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HOACHUTEJBHASA 3AIIMCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX pa3JI€JOB IIKOJBHOM MaTEMAaTHKH,
MMEIOIIUI CBOEH 1eNbI0 00eCTIeYNTh H3yUYeHUE CBOMCTB U pa3MepoB GUTyp, UX
OTHOLIEHUHA W B3aUMHOE pACIOJIOKEHUE, OINUPAETCs Ha JIOTHYECKYIO,
JOKAa3aTeNIbHYIO JTMHUIO. L[eHHOCTh M3y4eHUsI TEOMETPUN Ha YPOBHE OCHOBHOTO
o011ero 00pa3oBaHMs 3aKII0YAETCS B TOM, YTO O0YJAIOMIMIACS YYUTCS POBOIUTH
JOKA3aTeNIbHbIE  PACCYXKJEHHUS, CTPOUTh JIOTUYECKHME  YMO3AKIKOYEHUS,
JIOKa3bIBaTh UCTUHHBIE YTBEP)KJIEHUS U CTPOUTH KOHTPHPHUMEPHI K JIOKHBIM,
IIPOBOJIUTH PACCYKJIECHUS «OT MPOTHUBHOI0», OTIMYATH CBOMCTBA OT MPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPKICHUSI.

BTopoil nenbi0 HM3ydeHUs] TEOMETPUM SIBIISIETCA HMCIIOJIb30BAHUE €€ KaK
MHCTPYMEHTA IIPU PEUICHUU KaK MaTEeMAaTUYECKUX, TaK U MPAKTUYECKUX 3a/ad,
BCTpEYAIOIMXCSI B peanbHOW ku3HU. OOywaromuiica HODKEH HAyYUThCS
ONPENEIUTh T€OMETPUUECKYIO (PUTYpPY, ONKCATh CIOBAMHU JaHHBIA YEPTEK WIH
PUCYHOK, HaWTH IUIOIIA[Ib 3€MEJBbHOIO YYacTKa, pacCyuTaTh HEOOXOIUMYIO
JUIMHY OITOBOJIOKOHHOTO Ka0enss win TpeOyemble pa3Mepbl Tapaxa s
aBTOMOOUJII. DTOMY COOTBETCTBYET BTOpAasl, BBIYUCIMUTENIbHAS JIMHUAS B
u3ydyeHun reoMmeTrpuu. Ilpu pemeHun 3amad  MPaKTUYECKOTO XapakTepa
0Oy4aroUIUIiCs YYUTCS] CTPOUTh MAaTEMAaTUYECKHUE MOJIENU PEATbHBIX KU3HEHHBIX
CUTYallMil, TPOBOJIUTH BBIYMCIICHUS M OLEHUBATH AJ€KBATHOCTH IMOJIYYEHHOI'O
pe3ynbTara.

Kpaiine BaxxHO NMOAYEPKUBATH CBSI3U F€OMETPUM C JIPYTUMU YYEOHBIMH
peAMETaMi, MOTHMBHUPOBATh MCIOJb30BATh ONPENEICHUS T'€OMETPUUYECKUX
Guryp U MHOHATHI, AEMOHCTPUPOBATh MPUMEHEHUE IOJYYEHHBIX YMEHHI B
¢u3rke U TexHUKe. DTU CBSI3M Haubojee SPKO BHAHBI B Temax «BekTtopbi»,
«Tpuronomerpuueckue CcoOOTHOIIEHUs», «MeTton koopauHat» u «Teopema
[Tudaropar.

VYyeoOnsiii kKypc «I'eoMeTpusi» BKIIOYAET CIEAYIOLIME OCHOBHBIE Pa3zeiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M HUX cBolcTBay, «M3mepenue
F€OMETPUUYECKUX BEIUYHMH», «JleKapTOBbl KOOpAMHATHI HA IJIOCKOCTHY,
«BexTopbl», «/IBrmkeHus muockoctny, «lIpeodpazoBanus mogo0usy.

Ha uzyuenne yueOHoOro kypca «I'eomerpus» orBogutcs 204 daca: B 7
KJ1acce — 68 JacoB (2 yaca B HeJlen0), B 8 kiacce — 68 yacoB (2 yaca B HEJENIO),
B 9 Kiacce — 68 4acoB (2 Jaca B HEJICIIO).



COILEPKXAHUE OBYUYEHUASA
9 KUIIACC

Cunyc, xocunyc, TaHreic yrioB ot O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI TPUBEACHUS.

Pemenne tpeyrompHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB.
Pemenne mnpakTHueckux 3ajad C MCIHOJb30BAHHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[TpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 HpoU3BEAEHUH OTPE3KOB XOPJA, TEOPEMBI O IMPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KaCcaTEIbHOM.

Bektop, sanuHa (MOAyJib) BEKTOpa, COHANpPaBJIEHHBIE BEKTOPHI,
MIPOTHUBOIIOJIOKHO HANpPaBJICHHBIE BEKTOPbI, KOJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallii HaJ BeKTopaMu. Pa3noxeHue BeKTopa 1o JBymM
HEKOJUITMHEeapHbIM BekTopaMm. Koopannatel Bektopa. CkajasipHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JIJIs1 HAXOKJAEHUS JUIUH U YTJIOB.

JlekapTOBBl KOOPAWHATBI HAa IUIOCKOCTH. YPaBHEHUsA MNOPSIMON U
OKPYXHOCTH B KOOpAMHATaX, MEPEeCeUEeHUE OKPYKHOCTEW M IpsMbIX. Meroa
KOOPJIMHAT U €r0 NPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIbHUKHK. JlIMHA OKpyXHOCTU. [I'pamycHas wu
paaraHHas Mepa yria, BBIUYHCICHUE UIMH AYr OKpyxXHocTeu. [Inomans kpyra,
CEKTOpa, CErMEHTA.

JIBI>KEHUS TNIOCKOCTH U BHYTPEHHUE CUMMETPUU QUryp (3JIeMeHTapHbIC
npencrapienus). [lapamensubiii nepenoc. [ToBopor.



IHJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA T[POI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOTO Kypca
«I"eomeTpus» xapaKTepHU3yIOTCS:

1) maTpuoTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM HMHTEpPEca K MNPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOUIEHMEM K JOCTHXKEHHSIM POCCHUUCKHX
MAaTEMaTUKOB MU POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K MCIIOJIB30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN IpaklaHWHA W pealn3aliu
€ro Ipas, MPEACTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIHOHUPOBAHMS
Pa3IMYHBIX CTPYKTYP, SIBICHUI, TPOLEyp IPaXkTaHCKOT0 00111ecTBa (Hapumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHHIO HJTHYECKUX MPpOOieM,
CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHHU HAYKH, OCO3HAHHEM
BAKHOCTH MOPAJIbHO-3TUYECKHUX MTPUHIUIIOB B ACSTEIBHOCTU YUYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pPEIICHUM MPAKTHUYECKUX 3a]ady
MaTeMaTUYECKOW HaNpaBICHHOCTH, OCO3HAHUMEM BA)KHOCTU MAaTEMaTUYECKOTO
00pa3oBaHMs HA MPOTSHKEHUU BCEU MKU3HU JIJISl YCIEIIHOW MPOQPECCUOHATBHON
NESATEIbHOCTH U Pa3BUTUEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM M
MOCTPOEHUEM UHIUBUIYaIbHOU TPAEKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETHYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUN, PacCyKIECHUN, YMEHHUIO BUIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MMO3HAHMS:

OpUEHTalMeld B JCATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, MPUPOJIbI
1 o01IecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cepbl 4elOBEYECKON
NEeSATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs Pa3BUTHUS LIMBUIIM3ALUHY,
OBJIAJICHUEM SI3bIKOM MAaTEeMAaTHUKU U MATEMATUUYECKOMN KyIbTYpPOU KaK CPEACTBOM
MO3HAHUSA MHpA, OBJIAJCHUEM MPOCTEUIIMMU HABBIKAMHU HCCIEAOBATEIIbCKOM
NEeSTENbHOCTH;

6) pusnyeckoe BocnuTaHUe, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS M
IMOIMOHAIBHOIO 0J1ArONOTyYHs:

TFOTOBHOCTBIO NPUMEHSITh MAaTEMAaTHYECKHE 3HAHHUS B MHTEPECAX CBOETO
3I0POBbS, BEACHUS 3JI0POBOTO oOpaza >KU3HU (3I0pOBOE  MHTaHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, pEryispHas Quanyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa peIIECKCUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTO K€ MpaBa JPYyroro 4ejaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallMeld Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUN NI peleHus
3a/1a4 B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYTIKOB
U OLEHKH UX BO3MOKHBIX MOCJEICTBHUI ISl OKPYKAIOIIEH Cpebl, 0COZHAHUEM
rJ1I00aJIbHOTO XapaKTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pelIeHUs;



8) apanranus K U3MEHAIIMMCS YCJI0BUAM COLMAIBHON U IPUPOIHOM
cpeasbl:

TOTOBHOCTBIO K JEUCTBUSM B YCIIOBUSIX HEOIPEICIEHHOCTH, TTOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4YE€PE3 MPAKTUYECKYHO JI€SITEIbHOCTh, B TOM
qUCJIe YMEHHWE YUYUThCS Y JAPYTHX JIOAeH, mpuoOperarb B COBMECTHOU
NEATEIbHOCTH HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHILIMU U3 ONbITA APYTHUX;

HEOOXOAMMOCThIO B (OPMHUPOBAaHWUM HOBBIX 3HAHWUH, B TOM YHUCIC
dbopMynHpOBaTh WIEH, MOHATHS, TUMOTE3bI 00 OOBEKTaX W SBICHUAX, B TOM
YHUCJIE paHee HEM3BECTHBIX, OCO3HABaTh AEQUUUTHI COOCTBEHHBIX 3HAHMN U
KOMITETEHTHOCTEM, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIOD CHUTYaIllMl0, BOCIPUHHUMATh
CTPECCOBYIO CUTYallUI0 KaK BBI3OB, TPEOYIONIUN KOHTPMEp, KOPPEKTUPOBATH
MIPUHUMAEMBbIE PEIICHUSI U JeUCTBUS, (HOPMYIHPOBATh U OIICHUBATH PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

Bba3oBble Jlornyeckue AeiicTBUA:

. BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE PU3HAKA MATEMATUUECKUX
OOBEKTOB, TMOHATUM, OTHOUIEHUH MEXAYy NOHATHUAMHU, (OPMYIUPOBATH
OmnpeneneHus  MOHATHW,  YCTaHaBIIMBATh CYLIECTBEHHbI  MpPU3HAK
KJIacCU(PUKalMKA, OCHOBAaHMS JUIsi OO0OOLIEHUST M CpPAaBHEHHsS, KpPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

. BOCIIPUHUMATh, (OPMYJIMpOBaTh M  NPeoOpa3oOBbIBATH  CYXICHHUS:
YTBEPAMUTENIbHBIE U OTPULIATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;
. BBIABJISTH ~ MATEMAaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3H W

MPOTUBOPEYMS B (paKkTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUAX, IPEeAJiaraTh
KPUTEPHUH JIJIS BBISIBJIEHUS 3aKOHOMEPHOCTEN U POTUBOPEUUIL;

. JieJaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX WU
MHIYKTHUBHBIX YMO3aKIFOUEHUHM, YMO3aKJIFOUEHUH 110 aHAJIOTHH;
. pa30OupaTh 10Ka3aTEIbCTBA MATEMATUUECKUX YTBEPKACHUH (MIPSMBIE U OT

MIPOTUBHOT0), TMPOBOAUTH CAMOCTOSITEIbBHO HECIIOKHBIE JI0KAa3aTeIbCTBA
MaTeMaTU4YecKuX (DaKTOB, BBICTPAUBATh ApPIyMEHTALIUIO, IPUBOJUTH TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;
. BBIOMpaTh cnoco0 penieHus ydyeOHOM 3amadyu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peUIeHus, BbIOMpaTh Haubojee MNOAXOAAMMK ¢  y4€ToM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBbie ucciaenoBaregbcKkue 1eHCTBUA:
. UCII0JIb30BaTh BOMPOCHI KaK UCCIEN0BATEIbCKIUII MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BONPOCHI, (UKCUPYIOLIUME MPOTHUBOpEUYUE, Mpodiemy,
CaMOCTOSITENIbHO YCTaHABJIMBATh UCKOMOE M JIaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;
. OPOBOJUTH IO CAMOCTOSITEIBHO COCTABJIIEHHOMY IUJIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBILIOE HCCIEIOBAHUE IO YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKY COOOI;
. CaMOCTOSTENIbHO (DOPMYJIMPOBAaTh 000OIIEHUS U BBIBOJIBI IO pe3yJibTaTaM
NPOBEIEHHOTO HAOIIOJEHUS, HWCCIEAOBAHMS, OLIEHUBaTh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIEHMI;



. MIPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IPOLIECCA, & TAKKE BBLABUIATH
MPEANOJIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nuHpopmanueii:
. BBISIBJISITh HEJOCTATOYHOCTh U HW3OBITOYHOCTh HH(OpPMAIMH, HTAHHBIX,
HEOOXOJAMMBIX JJI PELICHUS 3a1a4H;
. BbIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3WPOBATh M HHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHS;
. BbIOMpaTh (GOpMy TpEACTaBICHUS HHPOpPMAIMM WU WIUTIOCTPUPOBATH
pelraeMble  3aJladyd  CXE€MaMH, JdarpaMMaMid, HWHOW Tpadukod U HX
KOMOMHAIIUSIMU;
. OLICHHMBATh HAAEKHOCTh MH(OPMALMUA TO KPUTEPUSIM, MPEIIOKECHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATEIBHO.

KoMmyHMKkaTHBHBIE YHHBeEpPCcaJbHbIe yueOHbIe 1eiCTBHUSA:
. BOCIIpUHUMATh U  (OPMYJIMPOBATh CYXIEHUS B COOTBETCTBUHU C
YCIIOBHSIMU U LEISAMHU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHHUS B YCTHBIX M MMCbMEHHBIX TEKCTAX, JaBaTh NOSICHEHUS MO XOAY PEIICHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YyJIbTaT;
. B XOJI€ 00CYXIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
poOJeMBbl, pelaeMol 3aJadyd, BBICKA3bIBaTh HJIEH, HAICJICHHbIE Ha IOUCK
pELIeHMs], COMOCTABIATh CBOU CYXXJIEHUS C CYXACHUSAMU APYIHMX YYaCTHHKOB
auanora, 0OHapy>KMBaTh pa3IMuMe U CXOJICTBO MO3UIUH, B KOPPEKTHOU (hopme
(opMyIMpPOBATH PA3HOIIIACHS, CBOU BO3PAXKEHUS;
. NPEACTABISATh  pe3yJbTaThl  pELIEHUs  3aJayd,  JIKCIIEPUMEHTA,
UCCJIEI0BAHMSI, POEKTA, CAMOCTOSITENBHO BBIOMpaTh (hOpMAaT BBICTYIUIEHUS C
y4€TOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;

. IIOHMMAaTh W  MCIHOJb30BATh  MPEMMYLIECTBA  KOMAaHAHOM U
WHJUBUyaJIbHOW pabOThI MPU PEIICHUH YUeOHbIX MaTEMaTHUYECKUX 3a]a4;
. IIPUHAMATBH LEJIb COBMECTHOM AEATEIbHOCTH, INIAHUPOBATH OPraHU3aLUIO

COBMECTHOI pabOThI, pacnpenensTh BUIbI padOT, 10roBapuBaThCs, 00CYK1aTh
MIPOIIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B TpYNNoOBbIX ¢Gopmax padoTel (0OCyxIeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE€ IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YacTh pabOThI U
KOOPJIMHUPOBATh CBOM JEUCTBHS C APYTMMHU YJ€HAMU KOMAaHIbl, OLICHHBATh
KaueCcTBO CBOET0 BKJIa/a B OOUIMI MPOAYKT IO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJICHCTBUSI.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusanus:
. CaMOCTOSITENIbHO COCTABJIATH IUIAH, alfOPUTM PEIICHHUS 3a/1a4u (MK €ro
4acTh), BBIOMpATh CIOCOO pEIICHUS C YYETOM HMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI
penieHuii ¢ yaéTomM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBI HHTEJJIEKT:

. BJIaJ€Th CHoco0aMu CaMONPOBEPKH, CAMOKOHTPOJI Ipolecca M
pe3ynbTaTa peuieHus MaTeMaTUYeCKOH 3a/1auu;
. OpeIBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTb MpPH PEIICHUU

3a/1a4u, BHOCUTh KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX O0CTOSTENHCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



. OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU NOCTABICHHON LEIU
U YCIOBUAM, OOBSICHATH NPUYMHBI JOCTHKEHUS WM HEAOCTUKEHUS LEIH,
HAaxOJIUTh OIIHOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss B 9 kjacce oOydYarolluiicsi MOMYYHUT CIETYIOLIUE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPHIX YIJIOB, HAaXOIUTh C HX
MIOMOILBIO PA3JIMYHbIE 3JEMEHTHI MPSAMOYTOJIBHOTO TPEYroJIbHUKA («pelieHue
MPSAMOYTOJIBHBIX TPEYTOJIbHUKOB»). HaxoauTe (C MOMOIIBIO KaJbKyJISATOpA)
JUTMHBI ¥ YTJIbI JU1s1 HETAOJMYHBIX 3HAYEHUH.

[Tonp30BaThCA bopmynamu IIPUBEICHUS 151 OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXIECTBOM JJIi HAXOXKIEHUS COOTHOIICHHM MEXIy
TPUTOHOMETPUYECKUMU BETUUUHAMH.

Hcnonb3oBaTh TEOPEMbl CHUHYCOB M KOCHHYCOB JUISI HAaXOXKJICHHS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELUIEHUE TPEYTOJIBbHUKOBY ), TPUMEHSATh
UX MPU PEIICHUH T€OMETPUUYECKHX 3a/1ay.

Brnagere nDOHATHSMU TpeoOpa3oBaHUs MOJ0OMS, COOTBETCTBEHHBIX
3JeMEHTOB  Mojao0HBIX  (Quryp. Ilomb3oBathecsi  cBoOMcTBaMU — MOAO0OMS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JUIMHBI U HAXOJUTh YIJIbl Y TTOJT0OHBIX
¢uryp. IlpumeHsTs cBoilcTBa NOAOOMS B NPAKTUYECKUX 3ajadyax. YMeETb
MIPUBOANTH MPUMEPHI MOAOOHBIX (PUTYp B OKPYKAIOIIEM MUPE.

[lonb3oBaTbcd TeOpeMamMH O TPOU3BBEIACHUU OTPE3KOB XOpH, O
MIPOU3BEICHNN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, IOHUMATh WX T€OMETPUYECKUN U (HU3UUECKUI
CMBICJI, IPUMEHSTh WX B PEIICHHMH T€OMETPUYECKUX U (PU3MUECKUX 3aj]ad.
[IpuMeHATh CKaJIsipHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXOXKICHUS JJIUH U YTJIOB.

[Tonb30BaTbCs METOAOM KOOPAMHAT HA IJIOCKOCTH, NMPUMEHATH €ro B
pELIeHNN T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

Bragets NOHATUSMU MPAaBUIILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXKHOCTH,
JUTMHBI YT OKPY>KHOCTH M paJIMaHHON MEPBI yIia, YMETh BBIYUCIATh IO
KpyTa u ero yactei. [[puMeHsTh nojiydueHHble YMEHUS B MPAKTUUYECKUX 3a/1a4ax.

Haxonuth ocu (Wau LEHTPbI) CUMMETPUH (DUTYp, TPUMEHSTH JABUKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpuMeHATh oTy4YeHHbIE 3HAHUS HA TPAKTUKE — CTPOUTH MaTEMaTHUYECKUE
MOAENU JUIsl 3aJad peajbHOM JKM3HU W MPOBOJUTH COOTBETCTBYIOIIUE
BBIYMCIICHUS C TPUMEHEHUEM IMOAOOUS W TPUTOHOMETPUUYECKHUX (DYHKIIMIA
(TmosIb3ysiCh, TA€ HEOOXOIUMO, KAIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

9 KIIACC
HaunmeHoBaHue KoumnuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoabHbIe IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE pecypchbl
NporpamMmMbl padoTbI padoThbI
Tpuronometpus.
1 TeopeMbl KOCUHYCOB 16 1 bubnuorexa [JOK
U CUHYCOB. Pemenue https://m.edsoo.ru/7f41al2c
TPEYroJIbHUKOB
[IpeobpaszoBanue
IO 00MSI. Eub 1OK
nonroTeKa
2 M
PIPHRECIHE 10 1 https://m.edsoo.ru/7f41al2c
COOTHOIIEHUS B
OKPY>KHOCTH
bu6mmoreka [JOK
B
3 SITOpHL 12 1 https://m.edsoo.ru/7f41al2c
€KapTOBBI
4 foo pI/IHaTH Ha 9 1 bubmorexa HOK
PA https://m.edsoo.ru/7f41al2c
IJI0CKOCTH
IIpaBunbHBIE
MHOTOYTOJbHUKH.
5 JlnmrHa OKPY>KHOCTHU U 8 bubnmoreka [JOK

Ionaab Kpyra.
Brruncnenune
miomanei

https://m.edsoo.ru/7f41al2c



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

JBrkeHus 6 bubnmoreka [JOK
IIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,
000011eHHE, 7 bubmuoreka [JOK
cUCTeMaTHu3anusl https://m.edsoo.ru/7f41al2c
3HaHUHU

OBHIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME



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

9 KIIACC HOYPOYHOE IIVTAHUPOBAHUE

Ne KosmuecTBo yacos DJIEKTPOHHbBIE
1| Hara uugposbie
Tema ypoxa Konrposbubie IlpakTu4eckue
/ Bcero U3y4yeHHus: o0pa3oBaTejibHbIE
padoThI padoTshI
n pecypchbl
Onpenenenue
TPUTOHOMETPHUYECKHUX bubmorexa HOK
1 P . P 1 03.09.2024 https://m.edsoo.ru/8a1424b
dbyukuuii yrioos ot 0° 10 c
180° B
2 DopMyIbl IPUBEACHUS 1 04.09.2024
bubmnoreka IIOK
3 Teopema KOCHHYCOB 1 10.09.2024 https://m.edso00.ru/8a14336
c
4 Teopema KOCHHYCOB 1 11.09.2024
bu6nuorexa [IOK
5 Teopema KOCHHYCOB 1 17.09.2024 https://m.edsoo.ru/8a142d5
€
bu6nuorexa [IOK
6 Teopema cuHyCOB 1 18.09.2024 https://m.edsoo.ru/8a142e8
a
TeopemMa cuHycOB 1 24.09.2024
Teopema cuHycOB 1 25.09.2024
Haxoxxaenue 1jiuH cTOpoH bubmorexa HOK
9 ACHHE A P 1 01.10.2024 | https://m.edsoo.ru/8a1430b

" BCJIMYHWH YTIJIOB

0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a1430b0

TPEYTOJIbHUKOB

but6mmoreka [IOK
10 | Pemrenue TpeyroibHUKOB 02.10.2024 https://m.edsoo.ru/8al42ac
0
but6mmoreka [IOK
11 | Pemenue TpeyroJsHUKOB 08.10.2024 https://m.edsoo.ru/8al42ac
0
bubmuorexa [JOK
12 | Pemenue TpeyroJsHUKOB 09.10.2024 https://m.edsoo.ru/8al42ac
0
bubmuorexa [JOK
13 | Pemenue TpeyroisHUKOB 15.10.2024 https://m.edsoo.ru/8al42ac
0
[IpakTuueckoe bu6muoreka [JOK
14 | npumeHeHHe TeOpeM 16.10.2024 https://m.edsoo.ru/8a142c3
CHHYCOB U KOCHUHYCOB c
[IpakTrueckoe
15 | mnpuMeHeHHe TeopemM 22.10.2024
CHHYCOB U KOCUHYCOB
KonTponbHas pabora no bu6muoreka [JOK
16 | Tteme "Pemenue 23.10.2024 https://m.eds00.ru/8a14392
TPEYroJIbHUKOB" a
Horsimie o but6mmorekxa [IOK
17 05.11.2024 https://m.edsoo.ru/8al43ab
npeoOpa3oBaHUM 110100 9
18 COOTBETCTBEHHBIC 06.11.2024 bubmuorexa [{OK

3JIEMEHTHI HOJOOHBIX

https://m.edsoo.ru/8al143de



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4

uryp 4
CooTBeTCTBEHHBIE
19 | osnemeHTHI MOKOOHBIX 12.11.2024
¢buryp
Teopema o npoun3BeAeHUN
OTPE3KOB XOpJ, TEOpEMA O bubmuorexa [IOK
20 | mpoM3BENCHHUU OTPE3KOB 13.11.2024 https://m.edsoo.ru/8a14406
CEKYIINX, TEOPEMA O [
KBaJpare KacaTeJIbHOU
Teopema o npou3BeACHUN
OTPE3KOB XOpJ, TEOpeMa O bu6nuoreka [JOK
21 | m"pOM3BENCHHUU OTPE3KOB 19.11.2024 https://m.edsoo.ru/8al441a
CEKYIIUX, TEOpEMa O 4
KBaJpaTe KacaTeJIbHOU
Teopema 0 mpousBeaeHUN
OTPE3KOB XOp/I, TEOpEMA O bubnmnoreka [JOK
22 | TpOM3BEICHHUU OTPE3KOB 20.11.2024 https://m.edsoo.ru/8a1442d
CEKYIINX, TEOPEMA O a
KBaJ[paTe KacaTeJbHON
[IpumeHeHue TeopeM B bu6muoreka [JOK
23 | peleHHH TeOMETPHUECKUX 26.11.2024 https://m.eds00.ru/8a143f0
3aja4 6
[IpumeHeHue TeopeM B bubmuoreka [IOK
24 | pemeHHH TeOMETPHUECKUX 27.11.2024 https://m.edsoo.ru/8a1443f
3aJa4 ¢
25 | IlpumeHeHue TeopeM B 03.12.2024 bubnunoreka IIOK



https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc

PCIICHUN T'COMCTPUICCKUX
3aaad

https://m.edso0.ru/8a14457
8

Konrponbnas padora mo
teme "[IpeoOpazoBanue

but6mmoreka [IOK

26 | momoOusi. Merpuueckue 04.12.2024 https://m.edsoo.ru/8al447a
COOTHOIIICHUS B 8
OKpyKHOCTH"
Omnpenenenyre BEKTOPOB.
B — bubmuorexa [JOK
27 . 10.12.2024 https://m.edsoo.ru/8a14496
TEOMETPHYCCKUAN CMBICTT 0
BEKTOPOB
CloxeHue U BBIYUTAHHE bubmuorexa [IOK
28 | BEKTOpPOB, yMHOKEHHE 11.12.2024 https://m.edsoo.ru/8a144a8
BEKTOpa Ha YHCIIO c
CroxeHne u BEIYUTAaHHE bubmmorexa [JOK
29 | BEKTOpPOB, YMHOKEHHE 17.12.2024 https://m.edsoo.ru/8a144d5
BEKTOpA HA YMCIIO 2
CroxxeHue ¥ BEIUUTAHUE
30 | BEKTOpPOB, YMHOKCHHUE 18.12.2024
BEKTOpa Ha YHCIIO
Paznoxxenue BekTopa mno
31 | ABYM HEKOJUTMHEAPHBIM 24.12.2024
BEKTOpaM
bubnunorexa LIOK
32 | KoopauHaTs! BeKTOpa 25.12.2024 https://m.edsoo.ru/8a144fb

€



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe

CkansipHO€ ITPOU3BEIECHNE

BEKTOPOB, €TI0 IPUMEHEHUE bubmorexa I[JOK

33 POB, P 14.01.2025 https://m.edso0.ru/8a14539
JUIsL HAXOKICHMS UTVH U c
YIJIOB B
CkansipHO€ ITPOU3BEIECHNE
BEKTOPOB, €TI0 IPUMEHEHUE bubmorexa I[JOK

34 POB, p 15.01.2025 https://m.edsoo.ru/8a14550
JUIsl HAXOKIEHMS UITVH U o
YIJI0B -
Pemenue 3amau ¢ bubmiorexa LIOK

35 21.01.2025 https://m.edso0.ru/8al44c3
IIOMOLIBbIO BEKTOPOB 3
Pemenue 3amau ¢ bubmiorexa LIOK

36 22.01.2025 https://m.edsoo.ru/8a1458c
IIOMOUIBIO BEKTOPOB 4

37 [IprMeHeHne BEKTOPOB JUIs 98.01.2025
perieHus 3a1a4 QU3NKU
KonTponbHnas pabora no bubmorexa [JOK

38 13 p" 29.01.2025 https://m.edso0.ru/8a145b0
TeMe "BeKTopbl 8

39 JlexapTOBBbI KOOPINHATEI 04.02.2025
TOYEK Ha IJIOCKOCTH
YpaBHEHUE NIPIMON. bubnuorexa [IOK

40 | Maremaruka B pa3sHbIX 05.02.2025 https://m.edsoo.ru/8a145c4
OTpaciisiX SdKOHOMUKH. g

41 | VYpaBHeHue mpsIMOH 11.02.2025

42 | YpaBHEHUE OKPY)KHOCTH 12.02.2025 Bubmmorexa [IOK

https://m.edsoo0.ru/8a14635



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a

a

Koopaunatsl Touek

but6mmoreka [IOK

43 | mepeceyeHHUs OKPYKHOCTH 18.02.2025 https://m.eds00.ru/8a14662
¥ IPAMOM 0
Meron koopauHaT Ipu
44 | peuieHUU T€OMETPUUYECKUX 19.02.2025
3aj1a4, MPAKTHYECKUX 3a71a4
Merox KkoopauHaT Ipu
45 | peuieHUU TeOMETPUUYECKUX 25.02.2025
3a/1a4, MPaKTUICCKUX 3319
Merox KkoopauHaT Ipu
46 | pemeHUU TeOMETPUICCKUX 26.02.2025
3a/1a4, MPaKTUICCKUX 3319
KonTponbhas padota no
Teme "JleKapToBbI bubnmnoreka [JOK
47 P 04.03.2025 https://m.edsoo0.ru/8a146e0
KOOPJMHATHI Ha e
MJI0CKOCTH" a
[TpaBuiibHBIE bubmuoreka [JOK
48 | MHOTOYTOJNBHUKH, 05.03.2025 https://m.edsoo.ru/8a146fd
BBIUMCIICHHUE UX DJIEMEHTOB a
bubnunorexa LIOK
4 .
g9 | nenom Amia 11.03.2025 | https://m.edsoo.ru/8a1472c
OKPYKHOCTH 3
bubnunorexa LIOK
q .
50 uero . Jlmna 12.03.2025 https://m.eds00.ru/8a14714

OKPY>KHOCTH

C



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c

51 | JlnuHa 1yru OKpy>KHOCTH 18.03.2025
Panuannas mepa yria bubnuotexa [JOK

52 MaTtemarrKa B Tpa3Iu4HbIX 19.03.2025 https://m.edsoo.ru/8al14714
OTpacisiX SJKOHOMUKH. C
ITnomane kpyra, cekropa Eubmaorexa LOK

53 HII> KpyTd, pa, 01.04.2025 https://m.edsoo.ru/8al4742
CerMeHTa 6
Inomane kpyra, cekropa bubmaorexa LIOK

54 pyra, pa, 02.04.2025 https://m.edsoo.ru/8a14775
cerMeHTa 0
Inomane kpyra, cekropa bubmaorexa LIOK

55 pyra, pa, 08.04.2025 https://m.edso0o.ru/8al4775
cerMeHTa 0
TlonsaTue 0 ABMKEHUU Brbmuorexa LIOK

56 09.04.2025 https://m.edsoo.ru/8al47c8
[UIOCKOCTH )
ITapamnensHBIN IEPpEHOC Brbmorexa LIOK

57 p p ’ 15.04.2025 https://m.edso0.ru/8a147f1
MTOBOPOT 6
ITapamnensHBIN IEPpEHOC Brbmrorexa LIOK

58 p p ’ 16.04.2025 https://m.edso0.ru/8a147f1
IIOBOPOT 6

59 [TapannensHbIN NTEpEHOC, 99 04.2025
MTOBOPOT

50 [MTapannensHbIi epeHoC, 93.04.2025
MTOBOPOT

61 [IpumeHenue nBUKEHUI 29.04.2025 bu6nunorexa LIOK



https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

IIPU pELICHUH 3aa4

https://m.edsoo.ru/8a1480e
2

62

Konrponbnas padora mo
temaMm "[IpaBuibHble
MHOTOYTOJIbHUKH.
OkpyXHOCTb. [IBH>KEHUS
IJIOCKOCTH"

30.04.2025

63

[ToBTOpenwue, 0600mEeHNE,
cUCTEeMAaTH3aIHs 3HaHUMH.
N3mepenue

TCOMCTPUUCCKUX BCIINYUH.

TpeyronpHukH

06.05.2025

bubmuorexa [JOK
https://m.edsoo.ru/8a14852
4

64

[ToBTOpenwue, 0600mEeHNE,
CHCTEeMAaTH3aIUs 3HAHUMN.
[TapayienbHbie U
NEePHEHANKYIISPHbIE
npsiMbIe

07.05.2025

bu6nuorexa [IOK
https://m.edsoo0.ru/8a14865
0

65

[ToBTOpenue, 0600IIEHNE,
cUCTEeMaTU3aIus 3HAaHUM.
OKpyXHOCTb U KPYT.
I'eomeTpuueckue
MOCTPOEHUSA. YTJIbl B
OKPYKHOCTH

13.05.2025

66

[ToBTOpenwue, 06001IIeHNE,
CHUCTEMaTH3alMsl 3HAHWIA.
Brrca"nble ¥ ONMCaHHbBIE
OKPYKHOCTH

14.05.2025



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148650

MHOTOYTOJTbHUKOB
Hrtorosast KOHTpOJIbHAS bubmmorexa TIOK
67 P 1 20.05.2025 https://m.eds00.ru/8a14892
pabora 0
68 [ToBTOpEHME, O606IH€HI:I€, 1 91.05.2025
cHUCTEeMaTH3alus 3HaHUI
OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET






