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yueOHoro npeamera
«I"eomeTpus»
A obyvaroumxes 7-9 knaccos

OCHOBHOTO 001Iero oopasoBanus



HHOACHUTEJBHAA 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3/JelIOB IIKOJIbHOM MAaTEeMaTUKH, UMEIOIINNA CBOEH LENbIO
o0ecrneynTh HM3y4E€HUE CBOMCTB M pa3MepoB (Uryp, UX OTHOLIEHMH U B3aUMHOE PpaCIOJIOKEHUE,
OIUPACTCsS. Ha JIOTMYECKYIO, JOKAa3aTeNIbHYI0 JIMHMIO. L[[eHHOCTh W3ydeHHs I€OMETpUM Ha YPOBHE
OCHOBHOI'O 001Iero oOpa3oBaHUs 3aKIIOYaeTcs B TOM, 4YTO OOy4YarOIIMHCA YYMUTCS IPOBOAUTH
JI0Ka3aTeNbHbIE PACCyKJIEHHUS, CTPOUTH JIOTMUECKHE YMO3aKIIOYEHHUs, JO0Ka3blBaTb HCTUHHbBIE
YTBEPKACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH PACCYXKACHUS «OT IPOTHBHOIOY,
OTJIMYATh CBOIMCTBA OT MPU3HAKOB, (POPMYITUPOBATH OOpPATHBIC YTBEPKICHHUS.

Bropoil nenpl0 HM3yd4eHHMs T€OMETPHM SBIIAETCA HCIOJIb30BaHUE €€ KaK HHCTPYMEHTA IIPU
pElIEHNN KaK MaTeMaTHUYeCKHUX, TaK U MPAKTUYECKUX 3a/ay, BCTPEUAIOLIUXCS B PEAIbHOM >KHU3HM.
OOyuaromuiics 10JKEH HayuUThCs ONPEAEIUTh T€OMETPUUYECKYI0 (PUTypy, OIMCATh CIIOBAaMU JTaHHBIN
4epTéX WIM PUCYHOK, HAWTH IUIOIIAJb 3EMENIbHOTO YYacTKa, pPacCyUTaTh HEOOXOJUMYIO UIMHY
OINTOBOJIOKOHHOT'O Kalens miu TpedyeMble pa3Mephl rapaka JUisi aBTOMOOMIISl. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMTEIbHAS JIMHUS B M3y4eHUM reomerpuu. [lpum pemeHum 3agad HpakTHUYECKOIO
XapakTepa OOydYalOLIMHCA YYMTCS CTPOUTh MAaTEeMaTHYECKUE MOJAEIM pPEaJbHbIX JKU3HEHHBIX
CUTYalUi, IPOBOJIUTh BBIUYUCIIEHUS U OLIEHUBAThH aJ€KBaTHOCTD [TOJIyUEHHOT'O pe3ybTata.

KpaiiHe BaxkHO mNOAUEPKHUBATH CBSI3U TEOMETPUM C JPYTUMH y4YeOHBIMHU IpeAMETaMH,
MOTHUBHUPOBATh UCIOJb30BaTh OMNPECIICHUS T€OMETPUUECKUX (DUTYp U MOHSATHM, 1EMOHCTPUPOBATH
IPUMEHEHHUE NOJYYEHHBIX YMEHHUH B (U3MKEe U TEXHUKE. DTH CBA3M HambOouiee SIPKO BUIHBI B TEMax
«Bexropsey, «TpruroHoMeTprUeCKre COOTHOMEHU», «MeTtoa koopauHaT» U «Teopema [Tudaropar.

VYuebubiii kypc «l'eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3Jiesibl COAEPIKAHUS:
«["eomerpuueckue GUrypsl U UX CBOWMCTBay», «M3MepeHHe TeOMETPHUECKUX BEIUYHMHY, «JleKapTOBBI
KOOPJIMHATHI Ha IUNIOCKOCTHY, «BekTope», «/IBrukeHus miockoctny, «I[IpeodbpazoBanus nogoous».

Ha m3y4enne yueOHOTrO Kypca «I'eomerpusi» otBonutcst 204 yaca: B 7 kimacce — 68 yacoB (2 yaca B
Hezeno), B 8 kiacce — 68 yacos (2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC

Hauvanbnubie mnonsTusi reomerpuu. Touka, mnpsimMas, OTpe30K, Jyd. Yroa. Buasl yrios.
BeprukansHele U cMexHbIe yruIbl. buccekrpuca yria. JlIomanas, MHOroyroiasHuk. [lapamiensHOCTs U
NEPIEHIUKYIIIPHOCTD MPSIMBIX.

Cummerpuunsie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOH cUMMeTpud. [Ipumepsl cuMMeTpuu B
OKPY’KAOILlEM MUDE.

OCHOBHBIE MOCTPOEHHUS C MOMOULIBIO LUPKYIS U JUHEWKH. TpeyronbHUK. BeicoTta, Meanana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEipeHHBIN U paBHOCTOPOHHUM TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CpoiicTBa W  NpU3HAKU  PABHOOEOPEHHOrO  TpeyrojpHuka. IIpu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NPU3HAKY NapajUIeIbHbIX NpsMbIX. CyMMa yIJIOB TpEyroJbHUKA. BHEIIHNE yIuibl
TPEYrOJIbHUKA.

IIpsmoyronbuslii  TpeyroapHuK. CBONCTBO MEAMaHBl IPSAMOYIOJIBHOIO TPEYroOJIbHHKA,
IIPOBENEHHOM K runoTeny3e. [Ipu3Haky paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsMOyronsHbIi
TPEYroJIbHUK € yriaoM B 30°.

HepaBeHcTBa B reoMerpuu: HEPAaBEHCTBO TPEYIOJbHHMKA, HEPAaBEHCTBO O JUIMHE JIOMAHOW,
TeopeMa o 0oJIblIeM yrie U 60oMbIIei cTOpoHe TpeyroibHUKa. [leprneHuKysp 1 HaKJIIOHHAs.

I'eomerpuueckoe Mecto To4yek. buccekrpuca yriia U CEpeIMHHBIN MEPIEHIUKYISAP K OTPE3KY
KaK N€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJa U JUaMeTp, X CBOMCTBA. B3auMHoe pacnosoxkeHue OKpyKHOCTH U
npsimoi. KacarenbHast u cekymias K OKpyKHOCTH. OKpYyKHOCTb, BIIMCAaHHas B yroj. BnucaHHas u
OIMCaHHAasl OKPYKHOCTHU TPEYIOJIbHHUKA.

8 KUIACC

UYerpipéxyronbHuku. IlapamnenorpamMM, €ro mnpu3HakKu M CBoOWcTBa. YacTHble ciiydau
napajuieJiorpaMMoB  (MIPSIMOYTOJIbHUK, poMO, KBajpar), WX IMpPU3HAKU M CBOMCTBa. Tpameuus,
paBHOOOKas Tparenus, e€ CBOMCTBa U pu3Haku. [IpsiMoyronbHas Tpanenus.

Meron yaBoeHnuss menauanbl. LleHTtpanbHas cummerpusa. Teopema Paneca u Teopema o
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TUHUM TpEyTroJabHUKA U Tpanenuu. [lenTp Macc TpeyroipHuKa.

[Tomobue TtpeyronbHUKOB, KoddduimeHT mnonobus. I[Ipu3Haku MoA0OHS TPEyroibHUKOB.
[Ipumenenue mogo0us MPHU PEIICHUH MPAKTUUECKUX 3a/1a4.

CaoiicTBa TmIomaaed reoMmerpuueckux ¢uryp. Dopmynbsl s IUIOHIAAW TPEYrOJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIOMAAeH MoI00HBIX GUTYp.

Brruncnenue miuomaaei TpeyroabHIKOB M MHOTOYTOJILHUKOB Ha KIIETYAaTON Oymare.

Teopema [Tudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aay.

CuHyc, KOCHHYC, TaHI€HC OCTPOro YyrIjia MpSAMOYTOJIbHOTO TpeyroyibHUKa. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yrios B 30, 45 u 60°.

Bnucanubie v IeHTpaIbHBIE YIJIBI, YTOJ MEXKIY KacaTelbHOU U XOP10i. YTJIbl MEXKIY XOplaMU
W CEeKyIIMMU. BrimcaHHbIE W ONUCaHHBIE YETHIPEXYTOJbHHUKH. B3anMHOE pacmoyioKeHue IBYX
okpyxHocTell. Kacanue okpyxHocreir. O01ue KkacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
DopMybl IPUBEICHUS.

Pemienue tpeyrosbHukoB. Teopema KOCUHYCOB M T€OpEMa CHHYCOB. PellleHne mpakTUuyecKux
3aZla4 € UCIIOJIb30BAHUCM TCOPEMbI KOCUHYCOB U TCOPCMbI CHUHYCOB.

[IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpPOM3BENEHUM OTPE3KOB XOpJ, TEOPEMBI O NPOU3BEICHUM OTPE3KOB CEKYIIMX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, mimHa (MOAYNb) BEKTOpA, COHAIPABIEHHBIE BEKTOPbHI, IPOTHUBOIOJIOKHO
HaIpPaBJIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIH HaJl BEKTOPAMH.



Pa3znoxxeHnne BekTOpa MO JBYM HEKOJUIMHEApHBIM BekTopaMm. KoopamHatel BekTopa. CkansipHoe
MIPOU3BEJICHNE BEKTOPOB, IPUMEHEHUE ISl HAXO0KICHUSI IJIUH U YIJIOB.

JlekapToBBl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHMS IHPSIMOM U OKPYKHOCTH B KOOpPJIMHATAX,
IIEpECEUCHHE OKPYKHOCTEN U NMpsAMBIX. MeTo KOOpAUHAT U €ro IPUMEHEHUE.

[IpaBuibHbIE MHOrOYrOJbHHUKH. J[JIMHA OKpYKHOCTH. I'pamycHas u paauaHHass Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [1momane kpyra, cekTopa, CEerMeHra.

JIBIDKEHHs TJIOCKOCTH M BHYTPEHHHE CHUMMETpHH (uryp (3JIeMEeHTapHbIE MpPEICTABICHHUSA).
[TapannensHbii nepenoc. [loBopoT.



ININIAHUPYEMBIE PE3YJIbTATBI
OCBOEHMA ITPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPU S
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHUS  HporpamMmbl  ydeOHOro  kypca  «[eomerpusi»
XapaKTePU3YIOTCS:

1) naTpuoTHYeCKOe BOCIIMTAHHE:

MPOSIBIICHUEM HMHTEPECAa K MPOLLIOMY M HACTOSIIEMY POCCUHMCKON MaTreMaTUKH, UEHHOCTHBIM
OTHOUIEHHEM K JOCTHKCHHUSM POCCHICKHX MaTeMaTHKOB M POCCHHCKONW MaTeMaTH4eCKOW IIKOJbI, K
UCTIOJIB30BAHUIO 3TUX JOCTHKEHUH B JPYrUX HAyKax M MPUKIAJHBIX cepax;

2) rpaIaHCcKoe H TYXOBHO-HPABCTBEHHOE BOCIIHTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEH TIpaKAaHWHA W pealM3allid  ero IMpas,
IPE/ICTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (D)YHKIIMOHHPOBAHHS PA3IMYHBIX CTPYKTYD, SIBICHHH,
IpOoIelyp Tpa)IaHCKOro oOmiecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIECHHUIO
THYECKUX MPOOJIEM, CBA3aHHBIX C NMPAKTUYECKUM NPHUMEHEHHUEM IOCTHKEHUI HAyKH, OCO3HAHHEM
BAXXHOCTHU MOPAJIBHO-3TUYCCKHUX IIPUHIHUIIOB B ACATCIbHOCTH y‘-IéHOFO;

3) Tpy/0BO€ BOCIMTAHME:

YCTaHOBKOﬁ Ha AaKTUBHOC Y4YaCTHC B PCIICHHU HPAKTUYCCKHUX 3aJa4 MaTeMaTHIECKON
HAIpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEeMaTHYECKOro OOpa3oBaHUs Ha NPOTSHKEHUH BCEi
JKU3HU JUIS YCICHNTHOW MPO(ECCHOHAIBHON JEATEIHbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMCHHIA,
OCO3HAHHBIM BBIOOPOM W TOCTPOCHHEM HWHIMBHIYAILHONH TPAaCKTOPUH OOpa30BaHMS U YKU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) hcTeTHYecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHATBHOMY M 3CTETHUYECKOMY BOCTIPUSATHIO MAaTEMaTHYECKUX OOBEKTOB,
3a/1a4, PeIICHH, pacCyKACHUH, YMEHUIO BUJIETh MATEMaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOTr'0 MO3HAHUSI:

OpUEHTAlMe B JEATEIbHOCTHM Ha COBPEMEHHYIO CHCTEMY HAay4HBIX MpeICTaBlIeHUH 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA YCJIIOBCKaA, MpuUpoOabl n 06HICCTBa, IIOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak cepbl 4eJIOBEUECKON JIeATebHOCTH, 3TANOB €€ pa3BUTUS U 3HAUUMOCTH
JJI pa3BUTHA HUBWIKM3AlUH, OBJIAJACHHUEM S3BIKOM MATCMATHUKH U MaTeMaTHYEeCKOHN KYJ'II)TypOI\/JI KakK
CPEICTBOM TO3HAaHWS MHpa, OBIAJEHHEM MPOCTEHIIMMHM HaBBIKAMH  HCCIIEIOBATEIbCKOM
NeSITeTbHOCTH;

6) pusnyeckoe BocnuTaHue, (GopMHPOBaHHE KYJIBTYPHI 30POBbS H IMONHOHAJIHLHOIO
Os1aromosyqust:

TOTOBHOCTBIO NPHMEHATh MaTe€MaTH4YeCKHe 3HaHUS B MHTEpecax CBOErO 3/I0POBbsl, BEIACHUS
3I0pOBOTO 00pa3za KHU3HH (30pPOBOE THTaHWE, COATAHCHPOBAHHBIN PEXHUM 3aHATHH M OTIBIXA,
peryisipHas pu3nveckas akTUBHOCTH), C(OOPMUPOBAHHOCTHIO HAaBbIKa pe(IeKCHUH, TPU3HAHUEM CBOETO
npaBa Ha OIMMOKY M TaKOTO JKe IpaBa IPYyroro YeIoBeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpI/IeHTaHI/IeI\/'I Ha MPUMCHCHHUEC MAaTEMaTUYCCKHUX 3HAHWH JJIi1 peIICHUs 3aJ1a4d B obiacTu
COXPaHHOCTH OKPY)KAIOILIEH Cpe/ibl, IIIAHUPOBAHUS OCTYNKOB M OIIEHKH UX BO3MOKHBIX ITOCIIEICTBUI
JUTS. OKPYXKAFOIIEH Cpe/bl, OCOZHAaHUEM TII00AHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U ITyTeH MX
pelIeHus;

8) amanTanus K U3MEHSIONIMMCS YCJIOBUSIM COI[MAJILHOM M IIPHPOIHO¥ Cpebl:

TOTOBHOCTBIO K JCWCTBUSIM B YCJIOBUSX HEOINPEICNIEHHOCTH, MOBBIINICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH YCPE3 NPAKTHUICCKYIO JCATCIbHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Y APYTrUux J'IIO)IefI,
nproOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIBITA APYTUX;

HEoOXOAMMOCThIO B (DOPMHPOBAHMM HOBBIX 3HAaHWH, B TOM ducie (GopMmMymupoBaTh HeH,
IIOHATHUA, THUIIOTE3bI 00 oObekTax u SABJICHUAX, B TOM YHUCJIC PpPaHCC HCU3BCCTHBLIX, OCO3HABATH
neuIuTE COOCTBEHHBIX 3HAHUI N KOMIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BHUTHE,

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TpeOYIOIIMII KOHTPMEp, KOPPEKTHPOBAaTh NPUHMMAeMble pEIICHUs W  JCHCTBHA,
(GbopMyIHpOBaThH M OLICHUBATH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIBIT.



METANPEAMETHBLIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3zoBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MAaTEMaTUYECKUX O0BEKTOB, MOHSATHUH,
OTHONIICHUN MEXIy TMOHATUSAMHU, (DOPMYIHpPOBATH OMpEICIICHUS TOHSATHH, yCTaHABIMBATH
CYILIECTBEHHBIN MPHU3HAK KJIACCU(PUKALIMK, OCHOBAHUS 1J1s1 0000LICHHS U CPaBHEHUs, KpUTEPUU
IIPOBOAMMOIO AaHAJIN3A;

BOCIIPUHUMATh, (QOPMYIUPOBaTH U MpeoOpa3oBbIBATH CYKICHUS: YTBEPAMUTEIbHBIE U
OTpUIIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHUBOpeuusi B (hakrTax,
JTAHHBIX, HAOMIONCHUSAX W  YTBEPKICHUSX, TMpeasiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEW ¥ IPOTUBOPEUHIA;

JienaTb BBIBOABI C KCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M HMHAYKTHUBHBIX
YMO3aKJIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MATEMAaTHUYECKUX YTBEPXKACHHUHM (MpsMbIE W OT IPOTUBHOTO),
MPOBOAUTH  CAaMOCTOSTEIbHO HECIOXHBIE JOKa3aTellbCTBA MaTeMaTH4YeCKUX (haKToB,
BBICTPAWBATh aApPryMEHTAlUI0, NPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYXKICHHUS,

BEIOMpaTh CIOCO0 pelIeHus y4eOHOW 3ajadu (CpaBHHUBATh HECKOJIHKO BAPHUAHTOB PEIICHUS,
BbIOMpaTh HanboJee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBareibcKue AeiCTBHUA.

UCIIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEILCKU WHCTPYMEHT NO3HAHHA, (OopMynupoBaTh
BOTIPOCHI, (UKCUPYIOIIKHE TPOTUBOpEYHE, TPOOJIEMy, CaMOCTOATEIbHO YCTaHABJIMBAThH
HCKOMOE M JaHHOE, (HOPMHUPOBATH THIIOTE3Y, APT'YyMEHTUPOBATH CBOIO ITO3UIIHIO, MHEHHE;
MPOBOJUTH 110 CAMOCTOSITEIIEHO COCTABICHHOMY IIJIaHY HECIIOKHBIN AKCIEPUMEHT, HEOOIIbII0e
UCCJIEIOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOSITENIHO (OpMYyIUpPOBaTh OOOOIIEHMST M BBIBOJBI 10 pe3ylbTaTaM MPOBEIEHHOTIO
HaOJFOICHNsI, UCCIIEIOBAHUS, OIIEHUBAThH JOCTOBEPHOCTD MOJYYCHHBIX PE3yNbTaTOB, BBIBOJIOB
1 0000IIIEeHHI;

IMMPOTrHO3UPOBATH BO3MOKHOC PAa3BUTUC MPOLECCCA, a TAKIKEC BBIABUIaTh MPCAINIOJIOKCHUA O €TI0
Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBIISATh HEJOCTATOYHOCTh U H30BITOYHOCTh HMH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX IS
pelIeHus 3a/1a4H;

BbIOMpATh, AaHAIU3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETUPOBATh  HH(POPMAIIUIO
Pa3IUYHBIX BUJIOB ¥ JOPM MPEACTABICHUS;

BbIOMpaTh (opMy MpeacTaBleHUs HMHGOpMAIMM M WUTIOCTPUPOBATh peIlaeMble 3ajauu
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi U MX KOMOMHALMSIMH;

OLICHUBATh HAJAEKHOCTh HMH(POPMALMU IO KPUTEPUAM, NPEAJIOKEHHBIM YUUTENIeM WIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUS:

BOCIIpUHUMATh U (bOpMy.TIHpOBaTB CYXKACHUA B COOTBETCTBUMU C YCIOBUAMH U LECIAMU
oOIIeH s, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCHhMEHHBIX
TEKCTax, JdaBaTb IMOJACHCHHA 110 XOAY PCIICHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-IGHHBIfI
pe3yIbTarT;

B XOJ¢ OOCYXIECHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXTAeMOW TEeMbI, MPOOIEMBI,
peliaeMoii 3a1auu, BhICKA3bIBaTh HJIEH, HAIEIEHHBIC HA MOMCK PEIIECHUS, COMOCTABISATH CBOU
CYXJICHUS C CY)KICHHSIMH JPYTHX YYaCTHHKOB JHAIOTa, OOHAPY)KUBATh PA3IIUYNE U CXOJICTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;
NPEICTaBIATh PE3yJIbTaThl PEIICHHUS 3aJaud, OSKCIIEPUMEHTa, WCCIECIOBaHMS, TPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajJady MpPE3CHTAllMd U
0COOEHHOCTEH ayIUTOPHH;

NOHMMAaTh W HCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW W WMHIMBHUAYaJbHOH pabOTHl MpHU
peleHnH y4eOHbIX MaTeMaTHYECKUX 3a71ay;



e TMPUHUMATHh IEJIb COBMECTHOW JAESITEIHHOCTH, IUJIAHMPOBATh OPTAHHU3AIUI0 COBMECTHOU
paboThI, pacmpenensTh BUABI padOT, JOrOBapHBATLCSA, OOCYKIATh TPOIECC M PE3yJbTar
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

e Y4acTBOBaTh B TPyHmHoBBIX (opmax paboTwl (0OCYXIeHHS, OOMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U JPYTHE), BBHIMOIHATH CBOK YacTh PabOThI U KOOPJWHUPOBATH CBOU JICHCTBHS C
IpYTMMH YJeHaMH KOMAaHJbI, OLIEHHWBAaTh KaueCTBO CBOEr0 BKJaJa B OOLIMH MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble YHHBEpPcaJIbHbIe YUeOHbIE 1eliCTBHS
CamoopraHu3anusi:

e  CaMOCTOSITEIbHO COCTABJIATH IUIAH, AJTOPUTM pelleHHs 3afaud (WIM ero 4acTh), BHIOMpATh
croco0 pemeHuss ¢ Y4ETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4€TOM HOBOM HH(OPMALIUU.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

e BIAJETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Ipolecca M pe3yibTara pelieHUs
MaTeMaTHYeCKOH 3a1a49u;

e TMpEeABHAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IpPU pEHICHUU 3aJa4d, BHOCUTH
KOPPEKTUBBI B JCATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

e OIICHWBAaTh COOTBETCTBUE pe3yibTaTa JESATEIBHOCTH TMOCTABICHHOW M€ W YCIOBHSIM,
OOBSCHATh TPUYUHBI JOCTUKCHHS WM HEAOCTH)KCHUS LEJHM, HaXOIUTh OLIMOKY, JaBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHI

K koHIty 00y4eHus B 7 Kjacce 00yJarOIIHIACS MOJIYIUT CIICTYIOIINE TPEIMETHBIC PEe3yIbTaThI:

Pacno3naBaTh M3yueHHbIE TeOMeTpUUYeCKrue (GUTYPBI, OMPEAENATh UX B3aUMHOE PACIIOIOKEHUE,
n300paxaTb TeoMeTpUuYecKkue QUrypbl, BBIIOJHATH YEPTEKU IO YCIOBHIO 3aaauu. W3mepsars
JMHENHBIE U YIJIOBbIE BEITWYMHBL. Pemiars 3a1aun Ha BEIYMCICHUE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

Henatb TpyOyr0 OILIEHKY JWHEWHBIX M YIJIOBBIX BEJIWYHH TPEIMETOB B PEATbHOW IKU3HH,
pa3MepoB MPHUPOAHBIX 00BEKTOB. Paznuuare pasmMepbl 3TUX 0OBEKTOB IO MOPSJIKY BETMUUHBL.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonb30oBaTbcs MpPU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, MCIOJIB30BATh MPU3HAKUM U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEILIEHUH 3a/1a4.

ITpoBOANTH TOTMYECKHUE PACCYXKIECHUS C UCTIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs MpPU3HAKAMM PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHAaHBbI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

OnpenensTh NapauIeIbHOCTh MPSMBIX C IOMOIIbIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEeKyIIasl.
Onpenenars napajiedbHOCTh IPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHMI OT TOYEK OJIHOM MpPsSMOit
JI0 TOYEK APYrou MpsMOM.

Pemats 3a1aun Ha KiieT4aroit Oymare.

[IpoBomUTH BBIUMCIECHUS ¥ HAXOJUTh YHUCIOBbIE W OyKBEHHBIC 3HAuY€HUs YIJIOB B
FEOMETPUUYECKUX 3a/Jauyax C MCIOJb30BaHUEM CYMMbI YIJIOB TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB,
CBOMCTB yIJIOB, 00pa30BaHHBIX IMpPH MEPECEUYECHUU JBYX MapajljiesIbHbIX NMPSAMBIX cekymiei. PemaTth
MpaKTUYECKHE 3a7]a4 Ha HaX0K/I€HHE YTJIOB.

Bnaners moHSATHEM T€OMETPUYECKOTO MecTa TOYEK. YMEThb ONpeNeisTh OUCCEKTPUCY yria U
CEepEeIMHHBINA MEPIEHIUKYIISIP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOYEK.

@opMyIUPOBaTh ONpPENEICHUS] OKPY)KHOCTH W Kpyra, XOopAbl M JAHaMeTpa OKpPYXHOCTH,
MOJIb30BAaThCA UX CBOMCTBAMHU. Y METh IPUMEHATH 3THU CBOMCTBA MPHU PEIICHUH 3a]au.

BraneTe noHsATHEM ONMHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€ LIEHTP.
[Tonb3oBaTbest pakTamMu O TOM, UTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA TIEPECEKalOTCsS B OJTHON TOUKE,
1 O TOM, 4TO CEPENNHHBIE TEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHON TOUKE.

Bnaners  moHsiTueM — KacaTeIbHOM K OKPY)KHOCTH,  IOJIb30BaTbCS ~ TEOPEMOM O
NEePNEHANKYJISIPHOCTH KAacaTeJIbHON U pajnyca, IPOBEAEHHOTO K TOUKE KACAHMUSL.

[Tonb30oBaTbcs MPOCTEUITUMU T€OMETPUUYECKUMU HEPABEHCTBAMU, MMOHUMATh MX MPAKTUYECKUN
CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C TOMOILBIO [IUPKYJIS U TUHEHKHU.



K koniy o0yuenus B 8 kiaacce 00yJaromuiics MOIyquT CIeyIONUe IPeIMETHbBIE Pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BH/bl YETBIPEXYTOJBHUKOB, WX 3JEMEHTBI, IIOJb30BAThCA UX
CBOMCTBaMM IpU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TprMeHATh CBOMCTBA TOUKM IE€PECEUEHUs] MeJIuaH TPEeyrolbHHUKA (LEHTpa Macc) B pEIICHUHU
3aj1a4.

Brnaners nonsTuem cpeaHell JMHMM TPEYroJIbHUKA M Tpareluu, IPUMEHITh MX CBOICTBa Mpu
pemieHun  reomerpuueckux  3azad. llomb3oBatecs  Teopemon  Dameca U TeopemMo O
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSITh UX IS PELICHUS PAKTUYECKUX 3a/1ay.

[TpuMeHsTh IPU3HAKU [10100US TPEYTOJIbBHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tons3oBatbess Teopemoit Iludaropa Ui perieHns reoMeTpUYecKMX M NPaKTHUYECKHX 3ajad.
Crpouth MaTeMaTHYECKyI0 MOJIEIb B IPAKTHMUECKHUX 3a7adyax, CaMOCTOSTENbHO JENIaTh YEepTEX U
HaXOJIUTh COOTBETCTBYIOIINE JAJIUHBI.

Brnagerp mnoHATHSIMM < CHHYCA, KOCHHYyCa M TaHI€HCA OCTPOrOo YIyIa HPSMOYTOJIbHOTO
TpeyrojpHuKa. [101630BaThCsl STUMU HOHATUAMM IS PELICHUS IPAKTUYECKUX 3a/1a4.

Boraucnare (pa3nuyHbIME CIIOCO0aMHM) TUIOMIAAL TPEYTOJbHUKA M TUIOMIAAH MHOTOYTOJIBHBIX
¢buryp (momnb3ysch, Tae HEOOXOIUMO, KaJbKylsaTopoMm). IIpuMeHATh NOJydYeHHbIE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax.

Brnaners MOHATHAMU BIOMCAHHOTO U LIEHTPAIbHOIO yIja, UCIOJIb30BATh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJaMu (CeKyIMMH) M yrie MeXay KacaTelbHOW M XOpJAOW Mpu pelieHuu
reOMETPUYECKUX 3a/1ay.

Brnagerb mNOHATHEM OMNMCAHHOIO YETBIPEXYTOJbHHUKA, IPUMEHSITh CBONCTBA ONMCAHHOIO
4eThIPEXYTOJbHUKA MPHU PEILICHUH 3a/1au.

[TpyMeHsITh NOTyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKHUE MOJAENH JUld 3ajad
peasbHOM KHM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUMCIEHUS C IPUMEHEHHEM MOoJ00us U
TPUTOHOMETPHH (IIOJIB3YSACH, IJIe HEOOXO0AUMO, KAJIbKYISTOPOM).

K koH1y 00ydenus B 9 kiacce 00yJaromuiics MoJyuuT caelyromue NpeIMeTHbIE pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX YIJIOB, HAXOJAUTh C UX IMOMOUIBIO pa3IUYHbIE
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («peleHre MPSIMOYTOJIbHBIX TPEYTroJIbHUKOBY). HaxonnTth
(c MOMOMIBIO KATBKYJIATOPA) AJIMHBI U YIIIbI 1711 HETAOJIMYHBIX 3HAUECHUH.

[Tonp3oBaTbest popMynaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXIECTBOM JIJIsS
HAXO0X/IEHNS COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMHU BETUUYNHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Il HAaXO)KJIEHUS Pa3IMYHBIX JJIEMEHTOB
TpPEeYrojbHHUKa («pEelIeHUe TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PELIICHUH F€OMETPUUECKUX 3ajau.

Brnaners mnonsTHsMH mpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJ0OHBIX
¢uryp. Ilonb3zoBaThCcsi cBOMCTBaMHM 1OJ00MS MPOU3BOJIBHBIX (UTYpP, YMETh BBIUUCIATH JJIMHBI U
HaXOJUTh YIJIbl y MOJ00HBIX (uryp. [IpuMeHsaTs cBoicTBA MO00US B MPAKTHUECKUX 3a/1a4ax. Y METh
MPUBOJIUTH MPUMEPHI OJOOHBIX GUTYpP B OKPYXKAIOLIEM MUPE.

[Tonb30BaTbcs TEOpEMaMHM O MPOU3BEAEHUM OTPE3KOB XOpPJ, O IPOU3BEIEHUU OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOpAMH, MIOHUMATh UX T€OMETPHUECKUI M (PU3MUECKUIT CMBICT, TPUMEHATh UX
B PELICHUH T€OMETpUYecKuX M (u3nyeckux 3ajgad. [IpuMeHsTh cKalsipHOE NMPOU3BEIAECHHE BEKTOPOB
JUISl HAXOKJEHMS UIVH U YTJIOB.

[Tonb30BaThCA METOIOM KOOPJAUHAT Ha MJIOCKOCTH, IPUMEHSTh €r0 B PEILIEHUU F€OMETPUUECKUX
Y TIPaKTUYECKUX 3a]a4.

Bnanerp mNOHATUSMH MPaBWIBHOIO MHOTOYTOJIbHHMKA, JUIMHBI OKPYKHOCTH, JJUHBI OYTH
OKPYXKHOCTH M paJMaHHON MEpHI yIila, YMETh BBIUMCIISATH IJIOWAAb Kpyra u ero yacteil. [IpumensaTs
HOJIy4EHHbIE YMEHUS B IPAKTUUECKUX 3ajayax.

Haxomute ocu (MaM UEHTPBI) CUMMETpUM (QUTYp, HPUMEHSATh IBMKEHHUS IUIOCKOCTH B
MPOCTEUIIINX CITydasiX.

[TpyuMeHsTh MOJy4YEHHbIE 3HAHMS HA NMPAKTUKE — CTPOMTh MaTEMaTHUYECKHUE MOJAEIH Ul 3ajad
peasbHOM KM3HM M TPOBOAUTH COOTBETCTBYIOIIME BBIUMCIEHUS C IPUMEHEHHEM HOoJ00us U
TPUTOHOMETPHUUYECKUX (YHKIUH (TIOJIB3YSCh, T1Ie HEOOXO0IUMO, KAIbKYIATOPOM).



Yuér padoyeii nporpaMMbl BOCIIMTAHUSA

Peanmzamusi memarormueckuMu  paOOTHHKAMHM  BOCHUTATENBLHOTO  IOTEHIMANa  YpOKa
[IpeJIoiaraeT cielyrollee:

YCTAQHOBJICHHE JIOBEPHUTENbHBIX OTHOIIECHUH MEXKIY TIEJarori4eckuM paOOTHUKOM H
00y4JaroIuMUCs, CHOCOOCTBYIOIIUX TO3UTHBHOMY BOCIPHUSTHIO OO0yYaroluMuci TpeOOBaHUN U
npoch0 IMeJaroru4eckoro padOTHUKA, MPHUBICYEHUIO WX BHUMAHHUA K OOCYKIaeMoil Ha ypoke
uH(pOpMali1, aKTUBU3ALIUU TIO3HABATEILHON e TEIbHOCTH;

o0y KaeHne 00yJaroLXcsi COOM0IaTh Ha YPOKE OOIEHPUHATHIC HOPMBI IIOBEICHUS, IPaBHIIa
oOmeHuss co crapmuMu (MeJaroru4ecKiMU  pabOTHUKAMHU) M CBEPCTHHKaMHU (0OydaroIIMMUCH),
NPUHIUIBL y4eOHOW AMCHUIUIMHBI U CaMOOPTaHM3AlMH; MPHUBICYCHUE BHUMAHUSA OOYYAIOUIMXCS K
LIEHHOCTHOMY AacCIIeKTYy HM3y4aeMbIX Ha ypOKax SIBIICHUI, opraHu3aius ux paboThl ¢ MOJy4yaeMoW Ha
YpOKE COIUAIBHO 3HAUYMMON WH(pOpManueld — WHUIMUPOBaHUE €€ OOCYKICHHUS, BBICKA3bIBAHUS
00y4JaroIMMHUCS CBOETO MHEHHUS 10 3TOMY MOBOJY, BRIPAOOTKH CBOETO K HEMl OTHOLLIECHUS;

HCIIOJIb30BAHNUE BOCHUTATEIBHBIX BO3MOXHOCTEN CoOJep)kaHUs Y4eOHOro IpeaMeTa 4depes
JEMOHCTPALMIO 00yYarOUIMMUCS PUMEPOB OTBETCTBEHHOT'O, TPAKJAHCKOTO MOBEICHUS, MPOSIBICHUS
YeJIOBEKOIIOOUS M TOOPOCEPACYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB JUIS YTEHHS, 33134
JUTSI pEIICHUs, TPOOIEMHBIX CUTYAIUl 1151 0OCYXACHHUS B KJIacCe;

MPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThI ¢ 00YJArOIIUMHUCS: WHTEIUICKTYaIbHBIX
UTp, CTUMYJUPYIOLIUX MO3HABATEIbHYI0 MOTHBALMIO OOYUYaIOUIUXCS; JUAAKTHUECKOro Tearpa, TIe
MOJyYeHHBIE Ha YPOKE 3HAHHs OOBITPHIBAIOTCS B TEATPAIBHBIX IOCTAHOBKAX; TUCKYCCHH, KOTOpPBIE
JAlOT OOydyarolmuMCcs BO3MOXKHOCTh TMPUOOPECTH OMNBIT BEACHUS KOHCTPYKTHBHOTO JUANIOTra;
rpynmnoBoi paboThl UM pabOThl B Iapax, KOTOpPbIE yyaT KOMAaHJIHOW paboTe M B3aUMOAEHUCTBUIO C
JIPYTUMHU JETHMHU;

BKIJIIOYCHHE B YPOK HWIPOBBIX MPOLEAYpP, KOTOPHIE IMOMOTalT MOJACPKAaTh MOTHBAIHIO
0o0y4aromuxcsl K MOJTYYCHUIO 3HAHUM, HAJIAKMBAHUIO MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOIICHUI B
KJ1acce, TOMOTaloT YCTaHOBIIEHUIO TOOpOXkKenaTeabHOU aTMochephl BO BpeMsl YpOKa;

opranmuzanus medcTBa MOTHBUPOBAHHBIX U DJPYAMPOBAHHBIX OOYyUAIOIIUXCS HaA UX
HEYCIEBAOIIUMH OJHOKIACCHUKAMHM, JAIOMIET0 UM COIMAbHO 3HAYUMBIA OIBIT COTPYIHHYECTBA U
B3aMMHOMN TTOMOIIIH;

WHULMUPOBAHUE U TIOJJIEPKKA HCCIEIOBATENIbCKON NEATEIbHOCTH O00YYarolMXCs B paMKax
peanu3allud WMH WHIUBUAYAIbHBIX W TPYIIOBBIX HCCIEAOBATENbCKUX MPOEKTOB, YTO JacT
0o0y4aromuMcsi BO3MOXKHOCTh IPHOOPECTH HABBIKM CaMOCTOSITEIbHOTO PEIICHUS] TEeOpeTHYECKOU
po0JIeMbl, TeHEpUPOBaHUS B O(hOpMIIEHUSI COOCTBEHHBIX UACH, YBAXKUTEIHLHOTO OTHOIIEHUS K Uy)KUM
uaesM, oOpMIICHHBIM B paboTaxX JPYrUX MCCIIEAOBATENEH, HABBIK IMyOIMYHOTO BBICTYIICHHS TEPe
ayIuTOpHUEH, apryMEeHTHPOBAHUS M OTCTAaMBaHUS CBOEH TOUKU 3PEHUSI.



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
Ne || HauMeHOBaHUe pa3/iesioB KosimyecTBo yacoB | J1eKTpoHHbIE (11U pOBLIE)
n/n Y TeM NPOrpaMMbl Bcero| KouTposbHbie || lIpakTHueckue 06pa3oBaTesIbHbIE PECYPChI
paboThI paboThI
1 Tpuronomerpus. 16 2 [[BubaumoTteka LIOK
TeopeMbl KOCUHYCOB U https://m.edsoo.ru/7f41al2c]]
CUHYCOB. Pelienue
TPEYroJIbHUKOB
2 [Ipeobpas3oBanHue 10 1 [[BubaunoTreka LIOK
nozo06us. MeTpuueckue https://m.edsoo.ru/7f41al2c]]
COOTHOIIEHUS B
OKPYKHOCTH
3 BekTopsl 12 1 [[BubaunoTteka LIOK
https://m.edsoo.ru/7f41al2c]]
4 JlekapTOBBI KOOPAWHATHI 9 1 [[BubaunoTteka LIOK
Ha MJIOCKOCTH https://m.edsoo.ru/7f41al2c]]
5 [IpaBUIBHBIE 8 [[BubaunoTteka LIOK
MHOTOYTOJIbHUKH. JIJIMHa https://m.edsoo.ru/7f41al2c]]
OKPYKHOCTH U IJIOLA/lb
Kpyra. Beryucienue
IJoimagen
6 JIBU>KeHUs TIJIOCKOCTHU 6 [[BubanoTeka LIOK
https://m.edsoo.ru/7f41al2c]]
7 [loBTOpeHUe, 06006111eHUE, || 7 2 [[BubaunoTeka LIOK
cUucTeMaTH3alUsl 3HaHUU https://m.edsoo.ru/7f41al12c]]
‘,Z[o6a131/1'rb CTPOKY
OBLIEE KOJIMYECTBO YACOB 68 7 0
[10 IPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE

9 KJIACC
Ne Tema ypoka ‘ KosnyecTtBo yacoB ‘ Hata JyieKTpOHHbBIE UPPOBBIE
n/m Bcero U3y4YeHUsI 06pazoBaTesbHbIE PeCypChl
o] Ao —
o e @1
Oz Tl ®
SrF Ao g =&
REIERE
= =7 L
1 [[Onpenenenue 1 1.09  |[[bubanoTeka LIOK
TPUTOHOMETPHUUYECKUX https://m.edsoo.ru/8a1424bc]]
dyHkuui yrJos ot 0° 10
180°]]
2 li®opmyni nprpegenma]] || 1 | L | 7o I |
3 [[Teopema kocuHycoB]] 1 8.09 [[BubauoTeka [IOK
https://m.edsoo.ru/8a14336c]]
|4 H[[TeopeMa KOCUHYCOB]| H 1 H H H 21.09 H[[]] |
5 [[BxoaHasts KOHTpOJIbHAsA 1 1 22.09 ||[[bubaunoTeka [JOK
pab6oTal]] https://m.edsoo.ru/8a142d5e]]
6 [[Teopema cuHycoB]] 1 5.10 [[BubanoTeka LIOK
https://m.edsoo.ru/8al42e8a]]
7__|ll[Teopema cunycos]] || 1 | | ICEC (T |
8 |[[Teopema cunycos]] | 1 | | 1210 i) |
9 [[HaxoxzaeHue AIUH 1 13.10 ||[[bubauoTeka LLIOK
CTOpPOH U BEJIMYUH YTJIOB https://m.edsoo.ru/8a1430b0]]
TpeyroJbHUKOB] |
10 ([[[PemieHue 1 19.10  |[[[BubauoTeka LIOK
TPeyroJbHUKOB] | https://m.edsoo.ru/8al42ac0]]
11 ([[[PemieHue 1 20.10 ||[[bubsnoTeka [IOK
TPeyroJbHUKOB] | https://m.edsoo.ru/8al42ac0]]
12 |[[[PemieHue 1 26.10 |[[[bubsnoTeka [IOK
TPeyroJbHUKOB] | https://m.edsoo.ru/8al42ac0]]
13 ||PemeHue TpeyroJabHUKOB 1 27.10  |[[[bubanoTeka [IOK
https://m.edsoo.ru/8al42ac0]]
14 |[lpakTH4eckoe 1 9.11 [[BubaunoTeka LJOK
NpUMeHeHHe TeopeM https://m.edsoo.ru/8a142c3c]]
CUHYCOB U KOCHHYCOB
15 |[llpakTHyeckoe 1 1011 [
NpUMeHeHHE TeopeM
CHUHYCOB ¥ KOCHHYCOB
16 |[KoHTpoJsibHas1 paboTa Mo 1 1 16.11  |[[[BubauoTeka LIOK
TeMe "PelieHue https://m.edsoo.ru/8a14392a]]
TpeyroJbHUKOB"
17 | llonsiTne o 1 17.11  ||[[bubaunoTeka LIOK
npeo6pa3oBaHUM NOA00US https://m.edsoo.ru/8a143ab0]]
18 ||CooTBeTCTBEHHbIE 1 23.11  |[[BubauoTeka [IOK
3JIeMEeHThbI 0J06HbIX https://m.edsoo.ru/8al143de4]]
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Ne Tema ypoka KosnvecTtBo yacoB ‘ Jata JJieKTpOHHbIE UPPOBBIE
n/m Bcero HU3y4eHUs o6pa3oBaTeJibHbIe PeCypPChI
Tr2|8eg
2E3I|2E &
REIERE
I~ | e

L |ouryp |

19 ||CooTBeTCTBEHHBIE 1 2411 [
3JIEMEHTHI NO/J0OHBIX
$uryp

20 |Teopema o mpousBejieHuu || 1 1.12 [[BubauoTeka [IOK
OTPEe3KOB X0pJ, Teopema o https://m.edsoo.ru/8a14406e]]
IIPOM3BE/IEHUH OTPE3KOB
CEKYLUX, TeopeMa 0
KBaJipaTe KacaTeJbHOH

21 |[[Teopema o 1 [[BubauoTeka [IOK
NPOM3BE/IEHUU OTPE3KOB https://m.edsoo.ru/8al441a4]]
X0p/Ji, TeopeMa o
NPOM3BE/IEHUU OTPE3KOB
CEeKyLUX, TeopeMa 0
KBajipaTe KacaTeJIbHOH] |

22 |[[[Teopema o 1 [[BubanoTteka LIOK
NPOM3BE/JIEHUU OTPE3KOB https://m.edsoo.ru/8al1442da]]
X0p/Ji, TeopeMa o
NPOM3BE/IEHUU OTPE3KOB
CEKYLIUX, TeopeMa 0
KBa/lpaTe KacaTeJibHOH]|]

23 |[[[TlppuMeHeHHE TEOPEM B 1 [[BubsnoTeka LJOK
pellleHuH reoOMeTPUIECKUX https://m.edsoo.ru/8a143f06]]
3a7a4]]

24 |[[[TlpuMeHEHME TEOPEM B 1 [[BubaunoTteka LIOK
pelleHUur reoMeTprUUeCcKUX https://m.edsoo.ru/8a1443fc]]
3azaa4]]

25 |[[[TlpuMeHEHMHE TEOPEM B 1 [[BubaunoTeka LJOK
pellleHuH reoOMeTPUIECKUX https://m.edsoo.ru/8a144578]]
3a7a4]]

26 |[[[KouTposibHasg pabotamo | 1 1 [[BubsanoTteka LIOK
TeMe "[I[peobpa3oBaHue https://m.edsoo.ru/8a1447a8]]
nojio6us. MeTpuyeckue
COOTHOILIEHUS B
OKPY>XHOCTH"]]

27 |[[Onpenenenre BeKTOpoB. | 1 [[BubsnoTeka LJOK
®usuyeckum u https://m.edsoo.ru/8a144960]]
reoMeTpUYEeCKUU CMbICI
BEKTOpPOB]]

28 |[[CnoxeHue u BbluUTaHUE || 1 [[BubauoTeka [IOK
BEKTOPOB, yMHOKEHUE https://m.edsoo.ru/8al44a8c]]
BEKTOpa Ha YUCJIO] ]

29 |[[CnoxeHue u BbluuTaHUe || 1 [[BubauoTeka [IOK
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Ne Tema ypoka KosnvecTtBo yacoB Jata JJieKTpOHHbIE UPPOBBIE

n/m Bcero HU3y4eHUs o6pa3oBaTeJibHbIe PeCypPChI
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BEKTOPOB, yMHOXEHHE https://m.edsoo.ru/8a144d52]]
BEKTOpa Ha YUCJIO] ]
30 |[[[CnoxeHue u BbruuTaHue | 1 [
BEKTOPOB, yMHOXKEHHE
BEKTOpA Ha YUCJIO]]
31 |[[PasnoxeHue BekTOopamo || 1 [
JIBYM HEKOJIJIMHEAPHbIM
BeKTopaM]]

32 |[[[KoopauHaTbl BeKTOpa]] 1 [[BubaunoTteka LIOK

https://m.edsoo.ru/8al44fbe]]

33 ||[[CkansipHOE 1 [[BubanoTteka LIOK
NpoM3BeJleHUE BEKTOPOB, https://m.edsoo.ru/8a14539c]]
€ro NpuMeHeHue J1s
HaXO0X/IeHUS JJIUH U
yrJioB]]

34 |[[CkansipHOE 1 [[BubauoTeka [IOK
NpoM3BeJleHUE BEKTOPOB, https://m.edsoo.ru/8a14550¢e]]
€ro nNpuMeHeHue JJ1s
HaXOX/IeHUS JJIUH U
yryoB]]

35 ||[[Pewmenue 3a4a4 C 1 [[BubaunoTeka LJOK
MOMOII[bI0 BEKTOPOB]| https://m.edsoo.ru/8al44c3a]]

36 |[[[PemeHue 3a1a4 C 1 [[BubaunoTeka LJOK
IOMOIIIbIO0 BEKTOPOB]| https://m.edsoo.ru/8a1458c4]]

37 ||[[TlpuMeHEHME BEKTOPOB 1 (M
JIUIsl pellieHus 3a/1a4
dusuku]]

38 |[[[KoHTposibHas paboTamo | 1 [[BubanoTeka LJOK
TeMe "BekTophl"]] https://m.edsoo.ru/8a145b08]]

39 |[[[AekapToBbl KoopauHaThI|| 1 [[1]

TOYeK Ha MJIOCKOCTH] |

40  |[[[YpaBHeHUe npsiMOi]] 1 [[BubsnoTeka LJOK

https://m.edsoo.ru/8a145c48]]

41 |[[YpaBuenne npamoit]] | 1 | [

42 [[YpaBHeHUE 1 [[BubsnoTeka LJOK
OKPY>KHOCTH] ] https://m.edsoo.ru/8a14635a]]

43 |[[KoopauHATBI TOYEK 1 [[BubsnoTeka LJOK
nepecedyeHus OKPYKHOCTH https://m.edsoo.ru/8a146620]]
Y npsiMoi] ]

44 |[[[MeToJ KOOpJUHAT MPH 1 [
pelleHUH reoMeTPUYECKUX
3a3/1a4, MPaKTUYECKUX
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45 | [[MeTox KoopAMHAT MpH [[1]
pellleHUH reOMeTPUUECKUX
3ajla4, MpaKTUYEeCKUX
3aja4]]

46 |[[[MeToJ KOOpJAUHAT MPH [[1]
pellleHUH reOMeTPUUECKUX
3ajla4, MpaKTUYEeCKUX
3aaauy]]

47 |[[KoHTpoJsibHas paboTa 1o [[BubanoTeka LJOK
TeMe "JlekapTOBbI https://m.edsoo.ru/8al46e0e]]
KOOpPJHUHAThI HA
nJ10CKOCTH"]]

48 |([[[TlpaBUJIbHBIE [[BubanoTeka LIOK
MHOTOYT'0JIbHUKH, https://m.edsoo.ru/8al46fda]]
BbIUMCJIEHUE UX
3J1IeMEeHTOB] |

49 |[[Hucno m. lnuHa [[BubanoTteka LIOK
OKPY>KHOCTH] ] https://m.edsoo.ru/8a1472c8]]

50 |[[[Yucso . JuinHa [[BubsnoTeka LIOK
OKPY>KHOCTH] ] https://m.edsoo.ru/8a14714c]]

51 |[[Anna ayru (]

OKPY>KHOCTH] ]

52 |[[[PaguanHast Mepa yrJa]] [[BubanoTeka LIOK

https://m.edsoo.ru/8a14714c]]

53 ||[[[Tlromazp Kpyra, [[BubauoTeka LIOK
CeKTopa, cerMeHTa]] https://m.edsoo.ru/8a147426]]

54 |[[[TLnomaap Kpyra, [[BubaunoTeka LIOK
CeKTopa, cerMeHTa]] https://m.edsoo.ru/8a147750]]

55 |[[[Tlnomaab Kpyra, [[BubauoTeka LIOK
CeKTopa, cerMeHTa]] https://m.edsoo.ru/8a147750]]

56 |[[[TToHsiTHE O BUXKEHUH [[BubaunoTeka LIOK
IJIOCKOCTH] | https://m.edsoo.ru/8a147c82]]

57 ||[[TTapa/isiesibHBIH IIEPEHOC, [[BubaunoTeka LJOK
noBOpOT]] https://m.edsoo.ru/8a147f16]]

58 ||[[TTapa/isiesibHBIN IIEPEHOC, [[BubaunoTeka LJOK
noBOpOT]] https://m.edsoo.ru/8a147f16]]

59 ||[[TTapa/siesibHBIN IIEPEHOC, [[1]
n0BOPOT]]

60 |[[[TapasisieIbHBIN TEpEHOC, [
n0BOPOT]]

|61 H[[HpI/IMEHEHI/Ie ABHXKEHUH H 1 H H[[BI/I6JII/IOTeKa LIOK
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Ne Tema ypoka

KosinuecTBO 4acoB

19.L0ged
919H9
rodLHOY
19.L09ed
MDD
huLMed[]

JlaTa

HN3y4eHHUA

JdneKTpoHHbIE [UPOBLIE
06pa3oBaTesibHbIE PECYPChI

| ann pelleHuy 331a4]] H

‘https://m.edsoo.ru/8a1480e2]]

62 |[[KoHTposibHast paGoTa o
TeMaM "[IpaBusibHbBIE
MHOTOYTOJIbHUKH.
OKpyHOCTb. /IBMKeHUd
J1I0CKOCTU "]

[[1]

63 |[[[TloBTOpEeHuUE,
0060011IeHHE,
CUCTeMaTH3al sl 3HaHUH.
U3mepeHue
reoMeTpUYeCcKHUX BeJTUYHH.
TpeyrosibHUKH]|

[[BubaunoTteka LIOK
https://m.edsoo.ru/8a148524]]

64 |[[[TIToBTOpEHME,
06001IeHHE,
cUCTeMaTH3alMs 3HaHUH.
[lapannenbHble U
nepreHAUKYJIsIpHbIE
npsimbie] |

[[BubanoTeka LIOK
https://m.edsoo.ru/8a148650]]

65 |[[[TToBTOpEeHHUE,
006001IeHHE,
cucTeMaTH3alus 3HaHU M.
OKpy>KHOCTB Y KpPYT.
['eoMmeTpuyeckue
IOCTPOEHUH. YTJIbl B
OKPY>KHOCTH] ]

66 |[[[TloBTOpEeHMUE,
006001IeHHE,
cucTeMaTH3alus 3HaHU M.
BrivcaHHble ¥ onycaHHbIe
OKPY>KHOCTH
MHOTOYTO0JIbHUKOB] |

67 |[[MToroBast KOHTpOJIbHAsA
paboTal]

[[BubaunoTteka LIOK
https://m.edsoo.ru/8a148920]]

68 |[[[TloBTOpEeHMUE,
06001IIeHHE,

CHCTeMaTH3alus 3HaHUM | ]

[

|,£lo6aBHTb CTPOKY

OBIIEE KOJIMYECTBO YACOB

[10 IPO'PAMME
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