MUWHHUCTEPCTBO MTPOCBENIEHUSI POCCUMCKOMN ®EJEPAIIUA

PACCMOTPEHO

[Ipencenarens MO

OmpxoBuk A.Il

IIporoxoin Nel ot
«30» aBrycta 2024 .

MBOY BCOII Nel

YTBEPX/IEHO

sz, - I[Hpe?)/

1 o W%
AT o VA B.B.Bepennnpina
g( SIS T ipukas NeS6 §2 ot
\ R /)] -'1}}'(30» aBrycra 2024 r.
PABOYAS ITPOI'PAMMA
(ID 6479397)

yueOHOro kypca «I'eomerpusi»

1151 oOydaromuxcs 7-9 KiaaccoB

I'ycunoo3zépcek 2024



HOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH U3 OCHOBHBIX pAa3JeloOB LIKOJIbHOM MAaTeMaTHKH,
UMEIOIUN CBOEH 1eNbl0 00€CNEeYnTh M3YYEHUE CBOKMCTB M pa3MepoB QUIyp, UX
OTHOLIEHWII M B3aUMHOE pPACIOJOXKEHHE, ONUPAaeTCd Ha  JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUIO. LIEeHHOCTh M3ydeHHs F€OMETPHH Ha YPOBHE OCHOBHOTO
o0urero 00pa3oBaHus 3aKJIIOYAETCA B TOM, YTO OOYHAIOIIUIICS YUYUTCS MTPOB

OJIUTh JOKA3aTEJIbHbIE PACCYKICHHS, CTPOUTH JIOTUYECKUE YMO3AKIKOYEHNUS,
JIOKa3bIBaTh UCTUHHBIE YTBEPKICHHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM,
IPOBOJUTH PACCYKIEHUS «OT MPOTHUBHOIO», OTJIWYATh CBOMCTBA OT MPU3HAKOB,
(dbopMynHpoBaTh 0OpAaTHBIE YTBEPKICHUSI.

Bropoii uenpt0 M3ydeHUsT T€OMETPUU SBIISIETCS HCIOIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KAaK MATEeMaTHYECKHX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HH. OOydarlMiics [OJDKEH Hay4YHThCS
OTNPEAENUTh T€OMETPUUYECKYIO (DUTYpy, ONMUCATh CIOBAMM JIAHHBIA 4YEpPTEX WIU
PUCYHOK, HAWTH TJIOMIAAb 3€MEIBHOI'0 YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUTHHY
ONTOBOJIOKOHHOT'O KaOels win Tpedyemble pa3Mephbl Tapaxka isi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpas, BHIYMCIMUTENIbHAS JUHUS B M3yYEHUH T€OMETPUH.
[Ipu peleHuu 3amayd MPaKTUYECKOTO XapakTepa OOYy4arolUNCS YUYHUTCS CTPOUTH
MaTeMAaTUYECKUE MOJEIM  PEAJIbHbIX JKU3HEHHBIX CHUTYallUil, MPOBOAUTH
BBIYMCJICHUS U OLIEHUBATh aJIEKBATHOCTD MOJIYUYEHHOTO pe3yJibTaTa.

KpaitHe BakHO TOAYEPKUBATH CBSI3M TEOMETPUM C APYTUMU Y4EOHBIMU
npeiIMeTaMu, MOTUBUPOBATh MCIOIb30BATh OMPENETICHUS TEOMETPUUECKUX (PUTYD
U TIOHSTHM, EMOHCTPHPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHA B (U3HKE U
TEXHUKE. OTH CBs3W HamOoiiee SIPKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuueckue CoOoTHoLIEHUs», «Meron koopauHat» u «Teopema
[Tudaropay.

VYueOnbiii kypc «l'eomerpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3Ieiibl
conepxkanusi: «l'eomerpuueckue (¢Gurypel M UX CcBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IJIOCKOCTH,
«BexkTtopsly, «JIBrkeHus miockoctuy, «I[IpeodpasoBaHus mogo0ous.

Ha m3yuenue yueOHoro kypca «I'eomerpusi» orBogutcst 204 gaca: B 7 kinacce
— 68 yacoB (2 4daca B Henen0), B 8 kiracce — 68 vacoB (2 yaca B Hezaeno), B 9
KJ1acce — 68 yacoB (2 yaca B HEZIEINIO).



COJAEP XAHME OBYUYEHUA
7 KIIACC

Hauanenble nonsTus reomerpun. Touka, mpsMas, OTPE30K, JIyd. Yroi. Buasl
yriioB. BeprukanbHple U CcMexHble YyIUubl. buccexkrpuca yria. Jlomanas,
MHOIOyrojIbHUK. [lapannensHoCcTs U NEPIEHAUKYIAPHOCTD NPSAMBIX.

Cummerpuunble  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOW CHUMMETPUHU.
[IprMepbl CUMMETPHUH B OKPYKAKOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHMSI C THOMOILIBK LUPKYJIS U JIMHEUMKH. TpeyronbHUK.
Bricora, mennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBIH U  pPaBHOCTOPOHHUU  TpPEyroiabHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBa M MpU3HAKM paBHOOEAPEHHOro TpeyroiapHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJIeNbHBIX NPsAMbIX. CymMMa yrioB TPEYroJbHUKA.
Buenrnue yriel TpeyroibHUKA.

IIpssmMoyronbHblli  TpeyronbHuK. CBONCTBO MeIHMaHbl MPSAMOYTOJIBHOTO
TPEyrojibHUKa,  IPOBEAEHHOM K  runoreHyse. lIpu3Haku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsAMOYTroIbHBIN TPEYTOJIBHUK € YIJIOM B 30°.

HepaBeHncTBa B reomerpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OosbIIeM yriie U OOJbIIEH CTOPOHE TPEyroJbHUKA.
IleprieHIUKYIISIp ¥ HAKIIOHHAS.

'eomerpuueckoe MecTO TO4YEK. buccekTpuca yriia W CepeIMHHBIN
NEPNEHAUKYJIISP K OTPE3KY KaK TEOMETPUUECKNE MECTA TOYEK.

OKpy)KHOCTP M KpyI, XOpJa U JuaMeTp, HX CBOMCTBAa. B3saumuoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMoM. KacarenbHas m cexkymas K OKPYKHOCTH.
OKpyXHOCTh, BIHCAaHHAas B Yyroi. BrnucanHas W onucaHHAas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KNIACC

UYersipéxyronpHuku. [lapamnenorpamm, ero npusHaku 1 cBoicTBa. YacTHbie
ClIydau mapajuieiorpaMMoB (TIpsIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOHCTBA MW MPU3HAKHU.
[IpssmoyrosibHas Tpamnemusi.

Meron ynsoenuss meauansl. LleHTpanbHas cumMmerpus. Teopema daneca u
TeopeMa O MPOMOPIUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[TogoOue TpeyroabHUKOB, Kod(pduuueHnt mnomodus. IlpuzHaku mogo0Ous
TpeyroibHUKOB. [IpuMeHeHne nogoOus npu pereHny NpakTUYecKuX 3a/1a4.



CpoiicTBa mmomaneid reomerpuueckux ¢uryp. Dopmynbl A IUIOLIAAH
TpeyrojibHUKa, NapajuienorpaMma, pomo6a u Tpanenuu. OTHOILIEHWE IUIomaaen
o100HBIX UTYP.

Brruncnenne miomanend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penieHUH
IIPAKTUYECKUX 3a1a4.

CuHyc, KOCHMHYC, TaHT€HC OCTPOrO yrila NPsIMOYTOJIBHOTIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO. TpUrOHOMETpUYECKHE (YHKIIHU
yriioB B 30, 45 u 60°.

BrnincanHble ¥ LEHTpalbHBIE YIJIbI, YIOJl MEXIY KacaTeIbHOU U XOpIOMH.
Yrael Mexay XOopAaamMM M CEeKylIMMH. DBrnucaHHble W ONUCAHHBIC
YETBIPEXYTOJBbHUKN. B3auMHOe pacnosiokeHue HAByX OKpyxkHocren. Kacanue
okpyxHocTeil. OO1ue KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYJIIbI IPUBEIECHHUS.

Pemenue tpeyronbHUKOB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienne npakTHUecKMX 3aJad C HUCIOJIb30BAHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaodust. [logqoOue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mNpPOU3BENECHUHM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaAPATe KACaTEIbHOM.

Bekrtop, mmuHa  (MOAyNb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
OPOTUBOIIOJIOKHO ~ HAIpaBJICHHbIE  BEKTOPbl,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaluu Haj BeKTOpamu. Pa3nojkeHue BeKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsIpHOE NPOU3BEACHHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKIEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI Ha IJIOCKOCTU. Y PAaBHEHUS MPSAMOU U OKPYKHOCTH
B KOOPAMHATAX, [IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. METOJI KOOPAUHAT U €r0
IPUMEHEHHE.

[IpaBunbHbIE MHOrOYroapHUKHM. [InmuHa OKpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yIyia, BBIYMCICHHE JUIMH AYr OKpyxkHocTeu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBWOKEHUS IUIOCKOCTH M BHYTPEHHUE CUMMETpUU (Quryp (s1eMeHTapHble
npeactasnenus). [Tapannensueiii nepenoc. [ToBoporT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUHSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHMS MpOrpamMMbl y4yeOHOro Kypca
«["eomeTpus» XapaKTEpHU3yOTCH:

1) matpuoTnyecKoe BOCIMTAHHE:

IIPOSIBJICHUEM HMHTEpEca K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MaTEMaTUKH, LEHHOCTHBIM OTHOUIEHWEM K  JIOCTH)KCHHUSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCHMCKOW MaTEMAaTUYECKOM IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JOCTHKEHUM B IPYIUX HayKaxX W NPHUKJIAJAHBIX cepax;

2) rpaxIaHCcKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEW I'pa)kIaHWHA U pealn3aliu ero
npaB, TMPEICTAaBICHHMEM O MaTeMaTHUYeCKUX OCHOBaX (YHKIMOHHPOBAHUS
pPa3IMYHBIX CTPYKTYp, SIBJIEHUH, MPOLEAYp TpakIaHCKOro oOIecTBa (HampuMmep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C IPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHMEM Ba)XKHOCTH
MOPAJIBHO-3TUYECKUX IPUHIUIIOB B IEATEIBHOCTH YUYEHOIO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAHOBKOM Ha aKTUBHOE Yy4YacTUE B PEIICHUM NPAKTHYECKUX 3a1ay
MaTEMaTUYECKON HANpPAaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHMsI Ha TPOTSHKEHUM BCEH JKM3HM JUIS YCHEIHOW MpodeccroHanbHOM
JEATENbHOCTU M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
OCTPOEHUEM MHAMBUYAJIbHON TPaeKTOPUM 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTENH;

4) 3cTeTHYeCKOE BOCTIMTAHME:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY UM  3CTETUYECKOMY  BOCIPHUSTHUIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlad, PEIICHUN, pPacCyKIEHUH, YMEHHUIO BUIETbH
MaTE€MAaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 O3HAHMA:

OpUEHTAllUell B JEATEIBHOCTM HA COBPEMEHHYIO CHCTEMY Hay4HBIX
IpeCTaBlIeHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOJIbI U
o0miecTBa, MOHMMAHUEM MaTEMaTHUYECKOM HAyKh Kak cQepbl 4YeI0oBeueCKOu
NEATEIbHOCTH, JTANoOB €€ pa3sBUTHS W 3HAYMMOCTH JUIA Pa3BUTHs LUBUJIM3ALMHU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH U MAaTEMATHYECKOW KYJIbTYpOM KaK CPEICTBOM
NO3HAHUS MHpa, OBJIAJEHUEM IIPOCTEUINMMHU HABBIKAMHU MCCIIE0BATEIbCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (POPMHPOBAHHE KYJbTYPbI 30POBbSI H
IMOLMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATh MAaTEMAaTHUYECKUE 3HAHWA B HMHTEpEcax CBOEro
3JI0POBBS, BCACHHUS  3J0POBOr0  oOpa3a JKM3HU  (3I0pOBOE  IHTAHUE,
cOaaHCUPOBAHHBIM pPEXUM 3aHSATUM U OTAbIXa, peryiaspHas ¢uzndyeckas
aKTUBHOCTB), C(POPMHPOBAHHOCTHIO HaBblKa pedIeKCHH, MPU3HAHUEM CBOETO
IIpaBa Ha OIIMOKY M TAaKOT'o JKe MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0THYecKO€e BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTEeMaTUUECKUX 3HAHUM JJISI PEIIEHUs 3aaad
B 00JIACTH COXPAHHOCTH OKPYXKAIOIIEW Cpe/bl, IUIAaHUPOBAHUS IOCTYNKOB U
OLICHKH WX BO3MOXHBIX TMOCJEICTBUM IS OKPYKAIOWIEH CPEIbl, OCO3HAHUEM
100aJIbHOTO XapakTepa SKOJOTMYECKUX MPOOJIeM U MyTEeH UX pelIeHus;

8) ajanTanus K M3MEHAKWIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JEUCTBHUSM B YCIIOBUAX HEOMNPEACTEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCJIIE
YMEHUE YYUThCS Yy JPYTrux JIOJIe, MpuoOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBI€ 3HAHUS, HABBIKK U KOMIIETCHIIMN U3 OIbITA JPYTUX;

HEOOXOAUMOCTEIO B ()OPMUPOBAaHWM HOBBIX 3HAaHHM, B TOM YHCIEC
dbopMyIUpOBaTh UJEH, MOHATHS, TUTIOTE3bl 00 OOBEKTAX U SBJICHUSIX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JEMUIIMTBI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyalMi0, BOCIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUNA KOHTPMEpP, KOPPEKTHUPOBATh
NpUHUMAEeMble pelieHus U JeUCTBUS, (OpPMYJIUPOBATh U OIEHUBATH PUCKU U
MOCJICICTBUSA, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YyHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUA

ba3oBble Jjornueckue aeiicTBus:

e BBIBIATh U XaPAKTEPHU30BATh CYIECTBEHHBIC NMPU3HAKH MATEMAaTHUYECKUX
00BEKTOB, TOHATHN, OTHOIICHWA MEXIYy TMOHATUSAMH, (POPMYIHPOBATH
OTpe/eNiCHUs]  TIOHATHH,  YCTAaHABIMBAaTh  CYIICCTBEHHBIM  MPU3HAK
KiaccuuKanuy, OCHOBaHUS g OOOOIIEHHS W CpaBHEHUS, KPHUTEPUU
MIPOBOJIUMOTO aHAJTHN3A;

e BOCIpPUHUMATh, (GOPMYIHPOBATH W  MPeoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATCIbHBIC, CIWHWYHBIC, YacCTHBIC W OOIIHE,
YCIIOBHBIE;



BBEISIBIISATh ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npotuBopeunss B (daKTaxX, JTaHHBIX, HAONIOACHHUSIX U YTBEPKICHHSIX,
npeIaraTh KPUTEPUH IS BBISBIICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPEYHIA;
JIeNaTh BBIBOJBI C HWCIIOIH30BAHMEM 3aKOHOB JIOTWKH, JCHYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHUH, YMO3aKIIOUCHUH 110 aHAIOTHH;

pa3buparh J0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPXKICHUHU (NPSIMBIE M OT
MPOTHUBHOI0), TPOBOIAUTH CaMOCTOSTEIBLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKuX (HaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus ydeOHOM 3anayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUsS, BBHIOMpaTh HauOojiee MOAXOMAIUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3oBbIe ucciienoBarebCKe 1eCTBUA .

UCTIOIh30BaTh BOMPOCH KaK HCCIIEIOBATENLCKHI WHCTPYMEHT ITO3HAHUS,
dbopMynMpoBaTh BOMPOCH], (PUKCHUPYIONIME MPOTHUBOpEUYUE, MpodiieMy,
CaMOCTOSITEJIHO YCTAHABIIMBAaTh HMCKOMOE W JlaHHOE, (hOPMUPOBATH
THIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UITUIO, MHCHHUC;

NPOBOJUTh IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKy COOOM;
CaMOCTOSATEIBLHO (OpMyITHpPOBaTH 00OOIIEHUS W BBIBOJBI IO pe3yJIbTaTaM
NPOBEAEHHOTO HAOIIOACHUS, WCCIEIOBaHUs, OICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U 0000IIICHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKKE BBIIBUTATh
MIPETIOIOKEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PabGora ¢ ungopmanmei:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMAIIMH, JAHHBIX,
HEOOXOAMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOWpaTh, aHAJIM3UPOBATh, CHCTEMATHU3MPOBATh M HMHTEPIPETUPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB M (JOPM MPEICTABICHNUS,

BEIOWpaTh (GopMy TpeACTaBiICHUS WHPOPMAMA ¥ WUTFOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JUarpaMmamMH, HWHOM rpadukod H HUX
KOMOMHAIIUSIMU,

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK TIO KPUTEPHSIM, MPEITIOKEHHBIM
YUUTENIEeM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CY>KJIEHHUSI B COOTBETCTBUH C YCIOBUSMU
U LEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHS MO XOJy pELICHUs
3aJlayu, KOMMEHTUPOBATH MOTYUYEHHBIN pe3ysIbTaT;

B XOJIe OOCYXKJIEeHUS 3a/71aBaTh BOMPOCHI MO CYHIECTBY OOCYKIaeMON TEMBbl,
npoOJieMBbl, pemaeMoil 3aJauun, BbICKa3bIBaTh MJI€H, HAlleJIEHHbIE HA MOMCK
pELICHHsI, COIMOCTAaBIATh CBOM CYXAEHUS C CYXKICHUSIMH JPYrux
YYaCTHHUKOB JHaJiora, OOHApyKUBAaTh pa3ju4M€ U CXOJICTBO MO3MUIIUH, B
KOppEeKTHOU popme GpopMyarpoBaTh pa3HOIIaCUs, CBOU BO3PaKEHUS;
NOPEACTaBIATh  PE3YJNbTAaTbl  PELICHUs 3aJ1auu, AKCIIEPUMEHTA,
UCCIIeI0BaHUsA, IPOEKTA, CAMOCTOSATENBHO BEIOMPATh (pOpMaT BBHICTYILICHUS
¢ y4€ToM 3aja4 MPE3eHTAlUU U OCOOCHHOCTEN ayTMTOPUH;

IOHMMAaTh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHONW U WHIUBHyaJIbHON
paboTHI MPHU PEIICHUN YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

OPUHUMATh LEJIb COBMECTHOM AEATEeNIbHOCTH, IUIAHUPOBATh OpraHU3alUI0
COBMECTHOM paloOThl, pacnpeAeysTh BHIbBI padoOT, IO0roBapUBaTbHCA,
o0CyXIaTh TPOIECC M Pe3yabTaT PaboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJIEH;

y4acTBOBaThb B TIpPymHmnoBbIx ¢opmax padboTel (0OCyxkaeHus, OOMeH
MHEHUSMH, MO3TOBbI€ IITYPMbI U JPYTHE), BBITOIHATH CBOIO YacTh padOThI
U KOOPJIMHUPOBATh CBOU JEUCTBHS C JPYITMMH WIEHAMH KOMAaH/BI,
OLICHMBATh KAauye€CTBO CBOEr0 BKJAJa B OOIIMA MNPOAYKT IO KPHUTEPHUSM,
c(hOpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

CaMoopraHmauml:

CaMOCTOSITEIbHO COCTaBJISITh IUIAH, aJITOPUTM pEIICHHsS 3aadyu (Wi ero
4acTh), BBIOMpATh CIIOCOO PEIICHUS ¢ YYETOM HMEIOIIUXCS PECypcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpOBaTh M KOPPEKTUPOBATH
BapUaHTHI PEIeHUI ¢ Y4ETOM HOBOM MHGOPMALIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ybTara
pElICHHUsT MAaTEMAaTUYECKOW 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPY PELICHUN 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaAWJCHHBIX OIMMOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA ACSATEILHOCTH MOCTABICHHON LIEIH U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTIKCHHUS WM HEIOCTIKCHHS 1IEJH,
HAXOJUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

NPEAMETHBIE PE3YJIBTATBI



K xonHmy oOyuenus B 7 KJjacce OOYYaIOUIUHCSA TOMYYUT CIEAYIOIINE
OpeIMETHBIE PE3YyJIbTAThI:

Pacnio3naBaTh HM3y4yeHHBIE TeOMETpUYEeCKue (Urypbl, ONpenensTh HX
B3aMMHOE PAacCIOJOKEHHE, H300pakaTb TeOMETpUYEeCKHue (QUTYPBI, BBITIOJHATD
YEpTEeXKU MO YCIOBUIO 3a1auyd. V3MepsaTh JIMHEHWHBIE W YIJIOBBIE BEIUYMHBI.
Pemate 3a1aun Ha BBIUMCIEHUE IJIMH OTPE3KOB M BEJIUYHH YIJIOB.

Henate rpyOyl0 OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYUH TMPEIMETOB B
peasbHOM KHU3HU, pa3MEpoB MNPUPOAHBIX OO0BEKTOB. Pa3nuuyarh pasmepbl 3THX
OOBEKTOB M0 NOPSAAKY BETUYHHBI.

CTpouTh 4epTEXH K TEOMETPUUECKUM 3a]1ayaM.

[Tonp30BaThCsd TPU3HAKAMM PABEHCTBA TPEYTOJbHHUKOB, HCIIOJIb30BATh
NPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PELICHUH 3aa4.

[IpoBOINTE JTIOTMYECKHUE PACCYKIACHUS C HCIOJIB30BAHUEM IE€OMETPUUYECKHX
TEOPEM.

[Tonp30BaThCAd MpPU3HAKAMHU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM  MEJMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYIOJIbHOIO
TPEYroJibHUKA, B PELIEHUN T€OMETPUUECKUX 3a/1aY.

OnpenensaTe napawiedbHOCTh NPSAMBIX C IOMOUIBIO YTJIOB, KOTOpPbIE 00pa3yeT
¢ HUMU cekymas. OnpenensaTs napauieJIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU A0 TOUYEK APYrOU MPSIMOMU.

Pematp 3aaum Ha kjeT4yaTol Oymare.

[IpoBOIUTH BBIYMCIEHUS M HAXOAHWTh YUCIOBBIE M OYKBEHHbBIE 3HAUCHUS
JIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOIOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPHU
NEepPECEUCHNN JIBYX MapajulelibHbIX MpsAMBIX cekyuleil. Pemate npakTuueckue
3a/1a4yv Ha HaXOXJIEHHUE YTJIOB.

Brnagers NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh OINpPEIENsTh
OMCCEKTPUCY YIila U CepPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUECKIE
MECTa TOYEK.

@opMyIMpPOBaTh OMNPEAEIEHUS OKPYXHOCTH M Kpyra, XOpIbl U JUAMETPA
OKPY>KHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMH. ¥ METh IPUMEHSThH 3TH CBOMCTBA MPHU
pELIeHNH 3a]ad.

Bnaners NOHATHEM ONKWCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHtp. [lonb3oBaThCs (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJbHHUKA IIEPECEKAIOTCS B OJHOM TOYKE, W O TOM, 4YTO CEPEIWHHBIE
NEPIEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OTHOM TOUKE.

Bianers noHsATHEM KacaTelbHOM K OKPYKHOCTH, TOJIb30BATHCSI TEOPEMOM O
NEPNEHIUKYJIPHOCTU KacaTeIbHON U paauyca, MPOBEIEHHOTO K TOUKE KaCaHHUS.



[Tonb30BaThCS MPOCTEUIIMMHU T'€OMETPUUYECKUMU HEPABEHCTBAMH, TTIOHUMATh
UX MPAKTUYECKHUI CMBICII.

IIpoBOINUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHMSI C ITOMOIIBIO LIUPKYJIS U
JIMHEUKMU.

K konmy oOyuenuss B 8 kJiacce oOyYaromIMiicsi TMOTYYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBlI YETBHIPEXYTOJBHUKOB, HMX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMM IIPHU PEIICHUHU F'€OMETPUYECKUX 3a]1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IEPECEUYEHHMS] MEIHMaH TPEeYrojbHHUKAa (LIEHTpa
Macc) B pEILIEHUH 3a/au.

Braners moHsATHEM CpeIHEN JUHUU TPEYrOJIbHUKA M TPAIELUH, TPUMEHAThH
X CBOMCTBA INPU PEUICHUWH TreoMeTpudeckux 3anad. [lomp3oBaTbes TeopeMon
Qajieca U TEOPEMOU O IPOMOPLIMOHATIBHBIX OTPE3Kax, IPUMEHITh UX JJIs1 PEIICHUS
IIPAKTUYECKUX 3a7a4.

[IpuMeHaTh npu3HaKK NOJ00US TPEYTOJbHUKOB B PEIICHUH T'€OMETPUIECKUX
3az1ay.

[Tonb3oBaThcss Teopemoin Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
NpaKTUYeCKUX 3axad. CTpoUTh MaTEMaTHYECKYH) MOJENb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIBHO JEJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Brmanerp mnoHATHMAMHM CHMHYyCa, KOCHMHYyCa M TaHIE€HCAa OCTpPOro yria
IPSIMOYT'OJILHOTO TpeyroibHuKa. [107gb30BaThbCsl STUMU MOHATUAMU ISl PEIICHUS
NPAKTUYECKUX 3a7a4.

Boraucasate (pa3nuuHbiMU crioco0aMu) IUIOUIAb TPEYroJbHUKA U IIOLIAAH
MHOTOYTOJIbHBIX ~ (Uryp (IOJIb3ysiCh, TJ€ HEOOXOAUMO, KaJIbKYyJISITOPOM).
[IpuMeHsATh MoyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1auax.

Brnagere NOHATHAMM BIHCAaHHOIO W LEHTPAJIBHOIO YIJa, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIUIAX, YIVIAX MEXIY XOpJAaMU (CEKYIIUMH) U YIJIe MEXIY
KacaTeIbHOM M XOPAOU NPH PENIEHNH I'€OMETPUYECKUX 3aa4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, NPUMEHATH CBOMCTBA
OIMCAHHOI0 YETBIPEXYTOJIBHUKA IIPU PELICHUU 3a/a4.

[IpuMeHATh MONydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIENIN IS 3a/1a4 peajbHOW KU3HU U MMPOBOAUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NIPUMEHEHUEM TNOoJ00UsS U TPUTOHOMETPUU (IOJIB3YSICh, TJ€ HEOOXOAMMO,
KJIbKYJISATOPOM).

K xonHmy oOyuenus B 9 kJjacce 0Oy4arOUIUHCSA TOMYYUT CIEAYIONINE
peIMETHbIE Pe3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (QYHKIUM OCTPBIX YIJIOB, HAXOIWUTh C HX
IIOMOIIBIO PA3JINYHBIE 3JEMEHTHI IPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue



IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaxonuTsh (¢ MoMOILbIO KadbKYJISTOPA) JJIHMHbI
U YIJIbl JUIsl HETaOJIUYHbBIX 3HAYEHUH.

[Tonb30Batbest hopmynamMu NPUBEACHUS U1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JUJI HAXOXKJEHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYHHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYroJIbHUKA («pELICHHE TPEYroJbHUKOBY»), NPUMEHATh HX IpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnaners moHsTMsSMEH  npeoOpa3oBaHMS  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB NOA00HBIX (uryp. [lonbp3oBaThest CBOWCTBaMHU 110100UsI TPOU3BOJIBHBIX
¢uryp, yMmeTb BBIYMCIATH JJIMHBI W HAXOAUTh YIJbl y MOAOOHBIX (uUryp.
[IpumensTs cBOMCTBa MOMOOMS B MPAKTUYECKUX 3a/ladyax. YMETh MPUBOIUTH
npUMepbl NOJOOHBIX GUTYP B OKPY’KAIOILIEM MHUPE.

ITonb30BaTECS TEOPEMAMU O IPOU3BEIECHUN OTPE3KOB XOPA, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBapaTe KacaTelIbHOM.

[Tonp30BaThCS BEKTOpaMH, MOHUMATh MX TEOMETPUYECKHA W (U3HUECKUI
CMBICJI, MPUMEHATh HMX B PEIIEHUU TECOMETPUUYECKUX U (PU3MYECKUX 3ajad.
IIpuMeHATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAX0XKICHHS IJIMH U YIJIOB.

[Tonb30BaThCSs METOAOM KOOPJIMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
pELIEHUH T€OMETPUUECKUX U MPAKTUYECKHX 3a/1ay.

Bnaners MOHATUSMU NMPABUIBLHOIO MHOTOYT'OJIBHHMKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI IYyTH OKPYXXHOCTH M PaJWaHHOM MEphl yria, YMETh BBIYUCIIATH ILIOMIAb
Kpyra u ero yacreil. [[puMeHATh moay4yeHHble YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM LEHTPbI) CUMMETPUHM (UTYyp, NPHUMEHSTH JIBHXKECHUS
IJIOCKOCTH B IPOCTEUIIUX CIydasiX.

[IpuMeHATh MOJIydEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJIENH JUISl 33]1a4 PEAIbHOM KU3HU U ITPOBOJUTH COOTBETCTBYIOLIME BHIYMCIICHHUS
C NPUMEHEHHEM NOJ00US M TPUTOHOMETPUYECKUX (PYHKUUU (MONB3YySCh, TIE
HE00XOUMO, KAJIbKYJISITOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
No n/nt HaumeHoBaHMe pa3/iesioB U TeM Kosmmuecrso yacos duekTpoHHbie (unudpoBbIe)
) NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypchl
[IpocTeiimne reomeTpuyeckre GUrypbl
1 U UX cBOMcTBA. 13Mepenne 14 https://lesson.edu.ru/02.3/07
re€OMETPUUECKUX BEJIMUUH
2 TpeyronsHUKH 29 https://lesson.edu.ru/02.3/07
3 [TapamnensHble npsMbIe, CyMMa YIJIOB 14 https://lesson.edu.ru/02.3/07
TpPEYroJbHUKA
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 https://lesson.edu.ru/02.3/07
IIOCTPOCHHUS
5 T[ToBTOpeHue, 0606IIeHIEe 3HAHMIT 4 https://lesson.edu.ru/02.3/07
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07
https://lesson.edu.ru/02.3/07

8 KUIIACC

No 11/ HanmenoBanue pa3jiesioB 1 TeM KosmuecrBo yacos DJIeKTpOHHBIe (LM (ppoOBHIE)
NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
1 YeTbIpEXyroJbHUKH 12 https://lesson.edu.ru/02.3/08
Teopema daneca u Teopema o https://lesson.edu.ru/02.3/08
2 IPONOPLUOHATIBHBIX OTPE3KaX, M0A00HBIE 15
TPEYrOJbHUKH
IImomans. Haxoxxnenue miomaaei https://lesson.edu.ru/02.3/08
3 TPEYTrOJIbBHUKOB U MHOTOYTOJIbHBIX 14
¢uryp. [Inomanu nonodHbIX huryp
4 Teopema [Tudaropa u Havana 10 https://lesson.edu.ru/02.3/08
TPUTOHOMETPUHU
Vriabl B OKpY>KHOCTH. BriricanHble u https://lesson.edu.ru/02.3/08
5 OTIMCaHHBIE YETHIPEXYT OJIEHUKH. 13
KacarenbHble k OKpyxHOCTH. Kacanue
OKPYHOCTEN
6 [ToBTopenue, 00001ICHNE 3HAHUH 4 https://lesson.edu.ru/02.3/08
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://lesson.edu.ru/02.3/08
https://lesson.edu.ru/02.3/08
https://lesson.edu.ru/02.3/08
https://lesson.edu.ru/02.3/08
https://lesson.edu.ru/02.3/08
https://lesson.edu.ru/02.3/08

9 KIIACC

No 11/ HaumeHnoBanue pas3iesioB H TeM KoanuecrBo yacos DJ1eKTpOoHHbIE (1u(pPOBHIE)
o n/m
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
Tpuronomerpus. TeopeMbl KOCUHYCOB
1 P P P Y 16 https://lesson.edu.ru/02.3/09
Y CUHYCOB. PelieHne TpeyrojibHUKOB
[IpeoOpazoBanue o 100US. https://lesson.edu.ru/02.3/09
2 MeTtpuueckre COOTHOLIEHUS B 10
OKPY>KHOCTH
3 BekTopst 12 https://lesson.edu.ru/02.3/09
4 JlekapToBbI KOOPAMHATHI HA TIJIOCKOCTH 9 https://lesson.edu.ru/02.3/09
[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[JIMHA https://lesson.edu.ru/02.3/09
5 OKPYXHOCTH M IIJIOLIAa/Ab Kpyra. 8
Brraucienune miomanen
6 JIBIKCHUS TTOCKOCTH 6 https://lesson.edu.ru/02.3/09
7 [ToBTOpenue, 0600IIEHNE, 7 https://lesson.edu.ru/02.3/09
CHCTEMaTHU3alUs 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



https://lesson.edu.ru/02.3/09
https://lesson.edu.ru/02.3/09
https://lesson.edu.ru/02.3/09
https://lesson.edu.ru/02.3/09
https://lesson.edu.ru/02.3/09
https://lesson.edu.ru/02.3/09
https://lesson.edu.ru/02.3/09




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC

Ne i/

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

[Ipocreiimme reoMeTpuIecKrue 0ObEKTHI

Msor OYTI'OJIbHHUK, JIOMaHad

CMeXHBIE U BCPTHKAJIbHBIC YTI'JIbI

CMexHBIE U BEPTUKAJIbHBIE YTJIbI

CMeKHBIE U BEPTUKAJIBHBIE YTJIbI

CMeXHBIC U BCPTHKAJIbHBIC YTI'JIbI

CMeXHBIE U BEPTUKAJIBHBIC YIJIBI

O N o B WIN| -

CMexHBIE U BEPTUKAJIbHBIE YTJIbI

R e R R =

o

10

N3mepenne IMHENHBIX U YTJIOBBIX
BEJINYMH, BBIYMCIIEHUE OTPE3KOB U YIJIOB
N3mepenne TMHENHBIX U YTIIOBBIX
BEJINYHH, BBIYUCIIEHUE OTPE3KOB U YIJIOB

[EEN

11

N3mepenne JIMHENHBIX U YIJIOBBIX
BEJINYMH, BBIYMCIIEHUE OTPE3KOB U YIJIOB

12

W3mepenrie IMHEWHBIX U YTIIOBBIX
BEJINYUH, BBIYMCIICHUE OTPE3KOB U YIJIOB

13

[lepumerp u miomans Guryp,
COCTaBJICHHBIX U3 NPSIMOYT'OJIbHUKOB

14

[lepumeTp u momanp Guryp,
COCTABJICHHBIX W3 MPSAMOYT'OJIbHUKOB

15

IlonsiTHe 0 paBHBIX TPEYTrOJIbHUKAX U




HEPBUYHBIE [TPEJICTABICHUS O PABHBIX
¢burypax

Tpu npusHaka paBeHCTBa

16 TPEYrOJIbHUKOB

17 Tpu npusHaka paBeHCTBa
TPEYTrOJIBHUKOB

18 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

19 Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB

21 Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

29 [Ipu3HaKy paBeHCTBA MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

23 [Ipu3HaKku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB
CBOICTBO M€IMaHBbI IPSIMOYTOJIBHOTO

24 TPEYroJbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€
CBOMCTBO MeMaHbI TPSIMOYTOJIBLHOTO

25 TPEYTrOJbHUKA, IIPOBEAEHHOHN K
TUIIOTEHY3€

26 PaBHOOe1peHHbIE U PABHOCTOPOHHUE
TPEYTrOJIbHUKHU

97 [Tpu3Haku u cBOMCTBA paBHOOEIPEHHOTO

TpPEYrojabHUKa




[Tpu3Haku 1 cBOHCTBA paBHOOEAPEHHOTO

28 1
TPEYroJbHUKA
29 [Tpu3HaKK ¥ CBOKCTBA PaBHOOEAPEHHOTO 1
TPeyroJbHHKa
30 HepaBeHcTBa B reoMeTpun 1
31 HepaBeHcTBa B reomeTpun 1
32 HepaBeHcTBa B reomMeTpuu 1
33 HepaBeHcTBa B reoMeTpun 1
34 [IpsiMOYTOJIBHBIN TPEYTrOJIBHUK C YTIIOM 1
B 30°
35 IIpsAIMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM 1
B 30°
36 KonTponbHas pabota no teme 1
"TpeyrosbHuKN"
37 [TapannenbHbie TpsSIMbIE, UX CBOWCTBA
38 [TsaTeiii moctynat EBknuaa
HakpecT nexxarniue, COOTBETCTBEHHBIE U
39 OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC 1
IpY TIepeCeUeHUH MapajIeIbHBIX
IPSAMBIX CEKYIIEH
HaxkpecT nexaiiue, COOTBETCTBEHHBIE U
40 OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC 1
NPY TIEpECEUCHUH MapaICIbHBIX
IPSIMBIX CEKYIIEN
HaxkpecT nexaiiue, COOTBETCTBEHHBIE U
41 OJIHOCTOPOHHUE YTIJIbl, 00pa30BaHHbIE 1

IIPU [IEPECEUEHUH NapalieIbHbIX
IPSIMBIX CEKYIIEH




HaxkpecT nexaiiue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE

42 IpY TIepECeUCHUH MapalIeIbHBIX L
IPSIMBIX CEKYIIEN
Hakpect nexarye, COOTBETCTBEHHbIE U
43 OJIHOCTOPOHHUE YIJIbI, 00pa30BaHHBIE 1
IpY TIEpECEUSHUH MapalICITbHBIX
IIPSIMBIX CEKYIIEN
[Tpu3Hak napanienbHOCTH MPSMBIX
44 Yyepe3 PaBEHCTBO PACCTOSIHHM OT TOUEK 1
OJHOM IIPSMOM 10 BTOPOM MpsIMOM
[Tpu3Hak mapamienbHOCTH MPSMBIX
45 4yepe3 paBEHCTBO PACCTOSIHUN OT TOUYEK 1
OZHOM IIPSAMOM 10 BTOPOU HPSIMOM
46 CymMa yrIioB TpeyroibHUKA 1
47 CymMma yriioB TpeyroyibHUKa 1
48 BHermHue yribl TpeyroabHUKa 1
49 BHemHue yribl TpeyroiabHUKa 1
KonTponbHas pabota no teme
50 "ITapasuienpHble MpsIMbIE, CyMMa yIJIOB 1
TpeyrojabHuKa"
51 OKpyKHOCTb, XOpABI U JTUAMETP, UX 1
CBOMCTBa
52 KacaTenbHast K OKpY>KHOCTH 1
53 OKpy’KHOCTb, BIIUCAHHAS B yroJl 1
54 OKpyXHOCTb, BIMCAaHHAS B YTOJI 1
95 ITonsatue o 'MT, npumeHenue B 3agayax 1
56 Ilonstue o 'MT, npuMenenue B 3ajayax 1




buccekTpuca u cepeTUHHBIN

o7 MEPIEHAUKYIISAP KAK TEOMETPUUYECKHE 1
MECTa TOYEK

58 OKpyXHOCTb, OITUCAHHASI OKOJIO 1
TPEyroJbHUKA

59 OKpy’KHOCTb, OTIUCAHHAs OKOJIO 1
TPEYroJbHHUKA

60 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1

61 OKpYyXHOCTb, BIICaHHAs B TPEYTOJILHUK 1

62 [pocreiimme 3a1a9u Ha IOCTPOCHHE 1

63 [pocreiimue 3a1a4u Ha TOCTPOCHHE 1
KonrponbHas pabora o teme

64 "OKpyXHOCTh U KpyT. [ 'eoMeTpuieckue 1
MOCTpOeHUA"
[ToBTOpenue u 00001IeHNE 3HAHUT

65 OCHOBHBIX IIOHATHUI U METOAOB Kypca 7 1
KJacca

66 HroroBasi koHTpoIbHAs paboTa 1
[ToBTOpeHue u 00001IeHNE 3HAHUT

67 OCHOBHBIX IIOHATUI U METOZIOB Kypca 7 1
KJacca
[ToBTOpeHue u 0600IIEHNE 3HAHUI

68 OCHOBHBIX IIOHATUH U METOOB Kypca 7 1
Kjacca
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8 KUIIACC

KoanuyecTBo 4acos

Ne ni/m Tema ypoka B KonTtpoabHbie IIpakTnyeckue
cero padoThbI padoThbI
1 [Tapannenorpamm, ero Npu3HaKku u 1
CBOWCTBa
5 [laparenorpaMmM, ero NpuU3HaKu U 1
CBOHCTBa
3 [Tapannenorpamm, ero Npu3HaKu u 1
CBOMCTBA
YacTHble clly4an napaiesiorpaMMOB
4 (IpsIMOYTOJIBHUK, POMO, KBaJpar), UxX 1
NPU3HAKH U CBOMCTBA
YacTHble ciTydan mapajsieiorpaMMOB
) (IpSAMOYTOITFHUK, POMO, KBaJparT), UX 1
MPU3HAKH U CBOMCTBA
YacTHble clly4an napaijiesiorpaMMoB
6 (TIpsIMOYTOJTEHUK, pOMO, KBaJpaT), UX 1
IIPU3HAKU U CBOMCTBA
Tpaneuus 1
PaBHOOOKas ¥ IpAMOYTOJIbHAS Tpaneuun 1
9 PaBHOOOKAs ¥ IPSMOYTOJIBHAS TPATICIIUH 1
10 Merton ynBoeHHST MEIHAHBI 1
11 LlenTpanbpHas cuMMeTpuUs 1
12 KonrtponbHas pabota o teme 1 1

"YeTpIpEXyroabHUKN"




Teopema darneca u Teopema o

13 MPOTIOPIIMOHATIBHBIX OTPE3Kax L

14 CpenHsist TMHUS TPEyroJbHUKA 1

15 CpenHsist TMHUS TPEyroJbHUKA 1

16 Tpanenus, e€ cpeHsst TUHUAS 1

17 Tpaneuus, €€ cpeaHss JIMHUA 1

18 IIponopunoHanbHbIE OTPE3KU 1

19 [IponopiinoHanbHBIC OTPE3KH 1

20 LlenTp Macc B TpEyroJibHUKE 1

21 [TonoGHBIE TPEYTONBHUKA 1

22 Tpu npuzHaka nog06Ms TPEYroJbHUKOB 1

23 Tpu nmpu3HakKa 1Mo 100us TPEYTrOJIbHUKOB 1

24 Tpu npu3HaKa noJ00Hs TPEYTrOJIEHIUKOB 1

25 Tpu npuzHaka noJ00Hs TPEYroJbHUKOB 1

26 [TpumeHeHne nog00us P pelIeHUH 1
MPAaKTUIECKUX 33124

97 KonTponbHas pabora no teme "Ilogo0OHbIE 1
TPEYroJabHUKN"

28 CaoiicTBa MIOIAIEH T€OMETPUUECKUX 1
¢buryp

29 @opMynbI 115 TUIOIIAAH TPEYTOJIbHHKA, 1
napasuiesorpaMma

30 ®opMynbl 1)1 TUIOIAAM TPEYTOJIbHUKA, 1
napasuienorpaMma

31 @opMynbI 1JIs TUTOINAAH TPEYTOJIbHHKA, 1
napasuiesorpaMma

32 ®opmyisl 4J1d IIOLAAHN TPEYTOJIbHUKA, 1




napamjieiorpamMmma

@opMyIIBI 1JIs IUIOIIAHA TPEYTOJIBHUKA,

33 1
napaJiesiorpaMmma
34 Brruncnenue miomaaeit CIoKHbIX GUryp 1
35 [Tnomanu ¢puryp Ha KiIeT4aTon Oymare 1
36 [Tnomaau nogo0HBIX Guryp 1
37 [Tnomanu nono6HeIX puryp 1
38 3aa4yu ¢ MPAKTUYECKUM COJIEp>)KaHUEM 1
39 3a/a9u ¢ MPaAKTUICCKUM COACPKAHHEM 1
40 Pemenue 3agau CVHOMOL[IBIO MeToAa 1
BCIIOMOTATEJILHOM IUIOMIATN
41 Kontponbhas padota o teme "ILmomans" 1
42 Teopema Iludaropa u e€ npumeHeHue 1
43 Teopema Iudaropa u e€ npumeHeHue 1
44 Teopema Iludaropa u e€ npumeHeHue 1
45 Teopema Iludaropa u e€ npumeHeHue 1
46 Teopema IMudaropa u e€ npumeHeHUe 1
OmnpeneneHre TPUTOHOMETPUUECKUX
(GYHKIUH OCTPOTO yria MPsIMOYTOJILHOTO
47 TPEYroJIbHUKA, TPUTOHOMETPHUECKHUE 1
COOTHOIICHHS B MPSMOYTOJIEHOM
TPEYrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUIECKOE 1
TOXKIECTBO
49 OCHOBHOE TPUTOHOMETPUUYECKOE 1
TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE 1




TOXKIOECCTBO

KonTponbhas pabora no teme "Teopema

o1 "
[Tudaropa u Hayasia TPUTOHOMETPUHN

59 Bnucannsie v LeHTpaabHBIE YIJIbI, YTOJ
MEXKy KacaTeJbHOU U XOpAOH

53 Brmcannsie u ieHTpaIbHBIC YTIIBI, YTOJ
MEXKIy KacaTeJIbHOU U XOpAOoH

54 Bnucannsie v LeHTpaabHBIE YIJIbI, YTOJ
MEX1y KacaTeJIbHOW U XOPA0U

95 VYTibel MeXAY XOpJIaMU U CEKYLTUMU

56 Vsl MeXIy XOpJaMU U CEKYITUMU
Bnrcannsie u onucaHHbie

57 YETBIPEXYTOJILHUKH, UX MMPU3HAKU U
CBOMCTBA
Bnucannsie u onucanubie

58 YeThIPEXYTONbHUKH, UX IPU3HAKH U
CBOMCTBA
BrincanHnbie 1 onrcaHHbIe

59 YETHIPEXYTOJIbHUKH, UX MPU3HAKU U
CBOMCTBA
[IpumeHeHre CBOMCTB BIUCAHHBIX U

60 OMHMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
pEIIeHUU TEOMETPUIECKUX 3a71a4
IIpumeHeHne CBOKCTB BIIMCAHHBIX U

61 OMHUCAHHBIX YETHIPEXYTOJbHUKOB MPH
pEIICeHUH TeOMETPUUECKUX 3a7a4

62 B3anmuoe pacnonoxxeHue AByx

OKpYKHOCTEH, 00II1e KacaTeIbHbIe




63 Kacanue okpyxHoCTEH 1
KonTponbhas pabora o teme "Yrisl B

64 OKPY’KHOCTH. BIIMCaHHBIE U ONMCAHHBIE 1
YETBIPEXYTOJIbHUKH"
IToBTOpEHNE OCHOBHBIX OHATUH U

65 METOJIOB KypCOB 7 ¥ 8 KJIacCOB, 1
00o01IeHne 3HaHuI
IToBTOpEHNE OCHOBHBIX MOHATHUI U

66 METOJI0B KypcOB 7 U 8 KIIacCOB, 1
000011IeH1E 3HAHUNA

67 Wtorosas koHTposibHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHATHI U

68 METOJIOB KypCOB 7 M 8 KJIacCOB, 1
000011IeHrE 3HAHUNA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KIIACC

KoanuyecTBo 4acos

Ne ni/m Tema ypoka Beero KonTtpoabHbie IIpakTnyeckue
padoThbI padoThbI
1 Omnpenenenrie TPUrOHOMETPUYECKUX 1
¢bynkuuit yrios ot 0° 1o 180°
2 ®opmyIbl IPUBEIECHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema KOCHHYCOB 1
5 Teopema KOCUHYCOB 1
6 Teopema cuHycOB 1
7 Teopema cuHyCOB 1
8 Teopema CHHYCOB 1
9 HaxoxeHre JJIMH CTOPOH U BEJIMYUH 1
YTJIOB TPEYTOJBLHUKOB
10 Pemenue TpeyroasHUKOB 1
11 Pemienue TpeyroabHUKOB 1
12 Pelenue TpeyroibHUKOB 1
13 Pemenne TpeyroasHUKOB 1
14 [IpakTHyeckoe NpUMEHEHUE TEOPEM 1
CUHYCOB ¥ KOCHHYCOB
15 [IpakTHYeckoe IpUMEHEHUE TEOPEM 1
CUHYCOB M KOCHHYCOB
16 Kontponbhas pabota o teme "Perenue 1 1
TPEYrOJIHbHUKOB"
17 [TonsiTie 0 npeobpazoBaHUK OO0 1




18

CoOTBETCTBEHHBIE 3JIEMEHTHI IOJOOHBIX
buryp

19

COOTBETCTBEHHBIE JIEMEHTHI MOAOOHBIX

¢buryp

20

Teopema o npou3BeICHUHN OTPE3KOB XOP/I,
TeopeMa O MPOU3BEICHUHN OTPE3KOB
CEKYILIHUX, TEOpEMa O KBaJpaTe
KacaTeJIbHOM

21

Teopema 0 MpoOU3BEAECHUH OTPE3KOB XOP/,
TeopemMa O MPOU3BEICHUN OTPE3KOB
CEKYIIIUX, TEOpEMa O KBaJpaTe
KacaTeJIbHOM

22

Teopema 0 MpoOU3BEAECHUH OTPE3KOB XOP/,
Teopema O MPOU3BEICHUN OTPE3KOB
CEKYIIIUX, TEOpeEMa O KBaJpaTe
KacaTeJIbHOMI

23

24

IIpuMeHeHne TEOpEM B pELIEHUH
reOMETPUUECKUX 3aa4

[IpuMeHeHre TeopeM B pelICHUU
F€OMETPUUYECKHUX 3a/1a4

25

IIpumeneHue TeopeM B peleHun
r€OMETPUYECKHX 3a1a4

26

Kontponbhas paboTa o teme
"IIpeobpa3oBanue nonodus. Merpuueckue
COOTHOLIEHUSI B OKPY>KHOCTH"

27

Omnpenenenne BEKTOpoB. PU3NUECKU U
rE€OMETPUYECKUHA CMBICI BEKTOPOB

28

CnoxxeHre U BEIYATAHUE BCKTOPOB,




YMHOXKCHHE BEKTOpPA HAa YUCIIO

CnoxxeHre U BEIYATAHUE BCKTOPOB,

29 YMHO>KEHUE BEKTOPa Ha YUCIIO

30 CrnoxeHue 1 BBIYUTaHUE BEKTOPOB,
YMHOJKEHHE BEKTOpa Ha YUCIIO

31 Paznoxxenue BexkTopa no aABym
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa
CxanspHoe pOU3BEICHUE BEKTOPOB, €TO

33 MPUMEHEHHE JISI HAXOXICHHS JUTHH U
yIJ10B
CkansipHoe MPOU3BECHUE BEKTOPOB, €T0

34 NPUMEHEHHE ISl HaXOXKACHUS JITUH U
yTJIOB

35 Pemrenue 3a1a4 ¢ TOMOIIBIO BEKTOPOB

36 Pemrenue 3a1au ¢ moMoI1bI0 BEKTOPOB

37 [IpuMeHeHne BEKTOPOB IS pEIICHHS 3a1a4
buzukn

38 Konrpomnsnas padora o Teme "Bekropsr”

39 JlexapToBbI KOOPJMHATHI TOYEK Ha
TUTOCKOCTH

40 VYpaBHEHHE TIPAMOi

41 YpaBHeHHE NpAMON

42 YpaBHEHHE OKPYKHOCTU

43 KoopaunaTs! Touek nepecedeHus
OKPY’KHOCTH U NPSAMOU

44 Meroa KOOpAMHAT NPU PELICHUN




TrCOMETPHUCCKHX 3a/1a4, PAKTUICCKUX
3a7a4

Meron KOOpAMHAT IPU PELICHUN

45 Tre€OMETPUUYECKHX 3a7a4, IPAKTUYECKUX 1
3ama4y
Meton KOOpAMHAT NPU PELIEHUHN

46 reOMETPUYECKUX 33/a4, PAKTHUECKUX 1
3a1a4

47 KonrtponbHas padora no teme "/lekapToBbl 1
KOOPJMHATHI HA IIOCKOCTH"

48 [IpaBuiTbHBIE MHOTOYTOJIEHUKH, 1
BBIYUCIICHUE UX JIEMEHTOB

49 Yucno . JInmmHa OKPYKHOCTH 1

50 Yucno . [InmmHa OKpYKHOCTH 1

o1 JlnuHa nyru OKpy>KHOCTH 1

52 Pannannas mepa yria 1

53 [Tnomane kpyra, cekTopa, CerMeHTa 1

94 [Tnomane kpyra, cekTopa, CerMmeHTa 1

95 [Tnomane kpyra, cekTopa, CerMeHTa 1

56 [TousiTHE O NBMKEHUHU IUIOCKOCTH 1

57 [TapannensHBIN IEpeHOC, TOBOPOT 1

58 [TapannenbHbIN IEPEHOC, TOBOPOT 1

59 [TapannenpHpli IEPEHOC, IOBOPOT 1

60 [TapannensHbIN IEpeHOC, TOBOPOT 1

61 [IpumeHeHne qBUKEHNI ITPU pEeIIEHUN 1
3aga4

62 KonrponbHas pabota no temam 1




"[IpaBusIbHBICE MHOTOYTOJIbHUKH.
OKpyXHOCTb. [IBHKeHUs MIOCKOCTH"

63

[ToBTOpenue, 0000IIeHNE, CUCTEMATHU3ALHS
3HaHMH. 3MepeHne reoMeTpuuecKux
BEJIMYHH. TPeyroabHUKH

64

[ToBTOpeHme, 0600IIEHNEe, CUCTEMATH3AITHS
3HaHuil. [lapamiensHble u
MEPICHIUKYIISIPHBIC TIPSIMbIC

65

[ToBTOpeHue, 060061IeHNE, CCTeMaTH3alIs
3HaHU. OKPY>KHOCTh U KPYT.
I'eomeTprueckre NoCTpoeHUs. YTJIbl B
OKPY>KHOCTH

66

[ToBTOpeHue, 060061IeHNE, CCTeMaTH3alIns
3HaHui. BricanHble 1 onMcaHHbIe
OKPY>KHOCTH MHOTOYTOJIbHIKOB

67

HToroBast KOHTpOJIbHAs paboTa

68

[ToBTOpeHue, 060061IeHNE, CCTEeMaTH3alIs
3HAHUHU

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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