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IHHOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX Pa3/eNiOB IIKOJIbHOM MaTE€MaTHKH,
UMEIOIIUNA CBOEH 1EJIbI0 00eCeYnTh U3yUeHNEe CBOMCTB U pa3MepoB QUTYp, UX
OTHOUIEHUH U B3aMMHOE pACMOJIOKEHHE, OIMUPAEeTCs Ha JIOTMYECKYIO,
J0Ka3aTeNbHYIO JIMHUIO. [|eHHOCTh N3y4yeHusi reOMeTpUM Ha YpOBHE OCHOBHOTO
oOmero oOpa3oBaHMsI 3aKIIOYAETCs B TOM, YTO OOYYAIOIIMKICS YyUYUTCH
IPOBOJUTH Jl0Ka3aTeIbHbIe paccykJIeHus, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUECHUS,  JOKa3blBaTh HCTUHHBIE  YTBEPXKIEHUS U  CTPOUTH
KOHTPIPHUMEPHI K JIOXKHBIM, TPOBOJUTH PACCYKIEHUS «OT TPOTUBHOTO»,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (OPMYIHUPOBATH OOPATHBIE YTBEPIKICHUSI.

Bropoi#i 1enbio u3ydeHus Te€OMETpHUM SIBIISIETCS HCIOJIb30BAHHE €€ Kak
MHCTPYMEHTA MPHU PENICHUU KaK MAaTeMaTUYEeCKHUX, TaK U MPAKTUYECKUX 3aJ1ad,
BCTpEYAIONTUXCS B peanbHOM Ku3HH. OOydaromuics JOKEH HAYYUTHCS
OTIPENIEUTh TEOMETPUUECKYIO (PUTYPY, OTHCATh CIIOBAMU JAHHBIN YEPTEXK WU
PUCYHOK, HaWTH IUIONIA/Ib 3€MEJIbHOIO YYacTKa, PacCuyUTaTh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Kalesnsi uin TpeOyemble pa3Mephbl Tapaxa s
aBTOMOOMJII. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JIMHHUS B
u3ydyeHuu reoMeTrpuu. Ilpu pelieHnr 3amad  MPaKTUYECKOro XapakTepa
oOy4Jarouiicss y4uTcs CTPOUTh MAaTEMaTUYECKUE MOJENIU  PealbHbIX
KU3HEHHBIX CHUTYallUid, MPOBOJUTH BBIYUCIICHHS M OLICHUBATh a/J€KBATHOCTH
MOJIYYE€HHOTO pe3yJibTaTa.

KpaiiHe Ba)xHO MOMYEPKUBATH CBSI3U TEOMETPUU C APYTHUMH YUECOHBIMH
npeaMeTaMy, MOTHBUPOBATH HCMOJIb30BaTh OMPEACICHUS T'€OMETPUUECKUX
buryp u TOHSATUH, JEMOHCTPUPOBATH NMPUMEHEHHE MOJYYCHHBIX YMEHUU B
bu3MKe W TeXHHUKE. DTU CBS3M HambOoJiee SAPKO BUAHBI B TeMax «BeKTopho»,
«Tpuronomerpuueckrne cooTHOmEHUs», «Meron koopauHat» U «Teopema
[Tugaropa».

VYuebHsbiit Kypc «['eoMeTpusi» BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3ieiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M HX CBOMCTBa», «V3MepeHue
ICOMETPUYCCKUX BEIUYMH», «JleKapTOBBI KOOPJAWHATHI HA IJIOCKOCTH,
«BekTophl», «J[BI>KEHUS TIIIOCKOCTH», «IIpeoOpazoBaHus mogo0us».

Ha uzydenue ydyebHoro kypca «I'eomerpusi» orBoautcss 204 yaca: B 7
kinacce — 68 dJacoB (2 yaca B Hedenw), B 8 kiacce — 68 ugacoB (2 yaca B
HEJeI0), B 9 Ki1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

7 KIIACC

HauaneHble moHsTHS reomerpuu. Touka, mpsmasi, OTPE30K, JIyd. YTOIL
Bunsl yrnos. BepTukanbHbie 1 CMEXHBIE yIUIbl. buccekrpuca yria. Jlomanas,
MHOTOyroJIbHUK. [[apannenbHOCTh U NMEPIEHIUKYISIPHOCTD NPSIMBbIX.

Cummetpuunbie (urypbl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPUHU.
[IprMepbl CHMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TOCTPOEHUS C TOMOUIBIO LUPKYJIA U JTUHEUKU. TpPEeyroabHUK.
Bricota, Mmennana, buccekrpuca, Ux CBOWCTBA.

PaBHOOenpeHHBIE M PAaBHOCTOPOHHUN TpeyroibHUKH. HepaBeHCTBO
TPEyTOJIbHUKA.

CBoiicTBa W TpHU3HAKH DPABHOOEAPEHHOrO TpeyroibHuKa. llpusHaku
PABEHCTBA TPEYTOJbHHUKOB.

CpoiicTBa M TNpHU3HAKH MapajulesbHbIX NOpsMbiX. CyMma  yriioB
TpEeyroJibHUKa. BHENTHUE yTIIbI TPEYTrONbHUKA.

[IpsimoyroJyibHbIA TpeyroyibHUK. CBOWCTBO MEIWaHbl MPAMOYTOJIBHOTO
TPEYTrOJIbHUKA, TMPOBEAEHHOW K TUnoreHys3e. lIpu3Haku  paBeHCTBa
OPSAMOYTOJBHBIX TPEYTOJbHUKOB. [IpSIMOYrONbHBIM TPEYTOJBHUK C YIJOM B
30°.

HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUTMHE JIOMAaHOH, Teopema 0 OOJIbIleM yriie U OONblIel CTOPOHE TPEYTONIbHUKA.
IleprieHIuKy ISP ¥ HAKIIOHHASA.

['eomeTpuueckoe MeCcTO TO4YEK. buccekTpuca yrima M CEepeIVHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy>XHOCTb M Kpyr, XOpJa W JHWaMeTp, UX CBOMCTBAa. Bzammuoe
pacmoJIO)KEHUE OKpPYKHOCTM W npsmou. KacarenpHas u  cekymas K
OKpYKHOCTH. OKpYXHOCTb, BIHCaHHasi B yroj. BrnucaHHas W onucaHHas
OKPY>KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

YerwipéxyronbHuku. [lapamnemorpamMm, €ro npu3HAKKM UM CBOWCTBA.
YacTtHble cilydyad napajuieiorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajparT), HX
NpU3HAKU W CBOMcCTBa. Tpamenusi, paBHOOOKas Tparenusi, €€ CBOWCTBA H
npusHaku. [IpssmMoyrosibHasa Tpanenus.

Meton ynBoenus meauansl. LlenTpanbnas cummerpus. Teopema Daneca
Y TeopeMa O IPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroabHuKa.

[Tonobue TpeyrompbHUKOB, K03pPuiment mnompodus. Ilpuznaku mogodus
TPEYTroNbHUKOB. [IprMeHeHne o100us py PEIICHUH MPAKTUYECKUX 3a1a4.



CpoiicTBa momaaei reomerpudeckux Guryp. Gopmyssl Il TUIOMIAIHN
TPEyToJIbHUKA, MapajuiesorpaMmma, pomoa u Tpanenuud. OTHOIIEHUE IJIoUIa e
oJ00HBIX GUTYP.

Bbruncnenne miom@anei  TPEyrojbHUKOB W MHOTOYTOJBHHKOB — Ha
KJIeT4aToM Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemenun
MPAKTUYECKHX 3a7au.

CuHyc, KOCUHYC, TAHT€HC OCTPOTO yTia MPSIMOYTOJIBHOTO TPEYTrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpUrOHOMETpUYecKue (HyHKIUU
yrioB B 30, 45 n 60°.

BrivcaHHble M LEHTpPANbHBIE YTJIbl, YTOJI MEXKIy KacaTelbHON U XOPJIOM.
VYrasl  MexIy XopJaMH M CEeKyUIMMU. BrucaHHble U ONMCaHHbBIE
4eThIpEXYToNIbHUKU. B3anmMmHOe pacronioskeHue ABYX OKpykHocTed. Kacanue
OKpy>kHOcTel. O01ue KacaTeiabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreic yrioB ot 0 pgo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMyIIbl IPUBEACHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeEOpeMa CHHYCOB.
Pemienne mnpakTUYECKHX 3a4ad C HCHOJIB30BAHMEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogoOus. [lomo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 HPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaIpaTe KacaTeIbHOM.

Bekrop, nnumHa (MOOydb) BEKTOpa, COHAINPABICHHBIE BEKTOPBI,
IPOTUBOMNOJIOKHO HAMNPABJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpAllMU HaJ BEKTOpamu. Pa3nokeHue BeKTopa no JsyM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHatel BekTopa. CKaasipHOE NpOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHS JJIUH U YIJIOB.

JlekapToBbl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHUsA IIPSAMOU U
OKPY>KHOCTH B KOOPAMHATaxX, MEPECEUYECHHUE OKPYKHOCTEHM MU NPsMBIX. Mertox
KOOPAMHAT U €ro NPUMEHEHHUE.

[IpaBunbHble MHOTOYrOJNIBHUKHU. JlnnHa okxpyxHOcTH. [pagycHas wu
paauaHHas Mepa yrIJla, BBIYHCICHHUE UIMH Oy OKpy:KHOCTeM. Ilnomans kpyra,
CEKTOpa, CETMEHTA.

JIBuKeHMsI TIIOCKOCTH M BHYTPEHHHE CUMMETPUU QUTyp (3JI€MEHTapHbIE
npencrasienus). [lapannensusiii nepenoc. [ToBoporT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
YYEBHOTI'O KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHMS IMpOrpaMMbl y4eOHOro Kypca
«['eomeTpusi» XapaKTepU3yOTCS:

1) naTpuoTHyeckoe BOCIMTAHUE:

NPOSIBICHUEM HWHTEpeca K MPOLUIOMY M HACTOSIIEMY PpPOCCHUUCKON
MaTeMaTUKH, I[[EHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUMCKUX
MAaTEMATUKOB U POCCUMCKON MaTeMaTHYE€CKOW MIKOJIbI, K HCIOJIb30BAHUIO ITUX
JTOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa;kIaHCKoOe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHHUIO O0S3aHHOCTEN TpaKIaHWHA U pealli3aluu
€ro mpaBs, MPEACTABICHUEM O MATEeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3UYHBIX  CTPYKTYp, SBJIEHUHM, MpOIEeAyp TpakJaHCKOro oOIecTna
(HampuMep, BBIOOPHI, OIMPOCHI), TOTOBHOCTHIO K OOCYKIEHUIO STHYECKUX
npo0sieM, CBSA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHHI HayKH,
OCO3HAHHEM BaXHOCTH MOPAJIbHO-3TUUYECKUX MPUHIIUIIOB B JEATEIBHOCTH
YYEHOTI0;

3) Tpya0BO€e BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEIICHHHM MPAKTUYECKUX 3a7ad
MaTe€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMaTUYECKOTO
o0Opa30BaHMs HA MPOTSHKEHUHU BCEHl JKU3HM ISl YCHEIIHON MpodecCHOHaIbHON
TESTETLHOCTH W Pa3BUTHEM HEOOXOMUMBIX YMEHUW, OCO3ZHAHHBIM BHIOOPOM U
MOCTPOCHUEM WHIUBUIYaJbHOW TPACKTOPUU OOpa30BaHUS U IKU3HEHHBIX
MUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBIO K HMOILIMOHAJIBHOMY M 3CTETUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/1ay, PEIICHUN, PacCyKICHUN, YMEHHUIO BUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT'0 MIO3HAHWS:

OpHEHTAlMEe B JEATEIIBHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4YHbBIX
npeacTaBlieHnii 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJIOBEKA, MPUPOJIbI
U 00IecTBa, MOHUMAHUEM MaTEeMaTHUECKON HayKu Kak c(epbl 4elIOBEUECKOU
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JJI1 PA3BUTUS LIUBUIIU3ALINH,
OBJQJCHUEM SI3IKOM MaTEMaTHUKA U MaTEeMaTHUYeCKON KyJIbTypol Kak
CPEICTBOM IIO3HAHUA MHpPA, OBJAJACHUEM MPOCTEHIIMMH  HaBbIKAMHU
HCCIIEI0BATENbCKON NEATEIbHOCTH;

6) dusnueckoe BocnuTanue, (pOPpMHUPOBAHUE KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOTO 0JIArONOJIyYns:



TOTOBHOCTBIO MPUMEHATh MAaT€MaTHYECKHE 3HAHUS B MHTEpECAX CBOETO
3I0pOBbsl, BEIEHMSI 3I0pOoBOro oOpaza JKU3HU (3J0pOBOE  MHUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUA W OTAbIXA, peryJisipHas ¢uznueckas
aKTUBHOCTH), C(POPMUPOBAHHOCTHIO HaBbIKa pediieKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY ¥ TAKOTO e MpaBa IPYroro 4eI0BeKa;

7) 3K0JIOTHYECKO€e BOCIIUTAHHE:

OpHEHTAallMe Ha MNPUMEHEHHE MATEeMaTUYECKUX 3HAHUM Jisl PEIICHUS
3a/1a4 B 00JIACTH COXPAHHOCTU OKPYIKAIOIIEH CPe/ibl, INIAHUPOBAHUS TTOCTYITKOB
Y OLECHKH MX BO3MOXHBIX MOCJIEACTBUM JJISI OKPYKAIOWIEH CPEAbl, OCO3HAHUEM
TJI00ATBHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM U IyTeH UX PEIICHHUS;

8) amanramMs K W3MEHSIOIIUMCH YCJIOBHUSIM CONHMAJBHONH U
MPUPOTHON Cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCIOBUSIX HEONPEAEIEHHOCTH, TOBBIIIEHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYHO NEATEIbHOCTb, B TOM
4yyclie YMEHUE YUYUTbCS Yy JAPYrHX JIoJied, NpuoOperatb B COBMECTHOM
NEATEIbHOCTH HOBBIE 3HAHUSI, HABBIKM U KOMIIETCHIIMU U3 OIbITA APYTUX;

HEOOXOAMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHHWI, B TOM 4YHCIE
dbopMyTupOBaTh UACH, TOHSTHS, TUIOTE3bl 00 OOBEKTaX W SIBJICHUSIX, B TOM
YHCJIe paHee HEM3BECTHHIX, OCO3HABATh JC(MUIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYID CHUTYaIlMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0 KAaK BBI30B, TPEOYIOMIMI KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMBIE PEIICHUS U JIEHCTBUS, (POPMYyIUpPOBATH U OIICHUBATH PUCKUA U
NOCJIeICTBUSA, (OPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3oBble jlornyeckue 1eicTBus:

e BBIBIATH M  XapaKTePU30BaTh  CYIIECTBEHHbIE  NPU3HAKU
MaTEeMaTHUYeCKUX OOBEKTOB, TOHATUH, OTHOIICHUNH MEXAYy MOHATHUIMH,
dbopMynupoBaTh OINpEAENEHUS TMOHITHH, YCTaHABIMBATh CYIIECTBEHHBIN
NpU3HaK Kiaccu(UKaIy, OCHOBAHUS 75l 0000IIEHNS U CPaBHEHUS, KPUTEPUU
MPOBOJUMOI0 aHAIIN3A;

e BOCHpUHHUMATH, (POPMYJIHMPOBATH U MPEOOPA3OBBIBATH CYXKICHHUS:
YTBEpAUTENbHBIE U OTPULIATENIbHbIC, €TUHUYHBIE, YACTHbIE U OOIIKE, YCIOBHbIC;

e BBIBISITH MaTEeMaTHUYeCKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H |
npoTUBOpeurs B (hakTax, JaHHBIX, HAOJIIONCHUSAX U YTBEPKACHUSIX, MIpeIaraTb
KPUTEPHHU JJIs1 BBIABICHUS 3aKOHOMEPHOCTEH U IPOTHUBOPEUHii;

e JleJaTh BBIBOJIbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NEAYKTHUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUSHHUM, yMO3aKIIOUEHUH TI0 aHAJIOTHH;



e pa30buparh JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPKACHUN (TIPSMbIS
U OT TMPOTHUBHOTO), MPOBOJIUTH CaMOCTOSITEIHHO HECIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BRICTPAUBATH apTyMEHTAIINIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

e BBIOMpATH crioco0 perieHus yuyeOHol 3a1aun (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUs, BBIOMpATh Hawboliee NOAXOAAIIMA C  Y4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKue 1eMCTBUA:

e HCIONB30BaTh BONPOCHl KakK HCCIEOBATEIbCKUNA HWHCTPYMEHT
MO3HAaHUSA, (HOpPMyITUPOBATH  BOMPOCH, (PUKCHUPYIOIIME IPOTHBOPEUHE,
npobsieMy, CaMOCTOSITEIPHO yCTaHABIMBAThL UCKOMOE U JaHHOE, (OPMHUPOBATH
THIOTE3Y, ApTYMEHTHPOBAThH CBOIO IMO3UIINI0, MHEHHUE;

e TPOBOJIUTH MO CAMOCTOATEIHHO COCTABICHHOMY IUJIaHY HECIIOXKHBIN
OKCIIEPUMEHT, HEOOJBIIOE HCCICIOBAHUE [0 YCTAHOBJIICHHIO OCOOCHHOCTEU
MaTeMaTHYECKOTO 00BEKTA, 3aBUCUMOCTEN 0O0BEKTOB MEXKTY COOOA;

e  CaMOCTOSITENFHO (HOpPMYIHpPOBaTH OOOOINEHWS ¥  BBIBOABI IO
pe3ysibTaTaM  MPOBEACHHOTO  HAONIOACHMS, HCCICJIOBAaHMS, OIICHHWBATH
JTOCTOBEPHOCTH MOTyYEHHBIX PE3YJIbTATOB, BEIBOJIOB M 0000IICHNUI;

e MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCA, a TAK)KE BbIIBUTaTh
MIPEITOJIOKECHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora ¢ nunopmanmeii:

e BBIABJIAATH HEJOCTATOYHOCTH M U30BITOYHOCTh MH()OPMAIIHH, TaHHBIX,
HEOOXOIUMBIX JIJISl peIICHUS 3a/1a4H;

e BBIOMpAThH, AaHATM3UPOBATH, CUCTEMATH3UPOBATH U UHTEPIPETUPOBATH
MHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MIPEICTABICHHS;

e BBIOMpaTh (hopMy mpencTaBieHHs HHPOPMAIMH U WILTIOCTPUPOBATH
pemaeMble  3aJadyd  CX€MaMH, JAMarpaMMaMH, WHOW rpadukoii W uX
KOMOMHAIUAMU;

e OIICHUBATh HaIEKHOCTD UHpOpMAITUH 1o KPUTEPUSIM,
MPEIIOKESHHBIM YUUTEIEM WM C(POPMYTUPOBAHHBIM CAMOCTOSTEIIBHO.

KoMMyHUKATHBHbBIE YHHBePCAJTbHbIE YUeOHbIEe TeCTBUS:

e BOCIPUHUMATh W (OPMYJIUPOBATH CYXKJICHUS B COOTBETCTBUU C
YCIIOBUSIMH U TIEJISIMH OOIICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY
3peHUs B YCTHBIX U MUCBMEHHBIX TEKCTAX, JIaBaTh IMOSICHEHUS 110 X0y PEIICHUS
3aJ1a4, KOMMEHTHPOBATH TIOJYyUYEHHBIA Pe3yJIbTaT;

e B x0/€ OOCYXIECHHS 3a/1aBaTh BOIPOCHI MO0 CYIIECTBY OOCYKIaeMOn
TEMBbI, TIPOOJIEMBI, PEIIaeMOW 3aJa4y¥, BHICKA3bIBAaTh HJICH, HAIICJICHHBIC Ha
MOUCK PEIICHUs, COIMOCTABIATH CBOM CYXICHHUS C CYXICHUSIMH JIPYTHX
YYaCTHUKOB JHaiora, OOHApyXHBaTh pa3MuWe M CXOJICTBO IO3UIUH, B
KOppeKTHOU hopme GpopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHS,



e TMPEACTABIATH pe3yJbTaTbl pELIEHHs 3aJaud, OJKCIEPHUMEHTAa,
UCCIIEIOBAHMsI, MIPOEKTA, CaMOCTOSTENBHO BbIOMpaTh (pOpMAT BBICTYIUIEHUS C
y4€TOM 3a/1a4 NPEe3eHTALUU U 0COOEHHOCTEN ayIUTOPUH;

e T[IOHMMAaTh M UCIHOJb30BaTh IPEUMYIIECTBA KOMAHIHOM U
WHANBHUAYATbHON pabOThI MPU PELICHUH YUeOHBIX MATEMATUYECKUX 3a/1a4;

e TMpPUHUMATH IL€b COBMECTHOW  JEATENBbHOCTH, IUIAHUPOBATH
OpraHM3alMi0  COBMECTHOM  paldoThl,  pacmpenensaTb  BUAbl  padoT,
J0TOBapUBATHCSA, 00CYKAATh MPOLECC U Pe3yJbTaT padoThl, 00001IaTh MHEHUS
HECKOJIbKHUX IO,

e Y4yacTBOBaTh B TPYNNOBBIX ¢opMax paboTbl (0OCyKAeHHs, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMBbl U JIPYTHUE), BBIIOIHATH CBOKO 4acTb pabOTHI U
KOOPAVUHUPOBATh CBOM JEHCTBUS C APYTMMH YJIE€HAMH KOMaH/bl, OLIEHUBATh
KayecTBO  CBOEro  BKJIaAa B OOWMH  MPOAYKT IO  KPUTEPHUSM,
c(OpMyJINPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUS.

Pery/siTuBHBIC YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

*  CAMOCTOSITEJILHO COCTAaBJIATH IUIAH, aITOPUTM pEIICHUs 3a1auu (WIn
€ro 4acTh), BbIOMpaTh CIMOCOO pEIIeHHs C YYETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpPMALIUK.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJIEKT:

e BIAJAETh CIOCOOAMHU CaMONPOBEPKH, CaMOKOHTPOJIA Tpolecca U
pe3ysbTaTa penieHusl MaTeMaTHIeCKON 3a/1a4H;

e MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh IIPH PELLIECHUU
3aJaud, BHOCUTb KOPPEKTHUBBl B JEATEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYJHOCTEH;

e OLIEHUMBaTh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH MOCTaBICHHON
LIEJIA U YCIOBUAM, OOBSCHATH IPUYMHBI JOCTHIKEHHS WIIM HEJOCTUKEHUS 1LEIH,
HaXOAMTh OIINUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIBTATDI

K xonHmy oOydenus B 7 Kjaacce OOyYarOIIUICS IMOJNyYUT CIETyIOIINE
HpeAMETHBIC PE3YIbTaThI:

Pacno3HaBaTh M3y4eHHbIE TE€OMETPHUYECKHE (UTYpPBI, ONPEeneisITh HX
B3aMMHOE PACIIONIOKEHHE, N300paxaTh r€OMETPUUECKUE (PUTYPBI, BBIIOIHATD
YepTeXH IO YCIOBHIO 3aJauu. V3MepsTh JAUHEHHbIE M YIJIOBbIE BEIMYMHBI.
Pemats 3a1aun Ha BEIYMCIICHUE JIJIMH OTPE3KOB M BETUYHH yTJIOB.

Jlenate rpyOyi0 OLIEHKY JUHEHHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B
pealbHOM KU3HU, pa3MepPOB MPHUPOAHBIX 00BEKTOB. Paznuuarh pasmepbl 3TUX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh 4epPTEKU K TEOMETPUUECKUM 3a]1adaM.



[Tonp30BaThCAd NpPU3HAKAMH PABEHCTBA TPEYTOJILHUKOB, MCIOJIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIISHUH 3a7a4.

[IpoBOIUTH JIOTHYECKHE paccyXaeHus c HCITOJIb30BaHUEM
F€OMETPUYECKUX TEOPEM.

[Tonmp30BaThCA MPU3HAKAMH PABEHCTBA MPSMOYTOJbHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPAMOYTOJbHOIO
TPEYTOJbHUKA, B PEIIEHUHA T€OMETPUUYECKUX 3a7a4.

OnpenensiTh NapalieIbHOCTh MPSAMBIX C MOMOUIBIO YIJIOB, KOTOpPBIE
oOpasyer ¢ HuMHU cekytas. OnpeaensarTh napauieIbHOCTh MPSMBIX C IOMOIIIHIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM IPSIMOM JO TOYEK IPYTOU MPSMOU.

Pemrats 3amaun Ha KieTyatoi Oymare.

[IpoBOAUTE BBIUMCICHUS U HAXOJUTh YUCJIOBBIE U OYKBEHHBIC 3HAUCHUS
yIJIOB B TE€OMETPUYECKHUX 3aJlayaX C MCIOJb30BAHUEM CYMMbI YTJIOB
TPEYTOJbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX IpHU
MEPECEUCHUU ABYX MapajuIeNIbHBIX MPAMBIX CEKyllel. Pemars nmpakTudyeckue
3a7]a4M Ha HaXOXKJICHUE YIJIOB.

Brnaners moHsTHEM T€OMETPUUECKOIO MECTA TOYEK. YMETh ONPEAECAThH
OWCCeKTpUCY yria W CEPeANHHBIA TEPHeHAMKYJAP K OTPE3Ky Kak
F€OMETPUYECKUE MECTA TOYUEK.

DopMyIUpPOBaTh ONPEICIICHUSI OKPYKHOCTH U KPYra, XOpJbl U JHaMeETpa
OKPYXHOCTH, TOJb30BATbCA UX CBOMCTBAMH. Y METh NMPUMEHATH 3TH CBOMCTBA
MIPU PELICHUY 3a7a4.

Brnaners noHsiTHEM ONMUCAHHOM OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETh
HaxoauTh e€ meHTp. [lonb3oBaThest GpakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYroJbHUKAa MEPECEKAIOTCs] B OJHOM TOYKE, U O TOM, UYTO CEPEIAUHHBIC
NEePHNEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp mnoHsTHEM KacaTE€IbHOM K OKPYXHOCTH, IOJb30BATHCA
TEOPEMOI O MEPHNEHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K
TOYKE KacaHus.

[Tomp30BaTbCd  MPOCTEUIIMMHA  TE€OMETPUUYECKHMMHU  HEPABEHCTBAMH,
MMOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOINTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOEHHUS C IOMOIIBIO
LAPKYJIA U JIUHEUKHU.

K kxonmy oOydenuss B 8 kiacce oO0ydarOmMiicsl MOMYYUT CICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, HMX 3JEMEHTHI,
MOJIb30BATHCSI UX CBOMCTBAMU MPU PEIIEHUHU T€OMETPUUYECKHUX 3a/1a4.

[IpumMeHSIT, CBOMCTBA TOYKM TMEPECEUYEHUS] MEIUWAH TPEYTrOJbHUKA
(LLeHTpa Macc) B peLICHUH 3a]1a4.

Bnagerp mnoHsiTHEM CpeoHEW JIMHUM TPEYrOJbHMKA W TpaleluH,
IMPUMEHATH UX CBOMCTBA MPHU PELICHUU FeOMEeTpUYEeCKuX 3aaad. [lonb3oBaTbCs



teopeMoi dasieca u TEOpPEMON O IPONMOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX
IUISl PEILIEHUS TPAKTUYECKUX 3a/a4.

[IpumeHsATh  TpU3HAKKM  MOAOOUS  TPEYTrOJbHUKOB B PEILIECHUU
r€OMETPUYECKHX 3a]au.

[Tonb3oBatbess Teopemoil Iludaropa st perieHus reoOMETPUYECKUX U
npakThyeckux 3aaad. CTpOUTh MAaTeMaTHYECKYH0 MOJENIb B IMPAKTHUYECKHX
3a1a4ax, CaMOCTOATENIBHO JEeJaTh YEPTEX M HAXOAUTh COOTBETCTBYIOIIUE
JUTUHBI.

Bnaners moHATMSAMH CHHYyCa, KOCHHYCa M TaHI€HCAa OCTpPOrO yria
MPSMOYTOJIBHOIO  TpeyroibHuKa. Ilonb30BaTbcs OSTUMHM TMOHATHAMM IS
pelIeHNs MPAKTUYECKUX 3a7a4.

Boiuucasate  (paznuuHbIMH - cIOCO0aMH)  IUJIOIIA[AL TPEYTroJibHUKA U
IUIOLAAN  MHOTOYroJbHBIX  (uryp  (modw3ysick, rAe  HE0OXOIUMO,
KJIBKYJIATOPOM). [I[pUMEHSTh OJTyYEHHbIE YMEHHS B TPAKTUYECKUX 3a/1a4aX.

Brnanetp NOHATHAMM BINHCAHHOTO U LIEHTPAJIBHOTO YIJja, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIUIAX, YIJIAX MEXKIYy XOpJAaMH (CEKyIIMMHU) U YIJe
MEXKy KacaTeJIbHOW U XOPAOW MPU PELIEHUH T€OMETPUUYECKUX 3a7a4.

Biagerp 1MOHATMEM  ONMCAHHOTO  YETHIPEXYTIOJbHUKA, IMPUMEHSTH
CBOMCTBA OMMMCAHHOI'O YETHIPEXYTOJIBHUKA IPU PEILICHUH 3aa4.

[IpumMeHsATh  NOJly4eHHbIE 3HAHUSA HA  NPAKTUKE —  CTPOHUTH
MaTeMaTUYeCKHe MOJEIW JUIsl 3aJad pPEAJbHOM KU3HHM M IPOBOJUTH
COOTBETCTBYIOIIME BBHIYHMCICHUS C MPUMEHEHHEM IMOA0OHS M TPUTOHOMETPUHU
(MTOTB3YSCh, T/I€ HEOOXOAMMO, KATBKYJISTOPOM).

K koniy oOyueHnuss B 9 kJjacce oOydaronuiics MOJYYUT CIEAYIOIIUE
IPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (DYHKIMH OCTPBIX YIJOB, HaXOAUTh C HX
NOMOIIBIO PA3IUYHBIE IJIEMEHTHI MPSAMOYTOJBHOIO TPEYTOJbHUKA («PELICHHE
OPSAMOYTOJIbHBIX TPEYTOJIbHUKOB»). Haxomuts (C MOMONIBIO KaJbKYJIATOPA)
JUTMHBI ¥ YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonp30BaThCs bopmynamu MIPUBEIACHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JUII HAXOXKJIEHUS COOTHOLUEHUH MEXIY
TPUTOHOMETPUYECKUMU BETUUMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUISI HAXOXKICHHS
pPa3JIMYHBIX  3JEMEHTOB  TPEYroJIbHUKA  («pEUIEHHE  TPEYroJIbHUKOB»),
MPUMEHSATH UX NPU PELIEHUH F€OMETPHUECKHUX 3a/1a4.

Brnagerr mnonsTusMH TpeoOpa3oBaHus MOJOOHUS, COOTBETCTBEHHBIX
aeMeHTOB  moAoOHbIX  ¢uryp. Ilonmb3oBaThCsi  CBOMCTBAMU  MOA00MS
POU3BOJIBHBIX (PUTYP, YMETh BBIUYUCIATH JJIMHBI U HAXOJUTH YTJIbl Y TIOJI0OHBIX
¢uryp. IlpumeHnsTe cBoHCTBa MOAOOMA B MPAKTHUECKUX 3a7adax. YMeETh
IPUBOJIUTH MPUMEPHI MOAOOHBIX (PUTYpP B OKpPYKAIOLIEM MUDE.



[Tonb3oBaTbCd TeOpeMaMu O TMPOU3BEACHUM OTPE3KOB XOpA, O
IIPOU3BEICHUY OTPE3KOB CEKYLIUX, O KBaApaTe KacaTeIbHOM.

ITosb30BaThCs BEKTOpaMH, IOHUMATh UX T€OMETPUUECKUIN U PU3NUECKUI
CMBICJI, IPUMEHATh MX B PEIIEHUU IECOMETPUUECKHX U (PU3NYECKUX 3aj]ad.
IIprMeHATh CKansApHOE IPOU3BEACHUE BEKTOPOB JUISI HAXOXKICHUSA JUIMH U
YIJIOB.

[lonp30BaTbCA METOAOM KOOPAMHAT HA IUIOCKOCTH, NPHUMEHATH €r0 B
pPELIEHNH T€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Bnagerp  noHATHAMM ~ NPAaBWIBHOTO  MHOIOYI'OJIBHUKA,  JUIMHBI
OKPY’KHOCTH, JUIMHBI AYTM OKPYKHOCTH W PAAWaHHOW MEpbl YIia, YMETb
BBIYMCIIATH IUIOLIAAb Kpyra U ero 4acrei. [IpuMeHsTh nosy4eHHbIE YMEHHS B
IPAKTUYECKUX 3a0a4ax.

Haxoauts ocu (WM LEHTPbI) CHMMETPUHN (PUTYp, IPUMEHSTH IBUKEHUS
IUIOCKOCTH B NIPOCTEUIINX CIIydasiX.

[IpumeHsATh  DNOJly4EHHBICE 3HAHWA HAa  NPAKTUKE —  CTPOUTH
MaTEMaTUYECKUEe MOJEIM JUIsl 3aJad pPEAJbHOM JKU3HM M IPOBOJIUTH
COOTBETCTBYIOLINE BBIYHCIICHHUS C IPUMEHEHUEM nojxoous 17}
TPUTOHOMETPUYECKUX byHKIUI (OJIB3YSCh, rae HE00X0IUMO,
KQJIBKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM (mudpoBbIe)
Ne n/nn NporpaMMEl Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHbIE
padoTbI padoTsI pecypes
[Ipocreitmme reome €CKHE
1 cBIZ)171cTTl:zlmIills;epZH;Ie)IiZOM;pi?ergg);; o 14 bubmmorexa [JOK
' https://m.edsoo.ru/7f415¢2¢
BEJIMYUH
bubmunoreka LIOK
2 Tpeyrombmuxn 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble psMbIE, CyMMa YIJIOB 14 1 bubmmoreka [JOK
TpeyroiabHuKa https://m.edsoo.ru/7f415¢e2e
4 OKpyX’HOCTb U KpYT. [ 'eomeTprueckue 14 1 bu6nuoreka [IOK
MOCTPOEHUSI https://m.edsoo.ru/7f415¢e2e
. but6mmoreka [IOK
5 [ToBTOpeHue, 0600IIeHNEe 3HAHUI 4 1 hitps://m.edsooru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KUIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne HaunmeHoBaHMe pa3iesioB U TeM K n (uudpoBbie)
n/n NMPOrpamMMbl Bcero 06H TPOILHBIC p :KT"quKHe o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypeb
.. bu6nmunoreka [JOK
1 "1eThIpEx yroTEHUKH 12 1 https://m.edsoo.ru/7f417e18
T ()
2 HegEZMaHOinai(zﬂljlz eooTpeel\;Iia?( MOA00HBIE 15 1 Bubmiorexa LIOK
P Pt p » HOX https://m.edsoo.ru/7f417e18
TPEYTroJIbHUKHU
I1 .H 7|
3 peyrOmLHIOB  MHOTOYTOMBHEX (iT 14 i Bugmorexa LIOK
pey Y Yp- https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHbBIX Guryp
bu6mmoreka [IOK
4 Teopema [Iudaropa n Hauana TPUTOHOMETPUHU 10 1 https://m.edsoo.ru/7f417¢18
5 ngzzlfgggfﬁczg 11?01}111(;{?1{;; Ii(:’llcaTeJ'IbHHe 13 1 Brbmorexa LIOK
pexy ) - https://m.edsoo.ru/7f417e18
K okpyxHocTH. Kacanue okpyxHocTeit
. Bbu6nuoreka [JOK
6 IosTopenre, 0bodmenne sHaHKH 4 1 https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KUIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iesioB U TeM (uudpoBbie)
Ne i/ HporpamMmbi Beero KOﬁHTpOJIbeIe I'IpﬁaKaneCKne 06pAz0OBATELHbIC
padoThbI padoThbI pecypeb
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHUHYCOB. Penienue TpeyrojibHIUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6pa3zoBanue nonodus. Merpuueckue bubmmoreka [JOK
2 10 1
COOTHOLIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
Bbu6nmuoreka [JOK
3 Bexropr! 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAUHATHI HA MIJIOCKOCTH 9 1 bubmaorexa LIOK
https://m.edsoo.ru/7f41al2c
S oxpytoctn i mmonam xpyre. Bomereme 8 Bu6miorera LLOK
PYIHOT HHab KpyTa. https://m.edsoo.ru/7f41al2c
rIomaaen
Bbu6nmuoreka [JOK
6 JIBHKEHMS IOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, CUCTEMaTH3AUs 7 ’ bubmmoreka [JOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




ITIOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
[1]
Jrz-n Tema ypoka Beero Kourpoasublie IIpakTnueckue i[:;‘i‘eﬂlflﬂ :)lgg;l;zil;fenbnm e
padoThI padoTsbI pecypes
1 [Ipocreiimme reomeTpuueckue 00BEKTHI 1 buGnnorexa [JOK
https://m.edsoo.ru/8866b724
2 MHOroyroiasHUK, JIoMaHast 1 bubmorexa LLOK
https://m.edsoo.ru/8866cbba
3 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1 BH6J?HOTeKa HOK
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEpTUKAIIbHBIC YTJIbI 1 buGnnorexa [JOK
https://m.edsoo.ru/8866c7be
5 CmexHBbIE U BEpTUKAIIbHBIC YTJIbI 1
6 CmexHBbIE U BEpTUKAIIbHBIC YIJIbI 1
7 CmexHBbIE U BEpTUKAIIbHBIC YIJIbI 1
8 CmexHBIE U BEpTUKAIIbHBIC YIJIbI 1
9 N3MepeHne TMHENHBIX U YTIOBBIX 1
BEJIMYUH, BBIUUCIICHUE OTPE3KOB U YTIIOB
10 N3mepenne IMHENHBIX U YIJIOBBIX 1 bubmmoreka [JOK
BEJIUYNH, BEIYUCIIEHUE OTPE3KOB U YITIOB https://m.edsoo.ru/8866c3ea
11 N3mepenue JIMHEUHBIX U YIJIOBBIX 1
BEJINYMH, BBIUHUCIICHUE OTPE3KOB U YTJIOB
12 N3MepeHne TMHENHBIX U YTIOBBIX 1
BEJIMYUH, BBIUUCIICHUE OTPE3KOB U YTIIOB
13 [lepumerp u miaomags Guryp, 1
COCTABJICHHBIX U3 MPSIMOYTOJIbHUKOB
14 [Tepumetp u miomanp Guryp, 1




COCTAaBJICHHBIX U3 MMPAMOYTOJIbHUKOB

IIonsiTHE O paBHBIX TPEYrOJbHUKAX U

15 IIEPBUYHBIC NIPEACTABICHUS O PABHBIX bubmmorexa [IOK
p et p https://m.edsoo.ru/8866ce80
¢durypax
16 Tpu npusHaka paBeHCTBa bubmmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBa bubnuorexa LIOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866d34e
13 Tpu npusHaka paBeHCTBa bubmmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu npu3zHaKa paBeHCTBA
TPEYrOJIbHUKOB
71 Tpu npu3Haka paBeHCTBA Bubmuotexa [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
2 [Ipu3Haky paBeHCTBA MPAMOYTOJIbHBIX
TPEYrOJIbHUKOB
23 [Ipu3Haky paBeHCTBA NPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB
|t e o B LOK
pey » IPOBEA https://m.edsoo.ru/8866e9ec
TUIIOTEHY3€
CBoliCcTBO MeIMaHBI MIPSIMOYTOJIBHOIO
25 TpeyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3€
2% PaBHOOe/1peHHbIE U PaBHOCTOPOHHUE Bubmuotexa [JOK
TPEYTOJAbHUKHU https://m.edsoo.ru/8866d6fa
7 IIpu3Haku u cBOMCTBA bu6nuorexa [IOK

paBHOOEPEHHOTO TPEYroJIbHUKA

https://m.edsoo.ru/8866d880




73 IIpu3Haku u CBOMCTBA bubnuorexa LIOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3sHaku u cBOiCTBA bubnuoreka [JOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBeHcTBa B reomerpun
31 HepasenctBa B reomerpun buomorexa HOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHcTBa B reomerpun
33 HepasenctBa B reomeTpun
34 IIpsAMOYTONBHBIN TPEYTOIBHUK C YTIIOM bubnuorexa LIOK
B 30° https://m.edso0o.ru/8866eb22
[IpssMOyTONBHBIN TPEYTOIBHUK C YTIIOM
35
B 30°
36 KonrponsHast pabora o Teme bubnuorexa [IOK
"TpeyroJbHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannensHbIE IPsIMBIE, UX CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/8866ef64
38 [IaTeiil nocTynar EBkinaa
Hakpect nexaniue, COOTBETCTBEHHBIE U
39 OJTHOCTOPOHHHUE YTJIbI, 00pa30BaHHbIE bubnuoreka [JOK
IIPH [IEPECECYCHUN NTapAIUIENBHBIX https://m.eds00.ru/88661086
MPSAMBIX CEKYIIIEH
Hakpect nexaniue, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIC
MIPU NIEPECEUCHUHN MAPATIIEIbHBIX
MPSAMBIX CEKYIIEH
Hakpecr nexaiune, COOTBETCTBEHHBIE U
41 OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbIC

IIPU NIepECeUeHUN MapaieIbHbIX
MPSAMBIX CEKYILEH




Hakpect nexaniue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE

42 MIPU NIEPECEUCHUHN MAPATIIEITbHBIX
MPSAMBIX CEKYIIIEH
Hakpect nexarime, COOTBETCTBEHHBIE U
13 OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC bubmmoreka [JOK
[IPU NEPECEYECHUN NAPALIENBHBIX https://m.edso00.ru/8866f3b0
IIPSAMBIX CEKYILIEH
[Tpu3Hak nmapayaenbHOCTH MPSMBIX
44 4yepe3 paBEHCTBO PACCTOSHUM OT TOUYEK
OJIHOM MPSIMOM IO BTOPOU MPSIMOi
[Tpu3Hak mapanenbHOCTH MPSMBIX
45 Yyepe3 paBEeHCTBO PACCTOSIHUM OT TOUEK
OJIHOU MPSIMOM JIO BTOPOU MPSIMOi
46 CymMa yriioB TpeyrojibHUKa buomorexa HOK
https://m.eds00.ru/8866f630
47 CyMmma yTiioB TpeyrojibHUKa buGnnorexa [JOK
yMMa yIJIoB Tpey https://m.eds0o.ru/8866f8ba
48 BHennue yribl TpeyrojabsHUKA bubmmorexa LIOK
y pey https://m.edsoo.ru/8866fade
49 Bueninue yrisl TpeyrojibHUKA
KontponbHas paboTa mo teme
50 "H:T:JIJJIIGI;J?LI;[BII)G 1} ;MEIGTCMMMa TJIOB bubmmorexa LIOK
P Y P - CY y https://m.edsoo.ru/8866fe6e
TPEYTOJIbHUKA
51 OKpy>KHOCTb, XOPJIbl U TUAMETP, UX bu6nuoreka [JOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacarenbHas kK OKpY>KHOCTH bubnmorexa LIOK
Py https://m.edso0o.ru/88670e9a
53 OKpy»XHOCTb, BOMCaHHAs B yTOJI
54 OKpY’>XHOCTB, BIIUCAHHAS B YTOJI




ITonsatue o I'MT, npumenenue B

but6mmoreka [IOK

33 3ajJa49ax https://m.edso0o.ru/8867013¢e
56 [Tousitue o 'MT, npumeneHue B bubnuoreka [JOK
3azavyax https://m.eds00.ru/88670508
buccekrpuca u cepeIMHHBIN
57 MEePIEHIUKYISP KaK FTEOMETPUUYECKHE
MecTa TOUEK
53 OKpyXHOCTbh, OITUCAHHAS OKOJIO bubmmoreka [JOK
TpEYrojabHUKa https://m.edso0o.ru/88670a62
59 OKpy»KHOCTb, ONTUCAHHAS OKOJIO
TpeyrojbHUKa
60 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK bubmorexa HOK
’ https://m.edsoo.ru/8867103e
61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK
62 [Ipocreiimume 3ajaun Ha MOCTPOEHUE buGnnorexa [JOK
P 8 p https://m.edsoo.ru/88671188
63 [Ipocreiiiue 3a1aun Ha TOCTPOEHUE bubmmorexa IJOK
https://m.eds00.ru/886712d2
KonTponpHas pabota mo Teme
64 "Ozggmfoiéi Kp}T/r r;ele\ngquCKHe bubmmorexa LIOK
" ’ https://m.edsoo.ru/88671462
MOCTPOEHUS
I1 600 i
65 ocfgsgzinneoi;;ﬁ II?;H;Z 33:111414 ca’7 bubmmorexa LIOK
HOB KYP hitps://m.eds00.ru/886715b6
KJiacca
bubmunoreka LIOK
66 Hroroas koHTposbHast padoTa https://m.edsoo.ru/886716ec
[ToBTOpeHME 1 0000IIEHNE 3HAHMI
67 OCHOBHBIX IIOHSTUH U METOJIOB Kypca 7
KJjlacca
68 [ToBTOpeHME M 0000IIIEHNE 3HAHUI but6mmoreka [IOK




OCHOBHBIX IIOHSITUH U METOJIOB Kypca 7
KJjlacca

https://m.edsoo.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




8 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero KoﬁnTpoanue HpﬁaKaneCKne W3ydeHHS 06PA30BATEIbHbIE
padoThI padoTsl pecypen
1 [Tapamtenorpamm, €ero Npu3HaKu u 1 bubnuorexa LIOK
CBOMCTBA https://m.edsoo.ru/88671af2
’ [Tapamenorpamm, ero Npu3HaKu u 1 bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671cal
3 [Tapamtenorpamm, ero Npu3HaKu u 1 bubnuorexa LIOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTtHble cayyau napauienorpaMMoB
4 (Hp}IMoyFOHZHI/IK p(I))MG KBa,Z[II))aT) ux 1 buomorexa HOK
N ’ ’ https://m.edsoo.ru/88671dea
MIPU3HAKU U CBOMCTBA
YacTHble cyyad napamieaorpaMMoB
5 (HpﬂMoyFOH{HI/IK p(I))M6 KBaI[I[))aT) ux 1 bubmmorexa LIOK
Ny ’ ’ https://m.eds00.ru/88671{20
MIPU3HAKHU U CBOICTBA
YacTHble cyyad napamieaorpaMMoB
6 (HpﬂMoyFOH{HI/IK p(I))M6 KBaI[I[))aT) 170'¢ 1 bubmmorexa LIOK
o ’ ’ https://m.edsoo.ru/8867209¢
MIPU3HAKHU U CBOMCTBA
bubmunoreka LIOK
’ Tpaneuus ! https://m.edsoo.ru/88672358
8 PaBHOOOKas ¥ IPAMOYTOJIbHAS TPANleUn 1 buomorexa HOK
https://m.eds00.ru/8867252¢
9 PaBHOOOKas ¥ IPSIMOYTOJIbHASI TPANeUU 1 bubmmorexa IJOK
pAMOY patiett https://m.edso0.ru/88672858
bubmunoreka LIOK
10| Meron yaBoeHHA MEIHAHE! ! https://m.edsoo.ru/88672b14
11 LlenTpasibHAs CUMMETPHUS 1 bubnuoreka [IOK




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

12 KonrponsHas pabora o Teme bubnuorexa LIOK
"UeThIpE€XYyTOJbHUKH " https://m.edsoo.ru/88672c9a
13 Teopema daneca u Teopema o bubmmoreka [JOK
MPOMOPLUOHAIIBHEIX OTPE3Kax https://m.edsoo.ru/8867337a
14 CpenHsist TMHUS TPEyroJIbHUKA bubmaorexa LIOK
https://m.edso0.ru/88672e0c
15 CpenHsist TMHUS TPEyroJIbHUKA bubmorexa HOK
https://m.eds00.ru/88672f38
16 Tpaneuus, e€ cpeaHsa TUHUS Bubmmorexa HOK
https://m.eds00.ru/88672358
17 Tpaneuus, e€ cpeaHss JIMHUSA bubmorexa LIOK
https://m.eds00.ru/88673064
18 [IponoprmoHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794
19 [IponopunonanbHbIE OTPE3KH buGnnorexa [JOK
https://m.eds00.ru/88673794
20 IlenTp Macc B TpeyroJbHUKE bubmorexa HOK
https://m.edsoo.ru/886738fc
21 Toxobste Tpeyromsimas g dso0. 8673478
22 Tpu npuzHaka Nog00Hs TPEYTrOJIbHUKOB bubmaorexa LIOK
https://m.edsoo.ru/88673bae
23 Tpu npuzHaka nog00Hs TPEYyroJIbHUKOB buomorexa HOK
https://m.eds00.ru/88673d52
24 Tpu npusHaka mogo0Us TPEYroIbHUKOB buGnnorexa [JOK
https://m.edso0.ru/8867400e
25 Tpu npusHaka mogo0us TPEYroJIHbHUKOB
2% [Tpumenenue mogoous MpU perieHUH

NPaKTUYCCKUX 3aJa4d




7 KonrponsHas padora no teme "[lonoOHbie bubnuorexa LIOK
TPEYTrOJbHUKH" https://m.edsoo.ru/8867445a

78 CaoiicTBa IIOIIAIEH T€OMETPUUECKUX bubnuoreka [JOK
buryp https://m.edsoo.ru/886745fe

29 @opMyIIbl TS IUIOIIAAA TPEYTOJIbHUKA, bubmmoreka [JOK
rapajuiesiorpaMmma https://m.edso0o.ru/88674860

30 @opMyIsl IS IUIOLIAAHA TPEYTOJIbHUKA, bubnuorexa LIOK
napajuiesiorpamMmma https://m.edsoo.ru/88674a22

31 @opMyIIsl IS IUIOIIAAA TPEYTOJIbHUKA, bubmmoreka [JOK
rapajuiesiorpaMmma https://m.edsoo.ru/88674a22

3 @opMyIsl IS IUIOLIAAHA TPEYTOJIbHUKA, bubnuorexa LIOK
napajuiesiorpaMmma https://m.eds00.ru/88675288

33 @opMyIIsl TS IUIOIIAAA TPEYTOJIbHUKA, bubmmoreka [JOK
napajuiesiorpaMmma https://m.edso0o.ru/8867542¢

34 Brruncnenue niomiaeit CaoxHbIX GUryp bubmaorexa LIOK
https://m.edsoo.ru/88674e78

. bu6nuoreka [IOK
35 [Tnomanu ¢uryp Ha kieTyaToit Oymare hitps:/m.c dsocL).Iru 13867473¢

36 [Tnomaau moxoOHBIX GuUryp
37 [Tnomaau moxoOHBIX GuUryp

38 3ajaun ¢ MPaKTUYECKUM COJEPKAHHEM buGnnorexa [JOK
https://m.eds00.ru/88675558

39 3ajaun ¢ MPaKTUYECKUM COJEPKaHHEM bubmmorexa IJOK
https://m.eds00.ru/88675684

40 Pemenue 3anau CUHOMOHH:.IO MeToAa bubnuoteka [JOK
BCIOMOTraTeJIbHOM IIOIIAIN https://m.edsoo0.ru/88674f90

41 KonTponbnas pabota o teme "Ilnomans" bubmiorexa IIOK
https://m.eds00.ru/8867579¢

42 Teopema ITudaropa u e€ npumeHeHHE buGnnorexa [JOK

https://m.edsoo.ru/88675918




bubmunoreka LIOK

43 Teopema [Iudaropa u e€ npumeHeHue https://m.edsoo.ru/88675918
N bubnuoreka [JOK
44 Teopema [Tudaropa u e€ npumeHeHME https://m.c dsocL).Iru 138675abc
45 Teopema [Iudaropa u e€ npumeneHue
46 Teopema [Iudaropa u e€ npumeneHue
OrnpeneneHne TPUrOHOMETPUIECKUX
HKIIMI OCTPOro yIJa npsiMOyroJbHOTO
47 ?geyrlcl)nbﬂmcg, TpI/I}I]‘OHOMIe)TpI/IBI]eCKI/Ie BH6J_IHOTeKa HOK
COOTHOMIGHEA B MPAMOYTOIEHOM https://m.eds00.ru/88675d32
TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bu6muoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJAECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJAECTBO
5 KonTponbnas pabota mo Teme "Teopema bubnuoreka [JOK
[Tudaropa u Havanga TpuroHOMeTpun" https://m.edsoo.ru/8a1407e8
57 Boucagusie n HeHTPaHBHBIe }il"J'II)I, yroJ bubmunoreka LIOK
MEXIYy KacaTeJIbHOU U XOpI0oU https://m.edsoo.ru/8a1415b2
53 Brnincannble ¥ IEHTpaIbHBIE YTJIbI, YOI bubnuoreka [IOK
MEXK]ly KacaTeJIbHOU U XOPI0U https://m.edsoo.ru/8a141940
4 Bnucannsie n LEHTPAJIbHBIE YIIbL, YOI bu6nuoreka [JOK
MEXIYy KacaTeJIbHOU U XOpI0oU https://m.edsoo.ru/8a141b34
55 VYTl MEXY XOpJaMHu U CEKYITUMU
56 YTl MEXY XOpJaMHu U CEKYITUMU
Bnucannble u onucanHble
57 YETBIPEXYTOJIBHUKHU, UX IIPU3HAKU U buomorexa HOK

CBOICTBa

https://m.edsoo.ru/8a140f86




BnoucanHbie B onMcaHHBIC

58 YeTBIPEXYIOJIBHUKN, UX OIPU3HAKU U Bubmnorexa HOK
o pexy ’ p https://m.edsoo.ru/8al416d4
CBOICTBa
Brucannble 1 onucaHHbIE
59 YeTBIPEXYIOJIBHUKN, UX OIPU3HAKU U Bubmnorexa HOK
o pexy ’ p https://m.edsoo.ru/8al416d4
CBOICTBa
[IpumeHeHne CBOMCTB BIIUCAHHBIX U
60 OIHMCAaHHBIX YETHIPEXYTOJBbHUKOB IIPU
pEIICHUU TEOMETPUICCKUX 3a71a4
[IpumeHeHne CBONCTB BIIUCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJBHUKOB IIPH
pEIICHUU TEOMETPUICCKUX 3a71a4
62 B3anmMHOe pacnionoxxeHue 1Byx bubmmoreka [JOK
OKPYKHOCTEH, 00IIIHe KacaTeIbHbBIE https://m.edsoo.ru/8a1410a8
63 Kacanune okpyxHOCTENR Bubmorexa HOK
Py https://m.edsoo.ru/8al1410a8
KonrpomnsHaas padora 1o teme "YTIibl B
64 OK ;;HOCTI/I BpHI/IcaHHBIe U OIIMCAHHBIE bubamorexa LIOK
Py ) N https://m.edsoo.ru/8a141c88
YETBIPEXYTOJIbHUKHU
IToBTOpEHNE OCHOBHBIX HOHATUH U
65 MGTOI[(I))B KypcoB 7 U 8 Kj1accoB bubmorexa IIOK
yp o ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUHA
IToBTOpEHNE OCHOBHBIX HOHATUH U
66 MGTOI[(I))B KypcoB 7 U 8 Kj1accoB bubmiorexa LIOK
yP o ’ https://m.edsoo.ru/8al41efe
000011IeHNE 3HAHUHA
but6mmoreka [IOK
67 Hrorosas koHTpOILHAs padoTa
p p https://m.edsoo.ru/8a142368
IToBTOpPEHNE OCHOBHBIX MOHATHHA U
p bubmunoreka LIOK
68 METOJIOB KypCOB 7 M 8 KJIacCOB,

000011eHE 3HAHUN

https://m.edsoo.ru/8al420ac




OBIIEE KOJIMYECTBO YACOB I10
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9 KUIACC

KoanuecTBo 4acoB JJIeKTPOHHBbIE
Ne Hdara undgposbie
u/n Tema ypoka Beero KOﬁHTpO.]Ibele HpﬁaKaneCKne WlydeHHS 00PA30BATETbHbIC
padoThbI padoTsbI pecypeb
1 OrnpeneneHre TPUTOHOMETPUUYECKUX 1 bubanorexa [HOK
dbynkumii yrios ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 ®opmyJibl IPUBEACHUS 1
3 TeopeMa KOCUHYCOB 1 bubmorexa [IOK
p Y https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa LIOK
p y https://m.edsoo.ru/8a142d5e
6 Teopema cuHycOB 1 bubmorexa [IOK
p Y https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHyCOB 1
8 TeopeMa cuHyCOB 1
9 HaxoxneHnue 1iiMH CTOPOH U BEJIMYUH 1 bubanorexa [HOK
YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Pemenue TpeyroapHuKoB 1 bubmorexa [IOK
https://m.edsoo.ru/8al42ac0
11 Pemenne TpeyronbHUKOB 1 bubmorexa LIOK
pey https://m.edsoo.ru/8al42ac0
12 Pewienue TpeyronbHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyrojsbHUKOB 1 bubmorexa LIOK
https://m.edsoo.ru/8al42ac0
[IpakTrueckoe NpUMEHEHUE TEOPEM bubnnorexa [HOK
14 1
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c




[IpakTueckoe NpUMEHEHNE TEOPEM

15 CHUHYCOB ¥ KOCUHYCOB

16 KoHnTtponbHas padota mo teme "Pemenne bubanorexka [HOK
TPEYTrOJIbHUKOB" https://m.edsoo.ru/8a14392a

17 [MonsTHe 0 mpeobpazoBaHUU MOIO0US ngjg&fg&gﬁ}éa 143ab0

13 COOTBETCTBEHHBIC JIEMEHTHI TTOAOOHBIX bubmuorexa [JOK
buryp https://m.edsoo.ru/8al43de4

19 COOTBETCTBEHHBIE AJIEMEHTHI TIOJJOOHBIX
¢uryp
TeopeMa 0 mpou3BeIEHUN OTPE3KOB XOP/I,

20 TeopeMa O IPOU3BEIECHUN OTPE3KOB bubmmoreka [JOK
CEKYIIUX, TEOpEMa O KBaJpare https://m.edsoo.ru/8a14406e
KacaTeJbHON
Teopema o mpou3BeIeHUN OTPEIKOB XOP/I,

71 TeOpeEMa O IMTPOU3BEAECHUH OTPE3KOB bubnnorexka [HOK
CEKYIIUX, TEOpPEMA O KBaapaTe https://m.edsoo.ru/8al441a4
KacaTeJIbHOU
TeopeMa 0 mpou3BeEHUN OTPE3KOB XOP/I,

2 TeopeMa O IPOU3BEIECHUN OTPE3KOB bubmmoreka [JOK
CEKYIIUX, TEOPEMa O KBaJpare https://m.edsoo.ru/8al442da
KacaTeJIbHON

23 [IpumeHeHne TeopeM B pelIeHUuN bubmmoreka [JOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al143f06

24 [IpumeHneHnue TeopeM B pelIeHUU bu6mmoreka [IOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc

25 [IpumeneHne TeopeM B pELIEHUN bubnnorexa HOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578

26 KonTponbhas pabota no teme bubmmoreka [JOK

"IIpeoOpazoBanue mo100HUS.

https://m.edsoo.ru/8al1447a8




Mertprueckre COOTHOLIEHHUS B
OKpYX)HOCTH"

Onpenenenrie BeKTOpoB. Ouzndeckuii u

bu6mmoreka [IOK

27 o
T€OMETPUUECKHUH CMBICII BEKTOPOB https://m.edsoo.ru/8a144960
73 CiioxeHue ¥ BBIYNTaHUE BEKTOPOB, bubmmoreka [JOK
YMHOX>KEHHE BEKTOpPA Ha YUCIIO https://m.edsoo.ru/8al44a8¢c
CrnoxxeHue ¥ BBIUUTaHUE BEKTOPOB, bu6mmoreka [IOK
29
YMHOKEHHUE BEKTOPa HA YUCIIO https://m.edsoo.ru/8a144d52
30 CI0’)KeHHE U BBIYUTAHUE BEKTOPOB,
YMHOKEHHUE BEKTOpPA Ha YHCIIO
31 Pa3nosxeHue BEKTOpa 110 ABYM
HEKOJUIMHEAPHBIM BEKTOPAM
32 KoopnuaaTe! BekTOpa bubanorexa [IOK
p p https://m.edsoo.ru/8al44fbe
CKalIsIpHOE IIPOU3BEIEHUE BEKTOPOB, €0
33 I I/IMeII){eHI/Ie pnﬂ Hai[om eHUS J'IpI/IH u Bubmiorexa LIOK
p o a o https://m.edsoo.ru/8a14539c¢
YIJIOB
CKalIsIpHOE IIPOU3BEIEHUE BEKTOPOB, €0
34 I I/IMeII){eHI/Ie pnﬂ Hai[om eHUS J'IpI/IH u Bubmiorexa LIOK
p o a o https://m.edsoo.ru/8a14550e
YIJIOB
35 Pemenne 3ama4d ¢ moMOIIbIO BEKTOPOB Bubmorexa HOK
a M p https://m.edsoo.ru/8al44c3a
36 Pemenne 3ama4d ¢ moMOIIbIO BEKTOPOB Bubmioreka LIOK
a M p https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHre BEKTOPOB JJIsl PEIICHUS
3aa4y GU3UKH
" " bu6mmoreka [IOK
38 KonTtponsHas padora o Teme "BekTopbl https-//m.edsoo.ru/8al 45508
39 JlexapToBbI KOOPAMHATHI TOYEK Ha

IIJIOCKOCTH




Bbu6nmuoreka [JOK

40 YPABHEHHE NIPAMOH https://m.edsoo.ru/8a145c48
41 YpaBHeHUE NPSIMOit
42 YpaBHEHHE OKPYKHOCTH BH6J_IHOTeKa HOK
https://m.edsoo.ru/8al4635a
43 KoopaunaTsl Touek nepeceyeHust bubnuoreka [IOK
OKPYXHOCTH U MPSIMOI https://m.edsoo.ru/8a146620
Meroa koOpAUHAT NpPH PELIEHUN
44 T€OMETPUYECKUX 3a/1a4, IPAKTUYECKUX
3a/1a4
Meroa koOpAUHAT NpPH PELIEHUH
45 TFEOMETPUUECKUX 3a7ay, IPAKTUUYECKUX
3a/1a4
Meroa koOpAuHAT NpH PELIEHUN
46 TFEOMETPUUECKUX 3a7a4, IPAKTHUYECKUX
3a/1a4
47 KonTtponbHas pabora o Teme bubnuoreka [IOK
" JlekapTOBBI KOOPAMHATHI HAa TJIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 [IpaBunIBHBIE MHOTOYTOJIBHUKH, bubmmoreka [JOK
BBIYUCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucno n. JInuHa OKpYyKHOCTH nggg&fg&gﬁgal 4708
50 Yucno ©t. JInmuHa OKpYy>KHOCTH ngg;;f;;gg}éa 14714¢
51 JlnvHa 1yru OKpy»KHOCTH
52 Panuannas mepa yria buGnnorexa LIOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, CerMmeHTa buGnnorexa LIOK
https://m.edsoo.ru/8a147426
54 [Tnomanae Kpyra, CeKTOopa, CeTMEHTa bu6mmoreka [IOK




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

55 [Tmomans kpyra, CEKTOpa, CErMeHTa Eubmuorexa LIOK
tmank Kpyra, pa, https://m.edsoo.ru/8a147750
56 ITouarue o ABMXEHUH ITIOCKOCTH Brbmorexa LIOK
A https://m.edsoo.ru/8al47c82
57 [TapanienbHBIN TEpeHOC, TTOBOPOT Eu6morexa OK
P p ’ p https://m.edsoo.ru/8a147f16
58 [TapannensHbIN MEPEHOC, TOBOPOT Eubmuorexa LIOK
P PEHOC, 110BOp https://m.edsoo.ru/8al47f16
59 [TapannenbHbIi HEPEHOC, TOBOPOT
60 [TapanienbHbIN TEpeHoc, TOBOPOT
61 [IprMmeHeHue NBUKEHUN MPU PELICHUHN bubanorexka [HOK
3a1a4 https://m.edsoo.ru/8a1480e2
KoHnTponbHas paboTa 1mo Temam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH.
OKpy>KHOCTb. JIBUKEHUS TIJIOCKOCTH "
IToBTOpEeuue, 06001IIEHNE,
63 CI/ICTGN?&TI/IB& ust 3If;HPIﬁ N3mepenne Eubmuorexa LIOK
H ' P https://m.edsoo.ru/8al48524
T€OMETPUUYECKUX BeIMYUH. TpeyrobHUKH
IToBTOpEeuue, 06001IIEHNE,
64 CI/ICTGN?aTI/ISa Hst 3}?;Hﬂﬁ ITapannensHbIE Bubmioreka LIOK
H - 1ap https://m.eds00.ru/8a148650
Y TIEPIEHANKYIISIPHBIC TIPSIMBIC
[ToBTOpEeHme, 0600IIEHNE,
65 cucremaruzanus 3HaHui. OKpyKHOCTh H
Kpyr. ['eomMeTprueckue nocTpoeHUs. Y TIIbl
B OKPY>KHOCTHU
[ToBTOpenue, 060061IeHNE,
66 cucTeMaTu3anys 3HaHuii. Bnucangelie u

OIMCAHHBIE OKPY’KHOCTH
MHOT'OYTOJIbHUKOB




bubmuorexa [JOK

67 Hroroas koHTpoOJbHAs paboTa 1 hitps-//m.cdsoo.ru/8al 48920
63 [ToBTOpEHME, o6o6meHI/vIe, 1

cucreMaTui3aluda 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 63

IMPOI'PAMME




IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

7 KIIACC

Kon
NpoBepPsIeMOro
pe3yJjabTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30BaTeILHON MPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs

6

I'eomerpus

6.1

Pacrnio3HaBaTh M3y4YeHHBIE T€OMETpUYECKHUE (UTYpPBI, OMPEACTATh UX
B3aMMHOE PAaCIIOJIOKEHHE, H300pakaTh TeOMETpHUYECKHEe (QUTYPHI,
BBIIIOJIHATL YCPTCIKU IO YCIIOBUIO 3alayMu. I/IBMepHTB JIMHEHHbBIE U
YTJI0OBBIC BETMYMHBL. Pemnrate 3a1aun Ha BBIYMCICHHUE UIMH OTPE3KOB U
BCJIMYHH YTJIOB

6.2

Jlenatb TpyOyI0 OLICHKY JMHEWHBIX U YTJIOBBIX BEIMYUH MPEIMETOB B
peanbHOM JKWU3HHM, pPa3MEpPOB TMPUPOJHBIX OOBEKTOB. Pa3nmyarh
pa3Mephl STHX 00BEKTOB I10 MOPSIKY BETUUYNHBI

6.3

CtpouTh 4epTexKHU K FTEOMETPUUECKUM 3a7a4aM

6.4

ITosp30BaThCA MPU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BAThH
MPU3HAKH U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB IPH PEIICHUN
3a1a4

6.5

[IpoBoauTh  JOrMYECKHE  PACCYXKACHHS C  HCIOJIb30BAaHUEM
TrE€OMETPUUYECKUX TEOPEM

6.6

ITons30BaThCA MpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
TPEYroJIbHUKOB, CBOMCTBOM MEJWaHbl, MPOBEAEHHOW K THUIIOTEHY3€
MPSIMOYTOJIHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 33124

6.7

Onpenenars napalielbHOCTh MPSMBIX C MOMOILIBIO YIJIOB, KOTOPbHIE
oOpa3yer ¢ HUMHU ceKyIas. Onpenensars napauiedbHOCTh MPSIMBIX C
IMOMOLIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSIMOM 10 TOYEK
JpYror nNpsamMon

6.8

Pemate 3a1aun Ha kieTyaToi Oymare

6.9

[IpoBOIUTH BBIYUCIECHUSI W HAXOAWTh YHUCIOBBIE U OyKBEHHBIC
3HAYEHUS YTJIOB B TEOMETPUYECKHX 3aa4aX C HCIIOIb30BAHUEM
CyMMBI YIJIOB TPEYIOJBHUKOB M MHOI'OYT'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IIPU MEPECEUYEHUH [BYX MapaICNIbHBIX MPSIMbIX
cexyuieil. Pemars npakTudeckue 3a1a4yu Ha HaXO0XICHUE YITIOB

6.10

Brnanerp mMOHSATHEM T'E€OMETPUYECKOIO0 MecTa TOYeK. YMeThb
OTNpeeNsATh OUCCEKTPHUCY yIJla U CEepeAUHHBIA MEPHeHIUKYISIp K
OTPE3KY KaK T€OMETPUUECKUE MECTa TOUEK

6.11

@opMynMpOBaTh ONPEICICHUS OKPYKHOCTH M Kpyra, XOpIAbl U
IuaMeTpa OKPYKHOCTH, TIIOJIb30BaTbCSl MX CBOWCTBaMHU. YMETh
IIPUMEHSATH OTU CBOMCTBA IIPU PEILICHUHU 3a1a4

6.12

Bianers NOHATHEM OIMCAaHHOM OKOJIO TPEYTOJIBHUKA OKPYXKHOCTH,
yMeTh HaxonuTh €€ 1eHTp. Ilomp3oBaThes (akTamMu O TOM, UTO
OHMCCEKTPHUCHI YTJIOB TPEYTOJIIbHUKA TIEPECEKAIOTCS B OJHOU TOYKE, U O
TOM, YTO CEPEAWHHBIC NMEPHNEHIUKYJISAPHl K CTOPOHAM TPEYroJibHUKA
MEPECEKAIOTCS B OJJHOM TOUKE




6.13

Biagers moHsATHEM KacaTeIbHOM K OKPYXKHOCTH, ITOJIB30BaThCA
TEOpEMO O TEPHNEHIUKYJSIPHOCTH KacaTeIbHOW W paauyca,
MPOBEIEHHOTO K TOUKE KACAHUS

6.14

Ilons30BaThCA HpOCTGI\/'IH_II/IMI/I reoOMCTPpUICCKUMHU HCPABCHCTBAMH,
IIOHHUMATh UX HpaKTI/ILIeCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOEHUSI C TOMOIUIBIO
LHHUPKYJISL U JIMHEHKHU

8 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOM
00pa30BaTeILHON MPOrPaMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

6

['eomeTrpus

6.1

Pacno3HaBaTh OCHOBHBIE BU/BbI ‘IGTBIpéXYI‘OJIBHI/IKOB, Hnx OJCMCHTHI,
IMOJIL30BAaThCS MX CBOMCTBAMH IIpH pCHICHUH I'COMCTPUYICCKHUX 3ada4

6.2

[IpuMeHSITh CBOWCTBA TOYKH IIEPECCUCHUs MEIUaH TPEyroJibHUKa
(1eHTpa Macc) B pelIeHUH 33124

6.3

Biagers mnoHsTHEM CpeqHEH JIMHUM TPEYrOJbHHMKA W Tpaleluu,
INPUMEHATh HX CBOMCTBA IIPU PEIIEHUH T'E€OMETPUYECKHUX 3aaad.
ITons3oBatbest Teopemont Paneca U TEOPEMON O IPONOPLUUOHAIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUS IPAKTUYECKUX 3aa4

6.4

[IpumensaTh mOpu3HAKM TONOOMS  TPEYroJbHUKOB B  pPELICHUH
r€OMETPUUYECKHX 3a/1a4

6.5

ITonp3oBatbess Teopemoit [Iudaropa ans pemeHuss reoMeTpUYECKUX |
IIpPaKTH4YEeCKUX  3anad. CTpOUTb  MaTeMaTHMYECKyl0  MOJENb B
IIPAKTUYECKUX 3aa4aX, CaMOCTOSTENBHO JEJIaTh 4epTEX U HAXOIUTH
COOTBETCTBYIOIINE JJINHBI

6.6

Brnagerp moHATHAMU CHHycCa, KOCMHYca M TaHI€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyroibHUKa. [101630BaThCsl 3TUMU MOHSITUSIMU IS
pelieHus: pakTUYECKUX 3a/1a4

6.7

Bbuucnare  (pa3nuyHbIME - crioco0aMu) IUIOIIAAb TPEYTOJIbHUKA |
IUIOIIAAX MHOTOYTOJIBHBIX (uryp (moas3ysch, TIae HEOOXOAUMO,
KaJbKyJIATOpOoM). IIpUMEHATH MOJIydYeHHBIE YMEHHUS B NPAKTUUECKUX
3aa4ax

6.8

Bragers MOHATHAMM BIMCAHHOTO M LIEHTPAJIBHOIO yIJla, HCIOJIB30BATh
TEOPEMBI O BIHMCAHHBIX YIJIaX, yriax MeXIy XopJamH (CEeKyIIMMH) U
yrie MEXAy KacaTeJbHOM M XOPAOM NPU PEUICHHH I'€OMETPHYECKUX
3a1a4

6.9

Brnanerp mnoHATHEM OMMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHATH
CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA MTPH PEIICHUHU 3324

6.10

[IpuMeHATH  TONy4YEHHBIE 3HAHMS HA  TPAKTUKE —  CTPOUTH
MaTeMaTUYeCKUue MOJENU I 3a/ad pPEealbHOW KU3HU U TMPOBOAMTH
COOTBETCTBYIOIIME BBIYUCICHHUS C TNPUMEHEHHEM Moaoous u
TPUTOHOMETPHH (MTOJIB3YSACh, TJIe HEOOXOAUMO, KATBKYISITOPOM)




9 KUIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble nMpeaMeTHbIE pPe3yJIbTAThl 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (YHKIHMU OCTPHIX YIJIOB, HAaXOAMTh C HMX
MIOMOLIBI0 PA3JIMYHBIC DJIEMEHTBHI IPSMOYIOJBHOIO TPEYTOJIBHAKA
(«pelieHue NpsMOYroabHBIX TPEYTOJIbHUKOB»). HaxoauTh (¢ momolsko
KaJIbKYJIATOpA) AJIUHBI U YIIIbI JUIsl HETAOJIMYHBIX 3HAYCHUH

6.2

ITonb3oBaTbcs dopmynamu IIPUBEJICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKACCTBOM JUISl HAXOXKICHHS COOTHOLIECHUH
MEXIy TPUTOHOMETPUYECKUMHU BEIIMYNHAMHU

6.3

Hcnonbs3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JUISI HaXOXKICHHS
Pa3IMYHBIX 3JEMEHTOB TPEYrojbHUKA («pElIeHHE TPEyroIbHUKOB»),
MIPUMEHATH UX MIPU PELICHUU T€OMETPUUYECKUX 3a]1a4

6.4

Brnagerp moHsTHSMU TpeoOpa3zoBaHUS TOM00MS, COOTBETCTBEHHBIX
aneMeHTOB moao0HbIX (uryp. I[lonp3oBaThbest cBOWCTBaAMH MMOI00MS
MMPONU3BOJIbHBIX (bI/Ipr, YMCETh BBIYUCIATH NJIMHBI U HAXOJAUTH YTIJIbI Y
noaoOHbIX Quryp. IIpuMeHsTh CBOWCTBA MOAOOHS B MPAKTHYECKUX
3ajayax. YMeTb TPUBOAUTH MpPHUMEPHl MOJOOHBIX GUIYp B
OKpY’KalolieM MHpe

6.5

[Tonmp30BaThcss TeopeMaMH O TPOW3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEICHUU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelbHOU

6.6

Ilons30BaTbcst  BEKTOpamMH, I[OHMMAaTb MX TI'E€OMETPUYECKUMH U
¢bu3n4eckuil CMbICH, NMPUMEHATh UX B PELUICHUH TI'€OMETPUYECKUX H
¢usnueckux 3amad. IIpuMeHSTH CKaJlsIipHOE NPOHM3BEACHUE BEKTOPOB
JUIS. HAXOXKACHHS JUIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAMHAT Ha IIJIOCKOCTHU, NPUMCHATL €TI0 B
PEIICHUU ITrCOMCTPUYCCKUX U MMPAKTUICCKUX 3aaa4

6.8

Biagerp  NOHATHSMM  OPaBUWIBHOTO  MHOIOYTOJIbHUKA,  JUJIMHBI
OKPYXHOCTH, JIMHBI IYTH OKPY’KHOCTU U paJuaHHON MEpHI YIJIa, YMETh
BBIYMCIIATH IUIOMIAAL Kpyra M ero vacteil. IIpumeHsTh nomydeHHbie
YMEHHS B IPAKTUUYECKUX 3a/1a4ax

6.9

HaxonuTpe ocu WM LEHTPHl CUMMETPUH (QUTYp, TPUMEHSATH JBHXKEHUS
IJIOCKOCTH B MPOCTEHUINUX CIIyqasx

6.10

[lpuMeHATh  TONMyYEeHHBIE 3HAHUS HA TPAKTUKE —  CTPOHTH
MaTeMaTHYeCKUe MOJENU JJs 3373y peallbHOW KHU3HH U MPOBOJIUTH
COOTBETCTBYIOUIME BBIYHCICHUS C TPUMEHEHHEM Tomodus U
TPUTOHOMETPUUYECKUX  (PyHKIMH  (1MONB3ysACh, TIe HEOOXOIUMO,
KaJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COOEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomeTpus
Hauanbsuble nonsaTus reomerpun. Touka, mpsMas, OTpe30K, JIyd. Yroia. Buasl
6.1 yrioB. BepTukanbHble W cMexHble yriabl. buccektpuca yria. Jlomanas,
MHOTOyToJbHUK. [[apamienbHOCTh U NEPHEHANKYIISIPHOCTD MPSIMBIX
6. Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOWCTBA OCEBOH CHMMETpPHUHU.
[IpuMepsl CHMMETPUH B OKpPYKaOLIEM MUPE
6.3 OcCHOBHBIE TIOCTPOEHMSI C NOMOUIbIO LUPKYJS U JIMHEWKH. TpeyrojpHUK.
BricoTa, Mennana, OMcceKkTpuca, UX CBOMCTBA
6.4 PaBHOOenpeHHBII W  pPaBHOCTOPOHHHMM  TpeyrosibHUKWA. HepaBeHCTBO
TPEYroJIbHUKA
65 CpoiicTBa W TpU3HAKM PaBHOOEAPEHHOIO TpeyroibHUKA. llpu3Haku
paBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NPU3HAKH NApAJIIENBbHBIX MPsAMbIX. CyMMa yIiIOB TPEyroJbHUKA.
Brerninue yriasl TpeyrojibHUKA
[IpssmoyronbHblli  TpeyrosbHUK. (CBOHCTBO MeAMaHbl MPSAMOYIOJBHOTO
6.7 TPEYroJIbHUKA, TPOBEIEHHOW K TuUNOTeHy3e. [Ipu3Hakm paBeHCTBa
NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsSAMOYTroNbHBIA TPEYTOJBHUK C YIJIOM B
30°
HepaBeHcTBa B reOMeTpHM: HEPAaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOW, TeopeMa O OoJblieM yrie W OoJblIeld CTOpOHE
TpeyroyibHuKa. [lepneHanKyasip 1 HaKJIOHHAs
6.9 I'eomerpruueckoe mecto TOYeK. buccekTpuca yrima H - CEpEeIUHHBIN
NEePHEHAUKYISP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUYEK
OKpYy)XHOCTh M KpyI, XOpjla W JuaMeTp, HUX CBOHCTBa. BsammHoe
6.10 pacmojio)keHue OKpyx HocTu u mpsmoi. KacarenpHas u cekymas K
OKPY’KHOCTHU
6.11 OKpyXHOCTb, BNHMCaHHas B yroj. BrnucaHHas u omucaHHas OKPYKHOCTH
TPEYroJIbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
6 I'eomeTpus
6.1 UYerslpéxyronbsauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssMoyrobHUK, poMO, KBaApaT, X MPU3HAKUA U CBOMCTBA
6.3 Tpanemnus, paBHOOOKas Tpamemusi, e€ CBONCTBAa W Mpu3Haku. [IpsmMoyronapHas
Tpaneuus
6.4 Meron yasoenuss meauanbl. LleHTpanbHas cummerpus. Teopema @Paneca u
TeopeMa O IPONMOPIUOHAIBHBIX OTPE3KaX
6.5 CpenHue TMHUM TpeyrojbHUKa U Tparenuu. L{eHTp macc TpeyrojpHHUKa
6.6 [TonobGue TpeyroabHUKOB, KOdbdumueHT mnomodus. [lpusHakm mogo0us
TpeyroibHUKOB. [IpuMeHeHne moJo0us PH PelIeHUH PAKTUYECKUX 3a/1a4
6.7 @opmynbl  AJid  IUIOMIAAM TPEYrojibHUKa, MapajienorpamMma, pomba U




Tpaneuuu

CpoiictBa mmomaaeil reomerpudeckux ¢Guryp. OTHoOmeHHe IUIOImAACH

6.8
MoA00HBIX puryp

6.9 Brluucnenue miuomaneid TpeyroabHUKOB U MHOTIOYTIOJBHHUKOB Ha KJIETYaTOMU
Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
IIPAKTUYECKHX 3a7a4
CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yrja HIpsSMOYTOJIBHOIO TPEYrOJbHHUKA.

6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO. TpHUroHOMeTpHuueckue (yHKIIHHA
yrioB B 30°, 45° u 60°

6.12 BrniucanHbIE U LIEHTPAIbHBIEC YIJIbL, YTOJ MEXKIY KacaTeJIbHOW U XOPAOU. YTIIbI
MEXAY XOpJaMU U CEKyLIUMU

6.13 BrnucanHsbie ¥ ONKMCaHHbBIE YETHIPEXYTOJbHUKHI

6.14 B3anMHoe pacnonokenne 1ByX okpyxHoctei. Kacanue okpyskHocteit. O0mmue

KacaTeJbHbIE K IBYM OKPYKHOCTSAM




9 KUIACC

Kon IIpoBepsieMblil 3JIeMEHT COAePKAHUA
6 I'eomeTpust
6.1 Cunyc, xocunyc, tanresc yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXJ1eCTBO. POPMYJIIbI IPUBEACHHUS
Pemenne TtpeyronbHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHUHYCOB. PemieHue
6.2  mpakTUYeCKUX 3a7ad C HCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [TpeoOpaszoBanue momodbus. [1om00me COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 MPOU3BENAEHUU OTPE3KOB XOpJl, TEOPEMBI O NMPOU3BENCHUH OTPE3KOB
CEeKYIIIMX, TeOpeMa O KBajipaTe KacaTeJIbHOM
Bekrtop, niuHa (MOysib) BEKTOpa, COHAMPABIECHHBIE BEKTOPHI, TPOTHUBOIOIOKHO
6.5 HallpaBJI€HHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
orepany HajJ BeKTopaMu. PasznoxeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatsl BekTopa. CKaylsipHOE NPOW3BEICHUE BEKTOPOB, NMPUMEHEHHE IS
HAXO0XJICHUS JUIMH U YTJIOB
JlekapTOBBl KOOPAMHATHI HA TUIOCKOCTH. YPAaBHEHHS MPAMOU U OKPYKHOCTHU B
6.7 KOOpJMHATaX, MEePEeCEUCHNE OKPYKHOCTEH M MpAMBIX. MeToa KOOpAMHAT U €ro
MIPUMEHEHHE
6.8  IlpaBuibHBIE MHOTOYTOJIbHUKHU
6.9 Jnuna OKPYKHOCTH. I'panycHas u paguaHHasi Mepa yria, BBIYUCICHUE JJIUH JIyT
OKpYKHOCTEM
6.10 | Ilnomans Kpyra, CEKTOpa, CETMEHTA
6.11 JIBU>KeHHsSI TUIOCKOCTH U BHYTPEHHHE CHMMETpUM (uryp (31eMeHTapHbIe
) npeacrasienus). [lapamnensusiii nepeHoc. [loBopor




IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEGOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeGOBaHUS K NPEAMETHBIM pe3yJbTaTaM
MPOBEPAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOI'O
TpeGoBaHusl o0mero oopaszosanus Ha ocHoBe PI'OC

YMeHHE ONIepUpOBaTh MOHATUSAMHU: MHOKECTBO, I1OJMHOXECTBO,
olepanuy HaJ MHOXECTBAMM; YMEHHE OICPUPOBATH ITOHATUSAMMU:
rpad, cBA3HBINA rpad, AepeBO, LMKI, NMPUMEHATh UX MPU PEIICHUU
3aJja4; yMEHUE UCIOJIb30BaTh IpauuecKoe NpPeACTaBICHUE MHOXKECTB
JUIS OIIMCAaHMsI pealbHbIX MPOLIECCOB M SIBICHUMN, IPU PELICHUHU 3a7a4
U3 IPYTrUX y4eOHBIX MPEAMETOB

YMeHue onepupoBaTh NOHATUSIMHU: OINpeesieHue, akcuoma, Teopema,
JI0Ka3aTelIbCTBO; yMEHUE paclo3HaBaTh MCTHUHHBIE U  JIOXKHBIC
BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS ¥ OTPHIIAHUS BBICKA3bIBAHUI

YMeHHe onepupoBaTh MOHATHAMHU: HATypalIbHOE YUCIO, IPOCTOE H
COCTaBHOE YHCJIO, JEIMMOCTb HATYpPaJbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, LEJI0e YHCIIO0, MOAYJbh YHWCIA, OOBIKHOBEHHas ApoOb M
JecaTu4Has ApoOb, CTaHAAPTHBIN BHJ YMCIA, PALMOHAIBHOE YHUCIIO,
UppalMOHAILHOE YHUCIO, apu(METHUECKUI KBaapaTHBIH KOPEHbD;
YMEHHE  BBIIOJHATH JEUCTBUS C  YWCIAMM, CpPaBHUBaTb U
YIOPSAOYMBATh YUCIA, IMPEACTABIATh YHCIA HAa KOOPAUHATHOMU
IPSIMOW, OKpYTJATh YHUCIA; YMEHHE [eNaTh NPUKUAKY U OLCHKY
pe3yibpTaTa BEIYMCICHUN

VYMeHue OnepupoBaTh MOHSATHAMH: CTEICHb C IIEIBIM IOKa3aTeleM,
apu(METHYECKUI KBaJpaTHBI KOPEHb, MHOTOWIEH, alredpanveckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENCHH
Oosbllle €IMHUIBI; YMEHHE BBINONHATH pacuéTsl 1Mo (opmysam,
npeoOpa3oBaHUsl LENBIX, APOOHO-PAlMOHANBHBIX BBIPAXKECHUN ¢
BBIPQXEHUI C KOPHSIMHM, Pa3jOkKEHWE MHOTOWIEHA Ha MHOXXUTENH, B
TOM 4YHCJIE€ C HCIOJNB30BaHWEM (OPMYJ pPa3HOCTH KBAJAPaToB H
KBaJ[paTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh MOHATUIAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJIHOM TEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pelllaTh JUHEMHbIE M KBAaJpAaTHbIE YpaBHEHMUS,
ApOOHO-PALIMOHATILHBIE YPAaBHEHUS C OJHOW MEpEeMEHHOH, CHUCTEMBI
IBYX JIMHEHHBIX YPaBHECHMI, JTMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHAIbHBIE HEPABEHCTBA C  OJHOM
IIEPEMEHHOH, B TOM YHCIIE U PELICHUHU 3a7a4d U3 IpYruX NpeaMeETOB
U TPaKTUYECKMX 3aJad; YMEHHE MCIOIb30BaTh KOOPAUHATHYIO
OpsSIMyI0 U KOOPAMHATHYIO IUIOCKOCTh JIi M300pa)KeHHs pelIeHui
YPaBHEHHH, HEPABEHCTB U CUCTEM

YMeHne onepupoBaTh MOHATUAME: QYHKIUA, Tpaduk GyHKIUHA, HYJIHA
byHKIIUY, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHus, yOBbIBaHWS, HaumOOJbIIEe W HAWMEHBIIEE 3HAYCHUS
GbyHKIUY; yMEHHE OTIepUPOBATH TTOHSITHSIMH: npsiMast




MPONOPIMOHATIBHOCTD, JTUHEHHass (QYHKIMS, KBajpaTHuHas (QyHKIu,
oOpaTHass MPOMOPIHMOHATLHOCTh, IMapabojia, Tunepobosna; yMmeHue
CTPOUTH TpapuKH (PYHKIUI, NCIIOIB30BATH TPAPUKH ISl ONPEACTICHUS
CBOICTB IIPOIIECCOB M 3aBHCUMOCTEH, JUIS PEIICHUS 33/1a4 U3 JPYTHX
y4eOHBIX TPEAMETOB U PpEAJbHOW JKU3HMU; YMEHHE BBbIpaXXaTh
dbopMyamMH 3aBUCHMOCTH MEKAY BETHYHMHAMH

Ymenue OTIepupOBATH MOHSTUSIMHU: MOCIIEI0BATEIbHOCTD,
apupMeTHyeckass M TEOMETPHYECKas  MPOTPECcCHH;  YMEHHE
MCIOJIb30BaTh CBOWCTBA MOCJENI0BATEIbHOCTEH, (POPMYJIbI CYMMBI U
o0IIero 4jeHa MpH pelIeHHH 3a1ad, B TOM YHCIIE 3a1ad U3 JPYTuX
y4eOHBIX PEIMETOB U PEaTbHOM KUZHU

YMeHue pemarb 3a7aud pa3HbIX TUIOB (B TOM YHCIIE€ HA MPOLEHTHI,
IO WM 4YacTH, ABW)KEHHE, paboTy, LIEHy TOBapOoB M CTOUMOCTH
MOKYTOK U yCIyT, HAJIOTH, 3a7a4d U3 OOJACTH YIpaBIIEHUS JIMYHBIMU
U ceMeWHbIMH (MHAHCAMM); YMEHHE COCTaBISTh BBIPAKECHHUS,
ypaBHEHHUs, HEPaBEHCTBA W CHUCTEMbl 10 YCIOBHUIO 3aJayH,
UCCIIEIOBATh MOJYUYEHHOE pPElIeHHe M OLIEHUBATh MPaBIONOA00HOCTh
MOJTYYEHHBIX PE3YJIbTaTOB

YMeHue onepupoBaTh MOHATHAMU: (PUTrypa, TOUKa, OTPE30K, Mpsmasi,
Jyd, JJOMaHasi, yroJjl, MHOTOYTOJIbHHK, TPEYTrOJIbHUK, PAaBHOOEIPEHHBIH
U PaBHOCTOPOHHHMI TPEYrOJIbHUKH, MPSIMOYTOJBHBIN TpPEyrojbHHUK,
MenuaHa, OMCCEKTpHCa M BBICOTA TPEYTOJIbHHKA, YETHIPEXYTOJIBHHUK,
napajiesiorpaMM, pomO, TpPSIMOYTOJbHMK, KBajapar, Tpamermus;
OKPYXXHOCTB, KPYT, KacaTeJIbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢durypamu; ymeHue pemarb 3aJadd, B TOM YHUCIIE M3 TOBCEIHEBHOM
’KM3HU, Ha HAXOXKJCHHE T'€OMETPHUYCCKHX BEJIUYHMH C MPHUMEHEHHEM
M3YYEHHBIX CBOMCTB (UTYp U (aKTOB

10

YMeHue OonepupoBaTh MOHATUSMHU: DPABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJILHUKOB; TMapauIeIbHOCTh M TEPIEHAUKYISIPHOCTh MPSIMBIX,
Yrojl MexzAy NIpsAMBIMH, NEPHEHAUKYJISAP, HAKIOHHAsS, IIPOCKLMS,
nogobue Guryp, moJg00HbIC TPEYTOILHUKH, CHMMETPHUSI OTHOCUTEIIBHO
TOYKHA U INPSAMOW; YMEHHUE pPACIIO3HABaTh PABEHCTBO, CUMMETPHUIO U
nonobue Guryp, mapawieIbHOCTh U TEPIEeHINKYISIPHOCTh MPSIMBIX B
OKPYKAroIIeM MUPE

11

YMeHue onepupoBaTh IOHSATUSMM: JUIMHA, PACCTOSIHUE, YIOJI
(BemMUMHA yIyla, CUHYC M KOCHHYC yIVIa TPEYroJIbHUKa), IUIONIA/b;
yYMEHHE OIEHUBATh Pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE TPUMEHATH (QOopMyNBl TEpUMETpa U  IUIOMIAIN
MHOTOYTOJILHUKOB, JIJIMHBI OKPYKHOCTH W TUIOIIAIN Kpyra, o0Obema
MPSAMOYTOJIBHOTO MapaJlIeIeNuIea; YMEHUE MNPUMEHSTh MPU3HAKHU
PaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TPUTOHOMETPUUYECKUE COOTHOIICHUS IS
BBIYMCIICHHS JUIMH, PACCTOSIHUM, TUIOLIAAEH

12

YMeHne wu300pakarh IUIOckMe (urypsl W WX KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (QUTYPbl OT pYKH, C TIOMOILIBIO YEePTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY HITH
CUMBOJIbHOMY OIIMCAHHIO
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YMeHue onepupoBaTh MOHATUAMH: MPSIMOYTOJbHAs  CUCTEMa
KOOPAWHAT, KOOPJAWHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOU3BEICHUE BEKTOpAa Ha YHUCIO, CKaJspHOE MPOU3BEICHUE
BEKTOPOB; yMEHHE HCIOJIb30BaTh BEKTOPHl M KOOPAMHATHI IS
MpPEACTABICHUS JaHHBIX W PEIIeHUs 3a/ay, B TOM YHCIIEe U3 APYrux
Y4eOHBIX TIPEIMETOB U PEATHHOM KU3HHU

14

YMeHue OIepupoBaTh TMOHATHSIMH: CTOJOWKOBBIE U  KPYTOBBIC
auarpamMmbl, TaONWIbBl, cpeaHee  apudmeTHueckoe, MeauaHa,
HauOOoJIbIIee U HAWMEHBIIICC 3HAUCHUS, pa3Max YHCIOBOTO Habopa;
YyMEHHE  U3BIIEKaTh, HHTEPIPETUPOBATH U  NPeoOpPa3OBLIBATH
nH(OPMAIIHIO, TPEACTABICHHYI0 B TaONHWIIAX W Ha JUarpammax,
OTPaXKAOIIYI0 CBONCTBA M XapaKTEPUCTUKU PEATbHBIX MPOIIECCOB U
SBJICHUH; yMEHHE pacllO3HaBaTh WM3MCHYMBBIC  BEJIIMYHUHBI B
OKPYKArOIIeM MUPE

15

YMeHue onepupoBaTh MOHATUAMU: CIYYaWHBIM OMBIT (CIy4YalHBIN
HKCHEPUMEHT), 3JIEMEHTapHOe COObITHE (3JEMEHTApHBIA HCXON)
CIIy4ailHOTO OTbITa, CIlydailHOe COOBITHE, BEPOSTHOCTb COOBITHUS;
YMEHHE HAXOAWUTh BEPOSATHOCTH CIIyYalHBIX COOBITHH B ONBITax C
PaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMHM; YMEHHME pellaTh
3aJjaud METOJIOM OpPTraHM30BAaHHOTO Iepedopa W C HCHOIb30BAHUEM
MpaBWIa YMHOXXEHHUS; YMEHHUE OILICHMBATh BEPOSTHOCTU pPEAIbHBIX
COOBITHI M SIBICHHH, MOHUMATh POJIb MPAKTUYECKH TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHIM B OKpYyXKalollleM MHUPE U B JKU3HH;
3HaKOMCTBO C TIOHSTHEM HE3aBUCHMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBILIMX YUCEII U €T0 POJIbIO B MACCOBBIX SIBJICHHSIX

16

YMeHne BbIOMPATh MOIXOANIUN M3YYCHHBIM METOM JUIsl peIieHUs
3a/1au, MPUBOJUTH IMPUMEPHl MATEMaTHYECKUX 3aKOHOMEPHOCTEW B
MIPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEeMAaTHKU B
HCKYCCTBE, OIMCHIBaTh OTJACJIbHBIE BBIJAIONINECS  PE3YJIbTaThl,
MOJTyYEHHBIE B XOJIC€ PAa3BUTHS MAaTeMaTHKU KaKk HAyKH, MPUBOJIUTH
MpUMEpbl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OT€YECTBEHHOMU
Y BCEMUPHOW UCTOPUHU




IHHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

OI'2 11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Yucna u BEIYUCICHUS
1.1 Harypainbnbie u niensie yucna. [Ipu3Haku JenMMOCTH LEIbIX YUCE
12 OObIKHOBEHHBIE W JECATHYHBIE  JApOOH,  MPOLEHTbI, OECKOHEYHBIE
MIePUOIUYECKHE IpoOH
13 Pannonanbubie  uWncna. ApudMeTHYECKUE OMepaluud ¢  PalMOHATBHBIMU
YUCIAMHU
1.4 JelictButenpHple uynciaa. ApuMeTHYECKHE OINepalud C JACHCTBUTEIHHBIMH
YUCIaMHU
15 [MpubnuxEénnpie BBIMMCIICHNS, TpPaBWIA OKPYIICHWA, NPUKMAKA M OLEHKa
pe3yapTaTa BEIYUCICHUN
2 AnrebpanyecKkue BhIpaXKEHUS
2.1 BykBeHHBIE BbIpaXKEHUS (BBIPAYKEHUS C TIEPEMEHHBIMU)
29 Crenenp ¢ wnenbiM nokaszaresneM. CTENeHb C pPalMOHAIBHBIM ITOKA3aTEJIEM.
) CaoiicTBa cTeneHu
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernaeckuit KOpPEHb HaTypajJbHOU CTEIICHH. HelictBus c
apugMeTHIECKUMHU KOPHSIMH HATypaTbHON CTETICHH
3 YpaBHEHHs 1 HEPABEHCTBA
31 Hensie n IpoOHO-paloOHaNIbHEIE ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
YpaBHEHUU
39 Lensle u npoOHO-palioHaIbHBIE HEpaBEeHCTBA. CHCTEMBI U COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemenye TeKCTOBBIX 3a7a4
4 YucnoBbIe IOCIEN0BATEILHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS [IOCIIEN0BATEIHHOCTEN
49 Apudmernueckass U reomerpuyeckas mnporpeccun. Dopmyra  CIOXKHBIX
MPOLICHTOB
5 DyHKIMU
OyHknus, crnocoObl 3amanus ¢GyHkuuud. ['paduk  pynknuu. Oobmactb
oTpesieNieHUs] 1 MHOKECTBO 3HaueHui pynkuuu. Hymu dyakmun. [TpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI U
MUHUMYMBl QyHKIuH. Hauboinblliee W HaWMeHbIlee 3HaueHUWE (QYHKIMH Ha
IIPOMEKYTKE
6 KoopauHatsl Ha MpsIMOIl ¥ TIIIOCKOCTH
6.1 Koopaunarnas mpsimast
6.2 JlekapToBbI KOOpAMHATHI Ha MIJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GuUrypsl 1 UX cBOICTBa
7.2 TpeyroapHuk




7.3

MHOFOYI‘OJ'IBHI/IKI/I

7.4 OKpy’KHOCTb U KpyT
7.5 H3mepenne reoMeTpu4ecKuX BEITUYUH
7.6 BekTopsl Ha IIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BepositHOCTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padbr
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