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MNOACHUTEJBHAS 3AIIMCKA
Pabouass mnporpamma mnpeamera «leomerpus» paspaboTaHa B COOTBETCTBHH CO
CJIEAYIOIIMMU OCHOBHBIMH (periepanbHbIMU HOPMAaTUBHBIMU M METOJMUECKUMH TOKYMEHTaMU:

- ®enepanbHbIM 3aK0HOM OT 29.12.2012 Ne 273-®3 «O0 obpasosanmu B Poccuiickoii
Denepauyny;

- @enepanbHbIX TOCYOapCTBEHHBIX OOpasoBarenbHbiXx craHmapToB (PI'OC) ocHOBHOTO
obmmero oOpazoBaHus;

- OcHOBHO#I  00paszoBaTeNpbHONW  MPOrpaMMbl  OCHOBHOrO  obmero  oOpa3oBaHus,
yrBepxkaeHHol [lpukasom aupextopa [BOY «IIIKOJIA Ne 48 I".O. IOHELIK» ot 30.08.2023 r.
Ne 104 (B penaxuuu [Iprkaszos ot 19.08.2024 Ne 76, ot 14.08.2025 Ne 74),

- IIpuxaszom Munucrepctsa odpasoBanust 1 Hayku Jloneuxoit HapogHoti Pecniybnmmku ot
07 asrycra 2025 roma Ne 608 «OO0 opraHmsanum oOpa3oBaTENbHOW MAEATENBHOCTH B
rOCYAapCTBEHHBbIX OOpa3oBarenbHbIX opraHm3auusax Jlonenkoi Haponnoit PecnyOmukwy,
peanu3yIoUINX OCHOBHBIE OOpa30OBaTeNbHbIE MPOTPAMMbl HAYAJIBHOTO OOIIEro, OCHOBHOTO
ofmero u cpenHero odiero odpazosanusi B 2025-2026 yueOHOM roay»;

- IIpukaza I'BOY «IIKOJIA Ne 48 T'.0. JOHEILIK» ot 07.08.2025 Ne 67 «O6
opraHuzanun oopa3oBaTeIbHON AesTenbHOCTH B 2025-2026 yueOHOM roay».

I'eomeTpus kak OAMH U3 OCHOBHBIX Pa3fesiOB LIKOJbHON MaTeMaTUKH, UMEIOIUI CBOEi
Leapl0  O0ecreunTh M3yYeHHe CBOWCTB U Pa3MepOB (HUryp, MX OTHOIIEHHH M B3aWMHOE
PAcCIONOKEHUE, ONUPAEeTCsl Ha JIOTMYECKYH0, AOKa3aTeNlbHYI0 JHUHHUIO. IleHHOCTh u3ydeHHs
reOMETPUH Ha yPOBHE OCHOBHOIO 00IIEro oOpa3oBaHMs 3aKIIOYAETCS B TOM, YTO OOyHarOIIHAHACS
YUYUTCA IPOBOAUTH JOKa3aTelIbHblE€ pAacCy>KIAEHUs, CTPOUTh JIOTHUECKUE YMO3aKIIIOUEHHUS,
NOKa3bIBaTb HCTHHHbBIE YTBEPKACHHA M CTPOUTb KOHTPNPUMEPH! K JIOXKHBIM, NPOBOJIUTH
PacCyXKIeHHsA «OT MPOTHBHOIOY», OTJIHYATh CBOHCTBA OT MPU3HAKOB, (GOpMyNHpOBaTh OOpaTHBIE
YTBEPKIACHMUSI.

BTopoii uenpto u3yueHus: reOMETPUH SABJIAETCS HCMONB30BAHNE €€ KaK MHCTPYMEHTA MpHU
PEIICHHHM KaK MaTeMaTHYeCKHUX, TaK M MPAKTHYECKUX 3a/1a4, BCTPEHArOLIUXCA B peajbHOU
xu3HA. OOydaromumiicsi JOJDKEH HAyYHUTbCA OMNpeNeSMTh I'eOMETPUYeCKYyl (HUrypy, OmHCaTh
CIOBAaMM JIaHHBIH 4YepTEX MM PUCYHOK, HANTHU IJIOLIAAb 3€MEJBbHOTO Y4acTKa, pacCuMTaTh
HEOOXOMMYIO JANUHY OMNTOBOJIOKOHHOTO Kabensi wiu TpeOyemble pa3Mepbl Tapaka s
aBTOMOOMIISI. DTOMY COOTBETCTBYET BTOPAsi, BHIYHCIMTENbHAS JIMHHUS B M3YYEHUH TE€OMETPHH.
Ilpu pemeHnd 3amad  MPAKTUYECKOTO  xapakTepa OOy4YalOIIMHCA  YUYUTCS  CTPOUTH
MATEMaTUYECKUE MOJENM pealbHbIX JKM3HEHHBIX CHUTYyallMil, NpPOBOAMTH BbIYMCIEHUS U
OLICHMBATh aJ€KBaTHOCTD MOJIY4YE€HHOI'O pe3yjbTara.

Kpaiine BaxkHO mMOm4YEpPKHMBATH CBSI3M TE€OMETPHH C APYTUMH Y4e€OHBIMH TpEAMETaMH,
MOTHUBHMPOBaTb  HCIOJIb30BaTh  ONPEACNICHHS TEOMETPUYECKUX (Uryp ©  NOHATHH,
JEMOHCTPUPOBATh MPUMEHEHHE MOJYYCHHBIX YMEHUH B (U3HMKE U TEXHUKE. JITH CBSI3U HanboJiee
SIPKO BUJIHBI B TeMax «BekTtopbp, « TpuroHoMeTpuieckue COOTHOLIEHHUsD?, «MeToa KOOpAUHAT?
u «Teopema ITudaropay.

VYuebHpiii kypc «['eoMeTpus» BKIIIOYAET CICAYIOIIHE OCHOBHBIC Pa3iesibl COACPIKaHHS:
«l'eomeTpuyeckue ¢urypel W uX CBOHCTBa», «M3MepeHHE T'€OMETPUYECKUX BEIUYHHY,
«JlexkapToBbl  KOOpPAMHATBI HAa IUIOCKOCTH», «BekTtope», «JIBHXKEHHS  IUIOCKOCTH,
«IIpeobpazoBaHus moxoOUs.



Ha m3yuenne yuebHoro kypca «I'eomerpusi» orBonutcs: B 9 kiacce — 68 vacos (2 vaca B
HEJIEITIO).



COAEP/KAHUE OBYUEHMUA
9 KJIACC

Cunyc, kocunyc, TaHreHc yrioB ot O mo 180°. OcHOBHOE TpPHUrOHOMETpHUYECKOE
TOXJ1eCTBO. POpMyIIBI NPUBEIECHMUS.

Pemenne TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB. PelieHue
NPAaKTHYECKHX 3a/1a4 C UCNOJIb30BAHHEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

IMpeobpazosanue monobus. Ilomobue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpOU3BEACHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYILIHUX,
TeopeMa O KBaJjpaTe KacaTeJIbHOIl.

Bekrop, anuHa (MOOynb) BEKTOpAa, COHAIPABICHHBIE BEKTOPBL, MPOTHBOMOJOXHO
HAINpPAaBJICHHBbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpalMd Hal
BEeKTOpamH. Pa3noskeHue BEKTOpa MO ABYM HEKOJUIMHEapHbIM BekTOopaMm. KoopauHaTel BekTOpa.
CxanapHO€e NPOU3BEACHHUE BEKTOPOB, IPUMEHEHHUE AJIs1 HAX0XKAECHUSA AJIUH U YIJIOB.

JlexapToBBl KOOpAMHATBHI HAa TIUIOCKOCTU. YPaBHEHUA TMpPAMOM U OKPYXKHOCTU B
KOOPAUHATAX, MEPECEUECHNUE OKPYKHOCTEN U NMPAMBIX. MeTOA KOOpAUHAT U ero MpUMeHeHuUe.

IIpaBunbHble MHOTOYrONbHUKU. [{miHa okpyxHOCTH. ['panycHas u paguaHHas Mepa yria,
BBIUUCJICHHE JUTMH Ayr OKpy>kHOCTel. IInomane kpyra, cekropa, CerMeHTa.

JIBI>KEHHS TIIOCKOCTH U BHYTPEHHHE CUMMETPUH PUryp (deMeHTapHbie NPeaCcTaBICHMs).
[MapannensHbiii nepeHoc. Ilosopor.



INIAHUPYEMBIE PE3VYJIIbTATBI OCBOEHHA IPOI'PAMMBLI YYEBHOI'O
KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUWSA

JITUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHHS MNporpaMmel ydeOHOro kypca «l'eomerpus»
XapaKTePU3YIOTCS:

1) naTpHoTHYECKOE BOCIIHTAHHE:

NPOSIBICHUEM MHTEpeca K MpOLIOMY M HacTOALIEMY POCCUHCKON MaTeMaTUKH,
LUEHHOCTHBIM OTHOIIEHHWEM K JOCTIIKEHHMSM POCCHICKUX MAaT€MaTUKOB U POCCHUHCKOMN
MaTEMaTHYECKO LIKOJIbL, K UCHONb30BAaHUIO 3TUX AOCTIDKEHUI B IPYrUX HayKax WM MPUKJIAAHBIX
chepax;

2) rpaxaaHckoe H AyXOBHO-HPABCTBEHHOE BOCNIHTAHHE:

FOTOBHOCTBIO K BBINOJHEHHIO OOsA3aHHOCTEH TIpaKAaHHMHA W pealu3alid ero IMpas,
NPEACTABICHHEM O MATEMAaTHYECKHX OCHOBaX (PYHKLUMOHHPOBAHHSA PAa3JIMUHBIX CTPYKTYD,
SIBJICHUH, NMPOLEAYp IPaxXTAaHCKOro oOmecTBa (HampuMep, BBIOOPHI, OMPOCH), TOTOBHOCTBIO K
OOCYXIEHUI0 3THYECKHX NpOoOJieM, CBSA3aHHBIX C MPAKTHYECKHUM TMPHMEHEHHEM IOCTIKEHHI
HAYKH, OCO3HAHUEM BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHLIMUIIOB B JESITEIbHOCTH YUEHOTO;

3) TpynoBoe BOCIIMTAHHE:

YCTaHOBKOHl Ha AaKTHBHOE y4acTH€ B PELICHUU TMPAKTHUYECKUX 3aAad MaTeMaTH4YeCcKOM
HAIPaBJICHHOCTH, OCO3HAHHEM BaXXKHOCTH MAaTEMAaTH4YeCKOro 00pa3oBaHHs HA MPOTSDKEHHH BCeil
KU3HU I YCIEMHOI MpodeCcCHOHANbHON NeSTeNbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM U MOCTPOCHHEM HWHIVBHAYAJIBHOH TPaeKTOpuH OOpa3oBaHus |
YKU3HEHHBIX IUIAHOB C YUETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTENH;

4) >cTeTHYecKOe BOCIIUTAHME:

CIIOCOOHOCTBI0 K 3MOLIMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHUECKHX
00BEKTOB, 3a/1a4, PEIIeHNH, pacCyKICHUH, YMEHHIO BUAETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HeHHOCTH HAYYHOr 0 MO3HAHHS:

OpPHEHTALUe! B NEATENbHOCTH HAa COBPEMEHHYI) CHCTEMY HAy4YHBIX IpENCTaBJeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YeJNOBEKa, MNPHPOAbI M 0OmecTBa, MOHUMAHUEM
MaTeMaTUYeCKOll Hayku Kak c]epbl YeNOBEYECKOil NeATENbHOCTH, STAanoOB €€ pa3BUTHSI U
3HAQYUMOCTH AJIA Pa3BUTHs LIMBUJIN3ALIMHY, OBJIaJIEHUEM S3bIKOM MaTEMaTHKU U MaTeMaTH4eCKO
KyJbTYpOM Kak CpEeNCTBOM TIO3HAHUSI MHpPA, OBJIAJEHHEM TPOCTEHIIUMH HaBBIKAMHU
HCCIIEIOBATENBCKOM NEeATEeIbHOCTH,

6) ¢usuueckoe BocnuTanue, GOpMHPOBAHHE  KYJIbTYPbl  3A0POBbA H
3MOLHOHAJIBHOrO 6J1aronoJyYus:

FOTOBHOCTBIO IIPUMEHSATh MaTeMaTH4eCKHe 3HaHUs B HMHTEpPecax CBOEro 3J0POBbS,
BEeZIEHMsI 300POBOro oOpasa JKu3HH (3A0POBOE MUTaHUE, COANAHCHPOBAHHBII PEXUM 3aHATHI |
OTObIXa, peryjsipHas (Qusndeckas aKTHBHOCTB), C(POPMHUPOBAHHOCTBIO HaBbIKa peduieKCHH,
IPU3HAHUEM CBOETO IIpaBa Ha OIMOKY M TaKOT'o JK€ MpaBa APYroro 4ejoBeKa,

7) 3K0JI0rHYeCcKoe BOCITUTAHUE:

OpHEHTAalLMe Ha MPUMEHEHHE MAaTeMaTH4YeCKUX 3HAHWUH AJs pelleHHs 3afa4d B oOnactu
COXPaHHOCTH OKpYXarolllel cpefbl, IUIAHUPOBAaHHUS MOCTYNKOB M OLEHKM HMX BO3MOXHBIX
NOCJENCTBUI I OKpYy’KaroIleH Cpenbl, OCO3HAHHEM IJIOOANbHOTO XapaKTepa SKOJOTHYECKHX
npoOeM u myTeil UX peLIeHus,



8) azanTaums K H3MEHSAIOWHMMCS YCJIOBHSM COLMAJILHOH M NPHPOAHOH cpenbi:

TOTOBHOCTBIO K IEHCTBUAM B YCJIOBUSIX HEONPEAEIEHHOCTH, MOBBIIIEHHIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 NMPAaKTHUYECKYIO AEATENbHOCTb, B TOM YUCJIE YMEHHE YUHUTbCA Y APYTHX
Jronael, mpuodperaTb B COBMECTHOH AEATENHHOCTH HOBBIE 3HAHMSI, HABBIKH H KOMIIETEHLIUU U3
OINBITA IPYTUX,

HeoOXOAUMOCTBIO B (POPMHPOBAHMK HOBBIX 3HAHWM, B TOM 4HCIIE (POPMYIHPOBATH MIEH,
MOHATHSA, THMOTE3bl 00 OOBEKTaX U SBJICHHSX, B TOM YHUCIIE paHEEe HEH3BECTHBIX, OCO3HABATH
neuuUuThl COOCTBEHHBIX 3HAHUI M KOMITETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BHUTHE,

CMOCOOHOCTBIO  OCO3HaBaThb CTPECCOBYIO CHUTYalMIO, BOCHOPUHUMATh CTPECCOBYIO
CUTYyaLIMI0O KakK BbI30B, TPeOyOIUil KOHTPMEP, KOPPEKTHPOBATH MPHHUMAEMble pELICHHS U
neiicTBus, GOPMyNUPOBATH M OLIEHUBATH PUCKH U TIOCIEACTBHS, (DOPMHUPOBATD OIIBIT.

METATIPE/IMETHBIE PE3YJIbTATHI
Ilo3HaBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE NeHCTBHS

Ba3oBrbie nornueckue qeHCTBHS:

L4 BBIABJIATD U XAPAKTEPHU30BATE CYLICCTBECHHBIC TMPU3HAKU MATEMATHYCCKHX O6’beKTOB,
NOHATUH, OTHOIIEHWH MEXOy TMOHATHAMHU, (POpMyIHUpOBaTh ONpeneNeHHs TMOHATHIH,
yCTaHABJIMBATh CYIIIECTBEHHBIN NMPU3HAK KiacCH(pUKaLnK, OCHOBaHUsA i 00001IeHus 1
CpaBHEHUsI, KpUTEPHH MTPOBOIUMOIO aHAIN3A,

® BOCIPUHUMATH, (OPMYJIHPOBATH M MPEOOPA3OBLIBATH CYKACHUS: yTBEPAUTENbHbIE H
OTpULIATENbHBIE, €IUHUYHBIE, YaCTHBIE U O0IIHE, YCIOBHBIE,

® BBLIABIISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3M U MPOTHBOpPEUHUs B (aKTax,
OAHHBIX, HAOMIONEHWSIX W YTBEPXKACHUSX, IPeIaraTb KPUTEPHUH Ui BbISBJIEHUS
3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

® JenaTh BBIBOJBI C KCIOJB30BAHMEM 3aKOHOB JIOTUKH, HNEMYKTUBHBIX MU HHOYKTHBHBIX
YMOBAKJIIOYeHUH, YMO3aKIIOYEeHHIT 1O aHAJIOTHH,

e pa30HpaTh JOKA3ATENLCTBA MATEMATHYECKUX YTBEPKAEHHI (TIPsAMBIE H OT MPOTHBHOTO),
IPOBO/IUTh CAMOCTOSITEJIbHO HECJIOXKHBIE IOKA3aTeJbCTBA MAaTEeMAaTHUeCKHX (PakToB,
BBICTPAMBATh APTryMEHTALUIO, NIPUBOIUTL MPUMEPBI U KOHTPIPUMEPBI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS,

e BbIOHMpaTh crmoco® pemeHHs y4eOHOH 3amauu (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pemeHusi, BEIOMpaTh HauboJjiee MOAXOMALIMNI C YUETOM CaMOCTOSITENIBHO BbIIENEHHBIX
KPUTEPHEB).

Ba3oBbie ucciiegoBaTebcKue AeiiCTBHS

® HCIOJIb30BaTh  BONPOCHI  KAaK  HMCCIIENOBAaTENIbCKUH  MHCTPYMEHT  TO3HaHUs,
(bopMyTHpOBaTh BOMPOCHI, (PUKCHPYIOLIHE MPOTUBOPEUHE, NMPOOIeMy, CAaMOCTOSITENBHO
yCTaHaBJIMBaTb MCKOMOE€ U AaHHOE, (OpMHpPOBATh THIOTE3y, apryMEHTHPOBATh CBOIO
MO3ULIMIO, MHEHUE,

® TMPOBOAUTH MO CaMOCTOATENLHO COCTABJIEHHOMY IIJIaHYy HECJIOXKHBIH 3KCIIEPUMEHT,
HEOOJIbIIOE HCCIENOBAaHHE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro
o0bekTa, 3aBUCUMOCTEl 00BEKTOB MEXKIY COOOI;



caMOCTOsATeNbHO  (popMynupoBaTh OOOOmEHMS U BBIBOABI MO  pE3yJIbTaTaM
IPOBENEHHOrO HAOJIONEHHs, MCCIENOBAHUS, OLEHUBATh AOCTOBEPHOCTDb IOJYHYEHHBIX
PE3yJIbTAaTOB, BHIBOJOB U OOOOIIEHMUIA;

IPOTHO3UPOBATh BO3MOJKHOE PA3BUTHE MPOLIECCA, a TAKXKe BBIABUraTh IPENIIOI0KEHHSI
0 €ro Pa3BUTHH B HOBBIX YCIOBUSX.

Pabota ¢ unpopmanueii:

BBISIBJIATH HEJOCTATOYHOCTh U U30BITOYHOCTh HHYOPMALMHU, JAHHBIX, HEOOXOIUMBIX JJIS
peLIeHuUs 3a/1a4Hu;

BBIOMPaTh, AHANM3HPOBATb, CHCTEMATHU3HUPOBATh M HHTEPIPETHPOBATH HHOHOPMALHIO
Pa3JIUUHBIX BUAOB U (JOPM MPEACTABIECHUS,

BbIOUpaTh (hOopMy mpencraBieHus HHPOPMALMU U MILIOCTPUPOBATH PELIaeMbIe 3a/1a9u
cXeMaMH, JuarpaMMaMu, HHOU rpadukoii 1 UX KOMOVHALIMSIMY;

OLIEHUBATb HAAEXKHOCTb MHOOPMALMK MO KPUTEPHSIM, IPEIVIOKESHHBIM yYUTENEM HIIH
chopMyIpOBaHHBIM CAMOCTOSITENBHO.

KomMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe AeiiCTBHS:

BOCIIPUHUMATb U (POPMYyJTHUPOBATH CYXKOEHHSI B COOTBETCTBHH C YCIOBHUSMHU M LIEISIMU
OOLIeHUs], SICHO, TOYHO, TIPAaMOTHO BBIPAXXAaTh CBOK TOUKY 3PEHUS B YCTHBIX H
NMCBbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy peIleHHs 3a1a4vd, KOMMEHTHPOBATh
MOJIyY€HHBIN PE3yIbTar,

B X0e OOCYXIEHUS 3aaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI, TPOOIEMBI,
pemraeMoli 3aa4uy, BbICKA3bIBATh WNIEH, HAIEJICHHbIE HA MMONCK PEIIeHMs, COMOCTABIIATh
CBOHU CYXIEHHsS C CYXISHHAMHU IPYTHX YUYAaCTHUKOB AMAJIOTa, OOHAPYKHUBATh pa3finuHe
U CXOACTBO MO3ULUNA, B KOppeKTHOH (opme (OpPMyJHPOBATH Pa3HOTJIACHS, CBOM
BO3PAXKEHHSI;

NPEACTaBJIATh PE3yJbTaThl PELIEHHs 3a/ladd, SKCHEPHMEHTA, HUCCIIENOBAHUs, MPOEKTa,
CaMOCTOSITENIBHO BBIOMpaTh (POPMAT BBICTYIUICHHS C Y4ETOM 3a1ad MPE3€HTALUH U
0COOeHHOCTEN ayTUTOPHH;

MOHHMMATh U MCIOJIL30BaTh MPEHMYILECTBA KOMAHIHOW W HHAMBUAYAIBHOMN paboThI mpu
peleHnn y4eOHBIX MaTEMATHYECKHX 3a1aY;

NPUHUMATH LENb COBMECTHOI NESITebHOCTH, IJIAHUPOBATH OPraHM3AIMI COBMECTHOM
paboTel, pacnpenenaTs BUAbl paboT, JOrOBapHUBaTHCS, OOCYKAATH MPOLECC U PE3YJLTAT
paboThl, 0000IaTh MHEHHST HECKOJIBKHX JIFOMEHH;

y4acCTBOBATh B rpynnoBbixX opMax padotsl (00CyskaeHus, 0OMEH MHEHHMSIMH, MO3IOBEIE
IITYPMBI U IPYTHE), BHINOJHATH CBOIO YacTh pabOThl M KOOPAHHHPOBATH CBOU JEHCTBUS
C IPYrMMH 4JIeHaMH KOMaHbI, OLIEHHUBATh Ka4E€CTBO CBOETO BKJana B OOLIMI NPOMYKT
10 KpUTEpHsiM, CHOPMYITUPOBAHHBIM YHaCTHUKAMH B3aHMOIEHCTBUSL.

PerynsiTHBHBIC YHHBEPCAJIbHBIE YUeOHbIE NeHCTBHS

Camoopranuzanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPHTM pEIUeHUS 3aJadd (MM €ro 4acrh),
BBIOMpaTh CHOCOO pemeHHs C Y46TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATb BAPUAHTHI PELICHHH C Y4ETOM
HOBO nH(popMarmu.

CaMOKOHTPOJIb, IMOLHOHAILHBIN HHTEJLIEKT:
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® BJAAETh CIIOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJS IMPOLIeCCa M Pe3yJIbTaTa pPeIleHHs
MaTeMaTUYeCKOM 3a1aqH;

e IIpenBUAETb TPYAHOCTHU, KOTOPBbIE MOTYT BO3HUKHYTb NPU PEIISCHUH 3aJa4M, BHOCHTh
KOPPEKTUBBI B JESTEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAMIEHHBIX OINUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OLICHMBAaThb COOTBETCTBUE PE3y/bTaTa AEATEIbHOCTU MOCTABJICHHOMN LIEIU U YCIOBUSIM,
OOBSCHATH MPUYHHBI JOCTIKEHUS WM HEJOCTHIXKEHHS LIeJTH, HAXOIUTh OIIHUOKY, NaBaTh
OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEIAMETHBIE PE3YJIBTATHI

K xoHmy oOyueHus B 9 kJacce OOy4arOIUiiCs MOJNYYUT CIEOYIOIIME MPEAMETHBIE
Pe3yJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUM OCTPBIX YIJIOB, HAXOAUTb C HX TMOMOIIBIO
pa3NUYHBIE  3JEMEHTbl TNPSIMOYTOJBHOTO  TPEYroJbHUKA  («pelIeHHe  MPSAMOYTOJbHBIX
TPEyroJbHUKOB»). Haxoauth (¢ MOMOILIBIO KaJbKYJISATOPA) AJMHBI M YLJIbI AJIS HETAOIMYHBIX
3HAYCHUH.

ITonb3oBaThCst HOpMyIaMu MPUBEACHUS U OCHOBHBIM TPHUTOHOMETPHUYECKHM TOXIECTBOM
1T HAXOKAECHUSI COOTHOIIEHUH MEXKIY TPUTOHOMETPUIECKUMHU BEJTMYHHAMU.

Hcnonp30BaTh TEOPEMBl CHHYCOB U KOCHHYCOB AJISI HAXOXKIOEHUS PA3IMYHBIX 3JIEMEHTOB
TPeyrojbHUKa (KPeLIeHUe TPEYrOJbHUKOBY»), MPHUMEHSITh WX MPH PELIEHHH TeOMETPHYECKHX
3amad.

Brnaners nonsTusmu npeoOpa3oBaHust MOAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB MONOOHBIX
¢uryp. Ilonb3oBaThesi CBONHCTBaME MOAOOUS MPOU3BOJIBHBIX (PUIYP, YMETh BBIMUCISATH AJIHHBI U
HAaXOIUTb YIJbl y monoOHbIX uryp. [Ipumenars cBolicTBa mojo0Ousl B MPAKTHUECKUX 3aAadax.
YMeTh IPUBOAUTH PUMEPHI MOJOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

ITonb30BaThCST TEOpEMaMH O MPOU3BEACHHUU OTPE3KOB XOPA, O NMPOU3BEACHUH OTPE3KOB
CEeKYIIHX, O KBaJpaTe KacaTeJbHOIL.

ITonb30BaTbCsl BEKTOpAMH, TOHHMMATh HX TIE€OMETPHYECKH W (PHU3MUECKUH CMBICI,
NPUMEHSATh MX B PELICHHHM TI'eOMETpHUYECKHX U (u3nueckux 3anad. [IpuMeHsTh CKaltsipHOe
NPOM3BEACHNE BEKTOPOB ISl HAXOXK/IEHUS JUIMH U YTJIOB.

[Tonb30BaTbCsl METOAOM KOOPAMHAT HA IUIOCKOCTH, TPUMEHSTh €ro B peIeHHH
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners NOHATHAMHU NPAaBUJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH, JUIMHBI IyTH
OKPY>KHOCTH M pPaHaHHOW Mephbl yria, YMEThb BBIYHCIATH IUIOLIAJb KPyra W €ro 4acTeil.
ITpuMeHsITh NOTy4YeHHbIE YMEHUS B IPAKTUIECKUX 33/1a4aX.

Haxogutb ocu (Wnu LEHTPbI) CUMMETPUH (GUTyp, MPUMEHSATH IABMXKCHHS IJIOCKOCTH B
NPOCTEHNIINX CIyYasX.

[IpuMeHATh MOJyYeHHbIE 3HAHMS HA MPAKTUKE — CTPOUTh MATEMATHYECKHE MOJENU IS
3amay peayibHOM KH3HU U MPOBOAUTH COOTBETCTBYIOIIHE BbIYHCIICHHUS C IPIMEHEHUEM ITO00HS

¥ TPMFOHOMETPUYECKUX PyHKLMIT (TIONB3YSICh, T/Ie HEOOXOMNUMO, KaIbKYJISTOPOM).



9 K/TACC

Ne n/n

HanmeHoBaHMe pa3fenoB N Tem
nporpamMmb|

TpuroHomeTpusi. TeopeMbl KOCUHYCOB 1
CMHYCOB. PellieHVe TpeyronbHNKOB

MpeobpasosaHune nNofobusa. MeTpuyeckme
COOTHOLLIEHUS B OKPYXXHOCTU

BekTtopbl

[lekapToBbl KOOPAMHATbI Ha MIOCKOCTY

MpaBubHbIE MHOTOYTONMbHUKN. AnMHa
OKPY>XHOCTW 1 NoLwaab Kpyra.
BbluncneHve nnowlaaen

L BVXeHNA NN0CKOCTU

lMoBTOpeHMe, 0606L1EeHME, cucTEMaTU3ALMS
3HaHWUN

OBLEE KOJIMYECTBO YACOB MO NPOIrPAMME

KonnyecTtso 4yacos

Bcero

16

10

68

KOHTpO/IbHbIE
paboTbl

[NpakTnyeckune
paboThbl

ONeKTPOHHbIE

(undppoBble)
obpasoBaTe/ibHble

pecypcbl

Bubnunoteka LIOK
httDs://m.edsoo.ru/7f4lal2c

Bubnunoteka LIOK

https://m.edsoo.ru/7f4lal2c

Bubnunoteka LIOK

https://m.edsoo.ru/7f4lal2c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f4lal2c

Bubnunoteka LIOK

https://m.edsoo.ru/7f4lal2c

Bubnunoteka LIOK
httos://m.edsoo.ru/7fd4lal2c

Bubnunoteka LIOK
httos://m.edsoo.ru/7f4lal2c


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

9 K/TACC

Ne n/n

10

Tema ypoka

OnpegseneHne TPUrOHOMETPUYECKNX
(hyHKUMA yrnos ot 0° go 180°

dopmy/bl NprBeLEHNS
Teopema KOCMHYCOB
Teopema KOCUHYCOB
Teopema KOCMHYCOB
Teopema CUHYCOB
Teopema CUMHYCOB

Teopema C1HyCcoB

HaxoxaeHve AnnH CTOPOH W BENNYMH
YIN0B TPeYro/nbHVKOB

PeLueHne TpeyronbHUKOB

PeLleHne TpeyronbHNKOB

KonnyecTtBo yacos

Bcero

KOHTpO/IbHbIE
paboThbl

10

[NpakTuyeckne
paboTbl

Jata
n3y4yeHNs

ONeKTPOHHbIE
LUnpoBbIe
obpasoBaTesibHble

pecypchbl

Bubnunoteka LIOK
https://m.edsoo.ru/8al424bc
Bubnunoteka LIOK
https://m.edsoo.ru/8al42e8a
Bubnunoteka LIOK
https://m.edso0.ru/8a14336¢
Bubnunoteka LIOK
https://m.edsoo.ru/8al42e8a
Bubnunoteka LIOK
https://m.edsoo.ru/8al42d5e
Bubnunoteka LIOK
https://m.edsoo.ru/8al42e8a
Bubnunoteka LIOK
httos://m.edso0.ru/8al42e8a
Bubnunoteka LIOK
httos://m.edsoo.ru/8al42e8a

Bubnunoteka LIOK
httos://m.edso00.ru/8a1430b0

Bubnunoteka LIOK
httos://m.edso0.ru/8al42ac0

Bubnunoteka LIOK
httos://m.edsoo.ru/8al142ac0


https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

14

16

17

19

20

21

22

PeLleHne TpeyronbHNKOB

PeLleHne TpeyrosibHUKOB

NpakTnyeckoe NpUMeHeHNe Teopem
CVHYCOB N KOCUHYCOB

MpakTnyeckoe NpUMeHeHNe Teopem
CMHYCOB 1N KOCMHYCOB

KoHTposibHas paboTa rno Teme
"PeLLeHve TpeyronbHMKoB"

MoHATUE 0 Npeo6pa3oBaHNM Noao6Ys

COOTBETCTBEHHbIE 31IEMEHTLI
NoAo06HbIX huUryp

COOTBETCTBEHHbIE 3/IEMEHTHI
Nofo6HbIX huryp

Teopema 0 NPou3BEAEHUN OTPE3KOB
X0pA, Teopema 0 NpoussBeseHUn
OTPEe3KOB CeKyLLWX, TeOpemMa 0
KBafpaTe KacaTe/lbHOW

Teopema 0 NPOM3BEAEHNN OTPE3KOB
X0pA, TeopeMa 0 NPou3BeAeHNN
OTPE3KOB CEKYLLX, Teopema 0
KBajpaTe KacaTe/lbHOM

Teopema 0 NPOM3BEAEHNN OTPE3KOB
X0pA, TeopeMa 0 NPou3BeAeHUN
OTPE3KOB CEKYLLX, Teopema 0
KBagpaTe KacaTe/lbHOM

11

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42ac0

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42ac0
Bubnunoteka LIOK
https://r.edsoo.ru/8al42c3c

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://rn.edsoo.ru/8a14392a
Bubnunoteka LIOK
https://rn.edsoo.ru/8a143ab0

Bubnunoteka LIOK
https://rm.edsoo.ru/8al43de4

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://rn.edsoo.ru/8a14406e

Bubnunoteka LIOK
https://rn.edsoo.ru/8al441a4

Bubnunoteka LIOK
https://rn.edsoo.ru/8al442da


https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

23

24

25

26

27

28

29

30

31

32

34

[MprMeHeHWe Teopem B peLleHUM
reoMeTpUYeCcKmX 3agau

MprMeHeHNe TEOPEM B PELLIEHNN
reOMeTPUYECKMX 3334

[MprMeHeHWe Teopem B peLleHUM
reoMeTpUYeCKMX 3aaau

KoHTposnbHas paboTa no Teme
"MpeobpasoBaHne Nofo6us.
MeTpuyeckne COOTHOLLIEHMSA B
OKpYy>HoCTK"

OnpeneneHne BEKTOPOB. PU3NYECKNI

" FeOMeTpI/I‘-IeCKI/II7I CMbIC/1 BEKTOPOB
CnoXxeHve 1 BblYMTaHME BEKTOPOB,
YMHOXEHMe BEKTOPa Ha YM1Co
CnoXxeHve 1 BblYMTaHME BEKTOPOB,
YMHOXXE€HME BEKTOPa Ha 4Ync/io
CnoXxeHve 1 BblYMTaHME BEKTOPOB,
YMHOX>XEeHMNE BEKTOPa Ha YNCJI0

Pa3noxeHwne BekTopa no ABym
HeKO/IMHeapHbIM BEKTOpaMm

KoopanHaThl BeKTOpa

CKansipHoe npousBeaeHne BEKTOPOB,
ero NpUMeHeHne 151 HaX0XAEHMS
O/IMH U YT10B

CKansipHoe npounsBeaeHne BeKTOPOB,

ero NpMMeHeHne Ans HaxoXAeHNs
ANH U YTNoB

12

Bubnunoteka LIOK
https://m.edso0.ru/8a143f06
Bubnunoteka LIOK
https://m.edsoo.ru/8a1443fc

Bubnunoteka LIOK
https://m.edsoo.ru/8a144578

Bubnunoteka LIOK
https://rn.edsoo.ru/8al1447a8

Bubnunoteka LIOK
https://rn.edsoo.ru/8a144960
Bubnunoteka LIOK
https://rn.edsoo.ru/8a144a8c
Bubnunoteka LIOK
https://rn.edsoo.ru/8a144d52
Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://r.edsoo.ru/8al44fbe

Bubnunoteka LIOK
https://rn.edsoo.ru/8a14539¢

Bubnunoteka LIOK
https://rn.edsoo.ru/8a14550e


https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

35

36

37

38

39

40
41

42

44

46

47

PelleHMe 3aa4 C NOMOLLbHO
BEKTOPOB

PelleHune 3afa4 C MOMOLLbIO
BEKTOPOB

lMpuMeHeHWe BEKTOPOB A/19 peLleHuns
3afa4 hn3mnKm

KoHTposnbHas paboTa no Teme
"BekTopbI"

[lekapToBbl KOOPAWHATbI TOYEK Ha
M0CKOCTY

YpaBHeHUe MpsMOoN
YpaBHeHUe MpsMon
YpaBHEHNE OKPY>KHOCTU

KoopavHaTbl TOUeK MnepeceyeHust
OKPY>XHOCTW U NpsiIMOiA

MeTO/ KOOpAMHAT NPy peLleHnm
reoOMeTPUYECKUX 3a/aY,
NPaKTUYECKMX 3aa4

MeToz KoopAnHaT npu peLleHnm
reoMeTpuyecKmx 3afau,
NpaKTUYeCKNX 3a4a4

MeToz KoopAMHAT Npu peLleHnn
reoMeTpuyecKmx 3afau,
NpPaKTUYeCcKnX 3afau

KoHTposnbHas paboTa no Teme
"[leKapToBbl KOOPAMHATbLI Ha

13

Bubnunoteka LIOK
https://rn.edsoo.ru/8al44c3a

Bubnunoteka LIOK
https://rn.edsoo.ru/8a1458c4

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://rn.edsoo.ru/8a145b08

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://r.edsoo.ru/8al45c48

Bubnunoteka LIOK
https://rn.edsoo.ru/8a14635a

Bubnunoteka LIOK
https://r.edsoo.ru/8a146620

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://rm.edsoo.ru/8al46e0e


https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a146e0e

48

49

50

o1

52

95

56

57

58

59

60
61

naockocTtn"

MpaBubHbIE MHOTOYTONbHUKM,
BblYMNCMIEHNE NX 3NIEMEHTOB

Yucno n. AnvHa OKpy>HOCTU
Uucno n. [1nvHa oKpy>KHOCTH
[nvHa fyrn oKpy>KHoCTH
PagvaHHaa mepa yrna

Mnowaab Kpyra, CeKTopa, CerMmeHTa
Mnowaab Kpyra, cekTopa, CerMeHTa
Mnowaab Kpyra, CeKTopa, CerMmeHTa
[MoHATME 0 ABMXXEHNWN NIOCKOCTU
MapannenbHblil NepeHoc, NoBOPOT
MapannenbHblid NepeHoc, NoBOpoT
MapannenbHblil NepeHoc, NoBOPOT

MapannenbHbli NepeHoc, NoBopoT

MprMeHeHWe JBVKEHWIA Npu

14

Bubnunoteka LIOK
https://rn.edsoo.ru/8al46fda
Bubnunoteka LIOK
https://m.edsoo.ru/8al472c8

Bubnunoteka LIOK
https://m.edsoo.ru/8al4714c
Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a
Bubnunoteka LIOK
https://rn.edsoo.ru/8al4714c
Bubnunoteka LIOK
https://r.edsoo.ru/8al47426
Bubnunoteka LIOK
https://rn.edsoo.ru/8a147750
Bubnunoteka LIOK
https://r.edsoo.ru/8a147750
Bubnunoteka LIOK
https://rn.edsoo.ru/8a147c82
Bubnunoteka LIOK
https://rn.edsoo.ru/8al147f16
Bubnunoteka LIOK
https://rn.edsoo.ru/8a147f16
Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a
Bubnunoteka LIOK
https://rn.edsoo.ru/8al42e8a
Bubnunoteka LIOK


https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a

62

64

65

66

67

68

peLLeHnn 3agad

KoHTposbHas paboTta no temam
"lMpaBuibHble MHOTOYTrO/IbHUKMW.
OKpy>XHOCTb. [1B/>KeHMA niockocTn'

MoBTOpEHMe, 0606LLEHME,
cucTeMaTm3alms 3HaHuin. iamepeHne
reoMeTPUYECKMX BEIMYNH.
TpeyronbHKu

MoBTOpEHMe, 0606LLEHME,
crUcTeMaTU3aLmna 3HaHWA.
MapannenbHble 1 NepneHANKYNSpHbIe
npsmMble

MoBTOpEHMe, 0606LLEHME,
cUCTEMATU3ALMNSA 3HAHWIA.
OKpY>XHOCTb W KpyT.
"eomeTpryecKme NOCTPOEHUS. YT bl
B OKPY>KHOCTU

MoBTOpEHMe, 0606LLEHME,
cucTemMaTu3aums 3HaHWin. BnncaHHble
1 OMMCaHHbIe OKPY>KHOCTU
MHOTOYTO/lbHNKOB

NToroBasi KOHTPO/bHasA paboTa

MoBTOpeHWe, 0600LLEeHNE,
cucTeMaTm3aumns 3HaHNI

OBLEE KOJIMYECTBO YACOB 10
NMPOIrPAMME

68

15

https://m.edsoo.ru/8a1480e2

Bubnunoteka LIOK
https://m.edsoo.ru/8al42e8a

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

Bubnunoteka LIOK
https://m.edsoo.ru/8a148650

Bubnunoteka LIOK
https://m.edsoo.ru/8al42e8a

Bubnunoteka LIOK
https://m.edsoo.ru/8al42e8a

Bubnunoteka LIOK
httos://m.edsoo.ru/8a148920

Bubnunoteka LIOK
https://m.edsoo.ru/8al42e8a


https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a148920
https://m.edsoo.ru/8a142e8a

IIPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI
OCHOBHOI OGPA30OBATEJILHOUN [TIPOT'PAMMBI

9 KVIACC

Kon
NMpOBEPSIEMOr0
pe3yabTaTa

IIposepsiemble npeaMeTHBIE Pe3yJabTATEI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI'0 00111€ro 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTb C HX
MOMOIIBI0 PA3JUYHbIE 3JIEMEHTbI MPSIMOYTOJBHOTO TPEYrOJbHUKA
(«pemmeHne  MPSIMOYTOJIBHBIX — TPEYroJbHUKOB»). Haxomuth  (c

MOMOIIBIO KaJbKYJIATOPA) IJIMHBI U YIJIbI JAJIs1 HETAOJMYHBIX 3HAUEHHI

6.2

ITonb3oBaTbCs bopmynamu NpUBENEHUs u OCHOBHbBIM
TPUTOHOMETPUYECKUM TOXAECTBOM Uil HAXOXKAEHHUS] COOTHOLIEHHI

MECXKAY TPUTOHOMETPHUICCKUMHU BEJIMUYMHAMHA

6.3

Hcnonp3oBaTb TeOpEMbl CHHYCOB M KOCHHYCOB Ui HaXOXIEHUs
Pa3INYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pEeLIeHHe TPEeYroJbHUKOBY),

IPUMEHSTh UX [PU PELIEHUU NF€OMETPUYECKHX 3a1a4

6.4

Brnanerr monsTHSMU mpeoOpa3oBaHHUs MOAOOWsS, COOTBETCTBEHHBIX
saeMeHToB Tono0HbIX (uryp. Ilonp3oBarhesi cBoiicTBaMHu mOmOOHS
MPOU3BOJIbHBIX (DUTYP, YMETh BBIMUCIATD JUIMHBI U HAXOJIUTh YIJIBI Y
nonobubx (uryp. IlpuMeHsTh CBOWCTBA MOAOOHS B MPAKTHYECKUX
3amadax. YMeTb IPUBOJUTH NpPUMEPbl NOAOOHBIX ¢Quryp B

OKpYy’KaroIlleM MUpe

6.5

Ilonp3oBaThCsi TeOpeMamMu O TMPOM3BENCHHH OTPE3KOB XOPA, O

NMPOU3BCACHUU OTPEC3KOB CCKYLIUX, O KBaApPaTe KacaTeJIbHOH

6.6

ITonp3oBaTeCsl  BeKTOpamu, IOHMMATb WX T[EeOMETpUYECKUil H
¢bu3ndyeckuil CMBICH, MPUMEHSITh WX B PELIEHUH T€OMETPUYECKUX U
¢usnveckux 3amad. [IpuMeHSTH CKaNsIpPHOE MPOU3BENEHHE BEKTOPOB

AJIL HAXOXKACHUA OJIMH U YIJIOB

6.7

Ilonp3oBaThCst METOAOM KOOPAUHAT Ha IUIOCKOCTHU, IPUMECHATL €TO B

PELIeHNU T€OMETPHUIECKUX U TIPAKTHIECKUX 3a7a4

16




Brnaners ITOHATUAMU MMPaBUIILHOTO MHOI0yroJjibHUKa, JJIMHBI

OKpPY>KHOCTH, MJIHHBI AYT'H OKPYXHOCTH M PaAMaHHOW Mephl YIJIa,

o8 YMETb BBIYUCIATH IUIOIAAL Kpyra H ero 4vacren. Ilpumenars
MOJY4€HHBbIE YMEHHUA B IPAKTHYECKUX 3a/1a4ax
69 Haxomute ocu i HEHTPbl CUMMETPUH GUryp, MPUMEHSTh ABHKEHUS
. IJIOCKOCTH B POCTEUINUX CIIy4Yasix
IlpumMensaTe  MONy4YEHHBIE 3HAHUA HAa TMPAKTUKE — CTPOUTH
MaTEMaTUYECKHE MOJENH IS 3a[a4 peajbHOH KU3HHU U NPOBOIUTH
6.10 COOTBETCTBYIOIIUE BBIYUCJIEHUS C MPHUMEHEHHeM Mojmobus u

TPUrOHOMETpHUECKUX (QyHKUMiA (MOJAB3ysCh, TOe HEOOXOIUMO,

KaJbKYJISITOPOM)
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ITPOBEPSIEMBIE DJIEMEHTBI COIEP KAHUS

9 KUIACC
Kon IIpoBepsieMbiii 3JIeMEHT COAEPKAHHUS
6 I'eomerpus
61 Cunyc, xocunyc, TanreHc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' ToXAecTBO. POPMYIIbI IpUBENIEHUS
Pemenue TpeyronpHukoB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB. Pelenue
6.2 MIPaKTUYECKUX 3aJa4 C MCIOJb30BAHUEM TEOpEMbl KOCHHYCOB MU TEOPEMBbI
CHHYCOB
6.3 IIpeobpazosanue nonodusi. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 mpoH3BeIEHIH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEAECHUH OTPE3KOB
' CEKYII[UX, TeOpEMa O KBajjpaTe KacaTeJIbHOMN
Bekrop, onmmmHa  (MOAyNb)  BEKTOPa,  COHANpPaBJIEHHBbIE  BEKTOPHI,
NpPOTUBOMNOJIOXKHO  HAmNpaBJIEHHbIE BEKTOPbl, KOJUIMHEAPHOCTH BEKTOPOB,
6> PaBEHCTBO BEKTOPOB, ONEpaLiUM Haj BEeKTOpaMu. PasjioskeHue BeKTopa Mo JAByM
HEKOJIJIMHEAPHBIM BEKTOpaM
66 Koopaunate! BexTopa. CkajsipHOe MPON3BENECHUE BEKTOPOB, MPUMEHEHHE MJIst
' HAXOJKIECHUS AJIUH U YIJIOB
JlexapTOBBI KOOPAWHATEI HA INIOCKOCTH. YPaBHEHUS NPSMON U OKPYKHOCTU B
6.7 KOOPJAMHATAX, NepeceueHne OKPYKHOCTeH U mpsiMbIX. MeToa KOOPAMHAT U €ro
NpUMEHEHHE
6.8 IIpaBunbHBIE MHOIOYTOJILHUKU
69 JlnuHa okpyxHOCTHU. I'panycHas u paguaHHasi Mepa yIiia, BBIYUCICHUE JUIMH OyT
' OKPY>KHOCTEMH
6.10 IInowane kpyra, CeKTOpa, CErMeHTa
611 JBuKeHUs] TJIOCKOCTA W BHYTPEHHHE CHUMMeTpuu ¢uryp (3/1€eMeHTapHbIe
' npencrasienust). [Tapamnensusiii nepenoc. Ilosopot
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IIPOBEPSIEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHHSA K
PE3VJBTATAM OCBOEHHSI OCHOBHOI OFPA30BATEJILHON
INTPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

Kon
npoBepPsieMoro
TpeOoBaAHUA

IIpoBepsiembie TPeOOBaHMA K MPeAMETHLIM Pe3yJbTaTaM
0CBOEHHS1 OCHOBHOH 00pa30BaTe/ibHOH NPOrpaMmMbl OCHOBHOIO
o0mero oopazosanusi Ha ocHoBe PI'OC

YMeHHe OonepupoBaTb MNOHATHSAMH: MHOXECTBO, IOIMHOXKECTBO,
OnepalMyd HaJ MHOXECTBaMH, YMEHHE ONEPUPOBATb MOHATHSIMU:
rpad, cBs3HBIA rpad, AepeBO, LUK, NPUMEHSTh UX NMPH PELICHUH
3a7a4; YMEHHE HCIOJIb30BaTh Ipaduieckoe MpeacTaBieHHe MHOKECTB
IU1 OMUCAHUSA PEAJbHBIX NMPOLECCOB U ABJICHUI, NMPHU PELICHUH 33434

U3 APYrux y4eOHBIX MPEIMETOB

VYMeHue onepupoBaTh MOHATUSAMU: ONpeneNieHHe, akCHoMa, TeopeMa,
IOKa3aTeIbCTBO, YMEHHE pAacClO3HaBaTb MCTHHHbIE M JIOKHBIE
BbICKa3bIBaHUs, NPUBOAUTH MPUMEPbl M KOHTPIPHUMEpPbI, CTPOUTH

BbICKa3bIBAHUA U OTPHULIAHHA BBICKa3bIBaHHI1

YMeHue onepupoBaTh NOHATHUSIMU. HATYPAJIBbHOE YUCIO, MPOCTOE U
COCTaBHOE UYHCJO, JEIMMOCTb HAaTypajJbHBIX 4YHCEJN, MPU3HAKH
OEeIUMOCTH, LEJNO€ YHCIIO, MOAYJb YHCHIA, OOBIKHOBEHHAas ApPOOb U
necsTu4dHass OpoOb, CTAaHIAPTHBIA BUI YHNCIA, PALMOHAIBHOE YHUCIIO,
UpPALMOHANIBHOE YHCJIO, apu(pMETHUeCKHil KBaapaTHBI KOpPEHb;
YMEHHUE BBINOJHATH ACUCTBUA C UYHWCIAaMH, CpPaBHUBATb W
yIOpSAAOYMBAThL 4YHUCNA, [PENCTaBIATh YMCIA HAa KOOPAMHATHOU
IOPsIMON, OKPYIVIITH 4YHCNA;, YMEHHE JeNaTh NPUKUAKY M OLEHKY

pe3yabTaTa BEIYMCIIEHUI

YMeHue OnepupoBaTh NMOHATUAMU: CTENEHb C LENBIM IOKa3aTeleM,
apu(pMeTHuUecKuii KBagpaTHbI KOPEHb, MHOTOWIEH, aireOpanueckas
OpoOb, TOXOECTBO;, 3HAKOMCTBO C KOPHEM HATypajbHOH CTeIeHU
Ooyble EOVHUIIbI, YMEHHE BBIIOJHATL pacyérel Mo (OopMyJIaM,
npeoOpa3oBaHusi LENbIX, APOOHO-PAIMOHAJBHBIX BBIPAKEHHH U
BBIPQXKEHUIN C KOPHSMH, Pa3OKEHHEe MHOTOUYJICHA Ha MHOXHUTENH, B
TOM 4YHCJIE C HCIOJb30BaHNEM (OPMYyN pPa3sHOCTH KBAaapaTOB U

KBaJpaTa CyMMbl U Pa3HOCTHU
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YMeHue onepupoBaTh NOHATHAMH: YHACIOBOE PABEHCTBO, YPABHEHUE C
ONHON TEPEMEHHOM, YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHON, YMEHUE PEINaTh JMHEHHbIE U KBAIPAaTHBIE YpaBHEHUS,
IpOOHO-pallMOHAIbHEIE YPABHEHNUS C OJHOM IEPEMEHHOH, CHUCTEMbI
IBYX JINHEHHBIX YPaBHCHHMH, JHHEHHBIC HEPABCHCTBA U UX CHUCTEMBI,
KBaJpaTHblE M APOOHO-pAllMOHANBbHBIE HEPAaBEHCTBA C  OJHOM
NEPEMEHHON, B TOM YHCJIE NIPHU PELIECHUH 33a4 U3 APYTUX NPEeIMETOB
U TPAKTUYECKUX 3a4a4;, YMEHHE MHCIOIb30BaTh KOOPAWUHATHYIO
OpsIMyI0 U KOOPAMHATHYIO IUIOCKOCTb AJI H300pa’keHUs! peleHud

YPaBHEHUI, HEPABEHCTB U CUCTEM

VYMeHue onepupoBaTh HOHATUAMH. QYHKUMA, rpadpuk GyHKUMH, HYJIH
byHKLIHH, NPOMEXKYTKH 3HAKOIMOCTOSIHCTBA, HPOMEXKYTKH
BO3pacTaHus, yObiBaHWs, HauOoJipllee W HaHUMEHbIIEe 3HAUYEHHS
byHkuwmm; yMEHHE OnepHpoBaTh HOHATHSIMH: npsimas
IIPONIOPIUOHANIBHOCTD, JIMHEHHAsA (YHKIMA, KBaApaTHUHAs (PYHKLHS,
oOpaTHas MPONMOPLHUOHANBHOCTb, mapaboja, runepbosia; yMmeHHe
crpoutb rpaduku GyHKIHH, HCTIONB30BaTh rpad)uKu AJisl OTpeNeIeHus
CBOWCTB MPOLIECCOB M 3aBUCHMOCTEH, Ui peLIeHHs 3amad U3 APYrux
yueOHBIX MNpPeIMETOB M pEAIbHOH KHU3HH, YMEHHE BBIPAXKATh

bopMyaaMu 3aBUCUMOCTH MEKAY BETHIHHAMHU

Ymenne OnepHpoBaTh MOHATHSIMMU: MOCJIENIOBAaTENBHOCTD,
apupmeTnyueckass M reoMerpuyeckas — MPOrpeccHH;  YMEHHUe
HCIOJIb30BaTh CBOMCTBAa MOCHENOBATEIbHOCTEH, (OPMYNbl CYMMBI U
ofliero wieHa NMpu peIlIeHUH 3a7a4, B TOM 4HUCIe 3aJad U3 IPYrux

yueOHBIX IPEIMETOB U PeasIbHOM JKU3HU

VMeHue peruath 3amadd pasHbIX THIOB (B TOM YHCJIE€ Ha MPOLIEHTHI,
OONM W YacTH, ABWXeHHe, paboTy, LEHYy TOBapOB U CTOMMOCTb
IIOKYTIOK U YCJIYT, HAJIOTH, 3aa4i U3 OOJIACTU YIPABJIEHUS JIMYHBIMU U
ceMeiiHbIME ~ (pUHAHCamMK), yMEHHE COCTAaBJIATH  BBIPAXKEHUS,
YpaBHEHMs, HEPaBEHCTBA W CHUCTEMBl II0 YCIOBHIO 3aJadyd,
HCCJIeZIOBATh MOJYyYEHHOE pellieHre U OLIEHHBATH IPaBIOIOAOOHOCTD

MOJIyYEHHBIX Pe3yNbTaTOB

VYMeHue onepupoBaTh MOHATUAMHU. (QUIypa, TOUKA, OTPE3OK, MpsiMasi,
Jy4, JIOMaHasi, yroJjl, MHOrOYTOJIbHHK, TPEYTOJbHUK, PaBHOOEIPEHHBIIH

U paBHOCTOPOHHUH TPEYrOJbHHUKH, IPSMOYIOJbHBIM TPEYrONbHUK,
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MenuaHa, OMCCEKTpUCAa U BBICOTa TPEYrOJIbHHKA, YETBIPEXYTOJIBHUK,
napaienorpaMM, pom0, MpPSAMOYrOJBHUK, KBAApaT, TPAaIeLys,
OKPY>KHOCTb, KPYT, KacaTeNbHas, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢burypamu;, yMeHue peliaTb 3aJadyd, B TOM 4YHCJIE U3 MOBCEIHEBHOM
JKU3HY, Ha HAXOXKIEHUE TNeOMETPHUYECKHX BEJIMYMH C NPUMEHEHUEM

N3Y4YEeHHBIX CBOUCTB (puryp u $pakToB

10

VMeHre OMEepUpoOBaTh IOHATHSAMH. PAaBEHCTBO (uryp, paBeHCTBO
TPEYrOJIbHUKOB; MapajuIebHOCTh U IMEPIEHAMKYJIPHOCTh MPSMBIX,
Yyrojg MeXAy TNPsSMBbIMH, INEPICHONKYJISAp, HAKIOHHAS, MPOEKLMs,
nogobue ¢uryp, mogoOHbIE TPEYTONbHUKH, CUMMETPUS OTHOCHUTEJIBHO
TOYKH ¥ TNPSIMOM, YMEHHE pPaclo3HaBaTh PABEHCTBO, CUMMETPUIO U
nogobue ¢uryp, mapajuieNbHOCTh U MEePIEHANKYISIPHOCTD MPSAMBIX B

OKpYKaIOIeM MHpe

11

YMeHue ONepupoBaTh MNOHATUSAMH. JUIMHA, pPAacCTOSHUE, YroJ
(BeMMYMHA yria, CHHYC M KOCHHYC YIjla TPEyroJibHHKA), IUIOIIAAb;
yMEHHEe OIICHUBAaThb pPa3Mepbl MPEeIMETOB U OOBEKTOB B OKPYXKAaIOIIEM
MHpE, YMEHHE MPUMEHSATh (OPMYJbI TMEpUMETpa U  IUIOMIAIH
MHOTOYTOJIbHUKOB, IUIMHBI OKPYXXHOCTH M IUIOIAAU Kpyra, oObema
IPSIMOYTOJIBHOTO MapaJijieNieNuIeaa, yMEHHEe NPUMEHATb NPU3HAKU
paBEHCTBA TPEYIOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpuUroHOMETpUYECKHE€ COOTHOLUEHHS  JUIA

BBIYUCJICHUS IJINH, PACCTOSIHUM, TUIOIAAeH

12

VMmenune wuszoOpakarh IUIOCKHE (UIypbl MU HX KOMOHWHALMH,
NPOCTPAHCTBEHHbIE (UIYPBI OT PYKH, C TMOMOIUBIO YEePTEKHBIX
UHCTPYMEHTOB M 3JICKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIH

CHUMBOJIBHOMY OIMUCaHHIO

13

YMeHue onepupoBaTb MOHATUAMU. MPAMOYTOJibHAsA  CHCTEMA
KOOpAWHAT, KOOPAMHAThI TOYKH, BEKTOp, CyMMa BEKTOpOB,
NPOM3BEACHUE BEKTOPA HA YUCIO, CKAJSIPHOE IPOU3BEACHUE BEKTOPOB;
YMEHHE HKCIIONB30BaTh BEKTOPbl M KOOPAMHATHI AJIA MPEACTaBICHHS
IaHHBIX W peIleHHWs] 3aja4, B TOM 4YHCIE€ W3 JAPYrux y4eOHbIX

MIPEAMETOB U PEabHON XKU3HH

14

VYMeHHe OmnepupoBaTh MOHSATHAMU. CTOJNOWMKOBbIE U  KPYTOBBIE
auarpaMMbl, TaOnuubl, cpegHee  apudMeTHueckoe, MeIuaHa,

HauOoJblllee ¥ HaWMEHbIee 3HAYEHHUs, pa3Max UYHCJIOBOro Habopa;
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yMEHWE  W3BJIeKaTh, HHTEPIPETHPOBaTL U  NPeoOpa3OBbLIBAThH
UH(POpMALIKMIO, MPENCTaBJICHHYI0 B TaOioMiax W Ha [IUarpaMMax,
OTPa’KAIOLIYI0 CBOICTBa M XapaKTEPUCTHKH pPeajibHbIX MPOLECCOB U
SBJICHHI, yMEHHE pACNO3HABaTh HM3MCHYHMBBIC BEJIUYUHBI B

OKpY>KaIOLIeM MHUpe

15

YMeHHe OmnepupoBaTh MOHSATHSMH: CIy4alHBbIH ONBIT (CIy4aiHBbIi
SKCMIEPUMEHT), DSJIEMEHTapHOEe COObITHE (3IEMEHTApPHBIH HCXOM)
CIy4yaifHOrO OmbITa, CIy4ailHOEe COOBITHE, BEPOSTHOCTb COOBITHS,
YMEHHE HAXOAWTb BEPOSTHOCTH CIYY4aWHBIX COOBITHH B OIBITAX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHSIMHM, YMEHHE peInaTh
3aJauil METOAOM OPraHM30BaHHOro mepedopa M C HCMOJIB30BAaHHEM
NpaBUJla YMHOXXEHHUS, YMEHUE OL€HHBaTb BEPOSTHOCTH PpeajbHBbIX
COOBITHI U SIBJIEHHI, INOHHMAaTh POJIb MPAKTUYECKH JOCTOBEPHBIX H
MAaJIOBEPOSTHBIX COOBITHHI B OKPYKAalOIEM MHpPE U B JKH3HH,
3HAKOMCTBO C IIOHATHEM HE3aBHUCHMBIX COOBITHH, 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YUCEJI U €r0 POJIbIO B MaCCOBBIX ABJICHHUAX

16

VMeHue BbIOMpAaTh MOAXOAAIINN HM3yYSHHBIH METOH AJS PelIeHHUs
3a7a4y, NPUBOAUTL NPHUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
INPUPOAE U JKU3HY, PACIO3HABATH MPOSIBICHHE 3aKOHOB MaTEMAaTHKU B
UCKYCCTBE, OIUCHIBATb OTACIBHBIC BBIAAIOLIUECS  PE3YJbTaThl,
MOJIy4€HHBIE B XOAE Pa3BUTUs MaTEMaTUKU KaK HayKu, NPUBOAUTHb
NpUMEPbl MATEMATHYECKUX OTKPBITUI U UX aBTOPOB B OTE€YECTBEHHOM

U BCEMHPHOH UCTOPHH
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IHHEPEYEHbD 2JIEMEHTOB COAEPXAHUS, ITPOBEPSIEMBIX HA OI'D
IO MATEMATHKE

Kon IIpoBepsieMblIi 3JIEMEHT COAEPKAHHUS

1 Yucna v BBIYUCICHUSA

1.1 HarypanbHeie u uenble yncna. [IpusHaky 1enmMOCTy LENbIX YUCEN

12 OObIKHOBEHHbIE M JeCSTHYHble  JOpoOM,  MpOUEHTbl, OeCKOHEeuHbIe
’ nepuoanveckue Apodu

13 PanmonanbHble uucna. ApudMernyeckue Onepaluuu C PanUOHaJbHBIMHU
’ YHUCJIaMH

14 JeiictBuTenbHble 4uCia. ApupMETHYECKHE ONepaluu ¢ JeHCTBUTEIHHBIMU
' YHCIaMU

s [IpubmmkéHHble BBIYHCIEHUS, TPAaBHJa OKPYIJICHUS, NPUKUAKA H OLEHKA
' pe3yJbTaTa BEIYUCISHUN

2 Anrebpanyeckue BbIPaXKEHUs

2.1 bykBeHHbIe BbIpaXKEHUS (BBIPAKEHHUS C IEPEMEHHBIMH )

> Cremenb ¢ uenbiM mnokasarenaeM. CTeneHb C palMOHANBHBIM TOKA3aTeNIEM.
' CroiicTBa cTeneHu

23 MHOro4s1eHb!

24 Aurebpandeckas 1po0b

)5 Apudmernuecknii  KOpeHb  HATypaJibHOH  CTEMEHH. Hencteus ¢
' apu(pMETHUECKUMH KOPHSIMH HaTypaibHOM CTENEeHN

3 YpaBHEHHS 1 HEPABEHCTBA

31 Ilensie u apoOHO-panmoOHanbHble ypaBHeHHS. CHCTEMBI W COBOKYITHOCTH
' YpaBHEHMI

35 Llensie u apoOHO-panmOHaNbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYITHOCTH
’ HEpPaBEHCTB

33 PeuieHne TeKCTOBBIX 337124

4 Uucnoseie NOCNEAOBATENBHOCTH

4.1 IMocnenoBaTenbHOCTH, CHOCOOBI 33JaHKsT MOCIENOBATENILHOCTEH

4.2 Apudmernueckas u reoMerpuueckas mnporpeccun. Dopmysia  CIOMKHBIX
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MPOLICHTOB

5 DyHKIMU
Oyuknmst, cnocoObl 3amanus ¢yHkmmu. [papux  dyakumu.  Obnacts
OTIpEeNIeJICHNs] 1 MHOXKECTBO 3HaueHuH (yHkumu. Hymn ¢pysxmum. TIpomexyTku
5.1. 3HAKOIMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl H
MUHUMyMBbl (pyakiun. Hambonbpimee W HauMmeHbliee 3HaueHUEe (YHKLUUH Ha
MIPOMEXKYTKE
6 KoopaunaTel Ha npsAMOM U MIOCKOCTH
6.1 KoopaunaTtHas npsimas
6.2 JlexapTOBbI KOOPAUHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GUrypsl U UX CBONCTBA
7.2 Tpeyronbauk
73 MHOroyronbHUKU
7.4 OKpy>KHOCTb U KpYyT
7.5 HsmepeHne reoMeTpUIECKUX BETUINH
7.6 BekTopel Ha MIOCKOCTH
8 BeposaTrHOCTh U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
82 BeposrnocTts
83 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padwr
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