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MMOACHUTEJIBHAA 3AIIUCKA

OBLIAA XAPAKTEPUCTHKA YYEBHOI'O TIPEIMETA «MATEMATUKA»

PabGouass mporpamma no wMaremMaTuke Ui oOydarommxcss 6—9 kiaccoB
pa3paboTana Ha ocHOBe dPenepadbHOT0 TOCYJIapCTBEHHOTO 00pa3oBaTEIBHOTO
cTaHJapTa OCHOBHOTI'O OO0IIeroo0pa3oBaHUsi ¢ y4ETOM U COBPEMEHHBIX MUPOBBIX
TpeOOBaHUN, NPEABSIBISIEMBIX K MaTeéMaTHYeCKOMY OOpa30BaHUIO, U TPAUIIAU
poccuiickoro oOpa30oBaHUsI, KOTOpbIE OOECIIEYHBAIOT OBJIAJICHUE KIIFOYEBBIMU
KOMITETCHIIUSIMH, COCTaBJISIIOIIUMH OCHOBY JIJIsl HEMPEPBIBHOIO OOpa3oBaHUS U
caMOpa3BUTHSI, a TaKXE IIEJOCTHOCTh OOLIEKYJIBTYPHOIO, JIMYHOCTHOTO |
IMO3HABATEIbHOI'O pa3BUTHs oOydaromuxcs. B paboueil mporpamMme y4TeHbI UEHU
u noyokenus KoHuenmuu pa3BUTHsT MaTeMaTHYECKOrOo oOpa3oBaHUS B
Poccuiickoii dDenepanuu. B snoxy nudpoBoit TpaHchopmanuu Bcex cdep
4eJIOBEYECKOU JIeSITEIIbHOCTU HEBO3MOXKHO CTaTh OOpa3oBaHHBIM COBPEMEHHBIM
4eJIOBEKOM ©Oe3 ©0a30BOM MaTeMaTU4YeCKOW IIOATOTOBKH. YK€ B IIKOJIe
MaTeMaTHKa CIIY>XKUT OMOPHBIM IIPESAMETOM JUIS U3YUYCHUS CMEKHBIX JIUCITUTLIAH,
a m[ocJjie IIKOJIbI peallbHOW HEOOXOAUMOCTBIO CTAaHOBUTCS HEIPEPBIBHOE
obOpa3zoBaHue, 4YTO TpeOyeT MOJHOICHHOW ©0a30BOl 00mIe00pa3zoBaTEIILHOMN
MOATOTOBKH, B TOM YHCJIE U MaTE€MaTUYECKOW. DTO OOyCIOBJIEHO TE€M, UTO B
HaIllll JHUA pacTeT 4YHCIO mpodeccuii, CBSI3aHHBIX C HEMNOCPEIACTBEHHBIM
NpUMCHECHUEM MaTeMaTHKU: U B cdepe IKOHOMUKH, U B OH3HEcCe, U B
TEXHOJIOTUYECKUX 00IaCTAX, U Ja)Xe B r'yMaHUTapHbIX cdepax. Takum oOpazom,
KPYTIIKOJIBHUKOB, /ISl KOTOPBIX MaTeéMaTUKa MOXET CTaTh 3HAYHUMBIM
OpeaIMETOM, PACIIUPSIETCS.

[IpakTryeckasi MOJIE3HOCTh MAaTEMAaTHUKH OOYCJIOBJIE€HA TEeM, YTOe€ MPEIMETOM
SIBIITIOTCSL  (PyHIAaMEHTAJIbHBIC CTPYKTYpPHI HAIIIETO MHpa: HNPOCTPAHCTBECHHBIC
(GopMBI U KOJMYECTBEHHBIE OTHOIICHHUSI OT IPOCTCHINUX, YCBAaUBACMbIX B
HETIOCPEACTBEHHOM OIIBITE, JO JOCTAaTOYHO CJIOKHBIX, HEOOXOJIMUMBIX JUJIS
pa3BUTHS HAYYHBIX W TIPUKIAIHBIX HJICH. be3 KOHKPETHBIX MaTeMaTHICCKUX
3HAHUM 3aTPyJHEHO IIOHMMaHWE NPUHIIUIIOB YCTPOWCTBA M WCIOJIb30BaHUS
COBPEMCHHOW TEXHHKH, BOCHOPHUSITAC ¢ HWHTEPIIPETAIUS Pa3HOOOpa3HOU
COLIMAJIbHOM, PKOHOMHYECKOM, MOJIUTUYeCcKOW wuHdopmaimu, ManodddeKkTuBHa
MOBCEIHEBHAsS IMPaKTHUECcKas AesTeNbHOCTh. Kaxk/IoMy UenoBeKy B CBOECH >KU3HU
OPUXOJUTCS BBIIOJTHATHL PACYEThl W COCTABISATH AJITOPUTMBI, HAXOJAUTh W
NpUMEHSITh (OPMYJIBI, BJIAJETh IMPAKTHUESCKUMU MPUEMAMH T'€OMETPUUYECCKUX
U3MEPEHUN U TIOCTPOCHHUM, YUTATh WHOOPMAIUIO, MPEJICTABICHHYIO B BHJC
TAOIUI, TUATrpaMM U TPpaUKOB, >KUTH B YCIOBHUSIX HEOTIPEACIEHHOCTH U TIOHUMATh
BEPOSAITHOCTHBIN XapaKTep CIIydailHbIX COOBITHIA.

OnHoBpeMEeHHO ¢ pacmupeHuemM cdep TNpUMEHEHUsS MaTeMaTHKH B
COBPEMEHHOM O00I1IecTBE BCE OOJiee BaXKHBIM CTAHOBUTCSI MaTEMAaTHYECKUN CTUITH
MBIIIUICHUSI, TPOSBIISAIOIIUNCS B ONPEJCIEHHBIX YMCTBEHHBIX HaBBIKax. B
npoliecce U3y4eHUsI MaTeMaTUKH B apceHal NPpUEMOB U METOJIOB MBIIIIJICHUS
4eJIOBEeKa EeCTECTBEHHBIM 00pa3oM BKIFOYAIOTCS WHAYKIOUS W ASTyKIHs,
0000IIeHne W KOHKPETH3alusl, aHaJlu3 W CHHTE3, Kilaccupukanus o
cucreMarulzanusi, abctparupoBanue u aHanorus. OOBEKThl MaTeMaTHYECKUX
IpaBHWIa YMO3AKIIOYCHHH, WX KOHCTPYHPOBAHHUS PACKPBIBAIOT MEXaHHU3M
JIOTUYECKUX ITOCTPOCHUM, CHOCOOCTBYIOT BBIpabOTKE yMEHUs (HOpMYJIUPOBATH,
O00OCHOBBIBATh U AOKa3bIBATh CYKJICHUSI, TEM CaMbIM Pa3BHUBAIOT JIOTUUYECKOE
MBIIUICHUEe. Beayimasi pojib MpUHAJIC)KUT MaTeMaTUKe U B (DOPMHUPOBAHUH
AJITOPUTMHUYECKOW KOMMOOHEHTHI MBIINUICHUSI W BOCIHUTAaHUHM YMEHHU



JICHCTBOBATh 110 3aJaHHBIM AJITOPHUTMaM, COBEPIICHCTBOBATH W3BECTHBIC U
KOHCTPYHUpOBaTh HOBBIE. B mporecce penieHusi 3agad — OCHOBOW y4eOHOM
JIEATSIILHOCTH Ha ypOKax MaTEMaTHKHA — Pa3BHBAIOTCS TAK)KE TBOpUYECKasi U
HPUKJIAaAHAsT CTOPOHBI MBIIIJICHUS.

OOyueHne MaTeMaThke JaéT BO3MOKHOCTb pa3BHUBaTh y OOYYarOIIHUXCS
TOYHYIO, pallMOHAJIIbHYIO U HH(POPMATUBHYIO p€4b, yMEHHEOTOHUpaATh Hanboee
MOJAXOJISIIIINE  SI3BIKOBBIC, CHUMBOJIMYECKHE, TrpadHuUecKue CcpeacTBa s
BBIPKCHHUSI CY)KJICHUHN M HATJISIAHOTO UX IPEIACTABICHUS.

Heo0xomuMbIM KOMIIOHEHTOM OOILIeH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUH
SIBIISICTCA  OOIlee 3HAKOMCTBO C METOJAaMU IMO3HAHHUS JICHCTBUTEIBbHOCTH,
MPEJICTaBICHUE O MPEAMETE M METOJaX MAaTEMaTHUKH, UX OTJINYUU OT METOJOB
JIPYTUX €CTECTBEHHBIX M T'YMaHHTApPHBIX HAyK, 00 OCOOCHHOCTSX NPUMECHCHHUS
MaTEeMaTHKH JUIS PCIICHUsS HAay4YHBIX M MNPUKIAIHBIX 3ajad. Takum obOpaszom,
MaTeMaTH4eCcKoe OOpa30oBaHHE BHOCUT CBOW BKJIaJa B (QopMUpOBaHUE OOIICH
KyJbTYpbI YCIIOBEKA.

HN3yyenne mareMaTHKH TaKKe CIIOCOOCTBYET ACTETUYSCKOMY BOCHHUTAHUIO
YeJI0BeKa, MOHUMAHUIO KPACOThl U H3SIIECTBA MAaTEeMAaTUYCCKHUX PACCYKICHHM,
BOCHPHUSITHIO TEOMETPUISCKUX (POPM, YCBOCHHUIO UIACU CHUMMETPHH.

IHEJU 1 OCOBEHHOCTHU U3YYEHUA YUEBHOI'O IIPEIMETA
«MATEMATUKAY. 6-9 KITACCEI

HpI/IOpI/ITeTHLIMI/I noeirsiMu O6y‘ICHI/I$I MaTeMaTHKe B 6—9 kjaccax sIBJISFOTCS:

— (¢opMupoBaHHUE [EHTPAJIBLHBIX MaTEeMAaTHYCCKHUX  IMOHATHH  (YHCIIO,
BCIIMYHMHA, TeOMeTpu4YecKas ¢Qurypa, nepeMeHHas, BEPOSTHOCTh, (YHKIIUSA),
o0ecrneynBaroIMX MPEEMCTBEHHOCTh U TEPCHEKTUBHOCTH MaTEMaTHYECKOTO
oOpa3oBaHUsI 0O0y4YarOIIUXCS;

—TII0/IBEeIeHUEe O0y4YarolIMXCsl Ha JIOCTYITHOM JJIsI HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MAaTE€MATUKHU U OKPY’KAIOIIEro MUpa, MOHMMaHUE MAaTEMAaTHUKH Kak
4acTH oO1Iel KyIbTyphl UEJIOBEUECTBA;

—Ppa3BUTHUE UHTEJJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaronmuxcsl,
IIO3HABATEIbHON AKTUBHOCTH, MCCIECIOBATEIbCKUX YMEHUW, KPUTUYHOCTHU
MBIIJICHUSI, THTEpECA K N3YYECHUIO MAaTEMAaTHKH;

— opmupoBaHUe PYHKIIMOHATILHONW MaTeMaTHIECKOW TPaAaMOTHOCTH: YMCHHUS
pacrio3HaBaTh  MPOSIBJIEHUST  MaTE€MaTHYECKUX  MOHSITHUH, O0OBEKTOB U
3aKOHOMEPHOCTEH B pEalbHBIX >KU3HEHHBIX CUTYAllUsIX U MPU U3YUYCHHUU JIPYTUX
Y4EOHBIX TIPEJIMETOB, TMPOSBJICHHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEMH,
(opmynupoBaTh UX Ha sI3bIKE MAaTEMAaTHUKH U CO3/IaBaTh MaTEeMaTHUYECKHE MOJIEIIH,
NPUMCHSTh OCBOCHHBIM MATEMAaTHYSCKHUM ammapar il PEIICHUs IPaKTHKO-
OPUEHTHUPOBAHHBIX 3aJ[ad, WHTEPIPESTHPOBATH UM OIICHUBATHh ITOJTYYCHHBIC
pe3yabTaTHI.

OcCHOBHBIE TUHUM COJIEp>KaHUSI Kypca mMaTeMaTuku B 6—9 knaccax: «YUwucna u
BBIUHCIICHHUS», <«Anredpa» («AnredOpandecKue BBIPOKCHUSD», «YpPaBHECHHS H
HepaBeHCTBa»), «DyHkuum», «l'eomerpusi» («I'eomerpuueckue GUTYPBI U UX
cBolicTBa», «l/3MepeHHe TeOMETpUYECKUX BeIUYuH»), «BeposaTHocTh U
cTaTUCTHKa». JlaHbIe JIMHUH pa3BHBAIOTCS ITapaUISIBHO, KaXK1asi B COOTBETCTBUHC
COOCTBEHHOW JIOTUKOW, OJHAKO HE HE3aBUCHUMO OJHa OT APYyroil, a B TECHOM
KOHTAaKTe U B3auMojercTBHU. Kpome »5>Toro, mux OOBESAHHSCT JOTHYSCKasi
COCTaBJISIFOIIAsl, TPAJAUIIMOHHO TIPUCYIasi MaTeMaTHUKE M MPOHU3BIBAIONIAs BCE



MaTeMaTHYeCKue Kypchl MW cojaepkarenbHble JuHUH. ChopMyInpoBaHHOE B
denepa’dIbHOM T'OCYJAPCTBEHHOM O(QR30BATEIILHOM CTaHIapTe OCHOBHOTO OOIIETO
o0pa3oBaHusl TpeOOBaHHE «YyMETh OIEPHUPOBATH NOHSATHUSIMHU: ONpeAciICHHE,
aKCcHoMa, TEOpeMa, JI0Ka3aTeJIbCTBO; YMEHHE PacIliO3HaBaTh UCTUHHBIC U JIOKHBIE
BBICKA3bIBaHUS, HIPUBOJAUTH IIPUMEPHI U KOHTPIPUMEPHI, CTPOUTHBBICKA3bIBAHUS U
OTPULIAHUS BBICKa3bIBAaHUI» OTHOCUTCA KO BCEM Kypcam, a (opMupoBaHue
JIOTUYECKUX YMEHHM paclpe/ieisieTCsl IO BCEM TIoJlaM OOydYeHHsI Ha YpPOBHE
OCHOBHOTO oOmiero o6paszoBanwus. Comepxanue oOpa30BaHUs, COOTBETCTBYIOIIICE
IIPEIMETHBIM  pe3yJbTataM ocBoeHus IlpumepHoii paboueld HOporpaMmsl,
pacripesieIEHHBIM MO rojgaM OO0y4YeHUsI, CTPYKTYPUPOBAHO TAaKHUM OOpa30OM, YTOOBI
KO BCEM OCHOBHBIM, HPUHIMIHAIBHBIM BOIIPOCAaM OOydYalolIMecs OOpallairch
HEOJHOKPATHO, YTOOBI OBJAJCHUE MATEMAaTHYECKHMH IIOHSITHSIMH M HaBBbIKAMHU
OCYIIECTBIISIIIOCH ITOCJIEOBATEILHO U MMOCTYIATEIBHO, C COOIIOICHUEM MTPUHIIUIIA
IIPEEeMCTBEHHOCTH, a HOBBIE 3HAHUsS BKIIOYAINCHh B OONIYyI0 CHCTEMY
MaTeMaTHYECKUX IIPEJICTABJICHUH OOYYarolIuXCs, pacuupsisi U yriayousst eg,
00pa3yst IpOYHbIE MHO>KECTBEHHBIC CBSI3U.

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

B coorBerctBuM ¢ ®PenepanbHbIM T'OCYJIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIApTOM  OCHOBHOro  oOOIIero oOpa3oBaHUS  MaTeMaTUKa SBJISIETCS
o0s13aTeIbHBIM MPEJIMETOM Ha JIAHHOM YpOBHE oOpa3oBanus. B 6—9 kiaccax
y4eOHbIi npeaMeT «MaTteMaTHuKa» TPaJuIllMOHHO U3yYaeTcs B paMKaxX CIeIYOIINX
y4eOHBIX KypCOB: B 6 ki1acce — Kypca «MaremaTtuka», B 7—9 Kiraccax — KypCOB
«AnredOpa» (BKJIIOYAas DSJIEMEHTbl CTAaTUCTUKH W TEOPUU BEPOSITHOCTEH) U
«I'eomerpus». Hacrosimmeid mporpaMMoii BBOJIUTCSI CaMOCTOSITCIIbHBIN y4eOHBIN
Kypc «BeposATHOCTh M CTaTUCTUKA.

Hacrosmieii mporpamMMoi nmpeaycMaTpuBaeTCs BhIJICJICHHE B ydeOHOM TUTaHE Ha
W3ydyeHUEe MaTeMaTUKH B 6 Kjacce 5 ydeOHBIX 4acOB B HEJICITIO B TEUCHUE KaXKI0T'O
roga oobydeHus, B 7—9 kiaccax 6 y4eOHBIX YaCOB B HEJCIIO B TCUCHUE KaXKJIOTO
roga oOydeHus,Bcero 782 yyeOHBIX daca.

TemaTtnueckoe MJIaHUPOBAaHHE Y4YEOHBIX KYpPCOB UM  PEKOMEHIyeMoe
pacrpenesieHWe y4eOHOro BpEeMEHM JUII U3YYEHHUs  OTAEIbHBIX  TEM,
NPEUIOKEHHBIE B HACTOSIIIEN IIpOorpaMMe, HaJl0 paccMaTpUBaTh KaK MPUMEpPHBIE
OPUEHTHPHI B NOMOIIb COCTABUTEJIO aBTOPCKOM pabdoueil mporpamMmsbl U MPExXIAe
BCET0 YUHUTE0. ABTOp pabouyell mporpaMMbl BOPAaBE YBEJINYNUTH UJIM YMEHBIIUTH
MPEAI0KEHHOE YHUCIJIO YUEOHBIX YacOB HAa TEMY, UTOOBI YIiIyOUTHCS B TEMAaTHUKY,
Oosiee 3aMHTEPECOBABIIYI0 YUYEHUKOB, WJIM HAlpaBUTh YCHUJIMSI HaIIPEOJI0JIEHUE
3aTpyaAHeHUU. JlomycTMMO  TakXe  JIOKAJIbHOE  IIepepaclpesics;icHue U
IIEpECTaHOBKA JJIEMEHTOB COJAEp KaHUsl BHYTPHU JaHHOro kjaacca. KomanuecTBo
OPOBEPOYHBIX PabOT (TeMaTHUYECKUH U UTOTOBBIM KOHTPOJIb Kadye€CTBa YCBOEHUS
y4eOHOro marepuajia) U UX THUI (CaMOCTOSATEIbHbIE M KOHTPOJBbHBIE PalboOThl,
TECThI) OCTAIOTCA Ha YCMOTpEHHE yuuTens. Takke yduTesb BIIpaBe€ YBEIUYUTh
WM YMEHBIIUTHh YHCIIO y4YeOHBIX HacoB, OTBeAEHHBIX B I[IpmmepHoil paboueit
nporpamMmme Ha  0o0oOmIeHue, IIOBTOpPEHHE, CHUCTeMaTH3allMi0  3HaHUM
obOydarormuxcsi. EIMHCTBEHHBIM, HO NOPUHIUIIHAIILHO BaXXHBIM KPHUTEPHEM,
SIBJIIETCSI JIOCTHDKEHHUE PpPe3yJbTaTOB OOYy4YEHUsI, YyKa3aHHBIX B HaCTOSIICH
nporpaMmMme.



IIMIAHUPYEMBIE PE3YJBTATBI OCBOEHUAYYEBHOI'O ITPEJIMETA
«MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHHA

OcBoenue ydeOHOTO mpeamera «MaTemMaTHka» JOJDKHO OOecIieuynBaTh
JIOCTMDKEHME Ha YPOBHE OCHOBHOIo OOIIero oOpa3oBaHHUsI CJIEAYIOLINX
JIMYHOCTHBIX, METAIIPEIMETHBIX U MMPEAMETHBIX 0OpPa30BaTEIbHBIX PE3YJIHTATOB:
JJMYHOCTHBIE PE3YJIbTATBI

JInaHOCTHBIE pe3ynbTaThl OCBOCHHS HOPOrpaMMbl yd4eOHOTO mpeaMeTa
«MaremMmaTHuka» XapaKTepHU3YyIOTCH:

IlaTpuoTnyeckoe BoCIUTAHME:

MPOSIBJIEHUEM UHTEpECA K IIPOLIJIOMY 1 HACTOAIIEMY POCCUMCKON MaTeMaTHUKH,
IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHXKECHHSIM POCCHHCKHUX MaTE€MaTHKOB U
pOCCUMCKON MaTeMaTUYECKOM IIIKOJIbI, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B
JIPYTUX HayKax U ONpUKIIagHbIX chpepax.

I'pazknanckoe M 1yXOBHO-HPABCTBEHHOE BOCIHTAHHe:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH I'pakJaHWHA U peau3aluHi €ro
npaB, OpPEACTaBICHUEM O MaTeMaTUYECKHX OCHOBaX (PyHKIMOHHUPOBAHUS
Pa3INYHBIX CTPYKTYP, SIBJICHHUH, OPOLIEAYp I'pakIaHCKOro oO1ecTBa (BbIOOPHI,
OIPOCHI U Mp.); TOTOBHOCTBIO K OOCYXAEHUIO 3TUUYECKUX ITPOOIEM, CBsI3aHHBIX
C HOPAKTUYECKUM HOPUMEHEHHUEM JOCTHIKEHUU HayKHU, OCO3HAHUEM Ba)XHOCTHU
MOPaIbHO-3TUYECKUX MPUHIMUIIOB B A€ATEIBHOCTH yUEHOTIO.

Tpynosoe Bocnuranue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHME€ B PEIIEHHM MPAKTUYECKUX 3a7ad
MaTEMaTUYECKON HaIlpaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMaTH4YECKOTO
oOpa3oBaHUsl Ha OPOTSHKEHUM BCEHM >KU3HM ISl YCHEIIHONW NpodecCHOHaIbHOMU
JIEATEIbHOCTH W PAa3BUTHEM HEOOXO/MMBIX YMEHHWI;, OCO3HAaHHBIM BBIOOPOM H
IIOCTPOEHUEM UHIAUBUAYAIbHON TPaeKTOPHUHU OOpa30BaHUS M KU3HEHHBIX IJIAaHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEMN.

JcTeTHYecKoe BOCIHTAHHE:

CIIOCOOHOCTBIO K  HSMOLMOHAJIbHOMY W  3CTE€THYECKOMY  BOCHPUSATUIO
MaTeMaTH4YEeCKUX OOBEKTOB, 3aj/lad, PEIIeHUN, pacCy>KJICHUI; yMEHUIO BUJIETh
MaTeMaTH4YeCKHE 3aKOHOMEPHOCTHU B HCKYCCTBE.

IlenHOCTH HAYYHOT O HO3HAHNA:

OpUEHTallUel B JAESITEJIPHOCTHM Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX
MpeACTaBIEHNUII 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS UEJIOBEKA, IPUPOBI U
oOniecTBa, NOHUMaHHEM MAaTE€MATUYECKOW HAayKH Kak c@epbl 4YeJIOBEUECKOU
JE€ATEIBbHOCTH, DTAIIOB €€ pa3BUTHUSIN 3HAYUMOCTH ISl pa3BUTHUSI HIUBUIIN3ALIUH;
OBJIaJICGHUEM SI3bIKOM MaT€MaTUKU U MaTEMaTHYECKOU KyJIbTYPOH Kak CpeaCTBOM
IIO3HAHWs MHPA; OBJIAJACHHUEM IMPOCTEHIIIMMH HaBBIKAMM HCCJIEA0BATEIBCKOM
JEeATEIbHOCTH.
®usuyeckoe BocnuTanue, GopMHPOBAHHE KYJIbTYPHI 310POBbS M IMOLHOHAJIBHOIO
Os1aromosy4us:

TOTOBHOCTBIO IPUMEHATHh MaTE€MaTHYECKHE 3HaHHs B HHTEpPEcax CBOETO
3JIOPOBbSI, BEIEHHUs 3J0poBOro obOpasza JKHU3HM (3I0pOBOE  MHUTAHUE,
cOaJlTaHCUPOBAHHBIM PEXHUM 3aHATHH UM OTIbIXa, peryJjisipHas Quandeckas
AKTUBHOCTH); CQOPMHUPOBAHHOCTHIO HaBbIKa pPePIJICKCUH, IPU3ZHAHUEM CBOETO
npaBa Ha ONIMOKY M TaKOI'O K€ MpaBa JIpyroro 4yejoBeKa.

JKO0JI0THYECKOe BOCIIUTAHHE:

OpHMEHTalMEN Ha IPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUM ISl pELICHUs 3a1a4
B 00JIacTHM COXPaHHOCTH OKpY >Karollleil cpeibl, IMIIaHUPOBAHUSA IOCTYHKOB H
OLICHKHM HX BO3MOJKHBIX IMOCJIEACTBHUH JJIsI OKPYXXAIOLIEW cpenbl; OCOZHAHUEM
rj100aJbHOTO XapakTepa YKOJIOTHYECKUX MPOOJIEM U IMyTeN UX pelIeHUs.



JIM4HOCTHBIE Pe3yJIbTATHI, 00ecTeYHBAIOLIME ANANTANUI0 00Y4AKOIIErocs K H3MEHSIOIIHMCS
YCJI0OBHSAIM COLUAJIBLHOM ¥ IPUPOAHOM Cpeabl:

FOTOBHOCTBIO K JCUCTBUSIM B YCJIOBHUSIX HEONPENECIEHHOCTH, IIOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO AEATEIBHOCTD, B TOM YHCJIE
YMEHHME YYUTHCS y APYIuX JIOACH, NpHOOpeTaTh B COBMECTHOU AEsATEIIbHOCTH
HOBBIC 3HAHUsI, HABBIKA U KOMIIETCHLIMM W3 ONbITA APYIUX;

HEOOXOJAMMOCThIO B  (OPMHUPOBAHMM HOBBIX 3HAaHUM, B TOM 4HCIE
opmyspoBaTh UJIEH, MOHITHS, THIOTE3bI 00 00BEKTAaX U SIBJICHUSIX, B TOM YHCJIE
paHee HE U3BECTHBIX, OCO3HaBaTh JA€(PUIUTBI COOCTBEHHbIX 3HAaHUH U
KOMIIETEHTHOCTEH, IJIAaHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYyalMIO,  BOCIPUHUMATH
CTPECCOBYIO CUTYaIllUIO KaK BBI3OB, TPEOYIONINII KOHTPMEP, KOPPEKTHPOBATH
IIpUHUMAaEeMble pelUIeHUs U AeUCTBUsA, (OPMYIUPOBATh U OLIEHUBATh PHUCKHU U
NOCJEACTBUS, POPMHUPOBATH ONBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yiabTaTbl OCBOEHUS MpPOrpaMMbl y4YEOHOTOo IIpeaMeTa
«MartemaTuka» XapakTepU3yIOTCsl OBJIAJCHUEM VHUBEPCANIbHbIMU NO3ZHAGAMEIbHBIMU
OelicmeusAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU OelUCEUAMU U YHUBEPCATbHLIMU
DeyNAMmUGHBIMU OetCMEUAMU.

1) YHuusepcanvHvie noznagamenvHwvle Oelicmseusi obecneuusarom @Gopmuposanue
0a306bIX KOCHUMUBHBLIX NpoYyeccos odyyarowuxcs (0c6oeHue Mmemooos HNOZHAHUS
OKpYIICcawe20 Mupa, npUMeHeHue J102U4ecKux, Ucciedo8amenbCckKux onepayuil, YMeHul
pabomams ¢ uHgopmayuell).
baszoBbie noruyeckue NEHCTBUS:

—  BBIIBJITh U XapaKTEpPU30BaTh CYIIECTBEHHBIC IIPU3HAKHM MAaTEMAaTHYECKUX
OOBEKTOB, TIIOHATHH, OTHOIICHUN MEXAY IMOHITUAMH; (HOPMYIITUPOBATH
OIIpeAeIICHUSA HOHSITUM; yCTaHaBJINBAaTh CYLLIECTBEHHbIN HpU3HAK
KJIacCu(UKaIUM, OCHOBaHHUS JUII OOOOmIEeHHs ¢ CpaBHEHWsS, KPHUTCPHUH
OPOBOAMMOIO aHAJIN3a;

— BOCIIpUHUMATh, (OPMYJHMpOBaTH M  IPeoOpPa30OBBIBATH  CYXKJICHUS:
YTBEPIUTEIbHBIE U OTpULIATEIIbHBIC, €EIUHUYHBIEC, YaCTHBIE U OOIIIME; YCIOBHBIE;

—  BBIIBJISITh MaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NIPOTUBOPEIHS
B (pakTax, JaHHBIX, HAOIIOJACHUSIX U YTBEPXKACHUSX; Ipe/jlaraTh KpUTEPUH IJIs1
BBISIBJICHUS 3AKOHOMEPHOCTEN U NPOTHUBOPEYN;

— fJenaTh BBIBOJIBI C HCIIOJBb30BAHHMEM 3aKOHOB JIOTHMKH, JAE€IYKTHUBHBIX U
WHOYKTUBHBIX YMO3AaKJIIIOUEHUN, YMO3AaKJIIOUEHUH 110 aHAJIOTHH;

—  pa3duparh J0Ka3zaTeJIbCTBA MAaTEeMaTHYECKUX YTBEPXKACHUH (IpsIMble U OT
MIPOTUBHOIO), IIPOBOJAMUTH  CaMOCTOSITEJIbHO  HECJIOXXHBIE  JIOKa3aTeJIbCTBA
MaTreMaTHdecKkuX (paKTOB, BBICTpAHMBaATh apryMEHTAIHIO, MPUBOJUTH MPUMEPHI U
KOHTPHpPUMEPHI; 00OCHOBBIBAaTh COOCTBEHHBIE PACCyKIECHUS;

— BbBIOMpaTh cnoco0 pemeHuss y4yeOHoW 3agadyu (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEIICHUs, BBIOUpATh HanOoJIee MOAXOASIIINIC YUETOM CaMOCTOSITEIILHO
BBIJI€JIEHHBIX KPUTEPHUEB).

bazoBble uccnenoBarenbckue JeHCTBHSA:

—  HCHOJIb30BaTh BONPOCHI KaK MCCJIECAOBATEJIBCKUU HWHCTPYMEHT IIO3HAHMUS;
(popmynupoBaTh BOIIPOCHI, (pukcupyromye OpOTHBOpPEYHE, npobiemy,
CaMOCTOSITEJILHO YCTaHaBJIMBAaTh HCKOMOE M JaHHOE, (GOpMUPOBATH THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIUIO, MHEHUE;

— TIIPOBOAUTH IIO CAMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY HECJIOXXHBIN
DKCIIEPUMEHT, HEOOJbIIOE HCCIEeJOBaHUE II0 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTeMaTHYEeCKOI0 OOBbEKTa, 3aBUCUMOCTEN 0OBEKTOB MEX/Iy COOOM;



—  CaMOCTOSITEIbHO (PpOopMyIUpOBaTH OOOOIIEHUS M BBIBOJBI MO pe3yiabTaTaM
NPOBEAEHHOIO  HAOJIIOJEHUs, MCCIENOBaHUs, OLIEHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U 0000 IIICHU;

— M[POTrHO3WPOBATHh BO3MOXKHOE pa3BUTHUE MpoIEcca, a TaKXe BBIABUTATH
MPEAIIOI0KEHU O €r0 Pa3BUTUH B HOBBIX YCJIOBHUSIX.

Pabora ¢ unpopmarmeii:

—  BBIIBJBITH HEJOCTAaTOYHOCTh M HW30BITOYHOCTH HWH(pOpMaLWH, JaHHBIX,
HEOOXOAMMBIX Ul pEIIeHUs 3aJlauu;

— BbIOMpaTh, aHaJIU3UPOBAThH, CHUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH
WH(GOPMAIIHIO PA3ITUIHBIX BUIOB U (DOPM IIpEICTaBIICHUS;

— BbIOWpate ¢GopMy mOpeacTaBieHHUs UHPOPMAIMHM H WUIIOCTPHUPOBATH
peliaeMble 3ajlauM cXeMaMu, JuarpaMMaMu, MTHOM rpadMKoi 1 MX KOMOUHAIUSIMU;

— OLIEHMBaTh HaJAEKHOCTh HWHQMOPMALMU IO KPUTEPHUSIM, IPEII0KCHHBIM
yduTesneM uin copMyITHUPOBAHHBIM CAMOCTOSITEIIBHO.

2) Vhueepcanvnvie KOMMyHUKamugHble oelicmsus obecneuusarom

copMUpOBAHHOCIb COYUATILHBIX HABLIKOG 00YUAIOUWUXCHL.

OO0eunue:

—  BOCIIPpMHUMATh U (pOPMYIUPOBATH CYKJICHHUSI B COOTBETCTBUHU C YCIIOBUSIMHU U
LEIJISIMHA OOIICHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX
U IIMCBMEHHBIX TEKCTaxX, JlaBaTh IIOSCHEHUs II0 XOJAYy peLIeHUs 3ajJlayH,
KOMMEHTHUPOBATH MOJYYCHHBIN PEe3yJIbTaT;

— B XOJ€ OOCYXICHHS 3aJaBaTh BONPOCHI II0 CYIIECTBY OOCYX/1aeMOW TEMHI,
npoOsieMbl, pemaeMoil 3azadyd, BBICKa3blBaTh HJAEU, HAILICJIEHHBIE Ha IIOMCK
peuIeHMsI; CONMOCTAaBIATh CBOU CYXXACHUS C CYXJICHUSIMH JPYyTUX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pPa3jIU4Hde U CXOJCTBO MNO3ULIUN; B KOPPEKTHOH dopme
dopmynupoBaTs pazHOTrIIacusi, CBOM BO3PAKCHUS;

—  OPEeACTaBISATH PE3yJIbTAThl PEIICHHUS 3aJlaud, SKCIIEPUMEHTA, UCCIICIOBAaHHUS,
MPOEKTa; CaMOCTOSITEJILHO BbIOUpaATh (opMaT BBICTYIUIEHHs C Y4E€TOM 3ajay
MPE3eHTAllnA U OCOOCHHOCTEN ayITMTOPHU.

CoTpyaHHYeCTBO:

— TIOHUMAaTh u UCTOJIB30BaTh NpeuMyIIecCTBa KOMaHJTHOM "u
UHJIUBUAYAJIBHON pabOThI NIPU PEHIEHUHN YUeOHBIX MaTeMaTHYECKUX 3aj1ady;

— TIIpUHUMATH 11€Jb COBMECTHOM IeATEeIbHOCTH, IUIAaHUPOBATH OPraHU3AILUIO
COBMECTHOM padoOThI, pacrpenessiTb BUAbl paboOT, JOroBapuBaThCs, OOCYXKIaTh
MpolLEecc U pe3yabTaT padoThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJIEH;

— yd4acTBOBAaTh B IpyHMnoBbIX ¢popMax padoThl (00CyX1eHUsI, OOMEH MHEHUSIMU,
MO3TOBBIC IITYPMBI B IP. ); BBITIOJIHSITH CBOIO YaCTh PAaOOTHI 1 KOOPAUHUPOBATH CBOU
JIGUCTBHUSI C APYTHMMH 4YJI€HAaMH KOMAaH/Ibl; OLIEHMBATh KAaye€CTBO CBOEro BKJajJa B
o0mumi  OPOAYKT TO  KpHUTEpHsIM, CHOPMYIIMPOBAHHBIM  YYaCTHHUKAMH
B3aMMOJICHUCTBUSI.

3) Yuusepcanvnvie  pezynamuenvie  Oeiicmeus — obecneuugsaiom hopmuposarue

CMBICIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.

Camoopranuzanus:

— CaMOCTOSITEJILHO COCTaBJIATH IUJIaH, AJITOPUTM pEUIeHHUs 3agadu (MM ero
4acTh), BBIOUpaTh cOOCOO pemeHus ¢ YYETOM HMEIOIIUX CS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEeHTHPOBAaTh M KOPPEKTHPOBATH BapHUAHTHI
peuieHuii ¢ yu€éToM HOBOU MH(pOpPMALIUH.

CaMOKOHTpOIIB:

— BJIAAETh CIIOCOOaMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3yJibTaTra
pelIeHnsI MaTeMaTUYEeCKOM 3a/1auu;

— TIPEIBUJIETh TPYJAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPH PELISHUU 3aJa4H,
BHOCUTH KOPPEKTHBBI B JCSITCIILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB,



HalJEHHBIX OIINOOK, BBISIBIICHHBIX TPYIHOCTEH;

— OILIEHHUBaTh COOTBETCTBHUE pe3yJbTaTa ACSITEJIbHOCTH MOCTABICHHOW e U
YCJIOBUSIM, OOBSCHSITH TPUYMHBI JOCTHIKCHHSI WJIH HEIOCTHIKCHUS IIEJIH,
HaXOJIUTh OIIMOKY, JaBaTh OLIEHKY NMIPHUOOPETEHHOMY OIIBITY.

IIPEAMETHBIE PE3YJIbTATBI

IIpenmeTrHbie pe3ynbTaThl OocBoeHUs [IpumepHoil paboueld mporpamMmsl IO
MaTeMaTUKe MpeACTaBJICHbl II0 rogaM oOOydYeHMs B CIEAYIOLIMX pa3jenax
nporpaMmbl B paMKax OTIEJbHBIX KypcoB: B 5—6 kjmaccax — Kypca
«Maremartuka», B /—9 Kj1accax — KypCOB
«Anrebpa», «I'eomerpus», «BEpOsITHOCTh U CTATUCTHKA».

Pa3zBuTne nOrmyeckux MpeacTaBJICHUN W HABBIKOB JIOTMYECKOI'O MBILIICHUS
OCYHISCTBIISIETCS. HAa MPOTSHKEHUHM BCEX JIET OOYyYeHHUsT B OCHOBHOM IIIKOJIE B
paMKax BCeX Ha3BaHHBIX KypcoB. IIpenmnonaraercs, 4To BBINYCKHUK OCHOBHOM
IIKOJIBI CMOJKET CTPOUTH BBICKAa3bIBAHUSA W OTPHULIAHUSI BBICKAa3bIBAHUU,
pacno3HaBaTh MCTUHHBIC M JIOJKHBIC BBICKA3bIBAHMUS, NIPUBOJUTH NPHUMEPHI U
KOHTPIIPUMEpPHI, OBJAaACET HOHSITHSAMH: OIPEACIIEHHME, aKCuoMa, Teopema,
J1I0Ka3aTeJIbCTBO — U HAYUYMUTCS UCHOJIB30BaTh UX [IPU BBINIOJIHEHUH YYEOHBIX U
BHEYUYEOHBIX 3a/a4.

HEJN U3YYEHUA YYEBHOI'O KYPCA «<MATEMATHUKA» 6 knacc

ITpuoputeTHbIMU 1LIEISIMHA OOYYEHUSI MaTeMaTUKE B 6 Kilacce sIBJISIFOTCS:

— IIPOJOJKEHHE (pOPMHUPOBAHUSI OCHOBHBIX MaTEMaTUYECKUX MOHATHUH (YHCIIO,
BEJIMYMHA, IeoMeTpuueckas ¢urypa), obGecnedyuBarOlUX IMPEEeMCTBEHHOCTh H
NEPCIEKTHBHOCTh MATEMATHUYECKOTO 0Opa30BaHUs OOYYaIOIIUXCS;

— pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OOydJaromuxcs,
[IO3HAaBaTEJIbHON aKTUBHOCTHU, UCCIIEAOBATEIILCKUX YMEHUM, HHTEpPECca K U3YUECHHUIO
MAaTEMaTHUKU;

— TIOABEACHHUE OOyYaroIMXCs Ha JIOCTYITHOM JUJIsi HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3HM MaTE€MAaTUKHU U OKPY>KAFOLIEro MUPA;

— (¢dopmupoBaHue (PyHKIIMOHAJILHON MaTeMaTHYECKOW I'pPaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaT€MaTUYECKHE OOBEKThI B pPEAJIbHBIX >XU3HEHHBIX CHUTYaLMsIX,
NPUMEHSITH OCBOCHHBIE YMEHMUSI JIs1 pellIeHUsI MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1a4,
WHTEPOPETUPOBATH OJy4YE€HHBIE PE3YyJIbTAaThl U OLIEHUBAaTh UX HA COOTBETCTBHUE
NPAKTUYECKON CUTyallHH.

OcHOBHBIE JIMHUM COJAEpKaHUs Kypca MaTeMaTukd B 6 Kkjacce —
apudmMeTHueckass M Te€OMEeTpHUUYecKas, KOTOpbIE€ pPa3BUBAIOTCS IlapajjiedbHO,
KaXkJlasg B COOTBETCTBUH C COOCTBEHHOW JIOTMKOW, OJHAKO, HE HE3aBUCUMO OJHA
OT APYIOH, a B TECHOM KOHTAKT€ U B3aUMOJICUCTBUH. Takke B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMH aJireOpbl 1 ONHUCcaTeIbHOW CTaTUCTUKH.

N3yuyenue apudmeTnyeckoro marepuajga HayMHAETCsl CO CUCTEeMaTH3alluu U
pa3BUTHS 3HAHUI O HATYPaJIbHBIX YMCJAX, HOJYYEHHBIX B HadaJlbHOM 1mKoue. [Tpu
5TOM COBEPIICHCTBOBAHHUE BBIYHCIIUTEIBHON TEXHUKHU U (POPMHUPOBAHUE HOBBIX
TEOPETUUECKUX 3HAHUIM COYETAETCsI C PAa3BUTHEM BBIYUCIUTEIBLHON KYJIbTYpPbI, B
YaCTHOCTHU C OOyYEHHUEM IMPOCTESHIITNM MpUEMaM NPUKUIKHA U OLICHKU Pe3yJIbTaTOB
BBIMUCIIeHUNW. V3ydeHne HaTypaJlbHBIX 4YHCEJ TMpoaopKaeTcsi B 6  kiacce
3HAaKOMCTBOM C HAaYaJIbHBIMH ITOHATUSAMHUTEOPHUU JICITUMOCTH.

Jpyroit KpynHbIi OJIOK B coAepXaHUU apU(PMETUUECKON JIMHUU —I3TO JIPOOH.
Hauano n3yueHusi OOBIKHOBEHHBIX U JECITHYHBIX JPOOEei OTHECEHO K 5 Kilaccy.
DTO TEepBBIA 3TAall B OCBOCHHH JPOOEH, KOrja IPOUCXOAUT 3HAKOMCTBO C



OCHOBHBIMH HJESIMU, NOHATUAMM TeMbl. [Ipu 3TOM paccMoTpeHne 0OOBIKHOBEHHBIX
poOeil B MOJITHOM 00BEME MPEALISCTBYET HU3YUYCHUIO JECITUYHBIX JPOOel, uTo
LIEJIECOOOpa3HO C TOYKM 3PEHUsI JIOTMKHW H3JIOKEHUS YUCIJIOBOW JIMHUM, KOTJa
npaBujia JACUCTBUH C AECATHYHBIMH JpPOOSIMH MOXKHO OOOCHOBAaThH YyiKe
U3BECTHBIMH aJITOPUTMAaMU BBITIOJIHEHUS JICHCTBUI C OOBIKHOBEHHBIMH JIPOOSIMH.
3HAKOMCTBO C JE€CSITHYHBIMHU JAPOOSIMHU PAaCIIMPUT BO3MOXKXHOCTH JUJIsl IOHUMAHUS
00y4YaromMMHUCs TPUKIIQHOTO MIPUMEHEHNSI HOBOU 3allUCH NMPU U3YUYCHUHU APYTHUX
MPEIMETOB U IPU MNPAKTHUYECKOM Hcnoiab3oBaHuM. K 6 kimaccy OoTHECEH BTOpPOU
3Tall B H3Y4YEHHUH JApoOeM, Ie IPOUCXOAUT COBEPIICHCTBOBAHUE HAaBBIKOB
CpaBHEHUsI W mpeoOpa3zoBaHUsl JApoOei, OCBOCHHE HOBBIX BBIUYHCIUTEIBHBIX
QJIrOPUTMOB, OTTAa4MBAHUE TEXHUKM BBIYHUCICHUM, B TOM 4YHCIIC 3HAYCHUU
BBIpQXXCHHUH, COJIEp)XalllUX W  OOBIKHOBEHHBIC, U JECSITUYHBIC JpOOH,
YCTaHOBJICHHUE CBS3EH MEXXJy HHUMM, paCCMOTPEHHE NPUEMOB pEIIECHUs 3a7a4 Ha
npoou. B Hauane 6 kiacca NPOUCXOAUT 3HAKOMCTBO C MOHSITHUEM IPOLECHTA.

OCOOEHHOCTBIO N3YyUEHHUS TTOJOXKUTEIbHBIX U OTPULATEIBHBIX YHCEJ SIBJISIETCS
TO, YTO OHH TAKXXE€ MOI'YT paccMaTpHUBaThCs B HECKOJIBKO 3TaroB. B 6 kiacce B
Hayayie udydeHus TeMbl «llooxuTesabHblen OTpULIaTEIbHBIE YHCIIa» BBIICISACTCS
noarema «llensle yncna», B paMKax KOTOPOM 3HAKOMCTBO C OTpPULIATEIbHBIMU
4UCJIaMU U JCUCTBUSIMHU C IIOJIOKUTEJIBHBIMM M OTPULATEIBHBIMU YHCIAMHU
IIPOUCXOJUT HA OCHOBE COJAEP)KATEIBHOIO IOAXO4a. OTO MO3BOJISIET Ha
JIOCTYIIHOM YPOBHE IIO3HAKOMHUTB y4YalllMXCsl IIPAKTUUECKH CO BCEMH OCHOBHBIMHU
MNOHATUSMHU TEMBI, B TOM 4YMCJI€ W C HOpaBUIAMHU 3HAKOB IIPH BBIINOJHECHUU
apudpmeTrndeckux AercTBuil. M3ydeHHe paluuMoOHAJBHBIX YHCEJ HAa 3TOM HE
3aKOHYUTCS, a OyJeT IpOJOHKEHO B Kypce aiureOpel 7 Kjacca, YTO CTaHET
CIEAYIOLIMM HOPOXOJAOM BCEX HNPUHLUHUIIMAIBHBIX BOIIPOCOB, TEM CaMbIM
paszesieHue TPyJAHOCTEN obiierdyaeT BOCIIPpUSITHE MaTepUalia, a paclpeieIEHUE BO
BPEMEHH CHOCOOCTBYET IMIPOYHOCTHU MPHOOPETAEMBIX HAaBBIKOB.

I[Ipu o0OydyeHumM pelmeHur0 TEKCTOBbIX 3aJady B 6 KJacc HCIOJb3YKOTCS
apudmernuecknue NOpuEMBI pemeHus. TekcToBble 3ajlauu, pellaeMble MpHU
oTpabOTKEe BBIYMCIIUTEIBHBIX HABBIKOB B 6 Kilacce, paccMaTpUBarOTCs 3aJlauyud
CIeAYIOLUIMX BHUAOB: 3aJa4yMd Ha JABU)KEHHE, Ha YaCcTHU, Ha NOKYMNKH, Ha padoTy u
MPOU3BOAUTEIBHOCTD, HAa MIPOLICHTHI, HA OTHOIIEHUs U nponopuuu. Kpome Toro,
oOyyaromnmecs: 3HaKOMSITCS ¢ TIpuéMaMU pelIeHUs 3a1a4 1epedopoM BO3MOKHBIX
BapUaHTOB, yuaTcsl padoTaTh ¢ HHpOpMaLMeH, npeJicTaBiIeHHON B opme TabIul]
WA JuarpamMMm.

B pabGoueit nporpamme npeaycMOTpeHO (GOPMHPOBAHHE MHPOIEIECBTUYECKUX
ajnreOpandeckux MNOpeJcTaBieHud. bykBa Kak CHMBOJI HEKOTOPOro 4YHCJIa B
3aBHCUMOCTH OT MAaTE€MaTHYECKOTOKOHTEKCTAa BBOJAUTCS MOCTENEHHO. bykBeHHas
CUMBOJIMKA IIMPOKO MCIIOJB3YEeTCsl MpeXJe BCero JJsi 3alucu OOLIUX
YTBEPXKJICHUN UM MNOpeUIOKEeHUH, (opMyJi, B YaCTHOCTU JJIs1 BBIYHCIICHUS
reOMETPUUYECKNX BEJIMYMH, B KAUECTBE «3aMECTUTEIISD» YHUCIIA.

B kypce «Marematukm» 6 Kjacce NOpeJCTaBJI€HaA HarjsifHasi I'€OMETpHs,
HampaBJIEHHAsT Ha pa3BUTHE OOpPa3HOro MBIIUIEHUSI, NPOCTPAHCTBEHHOIO
BOOOpaXeHUsi, M300pa3UTEJIbHBIX YMEHUH. DTO Ba)XHBIM 3Tan B HU3YUYEHUH
T€OMETPUH, KOTOPBIM OCYIIECTBJISIETCSI HAa HarJISIAHO-TIPAKTHYECKOM YPOBHE,
OIMPAETCsI Ha HAIJISIAHO-OOpa3HOe MbIIUIEHHE oOydaromuxcs. bosbiias posib
OTBOJIUTCS OPaKTHYECKON JESITEIbHOCTH, ONBITY, SKCIIEPUMEHTY,
moaenupoBaHuo. O0yyaromuecs 3HaKOMATCSI C TEOMETPUYECKUMH (PUTypaMH Ha
IUIOCKOCTH U B MPOCTPAHCTBE, C UX NPOCTEHIIMMHU KOH(PUTYpPALUSIMHU, ydaTCs
U300pakaTh UX Ha HEJIMHOBAHHOW M KjeT4yaTou Oymare, pacCMaTpHUBaIOT UX



nmpocTennme cBorcTBa. B mpouecce n3ydeHust HarisiAHOW T€OMETPUU 3HAHMS,
ITOJTYYCHHBIC O6y‘-IaIOH_[I/IMI/IC}I B HadYaJIbHOU IIKOJC, CHUCTCMATU3UPYIOTCA H
paciIupsiroTCs.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY IUIaHy, B 6 Kjlacce U3y4aeTcsi UHTErpUPOBaHHBIN ITpEeIMET
«MaremMaTHuKa, KOTOPBI BKJIIOYAeT apu(PMETUUISCKUI MaTeprall U HarJIsITHY O
T€OMETPHIO, a TAKXE MPOIEACBTUYECKUE CBEJCHUSI U3 anreOpbl, 3JIEMEHTHI
JIOTMKHW U Hadajia OIIUCaTEIbHON CTaTUCTUKU.

VY4eOHbI TIaH Ha W3y4YeHHE MaTeMaTUKH B 6 Kjlacce OTBOJAWT HE MeEHee 5
y4eOHBIX YacCOB B HEJEIIIO B TEUCHHE KaXKJAOro I'ojia OOy4YCHHUsI, BCEro HE MEHee
170 y4eOHBIX YaCOB.

COJEP)XAHUE YYEBHOI'O KYPCA (ITO 'OJIAM OBYYEHN )
6 xiacc

Hamypanvusie uucna

Apudmernueckue ACHUCTBHS C MHOTO3HAYHBIMU HATypaJbHBIMH YHCIIAMH.
YucnoBble  BBIp@XKEHUs, MOPSAOK  JIGMCTBUM, HCHOJb30BAHHE  CKOOOK.
Hcnonb30BaHHWE MpPU BBIUYUCICHUSIX II€PEMECTUTEIBHOTO M COYETaTeJIbHOIO
CBOMCTB CJIOKEHUSI U YMHOKE€HHUS, PaCOpEeACIUTEIBHOTO CBOMCTBA YMHOXKCHMUSI.
OkpyrJieHue HAaTypaJIbHbIX YHUCEII.

Jenutenu u KpaTHBIC YHCJIA; HAUOOJIBINHN OOIMUN JISTUTEIIb 1 HANMCHBIIIEE
ob1iee KpaTHoe. JlemTuMOCTh CYMMBI U Ipou3BeaeHus. Jleienne ¢ octaTkoM.

/lpoou
OObIkHOBEHHAasT JApoOb, OCHOBHOE CBOMCTBO JpOOH, COKpallleHHe ApoOeii.

CpaBHeHUE U ynopsimodnuBaHue apooeii. Perienne 3a1a4 Ha HAaXO0KACHUE YaCTH OT
LIEJIOr0 M 1EeJOoro Io ero 4Yactu. JpoOHoe YHuCIIO KakK pe3yJibTaT AdeJCHUS.
IIpencraBienune necITUUHON ApOOU B BHIE€ OOBIKHOBEHHOM JIPOOU 1 BOBMOYXKHOCTh
npeacTaBICHUsI OOBIKHOBEHHOM ApOoOU B BUE JECATUIHOHN. JlecsiTuunbIe Tpoou u
MeTpHu4decKas cuctema mep. ApudpmMmernueckue AeHCTBUS U YUCIOBBIC BBIPAXKEHUS
C OOBIKHOBEHHBIMH U JICCITUYHBIMHU APOOSIMU.

OtHowienue. JleneHue B JaHHOM OTHoLIeHHMH. Macmrtab, nponopuus.
IIpumenenue nponopuuii Mpyu pelIeHUr 3a4a4.

I[Tonsitue miporienTa. Briuucinenue mporeHTa OT BEJIMYUHBI U BEJIMYUHBI 110 €€
MpOIIeHTY. BrIpakeHHEe MPOLECHTOB AECATUYHBIMHU APOOsiMU. PerieHne 3amgad Ha
OpPOLEHTHI. BhIpakeHHe OTHOIIICHUSI BEJIMYUH B MPOIICHTAX.

Hlonoxcumensuvie u ompuyamenvnvie uucia

ITonoxxurenesHble W oTpunareiabHble uyncaa. lleaple umciaa. Monaysne uucina,
reoMeTpuyecKasl HHTepIIpeTanus MoayJs uucia. HM3o0pakeHue 4ducesna Ha
KOOpAMHATHOM mnOpsMoM. YwuciaoBele nOpoMexyTku. CpaBHEHHE  YHCEI.
ApudmMeTndyeckue JeWCTBHUSI C TIOJOXHUTEJIBHBIMH UM OTPHULATCIBHBIMU
qycJIaMU.

IIpsimoyrospHas cucremMa KOOpAMHAT Ha MIJIOCKOCTU. KoopauHaThl TOUKM Ha
JIOCKOCTH, alOcumucca u opauHata. llocTtpoenme Touek U ¢uUTyp Ha
KOOPAMHATHOMN MJIOCKOCTH.

bykeennuvie evipasricenusn
IIpumenenne OyKB JUJIsI 3allMCH  MAaTEeMaTUYECKUX  BBIpAKCHUU U
npenoxxenuii. CBocTBa apupmMeTniecKux nericTBuil. ByKBeHHBIE BBIPAKCHUS U



4HCJIOBBIE MOJACTAHOBKH. BbyKBEHHBIE pPAaBE€HCTBA, HAXOXXICHHE HEW3BECTHOIO
KOMMOHEeHTa. POopMyJIbl; GOPMYJIBI HEpPUMETPA U TUIONIAAU TPSIMOYTOJIbHUKA,
KBaJpara, o0ObEMa napaienenuiena u Kyoa.

Pewenue mexcmoevix 3aoau

Pemenue TEeKCTOBBIX 3angad apudmMeTudecKuM crnocodom. Penienue
JOTHYECKUX 3aj7a4. Pemmenue 3a1a4 nepebopoM BCeX BO3MOKHBIX BapHUAHTOB.

Pemenue 3amad, coaepsKalux 3aBHUCHMOCTH, CBSI3BIBAIOIUX BEJIUYHUHBI:
CKOpPOCTb, Bpems, paccrosiHue; IIcHA, KOJIMYCCTBO, CTOUMOCTD;
MMPOU3BOAUTEIBHOCTh, BpeMs, 00bEM paboThl. EAMHHIBI M3MEPEHUs: MacCChl,
CTOMMOCTH; PACCTOSIHUSI, BPEMEHH, CKOpPOCTH. CBsI3b MEXKIYy €JIUHHUIIAMH
U3MEPEHHUS KaXKJI0W BEJIUYUHBI.

Pemenue 3asa4, cBsI3aHHBIX C OTHOLIEHHUEM, IIPOIIOPIIMOHAIBHOCTBIO BEJINYHUH,
MPOIICHTAMH; PEIlICHNEe OCHOBHBIX 3a7a4 Ha APOOHUH MPOICHTHI.

O1ieHKa U IPUKHUJIKA, OKpYyTJICHHE pe3ylibTaTa. CocTaBjiecHuEe OYKBEHHBIX

BBIPAXKEHUM 110 YCIIOBHIO 3a1a4yM.

I[IpencraBnenre mTaHHBIX C ITIOMOMIBO TaOmun u guarpamMMm. CroyiodaTkie
JarpaMMbl: YT€HUE U MTOCTpOoeHUEe. UTeHnEe KPYTrOBhIX JTHAarpaMM.

Hacnaonaa zeomempus

Harnsuaeie npencraBieHus O (urypax Ha IUIOCKOCTH: TOYKa, IIpsiMas,
OTpE30K, JIy4d, YIoJ, JIOMaHasl, MHOI'OYIOJIbHUK, YeThIPEXYTOJbHUK,
TPEYTOJIbHUK, OKPY>KHOCTb, KPYT.

BzanmMHOe pacnosio)keHHe [OBYX MPsSIMBIX Ha IUIOCKOCTH, IapajuleiIbHbIE
OpsiMble, NEPIIEHANKYJIIPHBIE NpsIMble. MI3MepeHue pacCTOSIHUM: MEXKTy ABYMs
TOYKaMHM, OT TOYKH J10 IIPSIMOM; JUIMHA MaplupyTa Ha KBaApPaTHON CETKeE.

N3mepeHnne u 1OCTpOEHHE YIJIOB C IIOMOIIBIO TpaHcOnopTupa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, PsSIMOYTOJIBHBIN, TyHOYTOJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHM. YeTbIpE€XYTOJIBHUK, IIPUMEPBHI
4eTBIPEXYTOJIBbHUKOB. [IpsIMOYroJapHHMK, KBaJpaT: HCIIOJIb30BAHUE CBOMCTB
CTOPOH, YyIJoB, jauaroHajnei. WM3o0paxkeHue reoMerpudeckux Guryp Ha
HEJIWHOBAaHHOW Oymare ¢ HCHOJIb30BaHUEM IUPKYJsA, JUHEWKH, YroJbHHUKA,
TpaHcnioptupa. [loctpoenus Ha kieTtdyaToil 6ymare.

ITepumerp w™MHoOroyrojgpHuka. IloHaTue mniomanu ¢GUrypel; €IUHUIBI
u3sMepeHus: miomanu. IlpudnmwxkEnHoe uaMepeHue Iioniaau GuUryp, B TOM
4qyciie Ha KBaJApaTHOM ceTke. [TpubnmkxEénHoe n3aMepeHue JJIMHbI OKPY>KHOCTH,
IJIonaau Kpyra.

CuMmMmeTpusi: HEeHTpalbHasl, OCeBasi U 3€pKaJIbHasi CUMMETPHUH.

I[TocTpoenne cuMMETPUUYHBIX QUTYD.

Harnsigaele npesactaBieHusl O MPOCTPAHCTBEHHBIX (Urypax: napajuiejienunen,
Ky0, Tmpu3Ma, NOUpaMHia, KOHYC, LHWIWHApP, wmap u cdepa. HM3o6paxeHue
MpOoCTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BEPTOK MHOTOIPaAaHHUKOB, IUJIMHApPA U
KoHyca. Co3nanue Mojiesieil MpoCTpaHCTBEHHBIX pUryp (13 Oymaru, poOBOJIOKH,
nJIacCTUJINHA U JIp.).

I[ToussTne o0BbEMaA; eqUHHUIBI U3MEpeHUus1T 00bEMa. OOBEM MPSAMOYOJIHBHOTO
napaJulesienurneaa, Kyoa.



IVIAHUPYEMBIE HNPEJAMETHBIE PE3YJbTATBI OCBOEHMHAA IMPUMEPHOU
PABOYEMU ITPOTPAMMBI KYPCA (IIO T'OAAM OBYYEHUA)

OcBoenue y4deOHOro Kypca «MartemaTuka» B 6 Kijacce OCHOBHOM IIIKOJIBI
JIOJDKHO OOECTIeYMBaTh JOCTHKECHUE CIICAYIONINX MPEIMETHBIX 00pa30BaTEIILHBIX
pe3yabTaToB:

6 Knacc

Yucna u eviuucnenusn

— 3HaTh U NIOHHMAaTh TEPMHHBI, CBA3aHHBIC C Pa3JINYHBIMH BUJAMH YHUCEI U
cnoco0aMu UX 3aIMCH, IEPEXOAUTH (€CIIH 3TO BO3MOKHO) OT OAHOU (DOPMBI 3aITUCH
qycia K Apyrou.

— CpaBHHUBATh U YIOPAAOYUBATH LI€JIbI€ YUCIIA, OOBIKHOBEHHBIE U JICCATUYHBIC
JIpoOH, CPaBHUBATH YHCJA OJHOTO M Pa3HBIX 3HAKOB.

— BeinonHATh, coderass yCTHbIE U NUCbMEHHBbIE NPUEMBI, apupMeETHUECKUE
JIGUCTBUS C HATYPAJIbHBIMH U LIEJIBIMU YHUCJIAMU, OOBIKHOBEHHBIMH U J€CITUYHBIMU
JpoOAMH, NOJIO)KUTEIBHBIMU U OTPULIATEIbHBIMU YHCJIAMHU.

— DBpluHCHATE 3HAYEHHUS YMCIOBBIX BBIPAXKEHUM, BBIIOJHATH NPUKUIKY U
OLICHKY pe3yJbTaTa BBIYUCICHUN; BBIINOJHATh IPEOOpa30BAHUS UMCIOBBIX
BBIPA)KCHUH Ha OCHOBE CBOMCTB apU(PMETHICCKUX JICHUCTBHIA.

— COOTHOCHUTBH TOYKY Ha KOOPJANHATHOM IIPSAMOM C COOTBETCTBYIOILIUM €U
YHUCJIIOM U U300pa’kaTh YHCJIa TOYKAMH Ha KOOPJAMHATHOM NPAMON, HAXOAUTh
MoAyJib ynciia. COOTHOCUTH TOUKHU B IIPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C
KOOpAWHAaTaMM 3TOH TOUYKH.

—  OKpyrTh LeJIble 4Yucia U JIeCATUYHBIE ApOOH, HAXOAUTh NPUOIMIKEHUS
4qucell.

Yucnoevie u OyKeeHHbIE GLIPAICEHUA

— Ilonumate U ynoTpeoJsiTb TEPMUHBI, CBSI3aHHBIE C 3aIIMChIO CTEIEHU YHCIIA,
HaxoJIUTh KBaJpaT U KyO 4YHCIA, BBIYUCISATH 3HAUEHUS YMCIOBBIX BBIPAXXEHUIA,
COJZIEpPIKAIIIX CTEICHHU.

— Ilonp30BaThbCcsi MpU3HAKAMU JIEJIMMOCTH, PACKIIabIBaTh HATypaJlbHBIE YHUCIIA
Ha MPOCThIE€ MHOKUTEJIH.

— Ilonp30BaTbecst MacITaboM, COCTaBISATh NPOMOPILIMU U OTHOIIIEHUS.

— MHcnonp3oBath OyKBBI 4j1s1 0003HAUEHUS YU CEI IPU 3alIMCU MAaTEeMaTHYECKUX
BBIpA’K€HUH, COCTABIISITh OYKBEHHBIE BBIPAKEHUSI U (DOPMYJIbI, HAXOIUTH 3HAUCHUS
OYKBEHHBIX  BBIP@XXEHHUI, OCYLIECTBJISAI HEOOXOJWMBbIE  IOJACTAaHOBKHU U
npeoopa3oBaHUs.

— HaxoanuTe HEU3BECTHBINI KOMIIOHEHT PaBEHCTBA.

Peuienue mexcmoswvix 3aoau
— PemaTts MHOTOMIAroBhI€ TEKCTOBBIE 33/1a491 apUPMETHUECKUM CITOCOOOM.
— Pemars 3amauyu, CBsA3aHHBIE C OTHOILIECHHEM, MNPOHNOPHHUOHAIBHOCTBHIO
BEJIMYUH, MPOIIEHTAMH; peIlIaTh TPU OCHOBHBIC 3aJa4i Ha APOOU U MPOIEHTHI.
— Pemars 3amaum, copaepskaiue 3aBUCHMOCTH, CBSI3BIBAIOINE BEIIUYUHBI:

CKOPOCTBb, BpeMs, paccTosiHuE, LICHA, KOJIMYECTBO, CTOMMOCTb;
MPOU3BOJAUTEIIBHOCTh, BpeMsi, 00bEéMa paboOThl, HCHOJB3Yys apudPmMeTudecKue
JICUCTBUS, OLEHKY, TMNPUKHUIKY; [OJb30BaThCs  €IUMHUIIAMH  HU3MEPEHUS

COOTBETCTBYIOIIUX BEJIMYHH.
— CocraBnsaTh OyKBEHHBIE BBIPAYKEHUS 110 YCIOBUIO 3aJa4H.

— HW3Bnekate wHpOpMAIINIO, NPEACTABICHHYIO B TaOIWllaX, Ha JHUHECHWHOM,
cToj04YaTo WM KPYroBOM JIuarpaMmax, HHTEPHPETHUPOBATH MpPEACTABIICHHBIC



JTaHHBIE; UCTIOJIF30BAaTh JIAHHBIC NIPU PEIICHUH 3a]1a4.
— IIpexncraBaaTs nHGOPMAIIUIO C TOMOIIBIO TAOIHUIL, TUHEWHON U cTONIOUYATOM
arpaMMm.

Haznaonaa zeomempus

— IIpuBomuths mpuMepbl OOBEKTOB OKPY’KAIOLIEro MHUpA, UMEIOIHUX (GopmMy
U3yYE€HHBIX T'€OMETPUYECKHUX IUIOCKMX M MOPOCTPAHCTBEHHBIX (UTYDP, MPUMEPHI
paBHBIX U CHMMETPHUYHBIX QUTyp.

— MH3oOpaxxaTtb ¢ TIOMOIIBIO LHUPKYJIs, JHHEWKH, TpaHCOOpTUpa Ha
HEJIMHOBAHHOM M KJIETYaTOW Oymare n3y4eHHbIC INIOCKHUE TEOMETPUIECKUE (PUTYPBI
1 KOH(UTYpAILMH, CHMMETPUYHBIE (DUTYPBHI.

— Ilomp30BaThCsl  T€OMETPUYECKHUMHU  TOHSITHSIMH:  PaBEHCTBO  (HUTYP,
CUMMETpPHSI; MCIIOJIb30BaTh TEPMHUHOJOTHIO, CBSI3aHHYIO C CHMMETpPHEH: OCh
CUMMETPHH, LIEHTP CUMMETPHH.

— Haxoautp BeJIHWYHHBI YIJIOB HM3MEPEHHEM C TMOMOIIBI0 TPaHCHIOPTHUPA,
CTPOUTH YTJIbI 3aJITAHHON BEJIMUMHBI, MTOJIb30BAThCA IIPU PEUICHUH 3a7a4 IpalyCHOU
MEpOii YIJIOB; paclo3HaBaTh Ha YEPTEKaX OCTPHIN, NIPSIMOU, Pa3BEPHYTHIN U TyHOU
YTJIBL.

— BpuucnsaTe UIMHY JOMaHOW, IMEPUMETP MHOTOYT'OJIbHHKA, ITOJIB30BATHCS
SIMHUIIAMU U3MEPEHHUS JUTMHBI, BBIPAXKaTh OJHU €IUHUIIBI U3MEPEHUS! JJIMHBI Uepe3
JpyTHe.

— HaxomuTs, ucnosip3ys 4epTEXHBIC MHCTPYMEHTBI, PACCTOSTHUS: MEXTY ABYMS
TOYKaMH, OT TOYKH JO NPSIMOH, JIIMHY MyTH Ha KBaJPaTHOM CETKeE.

—  Bpruucnsare mnomans  QuUryp, COCTaBJIEHHBIX €3 NOPSIMOYTOJBHUKOB,
WCMOJIb30BaTh pa3OHMeHMe Ha NOPSIMOYTOJIBHUKH, Ha paBHbIE (QUTYPHI,
JIOCTpaMBaHHUE OO0 TNPSAMOYTOJIBHHKA; I10JIb30BAaThCSI OCHOBHBIMHU €JIMHHUIIAMHU
U3MEpPEHUS TUIOIIAAN; BBIpAXXaTh OAHHU S€AWUHUIBI MU3MEPEHUs IUIOMIAIN 4Yepe3
pyTHe.

— Pacno3HaBaTh Ha MOJEIISIX M M300paKEHHUSIX MUPAMHUIY, KOHYC, LHIAHID,
HWCMOJIF30BaTh TEPMHUHOJIOTHIO: BEPIIINHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

— H3oOpaxaTs Ha KJIieTuaToil Oymare npsiMOyTroJbHBIN Napasiiesienunen.

—  BpruucasaTte 00bEM NpsIMOYTOJIBHOIO Napajuienenuieia, Kyoa, mojab30BaTbCs
OCHOBHBIMM €JIMHUIIAMH U3MEPEHUST 00bEMA; BBI

— Pemrate HecHOKHBIE 3aJladud Ha HAXOXKICHHUE T€OMETPHUYECKHUX BEIWYHUH B
MPAKTUYECKUX CUTYaLUsIX.



TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO T'OAAM OBYYEHUS)

6 xnacc (ue menee 170 9)

HaszBauue D/1eKTpOHHbIE
paszena (TeMbl) OcHoBHOe cojiepKaHue OcHoOBHBIC BH/IBI eI TEILHOCTH 00y4AIOIINXCSI (Ié“‘l’l’o“"‘e)
a30BaTeJIbHbI
Kypca (4HCJIO0 4acoB) 00pasoBaTebhbIe
pecypchbl
HartypanbHble Apudmerudeckue ASHCTBUS C BpinouHsaTh apu@Mernyeckue AeHCTBUSI C MHOTO3HAYHBIMU HATypaJIbHbIMHU 4YHCJIAMH, HAXOAMThb Poccuiickas
yHcaa MHOTI'0O3HAaYHBIMHU HaTypPadbHBIMHU 3HAYEeHMsl YNCIIOBBIX BBIPAXKEHUH CO CKOOKaMHU M 0€3 CKOOOK; BBIYMC/ISATH 3HAYEHHs BBIPAXKECHUIH, 3JIeKTPOHHAsI
(30 u) YHUCJIAMH. Yucnossle coJlepKallX CTCICHU. BBINOJHATE NPHUKUAKY M OLEHKY 3HAYCHUM YHUCJIOBBIX BBIPAKEHUM, HIKO0JIa
BBIPDAXKCHUS, MOPSIIOK NCUCTBUMH, NPUMEHATh NPHEMBI IPOBEPKH pe3yapTaTa. Mcmoib30BaTh NPH BBIYUCICHUAX [IEPEMECTUTEIIBHOE U
HUCIIONB30BaHUE CKOOOK. COYETATEJbHOE CBOMCTBA CJIOKECHUA WU YMHOMKCHHs, PACIHPEICIIMTEIbHOE CBOWCTBO YMHOMKECHUSA
OxpyrieHue HaTypaIbHBIX OTHOCHUTEIIBHO CIIOKEHHUsI, CBOHCTBA apH(PMETHUECKUX NEeHCTBUI.
qucell. HccnenoBars 4YHCIOBBIE 3aKOHOMEPHOCTH, IIPOBOJMTH YHCIOBBIE SKCIEPHUMEHTHI, BBIIBUIATh M
Jenutenu M KpaTHBIC YHCIIA; 000CHOBBIBATBIHIIOTE3bI.
HauOOJIBIINI OO AEIUTEIb U DopMyIMPOBATH ONpeAeeHUsl OCIUTENIs] W KPAaTHOrOo, HAMOOJIBIIEro OOIIEeTO OEeIUTeNs U
HanMeEHblIIee oO111ee KpaTHoe. HANMEHBIIIETO OOMETrOKPaTHOTO, IPOCTOTO U COCTABHOTO YHCEII; UCIIOIb30BaTh 3TU MOHATHUS IIPHU
ICHU U q.
Pa3znorkenune umncia Ha IpocThie peme sana
IIpuMeHATH AJITOPUTMBI BBIUHUCICHHUS] HAaHOOIBIIErO OOIIEro NEeIUTENsT 1 HAUMEHBIIETO OOIIEero
MHOXXHUTENHU. JlenuMoCTh CyMMBI
KpPaTHOI'O JBYX YHCEJI, aJITOPUTM Pa3J10KCHHUs YUCJIA HA IPOCTHIC MHOKUTECIIN.
u 1npousBeneHus. JleaeHue c
OCTATKOM HccaenoBathb ycioBus nenuMocty Ha 4 u 6. MccaenoBarhb, 00cykaaTh, GopMyanpoBaTh U
’ 000CHOBBIBATH BbIBO/ O YETHOCTH CYMMBI, IIPOU3BEACHUS: ABYXUYETHBIX YHCEN, ABYX HEUETHBIX
Pemienne TekCTOBBIX 327121 qucie, YETHOTO M HEYETHOIO YHMCEI.
HccnenoBars cBOMCTBA ACIMMOCTH CyMMbl U IIPOM3BEACHUS YHUCEIL.
IIpuBoauTL HNpPHUMEPBI 4YKCEN C 3aJaHHBIMH CBOWCTBAMH, PACIO3HABATH BEpHbIe U HeBepHbIE
YTBEpKIECHUA O CBOMCTBAaxX 4YHCEN, ONPOBEpPrarb HEBEPHBIC YTBEPXKIACHHUS C IMOMOUIBIO
KOHTPIPUMEPOB.
KoHcTpynpoBate MaTeMaTH4YeCKHE NMPEIJIOKEHHS C TOMOIIBIO CBSI30K «HW», «HIN», «ECIH..., TO...».
PemaTh TEKCTOBBIC 3a71adM, BKIIOYAIONINE TMOHSTHS AEIIUMOCTH, apHU(METHIECKHUM CIIOCOOOM,
HCIIOJI30BaTh Nepebop BCeX BO3MOXKHBIX BAPHAHTOB.
MoaeaupoBaTthb X0/ PELICHUs 3aJa4l C IIOMOIIBIO PUCYHKA, CXE€MBbI, TaOJIUIIbI.
IMpuBoauThH, pa3dUpPaTh, OLEHUBATH PA3TUIHBIC PEIICHUS, 3aIUCH PEIICHNH TeKCTOBBIX 3a7ad
Kputnueckn oOmeHHMBATh TIONy4YEHHBIH pe3ylbTaT, HAXOAWTh OMIMOKH, OCYIIECTBIISITH
CaMOKOHTPOJIb, IPOBEPSisi OTBET HA COOTBETCTBUE YCIOBUIO
Harnsignas IlepniennuKynsipHble MpPsSIMBIE. PacnosnaBaTh Ha yepTekax, pUCYHKaX ClIydad B3aUMHOI'O PACHOJIOKEHUS IBYX IPAMBIX. Poccuiickasn
reoMeTpHs. ITapannenbHBIE IpsSIMBIE. H300paskaTh ¢ MOMOIIBIO YePTEKHBIX HHCTPYMEHTOB HAaHEIIMHOBAHHOW M KJIETUaTOil Oymare IBe 3J1eKTPOHHAasI
IIpsimble Ha IIEPECCKAIIHUECCS IIPAMBIC BC MnapaJuiCJIbHBIC IIPAMBIC, CTPOUTH INIPAMYIO, NEPICHAUKYIIAPHYHO mIKoJIa
p Paccrostnne MEXITY JIBYMsL p = T p » A p p » CTP pAMYyIO, p ANKYIGIpHY
naockoctH (7 ) o JTAHHOM.
TOYKaMH, OT TOYKHU IO HPSIMOH,
o IIpuBOoAUTH NPUMeEPBI NAPAILICIBHOCTH U NEPIEHAUKYIIPHOCTU NPSIMBIX B IIPOCTPAHCTBE.
JJIMHA IIyTA Ha KBaJgpaTHOU
coTKe Pacno3HaBaTh B MHOTOYI'OJIbHUKAX MEPHEHINKYJISIPHbIE U IapajulejbHble CTOpOHBl. M300pamxkaTh
’ MHOT'OYTI'OJIbHUKH C ITapajlIeIbHbIMU, IE€PHOECHIUKYISIPHBIMU CTOPOHAMMU.
ITpumepsl IPAMBIX B . o
IDOCTDAHCTES Haxoaurhb paccTossHUE MEXKAY ABYMs TOUKaAMU, OT TOYKHU 10 OPSAMOU, IUIMHY IIyTH Ha KBaAPaTHOM
poctp CETKE, B TOM YHCJIE UCIIOJIb3Ysl IIM(POBEIE PECYPCHI




Jpodu OObIKHOBEHHAs ApOOb, OCHOBHOE CpaBHMBATb U YIOPSA0YUBATH 1poOU, BLIOMPATH CNOCO0 CpaBHEHHS APOOeii. Poccuiickasn
(32 u) CBOMCTBO ApoOHM, COKpalleHue IIpeacTraBiasATh IeCATUYHBIE OPOOU B BHUAE OOBIKHOBEHHBIX APOOEH M OOBIKHOBEHHBIE B BHJIE 3JIEKTPOHHAS

apobeii. CpaBHeHUe u JIECSTUYHBIX, HCIO0JIb30BATh 3JKBHBAJIEHTHBIE NPeJACTABJIeHUs IPOOHBIX YHCEN MPHU UX CPaBHEHUH, IIKO0JIA

yHopsiioduBaHHe IpoOeii. MIPU BBIYHCICHUSX.

JlecaTuduHbIE npobu u Hcnoab3oBaTh qecATHYHBIC TPOOH IpH MpeoOpa3oBaHNN BEIIMYUH B METPUIECKONW CHCTEME Mep.

METpUYECKash CUCTEMA MEp. BoinoansaTs apudpmerndeckue 1eiicTBUs ¢ OOBIKHOBEHHBIMU U JIECSITUIHBIMU JPOOSMHU.

ApudMernueckie eHCTBHA € BbluHCcasITE 3HAYCHUS BBIDKCHHH, COZIEpIKAIINX OOBIKHOBEHHBIE M JeCATHUHBIC npoou,

OOBIKHOBCHHBIMHE " BBITIOJTHATE mpeoOpa3oBaHus IpoOeH, Bblﬁl/lp?Tb crnocod, MPUMEeHSITh CBOHCTBA apH(PMETHISCKUX

JECSTHIHBIMH JIPOGSMH. IeHCTBUH JUTSI palfliOHAIN3AIUH BEIYHUCIICHHH.

CocTaBJsITh OTHOIIEHUS U IPOMOPIINHY, HAXOAUTH OTHOIIIEHUE BEIUYHH, I€IUTh BEIUUYNHY B JAHHOM

Ornomenue. Jlenenue B 1aHHOM otHomeHUU. HaxoauTh 3KCIEPUMEHTAJBHBIM IIYTEM OTHOLICHUEIINHBI OKPYKHOCTHU K €&

OTHOIICHUM. MaCHITa6, auamMeTpy.

nponopuusi. HNuTepnperupoBaTh MacmTad Kak OTHOIICHHWE BEJIWYMH, HAXOAUTH MacmTad miaHa, KapTel U

IoHsiTre IIPOLIEHTA. BBIYHCIISITh PACCTOSIHUSI, UCTIOIB3YsI MAacIITal.

BhIuncIcHHE poLeHTa oT OO0BACHATH, UTO TAKOE MPOIECHT, YIOTPEOISATE 0OOPOTHIPEYH CO CIOBOM «IIPOLICHT». BhIpakaTh

BeMMUMHEl M BEIHYMHBI MO 8 IIPOIICHTEI B IPO0SX M IpoOH B IIPOIIEHTAaX, OTHOIICHHUE ABYX BEJINYUHB IPOICHTAX.

MPOIEHTY. BBIYHMCISITE TPOLIEHT OT YHCIAa M YHCIO IO €ro IMpoleHTy. OKPyriasitb ApPoOHM U IIPOLICHTHI,

HaXOAWUTH IIPUOIVKSHUST YUCEII.

Pemenune TekcToBBIX  3anad, Pewath 3aga4d Ha 4YacTH, MPOLCHTHI, MPOMOPIMH, HAa HAaXOXKIACHHWE IApoOu (MpOLEeHTa) OT

coAcprKammnx Apodu u BEJIMYUHBI ¥ BEJIWYHUHBI 1TO0 €€ ApoOH (IIPOLIEHTY), NpoOu (IIpOIeHTa), KOTOPBIH COCTaBISICT OJIHA

IPONCHTEL. BenuunHa OT nApyroi. IlpuBoauTh, pa3duparTb, OUEHUBATH pA3JIWYHBIC PCEIICHHUS, 3alUCH

INpakTudeckas paGora | PCLICHHH TEKCTOBBIX 3al1ad.

«OTHOIIEHUE TUTHHBI H3Biexats uHpopManuio u3 TaOIUIl W AuUarpaMM, HHTEPIPETUPOBATH TaOJIWYHBIE HJaHHBIE,

OKPY>KHOCTH K C&ANaMeTpy» OIpeeIsITh HAanOOIbIIIee U HANMEHBIIIEE U3 IPEACTABICHHBIX JAHHBIX
Harasanas OceBasi cCHMMeETpUSI. Pacno3HaBaTh Ha yepTekax M M300paKeHHSIX, M300pa’kaTh OT PYKH, CTPOHUTH C ITOMOIIBIO Poccuiickas
reomMeTpusl. LlenTpanbHasi CHMMETPHSI. HHCTPYMEHTOB GHUTYPY (OTPE30K, JIOMaHYIO, TPEYTOJbHUK, IPSIMOYTOJIBHHUK, OKPYKHOCTBH), 3J1eKTPOHHAasI
CummeTtpus Toctpoenne CHMMETPHYHEIX CUMMETPUYHYIO JAaHHOW OTHOCUTEJILHO MPSIMON, TOYKH. IIKO0Ja
(6 1) buryp. HaxoauTs mpuMepbl CUMMETPHH B OKpy»Karoliem Mupe. MoaeanpoBaTh U3 Oymaru ase (Gurypsi,

IMTpaktuueckas pabora «OceBast
CUMMETPHSI.

CHuMMeTpHsT B MPOCTPAHCTBE

CHMMETPUYHBIC OTHOCHTEIIBHO MPSMO; KOHCTPYHMPOBATH TE€OMETpPHYECKHE KOHQUTypalHu,
HCIIOJIb3Ysl CBOHCTBO CHMMETPHUH,B TOM YHCJIE C ITOMOIIBIO ITU(PPOBBIX PECYpPCOB.
HUccaenoBaTh CBONCTBA N3YUYEHHBIX QUTYP, CBSI3aHHBIE C CHMMETPHEH, UCITOJIB3YsT SKCIISPUMEHT,
HaOIIIOAeHHUE, MOJICIIUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPTATH C TOMOII[LI0 KOHTPIIPUMEPOB YTBEPIKACHUS O CUMMETPUH (UTYDP




Beipa:kenusic IlpumeHeHne OYKB ISl 3alIUCU HUcnoab3oBaTh OYKBBI i1 0003HAYCHUS YUCEII, IPU 3AITMUCH MAaTEMAaTHYCCKUX YTBCPKICHHUU, Poccuiickas
oykBamu (6 MaTEMaTUUYECKHUX BBIPAKEHUU U COCTaBJIATH OYKBECHHBIC BBIPAYKCHUSI 110 YCIOBHUIO 3aJa4H. 3JIEKTPOHHAS
q) NPEeII0KEHUH. BykBeHHbICe HUccnenoBaTh HECIIOKHBIC YUCIOBBIC 3aKOHOMEPHOCTH, UCITOIb30BaTh OYKBBI JJIsI UX 3allHCH. HIKO0JIa
BBIPAXKCHUST u YHCIIOBEIE BbIYHCOsATH YHUCIOBOC 3HAYCHNE OYKBCHHOTO BEIPKCHHUS MPHU 3aJaHHBIX 3HAYCHUSX OYKB.
IMMOICTAaHOBKU. 3anucbIiBaTh GOPMYJIBI: IEPUMETpPA U IUIOMIAAN NPIMOYTOJIbHUKA, KBaJApaTa; JJIUHBI OKPY>KHOCTH,
BykBeHHBIS paBeHCTBA, TUTOIIATH KPYTa; BHIMOJHIATH BBIYUCIEHHSI 10 3TUM (HopMyiam.
HaxXOoXICHUE HCHU3BECTHOTO CocraBasaTs (popMyJibl, BbIpa’Karolllue 3aBUCUMOCTH MEXJY BEJIWYUHAMHU: CKOPOCTH, BpeMms,
KOMIOHEHTA. DOpMyJIbL paccTosiHuEe; IIeHa, KOJIMYECTBO, CTOUMOCTH;, ITPOU3BOJIHUTCIHLHOCTh, BpeMms, O00BEM paboThI;
BBITIOJIHATH BBIYUCIICHHS IO 3TUM (HOpMYyIaM.
HaxoauTh HEeU3BECTHBIIA KOMIOHEHT apU(PMETHIECKOTO ICHCTBUS
Harasauas YeThIpEXYTroJIbHUK,  ITPUMEPHI HN300pakaTh Ha HEIWHOBAHHOW H KJIETYaTOW OymMare C HCIIOJIb30BAHUEM YCPTEKHBIX Poccuiickas
reomMeTpusi. YeThIPEXYTOJIbHUKOB. UHCTPYMEHTOB  YETBIPEXYTOJBbHUKM €  3aJaHHBIMHA  CBOWCTBaMM: C  HapajledbHBIMU, 3JIEKTPOHHAS
Durypsi IIpssMOyTrobHUK, KBagpar: NePNCHAUKYISIPHBIMU, PaBHBIMHA CTOPOHAMH, TMPSIMBIMHA YyIJIaMH €W JIp., PaBHOOCIPCHHBIN IKoJIa
Ha miockocrtu (14 CBOMCTBa CTOPOH, yIJoB, TpeyroiabHuK. [Ipeasarars u 00CyKIaTh cOCOOBI, AJATOPUTMBI IIOCTPOCHHUS.
q) auaroHaei. HccaenoBarTh, HUCIIOJIB3YS IKCIIEPUMEHT, HaOIrOAeHUE, MOJeJIMpOBaHUE, CBOMCTBA
Usmepenue YIIIOB. Bt OpsSMOYTOJIbHHKA, KBajpaTa, pa3OMBaTh Ha TpPeyrojbHUKUH. (OO0OCHOBBIBATH, ONPOBEPraTth C
TPEYTONEHHKOR, MOMOIIBIO KOHTPIIPUMEPOB YTBEPKACHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, pacno3HaBaTh BEpHbIC
U HEBEPHBIC YTBEPIKIACHHUS.
Ilepumerp MHOTI'OYTI'OJIbHUKA. HN3MepsiTh U CTPOUTH C TOMOIIBIO TPAHCIIOPTHUPA YTJIbI, BTOM YHCJIE B MHOI'OYT'OJIbHUKE, CDABHUBATH
IMnomans ¢urypel. DopMyJibl YIJIBI; PACHO3HABATB OCTphIE, MpsIMBIE, Tylble, pa3BEPHYTHIC yriubl. Pacno3zHaBaTh, M300pakaTh
nepuMeTpa u IUIOIaAu OCTPOYTOJIBHBIH, OpsIMOYTOJIbHBIN, TYIIOYT'OJIbHBIN, paBHOOEAPEHHBIH, PaBHOCTOPOHHUN
OpsIMOYTOJIbHUKA. TPEeyroJbHUKH.
IpubnmxEnHoEe U3MEpEeHUe BpIlyHcaATh NOEpUMETP MHOTOYTOJbHHKA, IUIOMIAJAh MHOTOYTOJbHUKA pa3OHMeHWEM  Ha
mwromanu GuUryp. OPSIMOYTOJIBHUKH, Ha PaBHBIC (DUTYPbI, HCTIOJIB30BATh METPUUCCKUE CAUHHUIIBI H3MEPCHUS IITHHBI
IlpakTuueckas pabota 1 Iomanm. . . . .
«TLTomams Kpyray» Hcnoas3oBaTh NpUOIMKEHHOE H3MEPEHNE JTHH U TUIOMIaZIeH Ha KJIETYaTOH Oymare, IpuOImKEHHOE
U3MEpEeHHUE JUTMHBI OKPYKHOCTH, TUIOIIAAU KpyTra
IMonoxkuTeNLHBIE T Lenbie yncina. Moaynp uucia, IIpuBoaUTHL NMpPHMepPbI UCMHOJIB30BAHUS B pPEAJIbHOM JKU3HU IIOJOXKUTEJIBHBIX M OTPULATEIbHBIX Poccuiickas
OoTpULIATE/IbHBIE reomMeTpuyecKast qUce. 3JIEKTPOHHAS
qucaa HHTEPIIPETAIINST MOy JIs1. HN3o006paskaTh 1eible 4YHucia, IMOJOXKUTEJIbHBIE U OTpPHUIIATEIbHbIC YHUCIA TOYKAMU Ha YHUCIOBOM MIKO0JIa
(40 v) YHuciioBble TPOMEKYTKH. NPsIMOM, HCMOJIB30BATh YHCJIOBYIO HNPAMYIO IJIsI CPABHEHUS YHCEI.

ITonoxurenbHble u
OTpHILATEIIbHBIC qucia.
CpaBHEHHE TOJIOKUTEIIFHBIX U
OTpHLATEIILHBIX qHuCe.
ApudmeTnueckue ACHCTBUS C
TOJIOKUTEIILHBIMA u
OTpHULATEIILHBIMH YHCIIAMH.

Penrenne TeKCTOBBIX 3a1a4d

IIpuMeHATH NPaBWJIa CPABHEHUS, YIIOPSIAOYUBATD 1I€JIbIC YMCIIa; HAXOAUTh MOJYJIb YMCIA.
@dopMyIMpOBaTh NPABWJIA BBIUHUCICHHUS C IIOJOXKHUTEIbHBIMHM M OTPULATEIBHBIMH YHCJIaMHU,
HaXO0JUTh 3HAYEHUS] YHUCIOBBIX BBIPAXKEHHUM, cCOoIeprKallluX JAEeHCTBHUS C IIOJOXKHUTEIBHBIMU U
OTpHULATEIIBHBIMH YHUCJIAMHU.

IIpMMeHSATh CBOMCTBA CII0KEHUS U YMHOKEHUS JUIsI IPeoOpa3oBaHUs CYMM U INPOU3BEICHUH




IIpencrasienune IIpsimoyronbHas cucreMa OO0bsACHATL M MJJIIOCTPHPOBATL MOHSITHE IPAMOYTOIbHON CHCTEMBl KOOpPJAMHAT Ha IUIOCKOCTH, Poccuiickas
JaHHBIX KOOpAMHAT  Ha  IJIOCKOCTH. HCIIOJIB30BATh TEPMHHOJIOTHIO; CTPOMTH HAa KOOPJMHATHOM IUIOCKOCTH TOYKH U (PUTYpBI 1O 3JIeKTPOHHAsI
(6 u) Koopaunatser TOYKHU Ha 3aJaHHBIM KOOPAWHATAM, HAXOJUThKOOPIUHATEI TOUYCK. HIKOJIAa

IUIOCKOCTH, abcmucca u YuraTe cTOIOYATBIE M KPYTOBBIE AUArpaMMbl; MHTepPNPeTHPOBATH JaHHBIC, CTPOUThL CTOIOYATHIE

opauHaTa. JTHarpaMMBI.

CronGuarsie u KPYroBbIe Hcnoan3oBats mHpOpMaIuio, IPE/ICTABICHHYIO B Tabnunax, Ha auarpaMMax Uil PEIIeHUs

IMArPAMMEL. TEKCTOBBIX 3aJ1a4 U 3aJ1a4 U3 pealbHOH >KU3HU

ITpakTuueckas pabora

«[locTpoenne quarpamm.

Pemrenre TekCTOBBIX 3ajnad,

cozeprKamux JTaHHEIE,

IpeaCcTaBICHHBIC B TAOIUIAX U

Ha JuarpamMmax
Harasmas TIpAMOYTONBHBI Pacno3naBaTh Ha YeprerkaxX, PUCyHKaX, OMHCBbIBATH MUPAMUIY, NPU3MY, HUIUHAP, KOHYC, IIap, Poccuiickasn
reoMeTpHsI. napaTeTenumes, Ky, mpH3Ma, H300paxkaTh X OT PyKH, MOJeJUPOBATH U3 OyMaru, miIacTUINHA, IPOBOJIOKH U aAp. IIpuBoauts 3J1eKTPOHHAasI
®urypn NHpaMuaa, KOHYC, IFITHHID, NnpHuMepbl 00BEKTOB OKPYKAIOIIETO MHpPa, UMEIOIMMUX (POPMBI Ha3BaHHBIX TEIl. HIKO0JIa

B npocTpancree(9 1) map u cdepa. Nsob6paxkeHne PIcm{nmosan. TepPMHHOJIOTHIO: BEPIINHA, pedpo, TpaHb, OCHOBAHUE, BBICOTA, PAaAUyC U AUAMETD,

IIPOCTPAHCTBEHHBIX duryp. | PasBeprka.

IMpumepb pa3BEPTOK HN3yuaTh, HuCHONB3ys OKCIIEPUMEHT, HaOJIOIeHUEe, W3MEpeHHe, MOJCIUpOBaHWE, B TOM YHCIE

MHOTOIPaHHUKOB, LHAHHAPA U KOMITBIOTEPHOE, HOMUCHIBATH CBOIiCTBA Ha3BAaHHBIX TEJI, BBISBIATH CXO/JACTBA U Pa3IHMUMsI: MEXKITY

KOHycCa. MMUPaMHUIOHN ¥ NPU3MON; MEXAY HIIMHAPOM, KOHYCOM U IIapOM.

IMpaxTuucckas pa6ota Pacno3HaBaTth pa3BEPTKH napasiesenuiena, Ky0a, MPHU3MBI, TUPAaMHABI, KOHyca, UIHHIPA;

«Cosnanue Moeneit KOHCTPYHMPOBATh JaHHBIE Tela U3 pa3BEPTOK, co3naBaTk ux Moxaenun. Co3gaBaTh MoOJeIH

NPOCTPAHCTBCHHBIX (HUTYp (M3 OyMaru, IpOBOJIOKH, MJIACTHINHA U JIP.)
IIPOCTPAHCTBEHHBIX QUTYPY. ..
HN3MepsiTh Ha MOesIX: JUTMHBEI pé0ep MHOTOTPAHHUKOB, THAMETp Iapa.

Ionsitne  00bEMa;  eMHUILIBL BeiBoauTh (hopMysry 0o0bEMa IPSIMOYTOIBLHOIO MTapasijieenuIe/ia.

usmepenust  00bEmMa.  OOBEM Beruncasate mo dopmyaaM: 00bEM MNPsSMOYIOJBHOrO Mapajulejenurena, Kyba; HCIoiIb30BaTh

OpsIMOYI'OJIBHOI'O SIVHUIIBI U3MEPEHHUS 00bEMA; BRIYHCIATH 00BEMBI TEJI, COCTABJICHHBIX U3 KyOOB, MapasjieCHIICIOB;

napajuieyienuieaa, Ky0a, pemarh 3a1a4M C PeabHLIMUA JaHHBIMU

dhopmysibl 00BEMaA
IToBTOpEHME, [loBTOpEeHHE OCHOBHBIX MOHITUN | BBIYMCIAATH 3HAUYCHUS BBIPAKCHUN, COACPIKAIINX HATYpPaJIbHBIC, IEJIbIe, MOJOXUTEIbHBIC U Poccuiickas
00001IeHNe, M METOJIOB KypCOB 5 M 6 KJIacCOB, | oTpHUIATEIbHbIE 3JIEKTPOHHAS
CHCTeMaTU3alUsA 0000I1IIEHHEe U CHCTEMAaTU3alus | yucia, OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, BBIIOIHATH NPEOOPa30OBAHUS YHUCET U HIKO0J1a
(20 u) SHAHI BBIPa)KSHHH.

BbI10upaTh ciocod CpaBHEHHSI YHCEJ, BBIYHCIICHHIA,

NPUMEHSITH CBOHCTBA apudMeTHYecKux IeHCTBUN IS

panroHAIM3AIINHA BEIYUCIICHUH.

PemiaTh 3aJa4u U3 peajabHON )KU3HU, IPUMEHATh MaTeMaTU4YecKHe 3HAaHMS JUIsSl pelleHUs 3a7ia4 U3
ApyTHX

MIPEIMETOB.

PemaTs 3a1a4u pa3HbIMH cnioco0amMm, CPABHUBATh, BLIOMPATh CMOCOOBLI pEIICHUs 3a/1auyu.
OcymecTBIsITh CAMOKOHTPOJIb BHITIOTHSIEMBIX JI€HCTBUN

U CAaMOIIPOBEPKY pe3yJIbTaTa BBIYUCIICHUM




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

AnreOpa sBAsSETCST OJHUM €3 OIOPHBIX KYPCOB OCHOBHOW IIKOJIBI: OHA
obecrieynBaeT HU3y4dYeHUE APYruX AUCLUMIUJIMH, KaK €CTECTBEHHOHAy4YHOT'O, TaK W
T'YMaHUTApHOT'O [IUKJIOB, €€ OCBOSHHE HEOOXOIMMO JJIsI MPOJIOJ>KEHUsI 0Opa3oBaHUs
U B TIOBCEHEBHOM XU3HHU. Pa3zBuTHe y 00yYarommxcsi HAYy4YHBIX IPEACTABICHUI O
MPOUCXOXKIACHUU U CYIIHOCTH ajreOpandyecKkux aOdcCTpakiuii, crmocode OTpaKeHUS
MaTEeMaTHYECKOW HAyKOW SIBJICHUH M IIPOIECCOB B IPUPOAC U OOIIECTBE, POIIH
MATEMATUYECKOIr0 MOJEJIUPOBAHUS B HAYYHOM IIO3HAHUM UM B [PAKTHKE
criocoOcTByeT (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PEHUSI U KAYE€CTB MBbIILICHUS,
HEOOXOMUMBIX I ajalTallid B COBPEMEHHOM IudpoBoM odmiectBe. M3yuenue
anreOpbl €CTECTBEHHBIM 0O0Opa3oM OOECHeYMBAECT pPa3BUTHE YMEHHUs HaOI0naTh,
CpaBHHMBATh, HAaXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBbIILICHUS,
CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOHM JICUCTBUSI M BBIBOJHI,
(popmynupoBaThs yrBepkaeHus1. OcBoeHUE Kypca aiareOpbl obecneunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYarolUIMXCs: OHHM MCIIOJb3YyIOT JEeAYKTUBHBIC U
WHAYKTUBHBIE pacCy’XJI€HHUsI, 0000IEeHNE U KOHKpPETHU3alUlo, adCTparupoBaHue u
aHAJIOTHIO. OOyuenue  anrebpe  Tmpeamoyiarae€T  3HAUYUTEIbHBIM  O0BEM
CaMOCTOSITEJILHOW JIESITEIbBHOCTH OOYyYaromUXCsl, IOAPTOMY CaMOCTOSITEIILHOE
pelieHne 3ajlad eCTECTBEHHBIM 00pa3oM SIBJISIETCS peau3alueil J1esiTeIbHOCTHOTO
OpUHIIKIIA O0y4YCHHUS.

B crpyktype mnporpamMmbl ydeOHOTO Kypca «AJredpa» OCHOBHOM MIKOJIBI
OCHOBHOE MECTO 3aHUMAIOT COJIeprKaTeJIbHO-MEeToAuYeckue auHuu: «YHucna u
BBIUMCIICHHUA»; «AJIreOpandecKue BBIPAKCHUS;

«YpaBHEHHsI U HepaBeHCTBa»; «DPyHkuum». Kaxknas nU3 3TUX coaepKaTelabHO-
METO/IUYECKUX JIMHUM Pa3BUBAETCS Ha IPOTSHKEHUHM TPEX JIET HU3Yy4UYCHHUsl Kypca,
€CTECTBEHHBIM 00pa30M IEPEIJIETasIiCh U B3aUMOJICHUCTBYS C IPYTUMH €T0 JUHUSIMHU.
B xonme wu3yueHust kypca oOydarolIMMCs MPUXOJUTCS JIOTMYECKU paccCyXIaThb,
HUCHOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SA3BIK. B CBSI3U € 3THUM 1iejecoo0pa3Ho
BKJIIOUUTh B IIPOrpaMMy HEKOTOpPBbIE€ OCHOBBI JIOTHMKH, IIPOHU3BIBAIOIINE BCE
OCHOBHBIE pa3Jiejibl MaTeMaTH4YEeCKOro o0oOpa3oBaHMUST W CIOCOOCTBYIOIIHE
OBJIAJICHUIO OOY4YalOIIMMHCS OCHOB YHHMBEPCAJIbHOI'O MaTE€MAaTHUYECKOTO S3bIKa.
Takum o0Opa3zoM, MOXXHO YTBEpP)KJIaTb, 4YTO COAEP>KATEJIbHOU UM CTPYKTYpPHON
OCOOEHHOCTBIO Kypca «AJIredpa» sIBIsIETCSI €ro UHTETPUPOBAHHBIN XapakTep.
CopneprxaHne TMHUHN «HYucaa U BBIYUCIICHUS» CIIy>KUT OCHOBOM JUIS JaJIbHEHUIIIET O
U3y4YeHUsT MaTEeMaTHKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYyYarOUIMXCs JIOTUMYECKOIO
MBIIUIEHUs, (OPMHUPOBAHUIO YMEHHUS IMOJb30BAThCS aJrOPUTMaMH, a TaKXKe
OPUOOPETEHNUIO NPAKTUYECKHUX HABBIKOB, HEOOXOAUMBIX JIJI1 IOBCETHEBHOM KU3HU.
Pa3zBuTHe MOHATHUS O 4YHCIIE€ B OCHOBHOM IIKOJIE CBSI3aHO C pPallMOHAJIBHBIMH M
UppalroHaJIbHBIMU 4uciiaMu, (opmupoBanuem NpeaCTaBICHUN o
AEUCTBUTEIIBHOM 4YHCJIE. 3aBEPLICHHE OCBOCHHS YHCIOBOM JIMHHUHM OTHECEHO K
cTapIiuemMy 3BE€HY OOIlero oopa3oBaHUsI.

ConeprxaHue JIByX ajJreOpandeckux JUHUN — «Anredpandyeckue BhIpaKeHUsD»» U
«YpaBHEHHUs] U HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYAIOIIMXCS
MaTeMaTH4YeCKOIro armnapara, HeOOXOAUMOTO JIJIs pEeIISeHMsI 3a/lad MaTEeMaTHKH,
CMEKHBIX MPEJIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4u. B oCHOBHOM 1IKOJIE
y4€eOHbIIl MaTepuall TpyNIupyeTcs BOKPYT pallMOHaIbHBIX BbIpaKeHUU. Anredpa
AEMOHCTPUPYET 3HAU€HHE€ MaTeMaTUKW KaK sA3blka JJI1 HOCTPOESHMUS
MaTEMaTHYECKUX MOJIEIEN, OITMCAaHUs MPOLECCOB U SIBJIEHUU peajlbHOTro Mupa. B
3a1ayn  OOy4deHHus1  ajreOpe  BXOASIT  TakXKe JajbHelIlee  pa3BUTHE
AJITOPUTMHUYECKOTO MBIIIICHUSI, HEOOXOIUMOTO, B YaCTHOCTH, IJIsI OCBOEHHUS Kypca



WHpOPMATUKH, ¥  OBJIAJCHHE HABBIKAMH JCAYKTUBHBIX  PaCCY>KICHUIA.
IIpeoOpa3zoBanre CHUMBOJBHBIX (POPM BHOCHUT CBOM cHeuu@puUecKkuii BKJIag B
pa3BUTHE BOOOpa)KEHUSI, CHOCOOHOCTEH K MaTeMaTHIYECKOMY TBOPYECTBY.
Conepxanue (yHKIIUOHAIBHO-TpaUISCKONH JIMHUM HAIEJIeHO Ha IIOJIy4YeHHE
MIKOJIbHUKaMU 3HAaHUH O QYHKIMAX KaK BaKHEHIICH MaTeMaTHYECKOW MOJCITN IS
OIMMCAaHMUs U HMCCIIEIOBAHUsI Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHHUI B IPUPOIE U
oOmecTBe. M3ydeHue 3Toro Marepralia CrioCOOCTBYET PAa3BUTHIO Y OOyYarOIIHXCs
YMEHHSI MCIIOJIB30BaTh PA3JIUYHbIEC BRIPA3UTEIbHBIC CPEACTBA SI3bIKa MATEMATUKHA —
CJIOBECHBIC, CHUMBOJIMYECKHE, TrpaduyuecKkue, BHOCUT BKJIad B (opmMHUpoBaHUE
MIPEJICTaBJICHUH O POJIM MaTEeMaTUKH B Pa3BUTHH [UBWIN3AINHA U KYJIBTYPHI.

MECTO YUEBHOI'O KYPCA B YYEGHOM IIJIAHE

CornmacHo ydyeOHOMY IUIaHy B 7—9 Kjlaccax wu3y4daeTcsi Y4YeOHBIH KypcC
«Arnredpa», KOTOPBIN BKJIIOYAET CICAYIOIIUE OCHOBHBIE Pa3/iCibl COJICP KaHHUS:
«YUuncna W BBIYHCICHUS», «AJIT€OpanydecKHe BBIPAXKEHUS», «YPaBHECHUS U
HepaBeHCTBa», «DyHKIUMW». YUYEOHBIW IUIaH Ha HU3y4YeHHe anreopsl B 7/—9
KJIaccaX OTBOJUTHE MeHee 3 y4eOHBIX 4acOB B HEAEIIO B TEYEHHE KaXKJIOro roja
o0y4deHus1, BCETo 3a Tpu roja ooydenusi — He meHee 306 yuyeOHBIX 4acoOB.

COJAEP/KAHUE YYEBHOI'O KYPCA (IIO TOAAM OBYYEHMUS)

7 KJIACC
PanronanpHble umcta

JpoOu OOBIKHOBEHHBIE U AECIATHYHBIEC, IEPEX0 OT OTHOU (popMbI3anucu apodeit
K npyroi. [loHsiTne panmoHaJIbHOTO YHCIIA, 3alIMCh, CPABHEHHE, YITOPSAOYNBAHUC
panuoHaJIbHBIX Yuced. Apu(pMeTHYeCKHe IEHUCTBUS C PAallMOHAIBHBIMH YHCIAMM.
Pemenue 3amau u3 peajbHOI MPaKTUKHA HAa YacTH, Ha JPOOM.

Crenenb C HaTypajbHBIM IIOKa3aTeJIEM: OIIpeJieJIeHue, MpeoOopa3oBaHUE
BBIpQKCHUH Ha OCHOBE OIPEACIICHUS, 3alIUCh OONBININX Yncel. [IponeHTsI, 3anuch
MPOLIEHTOB B BUJE ApoOH U ApoOH B BUJE MPOLEHTOB. TpU OCHOBHBIEC 3aJlauMd Ha
MPOICHTHI, pEIICHNUEe 3a71a4d U3
peanbHON MPAKTHUKH.

IIpnMmeHeHne NTPU3HAKOB JISITUMOCTH, PAa3JI0KEHHUE Ha MHOXXHUTEITH
HaTypaJIbHbIX YHCEJl.

PeanbHble 3aBUCUMOCTH, B TOM YHCJIE€ IpsIMasi U oOpaTHasi
OPONOPHHUOHAIBHOCTH.

Anzebpauueckue eviparyceHus

IlepeMeHHBIE, YHMCIIOBOE 3HA4Y€HWE BBIPAKEHHS C NepeMeHHOH. JlomycTtumele
3HAYEHUs NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTHMEXAY BEJIMYHMHAMU B BUIE
popmynsl. Berauciaenus no popmynam. [IpeobpazoBanre OyKBEHHBIX BbIpa>K€HUH,
TOXKJIECTBEHHO paBHbIE BBIPpAXXEHUs, IMpaBuWjia IIpeoOpa3oBaHUsSI CYMM H
MPOU3BEICHUM, TIpaBMJIa PACKPBITHUSI CKOOOK W MPHUBEAEHUS TMOJO0OHBIX
cJjlaracMbIX.
CBolicTBa CTENEHH C HaTypaJbHBIM IOKa3areaeM. OJHOYWIEHbl 1 MHOTIOYJICHBI.
Crennenp MHorousieHa. Cll0)K€HHE, BBIUMTAHUE, YMHOXXEHME MHOIOYJICHOB.
dopmysbl COKpalI€EHHOTO YMHOXXEHHs: KBaJgpaT CYMMBblI M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaapaToB. Pa3nokeHrne MHOTOYJIEHOB HA MHOYKHUTEIIH.
Ypasenuenus

VYpaBHeHHe, KOpPEHb YypaBHEHHUs, MNOpaBUila NOpeoOpa3oBaHUs ypaBHEHUs,
PaBHOCHUJIBHOCTH ypaBHEHUM. JIMHENHOE ypaBHEHHE C OJHOU IIEPEMEHHON, YUCIIO



KOpHEH JIMHECWHOI0 YpPaBHEHWs, PEHICHHUE JIMHEHWHBIX ypaBHeHUU. CocTaBiieHUE
YpaBHEHUH IO YCJIOBMIO 3aJadd. PenleHne TEeKCTOBBIX 3aJad C [OMOILBIO
ypaBHECHUH.

JluneiiHoe ypaBHEHHUE C JByMs MEepeMEHHBIMU U ero rpaduk. Cucrema IBYyX
JIMHEUHBIX YpaBHECHUM C JByMs HE€pEeMEHHbIMU. Pemienune cucreM ypaBHEHUH
crioco6oM noacTaHOBKHU. [Ipumepsl penieHns: TEKCTOBBIX 3a/1a4 C IIOMOIIIBIO CHUCTEM
YPaBHEHUM.

Koopounamut u cpagpuxu. @ynxyuu

Koopaunara toukn Ha npsaMoi. UucioBble NpPOMEXYyTKH. PaccTrosiHue Mexay
ABYMsI TOUKaMU KOOPJUHATHOM IIPSIMOM.

IIpssmoyronpHasi cucrema KoopauHat, ocu OX u Oy. Abcuucca U opauHara
TOYKH Ha KOOPAUHATHOU 1uiockocTu. [Ipumepsl rpadukoB,3a1aHHBIX (OpMYyJIaMU.
Yrenne rpadukoB peasbHbIX 3aBUcuMocTei. [Tlonsitue pynkumn. I'paduk pyHKIINN.

CgoiicTBa QyHk1ui. Jluneiinast pyHkums, e€ rpaduk. I'paduk pyHxkuumy = |x|.

I'pacdrueckoe penieHrne TMHEHHBIX YPABHEHUM U CUCTEM JIMHCHHBIX YPaBHCHHUH.

8 KJIACC

Yucna u eévltuucienHus

KBanpartnuselii kopeHp wu3 uwuciaa. [loHsatue o0 wuWppanMOHAJIBHOM 4YHCIIE.
JlecsaTuanbie IpUOIMKEHUS UPPAITMOHATIBHBIX YyHcena. CBOMCTBAa apu(PMETHUICCKUX
KBaJIpaTHBIX KOPHEHW W WX TMPHMEHEHHWE K MIPeoOpa3’OBaHHUIO YHCIOBBIX
BBIPAYKCHUM U BBIYUCICHUSIM. J|€eMCTBUTEIIbHBIC YHUCIIA.

CrernieHb ¢ 1eJIbIM NoKa3aTejieM U €€ cBolicTBa. CTaHapTHAs 3alMCh YHCIIA.

Anzebpauueckue eviparceHus
KBanpaTHbIl TPEXUIICH; Pa3JI0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOYKHUTEIIH.
AnreOpandeckasi JpoOb. (OCHOBHOE CBOHMCTBO anreOpanmydeckoid Aapoou.
CrnoxxeHue, BBIUYUTAHUE, YMHOXXEHHE, JCJICHHuE aiureOpamdyeckux  ApoOeil.
PammonanbeHbIe BBIpaXXSHUSI U UX IpeoOpa3oBaHUE.

Ypasnenusa u nepasencmea

KBanpatHoe ypaBHeHme, popMyiia KOpHEM KBaJpaTHOTro ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHHH, CBOJALIUXCS K JIMHEMHBIM W KBaJPaTHBIM.
IIpocTeiinine npoOGHO-pallMOHAJIbLHBIE YPABHEHUSI.

I'pacpuueckast mHTEpnpeTalivss ypaBHEHHH C JABYyMsI MEPEMEHHBIMU U CHUCTEM
JIMHEUHBIX YpPAaBHEHUM C JABYyMs NepeMeHHbIMU. lIpumepsl pemeHust cucrem
HEJIMHEWHBIX YPAaBHEHUU C ABYMS NE€PEMEHHBIMH.

Perrenne TeKCTOBBIX 3a7ay aareOpamdecKUM CIIOCOOOM.

YucioBble HEpaBEHCTBA U MX CBoMcTBA. HepaBeHCTBO € OOHOW IIEPEMEHHOM.
PaBHOCHMIIBHOCTE HepaBeHCTB. JIMHENHBIE HEpaBEeHCTBA C OJHOU IEPEMEHHOMU.
CucteMbl JIMHEMHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

Dyukyuu

I[Mousitue pynknuu. OO61acTh OMpPEACICHUS U MHOXXECTBO 3HAYCHHUM (PYHKIIHU.
Cnoco6sb1 3an1anus GyHkui. ['paduk pyHknun. UreHue cBOMCTB (pyHKIINU MO €€
rpaduky. [Ipumepsr rpaduKoB PYHKIIHKN, OTpaKarOMIUX peaibHBIC MPOIIESCCHI.

DYHKIMH, OTTUCHIBAIOIINAE TIPSIMYIO U OOpaTHYIO MPOTIOPIIMOHAIBHBIE 3aBUCHMOCTH,
UX rpauKu.

DyHKIUA Y = VX, y=x%y=x3y=Xx, y=|x.

I'pacpuyaeckoe pemenne ypaBHEHUM U CUCTEM YpPaBHECHHH.



9KJIACC

Yucna u évluucieHus
JleficTBUTEIbHBIC YKCIIA

PammonanbHble 4YWciIa, UppallMOHAJIBHBIC 4YHCIIA, KOHCYHBIE M OECKOHEYHBIC
JECSITUYHBIC IPOOU. MHOXXECTBO JICHCTBUTEIIBHBIX YHCEI; 1CUCTBUTEIILHBIC YHUCIIA
KaK OCCKOHEYHBIE JEeCITUIHBIC IpoOu. B3anMHO OJTHO3HAYHOE COOTBETCTBUE MEXKTY
MHOKECTBOM JICHCTBUTEIILHBIX YHCEII U KOOPAUHATHOU MPSIMOM.

CpaBHeHue JICCTBUTEIIbHBIX qHCell, apudMeTHIECKHEe JICUCTBUSI  C
AEUCTBUTEIBHBIMH YHCIaMH.

N3mepenus, npuOIMKEHUs, OLEHKN

Pa3zmMepbl OOBEKTOB OKpYXAloILIEro MuUpa, UIMTEIBHOCTh IPOLIECCOB B
OKPY>KarolleM MHUpE.

I[TpuOnu>x€HHOE 3HAUEHHE BEJIMYUHBI, TOUHOCTh NpUOIMKeHUs. OKpyrieHue
yucell. [Ipukuaka u oeHKa pe3yJibTaTOB BbIYHCIICHUM.

Ypasnenus u nepasencmea
VYpaBHEHUs ¢ OTHOM IEPEMEHHON

JInaenHOe ypaBHEeHUE. PenteHre ypaBHEeHUH, CBOASIIIIUXCS K JIMHEUHBIM.

KBanpaTtHoe ypaBHeHue. Penienne ypaBHEHHN, CBOOSIIIUXCS K KBaJApPaTHBIM.
buxkBanparHoe ypaBHeHue. IIpumMepsl pelnieHusi ypaBHEHUM TPETbEU U 4E€TBEPTOU
CTEIICHEH pa3JIOKEHUEM Ha MHOYKHUTEJIH.

Pemenne npoOGHO-pallMOHAIBHBIX YypaBHEHHUU. PelieHne TeKCTOBBIX
3a/1a4 aJireOpandecKkuM METOJIOM.
Cucremsl ypaBHEHUI

VYpaBHeHHE € JByMsl II€EpeMEHHBIMH M ero rpaguk. Pemienue cucrteM IBYyX
JIMHEWHBIX YpaBHEHUN C ABYMs IEpEMEHHbIMU. Penienue cucteM AByX ypaBHEHHUH,
OJTHO W3 KOTOPBIX IJIMHEHHOE, a Jpyroe — BTOpoil cremneHu. ['paduueckas
UHTEPIIPETALMs CUCTEMBI YPABHEHUM C ABYMs IIEPEMEHHBIMU.

Pemenune TekCTOBBIX 3aj1ad alireOpanvecKUM CIOCOOOM.
HepasencrBa
YHucnoBble HEPABEHCTBA U UX CBOUCTBA.

Pemenue nuHENWHBIX HEPABEHCTB C OJHOM NepeMeHHOH. Pemenune cucrem
JIMHEWHBIX HEPaBEHCTB C OJHOM 1niepeMeHHOW. KBanpaTHble HepaBeHCTBA.
I'padpuueckass mHTEpHnpeTaldss HEPAaBEHCTB U CHCTEM HEPAaBEHCTB C JBYMS
IEPEMEHHBIMH.

Dyukyuu
KBanpatuunas pynknusi, e€ rpadpuk u ceoiicrsa. [lapadona, koopaAHATHI
BEPIIMNHBI TapaboJIbl, OCb CUMMETPHUHU I1apadoJIbL.

I'papuku pyHKIMN:
y =kx, y = kx + b, y:%ﬁy =x3,y =X, Y=|X| u ux cBoiicTna.

Yucnoevie nocneoosamenvnocmu
Omnpenenenne 1 cnocoObl 3a/IaHKs YUCIOBBIX MOCIEI0BATEIbHOCTEN
IlorATHE YHMCIOBOM MOCJIENOBATEIIBHOCTH. 3aJaHHE I1OCJIENOBAaTEJIbHOCTH
peKyppeHTHOH dopmysiol U GopMyJIoi N-Tro YiIeHa.
ApudmeTnyeckas 1 reoMeTpuUecKas NpOrpecchn
Apudmernueckass U reoMerpuueckas mnporpeccuu. PDopmynabl N-ro 4YieHa



apu(PMETHISCKON U TEOMETPHUUECKOUN MPOTPECCHIl, CYMMBI TIEPBBIX N YJIICHOB.
HN300pakeHne 4wieHOB apu(PMETHIECCKON U TEOMETPUUCCKON MPOTPECCU TOUKaAaMH
Ha KOOPJIMHATHOMW MJIOCKOCTU. JIMHEHMHBIN M AKCIIOHEHIIMAIbHBIA pocT. ClOXHbIE

IIPOLCHTEI.
IJIAHUPYEMBIE TIPEJMETHBIE PE3YJBTATEI OCBOEHHS IIPOTPAMMBI KYPCA
(II0 TOJJAM OBYUYEHMUSI)

OcBoenne y4deOHOro Kypca «Anrebpa» Ha YpPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHUs JOJDKHO OOecHeYuBaTh JOCTHIKEHHE CICIYIOIIHNX MPEIMETHBIX
00pa30BaTeJIbHBIX PE3YJIbTATOB!

7 Kiacc

Yucna u eviuucinenusn

—  BbInoaHsTh, coyeTass yCTHbIE U ITMCbMEHHbIE TPUEMBI, apu(]pMeTHYIECKUE
JNEHUCTBUSI C pallMOHAIBHBIMU YHUCJIAMMU.

— Haxoauth 3Ha4Ye€HUs] YUCIOBBIX BBIPAXKECHHUM; MPUMEHSITH Pa3HOOOpa3HbIC
CIIOCOOBI U TIPUEMBI BBIUYHCICHUSI 3HAUCHUNW APOOHBIX BBIPAXKEHUI, COAEpP KAIINX
OOBIKHOBEHHBIE U JIECSITUYHBIC IPOOU.

— Ilepexonuth OT OHOI (OPMBI 3alMCHU YHCEN K JIPYyrod (mpeoOpa3oBBIBATH
JICCATUYHYIO IpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTHU
B OECKOHEYHYIO NECITUUYHYIO IPOOb).

— CpaBHUBaATh U YIOPSJIOUYUBATH PAllMOHAIbHBIE YHUCIHA.

—  OxpyriasTe 4ucia.

—  DBBIIOJIHATE DPUKUAKY U OLICHKY PE3yJIbTaTa BbIYMCIEHUM, OLICHKY
3HAYCHUU YUCIOBBIX BbIPpaK€HUIN. BBINOIHATH 1€UCTBUS CO CTEIICHSIMHU C
HaTypaJIbHBIMU I1OKa3aTEJIsIMU.

— IlpuMeHATP NOpHU3HAKM JACIIUMOCTH, pPa3JIOKEHHME Ha MHOXKUTEIH
HaTypaJbHBIX YHCEJL.

— Pemars npakTHKO-OPUEHTHUPOBAHHBIE 3aJa4d, CBA3aHHBIC C OTHOIIEHHUEM
BE€JIMYWH, MPONOPLHOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMH; HWHTEPIPETUPOBATH
pe3yJibTaThl peuIeHus 3a1ad ¢ Y4ETOM OTpaHMYECHMM, CBSI3aHHBIX CO CBOWCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue eviparcenus

— Hcnonp3oBaTh ajaredOpandyeckyr0o TEPMHHOJIOTHUIO U CUMBOJIUKY, NIPUMEHSITH
e€ B Mpolecce OCBOEHHUsI y4eOHOTro MaTepHaia.

— Haxonute 3HaueHUs1 OyKBEHHBIX BBIPAXXEHUW MpPH 3aJaHHBIX 3HAUYCHUSIX
MepeMEHHBIX.

—  BpIIoaHATE IpeoOpa3zoBaHUsl IIEJIOT0 BRIPAXKEHUSI B MHOTOUJICH TPUBEJIEHHUEM
MOJO0OHBIX ClIaraeMbIX, PACKPBITUEM CKOOOK.

— BbpINOAHATE YMHOXXEHHUE OJHOYJIEHAa Ha MHOTOYJIEH M MHOToOWIeHa Ha
MHOT'OYJIEH, IPUMEHSITh (POPMYJIbI KBaJipaTa CyMMBbI M KBaJipaTa pa3HOCTH.

—  OCyYIIEeCTBIISITh Pa3JIOKEHHE MHOTOYWICHOB Ha MHOXXHUTEIW C IIOMOIIBIO
BBIHECEHUS 3a CKOOKHN OGHIGFO MHOXUTEIIA, TPYIITUPOBKH CJIara€MbIX, IPUMCHCHUA
(opmyIt cokpam€HHOTO YMHOKEHUSI.

— IlpumensTh ipeoOpa3zoBaHNs MHOTOWICHOB JUISI PEIISCHUS Pa3IHuYHBIX 3aj1a4
13 MaTCMaTuKu, CMCXKHbBIX ITPECAMETOB, U3 peam)Hof/'I IIpaKTHUKH.

— Hcmonp3oBaTh CBOWCTBA CTENEHEW C HATypaJlbHBIMH IIOKAa3aTEJIsIMHU JUIS
mpeoOpa3oBaHUs BBIPAXKECHUU.

Ypasuenus u nepasencmea

— Pemare nuHeElHBbIE ypaBHEHHUsI C OJIHOW TIEpEMEHHOW, MPUMEHSssSI TpaBuUiia

nepexoaa OT UCXOJAHOTO YpPaBHEHUSI K PAaBHOCUIBHOMY emy. [IpoBepsTh, ssBaseTCS



JIM YUCJIO KOPHEM YpaBHEHUSI.

— TlpumensaTs rpadhudecKue METOABI IIPHU PEIICHUH JIMHEWHBIX YPAaBHEHUN U UX
CHCTEM.

— TlomOupaThs nOpuUMephbl Nap YHCEI, SBISIONIUXCS PEIICHUEM JIMHESHHOTO
YpPaBHEHHUS C JIByMsI TIEPEMEHHBIMHU.

—  CtpouThb B KOOPJAMHATHOM MIIOCKOCTH rpaduK JUHESHHOTO YPaBHEHHUS C ABYMSI
MEePEeMEHHBIMU; NOJIb3YSCh IpapUKOM, MPUBOAUTH NPUMEPHI PEIICHHUS] yPABHECHHUSI.

— Pemars cuctemMsbl IByX JIMHEUHBIX YPABHEHUU C ABYMSI IEPEMEHHBIMU, B TOM
quciie rpauIecKH.

— CocraBnsaTh U peniaTh JJMHEHHOE YpaBHEHUE WJIW CUCTEMY JIMHEHHBIX
YpPaBHEHUH MO yCJIOBUIO 33J/1a4U, UHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4yd MOJYYEHHBIH pe3yJibTar.

Koopounamut u cpagpuxu. @ynkyuu

— H3oOpakaTh Ha KOOPJIMHATHOW MPSIMOUM TOYKH, COOTBETCTBYIOIINE 32 IaHHBIM
KOOpI[I/IHaTaM; JIydH, OTPE3KHU, UHTCPBAJIbI; 3alIMCbhbIBATh YU CJIOBBIC ITPOMCIKYTKH HaA
anreOpanvyecKoM SI3bIKE.

— OTMmeyaTth B KOOPJIUHATHOW IJIOCKOCTH TOYKH I10 33JIJaHHBIM KOOpPJAHHATAM;
cTpouTth rpaduKu JTUHESHHBIX PyHKIHH. CTpouTh rpaduk GyHKIUH Yy = | X |.

— OnucelBaTh € IOMOLIBIO (PYHKIUI HM3BECTHbIE 3aBHCUMOCTU MEXIY
BE€JIMYUHAMU:. CKOPOCTb, BpPEMs, PACCTOSAHHUE; LI€HA, KOJMYECTBO, CTOUMOCTb;
MIPOU3BOIUTEIILHOCTH, BPEMs, 00bEM pabOTHI.

— Haxoaute 3Hauenne QyHKIMH MO 3HAYCHUIO €€ apryMeHTa.

— Ilommmarps rpaduyecKuii cnocoOd MpEACTaBJICHUS W aHaiau3a WH(GOpPMAIIUH;
HU3BJIEKATh U HHTEPIIPESTUPOBATh HH(POPMAIUIO U3 IPaPUKOB peabHBIX MPOIIECCOB
U 3aBUCHMOCTEMU.

8 xitacc
Yucna u évituucienus

— Hcnonp3oBaTe HayaJIbHBIE MPEACTABIICHUS O MHOXKECTBE NEWCTBUTEIBHBIX
YHUCeJl JJIsl CPAaBHEHMsI, OKPYTJIEHUsI U BBIYUCIIEHUI; N300pakaTh N€HCTBUTEIIbHBIE
4rcJa TOYKAMHU Ha KOOPJIMHATHOM IPSIMOM.

— IlpuMeHsTh NOHSITHE apUPMETHUYECKOTO KBAaJPaTHOIO KOPHS; HAXOJAUTh
KBaJApaTHBIC KOPHH, HCIIOJIB3Yys IIPpHU H€O6XOI[I/IMOCTI/I KaJIbKYJIATOP, BBIIIOJHATD
NpeoOpa30oBaHMUs BBIPAXKEHUM, CcOAepIKallMX KBaJpaTHbIE KOPHH, HCIOJb3Ys
CBOMCTBaA KOpPHEH.

— HNcnone3oBare 3anmcu OOJBNINX U MajIbIX YUCETI C IIOMOIIBKO ACCATHUYHBIX
npobeii u crenenent uuciaa 10.

Anzebpauueckue evipasrceHus

— IlpuMeHsTh TIOHSATME CTENEHU C [eJbIM II0Ka3aTejleM, BBIIIOJIHATH
peoOpa30BaHUs BBIPAKEHUM, COAEPKAILINX CTENEHHU C LIEJIbIM IT0Ka3aTeJIEM.

— BBINOAHATE TOXXJECTBEHHBIE IIPeoOpa30BaHUs pPallMOHAIBHBIX BBIpaXKEHUH
Ha OCHOBE IIpaBUJI JICHUCTBUI HAJl MHOTOYWIEHAMHU U aJireOpandyecKuMHU JIPOOsIMH.

— PackmanpiBaTh KBa,[[paTHBIﬁ TpéX‘-IJ'ICH Ha MHO>XHUTCIIN.

—  IlpumMmeHsTh IpeoOpa3zoBaHMUs BRIPAKECHUN JUIS pEeIlIeHUs] pa3IUYHbIX 3a71a4 U3
MaTE€MaTUKH, CMEKHBIX IPEAMETOB, U3 pEaJIbHOMN IIPAKTUKHU.

Ypaeuenu}l U Hepaeencmea



— Pemate tuHelHbIE, KBaApaTHBIC YPABHECHUS U pallMOHAJIbHbIE YPaBHEHMUS,
CBOJSIIIIUECS] K HUM, CUCTEMBI JIByX YPAaBHEHHUM C IByMsI I€PEMEHHBIMHU.

— IIpoBOoauTE NIpoOCTENIINE UCCIIEAOBAHUS YPABHECHUU U CUCTEM
YpaBHEHHUH, B TOM YHCJIE C MPUMEHEHUEM I'paUUIECKUX MPEIACTABICHUN
(ycTraHaBiauBaTh, UMEET JIU YPAaBHEHHUE WJIM CUCTEMaypaBHEHUM pelIeHUs], €ClIU
UMEET, TO CKOJIBKO, U Mp.).

— IlepexoauTh OT CIOBECHOW (OPMYIUPOBKHU 3aJadd K €€ anreOpamdecKou
MOJZEJIA C TIIOMOIIBIO COCTABJICHUS YPAaBHEHWUs WA CHUCTEMBI YpPaBHEHMUI,
UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJ1a4H ITOJIyYCHHbBIN pe3ysibTar.

— IIpuMeHsTH CBOWMCTBA YHCJIOBBIX HEPABEHCTB JJIsI CPAaBHEHUsS, OLCHKHU;
pemarb JUMHEHHbICE HEPABEHCTBA C ONHOM INEPEMEHHOM M HMX CHUCTEMBI; IaBaTh
rpaduYecKyl0 WUIIOCTPAIMIO MHOXXECTBA PEIICHU HEepaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

Dynukyuu

— Tloammatpe 1 ucnoab30BaTh (PYHKIIMOHAIBHBIEC TOHATHS U SI3BIK (TEPMUHBI,
CUMBOJIMUECKHE OOO3HAUeHMs1); OIPEAesIsiTh 3HAa4eHHE (YHKUMHU 110 3HAYCHUIO

apryMeHTa; ONpeaeisiTh CBOMCTBAa PyHKIUHU 110 €€ rpaduKy.

k

—  Crpoutb rpapuky >J1C€MEHTApHBIX PyHKUMK BUAay == ,y = x2, \y = x3,

y=vx,y= X|; OMCBIBaTE CBOMCTBA YUCIOBON PyHKIIMM 110 €€ TpaduKy.

9 xitace
YQucna u évluucienus
— CpaBHUBaATH U YIOPSA0OYUBATH pallUOHAIBHBIE U UPpALIMOHAJIbHBIEC YHUCIIA.

— BrpmonssaTe apudmMeTndyeckue JIEHWCTBUSI C pPallMOHAIBHBIMH YHCIIAMU,
coderasd YCTHbIE M IIMCbMEHHBIE NPUEMBI, BBIINOJHATH BBIYUCIECHUS C
UPPALOHAIIBHBIMYA YHUCIAMH.

— HaXOI[I/ITB 3HAUYEHHUsI CTEOEHEM C OCJbIMHM  IIOKAa3aTCIIsIMHU U KOpHeﬁ;
BBIYHCIIATHh 3HAUYCHUSA YU CIIOBBIX BI)Ipa)KeHI/If/'I.

—  OKpyTrJIsiTh JICUCTBUTEJIbHBIEC UYHCJIA, BBINOJHITH TMPUKHUJIIKY pe3ysibTaTa
BBIYNCJICHUM, OLIEHKY YHCJIOBBIX BBIPAKECHUU.

Ypaeuenu}l U Hepaeencmea

— Pemars nuHelHBIE W KBaJgpaTHbIC ypaBHEHWs, YPABHEHHUs, CBOJSIIHECS K
HUM, IIpOCTEHIINE IPOOHO-pallMOHAIbHbIE YPAaBHEHUS.

— Pemate cucremsl ABYX JHUHEWHBIX ypaBHeHI/Iﬁ C JABYMsI NECPCMCHHBIMU H
CUCTCMbI IBYX ypaBHeHI/Iﬁ, B KOTOPBIX OJHO YPABHCHHUC HC SABJISACTCS JIMHEHUHBIM.

— Peniare TeKCTOBEBIC 3ada4m anre6panquKHM CIIOCOOOM C IIOMOIIIBIO
COCTABJICHUA YPAaBHCHHA UJIU CUCTCMBI JIBYX ypaBHCHI/Iﬁ C ABYMs IICPCMCHHBIMHU.

— IIpoBoauTh NpocCTENIINE UCCIIEAOBAHNSI YPABHEHUN U CUCTEM ypaBHEHMUI, B
TOM 4YHCJIE C IPUMEHEHHEM rpadUyecKrux NpeJICTaBICHUN (ycTaHaBINBaTh, UMEET
JI1 ypaBHEHHME UJIM CUCTEMA YPAaBHEHUM PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIP.).

— Pemate nuHelHBIC HCPABCHCTBA, KBAaJAPATHBIC HCPABCHCTBA; I/I306pa)KaTB
PCHICHNUC HCPABCHCTB Ha 4HCJI0OBOM HpHMOﬁ, 3alluChIBaTh PCIHICHUC C IMTOMOIIBIO
CHMBOJIOB.

—  Pemats CUCTEMBbI JTUHEHWHBIX HCPaAaBCHCTB, CUCTCEMBI HCPaBCHCTB,
BKJIFOYAKOIITHUEC KBaJapaTHOC HCPaAaBCHCTBO, 1/1306pa>1<aTI) PECHICHHUC CHUCTCMBI



HEpaBEHCTB Ha YHUCJIOBOU NMPSAMOM, 3alIUChIBATh PEIIEHUE C IOMOIIBIO CUMBOJIOB.
— Hcnonp3oBaTh HEpaBEHCTBA IPU PELICHUH Pa3JIMYHBIX 3a7ad.

Dynukyuu

Pacno3naBate (QyHKIMU H3y4YEHHBIX BHUAOB. Iloka3piBaTh CcXeMaTHYECKU

pacnojio)KeHWe Ha KOOPJAMHATHOW TUIOCKOCTH rpadukoB GyHKIui Buma: y = KX, y

=kx + b,y :g, y=ax®+bx+c.y=x3y=+vVx,y= X | B 3aBUCUMOCTH OT 3HAYCHHUH

K02 (PHUIIMEHTOB; ONHCHIBATh CBOWCTBA (hYHKITUM.
CtpouTh U M300pa’kaTh CXeMaTHUYSCKUA IrpadUKH KBaJIpaTUIHBIX

— (yHKIIHH, ONIMCHIBATh CBOMCTBA KBAaJpaTUYHBIX (PYHKIIHI MO UX rpaduKam.

— PacnoznaBaTh KBaApaTUIHyO (QYHKIIHIO 10 ¢GopMyJie, TPUBOIUTH ITPUMEPHI
KBaJIpaTUYHBIX (PyHKIIUN U3 pealbHOM KU3HU, (PU3UKU, T€OMETPHH.
Apugmemuueckaa u zeomempuueckas npozpeccuu

— Pacno3naBath apuPMETHUYECKYIO U T'€OMETPUUYECKYIO IPOTPECCHH MPH
pa3HBIX crtoco0ax 3aaaHus.

— BBIIIONHATE BBIYUCIICHUS C HWCHOJB30BaHWEeM QOpMYyJI N-ro 4jieHa
apudMEeTHIECKON U TreOMETPUIECKON NPOTrpeccruii, CyMMbI IEPBBIX N YJICHOB.

— MH3o0paxaTe wi€Hbl MOCJIEAOBATEJIbHOCTH TOYKaAMH Ha KOOPJAWHATHOM
MJIOCKOCTH.
Pemiartes 3amaum, cBsi3aHHBIE C YHUCJIOBBIMU I1OCIEAOBATEIBHOCTSIMU, B TOM 4YHCJIIE
3aJaqd M3 peaJbHOW >KW3HH (C HWCHOJIb30BAHHUEM KaJIBKYJISITOpa, IHQPPOBBIX
TEXHOJIOTHUH)



TEMATUYECKOE INIAHMPOBAHME YYEBHOI'O KYPCA (II0 TOLAM OBYYEHU)

7 xuacc (He menee 102 u)

HassaHwue pasgena
(tembi)(umncno uacos)

OCHOBHOe coAep}KaHue

OCHOBHble BUAbI AeATENbHOCTU oByyatomxca

JiexkTpoHHbIe (HH(POBLIE)
o6pasoBaTebHbIE Pecypehl

Yucna n ITonsaTHe panMoOHaIBHOrO YHCIIA. CucreMaTu3upoBaTh H 000ramaTh 3HAHHS OO0 OOBIKHOBEHHBIX W JICCSITUUHBIX Poccuiickasn
BbIYMCJICHHS. Apudmerndyeckue AEHCTBUS C JIpO0sIX. 3JIEKTPOHHAS
Paunonanbuble panoHAILHBIMUA YHUCIIAMH. CpaBHUBATh M YNOPSAA0YMBATL JPOo0M, NpeoOpa3oBbIBas MPU HEOOXOAUMOCTH IIKOJIA
yuciaa CpaBHeHHe,  YIOPSIIOYHBAHHE IecSITHYHBIE NpoOM B OOBIKHOBCHHEIC, OOBIKHOBCHHBIC B JECSTHYHBIC, B
palMOHAIBHBIX YHCE. YaCTHOCTH B OECKOHEYHYIO IECATUYHYIO IPOOb.
(254) Creness c HATypaJIbHBIM IIpuMeHsATH pa3HOOOpa3HbIe COCOObLI M NPUEMBI BHIYHCICHHS 3HAYCHHI IPOOHBIX
oKa3aTeJIeM. BBIPaKeHHIi, COlEpPKAIINX OOBIKHOBEHHBIC M JCCSITHYHBIC NPOOU: 3aMEHSIThH IIPHU
PenieHue OCHOBHBIX 3ajlad Ha HEOOXOINMOCTH JICCATHYHYIO JpoOb OOBIKHOBEHHON M  OOBIKHOBEHHYIO
JPOGH, MPOLEHTHI U3 peaTbHOMN NECSITUYHOW, TNPUBOAUTH BBIpa)kKeHHE K ¢opme, Haumbosnee yHOOHOW IS
MPAKTUKH. BBIYHCIICHUH, IIPe0OpPa30BBIBATE APOOHBIC BEIPAKEHHST HA YMHOXKCHHE U JICJICHUE
IpusHaku JICITUMOCTH, JIECSITUYHBIX Ip0o0eil K JSHCTBUSIM C LIEJIBIMH YUCIIaMH.
pPa3loOKEeHHs HAa MHOMKHUTEIU [IpuBoauTe 4HcIOBbIe M OYKBEeHHBIe MNPHUMEPBI CTEINCHH C HATypaJbHBIM
HaTypaJIbHBIX YHUCEII. ITIOKa3aTeJjieM, 00BSICHAS 3HAUYEHUST OCHOBAHWS CTENEHU U IOKa3aTeJs CTCIICHU,
HaXOJIMTh 3HAUYCHHUs cTerncHel Buaa a" (a — nmroboe paluroHanbHOS YUCI0, N —
PeasibHble 3aBMCMMOCTN. HATypabHOE YHCIIO).
MpAaman n obpaTHana .
NPONOPLMOHANBHOCTH MoHMmMmaTb CMbIC/ 3aNMcK BONBLLLMX YNCEN C MOMOLLBIO AeCATUYHbIX Apobeit n
cTeneHen ymncna 10, NPUMEHATbUX B peasibHbIX CUTyaLMAX.
IIpuMeHATH NPU3HAKH JEJIUMOCTH, PA3JI0XKEHHUsI HA MHOXKHTEIHN HAaTypPaJIbHBIX
qHuCell.
PemaTth 3aJauM Ha 9YacTH, NPOIEHTHI, IMPOMOPIHH, HAa HAXOXKIACHHE IpoOH
(mpoIeHTa) OT BEIMYUHBI U BEJIMIUHEI 110 €€ IpoOu (TIPOIICHTY ), TpooH (IIpoIIeHTa),
KOTOpBIM CcoCTaBisieT oOJHA BeauyuHa oOT jpyroi. I[IpuBoauTh, pa3duparsb,
OLIEHUBATHL PA3JIMNYHBIC PEIICHMUs, 3aITUCH PEIICHU TEKCTOBBIX 3a7ad.
Pacnio3naBatb W OOBSICHATH, ONUpasCh HA  OIpEJCIICHUs, MPsIMO
MIPONOPLUHOHATIBHEIE W OOpaTHO NPOIOPIMOHAJIBHEIE 3aBUCHUMOCTH  MEXIAY
BEJIMYMHAMH; NMPHUBOJUTH NMPHMEPHI dTUX 3aBHCHMOCTEH W3 peajbHOro MHpa, U3
IPYTUX y9eOHBIX IPEIMETOB.
PelwlaTb NpaKTUKO-OPUEHTUPOBaHHbIE 334341 Ha APO6K,NPOLLEHTbI, MPAMYIO U
06paTHY0 NPONOPLUOHANILHOCTHU, NPONOPLUMN
AJjredpanyeckue BykBeHHBIE BBIPAYKEHUSI. OBJagers anreOpandeckoil TEPMHUHOJIIOTHEH M CHMBOJIMKOW, MPUMEHSITh ¢€ B Poccuiickas
BBIPAaKeHUs [TepemeHHBbIe. JlonmycTumebie IIpoIiecce OCBOSHUS ydeOHOro MaTepuaa. 3J1eKTPOHHAsI
3HAYCHUS IepPEeMEHHBIX. HaxoauTh 3HaYeHHsT OYKBEHHBIX BBIDAKCHHH IIPU 3aJaHHBIX 3HAYCHHUSIX HIK0JIa
(27 4) DopMybl. OYKB; BBIITOJIHSTHh BEIYUCIICHUS 110 (HOPMYJIaM.

[IpeoOpa3oBanue OyKBEHHBIX
BBIpaKEHH N, pACKPBITHE CKOOOK
)51 NPpUBCACHUEC HOJIO6HbIX
claraeMbiX.

CBoWcTBa cTeneHu ¢ HaTypa/ZibHbIM
noKasaTtenem.

BBINOJHATH MPeoOpPa3zoBaHUs 1IEJI0r0 BBIPAXKCHNUSI B MHOTOYJICH MPUBEICHUEM
MOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BBINOJIHATL YMHOXEHHME OJHOYICHA HAa MHOIOWIEH M MHOIOYICHa Ha
MHOT'OYJICH, MPUMEHSITH GOpMYJIbl KBaJpaTa CyMMBbl U KBaJpaTa pa3HOCTH.
OcyuecTBJIATH Pa3jI0KEHUE MHOTOUYJIEHOB Ha MHOXHUTEIN ITyTEM BBIHECEHHUS 3a
CKOOKHM 0OIIero MHOXXHUTENs, NPUMEHEHHs (OPMyJIbI Pa3HOCTH KBaJpaToB,
GopMyJI COKpaIEHHOTO YMHOKECHHUSI.




MHorouneHbl. ChoxkeHwue,
BbluMTaHME, YMHOXeHUne
MHoro4dsieHos. ®Popmyibl
COKPALLEHHOTO YMHOXEeHUA.
PasnoxkeHne mHOro4seHoB Ha
MHOXUTENn

le/IMeHﬂTL HpeO6pa3OBaHI/Ie MHOTOYJICHOB JIsI pCIICHU PAa3JIMYHBIX 3aJa4 U3
MaT€MaTUKHU, CMEXKHBIX NIPEAMETOB, U3 peam)Hoﬁ IIpaKTUKH.

3HaKOMUTbCA C VICTOpVIeﬁ Pa3sBUTUA MaTeEMATUKU

YpaBHeHus u YpasHeHue, npaBuiia Pemiares JsuHElHOE ypaBHEHHE C OJHOM NEPEMEHHOI, IPpUMEeHsid INpaBUja Poccuiickasn
HEpPaBEHCTBA npeoOpa3oBaHUSI  ypaBHEHUS, repexoja OT MCXOJAHOTO YpaBHEHHSI K PAaBHOCHJIBHOMY eMy OoJjiee IpOCTOTO BHA. 3JICKTPOHHAS
(20 u) PaBHOCHUIBHOCTh YpaBHEHUH. IIpoBepsATh,sIBICTCS JIU KOHKPETHOE YUCJIO KOPHEM YPaBHECHUS. LIKO0J1Aa

JIuHeiiHOe ypaBHEHHE C OJJHOM IMoadupaTs NpuMepsI Nap YKCE, SIBISIIONINXCS PEIIEHUEM JIMHEHHOTO

TIEPEMEHHOH, peuieHue ypaBHEHUs ¢ AByMs IlepeMeHHbIMU. CTPOUTH B KOOPAUHATHON MIOCKOCTHU

JIMHEWHBIX ypaBHEHUI. Perenne rpaduK TUHEHHOTO ypaBHEHHUS C ABYyMsI NI€PEMEHHBIMH; MOIB3YsICh IpadHKOM,

3a7a4C MOMOIIBIO YPaBHEHUMH. NPUBOAUTL MPUMePbl PEIICHUS YPABHECHHUSI.

. HaxoauThs pelieHHe CUCTEMBI JABYX JUHEWHBIX YpaBHEHHH C IBYyMsI

JlnHeliHOe ypaBHeHMe Cc ABYyMA IepeMeHHBIMM.

nepemeHHbIMU U ero rpaduk. .

CUCTeMa ABYX NMHEMHbBIX CocTaBnATb U pellaTb YpaBHEHME UKW CUCTEMY YPAaBHEHUN NO YCA0OBUIO 3a4a4M,

ypaBHEeHWii ¢ AByMA MHTepNpeTUpPOoBaTb B COOTBETCTBMN C KOHTEKCTOM 3a4a4M MOJyYeHHbIN

nepemeHHbIMU.PelleHne cuctem pesynbTat

ypaBHeHUM cnocobom

noACTaHOBKU U crnocobom

C/IOXKeHUA
KoopaunaTbin Koopaunara Touku Ha OpsIMOM. HN300pakaTh Ha KOOPAWHATHON MPAMOM TOUKH, COOTBETCTBYIOIIHNE 3aJaHHBIM Poccuiickas
rpagukm. YHucnoBbie TIPOMEXKYTKH. KOOpAWHATaM, JIy4dHd, OTPE3KU, HHTEpBaJIbl; 3alIUCHIBAaTh UX Ha ajareopandyeckoMm 3JIEKTPOHHAS
@®ynkuuu (24 4) Paccrossnue mMexny — aByms SI3BIKE HIKOJIa

TodKaMu KOOpAMHATHOM OTMeuyaTh B KOOPAMHATHOH IIOCKOCTH TOYKM IO 33JaHHBIM KOOpJIMHATaM;

HpsAMOU. CTPOUTH TpaMKN HECIIOXKHBIX 3aBUCHMOCTEH, 3aJaHHBIX (OpMyJIaMH, B TOM

TIpsimoyrosbHast cucreMa YHCIIe C TOMOIIBI0 U] POBBIX JTabopaTopuid.

KOOpAWHAT Ha  IUIOCKOCTH. I[IpuMensTh, M3y4YaTh NMPEHMYIIeCTBA, HHTEPHPETHPOBATH TpadUUeCcKHil CIIOcO0

IIpumepsirpaduKoB, 3aTaHHBIX MPEICTABJICHUS] M aHAJIM3a Pa3HOOOPA3HOM YKU3HEHHOW MH(MOPMAaIHH.

(bopMynaM]/I, Yrenue r‘pa(bI/IKOB OcBauBaTh MOHSITHUE (byHKHI/II/I, OBJIaZICBATh q)yHKHI/IOHaJILHOﬁ TepMHHOHOFHeﬁ.

pEaTbHBIX 3aBUCUMOCTEM. Pacno3naBarth jnuHelHy0 QyHKuio Y = kX + b, omucbiBaTh ¢€ cBoiicTBa B

Mowustwe  dymkmm.  Tpadmk 3aBUCUMOCTH OT 3Ha‘ICHI/II/IvK03£1)(1)I/IHI/ICHTOB k ub.

dymxmmn.  Crofictsa  (yHKIHL. CtpouTsh rpauky JTHHEHHON QyHKINU, QYHKIUH

JIuneiinas ¢pynkmus. [Tocrpoenue y =Xl

rpaduka  sHEHHOH  (yHKIHM. Hcnoab3oBaTth nudpoBbie pecypebl Uil TOCTPOSHUS

I'padpuk QyHKIHM Y = |X | rpapukoB QYHKIHMH W HW3YyYeHHs] HUX CBOHCTB. I[IpUBOAUTH NpUMEPHI

JIMHCHWHbIX 3aBUCHUMOCTCHU B PC€aJIbHBIX ITpoLeCCax M SABJICHHUAX

IoBTOpenue u [ToBTOpEeHNE OCHOBHBIX MOHATHUH BpiOupaTrb, NPpUMEHATH OLEHHBATH CHOCOOBI CPAaBHEHUs YMCEJ, BBIYMCICHUI, Poccuiickas
ododmenue(6 1) U METOAOB Kypca 7 Kijacca, npeoOpa3oBaHMil BEIpPAKEHUH, PEIlICHNs YPaBHEHUH. 3JIEKTPOHHAS

00o0mIeHne 3HaHUM HIKoJIa

OcymecTBJIATh CAMOKOHTPOJIb  BBINOIHAEMBIX JEHCTBUH M CaMOIPOBEPKY
pe3yibTaTa BBIYHCIICHUN, mpeobpa3zoBaHuii, mocTtpoeHuid Pemath 3amaum w3
peasbHOM JKM3HU, MPUMEHSITh MaTeMaTH4YecKHe 3HAHUS JUIS PelIeHMs 3a7ad W3
JIPYTHX TIPEIMETOB.

Pemiatb TEKCTOBbIE 3agavu, CpaBHMBAaTDb, lelﬁl/lpaTl) CIoCco0bI PCLICHUA 3a1a49u




8 kiacc (He menee 102 1)

Ha3zpanmue
pa3aena (TemMbl)
Kypca (4HcJI0 4acoB)

OcHoBHOe cojeprkaHue

OcHoOBHbBIE BH/bI 1eATEIbHOCTH oﬁyqaloumxcu

DnexkTpoHHbIe (HH(POBLIE)
0GpasoBaTebHbIE PeCypehl

Yucaa u KBagpaTHbIii KOpEHB U3 4YHCIIA. DopMyIHPOBATH OMNpeaeTeHHe KBAaIpaTHOTO KOPHS W3 YHCIA, apHUPMETHISCKOTO Poccuiickast
BbIYHCJICHUSI. ITousitue 00 UPpaALITOHATBHOM KBaJpaTHOrO KOPHsI. 3JIeKTPOHHAS IIK0JIA
KBanparHbie qucie. JlecsaTuaHbe IIpuMeHSITH OIlepanHIo U3BJICUCHHS KBaAPATHOT'O KOPHSU3 YHCIIA, HCHOJIB3Ys IIPH
KOPHH PUOITVKCHUST HEOOXOIMMOCTH KAJBKYJIATOP.
(15 ) HPPAIMOHAIBHBIX YHCEJI. OneHNBATH KBaJIpaTHBIE KOPHU IEJIBIMU YHCIAMHU U JSCSITHIHBIMUA JPOOSMHU.
JleiicTBUTEIbHBIE YMCIA. CpaBHMBATh W YNOPSIAOYMBATHL pAlHOHAJIBHBIE M HppallMOHAIBHBIE YHCIIA,
CpaBHEHHE NEHUCTBUTEIBHBIX 3allMCaHHbIE C TIOMOIIBIO KBAJAPATHBIX KOPHEM.
uuces. ApudpMeTHIECKUA HccienoraTh ypaBHeHUE X2 = @, HAXOUTh TOYHbIE H MPHUOIMKEHHBIC KOPHH TIPU
KBaJIpaTHBIKOPEHbD. a > 0.
VpaBHeHue Buaa X2 = a. HccnenoBarb CBOMCTBA KBaJPAaTHBIX KOPHEH, IPOBOJS YHUCIIOBBIE IKCIIEPUMEHTHI C
CBolicTBa apupMeTHIECKUX HCMOJIBb30BAaHUEM KAJIbKYyJIATOPa (KOMITBIOTEPA).
KBaJpaTHBIX KOPHEH. Jloka3pIBaTh CBOMCTBA apu(METHYSCKUX KBaJIpaTHBIX KOPHEH; NPUMEHATh UX IS
Hpeo6pagOBaHHe YUCIIOBBIX Hp606p330BaHI/I$[ BLIpa)KCHHﬁ.
BBIpa)KEHHUH, COZIEPIKaIIINX BpINoHATL mNpeodpa3oBaHMsl BBIPAKCHHI, COAEp)KAaIIUX KBaJpaTHBIE KOPHH.
KBaJIpaTHbIC KOPHU. BrlpakaTh IepeMeHHbIe U3 TEOMETPUIECKUX U (PU3NIECKUX (GOpMyJI.
BpiuncjasiTh 3HAYEHHUs] BBIPAKCHUH, COACpKAIIMX KBaJIpaTHbIC KOPHHU, HCIIOIB3YS
IIPH HEOOXOTUMOCTH KaJIBKYJISITOD.
Hcnoub30BaTh B XOJI€ PELICHUS 3a/1a4 DJICMEHTAPHBIC IIPEACTABIICHHS, CBI3aHHbBIC
¢ NpUOIMKEHHBIMH 3HAYCHUSIMH BEJINYHH.
3HAKOMHUTBCS € MCTOPHEil pPa3BUTH MaTCeMaTHKU
Auredpanyeckue KBanpaTHbiii TpExUieH. Pacno3sHaBaTh KBaJpaTHBIM TPEXUIIEH, YyCTAaHABIUBATbBO3MOXXHOCTbH €rO Poccuiickas
BBIPaKEeHHUsI. Paznoxenne KBaapaTHOTO pas3JIOKEHUsT Ha MHOYKHTEITH. JJIEKTPOHHAS IIK0JIA
Kanparubiii TpexHiicHaHa MHOKHITCIH PackiaapiBaTh HAa MHOKMTEJIH KBAJIPAaTHBINH TPEXWICHC HEOTPULIATEIIBHBIM

Tpéxuien (5 u)

JAUCKPUMUHAHTOM

Yucaa n CrernieHb € 1EJBIM MOKa3aTeJIeM. PopMyIMpPOBATH ONpe/iesieHre CTEIIEHHU C 11EJIbIM IT0Ka3aTeJIeM. Poccuiickast
BbIYMCJIEHUSsI. CranjapTHas 3alMCh YHCIIA. IIpeacraBasTh 3anMch OONBIINX U MATBIX YHCEI B CTaHAApTHOM BHuIe. CpaBHUBATH 3JIEKTPOHHAS IIK0Ja
Crenensb ¢ nmeJnIM Pasmeper 06bexTOB 4MCJia U BEJIMYUHBI, 3alIMCAHHBIE C HUCIIOJb30BaHueM crenenu 10.
MmoKa3aTeJjieM OKpYKarouero Mupa (ot Hcenoab3oBaTh 3anMch YKUCEN B CTAaHIAPTHOM BHJE JUISI BRIDQXKEHUSI pa3MepOB
(7 ) TMEMCHTAPHBIX 1aCTHIL 10 00BEKTOB UTEJILHOCTH IT B B OKPYX M MH
KOCMHUYECKHX OOBEKTOB), > JUTATEJIEHOC pomneceo OKpYyKaro1e pe.
JUTHTEITLHOCTD MPOIECCOB B ®opMyJMPOBaTh, 3aNUCHLIBATE B CHMBOJHYECKOH ¢(opMe U MILIIOCTPUPOBATH
okpy>karoreM mupe. CBoiicTBa NpHuMepaMHu CBOWCTBA CTENECHU
CTENEHU C LIEJIBIM [TOKa3aTeJIeM C HEJTBIM TTOKa3aTelIeM.
IlpuMeHsATH cBOMCTBA CTENCHU JUISI NMPEOOpPa30BaHHUs BBIPAXKCHHU, COJICPIKAIIIIX
CTEICHHU C IIEJIBIM ITOKa3aTelieM. BBINOIHATH HelHCTBUSA C YHCIaMH, 3alTHCAHHBIMU B
CTaHAapTHOM BHJC (YMHOXXCHHE, JCICHHE, BO3BEJACHUE B CTCIICHb)
Auredpanyeckue AnreGpanyeckast 1poOb. 3anuceiBaTh anreOpandeckue BheIpakeHus. HaxoauTh o0nacte omnpeneiieHusi Poccuiickas
BbIpa:KeHHsl. JlommycTuMble 3Ha4YSHUs palMOHAIBLHOTO BBIPAXKEHUsI. BBINOJHATH YHCIOBBIE IIOJICTAHOBKUM U BBIYHMCJIATH| 3JIEKTPOHHAsI HIKOJA
Adredpanyeckas MEePEMEHHBIX, BXOJISIIIUX B 3Ha4YeHUE JpoOW, B TOM YHCIIE C IIOMONIBIO KalabKylasaTopa. @opMyanpoBaTh,
Apodh anredpanyeCcKUeBhIPAKEHUS. OCHOBHOE CBOWCTBO aJreOpandecKOIpoOr W MPHUMEHSATH €Tro I npeoOpa3oBaHUs
(159) OcHOBHOE CBOUCTBO napoOeii. BpImogHATH, aelicTBUA ¢ anreOpamdeckumu  apoOsimu. [IpumeHsITH,

arreGpandeckoi apoou.
Coxkpamenue apooeii.

npeoOpa3oBaHUsl BBIPAKEHUH IS pelUIeHUs 3a7la4. BbIpaskaTh nepeMeHHble U3

dopmyn (pusnuecKkux, reoMeTPUUECKHX, OMUCHIBAIOIINX OBITOBBIC CUTYAIIHH).




CroxeHue, BBIUUTaHUE,
YMHOXEHHE U JeJICHUE
anreOpandyeckux ApoOei.
IIpeo6Gpa3zoBaHue BRIpAXKCHUIA,
CcoZIepIKaIIuX alredpandecKkue
Jpodu

YpaBuenns KBanpaTHoe ypaBHeHue. Pacno3snaBaTh KBaJIpaTHBIE ypaBHEHUS. Poccuiickas
H HepaBeHCTBA. Hemnonnoe kBagpatHoe 3anucbiBaTh (OPMYJIy KOpPHEH KBAaApaTHOTO YpAaBHCHHS; pellaTh KBaJApaTHbIE 3JIEKTPOHHAS HIKOJIA
Ksaaparnsie ypaBHeHue. DopMyia KOpHEH YPaBHEHHUsI — ITOJIHBIC U HCIIOJIHBIC.
YpPaBHeHUsl KBaJpaTHOTO ypaBHCHUS. IIpoBoauTh NpocTeiilIMe UCCIe0BAHUS KBAJAPATHBIXYPABHEHUN.
(15 ) Teopema Buera. Pemenue Pemats ypaBHeHHsI, CBOJSINUCCS K KBaIPATHBIM, C IIOMOIIBIO MTPeOOpa3oOBaHUN U
YpPaBHEHUM, CBOASIIUXCS K 3aMEHOM NEPEMEHHOM.
kBajpaTHbIM. [IpocTeiinine Habuonare M aHAJIM3HPOBATH CBS3b MEXIYy KOPHSIMH M Kod(pduIreHTaMu
IPOOHO-paIllHOHATIBHBIC KBaJIpaTHOTO YpaBHEHUSI.
YpaBHEHUsI. PelieHne TeKCTOBBIX dopmyaupoBaTh Tecopemy Bueta, a Takke oOpaTHYIO TeOpeMy, MPUMCHSITH ATH
3aaa4 ¢ IOMOMIBIO KBaAPATHBIX TEOpeMBbl JUJIsl pelleHus: 3ajad. PemaTh TeKCTOBbIE 3aJauyu aﬂre6pqueCKHM
yYpaBHEHUHI CIOCOOOM: TIEPEXOJUTh OT CJIOBECHOW (OPMYIHUPOBKH YCIOBHS 3aJaddl K
anreOpandecKoil MOJCIIH MyTEM COCTABJICHUS yPaBHCHHUS, PEIIaTh COCTAaBJICHHOE
ypaBHEHHE; HHTSPIIPETUPOBATh PE3yJIbTAaT.
3HAKOMHUTBHCS ¢ UCTOPHEI PA3BUTHSI alITreOpbl
YpaBuenus JluneitHOe ypaBHEHHE C ABYMsI PacnosnaBaTh JIMHECHHBIC YPABHEHUs C IBYMsI IEPEMEHHBIMU. Poccniickas

U HepaBeHCTBA.
Cucrtembl ypaBHEHHUIl

(13 u)

IIepeMEeHHBIMH, ero rpaduk,
IIPUMEPHI PEIICHUsT YpaBHSHUN B
LeabIx uuciax. Pemenue
CHCTEM JIBYX JIMHEHHBIX
YpaBHEHUH C IBYMsI
rnepeMeHHbIMU. [IprMepsr
pelIeHusI CHCTEM HEeJIMHEWHBIX
YpaBHEHUH C ABYyMsI IlepeMe-
HHBIMU. ['paduyeckast
HHTEPIIPETaIUs] YPAaBHEHUS C
JIBYMSI IEPEMEHHBIMHU M CHCTEM
YpaBHEHUH C ABYyMsI IEpeMeH-
HBIMH. Pelnienne TeKCTOBBIX
3a7a4 C IOMOILBIO CUCTEM
YpaBHEHUH

CTpouTh rpadguKy JUHEHHBIX ypaBHEHUI, B TOM YHCIIE

HCHO0Jb3Ys IH(POBBIE pecypChl.

PaznaunuaTh mapaniienbHbIe U IEPECEKaIOIINecs MPSIMBIEIIO UX yPAaBHEHUSIM.
Pematp cHCTEeMBI JBYX JHHEWHBIX YypaBHEHHIl C JByMsl HEpEMEHHBIMU
MOJACTAHOBKOW U CJIIOKEHHUEM.

Pemrars mnpocTeiiline CUCTEMBI, B KOTOPBIX OJIHO M3 ypaBHEHUN HE sBISETCS
JIMHEWHBIM.

IIpuBoauths rpadguyecKkyl0 HHTePHNPETANMIO pPEIICHUS YpPaBHEHHS C
IIepEeMEHHBIMHU U CHUCTEM yPaBHEHHIC NBYMs IEPEMEHHBIMH.

Pemath TEKCTOBBIE 32/1a4M aJITeOpPandCCKUM CIIOCOOOM

ABYMSI

JIEKTPOHHAs HIKOJIA

YpaBHeHust
U HepaBeHCTBA.
Hepagencrna (12

)

YuciioBble HEpaBEHCTBA U UX
cBolicTBa. HepaBeHCTBO ¢ OJIHOM
nepeMeHHoN. JIunelinwie

HEPaBEHCTBA C OJTHOM NMepeMeHHOU

1 ux peuieHue. CHUCTeMbl

@dopMyIMpPOBAThL CBOHCTBA UNCIOBBIX HEPaBEHCTB,
KOOPJAMHATHOM MPsSIMOM, JOKa3bIBATh aireOpanviecku.

WUTIOCTPUPOBATh HMX Ha

“pHMerlTb cBOlicTBa HCPABCHCTB B XO€ PCUICHMW 3aaa4.

PemaTh nIMHEHHBIE HEpaBEeHCTBAa C OJHOW IEPEMEHHON, M300pakaTh peIICHHUE
HEpaBEHCTBA HA YMCJIOBOM MPSIMOIL.

Poccniickasn
JJIEKTPOHHAS IIK0JIA

JMHEHHBIX HEPaBCHCTE © O/1HOM Pemiatp cucTeMBbl JIMHEWHBIX HEPABCHCTB, H300pakaTh pEIICHHE CUCTEMBI

NIEPEMEHHON U X PEIICHHUE. HEPABEHCTB HA YUCIOBON MPAMOMN

HN306parkeHne pelieHus

JIMHEITHOT O HEPAaBEHCTBA U UX

CHUCTEM Ha YUCJIOBOU IPSIMON
DyHKINH. IMonsitne ¢ynkmuu. OO6nacts | Ucenmoab3oBaTh QyHKIHOHAIBHYIO TEPMUHOJIOTHIO W CHMBOJIMKY. Poccuiickast
OcHoOBHBIE OIIPEAEIIEHUSI U MHOXKECTBO BeruncasaTh 3HaYeHHsl (QyHKUMHA, 3agaHHBIX (opmynamu (IMIpU  HEOOXOIUMOCTH

JJICKTPOHHAA IIIKOJIAa




MOHATHUS 3HadeHnil pyHkiuu. Crnocoosl HUCIONb30BaTh KaJIBKYJISTOP); COCTABJIATH Ta0JHUbI 3HAYeHHIl (QyHKINU.
(5 1) 3amaHusT PYyHKITHHA. Ctpouts 1o ToukaMm rpadpuku pyHkmid. OnuceIBaTh cBOMcTBa (QYHKIIMHM Ha OCHOBE
I'padux ¢dysxkuun. CpoiictBa | e€ rpadguyeckoro mpenacrtanieHus. Mcnoib30BaTh QyHKIMOHAIBHYIO TEPMHHOJI0OTUIO
GYHKIIMN, UX OTOOpakeHHe Ha u cumMBoJnKYy. MceaenoBaTh npuMepsl rpaKoOB, OTPAXKAIONINX peaJIbHBIC ITPOIIECCH U
rpaduke sieHus1. IIpuBoAUTHL NpUMephbI MIPOIECCOB U ABJICHUHM C 3aJaHHBIMU CBOHCTBAMH.
Hcnoab30BaTh KOMNBIOTEPHBIE MPOTPAMMBI  UISI IOCTPOCHUS T'PadUKOB (PyHKIUIA |
H3yYEeHUsI UX CBOMCTB
DyHKUNH. YrteHue U nmoctpoeHue rpaduKoB HaxoauTh ¢ moMoubio rpapuka GyHKIHU 3HaYSHIE OHON U3 paccMaTpUBAEMbIX Poccuiickast

Yucnosblie pyHKUH
0w

dyuknuii. ITpumeps! rpadrukon
GYyHKIUN, OTpaXkaromiux
peaJIbHBIC ITPOLECCHI.

DyHKIUH, OMHUCHIBAIOIINC
OpsSIMYI0O U OOpaTHYIO
IIPONIOPLHOHAIILHEIC
3aBHCHUMOCTH, UX I'padUKH.
T'unep6omna. 'padpuxk pyHkIINHM Y
= x2. dyskuu y = X%, y = X8,
y = X, Yy =|x|; rpaduueckoe
pelIeHre YpaBHEHUH B CUCTEM
YpaBHEHUMI

BEJIMYMH I10 3HAUEHHUIO JAPYrol. B HECI0XHBIX cilydasX BbIpamaTrb (popmyJioi
3aBHCHMOCTB MEXIy BeanunHamMu. ONUChIBATh XapaKTep U3MEHEHHUs OJHOU
BEJIMYUHBI B 3aBUCHMOCTH OT HU3MEHEHUs Apyroii. Pacmo3zHaBaTh BUIBI H3ydaeMBbIX
ynknuii. IToka3pIBaTh cCXeMaTHYECKH ITOJIOKEHNE Ha KOOPIAWHATHON INTOCKOCTH
rpadukoB QyHKIHH Buma: Yy = X2, y= x5, y= X, y=|x|.

Hcnonb3oBath  (yHKUHHOHATBHO-TPadHYeCcKHE NpeJCTABJICHUSA JUIsI PELICHUS U
HCCIIEAOBAHUS yPAaBHEHUH NCUCTEM ypaBHEHHUH.

IIpumMeHsATH HU(PPOBBIE pecypcChl IS MOCTPOCHUS TpadUKOB (QYHKIHH

JJIEKTPOHHAS IIKOJIa

IloBTOpEeHME U
o0oouenne (6
)

IToBTOpEHHE OCHOBHBIX MOHSTHI
1 METOJIOB KypcOB 7 U 8 KJlaccos,
o0oOmeHne 3HaHUH

Bpiduparb, NpHUMEHATH, OIEHHBATH CHOCOOBI
npeoOpa3oBaHUil BEIPAKESHUH, PEIICHHs] YpaBHEHUMH.
OcyuiecTBJISITh CAMOKOHTPOJIb BBIITOTHAEMBIX ACHCTBUI UM CAMOIIPOBEPKY pe3yabTaTa
BBIYHUCIICHUH, TpeoOpa3oBaHuil, TOCTPOCHUN.

Pemarp 3amaum W3 peaJbHOH JKM3HM, NPHUMEHSITh MaTeMaTHYSCKUE 3HAHUS JUIS
pelIeHus 3a1ad U3 APYTUX IPeIMETOB.

CpaBHEHHUsI YHCEN, BBIYHCICHUH,

Pemiath TeKCTOBBIE 3aJa4uu, CpaBHHBATDb, BblﬁﬂpaTbCl'lOCOﬁbI PCLICHUA 3a1a49n

Poccuiickasn
JIEKTPOHHAS HIKOJIa

9xnacc (He menee 102 u)

Ha3Banue
pas3nena (TemMbl)
Kypca (4ucjio

OcHOBHOE
coxep:KaHue

OcHOBHBIE BH/IbI 1EATEIbHOCTH 00y4al0INXCS

JJIeKTPOHHbIE
(uudpossie)
oOpa3oBaTeJbHbIe

4acos) pecypcsl
Yucaa u PammonansHBIC UHnCHa, Pa3zBuBaTh npejacTraBjieHUsl O UUCIAX: OT MHOYKECTBA HATYpPaJIbHBIX YHUCEJ J10 Poccuiickasn
BbIYHCJIEHHA. UppanuoOHaJIbHBIC YHCIIa, MHOXXECTBa ICHCTBUTECIbHBIX 3JIEKTPOHHAS LIKO0JIa
JlelicTBUTEIbHbBIE KOHCYHBIC H YHCeIl.
qucaa OCCKOHEYHbBIC IeCITHYHBIC O3HAKOMHUTBLCS C BO3MOXXHOCTBIO MPEJICTABIEHUSI AEHCTBUTEIILHOIO YMCIa KakK

pobu. MHOKecTBO OECKOHEUHOH NEeCSITUIHON APOOH, MPUMEHSITH JASCITHYHbBIC TPUOIIMIKSHUS
CR)) HOEHUCTBHTEILHBIX YHCEIT;

IEeNCTBUTEIILHEBIE

gHciaa Kak OECKOHEYHBIEC
JecsITUYHbIE ApoOu.
B3anMHO OJHO3HaA4YHOE
COOTBETCTBUE MEXKIY
MHOKECTBO NEUCTBUTEIbHBIX
YHUCEJI U MHOXKECTBOM TOYCK
KOOPAMHATHOM MPsIMOH.
CpaBHeHUE JICUCTBUTEIbHBIX
qucen, apupMeTHIeCKUue
JIEVCTBUM C 1EUCTBUTEIILHBI-

paluOHAIBHBIX U UPPALIUOHAIBHBIX YUCEJI.

HN3o6pakarh J1elCTBUTEIbHBIC YHUCIA TOUKAMHU KOOPJAMHATHON NPSIMOM.
3anuceIBaTh, CPABHUBATDH M YNOPSI0YHBATH ICHCTBUTEIILHBIC YHCIIA.

BBINOJHATH, cOYeTasi YCTHbIE U NIMCbMEHHbIE NPUEMBI, apupMeTHYeCKHe J1elcTBUS
C pallMOHAJIIBHBIMY YMCJIaMU; HAXOJAUTh 3HAUCHUS CTCIICHEH ¢ LeIbIMU ITOKa3aTeIsIMU
U KOpPHEH; BBIYUCJIATL 3HAYEHUs YHUCJIOBBIX BBIPAXKEHMIM.

ITonyunTs npeacraBjaeHHe O 3HAYUMOCTHU JICHCTBUTEIbHBIX YHCE B IPAKTUYECKON
AEesITeIbHOCTH YEJIOBEKa.

AHaJIU3UPOBATH M JeJAaTh BBIBOJAbI O TOYHOCTH NMPHONM>KEHUS NeHCTBUTSIIEHOTO
4uyclia IpyU PEIICHUH 3a0a4.

OKpyriasaTe JeUCTBUTEIbHBIE YKCIA, BBINMOJIHATH NPUKHAKY pe3yjbTaTa BBIYMCICHUI,
OLICHKY 3HAUCHUI YMCIIOBBIX BBIPA’KCHUH.




My yncnamu. [Ipubmmkxénnoe
3Ha4YeHHE BEIUYHHBI,
TOYHOCTH IPHUOIIMOKESHUSI.

OKpyTJICeHHE YHCEeII.
IIpukuaka u oneHka
pe3yJIbTaTOB BHIUMCICHUN

3HAKOMHUTBCS ¢ MCTOPHeil Pa3BUTHS MaTEeMaTHUKU

YpaBHenus JIuneiiHOe ypaBHEHHUE. OcBauBaTh, 3allOMHHATH M IPUMEHATH rpaduyecKue Poccuiickasn
U HEPaBeHCTBA. Pemenue ypaBHeHUH, MeTOABI IIPH PEIICHUH YpaBHEHUH, HEPABEHCTB U UX CUCTEM. 3JIEKTPOHHASI IIKOJIA
YpaBHenus CBOJSIIIUXCSI K JIMHESHHBIM. Pacno3naBaTs 11enble U IpoOHBIC YpaBHEHMUS.
¢ OJHOM KBanpaTHoe ypaBHeHue. Pemath JuHeliHbIe M KBaApaTHbIe YPABHEHHs, YPAaBHEHHsI, CBOJISIIIIHECS K HUM,
nepeMeHHO Pemenne ypaBHeHuid, npocTele TpoOoHOo-pallMoHaIbHbBIC YPAaBHEHUS.
(14 ) CBOJSIINXCS K IlpeanaraTs BO3MOXXHBIE CIIOCOOBI PELICHUS] TEKCTOBBIX
KBaJpaTHBIM. 3a7a4, 00CyK/1aTh UX M pellaTh TEKCTOBBIC 331a9M Pa3HBIMH CIIOCOOaMHU.
BukBanpaTtHbIe ypaBHEHUS. 3HAKOMUTBLCSI ¢ MCTOPHeEll Pa3sBUTHS MaTeMaTHUKH
ITpumeps! penieHust
ypaBHEHUH TpeTbel U
4eTBEPTOU cTeneHem
pas3IoKEeHHUEM Ha
MHOYHUTEIHU.
Pemrenue IpOOHO-
panoHaIbHBIX
YpaBHEHUIA.
Penrenue TekcToBBIX 3a0a4
areOpandecKUM METOJIOM
YpaBHenust JIuneitHoe ypaBHEHUE C OcBauBaTh M NPUMEHSATh IPUEMBI PELICHUS] CUCTEMBI IBYX JIMHEHHBbIX ypaBHeHuil ¢ | Poccmiickas

U HepaBeHCTBA.
CucreMbl ypaBHeHUi

(14 g)

JIBYMsI IEPEMEHHBIMU U €ro
rpaduk.

Cucrema IByX JIMHEHHBIX
YpaBHEHHUU C JIBYMsI
NEepEeMEHHBIMU U €€
pemenue. Pemienue cucrem
ABYX YPaBHEHUI, OJTHO U3
KOTOPBIX JIMHEHHOE, a
Apyroe — BTOPOI CTENEeHH.
I'paduueckas
HHTEPIIPETAAS CUCTEMBI
YpaBHEHUH C ABYMs

NEPEMEHHBIMU

PenteHue TEKCTOBBLIX 3a1a4
anreOpandecKuM cnocoooM

IBYMsI TEPEMEHHBIMU M CUCTEMbI JIByX YPaBHEHHMH, B KOTOPBIX OJHO ypaBHECHHE HE
SIBJISISTCST JINMHSHHBIM.

Hcnoab3oBath (QyHKIMOHAIBHO-TPAHUUECKH MPEJICTaBICHUS
HccJIeJOBAHNSI YPAaBHEHUN U CUCTEM.

AHaJU3UPOBATh TEKCTHI 33/1a4, pellaTh UX alreOpandeckKuM CIIOCOOOM: NMepexoauTh
OT CJIOBECHOH (hOPMYJIIMPOBKH YCJIOBHSI 3a/1a4¥ K aJIreOpandecKoid MOJISIIH ITyTEM
COCTaBJICHUSI CHCTEMBl YPaBHEHUI; pelIaTh COCTaB JICHHYIO CHCTEMY YPaBHEHUI;
MHTEepPNpPeTHPOBATH PE3yJIHTAT.

Ui pelIeHust "

3HAKOMUTBLCS C ncropnef/l pa3sBUTUA MaTEMaTUKH

JJICKTPOHHAas IIKOJIa

YpaBuenus

U HepaBeHCTBA.
HepaBenctBa
(16 u)

YucnoBble HEpaBEHCTBA
U uX cBolicTBa.JluHelHBIC
HEpaBEHCTBA C OJTHOMI
EepPEeMEHHON U UX
peurenue. CUCTEMBI
JIMHEHHBIX HEPABEHCTBC
OJTHOM TEPEeMEHHOM U UX
peuenue. KBanparHsie

YuraTth, 3aMCbIBATH, IOHUMATh, HHTEPIPETHPOBATh HEPABEHCTBA; UCIIOJIL30BATh
CHMBOJIMKY Y TEPMHUHOJIOTHIO. BBIMOIHATH ITpeo0pa3oBaHisi HEPABEHCTB,
HCMOJb30BATH IS IPe0Opa30BaHUsI CBOWCTBA YHUCIOBBIX HEPAaBEHCTB.
PacniozHaBaTh JIMHENHbIE U KBaJpaTHbIE HEpaBeHCTBA. PemiaThb JIMHENHbIE
HEpaBEHCTBA, CUCTEMBbl JIUHEHHBIXHEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOUAIOIINX KBaJpaTHOE HEPABEHCTBO, U PeLIaTh UX; 00CYKAATh ITOJyYeHHbIE
peuieHust.

H300paskaTh pelIeHUE HEPABEHCTBA U CUCTEMbI HEPAaBEHCTB HA UM CJIOBOI IIPSIMOH,
3alMChIBATh PEILIECHUE C IOMOIILIO CUMBOJIOB.

Poccuiickas
3JIEKTPOHHASI IIKOJIa




HEepaBeHCTBAa U UX
pemenwne. I'padpuaeckas
HHTEpIpeTarus
HEPAaBECHCTB U CHUCTEM
HEPABEHCTB C JABYMs
[IEpEeMEHHBIMHU

PemiaTh KBaJpaTHBIC HEPABEHCTBA, UCIIOJB3Ys I'PaQUUCCKHUE TIPEACTABICHHU.
OcBauBaTh U NPUMEHSTh HEPABCHCTBA IIPU PELICHUH PA3JIUMYHBIX 3a7a4d, B TOM
9HCIIe TPAKTHKO-OPUEHTHPOBAHHBIX

DyHKIHH Ksanparuunas pyHkms, Pacno3snaBars BuAB H3y4YaeMBIX (QYHKIHI; HIJIIOCTPHUPOBATH CXeMaTHUYECKH, Poccuiickas
(164) e€ rpaduk u cBOMCTBA. 00BSICHSIITH PACIIOJIOKCHUEC HA KOOPJAWMHATHON IIIOCKOCTH rpadukoB PyHKIIUI BUIA: 3JIEKTPOHHASN LIKOJIA

IMapa6oia,KoOpAMHATHI y=kx, y=ka + b,y =2y =ax y=ad

BEPIINHEI ITapadoJIbl, OCh x X

CUMMETPUH Hapa60_]'[],1. Yy :\/}, y = PC‘ B 3aBUCHMOCTH OT 3HAUYEHUU KOS(I)(I)I/IL[I/IGHTOB; OIIUCHIBATh UX

CrenieHHbIE (PYHKIIUU C CBOICTBA.

HaTypaJIbHBIMU Pacno3naBaTth kBaapaTHuHyro GyHKIUIO 1o ¢popmysie. IIpuBoaunTs npuMepsl

HoKazaTeJisiMi 2 U 3,uX KBaJIpaTHYHBIX 3aBUCHMOCTEH H3pealbHON >KU3HH, (PU3UKH, T€OMETPHH.

rpaduxn u cBoOHCTBA. BoisiBasaThL 1 060611aTh 0COOEHHOCTH IpaduKa KBaIpaTUYHON QyHKIMU Y = ax?

I'paduxn  dyuxumii:y=KXx, + bx + cC.

y = kx + b, Jy=Xy = CTpouTs 1 N300pakaTh cxeMaTHUeCKH rpaduky KBaIpaTHIHBIX QYHKIIHH, 3aJaHHBIX

a2y = axd y =x, Y = x| dbopmynamu Bugay = ax?y = ax® +qy = a(x + p)?,y = ax> + bx + c.

AHAJIN3UPOBATH U NPUMEHATH CBOICTBA N3YUYCHHBIX (DYHKIMH I UX ITOCTPOCHUS, B
TOM YHCJIC C IIOMOILIBIO IIM(POBBIX PECYPCOB

Yucaosbie IlonsiTHe uncioBoit OcBauBaTh M NPUMEHSITH HHJICKCHBIC 0003HAaYCHUsI, CTPOMTH peveBble Poccuiickan
NoC/1e0BATEIHLHOCTH MOCJICIOBATCIILHOCTH. BbICKa3bIBAHUS C HCIIOIH30BAaHNEM TEPMHUHOJIOTHH, CBSI3aHHOU C MOHSITHEM 3JIeKTPOHHASI IKOJIAa
(15 v) 3amanue MOCJIeJOBATEIILHOCTH.

I10CJICJOBATEILHOCTHU AHaJau3upoBaTh (popMyIy N-TO YJI€HA ITOCIEI0BATEILHOCTH HIIH PEKYPPEHTHYIO

peKyppeHTHOH (hopmynon hopMyy M BBIYMCIATH YICHBIIOCIEIOBATEIbHOCTEH, 3aJaHHBIX STUMU

nhopmMyIIol N-ro UIeHa. popmymamu.

Apudmernueckas u YcraHaBauBaTh 3aKOHOMEPHOCTb B IOCTPOEHUH IIOCIE€1I0BATEIbHOCTH, €CJIU

reoMeTpuiecKas BBIINMHMCAaHBI TICPBBIC HECKOJIBKO €€ YJICHOB.

nporpeccun. @opMyasI N- Pacno3HaBaTh apu(pMeTHIECKyI0 U TEOMETPHUIECKYIOTIPOTPECCUN TIPHU Pa3HBIX

ro uieHa crioco0ax 3aJgaHusl.

apI/I(bMeTH‘IeCKOﬁ u Pemartnb 3aa49HM C UCITIOJIB30BaAaHUECM q)OpMyJI Nn-ro qneHaaqu)MeTqucxoﬁ n

reoMeTpHYeCcKOit T€OMETPUIECKOH MPOTpeccuid, CyMMBI IIEPBBIX N UIICHOB.

MPOTPECCHii, CyMMBI H300pakaTh 4jIeHbI I10CIEI0BATEIBHOCTY TOUKAMU HA KOOPJAUHATHONU

NEPBBIX N YJIEHOB. MJIOCKOCTH.

H300pakeHne 1IeHOB PaccmaTpuBath npuMepbl NPOLECCOB M SIBJEHUI U3 peaibHOM JKU3HHU,

apnpmMeTHIECKON n WUTIOCTPUPYIONINE U3MEHECHHE B apU(PMETUISCKON MMPOTPECCHH, B

FE€OMETPUIECKOM Te€OMETPUUIECKOI MPOrPEeCCUH; H300paKaTh COOTBETCTBYIOIINE 3aBUCUMOCTH

Iporpeccuil ToUkaMHu Ha rpadpuuecKy.

KOOpJMHATHOU Pemrath 3ag1a4m, CBsI3aHHBIE C YHMCJIOBBIMHU MOCJIEAOBATEIBHOCTAMU, B TOM YHCIIE

IJIOCKOCTH. 3aJja9d U3 peaIbHOM >KU3HHUC MCIIOJIF30BaHUEM ITH(PPOBBIX TEXHOJIOTHUHA

JInnelHbI u (RIIEKTPOHHBIX TAOJHII, TPAPUIESCKOr0 KAITBKYJSTOPAa U T.II.).

OKCTIOHEHIUAJIbHbIH PemiaTh 3a1aun Ha CJIOKHBIEC IPOLEHTHI, B TOM YHCJI€ 3aJa4l U3 peajlbHOMN

pocT. MPaKTHKH (C UCIIOIb30BAHUEM KaJIbKYJIISITOPA).

CJI0’KHBIE TTPOLIEHTHI 3HAKOMUTHLCSI ¢ MCTOPHeEii Pa3BUTHSI MaTeMaTHKH
IloBTOpEHMe, Yucaa ™ BbIYNCIEHHS OnepupoBaTh MNOHSATHSMH. MHOXECTBO, ITOJMHOXECTBO, OIEpAIlUH  HAaL Poccuiickas
o0o0menne, (3amucs, CpaBHEHHE, MHOXXECTBAaMH; HMCHOJIB30BaTh TrpadHUUIecKOe MNPEACTABICHUE MHOXECTB JUIs 3JIEKTPOHHAS LIKO0JIA
CHCTEeMATH3 AU nercTBus c ONMCaHUs peajlbHBIX MNPOLECCOB U SIBICHUM, NPU PEIIeHUM 3aJad U3 IPYrux
3HaHmii! JIeHCTBUTEIbHBIMU yIeOHBIX MPEeIMETOB.




(18 u)

YHCIaMU, YHCI0BasT
npsimast; MPOLICHTHI,
OTHOIICHUSI, IPOIIOPLINU;
OKpYTJICHHE,

npuOIIM>KeHHE, OLICHKA,
penieHue TEKCTOBBIX
3aga4  apuPMETHISCKUM
crroco6om)

Anredépanyeckue
BBIPAKEeHHS
(mpeoGpa3oBaHue
anreOpandecKux
BBIPA)KCHHH, IOITyCTUMBIC
3HAYCHUS)

dyuknuu  (IIocTpoeHUE,
cBoiicTBa H3YYECHHBIX
¢ysKUH;  rpadHUYecKoe
peleHue ypaBHEHUN U uUX
CHCTEM)

AKTYya/JIU3UPOBATH TEPMHHOJIOTUIO U OCHOBHBIE 1eliCTBUS, CBA3AHHBbIC ¢ YHCJIAMH:
HaTypaJbHOE YHCIIO, IIPOCTOE U COCTaBHOE YMCIIA, AETUMOCTh HaTypalbHBIX YHCEN,
MPU3HAKU JEIUMOCTH, LEJI0e YUCII0, MOIYJIb YHCIIAa, OOBIKHOBEHHAs WM JCCSTHYHAS
po6u, CTaHAAPTHBIN BUJI YnciIa, apru(pMEeTHIeCKUH KBaIpaTHEINH KOPEHb.

BbInotHATEH AeficTBHS, CPABHUBATH H YHOPSIA0YMBATH YHCIIA, IPESACTABISATE YUCIIA HA
KOOPIWHATHOW TIPSIMOH, OKPYIVISITH 4YHCIIA; BBIMOJHITH NPHKHAKY H ONEHKY
pe3ynbpTaTa BHIYUCICHUMN.

Pemare TekcTOBBIE 3agaumM aprudMeTHUECKHUM criocoooM. PemaTe mpakTHyecKue
3a/lauM, COAEepiKalllue IIPOLEHTHI, JOJH, YacTH, BBIPAXKAIOIIUE 3aBUCHUMOCTU:
CKOPOCTh — BPEMsI — PACCTOSIHHUE, LIEHa — KOJIMYECTBO — CTOUMOCTB, 00BEM
paGoTel — BpeMsi — MPOU3BOAUTEILHOCTH TPYya.

Pa3ouparh peanbHbIC >KU3HCHHBIC CHUTyallMd, (OPMYJIHMPOBATH HUX Ha S3BIKE
MaTeMaTHKH, HAXOAMTh pPCIICHHE, MPHUMCHSS MaTeMaTHYCCKU  ammnapar,
MHTEPNPETHPOBATHL PE3yJIbTAT

OnepupoBaTh NMOHSITHSIMH: CTEIICHb C IEJBIM ITOKa3areyieM, apu(pMETHYSCKHI
KBaJPAaTHBIM KOPEHb, MHOTOYJICH, airedpandeckasi po0b, TOXKIECTBO.

BbINOJHATE OCHOBHBIE JAEHCTBHUSI: BBINOJNHITH pacuyéTel 10  GopMyliam,
npeoOpa3oBBIBaTh IENIbIE, APOOHO-PAIIMOHAIBHBIC BBIPAKCHHS M BBIPAXKEHUS C
KOPHSIMH, peaIM30BbIBATh Pa3JI0’KEHUE MHOIOYJIEHAa HA MHOYKUTEJIN, B TOM YHUCIIE C
HCIIOJIb30BaHNEM (OpPMyYJI pa3HOCTH KBaJIpaTOB M KBaJpaTa CyMMBI U Pa3HOCTH,
HaXOOWUTh JOIMYCTHMBIE 3HAUCHUsI IIEPEMEHHBIX UIsi APOOHO-palMOHAIBHBIX
BBIpa)KCHUU, KOpHEH.

MoaeaupoBaTh C ITOMOIIBIO (POPMYJI pealbHbIE MPOLECCHI U SIBICHUS

OmnepupoBarbh MNOHATHUAMM. (yHKOUSA, rpaduxk ¢GyHKOHH, HYIW QYHKIAH,
MPOMEXYTKH 3HAKOIOCTOSIHCTBA, IPOMEXYTKH BO3pacTaHWs, yObIBaHUS,
HanOoJIbIIee 1 HAUMEHbIIIee 3HaYCHUsT (PYyHKIIUU.

AHaJIU3UPOBATh, CPABHUBATD, 00CYKIaTh CBOWCTBAQYHKINH, CTPOUTHh UX TpaduKH.
OnepupoBaTthb MOHATHAMU: pstMast MIPOMTOPITHOHATBEHOCTD, oOparHast
MPONOPIHOHAILHOCTD, JUHEHHass (QyHKIHs, KBaapaThdHas (yHKIHs, napabdoina,
rurnepoOoia.

Hcnoab30BaTh rpapMKM /1151 ONIPEASIICHNUsI CBOMCTB, MPOIIECCOB U 3aBUCUMOCTEN,
JUIsT pemieHus 3afad W3 JpYTHuX y4YeOHBIX NpPEeIMETOB M pealbHOH >KU3HH;
MOAEJMPOBATH C IOMOIIBIO IPaUKOB pealbHbIC MTPOIECCHI U SIBICHUS.

BBIpa)KaTL (l)OpMyJ'IaMl/I 3aBUCHUMOCTH MECXY BEJIIMYHMHAMU




HEJIX U3YYEHUSA YYEBHOI'O KYPCA «I'EOMETPHUS» 7-9 knaccnl

«MaremaTuKy y’>Ke€ 3aT€M y4YUTh HAJI0, YTO OHA YM B HNOPSATOKIPUBOIUT», —
nyucajl BEJIMKHU PyCCKUM ydeHblM Muxaun BacunbeBud JIomoHOCOB. M1 B 3TOM
COCTOMUT OJiHAa M3 JIBYX LeJjieili OoOy4YeHUsI TeOMETPUU KaK COCTaBHOM YacTH
MaTeMaTUKU B IIKOJIE€. OTOM 1eJM COOTBETCTBYET JOKa3aTeJibHas JIMHUS
npenonaBanusi reomerpuun. Cienys NpeAcTaBIEHHONW paboueil mnporpamme,
HauMHasi C CEeJAbMOI0 Kjlacca Ha YPOKax I'€OMEeTpHUH OOyYaromUHCs YUYUTCS
NPOBOJMUTH JOKaA3aTEJIbHbIC PACCYKACHUSA, CTPOUTh JIOTUYECKUE YMO3aKIIOUYCHUS,
JTOKa3blBaTh MCTUHHBIC YTBEPXKICHHUSA W CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM,
IIPOBOAUTE PACCYXIECHUSI «OT IIPOTUBHOI'O», OTJIMYAaTbCBONUCTBA OT IPU3HAKOB,
dbopmynpoBate oOpaTHBIE YTBEPKIACHHS. YUCHUK, OBJIQJEBIINN HCKYCCTBOM
paccyx1aTb, OydeT NPUMEHSITBEr0O U B OKpy Karoiiei »u3Hu. Kak nucan reomerp
u nenaror Urops®enoposuy lllapeiruy, «JiroabMu, IOHUMAIOIIUMHU, YTO TAKOE
J10Ka3aTeJIbCTBO, TPYOHO M Ja)XK€ HEBO3MOXXHO MAaHHUILyJIMPOBaTh». M B 3TOM
COCTOUT Ba)XHOE BOCIIMTATEJILHOE 3HAYEHUE MU3YUYECHHUsI I'€OMETPUHM, IpUCYILIEE
MMEHHO OTE€YECTBEHHOW MaTeMaTH4ecKoi IKoie. Bmecte ¢ TeM aBTOpBHI
POrpaMMbl IPEAOCTEPETAIOT YUUTEIS OT U3JIMITHEro hopMajin3mMa, OCOOEHHO B
OTHOLICHUM Ha4daJl M OCHOBAaHWN reomerpuun. Ppannys3ckuii marematuk -Kan
JlbemoOHHE 1O 3TOMY IIOBOAY BBICKa3aJicsa Tak: «YTo Kacaercs IeJIuMKaTHOU
MpOoOJIEMBIBBEAEHUS «aKCUOM», TO MHE KaXKETCsI, YTO Ha MEPBBIX ITOpax HY>KHO
BOOOIIEe n30eraTh MPOU3HOCUTH caMO 3TO cJIoBO. C Ipyroil »KeCTOPOHBI, HE
cjlenyeT yHNycKaTb HHU OJHOW BO3MOXXHOCTH JaBaTh IPUMEPHI JIOTHYECKHUX
3aKJIFOYEHUH, KOTOphIE KyJia B OOJbIIeH Mepe, 4YeM HAes aKCHUOM, SBIISIFOTCS
WUCTUHHBIMH U €IMHCTBCHHBIMU JIBUTAaTEIIMHU MaTEMAaTUYECKOTO MBIIIJICHUS).

Bropoii nenpro HU3ydeHHUsI T'€OMETPHUHU SIBIISIETCS MCIIOJIB30BaHHE €€ Kak
WHCTPYMEHTA IIPU PEHICHUH KaK MAaTEMaTHYECKHUX, TAK U IPAKTHUYECKUX 3a4a4,
BCTPEYAIOIIMXCS B peaJIbHOM )KU3HU. OKOHYMBIINUN KypC Ir€OMETPUH NIKOJIBHUK
JIOJDKEH OBITh B COCTOSIHUHM OIpPEAEIUTh I€OMETpPUUYECKyI0 (QUrypy, OomucaThb
CJIOBaMH JAHHBINA YEPTEXK WUIIM PUCYHOK, HAMTHU IUIOIIAAL 3€MEJIBHOIO y4acTKa,
paccuuTaTh HEOOXOAUMYIO JJIMHY ONTOBOJIOKOHHOIO Kabensi uiu TpebGyemble
pasmMepbl rapaxa Ui aBTOMOOWJIsI. ODTOMY COOTBETCTBYET BTOpas,
BBbIYHUCJIMTEIbHAsT JIMHHAA B HM3y4Y€HHHU TeoMeTpuu B 1IKoJse. JlanHas
NpaKkTU4YecKasl JIMHUS SIBJISIETCSI HE MEHee BaKHOM, ueM neppasi. Emé Ilnaron
OpeanuckiBajl, 4toObl «rpaxkaaHe IlpekpacHoro ropoga HM B KOEM ciiydyae HeE
OCTABJISLIIM T€OMETPHIO, BE/Ib HEMAJIOBAXKHO Jla’Ke MOOOYHOE €€ MPUMEHEHUE — B
BOCHHOM JI€JI€ J1a, BIIPOYEM, U BO BCE€X HayKaxX — JUIsl JIYYIIErO UX YCBOCHMUSI: MBI
BE/Jb 3HaeM, Kakasg OeCKOHEeUHasl pa3HHUIa CYLIECTBYET MEXIYy 4YeJOBEKOM
IIPUYACTHBIM K TE€OMETpPUM U HenpudacTHbIM». [ >TOro  y4yuresnro
peKkoMeHayeTcsi  moadupaTh  3ajladyd  OPAKTUYECKOIo  Xapakrepa Ui
paccMaTpuBaEMbIX TEM, YUYUTh JETEU CTPOUTh MATEMATUYECKHUE MOJICIIU PEATIBHBIX
JKU3HEHHBIX CHUTyallud, NPOBOAMUTH BBIYWCIECHHS MW OLICHUBATh aJICKBATHOCTH
NOJYYEHHOro pesynabrara. KpaliHe Ba)KHO NOAUYEPKUBATH CBSA3U T'€OMETPUH C
JpyTUMH npeaMeTamMu, MOTUBUPOBAThH HUCIIOJIb30BaTh OIpeeIICHUs
reoMeTpuYecKux GUryp U NOHSITUH, IEMOHCTPUPOBATH IPUMEHEHHUE TMTOTYUYEHHbBIX
yMeHUM B (HU3UKE M TEXHUKE. DTH CBsI3M HaubOoJiee SIPKO BHIAHBI B TeMax
«Bekropbe», «TpuUroHOMETpUUECKHE COOTHOILUECHUsD», «Meron KoopauHAT» U
«Teopema IIudaropar.

B 3akmrouenune conui€éMcs Ha BEJIMKOIO MareMaruka M actpoHoma HMoranna



Kerepa, uTo06b1 emé pa3 mogUYepKHYTh U METAIPEeIMETHOE, U BOCIIUTATEIbHOE
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 IIVIAHE

CornacHo y4dyeOHOMY IUIaHy B 7—9 Kilaccax wHW3ydYaeTcsi Y4YeOHBIH KypcC
«I'eoMeTpus», KOTOPBIM BKJIIOYAET CIEAYIOLINE OCHOBHbBIE pa3Jeibl COJICpKaHUA:
«I'eomerpuueckue ¢GuUrypsl u HuUX CBOMCTBa», «l3MepeHHe TeOMETpPHUUYECKHUX
BEJIMUMH», a TakXke «J/lekapToBbl KOOpAMHATHl Ha IUIOCKOCTH», «BeKTOpbD»,
«/IBmwxenus ruiockoctn» U «lIpeoOpazoBanHust MOI00US.

YueOHBIN IUIaH MNpeaycMaTpUBAET HU3YyUYEHHE I'€OMETpUH Ha 0a30BOM YPOBHE,
UCXOJIs1 U3 HEe MeHee 68 y4yeOHBIX 4acoB B y4eOHOM IOy, BCEro 3a TpU rojia
obyuenuss — He MeHee 204 gacos.

COJEP/KAHUE YYEBHOI'O KYPCA (IIO T'OAAM OBYYEHUA)
7 KNIIACC

Hauanenable nousaTHs reomerpuu. Todka, npsimasi, OTpPE30K, Jyd. YToi. Buasel
yriioB. BepTukanbHble M CMeEXHbIE yriubl. buccexkrpuca yrna. JlomaHas,
MHOTOYTroJbHHUK. [lapaniensHOCTh 1 NEPNEeHANKYIIIPHOCTD NPSIMbIX.

CummeTtpuunble Gurypbsl. OCHOBHbIE CBOMCTBA OCEBOM cuMMeTpuu. lIpumepsl
CHUMMETPHUH B OKPY>KAIOLIIEM MUpE.

OCHOBHBIE NOCTPOEHUSI C IMOMOLIBIO LHUPKYJIs U JUHEUKU. TpeyrojbHUK.

BricoTa, Mmenuana, GuccekTpuca, UX CBOMCTBA.

PaBHOOGenpeHHbIM u PaBHOCTOPOHHUI TPEyrOJbHUKHU. HepaBeHncrtso
TPEYTrOJIbHUKA.

CpoiicTBa W TIIpU3HAKM PaABHOOEIPEHHOIro TpeyrojbHuka. IIpuzHaku
paBeHCTBa TPEYTOJIbHUKOB.

CBolicTBa U NpHU3HAKH NapayIeIbHbIX NPsiMbIX. CyMMa yTJjIOB TPEYTrOJIbHUKA.
BHemnue yrisl TpeyrojbHHKA.

IIpsiMmOoyronbHbIii TpeyrojJbHUK. CBOWCTBO MEAMAaHBlI IMPSIMOYTOJIBHOIO
TPEYTrOJIbHUKA, NOpPOBEAEHHOW K  runoreHys3e. IlIpm3Haku paBeHcTBa
OPSIMOYTOJIbHBIX TPEYTOJIBHUKOB. [IpAMOYyTobHBIA TPEYTroJdbHUK € yIriioM B 30°.

HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JJIMHE JIOMAaHOH, TeopeMa 0 OOJbIIEM yIJjie U OOJIbIIEH CTOPOHE TPEYTrOJIbHUKA.
IleprienAUKYJISIp ¥ HAKJIOHHAA.

I'eomeTrpnueckoe MecTo TO4YeK. buccekrpuca yriaa U CepeaUHHBINA
NEPHEHANUKYJISIP K OTPE3KY KaK Fr€OMETPUYECKHE MeCTa TOUYEK.

OKpy>XHOCTb U Kpyr, XOopJla Hu JuamMeTp, HUX cBoiicTBa. B3anmHoe
pacnoio)KEeHUE OKPYKHOCTHU U TpsiMoui. KacarenbHast u cexyniast KOKPY>KHOCTH.
OKpy>XKHOCTh, BIHCAaHHasi B yroj. BnucaHHass W oOnMcaHHasT OKPY>XHOCTH
TPEeyTrOJIbHUKA.

8 KJIACC

YetbipéxyronbHuku. [lapamienorpamm, ero npu3Haku U cBolicTtBa. HacTHble
ciydau mapajuiesorpaMMoB (OIpsIMOYTOJBHUK, pOMO, KBaapaT), UX MPU3HAKH U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamnenusi, €€ CBOMHCTBa W TMPHU3HAKHU.
IIpsamoyronbHas Tpanenus.

Meron yasoeHus menuanbel. lleHTrpanbHasa cummerpus. Teopema @Paineca u

TeopeMa O MPONOPLUHUOHAIBHBIX OTPE3KaX.



CpenHue JIMHUM TPEyroJbHUKA U Tpanenuu. LleHTp macc TpeyroiabHUKA.
ITomobue TpeyroapHUKOB, KO3 dummenT mnoxoodus. IlpuzHaku momOOUs
TpeyroJbHUKOB. [[ppMenenue mogooust npu peeHny NpaKTUHIESCKUX 3aJ1a4.

CroiicTBa miomanaeil reomerpudeckux ¢uryp. Dopmyinnbl i MIIOMIAIN
TpeyTroJabHUKA, NTapajuiejorpaMmma, pomoa u tpaneunu. OTHOMIEHHUE TUIoNIaaei
NOJI0OOHBIX (pUTYP.

Brruncienune miomazaeil TpeyrojbHUKOB U MHOIOYI'OJIBHUKOB Ha KJIE€THATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa npu penieHUH
NPAKTUYECKUX 3aJ1a4.

CuHYC, KOCHHYC, TaHI'€HC OCTpPOI'0 yrjla MpsIMOYTOJBHOI'O TpPEYyroJbHHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKASCTBO. TpUroHOMETpUYECKHE (YHKIIHU
yriioB B 30°, 45° u 60°.

BrnimcanHble M IECHTpaAJIBHBIE YTJIbI, YTOJ MEXK/Y KaCaTEJIbHON UXOPIOM. Y IIIbI
MEX/1y XOpJIaMH U CeKyIIMMH. BriucanHble 1 ONMCaHHbIE YEThIPEXYTOJIBHUKH.
BzaumHoe pacrnionokeHue AByX OkKpykHocteil. Kacanme okpyxkHocrteii. O6uiue
KacaTeJIbHbIE K JIBYMOKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yrioB oT 0 no 180°. OcCHOBHOE€ TPUTOHOMETPHUYECKOE
TOX1ecTBO. DOpMyJIbl NPUBEICHUS.

Pemienune tpeyroibHUKOB. TeopeMa KOCUMHYCOB M T€OpeMa CUHYCOB. PelieHue
MPAKTUYECKUX 3a/1a4 C NCIOJIb30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpazoBanue nmomoous. [logodre COOTBETCTBEHHBIX JIEMECHTOB.

Teopema 0 NpoOU3BEAEHUUN OTPE3KOB XOPH, TEOPEMBI O IPOU3BEIACHUHN OTPE3KOB
CEKyIIHX, TEOpEMA O KBaJpaTe KacaTeJIbHOM.

Bekrtop, amnmHa  (MOAyJib)  BEKTOpa, COHAaIpPaBJIEHHbIE  BEKTOPBHI,
IIPOTUBONOJIO)KHO  HAIIPABJIECHHBIE  BEKTOPbI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OII€palluM HAJl BEKTOpamMu. Pa3nokenue BEKTopa 1o AByM
HEeKoJUIMHeapHbIM BekTopaM. KoopanHaTte! BekTopa. CkansipHOE ITPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE IJI1 HAXOXKJACHUS JJIMH U yIJIOB.

JlekapToBbI KOOpAWHATHI HA IIJIOCKOCTU. Y PAaBHEHMUSI MPSIMON U OKPY>XKHOCTH
B KOOpAMHATaXx, [€peceUYeHNEe OKPYKHOCTEH M NpsAMBIX. MeTos KoopaAuHaT U
€ro IMpuMEeHEHHUE.

IIpaBunbHbIE MHOrOyronbHUKHU. J[mMHa OKpykHOCTH. I'pagycHasim paagnaHHas
Mepa yriia, BBIUHUCIIEHHUE MJIHMH AYyr OKpy>kHocTeu. [lnmomane kpyra, cekropa,
CErMeHTa.

JIBUM>KEHUsI TJIOCKOCTH M BHYTPEHHHE CcUMMeETpuH GUryp (di1eMeHTapHbIe
npenacrasieHus). [lapamnensnabliit nepenoc. I[ToBopoT.

IIJTAHUPYEMBIE IPEJIMETHBIE PE3YJBbTATHI OCBOEHHSA MNPUMEPHON PABOUYEM
INPOI'PAMMBI KYPCA (ITO 'OAAM OBYYEHMUS)

OcBoenue ydeOHOro kypca «l'eomMeTpusi» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUsl JOJDKHO oOecrnedyuBaTh JOCTHXKEHHUE CIHEAYIOIMIUX HPEeIMETHBIX
00pa3oBaTeJIbHBIX PE3yJIbTaTOB:

7 Knacc

— Pacno3naBaTh M3ydeHHBIE T€OMETpUYECKHE (UTYpBI, OIPENEIIsTh HX
B3aMMHOE pachoJIOKEeHHEe, H300pakaTb TreoMeTpuueckue (Urypbl; BBITOJIHSITH
YEpPTEXkKU I10 YCJIOBUIO 3aha4d. VI3MepsTh JIMHENHHbIE U YTJIIOBbIE BEIUYMHBL. Peniate



3ada4dM Ha BBIYHUCIICHUEC TJIMH OTPC3KOB U BCIWMYHUH YTJIOB.

— Jlematp rpyOyr0 OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH NOPEIMETOB B
peasbHOM >XU3HH, pa3MEpPOB IPUPOIAHBIX OOBEKTOB. Pazmuuath pa3mepbl 3THUX
00BEKTOB MO IMOPSJIKY BEJINYUHBI.

— CtpouTh 4EpPTEXKU K TEOMETPUUYECKUM 3aJa4aM.

— Ilonp30BaTeCsi NpPU3HAKAMU pPABEHCTBA TPEYrOJIbHUKOB, MCIOJb30BaTh
MPU3HAKHA U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 3a]1a4.

— IIpoBOaUTH JIOTUYECKHUE PACCYKACHUSA C HUCIIOJIB30BAHUEM I'€OMETPHUYECKUX
TEOPEM.

— Tlomws3oBarTbes IIpU3HaKaMMu paBCHCTBA IMIPAMOYTIOJbHBIX TPCYIrOJIbHUKOB,
CBOMCTBOM MEIUAaHbI, HpOBeHéHHOﬁ K 'HIIOTCHY3€C IMPAMOYI'OJIBHOI'O TPCYT'OJIbHHUKA,
B PCIICHUU I'COMCTPUICCKHUX 3a/1av.

— OmnpenensaiTh NapajuIeaAbHOCTD MPSIMBIX C IIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeTt
C HUMHU cekywas. OnpenensaTh NapajieIbHOCTh NPSAMBIX C IMOMOIIBIO PAaBEHCTBA
PacCTOSIHUM OT TOYEK OJTHOU MPSMOM HO TOYEK APYTroH MPSIMOii.

— Pemarb 3aga4u Ha KJIeT4aTOM 6yMare.

— IIpoBOAUTHE BBIYHUCICHUS W HAXOJMUTh YHCIOBbIE W OYKBEHHBbIC 3HAYCHUS
YTJIOB B TEOMETPUYECKHUX 3a/1a4ax C UCIIOJIb30BAHUEM CYMMbI YIJIOB TPEYT'OJIbHUKOB
U MHOIOYIOJIBHHUKOB, CBOMCTB YIJIOB, OOpa30OBaHHBIX IIPpU II€EPECEUECHUU JBYX
napayuiedbHBIX MPSIMBIX CEKyllel. Penrate nmpakTudyecKkue 3aJadyu Ha HAXOXKICHUE
YTJIOB.

— Biaagers noHsSTHEM I'COMCTPHUUICCKOIo MECTa TOYCK. YmMeThb OIIPCACIIATDh
6I/ICCCKTpI/I0y yrja u CepeI[I/IHHI:Jﬁ HEPIICHAUKYJIAP K OTPE3KY KAaK I'€COMECTPHUYICCKUC
MECTa TOYCK.

—  @opmyaupoBaTh OMNPEJACIECHUS OKPYKHOCTH U Kpyra, XOpJbl U OUaMeTpa
OKPY>KHOCTH, MOJIb30BaThCsI UX CBOMCTBAMHU. ¥ METh MMPUMEHSTH 3TH CBOMCTBA NpHU
pelIeHnu 3a1a4.

— Bumagers HOHSATHEM OINMCAHHOW OKOJIO TPEYrOJbHHUKA OKPYXKHOCTU, YMETh

HaxoauTh €€ neHtp. I[lomb3oBarhesa (axktamMmum O TOM, UTO OHUCCEKTPHUCHI YIJIOB
TPEYTOJIBHUKA II€PECEeKaroTCsd B OJHOW TOYKE, MU O TOM, 4YTO CEpPEAWHHBIC
NEPHEHANKYJIAPbI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCA B OJJHOU TOYKE.

— Braagers noHsATHEM KacaTeJIbHOM K OKPY>KHOCTH, IMOJIb30BATBHCA TeopeMoﬁ (0}
HEePIICHAUKYJIIPHOCTHU KacaTelbHOM U paguyca, HpOBeI[éHHOFO K TOYKC KaCaHMUsI.

— Iloap30BaTbCs MPOCTEUIIUMU IT'€OMETPUUYECKUMU HEPABEHCTBAMU, IIOHUMATh
UX MIPAKTUYECKUU CMBICII.

— IIpoBOAUTH OCHOBHBIE T€OMETPUUECKHUE MMOCTPOCHUS C NOMOIIBIO LIUPKYJIS U
JINHEUKU.

8 kiacc
— Pacno3naBaTh OCHOBHBIE BUJBl YETBIPEXYTOJIBHUKOB, HWX DIEMEHTHI,
II0OJIB30BaThCs UX CBOfICTBaMPI HpI/I peIlIeHI/II/I FeOMeTpI/I‘—IeCKI/IX 3aJ1a4.

— IIpumMeHsTH CBOMCTBA TOYKHM II€PECEUYECHHS] MEJHMAaH TPEyroJbHHKaA (LIEHTpa
Macc) B pellIeHUHU 3a7ad.

— BJ'Ia}IeTI) ITIOHSITHEM cpe,nHef/'I JIMHUWU TPCYTOJbHHUKAa WU Tpancuuu, nNpuMCcHsTHb
UX CBOWMCTBA HpPH pELICHUM TreoMeTpuueckux 3anad. llonep3oBarbecss Teopemon
daneca U TEOPEMOH O NMIPONOPLUOHAIBHBIX OTPE3KAX, MIPUMEHSTh UX Ul PEILIECHUS



IIPpaKTUYCCKHUX 3aaa4.

— IlpumeHsTh NIpU3HaKu NO0A00HS TPEYTOJILHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad4.

— Tlomwp3oBatbest Teopemou Iludaropa miisi pelieHUss TEOMETPHUUYECKUX U
OpakTUYeCKuX 3a71a4. CTpOUTh MAaTEMaTUUECKYIO MOJIEJIb B MPAKTUYECKUX 3aJavax,
CaMOCTOSTEIbHO A€JIaTh YEePTEK U HAXOAUTh COOTBETCTBYIOILIUE JIJTUHBI.

— BJ'IaI[eTI) IIOHATHAMHN CHHYCA, KOCHHYyCa MW TaHI'€HCa OCTpOoro yrjia
IIPpsSAMOYTOJIBHOI'O TPEYIOJIbHHKA. Ilonp30BaThCa PTUMHU IOHSITUSIMU I PCIICHUS
IIPpaKTUYCCKUX 3aJa4l.

—  Bpruucnars (pa3auyHbIMU crioco0aMu) MIIONIAAb TPEYTOJIbHUKA U IJIOMIAIN
MHOTOYTOJIBHBIX  (GUryp (moJib3ysicb, TJI€ HEOOXOAWUMO, KaJbKYJISITOPOM).
[TpuMeHsITh MOTyYeHHBIE YMEHHUS B MPAKTUYECKUX 3aJadax.

— DBrazersp NOHATHUAMH BIHCAHHOIO W LEHTPAJIBHOIO YIJIa, HCHOJIB30BaTh
TEOPEMBbI O BIIMCAHHBIX YyIJlaX, yrjlaX MeXIAy XOopJaMu (CeKyIIMMH) U YIJIe MEXIy
KacaTeJIbHOU M XOPJI0U IPU PEIIEHUN I'€OMETPUUECKUX 3a/1a4.

— Buazers moHATHEM ONMCAHHOI'O YETBIPEXYTOJIBHMKA, IPUMEHSITh CBOWCTBA
OINMCAHHOI'O YEThIPEXYTOJIBHUKA IIPU PELICHUH 3a1a4.

—  TlpuMeHsTh IMOJTyYCHHBIC 3HAHUS HA IPAKTHUKE — CTPOUTH MAaTEMAaTHUYCCKHUC
MOJICIIN JJTsl 3aJia4 peajlbHOM KHU3HU U IPOBOJIUTH COOTBETCTBYIOIIUE BHIYUCIICHUS
C TIPUMCHEHHEM IMOJIOOWST W TPUTOHOMETPUH (IOIB3YysCh, TIAe HEOOXOINMO,
KaJIbKYJIITOPOM).

9 kiacc

— 3HaTh TPUTOHOMETpHYECKHE (YHKIHUHU OCTPBIX YIJIOB, HAXOIUTh C HX
MOMOIIBIO PAa3JIMUHbIE DJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTrOJbHUKA («pElICHUE
OPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaIbKYJISITOpA) AJIUHBI
U yYTIJIbl JUIsl HETaOJINYHBIX 3HAUSHUH.

— Ilonbp30Batbest popMyIaMu OHPUBEJAEHHUSI U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXAECTBOM JUISI HAXOXAEHHUS COOTHOUIEHUM MEXJAy TPUIOHOMETPUYECKUMHU
BEJIMYUHAMMU.

— Hcnoab30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JJIs HAXOXKIEHUS Pa3JIMYHbIX
BJIEMEHTOB TpPEYroJbHUKA («PEILIEeHUE TPEYTrOJIbHUKOBY»), IPUMEHSITh WX MpHU
peuIeHn TeOMETPUIECKUX 3a1ay.

— Brnanerp nNoOHATUAMU — IIpeoOpa3oBaHUs  NOA00HSI, COOTBETCTBEHHBIX
AJIEMEHTOB NOA0OHBIX Guryp. Ilonb3oBaTbcsi cBOMCTBaMHU NMOA00MUS TPOU3BOJIBHBIX
(uryp, ymeTh BBIYUCIATH JIMHBI U HAXOJUTH YTJIbl Y MOJOOHBIX (puryp. [IpumeHsts
cBOMCTBa moaoOUsT B IPaKTHUECKUX 3ajadax. YMETh IMPUBOJAUTH IPHUMEPHI
MOJIOOHBIX (QUTYP B OKpPY’KalOIIEM MHUPE.

— Ilonws3oBarbces TEOpEMaMM O IMMPOU3BCIACHHUUN OTPC3KOB XOpd, O IPOU3BCACHNUU
OTPC3KOB CCKYIIUX, O KBaApPaTe KacaTeJIbHOM.

— Ilonw3oBaThbces BCKTOpaMH, IMOHUMAThb HUX I‘COMCTpI/I‘-IeCKI/Iﬁ nu (I)I/I3I/I"ICCKI/II71
CMBICJI, TIPUMCHATHL HNX B PCHICHUU TICOMCTPUYCCKUX U (I)I/I3I/ILICCKI/IX 3aaad4.
HpI/IMeHHTL CKaJIAPHOC IMMPOU3ZBCACHNC BCKTOPOB JJISI HAXOXKXACHUA AJIWH U YTJIOB.

— Tlomws3oBarThbes METOAOM KOOpAMWHAT HaA IINIOCKOCTHU, MNPHUMCHATH €TI0 B
PCIICHUHU TCOMCTPHUUICCKUX U MPAKTHYCCKUX 3aJa4.

— BJ'Ia}IeTI) TIOHATHUAMMU IIPAaBUJIBHOI'O MHOI'OYTOJbHHKA, AJIWHBI OKPY>XHOCTHU,
JJIMHBI AYyTHU OKPYKHOCTH U paHHaHHOﬁ MCEPbI yIjla, YMCTb BBIHUCIISATH INIOIIAAb



Kpyra u ero yacteil. [I[pumMeHsaTs moTydeHHbIE YMEHUS B IIPAKTUUYECKUX 3a/1a4ax.

— Haxoautes ocu (Miau OEHTPHI) CUMMETPHH (UTYP, TTPUMEHSTH JIBVOKCHHS
IMJIOCKOCTH B MPOCTECUIIINX CITydasiX.

—  IIpuMeHsTh NOJIyYeHHBIC 3HAHUS Ha MIPAKTHKE — CTPOUTH MaTEMaTUYSCKUE
MOJICIIH JIJIS 3aJ1a49 PeaJIbHOU KU3HU U IPOBOJIMTH COOTBETCTBYIOIINE BHIYUCICHHUS
C MPUMEHEHHUEM TOJIO0UST U TPUTOHOMETPUUICCKUX (PYHKIINH (TTOJIB3YSICh, TJIe
HEOOXO0JIMMO, KAITLKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE VYEBHOI'O KYPCA(IIO 'OAAM OBYYEHU )

7 xiacc (He meHee 68 )

HazBanue

JJIeKTPOHHbIE

(14 u)

OJTHOCTOPOHHHUE YTIIbI (0Opa3oBaHHBIC MPHU
MepecedeHur  MapajuiedbHBIX  OPSIMBIX
CeKymIei).

rapajujieJIbHbIX PSAMBIX CeKylIeH. IIpoBoanTsb
JI0Ka3aTeJIbCTBA IAPAJIEIbHOCTU ABYX HNPSMBIX C MNOMOILBIO
YIJI0B, 0Opa30BaHHbBIX MPHU NEPESCSUSHUU dTHUX NPSIMBIX TPEeTheH

pasjena (TeMbl) (uudposbie)
Kypea (4nciIo OcHoBHOe cojiepkaHue OcHOBHBIE BU/IbI IeATeILHOCTH 00y4arOIIHXCSI oBpasoBaTebHLIE
4acoB pecypchbl
pocreiimmue IIpocreiimue reomeTpuyeckue OOBEKTHI: PopMyIMPOBATHL OCHOBHBIE IOHSTHUSL M OIPEIEIICHUS. Poccuiickan
reoMeTpHyecKHe TOYKHM, IpPsMbIE, JIy4dd H YIJIbI, Pacno3naBaTh H3ydeHHBIC reOMeTpHUUIECKUE (PUTYPHI, 3JIeKTPOHHAN
(l)nryp],] U UX MHOTOYTOJIbHUK, JJOMaHasl. onpenegasaTb UX B3aUMHOC pacCIlOJIOKCHUC, IKO0JIAa
cBoiicrea. Usmepenue CMeXHBIC U BepTHKaJIbHBIE yriibl. Pabora ¢ BBINOJIHATE YEPTEK 110 YCIOBHIO 3a1a4H.
reoMeTpuYecKux HpOC”l:’eﬁmHMH YyepTeiKaMH. I/I3MepeHI/Ie HpOBO[II/IT]) r[pOC;reI/IIJ_II/Ie IIOCTPOCHUS C MTOMOIIBIO
BeJINYUH JIMHEHHBIX U YIJIOBBIX BEJIMYHH, LUUPKYJISI U JIMHCUKH.
BBIUMCJICHUE OTPE3KOB U YIJIOB. HN3mepsiTh nuHEHHbIEC U YIJIOBBIC BEJIMYUHBI TEOMETPUUECKUX U
(14 v) IMepumerp u nomanb GUryp, COCTaAaBICHHBIX OPaKTHIECKUX OOBEKTOB.
U3 OPsIMOYTOJIbHUKOB OmnpeneasiTh «Ha IiIa3» pa3Mepbl peajJbHBIX 0OOBEKTOB,
NMPOBOANTH I'PyOYIO OIEHKY UX Pa3MepOB.
Pemarp 3a1a4u Ha BBIYHUCICHUE UIMH OTPE3KOB U
BCJIMYUH yIJIOB.
PemaTp 3a1aud Ha B3aMMHOE PACHOJIOKEHUE I'€OMETPUYECCKUX
¢buryp.
IIpoBoauTh KiIaccU(HUKALMIO YIIIOB, BBIYUCIATH TUHEHHBIC U
YTJIOBBIC BEJIMYMHBI, MPOBOAUTH HEOOXOIUMBIC
JI0Ka3aTeJIbHBIC PACCYXICHMUSI.
3HAKOMUTBCS ¢ MCTOPHeill pa3BUTUSI T€OMETPUU
Tpeyroasnuxn (22 1) IlonsiTe ©O paBHBIX TPEYroJbHUKAX U Pacno3HaBarh mapbl paBHBIX TPEYrOJbHUKOB Ha T'OTOBBIX Poccuiickan
MEepBUYHBIE TIPEJICTABICHUS O PaBHBIX gepTexax (C yKazaHHEeM IIPU3HAKOB). 3JIeKTPOHHAas
(KOHrpy?HTHBIX) durypax. Tpu npuszHaka BeiBOAUTH CJICICTBUS (paBeHCTB COOTBETCTBYIOIIMNX IIKO0JIa
paBeHCTBa TPEYTrOJIbHUKOB. 3JIEMEHTOB) U3 PAaBEHCTB TPEYIOJILHUKOB.
IlpusHaku paBeHCTBa HOPSIMOYTOJIBHBIX DopmyIMpOBaTh OIpeAeICHU: OCTPOYTOJIBHOTO,
TPEYTOIbHUKOB. CBoiicTBO MeTUaHBI TYIHOYTOJIBHOTIO, NPsIMOYTOJIBHOIO, paBHOOGEIPEHHOTO,
NPSMOYTOJIBHOIO TPEYTroJbHUKA. PaBHOCTOPOHHETO TPEYIrOJILHUKOB; OHCCEKTPHUCHI, BBICOTHI,
PaBHOOegpeHHBIC u PaBHOCTOpPOHHHE MeIUaHbl TPEYTONbHUKA; CEPEIUMHHOIO IEPIEHIUKYJISpa
TpeyronbHuku. Ilpusnaku u cBoiicTBa OTpe3Ka; NepuMeTpaTpeyrojbHUKA.
paBHOOEIPEHHOT'O TPEYTOJIbHUKA. @®opMyIHPOBATH CBOWCTBA W IPU3HAKK PaBHOOEIPEHHOTO
ITpoTtuB OombIreit CTOPOHBI TpeyTroIbHUKA TPEYTroJbHUKA.
JISKUT Oosbiuid yrou. IIpocreiine CTpoutb 4epTeXHd, peliaTh 3aJa4H C IIOMOIIBIO HAaXOXJICHUS
HepaBeHCTBa B reomeTpuun. HepaBeHcTBO PaBHBIX TPEYTrOJIbLHUKOB.
TpeyrojibHuKa. HepaBeHCTBO JIOMaHOM. IlpuMmensaTs NpU3HAKHA paBeHCTBa OpAMOYTOJIBbHBIX
IIpsimoyrospHBIN TpeyroabHUK cyriom B 30°. TPEYTOJIBHUKOB B 3aJadax.
Hcnoab30BaTh 1IU(POBBIC PECyPChI AJISI HCCJIeIOBAHUS CBOWCTB
IlepBbie OHATHS O JOKA3aTEIbCTBAX B M3yHaeMbix Guryp.
reoMeTpun
3HAKOMUTBCS ¢ MCTOPHeEil pa3BUTUSI IeOMETPUU
ITapaniesbHbIe INapayienbHble MpsIMBbIE, WX CBOMCTBA, DopMyIHPOBATH NMOHATHE ITaPAUICIBHBIX MPSIMBIX, HAXOAUTH Poccuiickas
npsiMble, CyMMa IlsTeiit moctynar  Eexmmma. Hakpecr NPaKTUYECKUE HNPUMEPHI. 3JIEKTPOHHAasA
YIJI0B TPEYrOJIbHHKA JIexarue, COOTBETCTBEHHBIE 1 U3y4aTh CBOWCTBa yrijoB, 0Opa3OBaHHBIX NPHU IEPECEUYECHHH KoJa




oo

IIpusHak mapamIeIbHOCTH TIPAMBIX Yepes3
PaBEHCTBO pacCTOSIHUN OT TOYEK OJHOM
OpsIMOil 10 BTOPOU NpsIMOiL.

npsMoil.  Bpr4mcaaTs
MHOT'OYTI'OJIbHUKA.
Haxoaurhs 4YHCIOBBIE

CymMmmy yrioB TPEYroJbHUKa "

U OyKBEHHBIE 3HAYEHHUS YIJIOB B

Cymma YIJ10B TpeyrojabHHUKa u reOMETPUUYECKUX 3ajladaxX C UCIOJIb30BAHUEM TEOPEM O CyMMeE
MHOT'OYI'OJIbHUKA. YIJIOB TPEYTOAbHUKA U MHOTIOYTI'OJIbHUKA.
BHELIHHE YIIIbl TPSYTOJIbHHUKA 3HAKOMHUTBLCS ¢ HCTOPHell pa3sBUTUSI T€OMETPUU
OxpyxKHOCTH OKpY>XHOCTb, XOPABbl U AUAMETPBI, HX DopMyIUPOBATH ONPeeIeHHsI: OKPYKHOCTH, XOPJbl, IMaMeTpa U Poccuiickast
H KpYT. cBoiictBa. KacarenpHass K OKpPY>XHOCTH. KacaTeJbHON K OKpy»KHOCTH. M3yyaTh HX CBONCTBA, NPU3HAKH, 3JIEKTPOHHAs
T'eomerpuyeckue OKpy>HOCTB, BIUcaHHas B yroi. [lonsaTue crpouthb uyeprexu. McciegoBarb, B TOM 4HCIE HCHOJIb3YH mIKoJ1a
NMOCTPOECHUsA [¢) I'MT, IIPUMECHCHHUE B 3ajayax. l[I/l(l)pOBLIe pecypcChl: OKPYXHOCTb, BIIMCAHHYIO B YTOJI; LEHTP
(14 g) Buccekrpuca " cepeaHHBIH OKPY’>KHOCTH, BIIMCAaHHOH B  yrojJ; paBEHCTBO OTPE3KOB
MEPIICHIUKY ISP Kak reoOMETPUIECCKUE KacaTeIbHBIX.
MecTa TOYCeK. Hcnoas3osare Metoa I'MT st noka3arenbCcTBATEOPEM O
Opr)KHOCTB, oInnMcaHHas OKOJIO IIEpeCCUCHUU 6I/ICCCKTpI/IC YTJI0OB TPECYTOJbHUKA U CEPCIAUHHBIX
TPEYTrOJIbHUKA. Bnucanuas B TPEYTrOJbHUK IEPICHAUKYIIAPOB K CTOPOHAM TPEYTOJbHUKA C IMOMOIIBIO
OKPY>KHOCTb. I'MT. OBaageBaTh NOHATUSAMM BIIMCAHHOM U OITMCAHHOM
HpOCTﬁfI].HHG 3a7a4y Ha IOCTPOEHUE Opr)I(HOCTeI;‘I TPEYTroOJIbHUKA, HAXOAUTH LICHTPBIDTUX
OKpY>KHOCTEH.
Pemiare OCHOBHBIC 3aJa4Yd HA IIOCTPOEHHE: YTIJIAa, PaBHOIO
JaHHOMY; CEPEIUHHOIO IEPHEHAUKYJIsIpa HAHHOIO OTPE3Ka;
npsIMOU, npoxonsinei 4yepe3  JaHHYIO TOUKY u
NEePUCHANKYISIPHONH NaHHOW MPSMOM; OMCCEKTPHUCHI TaHHOTO
yTIJjia; TPEyTrOoJIbHUKOBIIO PA3JIMYHBIM 3JI€MEHTAM.
3HAKOMUTBCS ¢ MCTOPHeill pa3BUTUSI T€OMETPUU
IToBTOpEHME, IToBTOopeHue wu 0000OIIEHHE OCHOBHBIX Pemats 3ajauym Ha IOBTOPEHUE, WILUIIOCTPUPYIOIIHE CBSI3HU Poccuiickas
o6o0menne 3HAHMI OOHSITUHA ¥ METOZIOB Kypca 7 Kirlacca MEXIy Pa3IMIHBIMHU JacTAMHU Kypca 3JIEKTPOHHAas
(4 v IIKO0JIa
KJacc (He MeHee 68 )
Haspanue pasaena OcHOBHbBIE BH/IbI 1eATeJIbHOCTH 00y4al0IUXCsl JJIeKTPOHHBIE
(Tembl) OcHoBHOE coaep:kaHue (wnpoBbie)
Kypca (4Uc/I0 4acoB) odpa3oBaTelbHbIe
pecypcesl
eThIPEXYroJIbHUKH ITapannesorpamm, ero npu3HaKu UCBOMCTBA. HN300pakaTh M HAXOAMTh Ha UYEPTEXkKAX UETHIPEXYTOINHLHUKU Pocceuniickan
(12 u) YacTtHble cily4yau napajieorpaMMoOB pa3HbBIX BUJOB U HUX 3JIEMEHTHI. 3JIeKTPOHHAas
(IpAMOYTOJIBHUK, pPOMO, KBajgpar), HUx DopmyIHPOBATH omnpeaeJIeHus: napajijienorpaMma, HIKO0JIAa
OpU3HAKHA U cBolicTBa. Tparenus. PaBHOOOKas MpsIMOYTOJILHUKA, poMOa, KBaapaTa, TpamlenuH, PpaBHOOOKOM

51 prlMOyFOJ’IbHaﬂ Tpaneum/l .
VY aBoeHue MEaHUaHBI.
CUMMETPUS

LlenTpanbHas

Tpaneunu, NpsIMOYrOJIbHON Tparnennu. J{oka3biBaTh U HCIOIb30BATh
NMpH pellleHHMH 3aJa4 NPU3HAKH M CBOICTBa: mapajuiesorpamma,
HpsSIMOYTOJIbHUKA, poMOa, KBaapara, Tpalelud, pPaBHOOOKOH
Tpamneuuu, MNpsIMOyTroJIbHON Tparemnuu.

IIpuMeHSITH METO Y/IBOCHUSI MEIUAHbI TPEYTrOJIbHUKA.
Hcnosib30BaTh HHGPOBBIC PECYPCHI I HCCIIEIOBAHUS CBOMCTB
uzydaeMbIx Guryp.

3HAKOMUTBLCS € MCTOPMeli Pa3sBUTHA T€OMETPUHU




Teopema dajseca n Teopema daneca u Teopema o IIpoBoauThs NOCTPOEHHS C IIOMOILIBIO LHUPKYJIss MU JIMHEUKH C Poccuiickas
TeopeMa o OpPONOPLUOHAIILHBIX OTpEe3Kax. HUCIIOJIb30BAaHNEC TEOPEMBI daneca u TEOPEMBI o 3JIEKTPOHHAHA
NPONOPIHOHAIBHBIX Cpenssist TUHHUSI TpeyrojJbHHKa. Tparenus, OPONOPLUUOHAIIBHBIX OTpe3Kax, CTPOMTH 4eTBEPTHIN IIKOJIA
OTpe3Kax, Mmoxo0HbIe e€ cpeaHsisl JINHUS. MPONOPLUUOHAIBLHBIA OTPE30K.
TPEYroJIbHUKH IIponnopuyoHanbHble  OTPE3KH, IOCTPOEHHUE IIpoBoauTH A0KA3aTEJBLCTBO TOTO, UTO MEJHAHBI TPEyroJbHHUKA
(15 u) 4eTBEPTOTO MPOIIOPIIMOHAIBHOTO OTpPE3Ka. nepeceKkarTcsl B OJJHONM TOYKE, U HAXOJAUTh CBSI3b C LIEHTPOM Macc,
CBolicTBa IEHTpa Macc B TPEYTroJIbHUKE. HAXO0AMTh OTHOLIEHUE, B KOTOPOM MEJHUAHBI AEIATCA TOUYKOU UX
[lono6HBIE TpeyroJpbHUKU. Tpu TpU3HaKa EepECCYCHUS.
nonoOusi  TPEYTrOJIbHUKOB. ITpakTraeckoe HaxoauThs momoOHBIE TPEYrOJbHUKH Ha TOTOBBIX YEpTEX)ax C
IIPUMECHCHHE YKazaHUEM COOTBETCTBYHOIIUX NNIPHU3HAKOB HO,Z[OGI/I?I.
Pemats 3amaum Ha TOJO00HBIC TPEYTrOJIBHUKH C MOMOIIBIO
CaMOCTOSATEJIBHOIO NOCTPOEHMUSI YEpTEeKel U HaXOXKIACHMS
MOAO0OHBIX TPEYTOJIHHUKOB.
IIpoBoauTh jAOKa3aTeJbLCTBA C MCIOJIB30BAaHUEM IIPU3HAKOB
mo100usl.
Joxka3pIBaTh TPU NpHU3HAKA NOIO00US TPEYTrOJILHUKOB.
IIpumMeHsSITH MOJIyYSHHbIE 3HAHUS ITPU PEIICHUU T€OMETPHUUECKUX
U OpaKTHYECKUX 3ajad.
3HAKOMHUTBHCS € HCTOPHEN pa3BUTHUSI TEOMETPUHU
IInomans. ITonsiTne 06 o0mIeH TEOPHH TLIOMIAH. OBiaseBaTh NepPBHYHBLIMH NpeACTaABJEHHAMH 00 o0mieil Teopun Poccuiickas
Haxo:xnenue DopMysbl I IJIOIIAJA  TPEYroJIbHUKA, iomaau (Mepsl), popMyJIMpPOBaTH CBONCTBA IUIONIA/IHU, BBISICHITH 3JIEKTPOHHAS
TJI0INA/AeH napauienorpamMma. OTHOILIEHUE IUIOIIaAeH UX HATJISITHBIA CMBICII. IIKOJIA
TPeyroJibHUKOB TPEYTOJIBHUKOB C OOIIIMM OCHOBaHHUEM MJIUA BbiBoauTH (GOpMYIIBI IUIOMIAHN [TapajuieorpaMMa, TPEyTroJIbHUKA,
M MHOTOYT0JIBHBIX 0o01ei BBICOTOM. Tpanenuu u3 GOopMyJIbI IJTOIIAIN MPSIMOYTOJIbHUKA (KBajparTa).
¢uryp. ILnomann Beruncienue 1oromaaei  CIOXKHBIX  (QUTYD BeiBoauTHL (HOPMYJIBI TUIOIIAAN BBIMYKIOTO YETBHIPEXYTOJIbHHUKA
noxoGubIx duryp (14 yepe3 pa3OUeHUE Ha YaCTH U IOCTPOCHUE. yepe3 AuaroHajam U yroja Mmexay Humu. Haxoamrts msomann
) ITnomanu Guryp Ha KjieTdaTon Gymare. duryp, n300pak€HHBIX Ha KJIeT4aToOW Oymare, MCHOJIb30BaTh
IMnomanu momnoOHBIX Guryp. Beruuciaenue pa3OueHre Ha 9acTH U JTOCTPOCHUE.
nnoma);[ef/'[_ Saﬂaqn C IIPaKTUYECKUM Pa36npaTb NnpuMepbl UCITOJIB30BaHUA BCIIOMOTaTEIBHON Tiouraau
colepkanueM. Pemienne 3agad ¢ IIOMOUIBIO AJIs1 pCIICHUsI TEOMCTPUYCCKUX 3aaa4.
MCTOHaBCHOMOFaTeHBHOﬁ 10 HaXOHl/lTb Jionraau HO,HOGHBIX (I)I/H‘yp. BpIuucjaaThb ronraan
Pa3TUYHBIX MHOTOYTOJIBHBIXQUTYP.
Pemrars 3a1aum Ha IUIOLIAJIH C IPAKTUYECKUM COJICpIKaHUEM
Teopema IIudaropan Teopema Iludaropa, e€ pnokazaTrenbCTBO H Joxka3piBaTh TeopeMy Iludaropa, mcnonb3oBarhb Poccuiickas
HaYyaJia TPUTOHOMETPHHU npumeHenne. OOpartHas Teopema [Iudaropa. e€ B NIPaKTUYECKUX BBIUUCIICHUSIX. DOPMYJIHUPOBATH 3JIEeKTPOHHAS
OMpEICIICHUS] TPUTOHOMETPHUUCCKUX (DYHKIIUN OCTPOTO yIJIa, IIKOJIA

(10 )

OmnpeneneHne TPUTOHOMETPHYCCKUX (PYyHKITHAH

OCTpOTro yria, TPUTOHOMETPHUYECKHE
COOTHOILICHUS B NPSIMOYTOJIBHOM
TpPEeyroabHUKE. OcHoBHOE
TPUTOHOMETPHYECKOE TOXIECTBO.
CooTHomeHus MEXITY CTOpPOHAMU B

NpAMOYTOJIBHBIX TPEYroJbHHUKAX CYyrjlaMHu B

45° 1 45°; 30° u 60°

NPOBEPATh UX KOPPEKTHOCTb.

BbIBOIUTE TPUTIOHOMETPUYECKHE COOTHOILICHUS B

MPSMOYTOJIBHOM TPEYTrOJIbHUKE.

HccirenoBaTh COOTHOIICHHSI MEXAY CTOPOHAMH B IIPSIMOYTOJIBHBIX
o O. o o

TpeyroJIbHUKax ¢ yriamu B 45° u 45°; 30° u 60°.

Hcnoab3oBaTh GOPMYJIBI TPUBEICHHUSI 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO JUUISI HAXOXKJACHHUSI COOTHOILICHUH
MEXTy TPUTOHOMETPHISCKUMH (QYHKIIUSIMHA PA3IUIHBIX OCTPBIX
YTJIOB.

IIpuMeHSITh IIOJIydCHHBIC 3HAHUS U yMEHUs NPUPEIICHUUN
OpPaKTHIECKUX 3a1ad.

3HAKOMUTBLCSI ¢ HCTOPHeEii pa3BUTHS TeOMETPUU




Yriabl B OKpY’KHOCTH.

Brimcansabie u HEHTpPAJIbHbIC YTJIbI,

(I)OpMyJ]HpOBaTB OCHOBHBI€ OIIPEACIICHUS, CBA3AHHBIC C yIJlaMU B

Poccuiickas

Bunucanubie YIOJI MEXy KacaTeJIbHON U XOPHOoH. Kpyre (BIIUCAHHBIN yToJI, [[eH- JIEKTPOHHAS
M ONMHCAHHbIE YTiibl MEXKYy XOpJAaMHU U CEKYIIUMH. TPaJIBHBINA YTOJI). HIKO0JIA
4YeThIPEXYI0JIbHUKH. Brncannble 1 onvcaHHbIe YETBIPEX- HaxoauThs BIIMCaHHBIE YIJIBI, ONIUPAIOLIUECS HA OAHY OYTY,
KacareabHble YTFOJNBHHUKH, UX MPU3HAKH M CBOKCTBA. BBIYMCJIATH YIJIbI C IIOMOIIBIO TEOPEMEL O
K OKPY’KHOCTH. [TpumMeHeHne 9THX CBOWCTB BIIMCAHHBIX YyIJaX, TEOPEMBI O BIIMCAHHOM 4YETPEXYIOJIbHUKE,
Kacanue oxpy:xHocTei Ipru pelICHUH I'COMETPUICCKHUX 3a- TEOPEMBbI O ICHTPAJILHOM YyTJIC.
(13 u) aad. . HccaenoBathb, B TOM YHCIIE C IIOMOIIBIO MU(POBBIX
BzauMnoe pacronoXeHue IByX OKPYKHOCTEH. pecCypcoB, BHUCAaHHbIC U OIIMCAHHBIC YETBIPEX-
Kacanne oxpyxHOCTEH YTOJIBHUKH, BBIBOAUTH UX CBOMCTBA U IPU3HAKU.
Hcenonb3oBaTh 5TU CBOWCTBA U NPU3HAKU IIPU PELICHUHU 3a/1a4
IloBTOpenue, 0600meHne IToBTOpEHNE OCHOBHBIX NOHATHH U METOI0B Pemars 3a1auuM Ha MOBTOpPEHMUE, MILUIIOCTPUPYILIHE CBsI3U MeXAy| Poccuiickasi
3HAHMI KypcoB 7 B 8 KiTacCOB, 00001IeHne 3HAaHUN Pa3sIUYHBIMHA YACTAMHU Kypca 3JIEKTPOHHAsS
HIK0JIAa

(49

9 knacc (He MeHee 68 )

Ha3Banmue pazaena

OcHOBHOe coaep:kaHue

OcHOBHBIE BUABI 1eTeIbHOCTH 00y4Yal0LINXCS

JJIeKTPOHHbIE

(TemMbI) (uudposbie)
Kypca (4Uc/I0 4acoB) o0pa3oBaTelbHbIe
pecypent
Tpuronomerpus. OrnpeiesieHue TPUrOHOMETPUYECKHUX ®opMYJIHPOBATE ONpPEIeJeHUsI TPUTOHOMETPHIECKUX (DYHKIIHHI Poccuiickas
Teopembl KOCHHYCOB U Gynkumii yrios ot 0° mo 180°. TYTBIX M TPSMBIX YTIIOB. 3JIEKTPOHHAS IIKOJIA
CHHYCOB. KocuHyC 1 CHHYC IPSIMOIO U TYIIOTO BbIBOAMTEH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB

Pemenue TpeyrojbLHMKOB
(16 1)

yrina. Teopema kocuHycoB. (O000IIEHHAS)
TeopeMa CUHYCOB (C paau-

YCOM OITMCaHHOW OKpy»kHOcTH). Ha-
XOKIAECHHUE AJIUH CTOPOH U BEIIMIYNH
YIJIOB TPEYTOJILHUKOB.

dopmyna MIOMIAAN TPEYTOJIBHUKA
yepe3 JBE CTOPOHBI U yroJl MEXIy
HumMHu. Popmyiia MIIOMIA AU YETHIPEXYTOILHUKA
yepes3 ero JuaroHaiau

H YTOJI MEXIy HUMH.

[IpakTHYeCcKOe MPUMEHEHHE JOKa3aHHBIX
TeOpeM

(c pagnycoM OIMCaHHOW OKPY>KHOCTH).

PemaTh TpeyrojbHHUKH.

PemaTh nMpakTHYECKHE 3a/1a4H, CBOSIIHNECS K Ha-
XOKJICHHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA




IIpeoGpa3oBanue
nogodus. Merpuyeckue
COOTHOIIECHHS

B OKPY’KHOCTH

(10 )

ITonsitne o mpeoOpa3zoBaHUU ITOJ0-
ousl.

COOTBETCTBEHHBIC AJIEMEHTHI ITOI00HBIX QUTYP.

Teopema 0 MPOU3BEAECHUHN OTPE3KOB

XOp/JI, TeOpeMa O MPOU3BEJECHUN OTPE3KOB
CEeKyIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM.
IIpumenenue B

pelIeHn reoOMeTpUIeCcKNX 3aaad

OcBauBaTh NOHSITHE IIPEOOPa30BaHUS ITOJOOUS.

HccaenoBaTh OTHONICHHE JUHEHHBIX JIEMEHTOB

¢uryp npu npeobpazoBanuu nomaodbusi. Haxoaurnb

MIpUMEpPHl MOA00USI B OKpY>KAIOIEeH IeHCTBUTEIHHOCTH.
BBIBOAMTH METPUYSCKUE COOTHOMICHUS MEXKIY OT-

pe3KaMu XOpJ, CeKYIIHX M KacaTeJIbHBIX C UCIOJIb30BaHHUEM
BIIMCAHHBIX YTJIOB U MOJOOHBIX TPEYTOJILHUKOB.

PemaTp reomeTpruiueckre 3aJaun U 3a/1a9H U3 peaIbHOMN KU3HHU C
HCITOJIb30BAaHUEM MOJOOHBIX TPEYTOJIBHUKOB

Poccuiickas
3J1€KTp0HHaﬂ IIKoJIa

BexTopbi(12 u) OmpeneneHne BEKTOPOB, CI0KEHUE U PA3HOCTh HMcnonb3oBaTh BEKTOPHI KaK HaPaBJISCHHbBIE OTPE3KH, HCCJIeI0BaATh Poccuiickas
BEKTOPOB, YMHOXCHHUEBEKTOpa Ha YHCIIO. TreoMeTpuUuecKuil (mepemernienre) u (pusndecknii (cuma) CMBICIIBI 3JIEKTPOHHAA
DuU3nUecKuii MW TeOMETPUUYECKUN CMBICI BEKTOPOB. HIKO0JIAa
BEKTOPOB. 3HaTh ompeJeJdeHUsi CyMMBI M Pa3HOCTH BEKTOPOB, YMHOXKEHHUS
Paznoxenne BEKTOpa no JIBYM BEKTOpA Ha YHCIIO, HCCJIeI0BATh TEOMETPUICCKUN U PU3NIESCKUN
HEKOJUTMHEapHBIM  BekTopaM. KoopanHaTsr CMBICJIBI 3THX OINE€palu.
BEKTODA. PemaTh reomeTpruuecKue 3a4auy C UCTIOIb30BAHUEM BEKTOPOB.
CKaJ‘[HpHoe IIPOU3BCICHHUE BEKTOPOB, €ro PackiaanbiBaTh BCKTOP IO ABYM HCKOJUIMHCAPHBIM BECKTOPaAM.
NPUMEHEHUE JUIsl HAXOKICHHUSA JJIMH M YTJIOB. Hcenonb3oBaTh CKaJISIpHOE NPOU3BEACHUE BEKTOPOB, BBIBOJAMTH
Penrenne 3asa4 ¢ moMoNIbI0 BEKTOPOB. €ro OCHOBHBIE CBOWCTBA.
[TpHMEHEHHE BEKTOPOB JUTS pELICHUs 32124 BbpruucasaTb cyMMy, pPa3sHOCTh U CKaJIIpHOE MPOU3BEJICHUE
KUHEMATUKH U MEXaHUKHU BEKTOPOEB B KOOpIMHATAX.
IIpuMeHATH cKaIApHOE NIPOU3BEACHUE A1 HAXOXKICHUS JUIUH U
YIJIOB
JlexapToBbI JexapToBbl KOOPAUHATHI TOUEK Ha OcBauBaTh MOHSITHE IPSIMOYIOJIBHOM CHCTEMBI KOOpPAWUHAT, Poccuiickas
KOOPAMHATHI Ha TIJIOCKOCTH. JEKapTOBBIX KOOPJAMHAT TOUKH. 3JIeKTPOHHAas
nmiaockoctH (9 ) VYpaBHeHue npsiMmoii. YrioBoi koddduimeHt, BbIBOAMTH ypaBHEHHUE NPIMON U OKPY>KHOCTH. Bb1IeJIsATh OJIHBIA HIKO0JIAa

TaHT€HC YyrJjla HakJIOHa, IlapaijeibHble U
HEePIICHANKYJIISIPHBIE TIPSIMBIE.

YpaBHeHUe OKPY>XHOCTH. Haxoxnenue
KOOpAUHAT TOYEK MEePeceueHUsI OKPYKHOCTH
U OpPsSIMOM.

MeTon koOpAMHAT HPU PELISHUU
reoMeTpUYEeCcKHUX 3ajad.
Hcnons3oBanne MeToj1a
MPaKTUYECKUX 3aJadax

KoopauHaTt B

KBaJapaT I HaXOXKJCHHUS LIEHTPau pajuyca OKPYKHOCTU IO eé
YPaBHEHHIO.

PemaTh 3aga4M Ha HaXOXXJEHHUE TOUYEK MEPECEUCHUS MPSIMBIX U
OKPY>KHOCTEH ¢ MOMOIIILIO METO/1a KOOPAHUHAT.

Hcnosb3oBaTh CBOMCTBAa YrioBOoro Kodd@UIMEeHTa OPsSMOil TIpH
pelIeHnn 3a1ad, ISl ONIPEASIICHUST PACIIOIOKEHHS TTPSIMOH.
IIpyuMeHATH KOOPIMHATHI MNPH PEIICHHH T'€OMETPUYECKUX U
OpPaKTHYECKUX 3a4ad, s TIOCTPOSHHS MaTeMaTHYECKHX
MOJIeJICH peanbHBIX 3a/1a49 («KMETO KOOPIMHAT).
IMosab30BaThCsl Ul MOCTPOCHUSI M HMCCIEIOBAaHUN HU(PPOBBIMH
pecypcamu.

3HAKOMUTBLCS ¢ MCTOPHEi pa3BUTUS IeOMETPUHU




IIpaBuabHbIE ITpaBHIBbHBICE MHOTOYTOJIBHUKH, BEIYHCIICHUE DopMyIHPOBATH ONPEACIICHHE MPABHIBHEIX MHOTOYTOJBHUKOB, Poccuiickas
MHOTOYTOJIbHUKH. HUX DJIEMEHTOB. UHCJIO T U JJIMHA OKPY>XHOCTHU. | HAXOJAMTH UX 3JICMCHTHI. JIEKTPOHHAS
JIIMHA OKPYKHOCTH H JlnuHa ayru OKpy>KHOCTH. PamuanHasi mepa IMonb30BaTHCHA MMOHATHEM JUIMHBI OKPY>KHOCTH, BBEAEHHBIM C IK0JIa
IJI0IAAbL Kpyra. yria. ITOMOIIBIO MPaBUIBHBIX MHOTOYTOJIHUKOB, ONPeaeJATh YHCIIO T,
Beruucienue niaomanei ITnomaae kpyra v ero aJIeMeHTOB (CeKTopa U JUIMHY TyTH U pajuaHHYI0 Mepy yria.
(8 u) cermeHTa). Brruncnenue riomaneit gpuryp, IIpoBoaNTH Mepexo OT pajuaHHOIl Mepbl yria K
BKJTIOYAIOIINX BJIEMEHTHI KpyTa rpaaycHOM B HaoGOPOT.
OnpeneasaTs IUIOMANbL KpyTa.
BreiBoauTh opMyasl (B rpagyCHOW M paanaHHOMN
Mepe) ISl JUTMH AyT, INIOmafie CeKTOPOB M CEerMEHTOB.
BeraucasaTe momagy GUryp, BKIIIOYAIONIAX dJIe-
MEHTHI OKPY>KHOCTH (KpyTa).
HaxoauTh Iutomanay B 3ajladax pealbHOW >KU3HHU
JIBHoKeHUs TI0OCKOCTH ITousiTMe O TBMIYKEHHUH TLIOCKOCTH. Pa3dupars npuMepbl, WUIIOCTPUPYIONINE MOHSITHS JIBH)KCHHUSI, Poccuiickas
(6 u) [NapamnnenbHbIi IEepeHOC, TIOBOPOT U LICHTPOB M OCE€H CUMMETPUH. 3JIEKTPOHHAs
cummMeTpusi. OCH U HEHTPBI CUMMETPHH. DopMyIHpPOBATH  ONIpPECIICHHS  IapajuleIbHOTO  IepeHoca, IIKO0JIa
TIpocreiimre MPUMEHEHHUSI B PEIICHUM 3a]1a4 IIOBOPOTAa M OCEBOH CUMMETpHH. BBIBOAMTH UX CBOWHCTBa,
HaXOAMTh HEIOJBMKHBIC TOYKHU.
HaxoauTh 1IEHTPHI U OCH CUMMETPUN npocTedmux puryp.
IIpuMeHsATH TmapajuleIbHBIII TIEPEHOC W CUMMETPHUIO IIpHU
pelLIeHnH TeOMEeTPUISCKUX 3a7a4 (pa3dupaTs MpUMEPHI).
Hcnoab3oBaTh JUIsI IOCTPOSHHUS M HCCIENOBaHHN IH(POBEIC
pecypcsl
IloBTOpEHue, IToBTOpEeHNE OCHOBHBIX IOHATHU HMMETOIOB OnepupoBaTh MNOHATHAMHU: GUrypa, TOUYKa, MpsMasi, YTOJ, Poccuiickas
o00o0Ienne, KypcoB 7—9  Kitaccos, 0000menne u MHOTOYTOJIbHUK, paBHOOCAPEHHBIN u PaBHOCTOPOHHUH 3JIEKTPOHHANA
cucTeMaTH3anus cUcTeMaTH3aIsI 3HAHUH. IIpocreiimme TPEYyrOJbHUKH, TMPSIMOYTOJIbHBIM  TPEyroJbHHK, MeIuaHa, IKoJIa
3HAHMIA® reomerpuyeckue (GUryppl M HX CBOWCTBa. OHMCCeKTpHCca U BBICOTA TPEYTOJIBHHUKA, TapajuIeIorpaMM, poMO,
(7 9) H3mepeHnereoMeTpuIeCKUX BEIIMIHH. OPSIMOYTOJIBHUK, KBaapar, Tparenus; OKPY>KHOCTb,

TpeyroanbHUKH.

IMTapanmenpHbIC u NEePICHANKYISPHBIS
psiIMBIE.

Okpy»XHOCTB U Kpyr. I'eomerpuueckmue
HOCTPOCHUS. Yrast B OKPY>XXHOCTH.
BrnucanHele u  onucaHHBIE OKPY>XHOCTH
MHOTOYTOJILHUKOB.

IIpsimast 1 OKPY>KHOCTb.
YeThlpEXyrojibHUKU. Brincanuvie u
OIIMCAaHHBIEC YEThIPEXYTOJIbHUKH.

Teopema ITudaropa n Hagara TPUTOHOMETPUH.
Pemenne oOmuUX TpeyroJIbHUKOB.
IIpaBunbHBIE MHOTOYTOJIBHUKH.
IIpeoOpa3zoBaHus MIIOCKOCTH. [IBHIKCHHSI.
IHomoOwue. CummeTpus.

[Tnomane. Beraucnenue mnomanei. [lnom aau
MOonOOHBIX GUTYp.

JlexkapTOBBI KOOPAWHATHI HA MIIOCKOCTH.
BekTopbl Ha IJIOCKOCTH

KacaTeJIbHasl; paBeHCTBO M Iogobue (uryp, TpeyrojbHHUKOB;
HapaIeTbHOCTE U MEPIIEHANKYIISIPHOCTE MPSMBIX, YTOJI MEXITY
OpsIMBIMHU, CUMMETPHUSI OTHOCUTEJIIBHO TOUKHU U MPSIMOM; AJIMHA,
paccTosiHMe, BEJIMUMHA yIJjla, MI0oIaab, IEPUMETP.

HUcnoab3zoBath dopmyibl: nepumMeTpa u TUIOIIA TN
MHOTOYTOJIBHUKOB, JJWHBI OKPYXHOCTH ¥ IUIOMAAH KpyTa,
00BEéMa IPSIMOYTOJIFHOTO MapauIeIeTuIIeaa.

OnepupoBaTh MOHATHSMHU: TIPSIMOYTOJIBHASI CHCTEMa KOOPIWHAT,
BEKTOD; MCMOJAb30BATH STH ITOHSITHS TSI TPEACTABICHNS JAaHHBIX
" peuI€Hus 3a1a4, B TOM YHUCIIC U3 IPYTUX yqe6Hbe npeamMeToB.
Pemate 3amauM  Ha  TMOBTOPEHHE OCHOBHBIX  ITOHSITHH,
WJLTIOCTPAINIO CBSI3€H MEXy Pa3IMIHBIMU YacTsIMHU Kypca.
BpiOupaTs MeTOA 17151 PELISHUs 3aJaul.

Pemrath 3aJa4M U3 IMOBCEJHEBHOM KU3HU







HEJU U3YYEHUSA YYEBHOI'O KYPCA «BEPOATHOCTb U CTATUCTUKAN®./-
9 KJIACChBI

B coBpemenHOM 1TM(POBOM MHUPE BEPOSITHOCTh U CTATUCTHKA MTPUOOPETAIOT BCE
OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKHU 3PCHUST MPAKTUHUCCKUX TTPUIIOKEHUMN, TaK U UX
poau B oOpa3oBaHUU, HEOOXOAWMOM KaXXKAOMY YeENOBeKYy. Bospacrtaer wywmcio
npodeccuii, Ipu OBIAJICHUUKOTOPBIMU TpeOyeTCst Xopomiast 6a30Bast ITOATOTOBKA B
00JIaCTH BEPOSITHOCTH U CTATUCTUKH, TaKasi MOJITOTOBKA BayKHA JJIsI MIPOJIOJKCHHUS
o0Opa30BaHUs U IS yCIIEITHOM NpodeccuoHanbHOWKapbephl.

Kaxx/ip1ii 4emoBEeK MOCTOSTHHO MPUHHUMACT PEIICHHUsS Ha OCHOBE UMEIOIIUXCS Yy
HETO JaHHBIX. A i1 0O0OCHOBAHHOTO TIPUHSITHUS PEIICHUS B YCIIOBUSX HEJIOCTATKa
I U30bITKa HH(GOPMAIIMA HEOOXOJIMMO B TOM YHCJIE XOPOIIO c(pOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHUYECKOE MBIIIJICHHE.

MMEeHHO TT0PTOMY OCTPO BCTalIa HEOOXOIUMOCTH C(hOPMUPOBATH Y OOYUAIOIITUXCSI
(GYyHKIIMOHATBHYIO TPAMOTHOCTbD, BKITFOUAIOIIYIO B c€0s1 B KAYE€CTBE HEOTHEMJIEMOM
COCTaBIISIFOIIIEH  yMEHHE BOCIPUHUMATh UM KPUTHYCCKHU aHAIU3UPOBATH
nH(GOpMAIUIO,  NOPEJCTABJICHHYIO B  pa3jIMu4HbIX  (Qopmax, NOHUMATH
BCPOSITHOCTHBIM XapakTep MHOTHX peaJIbHBIX IMPOIIECCOB W 3aBUCUMOCTCH,
MMPOU3BOJIUTH MPOCTCHUIIINE BEPOSITHOCTHBIE PacYEThl. 3HAKOMCTBO C OCHOBHBIMH
MPUHIUIIAMUA cOopa, aHajiu3a W TPEACTaBIICHUS JIAHHBIX W3 Pa3JIMYHBIX cdep
)KU3HH OOIIecTBa M TOCyJapcTBa IPHUOOIIAET OOydarommxcss K OOIIEeCTBEHHBIM
nHTepecam. M3ydeHrne OCHOB KOMOWHATOPHKH pPAa3BUBACT HABBIKM OpPraHHU3AINH
rniepedopa U 1ojcyéra Ynciia BapuaHTOB, B TOM YHCJIC, B MPUKIAIHBIX 3ajlayax.
3HAKOMCTBO C OCHOBaMH TeOpHH rpadoB co34aET MaTeMaTHYSCKHU (GyHIAMEHT
st (opMHpOBaHUST KOMNETCHIIMHM B o0OjacTu WHGPOPMATHKH Y ITHMPOBBIX
TexHosioruii. I[lomMuMO 3TOro, npu HU3YYCHUH CTATUCTUKH UM BEPOSITHOCTHU
oboramaroTcsi MOPEJICTABIICHHUS] YyYalluXCsi O COBPEMEHHOW KapTHHE MHpa |
METOJIaX €ro HccJeHAOoBaHUs, (GOPMHUPYETCS IIOHUMAHUE POJIM CTATUCTHKH KakK
HCTOYHUKA CONMHAIBHO 3HAYUMOW WHQOpMAIMU U 3aKJIaJbIBAIOTCS OCHOBBHI
BEPOSITHOCTHOTO MBITIIJICHUS.

B cootBeTcTBUM C JJaHHBIMH LIEJISIMU B CTPYKTYpE€ MpOTrpaMMbl Yy4eOHOro Kypca
«BepoATHOCTE M CTAaTUCTHUKaA» OCHOBHOM IIKOJIbI BBIJAEJIECHBI CIIECAYIOILINUE
COAECPIKATEIIBHO-METONUYECKUAEC JTUHUM:

«lIpencraBieHue [JaHHBIX UM ONHWCATEJIbHAs CTAaTUCTHKa»; «BeposiTHOCTHY;
«DIeMeHTbl KOMOUMHATOPUKN»; «BBenenune B Teoputo rpadony».

Conepxxanue nuHuu «lIpencraBieHue NaHHBIX U ONHUCATEIbHAS CTATUCTHUKA»
CIIy’)KUT OCHOBOU JUIsi (DOPMUPOBAHMUSI HABBIKOB palbOThl ¢ HHpOpMaIUEH: OT
YTEHUs] M WHTepHpeTranuu HWHOpMalUuu, MpPEJCTaBICHHOW B TalOnulax, Ha
nauarpamMmax M rpadukax g0 cOopa, OpeJCTaBICHUS M aHajlu3a JaHHBIX C
HUCITIOJIb30BAHUEM CTAaTUCTUYECKHUX XapaKTEPUCTHUK CPEIHUX W pPaCCEHUBAHUS.
PaGoras ¢ nmaHHBIMH, OOy4arolUIWEeCcs ydaTcsi CUHUTBIBaTb U HWHTEPHPETHUPOBATH
JIJaHHBbIE, BBIIBUIaTh, apIryMEHTUPOBATh U KPUTHUKOBATH IPOCTEHIINE T'MIIOTE3bI,
pPa3MBILUISTh Had (pakTopaMHu, BBI3BIBAIOIIUMH U3MEHYHUBOCTH, U OLIEHUBATh MX
BJIMSTHHUE HA pacCMaTpHUBacMbl€ BEJIMYUHBI U IMTPOLIECCHI.

HNHTyuTHBHOE NpencTaBiI€HUE O CIIydaHOW HW3MEHYUBOCTU, UCCIIEIOBAHUE
3aKOHOMEPHOCTEN W TEHJCHIMU CTAHOBUTCSI MOTHUBUPYIOIIEH OCHOBOUW IS
U3YYE€HUsS TEOPUHU BEPOSATHOCTEU. bosiblIoe 3HaueHne 31eCh UMEIOT IIPAKTUYECKUE
33J1aHUsI, B YACTHOCTHU OIIBITHIC KJIACCUYECKHUMH BEPOSITHOCTHBIMU MOJEIISIMU.

I[TonsiTue BEpPOATHOCTH BBOJUTCS Kak Mepa MNpaBAONoOA0O0Hs CIIy4yalHOro
coobiTus. Ilpnm m3ydyeHum Kypca oOyuaromigecss 3HAKOMSITCS C IIPOCTEHIITUMU



METOJAaMH BBIYHUCJICHHUSI BEPOSATHOCTEHM B CIyYaWHBIX DOKCIIEPUMEHTaxX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMU HCXOHAMHU, BEPOATHOCTHBIMH 3aKOHAaMH,
MO3BOJISIFOIIMMHU CTaBUTh U pellaTh Oosiee CIIOKHBbIE 3a7aud. B kypc Bxozdr
HayaJIbHbIE IPEACTABIICHUS O CIy4YaMHbBIX BEJIMYMHAX MW MX YHUCIOBBIX
XapaKTEepUCTUKAX.

Takke B paMKax 3TOro Kypca OCYLIECTBISIETCS 3HAKOMCTBO OOYydYaroOLIUXCs C
MHO>KE€CTBAMH M OCHOBHBIMM OIl€pallisIMU HaJl MHOYXE€CTBAMH, PACCMAaTPHUBAIOTCs
OpUMeEpPbl NPUMEHEHMUs Ul PELICHUs 3aJ1a4d, a TAK)KE HCIIOJIb30BAaHUSA B JPYTHUX
MaTeMaTHYECKUX KypcaxHu y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B 7—9 knaccax wm3y4daeTcss Kypc «BeposSTHOCTP M CTaTHCTHKA»,B KOTOPBIU
BXoadT pasaenbl: «lIpeacraBiicHHWEe MAHHBIX M OMNHCATEIbHAs CTATUCTHKA»;
«BeposaTHOCTEY»; «DJIeMeHThl KOMOMHATOPUKNY; «BBejieHne B Teopuio rpadoBy.

Ha wm3ydenwme mMaHHOTO Kypca OTBOAUT 1 ydeOHBIM 4Yac B HEJCIIOB TCUYCHHUEC
Kakaoro rojia ooyuenwusi, scero 102 yueOGHbIX yaca.

COJEP/KAHUE YYEBHOI'O KYPCA (IIO T'OAAM OBYYEHUA)

7 KJacc

Ilpencrasienue njaHHBIX B BUAE Tabmul, AuarpamMm, rpaukKoB. 3arioJIHEHUE
TaOJIUI, YTEHHE W IIOCTPOCHHE gauarpaMm (CTOJOHMKOBBIX (CTOJIOYATHIX) U
KpyTroBbIX). UTeHne rpadMKOB pealibHBIX IIPOIeccoB. M3Bineuenrne nadopmanuu u3
MarpamMm M TaOJIUIl, UCTIOJIb30BaHUE U UHTEPIIpETAlUsI JaHHBIX.

OnucarenbHasi CTAaTUCTHUKA: CpeJiHee apu@MeTHYecKoe, MeJuaHa, pa3max,
HanOoJbIIICe U HAWUMCHBIIICC 3HAUCHUs HaOOpa YHUCIIOBBIX JaHHBIX. [IpumMepsr
CJIy4yaiiHOM U3MEHYUBOCTH.

Ciny4daiiHblil 3KCIIEpMMEHT (ONBIT) WU ciy4daiiHoe coObiThe. BeposTHOCTh U
gacTtoTa. Pojib MaJIOBEPOSITHBIX U MIPAKTHUYECKH JIOCTOBEPHBIX COOBITHMN B MIPUPO/IC
" B oOmrectBe. MoHeTa 1 UrpajibHasi KOCTbB TEOPUH BEPOSTHOCTEH.

I'pad, Bepiiuna, pedbpo. Ctenens BepuinHbl. Uncno p€dep u cymmapHas CTEIeHb
BepiuH. [Ipencrasnenue o cBsizHocTu rpada. Llenm m nukael. [yt B rpadax.
O6xon rpada (@inepoB nyTh). [IpencraBienne o0 oOpueHTHUpPOBAHHOM Trpade.
Penrenue 3agauc nmomMoipro rpados.

8 kimacc

IlpencraBienue maHHBIX B BHUAE TaOmuIl, guarpamm, rpadguxoB. MHOXKECTBO,

3JIEMEHT MHOKECTBA, HOJIMHOXKECTBO. Omnepanuu  HaJA  MHOXECTBaMHU:
00BbeIMHEHHUE, nepeceyeHue, noroiHeHue. CBoiicTBa ornepanum Haxq
MHOKECTBaAMMU: MePEMECTUTEIILHOE, codueTarenbHoe, pacripeneauTeIbHOE,

BKJIfOUeHMsA. Mcnonb3oBaHHWEe TpadUUECKOTro MPEACTABICHUS MHOXECTB I
OIIMCAaHUs peaJibHbIX
MPOLECCOB U ABJIECHUU, IPU PEIICHUHN 3aJ1a4.

N3mepenune paccenBaHusa NaHHBIX. Jlucniepcuss U cTaHIAPTHOE OTKJIOHEHHE
4HCIOBBIX HaOOpOB. Jluarpamma paccemuBaHUsl.

OneMeHTapHble CcOObITHsI  ciydaifHoro onbita. CiyyaliHble  COOBITHS.
BepositHoct coObITHI. OTNBITBI €  PaBHOBO3MOKHBIMH  3JIEMEHTapHBIMU
coObITusiMU. CitydaiiHblii BbIOOp. CBSA3b MEXIY MaJlOBEPOSITHBIMU U MPAKTUYECKHU
JIOCTOBEPHBIMHU COOBITUSIMHU B IPUPOJIC, OOIIIECTBE U HAaYyKe.



JlepeBo. CBolicTBa JIEPEBHEB: €AUHCTBEHHOCTh MMyTH, CYIIIECTBOBAHUE BHCSYEU
BEPIIUHBI, CBSI3b MEXKIY YHUCIOM BEPUIMH U ducIoMpe&bep. [IpaBuiio yMHOKESHUSI.
Pemienune 3amau ¢ nomouisio rpados.[IpoTuBomnosioxkusie coObiTus. Juarpamma
Diinepa. O0beAUHEHUE €W TiepecedeHue coObITHil. HecoBMecTHBIE COOBITHS.
dopmya CIOXKEHHUS  BEPOSITHOCTEH.  YCJOBHaAss  BEpOSTHOCTH. IIpaBuio
ymHOokeHUuss. HezaBucumbie coObiTus. I[lpencraBieHue »SKCIIEpUMEHTa B BHUJEC
nepeBa. PemieHue 3ajady Ha HaXOXKJIEGHHE BEPOSITHOCTEM C IIOMOIIBIO JE€peBa
CJIyd4aliHOT'O PKCHEpHUMEHTA, AuarpamMm Oiiiepa.

9 kiacc

IlpencraBienue pAaHHBIX B BHAE TaOmul, guarpamMMm, TpadUKOB,
WHTEpIIpeTanus JaHHbIX. YTeHHe U MoCcTpoeHue TadIuIl, JuarpamMmm, rpauKoB 110
peajbHBIM JJAHHBIM.

IlepectanoBku u ¢akropuain. CodeTaHUs W YUCIO COYECTaHUU. TpeyrorbHUK
ITackans. Pemrenue 3aga4 ¢ MCMOJIb30BaHUEM KOMOWHATOPHUKU.

I'eomerpuueckass BeposiTHOCTh. CiydaliHblii BBIOOp TOYKH U3 (UIypbl Ha
IJIOCKOCTH, U3 OTPE3Ka U U3 JIYTU OKPY>KHOCTH.

HUcneitanue. Ycnex u Heygada. Cepusi ucnblTaHuil 10 nepsoro ycrnexa. Cepust
ucnbiTaHuii bepuymnu. BepositHocTu coObITHH B cepum ucnblTanuii bepuynu.

CnyuaiiHasi BeJIWYMHA W pacOopeaeiieHUue BeposiTHOCTEW. MaremaTtudyeckoe
oXxupgaHnue u aucnepcus. llpumepsl MaTeMaTHUYECKOro  OXKHUJAaHUSL  Kak
TEOPETUUECKOI'0 CPEJHEro 3HAa4€HHUs1 BEIWYMHBI. MaTeMaTH4YecKoe OKHUJaHUE U
JIACIIEPCHS CIIyYalHOW BEJIMYUHBI
«YHUCIO YCIIEXOB B CE€PUM UCIBITAHUU bepHyiim».

ITousitue o 3akoHe OOJBIINX YHUCeN. M3MepeHue BEpPOSTHOCTEHC MOMOIIBIO
gacToT. Posib 1 3HaueHne 3aK0HA OOJIBIIUX YUCEII B IPUPOJIC U OOIISCTBE.

ILTAHUPYEMBIE ITIPEJJMETHBIE PE3YJIbTATBI OCBOEHUS IPUMEPHOI PABOYEN
ITPOI'PAMMBI KYPCA (ITO 'OAAM OBYYEHMUS)

IIpenmeTHbIE pe3ysibTaThl OCBOEHUsS Kypca «BeposiTHOCTh U cTaTUCTHKA» B 7—
9 kyaccax XapakTepU3YIOTCs CIEIYIOIIMMHA YMEHUSIMU.

7 kaace

— UYwmrate uHpOpMaANUIO, MNPEACTABICHHYIO B TaOJHIax, Ha JguarpaMmax;
NPEeACTaBISATh JIaHHBIE B BHUJAE TaOJMI, CTPOUTH JaUarpaMMbl (CTOJIOHUKOBBIC
(cTonbuaTsie) U KPYroBbI€) 110 MAaCCUBAM 3HAUYCHUI.

— OnwuceIBaTh nu HUHTCPIIPCTUPOBATH pCaabHBIC YHUCIIOBEIC JaHHBIC,
npeaACTaBJICHHBIC B Ta6J'II/IL[aX, Ha quarpammax, rpa(l)m(ax.

— Hcmonb3oBaTh AJIsl OMMHMCAHUS JAaHHBIX CTATUCTUYECKHUE XapaKTEePUCTHUKU:
cpenHee apudMeTHUdecKoe, MeJiMaHa, HauOoJIblllee U HAaUMEHbIlIee 3HAaUCHUS,
pa3max.

— HmMeTh npeacraBiaeHne O CIIy4allHOM U3MEHYNBOCTH HA IpUMEpPAX IIEH,
(br3nUecKuX BEIMYUH, aHTPOIIOMETPUUYECKUX JITAHHBIX; UMETh NPEJICTaBICHUE O
CTAaTUCTUYECKON YCTOMYUBOCTH.

8 ki1ace

— MH3Brekarb U mnpeoOpa3oBbIBaTh HH(GOPMAIUIO, IPEJCTABICHHYIO B BUIE
TabIuIl, IUarpaMm, rpaduKoOB; MPEJICTABIISITH JaHHBIEC B BHJIE TaOJHI, JUATPaAMM,
rpaguKos.



— OrmnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTUYECKHUX MOKa3aTeJiei: CpelHUX
3HA4YE€HUM U Mep paccerBaHUs (pa3max, AUCIEPCHUs U CTaHAAPTHOE OTKJIOHEHHE).

— HaxoauTh 4acTOThl YMCJIOBBIX 3HAYEHHUI M YaCTOTHI COOBITHI, B TOM 4YHCIIE
110 pe3yjabTaTaM U3MEpPEeHUN U HaOJII0JICHUH.

— HaXOI[I/ITI) BCPOATHOCTHU CJ'Iy‘-IElﬁHBIX COOBITUH B OIlbITax, 3Hast BEPOATHOCTHU
OJICMCHTAPHBIX CO6BITHI>1, B TOM 4YHCIIC B OIlbITaXx C€ PAaBHOBO3MOXXHBIMH
JICMCHTAapHbBIMHA COOBITHSIMU.

— MHcmnonb3oBath rpadudeckue MOJACIHN: JAEPEBO CIIyYaHOTO SKCIIEPUMEHTA,
nrarpaMMbl Diepa, 4uciioBas IpsiMast.

— OHepI/IpOBaTB ITIOHATHUAMM MHO>KECTBO, IIOAMHOMXKCECTBO, BBIITOJIHATDB
oriepaiid HaAd MHOXECTBaAMM: O6’B€I[I/IHCHI/IC, INEpeCCUCHUC, MOOIIOJIHCHUC,
HNEPCUUCTIATD DJICMCHTBI MHOXKCCTB, IPUMCHSATDH CBOICTBa MHO>KECTB.

— Hcmonp3oBaTh rpaduyeckoe IPEACTABICHUE MHOXKECTB M CBSI3EH MEXITy
HUMM JUIS OMUCAHUsI IMTPOIIECCOB U SIBJICHUM, B TOM YUCJIE MPU PEIICHUM 3aJ1a4y U3
NPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

9 kjaacc

— MHM3Bunekatrb U nOpeoOpa3oBbIBaTh HWH(MOPMALUIO, IPEACTABICHHYIO B
pa3jIMYHBIX MCTOYHHUKAX B BHJE Tabiull, auarpamMm, rpa@ukoB; NpeACcTaBIISATh
JITaHHbIE B BUJIE TaOJIUIL, AMarpamMm, rpagukos.

— Pemare 3agaum OpraHm3oBaHHBIM NEepPeOOpPOM BapHAHTOB, a TaKXeE C
HWCIOJIb30BAaHUEM KOMOWHATOPHBIX IPABHUII U METOJIOB.

— MHcnoonp30BaTh omnmcaTeiabHBIC XapaKTCPpUCTUKHN OJIsI MACCHBOB YHUCJIOBBIX
JAAaHHBIX, B TOM YHUCJIC CPCIAHHUC 3HAYCHHNA U MCPbI paCCCHUBAHUN:.

— HaxoauTh 4acToThl 3HAYE€HUI M YaCTOTHI COOBITHSI, B TOM YHCJIE€ MOJIb3YysCh
pe3yiabTaTaMu MPOBEJAEHHBIX U3MEPESHUUN U HAOJIIOJICHUH.

— HaxoauTe BEpOATHOCTH CIy4alHBIX COOBITUH B M3yUE€HHBIX OIBITaX, B TOM
4YHuCJI€ B ONBITaX C PAaBHOBO3MOKHBIMU SJIEMEHTAPHBIMU COOBITUSIMH, B CEPHSIX
HUCIIBITAHUU J10 TIEPBOTO yCIi€Xa, B CEPUAX UCHbITaHUMN bepHyiun.

— Hmerp nOpeacTtaBJIieHUE O CIyYallHOM BEJIMYMHE W O paclpe/ieICHUU
BEPOATHOCTEM.

— HWmMets npeacTaBieHUE O 3aKOHE OOJBIIUX YHCET KaK O MOPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEN B
Opupojie U oOIIecTBE.



TEMATUYECKOE IINTAHMPOBAHHME YYEBHOI'O KYPCA(IIO I'OJAM OBYUYEHUA)

7 xnacc (He meHee 34 4

Ha3zpanmue
pa3aena (TemMbl)
(4HMCI0 YaCcoB)

OcHoBHOe coaepikanue

XapaKTepMCTmca AeATECJIbHOCTH 06y'—lalO].l.[l/IXCﬂ

DnexkTpoHHbIe (HH(POBLIE)
0GpasoBaTelbHbIE PeCypehl

ITpakTnueckas padora «CiryqaitHas
H3MEHYHUBOCTBY

OcBauBaTh rpaduuecKre NPeJICTaBICHNs Pa3HbIX BHJOB CIIy4YailHOM
U3MEHYHMBOCTH, B TOM YHCJIE C IIOMOIIBIO IIU(PPOBBIX PECYPCOB, B XOIe
MPAKTUIECKON paboThI

IpencraBnennenannsix| IlpencraBienue JaHHBIX B OcBauBaTh CHOCOOBLI TIPEJICTABICHUSA CTATUCTUYECKUX JAHHBIX W YHCIOBBIX Poccuiickas
(7 v TabIuIax. IIpakTHayeckne MacCHBOB C TOMOIIBIO TAaOIHII M JHarpaMM C HCHOJIb30BaHUEM AaKTyallbHBIX H 3JIeKTPOHHAas

BBIYHCIICHUS o TaOIUYIHBIM BaXXHBIX JaHHBIX (AeMorpadudeckue MaHHBIE, IPOU3BOACTBO IIPOMBIIIICHHON H IIKO0JIAa

JaHHBIM. W3Bneuenue " CENbCKOXO3AHCTBEHHON MPOYKIINU, OOIIIECTBEHHBIE U IPUPOIHBIE SIBJICHUA).

HHTEPIpeTaIus TaOJIMIHBIX HN3yuyats MeToabl paboOTHl ¢ TaOIWYHBIMH M Tpa@UISCKHUMH NPEICTaBICHHUSIMHA

maaHbIX. IIpakTnaeckast padoTa JAaHHBIX C HOMOIIBIOIH(POBBIX PECYPCOB B XOJIe IIPAKTHYESCKUX padboT

«Tadmuuen.

I'paduueckoe npeacTaBiIeHUE

JTaHHBIX B BUJIE KpPYT'OBBIX,

CTOJIOMKOBBIX (cTonmbUaThIX)

nauarpamMM. YUYTeHHe U TOCTpOeHHE

JHarpamMM. ITpumepsr

nemMorpaduIecKux JHarpaMM.

ITpakTrueckas padoTta

«InmarpamMMbD»
OnucarenbHas YucnoBrsie Habopsl. CpenHee OcBauBaTh TOHSTHUSI: YUCIOBOH HaOOp, Mepa IEHTpaJbHONW TEeHICHUHHU (Mepa Poccuiickas
CTATHCTHKA apudmeTHIecKoe. IEHTpa), B TOM YHUCJIe cpeaHee apudpMeTHIecKoe, MeauaHa. JIEKTPOHHAST
(8 u) MenuaHna 4HCIIOBOro Habopa. OnuceIBaTh CTaTUCTHYECKHE JaHHBIE C MOMOIILIOCPEIHETO apu(pMETHISCKOTO U IIKO0JIAa

YCTOHYUBOCTh MEIUAHBI. MeauaHbl. Pemats 3agaun.

TIpakTnueckast pa6ora «Cpeanue HN3y4daTh cBoiicTBa CpelHHUX, B TOM YHUCJIE C IIOMOIIBIO IIU(PPOBBIX PECYpPCOB, B

3HAUCHUSI». XO0Jie MPAaKTHIECKUXPaboT.

HawuGosbiiee u HauMeHblIee OcBauBaTh NMOHATHSA: HAUOOJIbIIIEE U HAMMEHbBIIIEE 3HAYECHHs YKUCJIIOBOIO MAaCCHBa,

3HAYECHUSI YUCIIOBOTO Hadopa. pazmax.

Pasmax Pemars 3agaum Ha BBIOOp crioco0a OMMCAaHMS TaHHBIX B COOTBETCTBHH C IMPHUPOJIOHN

JIAHHBIX U LIEJSIMUA HMCCJICJOBAHHUS

Cayuaiinas Cry4gaiiHast ©I3BMEHYUBOCTH OcBanBaTh NOHSITHSI: YACTOTA 3HAYCHUM B MaCCUBEJAaHHbBIX, IPYNIIMPOBKA JaHHBIX, Poccuiickast
H3MEHYHBOCTh (mpumepsr). YacTtoTa 3Ha4YCHUH B THUCTOTpamMMa. 3/IEKTPOHHAsA
(6 w) MacCHUBEIaHHBIX. [ pynmupoBKa. CTpouTs 1 aHAJU3NUPOBATH I'MCTOrPAMMBI, MOAGHPATH ITOJAXOJISIINNA IIar IrKoJia

T'ucrorpammei. TPYHIIUPOBKH.




BBenenue B Teopuio

I'pad, BepmmHa, pedpo.

OcBauBaThb NOHATHA: Tpad, BepinHa rpada, peOpo rpada, cTeneHpb

Poccuiickas

rpagoB IIpencraBienue 3a1a4uu ¢ TIOMOIIBIO (BaJICHTHOCTH BEPIIUHBI), IETIbH LTUKII. JIEKTPOHHAs
(4 9) rpada.CreneHp (BaJICHTHOCTH) OcBauBaTh NOHSITHSA: ITyTh B rpade, >iirepoB myTh,00x01 rpada, mIKoJIa

BepmnHbL. Yncao pédep u OpPUEHTHUPOBAHHBIN rpad.

CcyMMapHasl CTelleHb BepmuH. [lens PemaTh 3aga4m Ha MTOMCK CyMMBI CTeIEHEH BepIIMH I'pada, Ha MOUCK o0Xxoaa

u 1nuki. [TyTs B rpade. rpada, Ha TOUCKITyTeld B OPHEHTHPOBAHHBIX Tpadax.

IIpencrapieHue o CBI3HOCTH rpada. OcBauBaTh CrOCOObI IPEACTABICHUA 33/1a4 U3 Kypca alreOpbl, FTCOMETPUU, TEOPUHU

OO6xox rpada (3HIepoBIyTh). BEPOATHOCTEH, APYrUX IPEAMETOB C IIOMOIIBIO rpadoB (KapThl,

IIpencraBnenue o6

OPHEHTHPOBAHHBIX rpadax
BepositHocTh ¥ yacTtoTal| ClirydyalHBIA OIIBIT MW Cly4dailHOE OcBauBaTh NOHATHUSA: CIyYalHBIH ONBIT U CIIydaiiHOE COOBITHE, MAJIOBEPOSATHOE U Poccuiickast
CJIY4aifHOro cOOBITHS coObITHe. BeposiTHOCTE U YacToTa MPAKTUYCCKHU JIOCTOBEPHOE COOBITHE. 3JIEKTPOHHA
(4 ) coObITHsI. POJIE MajlOBEpOSITHBIX U HN3yyaTh 3HAUYMMOCTH MAJIOBEPOSITHBIX COOBITHH B TIPHUpPOJE U OOIIECTBE Ha urKoJia

IPaKTHIECKHA JTOCTOBEPHBIX BaXKHBIX IIpuUMepax (aBapuM, HECYACTHBIC CiIydau, 3alluTa IIepCOHAIBHOM

COOBITHI B MPUPOJIC U B OOIIIECTBE. uHpOpMaIUHU, TIepeaada JaHHBIX ).

Monera u wurpajgpHasi KOCTb B H3y4aTh poib KJIACCUYECKUX BEPOATHOCTHBIX MOAeaeH (MOHETa, UTpaTbHAS KOCTh)

TEOPUH BEPOSITHOCTEHN. B TEOPUHU BEPOSITHOCTEH.

IlpakTnyeckas paGora «YacroTa HabaronaTs M M3y4aTh 4acTOTY COOBITHI B IPOCTHIX YKCHEPUMEHTaX, B TOM YHCJIC

BBINAJIEHUsI OPJIay» C IOMOIIBIO TU(PPOBBIX PECYPCOB, B XOA€ MPAKTHIECKON padOThI
O0o0menne, koutpoab | IlpencraBnenue JTaHHBIX. IToBTOPSATHL U3yUEHHOE U BBICTPAMBATBL CUCTEMY 3HAaHUIL. Poccuiickas
(5 4) OnucarenpHas CTaTUCTHKA. Pemarh 3a1auM Ha TIpeJICTABIICHHWE M ONHWCAHUE JAHHBIX C MTOMOIIBIO M3YUYESHHBIX IJIEKTPOHHAas

BepositTHOCTBCITy9allHOTO COOBITHS XapakTepucTuk. OO0cCyxkAaTh NPUMeEPbI CIyYaiHBIX COOBITUH, MaJTOBEpPOSITHBIX U mIKoJIa

HIPAKTUYCCKHU NOCTOBCPHBIX CJ'Iy‘-IaﬁHLIX CO6LITI/II7I, UX poJid B IPpUPOAC U KU3HU
YCJIOBCKa

8 kmacc (He meHee 34 u)

Ha3zBanue
pa3aena (TemMbl)
(4HMCI0 YacoB)

OcHoBHOe conep:kaHue

XapakTepuCTHKA JIeATeJIbHOCTH 00y4YaloIuxcs

JJ1eKTpOHHBIE (LU(PPOBbIE)
00pa3oBaTe/IbHBIE PeCypChl

IloBTOpenue Kypca7
KJ1acca
(4w

IlpencraBnenue JTAaHHBIX.
OmnucatenbHast CTaTHCTHKA.
CrnyuyaliHast u3MeH4YuBOCTh. CpeHue
9HUCIIOBOTOHAOODpA.

Cry4aiiapie coObITHS. BepositHOocTH
n yactoThl. Kitaccuueckue moaenu
TEOpPHUH BEPOSITHOCTEH: MOHETa H
UrpajgbHast KOCTh

IToBTOPSATH N3yUEHHOE U BHICTPAHMBATH CUCTEMY 3HAHUMH.

PemiaTes 3agaum Ha IpejCcTaBICHUE U ONMCAaHUE JaHHBIX C IIOMOIIbIO U3YUYEHHBIX
XapaKTepuCTHK. PemaTh 3aja4yM Ha MpEeJCTaBICHHE TPYNIHUPOBAHHBIX NAHHBIX W
OonHcaHue CIIydalHOW U3MEHYUBOCTH.

Pemiars 3amaum Ha omnpeAeleHHE YacTOTHI CIy4aHBIX COOBITHH, OOCYXISHHE
TIPUMEPOB CIIyJaHHBIX COOBITHH, MaJIOBEPOSITHBIX U MPAKTHUYSCKHA JOCTOBEPHBIX
CIIy4alHBIX COOBITHIT, X POJIM B IPUPOJICH )KU3HU YeJIOBEKa

Poccuiickas
J1eKTPOHHAS
IIKO0JIA




OnucarejbHas OTkioneHus. Jlucnepcust 9UCIOBOTO OcBauBaTh NOHSITHS: JUCIEPCHUS] U CTAaHJAPTHOE OTKJIOHEHHE, UCIOJIb30BaTh THU Poccuiickas
CTATHCTHKA. Habopa. CrapmapTHOe OTKJIOHEHHE XapaKTEePUCTUKUIISI OITUCAHUSI PACCEUBAHUS JaHHBIX. 3JIeKTPOHHAas
PaccenBanue 4HuCIIOBOTO  Habopa. Jlmarpammsl BpiaBUraTth rHMoOTe3bl OO0 OTCYTCTBHHM HWJIM HAJWYWH CBSI3W IO JIHarpaMMam IIKO0JIAa
MaHHBIX paccenBaHus paccenuBaHusl.
(4 v) CTpouTh AuarpaMMbl PAacCeMBaHMsS IO HUMEIOIIMMCS JAaHHBIM, B TOM YHCIE C
TMOMOIIBIO KOMITBIOTEpa

MHo:xecTBa MHOXecTBO, ITOJIMHOYECTBO. OcBanBaTh NOHSITHSI: MHOXKECTBO, JIEMEHT MHOXKECTBA, ITOJIMHOXKECTBO. Poccuiickas
(4 u) Onepauuu  HaJ  MHOXXECTBAMU: BpINOJIHATH omepanyy HaJl MHOXKECTBAMH: OOBEIWHEHUE, IepeceucHue, 2JIEKTPOHHAS IIKO0JIA

o0BeIMHEeHHE, IepeceueHue, JIOTIOTHEHHE.

JIOTIOJTHEHUE. Hcnoan3oBaTh CBOHCTBA: IEPEMECTUTENILHOE, COUETATEIIFHOE, pacpe e INTEIILHOE,

Croii o BriroueHus1. Menodib3oBarth rpaduyeckoe Ipe/iCTaBIeHHe MHOXKECTB TIPHU

BOlcTBa orepanuii HaL 9
. ONHMCAaHNUM PEATBHBIX MPOIECCOB UM SIBICHUM, MPU PELICHUH 3aJad U3 APYTHX
MHOXKECTBAMHU: IE€PEMECTUTEIBHOE,
YYEeOHBIXIIPEIMETOB U KypPCOB

coueTaTesbHOE,

pacnpenenuTenbHOe, BKIIFOUCHUS.

I'padpuaeckoe peICTaBICHUE

MHOKECTB
BepositHoCcTh DeMeHTapHbIEe COOBITHS. OcBauBaTh MNOHSITHS. DJJIEMEHTApHOE CcoObITHE, CiaydalflHOe COOBITHE Kak Poccuiickas
ciay4aiinoro Cryuaiinbie COOBITHSI. COBOKYITHOCTH OJIarONIPUSITCTBYIOIINX DJIEMEHTAPHBIX COOBITHH, paBHOBO3MOYKHBIES 3JIEKTPOHHAsI LIKO0JIa
co0bITHS BraronpustcrByromue 3JIEMEHTAPHBIE COOBITHS.
(6 ) 3JIEeMEHTapHbBIE COOBITHSI. Pemrate 3amaum Ha BBIYHCIICHHE BEpPOSTHOCTEH COOBITHH 1O BEpPOSITHOCTSIM

BepostHocTn coObITHil. ONBITEI C 3JIEMEHTAPHBIX COOBITUH CIIydallHOTO OMBITA.

PaBHOBO3MO)KHBIMH Pemiate 3agaum  Ha  BBIYUCIEHHE BEPOATHOCTEHl COOBITHII B  ONBITaX C

3JIEMEHTAPHBIMU COOBITHSIMHU. PaBHOBO3MO)KHBIMHM DJIEMEHTAPHBIMH COOBITUSIMM, B TOM YHCJIE C ITOMOIIBIO

Cry9aliHBII BBIOOD.
ITpakTtnueckass pa6ora «ONBITEI C

KOMIIBIOTEpA.
IIpoBoAUTH W M3y4aTh ONMBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMU

PaBHOBO3MOXKHBIMH (c WCTIONIB30BaHHEM MOHET, WIPAIBHBIX KOCTEH, IOpYyrux MOJeJiel) B XoJe
DJIEMEHTapPHbBIMU COOBITUAMMN HpaKTH‘ICCKOﬁ pa60TbI
BBenenue B Teopuio Jepeso. CaoiicTBa aepesa: OcBauBaTh MOHATHS: JIepeBO Kak rpad Oe3 mukia, BUCsSYas BeplIrHa (JINCT), BETBb Poccuiickas
rpagos €IMHCTBEHHOCTDH myTH, epeBa, MyTh BIEPEBE, JUAMETP AepeBa. JIEKTPOHHAS LIKO0JIA
(4 q) CYIIECTBOBAHHUE BUCSYCH BEPIINHEI, HN3yuaTh cBoiicTBa JepeBa: CYIIECTBOBAHUE BHUCSUYCH BEPIIUHBI, ¢IUHCTBEHHOCTH
CBSI3b MEXKJY YHCJIOM BEpPIIHH H IMyTH MEXY JBYMsI BEPIIMHAMU, CBSI3b MEXKJIY YHUCJIOM BEPIIHH U YUCIOM pEOep.
qucyiioM péoep.I[IpaBuio yMHOKCHUS PemiaTp 3a1a4yu Ha MMOWCK U NEPEYHCIICHUE MMyTEHB AepeBe, ONpeAciICHHE dJucia
BepiinH win pébep B nAepeBe, 00Xoa OWHApPHOTO JepeBa, B TOM YHCIE C
MPUMCHCHHEM TMpaBujia YMHOXKCHUS
Cayuaiinbie ITporuBonomoxxHOE COOBITHE. OcBauBaTh MNOHSTHS: B3aUMHO MPOTHUBOIIOJIOXKHBIC COOBITHSI, OIMEpAllUA HaL Poccuiickasi
COOBITHS Huarpamma Diintepa. O0benquHeHHE COOBITHSIMH, OOBCIAMHCHHWE U IIEpEeCeUYeHUE COOBITHH, amarpamma Diimepa 3JIeKTPOHHAS IIKO0JIA
(8 ) Hu nepeceyeHue COOBITHH. (D#inepa—BeHHa), COBMECTHBIE U HECOBMECTHBICCOOBITHS.

HecoBmecTtHble coObiTusi. dopmyna
ciokeHus: BepositTHocTed. IlpaBumiio

YMHOXXEHUS BEPOSITHOCTEHA.
YcinoBHas BEPOSATHOCTD.
HezaBucumsie coOBITHSL.
IlpencraBnenue CIIy4aliHOr O

SKCIEPUMEHTa B BHUJIE JIepeBa

H3y4aTh TeopeMbI O BEPOSITHOCTH 00BbEAUHEHHUSI IBYX COOBITHI ((hOPMYIIBI CIIOKEHHMSI
BEPOSITHOCTEH).

PemiaTths 3aga4ym, B TOM 4HCJI€ TEKCTOBBIEC 3a/1aUM Ha OIIpeJleJICHHE BEPOSTHOCTEH
00BEeAMHEHHST U MepeceUCeHHUs] COOBITHI C IMTOMOIIBIO YHUCIOBOM NPsAMOii, AuarpaMm
Diintepa, GOPMYIIBI CITOKEHUSI BEPOSITHOCTEH.

OcBauBaTh MOHSITUSA: IIPABUIIO YMHOXEHHSI BEPOSITHOCTEH, yCIIOBHASI BEPOSATHOCTD,
HE3aBHCHUMBIE COOBITHS JE€PEBO CIy4YailHOIO OIBITA.




HN3yuaTs cBoiicTBa (OIpeiesIeHns) He3aBUCHUMBIX COOBITHH.

PemraTs 3amauu Ha onpeiesIeHHe U UCIIOIb30BaHNE HE3aBUCHUMBIX COOBITHH.
Pemars 3ajayM  Ha [OMCK BEpPOATHOCTEH, B TOM YHCJE YCJIOBHBIX, C
HCIIOJIb30BAaHHUEM JIepeBa CIIy4alHOT'O OITBITa

O0o01eHue,
KOHTPOJIb
(49

IIpencraBieHue

DIeMEHTBI KOM6I/IHaTOpI/IKI/I

JIaHHBIX.
OmnucartenbHas cTaTUCTUKA. ['padsl.
BeposTHOCTE citydaiiHOTO COOBITHS.

IloBTOPATH U3yUYEHHOE U BBICTPAMBATH CHCTEMY

3HAHUH.

PemiaTh 3aja4m Ha mpescTaBISHHE U ONMHCAHUE JAHHBIX C ITOMOIIBIO U3yUYEeHHBIX
XapakTepucTuk. Pemate 3agaum ¢ npuMeHeHUEM rpagdos.

Pemiare 3agayM  Ha HAaXOXKJICHUE BEPOSITHOCTH  CIIydalHOIO
BEpPOSITHOCTAM  3JIEMEHTApPHBIX COOBITHHM, B TOM dYHCIE B
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH.

Pemath 3amaum Ha HaXOXXIACHUE BEPOSTHOCTEH OOBEIMHEHUSI M IIEPECCUCHHS
COOBITHI, B TOM 4YHCIIE HE3aBUCHMBIX, C HCHOJB30BaHHEM TIpaUIECKUX
IpeAcTaBICHUN U JlepeBa CIIydailHOTo OIbITa.

Pemath 3amaum Ha nepedncIieHHEe KOMOWHaUM{ (YHCia IepecTaHOBOK, YHCIIA
COYECTAaHUI), Ha HAXOXICHHE BEPOATHOCTEH COOBITHH C NOPUMECHEHHEM
KOMOWHATOPHKH, B TOM YHCJIE C NCIIOJIb30BAaHUEM TpeyrojibHuKa Ilackais

COOBITHSL 11O
omeITax ¢

Poccuiickas
JIeKTPOHHAS HIKO0JIA

9 xnacc (He meHee 34

1)

Ha3Banue
pa3aena (TeMbl)
(4uCcI0 YacoB)

OcHOBHOe coaep:kaHue

XapaKTepI/ICTHKa ACATCIbHOCTH oﬁyqammnxcﬂ

J1eKTpoHHbBIe (LU(PPOBbIE)
00pa3oBaTeIbHbIC PeCypChbl

IMoBTOpeHune Kypca8
KJ1acca
(4 )

IlpencraBnenue JIAaHHBIX.
OmnucartenbHast CTaTHUCTHKA.
Onepanuu Haxq COOBITHUSIMHU.

HeszaBucuMocTh COOBITHIA

IToBTOPSATH M3yUYeHHOE W BBICTPAMBATH CHCTEMY

3HaHUH.

PemaTh 3aga4m Ha TIpeACTaBICHNUE U OMMMCAHNUE JTAHHBIX.

Pemate 3agadym Ha HaAXOXXJCHHE BEPOSITHOCTEH OOBEAWHEHHsS U IepecedeHUs
COOBITHH, B TOM 4YHCIIE HE3aBHUCHMBIX, C HCHOIB30BaHHEM TpadUISCKUX
MPEJICTaBJICHUN U JepeBa CIydallHOro OIbITA.

Pematp 3amadym Ha IepedyrCIICHHE KOMOMHAIMK (Yuciia HepecTaHOBOK, YHCIIa
COYETaHMWI), Ha HAXOXICHHE BEPOATHOCTEH COOBITHH C TNPUMEHECHUEM
KOMOHMHATOPHKH, B TOM YHCJIE C UCIOJIB30BAaHUEM TpeyroiabHuka [lackass

Poccuiickas
JIEKTPOHHAS LIKO0JIA




DJIeMeHThI Kom6unaroproe MIpaBUIIO OcBauBaTh HOHSITHS. KOMOMHATOpPHOE MPaBUJIO YMHOXXEHHs, YMOPSAOYEHHas Poccuiickas
KOMOMHATOPUKHU YMHOXEHHUS. ITepectanoBku. napa, Tpoika OOBEKTOB, IEPECTAHOBKA, (akTOpHUaJl YHUCIIa, COUYETAHUE, YHUCIIO 3JIeKTPOHHAas
4 a) daktopuan. CoyeTaHHsT H YHUCIO coyeraHui, TpeyrojbHuk [lackasns. IIKO0JIA
couetanuil. Tpeyronbuuk Ilackams. PemiaTte 3ajaumM Ha IepedynCIIEHHE YMOPANOYEHHBIX Iap, TPOEK, IepedrclIeHHe
ITpakTrueckas pabora MEePECTAaHOBOK M COYCTAaHHUIH 3JIEMEHTOB PA3JIMYHBIX MHOYECTB.
«BplaucieHne  BEPOATHOCTEH € PemaTe 3agaum Ha NOpUMEHEHHE 4YHCIIa COYETAaHWH B anreOpe (CokpaméHHOe
HCIIOJIb30BAHUEM KOMOWHATOPHBIX yMHOeHHue, OuHoM HeroTtona).
(yHKIHI 2JIEKTPOHHBIX TaOIUID» Pemath, mpuMeHsisi KOMOMHATOPHUKY, 3a/a4i Ha BBIYHUCIICHHE BEPOSTHOCTEH, B
TOM YHCJI€ C TOMOIIBIO JICKTPOHHBIX TAOJIHUI] B X0JI€ MPAKTHIECKOHPAOOTHI
T'eomerpuyeckas I'eomerpuueckas BEPOSATHOCTD. OcBauBaTh NOHATHE TCOMETPUIECKON BeposiTHOCTU. PelnaTh 3agaun Ha HAX0XKICHUE Poccuiickas
BEPOATHOCTH Crny4yaiiHBI BBIOOpP TOYKH H3 BEpPOSITHOCTEH B OMBITaX, MPEJCTABUMBIX KaK BBIOOP TOUEK M3 MHOTOYTOJBHUKA, JIEKTPOHHAS
(4 u) ¢urypsl Ha INIOCKOCTH, U3 OTPE3Ka, KpyTra, OTpe3Ka WM YTl OKPY>KHOCTH, YUCIOBOTO MPOMEXKYTKA HIKO0JIa
U3 IYyTHOKPY>XHOCTH
HcnbiTanus HcneiTanmne. Ycmex wu  Heymada. OcBauBaTh NOHSITHSI. HCIBITAaHUE, DJIEMEHTaApPHOE COOBITHE B MCHBITAHUM (ycHex H Poccuiickas
Bepunysn Cepust HCOBITAHUW 1O TIEPBOTO Heynada), cepusl HCIBITAaHWIH, HACTYIUICHHE NEpPBOTO ycliexa (Heyaadw), cepus 3JIeKTPOHHASI
(69) ycmexa. Mcnpitanust  bepHyin. | ucnblTanuil bepHynnu. K02
BepositHocT coOGbITHIT B cepum PemaTe 3a1aunm Ha HaxOXKJICHUE BEPOSTHOCTEH COOBITHII B CEpUM HCHBITAHUH 10
HUCTIBITAHUHN Bepuymnu. TIEPBOTO ycIexa, B TOM YHCJIe C IPUMEHEeHHUEM (OPMYIBI CyMMBI T€OMETPHISCKON
ITpakTnaeckas pabora IIPOrPEeCCH.
«Hcnerranust beprymin» PemiaTh 3a1auM Ha HaXO0XJEHHE BEPOSITHOCTEHIIIEMEHTAPHBIX COOBITHII B CEpHUH
UCTIBITAaHUM bepHyninM, Ha HaxXOXIEHHE BEPOSITHOCTU OIPENeJIEHHOIO YHcia
YCIIEXOB B cepuM ucnslTanuii beprnynnu. M3yyaTs B Xoe npakTuueckoii padorsl, B
TOM YHCJE C MOMOINBIO ITM(PPOBEIX PECYpPCOB, CBOMCTBA BEPOSITHOCTH B CEpPHUU
ucnbITaHuM bepHynnu
Cayuaiinas Ciyualinas BEJIMYHMHA u OcBouTh NOHATHA: CilydallHas BeJIMYMHA, 3HAUYEHHE CIIydyalHOW BEJIWYMHBI, Poccuiickast
BeJIHYHHA pacnpenesieHue BEPOSTHOCTEM. pacnpeeiieHre BEpOSITHOCTEH. 3J1eKTPOHHAS
(6 u) Marematudeckoe _ OxujaHpme  H HN3yuaTh 1 00CyKAATh IPUMEPHI JUCKPETHBIX M HETIPEPBIBHBIX CIIyYaWHBIX BEJIWYHH IIKoJIa
AuCTIepCHs  CIydauHOHU BCIMYHUHBI. (pocT, Bec YesoBeKa, YUCIACHHOCTh HACEJICHUsI, APYTHe U3MEHUYNBBIC BEITUINHBI,
IMpumepsr MaTeMaTH4E€CKOIo paccMaTpuBaBIIecss B Kypce CTAaTHCTHKH), MOJICJIBHBIX CIIyYalHBIX BEJIWYHH,
OXHJaHusg  KaKk  TEOPETHIECKOro CBSI3aHHBIX CO CIIy4alHBIMH OITbITaMU (OpOCaHHEe MOHETBI, UTPAJILHON KOCTH, CO

CpE€AHETO 3HAYCHUSABCIINYUHDBI.

TTonsitne o 3aKoHe OOJIBIINX YHCEI.
HN3smepenue BEpOsITHOCTEH c
nomouibpio  4yactoT. Ilpumenenue
3aKOHAOOJIBIINX YHCET

CIIy4aliHBIM BBIOOPOMH T. 1I.).

OcBauBaTh MNOHATHS: MaTEeMaTUYECKOE OKUJAHWE CIydYalHOW BEJMYUHBI Kak
TEOPETUYECKOE CpeJHee 3HAau€HMUE, NUCIEPCHUs] CIIydyalHOW BEJIMYMHBI KaKaHajaor
JIUCIIEPCHHU YHCJIIOBOTO Habopa.

Pemiarps 3agauM Ha BBIYMCIICHHE MAaTEMaTHYECKOTO OXHJIAHUS U JIMCIIEPCUU
JUCKPETHOM cilyyallHOWBEJIWYHHBI IO 33aJaHHOMY pacIpelleIeHUI0, B TOM YHCJIe
3aJa4, CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMU.

3HAKOMHUTBCS C MaTeMaTHYeCKUM OXHIAHUEM W JIUCIEPCHEH HEKOTOPBIX
pacrpesiesIeHH, B TOM YHCJIE PaclpeieIeHUsl ClIydaliHON BeJIUYHHBI

«4YHCIIO yCIIEXOB» B cepuu ucneitanuii bepnymiu. U3ydaTs yacToTy cOOBITHS B
HOBTOPSIONINXCS CIIyYalHBIX ONBITaX KaK CIIyYalHYIO BEJIMYUHY.

3HAKOMHUTBCSI C 3aKOHOM OoJbInX urceln (B popme BepHyninn): npu 60ab1IIOM YHCe
OMBITOB YaCTOTA COOBITUS OJIM3KA K €r0 BEPOSITHOCTH.

Pemarh 3a1aun Ha U3MEpEHUE BEPOATHOCTEH C IIOMOIIBIO YaCTOT.




OO6cy:xaaTh poib 3aKoHa OONBIIMX YHCE]I B OOOCHOBAaHWHM YacTOTHOTO MeEToxa
U3MEPEHUST BEPOSTHOCTEN.

OOcy:xaaTh 3aKOH OOJIBIIMX YHUCEJI KakKk IIPOSIBJICHHUE CTAaTHUCTHUYECKOM
YCTOWYHBOCTH B N3MEHUYMBBIXSIBIICHUX, POJIb 3aKOHA OOJIBIINX YHCEII B IPHUPOACH
B )KM3HU YEJIOBEKA

O06001menue,
KOHTPOJIb

(10 u)

IIpencraBnenue JaHHBIX.
OnwucareabHast CTATHUCTHKA.
BepositHocTh CIIy4altHOTO
COOBITHS. DJIEMEHTEI
KOMOHMHATOPUKH. CryyaiiHbie

BCJIIMYMWHBI U pacripCACICHUS

IToBTOpPATH M3yUYeHHOE U BBICTPAMBATH CUCTEMY 3HAHHUU.

PemiaTh 3a1a4yu Ha OpPEACTaBICHUE U ONMCAHUE JaHHBIX.

Pemats 3agaun Ha HaXOXKICHHUE BEPOSITHOCTEH COOBITHI, B TOM YHCIIC B OMNBITax C
PaBHOBO3MOXXHBIMH 3JIEMECHTAPHBIMHU COOBITUSIMU, BEPOSATHOCTEH OOBEIMHEHUS U
nepeceyeHusi COOBITHH, BRIYUCIISITH BEPOSITHOCTH B OMBITAX C CEPUSIMHU CITydailHBIX
UCHBITAHUH

Poccuiickas
3JIEKTPOHHAsI
IKOJIa
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