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ApanTupoBanHas pado4asi nporpamMmma
yueOHoro npeamera «I'eomerpus» mis 8-9 kiacca nos aereii ¢ 311P

HOACHUTEJBHASA 3AIINCKA

ApantupoBaHHas paboyas MporpaMMa MO MaTeMaTHKE Ui OOyYaroMMXCs C
3aIEPKKON meuxuueckoro pasputus (nanee — 3[IP) Ha ypoBHE OCHOBHOTO
o0mero  o0pa3oBaHusi  TOArOTOBIIEHA  HAa  OCHOBe  DeaepanbHOro
rOCYy/JapCTBEHHOTO0  00pa30BaTENBHOTO  CTaHAApTa  OCHOBHOIO  OOIIEro
oOpazoBanus (IIpukaz Munnpoceemenuss Poccun ot 31.05.2021 r. Ne 287,
3aperucTpupoBad  MunucrepcteoM  toctuumu  Poccuiickoit  depepanuu
05.07.2021 r., per. Homep 64101) (manece — DI'OC OOO), IlpumepHoW
aJANTUPOBAHHON OCHOBHOH 00pa30BaTEIbHONW MPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHus 00yYarOIIUXCs € 3aACPKKOM MCUXUYECKOTO PA3BUTHS (010OPEHHOM
pemwerueM ®YMO no oOuiemy oOpazoBanuto (MpoTokoit oT 18 mapra 2022 1. No
1/22)) (manee — ITAOOIT OOO 3IIP), Ilpumepnoii paboucii nporpammsl
OCHOBHOro o0miero obOpazoBanusi o mnpeamery «Marematuka», [IpumepHoi
IPOrpaMMbl BOCITUTAHUS, C YUETOM PACHPEACTICHHBIX MO KJIAcCaM MPOBEPIEMBIX
TpeOOBaHW K  pe3ysJbTaraM  OCBOCHMSI  ANAaNTUPOBAHHOW  OCHOBHOM
o0pazoBareabHON MporpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHusi 00yYarOMIMXCS C
3aIEPP)KKONA TICUXMUYECKOTO pa3BuTHs. B paboueil mporpamme yuyTeHBl UACH U
noJjio>keHust KoHuenuuu pa3BuTis MaTeMaTnueckoro oopasoanus B Poccuiickoi
denepauuu.

OO0wmast xapakrepucruka yueOHoro npeamera «I'eomerpusp)

Y4eOHblii TpeaMeT CMOCOOCTBYET PA3BUTHEO BBIYMCIUTEIBHONH KYJIBTYPHl M
JIOTUYECKOr0 MBILUICHUS, (JOPMUPOBAHUIO YMEHUS MOIB30BATHCS AITOPUTMAMHU, &
TAK)KE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX B IMOBCEIHEBHOM
*u3HM oOyuatonmixcs ¢ 3[IP. YueOHbIi mnpeaMer pa3BUBAcT MBILIICHHE,
NPOCTPAHCTBEHHOE BOOOpPaKEHWE, (PYHKIMOHAIBHYIO TIPaAMOTHOCTh, YMEHUS
BOCIIPUHUMATh U KPUTHYECKU AHATU3WPOBATH HH(POPMALMIO, TPEACTABICHHYIO B
pazmauHbIX Qopmax. OOydyeHHE MaTeMaTWKe MAET BO3MOXKHOCTb Pa3BUBATH Y
oOyuarommxcs ¢ 3[1P TouHyr0, palMOHAIBHY0 U UHOOPMATUBHYIO PEUb, YMEHHUE
orOupare Hanboee NOAXOIALINE S3BIKOBBIE, CHMBOJIMYECKHE, TpaduyccKue
CPEICTBA ISl BRIPAKCHUS CY>KIEHUI M HAMIITHOTO WX TPEACTABICHUS.
[Tporpamma oTpakaeT coaepxaHue 0OyYeHHS C YUETOM 0COOBIX 00pa30oBaTEIbHBIX
notpebHocTeil oOywatonmxcs ¢ 3[IP. YV oOywarommxcs ¢ 3[IP nHambosee
BBIPAKEHBI OTCTABAHMSI B PA3BUTHM CIIOBECHO-TIOTUYECKUX (OPM MBILUICHHUS,
N03TOMY a0CTPaKTHBIE M OTBJICYCHHBIE KATETOPUH UM TPYAHOAOCTYIHEL. B Toxe
BpEMS MTPHU CHELUAIBHOM 00yYEHHH 00YYaroIMecss MOTYT BBIMOIHATh 3a1aHUs 110
anroputMy. OHM BOCHPUMMYMBBEI K TIOMOIIM, MOTYT BBINOJHUTH IMEPEHOC HA



AQHAJIOTUYHOE 3aJ]aHUE YCBOCHHOTO crocoba pemeHus. CHWXKEHHE pPa3BUTHS
MBICJIUTENIBHBIX OIEpalldii M 3aMEIEHHOE CTAHOBJIICHUE JIOTUYECKUX ACUCTBUI
OPUBOJAT K HEAOCTATOYHOW OCMBICIIEHHOCTH COBEPIIACMBIX YUEOHBIX ACHCTBHIA.
VY 00y4Yarommxcsi 3aTpyIHEHBI CUETHBIE BBIYMCICHUS, MTPOM3BOIMMBIE B yMe. B
[MUCBMEHHBIX BBIYUCIICHUAX OHH MOIYT IPONYCKATh OJWH W3 IPOMEXYTOYHBIX
[1aroB.

Pemenne 3amad COMpPsKEHO € TPYOHOCTAMH O(OPMIICHHS KPATKOW 3aluCH,
[IPOBEICHUS  aHajiU3a  YCJIIOBUSA  3aJa4M,  BBIICIICHUS  CYIIECTBEHHOTO.
OObyyvaronmecs ¢ 3I1P 3arpyaHsitoTCs caenarh yMO3AKIKYEHHE OT OOIIEro K
YACTHOMY, HEPEAKO BBIOMPAOT HEPALMOHATIBHBIE CIOCOOBI PEUICHHS, WHOIA
OrPaHUYMBAIOTCS MAHUITYJIALUAAMUI C YUCITAMU.

To4YHOCTh 3aTOMMHAHKS M BOCIPOM3BEACHUST YUYEOHOrO MaTepuasia CHUKEHBI 10
OPUYMHE CJIA00CTH MHECTUYECKOM JESATEIbHOCTH, CYXKEHUS O0BbeMa MaMSTH.
Oo6yuarommmces ¢ 3I1P TpeOyercst Ooblile BpEMEHM HA 3aKPEIJICHUE MaTepuaa,
aKTyaiM3aluusi 3HAaHWH MO OMope NpH BocnpousBencHuu. Crenyer ydeOHbIH
MaTtepuan MPENOJHOCUTh HEOONBIIMMU TMOPLMIMH, YCIOXKHSS €r0 MOCTENEHHO,
W3BICKMBATh CIIOCOOBI aanTaluuy TPYAHBIX 3aJaHHid, HEKOTOPbIE TEMBI 1aBaTh KaK
O3HAKOMMTEIBHBIC,  HCKIIOYATh  OTHEJIBHBIE  TPYAHBIE  JIOKA3aTEIbCTBA,
TEOPETUYECCKUIT MaTepral PEKOMEHAYETCS M3y4arb B IIPOLECCE MPAKTUYECCKON
JEATENBHOCTA MO PEIIEHUI0 3a1ay. OpraHuyeckoe €IMHCTBO NPAKTUYECKOW M
YMCTBEHHOH JAEATEIBHOCTH YYAIMXCS HA yPOKAaX MAaTEMaTUKHA CHOCOOCTBYIOT
OPOYHOMY M CO3HATEJIbHOMY YCBOCHHMIO Oa3MCHBIX MATEMaTHYECCKUX 3HAHWHA W
YMEHHH.

Henu u 3axa4u u3yyenust yaeOHoOro npeamera «I'eomerpus»

(1] popMUpOBaHKE LEHTPATIBHBIX MATEMATUYECKUX MOHITHHA (YUCIIO, BEJIMYMHA,
nepeMeHHast, PyHKIus), 00€CneunBaONMX TPEEMCTBEHHOCTh U MEPCICKTUBHOCTh
MaTeMaTuyecKkoro oopazopanus oOyuvaronmxcs ¢ 3[1P;

[I0noneeneHue oOydvarommxcss ¢ 3[IP Ha [MOCTYymHOM A HHX YPOBHE K
OCO3HAHWIO B3aUMOCBSI3M MATEMATHKH M OKPY>KAIOIIEr0 MHpPA, TOHUMAaHHUE
MaTEMaTHKHU KaK 4acTh OOIIEH KyJIbTYPhl YEIIOBEYECTRA,

[1[Jpa3BUTHE MHTEIUICKTYAIbHBIX W TBOPUYECKUX CIIOCOOHOCTEH OOYYAROIIMXCS C
311P, mo3HaBaTENbHONW AKTUBHOCTH, WCCIICAOBATEIBCKAX YMEHWH, KPUTHUYHOCTH
MBILICHHS], UHTEPECA K U3YYCHUIO MATEMATHKH,

(10 ¢opmupoBanre (YHKIUOHATBHOW MaTEMATHYECKOM T'DAMOTHOCTH. YMEHUS
pacro3HaBaTh  MPOSIBJICHHUS ~ MATEMATUYECKWX  MOHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEABHBIX JKU3HEHHBIX CUTYalUsX W MPU U3YUYECHUH IPYTHX
y4eOHBIX MPEAMETOB, MPOSIBICHHUS 3aBUCHUMOCTEHl W 3aKOHOMEPHOCTEH,
(OpMYyITMPOBATH MX HA SI3BIKE MATEMATHUKW W CO3/1aBaTh MAaTEMAaTUYECKUE MOJIETIH,
OPUMEHATh OCBOCHHBIH MAaTeMATWYECKWH ammapar Ajis PElICHHs TPAKTHKO-
OPUEHTHPOBAHHBIX  3a7a4, WHTEPIPETUPOBATE M  OLICHWBATH  IOJyYCHHBIE
PE3YJIbTaTHL



JlocTHKEeHHe 3THX HeJieil 00ecneynBaeTCsi peleHneM CJIeIYIINX 3a0ay:

1 ¢opmupoBare y oOyvarommxcsi ¢ 3[IP HaBbikM yueOHO-MMO3HABATEIBHOMN
NEATEIbHOCTH.  TUIAHUPOBAHWE pabOThl, TOUCK PAlMOHATBHBIX MyTEH ee
BBITIOJTHEHHSI, OCYLECTBIICHUS CAMOKOHTPOJIS,

[1JcnocoOCTBOBAaTh HMHTEIUICKTYAIBHOMY PAa3BUTHIO, (POPMHPOBATH KAYECTBA,
HEOOXOMMBIC YETIOBEKY JUIsl MOJIHOUEHHOW >KM3HM B COBPEMEHHOM OOIIECTBE,
CBOWMCTBEHHBIE MAaTEMATHYECKOW NEATEIBHOCTH: SICHOCTM W TOYHOCTH MBICIIH,
WHTYWLMYU, MPOCTPAHCTBEHHBIX MPEIACTABICHUI, CNOCOOHOCTH K MPEOAOJICHHIO
TPYAHOCTEM,

[1[Jpa3BuBaTh NOHATAHHOE MbILLTEHUS 00yuaromuxcs ¢ 3[1P;

[1JoCcyIeCTRIATh KOPPEKLIMIO MO3HABATENBHBIX NpoueccoB oOyyarommxcs ¢ 3[1P,
HEOOXOMMBIX JJIsl OCBOEHUS MPOTPAMMHOI0 MaTepraa rno yueOHOMY MPEAMETY;
[l mpemycMarpuBaTh BO3MOKHOCTh KOMIIEHCALIMKA 00pPa30BaTENbHBIX AE(DULIUTOB
B OCBOCHMHM NPEILICCTBYIOLIEIO MPOrPAMMHOr0O Marepuaja y oOydaroumxcs ¢
311P 1 HEAOCTATKOB B MX MAaTEMATHYECKOM PA3BUTHH;

[1JchopMupOBaTh YCTOHYHMBBIA MHTEPEC YUAILIUXCS K TPEAMETY,

[1LJBBISIBISTH U PA3BUBATH MATEMATHUYECKHAE U TBOPUYECKUE CIIOCOOHOCTH.

Conepxanne 00pa3oBaHUsl, COOTBETCTBYIOLIEE MPEAMETHBIM peE3yJbTaraM
OCBOCHMsl paboyeil mporpamMmbl, pPacHpelcNéHHbBIM 10 TroAaM O0yueHwus,
CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, TPUHIUMHATIBHBIM
BONpocaM oOydHaromuecs O0Opallaiuch HEOJHOKPATHO, 4YTOOBI  OBJIAJICHUE
MaTeMaTUYECKUMU MOHITUSMHU U HaBBIKAMM OCYILECTRIISIOCH MOCAEN0BATEABHO U
NOCTYNATENbHO, C COOJIFOJCHUEM MPUHLIMNA MPEEMCTBEHHOCTH, & HOBBIC 3HAHUS
BKJTFOUAJIMCH B OO0 CUCTEMY MAaTEMATHYECKUX MPEACTABICHUI 00yUYarommxcs ¢
3I1P, pacumpsisi u yriay0sis €€, o00pa3ys MPOUHbIE MHOXKECTBEHHBIC CBA3H.
Oco0GeHHocTH 0TOOpA M afanTANNH Y4e0HOT0 MaTepuasia

OOyueHue ydyeOHOMY MPEIMETy CTPOUTCS Ha CO3JaHUU ONTUMAJIbHBIX
YCIIOBUH JAJii YCBOCHHWs MPOrPaMMHOIO marepuana oOyuarommmucs ¢ 3I1P.
Bonbimoe BHUMaHue yaensercs otOOpy y4eOHOro marepuana B COOTBETCTBHM C
OPUHIUIIOM JTOCTYMHOCTH MPU COXPAHEHUM OOIEro 0a30BOr0 YPOBHS, KOTOPHBIHA
JOJHKEH MO COACPAHHUIO U 00beMy OBITh aJanTUPOBAHHBIM Il 00YYarOMIMXCS C
3I1P B COOTBETCTBUU C MX OCOOBIMU 00pa30BATEIbHBIMU NOTPEOHOCTIMU. CleayeT
oOnerynth OBJIAJAcHUE MarepuajaoM oOydaromumucs ¢ 3[IP mocpeactBoM ero
JETaTbHOTO OOBICHEHUST C CHCTEMATHMYECKUM MOBTOPOM, MHOTOKPATHOM
TPCHUPOBKA B TMPUMEHECHUW 3HAHWMA, WCHOJB3Ysl MPUEMbI aAKTyajau3aluu
(BU3yaJibHAs OTIOPA, NAMSTKA).

Crnemyer OCHOBHOC BHHMMAHHE YACTUTh NPAKTHYECKON HaMpPaBIeHHOCTH
Kypca, UCKJIUMB M YyINPOCTUB HauOOJE€Ee CIOXKHBIA [  BOCHPHUSTHS
TEOpEeTHYECKUii Marepuanl. Ha ypokax reomMeTpum HEOOXOAMMO MAaKCHMAJIbHO
UCIOJIb30BATh HATJISAHBIE CPEACTBA OOyUYECHUs, OOJIbILE MPOBOAUTH MPAKTUUECKUX



paboT ¢ yvyamumucs, pemars 3aaa4u. CTPOUTh PEIEHUE 3aA4a4 MPH MOCTOSHHOM
OOpalleHNH K HATrJISIAHOCTH — PUCYHKAM U YEPTEKaAM.

O3HAKOMUTENBHO AaTh TEMBI. «Te€opemMbl M J0OKA3aTeNbCTBO. AKCHOMBDY,
«/lokazarenbCTBO  OT  MPOTUBHOTO», «CylIECTBOBAHME W €AMHCTBEHHOCTH
MEPIEHIUKYJISIpA K TPAMOity, «MeToa reOMETPUYECKUX MECTY, « MeTox yIBOeHUs
Meauansly, «Teopema @ajieca W TeopeMa O NPOMOPLUOHAIBHBIX OTPE3KAXy,
«LleHTp Macc TpeyroiabHuka», « MI3MeHEHHEe TPUTOHOMETPUUYECKUX (DYHKIMH MpH
BO3pacTaHuu yriay, «DopMmysel Ui paavycoB BIMCAHHBIX W ONUCAHHBIX
OKPY)KHOCTEW  MPAaBWJIBHBIX  MHOIOYIOJIBHUKOB», «YpaBHEHUE  IPAMOIY,
«/IBmxenney», « CBOMCTBA ABMKEHUSY, « TeopeMa 0 MPOU3BEAECHUN OTPE3KOB XOP/,
TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILNX, TEOPEMA O KBaIpaTe KacaTeIbHON .
Heo0xoamMo mepecMoTpeTs COAEpIKaHREe TEOPETUYECKOTO MaTepralia U XapakTep
€ro U3JIOKECHUS: TECOPETHUECKHUNA MaTepUal MPENOAHOCUTH B IMPOLIECCE PEIICHUSA
3a/1a4 W BBITIOJIHCHUS 33/1aHUI HATTIS AHO-TPAKTHYECKOIO XapakTepa, He TpeOOoBaTh
BbIBOJIa W 3aIOMUHAHMS CIOKHBIX (OPMYJ, pEHICHHS HECTaHJAPTHBIX,
TPYAOEMKHUX 3aJaHUHN.

Buabl pesreqbHocTH o0y4dawommxcesas ¢ 3IIP, oOycioBieHHbIe 0CO0OBIMHU
00pa30BaTeIbHBIMH  MOTPEOHOCTSIMH H  00€CNeYHBAKOLIHE OCMBICIEHHOE
OCBOCHHE coep:KaHuH o0pa3oBanus no npeamery «I'eomerpus»

Conepxanue BUIOB JEATENBHOCTH oOyvarommxcs ¢ [P ompeaensercs ux

0co0bIMU 00pa30BaATENBHBIMU NOTPEOHOCTAMU. [IOMUMO IIUPOKO MUCONB3YEMBIX B
OOIl OO0 of0mux s Bcex OOydYarOUIMXCS BHIOB JACATEIBHOCTH CIEAYET
YCWINTh BHUABl JACATEIBHOCTH CHCUM(PHUUHBIC JUIs JAHHOH KATErOpuH ACTEH,
00eCreunBarOINE  OCMBICIIEHHOE OCBOCHHME COACpKaHWs 00pa3oBaHus 10
OPEAMETY: YCWIECHUE MPEAMETHO-TPAKTHUECKON NEATEIBHOCTH C aKTUBU3ALMCH
CECHCOPHBIX CHCTEM;, YEPEIOBAHME BHUAOB JACIATEIBHOCTH, 3aJCHCTBYIOLINX
Pa3IMYHBIE CEHCOPHBIE CUCTEMBI, OCBOCHME MAaTepuana ¢ OMOPOH Ha alrOpuTM;
«TOIIArOBOCTE» B MW3YYCHWM MAaTepuaja, WCIOIb30BAHUE JONOJHUTEIBHOM
BU3YaIbHON OMOPBI (CXEMBbI, MAOJOHBI, ONOPHBIE TAOMWIBI), PEUYEBOM OTYET O
OPOLECCE W Pe3yabTare ACITEIbHOCTH, BBIMOIHCHHUE CIEHMAIBHBIX 3aJaHUH,
00ECIIEUNBAIINX KOPPEKLIMIO PETYISALUMH YUeOHO-MTO3HABATEILHOM AECATEIBHOCTH
Y KOHTPOJIb COOCTBEHHOTO PE3yJIbTaTa.

Jnsa oOyvarommxcsi ¢ 3[IP cymecTBEHHBIM SIBIISIFOTCS MPUEMBI pabOTHL €
JEKCUYECKUM MaTtepuaioM 1o npeamery. [IpoBogurcsa cnenumaneHas padora mo
BBEJICHUIO B aKTUBHBII CIIOBAPh 00YYAOLIMXCS COOTBETCTBYOIICH TEPMUHOJIOTHH.
H3yyaeMble TEPMHHBI BBOJAATCS HA MOJMCEHCOPHOW OCHOBE, 00s3aTelibHa
BU3YalbHas MOJACP)KKA, alrOPUTMbI pabOThl € OMPEACIECHUEM, OMOPHBIE CXEMBI
JUTS aKTyaJIn3allid TEPMHHOJIOTHH.



['eomeTpust Kak OJWMH M3 OCHOBHBIX pa3JciiOB IIKOJbHOW MaTeMaTHKH,
UMEIOIUI CBOEH 1IeNbI0 00ECTICYNTh M3YUYEHUE CBOMCTB M pa3MepoB QUryp, ux
OTHOIICHWH W B3aUMHOE PACIOJIOKCHHE, ONUPACTCA HA  JIOTHYECKYIO,
JOKA3aTeNIbHY0 JTHUHAK. LIEHHOCTh M3yYeHUsi TEOMETPUM HA YPOBHE OCHOBHOIO
o0miero 00pa3oBaHus 3aKITIOYAETCS B TOM, YTO OOYYArOIIMICS YUUTCS MPOBOAUTH
JOKA3aTENbHbIC PACCYKICHUS, CTPOUTD JTIOTUYECKUE YMO3AKIKOYCHHUS, T0KA3bIBATh
VUCTUHHBIE YTBEP)KICHUS W CTPOMTH KOHTPIPUMEPBI K JIOKHBIM, MPOBOJIUTH
paccyKIE€HUsT «OT TMPOTUBHOIO», OTJIAYaThb CBOMCTBA OT  TPU3HAKOB,
(opMynupoBaTh OOPATHBIE YTBEPXKICHUS.

Bropoii 1enpr0 M3ydeHHs] TEOMETPHM SIBIISIETCS MCIOJIB30BAHHE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KAK MaTEMaTMYECKHUX, TaK W MPAKTUYECKUX 3a7ad,
BCTPECUAKOIIMXCS B  pealbHOW kM3HU. OOydarommiicss [OOKEH HAyYMThCS
ONPEACTUTh TEOMETPUUECKYIO (DUTYpPY, OMUCATh CIOBAMHM JAHHBIA YEPTEXK WIH
PHCYHOK, HATH IJIOINAAb 3€MEIBHOIO YYacTKa, PACCUYMTATh HEOOXOAUMYIO JUTUHY
ONMTOBOJIOKOHHOTO KaOeNsi Wid TpeOyeMble pa3Mepbl Trapaxka Uisi aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAs, BBIUYMCIIMTEIbHAS JIMHUS B U3YUYCHUU T€OMETPHUU.
[Ipn pemeHnn 3a1a4 MPAKTUYECKOTO XapakTepa 00y4YarOIIMICsS YYUTCS CTPOUTH
MAaTEMaTHUYECKAE MOJCIN  PEAbHBIX JKU3HEHHBIX CUTyaluuid, NPOBOJWTH
BBIUKCJICHHS U OLICHUBATh aICKBATHOCTh MOy YCHHOTO PE3ybTara.

Kpaiine BaxHO NOAUEPKMBATH CBSI3W TEOMETPHHM C APYTUMH y4E€OHBIMHU
npeaIMeTaMi, MOTUBUPOBATh MCIOJIB30BATh OMPEACICHHS TEOMETPHUECKAX PUTYD
U TOHATUH, NEMOHCTPUPOBATH MPUMEHEHHUE TMOITYUYCHHBIX YMECHHHA B (PU3MKE W
TEXHUKE. OTH CBS3W HamOojee SPKO BHAHBI B TeMmax «BekTopb»,
«Tpuronomerpuyeckue CcooTHOWIEHU», «Metox koopauHaty u  «Teopema
[Tugaropay.

YueOHblli Kypc «l'€OMETpUs» BKIIIOYACT CIEAYIOIIUE OCHOBHBIE PA3ACIbI
cogepxkanus: «l'eomerpuueckue QuUrypel W MX CBOHCTBay, «M3Mepenue
FEOMETPUYECKUX  BEIMYMHY», «JIeKapTOBbl KOOPAMHATHI HA  IUIOCKOCTHY,
«BexTopey, «IBuKeHHS MII0CKOCTHY, «IIpeobpazoBanust moao0us.

Ha u3yuenue yueOHOro kypca «l'eomerpusi»y orBoaurtcs B 8 kiacce — 68
4acoB (2 yaca B HeJIEN0), B 9 kitacce — 68 4acoB (2 yaca B HEJIENIO).

COJAEPKAHUE OBYUYEHUA
8 KUIACC

YeTplp€xyronbHuky. [lapamienorpamm, €ro Npu3sHaku U cBOiCTBa. YacTHBIE
Clly4ad TapajuIesorpaMMoOB (TIPSIMOYTOJIBHUK, POMO, KBAApaT), WX MPU3HAKA U



cBoiictBa. Tpaneuusi, paBHOOOKas Tpameuus, €€ CBONCTBA M NPHU3HAKH.
[IpsamoyroiibHas Tpaneuus.

Meron yasoeHus Meauansl. LlenTpanbHas cumMmerpus. Teopema daiieca u
TEOpEMAa O IPOMOPLUMOHATIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTOJIBHUKA W Tpaneuuu. LIEHTp Macc TpeyroJibHUKA.

[TomoOue TpeyronbHUKOB, KO3puuueHt noaodus. [lpusHakum nomoOus
TPEYroJabHUKOB. [ [puMeHeHe MoA00HS MPU PEIIEHUH MPAKTUYECKUX 3a/1a4.

CpoiicTBa mnomaacii reomeTpuyeckux ¢uryp. @opmyibl Wi TUIOMIAIA
TPEYroJIbHUKA, Mapajuienorpamma, pomba u Tpamenud. OTHOIIEHHWE IUIOMIAACH
no100HBIX (PUryp.

Brruucnenue miomanaeii TpeyroJpHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOR
oymare.

Teopema I[Iudaropa. Ilpumenenue Tteopemsl I[ludaropa mnpu penicHun
MPAKTUYECKUX 3aa4.

CHHyC, KOCHMHYC, TAHI'€HC OCTPOTO yIjla NMPSAMOYTOJBHOTO TPEYTrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUroHOMETpuYecKre (HyHKIMU
yrioB B 30, 45 u 60°.

BrnycaHHble W LEHTpPAIbHBIE VIUIBI, VIOl MEXKAY KacarellbHOW W XOpIOW.
Yriel  MEXAy — XOpAamMu M CEeKylIMMHW. DBrnmcaHHele W ONKCaHHBIE
YETBIPEXYTOJIBHUKK. B3auMHOE pacrnonokeHue ABYX OKpYy)XHOcTel. Kacanue

OKpy)HOCTEH. OOLIME KacaTeabHBIE K IBYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocuHyc, TaHreic ymioB or O go 180°  OcHoBHOE
TPUTOHOMETPHYECKOE TOKAECCTBO. DOPMYJIBI MPUBEACHUSI.

Pemienne TpeyronbHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHUHYCOB.
Pemenne mnpakTHYeCKMX 3a7ady C HMCMOJIb30BAHHMEM TEOPEMbl KOCHHYCOB W
TEOPEMBI CHHYCOB.

[TpeoOpazoBanue noaodus. [1ogo0Me COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOM3BEICHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUHU
OTPE3KOB CEKYIINX, TEOPEMA O KBAAPATE KACATEIbHOIA.

Bekrop, mimmHa  (MOAydb)  BEKTOPA,  COHANPABICHHBIE  BEKTOPBI,
OPOTUBOIMOJIOXHO  HAMPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEpAllMKA HajA BEKTOpamu. Pa3lioskeHHMe BEKTOpa MO JBYM
HEKOJJIMHEApHbIM BekTOpaM. KoopauHatel BekTopa. CKalsipHOE NPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JJIsl HAXOKICHUS JJIMH U YIJIOB.

JleKkapTOBbl KOOPAMHATHI HA TUIOCKOCTH. YPaBHEHMSI MPSMOM M OKPY>KHOCTH
B KOOpIAMHATAX, NEPECCUYCHUE OKPY>KHOCTEH M MPAMBIX. METOA KOOPAMHAT U €r0
NPUMEHEHHUE.



[IpaBunbHBIE MHOTOYTOJIBHWKHA. JlmuHA  OKPYKHOCTH. [’ pamycHas w
paaviaHHas Mepa yIJla, BBIYMCICHUE JUIMH Ayr OKPY>KHOCTEH. [lnmomaaes kpyra,
CEKTOPA, CETMEHTA.

JIBUOKEHUST TUIOCKOCTH W BHYTPCHHHE CUMMETPUU (UIYpP (PIIEMEHTapHBIC
npeactapiicHus ). [lapannensaeiil nepenoc. [ToBopor.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHUS NPOrpamMMbl  y4eOHOro Kypca
«"eomeTprs» XapaKTePU3YHOTCH:

1) narpuoTH4ecKkoe BOCIUTAHHE:

[IPOSIBJICHUEM HMHTEPECA K MPOIUIOMY MW HACTOAIIEMY POCCHUCKON
MATE€MAaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JOCTMIKEHUSAM  POCCHUHCKHMX
MaTeMaTHKOB M POCCHMCKOW MaTEMATHYECKON IIKOJBI, K HCIIOJIB30BAHUIO DTHUX
JOCTUKEHHIA B PYTUX HAyKaxX W MPUKIAAHbIX chepax;

2) rpa)KaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO O0S3aHHOCTEH IPaXKAAHWHA U PEAIU3ALMHA €r0
npaB, NPEACTABICHHEM O MAaTeMaTHYeCKMX OCHOBaX (PYHKIMOHWUPOBAHUS
PA3IAYHBIX CTPYKTYP, SBJICHMIA, MPOLEAYP TPAKIAHCKOTO O0IIECTBA (HAPUMED,
BbIOOPBI, OMPOCHI ), TOTOBHOCTBIO K OOCYKACHHIO 3THUYECKUAX MPOOJIEM, CBI3aHHBIX
C TPAKTHYECKAM TPUMEHEHHEM JOCTHXKECHUM HAYKH, OCO3HAHWUEM BAKHOCTH
MOPATbHO-3THYECKUX MMPUHLUIIOB B ACATENBHOCTH YYEHOT O,

3) Tpy10BOE BOCIIUTAHHUE:

YCTAHOBKOM HAa AaKTMBHOE Y4YaCTUE B PCIICHUM NPAKTHYECCKUX 3aaa4
MAaTEMAaTUUYECKON HANPABICHHOCTH, OCO3HAHUEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HA TMPOTSHKEHWM BCEH SKM3HM U1 YCHEIIHOM MPOQeCCHOHAIBHOMN
JEATEIbHOCTA M PA3BUTHEM HEOOXOAUMBIX YMEHHWA, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM WHANBUAYAIBHON TPaCKTOPUM 00Pa30BaHUs U 5KU3HEHHBIX MJIAHOB C
YUETOM JITYHBIX MHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTENH;

4) scTeTn4ecKoe BOCTIUTAHHE:

CHOCOOHOCTBE) K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MAaTEMaTHYECKAX OOBEKTOB, 3a/a4, PEUICHMIA, PACCYyXICHWUH, YMEHWIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOTI' O O3HAHMS:

OpUEHTAUMEH B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
NPEICTABICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEIOBEKA, MPUPOABI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKONM HAyKM Kak c(Qepbl YeIOBEUECKOM
JEATENBHOCTH, JTANOB €€ Pa3BUTHS W 3HAYUMOCTH JJIl PA3BUTHS LIABUIA3ALMM,
OBJIAJICHUEM SI3bIKOM MATEMATHKM M MATEMATHYECKON KYJIBTYPOH KaK CPEICTBOM
MO3HAHUS MHPA, OBJIAJICHUEM MPOCTEHIIMMUA HABBIKAMHM MCCIIEA0BATENBCKON
NEATENBHOCTH,



6) ¢usnueckoe BocnuTaHHe, (POPMHPOBAHHUE KYJIbTYPbI 310POBbSI H
3MOLHMOHAIBHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO TPUMEHSATh MAaTEMAaTUYECKUE 3HAHHWS B HMHTEPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOr0  o0pa3a KM3HM  (3J0pPOBOE€  IMHUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), C(OPMHUPOBAHHOCTBED HAaBbIKA PE(PIEKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3KoJI0rHYeCcKOe BOCTIUTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUUYECKUX 3HAHUN AJI PEIIEHUS 3aaa4
B 00JaCTM COXPAHHOCTH OKPY KAKOUIEH Cpeabl, MJIAHUPOBAHHMS MMOCTYNKOB M
OLICHKH WX BO3MOXHBIX TOCJICACTBUH sl OKPY>KAMOIIEH CPeabl, OCO3HAHUEM
rII00AJBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIEM U MyTEH UX PEILICHUS,

8) ajantanusi K U3MEHAIIMMCS YCJIOBHAM COLMAJBbHON M MPUPOAHOIT
cpeabl:

TFOTOBHOCTBIO K JICHCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, TMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIIBHOCTh, B TOM YMCIIE
YMEHHE YUUTHCA y APYTHUX JIFOJACH, MpUoOpETarb B COBMECTHOW AECATEIBHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHUX;

HEOOXOOUMOCTEIO B (JOPMUPOBAHMM HOBBIX 3HAHWWA, B TOM YHCIIE
(OopMyUPOBATH UIEH, TOHATHUS, TUIOTE3BI 00 0OBEKTAX W SBICHUSAX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABAaTh JACPUIMTHI COOCTBEHHBIX 3HAHWN W
KOMIETEHTHOCTEH, TUTAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBKD ~ OCO3HABaTh  CTPECCOBYK)  CHTYallMKO, BOCHPUHUMATh
CTPECCOBYK) CUTYALIMIO KaK BBI30B, TPEOYIOMMIA KOHTPMEP, KOPPEKTHPOBATh
OPUHUMAEMbIE PEIICHUST W ACKHCTBUS, (OPMYJIMPOBATH M OLICHUBATH PHUCKH W
NOCIEACTBHS, POPMHUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJ/IBTATBI
Io3naBaTe/ibHbIE YHUBEPCAJIbHBIE Y4eOHbIE 1eiiCTBUS

ba3osble Jornyeckue aeiicreus:

e BBISBJIATh M XapaKTEPU30BATh CYLICCTBEHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, MOHSATUH, OTHOWICHWH MEXIY MOHATUAMHU, (OPMYIUPOBATH
ONpEACTICHUST  TOHSATHI, yCTAHABIIMBATH  CYLIECTBEHHBIA  MPU3HAK
KJacCU(MKalMK, OCHOBAHWSA HJsi OOOOIICHWS W CPABHECHHS, KPUTECPUH
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (opMynHpoBaTh W  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE W OTPULATENIbHBIE, CAWHWYHBIC, YacTHBIC M 0OUIMe,
YCIIOBHBIC,



BBISIBJISITh ~ MATEMATHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OPOTUBOpEUMs B (PaKTax, MNAaHHBIX, HAOMIOJCHUSAX W YTBEPKACHHSIX,
npeuiaraTe KPUTEPUU JIJ1s1 BBISIBIICHUSI 3aKOHOMEPHOCTEH M TPOTUBOPEUMIA,
JeNIaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NCAYKTHBHBIX M
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 110 aHAJIOTHH,

pa3dupaTh N0KA3aTEIbCTBA MATEMATHUECKUX YTBEPKACHUNA (MPAMBIE U OT
OPOTUBHOIO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTeIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPAMBATH APTYMEHTALMIO, MPUBOJIUTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS,
BbIOMpaTh CrMoco0 pemeHus y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEUICHHS, BBIOMPATh HAMOONEE MOAXOMAIIMA C YYETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBblie ncciienoBaTe/IbCKUe AeiiCTBHUSA:

MCIOJIb30BaTh BOMPOCHl KaK HCCICAOBATENbCKHI MHCTPYMEHT IO3HAHUS,
(opMyMpOBaTh BOMPOCH, (PUKCUPYIOLIME MPOTUBOPEUME, TPOOIEMY,
CaMOCTOSITETIbHO ~ YCTAHABIIMBATh HWCKOMOE W JIaHHOE, (POPMHUpOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UILUI0, MHEHHE,

OPOBOANUTH MO CAMOCTOSTEIBHO COCTABICHHOMY TUIAHY HECJIOXKHBIA
AKCIIEPUMEHT, HEOOJIBIIOE MUCCIIEAOBAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEN
MaTEMaTHYECKOTO OOBEKTA, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOIA;
CaMOCTOATEIBHO (PopMyIUpoBaTh 00OOMIEHUS U BBIBOJIBI MO PE3yJbTaTaM
NPOBEAEHHOTO HAOMIOJACHMS, WCCIEAOBAHUS, OLEHUBATH JTOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB M 0000IIEHWIA;

NPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKKE BBIIBUTATH
IPEINOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Pabora ¢ naopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTh M M3OBITOYHOCTh WH(OPMALMH, aHHBIX,
HEOOXOUMBIX JJIsl PELICHHMS 33124,

BbIOMpAaTh, aHAJIM3UPOBATh, CHCTEMATU3HPOBATh W HWHTEPIPETHUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM IPEACTABICHHS,

BbIOMpaTe (OpMy TPEACTaBICHHS WHPOPMAUMU W WILTIOCTPUPOBATH
pelIacMble  3a7a4M  CXEMaMH, JAdarpaMMaMid, WHOW Tpadukod W ux
KOMOHMHALINSAMH,

OLICHWBATh HAAEKHOCTh WMH(POPMALMKA MO KPUTEPHSM, MPEATOKEHHBIM
YUUTENEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHS:

BOCIIpHHHUMATL U (bOpMy.HI/IpOBaTB CyKACHHA B COOTBCTCTBUU C YCIIOBUAMHU
H OcjIaMu O6I].I€HI/I$I, ACHO, TOYHO, I'PaMOTHO BbIPpa’KaThb CBOIO TOYKY 3PCHHA



B YCTHBIX WM MHUCbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS MO XOJYy PELICHHUS
3a/1a4u, KOMMEHTHPOBATh MOJYUYEHHBIH pe3ybTar;

B X0J¢ 00CY>KICHUS 3a1aBaTh BOIPOCHI M0 CYLIECTBY OOCY>KIAEMON TEMBI,
npoOJIeMbl, pelliaeMoi 3aauu, BbICKA3bIBaTh UJEH, HALECJIEHHBIE HA MOUCK
pELICHUs, COMOCTABJAThL CBOM CYXKICHUS C CYXKACHUSMH JPyrux
YYaCTHUKOB JAMajora, oOHapy>KMBaTh Pa3jiMuMe W CXOJCTBO MO3UIIUH, B
KOPPEKTHOH opmMe GOpMYyIUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OpEACTaBIATh  PE3yJbTaThl  PEUICHUs  33aud,  JKCIECPUMEHTA,
UCCIICIOBAHMSI, MPOEKTA, CAMOCTOSTENIBHO BbIOUPaTh (POPMAT BBICTYILICHUS
C YYETOM 3a]a4 NPE3CHTALIMKA U OCOOCHHOCTEH ay AMTOPHH,

NOHUMATh M UCMOJb30BATh MPEUMYILECTBA KOMAHIHONW W UHIUBUAY AJIbHOU
PabOThI MPU PEIICHUH YUEOHBIX MATEMATUUECKUX 33/1a4;

OPUHUMATh LEJb COBMECTHOM NEATETBbHOCTH, MJIAHWPOBATH OPraHU3alMIo
COBMECTHOI paboThI, pacnpencisTh BUAbl paboOT, AOrOBApUBATHCH,
00Cy>X/1aTh MPOLECC U pe3yabTaT padoThl, 0000MATE MHEHHS HECKOJIbKHUX
JIFOJICH;

y4acTBOBaTh B TpyHmoBeIX ¢opmax padoTel (0OCyxacHHs, OOMEH
MHEHUSMHU, MO3TOBBIE LITYPMbI U IPYTUE), BHIMOJHSATH CBOK) YacTh padOThI
U KOOPIMHUPOBATH CBOM JICHCTBUS C JAPYTMMH YJIEHAMM KOMAaHJbI,
OLIEHMBATh KAYECTBO CBOETO BKJAAa B OOUIMHA MPOAYKT MO KPUTEPUSIM,
c(OpPMYTMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBeEpCaJbHbIE Y4eOHbIC AeCTBHS

Camoopranusanusi:

CaMOCTOSITENTBHO COCTABJAThH IUIAH, aITOPATM PELICHUS 3aAaud (WA €ro
YacTh), BBIOMPATh CMOCOO pPEUICHHs ¢ YYETOM HMMEIOLIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBAThH
BapHaHTHI PELICHHI ¢ YYETOM HOBOM MH(OpMaLIUK.

CaMOKOHTPOJ/Ib, SMOLHUOHAJILHBII HHTEJJICKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U PE3yJIbTaTa
PELICHHs] MAaTEMATUYECKON 3a1a4u;

NPEABUACTD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUAM 3a1a4H,
BHOCUTh KOPPEKTHBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATb COOTBETCTBHE PE3YJIbTATa AEATEIBLHOCTH IMOCTABICHHON LIEM U
YCIIOBUSIM, OOBSCHATH NMPUYHHBI JOCTH)KCHUS WM HEJOCTHIKEHUS LIEIH,
HAXOAWTh OIIKMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIBITY.



HPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenuss B 8 kjacce oOydaromUiCs MOIYYUT CICAYIOLINE
OPEIMETHBIE PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
NOJIb30BATHCS UX CBOMCTBAMM MPHU PELIEHUH FEOMETPUYECKHX 3a1a4.

[IpuMeHITh CBOIMCTBA TOYKH MEPECCUEHMS] MEOUAH TPEYrOJbHUKA (LEHTPA
MaccC) B PELICHUM 33Ja4.

Brnanete noHATHEM CpEeHEH JTUHWM TPEYTOJIbHUKA U TPANCUWHU, TPUMECHSTh
WX CBOICTBA MPH PEIICHUM TEOMETPUUYECKMX 3a1ad. [lomp30Barecsi TeOpeMoi
dareca U TEOPEMOH O MPOMOPUMOHAIBHBIX OTPE3KAX, TPUMEHSATH UX JUISl PELICHHS
NPAKTUYECKHX 337a4.

[TpuMeHITh TPU3HAKK NOI00US TPEYTOJBHUKOB B PELICHUH N€OMETPUYECCKUX
3a1a4.

[Tonb3oBarbes Teopemoil [ludaropa ansg pemieHUss TEOMETPUYECKUX U
OPAKTHYECKUX 3anad. CTpPOMTh MAaTEMATHYECKYH) MOJENb B MPAKTHYCCKUX
3a/1a4ax, CaMOCTOSITENBHO JIENATh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JITHHBI.

Brnagete MOHATHSMM CHHyCa, KOCMHYCAa MW TaHINEHCA OCTPOro yria
OPSIMOYTOJIBHOTO TPEYrofabHUKa. [10/1b30BaThCA 3TUMH MOHATUSAMU ISl PEIIEHUS
NPAKTUYECKHX 3a7a4.

Breruncnare (pa3nuuHbiMEA cioco0aMu) MIOM@AAb TPEYTOJIBHAKA U TUIOMAAN
MHOTOYTOJBHBIX ~ (Quryp (mosib3ysch, TA€ HEOOXOAMMO, KaJIbKYJISTOPOM).
[TpUMEHSTH MOJYYEHHBIE YMEHUS B IPAKTHUECKUAX 3aa4aX.

Brnanete MOHATHSAMHM BNMCAHHOTO M UEHTPAJIBHOTO YTI7A, HWCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIAX MEXKAY XOPAAMH (CEKYIMMU) U YIIIE MEKIY
KacareJIbHON M XOPAOU MPU PEIICHUNA T€OMETPHUYECKUX 3a1a4.

Brnanete NOHATHEM ONMCAHHOTO YETHIPEXYTONBHUKA, TPUMEHATH CBOWCTBA
OMMCAHHOTO YETHIPEXYTONBHUKA MPU PELICHUH 331a4.

[IpUMEHSTh MOYYCHHBIE 3HAHKS HA MPAKTHKE — CTPOUTh MATEMATUUYECKHUE
MOJEH AJIS 3a/1a4 PEealbHON KU3HU W MPOBOJUTH COOTBETCTBYIOIIME BBIUYMCIICHUS
C MPUMEHEHUEM TNOA00MST W TPUTOHOMETPUM (TONB3YSCh, TAE HEOOXOAMMO,
KAJIbKYJIITOPOM ).

K xoHiy oOyuenuss B 9 kJjacce oOOydaromUiCS MOIYYUT CICAYIOLINE
OPEIMETHBIE PE3YIbTATHI:

3HAaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBHIX VYIJIOB, HAXOJUTh C WX
NOMOLIBK PA3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PEIICHUE
OPSIMOYTOJIBHBIX TPEYTOJBHUKOBY ). HaXoauTh (C MOMOIIBIO KAJIBKYJISTOPA) JTHHBI
Y YIJIBI 7151 HETAOJIMYHBIX 3HAYCHHA.



[Tonb3oBarbes GopmMyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKAM
TOKIECTBOM JIJIl HAXOXACHUS COOTHOLICHWHA MEXKAY TPUTOHOMETPHYECKAMHA
BEIIMYMHAMMU.

Hcnonb30Bare TEOPEMBI CHHYCOB M KOCHHYCOB JJIsSl HAXOXKICHUS PA3TUUYHbBIX
AJIEMEHTOB TPEYTOJIbBHUKA ((PEIIEHUE TPEYTOJbHUKOBY»), MPUMEHATh WX MPHU
PELIEHUN NF€OMETPUYECCKUX 331a4.

Brnagete  moHsTMsSMH  mpeoOpa3oBaHWs  MOAOOMs,  COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (puryp. [lons30BaThC CBOWCTBAMHU MOA00OHS MPOU3BOJIBHBIX
(Guryp, yMmMeTb BBIYHMCIATH JUIMHBI W HAXOAWTh YIJIbI Y MOAOOHBIX (PUTYP.
[IpumeHsTh CBOMCTBA MOAOOMS B MPAKTHMYECKHX 33]a4ax. YMETh MPUBOAWTH
OPUMEPBI MOJOOHBIX (PUTYP B OKPYKAFOIIEM MUPE.

[Tonb30BaTbCa TEOPEMAMHU O MPOU3BEACHUN OTPE3KOB XOPA, O MPOU3BEACHAN
OTPE3KOB CEKYIIMX, O KBaApare KacaTeabHOM.

[Tonb30BaTbCs BEKTOpAMH, MOHUMATh MX TE€OMETPUYECKANA WM (PU3HUECKHM
CMBICJ, MPUMEHSATh WX B PEHICHHM TEOMETPUYECKAX M (PU3NYECKUX 3a4a4.
[TpuMEHTH CKAJIIPHOE MPOU3BEACHUE BEKTOPOB I HAXOKACHUS JUIMH U YTJIOB.

[Tonb30BaTbCcs METOAOM KOOPAMHAT HA IUIOCKOCTH, TMPUMEHSTH €ro B
PELIEHUN F€OMETPUYECCKUX U MPAKTUYECKUX 3a/1a4.

Brnanete NOHATHSIMHM NPABWIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUIAHBL AyTH OKPY>KHOCTH W PAJAMAHHONH MEPBI YIJIA, YMETh BBIUYMCIATH IUIOLIAIb
Kpyra ¥ ero 4acteid. [ [puMeHsITh MOy YeHHbIC YMEHUS B MPAKTUYECKUX 3a1a4aX.

Haxomute ocu (WM LEHTPBI) CUMMETPUM (PUTYP, TPUMEHSTH JBW)KCHUS
IJTIOCKOCTH B IMPOCTEMIINX CIIyYasix.

[IpUMEHSTh MOYYCHHBIE 3HAHKS HA MPAKTHKE — CTPOUTh MATEMATUUYECKHUE
MOJETH AJIs 3a/1a4 PEaTbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C MPUMEHEHWEM IMOAOOMS W TPUTOHOMETPHUYECKMX (PYHKUMHA (TOJB3YSCh, TAE
HEOOXOUMO, KaJIbKYJISITOPOM ).
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P ’ https://m.edsoo.ru/7f417¢18
TPEeyTrOJbHUKU
IInomans. Haxoxaenue nnomanein
3 €YTOJIbHIUKOB U MHOTOYTOJIBHBIX (U 14 1 0 Bmrai. LI
Py d tls https://m.edsoo.ru/7f417¢18
ITnomany monoOHbIX Guryp
4 Teopema [Indaropa u Hayana 10 | 0 bubmmorexa LIOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417¢18
Yrnbl B OKpy>KHOCTU. Brincannele u
5 ONMCAHHBIE YETHIPEXYTOJNBHUKH. 13 | 0 bubmmorexa LIOK
Kacarenbnbie k okpyxHOCcTU. Kacanue https://m.edsoo.ru/7f417¢18
OKPYKHOCTEMN
6 [TosTopenue, 0600IIeHNe 3HAHUN 4 1 0 Butmaorers. TTOK
https://m.edsoo.ru/7f417¢18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIACC

KoauuyectBo uacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uu(posbIe
Ne n/m P Kontpoabnsie | IlpakTnueckue (mudpp )
NMPOrpamMMmslI Bcero o0pa3oBaTejbHbIE
padoThI padoTbI
pecypcsbl
! Tpuronomerpus. Teopembl KOCUHYCOB U 16 | 0 bubmmnorexa LIOK
CHUHYyCOB. Penienre TpeyrojJbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBarne nogodus. Merpudeckne 10 ! 0 bubmmorexa LIOK
COOTHOILIEHHU B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
3 BexTop 12 1 0 Enfmerers TTOK
https://m.edsoo.ru/7f41al2¢c
Bbubnuoreka [IOK
4 9 1 0
JlexapTOoBbl KOOPJAWHATHI HA TJIOCKOCTH httos://m edsoo. ra/7f41al 2
IIpaBunbHBIE MHOTOYTONBHUKY. [{TMHA
5 OKPY>KHOCTH M IUIOIIAAb KPyTa 8 1 0 Butumoresa [TOK
by " H\, BT https://m.edsoo.ru/7f41al2c
Brrucnenue niomanein
Bbubnuoreka [IOK
6 6 0 0
Hpukettits 110CkocTH https://m.edsoo.ru/7f41al2c
7 [TosTOpeHnue, 00600IIeHNHEe, CHCTeMATHU3ALIHS 7 ! 0 Bbubnuoreka [IOK
3HAHUI https://m.edsoo.ru/7f41al2¢c
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 68 6 0




HOYPOYHOE IIJTAHUPOBAHUE

8 KUIIACC
KoaunyectBo uacos DJeKTPOHHbIE
uu(pposbIe
Ne ni/m Tema ypoxa Kontpoabubie bp
Bcero o0pa3oBaTejibHbIE
padoThI
pecypcsl
| [Tapannenorpamm, ero Npu3Haku u | 0 bubmmnorexa LIOK
CBONCTBA https://m.edsoo.ru/88671af2
) ITapannenorpamm, ero Npu3HaKu U | 0 bubmmnorexa LIOK
CBONCTBA https://m.edsoo.ru/88671cal
3 ITapannenorpamm, ero Npu3Haku U | 0 bubmmorexa LIOK
CBONCTBA https://m edsoo.ru/88671cal
YacTtHble ciyyau napajuienorpaMMoB
4 (npsimo FO.]I'II}IIJHI/IK (I))M6 KBaI[p arT), ux 1 0 Bpfmares [IOK
L Ny p ’ RaTh https://m.edsoo.ru/8867120
MIPU3HAKU U CBONCTBA
YacTtHble ciyyau napajuienorpaMMoB
3 (npsimo FO.]I'II}IIJHI/IK (I))M6 KBaI[p ar), ux 1 0 nieRs LK
pAvOY Ny ’ ’ et https://m.eds00.ru/8867209¢
MPU3HAKU U CBONCTBA
YacTtHble ciyyau napajuienorpaMMoB
6 (npsimo FO.]I'II}I];HI/IK (I))M6 KBaI[p arT), ux 1 0 bubmmoreia LIOK
prMoy " i e https://m edsoo ru/88671dea
MPU3HAKU U CBONCTBA
Bbubnuoreka [IOK
7 Tpaneuus 1 0
pariet https://m.edso0.ru/88672358
Bbubnuoreka [IOK
8 PaBHOOOKAsT 1 MPSAMOYTOJIbHAS TPATICIIUT 1 0
PaY RS https://m.edsoo.ru/8867252¢
g PaBrOOOKas 1 TPSIMOYTOJIBHASE TPATIELIH 1 0 BpimTrEREa, [Tk

https://m.edsoo.ru/88672858




Bbubnuoreka [IOK

10 NGO Y RO HES My e https://m.edsoo.ru/88672b14

11 LlenTpanbHas cuMmeTpus bubnnorexa LIOK
https://m.edsoo.ru/88672b14

12 KontponbHas pabota mmo teme bubmmnoreka LIOK
"YeThIpEXyroJbHUKN" https://m.edsoo.ru/88672¢c9%

13 Teopema ®aneca u Teopema o bubmmnorexa LIOK
MNPOMOPLUOHAIBHBIX OTPE3Kax https://m.edsoo.ru/8867337a

14 Cpenssist TMHUSA TpeyTOoJIbHUKA it o
https://m.edsoo.1u/88672¢0c

15 Cpenssist TuHUSA TpeyTOJIbHUKA bubmuorexa [IOK
https://m.edsoo.1u/8867238

16 Tpaneuus, e€ cpenHss TUHAA bubmiorexa [IOK
https://m.edsoo.1u/88672358

17 Tpaneuus, e€ cpenHss TUHUAA Bugmugrerg LK
https://m.edsoo.ru/88673064

18 IIponopunoHaibHBIE OTPE3KU Brimiorers TIOK
https://m.edsoo.ru/88673794

19 IIponopunoHaibHBIE OTPE3KU Bedmmers [IOK
https://m.edsoo.ru/88673794

bubnuorexa LIOK
20 Henp mace 5 TpeyromeHike https://m.edsocl)_.[ru/886738fc

bubnuorexa LIOK
2! Tonobibie Tpeyroxbiiih https://m.edsocl)_.[ru/88673a78

bubnuorexa LIOK
22 Tpu npusHaka nogoOust TPEYyTrOJbHUKOB https://m.edsocl)_.[ru/88673bae

23 Tpu npuzHaka nogooust TPEYyTrOJIbHUKOB bubmmorexra [IOK
https://m edsoo.ru/88673d52

24 Tpu npuzHaka nogoOust TPEYyTrOJbHUKOB bubmmnorexa LIOK




https://m.eds00.ru/8867400¢

25 Tpu npuzHaka nogoOust TPEYyTrOJbHUKOB
26 [IpumeneHne monoOus NP peIeHNH
NPAaKTUYECKHX 3a/1a4
7 Kontponbhas pabora mo teme "Ilogobuble bubmmnoreka LIOK
TPEYTOJbHUKH" https://m edsoo.ru/8867445a
)8 CaoiicTBa IOIIaIe TeOMETPUUECKUX Bbubmuoreka [IOK
uryp https://m edsoo.ru/886745fc
29 DopMyJibl 11 MIOLAAN TPEYTOJbHHUKA, bubmmnorexa LIOK
MapajuIeorpamMmma https://m.edsoo.ru/88674860
30 DopMyJibl 115 MJIOLAAN TPEYrOJbHUKA, bubmmnorexa LIOK
MapajuIeNorpamMmma https://m.edsoo.ru/88674a22
31 DopMyJibl 115 MJIOLAAN TPEYTOJbHHUKA, bubmmnorexa LIOK
MapajuieorpamMmma https://m.edsoo.ru/88674a22
37 DopMyJibl 115 MIOLAAN TPEYTOJbHHUKA, bubmmnorexa LIOK
MapajuIeIorpamMmma https://m.edso0.ru/88675288
3 DopMy bl 1 MJIOLAAN TPEYTOJbHUKA, bubmmnoreka LIOK
MapajuIeIorpamMmma https://m.eds00.ru/8867542¢
. bubmmnorexa LIOK
34 Brrucnenue miomaneit CaoxHbIX GUTYD —— dsocI)_.[ru 18867478
35 [Tnomanu guryp Ha kKneryaroit Oymare EEESJ:I;I;T:;;(I;FEE%MBC
36 [Tnomaan mogoOHBIX GuUryp
37 [Tnomaan mogoOHBIX GUryp
38 3agaun ¢ MPAKTUUECKUM CONIEepIKaHuEM Bufmioresa [EK
https://m.eds00.ru/88675558
39 3amaun ¢ MPaKTUUECKUM COAEPIKaHIEM Bnfmrereia TICK

https://m.edsoo.ru/88675684




Penienue 3amayu ¢ moMOIIBIO METOAA

bubnuoreka [IOK

40
BCIIOMOTaTeJIbHOM MJIOLIAIN https://m.edsoo.ru/88674190
Bbubnuoreka [IOK
41 K 0 "I1 "
OHTPOIBHA paboTa Mo TeMe TLUIOMans https://m.eds00.ru/8867579¢
) bubnmuoreka [JOK
42 Teopema [Mudaropa u e€ npumeHeHMe hitps-//m.cdsoo /88675918
) Bbubnmuoreka [IOK
43 Teopema [Mudaropa u e€ npumeHeHMe hitps-//m odsoo ru/88675918
bubnuoreka [IOK
b .
44 Teopema [Mudaropa u e€ npumeHeHMe N
45 Teopema [Indaropa u e€¢ npumeHeHne
46 Teopema [Iudaropa u e€¢ npumeHeHne
OrnpeneneHne TPUTOHOMETPUIECKUX
HKLMNA OCTPOro yIjia OpsMOYTOJIbHOIO
47 ? ye ruo bHI/IK: T I/I}II"OHOMI;T I/IZeCKI/Ie BuGmgrexa [IOK
peyron TP P https://m.edso0.ru/88675d32
COOTHOIIEHHS B MPSIMOYTOJIbBHOM
TPEYTOJbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO bubmorexa LIOK
P P A https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO
51 KontponbHas padora no Teme "Teopema bubmmnorexa LIOK
[Mugaropa n Hayama TPUroHOMETPUU" https://m.edsoo.ru/8a1407¢e8
BrincanHble U IEHTPAJIbHBIE YTJIbL, YO Bubnmuoreka [JOK
52 . o
MEXAY KacaTeJIbHON U XOPAOH https://m.edsoo.ru/8al415b2
BriucanHbie 1 IEHTPAbHBIE YIJIbL, YO Bbubmuoreka [IOK
53 Y 5
MEXKIy KacaTEIbHOU U XOPIOU https://m edsoo.ru/8a141940
54 BricaHHbIE U LIEHTPAIBHBIE YIJIbL, YOI bubmmnorexa LIOK




MEXKAY KacaTeNbHONU U XOPAOH

https://m.edsoo.ru/8al41b34

55 Yrael Mexay XOpAaMu U CeKyLLIUMHU
56 Yrael MexAy XOpAaMu U CEKyLLIUMHU
BriucanHble 1 onMcaHHBIC
57 YETBIPEXYTOJIbHUKH, UX MTPU3HAKHA U bubmmorexa [TOK
g pexy ’ P https://m.edsoo.ru/8a140f86
CBOWCTBa
Briucannble 1 onrcaHHbIC
58 YETBIPEXYTOJIbHUKH, UX MTPU3HAKHA U Bugmugrexg LIOK
o Py ’ P https://m.edsoo.ru/8al416d4
CBOWCTBA
BriucanHble 1 onrcaHHBIC
59 YETBIPEXYTOJIbHUKH, UX TPU3HAKHA U BuGmgrexa TIOK
N oy ’ P https://m.edsoo.ru/8al416d4
CBOWCTBa
IIpumenenue CBOMCTB BIIUCAHHBIX U
60 OIMCAHHBIX YETLIPEXYTONbHUKOB IIPU
PELICHUH TeOMETPUYECKUX 3a1a4
IIpumenenue CBOMCTB BIIUCAHHBIX U
61 OIMCAaHHBIX YETLIPEXYTONBHUKOB IIPU
PELICHUH TeOMETPUYECKUX 3a1a4
2 BzanmHoe pacnionoxeHue aByx Bubnmuoreka [JOK
OKPY?KHOCTEH, 00IIHe KacaTeNbHbIE https://m.edsoo.ru/8al1410a8
63 Kacanue okpysxHOCTEH bubmorexa LIOK
Py https://m.edsoo.ru/8al410a8
KonrponbHast pabota 1o Teme "VYTIibl B
64 OKPY’KHOCTU. BniucaHHbIe U ONHCAHHBIE Bamureis OK
by ' | https://m.edsoo.ru/8a141c88
YETBIPEXYTOJIbHUKU
65 IToBTOpEHNE OCHOBHBIX MOHATHI U METO/IOB bubmmnoreka LIOK
KypcoB 7 1 8 kitaccoB, 0000meHne 3HaHN https://m.edsoo.ru/8al41ddc
66 IToBTOpEHNE OCHOBHBIX MOHATHH U METO/IOB bubmmnorexa LIOK




KypcoB 7 u 8 knaccos, 0000IeHne 3HAHUN

https://m.edsoo.ru/8al4lefe

67 Hrorosast KOHTpOSIBbHAs padoTa 1 Bumuorers OK
https://m edsoo.ru/8a142368
68 IToBTOpEHNE OCHOBHBIX MOHATHUH U METOIOB | bubmmnorexa LIOK
KypcoB 7 u 8 knaccos, 0000IeHne 3HAHUN https://m.edsoo.ru/8al420ac
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68




9 KUIACC

KoaunyectBo uacos DJIeKTPOHHbIE
undposbie
Ne n/m Tema ypoxa Kontpoabubie bp
Bcero o0pa3oBaTejibHbIE
padoThI
pecypchl
! OmnpenesneHue TPUrOHOMETPUUECKUX ! 0 bubmmnorexa LIOK
¢bynkuuii yrios ot 0° mo 180° https://m edsoo.ru/8a1424bc
2 DopMy bl IPUBENEHUS 1 0
Bbubnuoreka [IOK
3 T 1 0
EOPENTE RCHHoIE https://m.edsoo.ru/8al14336¢
4 TeopeMa KOCHHYCOB 1 0
bubnuoreka [IOK
5 T 1 0
COPEMa KOCHHYCOB https://m.edsoo.ru/8al42d5¢
bubnuoreka [IOK
6 T 1 0
ROPCMa By eon https://m.edsoo.ru/8al42¢8a
7 Teopema cuHyCOB 1
Teopema cuHyCOB 1
9 Haxoxnenne 1iuH CTOPOH U BETHYUH | 0 bubnmuoreka [JOK
YTJIOB TPEYTOJBHUKOB https://m.edsoo.ru/8a1430b0
Bbubnuoreka [IOK
10 P 1 0
ST RO R https://m.edsoo.ru/8al42ac0
Bbubnuoreka [IOK
11 P 1 0
Iy THRTOTERIAs https://m.edsoo.ru/8al42ac0
12 Pemenuie TpeyroapHUKOB 1 0 Bafmuereis OK
https://m.edsoo.ru/8al42ac0
13 Pemennie TpeyroapHUKOB 1 0 BagereE [0k

https://m.edsoo.ru/8al42acO




IIpakTHueckoe NpUMEHEHUE TEOPEM

bubnuoreka [IOK

14 CHHYCOB U KOCHUHYCOB https://m.edsoo.ru/8al42¢3c
15 IIpakTHueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KontponbHas padora no Teme "Pemenne bubmmnorexa LIOK
TPEyTOJbHUKOB" https://m edsoo.ru/8a14392a
bubmmnorexa LIOK
17 [Tonsitue o mpeodpa3oBanuu nmogodus https://m.edsocl;.[m/8a143ab0
18 CoOOTBETCTBEHHBIE BJIEMEHTBI TOJTOOHBIX bubnmuoreka [JOK
duryp https://m.edsoo.ru/8al143de4
19 CoOOTBETCTBEHHBIE BJIEMEHTBI TOJIOOHBIX
buryp
Teopema 0 NpoOU3BENEHUN OTPE3KOB XO
20 Teo;)eMa 0 n;)onsBe;eHHH OT;)GSKOB o Enpmiress 0k
. https://m.edsoo.ru/8a14406¢
CEKYIIHX, TeOpeMa O KBaJpaTe KacaTeJbHOU
Teopema 0 poU3BENEHUN OTPE3KOB XO
21 Teo;)eMa 0 n;)onsBe;eHHH OT;)GSKOB w BagereE [0k
. https://m.edsoo.ru/8al441a4
CEeKYIIHX, TeOpeMa O KBaapaTe KacaTelbHON
Teopema 0 poU3BENEHUN OTPE3KOB XO
22 TeoIfeMa 0 HI?OI/ISBGI?GHI/II/I OT;)GSKOB pH’ bubmorexa [IOK
N https://m.edsoo.ru/8al442da
CEKYIIHX, TeOpeMa O KBapaTe KacaTeJbHOU
2 IIpumeHeHue TeopeM B pelLeHUun bubmmnorexa LIOK
FeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143106
Y IIpumeHeHue TeopeM B peLIeHUun bubmmnorexa LIOK
FeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al443fc
25 IIpumeHeHue TeopeM B peLIEeHUN bubmmnoreka LIOK
FeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
26 KontponbHas paboTa mmo teme bubmmnorexa LIOK




"TIpeoOpaszoBanue nogodus. Merpudeckue
COOTHOLLIEHUS B OKPY>KHOCTH"

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

7 Onpenenenue BeKTOpOB. PU3NMUECKUHT U bubnmuoreka [IOK
F€OMETPUYECKUI CMBICI BEKTOPOB https://m.edsoo.ru/8a144960
28 CrnosxeHue 1 BbIYUTaHHE BEKTOPOB, bubmmnorexa LIOK
YMHOXKEHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8¢c
29 CrnokeHue 1 BBIUUTAHUE BEKTOPOB, bubnmuoreka [IOK
YMHOXKEHUE BEKTOPA HA YUCIIO https://m edsoo.ru/8a144d52
30 CrnoxeHue 1 BBIUUTAHUE BEKTOPOB,
YMHOXEHHUE BEKTOPa Ha YUCIIO
31 PaznoxxeHne BekTOpa o AByM
HEKOJUTMHEAPHBIM BEKTOpaM
Bbubnuoreka [IOK
32 Koopaunats! BekTOpa
pA P https://m.edsoo.ru/8al44tbe
CxansipHOE MPOU3BEICHUE BEKTOPOB, €T0
33 I I/IMeII){eHI/Ie lzmﬂ HaXOKIeHUs L[.]'II)I/IH 151 Brimiorecs TIOK
P https://m.edsoo.ru/8a14539¢
YIJIOB
CxansipHOE MPOU3BEICHUE BEKTOPOB, €T0
34 IpUMeHEeHHE IS HaXOKIEHUS UIUH U Bnpmeia TICK
P https://m.edsoo.ru/8a14550¢
yTJIOB
35 Pemenue 3ana4 ¢ HOMOIIBIO BEKTOPOB Bugmugrexg LIOK
P https://m.edsoo.ru/8al44c3a
36 Pemenue 3ana4 ¢ HOMOIIBIO BEKTOPOB Butumoresa [TOK
7 https://m.edsoo.ru/8a1458c4
37 IIpumeHeHne BEKTOPOB [JIsl PEIICHUS 3aa4
busnku
Bbubmuoreka [IOK
38 KontponbHas padora no teme "BekTopsr" 4

https://m.edsoo.ru/8a145b08




I[eKapTOBbI KOOpAUWHATBI TOYUCK Ha

39
MJIOCKOCTH
. bubmmnorexa LIOK
H & PR R https://m.edsocl;.[m/8a145c48
41 YpaBHeHHe NpsAMON
bubmmnoreka LIOK
42 ¥ PABTIRHAE DRPyH T https://m.edsocl)_.[ru/8a14635a
43 KoopaunaTel TOUek nepecedeHus Bbubnuoreka [IOK
OKPY>KHOCTHU U NPSAMOI https://m.edsoo.ru/8a146620
Metoa kOOpAUHAT IPU PELICHUN
44 FeOMETPUYECKUX 3a7a4, IIPAKTUYECKUX
3a1a4
Metoa kOOpAUHAT IPU PELICHUN
45 FeOMETPUYECKUX 3a7a4, IIPAKTUYECKUX
3a1a4
Metoa kOOpAUHAT IPU PELIEHUN
46 FEOMETPUYECKUX 3a1a4, IPAKTUYECKUX
3a1a4
47 KonrponbHas pabora o Teme " JlekapToBbI bubnmuoreka [IOK
KOOPJIAMHATHI HAa TUIOCKOCTH" https://m .edsoo.ru/8al46e0e
48 IIpaBunbHBIE MHOTOYTOJBHUKH, bubmmnorexa LIOK
BBIUHUCJICHUE UX 3JIEMEHTOB https://m edsoo.ru/8al46fda
bubmmnorexa LIOK
4 SO . GG QK pyREOCTE https://m.edsocl)_.[ru/Sal472c8
bubmmnoreka LIOK
30 UG T U O https://m.edsocl)_.[ru/Sal47l4c
51 JinuHa 1yru OKPY>KHOCTH
52 Pannannas mepa yria bubmmnorexa LIOK




https://m.edsoo.ru/8al4714¢

34 IInowanp kpyra, CEKTOpa, CErMEeHTa Enpiress [Tk
https://m.edsoo.ru/8a147426
54 IInowanp kpyra, CEKTOpa, CErMEHTa bubmuorexa [IOK
https://m.edsoo.ru/8a147750
55 IInowanp kpyra, CEKTOpa, CErMEeHTa bubmiorexa [IOK
https://m.edsoo.ru/8a147750
56 IlonsTHE O ABMXKEHUH TJIOCKOCTH Bugmugrerg IOk
https://m.edsoo.ru/8a147c82
57 ITapannenbHsll NEPEHOC, TOBOPOT BuCmrorsra UK
https://m.edsoo.ru/8a147f16
58 ITapannenbHslll NEPEHOC, TOBOPOT Bnfmrorers TIOK
https://m.edsoo.ru/8a147f16
59 [TapannenbHblil NEPEHOC, TOBOPOT
60 [TapannenbHblil NEPEHOC, TOBOPOT
61 [Ipumenenne nBUKEHUH NPU PELICHUN bubnmuoreka [IOK
3a51a4 https://m.edsoo.ru/8a1480e2
KontponbHas paboTa rmo remam
62 "IIpaBuyIbHBIE MHOTOYTOJIBHUKH.
OxkpyKHOCTb. [|BMIKEHMSI TIIOCKOCTH"
[TosTOpeHue, 0b600IIeHHEe, CHCTEMATHU3ALIHS
63 3HaHuM. M3Mepenne reomeTpudecKkux sngagery TICIK
https://m.edsoo.ru/8a148524
BeJMWYUH. TpeyronpbHUKH
[TosTOpeHnue, 0600IIeHHe, CHCTeMATHU3ALIHS
64 3HaHI/H§. Hap;lnnenible I/I’ ’ Bugmugrexg LIOK
https://m.edsoo.ru/8a148650
MEPIEHANKY JISIPHBIC TIPSIMBIC
65 [TosTOpeHnue, 0600IIeHHe, CHCTeMATHU3ALIHS

3HaHuH. OKPY>KHOCTb U KPYT.




I'eomeTpuueckue nocTpoeHusi. Y bl B
OKPY>KHOCTHU

[TosTOpeHue, 0b600IIeHHEe, CHCTEMATHU3ALIHS
66 3HaHUM. BrircanHbie 1 oniucaHHbIe
OKPY>KHOCTH MHOTOYTOJIbHUKOB

67 Hrorosasi koHTpOsbHAS padoTa

Bbubnuoreka [IOK
https://m.edsoo.ru/8a148920

68 [TosTOpeHnue, 0O600IIeHHEe, CHCTEMATHU3ALIHS

3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68







YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVI YYEHUKA

* ['eomeTpus, 8 knacc/ Mepansik A.I'., Tlononckuii B.b., Slkup M.C.; nop
penakuumeii [ononsckoro B.E., O0miecTBo ¢ OrpaHnyeHHON
OTBETCTBEHHOCTBIO M3 narenbckuit nentp « BEHTAHA-T'PADy,
AkmmonepHoe obmectBo «M3marensctBo «IIpocBemmenne

» ['eomeTpus, 9 knacc/ Mepansik A.T'., [Tononckuit B.b., Slkup M.C.; nox
penakuumeii [lononeckoro B.E., O0mecTBO ¢ OrpaHuYeHHON
OTBETCTBEHHOCTBIO M3 narenbckuit nentp « BEHTAHA-T'PADy,

AkmmonepHoe obmectBo «M3marensctBo «IIpocBemmenne

METOINYECKHUE MATEPHAJIBI IUVIA YUUTEJIA

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
NHTEPHET

I'eomerpus 7 xknacc

https://m.edso0.ru/8866b724

https://m.edsoo.ru/8866¢cbba

https://m.edso0.r1u/8866¢5¢c0

https://m.edsoo.r1u/8866¢7be

https://m.edsoo.ru/8866¢3ea



https://m.eds00.1u/8866¢e80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edso0.1u/8866¢01¢
https://m.eds00.1u/8866¢88¢
https://m.eds00.ru/8866¢9¢c
https://m.edsoo.ru/8866d6fa
https://m.eds00.ru/8866d880
https://m.eds00.1u/8866¢26¢
https://m.edsoo.ru/8866¢3a2
https://m.eds00.ru/8866e¢b22
https://m.edso0.ru/8866¢ecbc
https://m.edsoo.1u/8866¢f64
https://m.eds00.1u/88661086
https://m.eds00.ru/886613b0
https://m.eds00.ru/88661630
https://m.eds00.ru/886618ba
https://m.edsoo.ru/8866fas5¢
https://m.edso0.ru/8866fe6e
https://m.eds00.ru/88670800
https://m.edsoo.ru/88670e9a

https://m.eds00.1u/8867013¢



https://m.edso0.1u/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103¢
https://m.edsoo.1u/88671188
https://m.edsoo.ru/886712d2
https://m.edso0.1u/88671462
https://m.edso0.1u/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc
I'eomerpus 8 knacc

https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.1u/88671£20
https://m.edsoo.ru/8867209¢
https://m.edsoo.ru/88671dea
https://m.edsoo.1u/88672358
https://m.edsoo.ru/8867252¢
https://m.eds00.1u/88672858
https://m.edsoo.1u/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.1u/8867337a

https://m.edsoo.ru/88672¢0¢



https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400¢
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745f¢
https://m.edso0.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542¢
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473¢
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674190
https://m.edsoo.ru/8867579¢

https://m.eds0o.ru/88675918



https://m.edsoo.ru/88675abc
https://m.eds00.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407¢8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8al1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8al41ddc
https://m.edsoo.ru/8al41efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac
['eomerpus 9 kmacc
https://m.edsoo.ru/8al424bc
https://m.edsoo.ru/8a14336¢
https://m.edsoo.ru/8a142d5¢
https://m.edsoo.ru/8al42e8a
https://m.edsoo.ru/8a1430b0

https://m.edsoo.ru/8al142ac0



https://m.edsoo.ru/8a142¢c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8al43de4
https://m.edsoo.ru/8a14406¢
https://m.edsoo.ru/8al441a4
https://m.edsoo.ru/8al1442da
https://m.edsoo.ru/8a143106
https://m.edsoo.ru/8al1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8al44a8¢
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8al441be
https://m.edsoo.ru/8a14539¢
https://m.edsoo.ru/8a14550¢
https://m.edsoo.ru/8al44c3a
https://m.edsoo.ru/8a1458¢c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145¢48

https://m.edsoo.ru/8a14635a



https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8al46fda
https://m.edsoo.ru/8a1472¢8
https://m.edsoo.ru/8al14714c¢
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147¢82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480¢2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

https://m.edsoo.ru/8a148920



