MUHHUCTEPCTBO NPOCBEIEHUSI POCCUNCKOM ®EIEPALIMNA
Mununcreperso odpasoanust HoBocuGupckoii 061acTu
Jlerrsipesa Jlionmuiaa HBanoBua

AHOO wkoaa "Aspopa"

PACCMOTPEHO COI'JTACOBAHO

Ha 3acenanu MO npeamMeToB 3aMeCcTHTelb JUPEeKTOpa
€CTECTBEHHO-HAay4HOr'o MK AHOO ko] "Aspopa”
AHOO mkossl "ABpopa" M
[Tpoxosn Ne _/ ot & aBrycra 2023 r. I_[langToaa H.P.
Pyxosoautens MO //jl/ ) 1aBgcra 2023 r.

['peuniunukosa A.C.

PABOYASI IIPOTPAMMA
(ID 489577)

yueounoro kypea «I'eomerpusi»

JUls 00y4Jaroumxcs 7-9 KiaccoB

Hosocuoupek 2023



MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[elOB IIKOJbHOM MaTEMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHWM M B3aMMHOE  pACIOJIOKEHUE, ONUPAECTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHUs reOMETpUH Ha ypPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JI0Ka3aTEIbHBIE PACCYKIEHHUSI, CTPOUTH JIOTUYECKHE YMO3AKIOUEHHUS], I0KA3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykKJIe€Huss «OT TMPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEUICHWH KAK MAaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaT€MaTUYECKHE MOJIETM  pEalbHBIX JKU3HEHHBIX CHUTyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBaTHOCTh ITOJYYEHHOTO PE3YyJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4eOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYP
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHUE MOIYYEHHBIX yMEHUH B (U3UKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBoWcTBay, «l3Mepenue
F€OMETPUYECKUX  BEIMYMH», «/[eKapTOBBl ~KOOpAMHATBI HAa  IUIOCKOCTH,
«BekTops», «JIBmkenus miaockoctiy, «IIpeodpazoBanus mog00us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Hefient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJleNt0), B 9 kiiacce
— 68 yacoB (2 yaca B HEJIEIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apajuiensHOCTh U IEPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmetrpuuHsble purypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHU B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS MU JIMHEWKU. TpeyrojbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTrONBHBIA ~ TPEYTrOJAbHUK. (CBOWCTBO MEAMAaHbl MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TPEYTroabHUK € yIriioM B 30°.

HepaBeHcTBa B IeOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosbllieM yriie U OOJbLlIel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTH M NpsiMor. KacaTenbHas u cexkymas K OKpY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHeie
clly4au MapajijieiorpaMMOB (TIPSIMOYTOJIBHUK, pOMO, KBajparT), UX MPU3HAKUA U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpsimoyroJibHas Tpamemus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHuUKa.

[Togobue TtpeyronbHUKOB, Ko3pdunueHnt mnomodbus. I[lpuzHaku momoOus
TpeyroJbHUKOB. [[puMeHeHue noao0us npu penieHuy MPakTUIECKUX 3a1a4.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. Dopmynsl i IUIOMIATU
TpeyrojbHHKa, HapasuieiaorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IJIOMAaAeH
noI0OHBIX (uUryp.

Brruncnenune miomaneil TpeyroJbHUKOB U MHOTOYTOJIbBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pereHun
MPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro YIJIa IMPsIMOYI'OJBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpHUecKHe (YHKIUH
yrioB B 30, 45 u 60°.

BrircanHbie U LIEHTpabHBIE YTIIbl, YTOJI MEXAY KacaTelIbHOM U XOpI0i. YTIIbI
MEXIYy XOpJaMU M CEeKylUIMMH. BrHcaHHbIE M OMHCAHHBIE YETHIPEXYTOJbHUKH.
B3aumHoe pacrnonoxxeHue AByX OKpyskHocTe. Kacanue okpyxknocteil. OOuiue

KacaTeJbHbIE K IBYM OKPYXKHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKIECTBO. DOPMYIIBI IPUBEACHUS.

Pemenue TpeyroapsHUKOB. TeopeMa KOCUHYCOB U TeOpeMa CUHYCOB. Pemienue
MPaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpa3oBanue nogodus. Ilonodrue cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O HpPOU3BEACHUM OTPE3KOB XOpPJ, TEOPEMBI O HPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBapaTe KacaTEIbHOMU.

Bektop, anumHa  (MOIyJdb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HaJ BEeKTOpaMu. Pa3noxkeHWe BeKkTopa IO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsipHOE NPOU3BEICHHE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS IJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TNIOCKOCTU. Y paBHEHUS IPSIMOM U OKPY>KHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYXKHOCTEH M MpsMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JTMHA OKPYKHOCTU. | pagycHas u paguaHHas
Mepa yIJia, BBIUMCIECHHE JUIMH Iyr OKpyxkHocTeu. [Imomane kpyra, cekropa,
CerMEeHTa.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM (GUTYp (dJIeMEHTapHbIE
npeacraienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSLIEMY POCCHUHUCKON
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAIU3ALUU €r0
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHUEM JIOCTH)KCHHII HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIrO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCHEIMHON MNpodeccHuOHaTbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUINA3ALMH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIE0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONoJyYns:

TOTOBHOCTBHIO TMPUMEHSATh MaTeMaTHYECKHE 3HAHUS B HHTEpPEcax CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(HOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTIO K€ MpaBa IPyroro 4eJ0BeKa;

7) 3K0JI0rHYecKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIIEHKH
WX BO3MOXHBIX ITOCJICACTBHUI IS OKPYXKAIOIMIEH CPebl, OCOZHAHUEM TJI00ATBHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPaAKTUYECKYIO JEATeIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIHpOBaTh WJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUS W JeUCTBUSA, (HOPMYJIMPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 10oruyecKkue 1eMcTBUA:

e BBIBILITH M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKK MAaTEMaTUYECKHUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, yCTAaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHpPUHUMATH, (OPMYIHpPOBaTH M  IPEOOPA30OBBIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpUIATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KpUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEHW U MPOTHBOP CUHNIA;
JIeNnaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE W OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PAKTOB, BBICTPAWBaTh apPTryMEHTALMIO, TPUBOIUTH
IPUMEPBI U KOHTPIIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCY KICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HanWOoJiee TOIXOMAMUNA C y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEIO0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMynIupOBaTh BOINPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPoOIeEMy,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (opMHpOBaThH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MMO3UIINIO0, MHEHUE;

IPOBOJAUTH IO CaMOCTOSTEIbHO COCTABJICHHOMY IUIAaHY HECJIOKHBIM
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEKTYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIEHUSI M BBIBOJABI MO pe3yJibTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BBIJIBUTAThH
MPEOJIOKEHHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHHUS;

BbIOMpaTh (GOpMY MPEACTaBICHUS HMHPOPMALMH U HILIIOCTPUPOBATH
peraemMbie  3aJladyd  CXeMaMH, JIudarpaMmamMu, HWHOW rpaduKod W UX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENIEM UIIH CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U @OpMYHHpOBaTB CYXKJICHUA B COOTBCTCTBUU C YCIIOBUAMU
H OejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS MO XOIy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJYYECHHBIN pPe3yJIbTaT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOU TEMBI,
npo0eMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATH CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
auanora, OOHapy»KWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyITHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPECTABIIATh PE3YJIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllUU U OCOOEHHOCTEH ayIMTOpHUY;

MOHMMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUTYy AIbHON
palboTHI IPH PEIIeHNU YUYEOHBIX MaTeMaTHUECKHX 3a]1aY;

MPUHUMATh 11€Jh COBMECTHOM JESITENIbHOCTH, TUIAHUPOBATh OPTraHU3AIUIO
COBMECTHOI paboThbl, pachpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy»XIaTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmnoBeIX (opmax padoTel (0OCyxkaeHus, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMBbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh pabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAue€CTBO CBOEro BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHHs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJICTh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJIS IIPoIIecca U pe3yibTaTa
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETH TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTH P PEIICHUU 3a7a4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HAWJICHHBIX OMMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEIATEIBHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHHS 1IeJH,
HaXOJUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIbTATBI



K xoHiy oOyuenus B 7 Kjacce OOyYarONIMICS TOJYYHUT CICTYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3ydeHHBIE TCOMETPUYECKUE (UTYPBI, OIPENeIsaTh HX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEOMETPHUECKUE (QUTYPBHI, BBITIOIHSATH
YEPTEKH MO YCIOBUIO 3a7a4d. I3MepsATh TMHENHBIE U YIJIOBBIE BEJIMUUHBI. Pemarts
3a7]a4M Ha BBIYMCJICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Henate TpyOyrO0 OIICHKY JHHEHHBIX W YTJOBBIX BEJIMYMH IPEIMETOB B
pealbHOW KU3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOIb30BAThH
MIPU3HAKKA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJBHUKOB IPU PEIICHUHN 3a1a4.

[IpoBOINUTH JTOTHYECKUE PACCYKICHUS C MCIIOJIB30BAHHUEM I€OMETPHUUYECKUX
TEOpPEM.

[Tonmp30BaThCA MNpPHU3HAKAMU PABEHCTBA MNPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM MEIUAHbI, MPOBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEIICHUY I'€OMETPUUECCKUX 3a]ad.

OnpenensiTe napauieIbHOCTh IPSIMBIX C OMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMH cekymas. OnpeaensiTe MapayieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSIMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[TpoBOANTE BEIYMCIICHHS U HAXOIUTh YUCIOBBIC 1 OYKBEHHBIC 3HAUCHHS YIJIOB
B F'€OMETPUYECKUX 3a7ayax C MCMHOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX TMpPU TEPECEYCHUU JIBYX
MapajuIeIbHBIX NPSMBIX CEKylIeH. Pemare npakTuueckue 3aadyi Ha HaXOXKICHUE
YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTA TOYEK. YMETh OMNPENCATh
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, TT0JIb30BAThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pEILICHUY 3a7a4.

Brnagete moHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOU TOUKE.

Brnagets noHsATHEM KacaTelbHOU K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTelIbHOM U paanuyca, MPOBEAEHHOTO K TOYKE KaCaHHUs.



[Tonb30BaThCSA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMM, TTIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE TTOCTPOEHUS C MOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xkoniy oOyuenus B 8 kiacce oOydarOnIMiics TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM TMEPECEUCHMs] MEIHWaH TPEyrojibHUKa (LEHTpa
Macc) B peIlIeHUH 3a/1ay.

BnaneTs noHsATHEM CpeHEN TMHUY TPEYTOIbHUKA U TPAIIELIMH, IPUMEHSTh UX
CBOMCTBA IIpU PEUICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOM O NPONOPLHUOHAIBHBIX OTPE3Kax, NPUMEHATh HX JUIS PELICHUs
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
IIPaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B IPAKTHYECKUX 3a]a4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagete DOHATHSMU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEYrojbHUKA. [10J1b30BaThCSl 3TUMU MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuyHbIMU crIoco0aMu) IUIOLIA/b TPEYTOJIbHUKA U TUIOLIAIN
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TI€ HEOOXOJUMO, KAJIbKYJISATOPOM).
[IpuMeHsTh MOoyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yTIia, HMCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yTJaX, yrjlax MeXay XOopAaMH (CEKYIIUMHU) U YIJIe MEXKITY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSATh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTONIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHmy oOydenuss B 9 kJjacce oOydYaromuiicsi TMOJMYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBHIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrONbHUKA («peleHue



PSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJISATOPA) JJIUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHUH.

[Tonb30Batbes hopmyaamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM JIJII HAXOXJICHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCMHYCOB JUIsl HAXOKJIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pelIeHuN TeOMETPUYECKUX 3a/1au.

BnaneTs noHsTHSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAO0OWS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIIbl y NoA00HBIX ¢uryp. Ilpumensars
CBOMCTBa MOA00MA B MPAKTUYECKUX 3aJadyax. YMETh MPUBOAUTH MPUMEPHI
10JI0OHBIX (PUTYP B OKPY>KAIOILIEM MUDE.

[Tonb30BaTECS TEOPpEMAMU O MPOU3BEIECHNUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBICII, MPUMEHATh HUX B PEUICHUU TEOMETPUYECKHX U (PU3NYECKHX 3a/]au.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonp30BaTHCA METOIOM KOOPAUHAT HA IIIOCKOCTH, IPUMEHSTH €r0 B PEILICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Bnanets NOHATHSMH NMPAaBUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphlI yria, YMETh BBIYUCIATH ILUIOIIA b
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonuth ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasiX.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00US U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
No 11/ HaumeHoBaHue pa3iesioB M TeM Koanuecrso yacos JuaexkTpoHHbIe (HU(POBHIE)
) MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE pecypchl
[Ipocreiimme reoMmerpuueckue GUTypsI
1 1 uXx cBoiicTBa. I3mepenue 14 bubnuoreka [{OK https://m.edsoo.ru/7f415e2e
TCOMETPHUYCCKUX BEIIMIUH
2 TpeyronbHuKH 22 bu6nuoreka LIOK https://m.edsoo.ru/7f415e2e
I1
3 ApAICILHEIC [IPAMPIC, CyMMA YIIOoB 14 bu6mmoreka LIOK https://m.edsoo.ru/7f415e2e
TPEyroJIbHUKa
O T
4 KPYXHOCTE | KPYT. & COMCTpHHCCAe 14 Bu6miorexa [JOK https://m.edsoo.ru/7f415e2¢
MTOCTPOCHHS
5 [ToBTOpeHue, 06001IeHNE 3HAHUI 4 bubnmoreka [{OK https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

No 11/ HaumeHoBaHue pa3iesioB U TeEM Koanuecrso yacos JuaexkTpoHHbIe (LU(PpOBHIE)
) NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
1 YeThIpEXyTrobHUKU 12 bubmuoreka [{OK https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MPOMOPLUOHAIBHBIX OTPE3KaxX, MOJOOHBIE 15 bubnuoreka L{OK https://m.edsoo.ru/7f417e18

TPECYTOJIbHUKHN

[Imomane. Haxoxaenue momanei
3 TPEYTrOJbHUKOB U MHOTOYTOJIbHBIX 14 bubnmoreka [{OK https://m.edsoo.ru/7f417e18
¢buryp. [Inomaau nogobHbIX Guryp

Teopema [Iudaropa n Hauana

4 10 bubmuoreka I{OK https://m.edsoo.ru/7f417e18
TPUTOHOMETPUU
Vsl B OKpy:KHOCTU. BriicanHsie u

5 e e 13 bubmuoteka I{OK https://m.edsoo.ru/7f417e18
KacarenbHble k okpyxHOCTU. Kacanue
OKPYXHOCTEU

6 [ToBTOpenwue, 006001IeHNE 3HAHUI 4 bubnuoreka [{OK https://m.edsoo.ru/7f417e18

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

HaumeHoBaHue pa3/ieioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (HU(POBHIE)

Ne n/m
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
1 Tpuromomerpis. Teopembl kocHHyCoB 16 BuGnorexa LIOK https://m.edsoo.ru/7f41al2¢
U CUHYCOB. Pelienne TpeyroisHIKOB
[IpeoOpazoBanue moa00wms.
2 Metpuyeckrue COOTHOLIEHUS B 10 bu6nuoreka L{OK https://m.edsoo.ru/7f41al2c
OKPYXHOCTHU
3 Bexropst 12 bubnmoreka [{OK https://m.edsoo.ru/7f41al2c
4 JlekapToBBI KOOPAMHATHI HA IIJIOCKOCTH 9 bu6nuoreka L{OK https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOIBHUKH. [[nHa
5 OKPYXHOCTH M ILIOIIAb Kpyra. 8 bubnuoreka LIOK https://m.edsoo.ru/7f41al2c
Brruncnenue mnomanei
6 JIBM>KEHUS TUNIOCKOCTH 6 bubnuoteka [{OK https://m.edsoo.ru/7f41al2c
7 Hostopertne, O606meHI:Ie’ 7 bu6nuoreka IIOK https://m.edsoo.ru/7f41al2c
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosanuyecTBo yacos
Ne i/ Tema ypoka
Bcero
1 [Ipocreiinme reoMeTpruuecKue 0ObEKTHI 1
2 MHOTroyroisHUK, JOMaHas 1
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
4 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
5) CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
9 W3mepenne TUHEHHBIX U YTIIOBBIX BEJTUYMH, BBIYUCICHNE OTPE3KOB U YTJIOB 1
10 W3mepeHne TUHEHHBIX U YIIIOBBIX BETUYNH, BBIYUCIEHUE OTPE3KOB U YIJIOB 1
11 W3mepenne TUHEHHBIX U YTIIOBBIX BEJTMYMH, BBIYUCICHNE OTPE3KOB U YTJIOB 1
12 W3mepenne TUHEHHBIX U YTIIOBBIX BEJTUYMH, BHIYUCICHNE OTPE3KOB U YTJIOB 1
13 Ilepumerp u miomaas GUryp, COCTaBICHHBIX U3 MPSMOYTOJIbHUKOB 1
14 [lepumetp u momaab GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB 1
15 [ToHsATHE O paBHBIX TPEYTOJILHUKAX U NEPBUYHBIE MTPECTABICHUS O PaBHBIX (PUTYpPax 1
16 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB 1
17 Tpu npusHaka paBeHCTBA TPEYrOJIbHUKOB 1
18 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB 1
19 Tpu npusHaka paBeHCTBA TPEYrOJIbHUKOB 1
20 Tpu npu3HaKa paBeHCTBA TPEYTOJIHHUKOB 1
21 Tpu npru3Haka paBeHCTBA TPEYTOJIbBHUKOB 1




22 [Tpu3HaKK paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJILHUKOB 1
23 [Ipu3HaKu paBeHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHUKOB 1
24 CBOIiCTBO MeIMaHBbI IIPSIMOYTOJIBHOI'O TPEYTOJIbHUKA, IPOBENEHHOM K TUIIOTEHY3€E 1
25 CBolicTBO MeIMaHbl IPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, TPOBEIEHHON K TUIIOTEHY3€ 1
26 PaBHOOEIpEeHHBIC 1 PABHOCTOPOHHUE TPEYTOJIBHUKHN 1
27 [Ipu3Haky u cBOMCTBa paBHOOEAPEHHOTO TPEYTOJbHUKA 1
28 [Ipu3Haku u CBOMCTBAa paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
29 [Ipu3Haky u cBOMCTBa paBHOOEAPEHHOTO TPEYTOJbHUKA 1
30 HepaBeHnctBa B reoMeTpun 1
31 HepaBenctBa B reomeTpuu 1
32 HepaBeHnctBa B reoMeTpun 1
33 HepaBenctBa B reomeTpuu 1
34 [IpssMOyTONBHBIN TPEYTOJIBHUK C YoM B 30° 1
35 [IpssMOyTOBbHBIN TPEYTOIBHUK € yTioM B 30° 1
36 KonrtponbHas padota no reme "TpeyroabHUKT" 1
37 [TapamenpHble NpsMbIE, UX CBOMCTBA 1
38 [Iateiif noctynar EBkinaa 1
39 Haxpecr nexarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE IPU 1
NepeceueHn ! MapauieIbHbIX MPSMBIX CEKyIeH
40 Haxpecr nexxarniue, COOTBETCTBEHHBIE U OJJHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC TIPU 1
NepeceueHNH MapauIeTbHBIX MPSMBIX CEKYIIeH
41 Haxkpecr nexarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE IPU 1
NepeceueHnH MapauieIbHbIX MPSAMBIX CEKyIIeH
42 Haxkpecr nexarye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YTJIbl, 00pa3oBaHHbIE TIPU 1

[IEPECCUCHUH NaPAIIJICNIbHBIX IIPSIMBIX CEKYLIEH




Haxpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHUE YTJIbl, 00pa30BaHHBIC IPU

43 [IepeCceueHUH NapauIeIbHbIX MPSAMBIX CEKyIleH 1
44 [Ipu3Hak napajienbHOCTH NPSMBIX YE€PE3 PABEHCTBO PACCTOSHUM OT TOYEK OJHOM MPSAMOU 110 1
BTOPOW NPSAMOiA
45 [Tpu3HaK napamienbHOCTH NPSMBIX Yepe3 PABEHCTBO PACCTOSHUI OT TOYEK OJJHOW IPSMOil 10 1
BTOpOU MPSMOI
46 CyMmMa yriioB TpeyrojibHUKa 1
47 CymMmMa yriioB TpeyrojibHUKa 1
48 Bremnue yrisl TpeyrojbHHAKa 1
49 Buemnue yriibl TpeyroipHUKa 1
50 KonTponbnas pabota no teme "llapamiensHbie mpsiMble, CyMMa YTJIOB TPEyTrojabHUKA" 1
o1 OKpy>KHOCTb, XOP/IbI U TUAMETP, UX CBOMCTBA 1
52 KacarenbHast K OKpy>KHOCTH 1
53 OKpy’>KHOCTb, BIIUCAHHAS B yTOJI 1
54 OKpy’KHOCTb, BIIUCAHHAS B YTOJI 1
55 [Tonstne o I'MT, npumeHeHue B 3a1a4ax 1
56 [Tonsitue o I'MT, npumeHeHue B 3a1a4ax 1
o7 buccekTpuca u cepeIMHHBIN NEPIEHANKYIISP KAK TEOMETPUUECKHAE MECTA TOUEK 1
58 OKpy’KHOCTb, OIIMCAHHAsI OKOJIO TPEYTOJIbHUKA 1
59 OKpyXHOCTbH, ONTUCAHHASI OKOJIO TPEYTOJIbHUKA 1
60 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1
61 OKpy>KHOCTb, BIIMCAHHAS B TPEYTOJILHUK 1
62 IIpocreiimue 3a1auu Ha IOCTPOEHUE 1
63 IIpocreiimue 3a1aun Ha TOCTPOEHUE 1
64 Kontponbnas padota mo teme "OKpy>KHOCTB U KpyT. ['eomeTpruueckne mocTpoeHus" 1
65 IToBTOpenue u 0000IIeHNE 3HAHNN OCHOBHBIX MOHATHIA U METOJIOB Kypca 7 Kilacca 1




66 Hrorosast KoHTpoOIJIbHAsE paboTa 1
67 [ToBTOpenue n 0000IIeHNE 3HAHNI OCHOBHBIX IMOHITHI U METOJIOB Kypca 7 Kiacca
68 [ToBTOpeHMNE 1 006001IIeHNE 3HAHUI OCHOBHBIX IMOHSATUI M METOJIOB Kypca 7 Kiiacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIACC

Koaun4yecTBO 4acoB

Ne i/ Tema ypoka
Bcero
[TapannenorpamM, ero Npu3HaKku U CBOMCTBA
[TapannenorpamMM, ero Npu3HaKku U CBOMCTBA 1
[MapannenorpamMm, ero Mpu3HAKH U CBOWCTBA
4 YacTHble ciaydyau napauiesorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBaJpaT), UX HIPU3HAKU U 1
CBOICTBa
5 YacTtHble cayyau napauienorpaMMoB (IPsSMOYTOJIbHUK, pOMO, KBaipaT), X IPU3HAKU U 1
CBOMCTBA
5 YacTHble ciyyau napauiesorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBaJpar), UX NPU3HAKU U 1
CBOMCTBA
Tpaneuus 1
PaBHOOOKas U IpsIMOYTOJIbHAS TPATIELIUU 1
9 PaBHOOOKas ¥ IPSIMOYTOJIbHAS TPANICLIUU 1
10 Meton yaABOEHHUS MEIUAHbI 1
11 IlenTpanpHas cuMMeTpus 1
12 KonTponbhas padota no teme "HUeTbIpEXyTronbHUKHN" 1
13 Teopema daneca u Teopema 0 MPOMOPIIMOHAIBHBIX OTpe3Kax 1
14 Cpenusia muHus TpEYroJbHUKA 1
15 CpenHsist TMHUS TPEyToJIbHUKA 1
16 Tpaneuws, e€ cpeaHsist TUHHAS 1
17 Tpaneuus, e€ cpeaHsis TUHUA 1
18 [TponoprinoHanbHBIE OTPE3KU 1
19 [IponopuroHagbHBIE OTPE3KH 1




20

IlenTp Macc B TpEyroJbHHUKE

1
21 [TogoOHbIE TPEYTOTBLHUKHI 1
22 Tpu npuzHaka mogo6us TpeyroJbHUKOB 1
23 Tpu npuzHaka nogo6us TpeyroJbHUKOB 1
24 Tpu npuzHaKa moao0us TPEYroJIbHUKOB 1
25 Tpu npuzHaka mogoous TPEyroJbHIUKOB 1
26 [IpuMeHeHnue moao0ust MPU PEIICHUH MPAKTUYECKUX 3a71a4 1
27 Konrponsnas padora o reme "[lomo0HbIe TpEYTrOIHHUKH" 1
28 CaoiicTBa mIomaaeii reoMmeTpuieckux Guryp 1
29 dopMyIIbl TS TUIOIIAAM TPEYTOJIbHUKA, TTapajliejiorpaMma 1
30 dopmyIibl IS TUIOIIAIH TPEYTOJIbHUKA, TapauieiorpaMma 1
31 @dopMyITbl TS TUTOIIAAH TPEYTOJIFHUKA, MTapajlieorpaMma 1
32 DopMyITbI IS MIIOMAAN TPEYTOJIbHHUKA, Mapaienorpamma 1
33 @dopMyITbl TS TUTOIIAAH TPEYTOJIFHUKA, MTapajlieorpaMma 1
34 Brruucnenue niomiaaeit cioxHbIX GUryp 1
35 [Tnomanu duryp Ha kieTyaToit Oymare 1
36 [Tnomanu mogoOHBIX puryp 1
37 [Tnomanu momno6HBIX puryp 1
38 3a1a4uu ¢ MPAKTHICCKUM COJICPKAHHEM 1
39 3aza4yu ¢ MPaKTUYECKUM COAECpPKAHUEM 1
40 Pemrenue 3agad ¢ mOMOIIBIO METO4A BCIIOMOTraTEIbHOHN IIOIIAIN 1
41 KonTponbHas pabota mo teme "ILnomans" 1
42 Teopema [Iudaropa u e€ npumeHenue 1
43 Teopema [Tudaropa u e€ npumeHeHme 1
44 Teopema I[Tudaropa u e€ npuMeHenue 1
45 Teopema [Tudaropa u e€ npumeHeHme 1




46 Teopema [Mudaropa u e€ npumeHeHme 1

47 Omnpenenenre TPUTOHOMETPUYECKUX (PYHKIIMNA OCTPOTrO yrila MPSMOYTOJIbHOTO TPEYTOJIbHUKA, 1
TPUTOHOMETPUYECKHE COOTHOIIICHUS B TIPSIMOYTOJILHOM TPEYTOJIbHUKE

48 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1

49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1

50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1

ol Kontponbnas padota no teme "Teopema Iludaropa u nayana rpuronomerpun" 1

52 BrucanHble U IeHTpaIbHbIE YTIIbI, YTOJI MEKIY KacaTeabHOU U XOPI0i 1

53 BrnucanHble ¥ IEHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOpJ0U 1

54 BrucanHble U IeHTpaIbHbIE YTIIbI, YTOJI MEKIY KacaTeabHOU U XOPI0i 1

55 VYTIibl MEXAY XOpJlaMu U CEKYLIUMU 1

56 VYTrubl MeXAY XOpJaMu U CEKYLIUMU 1

o7 BrnucanHble M OnMCaHHBIE YETBIPEXYTOIBHUKY, UX IPU3HAKU U CBOMCTBA 1

58 BrrcanHble U OMHMCaHHbBIE YeTHIPEXYTONBHUKY, UX TPU3HAKU U CBOMCTBA 1

59 BrrcanHbIe U OMHMCaHHBIE YETHIPEXYTONBHUKY, UX TPU3HAKU U CBOHCTBA 1

60 [TpuMeHEeHHE CBOMCTB BIIMCAHHBIX U OMMMCAHHBIX YeTHIPEXYTOILHUKOB TIPU PEIICHUN 1
TreOMETPHUECKUX 33124

61 [IpuMmeHeHne CBOMCTB BIMCAHHBIX U OMIMCAHHBIX YETHIPEXYTOILHUKOB IIPU PEIICHUN 1
TE€OMETPUUYECKUX 3a/1a4

62 B3aumHoOe pacronoxeHue IByX OKPyKHOCTEH, 00IIHe KacaTeIbHbBIS

63 Kacanune okpyxHOCTEHN 1

64 KonTponbHas pabota no Teme "VYribl B OKpYKHOCTU. BrincanHbie U onucaHHbIe 1
YEThIPEXYTOJIbHUKH"

65 [ToBTOpEHNE OCHOBHBIX MIOHITHI U METOZIOB KypcoB 7 U 8 Ki1accoB, 0000IIICHNE 3HAHUN 1

66 [ToBTOpEHNE OCHOBHBIX MOHSATHI 1 METOJIOB KypcOB 7 U 8 KllacCoB, 00001IeHNe 3HAHUI

67 WroroBas koHTpoJibHAs paboTa




68 [ToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB KypCcOB 7 U 8 KJIaCCOB, 0000IIIeHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KUIIACC

Koaun4yecTBO 4acoB

Ne i/ Tema ypoka
Bcero
1 OmnpeneneHne TPUrOHOMETPUIECKUX GyHKIUK yriioB ot 0° 1o 180° 1
2 dopMyIIbl IPUBEICHUS 1
3 Teopema kocuHYCOB 1
4 Teopema kocuHyCOB 1
5 TeopeMa KOCHUHYCOB 1
6 Teopema cunycoB 1
7 Teopema cunycoB 1
8 Teopema cunycoB 1
9 Haxosxnenne AiMH CTOPOH M BETTMYUH YIIIOB TPEYTOJIEHUKOB 1
10 Pemenne TpeyroabHUKOB 1
11 Pemenne TpeyrosbHUKOB 1
12 Pemenne TpeyroabHUKOB 1
13 Pemenue TpeyroabHUKOB 1
14 ITpakTHyeckoe MpUMEHEHNE TEOPEM CHHYCOB U KOCHHYCOB 1
15 [IpakTHueckoe MpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1
16 KonTponbhas pabota no Teme "Perienne TpeyroibHUKOB" 1
17 [Tonsatue o npeoOpazoBaHUM MTOIO0US 1
18 Co0TBETCTBEHHBIE FIEMEHTHI MOJOOHBIX PUTYD 1
19 CoOTBEeTCTBEHHBIE 3JIEMEHTHI MTOI00HBIX GUTYP 1
20 Teopema o mpou3BeIeHUH OTPE3KOB XOPJI, TEOPEMa O IPOU3BEACHNHU OTPE3KOB CEKYIITHX, 1

TeopeMa o KBaJpare KacaTeabHOH




Teopema o pon3BEACHUH OTPE3KOB XOP/, TEOPEMa O IPOU3BEACHUH OTPE3KOB CEKYIIUX,

21 TeopeMa O KBaJpare KacaTeabHON 1
29 Teopema o mpousBeieHUH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEACHUHU OTPE3KOB CEKYIITHX, 1
TeopeMa O KBaJpare KacaTeJIbHON

23 IIpuMeHeHMEe TeOpeM B PEIIEHUU M'eOMETPUYECKUX 3a/1ad

24 [TpumMeHeHne TeOpeM B PEIICHUH TeOMETPUYECKHX 33124

25 [IpuMeHeHMEe TeOpeM B pPELIEHUH T€OMETPUUYECKHX 3314

26 KonTponbHas padora o Teme "lIIpeodpazoBanue nogodus. MeTpudeckue COOTHOIICHHUS B 1

OKpY>kHOCTH"

27 Onpenenenne BeKTOpoB. OU3NUECKU U T€OMETPUUYECKHI CMBICI BEKTOPOB 1
28 CrnoxeHne 1 BIYNTaHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YU CIIO 1
29 CrnoxeHre ¥ BRIYMTaHHE BEKTOPOB, YMHOXKEHHE BEKTOpA HA YHCIIO 1
30 CroxeHure 1 BIYNTaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1
31 PasnosxeHne BekTopa 1o IByM HEKOJJIMHEAPHBIM BEKTOPAM 1
32 Koopaunats! BekTopa 1
33 CkansipHoe MpOU3BEACHNE BEKTOPOB, €T0 MPUMEHEHHE JJIs1 HAXOXKACHUS JITTMH U YTJIOB 1
34 CkansipHoe Mpou3BeICHNE BEKTOPOB, €T0 MPUMEHEHHE JJIsl HAXOXKACHUS JIIMH U YTJIOB 1
35 Pemrenne 3amad ¢ nOMOIIBIO BEKTOPOB 1
36 Pemrenue 3a1au ¢ TOMOIIBIO BEKTOPOB 1
37 [IpumeHneHne BEKTOPOB Ui pelieHus 3aaad Gu3suKu 1
38 Konrtponsnas padora no reme "Bekropsr” 1
39 JlekapTOBBI KOOPAMHATHI TOYEK HA TUIOCKOCTH 1
40 VYpaBHeHHE MpsMoOi 1
41 VYpaBHeHHE MpsMO 1
42 YpaBHEHHE OKPYKHOCTH 1
43 KoopaunaTsl TOuek nepecedeHnst OKpYKHOCTU U IPSAMOK 1




44 Meroa KOOpAMHAT MPU PELIEHUH T€OMETPUYECKUX 3aa4, IPAKTHUECKUX 3a/1a4 1

45 MeTo KOOpAMHAT IIPU PEIICHUU T€OMETPUYECKUX 3a/1ad, IPAKTUYECKUX 3a]a4 1

46 Metoa KoopAMHAT MPH PEIICHUH T€OMETPHUECKUX 3aj1ay, MPAKTHUECKUX 3a7a4 1

47 KonrtponsHas padora o Teme "JlekapTOBbI KOOPAMHATHI HA TIOCKOCTH" 1

48 [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHCICHUE UX JIEMEHTOB 1

2

49 Yucno w. JImmHa OKpY>KHOCTH 1

50 Yucno n. JInruHa OKpy>KHOCTH 1

ol JINHA 1yTH OKPYKHOCTH 1

y y

52 Panuannas mepa yria 1

53 [lmomaae kpyra, cekropa, CErMeHTa 1

54 [Tnomanp kpyra, cekTopa, cerMmeHTa 1

55 [Tnomane kpyra, cekTopa, CerMeHTa 1

56 ITonsaTHE O ABM)KEHUH INIOCKOCTH 1

S7 [TapannensHbIN IEPEHOC, TOBOPOT 1

58 [TapannenpHbIi IEPEHOC, TOBOPOT 1

b

59 [TapanmiensHbIi IEpeHOC, TOBOPOT 1

60 [TapanmiensHbIi IEpeHOC, TOBOPOT 1

61 [IpumeHneHne IBUKEHUN ITPYU PELICHNUN 3aa4 1

62 KonTponbnas padota no Temam "IIpaBuiibHble MHOTOYTOJIbHUKH. OKpYKHOCTb. [[BHXKEHUS 1
IIJIOCKOCTH"

63 IToBTOpenue, o0o0IIeHNE, cUCTeMaTH3alMs 3HaHuH. VI3MepeHrne reoMeTpuyecKiX BeTMUHH. 1
TpeyroapHUKH

64 [ToBTOpenue, 06o0mIEeHNE, cucTeMaTH3aIws 3HaHu#. [lapauienbHbIe U IepICHTUKY IS PHBIE 1
MpsiMbIe

65 [ToBTOpeHmE, 0000MIEHNE, CUCTeMaTH3alks 3HaHui. OKpYXHOCTh B KpyT. [ 'eomeTprdeckue 1

MOCTPOCHHUS. YTIIbI B OKPYKHOCTH




[ToBTOpenue, o0o0IIeHNE, CUCTEMAaTH3AIMs 3HaHUH. BrincaHHbIE U ONMCaHHBIE OKPYKHOCTH

66 1
MHOTOYTOJIbHUKOB
67 HToroBast KOHTpOJIbHAs paboTa
68 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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