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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi kKak OAMH M3 OCHOBHBIX pa3J/leJIOB IIKOJILHOW MaTeMaTHKH,
UMEIOIUN CBOEH 1eNbl0 00€CTeUnTh M3YyYEHUE CBOKMCTB M pa3MepoB QUIyp, UX
OTHOLIEHW W B3aMMHOE pACHOJOKEHUE, OMNUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeNbHy0 JUHUIO. [[eHHOCTh M3y4eHHs T€OMETPUU HAa YPOBHE OCHOBHOTO
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCSI TPOBOAUTH
JI0Ka3aTeJIbHbIE PACCY>KIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHHUs, JTOKAa3bIBaTh
UCTUHHBIE YTBEP)KICHUSI M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcyX IeHuss «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxkaeHUs. Oco0oe 3HaueHue JOKa3aTebHas
JVMHUS UMEET I YrayOaEéHHOT0 U3YYeHHs] MAaTEMaTHKU.

[enpto M3ydeHUs reOMETPUU SIBIISIETCA UCIOJIB30BaHUE €€ KaK MHCTPYMEHTA
IPU PEUICHUH KaK MaTeMAaTUYECKHUX, TaK U MPAKTUUECKUX 3a7ad, BCTPEUAOITUXCS
B peanbHOM xku3HHM. OOydyaromuicss JIOJDKEH HAyYUThCA  ONPEIENAThH
T€OMETPUYECKYIO0 (DUTypy, OIUCHIBATH CJIOBAMH UYEPTEXK WM PHUCYHOK, HAWTH
IIOMaAh  3€METBLHOTO  yYacTKa, pPACCUUTHIBATH  HEOOXOAMUMYIO  JJIUHY
ONTOBOJIOKOHHOT'O Kabens win TpeOdyemble pa3Mephl Tapaka Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTEIIbHAS JIMHUSA B U3YYEHUU T€OMETPHUHU.
[Ipu pemienuun 3amay MPAKTUYECKOTO XapaKTepa OOYYAIOIIUNCA YYUTCS CTPOUTH
MaTeMaTU4YEeCKUEe MOJEIM PEATbHbIX KU3HEHHBIX CUTyallUd, MPOBOAUTH
BBIYMCJICHUS U OLIEHUBATh aJICKBATHOCTD MOJIYYEHHOTO PE3yibTara.

Oco6eHHOCTh Yy4eOHOT0 Kypca YriIyOJaE€HHOrO U3yUYEeHHUS] TEOMETPUHM COCTOUT
B TOM, YTO O0y4aroIuecst He MPOCTO 3HAKOMSATCS C ONpeNeTEHHBIMU OHITHIMU, &
YBEPEHHO OBIajieBatoT UMU. CylIeCTBYIOIIME TEMbl IPOrpaMMbl 0a30BOro Kypca
reOMETPUH U3Yy4aroTcs Ha OoJiee riIyOOKOM YpOBHE, a 00yJarolIrecs MpuoopeTaroT
YMEHUS, MOMOTAaIoIUe MM YBEPEHHO IPUMEHSATh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MPeaMeTax, Mpex e Bcero pusnke u nHGOpMaTUKeE,
a TaKXe MOJIb30BAThCSl TMOJTYYCHHBIMH 3HAHUSIMU MPHU PEIICHUU MPAKTUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOJnEHHBIH
yaeOHBIH Kypc «I'eoMeTpus», KOTOPBIN BKIIIOYAET CISAYIONIHE OCHOBHBIC pa3 bl
conepxkanms: «Hawana  reomerpum», «TpeyronmbHukm», «OKpYyXKHOCTBHY,
«YetpipéxyronbHukny, «Ilogoduey, «dneMeHThI TpUroHoMeTpumny, «lLiomaany, a
Takke «Meton KoopauHaTy», «Bektopel», «[IpeobpazoBaHus MIIOCKOCTH.

Ha w3yuenue yuebHoro kypca «l'eomerpusi» orBogutcs 306 dacoB: B 7
kiacce — 102 yaca (3 yaca B Heaento), B 8 kinacce — 102 yaca (3 gaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COILEPKAHUE OBbYUYEHUA
7 KIIACC

HayaJjia reomerpun

HcTtopusi BO3BHHMKHOBEHHS W pa3BUTUs TeoMmeTpuu. HayanbHble MOHSATHUS
reoMeTpun. Touka, mpsMasi, OTpe3ok, nyd. [lonsarme 00 akcmome, Teopeme,
JIOKa3aTeNbCTBE, ONPEACICHUN.

B3aumHOe pacnosoxkeHue ToueK Ha INpsAMOH. V3MepeHue IIMHBI OTpe3Ka,
pPacCTOSIHUE MEXIY TOUKAMH.

[Tonymnockocte u  yros. Buasl yrimos. M3MepeHue BEIWYHMH YIJIOB.
BeprukaneHbie u cMexHbIe yruibl. [lapanienbHble U NEpIEHINKYIISPHBIE ITPSMBIC.
Paccrostnue ot Touku 10 nipsamou. buccekrpuca yria.

Jlomanas. Buabel nomaneix. {nuaa nomanou. MHoroyronsauku. Ilepumerp
MHOTI'OYTOJIbHUKA. [IOHATHE O BBITYKIJIBIX U HEBBITYKJIBIX MHOTOYT'OJIbHUKAX.

[lepBuuHble TpEACTABIEHHS O pPAaBEHCTBE (UIYyp, HUX PaACIOIOKECHUH,
CHUMMETPHH.

[Ipocreimmue nocrpoenuss. UHCTpyMEHTBI T U3MEPEHUN U IIOCTPOCHU.

TpeyrojbHUKH

Bunsl TpeyrosbHUKOB: OCTPOYIOJIbHBIE, NPSIMOYTOJIBHBIE, TYHNOYTOJIBHBIE,
paBHOOE/IpEHHBbIE, PpPAaBHOCTOpOHHUE. Meauana, OuCCeKTpUca UM BbICOTA
TPEYrOJIbHUKA.

PaBencTtBo TpeyronpHukoB. llepBblii W BTOPOM TNIPU3HAKKM PABEHCTBA
TPEYroJbHUKOB. PaBHOOENpEeHHbIE TpPEYyrodbHUKM M UX cBoicTBa. [lpu3Hak
PaBHOOEIPEHHOr 0 TPEYTOJIbHUKA. TpeTHil NprU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHolIeHUsT MEXJy CTOPOHAMHU W yrilaMH TpeyrojbHuKa. HepaBeHCTBO
TpeyroibHUKa. HepaBeHCTBO O JIMHE JTOMAHOM.

Cummerpuunble  Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOLLIEM MUDE.

HapanyenbHbie npsambie. CyMMa yrjiOB MHOTOYTOJIbHHKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEICHUS O MocTynare EBkimaa u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIWAOBOM reomerpuu. CBoiicTBa u
NPU3HAKYA NapaJlyieiabHbIX NpsiMbIXx. CyMMa yIJIOB TpEeyroiibHUKA. BHEIIHWE yriibl
TpeyroiibHuKa. CymMmMa BHYTPEHHUX YIJIOB MHOTOYTOJbHHKAa M CyMMa BHELIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

I[IpssMoyroJibHbIE TPEYTOJbHUKHU

[Ipr3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYrOJIbHUKOB. lleprneHauKkymnsp u
HakJIOHHasi. CBOMCTBO MEAWaHbl MPSIMOYTOJIbHOTO TPEYroJibHUKA, MPOBEAEHHON K
runorenyse. [IpsaMoyronbHsIi TpEyroJabHUK € yriaoM B 30°.

OKpyXKHOCTH



[ToHsATUS OKPYKHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH U Kpyra: LIEHTP,
paauyc, quaMerp, XopJa, X CBOMCTBA. B3auMHOE pacronoXeHue OKpYKHOCTU U
npsimoi. KacatenbHast M cekymas K OKpyXHOCTH. OKpYKHOCTb, BIIMNCAaHHasl B
yroa. IIpocreiimme nocTpoeHus ¢ TOMOIIBIO HUUPKYJIISA U JTUHEUKH.

I'eomeTpuyeckne MecTa TOYEK

[TonsiTHE O reoMeTpUYECKOM MecTe To4eK. IIpumepsl reoMeTpuYecKux MecT
TOUYEK Ha IUIOCKOCTU. bHcceKkTprca yriia U cepeAMHHbIN EPIIEHIUKYISP K OTPE3KY
KaK TE€OMETPUYECKHE MecTa ToueK. OnucaHHas OKPYKHOCTb TPEYrOJbHHKA, €€
LHEHTp. MeTo reoMeTpuYecKuX MECT TOUEK IIPU PEIICHUN T€OMETPUUECKUX 3a/1a4.

IMocTpoeHusi ¢ NOMOIIBIO HMPKYJIS U JIMHEHKH

Uctopuueckue cBenenus. OOOCHOBaHUS MPOCTEUIIUX MOCTPOCHUM, 3TaIlb
3aJ]a4 Ha OCTPOCHUS, PELICHUE 3a1a4 Ha ITIOCTPOCHUE UPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEéXyroJIbHUKHU

[Tapannenorpamm, ero mnpu3HaKW W cBoiicTBa. IIpsMOyroiabHuK, pomo,
KBaJIpaT, UX TMPHU3HAKU U CBOicTBa. Tpanernusi. PaBHoOenpeHHas Tpamemnus, eé
cBolicTBa U npu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHsisi JUHUS TPaneluu.

Cpenusst TUHUSL TPEyrojdbHUKA. METOJ] yABOSHUS MEAHaHbl TPEYroJibHUKA.
TeopeMa o0 nepece4eHu MeUaH TPEYTrOJIbHUKA.

Teopema @aneca, TeopeMa O MNPONOPLHMOHAIBHBIX OTpe3kax. Teopema
BapunboHa aJ1s1 IpOU3BOIBHOTO YETHIPEX YT OJbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE PUTYPHI.

IHoxo0Oue

[Togobue TtpeyronbHUKOB, Kod(pdunment nomodus. [lpuzHaku nomodus
TPEYrodbHUKOB. [IprMeHeHne Tomo0usT TpH pEIICHUW TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1au.

ILnomans

[Tonsatne o muomaau. CBoOWCTBAa IUIOMIQJACH TEOMETPHYECKHUX (Quryp.
[IpocTeiiue Gpopmysbl 175 TIIOMIATX TPEYToJIbHUKA, MapajieorpaMma, pomoa u
tpaneuuu. [Lnomaau nogo06HeIX Guryp. OTHOIIEHKE IIOMIAAEH TPEYTrOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenune teopemsr Iludaropa npu pemeHun
MPaKTUYECKUX 3a]1a4.

DJIeMeHTbl TPUTOHOMETPHUM

CuHyc, KOCHHYC, TaHI'€HC M KOTAHI€HC OCTPOro yrila NPsIMOYTOJIbHOTO
TpeyroiabHuka. TpuroHoMmerpuueckue QyHkuua yriaos B 30°, 45° u  60°.
[IponopiirioHaIbHBIE OTPE3KU B MPSIMOYTOJIbHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTO0JbHUKH, CBA3AHHbIE C OKPYKHOCTHI0



BrnucanHble M LEHTpalbHBIE YIJIBI, YIOJd MEXKIY KacaTEIbHOM M XOPIOM.
Yrael MeXAy XOpAaMH U CEKyLIUMHU. BrHcaHHbIE M ONMCaHHBIE OKPYKHOCTH
TPEYroJbHUKA W YeTBIPEXYroiapHUKH. CBOWCTBA W MPHU3HAKKA BIIMCAHHOIO
YETBIPEXYTOJbHNUKA. B3aumMHOE pacronokeHue IByX OKpykHocteh. Kacanume
okpyxHocTeil. OO11ue KacaTeabHble K ABYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroJibHUKOB

Cunyc, xocunyc, Ttanresc yrumos or 0° go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO. ®opMmyJsibl  NIPUBEICHUS. Pemenue
TPEYrOJIBHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemenue
IIPaKTUYECKHUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
Pemurenne 3a1au reOMETpUUECKON ONTHKH.

Tpuronomerpuyeckue dbopMynbl s TUIOHMIAAM  TPEYrOJIbHUKA,
napauienorpamma, pomoa, Tpamneuun. ®Popmyna I'epona. dopmyna IuiomaIA
BBIIYKJIOI'O YEThIPEXYTOJIbHUKA.

IloxoOue TpeyroibHMKOB

Xopnbpl ®W TOAOOHBIE TPEYrOJBHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BENECHUN OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEIECHUM OTPE3KOB CEKYIIHUX,
TeopemMa O KBaJpaTe KacarelbHOW. [IpuMeHeHue npu pemeHnu reoMeTpUIEeCKUX
3aga4. Teopembl UeBbl 1 Menenas. [lonstue o romoreTnu.

MeToa KOOpAMHAT

VYpaBHeHuEe MpsMON Ha IUIOCKOCTU. YTJIOBOM KO3(PQPUUMUEHT MU CBOOOIHBIN
YJI€H, UX T[EeOMETPUYECKH cMbIcia. [lapaiyienbHOCTP W NEPHEHAUKYISIPHOCTH
IpsSIMBIX (Y4epe3 yrioBoi K03 UIIMEHT).

YpaBHeHue OKpyxkHOCTH. HaxokneHune mnepecedeHur OKpPYKHOCTEH W
npsIMBIX B KoopauHaTax. Dopmylia pacCTOssHUSI OT TOYKHM 10 mnpsmoi. Ilnomansb
napajuiesiorpaMMa B KOOpAMHAaTaX, MOHATHE 00 OpPUEHTHPOBAHHOM ILJIOIIA[IH.
[IpumeHeHue MeTona KOOPANHAT B MPAKTUKO-OPUEHTUPOBAHHBIX F€OMETPUUYECKUX
3aj1a4ax.

BekTopsl

Bekropel Ha miockoctH. CloK€HHWE W BBIYMTAHUE BEKTOPOB — MpaBUia
TpPEYroJibHUKa U NapajuiesiorpaMma. Y MHOKEHUE BeKTopa Ha uuciio. KoopauHatsl
BekTopa. CII0)KEHHE M BBIYMTAHHE BEKTOPOB, YMHO)KEHHE BEKTOpAa Ha YHUCIIO B
KoopauHaTax. [I[puMeHeHne BeKTOpoB B (pU3uKe, LIEHTP Macc.

[Tonsitue o Oasuce (Ha IIIOCKOCTH). PasiiokeHuss BEKTOPOB MO Oaswucy.
CkansipHO€ TpOU3BEAEHUE BEKTOPOB, I'€OMETPHUUYECKHII CMBICI U BBIPAKEHUE B
JIEKapTOBBIX KOOpAMHATax. JIUCTpUOYTUBHOCTh CKaJsipHOTO MPOU3BEACHUS.
CkansipHoe TpOM3BENEHUE W IpoenupoBaHue. [IpuMeHEHue CKaJsIpHOTO



IIPOM3BEICHUS BEKTOPOB Ul HAXOXJIEHUA JJMH W yriaos. Peuienue
F€OMETPUYECKUX 3a/1a4 C IIOMOLIBIO CKAJIAPHOIO IIPOU3BECHUS.

JIMHa OKPYKHOCTH M IUIOIAAL Kpyra

[IpaBunbHbIE MHOrOYroabHUKHM. [[nmuHa oOkpyxHOCTH. I'pamycHas wu
paguaHHas Mepa yria, BbIYMCIICHUE JJIMH Ayl OKpyxxHocTed. Ilimomans kxpyra,
ceKTopa, cermeHTa. Mlcropuueckue cBeeHus 00 U3MEPEHUH JITMHBI OKPYKHOCTHU U
IUIOIAN Kpyra.

JIBHKEHHMS TUIOCKOCTH

LenTpanbuast cummerpusi. LlenTpanbHo-cumMerpuuHbie Gurypsl. [ToBopoT.
OceBag cummerpusi. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOHM OCH.
[TapamutenbHbIi EPEHOC.

[lonsitue nBuxeHHss U ero cBoiictBa. PaBeHcTBO ¢uryp. Ilpossnenus
CUMMETPUH B IPHUPOJE, >KMBOIMCH, CKYJIbNType, apxurekrype. Kommosunun
IBWKEHUH (mpocreiiue npuMepsl). [[puMeHeHre B reoMeTpUUecKUX 3aadax.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Pe3yJIbTATBI OCBOCHHUS MPOrpaMMbl IO MaTeMaTUKeE
XapaKTEepU3yKTCs B YACTH:

1) naTpMOTHYECKOTr0 BOCIIUTAHMA

NPOSIBJIEHUEM HMHTEpeca K MPOHUIOMY W  HACTOSIIEMY POCCUHCKOU
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KEHHMSIM  POCCUHCKHX
MAaTeMaTUKOB U POCCHUMCKOW MATEMATUYECKOM MIKOJIbI, K HCIIOIb30BAHUIO ITHX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBIIIOJTHEHHUIO 00S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp IpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OIPOCHI), TOTOBHOCTBIO K OOCYXKJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TPyA0BOr0 BOCIIUTAHMS:

YCTAaHOBKOM Ha aKTUBHOE Y4YacTUE B pEIICHHWM MPAKTUYECKUX 3a7ad
MaTEMaTUYECKON HANpPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MATEMAaTHYECKOIrO
o0pa30oBaHUs Ha MPOTSHKEHMHM BCEH KM3HM Il yCHEIHOM NpodeccHOHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHMH, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHUEM MHAMBUYAILHON TPACKTOPUH 00PAa30BaHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CIIOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUN, pacCyXJIEHUH, YMEHHUIO BHJIETh
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) neHHocTE HAY4YHOI'0 NNO3HAHMSA:

OpUEHTAalMell B JCATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MAaTEMaTHYEeCKOM HayKd Kak c(epsl 4YeIoBeuecKOn
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMAaTUYECKOW KYJIbTYpOM KaK CPEICTBOM
NO3HAHUS MUPA, OBJIAJIEHUEM HAaBBIKAMH HCCIIEOBATEIbCKOMN 1EATENbHOCTH;

6) ¢u3nUecKoro BOCIMTAHUS, (POPMHUPOBAHUSI KYJIbTYPbI 310POBbS H
IMOLMOHAJIBLHOIO0 0JIaronoJy4ms:



TOTOBHOCTBIO TPUMEHSTh MaTEMAaTHYECKUE 3HAHUS B HHTEPECax CBOETO
3lI0pOBbsl,  BEIEHMS  3J0pOBOr0  oOpa3a >KU3HM  (37I0pOBOE  IUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHM U OTHAbIXa, peryispHas ¢uzndeckas
AKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQIEeKCHH, NPU3HAHUEM CBOETO
paBa Ha OUIMOKY M TAKOTO K€ MpaBa JPYyroro 4einoBeKa;

7) IKOJIOTUYeCKOT0 BOCIIMTAHMS:

OpUEHTallMel Ha NMPUMEHEHWE MAaTeMaTUYECKUX 3HAHUU JJIsl PElIeHUs 3a7ad
B 00JACTU COXPAHHOCTU OKPY)KaIOIIeH cpeabl, IUIAHUPOBAHUS IOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUM MJII OKPYXKAIIEH Cpeabl, OCO3HAHHEM
IJI00AIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) aganTanuM K M3MEHAIIUMCS YCJAOBUSM CONMAJIBHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIOBHUSX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESATENbHOCTh, B TOM YHCIIe
YMEHUE YUYUTHCA y NPYTUX JIIOACH, MpuoOpeTaTh B COBMECTHOW IESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKK Y KOMIIETCHIIUU U3 OMbITA JPYTUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (HOPMYIUPOBATH UIEH,
TOHSITHS, TUTIOTE3bl 00 00BEKTaX W SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHHIX,
OCO3HABaTh NEPUIUTHI COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH, MJIAaHUPOBATH
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYallMIO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIONUNA KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAEMbI€ pElIeHUs U JeUCTBUS, (OPMYIUPOBATh U OIEHUBATh PUCKU U
NOCJIEACTBUA, (POPMUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHUS MpOrpaMMbl MO MAaTEMATHKE Ha YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaromierocs 0yayt copMUpOBaHbl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JCHCTBUSMH,  YHHUBEPCATbHBIMH  KOMMYHUKATUBHBIMHU
JEHUCTBUSMH U YHUBEPCAITBHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA
ba3zoBble jlornuecKkue 1efcTBUA:

BBISBILITh U XAPAKTEPU30BATh CYILECTBEHHBIE IPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TIOHATUH, OTHOIICHWA MEXIy TMOHATUAMHU, (HOPMYITHpPOBAThH
OTIpeeNIeHHs] TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiaccudUKanuu,
OCHOBaHUS /J1s1 0000LIEHMS U CPaBHEHMSI, KPUTEPUX IPOBOAMMOIO aHAJIN3A;



BOCIIPMHMMATh,  (HOpPMYJIUpOBaTh M  TPEeoOpa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, EIMHUYHBIE, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBIISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TIPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOMCHUSAX W YTBEPKICHUSX, MpEAJIaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUYUN;

JieNiaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUCHUM, YMO3aKIIOUCHUN 110 aHAJIOTHH;

pa3OupaTh J0OKa3aTeIhCTBA MAaTEMAaTHYECKUX YTBEPKIACHUHN (MPsSMbIC U OT
NPOTHUBHOTO), MPOBOJUTH CAMOCTOSITENBHO JIOKA3aTeIhCTBA MaTEMATHUECKUX
(dakTOB, BHICTpaWBaTh ApryMEHTAIUIO, MPHUBOJIUTH MPUMEPHl U KOHTPIPHUMEPHI,
NPUMEHSITh METOJ MaTEeMaTHYECKONW WHIYKIIUHA, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOCOO perieHus y4dyeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB  peUIeHUs, BbIOMpaTh HaumOoJee  MOAXONAIUMHA C  Yy4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckue AeiicTBUSA:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIENOBATEIbCKUA HHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
CaMOCTOSITENIFHO YCTaHABIMBAaTh MCKOMOE W JaHHOE, (hOpMHUPOBATHh THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HIINIO, MHEHUE;

IPOBOJUTH IO CaMOCTOATENBHO COCTABJICHHOMY IUIaHY O3KCIEPUMEHT,
UCCIIEZIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaThdeckoro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITEILHO (HOPMYJIHpPOBaThL OOOOIIEHHS W BBIBOJABI IO pPeE3yjbTaTam
NPOBENEHHOIO  HAOJIONEHUS, HWCCJIEAOBAHMS, OKCIIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTaTOB, BRIBOJIOB U 000OIIIECHMIA;

OPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TaKKe BBIIBUTaTh
IIPEIITONIOXKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ unpopmanmei:

BBISIBIISITh  HEOCTATOYHOCTh M M30BITOYHOCTH HWH(POPMAIMH, JTaHHBIX,
HEOOXOAMMBIX ISl pEHICHUS 3a/1a4H;

BbIOMpATh, aHAJIU3UPOBaTh, CHUCTEMATHU3UPOBaTh M HMHTEPIPETUPOBATH
uHGOPMAIIUIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHNUS,

BEIOWpaTh (popmy mpencTaBieHUs WHGOpPMAIMM W WLTIOCTPUPOBATH
penraeMpie 3a/1adu CXeMaMu, TuarpaMmMaMu, HTHOW rpaduKoi U MX KOMOMHAIIHSIMU;

OLICHMBAaTh HAAEKHOCTh MH(OpPMAIMU MO KPUTEPUSM, MPEJIOKEHHBIM WU
c(hOpMyIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:



BOCIIPHHHMMATh U (POPMYJIUPOBATH CYKJICHHS B COOTBETCTBHUU C YCIOBUSIMH U
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX U TUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOAYy PEIICHUs 3a/aud,
KOMMEHTHPOBATh TIOJYYCHHBIN Pe3yJIbTaT;

B XO7Ie OOCYXXJIEHHUs 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTAaEMOW TEMBI,
npoOJieMbl, pelraeMoil 3aJaud, BBICKA3bIBATH WJEH, HAIlEJICHHBbIE HA TOUCK
pEIICHHsI, COIMOCTABJIATh CBOM CYXICHHUS C CYXICHUSMU JPYTHUX YYaCTHHKOB
auanora, oOHapy>KMBaTh Pa3iMuMe M CXOACTBO MO3UIUH, B KOPPEKTHOM (opme
(GbopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;

NPENICTABIIATh PE3YJAbTAThl PEIICHUS 3aJla4i, SKCIIEPUMEHTA, UCCIIEI0BaHMUS,
POEKTa, CaMOCTOSATENTHHO BHIOMpPATh (OpMAT BBHICTYIUICHUS C YYETOM 3ajad
NIPE3EHTAIMN U OCOOCHHOCTEH ayTUTOPHUH;

NOHUMATh U HCIOJB30BATh MPEUMYIECTBA KOMAaHIHONW M MHAMBHUAYaJIbHOM
paboThl MpU pEUICHWH Y4YeOHBIX MaTeMaTHYeCKUX 3a/ad, MNPUHUMATh LEJhb
COBMECTHOW JEATENhbHOCTH, IUTAHUPOBATH OPraHU3alMI0 COBMECTHON padoTHI,
pacmpenensaTh BUIOLI paboOT, JOrOBapHWBAThCS, OOCYKIATh MPOIECC W pPe3ydbTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYMIIOBBIX PopMax paboTsl (0O0CYyxIeHus, 0OMEH MHEHH,
«MO3TOBBIE INTYPMBI» W WHBIE), BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYrUMHU UYJIE€HAMH KOMAaHBI, OIICHUBATH
KauecTBO pe3yibTaTa M KauyeCTBO CBOEr0 BKJIaJa B OOHIMI pe3yibTaT Mo
KpUTEPUSIM, CHOPMYIIMPOBAHHBIM yUYaCTHUKAMU B3aMMOJICHCTBUS.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA
Camoopranusanus:

BBISIBJISITH TPOOJIEMBI JJIsI PEIICHUS B JKM3HEHHBIX M Y4YEOHBIX CUTYAIMSX,
OPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AaX MPUHITHUS pelleHU (MHANBUIYaTbHOE,
TPYIIOBOE);

CaMOCTOSITEJILHO COCTaBJIATh IUIAH, aJrOPUTM pEIIeHUs 3a7ayu (UJId €ro
4acTh), BBIOUpPATh CMOCOO peEIIeHUusT ¢ Y4ETOM HMEIOUIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh U KOPPEKTHUPOBATH BapHUAHTHI
peleHui ¢ y4éToM HOBOM HH(pOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJLICKT:

BJIAJ€Th CIIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI MIPoLiecca U pe3yibTaTa
pelIeHHs] MaTeMaTUYeCKOM 3a71auu, CAMOMOTHBAIIMU U peIIeKCUH;

NpEeABUIETh TPYAHOCTH, KOTOPbIE€ MOTYT BOSHUKHYTh IIPHU PEIICHUU 3a7auH,
BHOCUTb KOPPEKTUBBI B JIESITEIILHOCTH HA OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBUE pPE3yJbTaTa JEATEIHbHOCTH ITOCTABJICHHON IENH |
YCIIOBUSIM, OOBSICHATH MPUYMHBI TOCTHKCHUS WIIM HEOCTYIKEHUS TSI, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPKATh SMOIMU TPU HM3YUYCHUH MaTEeMaTHYECKUX OOBEKTOB W (DaKTOB,
JaBaTh SMOIIMOHAJILHYIO OIICHKY PEIICHUS 3a/1auu.

HPEAMETHBIE PE3YJIBTATBI

K oIty 00yueHus B 7 kj1acce 00y4darOmUiCs MOTYYUT CIAEAYIOIINE MPEAMETHBIC
pE3yIbTaTHI:

PacriosHaBaTh UM3ydeHHbIE T€OMETPUYECKHE (QUIYpbI, ONpEAeNsiTh UuX
B3aMMHOE€ PACIOJ0KEHHE, H300pakaTb TI'€OMETpUYECKUE (DUTYpBI, BBIIOIHSTH
YEPTEXKHU MO YCIOBUIO 3a4aud. M3MepsATh JMHEHHBIE W YIJIOBBIE BEJIMYMHBI.
Pemiats 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB M BEJIUYUH YTJIOB.

Jlenath NPUKHUIKY W OLEHKY JIMHEMHBIX M YIVIOBBIX BEJIMYMH INPEIMETOB B
peaIbHOW >KM3HHU, pPa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pasmepbl 3THX
O00BEKTOB 110 MOPSAJIKY BETUUHHBI.

CtpouTh 4epTeXH K TEOMETPUUECKUM 33]1a4aM.

[Tonp30BaThCs MpHU3HAKAMHM PABEHCTBA TPEYIOJbHUKOB, HCIOJb30BaTh
NPU3HAKKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MTPU PELICHUH 3a/1a4.

[IpoBOAUTE JOTrMUYECKUE PACCYKIECHUS C HCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCs NpPHU3HAKAMM PABEHCTBA IPSIMOYIOJIBHBIX TPEYrOJbHHUKOB,
CBOWMCTBOM  MEAMaHbl, TIPOBEAEHHOW K  THUIOTEHY3€  IPAMOYTOJIBHOTO
TPEYrOJIbHUKA, B PEIIEHUU T€OMETPUUECKHX 3a7ay.

Omnpenenars napajiebHOCTb MPSIMBIX C TIOMOILBIO YIJTIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekyuas. OnpenensaTh napamuieabHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOM 10 TOUEK APYrOM MpsIMOM.

Pemiats 3amaun Ha KileTyaTol Oymare.

[IpoBOANTH BBIUMCIEHHUS M HAXOAUTh YHCIOBbIE M OYKBEHHbIE 3HAYEHUS
YyIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIB30BAHMEM CYMMBI  YIJIOB
TPEYroJbHUKOB M MHOIOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30OBaHHBIX IpHU
NEpECEUEHNUN JABYX MapajulelIbHBIX MPSMBIX cekymieil. Pemars npakthueckue
3a/1a4v Ha HaXOXJIEHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenensrtsb
OMCCEeKTPHCY YIJla U CEepEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK Fr€OMETPUYECKHE
MmecTa Touek. [Tonb3oBaThes MoHsATHEM reomeTpuyeckoro mecta Touek (I'MT) npu
J0Ka3aTeIbCTBE FEOMETPUUYECKUX YTBEPKICHUN U ITPU PELICHUU 3a]1a4.



@opMyIUpPOBaTh ONPEACICHUS OKPYKHOCTHM W Kpyra, XOpIbl U JHaMeTpa
OKPYXKHOCTH, YBEPEHHO BJIaJI€Th UX CBOMCTBAMH. Y METh JJOKA3bIBaTh U MPUMEHSTH
3TH CBOWCTBA IPU PEIICHUY 3a]1a4.

Brnagers moHsTHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYXHOCTH, YMETh
HaxXoIUTh €€ eHTp. JloKa3pIBaTh U UCTIOIB30BATh ()aKThl O TOM, YTO OUCCEKTPHUCHI
VIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAWHHBIC
MEPIEHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCI B OJJHOU TOYKE.

Brnagere noHsiTueM KacaTtelbHOM K OKPYKHOCTH, TOJIb30BATHCSI TEOPEMOU O
MEePIEHANKYIAPHOCTH KacaTEIbHOW U pajuyca, MPOBEAEHHOTO K TOYKE KaCaHUA.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KacaTEIbHBIX K OKPYKHOCTH, IPOBEAEHHBIX U3
OJHOW TOYKH, U IPUMEHSTH 3TO B PEIICHUH T€OMETPUUYECKHX 3a/1a4.

Jloka3piBaTh W NOPUMEHATHh NPOCTEHUIINE T€OMETPUUECKUE HEPABEHCTBA,
MOHUMATh UX MPAKTUYECKUI CMBICI.

IIpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TTOMOIIBIO IUPKYJIS U
JIMHEUKH.

K koHmy oOyuenus B 8 kilacce O0Oy4dalONMHCA NOIYYUT CIEAYIOLIUE
peAMETHBIE PE3YJIbTAThI:

Pacro3HaBaTh OCHOBHBIC BHJIBI YETHIPEXYTOJIBHUKOB, WX JJICMCHTHI,
MOJIb30BAThCSl MX CBOMCTBAMHM TPHU PEIICHUU T'€OMETPUYECKUX 3anad. PaznuyaTh
NPU3HAKKW U CBOMCTBA Mapajuienorpamma, pomoa u mpsiMOyTOJIbHUKA, TOKa3bIBaTh
WX W YBEPEHHO NMPUMEHSATH MPHU PEIICHUN TEOMETPUICCKUX 3a/1ad.

Hcnons30BaTh CBOMCTBA TOUYKH TMEpECEUEHUs] MEIUAH TPEYrojdbHUKA (IIEHTpa
Macc) B peUICHUH 3aay.

Bnanets moHsTHEM CpenHEN JTUHWUW TPEYrOJbHUKA W TPAINEIUH, PUMCHSTH
X CBOWMCTBAa MpPH pEUICHUM T'eOMETpUYECKHX 3ajaad. lcmomp3oBaTh TeopeMy
dajnieca U TeopeMy O MPONOPLUUOHATIBHBIX OTPE3KaxX, MPUMEHSTh UX ISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

Pacmo3naBaTh I1EHTpAIbHO-CUMMETPUYHBIE (DUTYpPHl W HCIOIB30BAaTh WX
CBOMCTBA MPU PELICHUM 3a]1a4.

Brnanerp moHATHAMHU TOA00MS TPEYroIbHUKOB, Kod(dummeHTa moaoous,
COOTBETCTBEHHBIX DJIEMEHTOB MOAOOHBIX TPEYTOJILHUKOB. MIMeTh nipencraBienue o
npeoOdpa3zoBaHuM MOA00US U 0 NOA0OHBIX ¢urypax. Ilonp3oBarbecs mpU3HAKAMHU
no00usl TPEYroJbHUKOB MPU PEIICHUH TE€OMETPUUECKUX 3ajad. J[oka3pIBaTh U
NPUMEHSTH OTHOIIEHUS TPOMOPIIMOHATIEHOCTH B MPSIMOYTOJIBHBIX TPEYTOIbHUKAX.
[TpumensaTh Mog00ue B MPAKTUIECKUX 3aadax.

BeiBomuth W HCHONB30BaTh mpocTeiimue (GopMyibl IS TUIOMIAIH
TpEeyroibHUKa, TapaieiorpaMma, poMmoa u Tpaneuud. BeraucisaTs (pa3indHbIMU
croco0amMu) IUIOMIAAL TPEYroJbHUKA ¢ IUIOHIAAM MHOTOYTOJBHBIX (QUTYD
(MONB3ysCh, TNl HEOOXOAWMO, KAIBKYIATOPOM). 3HATH OTHOIICHUE TUIOMIAACH



no00HBIX (UTYpP W MPUMEHATHh MPHU pelieHuu 3ajad. [IpuMeHsTh TolydeHHbIe
YMEHHUA B IPAKTUYECKUX 3a/1a4ax.

[Tonb3oBaTecsi Teopemoit [ludaropa npns pemeHUs TEOMETPUYECKUX U
MpakTUYeckux 3axad. CTpoOUTh MATEMATHYECKYK) MOJEIb B IMPAKTHYECKHUX
3a7]a4ax, CaMOCTOATENBHO JEJIaTh YePTEXK U HAXOJAUTh COOTBETCTBYIOIINUE JIJIMHBI.

Bnagerp 1OHATMEM BOMCAaHHOTO W UEHTPAIBHOTO VyIJIA, YIVIA MEXAY
KAacaTeJIbHOM U XOPAOM, ONMCAHHOMW M BIMCAHHOM OKPYKHOCTH TPEYTOJIbHHUKA U
YETBIPEXYTOJIbHUKA, TPUMEHATh UX CBOMCTBA MPY PEUICHUY 3a/a4.

[IpyMeHATh MOTy4YEHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTh MATEMATHUYECKHUE
MOZENU I 3a/1a4 PEATbHOU KU3HU U MIPOBOJUTH COOTBETCTBYIOIINE BHIUYNCICHUS
C TpPUMEHEHUEM TMOJ00US W TPUTOHOMETPHUH (MOIB3YSACh, TAE HEOOXOIUMO,
KAJIBKYJISITOPOM).

K koHIly 00yueHus B 9 ki1acce 00ydarOImUACs MOTYYUT CIAEAYIOIINE MPEAMETHBIE
pe3ybTaThI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIUH OCTPBIX YIJIOB, YMETh HaXOJAUTh C UX
HNOMOIIBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYrOJIbHUKA («penieHue
IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXonauTh (¢ MOMOIIBIO KaNbKYJISTOPA) AJIMHBI
U YIJIbl JUIs1 HETAOJUYHbBIX 3HAYEHUH.

[Tonp30BaThest hopMynamMu MPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JUISi HAaXOXJEHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMM.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TEOPEMY KOCHHYCOB, NPUMEHSTh UX IS
HAXOXJAEHUS Pa3IMYHbIX JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJBbHUKOBY),
OpU PEUIEHUM TE€OMETPUYECKUX 3anad. [IpuMeHSATh MoydeHHbIE 3HAHUS MPU
pElIeHUH MPAKTUYECKUX 3aa4.

IIpuMeHATh TPUTOHOMETPUIO B 337ja4aX HA HAXOXKJICHUE IIJIOIIAI1, BEIBOAUTH
U BJAJETh TPUTOHOMETPHUUECKMMH (GopMyJaMu [UIsl IUIOIAAU TPEYroJbHUKA,
napasuiesorpaMma, poMOa, Tparneuu, BEIBOJUTh U IPpUMEHATh Gpopmyny ['epona u
(bopMyIy [UIsl IITOIIAINA BBITYKIOTO YEThIPEX YT OJIbHUKA.

NmMerp nmpeacraBieHHME O TOMOTETHMHM, [PUMEHITh B IPAKTUYECKUX
CUTYaLHsIX.

Hcnonp3oBaTk Teopembl UeBbl 1 MeHenast Ipyu pelIeHny 3a1ay.

Hcnonb3oBaTh TEOpEMBbl O BIHMCAHHBIX YIJaxX, yriax MexXAy XOpAamu
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHON U XOpAOW IIPU PEIIEHNH T€OMETPUYECKUX
3amad. J/loka3plBaTh M MPUMEHATH TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpI, O
IPOU3BEIECHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Bnaners moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsMOM Ha IUIOCKOCTH. Branerp NOHATHAMM yrioBOro Ko3(guimeHra u
CBOOOIHOTO 4JI€HA, MOHUMAaTh WX TEOMETPUUECKUH CMBICI U CBSI3b YIJIOBOTO



ko3pdulMeHTa ¢ BO3pACTaHHEM M YOBIBAaHMEM JIMHEHHOW (QYHKIUU. YMeETh
pemiate METOAOM KOOPAMHAT 3aJayd, CBA3aHHBIE C MAPAJIIEIBHOCTBIO U
NIEPIEHAUKYJIAPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSIMBIX, HAXOXKICHUEM TOUYEK
IIEpECEUECHUSI.

BeiBomuTh M BIAgeTh ypaBHEHUEM OKPYKHOCTH. Mcmonp30BaTh MeETON
KOOPDAMHAT JJIl HAxXOXKIECHUs IEPECEUYCHUM OKPYKHOCTEHM M IpsMbIX. Brangers
dopMyIaMu pacCTOSIHUSL OT TOYKM A0 MPsIMOMW, IUIOMIAIW MapajuieiorpaMMa B
KOOpJMHATaX, MMETh MOHATHE 00 OpHEHTHPOBAaHHOHN Momanu. llomp3oBaThes
METOAOM KOOPJIHMHAT HAa IUIOCKOCTH, TNPHUMEHATh €ro Ipu  PEIICHUU
F€OMETPUYECKUX M IPAKTUYECKUX 3anad. IIpuMeHATr MeTroj KoopauHaT B
IIPaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7a4ax.

Bianerp moHsiTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTAThb BEKTOPHI,
YMHOXaTb Ha YHCJIO, BIAJETh IPAaBWIAMU TPEYrOJbHUKA U IapajulesiorpaMma.
Biianers nmpakTUYECKUMU HMHTEPIIPETALUAMHU BEKTOPOB. YBEPEHHO I10JIb30BATHCS
KOOpAMHATaMU BeKTOpa. Bianers CnoXeHHMEM W BBIUMTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOPA HA YUCIIO B KOOpIMHATAX.

Nwmets npencraBieHue o 0asuce (Ha mWIOCKOcTH). PackiaapiBaTh BEKTOPHI 11O
O0asucy. PackmanpiBaTh BEKTOpPHl CHJI C TOMOIIbIO MPOCHUPOBAHUS U
TPUTOHOMETPUUYECKUX COOTHOWICHWM. IIpUMEHATH IIONy4YEeHHbIE 3HAaHHS B
npocTednX PU3NYECKUX 3a/1ayax.

Bianers NmOHATHEM CKaJIspHOIO IIPOU3BENCHUSA BEKTOPOB, IOHUMATh €r0
FEOMETPUYECKUM CMBICII WU YBEPEHHO IIOJIb30BATBCA €r0 BBIPAKECHUEM B
JIEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAJISIPHOrO MPOU3BEAEHUS
U €ro CBf3b C MpoeuupoBaHUEM. [IpUMEHATh CKalIpHOE MPOU3BEAEHUE BEKTOPOB
JUIL HaXOXAEeHus UIMH U yriaoB. Pemars reomerpuyeckue 3azgayv ¢ IOMOILBIO
CKAJIIPHOr0 IpousBenecHus. Mcnonb30BaTh CKAIAPHOE NMPOU3BEACHUE BEKTOPOB B
anredpanveckux U (pU3NIECKUX 3aJavax.

Branerp MOHATUSAMH NPAaBWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YTU OKPY>KHOCTH U PaJUaHHON MEpBI yIila, BBIYUCIIATH IUIOLAAb Kpyra U
ero yacted. [lonmmare cmbicn yucna m. IIpuMeHATH MOaydeHHBIE YMEHHs IpHU
pElIeHNH MNPAaKTUYECKUX 3adad. 3HaTh UCTOPUYECKHUE CBEIEHHS 00 U3MEpEHUU
JUTUHBI OKPY>KHOCTH U IIJIOIIAAU KPYTa.

HNmeTrp mnpenctaBieHHEe O MpeoOpa3OBaHUU IIIOCKOCTH, O JIBUKEHUSX.
Haxoguth ocu, IEHTpbl CUMMETpUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3ULIUKA TPOCTEHIINUX NpeoOpa3zoBaHuid. [IpUMEHATH NBMKEHHS IUIOCKOCTH
IIPU PELICHUU T€OMETPUYECKUX 3a/1ay.

IIprMeHATH ITONyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJEININ IS 3a/1a4 PeaJbHOW KU3HU U IIPOBOAUTH COOTBETCTBYIOLIME BBIYMCICHUS



C TPUMCHCHHEM TIOJ00MS M TPUTOHOMETPHUYECCKUX (QYHKIUN (TIOJB3YSICh, TIIE
HE00XO0UMO, KAJIbKYJISITOPOM ).



TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KonauvecTBo yacoB
HaumenoBaHue pa3iesioB U TeM JyekTpoHHbIe (HU(pPOBHIE)
Ne n/m Kontpoabusie | IlpakTnuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTesbHbIE PeCypPChI
padoThI padoTbI

Haygana reomerpuu. IIpocreimme

1 re01\v4eTquec1<He (uryper u nx 28 1 https://m.edsoo.ru/OH12R15D8
cBoiicTBa. 3MepeHne reoMeTpuyeckux
BEJIMYMH

2 TpeyronbHUKI 19 1 https://m.edso0.ru/O6KFIHDO9
IT .C

3 APAICILHOCTD. T-YMMa YHIOB 15 1 https://m.edsoo.ru/WMNNDBJAT
MHOTOYTOJIbHUKA
[IpsimoyrosibHBIE TPEYTOJIBHUKHU https://m.edsoo.ru/J2A0OW40ZS

) I'eomeTprueckue HepaBeHCTBA 1 https://m.edsoo.ru/A51XQD16L
OxkpyxHocTb. ['eomeTpuueckue mecra

6 Touek. [TocTpoeHus ¢ mMOMOIIbIO 18 1 https://m.edsoo.ru/D9CPUBZKB
UUPKYJIA U JIMHEHKHU
I1

7 OBTOpeHHE, 0000meHHe, 10 1 https://m.eds00.ru/59W0SIXS4
cucreMaTtu3lanusa 3HaHUN

OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME



https://m.edsoo.ru/OH12RI5D8
https://m.edsoo.ru/O6KFIHD09
https://m.edsoo.ru/WMNNDBJAT
https://m.edsoo.ru/J2AOW40ZS
https://m.edsoo.ru/A51XQD16L
https://m.edsoo.ru/D9CPUBZKB
https://m.edsoo.ru/59W0SIXS4

8 KVIACC

KoaunuecTBo 9acoB
HaumeHoBaHue pa3/iesioB U TeM DyieKTpoHHbIE (IU(POBHIE)
Ne /ot Konrpoabubie | IlpakTuueckue
MporpaMMbl Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI padoThbI
1 YeThIpEXyroJTbHUKU 22 https://m.edsoo.ru/JEACIOAAS
ITogobue 16 https://m.edso00.ru/3IPE93YZW
IInomans 16 https://m.edsoo.ru/YFYPZ83VS
T IT
4 copema [uparopa u nauana 18 1 https://m.edsoo.ru/MVNV3KOWW
TPUTOHOMETPHH
v N
5 FIbL I ACTHPEXYTOMBHIIH, CRASAMHAIC 20 1 https://m.eds00.r/CBCOZUV2X
C OKPYXHOCTbBIO
I1 600
6 OBTOPEHHE, 00 meHIfe’ 10 1 https://m.edsoo.ru/ANLMEGDJB
cHUCTeEMaTH3aIMs 3HAHUI
OBIIEE KOJIJMYECTBO YACOB I10 102 6 0

[NPOI'PAMME



https://m.edsoo.ru/JEACIOAA5
https://m.edsoo.ru/3IPE93YZW
https://m.edsoo.ru/YFYPZ83VS
https://m.edsoo.ru/MVNV3KOWW
https://m.edsoo.ru/CBCOZUV2X
https://m.edsoo.ru/1NLME6DJB

9 KVIIACC

KoanuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM duaekTpoHHbie (undpoBbie)
Ne /i Konrpoabusie  IlpakTuueckue
NMPOrpamMMmbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoTsbI padoThbI
1 Pemenne TpeyropbHIKOB 22 1 https://m.edsoo.ru/FBSYV8L95
2 [NogoGue TpeyroisHUKOB 12 1 https://m.edsoo.ru/PCDUDZWB5
3 MeTto KoOpAWHAT 10 1 https://m.edso00.ru/3J8GMLGWA
4 BexTops! 20 1 https://m.edsoo.ru/7I0UZGLOW
5 JlnmrHa OKPYKHOCTH M IIJIOMIAIb KpyTa 16 1 https://m.eds00.ru/JG33QNB5Q
6 JIBMKEHHUS TITIOCKOCTH 10 https://m.eds00.ru/QSSDFGVC6
I1 0
7 OBTOPCHHC, O 06H16HI:IC, 12 1 https://m.eds00.ru/B4VQTV6JJ
CUCTEMaTH3allHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10
- 102 6 0

[NPOI'PAMME



https://m.edsoo.ru/FBSYV8L95
https://m.edsoo.ru/PCDUDZWB5
https://m.edsoo.ru/3J8GMLGWA
https://m.edsoo.ru/7I0UZGL0W
https://m.edsoo.ru/JG33QNB5Q
https://m.edsoo.ru/QSSDFGVC6
https://m.edsoo.ru/B4VQTV6JJ

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC

Kon
NpoBePsSIEMOr0
pe3yJbTara

6

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUSA OCHOBHOI1
OﬁpaSOBaTeﬂbHOﬁ nmporpammsl OCHOBHOI'O 061]161"0 06pa30BaHI/Iﬂ

I'eomeTpus

6.1

Pacno3HaBaTh H3ydeHHbIE TeOMeTpUYecKHe (GUIyphl, ONpPENENATh HX
B3aMMHOE  pacloJIO)KeHHe, M300paxaTb reoMeTpuueckue  (urypsl,
BBINOJIHATH YEPTEKU 0 YCIOBUIO 3a1aul. MI3MepsATh TMHEHHBIE U YTIIOBbIE
BeIMUMHBL. PemaTh 3ajauM Ha BBIYMCIEHUE JIMH OTPE3KOB M BEJIMYUH
YTJIOB

6.2

JlenaTb rpyOyI0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH MHPEIMETOB B
peanbHON KU3HHM, pa3MepoB NMPUPOAHBIX 00BEKTOB. PaznmuuaTth pasmepsl
3TUX 00BEKTOB MO MOPSAIKY BEJIUUMHBI

6.3

CTpouTh 4epTEKH K TCOMETPUUECKHUM 3a7a4am

6.4

[lonb30BaThcs TpHU3HAKAMU PAaBEHCTBA TPEYTOJBHUKOB, HCIOIB30BaTh
OpU3HAKK U CBOWCTBAa PaBHOOEAPEHHBIX TPEYTOJbHUKOB IMPHU PELICHUU
3a/1a4y

6.5

[IpoBOIUTH JTOTMYECKHE PACCYKICHUS C MCIIOIb30BaHHUEM IeOMETPUUYCCKIX
TeopeM

6.6

[Tonb30BaThbcs MpU3HAKAMHU PABEHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM MeJUaHBL, MPOBEIEHHOW K THUIOTEHY3€ MPSIMOYTOJIbHOTO
TPEYroJIbHUKA, B PEIICHUH T€OMETPUUECKUX 3a]1a4

6.7

OnpenensaTs NapauIeIbHOCTh MPSMBIX C IIOMOLIBIO YIJIOB, KOTOpPbIE
oOpasyer ¢ HUMM cekymas. OmnpenensTs NapaiielbHOCTh HPAMBIX C
IIOMOLIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM NPAMOM IO TOYEK
JIpYrou npssMou

6.8

Pemats 3a1aun Ha KieTyaTol Oymare

6.9

[IpoBOANTH BHIUMCICHHS U HAXOAWTh YHUCIOBBIE M OYKBEHHBIC 3HAUYCHUS
YyIJIOB B TEOMETPUYECKUX 3aJayax C MCIOJIB30BAHUEM CYMMBI YIJVIOB
TPEYrOJIbHUKOB U MHOTOYTOJLHHUKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX IMPHU
MEPECEUCHUM  JBYX  MapajuledbHbIX  NpsAMBIX  cekyued. Pemats
IIPAKTUYECKUE 33/1a4H HAa HAXOXKJICHUE YTJIOB

6.10

Bnagetp NOHATHEM T€OMETPHYECKOTO MECTa TOYEK. YMETh ONPEACIAThH
OMCCEeKTpUCY yIila M CEepeAUHHbIA NEepPIeHIUKYIsIp K OTpe3Ky Kak
reOMETPUYECKUE MECTA TOUEK

6.11

q)OpMyJ'II/IpOBaTL OMPCACIICHUA OKPYXXHOCTH M Kpyra, XOpJAbl U AUaMCTpa




OKPYKHOCTH, TOJb30BaThCSI HUX CBOWCTBAMHU. YMETh INPUMEHATH OTH
CBOICTBA MPY PEUICHUH 3a]1a4

Biagers noHATHEM ONMCAHHOM OKOJIO TPEYrOJIBHMKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lonmp3oBaTbesd (akTaMu O TOM, YTO OMCCEKTPUCHI

6.12 VIJIOB TPEYrOJbHUKA IEPECEKAIOTCSs B OJHOM TOYKE, U O TOM, 4YTO
CepeIMHHbIE EPIIEHANKYISAPBI K CTOPOHAM TPEYrojibHUKA MEPEeCceKatoTcs B
OJTHOM TOYKE
Biagers noHATHEM KacaTelIbHON K OKPYXKHOCTH, I10JIb30BATHCS TEOPEMOU O
6.13 NEPHEHANKYJIAPHOCTH KacaTelbHOM M paauyca, MPOBEIEHHOIO K TOYKE
KacaHus
6.14 [lonb30BaTbcs  NPOCTEMIIMMU ~ IEOMETPUYECKHMMHM  HEPaBEHCTBAMU,
' MIOHUMATb UX NMPAKTUUECKUI CMBICII
6.15 [IpoBOANTH OCHOBHBIE FEOMETPUYECKHUE IMOCTPOEHUS C MOMOULIBIO LUPKYJIS
' Y JIMHEWKH
8 KNIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHHSI OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTeJIbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJbTara
6 I'eometpus
6.1 Pacnio3HaBaTh OCHOBHBIE BHIBl YETBIPEXYTOJIBHUKOB, HUX 3JEMEHTHI,
' TI0JIb30BAaThCS UX CBOMCTBAMU IPHU PEIICHUU T€OMETPUUYECKUX 3a/1a4
6.2 [IpumeHsTH CBOMCTBA TOYKM MepecedeHHs] MeJuaH TPeyrojibHUKa (LieHTpa
' Macc) B pEIIEHUH 3a1a4
Bnagers noHsaTHEM CpeAHEN JTUHUU TPEYTrOJbHUKA U TPAleuu, IPUMEHATh
6.3 WX CBOMCTBA MpPHU pEIIEHWHM TreoMeTpudeckux 3anad. I[lomp3oBaThes
' teopemoint daneca u TEOPEMON 0 MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSITh
UX JUIS pelIeHMs IPaKTUYECKUX 3a1ad
6.4 [lpuMeHsATh  TpU3HAKA  [MOJOOMS  TPEYTOJIBHUKOB B PEIICHUU
' FeOMETPUUECKUX 3a/1a4
[Tonwp3oBatbest Teopemoit Iludaropa st pemieHUss TEOMETPUYECKUX H
6.5 npakTHUecKux 3anad. CTpouTh MaTEMATHUUYECKYI0 MOJENb B MPAKTHUECKHUX
' 3a/1a4ax, CaMOCTOSITENIBHO JIeaTh YEPTEX U HAXOAUTh COOTBETCTBYIOLIUE
JUTUHBI
Brnagerp mnoHATHAMM CHHYcCa, KOCHMHYCa M TaHIE€HCAa OCTpPOro yria
6.6 IPSIMOYTOJIBHOTO TpeyrojbHUKa. [lonb30BaThCsl STUMH MOHITHSIMHM JJIS
pelIeHNs TPAaKTUYECKUX 3314
6.7 Boruncnsate (pa3nuuHbIMU CIOCOOaMU) IJIOIIAlb TPEYroJbHUKA U TUIOIIAIN

MHOTOYTOJIBHBIX (GUTYyp (MOJIB3YSICh, TJ€ HEOOXOIUMO, KAIBKYJISITOPOM).




HpI/IMeHHTI) IMOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3agadax

6.8

Brnagers NMOHATMSMHM BIMCAHHOTO M LIEHTPAJIbHOIO YIVIA, HCIIOIB30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaxX, Yrjax MEXAy XOpAaMHu (CEKyIUMHU) U yrie
MEXIy KacaTeJIbHOU U XOPAOU IPU PEILIEHUHA F€OMETPUUECKUX 3a1a4

6.9

BJ'Ia,Z[eTB IIOHATHUEM OIIMCAHHOI'O LIeThIpéXYl"O.J'HJHI/IKEI, IIPUMCHATH CBOMCTBaA
OIIMCaHHOTI'O quI)IpéXYFO.]'H)HI/IKa IIpu pCUICHUYN 3ada4

6.10

[IpuMeHATH MOMyYeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTHh MaTeMaTHYECKUe
MOJIeNM U 3aJad peajbHON >KU3HM U MPOBOJUTH COOTBETCTBYIOIIHE
BBIYHCIICHUS C TMPUMEHEHUEM MOJ00USN TPUTOHOMETPHUHU (MOJIB3YSCh, TIC
HE00X0IMMO, KAJIbKYJIATOPOM)

9 KVIIACC

Kon
NpoBepPsIEMOro
pe3yJabTara

6

IIpoBepsiemble mpeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA

I'eomeTpus

6.1

3HaTh TPUTOHOMETpUYECKHE (QYHKIUH OCTPHIX YIJIOB, HAaXOAMTh C HX
MOMOIIBI0  pa3JIMYHbIE  BJIEMEHTHl  MPSMOYIOJBHOTO  TPEYrOJbHHKA
(«pemieHue NPAMOYTOJBHBIX TPEYroJbHUKOBY). Haxomute (c momoiipro
KaJIbKYJISTOPA) AJIMHBI U YTIIbI U HeTaOJIMYHBIX 3HAYSHUIN

6.2

ITonp3oBaThCs (I)OpMy.]'IaMI/I IMPUBCACHU n OCHOBHBIM
TPUTOHOMETPUUCCKUM TOXKIACCTBOM IJIA HAXOKICHUA COOTHOIICHUM MCKIY
TPUTOHOMETPUUCCKNMHU BEJINYNHAMU

6.3

Hcnons3oBaTh TCOPCMbI CHHYCOB W KOCHHYCOB [JIsI HAXOXICHUSA
pPa3jIMYHbIX J3JICMCHTOB TPCYTOJIbHUKA («pemeHne TpeerJ'ILHI/IKOB»),
IPUMCHATH UX IIPU PCHICHHUU I'COMCTPUYCCKUX 3aaa4d

6.4

Bnamers moHsTHSAMH TipeoOpa3oBaHHsS ~TMOMOOWS, COOTBETCTBEHHBIX
37eMeHTOB ToA00HBIX ¢uryp. Ilomb3oBaTecsi CBOHCTBaAMH TOJOOUS
MPOU3BOJIBHBIX (PUTYp, YMEThb BBIYUCIATH JJIUHBI M HAXOIUTh YIJIBI Y
noJ00HbIX (uryp. IlpumeHsTs cBOMCTBA MOAO0MS B MPAKTHUECKUX 3aj1ayax.
YMeTh MpUBOIUTH IPUMEPHI MTOTO0HBIX (UTYP B OKPYXKAIOLIEM MHpPE

6.5

Ilons30BaThCs TECOpEMaMHn 0 MMPOU3BCACHUN OTpPEC3KOB XopAa, (o)
MIPOU3BCACHHUU OTPC3KOB CCKYIHX, O KBaAApPATC KacaTellbHOU

6.6

[lonp3oBaTbcss BEeKTOpaMH, MOHUMATh MX M€OMETPUYECKMHA M (U3NUECKUi
CMBICJI, IPUMEHATh UX B PEIIEHUH I€OMETPUYECKUX U (U3NYECKUX 3a/1ad.
[IpuMmeHsTH CKaJsipHOE MPOU3BEACHHE BEKTOPOB ISl HAXOXKACHHS JJIUH U
yIJIOB

6.7

Ilonp30BaThcsi METOJOM KOOpAWHAT Ha IIIOCKOCTHU, IPHUMCHATH €TI0 B
PEIICHUU TCOMETPHUYCCKUX U ITPAKTUYCCKUX 3aaa4




BnageTts NOHATHUSAMHU NPaBUIBHOIO MHOTIOYTOJIBHUKA, IUIMHBI OKPYXKHOCTH,
6.8 JUIMHBI YT OKPY)KHOCTHM M DPAaJHMaHHOM MEpPBI yIVId, YMETb BBIYHUCIATH
' IUIOIAAL Kpyra M ero yacred. lIpuMeHATh DONydeHHBIE yMEHHUS B

NPaKTUYCCKHUX 3a/javdax

6.9 Haxoauth ocu WM LEHTPBl CUMMETPUU (QUTYp, TMPUMEHSTH JBHKCHUS

IIJIOCKOCTH B IPOCTENIINX CITydasx

HpI/IMeHFITI) IMMOJIYYCHHBIC 3HAHUA Ha NPAKTHUKE — CTPOUTH MAaTCMATUYCCKUC
6.10 MOACIN IJId 3aJgayd peaHBHOﬁ JKU3HU U TMPOBOJUTH COOTBCTCTBYHOIIUC
. BBIYHCJICHHA C IIPHUMCHCHUCM HO,Z[O6I/I$II/I TPUTOHOMCTPUICCKHX (1)YHKI_II/II71

(moNB3ysCh, TIe HE0OXOAMMO, KAJIbKYISITOPOM)




HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUS
6 I'eometpust
Havanbuble nmonsatus reoMerpuu. Touka, mnpsiMas, OTpE30K, Jyd. Yros. Bumsl
6.1 yrioB. BepTukanbHble W CMEXHbIE Yribl. buccektpuca yria. Jlomanas,
MHOTroyrojpHUK. [lapamiensHOCTh U NepHEeHINKYISIPHOCTD IPSIMbIX
6.2 Cummertpuunsie ¢urypsl. OCHOBHBIE CBOWCTBa OceBO cummerpuu. IIpumepst
' CHUMMETPHUH B OKPYKAOIIEM MHUPE
6.3 OCHOBHBIE TOCTPOEHHUS C MMOMOIIBIO LUPKYJSA U THUHEHKU. TpeyronsHuk. Bricora,
' Mearana, OUCCEKTpHca, UX CBOWCTBA
6.4 PaBHOOeApeHHBII U PaBHOCTOPOHHMM  TPEYrOJIbHUKHU. HepasenctBo
' TpEyroJbHUKA
6.5 CBoiicTBa M TPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipu3HaKu paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CpolicTBa M IpHU3HAKU NapaJljIesbHBIX MpsMBIX. CymMma YIVIOB TPEYroJjbHUKA.
' BHemHue yribl TpeyrojibHUKa
[IpssmoyronbHbIi ~ TpeyrojapHUK. CBOWCTBO  MEIHUAHBI  MOPSIMOYTOJIBLHOIO
6.7 TpeyrojbHUKa, MNpOBEeNEHHOM K  rumoTeHyze. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsSMOYToIBbHBIN TPEYrOIbHUK C YIiIoM B 30°
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHHMKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, Teopema O OojbIIeM yrie W OOJbINeH CTOPOHE TpPEYroJbHUKA.
[lepnenauKysip U HaKJIOHHAs
6.9 I'eomerpuueckoe mecTo Touek. buccekrpuca yria u cepeIMHHBIN NEPICHIUKYJIIAP
' K OTPE3Ky KaK T€OMETPUYECKUE MECTA TOUEK
6.10 OKpy>XHOCTb U KpYT, XOp/la U JAUAMETP, UX CBOMCTBA. B3auMHOE pacrnoyioxeHue
' OKpY>KHOCTH U nipsiMoid. KacartenbHasi U ceKkyiasi K OKpyKHOCTH
6.11 OKpyKHOCTb, BNHMCAaHHasg B Yroji. BrucaHHas M ONUCaHHAs OKPYXHOCTHU
' TpEYyroJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 371€eMEeHT COAEPKAHUSA
6 I'eometpus
6.1 YeteipéxyronbHuk. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaapaT, UX MPU3HAKU U CBOICTBA




6.3 Tpaneuusi, paBHOOOKasi Tpameuusi, €€ cBoicTBa M mnpusHaku. [IpsmoyronbHas
Tpaneuus
6.4 Meron yasoenuss Menuanbl. llenTpansHas cummerpus. Teopema Paneca u
' TeopeMa O MPOMOPLUUOHAIBHBIX OTPE3KaX
6.5 Cpennuie TUHUM TpeyTroibHUKA U Tpanenuu. LlenTp macc TpeyroibHuUKa
6.6 [lonobue TpeyronbHUKOB, Kodp¢uuueHT mnoaobus. IlpuzHaku nox00US
' TpeyroiabHUKOB. [I[puMeHeHne MoA00us IPH PEIICHUH MPAKTUISCKUX 3a/1a4
6.7 DopMyIIbl 11 MJIOMAAN TPEYTOIbHHKA, MTapajuiesorpaMmMa, pomoa u Tpanernun
6.8 CgoiicTBa miomiaaei reomerpudeckux ¢uryp. OTHOIIEHUE TUIOMIAAEH MOA00HBIX
' ¢uryp
6.9 Beluncnenue mionaae TpPeyroJbHUKOB W MHOTOYIOJIBHUKOB Ha KJIETYAaTOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' NPaKTHYECKHUX 3a1a4
CuHyc, KOCHMHYC, TaHI€HC OCTPOro YyIJla HPSAMOYTOJBHOIO TpPEYroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUUecKHue (QyHKIMH
yriioB B 30°, 45° u 60°
6.12 BrncanHble W LEHTpajbHBIE YTJIbl, YTOJ MEXAY KacaTelIbHONW M XOpJOW. YTJIbl
' MEXKy XOpJIaMU U CEKYITUMU
6.13 BrircanHbie 1 OMHMCaHHBIE YETHIPEXYTONbHUKU
6.14 B3anMHoe pacrionokeHue IByX OKpykHocTei. Kacanume oxpyxHocteit. OOmme
' KacaTeJabHbIE K JBYM OKPYKHOCTSM
9 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS
6 I'eometpust
6.1 Cunyc, xkocunyc, tanreHc yrioB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEICHUS
6.2 Pemienue TpeyronbHukoB. TeopemMa KOCHMHYCOB M Teopema CHHYCOB. PelieHue
' MPAKTUYECKHX 3aJ]a4 C UCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [IpeobpaszoBanue momobdwus. [logodme COOTBETCTBEHHBIX IJIEMEHTOB
6.4 Teopema 0 TpPOU3BENEHUU OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
' CEKYILUX, TeOpeMa O KBaJipaTe KacaTeJIbHOU
Bekrop, nnuHa (MOnysb) BEKTOpA, COHANPABIEHHBIE BEKTOPbHI, MPOTHBOIIOIOKHO
6.5 HaIpaBJICHHbIE BEKTOPBI, KOJJIMHEAPHOCTb BEKTOPOB, pPAaBEHCTBO BEKTOPOB,
' orepanuy HajJ BekTopamu. PasnokeHue BeKTOpa MO JABYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopnunatel BekTopa. CkaisipHO€ MNPOU3BEAECHHE BEKTOPOB, IPUMEHEHHUE JJIs




HaXOXIACHUA JIMH U YI'JIOB

JlekapToBbl KOOpJIMHATHI HAa ILIOCKOCTH. YPaBHEHUS IPSMOM M OKPYKHOCTH B

6.7 KOOpJMHATaX, MEepeceueHre OKPYXKHOCTeH M IpsAMBIX. MeTox KOOpAWHAT M €ro
PUMEHCHHE
6.8 [TpaBubHBIE MHOTOYTOJIBHUKH
6.9 JimHa okpyxHOCcTH. ['pagycHas u paamaHHas Mepa yrila, BBIYHCICHHE JUIHH IyT
' OKPYXKHOCTEH
6.10 IInomanp kpyra, ceKTopa, CErMeHTa
6.11 JIBWKeHUs] TJIOCKOCTH W BHYTPEHHHE CHMMETpuM (uryp (37IeMeHTapHbIe

npencrasiaeHust). [lapamnensuelii nepenoc. [loBopot




HNPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHHUA K
PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K NPeIMETHBIM pPe3y/JbTATaAM OCBOCHHS
OCHOBHOIi 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOI'O 00111er0
o0pasoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUAMU: MHOXKECTBO, IIOJAMHOXKECTBO, ONEPALUU
HaJl MHOYKECTBaMH; YMEHHUE ONEepPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JI€pEBO, LUKJI, IPUMEHATh UX IPHU PELICHUU 3a]a4; YMEHHUE HCIIOIb30BaTh
rpa¢uyeckoe TpeiCTaBIEHHUE MHOKECTB JUIS ONHMCAaHUS  pPealbHBIX
NPOLIECCOB U SABJICHUH, IPH PEILICHUH 33]a4 U3 IPYIUX YUeOHBIX IPEIMETOB

YMeHue onepupoBaTh IOHATHSAMH: OIPENCIICHUE, aKCUOMa, TEeOpeMa,
JI0Ka3aTelIbCTBO;  YMEHHME  pAcllO3HAaBaTb  WCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUS, IIPUBOAWTH INPUMEPBl W  KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHUS BBICKA3bIBAHUU

YMeHHe onepupoBaTh MOHATHUAMM: HATypajdbHOE YHUCJIO, MPOCTOE U
COCTaBHOE YHCJIIO, JEIMMOCTh HATYPAJIbHBIX YUCEN, MPU3HAKU JEIUMOCTH,
LIEJI0€ YHUCIIO, MONYJIb Yncia, OOBIKHOBEHHAsI ApoOb U JecsTHYHas IpoOb,
CTaHJAPTHBIA BHUJ YHMCJA, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
apu@MeTHUeCKU KBAJpPATHBIM KOPEHb; YMEHHE BBIMONHITH JCUCTBUSA C
YUCJIaMH, CPaBHUBATh M YHOPAIOYMBATH 4YMCIIA, NPEACTABIATh YUCIA HA
KOOPJAMHATHOW MNPSAMOW, OKPYIJIATh YHUCJA; YMEHUE JeJaTh MNPUKHUIKY H
OLICHKY pe3yJIbTaTa BEIYMCIIEHUN

YMeHue onepupoBaTh MOHATHAMHU: CTENEHb C LEJNbIM IOKa3aTeseM,
apu(pMETHYECKUI KBaJApaTHBI KOPEHb, MHOTOWJICH, ajaredpandeckas 1poos,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTeNeHH OoJbIe
€IMHUIIBI; YMEHHE BBIMOJHATH pacuéThl MO (GopMysaM, Mpeodpa3oBaHUS
IeNIBIX, OPOOHO-PAIlMOHANBHBIX BBIPAXKEHUH M BBIPAXKEHUH C KOPHSAMH,
pa3yioKeHHEe MHOTOWIEHAa Ha MHOXKUTENH, B TOM YHCJE C UCIOJIb30BaHUEM
(bopMyI pa3HOCTH KBAAPaTOB U KBaJApaTa CyMMBI H Pa3HOCTH

YMeHue onepupoBaTh MOHATHSAMH: YHCIOBOE PABEHCTBO, YpaBHEHHE C
OJIHOI NIEPEMEHHOM, YNCI0BOE HEPaBEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
YMEHUE pelaTh JIMHEHHbIE W KBaJpaTHble YypaBHEHUs, JApPOOHO-
paloHaIbHbIE YPABHEHUS C OJHON NEPEMEHHOM, CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI, KBaApaTHbIE U IPOOHO-
paluoHaJIbHbIE HEpPABEHCTBA C OJHOM IEPEMEHHOH, B TOM 4MCIE NpU
pelleHny 3ajad U3 JAPYrux IMpeJIMETOB U NPAaKTHUUYECKUX 3a7ad; yMEHHE
UCIIOJIb30BaTh KOOPJAMHATHYIO NPSMYI0 M KOOPAMHATHYIO IJIOCKOCTBH IS
U300pakeHHs pelIeHUd ypaBHEHUHN, HEPABEHCTB U CUCTEM

YMmenue onepupoBaTh NOHATUSIMH: (yHKUUA, Tpaduk (YHKIUH, HYIU
(yHKINU, TPOMEXYTKHA 3HAKONOCTOSHCTBA, IMPOMEXKYTKH BO3pACTaHUS,




yObIBaHMs, HaunOOJIbIIEE M HaMMEHbIIEe 3HA4YCeHUs (DYHKUIUH;, YMEHHUE
OIIEpUPOBATH IMOHATHAMHU: MpsAMas MNPONOPIHMOHAIBHOCTb, JIMHEHHAS
¢GbyHKUMsA, KBaApaTHuHas (QYHKUIUS, OOpaTHas MPOMOPIUOHAIBHOCTS,
napabosa, runep0osia; yMEHHe CTPOUTh TpaduKku GYHKUIUH, HUCIIOIBb30BaTh
rpaduKu Uil OINPEAETICHUS] CBOMCTB TPOLIECCOB M 3aBUCHUMOCTEH, IS
pemeHusl 3a7ad W3 JPYruX YYeOHBIX TPEJAMETOB M pPEaNbHOW JKU3HHU;
YMEHUE BBIpaXXaTb (POPMYIaMH 3aBUCUMOCTH MEXTY BETHUNHAMH

YMeHue onepupoBaTh MOHATHIMHU: MOCIEI0BATEILHOCTD, apu(mMeTnueckas
U TEOMETpHUYECKas IPOrpecCUU; YMEHHME HCIIONIb30BAaTh  CBOMCTBA
nocneaoBaTeabHOCTeH, GOpMYJIbl CYMMBl U OOILIEro 4jieHa MpU PelIeHUuU
3a7a4, B TOM YHCJE 3aJa4 U3 JAPYruX Yy4eOHbIX MPEIMETOB U peajbHOU
KU3HU

YMeHnue pemats 3a1aud pasHbIX TUIOB (B TOM YMCJIE HAa IIPOLEHTHI, JOJIU U
4acTu, ABM)KEHHE, paboTy, LIEeHY TOBAPOB U CTOUMOCTB IOKYIIOK U YCIYT,
HaJIOTH, 3aJaud M3 00JacTh YNPaBICHUA JIMYHBIMM U CEMEHHBIMU
(uHaHCaAMU); YMEHUE COCTABIIATH BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U
CHUCTEMBI IIO YCIOBHMIO 3aJa4M, HCCIECA0BATh IIOJIyYEHHOEC pPEUICHHE U
OLIEHUBATh MIPABJIONOA00HOCTD MOJYUESHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh MOHATUAMH: (HUTYpa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JOMaHasl, YroJ, MHOTOYIOJBHUK, TPEYTOJIbHUK, pPaBHOOCAPEHHBIH U
PaBHOCTOPOHHHH TPEYTOJIBHUKH, MPSIMOYTOIBHBIN TPEYroJlbHUK, MeInaHa,
OuccekTpuca u BBICOTA TPEyToJIbHUKA, 4eThIPEXYTOJIbHHK,
napauiesorpaMm, pomMoO, MpsIMOYTOJIbHHK, KBAApaT, TPAIEIHs; OKPY)KHOCTB,
KpYT, KacaTeJbHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (DUTYpaMH; yMEHHE
pemaTh 3aJayd, B TOM YWCJIE W3 TOBCEIHEBHOW XHM3HUW, Ha HAXOXKICHHE
TeOMETPUYECKUX BEITUYMH C MPUMEHEHHEM H3YyYCHHBIX CBOWCTB (QUTYp H
(akToB

10

YMeHue omnepupoBaTh IMOHATHAMHU: PAaBEHCTBO  (QUIYp, PaBEHCTBO
TPEYrOJIbHUKOB; NApaJUIEIbHOCTh W IEPIEHAUKYIIPHOCTh MPAMBIX, YIOJl
MEXy IPSIMbIMU, IEPIIEHIUKYJIISP, HAKIOHHAs, IPOEKLHMsI, 1000ue Guryp,
NOJOOHBIE TPEYrOJbHUKH, CHMMETPUS OTHOCHUTEIBHO TOYKH M TPAMOI;
YMEHHE paclo3HaBaTb PaBEHCTBO, CHUMMETpPHIO U mojoOue ¢uryp,
NapajuIeIbHOCTD U NEPIEHIUKYIIPHOCTD IPSAMBIX B OKPYXKalOLIEM MUPE

11

YMeHue onepupoBaTh MOHATUSMU: JJIMHA, PACCTOSIHHE, Yrosl (BeIuYMHa
yria, CHHYC U KOCUHYC YyIJla TPE€YroJIbHHUKA), TUIOIIA/lb; YMEHUE OLICHUBATh
pa3Mepsl IPeIMETOB U 00BEKTOB B OKPYXKAIOIIIEM MUPE; YMEHUE MPUMEHSTh
(hopMyIbl mepuMeTpa U TUIOIIA I MHOTOYTOJILHUKOB, ITTUHBI OKPYKHOCTH U
IUIOIIAIM Kpyra, oObeMa MpPsIMOYTOJIbHOTO Mapajljiesienuiea; yMeHue
IPUMEHATH [IPU3HAKU PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroipHHKa, TeopeMy Iludaropa, TpUroHomeTpuueckue COOTHOIICHUS
JUTSI BBIYMCIICHUS ITTUH, PACCTOSHUH, TUTOMIAAeH

12

YMenune  u3zo0pakarb  IUIOCKME  QUTYpBl HW WX  KOMOWHAIWH,
MPOCTPAHCTBEHHBIE  (QUTYPBI OT PYyKH, C TIOMOINBIO  YEPTEKHBIX




HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB II0 TECKCTOBOMY WJIM CHUMBOJIBHOMY
OIIMCaHHIO

13

YMeHue onepupoBaTh NOHATHSAMHU: IPSAMOYIOJIbHAS CUCTEMa KOOPAMHAT;
KOOPJIMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YUCJIO, CKaJspHOE IIPOM3BEICHHUE BEKTOPOB, YMECHHUE HCIIOIb30BATh
BEKTOPBI M KOOPAMHATHI JIJIsl MPEACTABICHUS JAHHBIX M PELICHHs 3a]ad, B
TOM YUCJIE U3 IPYTUX YUEOHBIX IIPEIMETOB U peabHOM KU3HU

14

YMeHue onepupoBaTh MOHATHAMHU: CTOJIOUKOBBIE M KPYTOBBIE HArpaMMBbl,
TaOJIUIIBI, CpesiHee apupMeTHIecKoe, MeAaHa, HauboJIblIee U HaUMEHbIlIee
3HaYeHMsd,  pa3Max  4YHCIOBOrO  Habopa;,  yMEHHE  M3BJIEKATh,
UHTEPIPETUPOBATh U NMpeoOpa3oBeIBaTh UH(POPMAIIHIO, MPEACTABICHHYIO B
TaONMUIIAX ¥ Ha JUarpaMMmax, OTPaXKaloIlyl0 CBOICTBA M XapaKTEPUCTHKH
peanbHbIX IPOLECCOB U SBJICHHUM; yYMEHHME pAclO3HAaBaTb W3MEHUYMBBIC
BEJIMYMHBI B OKPYXaIOLIEM MUpE

15

YMeHue ornepupoBaTh TOHATHSAMHU: CIYYalHBIA ONBIT  (CIy4alHBIN
JKCIIEPUMEHT),  DJIEMEHTapHOE  COObITHE  (PJIEMEHTapHBIM  HCXOJX)
CIIy4alfHOTO OIIbITa, CIly4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS; YMEHHUE
HaXOJIUThb  BEPOATHOCTHM  CIy4alHBIX  COOBITMUH B ONBITAX  C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMHU COOBITUSMH; YMEHUE pelaTh 3aJauu
METOJIOM OpraHM30BaHHOrO Tmiepedopa M C HCIOJIB30BAHUEM IIpaBHiIa
YMHOXEHUS; YMEHHUE OLEHUBATh BEPOSITHOCTU peajbHBIX COOBITHH U
SIBJICHUH, NMOHUMATh POJIb NPAKTUYECKH AOCTOBEPHBIX M MaJOBEPOSITHBIX
COOBITHII B OKpY)KalOIIEeM MHUPE W B JKU3HH, 3HAKOMCTBO C TOHSITHEM
HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YHUCET M €ro
POJIBIO B MACCOBLBIX SAABJICHUAX

16

YMeHue BbIOMpPATh MOAXOAAIINA M3YUEHHBIH METO JJIsl PEUICHUs 3ajauHu,
IIPUBOJUTH IIPUMEPbl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B INPUPOLE H
KU3HHU, DPACIIO3HABATH IPOSIBJICHHE 3aKOHOB MAaTEMATHKH B HCKYCCTBE,
ONMCBIBATh OTEIbHBIE BBIJAIOIINECS PE3YJIbTATHI, MOJYYECHHBIE B XOJ€
pa3BUTUS MAaTEMaTHKU KaK HAayKd, IIPUBOAMUTH IPUMEPBl MATEMATHYECKUX
OTKPBITUN U UX aBTOPOB B OTEYECTBEHHON Y BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D
IO MATEMATUKE

Kon

IIpoBepsieMblii 371eMEHT COAEP:KAHUS

1 Yucna v BBIYUCTICHUS
1.1 HatypanbHblie u nensie uncina. [I[pu3Haku JeTMMOCTH ENbIX YHCeT
12 OOBIKHOBEHHBIE U JECATHYHBIE OPOOH, MPOLEHThI, OECKOHEUHBIC MEPUOINYECKHE
npodu
1.3 Panmonaneubie ynciia. ApudMeTHIeCKUe ONepayy ¢ PAIMOHATBHBIMEI YUCIIAMH
1.4 JleiicTButenbHbIC Yrcia. ApudMeTHIECKIE ONEPALUU C AICUCTBUTEIIHHBIMU YHNCIAMH
15 HpI/I6J'II/I)Ké}£HBIe BBIUHCIICHUS, IPaBUJIa OKPYIJICHUS, TPUKUIKA U OIIEHKA pe3yabTaTa
BBIUHCIICHUM
2 Anrebpanydeckre BHIPAKCHHS
2.1 BbykBeHHbIE BbIpaXKeHUs (BBIPAKEHHSI ¢ IEPEMEHHBIMHU)
99 Crenens ¢ 1ensiM nokazateneM. CTeneHb ¢ pallMOHAIbHBIM Toka3aTeneM. CBoiicTBa
' CTETeHH
2.3 MHorouwieHsl
2.4 Anrebpanueckas 1po0b
95 ApubdmMeTnuecKkrii KOpeHb HAaTypaJibHOW cTeneHu. [leficTBus ¢ apudMeTHUeCKUMHU
' KOPHSIMH HATYypaJIbHOW CTCTICHH
3 YpaBHEHHS U HEPABCHCTBA
3.1 Lenble u {poOHO-paiMOHaNbHbBIE YpaBHEHUsS. CUCTEMBI U COBOKYITHOCTH YpaBHEHHIA
39 Henble u npoOHO-painoHajibHble HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB
3.3 Pemenne TekCTOBBIX 33729
4 YucnoBble OCIEA0BATEILHOCTH
4.1 IlocnenoBaTeabHOCTH, CIOCOOBI 3aJaHH [TOCIEI0BATEILHOCTEN
4.2 ApudmeTrnueckast 1 reoMeTprueckas rnporpeccuu. opmyia CI0KHBIX MPOIICHTOB
5 OyHKINUN
Oynkius, cnocoObl 3aaanus GyHkuuu. ['padux dynknun. O6macTh onpeaesieHus u
51 MHOXECTBO 3HaueHui QpyHkiuu. Hymu ¢yakuun. [IpoMexyTkun 3HAKOMOCTOSHCTBA.
o [TpoMexyTkH MOHOTOHHOCTH (YHKIMH. MaKCHUMyMbBl W MUHUMYMBI (yHKIUH.
Haubonpiiee u HanMeHblliee 3Ha4eHHE (PYHKIIUU HAa IPOMEKYTKE
6 KoopaunaTsl Ha psIMOii U TIIOCKOCTH
6.1 Koopnunatnas npsimast
6.2 JlexapTOBbl KOOPIMHATHI HA TIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gurypbl 1 UX CBOMCTBA
7.2 TpeyronbHuk




7.3 MHOTOYTOJIbHUKH
7.4 OKpY>KHOCTb U KPYyT
7.5 N3mepenne reoMeTpuIecKuX BeTUIHH
7.6 BexkTops! Ha mutockocTH
8 BeposITHOCTh B cTaTUCTHKA
8.1 OrnucarenpHas CTaTUCTHUKA
8.2 BeposiTHOCTh
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'pader




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

M.A. BonbkeBnu. Marematuka. ['eomerpus 7 kiacc. YriayOaeHHbBIH ypOBEHb.
VYuebnoe nocobue. ITox penaknueit 1M.B. Smenko, 2025 r
M.A. BonbkeBuu. Maremaruka. ['eomerpus 8 kiacc. YriryOJIeHHbBIA YPOBEHD.
VYuebHoe nocobue. [log penakuueit U.B. Amenko, 2026 ©
M.A. BonbkeBuu. Marematuka. ['eomerpus 9 kinacc. YriayOaeHHbIH ypOBEHb.

VYyebnoe nocobue. [lon penakmueit U.B. Smenko, 2026 r

METOANYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA
Martematuka. ['eomerpus : 7—9-e kiaccsl : yriayOa€HHBIA YPOBEHbD :

MeToAnYecKoe rmocooue st yuurens. — Mocksa : [Ipocsenienue, 2024

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU
HUHTEPHET

bubmuoreka LOK https://m.edsoo.ru
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