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MHHOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWMH M3 OCHOBHBIX pAa3/EJIOB IIKOJBHOM MAaTEMAaTHKH,
MMEIOIINIA CBOEU LEbI0 00ECIEeUnTh M3yYEeHUE CBOMCTB M pa3MepoB (QUIYp, HX
OTHOLIEHWII M  B3aUMHOE pAaclOJIOKEHHWE, OIHMPAETCS Ha JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUIO. LIeHHOCTh M3y4yeHUs reoOMEeTpUHM Ha YpOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YIUTCS TTPOBOIUTD
JOKa3aTeJIbHbIE PACCYXKAEHUS, CTPOUTH JTOTHYECKHE YMO3AKIIOUEHUs, JOKA3bIBATh
UCTUHHBIE YTBEP)KICHHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOAMTH
paccyKIeHuss «OT MPOTHUBHOIO», OTJIMYAaTh CBOMCTBA OT MPHU3HAKOB,
dbopMynHpoBaTh OOpaTHBIE YTBEPKACHUSI.

Bropoii nenbr0 u3y4eHHs] T€OMETpPUM SBISETCS HCHOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPHU PEIIEHUM KaK MaTEeMaTU4YEeCKUX, TaK M IMPAKTUYECKUX 3ajad,
BCTPEUAIOIIUXCA B pealibHOM ku3HU. OOyyaromuics JOJDKEH HayYUThCs
OTIpPENIEINTh TEOMETPUUYECKYIO (UTYpY, OMHCATh CIOBaMU JAHHBIM 4YepTEX WU
PUCYHOK, HAMTH TUIONIAIb 3€MEJIbHOTO YYacTKa, paCCUUTATh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOT'O Kalesids win TpeOyeMble pa3Mephbl rapaxka ajis aBTOMOOWIIA.
DTOMy COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuu 3agad MPAKTHUECKOIO XapakTepa OOY4aroIIMKUCsS YYUTCS CTPOHUTH
MaTE€MaTUYECKUEe MOJIEIM  PEATbHbIX JKU3HEHHBIX CHUTYyallMil, TPOBOAMTH
BBIUMCIICHUS U OLIEHUBATh aJ€KBATHOCTH MOJIYyYEHHOI'O PE3YNbTaTa.

KpaiiHe BaxxHO NOAYEPKUBATH CBSI3U TEOMETPUM C JPYrUMU YYEOHBIMH
npeIMeTaMHi, MOTUBUPOBATh MCIIOIb30BATh ONMPEEICHHS T€OMETPUUECKUX (puryp
U TIOHSTUH, IEMOHCTPUPOBATH MPUMEHEHHE IMOJIYYCHHBIX YMEHUH B (pu3MKe U
TEXHUKE. OTH CBsI3W HauOosee SpKO BUAHBI B TeMax «BekTopsy,
«Tpuronomerpuueckue COOTHOWIECHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

YueOHnblii kypc «l'eomMeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3Ieibl
conepxanusi: «l'eomerpuueckue Qurypsl u uUX CcBoicTBay, «M3Mepenue
FEOMETPUYECKUX  BEIMYUH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTH»,
«BexTope», «JIBIKeHU MI0CKOCTHY, «IIpeoOpazoBanus mogoous».

Ha u3yuenune yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henenm0), B 8 Kjaacce — 68 yacoB (2 daca B Heaen0), B 9
Kiacce — 68 gacoB (2 yaca B HECIIO).



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Havanbnbie nonstust reomerpun. Touka, npsmas, OTpPE30K, Jdyd. YToi. Buasl
yriaoB. BeprukanbHble W CMeXHbIE yribl. buccektpuca yrna. Jlomanas,
MHOI'OYIroJIbHHUK. IlapasuienibHOCTh M NEPIEHIUKYIIAPHOCTD IIPSIMBIX.

Cummerpuunble  ¢Qurypsl. OCHOBHBIE CBOWCTBA OCEBOH CHMMETpHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOIIIEM MHPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO LUPKYJISl W JIMHEWKU. TpeyrojbHUK.
BeicoTra, MmennaHa, OuccekTpuca, uX CBOMCTBA.

PaBHOOenpeHHBII W  PaBHOCTOPOHHUN  TpPeyroibHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBA M TNpU3HAKU paBHOOEAPEHHOrO0 TpeyrojbHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U IPU3HAKK NApaJUIEIbHBIX NPSIMBIX. CyMMa yIJIOB TPEYTrOJIbHHUKA.
Brenrnue yrisl TpeyrojbHHKA.

[IpssmoyrosibHBI  TpeyronbHUK. (CBOWCTBO MEIHMAHBI MPSAMOYTOJIBHOTIO
TpEyrojibHUKa,  IPOBEAEHHOM K  Trunore”Hyse. IlpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTONIBHBIN TPEYTONBHUK € yIioM B 30°.

HepaBeHncTBa B I€OMETpPUU: HEPABEHCTBO TPEYI'OJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJbllieM yriie U OOJbIIeH CTOPOHE TPEYroJIbHUKA.
[TeprieHAUKYIISIp U HAKJIOHHAS.

I'eomerpuueckoe wmecto ToYek. buccektpuca yrima W CepeIMHHBIN
NEPHEHIUKYJIISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTb M Kpyr, XOpJa M JAuameTp, HUX CBoilcTBa. B3aumHoe
PacroJIOKEHHE OKPYXHOCTH U NpsMoi. KacarenbHas u cekymas K OKpYKHOCTH.
OKpy)XHOCTh, BIIMCaHHas B Yroj. BnucaHHas W oONHMCaHHAs OKPYXHOCTH

TPEYroJbHUKA.
8 KUIIACC

Yereipéxyronpauku. [lapannenorpamm, ero nmpu3Haku U CBOMCTBA. YacTHBIE
clly4au TMapajuiesiorpaMMoB (TIpSIMOYTOJILHUK, POMO, KBajpaT), WX MNpPU3HAKU U
cBoiictBa. Tpamernus, paBHOOOKass Tpareuus, €€ CBOWCTBA W MPU3HAKHU.
[IpssMoyroJsibHAas Tpanenusi.

Meron yaBoenusi meauansl. LlenTpansHas cummerpus. Teopema dDaneca u
TEOpEMA O MPOIOPUUOHAIBHBIX OTPE3KaX.

CpenHue nTuHUM TPEYroabHUKA U Tpaneuuu. LIeHTp Mmacc TpeyroiabHHKA.

[lomobue TpeyronbHUKOB, KOdPduimeHT mnomodus. I[lpuzHaku momoous
TPEyroiabHUKOB. [IprMeHenne no100us Mpy pelieHur MPaKTUIECKUX 3a/1ay.



CpoiicTBa momaaeld reomerpudeckux ¢uryp. Dopmynsl A IUIOMIATA
TpPEeYrojibHUKa, MapajuiesorpamMmma, pomoOa u Tpaneuud. OTHOLIEHUE TIIoUaae
OI00HBIX PUTYP.

Brruncnenne miomanend TpeyrojJbHHKOB U MHOTOYIOJIbBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemenun
NPAKTUYECKUX 3a/]au.

CHHYyC, KOCHMHYC, TaHT€HC OCTpPOro yrija MpsMOYrOJbHOIO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpPUTOHOMETPUUYECKHE (PYHKIIMU
yrioB B 30, 45 n 60°.

BnucanHble M LEHTpalbHBIE YIVIBI, YrOJI MEXKIY KacaTeJIbHOW M XOPIOW.
Yrmel  Mexay XopaamMuM M CEeKyIIMMHU. BrnmcaHHble M ONHCAaHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnosokeHue AByX OKpykHocre. Kacanume

okpyxHocTei. O01ue KacaTenbHbIE K IByM OKPY>KHOCTSIM.
9 KUIIACC

Cunyc, xocuHyc, TaHreic yraoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOpPMYIIBI MPUBEICHHUS.

Pemenue TtpeyrompHuKoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB.
PemieHne mnpakTUYecKUX 3aJad C MCIHOJIb30BAHUEM TEOPEMBbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [Tono6ue coOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 mpou3BeNEHUH OTPE3KOB XOpA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYILHX, TEOpPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, amumHa  (MOOyNnb)  BEKTOpa,  COHANpaBJEHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAINPABICHHBIE  BEKTOPbL,  KOJJIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIlEpallMM HaJ BEKTOpaMM. PaznoxeHue BekTOpa IO IBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHatsel BekTOpa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAX0XK/ICHHSI IJTUH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PAaBHEHHUs NPSAMOW U OKPYKHOCTH
B KOOPJIMHATAX, NIEPECEUECHNE OKPYKHOCTEN U MPSAMBIX. METO KOOpJAUHAT U €ro
IPUMEHEHHUE.

[IpaBunbHBIE MHOrOYrojabHUKM. JInmmHa oOkpyxkHOcTH. ['pagycHas wu
paavaHHas Mepa yria, BBIYMCICHHE JJIMH Oyr okpyxHocted. IDlnomans kpyra,
CEKTOpAa, CErMEHTA.

JIBU>KeHUs TUIOCKOCTH U BHYTPEHHHE CUMMETpUHM (uryp (3JieMeHTapHbIe
npeacrasienus). [lapannensusiii nepenoc. [IoBopoT.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS TMPOrpaMMbl  y4eOHOro Kypca
«I"eoMeTpus» XapaKTEepU3yIOTCS:

1) maTtpuoTu4ecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K IMPOLUIOMY M  HACTOSAIIEMY POCCHUUCKOU
MaTreMaTUKH, LIEHHOCTHbIM  OTHOIIEHWEM K  JOCTHMKEHUSM  POCCHUHCKHUX
MaTEMATUKOB M POCCHMCKOW MAaTEMATUYECKOW MIKOJbI, K HMCIOJIb30BAHUIO 3THUX
JOCTHXKEHUN B IPYTMX HAyKax M MPUKIAIHBIX cepax;

2) rpa:kIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S13aHHOCTEH TpaK/IaHWHA U PEaJM3aINH €T
npaB, TMpPEACTaBICHHEM O MAaTeMaTHUYeCKUX OCHOBaX (DYHKIMOHUPOBAHMUS
pa3IMYHbIX CTPYKTYp, SBJICHUI, MPOLENYp T'PaKJAaHCKOro o0IIecTBa (HampuMmep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K OOCYXKJIEHUIO STUYECKHUX MPOOJIEeM, CBSI3aHHbIX
C TMPAaKTUYECKUM MPUMEHEHUEM JIOCTUKEHHUM HAyKd, OCO3HAHUEM BaKHOCTH
MOPaIbHO-3TUYECKUX MPUHIUTIOB B JEATEILHOCTH YUYEHOTO;

3) Tpya0BO€E BOCHIUTAHUE:

YCTaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEUICHUM NPAKTUYECKUX 3a]ad
MAaTeMaTH4YECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUHM BCEW JKWM3HM JJIsl YCIENMHOM mpodeccuoHaIbHOM
NESATeTbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HaHHBIM BHIOOPOM H
MMOCTPOCHUEM WHIUBUIYAILHON TPACKTOPUU OOPA30BAHUS U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTNYecKo0e BOCIIUTAHME:

CIIOCOOHOCTBIO K JMOIHMOHAJIHPHOMY ¥  3CTETUYECKOMY  BOCIPHAITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/Jau, PEHICHUH, pacCyKICHUW, YMEHUIO BUICThH
MaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:

OpPUECHTAallMEN B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
Ipe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa, MPUPOIBI U
oOmecTBa, MOHUMAaHWEM MaTEMaTUYECKONM HaykKh Kak c@epbl YeIoBeuecKou
NEATENBHOCTH, 3TAaloOB €€ pa3BUTUA M 3HAYMMOCTH ISl Pa3BUTHS LUBUIIM3ALWH,
OBJIAJICHUEM SI3BIKOM MATEMAaTHUKH M MAaTeMaTUYECKOW KYJIbTYpOH Kak CPeICTBOM
MO3HAHUSI MHpPA, OBJIAJACHUEM MPOCTEUIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
NEATENBHOCTH,



6) ¢usuuyeckoe BocnuTaHHMe, (POPMHPOBAHME KYJILTYPbI 310POBbA U
IMOLMOHATBHOI0 0J1ar ONmoJIy4us:

TOTOBHOCTBIO IIPUMEHATh MAaTEMATUYECKUE 3HAHUS B MHTEPECAX CBOErO
3I0pOBbsl,  BEIEHUS  3J0pOoBOro oOpa3a JKHU3HUM  (340pOBOE  IUTAHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qunueckas
AKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBBIKA pe(IeKCUM, TPU3HAHHEM CBOETO
paBa Ha OMIMOKY M TaKOro K€ MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEMATHYECKUX 3HAHUM JJI PELICHUS 3a/1a4
B 00JIaCTH COXpPaHHOCTH OKpY)Kalolled Cpeabl, IUIAHUPOBAHUS TOCTYIKOB H
OLICHKM HMX BO3MOXHBIX IOCIEACTBUM I OKDPYKAIOILIEW Cpelnbl, OCO3HAHHWEM
rJI00AJTILHOTO XapaKTepa dKOJOTHYECKUX TPOOIeM U MyTell UX pelIeHus;

8) amanTanmsa K M3MEHAOIUMCH YCJIOBUAM COLHHAJIBHOW M NPUPOAHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCIIOBHUSX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHS CBOE€M KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO NESITEIbHOCTh, B TOM YHUCIE
YMEHUE YYUThCS Yy APYrux JoJel, NMpuoOpeTath B COBMECTHOH N€ATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUH U3 ONBITA IPYTUX;

HEOOXOAMMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAaHUH, B TOM YHCIE
(opMynHpoOBaTh UJIEU, MOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIMUTHl COOCTBEHHBIX 3HaHUM U
KOMIIETEHTHOCTEM, IUIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaThb  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOMIMIA KOHTPMEp, KOPPEKTUPOBAThH
OpPUHUMAEMble pEIIeHUs] U ACUCTBUS, (OPMYJIUPOBATH M OLIEHUBATh PUCKH U
MOCTEeICTBUS, (POPMUPOBATDH OMBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBare/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBble Jornueckue aeMcTBUs:

e BBUIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHSATUI, OTHOIIEHUH MEXAY MOHATUIMH, (POPMYIUPOBATH
ONpEACNICHUs]  TOHATHI,  YCTaHaBJIMBaTh  CYILIECTBEHHBIA  MPU3HAK
KJaccu(uUKalMi, OCHOBaHUS i1 OOOOIIEHUS W CpPaBHEHHUS, KPUTEPUU
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHMMATh, (GOPMYIHUPOBaTH U  NpPeoOpa3oBbIBATh  CYXKICHUS:
YTBEpAMUTENbHbIE U OTpULIATENIbHbIE, €IMHUYHbIC, YacTHble U OOIIHE,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeunsi B (akTaxX, MaHHBIX, HAOMIOACHUSIX W YTBEPKICHHSIX,
npeaaratb KpUTEPUU I BHISABJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JIeNnaTh BBIBOABI C HWCIIOJH30BAHWEM 3aKOHOB JIOTHKH, ICTyKTUBHBIX H
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTHUH;

pa3doupaTh JOKA3aTeIhLCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUH (MPSMBIC M OT
MPOTUBHOTO), TPOBOAWTH CAMOCTOSTEIHHO HECJIOKHBIE JOKAa3aTeIbCTBA
MareMaTu4eckuXx (PakToB, BBICTpAaWBaTh APryMEHTAIIUI0, TPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYIKICHUS;
BBIOWpATh CIMOCOO pemeHus] y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBHIOUPATh Hambojiee MOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITEJILHO BBIJIETICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBareibCKue 1eiCTBUA:

UCIOJIb30BaTh BOIPOCHI KaK HMCCIIEJOBATEIbCKUN MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUHE, MpodIemMy,
CaMOCTOATEJIbHO ~YCTaHaBIMBAaTh HCKOMOE U JaHHOE, (POpMHUpOBATH
TUIIOTE3Y, apI'yMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABICHHOMY ILIAaHY HECIIOKHBIH
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE IO YCTAHOBJIEHNUIO OCOOEHHOCTEM
MaTeMaTU4YecKoro 00beKTa, 3aBUCUMOCTEN 0OBEKTOB MEKIY COOOI;
CaMOCTOSITETILHO (DOpMYyIHMpOBaTh 0OOOIIEHUSI M BBIBOJBI M0 pe3yjbTaTaM
MPOBEAEHHOTO HAONIOJCHUS, WCCIEAOBAHUSA, OILEHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHUI;

MPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLIECCA, a TAKXKE BBIIIBUTaTh
MPEIONI0XKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISBIISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTh HH(GOpPMAIMH, IdaHHBIX,
HEOOXOIUMBIX JUI PEUICHUS 3a/1auu;

BbIOMpaTh, aHaIM3UPOBaTh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
UH(POPMALIMIO PA3TMYHBIX BUJIOB U (DOPM MpEICTaBICHUS;

BbIOMpaTh (GopMy MpeACTaBieHUs HMHPOPMALMM U WLIIOCTPUPOBATH
peliaeMble 3a/Ja4yd  CXeMaMM, JAuarpaMMaMM, HWHOW rpadukod Hu uX
KOMOMHAIIUSAMU;

OLIEHWBATh HAAEKHOCTh HMH(POPMALMK MO KPUTEPHSM, MPEATOKECHHBIM
YUUTENIEM UM CPOPMYIHUPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:

BOCIPUHUMATh U (HOPMYJIMPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEeTSIMUA OOIICHMUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PELICHUS
3aJ1a4i, KOMMEHTUPOBATh MMOTYYEHHBIN pE3yibTar;

B X0/i€ 00CYKJI€HUS 337aBaTh BOIPOCHI MO CYIIECTBY 00OCYX/1aeMON TEMBI,
po0JIeMbl, pelaeMoil 3a/1a4d, BbICKA3bIBaTh UJEH, HAICJICHHBIE HA MTOMCK
pElIeHUsl, COMOCTAaBISATh CBOM CYXKACHUS C CYXKICHUSIMHU JPYrUX
YYaCTHUKOB JHAJIOra, OOHApY)KMBAaTh PA3JIMYME€ M CXOJACTBO MO3ULHUN, B
KOPpEKTHOU popme GopMyIHpoBaTh pa3HOIIACHs, CBOM BO3PAXKEHNUS;
MPEACTABIATh pe3yIbTaThI penieHus 3a/1auu, AKCIEPUMEHTA,
UCCIIEI0BAaHUS, TPOEKTA, CAMOCTOSITEILHO BEIOMPATh (hOpMaT BBICTYILJICHUS
C y4€TOM 3a/1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayuTOPHH;

MOHUMATh U MCIIOJIb30BATh MPEUMYILECTBA KOMAH/IHON U WHIUBUIYaTIbHOM
paboThI MPU PELIEHNH YYeOHbIX MAaTEMAaTHUECKUX 3a/1a4;

MPUHUMATh 1E€Th COBMECTHOM NEATENbHOCTH, MJIAHHUPOBATH OPraHU3AIUIO
COBMECTHOM paloOThl, pacmpelnensiTb BHABI padOT, JI0roBapuBaThCH,
00CYXXJIaTh TPOIIECC U PE3yNbTaT PadOTHI, 0000IATh MHEHHSI HECKOJIBKUX
JIIO/IEH;

y4acTBOBaTh B TpynmoBbIX ¢dopMax paboTel (00CyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U IPYTHE), BBIIOJHITH CBOIO YacTh paOOThI
U KOOPAWHHUPOBATH CBOM JIEWCTBUA C JPYrUMH 4YI€HAMU KOMAaH/IbI,
OLICHMBAaTh KayeCTBO CBOETO BKJIaJa B OOUIMH MPOAYKT MO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHUSI.

PeryasiTuBHbIe YHUBEpCaIbHbIE YUeOHbIE [1eiiCTBHUA

Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTaBJIATH IUJIaH, aIrOPUTM pPELICHUs 3aJa4yd (WM €ro
4acTb), BbIOMpaTh CIOCOO pEIIeHHs C Y4ETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapHUaHThI PEIICHUN ¢ YIETOM HOBOM MH(OpMaIUu.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysbTara
pELICHHsT MATEMATUYECKOU 3a/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh MPH PEIICHUU 33]1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JTOCTMOXKCHHUS WJIM HEIOCTHKCHHS eI,
HaxOJIUTh OIIUOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



K kxoHiy oOyuenuss B 7 kJjacce OOyYarolUMCS TMOMYYUT CIEIYIOIINUE
IIPEIMETHBIE PE3YJIbTaThI:

PacriozHaBath UM3y4eHHBIE TE€OMETPUUECKUE (UTYpBI, ONPEENiITh HUX
B3aMMHOE paclojoKeHne, U300pakaTh T'€OMETPUUYECKHE (PUTYpbl, BBIIOIHSITD
YepTeXKU MO YCIOBUIO 3anau. V3MepsTh JIMHEWHbIE WU YIJIOBbIE BEIUYHMHBI.
Pemate 3a1a4n Ha BBIYHUCIEHUE JUIMH OTPE3KOB M BEJIMYUH YIJIOB.

Henate rpyOyl0 OLEHKY JUHEHHBIX W YIJIOBBIX BEJIUYMH MPEAMETOB B
peaJIbHOM JKM3HHU, Pa3MEPOB MPUPOJIHBIX OOBEKTOB. Paznnuarh pa3smepbl 3THX
OO0BEKTOB IO MOPSIAKY BEIUUHHBI.

CTpouTh 4epTEXKHU K T€OMETPUUECKUM 33/1a4aM.

[lonp30BaThCsl MNpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCHOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPHU PEIICHUH 33/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKIECHHS C HCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCsl NPU3HAKAMHM PABEHCTBA MPSMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYroJibHUKA, B PEICHUU T€OMETPUUECKUX 3a/1ay.

OmnpenensaTe NapajuieIbHOCTh MPSIMBIX C TOMOIIBIO YIJI0B, KOTOpBIE 00pa3yeT
¢ HUMH cekymias. Onpeaenars napauielbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHUAN OT TOYEK OAHOM MPSMOU JO TOUEK APYrou MPpsSMOM.

PeraTe 3a1aumn Ha KieTyaroil Oymare.

[IpoBOIUTH BBIUMCIEHUS W HAXOJIUTh YHUCIIOBbIE W OYKBEHHBbIE 3HAUCHMUS
YyIJIOB B TIEOMETPUYECKMX 3a/adyaX C MCIHOJb30BAaHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIpH
MIEPECEUECHNH JABYX MapajUIeNIbHBIX NPSIMBIX CeKylled. Pemare npaktuueckue
3a/1a4M Ha HAXOXKIEHUE YTIJIOB.

Brnagets NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh OIpEeaesiTh
OHMCCEKTPHUCY yrila U CEPEeAUHHBIN MEPIEHAUKYJIISIP K OTPE3KY KaK FeOMETPUUYECKUE
MeCTa TOYEK.

dopMyIMpoBaTh ONPEAECICHHUS] OKPYKHOCTH M Kpyra, XOpIbl U AUamMeTpa
OKPYXKHOCTH, TI0JIb30BATHCSI UX CBOMCTBAMHU. Y METh IIPUMEHSThH 3TU CBOMCTBA IPHU
pELICHUH 33a/1a4.

Bragets MOHATHEM OIKMCAaHHOM OKOJIO TPEYroJdbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ ueHtp. Ilomp3oBaThes (pakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYrojibHUKAa TIEPEeCceKaloTCss B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
NEPIEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE.

Brnanere nonsTHeM KacaTelbHOM K OKPYKHOCTH, I10JIb30BAThCSI TEOPEMOU O
NEPIEeHIUKYISIPHOCTH KacaTelIbHOM U paauyca, NPOBEAEHHOTO K TOUKE KacaHUS.



[Tomb30BaThCSl MPOCTEUIITUMH TE€OMETPHYECKUMU HEPAaBEHCTBAMU, ITOHUMATh
UX IPAKTAYECKUN CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TMTOCTPOCHHUS C TTOMOIIBIO ITUPKYIS U
JIMHEUKU.

K xoHmy oOyuenuss B 8 KJiacce OOYyYarOIIMMCS TIOMYYUT CIEIYIOIIHAE
MpEeIMETHBIE PE3YJIbTAThI:

Pacrio3HaBaTh OCHOBHBIE BHUBI YETHIPEXYTONBHUKOB, HX 3JIEMCHTHI,
I0JI30BaTHCS UX CBOMCTBAMH IIPH PEIICHUH T€OMETPHUYSCKHUX 3a]1a4.

[IpuMeHsTh CBOWCTBAa TOYKH TEpPECEUCHHUs MEIWaH TPEyroyibHUKa (IeHTpa
Macc) B pEUICHUH 3a/ad.

Bianers moHsiTUeM cpeHed JIMHUM TPEYrojbHUKA U Tpaneluu, IpPUMEHSTh
WX CBOMCTBa TPHU PEIICHUU TeOMETPUYECKUX 3anad. [lonp30BaThCcsi TEOpEMOi
daneca 1 TEOPEMO O MPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHSThH UX JJIS PELICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsATh MPU3HAKY MOA00US TPEYTOJIHbHUKOB B PEIICHUN T€OMETPHIECCKUX
3aj1ay.

[Tonp3oBatrbcsi Teopemoit Iludaropa nais penieHHs TEOMETPHUYECKHX H
npakTudeckux 3agad. CTpouTh MaTEMaTUYECKyH0 MOJIENb B MPAKTHYECKUX
3aJ1auax, CaMOCTOSTEIbHO JeNIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JTJIUHBI.

Brnanerp mOHATHMAMHU CcHHyca, KOCHMHYCa M TaHI€HCAa OCTpOro yria
IPSAMOYTOJIBHOTO TpeyroJibHUKA. [101h30BaThCS STUMHU MOHATUSAMH VIS PEIICHUS
MPaKTUYECKUX 3aJ1ay.

Beraucnars (pazaudyHbIMU CIOCOOAMM) TIJIOMIAb TPEYTOJbHUKA U TLUIOIIAIN
MHOTOYTOJIbHBIX ~ Quryp (moNB3ysach, TA€ HEOOXOAMMO, KaIbKYJISITOPOM).
[IpuMeHSTh MONyYCHHBIC YMCHHS B IPAKTHYCCKUX 3a7adax.

Brnagerr TOHATHSMU BIHCAHHOTO W IEHTPAJIBLHOTO yrja, HCIOJIb30BaTh
TEOPEeMbI O BIUCAHHBIX YIJIaX, yriax MEXIYy XOpAaMu (CEKYIIMMH) U YIiIe MEXITY
KacaTeJIbHOW U XOPJIOH MPHU PEIICHUU T€OMETPUUECKUX 3a]1ay.

Bragets MoOHSATHEM OMMCAHHOTO YETHIPEXYTONbHUKA, TMPUMEHITh CBOWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHsATh MONMy4YCHHBIC 3HAHWS Ha TPAKTHKE — CTPOUTH MaTEMaTHYECKUE
MOJICIH JJI 33J1au peaibHOM JKM3HU U ITPOBOJUTH COOTBETCTBYIOIINE BHIUUCIICHUS
C TNPUMEHEHUEM TIOJI00MS M TPUTOHOMETPUHU (IMOJB3YSACh, TJEe HEO0OXOAMMO,
KAJIbKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJiacce oOyYarOIIUMCS TIOTYYUT CIEIYIOIIHAE
peAMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMM OCTPBIX VIJOB, HAXOJWTh C HX
MIOMOIIBI0  PA3IMYHBIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pelIeHue



MPSMOYTOJBHBIX TPEYTOJIBHUKOBY). HaxonuTh (¢ MOMOIIBIO KadbKYJISATOPA) JJIMHBI
Y yIJIbl J1J11 HETaOIMYHbIX 3HAUEHUH.

[Tonbp3oBaThCcst (pOpMysnaMu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM [IJISl HAXOXKJIEHUS COOTHOLUEHUM MEXAY TPUTOHOMETPHUUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB ISl HAXOXKIEHUS PA3IMUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOBY), MPUMEHATh HX IpH
pELIEHUH T€OMETPUYECKHX 3a/a4.

Brnagetrs moHsTHsMH  mpeoOpa3oBaHUs — MOA00US, COOTBETCTBEHHBIX
AJIEMEHTOB NMOoA0OHBIX Guryp. [lonp30BaTbes cBOCTBaMH MOAOOUS TPONU3BOJIBHBIX
¢uryp, ymeTb BBIUHUCIATH JUIMHBI U HAXOOUTh YIVIbI Yy MOAOOHBIX (Uryp.
[IpumeHsTh cBOMCTBAa NOAOOMS B NPAKTUYECKUX 3aJadax. YMETb NPUBOJIUTH
MPUMEPHI MOJOOHBIX (GUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCS TEOpEMaMU O MPOU3BENECHUU OTPE3KOB XOPJ, O MIPOU3BEIECHUN
OTPE3KOB CEKYIIHX, O KBAJAPATE KACATEIHbHOM.

[Tonp30BaThCsl BEKTOpPaMH, MOHMMATh MX T'€OMETPUUYECKUN M (U3NYECKUI
CMBICJ, TNPUMEHSATh UX B PEIIEHUU TEOMETPUYECKUX M (PU3MUECKHX 3ajau.
[IpuMeHsTh CKaJIIpHOE MPOM3BE/IEHNE BEKTOPOB JJI1 HAXOKIECHUSI IJTUH U YIJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, HPUMEHSTh €ro B
PELICHUH T€OMETPUYECKHUX U MTPAKTUYECKUX 3a]1ay.

Bnaners NmOHATUSAMHM NPaBUIBHOTO MHOTOYTI'OJbHHMKA, IJIMHBI OKPYXHOCTH,
JUIMHBI IyTU OKPYKHOCTH W PaJMaHHOW MEpbI YIiia, YMETh BBIYUCIATH IUIOLIA/Ib
Kpyra u ero yacteid. [[puMeHsaTh nojaydeHHble YMEHHUS B MPAKTHUYECKHUX 3a]a4ax.

Haxonuth ocu (MM LEHTPHI) CUMMETpUM (UTYpP, MPUMEHSATH JBHIKECHUS
IIJIOCKOCTU B IPOCTEUIINX CIIydasiX.

[IpuMeHATh MONyYeHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIENHN [ 3aja4 peabHOM KU3HU U MIPOBOAUTH COOTBETCTBYIOIIME BHIUUCIICHMUS
C NPUMEHEHUEM MOAOOUS M TPUTOHOMETPUUYECKUX (PYHKUMHA (IOJB3YSCh, TAE
HEO00XOUMO, KATbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaunmeHnoBaHue pa3iesioB H TeM

KoaunuecTBo yacos

JIeKTPOHHBIE (LM (] POBHIE)

Ne n/m KonTpoabubie
NMpoOrpaMMmbl Bcero o0pa3oBareJbHbIE PeCypChI
padoThI
[Ipocreimue reomeTpuyeckue GUTypsl U
P N P Guryp bu6moreka [JOK
1 UX CBOMCTBa. MI3mMepeHue reoMeTpuyecKkux 14
https://m.edsoo.ru/7f415e2e
BEJIMYMH
2 TpeyroiabHUKH 22 1 bubmorexa [OK
https://m.edsoo.ru/7f415e2e
3 [TapasienbHble IpsAMBIE, CYMMa YIJIOB 14 | bubmuorexa LIOK
TpEYrojabHUKA https://m.edsoo.ru/7f415¢e2e
4 OkpyXHOCTb U Kpyr. ['eomerpuueckue 14 | bubmorexa [IOK
IIOCTPOEHMUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0000IICHNE 3HAHUT 4 1 bubmorera TIOK
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4




8 KUIIACC

HanmeHoBaHue pa3aesioB U TeM

KoaunuecTBo 4acoB

DJIeKTPOHHBIE (LM poBLIe)

Ne ni/m KoHnTpoJbHbIe
NporpaMMmel Bcero oOpa3oBaTe/bHbIC peCypchl
padoThbI
N bubmmoreka [JOK
1 Bt 12 1
CTRIPEXYTOTLHHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bub6muorexa IIOK
2 MIPONOPIIMOHAIILHBIX OTPE3Kax, MoI00HbIC 15 1
https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[TImomans. Haxoxaenue niomanen
3 Tpe I:OJfBHHKOB u f/[HOFO FOJEHI;IX ¢bur 14 1 bubmmorexa [IOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomanu nogo0HBIX HUryp
4 Teopema [udaropa u Hagana 10 | bu6mmotexa LIOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriibl B OKpYKHOCTH. BricanHsie u
5 OIHCaHHBIE YETHIPEXYT OJbHUKH. 13 | bu6mmoreka [JOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPY’KHOCTEMN
6 [ToBTOpEeHUE, 0000IICHIE 3HAHNN 4 1 bubmorexa [IOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6




9 KUIIACC

HanmeHoBaHue pa3iesioB H TeM

KoaunuecTBo 4acoB

DJIeKTPOHHBIE (LM poBbIe)

Ne ni/m KoHnTpoJbHbIe
NMpoOrpaMMmbl Bcero oOpa3oBaTejibHbIE PeCypchl
padoThI
| Tpuronomerpus. TeopemMbl KOCHHYCOB U 16 1 bubmotexa [JOK
CHUHYCOB. Penienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue momodus. Merpuueckue 10 | bu6motexa [IOK
COOTHOLIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
3 Bexropi 12 1 bubmuoreka [IOK
https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IUIOCKOCTH 9 1 bubmmorexa [IOK
https://m.edsoo.ru/7f41al2c
[IpaBusibHBIE MHOTOYTOIBHUKHA. [[JTHA
5 OKPYXHOCTH M IJIOIIA/Ib Kpyra 8 0 bubmmorera [IOK
by H ﬂv pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenne nuomaaen
6 JBMKeHUS MIOCKOCTH 6 0 buomorexa [TOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0000IICHHE, CHCTEMAaTH3AITUS 7 ) bubmiorexa [IOK
3HAaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos JIEKTPOHHBIE
Ne n/m Tema ypoka KoHnTpoJbHbIe mpponsre
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypeb
1 [Ipocreiimme reoMeTpuIeCKre 00bEKThI 1 0 bubamorera [IOK
https://m.edsoo.1u/8866b724
2 MHOroyroiabsHuK, JTOMaHast 1 0 Etlffjll//lrifgi)gr?ﬂlé%&%a
3 CMeKHBIE U BEPTUKAJIbHBIE YTJIbI 1 0 bubmmorexa [OK
https://m.edsoo.ru/8866¢5c0
4 CMmexHbIE U BEpTUKAJIBHBIE YTIIbI 1 0 bubmorexa [OK
https://m.edsoo.ru/8866c7be
5 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1 0
6 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1 0
7 CMeXHbIE U BEpPTUKAJIbHBIE YTJIbI 1 0
8 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1 0
9 H3mepeHne IMHENHBIX U YTIIOBBIX | 0
BEJINYUH, BBIYMCIIEHUE OTPE3KOB U YIJIOB
10 N3mepeHne TMHENHBIX U yTJIOBBIX | 0 bubmuorexa LIOK
BCJIMYUH, BBIYUCIICHUE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866c3ea
1 H3mepeHune IMHEHHBIX U YTIJIOBBIX | 0
BEJIMYUH, BBIYMCIIEHUE OTPE3KOB U YIJIOB
12 H3mepeHne TMHEHHBIX U YTIIOBBIX | 0
BEJIMYUH, BBIYMCIIEHUE OTPE3KOB U YIJIOB
13 [Tepumetp u riomans ¢uryp, 1 0




COCTAaBJICHHBIX U3 MPAMOYT OJIbHUKOB

[Tepumetp u momane Guryp,

14 COCTaBJICHHBIX U3 MPSIMOYT OJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTOIbHUKAX U
15 HepBI/I‘-IHBIepHpe,Z[CTaBIjI;-II/IH O paBHBIX Bubmioreia LIOK
https://m.edsoo.ru/8866ce80
¢durypax
bu6mmoreka [JOK
16 Tpu npuzHaka paBeHCTBA TPEYT OJIbHUKOB
https://m.edsoo.ru/8866d1fa
17 Tpu nnpu3Haka paBeHCTBA TPEYTI OJIbBHUKOB bu6amorexa [IOK
https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA TPEYTI OJIbHUKOB bu6amorexa [IOK
https://m.edsoo.ru/8866e01e
19 Tpu npu3HaKa paBeHCTBA TPEYT OJIbHUKOB
20 Tpu npu3Haka paBeHCTBA TPEYTI OJIbHUKOB
21 Tpu npu3HaKa paBeHCTBA TPEYT OJIbHUKOB bubmmorera I[IOK
https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCTBA IPSMOYTOJILHBIX
TPEYTrOJbHUKOB
3 [Ipu3Haku paBeHCTBA TPSMOYTOJIBHBIX
TPEYroJIbHUKOB
CBOWCTBO MeUAHbI TPIMOYTOJILHOTO
24 TPEYrOJIbHHUKA, IPOBEAEHHOM K bu6amorexa [IOK
https://m.edsoo.ru/8866e9ec
TUIIOTEHY3€
CBOWCTBO MeMaHbl NPIMOYTOJIBHOT O
25 TpPEYroJbHUKA, TPOBEAEHHON K
TUIIOTEHY3€
26 PaBHOOEIpEHHBIEC U PABHOCTOPOHHHE bubmotexa [JOK

TPEYrOJIbHUKU

https://m.edsoo.ru/8866d6fa




7 [Ipu3Haku u cBOMCTBA paBHOOEIPEHHOT O bubmotexa [JOK
TPEYTOJIbHUKA https://m.edso0o.1u/8866d880
)8 [IpusHaku 1 cBoicTBa paBHOOEIPEHHOT O bu6mmorexka LIOK
TpEeYroabHUKA https://m.edso00.ru/8866d880
29 [Ipu3Haku U cBOMCTBA PaBHOOEIPEHHOTO bubmotexa [JOK
TPEYTOJILHHUKA https://m.edsoo0.ru/8866e26¢
30 HepaBeHncTBa B reomeTpun
31 HepasenctBa B reomerpun bu6amorexa [IOK
https://m.edsoo.ru/8866e3a2
32 HepaBeHnctsa B reomeTpun
33 HepageHctBa B reomerpun
34 IIpsitMOyT OJIBHBIN TPEYTOJBHUK C YTJIOM B bubmmorexa [IOK
30° https://m.edsoo.ru/8866eb22
35 [IpssMOYT OJIBHBIN TPEYTOIBHUK C YTJIOM B
30°
36 KonTtponbsHas paborta mo reme bubmmorexa [IOK
"TpeyrosbHUKN" https://m.edsoo.ru/8866ecbc
37 [TapamiensHble NpsIMBIE, UX CBOKCTBA bu6amorexa [IOK
https://m.edsoo.1u/8866ef64
38 [TaTeiii mocrynat EBkinaa
HakpecT nexaiiye, COOTBETCTBEHHBIE U
39 OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHBIC bubmotexa [JOK
IIpU NIEPECEYECHUH N1apaJLICIIbHBIX https://m.edso00.ru/8866f086
MPSIMBIX CEKYIIEN
Hakpect nexaiue, COOTBETCTBEHHbIE U
40 OJTHOCTOPOHHHE YTIIbI, 00pa30BaHHBIC

IIpU [IEpECEUEHUH NTapalJIeNbHbIX
MPSIMBIX CEKYIIEN




Haxkpect nexaniye, COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbBIC

H IIpU [IEPECEUEHUH NTapalJIeIbHbIX
MPSIMBIX CEKYILEN
HakpecT nexaiiye, COOTBETCTBEHHBIE U
4 OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbIC
MIpU MIepecedeHNH MapaaeIbHbIX
HOPSIMBIX CEKYIIEeH
HakpecT nexaiiye, COOTBETCTBEHHBIE U
43 OJTHOCTOPOHHHE YTJIbl, 00pa30BaHHbBIC bubmuotexa [JOK
IIpU NIEPECEYECHUH N1apaJLIICIIbHBIX https://m.edso00.ru/8866f3b0
MPSIMBIX CEKYIIEN
[Ipu3Hak napajienbHOCTH NPSAMBIX Yepe3
44 PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOM
NpSIMOM 10 BTOPOH MPsIMOK
[Ipu3Hak napauieaIbHOCTH MPSMBIX Yepe3
45 PaBEHCTBO PAaCCTOSIHHUI OT TOYEK OJHOM
MIPSIMOM 10 BTOPOM IPSAMOi
46 CymMa yriioB TpeyroJibHUKa butmmorexa [IOK
https://m.edsoo.1u/8866{630
47 CymMma yriioB TpeyrojbHHUKa bu6amorexa [IOK
https://m.edsoo.ru/8866f8ba
48 BuemHue yrisl TpeyrojbHuKa bubmmorexa [OK
https://m.edsoo.ru/8866faSe
49 Bremnue yrisl TpeyrojibHUKa
Kontponbhas paborta o reme
50 "[lapaienbHble IpsIMble, CYMMa yTJIOB butmmorexa [IOK

TpeyroJbHHUKA"

https://m.edsoo.ru/8866febe




51 OKpyKHOCTb, XOp/Ibl U AUAMETP, UX bubmotexa [JOK
CBOMCTBA https://m.edsoo.1u/88670800
52 KacarenbHast K OKpy>KHOCTH brtmmorexa [IOK
https://m.edsoo.ru/88670e9a
53 OKpyXHOCTb, BIMCaHHAs B YT OJ
54 OKpy>XHOCTb, BIIUCAHHAS B YT OJI
55 [Tonsitne o 'MT, npumenenue B 3aauax bubmorexa OK
https://m.edsoo.ru/8867013e
bu6 OK
56 [Tonsitne o 'MT, npumenenue B 3aa4ax nbsmorexa I
https://m.edso00.1u/88670508
buccekrpuca u cepequHHBIN
57 NEPIEeHIUKYJISIP KaK T€OMETPUUECKUE
MecTa TOUEK
53 OKpy»KHOCTb, OITMCaHHAsA OKOJIO bubmotexa [JOK
TPEYTroJIbHUKA https://m.edsoo.ru/88670a62
59 OKpy>XHOCTb, OMCAHHASI OKOJIO
TpeyroJibHUKa
bu6mmoreka [JOK
60 OKpy>XHOCTb, BIIUCAHHAS B TPEYT OJIbHUK
https://m.edsoo.ru/8867103e
61 OKpY>KHOCTb, BIMCAHHAsl B TPEYT OJIbHUK
. bu6bmoreka [JOK
62 IIpocreiimme 3a1a4n Ha IOCTPOEHUE
https://m.edso00.1ru/88671188
N bu6mmnoreka [JOK
63 [Ipocreiime 3a1aun Ha IOCTPOEHUE
https://m.edsoo.ru/886712d2
KonTponpHas pabora 1o Teme
" bubmuoreka LIOK
64 OKpyXHOCTb U KpyT. ['eomeTpuueckue
" https://m.eds00.ru/88671462
MOCTPOEHUS
65 [ToBTOpeHUE 1 0600TIICHIE 3HAHUIA bubmotexa [JOK




OCHOBHBIX IMOHSITUI U METOJIOB Kypca 7
KJ1acca

https://m.edsoo.ru/886715b6

66 Wtorosas koHTpoJsbHas paboTa

bu6mmoreka [JOK
https://m.eds00.ru/886716ec

[ToBTOpEHUE 1 0000IICHIE 3HAHUM
67 OCHOBHBIX IIOHSATHN U METOOB Kypca 7
KJjlacca

[ToBTOpEeHUE U 0000IIIEHUE 3HAHHM
68 OCHOBHBIX TIOHSTHI ¥ METOJIOB Kypca 7
Kiacca

bu6mmoreka [JOK
https://m.edso00.ru/886719bc

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68




8 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
uudposbie
Ne ni/m Tema ypoka KonTpoabubie bp
Bcero oOpa3oBaTeJibHbIE
padoThI
pecypcsl
: [Tapanienorpamm, ero npu3Haku v 1 0 bu6motexa [IOK
CBOMCTBA https://m.edsoo.ru/8867 1af2
) [Tapamienorpamm, ero Npu3HaKku U | 0 bubmmoreka LIOK
CBOMCTBa https://m.edsoo.ru/8867 1ca0
3 ITapannenorpamm, ero npu3HaKku U 1 0 bu6motexa [IOK
CBOMCTBA https://m.edsoo.ru/8867 1cal
YacTHble cayyad mapajuiesiorpaMMoB
4 (mpsimo OJJ-'IIzIIiI/IK (I))M6 KBA, paT) ux 1 0 Bu6mmorexa [IOK
PAMOYT D POMD, KBazpat), https://m.edsoo.ru/8867 1dea
MPU3HAKU U CBOMCTBA
YacTHble Ciydau napauiesorpaMMOB
5 (mpsimo OJJ-'IIz;I/IK (I))M6 KBa, paT) nux 1 0 bubmorexa [OK
prioyr " P ’ APEL), https://m.edso0.ru/88671120
MPU3HAKU ¥ CBOMCTBA
YacTHble cydyau napaiesaorpaMmMoB
6 (mpsmo oiflimc (I))M6 KBa paT) 150. 1 0 bubmorexa IOK
prioyr " P ’ APED), https://m.edso0.ru/8867209¢
MIPU3HAKU U CBOMCTBA
7 Tpanems 1 0 bub6moreka [JOK
https://m.edsoo0.ru/88672358
bubmuorexa [IOK
8 P 0 1 0
aBHOOOKas U MPsIMOYTOJIbHAs Tpanenuu hitps://m.cdsoo.r/8867252¢
9 PaBHOOOKast U IpSMOYTOJIbHAS TpaIeuu 1 0 Bu6mmorexa [IOK
https://m.eds00.ru/88672858
10 Merton ynBoeHuss MeIHaHbl 1 0 bu6morexa [IOK




https://m.edsoo.ru/88672b14

bu6morexa IIOK
11 [lenTpanbHas cuMMeTpus
https://m.edsoo.ru/88672b14
12 KonTtponbsHas paborta mo reme bu6motexa [IOK
"YeTbIpEXYroabHUKN" https://m.edsoo.ru/88672c9a
13 Teopema Paneca u reopema o bu6motexa [IOK
NPOITOPLIMOHAIIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a
bubmoreka [IOK
14 CpenHsist TMHUA TPEYTroJIbHUKA
https://m.edsoo.ru/88672e0c
15 Cpennsst iMHUS TPEYTroJbHUKA bubmorera TIOK
ped YT https://m.edsoo0.ru/88672{38
16 Tpanenus, e€ cpeaHss TMHUS Bubmmorera [IOK
PaTieiiiv, €¢ che https://m.edso0.ru/88672358
i bubmmoreka [IOK
17 Tpanerus, e€ cpeqHsst TUHUS
https://m.edsoo.ru/88673064
bub6morexa IIOK
18 [IponopimonanbHbIE OTPE3KU
https://m.edso0.1u/88673794
but6moreka [JOK
19 IIporopumoHanbHbIE OTPEIKH
https://m.edso0.1u/88673794
bubmoreka [IOK
2
0 Lentp macc B TpeyrobHike https:/m.edsoo.ru/886738fc
but6mmoreka [JOK
21 [Tomo06
OHODHBIE TPEyTOIbHIIH https://m.edsoo.ru/88673a78
22 Tpu npusHaka nog00us TPEYroJbHUKOB budmorexa [IOK
https://m.edsoo.ru/88673bae
23 Tpu npusHaka no00us TPEYroJbHUKOB Bu6mmorexa [IOK
PHTP HODILIPEY https://m.edsoo.ru/88673d52
24 Tpu nprsHaka mogo6us TPEyroJbHUKOB Bu6mmorexa [IOK

https://m.edso00.ru/8867400e




25 Tpu npusHaka nogo0us TPEyroJbHUKOB
26 [IpumeHenue mogo0us mpu pereHun
MPaKTUYECKUX 3a/1a4
7 Kontponbshas padota mo teme "Tlogo0OHbIe bubmoreka [JOK
TPEeYroJbHUKHU" https://m.edsoo.ru/8867445a
)3 CaoiicTBa mionaaei reoMeTpruIecKux bubmmoreka [IOK
¢buryp https://m.edsoo.ru/886745fe
29 @opMyIIbl A1 MI0IAN TPEYT OJIbHUKA, bubmmoreka LIOK
IapaJuiesiorpaMma https://m.edso0o.ru/88674860
30 @opMyIIbl AJ1s TIIOMAA TPEYT OJIbHUKA, bubmmoreka [IOK
rnapasuiesiorpamma https://m.edsoo.ru/88674a22
31 @opMyIIbl AT IJI0IAN TPEYT OJIbHUKA, bu6muotexa LIOK
napajuiesiorpaMmma https://m.edsoo.ru/88674a22
1 dopMyIbI IS TJI0IAIN TPEYT OJIbHUKA, bubmmoreka [IOK
napajuiejiorpamma https://m.edso00.ru/88675288
13 @opMyIIbl A1 MII0IAN TPEYT OJIbHUKA, bu6mmotexa [IOK
napajuiesiorpaMmma https://m.edsoo.ru/8867542¢
. bubmotexa [JOK
34 Brruncnenue niomanen ClioxHbIX QUTYp hitps://m.c dsoclfru 138674e78
35 [Tnomanu ¢uryp Ha kiaeTyaroil Oymare ngj;;fg;groug%ﬂne
36 [Tnomaau nogo0HBIX GUTYp
37 [Tnomanu nogoOHEIX huryp
38 3ajauu ¢ NPaKTUYECKUM COJlepKaHUEM bubmmorera [IOK
https://m.edso00.ru/88675558
39 3ajaun ¢ MPaKTUUECKUM COJIepKaHUEM bubmmorera [IOK
https://m.edsoo.1u/88675684
40 Penrenue 3amau ¢ noMoOIIBIO METOIA Bbub6moreka IIOK




BCIIOMOTraTeIbHON I1JIOIA/IN

https://m.edsoo.ru/88674190

41 KonTtponwsnas pabora o teme "[lnomans" ngg;ifg;gg};gmsmc
. bu6motexa [IOK
42 Teopema [ucdaropa u e€ npumeHeHue https://m.edsogru/88675918
N bubmmoreka [JOK
43 Teopema [udaropa u e€¢ mpumeHeHue hitps://m.c dsocL).Iru 188675918
" bubmmoreka [IOK
44 Teopema Iludaropa u e€ npumeHenune https://m.edsogru/S8675abc
45 Teopema [ludaropa u e€ npumenenue
46 Teopema Iludaropa u e€ npumeHenune
Omnpenenenre TPUTOHOMETPUY €CKIX
HKIIMI OCTPOTO yria MpsMOYTOJIbHOTO
47 i)yeyrI(ImLHHK:, TpH}II“I;)HOMI;TpH‘}{,zCKHC Bu6mmorexa [IOK
https://m.edso0.ru/88675d32
COOTHOIICHHS B ITPSIMOYT OJIbHOM
TPEYroJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO buomorexa [TOK
https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO
50 OCHOBHO€ TPUTOHOMETPUUYECKOE TOKECTBO
51 KonTtponbshas padota no teme "Teopema bubmmoreka LIOK
[Mudaropa u Hayasna TpuroHomeTpun" https://m.edsoo.ru/8a1407e8
57 Bnucannsle v neHTpanbHbIE YTIJIbl, YTOJI bu6motexa [IOK
MEX1y KacaTelIbHOU U XOpJI0U https://m.edsoo.ru/8a1415b2
53 BrnucanHbie U LEHTpAIbHBIE YIJIbI, YTOJI bubmmoreka [IOK
MEXAY KacaTeJIbHOM U XOpaon https://m.edsoo.ru/8a141940
54 Bnucannsie 1 ieHTpaIbHbIE YTIIbI, YT OJ bu6motexa [IOK

MEX/y KacaTelbHOM U XOpA0i

https://m.edsoo.ru/8al141b34




55

Ve MCXKAY XOpAaMH1 U CCKYIIMMU

56 Yribel MeXAYy XOpAaMU U CEKYIIUMU
Bnucannsie n onucanHbie
57 CTBIPEXVTO < sHAK bu6morexa IIOK
YEeTBIPEXYT OJIbHUKH, UX TPU3HAKH U
PIpexy » X TP https://m.eds0o.ru/8a140186
CBOICTBa
Bnucannsie n onucaHHbie
N but6moreka [JOK
58 YETBIPEXYTOJILHUKH, UX TTPU3HAKH U
. https://m.edsoo.ru/8al1416d4
CBOICTBa
Bnucannsie u onucanusie
N bubmmoreka [JOK
59 YETBIPEXYTOJIbHUKH, UX TPU3HAKH U
. https://m.edsoo.ru/8al1416d4
CBOMCTBa
[IpumeHeHue cBOMCTB BIMCAHHBIX U
60 OMUCAHHBIX YETHIPEXYTOJLHUKOB ITPU
pELICHNH T€OMETPUUECKHX 3a/1a4
[IpumeHenne CBOMCTB BIIMCAHHBIX U
61 OMHMCAHHBIX YETHIPEXYTOJLHUKOB MPHU
PEIICHUH TeOMETPUYECKHUX 3a/1a4
2 B3anMHoOe pacronoxxeHue aByx bubmmoreka LIOK
OKPYXHOCTEH, 001111e KacaTelbHbIe https://m.edsoo.ru/8al410a8
. bubmotexa [JOK
63 Kacanue okpysxHocreit 1
https://m.edsoo.ru/8a1410a8
KonTponbsHas pabota o Teme "Yriibl B
bub6moreka [JOK
64 OKPYXHOCTH. BrincaHnHble 1 OnrcaHHbIe
" https://m.edsoo.ru/8al141c88
YEeThIPEXYT OJIbHUKH
65 [ToBTOpEHHE OCHOBHBIX TOHATUN U METOJI0B bubmoteka LIOK
KypcoB 7 u 8 kjiaccoB, 0000111eHU € 3HAaHUI https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHHE OCHOBHBIX MOHATUN U METOJI0B bu6morexa [IOK

KypcoB 7 u 8 kjiaccoB, 00001IeHr e 3HAaHU I

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




bu6morexa IIOK

67 )44 0 1
TOTORA KOHTPOIIBHAR pabota https:/m.edsoo.ru/8a142368
68 [ToBTOpEHHE OCHOBHBIX MOHATUI U METO/I0B | bu6mmotexa [IOK
KypcoB 7 u 8 kjlaccoB, 0000111eHr e 3HAaHU I https://m.edsoo.ru/8a1420ac
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHbIE
uudposbie
Ne n/m Tema ypoka KoHTpoJbHbIe bp
Bcero oOpa3oBaTeJibHbIE
padoThI
pecypcsl
| Omnpenenenrne TPUTrOHOMETPHUY ECKUX 1 0 bu6motexa [IOK
¢bynknui yrios ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 @opMyIIbl IPUBEACHUS 1 0
3 Teopema KOCHUHYCOB 1 0 bubmorexa [IOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHUHYCOB 1 0
b K
5 Teopema KOCHHYCOB 1 0 nomorexa O
https://m.edsoo.ru/8a142d5e
bub6mmoreka [JOK
6 T 1 0
SOpeMA CHEYCOR https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
Teopema cunycoB 1
Haxoxnenue 1yiH CTOPOH U BEIHYUH but6moreka [JOK
9 1 0
YIJIOB TPEYT OJILHUKOB https://m.edsoo.ru/8a1430b0
10 Pemienne TpeyroibHUKOB 1 0 budmorexa [IOK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroabHUKOB 1 0 bubamorexa [IOK
https://m.edsoo.ru/8al42ac0
12 Pemenune TpeyroabHuKOB 1 0 brbmmorexa [OK
https://m.edsoo.ru/8al142ac0
13 Pemenune TpeyroibHUKOB 1 0 bromiorexa LIOK

https://m.edsoo.ru/8al42ac0




[IpakTyeckoe NpuMEHEHNE TEOPEM

bubmorexa IIOK

14
CHHYCOB Y KOCHUHYCOB https://m.edsoo.ru/8a142c3c
15 [IpakTyeckoe mpuMeHEHNE TEOPEM
CUHYCOB U KOCHHYCOB
Kontponbsnas padora no reme "Pemienue bubmoreka [JOK
16 "
TPEYTOJLHUKOB https://m.edsoo.ru/8a14392a
17 [TonsiTe o mpeoOpazoBaHUU TOIO0US bromorexa [IOK
peobp A https://m.edsoo.ru/8al143ab0
13 COOTBETCTBEHHBIE 3JIEMEHTBI ITOI00HBIX bubmmoreka [JOK
¢buryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE DJIEMEHTHI TTOT00HBIX
¢uryp
Teopema o0 mpou3BeIeHNN OTPE3KOB XOP/I,
20 TEO peMa on pOI/I3BC IIGHI/II/I oT pe31<013 ’ bubmorexa [OK
P POH3BEA p § hitps://m.edsoo.ru/8a14406¢
CEKYyIIMX, TEOpEMa O KBaJipaTe KacaTeabHON
Teopema o mpou3BEAEHUH OTPE3KOB XOP,
21 €0 pe ao p0 3B€ He o pe3 o . buomorexa LIOK
T Ma O TIPOM3BEICHUU OTPE3KOB
P P 8 P . https://m.edsoo.ru/8al441a4
CEKYILIMX, TEOpEMa O KBaJpaTe KacaTelbHON
Teopema o mpou3BeAEHUN OTPE3KOB XOP/I,
22 T€O peMa on pomBe I[CHI/II/I oT pe3KOB . bubmorexa OK
P P A P . https://m.edsoo.ru/8al1442da
CEKyIINX, TEOpEMa O KBaJipaTe KacaTeabHOMI
73 IIpumeHeHrEe TEOpEM B pELICHUU bu6motexa [IOK
TeOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143106
24 [Ipumenenue TeopeM B peleHun bubmmoreka LIOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a1443fc
)5 [IpumeHeHne TeopeM B pelieHUur bu6motexa [IOK
TEeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
26 KonTtponbshas paborta o reme bu6moteka [IOK




"IIpeobpazoBanue nogobus. Merpuueckue
COOTHOIIICHHS B OKPY>KHOCTH"

https://m.edsoo.ru/8al1447a8

Omnpenenenne BekTopoB. Gusnuecknii n

bub6moreka [JOK

27
F€OMETPUYECKUI CMBICIT BEKTOPOB https://m.edsoo.ru/8a144960
)3 CroxeHue U BBIYUTaHHUE BEKTOPOB, but6moreka [JOK
YMHOXEHUE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144a8¢
29 CroxeHue v BBIMMUTaHUE BEKTOPOB, bubmmoreka [JOK
YMHO@EHHE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
30 CrnoxxeHue v BHIYMTaHUE BEKTOPOB,
YMHOXEHHE BEKTOpa HA YHCIIO
31 PaznoxxeHue BekTopa 1mo 1ByMm
HEKOJIJIMHEAPHBIM BEKTOpaM
bubmoreka [{OK
32 Koopaunatsl BekTopa 1
https://m.edsoo.ru/8al44fbe
CkajsipHOE TPOU3BEICHNE BEKTOPOB, €0
33 I HMeieHHe me HaXO0XKICHUS J'IpI/IH " bubmorera [IOK
P A ACHIA https:/m.edsoo.ru/8a14539¢
YTJIOB
CkansgpHoe mpou3BeeHUE BEKTOPOB, €0
34 OpUMEHEHHUE I HAaXOXKICHUS JUINH U bubmorexa HOK
p https://m.edsoo.ru/8a14550e
YTJI0B
bub6muorexa IIOK
35 Pemienue 3a1a4d ¢ moMoIup0 BEKTOPOB
https://m.edsoo.ru/8al44c3a
36 Pemenue 3a1a4d ¢ moMoIp0 BEKTOPOB bubamorexa [IOK
A H p https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB IS PEIICHUS 3a/1a4
¢buzuku
bubmmoreka [IOK
38 KontponbsHas pabota mo teme "Bekropsr"” 1

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




HCKapTOBI)I KOOpAWHATHI TOYCK Ha

39
MJIOCKOCTHU
40 VYpaBHeHuEe npsamMoi Bu6mmorera [IOK
https://m.edsoo.ru/8a145c48
41 YpaBHEeHUE NPAMON
42 YpaBHEHUE OKPYKHOCTH Bubmmorera [IOK
https://m.edsoo.ru/8a14635a
43 KoopauHatsl Touek nepeceyeHus bubmmoreka LIOK
OKPYHOCTH U TIPSIMOH https://m.edsoo.ru/8a146620
Meron KOOpIAMHAT IPU PELLICHUN
44 reOMETPUYECKHUX 3a7a4, IPAKTUIECKUX
3a1a4
MeToa KOOpAUHAT OPHU PELICHUN
45 reoOMEeTPUYECKHUX 3aJ1a4, MPAKTUUECKUX
3a1a4
Meron KOOpAMHAT IPU PELIEHUN
46 F€OMETPUYECKUX 3a]1a4, IPAKTHYECKUX
3a1a4
47 KonTtponbHas pabota no teme "JlekapToBsl bubmmoreka LIOK
KOOpPJMHATHI Ha TIOCKOCTH" https://m.edsoo.ru/8al146e0e
48 IIpaBuiIbHBIE MHOTOYTOJIbHUKH, bu6motexa [IOK
BBIUNCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka LIOK
49 Hucno z. Jlanna okpykHoCTH https://m.edsogru/8a147208
50 Uucno nt. JlnnHa OKpyXKHOCTH buomorexa [OK
https://m.edsoo.ru/8al14714c
51 JlnvHa Tyru OKpy>KHOCTH
52 Pannannas mepa yria bubmoreka [JOK




https://m.edsoo.ru/8al4714c

53 [Tmomans kpyra, ceKTopa, CerMeHTa bubmorexa HOK
HHAAR KpyTa, CErtopa, https://m.edsoo.ru/8a147426
54 IInomans kpyra, ceKTopa, CErMeHTa budmorexa [IOK
HaAb KpyTe, CerTopa, https://m.edsoo.ru/8a147750
55 [Tmomans kpyra, cekTopa, CerMeHTa bubmorera TIOK
tHank Kkpyra, pa, https://m.edsoo.ru/8a147750
but6mmoreka [JOK
56 TToHaTHE O ABMIKEHUH IIIOCKOCTHU
https://m.edsoo.ru/8a147c82
N but6mmoreka [JOK
57 [TapanienpHBIN MEPEHOC, TOBOPOT
https://m.edsoo.ru/8a147f16
. bubmmoreka [JOK
58 [TapamiensHbli IEPEHOC, TOBOPOT
https://m.edsoo.ru/8a147f16
59 [TapannensHbIil IEpEHOC, TOBOPOT
60 [TapanyensHbli IEPEHOC, TOBOPOT
61 [IpumeHneHue IBMKEHUM TIpU pEIICHUN bubmmoreka [IOK
3a7a4 https://m.edsoo.ru/8a1480e2
KonTtponpHas pabora o reMmam
62 "IIpaBHJIbHBIE MHOT OYT OJIBHUKH.
OkpyXHOCTb. JIBUXKEHUS TIIIOCKOCTH"
[ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS
N but6mmoreka [JOK
63 3HaHUH. MI3MepeHne reoMeTpuIecKux
https://m.edsoo.ru/8a148524
BEIMYMH. TPeyroibHUKN
[ToBTOpenue, 00001IEHNE, CUCTEMAaTU3ALIHS
. but6mmoreka [JOK
64 3HaHuil. [lapannenbHblie u
https://m.edsoo.ru/8a148650
MIEPIICHIUKYJIIPHBIE IPSIMbIC
65 [ToBTOpEHUE, 000OIICHNE, CHCTEMATH3AITUS

3HaHUH. OKPYKHOCTb U KPYT.




I'eomerpuueckue nocTpoeHus. YTIibl B
OKPY>KHOCTH

[ToBTOpEHue, 0600IICHNE, CUCTEeMATH3AIUS

66 3HaHui. BricaHHbIe U oM caHHbIE 1
OKPY>KHOCTH MHOTOYTOJIbHUKOB
67 HToroBast KOHTposIbHAs paboTa 1 bu6aworexa [IOK
https://m.edso00.ru/8a148920
68 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AITUS |
3HaHUHU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOCHHSI OCHOBHOI
NpoBEPsIeMOro .
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJbTara
6 I'eomerpus
PacriozHaBaTh M3y4yeHHbIE I'e€OMETpUYECKUEe (DUTYpHI, ONpEeNesiTh UX
B3aMMHOE pacIlOJIOKEeHHe, H300paxaTh TIeOMeTpUdYecKkue (Urypsl,
6.1 BBIIIOJIHATE YEPTEKHU II0 YCJIOBHMIO 3ahadd. V3mMepsATh JIMHEHHBIE U
YIJ10BbI€ BEIMUYUHBL. PelaTes 3a1auy Ha BBIUMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jenate rpyOyro OIl€HKY JMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
6.2 peasibHOM KHU3HU, pa3MepoB IMPUPOJHBIX OOBEKTOB. PaznmnuaTh
pa3Mepsl 3TUX 00BEKTOB IO MOPSIIKY BETUYUHBI
6.3 CTpouTh YepTEkKHU K TEOMETPUUECKUM 3a7adaM
[Tonb30BaThecsl MpU3HAKAMU PAaBEHCTBA TPEYTOJIbHUKOB, UCIOIb30BaTh
6.4 NPU3HAKU U CBOWCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MIPU PEIICHUN
3a1a4
65 [IpoBoauTh  JOrMYEcCKHE  pacCyKIEHUS C  HMCIOJIb30BAHUEM
' TrE€OMETPUYECKUX TEOPEM
[Tonb3oBaThes IIpU3HAaKaAMHU paBeHCTBa MPSAMOYTOJIbHBIX
6.6 TPEYTrOJIbHUKOB, CBOWCTBOM MEJIMaHbl, NMPOBEIEHHON K THMIOTEHY3€
IPSAMOYTOJILHOTO TPEYrOJIbHUKA, B PEIIEHUH F€OMETPUUECKUX 3a1a4
OnpenensaTe NapajsielbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
6.7 obpa3yer ¢ HUMHU cekynas. Onpenensars napayuleabHOCTh HPSIMBIX C
' MOMOIIbIO PABEHCTBA PACCTOSHUM OT TOYEK OJIHOW MPSIMON 10 TOYEK
JIpyrou NnpsiMoin
6.8 Pemiate 3aaun Ha KieTyaTol Oymare
6.9 [TpoBOAWUTH BBIUMCICHHUS W HAXOIUTh YHUCIOBBIE M OyKBEHHBIE

S3HAUCHUA YIJIOB B TCOMCTPUUCCKUX 3aaadax C HMCIIOJIb30BAHUCM




CYMMBI YIJIOB TPEYTOJbHUKOB W MHOI'OYTI'OJIbHUKOB, CBOMCTB YTrJj0B,
06pa3OBaHHI>IX npu nNepeCCUHCHUU [BYX HaApaJlICIbHBIX IIPAMBIX

ceKymeﬁ. Pematn MPaKTUICCKUE 3a/1a4 Ha HAXOXACHUEC YT JIOB

6.10

Bnanerr moHATHEM TE€OMETpPUYECKOr0 MecTa TOYeK. YMETh
OIpenensiTh OUCCEKTpUCY yIja W CEepeIUHHBIA IMEepHeHAUKYIp K

OTPE3KYy KaK reOMETPUUECKHE MECTA TOUECK

6.11

q)OpMy.TII/IpOBaTB OIPCACICHUA OKPYXHOCTH MW Kpyra, XOpAbl H
AUaMCTpa OKPYXHOCTH, IIOJb30BATHCA HUX CBOMCTBaMH. YMETh

IMPUMCHATDH 3TH CBOMCTBA IIpy pCIICHUU 3a/1a4

6.12

Bnagetr moHSTHEM ONHCAaHHOM OKOJIO TPCYroJIbHUKAa OKPYKHOCTH,
YMECTb HAXOIUTb eé LHCHTDP. ITonb30BaThCs q)aKTaMI/I O TOM, 4YTO
6HCCGKTpI/ICBI YIJI0B TPCYIrOJIbHUKA IMIEPECCKAOTCA B OJHOM TOYKE, U O
TOM, 4YTO CCPCAMHHBIC NCPICHAUKYJIAPBI K CTOPOHAM TpPEYrOJbHHUKA

MIEPECEKAIOTCs B OTHOM TOUKE

6.13

Bnaners mnoHsATHEM KacaTelnbHOH K OKpPY)XHOCTH, IIOJIb30BaThCA
TEOPEMOH O MEpHEHAUKYIAPHOCTH KacaTelbHOW M pajauyca,

IIpoB €IEHHOI0 K TOUYKE KaCaHUs

6.14

IToms30BaThCs HpOCTefIHIHMPI TCOMETPUICCKUMHU HEPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I'-IeCKI/Iﬁ CMBICJI

6.15

HpOBO,[II/ITL OCHOBHBIC TCOMCTPUYCCKHUC IOCTPOCHHA C MMOMOLIBIO

LHUPKYJIS U JIMHEHKH

8 KUIIACC

Kon
NMPoBePsSIeEMOro
pe3yabTara

IIpoBepsieMble mpeAMeTHbIE Pe3ybTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'O 00111ero 00pa3oBaHusi

6

I'eomerpus

6.1

Pacrio3naBaTh OCHOBHBIC BH/IbI LIeTlivIpéXyl"OJ'IL»HI/IKOB, HUX DJIEMCHTHI,

IOJIb30BAaThCSI UX CBOMCTBAMH IIpu pCIICHUH T'COMETPUUCCKUX 3aayd

6.2

[IpuMeHsATE CBOMCTBA TOYKM IIEPECEUEHUS MEAUAH TPEYrOJIbHUKA

(eHTpa Macc) B pelieHUH 3a1a4

6.3

Bnanerp moHsTMEM CpeoHEW JIMHUM TPEYrOJIbHMKAa W TpamleluH,

MMPUMCHATb HX CBOMCTBa npu PpeHICHUU TCOMCTPUYCCKHUX 3ajiad.




ITonb3oBaTbea Teopemont Paneca U TEOPEMON O MPONOPLUUOHAIBHBIX

OTpE3Kax, IPUMCHATL UX OJId PCIHICHUA ITPAKTUYCCKUX 3a1a1

6.4

[IpumeHsITh TpU3HAKM TMOAOOHMS  TPEYrOJbHUKOB B  PEUICHUH

TCOMCTPUUCCKUX 3aJaqd

6.5

[Tonb3oBaThest Teopemoii [ludaropa nns pemeHUss TEOMETPUIECKUX U
NpakTHYecKuX 3agad. CTpouTh MaTEMaTHYECKyl0 MOJENb B
MPaKTUYECKUX 3aJlauyax, CAaMOCTOATENbHO JeJaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHC NJIMHBL

6.6

Biagets moOHATHAMHM CHHYCAa, KOCHHyCa M TaHIE€HCa OCTPOro YyrIJa
IPAMOYIOJILHOTO TpPEyroibHHUKa. Ilonb30BaThCcs JTUMU IOHATHAMU

JJBL peIICHUA TPAKTUYCCKUX 3aaa4

6.7

Beruucnsate (pa3nMyHbIME  coco0amMu) TMJOM@AL TPEYroJbHUKA H
IUIOMIA MHOT'OYTONbHBIX Quryp (mojib3ysich, IAe HE00XOIUMO,
KaJIbKynaTopom). [IpumMeHsTh MoydyeHHbIe YMEHHS B MPAKTUYECKHX

3agadax

6.8

Bnanets NOHATUSMU BIMCAHHOTO U LIEHTPAJIBLHOIO YIJIa, UCIIOJIBb30BATh
TEOPEMBI O BIIMCAHHBIX YIJaX, YIJIaX MEXKIy XOpIaMu (CEeKyIUMH) U
yrile MEXAy KacaTeJbHOM M XOpAOW NpHU PEIICHHH FeOMETPHYECKUX

3aaad

6.9

BJIa,IICTb IIOHATHUEM OIIMCaHHOI'O qupréxyI‘OJIBHI/IKa, MNPUMCHSITH

CBOMCTBA OIMMCAHHOI'O quI)IpéxyFOHI)HI/IKa IIpH PCUICHUHU 3a/1a1

6.10

[IpyuMmeHsATP MONYyYEHHBIE 3HAHMS HA MPAKTUKE — CTPOMUTH
MaTeMAaTHYECKHE MOJEIU I 33/a4 PEAbHOW KU3HU U NPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHHS C TPUMEHEHHEM TMoAo0us u

TPUTOHOMETPUH (TIOJb3YSCh, I/1€ HEOOXOIUMO, KaJIbKYIATOPOM)

9 KVIACC

Kon
NMpoBEPsIEMOr0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHUSI OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKrne (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C MX

IMOMOIIBIO PA3JIMYHBIC JJICMCHTBI MPAMOYIOJIBHOIO TpPCYIOJIbHUKA




(«pemieHue  TPSMOYTONBHBIX  TPEYroJbHUKOB»). Haxomuts  (c

MOMOIIIBIO KaNbKYJISTOpPA) JJIMHBI U YTIIbI 111 HETAOJMYHBIX 3HAUCHUI

6.2

[Tone3oBaTbCs dbopmynamu MIPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM JUII HAaXOXKIECHUS COOTHOLIEHHUM

MCXKAY TPUTOHOMETPUICCKUMHA BCIIMUYNHAMU

6.3

Hcmonb3oBaTe TEOPEMBI CHHYCOB M KOCHHYCOB JUIA HAaXOXKICHUS
pa3IMYHBIX 2JIEMEHTOB TPEYTrOJbHHKA («PEUICHHE TPEYTrOJIbHUKOBY),

MMPUMCHATDH UX IIPU PCIICHUN I'COMCTPUICCKUX 3ada4

6.4

Bnaners moHATUSIME TpeoOpa3oBaHUsT MOMO0US, COOTBETCTBEHHBIX
3eMeHTOB MoN00HbIX ¢uryp. Ilomp3oBaThcsi cBOWCTBAMHU IMOA0OUS
MPOU3BOJIHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTh YIIIbl y
nonobusix ¢uryp. IlpumeHsars cBolcTBa Mog00Hs B MPAKTUYECKUX
3ajayax. YMeThb MPUBOAUTH MpPUMEpPhl TOAOOHBIX GUTYp B

OKpY’KaloIIeM MUpe

6.5

[Tonb30BaThCs TeOpeMamMu O MPOU3BEJECHUH OTPE3KOB XOpA, O

MPOU3BEICHUH OTPE3KOB CEKYIMX, O KBaApaTe KacaTelIbHOU

6.6

[Tonp30BaTbCst BEKTOpaMHM, NOHUMAaTb MX TIEOMETPUYECKUH H
(GU3NYECKUI CMBICI, NMPUMEHITh UX B PEHICHHH TE€OMETPUUYECKUX U
busnuecknx 3amad. [IpuMeHSITh CKaISIpHOE MPOM3BENCHHUE BEKTOPOB

I HAXO0XKACHHUA OJIMH U YIJI0B

6.7

ITone30BaThCs MCTOJAOM KOOpAMHAT Ha INIIOCKOCTH, IPUMCHATL €ro B

PEUHICHUHU IT'COMCTPHUYICCKUX U ITPAKTUICCKHUX 3aaa4d

6.8

Brnagets  NMOHATHAMM  NIPaBUJIIBHOIO  MHOIOYTOJIbHUKA,  JJIMHBI
OKPYKHOCTH, JJIMHBI JIyTH OKPYKHOCTM M DPAJMAHHONW MeEpbl YIUIa,
yMETh BBIUHCIATH IUIOM@AAL Kpyra M ero 4vacred. IlpuMmeHsTh

IMOJIYYCHHBIC YMCHUS B IMIPAKTUYCCKUX 3ada4ax

6.9

HaxonuTth ocu niaM 1eHTpbl CUMMETpUU (Uryp, IpUMEHSTh IBUKEHUS

IJIOCKOCTH B IIPOCTEUIINX CIydasx

6.10

[IpuMeHAT, TONY4YEHHBIE 3HAHWUS HAa TMPAKTUKE — CTPOUTh
MaTeMaTUYeCKue MOJENN JJis 3aJad peajbHOW XWU3HU W TPOBOJUTH
COOTBETCTBYIOIIME BBIYHCIEHUS C TPUMEHEHHUEM TMoxoous u

TPUTOHOMETPUYECKUX (QYHKUMHA (IONB3yACh, TIE€ HEO00XOIuMO,




KaJbKYJIATOPOM)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
HavanbHble noHaTusa reomerpun. Touka, npsimasi, OTpe30K, JIyd. Yroia. Buabl
6.1 yrioB. BeprukanbHble M CMExXHBIE yribl. buccexkrpuca yrma. JlomaHas,
MHOTOyTOJIbHUK. [lapajienbHOCTS U epIEeHIUKYIIPHOCTD MPSAMBIX
6.2 Cummetrpuynbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOW CHMMETPHUH.
' [Ipumepsl cHMMETpPUHN B OKPYIKAIOIIEM MUPE
63 OCHOBHBIE TIOCTPOEHHUSI C NOMOILBIO LHUPKYJIS U JUHEUKH. TpeyroyibHUK.
' Bricota, Menunana, 6uccekTpuca, MX CBOMCTBA
6.4 PaBHOOenpeHHBIT M paBHOCTOPOHHMH  TpeyroibHuku. HepaBeHcTBO
' TpEeyroJibHUKa
6.5 CBoiicTBA M TNpU3HAKM PpPaBHOOEIpPEHHOro TpeyronbHuKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa M NPU3HAKY Mapajule]bHbIX NPAMbIX. CyMMa YIrjlOB TPEYIr OJIbHHKA.
. BremHue yrisl TpeyrojbHUKa
[IpssmoyronbHbIli  TpeyroapHUK. CBOMCTBO MeQUaHbl MNPSMOYTOJIBHOTO
6.7 TPEYroJIbHUKa, MpOBEAEHHOM K rumnoreHy3e. llpu3Haku paBeHCTBa
' IPSIMOYTOJIbHBIX TPEYrOJIbBHUKOB. [IpAMOYTrOiabHBIA TPEYrOJIBHUK C YIJIOM B
30°
HepaBeHnctBa B reomerpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPAaBEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJsblneM yrie u OoJibliel CTOpOHE
TpeyroJibHHUKa. [IeprneHuKyisap 1 HaKJIOHHas
6. TI'eomerpuyeckoe MecTo TOueK. buccekTpuca yria ©  CepeaUHHBIN
' NEPIEHIUKYJISIP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK
OKpy)XHOCTb M Kpyr, XopAa U JuamMeTp, HUX CBoiicTBa. B3aumHoe
6.10 pacnoNoKeHUE OKPYKHOCTH U npsamoil. KacarenpHas u  cekymas K

OKPY>KHOCTH

6.11

OxpyXHOCTb, BNMCAaHHAs B yroji. BrucaHHas M omucaHHas OKPYKHOCTU

TPEYroJIbHUKA




8 KUIIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6 ['eomerpus

6.1 YeteipéxyronpHuk. [lapamienorpamm, ero npu3Haku U CBOKWCTBA

6.2 [IpsimoyronbHUK, poMO, KBaApaT, UX IPU3HAKU U CBOMCTBA

63 Tpamnenus, paBHOOOKast Tpamnenus, e€ cBolicTBa U nmpu3Haku. [IpsMoyronsHas
. Tpamneuus

64 Meton ynsoenus menuansl. LleHTpanbHas cumMmerpus. Teopema ®aneca u
' TEOpeMa O IMPONOPLUOHAIBHBIX OTPE3KAX

6.5 CpenHue nuHUN TpeyroyibHUKA U Tpaneuuu. LleHTp Macc TpeyroibHuka

6.6 [TonoOue TtpeyronbHUKOB, KO3pduuueHt mnonodbus. [lpuszHaku nonoOus
. TpeyroiabHUKOB. [IpuMeHenne nogodus npy perieHny NpakKTHUECKUX 3a1a4

67 @opmynbl S IUIOM@AM  TPEyrojbHUKA, Mapajjeinorpamma, pomba u
' Tparneuuu

6.8 CpoiictBa miomaaeil reomerpuyeckux ¢uryp. OTHolIeHHE mJoLaaen
' NOJ00HBIX QUTYD

6. Beruucnenue niomaneil TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETY4AaTON
' Oymare

6.10 Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa mnpu pereHun
' IPAaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHIE€HC OCTpPOr0 yIjia MPSMOYTOJILHOTO TPEyroJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUUYECKOE  TOXKIECTBO. | pUTOHOMETPUYECKHE
¢yukuuu yrios B 30°,45° u 60°

- Brnucannele ¥ IEHTpaJIbHbIE YTJIBI, YroJI MEXIY KacaTeJbHOM H XOPIOH.
. VYribl MeXAy XOpAaMH U CEKYLIUMHU

6.13 BnucanHnble 1 onucaHHBIE YETBIPEXYT OJbHUKH

6.1 BzaumHoe pacnosiokeHue JBYX OKpykHocTer. KacaHue OKpyKHOCTEM.

OOume kacaTenbHbBIE K IBYM OKPY>KHOCTSIM

9 KJIACC




Kon

HpOBepﬂeMbI H 3JIeMeHT coaecprkanus

6 I'eomerpus
61 Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXAecTBO. DOpPMYIIbl IPUBEEHUS
Pemenne tpeyronsHukoB. TeopeMa KOCMHYCOB M TeopeMa CUHYcoB. Pemenue
6.2 IIPAKTUYECKUX 3a4a4 C HCIOJb30BAHMEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue momodust. [Tomobre cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 mpou3BeNEHUN OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB
. CEeKyIUX, TeoOpeMa O KBaJipaTe KacaTeabHOU
Bektop, niomHa  (MOLysNb)  BEKTOpa,  COHAINpaBJEHHbIE  BEKTOPBI,
65 IIPOTUBOIIOJIOKHO  HAIPaBJICHHBIE BEKTOPbI, KOJIMHEAPHOCTb BEKTOPOB,
. PaBEHCTBO BEKTOPOB, ONEPALIMH HAJl BEKTOpaMu. PaznokeHune BeKTopa 1o JAByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunate! Bektopa. CkansipHOE€ NPOU3BEIECHUE BEKTOPOB, IPUMEHEHHUE IS
' HAXO0XEHUS JJIMH U YTJIOB
JlekapTOBBI KOOPAMHATHI HAa IUIOCKOCTU. Y paBHEHUS NPSIMOW M OKPYKHOCTU B
6.7 KOOpIMHATaX, MEPECEYEHUE OKPYKHOCTEU U MPSIMbIX. MeTO KOOpAUHAT U €ro
IPUMEHEHUE
6.8 [IpaBuabHBIE MHOTOYT'OJIBHUKH
6.9 JlnnHa okpykHOCTH. ['pagycHas ¥ paguaHHasi Mepa yriia, BBIYUCIEHUE AJIUH YT
' OKpY>KHOCTEHN
6.10 [Inomane kpyra, cekropa, CErMEHTa
611 JIBUXKEHUSI IUIOCKOCTH M BHYTPEHHUE CUMMETpUM ¢Guryp (3JieMeHTapHbIe

npencrasienus). [lapamnensusiii mepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEFOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIET'O OBPA3OBAHMSI

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsiemMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0CBOCHHS OCHOBHOM 00pa3oBaTe/1bHOM NPOrPaMMbl OCHOBHOI'O
o01mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATHSAMH: MHOXKECTBO, IIOAMHOXKECTBO,
Ollepallud HaJ MHOXECTBAMHU; YMEHHE OIEPUPOBATH ITOHATHUIMMU:
rpad, cBA3HBIM Tpad, AepeBO, LUKJ, NPUMEHATh UX NPH PELICHUU
3ajlay; yMEHHUE UCMO0JIb30BaTh I'pahuecKoe NpeicTaBIeHNe MHOXKECTB
JUIsl OIIMCAaHMs PEAJbHBIX NPOLECCOB U ABJIICHUM, IIPU PELICHUM 3a7a4

U3 APYTUX y4eOHBIX IPEIMETOB

YMeHue onepupoBaTh NOHATUSAMH: ONpPEAEICHUE, aKCHOMa, TEOpeMa,
JI0Ka3aTe/IbCTBO; YMEHUE pPAcClO3HABAaTb WCTUHHBIE U  JIOXKHBIE
BBICKA3bIBAHUSA, NPUBOAMUTH IPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBaHUA U OTPULIAHUA BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATHAMM: HATYpajbHOE YHCIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIUMOCTb HAaTypajJbHBIX YHCEN, IPU3HAKU
JEeTMMOCTH, LeJI0e YMCIO0, MOAYJb YHUCHA, OOBIKHOBEHHas ApOOb U
JecsThYHas ApoOb, CTaHAAPTHBIA BHJ YHCIA, PAllMOHATIBbHOE YHCJIO,
UppalMOHATIBHOE YHCIO, apU(PMETHYECKH KBaJIpaTHBIH KOPEHb;
YMEHHE  BBIIOJHATH JACHUCTBUA C  4YHMCJIAaMM, CpPaBHUBAaTb W
YHOpSAAOYMBATh 4YHUCJA, IPEACTaBIATH 4YUCIA HAa KOOPAMHATHOU
OpsAMOM, OKPYIVIATH 4YMCJA; YMEHHUE JeNaTh INPUKUIKY H OLIEHKY

pe3yibTaTta BBIUM CIICHU I

YMeHue onepupoBaTh MOHSATHSMU: CTEIEHb C I[ENBIM IOKAa3aTeNeM,
apudmMernueckuil KBaJpaTHBIII KOpPEHb, MHOT'OYIEH, ajredpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYpallbHOW CTEIEHH
Oonbllle ENWHUIBI, YMEHHE BBIMOJIHATH pacu€Thl Mo Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-pAllMOHATBHBIX BBIPAXKCHUNU W
BBIPOKEHUN C KOPHSIMH, Pa3JI0KEHHE MHOTOWICHAa Ha MHOXHTENH, B
TOM 4YHCIE C HCIOJIb30BaHUEM (OPMYT pa3HOCTH KBaJgpaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHune OIICPUPOBATD IMOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OHOM TNIEPEMEHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOW; YMEHUE pellaTh JUHEWHBIE W KBaJpaTHbIC YpPaBHEHUS,
JIpOOHO-pallMOHATBHBIC YPAaBHEHUS C OJHON IMEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YpPaBHEHUU, JIMHEWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHblE © JPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHON, B TOM YMCJIE [P PELICHUHU 3a/1a4 U3 IPYTUX NPEAMETOB
M TPaKTUYECKUX 3aJlady; YMEHHUE HCIOJIb30BaTh KOOPJIAUHATHYIO
NpSIMYI0 M KOOPJAWHATHYIO TUIOCKOCTh JJIsi M300pakeHWsl perieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAME: (QYHKIHS, TpaduK QYHKIMH, HYJIN
byHKIIH, POMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHUsS, HAWOOJbIIEE W HAUMEHbINEE 3HAYCHHUS
GyHKINY; YMEHHE OIlePUPOBATH TTOHSI THSIMH : npsiMast
MPOTOPIIMOHATIBHOCTE, JIMHEHHAsT (QYHKIUS, KBaApaTUIHAs (YHKIIHS,
oOpaTHasi MPONOPLUHUOHAIBHOCTh, Tapabona, rumepdoosia; yMEHHE
CTPOUTH TpaduKu PYHKIUH, UCIIOIB30BATh T'PAPUKH JIJIS OIPEaCICHUS
CBOMCTB TPOILIECCOB M 3aBHCHMOCTEH, JUISl PEIICHUsS 3a]au U3 JIPyrux
y4eOHBIX TPEAMETOB M pEaTbHOM JKHU3HH, YMEHHE BBIpaXkaTh

dbopMynamMu 3aBUCIMOCTH MEX/Ty BEITMUUMHAMHI

Ymenue OIIEpUPOBATH HNOHSTUSIMHU: I1OCJIEZIOBATENBHOCTD,
apudmMernyeckas W TeOMETpUYECKas  MPOTPECCHH;  yMEHHUE
UCMOJIb30BaTh CBOMCTBA IMOCIENOBAaTENbHOCTEH, (POPMYIIBI CyMMBI U
o0Iero 4jeHa MpU pelleHUM 3ajad, B TOM 4YMCIe 3a1ad M3 JPYyTrux

y4eOHBIX MPEMETOB U peabHOMN KU3HU

YMeHue pemaTth 3aJaud pa3HbIX THIOB (B TOM YHKCJE Ha MPOLEHTHI,
JOMM W 4YacTW, [ABMXKEHHE, paboTy, LIeHy TOBapoB U CTOMMOCTb
MOKYTIOK U YCITyT, HAJIOTH, 3a7a4¥ U3 00JaCTH YIPaBICHUS TUYHBIMU U
ceMeiHbIMU  (MHAHCAMH); yMEHHE  COCTaBJISITh  BBIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA M CHCTEMbl IO YCJIOBHIO 3aJayH,
UCCIIEZIOBATh MOJYYEHHOE PElICHHE W OLICHUBATh MPABIONOA00HOCTD

IIOJIYYEHHBIX PE3YJIBTATOB

YMeHue ornepupoBaTh MOHATHSIMU: (UTypa, TOYKA, OTPE30K, MpsmMasd,
Jyd, JIOMaHasi, yroJji, MHOTOYT' OJIbHUK, TPEYTOJIbHUK, paBHOOCIPEHHBIH
U PABHOCTOPOHHUN TPEYrOJbHHUKU, MPSAMOYTOJBbHBI TPEYrOjbHUK,

MeZMaHa, OUCCEKTpuca M BbICOTa TPEYrOJbHHUKA, YETHIPEXYT OJIbHUK,




napajuieJorpaMM, pomO, MpsSMOYIOJbHUK, KBajpaT, Tpameuus;
OKPY)KHOCTb, KPYT', KacaTeslbHas; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHHe pemaTh 3ajadd, B TOM 4YMCIE U3 I10BCEIHEBHOM
KHU3HH, Ha HaxXOXJEHHE T'€OMETPUYECKHX BEJIMYMH C NPUMEHEHUEM

W3YYEHHBIX CBOWCTB (pUTYp U PaKTOB

10

YMeHue omepupoBaTh MOHSTUSIMU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJbHUKOB; MapaJlJIeIbHOCTh U IEPHEHIUKYJISPHOCTh MPSIMBIX,
yroJl MEXIy NpSIMbIMH, NEPIEHIUKYJAp, HAKIOHHAs, MPOEKIHs,
nogobue ¢uryp, Mo 00HbIE TPEYTOIbHUKH, CUMMETPHUS OTHOCUTEIBHO
TOYKM U TNPSIMOM; YMEHHE DPaclo3HaBaTh PABEHCTBO, CUMMETPUIO U
nogobue ¢Guryp, napamiesbHOCTh U NEpHeHAUKYISIPHOCTh NPSAMBIX B

OKpY’KaloIIeM MUpe

11

YMeHue omnepupoBaTb MOHSATUSMHU: JUIMHA, pACCTOSIHUE, Yroj
(BemuuMHA yria, CHHYC W KOCHHYC YIJa TPEyrojbHHKA), IUIOIMIAJb;
YMEHHE OICHHBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; YMEHHE NPUMEHATh (OPMYINIBI TMEepUMeTpa W IUIOIIAIN
MHOTI'OYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOLIaJud Kpyra, o0bema
NPSIMOYTOJILHOTO IapajulesienuIleia; yMEHUE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPUUYECKUE COOTHOMICHUS  JUIS

BBIYMCIIEHUA JJIMH, PACCTOSHUM, IUIOIAAEH

12

YMmenue wu3o0paxarb IUIOCKME (UIypel M HUX KOMOMHAlMH,
IPOCTPAaHCTBEHHBbIE (QUIYypbl OT pYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIbHOMY OITMCAHUIO

13

VYmMmenue OIICpUPOBATH IIOHATHUAMMU: mpAMOYTOJIbHasA cucreMa
KOOPAHHAT, KOOpAWHATLI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YU CJIO0, CKAJIAPHOC ITPOHU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIb30BATb BCKTOPbLI MU KOOPAWMHATBHI AJISA IPECACTABICHUA
JaHHBIX W PpCHICHUA 3aaad, B TOM YHUCIC H3 APYTUX y‘I€6HI)IX

MPEAMETOB U PEATbHON KU3HU

14

YMeHue omnepupoBarh TMOHSATHSIMHU: CTOJOMKOBBIE U  KpPYTr'OBBIE
auarpamMmbl, TaOnMIbI, cpelHee  apu@mMeThyeckoe, MeuaHa,
HauOonblllee W HaWMEHbIIEee 3HAYEHHs, pa3Max YHUCIOBOro Habopa;

YMCHUC HN3BJICKATh, HHTCPIIPCTHPOBATDH u Hp606p330BLIBaTI)




uH(pOpMAIMIO, MPEICTaBICHHYI0 B TaliuIax M Ha Jguarpammax,
OTpaXKaIoLyK0 CBOMCTBA M XAaPAaKTEPUCTUKH PEAIbHBIX IPOLECCOB U
SBJICHUH; yYMEHUE paclo3HaBaTh W3MEHYUBHIC BEJIMYUHBI B

OKpY’KaloIIeM MUpe

15

YMeHne omnepupoBaTh TOHSATHSMHU: CIyYalHBIA OMBIT (CIydailHBINA
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXO.M)
CIIy4alflHOTO OIBITa, CIIydalHOE COOBITHE, BEPOATHOCTH COOBITHS;
YMEHUE HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITUNA B OMNbBITAX C
PaBHOBO3MOXXHBIMU 3JIEMEHTApPHBIMH COOBITUSIMH; YMEHHE pellaTh
3aJa4l METOJJOM OpraHM30BaHHOTO Mepedopa M C HCHOJIb30BAHHEM
IpaBUja YMHOXKEHHS; YMEHUE OLIEHUBaThb BEPOSTHOCTH pEaJIbHBIX
COOBITUH U SIBICHUH, MOHHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHUPE WM B JKH3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOASINMN H3YyYEHHBIA METOJ ISl pelieHUus
3a/1a4d, MPUBOAUTH MPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
NPUPOAE U KU3HHU, PACIIO3HABAThH MPOSBJICHUE 3aKOHOB MATEMATHKHU B
UCKYCCTBE, OIMCBHIBATH OTACIBHBIC BBIAAIOIIUECS  PE3YJIbTaThI,
MIOJIy4CHHbIE B XOJ€ DPA3BUTHUs MAaTEMAaTHKU KaK HAyKH, NPUBOIUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITHI U UX aBTOPOB B OTE€YECTBEHHOMU

Y BCEMUPHOM UCTOPUH




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

1 Uucna v BEIYMCIEHUSA

1.1 Hatypanbhble u niensle uncia. [Ipu3Haku AeMUMOCTH LENbIX YUCes

19 OObIKHOBEHHBIE W JeCATUYHBIE  OpoOM,  TMPOLEHTHl, OECKOHEUYHBIE
. MIEPUOTUIECKUE TPOOH

13 PanuonansHble 4yucia. Apudmernueckue omepanuu ¢ palMOHAIbHBIMU
' YHUCIaMH

14 JelictBuTenbHble 4Mciaa. ApupMeTHYECKHE ONepaluu ¢ AeWCTBUTEIbHBIMU
' qHUCIaMU

s [TpubnxkE€HHBIE BBIUMCICHMS, NpaBUJa OKPYIJIEHUS, NPHKUAKA M OLEeHKa
' pe3yJibTaTa BHIYMCICHUI
2 Auredpandeckue BhIpaKeHUs

2.1 bykBeHHbIe BbIpaskeHUS (BBIPAKEHUS C IEPEMEHHBIMHU)

5y Crenenp c 1mensiM MokaszareneM. CTeneHb € pallMOHAIBHBIM TIOKa3aTelleM.
' CBolicTBa cTENEHN

2.3 MHorouJsieHb!

24 Anrebpaundeckas 1po0b

) s ApudmeTrueckuii  KOpeHb  HATypajbHOM  CTEMEHH. HelictBus c
. apu(pMeTHYeCKUMHU KOPHIMH HaTypaJibHOI cTeneHn
3 VYpaBHEHUS U HEPABEHCTBA

31 [lenbie u ApoOHO-panMOHaNBbHbIE YypaBHEHHA. CHCTEMBl U COBOKYIHOCTU
. YPaBHEHMI

35 [lenbie u apoOHO-panMOHaANbHBIE HepaBeHCTBa. CHCTEMBI M COBOKYIHOCTHU
' HEpaBEHCTB

33 Pemenune TekcToBbIX 3a1a4
4 Yucnoble MOCIE10BATEILHOCTH

4.1 [TocaenoBaTeIbHOCTH, CIIOCOOKI 3aJaHMS IIOCICAOBATEILHOCTEH

4.2 Apudmernueckas U reoMmerpuueckas mnporpeccun. Popmyna  CIOXKHBIX




IMPOLCHTOB

5 OyHKIMHU
Oyukius, crnocodsl 3amanus  Qyakuuu.  [paduk  pyaxkumm.  O6nacTh
OIpeNieleHNs] U MHOXKeCTBO 3HaueHUd Qpynkuuu. Hymu gynknuu. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIIMH. MaKCHMyMBbl U
MUHUMYMBI (pyHKunu. HamOonbiliee M HamMeHbIlee 3HaueHHWE (DYHKIUHM Ha
MIPOMEKYTKE
6 KoopauHats! Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapToBBI KOOPAMHATHI Ha INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypbl 1 UX CBONCTBA
7.2 TpeyronbHuK
7.3 MHOroyronsHuKu
7.4 OKpy>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpUuECKUX BEIUYUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposTHOCTh U cTaTHCTHKA
8.1 OnucarenbHasi CTATUCTHKA
8.2 BepositTHOCTD
8.3 Kombunaropuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOINECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

I'eomerpus 7-9xn JI.C Artanacsan, B.® byry3os, C./l Kagomues

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

JAngakTuaecku MaTepuan

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
NHTEPHET

WNHuTapakTuBHAS 1OCKa
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