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HHOACHUMTEJIBHASA 3AIIMCKA

['eomeTpust KaK OMH W3 OCHOBHBIX Pa3/IeNIOB IIKOJBbHOW MATEMAaTUKH, UMEIOIIHIA
CBOEH 1IeNbI0 00ECIeYuTh M3yYE€HHUE CBOMCTB M pa3MepoB (UTryp, UX OTHOIICHUU U
B3aMMHOE pACIOJIO)KEHUE, OMMUPAETCS Ha JIOTHYECKYI0, JOKA3aTEJbHYIO JIMHHIO.
[leHHOCTH W3y4YEHHsS] TEOMETPUUM HAa YPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHuUs
3aKJTFOYACTCS B TOM, 4YTO OOYYaIOIMUKACA YYUTCS TPOBOJIUTH JOKA3aTEIIbHBIE
pacCy X IeHus, CTPOUTh JIOTUUYECKHE YMO3AKIIOUEHHUS, JOKa3blBaThb HCTHHHBIC
YTBEPKIACHUS W CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKICHUS «OT
MPOTUBHOTO», OTJMYAaTh CBOWCTBA OT TPHU3HAKOB, (QOpMyIHpOBaTH OOpaTHBIE
YTBEPKJCHUSI.

Btopoii 1menbt0 H3ydeHUS] TEOMETPUU SBISETCSA HUCIOJIb30BaHUE €€ Kak
UHCTPYMEHTAa MpPH PEIICHUM KaK MAaTEMAaTHYECKHUX, TaK W MPAKTUYECKUX 3aj1ad,
BCTPEYAIOMINXCS B peaibHON KU3HU. OOydaromuics JOJKEH HAYYUTHCS OMPECIUTh
reoMeTpUYeCKyt0 (GUrypy, OmucaTh CIOBaMH JAHHBIM 4YEepTEX WM PUCYHOK, HAWUTU
IJIOIIAJb 3EMENBHOIO0 yYacTKa, PACCUUTATh HEOOXOJMMYIO UIMHY ONTOBOJIOKOHHOTO
kalenst uinu TpeOdyeMmble pa3Mepbl rapaxka s aBTOMOOWJS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHTENIbHAS JIMHUS B H3y4eHUM reoMerpuu. llpm pemenun 3amad
MPAKTUYECKOTO XapakTepa OOyYarolUiCs YYUTCS CTPOUTh MaTEeMaTUUECKUE MOICIH
peabHbIX KM3HEHHBIX CUTYyallui, IPOBOJIUTh BHIUUCIICHUS U OLICHUBATH aJIeKBAaTHOCTD
MOJIyYEHHOTO pe3yJIbTaTa.

Kpaiine BaxxHO mMOAYEPKUBATH CBSI3M TEOMETPUU C JIPYTUMU y4EeOHBIMHU
npeIMeTaMi, MOTUBUPOBATh HUCIOJIb30BATh OMPEICICHUS T€OMETPUYECKUX (PUTryp H
MOHATUM, JEMOHCTPUPOBATh MPUMEHEHHUE MOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBA3u HauOosiee SIPKO BUAHBI B Temax «BekTopb», «TpuUroHOMETpUYECKHE
COOTHOIICHUS», «MeToa koopauHat» u «Teopema [udaropar.

VYuebHbiit kypc «l'eoMeTpus» BKIIOYACT CIEAYIOMINE OCHOBHBIC pa3JIelibl
comepxkanusi:  «['eomerpuueckue ¢urypel U HX CBoWcTBay, «l3MepeHue
r€OMETPUYECKUX BEJIUYUHY, «JleKapTOBBI KOOpJIUHATHI Ha IJIOCKOCTHY», «BeKkTophi»,
«JIBmxkeHus miockoctn», «IIpeodbpazoBanus mog00us .

Ha uzyuenue yueGHoro xkypca «I'eomerpusi» orBoautcs 136 yaca: B 8 kinacce — 68
yacoB (2 Jaca B HeZiento), B 9 kiacce — 68 yacoB (2 4aca B HEZEINIO).



COIEPKXAHUE OBYYEHUA
8 KUIACC

Yerpipéxyronpauku. llapamnenorpamm, €ro mnpu3Haku K CBOWCTBA. YacTHbIE
Cillyyau TapajjielorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBajapar), WX NPU3HAKH W
cBoricTBa. Tpamnenus, paBHOOOKas Tpamnenus, e€ cBoicTBa U npu3Haku. [IpssmoyronpHas
Tpareuus.

Meron yaBoeHnsa wmenuanbl. llentpanmbHas cummerpusa. Teopema dameca u
TeOpEMa O IPONOPLUHUOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHuKa.

[TogoGue TpeyroibHUKOB, Kodhduimment mnomodus. I[lpusznaku momoous
TpeyroJibHUKOB. [IpuMeHenne noaoOus npu peleHny NpakTUYECKUX 3a/1ay.

CpoiicTBa myomaneil reomeTpuueckux ¢uryp. Popmynsl A IUIOUIAAH
TPEyroJibHUKa, MapajuienorpaMma, pomba u Tpaneuuu. OTHOILIEHHE IUIOMAAEH
oI00HBIX GUTyYp.

Beluucnenue roniaseil TpeyroabHUKOB W MHOIOYTIOJBHUKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemieHUH
IPAKTUYECKUX 3a]a4.

CHHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJIa MPSMOYTOJIbHOIO TPEyroJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpuroHomerpuueckue GyHKIUN YIJIOB B
30,45 u 60°.

BrnmcanHble M LEHTpanbHBIE YIJIBI, YTOJ MEXKIY KacaTEIbHOM W XOPAOW. YTIIbI
MEXAY XOpJaMH M CEKyLUIMMH. BIHCaHHBIE W OIKMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3aumHoe pacnionoxenue naByx OkpyxHoctei. Kacanme oxpyxknocteit. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYJIbI IPUBEACHHUS.

Pemenne TtpeyrompHuUKOB. Teopema KOCMHYCOB M TE€OpeMa CUHYCOB. PemieHue
MIPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

IIpeo6pazoBanme momoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopeMa 0 MpOU3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
CEKyUIUX, TEOpEeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, anuHa (MOAyJb) BEKTOpa, COHAIMIPABICHHBIE BEKTOPBI, TPOTUBOMOJIOAKHO
HaIpaBJICHHbIE BEKTOPhI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallUU
HaJ BEKTOpaMu. Pa3lioxeHne BEKTOpa 1O JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunater Bektopa. CkanspHOE€ MNPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE s
HaXO0>XJICHUS JJIMH U YTJIOB.



JlekapToBbl KOOpPJIMHATHI HA TJIOCKOCTH. YPaBHEHHUS NPSIMON U OKPY>KHOCTH B
KOOpAMHATAX, MEPEeCEUCHUE OKPYKHOCTeM U MpsAMbIX. MeToJ KOOpAUMHAT U €ro
MIPUMEHEHUE.

[IpaBunbHbIE MHOTOYTONBHUKU. [[nuHaA OKpy>KHOCTH. ['pagycHas u paauaHHas
Mepa yrIJia, BBIYUCICHUE JUIHH IyT OKpykHOcTel. [lnomans kpyra, cekTopa, CerMeHTa.

JIBMOKEHUST TUIOCKOCTH W BHYTPEHHUE cUMMeTpun Guryp (dJIeMEeHTapHBIC
npeacrasienus). [lapamensueiii nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOTI'O KYPCA «T'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3y/ibTaThl OCBOEHUS MPOrpaMMbl yueOHOro Kypcea «['eomerpus»
XapaKTEPU3YHOTCH:

1) maTpuoTnyeckoe BOCIIMTAHUE:

MIPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTE€MaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTH)KCHHMSM POCCHUHCKHX MAaTEMaTUKOB M POCCHMCKOU
MaTEMaTUYECKOM IIKOJbl, K MCIOJB30BAHUIO 3THUX IOCTH)KCHHH B JIPYTHX HAayKax H
MPUKIAAHBIX cepax;

2) rpakaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO 00S3aHHOCTEN IpakIaHWHA U peau3allii ero 1npas,
OPEICTaBICHUEM O MAT€MaTUYECKUX OCHOBAaX (DYHKIMOHHPOBAHUS Pa3IMUHBIX
CTPYKTYp, SBIEHHH, Mpoueayp TIpaxJAaHCKoro ooOiiecTBa (Hampumep, BBIOOPHI,
OMpOCHI), TOTOBHOCTbIO K OOCYXACHUID JTHUYECKUX MpoOJeM, CBA3aHHBIX C
MPaKTUYECKUM MPUMEHEHUEM JTOCTHKEHU HAayKH, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-
STUYECKUX NPHUHIINIIOB B 1EATEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE YYacTUE€ B PEIICHHH [PAKTHUYECKHX  3a]a4
MaTeMaTUYeCKOM  HAMNpPaBIIEHHOCTH, OCO3HAHUEM BAXXHOCTHU  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha MPOTSIKEHUHM BCEM JKU3HU U YCHEIHON mpodeccuoHaaIbHOM
JESTeIbHOCTY W pa3BUTHEM HEOOXOAMMBIX YMEHHMH, OCO3HAaHHBIM BBIOOpPOM U
NOCTPOECHUEM HWHIUBUAYAIbHON TPACKTOPUH OOpa30BaHMsI M JKM3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTBIO K  OMOILMOHAILHOMY M 3CTETHYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, peUIeHUH, pacCyXIeHUul, yMEHHIO BHUJAETb
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMed B  JCATENbHOCTH HA  COBPEMEHHYIO CHUCTEMY  Hay4YHBIX
MpECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsI UEJIOBEKa, MPHUPOABI U
oOuiecTBa, TIOHUMaHMEM MAaTeMaTUYeCKOW HayKh Kak c¢epbl YelIOBEYeCKOU
NEeATENbHOCTH, 3TAloOB €€ pa3BUTHS M 3HAYUMOCTH JUIA Pa3BUTHs LIMBUWIM3ALMHU,
OBJIAJICHUEM SI3bIKOM MaTEMaTUKH W MAaTeMaTHYeCKOM KyJIbTYpOH Kak CpeICTBOM
NO3HAHUSA MHUpPA, OBJAJCEHUEM TNPOCTEHIIMMU HABBIKAMU  HCCIIEIOBATEIBCKON
NEeATENbHOCTH;

6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBAHME KYJbTYPbl 310POBb U
IMOLMOHAJIBHOIO 0/1aroNOJyYHUs:



TOTOBHOCTBIO IPUMEHSATh MATEMATUUYECKUE 3HAHUSI B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3I0POBOr0 00pasza >XKU3HU (30POBOE MUTAaHWE, COATTAHCHPOBAHHBIN PEKUM
3aHATHH W OTAbIXa, pEryjsipHas (Qu3ndeckas aKTUBHOCTH), CHOPMUPOBAHHOCTHIO
HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY M TaKOTO K€ MpaBa JPYroro
YEJI0BEKA;

7) 3K0JIOrHYeCKOe BOCIIMTAHUE:

OpHUEHTalMel HAa NMPUMEHEHHE MAaTeMaTUYECKUX 3HAHUW ISl PEIICHUsS 3ajad B
00JIaCTH COXPAHHOCTH OKPY>KalOUIEH Cpelibl, MIAHUPOBAHUS MOCTYIKOB U OIIEHKH HX
BO3MOXKHBIX TIOCJICJCTBUU ISl OKpPYJKaloIIEH Cpelbl, OCO3HaHHWEM TIJ100aIbHOTO
XapakTepa IKOJOTHUECKUX MTPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTrauMs K HM3MEHAKWINUMCH YCJIOBUSAM COUMAJIBLHOM M IPHPOAHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUAX HEONPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO NEATEIIbHOCTb, B TOM YHCJIE YMEHHUE
YUUTHCS y JPYTUX JIIOJEH, MpUOOpETaTh B COBMECTHOM JIEITETLHOCTH HOBBIC 3HAHMS,
HaBBIKM U KOMIIETEHIIUU U3 OTBITA IPYTHUX;

HE00XOAMMOCThIO B (JOPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4Yucie (HOpMyIMpoBaTh
U7IeH, MOHSTHUS, TUIIOTE3bI 00 0OBEKTaX U SIBJICHUSAX, B TOM UUCJIE paHEe HEU3BECTHHIX,
OCO3HaBaTh JePUIIMTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, TUIAaHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYaIUIO0, BOCIIPUHUMAThH CTPECCOBYIO
CUTyallMI0 KaK BbI30B, TPEOYIOIMII KOHTPMEp, KOPPEKTUPOBATH MNPUHUMAEMbIC
pemieHuss W JAeUcTBUS, (GOPMYIUPOBATh M OILIEGHWBATh PUCKH M TIOCIEICTBUA,
(bopMHUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI
ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

ba3oBble 1ornyeckue AecTBUA:

e BBIABIIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC TIPU3HAKA MAaTEMaTHYCCKUX
O00OBEKTOB, TIOHATUH, OTHONICHWA MEXKIy TMOHATHAMH, (HOPMYIUPOBATH
ompeneIeHus TTOHSITUH, yCTaHaBJIMBAThH CYIIIECTBCHHBIN MPU3HAK
Kiaccupukanuyu, OCHOBaHUSA I O0O0OIIEHWS ¥ CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIIPUHUMATh, bopMyIUpOBATH U npeoOpa30BHIBAThH CYXKIICHUS:
YTBEPAUTEILHBIC ¥ OTPHUIIATEIIbHBIC, CAMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;

e BBIABIIATh MAaTEMAaTHYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPEYUS B
dakTax, JaHHBIX, HAOTIOJEHUSAX U YTBEPKIACHUSIX, TPeajaratb KPpUTEPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

e J€NaTh BBIBOJABI C HCIOJH30BAHHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX U
MHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;



e pa3dMpaTh [10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUW (NpsSMbIE U OT
MPOTUBHOI0), MPOBOAUTH CaMOCTOSITEIBHO  HECIIOXKHBIE  J10KAa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BHICTPAUBATH apTyMEHTAIIHMIO, IPUBOIUThH MIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh CIIOCOO pelieHust yuyeOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB
penieHus, BbBIOMpaTh HauMOOJEe MNOAXOIAIIUMNA C YYETOM CAMOCTOSTEIBHO
BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbcKkue 1eiiCTBUA:

e HCIIOJNB30BaTh BOIPOCHl KAaK HCCIEAOBATEIBCKUI HWHCTPYMEHT IIO3HAHMI,
(opMynupoBaTh  BONPOCHI, (UKCHUPYIOIIME IPOTUBOpEUYUE, MpodIeMy,
CaMOCTOSITENIbHO yCTaHABIUBAaTh MCKOMOE M JaHHOE, (OpPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

e IPOBOJWUTH II0  CAMOCTOSITENBHO  COCTABICHHOMY  IUIAHY  HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE IO YCTAHOBJIEHHIO OCOOEHHOCTEM
MaTeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKIY CO0O0i;

e CaMOCTOSITENILHO (OPMYJIUPOBATH OOOOIICHUS U BBIBOJABI IO pe3yjbTaTam
MPOBEAEHHOIO  HAOJIOJIEHUs, HCCIEJOBaHUs, OLEHUBATH JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHUI;

e IIPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpOLECCa, a TaKXKe BbLABUIAThH
MPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

e BBUIBJIATH  HEAOCTAaTOYHOCTh M M30BITOYHOCTh  MHGOPMALMM, JIAHHBIX,
HEOOXOUMBIX JIJIsl pEeLIeHUs 3a/1a4U;

e BbIOMpaTh, AaHAIU3UPOBATh, CHCTEMATU3UPOBATb M  HMHTEPIPETHPOBATH
MH(}OpMaUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

e BbIOMpaTh QOpMy MpeacTaBieHUs MHOOPMALUU U WILIIOCTPUPOBATH pEUIacMble
3aJlauM CXeMaMH, JuarpaMmmMamMu, HHOHM rpauKkoil 1 uX KOMOMHAIMAMUY;

e OILICHUBATh HAEKHOCTh MH(POPMAIMH IO KPUTEPHUSAM, MPEAJIOKEHHBIM YUUTEIEM
WK c(HOPMYITUPOBAHHBIM CAMOCTOSITEIBHO.

KomMMyHuKaTHBHBIC YHHBeEpPCaJIbHbIE y4eOHbIe JeHCTBUS:

e BOCIPUHUMATh U (POPMYJIHUPOBATH CYXKIACHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HEeIsIMH OOILEHUS, SICHO, TOYHO, IPAaMOTHO BbIpa)kaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U NMHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO XOJIy PEIICHMS 3aJayH,
KOMMEHTHUPOBATh NOJYYEHHBIN pe3yJIbTaT;

e B XO0/ic OOCYXJEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXXIaeMOW TEMBlI,
npoOieMbl, periaeMoil 3aJayM, BBICKA3bIBaTh HJAECH, HAICJICHHbIE Ha TOUCK
pELIeHMs], CONOCTABIISTh CBOU CYXKJIEHHUSA C CYXICHUSMHU JPYTHX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3IMYMe M CXOJCTBO MO3UIIMM, B KOPpEKTHOU (hopme
(GOopMyIMpPOBATH PA3HOTIIACHSI, CBOU BO3PAKEHUS;



e TPEICTABISITh PE3YNbTAThl PEIICHUS 3aJadyd, SKCIIEPUMEHTa, HCCIIEIOBAHMUSA,
MIPOEKTa, CaMOCTOSITENIbHO BhIOMpaTh (opMaT BBICTYIUICHUS C Y4€TOM 3a1ad
Mpe3eHTAlMU U OCOOCHHOCTEN ayIUTOPHUH;

e TOHMMATh W WCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHTHOW W WHIWBUIYATHLHOU
paboTHI TIPH PEIIeHNU YUYEOHBIX MaTEMaTHIECKHX 3a71ad;

e NPUHUMATH L€Jb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATH OpPraHU3AIUIO
COBMECTHOI padoThl, paclpeaessaTh BUABI pabOT, 10roBapuBaThCs, 00CYKIaTh
MPOIIECC U PE3YIBTAT PAOOTHI, 0000IaTh MHEHUS HECKOJIBKHX JTIOJICH;

e y4acCTBOBaTh B TPYIIOBBIX (opmax paboThl (00CykaeHUs, 0OMEH MHEHUSIMH,
MO3TOBbIC INTYPMBI W JIPyTW€), BBINOJHATH CBOK YacTh pabOThl U
KOOPJIMHHUPOBATh CBOM JACWUCTBUA C JAPYTMMHU WICHAMH KOMaHbl, OIICHUBATH
KayecTBO CBOETO BKJIaJa B OOIIHMI MPOIYKT MO KPUTEPHSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUS.

PerJISITI/IBHbIe YHuUBEpPCAJIbHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranuzamnus:

e CaMOCTOSITEJIBHO COCTABJIATH IUIaH, aITOPUTM PELIEHUS 3a/1ayu (WJIA €ro 4acTh),
BBIOMPATHh CHOCOO PELICHHS C YYETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHPOBaTh M KOPPEKTHPOBATh BAapPUAHTBl PEIICHHUN C
y4€TOM HOBOU HH(pOpMaLIUH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJJICKT:

e BJIQJIETh CIOCOOAMHM CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpolecca U pesyibTaTa
pelieHns: MaTeMaTUYeCKOM 3aauu;

e MPEABUAECTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTH IIPU PELICHUM 3a]adH,
BHOCUTb KOPPEKTUBbI B JIE€ATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLIEHUBATH COOTBETCTBUE pe3yibTaTa JACSITENbHOCTA IOCTABICHHON ILeNH H
YCIOBHSIM, OOBSICHATH NPUYMHBI JOCTUKEHUS WIM HEIOCTHKEHHUS IIEJIH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATDHI

K xoHiy oOyuenus: B 7 kiaacce 00yyaromuics NOJyduT CAEAYIOIINE TPEeIMETHbIE
pPE3yJIbTATHI:

Pacnio3naBaTh M3y4eHHbIE Te€OMeTpUYecKue (UTYphI, ONPENessiTh UX B3aUMHOE
pacrojoxeHue, u300paxkaTb TeOMETPUUYECKHE (QUIYpbI, BBIMOJIHATH YEPTEXKU IO
YCIOBHIO 3ahaud. V3MepsATh JMHEHHBbIE W YIJIOBblE BEIWYMHBL. Pemars 3agaun Ha
BBIYMCJIEHUE JJIMH OTPE3KOB U BEJIUYMH YTJIOB.

Jlenatb TpyOyr0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEIUYUH IMPEAMETOB B peajbHOM
KU3HU, Pa3MEpPOB NPUPOIHBIX OOBEKTOB. PaznuuaTe pasmepbl 3TUX OOBEKTOB IO
MOPSIIKY BEJIMYUHBI.



CTpouTh YepPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tosp30BaTHCA MPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh NPU3HAKU U
CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a]1a4.

[IpoBOIUTE JOTUYECKHUE PACCYKACHUS C HCIOJIB30BAHUEM T'E€OMETPUUECCKUX
TEOPEM.

[Tomp30BaThCsd  MpPHU3HAKAMU  PABEHCTBA  MPSIMOYIOJIBHBIX  TPEYTOJIbHHUKOB,
CBOVMCTBOM MEIWAaHbI, MTPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbHUKA, B
PEILICHUU TEOMETPUUECKHX 3a/1a4.

OrnpenensaTh MapaieIbHOCTh MPSIMBIX C IMOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT C
HUMHU cekymas. OnpeaensTh NapajjieIbHOCTh MNPSAMBIX € MOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM IPSMOM O TOYEK IAPYTOU MPSAMOU.

Pemiats 3ajaun Ha kieTyaton Oymare.

[IpoBOUTH BBIUKCICHUS U HAXOJUTh YUCJIOBBIC M OYKBEHHBIC 3HAUCHHS YTJIOB B
FEOMETPUYECCKUX 3aJjladaX C MCIOJb30BAHUEM CYMMBI VYIJIOB TPEYTOJBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IIPpH IIEPECEUEHUU JIBYX
MapaJUICIbHBIX NPSMBIX CEKylleW. Pemare mpakTudyeckue 3aJadyd Ha HaXOXKICHUE
YIJIOB.

Bnagers mNOHATHEM TI€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTpHCY yIJla M CEepPeAUHHBIA TEPHEeHIUKYJSIp K OTPE3Ky KaK TI'€OMETPUUYECKHE
MecTa TOYCK.

DopMyIUpPOBATH OMNPEACICHUSI OKPYKHOCTH W Kpyra, XOpAbl H JuUaMeTpa
OKPYXHOCTH, TOJb30BaThCSI MX CBOWCTBAMHU. YMETh NMPUMEHATH 3TH CBOWCTBA NPHU
pEIIEHNH 3a7aY.

Bnagers mMOHATHEM ONKMCAHHOM OKOJIO TPEYTOJBHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarhecs (akTaMu O TOM, UYTO OMCCEKTPUCHI YTJIOB
TPEYroJIbHUKAa MEPECEKAIOTCd B OJHOM TOYKE, M O TOM, 4YTO CEPECAUHHBIC
MEPHEHINKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners moHsTHEM KacaTeabHOM K OKPYXHOCTH, IOJb30BATHCS TEOPEMOM O
MEPIEHINKYJISIPHOCTH KaCaTeJIbHOW U pajinyca, IMIPOBEAEHHOTO K TOUYKE KACAHHUS.

[Tonb30BaThCA MPOCTEHMIIMMHU T€OMETPUUYECKMMHU HEPABEHCTBAMHU, MOHMMATh HX
IIPAKTUYECKUNA CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE IOCTPOCHUS C MHOMOUIIBIO LHUPKYJIS U
JIMHEHKH.

K xoHniy oOydenus B 8 kiacce o0yqaromuiics MOJTYUYUT CIICIYIONIUE TTPEAMETHBIS
pE3yJIbTATHI:

Pacrnio3zHaBaTh OCHOBHBIC BUJIBl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCA
X CBOWCTBaMH MPHU PEIICHUU TEOMETPUUYECKHX 3a/1a4.

[IprMeHsTh CBOICTBA TOUKH MEPECECUEHUS] MEIMaH TPEYroJIbHUKA (LIEHTpa Macc) B
pelleHnu 3aaad.

Brnanmers nmoHATHEM CpeIHEW JMHWUM TPEYrOJIbHUKA U TpaleUuuu, MPUMEHATh HUX
CBOWCTBA INpU pelIeHUMH TeomeTpuueckux 3anad. [lomb3oBaTbes Teopemont Daineca u



TEOPEMOM O MPOMOPIIMOHATLHBIX OTPE3KAX, TPUMEHSThH UX JJIS PEIICHUS TPAKTUYECKUX
3azay.

[IpuMeHsITh TpPU3HAKM TMOAOOHMS TPEYrOJbHUKOB B PEIICHUH T'€OMETPUUYECKUX
3azay.

[Tons3oBaTbes  Teopemor I[ludaropa st pelieHus TE€OMETPUYECKHX U
MpakTUYecKuX 3agad. CTpOUTh MAaTEMaTUYECKYI0 MOJENIb B MPAKTUYECKUX 3a7ayax,
CaMOCTOSTEIIbHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Brnagerp NOHATHMAMHM — CHHYCAa, KOCHHYCa M TaHIE€HCa OCTpPOro yria
OPsIMOYTOJILHOTO TpeyroibHuKa. [loab30BaThcsi ATUMU MOHSATUSAMU IS pEUICHUS
MPaKTUYECKUX 3a]1a4.

Beruucnars (paznuyHbIMU  cioco0aMM) IUIOMIAJb TPEYroJIbHUKA M IUIOMIaAU
MHOTOYTOJIbHBIX (Uryp (mosib3ysch, TJi€ HEOOXOIUMO, KalbKylsTopoM). [IpumeHsTh
MOJIyYEHHbBIE YMEHUS B IPAKTUUECKUX 3a/1auax.

BitaneTs NOHATUAMYU BIIMCAHHOTO M LIEHTPAIBHOI'O YIJIA, HCIIOIb30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, YIiaX MEXIY XOpJaMu (CEKyIIUMHU) U YIJIe MEXy KacaTeIbHOU U
XOpAOH MPU PEIICHUU T€OMETPUUYECKUX 3aay.

Brnagere MNOHSATHEM OMNMCAaHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOWCTBA
ONMCAHHOTO YEThIPEXYTOIBHUKA IIPU PELICHNN 3a/1a4.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MaTEMaTHYECKHUE
MOJENH ISl 337a4 peajbHOW KU3HH U MPOBOJUTH COOTBETCTBYIOUIUE BBIUYMCIEHUS C
NpUMEHEHUEM TMOAOOMS U  TPUTOHOMETpPUM  (MOJB3YSACh, TI/A€ HEOOXOAUMO,
KaJIbKYJISITOPOM).

K xoHniry o0yuenus B 9 kjacce oOydarolUics MOJYyUUT CIEAYIOUINE TPEeIMETHbIC
pE3ybTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTh C MX MOMOUIBIO
pa3MyHbIE AJIEMEHTBl MPSIMOYTOJBHOTO TPEYroJbHUKA («peuieHue MNPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY). HaxomuTe (C MOMOIIBIO KadbKyJsTOpa) JUIMHBI M YIJIBI IS
HETaOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbes GopMyslaMud NPUBEAEHUST W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM  JUISl HAXOXKJIECHHUSI COOTHOLIEHHUH MEXAY TPUTOHOMETPUUECKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CMHYCOB W KOCHHYCOB IS HAXOXIAEHUS PA3THYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIbHUKOBY), IPUMEHITh UX NPU PELICHUU
reOMETPUYECKUX 33]1aY.

Brnagets mnoHsTHsIMU TpeoOpa3zoBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIx uryp. Ilonp3oBaThecsi cBOWCTBAMH MOA00US MPOU3BOJIBHBIX (PUTYDP, YMETh
BBIYHCIIATh JJIMHBI W HAXOAWTHh YTkl y TOA0OHBIX (uryp. I[lpumeHsaThs cBoiicTBa
noo0us B MPAaKTHUECKUX 33/Jadax. YMETh MPUBOJIUTH MPUMEPHI MOJOOHBIX (UTYp B
OKpY>KalollleM MHUpE.

[Tonb3oBaThCs TeOpeMaMH O MPOU3BEIIEHUU OTPE3KOB XOpJ, O MPOU3BEACHHUU
OTPE3KOB CEKYLIUX, O KBAJIpaTe KacaTeIbHOM.



[Tosib30BaThCsA BEKTOPAMM, IOHUMATh UX T€OMETPUUYECKUN U (DPU3HUECKUN CMBICT,
OPUMEHATh HMX B pEIICHUH TeOMETpUYecKUx U (Qusmueckux 3aaad. [IpumensTsb
CKAJSIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS UIMH U YIJIOB.

ITonp30BaTbCd METOJOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHATH €0 B PEIICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a4a4.

Braners moHATHSIMU PABUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIUHBI
IyTH OKPY’KHOCTH M PaJMAaHHOM MEPHI yIJIA, YMETh BBIUMCIATH IUIOIIAAb KPYra U €ro
yacTer. [I[puMeHATh IoTy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4aX.

Haxomute ocu (MAM ULEHTpb) CHUMMETpUHM (UTYp, HPUMEHITh JBUKCHUS
IUIOCKOCTH B IIPOCTEUIINX CITydasX.

[IprMeHATh MOJMydYeHHBIE 3HAHUSA HA NPAKTHUKE — CTPOUTH MAaTEMAaTHYECKUE
MOJENN I 3a7a4 PEAIbHOW JKM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIIEHUS C
OPUMEHEHUEM TMOAOOMS U TPUTOHOMETpUYECKHX (yHKUIUH (MOJIB3YsACh, T
HEOO0XOIMMO, KaJIbKYyJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM nu¢pposbIe
Ne ni/m P Kontpoabubsie IlpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
b K
1 YeTbIpEXYTroJbHUKI 12 1 nomorexa 110
https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
bu6mmoreka [IOK
2 MIPOIOPITMOHAIBHBIX OTPE3KaX, MOA00HbIC 15 1
https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Imomane. Haxoxaenue momanei
bu6mmoreka [IOK
3 TPEYroJIbHUKOB M MHOTOYTOJIbHBIX (DUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX Guryp
4 Teopema IIudaropa u Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpy:KHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 | bubnuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
bubmuoreka [JOK
6 IT 6006 i 4 1
OBTOPCHHE, ODODILCHHIE SHATHH https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KIIACC

KounyecTBo 4yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM undposbie
Ne ni/m P Konrpoabnbsie  IIpakTHyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
! Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubmumoreka [IOK
CHHYCOB. Penienue TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue mogodus. Merpudeckue 10 | bubnnoreka [HOK
COOTHOLLEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
3 Bexrops! 12 1 bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HA MIJIOCKOCTH 9 1 bubmmorexa [TOK
P e https://m.edsoo.ru/7f41al2c
[IpaBunbpHBIE MHOTOYTOJIBHUKU. JlTMHA
5 OKPY>KHOCTH U TUTOIIAb KpyTra 8 bubmmorexa [TOK
by " I[\, pyra. https://m.edsoo.ru/7f41al2c
Brraucnenne miomanei
bu6mmoreka [JOK
6 6
JBIKEHHS IOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 7 ’ bu6mmoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0




ITOYPOYHOE IIVTAHUPOBAHUME

8 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue A op
n/n Bcero u3ydyeHusi od0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl
| [Tapannenorpamm, ero Nnpu3Haku u | bubnnorexa [HOK
CBOMCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, €ro Npu3HaKu u | bubnnoreka [JOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero Npu3HaKu u 1 bubnunorexka [JOK
CBOMCTBa https://m.edsoo.ru/88671ca0
YacTHbIe cyydau napauieorpaMMoB
4 (IpsAMOYTONFHUK, pOMO, KBaJIpar), UX 1 bubmmorexa [OK
PAMOY D p ’ pat), https://m.edsoo.ru/8867 1dea
MIPU3HAKYU U CBOMCTBA
YacTHbIe cydau nmapauieorpaMMoB
5 (MpsAMOYTOJIBHUK, pOMO, KBasipar), uX 1 bubmmorexa [OK
p y D p ’ Apat), https://m.edso0.ru/88671120
MIPU3HAKU U CBOMCTBA
YacTHble ciyyan napauieJorpaMMoB
6 (MpsAMOYTOJIBHUK, POMO, KBasipaT), UX 1 bubmmorexa LIOK
PAMOY > POMD, KBaZpaL); https://m.edsoo.ru/8867209c
MIPU3HAKU U CBOMCTBA
bubmuorexa [JOK
7 Tpane 1
Parteii https://m.edsoo.ru/88672358
bubmuorexa [JOK
8 PaBHOOOKas 1 IpsIMOYTOJIbHAS TPANeLIMH 1
https://m.edsoo.ru/8867252¢
bu6mmorexa [IOK
9 PaBHOOOKas 1 IpsIMOYTOJIbHAS TPANeLIU 1
https://m.edsoo.ru/88672858
bu6 OK
10 Meron yaBoeHUs: MeIUaHbI 1 nosmmorexa I1

https://m.edsoo.ru/88672b14




bu6mmoreka [IOK

11
Henrparterast ciummeTpis https://m.edsoo.ru/88672b14
12 KonTtponbHas pabora o Teme bubnuoreka [IOK
"YeTbIpEXyroabHUKN" https://m.edsoo.ru/88672c9a
13 Teopema ®aneca u Teopema o bubnnoreka [HOK
MPONOPLUUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
bubmuorexa [JOK
14 CpenHsisi TMHUS TPEYTOJIbHUKA
https://m.edsoo.ru/88672e0c
bubmuorexa [JOK
15 CpenHsis nuHus TpeyroJbHUKA
https://m.edsoo.ru/88672£38
16 Tpanernus, e€ cpeaHsis TUHUAS bubmmorexa [TOK
PArieitiia, ee cpel https://m.edsoo.ru/88672358
17 Tpanernus, e€ cpeaHss TUHUAS bubmmorexa [TOK
PArieiii, ee cpel https://m.edsoo.ru/88673064
bu6mmoreka [IOK
18 IIponopuroHanbHbIE OTPE3KU
https://m.edsoo.ru/88673794
bu6mmoreka [IOK
19 IIponopuroHanbHbIE OTPE3KU
https://m.edsoo.ru/88673794
bu6mmoreka [IOK
2
0 Hentp macc B Tpeyrompitiie https://m.edsoo.ru/886738fc
bu6mmoreka [IOK
21 [Tono6
OAODHBIC TPEyTONBHIIH https://m.edsoo.ru/88673a78
22 Tpu npu3Haka mo00us TPEYroIbHIUKOB bubmmorexa [IOK
putip s Pey https://m.edsoo.ru/88673bae
23 Tpu npuzHaKa Mog00Hs TPEYTOJIbHUKOB bubmmorexa [TOK
PHTP AODHATPEY https://m.edsoo.ru/88673d52
bubmuorexa [JOK
24 Tpu npusHaka no00us TPEyroabHUKOB
https://m.edso00.ru/8867400e
25 Tpu npusHaka no00us TPEyroabHUKOB
26 [Ipumenenne nogo0us MPH pelICHUH




IMPAKTUYCCKUX 3aaa4

7 KonTtponsHas padora no teme "I[lonoOnbie bubmumorexa [IOK
TPEyroJbHUKH" https://m.edsoo.ru/8867445a

)% CaoiicTBa TIOLIAACH reOMETPUIECKUX bubnnoreka [JOK
buryp https://m.edsoo.ru/886745fe

29 DopmyJibl IS TJIOIIAAN TPEYTOJIbHUKA, bubnunoreka [HOK
napasiesiorpamma https://m.eds00.ru/88674860

30 DopMyIIbl U1 TUIOLAAN TPEYTOJIbHUKA, bubnnorexa [HOK
rnapasiesorpamma https://m.edsoo.ru/88674a22

31 DopMyIIbl U1 TUIOLAAN TPEYTOIbHUKA, bubnuoreka [IOK
rapasjejiorpamma https://m.edsoo.ru/88674a22

1 Dopmyiibl U1 IJI0IIAAU TPEYTOJIbHUKA, bubnuoreka [IOK
rnapasiesorpamma https://m.edsoo.ru/88675288

3 DopMyIIbl U1 TUIOWAAN TPEYTOIbHUKA, bubnnorexa [HOK
HnapajuiesorpaMmma https://m.edsoo.ru/8867542¢c

. bubnuotexa [JOK
34 Boruncnenue miomanei cioxHbeIX Guryp https://m.edsocIJ_.Iru/88674e78
35 [Tnomanu ¢uryp Ha KieT4aroit Oymare ngg;;f;;gg};g 67473

36 [Tnomaau nonobHbIX GuUryp
37 [Tnomaau moto0HBIX GUryp

38 3a1a4yM ¢ IPaKTHYECKUM COJIEP)KaHUEM buommorexa [OK
https://m.edsoo.ru/88675558

39 3ama4yy ¢ IPaKTHUYECKUM COJIEPKaHUEM bubmmorexa [TOK
https://m.eds00.ru/88675684

40 Pemenue 3a1a4 ¢ momoIib0 METO1a bubmuorexa [JOK
BCIIOMOTaTESJILHOM IIIOIAaU https://m.eds00.ru/88674f90

41 KonTpomnpHas pabora o Teme "Ilnomrans" bubmnorexa [IOK

https://m.eds00.ru/8867579c¢




bu6mmoreka [IOK

42 Teopema [Tudaropa u e€ npumeHeHE hitps://m.cdsoo.rw/88675918
43 Teopema [Iudaropa u e€ npumeHeHne ngj;;fg;gﬁg%ﬁglg
44 Teopema [Tudaropa u e€ npumeHeHue ngj;j;?:cﬁ)gr(zg%ﬁabc
45 Teopema [Iudaropa u e€ npumeHenne
46 Teopema [Tudaropa u e€ npuMeHeHHE

OrnipezesieHre TPUTOHOMETPUIECKUX

HKIIMIA OCTPOTO yrila IpSMOYTOJILHOTO
47 ?;,eer(I)JILHI/IKzi TpI/I}ll“OHOMI;TpI/I‘)IIeCKI/Ie brbmorexa HOK
https://m.edsoo0.ru/88675d32

COOTHOILIEHUS B IPSIMOYTOJILHOM

TpPEeyroJbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuorexa [JOK

TOKIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE

TOKJIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE

TOKJECTBO
51 KonTpomasnas padora no teme "Teopema bubnnoreka [JOK

[Tudaropa u Havana TpuroHomerpun" https://m.edsoo.ru/8a1407e8
5 Briucannbie v IEHTpaIbHBIC YTIIBI, YTOJ bubnmoreka [JOK

MEXK]ly KacaTeIbHOW U XOPAOU https://m.edsoo.ru/8al415b2
53 BrnucanHnble v IeHTpaIbHBIE YIIIBI, YTOJ bubnmoreka [JOK

ME¥K/]ly KacaTeJIbHOU U XOPIOU https://m.edsoo.ru/8a141940
54 Brincanublie 1 eHTpaIbHbBIE YTIIbI, YTOI bubnuorexa [JOK

MEXy KacaTeJIbHOU U XOpAOou https://m.edsoo.ru/8al41b34
55 VYTIbl MEXAY XOpAaMU U CEKYIIUMU
56 VYTIbl MEXKAY XOpIaMHU U CEKYILIUMU




BrmcanHbie 1 onmucaHHBIE

57 YETHIPEXYTOIbHUKH, UX MPU3HAKH U bubmmorexa [OK
IPEXY > 1 AP https:/m.edsoo.ru/8a140£86
CBOICTBa
Brnncannble U onrcaHHbIe
R bu6mmoreka [JOK
58 YeThIPEXYTOJNIbHUKH, UX MPU3HAKU U
. https://m.edsoo.ru/8al416d4
CBOIiCcTBa
Brnncannble U onrcaHHbIe
R bubmmoreka [JOK
59 YeThIPEXYTOJNIbHUKH, UX MPU3HAKU U
. https://m.edsoo.ru/8al416d4
CBOIiCTBa
[IprMeHeHne CBOWCTB BIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJILHUKOB IIPU
pEIIeHUU T€OMETPUYECKUX 3a/1a4
[IprMeHeHne CBOWCTB BIMCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJIBHUKOB IIPH
pELIeHNH FeOMETPUUYECKUX 3a7a4
2 B3aumHoe pacnonoxenue JByx bubnuoreka [IOK
OKpPYHOCTEH, 00I1I1e KacaTelbHbIE https://m.edsoo.ru/8a1410a8
bu6mmoreka [IOK
63 Kacanue okpyxHocTeit
24 https://m.edsoo.ru/8a1410a8
KonrtponbHas padora no reme "Yrisl B
64 OKpY’KHOCTU. BriricaHHble U ONTMCaHHbIE bubmmorexa [OK
by ' | https://m.edsoo.ru/8al141c88
YETBIPEXYTOJIbHUKHU
[ToBTOpEHNE OCHOBHBIX MIOHITHH U
65 METOJI0B KypcOB 7 U 8 KJIacCOB bubnmorexa LHOK
yp . ’ https://m.edsoo.ru/8al41ddc
00o011eHne 3HaHU|
[ToBTOpEHNE OCHOBHBIX MOHIATHH U
bu6mmorexa [IOK
66 METOJ/IOB KypCOB 7 M 8 KJIacCOB,
. https://m.edsoo.ru/8al4lefe
000011IeHNEe 3HAHWI
bubnmoreka [JOK
67 Hrorosast koHTpOIbHAs paboTa i

https://m.edsoo.ru/8a142368




IToBTOpEHKE OCHOBHBIX MOHATUN U
68 METO/IOB KypCOB 7 U 8 KJIacCOB,
00001IEHNE 3HAHNI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/8al420ac




9 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabusbie IIpakTHnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcnl
| Onpenenenne TPUrOHOMETPUUECKUX | bu6mmotexa [JOK
¢ynkuuit yrios ot 0° go 180° https://m.edsoo.ru/8a1424bc
2 ®opMyIIbl IPUBEAEHUS 1
bubnuoreka [{OK
3 T 1
cOpeMa KOCHHyCoB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHUHYCOB 1
bubnunoreka LIOK
1
> Teopema kocunycos https://m.edsoo.ru/8al42d5e
bu6mmoteka IIOK
T 1
6 copeMa CHiycon https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB 1
Teopema cuHyCcOB 1
Haxoxnenue 1invMH CTOpOH U BEJIMYKH bubmmoreka IIOK
9 1
YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubmmoteka [IOK
P 1
10 CHICHHC TpeYTOILHIKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroabHUKOB 1 Bubmmorexa [IOK
pey https://m.edsoo.ru/8a142ac0
bu6nunorexa LIOK
12 P 1
CHICHHE TPEYTONBHIKOB https://m.edsoo.ru/8a142ac0
bubnunorexa LIOK
13 P 1
CHICHHE TPEYTONBHIKOB https://m.edsoo.ru/8a142ac0
14 [IpakTueckoe NpUMEHEHNE TEOPEM | bubmuotexa [JOK

CHHYCOB U KOCHUHYCOB

https://m.edsoo.ru/8al42c3c




[IpakTueckoe NIpUMEHEHHE TEOPEM

15 CHUHYCOB Y KOCHHYCOB

16 KonTponbnas pabora no teme "Pemienue bubmmoreka [JOK
TpEyroJIbHUKOB" https://m.edsoo.ru/8a14392a

bubnunoreka LIOK

17 [TonsiTHE 0 MpeoOpa3zoBaHUU TTOAO0US hitps://m.cdsoo.ru/8al43ab0

13 COOTBETCTBEHHBIC JIEMEHTBI ITOA00HBIX bubnuorexa [IOK
dburyp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIC 3JICMEHTHI TIOJOOHBIX
duryp
Teopema o0 npou3BeeHUN OTPE3KOB XOP/,

20 Teopema O IMIPOU3BEJIEHUH OTPE3KOB bubnnoreka [JOK
CEKYILUX, TEOpEMA O KBaapare https://m.edsoo.ru/8al14406e
KacaTeJIbHON
Teopema o mpon3BeEHUH OTPE3KOB XOP/,

o1 TEeOpeMa O MIPOU3BEAECHUN OTPE3KOB bubmuoreka [IOK
CEKYIIUX, TEOpEMA O KBaapaTe https://m.edsoo.ru/8al1441a4
KacaTeJIbHOU
Teopema o mpon3BeaEHUH OTPE3KOB XOP/,

” TeopeMa O IMIPOU3BEIECHUH OTPE3KOB bubnmnoreka HOK
CEKYIIUX, TEOpEMA O KBaapare https://m.edsoo.ru/8al1442da
KacaTeJIbHOU

o [IpuMeHeHne TeopeM B peleHnn bubmuoreka [JOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06

4 [IpumeHneHue TeopeM B pelIeHUH bubmuorexa [IOK
reOMEeTPUYECKUX 3a7a4 https://m.edsoo.ru/8al443fc

)5 IIpuMeHeHHe TeopeM B pelleHUun bu6muoreka [JOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578

26 Kontponbnas paboTa mo teme bu6muoreka [IOK

"IIpeoOpa3oBanue moaoousl.

https://m.edsoo.ru/8al447a8




MCTpI/I‘I€CKI/IC COOTHOILIICHUSA B

OKpY>kHOCTH"
7 Omnpenenenne BeKTOpoB. PU3HUECKUI U bubmmoreka [JOK
FEOMETPUYECKUI CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
)% CnoxxeHue ¥ BBIUUTAaHUE BEKTOPOB, bubmmoreka [JOK
YMHOXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 Ciio’)keHHe ¥ BBIYMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOX>EHHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 Cil0’)keHHe ¥ BBIYMTAaHUE BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha YUCIIO
31 Paznoxxenue BexkTopa 1o ABym
HEKOJUTMHEAPHBIM BEKTOpaM
bubnuoreka IIOK
32 Koopaunats! BekTopa 1
https://m.edsoo.ru/8al44fbe
CkanapHoe Ipou3BeIeHINE BEKTOPOB, €0
33 g I/IMGI:-IGHI/IG znﬂ HaXOXKIECHUA J'IpI/IH u bubnuorexa [IOK
P a https://m.edsoo.ru/8al14539c¢
YIJIOB
CkansgpHoe nNpou3BeJeHNE BEKTOPOB, €ro
34 i} I/IMGI;)-IGHI/IG II)[JM HaXO0KJICHUS I[J'E)I/IH u bubnnorexa [IOK
p https://m.edsoo.ru/8a14550e
YTJIOB
35 Pemenne 3a1a4d ¢ TOMOIIBI0 BEKTOPOB bubmorexa LHOK
p https://m.edsoo.ru/8al44c3a
36 Pemrenne 3a1a4 ¢ TOMOIIBIO BEKTOPOB bubmorexa LHOK
a m p https://m.edsoo.ru/8al1458c4
37 [IpuMeHeHne BEKTOPOB ISl peLlICHUs
3a1a4 pusuKu
bu6nunorexa LIOK
38 KonrtpoabsHas padora o teme "Bekrops!"”
P P P https://m.edsoo.ru/8al45b08
39 JlexapToBBI KOOPAMHATHI TOUEK Ha

IIIIOCKOCTH




bu6nmmoreka [IOK

40 ¥ paBHeHHe IpAMOIt https://m.edsoo.ru/8al145c48
41 VYpaBHeHHE NpsAMON
42 YpaBHEeHHE OKPYKHOCTU bubmorexa HOK
https://m.edsoo.ru/8a14635a
43 Koopaunatsl Touek nepecevyeHust bubnmnoreka HOK
OKPY’KHOCTH U TIPSIMOI1 https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT NPH PELICHUN
44 F€OMETPUYECKHX 3a/1a4, IPAKTUYECKUX
3a1a4
Meroa KOOpAUHAT NPH PELICHUN
45 reOMETPUUYECKUX 3a/1a4, IPAKTUYECKUX
3a1a4y
Meroa KoOpAUHAT NpU PELICHUN
46 reOMEeTPUYECKUX 33/1a4, MPAKTUYECKUX
3a1a4y
47 KonrtponbHas pabora no Teme bubmuoreka [IOK
"JlekapTOBbI KOOPANHATBI Ha TNIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH, bubnmnoreka HOK
BBIYMCIIEHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
49 Uwucno n. [InmuHa OKpyKKHOCTH bubmorexa HOK
https://m.edsoo.ru/8a1472c8
bubmuoreka [IOK
>0 Hucio m. Jlnuua okpysxHocTH https://m.edsogru/8a14714c
51 JliHa AyTH OKpPY>KHOCTH
52 Pannanuas mepa yria bubmmorexa [TOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, CerMEHTa bubmorexa OK
https://m.edsoo.ru/8a147426
54 [Tnomane kpyra, cekTopa, CerMeHTa bubnuotexa [JOK




https://m.edsoo.ru/8a147750

55 [Tnomane kpyra, ceKTopa, CerMeHTa bubmmorexa [OK
tHans kpyra, pa, https://m.edsoo.ru/8a147750
56 IlonsaTHe 0 ABMXXKEHUH IUIOCKOCTHU buGnuorexa [IOK
https://m.edsoo.ru/8a147c82
57 [TapannensHbIN IEpEHOC, TOBOPOT bubmorexa [IOK
P P ’ p https://m.edsoo.ru/8a147f16
. bubnuorexa [{OK
58 [TapannensHbIN IEpEHOC, TOBOPOT
https://m.edsoo.ru/8a147f16
59 [TapanyienpHbIi IEPEHOC, TOBOPOT
60 [TapannenpHbli IepeHoOC, TOBOPOT
61 [IpuMeHeHne IBUKEHUI MTPU PEILICHUN bubmmoreka [JOK
3a7a4 https://m.edsoo.ru/8a1480e2
KonTponbHas padboTa no temam
62 "[IpaBusIbHBIE MHOTOYTOJIbHUKH.
OxkpyxHoCTb. [[BU>KeHHUS MIIOCKOCTH"
[ToBTOpenue, o6o0IIEHNE,
. bubnuoreka [IOK
63 cucreMarusanus 3HaHui. M3mepenue
https://m.edsoo.ru/8al148524
T€OMETPUUYECKHUX BETUYUH. TpeyroapHUKN
[ToBTOpenue, 06001IeHNE,
64 cucTeMaTu3anus 3HaHui. [lapaniensHbie bubmorexa HOK
ap https://m.edsoo.ru/8a148650
Y TISPIICHIUKYJIIPHBIC TIPSIMbIC
[ToBTOpenue, 060061IeHNE,
65 cucreMmarusanus 3HaHuii. OKPY>KHOCTD U
Kpyr. ['eomeTpruueckre mocTpoeHus.
VYTIIbI B OKPY>KHOCTH
[ToBTOpenue, 06001IeHNE,
66 CUCTeMaTH3aIlis 3HaHWH. Briucanubie u

OIMMCAHHBIC OKPYKHOCTU
MHOT'OYT'OJIbHUKOB




bu6nmmoreka [IOK

67 Hrorosas kouTponkHas pabota ! https://m.eds00.ru/8a148920
63 [ToBTOpeHwME, 0606II.ICHI;IG, |
cucreMarul3anusa 3HaHUUu
OBILEE KOJIMYECTBO YACOB I10 5

I[TPOTPAMME




MPOBEPSEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMOBI

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHus

I'eomerpus

6.1

6.2

Pacno3HaBath OCHOBHBIC BHUBI ‘ICTBIpéXYFOJIBHI/IKOB, ux JSJICMCHTHI,
M0Jb30BATHCS UX CBOMCTBAMU IIpHu pCHICHUH I'COMETPUYCCKHX 3a1a4

HpI/IMeHHTL CBOMCTBA TOYKHU nepeceucHus MeIuaH TPCYrOJIbHUKaA (ueHTpa

Macc) B pEIICHUH 3a]1a4

6.3

6.4

BJIaI[CTI) IIOHATHEM CpCIIHGfI JIMHUHW TPCYTOJIbHUKA W TpallClHuu, NPUMCHATDH
UX CBOHCTBAa IpU pEIIEHUH TIeoMeTpuueckux 3aaad. llonb3oBarbes
teopemont Qasieca U TEOPEMOU O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHITh

HUX IJIA pCIICHUS ITPAKTHYCCKHUX 3aa4

HpI/IMeHHTL IIPpU3HAKH moao ous TPEYTOJIbHUKOB B PEIICHUHA

TCOMETPHUYCCKUX 3aaaYd

6.5

[Tons3oBatbess Teopemoit Iludaropa mms pemeHHs TeOMETPUYECKUX U
npakTH4eckux 3agad. CTpOUTh MaTeMaTUYECKYI0 MOJENIb B MPAKTHUECKHUX
3aJa4ax, CaMOCTOSITENIBHO JEJIaTh YepPTEK M HAXOAUTHh COOTBETCTBYIOIME

JUTAHEI

6.6

Bnagers noHATHAMH CHMHYCa, KOCHMHYCa MW TaHI'CHCa OCTpOro yrija
NpAMOYT'OJIbHOTO TpPEYTOJIbHUKA. Ilonp30BaTbCd STUMM HOHATUSAMH IS

pEeIICHUA NPAKTUYCCKUX 3a/1avd

6.7

Boruncnsate (pa3audHbIME crIoco0aMy) IJIONAAb TPEYTOJbHUKA U TUIOIIAIN
MHOTOYTOJIBHBIX (QUTyp (IOJB3YSCh, TZle HEOOXOIUMO, KAIbKYISATOPOM).

[IpuMeHATh MOTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a]1a4ax

6.8

BJ'Ia)IeTI) MOHATHUAMU BIIMCAHHOI'O W LCHTPAJIBHOI'o Yyrija, HCIIO0Jb30BaTh
TCOPCMbI O BIIMCAHHBIX YTJIAX, yIlaX MCXKAY XOpAdaMu (CCKYU_II/IMI/I) H yriIc

MEXIy KacaTeJIbHOW U XOPJOM MPHU PEIICHUH T€OMETPUUECKUX 3a1a4

6.9

6.10

Biiagere moHATHEM ONMMCAHHOTO YETHIPEXYTOJBHUKA, TPUMEHATH CBOWCTBA
OIIMCAaHHOTO YETBIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4

HpI/IMeHHTI) IMOJIYUCHHBIC 3HAHUA HA INPAKTHUKE — CTPOUTH MATCMAaTHYCCKUC

MOACIN AJId 3aJad peanLHoﬁ JKU3HU MW TIPOBOAUTHL COOTBCTCTBYIOIIUC




BBIUUCJICHUS C IIPUMCHCHUCM HOI[OGI/I}I U TPUTOHOMCTPHUU (HOJ'H>3y5ICb, rac

HE0OXOAMMO, KATBKYJISITOPOM )

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomerpus

6.1

6.2

6.3

6.4

3HaTh TPUTOHOMETPHYECKHE (PYHKUIMU OCTPBIX YIJIOB, HAXOAUTh C WX
IIOMOULIbI0  PA3JIUYHbIE  AJIEMEHThl  NPSIMOYTOJILHOIO  TPEYroJbHUKA
(«pelieHue MPSMOYTOJBHBIX TPEYTOJbHUKOBY»). Haxomuth (c moMomIbro

KaJ'ILKy.]'IHTOpa) JAJIMHBI U YTJIbI JJI1 HETAOIUYHBIX 3HAYECHUH

ITons30BaThCSA q)OpMy.]IaMI/I MMPUBCACHUA 1 OCHOBHBIM TPUTI'OHOMETPHUYCCKUM
TOXICCTBOM JJIA HaxXOXIACHUA COOTHOIICHUM MCKAY

TPUTOHOMETPUYCCKHUMHU BCIIMUMHAMUA

Hcnonp3oBaTh TCOPEMbI CHHYCOB U KOCMHYCOB IJISI HAXOKACHUA PA3JIMIHBIX
9JICMCHTOB TPCYT'OJIbHHUKA («pemeHHe TpeerHLHI/IKOB»), MNPUMCHATH UX IIPpU

PEIICHUN T'COMECTPUICCKHUX 3a1av

Bnanets moHsTHAMH = npeoOpa3oBaHMS  1MOJ00MSA, COOTBETCTBEHHBIX
3JIEMEHTOB  MOA0OHBIX ¢uryp. Ilomb3oBaThCcsi cBOWMCTBaMHM  MOJOOMS
IIPOU3BOJBHBIX (UTYp, YMETh BBIUUCIATH JJIUHBI M HaXOOUTh YIJbl Y
no100HbIX Quryp. [IpumeHsaTs cBOICTBa 0100MS B MPAKTUUECKUX 3a/ladax.

YMeTh NpUBOAUTH MPUMEPHI OJOOHBIX (PUTYDP B OKPY’KAIOLIEM MUDE

6.5

[Tonb30oBaThcsi  TeopeMaMH O  MPOM3BEICHHM  OTPE3KOB  XOpH, O

MMPOU3BCACHUUN OTPC3KOB CCKYIIUX, O KBaApaTe KacaTellbHOM

6.6

6.7

6.8

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T'€OMETPUYECKUN U (U3NYECKUI
CMBICJI, IPUMEHSTh WX B PELIEHUU T€OMETPUYECKHX M (PU3MUECKHUX 3aj]ad.
IIpuMeHATh CKalsIpHOE MPOU3BEIECHUE BEKTOPOB Ul HAXOXKACHUS JJIMH U

yTJI0B
ITonb30BaTbCcs METONOM KOOpAMHAT HA IUIOCKOCTH, HPHUMEHSATH €ro B
pELIEHNU TEOMETPUYECKUX U TPAKTUYECKUX 3a7a4

BH&HGTB MOHATHAMUA TIPAaBUIIBHOTO MHOTOYTOJIBHHUKA, OJIMHBI OKPY’KHOCTH,

JUIMHBl JOYyTH OKPYKHOCTM W PaJMaHHOM MEpbI yIia, YMETb BBIYUCIIATH




IJIOaAb Kpyra M ero d4acred. IIpuMeHATh IOIydYeHHBIE yMEHHUSA B

IMPAKTUYCCKUX 3aaadyax

HaxonuTe OCHM WM IEHTPHl CHUMMETpUU (GUTYp, TPUMEHSTH JBHKEHUS

6.9
IIJIOCKOCTHU B HpOCTGﬁIHHX ClIy4dasax
HpI/IMeHSITB IMMOJIYUCHHBIC 3HAHUA Ha MPAKTHKE — CTPOUTHL MATCMATHYCCKUC
MoOACIn JId 3aJad pCaHBHOﬁ XKHN3HHU KW IIPOBOAUTHE COOTBCTCTBYIOIHE
6.10

BBIUMCJICHUS] C TPUMEHEHHEM MO0JI00Ws M TPUTOHOMETPUYECKUX (YHKIUI

(MOMB3YSCh, TIe HEOOXOIUMO, KaIbKYISITOPOM)




HPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

8 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6 I'eomeTpust

6.1 UYersipéxyronbauku. Ilapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, UX IPU3HAKK U CBOWCTBA

6.3 Tpaneuusi, paBHOOOKas Tpaneuus, €€ cBOHCTBa M mnpusHaku. [IpsmMoyrosibHas
' Tpanenus

64 Meron ynBoenus Menuanbl. LleHTpanbHas cummerpus. Teopema aneca u
' TeopeMa O IPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue MMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [Tonobue TpeyronbHUKOB, KO3Qduiment mnogodusa. IlpuzHaku mnomodus
' TpeyroyibHUKOB. [IprMeHeHne mojo0us Mpy peleHNH MPAKTUIECKUX 3a/1a9

6.7 ®opmyJibl Ui IUIOINAAM TPEYToJdbHUKA, apajiiesorpaMma, poM0a U Tpaneuu

6.8 CaoiicTBa miomazneit reomerpudyeckux ¢uryp. OTHoOIIEHHE MIoNael MOJ00HbBIX
' duryp

6.9 Boruncnenue muiomaneil TPeyroJbHUKOB W MHOTOYTOJIBHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHun
' MIPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHTE€HC OCTpOro yria HpsSIMOYTOJIBHOIO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. TpHUrOHOMETpHUYECKHE (YHKIHUU
yrioB B 30°, 45° u 60°

6.12 BrnucanHblE ¥ LEHTpaJbHBIE YIJIBI, YIOJ MEXAY KacaTeabHOW M XOpHOM. YTibl
' MEXJy XOpJaMH U CeKYLIUMHI

6.13 BrnrcanHble U onKMcaHHbIE YETHIPEXYTOIbHUKHI

6.14 B3aumHoe pacnonoxeHue OByX OKpyxkHocTed. Kacanue okpykHocteil. O6mue

KaCaTCJIbHBIC K IBYM OKPYKHOCTSAM




9 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT CO/IEePKAHUS
6 I'eomerpus
6.1 Cunyc, kocunyc, tanreHc yrioB oT 0 mo 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
' TOX1€CTBO. DOPMYJIbI IPUBEICHUS
6.2 Pemenue tpeyronpHukoB. Teopema KOCHMHYCOB M TeopemMa CHHYCOB. PemieHue
' MPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM T€OPEMBbI KOCUHYCOB U TEOPEMBI CUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodne cOOTBETCTBEHHBIX AJIEMEHTOB
64 TeopemMa 0 TpPOU3BENECHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
. CEeKYILIUX, TEOpeMa O KBaJipaTe KacaTeJabHOU
BexTtop, mnmmHa (MOIynb) BEKTOpa, COHAMPABICHHBIE BEKTOPHI, MPOTHUBOIOIONKHO
6.5 HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, Oll€palvu
HaJl BeKTopaMu. Pa3iioxeHue BeKTopa 1o IByM HEKOJUIMHEApPHbIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHO€ NPOU3BEACHUE BEKTOPOB, IPUMEHEHHUE IS
' HaxO0JICHUS JIJTUH U YTJIOB
JlexapToBbl KOOPAMHATBHI Ha IUIOCKOCTH. YPAaBHEHHUS MNPSIMOA M OKPYKHOCTH B
6.7 KOOpJAMHATaX, IMEPECEYCHUE OKPYKHOCTEH U MHpsMBIX. MeToj KOOpAMHAT M €ro
MIPUMEHEHHE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlnvHa okpyxHOCTH. I'pagycHas u paauaHHas Mepa yria, BbIUMCIEHHE UIMH AYT
' OKPY’>KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
611 JIBoKeHUs IUIOCKOCTH M BHYTPEHHHE CHMMETpur Quryp (dJIeMeHTapHbIC
' npencrasienus). [lapamnensusiii neperoc. [loBopot




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIIETI'O OBPA30OBAHUSA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaAHUSA K MPeAMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 001IIeTr0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXECTBO, IMOJMHOXKECTBO, ONEPALUU
HaJ MHO>KECTBAMH; YMEHHUE ONIEPUPOBAThH MOHATHAMU: Tpad, CBA3HEIN Tpad,
JIepeBO, LUKJ, MPUMEHATh UX MPU PELICHUU 3aJlay; YMEHHE HCIIOIb30BATh
rpaduyecKkoe TPEJICTaBICHHE MHOXKECTB IS ONHCAHUS  PEATbHBIX

MPOLIECCOB U SIBJICHUH, MPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB

YMeHue OIICPHUPOBATL IIOHATHAMU: OIIPCACICHHUC, dKCHOMa, TCOPCMa,
J0Ka3aTCIbCTBO, YMCHUC pacro3HaBaTb HNCTUHHBIC )51 JIOKHBIC
BBICKAa3bIBaHHA, IMPpUBOJAUTD IIPpUMCPLI u KOHTPIIPHUMCPHEI, CTPOUTDb

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

YMeHue onepupoBarh IOHATHUSMHU: HATypalbHOE 4YHCIO, HPOCTOE U
COCTaBHOE YHUCIIO, JEIIMMOCTh HATypalbHBIX YUCEN, NPU3HAKU JIEIUMOCTH,
1[eJI0€ YMCII0, MOIYJIb YHCIa, OOBIKHOBEHHAs ApoOb U JecsTHYHas ApPOOb,
CTaHJApPTHBIA BHUJ 4YMCIA, PALMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
apu(MeTHUeCKUil KBaJpaTHBI KOPEHb; YMEHHE BBINOJHATH JEHCTBUSA C
YHCJIaMH, CPaBHMBAaTh M YIOPSAJOYMBATH YHCIA, NPEACTABIATH YUCIA Ha
KOOpJMHATHOM MPSAMOM, OKPYTJATh YHUCIA; YMEHHE JelaTb NPUKUIKY U

OLICHKY pe3yJIbTaTa BbIYMCICHHI

YMeHue omnepupoBaTh MOHSTHUSIMM: CTENEHb C ILEJIbIM IIOKa3aTelIeM,
apudMeTHUeCKuil KBaJpaTHbI KOPEHb, MHOTOUJIEH, aireOpanyeckas ApoOb,
TOJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOI CTENEeHU OOJIbIIe ETUHULIBL;
YMEHHE BBIMOJHATH pacu€Tbl Mo QopMysiaM, IpeodOpa3oBaHUs LEJbIX,
JIpOOHO-PALIMOHAIBHBIX BBIPAXKEHUH U BBIPAKEHUN C KOPHIMHU, Pa3jIoKeHHe
MHOTOWJIeHa Ha MHOMKUTENIH, B TOM YHCIIE C HCIOJb30BaHUEM (HOpMYI

Pa3HOCTHU KBAaApPATOB U KBaJgpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBarb MOHATHSIMHU: YHCIOBOE PABEHCTBO, YPAaBHEHUE C
OZHOM NEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOM;
yMEHHE pemaTh JWHEWHBIE W  KBaJApaTHbIE ypaBHEHUs, JpOOHO-
palMOHAIbHBIE YPABHEHUS C OJHOW MEPEMEHHOM, CUCTEMBI JBYX JIMHENHBIX

YpaBHEHUH, IMHEHHbIE HEPABEHCTBA M UX CHUCTEMbI, KBaJpaTHbIE U IPOOHO-




paloHaIbHbBIE HEpPABEHCTBA C OJHOM IEPEMEHHOW, B TOM YHCIE IpPHU
pelIeHUn 3aJad U3 JPYTUX INPEeIMETOB W NPAKTUYECKHUX 3a7ad; YMEHHE
MCIIOJIb30BaTh KOOPAMHATHYIO NPSMYIO U KOOPAMHATHYIO IUIOCKOCTH JIJISt

M300paXeHHsl pelIeHU ypaBHEHUHN, HEPABEHCTB U CUCTEM

VYMeHHne omepupoBaTh NOHATHAMH: (yHKUMs, rpaduk QYHKIUHA, HyJIN
(GYHKIMM, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHUs,
yObIBaHMsI, HamOoJbIlee ¥ HAWMEHbIIEe 3HA4YeHUS (QYHKIUH;, YMCHHE
OneprupoBaTh IIOHATUAMMU npsaMas HOponopuruoOHAIBHOCTD, JIMHEHHAs
GyHKIMS, KBaxpaTHuHas (QYHKOHS, oOpaTHas MpPONOPIHOHAIBHOCTD,
napabosna, runep0oia; yMeHue CTPOUTh rpaduKu (QPyHKIUI, UCTIOIB30BATh
rpaguKku JUIA ONpeneNeHHss CBOMCTB IPOIECCOB M 3aBHCUMOCTEH, IS
pelIeHus 3a/1a4 U3 APYTUX YYEOHBIX IPEIMETOB M PEeabHOM KU3HH; YMEHUE

BbIpaXXaTb q)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMNUNHAMU

YMeHue onepupoBaTh MOHATUSMU: MOCIEA0BATEIbHOCTh, apupMeTHUecKas
U TeoMeTpuYecKas IpPOrpeccuu; YMEHHE MCIOJIb30BaTh  CBOMCTBA
nocjenoBaTenbHOCTEN, (POPMYJIBI CyMMbl UM OOLIEro 4ieHa MPH pPELICHUU
3aja4, B TOM YHCJE 3aJad M3 JAPYTHX Y4YeOHBIX MPEIMETOB M PeabHOMN

JKHU3HHU

VYMeHue pemaTh 3aJ1aui pa3HbIX TUIOB (B TOM YHMCIIE€ HA MPOLEHTHI, JOJIH U
4yacTH, JABU)KEHHE, paboTy, 1IEHy TOBApOB U CTOMMOCTb NMOKYIOK M YCIYT,
HAJIOTH, 33Ja4yd M3 O0JIACTM YHpaBJI€HUS JIMYHBIMU U CEMEHHBIMHU
(¢uHaHCaMM); YMEHHE COCTaBIISATh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3aJa4d, HCCIEN0BAaTh IIOJy4EHHOE pELICHUE W

OLICHUBATh HpaB]lOHO)IO6HOCTI> MOJIYUYCHHBIX PE3YyJIbTAaTOB
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YMeHue onepupoBaTh MOHATUSAMU: (QUIypa, TOUKA, OTPE30K, MpsmMas, JIyd,
JIOMaHasl, yroji, MHOTIOYTOJIbHUK, TpPEYTOJIbHUK, pPABHOOEAPEHHBIH U
PaBHOCTOPOHHUI TpPEYTOJILHUKH, NPSMOYTOJBHBIA TPEYTOJbHUK, MEINAHA,
OucceKkTpuca 1 BbICOTa TPEYToJIbHUKA, YETHIPEXYTOJIbHUK, MTapaljieiorpamMm,
poMO, TPSMOYTOJIBHUK, KBajapar, Tpameuusi; OKPYXKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (QUTYpaMU; YMEHUE
pemars 3a7add, B TOM 4YHCIE U3 IOBCEAHEBHOW XM3HH, HA HAXOXKICHHE
F€OMETPUUYECKUX BEJIUYMH C MPUMEHEHHEM M3Y4YEHHBIX CBOMCTB (uryp u

¢bakToB

YMeHue onepupoBaTh MOHATHSAMM: PaBEHCTBO  (UTYyp, PpaBEHCTBO
TPEYTOJIbHUKOB; MapaJUIEIbHOCTh W NEPHEHAMKYJSPHOCTh MNPSAMBIX, YIOJ
MEXY MPSMBIMH, MEPIEHANKYJIISIP, HAKIIOHHAS, IPOCKIH, IoJ00Ke Guryp,

MOJ0OHBIE TPEYTrOJIbHUKH, CHUMMETPHS OTHOCHTEIBHO TOYKH U MPSIMOM;
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YMEHHE paclo3HaBaTh pPaBEHCTBO, CHMMETPUI0O U mojodue ¢uryp,

NapajuIeIbHOCTD U NEPIIEHIUKYIAPHOCTD MPSIMBIX B OKPY’KaIOIEM MHUpE

YMeHue omnepupoBaTh MOHATUSMU: AJIMHA, PACCTOSHUE, Yroyl (BeIUYMHA
yIia, CHHYC U KOCHHYC YIJIa TPEyrojbHHUKA), IJIOLa/lb; YMEHUE OLIEHUBAThH
pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE IPUMEHSATh
(dbopMyIIBI TIEpUMETpa U IJIOMIAH MHOTOYTOJIBHHUKOB, JNTUHBI OKPY>KHOCTH U
wiomaaM Kpyra, o0beMa NpsSMOYroJIbHOTO TNapajieienunena; yMeHHe
MPUMEHATh MPU3HAKK PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB
TpeyrojibHuka, Teopemy Iludaropa, TpUroHoMeTpHUuecKHe COOTHOIICHUS

JUIA BBIYUCJIICHUA OJIMH, paCCTOﬂHHﬁ, HJIOIlIaI[eI\/JI

12

13

14

Ymenne  wm300paxarb  MIockue ~ QUTYpel W HX ~ KOMOWHAIHH,
IPOCTPAaHCTBEHHbIE ~ (QUTYpBl OT pYKH, C TOMOIIBIO  YePTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY MJIM CHMBOJIEHOMY

OIMKMCaHUIO

YMeHue ONCprupoOBaTh IOHATUAMU: HNPAMOYTOJIbHAA CHCTCMA KOOPAWHAT,
KOOpAWHATbl TOYKH, BCKTOpP, CyMMa BCKTOPOB, IMPOU3BCACHHWEC BCKTOpa Ha
YHUCJIO, CKAIIIPHOC ITPOU3BEACHNUEC BCKTOPOB; YMCHHUEC HCIIOJIb30BATh BCKTOPLI
M KOOpAWHATBI IJIA NPCACTABICHUA JAHHBIX U PCHICHUSA 3a/la4, B TOM YUCJIIC

U3 Ipyrux yLIe6HBIX MMpeaAMETOB U peaanoﬁ KHU3HHU

YMeHue onepupoBaTh MOHATHSAMM: CTOJIOMKOBBIE U KPYTOBbIE AMArpaMMBbl,
TaOIUIIBI, CpeaHee apudmMeTnueckoe, MeJuaHa, Haubosplee 1 HauMeHbIlee
3HaYeHMWs,  pa3Max  YHUCIOBOro  Habopa;  yMEHHE  U3BIEKAaTh,
MHTEPIPETHPOBATh M MPeoOpa3oBbIBaTh MHPOPMALIUIO, MPEICTABICHHYIO B
TabJMIax W Ha AMarpaMMax, OTpa)karollyl0 CBOMCTBa M XapaKTEPUCTHUKU
pEAIBHBIX IPOLIECCOB WU SABJICHUM; yMEHHME paclo3HaBaTb HW3MEHYMBBIC

BCJIMYMHBI B OKPYKArOIEeM MHUPE
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YMeHue onepupoBaThb MOHATHSAMH: CIy4daillHBIH  ONBIT  (CITydalHBIN
HKCIEPUMEHT), JIEMEHTAapHOE COOBITHE (RJIEMEHTAPHBII UCXO0/1) CIyYaitHOTO
OMbITa, CIIy4alHOE COOBITHE, BEPOSITHOCTh COOBITHS; yMEHHME HAXOAWUTh
BEPOSITHOCTH CIY4YalHBIX COOBITMH B OMNBITAX C PaBHOBO3MOXKHBIMHU
AIIEMEHTAapHBIMU  COOBITMSIMU; yMEHHE peuarb 3aJadyd  METOJIOM
OpPraHM30BaHHOTO Tepebopa W C HCHOJIb30BAaHMEM IPAaBUJIA YMHOXKCHHS,
YMEHHE OIIEHUBAaTh BEPOATHOCTH PEANbHBIX COOBITUH U SBJICHHM, TOHUMATh
pOJb  MPAKTUYECKH JOCTOBEPHBIX M  MAJIOBEPOSITHBIX COOBITMH B
OKPY’KAIOIIEM MHUpPE W B JKM3HU; 3HAKOMCTBO C TOHSTHEM HE3aBUCUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCEI U €r0 POJIbIO B MAaCCOBBIX

SABJICHUAX
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YMeHue BBIOMpATh MOIXOASIINN M3yUYeHHBIH METOJ /Ul PEeIIeHUs 3a/auH,
IIPUBOJIUTh IPUMEPHl MATEMAaTUYECKUMX 3aKOHOMEPHOCTEH B MNPUPOAEC U
JKU3HHM, PACIIO3HABATh IPOSBIICHHE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE,
ONMCBHIBATh OTHEJIbHBIC BBINAIOIINECS PE3YJIBTAThl, IOJYYEHHBIE B XOJIE
pa3BUTUS MATEMATHKU KaK HAyKH, IIPUBOAWUTH IIPUMEPHI MATEMATHYECKUX

OTKpBITI/Iﬁ H UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HCTOpUH




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'3 ITO

MATEMATUKE
Kona IIpoBepsieMblii 3JIeMEHT CO/IEePKAHUS

1 Yucna v BEIUMCIICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

. OOBIKHOBEHHBIE M JIECATUYHBIC JIPOOM, MPOILEHTHI, OCCKOHEUHBIE TEPHOIUICCKUC
' npobu

1.3 PanmonaneHbie yncna. ApudMeTHYECKHUE ONepaIiii C pallMOHATLHBIMH YHCIIaMU

1.4 JlelicTBUTENbHBIC YUCla. APH(PMETHIECKHE OTIEPALIUH C JCHCTBUTEILHBIMU YUCIAMH

s [TpuOnmkEHHBIC BEIYUCIICHUS, TIPABIIIA OKPYTIICHHS, IPUKUIKA U OIEHKA pe3yiibTara
. BEIUHCIICHUH
2 Anrebpanyeckue BbIpaXKEHUS

2.1 BykBeHnHble BbIpakeHHUsI (BbIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenens ¢ menbiM nokaszaresieM. CTeNeHb ¢ pallMoHabHBIM MoKa3zaTesieM. CBoWcTBa
' CTEIICHU

2.3 MHoOro4JIeHE

24 Anrebpanueckast 1poOb

5 s ApudmeTnueckuii KOpeHb HATypalbHOW cTeneHu. JlelcTBUA ¢ apuMeTHUeCKUMU
' KOpHSIMHU HAaTypaJIbHOM CTENEHU
3 VYpaBHEHUs 1 HEPABEHCTBA

3.1 ensie u 1poOHO-panoHaIbHbIE YpaBHEHHs. CUCTEMBI K COBOKYITHOCTH YPaBHEHUI

3n Lensle u apoOHO-pallMOHANbHBIE HepaBeHCTBAa. CHCTEMBI M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucaoBbIe ITOCIEIOBATEILHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI IOCIEI0BATEILHOCTEH

4.2 Apudmerndeckast 1 reoMeTpuueckas nmporpeccuu. opmyina CI0KHBIX MPOIICHTOB
5 OyHKINH

OyHkuus, cnocoObl 3ananus GyHkuuu. ['paduk ¢pynkiun. O6nacTb onpeaeneHus u
5.1. MHOXECTBO 3HaueHud (pynkimu. Hymu dyskmum. [IpoMexyTkn 3HaAKONMOCTOSHCTBA.

[IpoMexXyTK MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl W MHHUMYMBI (DYHKIUH.




Haubonpiiee n HanMeHblee 3HaYeHUE (PYHKIUN HAa TPOMEKYTKE

6 Koopaunats! Ha IpsMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpuryps 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojapsHUKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpu4ecKux BEIUYHH
7.6 Bekropsl Ha m0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'padbr




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
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