeoenumenbHo20 C8OUCMBA YMHONCEHUSL.

Jpoou

[IpeacraBnerne o JOpoOM Kak crmocoOe 3aliCH  YacTH — BEJIMYHHBL
OO6bikHOBeHHBIE ApoOH. [IpaBuibHbIE U HeMpaBUIbHBIE TpoOu. CMeranHast Apoob;

1 3nech 1 nanee KypcHBOM 0003HAYEHBI TEMbI, U3yU€HHE KOTOPhIX IPOBOIMTCS B 03HAKOMMTEILHOM MiaHe. Ilexaror
CaMOCTOSATENIFHO OTIpeieNsieT 00beM H3y4aeMOoro MaTepraa.
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Ipe/ICTaBlIeHUe CMEIIAaHHOM ApoOU B BUJE HEMPABWILHOW JPOOH U BbIACIICHUE LIETON
YacTH YHUCla U3 HeMmpaBWIbHOU apobu. M3o0paxkeHue apobeit ToukaMu Ha YMCIOBOU
npsimoil. OcHoBHOE cBOMCTBO npobdu. Cokpawenue opobeii. Ilpusedenue opobu K
Hosomy 3Hamenamento. CpaBHEHUE APOOEH.

CrnoxxeHHe W BbIUMTaHUE ApoOEi. YMHOXKEHHE U JIeJieHue IpoOeid; B3auMHO-
oOpaTHsble IpoOu. Haxodxcoenue yacmu yeno2o u yeno2o no e2o Yacmu.

Hecarnunas 3anuchk Jpodeit. [IpencraBneHue AeCATHYHON JOpoOM B BHUIC
00bIKHOBEHHOMU. M300pakeHne NecITUYHBIX APoO0ei TOYKaMH Ha YHCJIOBOM MPSIMOM.
CpaBHeHHE JECATUYHBIX APOOEH.

Apudmernueckue JEHCTBUA C  JECATUYHBIMH  ApoOsiMu.  OxpyeneHue
oecsamuyHblx Opooell.

PenieHue TeKCTOBBIX 3a/1a4

Pemenne TeKCTOBBIX 3a/1a4 apuMETHUECKUM CIIOCO00OM. Peutenue no2uieckux
3a0au. Pewienue 3a0au nepebopom ecex 803M0OHCHbIX 8apuarmos. Vicriob3oBaHue npu
pEIIeHUH 3a7a4 TaOJIHI] U CXEM.

Pemenue 3amau, cojepiKamdx 3aBUCHUMOCTU, CBSI3bIBAIOIINE BEIUYMHBI:
CKOPOCTb, BPeMs, PaCCTOSIHHE; 11eHa, KOJUIECTBO, CTOMMOCTh. ETMHUIIBI H3MEPECHMUS:
Macchl, 00bEMa, IEHBI; PACCTOSHUS, BpEMEHH, CKOPOCTH. CBSA3b MEXIY €IUHUIIAMU
M3MEPCHUSI KaXKT0W BETUIMHBI.

Pemenne ocHOBHBIX 3a71a4 Ha APOOH.

[IpencraBienne JaHHBIX B BUJIE TAOJUII, CTOJIOYATHIX JHArPaMM.

Harasignas reomerpust

Harnsinaeie npencraBineHus o Gurypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K,
JIy4, YroJj, JIOMaHasi, MHOTOYTOJIbHUK, OKPYXXHOCTb, Kpyr. YToi. IIpsmon, ocTpslii,
TYTOU U pa3BEPHYTHIC YTIIbI.

JlnuHa oTpe3ka, METPUUECKHE EAWHMIBI JJIMHBL. J[IMHA JTOMAHOW, NEPUMETP
MHOTOYTOJIbHUKA. VI3MepeHne U MoCTpoeHUe yTioB C MOMOIILIO0 TPAHCTIOPTHUPA.

Harmsimaple mpencrtaBiaeHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJIBHHK;
PsIMOYTOJILHUK, KBAJIPaT; TPEYTOJIBHUK, O pageHcmee huzyp.

N3o00paxkenne ¢uryp, B TOM 4YHCiIe€ Ha Kieryatoi Oymare. [locmpoenue
KoHghueypayuil u3z yacmet npsamotl, OKPYICHOCMU HA HEeIUHOBAHHOU U KIemudamoll
bymace. Vicnonb30BaHUe CBOMCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[lnomans mnpPSAMOYTOIBPHUKA W  MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM uuclie (GUryp, M300pakEHHBIX HAa KIeT4yaTol Oymare.
Enuauier usmepeHus mionaim.

Haensonvle npedcmaenenusi 0 npocmpaHcmeeHnvix ueypax. npsamoy20ibHblll
napannenenuneo, Kyo, MHo2oepanHuxu. M3oopasicenue npocmeuuiux MHO202PaAHHUKOB.
Pazeépmrku xyba u napannenenuneoa. Cozoanue mooeneii MHOCOZPAHHUKOS (U3
bymazu, nposooKU, NAACMUTUHA U OD.).

O6vém npsamoy20bHo20 napaiienenuneod, Kyoa. EOunuyvl usmepenus oovéma.

6 KJIACC

Hamypanonvle yucna
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Apudmernueckre AEUCTBUS C MHOTO3HAYHBIMU HATypajJbHBIMU YHCIIAMHU.
YuciioBble BRIpaKEHUsI, IOPSIOK JEHCTBUM, UCTIOIb30BaHUE CKOOOK. Vcnonb30BaHue
OpU BBIYUCIICHUSX MEPEMECTUTEIBHOTO W COYETATEIHLHOTO CBOWMCTB CIOXKECHHS U
YMHOXKEHUSI,  pacnpeodeiumenbHo2o  ceotcmea  ymHoxcenus.  OKpyrieHHe
HATypaJbHBIX YHCEIL.

Jlenutenu W KpaTHBIE YHCIA;, HAUOOAbWUL 0OWUll Oelumenb U HAuMeHbulee
obwee kpamuoe. [lenumocmos cymmul u npoussedeHus. Jlenenne ¢ OCTaTKOM.

Jlpoou

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO JpOOH, COKpalieHHue IpoOei.
CpaBHeHMe U ynopsijourMBaHue apoOei. Pemienue 3agady Ha HaXOXJACHHE YaCTU OT
LEeJI0Or0 M IeJIoro Mo ero 4acTu. J[poOHoe 4YHCIO Kak pe3ysbTaT JeJICHHUS.
[Ipencrapienue necATUYHON NpoOM B BUIE OOBIKHOBEHHOW IPOOW M BO3MOKHOCTH
MpeCTaBICHUs] OOBIKHOBEHHOU NpOoOM B BHUJE JecSITUUHOU. JlecsTuunbie apolu u
MeTpuueckas cucteMa mep. ApudmeTudeckue NEUCTBUS U YUCIIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSMHU.

OtHomieHue. JlenmeHue B JaHHOM OTHOIIEHMH. Macwima6, TPOTOPIHS.
[IpumeHeHre nponopurii Ipu pEUICHNHN 3a]1a4.

[Tonarue npoueHTa. BeruuciaeHne npoueHTa OT BEIUYUHBI U BEJIUYUHBI 1O €€
POLIEHTY. BbIpakeHrne MNpOLEHTOB JECATUYHBIMH JIpoOsmu. PerieHue 3amad Ha
IPOLIEHTHI. BeIpakeHNE OTHOILLICHHS BEIMYUH B MPOLIEHTAX.

Ilonoscumenvuvie u ompuyamenbHovle HUCIA

[TonoxuTenbHble W OTpUlAaTeNbHbIE Yucna. Llensie yucma. Mooyne uucna,
eeomempudeckas uHmepnpemayus Mooy uucia. W3oOpakeHue dYucen Ha
KOOPJIMHATHOM NPSIMOU. Hucnosvle npomericymru.

CpaBHenue uucen. ApudMeTnueckue JAEHUCTBUS C TOJIOKUTEIBHBIMU U
OTpHUIIATEILHBIMU YUCIIaAMHU.

[IpsiMoyroJibHasi cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHAaThl TOUKH Ha
IJIOCKOCTH, abcuucca u opauHara. [loctpoeHne Touek u (GuUryp Ha KOOpJIAWHATHON
TJIOCKOCTH.

Bykeennuie evipasricenus

[Ipumenenue OyKB AJid 3alIMUCH MAaTEMATUYECKUX BBIPAXKECHUHN U MPEIJIOKEHUH.
CBoiicTBa apu(pMeTUUYECKUX JEHUCTBUN. bDykeeHnHvie GvlpajxceHus U UUCIO08ble
noocmaroeku. byKBEHHBIC PaBEHCTBA, HAXOXJECHHWE HEU3BECTHOTO KOMITOHEHTA.
®opmynbl; GopMyIbl IEpUMeETpa W TUIOMAAN MPSIMOYTOJIBHUKA, KBajpaTra, 00véma
napannenenuneda u Kyoa.

Pewienue mexcmoawix 3adau

Perienrie TeKCTOBBIX 3a/1au apuPMETUUECKUM CIOCOOOM. Pewenue noeuveckux
3a0auy. Pewenue 3a0au nepebopom 6cex 603MONCHLIX 8APUAHMOS.

Pemienne 3amau, cojaepiKalluX 3aBUCUMOCTH, CBS3BIBAIOIIMX BEIUYHUHBI:
CKOPOCTb, BPEMsI, pPaCCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOMMOCTD; TTPOU3BOIUTEIBHOCT,
BpeMsi, 00bEM palboThl. EnuHUIBI M3MEpeHHs: MacChl, CTOUMOCTH; PACCTOSHUS,
BpEMEHH, CKOPOCTH. CBSI3b MEXKIY €IUHUIIAMU U3MEPEHUS KaXKA0W BETUUUHBI.

Peuienue 3amay, CBA3aHHBIX C OTHOIIEHUEM, MPONOPIMOHATLHOCTHIO BEJIUYKH,
MPOIICHTAMH; PEIIEHNE OCHOBHBIX 3a71a4 Ha IPOOH U TIPOIIEHTHI.
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Oyenka U  Npukuoka,  OKpyeleHue  pe3yabmamad.

Cocmasnenue 6YKEEHHbIX 8bIPANCEHUL NO YCI08UIO 3A0AUU.

[IpencraBnenne MaHHBIX C TOMOINBI0 Tabmmi W awarpamm. Cronbuatsie
JMarpaMMbl: YT€HUE U MOCTpOeHHE. YTeHHEe KPyTroBbIX IUarpamm.

Haznaonaa zeomempus

Harmsinaeie npeacraBiaeHus o purypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K,
Jy4, yToJ, TIoMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KPYT.

Bzaumnoe pacnonoscenue 08yx npsamvlx Ha n10CKOCMU, Napaiieibhsle npsamoie,
nepneHouKyiapusie npsamvle. VIaMepeHue pacCTOSHUN: MEXIy IBYMs TOYKAMH, OT
TOYKH JI0 TIPSIMOM; ITTMHA MapIIpyTa Ha KBAAPAaTHOM CETKE.

W3mepeHre W TMOCTPOCHHE YIIOB C TOMOIIBI0 TpaHCHOPTUpa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIH, PSIMOYTOJIbHBIH, TYHOYTOJbHBIH;
paBHOOEPEHHBIH, PAaBHOCTOPOHHUM. YeTbIpEXYTrOJIbHUK, IIPUMEPBHI
YeTBIPEXYTONBHUKOB. [IpsSAMOYyTONBHUK, KBaapaT: MCIOJB30BaHUE CBOWCTB CTOPOH,
YTII0B, AaroHanei. M3obpasicenue ceomempuueckux uayp Ha HeTUHOBAHHOU Oymace
C UCNONB308AHUEM YUPKYIA, TUHEUKU, YeoabHuKa, mpancnopmupa. Iloctpoenus Ha
KJIeT4YaTou Oymare.

[TepumeTp MHOTOYTORHUKA. [ToHATHE TUTONIAMN DUTYPHI; CTUHUTIEI H3MEPCHUS
wiomaau. [pubnuxénnoe namMepenue miomaad Guryp, B TOM 4ucie Ha KBaJApaTHON
ceTtke. [IpubnusicénHoe usmepeHue OUHbL OKPYHCHOCIU, NI0WA0U Kpyed.

Cummempus: YyeHmpaivHas, ocesas u 3epkanvHas cummempuu. Ilocmpoenue
CUMMEMPUYHBIX Pu2yp.

Haenaonvie npedcmasnenus o npocmpancmeeHuvix guaypax: napaiieienuneo,
KyO, npusma, nupamuod, KOHYC, UYUumuHop, wap u cgepa. Hzobpascenue
npocmpancmeennvix @ueyp. llpumepsvl pazeépmox MHO202PAHHUKOS, YUNUHOPA U
konyca. CozdaHue mooenel NpoCMpPAHCMBEeHHbIX ¢hueyp (U3 Oymacu, npoeoaoKU,
nAACMUIUHA U Op.).

Ilonamue o06véma, eounuyvl uzmeperus o06véma. OOBLEM NPAMOY20TbHO2O
napannenenuneoa, Kyoa.
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I[TPUMEPHA PABOYA ITPOTPAMMA YUEBHOI'O KYPCA «AJITEBPA». 7—
9 KJIIACCBI

Hean uzyyenust yueOHOro Kypca

AnreOpa SIBISIETCSI OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIIKOJBI: OHA
obecrieuynMBaeT M3y4eHUE JPYyTUX JUCIUIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK U
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO I MTPOJOHKEHHSI 00pa30BaHUs U
B MOBCEIHEBHOW >XM3HU. Pa3Buthe y 0O0y4arolMXCsi Hay4HbIX HPEICTABICHHUNA O
MIPOUCXOKICHUN
U CYIIHOCTH airedpanyueckux aOCTpakUui, Croco0e OTpaKeHUs MaTeMaTH4eCKOU
HAyKOM SIBIIGHUUA M TIPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIM MaTEeMaTUYECKOIrO
MOJICJTMPOBAHUSI B HAYYHOM TO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHPOBO33PEHHUS U KAueCTB MBIIUICHUS, HEOOXOIUMBIX ISl aJlanTalid B
coBpeMeHHOM IdpoBoM oOrmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM 00pazoM
o0OecrieunBaeT  pa3BUTHE  YMEHHS  HaOJIOgaTh,  CpPaBHMBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JEHUCTBUSL W BBIBOJbI, (hOPMYJIHUPOBATH
yTBepkaeHus. OCBOEHHE Kypca ajireOpbl O00ECHneYrMBaeT pPa3BUTUE JIOTHYECKOTO
MBIIIUICHUSI OOyYalolUXCA: OHU HCMHOJB3YIOT JICAYKTUBHBIE M HWHIYKTUBHBIC
paccyxaeHus, O00O0OIIeHHEe U KOHKpPETH3aluio, aOCTparupoBaHUE W aHAJIOTHIO.
OOyuenue ainreOpe mpenanojaracT 3HAYUTEIbHBIH OOBEM  CaMOCTOATEIIHHOU
NEeSATEAbHOCTH  OOyYarouuxcsi, IMO3TOMY CaMOCTOSITEBHOE  pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISETCS peaju3alueil JeATeTbHOCTHOTO IMPUHIIUIA
oOyJeHUS.

B cTpykType mporpamMmbl yueOHOro Kypca «AJredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJEpXkKaTelbHO-MeToANYEecKue JuHUM: «Yucna u
BBIYUCIICHUSD?; « ANIreOpandecKre BhIpaXKEHUs; « Y paBHEHUSI U HEPABECHCTBAY;
«Dynkum». Kaxaas u3 3TUX CONEpPKATENBHO-METOAUUYECKUX JIMHAN PAa3BUBACTCS HA
NPOTSHKEHUU TPEX JIeT M3YYCHHS Kypca, €CTECTBEHHBIM OOpa3oM TMEeperuieTasich U
B3aMMOJICUCTBYS C APYTMMH €ro JMHUAMH. B xo/1e u3ydeHus: Kypca oOyqaronmmcs
NPUXOJUTCS JIOTUYECKU pacCyk JaTh, HCHOJIb30BATh TEOPETUKO-MHOXKECTBEHHBII
S3BIK. B CBSI3M C 3THM 11€1€CO00pa3HO BKIIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIC PA3/Ieiibl MATEMAaTHYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJAQJACHUIO  OOYyYarONUMHUCA  OCHOB  YHHBEPCAIBHOTO
MaTeMaTH4YECKOro si3bIka. TakuM 00pa3oM, MOKHO YTBEPKIATh, YTO COJAEPKATEIBHOM
U CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AjreOpa» SBISIETCS €ro MHTEIPUPOBAHHBIN
Xapakrep.

Conepxxanue JnuHuUM «Yucaa W BBIUMUCICHUS» CIYXKUT OCHOBOM ISt
JMajdbHEUIero M3y4eHUs MaTeMaTHUKH, CIHOCOOCTBYET PAa3BUTHIO y OOyYaroIMXcs
JIOTUYECKOTO MBIIUICHUS, ()OPMUPOBAHUIO YMEHHS TOJIb30BAaThCS AJITOPUTMaMH, a
TaK)K€ TPUOOPETCHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIMMBIX JJISi TTOBCEIHEBHOU
KU3HU. Pa3BUTHE MOHATHS O YUCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PallMOHAIbHBIMU U
WUPpAIMOHATFHBIMU YUCTaMH, (DOPMUPOBAHUEM MPEACTABICHUN O JNEHCTBUTEITHLHOM
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qriciie. 3aBepIleHrne OCBOSHUS YUCIOBOM JIMHUNA OTHECEHO K CTapIIeMy 3BEHY OOIIero
o0Opa3oBaHwMsI.

Copeprkanue IByX alre0pandecKux JIMHAN — « AITeOpandecKue BRIPKESHUS» U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYeT (OPMHPOBAHHIO y OOYyYArOMIUXCS
MaTEeMaTHYECKOTO anmnapara, HEOOXOAMMOTO [UIsl pelIeHHs 3a7ad MaTeMaTHKH,
CMEXHBIX TPEAMETOB M TPAKTHKO-OPUEHTUPOBAHHBIX 3a1ady. B OCHOBHOW IMIKOIIE
y4eOHBIH MaTepuall TPYNIUPYETCsS BOKPYT PaIllMOHAIBHBIX BBIpOKEHUH. AnreOpa
JEMOHCTPHUPYET 3HAYCHNE MaTEeMAaTUKH KaK sI3bIKa JUISI TIOCTPOSHUST MaTEMaTHIECKIX
MOJIEJICH, OMUCAaHMsI TPOIECCOB W SBJICHUN peasbHOTO Mupa. B 3amaum oOyueHus
anrebpe BXONAT TakkKe [albHEHINEEe pPAa3BUTHE AITOPUTMHUYECKOTO MBIIUICHUS,
HEOOXOJMMOI0, B YaCTHOCTH, JUUIsI OCBOEHHUS Kypca WH(GOPMATUKU, U OBJAJICHUE
HaBbIKaMU JIETYKTHUBHBIX paccykaeHuil. [I[peodpa3oBanrne CHUMBOIBHBIX (HOPM BHOCHUT
CBOM creuu(puyecKuil BKIJIAJ B pa3BUTUE BOOOpPaKEHMs, CIOCOOHOCTEH K
MaTEeMaTHYeCKOMY TBOPUECTBY.

Conepxxanue (QyHKUMOHAIBHO-TPAQUUECKON JIMHUU HAleJIEHO Ha IMOJIy4eHUe
IIKOJIbHUKAMU 3HaHUWA O (YHKIMSIX KaK BaKHEUIEH MaTeMaTHUYeCKOW MOJAENU s
OMHCAaHUsl M HCCIEOBAaHUS Pa3HO-OOpa3HBIX IMPOLIECCOB U SIBJICHUH B NpPUPOJE U
oOmecTtBe. M3ydyeHne 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCA
YMEHUS KCIIOJIb30BaTh PA3IMYHbIC BHIPA3UTEIBHBIC CPENICTBA SI3bIKA MATEMATHUKUA —
CIIOBECHBIE, CHUMBOJINYECKHE, TpaduyecKkue, BHOCUT BKJIaJg B (HOpMHUpPOBaHHE
MPEICTAaBICHUA O POJIM MAaTEMATUKH B PA3BUTHU [IUBUIIN3AIUU U KYJIbTYPHI.

MecTo y4e0HOro Kypca B yueOHOM IIaHe

CormacHo yueOHOMy TutaHy B /-9 KiaccaXx wH3ydaeTcs YYeOHBIH Kypc
«Anrebpa», KOTOpPBI BKIIOYAET CIEAYIONINE OCHOBHBIC PA3JENbl COICPKAHUS:
«Yucma W BeIUHCIEHUS», «ANTeOpandeckue BBIpAKEHUS», «YpaBHEHUS U
HepaBeHCTBaY, «DyHKINMY.

VYueOHbIN MJIaH HAa W3yYeHHE anreOpbl B 7-9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0 B TEUEHHUE KAXKIOTO roja oOydeHUs, BCEro 3a TpH roja
oOyuenus — He MeHee 306 yueOHBIX 4acoB.

Conep:xkanue yueOHOro Kypca (1mo rogam o0y4eHus)

7 KIIACC

Yucna u éviuucnenusn

PanuonajbHbBIE YHCIa

Jpo6u OOBIKHOBEHHBIE M JIECSATHYHBIE, NEPEX0A OT OAHOW (OpMBbI 3amUCH
npobert k gpyroil. [loHsTHe panMOHAIBPHOTO YHCIA, 3alKCh, CpPaBHEHHE,
YOOPSAOYMBAHUE  PAIMOHATBHBIX  4Yuceld.  ApupMeTHUecKHe  JEHCTBUS ¢
palMOHAIBHBIMU YMCIaMU. Pernienue 3amay U3 peajabHOM MPaKTUKU HAa 4YacTH, Ha
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poowu.

CreneHb ¢ HaTypaJlbHBIM IOKa3aTelieM: OIpe/elieHne, MpeoOpa3oBaHue
BBIPKEHUI Ha OCHOBE OTPECNICHNUs, 3aITUCh OOJIBIINX YUCEIL.

[IpotieHThl, 3aMKuch TPOLIEHTOB B BUJE ApOOU U IpoOU B BUJIE MPOILIEHTOB. Tpu
OCHOBHBIE 33]1a4¥ Ha MPOLEHTHI, PEIICHHUE 337a4 U3 PEaIbHON MTPAKTHKHU.

[IpumMeHeHne  TNPU3HAKOB  JEIUMMOCTH, DPA3JIOKEHHE HAa  MHOXUTEIU
HaTypaJbHBIX YNCEIL.

PeanpHple  3aBUCHMMOCTM, B TOM  4YHMcie TmpsMas W oOpaTHas
IPOMOPIIMOHAIEHOCTH.

Anzebpauueckue evipasicenus

[lepemeHHBIE, YUCIIOBOE 3HAYEHHUE BBIPAKECHUA C IEPEMEHHOM. JlomycTrmble
3Ha4YEeHUs MEepeMEHHBIX. [IpencraBieHne 3aBUCMMOCTA MEXKIY BEJIMYWHAMH B BHUJEC
(dopmybl. Beraucnenus no popmysiam.

[TpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHU, TOKIECTBEHHO PABHBIE BbIPAXKEHMUS,
npaBuiia mpeoOpa3oBaHUsl CyMM U NIPOU3BEIEHUI, MpaBHJIa PACKPBITUS CKOOOK U
IpUBEJICHUS TOJOOHBIX ClIaraeéMblX.

CBolicTBa CTENEHN C HATyPAJIBbHBIM [10KA3aTEIIEM.

OpHounensl 1 MHOrowieHsl. CteneHp MHoOrouwieHa. CiiokKeHHE, BBIYMTAHHE,
YMHOXXEHHUE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHMA: KBAaIpaT CYMMBI U
KBagpar pasHocTu. DopMmysa pa3HOCTH KBaapaToB. Pa3ilokeHHE MHOIOYJIECHOB Ha
MHOXHUTEIHN.

Ypaeunenua

VYpaBHeHHE, KOpEHb YypaBHEHHUs, IpaBWiIa MpeoOpa3oBaHUs ypaBHEHUS,
PABHOCWJIBHOCTb YPAaBHEHUMU.

JIuHeliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEN JMHEWHOIO
YpPaBHEHMS, PELICHUE JTUHENHBIX ypaBHEeHN. COCTaBICHHE YPABHEHUM IO YCIOBHIO
3a1aun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPaBHEHUM.

Jluneiinoe ypaenenue ¢ 08yms nepemennvimu u e2o zpagux®. Cucrema IByX
JIMHEMHBIX YypaBHEHUW C JByMs [EpPEMEHHbIMU. PemeHune cucrem ypaBHEHUU
crocoboM mojicTaHOBKU. [IpuMeps! pelieHust TEKCTOBBIX 3alad ¢ MOMOUIbIO CUCTEM
YPaBHEHUM.

Koopounamot u cpagpurku. @ynkyuu

Koopaunara To4yku Ha npsMou. UucnoBble MpoMeXyTKH. PaccTosiaue mexny
JIBYMS TOYKaMU KOOPJIUHATHOU MPSIMOM.

[IpsmoyromnpHas cuctema koopauHat, ocu OX u Oy. AGciucea u opiuHaTa TOUYKH
Ha KOOpPJIMHATHOM TutockocTu. [Ipumeps! rpadukoB, 3amanubix Gopmynamu. Utenue
rpauKoOB peasibHbIX 3aBUCUMOCTEH.

[Honsitue pynkuuu. ['paduk pynkuuu. CorictBa QyHKImii. JInnelinas QyHKius,
e€ rpaduk. I'paduk pyukmn Y = KX + b. I paguueckoe pewenue nuneiinvix ypasnenutl
U cucmem JUHEUHbIX YPABHEHU.

2351ech 1 nanee KypcuBOM 0003HAYEHbI TEMbI, M3yYEHHE KOTOPBIX MPOBOJUTCS B 03HAKOMUTEILHOM ILiaHe. Ileparor
CaMOCTOSATEINIFHO OTIPeIeNsIeT 00bEeM H3yIaeMOoro MaTepraa.
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8 KJIACC

Yucna u evluucnenusn

KBagparHeiii kopeHb u3 uucina. [lowamue 06 uppayuoHarbHOM Hucie.
Jecamuunvie npubaudcenuss uppayuoHnanvHulx yucen. CBOWCTBA apUPMETUUECKUX
KBaJIpATHBIX KOPHEW M MX MPUMEHEHHE K MPeoOpa30BaHUI0 YUCIIOBBIX BHIPAKEHHUHN U
BBIYHCIICHUSM. /[eticmeumeibHble Yucid.

CrerneHb c 1IeJIbIM MoKa3aresieM U e€ cBoiicTBa. CTaHgapTHas 3aMuCh YKCIIA.

Anzebpauueckue evipasicenus

KBaapaTHbIil TPEXWIEH; Pa3oKEHUE KBAJAPATHOIO TPEXWIEHA HA MHOKHUTEIIH.

AnreOpanyeckas ApoOb. OCHOBHOE CBOMCTBO aireOpanyeckou ApooOwu.
Cnoxxenue, BbIYMTaHME, YMHOXEHHE, JelieHHe anreOpanueckux apoOei.
PannoHanbHble BhIpaXXEHUS U UX IPEOOpPA3OBAHHKE.

Ypasnenus u nepagencmea

KBaapatHoe ypaBHeHHE, (opMysia KOpHEW KBaJIpaTHOro ypaBHEeHHUs. Teopema
Buema. Pemienne ypaBHeHUH, CBOISIIMXCS K IMHEMHBIM U KBagpaTHbIM. [Ipocreiimme
IpOOHO-pallMOHAIIBHBIE YPABHEHHS.

I'paguueckas unmepnpemayus ypagnenuii ¢ 08yMs NePeMeHHbIMU U CUCEM
JIUHEUHbIX YpaeHeHuli ¢ O08ymMsa nepemenuvimu. lIpuMepbl peleHuss CUCTEM
HEJIMHENHBIX YPaBHEHUH C IByMs IEPEMEHHBIMU.

Peliienrie TEKCTOBBIX 3a/1a4 alreOpandeckum CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOWMCTBA. HEpaBEHCTBO C OMHONW MEPEMEHHOM.
PaBHOCUIBHOCTE HepaBeHCTB. JIMHENHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

Dynkyuu

[Tonsitue pynkuuu. OOIaCTh ONpeeICHUS 1 MHOXKECTBO 3HAUCHUN (PYHKITHH.
CnocoObl 3aaHust PYHKIHIA.

I'padux pyHkuun. Yrenue cBoricTB PyHKIMU 10 €€ rpaduky. IIpumepsr
rpa@ukoB QYHKIMMA, OTPAKAIOIIUX PEATTbHBIE MPOIECCHI.

@OyHKUMY, ONUCHIBAIOIIME MPSAMYI0 M OOpaTHYIO MpPONOPLUOHAIBHBIE

3aBUCHMOCTH, MX rpaduku. Oynkuuu y = X2,y = X3,y = \/X, y =k I'paguueckoe
X

peuienue ypagHeHuu U CUCmem YpasHeHU.

9 KJIACC

Yucna u évtuucnenus

JleicTBUTEIbHBIE YHCIA

PanonanpHbBIC YUCHA, UPPAYUOHATbHBIE HUCAA, KOHeuHble U OecKOoHeuHble
oecsimuuHvle Opobu. Muoocecmso OeticmeumenvHuiX yuce, Oelcmeumenbtble Yucid
Kak beckoHeuHble Oecsamuunble Opoou. Bzaumno oono3Haunoe coomeemcmaue mexncoy
MHONCECMBOM OCUCTNBUMENbHBIX YUCET U KOOPOUHAMHOU NPAMOILL.

Cpasnenue  OelicmeumenvbHblX — uucel, apugmemuyeckue Oelcmeuss ¢
oelicmeumenbHbiMU YUCIAMU.

N3mepeHusi, mpuOJIMKEeHNsI, OLIEHKH
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PazMepbl OOBEKTOB OKpYXaroIIero MuUpa, JUIMTEIbHOCTh IPOLECCOB B
OKpY’KaroIlleM MUpE.

[TpubnmxEéHHOEe 3HaYECHUE BEIMYUHBI, TOYHOCTh MpuOImxeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3ybTaTOB BEIYUCICHUN.

Ypaenenus u nepasencmea

YpaBHeHHs ¢ OHOM NIepeMEeHHOM

JIunelinoe ypaBHEeHME. Pemenne ypaBHEHUM, CBOASAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHeHMe. PelieHne ypaBHEHWH, CBOISAIIMXCS K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepst peuienus ypasHeHuu mpemovel U 4emeepmou
cmeneHeu pa3ioHceHuem Ha MHONCUMENU.

Pemenne npoOHO-palOHAIbHBIX YPAaBHEHUH.

Perenne TeKCTOBBIX 3a/1a4 aNre0panyecKuM METOOM.

Cucrembl ypaBHeHUH

VYpaBHeHuEe C IBYMs NEpEMEHHbIMU U ero rpaduk. Pemienuwe cucrem IBYX
JMHEWHBIX YPAaBHEHUM C BYMs IIEPEMEHHBIMU. Pemienue cucreM AByX ypaBHEHH,
OIHO M3 KOTOpBIX JIMHEHHOE, a JApyroe — BTOpOW creneHu. [paduyeckas
MHTEPHPETALNS] CHCTEMbl YPAaBHEHUH C IByMs ITE€PEMEHHBIMHU.

Peliienrie TEKCTOBBIX 33/1a4 alNreOpandeckum CrocoOoM.

HepaBencTBa

YucnoBble HEPABEHCTBA U X CBOMCTBA.

Pemienne NMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBaapaTHble HepaBEeHCTBA.
I'paduueckass wHTEpHnperanus HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs
MEPEMEHHBIMHU.

Dynkyuu

KBaaparuunas dyukums, e€ rpaduk u coicta. [lapaboma, koopauHaThI
BEPIIMHBI TTapadOoJIbl, 0Ch CAMMETPHUH MapadOJIbI.

['paduku byHKIMIA: y = kx, y = kx + b, y= X
y = JE y = k;PI MX CBOMCTBA.

Yucnoewvie nocnedosamenvHocmu

Omnpenesnenue U cnoco0bl 3aJaHUA YMCJIOBBIX N10CJIeI0BATEIbHOCTEH

[loHsiTHE 4YMCIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IOCIEN0BATEIBHOCTH
peKyppeHTHOM dhopMyIoii U GopMyIIol N-TO YJIeHA.

ApupmMeTHYecKas ¥ reOMeTPUYECKAs POrPeccuu

Apudmernueckas M reomerpuueckas mnporpeccur. Popmysbsl N-TO YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrPecCuii, CyMMbI NIEPBBIX N UJICHOB.

H3o06padicenue unenog apugmemuyeckou u 2eoMempuieckol npocpeccuil
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIuHeuHblll U 5KCNOHEeHYUANbHBIL POCH.
Cnooichvie npoyenmol.
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I[TPUMEPHA PABOYA [IPOIPAMMA YUYEGHOI'O KYPCA «I'EOMETPUSI».
7-9 KITACCBI

Hean uzyyenust yueOHOro Kypca

OO61ue nenu u3yueHus: yueoHoro kypca «I'eometpus» npeacrasiens B [IOOIT
OOO. OnHu 3akiroyaroTcs, MPEeXJIe BCEro B TOM, YTO HAa YPOKax TIE€OMETPHH
oOyJarouMiicss y4uTCs MPOBOJAWUTH JIOKA3aTEIbHBIE  PACCYXKACHHS, CTPOUTH
JIOTUYECKHE YMO3aKIIOUYEHUs, JI0Ka3blBaTh HWCTUHHBIE YTBEPXKIECHHUS W CTPOUTH
KOHTPOPHUMEPBI K JIO)KHBIM, MPOBOJUTH PACCYKJEHUSA «OT MPOTUBHOIO», OTINYATh
CBOMCTBA OT MPHU3HAKOB, (OPMYJIUPOBATH OOpaTHBIE YTBEpXkAEHUA. B 00ydeHun
YMEHHUIO pacCyXJaTb COCTOMT Ba)KHOE BOCIHTATEIBHOE 3HAYCHUE W3YYCHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Bropoii nenpr0 H3y4eHHsT TEOMETPHUM SIBISIETCS HMCIOJIB30BAHUE €€ Kak
MHCTPYMEHTA IIPU PEIIECHUU KAK MAaTEMaTHYECKHUX, TaK W NPAKTUYECKUX 3azad,
BCTPEYAOLIMXCS B PEAJIBHOM )KU3HU. DTOMY COOTBETCTBYET BTOPAsl, BBIYUCIUTEIIBHAS
JUHUS B M3YYEHUM TE€OMETPUM B IIKoje. JlJIs 3TOro y4yuTenro peKOMEHIYeTCs
noaAOUpaTh 3aJayd MPAKTUYECKOTO XapakTepa g pacCMAaTPUBAEMBIX TEM, YUYHUTh
o0y4Jaroumxcsi CTpPOUTh MaTEeMATHYECKUE MOJIENN PEAbHBIX KU3HEHHBIX CUTYAIH,
MIPOBOJIUTH BBIYMCICHHS M OLEHUBATH aJICKBaTHOCTh IOJYYEHHOI'O pE3yJbTaTa.
KpaiiHe BaxXHO TONYEPKUBATH CBSI3M TE€OMETPUM C JPYTUMHU MpEeAMETaMH,
MOTUBHPOBATh HCIIOJIb30BaTh OMNPENEICHUS T€OMETPUUYECKHX (DUTYp M TOHITHIA,
JEMOHCTPUPOBATH MPUMEHEHUE NOJYYEHHBIX YMEHUN B (PU3HKE U TEXHUKE. DTHU CBA3U
Haubosee ApKo BUIHBI B TeMax «BekTops», « TpuronHomeTpuyeckue COOTHOIIEHUSD,
«Meton koopauHaT» 1 « Teopema [Tudaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHE

CornmacHo yueObHOMy TulaHy B /-9 Kiaccax wu3ydaeTcsl Y4YeOHBIM Kypc
«I"eomeTpus», KOTOPBIN BKJIIOYAET CIEAYIOIIME OCHOBHBIC Pa3feNbl COACPKaHUS:
«I"eomeTpuueckne GUTYpHI U KX CBOUCTBaY, «VI3MepeHre reOMeTPUIECKIX BETMUUHY,
a Takke «JlekapToBbI -KOOpIWHATBI Ha TJIOCKOCTH», «BekTopb», «JlBmwkeHus
miockocTi» U «IIpeobpazoBanust mog00uU.
VY4eOHbIil TUIaH MpeaycMaTpUBaeT U3ydYeHHEe reoOMEeTpUr Ha 0a30BOM YpOBHE,
UCXOs U3 HE MeHee 68 yueOHbIX 4acoB B yU€OHOM IOy, BCETO 3a TpH roja o0ydeHus
— He meHee 204 yacos.

Copepxanue yueOHOro Kypca (1o rogam o0yueHmust)

7 KIIACC

HavaneHble noHATHA reoMeTpun. Todka, nmpsMasi, OTPE30K, JIyd. YToi. Buusl
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yriaoB. BeprukaneHele U CMExXHbIE yIubl.  buccektpuca yria.  Jlomanas,
MHOT'OYToJIbHUK. [lapaienpHOCTh U NEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummempuunvie ueypol. Ocnosnvie céoticmea ocesoti cummempuu®. TIpumepsl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OcHogHble nOCMpOeHUs C NOMOWBIO YUPKYIS U TUHEUKU.

TpeyronpHuk. BeicoTa, Mmeanana, OuccekTpuca, uX cBoiicTBa. PaBHOOepeHHBIN
Y PAaBHOCTOPOHHUM TPEYTOJIbHUKU. HEepaBeHCTBO TpEyroJIbHUKA.

CBoiicTBa U MPU3HAKK PAaBHOOEIPEHHOTO TpeyroibHUKa. IIpu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa U NPU3HAKK NApaJLIENbHBIX NpsMbIX. CyMMa yIilOB TPEyrOJIbHHKA.
Breninue yriel TpeyroibHUKA.

[IpssMOyrosbHBIA ~ TPEYroapHUK. (CBOMCTBO MEIHWAHBI  NIPSIMOYTOJIBHOTO
TPEYTOJbHUKA, NPOBEAEHHON K rUInoreHyse. [Ipu3Haku paBeHCTBa NPAMOYIOJIBHBIX
TPEYTOJILHUKOB. [IpsIMOYTONIBHBIN TPEYTONBHUK € YIaoM B 30°.

HepaBeHCTBa B rT€OMETPUU: HEPABEHCINEO MPey2oibHUKA, HEPABEHCTBO O JUIMHE
JOMaHOH, TeopemMa O OonblieM yrie U OonblIed CTOPOHE TPEYTrOJIbHUKA.
IleprieH MKy ISP ¥ HAKJIOHHAS.

l'eomempuueckoe mecmo mouex. buccekrpuca yria W CEpEeIUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUYECKHE MECTA TOUEK.

OKpy»XHOCTb M KpPYT, XOpAa U IUaMETP, UX CBOMCTBA. B3auMHOE pacnoioxkeHne
OKpYKHOCTH M mpsMou. KacarenpHasg M ceKymass K OKPYKHOCTH. OKpY’KHOCTb,
BIIMCAHHAas B yroji. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yeroeipéxyronpauku. [lapamienorpamMm, ero nmpusHakd U cBoucTBa. YacTHbIe
Cilyyau TMapajuiesiorpaMMOB (TMPSAMOYTOJIBHUK, pOMO, KBajpar), WX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamerusi, €€ CBOWCTBA U TMPU3HAKU.
[IpsimoyrosibHAs Tpanenus.

Memoo yogoenus meouansl. Llenmpanvras cummempus.

Teopema Daneca u meopema o nponopyuoHatbHvix ompeskax. CpeaHue JTUHUN
TPEYrOJIbHUKA U Tpaneuuu. [{enmp macc mpey2oibHuKa.

Ilooobue mpeyeonvruxos, Koag@uyuenm nooobus. Ilpuznaku nodobus
mpeyeonibHukos. [IpuMeHeHune noao0ust Mpu pelieHuy MPaKTUIECKUX 3a71ad.

CpoiicTBa momianeld reomerpudeckux ¢uryp. DopMynbl i IJIOMIATH
TPEYroJIbHUKA, Tapajiesorpamma, pomoOa u Tpanenuu. OTHOIIEHWE TIIOMAaeH
no100HBIX GUryp.

Brruuciienue iomanen TPEeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCUHYC, TaHI€HC OCTPOTO yIJIa MPSIMOYTOJIBHOTO TPEYrOJbHUKA.

% 3nech 1 asiee KypcHBOM 0003HAYEHbI TEMbI, H3YUEHHE KOTOPBIX IPOBOJUTCS B 03HAKOMHUTEILHOM iaHe. ITegaror
CaMOCTOSATENIFHO OTIpeieNsieT 00beM H3y4aeMOoro MaTepraa.
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OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECCTBO. TPUrOHOMETpUYECKHE (DYHKIIMU YIJIOB
B 30°, 45° u 60°.

BriucaHHble U LIEHTPAJIbHBIE YTIIbI, YTOJ MEXAY KacaTeJIbHOU U XOpAoi. YTiibl
MEXKJy XOpAaMU U CEKyIIUMH. BrucaHHble M ONUCAHHBIC YETHIPEXYTOJbHUKHU.
B3anmHoe pacnonoxkeHue JByX OKpyxkHocTeil. Kacanuwe oxpyxkHocteil. OOiue
KacaTeJIbHBIE K IBYM OKPYXKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tauresc yriaos ot 0° 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEACHHUS.

Pemenne TpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CUHYCOB. Perienue
IPAaKTHYECKUX 3a7a4 C UCIIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

Ilpeobpazosanue nooobus. [looobue coomeemcmeenHvix 31eMEeHMO8.

Teopema o npouszgedeHuu ompe3Ko8 Xopo, meopemvl 0 NPOU3BEOeHUU OMPE3KO8
CeKywux, meopema o Keaopame KacamenibHou.

Bekrop, nmnumHa  (MOAyNb) — BEKTOpa,  COHANpaBJIEHHbIE  BEKTOPBHI,
MPOTUBOIOJIOKHO HAMPABJICHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OMEpaly HaJ BeKTopamH. Pa3noxkeHne BeKTopa MO JBYM
HeKoJUTMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CKajspHOE MPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE /ISl HAXO0XKICHUS JJTMH U YTJIOB.

JlexapTOBbI KOOPAWHATHI HA MJIOCKOCTH. YpasHeHus npsamou U OKPYKHOCTU B
KOOpJMHATaX, TMEpPEceueHrue OKPYKHOCTeH W TpAMBIX. MeToi KOOpAWHAT U €ro
NpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKHU. J[JInHA OKpYKHOCTH. ['pajtycHas u paguanHas
Mepa yIJia, BRIYACIIEHUE JUIMH AYyT OKpyKHOCcTel. [Inomans kpyra, cekropa, cermeHra.

Hsuoicenua naockocmu u @HympeHHue cummempuu guayp (dnemeHmaprbvie

npeocmasnenus). llapannenvuuiii nepenoc. Ilosopom.
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I[TPUMEPHA I PABOYA S ITPOI PAMMA YUEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» 7-9 KIIACCbI

Hean uzyyenust yueOHOro Kypca

B coBpemenHOM 1T POBOM MUPE BEPOSITHOCTh U CTATUCTUKA IPUOOPETAIOT BCE
OOJIBIIYI0 3HAYUMOCTb, KaK C TOYKH 3PEHHUS MPAKTUYECKUX MPHUIIOKEHUN, TaK U UX
posii B oOpa3zoBaHuu. Kaxplif 4eoBEeK MOCTOSTHHO NMPUHUMAET PEILICHUS HA OCHOBE
UMEIOIIUXCS Y HETO JaHHBIX. A 1Ji1 0OOCHOBAaHHOTO MPHUHSITHUSL PEUICHUS B YCIOBUSIX
HeJoCTaTka WM H30bITKa HWHGOpPMAIMM HEOOXOJAMMO B TOM YHCIE XOPOIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MbIlUIeHHE. FIMEHHO MmosTOMY
OCTpO BCTaja HEOOXOAUMOCTb CGHOPMUPOBATH y OOY4YalONIMXCS, B TOM YHCIIEC
obyuaromuxcst ¢ 3I[IP, dyHKIHMOHAIBHYIO TPaMOTHOCTh, BKJIIOYAIOIIYIO B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABIISIONIE YMEHHE BOCIPUHMMATh W KPUTHYECKH
aHAJIM3UPOBaTh MH(OpPMALUIO, MPEACTABICHHYIO B Pa3jM4YHbIX (OpMax, MOHUMATh
BEPOATHOCTHBIA XapakKT€p MHOTMX pPEaJbHBIX IPOLECCOB U 3aBUCHMOCTEM,
IIPOU3BOJIUTh NPOCTEUIINE BEPOSATHOCTHBIE PACUYETBI. 3HAKOMCTBO C OCHOBHBIMH
npUHIIMIaMu cOopa, aHaliM3a U MPEACTABJICHUS JIaHHBIX U3 Pa3IMYHBIX chep KU3HU
oOuiecTBa U rocy1apcTBa npuoOuaeT 00y4aromuxcsi K OOIIECTBEHHBIM UHTEPECaM.

B crpykrype mnporpamMmbl y4eOHOro Kypca «BeposiTHOCT M CTaTUCTHKa»
OCHOBHOM IIKOJIbI BBIJIEJICHBI CIEAYIOIIUE CONEPKATEIBHO-METOIUUECKUE JINHUN:
«IIpencraBneHne TaHHBIX U ONIMCATENIbHAS CTATUCTUKAY; «BEpOATHOCTEY; « DIEMEHTHI
KOMOWHATOPUKN»; «BBepeHue B Teoputo rpadony.

Conepxanue nunun «lIpencraBiieHre NaHHBIX W OMUCATEIbHASI CTATUCTUKA)
CIIY>KUT OCHOBOM JiIs1 ()OPMUPOBAHUSI HABBIKOB pa0OTHI ¢ UH(POpPMAIIUEH: OT YTCHUS U
UHTEpIpeTalud WHPOpPMAllUU, TPEACTABICHHOW B TablWIax, Ha JuUarpaMMax u
rpadukax g0 cOopa, MNPEACTABICHUS M aHajiu3a JaHHBIX C HCIIOJIb30BAHUEM
CTATUCTUYECKUX XapaKTePUCTUK CpPEHUX M pacceumBaHus. Paboras ¢ gaHHBIMH,
oOyuatoumecs: ¢ 3[IP yyaTcsi cuuThIBaTh U MHTEPIPETHPOBATH JAHHBIE, BbIJBUIATH,
apryMEHTHUPOBaTh W KPUTUKOBATh MPOCTEUINE THUIOTE3bl, PA3MBILUIATH Haj
(akTOopamu, BBI3BIBAIOIIMMU HW3MEHYMBOCTb, M OLEHUBATh WX BIUSHUE Ha
paccMaTpUBaeMbI€ BEJIMUYUHBI U ITPOLECCHI.

NHTYyUTUBHOE IIPEICTABICHUE O CIYy4YaMHOM HM3MEHYMBOCTH, HUCCIIECIOBAHUE
3aKOHOMEPHOCTEU U TEHACHLIUN CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM U1 U3YUYCHHUS
TEOpUHU BepoATHOCTEH. bosbioe 3HaueHue s oOydaromuxcst ¢ 3I1P 31eck umerot
MIPAKTUYECKHUE 3aJaHMsI, B YACTHOCTH OIBITHI C KJIACCUYECKUMHU BEPOSITHOCTHBIMU
MOJEIISIMHU.

[TonsiTue BEpOSATHOCTM BBOJAUTCS KakK Mepa MpaBAONOA00Us CIIyd4ailHOTO
coObrtust. [Ipu m3yuenun kypca oOyuatommuecs ¢ 3[IP 3HakomsATCS ¢ TpOCTEHIITUMU
METOJAMU  BBIYMCJIEHUS BEPOSATHOCTEHW B  CIYYaWHBIX JKCIIEPUMEHTAX C
PABHOBO3MOXHBIMU ~ JJIEMEHTAPHBIMU  MCXOJIaMHM, BEPOATHOCTHBIMH 3aKOHAMH,
NO3BOJISIIOIIMMU  CTaBUTh M pemaTrh Oojiee CIOXKHbIE 3amaud. B Kypc BXomsT
HayaJbHbIE TPEACTABICHUA O CIy4YalHbIX BEIMYMHAX M HUX  YHUCIOBBIX
XapaKTEPUCTUKAX.
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Taxxe B paMKax 9TOro Kypca OCYHCCTBIIACTCA 3HAKOMCTBO 06y‘laIOHlI/IXC}I C
3I1P C MHOXKCCTBaAaMH 151 OCHOBHBIMH orcpanusAMHu  Hal MHOXXCCTBaMU,
pacCMaTpuBarOTCA IIPUMCPbI IPUMCHCHHUA OJI1 PCIOCHHA 3add4, a TaKikKe
HCIIOJIB30BAHUA B AJPYIUX MATCMATHYCCKUX KypCaX U y‘Ie6HI>IX mpcamMeTax.

MecTo yueOHOr0 Kypca B y4eOHOM ILJIaHe

B 7-9 xnaccax usyuaercst kypc «BeposSTHOCT U CTAaTUCTUKa», B KOTOPBIN
BXOIAT pasnensl: «lIpeacraBieHue NaHHBIX W ONMCATENNbHAs  CTATUCTHKAY;
«BeposTHOCTBY»; «D71€MEHTh KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpagopy.

Ha n3yuenue gaHHOro kypca oTBOIUT 1 ydeOHBI Yac B HEAENIO B TEUECHHE
KaXXJI0T0 Troja o0y4denus, Bcero 102 yueOHbIX yaca.

Copepxanue yueOHOro Kypca (1o rogam o0yueHmust)

7 KIIACC

[IpencraBnenne JaHHBIX B BUJIEC TaONHI], AUArpaMm, rpadukoB. 3amoHEHHUE
Ta0JINII, YTEHUE U MMOCTPOCHUE TUarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpaduKoB peajbHBIX IpolieccoB. M3Biaeduenre nHpopMaluu U3 auarpamm u
TaOJINIL, UCTIOH30BAHNE U UHTEPIIPETAIIUS TAHHBIX.

OmnucarenpHasi CTATUCTHKA: cpeaHee apupMETHUYecKOoe, MeAuaHa, pa3max,
HanOoJIblllee W HaWMEHbIee 3HAYCHWS Ha0Opa YHCIIOBBIX JaHHBIX. [Ipumepsr
CIIy4allHOM U3MEHYMBOCTH.

Cnyuatinslii 3kcnepumenm (onvlm) u ciaydatinoe codowvimue. Beposmuocms u
yacmoma. Ponv manogeposamuuix u npakmuyecku 00CMo8ePHbIX COOLIMULL 8 NPUPOOe
u 6 obwecmee. Monema u uzpanbHas KOCMb € Meopul 6eposimHoCmert’.

I'pagh, eepwuna, peopo. Cmenenv eepwunsl. Hucio pébep u cymmapHas
cmeneHb eepuiut. Ilpeocmasnenue o ceaznocmu epagha. llenu u yuxael. [lymu @
epaghax. O6x00 epagpa (3urepos nymo). [Ipedcmasnenue 06 OpuUEHMUPOBAHHOM
epaghe. Pewernue 3a0au c nomowvio epagos.

8 KJIACC

[IpencraBiieHre JaHHBIX B BUC TAOJIHUII, AUArpamMMm, rpaduKoB.

MHOXECTBO, 3JEMEHT MHOXKECTBa, IOJMHOXXeCTBO. Omepanuu  Haf
MHOKECTBaMHU: OOBEIMHEHUE, TepeceueHue, aonoaHeHrne. CBoicTBa omeparuii Haj
MHO>KECTBAMH: MIEPEMECTUTEIBHOE, coyeTaTenabHOe, pacnpeneMTeNIbHOE,
BKIIOUeHHMS. Vcnonb3oBanue rpadMuecKoro MpeaCTaBICHUS MHOKECTB ISl OITMCAHUS
pEaNbHBIX MPOIIECCOB U SIBJICHUM, ITPY PEIICHUH 3a/1a4.

H3mepenue pacceusanus oanuvix. {ucnepcus u cmanoapmuoe OmrioOHeHUe

4 3H€CL " JaJie€ KypCUBOM 0003HaYEHBI TEMBbI, U3YUCHUC KOTOPBIX IPOBOJAUTCS B O3HAKOMUTECIILHOM IUIAHE. Heuaror
CaMOCTOATCIIbHO OIPCALCIIACT 00BeEM n3y4aceMoro mMmarepuala.
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YUCI08bIX HAOOPOB. [luazpamma pacceusanusl.

OnemeHTapHble COOBITUS  ciy4yaiiHoro ombita. Ciy4ailHble  COOBITHS.
BepositHocT coObITHiA. ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMHU.
Crnyuaitapiii BBIOOp. CBSI3b MEXTy MaJIOBEPOSTHBIMHU U MPAKTUIECCKU JJOCTOBEPHBIMH
COOBITUSIMU B TIPHPOJIC, OOIIECTBE U HAYKeE.

Hepeso. Ceoticmea 0epesbes: eOUHCMBEHHOCMb NYMU, CYWeCmMB08aHUe GUCAYEl
BEPUIUHDBL, CB53b MENHCOY YUCTIOM Gepuiun U yuciom pébep. Ilpasuno yMHOIICEHUA.
Pewenue 3a0au ¢ nomowwro epaghos.

Ilpomusononooscnvie coovimus. [uaepamma unepa. Obveounenue u
nepeceuenue  coovimuti. Hecoemecmnvie  cobvimusa.  @opmynra  crodcenus
gepossmHocmelu. Ycnoenas eeposmuocms. Ilpasuno ymmuoowcenus. Hezasucumvie
coovimus. [lpedcmasnenue sxcnepumenma 6 eude oepesa. Pewenue 3aoau Ha
HAaxodicOeHue 8eposamuHocmeli ¢ NOMOWbIO 0epesa CAYYAUHO20 JIKCHepUMeHmad,
ouazpamm Diinepa.

9 KJIACC

[IpencraBienue JaHHBIX B BUJIE TAOJIUII, TUarpamMm, TpauKoB, UHTEPIIPETAIIUS
naHHBIX. YTeHne U mocTpoeHue Tadaull, TuarpaMmm, TpadKoB MO peabHBIM JJaHHBIM.
[lepectanoBku u (axropuan. CoueTaHuss U YUCIO COUYETaHUU. TpeyeonbHux
Ilackana. Penienue 3a1a4 ¢ UCMOJIb30BAHUEM KOMOMHATOPUKH.
l'eomempuueckasn eeposmunocmo. Cryuaiimslil 66100p MOUKU U3 ueypvl Ha
NJIOCKOCMU, U3 OMpPe3Ka U U3z 0y2u OKpY’CHOCHU.
HcnbiTanne. Yenex u Heynaya. Cepust MCHIBITaHUU 10 niepBoro ycnexa. Cepus
ucneiTanuii bepHyum. BepoarHocTu coObITHI B cepun UCTibITaHUN bepHyu.
CiyvaiiHasi BeIWYMHA W PACIPEICICHUE BEPOSTHOCTEW. MareMaTudeckoe
oXkuaanue u nucnepcus. [IpuMepbl MATEMATHYECKOTO 0KUAAHUS KAK TEOPETUUECKOTO
CpPEIHEro 3HaYCHHUs BEJIMYMHBI. MaTtemMaTnueckoe 0KUIaHUE U JUCTIEPCUS CIIyYalHOU
BEJIMYMHBI «YHCJIO YCIEXOB B CEPUHU UCTIBITAHUN bepHy .
[Tonarre o 3akoHe OONBIIMX yHhcesl. M3MepeHue BEpOSTHOCTEH C IMOMOIIBIO
yacToT. Posb 1 3HaUeHKe 3aKOHa OOJBIINX YUCEN B MPUPOJIE U OOIIECTBE.

IIpuMepHBbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIBI

[IpoBeneHne OIEHKU OCTHKEHUN IUIAHUPYEMBIX pE3yJbTaTOB OCBOCHHS
y4eOHOT0 MpeaMeTa MPOBOIUTCS B (hOpME TEKYIIETO U pyOEeKHOTO KOHTPOJIS B BHIE:
KOHTPOJIbHBIE PAa0OTHI, CAMOCTOSITENIbHBIE paOOThl, 3a4yeThl, MaTeMaTHUYECKHE
JIVKTAHTBI, MpaKTUYeCKhue paboThl, MUCHMEHHBIM OTBET IO WHIUBUAYaTbHBIM
KapToYKaM-3aJaHusIM, TECTUPOBaHUE.

s obyuaromuxcs ¢ 3[IP Bo3MokHO n3MeHeHre GOpMyIHPOBKH 3aaHuil Ha
«MOLIArOBYIO», aaNTAIMIO MPEAJIaraeMoro o0y4aroniemMycsi TECTOBOro (KOHTPOJIbHO-
OIICHOYHOTO) MaTepuala: HCIOJb30BAaHUE YCTHBIX M MHUCHhMEHHBIX HWHCTPYKIHUH,
YOPOUIEHUE JUTMHHBIX CIOKHBIX (DOPMYIUPOBOK MHCTPYKIUH, PEIIEHHE C OMOPOM Ha
aNropuTM, 00paserl, KCTIOIL30BAHKE CIIPABOYHON HH(POPMAIIUH.
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MaremaTuka
5 KJace
Koutponbshas padorta Ne 1. Tema. Hatypanbnbsie yncna.
Kontponbnas padora Ne 2. Tema. JleficTBUs C HATYpaJIbHBIMU YHCIIaMHU.
Kontponbshas padota Ne 3. Tema. Mcnons30BaHue CBOMCTB IEUCTBHI MpH
BBIYUCIICHUSIX.
Kontponbhas padota Ne 4. Tema. Yriibl # MHOTOYTOJIEHUKH.
Kontponbshas pabota Ne 5. Tema. JlenumocTs uncen.
Kontponbshas padora Ne 6. Tema. OObIKHOBEHHBIE JPOOH.
Kontponbshas padora Ne 7. Tema. CnoskeHre U BBIYMTaHHUE IPOOEH.
KontponbsHas padbora Ne 8. Tema. YMHOKEHUE U JeeHUE TpOOeH.
Kontponbshas padota Ne 9. Tema. [ecsatuunsie apoou. CpaBHEHHE AECATUIHBIX
po0ei.
Kontponbshas padora Nel0. JleiicTBUS C I€CATUUHBIMU APOOSIMHU.
Kontponbshas padorta Ne 11. Tema. ToroBast KOHTpoJibHasA padoTa.
6 kimace
Kontponbshas padota Nel. Tema. JlenuMocTh HaTypadbHBIX YHCENL.
KontposnbHas padora Ne2. Tema. O0bikHOBEHHas! ApoOb. OCHOBHOE CBOMCTBO
poowu.
Koutponbshas pabota Ne3. Tema. Otnomenue. [Tponopius.
Kontponrsnas pabota Ned4. Tema. [IpornieHr.
Kontponbshas padora NeS. Tema. UeTsipexyronbHUK. @OpMyIIbI IEPUMETPA U
IJIOIIA/IA PSAMOYTOJIbHUKA.
Kontponbshas padota Ne6. Tema. [lonoxxurenbHble U OTpUIIATETbHBIC YHCIIA.
CpaBHEHHE NOJIOKUTEIBHBIX U OTPULIATEBHBIX YHCEIL.
Kontponbshas padota Ne7. Tema. CroskeHre U BHIYUTAaHUE TIOJIOKUTEIBHBIX U
OTPULIATEIBHBIX YUCEIL.
KonTtponbsnas padoTta Ne8. Tema. YMHOKEHHUE U ICIICHUE TTOJOKUTEIIBHBIX H
OTPULIATEBHBIX YUCET.
Kontponbaast pabora Ne9. Tema. I[IpsmoyronmpHasi cucTemMa KOOpPJIUHAT.
JlnarpaMmsl.
Kontponbshas padota Nel10. Tema. UToroBast KoHTpoapHas padoTa.

Auredpa
[/ xJjaace
Kontponpaast pabora Nel. Tema. Apudmernyeckue  meWCTBUS  C
palMOHANIbHBIMUA YUCIAMH.
Kontponbshas padora No2. Tema. CtenieHb ¢ HaTypaJibHbIM MOKa3aTeJIEM.
Kontponbshas padota Ne3. Tema. bykBeHHBIC BHIpaKSHHUSI.
Kontponbshas padota Ne4. Tema. MHOTOWICHBI.
Kontponbshas pabota Ne5. Tema. @opMyIibl COKpAIIEHHOTO YMHOKEHHUS.
Kontponshas pabota Ne6. Tema. JIuneitnoe ypaBHEHHE C OJJHOM ITEPEMEHHOM.
Kontponbnas padota Ne7. Tema. CucTeMbl IMHEHHBIX YPaBHEHU.
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Kontponbsnas padora Ne 8. Tema. Koopaunatel u rpaduku.
Koutponbshas padota Ne 9. Tema. [Touarue dynkuuu. JInneitnas GyHKus.
Kontponbnas pabota Nel0. Tema. ToroBast KoHTpoJbHas paboTa.
8 kimace
Kontponbnas padota Nel. Tema. KBagpaTHbiii KOpeHb. ApuMeTHUeCKU
KBaJpaTHbIN KOPEHb.
KoutponbHast pabora No2. Tema. CremeHb ¢ I€JIbIM  TOKa3aTEJEM.
CraHapTHBIA BUJT YMCTA.
Kontponpaast pabota Ne3. Tema. AnreOpamdeckass apoOb. CokparieHue
po0ei.
Kontponbshas padora Ne4. Tema. JleiicTBus ¢ alireOpandecKuMu TIpoOsMH.
Kontponbshas pabota Ne5. Tema. KBanpaTHbie ypaBHEHUSI.
KontponbHas pabota Ne6. Tema. YpaBHeHUs, CBOASIIMECS K KBaJpaTHBIM.
TekcToBbIE 3a7a4M, CBOJSIIHNECS K KBaJAPATHBIM.
Kontponbshas padota Ne7. Tema. CucteMbl ypaBHEHHIA.
KontponbsHas padota Ne8. Tema. UnucioBbie HEpaBEeHCTBA U UX CBOMCTBA.
Kontponbshas pabora Ne9. Tema. CucteMbl HEpaBEHCTB C OJIHON MEPEMEHHOM.
Kontponbshas padora Ne 10. Tema. @ukiun. yucioBbie PyHKITUH.
Kontponbshas padota Nel 1. Tema. iToroBast KOHTpoJbHask padoTa.
9 kamace
Kontponbshas padora Nel. Tema. Uucna v BBIYUCIEHUS.
KoHnTtponbHas padota Ne2. Tema. YpaBHeHUs ¢ OJTHON NEPEMEHHOM.
Kontponbnas padota Ne3. Tema. J[poOHO-paliioHaJIbHBIE YPaBHEHHS.
Kontponbhas padora Ne4. Tema. Cuctembl ypaBHEHH C IBYMsI IEPEMEHHBIMU.
Kontposnbhas padota NeS. Tema. JIuHeliHble HepaBEHCTBA C OAHOW MEPEMEHHOM.
Kontponbhas padora Ne6. Tema. KBanpaTHbeie HepaBeHCTBA.
Kontponbshas pabora Ne 7. Tema. KBaapatnunast GyHKIHS U €€ CBOMCTBA.
Kontponrnas padota Ne 8. Tema. Apudmernueckast mporpeccus.
Kontponbshas padora Ne 9. 'eomerpuueckast mporpeccusi.
Koutponbshas padota Nel10. Tema. UtoroBast kKoHTpoJibHas paboTa.

I'eomerpust
[/ xJjaace

Kontpombaas pabora Nel. Tema. OCHOBHBIE TI€OMETPHUYECCKHE CBOMCTBA

npocredmmx Quryp.
Kontponbshas padora Ne2. Tema. CMeKHbIE U BEPTUKAIbHBIE YTJIbI.
Kontponbshas padorta Ne3. Tema. [Ipu3zHaku paBeHCTBa TPEYTrOJIbHUKOB.
Kontponbhas padota Ne4. Tema. PaBHOOEApEHHBIN TPEYTOJIbHUK.
KontponbsHas pabota Ne5. Tema. [TapannensHbie psiMbIe.
Kontponsnas padota Ne6. Tema. CyMma yriioB TpeyrojibHHUKA.
Kontponbshas padora Ne 7. Tema. OKpy>KHOCTb U KPYT.
Kontponbshas padota Ne6. Tema. Utorosast konTposibHast paboTa.

8 kimace
Kontponbsnas padora Nel. Tema. UeTbIpeXyTroabHUKH.
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Kontponsnas padota Ne2. Tema. Cpennsisi nuHus TpeyrojbHuka. CpeHsis
JIMHUSI TPATCIUH.
Kontponsnas padora Ne3. Tema. [Lnomaas TpeyroyibHuKa, apawuieiorpaMmma.
Kontponrsnas padota Ned4. Tema. [Inomaas nogoOHbIX GuUryp.
Kontponsnas padota Ne5. Tema. Teopema I[ludaropa.
KoHnTtponbHas padota Ne6. Tema. YTIibl B OKPYKHOCTH.
Kontponbnas pabora No7. Tema. UIToroBast konTposibHas paboTa
9 kamace
Kontponbshas padota Nel. Tema. Pemienne TpeyroibHUKOB.
KontponbsHas padota Ne2. Tema. [Linomaau TpeyroiabHUKa, Y€THIPEXYTOIbHUKA.
KontposnbHas padora Ne3. Tema. BekTopsl.
Kontponbshas pabora Ned4. Tema. JlekapToBbl KOOPAUHATHI HA MJIOCKOCTH.
Koutponbshas padota Ne5. Tema. [IpaBuibHbIe MHOTOYTOJBHUKH.
KontponbeHas padora Ne6. Tema. [lnomaas kpyra u €ro 4acTeu.
Kontponbshas padota Ne7. Tema. UTorosast koHTpoJibHas pabora.

BeposSITHOCTB U CTATHUCTUKA
7/ Kjaacc

KontponbsHas pabota Nel. Tema. [IpencraBienue qaHHBIX.
KontponbsHas padora Ne2. Tema. OnrcaTenbHasi CTATHCTHKA.
KonTtponshas padota Ne 3. Tema. CryqaiftHast H©3MEHYUBOCTb.
Kontponbehaa pabota Ne 4. Tema. BepossiTHOCTh M YacToTa CIy4yallHOTO

COOBITHSI.

8 kimace
KontponbsHas padota Ne 1. Tema. MHoxecTBa.
Kontponbshas padota No2. Tema. BepossTHOCTb ci1y4yaiiHOTO COOBITHS.
KontponbsHas padota Ne 3. Tema. Ciayuaiinble COOBITHS.

9 kiace
Kontponbshas padorta Ne 1. Tema. DnemMeHThl KOMOMHATOPUKH.
Kontponbshas pabora Ne 2. Tema. Mcnibitanus.
Kontponbnas padora Ne 3. Tema. CnyuaitHas Benmu4nHa.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A YUHEGHOI'O ITPEAMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATBI:

MOTHBaIMA K OOyYEHHIO MaTeMaTHKE U IIeJICHANPaBICHHON MO3HaBaTEIbHOM
JESTENIbHOCTH;

MOBBIIICEHUE YPOBHSA CBOEH  KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NEeSITEIBbHOCTD, TPEOYIOIIYI0 MATEMAaTHUYE€CKIX 3HAHUM, B TOM YHCJIE YMEHUE YUUTHCS
y ApYTHUX JIFOJEH;

CIIOCOOHOCTH OCO3HABATh CTPECCOBYIO CUTYalMIO, OBITh TOTOBBIM JICHCTBOBATh
B OTCYTCTBHE rapaHTUN yCIIEXa;

cnocobHocTh oOyuvarommxcs ¢ 3[IP Kk oco3HaHwio cBOUX Ae(UUUTOB U
MPOSIBIICHUE CTPEMJIEHUS K UX TPEOOJIECHUIO;

CHOCOOHOCTB K CAMOPa3BUTHIO, YMEHUE CTaBUTh JOCTUKUMBIE 11E€JIH;

yMEHUE pa3inyaTh y4deOHbIE CUTyallud, B KOTOPBIX MOKHO JI€WCTBOBAThH
CaMOCTOSATENIbHO, W CHUTYalluM, TJI€ CIEIyeT BOCIOJb30BaThCA CIPaBOYHOM
nH(popManuen Wi IpyruMu BCIIOMOTATENbHBIMU CPEJICTBAMY;

CIIOCOOHOCTB IEPEHOCUTH MOJTYUYEHHBIE B X0€ 00yUEHHS 3HAHUS B AKTyaJIbHYIO

CUTYaIUIO (MPU PEIICHUH KUTESUCKUX 3aj1a4, TPEOYIOINUX MaTeMaTHYECKUX 3HAHUI);
CIIOCOOHOCTh OPHEHTUPOBATHCA B TPEOOBAHUSAX U MPABWIAX MPOBEICHUS
MPOMEKYTOUYHOW Y UTOTOBOM aTTECTALINH;
OBJIaJICHNE OCHOBaMH (PMHAHCOBOI IPAMOTHOCTH.

METAINPEIMETHBIE PE3YJIBTATBI

Oénadenue ynueepcanbHolmu y4eOHbIMU NOZHACAMETbHBIMU OCUCEUAMU.

YCTAaHABIIMBATH  NPUYMHHO-CICJCTBEHHBIE CBA3M B  XOAE  YCBOCHHS
MaTEMaTUYECKOr0 MaTepuaa;

BBISBJIATH JA€(PUINT JaHHBIX, HEOOXOAUMBIX I PELIEeHHUs MOCTaBICHHOU
3aJauy;

C MIOMOIIBIO YUUTENS BEIOMPATH CIOCOO peIlIeHUs MaTeMaTUYECKOM 3a/1auu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

OPUMEHSITh M MPeoOpa3oBbIBATh 3HAKM M CUMBOJIBI B XOJ€ pEIICHUS
MaTEeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh UCKOMOE U JJAaHHOE NP PELIEHUN MaTEMaTUYECKOH 3a1auH;

MOHUMATh U UHTEPIPETUPOBATH MHPOPMALIMIO PA3ITMYHBIX BUAOB U (hopm
IpeICTaBICHMUS;

WJUTIOCTPUPOBATH pelllaeMble 3a]1a4 rpaduueCKUMH CXEMaMU;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIUIO.

NOHUMATh U UCTIOJIb30BaTh MATEMAaTHUYECKUE CPEICTBA HAMISIIHOCTH (Tpadukwy,
auarpaMMbl, TaOJMUIbI, CXEMbl © JAp.) A8 WUIIOCTPALUM, HWHTEPIpPETaLUH,
apryMeHTalllu.
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Osnaoenue YHUGEPCANbHLIMU yueoHbIMU KOMMYHUKAMUGHLIMU
odelicmeuamu:

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JESTEIBHOCTH C
YUYHUTEIEM U CBEPCTHUKAMHU B IIPOLIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIIHE CIIOCOOBI pabOTHI; paboTaTh B TPYIIIIE:
HaxOJIUTh O0O0IIee peneHue M pa3pemmarh KOH(IMKTBI Ha OCHOBE COTJIACOBAHUS
MO3UIINN 1 y4€Ta HHTEPECOB; CIYIIATh MapTHEPA; POPMYITHPOBATH, APTYMEHTHPOBATH
U OTCTAauBaTh CBOE MHCHHUE;

MIPOTHO3UPOBATh BO3HUKHOBEHHE KOH(MIWUKTOB IMPU HAIMYUHA PA3HBIX TOYEK
3peHHUs U pa3pemiaTh KOHPIUKTHL HA OCHOBE y4YETa WHTEPECOB M IMO3MIIMH BCEX
YYACTHHUKOB,;

apryMEHTHUPOBAaTh CBOIO IMO3HMIMI0O U KOOPAMHUPOBAThH €€ C MO3ULUSIMU
napTHEPOB B COTPYJHUYECTBE TPU BHIPAOOTKE OOIIEro pEelIeHUs B COBMECTHOM
NEeSATENbHOCTH;

BBITIOJIHATh CBOIO 4YacTh pPabOThI, JOCTUraTh KAaue€CTBEHHOrO pe3yjbTaTa U
KOOPAUHUPOBATh CBOU JIEUCTBUS C IPYTUMH YJIEHAMH KOMaH/IbI;

OILICHMBATh KAYECTBO CBOETO BKJIaJ1a B OO MPOJTYKT.

Osnadenue ynugepcanbHbIMu y4eOHbIMU PeYNAMUGHBIMU OCUICHIEUAMUL

CTaBUThH 1I€JIM, BHIOUPATh U CO3/1aBaTh aJITOPUTMBI JIJIsi PEIICHUS YUEOHBIX
MaTeMaTUYECKHUX MPOoOIeM;

IJIAHUPOBATh U OCYUIIECTBIISITh AEATEIBLHOCTh, HAMPABICHHYIO HA PEIICHUE
3a/1a4 UCCIIEIOBATEIILCKOTO XapaKTepa.

dbopMmynupoBaTh W yACpXKUBATh YYEOHYIO 3a7ady, COCTAaBJIATh IUIAH U
MOCJIEA0BATEJIbHOCTh JCHCTBUIM;

OCYIIECTBJISTH KOHTPOJIb IO 00pa3ily U BHOCUTH HEOOXOIUMbIE KOPPEKTUBBI;

KOHTPOJIMPOBATH MPOIECC U pe3yJIbTaT yueOHO MaTeMaTHYEeCKOM
NEeSTENbHOCTH;

aJICKBaTHO OLICHUBATh MPABWIILHOCTh HJIM OIIUOOYHOCTD BBITIOTHEHUS yUeOHOM
3a/1auu, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIICHMUS;

CJIMYaTh CHOCOO NMEHCTBUS U €0 PE3yNbTaT C 3aJaHHBIM ATAJOHOM C IIEJIBIO
0OHapyKEHUsI OTKJIOHCHUH U OTIIMYUN OT ATaJOHA.

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PEIICHUHN YueOHOU
3aa4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBLI JOCTUTHYT TpeOyeMbIi pe3ysbTaT
NEeATEeIbHOCTU, ONpPEACNATh MO3UTHUBHBIE W3MEHEHUs] M HampaBJieHUs, TpeOyroiue
nanbHeuen padoTsl;

peryJIMpoBaTh CIIOCO0 BBIPAYKEHUS SMOITUH.

HPEAMETHBIE PE3YJIbTATBI

Pe3ynbraThl ocBOoeHUs yueOHOro npeaMera «MartemaTuka (BKiItoyas anreopy,
Tr€OMETPHUIO0, BEPOSITHOCTh M CTATUCTHUKY)», PACIpPEACICHHbIE MO rojaM o0ydeHus,
(bopMyIMPYIOTCS MO MPUHIUITY 100aBICHUS HOBBIX PE3YJILTATOB OT T'OJa K FOJy, YKE
Ha3BaHHBIE B IPEBIIYIINX T'OJaX MO3ULNH, KaK IPABUIIO, IOCIIOBHO HE TIOBTOPSIIOTCS,
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HO YYMTHIBalOTCA (pe3y/ibTaThl OYEPEAHOr0 ToJa I0 YMOJYAHHUIO BKIIOYAKOT
pe3yabTaThl MPEABIAYIIUX JIET).

TJIAHUPYEMBIE IPEJMETHBIE PE3YJIbTATHI OCBOEHU I IIPUMEPHOIA
PABOYEI [IPOT'PAMMBI KYPCA «MATEMATUKA» (I10 TOJIAM
OBYUEHNS)

OcBoenune yuebHOro Kypca «MaremMatnka» B 5—6 Kiraccax OCHOBHOM IIIKOJIBI
JOJDKHO O0€CTIeUrBaTh JIOCTHIKEHHUE CICAYIONMX MPEAMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB:

5 KJIACC

Yucna u eviuucnenusn
OpHeHTUPOBATHCS B MOHATHUSIX U OIIEPUPOBATH HA 0A30BOM YPOBHE TEPMHUHAMM,
CBSI3aHHBIMU C HATYPAJIbHBIMH YHCIIaMHU, OOBIKHOBEHHBIMH U JIECITHUYHBIMH JAPOOSMHU.

CpaBHUBAaTh U yHOPSAJOUYMBATH HATYPAJIbHBIE YKCIIA, CPABHUBATH B TPOCTEUILINX
Ciy4asix OOBIKHOBEHHBIE IpOOH, AECATUUHBIE JPOOH.

CoOOTHOCHTB TOUKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIINM
€l YMCIIOM U N300paXkaTh HaTypaslbHbIE YMCIIa TOYUKAMHU HAa KOOPIUHATHON (YUCIIOBOM)
IPSIMOM.

BoimonHsaTh  apudMeTHyecKkue JEUCTBHS C HATypalbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BhITIONHATE TPOBEPKY, MPUKUIKY PE3YIIbTaTa BRIYUCICHUM.

OKpyTasTh HATypaJbHbIC YKCTIA.

Pewenue mexcmoawvix 3adau

Pemate TekcTOBBIE 3a1ayd  ApU(PMETHUECKUM CIOCOOOM M C MOMOIIBIO
OpraHU30BAaHHOIO KOHEYHOro Mmepedopa BCEX BO3MOXKHBIX BapUaHTOB (IpU
HEOOXOJIUMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemate 3amauu, coaepKauue 3aBUCUMOCTH, CBSA3BIBAIOLIME BEJIMYMHBI:
CKOpPOCTbh, BpEMs, PaCCTOSTHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (IIpU HEOOXOIUMOCTH C
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).

Hcnonp30BaTh KpaTKUe 3aIIUCH, CXEMBbI, Ta0IHIIbI, 0003HAUCHUS TPU PEIICHUN
3ajad.

[Tonb30BaThCs OCHOBHBIMH €IMHULIAMU U3MEPEHHUSI: IICHbI, MACChl; PACCTOSHHUS,
BPEMEHHU, CKOPOCTH; BBIpaXaTh OJHU €JIMHHULIBI BEJIMYMHBI 4epe3 napyrue (mpu
HEOOXOJMMOCTHU € OMOPO Ha CIPABOYHYIO HH(OPMAILIHIO).

N3Bnekate uHpOpMaIMIO, NPEACTaBICHHYIO B TaOJuIle, Ha CTOJIOYATOMN
auarpaMMe, HTHTepIpeTUPOBaTh MPEACTaBICHHbIE JAHHbIE, UCIIOJIb30BATh JaHHBIE TTPU
pelIeHnH 3a1a4.

Haznaonan ceomempus

[Tonb30BaThCA TE€OMETPUUECKUMHU TOHSTHSIMU: TOYKA, MPsAMasi, OTPE30K, JIyd,
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yT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpHUMEpPbl OOBEKTOB OKPYXAIOLIEro MHpa, UMEIUX (opmy
M3YUYEHHBIX TEOMETPUICCKUX UTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, TP HEOOXOJMMOCTH IO BHU3yaJIbHOW OMOpE,
CBSA3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHHUKAMHU: YTOJI, BEpUIMHA,
CTOpPOHA, IMaroHaJIb; C OKPYKHOCTBIO: pauyC, TUaMETp, LIEHTP.

N300paxaTh H3y4YeHHbIE TE€OMETpUYECKHe (PUTyphl HAa HETUHOBAHHOW H
KJIeTYaTol Oymare ¢ OMOIIBIO IIUPKYJIS U JIMHEUKH (TIOCTIe COBMECTHOTO aHAIN3a).

Haxonute [IMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C MOMOUIBIO
JUHEHKH, CTPOUTh OTPE3KH 3aJaHHOW MJIMHBI; CTPOUTH OKPY’KHOCTh 3aJlaHHOIO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YTJIOB MPSIMOYTOJIbHUKA, KBajpaTa IUisl UX
MOCTPOCHM S, BEBIYUCIICHUS TIOIIAIN U IIEPUMETPA.

Boluucnate mepumeTp M IUIONIAAbL KBajapara, MPSMOYTOJIbHHMKA, (UTYp,
COCTABJICHHBIX U3 TMPSMOYTOJILHUKOB, B TOM 4ucie (Guryp, m300pakEHHBIX Ha
KJIeT4aToln Oymare.

[Tonp30BaTbCd OCHOBHBIMM METPUYECKHUMHU EOUHULIAMU W3MEPEHUS [IJIMHBI,
TJIOIIA/IN; BhIpaXKaTh OJTHUA €IMHUIIBI BEJIMUUHBI Yepe3 Apyrue (pu HeoOXOAUMOCTH C
OTIOPOM Ha CIPABOYHYIO0 UH(POPMAIIHUIO).

Pacno3naBaTh napauienenumnesi, Ky0, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPILMHA,
pedpo TpaHb, U3MEPEHUS; HAXOAUTHh U3MEPEHUS apalljiesenunena, Kyoa.

Boeruncnate 00b€M KyOa, mapajuienienuiena no 3aJaHHbIM H3MEpEeHusM (C
OTOpPOM Ha AITOPUTM YYEOHBIX JEHCTBUIA), TOJIB30BATHCS €IUHUIIAMH W3MEPECHHUSI
o0BEMA.

Pemiath HecnokHbIE 3aJa4yd HA M3MEPEHUE T'E€OMETPUYECKUX BEJIUYMH B
MPAKTUYECKUX CUTYyalusiX (Ipu HEOOXOAUMOCTH C BU3yaJIbHOW OTIOPOHA).

6 KJIACC

Yucna u évtuucnenusn

OpueHTUPOBATHCS B IOHATUSAX U ONIEPUPOBATH HA 0230BOM YPOBHE TEPMHHAMH,
CBSI3aHHBIMHU C Pa3JIMYHBIMU BUJAMH YHCEN U CIOCOOAMHM MX 3alUCH, TEPEXOIUTh
(ecym 3TO BO3MOXKHO) OT OJHOU (DOPMBI 3aMMCH YKCTIa K JPYTO.

CpaBHUBaATh M yHOPSAOYMBATH LI€JbIE YKCIA, OOBIKHOBEHHbBIE U JECSTHYHBIC
IpoOu, CpaBHUBATH YUCIIA OJHOTO M PA3HBIX 3HAKOB.

BrmonuaTe apudmeTnyeckue JeHCTBUS ¢ HATYPaJIbHBIMH U IEJIBIMU YHCTIaMHU,
OOBIKHOBEHHBIMU U JECATUYHBIMU JPOOSIMHU, MOJOKUTEIBHBIMU U OTPULATEIbHBIMU
YUCIIAMH.

BpIuucisaTh 3HaYEHUs YUCIIOBBIX BBIPAYKEHUH, BBINIOJIHATH IIPUKUIKY U OLICHKY
pe3yibTaTa BbIYHMCIEHUMN; BBIIOJHIATH NMPEOOpa30BaHUsl YUCIIOBBIX BBIPAKEHUU Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY HAa KOOPAMHATHOM MPSMOM C COOTBETCTBYIOLIMM €1 YHCIIOM
¥ n300paxkaTh YKciia TOYKaMy Ha KOOPJIWHATHOW MPsIMON, HAXOAUTh MOJTYJIb YHCIIA.

COOTHOCHUTH TOYKM B IPSAMOYTOJIBHOM CHUCTEME KOOPAMHAT C KOOpAMHATAMU
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3TOM TOUYKHU.

OKpyTrisiTh 1eNible YHciia W JAeCSATHYHbIE JIpoOu (1o 00pasily), HaXOIUTh
NpUOIKEHUS YHCET.

Hucnoswvie u OyKeeHHbLE BLIPANCCHUA

OpueHTUpOBATHCS B MOHATUSIX U ONIEPUPOBATH HA OA30BOM YPOBHE TEPMUHAMH,
CBSI3aHHBIMHM C 3aIUChIO CTENICHU YKCIIa, HAXOJUTh KBaApaT U KyO 4ucia, BEIYUCISATh
3HAYEHUS MPOCTEHUIINX YUCIIOBBIX BBIPAXKEHUH, COIEPKAILNUX CTEIICHH.

[Tonb3oBaThCs MpU3HAKAMU ACIUMOCTU (MpU HEOOXOAMMOCTH C OMNOpOM Ha
AITOPHUTM IMPABUJIIA), PACKIIAbIBATh HATYpaIbHbIE YUCIIA HA IPOCTHIE MHOKHUTEIIH.

Ilonvz068amucs macuimabom, COCTABIATh NPONOPLUHU U OTHOLLIEHUSI.

Hcnonb3oBaTh OYKBBI JUisi 0003HAUYECHMS] YUCEN MPHU 3aMUCU MaTEMaTUYECKUX
BBIPDOKCHUM, HAXOJUTh 3HAYeHUsT OYKBEHHBIX  BBIPAKEHHM,  OCYIIECTBIISA
HE0OXOAMMbIE TMOACTAHOBKM W MpeoOpa3oBaHUs (C OMOPOM Ha aarOpUTM y4deOHBIX
NENUCTBUM).

Haxoauths HEM3BECTHBI KOMITOHEHT PABEHCTBA.

Pewienue mexkcmoegwix 3a0au

Pemiats MHOroOIIaroBble TEKCTOBBIE 3a/lauyd apu(PMETHUUECKUM CIIOCOOOM C
ONOPOM Ha BOIIPOCHBIN IUIAH.

Pemath MPOCTEUIIINE 3a/1a4u, CBSI3aHHBIC C OTHOIIICHUEM,
MPOTOPLUMOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH; peliaTh TP OCHOBHBIC 3aJjayd HA
JIpOOU U IPOLEHTHI.

Pemars 3amaum, conepxamuye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBIL:
CKOPOCTb, BpEMS1, pACCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTD; IPOU3BOAUTENBHOCTD,
BpeMs, 00bE€Ma pabOThI, UCTIONB3YS apu(PMETHIECKUE ACHCTBUS, OLICHKY, MPUKHUKY;
MOJIb30BAaThCS €MHULIAMU U3MEPEHUSI COOTBETCTBYIOIINX BETUYUH.

CocraBisiTh OyKBEHHBIC BBIPAKEHUS 110 YCIOBUIO 33]1a4H TIOCJIE COBMECTHOTO
aHayu3a.

N3Bnekats uHpOpMaIUIO, MPEICTABICHHYIO B Tabiuiax, Ha JMHEHHOMH,
CTOJIOYATOM WM KpPYroBOW JauarpaMmax, HHTEPIIPETUPOBATH IMPEIACTABIICHHbBIC
JAHHBIE; UCIOJIb30BATh JAHHBIE MPU PEIICHUH 3a]ay.

[IpeacTaBisaTe HHPOPMALIMIO C MOMOIIBIO TAOIUI, JUHEHHOW U CTONOYATOM
JMarpaMm.

Haznaonan ceomempus

[IpuBoaUTh TpUMEPHl OOBEKTOB OKPYXKAIOIIETO MHpa, HUMEIMUX Gopmy
U3YUYCHHBIX TE€OMETPUYECKHX IIJIOCKUX M MPOCTPAHCTBEHHBIX (UTYp, TPUMEPHI
PaBHBIX U CUMMETPUYHBIX PUryp.

N300paxxarh ¢ MOMONIBIO HUPKYJIS, JUHEUKH, TPAHCTIOPTHPA HA HEIMHOBAHHOMN
Y KJIeTYaTOoN Oymare n3yueHHbIC IJI0OCKHUE reoMeTpuieckre (purypsl 1 KOHPUTyparmm,
CUMMETPUYHBIC (DUTYPHI.

Nmetp mpenctaBieHHEe O TEOMETPUUYECKUX TMOHSATHUSX: PaBEHCTBO (uryp,
CUMMETpHSI, OCb CAMMETPHUH, LICHTP CUMMETPUHU.

HaxoauTe BETWYMHBI YIJIOB U3MEPEHUEM C TTIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIbl 33JJaHHOM BEJIMYUHBI, MOJIb30BaThCA MPHU PELICHUM 3a/1ady TPagyCHON Mepou
YIJIOB; PACIO3HABATh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIM U TYIION YTIJIBL.
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BbruncnsaTe AMMHY JIOMAaHOM, NEpUMETP MHOTOYTOJIbHUKA, I10JIb30BaThCs
€MHULIAMU U3MEPEHUSI JIMHBI, BbIpaXaTh OJHU €IMHULbI U3MEPEHUS JJIMHBI Yepes3
apyTue.

Haxonuth, UCMOb3ysl YEPTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS
TOUYKAaMHM, OT TOUKH JI0 NIPSIMOM, AJIMHY ITyTH HA KBAJIPaTHOM CETKeE.

Beruucnate  miomanb  QUIryp, COCTaBIEHHBIX U3  MPSAMOYTOJIBHUKOB,
UCIIOJIb30BaTh pa30MEeHNE Ha PSMOYTOJIbHUKHY, HA PABHBIE (PUTYPBI, JOCTPAaUBaHUE JIO
OpSIMOYTOJIbHUKA; T0Jb30BaThCSl OCHOBHBIMU E€IMHMIIAMHM H3MEPEHUsS IUIOIIA]IH;
BbIpaXKaTh OJIHU €AMHULIBI U3MEPEHNUS TUIOIIAIN Yepe3 Apyrue (Ipu HEOOXOAUMOCTH C
OIIOPOM Ha CIIPaBOYHYIO HH(POPMALIUIO).

Pacno3sHaBaTh Ha MOJENSIX M H300paKEHUSAX MUPAMUIY, KOHYC, LMJIMHAP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TPaHb, OCHOBAHUE, Pa3BEPTKA.

N3006paxaTh Ha KJIeT4aToOi Oymare npsMOyroJbHbIN apajiesenune.

Bbruncnsate 00bEM NMpSAMOYTOJBHOTO Napajulelenunena, Kyda, MOIb30BaThCS
OCHOBHBIMM €IMHULIAMHU HU3MEpEHUsi 00bEMa; BhIpaXXaTh OJHU €AMHMIIBI U3MEPEHUS
o0BbEMa uepes apyrue (¢ onopoi Ha CIPaBOYHYIO HH(POPMALIHUIO).

PemaTe HecnoXHbIE 3aJayl Ha HAXO0XJICHHE T€OMETPUYECKUX BEJIMYMH B
MPAKTUYECKUX CUTYalUsIX (TP HEOOXOIUMOCTH C BU3YyaIbHOU ONOPOH).

[IJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHM S ITPUMEPHOU
PABOYEN ITPOI'PAMMBI KYPCA «AJITEBPA» (ITO TOJJAM OBYUEHI )

OcBoenne ydeOHOro kKypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHUsI JOJDKHO OO€CMEeUMBaTh JOCTHXKCHHE CIEIYIOIUX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KJIIACC

Yucna u eviuucnenusn

BbimonHsATh, coyeTas yCTHblE W TUChbMEHHBbIE MPUEMBI, apudmeTnyeckue
NEUCTBUA C PAlMOHAIbHBIMU YU CIIAMH.

HaxoauTh 3HAueHUs YUCIOBBIX BBIPAKEHUH; NPUMEHATh pa3sHOOOpa3HbIE
CrocOoObl M MPHUEMBI BBHIYMCICHUS 3HAYEHUI APOOHBIX BBIPAKEHUH, COJEPKaILINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[Tepexoauts OT onHOM (OPMBI 3aMHMCH YUCEN K JAPYyrod (mpeoOpa3oBHIBATH
JNECATUYHYIO IpoOh B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YaCTHOCTU B OECKOHEUHYIO NECATHYHYIO N1poOb). CpaBHUBATH U
yHOPS0YMUBAThH pallMOHATBHBIEC YUCIIA.

OKpyIJIsTh Yncha.

BbINONHATS TPUKUIKY U OLUEHKY pe3yibTaTa BbIYMCIECHUN, OLEHKY 3HA4YE€HUN
YU CJIOBBIX BBIPAKECHUMU.

BbINONHATH ASHCTBUS CO CTETIEHSIMU C HATYPAJIbHBIMU MOKa3aTENsIMU (C 0NOpoit
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

[IpuMeHsATh NpU3HAKK JETUMOCTH, PA3JI0KEHNE HA MHOXKHUTEIN HATypaIbHBIX
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YUCEeN.

Pemlate mpocreiirie NPakTUKO-OPUEHTUPOBAHHBIE 3a/1aud, CBSI3aHHBIE C
OTHOLIEHUEM  BEJIWYMH,  MPONOPLUHOHAIBHOCTBIO  BEJIIMYMH,  IPOLEHTAMU;
UHTEPIPETUPOBATH PE3YJIbTATHI PELICHUA 3a/1a4 C YYETOM OTPAHUYEHHI, CBSI3aHHBIX CO
CBOMCTBaMHU pacCMaTPUBAEMBIX 0OBEKTOB.

Anzebpauueckue evipasicenus

OpueHTHpOBaTbCS B TOHATUSX U ONEpPUpPOBaTh Ha 0a30BOM  YPOBHE
anre0pandecKo TEPMUHOIOTHEN U CHMBOJIUKOM.

HaxomuTe 3HaueHHs OYKBEHHBIX BBIPXEHUN TIpU 3aJlaHHBIX 3HAYCHUSX
MIEPEMEHHBIX.

BoInonHATh mpeoOpa3oBaHus 1IEJI0T0 BHIPAXKEHUSI B MHOTOWICH MTPUBEICHUEM
MOJI00HBIX ClaraeMbIX, PACKPBITHEM CKOOOK.

BBITIONHATE yMHOXKEHHE OJHOWIEHAa HAa MHOIOYIEH W MHOrOWIEeHa Ha
MHOT'OWIEH, IPUMEHATh (POPMYJIbI KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpon
Ha CIPaBOYHYIO HHGOPMAIIHUIO).

OcCylIecTBIATh PA3J0KEHUE MHOTOWIEHOB HAa MHOXHUTEIA C [OMOIIBIO
BBIHECEHUS 332 CKOOKHM OOILEro MHOKHTENS, TPYNIUPOBKU CIIAra€MbIX, PUMEHEHHS
(opMyJ1 COKpaIIEHHOTO YMHOXEHHUS (C OTIOPOM Ha CIIPaBOYHYI0 HH(POPMAIIHIO).

[TpumensTh npeodpa3oBaHusl MHOTOWICHOB JJIsl PEIICHUS Pa3IMYHbIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTEMNEHEW C HATYpaJbHBIMU IOKA3aTEISIMH IS
npeoOpazoBaHus BEIpAXKEHUI (C OMOPOH HA CIIPaBOYHYIO HHPOPMAIIHIO).

Ypasenenusa u nepasencmea

Pemlate nuMHENHBIE ypaBHEHHs C OJOHOM NEPEMEHHOW, NPHUMEHSA NpaBUia
nepexoja OT UICXOAHOTO YPAaBHEHHsSI K paBHOCUIIbHOMY emy. [IpoBepsTh, sBisercs u
YHUCJIO KOPHEM YPABHEHHS.

HNmets npeacTaBieHue 0 rpaguueckux MeToax Mpu PelIeHud JTUHEHHBIX
YPaBHEHUN U UX CUCTEM.

[lonOuparh mnpuMepsl Map YHCEN, SBISIONMXCS PEIICHUEM JUHEHHOTro
YPaBHEHHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHOM IJIOCKOCTH rpadvK JIMHEWHOTO YPaBHEHUS C IBYMSI
NEePEeMEHHBIMH; TIOTB3YSACh TPAPUKOM, TPUBOJIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemiath cuctemsl BYX JTUHEUHBIX YpPaBHEHHM C JBYMS NEPEMEHHBIMU, B TOM
yucie rpapuiecku (C ormopoi Ha alNropuT™M y4eOHBIX JIEHCTBHA).

CocTaBnsTh (MOCIE COBMECTHOTO aHANIM3a) U pelaTh JIMHEWHOE YPaBHEHHE UITU
CUCTEMY JIMHEHMHBIX YpaBHEHUW TIO YCIOBUIO 3aJayd, WHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33Ja4M ITOJTYYEHHBIN pe3yJbTarT.

Koopounamot u cpagpurxu. @ynkyuu

N3o0pakaTh Ha KOOPAWHATHON MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KHU, UHTEPBAJIbI; 3allMChIBATh YHCIIOBBIE NMPOMEXKYTKH Ha
anreOpanyeckoMm si3bIKe.

OTtMeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpAMHATaM;
cTpouTh Tpaduku TuHEeHBIX QyHKIUNA. CTpouth rpaduk Qynkimu y =kx +b.

OnuceiBaTh C TOMOIIBIO (YHKIUH U3BECTHBIE 3aBHCHUMOCTH MEXIY
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BEJIMYMHAMU (II0 aJIrOPUTMY Y4eOHBIX NEHCTBUII): CKOPOCTh, BPEMS, PACCTOSHUE;
1[eHa, KOJTMYE€CTBO, CTOMMOCTD; TPOU3BOJUTEIHLHOCTD, BpEMsl, 00bEM pabOTHI.
Haxoauts 3HaueHne (yHKIMHU 110 3HAYCHUIO €€ apryMeHTa.
[Tonumate Tpaduyeckuii crmocod MpencTaBiIeHUs W aHalu3a HHGPOpPMAIUH;
U3BJIEKAaTh U UHTEPIPETUPOBATh UH(POpPMALIHIO U3 IPapUKOB peaIbHBIX MPOIIECCOB U
3aBUCUMOCTEH.

8 KJIACC

Yucna u eéviuucnenusn

Hcnonb30BaTh HayalbHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucesl JUIsl CPAaBHEHUS, OKPYTJIEHHMsSI M BBIYHUCICHHM; M300pa)xarh JAEHCTBUTEIbHbBIC
YHUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpumeHsATh mNOHATHE apU(METUYECKOrO0 KBaJIpaTHOrO KOPHSA, HaXOAUTh
KBaJpaTHbIE KOPHH, HCIOJNb3YyS NPH HEOOXOJUMOCTH KaJbKYJSTOP; BBIIOJHATH
npocTelime npeoOpa3oBaHUsl BBIPAXKEHUHM, COJEpKAIIMX KBaJApPAaTHBIE KOPHH,
HCIIOJIB3YsI CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucH OOJIBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JIE€CATHYHBIX
npoOeit u crenenelt yucna 10.

Anzebpauueckue svlparxcenus

[IpuMeHATP TOHATHME CTENEHH C LEIbIM  IIOKa3aTeleM,  BBINOJHATH
npeoOpa3oBaHus BBIPAXKEHHM, COAEpXKAIIMX CTENEHUW C UENbIM IoKaszareineM (c
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

BBINONHATE HECIOXHBIE TOXKIECTBEHHbIE NPEOOpPa30BaHUsl palOHATbHbBIX
BBIPOKEHUN HAa OCHOBE TMpaBWJ JIEHCTBHUI HAJ] MHOTOYJIEHAMHU M alreOpandecKUMH
TPOOSIMH.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIH.

[IpumensTh npeoOpa3oBaHUs BHIPAKCHUM IS PEIICHUS Pa3IMYHbIX 3a7a4 U3
MAaT€MaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHOM MPAKTUKHU.

Ypasnenusa u nepasencmea

PemaTte nuHelHble, KBaAPAaTHbIE YpaBHEHUS (C MCHOJIb30BAHUEM CHPABOYHOM
nH(poOpMalMK) U palMOHAJIbHBIE YpAaBHEHUS, CBOISIIMECS K HUM, CHUCTEMBI ABYX
YPaBHEHHM C IBYMS IEPEMEHHBIMHU.

IIpoBoauTh NpocTENIIME UCCIIEI0BAHNS YPABHEHNUN U CUCTEM YPABHEHUM, B TOM
Yyyclie C NPUMEHEHUEM TpapUUYecKuX MNpeACTaBICHUN (yCTaHABIMBATbH, UMEET JH
ypaBHEHUE WM CHCTEMa YPAaBHEHMH pELICHUs, €CIM MUMEET, TO CKOJbKO, U Tp.) C
OTIOPO Ha aNTOPUTM YUEOHBIX JCHUCTBUM.

[lepexoauTs OT cliOBeCHOW (OPMYIHMPOBKU 3adaud K €€ anreOpanveckoit
MOJEIN C TIOMOINBIO COCTAaBJICHHUsS YPAaBHEHUS WM CUCTEMBbl ypaBHEHMHH,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M IIOJIyYEHHBIN PE3YIIbTAaT.

[IprMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsI CPABHEHUS, OLICHKH; pelIaTh
JTUHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHOW U UX CHCTEMBI; JaBaTh IPapUIECKyIO
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

Dynkyuu
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OnepupoBarh Ha 0a30BOM YpOBHE (DYHKIIMOHAJIbHBIE TMOHSATUS M S3BIK
(TepMUHBI, CUMBOJHMYECKHE OOO3HAUEHHUA); OINpPEACNATh 3HAYeHUE (YHKIHMH TI0
3HAYEHUIO apTYMEHTa; ONPEACIIATh CBOMCTBA PYHKIUU 1O €€ rpaduKy.

CTpouTh rpaduKy dIeMeHTapHbIX GyHKIWMHA Buaa , Y = X2, y=x3,y =+/x ,y=

k; ommchIBaTh CBOMCTBA YKCIOBOM (HyHKIUHU 1O €€ rpaduKy (pu HEOOXOUMOCTH C
X

HaITPaBJISIOLIEN TOMOILBIO).

9 KJIACC

Yucna u éviuucnenusn

CpaBHHBATH U yIIOPSI0YMBATh PALlMOHAJIBHBIC U UPPALIMOHAIBHBIC YHCIIA.

BoinonHaTh apudmeTrHueckue AeUCTBUS C pallMOHATIbHBIMA YUCIAMH, COUYETAs
YCTHBIE M TMCBMEHHBIE IPUEMBI, BBINOJHATH BBIUYMCICHUS C HPPALMOHAIBHBIMU
YU CIIAMU.

HaxonuTh 3Ha4eHUS CTENEHEN C LEJIBIMU [T0KA3aTESIMU U KOPHEN; BBIUYUCIATh
3HAYEHHUS] YUCIIOBBIX BBIPAKECHU.

OKpyrisTh JACUCTBUTENBHBIE YHUCIIA, BBIIOJHATH IPUKHUIKY pPE3yJbTara
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKECHH.

Ypasnuenus u nepasencmea

PemaTe nuHENHbIE U KBaJpaTHbIC YPaBHEHUS, YPABHEHUs, CBOIAIINECA K HUM,
npocTeiiume ApoOHO-palMOHATIbHBIE YPAaBHEHUS.

Pemare mpocrtedimme CUCTEMBI [JBYX JIMHEWHBIX YPAaBHEHUUW C JIBYMs
MEPEMEHHBIMHU U CUCTEMBI IByX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SIBIIACTCS
JUHENHBIM (110 BU3YaJIbHOH OIOpE).

Pemate mnpocreliline TEKCTOBbIE 3a7aud ajareOpandeckuM CrocoOoM C
MIOMOILIbIO COCTAaBJICHUSI YPAaBHEHMSI WJIM CHCTEMbl JIBYX YPaBHEHUWA C JBYMs
MEPEMEHHBIMHU.

[IpoBoauTE pOCTENIINE UCCIIEIOBAHNS YPABHEHNUN U CUCTEM YPABHEHHUM, B TOM
qyclie ¢ MPUMEHEHHEM TpaUuuecKux MpeJCcTaBiIeHU (yCTaHaBIMBaTh, UMEET JIU
YPaBHEHHUE WIHM CUCTEMA YPABHEHUM PEILICHHUs, €CIIU UMEET, TO CKOJIBKO, H IIp.).

Pemars nuHelHbIE HEpaBEHCTBA, KBAJApaTHbIE HEPABEHCTBA; H300paxkaThb
pEelIeHME HEPAaBEHCTB HA YMCIIOBOM MpSMOM, 3alUCBHIBATh PELIEHUE C IOMOIIBIO
CHUMBOJIOB.

Pemate cucTeMbl IMHEWHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIFOUAOIIINE
KBaJIpaTHOE HEPABEHCTBO; U300pakaTh PEUICHUE CUCTEMbl HEPABEHCTB HA YHMCIIOBOM
PsIMOM, 3aITMCBIBATh PELIEHUE C TOMOUIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELICHUH Pa3IUYHbIX 3a7a4.

Dyukyuu

Pacno3naBate (yHKIMM u3y4yeHHbIX BHJOB. Iloka3piBaTh cXeMaTH4YECKU
pAacIoJIOKEHUE Ha KOOPAUHATHOM IJIOCKOCTH TpaduKoB PyHKIMH Braa: Y = KX, y = Kx

- — - - k .
+b ,y=ax +bx +c,y = x3, y = VX y = ~ B 3aBHCHMOCTH OT 3HAYCHHH
KO2(P(UIIMEHTOB; ONTUCHIBATH CBOMCTBA (DYHKITHH.

Ctpouth U M300paxaTb CXEMaTHYECKH TpaduKd KBaAPATUUHBIX (PYHKILUH,
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OTIMCHIBATh CBOMCTBA KBAJIPATUYHBIX (PYHKIIUM 110 UX IpaduKam.

Pacno3naBath kBajpaTHuHyl0 (YHKIHIO 1O (GopMmysie, MPUBOJUTH MPUMEPHI
KBaJAPaTUYHBIX (QYHKIHMN U3 PeaTbHOM XU3HU, DU3UKH, TEOMETPHUH.

Apugmemuueckasn u 2eomempuuecKkan npozpeccuu

Pacro3naBaTh apupMETHUECKYIO0 1 TEOMETPUUYECKYIO MMPOTPECCUU TIPU PA3HBIX
crioco0ax 3aJaHusl.

BBIMOMHATE  BBIYKMCICHUS C  HWCIOJb30BaHWEeM (QopMmyl N-TO  4ieHa
apu(METHIECKOH W TEOMETPUYECKOM IPOTrpeccHuif, CyMMblI TEpPBBIX N UJjeHOB (C
OTIOPOM Ha CIIPaBOYHYI0 HH(POPMAITHIO).

Pemiats 3a1aun, cBsI3aHHBIE C YUCIIOBBIMU TTOCIIEIOBATEILHOCTIMU, B TOM YHCTIE
3a/laud M3 peaJbHOM KW3HU (C HCIIOJIb30BaHUEM KaJbKYJATOpa, ITM(POBBIX
TE€XHOJIOTUI).

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHU S ITPUMEPHON
PABOYEN ITPOI' PAMMEBI KYPCA «'EOMETPHSI» (ITO TOJJAM OBYUEHU )

OcBocHue y‘I€6HOFO KypcCa «FGOMCTpI/ISI» Ha YPOBHC OCHOBHOI'O O6HIGTO
O6pa3OBaHI/I}I JOJIDKHO o0ecreynBaTh AJOCTHKCHHUC CIICAYIONIHUX IIPCIAMCTHBIX
O6pa3OBaT€JII)HI>IX PE3YJILTATOB:

7 KJIACC

Pacno3naBaTh M3ydeHHBIE T€OMETPpUUECKUE (PUTYPBI, ONPEEIATh UX B3aUMHOE
pacIoioKeHUE, H300paxaTh reoMeTpuueckue (Uryphl; BBINOJIHATH YEPTEKU IO
YCIIOBHIO 3a1aud. MI3MepsTh JMHEHMHBIE W YTIJIOBBIE BEIMYMHBI. Pemarte 3amaun Ha
BBIYMCIICHUE JIJTUH OTPE3KOB U BEJIMUMH YTJIOB.

Jlenath rpyOyr0 OLIEHKY JTMHEHHBIX U YIJIOBBIX BEJIMYUH MIPEIMETOB B peaIbHON
KU3HHU, Pa3MEpPOB MPUPOJIHBIX O00BEKTOB. PaznuyaTth pasmepbl 3THX OOBEKTOB IO
MOPSAAKY BEJINYMHBL.

CTpouTh 4epTEeKH K TECOMETPUUECKUM 3a7ja4aM (C UCTI0JIb30BAHUEM CMBICIIOBOM
OMOPBI: HABOJALIME BONPOCHI H/WIIH aIrOpuUTMa YYeOHBIX IEUCTBUI).

[Tonmp30BaThCA MpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU ¥ CBOMCTBA paBHOOEPEHHBIX TPEYTOJLHUKOB MPHU PEIICHUN 3a]1a4.

[IpoBOoaWTE  N[OKA3aTENbCTBA  HECIOXKHBIX  T'€OMETPUUYECKHX  TEOPEM.

[Tonmp30BaThCA NMPU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM M€JIMaHbl, TPOBEIEHHOMN K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
PEIICHNN TEOMETPUIECKUX 3a/1a4 (C UCTIOIh30BaHUEM 3PUTEIHHON HATIISTHOCTH W/ UITH
BepOaIbHOM OIOPHI).

Onpenensts nMapauieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT C
HAMHM cekymas. OnpenensaTe MapayiebHOCTh NPSIMBIX C IIOMOILBID PaBEHCTBA
PACCTOSTHUM OT TOYEK OJAHOM IPSMOU 0 TOYEK APYTOH MPSIMOM.

Pemate 3a1aun Ha KeT4aTon Oymare.

[TpoBOIUTE BBIYMCIICHUS U HAXOAUTHh YUCIIOBbIC U OyKBEHHBIC 3HAYCHHSI YTJIOB
B F€OMETPUYECKUX 33/1a4axX C UCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U
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MHOT'OYTOJIbHUKOB, CBOMCTB yTIJIOB, OOpa30BaHHBIX TMPU TEPECEUECHUU JIBYX
napajyieIbHBIX TMPSAMBIX CeKylled. PemaTs mpakTUuecKue 3ajayd Ha HAXOXKICHHUE
YTJIOB.

HNmeTh nipeacTaBiaeHne 0 MOHATHE TEOMETPUUECKOTO MECTA TOUEK.

@opMynUpPOBaTh ONPEACICHHUS OKPYKHOCTM W Kpyra, XOpAbl W JIHaMETpa
OKPYXHOCTH, MOJIb30BaTbCSI UX CBOWCTBAMHU. YMETh NMPUMEHSITh 3TU CBOMCTBA IPHU
pelIeHnY 3a1a4.

OpueHTUpPOBATHCS B MOHATHUSIX: OMKMCAHHAS OKOJIO TPEYTOJIbHUKA OKPY>KHOCTb,
IIEHTP OMHUCAHHOW OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMH O TOM,
YTO OUCCEKTPHUCHI YTJIIOB TPEYroJibHUKA MEPECEKAIOTCA B OJHOM TOUYKE, U O TOM, UTO
CEepEIMHHBIE MEPNEHAUKYIJISPhl K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJIHOU
TOYKE.

OpueHTUpOBaThCS B TIOHATHUSIX W ONEPUPOBATH Ha ©0a30BOM YpOBHE:
KacaTteiabHasi K OKPYKHOCTH, TE€OpeMa O IEPHEHAUKYJSIPHOCTH KacaTelIbHOM |
paauyca, NpOBEIEHHOTO K TOYKE KaCaHUs.

Nmers mipencTaBieHUE O MOPOCTEUIIUX TE€OMETPUUYECKUX HEPABEHCTB, HX
MIPAKTUYECKOM CMBICIIE.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUS C MOMOIIBIO LUPKYJISA U
JIMHEUKHU.

8 KJIACC

Pacnio3HaBaTh OCHOBHBIE BHUABl  YETHIPEXYTOJBHUKOB, UX  3JIEMEHTHI,
MOJIb30BATHCSI UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUECKHUX 3a]1ay.

OpueHTUpOBaThCS B MOHSITUU — TOYKUA NEPECEUEHUsS MEIUAH TPEyTrOJbHUKA
(1IeHTpa Macc) B pelieHruu 3a1ad.

Branets noHsATHEM CpeAHEN TMHUM TPEYTOJbHUKA U TPAINEUU, TPUMEHSTh UX
CBOWCTBA IIPU PELICHUHU MPOCTEUIINX N'€OMETPUIECKUX 3aaad. IMeTh npeacraBieHue
o teopeMe daneca u TeopemMe 0 NMPONOPUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX IS
pelIeHHs MPAKTUYECKUX 3a7a4 (C OMOPOi Ha 3pUTETBHYIO HATJIAIHOCTH).

[IpuMeHATh NpU3HAKU TOJ00MS TPEYrOJbHUKOB B PEIICHUM HECI0XHBIX
r€OMETPUYECKUX 3a]1aY.

[Tonb3oBaThess Teopemoil Iludaropa nans pemieHuss TreoOMETPUYECKUX U
NPaKTUYECKUX 3a]1a4.

Brnagets TOHATUSIMM CHHYyCa, KOCMHyca M TaHIT€HCa OCTpPOro yrJja
MPSIMOYTOJIBHOTO TPEyrojbHUKA. [l0/Ib30BaThCsi ATUMHU TMOHSTUSIMHU JUISl PELICHUS
MPaKTUYECKUX 3aJ1a4 (MPU HEOOXOUMOCTH C OTIOPOM Ha aJTOPUTM IIPaBUIIA).

Beruucnsate  (pasnuyHbiME - criocobamu)  (C OMOpol Ha  CHPaBOYHYIO
uH(OpMaIMIO) TUIONIAb TPEYroJbHUKA U IUIOMIAJd MHOTOYTOJBHBIX (UTYD
(mONB3yACh, TAe HEOOXOIUMO, KATBKYISITOPOM). [I[puMEHATh MoTyYeHHbIE YMEHUS B
MPAKTUYECKUX 3a/a4ax.

Brnanets MOHATHUSMU BIOUCAHHOTO W LEHTPAJIbHOTO YIjia, MCHOJIb30BATh
TEOpEeMbl O BIMCAHHBIX YIJIAX, YIVIAX MEXAY XOpAaMH (CEKyUIMMH) U yTJe MEXKIY
KacaTeIbHOM M XOPAOU NPH PELICHUH NPOCTEUILINX TEOMETPUUECKUX 3a/1au.
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Brnaners MOHATHEM OIMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOMCTBA
OMHUCAaHHOTO YETHIPEXYTOIBHHUKA MPU PEIICHUH MPOCTEHIIIHNX 3a/1a4.

[IpyuMeHsTh MONy4YEeHHbIE 3HAHHWS Ha MPAKTUKE — CTPOUTHh MaTEeMaTHUECKHE
MOJIETH [Tl 3a/1a4 peaIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOLINE BHIYMCICHUS C
NPUMEHEHHEM TMOA00MsI W TPUTOHOMETPUHU (TMOJB3YysSCh, TAE HEOOXOIUMO,
KAJIbKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOJUTH C UX TOMOILIBIO
Pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOIO TPEYTOJIbHHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYroJbHUKOBY). HaxoauTs (C MOMOIIBIO KaNbKyJSITOpAa) UIMHBI W YIJbl JJIA
HETaOJIMYHBIX 3HAYCHU.

[Tonb30Batbess opMysiaMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM JUISI HAxOXKJIEHUS COOTHOLICHWM MEXIYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU (C OMOPON Ha CIPABOYHYIO HH(POPMALIHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUII HAaXOXKICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY ), IPUMEHSTh UX MPHU PEIICHUN
OPOCTENUIINX T€OMETPUUYECKUX 3a/1a4.

Bnanete noHATHSAMU TIpeoOpa3zoBaHus MOJA00MUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HBIX (uryp. ITonb3oBaThCsl CBOMCTBaMH MOAO0MS MPOU3BOIBHBIX (PUTYP, YMETh
BBIYUCIIATh JUIMHBI U HAXOJUTh YIJIbl Y MOJOOHBIX (Uryp (1O anropuTMy y4eOHBIX
nevctBuii). IlpumeHsTh cBOMCTBa MOAOOMS B MPAKTHUECKUX 3aJadax. YMETb
MIPUBOANUTH MPUMEPHI MOJOOHBIX (PUTYpP B OKPYKAIOLIEM MUPE.

[Tonb30BaThest TeopemMamu (IO BU3YaJIbHOW OMOpPE) O MPOU3BEACHUU OTPE3KOB
XOpA, O MPOU3BEIAECHUHU OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCS BEKTOpamMu, MOHUMATh HMX TEOMETPUUECKUN U (PU3MUECKHI
CMBICTI, IPUMEHSTh UX B PEILICHUH FT€OMETPUUECKUX U (pu3nueckux 3anad. [[puMeHsaTh
CKJISIPHOE NMPOMU3BEICHUE BEKTOPOB ISl HAXO0XKICHUS IJIMH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJIMHAT HA TNIOCKOCTH, IPUMEHSATH €r0 B PELICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Brnanets MOHATHMSAMM NPAaBUIBHOTO MHOTOYTOJIBHHMKA, UIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTU U PaJIMAaHHOW MEpPHI yTIila, yMETh BBIYUCIATD TUIOLIAAb Kpyra
U ero yacrei (C omopoi Ha crnpaBO4YHYIO MH(popMaiuio). [IpuMeHsaThs nmonydeHHbIe
YMEHUS B IPAKTUYECKUX 3a/1ayax.

Haxoauth ocu (WM LEHTPHI) CUMMETpPUHM (UTYp, NPUMEHSATH JABM)KCHHUSA
IJIOCKOCTH B MPOCTEHUIINX CIyYasx.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN IS 3a/1a4 PEaIbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCIIEHUS C
NpPUMEHEHHEM ToJN00Us W TPUTOHOMETpUYeCKuX (yHKUUN (MOJB3YsCh, T
HEO0OXOMMO, KAJIbKYJISITOPOM).
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IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S IIPUMEPHOM
PABOYEN ITPOI' PAMMBI KYPCA «BEPOSITHOCTb I CTATUCTUKA» (TIO
I'OJAM OBYYEHU )

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposiTHOCT U cTatuctuka» B 7—9
KJIACCaxX XapaKTEPU3YIOTCs CIECAYIOINMHU YMEHUAMM.

7 KJIACC

Uutate wuHpOpMalNIO, MPEACTaBICHHYI0 B TaOJIuIaX, Ha JuarpaMmmax;
MPEACTABIATh JAaHHbBIE B BHJE TaONHI, CTPOUTH JAWArpamMMmbl (CTOJOHWKOBBIE
(cTosiOuaThie) U KPYroBbI€) M0 MAacCHMBaM 3HAYECHHUM (C UCIOJIb30BAHUEM 3PUTEIBLHON
HaIJISITHOCTU W/WK BEpOaJIbHOM OMOpBHI).

OnucelBaTe W HHTEPOPETHPOBATH  PEANbHBIE  YWCIOBBIE  JIAHHBIE,
MpPEAICTABICHHBIE B TA0JINIIAX, HA IUarpaMMax, rpapukax.

OpueHTHPOBATHCA B MOHATUSIX U ONIEPUPOBATh UMH Ha OA30BOM ypPOBHE:
cpenHee apupMeTnyecKoe, MeiMaHa, Han0oJIbllee U HAMMEHbBIIIEEe 3HAUCHU S, pa3Max.

Nmers mnpencraBineHue O CIydalHOM W3MEHUYMBOCTM Ha TPUMEpPax IEH,

(U3HUECKUX BETUYHUH, aHTPOIIOMETPUUYECKUX JAHHBIX; UMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTONYUBOCTH.

8 KJIACC

W3Bnekate M mpeoOpa3oBbIBaTh HH(POPMALIMIO, MPEACTABICHHYIO B BUJE
Ta0aul, auarpaMm, rpauKoB; MPEICTABIATh JaHHBIE B BHUAC TaONUIl, AHArpaMmm,
rpaduKoB.

OnuceIBaTh MOCIE COBMECTHOTO aHAIM3a JAHHBIE C IOMOMIBIO CTATUCTUYECKUX
MoKa3aTeNel: CpelHUX 3HAa4YeHWd M Mep pacceuBaHus (pa3max, IUCIEpcusl U
CTaHJaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThI YMCIOBBIX 3HAYEHUN U YaCTOTHI COOBITHI, B TOM YHCIIE 110
pesyibTaTaM U3MEpEeHUW W HaONIofeHWuN (C  HCHOJB30BAHHEM  3PUTEIBHON
HaTJISAHOCTH W/WUJIH BepOaIbHON OTIOPHI).

HaxonuTh BEpOSITHOCTH CIIy4allHBIX COOBITHI B OMbBITAX, 3HAs BEPOSTHOCTH
JJIEMEHTapHBIX COOBITUH, B TOM 4YHCI€ B ONBITAX C PABHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU COOBITUSMH (C WCIIOJIb30BAaHUEM 3PHUTEIbHON HATJISITHOCTH W/WIIN
BepOaIbHOM OIOPHI).

Nmets mpencraBieHne o rpadUyecKUX MOJCISIX: JEPEeBO  CIy4alHOTO
AKCIIEPUMEHTA, TUArpaMMBbl Diljiepa, YMCIoBas mpsiMasi.

OnepupoBaTh MOHATUSMH Ha 0a30BOM ypPOBHE: MHOXECTBO, MOJAMHOXKECTBO;
BBINIOJIHATH OTNEpalMy HaJl MHOKECTBAMU: 00bEIMHEHNE, NTIepeceYeHHEe, JOIOTHEHHUE;
NEepPEYUCHIATh  DJIEMEHThl  MHOXECTB, IPUMEHSTh CBOMCTBAa MHOXECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

Nmeth mpencraBieHue 0 rpauuecKkoM MPEICTaBICHUE MHOXKECTB M CBSI3EH
MEK]ly HUMH JJIsl ONMCAHUs MPOLIECCOB U SIBJICHUM, B TOM YHCIIE MPU PEIICHUU 3a/1a4
U3 IPYTUX YY4EOHBIX TPEIMETOB U KYPCOB.
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9 KJIACC

N3Bnekats 1 mpeoOpa3zoBbIBaTh MHPOPMALIKIO, TPEICTABICHHYIO B PA3JIMYHBIX
UCTOYHMKAX B BUJE TaOJMIl, TUarpamm, rpadukoB; MPEICTaBIATh JIaHHbIE B BUJC
Ta0JIuIl, AUarpamMm, rpauKoB.

Pemiats npocreiiiive 3a1a4i OpraHu30BaHHBIM IEPEOOPOM BAPHUAHTOB, & TAKXKE
C UCIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Nmetp mpencraBiieHHe 00 ONMHUCATENBHBIX XapaKTePUCTHUKAX JJII MAacCHBOB
YHUCJIOBBIX IAHHBIX, B TOM YHCJIC CPEAHHE 3HAYCHUS U MEPHI PACCEHBAHUS.

HaxonuTh 4acTOTHl 3HAYEHWW W YaCTOTHI COOBITHS, B TOM YHCIIC TOJB3YSICh
pe3yibTaTaMu MPOBEIEHHBIX U3MEPEHUI U HAOMIOACHUI (C OMOPOIl HAa CIIPABOYHYIO
uHGOpPMAIIHIO).

HaxonuTh BEpOSATHOCTH CIy4allHBIX COOBITUNA B M3YyYEHHBIX OMbBITAX, B TOM
YHUCJIE B OMNbBITaX C PaBHOBO3MOXKHBIMU JJIEMEHTAPHBIMU COOBITHUSIMU, B CEPHSIX
UCIIBITAHUM JI0 TIEPBOTO yCIeXa, B CEpUAX UCTBITaHUN bepHysuim.

NMetp mipejicTaBiieHHE O CIy4allHOW BETWYMHE M O paclpeesieHuu
BEPOSTHOCTEM.

NmMeTh mnpencraBieHUE O 3aKOHE OOJIBIIMX YHCET Kak O IMPOSIBICHUU
3aKOHOMEPHOCTH B CIyYallHOM M3MEHUYHMBOCTH M O POJU 3aKOHA OOJBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.
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TEMATHUYECKOE INTAHHUPOBAHUE

Temarnueckoe MiIaHUPOBAHUE M KOJIMYECTBE 4YacOB, OTBOJUMBIX HAa OCBOCHHE KaXJIOH TeMbl y4eOHOro IpenMeTa
«MaremaTtuka» IIpumMepHON amanTUpPOBaHHON OCHOBHOW 00pa3oBaTENIbHON MNpOrpaMMbl OCHOBHOT'O OOHIEr0 0Opa30BaHUsA
00yyYaromuxcst ¢ 3a/J€p>KKOM ICUXMYECKOTo Pa3BUTHS, B ILIEJIOM COBNAJAIOT C COOTBETCTBYIOLIUM paszzaenoM IIpumepHoii
paboueii mporpaMmel yueOHOTO0 npeameTa «MaTtemaTrka» 00pa3oBaTesIbHOM MPOrpaMMbl OCHOBHOTO 00111ero oopazosanus. [Ipu
sToM OpraHuzanus BIpaBe caMa BHOCUTh HW3MEHEHHs B COJIEP)KAHHME M PACHpPEIEICHHE y4eOHOro MaTepuasna I0 rojaM
oOy4eHHs, B MOCIEAOBATEIbHOCTh M3YyYEHHUS] TEM M KOJIMYECTBO YacOB HA OCBOCHHE KaXKJOW TEMBI, OIPEICICHHE

OpraHu3alUOHHBIX GopM 00ydeHus u T... OOOCHOBAaHHOCTh JAHHBIX U3MEHEHUH ONpeesieTcs] BRIOpaHHBIM 00pa30BaTENbHON

opranuzauueid Y MK, nHIMBUIYyaTbHBIMH ICUXO(PU3NYECKUMHU OCOOEHHOCTSIMU KOHKPETHBIX oOyyatomuxcs ¢ 3I1P, ctenensio
YCBOEHHOCTH HMMH YYEOHBIX TE€M, PEKOMEHJaluusMU 1O OTOOpY M ajanTaluyd Y4eOHOro marepuana IO MaTeMaTHKE,
IIpEACTaBICHHBIMU B [10sICHUTENIBHOMN 3aIIHCKe.

5 kaacce (He menee 170 )

HaszBanmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOE corep:kaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AOIIUXCS

4acoB)
HarypaabHbie Hecatnunas cucrema cuucieHus. Psan HarypaibHbIX uucend.|Yurarb, 3anucbiBaTh, CPABHUBATH HaTypalbHbIE YHCIA;
yucaa. leiicreus ¢ | Hatypanbnbiil psa. Uucno 0. HarypanpHble uncina Ha KOOp-|y4acTBOBaTb B OOCY:KICHHH CIOCO00B yIOPSAOYMBAHUSA
HATYPaJbHbIMH IUHATHOM mpsamoil. CpaBHEHHE, OKPYTJICHHE HATypaJbHbIX | YUCEIL.
YHCJIAMH qucell. HN300pamxaTh KOOPIAWHATHYIO TMPSMYI0, OTMeYaThb 4YHCIa

(43 u)

Apudmernueckue JeHCTBUS C HATypaJbHBIMH  YHUCJIAMHU.
CBolicTBa HyJsl TNpU CJIOKEHUUM U -YMHOXXEHHH, CBOWCTBA
eAMHMLIBI  Tpu  yMHOXeHuH.  llepemectutrensHoe  u
COUETaTEIbHOE  CBOMCTBA  CJIOKEHUS W YMHOXKEHUS,
pacnpeoenumenbHoe C80UCMBO YMHOMNCEHUSL.

TOYKAMHM Ha KOOPAMHATHOW NpPSIMOH, HAXOJAMTb KOOPIMHATHI
TOYKH.

HccaenoBarb cBoiicTBa HaTypaiabHOTO pana, uncen 0 u 1 npu
CJI0)KEHUH U YMHOXECHHH.

Hcnoab3oBaTh NpaBUIIO OKPYTIICHUS HATYPAJIbHBIX YHCEIN IIPH
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Jlenumenu u Kpammuble YHCIA, PA3JIOKEHUE 4YUCIA Ha
MHOxuTenu. [enenue c¢ ocrarkom. IlpocTeie u cocraBHbBIE
yucna. Ilpusuaxu oerumocmu va 2, 5, 10, 3, 9.

CreneHb ¢ HATypaJbHBIM [10OKA3aTEIEM.

YucnoBble BbIpAXKEHHUS; OPAIOK JCHCTBUM.

Pemenne TekcTOBBIX 3a71a4 Ha Bce apupMeTnueckue 1eicTBus,

Ha JIBM)KEHUE U MOKYTKHU.

HEOOXOIMMOCTH € OIIOPOH Ha aJITOPUTM IpaBHJIA.

BeinoiHATs apudMeruyeckue AEHCTBHA C HATYPAJIbHBIMU
YHUCJIaMH, BBIYMCJIATH 3HAUCHUS YHUCIIOBBIX BBIPAXKEHUM €O
CKoOKaMH 1 6€3 CKOOOK.

3anucbIBaTh IPOU3BEICHUE B BUJE CTECIICHU, YUTATh CTEIICHH,
HCNOJIb30BATh TEPMHMHOJIOTHIO (OCHOBaHME, IIOKa3arTelb),
BBIYMCJIATh 3HAYEHUS] CTENEeHed IpU HeOoOXOAMMOCTU C
BHU3yaJIbHON OTIOPOM.

BbINOJIHAT, NPUKHAKY M OLEHKY 3HAUYE€HUN YHCIIOBBIX
BBIPQXXCHUM, NMpeaaratb ¥ NPUMEHATH NPUEMBI MPOBEPKH
BBIUMCIICHUM.

Hcnonp30BaTe Ipu  BBIYUCICHUAX HEepPeMECTHTE]bHOEC H
coyeTarejlbHOe CBOWCTBAa CJI0KEHHSI M  YMHOKEHHS,
pacnpedenumenbHoe C80ICMEO YMHOMceHusa, HOpMyIupOBaTh
U [pPUMEHSATh [paBWia NpPeoOpa3oBaHUsi  YHCJIOBBIX
BbIPA’KEHNH HA OCHOBE CBOMCTB apu(pMeTHYECKUX AeHCTBUI
NP1 He0OXOAUMOCTH € HANpaBJsoUieil IOMOLIbIO.
®opmMy.IMpoOBaTh ONpefeJIeHUsl JCTUTENs U KpaTHoro (c
OTIOPOii Ha aITOPUTM IIPaBUJIA), HA3BIBATH JICIUTENIN U KpaTHbIE
Ylyclia; PAacmo3HaABaThb IPOCTbIE U  COCTaBHbIE YHUCIA;
(opMy.1HpOBaATH U IPUMEHSITH NPU3HAKH JISJIMMOCTH Ha 2, 3,
5, 9, 10, (c omopoil Ha anropuT™M IMpaBuja); NPUMEHSATH
AJITOPUTM  PA3JIOKEHUs 4YHCIAa Ha MPOCTHIE MHOXHUTEIH;
HAXOAUTH OCTATKH OT JIEJICHUS U HEMOJIHOE YaCTHOE.
PacnozHaBaTh MCTHHHBIE M JIOXKHBIE BBICKAa3bIBaHUSA O
HaTypaJbHBIX YHCIIaX, MPUBOAMTH MPUMePbI U KOHTPIIPUMEPHI,
CTPOUTH BBICKA3bIBAHUSI ¥ OTPULIAHUS BBICKA3BIBAHUN O
CBOMCTBaxX HaTypaJIbHbIX YHCEJ C ONIOPO Ha oOpasell.

Pemiatb TEKCTOBbIE 3ajaud apU(YMETHUECKUM CIIOCOOOM,
HCI0JIB30BATH 3aBUCHUMOCTH MEX]ly BEITUYMHAMU (CKOPOCTb,
BpeMs, PacCTOSIHUE; 1IeHa, KOJIUYeCTBO, CTOMMOCTb U JIp.) TpHU
HE0OXOIMMOCTH C MCIIOIb30BAaHUEM CIPAaBOYHON MH(pOpMaIUU:
aHAJM3NPOBATH TEKCT 3aJauu, nepeGopmMyaInpoBaTh YCIOBUE,
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H3BJIEKAThH HEOOXOAMMBIE JAaHHBIE, yCTAHABJIUBATH
3aBUCHMOCTH MEXKIY BEIMYMHAMU TIPU HEOOXOIMMOCTH C
HaIIpaBJAOIIECH IOMOILIBIO.

MoaeaupoBaTh XOJ PEUICHHUS 33Ja4d C IOMOIIBIO PUCYHKa,
CXEMBI, TAOJIHIIEI.
IpuBoauThL, pazdouparth
pEIICHU TEKCTOBBIX 3a/1a4.
C noMombI0 megarora OUEeHMBATh MOJYYEHHBIH pe3ynbTar,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  TIPOBEpssi  OTBET  HA
COOTBETCTBHUE YCIOBHIO, HAXOUTh OIIHOKH.

Pewamo 3a0auu ¢ nomowplo nepevopa ecex 603MOINCHBIX
6apuanmog.

3HAKOMHUTBCSI ¢ HCTOPHel pa3BUTHS apU(DMETHKH.

pasiinuHbIC  pCHICHUA, 3alMCU

Harasanas
reomerpus. JInaun

HA MJIOCKOCTH
(12 q)

Touxka, npsimMas, oTpe3oK, ayd. Jlomanasa. M3mepeHue IMHBI
OTpE3Ka, METPUYECKHE  E€OUHHULbI U3MEPEHHS  JUIMHBL
OKpy’>KHOCTb U KpYT.

[IpakTuueckas padora «IlocTtpoeHue y3opa u3 OKpy>KHOCTEID».

VYron. Ilpsmon,
N3mepenue yrios.

OCTpbIM, TYNOW W PpPa3BEPHYTHIA YIJIBL

I[pakTuyaeckas pabora «IlocTpoeHue yriosy.

Pacno3zHaBatp Ha uepTexax, pHCYHKAaX, ONHUCHIBATb,
UCNONB3Ysl TEPMHUHOJOTHI0, U H300paxaTh C IOMOILBIO
YepTEXHBIX ~ MHCTPYMEHTOB  (IpU  HEOOXOAMMOCTH IO

BU3yaJIbHOW OIOpe): TOUYKY, MPSIMYIO, OTPE30K, Jy4, YIOJ,
JIOMaHY!0, OKPYKHOCTb.

PacnozHaBaTh, NPUBOAMTHL NPHMePbI OOBEKTOB PEAIbHOTO
MHpa, UMEoUMX (opMy H3yUeHHBIX (UTYp, OLEeHHBATh HX
JIMHEHHBIE pa3MEPBL.

Hcnosb30BaTh TUHENHKY U TPAHCIIOPTUP KaK UHCTPYMEHTHI JJIs
IIOCTPOCHHUSI U U3MEPEHUS: M3MEPATH JUIMHY OTPE3Ka, BEIMUYUHY
yIja; CTPOMTBL OTPE30K 3aJaHHOM [UIMHBI, YIOJ, 3aJaHHOU
BEJINYMHBI; OTKJIAABIBATH IUPKYJIEM PABHBIE OTPE3KH, CTPOUTH
OKPY>KHOCTb 33JIaHHOI0 pajnyca.

HN3o0paxkars KOHQUTypalluu TreOMETpUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTEH, HMX 4YacTed Ha HEJIMHOBAaHHOM U
KJIeTYaTOW Oymare; mpeasiaratb, ONMUCHIBATH U 00CY:KIATH
€roco0bl, AJrOPUTMBbI IIOCTPOEHUS IIOCIE COBMECTHOIO
aHaJIn3a.

PacnozHaBaTh M H300pakaTh Ha HEIMHOBAaHHOW M KJIETYATOU
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Oymare TMpsIMOH, TYIIOH, pa3BEPHYTHIA  YIJIbI,
CPAaBHUBATH YTJIbL

BbI4ucasaTh JJIMHBI OTPE3KOB, IOMAHbIX.

IlonuMaTh W MCOOABL30BATH MPH  PpelleHHH  3a/Ja4
3aBHCHMMOCTH MEXIY €IMHHUIIAMU METPUUYECKOM CHUCTEMBI Mep;
3HAKOMUTBCS C HEMETPUUYECKUMH CUCTEMAaMU MEpP; BhIPAKATh
JUIMHY B Pa3IMYHbIX €AMHUIIAX U3MEPEHUS ITPH HEOOXOIUMOCTH
C OIOPOH Ha CIPAaBOYHYIO UH(OPMAIIHIO.

HccaenoBarhb Gurypsl u KoHGUTYpaLuu, UCHOIB3YS HPPOBHIE
PECYPCHI.

OCTPBI,

OO0bIKHOBEHHEIE
poou
(48 u)

HpoOsb. IlpaBuibHble W HempaBwibHble ApoOH. OCHOBHOE
cBoiicTBO 1pobu. CpaBHEHHE APOOEIi.

CrnosxeHue 1 BbIYMTaHHE OOBIKHOBEHHBIX JipoOeil. CmelaHHast
IpoOb. YMHOXEHHE M JEJeHUE OOBIKHOBEHHBIX ApOOei;
B3aMMHO-00paTHEIE APOOH.

Pemenue TekcTOBBIX 3ajad, cojepxkamux Apoou. OCHOBHbIE
3aJauu Ha JpOOH.

[TpumeHenue OyKB JUIsl 3aIIMCH MAaTEMATUUYECKUX BBIPAKECHUHN U
IIPEUI0KEHU M.

MoaenupoBath B rpaduueckoil, npeaMeTHoil ¢opme, ¢
IIOMOLIBbIO KOMIIBIOTEPA IOHATUS U CBOWCTBA, CBS3aHHBIE C
O0OBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aMCHIBATh, CPABHUBATh OOBIKHOBEHHBIE JPOOH,
npeaiarath U 00Cy:KI1aTh COCOOBI YIIOPSAOYMBAHUS IPOOCH.
H3o0paxkaTs OOBIKHOBEHHBIE IpoOM  TOYKaMH  Ha
KOODIMHATHOM  MpsMOH;  HCHOJIb30BATh  KOOPAWMHATHYIO
OpSAMYIO JUIs CPaBHEHHSI JPOOEH.

®opMyJIMPOBaTh, 3aNIMCHIBATH C MOMOIIBI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOM C OMOpOi Ha MpaBUIIo;

HCIOJIb30BATh OCHOBHOE CBOMCTBO JpOOM Ul COKpauwjeHusl
Oopobeti u npugedeHusi OpobU K HOBOMY 3HAMEHAMEN0 8
nPOCMEUUx Cay4asx.

IIpeacraBasaTs Mo o0pa3ily CMENIaHHYKO JpoOb B BHUJE
HENpPaBWIBHOM M BBUIEHATH ILEAYH0 4YacTb 4YHCIA U3
HETIPaBWJILHOM JIpO0H.

BoinosHATH apudMeTHyecKue 1eiicTBUA ¢ OObIKHOBEHHBIMU
Ipo0sIMM B TPOCTBIX  CIy4YasX; HNPHMEHATh CBOiicTBa
apudMeTHUecKuX IeHCTBUN I pallMOHAIN3ALNN BHIYUCICHUM.
BbINOJHATL NPUKHAKY W OLEHKY PE3yJIbTaTa BBIYMCICHUN;
NpeLIaratb U NPMMeHATh NPUEMBI IPOBEPKHU BbIUUCIICHUI.

IIpoBoauThL McCeI0BAHUSL CBOWCTB ApoOCH, omupasch Ha
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YHCIIOBbIE  3KCIEPUMEHTHI
KOMITBIOTEPA).
Pacno3HaBaTh UCTHHHBIE U JIOXKHbBIE BBICKA3bIBAHUS O APOOSIX,
NPUBOJMTH NIPUMeEPbl ¥ KOHTPIPUMEPBHI.

Pemiath mpocTeiiliie TEKCTOBBIE 3aJaud, CoOJepIKallue
IpoOHBbIe NaHHBIC, M 337a4ll HA HAXONHCOEHUe 4acmu Yenio2o U
Yeno2o no e2o Yacmu,; GbIAGIAMb UX CXOOCMEA U PAZTUYUA.
MopeaupoBaTh X0/ peLIeHUs 3a/laud C HNOMOIIBIO PHCYHKa,
CXEMBbI, TaOJINLIBI.

IIpuBoanTh, pa3déMparb, OLEHMBATHb pA3JIUYHbIC PEILEHUS,
3artmucu pGIHGHI/Iﬁ TCKCTOBLIX 3aJad IIpHUu H€O6XOIII/IMOCTI/I C
HaIIPaBJIAIONIEH ITOMOIIBIO.

C noMompbI0 megarora OLEeHMBATh IOJYYEHHBIH pe3ynbTar,

(B TOM 4YHCI€ C INOMOIIBIO

OCYHIECTBJSATh  CaMOKOHTPOJb,  IpOBEPsii  OTBET  Ha
COOTBETCTBHUE YCJIOBHIO, HAXOAUTb OLIHMOKHU.
3HAKOMHTBCS € UCTOPHEi pa3BUTHS apUPMETHKU.

Harasanas MHOrOyroJapHUKHY. YeTbIpEXYTroJIbHUK, PsMOYTOJIbHUK, | PaciosHaBaTh, u300paxkaTh C MOMOMIBIO  YEPTEKHBIX

reomMeTpus. KBaJIpar. UHCTPYMEHTOB M OT pPyKH, MOAENUPOBaTh H3 Oymaru

MHOroyroJibHUKH TpeyronbHuUK. MHOT'OYTOJIbHUKH.

(104 [Inomane U nepuMerp NpsAMOYIOJIBHUKA U MHOTOYT'OJIBHUKOB, IIpuBoanTh NMpUMepbl O0BEKTOB PEATLHOTO MHUpa, UMEIOLINX
COCTABNEHHBIX M3 TPAMOYTONBHUKOB, €IMHMIB M3Meperms| POPMY — MHOTOYTOJNBHUKa, MpAMOYTOJIbHIKA,  KBaJpata,
rtomau. TlepuMeTp MHOrOYToMbHUKA. TPEyTrOJIbHUKA, OLEHUBATH UX JIMHEHHBIEC Pa3MEPBL.

BbluMcJATh: TEPUMETP TPEYTrOJbHHUKA, MPSIMOYTOJIbHHKA,

MHOTOYTOJIFHUKA; IUIOMAAb MPSIMOYTOJIbHUKA, KBajgpaTta (TpU
HE0O0XOIMMOCTH C OTMOPOil Ha AITOPUTM YUEOHBIX IEHCTBUIA).
N3o00pakarh OCTpPOYTOJIbHBIE, MPSAIMOYTOJIBHBIE u
TYNOYTOJIBHBIE TPEYTOJbHUKH.

Crponth Ha KieT4yaToi Oymare KBagpaT U MPSIMOYTOJBHUK C
3aJJaHHBIMU JUIMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NpPSIMOYIOJbHUKA, KBajpara ITyTEM
JKCIIEPUMEHTa, HaOJIIOJCHUs, HW3MEpPEHHs, MOJIECIHUPOBAHUS;
CpPaBHMBATh CBOMCTBA KBaJApaTa U NPAMOYTOJIbHUKA.

50




Pacno3HaBaTrhb WCTHHHBIE U JIOXKHBIE BBICKA3bIBAHHS O
MHOTOYTOJILHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEDPHI.
HccnenoBath 3aBHCHMOCTD TUIOMIAN KBAJpaTa OT JJIMHBI €T0
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJIPATHOM CETKH YISl TOCTPOCHUS
¢uryp;  pa3duBaTh  NPSIMOYTOJBHHUK  Ha  KBaJpaThl,
TPEYTrOJIbHUKH, COCTABJATL (UTYpHl W3 KBAaJpaTOB |
PSIMOYTOJIBHUKOB ¥ HAXOIUTh UX IUIOMIA/Ib, Pa30UBATh (DUTYPBHI
Ha MPSAMOYTOJILHUKH U KBaAPaThl U HAXOAUTh UX IUIOMIAb (TIpU
HEOOXOMMOCTH C HAIIPABJISIONIEH TOMOIIIBIO).

BpIpa:xkath BeIWYMHY IUIOMIATM B PA3JIMYHBIX EAMHUIIAX
U3MEPCHHUSI METPHYECKOM CHCTEMBI Mep, HCHO0JIb30BaTh
3aBHCHMOCTH MEX]y METPUUYECKHUMH EIUHULIAMH WU3MEPECHUS
IUIOMIAIM TpU HEOOXOAMMOCTH C OMNOpPOW Ha CIPaBOYHYIO
UH(pOpPMAIIHIO.

3HAKOMHUTBCS € MNpPUMepPaMU MPUMeHeHHMs IUIOMAIN U
repuMeTpa B MPaKTHUUECKUX cuTyarnusx. Pemarb 3agaum u3
peanbHOM KU3HU, P HEOOXOAMMOCTH C OTIOPOW Ha aNTOpPUTM
MpaBuiia, 00CYKIaTh Pa3jMYHbIe CIOCOObI PEIICHUS 3aa4.

JlecaTUYHBIE
npooun
(38 u)

Jecaruunas 3anuck 1podei. CpaBHEHHE A€CATHUHBIX JPOOEH.

JlelicTBus ¢ gecATUUHBIMU ApoOsSMU. Okpyenenue 0ecamuiHblx
opoobelti.

Pemrenne TekcTOBBIX 3amady, comepxammx aApoou. OCHOBHBIC
3a/1auu Ha APOOH.

IIpencraBasATh necATUYHYIO ApoOb B BHJIE OOBIKHOBEHHOM,
YUTATh M 3aNHUCHIBATh, CPABHMBATHL JCCATHUYHBIC APOOH,
npemiaratb M 00CYXKIaTh CHOCOOBI  YIIOPSAOYHMBAHUS
JECSITUUHBIX ApoOei.

HN3o00paxaTsb necsaTUyHBIC ApoOM TOYKAMH HA KOOPAMHATHOM
MIPSIMOM.

BbIAABJISITH €XO0ACTBA M PAa3JIUYUs TPABWIT apuPMETHIECKUX
JIEHCTBUM C HATyPATbHBIMHU YHCIIAMH U JIECATUYHBIMH JIPOOSIMHU,
I0CJIE COBMECTHOTO aHAIU3a.

BoinmoJHATs apudMeTHuecKue JACUCTBUS C JACCATUYHBIMU
Ipo0siMH; BBINOJHATH NPUKHIKY H OLEHKY pe3yibTara
BBIUMCIICHUH.

IIpumeHsaiTh cBoiMcTBa apupMETUUECKUX ACUCTBUN I

51




palnoHaIN3aluHA BEIYUCIICHHUM.

Ilpumenamep npaguno okpyznenus Ooecimuunvlx Opobeil, NPU
HEOOXOIMMOCTH C BU3YAITBHOU OMOPOH.

IIpoBoauTh HCC/IET0BAHUSI CBOKMCTB JIECATHYHBIX JpOOEH,
OMHUPasICh HA YHCIOBBIE DSKCIEPUMEHTHI (B TOM YHCIE C
MTOMOIIIBIO KOMITBIOTEPA).

Pacno3HaBaTh HUCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS O JAPOOSX,
NPUBOAUTH TNPUMEPbl U  KOHTPIPHUMEPHI, CTPOHUTH
BbICKA3bIBAHUS U OTPUIIAHKS BbICKA3bIBAHHI.

Pemars mpocreiiline TEKCTOBBIE 3aJladyd, COAEpIKalIue
JIPOOHBIC TAHHBIE, K HA HAX0JICOEHUEe YACMU Yel020 U Yen020 No
€20 yacmu; BbIABJISITh UX CXOACTBA U Pa3JnyMs.
MoaeanpoBaTh XOJ PEIICHHS 3a/ladyd C MOMOIIBI0 PUCYHKA,
cxembl, Tabmuipl. Pa30uparh pa3nuuHbIE pEIICHUs, 3aIlllCH
PEIICHUI TEKCTOBBIX 3a/1a4.

OnepupoBaTh IpOOHBIMU YHUCIIAMU B pPEaTbHBIX KHU3HEHHBIX
CUTYyaIIHSIX.

C nomombi0 meaarora OUEHWBATh IMOJYUYEHHBIN pe3yibTarT,
OCYLIEeCTBJSATHL  CAMOKOHTpOJIb,  TIpOBepsisi  OTBET  Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTh OLTHOKH.

3HAKOMUTHCS ¢ HCTOPHE pa3BUTHS apruPMETUKN

Harnsanasn
reoMeTpus.
Tena u purypsi
B IIPOCTPAHCTBE
(CR))

Mmnocoepannuxu. M306pasxcenue mnocoepannukos. Mooenu
NPOCMPAHCMBEHHBIX Mell.

IpsamoyeonvHolil napannenrenuned, kyo. Pazeépmku kyoa u
napannenenuneoq.
O6vém Kyba, npsamoy20bHO20 napaiieienuneod.

Pacno3HaBaTh Ha 4epTexkKax, PUCYHKAX, B OKpPY:KaloleM
MHpe IPsSMOYTOJIbHBIN Mapasienenunes, Kyo, MHOrOrpaHHUKH,
OIIMCBHIBATD, HUCIOJIL3YyH TCPMHUHOJIOIUIO, OLICHUBATH
JTUHENHHBIE pa3Mephl.

I[IpuBoauTH MpUMepBbI 0OOBEKTOB PEaTbHOIO0 MHUPA, UMEIOIINUX
(opMy MHOTOTpaHHHUKA, MPSIMOYTOJBHOTO MNapajliesienunesa,
KyOa.

HN300paxaTs KyO Ha KileT4aTol Oymare.

HccaenoBarb cBoOiicTBa KyOa, IIPSAIMOYTOJIBHOTO
napasJiesienumes1a, MHOTOrPaHHUKOB, MCHOJIb3YsSd MOJEIH MpU
HEOO0XOAMMOCTH C HAIPABJISIONIEH TOMOIIBIO.
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Pacno3naBath  pa3BEPTKM  KyO0a U THapajuiesienuIe/a.
MoaenupoBaTh Ky0 U mapayuiefienumnea u3 OyMara ¥ IMpovux
MaTepuaios, Mo oOpasity.

Haxonuth u3MepeHUs, BBIYHCISTH ILUIONIAh MOBEPXHOCTH;
00BEM Ky0a, MPSMOYTOJIBHOTO TapalielenuIeia ¢ OMopoi Ha
QITOPUTM YYEeOHBIX JCWUCTBUI; HCCJIEI0BATH 3aBHCHMOCThH
00béMa Ky0a OT ITTMHEI ero pedpa.

Habaoaate M NPOBOAUTH AHAJOTHM MEXIY TOHATHIMU
TUIOINAAH ¥ 00bEMA, IEPUMETPA U IO TOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIC U JIOXKHBIC BBICKA3bIBAHUS O
MHOTOTpaHHHKaX, NMPUBOAUTH MPHMEPBI U KOHTPIPHUMEPHI.
Pemars 3a5a4u U3 peajabHON KU3HU.

IloBTOpeHue
H 000011IEHHE
(10 a

[ToBTOpEHHE OCHOBHBIX MOHITHI M METOIOB Kypca 5 Kiacca,
0000111IEHNE 3HAHNI.

BerumncasTe 3Ha4CHNSI BBIPAXXECHUM, COAEPKAIMX HATYPaJIbHbIE
9rcia, OOBIKHOBEHHBIE M JICCATUYHBIC JApPOOH, BBINOJIHATH
npeoOpa3oBaHUs YUCEN MTPU HEOOXOIUMOCTH C HaAIpaBJISIONIEH
IIOMOLIBIO.

BeiOupars  cmocod  cpaBHEHMsS ~ 4YHCEN,  BBIYMCIEHUH,
NPUMEHSATh CBOWCTBA apupMETHYECKUX JAEHCTBHM  1Jis
palMoOHaIN3alluU BEIYUCICHUH.

OcyuiecTBaAATh CAMOKOHTPOJb BBINOJHAECMBIX JIEHCTBUM H
CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHHI.

Pemate mnpocreifilnue 3a4a4yd U3 peajbHOW  JKU3HH,
NPUMEHATh MaTeMaTHYeCKHe 3HAHUSA /IS PELICHUs 3a7a4d U3
JPYTUX y4eOHBIX PEAMETOB.

Pemate mpocreiiiiMe 3agauyd  pas’HbIMH  CIIOCO0aMH,
CPAaBHUBATH  CHOCOOBI  peUIeHMs  3aJaud, BBIOHpPATH
PanMoOHAJIBLHBINA CIIOCO0.

6 kaacc (He meree 170 u)
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Ha3Banmue
pasneia (TeMbl)
Kypca (4uciao

OcHoBHOe cojiep:KaHue

OcHOBHbBIE BUIBI 1€SITEJIbHOCTH 00y4a0mIUXCsl

4acoB)
Harypanbnbie Apudmerndeckue 1efcTBUA C MHOTO3HAYHBIMU HATYPAJIbHBIMU | BLINOJHATL apudmeTHueckHe IeCTBUA C MHOTO3HAYHBIMHU
Yucaa grciaMu.  YWCIOBBIE  BBIPAKEHUS, TMOPSIOK JICHCTBUH, | HATYPAIbHBIMH YHCIAMH, HAXOAMTh 3HAYEHUS] YHCIOBBIX
(30 u) UCIONIb30BaHue CKOOOK. OKpyTiieHHe HAaTypaJIbHbBIX YHCEI. BBIPAXXCHHI CO CKOOKaMH 1 06€3 CKOOOK; BHIYUCIATH 3HAYEHUSI

Jlenurenu u KpaTHBIC YHUCTIA; HAUOOIbUWUL 0OWUL Oelumeb U

HAaumeHbvuiee 06%;66 KpamHoe.

Paznoxxenue uucia Ha IMPOCTBIC MHOXHTCIIN. I[CJ'II/IMOCTL

CYMMBI U ITPOU3BCIACHUA. HeHeHI/Ie C OCTAaTKOM.
Pemenue TeKCTOBBIX 3a1ad4.

BBIPa)KEHUH, CoIepkKaLUX CTETIEHH.

BbINOJHAT, NPUKHUAKY M OLEHKY 3HAYCHUH YHCIOBBIX
BBIPXKECHU, IPUMEHATH NPUEMBI POBEPKH pe3yJIbTaTa.
Hcnonb30BaTh Mpu BBIUUCICHUAX MepeMecTHTe/]bHOe H
coueraTejJbHOe CBOMCTBA CJIOXKEHUS] M  YMHOKEHHS,
pacnpedenumenvHoe C60UCMEO YMHON}CEHUA OMHOCUMENbHO
C0)iceHUus, CBOMCTBA apuPMeTHYECKUX 1efiCTBHIA.
HccnenoBarb  4yuCIOBBIE  3aKOHOMEPHOCTH,  IPOBOIUTH
YHCIJIOBBIE DKCIIEPUMEHTHI.

®opMyJIMpoBaTh  ONpedeJeHUsl JEIUTEeNsT U KpaTHOro,
HauOoOJbIIero OOLIero JenuTeNss M HauMEHbLIEro OO0IIero
KpPaTHOTO, MPOCTOrO0 M COCTABHOTO YHUCEN; HUCIOJIb30BaTh 3TU
HOHATHS NIPH pelIeHUH 3a]1a4 (IIpU HEOOXOUMOCTH € ONOpOil Ha
QITOPUTM MPABUJIIA).

IIpuMeHsAITH AJrOPUTMBbI BBIUMCIEHUS HAUOOJIBLIETO OOIIEro
JACIIUTEIIL M HAUMMCHBIICTO O6HI€FO KpaTHOIo0 ABYX 4YHCCI,
AJITOPUTM PaA3JIOKCHUA YHCJIa Ha IIPOCTBIC MHOXKHUTCIIN.
HccnenoBarb cBOMCTBaA JEIMMOCTH CyMMBl M IPOU3BEACHHUS
YHUCEN C OIOPOM HA BOIPOCHBIN IUIAH.

IIpuBoauTHL mNpUMepPbI YHCEN C 3aJaHHBIMU CBOWCTBaMH,
Pacno3HaBaTb BEPHLIC U HEBEPHBIC YTBCPIKICHUSA O CBOMCTBAxX
YuCCil, ompoBeprarb HCEBCPHBIC YTBCPKIACHHUA C ITOMOIIBIO
KOHTPIIPUMEPOB.

KoncTpynpoBare  MaTeMaTH4eCKHe  NPEIJIOKEHHA  C
MIOMOIIIBIO CBS30K «I», «HUIIH», «ECIH. .., TO...» 110 00pa3Iy.
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PemiaTh TEKCTOBbIE 3a/1a4M, BKJIIOYAIOIINE TOHATHS I€TUMOCTH,
apu(METHYECKUM CIIOCOOOM, HCIOJIB30BaTh mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM HA BOIIPOCHBIM IUIAH.
MoaeaupoBaTh XOJ pELICHHs 33Jauyd C MOMOILBIO PUCYHKa,
CXEMBI, TAOJIHIIEI.

[IpuBonuTh, pa3Ouparb, OLIEHMBATh Pa3jIHYHbIC PpelIeHH,
3allMCH  pelleHMii TeKCTOBBIX 3aJa4 C Halpasisloulei
HOMOILIBIO.

Kputnuecku oneHMBaTh MOJYyYeHHbIH pe3yJbTaT, HAXOAHUTH
OIIMOKH, OCYLIECTBJSATh CAMOKOHTPOJIb, IPOBEPsAs OTBET HA
COOTBETCTBHE YCJIOBHIO.

HarnsigHas
reoMeTpusi.
IIpsimble Ha
IJIOCKOCTH
(7w

Ilepnenouxynapnvie npsamvle. Ilapannenvhvie npsmoie.

PaccrosiHre Mexly 1ByMsl TOUKaMHM, OT TOYKH J10 IIPSIMOM,

JUTMHA TIyTA Ha KBAJAPAaTHOM CETKE.
IIpumepyl npamulx 6 npocmparcmee.

Pacno3HaBath Ha uepTekax, PHUCYHKax CIy4ad B3aUMHOIO
PaCTIONIOKEHHS IBYX MPSMBIX.

HN300paxar, ¢ 1NOMONIbI) YEPTEKHBIX HHCTPYMEHTOB
KJIeTyaToi Oymare JBE TMepeceKarolmuecs NpsMbIe, JIBE
napajijielbHble MpPsSIMbIE, CTPOUTH MPSAMYIO, EPIEHANKYISIPHYIO
JTAHHOM.

IpuBoauTH npuMepbI napauIeIbHOCTH "
NEPHEHANKYISIPHOCTH IPSIMBIX B TPOCTPAHCTBE.

Pacno3HaBath B MHOIOYrOJIbHMKAX MEPHEHIUKYISIPHBIE U
napajiebHble  CcTOpoHbl. M300paskaTh MHOTOYTOJBHUKH C
napasuieTbHBIMU, IEPICHANKYISIPHBIMU CTOPOHAMH TI0 00pasily.
Haxoauthb paccrosiHue MEXAy JABYMsS TOYKAaMH, OT TOYKH JO
NpsIMOM, NJIMHY MyTH Ha KBAJApPAaTHOM CETKE, B TOM YHCIE
WCTIONB3Ys MU(DPOBBIE PECYPCHI.

Apoon
(32 v)

OObIKHOBEHHas:  JIpo0b,  OCHOBHOE  CBOMCTBO

cokpaitenue npoodeit. CpaBHEHHE U YIIOPAI0YMBAHUE IPOOEH.

Jecstuunble [pobu U MeTpUUYecKas CUCTEMa Mep.

1podu,

Apudpmerndyeckue — JeWCTBHA ¢ OOBIKHOBEHHBIMHU

JACCATUYHBIMHN )IpO6$IMI/I.

u

CpaBHUBATBH U YNOPSIIOYMBATH JpOOH, BBIOHPATH CHOCOD
CpaBHEHHUS JpOOEi.

IpeacraBasaTh jaecaiTHYHbIE IpoOUW B BUJAE OOBIKHOBEHHBIX
npo0Oeil 1 OOBIKHOBEHHBIE B BUJIE JECATHYHBIX, HCIOJIb30BATH
IKBUBAJICHTHBIC NPEACTABJICHUA HpO6HBIX YuCell IIpHU HUX
CPaBHEHMH, IPY BBIYHUCIICHUSX (IIPU HEOOXOAUMOCTH €
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OtHomenue. [lenenue B JaHHOM OTHOIIeHMH. Macuimao,
IPONOPLIHUSL.

[TonsiTue mpoueHTa. Boluncienue npoueHta oT BEIMYUHBI U
BEJIMYUHBI 110 €€ IIPOLICHTY.

Pemienue TekcTOBBIX 3ajjay, COAEPKAILIUX IPOOU U MPOLIEHTHI.
[TpakTuyeckas pabora « OTHOLICHHE AJTHMHBI OKPYKHOCTH K €€
JUaMETPY».

HalpasJIAIOLIEH TOMOLIBIO).

Hcnoab30BaTh JAECATHYHBIE JpoOM TpU MpeoOpa3oBaHUU
BEJIMYUH B METPUYECKOU CUCTEME MEDP.

BoinoaHaTs apupMeTnyeckue AeiicTBUsI C OOBIKHOBEHHBIMHU U
JECATUYHBIMU APOOSMHU.

Boruncasars 3HAYEHUs BBIPAXKCHU, COJIepIKaIINX
OOBIKHOBEHHBIE M JIECATUYHBIE  JAPOOHM,  BBINOJHATH
npeoOpa3oBaHusi poOel, BBIOMPATH CHOCO0, NPUMEHSATH
CBOICTBA apu(PMETHUCCKUX JEHCTBUU [UISI PaMOHATH3AINH
BBIUMCIICHUM.

CocTaBJifITh OTHOIIEHUS U MPONOPLUHU, HAXOAUTH OTHOLIEHHE
BEJIMYUH, IEIUTh BEIMUMHY B JAHHOM OTHOILIEHUU.

Haxoauth 3KcHepMMEHTAIBHBIM NYTEM OTHOIIEHUE JUIMHBI
OKpYXHOCTM K €€ juameTrpy (Opu HEOOXOAUMOCTH C
HaIpPaBJISAOLIEH TTOMOIIIBIO).

HaxoanTh Macmta® miaHa, KapThl M BBIYMCIATH PACCTOSHMS,
HCIIOJIb3Ysl MaclITal ¢ OMOPOH Ha alrOPUTM Y4eOHBIX JEHCTBHIA.
OO0BSICHATB, YTO TAKOE MPOLEHT, YIIOTPEOISATh 000POTHI peUH CO
CIIOBOM «IIPOLIEHT». BbIpamaTh MpoLeHThl B Ipo0sSX U Jpodu B
IIPOLIEHTAaX, OTHOILIEHUE IBYX BEJINYMH B IIPOLICHTAX.
BbruncasTh NPOLIEHT OT YKCIIa U YUCIIO 10 €ro MPOIIEHTY.
OxKpyrasite ApoOH U MPOLEHTHI, HAXOAUTh TPUOTMKEHUS YUCET
pU HEOOXOIUMOCTH € UCTIOJIb30BAaHUEM BU3YaJIbHON OTIOPHI.
Pemars 3agaym Ha YacTH, IPOLEHTHI, NPONOPLUHU, HA
HaxoXJAeHHe JpoOu (MPOLEHTa) OT BEIMYUHBI U BETMYUHBI 110 €€
npobu (MpoleHTy), ApoOu (TPOIEHTa), KOTOPBIH COCTaBISIET
onHa BenuunHa OT Apyrod. IlpuBoauts, pa3duparb,
OLICHMBATDH PA3JINYHBIE PEIICHUS, 3allMCH PELUIEHUH TEKCTOBBIX
3a/1a4 NpU HEOOXOAMMOCTH C HaIlPaBJIAIOIIEH TOMOIIBIO.
HN3Baekary wuHpopManuMo w3 TAOIUI] ©W  JIUarpam,
HUHTEPIPETUPOBATH TabJIMYHBIE JIaHHBIE, ONPENEIATh
HauOoJblIIee U HAMMEHbIIEE U3 MPEICTABICHHBIX JAHHBIX.
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Harnsanas
reoMeTpusi.
Cummertpust
(69)

Ocesas cummempus. Llenmpanvruas cummempus.

Ilocmpoenue cummempuyHvix ueyp.
Cummempus 6 npocmpancmee.

Pacno3HaBaTh Ha uepTekax U U300paKEeHUSIX, H300PaKATh OT
PYKH, CTPOMTBH C IOMOIIBIO MHCTPYMEHTOB (GUrypy (OTpe3oK,
JIOMaHyl0, TpPEYTOJIbHUK, MPSMOYTOJbHUK, OKPYX HOCTb),
CUMMETPUYHYIO JaHHOW OTHOCHUTEIBHO IIPSIMOM, TOYKH C
HaIPaBJISAOLIEH TOMOILBIO.

Haxoauth npuMepbl CHUMMETPUH B OKPYXKAIOIIEM MUPE.
MopeaupoBarb u3 Oymaru jaBe GUIYpbl, CHUMMETPHYHBIC
OTHOCHUTEIIBHO IIPSAMOH; KOHCTPYHPOBATh TI'€OMETPUYECKUE
KOH(UTYpalu, UCTIOIb3Yys CBOMCTBO CUMMETPHUH, B TOM YHCIIE C
MOMOIIBIO IIU(PPOBBIX PECYPCOB C OTIOPO HA AITOPUTM yISOHBIX
JIEUCTBUI.

Beipaxenus
¢ OykBamMu
6w

[TpumeneHne OYKB JJIs 3aIMCA MaTEMATHICCKUX BBIPAKCHUH U
NpeyIoKeHU.  Bykeenuvie  8bipadiceHusi U HUCTOBble
NOOCMAHOBKIU.

ByKkBeHHBIC paBEHCTBA, HAXOXKICHUE HEM3BECTHOTO KOMITOHCHTA.
DopMyJIbI.

HUcnoab3oBath OYKBBI i1 0003HAUEHUSI YHUCEIN, MPU 3aMKUCH
MaTeMaTUYECKUX  yTBEPKACHHUM, COCTABIATh OyKBEHHbIE
BBIPKEHMUSI 10 YCIOBHIO 33]1a4H.

HccaenoBatb  HECIIOXKHBIE  YHUCJIOBBIE  3aKOHOMEPHOCTH,
WCIIOIB30BaTh OYKBBI IS UX 3aIHCH.

BoruncasTe 4ncnoBoe 3HaYeHHE OYKBEHHOTO BBIPRKEHUS TPU
3a/laHHBIX 3HAYCHHSIX OYKB C OMOPOW Ha aJITOPUTM Y4YEOHBIX
JIEVCTBU.

3anuceIBaTh ¢opmyJni: nepumMeTpa 51 IUIOIAIN
NpsIMOYTOJIbHMKA, KBaJpaTa; JJIUHBl OKPYXHOCTH, IUIONIAJN
Kpyra; BHINOJHATH BBIYMCJIEHUS 110 3TUM (hopMmyiam.
CocTaBasitb (popmMyJibl, BBIPaXAIONINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1I€Ha, KOJIUYECTBO,
CTOMMOCTh; TMPOU3BOJUTEIHHOCTh, BpeMs, O00BEM paboTHI;
BBITIOJTHATH BBIYUCIICHUS 110 ATUM (HOpMYyJIaM.

HaxoauTh  HEWU3BECTHBI  KOMIIOHEHT  apH(METHUECKOTO
JefcTBHA.

Harnsaunas
reoMeTpus.
Durypnl

YeTbIpEXYTroJIbHUK, IIpUMEpPEHI YETBIPEXYTOJIbHUKOB.
[IpssMoyronbHUK, KBajgpaT: CBOWCTBAa CTOPOH,  VYIJIOB,
UaroHaye.

HN300paxkars, Ha HEIWHOBAHHOW U KJeT4aroil Oymare c
HCIOJIb30BAHUEM YEepTEKHBIX UHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 33JaHHBIMU CBOMCTBAMHU: C
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HA IVIOCKOCTH
(14 9)

W3mepenue yriaoB. Buasl TpeyroabsHUKOB.

[Tlepumerp MHoOroyrompHuka. I[lmomaab

¢burypsl. DopmyIibl

nepuMeTpa W IUIOMIAAU MPSMOYTrojbHUKA. [IpuOmmkéHHOE

U3MEepeHHe IIomaan Quryp.

Ipakxmuueckasa paboma «IInowadv Kkpyeay.

napajuieIbHbIMM, MEPIEHAUKYISIPHbIMHA, PaBHBIMU CTOPOHAMH,
NpsAMBIMA ~ yTJIaMH ©  Jp., PaBHOOCIPEHHBI TPEYroOJIbHUK.
IIpennarars u 00Cy:KI1aTh COCO0ObI, AJTOPUTMbI IOCTPOCHUS.
HccnenoBarb, UCHONB3Yys  OKCIEPUMEHT,  HaOIIOJEHUE,
MOJICJIMPOBAaHUE, CBOMCTBA  IPSAMOYTOJbHUKA,  KBaJpaTa,
pa30uBaTh Ha TPEYTOJHLHUKHU C OMOPOI HAa BOMIPOCHBIN TIJIaH.
O00CHOBBIBATB, ONPOBEPraTh C MOMOLIBIO KOHTPIPUMEPOB
YTBEPXKJIECHHUSI O MPSAMOYTOJIbHUKE, KBaJpare, PAaclo3HABATh
BEPHBIE U HEBEPHBIC YTBEPKICHHUS.

HU3mepaATh M CTPOUTH C NOMOIIBIO TPAHCIOPTHPA YIJbl, B TOM
YUCJI€ B MHOTOYTOJIbHUKE, CPABHHBATH YIJIbl; PacO3HABATH
OCTpBbI€, IPAMBIE, TYIIbIE, PA3BEPHYTHIC YIJIbL.

Pacno3naBath, H300paxkaTh OCTPOYTOJIbHBINA, IPSIMOYTOJIbHBIH,
TYHOYTOJIbHBIH, paBHOOEIPEHHBIH, PaBHOCTOPOHHUI
TPEYroJibHUKA (MpU  HEOOXOJAMMOCTH C  HCIOJIb30BAHHEM
BHU3yaJIbHOU OTIOPHI).

Boeruncasatb nepUMETP MHOT'OYTOJIbHUKA, I01Ia/1b
MHOT'OYTOJIbHUKA pa30MEeHUEM Ha MPSIMOYTOJILHUKH, HA paBHbBIE
(burypsl, UICMOIH30BATh METPUUECKHE STUHUIIBI U3MEPEHUS
JUTMHBI U TIJIOMIAIU C OTIOPON Ha aJTOPUTM YUEOHBIX JCHCTBUH.
Hcnoab3oBaTh NpudIMKEHHOE M3MEpPeHHe 1JIMH U TIoIanei
Ha kJjer4yatod Oymare, NpUOMKEHHOE U3MEPEHUE JTHHBI
OKpPY’KHOCTH, TIONIAIN KpyTa.

IMono:xuTeabHBIE U
OTpl/lllaTeJILHl)le

qHcIa
(40 v)

ensie qucia. Mooynw yucia,

ceomempuueckas

unmepnpemayus Mooys. Hucnogvle npomexcymxu.

[TonoxureabHble | OTpULIATCIILHBIC

quciia. CpaBHeHI/IC

IMMOJIOKHUTECIBHBIX W OTPULATCIIBHBIX YHCCII. ApI/ICbMeTI/I'-IeCKI/Ie
HeﬁCTBHH C MMOJIOKUTCIIbHBIMU U OTPULIATCIBbHBIMUA YU CIIAMHU.

Pemenne TekCcTOBBIX 3aa4.

IIpuBoauTL, HpUMEpPHI UCIOJIB30BAHUS B PEAJbHOU KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YHCEL.

HN300paxaTh 11e1bIe YHCIIa, TTOJIOKUTEIBHBIC U OTPUIIATEIIHHBIC
YHCia TOYKaMH Ha YHUCIIOBOW MPSAMOi, MCIO0Jb30BaTh YHCIOBYIO
MPAMYIO JUIsl CDABHEHUS YUCEIL.

IIpuMeHATh NpPaBWIA CPABHEHHS, YNOPSAA0YMBATH IEJbIE
YHCIIA; HAX0OUMb MOOYIb YUCTA.

DopMyJIMPOBATH NPABUJIA BBIUKUCIECHUS C TIOJIOKUTEIbHBIMU U
OTPULATEIbHBIMA YHCIIAMH, HAXOJAMTH 3HAYEHHUS YHCIIOBBIX
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BBIPOKCHU, CoJIepKaIIUX NEUCTBUS
C TIOJIOXKUTEIBHBIMU M  OTPULIATEIBHBIMU  YHUCIAMH  TIpU
HEO0OXOAMMOCTH C OIIOPOH Ha AJITOPUTM IMPABHJIA.

IIpumeHATH CBOMCTBA CIOXEHUS M YMHOXEHMS  JUIS
npeoOpa3oBaHUsI CYMM U ITPOU3BEICHUM.

IIpencrasienue
JAHHBIX

(6 )

HpﬂMoyr OJIbHasA CUCTEMA KOOpAuHAar Ha IIJIOCKOCTH.
KOOpI[I/IHaTLI TOYKH Ha IIIIOCKOCTH, 8.6CI_[I/ICCEI H opJiMHaTa.

CronbuaTbie U KPYrOBbIE JHATrPAMMBI.

[TpakTrueckas padora «IlocTpoenue quarpammy.

Pemenne  TEeKCTOBBIX  3a4ay,  COACpXkAIIUX  JIAHHBIE,
MpeJICTaBICHHbIE B TA0IHIIAX U HA JUarpammax.

O0bACHAT, U WIJIIOCTPUPOBATH MOHSATHE MPSIMOYTOJbHOMN
CUCTEMbl  KOOpJIMHAT  HAa  IUIOCKOCTH,  HMCIOJIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOM MJIOCKOCTU TOYKHU U
Gburypsl Mo 3aJlaHHBIM KOOpJIWHATaM, HAXOAHUTb KOOPJAMHATHI
TOYEK.

Yuratb cToJ0uyaThIe " KpyTrOBBIE JHarpaMMel;
HHTEPNPeTHPOBATH JIaHHBIC; CTPOUTDH CTOIOUYATHIC TUATPAMMBI.
Hcnonb3oBath MH(pOpMaNM, NpPECTABICHHYI0 B Ta0IMLAX,
Ha JuarpaMmax JJid pPElIeHHUs TEKCTOBBIX 3a/Jad MU 3a1ad u3
pEaNbHOM KU3HH.

Harnsanas
reoMeTpus.
Durypsl

B [IPOCTPAHCTBE
99

IpsamoyeonvHolil napannenenuned, Kyb, npuma, nUpamuod,
KOHyC, — yumunop, wap u  cgepa.  H3o00padicenue
NPOCMPAHCMBEHHbIX Queyp. IIpumeput Pazeépmox
MHO202PAHHUKOS, YUIUHOPA U KOHYCA.

Ipaxmuueckas paboma «Co30aHue MoOerneti
NPOCMPAHCMBEHHBIX uU2ypy.

Ilousmue o06véma; edunuyvt uzmepenusi 006véma. O0vEM
NPAMOY20bHO20 napaieienuneoa, Kyoa, popmyns 06véma.

Pacno3naBarthb Ha 4yepTekKax, pUCYHKAX, OMUCHIBATH MHUPAMU]TY,
NpuU3My, LWIMHIp, KOHYC, IIap, HM300paxkaTb HX OT PYKH,
MOJeJIMpPOBaTh U3 OyMaru, IUTACTUJIMHA, MPOBOJIOKU U JIp. C
HanpapJsionei nomoirsio. [IpuBoAUTH, NMpUMeEpPBI O0OHEKTOB
OKpY’aroIlero Mupa, UMeroux GopmMbl Ha3BaHHbBIX TEl.
Hcnonab3oBaTh TEePMHHOJIOTHIO: BepIIMHA, peOpO, TpaHb,
OCHOBaHUE, BBICOTA, PAINYC U JUAMETP, pa3BEPTKA.

HN3yuarthb, WUCMIONB3ysl DKCIIEPUMEHT, HAOI0/ICHUEe, U3MEpEeHue,
MOJICIMPOBAaHNE, B TOM YHCJIE KOMITBIOTEPHOE, W ONHCHIBATH
CBOICTBA Ha3BaHHBIX TEJ, BBISABJATH CXOACTBA W Pa3JIM4MA:
MEXIy MAPaMUJON U MPU3MON; MEXAY HUIUHAPOM, KOHYCOM U
1apoM.

Pacno3naBarh pa3BEéPTKHM Mapajuienenunena, Kyba, MPHU3MBI,
nrupaMnJbl, KOHyCa, HWINH/APA, KOHCTPYHUPOBATH JAHHBIC TCJIa
U3 pa3BEPTOK, CO3/1aBaThb HMX MOJEIUM C HaNpaBISIONIEH
IIOMOIIIBIO.

59




Co3naBath MOJeJH TPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
MIPOBOJIOKH, IJIACTHIIMHA U JIP.) C OMOPOH Ha allTOPUTM Y4EOHBIX
JICHCTBHIA.

HN3mepsaTs Ha Mopensix: IMHBI pEOEP MHOTOTPAaHHHUKOB,
IUaMeTp Iapa.

Boruucaste 1o dopmyaam: 00bEM  MPAMOYTOJIBHOTO
napasuienenunena, Kyba; MCHOJb30BaTh €IMHULIBI U3MEPEHUs
00bEMa; BBIYHCAATH OOBEMBI TEJ, COCTABJICHHBIX W3 KyOOB,
napasuieNIenune/oB; pelmaTh 3aJa4i ¢ PealbHBIMU JIAHHBIMU C
OTIOPO¥ Ha CTIPABOYHYIO HH(POMAIIHIO.

IToBTOpEHUE,
00001IeHHE,
CHCTEeMATH3ALMS
(20 u)

HOBTOpeHI/IC OCHOBHBIX MOHSITHM U METOJIOB KypCcoB 5u6b6

KJIaCCOB, 0606H_IGHI/IG U CUCTCMaTHU3al s 3HAHHUH.

BeruncasTes 3Ha4€HUS BBIPAXKEHUH, COIEP KALLUX HATYPAJIbHBIE,
LEIIBIE, HIOJIOKUTEIIbHBIE U OTpHULATENIbHBIC yucia,
OOBIKHOBEHHbIE U JIeCATUYHBIC npo0u, BBITOJIHATh
npeoOpa3oBaHUsl YMUCEN U BBIPAKEHUH NMPU HEOOXOAMMOCTH C
HaIPaBJIAIOLIEH TOMOILBIO.

Br10upaTs c1ocod cpaBHEHUS YUCENl, BBIUUCICHUN, IPUMEHATH
cBoiicTBa apudMeTHUeCKuX JeHCTBUH i palMOHAIM3ALUH
BBIYMCIICHUM.

PemaTe npocreiiniue 3aa41 U3 peaIbHON )KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUA [UId pEeLIeHUs 3aJady W3 ApYyTrux
IIPEIMETOB.

PemaTe npocreiuiue 3a1a4m pasHbIMHU CII0CO0aMU.
OcyuiecTBaASATH CAMOKOHTPOJIb BBINOJIHAEMBIX JCHCTBUNA H
CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUMN.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I10 'OAAM OBYUYEHMU )
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7 kmace (He meHee 102 u)

Ha3Banmue
pa3aesia (TeMbl)
Kypca (4uciio

OcHoOBHOe coiep:KaHue

OcHOBHbBIE BU/IbI 1€SITEJIbHOCTH 00y4a0IIUXCsl

4acoB)
Yucaa u [TonsiTHE pallOHATBLHOTO YHMCIIA. CucTeMaTH3HPOBATH U 000ramIaTh 3HAHUSI 00 OOBIKHOBEHHBIX
BbIUMCJIEHUS. Apudmernueckue ASUCTBUS C PAITIOHATIBHBIMU YHCIIAMH. U JICCATUIHBIX APOOSX.
PanuonajbHble CpaBHeHue, yIopsI04MBaHNE PAllMOHAIBHBIX YHCET. CpaBHHUBATH M YNOPSAI0YUBATH APOOM, peoOpa3oBbIBas MpU
yHciaa CreneHsb ¢ HaTypaJbHbBIM I10OKA3aTEJIEM. HEOOXOJAMMOCTH  JICCSATHYHBIE JpOOM B  OOBIKHOBCHHEIE,
(25 a) PernieHrie OCHOBHBIX 3a/1a4 Ha APOOH, IPOLIEHTHI U3 PealibHOM | OOBIKHOBCHHBIC B JICCSATHYHBIC, B YAaCTHOCTH B OECKOHEYHYIO

MPAKTHUKHU.
[IpuzHaky  JETUMOCTH,  pa3JIOKEHUS
HaTypaJbHbIX YHCEL.
PeanbHbie 3aBUCHUMOCTH. IIpsimas
MPONOPUHUOHATBHOCTH.

Ha MHOXHNTCIIN

u oOpaTHast

JECSATHYHYIO APOOb.

IIpumensiTb  pa3HooOpa3Hble  CHOCOOBI M NPHEMBI
BbIYHCJICHUS] 3HAYEHUH JPOOHBIX BBIPAXKEHMIl, COIEpIKALINX
OOBIKHOBEHHbIE UM  JIECATUYHbIE JpOOM: 3aMEHATh IpHU
HEOOXOAUMOCTH  JIECATUYHYIO  JIpoO0b  OOBIKHOBEHHOW U
OOBIKHOBEHHYIO JIECATUYHOM, IPUBOJUTH BBIpaXKeHHE K (opme,
HaubOosjee ynOOHOM [UIsi BBIUMCIEHHMH, NpeoOpa3oBbIBATH
IpoOHBIE BBIPAXKEHHUS HA YMHOXXEHHME M JIeJIEHUE JECATUYHBIX
npobeil Kk JEMCTBUSIM ¢ LeJIBIMU YUClIaMu (TIpYU HEOOXOAMMOCTH C
HalpaBJISIOLIEH TOMOIIBIO).

IIpuBoauTh uMcCIOBbIe U OyKBeHHbIe NPHMeEPbI CTENEHU C
HATypaJbHBIM TIIOKa3aTeneM, OOBSCHSS 3HAYeHHUs OCHOBAHMUS
CTENeHH U IOKa3aTessl CTEeNEeHH, HaXOAUThb 3HAYEHMs CTeNeHen

Buaa a"' (a — mro6oe paloHaIbHOE YHCIIO, N — HATypaJlbHOE
YHUCJI0) C ONOPOM Ha CIIPABOYHYIO HH(POPMAIIHIO.

[Tonnmarhs cMbICa 3anucd OOJBLIIMX YHCEJ € MOMOIIbIO

AeCATUYHBIX Apo0eil U cTeneHel unciaa 10, npuMeHsATs UX B

peabHBIX CUTyalUsIX.

IIpumeHsITH IPU3HAKHU JCITUMOCTH, PA3JI0KEHUS HA MHOXKHUTEITN
HaTypaJTbHBIX YUCEIL

Pemath nmpocreiinue 3aqauM Ha 4aCTH, IPOLICHTHI, POMOPIIHH,
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Ha HaXOXKJEHHE IpOoOH (MPOLIEHTA) OT BEJIMYUHBI U BEJIMYUHBI 10
e npobu (TporeHTy), Apodu (IPOIEeHTa), KOTOPBIA COCTABIISET
onHa BenuuyuHa oOT Jgpyrod. IlpuBoauth, pa3oupars,
OLIEHUBATH PA3JIMYHbIC PEIICHUS, 3alUCU PEIICHUN TEKCTOBBIX
3ajau.

Pacnio3zHaBaTh U 00BSICHATH, ONIMPASCh HA ONIPEACIICHUS, IPSMO
IIPOIIOPLIOHAJIbHBIE u o0paTHO MIPOINIOPLIOHAJIbHBIE
3aBHUCHUMOCTH MEXy BEJIMYMHAMU; MPUBOJUTH MPUMEPHI 3TUX
3aBUCHUMOCTENl M3 pEWIbHOIO0 MHpa, M3 JPYrMX Y4eOHBIX
PEMETOB.

Pemarp mpocreiiline NpakTHKO-OPHEHTHPOBAHHbIE 3aa4YH
Ha  JApo0dW, NpPOUEHTbl, MNPSIMYW0 H o0paTHy10
NPONOPUHOHAJIBHOCTH, IPONOPLIHH.

Auaredpaunyeckue

BBIPAKEHHS
(27 uv)

bykBeHHbIe BeIpakeHUs1. [ lepemennsie. JlommycTUMBIE 3HaYEHUS
nepeMeHHbIX. DOpMYIIbI.

[TpeobpazoBaHne OYKBEHHBIX BbIPAKEHUH, pACKPBITHE CKOOOK
U TIpUBE/IEHUE MOI00HBIX CaraeMbIX.

CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM.
MHoOro4JIEHBI. CnoxeHnue, BbIUMTAHUE, YMHO)KEHUE
MHOTOWIEHOB.  DOpMyJIbI  COKpAaIEHHOTO  YMHOXKEHMSL.
Pa3noxeHre MHOrO4I€HOB HA MHOKUTEIH.

OBanagers HA 0azoBoM YPOBHe anredpanveckon
TEPMHUHOJIOTHEH U CHMBOJIMKOW, NMPUMEHATH €€ B Ipoliecce
OCBOEHHMS yueOHOro MaTepuania.

Haxoauth 3HaueHUs OYKBEHHBIX BBIPAKEHHM TMPU 3alaHHBIX
3HaueHUSAX OYKB; BBIIOJIHATH BBIYMCIEHUS MO (POPMYIIaM.
BoinoaHATs npeoOpa3zoBaHys 1EJIOT0 BHIPAKEHUSI B MHOTOWIEH
NPUBEJCHNUEM MOJAOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK.
BpINOIHATHL yMHOXEHHE OJIHOWIEHA HAa MHOTOYIEH W
MHOTOYJICHA Ha MHOTO4YJIEH, MPUMEHATHh (OPMYNbI KBaapara
CyMMBI M KBajpaTa pa3HOCTH C ONOPOM Ha CIPaBOYHYIO
UHPOPMAIHIO.

OcymecTBIATh Pa3loKEHUE MHOTOWIEHOB Ha MHOXHUTEIU
yTEM BBIHECEHUS 32 CKOOKH OOIIEro MHOXKHTEINS, IPUMEHEHUS
(GbopMynbl  pa3HOCTH KBaJpaToB, (QOPMYJ COKpAIIEHHOTO
YMHOXKEHUS C OTIOPOil Ha CIPaBOYHYIO HH(POPMALIUIO.
IIpumensith mnpeoOpa3oBaHME€ MHOTOYIEHOB [UIsl pEIICHUS
pa3IMYHBIX 3aJlad U3 MAaTeMaTHK{, CMEXHBIX MPEIMETOB, W3
peanbHOM MPaKTUKU.

3HAKOMHTBLCH C UCTOPHUEH Pa3BUTUA MATEMATHUKH.
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YpaBHeHus
U HepaBeHCTBA
(20 9)

VYpaBHeHue, npaBuia npeoOpa3oBaHus
PaBHOCWJIBHOCTb YPaBHEHUH.
JIuHeitHoe ypaBHEHHE ¢ OJHOM MEpEMEHHON

YpaBHEHUS,

IIEPEMEHHOM, PEIICHNE JIMHEVHBIX ypaBHeHUl. Pemenne 3anaq

C TIOMOIIIBIO YPaBHEHHIA.

Jlunelinoe ypagnenue c 08yMsA NEPEMEHHbLIMU U €20 2PAPUK.
Cucrema IByX JIMHEMHBIX YPAaBHEHHUH C IByMs II€PEMEHHBIMHU.
Pemienne cucrem ypaBHEHHM CIOCOOOM TIOACTAHOBKU U

CII0COOOM CII0KEHHS.

Pemartsb nuHeiiHOE ypaBHEHHE ¢ OJHON MEPEMEHHOM, MPUMEH S
NpaBHJIa [1IEpEX0/1a OT UCXOJHOTO YPaBHEHHUs K PaBHOCUIBHOMY
emy Oosee npoctoro Buja. IIpoBepsATh, SBIsSETCS JIM KOHKPETHOE
YHCJIO KOPHEM YpaBHEHHUS.

IopOupars npuMepbl map 4YHUCEN, SBISAIOLIUXCS PELIEHUEM
JIMHEHHOT O YPaBHEHUS C IBYMsI [IEPEMEHHBIMH.

CTpouTh B KOODAMHATHOM IUIOCKOCTH TpaduK JHUHEHHOTO
YpaBHEHHUs C JBYMs IEpeMEHHbIMH (IIpY HEOOXOAMMOCTU C
UCIIOJIb30BAaHUEM CMBICIIOBOM OIOPBI); TONB3YSACH TpaduKoM,
NPUBOIUTH IPUMEPbI PELICHUS YPaBHEHUS.

Haxoaurth pemieHue CHCTEMBI JBYX JIMHEWHBIX YPaBHEHHUU C
JIBYMsI IEPEMEHHBIMU C OTIOPOIl Ha aITOPUTM yUEOHBIX JeHCTBUI.
CocTaBJifiTh U pelIaTh YpaBHEHUE UM CUCTEMY YpaBHEHUH IO
YCIIOBUIO 33Jaud, WHTEPIPETUPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yd IIOJy4YEHHBIH pE3yJbTaT C OIOpPOM Ha
BOIIPOCHBIN ILJIaH.

Koopaunarsi
U rpauKH.
DOyHKUMH
(24 v)

Koopaunara Touku Ha npssMoi. YUCII0BbIE TPOMEKYTKH.
PaccrossHre Mex 1y 1ByMsl TOYKaMH KOOPAMHATHOW MPSMON
[TpsimoyronbHas cucTeMa KOOpAMHAT Ha II0CKOCTH. [Ipumepsl
rpaduxoB, 3agaHHBIX Gopmynamu. UteHne rpaduKkoB peabHbIX

3aBHCUMOCTEMN.

[Tonstue Qynkuuun. I'papux Pynkumu. CpoiicTBa (QyHKIMIA.

Jluneiinas ~ gynkuus. Iloctpoenue rpaduxa

byuxun. I'padux pynkmun y =kx + b.

JIMHENHON

H3o06paxkaTs Ha KOOPAWHATHOU psAMOI TOYKH,
COOTBETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTPE3KH,
MHTEPBaJIbl; 3aIIMCHIBATh UX Ha aJIreOpanveckoM SI3bIKE.
OTrMeyaThs B KOOPAMHATHOM IUVIOCKOCTH TOYKH IO 33JaHHBIM
KOOpJMHATaM; CTPOMTh TIpaUKHU HECIOXKHBIX 3aBUCHMOCTEH,
3aJlaHHBIX (opMyJlaMU, B TOM YHCII€ C MOMOIIBI0 HU(POBHIX
nabopaTopuid.

IIpuMeHsiTh, M3y4aThb NPEeUMYLIECTBA, MHTEPNPETHPOBATH
rpaduyeckuii cnocod MpeACcTaBIeHUs U aHAIN3a pa3HOO00pa3HO
KU3HEHHOW MH(POPMAIIUH.

OcBauBaTh Ha 0a30BOM ypOBHE MOHATHE (DYHKIINHU, OBJIAJIEBATh
(YHKIIMOHATILHON TEPMHHOJIOTHEH.

Pacno3naBath nuHelHy0 QyHKIHo0 Y = kX + b, omuchiBaTh
e€ CBOICTBa B 3aBUCUMOCTH OT 3HaueHUH K03 urmeHToB K u b
(pu HEOOXOMMOCTH C ONOPOI Ha AITOPUTM MPABUIIA).
Crpouthb rpadpuku auHeiiHON GyHKunu, QyHKmu Y = KX + b
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Hcnonb3oBats nugpoBbie pecypesbl Ui IOCTPOSHUS IPadhUKOB
(GyHKIMN ¥ U3YYECHHUSI MX CBOMCTB.

[IpuBOoaNTE IPUMEPBI TMHEWHBIX 3aBUCUMOCTEN B pEaJIbHBIX
Ipoleccax U sBJICHHUSX.

IloBTOpPEHUE

H 000011IeHHEe
(6 1)

HOBTOpCHI/Ie OCHOBHBIX IIOHSATHH U MCTOOOB KypcCa 7 KJ1acCca,

000011IeHE 3HAHWIA.

BopiOuparh, TNpPUMEHATHL  CHOCOOBI  CpPaBHEHUSI  YHCEN,
BBIYHMCIICHUH, npeoOpa3oBaHui BbIpaKCHUH, pereHus
ypaBHEHUU MPU HEOOXOAUMOCTH C HANPABJISIOIIEH TOMOILIBIO.
OcyuiecTBIATE CAMOKOHTPOJIb BBINOJIHAEMBIX JCHCTBUNA H
CaMOIIPOBEPKY  pe3yjibTaTa BBIYUCICHHUM, MPeoOpa3OBaHUM,
TTOCTPOEHUI.

PemaTh npocreiiniue 3a1a4u U3 peaibHON )XKU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHUSL [UIs pELIEHUs 3aJady M3 JApPYTrux
IPEIMETOB.

Pemiats mpocreiilme TeKCTOBbIEe 3aJ1a4d, CPABHUBATD,
BbLIOHPATH CIIOCOOBI PEIICHUS 3a]a4H.

8 knacc (ae menee 102 1)

HaszBanmue
pasaesa (TeMbl)
Kypca (4uciao

OcHoBHOe corep:kaHue

OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00y4AOIIUXCS

4acoB)
Yucaa n KBanpatHslit KopeHb U3 uncia. [lonamue o6 uppayuonanvhom |DopMyIMpoBaTh ONpeneeHue KBaIpaTHOTO KOPHS U3 YHUCIIA,
BbIYUCJICHUSI. yucne. Jlecamuyunvle NPUOIUNCEHUS UPPAYUOHATILHBIX YUCEIL. apu(MeTHYeCKOro KBaJpaTHOrO KOpHS MpPH HEOOXOAMMOCTH C
KBaaparubie Heticmeumenvhwie yucia. CpasHenue deticmeumenbHulX yucel. |BU3yaJIbHOW OMOPOH.

KOPHU

Apudmerndeckuii KBaApaTHBINH KOPECHb.

I[IpuMeHSATH Onepannio H3BJICUEHUS KBAaJIPAaTHOTO KOPHA U3
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(15 q) VYpaBHeHHE BUIA X = a. YHCIIa, HCTOJIb3YS TIPU HEOOXOJUMOCTH KAJIbKYJISITOP.
CaoiicTBa apu(pMETHIECKIX KBaJIpaTHBIX KopHel. | OueHMBaTh  KBAJpaTHbIE KOPHU  LEJIbIMH  4YHCIAMU U
[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHHM,  COAEPIKALIUX | AECATUYHBIMU APOOSIMH.
KBaJIpaTHbIE KOPHHU. CpaBHuUBATP W yNOPSAAOYUBATH  PALUMOHAIbHBIE U
HppallOHAJIbHBIE YUCIIA, 3alIMCAHHBIE C IOMOUIbIO KBAIPATHBIX
KOpHEH NpU HEOOXOMMOCTH C HAIIPABIISIONIEH TOMOIIBIO.
HccaenoBarb ypaBHEHHUE x2 = d, HAaXOJWTb TOYHBIE U
npuOmxEHHBIe KOpHU 1ipu & > 0.
HccaenoBartb cBOMCTBA  KBAAPATHBIX KOPHEH, MPOBOJIs
YHCIIOBBIE SKCIIEPUMEHTBI C HCIOJIb30BAHUEM KaJIbKYJISTOpa
(xoMIIBIOTEDA).
IIpuMensaTe cBOMcTBA apudMeTHYECKHUX KOpHel s
npeodpa3oBaHUs BbIPAKEHH .
BbinmosiHATH mpocTeiiline MNpeoOpa3oBaHMA  BBIPAKEHUH,
coJiepKalliX KBaJpaTHble KOpPHU. BbIpaxkaTb NepeMEHHbIE U3
reoMeTprUecKuX U puznyeckux GopmyI npu HEOOXOAUMOCTH C
OIIOPO¥ Ha MPaBUJIO.
BoiuncasaTh 3HaYeHMs BBIpAXKEHUM, COEpKAIIUX KBaJIpAaTHbIE
KOPHH, UCHOJIB3YsI TPU HEOOXOIUMOCTH KAJIbKYJISATOP.
Hcnonb3oBarh B XOA€ pelleHUs 3aJad  dJIEMEHTapHbIE
MIPE/ICTAaBICHMS], CBSI3aHHbIE C NPUOMMKEHHBIMU 3HAUYEHUSMU
BEJINYMH.
3HAKOMHUTBCS C UCTOPUEN Pa3BUTHSA MAaTEMATHKH.
Yucnau Crenens ¢ nensiM nokasarenem. CtaHaapTHas 3anuch ynucia. | @opMyJIMpoBaTh OMNpe/iesieHne CTENICHH C [eIbIM ToKa3aTesieM
BbIYMCJICHUS. Pa3meps 00beKTOB OKpyXaromero Mupa (0T AJIeMeHTapHBIX (ipu HEOOXOIUMOCTH TI0 BU3yaJIBHON OTIOpE).
Crenensn YaCTHI] IO KOCMMYECKHX 0OBEKTOB), INIUTENLHOCTH NpolieccoB | [IpeacTaBiasTh 3anMch OOJBIINAX M MAJIBIX YHCEIT B CTAHAAPTHOM
€ HeJbIM B OKPY’aroIleM MUpe. Buje. CpaBHMBaTh 4HCIa U BEJIWYHUHBI, 3alHCAHHBIE C
NoKa3aTeJieM CBolicTBa CTEINEHU C LIENBIM IT0KA3aTENEM. ucrnosib3oBanueM crenenu 10.
(7 4) Hcnonb3oBarh 3amMch 4YMcEd B CTAaHJAPTHOM BHIE JUIA

BBIPOXECHHUS Pa3MEpPOB OOBEKTOB, JIUTEIHLHOCTH TPOIECCOB B
OKpY KaroIleM MUpe.
DopMyJIMPOBATH, 3aANMCHIBATH B CUMBOJINYECKO Gopme u
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WLITIOCTPUPOBATh NPUMEPAMHM CBOWCTBA CTENEHU C LEIbIM

nmokaszareneM (Ipu  HEOOXOJUMOCTH C  HCIOJIb30BAaHHEM
BU3YaJIbHOW OMOPHI).
IIpumensiTb  cBOMicTBAa  CTENEHM JUIsl  NIPeoOpa3OBaHMUS

BBIPQKCHUM, COICPXKAIUMX CTENEHU C LEIbIM I0Ka3aTelleM ¢
WCIOJb30BAHUEM  CIPAaBOYHOW uHGpopManyu. BbINOTHATH
AeHCTBUA C YUCIAMM, 3alUCAaHHBIMM B CTaHJAPTHOM BHJE
(YMHOXXEHHE, [IC/ICHHUE, BO3BE/ICHHUE B CTCIICHB).

Anareopanueckue | KBagparHsiil TpéxwieH. Pa3noxkenue kBagpatHoro TpéxwieHa |Pacmo3HaBaTh — KBagpaTHBIA  TPEXWICH,  YCTaHABIUBATh

BBIPAKEHHUsI. Ha MHOXUTEJIN. BO3MOXXHOCTbB €TI0 Pa3JIOKEHHUS Ha MHOKUTEIH.

KBagparHbiii PackiagpiBaTh HA MHOMKHTEIHM KBaJIpaTHBI TPEXUWIEH C

TPEXU4IeH HEOTPULIATENFHBIM JTUCKPUMHUHAHTOM TIPH HEOOXOJIUMOCTH C

(5 9) OIOPO¥i Ha aJITOPUTM IPaBHJIA.

Aareopanveckue | AnreOpanyeckast ApoOb. JlonycTUMbIE 3HaYEHUs IEPEMEHHBIX, | 3anHCchIBaTh aireOpanyeckre BoipakeHus. HaxoauTs o0nacth

BBIPAKEHHUsI. BXOSIIIUX B alireOpandeckne BeipakeHusl. OCHOBHOE CBOWMCTBO | ONPEICIICHHS PAlMOHATBHOTO BHIPAKECHHUS.

Aaredopanyveckasi | anreOpandeckoit 1poou. CokpalleHue qpooei. BbINOTHATH YUCIIOBBIE MOJICTAHOBKA M BBIYMCJIATH 3HAYCHHE

apodn CrnoxeHue, BBIUMTAHUE, YMHOXECHHE u JeNieHre | JpoOHu, B TOM YHCIIE C TOMOILBIO KaJIbKYJIATOPA.

(15 ) anreOpamdeckux napoOeit. I[IpeoOpazoBanue BbIpakeHUH,| POPMYJIMPOBATH OCHOBHOE CBOMCTBO anreOpanieckoi 1podu u

coJiepKalliX anredpandeckue Ipoou. NPUMEHSATH €T0 JUIsl IpeoOpa3oBaHust JpoOeit.

BbinoHATL AeiicTBUSL ¢ anreOpandyeckuMu ApoOsSMHU IpU
HEOOXOMMOCTH C HalpaBisiomeld mnomoupo. [IpuMeHsTh
npeoOpazoBaHus BBIpAXKEHHUHN Ui pelieHus 3afad. Bbipaxkarth
nepemMeHHble 13 (opmyn (Ppu3NYECKUX, TEOMETPUUYECKUX,
OTMCHIBAIOLINX OBITOBBIE CUTYallMH) IMPH HEOOXOJUMOCTH C
HaMpPAaBJISAIOIICH TOMOIIBIO.

YpaBHeHust KBanpartnoe ypaBHenue. HemosnHoe kBajpaTHoe ypaBHEHHE. Pacno3HaBaTh KBaJpaTHbIC ypaBHEHHUSL.

U HepaBeHCTBA. ®opmyJsia KOpHEH KBaJpaTHOIoO ypaBHeHus. Teopema Buema. |3anucbiBaTh (OpMYJy KOpHEH KBaJApaTHOTO YypaBHEHUS;

KBanparHbie Pemenne ypaBHEeHM, CBOIAIINXCS K KBafpaTHBIM. [IpocTeiinmie | pemaTs KBagpaTHble YPaBHEHUs] — TIOJHBIE W HEMOJHBIE (C

yYPaBHEHHS IpoOHO-pallOHANIbHBIE YPABHEHUS. WCTIOJIh30BAHUEM CITPABOYHON WH(POPMAIIHN).

(15 ) Pemenne TeKCTOBBIX 3agad ¢ TNOMOMIbIO  KBajapaTHbIX | [IpoBoauTh mpocTeiilime  HMCCAEIOBAHUSI  KBAJAPATHBIX
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YpaBHEHUI.

YpaBHEHUM.

Pemiaths ypaBHeHusi, CBOASIINECS K KBAaJPAaTHBIM, C ITOMOILIbIO
npeoOpa3oBaHUii M 3aMEHOH MEPEMEHHON € OTOPOH Ha AJITOPUTM
IIpaBUJIA.

Habuaogats ¥ aHAJIM3MPOBATH CBA3b MEXIY KOPHSMH U
KO3 PHUIHEHTAMH KBaPaTHOTO ypaBHEHHUSI.

Tlpumensmeo meopemy Buema ons pewienus
3a0au (¢ ucnonv3o8aHuem oopazya).

Pemiath TeKCTOBBIE 3a/a4H  aNreOpanvdeckuM CIIOCOOOM:
NEPEXOUTh OT CIOBECHOH (DOPMYIHPOBKU YCIOBHUS 3aJa4d K
anredpandyeckod Mojenu IMyTEM COCTaBIEHUS ypaBHEHUs (Ipu
HEOOXOJUMOCTH C  HalpaBiAOIIed TOMOINIbIO);  pellaTh
COCTaBJICHHOE YpaBHEHUE; HHTEPIIPETUPOBATH PE3YJIbTAT.
3HAKOMHTBCS ¢ UCTOPHEI pa3BUTHS alreOphl.

YpaBHeHus JluneliHOoe ypaBHEHUE C JABYMS NEPEMEHHBIMHU, €ro rpaduk,| Pacmo3HaBaTh JIMHEHHbBIC ypaBHEHUS C ABYMS IIEPEMCHHBIMHU.
U HepaBeHCTBA. IPUMEpPHI PEILICHUs] YPaBHEHUH B IIEJIbIX YHCTIaX. Crponth rpaduku JIMHEHHBIX YypaBHEHHUH, B TOM 4HCIE
Cucremsl Pemenne cucrem ABYX JHHEHHBIX ypaBHEHUH C JABYMs|HCHOJB3ysi HH(POBbIe pecypchbl (Ipu HEOOXOJUMOCTU C
YPABHEHHMH nepeMeHHbIMH. [IpuMepbl pelieHHsT CUCTEM HEJMHEHHBIX | OIOPOH Ha alrOpUTM y4eOHBIX JEHCTBU).
(13 u) YpaBHEHUH C ABYMs IEPEMEHHBIMH. Pa3nuyare napauienbHble M IEPECEKAOINECcs MPSMBIE 10 UX
I'paghuyeckas  unmepnpemayus  ypasHenwus ¢  08yMs|yPaBHEHUSAM.
nepemMeHHbIMU U CUCIeEM YPAGHEHUL C 08YMsl NEPeMEeHHbIMU. Pemars cucremMbl JBYX JIMHEMHBIX YypaBHEHMH C JIByMs
Penienne TEKCTOBBIX 3a/1a4 € TIOMOIIBIO CUCTEM YPABHEHUIA. IIEPEMEHHBIMU ITOJCTAHOBKOM U CIIOKEHUEM.
PemaTe npocreinme CUCTEMBI, B KOTOPBIX OJJHO U3 YPaBHEHUHN
HE SIBJIICTCS TMHEHHBIM NP HEOOXOJTUMOCTH C HalpaBJIsOLIeH
MTOMOIIIBIO.
Ilpusooumsv  2pagpuueckyro  unmepnpemayuro  peuieHus
VpasHeHus ¢ 08yMsl NePeMEeHHbIMU U CUCEM YPABHEHUN ¢ 08V M3l
nepemeHHbIMU.
PemaTh TeKCTOBBIE 32/1a4U ANTeOpANIECKUM CIIOCOOOM.
YpaBHeHus YucnoBble HEpaBEHCTBA U UX CBOICTBA. ®opMy./THPOBATH CBONCTBA YHUCIIOBBIX HEPABEHCTB,

U HepPaBeHCTBA.

HepaseHnctBo ¢ onHOM nepeMeHHOU. JInHelHbIe HEpaBEHCTBA C

WUTIOCTPUPOBATH X HA KOOPAUHATHOW MPSIMOIA.
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HepagencrBa OJIHOM NepeMEeHHON U ux pemieHue. CHCTeMbl JIMHEHMHBIX IIpuMeHsATH CBOMCTBA HEPABEHCTB B X0JI€ PEILICHUS 3a4a4.
(12 v) HEPaBEHCTB C OJIHOW IIEPEMEHHOM U UX pELICHUE. Pemiath JIMHEHHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
H300pakeHre pemeHns TMHEHHOTO HEPAaBEHCTBA U MX CHCTEM | M300paXkaTh PelICHHEe HEPABEHCTBA HAa YHCIOBOM MPSIMOM.
Ha YUCIJIOBOM MPSMOM. PemiaTh CUCTEMBI IMHEWHBIX HEPABEHCTB, M300paXKaTh PEIICHUE

CHCTEMBbI HEpPAaBEHCTB Ha YHCIIOBOW MPSIMOI PH HEOOXOAUMOCTH
C BU3YaJIbHOM OIIOPOM.

DyHKINH. [Tonstue dynkuuu. OOnacTh ompeAeneHuss 1 MHOXKECTBO Hcnonb3oBath  (QYHKIHOHAIbHYIO  TEPMHMHOJOTHIO  H

OcHoBHbBIE 3HaueHu# QyHkun. CriocoOsl 3a1aHus QyHKITUH. CHUMBOJIMKY.

MOHSITHSI I'papux pynxuun. CpoiicTBa GyHKIUM, UX OTOOpakeHHE Ha | BLIYMCAATH 3HAYeHHs1 GYHKIUA, 33JaHHBIX GopMyaaMu (TIpH

Sy rpaduke. HEOOXOJUMOCTH HCIOJIB30BaTh KAJBKYJSITOP); COCTABJIATH
Ta0TUIbI 3HAYeHHIT QYHKITUH.
CTpouTh 110 TOUKaM rpaguku GyHKITUH.
OnucepiBaTh CBOICTBAa (QYHKIMK HAa OCHOBE €€ rpauvecKoro
OPEJICTaBICHUS TpU  HEOOXOJUMOCTH C  HaNpaBIsIOLIEH
MIOMOUIBIO.
Hcnoan3oBare  QYHKIMOHAIBHYIO ~ TEPMHMHOJIOTHIO U
CHMBOJIUKY.
HccnenoBary mnpumepsl rpapukoB, OTPAXKAIOUIUX peabHbIE
npoueccel U siBneHus. IIpuBoaMTH NpHMepBI IPOLECCOB U
SIBJICHWH C 3aJaHHBIMH CBOMCTBaMMU.
Hcnonb3oBaTh KOMNbIOTEPHbIE MPOrPAMMBI JIJIS1 IOCTPOESHUS
rpadukoB QYHKIMIA U U3yUYEHUS UX CBOHUCTB

DOyHKINH. Yrenne u moctpoeHue rpaduxoB ¢yHkuuil. Ilpumeps! | HaxoauTh ¢ moMombio rpadpuka GyHKINN 3HAYEHUE OJHOM M3

YucnaoBbie rpadukoB QYHKIMIA, OTPAXKAIOIINUX peabHbBIE MPOIIECCHI. paccMaTpuBaeMbIX BEIMYMH M0 3HAUEHUIO JPYToi.

(yHkmn DyHKIMY, OIHUCHIBAIOLINE NIPSIMYO u 00patHy!0 | B HeclOXHBIX cilydasx BbIpaxaTb (OPMYJIOil 3aBHCHMOCTH

9 4) IPOMOPLUMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku. ['unepbona. | MeXIy BETUIHHAMHU.

I'paduk pyHKIIH Y = X2,
Oyuxkmuu y = X2,y = X3,y = X,y =k apaguueckoe
X

peuienue ypasgHeHuti U cCucmem ypaeHeHuli.

OnuceiBaTh XapakTep MH3MEHEHMs] OJHOW BEJIMYUHBI B
3aBUCHUMOCTH OT U3MEHEHUs APYToil

Pacno3snaBatrs Buabl u3ydaeMbelx (QyHkuuii. Iloka3biBaTh
CXeMaTH4YeCKH II0JIO)KEHHE Ha KOOPJAMHATHOW IUIOCKOCTH
rpadukoB QYHKIHI BHaa: Y = X2, Y = X,
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y= \/X_, y = k_;(_

Hcnonb3oBark pyHKIHOHANBHO-TPaguYecKue
NpeaCTaBJICHU U PELICHUS U UCCIIEA0BAHUS YPAaBHEHUN U
CUCTEM ypaBHEHUM.

IIpumensith uH(poBBIe pecypehbl s MOCTPOSHUS TpapUKOB
(hyHKIIUH.

IToBTOpEHHE

H 000011IeHHe
(6 1)

HOBTOpCHI/IC OCHOBHBIX MOHSATHM U METOJIOB KypCcoB 7 u 8

KJIacCOB, 0000IIIEHNE 3HAHUH.

IIpuMeHsATh  cMOCOOBI  CpaBHEHMs  YMCEJ, BBIUMCIICHUH,
npeoOpa30BaHuil BEIpAXKEHUH, pELLICHUs ypaBHEHHH.
OcymecTBIATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX JEHCTBUH U
CaMOIIPOBEPKY  pe3yJibTaTa BBIYMCIECHUM, IpeoOpa3oBaHuil,
IIOCTPOCHHUH.

Pemate 3azaum M3  peajJibHOM  JKM3HH, IIPHUMEHATH
MaTeMAaTUYECKUE 3HAHMs JUIS PpEUIeHMsl 3ajad U3 JPYrux
IIPEIMETOB.

Pemath TekcToBbIE 32/1a4H, CPDABHUBATh, BLIOMPATh CIIOCOOBI
peuIeHus 3a1a4n.

9 kaacc (He menee 102 )

HaszBanmue
pasaesa (TeMbl)
Kypca (4ucio

OcHoBHoOe€ coepxaHue

OcHOBHbIE BUIBI 1eSITEJIbHOCTH 00y4a0IuXCsl

4acoB)
Yucnau PanmonaneHble 4HCla, UppayuoHaivbHule uucid, KoHeuHvle u|Pa3BHBATHL TIPEACTABJEHMS] O YHCIAX: OT MHOXECTBa
BBIYMCJICHUSI. beckoneuHvle oecsamuyHvle opoou. Mnooicecmeo | HaTypalTbHBIX YUCET 10 MHOYKECTBA JCHCTBUTEILHBIX YHCEI.
JleiicTBUTEIbHBIE | OelicmeumenvHblX — yucen,  Oelicmeumenvhvie yucia Kaxk| O3HAKOMHUTBCA c BO3MOYKHOCTBIO TIPEJICTABIICHHS

yucJjaa

beckoneuHvle decamuunvle Opodu. Bzaumno oOHo3HauHoe

JNEHUCTBUTENHLHOTO YMCIa KaK OECKOHEYHOU AECATUYHOU JPOOH,
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9w

coomeemcmaue MerHcOy MHONCECMBOM OeliCMBUMETbHbIX YUCel
U MHOMCECMBOM MOYEK KOOPOUHAMHOU NPAMOII.

Cpasnenue  Oelicm8UmMeNbHbLIX — Yucen,  apu@memudecKue
oeticmeus ¢ 0eticmeumebHbIMU YUCTAMU.

[Tpubimmx€HHOE 3HaYEHUE BEJTMYHHBI, TOUHOCThH IPHOINKEHUSI.
Oxpyrinenne uucen. [Ipukuaka ©  OIEHKA pPe3yJbTaTOB
BBIYMCJICHHH.

NPUMEHSATh JI€CSITUYHbIE TNPUOIMKEHUS pPAlUOHAIBHBIX U
UPpalMOHAIIBHBIX YUCE.

3anucvigams, cpasnueamb u ynopaoouueamp
oeticmeumenvHvle YUcia.

BeInotHATBL, coyeTas YCTHBIE W IIMCBMEHHBIE IIPUEMBI,
apudmMernyecKkue eCTBHA C pPALMOHAIbHBIMU YHCIIAMU;
HAXOAUTH 3HAUEHUS CTENEHEH C LENbIMM I[OKa3aTesIMU U
KOPHEH; BBIYHCJIATDh 3HAYCHUS] YUCIIOBBIX BBIPAXKCHHM.
[osyunTs mnpeacTaBjieHHe O 3HAUYUMOCTU JIEHCTBUTEIIBHBIX
YKcell B IPAKTUUECKOH 1eATEIbHOCTH YEJI0BEKa.
AHAJIM3MPOBATHL W [€JaTh BBIBOABI (II0CJIE COBMECTHOIO
aHAJIM3a) O TOYHOCTU MNPUOJIMKEHHS AEHCTBUTEIBHOIO 4HCIa
IIPY PELLIEHUY 3a1ad.

OKkpyraaTh JCHCTBUTEIbHBIE YKCIIA, BBINOJHATH NPHUKHIKY
pe3yspTaTa  BBIYMCICHUM, OLEHKY 3HAaUY€HUH  YHCIIOBBIX
BBIPAKEHUM.

3HAKOMHUTBCS C UCTOPUEHN Pa3BUTHA MAaTEMATHKH.

YpaBHeHus JInneliHoe ypaBHeHue. Penienne ypaBHEHNH, CBOASIINAXCS K OcBauBaTh, 3aMOMHHATL W MNPUMEHATH rpaduyeckue
1 HepaBeHCTBA. JIMHEWHBIM. MeTOAbI IIPU PELIEHUN yPAaBHEHUM, HEPABEHCTB U HUX CHUCTEM
YpaBHeHus KBagpatHoe ypaBHenue. Pemienne ypaBHeHui, cBoAsmuxcs |(MpU  HEOOXOJMMOCTH C OINOPOM HA alNrOpUTM  Y4eOHBIX
¢ OTHOM K KBa/IpaTHBIM. bUKBaipaTHbIE YpaBHEHUS. JNEUCTBUM).
nepeMeHHOM Ilpumepvr  pewenus ypaenenuii mpemveti u uyemeépmoti | Pacno3HaBaTh 1ienble U ApOOHbIC YpaBHEHUS.
(14 v) cmenemell pasnodceHuem Ha MHOICUMENU. Pemiate JiMHelHbIe W KBAa/JpaTHbIe YPABHEHHUsI, YPAaBHECHMS,
Pemenne npoO6HO-paliOHaIbHBIX YpaBHEHUH. CBOAAIIMECS K HHUM, TMpOCTeHIIne ApOoOHO-pallMOHANIbHBIE
Pemennie TeKCTOBBIX 3aj1a4 aNreOpanyecKuM METO/I0M. yYpaBHEHHSL.
IIpeanaraTs BO3MOXHBIE CITOCOOBI peIIEHHs] TEKCTOBBIX 3ajad,
o0cy:kI1aTb MX M PpelaTb TEKCTOBbIE 3aJa4ll pPa3HBIMU
crocodamu.
3HAKOMMTBCS ¢ MCTOPHEN Pa3BUTHUS MAaTEMAaTUKH
YpaBHeHus JluneitHOe ypaBHEHHE C IBYMsI IEPEMEHHBIMU U ero rpadguk. | OcBauBaTh U MPUMEHSITH IPUEMBI PEIICHUSI CUCTEMBI IBYX

U HEpaBeHCTBA.

CucremMa qByX JIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U

JMHEWHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH U CUCTEMBI ABYX
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Cucrembl e€ pemienue. Pemenue cuctem AByX ypaBHEHUH, OJHO U3 ypaBHEHUH, B KOTOPHIX OJIHO YpaBHEHHUE HE SABJISCTCS JTUHEHHBIM
YPaBHEHM U KOTOPBIX JINHEMHOE, a IPyroe — BTOPOM CTEIICHH. (1o BU3yalIbHOM OMOpE).
(14 v) I'padpuaeckas mHTEpIIpETAIIMS CUCTEMBI YPAaBHEHUM C IBYMS Hcnoab3oBaTh (QyHKIIMOHATHHO-TpAQUUSCKUE TPEICTABICHUS
MEPEMEHHBIMHU. JUTSl pellIeHUs1 M UCCJIeI0OBAHNS YPABHEHUHN U CUCTEM.
Pemenre TeKCTOBBIX 3a/1a4 alireOpandecKuM Criocooom. AHaJIM3UPOBATH TEKCTHI 33124, peliaTh UX alreOpandecKum
CIIoco0OM: MepPexXoAUuTh OT CIOBECHOW (hOPMYJIHUPOBKU yCIOBHS
3a/1a4M K anreOpandeckor MOJICNU IMMyTEM COCTABICHUS CHCTEMBI
ypaBHEHHUI; pellaTb COCTaBICHHYIO CHCTEMY YpaBHEHHUI;
HHTEPNPETUPOBATH PE3YJIbTAT.
3HAKOMHUTLCSI ¢ MCTOPHEN Pa3BUTHS MAaTEMaTUKU
YpaBHeHus YuciioBble HEpaBEHCTBA M UX CBOMCTBA. Yurarh, 3anucbiBaTh, MOHMMATh, WHTEPIPETHPOBATH
U HepaBeHCTBA. JIunHeiiHble HEpAaBEHCTBA C OJHOW NEPEMEHHOM U UX PEIICHUE. | HEPABCHCTBA; HCIIOIH30BATh CAMBOIIMKY U TEPMHHOJIOTHIO.
HepaBenctBa CucTembl JIMHEMHBIX HEPABEHCTB C OJHON MEPEMEHHOW U UX | BBIMOJHATH MpeoOpa3oBaHUs HEPABESHCTB, HCMOJIb30BATH IS
(16 9) peueHue. npeoOpa3oBaHUs CBOMCTBA YMCIOBBIX HEPABEHCTB.
KBanpaTHbie HEpaBEHCTBA U UX PEILICHUE. Pacno3naBaTh JTUHEHHbBIC U KBaIPAaTHBIC HEPAaBEHCTBRA.
I'padpuyeckass  uHTepnpeTanusi HEPaBEHCTB W cHcTeM | PemaTh  JMHEiHbIE  HEpaBEHCTBA, CUCTEMbl  JIMHEWHBIX
HEPaBEHCTB C JBYMsI IEPEMEHHBIMHU. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKITIOYAIOIIUX KBAJIPaTHOE
HEPaBEHCTBO, U PEIaTh UX; 00CYKAATh NOJIYYEHHbIEC PEIICHMUS.
HN300paxaTh perieHre HepaBeHCTBA U CUCTEMbI HEPABEHCTB Ha
YUCIIOBOM TNPSIMOM, 3amuCbIBaTh pEIICHHE C IOMOIIBIO
CHMBOJIOB.
PemaTthb KBagpaTHBIE HEPABEHCTBA, UCMONB3Ys rpaduueckue
TIPEICTaBIICHMSI.
OcBauBaTh M MNPUMEHSITH HEPABEHCTBA IPH  PEUICHUU
pa3IMYHBIX 33/1a4, B TOM YUCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.
DOYHKIUHU KBanparuunas ¢ynknus, e€ rpaduk u cpoiictBa. Ilapabona, | Pacmo3dHaBaTh BUIBI U3y4aeMbIX (DYHKIIHIA, WIIIOCTPHUPOBATH
(16 9) KOOPJIMHATHI BEPIIMHBI apaboIIbl, 0Cb CHMMETPHH Mapadoibl. | CXeMaTHYeCKH, OOBSICHATh PACIOJOXKCHHE HA KOOPJAMHATHOMN

CreneHHble QYHKIIMH C HATYPAITbHBIMHA ITOKA3aTeNSIMH 2 U 3, UX
rpaduKu U CBOUCTBA.
Ipaduku pynxomit: y =kx,y = kx + b,,y = ax?,y = ax®,y

=VEy =k

IUIOCKOCTH rpadukoB GyHKIwmid Buga: y = kx,y = kx + b, ,y =

ax?, y = ad

y = VX, Y = — B 3aBHUCHUMOCTH OT 3Ha4€HHH KOA(P(HUIINEHTOB,
X

OIIUCHLIBATH UX CBOMCTBA.
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Pacno3HaBaTth KBaJIpaTHUHYIO0 PYHKIHIO 110 hopMmyIie.
IIpuBoauTs, mNpUMepPHbl KBAJIPATUYHBIX 3aBHCUMOCTEH U3
peayIbHOM JKU3HU, (PU3UKH, TEOMETPHH.

BoisiBassiTh 1 000011aTh 0COOCHHOCTH Tpaduka KBaJApaTHUIHOMN
Gyakmu Yy = ax’ + bx + C (Ipu HEOOXOIMMOCTH C
HAIPAaBJISAIONIEH TOMOIIIBIO).

CtpouTh M H300paKkaTh cXeMaTHYeCKH rpaQUKu KBaJpaTHYHbIX
(GyHKIMH, 3a1aHHBIX (popMyamu BUga 'y = ax2, y = ax? + q,y
= a(x + p)% y = ax’ + bx + ¢ (upu HEOOXOAMMOCTH C
BU3YaJIbHOU OMOPOHA).

AHaJIM3MPOBATH U IPUMEHATH CBOMCTBA U3YUYEHHBIX QYHKIUIM
JUIE WX TOCTPOSHHS, B TOM YHCIE C IOMOIIBIO HH(POBBIX
pecypcoB.

YucaoBble
MoCJIe0BATEIbHOC
TH

(15 v)

[ToHsATHE YMCIOBOM MOCIENOBATEILHOCTH.

3ajaHue MOCIeA0BaTEeIbHOCTH PEKYPPEHTHOH ¢opmysoil u
dbopmyIioii N-TO WieHa.

Apudmernueckasi U reoMeTprueckas nporpeccuu. @opmyiisl N-
ro 4jeHa apu(MeTHYeCKOM M TeoMeTpUuYecKOW Mporpeccuil,
CYMMBI IIEPBbIX N YJICHOB.

H3z006pasicenue unenos apugpmemuueckou u 2eomempuyeckol
npocpeccuii moYKamu Ha KOOPOUHAMHOU NIOCKOCMU.
Jlunetinviii u IKCNOHEHYUATILHBLL POCI.

Cnoorcnvre npoyernmol.

OcBauBaTh M NPUMEHATH MHIEKCHbIE 0003HAYEHMSI, CTPOUTH
peuyeBble BBICKA3bIBAHUS C MCIIOJIb30BAaHUEM TEPMMHOJIOTUH,
CBSI3aHHOM C IOHATHEM I10CJIEJOBATEIbHOCTH.

AHaqm3upoBaTh GOpMyITy N-TO YjeHa NOCIeA0BaTEIbHOCTH WU

PEKYPPEHTHYIO bopmyy " BBIYHCJIATH YJICHBI
MOCNIEIOBATENbHOCTEN,  3aJlaHHBIX  ATHUMH  (popmyIamu.
YcranaBauBathb 3aKOHOMEPHOCTH B MTOCTPOCHUH

IIOCJIEIOBATEIbHOCTH, €CJIM BBIIUCAHBl IIEPBBIE HECKOJIBKO €€
YJICHOB.

PacnozHaBath  apupMETHUECKyl0 U TE€OMETPUYECKYIO
IIPOrPECCUU TPU PA3HBIX CIIOCO0AX 3aaHMsL.

Pemiath 3amauM ¢ HCHOJIB30BaHMEM (OpPMyNT N-ro uieHa
apumMeTHyecKoil U TreoMeTpUYeCKON Mporpeccui, CyMMBbl
MEPBBIX N WIEHOB C OMOPOH Ha CIPAaBOYHYIO HH(OPMALIUIO.
H3o0pasicamy  unenvl  nocie008amenbHOCMU  MOYKAMU — HA
KOOPOUHAMHOU NIOCKOCU.

PaccmaTpuBaTh NpuMepsbl NPOLECCOB U SIBJEHHMI 13 pEaIbHON
KHU3HH, WUTIOCTPUPYIOLME HU3MEHEHHE B apupMeTHUeCKOn
IPOrpeccuu, B FeOMETPUUECKON IIPOrPECcCuu; uzoopastcams
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COOMBEMCMBYIOUUE 3A8UCUMOCU SPAPUYECKLL.

Pemate mnpocreiimme 3agayM, CBS3aHHBIE C YHCIOBBIMU
MOCTIeIOBATEIBHOCTSIMA, B TOM YHCJIE 3a7auydl U3 pealbHOU
KU3HK  C  WCTIOJB30BAaHUEM  MH(PPOBBIX  TEXHOJOTHIA
(2JIEKTPOHHBIX TA0IHII, rPAPUIECKOTO KAIBKYJIATOPA | T.I1.).
Pewamo 3a0auu Ha ClOJICHbIE NPOYEHNMBL, 8 MOM YUCTe 3A0ayU
U3 peanbHOU NPAKMUKU (¢ UCNONb308AHUEM KATLKYIAAMOPA).
3HAKOMHTHCS ¢ HCTOPHEi Pa3BUTHS MAaTEMATHKH.

IToBTOpEHUE,
00001IEeHHE,

CUCTeMaTu3aluusa

3Ha}mﬁ1

(18 u)

Yucna W BbIYHCIeHUs (3alCh, CPaBHEHHE, JCHCTBHUS C
JCWCTBUTEIIFHBIME YHCJIaMH, YHCIIOBas MpsMasi; IMPOICHTHI,
OTHOILIEHHUSI, TIPOTIOPIIUH; OKPYTIICHHE, IPHOIIIKEHNE, OIICHKA;
pelIeHre TEKCTOBBIX 331a4 apu(PMETHYECKUM CIIOCOOOM).

Auaredpaunyeckue BBIPAKeHUS (mpeobpazoBaHue
areOpanyeckux BhIPAKEHUM, JOIYCTUMBIC 3HAUCHMS).
@yHkuuu (IOCTPOEHHE, CBOMCTBa M3Y4YEHHBIX (DYHKIMIA;
rpaduueckoe perieHne ypaBHEHUH U UX CUCTEM).

OnepupoBarb NOHATHSMHM. MHOXXECTBO, IIOJMHOKECTBO,
OTIepaliy HaJl MHOXKECTBAMH; MCI0JIL30BaTh Ipaduieckoe
IIPEJCTaBICHUE MHOXKECTB JIJIsl ONIMCAHUS PEaJIbHBIX IPOLIECCOB U
SIBJICHUH, TIPU PELLEHUH 3a/1a4 U3 APYTUX Y4eOHbIX IPEIMETOB.
AKTYyaJM3MpPOBATh TEPMHHOJIOTHIO U OCHOBHbIE 1eHCTBHS,
CBSI3aHHbIE ¢ YMCJIAMM: HATYPAIBHOE YUCIIO, IIPOCTOE U
COCTAaBHOE YUCJIA, JEIUMOCTb HATypaJIbHbIX YUCEIl, IPU3HAKU
JEJIMMOCTH, L[€J10€ YUCII0, MOJYJIb YK CIa, OOBIKHOBEHHAs U
JecATUYHas ApoOH, CTAaHJAPTHBINA BUJ YKCia, apuMETHUECKHM
KBaJPAaTHBIN KOPEHB.

BbINOHATS 1eiicTBUS, CPABHMBATH U YIIOPSAA0YUBATh YHCIIA,
IPEACTABIIATh YUCIA HA KOOPAMHATHOW IIPSAMOM, OKpYIJIATH
YUClIa;, BBINOJHATL TMPUKUAKY M OUEHKY pe3ylbTara
BBIYHCIICHUM.

Pematp TekcToBbIE 321a4M apU(PMETHIECKIM CIIOCOOOM.
PemaTe npakTuuyeckue 3a1a4m, COAEpKaIIie IPOLEHTHI, J1OJIH,
YaCTH, BBIPAXAIOIIME 3aBUCUMOCTH: CKOPOCTb — BpeMs —
paccTosiHMe, IIeHa — KOJHMYECTBO — CTOMMOCTb,  O0OBEM
paboTbl — BpeMsi — IMPOU3BOAUTEILHOCTh TPY/a.

Pa30upartp peanbHble )KU3HEHHBIE CUTYaluH, (OPMY/JIHPOBATH
UX Ha A3bIKE MATEMaTUKHU, HAXOJMThb DECIICHHUE, IIPUMEHSA
MaTeMaTHYECKUI annapar, MHHTepHpPeTHPOBATh PE3yIbTaT
OnepupoBaTh NMOHATHAMHU: CTEIIEHb C LEIBIM IOKA3aTEIEM,
apu(MeTHYECKUI KBaJIpaTHBI KOPEHb, MHOTOUJICH,
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anreOpandeckas 1poOb, TOXKIECTBO.

BbINOTHATL OCHOBHBbIE [1€HCTBHUSA. BBINOJHATH PAacyYETHl IO
(dbopmMyaM, MpeoOpa3oBBIBATH LEJble, APOOHO-pAlMOHABLHBIC
BBIDAKECHUS M BBIPAKCHHS C KOPHSAMH, pEaM30BHIBATH
pa3iokeHue MHOTOWIEHa HAa MHOXXUTEIH, B TOM 4YHCIE C
UCIIONIB30BaHNEM (OPMYJT PAa3HOCTH KBaJpaToB M KBajapara
CYMMBI U Pa3HOCTH (C OMOPOH Ha CIPABOYHYIO WH(OPMAIIHIO);
HAaXOIMUTh JIOMyCTHUMbIC 3HAUCHMS ITIEPEMEHHBIX Ui JPOOHO-
palMOHAIBHBIX BBIPAKEHUM, KOPHEH.

MoaenanpoBats C TOMOIIBIO (GOpMyJT peabHbIE HPOLECCH U
SIBJICHHSI.

OnepupoBaTh NOHATUAMM: QYHKIUS, TpaduK QYHKINHU, HYIIH
(GYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA, IPOMEXYTKH
BO3pACTaHUs, YObIBaHHS, HANOOJIbIIIEe M HAMMEHBIIIEE 3HAUYCHHS
GbyHKIIH.

AHaJIM3UPOBATh, CPABHUBATH, 00CYK1aTh CBOWCTBA (DYyHKLIUH,
CTPOMTDb UX IpadHKH.

OnepupoBaTh NOHATHSIMHU: TIpsSMasl TPOIOPLIHUOHATIBHOCTD,
oOpaTHast ~ TPOMOPIMOHAIBHOCTh,  JIMHEWHas  (QYHKIHS,
KBajpaTH4Has QyHKUUs, napadosa, runepooa.

Hcnoan3oBats rpaduku 1715 ONpeaeTIeHUs CBOHCTB, IPOIIECCOB
U 3aBUCUMOCTEW, Uil pEUIeHHs 3aJady U3 JIPYrux Yy4yeOHBIX
IOPEMETOB M pealbHOW KHU3HH;, MOAEJIHUPOBATH C IOMOIIBIO
rpadMKOB peasbHbIC TPOLIECCHI U SBICHHSL.

Boipa:kaTh ¢popmMyJIaMH 3aBUCUMOCTH MEXTY BETHUYMHAMH.

TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (I10 I'OAAM OBYYEHMUS)

7 kaacc (He MeHee 68 u)

HazBanme
pazaeJia (TeMbl)

OcHoBHOe coep:KaHue

OcHOBHBbIE BUIBI 1eSITEIbHOCTH 00y4aIOIUXCS
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Kypca (41cjio

4acoB)
IIpocreiimme IIpocreiinue reoMmerpuyeckre 00bEKThI: TOUKH, IIPsAMBIE, Tyud | POpMY/IMPOBATH OCHOBHBIE OHATHS U ONIPEEICHHUS.
reoMeTpHYecKHe | M yIjbl, MHOTOYTOJbHHK, JOMaHasl. Pacno3HaBaTh  HM3y4yeHHbIE  I€OMETpHYECKHE  (UIYpBI,
$urypsi CMeXHbIe U BEpTUKAIbHBIE YIJIbI. onpeaeJsiTb UX B3aUMHOE DACIOJIOKEHHE, BBINOJIHATD
U UX CBOiicTBA. Pabota ¢ mpocrelimumu yeprexxamu. 4epTEXK MO YCIOBUIO 337a4M (C MCIOJIb30BAaHUEM CMBICIOBOM
HN3mepenne W3mepenne NTUHEHHBIX M YTJIOBBIX BEJIWYHMH, BBIYMCIICHHE |OIOPBI: HABOASIIME BONPOCH H/HIM alropuTMa Y4eOHBIX
reOMeTPHYeCKHX  |OTPE3KOB U YIJIOB. NeUCTBUH).
BeJIMYMH Ilepumerp w  miomans  ¢uryp, cocraBieHHbIX 13| IIpoBoanTH mpocTeie NOCTPOSHHS C IOMOUIBIO LIUPKYJIL U
(14 q) MPSIMOYTOJIbHUKOB. JTMHCHKY.
N3mepsATH TuHEHBIE U YTTIOBBIE BETMYHHBI FEOMETPUUECKUX U
IPAKTUYECKUX OOBEKTOB.
Onpeneysitb «Ha TJa3» pa3Mepbl PEATbHBIX OOBEKTOB,
NPOBOIMTH IPyOyI0 OLIEHKY UX Pa3MEPOB.
Pematp 3a7aun Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEJIMYMH
YTJIOB.
Pemartp 3a7a4n Ha B3aMMHOE PacoIOKEHNE TEOMETPHUUECKUX
uryp.
IIpoBoauTk KIaCCUPUKALUIO YITIOB, BBIYMCIAATH JIUHEWHBIE U
YIJIOBbIE BEJIMYMHBI, MPOBOAUTH HECJO0KHbIe HEOOXOIUMbIE
JI0Ka3aTeNIbHbIE PACCYKACHUS.
3HAKOMUTBHCS C UCTOpUEHN Pa3BUTHS reOMeTpHH.
TpeyrojbHuKH [lonsiTME O  paBHBIX  TpPEYroJIbHUKax W  TepBUYHbIC | Pacmo3HaBaTh mapbl paBHBIX TPEYTOJIbHUKOB Ha TOTOBBIX
(22 v) MIPEJICTAaBICHHUS] O PaBHBIX (KOHTPYIHTHBIX) ¢urypax. Tpu |deprexax (c ykazaHHEM IMPHU3HAKOB) IMpPU HEOOXOAMMOCTH C

MIpU3HAKa PaBEHCTBA TPEYTOJIbHUKOB.
[Ipu3Hakum  paBeHCTBA  MPSMOYIOJBbHBIX  TPEYTrOJbHUKOB.
CBoliCcTBO MEAMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOe1peHHbIE U pAaBHOCTOPOHHUE TPEyroabHUKH. [Ipr3Haku
1 CBOWCTBA paBHOOEIPEHHOT'O TPEYTOJIbHHKA.

[IpotuB Oosbliell CTOPOHBI TPEYTOJIbLHUKA JIEKHUT OOJIBIIHIMA
yrod.

BHU3yaJIbHOW OTIOPOH.

BbiBonuTh  cieAcTBUS  (PaBEHCTB  COOTBETCTBYHOIIUX
2JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

®opMy.IUpPOBATH OIpeIeJICHUSI: OCTPOYTOJILHOTO,
TYTIOYTOJIbHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OWUCCEKTPUCHI, BBICOTHI,
MEAHaHbl TPEYrOJbHUKA; CEPEIUHHOIO  IMEPHEHIUKYJIIpa
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[IpocTteitime HepaBEeHCTBA B TIE€OMETPHUH.
mpeyeonvnuxa. Hepasencmeo nomanoti.

[TpssMOYTOJIBHBII TPEyTroNbHUK ¢ yriaoM B 30°.
[IepBble MOHATHS O AOKA3aTEIBCTBAX B TEOMETPHH.

Hepaserncmeo

OTpe3Ka; MEepUMeTpa TPEyrojibHUKa MpU HEOOXOIUMOCTH C
ONOPO HAa AIITOPUTM IPaBHIIA.

®opMyJIMpOBaTh CBOICTBA M NPU3HAKU PaBHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouThb yepTexH, peliaTh 3aa4M C IOMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJIbHUKOB.

IIpuMeHsaTH MPU3HAKU paBeHCTBa IPSIMOYTOJIbHBIX
TPEYroJbHUKOB B 3ajayax (C HCIOJIBb30BAHHEM CMBICIOBOM
OTIOpPBI: HABOISIIME BOMPOCH W/WIM QITOPHUTMA Yy4eOHBIX
JCHCTBHM).

Hcnoan3oBath 1M(pOBBIE peECypCh
CBOMCTB U3y4aeMbIX (UTyp.
3HAKOMHTBCS ¢ MCTOPHEH Pa3BUTHUS T€OMETPUHU.

JId HCCIICI0BAaHUSA

IHapajuieabHble [TapamteneHble npsiMble, uX cBoicTBa. Hakpect nexamue, | PopMyaupoBaTh TNOHATHE — NAPAUICIBHBIX  MPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHBIE U OJJHOCTOPOHHHE YIJIbl (00pa30BaHHbBIE NIPH | HAXOAUTH MPAKTUYECKUE TIPHMEPHI.
yIJI0B NIEePEeCCUEHUH NapaAJUIEIbHBIX IPSMBIX CEKYILEH). M3y4aTs cBolicTBa yrioB, 0Opa30BaHHBIX NPH IEPECEUCHUU
TPeyroJibHIKa [lpuzHak  mapauleIbHOCTHM  TMPSIMBIX — Y€pe3  PAaBEHCTBO | HApaJIJIENbHBIX MPAMBIX CEKYILIEH
(14 4) PacCTOSHUM OT TOYEK OJHOM MPSMOM 10 BTOPOU IPAMOM. IIpoBoauts noka3arenbcTBa. DOPMYJIHPOBATH TeOpemMy
CyMMa yrioB TpeyrojabHUKa 1 MHOIOYTOJIbHHKA. NapajyIeIbHOCTH  JIByX TPSAMBIX € TIOMOILIBIO  YIJIOB,
BHenHue yriiel TpeyrojibHUKa 00pa30BaHHBIX MpPU TEPECEUEHHM OTUX MPIMBIX TPETheH
MIPSIMOM.
BbruucasiTe CyMMy yIJI0B TPEYroJbHUKA U MHOTOYTOJIbHHKA.
Haxoauth uucinoBble M OyKBEHHbIE 3HA4YEHUs YIJIOB B
TreOMETPHUECKUX 3aJa4ax ¢ MCI0JIb30BAHUEM TEOPEM O CYMMeE
YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMHTBCS € MCTOPHEH pa3BUTUSA TEOMETPHUH.
OxpyxHOCTB OKpy>KHOCTb, XOpZbI U TUAaMETPBI, UX cBolcTBa. KacaTenpHas k| @opMyJIMpoBaTh  ONpedeseHUsl:  OKPYXKHOCTH,  XOpPJbI,
H KpYT. OKpyKHOCTH. OKpY>KHOCTb, BIIMCaHHast B yrou. [lowamue o|nauaMerpa W KacaTellbHOM K OKpykHocTh. M3ydarh ux
T'eomerpuueckune |/ 'MT, npumenenue 6 3aoauax. buccekmpuca u cepeOunHblll| CBOICTBA, MPU3HAKH, CTPOUTDH YESPTEKH.
NOCTPOEeHHS NePReHOUKYIAp KaK 2e0MempuiecKue Mecma moyex. HccaenoBars, B TOM yHuCiIe HCNOJb3YS HU(POBbIE pecypcehl:
(14 g) OKpy»XHOCTb, OTIMCAHHAs OKOJIO TPEYTOJbHUKA. BrimcaHHas B | OKPY’KHOCTb, BIIMCAHHYIO B YroJl; LIEHTP OKPY’KHOCTH,
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TPEYTOJIbHUK OKPY>KHOCTb.
Ilpocmetiwue 3a0auu Ha nocmpoerue.

BIIMCAHHOMW B YT'0JI; PABEHCTBO OTPE3KOB KacaTeJIbHBIX
Hcnonvzoeamv memoo I'MT ons ookazamenbcmea meopem o
nepeceyeHulu OUCCEeKMpUC Y208 mpey2oibHUKA U CepeOUHHbIX
NEepNneHOUKyIapo8 K CHMOPOHAM MPeEY20IbHUKA C NOMOWbIO
I'MT.

OBinageBaTb  NOHATHMAMM  BIIHCAaHHOM W ONMCAHHOMU
OKPYKHOCTEH  TpEYroJbHUKA, HAXOAUTH LEHTPHl 3THUX
OKPY’KHOCTEH C OIIOPOM Ha aJITCOPUTM ITpaBUIIA.

PemiaTh OCHOBHBIC 3a/1a4¥l HA MOCTPOEHME. yIJia, PaBHOTO
JAHHOMY; CEPEIUHHOTO TEPHEHANKYISIpa JTaHHOTO OTPE3Ka;
IIPSIMOH, IIPOXOJALIEH yepes JQHHY0  TOYKYy U
NEPIECHIUKYISIPHON TaHHOW MPSAMOI; OMCCEKTPUCHI JTaHHOTO
yraa; TPEYroJAbHUKOB IO PA3JIMYHBIM  3JIEMEHTaM IIpU
HEOOXOMMOCTH C HAMPABISIOUIEH TOMOIIBIO.

3HAKOMHUTBCSI ¢ MCTOPHEN Pa3BUTHS TEOMETPHUH.

IHoBTOpEHUE,
00001IeHnE
3HAHMH

(49

IToBTOpeHue n 0000IIEHNE OCHOBHBIX MOHSATHH M METOI0B
Kypca 7 Kiacca.

Pemarps 3amaum Ha MMOBTOPCHHUEC, WIHOCTPUPYIOUIHUEC CBA3U
MCKAY pa3JIMYHBIMU 9aCTIAMU KypcCa.

8 kj1acc (He MeHee 68 u)

Ha3Banmue
pa3aesia (TeMbl)
OcHoBHoOeE coepxaHue OcHOBHBIE BU/IbI 1eITEJIbHOCTH 00yYAIOLIUXCS
Kypca (4uci1o
4acos)
Yeroipéxyroannuk |llapamienorpamm, ero npusHaku u ceorcrea. Yactuele ciydan | M300pakaTh 1 HAXOQUThH HA YePTEKAX YETHIPEXYTOILHUKH

H

napajuieorpaMMoB  (TIPSIMOYTOJIBHUK, pPOMO, KBajpar),

nux

Pa3HbIX BUAOB U UX 3JICMCHTEIL.
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(12 )

MpU3HAKU U cBoicTBa. Tpanenus. PaBHOOOKast 1 IpsSMOYToJibHAs
Tparneuuu.
Yosoenue meouansi. Llenmpanonas cummempust

®opMyIHMpOBaTH onpeeIeHus: napajuiesniorpaMmma,
NpsIMOYTOJIbHHUKA, pomOa, KBaJapara, Tpareuy, paBHOOOKON
Tpaneuny, IpsIMOYroJIbHOM Tpaneruu.

Hcnonb30BaTh NpU  pelieHHMH TPOCTEHIIUX  3aaa4d
IpU3HAKU U CBOMCTBA: MapajuiesiorpaMma, MpsSMOYTroJbHUKA,
poM0Oa, KBagpara, Tpameuud, paBHOOOKOH Tparmenuw,
MPSMOYTOJIbHOM TpareLuy.

IIpumeHsiTh MeTOJ YyABOCHUS MEIUaHbl TPEYTOJbHUKA C
ONOPO HAa AJIITOPUTM ITPABHIIA.

Hcnonb3oBath 1udpoBbie pecypchl sl UCCIEIOBAHUS
CBOWCTB M3y4YaeMbIX QUTYP.

3HAKOMUTBCS C UCTOpUEH Pa3BUTHS reOMeTpPHH.

Teopema ®Dajeca
U TeopemMa o
NPONOPIHOHATBH
bIX OTpe3Kax,
NnoaAo0HbIEC
TPEeYroJbHUKH
(15 49)

Teopema Paneca u meopema o nponoOPYUOHAILHLIX OMPEIKAX.
CpenHsist TuHUSA TpeyroyibHUKa. Tpamnenus, e€ cpeaHsst JUHUS.
Ilponopyuonanvnvie  ompesku, NOCMpoeHue  4emeepmozo
NPONOPYUOHATILHO20 OMPE3KA.

Ceoticmea yenmpa macc 8 mpey20/bHUKe.
Ilooobuvie  mpeyzonvHuKu. Tpu  npusuaxa
mpey20nbHukos. IIpakTnueckoe npuMeHeHue.

1no0oous

IIpoBoaAUTH MOCTPOEHHUS C TOMOLIBIO LIUPKYJISl U JTUHEUKH C
ucronb3oBaHnne  teopeMbl  Pajmeca M TEOpEMBI O
IPONOPLUMOHAIBHBIX  OTpe3KaX, CTPOMUTH  YETBEPTHIN
MIPONOPLUMOHAIBHBIA OTPE30K C OMNOPOM HA 3PUTEIBHYIO
HAaIJIs1THOCTb.

HaxoanTh no100HbIe TPEYTOJIBHUKHM HAa TOTOBBIX YepTekKax ¢
YKa3aHHEM COOTBETCTBYIOLIUX NPU3HAKOB MON00MS TpuU
HEOOXOIUMOCTH C BU3YATIHHOU OMOPOH.

Pematp 3agaum Ha MoJOOHBIE TPEYTrOJBHUKH C MOMOUIBIO
CaMOCTOATENIBHOIO ITOCTPOCHUs YEPTEKEH U HaAXOXKICHUS
HOJOOHBIX ~ TPEYTOJBHUKOB  TNpPH  HEOOXOAMMOCTH  C
HaIIpaBIIAIOLIEH IOMOILIBIO.

IIpoBoaMTH A0KA3aTEJBCTBA C UCIIOIB30BAHUEM ITPU3HAKOB
1oJI00MSI HECJIOKHBIX I'€OMETPHUYECKUX 3a7ay C OMOpod Ha
ITOPUTM YyUeOHBIX J1eHCTBUH.

IlpumeHsiT  TNONy4YEHHBIE  3HaHWS  [IPU  pELICHUU
TeOMETPUUECKUX U MPAKTUYECKUX 3a7a4 MPU HEOOXOJMMOCTH
C HaIpaBJISIIOMIEN TOMOIIBIO.

3HAKOMHTBCS € MCTOPHEH pa3BUTUS TEOMETPHUH.
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IIomaan.
Haxoxnenue
IJIoIaae
TPeYroJbLHNKOB

U MHOT'OYTI'0JIbHBIX
¢uryp. ILnomanu
nmoA00HbIX puryp
(14 49)

[TonsTre 006 00MIEH TEOPUH TUIOIIAIH.

@opMynbl A TUIOMIATU TPEYTOJbHUKA, IMapajuiesiorpaMmma.
Omuowenue niowadeu mpeyeoibHUKO8 ¢ 0OWUM OCHOBAHUEM
unu oouetl 8bICOMOIl.

Buviuucnenue nnowaoeti crnoosxcnvix ¢ueyp uepes pazbuenue Ha
uacmu u 0ocmpoeHue.

[Tnomanu ¢puryp Ha KieTyaToit Oymare.

[Tnomanu nomoOHEIX Guryp. Berauciaenne monianei. 3amxauu ¢
MPAKTUYECKUM COJEpKaHUeM. Peuienue 3a0au ¢ NOMOWbIO
Memooa 8CnomMo2amenbHol NioWaou.

OBJjajieBaTh NEePBUYHBIMH TNPEACTABJIEHUAMH 00 0OIICH

Teopuu IIomwaau (mepel), (OpMYJMPOBATH CBOICTBa
IJIOLIA/IH, BBISICHATD UX HATJISIAHBIN CMBICIL.

[Ipumensts  ¢opmMynasl  MJOHIATU  HapalieorpaMMma,
TPEyrojibHUKa, Tpalequyd C ONOpPOH Ha CIPABOYHYIO
UHPOPMAIHIO.

IIpumensaTs (bopmyb IUIOILAH BBIITYKJIOTO

YETBIPEXYTOJIBHUKA YEPE3 AUArOHAIU U YroJl MEXIy HUMH C
OIIOPOi Ha CIIPaBOYHYIO HH(DOPMAILHIO.

Haxoanth mnomanu ¢uryp, n300pak€HHBIX Ha KIETYATON
OyMmare, HCI0JIb30BATh pa30MEHNE HA YacTU U JOCTPOCHHUE.
Pa30upatrh npuMepbl UCIOIb30BaHUS BCIIOMOIaTEIbHON
IUTOLIAN JJIs PELLIEHUS TEOMETPUYECKUX 3a/1a4.

Haxoguts momagu nomoOHbIX (uryp ¢ omnopoil Ha
CIPaBOYHYIO UH(POPMALIHIO.

BoruncasaTs mionaay pa3iMuHbIX MHOTOYTOJIBHBIX (PUTYP.
Pematp 3aga4u Ha MI01Ab C IPAKTUUECKUM COJIEpPI)KaHUEM
110CJIE COBMECTHOT'O aHAIN3A.

Teopema
Iudgaropa n
HayYaja
TPUTOHOMETPHH
(10 v)

Teopema Ilucdaropa, e€ noka3aTenbCTBO U IPUMEHEHHE.
O6parnas treopema Iudaropa.

OmnpeneneHre TPUTOHOMETPUYECKUX (PYHKIMHA OCTpOro yria,
TPUTOHOMETPHUYECKHE  COOTHOIIEHUS B  MPSAMOYTOJBHOM
TpeyrojapbHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHOIIEHNsT ~ MEXAYy CTOPOHAMH B  NPSMOYTOJBHBIX
TpeyrojipHUKax ¢ yriaamu B 45° u 45°; 30° u 60°.

®opmynupoBath TeopeMy Iludaropa, mcmoab3oBaTh €€ B
MIPAKTUYECKUX BBIYUCIICHUSIX.

Bragetrs mOHATHSMHI TPUTOHOMETPUUECKUX (PYHKIIMI OCTPOTO
yIila, IPOBePATh UX KOPPEKTHOCTD.

BbIBOAUTH  TPUTOHOMETPUYECKHE  COOTHOUICHHS B
NPSIMOYT'OJIBHOM TpPEYTOJbHUKE C OMOpPOH Ha CIPABOYHYIO
UH(POPMAIHIO.

HccaenoBath  COOTHOLIEHHS  MEXKIY  CTOPOHAaMH B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX € yriaamu B 45° u 45°; 30° n
60° ¢ HanpaBJISIONMIEH TOMOIIBIO.

Hcnonb3oBars  GopMynsl  TpUBEIEHUS U
TPUTOHOMETPUYECKOE TOKAECCTBO JJIS1 HAXOKICHUS
COOTHOIIEHUIN MEeXAYy TPUTOHOMETPUUYECKUMH (PYHKIHUSIMU
Pa3IUYHBIX OCTPBIX YIVIOB C OINOpPOM Ha CIPaBOYHYIO

OCHOBHOC
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uHGOPMAITHIO.

IIpumeHsTH TOJyYEHHBIE 3HAHUS U YMEHUS IIPU pPELICHUU
MPaKTUYECKUX 3a7ad (MpH HEOOXOJMMOCTH C OIOpOil Ha
QITOPUTM IPABUJIA).

3HAKOMHUTBLCH C UCTOPHUEN Pa3BUTHS TEOMETPUH.

Yrasl B BrucanHble U NEHTpaJIbHBIE YTIIbl, YIOJl MEXAY KacareabHOU U | DOpMYJIMPOBATHL OCHOBHBIC OIPEIEICHUS, CBA3AaHHBIE C

OKPYKHOCTH. XOpIOi. yIJlaMU B Kpyre (BIUCAaHHBIN yTroJl, IEHTPaJIbHBIN yro).

Bnucannsbie VYTIiIbl MEXAY XOpAAMU U CEKYLLIUMMU. HaxoauTh BIMCaHHBIE YIUIBI, ONMPAIOIIUECS HA OAHY IYTY,

U ONMCAHHbIE BrnucanHnble u onvcaHHbIe YETBIPEXYTOJIBHUKN, UX IPU3HAKU U | BBIYMCJIATH YTIJIbl C IOMOIIBIO TEOPEMBI O BIMCAHHBIX YIUIAX,

YeThIPEXYrOJbHHUK |CBOMCTBAa. IIpuMeHeHMe 3TUX  CBOWCTB MNpPU  PEUICHUU | TEOPEMBl O BIHCAHHOM YETBIPEXYTOJBHUKE, TEOPEMBI O

H. reOMETPUUYECKUX 3a1a. LEHTPAJIbHOM YyIJIe IpU HEOOXOIUMOCTH C BH3YaJIbHOM

KacarenbHbie B3anmHOEe pacnonoxeHue IByX OKpyxkHocTed. Kacanue | onmopoi.

K OKPY/KHOCTH. OKpY>KHOCTEH. HccaenoBarth, B TOM 4nCIIe ¢ TOMOILBIO IU(POBBIX peCypcoB,

Kacanue BIIMCAHHBIE U OIMCAaHHBIC YETHIPEXYTOJIbHUKH, BBIBOAUTD UX

OKPY/KHOCTEH CBOMCTBA U IPU3HAKHU I10CJIE COBMECTHOI'O aHAJIN3A.

(13 u) Hcnosb30BaTh 3TM CBOWCTBA M NPHU3HAKU IIPU PELICHUU
3a/1a4.

IloBTOpEHME, [ToBTOpEeHUE OCHOBHBIX IOHATHH W METOMOB KypcoB 7 u 8 |Pemartp 3a1aum Ha MOBTOpPEHHE, MIUIIOCTPUPYIOLIUE CBS3U

00001meHue KJIaCCOB, 00001IeHNE 3HAHUM. MEXy pa3JIMYHBIMU YacTsIMU Kypca.

3HAHMU

(49)

9 kiacc (He MeHee 68 u)

HaszBanmue
pa3aesia (TeMbl)
Kypca (4uci10
4acos)

OcHoBHoOeE coepxaHue

OcHOBHbIE BUIbI 1eSITEJIbHOCTH 00y4a0IIUXCsl
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Tpuronomerpusi. | Onpenenenue TpuroHoMeTpudeckux (GpyHkuuil yrios ot 0° no| @opmMyaupoBaTh  ONpeAesieHHsl  TPUTOHOMETPHUYECKHX
TeopeMmbl 180°. KocuHyc W cuHyC mpsMOro M Tymoro yria. Teopema|(yHKIMH TYHOBIX M HPSAMBIX YIJIOB C BU3YalbHOW OIOPOW.
KOCHHYCOB U KocuHycoB. (O0600meénHas) Teopema cuUHYcOB (¢ paauycom | DopMyaupoBaTh TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
CHHYCOB. OIMCAaHHOM OKpYXHOCTH). Haxos1eHue AIMH CTOPOH M BEJIMYHH | PAANYCOM ONUCAHHON OKPY>KHOCTH).
Pemenne YIJIOB TPEYTOJIBHUKOB. Pemiath TpPEYroJabHUKH C OMOPOH HA aIrOpUTM Y4eOHBIX
TPeyroJibHUKOB @dopmyia miIomand TPeyrojlbHUKA Yepe3 JBE CTOPOHBI U YroJ | JEHCTBHH.
(16 v) Mexy HumMu. Gopmysa miIomann 4eTbIpéXyrojibHuKa yepes ero | Pemars  mpakTuyeckue — 3aJa4yd,  CBOAsAIMecd K
JMaroHaJld U yrojl MeX,ly HUMHU. HAXO0K/ICHUIO PAa3JIHYHBIX 3JIEMEHTOB TPeyroJbHHKA.
[IpakTHueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeoGpa3zoBaune |[lonamue o  npeobpazoganuu  nOOOOUAL. OcBauBatb NOHSITHE npeoOpazoBaHus no00usL.
noxoous. Coomeemcmeennule d1emenmvl NOOOOHBIX ueyp. HccnenoBarh OTHOIIEGHUE JIMHEHHBIX 3JIEMEHTOB (puryp mpu
Metpunueckue Teopema o0 npouzgedenuu ompe3Koé xopo, meopema o |npeodpazoBaHuu noaoous. Haxoaurs npuMeps! noaodus B
COOTHOIIIEHUS B npou3gedeHul Ompe3Ko8 CeKywux, meopema o Keaopame |OKPYKAIOIIEH JCUCTBUTEIbHOCTH.
OKPY’KHOCTH Kacamenvhou. [Ipumenenue 6 pewienuu ceomempuyeckux 3aday. | Boieooums mempuueckue coomnowienus medxncoy ompesxamu
(10 9) X0pO, CeKyWux u KacameabHulX ¢ UCNONb308AHUEM BNUCAHHBIX
Y2108 U NOOOOHBIX MPey20bHUKOS.
Pewamo ceomempuueckue 3adauu u 3a0a4u U3 pearvHOU
JHCUZHU C UCNOTIL30BAHUEM NOOOOHBIX MPEY2ONbHUKOS.
BekTopbl Onpenenenne BEKTOPOB, CII0KEHUE U Pa3HOCTh BEKTOPOB, Hcnonb3oBaTh BEKTOpPbl Kak HaIlpaBJICHHbIE OTPE3KH,
(12 v) YMHOKEHHE BEKTOpPA Ha YHCIIO. HCCJIe10BATh r€OMETPHUUYECKUI (nepemerieHue) u

DU3NYECKUN U TEOMETPUYECKUIM CMBICII BEKTOPOB.
Paznoxenue BekTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunats! BekTopa.

CkansipHOe MpOU3BEJECHUE BEKTOPOB, €r0 MPUMEHEHHUE IS
HAaXOXIEHUS IJIMH U YTJIOB.

Pemenue 3amad ¢ noMOIIBI0 BEKTOPOB.

[IpumeneHne BEKTOPOB ISl PEIIEHUS 3a/1ad KUHEMAaTUKU U
MEXaHUKH.

¢usnueckuil (cuiaa) CMBICTBI
BOIIPOCHBIN IJIaH.

3HaTh ompefesieHMsT CYMMBl H Pa3HOCTH BEKTOPOB,
YMHOXKEHUS BEKTOpa Ha quCIIO, uce1e10BaTh
reOMETPUUECKUH U (PU3UUECKHI CMBICIIBI 3TUX OTEepalnid.
Pemiatb reoMerpuyeckue 3adayd €  HCHOJIb30BAHUEM
BEKTOPOB.

PackaabIBaTh BEKTOP 110 IBYM HEKOJUTHHEAPHBIM BEKTOPAM.
Hcnoab3oBaTh  CKaJsIpHOE  MPOU3BEICHHE  BEKTOPOB,
BBIBOJIMTH €0 OCHOBHBIE CBOICTBA.

BbIuucasiTe CyMMy, pa3HOCTh U CKaISAPHOE NPOU3BEICHUE

BEKTOpPOB C OIIOpPOM Ha
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BEKTOPOB B KOOPJIMHATAX.
IIpuMeHSATh CKaJIsIpPHOE MPOU3BEICHUE ISl HAXOXKICHUS
JUTMH U YTJIOB.

JexapToBbl JlexapToBbl KOOPAMHATHI TOYEK Ha IIJIOCKOCTH. OcBauBaTh NOHSITHE NPSIMOYTOJBHOM CUCTEMBI KOOPAMHAT,
KOOPAUHATBI Ha | Vpasnenue npsamou. YTI0BOH KOA(PQUIMEHT, TAHICHC YIia |JIEKapTOBBIX KOOPAUHAT TOUKH.
INIOCKOCTH HAKJIOHA, IapaJIJIEJIbHBIE U NIEPIICHIUKYIISIPHBIEC IPSMBIE. HccnenoBarh ypaBHEHUE NIPSIMON M OKPYKHOCTH C OITOPOH Ha
(9 v) VYpaBHeHHE OKpYXKHOCTM. HaxoxaeHue KOOpAMHAT TOYEK | BOIPOCHBIN IIJIaH.
repeceyeHusi OKPY>KHOCTH U MPSMOH. HaxoauTs LeHTp U paguyc OKpYKHOCTH 1O €€ ypaBHEHHUIO.
MeTo KOOpIMHAT MPH PEILIEHUU T€OMETPUUYECKHUX 3a1au. Pematp 3a1a4m Ha HaXOKJCHUE TOYEK MIEPECCUECHUS IPSIMBIX
Hcnonp30BaHne METOAA KOOPAMHAT B IPAKTUYECKUX 3aJadax Y OKPY’KHOCTEH € IIOMOILBIO METO/1a KOOPIMHAT.
Hcnoab30BaTh CBOMCTBA YIIIOBOTO KOX(PQHUIMEHTA TPSIMOI
OpU pElIeHMM 3a]ad, JUIsl OIpPENEICHUs] PacIlOIOKEHUS
PSIMOIA.
IIpumeHsATH KOOPAMHATHI IIPH PEUIEHUH I'€OMETPUUYECKUX U
IPAKTUYECKUX 3aJad, Ui IOCTPOCHUS MaTEMAaTUUYECKUX
MoJienell peasabHbIX 3aj1au («METOJI KOOPAUHATY).
IHoab30BaTbest U1  TOCTPOEHMS WM MCCIENOBAHUMN
U (POBBIMU peECypcaMu.
3HAKOMHTBCS C HCTOPHEl Pa3BUTHS TEOMETPUN
IIpaBuibHbIC [IpaBuiIbHBIE MHOTOYTOJIBHMKH, BBIYMCIEHUE HX DJIEMEHTOB.| DopMyaupoBaTh OIpeJiesIeHue MIPaBUIIbHBIX
MHOIOYroJIbHUKH. |Yucio m ¥ JUIMHA OKpYXHOCTU. J[IMHA IyTM OKPYXHOCTH.| MHOTOYTOJIbHUKOB, HAXOAMTh UX 3JIEMEHTHI.
Jauna Panuannas mepa yria. Iosb30BaThHCSl NOHATHEM JUIMHBI OKPYKHOCTH, BBEAEHHBIM C

OKPY/KHOCTH U
IUI0IIAIb KpYra.
Boruncienue
IJIomaae

(89)

[Imomane Kpyra W ero SJEeMEHTOB (CEKTOpa M CETMEHTa).
Brruncnenue mionianeit Gpuryp, BKIOYAIOMIUX 3JIEMEHTHI KpyTa.

IIOMOIIBI0  NPAaBUJIBHBIX MHOI'OYT'OJIBHUKOB, OIpeeIaTh
YHCIIO 7T, JUIMHY AYTH U paJIiaHHyI0 Mepy yrIjia 1o oopasiy.
IIpoBoauTh NEpexoa OT paAMaHHOW MEPHI yIUia K IpajyCHOU
1 HAa000POT 0 BU3YaJILHOH OIIOpeE.

OnpenensaTh mIOILAAL KpyTa.

BeiBoauTh (popmyiinl (B rpagyCHOM U pallaHHON Mepe) JUIs
JUIMH AYT, IUIOLIAJEH CEKTOPOB U CETMEHTOB C OIOPOM Ha
BOIIPOCHBIN IUIAH.

BbruncasTe  mwiomand  QUryp, BKIIOYAIOLMX —JIEMEHTHI
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OKPYHOCTH (Kpyra) ¢ Oropoii Ha ClipaBO4HYI0 HH(OPMAIIHIO.
HaxoauTsp riomnaay B 3a1a4ax peaibHOM KU3HU.

JBuKeHUus Ilonamue o osudicenuy niocKocmu. Pa30oupare  mpumepsl,  WUIIOCTPUPYIOIIME  IOHATHUSA
IUIOCKOCTH llapannenvnoiii nepernoc, nogopom u cummempus. Ocu u yeHmpol | IBUKCHH, LIEHTPOB U OCEH CUMMETPUHU.
(64) cumMmempuu. @DopMyJMPOBAaTh ONPEACICHUs IApALIEIBHOIO IEepeHoca,
IIpocmetiwiue npumenenus 8 peuwieHuu 3a0au. IIOBOPOTa W OCEBOHM CHUMMETPUHM C BH3YaJIbHOW OIIOPOH.
HaxoauTh HEOABMXHBIE TOUYKH IO 00pas3iLy.
HaxoanTh EHTPHI ¥ OCH CHMMETPHI TPOCTEHIHX (PUTYP TT0
o0pasiy.
Ilpumename napannenvhviii NepeHoc u CUMMEMPUIO npu
peuleHuU 2eoMempuseckux 3a0ay (pazoupams npumepbsl).
Hcnonvzoseams 01151 nocmpoenus u ucciedo8anull yughposule
pecypcbi.
IToBTOpEHUE, [ToBTOpEeHNE OCHOBHBIX TOHSATHH W METONOB KypcoB 7—9 |OnepupoBaTh MOHATHAMHU: QHUTypa, TOUKA, MpsSMasi, yrod,
00o001IeHue, KJ1accoB, 0000IIIEHNE U CUCTEMATH3alUs 3HAHUH. MHOTOYTOJIbHUK,  PaBHOOEIPEHHBIW U  pPaBHOCTOPOHHUI
cHUCTeMaTH3aALuA [Ipocreiime reomerpuueckue (QUIYppl W HMX CBOMCTBA. | TPEYTOJbHUKH, MPSMOYTOJbHBIA TPEYTrOJIbHUK, MEAMaHa,
SHAHMIIZ N3mepenne reoMeTpuyecKux BEIUYUH. OucceKkTpuca M BbICOTa TPEYroJbHUKA, IMapayljiesiorpamm,
(7 u) TpeyroasHUKH. poMO, TPSMOYTOJIbHUK, KBaJApaT, Tpameuus; OKpy>KHOCTb,

[TapannenbHble ¥ NEPIEHIUKYISIPHBIE TPSMBIE.

OxpyKHOCTb U Kpyr. I'eomeTrpuueckue NMOCTpPOCHMs. YTIJIBI B
OKpY’)KHOCTM.  BmmcanHble 1 ONUCaHHbIE  OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimast 1 OKPY>KHOCTb.
YeTbIpEXYTOIIBHUKHY.
YEThIPEXYTOJIbHUKH.
Teopema I[Mudaropa u Hauana rpuronomerpuu. Pemenue oOmmx
TPEYTOJIbHUKOB.

[IpaBuiIbHBIE MHOTOYTOJIEHUKH.

[IpeobpazoBanmst mmockocty. Jpmwkenus. [Tomodue. Cummerpusi.
[Tnomane. Berancnenue miomaneit. [nomany nogo6HsIx Guryp.
JlexkapTOBbI KOOPAUHATHI Ha IIIOCKOCTH.

Brucannsie n OIIMCaHHBIC

KacaresibHasl; paBEHCTBO UM MOA00He (PUryp, TpeyroibHHUKOB;
NapaJUIEIbBHOCTD M NEPHNEHAUKYISIPHOCTh  NIPSMBIX, YIOJ
MCXKAY HOpsMbIMHU, CHUHMMCTPUA OTHOCHUTCIBHO TOYKHU U
IOpSIMOM; JUIMHA, PACCTOSHUE, BEIWYMHA YyIJIA, IUIOLIAlb,
MIEPUMETP.

Hcnoan3oBare  ¢opmyabl: 1nepuMerpa M IUIOIAAU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY’KHOCTH W IUJIOLIAAH KpYTa,
00BEMa MPSIMOYTOJILHOTO MapaJUIeNIeUIIE1a.

OnepupoBarb NOHATHSIMHM:  IPSIMOYTOJbHAs  CUCTEMA
KOoOpaAuHaT, BEKTOp, HMCHOJAbL30BATH OTH IIOHATHUA JJIA
OpCACTAaBJICHUA NAaHHBIX W PCIICHUA 3aaa4, B TOM YHUCIIC U3
JPYTUX Y4eOHBIX MPEAMETOB.

Pemiatb 3aja4yM  Ha TIOBTOPEHHE OCHOBHBIX IIOHATUH,
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BGKTOpBI Ha INNIOCKOCTH.

WJUTIOCTPALIMIO CBSI3€M MEXIY pa3jMyHbIMU YacTAMH Kypca.
BriOupaTs MeTO JJ151 pelIeHuUs 3a/1a4u.
Pemrarp 3aaa4m 13 NOBCETHEBHOU KU3HU.

TEMATHYECKOE INIAHUPOBAHUE YYEBHOT O KYPCA «BEPOSITHOCTH M CTATUCTHKA»
(II0 TOIAM OBYYEHUS$I)

7 kaacc (He MeHee 34 u)

HasBanmue
pa3aeJsia (TeMbl)
(4uCcy10 YacoB)

OcHoBHOE conepkaHue

XapaKkTepuCcTHKA 1esiTeIbHOCTH 00y4aI0IMXCst

IlIpencrasienue
JAHHBIX
(7 )

[IpencraBnenne gaHHBIX B Tabmumax. [IpakTtuyeckue
BBIUKMCIEHHMSI 10 TaOMWYHBIM JaHHBIM. M3Biedenune u
WHTEpIIpEeTaus TaOJMIHBIX TaHHBIX. [IpakTudeckas padora
«Tadmurs.

['padmdeckoe TpencTaBiICHWE ITaHHBIX B BHJE KPYTOBBIX,
CTONOMKOBBIX (CTONOYATHIX) qUarpamMm. UTeHne u mocTpoeHue
muarpamm. [Ipumeps! teMorpaduaecKux quarpamm.
[TpakTraeckas pabota «/luarpamMmbny.

OcBaunBathb Ha 0a3zoBoM YPOBHE CrocoobI
MPEJICTABICHUS] CTATHCTUYECKUX JaHHBIX W YHUCIOBBIX
MAacCHBOB C TIOMOIIbIO TaOJMWI] W JUarpaMM C
UCIIONIb30BAHUEM  aKTYalbHBIX W  BAXKHBIX JIaHHBIX
(memorpadudeckue JTaHHBIE, MTPOU3BOJICTBO
MPOMBIIIJICHHOW M CEIbCKOXO3SHCTBEHHOW MPOMYKIIHH,
0OLIECTBEHHBIE Y IPUPOHBIE SIBICHHUS).

H3yuatp Meroabl paboTel C  TaOMUYHBIMH U
I’pa(i)I/I‘IeCKI/IMI/I MNPpEACTAaBICHUAMU JAaHHBIX C ITOMOIIBIO
U(POBBIX PECypcOB B XOJ€ MPAKTHUECKUX pPadoT (¢
HaIPaBJISIONMICH TOMOIIIBIO).
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OnucareabpHast
CTATHCTHKA
(8 )

Yucnossie Habopbl. CpenHee apupMeTuiecKoe.

Menauana 9uciaoBoro Habopa. Y CTOWYMBOCTD METHAHBI.
[TpakTrueckas pabota «CpeaHue 3HAaUCHUS.
HaubonbIiee n HanMeHbIIee 3HAUEHUS YUCIOBOTO Habopa.
Pazmax.

OcBauBarh, Ha 0a30BOM YpPOBHE NOHSITHS: YHCIIOBOM
HaOOp, Mepa IEHTPaIbHOU TCHIECHIMU (Mepa IEHTpa), B
TOM YHCJIe CpeHee apudmMeTnieckoe, MeiuaHa.
OnuceiBaTh CTaTUCTUYECKHME JAHHBIE C IOMOLIBIO
cpeaHero apu(pMETHYECKOro U MeAuaHbl. PemaTs 3amaun
(c UWCHONB30BaHMEM 3PUTEIBHON HATJSTHOCTH W/HUITU
BepOAIBHOM OTOPHI)

M3yuyaTe cBOMCTBA CPEIHUX, B TOM YHCIIE C ITOMOIIBIO
U(PPOBBIX PECYPCOB, B XOAE MPAKTHUECKUX padot, (c
HAIPAaBJIAIOIIEH TOMOIIIBIO).

OcBauBaTh Ha 6a30BOM YpPOBHe IOHATHUS. HauOoJbIIEE
Y HauMEHbIIIee 3HaUE€HHsI YUCIIOBOI0 MacCuBa, pa3Max.
Pemats 3agauu Ha BBIOOp criocoOa ONMMCaHUs JAHHBIX B
COOTBETCTBUM C HOPUPOJOM  JaHHBIX M LEISIMHU
MCCJIEIOBAHMSI C HAIIPABJISAIOIIEH TTOMOIIIBIO.

Cay4aiinas
H3MEHYMBOCTH
(64)

Cnyuaiinas usmenyugocms (npumepwt). Yacmoma 3navenuti 6
Mmaccuge dannvix. I pynnuposka. I ucmozpammol.
Ipaxmuueckas paboma « CnyuariHas usmeH4u80CmMbs ».

Oceaueambv nonamusa: yacmoma 3HAYEHUl 8 MACCUBe
OQHHBIX, 2PDYNNUPOBKA OAHHBIX, SUCHOSPAMMA.

Cmpoumsb cucmoepammol no 0opasyy

Ocsausams cpaguueckue npeocmasienusi pazHulx 6U008
CYYAUHOU UBMEHYUBOCMU, 8 MOM HUCTEe C HOMOUWbIO
UUPdpPosvIX pecypcos, 8 X00e NpaKmuyeckol padomei.

BBenenue B
Teopuio rpagos
4 )

I'pag, eepuwuna, peopo. Ilpedcmasnenue 3a0auu ¢ nOMowwbio
epagha. Cmenenv (s8anenmuocms) sepuiunvl. Hucno péoep u
cymmapuas cmenensv gepuwiun. Llenv u yuxn. Ilyme 6 epage.
Ilpeocmasnenue o ceaznocmu epagha. O6x00 epagha (dtinepos
nymu). I[Ipedcmaenenue 06 opuenmuposanuvix epagax.

Oceausams nonamusa: cpagh, éepuwiuna zpagha, pedbpo
epacgha, cmenens (6aneHMHOCMb 8EPUIUHBL), YENb U YUK
Oceausamsb nonamus.: nymo 6 cpage, i1epos nymv,
00x00 epagha, opueHmuposanHwlil epagh.

Oobcyyncoams peuieHue 3a0auu HA NOUCK  CYMMbl
cmenenell gepuiun epaga, Ha nouck obxoda epaga, Ha
NOUCK  nymeil 68  OpPUEHMUPOBAHHBIX  epagax ¢
Hanpasusaouel NOMouwbIo.

Oceaueamb cnocoovl npedcmasieHus 3a0ay U3 Kypcd
aneebpul, 2eomempu, meopuu epoSMHOCMel, Opy2ux
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npeomemos ¢ HoMowblo 2pagos (kapmel, Ccxembl,
aneKmpuyeckue yenu, QYHKYUOHAIbHblEe COOMEEMCHEUL)
Ha npumepax.

BeposiTHOCTB 1

Cryuatinoiti onolm u caydatinoe codovimue. Beposmuocmo u

Oceausamv NOHAMUA. CIYUAUHBIL ONLIM U CYYAUHOE

4acToTa yacmoma cobvimus. Ponb mManoseposmuvlx u npakmuyecku | coovimue, Mano8eposimuoe u npaKkmuiecki 00CmMo8epHoe

CJIy4aiiHOT O docmosepHulx codbimull 8 npupoode u 8 oouecmee. Monema u | cobvimue.

co0bITHS U2panbHas KoOCmov 8 meopuu 6epOSIMHOCMELL. H3yuamp 3nauumMocmev MAN0BEPOAMHBIX  COOLIMULL 8

(4 v) Ipaxmuueckas paboma « Yacmoma evinadenus opnay. npupooe u obwecmee HA BAJCHLIX NpUMepax (asapuu,
Hecuacmmobie cnyuau, sawuma NepCOHANbHOU
uHgopmayuu, nepedaya OAHHHIX).
H3yuams ponv kiaccuueckux 6eposmHOCMHbBIX Mooenel
(MOHema, uepanbHas KOCmyv) 8 meopuu 8epPoAmHOCEN.
Haénwoame u uzyuame yacmomy codvimuii 8 npocmulx
IKCNEPUMEHMAX, 8 MOM HUCIe C NOMOUWbIO YUPPOBbIX
pecypcos, 6 Xxo0e npakmuieckol pabomai.

O06001menne, [Ipencrapnenne  manubix.  OmnwmcarenpHas — cratuctuka. | [IOBTOpPSITH W3yYeHHOE W BBICTPAMBATHL  CUCTEMY

KOHTPOJIb BeposiTHOCTB ciy4alfHOTO COOBITHSI. 3HAHUM.

(5 9) Pemats 3a1a4n Ha MIpe/iCTaBICHHE U OTIMCAHNE TAaHHBIX C

MIOMOUIBIO0 N3YYEHHBIX XapAKTEPUCTUK C HAIPABIAIOLICH
HOMOUIBIO.

O0cyxnaTn NpuMepsI CIIy4aiHbIX COOBITHH,
MaJIOBEPOSITHBIX M IPAKTHYECKH JOCTOBEPHBIX CITyYalHBIX
COOBITHIA, X POJIM B IPUPOJIE U KU3HU YeJIOBEKa

8 kiacc (He meHee 34 4)

HazBanmue
pazaeJia (TeMbl)

OcHoBHoOe coepkaHue

XapakTepucTHKA 1esiTeIbHOCTH 00y4AI0IMXCst
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(umcy10 4acoB)

IloBTOpPEHME
Kypca / Kjiacca
(4 )

[Ipencrapnenne  panHblx.  OmnucaTenbHash — CTaTUCTHKA.
Crnyyaiinas n3MmeHUnBOCTh. CpeHre YnCcIoBOro Habopa.
Crnyuaiinbie coObiTrs. BepositHocTn n yactoThl. Kinaccuueckue
MO/ICJIA TEOPUH BEPOSATHOCTEH: MOHETA U UTPAIbHAs KOCTb.

IloBTOpPSITH M3yuyeHHOE U BBICTPAMBATHL CUCTEMY
3HaHUH.
Pemars 3agmaum (Mo BuU3yaJIbHOWl  omope) Ha

MPEACTABICHUE M ONHMCAHUE JaHHBIX
MU3YUYEHHBIX XapaKTEPUCTHK.

Pematy 3agaum (Mo BH3YyaJIbHOW omope) Ha
IIPEACTABJIICHUE TI'PYNIIMPOBAHHBIX JAHHBIX M ONMCAHUE
CIIy4ailHOM U3MEHYUBOCTH.

Pemiate 3agaum (M0 BU3yaJbHOW omope) Ha
oTpeieNieHre YaCTOThI CIyYalHBIX COOBITUMN, OOCYKICHHE
NPUMEPOB  CIIyYalHBIX COOBITHH, MAaJIOBEPOATHBIX M|
MPAKTUYECKH JTOCTOBEPHBIX CIYYalHBIX COOBITHIA, UX POJIH
B IIPUPOJIE U )KU3HU YEIIOBEKA.

C IOMONLIBIO

OnucareabHas Omgxnonenus. [ucnepcus uucnogo2o nabopa. Cmanoapmuoe | Oceaueamsv nOHAMUA: OUCNEpCUsi U CMAHOAPIMHOE
CTATHCTHKA. OMKJIOHEHUe YUCI08020 HaOOopa. [uazpammul pacceusanusl. OMKIIOHEHUe, UCNONb308AMb MU XAPAKMEPUCMUKU OJIsL
PaccenBanue ONUCAHUS pAcceu8aHus OAHHUbIX.
JAHHBIX Yuacmeosamv ¢  obcyycoenuu  cunomeszvr 06
(4 9) omcymcmeuu  UlU  HAIUYuU - C8A3U N0 OUASPAMMAM
pacceusanusi.
Cmpoums Ouazpammvl pacceusanus no UMErOUWUMCS
OAHHBIM, 8 MOM HUCTE C NOMOUWbIO KOMNblomepa (nocie
COBMECMHO20 AHANU3A).
MHuoxkecTBa MHoxecTBO, MOAMHOXKeCTBO. Omnepanuu Hajg MHOKecTBamu: | OcBamBaTh MOHSITHSI: MHOKECTBO, 2JICMEHT MHOXKECTBA,
(4 4) o0benuHeHne,  TepecedeHue,  jgononHeHue.  CBoOICTBA | IOAMHOXECTBO.
orepanuit HaJ MHOKECTBaMHU: MepPEeMeCTUTENbHOE, | BBINOJHATH onepanuu HaJT MHOKECTBAMH:
codeTaTeIbHOE, paCIpeACIUTEIbHOE, BKIIIOUCHHUS. 00beIMHeHNE, TIepECeUeHHE, ToToIHEeHnE (TT0 00pasiry).
['padmyeckoe mpeacTaBlIeHNE MHOKECTB. Hcnoan3oBath CBOWCTBA: MEPEMECTUTENBHOE,
coYeTaTelbHOe, pPACTIpENeNUTEeNIbHOe, BKIIOUYEHHUS  (C

MCII0JIb30BaHUEM BU3YaJILHOM OIOPHI).
Hcnonb3oBath rpaduyeckoe MpeCTaBICHUE MHOXKECTB
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IIPU ONHUCAHUM PEANbHBIX MPOLECCOB MU SBJICHUH, IpU
PELICHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U KypCOB
(c UCIOJIb30BaHKEM BU3YaJIbHOM OIOPHI).

BepositHOCTH
CJIY4YaHHOr0
cOOBITHA

(6 1)

DJIeMEHTapHbIE COOBITHSI. Cityyaiinbie COOBITHSI.

BbnaronpusTcTByIomMe eMeHTapHbIe COOBITHS. BepositHocTH
coObITuid. OMBITBI ¢ PABHOBO3MOXHBIMU 3JIE€MEHTAPHBIMU
coObrTusiMu. CiydaiiHBIN BBIOOD.

[IpakTnueckas padoTta « ONBITHI ¢ paBHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITHUSIMU.

OcBanBartb Ha  0a30BOM  ypOBHe  TOHSITHS:
AIIEMEHTApHOE  COOBITHE, CllyyailHO€ COOBITHE  Kak
COBOKYITHOCTb ~ OJIArONPHUSATCTBYIOIIMX  AJIEMEHTapHBIX
COOBITUI, PABHOBO3MOKHBIE 3JIEMEHTapHbIE COOBITHSL.
PemiaTth 3a1aun Ha BHIYMCIIEHUE BEPOSITHOCTEN COOBITHIA
10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHH CilyyailHOro
OMNbITa (C HCHOJB30BAHUEM 3PUTEIIBHOW HArJIAAHOCTH
1/uii BepOaIbHOM OITOpHI).

Pemarhb 3a1aum Ha BbIUKCIIEHUE BEPOSTHOCTEN COOBITUI
B ONbITAX C PaBHOBO3MOXHBIMU  3JIEMEHTAPHBIMU
COOBITUSIMM, B TOM YHCJIE C IOMOIIbIO KOMIIbIOTEpA (C
UCIIOJIb30BAHUEM  3PHUTENBHOM — HAMIAAHOCTH  W/WIH
BEepOAIBHOM OTOPHI).

IIpoBoaNTL M M3y4YaTh ONBITBI C PABHOBO3MOXXHBIMU
3JIEMEHTAPHBIMHU COOBITUSAMH (C UCIOJIB30BAHUEM MOHET,
UTPaJIbHBIX KOCTEH, JpyTuX MoOJIENIEN)
B XOJ€ TMpaKTU4YecKoW paboThl (C HCHOIb30BAaHUEM
BU3YaJIbHOW OIOPBI).

Beenenne
Teopuio rpagos
(4 )

B

lepeso.  Ceoiicmeéa  Oepesa:  eOUHCMBEHHOCMb — Nymiu,
cywecmeoganue GUCAYell BePUIUHbI, C653b MENHCOY YUCIOM
gepuiun u yuciom péoep. Ilpasuno ymHoxceHus.

Oceaueamv nonamus. oepeso Kax epag) 0Oe3 yuxua,
sucAYas eepuwiuna (Mucm), 6emeav oepesa, Nymo 8 oepese,
ouamemp depeaa.

H3yuams ceolicmea Oepesa: cywjecmeoganue Gucsyell
BEPUIUHBL,  €OUHCMBEHHOCMb — Nymu  Mexcoy  08yMs
BEPULUHAMU, CBA3b MENHCOY HUCTIOM BEPUIUH U YUCTIOM
pébep.

Yuacmeosams 6 o6cyscoenuu pewienun 3a0auu Ha nouck
U nepeuucienue nymei 8 oepese, onpeoeieHue Hucid
sepuiun unu pébep 8 oepese, 06x00 bUHAPHO20 depesa, 8
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mom ducie ¢ npuMereruem npacuilad YMHOMICEHUA.

Ciry4aiinbie
coOBbITHA

(89

ITlpomusononooicroe coovimue.  Huacpamma  Diinepa.
Obvedunenue u nepeceuenue coovimuil. Hecoemecmmvie
cobvimus. Popmyna croocenus eeposmuocmeti. Ilpasuno
VMHOOICEHUsL  8eposimHOcmel.  Ycnoewas — eeposamuocme.
Hezasucumvie  cobvimus.  I[lpeocmasnenue  cayuatinozo
9KCnepumMeHma 8 guoe oepeaa.

Ocséausambv NOHAMUA. 63AUMHO  NPOMUBONOLONCHBIE
codovimus, onepayuu HAO coovimuimMu, 00vbeOuHeHue u
nepeceyenue coovimutl, ouazpamma unepa (durepa—
Benna), coemecmmuvie u necogmecmmule cOObIMUA.
H3yuamb meopemvl 0 6eposmHOCmU 00bEOUHEHUSL 08X
coobmutl (opmynvl CLONCEHUSI BEPOIMHOCIEL).
Yuacmeoeams ¢ oocyscoenuu pewienua 3adauu, 6 mom
yucie mekcmosbvle 3a0auu Ha onpeoelienue 8eposmHocmel
00veOuHeHusi U nepeceuenuss coObImMull ¢ HNOMOUBIO
yuCcIoBoU  mMpaAMou,  ouazpamm  Dinepa,  opmyvl
CIIOJHCEHUS 6ePOSIMHOCIEII.

Oceaueambs HOHAMUA npasuio VMHOCEHUS
6eposimHOCMell, YCIO08HAs BEPOSMHOCHb, HE3ABUCUMbLE
cobObImus 0epeso CLyYalHo20 onvimd.
H3yuamv  ceoiicmea  (onpedenenus)
cobbmuil.

Yuacmeoeamv ¢ obcysycoenuu pewenus  3adauu na
onpeoenenue u UCNOIb308AHUE HE3ABUCUMBIX COObIMUI.
Yuacmeoeamv ¢ obcysycoenuu pewenus  3adauu na
NOUCK GeposimHOCMel, 6 mMOM Yucle YCIO8HbIX, C
Ucnob308anuem 0epesa Ciyiauno2o onvimd.

He3aeUCUMbLX

O0001mEeHME,
KOHTPOJIb
(49)

[IpencraBnenne nqanubix. OnucaTtenpHas cratuctuka. ['pader.
BeposatHocTh CIIy4alHOT O COOBITHSL. ODneMeHTEI
KOMOMHATOPHKH.

IloBTOpAATHL W3Y4YEHHOE W BBICTPAMBATH CHCTEMY
3HaHUMU.

PemaTp 3a1a4u Ha IPE/ICTABJICHHUE U ONTMCAHUE TAHHBIX C
MTOMOIITHIO W3YYCHHBIX XapaKTEPUCTHK (c
HCII0JIb30BaHUEM BU3YaJIbHOM OIOPHI).

Yuacmeoeamov 6 oocyyncoenuu pewenus 3anadum c
pUMEeHEeHnEM rpados.

Pemats 3agaum  Ha  HaxOXIEHHE  BEPOSTHOCTH
CIIy4aifHOrO COOBITHSI 10 BEPOSITHOCTSIM 3JIEMEHTAPHBIX
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COOBITHI, B TOM YHCJIE B ONBITaX C PaBHOBO3MOKHBIMHU
AIIEMEHTAPHBIMH COOBITUSAMU (C BU3yaJIbHON OMOPON).
Yuacmeosamv 6 oécyyncoenuu pewenusa 3anaum Ha
HaXO0KJIEHUE BEpOATHOCTEH 00BbEIMHEHNS U IIEpEeCeUCHUs
COOBITHI, B TOM YHCIIE HE3aBUCUMBIX, C UCIIOIb30BaHUEM
rpagMuecKux IMPEACTaBICHUH U JiepeBa CIy4aiHOro
OTIBITA.

Yuacmeoeamv 6 oo0cysyncoenuu pewenua 3anaum Ha
MepevrciIieHne KOMOMHAIMI (YUCiIa IepecTaHOBOK, YUCIIA
coyeTaHuil), Ha HAXOXXJCHHUE BEPOSTHOCTEH COOBITUH C
NpUMEHEHHEM KOMOMHATOPUKHA, B TOM YHCIE C
UCIOJIb30BaHUEM TpeyrosbHuka [lackans.

9 kjaacc (He MeHee 34 4)

HasBanmue
pa3aeJia (TeMbl)
(4uCcy10 YacoB)

OcHoBHOE CoaepkaHue

XapaKTepHCTmca HEATCJIbHOCTH Oﬁy‘lalOIlIl/IXCﬂ

IloBTOpEeHue
Kypca 8 ki1acca
(4 9)

[IpeacraBnenue JAHHBIX. OrmwncarenbHas

CTaTHUCTHKA.

Onepanuu Hag coObITUIMEU. He3aBUCMMOCTH COOBITHIA.

IloBTOpATH W3Y4YEHHOE ¥ BBICTPAMBATH CHCTEMY
3HAHUM.

Pemath 3a7a4u Ha npeACTaBICHUE U ONMMMCAHKUE JAaHHBIX.
Pemars, 3amaum Ha  HAXOXIEHHUE  BEPOSITHOCTEH
O0OBeAMHEHUS U TIEPECeYCHHsS COOBITUH, B TOM YHCIE
HE3aBUCHUMBIX, C  HCIIOJB30BaHUEM  TrpadUUECKUX
MIPEACTABICHUH U JIepeBa CIIy4yallHOTO OMbITA.

Pemiath 3a1ayM Ha mepevyuclieHHe KOMOMHAIUN (4ucia
MEpPEeCTaHOBOK, YHWCIA COYETAaHUN), HAa HAXOXKICHHE
BEPOSTHOCTEH COOBITHI C TPUMEHEHUEM KOMOMHATOPUKH,
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B TOM YHUCJI€ C UCIIOJIb30BAHUEM TPECYTOJIbHHUKA ITackans

DJIEMEHTBI
KOMOMHATOPHKH
(4 9)

KombOunaropnoe mpaBuio yMHOXeHusa. llepecTtaHoBKH.
®akropuan. CouyeTaHuss U YUCIO COYETaHUH. TpeyeonbHuK
Tlackans. Ilpaxktrueckas pabora «Beraucienue BeposTHOCTEH
C WCMOJH30BAaHUEM KOMOWHATOPHBIX (DYHKIIHA AJIEKTPOHHBIX
Ta0IAL.

OcBauBaTh Ha  0a30BOM  yYpOBHe  TOHSTHSL:
KOMOWMHATOpPHOE MPAaBHJIO YMHOXKEHUS, YHOPsA0YEHHAs
napa, Tpoiika 00ObEKTOB, TIEPECTaHOBKA, (DaKTOpHAIT YUCIIA,
COYeTaHue, YUCII0 COYCTaHul, mpeyeonvrux Ilackans.
Pemars nmpocreiimiue 3amayd  Ha  IEPEUYUCIICHUE
YIOPSIIOYEHHBIX T1ap, TPOEK, IEPEUHCICHHE TEPECTAHOBOK
U COYCTAHWH JJIEMEHTOB pa3JIMYHBIX MHOXECTB (IO
o0pa3iry).

Pemarts mpocreiilime 3agauM Ha NPUMCHEHHE YHMCIIA
coueTaHuil B anredpe (COKpaméHHOe YMHOXKEHHE, OUHOM
HproToHa) (¢ HanpaBISIFOIIEH TTOMOIIBIO).

Pemarh, mnpuMeHsii KOMOMHATOPHKY, 3aJayd Ha
BBIUUCIICHHE BEPOATHOCTEH, B TOM YHCJIE C IOMOIIBIO
AIIEKTPOHHBIX TAOJMI] B XOJE NMPAKTHYECKOW paboThI (c
BHU3YaJIbHOU ONOPOIA).

I'eomeTpnueckas
BEPOATHOCTH
(4 w)

T'eomempuueckas éeposmuocmo. Cnyuatinsiii 66100p MOUKU U3
@ueypul Ha niockocmu, U3 ompesKa, uz 0yeu OKPY*CHOCHIU.

Ocsaugams nonamue 2eomempuyecKoll 6eposimHOCMU.
Yuacmeoeamv ¢ oocyrncoenuu pewenus zadauu na
Haxooicoenue 8eposmuocmeti 8 ONbIMAxX, NPeoCcmasUMbiX
KaK 66100p Moyex u3 MHO20Y201bHUKA, Kpy2d, OMpe3Ka uiu
Oyau OKPYIHCHOCMU, YUCTIO8020 NPOMENCYMKA

HcnoiTanus
Bepuyiu
(6 )

HcneiTanue. Ycnex u Heynada. Cepusi HCIIBITaHUH J10 IEPBOTO
ycnexa. Mcneitanus beprymnu. BepostHOocTH cOoObITHI B
cepun ucneitanuit bepuymnu. Ilpaktuyeckas pabora
«Hcneiranus beprymy.

OcBauBaTh Ha 0230BOM YPOBHE NOHSITHSI: HCIIBITAHUE,
AJIEMEHTApHOE COOBITHE B UCIIBITAHUH (yCIIEX M HeyJlaua),
cepusi UCHBITAHWM, HACTYIUIEHME TIEPBOrO  yclexa
(neynaun), cepust ucnbiTanuii bepuyim.

Pemare  mpocreiimiMe  3aJa4d HAa  HAaxOXJEHUE
BEPOATHOCTEH COOBITHI B CEpUU HCHBITAaHUI /10 MIEPBOTO
ycrexa, B TOM YHCIie ¢ MPUMEHEHHEM (OPMYIbl CYMMBI
reoMeTpUYECKOM mporpeccuu (C Omopoil Ha CIPaBOYHYIO
UH(POPMAIIHIO).

Pemars mnpocreiiniue

32/]aYd = Ha  HAXOXKIEHUE
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BEPOATHOCTEM  DIEMEHTApHBIX COOBITMIL B  cepuu
UCIBITAaHUN DbepHyJUIM, Ha HaXOXKIEHUE BEPOATHOCTU
ONpPENENEHHOT0 4YHUCa YCIEXOB B CEPUU HCIBITAHUHN
bepHyu (¢ BU3yalibHOM 0nopoii).

HN3yyaTh B X0/1€¢ NPAKTH4YECKOH padOThI, B TOM YHUCIIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTH B
cepuu ucneiTanui bepHysnu

Cay4aiinas
BeJIMYMHA

(6 )

CrnyuvaiiHas BenMYMHA M PACHPEIEIIEHUE BEPOSTHOCTEM.
Maremaruueckoe — OXUAAHUE W JUCHEPCHs  CiIydailHOM
BCIIMYMHBI. HpI/IMepBI MAaTEMaTHYCCKOIoO OXHIAaHHUA Kak
TCOPCTUICCKOTO CPCAHCTO 3HAYCHH A BCIINYNHBI.

[TonsiTue o 3akoHe O0bIINX yKcell. Vi3MepeHue BeposTHOCTEN
C IOMOILBIO 4acTOT. [IpuMeHeHne 3aKkoHa OOJIBIINX YUCE.

OcBouts Ha 0a30BOM YPOBHEe NOHATHA. CllydailHas
BEJIMYMHA, 3Ha4YCHUE CIlydaiiHOU BEJINYMHBI,
pacrpeieieHle BEpOSTHOCTEM.

H3yyars u o00cy:kgaTh IpUMEPbl JUCKPETHBIX U
HENPEPBIBHBIX CIIy4allHbIX BEJIMYUH (POCT, BEC YEIIOBEKA,
YMCJICHHOCTh HACCJICHUS, IPYTUe H3MCHYUBBIC BEIIMYMHBI,
paccMaTpUBaBIIMECS B Kypce CTaTHCTUKHU), MOJAEIbHBIX
CIly4allHbIX BEJMYMH, CBSA3aHHBIX CO CIIy4allHBIMU
onbITaMu (OpocaHWe MOHETBI, WIPAIBHOM KOCTH, CO
CIIy4aiiHbIM BBIOOPOM U T. IL.).

OcBanBartb Ha  0a30BOM  yYpOBHe  IIOHATHSA!
MaTE€MaTHYECKOE OKUJAHUE CIyYallHOM BEJIMYMHBI Kak
TEOPETUUECKOE CPEIHEE 3HAUCHUE, IUCIIEPCUs CITy4YaliHON
BEJIMUMHBI KaK aHaJIoT JUCIIEPCUU YHCIOBOI0 Habopa.
Pemarp 3agaum Ha BBIYMCICHHE MaTEMaTHYECKOTO
OXKHMJAQHUS W JIACIEPCHHM  JWCKPETHOM  CIly4alHOM
BEJIMYUHBI 110 33JJaHHOMY PACIPEIECICHUIO, B TOM YHCIIE
3aJa4, CBA3aHHBIX CO CTPaxOBaHHWEM U JIoTepesMu (c
HaIPaBJISIONICH TTOMOIIIBIO).

3HAKOMUTBC C MaTeMaTUYeCKUM  OXHUIAHUEM U
JICIIEpCUEN HEKOTOPBIX paCHpeNesieHnd, B TOM YHCIIEe
pacnpeiesieHusl CTy4ailHOW BEJIMYMHBI «YHCIIO YCIIEXOB» B
Cepuu UCHbITaHUN bepHyium.

M3yuyarp 4acTOoTy COOBITUSI B  IOBTOPSIOIIMXCS
CIIy4alHBIX OIBITAX KaK CIIy4YalHYIO BEJIMUUHY.
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3HaAKOMHTBLCSI C 3aKOHOM Oousbmux wucen (B Gopme
bepHymnm): mnpu OONBIIOM YHCIE OIBITOB YacToTa
coOBITHS OJM3Ka K €r0 BEPOSTHOCTH.

Pemats 3a1a4n Ha U3MEpEeHUE BEPOSITHOCTEH C TOMOIIBIO
4acToT (C HAIPABJISIOLIEH TOMOIIIBIO).

O0cy:k1aTh POJIh 3aKOHA OOJBIINX YHCEN B 000CHOBAHUHU
YaCTOTHOT'O METO/1a U3MEPEHHUsI BEPOSITHOCTEH.
OO0cy:k1aThb 3aKOH OOJBIIMX YHCENT Kak IMPOsBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTH B M3MEHYMBBIX SIBJICHUSX,
poNb 3aKoHa OONBLIMX 4YHMCEI B MPUPOAEC U B KU3HU
YeJI0BeKa.

0O0001EHNE,
KOHTPOJIb
(10 v)

[IpencraBienne  JaHHBIX.
BepositHOCTB CIIy4aifHOTO COOBITHS.
KoMOMHaTopuku. CilydaliHble BETMYUHBI U pACIPECIICHUS.

OmmcareilpbHasl  CTaTHUCTHKA.
OJIEMEHTHI

IloBTOpsAATE M3y4yeHHOE U BBICTPAMBATH CHCTEMY
3HAaHUMN.

Pemarh 3a7a4n Ha IpECTaBJICHNE U ONMCAHUE JAHHBIX.
Pemarhb 3a1aum Ha HaXOXKJAEHUE BEPOATHOCTEH COOBITHIA,
B TOM 4YHCI€ B ONBITAX C PaBHOBO3MOXKHBIMU
AJIEMEHTapHBIMU COOBITHSIMH, BEPOATHOCTEN
O0BEIMHEHUT M TepeceyeHus COOBITUH, BBIYUCIATD
BEPOSITHOCTH B OIIBITaX C CEPUAMH CIIy4alHBIX HCIIBITAHUN
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