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MHHOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWMH M3 OCHOBHBIX pAa3/EJIOB IIKOJBHOM MAaTEMAaTHKH,
MMEIOIINA CBOEH LEIbI0 00ECIEUNUTh M3YyYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWII M  B3aUMHOE pAaclOJIOKEHHWE, OIHMPAETCS Ha JIOTMYECKYIO,
J0Ka3aTeIbHYI0 JUHUIO. LIeHHOCTh M3y4eHUs TeOMEeTpUH Ha YpOBHE OCHOBHOTO
o011ero o0pa3oBaHus 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YIUTCS TTPOBOIUTD
JI0Ka3aTeJIbHbIE PACCYXKIEHUS, CTPOUTH JOTMYECKUE YMO3aKIOUEHUs, TOKA3bIBATh
UCTUHHBIE YTBEP)KICHHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOAMTH
paccyKIeHuss «OT TMPOTHBHOIO», OTJIMYAaThb CBOMCTBA OT  IPU3HAKOB,
(opmynupoBaTh OOpPATHBIE YTBEP)KICHUSI.

Bropoii 1nenbr0 u3ydeHHsl T€OMETpPUHM SBISIETCS HUCIHOJIb30BAaHUE €€ Kak
MHCTPYMEHTA NPHU PEIIEHUM KaK MaTEeMaTU4YEeCKUX, TaK M IMPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peabHOM Ku3HU. OOydaolmuics JODKEH HayYUThCS
OIIpPENIENTh TEOMETPUUECKYI0 (UTYpY, ONMUCATh CIOBAMM JAHHBINA 4YEpPTEX WU
PUCYHOK, HAMTH IIOIIAb 3€MEIBHOI'0 y4acTKa, paCCUMTAaTh HEOOXOUMYIO JUIUHY
ONTOBOJIOKOHHOI'O Kabeyd win TpeOyeMble pa3Mephl rapaxa i aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIYMCIMTEIbHAS JUHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuu 3agad MPAKTHUECKOIO XapakTepa OOY4aroIIMKCS YYUTCS CTPOHUTH
MaTE€MaTUYECKUEe MOJIETM  PEAbHbIX O KM3HEHHBIX CHUTYallMid, MPOBOAMTH
BBIYMCIICHUS U OLIEHUBATh aJ€KBATHOCTh MIOJIYyYEHHOI'O PE3YNbTaTa.

KpaiiHe BaxxHO MOTYEPKUBATH CBSI3M T€OMETPUU C JPYTUMH Yy4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATh UCIIOIb30BATh ONMPEIEICHHS TeOMETPUUECKUX (puryp
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJIyUEHHBIX YMEHHH B (pu3uKe U
TEXHUKE. OTH CBsI3W HauOosee SpKO BUAHBI B TeMax «BekTopsy,
«Tpuronomerpuueckne cooTHomeHus», «Meron koopauHat» U «Teopema
[Tudaropayr.

YueOHnbiii kypc «l'eomMeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3Jeibl
cogepxanusi: «l'eomerpuueckue (GUTypel W UX CBOWCTBa», «M3mepenue
F€OMETPUYECKUX  BEIMYUH», «JIeKapTOBBI KOOPAMHATBHI Ha  IJIOCKOCTHY,
«BekTopb», «JIBUKEHUS IIOCKOCTY, «IIpeoOpazoBanus mogo0ous».

Ha u3yuenune yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 vaca B Hemenm0), B 8 kiacce — 68 yacoB (2 daca B HeAemn0), B 9
Kiacce — 68 gacoB (2 yaca B HECIIO).



COJAEPXAHUE OBYUYEHUA
7 KIIACC

Havanbnbie nonsTus reomerpuun. Touka, npsimMasi, OTPE30K, Jyd. Yrou. Buabl
yrioB. BeprukanbHble W CMEXHbIE yribl. buccektpuca yria. Jlomanas,
MHOI'OYTr'OJIbHHUK. IlapauieibHOCTh ¥ NEPIEHAUKYIIAPHOCTD IIPSIMBIX.

Cummerpuunble  ¢Qurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOIIIEM MUPE.

OCHOBHBIE TOCTPOCHHSI C MOMOIIBIO LMUPKYJISl W JIMHEWKU. TpeyrojbHUK.
Beicora, MmennaHa, OuccekTpuca, uX CBOMCTBa.

PaBHOOenpeHHBII ¥  PAaBHOCTOPOHHUN  TpeyroibHUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CpoiicTBA M TNpU3HAKU paBHOOEAPEHHOrO0 TpeyrojbHuka. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa U NPU3HAKK NApaJUIEIbHBIX NPSIMBIX. CyMMa yIJIOB TPEYTrOJIbHHUKA.
Brenrnue yrisl TpeyrojbHHKA.

[IpssmoyrosibHbI  TpeyronbHUK. (CBOWCTBO MEIHMAHBI MPSAMOYTOJIBHOTIO
TPEyrojbHUKa,  IPOBEAEHHOM K  Trunore”Hyse. IlpusHaku  paBeHCTBa
IPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpIMOYTroNIbHBIN TPEYTOJbHUK C YTIIOM B 30°.

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

I'eomerpuueckoe wmecto Touek. buccekTtpuca yriia u  CepeIUHHBIN
NEPHEHIUKYJIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTb M Kpyr, XOpJa M JuaMeTp, HuX CBOHcCTBa. BzaummHoe
PacroJIOKEHHE OKPYXHOCTH U npsMoi. KacarenpHas 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 (TIpSMOYTOJIBHUK, POMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOICTBA H NpU3HAKHU.
[IpssMoyroJsibHas Tpanenusi.

Meron yneoenuss menuansl. LleHTpansHas cumMmerpusa. Teopema daneca u
TeopeMa O NMPONOPLUOHAIBHBIX OTPE3KaxX.

CpenHure nuHAM TPeyrojabHUKa U Tpaneuuu. LleHTp Macc TpeyronbHuKa.

[Tomobue TpeyronbHUKOB, KOIPduimeHt mnomoodus. I[lpuzHaku momoous
TpeyroibHUKOB. [IpuMeHenne noao0us nNpu pelieHny MPakTUYeCKUX 3a/1ay.



CpoiicTBa momaaeld reomerpudeckux ¢uryp. Dopmynsl A IUIOMIATA
TpeyrojibHUKa, Mapajuiesorpamma, pomda u Tpaneuud. OTHOIIEHWE IUIOMIaien
OI00HBIX PUTYP.

Brruncnenne miomanend TpeyrojJbHHKOB U MHOTOYIOJIbBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
NPAKTUYECKUX 3a/au.

CHHyC, KOCHMHYC, TaHT€HC OCTpPOro yria MpsIMOYTOJIbBHOIO TPEYrOJbHHUKA.
OCHOBHOE TPHUTOHOMETPUYECKOE TOXKAECTBO. TpPUTOHOMETPUUECKHE (PYHKIIMU
yrioB B 30, 45 n 60°.

BnucanHbsle M LIEHTpalbHBIE YIVIBI, YrOJd MEXAY KacaTeJbHOM M XOpPIOM.
Yrmel  Mexay XopaamMHM M CEeKyUIMMHU. BrnmcaHHble M ONHCAaHHBIE
YETBIPEXYTOJbHUKU. B3auMHOE pacnonokeHue AByX OKpykHocrer. Kacanume

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

Cunyc, xocuHyc, TaHreic yramoB or 0 go 180°. OcHoOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO. DOPMYIBI MPUBEICHHUS.

Pemenue TtpeyrospHUKOB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
PemieHne mnpakTUYecKUX 3aJad C MCIHOJIb30BAHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [Tonodue coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BENEHUH OTPE3KOB XOpA, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, amuHa  (MOOyNnb)  BEKTOpa,  COHANpaBJEHHBIE  BEKTOPHI,
IIPOTUBOIOJIOKHO ~ HAINpPABICHHBIE  BEKTOPbL,  KOJJIMHEAPHOCTb  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OIlEpallMy HaJ BEKTOpamu. PasioikeHHe BEKTOpa IO IBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHatsl BekTOpa. CKalsIpHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXO0XK/ICHHSI IJTUH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PAaBHEHHUs NPSAMON U OKPYKHOCTH
B KOOPJIHMHATAX, MIEPECEUECHUE OKPYKHOCTEW M MPAMBIX. METO KOOPJIMHAT U €ro
IPUMEHEHHUE.

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

JIBU>KEHUs TUIOCKOCTH U BHYTPEHHHE CUMMETpUU (Quryp (3jeMeHTapHbIe
npeacrasieHus). [lapannensusiii nepenoc. [IoBopoT.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS TMPOrpaMMbl  y4eOHOro Kypca
«I"eoMeTpus» XapaKTEepU3yIOTCS:

1) maTtpuoTu4ecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpECa K TMPOHUIOMY UM  HACTOALIEMY POCCHUUCKOU
MaTeMaTUKH, LIEHHOCTHbIM  OTHOIIEHWEM K  JOCTHKEHUSM  POCCHUHCKHUX
MaTEMATUKOB M POCCHMCKOW MAaTEMATHYECKOM MIKOJbI, K HCIOJIb30BAHUIO 3THUX
JOCTHXKEHU B IPYIUX HayKax U MPUKIAIHBIX cepax;

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

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWHA M peau3allid ero
npaB, TMpPEACTaBICHHEM O MAaTeMAaTHUYeCKUX OCHOBaX (PYHKIMOHUPOBAHMUS
pa3IMYHbIX CTPYKTYp, SBJICHHI, MPOLENYp I'pa)kJ1aHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K OOCYXKJIEHUIO STUYECKHUX MPOOJIeM, CBSI3aHHbIX
C TMPAKTUYECKUM MPUMEHEHUEM [IOCTUKEHUU HAyKH, OCO3HAHHEM BaXHOCTH
MOPaIbHO-3TUYECKUX MPUHIUTIOB B JEATEILHOCTH YUYEHOTO;

3) Tpya0BO€E BOCIIUTAHUE:

YCTaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHUM TMPAKTUUECKUX 3aaad
MAaTEeMaTH4YECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTUYECKOTO
o0pa3oBaHusl Ha TPOTSHKCHUHM BCEW JKM3HM JJIsl YCIENHOM mpodeccruoHaIbHOM
NESATeTbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HaHHBIM BHIOOPOM H
MMOCTPOCHUEM WHIUBUIYATHHON TPACKTOPUH O0PA30BaHUS U JKU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTNYecKO0e BOCIIUTAHME:

CIIOCOOHOCTBIO K OMOIMOHAJIHPHOMY ¥ 3CTETUYECKOMY  BOCIPHATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJau, pEHICHUH, pacCyXJIEHUW, YMEHHUIO BHJIETh
MaTEMATUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI 0 MO3HAHMS:

OpPUCHTAllMEN B JEATEIBHOCTA HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa, MPUPOIbI U
oOIIecTBa, MOHUMAHWEM MaTEMaTHYECKONM Haykh Kak cdepbl UYeT0oBEYECKOM
NEATENBHOCTH, 3TaloOB €€ pa3BUTUA M 3HAYUMOCTH ISl Pa3BUTHS LUBUIIU3ALWH,
OBJIAJICHUEM SI3BIKOM MATEMATHKW M MaTEMAaTHYECKON KYyJIbTYpPOil KaK CPeICTBOM
MO3HAHUSI MHpPA, OBJIAJACHUEM TMPOCTEUIIIMMH HABBIKAMHU HCCIIEIOBATEIbCKON
JEATENBHOCTH,



6) ¢usuuyeckoe BoOcnUTaHHEe, (POPMHPOBAHHME KYJILTYPbl 310pPOBbS U
IMOLMOHATBHOI0 0J1ar ONmoJIy4us:

TOTOBHOCTBIO IIPUMEHATh MAaTEMATUYECKUE 3HAHUSA B HHTEpPECax CBOETO
3I0pOBbsl, BEIEHUS  3J0pOoBOro oOpa3a JKHU3HUM  (340pOBOE  IUTAHUE,
cOaaHCUpPOBAHHBIM PpEXUM 3aHATHM W OTAbIXa, peryiaspHas Quandeckas
AKTUBHOCTh), C(OPMUPOBAHHOCTHIO HAaBBIKA pe(ICKCUM, TPU3HAHHEM CBOETO
paBa Ha OIMIMOKY M TaKOro K€ MpaBa APYroro YeiaoBeKa;

7) 3K0JIOTHYeCKOE BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEMATHUYECKUX 3HAHUM JJI PELICHUS 3a/1a4
B 00JIaCTH COXpPaHHOCTH OKpY)KaloIlel Cpenbl, IJIaHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOXHBIX IOCIEACTBUM MJII OKPYKAIOILIEW Cpelnbl, OCO3HAHWEM
IJI00AJILHOTO XapaKTepa SKOJOTUYECKUX TPOOIEeM U MyTel UX peleHus;

8) amanTammsa K M3MEHAIUMCH YCJIOBHAM COLUHAJIBHOW M NPUPOAHON
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSM B YCIOBHUSX HEONPENEIIEHHOCTH, MOBBILICHUIO
YPOBHS CBOE€M KOMIIETEHTHOCTH YE€PE3 MPAKTUYECKYIO NESITEIbHOCTh, B TOM YHUCIE
YMEHUE YYUThCS Yy APYTrUX JOJeH, MpHoOpeTaTh B COBMECTHOH N1€ATEIbHOCTH
HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIINH U3 ONBITA IPYTUX;

HEOOXOAMMOCThI0O B (OPMHUpPOBAaHMM HOBBIX 3HAHWW, B TOM YHUCIE
(bopMynHpoBaTh UJIEU, TOHATHUS, TUIIOTE3bI 00 OOBEKTAX U ABJICHUSAX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEM, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO  CHUTYallMl0, BOCIPUHHUMATh
CTPECCOBYIO CHUTYallUI0 KakK BBI30B, TPEOYIOMIMIA KOHTPMEp, KOPPEKTUPOBAThH
OPUHUMAEMbIe pEIIeHUs] U JACUCTBUS, (POPMYIMpPOBaThL U OIEHUBATH PUCKU U
MOCTeICTBUS, (POPMUPOBATDH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBare/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Bba3oBble Jornueckue aeMcTBUA:

e BBUIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXAY HOHATUAMH, (HOPMYIHPOBATH
ONpEACNICHUs]  TOHATHI,  YCTaHaBJIMBaTh  CYILIECTBEHHBIA  MPU3HAK
KJaccu(UKalMi, OCHOBaHUs il OOOOIIEHHWS W CpPAaBHEHHUS, KPUTEPHUH
IIPOBOAMMOr0 aHAJIN3a;

e BOCHpPUHMMATh, (GOPMYIHUPOBaTH U  NpPeoOpa3oBbIBATh  CYXKICHUS:
YTBEpAUTENbHbIE U OTpULIATENIbHbIE, €IMHUYHBbIC, YacTHbIE W OOIIHue,
YCIIOBHBIE;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeunsi B (akTaxX, MAHHBIX, HAOMIOACHUSAX U YTBEPKICHUSX,
npeaaratb KpUTEPUU I BHISABJICHHS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;
JIeNaTh BBIBOJIBI C HCIIONB30BAaHUEM 3aKOHOB JIOTUKH, JACTYKTHBHBIX W
VHAYKTUBHBIX YMO3AKJIFOUYCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTHUH;

pa3dupaTh JOKa3aTeIhLCTBA MAaTEMAaTHYECKUX YTBEPKACHUH (MIPSMBIE W OT
MPOTHUBHOTO), TPOBOAWTH CAMOCTOSTEIHHO HECIIOKHBIE JOKAa3aTelbCTBA
MareMaTu4ecknX (PaKToB, BBICTpAaWBaTh AaAPTyMEHTAIlUIO, TPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYIKICHUS;
BBIOWpATh CIMOCOO pemeHus] y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEUICHUs, BbHIOMpAaTh Haumbosiee MNOAXOMAIUMNA C Yy4ETOM
CaMOCTOSITEJILHO BBIJIETICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBarebCKue JeiCTBHUA:

UCIOJIb30BaTh BOIPOCHI KaK HMCCIEJOBATEIbCKUN MHCTPYMEHT IO3HAHMS,
dbopmMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUHE, MpodiIemMy,
CaMOCTOAATEJIbHO ~YCTAHABIMBAaTh HCKOMOE U JaHHOE, (POpPMHPOBATH
TUIIOTE3Y, apr'yMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

OPOBOJIUTH IO CaMOCTOSTEIBHO COCTABICHHOMY IIJIaHYy HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEJOBAHUE IO YCTAHOBJIEHNUIO OCOOEHHOCTEMH
MaTeMaTU4YeCcKoro 00beKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (DOPMYIHMpOBaTh 0OOOIIEHUSI M BBIBOJBI M0 pe3yjbTaTam
MPOBEAEHHOTO HAONIOACHUS, HCCIEIOBaHUs, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U 0000IIEHUI;

POrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLIECCa, a TAKXKE BbIIIBUTaTh
MPEIONOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBIABIISITH HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(OPMALUU, JaHHBIX,
HEOOXOUMBIX JUI PEUICHUS 3a/]auu;

BbIOMpaTh, aHAIM3UPOBaTh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
UH(POPMALIMIO PA3TMYHBIX BUIOB U (POPM MpeCTaBICHUS;

BbIOMpaTh (GopMy MpeACTaBieHUs HMHPOPMALMM U WLIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JAuarpaMMaMH, HHOM TIpadukoidl U HX
KOMOMHAIIUAMU;

OLIEHWBATh HAAEKHOCTh HMH(POPMALUU MO KPUTEPHSIM, MPEATOKECHHBIM
YUUTENIEM UM CPOPMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHUKaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHA:

BOCIPUHUMATh U (HOPMYIMPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LEeTSIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PCHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PELICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBII pe3yJbTaT;

B X0/i€ 00CYKJI€HUS 337aBaTh BOIPOCHI MO CYIIECTBY 00OCYX/1aeMON TEMBI,
po0JIeMbl, pelIaeMon 3a/1auu, BBICKA3bIBaTh UJEH, HAIEJICHHBIE HA MTOUCK
pElIeHUsl, COMOCTAaBISATh CBOM CYXKACHUS C CYXKICHUSIMHU JPYrux
YYaCTHUKOB JAHAJIOra, OOHAPY)KMBAaTh PA3JIMUYM€ M CXOACTBO IMO3HUILIMM, B
KOPpEKTHOU popme GopMyIHpOBaATh PA3HOIIACHS, CBOM BO3PAXKEHNUS;
MPEACTABIATh pe3yabTaThl penieHus 3a/1auu, AKCIEPUMEHTA,
UCCIIEI0BAaHUs, TPOEKTA, CAMOCTOSTEILHO BEIOMPATh (hOpMaT BBICTYIIJICHUS
C y4€TOM 3a/1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIuTOPHH;

MOHUMATh U MCIOJIb30BATh MPEUMYILECTBA KOMAHIHON U MHIUBUIYaJIbHOM
paboThI NP PELICHUU Y4eOHbIX MAaTEMATUYECKHUX 33]1a4;

MPUHUMATh 1[€Jb COBMECTHOM NEATENbHOCTH, MJIAHHUPOBATH OPraHU3AIUIO
COBMECTHOM paloThl, pacmpelnensiTb BHABI padOT, JI0roBapuBaThHCH,
o0CyXkaaTh MPOLECC U pe3yabTarT paboThl, 0000IIaTh MHEHHUSI HECKOJIbKUX
JIIO/IEH;

y4acTBOBaTh B TpynmoBbIX ¢dopMax paboTel (00CyxkaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbI U IPYTHUE), BBITIOJHITH CBOIO YacTh paOOThI
U KOOPAWHHUPOBATH CBOM JEUCTBUA C JPYrUMH 4YI€HAMU KOMAaH/IbI,
OLICHMBAaTh KAay€CTBO CBOEro BKJaJa B OOLIMN MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUSA

Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTaBJIATH IUJIaH, aIrOPUTM pPELICHUs 3aJa4yd (WIH €ro
4acTb), BbIOMpATh CIOCOO pEIIEHHsS C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapHUaHTHI PEIICHUN ¢ YIETOM HOBOM MH(OPMAITHH.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEJIEKT:

BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ysibTara
pEelIeHNs] MATEMATUYECKON 3a/1a4H;

MPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh MPH PEIICHUN 33]1a4H,
BHOCUTH KOPPEKTHUBBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBLCTB,
HaWJIEHHBIX OIMIMUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHON LETU U
YCIIOBUSIM, OOBSICHATH MPUYUHBI JOCTHKEHUS WIM HEIOCTHKEHUS 1EJH,
HaxOJIUTh OIIUOKY, TaBaTh OLICHKY IPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI



K kxoHiy oOyuenuss B 7 KJjacce OOYYAIOIIMIICS TOJYYUT CIECIYIOIINE
IPEIMETHBIE PE3YJIbTaThI:

PacriozHaBath UM3y4EHHBIE TE€OMETPUUECKHE (DUTYpBI, ONPENENsATh HX
B3aMMHOE paclojokeHue, U300pakaTb T€OMETPUUYECKHE (UTypbl, BBIIOIHSITH
YepTeXKU MO YCIOBUIO 3anaud. M3MmepsTh JUHEHHbIE W YIJIOBbIE BEIMYMHBIL.
Pemate 3a1a4n Ha BBIYHUCIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

Jenate rpyOyl0 OLEHKY JMHEHHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peaIbHOM JKM3HHU, Pa3MEPOB MPUPOJIHBIX OOBEKTOB. Paznnuarh pa3smepbl 3THX
O0O0BEKTOB IO MOPSIAKY BEIHUUHHBI.

CTpouTh 4epTEXKHU K T€OMETPUUECKUM 3a]1a4aM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA TPEYTrOJbHUKOB, HCIOJIb30BATh
MIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MIPH PEIICHUU 33/a4.

[IpoBOAUTE JOTMYECKUE PACCYKICHHS C HCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaThCsl MPU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOWCTBOM  MEIMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYroJibHUKA, B PEHICHUU T€OMETPUUECKUX 3a/1ay.

OmnpenensaTe nNapajuieIbHOCTh IPSIMBIX C TOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT
¢ HUMH cekymias. Onpeaensars napaiebHOCTh MPSIMBIX C MOMOILBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OAHOM MPSMOU JO TOUEK APYrou MPpsSMOM.

PeraTe 3a1aumn Ha KieTyaroil Oymare.

[IpoBOAUTH BBIYKMCIECHUS W HAXOAUTh YHUCIOBbIE W OYKBEHHBIE 3HAUCHUS
YyIrJOB B TIEOMETPUYECKMX 3a/adyaX C UCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYroJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MIpH
MIEPECEUECHNH JABYX MapajUIeNIbHBIX NPSIMBIX CeKylled. Pemare npaktuueckue
3a/1a4M Ha HAXOXKJCHUE YTJIOB.

Brnageth NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMETh OIpEeAesiTh
OUMCCEeKTPHUCY yriia U CEpEeANHHBIN MEPICHIUKYIAP K OTPE3KY KaK T€OMETPHIECKHE
MECTa TOYEK.

@opMyIMpoBaTh ONPEAECICHHUS] OKPYKHOCTH M Kpyra, XOpIbl U AUamMeTpa
OKPYXKHOCTH, TI0JIb30BATHCSI UX CBOMCTBAMH. Y METh IPUMEHATH 3TH CBOWCTBA IIPH
pELICHUH 33/1a4.

Brageth MOHATHEM OIKMCAaHHOM OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ ueHtp. Ilomp3oBaThes (pakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYrojibHUKAa TIEpPEeCceKaloTCsl B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBIE
NEPIIEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHOM TOUKE.

Brnanere nmoHsTHEM KacaTeJbHOM K OKPYKHOCTH, I10JIb30BATHCA TEOPEMOU O
NEPIEeHIUKYISIPHOCTH KacaTelIbHOM U paauyca, IPOBEAEHHOTO K TOUKE KaCaHUS.



[Tonb30BaThCsl MPOCTEUIIMMHU FEOMETPUUYECKUMHU HEPAaBEHCTBAMU, TTOHUMATh
UX IPAKTAYECKUN CMBICIL.

ITpoBOAUTE OCHOBHBIC T€OMETPUYECKUE TMTOCTPOEHUS C TTOMOIIBIO ITUPKYIS U
JIMHEHKU.

K xoHmy oOyuenuss B 8 Kiacce OOYYAIOIIMICSA TOJYYHUT CIIEIYIOIIHAE
peMETHBIE PE3YJIbTAThI:

Pacno3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BaThCS UX CBOMCTBAMHU IPU PELICHUH T€OMETPUUECKUX 3aj1ay.

[IpuMeHsATh CBOMCTBA TOYKHM TEPECEUCHHUS MEIWaH TPEyrojibHUKa (LeHTpa
Macc) B peUICHUH 3aad.

Bnaners moHsiTUeM cpeaHed JIMHUM TPEyrojbHUKA U TPaneluu, IPUMEHSTh
WX CBOMCTBa TPU PEIICHUU TeoMeTpuuecKux 3anad. [lomp3oBaThcs Teopemoit
daneca U TEOPEMOI O MPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JIJISl PEIICHUS
MPaKTUYECKUX 3aj1a4.

[IpuMeHsTh NpU3HAKKU TOA00USI TPEYTrOJIHbHUKOB B PEIICHUH T€OMETPUUYECKUX
3aj1ay.

[Tonp3oBatrbcsi Teopemoit Iludaropa ms penieHHs TEOMETPHUYECKHX H
npakTudeckux 3agad. CTpouTh MaTEMaTHYECKYI0 MOJCNb B MPAKTUYECKUX
3a71a4ax, CaMOCTOATENIBHO JAENaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JIUHBI.

Brnanerp mOHATHMAMHU CHHyCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
IPSAMOYTOJIBHOTO TpeyroJbHUKA. [101h30BaThCS ITUMHU TOHATUSAMH JIJIST pEIISHUs
MPaKTUYECKUX 3aJ1a4.

Beraucnarh (pa3audyHbIMU CIOCOOAMU) TUIOIIAb TPEYTroJdbHUKA U TUIOMIAIN
MHOTOYTOJIHBIX ~ Quryp (MONB3ysAch, TA€ HEOOXOAMMO, KaIbKYISITOPOM).
[TpuMeHsTh MOTydEeHHbIE YMEHHUS B TPAKTUUECKUX 3ajayax.

Branerp MNOHSATUSMM BIHUCAHHOTO M IEHTPAJIbHOTO VIJA, HCHOJb30BATh
TEOPEMbl O BIUCAHHBIX YIJIaX, yriax MEXIY XOpAaMu (CEKYIIMMHU) U YIIIe MEXKIY
KacaTeJIbHOW U XOPJIOH MPHU PEIICHUU TEOMETPUUECKUX 3a]1ay.

Bianetp MoOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSThH CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHATh MOTyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTUUYECKHUE
MOJICTU JIJIA 33/1a4 PeajbHOM KU3HU U MIPOBOJIUTH COOTBETCTBYIOIINE BHIUYMCIICHUS
C TPUMEHEHUEM TIOJI00MS M TPUTOHOMETPUHU (IOJIB3YSACh, TJe HE0OXOAMMO,
KAJIbKYJISITOPOM).

K xoHmy oOyueHuss B 9 Kkiacce OOYyJarOIMMKCSA IOJIYYUT CIIEIYIOIIHAE
peIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPHIX YIJIOB, HaXOOUTh C WX
MOMOIIBIO PA3IMYHBIE 3JIEMEHTHI MNPSIMOYTOJIBHOTO TPEYTOJbHUKA («pPEIICHHE



MPSIMOYTOJILHBIX TPEYTOIBHUKOBY). HaxonuTh (C mOMOIIBI0 KabKYISTOPa) JITUHBI
Y yIJIbl AJ11 HETaOJIMYHbIX 3HAYEHUH.

[Tonp3oBaThCcs (opMysnaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM [UIsl HAXOXKJIEHUS COOTHOLICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB ISl HAXOXKIEHUS PA3IMUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYroJIbHUKOB»), MNPUMEHSITh HUX MpU
pELLIEHUU TeOMETPUUECKHUX 3a/1au.

Brnagets moHsTHMsSMH  npeoOpa3oBaHUS — MOJ00US, 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
MIpUMEpPHI TOTO0OHBIX (PUTYP B OKPYKAIOILIEM MUPE.

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

[Tonp30BaThCsl BEKTOpPaMH, MOHMMATh MX T'€OMETPUUYECKUN U (PU3MUECKUN
CMBICJ, TNPUMEHSATh UX B pPEIICHUU TEOMETPUYECKUX U (PU3MYECKUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOM3BE/IEHNE BEKTOPOB JJI1 HAXOKECHUSI IJTUH U YIJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, HPUMEHSTh €ro B
PELICHUH T€OMETPUYECKHUX U MTPAKTUYECKUX 3a]1a4.

Bnaners NMOHATHSAMM TPAaBUILHOTO MHOTOYTOJIbHMKA, JUIMHBI OKPYKHOCTH,
JUTMHBI TYTU OKPY>KHOCTH U PaJMaHHOW MEphl yIiia, yMETh BBIYUCIATH IUIOMIAIb
Kpyra u ero yacteid. [[puMeHsaTh noiaydeHHble YMEHHUS B MPAKTHUECKHUX 3a]a4ax.

Haxonuth ocu (MIM LEHTPHI) CUMMETpPUM (PUTYp, TPUMEHSATH JIBUKCHUS
IJIOCKOCTU B IPOCTEUIINX CIIydasiX.

[IpuMeHATh MONyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHe
MOJIENH [l 3314 peanbHOM KU3HU U MIPOBOAUTH COOTBETCTBYIOIIME BHIUUCIICHMUS
C NPUMEHEHUEM MOAOOMS M TPUTOHOMETPUYECKUX (PYHKUMH (HOIB3YysChb, TInE
HEO00XOMMO, KATbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uudpoBbie
Ne n/m P Kourposabhubie | TIpakrudyeckue (uucbp )
NMpoOrpaMMmbl Bcero oOpa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
[Ipocrelimue reomerpuyeckue GUrypsl u
1 I/I)I() coiicTBa. M3me T:)HI/IC reOMjr H}IIIIZCKHX 14 Bubmuorexa LIOK
' P P https://m.edsoo.ru/7f415¢e2e
BEJIMYMH
2 TpeyronbHUKHN 22 1 bubamorexa LIOK
https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe MPSAMBIC, CYMMa YTJIOB 14 | bu6morexa [IOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomerpuueckne 14 | bu6mmoreka [IOK
IIOCTPOEHUA https://m.edsoo.ru/7f415e2e
bub6moreka [JOK
5 I1 600 i 4 1
OBTOPEHHE, COODIEHAE SHARHU https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KUIIACC

KoanuectBo 4acos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesnoB U TeM nuppoBbIe
Ne n/m P Konrtpoasbnsbie | IlpakTnueckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 YeTbIpEXYTOJIBbHUKU 12 1 bubmorexa [OK
https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 IPOMOPLMOHATBHBIX OTpe3Kax, MoJ00HbIE 15 1 bubmioreia LIOK
porep pesiax, ToA https://m.edsoo.ru/7¢417e18
TPEYroJIbHUKU
[Inomans. Haxoxaenue miomanen
bu6mmoreka [JOK
3 TPEYTOJIbHUKOB U MHOT' OYT'OJIbHBIX (UTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUTYyp
4 Teopema [udaropa u Hagana 10 | bubmmorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYribl B OKpYXHOCTH. BicanHeie u
5 OINMCAHHBIE YETHIPEXYT OJIBHUKU. 13 : bu6mmorexa [IOK
KacarenbHble k okpyxHOcTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYX HOCTEN
6 [ToBTOpEeHue, 0600IIeHIE 3HAHUI 4 1 bubmorera TIOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




9 KUIIACC

KoanuectBo 4acos DJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB u TemM undposbie
Ne n/m P Konrtpoisbnsbie | IlpakTHyeckue (mupp )
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB U 16 | bubmmoreka [IOK
CHHYCOB. PenieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) ITpeoOpazoBanue nogodus. Merpuueckue 10 | bubmmorexa LIOK
COOTHOILIEHUA B OKPYKHOCTHU https://m.edsoo.ru/7f41al2¢
3 BexTopb! 12 | bu6munoreka [JOK
https://m.edsoo.ru/7f41al2c
bu6moreka [JOK
4 JlekapTOBBI KOOPAMHATHI HA IUNIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
IIpaBunbHBIE MHOTOYTOJIBHUKH. [{TnHa
5 OKPYXHOCTH M IJIOIIA/1b Kpyra 8 brommorexa [IOK
by Ay Ty https:/m.edsoo.ru/7f41al2¢
Beruucnenne miomanen
bubmioreka [IOK
6 6
Hpwskenis n0ckocTH https://m.edsoo.ru/7f41al2c
. [ToBTOpenue, 0000IIEHNE, CHUCTEMATH3AITUS 7 ) bubmioreka [IOK
3HAHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne Jara nupposbIe
Tema ypoka Konrpoabnsbie | IlpakTnueckue
n/n Bceero H3yYeHus | oOpa3oBaresibHbIe
padoThI padoThI
pecypcsl
| [Ipocreiimme reoMeTpudecKue | bubmmoreka LIOK
00BEKTHI https://m.edsoo.ru/8866b724
bubmuorexa LIOK
2 MHOroyroiasHuK, J0MaHas 1 1
https://m.edsoo.ru/8866cbba
bu6mmnoreka [JOK
3 CMexHbIE U BEepTUKAJIBHBIE YTJIIbI 1
https://m.edsoo.ru/8866c5c0
bu6mmoreka [JOK
4 CMexHbIE U BEpTUKATIbHBIC YTJIbI 1
https://m.edsoo.ru/8866c7be
5 CMeXHbIE U BEPTUKAJIbHBIE YTJIbI 1
6 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1
7 CMeXHbIe U BEpPTUKAJIbHBIE YTJIbI 1
8 CMexHbIE U BEPTUKAJIbHBIE YTJIbI 1
H3mepeHne IMHENHBIX U YTIIOBBIX
9 BEJIMYMH, BBIYMCIEHHE OTPE3KOB U 1
YTJI0B
W3mepeHne TMHENHBIX U YTIIOBBIX
bubmioreka [IOK
10 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
https://m.edsoo.ru/8866c3ea
yTJ10B
H3mepeHune IMHEHHBIX U YTIJIOBBIX
11 BEJIMYUH, BBIYMCIIEHUE OTPE3KOB U 1

YTIIOB




N3mepeHne TMHENHBIX U yTJIOBBIX

12 BEJIMYMH, BHIYMCIICHUE OTPE3KOB U
yTJI0B
[lepumetp u riomans ¢uryp,
13 COCTAaBJICHHBIX W3
MPSIMOYT OJILHUKOB
[lepumeTp u omans Guryp,
14 COCTAaBJICHHBIX W3
IPSIMOYT OJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTOIBHUKAX
15 Y TIEPBUYHBIE NIPEACTABJICHUS O bubmorexa [OK
https://m.edsoo.ru/8866ce80
paBHBIX GUTypax
16 Tpu npusHaka paBeHCTBa bubmuoreka LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npuzHaka paBeHCTBa bubmmorexa [IOK
TPEYroIbLHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bubmmoreka LIOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866e01e
Tpu npusHaka paBeHCTBa
19 TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
71 Tpu npu3Haka paBeHCTBa bubmuorexa [IOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCcTBa
MPSIMOYT OJIbHBIX TPEYT OJIbHUKOB
73 [Ipu3Haku paBeHcTBa

IpAMOYT OJIBHBIX TPCYT' OJIbHUKOB




CBOMCTBO MeIUAHEI

24 MPSIMOYTOJILHOTO TPEYT OJIbHUKA, bubamorexa [IOK
. N https://m.edsoo.ru/8866e9ec
IIPOBEJEHHOMN K THUIIOTEHY3€
CBOMCTBO M€MaHBI
25 NIPSIMOYT OJIBHOT'O TPEYT OJIbHUKA,
NPOBEAEHHON K THIIOTEHY3€
26 PaBHOOEnpEHHBIE 1 bubmmoteka LIOK
PaBHOCTOPOHHHE TPEYI OJILHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3Haku u cBoOMcTBa bubmmorexa [IOK
pPaBHOOEIPEHHOT O TPEYTOJIbHUKA https://m.edso00.ru/8866d880
)3 [Ipu3Haku u cBoMCTBa bubmuoreka LIOK
paBHOOEIPEHHOI O TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u CBOMCTBa bubmmorexa [IOK
PaBHOOEIPEHHOT O TPEYTOJIbHUKA https://m.edso00.ru/8866e26¢
30 HepagenctBa B reomerpun
31 Hepasenctsa B reomeTpun bubmmorera [IOK
https://m.edsoo.ru/8866e3a2
32 Hepasenctsa B reomerpun
33 HepaseHncTBa B reomeTpun
34 [IpssMOYT OJIBHBIN TPEYTOJIBHUK C bubmmoreka LIOK
yriaom B 30° https://m.edso00.ru/8866eb22
35 IIpstMOyTOJIBHBIN TPEYTOIBHUK C
yriioM B 30°
36 KonTtponbhas pabora o reme bubmuoreka LIOK
"TpeyrosbHuKn" https://m.edsoo.ru/8866ecbc
37 ITapannensHbIe IPSIMbIE, UX bubmorexa [IOK
CBOMCTBa https://m.edsoo.ru/8866ef64
38 [Tareiii mocrynat EBkimnaa




39

Hakpect nexamue,
COOTBETCTBEHHBIC U
OZHOCTOPOHHHME YTJIbI,
00pa30BaHHBIE MPU MTEPECECUCHUH
napajvIeIbHBIX MPSIMBIX CEKYIIeH

bu6mmoreka [JOK
https://m.edso00.ru/8866f086

40

HaKPCCT JICKaNue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHHUC YTJIbI,
06p8.30BaHHBIe IIpH IEPECCUCHUU
IMnapaJuiCJIbHbIX ITPAMBIX ceKymeﬁ

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OOHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbIE NPU 1EPECEUECHUH
NapajuIeabHbIX IPSIMBIX CEKYILEH

42

Hakpect nexarue,
COOTBETCTBECHHBIC U
OJTHOCTOPOHHUE YTIJIbI,
00pa30BaHHbBIC TIPU MTEPECCUCHUN
MapajuiebHBIX MPAMBIX CEKYIIEH

43

Haxkpect nexaniue,
COOTBETCTBCHHBIC U
OJIHOCTOPOHHUE YIJIBI,
00pa30oBaHHbBIC TIPU MTEPECEUECHUN
MapajuieIbHBIX MPAMBIX CEKYIIEH

bubmioreka [IOK
https://m.edsoo.ru/8866£3b0

44

[Ipu3Hak napauieIbHOCTH NPSMBIX

Yyepe3 paBeHCTBO PACCTOSHUM OT
TOYEK OAHOW IPSIMOM 10 BTOPOU
MPSIMOU




[IpusHak napauieabHOCTH NPSIMBIX
Yyepe3 paBeHCTBO PACCTOSHUM OT

45
TOYEK OAHOW IPSIMOM 10 BTOPOU
MPSIMOU
bu6mmoreka [JOK
46 CymMa yriioB TpeyroJibHUKa
https://m.edso00.ru/88661630
47 CymMa yriioB TpeyroJibHUKa brbmorexa [OK
4 T peyr https://m.edsoo.ru/8866f8ba
48 BHemnHue yriisl TpeyroJibHUKa bubmorexa [OK
YHIRLTPEYT https://m.edsoo.ru/8866faSe
49 Bremnue yrisl TpeyrojibHUKa
Kontponphas pabora o reme
" bubmotexa [JOK
50 [TapanensHble nIpsiMble, CyMMa
" https://m.edsoo.1u/8866febe
YTJI0B TPEYTOJbHUKA
51 OKpy>XHOCTb, XOp/Ibl U AUAMETP, UX bubmoteka IJOK
CBOMCTBa https://m.edso00.ru/88670800
52 KacarenpHast K OKpy>KHOCTH bubmioreia LIOK
Py https://m.edsoo.ru/88670e9a
53 OKpy»KHOCTb, BIMCAHHAs B yTOJl
54 OKpyXHOCTb, BIIMCaHHAsI B yTOJI
55 ITonsitue o I'MT, npuMmeHeHue B bubmmoreka [IOK
3aJa4ax https://m.edso00.ru/8867013¢
56 [Tonarue o 'MT, npumeHenue B bubmioreka [IOK
3aJ1a4ax https://m.edso0o.1u/88670508
buccekrpuca u cepequHHBIN
57 MEePIEHIUKY ISP KaK
reOMETPUYECKHE MECTA TOUEK
58 OKpy>XHOCTb, OMTMCAaHHAsI OKOJIO bubmotexa [JOK




TPEYTrOJIbHUKA https://m.edso0o.ru/88670a62
59 OKpy>XHOCTb, OITUCaHHAs OKOJIO !
TpeyroJbHUKA
60 OKpy>XHOCTb, BIIUCAHHAS B | bubmotexa [JOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy>XHOCTB, BITUCAHHAS B :
TPEYTOJIbHUK
2 [Ipocreiimne 3agaun Ha | bubmmoreka LIOK
IIOCTPOCHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3agaumn Ha | bubmuorexa [IOK
IIOCTPOEHUE https://m.edsoo.ru/886712d2
Kontposnphas pabora o reme
64 "OKpYyKHOCTb U K 1 bubmorera TIOK
Py pYT: . https:/m.edsoo.ru/8867 1462
I'eomerpuueckue nocTpoeHus
[ToBTOpEHME N 0000IIICHIE 3HAHUM
65 OCHOBHBIX IOHSITUNA U METO/10B 1 bubmmorera [IOK
8 https://m.edso0.n/386715b6
Kypca 7 Kiacca
bu6mmoreka [JOK
4 1
06 TOroBast KOHTPONLHAA padoTa https://m.edsoo.ru/886716ec
[ToBTOpEeHUE U 0000IIIEHUE 3HAHUM
67 OCHOBHBIX IIOHSTHH U METOIOB 1
Kypca 7 Kiacca
[ToBTOpeHue n 06001IeHIE 3HAHUI
. bu6moreka [JOK
68 OCHOBHBIX MOHSITUNA U METO/I0B 1
https://m.edsoo.ru/886719bc
Kypca 7 kjacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




8 KUIIACC

KoanuectBo yacos DJIEKTPOHHBIE
Ne Mara uudposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
: [Tapannenorpamm, ero npu3Haku v : bubmmoreka [IOK
CBOMCTBA https://m.edsoo.ru/8867 1af2
) [Tapamienorpamm, ero Npu3HaKku U | bubmmorexa LIOK
CBOMCTBa https://m.edsoo.ru/88671cal
3 ITapannenorpamm, ero npu3HaKku U | bubmuorexa [IOK
CBOMCTBA https://m.edsoo.ru/8867 1cal
YacTHble cy4yau napajieaorpaMmMoB
4 (mpsimo OJJ-'IIzIIiI/IK (I))M6 KBa, paT) ux 1 bu6mmorexa [IOK
PAMOYT D POMD, KBazpat), https://m.edso0.ru/8867 1dea
MPU3HAKU U CBOMCTBA
YacTHble Ciydau napauiesiorpaMMOB
5 (mpsimo oz;m (I))M6 KBa, paT) ux 1 brbmiorexa [{OK
prioyr " P ’ APEL), https://m.edso0o.ru/8867 1120
MPU3HAKU ¥ CBOMCTBA
YacTHble cayyau napauiesaorpaMMoB
6 (mpsmo oiflimc (I))M6 KBa, paT) ux 1 bubmorera TIOK
prioyr " P ’ APAT: https://m.edso00.ru/8867209¢
MIPU3HAKU U CBOMCTBA
7 Tpanems | bu6mmnoreka [JOK
https://m.edso0o.ru/88672358
g PaBHOOOKas 1 IpsSIMOYTOJIbHAS | bubmuorexa LIOK
Tpamenuu https://m.edsoo.1u/8867252¢
9 PaBHOOOKas 1 IPSAMOYT OJIbHAS | bubmmorexa [IOK
Tpamneuuu https://m.edsoo.ru/88672858
10 Merton ynBoeHus MeIHaHbl 1 bubmmorexa [IOK




https://m.edsoo0.ru/88672b14

bu6mmoreka [JOK
11 [lenTpanbHas cuMMeTpuUs
https://m.edsoo.ru/88672b14
12 KonTtponsHas pabora o reme bubmmorexa [IOK
"YeTpIpEXYroabHUKHN" https://m.edsoo.ru/88672c9a
13 Teopema Paneca u reopema o bubmuoreka LIOK
NPOITOPLIMOHAIIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a
bubmioreka [IOK
14 CpenHsist TMHUS TPEYTOJbHUKA
https://m.edso0o.ru/88672e0c
15 CpenHsist TMHUS TPEYTOJIbHUKA brbmorexa [OK
PeA Rl https://m.edsoo.n/88672138
16 Tpaneuus, e€ cpennsis TMHUS bubmiorexa LTOK
PATICI, €€ Cpet https://m.edso0.ru/88672358
i bubmoteka [JOK
17 Tpanerus, e€ cpeqHsst TUHUS
https://m.edsoo.1u/88673064
bu6mmoreka [JOK
18 [IponopimonanbHbIE OTPE3KU
https://m.edsoo.ru/88673794
bu6mmoreka [JOK
19 IIporopumoHanbHbIE OTPEIKH
https://m.edso0.ru/88673794
bubmioreka [IOK
20
Hetrtp macc B Tpeyronpitike https://m.edsoo.ru/886738fc
bu6 OK
21 [TooOHBIE TPEYT ONBHUKH nomorexa [
https://m.edsoo.ru/88673a78
2 Tpu npusHaka noao0us bubmuorexa [IOK
TPEYTOJILHUKOB https://m.edsoo.ru/88673bae
3 Tpu npusHaka nogodus bubmuoreka LIOK
TPEYrOIbHUKOB https://m.edsoo.1u/88673d52
24 Tpu npuzHaka nogoous bubmorexa [IOK




TPEYTOJIbHUKOB

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

Tpu npu3HaKa noa00us

25
TPEYTOJIbHUKOB
26 [TpumeHneHue mo1oous Mpu perIeHuu
MIPaKTUUYECKUX 3aa4
7 KontponbsHas paborta o reme bubmmoreka [IOK
"[TomoOHbIE TPEYTONEHUKN" https://m.edsoo.ru/8867445a
)3 CaoiicTBa miomajen bubmuorexa [JOK
reoMeTpUYecKux Guryp https://m.edsoo.ru/886745fe
29 DopmMyJibl AJIs TUIOIATN bubmuorexa [IOK
TPEYTOJIbHUKA, ITapajiiesiorpamma https://m.edso00.ru/88674860
30 @opMyIIbl AJIs MI0IA N bubmuoreka LIOK
TPEyroabHUKA, ITapajiieaorpaMmma https://m.edsoo.1u/88674a22
31 DopMyIIbl AJ1s1 TIIOIIANA bubmmorexa [IOK
TPEYroJIbHHUKA, NIapajieiorpaMmma https://m.edsoo.ru/88674a22
1 @opMyItbl AJIs MI0IIAIN bubmmorexa LIOK
TpeyroabHUKA, ITapajiieaorpaMmma https://m.edsoo.ru/88675288
13 @opMyIIbl A1 MI0IIAN bubmmoreka LIOK
TPEYroabHUKA, ITapajaeIorpaMma https://m.edso00.ru/8867542¢
34 BrruncaeHnue miomaaei CIoXHbIX bubmotexa [JOK
¢buryp https://m.edsoo.ru/88674¢78
35 [Tnomanu ¢uryp Ha KIeT4aTON bubmioreka [IOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomanu nogo0HEIX Guryp
37 [Tnomanu nogo0HBIX GUTyp
13 3agauu ¢ MPaKTUYECKUM bubmotexa [JOK

CollepIKaHUEM

https://m.eds00.ru/88675558




39 3agauu ¢ MPaKTUYECKUM bubmotexa [JOK
COZEp)KAHUEM https://m.edso00.ru/88675684
40 Pemnenne 3ama4 ¢ moMOIIBI0 METOAA bu6moreka [JOK
BCIOMOTaTeIbHOW MJIOLIATU https://m.edsoo.ru/88674190
41 KontponbsHas paboTa mo Teme bubmotexa [JOK
"ITnomans" https://m.edsoo0.ru/8867579¢
47 Teopema Iludaropa u eé bubmotexa [JOK
IIPUMEHEHUE https://m.edso00.ru/88675918
43 Teopema [Iudaropa u eé bubmmoreka LIOK
IIpUMEHEHUE https://m.edso00.ru/88675918
m Teopema Iludaropa u eé bubmuorexa [IOK
NIPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [ludaropa u eé
MIPUMEHEHUE
46 Teopema [Mudaropa u eé
MIpUMEHEHUE
Ompenenenre TPUTOHOMETPUY €CKUX
HKIIMI OCTPOTO yria
47 S];})ISIMO}/FOJ'IBHI())FO T};;}IFOJII)HI/IKa, butmmorexa [IOK
https://m.edsoo.ru/88675d32
TPUTOHOMETPUUYECKUE COOTHOLIECHUS
B MIPSIMOYT OJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubmorexa [JOK
TOXKJIECTBO https://m.edsoo0.ru/88675144
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO
50 OCHOBHOE TPUT'OHOMETPUYECKOE
TOKJI€CTBO
51 KonTtponbshas paborta o reme bu6mmoreka LIOK




"Teopema [Iudaropa u Hauana

https://m.edsoo.ru/8a1407e8

TpUTrOHOMETpHUM"
57 BrnucanHnble U 1IeHTpaibHbIE YIIIbI, bu6mmoreka [IOK
YTOJI MEXIY KacaTelIbHON U XOpA0i https://m.edsoo.ru/8al1415b2
53 BrucanHele U IEHTpaJbHbBIE YTIIbI, bubmmoreka LIOK
YTOJ MEKy KacaTelbHOU U XOpAOU https://m.edsoo.ru/8a141940
54 BnucanHnsle 1 IeHTpabHbIE YTJIbI, bubmuoreka LIOK
YIroJI MEXJy KacaTelIbHON U XOpA0oH https://m.edsoo.ru/8a141b34
55 VYribl MeXAy XOpAaMH U CEKYLIUMU
56 Vriabl MEXIy XOpJaMHi U CEKYIIIUMHU
BnucanHnble u onucaHHbIe
N bu6moreka [JOK
57 YeThIPEXYT OJIbHUKHU, UX IPU3HAKYU U
. https://m.edsoo.ru/8a140f86
CBOMCTBa
Bnucannsie u onucaHHbie
N bubmoteka IJOK
58 YETBIPEXYT OJIbHUKH, UX IPU3HAKYU U
. https://m.edsoo.ru/8a1416d4
CBOMCTBa
Bnucannbie u onvcaHHbIe
N bubmotexa [JOK
59 YeThIPEXYT OJIbHUKH, UX MIPU3HAKU U
. https://m.edsoo.ru/8al1416d4
CBOMCTBa
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
60 OINMCAHHBIX YEThIPEXYT OJIbHUKOB ITPU
pELIEHNH T€OMETPUUECKHUX 3a/1a4
[IpumeHenne CBOMCTB BIIMCAHHBIX U
61 OIHCaHHBIX YEThIPEXYT OJbHUKOB MIPU
pEIIEHUU TeOMETPUYECKHX 3a1a4
62 BzaumHoe pacnonoxeHue AByx bubmoteka [JOK
OKPYKHOCTEH, 001I1e KacaTeTbHbIC https://m.edsoo.ru/8al410a8
63 Kacanne okpyxHOCTEH bubmotexa [JOK




https://m.edsoo.ru/8a1410a8

KonTponwsnas pabora o teme "Yriibsl

bu6mmoreka [JOK

64 B OKpY’KHOCTU. Brincanusle u 1
" https://m.edsoo.ru/8al141c88
OINMCAHHBIC YETHIPEXYT OJIbBHUKU
[ToBTOpEHNE OCHOBHBIX MOHSITHI 1
65 METOJIOB KYpCOB 7 U 8 KIacCcoB 1 bubmorexa TIOK
A P . ’ https://m.edsoo.ru/8al41ddc
00001IeHE 3HAHUH
IToBTOpEHHE OCHOBHBIX NOHATHI U
bu6mnoreka [JOK
66 METOA0B KYpCOB 7 U 8 KJIaCCOB, 1
. https://m.edsoo.ru/8al4lefe
0000111eH1E 3HAHUH
bubmioreka [IOK
67 " 6 1
TOrOBadt KOHTpOJIbHAs pabora https:/m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MTOHSATUH U
bu6mmoreka [JOK
68 METOJIOB KypCOB 7 U 8§ KJIaCCOB, 1
. https://m.edsoo.ru/8al1420ac
000011IcHYE 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

KoanuecrBo yacos DJIEKTPOHHBIE
Ne Mara uugposbIe
Tema ypoka Konrpoabnsie | IlpakTnueckue
n/n Bcero u3y4yeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
| Omnpenenenrne TPUTOHOMETPHUY ECKUX 1 bu6mmorexa [IOK
¢bynknui yrios ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 @opMyIIbl IPUBEACHUS 1
3 Teopema KOCHUHYCOB 1 bubmorexa [OK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 bubmorexa [OK
https://m.edsoo.ru/8al42dS5e
bu6moreka [JOK
6 T 1
SOPEMA CHIEYCOB https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
Teopema cunycoB 1
9 Haxoxnenue MH CTOPOH U | bu6mmorexa [IOK
BEJIMYUH YIJIOB TPEYTOJILHUKOB https://m.edsoo.ru/8a1430b0
10 Pemienne TpeyroibHUKOB 1 bubmorexa [OK
https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroabHUKOB 1 butamorexa [IOK
https://m.edsoo.ru/8al42ac0
bub K
12 Pemenune TpeyroabHuKOB 1 uonuoreka HO
https://m.edsoo.ru/8al42acO
13 Pemenue TpeyroiabHUKOB 1 brbmiorexa LIOK

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




[IpakTyeckoe NpuMEHEHNE TEOPEM

bu6mmoreka [JOK

14 CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTyeckoe NpuMEHEHNE TEOPEM
CHUHYCOB U KOCUHYCOB
16 KonTtponsHas pabora o reme bubmotexa [JOK
"Pemenne TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTue o mpeobpa3oBaHUH MO100US bubmioreia [TOK
https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIE DJIEMEHTHI bu6moreka [JOK
0J100HBIX (Uryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE HJIEMEHTHI
OJI00HBIX (QUTYD
Teopema 0 MpoU3BEIEHUU OTPE3KOB
20 XOpA, TEOPEMA O IIPOU3BEIEHUN bubmuorexa LIOK
OTPE3KOB CEKYIIHUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBajpaTe KacaTelbHON
Teopema o MpoU3BEIEHUU OTPE3KOB
21 XOpJ, TEOpEMaA O IPOU3BEIEHUN bu6mmorexa [IOK
OTPE3KOB CEKYIIHUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeabHOU
Teopema 0 MpoU3BEIEHUU OTPE3KOB
2 XOpA, TEOPEMA O IIPOU3BEIECHUN bubmuorexa LIOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a1442da
KBaJpaTe KacaTeJlIbHON
23 IIpuMeHeHrEe TEOpPEM B PELICHUHN bubmmorexa [IOK
reoOMEeTPUYECKUX 3a1ay https://m.edsoo.ru/8a143f06
24 [IpumeHeHue TeopeM B peleHun bubmmoreka LIOK

TCOMETPUUCCKHUX 3a1av

https://m.edsoo.ru/8al1443fc




[Ipumenenue TeopeM B peleHun

bu6mmoreka [JOK

25
T€OMETPUIYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KonTtponbshas paborta o reme
26 "IIpeobpazoBanue mog00uS. bu6mmorexka LIOK
MeTtpudeckue COOTHOLIEHUS B https://m.edsoo.ru/8al447a8
OKpY>KHOCTH"
Omnpenenenne BEKTOPOB.
. . bu6moreka [JOK
27 @uU3HYECKH U T€OMETPUY ECKUI
https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CroxeHue v BbIYMUTaHUE BEKTOPOB, bubmoteka [JOK
YMHOXEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxkeHue 1 BBIMUTaHUE BEKTOPOB, bubmotexa [JOK
YMHOXXEHUE BEKTOPa Ha YUCIIO0 https://m.edsoo.ru/8a144d52
30 CnoxxeHue 1 BBIYMTaHUE BEKTOPOB,
YMHOXKEHHE BEKTOpa Ha YUCIIO
31 Paznoxxenue BekTopa mo 1ByMm
HEKOJUTMHEAPHBIM BEKTOpaM
bubmioreka [IOK
32 Koopaunats! BekTOpa
PA P https://m.edsoo.ru/8al44tbe
CkansipHoe mpou3BeeHUue BEKTOPOB,
bubmioreka [IOK
33 €ro MpuMeHEHM e I HaXOXKICHUS
https://m.edsoo.ru/8a14539c¢
JUTMH U yTJIOB
CkansipHoe npou3BeeHUuEe BEKTOPOB,
bu6mmnoreka [JOK
34 €ro NpUMEeHEHUE 111 HaXOXKECHUS
https://m.edsoo.ru/8a14550e
JUIMH U yTJIOB
35 Pemenune 3a1a4 ¢ moMOIIbIO bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3a1ayu ¢ moMoIisto bubmoteka [JOK




BEKTOPOB

https://m.edsoo.ru/8a1458c4

[IpumeHeHue BEKTOPOB A1 PELICHUS

37
3a1a4 GU3UKU
33 KonTtponsHas pabora mo reme bubmotexa [JOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlekapToBBI KOOPAMHATHI TOUEK Ha
MJIOCKOCTH
. bubmmoreka LIOK
40 YpaBHeHuE npsAMoOin a
https://m.edsoo.ru/8a145c48
41 YpaBHeHME TIPAMOIA
bubmuorexa LIOK
42 YpaBHEHUE OKPYKHOCTH 1
https://m.edsoo.ru/8a14635a
43 Koopaunatsl Touek nepecedeHus bu6mmoreka [JOK
OKPYKHOCTH U NIPAMON https://m.edsoo.ru/8a146620
Metoa KooOpAMHAT IPHU PELIEHUN
44 reoMEeTPUYECKUX 3a]ay,
MIPaKTUUYECKUX 3324
MeTo KOOpIUHAT NMPHU PELICHUH
45 reOMEeTPUYECKUX 3a/7a4,
NPAKTUYECKUX 33724
Meron KOOpIAMHAT IPU PEILIEHUN
46 reOMETPUYECKUX 3a/1a4,
MIPAKTUYECKUX 33134
Kontponbsnas pabota mo reme
" bubmmorexa [IOK
47 JlekapToBBI KOOPAMHATHI HA
" https://m.edsoo.ru/8al46e0e
MIJIOCKOCTHU
43 IIpaBUIIbHBIE MHOTOYTOJIBHUKH, bubmmoreka LIOK

BBIYUCICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda




bu6mmoreka [JOK

49 Hucno n. J[n1Ha OKpYKHOCTH
https://m.edsoo.ru/8a1472c8
50 Yucno n. J[imHa OKpy>KHOCTH brbmorexa [TOK
https://m.edsoo.ru/8al4714c
51 JnvHa Tyru OKpy>KHOCTH
bubmotexa [JOK
32 Panuanas Mepa yria https://m.edsogm/Sa] 4714c
53 [Inomaas kpyra, cekTopa, CerMeHTa bubmorexa [OK
https://m.edsoo.ru/8a147426
54 [lmomans kpyra, ceKTopa, CErMEHTA bubmorexa [OK
https://m.edsoo.ru/8a147750
55 [Tnomans kpyra, cekropa, CerMeHTa brbmorexa [OK
https://m.edsoo.ru/8a147750
56 TToHaTre 0 ABMKEHNH IIIIOCKOCTH Eubmorexa IOK
https://m.edsoo.ru/8a147c82
57 [TapannensHbIil IEpEHOC, TOBOPOT bubmioreia LIOK
https://m.edsoo.ru/8a147f16
58 [TapannensHBIN IEpeHoCc, TOBOPOT bubmorexa [OK
https://m.edsoo.ru/8a147f16
59 [TapaniensHblil IEPEHOC, TOBOPOT
60 [TapannensHbIN IepeHoc, TOBOPOT
61 [Ipumenenue aBUKEHUN IpU bubmuorexa LIOK
pelleHuH 3a1a4 https://m.edsoo.1u/8a1480e2
Kontponphas pabora no remam
62 "[IpaBHUIBHBIE MHOT OYT OJIBHUKHU.
Okpy)HOCTb. JIBH>KEHUS TIIOCKOCTH"
63 [ToBTOpEHUE, 0000IICHHE, Bbu6moreka [JOK

cucTeMaru3aius 3Hanuil. ismepenue

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




r€OMETPUYECKUX BEJIUYMH.
TpeyronbHUKH

[ToBTOpeHue, 0600mICHNE,
64 CHUCTEMATHU3alUsI 3HAHUI.
[TapaniensHbIC U IEPIICHIUKYIISIPHBIC

psAMbIC

bu6moreka [JOK
https://m.edsoo.ru/8a148650

[ToBTOpenue, o6o0mICHNHE,
CHCTEMaTH3aIlus 3HAHUH.

65 OKpy>XHOCTb U KPYT.
['eomerpuyeckue mocTpoeHus. YTIIbl
B OKPY>KHOCTH

[ToBTOpEHuUE, 0000IICHHE,
66 cucTeMaTHu3alnus 3HaHuN. BnucaHnHbIe

Y OIIMCAHHBIE OKPYKHOCTU
MHOTI'OYT OJIbHUKOB

67 Hrorosas KOHTpoNbHAs paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68 [ToBTOpeHue, 0600IICHNE,

CUCTEMATHU3alIuA 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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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 pacIloIOKeHHe, H300pakaTh TIeoMeTpuuecKue QUrypsl,
6.1 BBIIIOJIHATE YEPTEKHU II0 YCJIOBHMIO 3ahadd. V3mMepsATh JIMHEHHBIE U
YIJ10BbI€ BEIMUYUHBL. PelaTes 3a1auy Ha BBIUMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jenate rpyOyro OII€HKY JMHEHHBIX U YIJIOBBIX BEIMYUH MPEIMETOB B
6.2 peasibHOM KH3HU, pa3MEpOB MPUPOJIHBIX OO0BEKTOB. PaznmuuaTh
pa3Mepsl 3TUX 00BEKTOB IO MOPSIIKY BETUYUHBI
6.3 CTpouTh YepTEkKHU K TEOMETPUUECKUM 3a7adaM
[Tonb30BaThecsl MpU3HAKAMU PAaBEHCTBA TPEYTOJIbHUKOB, HCIIOIb30BAThH
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 TPEYTrOJbHUKOB, CBOMCTBOM MEJIUAHBl, NMPOBEAEHHON K T'MIIOTEHY3€
IPSAMOYTOJILHOTO TPEYrOJIbHUKA, B PEIIEHUHY I€OMETPUUECKUX 3a1a4
OnpenessaTs NapaaelbHOCTh NPSIMBIX C IOMOIIBIO 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 nNepeCCUHCHUH OBYX TMapalICIBHBIX IIPSAMBIX

ceKymeﬁ. Pematn MPaKTUICCKUEC 3aJa4i Ha HaAXOKACHUC YTI'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 OMMpCACIICHUA OKPYXHOCTH MW Kpyra, XOpAbl H
AUaMCTpa OKPYXHOCTH, IIOJIb30BATHCA HUX CBOMCTBaAaMH. YMETh

IMPUMCHATDH 3TH CBOMCTBA IIpyu pCIICHHUU 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 MEpHEHAUKYIIPHOCTH KacaTeJIbHOW M pajuyca,

IIpoB €IEHHOI0 K TOUYKE KaCaHUs

6.14

IToms30BaThCs HpOCTCfIHIHMPI TCOMETPUYCCKMMHU HEPAaBCHCTBAMU,

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 TONYyYEHHBIE 3HAHUS HA NPAKTHKE —  CTPOUTH
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

[Tonb30BaThCss TeOpeMamMH O WPOU3BEAECHUH 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

UL HAXO0XKACHUA 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,
yMETb BBIUHCIATH IUIOM@AL Kpyra M ero dacrteil. IlpumeHATs

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 MOJIENH JUIS 3aJjad peajbHOW XU3HU W TPOBOJIUTH
COOTBETCTBYIOIIME BBIYHCIEHUS C TPUMEHEHHUEM TMoxoous u

TPUTOHOMETPUYECKUX (QYHKUMHA (IONB3yACh, TIE€ HEO00XOIuMO,




KaJbKYJIATOPOM)




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpust
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 Cummetrpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOW CHMMETPHH.
' [Ipumepsl cHMMETpPUHN B OKPYIKAIOIIEM MUPE
63 OCHOBHBIE TIOCTPOEHHUSI C NOMOILBIO LHUPKYJIS U JUHEUKH. TpeyroyibHUK.
' Bricota, Menunana, 6uccekTpuca, MX CBOMCTBA
6.4 PaBHOOenpeHHBII M paBHOCTOPOHHMH  TpeyroibHuku. HepaBeHCTBO
' TpEeyroJibHUKa
6.5 CpoiicTBAa M TNpU3HAKM paBHOOEIPEHHOro TpeyroibHUKa. IlpusHaku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa M NPU3HAKY Mapajule]bHbIX NPAMbIX. CyMMa YIrjlOB TPEYIr OJIbHHKA.
. BHemnue yrisl TpeyrojibHUKa
[IpsimoyronbHbIl  TpeyroapHUK. CBOWCTBO MeAMaHbl MPSIMOYIOJIBHOIO
6.7 TPEYroJIbHUKa, MpOBEAEHHOM K rumnoreHysze. Ilpu3Haku paBeHCTBa
' IPSIMOYT OJIbHBIX TPEYrOJIBHUKOB. [IpsAMOYTrOabHBIA TPEYrOJIBHUK C YIJIOM B
30°
HepaBeHnctBa B reomerpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPAaBEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJsbleM yrie u OoJbIIeH CTOpOHE
TpEeyroJIbHUKA. [IepneHIuKyisap 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 pacnosoKeHUe OKpYKHOCTM U mnpsmor. KacarenbHas 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 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X 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 nuHUU TpeyroyibHUKA U Tpareuuu. LIeHTp Macc TpeyronbHUKa

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

67 @opmynbl 78 IUIOM@AM TPEyrojbHUKA, Mapajeinorpamma, pomba u
' Tparneuuu

6.8 CpoiictBa miomaaeid reomerpudeckux ¢uryp. OTHolIeHHe mJoLaaen
' NOJO00HBIX 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, TaHI€HC OCTpPOro YIJla IMpsSMOYIOJbHOI'O TPEYrOJbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUUYECKOE  TOXKIECTBO. | pUTOHOMETPUYECKHE
¢yukuuu yrios B 30°,45° u 60°

- Brnucannele ¥ IEHTpaJIbHbIE YTJIBI, YroJI MEXIY KacaTeJbHOM H XOPIOH.
. VYTl MeXAy XOpJaMu U CEeKYIUMU

6.13 BrnucanHnele 1 onucaHHBIE YETBIPEXYT OJIBHUKU

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, TanresHc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
' TOXAecTBO. DOpPMYIIbl IPUBEEHUS
Pemenne tpeyronsHukoB. TeopeMa KOCMHYCOB M TeopeMa CUHYcOB. Pemenue
6.2 IIPAKTUYECKUX 3a1a4 C HCIOJb30BAHMEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue momodust. [lomodre cOOTBETCTBEHHBIX DJIEMEHTOB
64 Teopema 0 mpou3BeNEHUN OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB
. CEeKyIUX, TeoOpeMa O KBaJipaTe KacaTeabHOU
Bektop, niomHa  (MOLysNb)  BEKTOpa,  COHAINpaBJEHHbIE  BEKTOPBI,
65 IIPOTUBOIIOJIOKHO  HAIPaBICHHBIE BEKTOPbI, KOJIMHEAPHOCTh BEKTOPOB,
' paBEHCTBO BEKTOPOB, Oll€palliy HaJ BeKTopaMu. Pa3iiokeHne BeKTOpa 1o JByM
HEKOJIJIMHEapHBIM BEKTOPaM
6.6 Koopaunate! Bektopa. CkansipHOE€ NPOU3BEIECHUE BEKTOPOB, IPUMEHEHHUE IS
' HaXOKJEHUS JUIUH U yTJIOB
JlekapTOBBl KOOPAMHATBHI HA IUIOCKOCTU. Y PaBHEHUS NPSIMOW M OKPYKHOCTH B
6.7 KOOpIMHATaX, MEPECEYEHUE OKPYKHOCTEU U MPSIMbIX. MeTO KOOpAUHAT U €ro
IIPUMEHEHUE
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 IUIOCKOCTM M BHYTPEHHUE CUMMETpUH GUryp (SJeMeHTapHbIe

npencrasienus). [lapamnensusiii mepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEFOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUS

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; YMCHHE OIEPUPOBATH IIOHATHSIMU:
rpad, cBA3HBIN Tpad, AepeBO, LUKJ, NPUMEHATh UX HPH PEILICHUU
3ajlay; yMEHHUE UCMO0JIb30BaTh I'pahuecKoe NpeicTaBIeHNe MHOXKECTB
JUIsl OIIMCAaHMs PEaJIbHBIX MPOLIECCOB U SABIICHUM, IIPU PELICHUU 3a1a4

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 OTPULAHUA BBICKa3bIBaHMI

YMeHue onepupoBaTh MOHATHAMM: HATYpajbHOE YUCIO, MPOCTOE U
COCTaBHOE YHCIIO, JEIUMOCTb HAaTypajJbHBIX YHCEN, IPU3HAKU
JEIMMOCTH, LeJI0e YMCIO0, MOAYJb YHUCHA, OOBIKHOBEHHas ApOOb U
JecsIThYHas ApoOb, CTaHAAPTHBIA BHJ YHCIA, PAllMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHCIO, apU(PMETHYECKHH KBaJIpaTHBIH KOPEHb;
YMEHUE BBIIONHATH JEHUCTBHA C 4YUCIAMM, CpPaBHUBATb W
YHOpSAAOYMBATh 4YHUCJA, IPEACTaBIATH 4YUCIA HA KOOPAMHATHOU
OpsAMOM, OKPYIVIATH 4YMCJA; YMEHHUE JeNaTh IPUKUIKY H OLIEHKY

pe3yibTaTa BBIUM CIICHU

YMeHue onepupoBaTh MOHATHSMHU: CTEMEHb C IEJBIM IMOKAa3aTelieM,
apudmMernueckuil KBaJpaTHBI KOpPEHb, MHOT'OUJIEH, alnreOpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHOW CTEMEHH
Oonbllle E€IWHUIBI, YMEHHE BBIMOJIHATH pacué€rhl Mo Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-pAllMOHATBHBIX BBIPAXKEHUU W
BBIPOKEHUN C KOPHSIMH, Pa3I0KEHHE MHOTOWICHAa Ha MHOXHUTEIH, B
TOM 4YHCIE C HCIOJIb30BaHUEM (OPMYT pa3HOCTH KBaJgpaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHune OIICPUPOBATD IMOHATHUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OIHOM TNIEPEMEHHOW, YHMCJIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MEPEMEHHOW; YMEHHUE peulaTh JMHEHHBbIE U KBAJPATHbIC yPABHEHHS,
JIpOOHO-pallMOHATBHBIC YPAaBHEHUS C OJHON IMEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YpPaBHEHUU, JIMHEWHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHblE © JPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOW, B TOM YMCJIE NIPYU PELICHUHU 3a/1a4 U3 IPYTrUX IPEAMETOB
M TPaKTUYECKUX 3aJlay; YMEHHE MCHOJIb30BaTh KOOPJIAUHATHYIO
NpSIMYI0 M KOOPJAWMHATHYIO TUIOCKOCTH IJIsi M300pakeHUsl pelieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAME: QYHKIMS, TpaduK GYHKIUHU, HYIH
byHKIIH, POMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yOBIBaHUsS, HAWOONbIICE W HAUMEHbINEE 3HAYCHHUS
byHKINY; YMEHHE OIlePUPOBATH TTOHSI THSIMH : npsiMast
MPOTOPIIMOHATIBHOCTE, JIMHEHHAsT (QYHKIUS, KBaJApaTUIHas (YHKIIHS,
oOpaTHasi MPONOPLUUOHAIBLHOCTh, Napaboia, rumepOoia; yMeHue
CTPOUTH T'paduKu PYHKIUH, UCIIOIB30BATh I'Pa(UKH I ONPEACTICHHUS
CBOMCTB TPOILIECCOB M 3aBHCHMOCTEH, JUISl PEIICHUs 3a7au U3 JIPyrux
y4eOHBIX TPEJAMETOB M pEaTbHOM JKHU3HH, YMEHHE BBIpaXkaTh

dbopMynamMu 3aBUCIMOCTH MEX/Ty BETMUUMHAMHI

Ymenue OIlEpUpOBATH MOHATUAMU: I10CJIEI0BATEIbHOCTD,
apudmMernyeckas U reoMeTpUYEcKass  IPOrPEecCUu;  yMEHHE
UCMOJIb30BaTh CBOMCTBA IMOCIENOBAaTENbHOCTEH, (POPMYIIBI CyMMBI U
o0Iero 4jeHa MpU pelleHUM 3ajad, B TOM 4YMCIe 3a1ad M3 JPYyTrux

y4eOHBIX MPEMETOB U peabHOMN KU3HU

YMeHue pemarts 3ajlauyd pa3HbIX TUIOB (B TOM YHCIIE HA MPOLEHTHI,
OOAM W 4YacTH, JABWXKEHHE, pa0doTy, LEHYy TOBapOB U CTOMMOCTH
MOKYTIOK U YCITyT, HAJIOTH, 3a7a4¥ U3 00JaCTH YIPaBICHUS TUYHBIMU U
ceMeiHbIMU  (MHAHCAMH); yMEHHE  COCTaBJISITh  BBIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA M CHUCTEMbl MO YCJIOBHIO 3aJayH,
UCCIIEZIOBATh MOJYYEHHOE PElICHHE W OLICHHBATh MPAaBIONOI00HOCTh

IIOJIYYEHHBIX PE3YJIBTATOB

YMeHue ornepupoBaTh MOHATHSIMU: (UTypa, TOYKA, OTPE30K, MpsmMasd,
Jyd, JIOMaHasi, yroil, MHOTOYT' OJIbHUK, TPEYTOJIbHUK, paBHOOSIPEHHBIH
U PABHOCTOPOHHUN TPEYrOJIbHUKHU, MPSAMOYIOJIbHBIA TpPEYTrOJIbHUK,

MenraHa, OMCCEKTpuca M BbICOTa TPEYrOJIbHUKA, YETBIPEXYTOJBHUK,




napajuieJorpaMM, pomO, MpsSMOYIOJbHUK, KBajpaT, Tpameuus;
OKPY)KHOCTb, KPYT', KacaTeslbHas; 3HAKOMCTBO C IMPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHue pemaTh 3ajadd, B TOM 4YMCIE U3 MOBCEIHEBHOMN
KHU3HH, Ha HaxXOXJEHHE I'€OMETPUUYECKHX BEJIMYMH C IPUMEH CHHEM

W3YYEHHBIX CBOWCTB (pUTYp U PaKTOB

10

YMeHue omepupoBaTh MOHSTUSIMU: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJbHUKOB; MapaJlJIeIbHOCTh U IEPHEHIUKYJISPHOCTh MPSIMBIX,
yroJl MEeXIy HpSIMbIMH, NEPHEHAMKYJSAP, HAKIOHHAs, MPOEKLHNs,
nogobue ¢uryp, moxo0HbIE TPEYTOJIbHUKH, CHMMETPUSI OTHOCUTEIILHO
TOYKM U TNPSIMOM; YMEHHE DPaclo3HaBaTh PABEHCTBO, CUMMETPUIO U
nogobue ¢Guryp, napamiesbHOCTh U NEpHeHAUKYISIPHOCTh NPSAMBIX B

OKpY’KaloIleM MUpe
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YMeHue omnepupoBaTb MOHSATUSAMHU: JUJIMHA, pPACCTOSIHUE, Yroj
(BemuumMHA yria, CHHYC W KOCHHYC YIJla TPEYrojbHHKA), IJIOLIAJlb;
YMEHHE OIICHHBATh Pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE NPUMEHATh (OPMYINIBI TMEepUMeTpa W  IUIOIIAIN
MHOTI'OYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOLIaJu Kpyra, oobema
IPSIMOYTOJILHOTO IapajulesienuIle[ia; yMEHUE IPUMEHATh IPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPUUYECKUE COOTHOMICHUS  JUIS

BBIYMCIIEHU JJIMH, PACCTOSHUM, IUIOIAAEH

12

Ymenue wu3o0paxkaTte IIOCKME (GUIYppl M HMX KOMOMHAIMH,
IPOCTPAaHCTBEHHBbIE (QUIYypbl OT pYKH, C TIOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIbHOMY OITMCAHUIO

13

VYmMmenue OIICpUPOBATH IIOHATHUAMMU: mpAMOYTOJIbHasA cucreMa
KOOPAHHAT, KOOpAWHATLI TOYKH, BCKTOD, CymMmMma BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YU CJIO, CKAJLAPHOC ITPONU3BCACHUEC BCKTOPOB,
YMCHHEC HCIOJIb30BAaTb BCKTOPbLI MU KOOPAWHATBHI IJIA IPCACTABICHUA
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,
HauOonplllee W HaWMEHbIlee 3HAUYEHUs, pa3Max UYHCIOBOro Habopa;

YMCHUC HN3BJICKATh, HHTCPIIPCTHPOBATD u Hp606p330BLIBaTI)




uH(pOpMAIMIO, MPEICTaBICHHYI0 B TaliuIax M Ha Jguarpammax,
OTpaXKalolyl0 CBOMCTBA M XapaKTEPUCTUKHU PEAIBbHBIX IMPOLIECCOB U
SBJICHUI; yYMEHUE pacllo3HaBaTh W3MEHYUBHIE BEJIMYMHBI B

OKpY’KaloIIeM MUpe
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YMeHne omnepupoBaTh TOHSATHSMHU: CIyYalHBIA OMBIT (CIydailHBINA
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXO.M)
CIIy4allHOTO ONBITA, CIIy4ailHOe COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHUE HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITUNA B OMNbBITAX C
PaBHOBO3MOXXHBIMU 3JIEMEHTApPHBIMH COOBITUSIMH; YMEHHE pellaTh
3aJa4ll METOJJOM OpraHM30BaHHOTO Mepedopa M C HCHOJIb30BAHHEM
IpaBUja YMHOXKEHHS; YMEHUE OLIEHUBaThb BEPOSTHOCTH pEAJIbHBIX
COOBITUH U SIBICHUN, TOHMMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpPYXKAlOIIEM MHpPE W B IKHU3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHue BbIOMpATh MOAXOASINMN H3YyYEHHBIH METOJ ISl pEeLICHUS
3a/1a4d, MPUBOAUTH MPHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
NPUPOAE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATHKH B
UCKYCCTBE, OIMCBHIBATH OTACIBHBIC BBIAAIOIIUECS  PE3YJIbTaThI,
MIOJIy4CHHbIE B XOJ€ DPA3BUTHUs MAaTEMAaTHKU KaK HAyKH, NPUBOIUTH
IPUMEPBI MATEMATUYECKUX OTKPBITUM 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 Hatypanbsuble u nensle uncia. [Ipu3sHaku 1eTMMOCTH 1ebIX YHCel

19 OObIKHOBEHHBIE W JECATUYHBIE  OpOOM,  MPOLIEHTH,  OECKOHEYHbIE
. 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 BHIYMCIIEHUI
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 Ilenbie m apoOHO-panMoHaIbHbIE HepaBeHCTBa. CHCTEMBl UM COBOKYIHOCTH
' HEpaBEHCTB

33 Pemenune TekcToBbIX 3a1a4
4 Yucnoble MOCIE10BATEILHOCTH

4.1 [TocaenoBaTeIbHOCTH, CIIOCOOKI 3aJaHMS IIOCICAOBATEILHOCTEH

4.2 Apudmernueckas M reoMmerpuueckas nporpeccud. 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 (pyHknuu. HaumGonbliee M HauMeHbIee 3HadeHHE (YHKIUU 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

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU

MHTEPHET
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