MHHHUCTEPCTBO MPOCBEINIEHUS POCCUIACKOM ®EJEPAIIIN
MuHucTepcTBo 00pa30BaHUA U MOJIO/ICKHOM MOJMTUKUA CBepAJIOBCKOM
ods1acTn

Yupagiienue o0pazoBanueM KaukaHapckoro MyHMIHNAJIbHOTO OKPYTa

MOY COII Ne7
COI'JTACOBAHO VTBEPXJIEHO
[TerarornueckuM COBETOM WO mupexropa MOY COILL Ne7
MOY COLII Ne7 BAL LA
[Tpotokon ot 29.08.2025 r. Ne3 AH,upEeBa)‘EZC.

[Tpuka3 Ne 1/ 10 o1 01.09.2025 r.

AHppeeBa EneHa
CepreeBHa

PABOYAS IPOTPAMMA
(ID 7825625)

yueOHoro kypca «I'eomerpust (yriiy0JaéHHbII YPOBEHB))

JU1st o0y4arommxcs 7 — 9 kinaccos

Kauxanap 2025



MNOACHUTEJIBHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IIKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PpACIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYIO JUHHIO. LI[eHHOCTh M3ydeHHUs reOMETpHUH Ha YpPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIC PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTHh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCy Xk JeHHUs «OT TPOTHBHOTO», OTIMYaTh CBOMCTBA OT MPHU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkIeHus. Oco00e 3HaUeHUE 0Ka3aTeIbHas JIUHUS
UMeeT I YIIIyOJIEHHOTO N3YUYEHUsI MaTeMaTUKH.

[{enbto U3yyeHUs] TEOMETPUH SIBIISIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIICHUH KaK MAaTEeMaTHIECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiicss  JOJDKEH  HAYYUThCS  ONpPEAEIsAThb
TeOMETPHUECKYI0 (UTYpPY, OMUCHIBATH CIOBAMH YEepPTEX WM PUCYHOK, HAUTH
IUIOMIAJh  3€MEJIbHOTO  YYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
OINITOBOJIOKOHHOTO Kalenst uiu TpeOyeMmble pa3Mmepbl rapaxka JUisi aBTOMOOMIIS.
DTOMY COOTBETCTBYET BTOpAas, BBIUMCIUTENbHAS JIMHUS B U3YYCHUHU T€OMETPHH.
[Tpu pemenny 3amad MPAKTHYECKOTO XapakTepa OOYyYarolUiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM PEATbHBIX JKU3HEHHBIX CUTYyallMii, TPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTD MOTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YU4eOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS T€OMETPUU COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSITCS C OTMPEACTIEHHBIMH MOHITHIMHU, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOro Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIINE MM YBEPEHHO NPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXXHBIX MPEAMETax, Mpexk/e Bcero pusuke u nHpopMaTHKe,
a TaKKe IOJIb30BAThCSA TMOJYYCHHBIMH 3HAHUSMU TP PEIICHUU TPAKTHUECKUX
3aad.

CornacHo yueOHOMY IJ1aHy B 7-9 Kilaccax u3ydaercs yriryOJIEHHbIN yueOHbIN
Kypc «['eoMmerpusi», KOTOpBI BKIIOYAET CIEIYIOIMIME OCHOBHBIE pa3ieibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukn», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomobuey, «dnmeMeHTs TpuroHoMeTpumny, «Ilnomaamy», a
Takke «Meton koopauHaty», «BekTops», «lIpeobpazoBanus MIOCKOCTI.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B HeAento), B 8 kiacce — 102 gaca (3 yaca B Henento0), B 9 kinacce
— 102 gaca (3 Jaca B HefIeINIO).



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacronokeHue ToYeK Ha NpsMou. M3mepeHue IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[lonymiockocts W yroi. Buael yrinos. HM3MepeHune BenWYuH — YIVIOB.
BeprukanbHble U CMeXHBIE YIUibl. [lapasienbHble U NEpIEHIUKYIIAPHBIC MIPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[inHa somanoi. MHoroyronsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYTOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JJOMaHOM.

Cummetpuunsbie purypsl. OCHOBHBIE CBOMCTBA 0CEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAOLIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjioB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimnaa u o
pousin JIo6aueBCKOro B OTKPBITUM HEEBKIMO0BOM reomeTprun. CBOMCTBA M MPU3HAKU
napajuiesibHbIX OpsiMbix. CyMma yIVIOB  TpEeyrojbHHKA. BHeEmHHWE  yIuibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJAbHUKH

[Ipu3Haku paBeHCTBAa NPSMOYTOJIBHBIX TPEYTrOJbHUKOB. llepneHnukyisp u
HakJIOHHasA. CBOMCTBO MeAUaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IIPOBEIEHHON K
runotenyse. [IpsMoyronabHbIi TPEYTroJIbHUK C YIiioM B 30°.



OxpyxKHOCTH

[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTHl OKPYXHOCTH W Kpyra: LEHTp,
paauyc, AuaMeTp, XopJla, uX CBOMCTBA. B3auMHOE pacmnosoKeHHe OKPYKHOCTU U
npsamoil. KacarenbHas u cexymas K OKpy»KHOCTH. OKpy>KHOCTb, BIIMCAaHHAS B yTOJL.
[TpocTeiiye NOCTpOEHUs C TOMOILBIO LIUPKYJIA U JTMHEUKH.

I'eomeTpuyeckue MecTa TOYEK

[ToHsiTHE O reOMETPUYECKOM MecTe ToueK. [Iprumepbl reoMeTpuuecKux MecT
TOUYEK Ha IJIOCKOCTH. buccekTpuca yria v cepeAMHHBIN NepIEHAUKYIISP K OTPE3KY
KaK TeoOMEeTpUYecKue Mmecra ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
eHTp. Meroa reoMeTpruIecKMX MECT TOUEK NP PELIEHUH F'€OMETPUYECKUX 3a1a4.

ITocTpoenusi ¢ MOMOIIBLIO HMPKYJISA U JIMHEHKH

Uctopuueckue ceaeHus. OOOCHOBAaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3aJ1ayy Ha MOCTPOCHMS, pELIEHUE 3a]1a4 HA IOCTPOCHNUE HUPKYJIEM U JIMHEHKOM.

8 KVIACC

YeThIpEéXyroJbHUKU

[lapamnenorpamm, €ro mNpu3HaKW U cBoicTBa. IIpAMOyroiabHUK, pPoMO,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBoiicTBa U npusHaku. [IpsmoyronbHas Tpaneuus. CpeHss JIMHUS TpaneLuu.

Cpennsss MMHUS TPEyrojbHUKa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJIbHHKA.
TeopeMa o0 nepeceyeHnn MeuaH TPEYTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa AJ1 TPOU3BOIBHOTO YETHIPEXYTOIBHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBHI.

IMoxoome

[Togobue TpeyrodbHUKOB, Kod(pdunueHnt mnomodbus. Ilpusznaku mnomoous
TpeyroJbHUKOB. IIprMeHeHne mom00MS TpPH PEIIEHUH TEeOMETPUUYECKHX U
MPaKTUYECKUX 3a]1a4.

IL1omans

[Tonsitue o mmomanu. CBoWcTBa IUIOMIANIEH TEOMETPUUYECKUX UTYP.
[Ipocreiime GopMynbl s MIIOIIAAM TPEYTOJNbHUKA, MTapajuiesorpaMma, pomoa u
Tpanenuu. [lnomaan nogoOHeIX Guryp. OTHOIIEHHE MIIOIIA/IEH TPEYTOJIbHUKOB.

Teopema IIudgaropa

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
PaKTUYECKUX 3a]a4.

DJIeMEeHTbl TPUTOHOMETPUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPsIMOYTOJbHOIO
TpeyrojbHuKa. TpuroHomerpuueckue QyHkiuu yriaoB B 30°, 45° u 60°.
[IponopioHaNbHBIE OTPE3KU B IPSIMOYTOJIbHOM TPEYTOJIbHUKE.



Yriabl 1 4eTBHIPEXYT0JILHUKHI, CBSI3aHHbIE ¢ OKPYKHOCTHIO

BrricanHbie ¥ IEHTpaIbHBIC YTIIbI, YTOJI MEXKIY KacaTeIbHON M XOPI0H. Y TIIbI
MEXIy XOpJaMd U CeKyIIMMHU. BrucaHHbIe W ONHCAaHHBIE OKPYKHOCTH
TPEYrOJbHUKA W YETBIPEXYTONbHUKU. CBOWCTBA M TPHU3HAKH BIHMCAHHOTO
4eTHIPEXYroJbHUKA. B3anMHOE pacroiokeHne HBYX OKpyxkHocTell. Kacanue
OKpykHOCTel. OOI111e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Pemenue TpeyrojibHMKOB

Cunyc, xocuHyc, TaHreic yriaoB ot 0° nmo 180°. OcnHoBHOE
TPUTOHOMETPUUECKOE  TOXKIECTBO. @opMynbl  npuBeneHus.  Pemenue
TPEYroJILHUKOB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. PellleHne MpakTHYeCcKuX
3aJ1a4 € UCMOJIb30BAHNEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pemenue 3aiau
F€OMETPUYECKON ONTUKH.

TpuronomeTpuyeckue dopMmynsl sl IUIOWAQAM  TPEYroJbHUKA,
napasiesniorpamma, pom0Oa, tpanenuu. dopmyna ['epona. dopmyna muiomaIu
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHNKOB

Xopabl ¥ MOAO0OHBIE TPEYTOIBHUKH B OKPY>KHOCTH. Teopema o mpou3BeIeHUU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEAECHUH OTPE3KOB CEKYIINX, TEOPEMA O KBaJapaTe
KacaresbHOU. [IpuMeHeHune npu pereHnn reOMeTpuIecKux 3a1ad. Teopemsl UeBsl
u Menenas. [lonsitue o romoreTuu.

MeTtoa KoOpaAUHAT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJI0BOM KOA(p(UIMEHT U CBOOOIHBIN
YIeH, UX TreoMeTpuyeckuil cmbica. [lapamienbHOCTs M NEePHNEHIUKYISIPHOCTD
npsMBIX (depe3 yriioBoi Kodh UIMEHT).

YpaBHeHnE OKpY)KHOCTU. HaxoxneHne nepeceueHnii OKpy>KHOCTEU U MPSIMBIX
B KoopauHarax. @Dopmyna paccTosHus OT TOUYKM J0 mpsmou. IDliomans
napajjieiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOM ILJIOILA[IH.
[IpumeHeHnne MeTojja KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKHUX
3a/1ayvax.

BexTopsl

BekTopbl Ha miockocTd. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYTOJbHUKA U MapajulesiorpaMMa. Y MHOXKEHHUE BEKTOpa Ha uncio. KoopauHaTsl
BekTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHne BEKTOPOB B (PU3UKE, IICHTP Macc.

[Tonsitue o Oasuce (Ha IIOCKOCTH). Pa3nmokeHuss BEKTOpPOB 1O Oaswmcy.
CkansipHo€ TPOU3BENCHUE BEKTOPOB, '€OMETPUUYECKUN CMBICI W BBIPAXKEHHUE B
JEKAPTOBBIX KoOpAMHATaX. JIMCTpUOYTUBHOCTh CKAJISAPHOTO IPOU3BEICHUS.
CkansipHO€  TPOW3BEACHUE M  MNpOeHUpoBaHHE. [IpUMEHEHue CKaIIpHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXIECHMS [JUIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J1IMHA OKpYKHOCTU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME JUIMH AYr OKpyXxHocTed. Ilmomane kpyra, cekropa,
cermenTa. Mctopudeckue cBeieHUs: 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cumMeTpuuHble purypsl. [IoBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBwxeHuss U ero cpoiicTBa. PaBeHcTBo Quryp. IlposiBieHus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXkIaHUHA U PEaTU3aldU €ro
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (HYHKIHOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K 0OCYXIEHUIO ATHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAaHUEM BaKHOCTH
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBJICHHOCTH, OCO3HAHMEM BAXKHOCTH MaTEMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHHHM BCEHM JKU3HU MJis YCHEIHOM NpodeccHoHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEUIeHUH, pacCyX JACHUM, YMEHUIO BUIECTh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) ueHHocTel HAY4YHOI'0 MO3HAHUSA:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENOBEKA, MPUPOJIbI U
o0miecTBa, MOHUMAHHMEM MaTEeMaTHYECKON HayKu Kak cdepbl UeI0BEUYECKOM
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaTEMATHYECKOW KYyJbTypOW Kak CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEOBATEIBCKOMN NEATEIBHOCTH;



6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKHWE 3HAHHUS B HWHTEpPEcax CBOETO
3I0pOBBS, BEJIEHUS  3A0pPOBOro  oOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTIo K€ MpaBa IPyroro 4eIoBeKa;

7) 3K0J10TMYeCKOr0 BOCIIMTAHHUS:

OpUEHTALMEN Ha IPUMEHEHHE MAaTEMaTUUECKUX 3HAHUM JUIs pellieHus 3a1a4 B
00J1aCTH COXPaHHOCTH OKPY:KAIOIIEH Cpe/ibl, MNIAHUPOBAHUS TOCTYNKOB U OLIEHKH
UX BO3MOXHBIX MMOCJHEICTBUI JJI OKpYKaroLEeh cpebl, 0CO3HAHUEM TII100aIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELICHUS;

8) apanTanuM K M3MEHAIIUMCS YCJIOBHAM COLMANBHOM M NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOAEH, MPUOOpETaTb B COBMECTHOM AESATENbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HAHHM, (HOPMYITUPOBATH UIIEH,
MOHATHS, TUIOTE3bl 00 00BEKTaX M SIBJICHUAX, B TOM YHUCJIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH, IJIAHUPOBATh
CBOE pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIIUHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEHIeHUs] U ACHCTBUSA, (OPMYIHpPOBATH M OLEHUBATh PUCKUA U
NOCJIEICTBUSL, (POPMUPOBATH OIBIT.

METANIPEIJMETHBIE PE3YJIBTATDI
B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi Oyayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIILHBIMU  JEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3zoBble Jiornueckue JaeicTBua:

BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHATHUM, OTHOIICHUW MEXKIy TMOHATHSAMH, (DOpMyIUpPOBaATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIACCU(UKAIUH,
OCHOBaHWsI 711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpIUTENbHbBIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIC U 00II[1E, YCIOBHEIC,

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIOJB30BAaHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIICIICHHBIX KPUTEPHCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (hopMUpOBaTh THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TTO3UIINIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HMHGOPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.



KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe el CTBUS:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHWS [0 XOAy peIIeHUS 3aaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B XOJIe¢ OOCYXJICHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jMyhe W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEN ayIUTOpHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboOThl TPU pEIICHWH YYEOHBIX MaTEeMaTHYCCKUX 3aaad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUIAHHPOBATH OPTAaHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboTHI, 000011aTh MHEHHUS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U MHBIC); BBITIOJHSATH CBOIO YaCcTh PaOOThI 1 KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMHU WICHAMU KOMaH/bI, OIICHUBATh KA4eCTBO pe3yJbTaTa
KaueCTBO CBOETO BKJIJa B OOIIMI Pe3yJIbTaT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISITH TPOOJIEMBI JJISl PEIICHUs] B >KU3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAaX MPUHSTHS PEIIeHUH (MHAUBUAYAIbHOE,
IpyHIIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (UJId €ero
4acTh), BBIOMpaTh CHOCOO pEIIeHUS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapPHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbrara
pelleHus: MaTeMaTHYeCcKOH 3a1a4u, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHN TPU U3yYEHHUH MaTeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI
K koHI1ly 00y4yeHus B 7 kiaacce 00y4aromunics MOJIyYUT CIETYIOIINE TPEIMETHBIE
pEe3yJbTaThI:

Pacrnio3HaBaTh HM3y4€HHBIE TE€OMETPUYECKHME (UIYpBl, ONpEeNeNsaTh HX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb TIEOMETPUYECKHE (DUTYpBI, BBINOIHATH
YEPTEKHU 110 YCIOBUIO 3a7a4u. MI3MepsaTh IMHENHbIE U YITI0BbIE BEIUYUHEL. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTp NPUKUAKY U OLIEHKY JMHEWHBIX W YTJIOBBIX BEJIUYUH INPEIMETOB B
peanbHOW >KM3HU, pa3MEPOB NPHUPOAHBIX OOBEKTOB. Pa3nuuarh pasMepbl 3THX
OOBEKTOB M0 MOPSAJIKY BETUYHHBI.

CTpouTh YEepPTEXKH K TEOMETPUUECKUM 33]1a4aM.

Ilonp30BaTbCAd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTrOJIbLHUKOB MIPU PELIEHUH 3a]1a4.

[IpoBOANTE JTOTMYECKUE PACCYKAECHUS C UCIOJIB30BAaHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMHU PABEHCTBA MPAMOYIOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJHMAHBIL, IPOBEAEHHOMN K TMIIOTEHY3€ IIPSMOYIOJIBHOIO TPEYTOJIbHHUKA,
B PELIEHUH I'€OMETPUYECKHUX 3a]a4.

Onpenensate nNapawieabHOCTh MPSAMbBIX C IOMOIIBIO YTII0B, KOTOpPbIE 00pa3yeT
Cc HUMH cekyuias. OnpenensaTs NapauieIbHOCTh MPSAMBIX C ITOMOIIBK) PaBEHCTBA
PACCTOSIHUAN OT TOYEK OJHOM MPSMOU A0 TOUEK APYTrOr MPSIMOM.

PemaTe 3a1aumn Ha KjeT4aTol Oymare.

[TpoBOIUTH BBIUMCICHUS U HAXOUTh YMUCIOBbIE U OYKBEHHBIE 3HAUCHHUS YTIIOB
B F€OMETPUYECKUX 3aJa4ax C MCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpPH MEPECEYCHUU JIBYX
IapajulesIbHBIX MPSAMBIX CEKyller. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKICHUE
YTJIOB.

Bnanets monsitueM reomerpuyeckoro mecra touek (I'MT). Omnpenensith
OHMCCEKTPHUCY yIJIa U CEPEAUHHBIN NEPIEHIUKYISAP K OTPE3KY KaK FT€OMETPUUYECKHE
Mecta Touek. [lonb3oBaTecs noHATHEM reoMeTpruueckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUU 3a1a4.

@opMyIUpOBaTh ONpPEAEICHUs OKPYKHOCTU M Kpyra, XOpIAbl U JUaMeTpa
OKPY’>KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IPUMEHATH
OTU CBOWCTBA IIPU PELICHUU 33/1a4.



Brnagere moHsATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoJuTh €€ MeHTp. Jloka3pIBaTh M UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEePIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHOW K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KAcaTEIbHOW U paguyca, MPOBEAEHHOTO K TOYKE KAaCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKHU, U MPUMEHSATH 3TO B PEIICHUU T€OMETPUYECKHUX 3a]1a4.

Jloka3plBaTh M NPUMEHSTh MPOCTEUIINE TEOMETPUUECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOIIBIO LIUPKYJIA U
JIMHEWKHU.

K xoHIty 00yueHus B 8 kiacce 00y4aromuiics MOJTYYUT CISAYIOIIUE MPEIMETHBIC
pE3yNbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
II0JIB30BAThCS MX CBOMCTBAMM IIPU PEIIEHUU F€OMETPUYECKHUX 3anad. Pasznuyars
IpU3HAKU M CBOMCTBA MapajienorpaMma, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTh MPU PEIICHUH T€OMETPUYECKUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOUKU MEPECEUEHUs MEAUAH TPEYroJbHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

BianeTs noHsTHEM CpEeHEN TMHUU TPEYTOJIBHUKA U TPAIIELIUH, IPUMEHSTh UX
CBOWCTBA MPU PELIEHUH TeOMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpEMY O TNPOMOPLHMOHATIBHBIX OTpe3Kax, NPUMEHSATh HX I PELICHUS
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh II€HTpaJbHO-CUMMETPUYHbIE (GUTYpPbl U HCHOJIb30BaTh HX
CBOMCTBA MPU PEIICHUHU 3a/1a4.

Bnanets moHATHSMH MOA00MS TPEYroJAbHUKOB, Kod(duuueHnta mnomoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX TPEYroJIbHUKOB. MIMeTh npencraBiieHrue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCsi MpU3HAKAMU
no/100us TPEYroJIbHUKOB MU PEHIeHUH TreoMeTpudeckux 3aaad. [lokaspiBaTh U
INPUMEHSATH OTHOIIEHHS IPOMOPLMOHAIBHOCTH B MPSAMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumeHsTh Mogo0ue B NPaKTUYECKUX 3aadax.

BeiBomuTh W HMCHOJIB30BAaTH MpoCTeIue (QopMyasl ISl TIOIIAAH
TpeyrojbHHUKa, MapaaiesorpaMma, poMoa u Tpanenuu. Beraucnare (pa3nuyHbiMu
cnocobaMu) TUIOLIAAb TPEYroJbHUKA M IUIOIIAAd MHOTOYTOJBHBIX (UTYD
(monb3ysich, TAE HEOOXOAWMO, KaJIbKYJISATOPOM). 3HATh OTHOIICHUE IUIOMIACH
NOJ00OHBIX (PUTYp M NMPUMEHSATh MpU penieHuu 3anad. [IpuMeHsATh mogydeHHbIe
YMEHHS B IPAKTUYECKUX 3a/1a4aX.



[Tone3oBatbess Teopemoii [ludaropa ans pemeHUsT TEOMETPUUYECKUX U
paKkTUYeCKuX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIETb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOSITEIIBHO JENATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUITUHBI.

Brmagets MNOHATMEM BIMCAaHHOTO W ILEHTPAJIBHOTO YIVIA, YyIJAa MEXIy
KacaTeJIbHOM M XOpJOW, OIMCAaHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHHKA U
YETHIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IPU PELICHUU 3a/1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM MOJ00UsS U TPUTOHOMETpUHU (TOJB3YsCh, TIE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHI1ly 00y4yenus B 9 kiacce 00y4aromuics MOJydUT CIEAYIOIINE TPEIMETHBIE
PE3yJIbTaThI:

3HaTh TPUTOHOMETpHUUYECKUE (YHKIIUU OCTPHIX YIIIOB, YMETh HAXOAUTH C MX
MOMOIIBIO Pa3IUYHBIE DJIEMEHTHl MPSAMOYTOJBFHOTO TPEYTOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAIBKYJISTOPA) THHBI
U YTJIbI JUIsl HETAOJMUYHBIX 3HAYEHUH.

[Tonb30Batbes popmynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM 7l HAXOXICHUS COOTHOIICHUHW MEXAY TPUTOHOMETPHUESCKUMU
BEJIMYMHAMH.

Jloka3pIBaThb TEOPEMY CHHYCOB U TE€OpPEMY KOCHMHYCOB, NIPUMEHATHb HUX IUIf
HAXO0XKJICHUS PA3IUYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PELIEHUE TPEYTOJbHUKOBY),
OpU PEIICEHUH TEeOMETPUYECKUX 3ahay. [IpuMeHsATh NOoJyyeHHbIE 3HAHUSA MPH
pelIeHnH MPaKTUYECKUX 3a/1a4.

[TpruMeHsSTh TPUTOHOMETPHIO B 33/1a4aX Ha HaXOXKACHHE IJIOMIAH, BHIBOJAUTD
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOMIATU TPEYTOJIbHHKA,
napajiesorpaMmma, poM0a, Tparnemuu, BEIBOJAUTh U TPUMEHATh hopmyny ['epoHa u
dbopMyITy JUIsI TUTOIIAIH BBITYKJIOTO YeTHIPEXYTOILHUKA.

HmeTh npeAcTaBieHue 0 TOMOTETHH, IPUMEHSTH B TPAKTUIECKUX CUTYaI[USX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3ajay.

Hcnonp30oBaTh TEOPEMbl O BMOHCAHHBIX YIJIAX, yriax MEXIy Xopiamu
(CeKyUIMMM) U yTiie MKy KacaTeabHON U XOPOH MPHU pEeUICHUH FeOMETPUUECKUX
3amad. J{oka3pIBaTh W MPUMEHITh TEOPEMBl O MPOW3BEACHUU OTPE3KOB XOPI, O
MIPOM3BEIEHUU OTPE3KOB CEKYIIUX, O KBapaTe KacaTeIbHOM.

Bnagers moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHUEM
OpssIMOM  Ha TUIOCKOCTH. Bragerb MNOHATHSAMM YIJIOBOTO KO3(PQUIMEHTa U
CBOOOIHOTO YJI€HA, MOHUMATh WX TE€OMETPUYECKHI CMBICI U CBS3b YIJIOBOTO
ko3 duireHTa ¢ Bo3pacTaHueM U yObIBAaHUEM JTUHEWHOU QYHKIIUU. YMETh peniaTh
METOJIOM  KOOpJIMHAT  3aJayd, CBsI3aHHbIE C  MApaUIETbHOCTBIO U



MEPHEHIUKYJISIPHOCTIO MPSAMBIX, MEPECEUECHUEM MPSMBIX, HAXOXKJIECHUEM TOUYEK
MepeceyeHus.

BeiBomuTh ¥ BIAJETh YpPAaBHEHUEM OKPYKHOCTH. Hcmonb30BaTh METOA
KOOpDAMHAT Uil HAXOXKICHHUS IEPECEUCHU OKPYKHOCTEM W MpsMbIX. Bragers
dbopmynamMu paccTOSHHMS OT TOYKH JO MPSMOM, IUIOLIAJAM MapajuiesiorpaMMa B
KOOpJIMHATAaX, WUMETh TMOHATHE 00 OPHEHTHPOBAHHOW mIomanu. llomb30BaThCs
METOJIOM KOOPJIMHAT Ha INIOCKOCTH, TPUMEHSTH €T0 MPHU PEIICHUH TEOMETPUYECKUX
U TpaKTUYECKUX 3a1ady. [IpuMeHSATh METOJ KOOpAWHAT B  MPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX 3a]a4ax.

Branerb NoOHSATHEM BEKTOpAa. YMETh CKJIAJbIBaTh M BBIYUTATh BEKTOPHI,
YMHOXaTh Ha YKCJIO, BIAJETh MpPaBUIaMU TPEYTOJbHUKA W MapajijiejorpaMma.
Brnanerh npakTUYECKUMU HUHTEPIPETALUSIMUA BEKTOPOB. YBEPEHHO MOJIb30BAThCS
KOOpAMHATaMH BEKTopa. BnaaeTb CI0XEHUEM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpJINHATAX.

Nwmets npencrabienue o 0asuce (Ha MIOCKOCTH). PackiianibiBaTh BEKTOPHI 1O
O0aszucy. PacknagpiBaThb BEKTOPhl CHJI C TIOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpUMEHSATh TMOJyYeHHBbIE 3HAHHUS B
MPOCTEUINX (PU3NUECKHUX 3a/1auax.

Branerb MOHSATHEM CKaJISPHOTO MPOM3BENCHUS BEKTOPOB, MOHHMAaTh €ro
Tr€OMETPUYECKUM CMBICI U YBEPEHHO TMOJIb30BAThCS €TI0 BEIPAKEHUEM B JIEKAPTOBBIX
KOOpAWHATax. 3HaTh AUCTPUOYTUBHOCTH CKaJSIPHOTO MPOU3BEACHUS U €T0 CBS3b C
npoerupoBaHueM. [IpUMEHSTh CKalpHOE MPOU3BEIICHHE BEKTOPOB IS
HaxXOXJIEHUS [JWH U YIJIoB. Pemarh reoMeTpudecKHe 3ajJadyd C IOMOIIbIO
CKAJIIpPHOTO TIpou3BeneHus. Vcrnob30BaTh CKaIspHOE MPOU3BEAECHUE BEKTOPOB B
anredpanyeckux U (PU3NYECKUX 3aavax.

Brnanerh MOHSATUSMU TPABWJIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPYKHOCTH M PaJUaHHON MEpPHI yTIiia, BEIYUCIIATh MIOAAb KpyTa U
ero vyacrer. [lonumare cmbicit uncna m. [IpUMEHATh MOJyYEHHBIE YMEHUS IPU
pelICHUH MPAKTUYECKUX 3ajad. 3HaTh HUCTOPUYECKUE CBEICHUS 00 HM3MEpPEHUU
JUTUHBI OKPY>KHOCTH U IIOIIAAH KpyTa.

NmMeTs mnpencTaBieHHME O TMPeoOpa3OBaHUM IUIOCKOCTH, O JABUMXKCHHSX.
Haxonuth ocu, UEHTPHl CUMMETpPUH (GUTYp, IEHTPHI TOBOPOTA, HAXOAWTH
KOMITO3UIIMKA TPOCTEHIHMX TpeoOpa3oBanuii. [IpuMeHATh MBWKEHUS TUIOCKOCTH
MIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMAaTUYECKHE
MOJIENH ISl 3a/1a4 PEeAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TPUMEHEHHEM TOJ00Ms W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJIB3YSACh, THE
HE00X0IMMO, KaJTbKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpomsneie  TpaxTiveckie (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI pecypenI
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruIecKue (GUrypsl ¥ UX CBOMCTBA. 28 1
W3mepenne reoMeTpuyecKix BEITMIHH
2 TpeyronbHUKU 19 1
3 [TapamnensHocTs. CymMMa yriioB 15 1
MHOTOYTOJIbHUKA
[TpstMmoyTONbHBIE TPEYTOIBHUKH
5 ['eomeTpuueckre HepaBeHCTBA 1
OxpyxHOCTb. [ 'eoMeTpruyeckue mecta
6 Touek. [TocTpoenus ¢ TOMOILIBIO TUPKYJIS 18 1
U JIMHCHKH
7 HOBTOPGHHG, 000011IeHNE, CUCTEMATH3AINS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
YeThIpEXyTrobHUKU 22
[Inomans 14
3 Teopema [Iudaropa u Havana 12 1
TPUTOHOMETPHUHU
4 I[ToxoOue 24 1
5 VYribl U 4eTBIPEXYTOJBHUKY, CBA3aHHBIE C 21 1
OKPY>KHOCTBIO
5 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 9
3HAHUUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0




9 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 [TogoOue TpeyroJbHUKOB 12 1
2 Pemienue TpeyroibHUKOB 22 1
3 BexkTopsl 20 1
4 Meroa koopAauHAT 10 1
5 [IpaBuiibHBIE MHOTOYTOJIBHUKY. J{rHA 16 1
OKPY>KHOCTH H ILJIOMIAb KpyTa
6 JIBMOKCHUS INIOCKOCTH 11 1
7 [ToBTOpEHME, 0606meHPUIe, 1
CUCTeMAaTH3aI¥sl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JIeKTPOHHBbIE
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue Aara unpporsIe
Bcero u3ydeHusi  o0Opa3oBaTeJIbHbIEC
padoTshI padoThI pecypenI
1 Hcropust BOBHUKHOBEHUS U PA3BUTHS 1
reOMETPUU
5 HayvanbHble OHATUSA TEOMETPUH. 1
Touka, npsmasi, OTpE30K, Jy4
3 HauanbHblie MOHATHS TEOMETPHH. 1
Touka, npsAmasi, OTpE30K, J1y4
[TonsiTue 06 akcuome, TeopeMe,
4 JIOKa3aTeJIbCTBE, ONPEIACIICHUH, 1
CBOICTBE, TPU3HAKE
B3aumHoe pacnonoxeHue Touek Ha
5 npsiMoil. I3Mepenune JuiMHbI OTpe3Ka, 1
pPacCTOSIHUE MEXAY TOUKaMU
B3anMHOe pacnonoxeHue TOYeK Ha
6 npsiMoil. MIaMepenue JUIMHbBI OTpe3Ka, 1
pPacCTOSIHUE MEXAY TOUKaMU
B3anMHOe pacnionoxeHue ToYeK Ha
7 npsMoil. MIzMepenune JUIMHBI OTpe3Ka, 1
paccTosiHUE MEX]ly TOUKaMU
8 [TonymnockocTs 1 yroi. Buasl yrios. 1

W3mepeHne BeIMYrH yII0B




[ToxymmockocTs 1 yrois. Buasl yrios.

o W3mepeHne BeIMUrH yII0B

10 ITomynnockocts u yroisi. Buael yrios.
H3mepeHue BenM4rH yIiioB
BepTukaibHble 1 CMEXHBIE YIJIBI.

11 [TapanienbHbIC W IEPIICHIUKYIISIPHBIC
psiMbIe
BepTukaibHble U CMEXHBIE YIJIBI.

12 [TapannenbHble U EPIIEHIUKYISPHBIE
psiMbIe
BeprukanbHbie U CMEKHBIE YTJIbL.

13 [TapannenbHble U IEPIEHIUKYISIPHbIE
psiMbIe
BeprukanbHbie U CMEKHBIE YTJIbL.

14 [TapamienpHbIE U EPIICHIUKYIISIPHBIE
psiMbIe
BeprukanbHble M CMEKHBIE YTJIBL.

15 [TapamienpHble U NEPIIEHIUKYIISIPHBIE
psiMbIE

16 buccekrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Bunpl nomansix. JnuHa
JIOMaHOU

20 Jlomanas. Buapl momanbiX. J{nuHa
JIOMaHOU

21 MHuoroyronasHuku. [lepumerp

MHOT'OYT'OJIbHHKA. IlonsTue o




BBIITYKJIBIX U HCBBITYKJIBIX
MHOTI'OYT'OJIbHUKAax

22

Mmuoroyronsauku. [Tepumerp
MHoOroyrosibHuka. [Ionarue o
BBIITYKJIBIX U HEBBIITYKJIBIX
MHOI'OYTOJIbHUKaX

23

24

25

26

MuoroyronsHuku. [lepumetp
MHoOroyrosibHuka. [Ionarue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTI'OJIbHUKAX

Mmuoroyronsauku. [lepumerp
MHoroyroibsHuka. [lonarue o
BBIITYKJIBIX M HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

Mmuoroyronsauku. [lepumerp
MHOTroyroibHuka. [lousarue o
BBIITYKJIBIX M HEBBIITYKJIBIX
MHOTOYTOJIbHUKAX

WHCTpyMEHTBI Ul U3MEPEHUN U
IIOCTPOEHUM

27

HMHCTpYyMEHTHI AJ1s1 UBMEPEHUH U
MOCTPOEHUI

28

KonrtponsHas padora no reme "Hauana
reomerpud. [Ipocreiimme
reoMerpuueckre GUrypsl u ux
cBolicTBa. M3MepeHne reoMeTpuiecKux

q)HrypH




Menauana, GucceKTprca U BBICOTA

29
TPEYroJIbHUKA

30 Menauana, GrcceKTprca 1 BBICOTA
TpPEYrojbHUKa

31 PaBeHCTBO TpeyrojabLHUKOB

32 [IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

33 IlepBslii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

34 IlepBblii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

35 [IepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

36 ITepBslii 1 BTOpOU IPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJIBHUKU U UX
CBOMCTBA

38 PaBHOOE1pEeHHBIE TPEYTONBHUKHU U UX
CBOMCTBA

39 PaBHOOeipeHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO
TpPEYrojbHUKa

41 [Tpu3Hak paBHOOEAPEHHOTO
TPEYroJIbHUKA

42 Tperuil npu3HaK paBeHCTBA

TPEYTOJIbHUKOB




Tperuil npu3HaK paBeHCTBA

43
TPEYTroJIbHUKOB

m Tperuil npu3HaK paBeHCTBA
TPEYroJIbHUKOB
@uUrypsl ¢ 0CEBO CUMMETpPHEH.

45 [IpumMepsl CHMMETPUHU B OKPY>KArOIIIEM
MuUpe
@uUrypsl ¢ 0CEBO CUMMETpPHEH.

46 [TprMepsl CHMMETPUH B OKPYXKAIOIIEM
MUpe

47 KonTtponpsHast pabora o Teme
"TpeyronbHuku"

48 [TapaieabHOCTh TPSIMBIX

49 CBoiicTBa M IPU3HAKH MAPATUICTHHBIX
IPSIMBIX

50 CBoiicTBa M IPU3HAKH TTAPAJUIETHHBIX
TIPSIMBIX

51 CBoiicTBa U MpU3HAKHU MapauIeIbHbIX
MPSIMBIX

59 CBoiicTBa M IPU3HAKY TTAPAJUIETHHBIX
MPSIMBIX

53 CBoiicTBa M IPU3HAKY TTAPAJUIETHHBIX
TIPSIMBIX

54 CBoiicTBa M MPU3HAKYU MapauIeIbHBIX
MPSIMBIX

55 CymMa yrIioB TpeyroyibHHUKa

56 CymMa yriioB TpeyroyibHHKa

S7 Bremnue yrisl TpeyrojibHHUKa




58

Bremnue yrisl TpeyrojibHHUKa

59

60

61

CymMa BHYTpPEHHHX YTJIOB
MHOTOYTOJIbHUKA U CYMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA

CymMa BHYTPEHHHX YIJIOB
MHOTOYTOJIbHUKA U CyMMa BHEIIHUX
YIJI0B BBIITYKJIOIO MHOTOYT'OJIbHUKA

CymMa BHYTPEHHHX YIJIOB
MHOTOYT'OJIbHUKA U CYyMMa BHEIIHUX
YIJI0B BBIITYKJIOTO MHOTOYT'OJIbHUKA

62

KonTtponpsHast pabora o Teme
"[NapamnensHocts. Cymma yrioB
MHOT'OyTOJIbHUKA"

63

64

[Ipu3Haku paBeHCTBa NPSIMOYTOJIbHBIX
TPEYrOJIbHUKOB
[Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB

65

66

67

68

[IeprieHauKyYIsp U HAKIOHHAS

CBOliCTBO MeIMaHbI IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

CBOliCTBO MeIMaHbI IPSIMOYTOJIBHOTO
TPEyroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€

[IpsAMOYTOJIBHBINA TPEYTOJIBHUK C YIJIOM
B 30 rpamycoB

69

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM
B 30 rpamycoB




CooTHOIIEHHS MEX/y CTOPOHAMU U

70 yIJIaMy TpeyrojibHUKa

71 CooTHOIIEHHS MEX1Y CTOPOHAMU U
yriamu TpeyrojbHUKa

7 HepaBeHCTBO TpeyrojabHUKA.
HepaBeHcTBO 0 JUIMHE TOMaHOU
HepaBeHcTBO Mex 1y nepreHANKYIIPOM

73 Y HAaKJIOHHOW. PaccTosiHue OT TOYKH 10
MPAMOM
KonTtponpsHas pabora mo Temam

74 "IIpstMOyTOJIbHBIE TPEYTOJIBHUKH'",
"I"eomeTprueckue HepaBeHcTBA"

75 OKpuy)KHOCTB, XOPJIbl U IUAMETPBI, UX
CBOICTBa

76 OKpVy>KHOCTb, XOpJIbl U IUAMETPBI, UX
CBOICTBa
B3anMHOe pacnonioxeHre OKpyKHOCTH

77 u npsamoil. KacarensHas u cexymas k
OKPYKHOCTHU
B3anMHOe pacnonoxeHne OKpyKHOCTH

78 u npsamoil. KacarensHas u cexymas k
OKPYKHOCTHU
B3aumHoe pacnonoxeHue OKpyKHOCTU

79 u npsamoi. KacarenpHas u cexymas K
OKPYXHOCTH

80 OKpy’KHOCTb, BIIUCAHHAS B yToOJl

81 OKpy’KHOCTb, BIIUCAHHAs B yTOJl




82

[IoHsATHE O TEOMETPUYECKOM MECTE
ToueK. [IpumMepbl reoMeTpU4EeCcKUX MECT
TOYEK Ha IJIOCKOCTH

83

[IoHsATHE O TEOMETPUUECKOM MECTE
To4eK. IIpumepsl reoMeTpuYEeCKuX MeCT
TOYEK Ha IUIOCKOCTH

84

85

OnucaHHasi OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LEHTp
OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ IEHTp

86

MGTOII reoOMCTPHUICCKUX MECT TOUYCK
IIpU pCHICHUH IT'COMETPUUCCKUX 3aJjayd

87

88

Meton ICOMCTPHUUCCKUX MECT TOUCK
IIpU pCHICHUH IT'COMETPHUUCCKUX 3aJjayd

Meton TCOMCTPHUUCCKUX MECT TOUCK
IpUu pCHICHUH I'COMETPUUCCKUX 3aJiaYq

89

90

91

92

MCTO}I reOMCTPHUICCKUX MECT TOUYCK
IpU pCHICHUH TCOMETPUUCCKUX 3aJjayq

O06ocHOBaHUS MPOCTEHUIITHX
MOCTPOEHUI, ATaIlbl 3a1a4H Ha
IIOCTPOEHUS, PEIICHNE 3a1a4 Ha
MOCTPOEHUE IUPKYJIEM U JIMHEHKOMN

O06ocHOBaHUS MPOCTEHUIITIX
MIOCTPOEHUM, JTaIlbl 3a71a4X Ha
MIOCTPOEHUS, PEIICHNE 3a1a49 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOMN

KonTtponbHas pabora o Teme
"OxkpyxHocTb. ['eoMeTpHuueckue mecta




Touek. [locTpoenust ¢ momMouibo
UUPKYJIA U JIMHEHKH"

93

94

95

[ToBTropenue u o600mmenue. Permenue
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOpenue u 0600IIeHNE. Permenune

3a/1a4, WIIIOCTPUPYIOIIMX CBA3U MEXKIY
Ppa3JIMYHBIMU TEMaMU Kypca

[ToBTOpeHue u 006001IeHNE. Permenune
3aJ1a4, WUTFOCTPUPYIOIIUX CBSA3U MEKITY
pa3InYHBIMH TEMaMHU Kypca

96

[ToBropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBS3U MEXKIY
pa3IMYHBIMHU TEMaMH Kypca

97

[ToBropenue u 0600menue. Pemenne
3a/1a4, HIUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

98

99

100

[ToBTOopenue u o6061meHue. Pemenue
3a/1a4, MIUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIMHE TEMaMH Kypca

101

HtoroBast KOHTpoJIbHAs paboTa




[ToBropenue u 0600mmenue. Permenune

102 3a/1a4, WLTIOCTPUPYIOIIHNX CBSI3U MEXKIY 1
pa3InYHBIMH TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I1O0 102

[TPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
1 [Tapannenorpamm, €ro npu3Haku U 1
CBOMCTBA
5 [Tapannenorpamm, €ero nNpu3HaKu u 1
CBOMCTBa
3 [Tapannenorpamm, €ero nNpu3HaKu u 1
CBOMCTBA
4 [Tapannenorpamm, ero npu3HaKku U 1
CBOMCTBa
5 [Tapannenorpamm, €ero nNpu3HaKku u 1
CBOMCTBA
6 [IpssmoyroiapHUK, poMO, KBasipaT, UX 1
IIPU3HAKU U CBOMCTBA
7 [TpstmoyronbHUK, poMO, KBaapaT, UX 1
MIPU3HAKYU U CBOMCTBA
3 [IpssmoyroiapHUK, poMO, KBaipaT, UX 1
MIPU3HAKU U CBOMCTBA
9 [TpstmoyronbHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOMCTBA
10 CpenHsist TuHUSA TPEyrojbHUKA
11 Cpensist TUHUS TPEYroJIbHUKA
12 Tpamnenus. PaBHoOenpenHas Tpanenus, 1

€€ CBOMCTBA U IIPU3HAKHU




Tpaneuus. PaBHoOenpennas Tpamnenus,

13 . 1
e€ CBOIMCTBA U NMPU3HAKHU
14 [IpssmoyromnbpHas Tpanenus 1
15 CpenHsis TUuHUS Tpaneun 1
16 Teopema ®Daneca 1
17 Teopema daneca 1
18 Teopema 0 TpONOPLMOHAIBHBIX OTPE3KAX 1
19 Teopema 0 IPOMOPITMOHAIBHBIX OTPE3KaxX 1
20 LlenTp Macc TpeyroJbHUKA 1
21 LlenTpanbHO-CUMMETPUYHBIEC QUTYPBI 1
29 KonTtponpsHnast pabora o Teme 1
"YeTplpEXyroabHUKN"
93 [Tonsarue mnomaau. CBoiicTBa MIIONIAACH 1
TreOMETPUUECKUX (HUryp
24 ITonstie mromanu. CBOMCTBA ILIONIAAEH 1
TeOMEeTPUUECKUX PUTyp
o5 ITorsarue mwiomaau. CeoiicTBa IIomaaei 1
FEOMETPUUECKUX PUTYp
26 [1nomane npsAMOYyrojibHUKA 1
27 [1nomane npsMOYyrojibHUKA 1
28 [Tnomane mapaenorpamMmma 1
29 [Inomane napamienorpamMmma 1
30 [Tnomane pomba 1
31 [Inomane TpeyroibHUKa 1
32 [Tnomane TpeyroibHUKA 1
33 [Inomane Tpaneuuu 1




34

[Lnomane Tpaneuuun

Pemrenne 3a1a4 Ha BBIYUCJIICHUC

35 .
ionanen puryp

36 KonrtponbHas pabora no reme
"ITnomans"

37 Teopema ITudaropa

38 Teopema [Tudaropa

39 Teopema, obpaTtHas reopeme [Tudaropa

40 [Tpumenenue Teopemsl [Tudaropa npu
pELICHUH IPAKTUYECKUX 3a/1a4

41 [Tpumenenue Teopemsl [Tudaropa npu
pELICHUH MPAKTUYECKUX 3a/1a4

42 [Tpumenenne Teopemsl [ludaropa npu
peIIeHUH MPAKTUYECKHX 3a/1a4

43 KoHTtpoinbHas paborta o teme "Teopema
[Tugaropa"

44 [TponopuroHaNBHbIE OTPE3KU

45 [Tonobue TpeyroabHUKOB, KO3(DPUIIHEHT
mogoous

46 [Tono6ue TpeyroabHUKOB, KOAPPHUIUEHT
noao0us

47 [lepBrIii mpu3Hak noxo0us
TPEYTroJIbHUKOB

48 [TepBslit mpu3HaK M0100Us
TPEYTroJIbHUKOB

49 Bropoii mpu3znak noxobus

TPEYTOJIbHUKOB




Bropoii npu3znak nmomo0ust

50
TPEYroJbHUKOB

51 Tpetwnii mpu3HaK moxo0us
TPEYroJbHUKOB

59 Tperuit npu3HaK Mog00us
TPEYroJbHUKOB

53 [Ipumenenue moo0us MpH peIIeHUH
IPAaKTUYECKUX 3a/1a4

54 [Ipumenenne mogo0us IPH PeIICHUH
NPAaKTUYECKUX 3a/1a4

55 [TpumeHeHne nog00Ms IPU PEeLICHUN
NPaKTUYECKUX 3a/1a4

56 [Ipumenenue moo0us P peIeHUH
NPaKTUYECKHUX 3a/1a4

57 Beenenne nonaTust mpeoOpazoBaHUs
no100ust ¥ Mo1I00HBIX (Uryp

58 [Tnomanu nono6HbIX Guryp

59 [Tnomaan momoOHBIX Guryp

60 [Tnomanu nonobHbIX puryp

61 [IponopuroHanbHbIE OTPE3KU B
NPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 [TponopunoHaabHBIE OTPE3KH B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponoprrioHanbHbIE OTPE3KH B
OPSMOYTOJIBHOM TPEYTOJIbHUKE

64 [IponopumoHaIbHBIE OTPE3KH B

IPSIMOYTOJIBHOM TPEYTOJIbHUKE




[IponopuroHanbHbIE OTPE3KHU B

65 IPSMOYTOJIBHOM TPEYTOJIbHUKE 1
Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
66 OCTPOTO yTJia MPSMOYTOJILHOTO 1
TPEyroJbHUKA
CuHyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
67 OCTPOTO yTJjia IPSIMOYTOJIBHOTO 1
TPEyroJbHUKA
CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC
68 OCTPOTO yriia MPSMOYTOJILHOTO 1
TPEyTroJbHUKA
69 Tpuronomerpudeckue GyHKINUU YTIIOB B 1
30°, 45° u 60°
20 Tpuronomerpudeckue GyHKINUU YTIIOB B 1
30°, 45° u 60°
71 Pemenne 3amau no reme "I[logooue" 1
7 KonTponbHas pabora no teme 1
"ITogooue"
73 BrnvicanHbIE M IEHTPANIBHBIE YTIIbI 1
74 BrnucanHble ¥ IEHTPAJIbHBIE YIUIBI 1
75 BrnvicanHbIE M LIEHTPANIBHBIE YIIIbI 1
76 BrnvicanHbIE M IEHTPANIBHBIE YTIIbI 1
77 Yron Mexay KacaTeIbHOU U XOP0H 1
78 VYron Mexay KacaTenbHON U XOpIoH 1
79 VYTIBI MEXIY XOpJIaMH U CEKYIIIUMHU 1
80 VYTIbl MEXAY XOPIaMHU U CEKYLIUMU 1




Bnucannbie u onmcaHHbIe

81 YETBIPEXYTOJIBHUKH

82 Bnucannble u onvcaHHble
YETBIPEXYTOJIbBHUKH

83 CBoiicTBa M IPU3HAKH BIMCAHHOTO
YETBIPEXYTOJIbHUKA

84 CBolicTBa U PU3HAKU BIMCAHHOTO
YETBIPEXYTOJIbHAKA

85 CBolicTBa U NPU3HAKU BIMCAHHOTO
YETBIPEXYTOJIbHUKA

86 CBoiicTBa M IPU3HAKH BIMCAHHOTO
YETBIPEXYTOJIbHUKA

87 B3anMHOe pacnonoxeHue 1Byx
OKPYKHOCTEH

88 B3anMHOe pacnonoxkeHue 1Byx
OKPYKHOCTEH

89 Kacanue okpyxHOCTEM

90 Kacanue oxpyxHocTel

o1 OO6u1me kacaTelbHbIE K ABYM
OKPYXHOCTSIM
Pemenne 3amay mo teme "Yrisl u

92 YETBIPEXYTOJIBHUKY, CBSA3aHHBIE C
OKPYXHOCTBIO"
KouTtponbnas pabota mo teme "Yrisl u

93 YeTHIPEXYTOILHUKH, CBSI3aHHBIE C
OKPYXHOCTBIO"

94 [ToBTOpEenue no reme

"YeTpIpEXyroapHUKN"




[ToBTOpEeHnue no reme

95 . 1
"YeThIpEéXyroJbHUKH"

96 [ToBTopenue mo Teme "ILnomans"

97 [ToBTopenwue mo Teme "Ilnomanp"

98 [ToBTOpenue no teme "Teopema 1
[Mudaropa u Hayana TpuroHomeTpun"

99 IToBTOpenue no teme "Teopema 1
[Tudaropa u Havana TpuroHomeTpun"

100 [ToBTopenue no teme "Ilogobue"

101 [ToBTopenue mo teme "[lomooue"
[ToBTOpenue no teme "Yrisl u

102 YEeTHIPEXYTONIbHUKH, CBSI3aHHBIE C 1
OKPY’KHOCTBIO"

OBUIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




9 KJIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
Nen/m  Tema ypoka B Hata uudposbie
cero  Kontpoabnbie IIpakTHueckme  m3y4enust
padoTbI padoTbI gﬁeg;;(c):? TETRHBIE

1 Xop/ibl ¥ TOI00HBIE TPEYTOJBHUKH B 1

OKPY>KHOCTH
2 Teopema o mpou3BeIeHUU OTPE3KOB XOPJI
3 Teopema 0 mpoU3BEAECHUN OTPEZKOB XOP/I 1
4 Teopembl 0 MPOU3BEACHUH OTPE3KOB 1

CEKYILUX
5 TeopeMsbl 0 MPON3BECHUH OTPE3KOB 1

CEeKYIINX
6 Teopema o KBajipaTe KacaTeabHON 1
7 Teopema o KkBajipaTe KacaTelIbHON 1
8 Teopemsr YUeBbl 1 MeHenast 1
9 Teopembl UeBbl 1 MeHnenas 1
10 Teopemsl UeBbl 1 MeHenast 1
11 [lonsiTue 0 roMOTETHH 1
12 KonTponsnas padora no teme "Ilonodue 1 1

TPEeYroJabHUKOB"
13 Cunyc, KOCUHYC, TaHTe€HC YrioB oT 0 110 1

180°
14 OCHOBHOE TPUTOHOMETPUYECKOE 1

TOXKECTBO
15 DopMyIsl IPUBEACHUS 1
16 DopMybl IPUBEAECHUS




17

Teopema KOCUHYCOB

18
19

Teopema KOCHHYCOB

Teopema cuHyCcOB

20

21

Teopema cuHyCcOB
Pemienune npakTuueckux 3ajay c

HCII0JIb30BAHUEM TCOPEMBI KOCUHYCOB U
TEOPEMbI CHHYCOB

R

22

Pemrenne npakruyeckux 3aaad ¢
UCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

23

24

25

26

Pemenne npakruyeckux 3aaad ¢
UCIIOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TCOPCMbI CUHYCOB

Pemenue IMPAaKTUYCCKUX 3a/1aq C
HCIIOJIb30OBAHUEM TCOPCMBI KOCUHYCOB U
TCOPEMbI CHHYCOB

Tpuronomerpudeckue GopMyIbl IS
IUIOLIA/IA TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpuueckue GopMyJbl Jis
IUIOLIA/IA TPEYTOJIbHUKA,
napajuiesorpaMma

27

Tpuronomerpudeckue GOpMyIIbI IJIs
IJIOIIAIU TPEYrOJIbHHUKA,
napajuiesaorpamma

28

Tpuronomerpudeckue GOpMyIbl IS
IUIOLIA/IA TPEYrOJIbHUKA,
napassenorpaMmma




29 ®opmyna ['epona

30 ®dopmyna ['epona

31 ®opmyna ['epona

32 dopMya IUIOMIAIH BBITYKIOTO
YEeTBIPEXYTOJIbHUKA

33 dopmyna MmIomaad BEITYKIOrO
YeThIPEXYTOJIbHUKA

34 KonTtponsHast padora o Teme "Pernenne
TPEYroJIbHUKOB"

35 BekTopsl Ha IIOCKOCTH
CrnosxeHue U BBIMUTAaHUE BEKTOPOB —

36 IpaBuJia TPEYroJbHUKA U
napasuiesiorpaMma
CrnoxeHne ¥ BBIYMTAaHHE BEKTOPOB —

37 npaBuiia TPEYroJbHUKA U
napasuiesiorpaMma

38 YMHOKEHHE BEKTOpa Ha YHCIIO0

39 Koopaunatsl BekTopa
CrnoxeHne ¥ BHIYUTAaHHE BEKTOPOB,

40 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAWHATaX
CrnoxeHue U BBIYUTaHHE BEKTOPOB,

41 YMHO>KEHHE BEKTOPA HA YUCJIIO B
KOOpJAWHATaX

42 [IpumeneHne BeKTOpOB B (hr3MKe, EHTP
macc

43 [TonsiTue o 6a3uce (Ha MIOCKOCTH).

Paznosxenust BEKTOpOB 10 6a3ucy




[TonsTre o 6a3uce (Ha MWIOCKOCTH).

44 PasnosxeHus BEKTOPOB 10 0azucy

45 [TonsTre 0 6a3uce (Ha MWIOCKOCTH).
PaznoxxeHust BEKTOPOB 10 06a3uCy
CkansgpHoe Mpou3BeIeHUE BEKTOPOB,

46 F€OMETPUUYECKUN CMBICI U BBIPAXKEHUE B
JIEKapTOBBIX KOOpAUHATAX

47 JucTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

48 CkansipHo€ Mpou3BEICHUE U
POEIIMPOBAHUE

49 [IpumeHeHue CKaIsipHOro MPOU3BEICHUS
BEKTOPOB JUIS HAXOXKICHHUSI IIMH U YTJIOB

50 [IpumMeHeHne CKaIIPHOTO MPOU3BEACHUS
BEKTOPOB I HAXOXKACHUS JUIMH U YIJIOB

51 [IpuMeHeHne CKaIIPHOTO POU3BEACHUS
BEKTOPOB IS HAXOXKJICHHS JUTMH U YTIIOB

59 Pemnenune reomMerprudeckux 3aaad ¢
MOMOIIBIO CKAJIIPHOTO MPOU3BEICHHS

53 Pemenne reomMeTprudeckux 3a1ad ¢
MOMOIIBIO CKAISIPHOTO MPOU3BEICHHS

54 Kontponbnas padota o Teme "BekTopsr"
YpaBHEHHE NIPSIMON Ha IIIOCKOCTH.

55 YrnoBoit ko3 puireHT u cBOOOTHBIHI
YJIeH, X TEOMETPUUYECKUI CMBICI
YpaBHEeHHE NPSIMOI HA TIJIOCKOCTH.

56 YrnoBoit ko3 puiMeHT 1 cBOOOTHBIHI

YJICH, UX FCOMCTpI/I‘-ICCKI/Iﬁ CMBICJI




[TapamienbHOCT ¥ NEPIEHAUKYIIPHOCTD

57 .
psMBIX (Yepe3 yriioBor ko3 uiiuenT)

58 YpaBHEHUE OKPYKHOCTH

59 Haxoxnenue nepeceueHuid OKpyKHOCTEH
U IPSMBIX B KOOpIUHATAX

60 Haxoxnenne nepeceyeHnii OKpyK KHOCTEN
U TIPSIMBIX B KOOPJUHATAX

61 q)OpM}:J'Ia paccTOsIHUS OT TOYKH JI0
psIMOI
[Tnomane napanienorpamma B

62 KOOPJIMHATAX, TIOHATHE 00
OPUEHTUPOBAHHOM IIJIOLIAIN
[IpumeneHne MeToaa KOOPAWHAT B

63 PaKTUYECKH-OPUEHTHPOBAHHBIX
FeOMETPUUECKUX 3a7auax

64 KonTponsHas pabora no teme "Meton
KoopauHat"

65 [TpaBuIIbHBIE MHOTOYTOJILHUKH,
BBIYUCIICHUE UX JIEMEHTOB

66 [IpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE UX JIEMEHTOB

67 [IpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIYHMCIICHUE UX JIIEMEHTOB

68 [IpaBubHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHHE UX JIEMEHTOB

69 Umcno T v IIMHA OKPY>KHOCTH

70 Hucno © v 1IuHa OKPYKHOCTH

71 JnvHa nyru OKpy>KHOCTH




72

JlnvHa 1yru OKpy>KHOCTH

73 Pannannas mepa yria

74 Panuannas mepa yria 1

75 Ilnomane Kpyra u €ro 3JIeMEHTOB 1
(cexTopa u cermeHTa)

76 [Tnomane Kpyra v €ro 3J1€MEHTOB 1
(cexTopa u cermeHTa)

77 Ilnomane Kpyra u €ro 3JIeMEHTOB 1
(cexTopa u cermeHTa)

78 Boruncnenue nepuMeTpoB U IUIOIIA e 1
buryp, BKIIOUAIOMIUX 3JIEMEHTHI KpyTa

79 Boruncnenue nepuMeTpoB U IUIOMIA e 1
¢buryp, BKIIIOUAIOLIUX 3JIEMEHTHI KpyTa
KonTtponpHast pabora o Teme

80 "[IpaBuiTbHBIC MHOTOYTOJIBHHUKH. J{iHA 1
OKpPY’KHOCTH M ILIOIaab Kpyra"

81 ITonsiTue NBU>KEHUS U €r0 CBOMCTBA 1

82 [lenTpanpHas cUMMeETpUs 1

83 LenTpanbHO-CHMMETPUYHBIC (DUTYPHI 1

84 IToBopor 1

85 OceBast cuMMeTpHs 1

86 durypsl, CHMMETPUYHbIE OTHOCUTEIBHO 1
HEKOTOPOM OCH

87 [MapannensHBINA IEpEHOC

88 PaBencTBo puryp

89 [IposiBieHns: CHMMETpUU B IPUPOJIE, 1

JKHUBOIIUCH, CKYJIBIITYPC, apXUTCKTYPC




Komnosunuu asuxenuit (mpocreinme

90 1
IPUMEPHI)

01 KonTtponbHast pabora o Teme 1
" JIBUKEHUS IIIOCKOCTH"

92 IToBTOpEHME MO TEME 1
"YeThIpEXYTOJbHUKU U UX CBOWCTBA"

93 [ToBTOpEeHue no teme 1
"YeThIpEXYTOJbHUKU U UX CBOMCTBA"

94 [ToBTOpenue no teme "lIpsiMoyrosbHbII 1
TPEYroJbHUK U €ro cBoicTBa”

95 [ToBTOpenue no teme "TpeyronbHUK. 1
Pewenne tpeyronbHUKoB"

96 [ToBropenue no teme "Ilogo06HBIE 1
TPEeYrojabHUKN"

97 [ToBTopenue mo Teme "Thiomans" 1
[ToBTOpenue no reme "OKpyKHOCTB.

98 CBolicTBa XOpA U AYT. YTIbl, CBS3aHHbIE 1
C OKPYKHOCTBIO"

99 [ToBTOpenue no teme "OKPYKHOCTD. 1
Bnucannas u onucaHHas OKpY>KHOCTH'

100 [ToBTOpenue no reme "/InuHa 1
OKpPY’KHOCTH M ILIoIaab kpyra"

101 [ToBTOpenue no teme "Bekropsl. Meron 1
KoopauHat"

102 IToBTOpenue no teme "/IBrxeHus 1
IockocTu"

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

7 KJIIACC

Kon

NMpPOBepPsieMOro

pe3yjabTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHUsA

6

['eomeTpus

6.1

Pacrnio3HaBaTh W3y4eHHBIE TE€OMETPUYECKHE (QUTYpBI, ONPEICNATh HX
B3aMMHOE DACIIONIOKEHHE, M300paXkaTb T'€OMETPHUECKUE (QUTYPHI,
BBITOJIHATH YEPTEKHU 110 YCIOBUIO 3a1a4uu. MI3MepsATh TMHEUHBIE U YTIIOBbIE
BEIMYMHBL. Pemarh 3a71aun Ha BBIYMCICHHUE JUIMH OTPE3KOB M BEJINYMH
YIJIOB

6.2

Jenate rpyOyr0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH IPEIMETOB B
peasbHOM KHU3HU, Pa3MEPOB MPUPOAHBIX 00BEKTOB. Paznuyare pazmepsl
3TUX 00BEKTOB MO MOPSAIKY BETUUHNHBI

6.3

Ctpouth 4epTeKH K T€OMETPUUECKHUM 3a/iadam

6.4

ITonb30BaTbcsd IpPU3HAKAMU PABEHCTBA TPEYIOJbHHUKOB, HCIIOJIB30BATh
NPU3HAKH U CBOWCTBA PaBHOOEIPEHHBIX TPEYrOJbHUKOB IPHU PEIICHUU
3a1a4

6.5

HpOBOI[I/ITB JJOTHYCCKHUEC pacCyKACHUA C HUCIIOJIB30BAHHUEM
reOMCTPHUICCKUX TCOPEM

6.6

ITonb30BaTbcs MpU3HAKaMU PaBEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOM K THUIIOTEHY3€ IPAMOYIOJIbHOTO
TPEYroJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a]1a4

6.7

Onpenensatb NapajuleNbHOCTh NPSIMBIX C IOMOIIBIO YIJIOB, KOTOpbIE
oOpasyer ¢ HuMmH cekymas. OnpenensT NapayIeNbHOCTh MPSAMBIX C
IIOMOILBI0 PABEHCTBA PACCTOSAHUM OT TOYEK OJHOM IPSMOM 10O TOYEK
JIpYrou npsamMou

6.8

Pemate 3amaun Ha kieTyaTon Oymare

6.9

[TpoBOIUTH BBIYMCICHUS U HAXOJIUTh YUCIIOBbIE U OYKBEHHBIE 3HAUCHUS
YIJIOB B TE€OMETPUUYECKUX 3aJadax C HCHOJIb30BAaHUEM CYMMBI YIJIOB
TPEYroJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YTJIOB, 0OpPa30BaHHBIX MpHU
MIEPECEYCHNN JIByX NapajUIelbHBIX IMpsAMBIX  ceKkymed. Pemats
IIPAaKTUYECKHE 3a7ja4 Ha HAXO0XK/ICHUE YTIIOB

6.10

Bnaznerp moHsATHEM IeOMETPUUYECKOrO MECTa TOYEK. YMETh OIpeneisaTh
OMCCEKTpUCY yIJIa M CEpelMHHBIM NEpIeHIUKYIsAp K OTpPe3Ky Kak
FeOMETPUUYECKHE MECTa TOUEK

6.11

@opMyIMpPOBATh ONPEAEICHUS OKPYKHOCTH U KPYyra, XOpAbl U JuamMeTrpa
OKPYXHOCTH, IOJIb30BaTbC MX CBOMCTBAMU. YMETh NPUMEHSATH 3TU
CBOICTBA MPY PEUICHUH 33724




Biianets MoOHATHEM ONMKUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHtp. lloap3oBaThecs (hakTamMu O TOM, YTO OUCCEKTPHUCHI

6.12 YIJIOB TPEYTrOoJbHUKA IEPECEKAIOTCS B OJHOW TOYKE, U O TOM, 4YTO
CepeIMHHbIC NEPIECHIUKYJIISPbl K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS
B OJJHOH TOYKE
BnageTe nmoHsATHEM KacaTeIbHOU K OKPYXHOCTH, MOJIb30BaThCSI TEOPEMOM
6.13 0 MEpIEHIUKYISIPHOCTH KacaTeJIbHOW U paauyca, MPOBEAEHHOTO K TOUKE
KacaHus
6.14 [Tonp30BaTbcs  MPOCTEHIIMMHM ~ TFEOMETPUYECKMMH  HEPAaBEHCTBaMH,
' ITOHUMATh UX MPAKTUYECKUNA CMBICIT
6.15 [TpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE TOCTPOEHHUSI C TIOMOILBIO IIUPKYJIS
' U JIMHEHKH
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI
NMPoBePSIEeMOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA
pe3yJabTara
6 ['eomeTpus
6.1 Pacnio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHUKOB, MX DJJIEMEHTHI,
' MI0JIb30BAThCS X CBOMCTBAMU MPHU PELIEHUU T€OMETPUUECKUX 3a/1a4
6.2 [TpuMeHATH CBOICTBA TOUKH MEpECEUEeHUsI MeIUaH TPEyrojbHUKa (LeHTpa
' Macc) B pelIeHuH 3a/1a4
Bnagerp mnoHsTHEM cCpeqHENl JMHUM TPEYroJbHUKAa U Tpareuuw,
6.3 IPUMEHSTh HUX CBOMCTBAa TMpU PpEUIEHHMM T'€OMETPUYECKUX 3ajad.
' ITonb3oBatbea Teopemoit dameca U TEOpeMOM O NPONOPLUOHAIBHBIX
OTpe3Kax, IPUMEHATh UX Ul PEIIECHUS IPAKTUUECKUX 3a7a4
6.4 [IpumeHsiTh  mpu3HAKW  TOA00MS  TPEYroJbHUKOB B PEIICHUU
' reOMETPUYECKHUX 3a0a4
[Tonb3oBatbes Teopemoil Iludaropa nns pemeHuss reoMeTpUUYECKUX U
6.5 MpaKTHYECKHX 3a7a4. CTPOUTh MaTEMaTHUECKYIO MOJIENb B TPAKTHUYECKUX
' 3aJja4ax, CaMOCTOSITENIbHO AeNaTh YepTEX U HaXOAUTh COOTBETCTBYIOLINE
JUTUHBI
Bnagerp noHATHAMH CHHYcCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpEeyrojbHUKa. [1071p30BaThCS ATUMH HOHSTUSIMH IS
peLIeHUs TPAKTUYECKUX 33134
Bbruucnate  (pa3auuHbIMH - coco0amMH) IJIOIIaAb TPEYroJbHUKA U
6.7 IJIOMIAIM  MHOTOYTOJIbHBIX  Quryp (mosb3ysich, Tae HEO0OXOAUMO,

KanbKynaTopoMm). [IpuMeHSTh MOIydeHHbIE YMEHHUS B IPAKTHUYECKHUX
3aJadax




6.8

Brnagers MOHSATUSMU BIUCAHHOTO M LIEHTPAIBHOTO YIJIa, MCIOJIh30BaTh
TEOpPEMBI O BIUCAHHBIX YTJIaX, YIIIaxX MEX]y XOpJamH (CeKyIIUMU) U yriie
MEX1y KacaTelbHOM U XOpA0i IpU pelIeHUH FreOMETPHUUECKHX 3aau

6.9

Bimagers NOHATHEM  ONMCAHHOIO  4YETBIPEXYIOJBHHUKA, IIPUMEHATH
CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJBbHUKA IIPU PELICHUU 3a]1a4

6.10

[TpuMeHATH NOTy4YeHHBIC 3HAHUS HA IPAKTHKE — CTPOUTh MATEMaTHIECKHE
MOJENU /ISl 33/1a4 peasibHOW KM3HM W TPOBOAMTH COOTBETCTBYIOIIHUE
BBIYUCIICHUSI C IPUMEHEHUEM MTO100USN TPUTOHOMETPUH (TIONIB3YSCh, TIe
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KIIACC

Kon
NMpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAWUTH C HX
MIOMOUIbIO  Pa3JMYHbIE 3JIEMEHTbl IMPSIMOYTOJIBHOIO TpPEYroJbHHUKA
(«pemieHue MPSIMOYTOJBHBIX TPEYTrOJbHUKOBY). HaxonuTts (C momoruibro
KaJIbKYJIATOPA) AJIMHBI U YTJIbI 711 HETaOJMYHbBIX 3HAUYEHUIN

6.2

[Tonp3oBaThCs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Ui HAXOXKIACHHUS COOTHOIIICHUM
MEXy TPUTOHOMETPUYECKUMHU BETMYUHAMU

6.3

Hcnons30BaTh TEOpPEMbI CHHYCOB W KOCHHYCOB JUId HAXOXIACHHUA
Pa3JIMYHBIX JJICMEHTOB TPCYIrOJIbHUKA («pemeHne TpeerJ'ILHI/IKOB»),
MPUMCHATH UX IIPU PECIICHUHN TCOMETPHUICCKUX 3a1a4

6.4

Bnagerp moHATHSMH TpeoOpa3oBaHUS MOA0OMS, COOTBETCTBEHHBIX
aneMeHTOB Toa00HbIX (uryp. I[lonp3oBaThCs CBOMCTBAMU TMOAOOMS
MPOU3BOIBHBIX (UTYpP, YMETh BBIUUCISTH JUIMHBI U HAaXOIUTh YTIBI Y
nmogo0HbIX ¢uryp. IlpumeHsTH CcBOWCTBAa TOMO0MS B TMPAKTUUYECKHUX
3aauax. YMeTh MPUBOJUTH MPUMEPHI MOJOOHBIX (PUTYP B OKpPYKAIOIIIEM
MUpe

6.5

[lonb3oBaTbcst TeopeMaMM O TMPOU3BEACHUM OTPE3KOB XOpA, O
MIPOM3BEIEHNU OTPE3KOB CEKYIUX, O KBaJpaTe KacaTeJIbHON

6.6

[Tonb30BaThCs BEKTOpAMU, TOHUMATh UX T€OMETPUUECKUN U PU3NIECKUI
CMBICTI, MPUMEHSTh UX B PEIICHUH T€OMETPUUECKUX U (HUZNYECKUX 3a/1a4.
[IpuMeHATh CKAIAPHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JJIUH U
YTJI0B

6.7

ITons30BaThCs MCTOAOM KOOPAWHAT Ha IIJIOCKOCTHU, IMPUMCHATH €TI0 B
PCIICHUN TCOMCTPUUCCKUX U MMPAKTUYCCKUX 3a1a1




BJIaIIeTB MOHATUAMU MPABUIIBHOTO MHOI'OYT'OJIbHHKA, JJIMHBI OKPYXKHOCTH,
UIMHBbI AYT'H OKPYKHOCTH H paﬂHaHHOﬁ MEpPBI yriia, YMETh BBIYUCIIATH

08 omaaes Kpyra u ero yacrteil. [IpuMeHATH MONy4YeHHbIE yMEHUS B
MIPAKTUYECKUX 3a/1a4ax
6.9 HaxonuTe ocu Wi LEHTPHI CUMMETPHH (UTYp, TPUMEHSATH JBHXKEHUS
' IIJIOCKOCTH B IPOCTEHIINX CIydasx
ITpyMeHsITh OTyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE
6.10 MOJIEIM IS 3ajady peajlbHOM JKU3HM U IPOBOAUTH COOTBETCTBYIOLIHUE

BBIUUCIICHHSI C IPUMEHEHHEM IOJ00MSIM TPUTOHOMETPHISCKUX (DYHKITUI
(TOMB3yACh, TIe HEOOXOIUMO, KaJTbKYISATOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
6 ['eomerpus
HauanbHble noHsTHsA reomeTpuu. Toduka, mnpsmasi, OTpe30K, Jyd. Yroia. Bumbl
6.1 yriaoB. BeprukanbHble M CMeXHbIE yrubl. buccekrpuca yria. Jlomanas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMbIX
6.2 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBa O0ceBoi cumMMeTpuu. [Ipumepsr
' CUMMETPUU B OKPYKAIOIIEM MUDPE
6.3 OcHOBHBIE ITOCTPOEHHUS C IOMOILBIO UPKYJISL M IMHEHKH. TpeyronpHuk. Beicora,
' MenMaHa, OMCCeKTpUca, X CBOMCTBA
6.4 PaBHOOenpeHHBII W PaBHOCTOPOHHUN  TpEeyroJbHUKH.  HepaBeHCTBO
' TPEYroJbHUKA
6.5 CBolicTBa U IpU3HAKKU paBHOOEAPEHHOrO TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
' TPEYTrOJbHUKOB
6.6 CBolicTBa M NPU3HAKU NAPAJIEIBHBIX NpsAMBIX. CyMMa yIJoB TPEYrOJbHUKA.
' BHeninue yriel TpeyrojapHUKa
[TpsimoyronbHbI  TpeyroiabHUK. CBOWCTBO  MEAMAHBI  MPSIMOYTOJIBHOIO
6.7 TPEYrojabHUKa, TPOBENEHHOM K  rumoreHy3e. IIpusHakum  paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroIbHBIN TPEYrONbHUK C YIiioM B 30°
HepaBeHncTBa B reoMeTpun: HEpaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOH, TeopeMa O OoyblieM yriae W OOoJIbIIel CTOPOHE TPEYroJbHUKA.
[TepnieHauKyIAp U HAKJIIOHHAS
6.9 I'eomeTrpuueckoe Mecto Touek. buccekTtpuca yrnma ¢ CEpEeIUHHBIN
' NEPIEHIUKYIISAP K OTPE3KY Kak FT€OMETPUUYECKHE MECTa TOUEK
6.10 OKpy’KHOCTb U KpYT, XOp/ia U JUaMETp, UX CBOMCTBA. B3anMHoe pacnonoxeHne
' OKPYKHOCTH M npsimoil. KacaTenbHas u cexymas K OKpyKHOCTH
6.11 OkpyXHOCTb, BNMCaHHas B Yroj. BrnucaHHas M onucaHHas OKPYXHOCTHU
' TPEYroNbHUKA




8 KUIACC

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA
6 I'eomerpus
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, X IPU3HAKH U CBOWCTBA
6.3 Tpaneuus, paBHoOOKast Tpameuus, e€ cBoiicTBa U mnpusHaku. [IpsmoyrosbHas
Tpanenus
6.4 Meron ynBoenuss Mmenuasbl. LlentpanbHas cummerpus. Teopema daneca u
' TEOpEMa O MPOIOPIMOHAILHEIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Tomobue TpeyroiabHUKOB, Kkodduuuent mnomodusa. IlpusHaku nomo0uUs
' TpeyrojbHUKOB. [IprMeneHre noqo0us npy peleHny IpakTHYECKUX 3a/1a4
6.7 dopMyItbl 1S TUIOIIAIA TPEYTOJIbHUKA, TapaJlielorpaMma, poMOa 1 Tparenuu
6.8 CpoiictBa mromaneii reomerpudeckux Quryp. OTHOImIEHHE IUIOIAACH
' HOO00HBIX GUTYp
6.9 Bbruuciienue miomaneii TpeyroibHUKOB U MHOTOYrOJbHMKOB Ha KII€TYaTON
' Oymare
6.10 Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHuH
' IIPaKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TAaHT€HC OCTpPOro Yyrjla MpsIMOYTOJIBHOIO TpPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO. TpuUroHomeTpuyeckue (QyHKINU
yrioB B 30°, 45° u 60°
6.12 BrnncanHble U LIEHTpaJbHBIE YIJIbI, YTOJI MEXY KacaTelbHOM U XOpAOW. YTJbl
' MEX1y XOpJlaMU U CEKYIIUMU
6.13 BrnivcaHHbIE M ONMCAHHBIE YETBIPEX YT OIBHUKU
6.14 Bsaumnoe pacnonoxenue AByx okpykHocTei. Kacanue okpykHocteil. O6mue
' KacaTelbHbIE K ABYM OKPYXHOCTSIM




9 KIIACC

Kon IIpoBepsieMblii 31€eMEHT COAEepP:KAHUSA
6 I'eomerpus
6.1 Cunyc, xocunyc, taureHc yriioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXIECTBO. DOPMYITBI IPUBEACHUS
6.2 Pemenne tpeyronpHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. PemieHue
' MPAKTUYECKHX 33]1a4 C UCIOIh30BAHUEM T€OPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [logodre coOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpom3BeIeHUH OTPE3KOB XOPI, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBaJIpaTe KacaTeabHON
BekTop, amuHa (MOIyNb) BEKTOpa, COHAIIPABJIICHHBIE BEKTOPHI, MTPOTHUBOIOIOKHO
6.5 HAIPaBJICHHBIC BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' olepanuy HaJx BeKTOpamH. PasiiokeHue BEKTOpa IO JBYM HEKOJUTHHEAPHBIM
BEKTOpam
6.6 Koopmunatel BekTopa. CKalspHOE MPOHW3BEIACHHE BEKTOPOB, NMPUMEHEHUE IS
' HAXOXJICHUS JUTHH U yTJIOB
JlekapTOBbI KOOpPAMHATHI HAa TUIOCKOCTU. YPaBHEHHUS NMPSMOW M OKPY)KHOCTU B
6.7 KOOpJMHATAX, MEPEeceUCHUEe OKPYKHOCTEH W TPSIMBIX. METoJ KOOpJIWHAT M €ro
MIPUMCHCHUE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKH
6.9 JnuHa okpyxHOCTH. ['pajycHass  paguaHHas Mepa yria, BEIYMCIEHUE JUTHH YT
' OKPYKHOCTEH
6.10 [Tnomanpe kpyra, ceKTOopa, CerMeHTa
6.11 JIBUKeHMsI TUIOCKOCTH UM BHYTPEHHHUE CHUMMETpuH ¢Guryp (dIeMeHTapHbIe

npencrasienus). [TapamiensHslii nepenoc. [ToBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsSIeMOro
TpedoBaHMSI

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl OCHOBHOT0 001IIEro
oOpa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh INOHATHSAMHM: MHOXKECTBO, ITOJAMHOXECTBO,
olepalyy HaJl MHOXECTBAaMH; YMEHHME ONEpPUpPOBATH MOHATHAMM: rpag,
CBSI3HBIN Tpad, AepeBo, LUK, IPUMEHSATh UX IIPU PELICHUH 33/1a4; YMEHUE
UCMOJb30BaTh Ipauyeckoe NpPEeACTAaBICHUE MHOXKECTB JJIS OMMCAHUS
pealIbHbIX MPOLIECCOB U SIBJICHUM, IIPU PELICHUHU 3a7a4 U3 JPYTUX y4eOHBIX
IIPEAMETOB

YMeHHE OllepupoOBaTh IOHATUSAMM: OIPEIEICHUE, aKCHMOMa, TeopeMma,
JI0Ka3aTelIbCTBO; YMEHUE  PACIO3HAaBAThb MUCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUS, IIPUBOAUTH IIPUMEPBl W KOHTPIPHUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHMS BBICKA3bIBAHUI

YMeHHE OIepupoBaTh IOHATUSAMU: HATYpaJIbHOE YHCIO, IIPOCTOE U
COCTaBHOE YUCJIO, JEIUMOCTh HATYPAJIBHBIX YUCEN, IPU3HAKU JCIUMOCTH,
L[EJIOE YUCIIO0, MOJYJIb YHCIIa, OOBIKHOBEHHAs ApO0b U AeCATHYHAs ApOOb,
CTaHJAPTHBIN BUJ YHMCIIA, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHUCIIO,
apu@MeTHuUecKuil KBaJpaTHbIII KOPEHb; YMEHHUE BBIIOJIHATH JAEHCTBUS C
4YUCJIaMH, CPABHUBATH M YIOPSAAO0YMBATH YUCIIA, MPEICTABIATh YMCIA Ha
KOOPJIMHATHON NIPSIMOM, OKPYIVIATh YHCIIA; YMEHHUE JENaThb NPUKUIKY U
OLICHKY pe3yJIbTaTa BBIYUCIICHUI

YMeHue omnepupoBaTh MOHATHSAMHU: CTEIEHb C LEIbIM II0Ka3aTeleM,
apu@mMeTHyecKuil KBaJgpaTHBI KOpPEeHb, MHOTOWIEH, ajreOpanyeckast
JIpoOb, TOKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOW CTENEHH OOJIbIlIe
eIMHUIIbI; YMEHHUE BBIIOJIHATH pacuéTsl Mo (Gopmynam, npeodpazoBaHUs
LEJBIX, APOOHO-PAIIMOHAIBHBIX BBIPAXKEHUH M BBIPAXEHUH C KOPHSMH,
Pa3ioKEeHNE MHOTOYJIEHA HA MHOKHTEIIN, B TOM YHUCJIE C UCIIOJIB30BAHUEM
(dbopMyI pa3HOCTH KBaJIpaToOB U KBaJpaTa CyMMbI U pa3HOCTH

YMeHune onepupoBaTh MOHATHUSAMH: UYHCIOBOE PaBEHCTBO, YPaBHEHHE C
OJIHOM NIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
YMEHHE peliaTh JUHEHHBbIE U KBagpaTHBIE YpaBHEHHS, JPOOHO-
palMoOHaNbHBIE YpaBHEHUS C OJHOM MEPEMEHHOW, CHUCTEMBI JABYX
JIMHEMHBIX ypAaBHEHMH, JIMHEMHBIE HEPABEHCTBA U WX CHCTEMBI,
KBaJIpaTHbIE U IPOOHO-paIlOHATbHbIE HEPABEHCTBA C OIHOM ITEPEMEHHOM,
B TOM 4YHCJIE NIPU PEIIEHUH 3a/1a4 U3 IPYruX MNPeIMETOB U MPaKTHUECKUX
3aJa4; YMEHHUE HCIOIb30BaTh KOOPAWHATHYIO MPSMYIO U KOOPAWHATHYIO
TUIOCKOCTH JIJIs1 U300pakeHUs pellieHUil ypaBHEHHI, HEPAaBEHCTB U CUCTEM




YMeHue onepupoBarh MOHATHAMH: (QYHKIMS, Tpaduk (YHKUIUU, HYIU
(GYHKIMH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTaHMS,
yObIBaHMs, HauOoJblllee M HAaUMEHbIee 3HaYeHHs (DYHKIUU; yMEHHE
OIEpUpPOBATh MOHSATHUAMH: TpsIMasi IMPOIOPIHMOHAIBHOCTh, JHHEIHAS
byHkums, kBagpaTHyHas (yHKOMA, oOpaTHas MPOMOPLUUOHAIBHOCTS,
napabosa, runepoosia; yMeHne CTpouTh rpaduku GyHKIUH, HCTIOIB30BAThH
rpaduKy A7 OTNpeAeTICHUs CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, s
pelieHns 3a1a4 W3 JPYTUX Y4eOHBIX IMPEIMETOB W PEaTbHOM JKU3HU;
yYMEHHUE BBIpaXKaTh (HOpMyIaMH 3aBHCUMOCTH MEXIY BETUUNHAMHU

YMenue OIIepUpOBATH MOHSTUSIMHU: [10CJIEI0BATEIBHOCTD,
apudmeTnyeckas U reoMeTpUUYecKasi IPOrpeccu; yMEHUE UCIOIb30BaTh
CBOICTBA IOCIIEIOBATEIBLHOCTEH, POPMYIIBI CyMMBI 1 OOIIETO YJIeHA TPU
pellleHnu 3a7ad, B TOM YHUCIE 3aa4 U3 JPYTUX Y4eOHBIX IPEIMETOB U
peabHOM KU3HU

YMeHue pelaTh 3aja4i pa3HbIX TUIIOB (B TOM YKCJIE HA IPOLEHTHI, 10JIU
Y YaCTH, IBUKEHUE, paboTy, LIEHY TOBapOB U CTOUMOCTb IIOKYIIOK U YCIIYT,
HaJIOTH, 3a7auyd K3 o0JacTh YHpaBlIEHHS JIMYHBIMU U CEMEWHBIMHU
(buHaHCAMM); YMEHHE COCTABIISATh BHIPAXKEHHUS, ypaBHEHHsI, HEPAaBEHCTBA U
CUCTEMBI II0 YCJIOBHUIO 3aJayM, UCCICAOBATH IOJYYECHHOE DEIICHUE U
OLIEHUBATh MPABJIONOA0OHOCTh MOJYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsmasi, JIyd,
JOMaHasl, Yroji, MHOIOYI'OJbHHMK, TpPEYrojJbHHK, PAaBHOOEIPEHHBIH U
PaBHOCTOPOHHUI  TPEYTOJIBHMKH,  IPSIMOYTOJIBHBI  TPEYrOJbHUK,
MenuaHa, OHMCCEeKTpHCca W BBICOTA TPEYroJbHHKA, YETHIPEXYTOJbHUK,
napajieniorpaMM, — poM0,  TIpPSMOYTOJIBHUK,  KBajapar,  Tparenus;
OKPYXXHOCTb, KpYI, KacaTejlbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMHU
burypamu; yMeHue pemaTth 3a7auu, B TOM YHUCIIE U3 TOBCEITHEBHOM KU3HHU,
Ha HAXOXKJEHHE IN€OMETPUYECKHUX BEIMYUH C NMPUMEHEHHEM H3YyUEHHBIX
CBOMCTB Quryp u ¢pakron

10

YMeHue onepupoBaTh TMOHSATHSAMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIBHUKOB; MMAPAJUIEIBHOCTh U MEPIEHAUKYIIPHOCTh MPSIMBIX, YroOJl
MEXIy NpSIMBIMHU, NEPHEHANKYJSAP, HAKIOHHAs, TMPOEKIHs, Moao0ue
¢buryp, mogoOHbIE TPEYrOJIbHUKH, CUMMETPHUS OTHOCHTEIBHO TOYKH M
MpsIMOM; YMEHHE paclio3HaBaTh PaBEHCTBO, CHMMETPHIO U Toj1o0ue puryp,
[apaJUIEIbHOCTD U NIEPIIEHIUKYIISAPHOCTD NPAMBIX B OKPYXKAIOLIEM MUpE

11

YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PACCTOSHUE, Yrojl (BeJIMYuHa
yria, CHHYC U KOCUHYC yTJjia TPeyTroJIbHHUKA), IJIOMIab; YMEHHE OLIEHUBATh
pasMeppl IPEIMETOB M OOBEKTOB B OKPYXKAIOLIEM MHpPE; YMEHHE
OPUMEHATH (HOPMYJIBI IEpUMETPa U TUIOIAAN MHOTOYTOJIbHUKOB, JJTUHBI
OKpY)KHOCTH M  IUIOmagud  Kpyra, o0ObeMa  HpSIMOYTOJIbHOTO
napajuleenunea;  yMEHUE  IPUMEHATh  NPU3HAKUM  PABEHCTBA
TPEYrOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA, TEOPEMY




[Tucdparopa, TPUTOHOMETPUYECKUE COOTHOIICHUS ISl BHIUMCICHUS JJIUH,
pacCTOAHUH, TJIOIIAACH

12

YMmenue u300pakarh IUIOCKME GUTYpRl M HX  KOMOWHAIHH,
IPOCTPAaHCTBEHHBbIE (UTYpBl OT pPYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JIEKTPOHHBIX CPEJICTB MO TEKCTOBOMY UJIH CUMBOJIBHOMY
OIMCAHUIO

13

YMenue ONCpUPOBATH IMOHATHAMU: IMPAMOYTIOJIbHAA CUCTCMA KOOPAWHAT,
KOOpAWHATBI TOYKHU, BEKTOP, CyMMa BECKTOPOB, IIPOU3BCACHNUEC BCKTOPA HA
YuCJI0, CKaJAPHOC IMPOU3BCACHHUEC BCKTOPOB, YMCHHC HCIIOJb30BATh
BEKTOPbI U KOOPAWHATEI JJIA IIPCACTAaBJICHUA JaHHBIX W PCIICHUA 3aJla4d, B
TOM YHUCJIC U3 APYIrux y‘I€6HBIX npeaAMETOB U peanLHoﬁ KH3HU

14

VYmenune ONCpHUpOBATH IIOHATHAMMU: CTOIOUKOBLIE U KPYI'OBLIC JUAIrpaMMBbI,
TaOJIMIBI, cpeaHee apudMETHYeCKoe, MeIWaHa, HauOoJbIIee U
HaMMEHBIIICEe 3HAUCHUS, pa3MaxX YHCIOBOrO HabOpa; YMEHHUE H3BJICKATH,
UHTEPIPETHUPOBATH M MPEOOPa30BbIBaTh WH(OPMAIIHIO, TIPEACTABICHHYIO
B Ta0JIMIIaX ¥ HA JJarpaMmax, OTPaKarol[yto CBOWCTBA U XapaKTEPUCTHUKU
peanbHBIX TMPOIECCOB M SIBJICHHIA, YMEHUE pACIlO3HABaTh H3MCHYHMBBIC
BEJIMYUHBI B OKPYXKAIOIEM MUPE

15

YMeHue onepupoBaTh IMOHATUSAMHU: CIYYalHBI ONBIT (CIy4aiHbII
DKCIIEPUMEHT), DJIEeMEHTapHOe CcOObITHE (DJIEMEHTApHBIA  HMCXO.)
CIIy4aifHOTO OMBITa, CIy4aifHOE COOBITHE, BEPOSTHOCTD COOBITUS; YMEHHE
HAaXOJUTh  BEPOATHOCTH  CIIYYaHBIX COOBITMA B  ONBITaxX C
PaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMH; YMEHHUE PEIIaTh 3aa91
METOZIOM OpPraHW30BAHHOTO Tepedopa W C HCIOJIH30BAHWEM IpaBHIIA
YMHOXEHUS; YMCHHE OIICHWBATh BEPOSTHOCTH PEATBHBIX COOBITHHA W
SIBIICHUH, TIOHUMATh POJIb TPAKTHYECKH JOCTOBEPHBIX U MAJIOBEPOSTHBIX
COOBITHII B OKpPYKAIOIIEM MHpPE M B KH3HU; 3HAKOMCTBO C IMOHSTHEM
HE3aBHCHUMBIX COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIUX YHCENT U €ro
POJIBIO0 B MACCOBBIX SIBICHUSIX

16

YMeHnue BIOUpaTh NOIXOJAIINN N3YYEHHBIN METO/ JUIs pelleHus 3a1auH,
[IPUBOAUTH IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
JKU3HHM, PACIO3HABATh IIPOSIBICHUE 3aKOHOB MAaT€MAaTHKU B HCKYCCTBE,
OIIUCBHIBATh OTJAEIIBHBIE BBIIAIOLINECS PE3YJbTATHI, MTOJYYEHHBIE B XOJ€
pPa3BUTHUSA MaTEMAaTHUKU KaK HAyK, IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITHH U X aBTOPOB B OT€YECTBEHHON U BCEMUPHOM UCTOPUU




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 Yucna 1 BBIYUCIICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

12 OOBIKHOBEHHBIE U JECSITUYHBIE JPOOH, MPOLEHThI, OECKOHEUHbIE MEPUOINUYECKHE
' apoou

13 Parmonanbheie uncia. ApupMeTHuecKue onepanyuy ¢ paioHaAIbHBIMU YACIaMU

14 JleiictButenpHbie yucna. Apudmernyeckue orepanuu ¢ JIeHCTBUTEIbHBIMU
' YHCITAMH

15 [TpuOnmx€HHbIE BBIYMCICHUS, TMpaBUIA OKPYIJICHHs, TNPUKHUIKA U OIEHKa
' pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BEIpaKCHUs

2.1 BbykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

99 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ palluoHaIbHBIM MoKa3aTesieM. CBolicTBa
' CTENeHH

2.3 MHorouieHsl

2.4 Anrebpanueckast 1poOb

25 ApudmeTrueckuii KOpeHb HaTypaJIbHOM cTerneHu. [[eficTBus ¢ apugmeTnuecKuMu
' KOPHSIMHU HAaTypaJIbHOU CTEIEHU
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Hensie u apoOHO-panvoHaNbHBIE ypaBHEHHS. CHCTEMBI ¥ COBOKYITHOCTH
' ypaBHEHUI

3.9 Ilenbie u 1poOHO-palMOHaNIbHBIE HepaBeHCTBa. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEILHOCTEH

4.2 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyia CI0KHBIX MPOILIEHTOB
5 OyHKIMH

OyHkuMs, cocoos! 3ananus GpyHkiun. ['paduk ¢pynkuu. O6nacte onpeneneHus u

51 MHO>KeCTBO 3HaueHui pyHkuuu. Hynu pynkunu. [IpomexxyTku 3HaKOIOCTOSIHCTBA.

- [IpoMeXyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiiee n HanmeHblee 3Ha4YeHUE (PYHKIIUN Ha TPOMEKYTKE

6 KoopauHatsl Ha psiMO#l ¥ TIIIOCKOCTH

6.1 Koopaunatnas npsimas

6.2 JlexapTOBBI KOOPAMHATHI HA TJTIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA




7.2 Tpeyronbauk
7.3 MHOTOoyroIhbHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKuX BEJTUYUH
7.6 BekTopsl Ha TI0CKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHuoxecTBa
8.5 I'padmr
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