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OCHOBHOE 00111ee 00pa3zoBanue (6-9 kiacc)
KomnuecTBO yacos 782 yaca

YuuTens Wiy rpyIna yauTesaeh, pa3padoTunKoB pabouei mporpaMmel
ITucankoBa Anacracus BacuiabeBHa, vuntenb MmareMatTuku MAQY COIII Nel0

[Iporpamma pa3paboraHa B COOTBETCTBHU DeaepalibHOTO KOMIIOHEHTA
rOCYIapCTBEHHOI'O CTAHAAPTa OCHOBHOI'O 00I11ero oopasosanud (yTB. IIprkazoM MuHHCTEPCTBA
npocsenieHus Poccuiickoir ®@eaeparum ot 18.07.2022 Ne 568 "O BHeCCHMHM HM3MCHCHHU B
(dhenepaabHBIM OCYIapCTBEHHBIN 00pa30BaTEALHBIN CTAHAAPT OCHOBHOI'O OOIIIEr0 00pa3oBaHus,
YTBEPKACHHBIA IpuKa3zoM MunmncTepcTBa npocsenieHus Poccuiickoit @eaepamum ot 31 mas

2021 r. No 287").

¢ yu€ToM IlpumepHoii paGodeii mporpaMMbl OCHOBHOTO 0011ero 06pazoBanus «MaTteMaTHkay
(0a30BbBIl  VpPOBEHBb) Ui 5-9 knaccoB, 0a00peHHON pemieHueM DenepalibHOro  y4eOHO-
METOANYECKOT0 00beANHEHH 10 001IeMy 00pa3oBaHuio, IPOTOKOI (3/21 or 27.09.2021r.

¢ yuéromM YMK B.U. Busenkuna u ap. «Marematuka 5» u «Maremaruka 6». YueOHuk. 5, 6
knaccel. /H.S. Bunmenkun, B.M. XXoxoB, A.C. YUecnokos, C.H. IlIBapudoypa — M.: MHeMO3HHa,
2020; Anreopa 0. H. MakapsiueB u ap (7-9) Yuebuuk «Anaredpa, 7», «Aaredpa, 8», « Anreodpa,
O, IO.H.MakapsIues, H.I".Munioxk, K.M.Henikos, C.b.CyBoposa; o,
pen.C.A.Tenskosckoro.- M.: IIpocsemenune, 2020; T'eomerpus JI.C. Aranacsaa u ap. (7-9).
Yuebnuk. I'eomerpusa 7-9 xiaccel. /JI. C. Aranacsu, B. @. Byrysos, C. b. Kajgomies, D. T.
ITo3usk, M. M. ¥Oauna — M.: TIpocserenne, 2020




NMOACHUTEJIBHASA 3AIIMCKA

OBUIAA XAPAKTEPUCTHKA YYEBHOI'O TIPEAMETA «MATEMATHUKA»

PaGouas mporpamma mo wmareMaTuke Aiisi oOyuaromuxcss 6—9 kiaccosn
pa3paborana Ha ocHOBe dDenepasbHOTO TOCYAapCTBEHHOrO 00pa3oBaTEIBLHOIO
CTaHJapTa OCHOBHOIO OOIIero ooOpa3oBaHMsi C Y4YETOM UM COBPEMEHHBIX
MHPOBBIX TpeOOBaHUM, MPEABIBISIEMBIX K MaTe€MaTHYECKOMY OOpa30BaHUIO, U
TpaguIuid pOCCUIMCKOrO OOpa3oBaHUsI, KOTOpPHhIE OOECHeYHBAIOT OBJAJCHUE
KJIFOYEBBIMHA KOMIIETEHIUSAMH, COCTABJISIOIIMMU OCHOBY JUI HEIPEPBIBHOTO
o0Opa3oBaHMsSI M CaMOpPA3BUTHs, a TaKXKe LEJIOCTHOCTh OOLIEKYJIbTYPHOTO,
JJUYHOCTHOTO UM TO3HABATEJILHOTO pa3BUTHs oOydaromuxcs. B paboueit
nporpamMme y4TeHbl HAEHU U noyiokeHus1 KoHuenuum pa3BuTUs MaT€MaTUYE€CKOTO
oOpa3oBanusi B Poccuiickoit denepanun. B snoxy nudpoBoit Tpanchopmanumu
Bcex cdep 4YeJIOBEUYECKOW JeATEIbHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTeMaTH4YEeCKOW IOAIOTOBKU. YK€ B
IIKOJIE MaTeMaTHKa CIY>KHT OHOPHBIM IIPEIMETOM JJIsI HU3YyUYEHHUsS] CMEXHBIX
JUCLUMIUIMH, a MOCJ€ NIKOJbl peaJbHON HEOOXOAUMOCTBbIO CTAaHOBUTCS
HEenpepbIBHOE oOpa3oBaHue, 4TOo TpeOyeT  MOJIHOLEHHOM OazoBoit
o01reoOpa3oBaTeIbHOM MOATOTOBKH, B TOM YHCJIE€ W MaTEMaTHYSCKOW. DTo
0O0yCJIOBJI€HO TE€M, YTO B Hallld JHU PacTET YUCIO Npodeccuil, CBSI3aHHBIX C
HENOCPEACTBEHHBIM MPUMEHEHHEM MaTeMaTHKH: U B cpepe PKOHOMHUKH, U B
Om3Hece, U B TEXHOJIOTMYECKHX OOJIaCTAX, M Jake B T'yMaHUTapHBIX cdepax.
TakuM o0Opa3oM, Kpyr LIKOJBHUKOB, JUISI KOTOPBIX MaTeéMaTHKa MOXET CTaTh
3HAYMMbIM
pEeIMETOM, PACIIUPSCTCS.

IIpakTuueckass MOOJIE3HOCTb MaTeMaTHKU  OOycCJIOBJI€Ha TeM, 4To e
OpeaMEeTOM  SIBISIFOTCS  (PyHAAaMEHTalIbHBICE  CTPYKTYphl  HAIIeTO  MHUpa:
IIPOCTPAHCTBEHHBbIE (OPMBI M KOJIMYECTBEHHBIE OTHOIIECHMS OT IPOCTEHUIINX,
YyCBaMBaeMbIX B HEMOCPEIACTBEHHOM ONBITE, OO0 JOCTAaTOYHO CJIOXKHBIX,
HEOOXOOUMBIX IJIs1 Pa3BUTHUsI HAYUYHBIX M NPUKIAAHBIX HieH. be3 KOHKpEeTHBIX
MaTeMaTH4YeCKUX 3HAaHUM 3aTpyTHEHO IMOHMMAaHHE MNPUHIMIIOB YCTpPOWCTBa M
WCTIIOJIb30BAaHUSI COBPEMEHHOW TEXHWKH, BOCHPHUATHE © HWHTEPHpETALUs
pPa3HOOOpa3HOM COIUAIBHOW, JKOHOMHWYECKOW, IOJUTHYECCKON HWH(GOpMAIINH,
Manod(p(eKTUBHA MNOBCEIHEBHAas MpaKTH4YecKasi AesTEIbHOCTh. Kaxaomy
YeJOBEKY B CBOCHM JKW3HHU MPUXOJUTCS BBIIIOJIHSATH PAacd€Thl M COCTaBIATH
AJITOPUTMBI, HAXOJAUTh W IIPUMEHSATH (POPMyHbl, BIAAETh MNPAKTUUYECKUMU
npuéMaMy Te€OMETPUUYECKUX HW3MEPEHUM M MOCTPOCHHUU, UMTaTh HH(OpPMAIHUIO,
MpPEeACTABICHHYIO B BHJE TaOlWll, AUMArpaMM M I'padUKOB, KUTh B YCIOBMSIX
HEONpeaeJEHHOCTH M IOHHMAaTh BEPOSITHOCTHBIM  XapakTep  CIydaWHBIX
COOBITHIA.

OIHOBpEMEHHO C pacliupeHueM cdep nDpUMEHEHUsT MaTeMaTUKU B
COBPEMEHHOM OO0ImIecTBe BCE 0Oo0Jiee BaXXHBIM CTAHOBUTCS MaTE€MaTHYECKUM
CTHJIb MBIIJICHUSI, TIPOSIBIISIIOIIUICS B ONPEACIEHHBIX YMCTBEHHBIX HAaBbIKAX.
B mniporiecce n3ydeHust MaTeMaTHKH B apCeHaJI IPUEMOB M METOJI0B MBIIIIJICHUS
4eJIOBE€KAa €CTECTBEHHBIM OOpa3oM BKIIIOYAIOTCA HWHAYKIHUS W JASOyKIUs,
o6o0mieHue W KOHKpeTH3alMsi, aHajlu3 MW CHHTe3, Kjlaccudukanus U
cucremarusaiiysi, abcrparuposanue U aHajnorus. OObEKThl MaTEMaTUUYECCKUX
IpaBujla YMO3AKIIOYEHUH, HUX KOHCTPYHUPOBAHMUSI PACKPBIBAIOT MEXaHU3M
JIOTUYECKUX MOCTPOCHUH, COCOOCTBYIOT BBhIpaOOTKEe ymMeHHUs (HOpMYIHPOBATh,



OOOCHOBBIBATh M JOKA3bIBATh CY’KJICHHS, TEM CAMBIM Pa3BHBAIOT JIOTHYECKOE
MBIIIUIeHHE. Bemymas posias NpUHaISKAT MaTeMaTUKe U B (hOPMHUPOBAHUU
aNTOPUTMHUYECKONH KOMITOHEHTBHI MBINUICHUSI W BOCIIMTAaHUHA YMEHUU
JICHCTBOBATh MO 3aJaHHBIM aJTOPUTMaM, COBEPIICHCTBOBATH H3BECTHBHIE H
KOHCTPYHpOBaTh HOBBIE. B Tipoliecce pemeHust 3ajad — OCHOBOM y4ueOHOM
JIEITETPHOCTH Ha ypOKaxX MaTE€MaTHKH — Pa3BUBAIOTCS TAK)XE TBOpUYECKas U
MIPUKJIaHASI CTOPOHBI MBIIILIICHUS.

OOyuenne wmareMaTuke na€T BO3MOXXHOCTH pa3BUBATh Yy OOydJarOmImxcs
TOYHYIO, PAlIHOHAIBHYIO 1 THPOPMATHUBHYIO PEYb, yMEHHUE OTONpaATh Hanboee
MOJAXOMSIIINE  SI3BIKOBBIE, CHMBOJIMUECKHE, Tpadudeckue CcpeacrBa Ui
BBIPAKCHHUSI CY’KJICHUM M HATJISIAHOTO UXIIPEACTAaBICHUS.

HeoOxonuMbIM KOMOOHEHTOM OOIIEH KYyJIbTYypbl B COBPEMEHHOM TOJIKOBAHUU
SIBJISIETCST  OOIllee 3HAKOMCTBO C METOJAaMH IIO3HAHUSI JIEUCTBUTEIIBHOCTH,
IIPEJICTaBIICHUE O MpeAMEeTe W METOAaX MaTEeMaTHKH, UX OTIWYUUA OT METOJOB
JIPYTUX €CTECTBEHHBIX M T'YMAaHUTApHBIX HAayK, 00 OCOOCHHOCTSAX NMPUMEHEHUs
MaTEeMaTHUKH JUIS PEHICHUS] HAyYHBIX M NPHUKIAAHBIX 3anad. Takum oOpazoM,
MaTeMaTHYeCKOoe OOpa3oBaHME BHOCHUT CBOW BKJIaZ B (opMHpOBaHHE OOIICH
KYJIbTYPBbI YEJIOBEKA.

N3ydyeHne MaTeMaTUKH TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIMTAHUIO
YeJIOBeKa, MOHUMAaHUIO KPacOThl M HM3SAIIECTBA MAaTEMAaTHUYECKHUX PACCYKICHHUM,
BOCHPHUSITHIO TEOMETPUIECKUX (POPM, YCBOCHHUIO UJACH CHMMETPHHU.



HEJN U OCOBEHHOCTHU U3YYEHHUA YYEBHOT'O IIPEJIMETA
«MATEMATUKA». 6-9 KNACCbI

I[IpuopuTeTHBRIMHU LIEIISIMA OOyYEeHHUsI MaTeMaTHKe B 6—9 Kitaccax sSIBISIFOTCSI:

— dopMupoBaHHUE [ECHTPAJIHLHBIX MaTEeMAaTHYCCKUX MOHITHH  (9HCIIO,
BeJIMYWHA, TeoMeTpuueckas ¢urypa, IepeMeHHas, BEPOSTHOCThb, (QYHKIIHA),
06€CHC‘-II/IBaIOH_[I/IX ONpeeMCTBCHHOCTb MW IICPCIICKTUBHOCTDb MaTeMaTHu4YCCKOI O
oOpa3zoBaHHUsI O0yYarOLINXCS;

—TMOJIBEACHHUE O0YyYaroIIUXCsl Ha JTJOCTYITHOM JUISI HUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3U MaT€MAaTHKW M OKPY Karolero Mupa, NMNOHUMaHUE MaTeMaTHKU Kak
JacTH OOMmIeH KyJIbTYPhI YeJIOBEUECTBA;

—pa3BUTHE UHTEJUIEKTYaJIbHBIX u TBOPYECKHUX CIIOCOOHOCTEM
oOyJaronumxcsi, MMO3HAaBaT€JIbHOU AaKTHUBHOCTHU, MCCIEI0BATECIbCKUX YMEHUH,
KPUTUYHOCTHU MBILUICHUS, UHTEPECA K NU3YUYCHUIO MATEMATHUKHU;

— ¢opmupoBanue GyHKIMOHAIIBHON MaTEMaTUYECKON IPaAaMOTHOCTH: YMEHHUS
pacno3HaBaTh NpOSIBJICHUSI ~ MaTeéMaTUYeCKHUX  IIOHSATHUH, 00BEKTOB u
3aKOHOMEPHOCTEN B pPEaAJIbHBIX JKU3HEHHBIX CUTyalUsIX W NPU U3YYECHUH APYTrUX
YYE€OHBIX TIPEAMETOB, MPOSBJIECHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEM,
(opmynupoBaTh UX Ha SI3BIKE MAaTEMAaTHUKHA U CO3JaBaTh MaTeMaTHUYECKHUE MOJIEIH,
OPUMEHSITh OCBOCHHBIM MAaTEMaTUYECKHM amnmapar sl pPEHIeHUs ITPAKTUKO-
OPHUEHTHUPOBAHHBIX 3ajlady, HWHTEPIPETUPOBATHL W OLICHUBATh I10JIyUYEHHBIE
pe3yabTaThl.

OcHOBHBIE JTUHUU COJIEpKaHUsI Kypca MareMaTuku B 6—9 knaccax: «Ywucna u
BBIYHCIICHUS», «Anrebpa» («AnreOpanydeckue BBIpAXKEHUSD», «YpPaBHEHUS WU
HepaBeHCTBa»), «DyHknum», «l'eomerpus» («I'eomerpuueckue ¢GUrypbl U HX
cBoMcTBa», «lI3MepeHHe TeOMETPUUYECKHUX BEIWYUH»), «BepostHOCTh U
craTUCTUKa». JlaH Hble JIMHUM Ppa3BUBAIOTCI OapajuIeJIbHO, KaXJas B
COOTBETCTBUUC COOCTBEHHOM JIOTUKOM, OJTHAKO HE HE3aBUCUMO OJIHA OT APYTOil, a B
TECHOM KOHTaKTe M B3aumojeucTtBuu. Kpome sToro, ux oObEIAMHSIET JOTHYECKast
COCTaBJISIIONIAsi, TPAaJULIMOHHO IIpHUCYyIlas MaTeéMaTHKE M HPOHHU3BIBAIOIIAs BCE
MaTeMaTUYEeCKUE KypChbl U cojiepxKaTeyibHble JUHUU. CdopMysMpoBaHHOE B
denepanrbHOM TOCYAApPCTBEHHOM OQR30BATEJILHOM CTaHJIapTe€ OCHOBHOTO OOIIETO
oOpa3zoBaHusi TpeOOBaHHWE «YMETb ONEPUPOBATH MOHITHUSIMHU: OIIpEJIeJICHUE,
aKkcuoma, Teopema, J10Ka3aTeJIbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUs, IPUBOAUTH NPUMEPHI U KOHTPHPUMEPHI, CTPOUTH BLICKA3bIBAHUS U
OTpPULIAHUSI BBICKA3bIBAHHUI» OTHOCUTCA KO BCEM Kypcam, a (pOpMHUpPOBaHUE
JIOTUYECKUX YMEHHUN pacripenensieTcss II0 BCEM TroJaM oOOy4YeHHsI Ha YpOBHE
OCHOBHOTO 00OI111ero ooOpazoBanusi. Coqeprkanue oO0pa3oBaHUsI, COOTBETCTBYIOIIICE
OpeaIMEeTHBIM pe3yibTataM ocBoeHus [lpumepHoit paboueill nOporpammsi,
pacnpenieIEHHBIM TI0 rojilaMm OOy4YeHHUsI, CTPYKTYPHUPOBAHO TaKUM 0Opa3oMm,
4TOOBI KO BCEM OCHOBHBIM, MPUHIUIIMAIBHBIM BOOpOcaM OOydYarolimecs
oOpalaaruch HEOJHOKPATHO, YTOOBI OBJIAJ€HHE MATEMAaTHUYECKUMHU MOHSTHSIMHU U
HaBBIKAMU OCYIIECTBIISIJIOCH MOCJIEI0OBATEIBHO U MOCTYNATEJILHO, C COOIOICHUEM
MPUHIIATIA TIPEEMCTBEHHOCTH, a HOBBIC 3HAHHS BKIIIOYAJIHUCH B OOIILYIO CHUCTEMY
MaTeMaTUYECKUX TMpPEACTaBI€HUN OOy4Yaroluiuxcs, pacimupsis u yrayomss eé€,
00pa3ysi IpOYHbIE MHO>KECTBCHHBIE CBSI3H.

MECTO YYEBHOI'O IPEIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B coorBerctBUM ¢ dDenepalbHBIM T'OCYJIapCTBEHHBIM OOpa30BaTEIbHBIM



CTaHJAPTOM  OCHOBHOI'O  0OOmIero oOpa3oBaHHUs  MaTeMaTHKa SIBIISIETCS
o0s13aTenbHBIM MOPEIMETOM Ha JAaHHOM YypOBHE oOpa3zoBaHus. B 6—9 kiaccax
y4eOHBIIT mnpeaMer «MaremMaTuka) TPaJIUIMOHHO H3ydaeTcsi B paMKax
CIEIYyIOINX YyYeOHBIX KypcoB: B 6 kimacce — kypca «Marematuka», B 7—9
KJlaccaXx — KypcoB «Anrebpa» (BKJIIOYasi 3JIEMEHTHI CTATUCTHKH W TEOPUU
BepositTHOcTer) u  «leomerpusi». Hacrosiiueit  mporpamMmMoil  BBOAUTCS
CaMOCTOSITEIbHBIN Y4eOHBII Kypc «BepOosiTHOCTh U CTATUCTHUKAY .

Hacrosmieit nmporpamMMoii nipeaycMaTpuBaeTcsl BbIJICJICHUE B YYeOHOM MJIaHE
Ha M3y4Ye€HHE MaTeMaTuKu B 6 kjacce 5 y4yeOHBIX YacOB B HEJNEIIIO B TEUECHUE
KaXJI0TO Toga oOydyeHus, B /—9 kirac cax 6 y4eOHBIX YaCOB B HEMCIIO B TCUCHUEC
KaXKJI0T0 rojia oo0y4yeHus,Bcero 782 yyeOHBIX Haca.

TemaTtudyeckoe IUIAaHUPOBAHUE  YYCOHBIX KYpPCOB H  PEKOMEHIyEeMOE
pacopeneneHrue  y4yeOHOro BpEeMEHH JUIS  HM3YYCHHUsI  OTAEJBHBIX  TEM,
MIPEUIOKESHHBIC B HACTOSIIEH ITporpaMMe, HaJl0 pacCMaTpUBaTh KaK NPUMEPHBIC
OpPHEHTHUPHI B TIOMOIIb COCTABUTEIIO aBTOPCKON padouel mporpaMMbl U TNIPExXIe
BCEro YYUTEI0. ABTOp pabdoyel mporpaMMbl BIIpaBe YBEJIUYUTh UJIM YMEHBIIUTH
MIPEUIOKCHHOE YHCIIO YIYCOHBIX 9aCOB HA TEMY, UTOOBI yIIIyOUTHCS B TEMaTHUKY,
Ooslee 3aMHTEpPECOBABIIYIO YUEHUKOB, WM HAIPaBUTh YCHJIMSI Ha MPEOJIOJICHUE
3aTpyaHeHuii. JlomyctuMo — TakKe ~— JIOKalbHOE  Iiepepachpeie]iecHue U
IepecTaHoOBKa JJIEMEHTOB COJCPKaHUsS BHYTPH JAaHHOTO Kijacca. KommdecTBo
IMPOBEPOUYHBIX PAOOT (TE€MaTHUYECKHIl U UTOTOBBIN KOHTPOJb KaueCTBa yCBOECHUS
y4eOHOro martepualia) U UX THO (CaMOCTOSITEIIbHBIE W KOHTPOJILHBIE PaOOTHI,
TECTBI) OCTAIOT CsI Ha YCMOTPEHUE YYHUTEIIsI. TakKe yYHTENIb BIIPaBE YBEIIMYUTH
WU YMEHBIIUTh YHCJIO y4eOHBIX YacoB, OoTBeAEHHBIX B IIpumepnHoii pabouei
nporpamMmMe Ha  00oOOIIeHWe, TMOBTOPEHHE, CHCTEeMaTH3alUI0  3HAHUHU
oOyuaromuxcsi. EIMHCTBEHHBIM, HO TMPHUHIUOHWAIBHO BaXXHBIM KPUTEPHEM,
SIBIISIETCSI JIOCTHIKECHHE Pe3yJIbTaTOB OOydYeHMsl, YyKa3aHHBIX B HaCTOSIICH
nmporpaMmme.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHUAYUEBHOI'O ITPEJIMETA
MATEMATHUKA»
HA YPOBHE OCHOBHOIO OBLLErO OBPA30BAHUA

OcBoeHune yueOHOro mpeamMera «MaremaTuka» JOJKHO OOecIreuuBaTh
JIOCTHDKEHHME Ha YPOBHE OCHOBHOTO 0O0OIIero oO0pa3oBaHUs  CIEAYIOIINX
JIMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB:!
JUYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHMUSI HpOrpamMmbl ydeOHOTro Mpeamera
«MaremaTtnka» XxapaKTepHU3yHOTCH:

IlaTproTHyeckoe BocnUTaHHE:

MPOSBIICHUEM HHTEpeca K IPOLUIOMY W  HACTOALIEMY POCCHUMCKOU
MaT€MaTUKHA, LIEHHOCTHBIM OTHOWIICHHEM K JOCTHXKCHHSAM POCCHUCKHUX
MAaTEMATUKOB U POCCUMCKOW MaTe€MaTUYECKOM IIKOJIbI, K HMC NOJb30BaHUIO
3THUX JOCTHXKEHHUH B IPYyIrUX HayKaxX U NpHUKIaJHbIX c(pepax.

I'paxpanckoe H 1yXOBHO-HPABCTBEHHOE BOCIIHTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOsA3aHHOCTEH Ipa’kJaHMHA M peajlu3alluu ero
npaB, NOPEACTAaBICHHUEM O MaTEeMaTHYECKHUX OCHOBaxX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYDP, SIBICHUU, ITPOIISAYP T'Pa’KIaHCKOTO oOIecTBa (BHIOOPHI,
OMpPOCHI U TIP.); TOTOBHOCTBIO K OOCYXAEHUIO 3TUUYECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKHUM MNPUMEHEHHUEM JOCTHI)KEHUMU HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIbHO-?TUYECKHUX NPUHIMUIIOB B JI€ATECIBHOCTHU YYEHOTO.

Tpynosoe BocniuTanue:

YCTAaHOBKOM Ha AaKTMBHOE Yy4YacTHE€ B PpEIIEHUM NOpPaKTUUECKHUX 3ajad
MAaTEMAaTUYECKON HAIIPaBJICHHOCTH, OCO3HAHHMEM Ba>XHOCTH MaTEeMaTHYE€CKOI'O
oOpa3oBaHUsl HAa MPOTSHKEHUHM BCEHM JKU3HM ISl YCIEHIHOW MpodecCUOHATILHOU
NIeSTEIbHOCTH U PA3BUTHEM HEOOXO/MMBIX YMEHHWH; OCO3HAaHHBIM BBIOOPOM M
IMOCTPOEHHUEM MHIAMBUAYAJIbHON TpPaeKTOPUH OOpa30BaHUS U )KU3HEHHBIX IIJIAHOB
C y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEMN.

JcTeTnyeckoe BOCIUTAHHE:

CITOCOOHOCTBIO K  OMOIMOHAIBHOMY H  ACTETHYECKOMY  BOCIIPHUSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a7a4, pelIeHUl, pacCy>XA€HUN; yMEHUIO BUIETh
MaTeMaTU4YEeCKHE 3aKOHOMEPHOCTHU B UCKYCCTBE.

IlenHocTH HAYYHOT 0 MO3HAHUA:

OpUMEHTalMel B OESITEJIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUsI YEJIOBEKa, IIPUPOIbI
1 00IIecTBa, MOHMMAaHUEM MaTeMaTHYIECKONW HAayKH KaK c(epbl 4eITOBEUYSCKOU
AeATENbHOCTH, JTAanoB €€ pa3BUTUS W 3HAYMMOCTH JUISL pa3BUTHA
OUBUJIN3ALIMN; OBJIAQJICHUEM  S3bIKOM MaTeMaTHKH W  MaTeMaTH4YECKOU
KyJbTYypOil KakK CpeIACTBOM MNO3HAHMUSI MHpPA; OBJAJAEHUEM MPOCTECHUILNMHU
HaBbIKaMH UCCJIEN0BATEJIBCKON IESITEIbHOCTH.
®uznyeckoe BocnuTaHue, GoOpMHpPOBaHHE KYJbTYPbI 310POBbS M IMOLHOHAJIBHOIO
0J1aronoy4us:

TOTOBHOCTBIO INPHUMEHATHh MaTE€MaTHYECKHE 3HAHUsI B HHTEpPEcax CBOETO
310pOBbsI, BEIEHHUS 3JI0pOBOro obpas3a >KU3HU (30pOBOE€  MHUTaHUE,
cOalaHCUPOBAaHHBIM pPEXUM 3aHATUH U OTAbBIXa, peryjsipHas QuU3ndeckas
aKTUBHOCTH); C(POPMHUPOBAHHOCTHIO HaBBIKA pedICKCUN, TPU3HAHUEM CBOETO
npaBa Ha OIIMOKY U TAaKOTI'O K€ MpaBa APYyroro 4ejloBeKa.

IJKO0JOrHYeCKOe BOCIIUTAHME:

OpMEHTallMell Ha MPUMEHEHUE MaTeMaTUYECKNUX 3HAHUM JJIs peLIeHUs 3a1a4
B 00JIaCTU COXPaHHOCTH OKpY Karolllel cpeibl, IMUIIaHHPOBAHUs IIOCTYIIKOB U
OLICHKM HX BO3MOJKHBIX IOCJIEACTBHUH IJIsI OKPY’KAIOILIEH Cpeabl; OCO3HAHHUEM
rJI00aIBPHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIEM U ITyTeH UX pelIeHUs.



JInuHoCTHBIE pe3yJbTaThbl, 00ecneYHBAIOLINE AaANTAUI0 00y4YaIOIIerocs: K H3MEHS FOLIUMCS
YCJIOBHSIM COIHAJILHON U NPUPOTHOM cpeabl:

TOTOBHOCTBIO K I[eﬁCTBHHM B yCJ'IOBI/IHX HeOHpeIleJ'IéHHOCTI/I, ITOBBIIIICHU IO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MNPAKTHUYECKYIO MesITeIbHOCTh, B TOM
qHCcJie yYMEHWE YYHUTHCI Yy JPYTrux JIoAcH, NnpuoOpeTtath B COBMECTHOM
JIeSITEIbHOCTU HOBBIC 3HAHUSI, HABBIKA U KOMITETCHIIUW U3 OIIbITA APYTHX;

HEOOXOAUMOCThIO B (OPMHpPOBAaHMM HOBBIX 3HaHW, B TOM YHCIIE
bopmynupoBaTh UaEU, MOHSATUS, THUIIOTE3bl 00 OOBEKTaX M SIBJICHUSX, B TOM
4HCJI€ paHee HE H3BECTHBIX, OCO3HaBaTh JICPUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTE!N, MIJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CUTYyaIIHIO, BOCTIPUHUMAThH
CTPECCOBYIO CHUTYaIIUIO KaK BBI3OB, TPEOYIOMIHI KOHTPMEP, KOPPEKTUPOBATH
NpUHUMaeMbI€ PEIICHUs U NeUCTBUsA, (POPMYIHPOBATh U OLEHUBATh PUCKHU U
nociaenacTBUsi, GOPpMHUPOBATH OMBIT.

METAINPEAMETHBIE PE3YJIbTATDI

MeTanpegmeTHble pe3ynbTaTbl OCBOEHMA MNporpammbl yvyebHoro npegmerta
«MaTtemaTmKka» XapaKTepuaytoTca oBnageHuem YHUBepCanbHbIMU
nosHaseamesnbHbIMU delicmsusamu, yHUBepcanbHbIMU KOMMYHUKAMUBHbIMU
delicmeuaMuU U YHUBEPCAsIbHbIMU pe2yaamueHbIiMuU delicmausamu.

1) Vuusepcanvnvie no3nasamenbHble Oelicmsusi obecneuusarom Gopmuposanue
0a306bIX KOZHUMUBHBIX NPOYECCo8 o00yuarowuxcsi (0C8oeHue Mmemooo8 HNO3HAHUS
OKpYHCcarowe2o Mupa, npuMeHeHue J102u4ecKux, UcCcied08amenbCKux onepayuli, ymMeHuil
pabomams ¢ ungopmayueti).
bazoBbie norudeckue AEHCTBUS:

—  BBIIBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPHU3HAKU MAaTEMaTUUYECKHUX
OOBEKTOB, TIOHSATHH, OTHONICHHUNW MEXKAY IOHSATHSAMH, (OPMYITHUPOBATH
orpenesicHUus MOHSITHI, yCTaHaBJINBAaTh CYILICCTBEHHBIN MMpU3HAK
KJIacCu(pUKanmu, OCHOBAHUs Ui OOOOIIEHUST W CpaBHEHUS, KPHUTCPHUH
OpOBOAUMOTO aHAIINU3a;

— BOCIIpUHHUMATh, (OPMYJIMpPOBaTH M  MPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEpAUTEIbHBIC U OTPULIATEIbHBIC, €TMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC;
—  BBIIBJBITH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aHMOCBS3HU u

MpOTUBOpeYHs B (paKTax, JaHHBIX, HAOIIOJICHUSIX U yTBEPXKACHUSIX ; ITpejiaraTh
KPUTEPUH NJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEH U MPOTUBOPECUYUIA;

— fJenaTh BBIBOJBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIFOUCHUN, YMO3AKIIIOUCHUH MO aHAJIOTHU;

—  pa3dwmparh NOKa3aTeJIbCTBA MAaTEeMAaTHYECKUX YTBEpKIACHUH (MpsSMBIE U OT
MIPOTUBHOIO), MOPOBOAUTH  CaMOCTOSITEIbHO  HECIOXXHBIE  JOKa3aTelbCTBa
MaTeMaTH4eCKUX (haKTOB, BBICTPAMBATh apryMEHTAIUIO, IPUBOJUTH MPHUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS,

— BbIOMpaTh cOoco0 pemeHus y4deOHOM 3agauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB  pCIICHWs, BBIOMpPATh  HaWOoJee  TOAXOMSIMIMH C  y4€TOM
CaMOCTOSITEIIBHO BBIACICHHBIX KPUTEPHUEB).

ba3oBrie uccnenoBaTenbCKue IEHCTBUS:

—  HWCHOOJIb30BaTh BOMPOCHI KaK HCCICAOBATEIbCKHU WHCTPYMEHT IO3HAHUSI;
bopmynupoBaTteh  BOHNpOCHl, (QUKCHUPYIONIHE IPOTHBOpPE dYHE, nOpodiemMy,
CaMOCTOSITEIILHO yCTaHaBIWBAaTh HWCKOMOE W JaHHOE, (POpMHpOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TTO3UIIHUIO, MHCHHCE;

— TM[POBOJAUTH II0 CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIHN
DKCIIEPUMEHT, HEOOJBIIIOC WCCICAOBAHUE MO YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTeMaTHYECKOTO OOBCKTa, 3aBUCUMOCTEN OOBEKTOB MEX/Iy COOOW;



—  CaMOCTOSITENbHO (POpMyIUpOBaTh OOOOILEHUS M BBIBOJABI 110 pe3yJibTaTam
MPOBEAEHHOTO  HAOJIIOZIEHUsI, HWCCIEIOBAaHUs, OIEHUBAaTh JOCTOBEPHOCTH
MMOJIYYE€HHBIX PE3yJIbTAaTOB, BLIBOJIOB U OOOOIIIEHUIH;

— M[POrHO3UpPOBaTh BO3MOXXHOE pa3BUTHE MpOILlecca, a Tak)Ke BBIJIBUIaTh
MIPEAITOIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmarmeii:

— BBIIBJSITH HEJIOCTAaTOYHOCTh M HW30BITOYHOCTH HMH(pOpMaLUM, JAHHBIX,
HEOOXOIUMBIX JUISI pELICHUS 3a/1a4H;

— BbIOWpaTh, aHaAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPHPETUPOBATH
UH(GOPMALMIO PA3JIUYHBIX BUIOB U (DOPM IIPE/ICTABIICHUS;

— BbIOHMpaTh (Gopmy TipenacTtaBieHUs UHOPMAIIMA €W HUTIOCTPHUPOBATH
pemaeMmble  3aJayd  CXeMaMH, JAUarpaMMmaMHi, HHOM rpadukKoil U UX
KOMOMWHAaIIUSIMU;

— OLIEHMBATh HaJAEKHOCTh HWHQMOPMALMU IO KPUTEPHUSIM, IPEIIOKEHHBIM
y4uTeJIeM UIU CPOPMYIUPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vnusepcanvnvie KoMMyHuUKamueHwle Oelicmaus 0becneqyusaom

chopMupoBaHHOCmMb COYUANLHBIX HABLIKOG 00YUATOUWUXCHL.

OO01ienue:

—  BOCIIpUHHUMAaTh U (POPMYJIHPOBATH CY>KJECHUS B COOTBETCTBUU C yCIOBUAMU
U LEJISIMUA OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHUs B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHHUs IIO XOJY PEIIEHHUs 3ajlayi,
KOMMEHTHPOBATH MMOJIYYCHHBIN pe3ynbTarT;

— B XOJ€ OOCYXIEeHHs 3a7JaBaTh BOIPOCHI I10 CYIIECTBY OOCYXIaeMON TEMBI,
npoOJIeMBbl, pemaeMod 3ajiadd, BBICKA3bIBaTh MW, HAIICJICHHBIE HA ITOMCK
pELICHUs; COIMOCTABIISITH CBOMU CYXKJICHMS C CYXJCHUSIMH JAPYTHX YYACTHUKOB
Jmanora, OOHapy>KUBaTh PAa3IUYHEC U CXOJICTBO MO3UIIMN; B KOPPEKTHOH (opme
(opmynupoBaTe pazHoriacusi, CBOM BO3PaXKCHUSI;

—  M[PEeACTaBJIATH PEe3yJIbTaThl PEIICHUs 3aJlauM, SKCIIEPUMEHTA, UCCIEA0BaHUS,
MMPOEKTa; CaMOCTOSITEIIFHO BBIOUpATh (popMaT BBICTYIUICHUS € y4Y€TOM 3amad
MPE3eHTAlluN U OCOOEHHOCTEN ay ITUTOPUH.

CoTpyIHUYECTBO:

— TIOHUMAaTh "u HUCIIOJIB30BaTh npeuMyniecTBa KOMaHTHOU u
UHAUBUAYAJTBHONU pabOThI NIPU PEHICHUHN YUYEOHBIX MaT€MaTHYECKUX 3aj1ady;

— TIIpUHUMATh 11€Jb COBMECTHOM IeATEeIbHOCTH, ILIAaHUPOBATH OpPraHU3alHIO
COBMECTHOMW padoOThI, paclpenessiTh BUABI padOT, HOroBapHBaThCs, OOCYXXIaTh
MpoLEeCcC U pe3yabTaT padoThl; 0000IIaTh MHEHHUSI HECKOJIBKUX JIIOJEH;

— y4acTBOBaTh B TpPYIIOBBIX ¢dopmax paboTtel (0OCYyXIeHUs, OOMEH
MHEHUSIMH, MO3TOBBI€ IITYPMBI M JIp.); BBIIIOJHSTH CBOIO 4YacTb paldOThl H
KOOPJAMHUPOBATh CBOM JEHCTBUSA C APYTHMH YJICHAMHM KOMaH/bl; OLIEHHUBATh
Ka4eCTBO CBOETO BKJIaJIa B OOMIMU MNPOAYKT MO KPUTEPHUSIM, CHOPMYIITHUPOBAHHBIM
y4aCTHUKaMM B3aUMOJEHCTBUS.

3) Vnusepcanvnuvie  pecynamuenwie Oeticmeus  obecneuusarom —Gopmuposanue

CMBICNIO08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.

Camoopranuzanus:

— CaMOCTOSITEJILHO COCTaBIATH IUJIaH, AJITOPUTM pEIIeHus 3adadyd (UiId ero
4acTh), BBIOMpPATh CHOCOO pemieHuss ¢ YYETOM HMEIONIMX CsI PECypcoB H
COOCTBEHHBIX BO3MOYHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapHUAHTHI
peleHuii ¢ yaéToM HOBOM MHMOpMAIUH.

CaMOKOHTpOJIB:

— BJAJETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3yJibTaTa
pelieHus MaTeMaTHYeCcKOH 3a/1auu;

— IIPEABUJETh TPYAHOCTH, KOTOPbIE MOI'YT BOZHUKHYTB IPU PELICHUH 3a7a4Hu,



BHOCUTH KOPPEKTHBBI B [CSITCIILHOCTH Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEN;

— OLICHHUBaTh COOTBETCTBUE pe3yJibTaTa AESATEIbHOCTH MOCTAaBJICHHOM LIEJIU U
YCJIOBHUSIM, OOBSACHATH IIPUYMHBI JOCTHIXKEHUSI WJIM HEAOCTHIXKEHHUS LENH,
HaXOJUTh OLINOKY, laBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIbTATbBI

IIpenmeTrHble pe3yibTaThl OCBOCHUs llpuMepHOW pabodeil mporpaMMmsbl IO
MaTeMaTUKE MOPEJCTaBJCHbl IO TrojaM oOOy4YeHHusl B CJEOYIOUIUX pa3jeiaax
mporpaMMbl B paMKax OTIEJFHBIX KypcoB: B 5—6 kimaccax — Kypca
«Maremaruka», B /—9 Kjl1accax — KypCOB
«Anredpa», «I'eomeTpus», «BEeposITHOCTh U CTATUCTHKA.

Pa3BuTHe JOrmyecKkux NpencTaBI€HUIN U HABBIKOB JIOTMYECKOI'O MBIIIJICHUS
OCYMIISCTBIISIETCS HA MPOTSHKEHUHM BCEX JET OOyYeHHs B OCHOBHOM IIIKOJIE B
paMkax BcexX Ha3BaHHBIX KypcoB. IIpenmnonaraercs, 4To BBINYCKHUK OCHOBHOM
LIKOJIBI CMOYKET CTPOUTH BBICKAa3bIBAHUSI W OTPHULIAHUSI BbICKA3bIBAHUM,
pacno3HaBaThb MCTHUHHBIC M JIOJKHBIE BBICKA3bIBaHHUS, IPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI, OBJAJICET MNOHSTUSIMHU: OIIpEAeJICHHE, aKchuoMma, Teopema,
JI0Ka3aTeJIbCTBO — M HAYUYMTCS HUCIIOJIb30BaTh UX HNPHU BBINIOJIHEHUH Yy4eOHBIX
U BHEY4YEOHBIX 3a7ad.



HEJA U3YYEHUSA YYEBHOTI'O KYPCA «MATEMATHUKA» 6 knacc

IIpuoputeTHBIMU 1IEJISIMU OOYYE€HHUSI MaTeMaTHKe B 6 Kiacce siBISIFOTCS:

— TipomopkeHue  (OPMHUPOBAHHUSI OCHOBHBIX MAaTEMAaTHUYECKHX ITOHSITHU
(auco, BEJIMYHMHA, reoMeTpuyeckas (urypa), o0ecrneynBaroIInux
MIPEEMCTBEHHOCTh U IIEPCIEKTUBHOCTH  MaTE€MaTHYECKOro  OOpa3oBaHUs
00y4JaroIXxcs;

— pa3BUTHE UHTEIUICKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEN OOydJaromuxcs,
MO3HaBaTEJIbHON AKTHUBHOCTH, UCCJIEJOBATENIbCKUX YMEHMI, HHTEpECa K U3yUECHUIO
MaTeMaTUKH;

— [oJABeAeHHE OOydYaroluxcs Ha JOCTYIHOM [JIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBS3M MaTEMaTUKHU U OKPYKAIOILIEro MUpPa;

— d¢opmupoBanue (PyHKIHOHAIBHONW MaTeMaTUYeCKOM I'paMOTHOCTU: YMEHUS
pacrio3HaBaTh MaTe€MaTHUYECKHE OOBEKTHl B PEATbHBIX >XU3HEHHBIX CHUTYyaIUsIX,
MPUMEHSITh OCBOCHHBIE YMEHUSI JJIsI PELICHUS] NPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4,
UHTEPHPETUPOBATH NOJIYUYEHHBbIE PE3YyJIbTAThl U OLIEHUBATh UX HAa COOTBETCTBUE
IPAKTUYECKON CUTYyalLlUHU.

OCHOBHBIE JIMHUM COJEpKaHUsA Kypca wmaremMaTtuku B 6 Kkjacce —
apudMeTHUecKasi W TeOMETpHUYecKasi, KOTOpPbI€ pa3BUBAIOTCS IlapajlJIeJIbHO,
KakJlasi B COOTBETCTBUU C COOCTBEHHOM! JIOTUKOW, OAHAKO, HE HE3aBUCUMO OJIHA
OT APYroi, a B TECHOM KOHTAaKT€ M B3auMOAEeUCTBUU. Takke B Kypce IPOUCXOAUT
3HAKOMCTBO C 3JIEMEHTaMHU aJreOpbl 1 ONUCATEIBbHOW CTATUCTHKH.

N3yuyenue apudMeTnyeckoro marepuajga HadyMHAETCSI CO CHCTEeMaTHU3alluu U
pa3BUTHs 3HAHUNW O HATypaJbHBIX YHCJAX, MMOJYYEHHBIX B HadaJIbHOM LIKOJIE.
IIpy »5TOM COBEpPUIEHCTBOBAaHWE BBIYHUCIUTEIIFHOW TEXHUKH W (POpMHUpOBaHUE
HOBBIX TEOPETUYECKUX 3HAHUU COYETAETCsI C Pa3BUTHEM BBIYUCIUTEIBHOMU
KyJIbTYpPbl, B YaCTHOCTH C OOy4YEHHEM TIIpOoCTeHIIUM npuéMam TPUKUAKA U
OLICHKM  pe3yJIbTaTOB  BbIUMCIEHUM. V3yuyeHne  HaTypaldbHBIX  YHCEI
npoaoKaeTcsi B 6 Kilacce 3HAaKOMCTBOM C HaydallbHBIMU MOHSITUSIMH TE€OPUU
JICJIMMOCTH.

Jpyroii KpyIHBIil OJIOK B COJIEp>KaHUU apU(PMETHUUIECKON JIMHUU — 3TO APOOH.
Hauano u3zydeHusi OOBIKHOBEHHBIX U JICCITUYHBIX JPOOEH OTHECEHO K 5 Kitaccy.
OTO TEepBBIM ATall B OCBOCHHU ApoOEi, Korga NPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMH  HJEsIMU, TMOHATUAMU Tembl. Ilpu 3TOM  paccmoTpeHue
OOBIKHOBEHHBIX JpoOeli B TMOJHOM O0O0BEME MPEAIIecTBYeT H3YUYCHHIO
JIECSITUYHBIX Apo0eif, YTo 1menecooOpa3HO € TOYKH 3PEHUS JIOTUKH H3JIOKEHUS
YUCJIOBOM JIMHUM, KOTJa IpaBWJia JICHCTBHU C AECATHYHBIMHU APOOSMU MOXKHO
000CHOBaTh YK€ M3BECTHBIMH aJITOPUTMAMH  BBIINOJHEHUS JICUCTBHUU C
OOBIKHOBEHHBIMH JIPOOSIMH. 3HAKOMCTBO C JICCATUYHBIMU JPOOSIMU PACIIUPUT
BO3MOYXHOCTH JJIsI MNOHUMAHHUs OOYyYaloIMMHCS TMPUKIAIHOTO IIPUMEHEHUS
HOBOM 3alMCU 0OpU HU3YYEHUU JIPYTHUX MPEJIMETOB M IIPU MPAKTHUYECKOM
ucrnosibzoBanuu. K 6 kiaccy OTHECEH BTOpPOM 3Tan B U3YUYEHUHU JIPOOEH, TIie
MPOMCXOJAUT COBEPIICHCTBOBAHWE HABBIKOB CpaBHEHUsI U MOpeoOpa3zoBaHUS
poOeii, OCBOCHUE HOBBIX BBIUHCIUTEIbHBIX AJITOPUTMOB, OTTAYNBAHUE TEXHUKHU
BBIYHUCJICHM, B TOM YHMCJI€ 3HAYEHUW BBIPAKEHUM, COAEpXKAIUX U
OOBIKHOBCHHBIC, U AECSITUYHBIE APOOU, YCTAaHOBJICHHE CBSI3€H MEXIYy HUMH,
paccMoTpeHue NpUEMOB pelIeHus 3a7dad Ha japodOu. B nHauanme 6 kiacca
MNPOUCXOAUT 3HAKOMCTBO C HOHSITHEM IIPOLICHTA.

OCOOCHHOCTBHIO U3YUYCHHUS MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHUCEN SIBIISIETCS
TO, UTO OHH TAK>X€ MOTYT paccMaTPHUBATHCs B HECKOJBKO ATaroB. B 6 kiacce B



Hayaie wu3ydeHuss TeMbl «llojoxuTtenbHble UM OTpPULATEJILHBIC YHCIIa»
BblAensieTcs mnonrema «llemple umcima», B paMKax KOTOPOW B3HAKOMCTBO C
OTpHUIIATEIBHBIMU  YHUCJIAMH W JICUCTBUSIMH C  TOJOXHUTEJIBHBIMH U
OTpULIATEIbHBIMU YHUCIAaMU OPOUCXOJIUT HAa OCHOBE COJZEPKATEJILHOTO T0JIX0/1a.
DTO MO3BOJISIET HA JIOCTYTHOM YPOBHE MO3HAKOMHUTH YUaIIUXCs MPAKTUYECKHU CO
BCEMHU OCHOBHBIMH MOHSITUSIMH TE€MbI, B TOM YHCJIC U C IpaBWJIaMU 3HAKOB MPHU
BBIMTOJTHEHUH apudMeTHUecKux IercTBuil. M3ydyeHue panmoHaJIbLHBIX YHUCENl Ha
5TOM HE€ 3aKOHYHUTCS, a OyJeT MpPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, 4To
CTAHET CJIEAYIOUIMM IPOXOJOM BCEX HPHUHIUIIMAJIBHBIX BOIPOCOB, TEM CaMBbIM
pa3aeneHue TpyAHOCTEH oOJierdyaeT BOCOPUSITUE MaTepUuaa, a pacrpeaejeHue Bo
BPEMEHH CITOCOOCTBYET MPOYHOCTHU MTPUOOPETAEMBIX HABBIKOB.

I[Ipu oOyuyeHuUM pemeHu0 TEKCTOBBIX 3agady B 6 Kjacc HUCIIOIb3YIOTCS
apudmerndyeckue nOpuUEMBI pemieHus. TeKCTOBbIe 3allauu, pemniaeMble MOpu
oTpabOTKEe BBIYHUCIIMTEIILHBIX HAaBBIKOB B 6 Kjacce, paccMaTpUBAIOTCS 3aadyd
CIeAYIOUINX BHUAOB: 3aJa4yd Ha JABHXKEHHE, Ha YacTH, HAa NOKYMNKH, Ha padoTy Hu
OPOU3BOJUTEIBLHOCTh, HA NPOLEHTHI, HA OTHOLIECHUS U Tporniopuuu. Kpome toro,
oOy4aronmecs: 3HaKOMSITCS C TIpUEMaMH pPEIICHHs 3a71a4 ITepedopOM BO3ZMOKHBIX
BapUaHTOB, yd4aTcs paboratb c WH@oOpMalmeil, TpeacTaBiIeHHOW B Qopme
TaOIUN UK gUarpamM.

B pabGoueili mporpamMmme mOpeaycMOTpeHO (GopMHUpPOBaAHHUE IIPONEIACBTHYSCKUX
anreOpanyeckux mnpejacTtaBiaeHuil. bykBa Kak CHMBOJ HEKOTOpPOTO 4YHCiIa B
3aBHUCHUMOCTU OT MaTE€MaTHYECKOTO KOHTEKCTa BBOJIUTCS MOCTETNIEeHHO. bykBeHHast
CUMBOJIMKA IIIHPOKO HCIIOJb3yeTCsI MPEXJAe BCEro JUIS 3allich  OO0Imux
YTBEPKICHUW U TpeJIoKEeHUM, GQopMysi, B YaCTHOCTH [JIsl BBIYHUCIICHUS
r€OMETPUUECKUX BEJIMYUH, B KAUECTBE «3aMECTUTEJISI» YUCa.

B kypce «Marematukm» 6 Kilacce MNpeAcTaBi€Ha HarjsigHas I'€oOMeTpus,
HampaBJICHHAsT Ha pa3BUTHE OOPA3HOTrO MBIINUICHUSI, OPOCTPAHCTBEHHOTO
BOOOpaXeHUsI, W300pa3uUTEIbHBIX YMEHHUH. ODTO BaXXHBIA ATall B H3YYCHHUU
T€OMETPUH, KOTOPBIM OCYIHIECTBIISIETCS Ha HArJISIHO-TIPAKTUYECKOM YpPOBHE,
orupaeTcsi Ha HaArJISITHO-OOpa3HOE MBIIIUICHHE oOydaromuxcs. bonbmias poib
OTBOJIUTCSA MpPaKTUYECKOHN JIESITEIbHOCTH, ONBITY, SKCIIEPUMEHTY,
MoaenupoBaHuio. O0yyaronecs 3HaKOMATCS C T€OMETPUUYECKUMH (pUrypamMu Ha
IUIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEUIMINMU KOHPUTYPAUSIMH, yIaTCS
n300pakaTh UX Ha HEJIWHOBAHHOW W KJIETYATOW Oymare, pacCMaTpuBaIOT HUX
OpocTernine cBoicTBa. B mpoiiecce n3ydeHUs HarJIsiAHOW T€OMETpUU 3HAHUS,
MOJIyYeHHBbIE OOYyYaromUMHUCS B HAYaJIbHOW IIKOJIE, CUCTEMATU3HUPYIOTCS U
pacmupsiroTcs.

MECTO YUYEBHOI'O KYPCA B YYEGHOM IIJTAHE

CornacHo yueOHOMY IJIaHy B 6 KJIacCe U3ydaeTCs HHTETPUPOBAHHBIN MPEIMET
«MaremaTuka», KOTOPBIH BKJIIOYaeT apuMETUUYECKUN wmaTrepuan U
HarliiIHYHO TrCOMCTPHUIO, a TAKIKC IMPOIICACBTHYCCKHUEC CBCIACHHUA H3 aﬂre6p1)1,
3JIEMEHTHI JIOTUKU U Hayajla ONMCaTEeIbHON CTAaTHUCTHUKH.

V4yeOHbIN TJIaH HAa W3y4YeHHE MaTeMaTHKd B 6 Kjacce OTBOAUT HE MeEHee 5
y‘-Ie6HBIX HqaCOB B HCACJTIHO B TCUCHHUC KaXXJI0I'0 roaga 06y‘-IeHI/I$I, BCCI'0O HEC MCHCEC
170 y4eOHBIX YaCOB.

COJEPXAHUE YUYEBEHOTI'O KYPCA (I10 'OJIAM OBYUEHI )
6 kacc



Hamypansnsle uucna

Apudmernueckrue AEWCTBHSI C MHOTO3HAYHBIMH HATypajJbHBIMHU YHCJIAMH.
YucnoBble  BBIpAXKEHUS, TMOPSAOK  JCUCTBHM, HCOOJIB30BAaHHUE  CKOOOK.
Hcnonp30oBaHue TIpU BBIYMCICHUAX MNEPEMECTUTEIBHOIO M COYETATEJIbHOIO
CBOMCTB CJIOXXEHHUSI U YMHOEHUS, PacIpeaeIUTEILHOTO CBOMCTBA YMHOYXKEHUSI.
OkpyTJieHue HaTypaJdbHbIX YHUCEII.

JlenuTenu u KpaTHBIE YHCIa; HAUOOIBIIHN OOIIUN JISTUTETb U HAUMEHbIIIEe
oO1iee KkpatHoe. JlenuMOCTh CyMMBI U IIPOU3BEAeHHUs. JleJIeHne ¢ OCTaTKOM.

Jlpoou
OOBIKHOBEHHAsT JIpoOb, OCHOBHOE CBOWCTBO JApPOOH, COKpaIleHHE IpOOCH.

CpaBHeHHEe U ynopsigoyuBaHue ApoOeii. Pemnienue 3agay Ha HaXOXJICHHUE YACTHU
OT 1IEJIOTO U IIeJIOTO MO ero 4acTtu. /[poOHoe YHuciao Kak pe3ysibTaT ACJICHUS.
IlpencraBienne JeCSITUYHOW JOpoOM B BHJAEC OOBIKHOBEHHOW HOpoOM U
BO3MOYKHOCTh TIPEACTaBJICHUSI OOBIKHOBEHHOW JpoOM B BHUIAE JAECATUYHOM.
JlecsiTuaHbIe IpOOU U METpHUYECKas cucTeMa mep. ApudmeTudeckue NeHCTBUS U
YHCJIOBBIC BHIPAXKCHHSI C OOBIKHOBEHHBIMU M JECATHYHBIMHU JIPOOSIMHU.

OtHowmienue. JledjeHne B JaHHOM OTHOIIEHUH. MacmTad, OPOMOPIIUS.
IIpnmenenue nponopuuii Ipyu pelIeHur 3a1a4y.

ITonsitue mpouieHTa. BrruucieHue npoieHTa OT BEIUYUHBI U BEJIMUYUHBI MO €&
MPOIICHTY. BhIpa’keHHe MPOIICHTOB JICCATUYHBIMH ApoOsimu. Pemmenue 3agad Ha
MPOIEHTHI. BhIpa’keHne OTHOIIICHUST BEJIUYHUH B TIPOIICHTAX.

Honostcumenvhvlie u ompuyamesibHvle YUCAA

IHlonoxureneHble U oTpULATEIbHbIE 4uciaa. Llenble umcia. Monayine yucia,
reoMeTpUuYecKass HHTEpIIpeTalus MOoOJyJsi uucia. HM3o00paxeHue yucen Ha
KOOpJWUHATHOM 1psiMoM. YmuciaoBble HOpoOMexXyTKU. CpaBHEHHE YHUCEI.
Apudmerndeckue OEUCTBHUSI C MOJIOKHUTEIBbHBIMU W OTPHUIIATSIBHBIMU
YHUCJIAMH.

ITpssMoyronbpHass cucreMa KOOpJIMHAT Ha IJIOCKOCTU. KoopauHaTel TOYKM Ha
IJIOCKOCTHU, abcmucca u opawHarta. Iloctpoenue Touek u ¢uryp Ha
KOOPAWHATHOM TUIOCKOCTH.

bykeennvie sevipascenusn

Ilppumenenne OyKB JUIsI 3allMCH  MaTeMaTHYECKUX  BBIPAXKEHHH U
npeanoxeHnuil. CBolicTBa apupmeTnyecKkux AeicTBUN. BykBeHHBIE BBIPAXXEHUS U
YHCJIIOBBIE IIOJACTAHOBKU. DByKBEHHBIE pPaBEHCTBA, HAXOXICHHUE HEU3BECTHOI'O
KOMHOHeHTa. PopMyJibl; GOPMYJIBI HEPUMETPA U IUIOMIAAW NPAMOYIOJIBHHKA,
KBaJipaTa, oObEMa napaiesnenuiena 1 Kyoa.

Pewienue mexcmoewix 3adau

Pemenue TekCTOBBIX 3anad apudmMeTudeckum criocobom. Penienue
JJOTUYeCcKHuX 3aj1ad. Penrenue 3amagy nepedbopoM BCeX BO3MOKHBIX BApHUAHTOB.

Pemrenne 3amad, coaeplKaliuX 3aBUCUMOCTH, CBSI3bIBAIOIIUX BCIIUYHUHBI:
CKOpPOCTb, BpeMms, paccrosiHue; neHa, KOJINYECTBO, CTOHUMOCTb;
MIPOU3BOJIUTEIILHOCTh, BpeMsi, 00ObEM paboThl. EIuHUIIBI U3MEpEHUs: MaccChl,
CTOMMOCTH, PaACCTOsAHUSL, BPCMCHH, CKOPOCTH. CBsa3b MCXKAY CAWMHUIaMMn
U3MEPCHUST KaXKIO0W BEITUUHHBI.

Penienune 3ada4, CBA3aHHBIX C OTHOILICHUCM, ITPOIMMOPIHHUOHAJIBHOCTHIO BCJIINYHNH,
MPOIICHTAMH; PEIICHUE OCHOBHBIX 3aJiad Ha JPOOUU TPOIICHTHI.

OuleHka ™ TPUKUIAKA, OKpyrieHue pesyiabrara. CocraBiieHHue

OYKBEHHBIX BBIPAYKEHHUH 110 YCIIOBHUIO 3aJ/IaYH.



I[IpencraBneHne AaHHBIX C TIOMOIIBIO Tadomul, U aumarpamMm. CroodaThie
JarpaMMbl: YTEHHE U NOCTpOoeHUe. YTeHne KPyroBhIX AUarpaMm.

Hacnaonaa zeomempus

Harnsingaele npencraBieHUuss o ¢uUrypax Ha IUIOCKOCTH: TOYKa, MOpsiMas,
OTpE30K, JIy4d, YIOJ, JIOMaHasi, MHOI'OYTIOJIbHUK, YeThIPEXYTOJIbHUK,
TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

BzaumMHOe pacnososkeHue ABYyX IPsIMBIX Ha INUIOCKOCTH, HapaljieJIbHBIC
OpsiMble, IEPHEHAMUKYJSIpHbIE NOpsiMble. M3MepeHue paccTossHUN: MeEXIy
ABYMsI TOYKaMHM, OT TOYKM O MPsMOM; JUIMHA MapuipyTa Ha KBaJApaTHOW
CETKE.

N3mMepenne W NOOCTpOEHHE YIJIOB C MOMOILIBIO TpaHcrnopTupa. Bupasl
TPEYTIOJIbHUKOB!: OCTPOYTOJIBHBIM, OpsIMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOEIPEHHBIN, PaBHOCTOPOHHUM. YeThIpE€XYTOJbHUK, npuMepbI
4eTbIPEXYTOJIBHUKOB. IIpsiIMOYTrOJIbHUK, KBaapaT: HCIIOJIb30BaHHUE CBOMCTB
CTOPOH, YIJIOB, nauaroHaiei. WM3o0pakeHue reoMeTpHyeckux ¢QUryp Ha
HEJIMHOBAHHOM OyMare ¢ HCHOJIb30BAHUEM LUPKYJIsA, JIMHEHWKH, YTroJbHHKA,
TpaHcrioptupa. [loctpoenus Ha kjieTdaToii Gymare.

Ilepumerp w™mHoOroyrojgbHuka. IloHsaTHe muomamu QUIypsl; €IUHUIBI
n3Mepenus ruiomagu. IlpubnmxkéHHoe usMepeHue miomaau GuUryp, B TOM
qyyuciae Ha KBajgpaTtHoil cetke. [IpuGnmkéHHoe wU3MepeHHE  JIJIMHBI
OKPY>XHOCTH, ILIOLIAAU KpyTra.

CumMmMeTpusi: IEeHTpajlbHasl, OCeBasl U 3€pKajibHAasi CUMMETPHUH.

ITocTpoeHne CUMMETPUIHBIX PUTYDP.

Harnsimabpie nmpeacTaBiaeHUss O MPOCTPAHCTBEHHBIX (pUTypax: ImapajuiesIerunen,
Ky0, Opu3Ma, NOuUpamMyla, KOHYC, MWJIHHIAp, map u cdepa. HM3obpaxeHue
OpPOCTPAaHCTBEHHBIX (puryp. Ilpumeps! pa3zBEPTOK MHOTOTPAaHHUKOB, LMJIWHJIPA U
koHyca. Co3maHue MoAeJIel MPOCTPAaHCTBEHHBIX PUTyp (M3 Oymaru, MpOBOJIOKH,
IUIACTUJIMHA U JIp.).

I[Tousatne oO0BEMa; enuHUIBI U3MepeHusT o0bEMa. OOBEM MPSIMOYOIIBHOTO
napasuiesenunenaa, Kyoa.



IVIAHUPYEMBIE NPEJAMETHBIE PE3YJbTATBI OCBOEHMA NMPUMEPHOI
PABOYEU ITPOI'PAMMBI KYPCA (IIO 'OJIAM OBYYEHMUS)

OcBoenue ydeOHOro Kypca «Martemarnka» B 6 Kilacce OCHOBHOU IIIKOJIBI
JIOJIKHO oOecrieunBaTh JIOCTH)KCHHE CIICTYFOIIIAX MPEIMETHBIX
0o0pa3oBaTeILHBIX PE3yJIbTATOB:

6 Knacc

Yucna u eviuucnenusn

— 3HaTh U NOHHUMATh TEPMHUHBI, CBI3aHHBIE C PA3JIUYHBIMHA BHIAMH YHMCEI U
criocobaMM MX 3allMcH, IepexoAuTh (€CIM 3TO BO3MOXKHO) OT OJHOH (OpPMBEI
3alIMCH YHMCJIa K JPYTOH.

— CpaBHHUBaTh U yHOPSAOYUBATH 1IE€JIbI€ YHCIIa, OOBIKHOBEHHbBIE U JE€CSITUYHbIC
JIpoOu, CPaBHUBATH YMCJA OJHOTO U Pa3HBIX 3HAKOB.

— BrpimonHsATh, coderasi yCTHbIE WM NUCBMEHHBIE TNPUEMBI, apU(PMETHUYECKUE
JICUCTBUST C HaTypaJIbHBIMU UM  LEJIBIMU 4YHUCIAMH, OOBIKHOBEHHBIMHU MU
JIECATUYHBIMU JPOOSIMHU, TTOJIOXKUTEIbHBIMU U OTPUIIATEIbHBIMU YHUCIIAMU.

— DBpluncasaTh 3HAUYEHUsST YMUCIIOBBIX BBIPAXXEHUM, BBINOJHATH MNPUKUIAKY U
OIICHKY pe3yjbTaTa BBIYMCIICHUI; BBINOJIHIATE NOPEOOpa30OBaHUSI UYHCIOBBIX
BBIPA>KEHUW Ha OCHOBE CBOWMCTB apU(PMETHUIESCKUX JCUCTBU.

— COOTHOCHUTH TOUYKY Ha KOOPJAMHATHOM NPSIMOUN C COOTBETCTBYIOILIUM €M
YUCIIOM B U300pa)kaTh YHCIJIa TOYKAaMU Ha KOOPIMHATHOU MPSIMOM, HAXOIUTh
MoayJib ynucyia. COOTHOCUTH TOUKH B IIPSIMOYTI'OJIBHONW CUCTEME KOOPAMHAT C
KOOpAUHATAMU 3TOU TOUYKHU.

—  OKpyrJsTh LEJIble YHCIa U JIeCATUYHBIE APOOH, HAXOAUTh NPUOIUKEHUS
qHuCel.

Yucnoevle u OyKeeHHbIE GbIPAIHCCHUS

— IlonumaTth U ynoTpeOssiTb TEpMHUHBI, CBSI3aHHBIE C 3aIlIMChIO CTEIIEHU YHCIIa,
HaxOJMUTh KBaJpaT M KyO 4YHCJIa, BBIYHCIISITh 3HAYCHHUSI YHCIJIOBBIX BBIPA’KEHUU,
coJep KalIux CTEIECHHU.

— HOJ’II)BOBaTI)CH HpI/I3HaKaMI/I ACJIINMOCTU, paCKJ'IaI[I)IBaTI) HaTypaJ'II)HI)IC quciia
Ha MPOCTHIE MHOXKUTEIIH.

-_— HOHB3OB3TBC$I MaCH_ITaGOM, COCTABJIISITH HpOHOpL[I/II/I U OTHOIIICHMUSI.

— HCHOJ’II)SOBaTI) 6YKBI)I J1A 0603HaLICHI/I$[ qucell HpI/I 3aIIucu
MaTeMaTHYECKHUX BBIPAKCHUH, COCTABIATH OYKBEHHBIC BBIPpAXXEHUS U (DOPMYJIbI,
HaxXOJWUTh 3HA4YCHHUsI OYKBEHHBIX BBIPAKCHUN, OCYIIECTBIISISI HEOOXOIUMbIE
IMOJICTAHOBKHU U MpeoOpa3oBaHUs.

— HaxoauTh HEU3BECTHBIM KOMIIOHEHT paBE€HCTBA.

Pewenue mexcmosvix 3aoau
— Pemrats MHOrOmaroBbsle TEKCTOBBIC 3a/1a4M ApUPMETHIECKUM CITOCOOOM.
— Pemare 3agauu, CBSI3aHHBIE C OTHOLIEHHEM, MNPOIOPHHUOHAIBHOCTBHIO
BEJIMYMH, IPOLIEHTAMH; pelIaTh TP OCHOBHBIE 3aJa4M Ha JAPOOU U MPOLEHTHI.
— Pemare 3apgaum, coaeprkaliyde 3aBUCHUMOCTH, CBS3bIBAIOIINE BEJIWYHUHBI:

CKOPOCTB, BpeMs, paccrosiHue, eHa, KOJIMYIECTBO, CTOUMOCTE;
MPOU3BOJAUTEIBLHOCTh, BpeMsi, 00bEéMa padoThl, HCIOJIb3Ysl apudpMeTUIeCcKue
HeﬁCTBHH, OIICHKY, HNPpUKUAOKY, ITIOJIB30BATHCA CcAHHUIIaMn1 U3MCPCHUS

COOTBETCTBYIOLINX BEIUYHH.

— CocTaBisiTh OyKBEHHbIE BBIPAXKEHUSI 10 YCJIOBUIO 3a/1a4H.

— MHW3Buekarp uHpOpMALIHIO, MPEACTABICHHYIO B TaOiuIlax, Ha JIMHEHHOM,
CTOJIOUATON WM KPYroBOM JuarpamMmax, HWHTEPIPETHPOBATH NPEICTaBICHHBIC



JaHHBIC; UCMOJb30BaTh JAaHHBIE MPU PEIICHUM 3aj1a4.
— IlpencraBisaTh UHPOPMALIUIO C TIOMOIIBIO TaOIUIl, IMHEWHOU U cTOJIOUYATON
JAUarpamMm.

Hacnaonaa zeomempus

— IIpuBoauthk mpuMepbl OOBEKTOB OKpPY’XKAIOLIEro MHUpaA, UMEIOLUX (GopMy
U3yYEHHBIX TEOMETPUYECKHUX IUIOCKUX W MNPOCTPAHCTBEHHBIX (PUTYp, TpPUMEPHI
PaBHBIX U CUMMETPHUYHBIX PUTYD.

— MH3oOpaxaTth ¢ TIOMOIIBIO LMPKYJIsA, JUHEWKHU, TpaHCOOpTUpAa Ha
HEJIMHOBAHHOM W KjeTdaToil Oymare H3y4YeHHBIE IIJIOCKHUE TIe€OMETPUUYECKHE
¢urypsr 1 koHPUTYpaLTUH, CHMMETPHUIHBIC (PUTYPBHI.

— Ilonp30BaTbCcss  I€OMETPUUYECKMMHU  IMOHSATHUSIMHM:  paBEHCTBO  Guryp,
CUMMETpHUsI; HCIIOIb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C CHUMMETpPHUEN: OChb
CHUMMETPUH, IEHTP CUMMETPHU.

— HaxoauTte BeIMYMHBI YIJIOB HU3MEPEHUEM C MOMOILIBIO TPAaHCHOPTHPA,
CTPOUTH YIJIbl 3aJTaHHOU BEJIMUYMHBI, 10JIb30BATHCS IIPU PEIIEHUM 3a/1a4 I'payCHOMU
MEpPOU YTIJIOB; PaCIIO3HABATh HA YEPTE)KAX OCTPBIN, IPAMOM, pa3BEPHYTHIA U TYIIOU
YTJIBI.

— BplUHCHATE AJIMHY JOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, MOJb30BaThCS
€AUHUIIAMU HU3MEPEHHUs] JJIMHbI, BbIpaXkKaTb OJHU E€AUHHUIIBI U3MEPEHUS JJITUHBI
yepes ApyTue.

— Haxoautb, HCHOJIB3ysl 4YEpTEKHBIE HHCTPYMEHTBI, PACCTOSHHUS: MEXIY
JIByMsI TOUKaMH, OT TOUKHU A0 NPSAMOU, NJIUHY IIyTH Ha KBaJIPaTHOMN CETKeE.

— Bpruucnare mnomanes  (puUryp, COCTaBIEHHBIX U3 IPSIMOYTOJIBHUKOB,
WCHOJIb30BaTh pa30OMEeHHe Ha NOpsAMOYIOJIbHUKHW, Ha paBHbIE QUTYPHI,
JOCTpauBaHUE O TMPSIMOYTOJIbHUKA; I10JIb30BAaThCsI OCHOBHBIMH €IUHHIIAMHU
U3MEPEHUS IUIOIIANAN; BbIpakaTh OAHM €IWHHUIBI W3MEPEHUs IUIOLIAANA Yepe3
Apyrue.

— Pacno3nHaBaTh Ha MOJEJSIX U HM300paKEHUsIX NMUpaAMUAY, KOHYC, LWIHHJIDP,
HCHOJIb30BaTh TEPMHUHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAaHUE, pa3BEPTKA.

— MH3oOpaxaTs Ha KjeT4aToil Oymare npsiMmOyTroJIbHBIN MapajlieJICITune.

—  Bpruucasarse 00BEM PSIMOYTOJIBHOT'O napanjesyenurieia, KyOa,
MOJIb30BAaTHCS OCHOBHBIMHU €JUHUILIAMHU U3MEPEHUsI OOBbEMA; BbI

— Pemarp HecllOKHBIE 3a/ladd HAa HAXOXJIEHUE I€OMETPUYECKUX BEJIUYHH B
MPAKTUYECKUX CUTYyaLUSIX.



TEMATHUYECKOE INIAHUPOBAHUE YYEBHOI'O KVPCA (IIO I'OAAM OBYYEHUS)

6 ximacc (ae meree 170 )

Ha3zBanue
pazaena (TeMbl)
Kypca (4HCJI0 4acoB)

OcHoBHOe coaeprkaHue

OcHOBHbBIE BH/bI 1€ITE€ILHOCTH oﬁy!{ammnxcn

D1eKTPOHHbIE
(aposbie)
00pa3oBaTesbHbIE
[pecypcsl

mwiockoctTu (7 1)

Paccrosinme  Mexay — AByMs
TOUYKaMHM, OT TOUKH JO MPSIMOMH,
JJIMHA TNYTH Ha KBaJApaTHOM
CeTKe.
ITpumepst
OPOCTPAHCTBE

IPAMBIX B

JOaHHOM.

IlpuBoAUTHL NpUMePBbI NAPAIUISIBHOCTH U NIEPHEHIUKYJISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYrOJIbHUKAaX IMEPHECHIUKYJISIPHBIE U MapajuiesibHble CTOpOHbI. M300pakaThb
MHOTOYT'OJIBHUKH C NapajuleJIbHBIMU, IE€PHEHAUKYISIPHBIMU CTOPOHAMM.

HaxoauTh paccTostHHE MEXAy ABYyMsI TOYKAaMH, OT TOYKH IO MOPSIMOH, IIMHY IIyTH Ha
KBaJIDATHOMH CETKE, B TOM YMCJIE MCIIOJIb3Ys LIHU(POBBIC PECypPChl

HatypanabHble Apudmerniueckue ASHCTBUS C BeinoansaTe apudmeruyeckue ACHMCTBHS C MHOIO3HAYHBIMHU HATypajbHBIMU YHCJIAMH, HAXOAHUTH Poccuiickas
quca MHOT'O3HAYHBIMH HaTypPaJIbHBIMU 3HAYEHUSI YUCIIOBBIX BBIPAXKCHHUI CO CKOOKaMU M 0e3 CKOOOK; BHIYUCJIATH 3HAYEHHs BBIPAKEHUI, IEKTPOHHAS
(30 v) YHCJIaMU. Yucnossie COJlepKalllUX CTCIECHU. BBINOJHATE NPUKHUAKY M OLEHKY 3HAauCHUM YHUCIOBBIX BBIPAXKEHUH, IIKO0J1a
BBIPQKCHHUS, TIOPSIIOK JICHCTBHIA, NPUMEHATH NPUEMBI NPOBepKHU pe3ynbTraTa. Menob30BaTh NPH BBIYMCICHUSIX IIEPEMECTUTEIBHOE U
HUCNOIb30BaHUE CKOOOK. COYEeTATEJIbHOEC CBONMCTBA CJIOKEHUS WU YMHOXXCHUSI, PACIPEIEIUTEIbHOE CBOWCTBO YMHOKECHUS
OkpyrJiieHue HaTypaJIbHbIX OTHOCHUTEIIBHO CJIOKCHHS, CBOMCTBA apu(METUUCCKUX JICHCTBUI.
quce. HccnenoBarb 4nCIOBBIE 3aKOHOMEPHOCTH, MPOBOJAUTH YHCIOBBIE IKCIIEPUMEHTHI, BbIABUIaTh U
I[eJII/ITeJII/I U KpaTHbIC 4YHCIIa, 000CHOBBIBATHTUIIOTE3bI.
HauOOJIbIINUN 061111/[17[ ICJIMTEIb U (I)OpMy.J'II/IPOBaTb onpeaeJieHusl NOCIUTCIIA W KpaTHOro, HanOOIBIIIETO O6H.[€F0 ACIIUTECIISI U
HauMeHblIee o0llIee KpaTHOE. HAaWMEHBIIEr0 OOIIEeTro KPaTHOro, IMPOCTOTO U COCTABHOI'O YHCEN; HCIIOJIb30BAaTh ITH ITOHSTHS
PasznosxkeHue ducia Ha IpocThIC TIpH PCIICHUH 3a/1at.
MHOKUTETH. JICTHMOCTD CYMMBI IIpuMeHsITH aATOPUTMBI BEIYHCICHUS HAHOOJBIIEr0 OOIIEro ASINUTENs U HaUMEHBIIEro O0IIero
u npomssenenms. JeneHne ¢ KPaTHOI'O JABYX YHCEJI, AJITOPUTM PA3JIOKECHHUS YUCJIa HA IIPOCTHIC MHOXKUTEIU.
OCTATKOM. HccnenoBars ycinoBus nennMoctd Ha 4 u 6. MccienoBaTh, 06cy:kaaTh, GopMyaInpoBaTh U
000CHOBBIBATH BbIBO/] O YETHOCTH CYMMBI, IIPOU3BEACHUS: ABYXUYETHBIX YHCEN, IBYX HEUETHBIX
Pemenne TekcToBRIX 3a1a4 ypcie, Y4ETHOrO UM HEYETHOI'O YHUCE.
HccaenoBars cBOMCTBA AEJIUMOCTH CyMMBbl U IIPOU3BEICHUS UHCEII.
IIpuBoauTE NMpHMePBI YUCEJ C 3aJaHHBIMM CBOMCTBaMU, PAacHO3HABATL BepPHble U HeBepPHbIe
YTBEpXKICHUs O CBOICTBax 4uCEJ, ONPOBEPrarb HEBEPHbIC YTBEPXKACHUS C  IOMOIIBIO
KOHTPIIPUMEPOB.
KoHncTpynpoBaTh MaTeMaTHYeCKHe NPeIJI0KeHHsI C TIOMOIIBIO CBA30K «», «UIN», «ECIH..., TO...».
PemaTh TEKCTOBBIC 3a7ladM, BKIIOYAIOIINE IOHSTHUS IEIUMOCTH, apH(METHIECKHUM CIIOCOO0M,
HCIIOJIB30BaTh Nepebop BCeX BO3MOXKHBIX BAPHAHTOB.
MoaeaupoBaTh X0/ pEIISHHUs 3aJ]a4H C [IOMOIIBIO PUCYHKA, CXEMBbI, TaOJIUIIbI.
IIpuBoauTH, pa30UpPaTh, OLEHNBATH PA3JIUYHBIE PEIICHUs], 3alIMCH PEIIEHNH TEKCTOBBIX 3a7ad
Kputnueckn ouneHuBaTh TOJydEHHBIH pe3ynbTaT, HAXOJUTh OIIMOKM, OCYIIECTBIISITH
CaMOKOHTPOJIb, IPOBEPsIsl OTBET HA COOTBETCTBUE YCJIOBUIO
Harnsaanas IleprienuKkyJiisipHbIC  HOpsIMBIC. Pacno3snaBarh Ha 4epTeXax, pUCYHKAX CJIydau B3aUMHOI'O PACIHOJIOKEHUS JIBYX NPSIMBIX. Poccuiickas
reoMeTpHsi. ITapansensHBIC TPSIMBIE. H306pakaTh ¢ MOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB Ha HEJIMHOBAHHON M KJIeTUaTOM OyMmare aBe 3JIEKTPOHHAS
[psimble Ha IepeceKarolecs: nNpsMble, 1B MapajulejIbHbIC IIPSIMbIEC, CTPOUTH IPSIMYIO, NEPHCHINKYISIPHYIO IIKO0J1a




Jpodu OOBIKHOBEHHAsT IPOOb, OCHOBHOE CpaBHHBATh M YNOPSAI0YHUBATH IpOOH, BLIOUPATH €1OCO0 CpaBHEHUS APOOEii. Poccuiickas
(32 u) CBOMCTBO ApoOH, COKpallleHue IpeacTaBiasATh NCCATHYHBIC IPOOH B BUIE OOBIKHOBEHHBIX IpOOEH M OOBIKHOBEHHBIC B BHC JIEKTPOHHAS

npo0eii. CpaBHeHue u JIECATUYHBIX, MCIO0JIb30BAaTh 3KBHBAJIEHTHBIE NPeACTaBJIeHUsl JPOOHBIX YHCEIl TIPU UX CPaBHEHUH, KoJia

YHOpsiIOYnBaHUE IpOOeii. MPU BBIYHUCIESHUSAX.

JecsitTuuHbie napobu u Hcnonn3oBaTh JecaTHYHBIC IPOOH NPH NpeoOpa3oBaHNU BEJIMYUH B METPUYECKOM CHCTEME Mep.

MeTpHuUecKasi cucTeMa Mep. BeinoansaTe apudmeTnyeckue AeiicTBUsI C OOBIKHOBEHHBIMU U JIECSITUIHBIMU JIPOOSIMU.

ApudMernueckie eficTBHA  C BbIunciasaTh 3HAYCHUS BBIPKCHUH, COACPHALINX OOBIKHOBEHHBIE M JICCATHIHBIC apobwu,

OBBIKHOBCHHEIMH " BBITOJIHATH npeodpa3oBanust 1podeit, Bmﬁnpzvln, Ccrnoco6, MPUMEHSITh CBOICTBA apHU(PMETHIESCKUX

NECATHUHBIMH POGSMHL. AeWCTBUH AJIs1 pallMOHAIM3allMN BEIYUCIEHUHN.

CocTaBjsITh OTHOIICHUS ¥ IPOTIOPIIUH, HAXOAUTH OTHOIIICHNE BEITUYIHH, JCIIUTh BEIUUNHY B JAHHOM

OrHowenue. JleneHne B ITaHHOM oTHomieHUU. HaxoauTh 3KCIePUMEHTAJBHBIM IYTEM OTHOLICHUEUIMHBI OKPYXKHOCTH K €&

OTHOIIICHHUH. Macmtab, JMaMeTpy.

nponopnus. HuTepnperupoBaTh MacmiTad Kak OTHOIIEHHE BEJIWYMH, HAXOAMTHL MacIITald IUIaHA, KapThl U

IMomsiTHe IIpOLICHTA. BBIYHCIISATh PACCTOSIHUS, UCITOJIB3Ysl MacITal.

BhIunC/ICHHE npoueHTa oT OO0BSICHATB, YTO TaKO€ MPOLEHT, YIOTPEOIATH OOOPOTHI PEYH CO CIIOBOM «IIPOLCHTY.

BEIMYMHBL M BOIMYUHEI IO €& BreIpa:kaTh OpOLEHTHI B IpO0sIX U APOOH B IIPOIEHTAX, OTHOIICHUE JBYX BEJIIMYMHB IIPOIICHTAX.

TPOLEHTY. BBIYMCAATH TPOLIGHT OT YHMCIa U YHUCIO IO ero mnpoueHty. OKpyrJasitb JpoOH U IIPOLICHTHI,

HaXOIWUTH NPUOIIFHKSHUST YHCEII.

Pemenue  TexcToBBIX  3a71ad, Pemats 3aJa4d Ha 4YacTH, NPOILCHTHI, POMOPIMH, Ha HaXOXKICHHUE ApoOH (MpOLEeHTa) OT

COACPpKATIHNX ApoGu Hu BCJIMYMHBI M BEJIMYHUHBI TI0 €& ApobOu (IIPOoIeHTy), Apobu (IIPOIIeHTa), KOTOPBIA COCTaBJISET OHA

OponeHTHL. BenuuuHa oT apyroi. IlpuBoauTs, pa3dMpaTb, OLEHUBATH pPAa3/JIWYHbIC PCLICHUS, 3aIllUCHU

IpakTH4ecKas pabora peLIeHNI TeKCTOBBIX 3a/ad.

«OTHOILICHUE JUIMHBI HUzBaexats umHpoOpManuio u3 TaOJMII U JUarpaMM, HHTEPIPETUPOBATH TAOJIMYHBIC JAaHHBIC,

OKPY>KHOCTH K e811aMeTPy» OIpeeIsiTh HanOOoJIbIIee U HAaUMEHBIIIEe U3 IIPEACTABICHHBIX JaHHBIX
Harnsnnas OceBasi CUMMETpUS. Pacno3HaBaTh Ha uyepTekax M M300PKECHUSX, M300Pa’kaTh OT PYKH, CTPOUTH C IOMOIIBIO Poccuiickas
reoMeTpusl. IlenTpaabHasi CHMMETPHSI. HHCTPYMEHTOB Gurypy (OTpe3ok, JIOMaHyIO, TPEYTOJbHUK, IPSIMOYTOJIBHHUK, OKPYXHOCTBH), 3JIEKTPOHHASI
CummeTtpust TMoctpoenue CHMMETPHYHEIX CUMMETPHUYHYIO JJAHHOW OTHOCUTEIBHO MPSIMOM, TOUKH. IIK0JIa
(6 u) duryp. HaxoauTs nmpuMepbl CUMMETPUHN B OKpysKaroliem mupe. MoaeanpoBarb u3 Oymaru e QUrypsl,

IIpaxkTuueckas padora «OceBas
CHUMMETPUSD.

CI/IMMeTpI/ISI B IIPOCTPAHCTBE

CHUMMETPUYHBIE OTHOCHUTEIBHO TIPSIMOI; KOHCTPYMPOBAThL T'€OMETPHUYECKHE KOH(QUTypaIuu,
HCITIOJIB3YSI CBOHCTBO CHMMETPHH,B TOM YHCJIE C IIOMOIIBIO [IU(PPOBBIX PECYpPCOB.
HccaenoBares cBoiicTBa HW3Yy4YEHHBIX (UTYp, CBSI3aHHBIE C CHUMMETPHEH, HCHOJIB3YyS
SKCIIEPUMEHT, HAOIIOICHNE, MOASIINPOBAHHUE.

O00CHOBBIBATH, ONMIPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB YTBEPKJICHHUS O CUMMETPUU (puryp




Broipaxkenusic IIpumeHnenne OyKB IJIs 3aIlUCH Hcnouab3oBaTh OYKBBI JUIs1 0003HAYCHUS YHCE, IIPU 3aIIMCH MaTEMaTHUYSCKUX YTBEPIKICHUM, Poccuiickas
GyxBamu (6 MaTEeMaTHYEeCKUX BBIPAKCHUN U COCTaBIATH OyKBEHHBIE BBIPAXKEHHSI IO YCIOBHIO 3aJa49H. 3JIEKTPOHHAs
q) IPEJJIOKEHUH. ByxBennsre HccnenoBaTh HECIIOKHBIE YUCIIOBBIE 3aKOHOMEPHOCTH, UCIIOIB30BaTh OYKBBI JJISI UX 3aIIUCH. HIKO0JIa
BBIPA>KCHHUS u 9HCIIOBBIC BBIYHCIATH YUCIOBOE 3HaAYCHUE OYKBEHHOI'O BBIPAXKEHUS TIPU 3aJaHHBIX 3HAYCHUSX OYKB.
MOJICTAHOBKH. 3anuceiBaTh (OpPMYJIBI: TIepUMETpa H IUIOIIAAW TPSIMOYTOJIBHUKA, KBaApaTa; AJIHHBI
byxBennbie paBeHCTBa, OKPY’KHOCTH, IUIOIIAIA KPYTa; BHIMOJHATH BBIYMCJIEHHS 110 3TUM (OpMyJIaM.
HaxoXkNCHIC HCH3BECTHOTO CocTaBiaaTthk (GOpMYJibl, BbIpaKarollde 3aBUCHMOCTH MEXJY BEJIHYMHAMHU: CKOPOCTb, BpeMs,
KOMIOHEHTa. POpMyIBI paccTosiHMEe; IIeHa, KOJIWYECTBO, CTOMMOCTBH; IIPOHU3BOIUTEIBHOCTB, BpeMsi, OO0OBEM pPadOTHI;
BBITIOJIHATE BBIYHUCIIEHUS MO 3TUM (QOpMyIIaMm.
HaxoauTh HEM3BECTHBIH KOMIIOHSHT apU(PMETHIESCKOTOACHCTBHS
Harasanas YHeThIpEXYTrOJbHUK, IPUMEPHI H3o00paskaTh Ha HEIMHOBAHHON M KJIeTuyaToif Oymare C HCIOJB30BAHUEM YEPTEKHBIX Poccuiickast
reomerpusi. 9eThIPEXYTOIBHUKOB. MHCTPYMCHTOB  YETBIPEXYTOJBHUKM C  3aJaHHBIMM  CBOMCTBaMH: C  HapalseiibHBIMU, 3JIEKTPOHHASI
Durypsi IIpsiMOyroabpHUK, KBaJpar: MEPIICHANKYJISIDHBIMH, PAaBHBIMH CTOPOHAMHM, IPSIMBIMH yTJIaMHU W Jp., PaBHOOEIPEHHBIN HIKO0JIa
Ha miockoctu (14 CcBoOlicTBa CTOPOH, YIJIOB, TpeyronabHUk. IIpemiarate u 06Cy,AaTh €NOCOOBI, AJITOPUTMbI IOCTPOCHHUSI.
q) JuaroHanei. HccaenoBaTb, UCHONb3Yys  OKCIEPHUMEHT, HAOIIOACHHUE, MOJCIMPOBAaHHE, CBOMCTBA
Wamepenue yraos. Bus NpsIMOYTOJIBHUKA, KBajpara, pa3ouBarh Ha TpeyrojbHUKH. (OGOCHOBBIBATH, ONPOBEPraTh C
TpeyTOILHIKOB. IIOMOILBIO KOHTPIIPUMEPOB YTBEPKACHUS O NPSAMOYTOJIbHUKE, KBaJpaTe, pacllO3HABATh BEPHBIE
U HEBEPHBIC YTBEP>KICHUS.
IlepumeTrp  MHOTOYTOJBHMKA. HN3mepsAsTh M CTPOUTH C IIOMOIIBIO TPAHCIOPTHUpPA YIVIbI, B TOM YMCJI€ B MHOIOYIOJIBHUKE,
ITnomane ¢uryper. Popmyirsl CPAaBHUBATH YIJIbI; PACIO3HABATHL OCTpbIC, IIPsIMbIC, TyIlble, pa3BEpHYThe yribl. Pacmo3HaBars,
nepuMeTpa u IO AaNA n3o0paxaThb OCTPOYI'OJIbHBIH, NPSIMOYTOJIbHBIH, TYHOYTOJIbHBIH, paBHOOEIPECHHBIH,
OpsIMOYTOJIbHHUKA. PaBHOCTOPOHHUN TPEYTrOJIbHUKU.
ITpubnmxénnoe U3MEpPEHUE BprumeasiTe  mepuUMETp  MHOTOYTOJIBHMKA, IUIOMIANb MHOTOYTOJIBHHMKA pa3OueHneM  Ha
nomanu Guryp. NPsIMOYTOJIBHUKH, Ha paBHBIE (QUIYpPHI, HCHOIB30BaTh METPHYSCKHE EIUHHIBI H3MEPCSHUS
IlpakTnueckas pabota AJIHHEI H IUTOIMA/IH.

«ITnomane kpyra»

Hcnoan3oBaTh npuOIM:KEHHOE M3MepeHHMe JUIMH M IUIomazed Ha
MpUOIIIHKEHHOE U3MEPEHHE JUTMHBI OKPY>KHOCTH, INIOMaad Kpyra

KJjeTdyaTto Oymare,




onoxurenbHbie U Ilensie ynucma. Moayne unucna, IIpuBOoAMTHL IpPUMEPBI HUCIOIB30BAHUSA B PECAJIbHON KU3HU IOJOKUTECIBHBIX U OTPHULATEIBHBIX Poccuiickas
oTpHIAaTe/IbHbIe reoMeTpuydecKas qucell. 3JICKTPOHHAS
YHCIa HHTEPIIPETALINS MOJTYJISI. H3o0pakaTh 1elble 4YHCIIa, MOJOXKUTEIbHBIE U OTPHULATENIbHBIE YHCJIAa TOYKAaMHM Ha YHCIOBOI HIKO0JIa
(40 ) YuciioBbIe IIPOMEKYTKH. NpsAMOi, MCIOJIB30BATh YHUCJIOBYIO NPAMYIO JJIsi CPABHEHUS YMCEIL.

T OMOKHTETBHBIC " IIpuMeHATH NPaBUJIA CPABHEHUSI, YHOPAAOYUBATH 1IEJIbIC YHUCIIa; HAXOAUTh MOYJIb YUCIIA.

OTpHIATEBHbE — PopMyIHpoBaTh NPaBUJIA BBIYUCICHUS C TOJIOKHTENILHBIME M OTPULATENILHBIMH  IHCIIAMH,

CpapHeHHe MOTOKHTEbHBE H HAXOJAUTh 3HAYEHUS] YMCJIOBBIX BBIPAXKCHUM, cCOoleprKallluX IACHCTBUS C MOJIOXKUTEJIBHBIMU U

OTpULIATEIIBHBIMU YMCJIAMU.

OTprlaTe/bHBIX meert. IIpuMeHATH CBOICTBA CIIOKEHUSI U YMHOXXEHUS JUIsl IpeoOpa3oBaHusi CYMM U MPOU3BEACHUI

Apudmernyeckue OeHCTBUS C p Y A peobp ¥ p A

MOJIOKUTEIILHBIMHA u

OTpULATEILHBIMU YHUCIIAMH.

Pemenue TekcToBBIX 3a0a4
IIpeacraBienne IIpssmoyronbHas cucreMa OO0OBbSICHATL M WIIOCTPHPOBATH MNMOHSITHE MNPSIMOYTOJbHOM CHCTEMBI KOOPAMHAT Ha IUIOCKOCTH, Poccuiickast
JaHHBIX KOOpAWHAT Ha  IUIOCKOCTH. HCIIONIB30BaTh TEPMHHOJIOTHIO; CTPOMTh Ha KOOPAWHATHOHN IUIOCKOCTH TOYKHM M (PUTYpHI 1O 3JIEKTPOHHAs
(6 w) Koopaunatsel TOYKH Ha 3aJaHHBIM KOOpJAUHATaM, HAXOAUTbKOOPAUHATHl TOYEK. IIKoJIa

IUIOCKOCTH, abcuucca " YuraTh cTOJI0YaThIe M KPYroBbIC JUArpamMMbl; HHTEPHNPETHPOBATH JaHHBIC, CTPOUTH CTOJIOYATHIC

opauHaTa. JuarpaMMmBbl.

Cron6yarbie " KPYTOBBIE Hcnouas3oBars undpopmanmio, TPEICTABICHHYIO B Tabnumax, Ha AguarpaMmax JJIs PelIeHUs

JMATPAMMBL. TEKCTOBBIX 3aJ1a4 U 3aJa4 U3 pealbHOU >KU3HU

[IpakTrueckas paboTta

«ITocTpoenue nuarpamMmm».

Pemienne TexkcTOBBIX 3axady,

coaeprKalux JaHHEIE,

IpeACcTaBJIE€HHbIE B TalOauIax

U Ha JuarpaMmmax
Harasmas TIpsMOyTOBHBIH Pacno3naBaTh Ha yepTekax, PUCYHKaX, OMHMCBIBAThL MMUPAMHUIYy, NIPU3MY, HHUIUHApP, KOHYC, ILIap, Poccuiickas
reoMeTpHus. napasTeTenumet, Ky0, n300paxaTh UX OT PYKH, MOJEJUPOBATh U3 OyMaru, IJIacTUINHA, NPoBoJokH U Ap. IIpuBoauTs 3JICKTPOHHAs
®urypsi NpU3Ma, [MpaMHAa, KOHYC, npuMepbl 00BEKTOB OKPY’KAIOIIETO MHPA, UMEIOIMNX (POPMBI HAa3BAaHHBIX TEIl. LIKO0JIa

B npocTpancree(9 ) umnuHap, wap u  cdepa. I/Icnq_ﬂwonan, TePMHMHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBAaHHE, BBICOTA, paguyC MU IHAMETP,

M3o6paxkeHue pasBeprka.

[IPOCTPAHCTBEHHBIX buryp. H3y4yarh, HCHOIB3YS OKCNEPHUMEHT, HabrofieHne, W3MEpeHHe, MOJESIMPOBAaHHE, B TOM YHCIE

IpuMepsI pasBEPTOK KOMITBIOTEPHOE, HONUCHIBATH CBOMCTBA Ha3BaHHBIX TEJl, BBIABJISATH CXOACTBA U PA3JIHUMA: MEXKIY

MHOT'OIPaHHHUKOB, LIUJIMHIpa U
KOHYyca.

ITpakTuueckas pab6ora
«Co3nanue Moernei
IPOCTPAHCTBEHHBIX (PUTyp».

IToustue o00OBEMA; COAUHUIBI
u3MmepeHust  00béma.  OO0BEM
OpSIMOYTOJIBHOTO

napaJuJiesenumne;ia, KyOa,

popmynbsr 06BEMaA

MUPaMHUIOH M MPU3MOI; MEXTY LMJIMHAPOM, KOHYCOM M IIapOM.

Pacno3HaBaTh pa3BEPTKU Napajieienuiiena, KyOa, MpU3MBbI, NMUPaMHIbl, KOHYca, LHWJIMHAPA;
KOHCTPYMPOBAThH JaHHbIC Tejla M3 pa3BEPTOK, co3aaBaTk uX Moxaenu. Co3aaBaTb MOJeJH
MPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, IpOBOJIOKH, TUIACTHINHA U JIP.)

H3mepsaTh Ha MOJIeJISIX: JUIMHBI pEOEP MHOTOTPAaHHUKOB, JUAMETP IIapa.

BreiBoauTh (popmysry o0bEMa IPSIMOYTOIBHOTO MTapaJIIeICITUIIE A,

Beruncasate mo ¢opmyaaMm: o6bEM IPSIMOYTOJIBHOIO MapajulesenuIesa, Kyba; HCIOIb30BaTh
€IUHHULBI U3MEpeHHsT 00bEMa; BBIYHCIATH OOBEMBI  TEJ, COCTABJICHHBIX M3 KyOOB,
MapajuIesIeuIIe/I0B; pelaTh 3a1a4M C PeaJbHBIMHU JaHHBIMU




IToBTOpEHHE,
00001eHNe,
cHCTeMaTU3anus

(20 u)

IToBTOpEeHNE OCHOBHBIX IMOHSTHHI
1 METOJIOB KypcoB 5 u 6 ki1accos,
00001IeHne U CUCTEeMaTH3aIUs

3HAHUN

BeruncasiTh 3HaUE€HUS BRIpAXKEHUH, COMeprKalllNX HaTypadbHbIE, LIEJIbIE, MOJIOKHUTEIbLHBIE U
oTpULIaTEIILHBIE

4uciia, OOBIKHOBEHHBIE U JIECSITHUYHbIC APOOM, BBINOJHATH IIPEOOpaA30BaHUs YHUCEN U
BBbIpa’KCHUI.

Bpi0upaTh crioco® cpaBHEHHS YMCEs, BBIYHCICHHIA,

NMPHUMEHSTh CBOiCTBA apu(METUISCKUX INEHCTBUI IS

panMoHaTU3aUN BEITUCICHUHN.

Pemars 3aga4u u3 peasibHON )KU3HU, IPUMEHATHh MaTeMaTH4YeCKHe 3HAHMS [l PEIICHUs 3a7a4 U3
IPyTHX

PEIMETOB.

Pemate 3aqaun pasHbIMH c1I0CO0AMH, CPABHUBATH, BHIOUPATH CIIOCOObI PEIICHUS 3aJadul.
OcyecTBJISITE CAMOKOHTPOJIb BBITIOIHSIEMBIX JeHCTBUI

U CaMOIIPOBEPKY Pe3yJIbTaTa BHIUHCICHUN

Poccniickas
3JIEKTPOHHAS
mKoJa




HEJIX U3YYEHUSA YYEBHOI'O KYPCA «AJITEBPA» 7-9 knaccsl

AnreOpa sBJSIETCS OJHHUM U3 OIOPHBIX KYPCOB OCHOBHOM IIIKOJIBI: OHAa
obecrieunBaeT M3y4YCHHUE APYTUX AUCHUILUIMH, KaK €CTECTBEHHOHAy4YHOTO, TaK M
TYMaHUTApHOTO IHMKJIOB, €& OCBOGHHE HEOOXOAUMO [Jisi HOPOAOJIKECHUS
oOpa3oBaHUsI U B TOBCEAHEBHOMN >XWU3HU. Pa3BuTHe y oOOy4Yaromuxcss Hay4YHBIX
MPEJCTABICHUN O IPOUCXOXKJICHUU M CYIIHOCTH ajredpandeckux abdcTpakiui,
crioco0e OTpak€HUsI MATEeMaTHUYECKOW HAyKOM SIBJICHUH M MPOIIECCOB B MPHUPOIAE U
ol1recTBe, poJM MAaTEeMaTHYECKOrO MOJICIMPOBAaHUS B HAyYHOM IIO3HAaHUM U B
MPAKTUKE CIIOCOOCTBYET (QOPMHUPOBAHHUIO HAYYHOTO MHPOBO33PECHHUS M Ka4dyeCTB
MBIIIUICHHS, HEOOXOAUMBIX I afarTallii B COBPEMEHHOM LIM(PPOBOM OOIIIECTBE.
N3ydenue anreOpbl e€cCTECTBEHHBIM o0Opa3zoM oOecrieuuBaeT pa3BUTHE YMEHUs
HabJ0/1aTh, CpaBHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTHU
MBIIIUICHHSI, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU ACHCTBUS U
BBIBOJIBI, (GOPMYJIMPOBATh yTBepKAeHUs. OCBOEHHE Kypca anreOpbl obecneynBaeT
pa3BUTHE JOTHUYECKOTO MBIIILICHHUS] OOYYarOIMUXCsI: OHU UCIOJIB3YIOT AeAyKTUBHBIE
U MHIAYKTUBHBIC pacCyXJIeHUs, 0000IMeHne U KOHKPETHU3aINI0, abcTparupoBaHue
nu aHanoruro. OOydyeHue anreOpe mpearosaract 3HAYUTCIBHBIA O00BEM
CaMOCTOSITEIbHON AESTEIbHOCTH OOYYarolInXcsi, MO3TOMY CaMOCTOSITEIbHOE
pelieHue 3aj1au €eCTECTBEHHBIM 00pa3oM SIBIISIETCS peai3alieil NesiTeIbHOCTHOTO
MPUHIIUIIA OOYYCHHUSI.

B crpykType mnporpamMmsl ydeOHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAalOT COJIepKaTeJIbHO-METOAUYEecCKUe JuHUU: «Yucna u
BBIYUCIICHUS»; «AJTeOpandecKrue BBIPAKCHUSI;

«YpaBHEHUsI U HepaBeHCTBa»; «DPyHkuum». Kaxnaas u3 3TUX coaepKaTelabHO-
METOAMYECKUX JIMHUM pa3BUBAETCsS Ha IPOTSHKEHUU TPEX JIET M3YUYEHUs Kypca,
€CTECTBEHHBIM 00pa3oM TepervieTasicb W B3aUMOJECHUCTBYSI C JAPYTUMHU €ro
TUHUSIMU. B Xxoae wu3ydeHHss Kypca OOydYaromuMcs MOPUXOJUTCS JIOTHUYECKU
paccykaaTh, UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN SI3bIK. B CBsI3U C¢ 3TuUM
1eJecoo0pa3Ho  BKJIIOUYUTH B HOpPOrpaMMy  HEKOTOPbIE OCHOBBI  JIOTHKH,
MIPOHU3BIBAIOIIIME BCE OCHOBHBIC pa3Aeiibl MaTeMaTH4YeCKOro oOpa3oBaHUs U
CIIOCOOCTBYIOIIIME  OBJAJEHHUIO  OOYyYaroIIMMHUCS  OCHOB  YHHUBEPCAJIBHOI'O
MaTeMaTHYeCKOro  si3blka. Takum  oOpa3om, MOXKHO  yTBEpXKIAaTh, YTO
COZIePIKATEIIbHOU U CTPYKTYPHOH OCOOEHHOCTBIO Kypca

«Anrebpa» SIBJISIETCSI €r0 UHTETPUPOBAHHBIN XapaKTep.

ConepxaHue JUHUHN «YuUcia U BBIYUCIICHUSD) CIIY>KUT OCHOBOM JIs1 IaJIbHEUIIIEro
U3YYEHUSI MATEMATUKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYyYAaIOIIMXCSl JIOTHYECKOTO
MBIIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJB30BAThCS aJITOPUTMaMH, a TaKXKe
OPUOOPETCHUIO TIPAKTUYECKUX HAaBBIKOB, HEOOXOIMMBIX [JIsI IIOBCEIHECBHOM
)KM3HM. Pa3BuThe TMOHATUS O 4YHUCIE€ B OCHOBHOM IIIKOJIE CBSI3aHO C
panuoHaJIbHBIMU u UppalMOHAJIbHBIMUA 4qyciaMu, dopmupoBanuem
OPEeCTABICHUN O AEUCTBUTEJIBHOM 4YHCJE. 3aBEpPLICHUE OCBOCHUSI YUCIOBOU
JIMHUHU OTHECEHO K CTapiieMy 3BEHY OOIlero oopa3oBaHHsI.

CopneprxaHue IByX ajJreOpandecKux JUHUN — «Asrebpandyeckrue BhIPAKEHUD U
«YpaBHEHHUs] U HEPABEHCTBa» CIIOCOOCTBYET (OPMHPOBAHUIO Yy OOYYaIOIINXCS
MaTeMaTHYEeCKOTo armapara, HEOOXOJIUMOTO IJIsl PEIICHUs 3aJlad MaTeMaTHKH,
CMEKHBIX MPEJIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. B oCHOBHOM HIKOJIE
y4eOHbIIl MaTepuall TIpPYyHNOUPYETCsI BOKPYI palHMOHAJIbHBIX BBIPa’KECHUI.
Anredpa AEMOHCTPUPYET 3HAYEHHE MaTEeMaTHKH KaK sI3bIKa JJII TOCTPOCHHUS
MaTEMaTUYECKUX MOJEJICH, ONMUCAHUS IMPOLECCOB U SIBJIEHUU peaibHOTO mupa. B
3agadud  oOydeHHs1 ajnredOpe  BXOJSAT  TaKXe JajbHeWlee  pa3BUTHE



AJITOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOIMMOTO, B YAaCTHOCTH, IJISI OCBOCHUS
Kypca WH(OPMATHKHU, W OBJIAJCHUEC HaBBIKAMHU JICIYKTHBHBIX PaCCYKICHUM.
[IpeoOpa3zoBanrne CHMBOJBHBIX ()OPM BHOCHT CBOM cHelu(PUUYECKUN BKIIad B
pa3BuTHE BOOOpaXKEHHUsI, CHOCOOHOCTEH K MAaTEMaTHIYECKOMY TBOPYECTBY.
Conepxxanne (PyHKIIUOHAIILHO-Tpa(UUECKOW JHHUHM HaIEeJICHO Ha MOJIyYCHHE
IIKOJIbHUKAMU 3HAaHUH O (QYHKIIMSIX KaK BaKHEHUIIEH MaTeMaTUHYCCKOW MOJICITH JJIsI
ONWCaHUsI M HMCCIICJIOBAHUSI PAa3HOOOPA3HBIX IIPOILIECCOB U SIBICHUH B MPHUPOJIC U
obmecTBe. M3ydueHue 3TOro mMmarepualiia CliocCoOOCTBYET Pa3BUTHIO Y OOyYarOIIUXCS
YMEHHUSI UCTIOJIb30BaTh pPa3jIMYHbIE BBIPA3UTEIIBHBIE CPEJICTBA SI3bIKA MaTEMaTHUKH
— CJIOBECHBIE, CUMBOJIMYECKHE, rpadudecKkre, BHOCHUT BKIaJX B (OPMHUPOBAHHE
MPEACTAaBIICHUN O POJIM MATEMAaTHKH B Pa3BUTHUHU I[TUBUJIN3AIIMH U KYJIbTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CoritacHo ydyeOHOMY IUTaHY B 7—9 Kkjaccax wu3ydaercss Y4YeOHBIH Kypc
«AnreOpa», KOTOPBIM BKIIOYAET CIICAYIOIINE OCHOBHBIC Pa3/ieiibl COACP KaHUS:
«Hucna M BBIYUCIECHUS», «ANreOpandecKhe BBIPAKCHUSD», «YPaBHECHUS U
HEPaBECHCTBa», «DYyHKIINN.

Y4eOHblil ITU1aH Ha H3y4yeHHe anreopsl B /—9 Kkjaccax OTBOJUT HE MeHee 3
y4eOHBIX 4aCOB B HEJICIIIO B TEUEHHE KaXKIOTrO rojia 00y4YeHHsl, BCETO 3a TPH roja
oO0yueHuss — He MeHee 306 y4eOHBIX YacoB.

COJEP)KAHUE YYEBHOTI'O KYPCA (IIO0 TOAAM OBYYEHMUA)
7 KJIIACC

Yucna u eviuucnenusn
PanmonansHele uncina

JlpoOu OOBIKHOBEHHBIE U ACCITHYHBIC, IEPEX0JI OT OJHOU (hopMBI3ZanucHu npodeit
K apyroii. IToHsiTHEe pallMOHANBHOIO 4YHMCJIa, 3allMCh, CPABHEHHUE, YIOPSAIOYNBAHUE
pamyoHaNbHBIX Yyuced. ApudMeTHUecKue ASHCTBUS C PAallMOHAIBHBIMH YHCIAMM.
Pemenue 3amad n3 pealbHOM NMPaKTUKWA HA YacTH, Ha APOOH.

CreneHb C HaTypajbHBIM IIOKa3aTeJIEM: OIIpeJieJIieHue, IpeoOopa3oBaHUE
BBIpa)KEHUN Ha OCHOBE OIpPEJEJICHUs, 3alucCh OoJbIux yucel. [IpouenTsl, 3anuch
MPOLIEHTOB B BUJIE ApOOU U IpoOU B BHJE NPOLEHTOB. TpHU OCHOBHBIE 3aauM Ha
MPOLIEHTHI, pEeUIEHHUE 3aJa4 U3
peanbHON IPAKTHUKHU.

IIpumMeHeHne NpU3HaAKOB AE€JIMMOCTH, PA3JI0’KEHUE HA MHOYXKUTEIN
HATypaJIbHbIX YHUCEIL.

PeanbHBIE 3aBUCUMOCTH, B TOM YHCJIIC IpsIMasi 1 oOpaTHast
OPONOPLHHUOHAIIBHOCTH.

Anzebpauueckue evlparceHus

IlepeMeHHBIE, YUCIIOBOE 3HA4Y€HUE BBIPAXKEHUSA C NEepeMeHHOH. JlomycTtumsle
3HA4YE€HUs NepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEXK/1y BEJIMUMHAMHU B BUIE
popmynel. Beruucnenus: mo ¢gopmynam. [I[peoOpa3zoBanne OyKBEeHHBIX BBIpAKEHUI,
TOXXJECTBEHHO paBHBIE BBIPAXKEHUs, IIpaBUja NOpeoOpa3oBaHUSI CyMM |
OpOU3BEJCHUH, Mpa-
BUJIA PAaCKPBITHS CKOOOK U ITPUBEICHUS ITOJOOHBIX CJIaraeéMbIX.
CBoiicTBa CTENEHU C HATypaJbHBIM MOKa3aTEJIEM.

OpHousieHbl U MHoOrowieHbl. CreneHb MHOrousieHa. CJI0)K€HHE, BBIYUTAHHUE,
YMHO>XXE€HHE MHOIO4JIeHOB. ®OpMyJibl COKpaAIIEHHOIO YMHOXKEHUs: KBaJpaT
CyMMBI M KBajpaT pa3HocTu. Dopmyna pa3HOCTH KBaapaToB. PasznoxeHue



MHOI'O4YJICHOB Ha MHOXXUTCIIN.

Ypasnuenusn

VYpaBHeHHE, KOpPEHb YpaBHCHHWs, IIpaBHja IIPeoOpa3OBaHHUs ypaBHCHUS,
PaBHOCHJIBHOCTH yYPAaBHECHMUIA.

JIuHeiitHOe ypaBHEHHME C OJAHOW TEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YpaBHEHHUS, PELUICHUE JIMHEUHBbIX ypaBHeHHI. CocTaBJI€HHME YpPaBHEHHUH IO
YCJIOBUIO 3a7a4i. Penienne TEKCTOBBIX 3a/1ad C IIOMOIIBIO YPAaBHEHU M.

JluneliHoe ypaBHEHHE C JIByMsl IIEpEeMEHHBIMU U ero rpaduk. Cucrema JIBYyX
JJUHEUHBIX YpaBHEHUH C JABYMsl II€peMEHHbIMU. Penienue cucremM ypaBHEHHUU
criocoboM mnoacTtaHoBKU. [Ipumepbl pemeHuss TEKCTOBBIX 3ajJad C I[OMOIIbIO
CHCTEM YpPaBHEHUMU.

Koopounamur u cpagpuxu. @ynxyuu

Koopannara Toukn Ha npsMoN. UMCIIOBBIE IPOMEXKYTKH. PaccTrosiHne Mexny
ABYMsI TOUKAMH KOOPIAMHATHOMN NPSIMOM.

IIpssmoyrombHast cucrema kKoopauHat, ocu OX m Oy. AbGcnmcca u opauHaATa
TOYKHM Ha KOOpAMHATHOM miiockocTH. [Ipumeps! rpadukoB, 3a7aHHBIX (pOopMyIaMHu.
Yrenne rpadukoB pearbHBIX 3aBUCcUMOCcTel. [Tlonsitue pynkumu. ['paduk GpyHKIAN.

CaoiicTBa pynkuuii. JIuneitnast pynkuus, e€ rpadpuk. 'padpuk pyHkuumy = |x|.

I'paprueckoe pemnieHne TMHEHHBIX YPaBHEHUN U CUCTEM JIMHEHMHBIX YPAaBHEHUIA.

8 KJIACC
Yucna u eéviuucieHus

KBanpartnselii kopeHbp wu3 uwuciaa. l[loHstue o0 wuppanMOHAJIBHOM 4YHCIIE.
JecaTuanbie OpUOIVIKECHUS UPpPALIMOHATIBHBIX qHCel. CBoiicTBa
apudMeTHYEeCKNX KBaJIPpaTHBIX KOPHEH W UX NPUMEHEHHE K IPeoOpa30OBaAHUIO
YHUCJIOBBIX BBIPAKECHUM U BBIUUCICHUSIM. J[eICTBUTEIBbHBIEC YHCIIA.

CreneHs ¢ HenbIM nokazaresieM U €€ coiictBa. CTangapTHas 3a0UCh YHUCIA.

Anzebpauueckue evipasrcenus
KBangpaTHbIN TPEXUIICH; Pa3JI0KEHHE KBAJAPATHOIO TPEXYICHA HA MHOYKHUTEIIH.
AnrebOpandeckasi JpoOb. (OCHOBHOE CBOUWCTBO aireOpamdeckod JIpoOH.
CrnoxxeHre, BBIUYMTAHWE, YMHOXXEHHE, JEJICHHE alreOpamdecKkux  apoOeid.
PanmonanbHble BBIpaXXEHHUSI U UX OpeoOpa3oBaHUE.

Ypagénenus u nepasencmea

KBagpatHoe ypaBHeHue, (GopmMyna KOpHEH KBaApaTHOro ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHEHUM, CBOASIIMXCS K JHUHEWHBIM W KBaJApPaTHBIM.
Ipocreiinme npoOHO-palnOHAIBHBIC YPaBHEHUS.

I'padmueckass mHTEepnperalnyss ypaBHEHUH C ABYMslI IEPEMEHHBIMHM U CHUCTEM
JIMHEUHBIX YpaBHEHUM C JByMs IiepeMeHHbIMHU. IIpumepsl penieHuss cucrem
HEJIMHEUHBIX YpaBHEHUI C JABYMs II€PEMEHHBIMHU.

Pertenne TEKCTOBBIX 3a7a4 ajlreOpanyecKuM CIIOCOOOM.

YucioBble HEpAaBEHCTBA U MX CBoOMcTBa. HepaBEeHCTBO C OAHOM TEPEMEHHOM.
PaBHOCHIBHOCTE HepaBeHCTB. JIMHENHBIE HEpaBEHCTBA C OJAHOU IMEPEMEHHOU.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJTHOU IIEPEMEHHOM.

Dyukyuu

IMonsatne pynkumu. OO61aCTh ONpEACICHUSI U MHOXXECTBO 3HAUYCHUUN (PYHKIIUU.
CriocoOnbI 3anaHust GyHKITHMA.

I'padux ¢yskmu. UreHne cBocTB (PyHKOuH 1o e€ rpaduky. I[Ipumepst
rpadgukoB (QYHKIIHH, OTPAXKAIOIIUX pPeaTbHBIC MPOIECCHI.



DYHKIMH, OTTUCHIBAIOIINE TIPSIMYIO U OOpaTHYIO MPOITOPIIMOHAIBHBIE 3aBUCUMOCTH,
nx rpaduku.

Oyukmun Y =X, y=x°,y= X, y =|xl.
I'padpuueckoe penreHrne ypaBHEHUNW U CUCTEM YpaBHECHUU.

9 KlIACC

Yucna u evluucienus
JleficTBUTEIbHBIC YHCIIA
PammmonanbHbie 4YWcia, HUppallMOHAJIBHBIC YHCJIa, KOHCYHBbIE W OECKOHEUYHBIC
JIECATUYHBIE APpOOU. MHOXKECTBO JECUCTBUTEIBHBIX UHCEN; JCHCTBUTEIbHBIC YHCIIa
KaK OCCKOHEYHBIC JISCATHYHBIC apoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXAY MHO>KECTBOM JICMCTBUTEIBHBIX YHMCEI U KOOPAMHATHOMU MPSIMOM.
CpaBHeHue JOEHUCTBUTEIIBHBIX gHucell, apudmeTudeckue OEeUCTBUS C
I[CﬁCTBHTGJ'IBHBIMH qucJIaMM.

W3mepenus, npuOImKeHNs, OLEHKH

Pa3zmMepbl OOBEKTOB OKpY’>KalOIIETO MHpA, AIUTEIBHOCTh IIPOLIECCOB B
OKpY’KarolleM MHUpE.

I[MpubOnu>x€HHOE 3HAYEHHE BEJIWUYMHBI, TOYHOCTh NpUOIMKeHUss. OKpyriieHHue
qucesl. [Ipukuaka U olleHKa pe3yJbTaTOB BbIUYMCIICHUIM.

YPaBHEHM}l U HepaeseHncmea

YpaBHeHUS ¢ OHOIN IEpEMEHHON
JImaeHOe ypaBHEeHUE. Pemienne ypaBHEeHUN, CBOASIINXCS K JIMHEHHBIM.
KBanparnoe ypaBHeHue. PenieHue ypaBHEHUM, CBOIASAILIUXCS K KBaJpaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl penieHuss ypaBHEHUN TPEThEU U YETBEPTOU
CTENEHEHN pa3I0KEHHUEM HA MHOYKUTEIH.
Penienue napoOHO-pallMoOHaNbHBIX YypaBHEHUN. PellleHne TEeKCTOBBIX
3aj/1a4 anreOpandecKuM METOJIOM.

Cuctembl ypaBHEHUIA

VYpaBHeHHEe C ABYMsI NE€pEeMEHHbIMH U ero rpaduk. Pemenue cucrteM IBYyX
JIMHEHHBIX YPABHEHUH C ABYMs IIEpeMEHHbIMU. Pernenue cucrem IByX ypaBHEHUH,
ONHO U3 KOTOPBIX JHHEWHOE, a Apyroe — BTOpOM cTerneHu. [ paduueckas
WHTEpOpETalus CUCTEMBI YPABHEHUN C ABYMsI IEPEMEHHBIMU.

Permenne TEKCTOBBIX 3a7ad alreOpamdecKuM CIIOCOOOM.
HepasenctBa
Huc0BBIE HEPABEHCTBA U UX CBOMCTBA.

Pemrenne JMHEMHBIX HEPABEHCTB C OJHOM IlepeMeHHOM. Pelnenue cucrem
JJUHEUHBIX HEPABEHCTB C OJAHOW mnepeMeHHou. KBajapaTHble HepaBeHCTBA.
I'paduueckass mHTEpHperalss HEPaBEHCTB WU CHCTEM HEPABEHCTB C JIBYMS
NEePEMEHHBIMU.

Dyukyuu
Ksanparuunas ¢pynknus, e€ rpaduk u cBoiicta. [lapadosa, kKoopaAuHATHI
BEPIINHBI TapadOJIbl, OCh CHMMETPHUH T1apaOOIIbI.

Mpadpukm yHKUUNA:

y =kx, y = kx + b, y =5 =x® y =x, y=|x| v ux csoiicTea.

x

Yucnoevie nocie006amenbHoCmu



Omnpenenenne U cnocoObl 33/IaHKs YUCIOBBIX MOCIEN0BATEILHOCTEN

ITonsiTne 4HCIOBON IIOCIENOBATEIIBHOCTU. 3aJaHUE I10CJIE€I0BAaTEIbHOCTHU
pexyppeHTHO# hopmysoi u ¢GopMyJior N-ro diaeHa.
Apupmernueckas U reoMeTpuyecKas Iporpeccun

Apudmernueckass U reoMmerpuueckas mnporpeccuu. Popmynabl N-ro yieHa
apu(PMETHIECKON U TEOMETPUUIECCKON MTPOTPECCUl, CYMMBI TTEPBBIX N YJICHOB.

N3obOpaxkenne dYiIeHOB apuU(PMETHYECKOH ¢ TEOMETPUYECKON Mporpeccui
TOYKaMHU Ha KOOPJHWHATHOM IJIOCKOCTHU. JIMHEWHBIM M AKCHOHEHIUAJIBHBINA POCT.
Ci10KHBIE IPOLIEHTHI.

IIJIAHUPYEMBIE TIPEJMETHBIE PE3YJIBTATEI OCBOEHHSI ITIPOTPAMMBI KYPCA
(IT0 TOJIAM OBYUYEHWST)

OcBoeHue y4deOHOTO Kypca «Anarebpa» Ha YpPOBHE OCHOBHOTO OOIIEro
06paBOBaHI/ISI JOJI2KHO 06CCHqu/IBaTB AJAOCTHUKCHHUC CIICAYIOIIUX TIIPCAMCTHBIX
o0pa3oBaTeIbHBIX PE3yJIbTaTOB:

7 xacc

Yucna u eviuucienusn

—  BremonssaTe, codyeTast yCTHbIE U MUCbMEHHBIC TPUEMBI, apu(MEeTHIECKUE
JAEUCTBHUS C pallMOHAJIBHBIMH YHUCIJIAMH.

— Haxonute 3HayeHHUsI YMCIOBBIX BBIpaXECHUM; MPUMEHATH Pa3HOOOpa3HbIE
criocoObl U MPUEMBI BBIYMCICHUSI 3HAUEHUM JIPOOHBIX BBIPAKEHUM, COJEp KaIInX
OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU.

— Ilepexoauths OT OgHOU (OPMBI 3alMCH 4YHCEN K Apyroi (mpeoOpa3oBbIBAThH
JIECATUYHYIO IpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIOB JE€CITHYHYIO, B YaCTHOCTH
B OECKOHEYHYIO JICCSITUUYHYIO IPOOB).

— CpaBHHBaATh U yNOPSAOYMBATH PAlHOHAIBHBIE YHCIIA.

—  OkpyriasTh 4ucia.

—  BBbBINOIHATS NPUKUAKY U OLICHKY pe3yJbTaTa BIYUCICHUN, OLIEHKY
3HAYEHUM YHCIJIOBBIX BBIPAKECHUM. BBINOIHATH JACHCTBUS CO CTEIICHSIMHU C
HaTypaJIbHBIMU MMOKa3aTEJISIMHU.

— IlpumensiTh OpHU3HAKHU JCJIUMOCTH, PA3JIO0XKEHHE Ha MHOXUTEIN
HaTypaJIbHbIX UYHCEII.

— Pemate OpakTUKO-OPUEHTHPOBAHHBIE 3a7daydd, CBSI3aHHBICE C OTHOIICHHUEM
BE€JIMYMH, MPOINOPLUHMOHAIBHOCTBIO BEJIMYUH, MPOLEHTAMH; HHTEPIPETUPOBATH
pe3yJbTaThl pEHICHUS 3a7lad C Y4ETOM OIpAaHUYECHUM, CBA3AHHBIX CO CBOMCTBaAaMHU
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue evipasrcenus

— Hcnonp3oBath ajnreOpanyeckyro TEPMHUHOJIOTHIO U CHUMBOJIUKY, IPUMEHSATh
e€ B IMpolecce OCBOCHUsI y4eOHOTr0 MaTepHaa.

— Haxonute 3HaueHus1 OyKBEHHBIX BBIPAXXEHUM NpU 3aJaHHBIX 3HAYECHMSIX
IIEPEMEHHBIX.

— BepimonHsaTe  1mpeoOpa3zoBaHMUsA €00 BBIPAXKEHUsT B~ MHOTOYJICH
MPUBEJICHUEM MOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.

— DBBIIONHATE YMHO>@XEHHME OJHOYIEHAa HAa MHOIOYWIEH M MHOI'OWJI€Ha Ha
MHOTOWICH, TPUMEHSITH (POPMYJIBI KBagpaTa CyMMBI U KBaJpaTa pa3HOCTH.

— OcCyHecTBIISITh Pa3JIOKEHUE MHOIOYIEHOB Ha MHOXHUTEIM C IMOMOIIBIO
BBIHECEHMsI 34 CKOOKM OOIero MHOXMWTENs, TIPYHNIMPOBKH  CJIaracMsblX,
MIpUMEHEHHUST (POPMYJT COKPAIIEHHOTO YMHOXXECHHUSI.



— IlpumensaTs npeoOpa3oBaHUsI MHOTOYJICHOB IS PEIICHUS PA3JIMYHBIX 3aJ1a9
U3 MaTeMaTHUKH, CMEXKHBIX MPEJIMETOB, U3 PEaIbHOW MPAKTUKH.

— Hcnonp30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU I1OKA3aTEISIMUA  IJIs
npeoOpa3oBaHUsl BbIPAXKEHUI.

Ypasénenus u nepasencmea

— Pemars nuHelHbIE ypaBHEHUs C OJHOUW IIEPEMEHHOU, INPUMEHsASA IIpaBUIIa
nepexojia OT UCXOJHOTO YPaBHEHUSI K PaBHOCWJIBHOMY emy. [IpoBepsiTh, sIBIsIETCS
JIA YMCJIO KOPHEM YPaBHEHMUSI.

— IlpumensaTs rpaduydeckrue METOIbI MPU PEHICHUU JUHEHWHBIX ypaBHECHHUU U
UX CHUCTEM.

— ITlonGupate npuMepbl Hap 4YHCENH, SBISIIOIIMXCS pPEHIeHHEeM JIMHEWHOTro
YpPaBHEHUS C IByMsI TIEPEMEHHBIMHU.

— Ctpouth B KOOPJIWHATHOW MJIOCKOCTH TpaduK JIHHEHHOTO YpaBHEHUS C
JIByMsI TICPEMEHHBIMH; IIOJB3YSICh Tpa@UKOM, TPUBOIUTH IPUMEPHI PCIICHUS
YpaBHEHUS.

— Pemars cuctemsbl IByX JIMHEUHBIX YPABHEHUU C IBYMsI IEPEMEHHBIMU, B TOM
yucie rpaduIecKu.

—  CocCTaBisiTh U pelaTh JUHEHHOE ypaBHEHUE WIH CUCTEMY JIMHEHHBIX
YpaBHEHUH T10 YCIOBHUIO 3aJ1a4U, UHTEPIIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJI1a4¥ MOJIyYCeHHBIN pe3yJIbTarT.

Koopounamuwt u cpagpuxu. @ynkyuu

— M300paxkath Ha KOOpPJAWHATHOW NOPSIMOH TOYKH, COOTBETCTBYIOIINE
3aJaHHBIM KOOpAMWHATaM, JIy4H, OTPE3KH, HHTEPBaJIbl; 3aIllMChIBAaTh YHCIOBBIC
IMPOMEKYTKH Ha aireOpandecKoM SI3bIKE.

— OrMeuaTh B KOOPJIAMHATHOW MJIOCKOCTH TOYKH IO 3aJIaHHBIM KOOPIMHATAM;
cTpouth rpaduku JuHeHHbIX QyHKIUH. CTpouTh rpaduk GyHKIun y = | X |.

— OmnunceBaTh € TMOMOUIBIO (PYHKIHMHA M3BECTHBIC 3aBHUCHUMOCTH MEXITY

BEIIMYMHAMM: CKOPOCThb, BpPEMs, PACCTOSHHUE; IIeHa, KOJIWYECTBO, CTOWMOCTH;
MIPOU3BOJIUTEIILHOCTH, BpeMs, OOBEM pabOTHIL.

— Haxoaute 3HaueHue PyHKIIMU MO 3HAYCHUIO €€ apTyMEeHTa.

— Tlonumarte rpaduyeckuii cnocoO Ipe/CTaBIICHUs] U aHaju3a WH(GOpPMAaIUU;
W3BJICKATh U UWHTEPIIPETUPOBATH HHPOPMALIHUIO U3 TPA(PUKOB PEATBHBIX MPOIECCOB
U 3aBHUCHUMOCTEM.

8 xiacc

HQucna u evluucienus

— HMcrnonp30BaTh HaYajdbHBIC NPEIACTABICHUS O MHOYKECTBE JE€HCTBUTEIBHBIX
YHUCEeJI JIs1 CPAaBHEHMsI, OKPYTJICHUSI U BBIYMUCIICHUH; N300pakaTh AEHCTBUTEIILHbBIE
4yCia TOYKAMHU Ha KOOPJAWUHATHON MPSIMOM.

— IlpumeHsaTh TOHSATHE apU(PMETHYCCKOTO KBAJPATHOTO KOPHS; HAXOJIHUTH
KBaJIpaTHbIE KOPHH, HCIHOJIb3ys MPU HEOOXOAUMOCTH KaJbKYJSITOP; BBINOJHSTH
npeoOpa3oBaHUsl BBIPAKCHHUM, COJEpKAIIUX KBaJpaTHbIE KOPHHU, HCHOIb3Ys
CBOMCTBA KOPHEMU.

— Hcmonp3oBaTh 3amycu OOJIBIIUX W MaJbIX YHCEI C MOMOIIBIO IECITUIHBIX
npobeii u crenenert uuciaa 10.

Anzebpauueckue eviparxicenus

— HpI/IMeHHTB IIOHATHUC CTCIICHHU C OejiabIM  IIOKA3aTcJiI€EM, BBIITOJIHATH



nmpeoOpa3oBaHUs BRIPAXXEHUI, COJEPKAILINX CTEINEHH C LEeJIbIM MOKa3aTEJIEM.

— BBIIIONHATE TOXIECTBEHHbIE MPEeOoOpa30BaHUsl pallMOHAJIbHBIX BBIPaKEHUH
Ha OCHOBE IpaBUJI ACHCTBUN HAaJl MHOTOYJIEHAMHU U aJireOpandyecKuMM IpOOsIMH.

— PackiaapiBaTh KBaJIpaTHBIN TPEXWICH HA MHOKHUTEITH.

— Ilpumensiteb mpeoOpa3zoBaHUs BBIPAKECHUM JIs1 PEIICHUS pa3IMYHBIX 3aj1a4
U3 MaTE€MaTUKH, CMEXKHBIX MPEIMETOB, U3 peaiIbHOM MPAKTUKH.

YPaGHEHM}l U Hepasencmea

— Pemare muHeliHbIE, KBaJIpaTHbIE YPABHEHUS U PAallMOHAJIBHBIEC YPABHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI IByX YPaBHEHHUI C ABYMsI IEPEMEHHBIMHU.

— ITpoBOaUTE NIpOCTEUIINE UCCIICAOBAHUSI YPABHECHUU U CUCTEM
YpPaBHEHHH, B TOM YHCJI€ C HPUMEHEHHUEM I'papUUECKUX MPEACTABICHUMN
(ycTraHaBIMBaTh, UMEET JIM YPAaBHEHUE UJIM CUCTEMAaypaBHEHUMN PEILIEHUs], €CIIN
UMEET, TO CKOJIBKO, U TP.).

— IlepexomuTh OT ClIOBECHOW (POpMYyITHPOBKH 3agadyu K e€ anreOpanmdeckon
MOJEIW C [OMOUIBIO COCTaBJICHUS YpPaBHEHUSI WJIM CHCTEMbl YpaBHEHUH,
WHTEPOPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJauM MOJIYUYCHHBIN pe3yJibTarT.

— IlpumeHsATHP CBOMCTBa YHUCIOBBIX HEPABEHCTB /[JIsi CpPaBHEHUs, OLICHKH;
pemarhk JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOW W HUX CHUCTEMBI; J1aBaThb
rpaguuecKyr0 HIJUTIOCTPAIIAIO MHOYECTBA PEIICHUW HEPaBCHCTBA, CHUCTEMBI
HEPaBEHCTB.

Dyukyuu

— IlonnmMmaTe ¥ UCIOAB30BaTh (PYHKIIHMOHAIBHBIC IIOHATHS U SI3BIK (TEPMUHEI,
CUMBOJIMYECKHUE OOO3HAUCHMs); ONPEACIISITh 3HAaYeHHE (PYHKIHU IO 3HAYCHUIO
apryMeHTa; ONpeAeisiTh CBOMCTBAa (DYHKIIUU TT0 €€ TpaduKy.

—  CrpouTts rpaduku 31eMeHTapHbIX (PyHKIUH BUOAA

Yy =§ VY = NG ,\y:X3, y= Vx Yy = | X |, OmHCBIBATH CBOWCTBA YHCJIOBOU
pysxauu o e€ rpaduky.
9 xacc
Yucna u eviuucnenusn
— CpaBHHUBATH U YIOPSAOYUBATH PAllUOHAIBHBIE U UPPALIMOHAJIBHBIC UHCIIA.

— BrinmoaHsaTh apI/I(l)MeTI/I‘leCKI/Ie HeﬁCTBHH C palovOHAJIbBHBIMHA YHUCIIAMU,
coyucTas YCTHBIC u IINMCBbMCHHBIC HpI/IéMI)I, BBITIOJIHATH BBIYMCIICHUA (¢
HUppallnOHaJIbHBIMHU YU CIIaMH.

— HaxoauTe 3Ha4Y€HUs CTENEHEW C L[eJbIMH [NOKa3aTeJIIMH W KOpPHEW;
BBIYUCIISITh 3HAUYECHHUS YUCIIOBBIX BBIPAYKEHUM.

—  OkpyrisiTh JI€MCTBUTENbHBIE 4YHCIIA, BBIIOJHATH MPUKUIKY pe3yJibTaTta
BBIYUCIICHUM, OLIEHKY YHUCIIOBBIX BBIPAKECHUIA.
Ypaenenusa u nepasencmea

— Pemars nuHelHBbIE U KBaJApaTHbIE YPABHEHUs, YPABHCHMs, CBOIAIIUECI K
HUM, IIpOCTEeHIINe IPOOHO-PALIMOHAIBHBIC YPAaBHECHHUSI.

— Pemars cucremMbl ABYX JIMHEUHBIX YPAaBHEHHUUN C JABYMs IIEPEMEHHBIMU U
CHCTEMBI JIBYX YPAaBHEHHUU, B KOTOPBIX OJJHO YPAaBHECHUE HE SIBJISICTCS JINHEHHBIM.

— Pemrate TekcTOBBIE 3ajgadyu  aNreOpaMvdecKUM CHOOCOOOM C  ITOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS WJIM CUCTEMBI JIByX YPAaBHEHHUM C IByMsl IEPEMEHHBIMHU.



— IIpoBoauTes mpocCTellIne UCCIEIOBAHUS YPABHEHUIN U CUCTEM yPaBHEHUMU, B
TOM 4YHCJIE C IPUMEHEHHEM IrpadUUecKUX NpPeJICTaBICHUN (yCcTaHaBIWBaTh, UMEET
JIM ypaBHEHMUE WJIM CUCTEMA YPaBHEHUH pEIIeHUs], €CJIM UMEET, TO CKOJIBKO, U IIp.).

— Pemars nuHelHble HEpaBEHCTBA, KBaJIpaTHbIC HEpPaBEHCTBA; HU300pakaTh
peuleHne HEpaBEHCTB HA YWUCIJIOBON NpPsIMOM, 3allUCHIBATH PEIIEHHUE C IOMOIIBIO
CHMBOJIOB.

— Pemrate CHUCTCEMBI JIMHENHBIX HCPABCHCTB, CHUCTEMBI HCPaBCHCTB,
BKJIFOYAIOIIIME KBaJpaTHOE HEPABEHCTBO, H300pakaTh pEIICHUE CHCTEMBI
HEPaBCHCTB HA YHUCJIOBOU MPSMOM, 3alTUCHIBATh PEIIICHUE C TIOMOIIBIO CHMBOJIOB.

— Hcnonbp30BaTh HEpaBEHCTBA IIPU PEIICHUM Pa3JIMYHBIX 3ajad.
Dynkyuu
Pacrio3naBate (pyHKIMH W3ydeHHBIX BHAOB. [loka3piBaTh CcXeMaTHYECKH
pACIIOIOKEHUE HAa KOOPAWHATHOW IUTOCKOCTH rpadukoB ¢yHKIMi Buaa: Y = KX, y
= kx + b, y=§, y = ax2 + bx + c. y:X3,y:\/§,y:pc|133aBI/ICI/IMOCTI/I0T

3HAUYCHUU KOAX(P(UITMSHTOB; OMMUCHIBAaTh CBOMCTBA (DYHKITHMA.
Ctpouth U nU300pakaTh CXeMaTUYECKU rpa@uKu KBagpaTUIHBIX

—  (YHKIIUM, OMTUCHIBAaTh CBOMCTBA KBAJIPATUIHBIX (DYHKITUH 110 UX rpaduram.

— Pacno3HaBaTh KBaIpaTUIHYO (PYHKIIHIO 1TO (OpPMYJIe, IPUBOJIUTH IIPUMEPHI
KBaJApaTHUYHBIX QYHKIIUH U3 pealbHOMN XU3HH, (PU3UKU, TECOMETPHUH.
Apugpmemuueckan u zeomempuueckas npozpeccuu

— Pacno3HaBath apU(PMETHUYECKYIO U TEOMETPUUYCCKYIO IPOTPECCHU IIPU
pa3HbBIX crioco0ax 3alaHusl.

— BbIIonHATE BBIYHUCIEHUS C HCOOJB30BaHUEM (GoOpMyJT n-ro 4YjeHa
apu(pMETHIECKON U TEOMETPHUECKOM IMTPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

—  HWBoOpaxaTth wWiI€HBI MOCJEIOBATEIIBHOCTH TOYKAMH Ha KOOPJIWHATHOM
IJIOCKOCTH.

Penrate 3amaun, CBs3aHHBIC C YHUCIJIOBBIMH ITOCJICIOBATEILHOCTSIMU, B TOM YHCJIIC
3a/laul W3 pPeaJbHOM JKU3HU (C HCIOIB30BAHUEM KaIbKYyJISITOpa, HH(PPOBBIX
TEXHOJIOTHUI)



TEMATUYECKOE TUIAHUPOBAHME YYEBHOI'O KYPCA (110 TOLJAM OBYYEHUS)

7 xiacc (He meree 102 )

HassaHue pasgena
(tembi)(uncno uyacos)

OcHOBHOE copeprKaHue

OCHOBHble BUAbI AEeATeIbHOCTU 06yyatowmxca

JexkTpoHHBIE (LU(PPOBDIE)
oGpa3oBaTeJbHBIE pecypchl

Yucaa n ITonsATHEe panMOHANBHOIO YHUCIIA. CucreMaTu3upoBaTh M 000ramarts 3HAHUA 00 OOBIKHOBEHHBIX M JIECSITUIHBIX Poccuiickas
BbIYHCICHHS. Apudmernyeckue JISHCTBUSI C pOOSIX. 3J1eKTPOHHAasI
PanunonanbHble palOHAIILHBIMA YHCIIAMU. CpaBHHBATh M YNOPSA0YMBATHL JAPOOH, NPeoOpPa3oBbIBas MPH HEOOXOIMMOCTH HIKO0JIa
yHcIa CpaBHEHHE,  YNOPSAOYUBAHUC JIeCATUYHBIE JIpoOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JIECATHYHBIC, B
panMOHAIBHBIX YHCEII. YACTHOCTHU B OECKOHEYHYIO JECATUUHYIO JIPOOH.
(254) Creness c HaTypalbHBIM IIpuMeHATHL pa3HOOOpa3HbIe cOCOObI U NPUEMBI BHIYHCICHHS 3HAYCHHI IPOOHBIX
OKa3aTeJIEM. BBIPAKeHMIi, COIEPKAIINX OOBIKHOBEHHBIC U JCCSITHUYHBIC IPOOU: 3aMEHSTH IIPH
Pemienre OCHOBHBIX 3aj1a4 Ha HEOOXOIMMOCTH JECATUYHYIO JpoOb OOBIKHOBEHHOW M  OOBIKHOBECHHYIO
JIpoOH, TIPOLIEHTBI U3 pealbHOM IECSITUYHOW, TPHUBOIUTH BBIpaXXCHUE K ¢opme, HamOoiiee yIOOHOW I
MPAKTUKH. BBIUHUCIICHUN, IIPeoOpa3oBBIBaTh JAPOOHBIE BBIPAKCHHUS Ha YMHOXCEHUE H
Ipusnaku JIeTTUMOCTH, JIelIeHUe IECATUYHBIX Apo0eii K AeMCTBUSIM C LEIbIMH YHCIaMH.
pasiioKeHuss Ha MHOMUTEIN IIpuBoauTh 4HcJI0OBbIe H OyKBeHHble IIPHMepbl CTENEHH C HATypaJbHBIM
HATypPaJbHBIX YHMCEJL. oka3aTeJIeM, OOBSICHSISI 3HAaUCHHUsI OCHOBAHUsSI CTEIICHU M IOKa3aTeJsl CTEICHH,
HaXOJUTh 3HAYEHUs cTerneHel Bua a" (& — J11000e palMOHAIBLHOE YUCII0, N —
PeanbHble 3aBUCUMMOCTH. HaTypaIbHOE YHCIIO).
MpAamaa n obpaTHana .
NPOMNOPLMOHANBHOCTM MoHMMaTb CMbIC/ 3aNMCcK BONbLLINX YNCEN C MOMOLLLbIO AeCATUYHbIX Apobeit n
cTeneHen yncna 10, NPUMEHATbLUX B peasibHbIX CUTYyaLMAX.
IIpuMeHsATHL  TIPU3HAKHW  JICIMMOCTH,  PA3JIOKEHHs  HA  MHOXXHUTEIH
HaTypaJIbHBIX YHCEIl.
Pemats 3ajauM Ha YacTH, IPOLEHTHI, MNPOIOPIHU, HA HAXOXKIACHHUE IpoOH
(IporieHTa) OT BEJMYWHBI W BEJIMYHUHBI 10 €€ 1podOum (IPOLEHTY), Apoou
(TIporieHTa), KOTOPBIM COCTaBIsIET OJHA BeJuuuHa OT Apyroil. IIpuBoauTs,
pa3dupaTb, OLEHHBATH PA3INUHBIC PEIICHUs, 3alHCH PEHICHUH TEeKCTOBBIX
3a1aq.
Pacno3snaBatb W OOBSICHATH, ONHUPAsICh  HA  OIpEICIICHHUS, IpsIMO
MIPONOPIUOHAIBHEIE W OOpaTHO MPONOPIIUOHAIBHEIE 3aBHCHMOCTH  MEXIY
BEIIMYMHAMU; MPHUBOAUTH NMPHMEPbI dTUX 3aBUCHMOCTEH W3 peallbHOTO MHpa, U3
IPYTUX Y9eOHBIX IPEIMETOB.
PelwlaTb NpaKTUKO-OpPUEHTUPOBaHHbIE 3a4a4M Ha APO6U,NPOLLEHTbI, MPAMYIO U
ob6paTHYIO NPONOPLMOHANIbBHOCTU, MPONOPLUM
Anreépanyeckue BykBeHHbIC BBIPA>KCHMUSI. OBiaageTs anreOpandecKoil TSPMHUHOJIOTHEH M CHMBOJIHUKOH, NPUMEHATH ¢€ B Poccuiickast
BbIPaKEeHUS ITepemennsre. JlomycTtuMmeble MPOILIECCE OCBOCHUsI y4eOHOr 0 MaTepHaia. 3J1eKTPOHHAS
3HAYCHUS IEPEMEHHBIX. HaxoauTe 3HaueHMsA OYKBEHHBIX BBIPAXXEHHUU IPH 3aJaHHBIX 3HAYSHUSAX IKOJIA
(27 4) dopmybl. OYKB; BBIIIOJIHSTH BEIYUCICHUS 11O (hOpPMyIIaM.
HP306P330vBaHHe OyKBEHHbIX BhINOJIHATEL IPeoOpa3oBaHUs LEJI0r0 BBIPAXKEHUsI B MHOI'OYJICH NPUBEIAECHUEM
BBIpa)KCHHH, PacKpbBITHE IIOJIOOHBIX CJIAra€MBbIX, PACKPBITUEM CKOOOK.
CKOOOK u MpUBEICHNE

HOIIO6HI)IX cjlaracMnbIX.

BbINOJHATH YMHOXC€HHE OAHOYWJIEHAa Ha MHOI'OWJIEH W MHOIoO4YJ€Ha Ha
MHOTI'OYJICH, IPUMECHATH (IJOpMyJ'II)I KBaJZpara CyMMbI U KBaJlpaTa pasHOCTH.




CBolicTBa cTeneHu ¢ HaTypaJZibHbIM
noKasaTtenem.

MHorouneHsbl. CnoxkeHue,
BblUMTAHUE, YMHOXEHUE
MHorouneHos. Popmybl
COKPALLEHHOTO YMHOXEHMUA.
Pasno)keHne mMHOro4sieHoB Ha
MHOXUTENmn

OcymecTBJISTh Pa3JIOKESHUE MHOTOYWICHOB Ha MHOXXHTEJIH ITyTEM BBIHECEHHS 3a
CKOOKHM OOIIero MHOXHTEJsA, IPUMEHEHUs (OpMyJbl PasHOCTH KBaJApaToOB,
opmMyIT cokpaméHHOrO YMHOKEHHS.

IIpumensaTHL TpeoOpa3oBaHUE MHOTOUYJICHOB JJIsS PELISHUs Pa3IMYHbBIX 3a7a4d U3
MaTeMaTHUKH, CMEXHBIX IIPEAMETOB, U3 PEATbHON MPAKTHUKH.

3HaKomMmuUTbCA € MCTOpMeVI PasBUTNA MmaTeMaTUKun

YpaBHeHus u VYpaBHeHuUe, npaBuia Pemiatp JMHElHOE ypaBHEHHE C OJHOII MEPEMEHHOI, NIPUMeHss IpaBUjIA Poccuiickas
HepPaBeHCTBa npeoOpa3oBaHUsl  ypaBHEHWUS, repexofa OT MCXOAHOTO YPaBHEHUSI K PAaBHOCIIIBHOMY €My OoJjiee MPOCTOTO BHA. 3JIEKTPOHHAs
(20 u) PaBHOCHMIJIBHOCTh ypaBHEHUI. IIpoBepsITh, ABIISICTCST TN KOHKPETHOE YHCIIO KOPHEM YpaBHCHHUSI. IKOJIa

JIuneiiHoe ypaBHEHHE C OJHOU ITon6éupaTs MpuMepbI Nap YHCEI, SIBISTIOIINXCS PEIICHHEM JIMHSHHOTO

IIEPEMEHHOH, peuienue YpPaBHEHMUs C AByMsI lIepeMeHHbIMU. CTPOUTH B KOOPJIMHATHOM IIJIOCKOCTH

JIMHEHHBIX ypaBHEHUM. Perenue rpaduK TUHEHHOTO ypaBHEHHUS C ABYMsI IIEPEMEHHBIMH; IOJIB3YSICh IpapuKOM,

3a/1a4C MOMOIILK yPaBHEHHA. NMPUBOANTHL MPUMeEPHI PEIICHUS yPaBHECHUSI.

. Haxoaurth pemieHue cCUCTEMbI IBYX JIMHEWHBIX yPAaBHEHUM C ABYMsI

JlnHeliHoe ypaBHeHMe c AByMA IepEMCHHBIM.

nepemeHHbIMWU U ero rpaduK. .

CucTeMa ABYX MMHEMHbIX CocTaBnATb U pellaTb ypaBHEHME UK CUCTEMY YPaBHEHUIA MO YCI0BUIO 3a4a4M,

ypasHeHuii ¢ AByMS MHTEPNpeTMpoBaTh B COOTBETCTBUM C KOHTEKCTOM 3aJa4u MOJNYYEHHbIN

nepemeHHbIMU.PelleHne cuctem pesynbTat

ypaBHEHUN cnocobom

noACTaHOBKKU 1 ciocobom

CIOXKeHUA
Koopaunarbin KoopannaTta Toukn Ha TIPSIMOMA. HN300pakaTh Ha KOOPAMHATHON NPSIMOM TOYKH, COOTBETCTBYIOIINE 3aJIaHHBIM Poccuiickas
rpadukm. YucnoBbie OPOMEKYTKH. KOOpJMHATaM, JIy4dH, OTPE3KH, UHTEPBaJbl; 3alIUCBHIBATh UX HA aJIreOpandecKkoM 3JIEKTPOHHAS
Dyuxunu (24 ) Paccrosinue  MEKAy — ABYyMsI SI3BIKE HIKO0JIa

ToHuKaMu KOOpAHMHATHON OTMeuaTh B KOOPAMHATHOH IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpIAWHATaM;

HPAMOH. CTPOUTH TpaUKH HECIIOKHBIX 3aBHCHUMOCTEH, 3aJaHHBIX (OopMyJlaMH, B TOM

TIpstMoyTONBHAS cucreMma YHCIIC C TTOMOIIBIO [U(POBBIX J1aO0paTOPHUA.

KOOPAMHAT HA  IJIOCKOCTH. [IpuMensiTh, U3y4aTh NMpPEeNMYIIeCTBA, HHTEPNPETHPOBATH Tpaduieckuii crrocod

TIpumMepbl rpaUKOB, 3aaHHBIX MIPEICTABJICHUS U aHAJIM3a PA3HOOOPA3HOM KU3HEHHON HH(OpPMAIIHH.

dbopmysamu. Urenue rpadukos OcBaunBaTh IOHSITHE yHKINY, OBJIaZIeBaTh (pyHKIIMOHAITBHOM

peanbHBIX 3aBHCUMOCTEH. TEPMUHOJIOTHEN.

Mowustwe  dymxmun.  Tpadux Pacno3naBathb JHEHHYIO dynkuo y = kx + b, onuceiBaTh ¢€ cBoOiicTBa B

dyuxpm.  CroiictBa  byHKIHIA. 3aBHCHUMOCTH OT 3HaquI/II/IvK03£p(pI/IL[HeHTOB k ub.

Juneiinas bymxums. [Tocrpoenne CrtpouTtsh rpapuku JHHEHHOW QpyHKINU, QyHKINH

rpaduka JHHEHHONH  (YHKIHUH. y =11

Cpaduk GyHKIAK Y = |X | Hcnoab3oBarh nu@poBbie pecypcehl JJisl TOCTPOSHUS

rpapukoB GYHKOHH W U3yYeHUsT UX CBOWCTB. [IpuBOOIMTH OpUMEpPHI
JUHEHWHBIX 3aBHUCUMOCTEN B peaJIbHBIX MPOIIEcCaX U SABJICHUAX

IToBTOpenue u IToBTOpEHNE OCHOBHBIX NOHSITUHN Bpi0uparb, NPUMEHAATHL OIEHUBATH CHOCOOBLI CPABHEHMSI YKCEJI, BBIYUCIICHHH, Poccuiickas




060061menne (6 1)

U METOJOB Kypca 7 KJjacca,
o0o01IeHne 3HaHUI

npeoOpa3oBaHUil BEIPAKEHUM, PEIICHHs] YPaBHCHUHN.

OcyuecTBaASITh CAMOKOHTPOJIb  BBINOJHSAEMBIX JEUCTBUM M CaMOIIPOBEPKY
pe3yJiibTaTa BBIYMCIICHUH, NpeoOpa3oBaHui, moctpoeHuil Pemarh 3agaum w3
peayIbHOM >KM3HH, MPUMEHSITh MaTeMaTHUYeCKHe 3HAHUSA Ul PCLICHMS 3a7ad W3
PYTUX NPEIMETOB.

PemaTth TeKCTOBBIE 3aa4u, CPAaBHUBATD, Bblﬁl/lpaTb CIoco0bI PCLICHUA 3aJa49u

3J1eKTPOHHAS
IKOJIa

8 kiacc (He meHee 102 )

Hazpauue i1eKTpOHHBIE (LU(PPOBbIE)
pasiena (TeMbl) OcCHOBHOE cojep:KaHue OCHOBHbBIE BH/IbI JIEITEJILHOCTH 00Y4aIOIUXCS 00pasoBaTelLbHbIe pecypenl
Kypca (4HCJI0 4acoB)
Yucaa H KBanpatHslii kOpeHb U3 4ucia. @®opMyTHPOBATH ONpeIeIeHHe KBAaJIpaTHOI'O KOPHS M3 4YHcCia, apuPMETHYSCKOTO Poccuiickas
BBIYHCJICHHUSI. ITonsiTHEe 06 MppaOHATBEHOM KBaJIpaTHOI'O KOPHSI. 3JIEKTPOHHAS 1IK0JIa
Ksaaparnsbie qucie. JecsTuuHbie IIpuMeHATH OIlepalii0 U3BJIICUYCHUS KBAAPAaTHOI'O KOPHS U3 YMCIa, HCHOJb3YH IIpU
KOPHH OpUOITMKEHUS HEOOXOAUMOCTH KAJIbKYJIATOP.
(15 u) UppPALMOHAJIbHBIX YHUCEJI. O1neHnBaTh KBaJpaTHBIC KOPHU EJIBIMU YUCIIAMH U JE€CATHIHBIMH JIPOOSIMU.
JlelicTBUTENBHBIE YMCIIA. CpaBHMBATh U YHNOPSIJOYHMBATH pAlMOHAIbHBIE U HMppalUOHAJIbHBIC 4YHCIIA,
CpaBHeHHe AeHCTBUTEIILHBIX 3allMCAHHBIC ¢ IOMOIIBIO KBAAPATHBIX KOPHEH.
qucen. ApudmMeTnyecKuit HccnenoBath ypaBHeHME X~ = @, HAXOAUTH TOYHBIC U NPUOIIIDKEHHBIE KOPHU IIPU
KBaJpaTHBIMKOPEHB. a > 0.
VpaBHEHHE BHUIA X2 =a. HccnenoBars cBoOMETBA KBaJpPAaTHBIX KOPHEH, IPOBOJS YHUCIIOBbIE SKCIIEPUMEHTHI C
CaoiicTBa apupMETUIECKUX HCIIOJIb30BaHUEM KaIbKYJISITOpa (KOMIIBIOTEPA).
KBaJIpaTHLIX KOPHEINA. Jloka3bpIBaTh CBOiCTBAa apu(pMETHUESCKUX KBaJIPATHBIX KOPHEH; MPUMEHSTH UX JUIS
HpeoGpagoBaHHe YUCJIOBBIX npeoGpa3OBaH1m BBIan(eHHfI.
BBIPA)KEHUM, COJIep Kalux BrpInoJHSATL npeo0pa3oBaHMsl BBIPAKEHUH, CcoOAep)KallUX KBaJApaTHbIE KOPHH.
KBaJIpaTHbIC KOPHU BripaxkaTh 1epemMeHHbIC U3 TeOMETPUYECKUX U (pusmdeckux Gopmyir.
BpruuciATh 3HAYEHHUs BBIPAKCHUM, COAEPIKAIIMX KBAAPATHBIC KOPHHU, UCHOJb3Ys
IpU HEOOXOANUMOCTH KATBKYJISITOP.
Hcnonb3oBaTe B XOAE pELICHUs 3aJad  DJICMEHTApHbIC IIPEIACTaBIICHUS,
CBSI3aHHBIC C MPUOJIM>KEHHBIMH 3HAYCHUSIMUA BEJTMIHH.
3HAKOMUTBLCSI ¢ MCTOPHeill pa3sBUTHSI MAaTEeMaTHKH
Yucna n CreneHb ¢ LEJbIM IIOKa3aTeJIeM. @opMy1HMPOBATH OIIPeAeJIeHHe CTCIICHU C LIEIbIM II0Ka3aTECJIEM. Poccuiickas
BbIYHMCJICHUS. CranaaprHast 3a11Ch YHCiIa. IpeacrapiasaTh 3alUCh OOJBIINX M MajbIX YUCEI B CTAaHAAPTHOM Bujae. CPaBHUBATL | , JIEKTPOHHASI IK0JI2
Crenens ¢ 1eabIM Pasmepsr 06bexTOB YHClia U BEIWYUHEI, 3allMCaHHbBIE C HUCIIONb30BanueM crernenu 10.
ToKaszaTejieM g;gggifg{:}? mupa (ot Hcnoab3oBaTh 3amMch 4KCel B CTAaHIAPTHOM BUJE JUISL BBIPAXKEHUS pa3MEpOB
(7 9 YACTHI 0 KOCMHUYESCKHX 00BEKTOB, JUIUTEIBHOCTH IIPOIIECCOB B OKPYIKAIOIIEM MUpE.
0GBEKTOB), JUTUTEIBHOCTD ®opMyJIMPOBATH, 3aIIUCHIBATL B CHMBOJIMYECKOH ¢opMe U MILIIOCTPUPOBATH
MPOIIECCOB B npuMepaMM CBOMCTBA CTENECHU
OKpY’KaloIeM MUpe. C LIE€JIbIM IIOKa3aTEIEM.
CBo¥icTBa CTCHEHHU C LEJIBIM IlpuMeHsATH CcBOMCcTBa CTeleHU Iisi ITpeoOpa3oBaHUs
foxasaresieM BBIPA’KEHUM, COAEpIKaIUX CTEIICHU C LIEJIbIM ITI0Ka3aTeleM. BBINOJIHATD JAelicTBHSA
C YHCIJIaMU, 3allNCAaHHBIMHU B CTAHAAPTHOM BHAE (YMHOXXEHUE, IEJICHHE, BO3BEICHUE
B CTCIICHB)




Auredépandeckue KeanpartHsblii TpéxtiieH. Pacno3HaBaTh KBaJpaTHbINA TPEXUIICH, yCTAaHABIUBATBBO3MOXHOCTb €O Poccuiickas
BbIpPajKeHMsI. P a3JIOKEHHUE KBaJApaTHOI'O Pa3yIoKeHUsT HA MHOYKHTEITH. 3JIECKTPOHHAsI IIKOJIA
Ksajgparubrit TpeX9ICHaHa MHOKHTCIIN PackiaabiBaTh HA MHOKUTEIM KBAaJIPATHBIN TPEXUWICHC HEOTPHULIATEIbLHBIM
TpéXuJIeH JUCKPUMHUHAHTOM
Gw
Yucjaa n CrenieHb C II€IbIM ITOKa3aTeJIEM. (I)OpMyJIPIPOBaTb ornipeaeJieHue CTCIICHU C LCJIbIM ITOKAa3aTCIICM. Poccuiickast
BbIYHMCJIEHUS. CrannapTHas 3armch 9ucia. IpeacTaBiasiTh 3anuch OONBIINX U MaJbIX YHCEIl B CTaHAapTHOM Buae. CpaBHUBATH 3JIEKTPOHHAS IIKO0JIA
Crenens ¢ meabIM Pasmeprr 06bexTOB YHClia U BEIWYUHEI, 3allMCaHHbBIE C HUCIONb30oBanuem crernenu 10.
IokasarejeM g;ggg?;n;:g mupa (ot Hcnouab3oBaTh 3almMch 4YKCel B CTAaHIAPTHOM BUJE JUISI BBIPAXKEHUS pa3MEpOB
(7 9 4aCTHIL Ilg KOCMHUCCKIX 00BEKTOB, JUIUTEIBHOCTH IIPOIIECCOB B OKPYIKAIOIIEM MUpE.

0GBEKTOB), IINTEIBHOCTD ®opMyIHpPOBaTh, 3alIMCHIBATh B CHMBOJHYECKOil (opMe U MILIIOCTPUPOBAThH

MPOIECCOB B NnpuMepaMH CBOMCTBA CTENEHU

OKpY>KaloIEeM MUpe. C IEJIBIM TTOKa3aTeIeM.

CBoliCTBA CTENECHH C LEJIBIM IIpuMeHsATH CcBOMicTBa CTeleHU Iisi IIpeoOpa3oBaHUs

tokasatreJIem BBIPA’KEHUM, COAEpIKAIIUX CTEIICHU C LIEJIbIM ITI0Ka3aTeleM. BBINOJIHATD JAelicTBHSA

C YHCIJIaMU, 3allHCAaHHBIMHU B CTAHAAPTHOM BHAE (YMHOXXEHUE, NEJICHHE, BO3BEICHUE
B CTCIICHB)

Auredpandeckue KeanparHblii TpéxtiieH. Pacno3HaBaTh KBaJpaTHbINH TPEXUIIECH, yCTAaHABIUMBATbBO3MOXHOCTb €O Poccuiickas
BbIpPajKeHMSI. P a3JIOKCHHE KBaJApaTHOI'O pas3JIoKEeHUsI Ha MHOXKHUTEIIH. 2JIEKTPOHHASI IIK0JIA
Ksajgparuerit TpeX9ICHaHa MHOKHTCIIN PackiaabiBaTh HA MHOKUTEIM KBAaJIPATHBIN TPEXUWICHC HEOTPHULIATEIbLHBIM
TpéXuIeH JUCKPUMHUHAHTOM
(CR))
AJjredpanyeckue Anrebpandaeckast IpoOb. 3anuceiBaTh anreOpandeckre BbeIpaxkeHus. HaxoauTs o06iacts omnpexnenenus] Poccmiickas
BBIPAKEHHSI. JlomycTumeie 3HA4YCHU palMOHAIILHOTO BBIPA)KCHUSI. BBINOJIHATH YHCIIOBBIE IIOJICTAHOBKH U BBIYHC/SATH| 3JIEKTPOHHAS IIKOJIA
Ausrebpanyeckas IICPCMCHHBIX, BXOISIIHUX B 3Ha4YCHUE JpoOU, B TOM UYHCIEC C MOMOIIBI KaJbKyJsiTopa. PopMyJInpoBaTH)
ApoOdH anrebpanveckue BBIPAYKCHUS. OCHOBHOE CBOWCTBO ajredOpandeckoil ApoOHu W MPUMEHSITh €ro JUIsl npeoOpa3oBaHusy
(15 4) OcHoBHOE CBOMCTBO npobeii. BpImoansaTe, geiicTBuUs ¢ anrebpaumdeckumu  apoOsimu.  [IpumeHsiTH

ajre0pan4ecKoi Apoodu. npeoOpa3oBaHusl BBIPKCHUH [UIsl pELISHHs 3aaad. BpIpakaTh INepeMeHHbIe U3

Coxpamienne apooei. bopmyn (puszmaeckmx, reOMETPUIECKUX, OITUCHIBAIONINX OBITOBBIC CUTYAIINH)

CroskeHue, BBIUUTAHUE,

YMHOKEHHE u JeJeHue

anreOpanyecKux apoOeii.

IIpeoOpazoBaHnue  BBIpaKECHHUH,

coAepKalux  anredbpandeckue

apodu
YpaBHeHust Ksanpartnoe YpPaBHEHUE. Pacno3naBarTh KBaJpaTHbIC yPABHEHHUS. Poccuiickas
U HepaBeHCTBA. Henonnoe KBaJpaTHOE 3anuceiBaTh (GOpPMYJy KOpPHEH KBaJApaTHOIO YpPAaBHECHUS; PelIaTh KBaJApaTHBIE 3JIEKTPOHHASI IIK0JIA
KBagpartHble ypaBHeHue. dopMmyna KOpHeH YPABHEHHUs — IIOJIHbIC U HEIOJIHBIC.
ypaBHeHust KBaJ[paTHOT'O YpaBHEHMUS. IIpoBoauTh NpocTeiilmue UCcae0BAHNS KBAaIPAaTHBIXYPAaBHECHUI.
(15 g) Teopema Buera. PemaTh ypaBHeHHUsl, CBOJSIINECS K KBaAPATHBIM, C TIOMOIIBIO MMPE0Opa3oBaHUN U

Pemenue YPaBHEHU, 3aMCHOI NEpPEMEHHOI.

CBOJSIIIUXCSI K KBaJAPATHBIM. Ha6awaares W aHaJIU3UPOBATHh CBI3b MOXKIY KOPHSAMH H KOdb(UIHECHTaAMU

IIpocreiimue JApOOHO- KBaJ[paTHOI'O ypaBHEHMUs.




panroHalIbHbIC yPaBHEHUSI.
Pemienne TeKCTOBBIX 3ajlad  C
TIOMOIIBIO KBaJpaTHBIX
ypaBHEHUH

dopmyupoBaThk Teopemy Buera, a Takke oOpaTHYIO Teopemy, IPHUMEHSITH 3TH
TEOpeMbl JUIsl pelIeHus] 3a7ad. PemiaTs TeKCTOBbIe 3aJadd  ajareOpanvecKuM
CIIOCOOOM: TMEpPEXOIUTh OT CJIOBECHOH (QOPMYIHMPOBKH YCIOBHS 3alauu K
anreOpandecKoil Mojelu IyTEM COCTABJIICHMSI yPaBHEHMS; pEllaTh COCTABICHHOE
YpaBHEHHUE; HHTESPIPETUPOBATh PE3yJIbTaT.

3HAKOMUTBCS ¢ MCTOPH el pa3BUTHS alIreOphl

YpaBHeHust

U HepaBeHCTBA.
CucremMbl ypaBHeHMIt
(13 v)

JluHeiliHOe ypaBHEHHE C ABYMs
HepeMeHHbIMHU, ero rpaduxk,
MpUMEPHI PELIEHUs] YPAaBHEHUH B
LEeNbIX YhCIax.

Pacno3HaBaTh THMHEITHBIE YPAaBHEHUSI C ABYyMsI IEPEMEHHBIMH.

CrpouTth rpaduKy JUHESHHBIX ypaBHEHHUI, B TOM YHCIIC

HCIO0JIb3Ysl IH(POBBIE pecypChl.

Paziin4yaTe napajuieiibHbIC U IEPECEKAIOIIUECS IPSMBICIIO UX YPaBHCHUSIM.

Poccuiickast
3JIEKTPOHHASI IIK0JIA

Pemenne CUCTEM IBYX Pematp cHucTeMBI [JBYX JIMHEWHBIX YpaBHEHMH ¢ JByMsl TE€pPEMEHHBIMU
JIMHEUHBIX YPAaBHEHUH C JBYyMs TOACTAaHOBKON M CJIOKEHHUEM.
IEpEMEHHBIMH. IIpumepsl PemraTe mnpocTedmne cuUCTEMBI, B KOTOPBIX OJIHO H3 yPaBHEHHUM HE SBISIETCS
pPCLICHHUSI CHCTEM HCJIIMHEWHBIX | JIMHCHHBIM.
ypaBHEHUM c JIBYMsI IlpuBoauTe rpa@uYecKyl0 HHTEPNPETANMIO pEIICHHS YpPaBHEHUs C JByMs
IEPEMEHHBIMH. MEPEMEHHBIMHU U CHUCTEM yPaBHEHHIC IBYMsl IEPEMEHHBIMH.
I'papuueckass uHTEpHpETALUAS Pemartp TekcToBBIE 3aa4H AIreOpaHuecKuM CIIOCOOOM
ypaBHEHUs c JBYMs
NepEeMEHHbBIMU u cucTeM
ypaBHEHUH c JBYMs
HEepPEMEHHBIMHU.
Pemienne TekcTOBBIX 3adad  C
MOMOIIBIO CUCTEM yPaBHEHHI
YpagHeHust YuciioBble HEpPABEHCTBA U MX ®opMyIHPOBATHL CBOICTBA YHCIIOBBIX HEPAaBEHCTB, WJUIIOCTPUPOBATh HMX Ha Poccuiickast

1 HepaBeHCTBA.

CBOMCTBA.

KOOpIII/IHaTHOfI HpHMOﬁ, JOKa3bIBAThH anre6pqueCKI/I.

3JICKTPOHHASA IIKOJIA

Hepagencrsa (12 HepasenctBo c OJTHOM IIpuMeHATH CBOMCTBA HEPABCHCTB B XO€ PEILICHUS 3a1a4.
1) IIEPEMEHHOIA. JIuneiinblie PemiaTts nuHeElHBIE HEpPaBEHCTBA C OJHOI IEpEeMEHHOI, HM300pa)kaTh pEIICHUE

HEpaBEHCTBA c OJHOH HEPAaBEHCTBA HA YHUCJIOBOM NPSMOM.

IIEPEMEHHOH M UX pELICHHuEe. Pemiats cucreMbl JIMHEHHBIX HEPABEHCTB, HW300pakaTh pEHICHHE CHCTEMB]

CucreMbl JIMHEHHBIX HEPAaBEHCTB HEpPaBEHCTB Ha YHUCJIOBOM NpsMOit

C OJHOM NEepeMeHHONW M ux

peureHue.

H3o06parkeHne perieHus

JIMHEHHOTO HEpaBEHCTBA U UX

CHCTEM Ha YMCJIOBOMU MPIMOU
DyHKIUH. IHonsatune ¢yskaun. O6macts | HMenosab30BaTh GyHKIMOHAIBHYIO TEPMUHOJJIOTHIO H Poccuiickas
OcHOBHBIE OIPEICICHHS U MHOXECTBO CHMBOJIMKY. . 3/1eKTPOHHASI LIKO0JIA
TOHSITHSI 3HadyeHuit GpyHkiuu. Crnocoobl BuruncjsaTes 3HaueHus1 GyHKUNHA, 3a0aHHBIX GOpPMYIIaMu
(5 1) 3amaHust QYHKIIHH. (mpy  HEOOXOAMMOCTH  HCIOJB30BATh  KaJbKYJSITOP); COCTABJSATHL  TAOJIHIbI

I'padux ¢ynkuun. CpoiicTBa
pysKIMK, UX oTOOpakeHHe Ha

rpaduxe

3HaYeHUil QyHKIUY.

CTtpouTts no ToukaM rpapuku QyHKIHA.

OnuchiBaTh cBOiicTBa (YHKIMU HAa OCHOBE €& IrpaMiYecKoro IpeicTaBIICHUS.
Hcnonn3oBaTh QYyHKIMOHAIBHYIO TEPMHUHOJIOTHIO W CHMBOJIHKY.

HccnenoBars npuMmeps! rpadUKOB, OTPAKAIONIUX PEAJTbHBIC IIPOIECCHl U SBIICHUSL.
IIpuBOAMTH MPUMeEPHI TIPOLIECCOB U SBJIEHUN C 3aJaHHBIMM CBONCTBaMH.
Hcnoap30BaTh KOMIBIOTEPHBIE MPOrPaMMBbI UL TOCTPOSHUsI TpaduKkoB GYHKOHUH 1




M3YyUYEHMsI UX CBOMCTB

PDyHKIUH.
YuciioBble pyHKINH
(CR))

YreHue 1 mocTpoeHue rpaduKoB
¢ynkmuii. [Tpumepsl rpadukos
byaKOUii, oTparkaronux
pealibHbIE TTPOLECCHI.
DyHKIUH, ONHUCHIBAIOIINE
OpsIMyI0O 1 OOpaTHYIO
MPONOPLUHOHAILHBIE
3aBUCHMOCTH, UX I'padUKH.
I'uniep6omna.

I'papuk dysaxmmm y = X2,
DyHKIUU Y = X2, y = X3,

y = X, Yy =|x|; rpadpuueckoe
pelIeHne ypaBHEHHH U CUCTEM
YpaBHEHUM

HaxoanTts ¢ nomombio rpadpuka GyHKIHN 3HAUCHUE OJ1-
HOM M3 paccMaTpHUBAEMbIX BEJIMYHMH 10 3HAYEHUIO JPYTOM.
B HecnoxHBIX cilydasx BbIpaxkaTb (pOpMYJI0H 3aBHCHMOCTB MEXKY BEJIUYUHAMU.

OnuchIBaTh XapakTep H3MEHECHUS
W3MEHEHHUS JIPYTOH.

OJITHOWM BEJIWYUHBI B 3aBUCHUMOCTH OT

Pacno3HaBaTh BUIbI U3y4YaeMbIX (YHKIHH.

IToxa3pIBaTh cXeMATH4YeCKH ITOJIOKEHHE Ha KOOPAMHATHOHN IJIOCKOCTH TpadUKoB
byukuumit Buga: y = x4, y= X5,

y= X, y=Ix|.

HUcnoab3oBath  ¢GyHKIMOHANBHO-TPagUUYecKUe
MCCJIEIOBAHUSI YPAaBHEHUN UCUCTEM YpaBHEHUMN.
TIpumensiTh nMdppoBbIe pecypesbl st TOCTPOCHUS rPpadruKoB (HYyHKIUN

npeacraBJdeHUsl Jisi PCLICHUA U

Poccuiickast
3JIEKTPOHHAS LIKO0JIa

IoBTOpenue u
0000meHne (6

)

IloBTOpEeHNE OCHOBHBIX HOHATUN
M METOJ0B KypcoB 7 U 8 KJIaccoB,
o0oOmeHne 3HaHUH

BpiOupaTb, NPHMEHATH, OLCHMBATH CIOCOOBI
peodpa3oBaHMil BEIpAXKEHUH, PEIICHNs YPaBHEHUH.
OcyiecTBJISITh CAMOKOHTPOJIb BBIITOIHAEMBIX JEHCTBUN M CAMOIIPOBEPKY pe3yabTaTa
BBIUHCIICHUHN, TTpeoOpa3oBaHUii, TOCTPOCHUH.

Pemiate 3agaum M3 peasibHON KU3HHM, NPUMEHATb MaTeMaTU4YECKUE 3HaHUSA s
peuIeHus 3a1a9 U3 APYTUX IPEIMETOB.

CpaBHCHUSI YHUCEII, BLI‘IPICIIeHPIﬁ,

Poccuiickast
3JIEKTPOHHAS LIKO0JIa

Pemmatnh TekcTOBBIE 3ajJjavuu, CpaBHUBATD, BLI6HpaTbCHOCOGLI PCIICHM 3a/la4n

9xnacc (ae menee 102 q)

HasBanne OcHoBHOE OcHOBHBIC BH/bI 1eATEJbHOCTH 00y4aI0LIUXCS DJIeKTPOHHBIE
pasaesa (TeMbl) cogepKaHue (ungpposnie)
Kypca (4uciio odpa3oBaTesibHbIe
4acoB) pecypcbl
UYucna u Panmonaneusie uncia, Pa3puBaTh npeacrabBjieHHsl O UUC/IaX: OT MHOKECTBAa HaTypaJlbHBIX UHUCEI 10 Poccuiickas
BbIYHCJICHHSI. UppaLHOHaJIbHbBIE 4HCJIa, MHOYKECTBA JI€HCTBUTEIBLHBIX 3JIEKTPOHHAsI IKOJIA
JleiicrBuTEIbHBIE KOHEYHbIE U YUCeIl.
yucaa OeCKOHEUHBIE AECSITUIHBIC O3HAKOMHTBCSI C BO3MOXXHOCTBIO IIPEJCTABJICHUS IEHCTBUTEILHOTO YHCIIa KaK
(9 u) Ilp961/1. MuoxecTBO ) OEeCKOHEUHON AeCITUYHON APOOH, MPUMEHSITh JECSITUYHbIE MPUOIMKEHUS
JEUCTBUTEIBHBIX YUCE;

OCUCTBUTEIbHBIC
qucia Kak OCCKOHEYHBIC
AeCATUYHbIE APOOU.
BzaumMHO ojiHO3HA4YHOE
COOTBETCTBHUE MEXKIY

MHO>XECTBO JEHCTBUTEIBLHBIX

palMOHAIBHBIX U UPPAOHAIBLHBIX UHCEII.

HN3o6pakarTh JeiCTBUTEIbHBIC YUCIA TOUKAMHU KOOPIMHATHON NPSIMOM.
3anuceIBaTh, CPABHUBATH U YNOPSA0YNBATH ICHCTBUTEIIBHBIC YHCIIA.

BbINOJIHATH, coueTasl yCTHBIE U MMCbMEHHbIE NPUEMBI, apu(MeTHYeCKHe AeliCTBUA
C pallMOHAJIBHBIMU YMCJIaMU; HAXOJAUTh 3HAUCHUSA CTCIICHEH ¢ LIeIbIMU IIOKa3aTeIsIMU
U KOpHEH; BBIYMUCAATH 3HAUEHHUS] UUCIOBbIX BBIPAKEHHUH.




qHCeNl U MHOY>XECTBOM TOYEK
KOOPJAUHATHON NPSIMOM.
CpaBHeHHE OeHCTBUTEIIBHBIX
qucel1, apuMETHISCKHE
JEHCTBUH ¢
JIeHCTBUTENBHBIMHA YHCIIAMH.
ITpubmmxénHoe 3HaYCHUE
BEJIMYNHBI, TOUYHOCTH
OPpUOIIMKEHUS.

OKpyTJIeHHE YHUCEII.
Ilpukuaka u oneHka
Pe3yIbTaTOB BBIYUCICHUHN

ITosryunTs npeacraBjieHre O 3HAUUMOCTH JEHCTBUTEIbHBIX YHUCEN B IIPAKTUYECKON
EeSITEJIbHOCTHU YEJIOBEKA.

AHAJM3UPOBATH H JeJaTh BBIBOAbI O TOYHOCTH NMPHOIMKEHUS NeHCTBUTSIIEHOTO
qucia Ipy PelIeHuH 3aaad.

OKpyrJiasaTh JeHCTBUTEIbHBIC YMCIIA, BBINOJIHATH NPUKHAKY pe3yjibTaTa BbIYUCIICHUI,
OLICHKY 3HAUCHUI YMCIIOBBIX BBIPAXKCHUU.

3HAKOMUTBLCSI ¢ MCTOPHeil pa3sBUTHS MaTeMaTHUKH

YpaBHeHust JIunelinOE ypaBHEHME. OcBanBaTh, 3alIOMHHATHL M NPHMEHSITL TIpaduyeckue Poccuiickasi
U HepaBeHCTBA. Pemenue ypaBHeHUH, MeTOBI ITIPH PENICHUH YPAaBHEHUH, HEPABEHCTB U UX CUCTEM. 3JIEKTPOHHASI IIKOJIA
YpaBHenus CBOJSLINXCA K JIMHCUHBIM. Pacno3naBaTs 11e51b1e ¥ IpOOHBIC YPaBHEHHUSI.
¢ OIHOI KBanparHoe ypaBHeHue. Pemath JinHeliHbIe U KBAJiPaTHbIC YPaBHEHHs, yPABHCHUI, CBOJSIIIUECS. K HUM,
nepeMeHHOI Pemenue ypaBHeHui, npocTtelme JpoOHO-palnoHalIbHbIC YPAaBHEHUSI.
(14 ) CBOISIIIIUXCS K IlpeanaraTh BO3MOXXHBIE CIIOCOOBI PELICHUS] TEKCTOBBIX
KBaJ[paTHBIM. 3a/1a4, 00CyK1aTh UX U PeliaTh TSKCTOBBIC 3aJla4K Pa3HBIMHU CIIOCOOaMH.
BbukBanpaTabie ypaBHEHUS. 3HAKOMUTBLCSI ¢ MCTOPHeil pa3sBUTHS MaTeMaTHKH
ITpumeps! pemenust
ypaBHEHUI TpeTbeH U
4eTBEPTON cTeneHel
pas3yIoKEeHHUEM Ha
MHOYKHUTEHU.
Pemenue ApOOHO-
panoHaIbHbBIX
ypaBHEHHUH.
Pemenune TekcToBBIX 3a0a4
anrebpandecKUM METOJIOM
YpaBHeHust JIuneiiHOe ypaBHEHUE C OcBauBaTh U HIPUMEHATH NPUEMBI PEILICHUSI CHUCTEMBI IBYX JIMHCHHBIX ypaBHeHuil | Poccuiickas

U HepaBeHCTBA.
Cucrembl ypaBHeHUi

(14 )

JIBYMSI ICPEMEHHBIMU U €ro
rpaduk.

Cucrema AByX JHMHEHHBIX
YpaBHEHHUU C OBYMSI
EPEMEHHBIMU U €€
peurenue. Peuienue cucrem
ABYX YypaBHEHHI, OAHO U3
KOTOPBIX JIMHEHHOE, a
Apyroe — BTOPOI CTENEHHU.
I'padmaeckast
UHTEPIIPETAIUS CUCTEMBI
YpaBHEHHUH C ABYMsI

IICPEMECHHBIMH

Perenne TeKCTOBBIX 3a71a4
anreOpandecKuM cnocoooM

C IBYMs II€PEMEHHBIMU U CUCTEMBbI JIBYX YPaBHEHHUH, B KOTOPBIX OJHO ypaBHEHUE
HE SIBJISICTCSI JIMHEHHBIM.

Hcnoas3oBaTh (QYyHKIHOHAIBHO-TPAQUYSCKH IIPEACTABICHUS  JUIS
HccIeJOBAHNSI YPABHEHUN U CUCTEM.

AHAJIM3UPOBATh TEKCTHI 33/1a4, pellaTh UX alrebpanueckuM CrocoOOM: mepexoanTh
OT CJIOBECHOU (POPMYIMPOBKH YCIJIOBHS 3a/1a9d K ajlreOpandeckoil MOACHH ITyTEM
COCTaBJICHUSI CUCTEMbI YPAaBHEHUI; pelllaTh COCTAB JICHHYIO CUCTEMY YPAaBHECHU;
HHTepPNpeTUPOBATh PE3yJIbTaT.

pelieHust "

3HAKOMHUTBCH C ncTopneﬁ Pa3BUTUSL MaTEMaTUKU

JJICKTPOHHaA HIKO0JIA




YpaBHeHust

U HepaBeHCTBA.
HepaBenctBa
(16 u)

HucnoBble HEpaBEHCTBa
U UX CBOMCTBA.

JInneliHble HEpaBEHCTBA C
OJJHOM MEepPEeMEHHON UM HuX

Yurarh, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH HCPABCHCTBA; UCITOJIH30BATh
CHMBOJIMKY 1 TEPMUHOJIOTHIO. BBINOJHATH IpeoOpa3oBaHus HEPABEHCTB,
HCII0JIBL30BATh UJIsI IPEOOpPa30BaHusl CBOMCTBA YHCIOBBIX HEPABCHCTB.
Pacno3HaBaTh JIMHCHHBIC U KBaJpaTHBIC HEpaBeHCTBA. Pelars JIMHCHHbIC

Poccuiickast
3JIEKTPOHHAs LIK0JIa

pelieHue. HEPaBEHCTBA, CHUCTEMBbI JINHCHHBIXHEPABCHCTB, CUCTEMbI HEPAaBEHCTB,

CucreMsl JIMHEHHBIX BKJIIOYAIOIIUX KBaJPAaTHOE HEPABEHCTBO, U PELIATh UX; 00CY’KAATh IIOJIyYCHHEIS

HEpaBEHCTB C OHOM penIcHus.

nepeMeHHOH u ux WN300pakaTh pPCLICHHC HEPABCHCTBA M CHCTEMbl HEPABCHCTB Ha YHCIIOBOM

pelienue. NPSIMOH, 3aNMCBIBATH PEIICHHUE C TIOMOIIBIO CUMBOJIOB.

KBanparHbie Pemars KBa/JpaTHbIC HEPABCHCTBA, UCIIOJIB3Ys I'PaUYCCKHUE TTPEICTABIICHUSI.

HEpaBeHCTBA u ux OcBanBaTh M NPHUMEHSITh HCPABCHCTBA NPH PCLICHHH Pa3JIMYHBIX 3a7a4, B TOM

peleHue. YHCIIC TPAKTUKO-OPUEHTHPOBAHHBIX

T'padpuueckas

WHTEPIIpeTaIs

HEPAaBEeHCTB U  CHCTEM

HEpaBCHCTB  C  JBYyMs

[IEPEeMCHHBIMHU
®yukuun (16 KBanparuunast Pacno3HaBaTh BHIBl H3y4aceMbIX (YHKIHU; WLIIOCTPHPOBATH CXE€MaTH4YECKH, Poccuiickast
q) byHKIHU O0BSICHATH PACIIOJIOKCHUE Ha KOOPAWHATHON MUIOCKOCTH TpaduKoB (GYHKIHN 3JIEKTPOHHAS IIKO0JIA

s, e Bumaty = kx, y = kx + b, y =Xy = a®, y = ax,

rpaduk u cBOWCTBA. x X

ITapa6osa,KOOpAHHATEI y=Vx,y= P¢| B 3aBHCHMOCTH OT 3HaueHHH KO3()(QHUIIMEHTOB; ONMCHIBATL UX

BEPIINHBI 11apaboIIbl, OCh CBOIiCTBaA.

CUMMETPHUHU 1apadoJIbl. Pacno3naBaTh KBaJpaTu4yHyo GyHKUHIO 110 hopmylic. [IpMBOAMTH NPUMePbI

CreneHnble GYHKIHUH C KBaJpPaTUYHBIX 3aBUCUMOCTEH M3PCasbHOM KU3HU, PU3UKH, FTEOMETPHUU.

HaTypaJabHBIMH BoIABIATL U 0000AaTh 0OCOOEHHOCTH TpaduKa KBaapaTUUHONW (PyHKIMU Y =

nokazarensiMu 2 U 3,ux ax® + bx + c.

rpaguky u cBEiCcTBA. Crpoutrs u u300pakaTh cXeMaTH4YeCcKM rpadUKd KBaJIpaTUYHBIX (QYHKIUH,

Ipapuin  dynknmii: y sanaHHbIX QopMylaamMu BUaay = ax>y = ax® + q,y = a(x + p)%, y = ax® + bx

= kx, K + c.

y=kx+b y=x,y-= AHa/IM3UPOBATH U NPUMEHATH CBOHCTBA N3yUYCHHBIX (DYHKIMH JUIs UX TIOCTPOCHUS, B

ax?, TOM YHCJIC C TIOMOLIBIO IU(POBBIX PECYPCOB

X

y=a’y= Xy=|x|
YuciioBble TTonsitue YHUCIOBOMH OcBanBaTh M NPUMEHATH HHJICKCHbIC OOO3HAYCHHUS, CTPOUTH pevyeBblie Poccuiickast
NOCJIe0BATEILHOCTH [MOCJICIOBATEIIHHOCTH. BbICKA3BIBAHUS C UCIOJB30BAHUEM TEPMHMHOJIOTHH, CBS3aHHOW C IIOHSATHEM 3J1eKTPOHHAS IIK0JIa
(15 u) 3ananue MOCJIEAOBATEIBHOCTH.

10CJIEI0BATEIIBHOCTH
peKyppeHTHOH (opMyItoit
udopMyIIoit N-To wiIeHa.

Apupmerndeckas u
reoMeTpudecKas

nporpeccuu. Popmysl N-
TO qJIeHa

apudmMeTHIecKou u

AnanuzupoBath GOpMYyIIy N-TO WICHA IOCIEAOBATEIBHOCTH WIH PEKYPPEHTHYIO
dbopMyny W BBIYHCIATH YICHBI IIOCJICIOBATEIIBHOCTEH, 3aJaHHBIX ATHUMH
dopmymamu.

YcranaBauBaTh 3aKOHOMEPHOCTH B IIOCTPOCHHM IOCIEAOBATEIILHOCTH, €CIIH
BBIITMCAHBI IIEPBbIE HECKOJIBKO €€ YICHOB.

Pacno3HaBaTh apudMETHYECKYIO U T'€OMETPHYECKYIO IIPOIPECCUH IIPHU Pa3HBIX
coco0ax 3aJaHus.

PemaTh 3amauu ¢ ucnosb3oBaHueM (oOpMyJI N-ro 4ieHa apupMETHYSCKOH U




FeOMeTpPI‘-IeCKOfI

nporpeccuu, CYMMBI
MEPBBIX N YJIECHOB.
M3o0paxxenue YICHOB
apupMeTHISCKON u
TeOMEeTPHUYECKOH
IpOorpeccuii TOYKaMu Ha
KOOPAUHATHOMU
TJIOCKOCTH.

Jlunennblit u
SKCIIOHCHIIHAIBHBIN
pocT.

CrnoxHbIe IIPOUCHTBI

reOMEeTPUYECKON IPOrpeccuii, CyMMbl IIEPBBIX N YJICHOB.
HN300pakaTs 4ieHBbl IOCJIEHOBATEJIBHOCTH TOYKAMHU Ha  KOOPJAUHATHOM
IUIOCKOCTH.

PaccmaTpuBaTh 1npuMepbl IPOLECCOB W SBJEHUH U3 peaJlbHOM  KU3HU,
WUTIOCTPUPYIOLIME  U3MEHeHHe B apudmernyeckoil  mporpeccuw, B
FeOMETPHUUYECKOW MPOrpecCHH; H300paXkaThb COOTBETCTBYIOIIME 3aBUCHMOCTHU
rpadu9IecKH.

PemaTh 3a1a4u, CBsI3aHHbBIC C YHCIOBBIMH ITOCJICIOBATEIILHOCTSIMM, B TOM YHCIIC
3aMa4d W3 PEANTbHOM JKHU3HH C HCIIOJIB30BAHUEM IH(MPOBBIX TEXHOIOTHUH
(PIIEKTPOHHBIX TAOJHUIl, TPapUIECKOTO KAIBKYISATOpa U T.IL.).

PemaTth 3a7auu Ha CIIOKHBIC IIPOICHTHI, B TOM YHCJIE 3aJa4d H3 pealbHOM
OPAKTUKH (C UCIIOIBb30BAaHUEM KAIbKYJISATOPA).

3HAKOMHUTHCSI ¢ HCTOPHEH Pa3BUTHS MaTEMAaTHKU

IloBTOpEHMe,
000011IeHHE,
CHCTEMATU3ALMSA
3HaHMi’

(18 u)

Yucaa ¥ BbIYHCIEHHA

(3amuce, CpaBHEHHE,
OCUCTBHS [
NEUCTBUTEIBHBIMHA

YHCcJIaMU, YHCJIOBAs
npsiMast; OPOLCHTHI,

OTHOILICHUSI, TPOIIOPLINH;
OKpYTJICHUE,
OpUOIMKEHNE, OLCHKA;
petieHue TEKCTOBBIX
3a51a4  apuPMETHICCKUM
crrocodom)

Auredpanueckue
BBIPa:KEHH
(nmpeobpazoBaHue
anreOpandecKux
BBIP@XKCHHUH, OITyCTHMBIE
3HAYCHMS)

®dyuaknun  (IIOCTpOCHUE,
CBOMCTBa U3YUYEHHBIX
pyHknuii;  rpadudeckoe
pelreHne ypaBHEHUH U UX
CUCTEM)

OnepupoBarb NOHATHSMH. MHOXCECTBO, IIOJAMHOXKECTBO, OICPALlMU  HAaJ
MHO)KECTBAMHU; HCHOJb30BaTh rpaduyecKkoe IPEACTaBICHHE MHOMECTB IS
OIMCAHUS PEaJbHBIX INPOLECCOB M SBJICHMI, NPH PELICHUH 3ahad M3 JAPYTHX
y4eOHBIX TPEAMETOB.

AKTYyaJu3UpPOBATh TEPMHHOJIOTHIO H OCHOBHbBIE JIeliCTBHSI, CBSI3AHHbIE C YHCIAMMU:
HaTypaJabHOE YUCIIO, IPOCTOEC U COCTAaBHOE YMCIA, ACIUMOCTb HATypallbHBIX UYHCEI,
MPU3HAKK JCJIMMOCTH, I€JI0€ YHCIIO, MOJYyJIb YUCia, OOBIKHOBEHHAs] W JIECSITUYHAs
pobu, cTaHAAPTHBIN BU YKcia, apudMeTHIeCKUil KBaIpaTHBIH KOPEHb.

BbINoTHATHL AelicTBHsS, CPABHMBATL M YHOPSA0YMBATh YHCIIA, MPEICTABIATh YHUCIa
Ha KOOPAWHATHOM NPSAMOM, OKPYIJISTH YHCHA; BBIMOJHATH NMPUKHAKY U OLEHKY
pe3yiibTaTa BBIYUCICHUN.

Pemate TekcToBBIEe 3amaum apudmernueckum criocoboM. Pemate mpakTudeckme
3aJa4d, COJAEp’)KAIlHe TMPOIEHTHI, HOJH, YacTH, BBIPAXKAIOIIUE 3aBHUCHUMOCTH:
CKOPOCTh — BPEMsSI — PACCTOSIHUE, IIeHa — KOJIMYECTBO — CTOHUMOCTB, 00BEM
paboTbel — BpeMsi — MPOU3BOIUTEIILHOCTh TPYAa.

Pa30ouparp peasbHble >KU3HCHHBIC CUTyauud, (OpMyJIMpPOBATh HX Ha sI3bIKE
MaTeMaTHUKH, HAXOAMThL pEIIeHHe, NpPHUMEHssI MaTeMaTH4YeCcKHi amnmapar,
MHTEPNpeTUPOBAThL PE3yJIbTAT

OnepupoBarh NOHSITHSIMHM. CTCICHb C LEJbIM IOKa3arejaeM, apudmMeTHdyecKuii
KBaJpaTHBI KOPEHb, MHOTO4JICH, ajire0pandeckas 1po0b, TOKIECTBO.

BbINOJIHATHL OCHOBHBIE JA€HCTBHSA: BBIIOJNHATE pacuéTel 10  dopmyliam,
peoOpa3oBEIBaTh LIENIbIC, IPOOHO-pAlMOHAIBHBIC BHIPAKCHHUS M BBIPAKCHUS C
KOPHSIMH, PEajIu30BbIBATh Pa3JlO’KEHUE MHOI'OYJIEHA Ha MHOXXUTEJIH, B TOM YHUCIIE
C HCTIOJIB30BaHMEM (OPMYIT Pa3HOCTH KBAAPATOB M KBaJApaTa CyMMBI U Pa3HOCTH;
HAaXOIHUTh JOIIYCTUMBIC 3HAUCHHUSI NEPEeMEHHBIX I JPOOHO-pallMOHAIBEHBIX
BBIPAXKEHUH, KOpPHEH.

MoaenupoBaTh ¢ MOMOIIBI (GOpMYIT peasbHbIC MPOILECCHI U SIBIICHUS
OnepupoBaTth NOHATHAMM. (yHKIUs, rpaduk GYHKUHW, HYIW QYHKIHH,
OPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, HPOMEXKYTKH BO3pacTaHus, yObIBaHMUS,

HanboJbIIIee 1 HAaNMEHbIIIee 3HAYCHUsT (DYHKIIHH.
AHAJIM3HPOBATH, CPABHUBATh, 00CYKIaTh CBOWCTBAQYHKIHH, CTPOUTH UX T'paduKH.

Poccuiickast
3JIEKTPOHHAS HIKOJIA




OnepupoBarthb NOHATUSMHU npsimMast IIPONOPLUOHAIIBHOCTb, oOparHas
MPONOPLUHOHAIILHOCTD, JIUHEHHasi QyHKIMs, KBaapaTudHasi QyHKuus, napabdoina,
rurnepoOoua.

Hcnoab3oBars rpagukm Uil ONPEAECICHUS  CBOWCTB, IPOLECCOB U
3aBUCHUMOCTEH, JUIs pelIeHUsl 3a7ad U3 JPYruX y4eOHBIX IPEIMETOB U peajlbHOU
’KU3HU; MOAEJIMPOBATH C IIOMOIIBIO IPa(pUKOB PEATbHBIE MPOIECCHI U SIBICHUS.

Beipaxatrs popMyJiaMH 3aBHUCHUMOCTH MEX/1y BEJIMUUMHAMU




HEJHU U3YYEHUSA YYEBHOI'O KYPCA «I'EOMETPUS» 7-9 kiaacesl

«MaremaTuKy y>k€ 3aT€éM Y4YWUTh HaJdO0, YTO OHa YM B IMOPSJAOK IPUBOIUTY,
— [ucajJl BEJIMKUN pycCKMM ydeHbli Muxawnn BacunseBuu JlomonHocos. M B
9TOM COCTOHUT OJIHA M3 ABYX IIEJICH OOy4YEeHHsI T€OMETPHUM KaK COCTAaBHOW HaCTH
MAaTEMAaTUKH B INOKOJE. OTOM LEJIW COOTBETCTBYET JOKa3aTeJibHasl JIMHUS
npernioaBanusi reomerpun. Clienyst NpeCcTaBICHHOM padodeil mporpamme,
HayuHasli C CeJAbMOI0 KJjlacca Ha YypOKaxXx TIE€OMETPUHU OOy4YarolIMHCs YUYUTCS
MPOBOJUTH OKA3AaTENbHBIE PACCYKIACHUSA, CTPOUTh JIOTUYECKUE YMO3aKIIOYECHUS,
JOKa3bIBaTh MCTHHHBIC YTBEPXXICHUSI U CTPOUTh KOHTPIIPHUMEPHI K JIOKHBIM,
OPOBOAUTE PACCYXKAEHUsI «OT NPOTHUBHOIO», OTJIWYATh CBOMCTBA OT
NPU3HAKOB, (OPMYJIMPOBATH OOpaTHBIE YTBEPXKJCHUS. YUEHHUK, OBJIAJIEBIINMI
HCKYCCTBOM pacCyXJaTbh, OyJIeT NPUMEHSTb €r0 U B OKpYy’Karoliei xu3Hu. Kak
nucaia reomerp u nexmaror HWropes PDemoposuu lllapeiruH, <«JIOOBMH,
IIOHUMAIOIIUMH, YTO TAaKOE€ J0Ka3aTeJIbCTBO, TPYAHO M JaX€ HEBO3MOXKHO
MAaHUITyIUupoBaTh». I B BTOM COCTOUT Ba)XHOE€ BOCHHUTATEIBHOE 3HAYCHHUE
U3Y4YEHUs] TI€OMETPHUH, IPUCYIIEE HNMEHHO OTEYECTBEHHOM MaTeMaTH4YECKOH
mKosie. Bmecte ¢ TemM aBTOpBI ONpOrpaMMbl NPEAOCTEPErarOT YUUTEIIs OT
n3nuiHero ¢gopMain3Ma, OCOOEHHO B OTHOIIEHMHM Hadal M OCHOBAaHMM
reomerpun. @Ppanny3ckuii Marematuk JKan JlpenoHHE 0O ATOMY IOBOLY
BbICKa3aJics Tak: «YTo KacaeTcsi JeJIMKAaTHOW NpOoOJIEeMbl BBEJICHUS «aKCHOM», TO
MHE Ka)KeTCsl, UYTO Ha MEPBBIX IOpax HYKHO BOOOIIE HU30erath NPOU3HOCHUTH
caMo 3TO cjoBOo. C Apyrol >k€ CTOPOHBI, HE CJEeAyeT yHNyCcKaTb HH OJHOM
BO3MO>XHOCTHU JaBaTh IIPUMEPHI JIOTUMYECKUX 3aKJIIOYEHHUM, KOTOpBIE KyJa B
OoJb1leii Mepe, 4YeM HJiesi aKCUOM, SIBJISIFOTCS UCTUHHBIMH U €IUHCTBEHHBIMU
JABUTATEJIIMU MAaTEMAaTHYECKOI'O MBILIJICHUSD).

Bropoii nenpro HM3yde€HHsI T€OMETPHUH SIBIISIETCA MCHOJIb30BaHUE €€ Kak
HMHCTPYMEHTA IPU PEIICHUMN KaK MaTeMaTU4YECKNUX, TAK U MIPAKTUYECKUX 3aJad,
BCTPEYAIOIIMXCSI B peaJbHOU KNW3HU. OKOHYMBIINU KypC TI'€OMETPUH
MIKOJIBHUK JIOJDKEH OBITh B COCTOSTHUH ONPEACIUTh T€OMETPUYECKYIO (purypy,
onucaTh CJIOBAMH JAaHHBIA 4EPTEXK WM PUCYHOK, HAWTH IUIOIIAAB 3€MEIBHOIO
ydJacTKa, paccuyuTaTh HEOOXOAMMYIO [JIMHY OIITOBOJIOKOHHOTO KaOesst Wi
TpeOyeMbIe pa3Mepsl rapaka Uiss aBTOMOOHIIsI. DTOMY COOTBETCTBYET BTOpasi,
BBIYUCJIMTEIbHAsT JIMHUSA B H3YYEHHMHM TIeoMeTpuu B 1IKose. JlanHas
IpaKTU4YEeCKasl JIMHUs SIBIIIETCS HE MEHEe BaXHOM, ueM nepsas. Emé IlnaTon
npeanuceiBajl, 4TroObl «rpaxaaHe IIpekpacHoro ropoga HM B KOEM cCiydae HeE
OCTABJISLIIM T€OMETPHIO, BE/Ib HEMAJIOBAXKHO Jla’ke MOOOYHOE €€ MPUMEHEHUE — B
BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCE€X HayKaxX — JUIsl JIYUIIErO UX YCBOCHMUS: MBI
BeJb 3HaeM, Kakasg OECKOHeYHas pas3HHUIA CYLIIECTBYET MEXJy YEJIOBEKOM
OPUYACTHBIM K TE€OMETPUM U  HENpUYACTHBIM». JlIsi 3TOro  y4WUTEIrO
peKkoMeHayeTcsi  moAdupaTh  3ajJadyd  [OPAKTUYECKOIO Xapakrepa s
paccMaTpuBaeMbIX TEM, YYUTb JE€T€H CTPOUTh MAaTEMAaTHYECKHE MOJEIIHU
pealbHBIX JKU3HEHHBIX CUTyallui, IIPOBOAUTH BBIYUCICHUS U OLICHUBATH
aJEeKBAaTHOCTBH IIOJYYEHHOTO pe3yinbrara. KpaillHe Ba)KHO NONUYEPKHUBATH CBSI3HU
reOMETpUN C APYTUMHU IIpeIMETaMH, MOTUBHPOBATh MCIIOJIB30BaTh OIPEIACIICHUS
Te€OMETPHUUYECKUX (PUTYp U TMOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHE MOy YSHHBIX
yMEeHUIl B (U3MKE M TEXHUKE. OTH CBsA3M HauOoJiee SIPKO BHIHBI B Temax
«Bekropbe», «TpuroHomerpudyeckue COOTHOLICHUs», «MeTox KoopauHaT» U
«Teopema ITudaropar.



B 3aknrouenme conui€éMcs Ha BEJIMKOIO MaTeMaruka M actpoHoma HMorannHa
Kermepa, 9TOOBI emé pa3 NMOAYCPKHYTb U MCTAIIPCAMCTHOC, U BOCIIUTATCIIBHOC
3HaueHHe reomerpun: “Geometria una et aeterna est in mente Dei refulgens: cuius

consortium hominibustributum inter causas est, cur homo sit imago Dei”*.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuyeOHOMYy IulaHy B 7—9 Kilaccax wu3y4daeTcss Y4eOHbIH Kypc
«l'eomeTpus», KOTOPBIM BKJIKOYAET CJIECAYIONIME OCHOBHBIE pa3Jeiibl COCPKAHUA:
«I"eomerpudeckue GUTYpPBI U UX CBOUCTBaY,

«M3MepeHne TeOMETPUUIECKUX BEIMYHUH», a TAKXe «JleKkapTOBBI KOOpIAWUHATHI
Ha TIUIOCKOCTM», «Bektops», «/IBmkenuss minockoctw» u «lIpeobpazoBanus
IO I00HUSI.

Y4eOHbI TUTaH TpeaIyCMaTpUBAET H3yUYEHHE T'€OMETPHUHM Ha 0a30BOM YpPOBHE,
UCXOJsl U3 HEe MeHee 68 y4yeOHBIX 4acoB B yUEOHOM IOy, BCEro 3a TpH roja
obyuenuss — He meHee 204 gacoB.

COJAEP/KAHUE YYEBHOTI'O KYPCA (IIO T'OAAM OBYYEHUS)
7 KIIACC

Hauanenable moHsATHA reoMeTpun. Touka, npsmasi, OTpE30K, JIyd. YToJ. Bunsel
yrioB. BepTtukanbHble W CMEXHBbIC Yyribl. buccekrpuca yrna. Jlomanas,
MHOT'OYTOJIbHUK. [lapamienbHOCTh U NEPIICHAUKYISIPHOCTD MPSIMbIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOWMCTBA OoceBOil cumMmeTpuu. [Ipumepst
CUMMETPUHU B OKPYKAIOIIEM MUpE.

OCHOBHBIE MOCTPOEHUSI C IMOMOILBIO IIUPKYJIsI U JIMHEHWKH. TpeyrojbHUK.

BricoTra, Mmeagmana, OuccekTpuca, X CBOMCTBA.

PaBHOOenpeHHbIN u PaBHOCTOPOHHUN TPEYIOJIbHUKMU. HepasenctBo
TpEeyrojJbHHKA.

CpoiicTBAa W TOPHU3HAKH PaABHOOCAPEHHOTO TpeyrojJbHUKa. [Ipu3Haku
paBeHCTBA TPEYTOJIbHUKOB.

CpoiicTBa HW TIPU3HAKU MapajuiedbHbBIX mOpsMbIX. CymMma  yrjioB
TpeyTroJibHUKA. BHEIIHUE yTJIbl TPEYTrOJIbHUKA.

IIpsimOoyrosbHBIA TpEYyroJbHUK. CBOMCTBO MeEIWAHbI HPSIMOYTOJBHOIO
TpEYroJIbHUKA, MpOBEAEHHOM K  runorenys3e. Illpu3Haku  paBeHcTBa
OPSIMOYTOJBHBIX TPEYTOJIbHUKOB. [IpSIMOYTONBHBIN TpeyroapbHUK ¢ yriom B 30°.

HepaBeHncTBa B reOoMEeTpHUU: HEPABEHCTBO TPEYIrOJIbHHKA, HEPABEHCTBO O
JJTMHE JTOMAHOM, TeopemMa O OOJIbIIEM yTriie U OOJBIICH CTOPOHE TPEYTrOJIbHUKA.
IlepnieHAUKYJISAp U HAKJIOHHAs.

I'eomeTpuueckoe MecTo TO4YeK. buccektpuca yrjia W CEpeIUHHBINA
NEPIIEHANKYJIISAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOUEK.

OKpy>XHOCTb W KpyI, XOpJla Hu JuaMeTp, HUX CcBoiicTBa. B3aummHoe
pacnoyio’)KeHUE OKpPY>KHOCTH U npsimoui. KacarenpbHas W cexkymas K
OKpY>XHOCTH. OKpY’>KHOCTb, BIIMCaHHas B yrojl. BonucanHass U omnucaHHas
OKPY>XHOCTH TPEYIOJIbHUKA.

8 KNlIACC

YereipéxyroapHuku. IlapamenorpaMmm, €ero npu3Haku U cBouMcTBa. HacTHbIE
cllyyau mapajjeaorpaMmmoB (IIpsIMOYTOJIBHUK, poMO, KBajapaT), UX IPU3HAKU U
cBolicTBa. Tpanmenusi, paBHOOOKas Tpareuus, €€ CcBOWCTBAa M NPU3HAKHU.
IIpsimoyronpHasi Tpaneuus.



Meton yaBoenussi meauanbl. LlenTpanbHass cummetrpusi. Teopema dPaneca u
TeopeMa O MPOMOPIHMOHAIILHBIX OTPE3Kax.
Cpennue TUHUM TPEYyTroJibHUKA U Tparnenuu. LleHTp macc TpeyrojarHHUKA.
ITomobue TpeyrodbHUKOB, KO3 duimenT nomxodus. I[lpu3Hakm 10MO00US
TpeyrojdsbHUKOB. [IpuMeHeHnne nogoOus Npu pEIICHUU TPAKTUYECKUX 3aJ1a4.

CpoiicTBa 1muioniazaed reoMerpudeckux ¢uryp. Dopmynasl Ui TUIOMIAAN
TpEeyrolbHHUKA, TIapajuieorpamMma, pomoda wu Tpanenuu. OTHOMNICHHUE
mIoniaieii moJoOHBIX PUTYDP.

Brruucinenue miomiazieil TpeyrojibHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TUYATOU
Oymare.

Teopema Iludaropa. Ilpumenenme Teopemnl Iludaropa mnpu penieHuHU
OpaKTHYECKHUX 3aJ1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOIrO yrjla MNpsSIMOYTOJILHOTO TpPEyrojbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpuroHomerpuueckue (QyHKINHU
yrioB B 30°, 45° u 60°.

BnucanHbple W HEHTpaJjIbHBIC YIJIbI, YIrOJl MEXAYy KacaTeJIbHOW H XOPJIOi.
Yrael MeXay XopJlaMH ¢ CEeKYHIMMH. BriMcaHHBIE ¢ OINMHCAHHBIC
YeThIPEXYTOJBHUKNU. B3aumMHOE pacnosiokeHue JBYyX OKpykHocTei. Kacanue
OKpy>kHOcTel. O0IIne KacaTelIbHbIC K JIBYMOKPY>KHOCTSIM.

9 KlIACC

Cunyc, KOCUHYC, TaHTreHC yriioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJ1ecTBO. POpMYJIBI NPUBEICHUS.

Pemenne tpeyroipHUKOB. TeopeMa KOCUMHYCOB M TE€OpeMa CUHYCOB. Pemienue
OPaKTHUYECKUX 3aJa4d C MCHOJb30BAHHEM TEOPEMBI KOCHUHYCOB W TEOPEMBI
CHHYCOB.

ITpeoOpazoBanue nmomoous. [loqodre COOTBETCTBEHHBIX JIEMCHTOB.

Teopema 0 IpOU3BEAEHNN OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEAEHNN OTPE3KOB
CEKyIlINX, TEOpEMa O KBaJpaTe KacaTeJIIbHOM.

BekTop, smamHa  (MOAyJib)  BEKTOpa, COHAaIllpaBJIE€HHBIE  BEKTOPBHI,
OPOTUBOIIOJIOKXHO  HAIpPAaBJICHHBIE  BEKTOPbI, KOJJIMHEAPHOCTb  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, ONEpallud HaJ BeKkTopamu. Pa3joskeHue BeKTOopa IO
JIBYM HEKOJUIMHeapHbIM BekTopaM. Koopaunarel BekTopa. CkaiasipHOe
NPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE ISl HAXOXKAEHUS JINH U YIJIOB.

JlekapToBbl KOOpAWHATHI HA MJIOCKOCTHU. Y paBHEHHUS NPSIMON U OKPY>KHOCTH
B KOOpAMHAaTax, II€PECEYEHUE OKPY>KHOCTEU U MNPsIMBIX. MeTos KOOpAuHAT U
€ro IIpHUMEHEHHE.

IIpaBuiabHBIE MHOTOYTOJIBHUKHU. JlJIMHA OKpY’>KHOCTU. I'pagycHassu paguaHHas
Mepa yriia, BBIYUCIEHUE JUIMH OyT OKpy>XHocteu. [lnmomanes kpyra, cexkropa,
CErMeHTa.

JIBU>KEHUsI TJIOCKOCTH W BHYTPEHHUE CHMMETPHUH (pUryp (dJIeMEeHTapHbIE
npeacrasienus). [lapamnensubiii nepenoc. [ToBopoT.

IUIAHUPYEMBIE ~ MIPEJIMETHBIE ~ PE3VJIbTATBI ~ OCBOEHUSI IMPUMEPHOM
PABOYEU ITPOI'PAMMBI KYPCA (I1IO0 'OJAM OBYYEHMUS)

OcBoenne yuebHOro Kypca «l'eomerpusp» Ha YypPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHUsI OOJDKHO oOecnedyrBaTh JOCTHIKCHHUE CICAYIOUIMX IPEIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTaTOB:

7 Knacc



— Pacno3HaBaTh WM3y4deHHBIE TIeOMeTpUYEcKUe (UTYpPBI, OIPEACISITh HX
B3aMMHOE pAacIlOJIOKECHHUE, HM300pakaTb TeOMeTpUYecKrue (UTypbl; BBITIOIHATH
4EPTEXkKU I10 YCIJIOBUIO 3a4a4d. MI3MepsATh JIMHEWHBIE U YyIJIOBBIE BeIMUMHbI. PemaTth
3aJ1auv Ha BbIUYMCIIEHUE JJIMH OTPE3KOB U BEJIMYHUH YTJIOB.

— Jlenmate rpyOyrO0 OIIEHKY JIMHEHHBIX M YIJIOBBIX BEIWYHUH MPEIMETOB B
peajbHOM >KHU3HHM, Pa3MEpPOB MNPUPOJAHBIX OO0OBEKTOB. Paznmnuare pasMepbl ATHUX
OOBEKTOB IO MOPSJAKY BEJIMUYUHBIL.

— CtpouTh 4epTeXHU K TEOMETPUUYECKHUM 3aJadaM.

— Tlonb30BaTbCcsi TIpU3HAKaAMHU PaBEHCTBA TPEYTrOJIbHUKOB, WCIIOJIB30BaTh
MpU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MMPU PEIICHUH 3a/1a4.

— IIpoBoauTH JOrMUECcKHE pacCy JACHUS C UCHOJB30BAHUEM I'€OMETPHUYECKUX
TEOpEM.

— Ilomp30BaTbcsi NpPU3HAKAMH PABEHCTBA MPSIMOYIOJBHBIX TpPEYTrOJIbHUKOB,
CBOMCTBOM  MEJUaHBbI, OPOBEAEHHON K  THUIIOTEHY3€  MIPAMOYIOJIBHOIO
TPEYTOJIBHUKA, B PEIIEHUN F'€OMETPUUECKUX 3a/1a4.

— OrmpenensTe napauieIbHOCTh MPSIMBIX C IIOMOLIBIO YIJIOB, KOTOpPBIE
oOpa3yer ¢ HUMHU ceKkylas. Onpenensars NapaaieJbHOCTh HPSIMBIX C IOMOIIBIO
paBEHCTBA PACCTOSAHUU OT TOUEK OJHOMU IIPSIMOM 10 TOUEK APYTrOM MPSIMOMH.

— Pemarbs 3amauu HaA KJIeT4aTOM 6yMare.

— IlpoBOoaAuTH BBIYMCIIEHUS W HAXOJUTh YUCIOBBIE M OyKBEHHBbIE 3HAUCHUS

YIJIOB B TE€OMETPUYECKHX 3aJadyax C HCIIOJb30BAaHUEM CYMMBI YTIJIOB
TPEYTOJILHUKOB M MHOTOYTI'OJIbBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IIpHU
EPEeCeYeHNN ABYX MNapajuIeJIbHBbIX MPSAMBIX CceKylleu. Pemrate mnpakThueckue
3a/la4yd HA HAXO0XKJICHUE YTJIOB.

— Brnaners noHATHEM TI€OMETPUUECKOIO MecTa TOYEK. YMEThb ONpeneisTh
OUCCEeKTPUCY yTIJjla U CEPEeAUHHBIN NEPHESHAUKYISIP K OTPE3KY KaK T€eOMEeTPpUUECKUE
MecTa TOYEK.

—  @opmyHpoBaTh OIIPEJCICHUS OKPYKHOCTH W Kpyra, XOpAbl U JuaMeTpa
OKPY>XHOCTH, MOJIb30BAaThCSI UX CBOMCTBAMHU. ¥ METh NPUMEHSITh 3TH CBOWCTBA MPHU
peueHnu 3aaay.

— Buagerp NOHsITHEM OIMCAaHHOW OKOJIO TPEYrOJIbHHUKA OKPY>XHOCTH, YMETh

HaxonauTh €€ meHTp. [lonmp3oBaThes ¢akTamMu O TOM, 4TO OHCCEKTPHUCHI YTJIOB
TpEYrojibHUKa TI€PECEKAl0OTCI B OJHOM TOYKE, WU O TOM, 4YTO CEpPEIMHHBIC
NEePHEHANKYJISIPbl K CTOPOHAM TPEYTOJbHUKA NEPECEKAIOTCS B OJJTHOU TOUKE.

— Bnanetrs noHsiTUEM KacaTeJIBHON K OKPY>KHOCTH, MOJIb30BAaThCs TEOPEMOU O
MNEPNEHIUKYJISIPHOCTH KacaTebHOU U pajnyca, IIPOBEIEHHOIO K TOYKE KacaHUs.

— Ilonp30BaTbcsl NPOCTENIIMMHU T€OMETPUYECKMMU HEPAaBEHCTBAMHU, IIOHUMATh
UX IIPAKTUYECKUUN CMBICII.

— IIpoBOAUTH OCHOBHBIE T€OMETPUUYECKHUE TIOCTPOECHUS C IMIOMOIIBIO LIUPKYJISL U
JINHEUKHU.

8 kiacc

— Pacno3znasathn OCHOBHBIC BHIBI qupréxyroanHKOB, nux SJICEMCHTHI,
IMMOJIL30BaThCs UX CBOMCTBAMH IIpUu pCIICHUU T'COMECTPHUYICCKHUX 3aJa4.

— IIpuMeHsATHh CBOICTBAa TOYKHM IEPECEUEHHSI MEAMAH TPEYroJbHUKA (LIEHTpa
Macc) B pELICHUHU 3a7ad.



— Buaners moHsATHEM CpeIHEU JIMHUU TPEYTOJIBHUKA U Tpaleluu, IIPUMEHITH
UX CBOWMCTBA NpPH pPEUICHUM reoMeTpudeckux 3anad. Ilonp3oBarecs Teopemon
dasieca U TEOPEMON O NMPONOPLIHUOHAIBHBIX OTPE3KaxX, MPUMEHSTh UX JJIs1 peIICHUS
MPAaKTUYECKUX 3a/7a4.

— IIpumenaTs IIPU3HAKU o100ust TPEYTOJIbHUKOB B pelieHnmn
rEOMETPUUYECKHUX 3a/1a4.

— Tlomwp3oBathess Teopemoit Iludaropa nmns peiieHUs: T€OMETPUUYECKUX U
npakTudeckux 3anad. CTpoUTh MaTEMaTHYECKYIO MOJECIb B HNPAKTHYECKUX
3a7a4ax, CaMOCTOSITEIIBHO JIeJIaTh YEPTEXK U HAXOAUTHh COOTBETCTBYIOIIHUE JUIUHBI.

— B.TIaI[eTI) IIOHATHUAMU CHHYCA, KOCHHYCa UMW TaHI'CHCAa OCTpOoro yrja
IpsAMOYTOJIBHOTI'O TPCYTOJIbHHKA. ITons30BaThCsI 3TUMH IMOHSATHSIMHU JJIsT pCIICHU S
IIPpaKTUYCCKHUX 3aJa4.

—  BpmaucaaTes (pa3IudHbBIMA CIIOCO0aMH) TLIOMIAIh TPEYTOJIILHUKA U TUIOIA N
MHOTOYTOJIbHBIX  uryp (moap3ysich, TJ€ HEOOXOAMMO, KaJIbKYJISITOPOM).
I[TpuMeHsITh NOJIyYeHHBIC YMEHUS B MPAKTUYSCKUX 3a7adax.

— Brazerp NOHATHUSIMHM BHOHCAaHHOTO W LEHTPAJIbHOIO YIJIA, MCIIOJIb30BaTh
TEOPEMBI O BIHCAHHBIX yIJIaX, yIriax MEXAy XopAaMu (CEKyLIUMH) U yIiie MEXIy
KacaTeJIbHOU M XOPZOU NPU PEIIEHUN F'€OMETPUUECKUX 3a/1a4.

— Buiagers moHATHEM ONMCAHHOIO YETBIPEXYTOJIBHUKA, IPUMEHATH CBOMCTBA
OIMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PEIICHUM 3a/1a4.

—  IIpumeHsTH MOJTyYCHHBIE 3HAHUSI Ha MPAKTUKE — CTPOUTHh MaTeMaTHYECKUE
MOJICIIN JJIsl 3aJiad peajlbHOM KU3HU U IPOBOJIUTH COOTBETCTBYIOIIUE BHIYHUCIICHUSI
C NOPUMEHEHHEM IMOJO00UsS YW TPUTOHOMETPHUH (IIOJB3YSICh, IJI€ HEOOXOAUMO,
KaJIbKYJIITOPOM).
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— 3HaTh TPUIOHOMETPHUYECKHE (PYHKIMU OCTPBIX YIJIOB, HAaXOAUTh C HX
IMOMOIIBIO PA3JIUYHBIE 3JE€MEHThl IPSIMOYTOJILHOTO TPEYroJIbHUKA («pelleHue
MPSMOYTOJBHBIX TPEYTOJILHUKOBY). HaxomuTe (¢ MOMOIIBIO KaJIbKYJISITOPA) AJIUHBI
U yIJIbI JUI1 HETAOJIMYHbBIX 3HAaYCHUH.

— Tlomws3oBaThCs (i)OpMy.]'IaMI/I IIpUBCACHHUA U OCHOBHBIM TPUTOHOMCTPHUYCCKUM
TOXACCTBOM AJIsI HaXOXIACHUA COOTHOIIICHUI MEXKAY TPUTOHOMETPHUYUYCCKHUMU
BCIIMYHUHAMMU.

— Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIsl HAXOXKAECHUS Pa3JIUYHBIX
DJIEMEHTOB TPEYTOJIbHUKA («PEILIEHUE TPEYIrOJIbHUKOBY»), IPUMEHSITh WX IIpPU
pelIeHn TeOMETPUYECKUX 3a1a4.

— Bmanerep ToHATHSIMH ~— TIpeoOpa3oBaHUS  MOAOOWs, COOTBETCTBEHHBIX
AJIIEMEHTOB TOJ00HBIX puryp. [losgp30BaThecsi cBOMCTBAMU MOIO0MS IIPOU3BOIBHBIX
¢uryp, ymeTb BBIYHUCIATH JUIMHBI W HAXOAUTH YIJIBI Y MOJOOHBIX (QHUrYp.
I[IpumeHsaTs cBoOMCTBAa MOAOOHST B MNPAKTHYECKUX 3a7adax. YMETh IIPHBOJIUTH
IpUMEPbI MOJOOHBIX (PUTYP B OKPY>KAOIIEM MHPE.

— Ilomp30BaThcss TEOpeMaMH O MPOHU3BEACHHU  OTPE3KOB  XOpJ, O
MPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

— ITloms30BarbCs BCKTOpaMH, TIOHUMAThb HUX FCOMeTpI/I"IeCKI/Iﬁ n (1)PI3H‘*I€CKPII>1
CMBICJI, TPUMCHATHL HNX B PCHICHHUHU TCOMCTPHUYCCKUX U (I)I/I3I/I‘-IGCKI/IX 3aaa4.
HpI/IMeHHTB CKaJIsIPHOC MPOU3BCACHMUEC BEKTOPOB A HAXOXKACHUA AJIWUH U YTIJIOB.

— Tlomws3oBaThCs MCTOAOM KOOpAMHAT HaA IUIOCKOCTH, INPHUMCHITH C€rOo B



PECHICHHUHN IT'COMCTPHUUYCCKUX U IMMPAKTUYICCKUX 3a1a4.

— BJ'IaI[CTI) IIOHATHUAMU IPAaBUJIBHOI'O MHOTOYT'OJIbHHKA, OJIWUHBI OKPYXXHOCTH,
JUTUHBI OYTH OKPY>KHOCTH W PaJIMAaHHOW MEphI yIja, yMETh BBIYHUCISATH ILIONIATH
Kpyra m €ro gacTcH. HpI/IMeH}ITB TTOJTYYCHHBIC YMCHMUS B IMPAKTUYCCKHUX 3aJavdax.

— Haxomute ocu (WM LEHTPBI) CUMMETPUHU (UTYpP, NIPUMEHSTH IBHXKCHUS
IIJIOCKOCTH B HpOCTCﬁMHX cirydasx.

—_— HpI/IMeHHTB IIOJTYUYCHHBIC 3HAHHWA HA IMPAKTHUKEC — CTPOUTH MATCMAaTHUYCCKHUC
MOJICIIH JIJIs 3aJ1a4 peajibHOM KU3HU U TPOBOJIUTH COOTBETCTBYIOIINE BHIYUCIICHHUS
C IPUMEHEHHUEM IMOJ00USI U TPUTOHOMETPUUECKUX (PYHKIUM (TTOIb3YSCh, I]1e
HEOOXOIMMO, KAJTBKYJIITOPOM).



TEMATUYECKOE IINIAHUPOBAHUE YYEBHOI'O KYPCA(ITO 'OAAM OBYYEHUA)
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IIporus Oonpmeit
CTOPOHBI TPEYrOJIbHHUKA

HazBanue JAeKTPOHHbIE
pa3nena (TemMbl) (uudposbie)
Kypea (umcio OcHoBHOe cojep:KaHue OcHOBHBIE BH/IbI IeATEILHOCTH 00yYar0IHXCsl o6pazoBaTenLHLIe
4acoB pecypebt
Ipocreiimmue IIpocreiimue PopMyIMpPOBATHL OCHOBHBIE IIOHSTHUS M OINPEAEIICHUS . Poccuiickas
reoMeTpu4ecKne re€OMETPUYECKHUE Pacno3naBaTh H3ydeHHBIC TeOMETPUIECKHE (PUTYPHI, ONpeaAeasiTh UX B3aUMHOE 3JIEKTPOHHAsN
(uryper u nx OOBEKTHI: TOYKHU, pacnojioxeHue, HIKO0JI1a
CBOMCTBA. I/I3Mepel-me I[IpsAMBIE, JIyYUd U YTJBI, BBINNOJIHATH LIepTé)KVHO YCJIIOBUIO 3a1a4U.
reoMeTPHYECKHX MHOTOYTOIBHHUK, IIpoBoauTh HPOCTEHIINE TOCTPOCHHUSI C TIOMOILBIO
B — TOMAaHasL. LUPKYJISI U JIMHEUKU.
CMeKHBIE 1 HM3mepsTh NUHEHHBIC U YIIIOBBIC BEJIMYUHBI FEOMETPUUCCKUX U NPAKTUYECKUX
(14 4) BCPTUKAJIBHbBIC YIJIBI. OOBEKTOB.
Pa6ora ¢ npocTedmumu OnpenesiTh «HA IJa3» pa3Mephbl pPealbHBIX 0OBEKTOB, MPOBOJIUTH IPpyOyIO
yeprexxamu. Mismepenue OLICHKY UX Pa3MepoB.
JIMHEWHBIX W YTJIOBBIX Pemarp 3a1a4y Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYUH, BBIYUCIICHUEC BCJIMYHUH YTJIOB.
OTPE3KOB U YTJIOB. PemaTh 3aaun Ha B3aNMHOE PACIIOJIOKEHHE T€OMETPUIECKUX (QUTYP.
IlepumeTp u mIomans IIpoBoauTh KiIacCH(HUKAINIO YTIIOB, BBIYUCIASITH JUHEHHBIC U yTJIIOBBIC BEIUUHNHEI,
¢uryp, co-tTaBIeHHBIX U3 NMPOBOANTEL HEOOXOAUMBIC JOKa3aTeJIbHBIC PACCYKICHHUSI.
pPsIMOYT'OJIBHUKOB .
3HAKOMUTBLCH ¢ HCTOPHEH pa3BUTUS T€OMETPUU
Tpeyronsunkn(22 1) I[lonssiTue o0  paBHBIX Pacno3HaBaTh Iapbl paBHBIX TPEYrOJBHHUKOB Ha TIOTOBBIX depTexax (c Poccuiickan
TpEyTOIbHHUKAX u yKa3zaHHUEeM IPHU3HAKOB). 3JIeKTPOHHAS
IIEPBUYHbBIC BeIBoaNTH ciiecTBUsI (PaBEHCTB COOTBETCTBYIOIIMX DJJIEMEHTOB) M3 pPaBEHCTB HIKO0JIa
peacTaBICHUS o TPEYTrOJIbHUKOB.
paBHBIX DopMyIMPOBATHL OIIPEIECIICHUA: OCTPOYTOJIBHOI0, TYIIOYT'OJIBHOTO, IPAMOYI'OJIBHOTO,
(KOHT'PY3HTHBIX) paBHOOENPEHHOTO, PAaBHOCTOPOHHETO TPEYTOJIBHUKOB; OHCCEKTPHUCHI, BBICOTHI,
¢urypax. Tpunpusnaka MeJUaHbl TPEYTOJbHUKA; CEPEAUHHOIO IIEpIEHAUKYJIsIpa OTpe3Ka; IepuMeTrpa
paBeHCTBa TpEyTroJIbHUKA.
TPEYTrOJIbHUKOB. @DopMyTHPOBATH CBOICTBA M IPU3HAKN PAaBHOOEIPEHHOI'O TPEYTOJILHUKA.
Ilpu3znaku paBeHCTBa Crpoutb 4epTexu, pemarb 3aJa4d € I[IOMOLIBI0 HAaXOXIEHUS  PaBHbBIX
OpPsIMOYTOJIBHBIX TPEYTrOJIbHUKOB.
TPEYTrOJIbHUKOB. IIpuMeHsITL NPU3HAKU PABEHCTBA IPAMOYIOJIbHBIXTPEYTOJIbHUKOB B 3ajladax.
CBOMCTBO MeIUaHbI Hcnonan3oBaTs nHGPOBEIC PECypPCHI AJISI HCCJIEIOBAHUSI CBOWCTB M3ydaeMbIX (QUTyYp.
TIpAMOYTOILHOTO 3HAKOMUTBLCH ¢ MCTOPHEH pa3sBUTUSA F€OMETPUU
TPEyroJbHUKA.
PaBHoOenpennbre u
PaBHOCTOPOHHUE
TPEYTrOJIbHUKU.
IlpusHaku u cBoiicTBa
paBHOOEIPEHHOTO
TpEyroJbHUKA.




JICKUT OOJBIIHN yTOJI.
IIpocreiimme
HEpaBEHCTBA B
reomerpuu. HepaBeHcTBO
TpEyroJbHUKA.
HepaBencTBO s10MaHOM.
IIpsimoyrosbHbIN
TPEyroabHUK CYTJIOM B
30°.

IlepBbie nOHSATHS O

JIOKa3aTeIbCTBAX B

reOMETPUM

IMapauiesabHbie IMapasnnenbHbIE DopMyIMPOBATH MOHSITHE [1aPaJUICIBHBIX PSIMBIX, HAXOAUTH MIPAKTHUECKUE Poccuiickas
npsMbie, CcymMmMa psiMble, UX CBOMCTBa, PHUMEPBIL. 3JIEKTPOHHAS
YIJIOB TPEYTroIbHUKA TIsTerit nocTyJar U3syuars CcBOWCTBAa YIJIOB, OOpa3OBaHHBIX I[PU I[IEPECEYCHUU IMAPAILIEIBHBIX Koxa
(14 =) Epxinna. Haxkpecr npsmbeix cexkyuieil. IlpoBoauTh A0Ka3aTe/IbCTBA MAPALICIBHOCTU ABYX IPSIMBIX C

Jexarue, ITOMOIIBIO YIJIOB, 00pPa30BaHHBIX MPU IIEPECCUCHUH ITHX IPSIMBIX TPETHEH MPSIMOIi.

COOTBETCTBCHHBIC U BbBIYHMCIATE CyMMY yIJIOB TPEYrOJIbHUKA U MHOI'OYTOJIBHUKA.

ONHOCTOPOHHMC  YTJIBL HaxoauTh 4ncioOBbIe M OyKBEHHBIC 3HAUECHHUS YIJIOB B T€OMETPUYCCKUX 3ajadax C

(obpaszoBanHbIC npu HMCNOJIb30BAaHUEM TEOPEM O CyMME YIJIOB TPEYTIOJIbHUKA U MHOIOYTI' OJIbHUKA.

nepeceyeHun 3HAKOMUTBCS ¢ HCTOPHeil pa3BUTUS F€OMETPUU

napajuleJIbHbIX

OpPsIMBIX CEKYyIIEeH).

IIpuznak

napajuieJIbHOCTH

pPsAMBIX gepes

paBEHCTBO pPaCCTOSIHUM

or TOYEK OJIHOM

nopssMou 10  BTOpoOH

OpPSIMOM.

Cymma YTJI0B

TpEyroJbHUKA u

MHOT'OYI'OJIbHUKA.

Braeninue YIJbI

TPEyTOJIbHUKA
OxkpyxHOCTH OKpy>XKHOCTb, XOpAbl U DopMyIMPOBATh ONpPeAeeHHs: OKPYXXHOCTH, XOpIbl, IMaMeTpa M KacaTeJIbHOH K Poccuiickas
M KpyT. JIUaMETphI, ux okpykHocTU. M3y4yaTh MX CBOWCTBA, NPU3HAKU, CTPOMTH yeprexxku. MccienoBarb, B JIEKTPOHHasA
TI'eomeTpuyeckue cBorictBa. KacarenbHas TOM YHUCJIE MCHO0Jb3Yys HU(POBbIEe pecypchl. OKPY>KHOCTb, BIIMCAHHYIO B yIrOJI; LICHTD K012
MOCTPOCHUS K OKPY>KHOCTH. OKPY>KHOCTHU, BIIUICAHHOU B yroJI; pABEHCTBO OTPE3KOB KacaTEJIbHbIX.
(14 ) OKpy>XKHOCTb, HUcnoas3oBath MeToa ['MT s Toka3aTelbCTBATEOPEM O TIEPECCYCHUH OMCCEKTPHUC

BOHUCAaHHAasT B  YroOJ.
ITonsTue o) I'MT,
NPUMEHECHHUE B 3a/1ayax.
Buccekrpuca u
CepeIMHHbIN

OEPOCHAUKYJSIP  Kak

YTJIOB TPEYTOJIbHUKA U CEPEAMHHBIX MEPIICHAUKYJISIPOB K CTOPOHAM TPEyTroOJbHHUKA
¢ nomouibio 'MT. OBiageBaTh NOHSTHSIMHU BIIMCAHHON M ONMMCAaHHOHOKPY>KHOCTEN
TPEYroJIbHUKA, HAXOAUTH LIEHTPBIITUX OKPYKHOCTEH.

PemiaTh OCHOBHBIC 3aa4M HA MOCTPOEHHUE: yIjia, PAaBHOI'O JaHHOMY; CEPESIUHHOTO
NEepIECHANKYJIIsIpa JTaHHOTO OTPE3Ka; MPSIMOU, IMIPOXOASIICH Yepe3TaHHYIO TOUKY U
MEePIEeHIUKYISIPHON IOaHHOU IpsIMOIA; OHCCEKTPUCHI IaHHOI'O yria;




reoMeTpudecKue
MecTa TOYeK.
OKpYy>KHOCTb,
omnUcaHHast OKOJIO
TPEyTOJIbHUKA.
Brnucannas B
TPEYTOJIBHUK
OKPY>KHOCTb.
Ilpocreiimue 3amgauu Ha
OCTPOCHUE

TPECYTOJBbHHUKOBIIO pa3JIMYHbIM DJICMCHTAM.
3HAKOMHUTBLCHA C HcTOpl/leﬁ pa3BUTUSA T€OMETPUHN

IloBTOpEHME,
000011IeHIe 3HAHUIT

(4 9)

IToBTOpenue u
000011IeHHE OCHOBHBIX
MOHSTHN W METOJA0B
Kypca 7 kjacca

Pemiars 3agaym Ha IOBTOPEHUE, WUIIOCTPUPYIOIIHUE CBSI3U MEXIAY Pa3IMUYHbIMU
qacTsIMU Kypca

Poccuiickasi
3JIeKTPOHHAsS
IIKO0JIa
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Haspanme pasnena
(TeMBbI)
Kypca (4HCJI0 4acoB)

OcHOBHOE coeprkaHue

OcHOBHBIE BHU/ABI ACATCJIbHOCTH oﬁy'{aloumxcn

JJIeKTPOHHbIE
(uudposbie)
odpa3oBaTebHbIE
pecypcbl

IIPOITOPILIMOHAIIBHOTO OTpE3Ka.

CBoiicTBa eHTpa macc B
TpeyrojabHHUKE.

ITomoOuble TpeyrompHuUKH. Tpu
NpHU3HaKa noxoous
TPEyTroJIbHUKOB. ITpakTrueckoe
IIpUMEHEHHE

HaxoauTh 1onoOHBIE TPEYrOJBHUKH Ha TOTOBBIX YepTeKax C yKa3zaHUEM
COOTBETCTBYIOIIUX MPU3HAKOB MOI00MS.

PemaTs 3axa4n Ha 1TOAOOHBIE TPEYTOJBHUKH C ITOMOIIBIO CAMOCTOSITEIIFHOT'O
IIOCTPOCHUSI YePTEIXKEH U HAXOXKACHUSI ITOJTOOHBIX TPEYTOJIBHUKOB.
IIpoBOAMTH 10KA3ATEJBCTBA C UCIIOIB30BAHUEMIIPU3HAKOB TO100MS.
Jloka3pIBaTh TPU PU3HAKA ITOJO0OUS TPEYTOJILHUKOB.

IIpuMeHsATH IIOJyYEHHBIC 3HAaHUs [PU PELICHUM TI'EOMETPUYECKUX U
MPaKTUYECKHUX 3aad.

3HAKOMUTBCS ¢ MCTOPHeEll pa3sBUTUS F€OMETPUU

YeTbIpéXyroibHUKH ITapannenorpamMm, €ro NpusHaKu HN300paxkaTh U HAXOAUTH HA YEpPTEXKaAX YETHIPEXYTOJIBHUKH Pa3HbIX BUJOB U Poccniickan
(12 ) u cBolictBa. YacTHble cilydau HUX DJICMEHTBHI. 3JICKTPOHHAA
napauieJIOrpaMMOB ®DopMyJHPOBATh ONpeAeeHus: TapaierorpaMma, MpsIMOYTOJIbHUKa, poMoa, IIKO0JIa
(IpsIMOYTOJIBHUK, pomo, KBajZlpaTa, TpalelHuy, PaBHOOOKOW Tpamernuu, IpsIMOYTOJBHOI Tpallelnu.
KBaapar), WX HOpHU3HAKH H Jloka3pIBaTh W HCHOJb30BATH INPH pelIeHHH 3aJa4 IIPU3HAKU U CBOMcCTBa:
cBoiicTBa. Tpanenus. PaBHOOOKas rapajuiesiorpaMma, — IpsMOYTOJIbHHMKA, pom0Oa, KBajpara, TpaleluH,
U TIPSIMOYTOJIbHASI TParnelnH. paBHOOOKOH Tpamnenuu, MPsIMOYTOJIBHOM TparenuH.
VY asoenue MeEIMAaHBI. IIpuMeHATH MeTO/ yABOCHUS MEHUAHbI TPCYrOJIbHUKA.
IlenTpanbHass CHMMETPHS Hcnoab3oBaTh 1U(POBBIE PECypChl ISl UCCISIOBAHUS CBOMCTB M3y4YaeMbIX
¢uryp.
3HAKOMUTLCSI C HCTOPHUeEil Pa3BUTHS T€OMETPUU
Teopema ®aJjieca u Teopema aneca u Teopema O IIpoBOAUTH MOCTPOEHUSI C IMOMOIIBLIO IIUPKYJISI U JIMHEHKHU C MCIOJIb30BAaHUEC Poccuiickas
Teopema o MPOIOPLHOHAIILHBIX OTPE3KaxX. TeopeMmbl Dajneca U TECOPEMbI O MNPONOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH 3JIeKTPOHHAsI
NPONOPLUHOHAIBLHBIX CpenHsisi JIMHUSI TpEyroJIbHUKA. 4eTBEPTHIN NPONOPLUUOHAIIBHBIA OTPE30K. HIKO0J1A
0Tpe3Kax, noJo0HbIe Tpaneuwsi, e€ cpeaHsiss TUHUS. IIpoBoauTe  OOKa3aTENBLCTBO  TOrO, YTO  MEIMAaHbl  TPEYTrOJbHHUKA
TPeyroJibHUKHU [IponopuuonansHbIe OTPE3KH, NEPECEKAIOTCs B OJHOM TOYKE, U HAXOJAUTh CBA3b C LICHTPOM MAacc, HAXOAMTh
(15 ) IIOCTPOCHHUE 4eTBEPTOrO OTHOILICHHUE, B KOTOPOM MEIUaHbI JCJISATCS TOYKOU UX IEPECCUCHUS.




nowans. ITomsitme 00  ob6mell  Teopuu OBinaaeBaTh TNEPBUYHBIMHU MNpeJCTaBJIeHHUAMH 00 oOIIeld Teopuu IUIoIAan Poccuiickan
Haxoxnenne IUTOIIA TH. (Mepsl), opMyJINPOBATH CBOMCTBA IUIOMIAAH, BEISICHITh UX HATJISITHBIM CMBICI. JIEKTPOHHAS
nJIomaiei DopmyIibI st IO BoiBoauTh GHOpMyIIbI IUIOMIATN HTApAIIICIOrPaMMa, TPEYTOJIbHHUKA, TPAIICLIUN IIKO0JIa
TPeyroJbHHUKOB TPEYTroJIbHHKA, 13 GOpMyIIbI IUIOLIAJH PSIMOYTOJIBHUKA (KBagpaTa).
W MHOTOYT0JIbHBIX napayienorpamMma.  OTHOIICHUE BeiBoauTh  (HOPMYJIBI  IUIOIIAJN  BBIMYKIOTO YETHIPEXYTOJbHUKA dYepes
Guryp. ILomaau IUIOLIANCH  TPCYTOJIBHUKOB € JuaroHajdv W yroj Mexay Humu. HaxoaumrThs mwiomanu  ¢uryp,
nozo6mbIx Guryp (14 OOLIMM OCHOBAHMEM HIIM OOWICH | p30GpakéHHBIX HA KIeTYaTol Gymare, HCIIOJIB30BATH Pa3OHeHHe Ha YacTH
) BBICOTOA. W JIOCTpOCHHE.

BrIunciieHre IDIOMAne CIIOKHBIX Pa36upaTte mnpuMepbl HCIOJB30BAaHUS BCIIOMOTIaTEJILHON IUIOIIAMU  JUIsT

¢uryp uyepes3 pazObucHHC HA YaCTH pelIeHMs FreOMETPUYCCKUX 3a/1a4.

U JIOCTPOCHHE. HaXOJ]PlTb Jioaraau HOZ[OGHLIX (I)I/Il“yp. BbIuucjaaTh Iom@aau pas3jinvHbIX

ITnomranu ¢uryp Ha KiIeTHaTOU MHOTOYTOTbHBIX(DUTYD.

Gymare. PemaTh 3a/1a4M Ha IUIOIIA/b C IPAKTHYECKUM COJCPIKAHUEM

ITnomann NoTI00HBIX uryp.

Breraucnenne mromaneit. 3amadu ¢

MPAKTHYECKUM coJlep>KaHHEM.

Pemienne 3amay ¢ noMoOmIBIO

Mmerona BCIIOMOI'aTEIbHON

[JIOLIAJIH
Teopema IMudaropau Teopema IMTudaropa, eé Joxka3piBaTh TeopeMy Iludaropa, mcnoan3oBars Poccuiickan
HA4aJ1a TPUTOHOMETPUH JIOKa3aTeJIbCTBO M IIPUMCHEHHE. e€ B MPAaKTHYCCKUX BBIYUCIICHUSIX. POPMYJIUPOBATH OIPEICICHHUS 3JIEKTPOHHAas

O6parnas Teopema IIudaropa. TPUTOHOMETPUUICCKUX (PYHKIHUH OCTPOro yriia, HPOBEPSATH NX KOPPEKTHOCTb. IKO0JIa

(10 )

OmnpeneneHne
TPUTOHOMETPHUYECKUX  (DyHKIUH
0OCTpOro yria,

TPUTOHOMETPHUYECCKHUE
COOTHOILICHUST B IIPSAMOYTOJIBHOM
TpPEyrojbHUKE. OcHOBHOE
TPUTOHOMETPHYECKOE TOXKIACCTBO.
COOTHOLICHUSI MEXJY CTOPOHAMH
B IIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX
cyrimamu B 45° u 45°; 30° u 60°

BBIBOAUTH TPUTOHOMETPUYECKHE COOTHOLICHHS BIIPSIMOYTOJIBHOM
TPEyTOJIbHUKE.

HccienoBarth  COOTHOLICHHS  MEXKIY CTOPDOHaMH B
TpeyroJibHUKax ¢ yriiamu B 45° n 45°; 30° n 60°.

OpsAMOYTOJIbHBIX

Hcnoab3oBaTh GOpMYIIBI IPUBEISHUSI 1 OCHOBHOE TPUTOHOMETPHUYECKOE
TOXKAECTBO I HAXO0XJIECHUs COOTHOIIECHUN MEXK 1y TPUTOHOMETPUUECKUMU
(GYHKIMSIMH pa3JIMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH TOJyYeHHBIC 3HAHUS U yMEHUS NMPUPCHICHUH IMPAKTHISCKUX
3a1a4.

3HAKOMHUTBCH € HCTOpl/Ieﬁ pa3sBUTUsA I'€COMETPUU




Yribl B OKPY:KHOCTH. Brnucansble U LIEHTpanbHbIC yIUibl,| POpPMYJHPOBATH OCHOBHBIC OIPEICIICHUS, CBS3aHHBIC C yIJIaMU B Kpyre Poccuiickan
Buucanubie YIOoJ MEXIy KacaTeIbHOM U XOPAOH. | (BIMCAHHBIN yIoJI, LIEH- JIEKTPOHHAS
H ONHCAHHbIE VTiibl MEXIYy XOpJAaMu U TpalbHBIA yrou). [IKO0JIA
YeTbIPEeXyroJbHUKH. CCKYIIMMH. HaxoauThb BIIMCaHHBIC YIJIbI, OIIMPAIOIIHUECS HA OOHY AYTY, BBIYMCIATH YIJIbl C
KacarejbHbIe Brrcannbie 1 ONMCaHHBIC YCTHIPEX-| [1OMOIIBIO TEOPEMBI O
K OKPY’KHOCTH. YTOJIBHUKH, UX IIPHU3HAKNA U BIIMCAHHBIX YIJIaX, TEOPEMbI O BIIMCAHHOM YE€TPEXYTOJIbHUKE, TEOPEMBbI O
Kacanue okpy:kHocTeii cporictea. Ilpumenenune sTux LIEHTPaJILHOM yTJIe.
(13 1) CBOKCTB HccaenoBars, B TOM 4HCiIE C IOMOILLBIO umbp_om)lx

IIpHA pCIICHUHU I'COMETPHUICCKHUX 3a-| pecypCcOB, BIUCAHHbIE U OIIMCAaHHBIE YETBIPEX-

Aad. YIOJIbBHUKH, BBIBOAUTH UX CBOMCTBA U MPU3HAKU.

B3aumnoe pacriosnioxkeHue AByx u o

oxpyiHOCTeH. Kacanue CII0JIb30BATh 3TU CBOMCTBA U IIPU3HAKU IIPU PELICHUM 3aa4

OKpY>KHOCTEH
IloBTopenue, 06001menne IToBTOpEeHHE OCHOBHBIX NOHATUN U| Pemarh 3agayM Ha NOBTOPCHHE, WUIIOCTPUPYILIHE CBSI3U MEXKIY Poccuiickasn
3HAHMIH METOJ0B KypCOB 7 U 8 KJIacCOB, Pa3TUYHBIMU YacTAMHU Kypca 3JIEKTPOHHAA
(4 v) 006006111eH1e 3HaHUHK IIKO0JIa

9 kiyacc (He MeHee 68 4)

Haspanme pasnena
(TeMBbI)
Kypca (4HCJI0 4acoB)

OcHoBHOe coaeprkaHue

OcHOBHBIE BHU/AbI ACATCJIbHOCTH oﬁyqalommwﬂ

DJIeKTPOHHbIE

(uudpossbie)
ofpa3oBaTeibHbIE

pecypebl
Tpuronomerpus. Ompenenenye TpUTOHOMETpUYSCKUX | POpMy/IHPOBATH ONpeesIeHUs] TPUTOHOMETPHUISCKUX (PYHKIIUI TYIIBIX U Poccuniickast
TeopeMbl KOCHHYCOB U ¢yskuuii yrimos ot 0° mo 180°. MPSIMBIX YTJIOB. 3JIEKTPOHHASI IIK0JIa
CHHYCOB. Kocunyc v cunyc npsiMOro u Tynoro| BbIBOAMTH TEOpPEMY KOCHMHYCOB M TEOPEMY CHUHYCOB

Pemenne Tpeyro/ibHUKOB
(16 )

yria. Teopema KOCUHYCOB.
(O6061éHHasT) TeopeMa CHHYCOB (C
panu-

YCOM OITMCaHHOW OKpy»kHOCTH). Ha-
XO0XKJEHUE IJINH CTOPOH U BEJIMUUH
YIJIOB TPEYTOJILHUKOB.

dopmyna 1uIomIaM TPEYrOJIBHUKA
qepe3 IB€ CTOPOHBI U yrod MEXIy
Humu. Popmyna miomagu
9EeTHIPEXYTOILHUKA YEPE3 €ro
JMaroHaiu

U YyTOJ MEXIy HUMH.
ITpakTryeckoe npuMeHeHe
JIOKA3aHHBIX TEOPEM

(c paagHycOM OITMCAaHHOWM OKPY>KHOCTH).

PemaTth TpeyrojbHUKH.

PemaTh nmpakTHYecKHe 3aa4d, CBOAAIINECS K Ha-
XOYKACHHUIO PA3JINYHBIX DJIEMEHTOB TPEYTrOJIbHUKA




IIpeoGpa3oBanue

noxodus. Merpuieckue

COOTHOIUCHUSA
B OKPY:KHOCTH
(10 )

TTonsaTne o mpeoOpa3oBaHUU IOIO-
Ousi.

COOTBETCTBEHHBIC PJIEMEHTHI
Mog06HbBIX (puUryp.

Teopema 0 NPOU3BEIEHUHN OTPE3KOB
XOpJ, TeopeMa O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOpEeMa O
KBaJpaTe KacaTeIbHOIL.
IIpumeHeHue B

peLICHUN TeOMEeTPUYSCKUX 3a/1a4

OcBauBaTh MOHSITHE TPEOOPa30BAHUS ITOLOOHS.

HUccaenoBaTh OTHOLICHUE JUHEHHBIX JIEMEHTOB

¢uryp npu npeoOpazoBanuu nomodbusi. Haxoaurs

MIPUMEpPHI MOA00USI B OKPY>KaIOIIeH IeHCTBUTEIHFHOCTH.

BBIBOANTH METPUYECKUE COOTHOLLICHUS] MEXKY OT-

pe3KaMH XOpJI, CeKYIIUX M KacaTeJIbHBIX C UCIOJIb30BAaHNEM BIHCAHHBIX yIJIOB
U OOOHBIX TPEYTOJIBHUKOB.

PemaTth reomeTpuiueckue 3a4aun U 3a1a4d U3 peaJIbHON KU3HH C
HUCIIOJIb30BAHUEM MOJO00OHBIX TPEYTOJIBHUKOB

Poccuiickas
JIeKTPOHHAS IIK0JA

BexTopbi(12 ) OmnpeneneHne BEKTOPOB, HMcnoub30BaTh  BEKTOPbl KAk  HAIPaBJICHHBIE  OTPE3KM, HMCCJIEA0BATh Poccuiickan

CIIO’K€HME U PA3HOCTb BEKTOPOB, reOMETPUYCCKH (TIepeMeltieHne) U Gu3ndeckuii (Cuiia) CMbBICIBI BEKTOPOB. 3JIEKTPOHHASA

YMHO>XEHHUEBEKTOpA Ha YHCJIO. 3HaTh omnpeaeJeHUss CyMMBI U Pa3HOCTH BEKTOPOB, YMHOXKCHHUSI BEKTOpa Ha HIKO0JIA

Du3nUecKuii U reoMeTprudYeCcKui YHUCIIO, HCCJAEA0BATH TCOMCTPHYCCKHN W (PHU3UYCCKUU CMBICIIBI ITHX

CMBICJI BEKTOPOB. onepauui.

Paziiookenue BekTOopa 110 JIBYM Pemarb reomeTpryecKkue 3a4a4y ¢ UCIIOJIb30BAHUEM BEKTOPOB.

HEKOJUTMHEAPHBIM BEKTOpaM. PackiaabiBaTh BEKTOpP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

KoopauHatel BekTopa. Hcnoab3oBarb CKaSIPHOE IIPOU3BEIACHHUE BEKTOPOB, BBIBOAUTHL €O

CkassipHoe pOU3BEIECHUE OCHOBHBIE CBOMCTBA.

BEKTOPOB, €ro MPUMEHEHUE ISt BpIuHCIAATH, CyMMY, Pa3HOCTh U CKaJISIpPHOE MPOU3BEIACHUE BEKTOPOB B

HaXOXXIECHUS JJIMH U YTJIOB. KoOopAauHaTax.

Pemienune 3amadw ¢ nmoMombro IIpuMeHATH CKaJSIPHOE MPOU3BEACHUE JIJIsI HAXOXKJIEHUS JUIMH U YTIJIOB

BEKTOPOB.

ITpumeHeHne BEKTOPOB JIs1

penieHns 3a1a4 KHHEMaTHUKHU U

MEXaHUKH
JlexapToBbI JlekapTOBBI KOOpPJAHMHATBI TOYEK OcBauBaTh MNOHATHE IIPSIMOYTOJIBHONW CHUCTEMbI KOOpPJHUHAT, JEKApPTOBBIX Poccumiickan
KOOPAUHATHI Ha Ha IJIOCKOCTH. KOOPAWHAT TOYKH. 3JIeKTPOHHAs
mwiockoctu (9 4) VYpaBHeHue nOpsiMmou.  YTJIoBOU BbIBOAMTH ypaBHEHHE NPSIMONM U OKPY)KHOCTH. BbIAeJsiTh NOJIHBIA KBagpaTt HIKO0JIa

Ko PUIIMEeHT, TaHreHc yrIJja JUIS HaXOXKJICHUS LICHTpau paguyca OKPY’KHOCTHU IO €€ yPaBHECHUIO.

HaKJIOHA, napaJuiesibHbIe u Pemiarp 3amaum  Ha HaXOXXJAEHHE TOYEK IIEPECEUEHHUs] MPSIMBIX U

HePIICHANKYJIISIPHBIC TIPSIMBIC.
YpaBHeHue OKPY>KHOCTH.
Haxoxxnenue KoOOpaMHAT TOYEK
IepeceUeHUs] OKPYKHOCTH U
OpsIMOM.

Metoa KOOpAWHAT OpPU PEUICHUHN
reoMeTpPUYECKHUX 3ajad.
Hcnonbs3oBanue
KOOpAWHAT B
3amadax

MeTroaa
IIPaKTUYCCKUX

OKPY>KHOCTEH C ITOMOILIBIO METOJIa KOOPJAMHAT.

Hcnouab3oBaTh CBOHCTBAa YIJIOBOTO KOd((HUIIMEHTA TPSIMOU TPU PEHICHUH
3a]1a4, JUIs ONIPE/IEIICHUs] PACTIOI0KEHUS TIPSIMOM.

IIpyMeHATh KOOPAMHATHI MPHU PEIICHUH T'€OMETPUYECKUX M TPAKTHUECKHUX
3a7a4, Ui IIOCTPOCHHUSI MaTEeMaTHYECKHX MoJeell pealmbHBIX 3amaad
(«MeToa KOOpAUHATY).

IMob30BaTHCA TSI TIOCTPOSHUS M UCCIIEAOBAHUI HU(PPOBBIMH peCcypcaMH.
3HAKOMUTBLCH ¢ MCTOPHEH pa3sBUTUSA F€OMETPUU




IIpaBuabHbBIE ITpaBuiIbHBIE MHOTOYTOJIBHUKH, DopMyIHPOBATH ONPEACIICHUE NPABUILHBIX MHOTOYTOJIbHUKOB, HAXOAUTH UX | Poccuiickas
MHOTOYTOIbHUKH. BBIUMCJICHUE UX DJIEMEHTOB. UHCIIO| 3JIEMEHTHI. 3JIeKTPOHHAsI
JIIMHA OKPY:KHOCTH H T U JUTMHA OKpY»XHOCTH. J[mnHa IMonb30BaTHCS MOHATHEM JUIMHBI OKPYKHOCTH, BBEAEHHBIM C [IOMOIIIBIO IKO0JIa
MJIomaak Kpyra. OyTHU OKpy>XHOCTH. Pagnannas MIPaBUJIBHBIX MHOTOYTOJIHUKOB, OMPEJeIsSITh YHCIIO T, JUIMHY AyTH U
Berunciaenue miomanei Mepa yria. paguaHHYIO Mepy yria.
(8 1) ITnomane Kpyra v €ero 3J1€MEeHTOB IIpoBoauThH Mepexo/a OT paJiMaHHON Mephl yrja K
(cexTopa u cerMeHTa). Berunciaenue| rpaaycHON u HAa0OOPOT.
iomanei Guryp, BKIIOUAIOIINX OnpenessiTh IUIOMAIb KPyTa.
DJIEMEHTEI Kpyra BeiBoauth ¢opmyanl (B rpagyCHOM M paaHaHHOMN
Mepe) ISl JUTMH AyT, INIOmIaZiell CEKTOPOB M CErMEHTOB.
Beruncasars mromagy GUryp, BKIIIOYAIOININX dJIe-
MEHTBI OKPY>KHOCTH (KpyTra).
HaxoauTh nuomaay B 3a/la4aX peaibHOM SKU3HU
JBUKEHUS IIOCKOCTH ITonsitue 0 NBM>KESHUN Pa30upare npuMepbl, WUIIOCTPUPYIOIUINE ITOHSTHS JBHUKCHUS, LEHTPOB H Poccuiickas
(6 u) mtockocTH. [lapanmenbHbI ocel cuMMETpUH. 3JIEKTPOHHAS
IIEPEHOC, TOBOPOT UCUMMETPHS. DopMyIHPOBATH ONPEACIICHUS MapaJUIeIBHOI0 MEPEeHOCa, IIOBOPOTA M OCEBOM IIKO0JIAa
Ocu 1 IeHTPbl CHMMETPHH. cUMMeTpur. BEIBOANTE UX CBOICTBAa, HAXOAUTH HEIOIBIIKHBIC TOUKH.
IlpocTelimme NMpuMeHEHUs B HaxoauTs LIEHTPHI U OCH CUMMETPHH NpocTeHInX puryp.
pelieHnH 3a1a4 IlpuMeHsiTh IapajuleNIbHBIA IIEPEHOC W CUMMETPHIO IIPU  PELISHUU
reoOMEeTPUUIECCKHUX 3a1a4 (pa3Oouparb IpUMEPHI).
Hcnoab30BaTh U151 IOCTPOCHUS U UCCIICOBAaHUN TU(PPOBBIE PECyPCHI
IMoBTOpEHUE, IToBTOpEeHNE OCHOBHBIX IOHSATHU OnepupoBaTh NOHATUAAMH: DUrypa, TOUKa, MPsiMasi, yrojid, MHOTOYTOJIbHHUK, Poccuiickasn
00o0menne, U METOJIOB KypcoB 7—9 Kiaccos, paBHOOCIPEHHBI W PaBHOCTOPOHHUM TPEYTOJBLHHUKHU, NPSIMOYTOJIBHBIN 2JIEKTPOHHAS
CHCTEMATH3AL U o6oOmeHne ¥ CcUCTEMaTH3aIlHs TPEyroJabHHUK, MeJuaHa, OHCCeKTpuca ¥ BBICOTAa TPEYTOJILHHUKA, IIKO0JIa
3HAHMIT 3HAHUM. IIpocretimue napaiesaorpamm, pomo, NpsAAMOYTOJILHUK, KBajzapar, Tparneuus;
(7 v) reoMerpuyueckue QGUrypel MU HX OKPY>KHOCTB, KacaTeJIbHasl; PaBEHCTBO U Nozobdne puryp, TpeyrojibHHUKOB;
CBOMCTBA. Hzmepenne OapajyIeNbHOCTh W HOEPHEHIAUKYISIPHOCTH  IIPSIMBIX, YTOJI  MEXIY
T€OMETPUUECKUX BEIIMIMH. OPsIMBIMHM, CUMMETPUSI OTHOCUTEIBHO TOUKU U MIPSMOM; JUIMHA, PACCTOSIHUE,
TpeyroibsHHUKH. BEeJIMYHHA yTJIa, INIOMAlh, IISPUMETP.
HapannesnbHbie 1 | HMcnouab3oBarh GopMyIIbI: IEPUMETPA U IUIOMIAAA MHOTOYTOJLHUKOB, JUIHMHBI
HEPHCHIUKYISPHBIC TPAMBIC. OKPY>KHOCTHU u IJIOILAIU Kpyra, 00bEMa [IPSAMOYTOJIBHOI'O
OKpy KHOCTB H KPYT- | napannenenumnena.
l'eomeTpuieckne  MOCTPOSHMA. | OpepmpoBaTh NOHSTHSIMH: TPSMOYTONBHAs CHCTEMA KOOPAMHAT, BEKTOP;
Yroel B OKPYKHOCTH. HMCIOJIB30BATH OTH MOHSITHS JUIsl IPEICTABICHUs JAHHBIX M PEIICHUsI 3a71a4,
Brmmcannasre u ONHCaHHBIC

OKPY>KHOCTH MHOTOYTOJBHHUKOB.

IIpsimast 1 OKPY>XKHOCTb.
YeTbIpEéXyrojibHUKH. Brincanusie
HONNCAaHHBIC
YEeThIPEXYTOJIbHUKH.

Teopema Iludaropa wu Hagana
TpuroHomerpun. Pemenne odmmx
TPEyTrOJIbHUKOB.

B TOM YHCJI€ U3 IPYTUX YYEOHBIX ITPEIMETOB.

Pemiarp 3a1aun Ha MOBTOPEHHUE OCHOBHBIX MOHSTUN, WIJIIOCTPALIMIO CBSI3€H
MEXy pa3jIMYHbIMU YacTAMU Kypca.

BeIiOupaThs MeTO/ 1Tl PELISHUs 3a/1a4H.

Pemarp 3aa4M U3 NOBCEAHEBHOU >KU3HU




TTpaBuibHBIC MHOTOYTOJIBHUKH.
TIpeoOpaszoBaHUs TITIOCKOCTH.
Jewxenusi. [Tonodue. Cummerpus.
ITnomanes. Beruucienue ruioniajiei.
ITmomanu nomo6HBIX Quryp.
JekapTOBBI KOOPAWHATHI HA
MJIOCKOCTH.

BekTopsl Ha TLUIOCKOCTH




HEJIX U3YYEHUA YYEBHOI'O KYPCA «BEPOATHOCTD U CTATUCTHUKAN.7-
9 KJIACChI

B coBpemenHOM 1IM(POBOM MHPE BEPOSITHOCTh U CTATUCTHKA NIPUOOPETAIOT BCE
OONBIIYI0O 3HAYUMOCTH, KaK C TOYKH 3PEHUSI MPAKTHUYECKUX NPHUIIOKEHHUM, TaK U
UX poiau B O0Opa30BaHMM, HEOOXOAMMOM KaXXIOMY dYenoBeKy. Bo3pacrtaer umncio
npodeccuii, Ipyu OBIAACHUU KOTOPBIMHU TpeOyeTcst Xxopomiasi 6a3oBas IIOATOTOBKA
B 00JacTH BEPOATHOCTH ¢ CTAaTUCTHUKH, TakKas IIOATOTOBKAa BaKHA JUISA
MMPOAOJDKESHUST 0Opa30BaHUs M ISl yCIICITHON MPO(eCcCHOHAIbHOWKAPhEPHI.

Kaxp1ii 4emoBeK MOCTOSHHO MPUHHUMAET PEUICHHUS Ha OCHOBE UMEIOIINXCS Y
HEro JaHHBIX. A 1151 0OOCHOBAaHHOTO MPUHSTHS PEIICHUS B YCIIOBHUSIX HEIOCTAaTKa
wiM U30bITKa MHQOPMAIIUU HEOOXOJIMMO B TOM YHCIIE XOpOonio chOpPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHUYECKOE MBIIIJICHHE.

HNMmenHo mo»ToMy OCTpO BCTaja HEOOXOAMMOCTH CcHOpMHUpOBATH ¥y
oOyygaromuxcss QYHKIIHMOHAIBHYKO TI'PaMOTHOCTh, BKJIIOYAIONIYI0O B ceOsi B
Ka4eCTBE HEOTHEMJIEMOM COCTaBIISIONICH YMEHHE BOCIPHUHUMATh U KPUTHUYCCKHU
aHaJIU3UpOBaTh HWHMOPMAIIMIO, NPEIACTABICHHYIO B pa3dWYHBIX (opmax,
IIOHUMAaTh BEPOSITHOCTHBIM  XapakKTep MHOTHX pPEAJIBbHBIX IPOLECCOB U
3aBUCHMOCTEM, IPOU3BOJAUTH MPOCTEHIINE BEPOSITHOCTHBIE PacU€Thl. 3HAKOMCTBO
C OCHOBHBIMH TIpUHIMIIAMH CcOOpa, aHajlu3a €W TPEACTABIICHUS JTaHHBIX W3
pa3au4dHBIX cep KU3HU OOMIECTBAa M TOCy/IapCTBa MPUOOIIACT OOYyYarOIIUXCS K
oO11ecTBeHHBIM HHTEepecaM. M3yueHne oCHOB KOMOMHATOPUKU Pa3BUBACT HABBIKU
opraHu3anuu nepebopa W ToAcY€Ta UYHCIIa BapHAHTOB, B TOM 4YHCIE, B
OPUKIAAHBIX 3a7adax. 3HAKOMCTBO C OCHOBaMH TeopuHu rpadoB CO31aéT
MareMaTudeckuil ¢yHaamMeHT i1 (GOPMHUPOBAHUS KOMIIETEHIIMM B 0OJIacTH
nHbpoOpMaTUKH HW UHM@PPOBBIX TexHOJOru. IloMuMo »TOrO, THpPM HIyYCHUH
CTaTUCTUKHU ¢ BEPOSTHOCTH OOOTaIaroTCsi MPEACTABICHHUS y4Yalquxcs O
COBPEMEHHON KapTHHE MHpa M METOJIaX €ero HCCIeIOBaHUs, (HOPMHUPYETCS
IMOHUMaHWE POJIM CTATUCTHUKH KaK MCTOYHHUKA COMAIIBHO 3HAYMMON MH(pOopMarnm
U 3aKJIaJABIBAIOTCSI OCHOBBI BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cootBeTcTBUM C AaHHBIMU LEISIMU B CTPYKTypE MporpaMMbl ydeOHOro Kypca
«BeposiTHOCTP M CTaTUCTHKA» OCHOBHOW IIKOJIbI BBIJAEIEHBI CIEAYIOLINE
COJZIEPKATEIIBHO-METOANYECKHE JINHUM:

«IlpencraBieHne HOaHHBIX W OIIMCATEJIbHAs CTAaTUCTHKa»; «BeposTHOCTHY»;
«DneMeHThl KOMOMHATOPUKIN»; « BBeneHne B Teopuro rpadoB».

Conepxxanue nuHuu «llpencraBieHne naHHBIX U ONMUcCATEIbHasi CTATUCTHUKa»
CIIY’>KUT OCHOBOW i (hOpPMUPOBAHUS HABBIKOB pabOThl ¢ WH(poOpMammeun: oT
YTeHUs] W UHTepHnpeTauuu WH@oOpMaluu, MpeAcTaBiIeHHOW B Tabiulax, Ha
nuarpamMmax u rpadukax g0 cOopa, TpEICTaBICHUs] W aHaan3a JaHHBIX C
HUCIIOJIb30BAHUEM CTATUCTUYECKUX XapPaKTEPUCTHUK CPEIHUX W pPACCEHUBAHMUSL.
PaGorass ¢ ganHbIMH, oOydaromidecsi yd4arcsi CUMTBIBAaTh M HHTEPIPETUPOBATH
JITaHHbIE, BBIABUIAaTh, ApryMEHTHPOBATh U KPUTHUKOBATH IPOCTEHUIINE T'MIOTE3HI,
pPa3sMBIIUISITh HaA (pakTopaMu, BBI3BIBAIOIIUMH U3MEHYUBOCTH, U OLIGHUBATh HX
BJIMSIHAE HA pacCMaTpUBAE€MbI€ BEJIMUUHBI U IIPOLIECCHI.

HNHTYyUTUBHOE NpPENCTaBIEHHUE O CIy4allHOM HW3MEHYMBOCTH, MCCIICJOBAHUE
3aKOHOMEPHOCTEH M TEHJCHLMI CTAaHOBUTCS MOTHUBHUPYIOIIEN OCHOBOW OJis
M3YyUYEHUsIT TEOPUM  BEPOATHOCTEM. bosbmioe 3HaUYeHHE  37eCh  HUMEIOT
OpaKkTUYECKHE 3aJ1aHus, B 4aCTHOCTH ONBITBI C  KJACCUYECKUMH
BEPOSITHOCTHBIMU MOJIEJISIMU.

I[TonsiTue BEpOSITHOCTU BBOJWUTCA KaK Mepa IPaBAOINOAO0UsI CiIIydailHOTO



coobiTus. Ilpum m3ydyeHun Kypca oOydaromuecs 3HAKOMATCS € HNPOCTEHIIMMU
METOJLAaMH BBIYHUCIECHHUSI BEPOATHOCTEN B CIy4YalHBIX JKCIIEpUMEHTax C
PaBHOBO3MOXHBIMH SJIE€MEHTAPHBIMU HCXOJIaMH, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIIOIIMMH CTaBUTh U pellaTh Oosiee CIIOXKHbIE 3ajadyu. B Kypc BXonsT
HayajbHbIE IIPEACTABJIEHUS O CJIy4dYalHbIX BEJIMYMHAX M WX YHCIOBBIX
XapaKTEepUCTUKAaX.

Takxe B pamMKax 3TOTO Kypca OCYIIECTBJISIETCS 3HAKOMCTBO OOYYarOLIMXCS C
MHO>KE€CTBAMH U OCHOBHBIMH OIEPALMsIMU HAJ MHOXXECTBAMH, paCCMaTpPUBAIOTCS
OpUMEpPHI IPUMEHEHUS Ul PEelIEHUs 3ajad, a TaK)K€ HCIOJIb30BaHMUsI B JAPYIHUX
MaTeMaTHYECKUX Kypcaxu y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B 7—9 xnaccax wu3ydaercsi Kypc «BeposiTHOCTh M CTaTHCTHKa», B KOTOPBIH
BXOIAT pasnensl: «lIpencraBieHue OaHHBIX W ONMCATENbHasi CTATUCTHUKA»;
«BeposiTHOCTE»; «D11eMeHThl KOMOMHATOPUKN»; «BBeneHue B Teopuro rpadosy.

Ha wm3yyenune nanHOro Kypca OoTBOAMT 1 y4deOHBIl yac B HEAEIIO B TEUCHHE
Kaxaoro roaa oobydenus, Bcero 102 ygeOHBIX yaca.

COJAEP/KAHUE YYEBHOI'O KYPCA (I1IO T'OAAM OBYYEHUS)

7 xijacc

Ilpencrasienue JaHHBIX B BUJE TAOJMIl, AUarpamMm, rpa¢gukoB. 3ari0JTHEHUE
TabOJIMII, YT€HUE ¢ IIOCTPOCHHE auarpaMm (CTOJOUKOBBIX (CTOIOYATHIX) U
KpYyTOBbIX). UTeHHe rpaukoB pealibHBIX IpoleccoB. M3BiedueHne wHOpMaIIUU
U3 JuarpaMMm U TabJull, UCTIOJb30BaHUE U MHTEpIpETaIlns JaHHBIX.

OnucatenbHasi CTaTUCTUKA: cpeaHee apudMeTHUYecKoe, MeauaHa, pa3Max,
HauOoJIbIlICE U HAaWUMEHbIIlee 3Ha4YeHUsI Habopa YHCIOBBIX JaHHBIX. [IpumMepsbl
CIIy4alHOUW M3MEHYHBOCTH.

Cny4daiiHblil 3KCHEpMMEHT (OmbIT) WU ciy4dailHoe coObiThe. BeposTHOCTh U
gacTtoTa. POJb MaJOBEpOSTHBIX M NOPAKTUYECKH JOCTOBEPHBIX COOBITUH B
npupojie u B obmiecTBe. MOHETa U UTrpajibHasi KOCTbB TEOPHUH BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. CreneHp BepmuHbL. Ywmcno p&dep M cymMmapHas
crerieHb BepmuH. [IpencraBnenue o cBsizHoctu rpada. llenu u uuknel. [yt B
rpadax. O06xon rpada (disiepoB 1yTh). [IpencraBienue o6 OpHUESHTHPOBAHHOM
rpage. Pemenune 3amaduc momMomipio rpados.

8 KJacc

IIpencraBinenue AaHHBIX B BHJIE TaOJUIl, Auarpamm, rpagukoB. MHOXKECTBO,

3JIEMEHT MHOYKECTBA, ITOJAMHOKECTBO. Omnepanuu  HaJT MHOECTBAMU:
00BbeIMHEHUE, nepeceveHue, nornoaHenue. CsoiicTBa oneparmit HaJI
MHO>KECTBaAMU: MNEePEMECTUTEIILHOE, codeTaTeabHOE, pacnpeneauTebHoe,

BKJIIOYeHUsA. Mcnonp3oBaHue TrpadUUIecKoro IpeACcTaBICHUs] MHOXKECTB Ul
OMNHCAHUS pealbHbIX
OPOLIECCOB U SIBJICHUM, IIPU PEIICHUU 3a1a4.

N3mepenune paccenBaHus OaHHBIX. JlUcniepcuss U cTaHIApPTHOE OTKJIOHEHHE
4HCJIOBBIX HaOOpOB. Jluarpamma pacceuBaHUsI.

OneMeHTapHble CcOObITHUs  ciydailHoro onbita. CiyyaliHble  COOBITHS.
BepositHoct  coObITui. OTNBITBI C  PaBHOBO3MOXXHBIMH ~ DJI€MEHTApPHBIMU
coObITusiMu. City4daiiHblii BBIOOp. CBsI3b MEXKYy MaJIOBEPOSITHBIMU U MPAKTUYECKHU



JIOCTOBEPHBIMU COOBITUSIMHU B MPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBoiicTBa JiepeBbEB: €AUHCTBEHHOCTh IIyTH, CYLIECTBOBAaHUE BHUCSIYEU
BEpPIIMHBI, CBSI3b MEXAY YHCIOM BepmuH W uucaoMm pédep. IIpasmiio
yMHOXeHUs. PenteHue 3az1au ¢ momomibio rpadoB. [[poTuBOIIONIOKHBIE COOBITHS.
Juarpamma Diinepa. OO0beaquHeHHe U mepecedyeHue coObiTuii. HecoBmecTHBIE
coObITHsi. DOpMyJIa CIOKECHHUST BEPOSITHOCTENU. Y CIIOBHAsi BEPOSITHOCTH. [IpaBuiio
ymHOkeHUss. HezaBucumbie coObiTus. IlpencraBineHue sKcmepuMeHTa B BHJIC
nepeBa. PenleHue 3agay Ha HaXO0XJAEHHE BEPOSATHOCTEH C IMOMOILBIO JepeBa
CJIy4allHOTO PKCHEpHUMEHTA, AuarpaMmm Oiljepa.

9 KJyacc

IlpencraBienue AaHHBIX B BUJAE TaOJIUIl, JauUarpamMm, TrpadHUKOB,
UHTEepHpeTanus AaHHbIX. UTeHne U nmocTtpoeHue tabiul, auarpamm, rpadukKoB
O pe€aJIbHbIM JIAHHBIM.

ITepecTtanoBku u dakropuan. CoueTaHus U YHCIO codeTaHUU. TpeyroiabHUK
ITackamns. Pemenue 3aga4 ¢ MCMOJIB30BAaHUEM KOMOHUHATOPUKH.

I'eomerpuueckass BeposiTHOCTh. Ciy4dailHbIii BBIOOp TOYKHM U3 (GUTYPBI Ha
MJIOCKOCTH, U3 OTPE3Ka U U3 AYT'M OKPY>KHOCTH.

Hcneitanue. Ycnex u Heynaua. Cepusi ucnblTaHUM 710 nepBoro ycrnexa. Cepust
ucnbiTaHui beprynu. BepositHocTn coOBITHIT B cepun ucnibiITaHUN bepryim.

CnyuaiiHasi BeJIWMYMHA W pacnopenesieHue BeposiTHOCTEW. MaremaTtudeckoe
oXxupgaHue wu aucnoepcus. llpumepsl MareMaTHUEeCKOro OXWJaHUsS  Kak
TEOPETUYECKOTIO0 CPEAHETO 3HAUEHUs BEJIMYMHBI. MaTeMaTUYeCKOE OXXHIAHUE U
JUCTIEPCUST CIIyYalHOW BEJIUYHUHBI
«YUCIO YCIIEXOB B CEPUM HUCHbITAaHUU bepHyiuin».

I[TousitTne o 3akoHe OoJpIIUX YHcel. M3MmepeHue BEpPOSTHOCTEH C MOMOIIBIO
qacToT. Posib 1 3HaueHHe 3aK0HA OOJIBIIINX YHCEI B IIPUPOJIE U OOIIEeCTBE.

IIMIAHAPYEMBIE ~ IIPEAMETHBIE ~ PE3YJbBTATBI ~OCBOEHMSI MMPUMEPHOI
PABOYEU ITPOI'PAMMBI KYPCA (I1I0 TOJAM OBYYEHMUA)

IIpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «BeposiTHOCTh U CTaTUCTUKA» B 7—
9 kaccax XapakTepU3YIOTCs CIEIYIOIIMMHU YMEHUSIMU.

7 Kiace

— UYwurare wuHOpMaIMIO, TPEACTABICHHYIO B TaOlHMIlax, Ha AuarpaMmax;
OPEJICTABIIATh JAaHHBIC B BHUAC TaOIHI, CTPOUTH JUAarpaMMbl (CTOJIOMKOBEIC
(cTonbuaThie) U KPyroBbI€) MO MAacCUBaM 3HAYCHU M.

— OmnucelBaTh W HHTEPOPETUPOBATH  pEAIBHBIC  YHUCJIOBBIC  JaHHBIC,
peacTaBIICHHbIE B TaOJIMIaX, HA JUarpammax, rpagukax.

— Hcnonp30BaTh U1t ONUCAHUS JaHHBIX CTATUCTUYECKHUE XapaKTEPUCTHUKH
cpenHee apudMeTHUYESCKOES, MeIMaHa, HauOOJIbIIlee U HAUMEHBIIIee 3HAYCHUS,
pa3max.

— HmMets npencraBiaeHne O CIIy4aliHOM U3MEHYHNBOCTHU HA NpUMEPAX 1ICH,
(pn3zmyeckux BeIMYNH, aHTPOIIOMETPUUYECKUX JAHHBIX; UMETh IIPEJICTABJIICHUE O
CTATUCTUYECKOU YCTOMYUBOCTH.

8 ki1acc

— MH3Buekars U mnpeoOpa3zoBbIBaTh MH(MOPMALIMIO, IIPEJACTABIEHHYIO B BHJIE
TabnuIl, TUarpaMm, rpadrKoOB; TIPEACTABIISITh JJaHHBIC B BUAC TAaOIUIL, TUarpaMM,



rpagukoB.

— OnuceiBaTh OaHHBIC C ITOMONIBIO CTAaTUCTHYCCKHX ITOKa3aTelICH: CpCaAHuXx
3HAUCHUU U MCEPp pacCCuBaAHUA (pa3Max, AUCTICPCUS U CTAHAAPTHOC OTKJ'IOHCHI/IC).

— HaxoauTe 4acTOTHI YUCIOBBIX 3HAYEHUIN U Y9ACTOTHI COOBITHM, B TOM YHCJIIC
o pe3yJibTaTaM U3MEPEeHUI U HAOIIOICHU .

— HaXOI[I/ITB BCPOATHOCTHU CﬂyqaﬁHBIX COOBITUH B OIIbITax, 3Hast BEPOATHOCTHU
SJICMCHTAPHBIX CO6BITPII>1, B TOM 4YHCJIC B OIIblTaX C PaBHOBO3MOXHBbBIMH
OJICMCHTApPHbBIMHA COOBITHUSIMMU.

— MHcmonb3oBarh rpadudeckre MOACIH: JIEPEBO CIyYalHOTO SKCHEPUMEHTA,
JauarpaMmbl Disepa, YucjaoBasi mpsiMasl.

— OHepI/IpOBaTL ITIOHATUAMM MHO>KECTBO, IIOOMHOXECTBO, BBITTIOJIHATD
oricpaliiii  HAJd MHOXKXCCTBAMMU: O6’B€I[I/IHCHI/IC, InepececuycHuce, JMAOIIOJITHCHUC,
THCPCUUCITIATD 3JICMCHTBI MHOKCCTB, IPUMCHSATDH CBOICTBa MHOJ>XECTB.

— MHcnonp3oBarh rpaduyeckoe NpPECTaBICHHUE MHOXXECTB M CBsI3€H MEXIy
HUMHU JIJIsI ONTMCAHUsI MPOLIECCOB U SIBJIEHUI, B TOM 4YHCJI€ IIpU pElIeHUN 3ajiad U3
JPYrUux y4e€OHBIX IIPEIMETOB U KYpPCOB.

9 kjaacc

— H3Bnekatr U mnpeoOpa3oBhIBaTh HWHQOpMAIMIO, IPEACTABICHHYIO B
pa3IUYHBIX HUCTOYHUKAX B BHJE TaOIUIl, JUarpamMMm, rpadukoB; MpeACcTaBIsSITh
JTaHHBIC B BUJIE TaOIUII, AUarpamMm, rpadmuKoB.

— Pemate 3amaum opraHu3oOBaHHBIM HepeOOPOM BaAPHUAHTOB, a TaKXKE C
HWCTIOJIb30BAaHUEM KOMOWHATOPHBIX PAaBUJI U METOJIOB.

— MHcoonp3oBaTh oImmcaTeibHBIC XapaKTCPUCTUKHU [JIsI MACCHMBOB YHCIIOBBIX
JaHHBIX, B TOM YHCJIC CPCAHUC 3HAYCHUA U MCPBbI paCCCUBAaHMA.

— Haxoaute 94acTOThl 3HAYEHUI M 9aCTOTHI COOBITHS, B TOM YHCJE TTOJb3YysCh
pe3yJibTaTaMM NPOBEAEHHBIX U3MEPEHUI U HAOIIOACHUH.

— Haxoaute BEpOATHOCTH Cily4yallHbIX COOBITUH B M3YyYEHHBIX OIBITax, B TOM
YHUCJE B ONbBITaX C PaBHOBO3MOXXHBIMH 3JI€MEHTAPHBIMU COOBITHUSIMH, B CEPHUSIX
HUCIBITAHUU 10 IIEPBOTO yClieXa, B CEPUAX UCHBbITaHUN bepHyiun.

— Hmerp 1mpencraBieHHE O CIIydalHOM BEJIIMYMHE W O pPaCIpElcICHUU
BEPOATHOCTEM.

— Hwmerp mnpencraBieHuMe O 3aKOHE OOJBIIMX YHCEN KaKk O IMPOSIBJICHUH
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYHUBOCTH U O POJIM 3aKOHA OOJIBIINX YHCET B
Opupojie U OOIlecTBeE.



TEMATUYECKOE IINIAHUPOBAHHME YYEBHOI'O KYPCA(IIO I'OJAM OBYUYEHUMA)

7 xnacc (He MeHee 34 4

Ha3Banmue
paszzaena (TeMbl)
(4HCJIO YaCcoB)

OcHoBHoOE coaepkaHue

XapaKTepnchca JACATECJIBbHOCTH oﬁyqamumxcn

DJ1eKTpoHHbIE (LU (POBbIE)
00pa3oBaTe/ibHbIE PeCYpPChl

IIpakTnueckas pabora «CiyuaiiHas
U3MEHUYHBOCTBY

OcBauBaTh rpaduuecKre IPEACTaBICHHS PA3HBIX BUIOB CIIydaifHOM
U3MEHYHBOCTH, B TOM YHCJIE C [IOMOIIBLIO HIU(PPOBBIX PECYpPCOB, B XOJI€
OPAKTUIECKON padOThI

IpencraBnennenannbix| IlpencraBienue JAHHBIX B OcBauBaTh CHOCOOBLI TIPEJCTABICHUS CTATUCTUYECKUX JAHHBIX W YHCIIOBBIX Poccuiickas
(7 w) Tabauiax. ITpakTraeckne MacCHBOB C IOMOINBIO TaOJHUII M JUarpaMM C HCHOJIb30BAaHUEM aKTyaldbHBIX U 3JIEKTPOHHAsI

BBIYHCIICHUSI o TaOJINIHBIM B@XHBIX JAHHBIX (AemMorpaduuecKne JaHHBIE, IMPOU3BOJCTBO MHPOMBIIUICHHONW WU HIKO0JIa

JAaHHBIM. W3Bneuenue u CEeIbCKOXO03sIHCTBEHHON MPOIYKIINH, OOIIECTBEHHBIE U MPUPOIHBIE SIBJICHUS).

HHTEPIIpETALUS TaOIUYHBIX HN3yuyaTts MeTOAbI pabOTHI ¢ TAOAMYHBIMH H TpapUISCKUMH MPEACTABICHUSIMU

nanHbeix. IlpakTnyeckast padora JAaHHBIX C TOMOIIBIOIM(PPOBEIX PECYPCOB B X0/ MPAKTHYECKUX padoT

«Ta0muLbD.

I'paduaeckoe IIpeCTaBICHHUE

JTaHHBIX B BHUJIE KPYTI'OBBIX,

CTOJIOMKOBBIX (cTos64aTHIX)

nuarpamMM. UTeHHEe M TOCTpOCHHE

Jauarpamm. IIpumepst

neMorpaduyecKux JuarpamMm.

ITpakTuueckas pabora

«JlnarpammbI»
OnucarenbHast Yucnossie Habopbl. Cpetee OcBauBaTh MOHATHSI: YHUCIOBOH HaAOOp, Mepa HEHTPaIbHOW TEHACHOHH (Mepa Poccuiickasn
CTATHCTHKA apudmMeTHIecKoe. LICHTPA), B TOM YHCJIe cpegHee apudMeTHUECKOe, MeAUaHa. 3JIEKTPOHHAS
(8 u) Menunana yucioBoro Habopa. OnuceIBaTh CTaTUCTUYECKHUE JAHHBIE C ITOMOIIBIO CPEIHETO apu(METHIECKOTO U mIKoJa

Y CTOHYMBOCTE MEAUAHBI. MmeauaHel. Pemare 3anaun.

IIpakTnaeckast padora «Cpennue HN3y4uaTh cBoiicTBa cpeaHHX, B TOM YHCJIE C ITOMOIIBIO MU(POBBIX PECypCcoOB, B

3HAYCHUSD. XO0/1€ NIPAKTHYECKUXPaOOT.

HauGonpee n Hanmenbuee OcBauBaTh MOHSITHSI: HAaUOOJIbIIIEE U HaUMEHbIIEe 3HAYCHUsI YHCIOBOTO MaccCHUBa,

3HAYCHHUS YHUCIIOBOro Habopa. pazMax.

Paszmax PemaTs 3agaum Ha BEIOOp crioco0a ONMMCAaHMS TaHHBIX B COOTBETCTBHU C IMPHUPOIOU

JIAHHBIX U [SJISIMH MCCIICOBAHMUS

Coayuaiinas CryuaiiHast ©3AMEHINBOCTH OcBauBaTh MOHSITHS: YaCTOTA 3HAYCHUH B MaCCUBEJAaHHBIX, I'PYIIIUPOBKA JAaHHBIX, Poccuiickast
H3MEHYHBOCTH (mpuMmepsr). YacToTa 3HaYCHUH B rucTrorpaMma. 3JIEKTPOHHAs
(6 u) MacCHBEIaHHBIX. | pynmmpoBka. CTpouTh 1 aHAJHU3UPOBATH FHUCTOTPAMMBI, NOAOUPATH MOAXOISIINNA IIar IIKO0J1a

I'mcrorpammsr. TPYHIIUPOBKH.




BBenenue B TEOpUI0

I'pad, Bepmmua, pedpo.

OcBauBaTh NOHSATHSL: Tpad, BepuinHa rpada, pedbpo rpada, crerneHb

Poccuiickas

rpagos IIpencraBnenue 3aa4n ¢ MOMOILBIO (BaJICHTHOCTH BEPIIUHBI), LICITHH ITHUKII. 3JIEKTPOHHAasI
(4 9) rpada.CreneHs (BaJICHTHOCTH) OcBauBaTh NOHATHSA: ITyTh B rpade, diyrepoB myTh,00x01 rpada, K012

BepmmHbBL. Yucio pédep n OpPHUEHTHPOBaHHBIN rpad.

cyMMapHasl CTeIeHb BepmuH. Llens PemaTh 3aga4m Ha TONCK CyMMBI CTeTIEHEH BepIINH rpada, Ha TOUCK 00Xxoma

u k. [TyTs B rpade. rpada, Ha TOUCKITyTell B OPHEHTHPOBAHHBIX Ipadax.

IIpencraBienue o cBA3HOCTH rpada. OcBauBaTh cOCO0OBI MIPEJICTABICHUS 3aa4 U3 Kypca ajareopsl, FTeOMETPUHN, TEOPHUU

O6x0/1 rpada (3HIepOBITYTH). BEPOSITHOCTEH, APYTUX MIPEAMETOB C TOMOIIBIO TpadoB (KapThl,

TIpencrasienue 06

OPHEHTHPOBAHHBIX I'padax
BepositHocTh M yactora] CoryualiHblII ONBIT U ciy4daiiHoe OcBauBaTh NOHATHUSA: CIyYalHBIA OMBIT U CIydaifHOE COOBITHE, MAJIOBEPOSITHOC U Poccuiickast
cIy4aiiHOro cOObITHS coOpITne. BeposiTHOCTE M YacToTa MPaKTHYECKH JOCTOBEPHOE COOBITHE. YJIEKTPOHHAA
(4 9) coObITHUA. POJIE ManmOBEPOSITHBIX U HN3yuyaTh 3HAYMMOCTH MAJIOBEPOSITHBIX COOBITMH B IIPHUPOZE U OOIIECTBE Ha mrKoJa

IPAKTUYCCKU JOCTOBEPHBIX BAXKHBIX TIpuUMepax (aBapuy, HECUACTHBIE CIIydaW, 3allluTa IIepCOHAIBHOMU

COOBITHH B IPHUPOJIC U B OOIIECTBE. uHOpMaINH, IIepeada JaHHBIX).

Monera u wurpanbHasi KOCTh B H3yuyaTe ponp KIACCHYECKUX BEPOSITHOCTHBIX Mojelneii (MOHeTa, WrpaibHas

TEOPHUU BEPOSITHOCTECH. KOCTB) B TEOPUHU BEPOSITHOCTEH.

IIpakTnueckast pabora «Yacrora Habaronate M M3y4YaTh 4YacTOTy COOBITHH B IPOCTBIX DKCIEPHUMEHTaX, B TOM

BBINIAJICHUS OPJIa> qHCJI€ C TTOMOIIBIO HU(MPOBBIX PECYPCOB, B XOJI€ MPAKTUIECKON PabOThI
O0001enne, KOHTPOJIbL IIpencrasienue JaHHBIX. IToBTOPATH U3yUYCHHOE U BBICTPAMBATBL CUCTEMY 3HAHMUIL. Poccuiickast
(CR)) OnucarenbHas CTaTUCTHKA. PemiaTh 3agaum Ha NpPECTABJICHUE U ONMCAHUE JAHHBIX C IOMOILUBIO U3YyUYEHHBIX JIEKTPOHHAN

BeposTHOCTBCITy9altHOTO COOBITHS XapakTepucTuK. OO0cCyxkAaTh NPUMeEPbI CIyYalHBIX COOBITHH, MalOBEPOSITHBIX WU mIKoJia

IIPAKTUYCCKHU HJOCTOBCPHBIX cnyqaﬁme CO6BITI/II7I, X poJiIn B NIpUPOAC U KHU3HHU
YCJIOBCKAa

8 kiacc (He meHee 34 u)

Ha3panmue
paszjaena (TeMbl)
(4McyI0 YacoB)

OcHoOBHOE cofep:KaHHe

XapaKkTepuCTHKA JeATeIbLHOCTH 00y4aloLuXxcst

DJeKTpoHHBIE (LU (PPOBLIE)
oGpa3oBaTeJibHbIE pecypchbl

IMoBTOpenue kypca7
KJjiacca
(4w

IIpencrasnenue JAHHBIX.
OnucarenbHas CTaTHUCTHKA.
Cryuaitnas U3MEHYHUBOCTb.

CpenHue yuciaoBoronabopa.
Cryuaitnsle coObrTisi. BepositHocTH
u gacTtoTel. Kitaccuueckue monenu
TEOPHUH BEPOSITHOCTEHM: MOHETa M
urpanbHasli KOCTh

IToBTOPSATH N3YyUEHHOE U BBICTPAMBATh CUCTEMY 3HAHUH.

PemaTh 3aga4m Ha NpEICTABJICHUE U ONMCAHUE JAHHBIX C IOMOIIBIO U3yUYEHHBIX
XapakTepucTUK. PemaTe 3ajadym Ha MpeICTaBIEHHE TPYNIHUPOBAHHBIX HJAaHHBIX U
OIIMCaHUE CIIyyalHON M3MEHUYUBOCTH.

Pemiatp 3agaum Ha ONpENENICHHE YacTOTHl CIIy4alHBIX COOBITHH, OOCYXIeHHE
MPUMEPOB CIIydalHBIX COOBITHII, MAJIOBEPOSITHBIX ¥ MPAKTHYECKU JTOCTOBEPHBIX
CIIyJalHBIX COOBITHI, X POJIM B IPHUPOJICH KU3HU UEJIOBEKA

Poccuiickas
3J1eKTPOHHAS
IKOJIA




OnucarejibHast OTKJIOHEHHUS. Hucniepcus OcBauBaTh NOHSITHS: JUCIEPCHUS U CTAaHIAPTHOE OTKIOHEHME, UCIOJIb30BaTh 3THU Poccuiickan
CTATHCTHKA. qucioBoro Habopa. CrangaprHOe XapaKTEePUCTUKUJISI ONUCAHUsI PACCEUBAHUS JAHHBIX. 3JIEKTPOHHAsI
PaccenBanue OTKJIOHEHHE 4YHCJIOBOro Habopa. BeiiBHraTh rumore3bl 00 OTCYTCTBHM WM HaJWYMU CBSI3U 10 JHarpaMmam IIKO0JIAa
JaHHBIX JlmarpamMMsel paccenBaHUsI paccenBaHusI.
(4 v) CTpouTh OHarpaMMbl pacCeWBaHUs MO HMCIONIMMCS AJAaHHBIM, B TOM YHCIE C
IIOMOIIBIO KOMITBIOTEpA

MHo:KkecTBa MmnoxecTBO, IMOIMHOYECTBO. OcBauBaTh MOHSATHS. MHOXKECTBO, YJIEMEHT MHOXXECTBA, ITOJMHOXECTBO. Poccuiickas
(4 u) Omepanit HaJl  MHOXECTBAMH: BBINOJHSATH ONepanyy HaJl MHOXKECTBaMHU: OO0BbEAWHEHHE, IIepeceucHuE, 3JIEKTPOHHAS IIKO0JIA

o0BeaUHEHHE, rnepecevueHue, JIOTIOJTHEHHE.

JIOTIOTHEHHUE. Hcnonn3oBaTh CBOICTBA: IIEpEeMECTUTEIIFHOE, COUETATEIIBHOE, paCcCIpeaeIINTEIIFHOE,

Choii . BKIIOYeHUs1. Mcnmoib30BaTh rpaduieckoe MpeicTaBiIeHue MHOYKECTB TIPHU

BOlCTBa ornepanuii Ha o
MHOMECTBAMH: TIEPEMECTHTENEHOS, ONMHMCAaHUHU PEANBHBIX MPOIECCOB U SABJICHUM, MPH PELICHUH 3adad U3 JAPYTHUX
YYEOHBIXIIPEIMETOB B KYpPCOB

codeTaTrenabHoe,

pacrpeneIuTeIbHOS, BKITFOUCHHSI.

I'padpnaeckoe OpencTaBiICHUAE

MHOYKECTB
BepositHOCTB DneMeHTapHbIe COOBITHSI. OcBauBaTh MNOHSITHSA. DJJIEMEHTApHOE CcOOBITHE, CilIydalHOE COOBITHE Kak Poccuiickan
cay4yaiHOro Cryuaiinere COOBITHSL. COBOKYITHOCTB OJIaroNnpHUsTCTBYIOIINX 3JIEMEHTAPHBIX COOBITHI, pABHOBO3MOJKHEIC 3JIEKTPOHHAs IIKOJA
coObITHS BraronpusitcTByromme 3JIEMEHTAPHBIE COOBITHSI.
6 w) 3JIEMEHTapHbIE COOBITHSI. Pemiate 3amaum Ha BBEIYHCICHUE BEPOSTHOCTEH COOBITHH II0 BEpPOSITHOCTSIM

BepositHoctn  coObITuii. ONBITEI C 3JIEMEHTAPHBIX COOBITHUI CIIydalHOTO OMBITA.

PaBHOBO3MOKHBIMU Pemiate 3agaum  Ha BBIUNCIEHHE BEPOATHOCTEHl COOBITHII B  ONBITaxX C

3JIEMEHTAPHBIMHA COOBITUAMM. PaBHOBO3MOXKHEIMH DJIEMEHTAPHBEIMU COOBITHSIMH, B TOM UHCJIE C IIOMOIIBIO

Ciy4yaiiHbIH BBIOOD.

IIpakTnueckass padorta «OTBITEI C
PaBHOBO3MO>XHBIMH
DJIEMEHTAPHBIMU COOBITHSIMU)Y

KOMIIbIOTEpa.
IIpoBoAUTH M M3y4aTh OMBITHI C PABHOBO3MOXXHBIMH JIEMEHTAPHBIMH COOBITHSIMU
(C MCIIOJIB30BAaHUEM MOHET, MIPAIBHBIX KOCTEH, APYrux Mojeiei) B xoze
OPAKTUIECKON pabOTHI

BBenenue B Teopuio
rpagos

Jepeso. CaoiicTBa
€IMHCTBEHHOCTh

nepesa:
IIyTH,

OcBanBaTh MOHSATHS: IePEBO Kak rpad 6e3 IuKia, BUCsAYasl BeplInHa (JIUCT), BETBb
zepeBa, IyTh BAEpPEBE, JUAMETpP JepeBa.

Poccuiickas
JIEKTPOHHAS IIKO0JIA

(4 v) CYILISCTBOBAHUE BHUCSUEI BEPIIUHEI, HN3yuaTs cBolicTBa JepeBa: CyIICCTBOBAHHEC BUCSYEH BEPIINHBI, €IUHCTBEHHOCTH

CBSI3b MEXIY YHCIOM BEpIIUH H IIyTH MEXIy ABYMsI BEPIINHAMU, CBSI3b MEXK/1y YHCIIOM BEPIIMH U YHCIoM pébep.

YHCIIOM péodep. IIpaBuiio Pemrath 3aga4M Ha MOUCK U MEPEUNCIICHUE ITyTEH B JepeBe, ONpeesIeHUe 4YHucia

YMHOKCHUS BepmmH wiau pédep B aepeBe, 00XO0a OWMHAPHOTO JOEepeBa, B TOM YHCIE C

MIPUMEHEHHEM IpaBUjia YMHOXKESHUSI

Cayuaiinbie IIpotuBOTIONOXKHOE coObITHE. OcBauBaTh TIOHSITHSI: B3aUMHO IIPOTHBOIIOJIOKHBIC COOBITHSI, OIEpali Hal Poccuiickas
coObITHS Juarpamma Diiniepa. OObeIUHCHHUE COOBITHSIMU, OOBEAUHEHHE W TMEepecedeHne COOBITHH, auarpamma Diijepa 3JIEKTPOHHAS LIKOJIA
(GCR)) u nepeceueHue COOBITHIH. (Oiinepa—BenHa), COBMECTHBIE 1 HECOBMECTHBIECOOBITHSI.

HecoBmecThbie cobbiTusi. Dopmyiia
ciiokeHus1 BepositHocTel. IlpaBuiio

YMHOYKCHUS BEPOSITHOCTCH.
YcaoBHas BEPOSITHOCTb.
HeszaBucumslie COOBITHSI.

HN3yuaTs TeopeMbl O BEPOSATHOCTH OOBEIMHEHUS IBYX COOBITHII ((hOPMYIIBI CIIOKESHUS
BEPOSITHOCTEHA).

PemaTh 3aga4m, B TOM YHCIE TEKCTOBBIC 3aJauM Ha OIPEACICHHUE BEPOSTHOCTEH
OOBEANHEHHUS U NIePECCUCHUsT COOBITHI C MOMOIIBIO YHUCIOBOU MPSIMOM, JTHAarpaMm
Ditnepa, GOPMYJIIbI CIIOKCHUS BEPOSITHOCTCH.




IIpencrasinenue CIIy4arHOro
SKCIICPUMEHTA B BUJC JIcpeBa

OcBauBaTh MOHSITUS: [IPABUJIO YMHOXXCHHUS BEPOSITHOCTEH, YCIIOBHASI BEPOSITHOCTD,
HE3aBHCUMBIC COOBITHSI JePEeBO CIIy4alfHOT'O ONBITA.

HN3yuats cBoiicTBa (ONpeencHus) He3aBUCHUMBIX COOBITHH.

PemiaTe 3a1a4u Ha OIIpe/Ie]ICHUE U HCIIOJIH30BAHNE HE3aBUCHUMBIX COOBITHIA.
Pemrats 3amaum Ha TIOMCK BEpPOSITHOCTEH, B TOM 4YHCJIE YCJIOBHBIX, C
HCIIOJIb30BAHUEM JIepeBa CIy4ailHOro OmbITa

O06o0menue,
KOHTPOJIb
(4 9)

IIpencrasnenue JAHHBIX.
OmnucarenbHasi craTucTUka. I'padsl.
BepositHOCTE City4aliiHOrO COOBITHSI.
DeMeHTbl KOMOMHATOPUKH

IToBTOPSATHL M3yYEHHOE W BBICTPAMBATH CHCTEMY

3HAHUH.

PemaTh 3aga4m Ha NpEICTABJICHUE U ONMCAHUE JAHHBIX C IOMOIIBIO M3yUYEHHBIX
XapakTepucTuk. Pemarhb 3agaumn ¢ mpuMeHeHHueM rpados.

Pemlare 3agauMm  Ha HAaXOXKJICGHUE BEPOSITHOCTU  CIIydalHOI'O
BEPOSITHOCTSIM ~ DJIEMEHTapHbIX  COOBITMiH, B TOM 4YuCIE B
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH.

PemaTts 3agaum Ha HaXOXJEHHE BEPOSTHOCTEH OOBENWHEHUSI M IIEPECEUCHHUS
COOBITHII, B TOM YHCJIE HE3aBHCHMBIX, C HCIIOJb30BaHUEM TI'padHUYECKUX
OpEe/CTaBJIEHUN U JepeBa CIy4aliHOro OIbITa.

Pemrats 3amaum Ha nepeduciieHHWE KOMOWHAIUMK (YHCiIa IepecTaHOBOK, YHCIIA
coYeTaHWi), Ha HAXOXJICHHE BEPOSTHOCTEH COOBITHII C IPUMEHCHHEM
KOMOWHATOPHUKH, B TOM YHCJIE C HCIIOJIb30BAaHUEM TpeyrojbHuKa Ilackass

COOBITHSL IO
oneITax ¢

Poccuiickas
3JIEKTPOHHAsI HIKO0JIA

9 xnacc (ne meHee 34 u)

Ha3panmue
pazjaena (TeMbl)
(4HCJIO YaCOB)

OcHoBHOe cojiep:kaHHue

XapakTepucTHKa JesiTeTbHOCTH 00y4YaroImuxcst

D1eKTpoHHbBIE (LU (POBbIE)
00pasoBaTeIbHBIE PecypChl

IMoBTOpeHue Kypcad
KJjIacca
(4w

IIpencrasnenue JaHHBIX.
OmnucarenbHast CTaTUCTHUKA.
Onepanuu HaJ COOBITHUSIMU.

HeszaBucumocTs COOBITHIA

IToBTOPATH U3YyYEHHOE U BBICTPAMBATH CHCTEMY

3HAHUH.

PemaTs 3aga4m Ha IpeACTaBICHUE U ONIMCAHUE TaHHBIX.

PemaTts 3agaum Ha HaXOXIEHHE BEPOSTHOCTSH OOBEIMHEHUS M IICPECCUCHHUS
COOBITHII, B TOM YHCJIE HE3aBHCHMBIX, C HCIIOJb30BaHUEM TIpaduuecKux
NpEeJICTaBJIEHU U JepeBa CIy4aliHOro OnbITa.

Pemrates 3amaum Ha nepeduciieHHE KOMOWHaUMK (YHciia NepecTaHOBOK, YHCIa
codeTaHWi), Ha HAXOXJICHHE BEPOSTHOCTEH COOBITHII C IPUMEHCHUEM
KOMOWHATOPHUKH, B TOM YHCIIE C UCIIOJIb30BAaHUEM TPEyTroJbHUKa Ilackass

Poccuiickas
JIEKTPOHHAS LIKOJIA




DJ1eMeHTBI Kom6unaropnoe IIpaBUIIO OcBanBaTh NOHSITHSI. KOMOWHATOPHOE IIPABUJIO YMHOXKEHHUsI, YIOPSAOYSHHAas Poccuiickas
KOMOHMHATOPHKH YMHOKCHHUS. TTepecraHoBKH. napa, Tpoiika 0O0BEKTOB, MEPECTAHOBKA, (pakTOpHal YHCIa, COYETAHHUE, UHCIO 3JIEKTPOHHAsI
(4 ) dakropuan. CoueraHuss U YHUCIIO coueraHui, TpeyroiabHuK Ilackastsi. HIKOJIAa
coueraHuil. TpeyronpHuk Ilackas. Pemiare 3aga4M Ha IIEPEUMCICHHUE YIOPAJOYCHHBIX Hap, TPOEK, IIEPEUYUCICHUE
ITpakTuueckas padorta IIEPECTAaHOBOK M COUETAHUU 2JIEMEHTOB PA3JIMYHBIX MHOXXECTB.
«BbIuncieHre  BEpOSITHOCTEH € Pemiate 3agauym Ha IpUMEHEHHE 4YHCJIa COYeTaHWil B anreOpe (cokpaméHHoOe
HUCIIOJIL30BAaHUEM KOMOMHATOPHBIX yMHOXeHue, onaoMm Herotona).
(yHKIHUH >IEKTPOHHBIX TaOIHID> PemaTs, mpuMeHsisi KOMOUHATOPUKY, 3aJadld Ha BBIYNCIICHHE BEPOSTHOCTEH, B
TOM YHCJI€ C IIOMOIIBIO JIEKTPOHHBIX TAOJIUIL B XOA€ NPAKTUIECKONPaOOTHI
Feomerpuyeckas I"eomerpuueckas BEPOSITHOCTb. OcBauBaTh TMOHSATHE TICOMETPUYECKOM BeposiTHocTH. PemaTrh 3agauym  Ha Poccuiickan
BEPOATHOCTH Ciny4daliHpId  BBIOOp TOYKH M3 HaAXO0XJIEHUE BEPOATHOCTENM B ONBITaX, MPEJCTABUMBIX KaK BBIOOp TOYEK H3 3JIEKTPOHHAs
(4 ) durypsl Ha  IUIOCKOCTH, H3 MHOTOYTOJIBHHUKA, KPyTa, OTPE3Ka WUIN TYyTH OKPYKHOCTH, YUCIOBOTO ITPOMEXKYTKaA IIKOJIA
OTpe3Ka, U3 JyTHOKPYKHOCTH
HcnbiTanus HcneiTanne. Ycmex w  Heymada. OcBauBaTh NOHSITHSI. HCIBITAHUE, YJIEMEHTAPHOE COOBITHE B HMCIBITAaHHU (yCcHeX U Poccuiickas
Bepnym (6 Cepusi  HCHBITAaHUW 1O HEPBOIO HeyJada), Cepusl MCHBITAHWUM, HACTyIJIEHWE MEepBOro ycrexa (Heyaadu), cepus 3JIEKTPOHHAS
q) ycunexa. HWMcnoeitanusa beprymu. ucnelTaHu beprysum. IIKOJIA
BeposatHocTtn coObITHii B cepumn PemaTs 3agaumM Ha HaxXOXXJICHUE BEPOSTHOCTEH COOBITHII B CEpUM UCHBITAHUMI 110
UCHBITAHUN Bepnyiuu. TIEepPBOTO ycIexa, B TOM UHCIIe ¢ IPUMEHEHUEM (DOPMYIIBI CyMMBI T€OMETPUIECKOM
IIpakTnueckas pabora MPOTPECCHUH.
«Hcnbrranus bepnyiin» PemraTe 3agaum Ha HaAXOXXIEHHE BEPOSITHOCTEH 3JIEMEHTAapHBIX COOBITUH B CEpUU
UCTIbITAaHUM bBepHyn, Ha HaXO0XXIEHUE BEPOSITHOCTU ONpENesIEHHOIO YHcia
YCIIEXOB B cepuM ucnblTanuii bepnymnu. U3ydyaTs B Xo/e nNpakTH4YecKoii padoTsl, B
TOM YHCJIE C IOMOIIBIO IHU(POBBIX PECYpPCOB, CBONHCTBA BEPOSITHOCTH B CEPUU
ucnblTaHuil bepuynnu
Cayuaiinas Cryuaiinast BEIMYHMHA u OcBONMTHL NOHATHS: ClydaliHas BeJIMYMHA, 3HAUE€HHE CIydalfHON BEJIHYHHBI, Poccuiickas
BeJINYHMHA pacrpenenenue BEPOSTHOCTEU. | pacrpeesieHue BEPOSITHOCTEH. J1eKTPOHHAS
(6 1) Maremariaeckoe | OKmaaHue 1| Hzyyarh M 06CYKAATh INPUMEPHl JUCKPETHBIX U HENPEPLIBHBIX —CIydaiHBIX IKOoJIa
Aucnepcus ClIydanHOM BCIHIMHBL. BEJIMYMH (POCT, BEC UYEJIOBEKAa, YHCIICHHOCTHh HACCIJICHUS, APYTHEe N3MCECHUYHUBBIC
IMpumepsr MaTEMaTH4YCCKOro BEJIMYUHbBI, PpACCMATPUBABIIICCSI B KYPCE€ CTATUCTHKH), MOACIBHBIX CIIydalHBIX
OXXHMAaHHs  KaKk  TEOPCTHHCCKOro BEJIMYUH, CBSI3aHHBIX CO CIIyYallHBIMU OITbITaMu (OpOocaHre MOHEThI, UT'PATIbHOM

CpEAHEIro 3HAYCHUSBEJININHBI.

TTonsitne o 3axkoHE OONBIINX YHCE.
N3mepenue BEPOSITHOCTEN c
noMompeo  4actoT. [Ipumenenwue
3aKOHAOOJIBIITNX YUCET

KOCTH, CO CIIy4ailHbIM BEIOOPOMHU T. II.).

OcBauBaTh TOHSTHUSI. MaTEMaTUYECKOE OXKHJAHHE CIIydalHONW BEJIWYHHBI Kak
TEOPETUIECKOEe CpeaHee 3HAadeHHE, JUCIIEPCHUs CIIydaiHOH BEJIWYHHBI KaK aHAJIOT
JIUCIIEPCHHU YHCIIOBOTO Habopa.

Pemiatp 3aJa4M Ha BBIYMCICHHE MATEMATHYECKOrO0 OXKHUIAHHUS U JIUCIICPCHU
JUCKPETHON ClIydyalHOM BEJIMYHHBI 110 33JlaHHOMY pPacIIpeIeJIEHHI0, B TOM YHCJIIE
3a/1a4, CBSI3aHHBIX CO CTPaAXOBaHHUEM U JIOTCPESIMH.

3HAKOMHUTBCSI C MaTeMaTHYECKUM OXHIAHUEM U JUCHEpPCHEH HEKOTOPBIX
pacrpezeneHuii, B TOM YHCJIe paclpeaesIeHUs] CIIyqalHOW BEITNIHHEI

«4YHCJIO yCIexXOoB» B cepud ucnbiTanuii bepHyiumm. U3ydyaTh 4acToTy COOBITHS B
MOBTOPSIFOLINXCSI CIIy4ailHbIX ONBITaX KaK CIIyYalHYIO BEJIHYUHY .

3HAKOMUTBCH C 3akoHOM Ooibiux yucen (B dopme beprymnm): npu OGoibmiom




qHCJIe ONBITOB YaCTOTa COOBITHSI OJIN3Ka K ero BEPOATHOCTH.
Pemarthb 3aJa4M Ha UBMEPCHUC BepOHTHOCTeI;‘I C NIOMOIIBIO HAaCTOT.

OOcy:kI1aThe poJib 3aKOHAa OOJBIIMX YHCET B OOOCHOBAaHWH YacTOTHOTO MeEToaa
HU3MEpPEeHUS] BEPOSITHOCTEH.

OOcyxaaTb 3aKOH OOJIBIIMX YHUCEJ Kak IPOSBICHHE CTAaTUCTUYECKON
YCTOMYMBOCTH B M3MEHYHBBIXIBJICHUSX, POJIb 3aKOHA OOJIBIINX YHCEI B IPUPOJICH
B KM3HU YEJIOBEKa

O0o0menue,
KOHTPOJIb

(10 )

IIpencraBnenue JAaHHBIX.
OnucarenpHast CTAaTUCTHKA.
BepositHocTh CIIy4alHOTr O
COOBITHS. DIeMEeHTBI
KOMOMHATOPHUKH. CnyuaiiHbie

BCJIMYHUHBI U PAaCIIpEaCIICHUA

IToBTOPATH U3yUYEHHOE U BBICTPAMBATH CHCTEMY

3HAHUH.

PemaTs 3aga4um Ha IpeACTaBICHUE U ONIMCAHUE TaHHBIX.

Pemarp 3aga4yn Ha HaXOXKJAEHHUE BEPOSITHOCTEH COOBITHUI, B TOM YHCJIE B ONBITax C
PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMH COOBITHUSIMU, BEPOSITHOCTEH OOBEIWHEHHS U
TIepeceUeHUs] COOBITHI, BBIYUCISITH BEPOSITHOCTH B OMBITAX C CEPUSIMHU CIIy9JalHBIX
UCTIbITAaHUM

Poccuiickas
3JIeKTPOHHAs
IIK0JIa
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