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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3/EeiOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINNA CBOEH 1ebl0 00ECIeunTh M3yUeHUE CBOMCTB M pa3MepoB QUTyp, HX
OTHOLUEHMH M B3aUMHOE pACIIOJIOKEHUE, OIUPAETCs Ha  JOTHYECKYIO,
JIOKa3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
00111ero 00pa3oBaHUs 3aKJIIOYACTCS B TOM, YTO OOYYArOUTUNCS YUUTCS MPOBOIUTH
JIOKa3aTeNIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUS, JJOKA3bIBATh
UCTUHHBIE YTBEPKIACHUS W CTPOUTH KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJeHus «OT TMPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopMyIIpoBaTh 0OpaTHBIC YTBEPHKICHUS.

Bropoii 1enpl0 H3ydyeHHS TE€OMETPUU SIBIIAETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTEeMaTHYECKUX, TaK M MPaKTUYECKUX 3ajad,
BCTpEUAIOLIUXCS B peadbHOM Ku3HU. OOyyarolmuiicss [OJDKEH Hay4YUThCA
OTIPENICTIUTh TEOMETPUUECKYI0 (UTYpPY, OMHCATh CIOBAMHU JAHHBIA YEPTEK WU
PUCYHOK, HAaWTH IUIOIIAb 36MEJIbHOTO yYacTKa, pacCuuTaTh HEOOXOJUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabeysi uiau TpeOyemble pa3Mepbl rapaxa Jisi aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYUCIHUTENbHAS JIMHUSA B U3yUYEHUU T€OMETPUHU.
[Ipu pemrenun 3amad MPAKTUYECKOTO XapakTepa OO0ydYarOIIMCS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJENU pealbHBIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYKCIICHUS U OLIEHUBATDH aJIEKBaTHOCTh IMOJTYUYEHHOTO PE3yJIbTaTa.

Kpaiine BaxHO NOMYEPKUBATH CBSA3M TE€OMETPUU C JAPYTHMMH Yy4eOHBIMU
peAMeTaMi, MOTUBUPOBATH UCIOJIb30BaTh ONPEIECICHHUS] T€OMETPUUECKUX (DUTYD
¥ TIOHSTHH, JIEMOHCTPUPOBATH NMPUMEHEHUE IOTYYEHHBIX yMEHUN B (U3UKE U
TeXHUKEe. OTH CBSI3W Hamboyiee SPKO BUIHBI B Temax «BekTops»,
«TpuroHomeTpudeckue COOTHOLIECHUs», «Merton koopauHat» H «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONNE OCHOBHBIE pPa3Jeibl
comepxkanus: «l'eomerpuueckue GuUrypsl M HUX CBOWCTBa», «l3Mepenue
TCOMETPUYECKUX BENHYUHY», «JleKapTOBBI KOOpAWHATHI HA  TUIOCKOCTHY,
«Bekrtopb», «/IBrxkenus miuockoctu, «lIpeodpazoBanus mogoous».

Ha usyuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kiacce
— 68 vacoB (2 4Jaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Heeln0), B 9
KJIacce — 68 JacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Hauanensie nonstusa reomerpun. Touka, npsmas, OTpE30K, Jyd. YTros. Buabl
yrioB. BepTukaneHele M CMexHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOTOyTOJIbHUK. [lapajuiebHOCTh U NEPIIEHAUKYIIIPHOCTD MIPSAMBIX.

CumMmerpuunble  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOIIEM MHDE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LIMPKYJS U JIMHEWKU. TpeyroyibHUK.
Bricora, Menuana, OMCCeKTprca, UX CBOMCTRA.

PaBHOOeIpeHHBI W PAaBHOCTOPOHHMM  TpEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpHU3HAKK paBHOOEOPEHHOTO TpeyroibHuka. Ilpu3Haku
PABEHCTBA TPEYTOJIBLHUKOB.

CBolicTBa ¥ IPU3HAKK NapaJUIEIbHBIX NPAMBIX. CymMMa yIilOB TPEYTOJIbHHUKA.
Bremnue yrisl TpeyrojgpHuKa.

[IpssmoyrosbHblli  TpeyroiabHUK. (CBOWCTBO MeAHMaHbl MNPSIMOYTOJBHOTO
TPEyTrOJbHHUKA,  NPOBeAEHHOM K  rumoreHy3e. [IpusHaku  paBeHcCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOJIBHBIN TPEYTOJBHUK C yIJIOM B 30°.

HepaBeHcTBa B IreOMETpUHU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOW, Teopema O OosbllieM yrie U OonblIel CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTpuca yrima W CepeIMHHBIN
NEPIEHANKYJIAP K OTPE3KY KAK T€OMETPUYECKUE MECTA TOUEK.

OkpyKHOCTb M Kpyr, XOpAa MW JWaMeTp, HUX CBOWCTBA. B3aumHoe
PaCIIOJIOKEHUE OKPYKHOCTH M npsMou. KacarenbHas U cekymas K OKpPYKHOCTH.
OKpy>XHOCTb, BIIMCAaHHAas B Yyroji. BrnucaHHas © oNUcCaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamm, €ro npu3Hakyd U CBOKWCTBA. YacTHbIE
Cllyyau NapajijiesiorpaMMoB (MPSMOYTOJbHUK, pOMO, KBaJapaT), UX NPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKHU.
[IpsiMoyrosibHas Tpareuus.

Meron ynsoenus menmansl. LlenTpanbHas cummerpusa. Teopema dPaneca u
TEOpeMa O IPOMOPLHOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHuKa.

[Togobue TpeyrodbHUKOB, Kod(duiueHt momodus. I[lpusznaku mogoOus
TpeyroJabHUKOB. [I[puMeHeHne nogo0us npu peleHNH MPaKTUIECKUX 3a/1a4.



CpoiicTBa muomaaeil reomerpuueckux ¢uryp. Dopmynbl s IOMIAAN
TpeyrojbHHKa, MapamienorpaMma, pomba u Tpanenuu. OTHOIIEHHE MJIOLIAAeH
noTI0OHBIX (uUryp.

Beruncnenue ionanei TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTON
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOIO YyIUIa NPSAMOYIOJBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHOMETpuueckue (HyHKIUU
yriioB B 30, 45 u 60°.

Bnucanuble M LEHTpanbHBIE YIVIBL, YIOJI MEXAY KacaTeJbHOM U XOPIOU.
Yrael  Mexay XOpaaMH M CEeKyIIMMHM. BrmcanHele M ONKCAHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnosioKeHue AByX OKpyxkHocte. Kacanwne

oKpy>kHOCTel. OO11IMe KacaTelbHbIE K IBYM OKPYKHOCTSIM.
9 KIIACC

Cunyc, kocunyc, Tanrenc ymioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHdeckMx 3amad C HCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaoous. [lono6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYILHUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrop, mmmHa  (MOAyJb)  BEKTOpa,  COHANPABICHHBIE  BEKTOPBI,
MIPOTUBOIIOJIOKHO  HAIIPABIICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa Mo JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTel BekTtopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHNE JJI1 HAXOKICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTHU. Y PABHEHHUS NPSIMON U OKPYKHOCTH
B KOOpPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSMBIX. METOI KOOpAUHAT U €0
IIPUMEHEHHUE.

[IpaBunbHbBIE MHOTOYTOJBHUKHU. JlnmmHa OkpyxHOCTH. I'pamycHas w
paguaHHas Mepa yIia, BBIYMCIECHHE JUIMH AYr OKpyxkHocteu. [lmomanes xpyra,
CEKTOpa, CETMEHTA.

JIB>KEHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpuUu (Guryp (djaeMeHTapHbIe
npeactasienus). [lapannensHelii nepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHHMS MporpamMmbl ydeOHOro Kypca
«I"eomeTpus»» XapaKTEpHU3yHOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY M  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTHIKCHHUSM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIAAHBIX chepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IUYHBIX CTPYKTYp, SBJICHUH, IPOLEAYp IPaKIaHCKOro oOecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYXJICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM NPHUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJTbHO-3TUYECKUX MTPUHIUIIOB B AESATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHHH IPAKTUYECKUX 3a7ad
MaTEMaTUYeCKOM HANpaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHMUsl HA MPOTSHKEHUH BCEW KU3HU NJIS YCHEIIHOM Mpo¢ecCHOHAIbHON
JESATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BBIOOpOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELICHUM, PacCyXACHHUHA, YMEHHMIO BUAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAallME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MaTEMaTUYECKOW HAyKH Kak CcQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANoOB €€ pasBUTHA U 3HAYUMOCTHU U Pa3BUTUSA LIMBHIM3ALNM,
OBJIAJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KyJIbTYpPOH KaK CpelCTBOM
NO3HAHWS MHpPA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEN0BATEIBCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (OPMHPOBAHUE KYJbTYPbl 3/10POBbS H
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, NpU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TAaKOT'O K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTAalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelIeHus 3aaad
B 00JIACTH COXPaHHOCTH OKpY)Kalolleil cpelpl, IUIAaHUPOBAHUS IOCTYNKOB U
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MJIi OKpPYXarollel Cpelbl, OCO3HAHHUEM
rJ100aIbHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLUATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JCWCTBUSM B YCJIOBHUSX HEONPEACNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NESTEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUTHCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOW AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKM ¥ KOMIIETEHIIUH U3 OMbITA IPYTHUX;

HEOOXOIUMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHWA, B TOM 4YHCIIE
(dbopMyIIMpOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 0OBEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HAaBAaTh  CTPECCOBYIO  CUTYallMIO, BOCIPUHHMATH
CTPECCOBYIO0 CHUTYalMI0 KakK BBI3OB, TPeOYIOMIMNA KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT U ACUCTBUs, (OPMYJIHMPOBATH M OICHUBATh PHUCKU U
NOCNEACTBUS, POPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble JJornueckue aeiicTByA:

e BBIBJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIEC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TMOHATUH, OTHOIICHUW MEXAY MOHATUAMH, (DOPMYyIUpPOBAThH
ONpPEACICHUSI  MOHSATHUM, YCTAHABIMBATh  CYLIECTBEHHBIM  IMPU3HAK
Kiaccu(uKanyuy, OCHOBaHUSA I OOOOIICHWS W CPaBHEHUS, KPUTEPUU
ITPOBOJIUMOTO AHAIN3A;

e BOCHpPUHUMATH, (QopMyaupoBaTh W  NPeoOpPa3OBBIBATH  CYXKICHUS:
yTBEpJUTEIbHbIE W OTpHUIIATENIbHbIC, €IWHUYHbIE, YacTHbIe W oOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBS3UM U
npotuBopedrss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KPUTEPHUH 7S BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNI;
JieNaTh BBIBOJBI C HCIOJIL30BAaHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHHU, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh 0Ka3aTeIbCTBA MATEMATHUYECCKUX yTBEPKICHUN (MPSAMBIC U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSTEILHO HECJIOXHBIE O0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAMBATh APTYMEHTAIMIO, MPUBOJIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee TMOAXOASIMUNA C YIETOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciiegoBarejbcKye 1eHCTBUSA:

UCTIOJIb30BaTh BOMPOCH KaK HCCIENOBATENbCKH WHCTPYMEHT IO3HAHUS,
dbopMynpoBaTh BOMPOCHl, (PUKCUPYIOLIUME MPOTUBOpEUUE, MpodIemy,
CaMOCTOSITEJIbHO ~YCTaHaBIMBaTh HKCKOMOE U JaHHOE, (POPMHUPOBATH
TUIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

NPOBOJAUTH TIO CaMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIETOBAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTU4YECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOSITENIbHO (hOPMYJIMPOBaTh 0O0OIICHHSI U BBIBOJABI IO PE3yJIbTaTaM
NPOBEAEHHOTO HAOIOJCHUS, WCCICOBAHMS, OILIEHWBATh JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXHOE pa3BHTHE TMpOIecca, a TaKKe BBIJIBUTATh
IPEJINOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pabora ¢ nunopmanmeii:

BBISIBIISITh HEJOCTATOYHOCTh U HM30BITOYHOCTH HH(GOpPMAIMM, JaHHBIX,
HEOOXOIUMBIX ISl peLLICHUs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBaTh M HHTEPIPETUPOBATH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHUS;

BbIOUpaTh (GopMy TpencTaBiIeHHs HWHPOPMAMU U WIUIIOCTPUPOBATH
peliaemMble 3aJauyd CXeMaMH, JAdarpaMMmaMM, WHOW rpadukoil M uX
KOMOHMHAIUSIMU,

OLICHMBATh HAJEKHOCTh HMHPOPMAIMM IO KPUTEPHUSAM, MPEIIOKECHHBIM
yUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE Y4eOHbIe NeiCTBUSA:

BOCIIpUHUMATDL U q)OpMy.III/IpOBaTB CyXKACHUA B COOTBCTCTBUU C YCIIOBHUAMU
" neIAMHn 06H_ICHI/IH, ACHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U MHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPELICHUs
3aJa4, KOMMEHTHPOBATh MOJYYEHHBIN pPE3yIbTaT;

B X07ie 00CYX/IeHHUs 3a7]aBaTh BOIIPOCHI MO CYLIECTBY OOCYKJaeMOU TEMBI,
npoOJeMbl, pelaeMoi 3ajauu, BbICKa3bIBaTh UJEH, HAICJICHHBIE HA MOMCK
peIllIeHUs, COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHHSIMH JAPYTHX
YYaCTHUKOB JMAaNiora, OOHApyKUBAaTh pa3iMuMe M CXOJCTBO IO3UILIUN, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHs, CBOH BO3PAKECHHUS,
OpEACTaBIATh  pe3yNbTaThl  pEUIeHHs  3aJaud,  JKCIIEPHUMEHTA,
UCCIIEIOBAHMSI, IPOEKTA, CAMOCTOSITEIBHO BEIOUPATh (POpPMAT BHICTYILICHUS
¢ y4€TOM 3aJ1a4 MPE3eHTAMN U 0COOEHHOCTEN ay IUTOPHH;

NOHMMATh M UCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW M MHAMBHUAYAIbHON
paboTHI U peIIeHUU YUYEOHbIX MaTeMaTHUECKHX 3a71ay;

NPUHUMATH LEIb COBMECTHOM JESATETbHOCTH, IIAHUPOBATh OPraHU3aIHIo
COBMECTHOH pPaboOThl, pachpenensaTb BUIbl padOT, JAOroBapUBATHCS,
o0cyX)aaTh POIECC W pe3yJbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHHSMHU, MO3TOBBIE IITYPMBI U JPYTHE), BHIIOIHATH CBOIO YacTh PaOOTEHI
U KOOPAMHHPOBATH CBOM JEHCTBHUA C JAPYTUMH WIEHAMH KOMAaHJBbI,
OLICHHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMH HPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIHUPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH, AJITOPUTM PELIEHUs 3aJaud (WU €ro
4acTh), BBIOMpaTh CIOCOO pelIeHUs C Yy4ETOM HUMEIOUIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpOBaTb M KOPPEKTHUPOBATH
BapHaHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIEcca U pe3yibTaTa
peleHns MaTeEMaTUIECKOM 3a1a4u;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJa4H,
BHOCUTH KOPPEKTUBBI B AECSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIMKUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLIEHMBAaTh COOTBETCTBUE PE3YJIbTATa IESITEIBbHOCTH MOCTABJICHHOM LETU U
YCIIOBUSIM, OOBSICHATH NMPUYUHBI JTOCTHDKCHHS WJIM HEIOCTHKCHUS IS,
HaXOAHUTh OIIHOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenus B 7 KJjacce OOyYarOIIUHUCS TOIYYUT CIIEIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacmo3HaBaTe W3yudeHHBIE TE€OMETpUYECKHE (UTYPBI, OMPENENsATh WX
B3aMMHOE pACIOJIOKEHUE, H300pakKaTh TE€OMETPUYECKHE (UTYPBI, BBIOJHATDH
YEepTEXkKU IO YCIOBUIO 3ahauyu. M3MepsATh JIMHEWHBIE W YIJIOBBIC BEJIMYMUHBI.
PemaTe 3a1a4M Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOyrO0 OILICHKY JMHEHWHBIX M YTJIOBBIX BEIWYMH TMPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznmyarh pa3Mepbl ITHX
00BEKTOB 1O TIOPSIIKY BEIMUUHBI.

CTpouTh 4epPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCAd MpPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIIOIb30BATh
MIPU3HAKHU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOIHLHUKOB P PEIICHUH 33]1a4.

[IpoBOINUTE JTOTUYECKUE PACCYKICHUS C MCIIOJIBb30BAHUEM T€OMETPUYECKUX
TEOpPEM.

[Tonb30BaThCAd MNpHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHaHbl, MPOBECAEHHOM K  TUIOTEHY3€  MIPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PEIIECHUHA T€OMETPUUYECKHUX 3a/1a4.

OnpenensaTs MapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMH cekymas. Onpenenars napauieibHOCTh MPSAMBIX C MTOMOIIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemrats 3aaun Ha kietyaroi Oymare.

[IpoBOMWTE BBIYMCIEHUS W HAXOJWTHh YHCJIOBBIE M OYKBEHHBIE 3HAYCHUS
YIJIOB B TEOMETPUYECKHUX 33Ja4ax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB M MHOI'OYI'OJIbHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX MpH
MEPECEYEHNUH [IBYX IMApAJUICIbHBIX MPAMBIX CeKylled. Pemare mnpakThueckue
3aJ]a4M HA HAXO0XKJICHUE YTJIOB.

Bnagerp noHSATHEM TEOMETPUUECKOrO MECTa TOYEK. YMETh OIPEICATh
OWCCEKTPUCY yIJIa M CEPEIUHHBIN EPICHANKYJIAP K OTPE3KY KaK TEOMETPUIECCKUE
MeCTa TOYEK.

DopMyIupOBaTh OMPEAECICHUS OKPYKHOCTHM W Kpyra, XOpJbl U JAHaMETpa
OKPYKHOCTH, ITOJIb30BATHCSA UX CBOMCTBAMHU. Y METh PUMEHSTH 3T CBOMCTBA MPH
pELICHUY 3a1a4.

Bnagerp moHsAITHEM ONMUCAHHOW OKOJIO TPEYTOJIbHHKA OKPY>XHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonp3oBaThes (akTamMu O TOM, UTO OHMCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA II€PECEKAIOTCSI B OJHOW TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners noHAaTHEM KacaTEabHOW K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOUN O
MEePIEHAUKYJSIPHOCTH KacaTeJIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUSI.



[Tonb30BaThCs MPOCTEHIITMME T€OMETPUUECKUMH HEPAaBEHCTBAMHU, TOHUMATD
VX IIPAKTHYECKUN CMBICIL.

[TpoBOAUTH OCHOBHBIE T€OMETPHUUECKHUE TTOCTPOCHUS C MMOMOIIBIO IIUPKYJIIS U
JIMHENKHU.

K koniy oOyuenus B 8 kiacce oOydaroUIMiiCS MOJYYHUT CIlIETyIOLIUE
peIMeTHbIEC PEe3yJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIbI YETBHIPEXYTOJNBHUKOB, UX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPU PEUICHUH T€OMETPUUECKUX 3a/1au.

[IpuMeHsATh CBOMCTBAa TOYKM IMEPECEUEHHs] MEIHUaH TPEyroJibHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Brnagets moHAaTHEM cpenHEW NTUHUM TPEYTOJbHHKA W TPameluu, MPUMEHSIThH
UX CBOMCTBA NPHU pELICHHHM TreoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dasieca U TEOPEMOI O TPOMOPIIMOHATIBHBIX OTPe3KaxX, MPUMEHATh UX JJI PEUICHUS
MPaKTUYECKUX 3a]1a4.

[TpumeHsTh mpU3HAKKU MOJ00MS TPEYTOIBHUKOB B PEIICHUH T€OMETPUUECKIX
3aj1ay.

[Tonb3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakThyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeTbh B MPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JIe]aTh YePTEXK U HAXOJAUTh COOTBETCTBYIOLIUE JJIUHBI.

Brnagerp moHATHSMM CcHHyca, KOCHHyca W TaHTE€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojibHuKa. [1071630BaThCsl ATUMH TMOHATUSMU JJIS1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

Boruucasate (paznuyHbiMU crIocO0aMU) IUIOIIAIb TPEYTOJbHUKA U TUIOIIAIA
MHOTOYTOJIbHBIX ~ (puryp (MOJIB3ysCh, TJ€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[TpuMeHsTh MOJTly4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagerb MOHATHSAMHM BIHCAHHOTO M LEHTPAJbHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTilaX, yriax MeXAy XOpAaMmH (CEKyIIMMU) U YTie MEXKIY
KacaTeJIbHOM M XOPI0M IpU pElICHUH T€OMETPUUECKUX 3a1au.

Brnagetp moHATHEM OMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHITH CBOMCTBA
OMHMCAHHOTO YETHIPEXYTOJbHUKA IPU PEIICHUH 3a]au.

[TpuMeHsTh MOJydeHHbIE 3HAHMUSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peabHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TpUMEHEHHWEeM T0J00US M TPUTOHOMETpHUM (TI0JIB3YSCh, T HEOOXOAMMO,
KAJIBKYJIATOPOM).

K xoniy oOyuenus B 9 kjacce oOyYarONIMICS TONYYHUT CIICTYIONTHE
IpPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIMU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOIIbIO PA3JIMYHBIE 3JIEMEHTHl MNPSIMOYTOJIBLHOTO TPEYroJbHUKA («pelleHue



MPSIMOYTOJIbHBIX TPEYTOIBHUKOBY ). HaxoauTh (C MOMONIBIO0 KaTbKYJIATOPA) AJIMHbI
Y YTJIBI JIsl HeTAOJTUYHBIX 3HAYCHUH.

[Tonp3oBaThCs popMyTamMu PUBEACHHUS U OCHOBHBIM TPUTOHOMETPUIECKUM
TOXKAECTBOM JUISI HAxXO0XKJIEHUS COOTHOUIEHWA MEXIYy TPUTOHOMETPHUYECKUMHU
BEJINYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB U1l HAXO0XKACHHS Pa3IMYHBIX
AJIEMEHTOB TPEYrOJIbHUKA («pEUIEHWE TPEYroJIbHUKOBY»), MPUMEHSITh HUX MpHU
pELIEHUH FT€OMETPUYECKUX 3a/1a4.

Brnanerp mnoustHsMH < npeoOpa3oBaHUst  MOAOOMS, COOTBETCTBEHHBIX
AJIeMEHTOB MoJ00HbIX Guryp. [lonb30BaThCcsi CBONCTBaMHU MOA00MS MPOU3BOIBHBIX
buryp, yMeTh BBIUHCIATH JUIMHBI W HAXOJAUTh YIJIBI Yy TMOJOOHBIX (uUryp.
[IpumeHsATh CBOWMCTBA TOMOOMS B TPAKTHYECKUX 3amadax. YMETh NPHUBOJUTH
pUMeEpPHI TOI00HBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMAMU O MPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpamH, MOHUMATh MX T€OMETPUUECKUNA U (DU3HUECKUi
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUUECKHX M (PU3MUYECKHX 3aaad.
[IpuMEHATH CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB JJIsl HAXOXKICHUSI IJIMH U YIJIOB.

[lonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
PELICHUH F€OMETPUYECKUX U MTPAKTUYECKUX 3a]1ay.

Brnanets MOHATUSIMH MPAaBUJIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PaAUaHHOM MEPBI YIia, YMETh BBIUYUCIATH ILJIOIIAIb
Kpyra u ero yactei. [I[puMeHsTh oay4YeHHbIE YMEHUS B MPAKTUYECKHUX 3a7a4ax.

Haxonute ocu (WM LEHTPbI) CUMMETPUU (PUTYP, TPUMEHSTH JABUKECHUS
IJIOCKOCTH B MPOCTEHUIINX CITyYasix.

[IpuMeHATh MONTYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMaTUUYECKHE
MOJENH ISl 3a/1a4 PEAIbHOW KU3HHU U IMPOBOJUTH COOTBETCTBYIOIINE BEIYMCIECHUS
C IpPUMEHEHUEM NO0J00MS U TPUTOHOMETPUYECKUX (YHKUMHA (MONB3YSCh, TIIE
HEOO0XOMMO, KaJbKYyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanyecTBO 4acoB

JyeKTpoHHbIe (LM pOoBbIE)

Ne i/m KonTtpoabHubie
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
[Ipocreiimme reome eCcKHe
1 I/I)I: CBZI‘?IIZI:BP; IF/I31\Z3 T:HIEIG re:Mj;mI:I}IIIIz:KI;x 14 bubmorexa HOK
' P P https://m.edsoo.ru/7f415¢2e
BEJINYUH
Bbu6nmuoreka [JOK
2 T 22 1
PEYTONBHHEH https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble IpsIMBIE, CYyMMa YTIJI0B 14 1 bubanorexa [HOK
TpeyroJibHUuKa https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTH U KpyT. ['eomeTpruueckue 14 1 bubanorexa HOK
MOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
. bubmuorexa [JOK
5 [ToBTOpeHmE, 0000IIEHNE 3HAHUI 4 1 hitps://m.cdsoo.rw/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

JyieKTpoHHBbIe (LM pOoBbIE)

Ne ni/mn KonTtpoabHubie
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI
N bubmuorexa [JOK
1 4 12 1
CTRIPEXYTONBHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopemMa o
2 MPOMOPIUOHABHBIX OTPE3Kax, MOJ00HBIE 15 1 bubmorexa [TOK
poropn p - HOA https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKH
[nomanes. Haxoxaenue miomanei
3 Tpe III:IOJ)IIBHI/IKOB u i[/IHOFO FOJEHHBIX ¢bur 14 1 bubnmorexa LHOK
pey 4 P https://m.edsoo.ru/7f417¢18
[Tnomaau moxoOHBIX GuUryp
4 Teopema [Tudaropa u Havana 10 1 bubanorexa HOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
VY1l B OKpy:KHOCTH. BriicanHsie u
5 ONMUCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubmmoreka [JOK
KacarenpHble K OkpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
Bbu6nmuoreka [JOK
6 I1 600 i 4 1
OBTOPEHHE, OOODIICHIE SHAHMH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBO 4acoB

daekTpoHHbIE (LU(POBHIE)

Ne ni/mn KonTtpoabHubie
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bu6nuorexa [IOK
CUHYCOB. Pemienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue mogodus. Merpuueckue 10 1 bu6nuoreka [IOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmunoreka LIOK
3 B 12 1
CHTOpE! https://m.edsoo.ru/7f41al2c
4 JlexkapTOBBI KOOPAWHATHI Ha MIOCKOCTH 9 1 bubmorera [IOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOTBHUKU. J{TrHA
5 OKPY>KHOCTH U TIJIOIIaAb Kpyra 8 bubmorexa OK
by " Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanaei
Bbubmunoreka LIOK
6 6
JlBmxeHiA IWIOCKoCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIIEHNE, CHCTEMATH3AIIH 7 ) bubmunoreka LIOK
3HaHUHI https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 6



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos
Ne i/ Tema ypoka
Bcero KontpoabHbie
padoThI
1 [Ipocreiimume reoMeTpudecKre 00BEKTHI 1
2 MHOTOYTOJIbHHK, JIOMaHast 1
3 CMeXHbIE U BEPTUKAJIBHBIC YIJIbI 1
4 CMexXHbIE U BEPTUKAJIbHBIC YIJIbI 1
5 CMexXHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexXHbIE U BEPTUKAJIbHBIC YIJIbI 1
7 CMexXHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMexXHbIE U BEPTUKAJIbHBIC YIJIbI 1
9 N3mepenue IMHENHBIX U YITIOBBIX BEJIMUUH, BBIYMCIEHUE OTPE3KOB U YIJIOB 1
10 N3MepeHne TMHEHHBIX U YTIIOBbIX BEJIMYUH, BBIYUCICHUE OTPE3KOB U YTIJI0B 1
11 N3mepeHue TMHENHBIX U YTJIOBBIX BEJIMYHUH, BBIYUCICHUE OTPE3KOB U YTIJIOB 1
12 N3MepeHne TMHEHHBIX U YTIIOBbIX BEJIMYUH, BBIYUCICHUE OTPE3KOB U YTIJI0B 1
13 [epumeTp u momaas GUryp, COCTaBICHHBIX U3 MPSMOYTOJIEHUKOB 1
14 [TepumeTp u mwIomanb GuUryp, COCTaBICHHBIX U3 MPSIMOYTOJILHUKOB 1
15 [TonATne 0 paBHBIX TPEYTOJIbHUKAX U MIEPBUYHBIC MTPEICTABICHHS O paBHBIX (hUTYpax 1
16 Tpu npu3zHaKa paBeHCTBA TPEYTOJILHUKOB 1
17 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1
18 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1
19 Tpu npu3zHaKa paBeHCTBA TPEYTOJILHUKOB 1
20 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB 1
21 Tpu npu3zHaKa paBeHCTBA TPEYTOJILHUKOB 1




22

[Ipu3Haku paBeHCTBA NPSMOYTOIbHBIX TPEYTOJIbHUKOB

1
23 [Ipr3Haku paBeHCTBA MPAMOYTOJIbHBIX TPEYTOJIHbHUKOB 1
BOWMCTBO MEJIMaHbI PAMOYTOJIBHOTO TPEYTOJbHHUKA, IPOBEIEHHON K TUIIOTEHY3€E

24 C y Y , y 1

25 CBolicTBO MeIMaHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K THIIOTEHY3€E 1

26 PaBHOOEIpEHHBIC 1 PABHOCTOPOHHUE TPEYTOJIBHUKU 1

27 [Ipu3Haku 1 cBOWCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA 1

28 [Ipu3Haky u CBOMCTBA paBHOOCAPEHHOTO TPEYTOJIbHUKA 1

29 [Ipu3Haku 1 cBOWCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA 1

30 HepaBeHnctBa B reomeTpuu 1

31 HepasencrBa B reomerpun 1

32 HepaBeHnctBa B reomeTpuu 1

33 HepasencrBa B reomerpun 1

34 [IpsAMOYTOIbHBIN TPEYTOIBHUK C yTiIoM B 30° 1

35 [IpssMOyroIBbHBIN TPEYTOIBHUK C yIiIoM B 30° 1

36 KoHnTtponbhas padota mo teme "TpeyronbHuku" 1

37 [TapamienbHble IpsIMBIE, UX CBOMCTBA 1

38 [IaTeiit noctynar EBkinna 1

19 Haxkpect nexaiue, COOTBETCTBEHHbIE U OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE MPU |
NEPECEUECHUH NapAJIENIbHBIX MPSIMBIX CEKYLIEH

40 Haxkpecr nexarye, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YIIIbl, 00pa30BaHHbIE MTPH |
NEPECEUEHUH MTAPAIIIENIBHBIX MIPSMBIX CEKYIIEN

A1 Haxkpect nexaiue, COOTBETCTBEHHbIE U OJTHOCTOPOHHUE YTJiIbl, 00pa30BaHHbIE MPU |
NEPECEUECHUH NapAJIENIbHBIX MPSIMBIX CEKYLIEH

4 Haxkpect nexaiue, COOTBETCTBEHHbIE U OTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE MPU |
NEPECEUECHUH NapAJIENIbHBIX MPSIMBIX CEKYLIEH

43 Haxkpecr nexarye, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YIIIbl, 00pa30BaHHbIE MTPH 1




NIEPECCUCHUH apAIICIIbHBIX IPSIMBIX CEKYLICH

[Tpr3Hak napauieIbHOCTH MPSIMBIX Y€pe3 PABEHCTBO PACCTOSIHUNA OT TOYEK OJHOM

4 IIPSIMOM 10 BTOPOU IIPSIMOiM !
45 [Tpr3Hak napauieIbHOCTH MPSIMBIX Ye€pe3 PABEHCTBO PACCTOSIHUNA OT TOYEK OJHOM |
MPSMOM 10 BTOPOH MIPSMOU
46 CyMMa yIJI0B TpeyrobHUKa 1
47 CymMma yTJIOB TpeyroJibHUKa 1
48 Bremnue yrisl TpeyrojibHUKa 1
49 BHemnue yriasl TpeyroibHuKa 1
50 KonTtponsHas padora no teme "[lapannensHble psiMble, CyMMa YTJIOB TPEYTroJIbHHUKA" 1
51 OKpY>KHOCTh, XOPJbl U IHAMETP, UX CBOMCTBA 1
52 KacarenpHast k OKpy>XKHOCTH 1
53 OKpyXHOCTb, BHUCAHHAsI B YTOJI 1
54 OKpY>KHOCTbh, BIICaHHAS B yTOJI 1
55 ITonsarue o I'MT, npumenenue B 3a1adax 1
56 [Tonstue o 'MT, npumeHeHue B 3a1avax 1
57 buccektpuca u cepeIMHHBIN NEPIEHANKYIISP KaK TEOMETPUYECKUE MECTA TOUEK 1
58 OKpY’>KHOCTh, OMIMCAHHAsI OKOJIO TPEYTOJIbHUKA 1
59 OKpy’KHOCTb, OIIICAHHAsl OKOJIO TPEYTOJIbHUKA 1
60 OKpY’>KHOCTbh, BIIUCAHHAS B TPEYTOJIBHUK 1
61 OKpy’KHOCTb, BIIUCAHHAsI B TPEYTOJIbHUK 1
62 [Ipocreiinue 3a7a4u Ha MOCTPOEHUE 1
63 [Ipocreiimune 3agaun Ha MOCTPOECHUE 1
64 KonTtponbHast padota mo teme "OKpy>KHOCTb U KpyT. [ eoMeTpudecKkue mocTpoeHus " 1
65 [ToBTOpenue u 0000IIEHNE 3HAHUN OCHOBHBIX IOHATHH U METO/I0B Kypca 7 Kiiacca 1
66 Hrorosast KoHTpoOJbHASA paboTa 1




67

[ToBTOpeHUe 1 06001IeHNE 3HAHUH OCHOBHBIX TIOHSATHH U METOOB Kypca 7 Kiiacca

68

[ToBTOpeHHEe 1 0000IIIEHNE 3HAHUI OCHOBHBIX MMOHSATHNA U METOAOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




8 KUIACC

KoanuecTBO 4acoB

Ne i/ Tema ypoka
KonTtpoabHubie
Bcero
padoThI
[Tapannenorpamm, €ero MpyU3HaKu U CBOMCTBA 1
[Tapamienorpamm, ero Npu3HaKu U CBOMCTBA 1
[Tapannenorpamm, €ero MpyU3HaKu U CBOMCTBA 1
4 YacTHble ciyyan napauieorpaMMoB (MIPsIMOYTOJIBHUK, pOMO, KBaJIpar), UX MPU3HAKH U )
CBOMCTBA
5 YacTtHble ciyyan napauieorpaMMoB (MIPsIMOYTOJIBHUK, pOMO, KBaJIpar), UX MPU3HAKH U )
CBOMCTBA
6 UYacTtHble ciyyau napauieorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaJpar), UX MPU3HAKHU U 1
CBOMCTBA
7 Tpaneuus 1
8 PaBHOOOKAs 1 MpsIMOYTOTbHAS TPANEITUN 1
9 PaBHOOOKas ¥ IPSIMOYTOJIbHASL TPATICIIUU 1
10 MeTton yaABOCHHS METUAHBI 1
11 LlenTpanbHas cuMMeTpus 1
12 KonTtponbHas padora no Teme "UeThIpEXyroapHUKT" 1 1
13 Teopema ®aneca u TeopeMa 0 MPONOPIIMOHATIBHBIX OTPE3KaxX 1
14 CpenHsist TuHUS TPEyroJIbHUKA 1
15 Cpenssisi TMHUS TPEYTOJIbHUKA 1
16 Tpanenus, e€ cpenHss TUHUSA 1
17 Tpaneuus, e€ cpeaHss JUHUS 1
18 [IponopunoHabHbBIE OTPE3KU 1
19 [TponopiimoHaabHbIE OTPE3KU 1




20

IlenTp Macc B TpEyroJIbHUKE

1
21 [TogoGHBIE TPEYTOIBLHUKH 1
22 Tpu npuzHaka nogoous TPEyroJbHUKOB 1
23 Tpu npuzHaka nogoous TPEyroJIbHUKOB 1
24 Tpu npuzHaKa Mogo0us TPEYTroJIbHUKOB 1
25 Tpu npuzHaka nogoous TPEyroJIbHUKOB 1
26 [Ipumenenue mogo0us MPU PEIICHUH MPAKTHYECKUX 3a1a4 1
27 KonTtponsHas padora no Teme "[lonoOHbIe TpeyroasHUKN" 1
28 CRoiicTBa TUIOMIAACH T€OMETPUIECKUX PUTYP 1
29 DopMyIIbl U1 IUIOLIAAN TPEYTOIbHUKA, [TapajuIeIorpaMmma 1
30 @opmyibl U1 TUIOIMIAAN TPEYTOJIbHUKA, apajuieorpaMmma 1
31 DopMyIIbl U1 IUIOLIAAN TPEYTOIbHUKA, [TapajuIeIorpaMmma 1
32 @opmyibl U1 TUIOIMIAAN TPEYTOJIbHUKA, apajuieorpaMmma 1
33 DopMyIIbl U1 IUIOLIAAN TPEYTOIbHUKA, [TapajuIeIorpaMmma 1
34 Brraucnenue miomaaei cioxxasix GUryp 1
35 [Tnomanu ¢uryp Ha kiaeryaroit Oymare 1
36 [Mnomaau mogo6HBIX Guryp 1
37 [Tnomaau mogoOHBIX HUryp 1
38 3ajauu ¢ IPaKTUYECKUM COJEPIKaHUEM 1
39 3aga4M ¢ MPaKTHYECKUM COJIEPKAHUEM 1
40 Pemenue 3a1au ¢ moMoIIbIO METO/Ia BCIIOMOTaTENbHOM IIOIAIN 1
41 Kontponbnas padora mo teme "Ilnomanp" 1
42 Teopema [Iudaropa u e€ npumeneHue 1
43 Teopema [Tudaropa u e€ npumeHeHNE 1
44 Teopema [Iudaropa u e€ npumeneHue 1
45 Teopema [Tudaropa u e€ npumeHeHNE 1




46 Teopema [Tudaropa u e€ npumeHeHme 1
47 Omnpenenenre TPUrOHOMETPUUECKUX (PYHKIIMI OCTPOTO yIiia MpsiMOyTOIbHOTO |
TPEYroJbHUKA, TPUTOHOMETPUYECKHE COOTHOIIECHNUS B IIPSIMOYTOJIbBHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO 1
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1
50 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO 1
51 KonTtponsHas padora no teme "Teopema [Tudaropa u Hayana rpuronomerpun” 1
52 Brniucannblie u ieHTpaIbHbBIE YTIIbI, YTOJI MEXIY KacaTeIbHON U XOpI0i 1
53 BriucaHHbIE ¥ LIEHTPAIBHBIE YIUIBL, YTOJI MEXKIY KacaTeJIbHOU U XOPI0i 1
54 Brniucannblie u ieHTpaIbHbBIE YTIIbI, YTOJI MEXIY KacaTeIbHON U XOpI0i 1
55 VYrisl MeXAy XOpAaMU U CEKyLIUMU 1
56 VYrael MexIy XOpAaMu U CEKyIIMMU 1
57 BriucaHHbIE ¥ OITMCAaHHBIE YETHIPEXYTOJIbHUKH, UX ITPU3HAKU U CBOMCTBA 1
58 Brniucanublie u onucaHHbIC YETHIPEXYTOJIBHUKHU, UX TPU3HAKHU M CBOMCTBA 1
59 Brniucanuble u onucaHHbIC YETHIPEXYTOJIBHUKHU, UX TPU3HAKHU M CBOMCTBA 1
60 [IpumeHeHne CBOMCTB BIMCAHHBIX U OIMCAHHBIX YETHIPEXYTOJBHUKOB TP PELICHNN |
FeOMETPUUECKUX 3a7a4
61 [IpuMeHeHne CBOKCTB BIUCAHHBIX U OMUCAHHBIX YETBIPEXYTOJIBHUKOB ITPU PELICHUN |
F€OMETPUUYECKHX 3a/1a4
62 B3auMmHoe pacmonoxeHune IByX OKPYKHOCTEH, 00IIHe KacaTelbHbIE 1
63 Kacanue okpyxxHOCTEM 1
64 KonTtponbHas pabota no Teme "YTiibl B OKpYKHOCTH. BricanHbIe 1 onMcaHHbIE |
YETBIPEXYTOJIbHUKA"
65 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCcOB 7 U 8 Ki1accoB, 0000IIeHNE 3HAHUN 1
66 [ToBTOpEHME OCHOBHBIX MOHATHI U METOJIOB KypcoB 7 U 8 Ki1accoB, 0000IIICHIE 3HAHUI 1
67 Hrorosast KoHTpoOJbHASA paboTa 1




68 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB KYpCcOB 7 U 8 Ki1accoB, 0000IIeHNE 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6
9 KUIIACC
N /i Tewa ypoka KoumnuectBo yacos
Bcero KontpoabHbie
padoTsbI
1 Onpenenenne TPUTOHOMETpUIECKUX GyHKIHH yrioB ot 0° mo 180° 1
2 DopMyIIbl IPUBEICHUS 1
3 Teopema KOCMHYCOB 1
4 TeopeMa KOCUHYCOB 1
5 Teopema KOCMHYCOB 1
6 Teopema cuHyCcOB 1
7 Teopema cuHyCcOB 1
8 Teopema cuHyCcOB 1
9 HaxoxpaeHue JUIMH CTOPOH U BEJIMYUH YIJIOB TPEYTOJIbHUKOB 1
10 Pemenue TpeyrojbHUKOB 1
11 Pewienue TpeyronbHUKOB 1
12 Pemenue TpeyrojbHUKOB 1
13 Pewienue TpeyronbHUKOB 1
14 [IpakTHyeckoe MpUMEHEHHE TEOPEM CUHYCOB U KOCUHYCOB 1
15 [IpakTueckoe NPUMEHEHNE TEOPEM CUHYCOB U KOCUHYCOB 1
16 KoHnTtponbhas pabota mo teme "Penienne TpeyroabHUKOB" 1 1
17 [MonsTHE 0 MpeobpazoBaHUU MOIO0US 1
18 CoOOTBETCTBEHHBIC AIIEMEHTHI MTOA00HBIX PUTYD 1
19 CoOTBETCTBEHHBIE HJIEMEHTHI NOI00HBIX QUTYP 1
20 Teopema 0 IpoOU3BEIEHUN OTPE3KOB XOPJI, TEOPEMA O MMPOU3BEAEHUHN OTPE3KOB 1




CEKYILHX, TEOpPEMA O KBaJpaTe KacaTeIbHOI

Teopema 0 IpoU3BEICHUHN OTPE3KOB XOP/I, TEOPEMA O MTPOU3BEICHUN OTPE3KOB

21 CEKYIIHX, TEOPEMA O KBaJApaTe KacaTeIbHOI !
” Teopema 0 Ipou3BeIEHUU OTPE3IKOB XOP/I, TEOpEMa O MPOU3BECHUHN OTPE3KOB 1
CEeKYIIIHX, TeOpeMa 0 KBaJpaTe KacaTelbHOI
23 IIpuMeHeHue TeopeM B PELIEHUH IeOMETPUYECKUX 3a1a4 1
24 [IpruMmeHeHne TeopeM B pEIICHUH TEOMETPUUYECKUX 3a]1a4 1
25 IIpuMeHeHue TeopeM B PELIEHUH I€OMETPUYECKUX 3a1a4 1
26 Kontponbnas padota mo teme "[IpeodbpazoBanue momgodus. Merpuueckue 1
COOTHOIIEHUS B OKPY>KHOCTH"
27 Onpenenenre BEeKTOpoB. U3NUECKU U T€OMETPUUECKUN CMBICI BEKTOPOB 1
28 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOXXEHHE BEKTOpPA HA YUCIIO 1
29 Cli0’)keHHE U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHUCIIO 1
30 CrnoxeHue ¥ BBIYMTaHUE BEKTOPOB, YMHOXXEHHUE BEKTOpPA HA YUCIIO 1
31 PaznoxeHue BekTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOpam 1
32 Koopaunats! BekTopa 1
33 CxansipHOE NMPOU3BEJICHHE BEKTOPOB, €r0 MPUMEHEHUE JIsl HAXO0XKACHUS JITUH U YIJIOB 1
34 CkansipHO€E ITPOU3BEAECHNE BEKTOPOB, €70 IPUMEHEHUE JIJIs1 HAXOKAEHUS IJIMH U yTJIOB 1
35 Pemenue 3aga4 ¢ momMoIb0 BEKTOPOB 1
36 Pemienue 3aga4u ¢ moMoI1bIO0 BEKTOPOB 1
37 [IpuMeHeHne BEKTOPOB IS pelieHus 3aaa9 GU3uKu 1
38 KonTtponsHas padora no Teme "BekTopsr" 1
39 JlekapTOBBI KOOPAMHATHI TOUYEK Ha IJIOCKOCTH 1
40 YpaBHeHUE npsIMoit 1
41 YpaBHeHUE NPAMON 1
42 YpaBHEHUE OKPYKHOCTH 1




43

KoopaunaTs! Touek nepecedeHusi OKpy>KHOCTH U IPSIMOM

1

44 MeTto1 KOOpJMHAT MPH PEIICHUU TEOMETPUYECKHUX 3a]1a4, MPAKTHYECKUX 3a/1a4 1
45 Mertoa KoOpauHAT IPH PEIICHUU T€OMETPUUYECKUX 3a]1a4, MPAKTUYECKUX 3aa4 1
46 Meroz KOOpAUHAT IIPU PELICHUU T€OMETPUYECKUX 3314, IPAKTUYECKUX 3a1a4 1
47 KoHnTtponbHas padota mo teme "JlekapToBbI KOOPIMHATHI Ha TUIOCKOCTH" 1
48 [IpaBunbpHBIE MHOTOYTOJIBHUKH, BBIYACICHUE UX 3JIEMEHTOB 1
49 Yucno m. JInuHa OKpy>KHOCTH 1
50 Yucno n. JInMHa OKpyKHOCTH 1
51 JmuHa 1yru OKpy>KHOCTH 1
52 Panuannas mepa yria 1
53 [Imomans kpyra, CEKTOpa, CErMEHTA 1
54 [Inomane kpyra, cekTopa, CerMeHTa 1
55 [Imomans kpyra, CEKTOpa, CErMEHTA 1
56 [ToHsiTHE O ABMYKEHUH TIIOCKOCTH 1
57 [TapannenbHbIN TEpEeHOC, TOBOPOT 1
58 [TapannenbHblil nepeHoC, TOBOPOT 1
59 [TapannenbHblil nepeHoC, TOBOPOT 1
60 [TapannenbHbIN TEpEHOC, TOBOPOT 1
61 [IpuMeHeHye NBUKEHMI NIPU PEILICHUH 3a1a4 1
6 Kontponbnas padota mo Temam "[IpaBunbHbie MHOTOYTOJBHUKU. OKPYKHOCTb. |

JIBMKeHUS TIII0CKOCTH"
63 [ToBTOpenue, o6o0IIeHNE, CUCTEeMaTH3aIUs 3HAaHUN. VI3MepeHre reoMeTpruuecKux )

Benn4uH. TpeyroabHuKu
64 [ToBTOpenue, 06ob61IeHNe, cucTemMaTH3anus 3HaHui. [lapannensHbie u 1

NepHeHANKYISIPHbIE TIPSIMBbIC
65 [ToBTOpeHme, 0000IIEHNE, CCTeMaTH3aKs 3HaHU. OKPYKHOCTh U KPYT. 1




I'eoMeTpuueckre moCTpOCHUS. YTIbI B OKPY)KHOCTH
66 [ToBTOpEeHME, 0000IIEHNE, CHCTEeMaTH3alKsl 3HaHWH. BriricaHHbIe U OnTMcaHHbIE )
Opr)KHOCTI/I MHOI‘O}’FOJ’IBHI/IKOB
67 HroroBast koHTpoOIbHAs paboTa 1
68 [ToBTOpeHUe, 06001IeH e, CCTeMaTH3allusl 3SHAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

7 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThI 0CBOEHNSI OCHOBHOI
00pa30oBaTeILHON MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomeTrpus

6.1

Pacrio3HaBaTh M3yueHHBIE T€OMETPUYECKHE (PUTYpBHI, ONpPENeNiTh UX
B3aMMHOE PACTOJOKECHHE, H300pakaTh TC€OMETPUUYECKHE (QUTYPBHI,
BBIIIOJHATL YCPTCKU IO YCJIOBUIO 3aJavu. I/I3Mep}ITB JIMHEHHbBIE U
VIJIOBBIC BETMYMHBL. Pernare 3a1aun Ha BEIYMCIICHUE JITTHH OTPE3KOB H

BCJIMYHH YTJIOB

6.2

Jenatb rpyOyI0 OLICHKY JMHEHHBIX M YIJIOBBIX BEJUYMH MPEAMETOB B
peanbHOM JKW3HH, pa3MEepoOB NPHUPOAHBIX OOBEKTOB. Pazmmuatk

PasMEpPhI 3TUX 00BEKTOB IO MOopsAAKY BCIINYNHDBI

6.3

CTpouTh 4epTekKHU K FTEOMETPUUECKUM 3a7a4aM

6.4

[Tonb30BaTbest MpU3HAKAMK PABEHCTBA TPEYTOJbHUKOB, UCIOJIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUN

3aaa4

6.5

IIpoBoauTh  JIOTMYECKHE  pPACCYy Xk ACHUS  C  MCIOJb30BaHUEM

TrEOMETPUUYECKUX TEOPEM

6.6

[Tonb3oBatbes MpU3HAKaAMU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYrOJbHUKOB, CBOMCTBOM MEAHMAHbI, MPOBEIEHHON K TUIIOTEHY3E

MIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

Onpenenars napauieIbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOpBIE
oOpa3yer ¢ HUMH cekymias. OnpenensaTh MapaielbHOCTh NPSAMBIX C
IMOMOIIBIO0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPAMOM IO TOYEK

JIPpYror nNpsaMon

6.8

Pemate 3amaun Ha kieryaToit Oymare

6.9

[IpoBOANTH BBHIYMCICHUS M HAXOJUTh YHUCIOBbIE U OyKBEHHbIE
3HAUEHUs YIJIOB B TEOMETPUYECKHX 3aJadaXx C HCIOJb30BaHUEM
CyMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTOYT'OJIbBHHKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX NpPU TEPECEYCHHUU JIBYX MapajUIeIbHBIX MPSIMBIX

cekyieil. Pemarh mpakTuieckue 3a1auu Ha HaX0XICHUE YTIIOB




6.10

Bnagerp NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh
OTpeNesaTh OWCCEKTPUCY yria W CEePeAMHHBIM TEePHEeHIUKYISP K

OTPEC3KY KaK rCOMCTPUICCKUEC MECTA TOYCK

6.11

@opMyIUpOBaTh ONPEICIIEHUS OKPYKHOCTHM M Kpyra, XOpIbl H
quaMeTpa OKpPYXKHOCTH, TIIOJb30BAaTbCsl HMX CBOWCTBaAMHU. Y METh

MNPUMCHATH 3TH CBOMCTBaA IIpu pCHICHUHA 3a4a4

6.12

Bnaners moHSATHEM ONHUCAHHOW OKOJIO TPEYTOJbHUKA OKPY>KHOCTH,
yMeTh HaxoauTh €€ ueHTp. I[lonp3oBaThcs (akTamMuM O TOM, 4YTO
OMCCEKTPUCHI YTTIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJHOM TOUYKE, U O
TOM, YTO CEpEeIMHHbIE MEPIEeHIUKYISIPhl K CTOPOHAM TPEYroJbHUKA

MIEPECEKAIOTCS B OJTHOW TOUKE

6.13

Biamers moHsATHEM KacaTeJIbHOM K OKPYXKHOCTH, II0JIb30BAaThCS
TEOpEeMO O TEPHEeHAMKYISIPHOCTH KacaTelibHOM W paauyca,

MPOBEIEHHOTO K TOUKE KaCaHUs

6.14

[Tonp30BaTbcs MPOCTEHIIMMU TE€OMETPUYECKUMHU HEPaBEHCTBAMU,

IIOHHUMATh UX HpaKTI/I‘IeCKHﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC TCOMCTPUYCCKHUC IMOCTPOCHUA C IMOMOIIbBIO

HUPKYJISL U JIMHEHKHU

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJjabTaTa

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

I'eomeTrpus

6.1

Pacno3HaBath OCHOBHEIC BUbBI I‘IeTI)IpéX}’l"O.]'II)HI/IKOB, HUX J3JIEMCHTHI,

MOJIb30BATHCS UX CBOMCTBAMH Ipu pCHICHUU I'COMCTPUICCKUX 3a1a1

6.2

IIpuMeHATH CBOMCTBA TOYKM IIEPECCUYCHUS MEIUaH TPEYroJIbHUKA

(meHTpa Macc) B pelIeHUH 3a1a4

6.3

Bnagerp nonsTHeM cpeAaHeW JMHUM TPEYrojiibHUKA U Tpareuuu,
NPpUMCHATL HX CBOMCTBA npu peHmICHUU TCOMCTPUUYCCKUX 3alady.
[Tonp3oBatbes Teopemoit dasieca U TeoOpeMoid 0 TPONOPLIHMOHATBHBIX

OTpEC3KaX, MIPUMCHATD UX IJIS pCHICHUSA NPAKTUYCCKUX 3a/1a4

6.4

[IpuMeHsATH TNpHU3HAKU MOAO0OMUA  TPEYrOJbHHUKOB B  PELICHUH

rCOMCTPHUYCCKUX 3aaa4




6.5

[Tons3oBatbes Teopemoit [ludaropa st penieHus reoMeTpuuecKux 1
IpaKTU4YEeCKUX 3amad. CTpouTh MaTEMATHYECKYHD MOZCIb B
MIPAKTUYECKUX 3aa4aX, CAMOCTOSTENIbHO ACNIaTh YepTEX U HAXOAUTh

COOTBCTCTBYIOIIHEC JJINMHBI

6.6

Brnagerp moHATHSMH CUHYCAa, KOCHHYCa M TaHTE€HCa OCTPOro yria
NPSIMOYTOJILHOTO TpeyroyibHUKa. [lo/ib30BaThCAd 3TUMU MOHSTHSIMU

AT PpCIICHUS IMPAKTUYCCKUX 3aaa4d

6.7

Beraucnsate (pa3nuuHbIME - crTOCOOaMM) TIIOMIAAb TPEYTOJIbHUKA U
IUIOIIAZX MHOTOYTOJIBHBIX (uryp (mosim3ysch, rae HE0O0X0IUMO,
KaJbKyJIATOPOM). [IpHMEHSATh MOJyYCHHBIE YMEHHS B IPAKTHYCCKUX

3agadax

6.8

Bnagers NOHATUAMHU BOMCAHHOTO U LIEHTPAJIIBHOT'O YIUIA, UCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTJaX, yriax MeXAy XOpAaMmH (CEeKyIIMMH) U
yIie MeXIy KacaTeJbHOM M XOpAOH IpU PELIEHUU T€OMETPUUYECKUX

3a1a4

6.9

B.HaI[eTB INOHATUEM OIIMCAHHOI'O ‘IGTBIpéXYI‘OJIBHI/IKa, MNPUMCHATH

CBOMCTBA OMMCAHHOI'O YETHIPEXYTOJIbHUKA TP PEIICHUN 3324

6.10

[IpuMmeHsTh TONyYeHHBbIE 3HAHUS HA [PaKTUKE — CTPOUTh
MaTeMaTUYeCcKue MOJAENH JJi 3a]ad PeaibHOW KU3HU U TPOBOIUTH
COOTBETCTBYIOIIME BBIYUCIEHUS C MPUMEHEHHEM THoao0us U

TPUTOHOMETPHH (TIONIB3YSACH, I71€ HEOOX0IUMO, KAIbKYJISTOPOM)

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThl 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTH C UX
IMOMOIIBIO PA3JIMYHBIC JBJICMCHTBI MPAMOYT'OJBHOI'0 TPCYroJIbHHUKA
(«pemieHHEe  MPSAMOYTOJBHBIX  TPEYTrOJIBHUKOBY»). Haxomuts (¢

MOMOUIBIO KaJIbKYJISATOPA) ATUHBI U YTIIbI AJI1 HETAOIMUHBIX 3HAYCHHH

6.2

[Tonb3oBarbes bopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JJIsi HAaXOXIACHHUSI COOTHOIICHHIA

MCKAY TPUTOHOMETPHUIYCCKUMHA BCIIMUMHAMU




6.3

Hcnonws3oBath TeEOpeMbl CHHYCOB M KOCHHYCOB [UJISi HAXOXICHUS
Pa3IMYHBIX AJIEMEHTOB TPEYTOJbHUKA («pElIeHUE TPEYTrOJbHUKOBY),

MPUMEHSTh UX MPU PEIICHUU T€OMETPUUECKUX 3aa4

6.4

Bnamers monsTHMSMU TpeoOpa3oBaHUS MOMOOWS, COOTBETCTBEHHBIX
a7eMeHTOB MoAo0HbIX (uryp. Ilomb3oBaThcs CBOMCTBaMU TOH00US
MPOU3BOJBHBIX (DUTYP, YMETh BBIYHUCIATH JUIMHBI M HAXOAUTH YIIIBI Y
nonoOubIX Quryp. IlpuMeHaTh cBOICTBAa MOAO0HS B MPAKTHYECKHX
3ajadaXx. YMeThb MPHUBOAWTH TPUMEPHl TMOAOOHBIX Quryp B

OKpY’KalolieM MHpe

6.5

ITons30BaThCA TCOpCMaMu O TMPOU3BCACHUHU OTPE3KOB XOpHA, O

MIPOM3BEICHNN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHOU

6.6

Ilons30BaTbcst  BEKTOpaMM, IIOHUMAaTb KX TE€OMETPUYECKUH U
¢bu3nyeckuil CMbICI, NPUMEHATh MX B PELICHUU T€OMETPUYECKUX U
¢busnyeckux 3anay. IIpuMeHATH CKaIspHOE NMPOU3BEICHHE BEKTOPOB

I HAXOXKACHUA NJIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAMHAT Ha IIJIOCKOCTH, IPUMCHATH €TI0 B

PEIICHUU IT'€OMCTPUYCCKUX U MPAKTUYCCKUX 3aaa4

6.8

Biamerp NOHATHMSMHM  NPaBUJIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPY’KHOCTH, JUIMHBI AYIM OKPYXHOCTH W paJUaHHON Mephl yria,
YMETh BBIYMCIATH IUIOMAAb Kpyra M ero uvactel. Ilpumensars

IMOJIYUCHHBIC YMCHUS B ITPAKTUYCCKUX 3aaavdax

6.9

HaxonuTps ocu MM EHTPBl CUMMETPUH GUTYP, TPUMEHSTH ABHKCHHS

IJIOCKOCTH B MMPOCTEHUIINX CIIydasiX

6.10

[lpuMeHsATH TONyYECHHBIE 3HAHUS HA TMPAKTHKE — CTPOHTH
MaTeMaTHdYCCKUuE MOACIN MJIA 3a4a4 peaanofx'I JKU3HHU U TIPOBOIHWTH
COOTBCTCTBYIOIIIHC BBIYHCIICHU S C IMPUMCHCHUEM HO,Z[O6I/I$I )41
TPUTOHOMETPUYECKUX (PyHKIUH (MONB3ysCh, TA€ HEOOXOAMMO,

KQJIbKYJISTOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblil 3JIeMEHT COePKAHUA
6 I'eomeTrpus
Hauanbnbie nonsaTus reomerpun. Touka, npsimMas, OTpe30K, Jiyd. Yroa. Buas
6.1 yriioB. BeprukaneHble M CcMexHblEe yribl. buccekrpuca yria. Jlomanas,
MHOTOyroJbHUK. [lapanienbHOCTh U epneHUKYISPHOCTD MPSMBIX
62 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMETpPHH.
' [IpuMepsl cUMMETpPUN B OKpPYXKaIOLEM MUPE
63 OCHOBHBIE TIOCTPOEHHSI C TIOMOIUBIO LUPKYJS U JUHEHKU. TpeyronbHUK.
' Bricota, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOEpeHHBIT W paBHOCTOPOHHMI  TpEyrojbHHKH. HepaBeHCTBO
' TpEyroJbHUKA
6.5 CBoiicTBA W TIPU3HAKK PABHOOCAPEHHOTO TpeyroibHUKa. [IpusHaku
' pPaBEHCTBA TPEYTOJIbLHUKOB
6.6 CBoiicTBa U MpU3HAKU NapauIeIbHBIX MpsAMbIX. CyMMa yIiIOB TPEyTroJIbHUKA.
' Bremaue yrisl TpeyrojibHHUKa
[IpsamoyronbHbIi  TpeyroabHUK. (CBONCTBO MeEIHMaHbl MOPSIMOYTOJIBHOIO
6.7 TpEyroJbHUKA, MPOBEAEHHOM K TrunoreHyse. IIpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTro/IbHBINA TPEYrOJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopeMa O OojbIieM yrie U OOJbIIei CTOpOHE
TpeyronbHuka. [lepnenaukymnsip 1 HaKJIOHHAs
6.9 I'eomerpuueckoe Mecto TOYeK. buccekTpuca yria U CEpeaUHHBIN
' MEPIEHIUKYIAP K OTPE3Ky KaKk FT€OMETPUUYECKHE MECTA TOUYEK
OxkpyXHOCTb W Kpyr, XOpAa M JuaMmeTp, HUX CcBoiicTBa. B3aumHoe
6.10 pacroyioKeHue OKPY>KHOCTH H mpsamoi. KacatenpHas U cekymas K
OKpPYXHOCTHU
611 Oxpy’KHOCTb, BIUCaHHas B yroj. BmucaHHas W omMcaHHas OKpPYXHOCTH

TpeyrojbHUKa




8 KIIACC

Kon IIpoBepsiemMblil 3JIeMEHT COePKAHUA

6 I'eomeTrpus

6.1 UYersipéxyroasauku. [lapamnenorpamMm, ero npu3Haku U CBOMCTBA

6.2 [TpsMoyTronbHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOWCTBA

63 Tpanenus, paBHOOOKast Tparemus, e€ cBoiicTBa U npusHaku. [IpsmMoyronpHas
' Tpaneuus

64 Merton yaBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Paneca u
' TEeOpeMa O MPONOPLUOHAIBHBIX OTPE3KaxX

6.5 CpenHue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [TomoGue TpeyronpHUKOB, Kod(hdumument moxodus. [IpusHaku mnOHOOUS
' TpeyroyibHUKOB. [IprMeHeHne moo0us Mpy peIeHN: MPAKTUYECKUX 33124

6.7 @opmynibl AN MJIOMIAAM  TPEYroJibHUKA, MapaijenorpaMma, pomba W
' Tpaneuuu

6.8 CpoiicTBa mIomaae reomerpuueckux ¢uryp. OTHOIICHHE TIUIOIIAACH
' noI00HBIX uryp

6.9 Brluncnenue miuomanei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembr Iludaropa mnpu pemeHun
' IIPaKTUYECKUX 3a]a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 yIjia HpSAMOYTOJBHOTO TPEyrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXIECTBO.  |pUTrOHOMETPUYECKHUE
¢bynkuuu yrios B 30°, 45° u 60°

612 Brnvcannbple W 1HEHTpaidbHBIE YIJIBI, YTOJ MEXKIY KacaTelbHOM W XOpAOM.
' VYTibl MEXAY XOpIaMu U CEKYIIUMU

6.13 BrnrcanHbIE U ONMCAHHBIE YETHIPEXYTOIBHUKU

6.14 B3aumuoe pacnonoxeHue AByX OKpyxkHocTed. Kacanuwe okpyx)HOCTEN.

OO1ue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KIIACC

Kon IIpoBepsieMblil 3JIEMEHT COAePKAHUA
6 ['eomeTrpus
61 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYJIbI IPUBEACHHUS
Pemienue tpeyronsHukoB. Teopema KOCMHYCOB M Te€OpemMa CUHYCOB. Pelienue
6.2 MPAaKTUYECKUX 33Jlad C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne moaodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o nmpou3BeCHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB
' CEKYILUX, TEOpPEMA O KBaJpaTe KacaTeJIbHOU
Bektop, nmmmHa  (MOAyinb) — BEKTOpa,  COHAIpPABIEHHBIE  BEKTOPHI,
65 MPOTUBOMOJIOKHO HAaNpaBleHHbIE BEKTOPHI, KOJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEPALIMH HAJl BEKTOpamu. PaszioxeHnue BeKTopa mo J8yM
HEKOJUITMHEApHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkalisipHOe NPOU3BEACHUE BEKTOPOB, MPUMEHEHUE ISt
' HAXO0XJICHUS JUIMH U yTJIOB
JlekapTOBBI KOOPJAWMHATHI HA MJIOCKOCTH. YPAaBHEHUS MPAMON U OKPY>XKHOCTH B
6.7 KOOpJAMHATaX, IEPECEUCHHE OKPYKHOCTEH U MpsAMbIX. MeToa KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBuibHBIE MHOTOYTOJILHUKH
6.9 JlnvuHa okpykHOCTH. ['pagycHas U paguaHHas Mepa yria, BBIYUCICHUE JITUH JIyT
' OKPY>KHOCTEHN
6.10 ITnomjanp kpyra, ceKTopa, CErMeHTa
611 JIBU>KeHHsI TUIOCKOCTH U BHYTPEHHHE CHUMMETpUM (uryp (31eMeHTapHbIe
' npeacrasienus). [lapamnensusiii nepenoc. [loBopor




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI

Kon
NpoBepPsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K NMPEAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHON NMPOIrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMHU: MHOXECTBO, IOAMHOMXECTBO,
omnepaluy HaJ MHOXECTBAMU;, YMEHHUE OIEepPUPOBATH MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBo, LMKI, MPUMEHITh UX IpPU PEIICHUU
3aJla4; yMEHHE HCIOIb30BaTh IpayuuecKoe MpeICTaBICHIHEe MHOKECTB
JUISL OITUCAHMS pealbHBIX MPOIECCOB U SBJICHUI, MPU PELICHUH 3a7ay

U3 JIPyTruX y4eOHBIX MPEAMETOB

YMeHHe onepupoBaTh MOHATUAMM: OIPEACICHUE, aKCHOMa, TEOpEMA,
JOKa3aTelIbCTBO; yYMEHUE PpACIO3HABaThb HWCTUHHBIE M JIOXKHBIE
BBICKA3bIBAaHUSA, IPUBOJUTH IMPUMEPHI U KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBarh MOHATHSAMU: HATypPaJIbHOE YHUCIO, IIPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypalbHBIX YHCEI, NPU3HAKU
JIETUMOCTH, LEJI0e YHUCIIO, MOAYJb YHcia, OOBIKHOBEHHAs Apo0b H
JecATu4Has ApoOb, CTAHJAPTHBIA BUJ UYUCIIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAIFHOE YHCIO, apu(PMETHUYeCKUi KBAJApPATHBI KOPEHB;
YMEHHE  BBIIOJHATH JEHCTBUSA €  4YHWCIAMH, CpPaBHHBATb H
YIOpPSAOYMBATh YHCIIA, IPEACTABIATh 4YUCIA HA KOOPAMHATHOU
IPSIMOW, OKDYTJATh YHWCIA; yYMEHHE JAeNaTh INPUKHUIKY M OLCHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHATHSAMH: CTEIEHb C LENbIM IOKa3aTelleM,
apu(MeTHYECKUI KBaJpaTHBII KOpEHb, MHOTOYIEH, ajiredopanyeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENEeHH
Oosibllle E€IMHUIBI; YMEHHME BBIIOJIHATh PACYETHI IO (OopMyIIaMm,
npeoOpa3oBaHusl UENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH H
BBIPAXCHUI C KOPHAMHM, PA3JIOKCHHE MHOTOYJICHA Ha MHOXKUTEIH, B
TOM 4YHCJIE€ C HCIOJNb30BaHUEM (OpPMYJT pPAa3HOCTH KBaJpaToOB H

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh NOHATUSMU: YHCIOBOE PABEHCTBO, YpaBHEHHE C




OJHOM TEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHHE pellaTh JUHEHWHBIE W KBAJpPATHBIC YPaBHEHUS,
IpOOHO-pallMOHANILHEIE YPAaBHEHHSI C OJHOW TMEPEMEHHOW, CHUCTEMBI
JIBYX JIMHEWHBIX YPaBHEHU, JTUHECWHBbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
MIEPEMEHHOM, B TOM YHUCJE MPU PEIIEHUHN 33134 U3 IPYTUX MPEIMETOB
W TPAKTUYECKUX 3a7a4; YMEHUE HCIOJb30BaTh KOOPAMHATHYIO
NpSIMYI0 U KOOPIMHATHYIO IUIOCKOCTb JJIsi M300pa)KeHUsS pelleHuit

YPaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMU: GYHKUUA, Tpaduk QyHKIUH, HYIH
byHKINH, POMEXYTKH 3HAKOITOCTOSTHCTBA, POMEXKYTKH
BO3pacTaHus, yObIBaHWs, HauOOJbIIEE M HaUMEHbIIEE 3HAYCHHS
byHKIIH; yMeHHe OIIepUpPOBAThH HOHATHSAMH: npsmast
MPONOPIMOHATIBHOCTD, JHHEWHasT (YHKLUS, KBaJApaTudHas (QyHKITHS,
oOpaTHass TPOMOPIHOHATLHOCTh, TMapaboiyia, TUrepoosia; yMEHHE
CTpOUTH TpaduKu PYHKUIUH, HCIIONB30BaTh IPa(UKU JUIs ONpEICICHUs
CBOICTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl peIICHHS 3a7ad U3 APYTuX
Y4eOHBIX TPEAMETOB M pPEaTbHOM JKU3HH; YMEHHE BBIPAXKaTh

(dbopMyiaMy 3aBUCUMOCTH MEXKIY BETMUUHAMU

Ymenue OIIepupOBAThH MOHSTUSMHU: MOCIIEI0BATEIbHOCTD,
apupMeTHyecKass M TeOMETpUYecKas  IPOrPecCHH;  YMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENI0BATENBHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelIeHUH 3a/ady, B TOM YHCIE 33734 U3 JAPYTHX

y4eOHBIX PEIMETOB U PEaTbHOM KUZHU

YMeHue pemarh 3aaud pa3HbIX TUIOB (B TOM 4YHCII€ HAa MPOLIEHTHI,
IO WM 4YacTH, JBUXKEHHE, padoTy, IIeHy TOBAapOB M CTOMMOCTh
MOKYTIOK U yCITyT, HAJIOTH, 3a7]a41 U3 00JIACTH YIpaBIECHUS JIUNYHBIMU U
ceMeHbIMUM  (UHAHCAMM); YMEHHE  COCTABJIATH  BBIPAXKEHUS,
ypaBHEHHUS, HEpPAaBEHCTBA M CHCTEMbl [0 YCIOBHUIO 3aJayd,
UCCIIEIOBAaTh MOJIyYeHHOE PEIIEHHE W OLEHUBATh MPaBAONOA00HOCTh

IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Ty, JIOMaHasi, yroj, MHOIOyTOJIbHHUK, TPEYTrOJIbHUK, PABHOOEIPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPAMOYTOIbHBIM TPEyrOJbHUK,

MeanaHa, OMCCEeKTpUCca W BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK,




napajiesiorpaMM, pomMO, TPSMOYTOJBHHUK, KBaJpaT, Tpamleuus;
OKPY’KHOCTB, KpYT, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3aJaud, B TOM YHCJIE U3 MOBCEIHEBHOU
KU3HU, Ha HAXO0XKJIECHUE I€OMETPUYECKHX BEJIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (UTYp U (aKTOB

10

YMeHue OomnepupoBaTh IOHATUAMHU: PaBEHCTBO (UTYpP, PABEHCTBO
TPEYTOJILHUKOB; TMapaJUIeIbHOCTh W TEPICHIUKYISPHOCTh TIPSMBIX,
Yrojl MeXAy IpsMbIMHU, IEPICHAUKYIAP, HAKIOHHAsA, MPOEKLNs,
nogobue Guryp, mogoOHbIE TPEYTOJIbHUKHA, CAHMMETPHSI OTHOCHTEIILHO
TOYKHM U TPSIMOM; YMEHHE pPacIO3HAaBaTb PAaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, MapauieTbHOCTh M NEPIEHIUKYISIPHOCTD TPSMBIX B

OKpY KaroIlleM MUpe

11

YMeHue onepupoBaTh IOHATHUAMHU: JUIMHA, PAcCTOSTHUE, YIoj
(BeMMuMHA yrila, CUHYC M KOCHHYC yTrja TPEYrojbHUKA), IJIOMIAb;
YMEHHE OLIEHUBATh pa3Mephl NMPEIMETOB U OOBEKTOB B OKpY’KaIOILIEM
MHUpE; yMEHHE TMPUMEHATh (OPMYJBI TMEepuMeTpa U  IUIOIIATU
MHOTOYTOJIbHUKOB, JJIUHBI OKPYXXHOCTH M IUIOIIAAN Kpyra, o0Obema
MPSMOYTOJIBHOTO TNApaJUICNICTINIENA; YMEHHE MNPUMEHSTh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJVIOB TPEYTOJbHUKA,
teopemy Ilucdaropa, TpUTOHOMETPUYECKHUE COOTHOILIEHUS  JUIA

BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUIOLAAEH

12

YMmenue wu3zo0paxkaTh IUIOCKME (UTYpBl M HMX KOMOWHAIHH,
IPOCTPAaHCTBEHHBIE (UTYpBI OT pPyKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB ¥ 3JIEKTPOHHBIX CPEICTB 10 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OITMCAHHUIO

13

YMeHue omnepupoBaThb MOHATHSMHU:  HPSMOYToJibHasi  CUCTEMa
KOOpJIWHAT, KOOPAMHAThl TOYKH, BEKTOp, CyMMa BEKTOpOB,
MPOU3BE/ICHUE BEKTOPA HA YUCIIO, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB;
YMEHHE HCIOJIb30BaTh BEKTOPbl M KOOPAWHATHI AJI MPEICTaBIICHUS
JaHHBIX W pEIIeHUS 3aJady, B TOM YHCIE M3 JPYruX Y4eOHBIX

MPEIMETOB U peATbHOMN )KU3HU

14

YMeHHe OmepupoBaTh IMOHSITHUSAMHU: CTOJIOMKOBBIE U  KPYTOBBIC
auarpamMmbl,  TaONMUIBL, cpeaHee  apudMeTHdeckoe, MeEAHaHa,
HauOoJIbIlIeE W HAaWMEHBIIIEE 3HAYCHHS, pa3Max UYHUCIOBOTO Habopa;

YMEHHE  WU3BJIEKaTh, HMHTEPIPETUPOBATH U  MpPeoOpa3OBHIBATH




uHpOpMAILMIO, TPEJICTaBICHHYI0 B TaONMIAX M Ha JuarpaMmMax,
OTPa)KAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKH PEaIbHBIX IPOLECCOB U
ABJICHUH; yMEHHME pacro3HaBaThb W3MEHYMBBIE BEIWYMHBI B

OKpY’KalolieM MHUpe

15

YMeHne omnepupoBaTh TMOHSTHAMHU: CIyYalHBIA OMBIT (CIydalHBIN
HKCHEPUMEHT), 3JEMEHTapHOE COOBITHE (DJIEMEHTApPHBI HMCXO)
CIIy4alflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEpPOSITHOCTH COOBITHS;
YMEHHE HAaXOAMTh BEPOSATHOCTU CIYYalHBIX COOBITUH B OIBITAX C
PaBHOBO3MOKHBIMHU DJIEMEHTAapPHBIMH COOBITHUSIMH; YMEHHUE pellaTh
3aJjaud METOJIOM OpPraHM30BaHHOIO Tepedopa M ¢ HCIOJIb30BaHUEM
MpaBWjia YMHOXKEHHUS; YMEHHUE OIICHMBaThb BEPOSITHOCTH pPeabHBIX
COOBITHI M SIBICHUH, MOHMMATh POJIb MPAKTHUYECKU ITOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHM B OKpYXKalolUleM MHpPE M B IKHU3HU;
3HaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHI; 3HaKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHne BbIOMpaTh TMOIXOMAIIANA W3YYEHHBIM METON U PEIICHUs
3a/1aud, MPUBOJIUTH MPUMEPHl MATEMATUUYECKHX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACIIO3HABATH MPOSBICHNE 3aKOHOB MaTEMaTUKHU B
HCKYCCTBE, OIHUCHIBATH OTJEIbHBIC BBIIAIONIMECS  PE3YIbTaThI,
MOJTyYEHHBIE B XOJ€ Pa3BUTHS MaTEMaTHKH KaK HAayKH, NMPUBOIUTH
MpUMEPbl MATEMATUYECKUX OTKPBITUN M UX aBTOPOB B OTEUECTBEHHOM

Y BCEMUPHOW UCTOPUH




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 Uucrna u BBIYUCIECHUS

1.1 Harypanbnbie u nensie yucna. [IpusHaku 1e1MMOCTH HETbIX YUCE

1 OOBIKHOBEHHBIE W JICCATHYHBIE  JOpoOM,  TPOLEHTH, OECKOHEYHBIC
' NepUOANYECKUE APOoOH

13 PaunonanbHple uyncna. Apudmernyeckue Omepaldd € paluOHaIbHBIMU
' YUCIaMHU

14 JHetictButenbHple uyncia. ApudMeTHYecKrne ONepalud ¢ JACHCTBUTEILHBIMHU
' YyHCIIaMu

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUia OKPYIJICHUS, NPUKUAKA U OILIEHKa
' pe3ynbTara BEIUMCICHUH

2 AnrebpanuecKue BHIPAKCHUS

2.1 BykBeHHbIe BhIpaykeHUs (BBIPRXKEHUS C TEPEMEHHBIMH )

55 Crenenp ¢ uenbiM mokasareieM. CTeneHb C palMOHAIBHBIM TOKa3aTesieM.
. CaoiicTBa cTeneHu

23 MHorouneHsl

24 Anrebpanueckas 1poob

5 s Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIIECHU. [HenictBus c
' apuQMeTHIECKUMHU KOPHSIMH HaTypaTbHON CTCTICHH
3 YpaBHEHUS 1 HEPABEHCTBA

. [lenbie u apoOHO-panMOHaANbHBIE YypaBHeHHs. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUU

35 [lenbie u npoOHO-paloHanbHble HepaBeHCTBA. CHCTEMbl W COBOKYMHOCTH
' HEPABEHCTB

33 Pemienne TeKCTOBBIX 3a/1a4
4 Uucnoble MOCIIEI0BATETLHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATENLHOCTEN

4.2 Apudmernueckass M TeoMmerpuyeckas mporpeccuu. Dopmyna  CIOXKHBIX




MIPOLIEHTOB

5 DyHKIUU
Oynknus, crnocoObl 3amaHus  ¢GyHkumu. ['padux  dyskmum. OO6macTh
oTpeieTICHUs 1 MHOXKECTBO 3HaueHu ¢yHkuuu. Hynn dyakmmm. [IpomexyTku
5.1 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMBI U
MUHUMYMBl (pyHKIMH. Hanbombinee M HauMeHbllee 3HaueHUE (YHKIMHM Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha npsAMO# U MIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyroabHuK
7.3 MHOroyrojasHuKN
7.4 OKpY>KHOCTb U KpyT
7.5 N3MepeHne reoMeTpruueCKuX BETMYNH
7.6 BexTops! Ha IIIOCKOCTH
8 BepositHoCTh 1 cTaTucTHKa
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

o Maremaruka. ['eometpus. 7-9 knacc. bazoBblii ypoBeHb. Yueonuk. JI.C.
ArtaHnacss, B.®. byry3os, C.b. Kagomies u ap. 15-e uzn. AkunonepHoe

obmectBo "UznarensctBo "[IpocBemienne"

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
JIuaus YMK, cepus I'eomerpus. Aranacsu JI.C. u ap. (7-9):

e TI'naskoB lO.A., ErynoBa M.B. Maremaruka. ['eomerpus. PaGouas
Terpanb. 7, 8, 9 knacc. ba3ossiil ypoBeHb. AO "M3naTenscTBO
"IIpocBemienue"

e Maremaruka. ['eomerpus. 7, 8, 9 kitacc. bazoBblil YpOBEHB.
Meroauueckue pexkomennanuu. JI.C. Atanacss, B.® byrty3os, I0.A.
I'mazkoB u ap. AO "UznarensctBo "[Ipocsemienne"

e 3uB b.T'., Meiinep B. M. I'eomerpus. Jlugakruueckue Matepuansl. 7, 8,

9 xnacc. AO "N3narenscTBO "[IpocBenienue"

HIUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET
bubmuoteka [{OK https://m.edsoo.ru; SIKnacc; POIII; https://fipi.ru; Pemry

ors
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