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

1) maTtpuoTu4ecKkoe BOCIUTAHUE:

MPOSIBJICHUEM HMHTEpEca K IMPONUIOMY UM  HACTOALIEMY POCCHUUCKOU
MaTreMaTUKH, LIEHHOCTHbIM  OTHOIIEHWEM K  JOCTHMKEHUSM  POCCHUHCKHUX
MaTEMATUKOB M POCCHMCKOW MAaTEMATUYECKOW MIKOJbI, K HMCIOJIb30BAHUIO 3THUX
JOCTHXKEHUN B IPYrMX HayKax U MPUKIAIHBIX cepax;

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

TOTOBHOCTHIO K BBITIOJIHEHUIO O0S3aHHOCTEH TpaKJaHWHA M peau3allid ero
npaB, TMpPEACTaBICHHEM O MAaTeMaTHUYeCKUX OCHOBaX (DYHKIMOHUPOBAHMUS
pa3IMYHbIX CTPYKTYp, SBJICHHI, MPOLENYp I'pa)KJIaHCKOro oOlecTBa (Hampumep,
BBIOOPBI, OITPOCHI), TOTOBHOCTHIO K OOCYXKJIEHUIO STUYECKHUX MPOOJIEeM, CBSI3aHHbIX
C TMPAaKTUYECKUM MPUMEHEHUEM [IOCTUKEHUW HAyKH, OCO3HAHUEM BaXHOCTH
MOPaIbHO-3TUYECKUX MPUHIUTIOB B JEATEILHOCTH YUYEHOTO;

3) Tpya0BO€E BOCHIUTAHUE:

YCTaHOBKOW Ha aKTUBHOE YYacTHE B PEHICHUM MPAKTUUECKUX 3a/1ad
MAaTeMaTH4YECKOW HAIPABICHHOCTH, OCO3HAHUEM BAXKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHUs Ha TPOTSHKCHUHM BCEW JKWM3HM JJIsl YCIENMHOM mpodeccuoHaIbHOM
NESATeTbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HaHHBIM BHIOOPOM H
MMOCTPOCHUEM WHIUBHUIYATHHON TPACKTOPUM O0PA30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTNYecKo0e BOCIIUTAHME:

CIIOCOOHOCTBIO K JMOIHMOHAJIHPHOMY ¥  3CTETUYECKOMY  BOCIPHAITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJau, pEHICHUH, pacCyKJEHUW, YMEHHUIO BHJIETh
MaTEMATUYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:

OpPUCHTAllMEN B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
Ipe/ICTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS UYEJIOBEKa, MPUPOIBI U
oOIecTBa, MOHUMAHWEM MAaTEMAaTUYECKOM Haykd Kak cdepbl UYeT0oBEYECKOU
NEATENBbHOCTH, 3TaNoOB €€ pa3BUTUA M 3HAYUMOCTH ISl Pa3BUTHUS LUBUIIU3ALWH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKW M MaTEMAaTHUYECKON KYJIbTYpPOil KaK CPeICTBOM
MO3HaHUS MHpPA, OBJIAJACHUEM MPOCTEUIIMMH 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

Bba3oBblesiornueckueaeicTBUA:

e BBUIBIITh U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKH MATEMaTHYECKUX
OOBEKTOB, TOHATUH, OTHOIIEHUH MEXAY HOHATUAMH, (HOPMYIHPOBATH
ONpEACNICHUs]  TOHATHI,  YCTaHaBJIMBaTh  CYILIECTBEHHBIA  MPU3HAK
KJaccu(UKaIMi, OCHOBaHUS i OOOOIIEHHS W CpPaBHEHHUS, KPUTEPUU
IIPOBOAMMOr 0 aHAJIN3a;

e BOCHpPUHMMATh, (GOPMYIHUPOBaTH M  NpPeoOpa3oBbIBATh  CYKICHUS:
YTBEpAUTENbHbIE U OTpULIATENIbHbIE, €IMHUYHbIC, YacTHbIE W O0IIHue,
YCIIOBHBIE;



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

pa3doupaTh JOKA3aTeIhLCTBA MAaTEMAaTHUYECKUX YTBEPKIACHUH (MPSMBIC M OT
MPOTUBHOTO), TPOBOAWTH CAMOCTOSTEIHHO HECIOKHBIE JI0KAa3aTeIbhCTBA
MaTreMaTu4ecknX (PaKToB, BBICTpAaWBATh AaAPTyMEHTAIUIO, TPUBOJIUTH
MIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYIKICHUS;
BBIOWpATh CIMOCOO pemeHusl y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pElIeHUs, BBHIOMpaTh HauOoliee TMOAXONAIIMA C Y4ETOM
CaMOCTOSITEJIbHO BBIJIETICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBareibcKkue AeiCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATEILCKUI HHCTPYMEHT MO3HAHUSA,
dbopmMynupoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTHUBOpPEUHE, MpodIemMy,
CaMOCTOSITEJIbHO ~ yCTAaHABIMBATh HMCKOMOE M JIaHHOE, (OPMUPOBATH
TUIIOTE3Y, apI'yMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHUE;

IPOBOJUTh 1O CaMOCTOSTEIBHO COCTABICHHOMY IIJIaHYy HECIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEOBAHUE IO YCTAHOBJIEHNUIO OCOOEHHOCTEH
MaTeMaTH4YECKOro 00BEKTa, 3aBUCUMOCTEN 00bEKTOB MEXKAY COOOi;
CaMOCTOSITENILHO (DOpMYyIHMpOBaTh 0OOOIIEHUSI M BBIBOJBI M0 pe3yjbTaTaM
MPOBEAEHHOTO HAONIOACHUS, HCCIEIOBaHUs, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTAaTOB, BHIBOJOB U 0000IIEHUI;

POrHO3UPOBATh BO3MOXKHOE PAa3BUTHE IMPOLIECCA, a TAKXKE BBIIIBUTaTh
MPEIONIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanueii:

BBIABIISITH HEJAOCTATOYHOCTh M M30BITOYHOCTh HMH(OpPMALIUU, JaHHBIX,
HEOOXOUMBIX JUI PEUICHUS 3a/1auu;

BbIOMpaTh, aHaIM3UPOBaTh, CHCTEMATU3WPOBATh U HHTEPIPETUPOBATH
UH(POPMALIMIO PA3TMYHBIX BUIOB U (pOpM IpeICTaBICHHS;

BbIOMpaTh (GopMy MpeACTaBieHUs HMHPOPMALMM U WLIIOCTPUPOBATH
peliaeMble 3aJayd  CXeMaMM, JAuarpaMMaMM, HHOM TIpadukol U HX
KOMOMHAIIUAMU;

OLIEHWBATh HAAEKHOCTh HMH(POPMALKMU MO KPUTEPHSIM, TMPEATOKECHHBIM
YUUTENIEM WM CPOPMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHUKAaTHBHBICYHMBEpPCAJIbHbICY4eOHbIeACHCTB U :

BOCIPUHUMATh U (HOPMYIUPOBATH CYXKJEHUSI B COOTBETCTBUU C YCIOBUSIMU
U LETSIMU OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOJy PELICHUS
3aJ1a4i, KOMMEHTHUPOBATH MOJTYYEHHBIN pe3yJIbTaT;

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 PA3JIMYM€ M CXOJACTBO MO3MILMM, B
KOPpPEKTHOU popme GopMyIHpOBaATh pa3HOIIACHS, CBOM BO3PAXKEHNUS;
MPEACTABIATh pE3yIbTaThI penieHus 3a/1auu, AKCIEPUMEHTA,
UCCIIeIOBAaHUS, TPOEKTA, CAMOCTOSITEILHO BEIOMPATh (hOpMaT BBICTYIIJICHUS
C y4€TOM 3a/1a4 MPE3EHTAIMN U OCOOCHHOCTEH ayIuTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIUBUTyaJIbHON
paboThI NP PEIIEHUU YUeOHbIX MAaTEMATUYECKHUX 33]1a4;

MPUHUMATh 1[€Jh COBMECTHOM NEATENbHOCTH, MIAHHUPOBATH OPraHU3AIUIO
COBMECTHOM paloOThl, pacmpelnensiTb BHABI padOT, JI0roBapuBaThHCH,
00CYXXIIaTh TPOIECC U pe3yibTaT paboThl, 0000IaTh MHEHHUSI HECKOJIBKHUX
JIFO/IEH;

y4acTBOBaTh B TpynmoBbIX ¢dopMax paboTel (00CyxkaeHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMbI U JIPYTHUE), BBIIOJHITH CBOIO YacTh paOOThI
U KOOPAWHHUPOBATH CBOM JEUCTBUA C JPYrUMH 4YiI€HAaMU KOMAaH/IbI,
OLICHMBAaTh KAay€CTBO CBOErO BKJaJa B OOLIMU MPOAYKT IO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YUaCTHUKAMU B3aHMOJICHCTBHUSI.

PeryasiTuBHbIC YHUBepcaibHbIe y4eOHbIE 1eHCTBUS

Camoopranmzanmsi:

CaMOCTOSITEJIbHO COCTABJIATH IUJIaH, aIrOPUTM pPELICHUs 3aJa4yd (WM €ro
4acTb), BbIOMpATh CIOCOO pElIeHHs C Y4ETOM MMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapUaHTHI PEIICHUN ¢ YIETOM HOBOM MH(OPMAITIH.

CaMOKOHTp 0J1b, IMOIUOHAJIbHbIN HHTEJJIEKT:

BJIaJIeTh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca U pe3ybTara
pELICHNUST MAaTEMATUYECKOU 3a/1a4H;

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

OLIEHUBATh COOTBETCTBHUE PE3YJIbTaTa ACATECIBHOCTH MOCTABICHHON LETU U
YCIIOBUSIM, OOBSICHATH MPUYWHBI JOCTHKCHHUS WJIM HEIOCTHOKCHHS IIEJIH,
HaxOJIUTh OIIUOKY, 1aBaTh OLICHKY IPUOOPETEHHOMY OIBITY.



INPEAMETHBIE PE3YJIbTATBI

K koHny oOyduenuss B 7 Kjaacce OOydaroIIMHCA MOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacno3naBarh H3yyeHHbIE T'€OMETPHUUECKHE (QUIYpBl, OINpEAeTsaTh UX
B3aMMHOE pAacCMOJIO)KEHUE, H300pa)kaTh T€OMETpUYECKUE (UTYphI, BBITOIHATh
YEpTEeXKU [0 YCIOBHUIO 3aj1ayd. M3MepsTe JIMHEHMHBIE W YIVIOBBIE BEIWYMWHBIL.
Pemrars 3ana4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Henatb rpyOyr0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEJIIMYMH IIPEIMETOB B
pearbHON KM3HHU, pPa3MEpoB MPHUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
O0BEKTOB M0 MOPSIAKY BEIUUHHBI.

CTpoUTh YepTE)U K TEOMETPUUECKUM 3a]a4am.

Ilonb30BaTbCs NPU3HAKAMHM PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BATh
IPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JOTMYECKUE PACCYKIECHUS C HCIIOIb30BAHUEM TI€OMETPUYECKHUX
TEOpEM.

Ilonb30BaTbCsl NPU3HAKAMHM PABEHCTBA MPSAMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM  MEAMAHbl, MPOBEAEHHOM K  THUIIOTEHY3€  NPAMOYIOJBHOIO
TPEYrOJIbHUKA, B PELICHUU T'€OMETPUUECKUX 3a/1a4.

OnpenensTe NapaJuIeabHOCTh MPSMBIX C TOMOILBIO YIIJIOB, KOTOpbIe 00pa3yeT
¢ HUMH ceKywas. Onpenenars napayiebHOCTh NPSIMBIX C MTOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYrou MPsIMOM.

PemaTe 3a1aun Ha KieTyaroil Oymare.

[TpoBOAUTH BBIUMCICHUS W HAXOJUTh YHUCIOBbIE M OYKBEHHbIE 3HAUCHUS
JIJIOB B TIEOMETPUYECKMX 3aJadax C HCMHOJb30BAHHEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB M MHOTOYIOJIbHUKOB, CBOWMCTB YIJIOB, OOpPa30BAaHHBIX MpH
[IEPECEYEHUN JIBYX IapaUICIbHBIX NPAMBIX CEKylled. Pemars npakThueckue
3a/1a4M HA HAXO0XKECHUE YIIIOB.

Biiamerp NOHATHEM TIE€OMETPUYECKOIO0 MECTa TOYEK. YMETh OIPENesaTh
OMCCEKTPUCY yIila U CEPEAUHHBIN MEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUUECKHE
MeCTa TOYEK.

@opMynUpOBaTh ONPEACICHUSA OKPYKHOCTH M Kpyra, XOpAbl U IUAMETpa
OKPYKHOCTH, TIOJIb30BAaThCSI UX CBOMCTBAMH. Y METh PUMEHSATH 3TH CBOMCTBA IIPH
peneHny 3aaad.

Bilagers NMOHATMEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, YMEThb
HaxoauTh €€ ueHtp. llomp3oBarbest (pakTamMu O TOM, UYTO OMCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
NEPNEHAUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCS B OJHOM TOUKE.

Bnanere noHsTHEM KacaTeJbHOM K OKPYKHOCTH, I1OJIb30BATHCA TEOPEMOU O
NEPIEHAUKYIIIPHOCTH KacaTeIbHOW U painyca, MPOBEAEHHOIO K TOUKE KACAHUS.



[Tonb30BaThCsl MPOCTEUIIMMHU FEOMETPUUYECKUMHU HEPABECHCTBAMU, MMOHUMATh
UX IPAKTAYECKUN CMBICIL.

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

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

Pacnio3dHaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
II0JI30BaTHCS UX CBOMCTBAMH IIPH PEIICHUH T€OMETPHUYSCKHUX 3a71a4.

[IpuMeHsTh CBOMCTBA TOYKHM TEPECEUCHHUS] MEIWaH TPEyrojibHUKa (LIeHTpa
Macc) B peUICHUH 3a/ady.

Braners moHsiTueM cpefHed JIMHUM TPEYrojbHUKA U Tpaneiuu, IpPUMEHSTh
WX CBOMCTBa IPU PEIICHUU TeOMETpUYecKUX 3anad. [lonp3oBaThes TeopeMoi
daneca 1 TEOPEMOI O MPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

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

[Tonp3oBatrbcsi Teopemoit Iludaropa nais penieHHs TEOMETPHUYECKHX H
npakTudeckux 3agad. CTpouTh MaTEMAaTHYECKYI0 MOJCIb B IMPAKTUYECKHUX
3aJ1auyax, CaMOCTOSATEIBHO JIeNIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIHE JIUHBI.

Brnanerp mOHSATHMAMHU CHHyca, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
IPSAMOYTOJIBHOTO TpeyroyibHUKA. [101p30BaThCS STUMHU MOHATUAMH JIJIST pEIICHUS
MPaKTUYECKUX 3a]1ay.

Beraucnars (pa3auyHbIMU CIOCOOAMM) TIIOMIAb TPEYTroJdbHUKA U TUIOMIAIN
MHOTOYTOJIbHBIX ~ Quryp (MONB3ysAch, TA€ HEOOXOAMMO, KaIbKYJISTOPOM).
[IpuMeHsTh MOTydEeHHbIE YMEHHUS B TPAKTUUECKUX 3ajjadax.

Branerp MNOHSATUSMM BIHUCAHHOTO M IEHTPAJIbHOTO YIJd, HCIOJIb30BaTh
TEOPEeMbI O BIUCAHHBIX YIJIaX, yriax MEXIY XOpAaMu (CEKYIIMMHU) U YIIIe MEXITY
KacaTeJIbHOW U XOPJIOH MPHU PEIICHUH T€OMETPUUECKUX 3a/1ay.

Braners moHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSThH CBOICTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[IpuMeHATh MOTyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTUUYECKHUE
MOJICIH JJI 3a]1a4y peaJbHOMN KU3HU U IIPOBOJIUTH COOTBETCTBYIOIIUE BHIUNCICHUS
C TPUMEHEHUEM TIOJI00MS WM TPUTOHOMETPUHU (IOJIB3YSACh, TJe HEO0OXOAMMO,
KAJIbKYJISITOPOM).

K xoHmy oOyueHus B 9 kJacce OOyJaromUHCS IIOJYYUT CIICAYIOIINE
MpeMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMM OCTPHIX YIJIOB, HaXOOUTh C HX
MIOMOIIBI0 PA3IMYHBIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTOJIbHUKA («pelIeHue



MPSIMOYTOJILHBIX TPEYTOIBHUKOBY). HaxonuTh (C mOMOIIBI0 KabKYISTOPa) JITUHBI
Y yIJIbl J1J11 HETaOIMYHbIX 3HAUEHUH.

[Tonb3oBaThCs (hOpMysnaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM [UIsl HAXOXKJIEHHUS COOTHOLICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB ISl HAXOXKIEHUS PA3IUUYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYroJbHUKOBY»), MPUMEHSATh HX NpU
pELLIEHUU T€OMETPUUECKHUX 3a/1au.

Brnagetrs moHsTHMsSMH ~ mpeoOpa3oBaHUS — MOJA00US, COOTBETCTBEHHBIX
3JIEMEHTOB NMOA0OHBIX Guryp. [lonp30Barbes cBOMCTBaMH MOA0OUS TPONU3BOJIBHBIX
¢uryp, ymeTb BBIUHUCIATH JUIMHBI U HAaXOOUTh YIVIbl Yy MOAOOHBIX (UIYp.
[IpumeHsTh CBOMCTBA MMOJOOMS B NPAKTHMUECKUX 3ajadyax. YMETb IPUBOAUTH
MIpUMEpPHI MTO0OHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tonp30BaThCS TEOpEMaMU O MPOU3BENEHUU OTPE3KOB XOPJ, O MIPOU3BEIECHUN
OTPE3KOB CEKYIIHX, O KBAJAPATE KACATEIHLHOM.

[Tonp30BaThCsl BEKTOpPAMH, MOHMMATh MX TI€OMETPUUYECKUN U (PU3NUECKUI
CMBICJ, TNPUMEHSATh HUX B PEIICHUU TEOMETPUYECKUX U (PU3NYECKUX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BE/IEHNE BEKTOPOB JJI1 HAXOKECHUSI IJTUH U YIJIOB.

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

Bnaners NMOHATHAMM NPaBUILHOTO MHOTOYTOJIBHHMKA, JUIMHBI OKPYKHOCTH,
JUTMHBI IYTU OKPY>KHOCTH W PaJlMaHHOW MeEphl yIiia, yMETh BBIYUCIATH IUIOMIAIb
Kpyra u ero yacteid. [[puMeHsaTh nojayyeHHble YMEHHUS B MPAKTHYECKHUX 3a/a4ax.

Haxonuth ocu (Mau LEHTPHI) CUMMETpUM (UTYpP, NPUMEHSATH JBUKCHHS
IJIOCKOCTU B IPOCTEUIIINX CIIydasiX.

[IpuMeHATh MONyYyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIENHN [l 3aja4 peabHOM KU3HU U IPOBOAUTH COOTBETCTBYIOIIME BHIUUCIICHMUS
C NPUMEHEHUEM MOAOOUS M TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TAE
HEO0O0XOUMO, KATbKYIISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecrBoyacos DJIEKTPOHHBIE
Ne HaunmenoBaHnuepasueioB u (undpoBbic)
0/l | TeMIpPOrpamMmbl Bceero | Konrtpoubnbiepadorsl | IIpakTnyecknepadoTsl P
o0pa3oBaTe/bHbIEPECYPCHI
IIpocrelimme reoMeTpuIECKue
. bu6mmoreka [JOK
1 (GUrypbl 4 UX CBONCTBA. 14
https://m.edsoo.ru/7f415¢e2e
H3MepeHnereoMeTpuy eCKUXBEIHYNH
2 TpeyronbsHUKHN 22 1 Buomiorexa [TOK
https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHbIE MpsSIMBIE, CYyMMa 14 | bu6motexa [IOK
YIJIOB TPEYT OJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy>XHOCTb U KpYT. 14 | bu6mmorexa LIOK
I'eoMmeTpuueckue nocTpoeHUs https://m.edsoo.ru/7f415¢e2e
bu6moreka [JOK
IT i 4 1
> osTopente, ododuiennesanil https:/m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 0
I[TPOTPAMME




8 KUIIACC

KonuyecrBouacos DJIEKTPOHHBIE
Ne HaumeHOBaHMepa3/1eioB | (undppoBbie)
n/n TEMIIPOTrPaMMBbI Bcero Konrpoabnbiepaborsl | IlpakTnyeckuepadoTsl P
o0pa3oBaTe/IbHbIEPECYPCHI
1 YeTbIpEXYTOJILHUKU 12 1 buomorexa [TOK
https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 IIPOIIOPLIMOHAIIBHBIX OTPE3KaxX 15 1 bubamorexa LIOK
p Pt P ’ https://m.edsoo.ru/7f417e18
H0JI00HBIE TPEYTOJIbHUKH
ITnomans. Haxoxnenue
3 IJIOIAAEH TPEYTOJbHUKOB H 14 | bu6mmoreka [TOK
MHOT'OYTOJIbHBIX (UTYP. https://m.edsoo.ru/7f417e18
[TnomanunonoOHbIXGUryp
4 Teopema I[Tudaropa u Hayama 10 | bu6morexa [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYTIbl B OKPYKHOCTH.
Bnucannsle u onucaHHbIe
but6moreka [JOK
5 YETBIPEXYT OJIBHUKH. 13 1
https://m.edsoo.ru/7f417e18
KacaTenbHbIe K OKPYKHOCTH.
Kacanue okpyxHOCTEH
6 [ToBTOpenue, 0000IIeHIE3HAHMIA 4 1 Bromorexa [TOK
https://m.edsoo.ru/7f417¢e18
OBLIEE KOJIMYECTBO YACOB I10 63 6 0
ITPOTPAMME




9 KUIIACC

N KosauuecrBouacon DJIeKTPOHHbIE
- HaumeHoBaHMepa3aeioB u (uudposbie)
n/ Bcer KoHnTtpoJbHbIepadoT IIpakTnyeckuepador
TEeMIIPOTrPaMMBbI oOpa3oBaTebHbIEPECYpPC
I o bl bl
bl
Tpuronomerpus. Teopemsl
but6moreka [JOK
1 KOCHHYCOB M CHHYCOB. 16 1
https://m.edsoo.ru/7f41al2c
PelienreTpeyroiabHUKOB
[Ipeo6pazoBanue mogodus.
bu6moreka IIOK
2 MeTpudeckre COOTHOIIECHHUS B 10 1
https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubmmoreka [IOK
B 12 1
3 CITOpST https://m.edsoo.ru/7f41al2c
4 JlekapTOBBIKOOPIMHATHIHATIIIOCKOCT 9 1 bubmmoreka [IOK
u https://m.edsoo.ru/7f41al2c
[IpaBuIbHBIE MHOTOYTOJIBHUKH.
but6moreka [JOK
5 JnmuHa OKpy>XKHOCTH U IO 8
N https://m.edsoo.ru/7f41al2c¢
Kpyra. Beruucnenuemiomaaen
6 JIBUKEHUSATUIOCKOCTH 6 bubmorexa [OK
https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpeHue, o6odLIIEHME, 7 ) bu6mmoreka [IOK
cucTeMaTU3alUI3HaHUU https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KoanuecrBoyacos
Harau3zy iieKTPOHHbIeMppoBbLICOOPa30OBa
n | Temaypoka Be KonTpoabubie | IlpakTuueckn
YeHus TeJIbHbIEPeCypPChI
/ ero | paboTbI epabdoThbI
n
| [IpocrelimuereoMeTpuIecKueo0be | bubmuorexa [JOK
KTBI https://m.edsoo.ru/8866b724
bubmuorexa LIOK
2 MHOroyroyisHHUK, JIOMaHas 1 1
https://m.edsoo.ru/8866cbba
bubmoteka IJOK
3 CMexXHbIE U BEPTUKAJIbHBICYTJIbI 1
https://m.edsoo.1u/8866¢5c0
Bbu6moreka [JOK
4 CMexHbIE U BEPTUKAJIbHBICYTJIbI 1
https://m.edsoo.ru/8866c7be
5 CMeKHBIE U BEPTUKAJIbHBICYTJIbI 1
6 CMeXHbIE U BEePTUKAJIBHBICYTJIbI 1
7 CMeXHbIE 1 BEPTUKAJIbHBICYTJIbI 1
8 CMeXHbIE I BEPTUKAJIBLHBICYTJIbI 1
N3mepenne TMHENHBIX U YTIJIOBBIX
9 BEJIMYMH, BBIYMCIEHUE OTPE3KOB U 1
YIJI0B
W3mepeHne TMHEWHBIX U YIIIOBBIX
bu6moreka [JOK
10 BEJIMYUH, BBIYUCIICHUE OTPE3KOB U 1
https://m.edsoo.ru/8866c3ea
YTJIOB
1 W3MmepeHne TMHENHBIX U YTIIOBBIX 1
BEJIMYMH, BBIYHMCIIEHUE OTPE3KOB U




yIJI0B

N3mepenre IMHEHHBIX U YTIJIOBBIX

12 BEJINYMH, BBIYUCIEHUE OTPE3KOB U
YTJIOB
[Tepumetp u TuOIANG GUTYD,
13 COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB
[Tepumetp u momane Guryp,
14 COCTaBJICHHBIX U3
IPSIMOYT OJIbHUKOB
[TonsiTHie O paBHBIX TPEYTOIBHUKAX
15 u nepBI/IqHLI:e HpGI[CTI;.BJ}'III;HI/Iﬂ 0 bubmorexa [OK
https://m.edsoo.ru/8866ce80
paBHBIX QUrypax
16 TpunpuszHakapaBeHCTBaTPEYT OJIbH bubmorexa [IOK
HUKOB https://m.edsoo.ru/8866d1fa
17 Tpunpr3HakapaBeHCTBATPEYT OJIbH bubmuotexa [IOK
HUKOB https://m.edsoo.ru/8866d34e
13 TpunprusHakapaBeHCTBATPEYT OJIbH bubmmotexa LIOK
HUKOB https://m.edsoo.ru/8866e01e
19 TpunpusHakapaBeHCTBATPEYT OJIbH
WKOB
20 TpunpusHakapaBeHCTBATPEYT OJIbH
UKOB
71 TpunprsHakapaBeHCTBATPEYT OJIbH bubmuorexa LIOK
HUKOB https://m.edsoo.ru/8866e88e
2 [Ipu3HaKkupaBeHCTBANPSAMOYT OJIbH
BIXTPEYTOJIbHUKOB
23 IIpr3HaKupaBeH CTBANIPSAMOYT OJIbH




BIXTPEYTOJIBHUKOB

CBOICTBO MeIHaHBI

bubmoteka IJOK

24 HpHMoy.l."OJ'H)I:IOFO TPEYT OJIbHHKA, https://m.edsoo.ru/8866e9ec
IIPOBEIEHHOM K TUIIOTEHY3€
CBOICTBO MeUAHBI
25 IPSIMOYT OJIBHOT'O TPEYT OJIbHHKA,
IIPOBEIEHHOM K TUIIOTEHY3€
26 PaBHOOEIpEHHBIC U bubmotexa [IOK
PaBHOCTOPOHHUETPEYTOJIbHUKU https://m.edsoo.ru/8866d6fa
7 IIpu3Haku u cBolcTBA bubmuotexa LIOK
paBHOOEIPEHHOI O TPEYTOJIbHUKA https://m.edso00.ru/8866d880
)3 [IpusHaku u cBOicTBA bubmmotexa [IOK
pPaBHOOEIPEHHOT O TPEYTOJbHUKA https://m.edso0.ru/8866d880
79 IIpu3Haku u cBolicTBa bubmuotexa LIOK
paBHOOEIPEHHOT 0 TPEYTOJIbHUKA https://m.edsoo.1u/8866e26¢
30 HepaBencTtBa B reomeTpuu
31 HepaBencTtBa B reomeTpun bubmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepaBencTtBa B reomeTpun
33 HepaseHnctBa B reomerpun
34 [IpsMoyToNIBHBIN TPEYTOJIBHHUK C bu6mmotexa [IOK
yriioM B 30° https://m.edsoo.ru/8866eb22
35 IIpssMOYT OJIBHBIN TPEYTOJIBHUK C
yriom B 30°
36 KoutponbHas paGota 1o Teme bubmorexa [IOK
"TpeyroabHUKu" https://m.edsoo.ru/8866ecbc
37 [TapannenbHbIEIPAMBIE, bubmmotexa [IOK
MXCBOMCTBA https://m.edsoo.ru/8866ef64




38

[TareniinoctynaTtEBKIMaa

39

Haxkpect nexarnue,
COOTBETCTBEHHBIC K
OTHOCTOPOHHUE YTJIbI,
00pa30oBaHHbBIC TIPH MTEPECEUCHUN
MapajuieIbHbIX MPSAMBIX CEKYIICH

Bbu6moreka [JOK
https://m.eds00.ru/8866f086

40

Haxkpect nexammue,
COOTBETCTBEHHBIC 1
OJIHOCTOPOHHUE YTJIbI,
00pa30BaHHbBIC TIPU MEPECEUECHUN
MapajuleNIbHbIX MPAMBIX CEKYIIECH

41

Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl,
00pa30BaHHbBIE TP MEPECCUCHUH
MapajulesIbHBIX NPSIMBIX CEKYIEH

42

Hakpect nexamue,
COOTBCTCTBCHHBIC U
OOHOCTOPOHHUC YTIJIbI,
o0pa3oBaHHbIE MPU MEPECECUEHUU
HapaJuIebHBIX MIPSIMBIX CEKYIIEH

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl,
00pa30BaHHbBIE MPU MEPECCUCHUH
napajuiebHbIX MPSIMBIX CEKYLIEH

bu6moreka [JOK
https://m.eds00.ru/8866f3b0

44

IIpu3Hak nmapauiebHOCTH IPSIMBIX

Yyepe3 paBeHCTBO PACCTOSHUI OT
TOYEK OJJHOM MPAMOM O BTOPOM




PSIMOM

[Tpu3Hak nmapamieabHOCTH TPSAMBIX
4yepe3 paBeHCTBO PACCTOSHUI OT

45
TOYEK OJJHOM MPAMOM O BTOPOI
PsIMO
46 CyMMayTrioBTpeyroibHIKa brbmorexa [OK
YMMAYTOBTPEYT https://m.eds00.ru/8866{630
bu6moreka [JOK
47 CyMMayTJIOBTpEYTroJibHUKA
https://m.edsoo.ru/8866f8ba
bu6moreka [JOK
48 BuemHueyrnpITpeyrojbHuKa
https://m.edsoo.ru/8866faSe
49 BHemHueyrIbITpeyrojJpHuKa
KontponbHas paGota 1o Teme
" bubmorexa [IOK
50 [TapannensHbIe TpsIMBIE, CyMMa
" https://m.edsoo.ru/8866febe
YTJIOB TPEYTrOJIbHUKA
51 OKpYKHOCTb, XOPJIbl U TUAMETD, bubmorexa [JOK
UX CBOMCTBA https://m.edsoo.ru/88670800
52 KacaTtenbHas kK OKpy)HOCTH butamorexa [IOK
Py https://m.eds00.ru/88670e9a
53 OKpy>XHOCTb, BIIUCAHHAS B YT OJI
54 OKpY>KHOCTb, BIMCAaHHAs B YT OJI
55 ITonstue o I'MT, npumenenue B bubmuorexa LIOK
3aagax https://m.edsoo.1ru/8867013e
56 [Tonsitue o I'MT, npuMeHeHne B bubmotexa [IOK
3aJ1a4ax https://m.edso00.ru/88670508
buccekrpuca u cepeuHHBIN
57 NepHeHINKY ISP KakK

TCOMETPUUICCKUEC MECTA TOUYCK




53 OKpY>KHOCTb, 1 bubmuorexa [JOK
OIMCAaHHASIOKOJIOTPEYT OJIbHUKA https://m.edso00.1u/88670a62
59 OKpyXHOCTb, |
OMHMCAHHASIOKOJIOTPEYT OJIbHUKA
60 OKpy>XHOCTb, BIIUCAHHAs B | bubmorexa [JOK
TPEYTOJIbHUK https://m.edsoo.ru/8867103e
61 OKpy>XHOCTb, BITUCAHHAs B |
TPEYrOJIbHUK
62 IIpocrelimue3anaynHanoOCTPOCHUE 1 butamorera [IOK
https://m.edso00.1u/88671188
N bu6moreka [JOK
63 [IpocTelinmesagauynHanocTpoeHue 1
https://m.edsoo.ru/886712d2
KontponbHas paGota 1o Teme
" bubmorexa [IOK
64 OKpy>XHOCTb U KPYT. 1
" https://m.edso0.ru/88671462
I'eomeTpruecKnEnoCTpOCHUS
[ToBTOpEeHUE 1 0000TIICHIE 3HAHUMA
. bubmorexa [JOK
65 OCHOBHBIX TMOHSITHA U METOIOB 1
https://m.edso00.ru/886715b6
Kypca 7 kimacca
bubmioreka [IOK
66 n 0 1
TOTOBAAROMIPOILHAApaboTa https://m.edsoo.ru/886716ec
[ToBTOpEeHue n 006001IeHIE 3HAHUIM
67 OCHOBHBIX IIOHSITHA X METOOB 1
Kypca 7 kjacca
[ToBTOpEeHUE U 0000IIICHIE 3HAHUMA
. bubmoreka IJOK
68 OCHOBHBIX IIOHATHI U METOIOB 1
https://m.edsoo.ru/886719bc
Kypca 7 knacca
OBUIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




8 KUIIACC

No KounyecrBouacos
aTansyud JIeKTPOHHBICN(POBLICOOPA30BAT
Temaypoxka Bce | KoHTpoJsbHbIE IIpakTnyeckue A y P p P
n/ eHHA eJIbHbIepeCcypChl
. ro padoThI padoThI
: [Tapannenorpamm, ero 1 bubmmotexa [IOK
NPU3HAKHA U CBOKCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero | bubmotexa LIOK
IIPU3HAKHU U CBOWCTBA https://m.edsoo.ru/8867 1ca0
3 [Tapannenorpamm, ero | bubmorexa [IOK
NPU3HAKHA U CBOKCTBA https://m.edsoo.ru/88671ca0
YactHble cinydan
napajuiesorpaMMoB
4 (IpsAMOYT OTBHUK, POMO 1 bubmoreia LIOK
PAMOY > POME, https://m.edsoo.ru/8867 1dea
KBaJpar), X IPU3HAKU U
CBOMCTBa
YacTHble cnyyan
napajuiesiorpaMMoB
bu6mmoreka [JOK
5 (MIpsAMOYTOJILHUK, pOMO, 1
https://m.edso00.ru/88671{20
KBaJIpaT), UX MPU3HAKHU U
CBOMCTBa
YactHble cinydan
napajuiesorpaMMoB
bu6moreka [JOK
6 (IpsIMOYT OJIBHUK, POMO, 1
https://m.edso00.1u/8867209¢
KBaJIpar), UX MPU3HAKU U
CBOICTBA
Bbu6moreka [JOK
7 T 1
Parieit https://m.edso0.n/88672358




g PaBHoOOKas u bu6moreka [JOK
MPSIMOYT OJIbHASI TPATICIU A https://m.edsoo.1u/8867252¢
9 PaBHOOOKAs M Bbu6moreka [JOK
NpAMOYT OJIbHAATpaNlElIuU https://m.edso0o.ru/88672858
Bbu6moreka [JOK
1 M
0| Metonyreocrume maitl https://m.edsoo.r/88672b14
bu6mmoreka [JOK
11 I{eHTpanbHassCUMMETPUS
https://m.edsoo.ru/88672b14
12 KonTponbHas pabora mmo reme bubmuorexa [JOK
"YeThIpE€XyroJIbHUKH" https://m.edso0o.ru/88672c9a
13 Teopema Paneca u Teopema o bu6mmoreka IIOK
IPOIOPLUOHAIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a
bubmoreka IJOK
14 CpenHsasmuHUATPEYr OJIbHUKA
https://m.edsoo.ru/88672e0c
bu6moreka [JOK
15 CpenHsasammHuATpEYyr OJIbHUKA
https://m.edsoo.ru/88672{38
N bubmotexa [JOK
16 Tpaneuusi, e€cpenHAATUHUASL
https://m.edsoo.ru/88672358
17 Tpanenusi, e€cpeHISINHUS bubmorera TIOK
Patietis, eecpen https://m.edso00.ru/88673064
18 [TponoprioHaTEHBICOTPEIKU bubmmorera [IOK
poropt P https://m.edso00.ru/88673794
bu6moreka [JOK
19 IIponopuroHaIBHBIEOTPE3KH
https://m.edso0.ru/88673794
bu6moreka [JOK
20
Hentpmace B Tpeyroapitike https:/m.eds00.ru/886738fc
21 [TonoGHBIETPEYTONBHUKI butmmorexa TIOK

https://m.edsoo.ru/88673a78




2 TpunpuznakamnonoOusaTpeyro bubmuotexa LIOK
BHUKOB https://m.edsoo.ru/88673bae
3 TpunpuznakanonoousaTpeyro bu6mmoreka LIOK
BHUKOB https://m.edso0.ru/88673d52
24 TpunpuzHakamnogoousaTpeyron bubmorexa [JOK
BHUKOB https://m.edsoo.ru/8867400e
25 TpunpuznakamnonoOusaTpeyro
BHUKOB
[Tpumenenue nogobus npu
26 PELIECHUH NTPAKTHYECKUX
3a1a4y
7 KonTpomnbHas pabora mmo reme bubmorexa [IOK
"TTono6HBIE TPEYTOIBHUKA" https://m.edsoo.ru/8867445a
)3 CBoiicTBAIIOAEUT€OMETPU bubmorexa [JOK
yecKuXpuryp https://m.edsoo.ru/886745fe
DopMyIIbl AJIs JIO0IIAIN BuGmiorexa LIOK
29
TPEYTOTLHIKE, https://m.eds00.1ru/88674860
napajuiesorpaMmma
Dopmysl IS TIOIATN Bu6morexa LJOK
30
TPEYTOIBHIL, https://m.edsoo.ru/88674a22
napajuiesiorpaMmma
DopMyIibl AJIs JI0IIAN Butmorexa LJOK
31 ,
TPEYTOIbIIIA https://m.edsoo.ny/38674a22
napauiesnorpaMmma
DopMyJibl JJIs IIIOIIAIN BuGmorexa LIOK
32 eyro a,
TPEYTOIIBHIE https://m.edsoo.ru/88675288
napajuiesiorpaMma
33 DopMyJIbl 1JIs IUIOIAN bubmoreka IJOK




TPEYrOJIbHUKA, https://m.edso00.1u/8867542¢
napajuiesnorpaMmma
14 BrruncieHuenaonaneicioxy Bbu6moreka [JOK
bIXpuryp https:/m.edsoo.ru/88674¢78
35 [Tnomanu ¢puryp Ha bu6moreka [JOK
KJeTyaTol Oymare https://m.edsoo.ru/8867473¢
36 [TnomanunonoOHbIXDUTYyp
37 [TnomanunonoOHbIXUryp
13 3amaum ¢ bubmotexa [JOK
MPAKTUYECKUMCOAEPKAHUEM https://m.edso00.ru/88675558
39 3amadm ¢ bu6moreka [JOK
[PAKTUYECKUMCOICPKAHUEM https://m.edso00.ru/88675684
P I—— Batmuorera 0K
https://m.edsoo.1u/88674190
MJI0IATN
41 KonrtponsHas pabora mmo reme bubmmotexa [IOK
"ITmomans" https://m.edsoo.ru/8867579¢
42 Teopema [Iudaropa u eé bubmotexa LIOK
[IpUMEHEHUE https://m.edso0o.ru/88675918
43 Teopema ITudaropa u eé bubmmorexa [IOK
IIPUMEHEHUE https://m.edso00.ru/88675918
44 Teopema ITudaropa u eé bubmuorexa [JOK
MPYMEHEHUE https://m.edsoo.ru/8867Sabc
45 Teopema [Tudaropa u eé
MIPUMEHEHUE
46 Teopema ITudaropa u eé
pUMEHEHUE
47 Onpenenenue bubmotexa [JOK




TPUTOHOMETPUICCKUX
(GYHKIUH OCTPOTro yria
MPSMOYTOJILHOTO
TPEYTrOoJbHHKA,
TPUTOHOMETPUIECKHIE
COOTHOIIICHHUS B
MPSIMOYT OJIbHOM
TPEYTOJIbHHUKE

https://m.edsoo.ru/88675d32

OCHOBHOCTpI/IFOHOMeTpI/I‘ICCK

bu6moreka [JOK

48
0E€TOXIECTBO https://m.edso0.ru/88675144
49 OCHOBHOETPUTOHOMETPUYECK
OETOXIECTBO
50 OCHOBHOETPUTOHOMETPUUECK
O€TOXIECTBO
KonrtponsHas pabota o teme
" bubmorexa [JOK
51 Teopema I[Iudaropa u Hauana
" https://m.edsoo.ru/8al1407e8
TPUTOHOMETPUH
BriricanHbie 1 1IeHTpaIbHBIC
57 BL VEOMT Mei P bu6moreka [JOK
YEIRL, YT . Y . https://m.edsoo.ru/8al1415b2
KacaTeJIbHON U XopAoi
Brrcannsie u nieHTpasibHbIE
53 bl VIO MESK bu6moreka [JOK
YU IO MERAY https://m.edsoo.ru/8a141940
KacaTeJbHON 1 XOpI0i
BrircanHbie U IIeHTpaibHbIE
bu6moreka [JOK
54 YIJIBI, YTOJ MEXAY
. . https://m.edsoo.ru/8al141b34
KacaTeJbHOU U XOpAoi
55 VYTIeI MEXTy XOpJIaMU U

CEKYILIUMH




56

VYTiel MEXy XOpJIaMHU U
CEeKyLIUMH

57

Bnucannsle u onvcaHHbIE
YEeTBIPEXYT OJIbHUKH, X
MIPU3HAKHU U CBOWCTBA

Bbu6moreka [JOK
https://m.edsoo.ru/8a140186

58

Bnucannsle U onucaHHbIE
YEeTBIPEXYT OJIbHUKH, UX
IIPU3HAKHU U CBOWCTBA

bubmioreka [IOK
https://m.edsoo.ru/8al416d4

59

BrircanHbie u onvcaHHbIE
YeThIPEXYT OJbHUKH, UX
MPU3HAKU U CBOMCTBA

bu6moreka [JOK
https://m.edsoo.ru/8al416d4

60

[IpumMeHeHue CBOWCTB
BIUCAHHBIX U OMHCAHHBIX
YEThIPEXYT OJIBHUKOB MTPHU
pELIEHNH T'eOMETPUYECKUX
3a1a4

61

IIpuMeHeHue CBOWCTB
BIUCAHHBIX U OMHMCAHHBIX
YEThIPEXYT OJIbHUKOB MPHU
PELIEHUH T'€OMETPUUECKUX
3a1a4

62

B3anmuoe pacnosioxenne
JIBYX OKPYKHOCTEH, oO1ue
KacaTeJbHbIe

bu6moreka [JOK
https://m.edsoo.ru/8al1410a8

63

KacanueokpyxHuocrei

bubmoreka IJOK
https://m.edsoo.ru/8al1410a8

64

KonrtponpHas pabota o reme
"VT1BI B OKPY’KHOCTH.
Bnucannsie u

bu6moreka [JOK
https://m.edsoo.ru/8al141c88




OIMMMCAaHHBICYCTBIPEXYT'OJIBHHUK

u

[ToBTOpEHME OCHOBHBIX

65 MOHATUN U METOAOB KypCOB 7 | bu6mmoreka LIOK
U 8 KJ1accoB, 0000IIIeHIE https://m.edsoo.ru/8al41ddc
3HAaHUU
IToBTOpEHUE OCHOBHBIX

66 MOHSATUIA U METOJIOB KypCOB 7 | bubmuorexa [JOK
u 8 Kj1accoB, 0000IIIeHHE https://m.edsoo.ru/8al4lefe
3HAHUU

67 HroroBaskoHTpoIbHasipaboTa 1 bubmorexa [JOK

https://m.edsoo.ru/8a142368

[ToBTOpPEHKE OCHOBHBIX

68 MOHSATUHA U METO/IOB KYpCOB 7 | bubmorexa [JOK
n 8 KJj1accoB, 0000IIIeHIE https://m.edsoo.ru/8al420ac
3HAHUU

OBUIEE KOJIMYECTBO YACOB 68

I10 [IPOTPAMME




9 KUIIACC

Ne KosnuecrBouyacos
aTan3yu JJIeKTPOHHBIEN(PPOBLICOOPA3OBAT
I Temaypoka Bce | KonTpoibHbie IIpakTHyeckue A y P p P
eHus eJIbHbIepecypchl
/ ro padoThI padoThI
n
Onpenenenue
bub6muorexa IIOK
1 TPUTOHOMETPUYECKUX 1
. https://m.edsoo.ru/8al1424bc
¢dbynkuii yriaos ot 0° qo 180°
2 DopMyNBIIPUBEACHUS 1
bub6moreka [JOK
3 Teopemarocuiycos ! https://m.edsoo.ru/8a14336¢
4 TeopemakoCHHYCOB 1
5 TeopemakoCHHYCOB 1 bubmorexa [TOK
https://m.edsoo.ru/8a142d5e
bubmmoreka [JOK
T 1
6 copeMatiycon https://m.edsoo.ru/8al42e8a
7 TeopemacuHycoB 1
TeopemacruHycoB 1
9 Haxoxnenue JuiMH CTOPOH U | bubmotexa [JOK
BEJIMYUH YIJI0B TPEYrOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 PerienneTpeyroiabHUKOB 1 bubmorexa [TOK
https://m.edsoo.ru/8al142ac0
bu6morexa IIOK
11 PemenuerpeyroJbHUKOB 1
https://m.edsoo.ru/8al142ac0
12 PemenunerpeyroJbHUKOB 1 Bubmmorexa [IOK
https://m.edsoo.ru/8al142ac0




bu6morexa IIOK

13 PemienneTpeyroabHUKOB
https://m.edsoo.ru/8al142ac0
14 IIpakTyeckoe npuMeHeHue bu6mmoteka IIOK
TEOPEM CUHYCOB U KOCHUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe npuMeHEHU E
TEOPEeM CHUHYCOB U KOCHHYCOB
16 KonrtponrsHas paborta o teme bu6motexa [IOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TousTue o bubmoreka [IOK
npeodpazoBaHUUIIONO0US https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBICAJIEM CHTHIITO bubmmoreka [IOK
JTOOHBIXPUTYP https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIEIIEMEHTHITIO
JTOOHBIXUTYD
Teopema o npousBeeHUN
OTPE3KOB XOpJI, TEOpeMa 0O
P P4 P bubmmoreka [IOK
20 IIPOU3BENCHUU OTPE3KOB
https://m.edsoo.ru/8a14406e
CEKYIINX, TEOpEMa O KBaJIpaTe
KacaTeJbHON
Teopema 0 npou3BeIcHUN
OTPE3KOB XOpJI, TEOpeMa O
P P P bubmmoreka [JOK
21 IIPOU3BEACHUU OTPE3KOB
https://m.edsoo.ru/8al441a4
CEKyIINX, TEOpPEMa O KBaJipaTe
KacaTeJIbHOU
TeopeMa o mpou3BeeHUN
2 OTPE3KOB XOpJI, TeOpeMa O bu6motexa [IOK

MMPOU3BCACHUU OTPE3KOB
CCKYIINX, TCOpEMaA O KBaAApaTe

https://m.edsoo.ru/8al442da




KacaTelbHOUI

[IpumeneHue Teopem B

bubmmoreka [IOK

23 enie eoMe ec
PCLICHIH TCOMETPHHACCKHX https://m.edsoo.ru/8a143f06
3amaq
IIpumeHnenue Teopem B

24 CIIEHUH T€OMETPUYECKUX bubmorexa OK
p P https://m.edsoo.ru/8al1443fc
3a/1a4
[Ipumenenue TeopeM B

bub6muorexa IIOK
25 pEIIEHNH FeOMETPUYECKUX
https://m.edsoo.ru/8a144578
3a1au
KonrtponpHas pabora 1o reme

26 "IIpeobpa3zoBanue nogoousl. bubmmoreka LIOK
MeTpuuecknecoOTHOUIEHHS B https://m.edsoo.ru/8a1447a8
OKpY>KHOCTH"

OrnpenenieHrne BEKTOPOB.

7 dusnueckuii u bubmmoreka [JOK
TEOMETPUYECKHUI CMBICI https://m.edsoo.ru/8a144960
BEKTOPOB
CrnoxxeHue v BBIYMTaHUE

bub6muorexa IJOK
28 BEKTOPOB, YMHOXXEHHE BEKTOpa
https://m.edsoo.ru/8al44a8c
Ha YHCIIO0
CnoxxeHue v BBIYMTaHUE
bub6moreka [JOK
29 BEKTOPOB, YMHOKEHUE BEKTOPA
https://m.edsoo.ru/8a144d52
Ha 4KCII0
Cl10’%€eHrEe U BBIYUTAHUE

30 BEKTOPOB, YMHOXEHHUE BEKTOpa
Ha YHCIIO0

31 Pasnoxenue BeKTOpa o 1ByM




HEKOJUIMHEAPHBIM BEKTOpaM

bubmmoreka [IOK

32 KoopnunateiBekTOpa
https://m.edsoo.ru/8al44fbe
CkansipHoe mpou3BeeHre
33 BEKTO pOB ercl)3 n HMgHeHHe st bubmorera [IOK
poB, p s https://m.edsoo.ru/8a14539¢
HAXO0XEHUs JJIUH U yTJIOB
CxansipHoe mpou3BeIeHUE
bub6muorexa IIOK
34 BEKTOPOB, €r0 NPUMEHEHUE 151
https://m.edsoo.ru/8a14550e
HaXO0XJEHUs JJIMH U yTJIOB
35 Pemienne 3aga4 ¢ mOMOIIBIO bubmuorexa [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Penienue 3agayu ¢ moOMOIIbIO bubmmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 IIpumenenue BEKTOPOB I
petieHus 3a1a4 (GU3UKH
13 KonrtponeHas pabota o teme bu6mmoreka [IOK
"BekTopsr" https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPAMHATHI TOYEK
Ha IUIOCKOCTH
40 VYpaBHeHuenpsaMon bubmorexa [IOK
https://m.edsoo.ru/8a145c48
41 VYpaBHeHUENpsMOi
42 YpaBHEHUEOKPYKHOCTHU bubmorexa [TOK
https://m.edsoo.ru/8a14635a
Koopaunatsl Touek
bubmmoreka [IOK
43 nepeceyeHust OKPY>KHOCTH U
. https://m.edsoo.ru/8a146620
psIMOi
44 Meton koopIMHAT IpU




PEIICHUH TeOMETPHUECKIX
3aJ1a4, MPaKTHYECKUX 3a7a4

Merton koopMHAT IpU

45 PELIEHNH IeOMETPUUECKUX
3a/1a4, MPAKTHYECKHUX 3a7a4
Meron KoopauHaT IpU
46 pELIEHUH FeOMETPUUECKUX
3a7a4, MPaKTUYECKUX 3a]a4
KonrtponsHas paboTta o teme
" bubmmoreka [IOK
47 JlekapToBbl KOOpJAUHATHI HA
" https://m.edsoo.ru/8al46e0e
MJIOCKOCTH
IIpaBunbHBIE
bu6morexa IIOK
48 MHOI'OYI'OJIbHUKH, BBIYMCIICHUE
https://m.edsoo.ru/8al46fda
UX 3JIEMEHTOB
bubmmoreka [JOK
49 q .
He0 1. JIHAOKpyKHOCTH https://m.edsoo.ru/8a1472c8
bubmmoreka [JOK
50 q .
HCIIO T JLTHHAOKpYKHOCTH https://m.edsoo.ru/8al4714c
51 JnMHagyruokpyKHOCTH
bubmorexa [IOK
52 P
faiHasMepayra https://m.edsoo.ru/8al4714c
53 ITnomanwskpyra, cexropa, bu6mmnoreka [IOK
CEerMeHTa https://m.edsoo.ru/8a147426
54 [Tnomanpkpyra, cexktopa, bu6motexa [IOK
CEerMeHTa https://m.edsoo.ru/8a147750
55 [Tnomanbkpyra, cexkropa, bubmoreka [{OK
CEermMeHTa https://m.edsoo.ru/8a147750
56 [Tonstue o bubmmoreka [IOK




JABHXXCHUHUITIIIOCKOCTHU

https://m.edsoo.ru/8a147c82

57

[TapannensHbITIEPEHOC,
MIOBOPOT

bubmmoreka [IOK
https://m.edsoo.ru/8al147f16

58

[TapannensHpliinIEpEHOC,
IIOBOPOT

bub6morexa IIOK
https://m.edsoo.ru/8a147f16

59

[TapannensHeliinIEpeHOC,
OBOPOT

60

[TapanensHbIATIEPEHOC,
OBOPOT

61

[IpumeHeHue IBUKEHUN TTPU
pelIeHnH 3a1a4

bub6moreka [JOK
https://m.edsoo.ru/8a1480e2

62

KonrtponpHas pabora o remam

"IIpaBunbpHbIE
MHOT'OYTOJIbHUKH.
OKpY>KHOCTb.
JBmxeHugmiockoctu"

63

[ToBTOpeHue, o6odIICHNE,
CHCTEMAaTH3aIls 3HAHUH.
H3mepeHne reoMeTpuIecKuX
BeJIMYUH. TpeyrojibHUKU

bubmorexa [IOK
https://m.edsoo.ru/8a148524

64

[ToBTOpenue, 00006IICHNE,
CHCTEeMaTH3alrs 3HAaHUH.
[TapannenbHbie 1
MEPIICHIUKYJIIPHBIE IPSIMbIC

bubmuorexa [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHue, 0000IICHHE,
cUCTeMaTU3alusa 3HaHUU.
OKpy»KHOCTb U KpYT.

FGOMeTpI/I‘-IGCKI/Iel'IOCTpOCHI/Iﬂ.




VYTIIbl B OKPYKHOCTH

[ToBTOpenue, 06001ICHME,
CHCTEeMaTH3allHsI 3HAHHH.

66 BrmcanHble u onMcaHHBIE 1
OKPY>XHOCTH
MHOTOYTOJIbHIKOB
67 HTorosaskoHTpoJibHasipaboTa 1 bu6aworexa [IOK
https:/m.edsoo.ru/8a148920
68 [ToBTOpeHue, 0000IICHHE, |
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I10 ITPOTPAMME




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBbI

7 KIIACC
Kon .
IIpoBepsieMble npegMeTHbIE Pe3yabTAThI 0CBOCHHSI OCHOBHOI
NpoBepsieMOoro .
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 YEPTEXKHU IO YCIOBHMIO 3ahadd. VI3MepsATh JMHEHHBIE U
YIJI0BbI€ BEIMYUHBL. PemaTs 3ajauy Ha BBIUMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jenate rpyOyro OII€HKY JMHEHHBIX U YIJIOBBIX BEIMYUH MPEIMETOB B
6.2 peanbHOU KU3HH, pa3MepoB IPUPOJHBIX 00BEKTOB.
Paznruatepa3zmMepbd THX00HEKTOBIOMOPSIIKYBETUYHHbI
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
Onpenenars napamieNnbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
6.7 obpa3yer ¢ HUMHU ceKkyas. Onpenensars napauieabHOCTh NPSIMBIX C
' MOMOIIbI0 PABEHCTBA PACCTOSHUN OT TOYEK OJIHOW MPSIMON 10 TOYEK
JIpyrou NpsiMoit
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. PGIHaTI)HpaKTI/ILICCKI/I@SaI[a‘II/IHaHaXO)KI[ CHUCYTJIOB

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
AuaMceTpa OKPY>KHOCTH, IIO0JIb30BAaTbhCsA ux CBOMCTBaMHU.

YMGTLHPI/IMGHHTBBTI/I CcBOM CTBAIllpUpCHICHUHU3aaaq

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 CCPCAWHHBIC NCPICHAUKYJIAPBI K CTOPOHAM TpPEYroJIbHHUKA

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 HpOCTefIHIHMPI rCOMETPUYCCKMMU HCEPaBCHCTBAMU,

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

[IpuMeHATE CBOMCTBA TOYKM IEPECEUYEHUS MEAUAH TPEYroJIbHUKA

(eHTpa Macc) B pelieHUH 3a1a4

6.3

Bnanerp moHsTMEM CpeoHEW JIMHUM TPEYrOJIbHMKAa W TpamleluH,

MMPUMCHATb HX CBOMCTBa npu PpeHICHUU TCOMCTPUYCCKHUX 3ajiad.




[Tonb3oBaTbea Teopemont Paneca U TEOPEMOH O IPONOPLMOHAIBHBIX

OTpE3Kax, IPUMCHATL UX OJId PCIICHUA ITPAKTUYCCKUX 3a1a4

6.4

[IpumeHsITh TpU3HAKM TMOAOOHMS  TPEYrOJbHUKOB B  PEUICHUH

TCOMCTPUUCCKUX 3aJaqd

6.5

[Tonb3oBaThest Teopemoii [ludaropa nns pemeHUss TEOMETPUIECKUX U
NpakTHYecKuX 3agad. CTpoUTh MaTEMaTHYECKYyl0 MOJAEIb B
MPaKTUYECKUX 3aJlauyax, CAMOCTOATENbHO JeJaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHEC NJIMHBL

6.6

Biagets moOHATHAMHM CHHYCAa, KOCHHyCa M TaHIE€HCa OCTPOro YyrIJa
IIPSAMOYT OJILHOI'O TPEYroJIbHUKA.

HOJ’II)SOBaTLCHSTI/IMI/IHOHHTI/IHMI/I,I[J'IHPGIHeHI/IHHpaKTI/I‘IGCKI/IXSaﬂa‘I

6.7

Beruucnsate (pa3nmMyHbIME  CIOCOOaMU) TJIOMIAAb TPEYTOJbHUKA W
IUIOMIA MHOT'OYTONbHBIX Quryp (mojib3ysich, IAe HE00XOIUMO,
KaJbKYIATOPOM). [TpuMeHATbIOTYYeHHBICYMEHUS B

IMPpaKTUHYCCKU X3aaadax

6.8

Bnanets NOHATUSMU BIMCAHHOTO U LIEHTPAJIBLHOIO YIJIa, UCIIOJIBb30BATh
TEOPEMBI O BIIMCAHHBIX YIJaX, YIJaxX MEXIy 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

[IpuMmeHsATe TONYyYEHHBbIE 3HAHUS HA NPAKTUKE —  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  TPSAMOYTONBHBIX  TPEYroibHUKOB»). 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

Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIA HAaXOXICHHUS
pa3IMYHBIX DJIEMEHTOB TPEYTrOJbHHKA («PELICHHE TPEYTrOJIbHUKOBY),

MMPUMCHATDH UX IIPU PCIICHUN I'COMCTPUICCKUX 3ada4

6.4

Bnaners moHATUSIME TpeoOpa3oBaHUsT MOMO0US, COOTBETCTBEHHBIX
3eMEHTOB MOoN00HbIX ¢uryp. Ilomp3oBaThcsi cBOWCTBAMHU IMOA0OUS
MPOU3BOJIHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTh YIIIbI y
nonobusix ¢uryp. IlpumeHsars cBolcTBa Mmogo0Hs B MPaKTUYECKUX
3ajayax. YMeThb MPUBOAUTH MpUMEpPhl 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
bu3nyeckux 3azady.
[IprMeHAThCKAIAPHOET POU3BEIEHUEBEKTOPOBISTHAXOKACHUAUINH U

yIJI0B

6.7

ITonp30BaThCI METOAOM KOOpAMWHAT Ha IINIOCKOCTHU, IIPUMCHATL €TI0 B

PCHICHUHN TCOMETPUICCKUX U MTPAKTUICCKUX 3a1ayq

6.8

Biagetp NOHATMSAMM  NIPAaBUIBHOIO  MHOIOYI'OJIBHHMKA,  JUIMHBI
OKPYKHOCTH, JJIMHBI JIYTH OKPYKHOCTM M DPAJMAHHOW MeEpblI YIUIa,
YMETb BBIYUCIATH IUIOWAAbL Kpyra M ero 4acre. IIpumensars

IMOJIYYCHHBIC YMCHHUA B IIPAKTHYCCKHX 3aJladax

6.9

HaxoauTh ocu Ui EHTPbl CUMMETpUN QUTYD, TPUMEH ATh JTBUKECHUS

IIJIOCKOCTH B HpOCTefIHIPIX clryqgasax

6.10

[IpumeHsATe TONyYEHHBIE 3HAHMS HA MpPAKTUKE —  CTPOMUTH
MaTeMaTU4YeCKue MOJIeN JJIA 3a7ad peaJibHOM KW3HU WU MPOBOJUTH

COOTBCTCTBYIOINHUEC  BBIYUCICHUSA C IHPUMCHCHUCM HOJIO6I/I$I u




TPUTOHOMETPUYECKUX (GYHKIMHA (MONB3ysSCh, TAE€ HEOOXOIUMO,

KJIbKYJISITOPOM)

IMPOBEPAEMBIE DJIEMEHTBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblil 3JIEMEHT COIEPKAHUSA
6 I'eomerpus
Havanbhble nmonsatus reomerpuu. Touka, mpsMas, OTpe3oK, Jyd. Yrou. Bunusl
6.1 yriaoB. BeprukansHele M CcMexHBIE YIubl. buccekrpucayria. Jlomanas,
MHOTr0yrojbHUK. [lapannensHoCcTh U neprneH UKy IIpHOCThIIPSIMBIX
6.2 Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuu. [Ipumepst
' CUMMETPHUH B OKPY’KaIOILIEM MUPE
63 OCHOBHBIE NOCTPOEHHMSI C IMOMOIIBI0 LMPKYJS WU JIMHEWKU. TpeyroyibHHK.
' BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOeApeHHBIE W PaBHOCTOPOHHUN  TpeyrosibHUKU. HepaBeHCTBO
' TpPEYroJIbHUKA
6.5 CaoiicTBa u MIPU3HAKU pPaBHOOEAPEHHOTO TPEYrOJIbHUKA.
' [Ipu3HakupaBeHCTBAaTPEYrOJIbHUKOB
6.6 CBoiicTBa M IpPU3HAKHK NapauledbHbIX NpsMbIX. CyMMa yIjoB TPEyroJIbHUKA.
. Bueunue yribl TpeyrojipHuKa
[IpssmoyronbHblii  TpeyroinbHUK. CBONCTBO MEOUAHbl IPAMOYIOJIBHOI'O
6.7 TPEyrojbHUKa, IpOBEIEHHON K TUIIOTEHY3E.
. [IpusHakupaBeHCTBANPAMOYT OJIbHBIXTPEYT OJIbHUKOB.
[IpssMOyT ONIBHBIMTPEYT OJIBHUK € yTiioM B 30°
HepaBeHcTBa B reOMeTpUu: HEPABEHCTBO TPEYT OJIBHUKA, HEPABEHCTBO O JIJINHE
6.8 JOMaHOM, Teopema o OoJibllieM yriie M OOJbIIeld CTOPOHE TpPEyroJjbHHKA.
[lepnienauKysip 1 HaKJIOHHAS
6.9 ['eomerprueckoe Mecro TOo4YeK. buccektpuca yria UW  CepeIMHHBIN

MEPIICHAUKYJIAP K OTPE3KY KaK T'€OMETPHUICCKHUEC MECTAa TOUYCK




OkpyXKHOCTB M KpyI, XOpJa M JAuamMeTp, HX CBOWCTBa. B3amMmHoe

6.10 pacrojoKeHue OKpYyKHOCTH W npsmoil. KacartenpHas ©  cekymas K
OKPYHOCTH
611 OKpy>XHOCTh, BIHCaHHas B YroJl. BrnumcaHHas W ONUCaHHas OKPYKHOCTH
' TPEYroJIbHUKA
8 KUIIACC
Kon IIpoBepsieMblii 3J1eMeHT coep:KAHUSA
6 ['eomerpus
6.1 UYetsipéxyronpHuku. [lapamienorpamMm, ero Npu3Haku U CBONCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X IPU3HAKU U CBOMCTBA
63 Tpaneuus, paBHOOOKass  Tpameuus, €€ CBOMCTBa UM  IPHU3HAKH.
' [IpsimoyronbHasiTpanenys
6.4 Meton yaBoenusi menuanbl. l[lenTpanbHas cumMmerpusi. Teopema daneca u
' TEOpeEMa O IPONOPLUOHAIBHBIX OTPE3KAX
6.5 Cpennue JIMHUM TpEYroIbHUKA U Tpaneuuu. L{enTpmaccTpeyronpHuka
6.6 [Tonobue TpeyronbHUKOB, KodpuuueHT mnoxodus. [IpuzHaku mnomodus
' TpeyrojabHUKOB. [IpuMeHeHnenogoouanpy pelIeHuUITPakTHY €CKUX3a1ay
6.7 DopmyIbl A1 TUIOLIAIN TPEYTOJIbHUKA, TapajiesiorpaMma, poMOa 1 Tparnenuu
63 CpoiictBa momaneii reomerpuueckux Quryp. OTHOImIEHHE TJIOIIACH
' NOJO00HBIX QUTYD
6.9 Brruucnenune miomaneil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATON
. Oymare
6.10 Teopema Iludaropa. Ilpumenenue Teopembl [ludaropa npu pelieHUH
. IIPAKTUYECKUX 3a7a4
CuHyc, KOCHHYC, TaHI€HC OCTPOro yrija HpsSMOYTOJBHOTO TPEYroJbHUKA.
6.11 OCHOBHOETPUTOHOMETPUYECKOETOKIECTBO.
Tpuronomerpuueckue@ynkuunyrios B 30°, 45° u 60°
6.12 BrucanHble ¥ LEHTpaIbHBIEC YIUIBI, YTOJI MEXKYy KacaTeJIbHOW U XOPAOU. YTJIbI
' MEXY XOpAaMH U CEKYIINMU
6.13 BrniucanHble U ONMCAHHBIEYETHIPEX YT OJIbHUKN
6.14 B3auMHoe pacrionoxeHnue 1Byx okpyxHocter. Kacanue okpyxuocreit. O0mme




KacaTeJIbHbIE K ABYM OKPYKHOCTSIM

9 KUIIACC
Kon IIpoBepsieMbIiidIeMEHTCOAEPKAHUS
6 I'eomerpus
61 Cunyc, kocunyc, Taurenc yriaoB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXAeCcTBO. POPMYJIbI IPUBEIECHUS
Pemenune TpeyrompHukoB. Teopema KOCMHYCOB M TeopeMma CHHYCOB. PemieHue
6.2 IIPaKTUYECKUX 3a/lad C MHCIOJIb30BAHHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Ipeo6pazoBanue nmomgodus. [Tomobue cOOTBETCTBEHHBIX IIEMEHTOB
64 Teopema 0 MpOU3BEAEHUN OTPE3KOB XOP, TEOPEMBI O IIPOU3BEIEHUU OTPE3KOB
' CeKyIIMX, TEOpEMa O KBaJIpaTe KacaTeabHOU
BekTop, anuHa (Monysb) BEKTOpa, COHANPABIEHHbBIE BEKTOPBI, TPOTUBOIOIO0KHO
6.5 HaIlpaBJICHHbIE€ BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' orepanuu HaJ BEKTOpPaMHU.
PaznoxeHneBeKkTopanoiByMHeKOJUTHH€apHBIMBEKTOPaM
6.6 Koopnunater BekTopa. CkansgpHOE NMPOU3BEACHUE BEKTOPOB, NMPUMEHEHHUE IS
' HaXO0XEHUs AJIMH U YTJIOB
JlexapToBbl KOOpAMHATHI HAa IUIOCKOCTH. YPaBHEHUS NPAMOW U OKPYKHOCTH B
6.7 KOOp/AMHATaX, IEePeceYyeHUe OKPYKHOCTEH M NpsAMBIX. MeToaKkoopAMHAT U
€ronpuMeHEeHue
6.8 [TpaBHIILHBIEMHOTI OYT OJIBHUKH
6.9 Jnuna okpyxHOCTU. I'pangycHast U paJjuaHHasi Mepa yria, BBIYMCIEHHUE JJIUH IyT
. OKPYKHOCTEMN
6.10 [TnomanpKpyra, ceKTopa, CermeHTa
611 JIBrKeHMsI TJIOCKOCTH M BHYTPEHHHE CHUMMETpUM GUryp (2ieMeHTapHble
' npeactapienus). [lapamnensasiiinepenoc. IloBopot




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 OTpULAHUA 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, PAllMOHATIBHOE YHCIIO,
UppalMOHATIBHOE YHCIIO, apU(PMETHYECKH KBaJIpaTHBIH KOPEHb;
YMEHUE BBIIOJHATh JACHUCTBUA C  4YHUCJIAMM, CpPaBHUBAaTb W
YHOpSAAOYMBATh 4YHUCJA, IPEACTaBIATH 4YUCIA HAa KOOPAMHATHOU
OpsAMOM, OKPYIVIATH 4YMCJA; YMEHHUE JeNaTh INPUKUIKY H OLIEHKY

pe3yibTaTa BBIUM CIICHU I

YMeHue onepupoBaTh MOHSATHSMHU: CTEIEHb C I[€TBIM IOKa3aTeleM,
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 BBIPAXKEHUU W
BBIPOKEHUN C KOPHSIMH, Pa3JI0KEHHE MHOTOWICHAa Ha MHOXHTENH, B
TOM 4YHCIE C HCIOJIb30BaHUEM (OPMYT pa3HOCTH KBaJgpaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH




YMeHHe onepupoBaTh MOHITUSMH: YHCIOBOE PABEHCTBO, YPABHEHUE C
OIHOM MEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MEPEMEHHOW; YMEHUE pellaTh JUHEWHBIE U KBaJpPaTHbIC YpPaBHEHUS,
JIpOOHO-pallMOHANILHBIE YpaBHEHUSI C OAHON IMEPEMEHHOM, CHCTEMBbI
JBYX JIMHEHMHBIX yPaBHEHMH, JIMHENHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble W JPOOHO-pallMOHALHBIE HEpaBEHCTBA C  OJHOM
MEPEMEHHOW, B TOM YHCJIE MPU PEUICHUHU 3a/1a4 U3 JPYyrux NpeaMeToB
M TPaKTUYECKUX 3aJlady; YMEHHUE HCIOJb30BaTh KOOPJIAUHATHYIO
NpSIMYI0 M KOOPJAWHATHYIO TUIOCKOCTh JJIsi M300pa)keHUsl perieHui

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAME: (QYHKIMS, TpaduK (YHKIHH, HYJIN
byHKIIH, POMEKYTKH 3HAKOIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, yObIBaHUWS, HaWOONbIICC W HAWMEHBIICEC 3HAYCHUS
byHKINY; YMEHHE OIlePUPOBATH TTOHSI THSIMH : npsiMasi
MPOTMOPIIMOHATIPHOCTE, JIMHEHHAsT (YHKIUS, KBaJApaTUIHas (YHKIIHS,
oOpaTHasi MPONOPLUHUOHAJIBLHOCTh, TNapaboyia, rHUepOoOsia; YMCHHE
CTPOUTH TpaduKu PYHKIUH, UCIIOIB30BATh I'PAGUKH JIJIS OIPEaeICHUs
CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, ATl peIIeHus 3a/1ad U3 JPYyTux
YU4EOHBIX TMPEJAMETOB M PEATbHOH JKU3HH, YMEHHE BBIPaXKaTh

dbopMynamMu 3aBUCIMOCTH MEXTy BEIMUUMHAMHI

Ymenue OIEPUPOBATH MOHSATUSIMU: ITOCJIEI0BATEIbHOCTD,
apudmernyeckas W TreoMeTpuYecKas  MPOTPECCHH;  yMEHHeE
UCMOJIb30BaTh CBOMCTBA IMOCIENOBAaTENbHOCTEH, (POPMYIIBI CyMMBI U
o0Iero 4jeHa MpU pelleHUM 3ajad, B TOM 4YMCIe 3a1ad M3 JPYyTrux

y4eOHBIX TPEAMETOB U PeasibHOM KU3HU

YMeHue pemarts 3a7auyd pa3HbIX TUIOB (B TOM 4MCIIE Ha MPOLEHTHI,
JOTM M 4YacTH, JBIKEHHE, paboTy, IIEHy TOBAapOB M CTOMMOCTH
MOKYTIOK U YCITyT, HAJIOTH, 3a7a4¥ U3 00JaCTH YIPABICHUS TUYHBIMU U
ceMeiiHbIMU  (MHAHCAaMH); yMEHHE  COCTaBJISITh  BBIPAKEHUS,
YPaBHEHHUs, HEPABEHCTBA M CUCTEMbl [0 YCIOBHIO  3aJayH,
UCCIIEZIOBATh MOJYYEHHOE PELICHHE W OLICHUBATh MPABIONOA00HOCTD

IIOJIYYEHHBIX PE3YIBTATOB

YMeHne onepupoBaTh MOHATHAME: (UTrypa, TOUKa, OTPE30K, MpsMas,
Jyd, JIOMaHasi, yroJji, MHOTOYT' OJIbHUK, TPEYTOJbHUK, paBHOOCIPEHHBIH

U PaBHOCTOPOHHHUM TpPEYrOJIBHUKH, IPSIMOYTOJIBHBIA TPEYIrOJbHUK,




MenraHa, OUCCEKTpruca M BbICOTa TPEYrOJbHHUKA, YETHIPEXYTOJIHUK,
napajuieJiorpaMM, pomO, MpsAMOYIOJbHUK, KBajpaT, Tpamenus;
OKPYXHOCTb, KPYT, KacaTesbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
durypamu; ymMeH#ue pemath 3alayd, B TOM YHCIE M3 MOBCEIHEBHOM
KU3HHM, HA HAXOXKJICHHE I'€OMETPUUYECKUX BEIUYMH C NPUMEHEHUEM

U3YYEHHBIX CBOWCTB (pUTYp U PaKTOB

10

YMeHue onepupoBaTh MOHATHSAMH: DPABEHCTBO (UTYp, pPaBEHCTBO
TPEYTrOJbHUKOB; MapaJljIeIbHOCTh U MEPHEHIUKYJISIPHOCTh MPSIMBIX,
yroJl MEXIy NpSIMbIMH, NEPHEHIAUKYJSAp, HAKIOHHAs, MPOEKLUs,
nogobue ¢uryp, moo0O0HbIE TPEYTONbHUKH, CAMMETPHUS OTHOCUTEIBHO
TOYKM M MPSAMOH; yMEHHE pPaclo3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nogobue Guryp, napaiesbHOCTh U MEePHeHIUKYISPHOCTh MPSIMBIX B

OKPY’KaloIlleM MUpe

11

YMeHue omnepupoBarTh IOHATHSAMM: JJIMHA, PACCTOSHUE, YIoJl
(BenMuMHA yria, CUHYC U KOCHUHYC yrjla TPEyrojbHHUKA), IJIOLIAIb;
YMEHHE OLICHUBATh Pa3MeEphl NMPEIMETOB U OOBEKTOB B OKPY)KAIOLIEM
MHUpPE; YMEHHME MpPUMEHSTh (QOpMyJbl MepUMeTpa U IJIOLAau
MHOT'OYT'OJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUJIOLIaJU Kpyra, oobema
IPSAMOYTOJIBHOTO TapajulesIENuUIlea; YMEHUE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYIOJILBHUKOB, TEOPEMY O CYMME YIJIOB TPEyrOJbHUKA,
teopemy Iludaropa, TpuUroHOMETpUYECKHE COOTHOIICHUS IS

BBIUMCIIEHUS JIJINH, PACCTOSIHUAN, TUIOIIAAEH

12

Ymenue wu3o0paxkaTtb IIOCKME (GUIYppl U HMX KOMOMHAIMH,
IPOCTPAaHCTBEHHbIE (QUIYypbl OT pYKH, C TIOMOIIBIO UYEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HJIH

CHUMBOJIbHOMY OITMCAHUIO

13

YMenue OIICpUpoOBaTh IIOHATHUAMMU: MMpsAMOYTOJIbHAA CHUCTEMA
KOOPAHHAT, KOOpAWHATBI TOYKH, BCKTOD, CyMmMma BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YU CJI0, CKAJIAPHOC ITPONU3BCACHHUC BEKTOPOB;
YMCHHUE HCIIOJIb30BATh BCKTOPbBI MU KOOPAWHATHI JId MPEACTABICHHUA
JaHHBIX W PpCHICHUA 3aaad, B TOM YHUCIC H3 APYTUx y‘I€6HI)IX

MPEIMETOB U PEaTbHON KU3HU

14

VYMmenne o CpupoOBaTh IMOHATHUAMMU: CTOJIOUKOBBIE U KpPYTOBBIC
JAUuarpaMmal, T36J'II/IIII)I, CpeaHce apI/I(l)MeTI/ILIeCKOG, MCOHUaHa,

HauOoNbIee U HaWMEHBIIEE 3HAUCHUA, pasMax YHUCIOBOI'O Ha6opa;




YMEHME  M3BJEKaTb, HHTEPIPETHUPOBaTH U  NpeoOpa30BBIBATH
uH(pOpMaIMIO, MpPEICTaBICHHYI0 B Taliuuax M Ha Juarpammax,
OTpaXKaroLyK0 CBOMCTBA M XAPAaKTEPUCTUKH pEaJbHBIX IPOLECCOB U
ABJICHUM; yYMEHUE DAacClO3HAaBaTb H3MECHYUBBIE BEJIUYMHBI B

OKpYXaloIlleM MUpe

15

YMeHne omnepupoBaTh TOHSATHSMHU: CIYYalHBIA OMBIT (CIydailHBIN
OKCIIEPUMEHT), DJJEMEHTapHOE COOBITHE (DJIEMEHTAPHBIA HCXO.)
CIIy4allHOTO ONBITA, CIIy4ailHOe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HaXOAUTh BEPOATHOCTH CIIyYalHBIX COOBITUNA B OMNbBITAX C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMH COOBITUSIMH; YMEHHE pelaTh
3aJa4l METOJJOM OpraHM30BaHHOIO Mepedopa M C HCHOJIb30BAHHEM
IpaBUja YMHOXKEHHS; YMEHUE OLIEHUBaThb BEPOSTHOCTH pEAJIbHBIX
COOBITHII W SIBJICHUH, TOHUMATh POJb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYXKAIOIIEM MHUPE H B JKH3HU;
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET H €r0 POJIBIO B MACCOBLIX SABJICHHUAX

16

YMeHue BbIOMpATh MOAXOASINMN H3YyYEHHBIH METOJ ISl pEeLICHUS
3a/1a4l, NPUBOJUTH MPUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOAE U KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATUKHU B
UCKYCCTBE, OIMCBHIBATH OTACIBHBIC BBIAAIOIIUECS  PE3YJIbTaThI,
MOJIy4CHHbIE B XOJ€ DPA3BUTHUs MAaTEMAaTHKU KaK HAyKH, NPUBOIUTH
IpPUMEPBl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB B OTE€UECTBEHHOU

Y BCEMUPHOMN UCTOPUH




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BEIYMCICHUS
1.1 HatypanbsHble u nensle uncina. [Ipu3Haku 1eIMMOCTH LENbIX YUCET
. OObIKHOBEHHBIE M JECSITUYHBIE  JApoOM,  MPOLEHTh, OECKOHEYHbIE
. MEPUOUICCKUE TPOOH
1.3 PanyonaneHble yncia. ApupMeTndeckue ornepaluy ¢ paluoHaIbHbBIMU YU CIaMU
» JeiictButenbHble uuciaa. ApudMeTudyeckue Omepaluud ¢ AeHCTBUTEIbHBIMU
' 4K CIaMU
Ls [IpuOnau>k€HHblE BBIYMCIEHMS, IpaBUJIa OKPYIJICHMs, NPUKUAKA U OLIEHKa
. pe3yJibTaTa BBIYMCICHUI
2 AnredpandecKkueBbIpak eHUS
2.1 BykBenHble BoipakeHUs (BBIpaKEHUS C IEPEMEHHBIMHU )
59 Crenenp ¢ unensiM mnokasateneM. CTENeHb C palMOHAIBHBIM I10KAa3aTENEM.
. CBolicTBacTeneHu
2.3 MHorousneHbl
24 AnreGpanyeckasipoon
) s Apupmernueckuii KOpPEHb HaTypaJbHOU CTEIICHU. HelictBust c
' apu(MeTnuecKuMHI KOPHSIMU HaTYpaJIbHOW CTENEHU
3 YpaBHEHUS U HEPABEHCTBA
21 Lenslie u IpOoOHO-paLOHATbHbBIE YPaBHEHUS. Cucremsl u
. COBOKYITHOCTUYPaBHEHU I
39 Lenslie u IpoOHO-paLOHATbHbBIE HEPaBEHCTBA. Cucremsl u
' COBOKYITHOCTUHEPABEHCTB
3.3 PenrennerexkcroBpix3anay
4 UuncnoBbIeNOCIE10BATENBHOCTH
4.1 IlocnemoBaTeILHOCTH, CITOCOOBI3aaHUAIIOCIIEN0BATEILHOCTEH
42 ApudmeTtnueckass U reomerpuueckas mporpeccuu. Dopmyna  CIOXKHBIX

MPOLIEHTOB




DOyHKIUH

OyHKIUA, CcnocoObl 3agaHus  (QYHKIHUH.

I'padpux  Pynkuuu. OOnacTb

OIpe/eICHUS] U MHOXECTBO 3HaueHur pynkumu. Hymu dyrknuu. [TpomexyTku

5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKUIMH. MakCUMyMBl H
MUHHUMYMBI GyHKIUH. Haubonbmiee u
HauMeHbllIee3HaYeHUEPYHKIIMMHATIPOM €Ky TKE

6 KoopnuHaTel Ha IpsIMOil ¥ IJIOCKOCTH

6.1 KoopaunatHasnpsamas

6.2 JlexapTOBBIKOOPAMHATBIHAILIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuyeckue GpUrypsl 1 UX CBOKWCTBA

7.2 TpeyronbHuK

7.3 MHOroyroiabHIUKH

7.4 OKpy>XHOCTB U KpyT

7.5 H3MmepeHnereomMeTpud eCKUXBEIUYNH

7.6 BekropeiHanmockoctu

8 BeposiTHOCTB U cTaTHCTHKA

8.1 OnucarenbHasCTaTUCTUKA

8.2 BepositHOCTB

8.3 Kombunaropuka

8.4 MmuosxecTBa

8.5 ['padbr
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