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MMOACHUTEJIBHAA 3AIIMCKA

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O [IPEJIMETA
MATEMATUKA»

Pabouas nporpamMmma o MaTeMaTHuKe TSt
obyyaromuxcss 5—9 kiaccoB pazpaboTaHa Ha OCHOBE
®denepaIbHOTO TOCYJIAPCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa OCHOBHOTO OOMIeT0o00pa3oBaHUs C Y4ETOM U
COBPEMEHHBIX MHPOBBIX TPeOOBaHUMN, IPEIBSIBIISIEMBIX K

MaTeMaTHIECKOMY obOpa3oBaHUIO, u TpaIUIAN
poccuiickoro o0pa3oBaHUsI, KOTOpbIE OOECIEUYNUBAIOT
OBJIQJICHUEC KJTFOYSBBIMU KOMIICTCHIIUSIMH,
COCTAaBJIISTFOIIIUMHA OCHOBY JUST HETIPEPBIBHOTO

oOpa3oBaHUsI U CaMOPA3BUTHs, a TaK>XKE IIEJIOCTHOCTh
OOIIEKYJIBTYPHOTO, JIMYHOCTHOIO ¢ II03HABATEIBHOTO
pa3BuTHs oOyuarommxcs. B pabodeil nmporpamMmme y4TeHBI
uieu u HOJIOKEHHUS Konnenuun pa3BuUTHUS
MaTEeMaTUYECKOTO oOpa3oBaHUs B Poccuiickon
denepanuu. B snoxy mudpoBoi TpaHchopmanmuu Bcex
cep yesoBeUYECKON OEATEIILHOCTH HEBO3MOYKHO CTaTh
0o06pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0Oe3 0a30BOM
MaTEeMaTUYECKOMI MOJITOTOBKH. VYxe B OIKOJIE
MaTeMaTHUKa CIIYKUT OHNOPHBIM MPEIMETOM JIJIsI U3YUEHUS
CMEXHBIX JIUCHUTUIMH, a TIOCJ€ MIKOJbI peaibHOU
HEOOXOJIUMOCTBIO CTaHOBUTCS HETIPEPBIBHOE
obpazoBaHue, 4dYTO TpeOyeT MNOJHOIEHHOW O0a30Bo
ob6meo6pa3oBaTeIbHOM TMOJATOTOBKW, B TOM 4YHCIE H
MaTeMaTHYeCKO. DTO OOYCIIOBJIEHO TE€M, YTO B HAIIHU
JOHU  pacT€T 49uciao Tpodeccuit, CBI3aHHBIX C
HETIOCPE/ICTBEHHBIM TIPUMEHEHHUEM MAaTeMaTHUKHU: U B
cepe PKOHOMHUKH, U B OM3HECE, U B TEXHOJOTHUYECKUX
obactax, W HOaxe B TyMaHUTapHBIX cdepax. Taxkum
o06pa3om, KpyruIKOJIbHUKOB, IS KOTOPBIX MaTeéMaTHhKa
MOET CTaTh 3HAUYMMBIM

OpEeaIMETOM, PACILIUPSETCS.
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[IpakTnueckasi MOJE3HOCTh MaTEMAaTUKU OOYCJIOBJIEHA
TE€M, 4YTO €€ MNpeAMETOM SBIISIIOTCA (DyHIAaMEHTAIbHbIC
CTPYKTYpPBI HAIlIErO0 MUpa: MPOCTPAHCTBEHHBIC (OPMBI U
KOJINYE€CTBEHHBIE OTHOLIECHUSA  OT MPOCTENIINX,
YCBAaWBaeMbIX B  HENOCPEACTBEHHOM  OIBITE, 1O
JIOCTaTOYHO CJOXKHBIX, HEOOXOOUMBIX JUISI Pa3BUTH
Hay4YHbIX M IPUKIAOHBIX wuAel. be3 KOHKpEeTHBIX
MaTEMaTUYECKUX 3HAaHUM  3aTpyJHEHO IIOHMMAaHUE
MPUHLMIIOB YCTPOMCTBA U UCIIOJIb30BaHUSI COBPEMEHHOM
TEXHUKH, BOCIIPUSITHE U MHTEpHpETalusi pa3HOOOpa3HoOit
COIMAaJILHOM, 3KOHOMMYECCKOM, MOJIUTUYIECCKOM
nH(pOpMaIIHH, MasionpdeKTUBHA OBCEIHEBHAs
MpaKTU4eCKasi JAesTeNbHOCTh. KaknomMy d4eloBeKy B
CBOEM JKH3HM IIPUXOAUTCS BBINOJHITH pacu€Tbl U
COCTaBJISITH ~ AJTOPUTMBI, HAXOOUTb U  IIPUMEHSTH
bopmysl, BJIAJICTH HNPAKTUYECKUMHU npuéMamMu
T€OMETPUUECKUX H3MEPEHUU W IIOCTPOCHUM, UYMUTATh
nHOpMaIMIO, IIPEJICTAaBJIEHHYIO B BHUAE  TaOJuII,
JauarpaMM U I'padHUKoOB, )KUTh B YCJIOBUSIX
HEONpPEAEeJIEHHOCTH W IIOHUMAaTh  BEPOSITHOCTHBIN
XapakTep CIy4alHBIX COOBITHM.

OnHOBpEeMEHHO ¢ pacumpeHueM cdep NpUMEHEHUs
MaTeMaTUKU B COBPEMEHHOM obluiecTBe Bc€ Oosee
BaKHBIM CTAaHOBUTCS MaTeMaTHYEeCKUH CTUJIb
MBIIUICHUSI, HPOSIBJSIIOIIANCA B OIPEAEIIEHHBIX
YMCTBEHHBIX HaBblkax. B 1mponecce wu3ydyeHus
MaTeMaTHUuKHU B apceHall IPUEMOB U METOJ0B MBIILJICHUS
YeJIOBEKa €CTECTBEHHBIM  OOpa3oM  BKJIIOYAIOTCS
UHAYKOUS U JIeAYyKIMsI, 000O0IIeHHe U KOHKPE THU3allus,
aHaJIN3 U CHUHTE3, KJIacCu(UKAIUI U CUCTEeMaTHU3allus,
abGcTparupoBaHue u aHaJIOTHs. OOBEKTHI
MaTeMaTH4YeCKUX yMoO3a KIIOYEeHHM, TMpaBWjiIa HX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAHU3M JIOTMUECKUX
MOCTPOEHUI,  CIIOCOOCTBYIOT  BBIpAaOOTKE  YMEHHUS
¢dopmynupoBarb, 0OOOCHOBBIBATH H  JOKa3bIBaTh

CYXKIOACHUAA, TCEM CaMbIM pPa3BUBArOT JIOTHUYCCKOC
7



MbINUIeHUE. Beaymas posib NpuHa e )KUTMaTEMaTHKE
U B (popMHUpPOBAHHUH AJITOPUTMHYECKON KOMIIOHEHTBI
MBIINIJICHHUA M BOCIIMTAHHU yMCHI/Iﬁ HGfICTBOBaTB 10
3aJlaHHBIM aJIT'OPUTMaM, COBEPIIIEHCTBOBATH U3BECTHHIE
U KOHCTpYyHUpOBaTh HOBbIE. B mpoluecce peuieHus 3anau
— OCHOBOH YyYeOHOM JesATEIbHOCTH Ha YypOKax
MaT€MaTUKH — pPa3BUBAIOTCs TaK)Xe€ TBOpYECKash U
npUuKjIagHass CTOPOHbI MBIIIJICHUWA.

OOyuyeHue MmateMaTHuKe Ja€T BO3MOXXHOCTh Pa3BUBATh y
oOyuyaromuxcsi TOYHYIO, palMoOHaIbHYIO u
nHPOPMATHUBHYIO peYb, YMEHHE OTOHpaTh Haubosee
MOJAXOSIINE S3bIKOBbIC, CHMBOJIMYECKHUE, IpapUuecKue
cpeacTBa AJIsI BBIPAKCHUA Cy}KIICHI/Iﬁ W HArJIsiJHOI'O UX
npeacTaBICHUS.

HeoOxonuMbIM KOMHOOHEHTOM OOIIEH KyJIbTypbl B
COBPEMEHHOM TOJIKOBAaHHUHU SIBJISIETCSI OOIIIee 3HAKOMCTBO
C MeToJlaMU MMO3HAHUS JIEUCTBUTENBHOCTH,
MpEeACTaBIICHUE O MPEeaAMETEe U METOJIaX MaTEeMaTHUKH, UX
OTIINIHNHU oT METOA0B APYTrux CCTECTBCHHBIX H
TYMaHUTApHBIX HayK, 00 OCOOEHHOCTAX MPUMEHEHUs
MaTE€MaTUKHN OJId PCIICHUA HAYYHBIX W IIPUKIAJHBIX
3agad. TakuMm oOpa3zoM, mMareMaTHdeckoe oOpa3zoBaHUE
BHOCHUT CBOHM BKjJaJ B (opMHpOBaHHE OOIIEH KyIbTYypPHhI
4eJIOBEKaA.

N3yuenue MaTeMaTUuKU TaKXe CIIOCOOCTBYET
3CTCTUYCCKOMY BOCIIMTAHHUIO 4YCJIOBCKA, ITOHUMAaHUWIO
KpacoTbl M M3SIIECTBa MaTE€MaTHYECKUX PaCCYKIECHUM,
BOCIHPUSITHIO T€OMETpUUECKUX (OpPM, YCBOEHUIO HAEH
CUMMETPHU.



HEJX 1 OCOBEHHOCTHU M3YYEHMA YUEBHOI'O IIPEAMETA
«MATEMATHKA». 5-9 KJTACCBI

IIpuopureTHbIMU LIETISIMU OOyYE€HHUSI MAaTEMaTHUKE B 5—
9 kyaccax SABJISIFOTCH:

— ¢popMUpOBAaHHUE TICHTPAJIILHBIX MaTeMaTHYCCKUX
NOHSATUH (YHCIIO, BEJIMYMHA, TeoMeTpudeckas ¢urypa,
nepeMeHHasi, BEPOSITHOCTD, (DYHKIIHS), OOCCIICUMBAFOIIINX
IPEEeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTeMaTUYE€CKOTO
obOpa3oBaHUsT O0yYarOIIIUXCS;

—TIOJIBEACHUE OOYYaroIUXCs Ha JOCTYIHOM st
HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MaTE€MaTHUKU U
OKpYKaloIlIero Mupa, IOHUMaHUEe MaTeMaTUKU KaK 4acTH
oO011eli KyJIbTyphl YEJIOBEUECTBA;

—Ppa3BUTUE HWHTEIUIEKTYaJIbHBIX ¢  TBOPYECKHUX
CIIOCOOHOCTEM 00y4Jaroumxcs, Mo3HaBaTEIbLHOMN
aKTUBHOCTH, HCCIENOBATEIIbCKUX YMEHHM, KPUTUYHOCTHU
MBIIUICHUSI, MHTEPECca K U3yYEHHUIO MaTEeMaTHKH;

— (popMupoBaHUEe (pyHKIIMOHATBEHOM
MaTEeMaTHYECKON TIpPaMOTHOCTHU: YMEHHs paclo3HaBaTh
MNPOSIBJICHUSI MaTeMaTH4YeCKUX MOHATUH, OOBEKTOB WU
3aKOHOMEPHOCTEN B pEaJbHBIX YKU3HEHHBIX CUTYyalUsX U
OpU W3yUYEHUU JIPYTUX YyUEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCHUMOCTEHN U 3aKOHOMEPHOCTEH, POPMYITUPOBATH UX Ha
sI3bIKE MAaTEMATUKH U CO3/7aBaTh MaTeMaTUUYECKUE MO,
OPUMEHATH OCBOCHHBIM MaTe€MaTHYE€CKHUM anmapar s

pemeHus MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad,
UHTEPHPETUPOBATH u OLIEHHBATh MOJIy4YE€HHBbIE
pe3yabTaThl.

OCHOBHBIE JTMHHUU COJZEpIKaHUsI Kypca MaTeMaTHKHA B
5—9 kiaccax: «Umcna W BBIYHUCIICHUS, «AnredOpa»

(«Anrebpanyeckue BBIPAXKCHUS, «YpaBHEeHUST H©
HEpaBEeHCTBa»), «DyHKIUN, «I'eomeTpus»
(«I'eomeTpuueckue (purypsl u ux CBOMCTBa»,

«3MepeHnereoMeTpu4eCKuX BEJIUYUH»), «BeposaTHOCTH
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U cratuctuka». JlaH Hbple JUHUU  Pa3BUBAIOTCS
napajjiejibHO, Ka)XK/1asi B COOTBETCTBUU C COOCTBEHHOMN
JIOTUKOM, OJHAKO HE HE3aBHUCHUMO OJIHAa OT ApPYyroii, a B
TECHOM KOHTAakKTe W B3aumoaeuctsuu. Kpome sToro, mx
OO0BEeIMHSIET JOTUYECKasi COCTaBJISIIONIAsi, TPAJIUIIMOHHO
npucyias MaTeMaTUKe UM  [IPOHU3BIBAIOIIAsl  BCE
MaT€MaTUYECKHUE KypChl M COAEPKATEJIbHbIC JIMHUH.
ChopmynupoBannoe B dDenepaibHOM TroOCydapCTBEHHOM
ogm3oBaTeIbHOM cTaHaapTe OCHOBHOTO obmrero
oOpa3oBaHUs TpeOoBaHUe «YMETH onepupoBaTh
HOHSITUSIMU: onpejieyieHUE, akcuoma, TEeopeMa,
JI0Ka3aTeJIbCTBO; YMEHHME pacllo3HaBaThb WCTUHHBIE U
JIO)KHbI€  BBICKA3bIBaHWUS, HOPUBOJUTH HOPUMEPHI U
KOHTPIIPUMEpPHI, CTPOUTH BBICKA3bIBAHUS W OTPULIAHUS
BbICKA3bIBaHUI1»  OTHOCUTCSI KO  BCEM KypcaMm, a
(opMupoBanue JTOrHUYECKUX YMEHHUI paclipenesieTcs Io
BCEM rojlaMm OOy4YeHMsI Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHUsI. ConeprxaHue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MNPEJIMETHBIM pe3yjbTaTaM OCBOEHUS
IIpumepHOll pabouell mporpaMMmbl, pacnpeaca€HHbIM I10
rogam oOOydYeHMsI, CTPYKTYpUPOBAHO TaKUM OOpa3om,
4TOOBI KO BCEM OCHOBHBIM, NPUHIMIHAIBHBIM BOIIpOCaM
oOyyaroniuecsi  oOpaliajuch  HEOJHOKPATHO, UYTOOBI
OBJIAJICHUE MaTEeMAaTUYECKHUMU TMOHATHUSIMA WU HaBbIKAMH
OCYIIECTBJISIJIOCHh MOCJIE/IOBATEIBHO W MNOCTYMNATEJIbHO, C
COOJIIOAEHUEM TMPUHIUIIA TIPEEeMCTBEHHOCTH, a HOBBIE
3HAHUs BKJIIOYAJIHUCh B OOIIYIO CHUCTEMY MaTe€MaTHYE€CKUX
OPEACTABICHUIN O0yYaromInuXCsl, pacIIupsisi U yrioyossis e€,
00pa3ysi MpOYHbIE MHOYKECTBEHHBIE CBSI3U.

MECTO VYEBHOT'O IIPEJIMETA «MATEMATHUKA» B YYEBHOM
ITAHE

B cootBerctBUM ¢ DenepalibHBIM TOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM OCHOBHOTO  OOIIIEro
oOpa3oBaHUsI MaTeMaTHKa SIBIISIETCS  00si3aTeIbHBIM
OpeaMEeTOM Ha JaHHOM YpOBHE oOpazoBanusi. B 5—9
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KJIaccax yueOHbIN npeameT «MaTeMaThka» TPaIullMOHHO
U3ydaeTCs B paMKaX CICIYIOIINX YISOHBIX KypCOB: B 5—6
KJlaccax — Kypca «Marematuka», B /—9 kijaccax —
KypcoB «AnreOpa» (BK/IrOo4asi 3JIEMEHTbl CTAaTUCTUKH U
Teopun BeposiTHocTtel) u  «l'eomerpusi». Hacrosmien
IpOTpaMMOU BBOJUTCSI CAMOCTOSITeIbHBIN Y4eOHBIN KypC
«BepoATHOCTh U CTAaTUCTHUKA».

Hacrosimen IIpOrpaMMoOu HpenycCMaTpUBaETCs
BBIJICJICHHE B yUY€OHOM IUIaHE HAa N3y4YCHUE MAaTEMAaTUKHU B
5—6 kyaccax 5 y4eOHBIX YacOB B HEACIIO B TCUCHUE
KaxJgoro rojaa oOydeHusi, B /—9 kiac cax 6 y4deOHBIX
4acoB B HEIEIIO B TEUEHHE KaXKIOTo roja oOydeHwus,
Bcero 952 yueOHBIX Haca.

TemaTtnueckoe MNJaHUPOBAHHUE YYEOHBIX KYypCOB H
peKoMeHayeMOe pacape/iesieHue yueOHOro BpEMEHHU IS
U3y4YE€HUs1 OTAEIBbHBIX TEM, IIPEIIIOKEHHbIE B HACTOSIIEH
nporpaMMme, HaJAO paccMarpuBaTh KaK [PUMEPHbIE
OPHMEHTHUPHI B NOMOIIb COCTaBUTEIIIO aBTOPCKOU padoueii
MporpaMMbl U MPEXJI€ BCEro yuyuremto. ABTOp padoueit
OporpaMMbl  BIIpaB€ YBEJIMYUTh HWJIW yYMEHBUIUTH
MPEeII0KEHHOE YHMCIO YYEOHBIX YacOB Ha T€MY, YTOOBI
yriiyOuTbcss B TEMaTHKY, OoJjiee 3auHTEPECOBAaBIIYIO
YYEHUKOB, WJIW HAOpaBUTh YCWUJIHUS Ha MOPEOJOJICHUE
3aTpyIHEHUH. Honyctumo TaKXe JIOKAJIbHOE
nepepacnpesie;ieHue W IIepecTaHOBKa  3JIEMEHTOB
coZiep>XaHUsI BHYTPM JaHHoro kiacca. KoanuecTBo
MPOBEPOYHBIX  PadOT (TEeMaTHYECKUW HW  HUTOTOBBIM
KOHTPOJIb KaUeCTBa YCBOEHHSI yUEeOHOT'0 MaTepuaia) U Ux
THUIT (CaMOCTOSITEIbHBIE U KOHTPOJIbHbIE PAOOThI, TECTHI)
OCTalOT CsI HA YCMOTpPEHHE yuuTenas. Takke yduTelb
BIpaB€ YBEJUYUTh WM YMEHBIIUTh YHCIO Y4YeOHBIX
yacoB, OoTBeAEHHBIX B [IpumepHol paboueill mporpamme
Ha 0000IIeHre, MOBTOPEHHUE, CUCTEMAaTHU3alMIO0 3HAHUM
oOyuaromuxcsi. EAWHCTBEHHBIM, HO HOPUHIHUIIHAIBHO
BaKHBIM KPHUTEPUEM, SIBIISIETCSI JOCTH)KEHUE PE3yJIbTaTOB
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0o0yueHHs, yKa3aHHBIX B HACTOSIEH IIporpaMMme.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS
YYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueObHoro npeamera «MaremMaTuka» JOJIKHO
obecneunBaTh JOCTH)KEHHWE Ha YPOBHE OCHOBHOTO
obmiero  o6pa3oBaHUs  CHEAYIOUIUX  JIMYHOCTHBIX,
METanpeJIMETHBIX U IIPEAMETHBIX 00pa3zoBaTEIbHBIX
pe3yiabTaToB:

JIMYHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE PE3yJIbTaThbl OCBOCHUsA IIporpamMmabl
y‘ICGHOFO mnmpeamMeTa «MaremaTuka» XapaKTCPU3YyrOTCH:

HanI/IOTI/I‘ICCKOC BOCIIMTaHHUC:

IPOSIBJICHUEM HHTEpeca K IIPOIUIOMY M HaCTOALLIEMY
POCCHUNUCKON MaT€MaTHUKH, IEHHOCTHBIM OTHOIIIEHHUEM K
JOCTHYKEHUSIM poccuiickux MaTEMaTUKOB U
pOCCHICKONM  MaTe€éMaTH4YE€CKOW  MIKOJBI, K  HC
NOJIb30BAaHUIO ATHUX MOOCTHXKEHHUH B JAPYIrdX HayKax "
NpUKJIaIHBIX C(hepax.

['pakaHCKOE M JTyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITTIOJTHEHHU O oO0sg3aHHOCTEN
rpakJlaHWHA U peajiu3alliy €ro mpaB, IpeJICTaBICHUEM
O MaTeMaTU4YeCKUX OCHOBaxX (PYHKIHMOHUPOBAHUS
pa3IuYHBIX CTPYKTYD, SIBJICHUH, opoueyp
rpakJIaHCKOTO oOmiecTBa (BBIOOPHI, OMNPOCHI HW TIP.);
TOTOBHOCTBIO K OOCYXJICHHIO DTHYECKHUX MOpoOiIeM,
CBSI3aHHBIX c OPaKTUUYECKUM OpPUMEHEHUEM
JIOCTI/I)KeHI/Iﬁ HayKH, OCO3HAHHUEM Ba>XHOCTHU MOPAJIbHO-
ATUYECKHUX MPHUHIUIIOB B JICATEJILHOCTU YUEHOTO.

Tpynosoe Bocnuranue:

YCTAaHOBKOW Ha AaKTHBHOE€ YYaCTHE€ B PpPEIICHUH
NPaKTUYECKUX 3a7a4d MaTeMaTUYECKOW HaIpaBJICHHOCTH,
OCO3HaHHWEM BaXXHOCTH MAaTEMaTHYECKOro OOpa30BaHUS
Ha  [OPOTSHKEHUHU BCEU  IKHU3HU Uil  YCHOEHIHOM
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npo¢pecCUOHAILHON  NESITEJILHOCTH U pPa3BUTHUEM
HEOOXO/MMBIX yMEHHUH; OCO3HAaHHBIM BBIOOpOM WU
IMIOCTPOCHUEM WHJIUBU Y AJILHOU TpaeKTOpHUHU
oOpa30BaHUsl U >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
WHTEPECOB U OOIIECTBEHHBIX NOTPECOHOCTEIA.

DCTETUYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBHIO K 3MOIIMOHAJIBHOMY U 3CTETUUYECKOMY
BOCIIPHUATUIO MaTEeMaTUYECKUX OOBEKTOB, 3aaad,
pEelIeHn, paccyXaeHUi; YMEHUIO BUJIETH
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
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HGHHOCTI/I Hay4YHOI'O MO3HAHUA:

OpHUEHTaluel B [OeSITEeJIbHOCTU Ha COBPEMEHHYIO
CHUCTEMY HAaYYHBIX IIpeAcTaBJIeHUH 00 OCHOBHBIX
3aKOHOMCPHOCTAX pPa3BUTHUA YCIIOBCKaA, IIPpUPOALI H
obGuiecTBa, NOHUMaHUEM MaTEeMaTUYECKOW HayKH Kak
ceppr dYemoBEeUYECKOUW NEATCIBHOCTHU, JTanoB €&
pa3sBUTHUA W 3HAYUMOCTHU JIs1 pa3BUTHUA LHUBUIIN3AallluU,
OBJIAICHUEM SI3BIKOM MaTE€MaTHUKH U MaTeMaTU4YeCKOM
KYyJbTYPOU KaK CPEJCTBOM IIO3HAHUsI MHUPaA; OBJIAJICHUEM
OPOCTEUIINMHU HaBBIKAMHU HCCIJIEN0BAaTEIbCKOU
AesSITeTbHOCTH.

@uznueckoe BOCIHUTaHUE, (OPMHUPOBAHUE KYJIbTYPHI 3110POBbS U
HMOLHMOHAIBHOIO OJIArOMOIyYHs:

TOTOBHOCTBIO IPUMEHSITh MaTeMaTHYECKHE 3HAHUS B
UHTEPECAX CBOETO 3/I0POBbsI, BEACHUSI 3/10pOBOro odpasa
)KU3HHU (3/I0pOBOE MUTaHUE, cOalTaHCUPOBAHHBIA PEKUM
3aHSITUA W OTIbIXa,  perylisipHas (usnueckas
aKTHUBHOCTH); cHOPMUPOBAHHOCTHIO HaBbIKa
pedraekcun, mMpu3HAHUEM CBOETO IIpaBa Ha OMIMOKY U
TAKOI'0 K€ IMpaBa APpYTroro 4ejoBeKa.

DKOJIOTHYECKOE BOCIIUTAHUE:

OopHUeHTANMed Ha TIPUMEHEHHE MaTeMaTHYECKHUX
3HAHUM JJIs8 pEeHIeHUs 3a7lad B 00JIaCTU COXPaHHOCTHU
OKpYy Karoller cpeapl, MUIaHUPOBAHUS MOCTYIIKOB U
OIICHKHU ux BO3MO>KHBIX MOCJIEICTBUH TSI
OKpYy’Karomied  cpelbl;  OCO3HaHUEeM  TJI00aTbHOTO
XapakTepa »JKOJOTHYECKUX NpoOseM | TIIyTeH ux
penieHwusl.

JIngHOCTHBIE pe3yNbTaThl, 00ECIeUMBAIOLINE aIANTaLII0 00yJaromerocs
K M3MEHSIOIIMMCS YCIOBUSIM COLIMATIBHON Y MPUPOTHOMN CPEIbl:

TOTOBHOCTBIO K JEUCTBUAM B YCIIOBUSIX
HEOIIPEAEJIEHHOCTH, HOBBIIIEHUID  YPOBHSI  CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO IESITEIbHOCTb, B
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TOM YHUCJIE YMEHHE YUYUThCA Yy JpYyrux JIOACH,
npuoOperaT B COBMECTHOW JESITEIIBHOCTH HOBBIC
3HAHMS, HABBIKA U KOMIETSHIIMU U3 OIIbITA JPYTHX;

HEOOXOIUMOCTHIO B (pOPMHUPOBAHUN HOBBIX 3HAHUM, B
TOM 4urcie GOpMyIUPOBAThH UAEH, HOHSITHS, THIIOTE3bI 00
00BEKTax | SABJICHUSIX, B TOM YHCJIE paHEe HE U3BECTHBHIX,
OCO3HaBaTh Ae(PUIIMTHI COOCTBEHHBIX 3HAHUU WU
KOMIIETEHTHOCTEH, TTAHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIHIO,
BOCIIPUHUMATH CTPECCOBYIO CHTYallMIO KaK BBI3OB,
TpeOyIOmuii KOHTpMED, KOPPEKTHUPOBATH
OpUHUMaEMbIe PEIICHUS U ACHCTBUSA, (POPMYITHUPOBATH
W OICHUBATh PHUCKU M IIOCJIEICTBUS, (POpMHUPOBATH
ONBIT.

16



METAIIPEAMETHBIE PE3VJIbTATHI

MeranpeamMeTHble pe3yJjbTaTbl OCBOCHUSI IIPOTPaMMBbI
yueOHOro mnpenmera «MaTeMaTHKa» XapaKTepU3yIOTCS

OBJIAJICHUEM VHUBEPCATbHBIMU NO3HABAMEIbHBIMU
oelicmeusmu, VHUBEPCANbHIMU KOMMYHUKAMUGHBIMU
oelicmeusmu u VHUBEPCANbHLIMU pezyisamueHbIMU
oelcmeusiMu.

1) Yuusepcanvhole nosnaeamesibHble oeticmeust

obecneuusarom  opmuposanue  0A308bIX  KOSHUMUBHLIX
npoyeccos 00yuarowuxcs (0ceoenue Memooos NO3HAHUSA
OKpYIHCaroueco mupa, npumeHenue JI02UHeCKUX,
ucceoo8amenbCcKux — onepayuli, yMeHuu — pabomamsv ¢
ungopmayuet).

ba3oBrle nornueckue nencTBUS:

— BBIABJATH W XapaKT€pHU30BaTh CYIIECTBECHHbIC
NpU3HAKU  MaTeMaTHYECKUX  OOBEKTOB,  IOHSITUH,
OTHOLLICHUH  MEXAYy  IOHITUAMH; (POpMyJIHUpPOBaAThH
OIIpeAeJICHUs TOHSITHI; yCTaHABJIUBaTh CYILIECTBEHHBIN
NpU3HAK KiIacCU(UKAILIMHU, OCHOBAHUS I 0O0OOIIeHUs U
CpaBHEHUSI, KPUTEPUHU NPOBOAMMOTO aHAJIN3a;

—  BOCHOpPUHUMATh, (popmynupoBath u
OpeoOpa3oBbIBaTh  CYXXJICHUSI:  YTBEPAMUTEIbHBIE U
OTpULIATEJbHbIC, €IUMHUYHbIE, YacTHbIE W  OOIIHE;
YCJIOBHBIE;

— BBISBJISITH  MaT€MaTHYECKHUE  3aKOHOMEPHOCTH,
B3aMMOCBSI3M M NOpoTUBOpeurss B ¢akTax, JaHHBIX,
HaOJIIOAEHUSIX U YTBEPXKAECHUSIX; IpeiaraTb KpUTEepHUu
J1J151 BBISIBJIEHUSI 3AKOHOMEPHOCTEN U NPOTHUBOPEYNH;

—  JieJ1aTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH,

JNETyKTUBHBIX U WHJYKTUBHBIX YMO3aKJIYEHUH,
YMO3aKJIFOUEHUHN 10 aHAJIOTUH;

— pa3buparsb J10Ka3aTeJIbCTBa MaTEeMaTU4YECKNUX
YTBEP)KJICHUNU (MpsiIMble WU OT HOPOTUBHOIO), HPOBOJIUTH
CaMOCTOSITEIIbHO HECJIOXKHBIE J10Ka3aTebCTBa
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MaTreMaTH4ecKuxX (akToOB, BBICTpaAUBaTh apTyMEHTAIUIO,
NPUBOJAUTE NPUMEPHI U KOHTPHPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE PACCYKIACHHUS;

— BBIOMpaTh cnoco0 peuieHUs1 y4deOHOW 3amadum
(cpaBHUBaTh HECKOJIBKO BapHaHTOB pPEIICHUs, BHIOMPATH
HauOosiee MOAXOIsIIMil ¢ y4€TOM  CaMOCTOSITEJIbLHO
BBIJICJICHHBIX KPUTCPHUEB).

ba3oBbie ucciaenoBaTebCKue ACHCTBUS:

— HCIIOJB30BaTh BONPOCHI KaK MCCIECA0BATEIbCKAN
WHCTPYMEHT TO3HaHUs, (HOPMYJIHPOBATH  BOIIPOCHI,

(pukcupyromue OPOTHUBOPE que, npobiemy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh MCKOMOE U JAaHHOE,
(opmupoBatp  runoresy, apryMeHTHpOBaTh  CBOIO

IIO3HUIIHNIO, MHCHUC,

— TIPOBOAUTH MO CaMOCTOSTEIBHO COCTaBJICHHOMY
JIany HECJIOKHBIHN HKCIICPUMEHT, HeOoJThIITOe
HUCCJIIEe/IOBAHNE o YCTaHOBJICHHUIO ocobeHHocTel
MAaTEMATHYECKOIr0 OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEX Iy coOoii;

—  CaMOCTOSTENbHO (QOopMyIHpOBaTh OOOOMIIEHUS |
BBIBOJIBI TI0 pe3yJibTaTaM MPOBEAEHHOTO HaOII0IEHUs,
HUCCIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH IOJYyUEHHBIX
pe3yJIbTaTOB, BBIBOJOB U OOOOIEHU;

— TIIPOTHO3MPOBaATh BO3MOKHOE pa3BUTHE IIpoliecca, a
TAKXKC BbIABUI'aTh IPCAIOIIOKCHHUA O C€ro pa3BUTHUHU B
HOBBIX YCJIOBUSIX.

Pa6ota ¢ undopmarmeii:

—  BBISBJISATH HEJIOCTATOYHOCTh HW  U30BITOYHOCTH
uHpoOpMaIIH, OaHHBIX, HEOOXOAUMBIX MJIsI PEUICHUS
3aJa4u;

— BBIOMpaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U
UHTEpOpPETUPOBaTh HHGPOPMAIIMIO Pa3IUYHBIX BUIOB U
¢dopm nmpencraBieHUs;

— BbBIOWpaTh (Gopmy mnpeactraBiaeHUss HHGOPMAIIUN H
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NIITIOCTPpUPOBATH pemracMbIC 3aJa4du cxemamu,
ararpamMmamMi, HHOM rpaduKkoi U UX KOMOWHAIIUSIMMU;

—  OlLIEHUBAaThb HaJEKHOCTh nH(pOpMaALIUHA 1o
KPUTEPHUSIM, MPEeII0KSHHBIM y4uTeIeM 1583051
c(OpPMYIIMPOBAHHBIM CaMOCTOSITSIIBHO.

2) Vuusepcanvhble KOMMyHUKamugHble Oelicmaus
obecneuugarom cpopmupo8anHOCmMsb COYUATILHBIX HABLIKOG
00yUaroOWuUxcsi.

OO01enue:

— BOCOpPUHHUMATH U (POPMYyJIHPOBATH CYXKIACHUS B
COOTBETCTBUHU C YCJIOBHUSIMHM U LEJISIMU OOIIEHUS; SICHO,
TOYHO, I'PAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMCHHBIX TEKCTaX, JaBaTh IIOSICHEHUS IO XOIIy
peuieHust  3ajayw, KOMMEHTHUPOBATh  MNOJyYCHHBIH
pe3yabTarT;

— B XO0Je 00CYy>XJIeHUs 3a/1aBaTh BOMIPOCHI 10 CYIIECTBY
00Cy’>XZTaeMOU TeMBbI, IPOOJIEMbI, penraeMon 3ajaadu,
BBICKAa3bIBAaTh WJICH, HAIEJICHHbIC Ha TOWCK PEIICHUS;
COTIOCTABJISITH CBOM CYXKJCHHUS C CYXICHHUSIMH JIPYTHUX
YYaCTHHUKOB  JHWajiora, OOHapy>XuBaTh pa3iudue ¢
CXOJICTBO HO3UIINH; B KOPPEKTHOM bopme
(popmynupoBaTh pa3HOIJacusi, CBOU BO3PaKECHUSI;

— TIPEJCTaBJISITH  pe3yJbTaThl  PEIICHUS  3ajlayH,
SKCIIEPUMEHTA, UCCIIEAOBAHUS, MPOEKTA; CAMOCTOSITEIIbHO
BBIOMpaTh (opMaT BBICTYIUICHHS C Yy4€TOM 3ajad
OpEe3eHTAllMU U OCOOEHHOCTEN ay TUTOPUH.

CoTpyIHUYECTBO:

— TIIOHMMATh ¢ HWCHOJB30BaTh MOPEUMYIIECTBaA
KOMAaHJHOW U WHJAWBHUAYAJIBLHOU pabOTHhI MPH pEHICHUU
ydeOHBIX MaTeMaTHYCCKUX 3a/J1a4;

— TIPUHUMATH 1I€JIb COBMECTHOW JIESITEIILHOCTH,
IJIAHUPOBATh  OpPraHU3aAIlMI0  COBMECTHOW  padoThl,
pacmnpenessiTb BUJBI paboT, JOTOBApUBATHCS, OOCYXIATh
mpoliecc W pe3yabTrart paboThl; 0000maTh MHEHHS
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HECKOJIBKHX JTIOJICH;

— Yy4dacTBOBaTh B TIpPyHOIoOBBIX ¢dopmax pabOThI
(ob6cyxnienusi, oOMEH MHEHHUSIMU, MO3TOBBIE WIITYPMBI H
J1p.); BBIMOJIHATH CBOIO 4YAacTh padOThl U KOOPJAMHUPOBATH
CBOM JIEUCTBUSI C JIPYTUMH WICHAMH KOMAaH/bI;, OLIECHUBATh
Ka4eCTBO CBOEro BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAaHHBIM YYaCTHUKAMM B3aUMOAEHCTBHUS.

3) Ynusepcanvnoie pezynamueHvle Oeticmeus
obecneuugaiom Qopmupoeanue CMbiCIO8bIX YCMAHOBOK U
IHCUBHEHHBIX HABLIKO8 TUYHOCTU.

Camoopranuzarusi:

— CaMOCTOSITeJIbHO  COCTAaBJISITh  IUIAH, aJTOPUTM
peuieHus 3anadu (WM €ro 4acTh), BBIOMpATh CIIOCOO
peHIeHUs ¢ YI9ETOM UMEIOIIUX CSI PECYPCOB U COOCTBEHHBIX
BO3MOYXHOCTEH, apryMEeHTHPOBATh W KOPPEKTHPOBATH
BapUaHThI PEIICHUN ¢ Y4ETOM HOBOUW MH(MOPMAIIHH.

CaMOKOHTpOJIb:

— BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKU, CAMOKOHTPOJIS
Mpoliecca 1 pe3yJibTaTa pellIeHus MaTeMaTH4YeCcKOM 3a1a4u;

— [OpeaBUAeTh TPYJIHOCTH, KOTOpBbIE MOT'YT
BO3HUKHYTH IIPHU PCHICHHUHN 3ala4, BHOCUTH KOPPCKTHUBEI B
ACATCIIbHOCTD Ha OCHOBCE HOBBIX O6CTO$ITCJ'II)CTB,
HalJIEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYJIHOCTEMH;

— OIIEHMBATh COOTBETCTBHE pe3yJbTaTa JIESITEILHOCTHU
MOCTAaBJICHHON 1IN U YCJIOBUSIM, OOBSACHSATH MPUUYHHBI
JOCTHUKXCHUA HNIIN HEOOCTUXCHUA eiu, HaXxXoIuThb
omMOKy, JaBaTh OLIEHKY NPUOOPETEHHOMY OIBITY.

[TPEJIMETHBIE PE3VJIbTATBI

IIpenmernbie pe3ynbTarhl  OCBOcHUs IIpumepnoit
paboueil mporpaMMbl MO MaTe€MaTUKE MPEIACTaBICHBI MO
rogamM oOyd4eHMs B CIEAYIOLIUX pa3jeiax NporpamMmbl B
paMKax OTJIeNIbHBIX KypcOB: B 5—6 Kilaccax — Kypca
«Maremartuka», B 7—9 Kjlaccax — KypCOB
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«Anredpar, «I"eomeTpus», «BepositTHOCTB 17
CTaTUCTUKA.

Pa3BuTHe norudyeckux NOpeJICTaBICHHUN U HaBBIKOB
JIOTHYECCKOI'O MBINTJICHUW A OCYILICCTBJIISACTCA Ha
OPOTSHKEHUU BCEX JIET OOy4YeHUsI B OCHOBHOM HIKOJIE B
pamMKax Bcex Ha3BaHHBIX KypcoB. [Ipeamnonaraercs, uto
BBIITYCKHHK OCHOBHOMU IITIKOJIBI CMOXKET CTPOUTDH
BBICKA3bIBaAHUSI u OTpULIAHUS BBICKA3bIBAaHUMH,
paciio3zHaBaTb HUCTHUHHBIC MW JIOKHBIC BBICKA3bIBAHMA,
IIPUBOOUTH IHPUMEPHLI U KOHTPIPHUMEPHI, OBJIAAEET
OOHSITUSIMH:  OIpeAeJIeHHe, aKchuoma, TeopeMma,
A0Ka3aTCJIbCTBO — W HAYUYHUTCs HUCIIOJIIbB30BaThb MUX IIPHU
BBITIOJTHEHUY YY€OHBIX U BHEYUYEOHBIX 3ajiad.
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PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKAY. 5-6 KJIACCBI

LEJIM U3YYEHNWA YYEBHOI'O KYPCA

IIpuopuTeTHBIMU LIEJISIMH O0yYEHHsI MATEMATHKE B 5—
6 xiaccax SIBJISIFOTCS:

— MOPOJOJDKCHHE bopmupoBanus OCHOBHBIX
MaTEeMaTHYECKUX MOHSITHUHI (auco, BEJIMYHHA,
reoMeTpuvIecKas ¢urypa), obecrieunBaronInXx

OPEEeMCTBEHHOCTh M MEPCIIEKTUBHOCTh MaTEMaTHUYECKOTO
oOpa3oBaHUsI OOYJAFOIITUXCSI;

— pa3BUTHE WHTEIUICKTYaJbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEM 00y4JarouImxcs, O3HAaBaTEIbHOU
aKTUBHOCTH, HMCCJIEIOBAaTEIbCKUX YyMEHHI, HHTEepeca K
U3yYCHHUIO MaTEMaTHKH;

— TIIOZIBEJICHHE OOYyYaroIMUXCsl Ha JOCTYIMHOM ISl HUX
YPOBHE K OCO3HAHUIO B3aUMOCBSI3M MaTE€MaTHUKU U
OKPY>KaloIlIero Mupa;

— ¢opmupoBanue GyHKIIHOHAITBHON MaTeMaTUYECCKOU
rPaMOTHOCTH: YMEHHs pacno3HaBaTh MaTeMaTHYECKHE
OOBEKTHI B peaIbHBIX KU3HEHHBIX CUTYAIIUsIX, IPUMEHSITH
OCBOEHHBbIE YMEHUS JUIST pemeHus MMPaKTHUKO-
OPHUEHTHUPOBAHHBIX 3ajzad, UHTEPOPETUPOBATH
NOJIydeHHbIE pe3yJibTaThl W  OIIEHWBAaTh HWX Ha
COOTBETCTBHUE IMPAKTHUYECKON CUTYyaIUH.

OCHOBHBIE JIMHUM COJIEpKaHUsI Kypca MaTeMaTUKU B
5—6 kmaccax — apudmeTudeckas W TeoMeTpUIeCKas,
KOTOpbI€  pPa3BUBAIOTCS  MapajuIeJIbHO, KaXkJaas B
COOTBETCTBUU C COOCTBCHHOI JIOTHKOM, OJHAKO, HE
HE3aBUCHUMO OJHA OT JIPyroM, a B TECHOM KOHTAaKTE€ H
B3auMOAEUCTBUHU. Takke B  Kypce  IPOUCXOIUT
3HAKOMCTBO C DJIEMEHTaAMH alreOpbl W OMUCATEIIbHOU
CTAaTUCTUKU.

N3yuenue apudmMeTHUECKOro Marepuaia HadyuHaeTCs
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CO CHUCTE€MaTHU3alud U PA3BUTHUS 3HAHUU O HATypaJIbHBIX
quciiax, NOJYYECHHBIX B HadalbHOW Ikojie. IIpu stom
COBEpIIICHCTBOBAHUE  BBIYUCIUTEIBHOW TEXHUKH U
(popmupoBanue HOBBIX TEOPETUUECKUX  3HAHUU
COYETAETCsl C PAa3BUTHUEM BBIYHUCIUTEIBHON KYJbTYpPbI, B
YaCTHOCTU C OOyYCHHEM TMPOCTEHIIUM TIIpuéMam
OPUKUAKM UM OLEHKHM  Ppe3yJIbTaTOB  BBIYHUCICHUU.
HN3yueHune HaTypaabHBIX YUCEJI IPOAOJDKAaeTCs B 6 Kiacce
3HAKOMCTBOM C HaYaJIbHBIMHU TIOHATHUSIMU TEOPUH
JAEITUMOCTH.

Hpyroii KpPYIHBIN OJI0K B COZIEPKaHUU
apu(pMEeTHIECKON JIMHUU —3TO Apoou. Hagano nzyuenus
OOBIKHOBEHHBIX M JIECATHYHBIX APOOE OTHECEeHO K 5
KJIacCcy. DTO TIEpBBIM ATall B OCBOEHUHU ApOOEH, Korjia
OPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH  HJICSIMHU,
HOHSITUIMHU TE€MBI. I1pu 3TOM paccMoTpeHue
OOBIKHOBEHHBIX JIpOOEH B MMOJTHOM 00BEME IPEIIIECTBYET
U3YYCHUIO JICCIATUYHBIX JApoOel, 4YTo IiesiecooOpa3Ho C
TOYKHM 3PEHUS] JOTUKHM H3JI0KEHHUSI YHUCIOBOU JIMHUH,
KOTJla TIpaBWJIa JIEUCTBHUH C JIECATUYHBIMH OPOOSIMU
MOYXHO OOOCHOBAaTh Y>K€ W3BECTHBIMH aJITOPUTMaAMU
BBIMTOJTHEHUsSI AEUCTBUH C OOBIKHOBEHHBIMH JIPOOSIMH.
3HAKOMCTBO C JICCSTUYHBIMH JPOOSMH  paCIIUPUT
BO3MO>XHOCTH 5T NOHUMAaHMUS 00y4aroIMMUCs
OPUKJIAJHOIO MIPUMEHEHUSI HOBOM 3allMCHU MPU U3YYEHUU
APYTHUX OpeaIMETOB u npu MPAKTUYECKOM
ncronb3oBaHuu. K 6 kiaccy OTHeCEH BTOPOM HTam B
U3y4YeHUU pobei, rae NMporucxXoaUT COBEPIIEHCTBOBAHUE
HaBBIKOB CpaBHEHHUsI U MpeoOpa3oBaHus JapoOeid,
OCBOCHHE  HOBBIX  BBIUHCIIMTEJIBHBIX  aJITOPUTMOB,
OTTaYWBaHUE TEXHUKH BBIYUCICHUW, B TOM 4YHCIE
3HAYCHUU BBIPAKECHUN, COZEePKAIIINX U OOBIKHOBEHHBIC, U
JIECATUYHBIE JPOOH, YCTAHOBJICHUE CBSI3EU MEXy HUMHU,
paccMoTpeHue TPUEMOB peIIeHusT 3ajiad Ha Apodou. B
Hagaje 6 kiacca MPOUCXOAUT 3HAKOMCTBO C ITOHSITUEM

MPOIICHTA.
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OCO0OGEHHOCTBIO U3Y4YEHUS MOJIOKUTEJIBHBIX u
OTPHULIATEIBHBIX YHUCEJ SIBJIIETCS TO, YTO OHU TAKKE MOTYT
paccmaTpuBaThCsl B HECKOJIBKO 3TaroB. B 6 kitacce B

Ha4gaJic HU3Yy4YCHUA TCMbI «IlTomoxxurenbHbBIC 58
OTPHULIATCIBbHBIC YHCIJIa» BBIACIACTCA IIOATCMA «I_ICJ'II)IC
qucJiia», B paMKax KOTOpOfI 3HaKOMCTBO C

OTpPULIATEIbHBIMU 4HCIIaMA U JOCUCTBUAMU C
MOJIOKUTEIbHBIMHU W OTPULIATEIbHBIMHM  YHUCJIAMU
MPOUCXOJAUT Ha OCHOBE COJEPKATEIBHOIO NMoAXoJAa. DTO
MO3BOJIIET HAa  JOCTYIIHOM YPOBHE IIO3HAKOMMTH
ydJaluuxcsi ~ MPaKTUYECKM CO  BCEMHM  OCHOBHBIMU
MNOHATUSIMU TE€MbI, B TOM 4YHCJIE U C IIpaBUJIaMH 3HAKOB
IIPU BBIIIOJIHEHUHU apupMeTndeckux aeicreuil. 3yuenue
pamuoHaJILHBIX YHCEJ Ha 3TOM HE 3aKOHYHUTCS, a OyleTr
MPOJIOJPKEHO B Kypce anreOpsl 7/ Kjlacca, YTO CTaHET
CIEOYIOIINM  MIPOXOAOM  BCE€X  INPUHUMIHAIBHBIX
BOIPOCOB, TEM CaMbIM pa3JieJIeHue TPYyJAHOCTEH
obJsieryaeT BOCHpUSITHE MaTepHalia, a paclpe/ieJIeHUe BO
BPEMEHH CIHOCOOCTBYET MPOYHOCTU IIPHOOpPETAECMBIX
HaBbIKOB.

IIpu oOyuyeHuM pelIeHHuI0 TEeKCTOBBIX 3ajlad B 5—6
KJjlaccaX MCIOJIB3YIOTCSI  apudMeTH4YecKhe MOpUuEMbI
peutenusi. TekcToBble 3a/1aun, peliaeMbie MpU oTpaboTKe
BBIYHCIIATEIBHBIX HaBbIKOB B 5—56 KJjlaccax,
paccMaTpuBaroTCs 3a/lauM CJIEAYIOLINX BUJIOB: 3aJlauM Ha
JIBUKEHHWE, Ha 4YacTH, Ha IIOKYIKH, Ha padoTry u
MPOU3BOJAUTEIIBHOCTh, Ha MPOILEHTHI, HA OTHOWIEHUS U
nponopuuu. Kpome toro, oOyuarommecsi 3HaKOMSITCSI C
npuéMaMu pelIeHusl 3ajad  MepedopoM BO3MOMKHBIX
BapUaHTOB, Yyd4arcs paboratb ¢  wuHOpMaue,
MPEACTABJICHHON B popMe TAOIUIl UIIN JHUArPaMM.

B TIlpumepHoii paGouell mporpamme IpeyCMOTPEHO
(opmupoBaHre MPOIEAEBTHUUECKUX  aIreOpandecKux
npeacTaBiieHnd. bykBa Kak CUMBOJI HEKOTOPOT'O YHCJIa B
3aBHUCUMOCTH OT MaTE€MaTU4YE€CKOI'O KOHTEKCTa BBOJUTCS
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IIOCTEIICHHO. byksennas CHUMBOJIMKA IIUPOKO
HUCHOJIB3YETCs IMpeXJe BCero Uil 3alucu  oOmMx
YTBEPKJICHUI U IPEIJIOKEHUH, POPMYJI, B YACTHOCTH TSI
BBIYHCJICHUsSI T€OMETPUYECKUX BEJIWYMH, B KadecTBe
«3aMECTHUTEJISD» YMUCIIA.

B kypce «Marematukm» 5—6 Ki1accoB mpeacTaBieHa
HarsiHass I'€OMETpHUsi, HaAIpaBJICHHAss Ha pa3BUTHE

oOpa3Horo MBbILLJICHUS, OPOCTPAHCTBEHHOI'O
BOOOpaXXeHUs, U300pa3UTEIBHBIX YMEHHUNU. DTO Ba>KHBIN
3Tan B U3y4YEHUU reoOMeTpHUH, KOTOPBIN

OCYIIIECTBIISIETCSI HAa HATJISIAIHO-NIPAKTHYECKOM YPOBHE,
orupaeTrcs Ha HarJsiAHO-00pa3Hoe MBIIILICHUE
oOyuaromuxcs. bospas poiab OTBOAUTCS MPAKTUUYSCKON
ACATCIIBbHOCTHU, OIIBITY, SKCIICPUMCHTY, MOACIINPOBAHUIO.
OOyuaromuecsi  3HAKOMSITCS € T'€OMETPUYECCKUMH
(purypamm Ha IUIOCKOCTM MU B TMPOCTPAHCTBE, C HX
OPOCTEHNIMMHU KOH(MUTYPALHSIMU, ydaTCsl U300pakaTh
UX Ha HEJIMHOBAHHOW W  KieTryaTtol Oymare,
paccMaTpuBarOT UX MMpocTennine cBorMcTra. B nporecce
N3y4dCHUA H&FHS[I[HOﬁ TreoOMCTpUMU 3HAHUA, TTOJTYUYCHHBIC
o0yJaroImMucs B HavaJlbHOU HIKOJIE,
CHUCTCMATUSUPYIOTCA U PACHIUPSAROTCA.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IUIaHYy B 5—O6 Kjlaccax u3ydaeTcs
WHTETPUPOBAHHBIN npeamer «MaremaTuka», KOTOPBIH
BKJIIOUAET apUPMETUUYEeCKHl MaTepuajl U HarJsiIHYIO
T€OMETPHIO, a TAK)KE MPOMNEICBTHUYCCKHUE CBEJICHUS W3
anreOphl, 3JIEMEHTHI JIOTHKU U Havaljla ONU caTeJIbHOU
CTAaTUCTHUKH.

V4eOHbII mJlaH Ha H3y4YeHHEe MaTeMaThKu B 5—6
KJIaccax OTBOJMUT HE MeHee S5 yueOHBIX 4acOB B HEJECIIIO B
TEUYCHHUE KaXKJIOTO rojia oO0ydeHus:, Bcero He MeHee 340
Y4Y€OHBIX YacCOB.
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COJIEP)KAHUE YYEBHOI'O KYPCA (ITO TOJIAM OBYUYEHU )
5 kiace

Hamypanvnvie uucna u nynp

Harypanbnoe gucio. Psia HatypanbHbIX yHuces. Uucio
0. MH3zoOpakeHHWe HaATypaJdbHBIX 4YHCEJ TOYKAaMU Ha
KOOPJIMHATHOM (UHCIJIOBOI) MPSIMOM.

Ilozunnonnast cucrema  cuuciieHus. Pumckas
HyMepaldsi KakK [OpUMEpP HEIMO3UIIUOHHON CHUCTEMBbI
cuuciienus. JlecsTuuHas cucteMa CUUCIICHHUS.

CpaBHeHue HATypaJIbHBIX 4qucell, CpaBHEHUEC
HaTypaJbHBIX 4Hcen ¢ HylIéM. CriocoObl CpaBHEHWUSI.
OxpyTrJieHue HaTypajJbHBIX YHUCEII.

CnoxxeHue HaTypaJIbHBIX YHCEJI; CBOWCTBO HYIJISI IIPHU
CloXeHnu. Bpruutanme Kkak JeWcTBHe, o0oOpaTHOE
CJIOKEHMIO. Y MHOXKE€HHE HATypaJIbHBbIX YHUCEN; CBOMCTBA
HYJII ¥ €IUHHUIBI TIpU yMHOXeHHUHU. JlereHue Kak
JercTBue, oOpatHoe  yMHOXKeHU0. KOMIIOHEeHTHI
JAEUCTBUU, CBsI3b MEXIAy HUMH. [IpoBepka pesyiibrara
apudmeTuueckoro JneuctBus. llepemecTtutenbHoe U
coueTraTelbHOE CBOUMCTBa (3aKOHBI) CIIOKCHHUS U
YMHOYKEHHUSI, PaCIpeAeIUTEeIIbHOE CBONWCTBO (3aKOH)
YMHOXXEHUS.

Hcnons3zoBanue OyKB ST 00O03HaUYCHUS
HEU3BECTHOIO0 KOMIIOHEHTa W  3allliCh  CBOMCTB
apudMEeTHYECKUX JICUCTBUMH.

Jlenutenu W KpaTHbIE YHCIa, PA3JIOKEHHUE Ha
mMHOXXUTenu. [Ipocteie n coctaBHbIEe uncaa. [Ipuznaku
aenumocTu Ha 2, 5, 10, 3, 9. /leireHHEe ¢ OCTATKOM.

CrteneHb C HaTypaJbHBIM IIOKa3aTejieM. 3aluch
4uciia B BUJIE CYMMBI pa3psiIHBIX CllaraeMbix.

HucinoBoe BbIpakeHHE. BplaucieHue 3Ha4YeHUU

YU CJIIOBBIX BBIPAXKCHUM; MOPSIIOK BBITIOJTHCHUS
JICVICTBUI. HMcnonp3oBanue npu BBIUHCJICHUSIX
NEePEMECTUTEJIBHOTO UM  COYETATEJIbHOTO  CBOMCTB
(3aKOHOB) CITOKCHUS u YMHOXXEHHUSI,
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pacupeneMTenbHOIO CBOMCTBA YMHOXKEHUSL.

Jlpoou
IIpencraBienue o ApoOM Kak CHOCOOE 3aIlMCH YacTH

BenMuuHBL. OOBIKHOBEHHBIE ApobOu. IlpaBuibHBIE U
HENpaBUJIbHbIE poou. CwmenraHHas pOOBb;
MpeACTaBIICHUE CMEIIaHHOW IPOOH B BUAE HENIPABWJIBHOM
IpoOW W  BBIJCJIEHHME 1EJIOW YacTH 4ucia U3
HEeTIpaBUILHOU npoou. M300pakenune npodeii ToukaMmu Ha
qyucaoBor  mpsimori. OCHOBHOE  CBOWCTBO  JIpOOH.
Cokpamenue napodbeit. IlpuBenenue npodu kK HOBOMY
3HameHateno. CpaBHeHHE IpoOeit.

CnoxxeHue W BBIUMTAHUE JpoOel. YMHOXEHHE U
JeJIeHUE poOeii; B3aUMHO-OOpaTHBIC IpOoOH.
HaxoxaeHue yacTu 1eJIoro M 11eJIoro Ioero 4acTH.

Jlecsatuunas 3aIHCh poOei. IIpencraBnenune
JIeCITUYHON IpOOUB BUJIE€ OOBIKHOBEHHOM. M300pakeHne
JICCITUYIHBIX JIPOOEH TOYKaMHM Ha YHCIOBOW NPSIMOM.
CpaBHEHHE NECATUYHBIX APOOCH.

ApudpmeTnueckue AeUCTBUSA C JIECATUYHBIMU JPOOSIMU.
OkpyriieHue eCATUYHBIX JpOoOei.

Pewenue mexcmoenix 3aoau

Pemienne  TekCcTOBBIX 3ajlady  apuPMETHIECKUM
criocoboM. Pemienme mormdyeckux 3ajad. PemmeHwue
3aga4 nepebopoM BCEX BO3MOXXHBIX BapUaHTOB.
Hcnionb30oBaHUe TTPU PEIICHUH 3a71ad TaOJIUI] U CXEM.

Peuienue 3aaad4, coep KallMx  3aBUCHUMOCTH,
CBSI3BIBAIOIIHE BEJIUYUHBI: CKOPOCTb, BpeMs,
paccTosiHHE; 1I€Ha, KOJIUYECTBO, CTOUMOCTh. EAMHUIIBI
U3MEpPEHUsI: MaccChl, 00BEMa, IICHBI; PACCTOSHUS,
BpeMeHH, CcKopocTh. CBsA3b MEXIAy €OUHUIAMH
U3MEPEHUS KAKAOW BEJIUYUHBI.

Pemenne OCHOBHBIX 3a7a4 Ha JIPOOH.

IIpencraBnenre AaHHBIX B BUAE TaOJHIl, CTOIOYATHIX

JarpamMm.
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Hacnaonaa zeomempus

Harnsinaelie  npeacraBineHuss o purypax  Ha
IUIOCKOCTHU: TOYKa, HOpsAMasi, OTPE30K, JIyd, YIOJl,
JIoMaHasi, MHOTOYT'OJIbHUK, OKPY>XHOCTb, KpPyT. YTOJ.
ITpsimoii, ocTpbIi, TyNOH U pa3BEPHYTHIN YTIJIbI.

JlnmnHa oTpe3ka, METPUYECKHUE €IWHUIblI JIJIMHBI.
Jnnna JIOMaHOM, IIEPUMETP MHOTOYT'OJIbHHUKA.
N3mepeHne U  OOCTPOEHHUE  YIJIOB C  IIOMOIIBIO
TpaHCIIOPTHUPA.

Harnssnaeie  npeacraBiaeHuss o urypax  Ha
IJIOCKOCTH: MHOTI'OYT'OJIBHUK; OPsAMOYTOJIBHUK,
KBaJpaT; TPEYTOJbHUK, O PaBEHCTBE (UTryp.

H3o0paxkenue ¢uryp, B TOM YHUCIIC Ha KJIETYaATOU
oOoymare. Iloctpoenune koHpuUrypanuii wu3 yacTeu
OpsiIMOM, OKPY>KHOCTH HA HEJIMHOBAHHOM M KJIETYATOU
Oymare. MHcmonp30BaHHE CBOWCTB CTOPOH W YIJIOB
OpsAMOYTOJIBHHKA, KBaJpara.

I[lnomans OpsIMOYrolbHUKA W MHOI'OYTI'OJIbHUKOB,
COCTaBJIEHHBIX M3 MPSIMOYTrOJIBHUKOB, B TOM YHCJIE
puryp, wu300pax€HHBIX Ha KJeT4yaTtol Oymare.
Enyvaunbl uaMepeHus rioiaim.

Harnsiguele npenactaBieHusi O IIPOCTPAHCTBEHHBIX
(purypax: mHOpsSMOYroJbHBIM  mapajuienenunen, Kyo,
MHOTOIpaHHUKHU. HN3o6paxenue MPOCTENIINX
MHOTOIrpaHHUKOB. Pa3BEpTku kyba M mapasuiesenuIie/ia.
Co3nanue Mojeneil MHOrorpaHHuUkKoB (u3 Oywmaru,
MMPOBOJIOKH, TUIACTUJIMHA U JIP.).

OO0BEM mMpsSAMOYTOJILHOTO Tlapajuienenunena, Kyoa.
Enunuiel usmepeHust oobrEma.

6 Kiacc

Hamypanvnoie uucna

ApudmeTnueckue OEWCTBUS C  MHOTO3HAYHBIMU
HaTypaJ'II)HBIMI/I qucCJIaMHU. qI/IC.TIOBI)Ie BBIpa}KeHI/IH,
HOPSITOK JOCUCTBUM, HCIIOJIL30BaHNE CKOOOK.
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Hcnonp3oBaHue IPU BBIYUCICHUSIX NEPEMECTUTEIIHBHOIO
U COYETATEJILHOTO CBOMCTB CJIOKEHUS U YMHOXKEHWUS,
pacupenesIuTeaIbHOro CBOMCTBa YMHOXEHHUSI.
OkpyriieHue HaTypaJIbHbIX YHUCEII.

Jenurtenu U KpaTHbIE 4YMCIA, HAUOOJBIIUN OOIIUMI
JeJIMTeIb U HauMeHblllee oOilee kparHoe. JleaumocTthb
CYMMBI U Tpou3BeJieHus. /leienue ¢ ocTaTKkoM.

Jlpoou
OObIKHOBEHHasT JIpoOb, OCHOBHOE CBOWCTBO JIpoOH,

cokpauleHue jpodeil. CpaBHEHHE U YIHOPSAOYHBAHUE
apooeii. Pentenne 3agad Ha HAXOXKAEHUE YAaCTH OT 1IEJIOTO
U [EeJIOro 1o ero 4dacTtu. J[poObHoe umucio Kak pe3ysibTar
nenenus. IlpencraBnenue necaTUYHOW ApoOU B BUJE
OOBIKHOBEHHOI ApOOM M BO3MOKHOCTBH IPEACTABJIECHUS
OOBIKHOBEHHOM JpoOU B BHUJIC JECATUYHOM. JlecssTuuHbie
poOu M MeTpuyeckasi cucreMa mMep. Apudmerndyeckue
JICUCTBUSI U YUCJIOBBIE BBIPAKEHUSI C OOBIKHOBEHHBIMU U
JIECATUYHBIMU JIPOOSIMU.

OtHomienune. JleneHue B JaHHOM  OTHOLICHUHU.
Macurad, nponopuusi. [IpumMenenue npomnopuuii 1pu
peuleHuu 3aagady.

IlonaTne mnponeHra. BeraucieHue nponeHra oOT
BE€JIMYMHBI U BEJIMYHHBI IO €€ MNpPOLEHTY. BpipakeHue
MPOLICHTOB AECATUYHBIMM Ipo0simu. Pemenune 3agauy Ha
ONpoOLEHThl. BpIpa)keHue  OTHOLIEHUSI BEJIWYUH B
MIPOLICHTAaX.

Ilonoscumenvuvie u ompuyamenvHvie yucia

IlonmoxxnteneHple W oOTpuULIATENbHBIE umcia. Llenbie
qucIia. Monynb 4qurcia, reomMeTrpu4deckas
UHTEepHOpeTanus Moayas uucia. M3o0pakeHue yucen
Ha KOOPJAWHATHOM HOpsiMOU. UMCIIOBBIE NPOMEXKYTKH.
CpaBHeHnue yucen. ApudmeTHdyeckue JHeHCTBUSI C
MOJIOKUTEJIBHBIMU U OTPULIATEIIBHBIMY YHCJIAMHU.

IIpsimoyrospHas cucreMa KOOPAWHAT HA IUNIOCKOCTH.

Koopaunatel TOYKM Ha IUIOCKOCTH, aOcmucca W
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opauHaTa. Iloctpoenune  TO4Yek U uryp Ha
KOOPJWUHATHOM IJIOCKOCTH.

Bylceennbte 8bIpAIHCCHUA
HpI/IMeHCHI/Ie 6y1(B AJ11  3aIlIMCH MaTeMaTHU4YCCKHUX

BBbIpAYKEHU M u PEUIOKEHUM. CaolicTBa
apuMETHICCKUX JICUCTBUN. ByKBEeHHBIC BBIPpAXKCHUS U
YUCJIOBBIE  IIOJICTAHOBKHU. bByKBEHHBIE  paBEHCTBA,

HaXO0XACHHUEC HCU3BCCTHOI'O KOMIIOHCHTA. CDOpMy.TIBI;
dbopmynbl TIEpuMeTpa M IUIOMIAAU IIPSIMOYTOJIbHHUKA,
KBajipaTa, o0b&éMa rmapajuiesenune/ia u Kyoa.

Peuwenue mexcmoevix 3aoau

Pemenne  TEKCTOBBIX  3a7lad  apUPMETUUYSCKHUM
criocoboM. Pemienme normdyeckux 3ajad. PemmeHwue
3a1a4 nepebopoM BCeX BO3MOKHBIX BapHaHTOB.

Pemenue 3aga4d, coAacpIKalumx 3aBUCHUMOCTH,
CBsI3bIBArOIIMNX BCJIIMYHUHBI: CKOpPOCTD, BpCwms,
PaCCTOSSHHUC, ocHa, KOJIN4YECTBO, CTOMMOCTD,

MPOU3BOJAUTEIILHOCTh, BpeMsi, 00bEM paboThl. EauHuIb
U3MEPEHUSI: MacChl, CTOUMOCTH; PACCTOSIHUSI, BDEMEHU,
ckopoctd. CBsA3p MEXJAY €IMHHULAMH H3MEPEHUs
Ka’k/I0W BEJIMYUHBI.

Pemienne  3amad, CBsA3aHHBIX C  OTHOIIEHUEM,
MPOTIOPIHOHATBHOCTBIO BEJIMYMH, OpOLIEHTaMU;
pellIeHHe OCHOBHBIX 3a7a4 Ha JIPOOUU HPOILEHTHI.

OneHka M OPUKUIKA, OKPYIJIEHHE pe3yJbTaTa.

CocrtaBneHue OyKBEHHBIX  BBIpa)X€HUU  I10

YCJIOBHIO 3aJa4M.

IlpencraBinenrne paHHBIX C MOMOIIBIO TaOIUL U
gquarpamM.  Cronbuatble  guarpaMMbl:  4YT€HUE U
nocrpoeHue. UYreHne KpyroBbIX JUarpaMM.

Hacnaonaa zeomempus

Harnmsaueie  mpencraBienus o  purypax  Ha
MJIOCKOCTHU: TOYKa, TIpsiMasi, OTPE30K, Jy4Y, YyIroJ,
JoMaHas, MHOTOYTOJIbHUK, 4eThIPEXYTONbHUK,
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TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

B3aumHoe pacnosiokeHue JABYX ~ OpsIMBIX  Ha
MJIOCKOCTH, napajuieJIbHbIE npsimMbIe,
HEPIIEHANKYJISIPHBIE IIPsIMbIe. MI3MepeHue pacCTOsIHUMN:
MEX/1y ABYMsI TOYKAMH, OT TOYKH A0 OPSIMOU; JJIMHA
MapuipyTa Ha KBaJpaTHOUW CETKE.

N3mepeHne ©W TIOCTPOECHHE YIJOB C IIOMOIIBIO
TpaHCIopTUpa. Buabl TpeyrojbHUKOB: OCTPOYTIOJIbHBIMN,
OpsIMOYTOJIBHBINA, TYMOYTOJIbHBIN; paBHOOEIPCHHBIMH,
PaBHOCTOPOHHUMH. YeTbIpE€XYTOJIbHUK, OpUMEPBI
4eThIPEXYTOJIbHUKOB. I[IpsiMmOoyroabHUK, KBaJpar:
HUCIIOJIb30BaHUE CBOWCTB CTOPOH, YIJIOB, JHWAroHajeu.
HN3006pakeHnereoMmeTpuieckux (GUryp Ha HSITMHOBAHHOMN
Oymare C  UCIIOJb30BaHHEM  IIHPKYJs, JIMHEHKH,
YTrojJbHUKA, TpaHcnoptupa. lloctpoeHuss Ha KieTyaTou
Oymare.

Ilepumerp wMHOroyrosnpHuka. Ilonsitue nyomanu
burypsr; €JIUHUILIbI U3MEpEHUsI MJIOLIA H.
I[Tpubnuxx€nHoe u3MepeHue ronagu puryp, B TOM
qucie Ha  KBaapaTtHoW  cerke. [IpubnmxkéHHoe
U3MEPEHUE MJIIUHBI OKPYKHOCTH, IJIOIIAaAN KpyTa.

CummMmeTpusi: LEeHTpajdbHasl, OCeBasi U 3e€pKajibHas

CUMMETPUH.

ITocTpoenne cumMMeTpUUYHBIX (QUTYD.

Harnsiguele npenactaBieHusi O IIPOCTPAHCTBEHHBIX
(purypax: mapamnienenuriesr, KyO, TpusMa, MNHUPAMHUIA,
KOHYC, IWauHIAp, map u cdepa. HzobpaxeHune
MPOCTPAaHCTBEHHBIX  ¢uryp. Ilpumepsl  pa3BEpPTOkK
MHOTOIpaHHUKOB, NMJIMHIApa u KoHyca. Co3aaHue
Mojenedl  IpOCTpaHCTBEHHbIX ¢uryp (U3 Oywmaru,
IIPOBOJIOKH, IIJIACTUJIMHA U JIP.).

Ilousitue o0O0BEMA; EAWHUIIBI U3MEpPEHUsT OO0BEMA.
OO0BEM NPSIMOYOIBHOTO Mapayiesienuiena, Kyoa.
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[UIAHUPYEMBIE IIPEJMETHBIE PE3VJIbTATBI OCBOEHI
MIPUMEPHOI PABOUEI ITPOIPAMMBI KYPCA (ITO T'OAAM
OBYUEHUS)

OcBoeHue ydeOHOro kypca «Marematnka» B 5—6
KJlacCaX OCHOBHOM IIKOJIBI JOJDKHO oOOecnedyuBaTh
JIOCTHO)KEHHE CJIEe TYIOIIUX PEeaAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIbTATOB:

5 kmacce

Yucna u eviuucnenusn

— lloHumath UM OpPaBUIBHO YIOTPEOISITH TEPMUHBI,
CBSI3aHHBIE C HATYPaAJIIbHBIMU YHCIaMU, OOBIKHOBEHHBIMU U
JIECATUYHBIMU JIPOOSMU.

— CpaBHuBaTh U yHOpsA0YUBaTh HATypaJjbHbIC YHCIIA,
CpaBHUBAThB MPOCTEUIIINX CITy4yasiX OOBIKHOBEHHBIE NpOOH,
JIeCATUYHBIE IPOOU.

— CoOTHOCUTH TOYKY Ha KOOPAWHATHOU (YHCIIOBOIL)
OpsiMOM C COOTBETCTBYIOIIUM €M YHCIOM U H300pakaTh
HaTypajJbHBbIE 4YHMCJIa TOYKAMHM Ha  KOOPJAWHATHOU
(4ucioBO) MPsIMOM.

—  BpemmoassaTs apudmerndeckue JIEHUCTBUS C
HaTypaJdbHBIMH YHUCIAMH, C OOBIKHOBEHHBIMH APOOSIMU B
OPOCTEUIINX CIIydasiX.

— BpIDoJIHATE MNpPOBEpPKY, HNPUKUAKY pe3yibTara
BBIYUCIICHUM.

—  OxpyrasaTh HaTypajbHbBIE YHCIIA.

Pewenue mexkcmosvix 3aoau

— Pemarp TekcToBbIe 3a3/lauu  apUPMETHUIESCKUM
CIIOCOOOM U C IOMOIIBIO OPraHU30BAaHHOTO KOHEYHOI'O
nepebopa BceX BO3MOKHBIX BAPHUAHTOB.

— Pemars 3amaum, coaeplkamme = 3aBUCHUMOCTH,
CBSI3BIBAIOININE BEJIMYUHBI: CKOPOCTh, BPEMsl, PACCTOSIHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTb.

— HWcnomp30BaTh KpaTKHUE 3alWUCH, CXEMBbI, TaOIUIIBI,
0003HaYeHUs MPHU PELICHUU 3a7a4.
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— ITonp30BaThCA OCHOBHBIMU CANHUIaAMHU N3MCPCHUA:
IHCHBI, MAaCChbI; paCCTOAHUA, BPCMCHH, CKOPOCTH; BbIpa’>XaTb
OJHHU €CAWHHUIBI BEIUNYHUHBI YCPE3 APYyTHUC.

—  U3Bnexkars, aHaJIM3UPOBATh, OLIEHUBATh
nHOpPMAIIHIO, OPEACTAaBICHHYIO B  TaOiune, Ha
cTOoJIOUaTOM JarpamMmme, WHTEPOPETUPOBATH

IIpCaAcCTaBJICHHBIC MdaHHBIC, HCIIOJIB30BAaTh MdaHHBLIC IIpHU
pPCIICHUH 3aJda4.

Hacnaonaa zeomempus

— Ilonp3oBaTbCsi  I€OMETPUUECKUMU  MOHATHUSIMHU:
TOYKa, IpsiMasi, OTPE3OK, Jyd, YTOJI, MHOIOYIOJbHUK,
OKPY>KHOCTb, KPYT.

— IlpuBoauTh NpUMEPHI OOBEKTOB OKPYIKAIOIIETO
MHUpa, UMEIOMHUX (OPMY U3yUEHHBIX T€OMETPUIECCKUX
dburyp.

— Hcnonp30BaTh TEPMUHOJIOTUIO, CBSI3aHHYIO C
yIJjlaMU: BEpIIMHA CTOPOHA; C MHOIOYI'OJIbHUKAMM: YT OJl,
BEpIINHA, CTOPOHA, IMaroHallb; C OKpPY>KHOCTBIO: paJanyc,
TaMeTp, LEeHTP.

— MH3oOpakaTh U3y4de€HHbIE IreoMeTpUUYecKue (Urypsl
Ha HEJIMHOBAaHHOW M KjeTyaToil OymMare ¢ HOMOIIbIO
OUPKYJIA U JINHEUKH.

— HaxomuTe nJMHBI OTPE3KOB HENOCPEACTBEHHBIM
U3MEPEHUEM C IIOMOLIBIO JIMHEWKH, CTPOUTH OTPE3KU
3aJlaHHOM  JUIMHBI; CTPOUTH OKPY>KHOCTBH 3aJIJaHHOTO
paauyca.

— HWcnons3oBaTth  CBOWCTBA CTOPOH U YIJIOB
OpsIMOYroJbHUKA, KBajgpara Uil WX  [OCTPOEHUs,
BBIUMCJICHUS TLUIOIAAU U TIEpUMETPA.

— Bpluucaare mnepumerp U IUIOIIAAb  KBajapara,
OpsIMOYTOJIbHUKA, ¢puryp, COCTaBJIEHHBIX u3
NPSAMOYTOJIBHUKOB, B TOM 4Hucie GUryp, n300pakEHHBIX Ha
KJIeTYaTOl Oymare.

— Tlonw3oBaTtbcs OCHOBHBIMU METPHUUYECCKUMU
€IMHUIIAMU U3MEPEHUS JJITUHBI, TJIOIAAH; BhIPA’KaTh OJTHU
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SJIMHUIIbI BEJIMYUHBI Yepe3 IpyTHue.

— Pacno3naBartp napasuienenunen, Ky0, HCIIOJIb30BaTh
TEPMHUHOJIOTHIO: BepIIMHA, pPeOpo TIpaHb, H3MEPCHHUS;
HaXOIWUTh U3MEPEHUs Iapajieienuiena, Kyoa.

— Bpruncnare 00béM  KyOa, mnapajuiesenureaa Mo
3aJlaHHBIM  W3MEPEHUSIM, MOJIb30BAThCS  CIMHUIIAMH
U3MepeHust 0obEMa.

— Pemiare  HeclOKHBIC  3aJadyd  HAa  HU3MEpEeHHUE
FEOMETPUYECCKHUX BEJIIMYUH B MPAKTUYCCKUX CUTYaIUsIX.

6 Kiace

Yucna u éviuucnenusn

— 3HaTh W IIOHMMaTh TEPMHUHBI, CBSI3aHHbIE C
pa3jIMYHBIMM BHJIAMU YHCEJI U CIIOCOOaMH HUX 3aIlMCH,
nepexoauTh (€Ciii 3TO BO3MOYKHO) OT OJHOW (OpPMBI
3aMKCH YMCJla K JPYTOH.

— CpaBHuUBaTh U YHOPSJOYMBATBH LEJIBIE YHCIIA,
OOBIKHOBEHHBIE M JECSTHYHbIC IPOOU, CpPAaBHUBATH YHCIIA
OJTHOI'O U Pa3HbIX 3HAKOB.

— BemmosnHATh, codeTass YCTHbIE M ITMCbMEHHBIC
npuémsbl, apuMeTHIECKHUe JIEMCTBUSI C HAaTypaJbHBIMU U
HeAbIMHU YHUCJIAaMH, OOBIKHOBEHHBIMHU W JI€CATUYHBIMU
poOsiMU, HOJIO)KUTEJIBHBIMU W OTPULATEJIbHBIMU
4HCJIaMU.

— BpluncnasaTe 3HaYEHUSI UMCIIOBBIX  BBIpAa)KEHUIA,
BBITIOJIHATH MPUKUJKY U OLIEHKY pEe3yJbTaTa BBIYUCICHUM;
BBITIOJIHATH IMPeoOpa30BaHUsI YHMCIOBBIX BBIPpAKEHUNW Ha
OCHOBE CBOMCTB apu(PMETUUECKUX NECHCTBUIA.

—  CoOOTHOCHUTH TOYKY HA KOOPJAMHATHOM IIPSIMOU C
COOTBETCTBYIOIIUM €M UMCIJIOM U U300pakaTh 4yucia
TOYKaMH Ha KOOPAMHATHOM NPSIMOU, HAXOAUTh MOIYJIb
qucla.
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— CoOTHOCUTH TOYKH B TIPSIMOYTOJIbHOM CHUCTEME
KOOPJMHAT C KOOPJAMHATAMH 3TOU TOYKH.

—  OxpyrisaTh IIeJble YHucia U JICCATHYHBIC JIpOOH,
HaXOAUTh MPUOITHKSHUS YUCET.

Yucnoevie u 5yK6€HHble 8blIPAIHCEHUA
— Ilorumares n yrIOTpe6J'IHTI> TCPMHUHBI, CBsA3aHHBIC C
3allUCbIO CTCIICHU YHMCJIa, HAXOJWUThb KBaJApaT U Ky6 qucia,

BBIYHMCIIATD 3HA4YCHUA YN CJIIOBBIX BBIpa)KeHI/II;'I,
coacprKammx CTCIICHU.
i ITonp30BaTbCs IIpU3HaAKaM#H ACIINMOCTH,

packianblBaTh  HaTypajbHBIE  4YWCJIa HA  MIPOCTHIE
MHOYKHUTEJIH.

— Tlonp3oBaTbcst MacITaboM, COCTABIISATH ITPOIIOPLIUA
U OTHOLLIEHMUS.

— MHcnonb3oBaTh OYyKBBI JJIs1 0O03HA4YCHUSI YHUCEI IIPU
3allUCU  MaTE€MaTUYEeCKHUX  BBIPAXXEHHUI,  COCTaBJISITh
OyYKBEHHBIC BBIpAXKCHUSI U (POPMYIIbI, HAXOIUTH 3HAYCHUS
OYKBEHHBIX BBIPOXXEHHUM, OCYIIECTBIISISI HEOOXOJIUMBIE
HOJICTAaHOBKH U IpeoOpa3oBaHUs.

— HaxoauTe HEU3BECTHBIII KOMIIOHEHT pPaBEHCTBA.

Pewenue mexcmoguix 3aoau

— Pemarp  MHOromiaroBple  TEKCTOBBIE  3aJIauM
apu(PMEeTUIEeCKUM CIIOCOOOM.

— Pemarp 3amaum, CBsi3aHHbIE C  OTHOIIEHHUEM,
MPONOPIHOHAIIBHOCTRIO BEJIMYWH, NPOIEHTAMH;, pEeIlaTh
TP OCHOBHBIC 33J1aYH Ha APOOHU U IPOIICHTHI.

— Pemarp 3agauyu, cojaepskamue — 3aBUCHUMOCTH,
CBSI3BIBAIOIINE BEIUYUHBI: CKOPOCTH, BPEMSsI, PACCTOSIHUE,
IIeHa, KOJIMYECTBO, CTOMMOCTBH, HPOU3BOIUTEIBHOCTD,
BpeMsi, oObEMa paboThl, HCHOJIB3Ys apUdMeTHUYEeCKUe
JIEUCTBUSI, OIIEHKY, NPUKUIKY; MOJB30BaThCS €IUHUIIAMHU
U3MEPEHHsI COOTBETCTBYIOIIUX BEJIMUHH.

— CocraBaaTe OyKBEHHBIE BBIPaXXCHUSI MO YCIOBHIO
3a/1a4H.

— MU3Bnekatp wuHPOpPMALMIO, NOPEIACTABICHHYIO B
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Tabnunax, Ha JMHEWHOM, CTONMOYATO WM KPYyroBOU
JararpamMmax, UHTEPIPETUPOBATH MIpEe/ICTaBJICHHBIC
JIAaHHBIC; UCTIOJIb30BaTh JaHHBIC ITPHU PEHICHUU 3a/1a4.

— IIpencraBnsate mH(GOPMAIIUIO C ITOMOIIBIO TAaOJIHUII,
JIMHEWHOM M CTOJIOYATON JuarpamMm.

Haznaonan ceomempusn

— IlpuBomuTh nDpUMEPBl OOBEKTOB OKPYKAIOIIETO
MHpa, HUMEIIUX (POpMYy H3YUYEHHBIX I'€OMETPUYECKHX
MUIOCKUX Y IPOCTPAHCTBEHHBIX (DUTYDP, MPUMEPHI PABHBIX U
CUMMETPHUYHBIX PUTYDP.

— MH3oOpaxxkaTb C IIOMOLIBIO LHUPKYJIS, JIMHEHKH,
TpaHCHOPTHpPa HA HEJIUMHOBAHHOW M KJleTdyaTod Oymare
W3yYEeHHBIE IUIOCKHE TeOMeTpuYecKkue (Qurypsl u
KOH(UIrypaluu, CAMMETPUYHBIE (PUTYPBHI.

— Ilonp3oBaTbCd  IeOMETPUYECKHMHU  IOHATHSIMU:
PaBEHCTBO dburyp, CUMMETPUS; HCII0JIB30BaTh
TEPMHUHOJIOTUIO,  CBSI3aHHYIO C  CHMMETpHUEH:  OCh
CUMMETPHUH, LIEHTP CUMMETPHUH.

— Haxoaute BeIMYMHBI yYIJIOB  HW3MEPEHHUEM  C
IIOMOLIBID TPAaHCHOOPTHUPA, CTPOUTH YIJIBI 3aJaHHOU
BEJIMYUHBI, IOJIb30BaThCs PU PELUICHUH 3a71a4 I'payCHOU
MEpOM YIJIOB; pacno3HaBaThb Ha 4YepTeKax OCTPHIH,
OpsIMOM, Pa3BEPHYTHIN U TyHOMN yIJIbI.

—  Bpruucaatse JJINHY JIOMAHOM, IEPUMETDP
MHOI'OYTI'OJIbHUKA, I10JIb30BAaThCs €IWHHUIAMH HU3MEPEHUS
JUIMHBI, BBIPAKaTh OJJHU €IUHULIBI U3MEPEHUS JUIUHBI UEPE3
JpyTHE.

— Haxoautb, HUCINONIB3ys 4YEPTEKHBIE HHCTPYMEHTHI,
PacCCTOSIHUS: MEXKAY JABYMs TOYKaMH, OT TOYKH 10 IIPSIMOIA,
JUIMHY ITyTU HA KBaApaTHOM CETKE.

—  Bpmuucaate minomans (GUryp, COCTABJICHHBIX U3

PsIMOYT'OJIbHUKOB, HCMOJIb30BaTh  pa30oueHue Ha
OpsSIMOYTOJIBHUKH, Ha paBHbIE PUTYPBI, JOCTPpaUBaHUE 10
IIPsIMOYTOJIbHUKA, I10JIb30BaTHC OCHOBHBIMH

cAHUIaMM1M HUW3MCPCHUA IUIOoIaAav, BbIpa>KaTb OIAHU
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€JIUHUILIbI U3MEPEHUsI IUIOLAAN Yepe3 Apyrue.

— Pacno3HaBath Ha MOZEIAX M MU300paKEHUSIX
nupamMuny, KOHYC, LUJIUHID, HUCII0JIb30BaTh
TEPMHHOJIOTHIO: BEpIIMHA, pebpo, rpaHb, OCHOBaHUE,
pa3BépTKa.

— MH3oOpaxkaTh Ha KJIETYATOU Oymare NpsiMOyTOJIbHBII
napajuieJaenuIe.

—  Brprmaucuaare 00BEM OPsIMOYT'OJIBHOT'O
napajuieJienumnena, Ky0a, TMOJb30BaThCsl OCHOBHBIMH
eAMHULIAMU U3MepeHusi 00BbEMA; BbI

— Pemarp HeclOXHBIE 3aJa4d Ha HaXOXKICHHUE
TEOMETPUUYECKUX BEJIMYUH B IIPAKTUYECKUX CUTYyaLUsIX.
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TEMATUYECKOE INIAHUPOBAHUE VYEBHOI'O KVPCA (IIO0 I'OIAM OBYYEHUA)

5 kiacc (ue menee 170 u)

HazBanue pa3gena
(TeMbl) Kypca (4muciI0

OcHOBHOE coJepKkaHue

OcHoBHbBIE BH/bBI JeATeILHOCTH

o0yyarommxcst
4acoB) y m
HarypaiabHblie Hecarnunas cucrema Yurarb, 3aNMCHIBATh, CPABHUBATH
yucja. /lelcrBus ¢ CYHCJIICHHUSA. Psn HATypaJIbHbIE 4YHCIIa; Npeajararb H
HATYpPaJIbHbIMH HaTypaJIbHbIX YUCEeJI. o0cyxaaTh Ccrocoo0bI
YUCIAMHU HartypanbHubiii psia. YOOPAOOYMBAHUS YHUCECII.
(43 u) Ywucioo 0. HarypanbHbIe H300paxkarnb KOOPJIMHATHY IO
qHCiia Ha KOOPAUHATHOMN NpsAMYI0, OTMe4YaTh 4YHCJIa TOYKAMH
OPSIMOMA. CpaBHeHHE, Ha KOOPANHATHOU OpsIMOM,
OKpPYTJIEHUE HaXxoaQMThb KOOpAWHATBLI TOYKH.
HATypalbHBIX YUCEIL. Hccaenosarn cBOiicTBA
HaT BHOTO psifia, YU u 1l npu
ApudmMeTHdeckue aTypalbHOTO psfia, 1ucen 0 p
o CJIOKEHUU U YMHOXCHUH.
JAEUCTBUS C
Hcnoab3oBars NPaBUIIO OKPYTIJICHUS
HaTypaJbHBIMU YUCIIAMU.
o HaTypaJlbHbIX YUCEIL.
CpoiicTBa HyJsd  IIpH
BpInoJgHATH apudgmerndeckue
CJIIOKEHUU u .
o AelficTBHSI C HaTypaJbHBIMHU YMCJIAMHU,
YMHOXXEHHUH,  CBOMCTBa

BbBIYUMCJIATD 3HAQUCHUI YHCIIOBBIX
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€ IUHUIIBI apu
YMHOXEHUMU.
IlepemecTurenpbHOE u

codeTaTreJIbHOE CBOMCTBA
CJIO’KEHMSI 1 YMHOXXECHUS,
pacrpeneauTeIbHOe
CBOMCTBO YMHOKE€HHUSI.

Jenurenn W KpaTHBIC
Juclia, pas3ioxkeHue
4uciia Ha MHOXXHWUTEIIN.
Jlenenue ¢ OCTaTKOM.
IIpocTteie u cocTaBHBIE
qycia. IIpusnaku
nenumocTH Ha 2, 5, 10,
3, 9.

CreneHp ¢ HaTypaJbHBIM
IOKa3aTeJIeM.
YunciioBbele BBIPAKEHMUS;
MIOPAAOK NEHUCTBUM.
Pemenue TekcTOBBIX
3a7a4 Ha BCe
apuMEeTUIYECKHUE

BBIpQ)KEHUN CO CKOOKamMu H 0Oe3
CKOOOK.

3anucbIBaTh NPOU3BEICHHUE B BHJIE
CTEICHHU, 4YUTATh CTEICHHU,
HCMO0JIB30BATH TEPMHUHOJIOTHIO
(ocHOBaHME,MOKA3aTEeIb), BBIYUCIAATH
3HAYEeHMs CTEIICHEH.

BbINOJHATL NPUKUIAKY H OIEHKY
3HAQYCHUIH  YHUCIIOBBIX  BBIPpAXKEHUH,
npeajaraTb U NPUMEHSATH NMPUEMBI
NPOBEPKHU BBIYMCIICHUM.
Hcnoabn3oBaTh NpH  BbIYMCIEHUAX
MEPEeMECTUTEIILHOE W COYeTaTEeIbHOC
CBOMCTBA CJIOKEHHUSI W YMHOXKEHHS,

pacripeneamuTeIbHoe CBOMCTBO
YMHOXXEHUs;  ¢opMyaupoBars |
NPUMEHATDH npasuJjia
npeoOpa3oBaHUs YUCIIOBBIX
BBIDQKEHUII HAa OCHOBE CBONMCTB
apu(PMETHUECKUX JICHCTBUM.

HccaenoBathb 4HCJIOBBIE
3aKOHOMEPHOCTH, BBLIBHIaTb WM
000CHOBBIBATH TUNOTE3bl,
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JIEHUCTBHSI, HA IBUKCHHC
U MOKYIIKH

dopmyaupoBaTh 0000meHnst "

BBIBO/IbI 1o pe3yabTatam
MPOBEJAEHHOTO HCCJIEJIOBAHUSL.
DopMyIHPOBATH omnpeaeeHus

JICJIUTENII W KpPaTHOro, HAa3bIBATh
IENUTEIN U KpaTHbIC qucia;
pacno3HaBaTh MPOCTHIC U COCTaBHBIC
yucia;, ¢GpopMyJHpOBaTh M INpPHMe-
SITh MPU3HAKH JICTIMMOCTH Ha 2, 3, 5,
9, 10; NPUMEHATh  AJITOPUTM
pa3lIOKEHHUST YHCJa HAa  MOPOCTHIC
MHOXUTEIHA, HAXOAUTHL OCTATKA OT
J€JIeHUs U HEIOJHOE YacTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE
BBICKA3BIBAHUSI O HaTypaJIbHBIX
quciaxXx, NPHUBOAUTH MNPHUMeEPbI U

KOHTPIIPUMEPHI, CTPOMTH
BBICKA3bIBAHUSI " OTpULIAHUSA
BBICKa3bIBaHUN ) CBOMCTBax
HATypPaJIbHBIX YHUCEIL.

KoncTrpyupoBarsp MaTeMaTH4YecKHe

NMPEAJI0KECHUA C IOMOIIIBIO CBA30K «KH»,
«HUIN», KECJIH..., TO...».
Pemarnb TCKCTOBBIC 3aJa4u
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apu(pMETHIECCKUM criocodoMm,
HCMO0JIB30BATHh 3aBHCHUMOCTH MEXTY
BeJIMYMHAMU  (CKOpPOCTh,  Bpewms,
paccTosiHue; 1[€Ha, KOJHUYECTBO,
CTOMMOCTBH JIp.): AHAJU3UPOBATH U
OCMBICJIUBATH TEKCT 3aJ1a4u,
nepegopMyIMpoBaTh yCJIOBHE,
U3BJIEeKATh HEO0OXOJIWMbIE JaHHBIC,
YCTAHABJIMBATH 3aBUCHUMOCTH MEXTY
BEJIMYUHAMH, CTPOUTH JIOTHUYCCKYIO
LICTIOYKY PACCYKIACHUM.
MoaeaupoBarhb XO0Jl  pelIeHUs
3372491 C MOMOIIBIO PUCYHKA, CXEMBI,
TaOJIUIIBI.

IpuBoauThL, pa3dupaThb, OLIEHUBATH
pa3uYHbIe pelieHus, 3armcu
pelIeHnil TeKCTOBBIX 3aj1ad.
Kputnueckn OLICHUBATH
MOJIyYEHHBIN pe3ynbTar,
OCYIIEeCTBJISATH CaMOKOHTPOJIb,
MpOBEpsiI OTBET HAa COOTBETCTBUC
YCJIOBHIO, HAXOAUTH OITHOKH.
Pemiarp 3amaum  Cc  TIOMOMIBIO
nepebopa BCEX BO3MOYKHBIX
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BapUaHTOB.
3HAKOMHUTBLCH C UCTOPMEH Pa3BUTHUSA

apupmMeTuku
Harasianas Touxka, npsimMasi, Pacno3naBsarpb Ha yepTrexax,
reomerpus. Jlunun OTpE30K, JIy4d. JlomaHas. PUCYHKaX, ONMCHIBATb, MWCIOJIB3Ys
Ha miockocru (12 v) | M3mepenue JJTUHBI TEPMHUHOJIOTHIO, U H300paxkaThb C
OTpe3Ka, MEeTpPUYECKHE IIOMOIIBIO 4epTEKHBIX
€IUHUILIbI U3MEPEHUS WHCTPYMEHTOB: TOYKY, MHpPSIMYIO,
anuHbl. OKpY»XKHOCTh U OTpE30K, JIy4d, YIoJ, JIOMaHylo,
KpYT. OKPY>KHOCTb.
I[pakTudeckass — pabora Pacno3HaBath, NpUBOAUTH NPHUMeEPHI
«TlocTpoenue y3opa 3 00BEKTOB pEaIbHOI0 MHpPA, UMEIOIINX
OKPY>KHOCTET. dbopmy U3ydeHHBIX PUTYDP, OLIEHUBATH

VYroau. IIpsamoii, ocTpslid,
TYyHNOM H Ppa3BEPHYTHIN
YIJIbI. Nsmepenue
YTJIOB.

IIpakTnueckas padora
«IlocTpoenne yrios

UX JIMHEWHBIE pa3Mepsbl.

Hcnoab3oBarnb JIMHEUKY u
TPAHCHOOPTUP KAaK MHCTPYMEHTHI JUISA
IIOCTPOEHUS U U3MEPECHMUSL:

M3MEPATHh NJIUHY OTPE3Ka, BEJINUYUHY
yrjia; CTPOUTb OTPE30K 3aJIaHHOMI
JUIUHBI, yroJl, 3aJaHHOW BEJIMYUHBI;
OTKJIAABIBATH ILUPKYJIEM pa HBIE
OTpPE3KH, CTPOMTb  OKPY>KHOCTbhb
3agaHHoro paauyca. H3o0pakarsb
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KOH(pUTypanuu T€OMETPUYECKUX
(buryp w3 OTpPEe3KOB, OKPYKHOCTEH,
UX 4YacTe€ Ha HEJIMHOBAHHOW U
KjIeT4yaTol  Oymare; mnpeasarathb,
ONMCHIBATH U 00CYXK/1aTh CIOCOOBI,
AJIrOPUTMBI ITOCTPOCHMUSI.

Pacno3naBat, M wu300pakarb Ha
HEJIWMHOBAHHOW M KJIeT4aToul Oymare
MIPsIMOU, OCTpBIH, TYIIOH,
Pa3BEPHYTHIN yTJIbI, CPaBHUBATH

T'JIBI.
BIYUCJ/IATH JJINMHDBI OTPC3KOB,
JIOMAaHBbIX.

IMoHuMaTh U MCMOJIB30BATH NPH
pellieHuH 32124 3aBUCUMOCTH MEXIY
€IMHUIIaMH METPUYECKON CUCTEMBI Mep;
3HAKOMHUTBCS C HEMETPUIECKUMU
CHCTEMaMU Mep; BbIPAXKATh JUIMHY B
pa3IMYHBIX €AUHUIIAX U3MEPEHUSI.
HccaenoBars Qurypsl u KOHUTrypamuu,
HCITOJIB3Ys TU(POBBIE PECYPCHI

OO0LIKHOBEHHBIE
apooun

JApoOs. IlpaBunbHBIE U
HEINpaBWIbLHBIC JIpOOH.

MopaenaupoBars B  rpaduUiecKOH,
npeaMeTHol ¢opme, C TIOMOIIBIO
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(48 u

OcHOBHOE CBOICTBO

apoou. CpaBHeHue
JApoOeii.

CioxxeHue u
BBIYHTAHUE
OOBIKHOBEHHBIX
apooeit. CmMmenranHas
ApoOb. YMHOXEHHUE U
JeJIeHUE
OOBIKHOBEHHBIX
apooeii; B3anMHO-

oOpaTHbIe IpoOH.

Pemenwne TEKCTOBBIX
3a/ad4, CoJIepKaIuX
apobu. OcHOBHBIE
3aJa4d Ha Ipoou.
IIpumenenue OyKB 1UIst
3arnucu

KOMITHIOTEpA TIOHSITHS W CBOMCTBA,
CBSI3aHHBIE C OOBIKHOBEHHOMN IPOOBIO.
YuTaTh M 3aNHUCHIBATh, CPABHUBATH
OOBIKHOBEHHBIC Jpo0OH, mpeaiararhb,
000CHOBBIBATHh U 00CYXK/IAaTh CHOCO ObI
YOOPSIAOYUBAHUS APOOEii.
N300pakaTh OOBIKHOBEHHBIC JApOOH
TOYKaMHM Ha KOOPJAWHATHOM IPSAMOIM;
HCNO0Jb30BATh KOOPAUHATHYIO
NPSMYIO JUISI CPaBHEHUS APOOEii.
DopMyJIHPOBATD, 3anMCchIBATH c
NoMoubi0 OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOU JpOoOH; MCIHOJIb30BATh
OCHOBHOE  CBOMCTBO  Apobu  ajs
COKpallleHUsI Apo0eil U TpUBEICHUS
IpoOu K HOBOMY 3HAMEHAaTEeITIo.
IIpeacraBasATh CMENIAaHHYIO JIPOOH B
BHUJIC HEOPABWIBHOW W  BBIJCIIATH
[EITYI0 YacTh YHCJIa U3 HePaBWJIBHOMN

MaTeMaTUYECKUX poou.

BBIPAXXCHUU U | BpINoJHATH apudgmerndeckmne

IPEII0OKEHU N AelcTBUSL C OOBIKHOBEHHBIMU JPOOSIMU;
NPUMEHATH CBOIiCTBA
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apu(pMETHICCKUX NeNCTBUU TUIST
paloHaIU3alii BBIYUCIICHUM.
BbINOJHATH NPUKUAKY H OLEHKY
pe3yibTaTa BBIUMCIICHUH; peaJararb u
NPUMEHATH NPHEMBI NMPOBEPKH
BBIUHCIICHUMN.

ITpoBoauTs HcCC/IEeIOBAHUA CBOMCTB
po0Oeit, omupasich Ha  YHUCIIOBBIC
OKCIICPUMEHTBI (B TOM 4YHCIE C
MMOMOIIBIO KOMIIBIOTEPA).
Pacno3HaBaTh HUCTUHHEBIE U JIOJKHBIE
BBICKA3bIBAHUS O JIPOOSIX, IPUBOJAUTH
NpuUMepbl U KOHTPOPUMEPHI, CTPOUTH

BBLICKA3BIBAHUSA u OTpULIAHUS
BBICKA3bIBAHUIM.
Pemrare TEKCTOBBIE 3aJ1a9u,

cojziep kale ApoOHBbIE JIaHHBIE, U
3aladyd = HA  HAXOXKIECHHE  YacTH
IEeJJOTO M 1I€JIOrT0 MO €ro 4YacTu,
BBISIBJISITH HX CXO/JACTBA U PA3/IHYHUS.
MoaeaupoBarb  XOJ  pEHICHUS
3aJ1au¥ C MOMOIIIBIO PUCYHKA, CXEMBI,
TaOJIUIIbI.

45




IIpuBoauTh, pa3zdouparb, OLCHUBATDH
pas3iIu4yHbIe peuieHus, 3aMnUcHu
pElLICHUI TEKCTOBBIX 3a1a4.
Kpurnueckun OLICHUBATH
IIOJIyYECHHBIHN pe3yJbTar,
OCYILLIECTBIISITH CaMOKOHTPOJIb,
IIPOBEPsisi OTBET HA COOTBETCTBUE
YCJIOBUIO, HAXOAUTh OLIMOKH.

3HAKOMHUTBCH C MCTOPHEN pPa3BUTHUS
apudmeTnku

rJIsi/IHAsA HOTI'OYTOJIbHUKH. NUCHIBATh HCIOJIB3YS
Ha a Mmuoroyro OnuceiBaTh, CIN0JIb3
reoMeTpus. YeTpIpEXYTONbHUK, TEPMHHOJIOTHIO, u3odpaxkarhb c
MHOroyroJbHuKH OpsIMOYTOJIBHUK, IMOMOIIBIO 4epTEKHBIX
(10 v) KBaJpar. WHCTPYMEHTOB u oT PYKH,
IpakTHueckas  pa6oTa MOJEJINPOBATh n3 Oymaru
«TTocTpoeHue MHOT'OYTOJIbHUKH.
IPAMOYTOITBHIKA c IIpuBoauTh, mNpuMepbl OOBEKTOB
3a7IAHHBIMH CTOPOHAMH pearbHOro MHpa, UMErmuX ¢GopMy
Ha HEJIMHOBAaHHOM MHOTOYTOJIbHIKA,
Gymare» OpsIMOYTOJIBHHKA, KBajapara,
’ TPEYroJbHHKA, OLICHMBATH nx
TpeyronbHUK.
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Ilmomans U mepuMeTp

OpsIMOYTOJIbHUKA u
MHOTI'OYT'OJIbHUKOB,
COCTaBJICHHBIX u3
NPsIMOYT'OJIBHUKOB,
€JIUHUILIbI U3MEpPEHUS
TJTOIIATH. Ilepumerp
MHOT'OYTOJIbHUKA

JIMHEWHbIE pa3Mepbl. BbIYHCIATH:

IIEPUMETD TPEYTOJIbHUKA,
IIPsIMOYTOJIBHUKA,
MHOTOYTOJIBHUKA; IJIOIAb

OpsIMOYTOJIbHUKA, KBagpaTa.
N300paxkarhb OCTPOYTOJIbHBIE,
NPSIMOYTOJIbHBIE W TYINOYTOJIbHBIC
TPEyroJabHUKHU.

Crpoutrhr Ha HEIUMHOBAaHHOU U

KjieryatTod Oymare KBaJpar H
HPSIMOYTOJIbHUK c 3aJlTaHHBIMU
JuinHaMu  ctopoH.  HMccaenoBarthb
CBOMCTBA IPSIMOYTOJIbHUKA, KBaJpaTa
IyTEM DKCIEPHUMEHTA,
HaOJIIOIeHUS, U3MEPEHUS,
MO/JIEJIMPOBAHUS; CpaBHUBAaTh
CBOMCTBa KBazpara u
OpsIMOYTOJIBHHKA.

Koncrpyuposars MaTeMaTH4YeCKHe
NpelJoKeHHs1 C TOMOIIBI0 CBS30K
«HEKOTOPBIIN», «ITH000I».

Pacnmo3HaBaTh MCTUHHBIC U JIOKHEBIC
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BBICKA3bIBaHUSI O MHOTOYTOJILHUKAX,
NPUBOJIUTH npuMepbI u
KOHTPOPUMEDHI.

HccaenoBarhb 3aBUCUMOCTD IJIOMIATHA
KBaJIpaTa OT JUTH-bI €r0 CTOPOHHI.
Hcnoab3oBarhb CBOMCTBA
KBaJIPATHOW CETKH JJIsI ITOCTPOCHUS
¢buryp; pazdouBaTh TIPIMOYTOJILHHUK
Ha KBaJIpaThl, TPEeyrOJIbHUKH;
COCTABJIATH QUTYPBI U3 KBAAPATOB U
NPSIMOYTOJIbHUKOB U HaXOJUTh HX
IIomaab, pa3buBath GUrypsl Ha
OpSIMOYTOJIBHUKH ¢ KBaJApaTbl U
HaXOAUTh UX TUIOIIATb.

Boipaxxars BeNIWUMHY IUIOIIAAU B
pa3IUYHBIX  CIWHHIAX  HU3MEPEHUS
METPUYECKOU CHCTEMBI Mep,
MOHUMATH " HCMO0JIL30BATh
3aBHCHMMOCTH MEXJy METPHUISCKUMU
€IMHUIIAMU U3MEPEHUS TUIOIIAIH.

3HaKOMHTBCS c npuMepaMu
NPUMEHEeHUs TUIOLIAaAU U IIEpUMETpa B
NpaKkTHYECKUX curyauusx. Pemarsb
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3agavuu u3 peanbﬂoﬁ KHN3HU,
npeajaraTrb M 06cy>1<z[aTb
PAa3/IMYHBbIC CIocoo0bI PCHICHUSA 3aJa4

JlecaTudHbIe

e

JlecsaTrnuHas 3aImuch
Ipobei. CpaBHeHue
JIECSTUYHBIX APOOEH.

HeticTBust C
JIECATUYHBIMH JIPOOSIMU.
OkpyrieHue
JECSITUYHBIX JIPOOCHi.

PemeHnne  TEKCTOBBIX
3aaad, CcoJIeprKaIuX
pobu. OcHOBHBIE

3aja4u Ha Apoou

IIpeacraBiasiTh IECATUYHYIO APOOb B BHUE
OOBIKHOBEHHOMW, 4YHMTATHh M 3alHCbIBATh,
CPaBHMBATH JICCSITUYHBIC poow,
npeaiaratb, 000CHOBBIBATb U 00CYKIaTh
Cnoco0bl  YNOpSIIOYMBAHUS  JIECSITUUYHBIX
IpoOei.

N3o0paxkaTh gecsaTUYHBIE APOOU TOUKAMU
Ha KOOPAMHATHOU NPSIMOM.

BbISIBJSAATH CXOACTBA M Pa3jIM4YUs TIPABUIT
apupMEeTHIECKUX JEeNUCTBUN c
HATypaJIbHBIMU YHCJIAaMU U AECATUYHBIMU
apo6sMu, OOBSICHSTh UX.

BbinoaHsaTh apudpmeTHyecKue IeHCTBUS C

JIECITUYHBIMU poOsIMU; BBINOJIHATH
NPUKUAKY 171 OLICHKY pe3ynbTara
BBIYHCJIEHUH.
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IIpuMeHaTh cBoiicTBa apu(pMETHYCCKUX

IEUCTBUU TUIST panuoHanu3aluu
BBIYHCIJICHHUHN.

IIpuMeHsTH NpaBUJo OKPYIJIEHHS
NEeCATUYHBIX npo0eii. IIpoBoauTh
HCCJIeI0BaHuSA CBOIICTB NECATUYHBIX
pooeit, OIUPAsCh Ha YHCIIOBBIC

SKCNEPUMEHTHI (B TOM YHCJE C ITOMOIIBIO
KOMIIBIOTEPA), BBIABUIaTh THNOTE3bI U
MIPUBOJIUTH UX OOOCHOBAHUSI.
PacnodHaBaTb MCTUHHBIE U  JIOXKHBIC
BBICKa3bIBaHUsA O JpoOsIX, NPHUBOAUTH
npuMepbl W KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS u OTpHULIAHUS
BbICKAa3bIBaHUIM.

Pemiate TekCTOBBIE 3aJa4dM, COJIEp)KaIllUe
JIpOoOHBIE TaHHBIE, U HA HAXOXX/IEHHUE YacTHU
LIEJIOTO U 1IEJIOTO MO €T0 YacTH; BbIABJIATH
HX CXOJCTBA U Pa3jIM4M.
MopaeaupoBaTh XOJ PEIICHUs] 3aJadu C
MOMOIIBIO PHUCYHKA, CXEMbI, TaOJUIIbI.
IIpuBoauTH, Ppa3duparb, OLUEHUBATH
pa3JYHbBIE pPEIIeHUs, 3alliCH PEIICHUN
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TEKCTBBIX 3aJad4.

OnepupoBatb JApOOHBIMM  YHMCIAMU B
peaJIbHBIX )KU3HEHHBIX CUTYalUsIX.
KpuTtnyeckun oOneHUBATh  IIOJIyYECHHBIN
pe3ynbTaT, OCYIIECTBIISITH CaMOKOHTPOJIb,

OpoBepsii  OTBET Ha  COOTBETCTBHEC
YCJIOBHIO, HAXOAUTH OIITUOKHU.
3HAKOMUTBLCS ¢ HCTOPHUEH  pa3BUTHA
apudmMeTnku

Harasauas MHoOrorpaHHUKH. Pacno3HaBaTh Ha 4YepTelKaxX, PUCYHKaxX, B

reoMeTpusl. HN3oOpakenue OKpY:KammieM  MHpe  IPSIMOYTOJbHBIN

Tena u MHOTOT'PaHHUKOB. nmapajienenuresn, KyO, MHOTOTpaHHUKH,

$urypsis Monemu ONHMCHIBATE, MCHOJIB3YSl TEPMHHOJIOTHIO,

NMPOCTPAHCTBeE IMPOCTPAHCTBEHHBIX TEJI. | OUEHHBATH JUHCHHBIC Pa3MEPHI.

(9 u) TIpsMOYTOTEHELA IMpuBoaAuTHL NPpUMeEPbI OOBEKTOB PEATHHOTO

mapamtenenunen, KkyG. | MAPa, HMEOIuX (bopmy MHOTOrpaHHHKA,
Passéprxm  ky6a m | D 3531\éoyr0ﬂbﬂoro6napannenenny%z[a, KyOa.
paxarh kKy0 Ha KjeTdaToil Oymare.
ITapajiejennnena. Hccaenosarb cBoiicTBa Ky0a,
IMpakTnueckasi padora | IPSIMOYIOJbHOIO nmapajiesernuriesaa,

«Pa3BépTKa KyOa».

O0BéMm
MPSIMOYTOJILHOTO

KyOa,

MHOTOTPaHHUKOB, HCIIOIB3Ys MOJICITH.

Pacno3znaBarb U M300pakaTh pa3BEPTKU
Ky0a u mnapauienenunena. MoaeaupoBathb
Ky0 U mapajuiesenunes; u3 OyMaru u mpounx
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IapaJuiCjaciimiicia

MaTepuasosB, O00BSICHATH crocoo
MO/JICITUPOBAHUS.

Haxoaurtn U3MEPCHHUSI, BBIYHCIATEH
IUIOIIAIb  MOBEPXHOCTH; 00BEM  KyOa,
MPSIMOYTOJIFHOTO nmapauiesIeIuIe/1a;

HCCJIeI0OBATH 3aBUCUMOCTh 00bEMa Kyba ot
JUIMHBI ~ ero  pebpa, BBLIBUIaTh 7
000CHOBBIBATh I'HIOTE3Y.

Ha6ao1aTh 1 IPOBOAUTL aHAJIOTUH MEXKITY
MOHATUSIMH TUUTIOIAAA U 00BbEMA, IEpUMETpPaA
U IUTOIAaAu MNOBEepxHOCTHU. Pacmo3HaBaTh
NCTHUHHBIC UM JIOKHBIC BBICKA3BIBAHUIA O
MHOTOTpaHHUKaX, NPUBOAUTH NMPUMeEPbI U
KOHTPIIPUMEPHI, CTPOUTh BBHICKA3BIBAHUS 1
OTPHILIAHUS BBICKA3bIBAHUIA.

Pemiarp 3aa4m U3 peajbHOU KU3HU

IloBTOpEHME H
0000meHue
(10 u)

I[ToBTOpEHME OCHOBHBIX
MOHATUH U  METOJIOB
Kypca 5 KJiacca,
000011IeHe 3HaHUI

Beruucasarb 3HAYECHUA BBIPA’KEHUH,
coJieprKalmx HaTypaJIbHbIC 4qucria,
OOBIKHOBEHHBIE W JECIATHYHBIE JIpOOH,
BBITIOJIHATH NpeoOpa3zoBaHUsl YHUCEII.

BpiOMpars cnmoco® CpaBHEHHsS YHCE,
BBIYUCIICHUMH, NPUMEHATH cBOliCcTBA
apu(pMETHIECKUX JIEUCTBUI TSt

52




pauuoHaIu3alu BBIYUCIECHUN.

OcyumecTBJIsATH CaAMOKOHTPOJIb
BBIIIOJIHAEMBIX JICHCTBUH M CaMOIIPOBEPKY
pe3yabTaTa BbIYHUCIECHUIM.

Pemrats 3agaum W3 peaJibHOUW JKU3HHU,
NPUMEHATh MaTeMaTH4YeCKHe 3HAHUA I
peuieHust 3ajgad U3 APYrux  y4eOHBIX
peIMETOB.

Pemiaty 3amaum  pasHbIMH  cmoco0amu,
CPaBHUBATH CIOCOOBI pEIICHUS 3aJayH,
BbIOMPATH PAIIMOHAJIbHBIN CIIOCO0
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6 kiacc (me menee 170 u)

HasBanmue
paszjiena OcHoBHoOe copep:xaHue OcHoBHbBIE BUABI AeATEJIbHOCTH
(TeMbI) 00y4aroumuxcs
Kypca (4uciio
JacoB)
HarypanbHbie Apudpmernueckue BbinoyHATh apudMeTrHyecKHe JEHCTBHA C
qucjia JNEUCTBUS C | MHOrO3HAa4YHBIMM HATYpPaJIbHBIMH YHCJIAMH,
(30 w) MHOTI'O3HAa4YHBIMHU HAXOAMTH 3HAYEHMS YHCIIOBBIX BBIPAKCHUN
HaTypaJlbHBIMHU co ckoOkamu M 0€3 CKOOOK; BBIYHCJIATH
qUCIIaAMU. Yucnosple | 3HAYEHUHA BBIDA)KCHUM, coaepKalux
BBIPAKEHMUS, MOPSIOK | CTENECHH. BHIMOIHATH NPUKHAKY U OUEHKY
JIEUCTBUH, 3HAYCHUN YUCIIOBBIX BBIpaXECHUM,
HUCIIONB30BaHUe CKOOOK. | MPUMEHATh NPHEMBI MPOBEPKHU pe3yJIbTaTa.
OkpyriieHue Hcnoab3oBarh npu BbIYH CJICHHUAX
HaTypaJbHbIX YUCEII. HNEPEMECTUTCIIBHOC u COUCTATCIIbHOC
CBOMCTBA  CJIOKE€HUA U YMHOXEHUS,

Jlenuresii W KpaTHBIC
qucia;
oommit
HavMEHbIIIEE
KpaTHOE.

HAMOOJIBIITHUNA
NEUTEIb u
oO1iee

pacnpeneanTeIbHOE CBOWCTBO YMHOKEHUS
OTHOCHUTEJIBHO CIIOKECHMUS, CBOMCTBaA
apupMETHYECKUX ACUCTBUIA.

Hcca €a0BaTb 4YHCIIOBBIC 3aKOHOMCPHOCTH,
IPOBOJINUTH YHUCJIOBBIC OKCIICPUMCHTEI,
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Paznmoxkenme uywmciaa Ha

OpPOCTBIE  MHOMKHUTEIH.
JlemuMocTe CyMMBI H
OPOU3BEIICHUS.
JleneHue ¢ ocTaTKOM.
Pemenue TEKCTOBBIX
3az1a4

BBLIJIBUTATh M 000CHOBLIBATL TNIIOTE3bI.
DopMyJIUPOBATH ONIPeeIeHUs JCITUTEIIS U
KpaTHOTO, HAHOOJIBIIIETO OOIIETO JICITUTEIIS
W HauWMEHBIIIEro  oO0Imero KpaTHOTO,
OPOCTOTO u COCTaBHOI'O YHUCEII;
HUCTIONB30BAaTh ITHU TMOHSATHS TIPU PEIICHUU
3ajad4.

IIpuMeHsITH  AJTOPUTMBI  BBIYHCIICHUS
HauOOJIBIIETO oo1iero NEIIATENA u
HauMEHbIIIEro OOIIero KpaTHOTro JBYX
4HCEeJI, aJTOPUTM PA3JIOKEHUs YHCJIa Ha
MPOCThIE MHOXUTEIH.

HccaenoBarh ycioBus AeIUMOCTH Ha 4 U 6.
HUccaenoBathb, 00cy:xa1aThb, GopMyJIUPOBATH
U 000CHOBBLIBATH BBLIBOJ O YETHOCTH
CYMMBI, MPOU3BEACHUS: JIBYX YETHBIX YHCEI,
ABYX HEYETHBIX YHUCIIE, YETHOTO U
HEUETHOI'O YHCEJI.

HccaeaoBarb CBOMCTBA JICIUMOCTH
CYMMBI U TIPOU3BEICHUS YHUCEII.
IMpuBoAMTHL MPUMEPHI YUCEI C 3aJaHHBIMU
CBOWMCTBaMH, PAacmo3HaBaThb BepHbIe U
HeBEPHbIE€ VTBEPXKJICHUS O CBOHCTBax

55




yuced, onpoBeprathb HEBEPHBIE
YTBEPKACHUS C IIOMOILIBIO KOHTPIIPUMEPOB.
KoncrpyupoBars MmaTeMaTHueckne
NPeVI0KeHUs C TIOMOIBIO CBSI30K «H»,
«UIIN», «ECIH..., TO...».

PemiaTes TeKkCTOBBIE 3a/]a4l, BKIIOYAIOIIHUE
MOHATHUSL JEJIMMOCTH, apUPMETHUYSCKUM
cnocoOOM, HCHOJIB30BaTh Hepedop Bcex
BO3MOKHBIX BApHUAaHTOB.

MoaeaupoBarb XOJ pEUICHUs 3aJadu C
OMOILIBIO PUCYHKA, CXEMBbI, TAOJINIIbI.

IIpuBoaUTS, pa3oupars, OlIEHUBATDH
pa3uYHbBIe pELICHUs, 3allUCh PEIICHUMN
TEKCTOBBIX 3aJa4

Kpurudyeckun OumeHMBATHh  ITOJYYECHHBIN
pe3ynbTar, HaxXOOUTh OIINOKH,
OCYILECTBJISITH CAMOKOHTPOJb, IIPOBEPSA
OTBET HA COOTBETCTBHUE YCIIOBUIO

Harasanas
reoMeTpus.
IIpsimbie Ha
miockoctu (7

IlepnierquKyIsIpHBIE
IpsIMbIE.
ITapamnenbHbie
psiIMbIE.

Pacno3naBarh Ha deprekax, PHUCYHKax
Cllydau B3aMMHOI'O PAacCHOJIOKEHUsI JBYX
OPSIMBIX.

N300paxxar ¢ NOMOIBI YepPTEKHBIX
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Paccrosnue MEXTY
ABYMsI ~ TOYKaMu, OT
TOYKH JI0 IIPSIMOU, JUIMHA
NyTH Ha KBaJpaTHOM
CETKeE.

IIpumepsr nDpsiMBIX B
IPOCTPAHCTBE

HHCTPYMEHTOB  Ha HEJIUHOBAHHOU u
KJIETYaTOl Oymare JIBE MepEeCEKAFOIIHECs
nopsiMble, JIB€ NapajulejibHbIE TPsSMbIE,
CTPOUTH TIPSIMYIO, NEPHEHIUKYJISPHYIO
JTAHHOM.

IIpuBoauTHL NMpPUMeEPHI IAPATIICIBHOCTH H

MEePIEHAUKYJISIPHOCTH MPSAMBIX B
MIPOCTPaHCTBE.
PacniozHaBarthb B MHOTOYT'OJIbBHUKaX

NEPIICHAUKYJIAPHBIC 51 rapajiejbHbIe
ctopoHbl. M300paxkarb MHOTOYTOJIbHUKH
C mapauiCiIIbHbIMH,
IIEPIEHAUKYIISIPHBIMU CTOPOHAMH.

HaxoauTh paccTossHHUE MEXAYy OABYMs
TOYKaMH, OT TOYKH A0 NpsIMOU, UTUHY
NyTH Ha KBaJpaTHOM CETKE, B TOM YHUCJIE
HWCHOJIB3Ysl HU(POBBIE PECYPCHI
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Jpo6
u (32

)

OOBIKHOBEHHAsI  JPOOb,
OCHOBHOE CBOWMCTBO
npoou, COKpallleHHEe
npobeii. CpaBHeHHE U
YHOOPSIIOYHUBAHUE
IpoOeit.

JlecsaTuunbie apodu U
METpHYECKasi CHUCTeMa
Mep.

Apudpmernueckue
JEUCTBUSA c
OOBIKHOBEHHBIMU u

ACCATHUNYHBIMHA I[pO6$[MI/I .

OtHonienue. Jlenenue B
JTAaHHOM OTHOIIIEHUH.
Macira0, nponopuusi.

ITousarue OpOLICHTA.
Briuucienue mnporeHTa
oT BEJIMYUHBI Hu
BEJIMYUHBI 1o eé
OPOIICHTY.

CpaBHUBaTHh H YHNOPSIAOYMBATBH JIpoOH,
BbLIOMPATH CMIOCO0 CpPaBHEHUS JPOOEH.
IIpeacraBasaTh AecITUYHBIEC IPOOU B BUAE
OOBIKHOBEHHBIX JpO0ei U OOBIKHOBEHHBIC
B BUAE JCCATHYHBIX, HMCIOJb30BATH
IKBHMBAJIEHTHbIEe TpPeICTABJIEHUS JIPOOHBIX
4yuceJl OpU WX  CPaBHEHUH, IPH
BBIYUCIICHUSIX.

Hcnoab3oBaTh JAecsITUYHBIE ApoOU IIpU
NpeoOpa3oBaHUU BEJIMUMH B METPUUYECKOH
CHUCTEME MeEp.

BpinoyHATE apudMernyeckue AecTBUA C
OOBIKHOBEHHBIMU M JECATUYHBIMHU JIPOOSIMHU.

Beryucasarb 3HAYECHUA BbIPA’KEHUH,
coaepKalmx OOBIKHOBEHHBIE U
JECSITUUHBIC apoou, BBITIOJTHSITh
npeoOpa3zoBaHUs pooei, BbIOUPATH
CII0Cco00, NPUMEHATH CBOIliCcTBAa
apupMEeTHICCKUX AEeUCTBUN TSt

panuoHaJIn3alun BBIUHMCIICHUM.
CocTaBiasTh OTHOIICHUS H apomnopnuu,
HAaXO0JAUThb OTHOIICHHUEC BCIIMYHUH, ICIIUTH
BCJIMYHMHY B JaHHOM OTHOIICHHH.
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Pemenue TEKCTOBBIX
3a1ad4, CoJZIep KaInux
APpOOH U TPOIICHTHI.

IIpakTnueckass padora

«OTtHO1IEHNE JJIAHBbI
OKPY>KHOCTH K e
JUaMETPy»

HaxoauTh 3KCNEePUMEHTAJIBHBIM IyTEM
OTHOLLIEHUE VIMHBI OKPY>XHOCTH K €€
AUaMETPy.

HNuTepnpernpoBarh MaciTad KakK
OTHOIIICHUE BEJIMYHUH, HAXOAUThL MacluTad
IUIaHa, KapTbl U BBIYUCIATH PACCTOSHUS,
HUCHOJIB3Ysl MacuITao.

OO0bSICHATD, 4yTO TaKoe OPOILICHT,
yIoTpeOIsiTh 000POTHI pedru CO CJIOBOM
«IpoOUEHT». BbIpaskaTb TIPOLCHTHI B

ApOoOsiX M IPpoOU B IMPOIIEHTAX, OTHOIIICHUE
JIByX BEJIMYMHB MPOLICHTAaX.

BpIuncasiTh NPOLIEHT OT YMCJIa U YUCIO 10
ero IpoueHty. OKpyrJasitb JIpoou U
OPOLIEHTHI, HaXOJIUTh OpUOIVIKEHUS
qurcel.

Pemrarp 3agaum Ha 4YacTH, HNPOLICHTHI,
OpOMOPIIUK, HA  HAXOXKIAEHUE  Japodu
(Opo1ieHTa) OT BEJIMYUHBI M BEJIUYHUHBI MO
e€ npodu (TporeHTy), Apodu (IIpolieHTa),
KOTOpPBIA COCTaBJSIET OJHA BEJIWYHMHA OT
JPyTrou. IIpuBoaurs, pa3oupars,
OLICHUBATH pa3JINYHbIE PEIICHUs, 3allUCHU
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pEeLICHUM TEeKCTOBBIX 3a/ad4.

HU3Baexkars uHpoOpManu0 U3 TAOIUI U
JHarpamMM, UHTEPIIPETUPOBATH TaOIUYHBIC
JIaHHBIE, OIIPEAeJIsITh HauOojbllee U
HauMEHbIIIEE U3 NPEACTaBICHHBIX JaHHBIX
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Ilpooonoicenue

Ha3panmue
pa3aena OcHoBHoOe coaep:xaHue OcHoBHbBIe BUIBI AeATEJIbHOCTH
(TembI) o0yuarumuxcs
Kypca (4mucjio
JacoB)
Harasan OceBasi cuMMeTpus. PacnioznaBarhb Ha qyeprexax U
ast LenTpanbHas N300paKCHUSIX, HM300pakaTb OT pPYKH,
reoMeTpu CUMMETPHSL. CTPOMTH C T[OMOIIBIO HHCTPYMEHTOB
fl. TocTpoenue purypy (oTpe3ok, JIOMaHyI0, TPEYTrOJIbHHK,
Cummerp cummerpuy | PAMOYTOJILHUK, . OKPY>XHOCTB),
usi (6 1) HBIX BHTYD. CUMMETPUYHYIO JAaHHOW OTHOCHUTEJIBHO

IIpakTnueckas padbora
«OceBasi CUMMETPUS.

Cummerpus B
HPOCTPAHCTBE

OpsIMOM, TOYKH.

Haxoauts  npuMepsl  CUMMETPUM B
OKpykarwueM wmupe. Moaeanposarb U3
Oymaru J1Be (QuUrypbpl, CHMMETPUUYHBIE
OTHOCHUTEIBHO TIPSIMON; KOHCTPYMPOBATh
reoMeTpUYECKHE KOHpUTypaIuu,
HUCTIONB3YslI CBOWCTBO CHUMMETPHUH, B TOM
YHUCJIE C TOMOIIBIO [TU(PPOBBIX PECYPCOB.
HccaepoBarnb CBOMCTBA  M3Y4YEHHBIX
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(uryp, cBsI3ZaHHBIE C  CHUMMETpHUECH,
HUCTIONB3Ysl DKCOEPUMEHT, HabJroJieHue,
MOJEIUPOBaHHUE.

O60CHOBBIBATh, ONIPOBEPraTh C MOMOIIBIO
KOHTPIIPUMEPOB YTBEPKIECHUSI O CHMMETPUU

uryp

Boipaken
usc
OyKkBamMu
(6 )

IIpumenenue OyKB AJis
3anucu

MaTeMaTU4YECKUX
BBIPAXKECHUM 151
MPEeIIJIOKEHUH.
bykBeHHBIE BBIpa’KECHUSA
U YUCIJIOBBIE
IIOACTAaHOBKH.
bykBeHHBIE paBEeHCTBA,
HAXO0XKJICHUE

HUcnoab3oBarb OYKBBI JUII 0003HAYECHUS
4HCeJl, TPH 3alluCh MaTeMaTHYECKUX
YTBEPXKJICHUM, COCTaBISITh OYKBEHHBIC
BBIPAXKCHUSI TI0 YCJIOBUIO 3aa4H.
HccaenoBarb  HECJIOKHBIE  YHUCIIOBBIEC
3aKOHOMEPHOCTH, HCHOJIb30BaTh OYKBBI
JJIs1 UX 3aITUCH.

Bpruucasartb 4HCI0BOE 3HAUYCHUE
OYKBEHHOTO BBIPaKCHUS TIPU 3aJaHHBIX
3HAYEHUSIX OYKB.
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HEU3BECTHOT'O
KOMITOHEeHTa. DOPMYJIbI

3anuceiBatb (QopMmyJibl: HOEepUMETpa U
VIO  NOPSIMOYTOJBbHUKA,  KBaJpara;
JJIMHBI OKPY’>KHOCTH, IUIOIIAAU Kpyra;
BBINOJIHATh  BBIYHUCJIEHHUSI 10  3TUM
dhopmymnam.

CocraBiasith (POpPMYJibl, BBIPAXKAIOIINUE
3aBUCUMOCTHU MEXY BE€JIMYUHAMU:
CKOPOCTb, BpeMsl, pacCTOsiHWE; IICHA,
KOJIMYECTBO, CTOUMOCTb;
OPOU3BOJAUTENBHOCTb, BpeMms, 00BEM
pa®oOThI; BHIMOJHATH BBIYUCIICHUS IO 3TUM
popmynam.

Haxoaurtsh HEU3BECTHBIMM  KOMITOHEHT
apuPMeTHIEeCcKOro IeHCTBUS
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Harasagn
af
reoMeTpu

s,
Durypsl
HA
IJI0CKOCTH
(14 )

YeTbIpEXYTOJIbHUK,
HpHUMEPBI
4eTbIPEXYTOJIBHUKOB.
IIpsAMOyroibHUK,
KBaJpar: CBOMCTBA
CTOPOH, YIJIOB,
auaroHaljeu.

N3mepenue yrinos. Buabl
TPEYTOJIbHUKOB.

IlepumeTp
MHOTI'OYT'OJIbHUKA.
IInmomanes purypsr.

HN300pakaTb Ha  HEJIMHOBAHHOU WM

KJIET4aTOW Oymare ¢ HCHOJIb30BaHHUEM
4epTEKHBIX WHCTPYMCHTOB
YEeTBhIPEXYTOJILHUKHU C 3aJaHHBIMH
CBOICTBaMHU: c napajuieJIbHBIMH,
NEPIEHAUKYJISIPHBIMU, paBHBIMU
CTOpOHaAMHu, IIPsIMBIMH yIJlaMU U Jp.,
paBHOOEIPEHHBIN TPEYTOJIbHUK.
Ipepnaratb u  o0CyxkaaTh  CHOCOOBI,

aJITOPUTMBbI TOCTPOCHUSI.
HccnenoBarhb, HUCOOIB3Yys HSKCIIEPUMEHT,
HaOJI0JIeHHEe, MOJIEJIMPOBAaHUE, CBOMCTBA
OpsIMOYTOJIbHUKA, KBajlpaTa, pa30ouBaTh Ha

DopmMysIbl IEPUMETPA U | TpeyrobHUKH. O0ocHOBBIBATD,
IJIoIIa i ONPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB
HPAMOYTI'OJIBHHUKA. YTBEPKIACHUSA o MIPsIMOYTOJIBHUKE,
Ipubmmxénnoe KBaJpaTe, pPACHO3HABATL BEpPHLIE W
HU3MCPCHHUC  TUIOIIA/IA | HEeBEepHBIC YTBEPIKICHUS.
buryp. H3mepaTb M CTPOUTH C  MOMOIIBIO
IpakTtudeckas pabGora | TPAHCIOPTHpA yYIVIBl, B TOM 4YHCIC B
«Ilnomane Kpyra» MHOTOYTOJIbHUKE,  CPAaBHMBATh  YTIJIEL,
pacno3HaBaTh OCTpble, MpsIMbIE, TYIIbIE,
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pa3BEpPHYTHIE YTJIBL. Pacno3naBarh,

H300paxaThb OCTPOYTOJILHBIMH,
NPAMOYTOJIBHBIN, TYHOYI'OJIBHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHI
TPEyTrOJIbHUKH.

Bpruncasite nepuMeTp MHOI'OYT'OJIbHHUKA,
ILUIOIIAb MHOTOYTOJIbHUKA pa30ueHHueM Ha
OpSIMOYTOJIbHUKH, Ha paBHbIE (QUTYPHI,
UCTIONB30BaTh  METPUYECKUE  CIUHUIIBI
U3MEPEHUs JIJIMHBI U TLUIOIIA .
Hcnoab3oBath npudJm:kéHHOEe H3MepeHue
JUTMH U TUIomiaged Ha KieTdaTod Oymare,
NpUOIMKEHHOE H3MepeHne JUTAHBI
OKPY>XKHOCTH, IUIOIIAaAd Kpyra
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Ilpooonsicenue

Ha3zpanue
paszgena OcHOBHOE coJepKkaHue OcHoBHBIE BHABI AeITEILHOCTH
(TemMbl) o0yuyamuxcst
Kypca (4mciio
JacoB)
IHonoxurenbH Ilenbie uymcna. Moayns | IIpuBoauTh NpUMepbl UCIIOJIB30BaHUS B
ble 1 quciia, TIeOMETpHYECcKasl | peajJbHOM JKU3HM IIOJIOKUTEIbHBIX U
OTpHLATEbH UHTEpHpEeTaus MOJYJsl. | OTPULIATENbHBIX YHUCEIL.
ble YHCJIa YHuciaoBbI€ NPOMEXKYTKH. N3o00paxarsb eJibie 4quca,
(40 ) TTOMOKUTETbHEIC ;i | TOJIOXKHUTEIBHBIC U OTPHLATEIBHBIC
OTPHIATETbHBIE gnena, | 9HCTa TOYKAMHM Ha YHCIIOBOW IPSMOMH,
Cpasnenue MCIOJIB30BATh YHCIOBYIO MPAMYIO s
MOJIOKUTEITBHBIX 171 %9 aBHCHIA HUCCL.
HUMEHSTh npaBuJia CpaBHEHUSI
OTPHUATCIPHBIX O r?o SA104YUBaTh Enme 4HuCna; Eaxo I/ITI:
Apudpmernueckue yropsia 1 ’ a
y MOJTyJ1b YHCJIA.
JIeHCTBUS c
@opMyJIUPOBATH NPABUJIA BEIYUCICHUS C
TMOJIOKUTEIIBHBIMHU 171
MOJOKUTENbHBIMHU W OTpHUIIATEIbHBIMUA
OTpHULIATEIIbHBIMU
qUCIaMU, HaXO0/IUTh 3HAYEHU S
YUCJIaMHU. o
YHCJIOBBIX BBIPAXKCHHUM, COJIEpIKaIINX

Perrenmne TeKCTOBEIX 3a1a4d

JOeuCcTBUS C ITOJIO KU TCIIbHBIMUA n
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OTpULIATEJIbHBIMH YHUCIAMHU.
IIpuMeHATH CBOMCTBA CIOXEHUS U
YMHOEHHUS UISI TIPeoOpa3oBaHUsl CyMM
U OPOU3BEJICHUN

IIpencrasien

HeJIaHHbIX
(6 W)

IIpsamoyronpHass cucrema
KOOpAWHAT Ha MJIOCKOCTH.
Koopaunatel TOYkM Ha
IUTOCKOCTH, alOcimcca U
opauHarTa.

Cronbuatble U KpyroBbl€
JTMarpaMMBl.

OO0BSICHATH U WLJIKCTPUPOBATH NMOHSATHE
MPSIMOYTOJIbHOM CHUCTEMBI KOOpJAWHAT Ha

IJIOCKOCTH, UCIOJIB30BaTh
TEPMHUHOJOT'HIO; CTPOMUTH Ha
KOOPAWUHATHOW TIUJIOCKOCTA TOYKH H
¢urypsl mo 3agaHHBIM KOOpJAHHATaM,

HaAX0AUTb KOOPpAWHATHI TOYCK.

Yuratre  cTonO4aThle U KPYIOBBIE
IIpakTHueckas pabota

JuarpaMMbl; HHTEPIPETHPOBAThL JaHHEIE,
«llocTpoenue

CTPOMTH CTOJIOYATHIE JUATPAMMBI.
JTAATPaAMMD).
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Pemienue  TexkctoBbiX | McnmoJb30BaTh uHpopManmIo,
3aj1ad4, COJICpKAIIUX | NPEIACTABICHHYIO B Tabaunax, Ha
JaHHbIEC, auarpamMmax  JJisi  PEUI€HUsI TEKCTOBBIX
npeacTaBJICHHbIC B | 3aJa4 M 3a7a4 U3 peajybHOMU KU3HU
Tabaunax 17 Ha
auarpaMmax
Harasiin I1psMOYTOIBHBIH PacnoznaBarh, Ha 4Yeprexkax, PHUCYHKaX,
ast napajulenenunen, Ky6, | OMUCHIBATL MUPAMUIY, TPU3MY, [HUIUHJD,
reoMeTpu npusMa, nupamuaa, | KOHYC, IIap, HM300paxaTh HMX OT pPYyKH,
s. KOHYC, IWIHHApP, miap | MOACTHPOBATEL U3 Oymaru, mJlacTHUJIHMHA,
Durypni u cpepa. M300pakenue | MPOBOJIOKM M Jp. IIpuBOoaAUTHL NPUMeEPBHI

B nnpocTpanctse (9

1)

OPOCTPAaHCTBEHHBIX
uryp. IIpumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
LUWJIMHApPa U KOHYcA.

IIpakTnueckass pabora
«Cozmanue MoOIeJen
OPOCTPAHCTBEHHBIX

puryp».

ITousTue o0BéMa;

OOBEKTOB OKPYKAIOIIETO MHpa, MMEIOIINX
(popMBI Ha3BaHHBIX TEl.

Hcnoab30BaTh TEPMHHOJIOTHMIO: BEPILMHA,
pedpo, rpaHb, OCHOBAHUE, BBICOTA, PAAUYC U
aMeTp, pa3BEpPTKA.

H3yuars, HCIIOJIB3YS SKCIIEPUMEHT,
HaOII0IeHUEe, U3MEPEHUE, MOISIIUPOBAaHNE, B
TOM 4YHCJIE KOMIBIOTEPHOE, U ONHCHIBATH
CBOMCTBA HAa3BaHHBIX TE€J, BBbIABJIATH
CXO/JCTBA U PA3JIMUUA: MKy TUPAMHUION U
NPU3MOM; MEXAYy UWIMHAPOM, KOHYCOM M
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CIUHUIIBI  U3MEPCHUS
o0BéMa. O0BéM
OPSIMOYTOJIBHOTO
napasuieJIeIiIe/ia,
KyOa, bopmysl
o0BEMa

LIAPOM.
PacnoznaBarthb pa3BEPTKHU
napajuleJaenurneaa, KyOa, IIPU3MBI,
ApaMuIbl, KOHYcCa, LAIUHAPA;
KOHCTPYMPOBAaTh  JaHHbBIE Tejla U3
Pa3BEPTOK, co3maBaTb  HUX  MOJCIIH.
Co3naBarb MOJEJHM  IIPOCTPAHCTBEHHBIX

¢uryp (u3 Oymaru, MpoOBOJIOKH, MIJIACTHINHA
U 1p.)

H3mepsiTb Ha Moaeasix: JIUHBI pEOep
MHOT'OIPaHHUKOB, JUAMETP LIapa.
BeiBOAUTH dopmyay 00bEMa
PSAMOYTOJIBHOTI'O NapaJuleICUuNea.
Bbiuucasaste mo  (opmysiam: 00BEM

NpsIMOYTOJILHOTO TMapajuienenunena, Kyoa;
HUCII0JIb30BaTh € IUHULIBI U3MEPCHUS
00BEMa; BBIYHUCJISATH 00BEMEI Ten,
COCTAaBJICHHBIX U3 KyOOB, ITapaUICICITUIICOB;
peliaThb 3aJ1a4M C peaJbHbIMU JaHHBIMU

IloBTOpEHMeE,
000011EHHE,
cucreMaTu3anu
1

IToBTOpEHME OCHOBHBIX
TMOHSITUN
U METOJ0B KypcoB 5 1 6
KJIACCOB,

BoruuciasiTh 3Ha4€HUSI BbIPAXKCHUMH,
coAepKallluX HaTypaJibHbIC, LEJbIE,
MOJIOXKUTEIBbHBIE U OTpULIATEIIbHBIC
qyucia, OOBIKHOBEHHEBIE U JAECITUYHBIE
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0000I11IeHuE U APpOOH, BBEIMIOJIHATH ITPpEeOOpPa3OBaHUA

(20 v) CHCTEMaTH3aLMs YUCEI U BBIPAKEHUM.
. Bp1O0MpaTh C1I0C00 CpaBHEHHS YHCEIL,
SHaHHUH BBIYHCIICHUU,

NPUMEHATH CBOCTBA apu(PMEeTHUIECKUX
JICUCTBUMN IS .
allMOHAJIM3allM1 BBIUYMCIICHUIA.
elaTh 3aJa4u 13 peajJbHOM )KU3HU,
NPUMEHATH MaTeMaTH4YeCKUe 3HAHUS 11
pelIeHus 3aaa4d u3 Apyrux
OpPEIMETOB.
Pemate 3agaun %a3HI)IMI/I crocodamm,
CPaBHHUBATH, BLIOMPATH CHOCO0BI PEIICHUS
3aJ1a4uu.
OcyecTBJIATH CAMOKOHTPOJIb BBITTOTHSIEMBIX
JIeUCTBUI

M CaMOMPOBEPKY pPE3yJIbTaTa BBIYUCICHUN

IIpu paspaborke pabouel mporpamMmbl B TEMAaTHYECKOM IUJITAHUPOBAHUU HOJIKHBI OBIThH
YYT€Hbl BO3MO>XHOCTH HCHOJIb30BAaHUSI 3JEKTPOHHBIX (LIUPPOBHIX) o0Opa3zoBaTEIbHBIX
pECypcoB, SIBISIIOIIUXCS  y4eOHO-METOJAMYECKMMHU MaTepuajamMu  (MyJIbTUMEIUIHBIE
IporpaMMbl, DJIEKTPOHHbIE YYEOHMKHM UM 3aJa4HUKH, DJIEKTPOHHbIE OHOJIMOTEKH,
BUPTYyaJibHbIE JJaOOPATOPHUH, UTPOBBIC MPOTrPaMMBbI, KOJJIEKLIUHU HIU(PPOBBIX 00pa30BaTEILHBIX
PECYPCOB), UCMOJIB3YEMBIMHU JJIsI OOYUYEHHUSI U BOCHUTAHUSI PA3JIMYHBIX TPYII MOJIb30BaTelEeH,
MPEeJICTAaBJICHHBIMU B JJIEKTPOHHOM (LIH(POBOM) BHJIE M PEATUIYIOUIUMH AUJIAKTUYECKHE
Bo3MoxxkHoctu UKT, coxepkaHHe KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00
obOpazoBaHUHU.
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PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«AJTEBPAy. 7 - 9 KJIACCHI

HEJIM U3YYEHUA YYEBHOI'O KYPCA

AnreOpa sBisIeTCsl OJHUM U3 OIOPHBIX KYypCOB
OCHOBHOM IIKOJIbI: OHa OOeCcreunuBaeT U3y4eHHUE APYrux
JUCUMIUINH, KaK  €CTeCTBEHHOHAy4YHOro, TaK |
TYMaHUTApPHOTO IHMKJIOB, €€ OCBOCHHUE HEOOXOIMUMO IS
MPOJIOJKEHUsI 0O0pa30BaHUsI U B MOBCEIHEBHOW >KU3HM.
Pa3zButue y oOydaromiyxcsi Hay4YHBIX MPEJACTABICHHUMN O
MIPOUCXOXKACHUU U CYLIHOCTH anrebpandyeckux
abcTtpakumii, cnoco0e OTpa)XeHusi MaTeMaTH4YeCKOU
HayKOU SIBJIGHUM M OPOLIECCOB B IIPUpPOAE U OOIIECTBE,
poJIM MAaTEeMaTHYECKOro MOJCIMPOBAaHUS B HAy4YHOM
MMO3HAaHUU U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHIO
HAy4YHOTO MHPOBO33PEHUSI W KA4YEeCTB MBIIUJICHHS,
HEOOXOJAMMBIX  JJIsI  aJanTalMd B  COBPEMEHHOM
mugpoBom odmiectBe. M3yueHune ajaredpbl eCTECTBEHHBIM
oOpa3oM obOecrneuyuBaeT pa3BUTHE YMEHUs HAOIIONATh,
CpaBHUBaTh, HaXOJAUTh 3aKOHOMEPHOCTH, TpeldyeT
KPUTHYHOCTH MBIIJICHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBAaTh CBOM JICUCTBUS H
BBIBOJBI, (opMynupoBaTh yTBepkaeHus. OcBoeHUE
Kypca ainreOpbl oOecrnedynBaeT pa3BUTHUE JIOTHYECKOI'O
MBIIIJICHUS 00y4Yaroumxcs: OHH HUCIOJB3YIOT
JICTyKTUBHBIC M MHIIYKTHBHBIC PAaCCY’KJICHUs, 0000IIeHNE
U KOHKpPETH3allMIo, aO0CTparupoBaHUE U aHAJOTHUIO.
OOyueHue anreOpe MpeanojiaraeT 3HAYUTEeIbHBIN 00bEM
CaMOCTOSITENbHOMN JIEeSITEJIBHOCTH oOyJaroiuxcsi,
IIO3TOMY CaMOCTOSITEJIBHOE peuieHue 3a71a4
€CTECTBEHHBIM  OOpa3oM  sBIJISIETCS  peajnu3aluei
JISSITEJIFHOCTHOTO MPUHIINTA OOYYCHUSI.

B cTpykType mporpamMmsbl yu4eOHOTO Kypca «Aaredpa»
OCHOBHOH  IIIKOJBI ~OCHOBHOE MECTO  3aHUMAaroT
cozepKaTelIbHO-MEeTOANuYeCcKrue JuHuM: «Yucna wu
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BBIUMCIICHUAY; «AJIreOpanyecKue BBIPAKCHUS;
«YpaBHeHUs1 U HepaBeHCTBa»; «Dynkuun». Kaxnas us
ATUX COAEPKATEIHLHO-METOAUYECKUX JIMHUN pa3BUBACTCS
Ha OPOTSI)KEHUH TPEX JIET U3YUEHMUsI Kypca, ECTECTBEHHbBIM
00pa3oM IepervieTasicb U B3aUMOJICUCTBYSI C IPYTHUMHU €T0
TuHUSIMU. B xome wu3ydeHuss Kypca OOydaromumcs
OPUXOJAUTCS JIOTUYECKH paccyXJaTb, MCIIOJIb30BaTh
TEOPETUKO-MHOXECTBEHHBIN S3bIK. B CBsI3M € 3TUM
1eJIeCOOOpa3HO BKIIOYUTH B IIPOrpaMMy HEKOTOPBIC
OCHOBBI JIOTMKH, IIPOHU3BIBAIOILIME BCE OCHOBHBIC
pa3nenbl MaTEeMaTHUYECKOTO obOpa3zoBaHUs u
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYy4YarolUMHCSI OCHOB
YHUBEPCAJIBHOIO  MAaTEMaTUYECKOro  si3blka. Takum
o0pa3oM, MOXXHO yTBEpXKJaTh, YTO COAEP>KATEIHLHOU U
CTPYKTYPHOU OCOOCHHOCTBHIO Kypca
«Asnrebpa» SIBJISIETCSI €r0 MHTETPUPOBAHHBIN XapakKTep.
Coneprxanue TUHUHU «YHca U BBIUYMCICHUSD» CIIY>XXUT
OCHOBOM Ui JaJdbHEUIIEro U3y4YeHUsI MaTeMaTHKH,
CITOCOOCTBYET Pa3BUTHIO Y OOYYaIOIMIUXCS JIOTHUYECKOTO
MBIIUJIEHUs, (QOPMUPOBAHUIO YMEHHS IOJIB30BaThCS
aJIrOpuTMaMH, a TaK)XXE€ NPUOOPETEHUIO HPaKTHUUYECKUX
HaBBIKOB, HEOOXOJWMBIX JUII TNOBCEIHEBHOW KM3HHU.
Pa3zBuTHne noHATHS O YMCII€ B OCHOBHOM IIIKOJIE CBSI3aHO C
palMoOHAJIBHBIMH W UpPpPAlNHOHAJIBHBIMU  YHUCJIaMU,
¢opmupoBaHueM mTpeACTABICHHUN O ASHCTBUTEIBHOM
qycie. 3aBEpLICHHE OCBOEHUSI YMCIIOBOW JIMHUHU
OTHECEHO K CTapllieMy 3BEHY OOIIero oopa3zoBaHUsI.
Conepxanue JByX aireOpamdecKux JUHUK & —
«AnreOpandyeckue BBIPpAXKEHUS» U «YpaBHEHUS WU
HEepaBEHCTBa» CIIOCOOCTBYET (popmupoBanuo y
0o0y4Jaroumxcs MaTEMaTHYECKOT O armapara,
HEOOXOJIMMOTO [JIsI pelIeHus] 3aJad MaTeMaTHKH,
CMEXXHBIX HNPEIMETOB M NPaKTUKO-OPUEHTHUPOBAHHBIX
3aga4. B ocHOBHOI 1IKoje y4yeOHBI MaTepuan
rpynOoupyeTcsi BOKPYTI pallMOHAJIBHBIX BBIPAKEHUM.
Anrebpa AEeMOHCTPUPYET 3HAUEHHE MaTEMaTHUKU Kak
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sI3bIKa JUISL TIOCTPOCHUSI MaTeMaTHYECKUX MOJIeseH,
OIMCaHMusl MPOIIECCOB U SIBIEHHUUW peajbHOro mupa. B
3agauu OOydYeHHsI ajireOpe BXOJST TaK>Ke JaJibHeHUIIee
pa3BUTHE AJITOPUTMHUUYECKOIO MBIIJICHUS,
HEOOXOJUMOI'0, B YaCTHOCTH, JJIsI OCBOEHHUs Kypca
nH(GOPMATHUKU, U OBJIAJACHUE HABBIKAMHU JI€IYKTUBHBIX
paccyxnaeHuii. IlpeoOpa3oBaHue CHMBOJIBHBIX (opm
BHOCHUT CBOM crienu(pHUYECKH BKJIaJ B pa3BUTHE
BOOOpa)XeHHsI, CIIOCOOHOCTEH K MaTeMaTHYE€CKOMY
TBOPYECTBY.

Coaepxanue (YHKIHMOHAIBHO-TPA(UUIECKON JIMHUU
HalleJICHO Ha IMOJIy4Y€HHME IIKOJbHUKAMHM 3HaHUH O
(pyHKIMSIX KaK BayKHEHIIEel MaTeMaTUUYECKONW MOJEIH IS
ONHMCAHMS U MCCJIEJIOBAHUS PA3HOOOpa3HbIX MPOILECCOB U
SIBJIGHUH B Tipupoje u obuiectBe. M3yueHue 3TOro
MaTtepuaiga CHOCOOCTBYET pPa3BUTHIO y OOYyYarOIIUXCs
YMEHMsI HCHOJIb30BaTh pPAa3JIUYHbIE  BBIPA3UTEIIbHBIC
cpencTtBa  si3pIKa  MaTE€MaTHKA  —  CJIOBECHBIE,
CUMBOJIMUECKHE, TIpaduyeckde, BHOCUT BKJIaJd B
(opmMupoBaHre npencTaBI€HUN O pOJIU MAaTEeMaTHUKH B
pa3BUTHH [TUBWIN3AIIUN U KYJIHTYPBHI.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIUVTAHE

CoriracHo yuyeOHOMY TuIaHy B 7—9 Kj1accax u3ydaeTcs
y4ueOHbIll Kypc «Anredpa», KOTOPhIM BKJIIOYAECT
CleIyIolue OCHOBHBIE pa3lieibl cojiepkanust: «Hucna
W BBIYHUCICHUS», «AJIreOpandecKue BBIPAKCHUS,
«YpaBHEHHUSI U HEPABCHCTBAY», «DYyHKIIUN.

VY4eOHblIil MJIaH Ha U3y4YeHUe ajareOpnl B /—9 Kiaccax
OTBOJIHUTHE MeHee 3 y4eOHBIX YacOB B HEJICIIIO B TCUCHUE
KaXKJIOT'0 rojia 00y4eHHUsl, BCETO 3a TPU roja oOydYeHUs —
He meHee 306 yueOHBIX 4acoB.

COHEPXXAHHME YYEBHOI'O KYPCA (ITO TOJAM OBYYEHN )

7 KJacc
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Yucna u éviuucnenusn
PanyionanbeHele yucna

JlpoOGu OOBIKHOBEHHBIC W JICCATHYHBIC, IIEPEXOJ] OT
onHo#t ¢dopmbl 3anucu apobert k apyrou. Ilonsthe
panuoHaIbHOTO 4quclia, 3aIliCh, CpaBHEHUE,
YIIOpSIAOUYUBaAHUE palroHaIbHBIX 4qucell.
ApudmeTuueckue IeHCTBUS C pAlIHUOHAITBHBIMY YHUCIIAMHU.
Pemienne 3azau U3 peajibHOM MNPaKTUKW HA YacTU, Ha
npobu.

CrenieHb ¢ HaTypaJIbHBIM MOKa3aTeJIEeM: OMNpeJieJICHUE,
npeoOpa3oBaHUE BBIPAXXEHUU Ha OCHOBE OIIPEJICIICHUS,
3anuch O0oJbpmKUX yucel. [IpoleHTsl, 3aluch MPOIIEHTOB B
BUJIe ApoOUu U IApoOU B BHUAE MPOLICHTOB. Tpu OCHOBHBIC
3aJla4yd Ha MPOIEHTHI, PEIICHUE 3ajiad U3
pealbHOM IMPaKTHUKH.

IIpuMeHneHue MpU3HaAKOB AEJIMMOCTH, PAa3JI0KEHHUE Ha
MHO>XHUTENIU HAaTypaJIbHbIX YHUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM 4YHCJIE OpsAMast U
oOpaTHasi MPONOPIHUOHATILHOCTH.

Anzebpauueckue evipasrcenus

Ilepemennble, YHUCIOBOE 3HAYEHUE BBIPAKECHUS C
nepeMeHHou. JlonmycTumble 3HA4Y€HUsI I[E€PEMEHHBIX.
I[IpencraBneHre 3aBUCUMOCTU MEXKJYy BEIUYHHAMH B

Buae  ¢opmysbl.  Bperumciaenuss no  popmyiam.
ITpeo6pazoBanue OYKBEHHBIX BBIPA>KECHUM,
TOKJIECTBEHHO paBHBbIE BBIpaXKEHUS, npaBuiia

npeoOpa3oBaHUsI CYMM U IIPOU3BEIACHUI, ITpa-
BHUJIa PACKPBITHSI CKOOOK UM TIPUBEICHHUS MOJOOHBIX
clraraceMbIX.
CBoiCcTBa CTENEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.
OngHouwineHsl W MHOTrowiIeHBl. CTerneHb MHOTOYJIEHA.
CrnoxxeHue, BBIUUTAHUE, YMHOXXE€HHE MHOTOYJIEHOB.
DopMysIbl COKPALIEHHOTO YMHOXKEHHUSI: KBaJpaT CyMMBbI U
KBazpar pa3HocTu. Dopmyrna pa3HOCTH KBaJApaToOB.
Pa3moxkeHne MHOTOWICHOB HA MHOXKHTEIIH.
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Ypasnuenus

YpaBHeHue, KOPEHb YpaBHEHUs, IIpaBuJIa
peoopa3zoBaHUs YpPaBHEHUS, PaBHOCHIIBHOCTBD
YPaBHEHUM.

JInneliHOe ypaBHEHHE C OJHOU IMEPEMEHHOM, YHUCIIO
KOPHEU JIMHEHHOI'O YPaBHEHMs, PELICHUE JIMHEWHBIX
ypaBHeHuii. CocTaBiieHHME YpPaBHEHUM II0 YCJIOBHIO
3agaun. Pemienne TEKCTOBBIX 3aad €  IIOMOIIBIO
YPaBHEHUI.

JInHeliHOe ypaBHEHHE C ABYMs IIEPEMEHHBIMU H €rO
rpaduk. Cucrema ABYX JIMHEHHBIX YpaBHEHUH C JIByMs
nepeMeHHbIMU. Penienne cuctem ypaBHEHHMM cocoOom
noactaHoBku. IIpuMepsl pemieHusi TEKCTOBBIX 3ajad C
IIOMOILBIO CUCTEM yPaBHEHMM.

Koopaunate! u rpadukn. OyHKIUH

KoopaunHarta  TOdkM  Ha  HOPSMOM. Yuciaossle
NpoMeXyTKH. PaccrossHue w™Mexay JAByMsi TOUKaMH
KOOPJUHATHOU MPSIMOU.

IIpsimoyromnbsHast cucrema koopauHart, ocu OX u Oy.
Aolcnucca HopaAMHaTa TOUYKU Ha KOOPAUHATHOM
miockocTu. [Ipumepsl rpaduKoB,3a0aHHBIX POPMYJIaMU.
Yrenue rpaduKoB peasbHbIX 3aBUcUMOcTel. [ToHsiTue
dynkumnu. I'padpuk pyskumnu. Coiicra pyHkui. JInnein-
Hast QyHKI1Us, e€ rpaduk. ['padpuk pyHKIIUU Y = |X|.
I'paprueckoe penieHre TMHEHHBIX yPaBHEHUHN U CUCTEM
JIMHEHWHBIX YpaBHEHUH.

8 xiacc

Yucna u eéviuucieHus

KBanpartnuseiii kopenp u3 ywucia. l[loussitue o060
HppauoOHAJILHOM uYucie. JlecsaTuuanbie TPpUOITMIKEHUS
uppanuoHanbHBIX uHncel. CBolicTBa apuPMETHUSCKUX
KBaJIpaTHBIX  KOpPHEHW ©u  HX NpUMEHEHHE K
npeoOpa3zoBaHUIO YHCIIOBBIX BBIPpAXXECHUU u
BBIYHCIICHUAM. J|eMCTBUTCIbHBIC YHCA.

CreneHb C ILEIBIM IIOKa3zareleM H €€ CBOHCTBAa.
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CrannapTHas 3alucCh 4HCIIa.

Anzebpauueckue eviparcenus
KBanpatHbli TpEXWIIEH; PA3JIOKEHUE KBaApaTHOTO
TpEXUIICHA HA MHOXXHUTEJIN.

AnreOpanyeckast pOOk. OcHOBHOE CBOMCTBO
anreOpamyueckoit  npobu.  CiiokeHWe, BBIYHUTAHUE,
YMHOXXEHHE,  JeJICHHEe  aareOpamdecKux IpoOeH.

PanmonanbHbIe BBIpaXXEHUSI U UX IIPEOOpa3OBaHHE.

Ypasénenusa u nepasencmea

KBagparHoe ypaBHeHue, popMyiia KOpHEH KBaapaTHOTO
ypaBHeHusi. Teopema Bwuera. Penienne ypaBHEHUH,
CBOJAILIUXCS K JIMHEWHBIM U KBaJpaTHbIM. [Ipocreiimne
JAPOOHO-pallMOHATIBHBIC YPABHEHMUSI.

I'papmueckass wuHTEprHIpeTanysi ypaBHEHHH C JABYMS
NEPEMEHHBIMU U CUCTEM JIMHEHWHBIX YPaBHEHUU C ABYMS
nepeMeHHbIMU. [IpruMepsl pelieHust CUCTEM HEJIMHEWHBIX
YpaBHEHUH C ABYMsI I€EPEMEHHbBIMU.

Perienne TeKCTOBBIX 3a/1ad alreOpanvdecKuM CIIoCOOOM.

YucioBele HEpaBEHCTBA U UX cBoMcTBa. HepaBeHCTBO C
ONHON TIepeMeHHOUN. PaBHOCHUIBHOCTH HEPABEHCTB.
JInHelHble HEpaBEeHCTBA ¢ OJTHON nepeMeHHOoU. CucTeMbl
JINMHEWUHBIX HEPABEHCTB C OJITHOMW MEPEMEHHOM.

Dyukyuu

I[Monsitue  ¢pysxkouu. OO6IacTh  ONpEJICICHUS |
MHO>XECTBO 3HaueHuM ¢yHkuun. CroocoObl 3aJaHus
(pyHKIMH.

I'padpuk pynknuu. Urenue cBorcTB GyHKIUU MO €€
rpaduky. [Ipumepsl rpadpukoB (QPyHKIIHMI, OTpakarolInux
peaJjibHbIE ITPOLIECCHI.

DyHKIINNA, OMHUCHIBAIOIIME TMPIMYI0 H  OOpaTHYIO
MPOMOPLIMOHAIIBHbBIE

3aBUCUMOCTH, UX TpadUKH.
DOyHKIIHU Y = X2, y = X3ﬁ = X, Yy=lx.
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I'padpnueckoe  penieHne ypaBHEHHH UM CHCTEM
YPaBHEHHUM.

9 xitace

Yucna u eéviuucieHus
JleficTBUTEIbHBIC YKCIIA

PanmonanbHubie  4yucia, UppalMOHAJIbHbIE  YHCIIA,
KOHEYHbIE W  OECKOHEYHBbIC [JACCSATHYHBIC  JApOOH.
MHOXeCTBO JACHUCTBUTEIBHBIX YHCEII, ACUCTBUTCIBHBIC
qucia Kak OCCKOHEYHBIC JIeCSITUYHBIE apoOu. B3zammHo
ONHO3HA4YHOE COOTBETCTBHME  MEXAY  MHOXECTBOM
JAEUCTBUTEIBHBIX YHUCEI U KOOPJIUHATHON NPSIMOMU.

CpaBHEHHE JICHCTBUTEIIBHBIX YHCEl, apuPpMeTHISCKUE
JOEHUCTBUSIC NEHCTBUTEILHBIMU YHCIIAMM.

W3mepenusi, npuOIMKeHUs, OLEHKU
Pasmepsnl 00BEKTOB OKPYKarolero Mupa,
JUIMTENBHOCTH MPOLIECCOB B OKPYIKAIOILIEM MHUPE.
I[Ipubnu>x€HHOEe 3HAYEHHE BEJIMYHUHBI, TOYHOCTH
npubnmxenusi. OkpyrieHue uuceln. [Ipuknuaka u oneHka
Pe3yIbTAaTOB BBIYUCIICHUU.

Ypaeéuenus u nepasencmea
VY paBHEHNUS ¢ OTHOU IEPEMEHHON

JlunenHoe  ypaBHeHue. PenieHue — ypaBHEHUH,
CBOJSIIIINXCS K IMHEHHBIM.

KBagpatHoe ypaBHeHue. Pemienue ypaBHEHHUH,
CBOJISIINXCA K KBagpaTHbBIM. bUKBaJipaTHOE ypaBHEHHE.
IIpnmepsr pemeHnss ypaBHEHMM TpETbe M 4EeTBEPTOU
CTEIEHEH Pa3JI0)KEHUEM Ha MHOKHUTEIIH.

Pemenue JIPOOHO-paAIIMOHAIBHBIX

ypaBHeHUM. Pemienne TEKCTOBBIX 3ajad

arreOpandeCcKUM METOIOM.

Cucremsl ypaBHEHHUH
VYpaBHeHHE C JAByMsI NEPEMEHHBIMU M €ro rpadux.
Penienue cucrtem ABYX JIMHEWHBIX YPAaBHEHHUU C JIBYMs

77



epeMeHHbIMU. Pelenrue cucremM AByX ypaBHEHHM, OJHO
U3 KOTOPBIX JHMHEWHOE, a APYyroe — BTOPOM CTEIECHH.
I'paprueckass wuHTEpIIpeTavsi CHUCTEMBl YpaBHEHUH C
JABYMsI TIEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a1ad alreOpandecKuM CIiocoOoM.
HepasencrBa

YucnoBbele HEPABEHCTBA U UX CBOMCTBA.

Penienune nuHEMHBIX HEPABEHCTB C OJTHONM NEPEMEHHOM.
Pemienue cucrem JIMHEWHBIX HEPABEHCTB C OJHOM
nepemeHHou. KBazparHbsie HepaBeHCcTBa. [ padmuyeckas
UHTEpIpEeTals HEPABEHCTB U CHUCTEM HEPABEHCTB C
ABYMsI TIEPEMEHHBIMH.

Dyukyuu

Ksanparuunas ¢pynknwmsi, e€ rpadpuk u CBOHUCTBA.
I[TapaGosna, KoopaAUHATBHI BEPIINHBI I1apado0JIbl, OCh
CHUMMETPUHU 11apaOOJIbI.

I'padpuku pyHKIIHN:

y =kx, y = kx + b, y:%,y =x¥,y =X , y=|X| u ux cBOIic

Yucnosvle nociedosameibHOCHU

Onpenenenne u crnocoObl 3a/jaHUs YUCIIOBBIX N0CIIEJOBATENBHOCTEN
ITonsiTne 4YHCIIOBOM MNOCIENOBATENbHOCTH. 3aJaHUE

MOCJIEI0OBAaTEIbHOCTH  PEKYppEeHTHON  dopmysnonl U

bopmyioit N-ro uneHa.

ApudmeTnyeckas 1 TeoMeTpUUecKas IPOrpecchn
Apudmernueckass U TeOMETpUYECKas MPOTrPECCHUU.

dopmynbl n-ro YJICHA apudmeTudeckoi 1
T€OMETPUUYECKON IPOIrPECCUM, CYMMBI IIEPBBIX N YIICHOB.
HN3o0paxxenue 4JICHOB apupMeTHIeCcKOn u

T€OMETPUUYECKOH IIPOTPECCUM TOYKAMHU HA KOOPAUHATHOMU
IJIOCKOCTHU. JIMHENWHBII M SKCHOHEHUMAJIBHBIM POCT.
CI105KHBIE TPOLIEHTHI.
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TJTAHAPYEMBIE TTPEJIMETHBIE PE3YJIbTATI OCBOEHUS
MIPUMEPHOMPABOYEN ITPOI'PAMMBI KYPCA (I10 TOJIAM
OBYUEHMUST)

OcBoeHHe y4YeOHOro Kypca «Anredpa» Ha YpOBHE
OCHOBHOT'O 0O0IIIeTo 0Opa3oBaHUs JIOKHO OOECIICYHBaTH
JIOCTHMDKEHHE CIICIYIOIUX PEAMETHBIX 00pa30BaTEeIbHBIX
pe3yJIbTaTOB:

7 Kitacc

Yucna u eviuucnenusn

— BpmmoanHsTh, codeTass YCTHbIE M HHUCHbMEHHBIC
OpUEMBI, apudmMeTHyecKue nercTBus c
palMoOHaJILHBIMH YHUCIIAMH.

— HaxoauTh 3HA4YE€HUsI YHMCIOBBIX  BBIPAXKEHUU;
NPUMEHATH  pa3HOOOpa3Hble  CIIOCOOBI M MNPUEMBI
BBIYUCIICHUS 3HAYECHUU IPOOHBIX BBIPA’KEHUH,
coaep KallluX OOBIKHOBEHHBIE U JE€CITHYHBIE JIPOOH.

— Ilepexoauts OT OxHOW (OPMBI 3alUCH YHCENT K
npyroi  (mpeoOpa3oBbIBaTh  JIECSITUYHYIO  JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSITHYHYIO, B
YaCTHOCTHU B OECKOHEYHYIO JICCATUYHYIO JIPOOB).

— CpaBHuBaTh W YHNOPSAAOYMBATH pallMOHAIbHBIC
qucla.

—  OxpyriasaThs yucia.

—  BpBIDOJMHATH NPUKUIKY U OLICHKY pe3yJibTaTa
BBIYUCIICHUM, OLIEHKY 3HAUYCHUW YUCJIOBBIX BBIPAXXECHUU.
BpIONHATE IENUCTBUSI CO CTENEHSIMU C HATYpPaJIbHBIMU
IMOKa3aTeIISIMH.

— IlpumMmeHsaTr TpHU3HAKH JESJIUMOCTH, Pa3JIOKEHUE
Ha MHOXXUTEJINHATYPAJIbHBIX YUCEI.

—  Pemats NPAKTUKO-OPUEHTHPOBAHHBIE 3aJ1a9H,

CBsI3aHHBIE C OTHOIIIEHUEM BEJINYMH,
OPOMOPLIMOHAIIBHOCTHIO BEJINYMH, OPOLIEHTAMMU;
UHTEPIIPETUPOBATH PE3YJIbTAThl PEUICHUSA 3a/1a4 C YYETOM
OTrpaHUYECHUIM, CBsI3aHHBIX co CBOMCTBaMH

paccMaTpuBaeMbIX OOBEKTOB.
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Anzebpauueckue eviparicenus

— HWcnomnp30BaTh anredpanvdecKyr0 TEPMUHOJIOTHIO U
CUMBOJIMKY, NpHUMEHSITh €€ B TIIPOIECCe OCBOCHUS
y4eOHOTO MaTepHaia.

— HaxoauTe 3HaueHUs1 OyKBEHHBIX BBIPAXKCHUU IIPU
3aJaHHbIX 3HAYCHUAX ICPCMCHHDBIX.

— BrpmonssaTe npeoOpa3oBaHUs LEJIOTO BBIPAXKCHUS B
MHOTOWICH  NpPHUBEACHHEM  IIOJOOHBIX  CllaraeMbIX,
packpbITHEM CKOOOK.

— BBIIONHATE YMHOXXEHHE OJITHOYJICHAa HA MHOTOYJICH
n MHOI'O4JICHAa Ha MHOI'OYICH, IIPHUMCHATDH q)OpMyJ’II)I
KBaJgpaTra CyMMBbI U KBaJgpaTra pa3HOCTH.

— OcyniecTBisATh  pa3yioKEHHWE MHOTOWICHOB Ha
MHOYKHUTEJIM C IIOMOIIBIO BBIHECEHHUsI 32 CKOOKH OOIIero
MHOXUTCJIA, I'pyHnIiIMpoOBKH cjlara€mMablIx, IIPUMCHCHU A
dopmyIs1 cCOKpaIEHHOTrO0 YMHOXKEHUS.

— IlpumeHsATH TIpeoOpa3OBaHUs MHOTOWICHOB JUIS
pelIeHUsT pa3jIMYHbIX 3aJad W3 MaTEeMaTHUKH, CMEXHBIX
OpEeIMETOB, U3 pPeallbHON MPAaKTHUKH.

— Hcnonp30BaTh CBOWCTBA CTENECHEN C HATYpPAIbHBIMU
MOKa3aTeJSIMA JUTSI TPeoOpa3oBaHUs BBIPAXKCHUN.

Ypaeéuenus u nepasencmea

— Pemars JIMHEHHBIE YPaBHEHUS C OJHOM
IEPEMEHHOM, MPUMEHSA IpaBUia MEPEXoga OT UCXOIHOTO
YpPaBHEHHUsI K paBHOCHIIBHOMY emy. IIpoBepsTs, sBisercs
JIA 4YMCJIO KOPHEM YpPaBHEHUS.

— Ilpumenste rpaduyueckre MeToAbl IPU pPELICHUU
JIMHEHHBIX YPABHEHUIN U UX CUCTEM.

— IloxOupate mpuMepbl Tap YHUCEN, SIBIISIOIIUXCS
pEeLIEHUEM JIMHEWHOTO YPAaBHEHHUSI C ABYMsI IIEPEMEHHBIMHU.

— Crtpouth B KOOPJAMHATHOW IUIOCKOCTH TpaduK
JIMHEWHOT' O YPaBHEHMUS C JIByMsI IEPEMEHHBIMH; T10JIB3YSICh
rpagukom, IPUBOJIUTH IPUMEPHI PEILIEHUs] YPaBHEHMUS.

— Pemare cucremMbl OBYX JIMHEWHBIX YPaBHEHHUU C
JIByMsI IEPEMEHHBIMHU, B TOM YHCJIE rpa)UueCcKU.
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— CocTaBisTh U peniaTh JUHEHHOE ypaBHEHUE WU
CHUCTEMY JIMHEUHBIX YPABHECHUU 110 YCJIIOBHUIO 3a1a4H,
HHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3371a4M ITOJIYYECHHBIA pE3yJIbTaT.

Koopounamut u epagpuxu. @ynkyuu

— MH3oOpaxkath Ha KOOPAMHATHOW TIPSIMOM TOYKH,
COOTBETCTBYIOIIME  3aJaHHBIM  KOOpJAWHATaM, JIy4H,
OTPC3KHU, MHTCPBAJIbI; 3allMCbIBATh YHUCJIOBBIC ITPOMCIKYTKHN
Ha aJireOpanvecKoM sI3bIKE.

— OrMmeyarh B KOOPAWHATHON IUIOCKOCTH TOYKH IO
3aJlTaHHBIM KOOpAWHATaM; CTPOUTH TIpadUKHA JTUHEHHBIX
dyskuuii. Ctpouts rpaduk GyHKIUA Y = | X |.

— OmnwuceiBath ¢ TIOMOHIBIO (YHKUIUNA H3BECTHBIC
3aBUCUMOCTH MEXKJY BEJIUYMHAMH: CKOPOCTh, BpeMsl,
paccrosiHue; LICHA, KOJIMYECTBO, CTOUMOCTb;
MIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

— HaxoauTe 3HaueHue (QYyHKLIUM IO 3HAYEHHUIO €&
aprymMeHTa.

— ITlonumatse rpaduyeckuii crmocod NpeacTaBICHUS U
aHaiM3a WHPOpMAIIUU; HU3BJIEKATh U HHTEPHPETUPOBATH
uHpopMalio U3 rpa@UKoOB peajbHBIX IPOIECCOB U
3aBUCHUMOCTEMN.

8 kitacc
Yucna u evtuucienus

— MHcnonp3oBarh  HayaJlbHBIE  [OPEACTABICHUS O
MHOY>KECTBE JICUCTBUTENBHBIX YHCEN JUUIsI CpPaBHEHWMS,
OKPYTJICHHS U BBIUMCICHUN; N300pakaTh ICUCTBUTEIIbHBIC
4qyciia TOYKaMH Ha KOOPJIMHATHON MPSIMOM.

— IIpumensts HOHSITUE apupMeTUIeCcKOro
KBaJApaTHOTO KOpPHs; HaXOIWUTh KBaJparTHbIE KOpPHH,
HUCTIONB3YSI IPU HEOOXOIUMOCTH KaJIbKYJISTOP; BEINOIHSTH
npeoOpa3oBaHUsl BBIPAXKEHUN, COACPIKAIIUX KBaJapaTHBIC
KOPHH, UCIIOJIb3Yys CBOMCTBA KOPHEM.
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— Hcnons3oBarh 3anmcy OOJBIIMX M MaJIbIX YHCEN C
MOMOIIBIO JIECATUYHBIX JIpoOel u crerneHert uncna 10.

Anzebpauueckue eviparceHus

— IIpumensarts IIOHSITUE CTE€NEeHU  C LEIbIM
MOKa3aTeJIEM, BBINOJIHATH NPeoOpa3zoBaHUSI BBIPAKCHUH,
CoZIep KallliX CTEIICHU C LIEJbIM [IOKA3aTEIJIEM.

— BeIMOJHATE  TOXASCTBEHHBICE  HpeoOpa3oBaHUS
paroOHaIBHBIX BBIPAKCHUN HA OCHOBE IIPABWJI JICHCTBUH
HaJ MHOTOWICHAMH U alreOpandecKuMH IPOOSIMH.

— PackimaneiBath KBaJpaTHBIN TPEXUIICH Ha
MHOKHUTEIIN.

— IlpuMensTp 1ipeoOpa3oBaHUsI BBIPAKECHUM I
pelleHusl pa3JInYHbIX 3aad W3 MaTeMaTUKHU, CMEKHBIX
OpeaIMETOB, U3 PEATIbHON NPAKTUKMU.

YPaGHeHll}l U Hepaeencmea

— Pemats HHHCﬁHBIe, KBaJlpaTHBIC YPABHCHUSA U
PallMOHAJIBHBIC YPABHCHUA, CBOAAIIIUCCA K HUM,
CUCTCMbI IBYX ypaBHeHI/Iﬁ C ABYyMs IICPCMCHHBIMHA.

— IIpoBOauTH NPOCTEUILINE UCCIICTOBAHUS
YPAaBHEHUU U CUCTEM YPaBHEHHI, B TOM YHCJIE C
OPUMEHEHHEM I'paUUECKUX MPEACTABICHUMN
(ycTraHaBiIuBaTh, UMEET JIU YpaBHEHHUE UJIU CUCTEMa
YPABHEHUM PELICHUsI, €CJIH UMEET, TO CKOJIBKO, U
op.).

— IlepexoauTh OT CJIOBECHOU (HOPMYIIMPOBKHU 3a0a4U
K e€ anreOpanyeckod MOJIEJIM C MOMOIIBIO COCTABJICHUS
YPaBHEHHUsI WJIN CUCTEMBI YPAaBHEHHUI, UHTEPOPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3aJla4d I1OJYYEHHBINI
pe3yJbTar.

— IlpuMeHsATH CBOMCTBAa YMCIOBBIX HEPABEHCTB LIS
CpaBHEHHUS, OLIEHKH; pellaTh JUHEHHbIE HEPAaBEHCTBa C
OJTHOI MEepPEeMEeHHON M UX CHUCTEMBI; JaBaTh rpadUUECKyIO
WUIIOCTPAllMIO  MHOY>KECTBa  PELUICHUM  HEpaBEHCTBA,
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CHUCTEMbI HEPaBEHCTB.
Dyukyuu

— Tlomumate W WCOOJIB30BaTh (PYHKIHOHAIBHBIC

TOHSITUS " SI3BIK (TepMuHBI, CUMBOJIHYECKHE

o0o3HaueHus1); onpeacisTh 3HadyeHue (GyHKOUU 10

3HAYCHUIO apTryMEHTAa; ONPEEIIsiITh CBOUCTBA (DYHKIIUH IO

e€ rpaduky.

—  Ctpouts rpaduku 3JIeMEHTApHBIX (PYHKIIMA BUIa
k
== — 2 — 3 y— — .
y=57,y=X \y=x°y= \/E,y—\x|, OIIMCHIBATH
CBOMCTBA YHCIJIOBOUW (YyHKITHUHU IO €€ rpaduKy.
9 kmacc

Yucna u eéviuucieHus

— CpaBHI/IBaTI) n ynopsaaodyuMBaTb palMvOHAJIbHBIC H
HppalruOHAJIbHBIC HHCJIA.

— BpmmoasaTs apudmMeTHIecKue JNEHUCTBUS c
pauMoOHAaIbHBIMU  YMCJIAMH, codyerasgd  yCTHbIE U
NUCHbMEHHBIE NOPUEMBI, BBINOJHATH BBIYUCIEHUS C
UPPALMOHAJILHBIMU YUCIIAMMU.

—  Haxomutp 3HaYECHUS crereHemn c HEJIBLIMHA
MOKa3aTeJIIMU U KOPHEM; BBIYUCIISITh 3HAYEHUSI YUCITOBbIX
BbIPAKECHUU.

— OprrJ’IfITL JOEUCTBUTEIbHBIC qucJjia, BBIIIOJIHATH

OPUKHUIKY pe3yJibTaTa BBIYUCIEHUN, OLIEHKY 4YHCJIOBBIX
BBIPAKCHUU.

YPCIKHBH”}I U Hepaeencmea

— Pemarp JMHElWHBIE U KBaJpaTHbIC YypaBHEHUS,
YpaBHEHUs, CBOJSIIMECS K HHUM, NpOCTeHIIne JIpoOHO-
panvoHaIbHbIE YPABHEHUS.

— Pemare cucremMbl OBYX JIMHEWHBIX YPaBHEHHUU C
JBYMsl IIEPEMEHHBIMHM M CHUCTEMBbI JIByX YpPaBHCHHUM, B
KOTOPBIX OJHO YPAaBHEHHUE HE SIBJISIETCS] IMHECUHBIM.
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— Pemarp TekcToBbIE 3a/laun  aIreOGpanyvyecKuM
cnocoOOM C TIOMOIIBIO COCTaBJICHHUS YPaBHEHUS WIIHU
CHCTEMBbI JIByX YPAaBHEHHUU C IByMsI IEPEMEHHBIMHU.

— IIpoBoauTh nmpocTelnmue UCCiIeJO0BaHusl YPaBHEHUN
U CHCTEM YPaBHEHHH, B TOM YHCJIE€ C HIPUMEHEHHUEM
rpadguyeckux npeacTaBiiecHuil (yCTaHaBIMBAaTh, UMEECT JIU
YPaBHEHHUE WJIM CHCTEMa YPAaBHEHUM pPELICHUs, €CIIH
HMEET, TO CKOJIBKO, U IP.).

— Penrats JIUHEHHBIC HCpaBCHCTBA, KBaJpaTHBIC
HCpaBCHCTBA, I/1306pa}KaTI) PCHICHHUC HCPABCHCTB Ha
YHCJIIOBOM prIMOﬁ, 3aIIMChbiBaTh PCIICHHUEC C IIOMOIINBIO
CHUMBOJIOB.

— Pemartp cucteMbl TUHEHHBIX HEPABEHCTB, CUCTEMBbI
HEPABEHCTB, BKJIIOYAIOIIME KBAJPaTHOE HEPABEHCTBO;
n300pakaTh pEHICHUE CUCTEMbl HEPABEHCTB HA YHMCJIOBOU
OpsIMOH, 3alMChIBATh PEIICHUE C TIOMOIIBI0O CHUMBOJIOB.

— HWcnonp3oBaTh  HEpaBEHCTBAa  IMPHU  PELICHUU
pa3IuYHBIX 3a1ad.

Dyukyuu
— Pacno3naBath  (QYHKIIMM  W3YYCHHBIX  BHJIOB.
IToka3piBaTh CXEMaTHYECKH pacnoJioKeHue Ha
KOOPJAWHATHOMN MIIOCKOCTH TpadUKOB
dbyuknuii Buga: y = kx, y = kx + , Y = ax2 + bx +
b, y :g c

— 3 _
y=X,y=vx,Y
KO PUITMESHTOB; OMHUCHIBATh CBOMCTBA (DYHKITUM.

Crpouth M H300paXkaTb CXEeMaTHYECKH TIpaduku
KBaJApaTUYHBIX

Pc | B 3aBHCUMOCTH OT 3HaUYeHUU

— (QyHKIMI, ONUCHIBATH CBOMCTBAa KBaApaTHUYHBIX
(pynkumit no ux rpapuxam.

— Pacrmio3HaBath  KBaJApaTUYHYIO  (QYHKIHIO IO
popmyne, IPUBOJIUTH IPpUMEPBI KBaJIpaTUYHbIX
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byHKIIMI U3 peanbHOM XKU3HHU, PU3UKU, TECOMETPUH.

Apuc[memut:ecxa}l u ceomempuueckan npozpeccuu

— Pacnio3naBathb apuMEeTHYECKY IO u
T€OMETPUUYECKYI0O HPOrpPEeCcCCHUM IIPH pPa3HBIX CIIocodax
3aJ1aHusl.

— BbBINOAHATE BBIYMCIEHUS C HCIIOJIB30BAaHHUEM
bopmyn n-ro qJjIeHa apudmMeTHIeCKOn 17
r€OMETPUYECKON IIPOrpecCuM, CyMMBI II€PBbIX N
4JICHOB.

— MzoOpaxkathb YJICHBI OoCJIeN0BaTEJIbHOCTH
TOYKAMH Ha KOOPAMHATHOM IJIOCKOCTH.

— Pemarsk 3aga4u, CBsI3aHHBIC C YHUCJIOBBIMH
MOCJICAOBATEIIBHOCTSIMH, B TOM YHCJIC 3a/Ja4Uu U3
peabHOM XU3HHU (C UCIIOJIB30BAHUEM KaJIbKYJISITOPA,
U (GPOBBIX TEXHOJIOTHH).
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TEMATHUYECKOE IINTAHMPOBAHUE VYYEBHOI'O KYPCA (IIO 'OAAM OBYYEHUA)

7 xnacc (ae menee 102 u)

HasBanue pas3aejia

OcHOBHbBIE BUABI J1€ATCIBHOCTH

(TembI) (UuCI0 OcHOBHOE coJepKkaHue
o0yuarumuxcst
YacoB)

Yucaa u ITonsitue pannoHaJIbLHOTO CucreMaTu3upoBaTh U

BbIYUCJICHHS. 4qucJa. Apudmernueckue odoramarb 3HAHUS 00

PanuonajabHbIe JAEUCTBUS C pAallMOHAJIbHBIMH OOBIKHOBEHHBIX U IECITUYHBIX

qucaa YHCJIaMH. JIPOOSIX.

(25 4 CpaBHeHue, CpaBHuUBaThL U YNOPSAA0YMBATH
yOopsiIOUMBaHUE aApodu, mnpeoOpa3oBbIBasg  IIpHU
paoHaILHBIX YHCEII. HEOO0XO0JUMOCTH JIECATUYHBIC
Crenenb ¢ HaTypaJbHBIM Japobu B OOBIKHOBEHHBIE,

ImokKa3zaTeJieM.
Pemmrenme OCHOBHBIX 3aja4

Ha JApoOH, TIPOLICHTHI U3
peanbHOM NPaKTHUKH.
IIpnsnaku JEJIIUMOCTH,

Pa3JIOKCHUA HA MHOKXHUTCIIU
HaTypaJlbHBIX YUCCII.

PeanbHbIE 3aBUCUMOCTH.

OOBIKHOBEHHBIE B JI€CSITUUHBIE, B
YaCTHOCTH B  OECKOHEUYHYIO
JECSITUIHYIO TPOOh.

IIpumMeHsTH pa3HooOpa3Hbie
Croco0bl 1 MPUEMBbI BHIYHCJICHUSA
3HAYEeHHI JAPOOHBIX BBIPAKEHUI,
colepKalux OOBIKHOBEHHBIE H
JIeCATUYHBIE ApoOu: 3aMEeHsITh
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Ipsimast u oOpaTHas
MIPOIIOPIIHOHAIIBHOCTHA

npu HEOOXOJUMOCTH
JIECSITUYHYIO poOb
OOBIKHOBEHHOM u
OOBIKHOBECHHYIO JICCSITUYHOM,
MPUBOJUTE BBIPAXXEHUEK (Popme,
Haubolee ynoOHoOM JUIST
BBIUYMCIICHUH, IIPeoOpPa30BHIBATH
ApoOHBbIe BBIPA’KEHUS Ha
YMHOXCHHE u JIeJICHUE
JICCSITUYHBIX npobeit K
JICUCTBHSIM C LIEJIBIMH YHUCIIAMH.
IpuBoauTh YK CJIOBbIE U
OyKBeHHbIe NPHUMepPbI CTENEHU C
HaTypaJIbHbIM MoKa3aTeJieM,
OOBsICHSISI 3HAUEHHUsS] OCHOBAHMUSA
CTENEHU U MOKa3aTeys CTENCHH,
HaXOJHWTh 3HAUCHUS CTEIeHeH
puga a" (@ —  mroboe
pamyuoHaJIbHOE dYHCIO0, N —
HaTypaJIbHOE YHCJIO).

IHoHMMAaThL CMBICII 3alTUCH
OOJIBIIIUX YHUCEIT C TIOMOIIBIO
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JIECATUYHBIX IpOOEH U cTeneHen
yyciaa 10, npuMeHsITh UX B
peajbHBIX CUTyaLUsIX.

IIpumMeHATHL [IpU3HAKU
JEIMMOCTH,  DPa3jIOKCHHUSA  HaA
MHOYUTEIH HaTypaJIbHbIX
qrcel.

Pemrare 3amaum Ha  yacTy,
MIPOLIEHTBHI, IIPOIIOPLINH, Ha

HaxoKJIeHHue aApoou (MpoIeHTa) OT
BEJIUYUHBI M BEJIUYMHBI IO €&
apobu (oporueHTy), pobu
(mporeHTa), KOTOPBIA COCTaBIISIET
OJlHA  BEJIMYMHA  OT  JIPyroM.
IIpuBoauTs, pa3ouparthb,
OlLIEHUBATb PA3JIUYHbIEC PEIICHUS,
3allUCU  PEHIEHUM  TEKCTOBBIX
3a7ad4.

Pacno3naBarthb /| O0OBLSICHATD,
OIMPAsICh Ha OINPEIEICHUs], MPSIMO
OpOTIOpPIUOHATIBHBIE W 00paTHO
OPOTIOPLUOHATIbHBIE 3aBUCUMOCTH
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MEX/Iy BEJIMYMHAMH;, NPHUBOJUTH
NpuMepbl ATUX 3aBUCHUMOCTEH U3
peadpHOTO MHpa, U3 JAPYTHUX
y4eOHBIX MTPEAMETOB.

Pemrath nmpakTHUKO-
OpPHMEHTHUPOBAHHBIC 33/1a41 HA
JpoOuU, MPOLIEHTHI, IPSIMYIO U
00paTHYIO NPOIOPIHUOHATILHOCTH,
PONOPIHAHU

AJiredpanyeckue
BbIPaKEeHUs

(27 )

BykBeHHbIE BBIpAYKEHUSI.
Ilepemennsbie.

JlonycTtumsbie 3HA4YECHMUs
nepeMeHHbIX. POpPMYyJIbL.
IIpeo6pa3zoBanue
OyYKBEHHBIX BBIpAYKEHUM,
packpsiThe CKOOOK u
NPUBEJICHUE IMOTOOHBIX
claraeMslx.

CBolicTBa CTEECHU C
HATypaJdbHBIM ITOKAa3aTCJICM.

Muorounensl. Ci1okeHue,

OBJanersb anreOpanvyecKoi
TEPMUHOJIOTUEN U CHUMBOJIMKOH,
NPpUMEeHATL €€ B Ipolecce
OCBOEHHUS yUYeOHOI0o MaTepuasa.

Haxoaurthb 3HA4YECHUs
OYKBEHHBIX BBIPpAXXEHUH HpU
3aJJaHHbIX 3HA4Y€HUsIX OYKB;
BBITIOJIHATH  BBIUHCJIEHUSI IO
dopmyiiam.

BbinosHATHL  peoOpa3oBaHUs
LI€JIOTO BBIPAYKEHUSI B MHOTOYJIEH
pUBEIECHUEM MO I00HBIX
cJlaraeMsblXx, PacKpbITHEM
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BbIYUTAHUC, YMHOKCHHC
MHOIO4JI€HOB. DOpPMYJIbI
COKPAIIEHHOI'O YMHO>XXECHUS.
Pa3noxeHne MHOrousieHOB Ha
MHOXHUTCJIIN

CKOOOK.

BbINOIHATH YMHOXCHUE
OJHOWICHA Ha MHOIOWICH H
MHOTOYJICHa Ha  MHOTIOYJICH,
NpUMEHSTH (POopMyJIbI KBagpaTa
CYMMBI M KBaJpaTa pa3HOCTH.

OcyuiecTBJIATH pasyioKeHHe
MHOTOYWICHOB Ha  MHOXHTEIIHU
nyTEM BBIHECEHHUsI 3a CKOOKH

o0miero MHOKHUTEJIS,
npuMeHeHus1 GOPMYJIbI Pa3HOCTH
KBaJpaToB, bopmyn

COKPALIEHHOI'O YMHOXEHUSL.
IIpumensaTs  npeoOpa3zoBaHHE
MHOTI'OYJICHOB  JJIs1  pELICHUs

pa3INIHBIX 3a71a4 u3
MaTEeMaTHuKH, CMCIKHBIX
OpEAMETOB, u3 peanbHOMU
IIPaKTHUKHU.

3HAKOMHUTBLCHA C MCTOpHEH
pa3BUTHUSI MATEMATUKH

YpaBHeHUd U

YpaBHEHHeE, IpaBuja

Pemrath JMHEIHOE ypaBHEHHE C
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HEpPaBEeHCTBA
(20 )

npeoOpa3zoBaHUs

ypaBHEHUSI,
PaBHOCUIIBHOCTD
ypaBHEHUU.

JInHeliHOe  ypaBHEHHE C
OHOU IIEPEMEHHOM,
pelieHue JIMHENHBIX

ypaBHEeHUH. Pemenue 3aj1auc
MNOMOIIBIO YPAaBHEHUIA.

JInHeliHoe ypaBHEHHE C
JIBYMsI TIEPEMEHHBIMU U €T0
rpaguk. Cucrema AByX
JIMHEUHBIX YPAaBHEHUU C
JIByMsI TIEpEMEHHBIMU.
Pemenne cucrem ypaBHEHUN
CcrocoOOM IOJICTAaHOBKH U
CIIOCOOOM CJIOKEHHUS

OJTHOM IIEpEMEHHON, NMPHUMEeHSIs
npaBHJIa IIepexosa OT UCXOIHOIo
ypaBHEHUSI K PAaBHOCUJIBHOMY €MY

Oolee IIPOCTOTO BHU/IA.
IIpoBepsTh, SIBJISICTCSI hii7}
KOHKPETHOE€  YHCJIO  KOpPHEM
ypaBHEHHUSI.

ITopdupaTs npumMepsl n1ap
4HCeJl, SIBJIIOIINXCS PEIIEHUEM
JIMHEWHOI'O YpaBHEHUS C ABYMs
nepeMeHHbIMU. CTPOMTH B
KOOPAUHATHOMW MIIOCKOCTH
rpaguk JUHEHHOIO ypaBHEHUS C
JIByMsl TIEPEMEHHBIMU;
MOJIB3YSICh TpapUuKoM,
NPUBOJAUTH NPUMEPHI PELICHUS
YPaBHEHHUS.

HaxoauTh peleHue cucTembl
JIByX JIMHEWHBIX YpPaBHEHUU C
JIByMsl IEPpEMEHHBIMU.

CocTaBiasTh U pemiaTb ypaBHEHUE
WJIN CUCTEMY YPAaBHEHHUM O
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YCJIOBHUIO 3aJa4H,
UHTEpPOPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM
3aJlauM MOJYYCHHBIA pe3yJibTaT

Koopaunareiu
rpaduku.
yHKIuH (24 4)

Koopaunara  Toukum  Ha
MPSIMOM. YHucnoBbie
OpoMeKXyTKH. Paccrosinue
MEXJY JABYMsI TOYKaMH
KOOPJIMHATHOM IIPSIMOM.

IIpsasmoyronpHass  cucrema
KOOpAMHAT Ha IUIOCKOCTH.
IIpumepsl rpadgukos,
3aJaHHbBIX popmynamu.
YreHnune rpa¢gukoB
pe€aTbHBIX 3aBUCUMOCTEM.

INonsitne ¢ynkuuu. I'paduk

(byHKIIMH. CaoiicTBa
(hyHKIUIA. JInnelinas
dyHKLIUS. ITocTpoenne

rpaduka JUHEHHON (PYyHKIIUU.
I'padux dynkuum y = |x|

HN306paxkxaTh Ha KOOPAMHATHOM
OpsiIMOU TOYKHU,
COOTBETCTBYIOIIHE 3aJIaHHBIM
KOOpAWHaTaM, Jy4Hd, OTPE3KH,
WHTEpBaJIbl; 3allMChIBATh HX Ha
anreOpanvyecKkoM si3bIKe

Otrmeuarsb B KOOPAUHATHOM
MJIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpAWHATaM; CTPOUTH TpaduKu
HECIOXHBIX 3aBUCUMOCTEH,
3alaHHBIX (OpMyJIaMH, B TOM
4HucJie C TIOMOMIBIO ITH(PPOBBIX
nmabopaTopuil.
IIpumMeHATH,

NnpeumMyIilecTna,
HHTEPNPeTHPOBATH rpaduiueckuit
cnoco0 MpeACTaBJICHUS U aHaIn3a
pazHoobOpa3Hoi >KU3HEHHOU

U3y4aThb
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uHdopManuH.

OcBauBarh NOHATHE (DYHKIIHH,
OBJIaZeBaTh  (PYHKIIMOHAJILHOU
TEPMHHOJIOTUEH.

Pacno3znaBarb JIMHEUHYIO
dyskauo y = kx + b, onuceiBaTh
e€ cBolicTBa B 3aBUCHUMOCTH OT

3HaueHui kodGdunmeHTos K u b.
Crpouts rpagpuku  JUHEHHOM
pyuxumu, GyHKIun
= x|
CI0JIb30BATh nuudposbie
pecypchl i IIOCTPOCHUS

rpadyUKoB PYyHKIINNA U U3yUYEHUsI
ux CBOIICTB. ITpuBoauTH
IIPpUMEPBI JIMHEHHBIX
3aBUCUMOCTE B  pEaJbHBIX
nmponeccax U siBJICHUIX

IloBTOpEHUE M
00o00mmenue (6 1)

IloBTOpEeHue

OCHOBHBIX

MMOHATHU U METOJIOB Kypca 7
KJjacca, 00o0nieHue 3HaHUMI

Bri0upars, NPUMEHATH
OLICHMBATH CHOCOOBI CpPaBHEHMUS
4qucel, BBIUHCJIEHUH,
nmpeoOpa3oBaHUMN BBIPAKECHUM,

pELIECHNs] YpaBHEHUIM.
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OcyumecTBJIATH CAMOKOHTPOJIb
BBITIOJIHSIEMBIX OEeUCTBUI u
CaMOIIPOBEPKY pe3yabTara
BBIUMCJIICHUN, IpeoOpa3oBaHUN,
noctpoeHuii Pemiath 3agaum w3
peajbHOM JKU3HHU, HNPUMEHATH
MaTeMaTHYecKHe 3HaHUs I
peuieHust  3agad = U3 JApYTHUX
MpeIMETOB.

Pemratn TEeKCTOBbIE 3aJauu,
CPaBHUBATH, BHIOMPATH CHOCOOBI
pelIeHus 3a1auu
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8 kiacc (ne menee 102 u)

Ha3Banmue
pasaena OcHoBHOe coaep:kaHue OcHOBHBIE BH/bI 1eATEJIbHOCTH
(TemMbl) o0yuarouuxcst
Kypca (4mciio
JacoB)
Yucaa " KBanpaTtHblii KOpeHb DopmyIMpPOBATH orpeaejeHue
BbIYHCJICHHS. n3 yucia.lloastue 06 KBaJIpaTHOI'O KOpHS u3 4yca,
KBaagparHubie UppaLUOHAIIBHOM apu(PMeTHIEeCcCKOro KBaJIpaTHOTO KOPHSI.
KOPHH gucie. JlecaTuunbie IIpuMeHATH OoTIepaIuo U3BJICUCHUS
(15 w) OPUOTHIKESHUS KBAJIPATHOTO KOPHS U3 YHUCJA, HUCIMOJIb3YH
HUppaluOHAJIbHBIX pU HEOOXOAUMOCTH KAJIbKYJIATOP.
qUCEl. OueHuBarTb KBaJpaTHBbIE KOPHHU LEJIbIMUA
JleiicTBUTENBLHBIE qHCJIaMU U AECSITUYHBIMHU APOOSMU.
qucia. CpaBHEHUE CpaBHuBaTh " YHOpAA0YMBATH
NEeWCTBUTEIIbHBIX panroHaIbHBIE U WUPpPAllMOHAJILHBIE YHCIHA,
quCceJl. 3allMCaHHbIE C MOMOIIBID KBaJApaTHBIX
Apudmerunaeckuii KOpHEU.
KBaJIpaTHBIA KOPEHD. HMccirenoBaTh ypaBHEHHE X2 = @, HAXOJIUTH
ypaBHeHHe BHUIA X2 = TOYHBIC U l'IpI/I6J'II/I)KéHHBIC KOPHMU ITpHU a>
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a. CpoiicTBa
apu(PMETHICCKUX
KBaJpaTHBIX KOPHEMH.
IIpeob6pazoBanue
YUCJIOBBIX BBIPAXXESHUU,
coaep Kammux
KBaJpaTHbIC KOPHU

0.

HUccaenoBartrn CBONCTBA KBaJ[paTHBIX
KOpHEM, NPOBOAS YUCIOBBIE SKCIEPUMEHTHI
c HUCIIOJIb30BaHUEM KaJbKyJIsTOpa
(koMObrOTEpA).

Jloka3piBaTh cBoOilicTBa apupMETHYSCKUX
KBaJIpaTHBIX KOPHEHW;, NPUMEHSITh HUX IS
npeoOpa30BaHUs BHIPAKCHUM.

BbINOJIHATH PeoOpa3oBaHUs BHIPAXKCHUM,

coJZieprKaIux KBaJipaTHBIC KOpPHH.
Bripaxars [IE€PEMEHHBIE u3
reOMEeTpUYECKUX U (puzndeckux (Gpopmy.
BbI4yucJIATh 3HAYEHUS BBIPaKCHUM,
CoZIepIKAIINX KBaJIpaTHBIE KOpHU,
UCTIOJIBb3Ysl apu HEOOXOIUMOCTHU
KaJbKYJIATOP.

Hcnoan3oBarh B XOA€ pEIICHUs 3ajay
3JIEMEHTapHbIE NpeacTaBJICHUS,
CBsI3aHHEBIC C OPpUOTMKEHHBIMU

3HAYCHUSIMU BEJINYHH.
3HaKOMUTBCS € HCTOpPHel  pa3BUTHUA
MaTEeMaTUKH
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Ilpooonsicenue

Yucaa n

BBLIYMCJICHHUA.

CreneHs ¢

HeJIbIM

MmoKa3arejieM
)

CreneHp ¢ 1eJIbIM
OKa3aTeJIEM.
CranaapTHas 3armch
qucla.

Pa3zmepsr 0OBbEKTOB
OKPY>KaroIiero Mupa
(OT dneMeHTapHbIX
JacTHIl JI0
KOCMHYECKHUX
OOBEKTORB),
JUTATEJILHOCTD
MPOIECCOB B

OKpY KaroIieM MUupe.
CBolicTBa CTEIIEHU C
eIbIM MOKa3aTelIeM

@®opMyJIUpPOBATH ONpe/AesieHHe CTCIICHU C
LIEJIBIM IOKA3aTEJIEM.

IIpeacraBiasiTh 3aNUCh OOJIBIINX U MaJIbIX
4ucesl B cTaHAapTHOM Bujie. CpaBHUBATH
4HClia U BEJIWYUHBI, 3alIUCAHHBIEC C
ucriojibzoBanuemM crernienu 10.
Hcnoab3oBarh 3allMCh YMCEIl B CTaHIAPTHOM
BHUJIE JIJIsl BBIPAKEHUSI Pa3MepOB OOBEKTOB,
JITUTEIBHOCTU MPOIIECCOB B OKPY KAIOIIEM
MHUpE.

DopMyJMPOBaTh, 3aANIUCHLIBATH B
CHMBOJIMYECKOH (popMe U MILIIOCTPUPOBATH
npuMepaMHu CBOMCTBA CTETICHU

C LIEJIBIM MTOKAa3aTeJIEM.

IIpuMeHATH CBOMCTBA CTEICHU IS
npeoOpa3oBaHUs

BBIPAXKCHUM, COJIEPIKAIIUX CTETICHU C
LEeJIbIM IToKa3aTeneM. BbInoJaHATH JedcTBUA
C YHCJIaMU, 3alTUCAaHHBIMH B CTAHJAPTHOM
Buae (YMHOMXEHHE, JIeJICHUE, BO3BEJICHUE
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B CTEIICHB)

Aaredpanyeckn
€ BbIpasKeHHusl.
KBaaparubiii

TPEXYJIeH
(5 )

KBanparuslit
TpéxuneH. Paznoxxenue
KBaJApaTHOTO
TpEXUIEHaHA
MHOKHUTEIN

PacniosHaBaTh KBaJpaTHBINA TPEXYJICH,
YCTaHaBJIMBAaTh BO3MOYXHOCTB €r0

Pa3JI0KCHUAA HA MHOXKHUTCIIN.

PaCKJ'Ia)IbIBaTb HA MHOKHUTECJIN KBaI[paTHI)II/I
TpquHCHC HCOTpHULATCIIbHBIM
JUCKPHMMHWHAHTOM
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AJsredpanyec AureGpanueckasi qpo6p. | 3ANMUCHIBATH aIr¢OPaHYCCKHC BBIPAKCHHSL.
KHe JIONyCTAMBIC 3HAYCHHS Haxoautnb obGnacTb onpeJieIICHUST
o pallMOHAJIBHOTO BBIPAKEHUS. BBINOJIHATH
BBIPpAKEHMSI. NEPCMCHHBIX, BXOIAIIHNX | 4yyCJIOBBIE MOJCTAHOBKM W  BBIYMCJIATD
Aareodpauvec B anredbpaudyeckye | 3HAYEHHE OPOOH, B TOM YHUCJIE C ITOMOIIBIO
Kas 1podb BRIpakenus. OcHOBHOe | KAJIBKYyJITOpA. ®opMyJIHPOBATH OCHOBHOE
(15 1) N CBOMCTBO anredpanydecko  npobu u
CBOHCTBO NPUMMEHATL €ro s IIpeoOpa3oBaHUs
anreOpandyeckor apodu. | apoOei. BbInoJHATH JeficTBUS C
CoxkpaieHue apooeii. aareOpandyeckuMu  ApoOsimu. IIpumeHsTH
Croskenme. Boraprapme. | PSOOPA30BAHMS BBIDAKEHUH IS PEIICHUS
> > | 3amad. BpIpaxkaTh nmepemMeHHble U3 (OpPMYIT
YMHOXXCHHUE M JCJICHUE | ((DU3UYCCKUX, IT'COMCTPUUCCKHUX,
anreOpandecKux OMUCHIBAIONINX OBITOBBIE CUTYaIIHH)
JpoOei.
IIpeoOpa3zoBanue
BBIPA>KEHUM,
coJiepKalinx
anirebpanydeckue apoou
YpaBuenus KBazpaTtHoe ypaBHeHue. | PACIO3HABATHL KBAJPaTHIC YPABHCHMS. 5
H HenonmHoe  KBaapaTHOE 3anuceIiBaTh popmyry KOpHEHU
EepaBeHCTBa. ypaBHEHHE. dopmysa | KBaZpaTHOTO ypaBHEHUS, peliaThb
BaJpaTHbIe KOpHei kBajpaTHOro | KBaApPaTHbIe YPABHEHWS] — TIOJHBIE H
%’{)él];l;@ﬂl/lﬂ ypaBHEHHSL. Teopema | HEMONHbIC.
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Buera. IIpoBoauTh mnpocTeiiline HCCAETOBAHUNA
Pemenune YpaBHEHUMN, | KBaJApaTHBIX ypaBHECHUM.

CBOJISIIIIUXCS K | Pemnars ypaBHeHusi, cBoOJsAILIMECS K
KBaJpAaTHBIM. KBaJIpaTHBIM, c OMOILBIO
IIpocreiimme  apoOHO- | TpeoOpa3oBaHUN U 3aMEHOU NMEPEMEHHOM.
paloHaJIbHbIE Hab6aropate u  aHAJIM3HPOBATBH  CBSI3b
YpaBHEHUSI. MEXIy KOpHsIMHM U KodpduUIHEeHTamMU
Perienue TEKCTOBBIX | KBaJpPaTHOI'O YPaBHEHHS.

3ama4d C noMoupo | dopmyJaupoBaTrs TeopeMmy Bwuera, a
KBaJIpaTHBIX YPaBHCHHI Tak>ke OOpaTHYIO TEOPEMY, IPUMEHSTDH 3TU
TeOpeMbl JIs1 peuleHus 3anad. Pemarsb
TeKCTOBbLIE 3aja4u anrebpanyecKum
cnocoOboM: MNepexoauTh OT CJIOBECHOU
(opmynupoBKkH  ycJIOBHs  3aJadyd K

anrebpandeckom MOJENH Iy TEM
COCTaBJICHUS YpaBHEHUSI; pemars
COCTaBJIEHHOE YPaBHEHUE;

HHTEPIPETUPOBATH PE3YyJIbLTAT.
3HAKOMUTBCA € HMCTOPHEN  pa3BUTHSA

anreOpsl
YpasHenus JImaeitnoe ypaBHeHue ¢ | PacnodHaBaTh JIMHEHWHBIE YpPaBHEHUS C
W HEPABEHCTBA. | npymsi nNEepeMEHHBIMH, | JIByMs IEPEMEHHBIMH.
Cucremsl Crpourthb rpaduku JHUHEHHBIX YpaBHEHUH,
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B TOM 4YHUCIIC

aBHeHMIi ero rpaduk, OpUMEpPHI
3 ) N HCIO0JIb3Yys HH(ppPOBbIE pecypcehl.
pelieHusT ypaBHEHUH B
Pazauuarsb napa’suieJIbHbIe u
HEeJIbIX YHUCiax.
PellcHie CHCTEM TBYX repeceKarouecs psAMbIE 1O ux
- oY YpaBHECHHSM.
JIMHEHHBIX YpaBHEHUU C .
Pemrats cuctemMnl JABYX  JIMHEHHBIX
JBYMsI  HE€PEMEHHBIMHU. o
oMMeDLT crmoryy | YPABHEHMH  C©  JBYMs  NEpEMEHHBIMH
p p PCH MOACTAHOBKOM U CJIOXEHHUEM.
CHCTCM — ~ HCJIMHCHHDBIX | payyary, npocTeiiiyie cUCTEMbI, B KOTOPBIX
ypaBHCHUM € JABYMA | onpo  yp3  ypaBHeHW#t He  sBIseTCA
;epeMeHHI:IMI/I. IMHEHHEIM.
paguteckas IpuBoaUTH rpaduUecKyi0 HHTEPIPETAIMIO
HHTCpHpeTans perieHus ypaBHEHUS c JIBYMsI
ypaBHCHIS € ABYMS | pepemenHbIMM W CHUCTEM ypaBHEHHUH C
NEPEMEHHBIMU M CHCTEM | jpunig repeMeHHBIMHL
YpPaBHCHUH €  JBYMs | PemiaTh TEKCTOBBIE 331a4M alreOpandyecKuM
NEepEMEHHBIMU. cnocoboM
Pemenne TEKCTOBBIX
3a71a4 c IIOMOILIBIO
CHUCTEM YpPaBHEHUN
YpasHenus YHucnoBele HEpaBeHCTBa | DPOpPMYyJHMPOBATL  CBOMCTBA  YMCIIOBBIX
" U UXCBOICTBA. HEpPaBEHCTB, W/UIIOCTPUPOBATh HMX  Ha
HEpaBeHCTBa HepaBeHcTBO ¢ OnHOI | KOOPOMHATHON MpsIMOH, A0Ka3bIBAThH
ajnreOpanyecKu.
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Hepagencrs

nepeMeHHOU. JInHelnHbie

IIpumeHaATH cBOWCTBA HEPABCHCTB B XOJIC

a (12 v) HEPABEHCTBA C OJHOMN | perieHus 3a1ad.
NEPpEMCHHOU H X | PemraTh JIMHEWHBIC HEPABEHCTBA C OJHOU
pemeHue. Cucremsl | pepemenHoIf, n300pakaTh peuieHue
JINHEUHBIX HEPABCHCTB C | HepaBE€HCTBA HA YUCIIOBOM IIPSIMOM.
OJTHOU mepeMeHHOW n ux | Pemiars CUCTEMbl JIMHEHUHBIX HEPABEHCTB,
peleHue. M300pakaTh PEIIEHUE CUCTEMBlI HEPABEHCTB

Ha YUCJIOBOU IPSIMON

HN3obpakenue perieHus
JIMHEWHOI O HEPAaBEHCTBA
U UX CUCTEM Ha
YHCJIOBOU ONPSIMOU

DOYyHKUMH. ITonsiTne HUcnoab3oBaTth GyHKIIMOHATBHYIO

OcCHOBHBIE YHKIIUH. TEPMHHOJIOTHI0O H

NOHATHSA OmnacTthb CHMMBOJIMKY. .

(5 u) OIIpeAeJICHUA U Boruucasiib 3HayeHust QyHKIUN, 3aJlaHHBIX

MHOYKECTBQO 3HAUYECHUU
yHKIIIU. CiocoQpl
3dnaHusl (PyHKIIUUN.
I'padpux
YHKIIHH.
BolcTBa
YHKIIUU, UX
otToOpakeHue Ha

rpacguke

opMyJaMHu

npu HEOOXOIUMOCTH
KaJIBKYJISITOD); COCTABJATE
3HaYeHHuH GYHKIMH. .
CTpouTth N0 TOYKaM rpagukmn GyHKIIHIA.
OnuchIiBaTh CBOMCTBA (YHKIMH HAa OCHOBE
e€ rpauYecKOro nmpeacTaBJICHHUS.

HCIOJIB30BaTh)
TAOJIU LI

Hcnoab3oBaTh (byHKIIMOHAJIBHYIO
TEPMHUHOJIOIHIO H

CHMBOJINKY.

HccaenoBarnb MIPUMEPHI rpadukos,
OTPAXKAIOIINX  peaJbHbIE  MPOLECCHl U
siBjieHus. IIpMBOAUTHL NPUMeEpPbI IPOIIECCOB
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U SIBJICHUN C 3a/JlaHHbIMH CBOMCTBaMHU.
Hcnonb30BaTh KOMNBIOTEPHbIE NMPOrPpaMMbI
JUISL TIO-

cTpoeHusi  rpaduKoB
U3Yy4YEHUS] UX CBOWCTB

yHKIIMU ©

DOYHKIUMH. YUreHne U noCTpOEHUE HaxoauTts ¢ noMoibio rpaguka GyHKINU
YucjioBble rpa(bm(og 3HAYCHUC OJ1-

GyHKuMHI dysKUIMN. [IpuMepbl HOM M3 pacCMaTpPHUBAEMbIX BEJIUYHWH MO
(9 u) rpaduKQB 3HAYECHUIO JPY-TOH.

YHKIIHH, OTPa*KaroInux
€abHBIC TIPOIECCCHI.
YHKIIUH,

OIHCBHIBAOIIINE TIPSIMYIO

U 00OpaTHYIO

OpOTIOPHIOHATbHBIE

3aBUCHMOCTH, UX

rpaduku. 'moepOoia.

B HecnokHBIX cydasix BbIpasKaTh
¢dopmyJi0ii 3aBUCUMOCTb MEXIY
BCJIIMYMHAMM. o
OnuceiBaTh XapakTep U3MEHEHUS OJIHOU
BCJIMYUHBI B

3aBUCUMOCTU OT U3MEHEHHUS JAPYTou.
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Ilpooonsicenue

Ha3Banmue
pasjiena OcHOBHOe cofiep:kaHue OcHoBHbIe BUABI 1eATEJIbHOCTH
(TemMbl) o0yuaroumuxcst
Kypca (4mciio
4acoB) v _
_ v
I'padbuk ¢pyuknuu y = | PacnosHaBarhb BUJIbI U3y4aeMbIX
X2, ®yskmuu Yy = X%, y | ¢pyskumii. ITokaspiBaTh cXeMaTHYeCKH
3

= Xx°,

y = X, Yy = 1x 0
rpagpuueckoe  pemieHue
YpPaBHEHUH W  CHUCTEM
ypaBHEHUN

MOJIOKCHUE Ha KOOPAWHATHOW IIJIOCKOCTH
rpadpukoB QyHKIUi BuAa: Y = X2, y = X3,

= X, Yy=I|x|

¥Icnonb3OBaTb (pynxkuuonagbHo-rpadpuyecKkue
npeacTaBJIeHUs JUIsT  _peuleHus )51
HCCIICOJOBAHUS YPaBHCHHNU %1 CHUCTEM
YPaBHEHUM.

IIpumenaTs uU@PpoBLIE pecypchl Ul

oCcTpoeHusl rpa¢pukoB GyHKIUN
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IloBTOpPEH
He
00001IeHU
e(6 v)

IloBTOpEHHE OCHOBHBIX
HOHSTUM U  METOJIOB
KypcoB 7 W 8 KJaccos,
00o01IeHne 3HaHUMI

BoiOouparn, NPUMEHSATb, OIIEHMBATH
Ccnoco0bl CpaBHEHUS YHUCEJI, BBIYUCICHUM,
npeoOpa3oBaHUM  BBIPAXKEHUN, PpPELICHUS
YpaBHEHUM.

OcymecTBJIATH CAMOKOHTPOJIb
BBIIIOJIHAEMBIX JEUCTBUM M CaMOIIPOBEPKY
pe3ynbTara BBIYHCJIICHU,

npeoOpa3oBaHUM, MOCTPOCHUM.

Pemare 3amaum u3 peaybHOM JKU3HH,
NPpUMEHATh MaTEeMaTUYSCKUE 3HAHUS JUIA
pelIeHus 3a1a4d u3 Ipyrux n0peIMeTOB.
Pemiats TekcTOBBIC 3aJa4H, CPAaBHUBATH,
BbIOMPATH CIOCOOBI PEIICHUS 3a7a4Hu
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9 kiacc (e menee 102 )

%eCﬂTHqHLIe Jpobu.
3aMMHO OJHO3HAYHOE
COOTBETCTBHE MEXIY
MHOECTBO
JICUCTBUTEITBHBIX YHUCEIT
1 MHO>KECTBOM TOYEK

HaszBanue OcHoBHOE OcHoBHBIE BHABI AeSITEILHOCTH
pa3aeaa cojJep:KaHue 00y4aroumuxcs
(TeMBI) Kypca
(umncio
4acoB)
Yucya n PannonanbHbie uncna, | PasBuBarh nmpeacraBjieHMsl O YMCIax: OT
BbIYMCJICHHSI. HUppANOHAIIBHBIC MHOJKECTBA HATYPAIbHBIX YHUCEII 10
JlelicTBUTE/IbHbIE | YUCJIA, KOHEYHbBIE U MHO’KECTBA JI€UCTBUTEIbHBIX
yucaa OEeCKOHEYHbIE qUCell.
RECHTH‘IHBIG JpOOH. O3HAaKOMHMTBLCH C BO3MOXKHOCTBIO
(9 49 HOJXXCCTBO OPCACTABJICHUS JCUCTBUTCIBHOTO YHCIIa
ACHUCTBUTCIIbHBIX KaK O€CKOHEYHOU JICCSITUIYHOU JIpOoOH,
qgﬁg%’gm CIBHBIC NMPUMEHSTH JICCITUYHBIC TPUOITKESHUS
a - pPaLMOHAIBLHBIX U UPPALMOHAIBHBIX
gHcia Kak qHce
OECKOHEYHEIE -

M300paxkaTh 1€HCTBUTEIbHBIC YUCIIa
TOYKAMHU KOOPpAUHATHOW NPSAMOM.
3anucepIBaTh, CPABHUBATD H
MOPATOYUBATE JNCHCTBUTEJILHBIC YMCJIA.
BLINMOJIHATDL, COYETasd YCTHLIE U
NMHMCbMEHHBIE TIPUEMBI, apHUpMeTHYEeCKHe
AEHCTBHUS C PALMOHAILHBIMU YUCIIAMM;

gogﬁ%%HaTHOH HAXOJAUTH 3HAYEHHS CTENEHEN C IIEIBIMU
D ABNCHHIE MOKa3aTeIsIMM M KOPHEHN; BHIYUCISITD
& 3HAYEHHs YHCJOBBIX BBIPA)KEHUM.
;alelglgﬁg%gﬁ%}é?;eqncen, IoryunTh NpeacTaBJaeHne O 3HAYUMOCTH
J:[Ie):l‘/’ICTBHﬁ o JIEHCTBUTENBHBIX YMCEI B TPAKTUYECKOM
OHOTBITLCEHEIMH NEeATEILHOCTH YeJIOBEKA.
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qUCIIaMHu. _
Ipuonmxénnoe
3HAYCHUE BEIINYHUHBI,
TOYHOCTH
OPHUOJIH>KESHUSI.

OxpyrieHue Yucell.
IIpukuaka u olieHkKa
pe3yIbTaTOB
BBIYMCIICHU M

AHaJIM3MpPOBATH U J€/1aTh BBIBOJbI O
TOYHOCTH NPUOINKEHUS ICHCTBUTEIBHOIO
4Jycila Py PEIISHUH 3a/1a4.

OKpyriasiTe I€HCTBUTEIBHBIE YHCIHA,
BBINIOJIHATE IPUKHUAKY pe3yJibTaTa
BBIYMCIICHUH, OLEHKY 3HAYE€HUN YMCJIOBBIX
BBIPAYKEHU M.

3HAKOMUTBCS € UCTOPUEH pa3BUTHSA
MaTeMaTUuKU

YpaBHeHUus

U HepaBeHCTBA.
YpaBHeHUus

¢ O/IHOI
nepeMeHHOH
(14 q)

JIuneitHOe ypaBHEHUE.
Pemenne ypaBHeHU,
CBOJAILIIUXCA K
JIUHEWUHBIM.
KBagparHoe ypaBHeHuUe.
Pemenue ypaBHeHUH,
CBOISAIINAXCA K
KBaJIpaTHBIM.
bukBanpartHsie
YPaBHEHUS.
IIpumeps!l pemeHus
YpPaBHEHUM TPEThEU U
4eTBEPTON CTENEHEN
pa3iaoKeHueM Ha
MHO>KHTEIIN.

OcBanBaTh, 3alIOMHUHATHL W NPUMEHATH
rpapuueckue

MeTOAbI [IPU PELICHUH YPaBHECHUIM,
HCPaBCHCTB U UX CUCTCM.
Pacno3naBathb 1ienbie U JPOOHBIC
YpaBHEHUS.

Pemiats JiMHelHbIC U KBaJpaTHbIE
YPaBHeHUsl, YPAaBHECHHUSI, CBOSIIIIUECS K
HUM, IpocTeie JpoOHO-
panrOHAJIBHBIC YPaBHCHUA.
IIpensaraTs BO3MOXHBIE CITOCOOBI
PEeICHUSA TEKCTOBBIX

3aja4, 00CyX/1aTh UX M pelaThb
TEKCTOBBIE 3aJ1a4M Pa3HbIMU CIIOCOOAMU.
3HAKOMHUTBLCH ¢ UCTOPUEN pa3BUTHUA
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Pemienue apoOHO-
pannoHaIbHBIX
YPaBHECHUM.

Pemenne TekcTOBBIX
3a7a4 anreopandecKuM
METOJ0M

MaTE€MaTHUKU

YpaBHeHust

U _HepaBeHCTBA.
Cucremsl
YPaBHeHHUil

(14 )

JInneiitHOe ypaBHEHUE
C IAByMsl IIEPEMEHHBIMU
U ero rpadHuk.
Cucrema IByX .
JIMHEWHBIX YPaBHEHUN
C OByMs .
NEPEMEHHBIMU U €€
peluenue. Permenue
CHCTEM JIBYX
YpaBHEHUM, OJHO U3
KOTOpBIX JIMHENHOE, a
JApyroe — BTOPOU
CTEIICHU.
I'paduueckas
UHTEPIIpE
TalUsi CUCTEMBI
YpPaBHEHUH C JOBYMs

IICPECMCHHBIMHA

OcBauBarTh U NPHUMEHATH  IPUEMBI
pemieHus _ CUCTEMBI  JIByX  JIMHEHHBIX
YPaBHEHUH C JByMsl IIEPEMEHHBIMU U
CUCTEMBI [BYX YPaBHEHHUM, B KOTOPBIX
OJTHO ypaBHCHHE HE SIBJISICTCS TUHCHHBIM.
Hcnojab30BaTh
(pyHKIIMOHATIBEHO-

rpadU4YecKu OpeICTaBICHUs Ul pelleHus
U UCCJIeIOBAHUA YPAaBHCHUN U CUCTEM.
AHAJIM3MPOBATH TEKCTHI 3aJa4, pelaTh UX
anreOpandeckuM CIIOCOOOM: MepexoauTh OT

CIIOBECHOM gopMym/IpogKH yCIOBHUA
337244 K aJlre0OpandecKoil MOAEIH Iy TEM
COCTaBJICHUS CHUCTEMBI YpaBHEHHUMH;

pemaTtb CoCTaB
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Penrenne TeKCTOBBIX
3a7a4 anreopandecKuM
crrocooom

JICHHYIO CUCTEMY YpaBHECHUH;

MHTEPNPeTUPOBATH PE3yJIbTaT.
3HAKOMHUTBLCH € UCTOPHEN pa3BUTUSA
MaTeMaTUKU

YpaBHeHust YucnoBele HepaBeHCTBa | UMTaTh, 3aIUCHIBATH, IOHUMATD,

" M UX CBOMCTBA. HHTEPNPETHPOBATH HEPABCHCTBA;

HepaBeHCTBA JIuneliHbple HEpaBEHCTBAa | HCIIOJIIB30BAaTh CHMBOJIHKY U

: C OJHOI IIEPEMEHHOM W | TEPMMHOJIOIMIO. BBINOJIHATH

Hepagencrs UX pellIeHHE. npeo6pa3oBaHKs HEPABEHCTB, HCN0JIb30BATh

a (16 1) CucreMbl JIMHEWHBIX | IS IIPeoOpa30oBaHUsI CBOMCTBA YHUCIIOBBIX
HEPABEHCTB C  OJHOW | HEPaBEHCTB. Pacmo3HaBaTh JIMHEWHBIC U
IepeMEHHOMN u ux | KBaapaTHbIe HepaBeHcTBa. Pemarnb
pelIeHue. JIMHEHbIE HEePaABEHCTBA, CHUCTEMBI
KBanpartusblie JIMHEWHBIX HEPABEHCTB, CUCTEMBI
HepaBeHCTBa " Ux | HEPaABEHCTB, BKIIIOYAIOIIUX KBaJpaTHOE
pelieHue. HEPaBEHCTBO, U pPElIaTh UX; 00CYkKIATh
Fpa(i)nquKa;[ IIOJIYYCHHBIC PCIICHMUSI.
UHTEpHIpeTaLs HN3o06paxkaTh pernieHue HEPaBEHCTBA v
HEPAaBEHCTB M cHcTeM | CHCTEMBI  HEPABCHCTB  HA  YHMCJIOBOH
HEPaBeHCTB ¢ JByms | IPSMOM,  3alMCBIBATL  PCIICHHE  C
[IePEMEHHBIMH MOMOIIBIO CHMBOJIOB.

Pemathb KBaJIpaTHBIC HEepaBCHCTBA,
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HWCHOJIB3YsI TpauuecKue mpeacTaBICHUS.
OcBanBaTh M1 NPUMEHATH HEPABEHCTBA IIPHU
peUICHNN pa3JIM4YHbIX 3aJla4d, B TOM YMCJIE
MPAKTUKO-OPUEHTUPOBAHHBIX

DOyHKIUH
(16 1)

KBanparuunas
byHknws,
eérpaduk

u cBoiicTBa. [lapabomna,

KOOPAUHATHI BEPIITUHBI

nmapaboJIbl, OCh

CUMMETPHUU apadoIIbl.

CrernieHHbIe PYHKIIUU C

HATypaJIbHBIMH

mokKasarejsiMi 2 U 3, UuX

Pacno3HaBarh BUIBI U3y4YaeMbIX (DYyHKIMI;
WLJIIOCTPUPOBATH cxeMaTH4ecKH,
O00BSICHATH pACIIOJI0KEHUE Ha
KOOpPJAMHATHONW  IUJIOCKOCTH  TI'padUKOB
o k
dbyuknumit Buma:y = kx, y = kx + b, y =
X
— ay2 — ay3

y = ax4, y = ax®, X

Yy =Vx, Y = |x| B 3aBUCUMOCTH OT 3HAYE€HUU

KO3(p(UIIMEHTOB; ONMUCHIBATh UX CBOMCTBA.
Pacno3dHaBaThb KBaJpaTUYHYIO (DYHKIIHIO
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UKU U CBOMCTBA.

e

HUKHN
byHKIMI: y
= kx, K
y=kx +b, y=x-,y=
ax2
’ X
8 X,y =|x

y =ax’y=
I

'ﬁ

o ¢dopmysie. [IpuBoAUTH NPpUMEPBI
KBaJIpaTHYHBIX 3aBUCUMOCTEH U3 peaTbHOMU
)KU3HU, (PU3UKHU, TEOMETPHH.

BpisiBasAiTH U 0000maTe OCOOCHHOCTH
rpaduKa KBajpaTUIHON QyHKIMH Y = ax?
+ bx + c.

Ctpouth Hu u300paxkaTh CcXeMaTHYECKH
rpaduKu KBaJIpaTUYHBIX byHKIIHHA,
3agaHHBIX GOpMyJIaMu BUAA Y = ax?,y = ax?
+q,y =ax +p)y=ax?+ bx + c.
AHAJIU3UPOBATH U MIPUMEHSITH CBOHCTBA
W3YYCHHBIX (QYHKIIUU 1T X TTOCTPOCHHUS, B
TOM YHCJIC C TTOMOIIBIO MU(PPOBBIX PECYPCOB
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Ilpooonoicenue

YucoBble
mocJjaeaoBaTel
bpHOCTH (15 )

Ilonsitue YUCIIOBOU
NOCJICAOBATEJILHOCTH.
3ananue
MOCJICT0BATEIILHOCTH
PEKYPPEHTHOM
dbopmyrioii u popmytoit
N-ro 4jeHa.

OcBauBatb MW MNPHUMEHSATb WHJICKCHBIC
o0o3HaueHwus, CTPOMTH peyeBble
BbICKA3bIBAHUSA c HCII0JIb30BaHHUEM
TEPMHUHOJIOTUHM, CBSI3aHHOW C IIOHSITUEM
IOCJIEJOBATEIbHOCTH.

AHaau3upoBarb GopMyny N-To deHa
IOCJIEAOBATEIbHOCTU WJIM PEKYPPEHTHYIO

Apudpmernueckas u | dhopmyiy " BBIYUCJIATH YJICHBI
reoMeTpudecKas MOCJIEOBATCIIBHOCTECH, 3aJaHHBIX >STHUMH
nporpeccun. dopmynsr | bopMyramu.

Nn-ro yinena | YCTaHaABJIMBATh 3aKOHOMEPHOCTH B
apH(I)MeTquCKOﬁ U MNOCTPOCHUHN I10CJICA0BATCIIBHOCTH, [S{oA10%0
reoMeTpHYECKOM BBINTMCAHBI IEPBbIC HECKOJBKO €€ UJICHOB.
mporpeccuii, cymmel | PacnosnaBarb apu(PpMeTUIECKYIO u
MEPBBIX N YICHOB. TE€OMETPUUYECKYIO IPOTPECCUU MIPU PA3ZHBIX
N300pakeHne  YICHOB criocobax 3alaHusl.

apu(MeTHIECKOM n | Pemiate 3agadu  C  HCHOOJIb30BAaHUEM
reoMeTPHUYECKOit dopmyn n-ro wIeHa apI/I(pMeTunquKoﬁ Hu
[POrpeccHii TOYKaMH Ha | TCOMETPHYECKOW  MPOTpeccHid,  CyMMBI
KOODIHHATHOI MepPBBIX N WICHOB.
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ITIJIOCKOCTH.

JInaenHbBINT u

SKCIIOHEHLIUAJIbHBINA

pocT.
Ci105KHbI€ NIPOLICHTHI

N300pakaTh 4JICHBI I1OCIJICI0BATEIIbHOCTHU
TOYKaMH Ha KOOPAHUHATHOU TIJIOCKOCTH.

PaccmarpuBaTh mnpuMepbl MPOLECCOB U

sIBJICHM u3 peanbHOM >KU3HHU,
WUTIOCTPHUPYIOLIE U3MEHEHUE B
apudmeTnueckoi MIPOTPECCHUH, B
reOMETPUUYECKOU IPOrpeccuu; N300paxathb
COOTBETCTBYIOIIUE 3aBHUCUMOCTH
rpauyecKku.

Pemats 3a1aun, CBsI3aHHbBIE C YHCIJIOBBIMU
MOCJICIOBATEIBHOCTSIMM, B TOM 4HCIE
3a7a4u u3 peanbHOMI )KU3HU  C
HWCHOJIb30BAaHUEM LM(PPOBBIX TEXHOJOTUH
(PnexTpoHHBIX  TabnUl, TrpadUIECcKOro
KaJIbKYJIATOpa U T.IL.).

PemiaTh 3a71aun Ha CIOXKHBIC TIPOIICHTHI, B
TOM YHCJE 33JIaYl U3 PEATTbHOW MPaKTHKH
(c UcTIoIBb30BaHHUEM KaJIBKYJISATOPA).
3HAKOMHUTBCA € HUCTOpHMell  pa3BUTHUI
MaTeMaTUKU

IHoBTOpEHME,
0000IIEHME,

Yuca M BBIYHCJICHUA
(3anmcek, CpaBHEHHUE,

OnepupoBars NOHATUSIMM. MHOXECTBO,
IMOJIMHOKECTBO, orepanmum HaJ
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cHcTeMaTH3all
us1 3HAHWMIT!

(18 u)

AeUCTBUS c
NENCTBUTEIBLHBIMU
4HCJIaMHU, YHUCIIOBas
npsimMasi; HPOIICHTHI,
OTHONIEHMUS,
IPOTIOPIINH;
OKpYyTJICHHE,
OPUOIMIKCHUE, OICHKA;
pelieHue TEKCTOBBIX
3aj1a4
apudpMeTHISCKUM
criocodom)

MHO>XECTBaMH; HCIOJb30BATh
rpauuecKkoe NpeACTaBICHUE MHOXKECTB
JUISI ONHCAHUsl peaJIbHBIX IIPOIIECCOB H
SIBJICHUM, MIPU PEUICHUH 3a7ad U3 APYTHUX
y4eOHBIX MTPEIMETOB.

AKTyaJIM3UpOBaTH TEPMHHOJIOTHIO "
OCHOBHBIC  JeiiCTBHsl, CBfI3aHHbBIC C
YHCJIAMH. HATypaJdbHOE YHUCIIO, NPOCTOE U
COCTaBHOE YMCJIA, AEIUMOCTh HATypaJabHBIX
4YHCeJl, IPU3HAKHA JIEIUMOCTH, LIEJIO0€ YHUCIIO,
MOJYJIb UMCJia, OOBIKHOBEHHAS U JIECSITUYHAs
Jpo6u, CTaHapTHBIN BUJT 4qucia,
apu(pMeTHYeCcKnuil KBaJJpaTHbIH KOPEHb.

BbInoiHATE  AeHCTBUSA, CPAaBHUBATH M
YHOPSII0UUBATH YHCJIA, IPEACTABISATH YHCIIa
Ha KOOPAMHATHOW NPsIMOU, OKPYIJIATh
4uCia; BBINOJHATH NPUKHAKY M OUEHKY
pe3yabTaTra BBIYUCICHUU.
Pematn TEKCTOBBIE
apu(pMeTHUYECKUM crocoOomM.
NnpaKkTH4ecKue 3aJaa4u,
OPOLEHTHI, NOJH, 4YacCTH,

3aJa4uu
Pematnb

cozeprKamme
BBIPAXKAOIIUE
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3aBHUCHUMOCTH. CKOPOCTH — BpPEMIA —

paccTosiHue, IeHa — KOJIM4eCTBO —
CTOUMOCTbH, 0O0BEM padbOThl — BpeMsT —
OPOU3BOJIUTEIIBHOCTh TPY/Ia.

Pa3ouparsb peanbHbIe >KU3HEHHBIE
cutyanuu, ¢GopmMyJaupoBaTh UX Ha S3bIKE
MaTEeMaTHKH, HAXO0IUTh peuieHue,

OpUMEHsIsI  MaTeMaTH4YeCKHM  ammapar,
MHTEPNPEeTHPOBATH pE3yIabTaT

Anaredpanydeckue
BbIPaKeHUs
(mpeoGpazoBaHue
anreOpandecKux
BBIPA)KEHUM,
JIOTTYCTUMBIE 3HAYCHUSI )

OnepupoBaTh MNOHATHSIMU: CTEIEHb C
LEeJIBIM  TIOKa3zaTesieM, apupMeTUYSCKUI
KBaJApaTHBIN KOpEHBb, MHOT'OYJIEH,
anrebpaundeckasi 1poOb, TOXKIAECTBO.

BBINOJIHATH OCHOBHbIE JelcTBHA.
BBIIIOJIHATH pacu€rel 1O popmymnam,
npeoOpa3oBbIBATh 1eJble, IpoOHO-

PaluOHAJIBHBIC BBIPAKCHUSA W BbIPAKCHUS
C KOPHiAMH, PCATTHU30BbIBATH PA3JIOKCHUC
MHOI'O4JICHA HAa MHOXHTCIIN, B TOM YHUCJIIC C

HUCHOJIb30BAHUEM dbopmyn pa3HoCTH
KBaJIpaTOB M KBaJgpaTa CyMMBbI U pa3HOCTH;
HaXO0JINTh JIOMYCTHUMBIE 3HAYEHUsI

115




HNEepPEeMEHHBIX sl APOOHO-PALMOHAIBHBIX
BBIPAKCHUN, KOPHEMU.

MoaeaupoBarb ¢ 1OOMOIIBIO  (GOpMyHa
peaJibHbIE MPOLECCHI U SIBJICHUS

1 3neckr mpencTaBiIeHbBl 3JIEMEHTHI COASPKAHUS Kypca, u3ydaBiluecs B 5—8 kjiaccax u
TpeOyromue MNOBTOPEHUsI, 0000mieHuss u cucreMaruzanuu. OOpamarbcsi K 3TOMY
MaTepuaTy MOKHO B BHJEC aKIICHTA Ha 3aBEPIIAIOIIEM dTarle u3ydeHus Kypca 9 kiacca

WM PaCIIPEeaessiTh MO COOTBETCTBYIOIIMM TEMaTHUYECKHUM pasleiiaM, H3y4aceMbIM B
T€4YeHHE y4eOHOro rojaa.
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Ilpooonoicenue

dyuxkuuu (nocrpoeHue, | OnepupoBars NOHATHAMM. (QYHKIUSA,

CBOMCTBa W3y4YeHHBIX | rpaduk (yHKOuUHU, HYIH  QQYyHKIHH,

bysHKIMI; Tpaduyueckoe | MPOMEKYTKH 3HAKOIIOCTOSTHCTBA,

pellieHne ypaBHEHUH W | NPOMEXKYTKH BO3pacTaHHs, YyOBIBaHUSI,

UX CHCTEM) HauOOJIbIIIEE W HaWMCEHBIIee 3HAUYCHUS
bysKOHA.

AHaJM3upoBaTh, CPaAaBHMBATH, 00CYXKIATH
cBOHCTBa(PYHKIIUHI, CTPOUTH UX TpadUKH.

OnepupoBaTthb MOHATUIMMU: npsimMast
MPOINOPIIHOHAIBHOCTD, oOpaTHas
MPONOPITUOHAIILHOCTD, JIMHEHHAs
pyHkMS, KBaJpaTUYHas pynkums,
napaboua, rurepooa.

Hcnoab3oBarhb rpagpuxkun TS

ONpEZICJIEHUsI  CBOMCTB, MPOLIECCOB U
3aBUCUMOCTEN, JJIs1 pelIeHus 3ajad U3
APYTUX yYeOHBIX TMPEIMETOB MU pPealbHOU
)KU3HU;, MOJAEJHMPOBATHL C ITOMOIIBIO
rpauKOB peaibHbIC TIPOIIECCHI U SIBJICHUSI.
Bbipaxkars  ¢opmMyJamMHM  3aBHCHUMOCTH
MEXy BEJIMYUHAMHU




IIpu pazpaboTke paboyeil mporpaMMbl B TEMAaTHUYECKOM IUJIAHUPOBAHUHM JOJDKHBI OBITH
YYTE€HBI BO3MOKHOCTH MCIIOJIb30BaHUSI D3JIEKTPOHHBIX (LIM(PPOBBIX) 0Opa30BaTEIbHBIX
pecypcoB, SIBISIIOIIUXCS Y4eOHO-METOIUYSCKUMH MaTepHajiaMu (MYJIbTHUMEIHUHHBIC
OpoTrpaMMbl, DJJEKTPOHHBIE YUYEOHUKHM W 33JITaUHUKH, DJIICKTPOHHBIE OHUOJIMOTEKH,
BUPTYyaJIbHBIC smaboparopuw, UT'POBBIC MPOTrpaMMBl, KOJUICKITH U U (PPOBBIX
00pa30BaTEIIbHBIX PECYPCOB), HUCIIOJIb3YEMbIMHU JUISI OOYYCHUS U BOCIHUTAHHS Pa3JTAYHBIX
rpyIn  TOJIb30BaTeJIE, MPEACTABICHHBIMH B JJIEKTPOHHOM (1mppoBOM) BHIE U
peanusyronmmMu guaakTudeckue Bo3moxxkHoctu UKT,coneprkaHrne KOTOPBhIX COOTBETCTBYET
3aKOHOJATEIBCTBY 00 0Opa30OBaHHU.
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PABOYAA IPOI'PAMMA
YYEBHOI'O KYPCA «'EOMETPUS». 7 9 KJIIACCBI

HEJN U3YYEHNWA YYEBHOI'O KYPCA

«MaremaTuky y>ke 3aT€éM y4UThb Hal0, YTO OHa yM B
HNOPANOK MNPUBOAUT», — MHUCAJ BEIUMKHM PYCCKHUU
yueHbli Muxaun BacunbeBuu JlomoHocos. M1 B s3TOM
COCTOUT OJIHA U3 JIBYX Liejel 00yYeHUsIr€OMETpUN Kak
COCTAaBHOM 4YacTH MaTeéMaTHK{d B IIKOJIe. DTOW Leu
COOTBETCTBYET JAOKa3aTeJIbHasl JIMHUSI IIPENOJaBaHUs

reomerpun. Cruenys OpeACTaBICHHOU paboueit
nporpaMMe, HauduHas C CEIbMOIO Kjlacca Ha YpoKax
reoMeTpuu oOyJaronumiics YUYUTCS MIPOBOJUTH

JIOKa3aTeJbHbIE PACCYXXJICHUSI, CTPOUTH JIOTUUYECKUE
YMO3AKJIKOUYEHUs, IOKAa3bIBATh UCTUHHBIEC YTBEPXKIACHUS
U CTPOUTH KOHTPHPHUMEPHI K JOXXHBIM, IPOBOIMUTH
paccyXaeHus «OT IIPOTUBHOI'O», OTJINYAThCBONWCTBA OT
MPU3HAKOB, (OPMYJIMPOBATh OOpaTHBIE YTBEPKICHUS.
VY4eHuK, OBJIQJIEBIIMN HCKYCCTBOM paccCyXaaTh, OyaeT
NPUMEHSTb €T0 U B OKpy»Karouien xu3Hu. Kak nwmcan
reomerp u neparor Hrops denopoBuu Illlapsirun,
«JIIOJIbMH, IOHUMAIOIIIUMH, YTO TaKOE€ JI0Ka3aTeJIbCTBO,
TPYAHO M Jla)k€ HEBO3MO>XHO MaHUIyJIupoBaTb». U B
OTOM COCTOMT Ba)XHOE BOCIHTATEIBHOE 3HAYCHUE
U3y4YEeHUS reoOMETpUH, npucyliee UMEHHO
OTE€YECTBEHHON MaTeMaTH4YeCKOW IKkoJjie. Bmecrte ¢ Tem
aBTOpPbI MPOrpaMMbl MPEJOCTEPETAOT YUYUTEIST OT
U3JIUNTHETO popMam3mMa, OCOOCHHO B OTHOIIIEHUY Havdall
U OCHOBaHUM reomeTpun. @paHiy3dcknii maremaTuk JKan
JbeqoHHE NO 3TOMY HNOBOAY BBICKa3aicsa Tak: «Yro
KacaeTcsl JEeJIMKATHOMW IpoOJeMbl BBEAEHUSI «AKCHOM»,
TO MHE KaXKETCsl, YTO Ha MEPBBIX NOpax HY>XHO BOOOIIIE
n3beraTh MPOU3HOCUTH caMO 3TO ciioBO. C apyroi xe
CTOPOHBI, HE cJeayeT yIIyckaTb HH  OJHOM
BO3MO>XHOCTH JaBaTh  IIPHUMEPHI JIOTUYECKUX
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3aKJIFOYEHH M, KOTOPHBIE Ky1a B OOJIBIIEH Mepe, UeM Hujest
AKCHOM, SIBJISIFOTCSI HCTUHHBIMU U €IUHCTBEHHBIMU
JABUTATEISIMU MATEMATHYECKOTO MBIIIJICHUSD).

Bropoii nenpr0 HU3ydeHUsI TI'€OMETPUM  SIBIISAETCS
HUCIIOJIb30BAaHUE €€ KAaK MHCTPYMEHTA IIPHU PEIICHUU KaK
MaTe€éMaTHUYEeCKUX, TaK M I[PaKTHYECKUX  3ajad,
BCTPEUAIOMIUXCSA B peajibHOU KU3HU. OKOHYMBIINN
KypC T€OMETPHUHU HIKOJIBbHUK JIOJI’)KEH OBITh B COCTOSIHUU
onpeaenuTb T€OMETPUUYECKYIO (pUTYypy, ONUCATh CJIOBAMH
JAaHHBIK YepTEX WU PUCYHOK, HaAWTH IUIOMIAJb
3€MEJIBHOI0 y4acTKa, paCCUYUTaTh HEOOXOAUMYIO NJIUHY
ONTOBOJIOKOHHOI'O Kabenss Wiu TpeOyeMble pa3Mepbl
rapaxa JJii aBTOMOOWIISI. DTOMY COOTBETCTBYET
BTOpasi, BBbIYUCIMUTEIbHAsA JIMHUA B  HU3y4YEHUHU
reoMeTpuu B HIKOJIE. /laHHasl NOpakTh4decKasl JIMHUSA
SIBJIIETCSI HE MEHEE Ba)KHOU, dyeMm nepnas. Eme IlnaTon
npeanuckiBaj, 4Todbl «rpaxkaane [IpekpacHoro ropoja
HU B KOEM cCJilydae HE OCTaBJUJIA T'€OMETPHUIO, BEIb
HEMAJIOBAXXHO Jla)ke NnoOo4yHoe e€ IpUMEHEeHHe — B
BOCHHOM Je€JI€ 1a, BIIPOYEM, U BO BCEX HAyKax — JUISA
JIy4IlIETO WX YCBOEHHs: MBI B€Jb 3HAaeM, Kakas
OecKOHEeYHasl pa3HHUIla CYIIECTBYET MEXJy YeIOBEKOM
OPUYACTHBIM K T€OMETPUHU U HENPUUACTHBIMY. J[J1s1 3TOTO
YUYUTEIIO PEKOMEHAYyEeTCs moJ10upaTh 3a/1a4u
NPaKTUYECKOr0 XapakTepa Uil pacCMaTpUBAaEMbIX TEM,
YUUTh JIETEH  CTPOUTHh MaTe€MaTH4YE€CKHE  MOJECIH
peabHBIX JKM3HEHHBIX CUTYyall1H, OPOBOIUTH
BBIYHCJICEHUSI M OIICHUBATh aJA€KBAaTHOCTH IMOJIYYEHHOTO
pe3ynabTata. KpaiiHe BaXHO NOAYEPKUBATH CBS3H
reoMeTpUud C JAPYTUMH IIpeJIMETaMU, MOTHBUPOBATH
HUCIIOJb30BaTh OMNPEJICIICHUSI T€OMETPUUYECKUX (GUryp u
NOHATHUW, NEMOHCTPUPOBATH IPUMEHEHHE I1OJIYYEHHBIX
YMEHUN B PU3MKE U TEXHHUKE. DTHU CBSI3U Hamboliee sipKo
BUAHBI B Temax «Bektopbe», «TpUroHomMeTrpuyeckue
COOTHOLICHUs», «Meron koopauHat» u «Teopema
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IMudaropar.

B 3akmroueHne commiéMcsa Ha BEIUKOTO MaTeMaTHKa U
actponoma MHoranna Kemnmepa, 49to0bl emé pa3
IIOJYCPKHYTh MW MCTAIIPCIMECTHOC, MW BOCIIMTATCIIBHOC
3HadueHue reomerpuu: “Geometria una et aeterna est in
mente Dei refulgens: cuius consortium hominibus
tributum inter causas est, cur homo sit imago Dei’™.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CoriracHo yuyeOHOMY TuIaHy B 7—9 Kjaccax u3ydvaeTcs
yueOHbii  Kypc «l'eomMerpus», KOTOpBIH BKIIIOYAET
CIIEIYIOIINE OCHOBHBIE pa3zneisl CoJIep KaHUS:
«['eomerpuueckue GUTrypbl U UX CBOMCTBAY,
«M3mMepeHrne TeoOMEeTPHUYECKHUX BEJIHUYHUH», a TaKxXe
«JlekapTOBBl KOOPAUHATHI HA ILIOCKOCTH», «BeKkTopbD»,

«/IBr>keHus IJIOCKOCTU 51 «IIpeobGpazoBanus
IO 100UsD.
YyeOHblIit IJIaH IpeayCcMaTpUBAET U3yUYECHUE

reomMeTpun Ha 6a30BOM ypOBHE, UCXOJs U3 HE MeHee 68
Y4E€OHBIX 4HacoOB B Y4YE€OHOM TIoJy, BCEro 3a Tpu TIojJa
o0yuenuss — He meHee 204 gacos.

COJIEP)KAHUE YYEBHOI'O KYPCA (110 TOJIAM OBYUYEHM )
7 KJacc

Hauaneable monsiTuss reomerpuu. Touka, npsimas,
OTpE30K, Jyd. Yroi. Buael yrinos. BeprukanbHble U
CMeEXHble yIubl. buccekrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. ITapamnenpHOCTH u
NEPINEHIUKYISIPHOCTD ITPSIMBbIX.

Cummerpuunblie purypbl. OCHOBHBIE CBOMCTBA OCEBOM
cummMmerpuu. IIpumepbl cUMMETpUM B OKpPY’KaKOLIEM
MHUpE.

OCHOBHBIEC TIOCTPOCHHSA C IMOMOIIBIO LUPKYJIS H
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JIMHEUKHU. TpeyronbHUK. Bericora, MeauaHa,

OuccekTpuca, UX CBOUCTBA.

PaBHOOEIpeHHBIII W PaBHOCTOPOHHUN TPEYTrOJIbHHUKH.
HepaBeHCTBO TpeyrojbHHUKA.

CaoiicTBa U OpPU3HAKA paBHOOEIPEHHOTO
TpeyrojbHuKa. IIpr3sHakyu paBeHCTBa TPEYTOJIBHUKOB.

CpoiicTBa W MNOPU3HAKWA HOapaJUICJIbHbIX MOPSIMBbIX.
CymMMma yIjloB TpeyrojbHUKA. BHemiHue  yriabl
TPEYTrOJIbHUKA.

ITpsimoyroabHbIi TpeyTroJdbHUK. CBOUCTBO MEIUaHbI
OpsSIMOYTOJIBHOTO  TPEYTrOJbHUKA, MPOBEIAEHHON K
rurnorenyse. IlpusHaku paBeHCTBa HPSIMOYIOJIBHBIX
TPEYroJabHUKOB. [IpSIMOYTOJIbHBIN TPEYTrOJIBHUK C YIJIOM
B 30°.

HepaBenctBa B r€OMETPHUU: HEPaBEHCTBO
TPEYrojbHUKA, HEPAaBEHCTBO O JUJIMHE JIOMaHOM,
TeopemMa o OoJblleM Yyrije W OOonbIIed CTOpOoHE
TpeyroabHuka. [lepneHaukyasip 1 HaKJIOHHAas.

I'eomerpuueckoe Mecto TOodek. buccekrpuca yria u
CEepeIMHHBIA  TIEPHEHAMKYJISIp K  OTpEe3Ky  Kak
r€OMETPUYECKHE MECTA TOUYEK.

OKpy>XHOCTb U KPyT, XOpAa U JTUAMETP, UX CBOMCTBA.
BzanmMHOEe pacnoso)k€HHuEe OKPYXHOCTH W HPSMOM.
KacarenpHast 1 cekymasi KOKpy>XHOCTU. OKpPY>KHOCTb,
BIIMCAaHHas1 B yroj. BnucanHass W oOnMcaHHas
OKPY>XHOCTHU TPEYTroOJIbHUKA.

8 kiacc
YeTbIp€XYTOJIBHUKHA. ITapannenorpamm, ero
IpU3HAKU U CBOMCTBA. YacTHbIe ciy4yau

napasuieJiorpaMmMoB (IpSIMOYTOJIBHUK, poMO, KBajapar),
WX TIPU3HAKU W CBOMCTBa. Tparenusi, paBHOOOKas
Tpanenus, €€ cBoMcTBa U HpuU3Haku. lIpsamoyronsHas
Tpanenus.
Meron yaBoeHust Mmeauansbl. LlenTpanbHass cumMmeTpus.
Teopema @aneca u TeopemMa O HOPOMOPIUOHAIBHBIX
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OTpE3Kax.
Cpennue TUHUU TPEyroJibHUKA U Tparneuuu. LlenTp macc
TPEyTroJIbHUKA.

I[TonoOue TpeyroabHUKOB, KOI(PPUIIMEHT 10100Us.
[Tpusnakm mnomobust TpeyroiabHUKOB. [IpuMeHeHme
MOoJI00US TIPU PEIICHUHU MTPAKTHYECKUX 3aJ1a4.

CpoiicTBa 1uioHiazei reoMeTpudecKux Guryp.
dopmyIibl 1S IJIOILA AN TPEYroJbHHUKA,
napasiesorpamma, pom6a u Tpanenuu. OTHONICHHE
Iomanaeu moagoOHbIX GUTYP.

Brruucienue IIoNIaIe TPEeyroJbHUKOB u
MHOTOYTOJIbHHUKOB Ha KJI€T4aTou Oymare.

Teopema  Iludaropa. IlpumMeHEHHE  TEOPEMBI
IMudaropa npu penieHUH NpakTUIECKUX 3a1ad.

Cunyc, KOCHHYC, TaHT'€HC OCTpOro yria
OPSIMOYTOJIBHOTO TpPEeyroJabHUKA. OcHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIAECTBO. TpUTrOHOMETPUUECKUE
¢pyukuauu yrinos B 30°, 45° u 60°.

Bnucannble W 1I€eHTpaJibHbIE YTJIbI, YIOJ MEXIYy
KacaTeJIbHON M XOpAOM. VYTIbl MEXAY XOpJAaMHu U

CEeKYIIMMHU. Brnincannsie u OIMCaHHBbIE
4eThIPEXYTOJIBHUKN. B3anMHOE pacnosioKeHue ABYX
OKPY>KHOCTEH. Kacanue OKPY>KHOCTEH. OOmue

KacCaTCJIbHBIC K IBYMOKPY>KHOCTSM.

9 kiacc

Cunyc, kocuHyc, TaHrenc yriaoB ot 0 mo 180°.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKJIeCTBO. DOpMyIIbI
MIPUBEJICHUS.

Pemenne TtpeyroapHukoB. TeopemMa KOCHHYCOB WM
TEOpeEMa CHHYCOB. PelleHue npakTHUYEeCKHX 3ajad C
HUCIIOJb30BAHHUEM TEOPEMbl KOCHUHYCOB M  TEOPEMBI
CHUHYCOB.

[Ipeo6GpazoBanue oJ100usl. I[Tonobue
COOTBETCTBEHHBIX PJIEMEHTOB.

Teopema 0 Mpou3BEIEHUN OTPE3KOB XOpPH, TEOPEMBI O

123



IIPOU3BEACHUMN OTPE3KOB CEKYIUX, TEOpeMa O KBaapare
KacaTeJIbHOM.

Bexkrop, mimnHa (MOayJib) BEKTOpA, COHAIIPABJIEHHBIE
BEKTOPBI, MPOTUBOIIOJIOXHO HAIIPABJICHHBIE BEKTOPBHI,
KOJUIMHEApPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB,
onepanuu HaJ BEeKTopamu. PasioxeHue BeKTopa IIo
JABYM HEKOJUIMHEapHbIM BekTopaM. KoopanHarsl
BekTopa. CkajnsipHO€  HOPOU3BEJEHUE  BEKTOPOB,
OPHUMEHEHHE IS HAXO0XXIACHUS NJIMH U YIJIOB.

JlekapToBbl KOOPAMHATHI HA INIOCKOCTH. Y paBHEHUS
OpsAIMOM M OKPY>KHOCTH B KOOpAMHAaTax, IIEpEecCeYECHUE
OKPY’>XHOCTEM M NOpsIMbIX. MeTox KOOpAMHAT M €ro
PUMECHCHHE.

[IpaBusibHbIE MHOTOYTOJIBHUKU. JlJIMHA OKpPY>KHOCTH.
I'panycHasim pagnaHHasi Mepa yrja, BbIYUCIICHUE JJIUH
Oyr okpyxHocrteu. Ilmomiane  kpyra, cekropa,
CEerMeHTA.

JBH>KeHUsI IJIOCKOCTH W BHYTPEHHHE CHUMMETPUU
¢puryp (anementapusie npeacTasienus). [lapamnensHblit
nepenoc. ITosopor.
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[UIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATBI OCBOEHUS
IIPUMEPHOI PABOYEN ITPOI'PAMMBbI KYPCA (I10 TOJAM
OBYYEHNA)

OcBoenue ydeOHOro kKypca «l'eomerpus» Ha ypOBHE
OCHOBHOI'O 00IIero oopa3oBaHus JOJHKHO 00eCIIeYuBaTh
JIOCTHDKCHUE CIIC Iy FOILINX MPEeaAMETHBIX
o0Opa3oBaTeJIbHBIX PE3yJIbTaTOB:

7 xiacc

— Pacnioznasarsp U3y4YECHHBIE r€OMETPUUYECKHUE
¢durypsl, omnpenensaTr UX B3aUMHOE PaACHOJIOXKEHHE,
uzo0pakaTb IeOMETpPUYECKHE  (PUTYpBI;  BBIMOJHATH
YEepTEXKU I10 YCJIIOBUIO 3adauu. M3MepsTh JIUHEUHBIE U
YTJIOBbIEC BEIUUMHBIL. PemaTh 3a1aun Ha BBIYMCIICHUE NJIMH
OTPE3KOB M BEJIMYUH YTJIOB.

— Jlenatb rpyOyl0 OLIEHKY JIMHEHWHBIX M YIJIOBBIX
BEJIUYMH MpPEIMETOB B pPEaJbHOM JKU3HHU, pa3MepoB
MPUPOTHBIX OOBEKTOB. PaznyaTs pasMepbl 3TUX 0OBEKTOB
O MOPSAKY BEJIUNYUHBI.

— CTpOI/ITL YEPTCIKU K TCOMCTPUICCKUM 3aJavdaM.

— Ilons3oBarbes IpU3HAKaMH paBeHCTBa
TPEYTOJIbHUKOB, WCIIOJIb30BaTh IIPU3HAKM M CBOICTBA
paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPH PELICHUHU 3aa4.

— IIpoBoauth JIOTUYECKUE paccy>kJeHus C
HUCIIOJIb30BAHUEM T€OMETPHUUYECKUX TEOPEM.

— ITonp30BaThCs IIpU3HaAaKaMH paB€HCTBa
HIpAMOYTOJIBHBIX TPCYTrOJIbHUKOB, CBOWCTBOM MCOHUAaHBbI,
HpOBCI[éHHOﬁ K THUITIOTCHY3C IIpAMOYTOJIBHOT'O
TPE€YTOJIbHHKA, B PCILICHUHU I'COMCTPHUICCKUX 3a1a4.

— OmnpenensTe NapajuIeIbHOCTh NPSIMBIX C TOMOIIBIO
YTJI0B, KOTOpbIE 00pa3yeT ¢ HUMHU ceKymas. OnpenensiaTh
[apajuIeIbHOCTh  IPSAMBIX €  IIOMOINBIO  PaBEHCTBA
PacCTOSTHUM OT TOYEK OJIHOM HOpsIMOM JO TOYEK APYyron
PsIMOM.
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— Pemartp 3agaun Ha KjeTdyaTou Oymare.

— IIpoBOAWUTH BBIYUCIICHUS U HAXOOUTH YHUCIOBBIE U
OyKBEHHBIC 3HAUYCHUs YIJIOB B T€OMETPUYECKHUX 3aj/1auax C
HUCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB H
MHOI'OYTOJIbHUKOB, CBOMNCTB YIJIOB, OOpa30BaHHBIX IIpHU
NEPECEYEHUNU JBYX IapajuICIbHBIX IIPSIMBIX CEKYILCH.
Pemate npakTudeckue 3a1a4uu Ha HAXOXKIECHUE YTJIOB.

— Buanerp NOHATHEM T€OMETPHUUYECKOIO MECTA TOUYEK.
VYMeTh omnpenesnsiTh OUCCEeKTPUCY yIJla U CepeaAUHHBIN
HEPHEHIUKYJISIp K OTPE3KYy KaK I'€OMETpHUUYECKHUE MecTa
TOYEK.

—  @opmMmynupoBaTh OIPEAEIICHUsI OKPYKHOCTH WU
Kpyra, XOpAsl U AIMaMeTpa OKPY>KHOCTH, I10JIb30BATHCS UX
CBOWMCTBAMHU. YMETb I[IPUMEHATH 3TH CBOMCTBA IIpHU
peleHnu 3aaa4.

—  Buaanernb IIOHIATHUEM OIIUCaHHOU OKOJIO
TPEYroJIbHUKA OKPYXKHOCTHU, YMETb HAXOIUTh €€ LEHTDP.
ITonb3oBaThcs pakTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYyTOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO
CEepeaNHHbIEC NEPHEHANKYJISAPbI K CTOPOHAM TPEYyTroJbHHUKA
NEepEeCceKaroTCs B OJTHOU TOUKE.

— Bunanerp moHsTHEM KacaTEJIbHON K OKPY>KHOCTH,
HOJIb30BaThCsI ~ TEOpPEMOW O  IEpPHEHAUKYJISIPHOCTU
KacaTeJIbHOU U paauyca, IIPOBEAEHHOIO K TOYKE KaCaHHUs.

— ITonp30BaThCs HpOCTGfIHIPIMPI TrCOMCTPHUICCKUMHU
HCpaBCHCTBaAMH, TIOHUMATh UX HpaKTI/I‘-IGCKI/Iﬁ CMBICIJI.

— HpOBOI[I/ITI) OCHOBHBIC TrCOMCTPUICCKUC
IIOCTPOCHUA C TIOMOIIBIO IIUPKYJISA U JIMHEUKH.

8 kiacc

— Pacmno3naBaTh OCHOBHBIE BHUIBI
4EeTBIPEXYTOJIbHUKOB, WX 3JIEMEHTHI, MNOJb30BaThCI HX
CBOﬁCTBaMH l'IpI/I peIHeHI/II/I FCOMeTqueCKHX 3a1aa4.

— IIpuMeHsTh CBONMCTBA TOYKU IIEPECECUYECHUSI MEIUaH
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TpeyrojbHHUKa (LIEHTpPAa Macc) B PELICHUH 3a/1a4.

— Buagers noHsATHEM CpEIHEHN JIMHUU TPEYTOJIbHUKA U
Tpareluydy, IMPUMEHATh WX CBOWCTBA MpPHU PEHICHHUH
reomeTpuueckux 3ajzaad. [lomp3oBarhcs Teopemoit daneca
U TEOPEMOM O MPOTOPILMOHAIBHBIX OTPE3KaX, MPUMEHSTH
UX JIJIs1 PEUICHUS MPAKTUYECKUX 3aj1ay.

— IlpuMeHsTHh NpU3HAKH OOAOOHUSI TPEYTrOJILHUKOB B
pelIeHnN TeOMETPUIYECKUX 3a1ay.

— ITlonw3oBatbcs Teopemoii Iludaropa s pereHus

T€eOMETPUUYECKHUX UM OpakTHUYecKux 3axad. CTtpoutsb
MaTEeMaTHYECKYI0 MOJICIb B IIPAKTHYECKUX 3ajiladax,
CaMOCTOSITEIIbHO JienaThb qyepTéx u HaXOJIUTh
COOTBETCTBYIOIIUE JIUTUHBI.

— Braners NOHATHSIMU CHUHYyCa, KOCUHYCA M TaHI'€HCa
OCTpPOTO yria NPAMOYTOJIBHOTO TpPEyrojbHHUKA.
[Tonp30BaTbCcsl  3TUMHU  HOHATUAMH  JUIA  pELICHUS
OPaKTUYECKHUX 3ajad.

— Bermuucnare (pa3zauyHbIMUA  coco0amMu) MJIOIIAdb
TPEyroJbHUKA W IUIOIIAJIA MHOTOYTOJBHBIX  (UTYD
(Monb3ysCh, rae Heo0Xx0a1UMo, KaJIbKYJISITOPOM).
I[IpuMeHATH, TIOTYyYEHHBIE YMEHUSI B MOPAKTUYECKUX
3aavax.

— Buazerp NOHSATHSIMH BIHUCAHHOTO U ILIEHTPAJIBHOIO
yTIJjla, UCIIOJIb30BaTh TEOPEMBI O BOHCAHHBIX yIJjax, yrjax
MEX/Ty XOpJiaMU (CeKYILIMMHM) U yIijie MeXy KacaTeJlbHOH
U XOPJIOHM NPU pelIeHUN T€OMETPUUYECKUX 3aad.

— Bunagners MOHSITUEM ONHUCaHHOTO
4eThIPEXYTrOJbHHUKA, MPUMEHSTh CBOMCTBA OMMHCAHHOTO
4eThIPEXYTOJbHUKA IIPU PELICHUH 3aj1a4.

— IlpuMeHsTHr NONydeHHBbIE 3HAHHUS Ha TMPaAKTHUKE —
CTPOUTH MaTeMaTUYeCKHEe MOJICNTU I 3ajJlad peaTbHOU
JKU3HU WU MNPOBOAUTH COOTBCTCTBYIOUIIMEC BBIYHMCICHUS C
NPUMEHEHUEM MOJIOOUST M TPUTOHOMETPUHU (MOJIB3YSICh,
rae HeoOXO0AUMO, KaJdbKYJISITOPOM).
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9 kJacc

— 3HaTh TPUTOHOMETPHUYECKHE (PYHKIHHU OCTPHIX
YIJI0B, HaXOAUTh C HUX ITOMOILUBIO Pa3JIUYHBIE 3JIE€MEHTBI
OPSIMOYT'OJIBHOI'O TpEyrojbHUKa («peurenue
OPSIMOYI'OJIBHBIX  TPEYrOJIbHUKOB)). Haxoaurs (c
MNOMOIIBIO  KaJIbKYyJISITOPA) JUIMHBI W yIJIBI  JUIA
HeTaOJIUYHBIX 3HAYCHHUN.

— Ilonp3oBarbcs dbopmynamu IIPUBECACHUS u
OCHOBHBIM  TPUI'OHOMETPUYECKHMM  TOXKIECTBOM  JJIs
HaXO0XICHUSA COOTHOLIIEHUN MEXIY
TPUTOHOMETPUUECKUMH BEJIMYNHAMMU.

— Hcnonws30BaTh TEOPEMBI CUHYCOB U KOCUHYCOB JIJISI

HaXO0XJICHUSI  PA3JIMYHBIX DJJIEMEHTOB  TPEYroJIbHUKA
(«peuieHre  TPEYTOJBHUKOB»), MNPUMEHSATH WX IIPU
pelIeHnN TEeOMETPUUECKUX 3a1a4.

— Brnagers nossAaTHAMH TIpeoOpa3zoBaHUs I1OA0OUS,
COOTBETCTBEHHBIX  DJIEMEHTOB nomoOHBIX  Guryp.
[Tonp30BaThcsl  cBOMCTBAMH MNOAO0OMSI MPOU3BOJIBHBIX
¢uryp, yMerp BBIYHUCIATH JJIUHBI U HAXOAUTh YIJIBI Y
noao0HeIXx ¢uryp. IlpumensTs cBolicTBa 10I00US B
OpPAaKTUYECKUX 3ajadax. YMETb IPUBOJUTH HPUMEPHI
MOJIOOHBIX (PUTYP B OKPY’KaIOILIEM MHUPE.

— Ilonp3oBaTbcsgs  TEOpemMaMH O  OPOU3BEJICHUM
OTPE3KOB XOpJ, O MNPOU3BEJACHUU OTPE3KOB CEKYIIHUX, O
KBaJipaTe KacaTeIbHOM.

— Ilonb3oBaTbes BEKTOpaMH, IMOHUMATh ux
F€OMETPUUYECKUHN U (PUBUYECKUN CMBICI, MPUMEHATh UX B
pelIeHnu TeOMEeTpPHUYEeCKUX U (PU3HMYECKUX  3ajad.
I[IpumMeHsATH, CcKaJsIpHOE TIPOU3BEIEHHE BEKTOPOB JIJIS
HaXO0KJACHUS JUTUH U YTJIOB.

-_— ITonp30BaThCsa METOAOM KOoOpaAuHaAT Ha IINIOCKOCTH,
IIPUMCHATDH €ro B pPCeICHU U TCOMCTPHUYCCKUX u
IIPpaKTHUYCCKUX 3aJa4.

— Bunagers IOHSTHSIMHA IIPaBHUJILHOIO
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MHOI'OYI'OJIbHUKA, [JIMHBI OKpPY>XHOCTH, JJIMHbI JyI'U
OKPY>KHOCTH M PaJUMaHHON MEpHI yIjla, YMETb BBIYHCIISITH
IUIOIIAZb Kpyra M ero ydacrei. IIpuMeHsTh IoJIy4eHHbIE
YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

— Haxomuts ocu (WM LEHTPHI) CUMMETpHUU (Uryp,
MNPUMEHATH ABUKEHUS IIJIOCKOCTHU B IIPOCTEHUIIINX CIIy4dasiX.

—  IIpuUMEHsTh NTOJIyYE€HHbIE 3HAaHUSI HA IPAKTUKE —
CTPOUTH MAaTEMaTUYECKHE MOJEIHN UL 3a/1a4 pealbHOU
’)KU3HU U IIPOBOJIUTH COOTBETCTBYIOIIINE BHIYMCIIEHUS C
MNPUMEHEHHUEM ITOJ00HUSI U TPUTOHOMETPUYECKUX
(pyHKIMH (TTI0AB3YSICh, II€ HEOOXOAMMO, KAJIbKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHUE VYEBHOI'O
KYPCA(IIO 'OAAM OBYYEHUNA)

7 xiacc (He meHee 68 )

Ha3Banmue
pasnaeia
(TembI) Kypca
(4HCJI0 YacoB

OcHOBHOe coJepkaHue

OcHOBHBIE BH/bI
AeATeJIbHOCTH 00y4aroIuxcst

IIpocTreiimmue
reoMeTpH4YecKue
¢Gurypo1 u ux
CBOINCTBA.
Hsmepenne
reoMeTpH4ecKuxX
BeJIMYHMH

(14 )

IIpocreiinine reoMmeTpudecKue
OOBEKTHhI: TOYKH, MpPsIMbIC, JIy4H
M YIJIbl, MHOTOYTOJIbHUK,
JOoMaHas.

CMeKHbIE U BCPTUKAJIBHBIC YTJIbI.

PaGota ¢ npocreimmmu
yeprexamu. Mzmepenue
JIMHEWHBIX U YTJIOBBIX BEJIMYUH,
BbIUHCJIEHUE OTPE3KOB M YIJIOB.
Ilepumerp u momans Guryp, co-
TaBJICHHBIX U3 IIPSIMOYTOJIbHUKOB

PopmyupoBaThH
OCHOBHBIC ITOHSATHS U
onpeJieJICHUs .
Pacno3naBaTh M3yUEHHBIC
reomMerpuyueckue GUrypsi,
omnpeaeasiTbh UX B3aUMHOE
pacnojoXKeHue,
BBINOJHATH YEPTEXK I10
CIIOBHIO 3aJa4yM.
POBOAMTH NPOCTEUIIINE
MOCTPOEHUSI C ITOMOIIBIO
UPKYJId U JIUHEHUKH.
3MepATh JUHEHHbIEC U
YTJIOBBIE€ BEJIMYUHBI
TeOMEeTPHUUYECKUX U
IPAKTHICCKHUX OOBEKTOB.
npeaeasiTh «Ha riias3»
pa3Mepsbl peanbHBIX
OOBEKTOB, NIPOBOAUTH
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rpyOyI0 OLICHKY UX
a3MepOoB.
emIaThb 3aJa4u Ha
BBIYMCJICHUE JIJIUH
OTPE3KOB U
BEJIMYHUH YTJIOB.
Pemiare 3agauu Ha
B3aUMHOE PACIIOJIOKEHUE
reoMeTpudeckux Guryp.
ITpoBoauThL
KJIaCCU(DUKALUIO YIJIOB,
BBIYUCJIATH JUHCHHBIE U
YTJIOBbI€ BEJIUYUHBI,
NPoOBOAUTH HEOOXOAUMBIE
JI0Ka3aTeIbHbIC
paccyXaeHusl.

3HaKOMHUTbCS C UCTOpHUe
pa3BUTHSI TEOMETPUU

Tpeyroabuuku (22 u)

ITonsitne o paBHBIX
TPEyroJlbHUKaX W  IEpPBHYHBIC
MpeCTaBJICHUSA o paBHBIX
(koHrpy»HTHBIX) durypax. Tpu
MpU3HaKa paBeHCTBaA
TPEyroJIbHUKOB.

IIpn3naku paBeHCTBA

OPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
CBOHCTBO MEIUAaHBI

PacnoznaBarthb napsl
paBHBIX TPEYTrOJIbHUKOB
Ha TOTOBBIX UepTexax (c
YKa3aHUEM IIPU3HAKOB).
BeiBOAUMTH  CcleACTBUS
(paBeHCTB
COOTBETCTBYIOIINX
3JIEMEHTOB) W3 PaBE€HCTB
TPEYTOJILHUKOB.
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IpsAMOYTOJIBHOTI'O TPCYTOJIbHHUKA.

PopMmyIupoBaTh

PaBnoGenpennsie u OIIpEJICIICHUS:

PaBHOCTOPOHHHME TPEYTOJIBHUKH. OCTPOYT'OJILHOTO,

ITpuznaku u CBOMCTBa TyHOYTOJIBHOTO,

paBHOOEPEHHOT'O TPEYTrOJIbHUKA. PsSIMOYTOJIBHOTO,

IIpoTtuB GosblIe CTOPOHBI paBHOOEIPEHHOI O,

TPEYTOJIbHUKA JIC)KUT OOJIBILINMI PaBHOCTOPOHHETO

yroJi. IIpocreliimne HepaBeHCTBa B TPEYTrOJIbHUKOB;

reomerpun. HepaBeHcTBo OWCCEeKTPHUCHI, BBICOTHI,

TpeyroabHuka. HepaBencrso MeJHUaHbl TPEYTrOJIbHUKA;

JIOMaHOM. CEepPEMHHOTO

IIpssMOyTOJIBHBIN TPEYTOJIBHUK C HEepIIeHIUKYJIsIpa

yraom B 30°. OTpEe3Ka; nepuMerpa

IlepBBIe MOHATHS O AOKazaTelabcTBax | LPCYTOJIbHHKA.
B reOMeTpHH (DOBMyJII/IpOBaTb

CBOMCTBA UM  MPHU3HAKU
PaBHOOEIPEHHOTO
TpEeyrojbHHUKA.
Crpouts YEPTEXKHU,
peliaTb 3aga4m c
IIOMOIIBI0  HAXOXKJIEHUS
PaBHBIX TPEYTrOJIbLHUKOB.
IIpuMeHATHL  OpPU3HAKU
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paBeHCTBa

MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB B
3ajadax.

Hcnoab3oBaTh IM(PPOBEIE
pecypchl IS

HCCJIeI0OBAHUSI  CBOICTB
n3y4daembIX QUTyp.

3HAKOMHUTBCH € HCTOpPHEN
pa3sBUTHSI TEOMETPUU
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Ilpooonoicenue

HazBanmue
pasae.ia [0) OcHOBHBIE BHIBI
(TembI) CHOBHOE COJIep:KaHue
Kypea (4Heno AeATEeJLHOCTH 00Yy4aAI0IIUXCS
JacoB)
IMapanyieabHbIe [MTapannenbHble NOPSMBIE, PopmMyJIHPOBATH NOHATHE
npsiMble, CyMMa X CBOWCTBa, I[laTbii | TapauIeIbHBIX MPSMBIX, HAXOAUTh
yrios MocTyJjar EBKHI/II[a. MNPAKTUYICCKHUE IIPHUMEPHI.
TPEYroIbHUKA Hakpecrt nexamye, | U3ydarhb CBoOiiCcTBa YIJIOB,
(14 u) COOTBETCTBEHHEBIE U | oOpa3oBaHHBIX MNpPU  IMEPECEUCHUU
OJTHOCTOPOHHHE YIJIBl | MapajuICIbHBIX — TIPSIMBIX  CEKYyIICH.
(o6pazoBaHHBIE npu | IIpoBoaursb JI0Ka3aTeJIbCTBA
nepeceyeHuu MapajuIeIbHOCTH  JIByX TMPSMBIX C
napaienbHBIX OPsSIMBIX | TIOMOMIBIO YTJIOB, OOpa30BaHHBIX OPU
CeKyIIeit). MIePECEUYCHUN DTHUX MPSIMBIX TpeThel

IIpyu3nak mnapajuieJIbHOCTH
OpsIMBIX Yepe3 PaBEHCTBO
paccTosiHUMI OT  TOYEK
OOHOUN TIPSIMON 10 BTOPOU
OPSIMOM.

Cymma YTJIOB

npsiMmov. BbIYHMCIASATH CyMMYy YIJIOB
TPEYTOJIbHUKA U MHOT'OYT'OJIbHUKA.

Haxoauth 4ucioBble W OyKBEHHBIE
3HAQUEHUsI YIJIOB B T'€OMETPHUYECKUX
33/1a4ax C HUCIIOJIb30BAHUEM TEOPEM O
CyMME VyIJIOB TpPEYyroJbHUKAa WU
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TPEYroJIbHUKA U | MHOIOYTrOJIbHUKA.
MHOTI'OYT'OJIbHHKA. 3HAKOMHUTBCS ¢ MCTOPUEH PA3BUTHUSI
Bremnue yriael | F€OMETpHUH
TpEeyroJjbHHUKA
Oxkpy:kHOC OKpy>XHOCTh, XOpAbl U | PopMyJuUpPOBaATH onpeaeeHust:
ThbH KpYI. AUaMeTpbl, WX CBOWCTBA. | OKPYKHOCTH, XOpAbl, JHUaMETpa U
I'eomerpnueckue | KacarenbHas K | KacarejabHOU K OKpyxHocTu. U3yuarthb
IOCTPOEHUS OKPY>KHOCTH. UX CBOWCTBA, TIIPU3HAKH, CTPOMTH
(14 ql)) OKpy>KHOCTh, BOHcaHHas | 4YepTexku. McciaemoBarb, B TOM 4YHCIIE
B YIOJL. ITonstue o I'MT, HUCIOJb3YysI HH(l)pOBble PeCYPpPChI:
INpUMEHEHUE B 3aJga4dax. OKPYKHOCTb, BIIMCAHHYIO E yroJji; uCHTp
EI/ICCCKTpI/ICEl u OKPY’KHOCTH, BIIMCAHHOH B yYTroJ;
CepeuHHBII PaBEHCTBO OTPE3KOB KaCATEJIbHBIX.
HEPIIEH AUKYJISIP Kak Hcnoyb30BaThb MEeTOoa I'MT JJIS1
r€OMETPHUYECKNE MecTa JA0Ka3aTCJIbCTBATCOPEM O IICPCCCUCHUN
TOYEK. OHCCEKTpHC YIJIIOB TPEYrOJbHUKA U
OKpy>XHOCThb, onucaHHasi | CCPEAHHHBIX NEPHEHINUKYISPOB K
OKOJIO TpeyrojapHuka. | CTOPOHAM TPEYTOJIbHUKA C TIOMOMIBIO
Brucauuast g | I'MT. OBinaneBaTb NOHATHAMH
TPEyTroabHUK BIIMCAHHOW M ONTMCAHHOU OKPY>KHOCTEU
OKPY>KHOCTb. TPEYroJIbHUKA, HAXOAUTH LICHTPbI
IIpocreiimme  3agadu  Ha| ITUX OKPYXKHOCTEH.
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IIOCTPOCHUC

Pemiats  OCHOBHBIE  3aJa4M  Ha
NMOCTPOEHHUE: yrja, paBHOTO JIAaHHOMY:;
CEepEIMHHOTIO NepHeHIuKYJIsIpa
JITAHHOTO OTpe3Ka; OpsSIMOM,
OpOXOJAIIEeH 4depes3 JaHHYI0 TOYKY U
NEPICHAUKYJISIPHOW JaHHOM IIPSIMOI;

6I/ICCCKTpI/ICI>I JaHHOTI O yria;
TPpCYI'OJIbHUKOB I10 Ppa3iiIndHbIM
DJICMCHTAaM.

3HAaKOMMUTBCS C HCTOPHeEN pa3BUTUA
reoMeTpuu

IHoBTOpEHME,
0000menue
3HAHMH

(4 )

I[ToBTOpeHue u ob6oOIIEeHNE
OCHOBHBIX TOHSTUH WU
METOJIOB Kypca 7 Kjacca

Pemiarp 3agmaum  Ha IIOBTOpPEHHE,
WUIIOCTPUPYIOIIIUE  CBSI3U  MEXKIY
pPa3IMYHBIMU YacTsIMU Kypca
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8 kiacc (He meHee 68 )

LlenTpansHasi cuMMeTpHUs

Haspanue OcHOBHBIE BUABI
pa3jiena OcHoBHoOe coaep:kaHue
AeSITeJIbHOCTH 00y4aromMXcs
(Tembl)
Kypca (4mcjio
JacoB)
Yerouipéxyroabnu | [lapamnenorpamm, ero | U300paxkarb M HAXOAUTH HA YEpPTEXKaAX
ku (12 ) OPU3HAKU W CBOMCTBA. | YETHIPEXYTOJIBHUKU pPa3HbIX BHAOB U
YHacTHbIE cillydam | HUX DJIEMEHTBI.
napasieJorpaMMoOB DopMyIHPOBATH omnpe/ieJieHUA:
(OpAMOYTOJILHUK, poMO, | MapaienorpamMma,  IpPsIMOYTOJIbHUKA,
KBajapar), uX NPU3HAKH WU | poMOa, KBaJpara, Tpaneuuu,
CBOMCTBA. Tparterusi. | PaBHOOOKOM TpaneunuH,
PaBHoOGoxkast U | OPSAMOYTOJIBHOU Tpareuuu.
OpsIMOYTOJIbHAsI Joka3piBaTh M HCHOJb30BATHL  MPH
Tpaneiuu. pellleHrH 3a7a4 TIPU3HAKH U CBOMWCTBA:
VY nBoeHUue MeauaHbl. | IIapajieaorpamMma, IIpsIMOYIOJIbHHKA,

pomoOa,
paBHOOOKOM

KBaJpara, Tpaneuuu,

Tpanenuu,
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OPsIMOYTOJIBHOM Tparienuu.
IIpuMeHATH MeTO YJIBOCHUSI MEJIUAHBI

TPEeyroJIbHUKA.
Hcnoab3oBaTh 1HUQPPOBBIE PECYPCHI
st HUCCIIEeI0OBAHUSA CBOMCTB

n3ydaeMbIix Qpuryp.
3HAKOMUTBCSI C MCTOpPHUEH pa3BUTHS
reoOMeTpUH

138



Teopema
dajteca u
TeopemMa o
MPONOPUHOHA
JBbHBIX
oTpe3Kax,
nox00-

HBIE
TPeyroJibHUKH
(15 g)

Teopema daneca Hu
Teopema o
OPOHOPLUOHAIIBHBIX
OTpEe3Kax.

Cpenusist JIUHUS

TpeyrojgbHuka. Tpanenus,
€€ cpenHssl JINHUSA.

IIponopunoHanbHbIe
OTpE3KHU, IIOCTPOEHHUE
4EeTBEPTOTO

NPONOPIUOHAIIBHOTO
OTpe3Ka.

CaoiicTBa IIeHTpa Macc B
TpPEyTOJIbHUKE.

ITonoOHbIE TpeyroabHUKH.
Tpu mnpuznaka noaoOus
TPEYTOJILHUKOB.
IIpakTnueckoe
MIpUMEHEHHE

IIpoBoauTL NMOCTPOEHHMS C IMOMOILBIO
LUPKYJ U JJUHEUKU C UCHOJIb30BaHUE

TeopeMmbl @ajeca U TEOPEMBI O
IPONOPLUOHAIIBHBIX OTpe3Kax,
CTPOUTH 4eTBEPTHIN

OPOTIOPIIUOHATBHBIN OTPE30K.
IIpoBoaNTH N0KA3aTEJBCTBO TOTO, UTO
MeJIMaHbl TPEYTOJIbHUKA MIePECEKAF0TCS
B OJHOM TOYKE, U HAXOJAUTb CBS3b C
LIEHTPOM MaccC, HaXOAUTh OTHOIIICHHE, B
KOTOPOM MEIHaHBbI JICISITCS TOUYKON UX
epECeyYeHUsI.

Haxoauth, mogoOHBIE TPEYTroJbHUKHU
Ha TOTOBBIX YEPTEkKaxX C yKazaHUEM

COOTB CTCTBYI-OHII/IX HpI/I3HaKOB
nmoaoous.

Pemiatrn 3ada9u Ha  1omo0OHbIEe
TPEyTOJIbHUKU C IOMOIIBIO
CaMOCTOSITEIILHOT O MOCTPOCHUS

yepTeKeil M HaxOXJIEHUs IOJ0OHBIX
TPEYTOJIbHUKOB.
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IIpoBoauThH J0Ka3aTeJLCTBA c
WCMOJIb30BAaHUEM IIPU3HAKOB TTO00US.
Joka3pIBaTh TPHU IIPHU3HAKa I10JI00US
TPEYTOJIBHUKOB.

IIpuMeHATH NOJYYEHHBIC 3HAHUS IPU
peH_ICHI/II/I FCOMCTpI/I‘-ICCKI/IX 151

OPAaKTUYECKUX 3a/]ady.
3HAaKOMUTBCS C HCTOPHeH pa3BUTHUS
reoMeTpuu
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IInomans.
Haxo:xnenue
nJiomaae
TPeyroJibH1
KOB

"
MHOI'0YT0JIbHbI
X puryp.
ITromagu
MOJ00OHBIX
¢uryp (14 4)

ITonsaTHE 006 OOMIIEH TeopUHr
TLUIOIAJIH.

Dopmynabl sl TUIOIIAAA
TPEYTOJIbHUKA,
napa’siesorpaMmma.
OTHOIIIEHHuE IJIoIIaAc
TPEYTrOJIBHUKOB C OOHINM
OCHOBaHHMEM WM OO0uIen
BBICOTOI.

IUIomaacu

buryp uepes
Ha 4YacTu U

Beruucnenue
CIIOKHBIX
pa3OueHue
JIOCTPOEHHUE.
Inomragmn uryp Ha
KJIeTYaToOM Oymare.
Inomann MO T00HBIX
uryp. Brranciaenne
IUIoInajaci. 3amaun C
OPaKTUIECKUM
COJZIEpP>KaHUEM. Pemrenue
3ajla4d C IOMOIIBIO METOoJia
BCIIOMOTaTeJIbHOM

OBJaageBathb NepBUYHBIMH
npejacTaBjleHusIMH 00 o0OmmIell Teopun
wiomaagu  (Mepsl), ¢GopmMyIHpPOBATH
CBOMCTBa IUIOMIAJH, BBISICHATH HX
HAaIJISI IHBINA CMBICII.

BbiBOAUTH (hopmyIibl IJIo1maau
napa’uiesiorpaMmma, TPEYyroJIbHHUKA,
Tpanenuu w3 G(opMyJibl ILIOLIAIU
OpsIMOYTOJIbHUKA (KBagpara).
BbiBOIUTH (hopmy bl 1o n
BBIITYKJIOI'O YETHIPEXYTOJIBHUKA Yepes3
JTAaroHaJiId W YToJI MEXJIy HHUMHU.
Haxoaurthb IIoIa uryp,
U300paXKEHHBIX Ha KJeTuyaTol Oymare,
HCIO0JIB30BAaTh pa3OMeHue Ha YacTH U
JIOCTPOCHHE.

Pa30upars npumepsbl HCIOJIB30BaHUS
BCIIOMOTaTeJIbHOM TUIOIIA TN TUTsT
pelIeHus TeOMETPUUECKUX 3a/4ad4.
HaxoauTh miomagy nmogoOHbIX
uryp. BeIYHCJAATH TUTONIATA
Pa3IMYHBIX MHOTOYTOJIBHBIX GUTYP.
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Io1a 1 Pemiarp 3agaum Ha I1UIOIIAJbL C
OPAKTUYECKUM COJIepKaHUEM
Teopema Teopema Iludaropa, eé& | JdoKaspIBaTh Teopemy Indaropa,
HCMO0JIL30BAThH
IMudaropan JI0Ka3aTeIbCTBO u CroJk306a
e€ B IIPAaKTHUYECKUX BBIYHUCIICHUSIX.
Havaja HIpUMEHEHHUE. OOparHas
DopMyIUPOBATH ONPEACIICHUSA
Tpuronomerpuu | teopema Iludaropa. o
10 TPUTOHOMETPUYECKUX (PYHKIIUH
(10 ) Omnpenenenne OCTPOTIO yTJja, MPOBEPATH UX
TPUTOHOMETPUUYECKUX KOPPEKTHOCTb.
GyHKIMIT  OCTPOro  yria, | BpisoauTh TPUTOHOMETPUUECKUE
TPUT'OHOMCETPHICCKHC COOTHOIIEHUSI BOPSIMOYTOJIBHOM
IpAMOYTOJIBHOM HccaenoBarb COOTHOLIEHUS MEXAY
TpeyronbHuke. OCHOBHOE CTOPOHAMM B NPSIMOYTOJIBHBIX

TPUTOHOMETPUICCKOES
ToXaecTBO. COOTHOIIIEHUS
MEXTY CTOpOHAMHU B
OPSIMOYTOJBHBIX

TPEyTOJbHUKAX C yrjiamu B 45° u 45°;

30° u 60°.

Hcnoab3oBaTh GOpMyIIbI IPUBEACHUS U

OCHOBHOC TPUT'OHOMCTPHUHICCKOC
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TPEYTrOJIbHUKAX CyTJIaMH B
45° n 45°; 30° n 60°

TOXAECTBO IJIsI HAXOXKIACHUS
COOTHOILICHUN MEXIY
TPUTOHOMETPUYECKUMH (PYHKITUSIMU
Pa3JINYHBIX OCTPBIX YIJIOB.
IIpyMeHaATH NOJIydEeHHbIE 3HAHUS U
YMEHHUS NPUPEHICHUN ITPAKTHUECKUX
3a7ad4.

3HAKOMHUTBCH € HCTOPHMEHd pa3BUTHUS
reoOMeTpUH

Yriaol B
OKPY>KHOCTH.
Brnucannnie

M ONMHCAHHBIE
YeThbIPeXyroJbHU

KacarTejJbHbIe
K OKPYKHOCTH.
Kacanmne
OKPY>KHOCTeil

(13 v)

Brmmcannarvie n
LHEHTpPAJIbHbIE YTJIbI, .
yroJl MEKAy KacaTeJIbHOU U
XOpJI0H.

VYTIibel MeXIy XOopaaMH U
CEeKYLINMH.

BnuicanHbie 1 onMCcaHHbBIE
YeThIPEX-

YIrOJbHUKH, UX MPHU3HAKUA
n csouctBa. [Ipumenenue
3TUX CBOWCTB

MpH pEUICHUN

DopMyTHPOBATH OCHOBHBIC
OTIpesICJIEHNs, CBSA3aHHBIE C YIJIaMH B
Kpyre (BIIMCAaHHBIA yTroJI, IICH-
TPAJIBbHBIN yToJ).

aXoAMTh BIIMCAHHBIC YTJIbI,
OITUPAIOIINECS HA OJIHY JIyTY,
BBIYMCJATH YIJIbI C TTOMOII{BIO
TEOPEMBI O
BITMCAHHBIX yTJaX, TEOPEMbI O
BIIMCAaHHOM HeTPEXyTOJIbHUKE,
TEOpPEMBI O IEHTPATBHOM YTJIC.
HccnenoBarb, B TOM YHCIE C TTOMOIIBIO

T€OMETPHUUYCCKHUX 3a- HH(I)pOBBIX
ad. PECYPCOB, BIIMCAHHBIE U OIMCAaHHbIE
3aMMHOE 4eThIpEX-
PpacIIOIOKEHNE YTOJIbHUKH, BBIBOJAUTH UX CBOMCTBA U
ABYX PpU3HAKU.
okpyxHocteli. Kacanme | McnmoJyib30BaTh 5TH CBOMCTBA U
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OKPY>KHOCTEI OpU3HAKU PU PEILICHUHU 3aJ1a4

IMoBTOpEHHE, IToBTOpESHNE OCHOBHBIX Pematp 3aa4m Ha IIOBTOPCHUE,
0000mEeHue HOHSATHIA U METOOB WLTIOCTPUPYIIUE CBSI3U MEXKIY
3HAHUN K%pCOB 7 1 8 KIIaccos, pa3IUYHBIMHU YaCTsIMU Kypca

(4 u) 00O00IIEHEe 3HAHUM
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9 knacc (He MeHee 68 u)

1a. Teopema KOCUHYCOB.

YO606H.[CHHa}I) TeopeMa

CUHYCOB (C paau-

YCOM OITMCAaHHOH

OKpy>kHOCTH). Ha-

XOXIOEHUE NJINH CTOPOH U

BEJIMYUH

YIJIOB TPEYTOJIbHUKOB.
opMyJia IJIOIIAaN

TpeyroJabHUKa

4yepe3 AB€ CTOPOHBI U YIroJ

MEXIY

HuMH. Dopmyna miomaau

4EeTBIPEXYTOJIbHUKA YEPE3 E€r0

JMaroHajin

U YyIoJI MEX/1y HUMH.

Haspanne OCHOBHbBIE BH/IbI
pasziena OcHoBHOe cojep:kaHue HesITebHOCTH
(Tembl)
Kypea (THCI0 o0yyaromuxcs

4acoB)
Tpuronomerpus. | OnpeneneHue DopMyJIHPOBATH ONpeeTeHHs
Teopembl TPUTOHOMETPUYECKUX TPUTOHOMETPHUECKUX (PYyHKITHH
KOCHHYCOB H (%)gHOK]_II/II/I yraos ot 0° no TYIBIX U OPSIMBIX YTJIOB.
CHHYCOB. 0°. BIBOAUTH TEOPEMY KOCHUHYCOB U
Peunienne Kocunyc u cuiyc npsiMoro u | teopemy CUHYCOB
TfeyFOJIbHHKOB TyHOro (c pagrycoM OMHUCAaHHOM
(16 4) OKPYKHOCTH).

Peniars TpeyrojbHUKH.

Pemiare npakruyeckue 3anauu,
CBOJIAIIIECS K Ha-

XOXKJICHUIO Pa3JINYHbIX DJIEMEHTOB
TPEYTrOJIbHHUKA
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IIpakTH49eCKOE IPUMEHEHHUE
AOKa3aHHBIX TEOPEM

IIpeob6pa3oBanue
noxoous.
Mertpuueckue
COOTHOIICHHSA

B OKPY’KHOCTH
(10 ‘B

[Tonsitue o nmpeobpazoBaHUU
HOJ0-

omsl.

CoOOTBETCTBEHHBIE 3JIEMEHThI
OJIOOHBIX (Uryp.

Teopema o nmponsBeneHNn
OTPE3KOB

XOpa, TeopemMa o
MPOU3BEICHUN OTPE3KOB
CEKYIIHX, TEOpEMaA O KBagpaTe
KacaresnpHOU. [IpumMeHeHue B
peIeHN TEOMETPHUIECKHUX
3aj1a4

OcBauBaTh NOHATHE TIpeoOpazOBaHUS
noaoous. .
HccaenoBarb OTHOIIEHUE JIMHEHHBIX
3JI€EMEHTOB
¢uryp nipu_npeodbpazoBaHUHU
nonoowunsa. Haxoaurtn .
OpUMEPHI TIOJOOUSI B OKPY KaroIlleH

CUCTBUTEIBHOCTH.

BIBOJIMTH METPUYECKUE
COOTHOIIICHUST MEXTY OT-
pe3KaMu XOp/l, CEKYIIUX U
KacaTeJIbHbIX C UCIIOJIb30BAHUEM
BIHMCAHHBIX YTJIOB U MOJOOHBIX
TPEYTOJIbHUKOB.

elIaTh reOMETPUYECKUE 3aJ1a4d U
33J1a41 U3 peaJbHOM KU3HU C
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UCIIOJIb30BAHUEM I10100HBIX

TPEYrOoJIbHUKOB
BekTopei (12 1) OmnpeneneHue BekTOpoB, | Hcmoan3oBarTh BEKTOPBI KaK
CJIO>KE€HUE u Pa3HOCTh | HaIpaBJICHHBIE OTPE3KH, HCCJIEA0BATH
BEKTOPOB, YMHO’>KEHHE | T€OMETPHUYECKUI (IIEpEMEIIECHUE) |
BEKTOpa Ha YUCJIO. (puznueckuii (cmia) CMBICJTBI
duznyeckui U | BEKTOPOB.
T€OMETPHUUYCCKHUN CMBICJI | 3JHATh  ONpPeJeJeHHuss CYMMBl U
BEKTOPOB. pa3HOCTH  BEKTOPOB, YMHOKE€HUS
PaznoxxeHWe BeKTOpa [0 | BEKTOpa Ha 4YHCIIO, HCCIe10BaTh
JIBYyM HEKOJJINHEAPHBbIM | T€OMETPUYECKUNA U (PU3HUECKUIA
BEKTOpPaM. KoopaunaTtel | CMBICIBI 9THX oTieparuid.
BEKTOpA. Pemratbs reomMeTrpuyueckue 3agadd C
CKaJ'[;{pHoe MPOU3BEJICHUE HCIIOJIb30BAHUEM BEKTOPOB.

BEKTOPOB, €ro IPUMEHEHUE
IS HAXOXKJICHUS JJIHH U

PackaaasiBaTh BEKTOp 1O
HEKOJUIMHEAPHbIM BEKTOPaM.

JIBYyM
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YTJIOB.
Penrenne 3amay ¢ moMONILIO
BEKTOPOB.

IIpumeneHue BEeKTOPOB AJIst
pelIeHust 3aj1a4y KUHEeMaTHUKU
U MEXaHUKH

HUcnoub3oBarhb CKaJIIpHOE
MPOU3BEJICHUE BEKTOPOB, BLIBOAUTH
€ro OCHOBHBIE CBOMCTBA.
BbluucasaTs CcymMmy, pa3sHOCTb U
CKaJIIPHOE IIPOU3BEIEHUE BEKTOPOB
B KOOpJAMHAaTaXx.

IIpuMeHATH CKaJIsIpHOE
MPOU3BEJICHUE SIS HAXOXXACHUS TJTUH
H YTJIOB
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JlekapToBbI
KOOpPJAWHATHI HA
mwiockoctu (9 u)

JlekapToBbl KOOpPJIUHATHI
TOYEK Ha IJIOCKOCTH.
YpaBHeHue OPsIMOM.
VYrnoBot kKo PUIIHUCHT,
TaHIT€HC YyrIjla HaKJIOHAa,
napajieJibHbIE u
OEePIICHAUKYJISIPHBIC
OpsiMbIE.
VpaBHEHHE OKPY>XHOCTH.
Haxoxnenune koopauHart
TOYEK nepecedyeHus
OKPY>KHOCTH U IPSIMOMU.

Meron koopauHaAT IIpHU
PEIIEHUU T€OMETPUUECKHUX
3ajad4.

HNcnonp3oBanue METO/1a
KOOPAUHATB IMPAKTUYECKUX
3a/1agax

OcBauBaTh NOHSATHE MPIMOYTOJILHOM

CUCTEMBbl  KOOpJMHAT, JEKapTOBBIX
KOOPJAUHAT TOYKH.

BeiBOAMTHL ypaBHEHHE [OPsIMOU U
OKPY’KHOCTH.  BbLIeJsiTb  ITOJHBIA
KBaJIpaT ISl HAXOXKJCHHUsS LICHTpa U
panuyca OKPYXHOCTH o eé
YPaBHEHUIO.

Pemiare 3agayM  Ha HaxXOXKJCHHE
TOYEK  IepecedyeHuss IpsMBIX U

OKPY’KHOCTEH C MOMOIINBIO METoJa
KOOpAMHAT.

Hcnoab3oBarb CBOMCTBA  YIJIOBOI'O
ko3 puIMeHTa NpPAMON TIpU pelIeHUHN
3amaad, ISt onpeneseHust
PacIioIOKEeHUs TIPSIMOMH.

IIpuMeHATH KOOPAWHATHI TIPU PEIISHUH
TEOMETPUUCCKUX W MNPAKTHUESCKUX
3aaa4, TIIIsST MMOCTPOCHUS
MaTeMaTHYECKUX MOJAEJIEH peaTbHBIX
3axa4d («KMETOJI KOOPJUHATY).
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IMob30oBaThCsl JJI1 IIOCTPOCHUSI U
HCCJIEIOBAaHUM 1 pOBBIMHA
pecypcamu.
3HAKOMUTBCA C HCTOpHMell pa3BUTHS
reoMeTpuu
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Ilpooonsicenue

Haspanne OcCHOBHBIE BHbI
pasjena OcHOBHOe coJepkaHue
AeSITeJIbHOCTH 00y4aromMXcs
(TeMbI)
Kypca (4mcjio

JacoB)
IIpaBubHBIE ITpaBusibHbIE @opMyJIHPOBATH ONPEIAEICHUE
MHOI0YT0JIbHUKH. MHOTOYTOJIBH | MPaBUJIbHBIX MHOTOYT'OJIbHUKOB,
Jdanna UKH, HAXOUTh UX 3JICMCHTHI.
OKPY>KHOCTH U BBIYHCIICHUE UX IMoab30BaTHCHA TTOHSITUEM JIJIUHBI
IIOINAAbL Kpyra. | 3JIeMeHTOB. Yucio

Boruuciienne
nJIonaae
(8 )

T U JUTMHA OKPY>XKHOCTH.
JIMHA TYyTU OKPY>KHOCTH.
azuaHHas mepa
ria.

Jnomangbk Kpyra u ero
2JIEMEHTOB

gzeKTopa U CETMEHTA).
BIYHCIICHUE

riomaneu uryp,

BKJTFOYAFOTITUX

AJIEMEHTHI KpyTa

OKPY;KHOCTH,
BBCAEHHBIM C TOMOIIBIO IIPAaBUIJIbHBIX
MHOT'OYT'OJIHUKOB, OlIpee/JIATh YUCIIO
T, JUINHY OyTU U paJiaHHYI0 MEpyY

riia.

POBOJAMTH Iepexo OT paJuaHHOU
MEpPBHI yIIa K
rpalyCHOM U HAa0OOpOT.

npeaeasaTh IUIOIIAAb KpyTa. .
BoiBoaurthk ¢gopmyasbl (B TpalycHOUN U
paauaHHON .
Mepe) Ui AJIMH JIyT, 1ioniaiei
CEKTOPOB U CETMEHTOB.
Beruucasts ruiomanu Guryp,
BKJIIOYAKOIUX DJIe-
MEHTbI OKPY>XHOCTH (Kpyra).
HaxoauTep Tutomaau B 3aadax
peaIbHOM >KH3HHU
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JBrKeHUust

ILIOCKOCTH
(6 4)

IToasaTue o ABU>KEeHUU
IIJIOCKOCTH.
ITapaniensHsblil IEpEHOC,
HNOBOPOT U CUMMETPHSI.
Ocu ¥ UEeHTpPbI
CUMMETPHUH.

IIpocreiine nmpuMeHeHUs
B pPELICHUU 3a1a4

Pa3zouparnb pUMEpHI,

WTIOCTPUPYIOIIHE MOHATHUA
JIBUKEHMUS, LICHTPOB u oceit
CUMMETPHUU.

DopMyIUpPOBATH OIIpEIETICHUS

NapaJuleJIbHOTO IIEPEHOCa, MOBOPOTA U
OCEBOIl CHUMMETpHUM. BbBIBOAMTB UX
CBOMCTBA, HAXOJAUTH HEIIOJIBHUKHBIC
TOYKHU.

HaxoaurThs LIEHTPBI U OCU CUMMETPHUM

npocTedmmnx Guryp.

IIpuMeHaATH NapajuICIIBHBIN TEPEHOC
u CUMMETPHIO npu  pelIeHUuH
reoMeTpuyeckux 3agad (pazouparthb
MpUMEPHI).

Hcnonb3oBaTh 11 OOCTPOEHUS U
HcCcae0BaHUM U(POBBIE PECYPCHI
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IHoBTOpEHME,
o0o00IIEeHNeE,
CHCTeMaTH3 AU

3HAHUI?
(7 )

IloBTOpEeHue OCHOBHBIX
HNOHATUU W METOHOB KYypCOB
7—9 knaccoB, 00001IEHNE U
chUcTeMaTu3alus 3HaHUU.
IIpocreiimmue

reomMerpuyeckue QUrypsl u
ux cBoucrtBa. HM3mepenue

r€OMETPUYECKNX BEJIMYUH.
TpeyroabHUKH.

ITapamnenbHsbie u
EPHEHANKYJIIAPHbIC
IpsIMbIE.

OKpy>XHOCTb U KpYT.
I'eomerpuueckne
MOCTPOECHUsI. YTIJIbl B
OKpY>KHOCTH. Bnimcanubie
" OITMCaHHBbIE
OKPY>KHOCTH
MHOT'OYT'OJIBHUKOB.

IIpsamas u OKpY>KHOCTb.
YHeTbIpEXYTOJIBHUKH.
BrnimcanHble MONMCaHHBIE
YEThIPEXYTOJIBHUKHU.

OnepupoBatb NOHATHSAMHU: uUTrypa,
TOYKa, npssmMasi, yToI,
MHOT'OYTOJIbHUK, PaBHOOEAPECHHBIN U
PaBHOCTOPOHHUN TPEYrOJIbHUKH,
MPSIMOYTOJIBHBIN TPEYTOJILHUK,
MenuaHa, OHCCEKTpHca W BBICOTa
TPEYTroJIbHUKA, napamuieorpaMmm,
poMO, TPpPAMOYrOJILHUK, KBagpar,
Tpanenusi; OKPY>KHOCTBb,
KacaTeJibHasl; PaBEHCTBO W Iogooue
¢uryp, TPEYTrOJbHUKOB;
napajieJIbHOCTh u
NEePIEH/IUKYSIPHOCTD TMPSMBIX, YTOJI
MEX/Ty OpsIMbIMU, CUMMETpUsI
OTHOCUTEIILHO TOYKH W  IIPSIMOIA;
JUIMHA, PAcCTOsIHUE, BEJIMYMHA yria,
MJI0IIA/Tb, TIEPUMETD.

Hcnoab3oBats GopmyJibl: TIEpuUMETpa
U TUJIOMIAIH MHOTOYTOJIbHUKOB, IJIMHBI

OKPY’XHOCTHM ¥ IUIOLIaAd  Kpyra,
o0BéMa PSIMOYTOJIBHOI'O
napasuJiesielunea.
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Teopema
Hayvala
Pemenune
TPEYTOJIbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHUKH.
IIpeoOpazoBanus
MJIOCKOCTH. JIBU>KEHUSI.
IHonodue. Cummerpusi.
ITnomians. Berauciaenue
momaaeu. [ Inmomaam
no100HBIX GUTYD.
JlekapToBbl KOOPAMHATHI
Ha TIJIOCKOCTH.

BekTopbl Ha JIOCKOCTH

ITudaropa wu
TPUTOHOMETPHUH.
o01Inx

OmnepupoBarthb MOHSITUSIMU:
NpsMOYTOJIbHAsi CHUCTEMa KOOpJAWHAT,
BEKTOp; MCIOJb30BATH 3TH MNOHSTHUS
sl TIpeACTaBJIEHUST  JAHHBIX U
pemieHust 3aaad, B TOM YHCJIE U3
ApYyTrux yueOHbIX npeaMeToB. PemaThb
3aJa4d  Ha TM[OBTOPECHHE OCHOBHBIX

ITOHSITHH, WJLTIOCTPAIIHIO CcBs3en
MEX/Iy Pa3IMYHBIMHU YacTsIMU Kypca.
BbiOupars MeTOx JIsI  pEIICHUS
3aJ1a4uu.

Pemrats 3agauM U3 TOBCEIHEBHOU
KU3HHA

IIpu pazpaboTke pabodeil mporpaMMbl B TEMaTUYECKOM ILUIAHUPOBAHUH MOJIKHBI OBITH
YYT€HBI BO3MOXXHOCTH HCHOJIb30BAaHUs DAJIEKTPOHHBIX (OUPPOBBIX) 0O0pa3zoBaTEIbHBIX
peCypcoB, SBISIFOIIUXCS y4€OHO-METOAWUYECKUMH MaTtepuajiamMu (MyJIbTUMEIUNHBIC
OporpaMMbl, JJEKTPOHHBIE YUYEOHUKHM W 33JITaUHUKH, OIICKTPOHHBIE OHUOJIMOTEKH,
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BUpPTyaJbHbIE  JlabopaTopuu, WIPOBBIE  IPOrPaMMBblI, KOJUICKIIMA  [U(POBBIX
00pa3oBaTeIbHBIX PECYPCOB), HCIIOJIB3YEMBIMHU JUISI OOYYCHHSI M BOCIIUTAHUS Pa3IMYHBIX
rpyIn MOJIb30BaTeJIe, MPEACTABICHHBIMH B DJJICKTPOHHOM (ImppoBOM) BHIE U
peanu3yrommmMu auaaktuaeckue BosmoxkHocty KT, conaepkaHue KOTOPBIX COOTBETCTBYET
3aKOHOJATEIbCTBY 00 OOpa30OBaHHU.
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PABOYAA IPOI'PAMMA

YYEBHOI'O KYPCA «BEPOSATHOCTb U CTATUCTHUKA».7-9
KJIACCBI

LEJI U3YYEHNWA YYEBHOI'O KYPCA

B coBpemeHHOoM 1HM(POBOM MHpPE BEPOSATHOCTH U
CTATUCTHUKA MTPUOOPETAIOT BCE OOJIBIINYIO 3HAUUMOCTD, KaK
C TOYKHM 3PEHHUsI NPAKTUYECKUX NPUIOXKEHUH, TaKk U HUX
poJu B 00pa3oBaHUM, HEOOXOAUMOM KaKJOMY YEJIOBEKY.
BospacTtaer 4ucimo mpodeccuii, TIpuU  OBJIAJICHUU
KOTOpbIMHU TpebyeTcsi xopoiliasi 6a3oBasi MOATOTOBKa B
o0sacTu BEpOSITHOCTU M CTATUCTHUKH, TaKasi NOArOTOBKA
Ba)KHA JJIs1 IPOJOJIKEHUsI 0Opa30BaHUs U JUISl YCHEUIHOMN
npodeccuoHaIbHON Kapbephl.

Kaxnp1ii 4eioBeK MOCTOSIHHO NPUHUMAET PEUICHUsI Ha
OCHOBE HMEIOIIMXCSI 'y HEro JaHHbIX. A Juid
OOOCHOBAHHOI'O HOPUHATHS  PELICHUS] B  YCIOBUSIX
HEJIOCTaTKa WJIM H30bITKa MHPOpMAlIMM HEOOXOJIMMO B
TOM YHCJIE XOPOUIO C(PpOPMHUPOBAHHOE BEPOSITHOCTHOE U
CTATUCTUYECKOE MBIIIJIEHHE.

HNMeHHO T103TOMYy OCTPO BCTajla HEOOXOJAUMOCTh
copmupoBath y oOy4arommxcss (PyHKIHOHAIBHYIO
rpaMOTHOCTbh, BKJIIOHAIOLIyIO B ce0si B KadyecTBe
HEOTHEMJIEMOU COCTABJISAIOIIEN YMEHUE BOCOPUHUMATh U
KPUTHYECKHU aHaJIM3UpPOBATh uHpopMaIuio,
MPEJACTABIICHHYIO B Ppa3JIM4YHbIX (opmax, IOHUMATh
BEPOSITHOCTHBIN XapaKTEep MHOTMX PEaJIbHBIX IIPOLIECCOB
u 3aBUCHMOCTEM, IIPOU3BOAUTH npocTenmme
BEPOSITHOCTHBIE pacy€Tbl. 3HAKOMCTBO C OCHOBHBIMH
OpUHLUIIAaMU cOopa, aHajiu3a U OPEJICTABICHUS JaHHBIX
U3 pas3IM4yHbIX cdep XKU3HM OOIlecTBa MU rocyjaapcrBa
MpUOOIIaeT OOYyUaAIOUIUXCs K OOIIECTBEHHBIM HHTEpPECaM.
N3yyeHne OCHOB KOMOMHATOPUKH pa3BUBAET HAaBBIKU
opraHuszaluu nepedbopa u nojacuyéra 4yucia BapuaHTOB, B

156



TOM 4YHCJIEe, B TMPUKIATHBIX 3a7adax. 3HAKOMCTBO C
OCHOBaMH Teopuu TrpadoB cO34aET MaTeMaTHUYECKUM
dynnamenT s popMUpOBaHUS KOMIIESTECHIIUN B 00JIaCTH
nH(GOPMATUKU U HU(PPOBBIX TexHOJOTHI. [ToMmumo sTorO,
IPHU U3YYEHUU CTATUCTUKU U BEPOATHOCTHU O0OOraIaroTcs
MPEACTABIICHUS yYalllUXCsl O COBPEMEHHOM KapTHHE MUpa
U METOJZaxX ero UcciaeaoBaHus, (OpMHUPYETCINOHUMaHNE
pOJIM CTAaTUCTUKU KaK MCTOYHMKA COLUAJIBHO 3HAYUMOI
nH(GOPMAIINHU U 3aKJIaIBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIIJICHUS.

B coorBercTBMM € JAaHHBIMHM LEJSIMU B CTPYKTYpe
nporpamMmbel  yyebHoro kypca  «BeposTHOCTE M
CTaTUCTHUKA» OCHOBHOM NIKOJBI
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BBIJCJICHBI CJIEYIOIIHE  COJIepPKATEIbHO-METOINYECKUE
JIMHUH:

«IIpencraBienre naHHBIX U OONUCATEIIbHASI CTATUCTHUKAY;
«BeposTHOCTB»; «neMeHThI KOMOUWHATOPUKN;
«BBenenune B Teopuro rpadoB».

Conepxxanme snmHUM «lIpencraBienue MmaHHBIX U
onucarenbHas CTAaTUCTHUKAa» CIYXXUT OCHOBOM  JJIst
(opmupoBaHusT HaBBIKOB padOTHI ¢ HWH(pOpManuei: oT
YTEHUSI U UHTEpHpeTali WH(GOPMAIINHU, TPEICTABICHHOMN
B Tabnuilax, Ha amarpamMmax u rpadwukax g0 cbopa,
NpeJICTaBJICHUSI U aHalin3a JaHHBIX C HCIIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHUK CpeIHuX u
pacceuBaHnusi. PaboTas ¢ naHHBIMHU, OOyYarOIIHEeCs y4aTcs
CYUTHIBATh M UHTEPOPETHPOBATH JaHHBIC, BBIABUTATH,
apryMEeHTHPOBAaTH u KPUTHUKOBATH npocTennine
TUIOTE3bl, Pa3MbBILIUISITh HaJl (haKTOpPaMU, BBI3bIBAIOIIIUMU
WU3MEHYUBOCTb, H  OIIEHMBaTh WX BJIWSHHUE Ha
paccMaTpuBaeMbIe BEJIMYUHBI U TTPOIIECCHI.

HNuryutuBnoe peacTaBIeHUE o Clly4arHOM
W3MEHYUBOCTH, WCCIIEIOBAaHME 3aKOHOMEPHOCTEH |
TEHJEHIUNA CTAaHOBUTCS MOTHBHUPYIOILIEH OCHOBOW JJIst
U3Yy4YE€HUs1 TEOPHUU BEPOSITHOCTEN. bonbmmoe 3HaueHHe
3JIECh HMMEIOT TIPaKTUYECKHE 3aJaHusl, B YaCTHOCTH
ONBITHIC KJIACCUUYECKHMH BEPOSITHOCTHBIMH MOJCIISIMH.

I[TorsiTHE  BEpPOSITHOCTH  BBOAWUTCSA  Kak  Mepa
MpaBAoNoo0usl ciaydyaiiHoro coObiTusA. Ilpu mn3ydeHum
Kypca oOydarommecss 3HaKOMSTCA C IPOCTEHIINMH
METOJIaMH BBIYHCIIEHUSI BEPOSITHOCTEH B CIyYalHBIX
ADKCIIEPUMEHTAaX C PABHOBO3MOXKHBIMH 3JIEMEHTApHBIMU
WCXOJaMH, BEPOSITHOCTHBIMH 3aKOHAMH, TTO3BOJISTFOIITIMH
CTaBUTBHU pemaTh 0ojiee CIIOKHBIC 3a1adi. B Kypc BXoasT
HaydaJIbHbI€ MPEACTABICHUS O CIIyYalHBIX BEIUYUHAX U
WX YUCJIOBBIX XapaKTEPUCTHUKAX.

Takke B paMKax »3TOro Kypca OCYLIECTBIISIETCS
3HAKOMCTBO  OOydYaloIIMXCsi C  MHOXECTBaAaMHU U
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OCHOBHBIMU ornepanusiMu HaT MHOXECTBaMH,
paccMaTpuBarOTCs MIPUMEPHI NPUMEHEHUS JIJISI PELICHUS
3aj1ad4, a  Takxe HUCIIOJIb30BaHUS B JPYTUX
MaTeMaTHYECKUX Kypcaxu yudeOHBIX MpeaMeTax.

MECTO YUEBHOI'O KYPCA B YYEGHOM IIJIAHE

B 7—9 kimaccax wu3ywaercsi Kypc «BeposTHOCTH H

CTaTUCTHKA», B KOTOPBIH BXOJAT pa3ziensl:
«IIpencraBieHre naHHBIX U OOHUCATEIbHAsI CTATUCTHUKA»;
«BeposTHOCTBY; «DeMeHTBI KOMOUWHaTOPUKN;

«BBeneHnue B Teopuro rpadgon».

Ha usydyenue nanHoro kypca orBoauT 1 ydyeOHBIN yac
B HEJEJIIOB T€YCHHE KaXXJOT0 Tojia o0y4ueHus, scero 102
y4eOHBIX 4aca.
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COJAEPXAHUME YYEBHOT'O KYPCA (I10 'OJIAM ObYUEHN )

7 KJacc

IIpencrasienue naHHBIX B BUAE TaOJIUIL, JUArpaMm,
rpa¢ukoB. 3anoJIHEHHUE TaOJHIl, YTEHUE U IIOCTPOCHHUE
auarpaMM (CTOJIOMKOBBIX (CTOJIOYATBIX) U KPYTOBBIX).
Urenue rpadukoB pearbHBIX MOpoleccoB. HM3BreueHue
nH(OpPMaAIIUU U3 JAHArpaMM U TaOJIMI, UCMOJIL30BAHUE U
UHTEpIIpeTanusi JaHHBIX.

OmnucarenbHasl CTAaTUCTUKA: CpejiHee apu(pMETHIECKOE,
MeauaHa, pas3max, HauOosbllee ¢ HauMCEHbIICE
3Ha4YeHUsi HaOopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4alHOW U3MEHYUBOCTH.

Cny4daiiHbplii 3KCHepUMEHT (OIbIT) UM ClIy4dailHOe
cooObITHe. BeposTHOCTE B yacToTa. POJIb MajoBEepOSITHBIX
U OPAKTUYECKHU JIOCTOBEPHBIX COOBITUH B TPUPOAEC U B
obmrectBe. MoHeTa ©W WUrpajbHasi KOCTh B TEOPHUH
BEPOATHOCTEM.

I'pa¢d, Bepmmna, pedpo. CreneHp BepHIMHBI. YHCIO
pE€dep U cymmapHas creneHb BepliuH. IIpeacrasienue o
ceszHocTU Tpada. Llenu u nuknel. [yt B rpadax. O6xonq
rpada (pitniepoB nyTe). llpencraBinenue 00
OpHMEHTHUPOBAaHHOM Trpagde. PemeHue 3aaduc MOMOMIBIO
rpados.

8 kiacc

I[IpencraBnenne OaHHBIX B BUJE TAOIUIl, AUArpamMMm,
rpadUKOB. MHoxkecTBO, DJIEMEHT MHO>KECTBA,
OIMHOKECTBO. Onepanuu  HaJA  MHOXECTBAMU:
obbenmHEHUE, TiepecedeHne, gornoiaHeHue. CBolcTBa
omepanyii  HaJT MHOXECTBAMHU: IMEPEMECTUTEIHLHOE,
coueTaTenbHoOE, pacopenenuTenbHoe, BKJIFOUEHUS.
Hcnonb3oBanue rpaUIeCKOro pEJICTABIICHUS
MHO>KECTB JJIsI ONUCAHUS peaibHBIX
HPOIICCCOB U SIBJICHUH, IIPU PEIICHUU 3a1ad.

N3mepenne paccenBaHus JaHHBIX. Jlucniepcusti u
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CTaHAAPTHOE  OTKJIOHEHHWE  YHUCJIOBBIX  HaOOpOB.
Jnarpamma paccenBaHUs.

DeMeHTapHbIe COOBITHS CJIy4allHOTO onbITa.
Cnyuaiiabeie coObITHsA. BepossTHOCTH COOBITHI. OTIBITHI C
PaBHOBO3MOXXHBIMU AJIIE€MEHTAPHBIMU COOBITHUSIMH.
Cny4aliaeiii BEIOOp. CBsI3b MEXAY MaJOBEPOSITHBIMU U
MPAKTUYSCKU JOCTOBEPHBIMH COOBITHSIMU B MPHUPOJIE,
olIecTBe U HaykKe.

JepeBo. CBoiicTBa nepeBbEB: €AUHCTBEHHOCTb ITyTH,
CYLIECTBOBAHUE BUCAYEH BEpIIHUHBI, CBS3b MEXKIY
YHCJIOM BEPIIUH U yucioMmpéodep. [IpaBuiio yMHOKEHUSsI.
Pemrenue 3azmau ¢ momotisio rpagos.[IpoTuBononoxHbie
coobiThsi.  Jlmarpamma Diinepa. OObenumHeHUE U
nepeceueHue coObITHil. HecoBmecTHbIE  COOBITHS.
dopmyna  cIIO0KeHUA BE€POATHOCTEM. YcnoBHas
BEpOsITHOCTH. lIpaBuio ymHoOxeHusi. He3aBucumbie
coOrnITus. [IpencraBienne 3KCOepUMEHTAaB BUJIE JAEpeBa.
Pemienue 3amau Ha HaxXOXJCHHUE BEPOSITHOCTEH C
IIOMOIIIBIO epesa CIIy4yalHOTr o SKCIIEPUMEHTA,
auarpamMm Dunepa.

9 kiacc

IIpencrasieHne JaHHBIX B BUAE TaOJIUL, JHArpaMm,
rpaukKoB, MHTEpHpeTanuus JaHHbIX. YTeHue U
nocrpoeHue Tabnun, JauarpaMMm, TpadUKOB IO
p€albHBIM JaHHBIM.

IlepectanoBku u ¢dakropuan. CouyeTaHUs] WU YHCIIO
coyeranu. TpeyronbHuk Ilackamns. Pemenue 3amau c
HUCIIOJIb30BaHUEM KOMOWHATOPHUKH.

I'eomeTpuueckass BeposATHOCTb. CiiydyalHbI BBIOOpP
TOYKHU U3 (PUTyphI Ha TJIOCKOCTH, U3 OTpe3Ka U U3 AYyTHU
OKPY>KHOCTH.

Hcneitanue. Ycnex u Heyaada. Cepusi HCOBITAaHUN 110
nepsoro ycnexa. Cepusa wucnelTaHuii  beprynum.
BepositTHOCTH COOBITHIT B cepun UcibITaHUN bepHysu.

CnyuJaiiHasi BeJIMYMHA U pacIpeaesICHUE BEPOSITHOCTEM.
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Maremaruueckoe oxugaHue U gucrnepcusi. llpumepsl
MaTEMaTHYECKOTO  OXHMAAHUSI KaK TEOPETHUYECKOTO
CpE€IHEero 3HA4ueHWUs BEJMYUHBI. MaTreMaTudeckoe
OKHUJIaHUE U JIUCIIEPCHUS] CIIyUyaliHOW BEJIMYHHBI
«YUCJIO YCIIEXOB B CE€PHUHU HCIbITAaHUN bepHym».
ITonssTue o 3akoHe OoJybIMX uyHcell. HM3mepenue
BEPOSITHOCTEM C NOMOILBIO 4YacToT. Poib W 3HauyeHue
3aKOHAa OOJIBLITUX YHUCEII B MPUPOJIC U OOIIECTRBE.

TJIAHAPYEMBIE TIPEJIMETHBIE PE3VJIbTATbI OCBOEHHS
[IPUMEPHO PABOYEI IIPOIPAMMBbI KYPCA (ITO TOJIAM
OBYUEHMUST)

I[IpenmeTHbIE pe3yiabTaThl OCBOEHUS Kypca
«BepositHocTh W cratucThka» B /—9  Kiaccax
XapaKTEPU3YIOTCs CIEAYIOIMMU YMEHUSIMHU.

7 kaacce

— UYwurate  uHpOpMaIUIO, MOPEACTABICHHYIO B
TabIuiax, Ha AuarpaMMax; IpeJICTaBIIsITh JaHHbIC B BU/JIE
TaOIH1I, CTPOUTH JAuarpaMmbl (cTONIOUKOBBIC
(cTonbuaTbie) U KPYroBbI€) II0 MAaCCUBAM 3HAUEHUM.

— OmnucelBaTb MW HUHTEPHPETUPOBATH  pPEaJbHBIE
YHUCJIOBBIE JaHHBIE, IIpEJ/ICTaBJI€HHbIE B TalOiWIlax, Ha
JauarpaMmmax, rpapukax.

— Hcmmons3oBarh JJIs1 OIIMCAaHUA JaHHBIX
CTATHUCTUYCCKUC XapaKTCPUCTUKH. CpECAHEEC

apI/I(I)MCTI/IquKOC, McauaHa, HauOoJIbIlIEe U
HaAanMMCHBIIICC 3HAYCHUS, pa3dMax.

— Hwmets npeacraBiieHUE O CiIydallHON
U3MEHYHUBOCTH Ha MpUMepax IieH, GU3NUYECKUX BEIUYUH,
aHTPOIIOMETPUYECKUX JAHHBIX; UMEThH MPEICTABICHUE O
CTATUCTUYECKON YCTOMYHUBOCTH.

8 kiace
— MH3Bnekatp u 1ipeoOpa3zoBhIBaTh HHGPOPMAIHIO,
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MPEACTAaBIICHHYIO B BHJIE TaOJUIl, qUarpamMmm, rpadmkos;
MPEJICTaBISATH JAaHHBICE B BHUJAEC TaOJMI, JUarpamu,
rpa¢duKOB.

— OrmmceiBaTh JaHHBIE C ITOMOIIBIO CTATHCTHYECKHUX
rokKasaTeJIel: CpeJHUX 3HAYCHUUW U MEp pPacCeUuBAHUSA
(pa3max, qucnepcust U CTaHAAPTHOE OTKIJIOHCHHUE).

—  HaxoauTh 4acTOTHI YACIIOBBIX 3HAUYEHUN U YaCTOThI
COOBITHII, B TOM 4YHCJIC MO pe3yjbTaTaM H3MEPEHUN H
HAOJIFOJICHUMN.

— Haxoauth BEpOATHOCTHU CIIydyalHBIX COOBITUM B
OIBITaX, 3HAasE BEPOSITHOCTH JE€MEHTApHBIX COOBITHUH, B
TOM 4YMCJI€ B  OIBITaX C  PaBHOBO3MO>XHBIMH
AJIEMEHTAPHBIMU COOBITUSIMH.

— MHcnonws3oBaTth rpaduyeckue MOJEJIHU: JAEPEeBO
CllydallHOrOo  3KCIIEpMMEHTa, Juarpammbl  Oiiepa,
YUCIJIOBAst IpsiMast.

— OmnepupoBaTthb HOHSITHUSIMMU MHOKECTBO,
ITOAMHO>KECTBO; BBITIOJIHSITH onepalmu Haxg
MHO’KECTBAMH: oOBeIMHEHHE, rnepeceyeHue,

JOITOJIHCHUC, TIIePCUUCIIATH OJICMCHTBI MHO>XKCCTB,
IIPUMCHSTH CBOICTBa MHO>XECTB.

— Hcnons3oBath rpaguyeckoe IIpECTaBIICHUE
MHO>KECTB W CBsI3€d MEXJAy HHUMH Ul OITMCAHUs
MPOIIECCOB U SIBJIEHUH, B TOM YHCJIE NIPU PEIIEHNUHU 3a7a4
U3 JPYyrUuX y4eOHBIX MPEIMETOB U KYPCOB.

9 kJacce

— MU3Bnekatp u 1ipeoOpa3zoBbIBaTh HHGPOPMAIHIO,
MPEACTABIICHHYIO B Pa3JIWYHBIX HCTOYHHKAX B BHJIC
TabnuIl, auarpamMMm, rpadmKoOB; TIPEACTABIISITH JIaHHBIC B
BUJE TAOJIHL, TUarpaMM, rpa)uKoB.

— Pematn 3aJa4dmn OpraHU30BaHHBIM HCpC60pOM
BapHUaHTOB, a TAKIKC C UCITOJIB30BAHUCM KOM6I/IHaTOpHBIX
IIpaBuI 1 METOJO0B.
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— Hcmmons3oBaTh onrcaTeIbHBIC XapaKTCPUCTUKH JIsL
MaCCHUBOB 4YHCJIIOBBIX JaHHBIX, B TOM 4YHUCIIC CPCAHUC
3HA4YCHUA U MEPBI paCCCUBaHMs.

— Haxoauts 4acTOThI 3HAYEHUM U YaCTOThl COOBITHS,
B TOM 4YHCJI€ NOJIB3YSCh pe3yJibTaTaMU ITPOBEIEHHBIX
U3MEPEHUU 1 HAOJIIOJeHUH.

— HaxoauTh BEpOATHOCTH CIIy4allHBIX COOBITHH B
U3YYEHHBIX OIIBITaX, B TOM YHCJIE€ B ONbITaXx C
PaBHOBO3MOJKHBIMU  3JI€EMEHTAPHBIMU COOBITHUSIMH, B
CeprsAX HCHBITAHUW O MEPBOrO ycCliexa, B CEPUsIX
ucnelTannii bepryium.

— Hwmerts npeacraBiieHUe O CIIy4alHOM BEJIMYHHE U O
pacrpeneseHn BEpPOSITHOCTEN.

— Hwmetp npencraBieHHE O 3aKOHE OOJIBIIMX YHCEI
KaKk O MpPOSIBJICHUH 3aKOHOMEPHOCTH B CIy4aiHOM
W3MCHYMBOCTH M O POJIM 3aKOHA OOJIBIINX 4YHCET B
MPUPOJIE U OOIISCTBE.
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TEMATUYECKOE TINTAHUPOBAHUE YYEBHOI'O KYPCA(IIO TOJJAM OBYUEHU )
7 xiacc (He menee 34 u)

HasBanue
paszeJia OcHOBHoOe cofiep:kaHue XapakTepucTHKa eSTeJIbHOCTH
(Tembl) o0yyarumuxcsi
(umciio
4acoB)
IIpeacrasiienne Ilpencrasienue naHHbpIXx B | OcBauBaTh CHOCOObLI MPEICTABICHUS
JAHHBIX Tabnunax. [IpakTUYecKkue | CTaTUCTUUECKHX JaHHBIX M YHCIOBBIX
(7 ) BBIYHCIICHUS O | MacCMBOB C MOMOIIBIO TaOiIull U
TaOJIMIHBIM JJAaHHBIM. | JuarpaMmm c HUCHOJIb30BaHUEM
N3Bneuenue U | aKTyaJlbHBIX W BaXXHBIX JIAHHBIX
WHTEpHOpEeTaus (nemorpaguueckue JIaHHBIE,
TAOJIUYHBIX JIAaHHBIX. | MMPOWU3BOJACTBO  IIPOMBINUJIEHHOW U
IIpakTnueckass padora CEJIbCKOXO3sIMICTBEHHON  TNPOJAYKIIMH,
«Tabmuens. OOI1IECTBEHHbIE u OPUPOJIHBIE
I'papuaeckoe SIBJICHUS ).
NPEACTABJICHUEC JIAaHHBIX B | JIzyyarhn MeTObI paboThl c
BHUIE KPYTOBBIX, | TaGIu4YHBIMH "u rpadpudecKkumMu
CTOJIOMKOBBIX HpeaCTaBICHUSIMU MaHHBIX c
(cTonOG4aThIX)  OHATPAMM. | [OMOIIBIO NU(PPOBBIX PECYPCOB B
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YUreHue U IOCTPOCHHE
JAAArpaMm. IIpumepsr
naeMorpadguaecKkux

auarpamm. IIpakTudeckas
padoTta «/luarpaMMbD»

XO0J€ MPAaKTHIECKUX paboT

OnucarejbHas

CTATHCTHKA
(8 W)

YucoBble HAOOPHI.
Cpennee apudmMeTHdIecKoe.
Menuana 4ucioBoro Habopa.
YcTounBOCTE MEIHUAHBI.
IIpakTuueckas padorta
«CpenHue3HaUYCHUS.
HaubGomnbiee n
HauMEHbIIIee 3HAUCHUS
gucioBoro Habopa. Pazmax

OcBauBaTh NOHATHS. YUCIOBOH HAOOp,
Mepa LEHTpaJIbHON TeHASeHUUH (Mepa
IIEHTpa), B TOM 4YHCJIE CpeJIHee
apudmeTndeckoe, MeIMaHa.
OnuceIBaTh CTAaTUCTUYECKUE HAHHbBIE
C IIOMOIIBFO CpeIHero
apupmMeTuIecKoro u MeEeJUaHBbI.
Pemate 3amaun.

H3yyarb cBOMCTBA CpPEJHUX, B TOM

YHUCJIE C NOMOIIBIO  HH(PPOBBIX
pecypcoB, B XOJie IIPAaKTHYESCKHUX
paodoT.
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OcBanBaTh NOHATHA: HauboJIbIlIEE U
HaMMEHBIIIEe 3HAUYEHUS  YUCIIOBOIO
MaccHBa, pazMax.

Pematp 3amaum Ha BBIOOp criocoba
OINMCAaHUA IOAaHHBIX B COOTBETCTBUU C
IPUPOIOH JAHHBIX " LETSIMUA
HUCCIIEIOBAHUS
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Ilpooonsicenue

Ha3Banue
pasaena OcHoBHOE copep:kaHue XapakTepucTHKa AeSTeJbHOCTH
(Tembl) o0yuyamuxcsi
(qucio
4aCoB)
Cayuaiinas CnyyaiiHasi M3MEeHYHBOCTH | OcBamBaTh NOHATHA: JacToTa
H3MEHYNBOCTH (mpumepsl). YacrTora | 3HaUYEHUU B MaccuBe  JaHHBIX,
(CR)) 3HAYCHUW B  MAacCHUBE | I'PYIIIMPOBKA NAaHHBIX, THCTOrpaMma.
JIAHHBIX. I'pynnupoBka. | Crpours u aHAJIM3MPOBATH
I'ucrorpammel. TUCTOTPaMMBbI, MOAOUPATH TTOAXOSIIIHN
IpakTuueckas pabora | MIar rpynmnupoOBKH.
«Cny4aiinas OcBauBarb rpadudeckue
N3MCHYUBOCTB» npeacraBiICHUA Pa3HBIX BHUI0OB
CJIydalHOW MW3MEHYHWBOCTH, B TOM
4ycjie €  OOMOIIbI0  IU(PPOBBIX
pecypcoB, B XOJi€ TMPAKTHYECKOU

paboThI
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BBenenue B

Teopuro rpagos
(4 1)

I'pad, Bepmmna, peOdpo.
IIpencraBnenune 3agauu c
nomoluipo rpada. CreneHn
(BaJIEHTHOCTBH)  BEPIIHUHBI.
Yucno p€dep u cymmapHas
creneHs BepmuH. llens n

OcBauBaTh NOHATHA: Tpad, BEpIHINHA
rpaga, pedbpo rpada, CTENEHb
(BaJICHTHOCTbH BEPIIIUHBI), IIEMb U ITHKJI.
OcBauBaTh NOHSTHA. IIYyTh B rpade,
SIIIEpOB myTh, 00XO0[ rpada,
OPHUEHTHUPOBAHHBIN rpad.

uukia.  Ilyte B rpade. | Pemare 3aga4yM Ha NOHUCK CYMMBI

IIpencraBnenue o | creneneidd BepmmH rpada, Ha TOHUCK

cesasHocTu rpada. OO6xox | oOxoma rpada, Ha NOUCK HyTed B

rpada  (DHJIEpOB IIyTh). | OPMEHTHPOBAHHBIX Ipadax.

IMpencraBnenue 00 | OcBamBaTb CHOCOOBI TIPE/CTABICHUS

OPHEHTUPOBAHHLIX rpadax | 3a1a4 U3 Kypca anreOpbl, r€OMETPUH,
TEOPUU BEpPOSATHOCTEH, IpyTrux
MNpeIMETOB € IIOMOIIBIO  TpadoB
(KapThl,

169




CXEMBbI, DJIEKTpUUYECKHE LENH,
(pyHKIIMOHaNBHBIE COOTBETCTBHS ) HaA
npuMepax

BepositHOCTB M
4yacToTa
CJIy4aiiHOT 0

COOLITHSA
(4 )

Cny4dalHbIH1 OMBIT u
ciydyaiiHOe coOnITHE.
BeposaTHocTh M wyacTtoTa
COOBITHSL. Ponb
MaJIOBEPOSITHBIX u
OPaKTUUYECKU

JOCTOBEPHBIX COOBITUN B
opupoae U B OOIIEecTBe.

Monera u  wurpajgbHas
KOCTh B TEOpUH
BEPOSATHOCTEN.
IIpakTuueckas padora
«YHacrToTra BBITIQICHUS
opiaa»

OcBauBaTb NOHATHA.  CIy4dalHBIA
OITBIT u cllydyaifHOe coOnITHE,
MaJIOBEPOSATHOE u IIPAaKTUYECKHU

JIOCTOBEPHOE COOBITHE.
HN3y4yaTh 3HAUUMOCTHh MaJIOBEPOSITHBIX
COOBITHHM B MpHUPOJIC U OOIISCTBE Ha

Ba>KHBIX npuMepax (aBapuwu,
HecUYaCTHBbIE cily4dau, 3amnmra
NEepPCOHAJIIBHOM uHdopmauu,
nepeayda JaHHbIX).

HN3yuarts poJib KJIACCUYECKHUX
BEPOSAATHOCTHBIX MoJeneil (MoHerTa,
UrpajabHas KOCTB) B TEOPUU
BEPOATHOCTEM.

Hab0aopare u wuM3y4yaTb  4acToOTy

COOBITUH B MPOCTBHIX IKCIIEPUMEHTAX,
B TOM YMCJIE C HOMOIIbIO HHUPPOBBIX
pecypcoB, B XOJI€ TMPAKTHYECKOU
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padoThl

O06001eHNeE,

KOHTPOJIb
(5w

IlpencraBneHne  TaHHBIX.
OnucareibHass CTaTUCTHKA.
BepositHOCTE  CilydyallHOTO
COOBITHSA

IToBTOpPSATH U3y4YECHHOE u
BBICTPAMBATh CUCTEMY 3HAHUM.
Pemars 3ajaum Ha IpeaCTaBIECHUE U
ONMCAaHWE  JAHHBIX C  IIOMOUIBIO
U3Y4YEHHBIX XapaKTEPUCTHUK.
OOcyskpaTe npuMepbl  CIIy4YaillHbIX
COOBITHH, MaJIOBEPOSATHBIX U
MIPAaKTUYECKHU JIOCTOBEPHBIX
ClIydyaWHBIX COOBITMH, HX pOJIU B
NPUPOJAE U )KU3HU YEJIOBEKA
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8 kimacc (He meHee 34 u)

Kypca/ kJjacca
@ %)

OnucarenbHas CTaTUCTHUKA.
Crny4yaliHasi U3MEHYHUBOCTb.

Cpennue YHCJIOBOTO
HaoOopa.

Crny4yaliubie COOBITHSI.
BeposiTHOCTHM U  YaCTOTHI.
Kmaccunueckue MOJIEIIH
TEOpUH BEPOSITHOCTEM:

MOHETA nUurpajibHasa KOCTb

Ha3Banmue
pasaena OcHoBHOE coaep:kaHue XapakTepucTHKa AeSTeJbHOCTH
(Tembl) o0yuyamuxcsi
(umciio
4acoB)
IHoBTOpeHue IIpencraBnenue  ngaHHbiX. | IloBTOPATH U3YYEHHOE U

BBICTPAMBATh CUCTEMY 3HAHUM.
Pemarp 3aga4um Ha IpeACcTaBICHUE U
ONMCaHUE JAHHBIX C  IIOMOIIBIO
U3YYEHHBIX XapakTepucTtuk. Pemarsb
3agadu Ha IIpEeACTaBICHUE
TPpYIINHAPOBAHHBIX JAaHHBIX U ONMCAHUE
CJIy4aliHOW U3MEHYHUBOCTH.

Pemiate 3agauM  Ha  OIpEaEIECHUE
4acCTOThI CIIyYalHBIX COOBITHIA,
0o0Cy’XJIeHHEe MPUMEPOB CIIy4YalHBIX
COOBITHU, MaJIOBEPOSITHBIX u
NPAKTUYECKH JOCTOBEPHBIX
CIIy4YalHBIX COOBITHUIH, HX PpOJHU B
OPUPOJIEN KU3HU YEJIIOBEKA
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OnucarejapHas Otknonenusi. Jlucnepcuss | OcBaMBaTh MNOHATHA: JIUCIIEPCUS U
CTAaTHCTHKA. YHUCIIOBOTO Habopa. | cTaHJapTHOE OTKJIOHEHHUE,
PaccenBanue CraHmapTHOC OTKJIOHEHHE | MCHOJIB30BAaTh 3TH XapaKTE€PUCTUKU
JaHHBIX YHUCIIOBOTO Habopa. | JJIs1 OIIMCaHUsI pacCeHUBaHUs JIAHHBIX.
(4 ) JnarpaMMbl pacceuBaHUs BeiaBurath rumnore3bl 00 OTCYTCTBUU
WIM HAJIWYWW CBS3U MO JauarpaMmam
paccerBaHUs.
CTpouTsh IuarpamMmmbl paCCEHUBAHUSI 1O
HUMEIOINMCS TaHHBIM, B TOM YHCIIE C
MOMOIIIBIO KOMITBIOTEpA
MHoskecTB MHOX€eCTBO, OcBanBaTh NOHSTHSA . MHOXKECTBO,
a(4 q) MOAMHOKeCTBO. Orepaiiuu | 3JIEMEHT MHOXKECTBA, IIOAMHOXKECTBO.
Hax MHOKECTBAMH: | BBINMOJHATHL onmepamuu Hal
00BbeIUHEHHE, MHO’KECTBAMHU: 00beJIUHEHHUE,

nepeccucHuc, JOIMOJITHCHHUC.

CpoiicTBa omnepauuii Hajg

rnepecedyeHue, A0TOTHEHUE.
HNcnoabp30BaThL CBOMCTBA:
MEPEMECTUTEIBHOE, COUETATEIILHOE,

MHOXECCTBaAMM:
lepeMeCTUTENBHOE, I;IB.CHpeﬂCJII/ITCJIbHOC, BKJIIOUEHMUSA.
codeTaTesbHOe, CHOJIBL30BATH rpapuyeckoe
i TaBJIEHUE MHO>KECTB TP
pacnpenenuTeasHOE, peac C€HME MHOXKEC p
MUCAHUU pEaIbHBIX II B U
BKJIFOUEHMUS. OMHCAaHNHN pe pouecco
ABJICHHUU, HpI/I peHIeHI/II/I 3aga4 U3
I'paduaeckoe
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MpEICTaBJICHUE MHOXKECTB JIPYTUX Y4YEOHBIXIIPEIMETOB U KypPCOB
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BepositHo
CTh
cJiy4yaifHoOr
0 coObITHS

(6 )

DJeMeHTapHbIC
COOBITHSL. Cinyudaiinble
COOBITHSL.

bnaronpusitctByroiue
3JIEMEHTapHBIE COOBITHS.
BepositHocTH  cOOBITHIA.
OT1IBITHI c
PaBHOBO3MO>XHBIMHU
3JIEMEHTapHBIMU
coObITusiMu. CirydaliHbIi
BBIOOp.

IIpakTnueckass  pabora
«OT1IBITHI c
PaBHOBO3MOKHBIMH
3JI€EMEHTapHBIMU
COOBITHSIMI

OcBauBaTh MNOHSTHS. DJJIEMEHTapHOE
coOwpITHE, CllydaiiHOE€ COOBITHE  Kak
COBOKYITHOCTH  OJIarONpUSITCTBYIOIIIUX
AIIEMEHTAPHBIX COOBITHIA,
PaBHOBO3MOXXHBIC AJIEMEHTApPHbBIC
COOBITHSI.

Pemiatp 3amaum  Ha  BBIYMCIICHHE

BEPOSATHOCTEH COOBITHUH MO BEPOSATHOCTSIIM
3JIEMEHTApPHBIX COOBITUH  CiIy4ailHOTO
OIIBITA.

Pemiate  3agaum Ha  BBIYMCIICHHE
BEPOSITHOCTEW COOBITUM B ONBITAX C
PaBHOBO3MOKHBIMU 3JI€MEHTapHBIMU
COOBITUSIMH, B TOM YHCJIE C MOMOIILIO
KOMIIBIOTEPA.

ITpoBoauTe M HU3y4YaTh ONBITHI C
PaBHOBO3MOXXHBIMHU 3JIEMEHTapHBIMU
COOBITHSIMHU (C HCIIOJIb30BAaHUEM MOHET,
UTpaJIbHBIX KOCTEH, JIPYyrux Mojesiei)B
X0J€ NPAKTUUECKONH pabOThl
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BBenenue B

Teopuio rpagos
(4 4)

Jepeso. CBolicTBa
JiepeBa: €IMHCTBEHHOCTH
oyTH, CYILIECTBOBAaHUE

BUCSIYEN BEPIIUHBI, CBSI3b
MEX/Iy YHCJIIOM BEpIIUH
Hu 9HUCIIOM pedep.
IIpaBuio yMHOXKEHUSA

OcBauBaTh NMOHSITUA. JSPEBO Kak rpad
0e3 1nuKia, BUcCsAYaAss BeplIMHA (JIMCT),
BETBb JEpEeBa, MyTh B JAEpPEBE, AHAMETP
JiepeBa.

HN3yuath CBOMCTBA JiepeBa:
CYIIECTBOBAaHHWE  BHCSYECH  BEPILIUHBI,
€IUHCTBEHHOCTb NOYTU MEXIAY JABYyMS
BEpLIMHAMH, CBSI3b MEXJIAY YHCIOM
BEPIIIUH U YUCIOM pEbep.

Pemiate 3ajayM Ha  TOWUCK |
NEPEUYUCIICHUE nyTem B JepeBeE,
OompeaeeHUe YHucia BEePIIUH MM pEdep
B JepeBe, 00xX0Ji OMHApPHOTO JiepeBa, B
TOM 4YHCJIE C TPHUMEHEHHEM MOpaBUia
YMHOKEHHUSI
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Ilpooonsicenue

Cuayuaiinbie
co0bITUSA

(8w

IIpoTuBOMOIOKHOE
COOBITHE. Juarpamma
Diinepa. OO0beaAUHEHUE U
nepeceyeHue COOBITHH.
HecoBmMmecTHBIE  COOBITHSI.
dopmyna CIIOJKEHUST
BeposATHOCcTEU.  lIpaBuio
YMHOXXEHHUSI BEPOATHOCTEM.
YcnoBHas BEPOSITHOCTD.
Hezasucumeie COOBITHS.
IIpencrasinenue
CIIY4YalHOI'0 DKCIIEpUMEHTAa
B BHUJIE A€peBa

OcBauBathb MOHATHUSA
IIPOTHUBONOJIOKHbIE
ornepaunuu HaJ COOBITHUSIMH,
o0beIMHEeHNE u nepeceyeHne
COOBITHH, auarpaMma Diinepa
(Diinepa—Benna), coBMecCTHbBIE W©
HECOBMECTHBIE COOBITHUSI.

H3yuars TeopeMbI O BEPOATHOCTU
00BeIMHEHHS ABYX COOBITHI ((hOpMYITBI
CJIO’KEHUSI BEPOSITHOCTEN ).

Pemiare 3amaum, B TOM YHCIE
TEKCTOBBIE 3aJlayd Ha OIpe/eiIeHue
BEPOSITHOCTEN oO0BbeTMHEHUS u
IIepeceuyeHusi COOBITUH C IOMOIIBIO
YUCJIOBOU MPSIMOM, AUarpamMmm Dujepa,
(bopMyIIBI CIIOKEHUSI BEPOSITHOCTEN.
OcBauBarthb MOHATHUSA MPaBUIIO
YMHO>X€HHUSI BEPOSITHOCTEM, YyCIOBHAs
BEpPOSITHOCTh, HE3aBUCHUMBbIE COOBITHS
JAE€PEBO CIIYYAUHOTO OIIbITA.

B3aMMHO
COOBITHS,
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H3yuars cBoiicTBa (oIpejeseHus)
HE3aBUCHUMBIX COOBITHH.

Pemiate 3amaum Ha omnpeneireHue U
HCIIOJIb30BaHUE HE3aBUCHUMBIX
COOBITHIA.
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Pemarn 3aaa4uu Ha TIOMCK
BepOHTHOCTCﬁ, B TOM HHCJIC YCIIOBHBIX,
C UCHOJIb30BAaHUEM JepeBa CIIy4aliHOT'O
OIBbITA

O0o01IeHNe

, KOHTPOJIb
(4 )

IIpencraBienue  OaHHBIX.
OrmnmcarenbHast CTAaTUCTHUKA.

I'padmr. BepositHOCTB
CJIy4alHOT O COOBITHS.
DJEeMEeHTHI
KOMOMWHATOPUKU

HOBTOpﬂTb N3Yy4YCHHOC M BBICTPpauBaAThb
CHUCTEMY
3HaAaHHUH.

PemiaTs 3amaum Ha TpesCTaBICHUE U
OIMHMCAaHWE  JAHHBIX C  IIOMOIIBIO
W3y4YEHHBIX XapakTepucTuk. Pemnarsb
3a/1a4M C TIpUMEHeHHeM TpadoB.
Pemiatp 3amaum Ha  HAXO0XJACHUE
BEPOSITHOCTU CIIyYaWHOTO COOBITHS IO
BEPOSATHOCTSIM 3JIEMEHTapPHBIX
COOBITHI, B TOM YHUCJE€ B OINBITaX C
PaBHOBO3MOYHBIMHU  AJIEMEHTAPHBIMU
COOBITHUSIMH.

Pemiats 3amaum Ha HaXO0XJICHHUE
BEPOSITHOCTEN 0O0BeTUHEHUS "
MepeceyeHus] COOBITHI, B TOM YHCIIE
HE3aBHUCHUMBIX, C HCIIOJIb30BAaHUEM
rpadU4eCKUX  TpeACcTaBJICHUN u
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JiepeBa CIIy4aiHOTr'O OIIbITA.

Pemiats 3ajaum Ha mnepeduCIIEHUE
KoOMOUWHanu (4ucia TepecTaHOBOK,
4yycjla COYETaHMM), Ha HaXOXJCHUE

BEpPOSITHOCTEN COOBITUH c
MIPUMEHEHUEM KOMOUMHATOPUKH, B TOM
qHCIIe c HCITOJIb30BAHUEM

TPpCYTroJIbHUKAa ITackamns
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9 xnacc (ne menee 34 u)

Ha3Banmue
pa3nena OcHOBHOE cojiep:kaHue XapakTepucTHKA 1eSITeJIbHOCTH
(Tembl) o0yuarouuxcst
(umciio
4acoB)
IloBTOpEeHue IlpencraBienre  naHHbIX. | LIOBTOPATHL M3y4YEHHOE M BHICTPAMBATH
HCTEM
KIpcaS KJjacca OmnrcaresbHasi CTATUCTHKA. gHgHiII‘/IIy
b .
(4) Omneparuu Haz CO6I’ITH’“§H- Pemarh 3aga4m Ha IIPEJICTABICHUE U
He3aBucuMocCTh COOBITHI OIMCAHME JAHHBIX.

Pemiarp 3agmaum  Ha HaxXOXJICHUE
BEPOSITHOCTEN oO0BbeTMHEHUS u
epeceuyeHns: COObITHIl, B TOM YHCIE
HE3aBUCHUMBIX, C  MCIIOJb30BaHUEM
rpadU4YeCcKuX  MpeACTaBICHUMN u
JiepeBa CIIy4alHOTO OIIBbITA.

Pemrars 3amaum Ha TI€pEUYHUCIICHUE
KOMOUMHANMNW (4ucia IepecTaHOBOK,
qHCclia COYeTaHWui), Ha HaXOXJCHHUE
BEPOATHOCTEN COOBITHIA c
NpUMEHEHUEM KOMONHATOPUKH, B TOM
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qucie c HUCIIOJIb30BaHUEM
TpeyroiabHuka Ilackass

DJIeMEeHThI

KOMOUHATOPUKH
(4 )

KomMb6uHnaTtopHoe mnpaBHIIO
YMHOEHUSI.

IlepecTaHnoBKH.
®dakropuan. CoueraHuss u
YUCIIO COYETaHUM.
TpeyronbHUK ITackads.
IIpakTrueckas pabora
«Bpraucienue
BEPOATHOCTEN C
HUCIIOJTb30BAHUEM

KOMOHMHATOPHBIX (PYHKIUI
JIEKTPOHHBIX TAOJIUID)

OcBauBaTthb NOHATHUS:
KOMOMHaTOpPHOE MPaBUIIO YMHOXKEHUS,
yHOpAAOYEHHAs napa, TpOMKa

OOBEKTOB, IIEPECTAHOBKA, (paKTOpHaAT
4Juciia, CoUeTaHUe, YHMCIJIO COUYETaHUMH,
TpeyroabHuK llackans.

Pematp 3agaum Ha TIepeyHCIICHHE
YIIOPSITOYCHHBIX nap, TPOEK,
MepeunciIeHHUe MepPEeCTaHOBOK "u
COYETAaHWH DJIEMEHTOB  Pa3JIMYHBIX
MHOYECTB.

PemiaTs 3aaa4m Ha IPpUMEHEHHUE YHCITA
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codueTtaHuii B anrebpe (cokpamni€HHOE
YMHOXXEeHHe, OnHOoM HproToHa).
Pemiatb, npuMeHsisi KOMOUHATOPUKY,
3a1a4u Ha BBIYHMCJICHUE
BEPOSITHOCTEM, B TOM YHCIE C
NOMOIIBIO DJJICKTPOHHBIX TaOIUI B
X0/1€ NPaKTUYECKOU padOThI

I'eomerpuuecka
s BEPOSITHOCTh

(4 )

I'eomerpuueckast
BeposiTHOCTh. CiyuaiiHbIN
BBIOOp TOYKU U3 (PUTYPBI
Ha TUIOCKOCTH, U3 OTpe3Ka,
U3 IYyTHOKPY>KHOCTH

OcBauBarb NOHSATHE T'€OMETPUYECKOMN
BeposiTHOCTU. Pemrars 3agaym Ha
HAXO0XXJEHUE BEPOATHOCTEN B OIIbITAX,
OpPEACTAaBUMBIX KaK BBIOOpD TOYEK W3
MHOTOYTOJIbHHUKA, KpyTra, OTpe3Ka WJIH
OyTHU OKPY>KHOCTH, YU CJIOBOI'O
OPOMEKYTKA
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HcnbiTan
usa
bepuyJn
u (6 u)

HUcnoeiTanue. VYcnex w
Hey1aya. Cepus
UCOBITAHUWA 10 IIEPBOrO
ycriexa. HUcnbrranus
bepnynnu. BepostHOCTH
COOBITHI B cepum
UCIIbITAHUM bepnymnu.

IIpakTnueckas padora
«HMcneitanusa bepuyiinn»

OcBauBaThb NOHATHUS. HCHOBITAHUE,
BJIEMEHTApHOE COOBITUE B UCIIBITAHUU
(ycmiex m Heyiaua), cepusi HCIBITAHUM,
HACTyIJICHHE epBOro ycnexa
(Heynaum), cepus HUCITBITAHUN
bepnynu.

Pematp 3ajaud  Ha  HAXOXKJICHHE
BEpPOSITHOCTEN  COOBITUM B  cepUU
WCOBITAHUH JI0O IEPBOTO ycCIiexa, B TOM
yucie ¢ IpUMEHeHHueM (HOPMYJIbI
CYMMBbI T€OMETPUUECKON NPOTPECCHUH.
Pemiars 3agaum  Ha HaXOXJICHUE

BEPOATHOCTEUN DJIEMEHTApPHBIX
COOBITUM B  CEpUM  HCHOBITAHUU
bepnynnu, Ha HaXO0XXJEHUEe

BEPOSATHOCTHU OIPEACIEHHOTO YHCIIa

YCIIEXOB B cepuu HUCIIBITAHUM
bepnyinn. H3yuyars B xoxae
NMPaKTHYeCKO padoThl, B TOM YHCJIE C
IIOMOIIBIO Hu@poOBBIX  PECypCOB,

CBOICTBa BCPOATHOCTHU B CCpUHn

184




UucnbITaHUN bepHyIm

Cayuaiin
asi
BeJIMYHH
a (6 u)

CnydailHast BeJIMYMHA U
pacrnpenegcHue
BEPOATHOCTEM.
Maremarudeckoe
OXHMJAHWE U JUCIIEPCHUs
ClIy4alHOM BEJIMYMHBIL.
I[Ipnmepsr
MaTEMaTH4ECKOI' O
OXXKUJAHUA KakK
TEOPETHUECKOIO0 CPEAHETO
3HAYCHUS BEJIMYUHBI.

OcBourthb NMOHATHUA: ciyyauHas
BEJINYMHA, 3Ha4YE€HUE CIIy4yarHOU
BEJIMYUHBI, pacnopeneseHue
BEPOATHOCTEU.

H3yuyars um o00cy:kaaTb IpUMEPHI
JIUCKPETHBIX "u HENPEPBIBHBIX

CIydaHbIX BelmuduH (pocT, BecC
4eJIOBE€Ka, YUCJIEHHOCTh HAaCEJIEeHWUs,
ApyTHE€  HWU3MEHYHUBBIC BEJIHUYHHBI,
paccmaTrpuBaBIlIECs B Kypce
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Ilonsitue o 3aKOHE
OOJIBIIINX 4quCel.
N3mepeHnue BeposTHOCTEU
c MOMOIIBIO 4acToT.
IIpnmenenue 3aKOHa

OOJIBINUX YUCEI

CTaTUCTUKH), MO/JI€JIBbHBIX
CJIydalHbIX BEJIWYHH, CBSI3aHHBIX CO
CllydyauHbIMH onblTaMu (OpocaHue
MOHETBI, HWrpaJJbHOM KOCTH, CO
CIIy4aWHBIM BBIOOPOMH T. II.).
OcBavBaTh NOHATHUS: MATEMATUUECKOE
OKHJIaHWE CJIy4YailHOW BEJIMYMHBI KakK
TEOPETUUECKOE CpeaHee 3HaudyeHUE,
JUCIIEpCHUsl CIIy4YaiiHOM BEJIMYHHBI KakK
aHaJIoT JTUCHEePCHUHN YUCIOBOI0 Habopa.
Pemrats 3amauM Ha  BBIYMCICHHUE
MaTeMaTH4Y€CKOTO OXXHUJTaHUSA u
JUCIIEPCUM JOUCKPETHOU CIIydallHOU
BEJIMYUHBI no 33JITaHHOMY
pacrnpenesieHuIo, B TOM 4uCIIe 3aaad,
CBSI3aHHBIX CO CTpPaxOBaHUEM H
JIOTEPESIMHU.

3HAKOMHUTBC C MaTEMaTUYECKUM
OXKMJIaHUEM U JUCIIEPCUEN HEKOTOPBIX
pacrpeneseHuu, B TOM qucie
pacrpeneseHuss CiIIy4aHOW BEJIWYHUHBI
«YUCIIO yCIIEXOB» B cepuu
ucnelTaHui  bepnyiuu.  M3yuars
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4acTOTy COOBITUS B MNOBTOPSIOIIUXCS
CIydalHBIX ONbITaX KakK CIy4YalHYIO
BCJIUYHHY.

3HAKOMHUTBCA C 3aKOHOM OOJIBIIHUX
yucen (B ¢opme bepuymnm): npu
OOJIBIIIOM YHCJIE OIBITOB YacTOTa
COOBITHSI OJIM3Ka K €T0 BEPOSITHOCTH.
Pemriate,  3aga4m Ha  WU3MEPCHHC
BEPOSTHOCTEH C IIOMOIIBIO YaCcTOT.

OO0cy:kaaTh posib 3aKoHa OOJBIINX
qyuceal B OOOCHOBAaHHMHM YaCTOTHOI'O
MEeTOJla U3MEPEHUsI BEPOSITHOCTEH.

OO6cy:xxaaTh 3aKOH OOJIBIIUX YHCEN
KaK  [OpOSIBJICHHUE  CTATUCTHYCCKOU
YCTOUYHUBOCTH B HU3MEHYUBBIX
SIBJICHUSIX, POJIb 3aKOHAa OOJBIINX
4HCEeJI B IPUPOJIEU B )KU3HU YEJIOBEKA
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Ilpooonsicenue

OGo6men IpencraBineHne naHHbpix. | 1IOBTOPATH M3y4YCHHOC U BBICTPAHBATD
ue, OnucarenbHas ggg;%“%y
KOHTPO.JIb CTAaTUCTHKA. BEPOSITHOCTE | PemaTe 3amaum Ha [Ipe/ICTaBIICHHE U
(10 u) CITy49aifHOTO COOBITHSL. | orpcanue MAHHBIX.
DJIeMEHTBI Pemrate 3agauM  Ha  HaAXOXIEHUE
K0M6I/HjaT0PHKH- BEPOATHOCTEN COOBITUI, B TOM UMCIIE B
CrnydaiiHble BEIMYMHBI H | onprrax c PaBHOBO3MO>XHBIMH
pacnpeaciCHusA 3JIEMEHTapHbIMU COOBITHSAMU,
BEPOSITHOCTEN oO0BbeTMHEHUS u

rnepecedyeHus: COOBITUM, BBIYUCISTH
BEPOSITHOCTH B OINBITAX C CEPUSIMHU
CJIy4aWHBIX UCIIBITAHUUN

IIpu pazpaboTke pabouell mporpaMMbl B TEMaTUYECKOM IUIAaHUPOBAHUM MOJIKHBI OBITH
YUYTE€Hbl BO3MOY>XHOCTH MCHOJIb30BAaHUsSI DJICEKTPOHHBIX (LIMUPPOBBIX) 0Opa3zoBaTeIbHBIX
pecypcoB, SIBISIIOLIUXCSA Y4YE€OHO-METOJUYECKMMH MaTrepuaiaMud (MyJIbTHMEIUIHbIC
OporpaMMbl, 3JEKTPOHHbIE YYEOHUKHM W 3aJlaUHUKH, DJJIEKTPOHHBIE OHOJIMOTEKH,
BUPTYyaJbHbIE nmabdoparopuu, UTI'POBBIE pOTPaMMBl, KOJIJIEKIITMH U (PPOBBIX
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00pa30BaTEJIbHBIX PECYpPCOB), MCIIOJIb3yEMbIMHU JJIsi OOYYEHHUs] U BOCHUTAHUS PAZITAYHBIX
rpyIn MOJIb30BaTeJIE, MNPEACTABICHHBIMH B JJIEKTPOHHOM (ImppoBOM) BHIE U
peanu3ylIUMA JugakTudeckue Bo3MoxHoctu KT, conepkanne KOTOPbIX COOTBETCTBYET

3aKOHOJATEIbCTBY 00 0Opa30OBaHHU.
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