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INOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3eNiOB IIKOJbHOM MaTeMaTHKH, UMEIOIINNA CBOEH
HeNbl0 00ecleynTh H3y4YeHHE CBOWCTB M pa3MepoB (UIYp, MX OTHOIIEHHWH M B3aUMHOE
pacIiono’keHne, OMHPACTCS Ha JIOTMYECKYIO, JOKa3aTelbHYIO JIMHUIO. LIeHHOCTh u3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa30BaHUs 3aKII0OYAETCsl B TOM, YTO 00Yy4arOLIHiics
YUUTCS TMPOBOJUTH JOKa3aTelbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH
paccyXIeHUs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPXKICHHSL.

Bropoii nenpio n3ydeHuss reOMETPHH SBIISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pEIIeHNN KaKk MaTeMaTUYECKUX, TaK ¥ MPAKTUYECKHUX 3aJ[a4, BCTPEUYAIOIIUXCS B PEAIbHOM KU3HU.
OOyuaronuiicss JOKEH HAYYHUTHCS OINPENENUTh TeOMETPHUYECKYl0 (pHUTypy, OnmucaTh CIOBaMHU
JAHHBIA YepTEX WM PUCYHOK, HAWTH TUIOMIA/lb 3€MEJIbHOTO YYacTKa, PACCYMTATh HEOOXOIUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0ens wiu TpeOyemble pa3Mepbl rapaxka uisi aBTOMOOUIS. DTOMY
COOTBETCTBYET BTOpasi, BHIUMCIUTENbHAS JTUHUS B M3yuyeHUU reomerpun. llpu permenun 3amgau
NPaKTUYECKOTO XapakTepa 00ydJaromMKCs YIUTCS CTPOUTh MaTEMAaTHYECKHE MOJICNIN PEaTbHBIX
KU3HEHHBIX CHTYallud, TMPOBOAHWTH BBIUMCIICHUS M OIICHWBATh aJIeKBaTHOCTh IOJYYE€HHOTO
pe3ynbrarta.

Kpaitne BakHO MOAYEPKUBATH CBA3M TEOMETPUU C JPYTUMU YUYEOHBIMH TpPEIMETaMU,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONpEACICHHUS  TeOMETPUYECKHX  QUryp H  TOHSTHIA,
JIEMOHCTPUPOBATH MMPUMEHEHHE TTOJYYCHHBIX YMEHHUH B (PU3HMKE U TEXHHUKE. DTH CBSI3U Hanboee
SAPKO BUIHBI B TeMaX «BekTopbl», « TpUroHoMeTpuyecKrue COOTHOIIEHUs», «MeTo KOOpIuHaT
u «Teopema IIudaropar.

VuebHsbiii kypc «I'eomeTpus» BKIIOUAET CIENYIONIME OCHOBHBIE pa3Jieibl COJEPIKAHUS:
«['eomerpuueckne GUTYpel W WX CBOWCTBay, «lM3MepeHHEe TeOMETPUYECKHX BEIHUUHY,
«/lexapToBBl  KOOpAWHATHl Ha  IJIOCKOCTHY», «BekTopbl», «/IBUXKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

Ha uzyuenue yue6HOro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kitacce — 68 yacos (2
yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 vaca B Hemeno), B 9 kitacce — 68 gyacoB (2 yaca B
HEJIETIIO).



COJEPKAHUE OBbYYEHUA
7 KJIACC

HauanbHuble moHsTHUs TeoMmeTpuu. Touka, mpsiMas, OTPE30K, Jyd. Yroj. Buabel yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOTIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMbIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMMeTpun
B OKPY’KaIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHMS C TIOMOILLBIO LIUPKYJIS U IUHENKHU. TpeyronbHuK. BoicoTa, Menuana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMpuU3HAKH paBHOOEAPEHHOTO TpeyrojibHuKa. llpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapajieNbHbIX NpsiMbix. CymMma YIiloB TpeyrojbHUKa. BHemniHue
YTJIbl TPEYTOJIbHUKA.

[IpssMmoyronbHbId TpeyrodbHUK. CBOMCTBO MeOUaHbl MPSIMOYTOJIBHOIO TPEYrOJbHHUKA,
npoBeNEHHOW K runoreHys3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHbBIN TPEYroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reoMeTpHUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yrie U O0bIIeH CTOpoHe TpeyronbHUKa. [leprneHIuKysp 1 HaKJIOHHAs.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIM NEPHEHIUKYISP K
OTpe3Ky KaK Fr€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMETp, HMX CBOICTBa. B3anMHoOe pacrosiokeHue
OKpYXHOCTH U npsimoit. KacarenbHas 1 cexymas K OKpykHOCTH. OKpyKHOCTb, BIUCAHHAsI B yTOJI.
Bnucannas u OINMCaHHas OKPYKHOCTHU TPEYroJbHHKA.

8 KJIACC

UYerslpéxyronpauku. [lapamnenorpamm, €ro npu3HakM W CBOMCTBA. YacTHele ciydau
napajuieJIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaJpar), X NpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Meron yaBoeHus menuanbl. LleHTpanbHas cummerpus. Teopema QPaseca U Teopema o
MPOMOPLUOHAIBHBIX OTPE3KaXx.

CpenHue TMHUU TPEYTOJbHUKA U Tpamnenuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaodus. [IpusHaku mogo0ust TpEeyroabHUKOB.
[TpumeHeHne NoA00Ms IPU PELICHUN MPAKTUYECKUX 3a]1a4.

CaoiicTBa miomaaei reomerpudeckux Quryp. @opmMyinsl Ajs MIIOWAAN TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUTOMAAeH Mo100HBIX GUTYp.

Brruncnenue miomnaaeit TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema [Tudaropa. Ilpumenenune teopemsl [udaropa npu pemieHnN NpaKTHYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO yIVIa IPSAMOYIOJBHOTO TpEyrojbHUKA. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

BrnucanHble ¥ LEHTpaJIbHBIEC YIUIBI, YIOJI MEXKIY KAacaTeIbHOM M XOPIOH. YTIBI MEXIY
XOpAaMH U CeKyIMMHU. BrircaHHbIe U onucaHHbIE YETBIPEXYTOJIBHUKY. B3auMHOE pacroyioskeHne
IBYX OKpyxkHOcTel. Kacanue okpyxxuocteit. O01mue kacaTelbHbIE K TBYM OKPY>KHOCTSIM.



9 KVIACC

Cunyc, kocunyc, Tauresc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
@DopMyIibl TPUBEICHMUSL.

Pemenne tpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CUHYcOB. PerieHnue
IIPAKTUYECKUX 3aJa4d C UCIO0Ib30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [1oo01ne COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpoM3BEAEHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUHU OTPE3KOB CEKYIIUX,
TEOopeMa O KBaJpare KacaTelbHOM.

BekTtop, nnumHa (MOAYNb) BEKTOpa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOINOJIOKHO
HAIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMd HaJ
BeKTOpamH. Pa3noxeHue BeKTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BeKkTOpa.
CkanspHoe pou3BeIeHUEe BEKTOPOB, IPUMEHEHUE JUIsl HAXO0XKJIEHHS JUIMH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA IIOCKOCTH. YPaBHEHUS IPSMOM U OKPYKHOCTH B
KOOpJMHATAaX, [IEpECeUeHUe OKPYKHOCTEH U NpsIMbIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHE.

[TpaBuibHBIE MHOTOYrOIBHUKH. [linHa okpykHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIUHMCIICHHUE JUIMH YT OKpyxkHocTel. Inomanp kpyra, cekTopa, CerMmeHTa.

JIBIOKEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETPHH (pUryp (371IeMeHTapHbIE MPEICTaBICHIS).
[TapannensHbId iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MpOrpaMMbl y4deOHOTO Kypca «[ eomerpusi»
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAILIEMY POCCHIICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKOU IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHMHA W peaM3allid €ro Ipas.,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITHYECKUX MPOOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMAaTUYECKOTro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHHUA:

OpUEHTAIIMEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPECTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl UYeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJI pa3BUTHUS [IUBUIN3ALINH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKU U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HAaBBIKAMU
MCCJIEI0BATEIbCKON IeATETLHOCTH;

6) pusuveckoe BocnuTaHue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aronosyqus:

TOTOBHOCTBHIO MPUMEHSTh MAaTEMAaTHUECKHUE 3HAHUS B HHTEPECAX CBOETO 3/I0POBBS, BEACHUS
3I0pOBOTO 00Opa3a >KU3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
peryisipHas (pu3nyecKkas aKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKA peduieKCHH, MPU3HAHHEM
CBOETO IMpaBa Ha OIMHMOKY U TAKOTO e TpaBa JPYroro 4eI0BeKa;

7) 3KoJI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHUs 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpefbl, MIAHUPOBAHUS MOCTYNKOB W OLIEHKM HMX BO3MOXHBIX
MOCTIEACTBHIA ISl OKPY’KAIOIIEH cpebl, 0CO3HAHUEM TI00ATBHOTO XapaKTepa SKOJIOTHYECKHX
npo0JIeM U yTeH UX PEIICHHUS;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COLUAJIbHON U IPUPOTHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHPCI[CJIéHHOCTI/I, IOBBINICHUIO YPOBHSA cBOci
KOMIICTCHTHOCTH Y€PC3 MPAKTUYCCKYIO ACATCIbHOCTh, B TOM YHCJIIC YMCHUC YUYUTLCA Y APYIrux
Jt0Jiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNU HOBBIX 3HAHMIA, B TOM 4Yucie (GOPMYIHPOBATH UJECH,
IIOHATHUS, THUIIOTC3bI 06 oObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHLIX, OCO3HABAThH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEP, KOPPEKTUPOBATh IMPHUHUMAEMble DPEUICHUS WU JIECHCTBHS,
(GOopMyIMPOBAThH U OLICHUBATH PUCKU M ITOCICICTBUS, JOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3zoBble Jloru4eckue AeiicTBUA:

® BBUIBISITh M XapaKTEpU30BATh CYIIECTBEHHBIE MPH3HAKKM MAaTEMAaTHYECKHX OOBEKTOB,
HNOHATUH, OTHOLICHUH MEXAY MOHATHIMHU, (OPMYJIHUPOBATH OMNPEAEICHUS IOHATHH,
yCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KiacCU(HUKALNU, OCHOBAHUS ISl 000OIEHUS 1
CpPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAIN3a;

® BOCIPUHHMMATh, (OpPMyIUpOBaTH U NPeoOpa3OBHIBATh CYXKACHUS: YTBEPAUTENbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

e BBIIBJIATH MaTeMaTHUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOpEUNUs B (aKTax,
JAHHBIX, HAONIONEHUSX W YTBEPXKACHUSX, MNpeIJlaratb KPUTEPUM Ui BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUN;

e JleNaTh BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JAEIYKTHUBHBIX U HHIYKTHUBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e pa30uparh J10Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKJIEHUHN (IpsSIMbIE U OT IPOTUBHOTO),
IIPOBOJAMTH CAMOCTOSTEIBHO HECJOXKHBIE [I0KA3aTelNbCTBA MaTeMaTHYeCKUX (aKTOB,
BBICTpauBaTh apryMEHTallI0, MPUBOJIUTh IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

e BpIOMpaTh Crmoco0 pemeHus yuyeOHOH 3anaud (CpaBHMBATH HECKOJIBKO BapHaHTOB
peleHus, BIOMpaTh Haubosee MOAXOJAIIMNA C YyUYETOM CaMOCTOSITENIbHO BBIJICIEHHBIX
KPUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

® CNOJNB30BaThb  BOMPOCHI  KaK  MCCIENIOBAaTENbCKUN  MHCTPYMEHT  IIO3HAHUS,
(dbopMyIupoOBaTh BOIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUNE, TPOOIEMY, CaMOCTOATEIHHO
yCTaHaBIMBaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh CBOIO
MO3UIUI0, MHEHMUE;

® [IPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA HKCIEPUMEHT,
HEeOOJIBIIIOE UCCIIEOBAHUE MO YCTAHOBICHUIO 0COOEHHOCTEI MaTeMaTHYEeCKOT0 00BEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;

®  CaMOCTOATENIBHO (POPMYIUPOBaATh 00OOIIEHNUS U BBIBOABI 10 pE3yIbTaTaM MPOBEAEHHOTO
HaOJIOAEHUS, UCCIIEOBAaHUs, OLICHUBAaTh JJOCTOBEPHOCTb IIOJIyYEHHBIX DPE3YJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;



IMPOrHO3UPOBATH BO3MOKHOC Pa3BUTHUEC IIPOLECCCA, a TAKKE BEIIBUT'aTh IIPEATIOIIOKCHHUA O
€T0 pa3sBUTHUHU B HOBBIX YCIIOBHAX.

Pabora ¢ unopmanmeii:

BBISIBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTH HH(OPMALINH, TaHHBIX, HEOOXOIUMBIX IS
pelIeHNs 3a1a4H;

BBIOMpPATh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATh M MHTEPIPETUPOBATH WH(POPMAILIHIO
Pa3INYHBIX BUAOB U (POPM NPEICTABICHHUS;

BBIOMpAaTh (OopMy IpeACcTaBiIeHU WHPOPMALMK U WUTFOCTPHPOBATH pPEIIacMble 3a1a4H
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLIEHUBATh HAAEKHOCTh MH(OPMAIMK MO0 KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
c(hOpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA:

BOCIPUHUMATH U (HOPMYIUPOBATH CYXKACHHUS B COOTBETCTBHH C YCIOBUSMHU M LEISIMH
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHUS B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEIIeHHUs 3a/ayd, KOMMEHTHUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0JI¢ OOCYXKICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI, MPOOIEMBI,
perraeMoii 3a/1auu, BEICKA3bIBATh HJICH, HAIICJICHHBIC HA TIOUCK PEIICHUS, COTIOCTABIIATh
CBOM CYXKJICHUS C CY>KICHUSIMU JIPYTHX YYACTHUKOB JUAJIOTa, OOHAPYKUBATh pa3inydue U
CXOJICTBO TIO3MIMI, B KOPPEeKTHOH Qopme (opMynupoBaTh pa3HOTIacHs, CBOH
BO3PaKCHUS;

MIPEJICTABIISITh PE3YNIbTAThl PEHICHUS 3aJa4d, SKCIICPUMCEHTA, WCCIICIOBAHUS, TPOCKTa,
CaMOCTOSITEIILHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3a1a4 TPE3CHTAIMHA |
0COOEHHOCTEHN ayAuTOpUH;

MOHUMATh U MCIOIH30BaTh MPEUMYIIIECTBA KOMaHTHOW ¥ MHAUBHIYAIbHON pabOTHI IpH
pelIeHnH y4eOHBIX MAaTEMaTHICCKHX 33]1aY,

MPUHUMATH IIeJIb COBMECTHOM AESITENHbHOCTH, MIAHHUPOBATh OPTraHU3AIMI0 COBMECTHOM
paboThI, pactpeesTh BHIBI PabOT, JOTOBAPUBATELCS, 00CYKIATh MPOIIECC U PE3yJIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYMMOBBIX (hopmax paboTsl (0OCykaeHUsI, 0OMEH MHEHUSMHU, MO3TOBHIE
HITYPMBI U IPYTHE), BBITOIHATH CBOIO YacTh paOOTHI U KOOPJUHUPOBATH CBOM JCHCTBUS
C IPYTUMH WICHAMH KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIaJa B OOITUI MPOTYKT 11O
KpUTEpUIM, CHOPMYIUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3ajauyd (WIK €ro 4acTb),
BbIOMpaTh C€HocoO pemeHuss ¢ Y4€TOM HMEIOIIUXCSl PECYpCcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTb U KOPPEKTUPOBATb BAPUAHTHI PELICHUN C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

BIIAJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI TpoIecca M pe3ybTara PEIICHHS
MaTeMaTH4YeCKOM 3a1aun;



® TIpenBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh NPH PELICHUH 33Ja4dH, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU IMOCTABICHHON IENU U YCIIOBHSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MJTH HETOCTHKEHHUS LIEJIH, HAXOAUTh OIINOKY, 1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K konmy oOyuenuss B 7 kJacce OOydarOUMiics MOMYYHUT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Pacnio3HaBaTh U3yuyeHHbIE Te€OMETpUUYECKHE (UIYphl, ONpPENENsiTh HUX B3aUMHOE
pacrosioxkeHue, n300pakaTb FeOMETPHUECKUE (PUTYPBI, BBITIOIHATH YEPTEIKH MO YCIOBHIO 33/1a4H.
W3MmepsaTh NMHENWHbIE U YIJIOBbIE BEJIMYMHBI. PeliaTh 3ajaud Ha BBIYKUCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jenatb rpyOyro OLIEHKY JIMHEHHBIX U YIVIOBBIX BEJIMYMH MPEIMETOB B PEAbHOW KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3Mepsl STHX 0OBEKTOB I10 MOPSIKY BETHYNHEI.

Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaTbCsd IpPU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MWCIIONb30BaThb IPU3HAKH U
CBOMCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

[TpoBOAMTH JTOTUYECKHE PACCYKICHUS C UCTIOIB30BAaHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs NpU3HAKAMH pPaBEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEAWAHbl, NPOBEAEHHOM K THUIOTEHY3€ MpPSMOYIOJbHOIO TPEYroJIbHUKA, B PELICHUU
TEOMETPUUYECKUX 3aad.

OnpenensaTb NapauIeIbHOCTh MPSAMBIX C MOMOIIbIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSAMOM 10 TOYEK JAPYroy IpsIMOiA.

Pemiats 3a1aun Ha kieT4aToi Oymare.

[IpoBOAMTH BBIYMCIEHUS W HAXOAWUThb 4YHUCIOBbIE W OYKBEHHbIE 3HAYEHHUS YIJIOB B
FeOMETPUUECKUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOWCTB yIJI0B, 00pa30BaHHBIX IPH NEPECCUEHHUH IBYX MapauIeIbHbIX MPSAMBIX ceKyllei. PemaTth
IIPAKTUYECKHE 3a/1a4 Ha HAXO0XK/ICHUE YIJIOB.

Brnazners noHsATHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONpPEAEsATh OMCCEKTPUCY yIiia
U CepeNHHBIN NEePIEeHINKYISAP K OTPE3KY Kak FeOMETPHUUECKHUE MECTa TOUEK.

DopMyIUpPOBaTh ONpPEACNICHUsI OKPYKHOCTH M KPYra, XOpJAbl M JHaMeTpa OKPYKHOCTH,
I10JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSATH 3TH CBOWCTBA IIPU PEILIEHUU 3aau.

Bragers moHATHEM ONUCAaHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HaXOAWTh €€
ueHTp. Ilonp3oBaThcs GakTamMu 0 TOM, YTO OUCCEKTPHUCH! YIIIOB TPEYTroJIbHUKA MEPECEKA0TCs B
OJIHOIl TOYKE, U O TOM, YTO CEpeIMHHbIE MEPHEeHAUKYISAPbl K CTOPOHAM TpPEYrojbHUKa
[IEPECEKAIOTCS B OJIHOM TOUKE.

Brnagerp noHATHEM KacaTenbHOM K  OKPYKHOCTHM, IOJb30BaTbCsl TEOPEMOW O
NEPIECHIUKYIIIPHOCTH KacaTeIbHON U paguyca, IPOBEAEHHOTO K TOYKE KaCaHU.

[Tosmb30BaTbCcd  NPOCTEUIIMMH  TE€OMETPUYECKMMHM  HEPABCHCTBAMM, IIOHMMATh HX
MIPAaKTUYECKUM CMBICIL.

ITpoBOANTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOEHHMS C TOMOLIBIO HUPKYJIIS U IMHEHKU.



K xoniy oOydeHuss B 8 kJacce 0OOydYarOMMICS MOJYYUT CIEAYIONIAE TMPEIMETHBIC
pE3yJIbTaThL:

Pacnio3naBath OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, UX SJEMEHTHI, MOJb30BaThCA HX
CBOICTBaMH MPU PEUICHUH FT€OMETPUUECKHX 3a]1a.

[IpuMeHsTh CBOICTBA TOUKH MEpEeceYeHHs] MeOuaH TpeyrojbHHKa (LIEHTpa Macc) B
pelIeHny 3aj1ay.

Buaners nmonsiTueM cpeAaHel JIMHUM TPEYroJibHUKA U Tpaneluu, IPUMEHSITh UX CBOMCTBA
IpU pelIeHud TreoMeTpuueckux 3amad. llomp3oBaTbes Teopemoit Paneca U TeopeMoil o
MPOMOPLUUOHAIIBHBIX OTPE3KAaX, IPUMEHATh UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[IpuMeHsATh pU3HAKK TO00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUECKUX 3aau.

[Tonp3oBatbest Teopemoit [Tudaropa st penieHnst reOMETPUYECKHUX U MPAKTUYECKHX 3a/1a4.
Ctpouth MaTeMaTHYECKYIO MOJEIb B MPAKTUYECKUX 3a/1a4ax, CAMOCTOSITENILHO JIeJIaTh YepPTEXK U
HAXOJHUTh COOTBETCTBYIOIIHE JIMHBI.

Brnagers moHsATHSMH CUHYCa, KOCMHYCa W TaHI€HCAa OCTPOro Yyrijia MpsIMOYTIOJbHOIO
TpeyroyibHUKA. [101630BaThCS STUMU MTOHATUSAMH VIS PEIICHUS MPAKTHYECKUX 3a7a4.

Bbruncnsate  (pasnuyHbBIME - cOcOO0aMM)  IUIOHIQ[b  TPEYroJbHUKAa W IUIOUIAAU
MHOTOYTOJIbHBIX  Guryp (moyb3ysAch, TI€ HEOOXOAUMO, KalubKymnsTopoM). I[IpumeHSTH
[IOJIyYEHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1adax.

Brnagerb NOHATHAMM BIOMCAHHOIO M ILEHTPAIbHOIO YIJa, HCIOJb30BATh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriaax MeXIy XopJaMu (CEKYIIMMU) U YIIIe MEXy KacaTelIbHON U XOpA0U MPU
PEIICHNH T€OMETPUUECKUX 3aad.

Bragers moHsATHEM ONHUCAHHOTO YETHIPEXYTOJbHHKA, MPUMEHSATh CBOICTBA ONMUCAHHOIO
YeTHIPEXYTOJIbHUKA NPU PELICHUH 3a/1a4.

[IpuMeHATh MOy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTU4YEeCKHUE MOJEIH IS
3a/1a4 pearbHOU )KM3HU U MTPOBOANTH COOTBETCTBYIOIIUE BHIYUCICHUS C TPUMEHEHHEM O00us
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'71€ HEOOXOUMO, KAJBKYJIATOPOM).

K xoniy oOydenuss B 9 kJiacce OOydYarOMMICS TMOJYYUT CIEAYIOIIHME TPEIMETHBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETPUUECKHE (YHKIIMH OCTPBIX YIIIOB, HAXOIUTH C UX TIOMOIIBIO PA3INYHbIE
AJIEMEHTHI TMPSMOYTOJIBHOTO TPEYrojJbHUKA («pPEUIeHHE MPSIMOYIOJbHBIX TPEYTOJIbHUKOBY).
HaxoauTsb (¢ TOMOIIBIO KANbKYJISTOPA) JUIMHBI U YTJIbI ISl HETaOJIWYHBIX 3HAUEHUH.

[Tonb30BaTbes hopMylnaMu MPUBEIEHUSI H OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM
JUTSL HAXOXKJEHUSI COOTHOIIEHUH MEXI1Yy TPUTOHOMETPUUECKUMU BETUUMHAMM.

Hcnonp30BaTh T€OpEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXK/IEHUS PA3IUYHbIX 3JIEMEHTOB
TpPEeyrojbHUKa («peleHue TPEYroJbHUKOBY»), MPUMEHITh MX MPU PELIEHUH TeOMETPUYECKHUX
3azad.

Brnagetrs moHsTHSIME TIpeoOpa3oBaHus 000, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX
¢uryp. [Toap30BaThCsi CBOWCTBAMH MOA00US TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCISITH JTUHBI 1
HaXOJIUTh YIJIbl y MOJ00HBIX (uryp. [IpuMeHATs CBOMCTBA MOAOOMS B MPAKTHYECKUX 3aadax.
YMeTh NPUBOJUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

ITonp30BaTbcs TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeJIbHOM.

[Tonmp30BaThbCcsi BEKTOpaMH, TMOHUMATh HMX T'C€OMETPUYECKHMA W (U3UYECKUN CMBICI,
NPUMEHSTh UX B PEIICHUH TEOMETPUYEeCKHX W (u3mdeckux 3amad. [IpuMeHsTh CKaaspHOe
MPOU3BE/ICHNE BEKTOPOB ISl HAXOXKACHUS IJIUH U YIJIOB.



[Tonp3oBaTbcss METOAOM KOOpPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUH
TreOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners moHATHAMU MPaBWIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYXXHOCTH, JUIMHBI JYyTH
OKPY)KHOCTHM M paJMaHHOW Mepbl yIja, YMeTb BBIUMCIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TprMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETPUH (PHUTYp, TPUMEHSTH ABMKEHHS IUIOCKOCTH B
IIPOCTEUILNX CIIyqasiX.

[TprMeHATh NOTy4YEHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHE MOAEIH IS
3ajjay peaJbHOM KHU3HHU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHUECKUX (DYHKIHH (TIOJIB3YSChH, I'/Ie HEOOXOIUMO, KAIbKYIATOPOM).



7 KJIACC

HaumenoBanue pa3aesioB u

TEMATHYECKOE INTAHUPOBAHHME

KoanuecTBo 4acoB

OcCHOBHBIE BH/IbI

(GUTYpHI U KX CBOWCTBA.
N3mepenne reomeTpudecKux
BEJIMYMH

r€OMETPUUYECKHE OOBEKTHI.
MHOroyronsHuK, J0MaHasl.
CMexHbIe U BEpTUKAJIbHbIE
yrasl. Paborta ¢
IPOCTEUIIMMHU YEePTEKAMHU.
W3mepeHune TUHEHHbIX U
YIJIOBBIX BEJIMYHH,
BBIUHCIICHHE OTPE3KOB U
YIJIOB

Ne i/ Kontpousb
TeM NPOrpamMMbl Bcero OcHoBHoOe coaep:kaHue AesITeJIbHOCTH
HbIE
00y4yarImuxcs
padoThI
1 [Ipocreiimme reomeTpudecKue 14 IIpocreiimne PopMynMpOBaTH OCHOBHBIE

IIOHATUSA U ONPEICICHUS.
Pacnio3naBate n3y4eHHbIE
reoMeTpuIecKue GUrypsl,
OIIPEACIIATh UX B3aUMHOE
pacIoI0KEHUE, BBIIOJIHATD
YepTexX 110 YCIOBHIO 3a7a4u.
IIpoBoauTh mpocTEiIINE
IIOCTPOEHUS C TOMOIIBIO
LHUPKYJIS ¥ JINHEUKHU.
H3mMepAaTh TMHENHHbIE U
YTJIOBBIE BEJIMYHUHBI
TEOMETPUUYECKUX U
NPaKTUYECKUX OOBEKTOB.
Onpenensrs «Ha rias»
pa3Mepbl peaabHbIX
00BEKTOB, MPOBOAUTH
rpyOyIO OLIEHKY UX pa3MEpOB.
Pemate 3amaun Ha
BBIYNCIICHHE JIJIUH OTPE3KOB
Y BEJIMYUH yrioB. Pemars
3a/1a4M Ha B3aMMHOE




pacroioxeHue
reOMEeTPUUECKUX PUryp.
[TpoBoauTh KI1acCU(UKALINIO
YIJIOB, BBIYUCIIATH JIMHEWHBIE
U YTJIOBBIE BEJINYMHBI,
POBOJIUTH HEOOXOAUMBIE
JI0Ka3aTeJIbHbIE
paccyxieHusi. 3HaKOMHUTbHCSI C
HUCTOPHUEN pa3BUTHUS
reoMeTpUH

TpeyroabHUKH

22

IlonsTHE O paBHBIX
TPEYroJbHUKAX U
IIEPBUYHBIE [TPE/ICTABICHUS
0 paBHBIX (urypax. Tpu
IIPU3HAKa PABEHCTBA
TpeyrojabHUKOB. [Ipu3naku
paBEHCTBA MPSMOYTOJIBHBIX
TpPEeYrojabHUKOB. CBOICTBO
MeAMaHbl IPSIMOYTOJIBHOTO
TPEYroJbHHKA,

IIPOBECHHON K TUIIOTEHY3E.

PaBHOGeipeHHbBIE 1
PaBHOCTOPOHHHE
TpeyroiabHuku. [lpu3Haku u
CBOICTBA paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
HepaBeHncTBa B reOMETpHH.
[IpssMoyTONBHBIN
TPEYTOJIBHUK ¢ yrioM B 30°

Pacnio3naBatk nmapel paBHbIX
TPEYroJIbHUKOB Ha TOTOBBIX
yeprexax (C ykazaHuem
MpU3HaKoB). BEIBOIUTH
clleIcTBUS (pPaBEHCTB
COOTBETCTBYIOLINX
3JIEMEHTOB) U3 PAaBEHCTB
TPEYrOJIbHUKOB.
dopMynupoBaTh
oTpe/ieNIeHus:
OCTPOYTOJIBHOTO,
TYNOYTOJILHOTO,
IPSIMOYTOJIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB;
OMCCEKTPUCHI, BBICOTHI,
MeIaHbl TPEYroJIbHUKA,
CEpEMHHOTO
MEepHEeHIUKYIIsIpa OTPE3Ka;




[TapannensHble MpsMBbIE,
CyMMa YIJIOB TPEYTOJIbHUKA

14

ITapanienpHble psMBIE, UX
ceorcTBa. Hakpecr
JeXallue, COOTBETCTBEHHBIE
Y OTHOCTOPOHHHUE YTIIBI,
0o0pa3oBaHHbIE ITPU
IIEPECCUECHUH
MapaJyIEIbHBIX MPSAMBIX
cekymien). [Ipuznak
NapaJUIEIbHOCTH MPSIMBIX
4yepe3 paBeHCTBO
PacCTOSIHUM OT TOYEK OJHOMU
IIPSAIMOM 10 BTOPOU IIPSIMOM.
Cymma yrinoB
TpeyroJibHuKa. BHenHne
YTJIBI TPEYTOJIbHUKA

nepuMeTpa TpEyrojJbHUKA.
®opmyJIHpPOBaTh CBOMCTBA U
pU3HAKU PAaBHOOEAPEHHOTO
TpeyroyibHUKa. CTPOUTH
YEPTEKHU, PELIATh 3a7a4H C
IIOMOUIbIO HAXO0XKJICHUS
PaBHBIX TPEYTOJIbHUKOB.
[IpuMeHATs npU3HAKK
paBEHCTBA NPSAMOYTOJIbHBIX
TPEYroJIbHUKOB B 3ajjauax.
Hcnonb3oBats nudpossie
pEeCypChI J1sl UCCIEA0OBaHUS
CBOMCTB U3y4aeMbIX QUTYP.
3HaKOMUTBCS C UCTOPHUEH
pPa3BUTHUS TECOMETPUU

DopMyIHpPOBATH MOHATHE
napajieIbHbIX MPSMBIX,
HaXOJWUTh MPAKTUUYECKHE
npuMepsbl. M3ydats cBoMCTBa
YTJI0B, 00pa30BaHHBIX MPU
IIEPECEUECHUH NapaJIeIIbHBIX
IPSIMBIX CEKYLIEH.
[IpoBoauTh HOKA3aTENBHCTBA
NapauIeIbHOCTU ABYX
IPSIMBIX C TOMOLIBIO YTJIOB,
00pa30BaHHBIX MIPH
NEPECEUEHUH ITUX MPSAMBIX
TpeTher NpsAMO. Berancnsate
CyMMY YIJIOB TPEYTOJIbHUKA U
MHOToyrojpHuka. Haxoaurs




OKpy>KHOCTb U KPYT.
I'eomeTpuyeckue nocTpoeHus

14

OKpy»XHOCTb, XOpZia U
JUaMETp UX CBOMCTBA.
Kacarenbnas
OKpyx’HOCTU. OKPYXKHOCTb,
BIMcaHHas B yroJj. [lonstue
o 'MT, npumenenue B
3ajavax. buccekrpuca n
CepEMHHBIN
NEPIEHIUKYIISAP KaK
reOMETPUUYECKUE MECTA
ToueK. OKpyKHOCTb,
ONMCAaHHAs 0KOJIO
TpPeYroJbHUKA.
OKpy’XKHOCTb, BIIUCAaHHAs B
TpeyroibHuK. [Ipocreiimme
3aJ]a4M Ha IOCTPOEHUE

YHCIIOBBIC U OYKBCHHBIE
3HA4YEHMS YIJIOB B
F€OMETPUUYECKHX 3a/1a4ax C
HCII0JIb30BAHUEM TEOPEM O
CyMMe€ YIJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHHUKA.
3HaKOMUTBLCS C UCTOPUEH
pa3BUTHUS TEOMETPUU
DopmyIUpoBaTh
ONpeIEeTICHUs: OKPYKHOCTH,
XOp/Ibl, TUaMeTpa u
KACaTeJIbHOM K OKPYKHOCTH.
N3yuaTpe ux CBOMCTBA,
MPU3HAKHU, CTPOUTH YEPTEKH.
UccnenoBath, B TOM yucie
UCTIONB3YS HU(PPOBBIE
PECYPCHI: OKPYKHOCTB,
BIIMCAHHYIO B YrOJI; LEHTP
OKPY>KHOCTH, BIIUCAHHOH B
yTOJ1; paBEHCTBO OTPE3KOB
KacaTenbHbIX. Mcronbs3oBaTh
Mmeton I'MT s
JTIOKa3aTelIbCTBA TEOPEM O
nepeceuyeHrH OMCCEKTPHC
YIJIOB TPEYTOJIbHUKA U
CepEeIMHHBIX
NEePHEHANKYIISPOB K
CTOpOHAM TPEYTOJbHHUKA C
nomombio 'MT. OBnageBathb
TOHSATUSMH BIUCAHHOU U




5 [ToBTOpenue, 06061mIeHNE
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

[ToBTOpenue n 06001IeHNE
OCHOBHBIX MTOHSATHH U
METOJIOB Kypca 7 Kiacca

OIMCAaHHOU OKPYKHOCTEU
TPEYroJIbHUKA, HAXOIUTh
LEHTPBI TUX OKPYKHOCTEH.
Pemats ocHOBHBIE 3a7a4n Ha
IIOCTPOCHHUE: YIJIa, PABHOTO
JTAHHOMY; CEpEAMHHOIO
NEPIEHIUKYJIPA TaHHOTO
OTpe3Ka; NPsMOH,
MPOXOJIAILIEH Yepe3 JaHHYIO
TOUKY U NEePHEHANKYIIPHON
JTAaHHOU MPSIMOiA;
OMCCEKTPUCH] JAHHOTO YIJIa;
TPEYrOJIbHUKOB I10
pa3IMYHbIM JIEMEHTAM.
3HAKOMUTHCS C UCTOPUEH
pa3BUTHS FEOMETPUU

Pemrate 3aJa4H Ha
INOBTOpPCHHC,
HWITIOCTPUPYIOIIUC CBA3U
MCXKAY pa3JInYHbIMU 4aCTIAMU

Kypca




8 KVIACC

HaumenoBaHue pa3jiesioB U

KoanuecTBo 4acoB

OcHOBHBIE BUBI

IIPU3HAKU U CBOMCTBA.
Yacrasle cnyyan
napajuieIorpaMMOB
(mpsAMOYTOJILHUK, POMO,
KBaJpaT), UX MPU3HAKU U
cBoiicTBa. Tpamnerus.
PaBHOOOKas U
HPSMOYTOJIbHAs TPAICIHH.

Merton yaABOEHUS MEAUAHBI.

[{enTpanbHas cuMMeETpUs

Ne i/ KonTpoas
TeM NMPOrpaMmMbIl Bcero OcHoOBHOE coep:kaHue AeATeTbHOCTH
HbIE
00y4yarImuxcs
padoThI
1 YeThIpEXyTrobHUKU 12 1 [Tapannenorpamm, ero N300pakaTh 1 HAXOAUTH HA

yepTekax
YETBIPEXYTOJIbHUKH Pa3HbIX
BUJIOB U UX 3JIEMEHTHI.
DopMynHMpoBaTh
OIIpeACICHUS:
napajuIeIorpaMma,
IpsSMOYTOJIbHUKA, poMOa,
KBaJlpaTa, Tpareuuu,
paBHOOOKOI Tpanenuu,
IIPSIMOYTOJIBHOW Tpanenuu.
Jlokxa3sIBaTh M UCHOJIB30BATH
IIPU PELICHNH 3a/1a4
IIPU3HAKU U CBOWCTBA!
napajuIeIorpaMma,
OpsSMOYTOJIbHUKA, poMOa,
KBaJlpaTa, Tpareuuu,
paBHOOOKOH Tpaneuuu,
MPSIMOYTOJIBHOM TpaIlelnH.
[IpumeHsTH METOA YABOCHUS
M€JIMaHbl TPEYTOJIbHUKA.
Hcnonw3zoBath mudpoBbie
pecypcehl I UCCIIE0BaHUS




CBOWCTB M3y4aeMbIX QUTYP.
3HAKOMUTBCS C UCTOPUEI
pPa3BUTUS FEOMETPUU

Teopema daneca u Teopema o
IIPOIOPLUOHAIIBHBIX OTPE3KaX,
N0JJ00HBIE TPEYTOJIbHUKU
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Teopema daneca u Teopema
0 MPONOPLMOHAIBHBIX
otpe3kax. CpeaHsist TUHUS
TpeyrojibHuka. Tpanernus,
ee CpeIHsIsl TUHUS.
[TponopuiroHanbHbIe
otpesku. LlenTp macc B
TpeyrosnbHuKe. [1o100HbIE
TpeyroJbHuKH. Tpu
MpU3HAKA T0100Ms
TPEYrOJIbHUKOB.
[Tpumenenue nmoaoous npu
pEIIeHUU TPAKTHYECKUX
3a1a4

[IpoBOAMTH MOCTPOCHMUS C
IIOMOILBIO LIUPKYJIS U
JIMHEUKU C UCII0Ib30BAHNE
TeopeMbl Daneca U TEOPEMBI
0 MPONOPLHUOHATBHBIX
OTpE3Kax, CTPOUTh
YETBEPTHIN
IIPONOPLIUOHAIBHBINA OTPE30K.
[IpoBOANTH 10KA3ATENBCTBO
TOTO, YTO MEJUAHBI
TPEYrOJIbHUKA [TEPECEKAOTCS
B OJIHOW TOYKE, U HAXOAUTh
CBA3b C LIEHTPOM Macc,
HaxXOJUTh OTHOILECHHE, B
KOTOPOM MEJMaHBbI JEIATCA
TOYKOM UX IEPECCUCHHUS.
Haxoauts momo6ubIe
TPEYTOJIBHUKHA Ha TOTOBBIX
YepTekax ¢ yKa3aHuem
COOTBETCTBYIOIINX
NpPU3HAKOB noao6us. Pemars
3aJauu Ha 1Mo100HbIe
TPEYTOJIbHUKHU C ITOMOILBIO
CaMOCTOSATEIIBHOIO
IIOCTPOEHHUSI UEPTEXKEN U
HaXO0XACHUS MMOJ00OHBIX
TpeyrojabHUKOB. [IpoBoAUTH




JI0Ka3aTeNbCTBA C
UCIOJIb30BaHUEM ITPU3HAKOB
nono6us. JlokasbBaTh TpU
IpU3HAKa 000U
TpeyrojabHUKOB. [IpuMeHATH
IIOJIyYEHHbIE 3HAHUS IIPU
pELIEHNN T€OMETPUUYECKUX U
IPAKTUYECKUX 3ajau.
3HAKOMUTHCS C UCTOPHUEH
pa3BUTHS FEOMETPUU

IInomans. Haxoxaenue
IJIOMIAJEN TPEYTOJIbHUKOB U
MHOTOYTOJIBHBIX (pUryp.
[Tnomaan moxoOHBIX Guryp

14

CaoiicTBa miomnaaeu
reOMETPHUECKUX (DUTyp.
@opmyJIbl AJIs TUIOLLAINA
TPEYTOJIbHUKA,
napajuiesiorpamma,
Tpaneuuu. Beraucienue
TIoIIaied CIOXHBIX QUTyp.
[Tnomanu duryp Ha
KJIeT4aToi Oymare.
[Tnomaau mogo0HBIX
¢uryp. 3amauu c
MPAKTUICCKHM
coaepkanueM. Pemenue
3a]1a4 ¢ TOMOIIBIO METOA
BCIIOMOTaTEeNbHOM MJIOMIAIN

OBnaneBath NEPBUYHBIMU
NpeICTaBICHUIMHU 00 00mIei
TEOpUH IUIOIIAU (MEPHI),
(hopMyIIIpOBaTh CBOKCTBA
IUIOILAM, BBIACHATH UX
HarJISIIHBIA CMBICIL.
BeiBoauts hopMyiibl
IUIOINAAM MapasiesorpaMma,
TPEYroJbHUKA, TPAMELUH U3
(hopMmyBI ITOIIA N
MpsIMOYTOJIbHUKA (KBapaTa).
BoiBoauth hopmyibt
TUTOIIAH BBIITYKJIOTO
4eThIPEXyroJbHUKA Uepes3
JIMarOHAIN U YTOJI MEXITY
HUMH. HaxomuTs miommaau
¢buryp, n300paxeHHBIX HA
KJIeT4aToi Oymare,
HCIIOJIb30BaTh pa3dueHne
¢Gurypsl Ha 4acTH U




noctpauBanue. Pazoupatsp
IIPUMEPBI UCIIOJIb30BAHUS
BCIIOMOT'aTEJIbHOM IIJIOIIAIN
JUISL peLeHus
F€OMETPUUYECKHX 3a/1au.
Haxonuts mnomanu
noTI00HBIX uryp.
BpruncisaTe nmomaamn
Pa3IUYHBIX MHOTOYTOJIbHBIX
¢uryp. Pemars 3amaun Ha
IJIOLIAJb C IPAKTUYECKUM
coJiepKaHUuEM

Teopema [Iudaropa n Havana
TPUTOHOMETPUHU

10

Teopema [Tudaropa, ee
npuMmenenue. Onpenenenye
TPUTOHOMETPUYECKUX
(byHKIMIA OCTpOTO yria
IPSMOYTOJIBHOTO
TPEyroJIbHUKA,
TPUTOHOMETPUUYECKHE
COOTHOLICHHUS B
NPSAMOYTOJIBHOM
TpeyroiabHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE
TOKAECTBO

Jlokxa3sIBaTh TEOPEMY
[Mudaropa, ncrnonb30Bath ee
B IIPAKTUYECKHUX
BBIUNCIICHUSX.
dopMynupoBaTh
OlpecIeHus
TPUTOHOMETPUYECKHUX
(yHKIMI ocTpOro yria,
IPOBEPATH UX KOPPEKTHOCTb.
BremBoauts
TPUTOHOMETPHUUECKUE
COOTHOLLIEHUS B
IPSIMOYTOJIBHOM
TpeyroiabHuke. Mcecnenosars
COOTHOILIEHUS MEXKITY
CTOPOHAaMH B
MPSIMOYTOJIbHBIX
TPEYroJbHUKaX C YIIIaMH B




Vel B OKPY’KHOCTH.
BnucanHbie u onucaHHbBIC
YCTBIPCXYT'OJIbHUKH.

KacarenbHble K OKPYKHOCTH.

Kacanue okpyxHOCTEM

13

BrincanHble 1 IEHTpaIbHbIE
YTIIBL, YTOJI MEXIY
KacaTelIbHON U XOPJIOH.
VYTIiel MeXAY XOpIaMu U
CeKyllnMU. Brincanusle n
ONMCAaHHbIE
YEThIPEXYTOJbHUKH, UX
IIPU3HAKU U CBOMCTBA.
IIpuMeHeHne 3TUX CBOMCTB
IIPY pELICHUN
reOMETPUUYECKUX 3a7ad.
B3aumHoe pacnonoxenue
JIBYX OKPYXHOCTEM, 001ue
kacarenbHble. Kacanue
okpyxxHocTen Kacanue
OKPYXHOCTEU

45° 1 45°; 30° n 60°.
Hcnons3oBath hopmMyIibl
IIPUBEJEHUS U OCHOBHOE
TPUTOHOMETPUUECKOE
TOKIECTBO ISl HAXOXKICHUS
COOTHOILIEHUN MEXKTY
TPUTOHOMETPUUECKUMU
(OYHKITUSAMU PA3ITAYHBIX
OCTpbIX yriioB. [IpumeHaTs
MOJIyYCHHBIC 3HAHUS U
YMEHUS [IPU PELICHUH
MPaKTUYECKHX 3a]1a4.
3HaKOMUTBCS C UCTOPHUEH
pa3BUTHUS TEOMETPUU

®opMynupoBaTh OCHOBHBIE
OIpeieNIeHus], CBSI3aHHbIE C
yTIJ1aMu B Kpyre (BIMCAaHHBIN
yTOJI, IEHTPAIbHBIN yrom).
HaxonuTs BucaHHbIE YIUIBI,
ONMparoLIrecst Ha OJIHY YTy,
BBIUUCIISTH YIJIbI C TOMOIIbIO
TEOPEMBI O BHUCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM
YETBIPEXYTOJIbHUKE, TEOPEMBI
0 LIEHTPAJILHOM YTJIE.
Hccnenosats, B TOM 4ucie ¢
HOMOIIBIO ITU(PPOBBIX
pecypcoB, BIIUCAaHHBIE U
OTHMCAaHHbIE
YEeThIPEXYTOJIbHUKH,




BBIBOJIUTH UX CBOMCTBA U
IIPHU3HAKHU. Hcnons3oBaTs 3TH
CBOMCTBa 1 IIpU3HAKU IIPpH
PEIICHNH 3aaa4

[ToBTopenue, 06001IEHNE
3HAHUU

[ToBTOpEHNE OCHOBHBIX
MOHATUN U METOJOB KYpCOB
7 u 8 xi1accoB, 0000IIEHHE
3HAHUU

Pemars 3a7aun Ha
MIOBTOPEHUE,
WJUTIOCTPUPYIOIIHUE CBA3U
MEX]ly pa3MYHbIMU YaCTSIMU

Kypca

OBILIEE KOJIMYECTBO YACOB I10
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9 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Tpuronomerpusi. Teopembl
KOCHHYCOB U CUHYCOB.
Pemenne TpeyroibHUKOB

KoanuecTBo 4acoB

Bcero  Kourpoanb
Hble padoThI
16 1

OcHOBHOE COACPIKAHUC

Onpenenenue
TPUTOHOMETPUYECKHUX
¢yskuii yrinos ot 0° 1o
180°. ®opmyiibt
npuseneHus. Teopema
KOCHHYCOB, TEOpEMa
CUHYCOB. Pemenue
TPEYTrOJIbBHUKOB.
IIpakTHueckoe NpUMEHEHHE
JIOKa3aHHBIX TEOPEM

OCHOBHBIE BUIEI
JeSITeIbHOCTH 00yYaroIuXCst

DopmyIHpOBaTh
ornpezeNeHus
TPUTOHOMETPHICCKHUX
(GYHKIMH TYTIBIX B IPSMBIX
yri0B. BEIBOAUTE TEOpeMy
KOCHHYCOB U TEOPEMY
CHUHYCOB (C paznycoM
OTHMCAHHOIN OKPY>KHOCTH).
BoiBoauts popmysnsl ans
BBIUMCJICHHUSI TJIOMIAACH ¢
UCIIOJIb30BaHUEM TEOPEM
TpuronomeTpuu (popmyma
IUIONIA/IA TPEYTOJIbHUKA
yepe3 IB€ CTOPOHBI U yTOJ
MeXy HUMH, (hopMyIa
TUTOMIA/IA YEeThIPEXyroJbHUKA
yepe3 ero JUaroHajau U yroiu
MeXy HUMH). Pemiate
TpeyroiabHUKU. Pemars
MPaKTHYECKHUE 3aa9H,
CBOJISIIITECS] K HAXO0XKICHUTO
Pa3IUYHBIX AJIEMEHTOB
TpeyrojbHUKa




[IpeoOpaszoBanue mogoous. 10 [Tonsitue o mpeobpazoBannu  OcBauBaTh MOHATHE
MeTtpuyeckue COOTHOUICHHUS B nono6usi. COOTBETCTBEHHbIE = MpeoOpa3oBaHUs MOA0OUS.
OKPY>KHOCTH AJIEMEHTHI MOA00HBIX HccnenoBarb OTHOLIECHHUE
¢duryp. Teopema o JUHEHHBIX JIEMEHTOB QUTYP
MIPOU3BEICHUU OTPE3KOB pu peoOpa3oBaHUU
XOp, TeopemMa o nonobus. Haxoauts
NIPOU3BEACHUHU OTPE3KOB npUMepsbI o100us B
CEeKYIINX, TeopemMa 0 OKpY’Karomien
KBaJ[paTe KacaTeIbHOM. JeHCTBUTEIILHOCTH.
IIpuMeHeHue B penieHun BriBOguTE MeTpHuecKue
TreOMETPUUYECKUX 3a7a4 COOTHOIIEHUS MEXKTY
OTpE3KaMH XOpJ, CeKYIINX U
KacaTeJbHBIX C
UCIIOJIb30BaHNEM BITUCAHHBIX
YTJIOB U TTOJI00HBIX
TpPEyrojJbHUKOB. Pemarp
TeOMETPHUECKHUE 3a/1a41 U
3a7]a4M U3 pEATbHOM JKU3HHU C
UCTIOJIb30BaHUEM IOI00HBIX
TPEYroJbHUKOB
Bekropsr 12 OmnpeneneHne BEKTOPOB, Hcnonp30BaTh BEKTOPHI KakK

CJIO’)KEHHE U BBIYUTAHUE
BEKTOPOB, YMHOKEHUE
BEKTOpAa Ha YUCJIO.
Pusnueckuii u
T€OMETPUYECKUM CMBICT
BEKTOpOB. Pasiioxenue
BEKTOpA IO IBYM
HEKOJUTMHEAPHBIM
BekTopaM. KoopanHats!

HarpaBJIeHHBIE OTPE3KH,
UCCIIEIOBATh
F€OMETPUYECKUN
(mepemernienue) u
(usnueckuii (Cuiia) CMBICIBI
BEKTOPOB. 3HATh
OTIpeIeIICHUS] CYMMBI H
pPa3HOCTH BEKTOPOB,
YMHOXXEHUS BEKTOpa Ha




BekTopa. CKajsipHoe
IIPOM3BEICHUE BEKTOPOB,
ero MNpuMeHeHHe i
HaXO0XKJCHUS JJIUH U YIJIOB.
Pemenue 3anau ¢ nomouibo
BEKTOpOB. [Ipumenenue
BEKTOPOB IS PEILICHUS
3aja4 GU3NKU

YUCII0, UCCIIE0BATH
reOMETPUUYECKUI U
(bu3HUecKul CMBICITBI ATHUX
onepanuii. Pemars
F€OMETPUYECKHE 3a1a4U C
UCIIOJIb30BAHUEM BEKTOPOB.
PackiianpiBats BEKTOp 110
JIBYM HEKOJUIMHEAPHBIM
BeKkTOpaM. HMcronb3oBarh
CKAJIIPHOE IPOU3BEIACHUE
BEKTOPOB, BBIBOJAUTH €0
OCHOBHBIE CBOMCTBA.
Brruucnsate cymmy, pa3HOCTh
U CKAJIIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpJMHATAX.
[IpuMenaTH CKanspHOE
IIPOU3BEJICHUE IS
HaXO0X/IEHUs JUIMH U YTJIOB

Z[eKapTOBH KOOpAWHATEI HA
IIJIOCKOCTH

JlexapToBbI KOOPAMHATBI
TOYEK Ha IUIOCKOCTH.
YpaBHEHME NPAMON.
YpaBHEHHE OKPYKHOCTH.
Koopaunats! Touek
[IEPECEUCHUS OKPYKHOCTH U
npssMo. Metoa KoopauHaT
IIPU PELICHUH
FEOMETPUYECKUX 3a]1aY,
MIPAKTHUYECKUX 3a/1a4

OcBauBaTh NOHATHE
MPSMOYTOJIBHOM CUCTEMBI
KOOPAWHAT, IEKapTOBBIX
KOOpAWHAT TOYKH. BeIBOAUTH
ypaBHEHUE MPSIMON 1
OKPY>KHOCTH. BbIIensTsb
ITOJIHBIN KBaApaT s
HaxO0XIEHU LIEHTpa U
pannyca OKpyKHOCTH I10 €e
ypaBHEeHUIO. PemaTe 3agaun
Ha HaXOXKJICHHE TOUEK
MepeCceUCHUs MPSAMbBIX U




OKPY’KHOCTEH C IIOMOIIBIO
MeTO/1a KOOP/AUHAT.
Hcnonb3oBaTh CBOKWCTBA
yII10BOTO KO3 purmenTa
IpsIMOM IIPU pellieHu  3a/ad,
JUISL OLIPENEIICHUS
PAaCIIOJIOKEHUS MIPSIMOM.
[IpuMeHsSITh KOOPANHATHI IPH
pELIeHUH TEOMETPUUYECKUX U
IPAKTUYECKUX 3ajad, JJs
MOCTPOCHUS MAaTEMATHUECKUX
MoJieJIel peallbHbIX 3a/1a4
(«MeTo KOOpIUHATY).
[Tonb3oBatbes st
MMOCTPOEHUS U UCCIIEIOBAHUI
U(PPOBBIMU PECYpCaMHu.
3HAKOMUTHCS C UCTOPHUEH
Pa3BHUTHS TCOMETPHH

IIpaBriIbHBIE MHOTOYTOJIBHUKH.
JInuHa OKpyKHOCTH U TLIOIAAb
Kpyra. Beraucnenue miomanaei

IIpaBunbpHBIE
MHOT'OyTOJIbHUKH. Yucio .
JlnuHa OKpyKHOCTH, IyTH
OKpY>KHOCTHU. PagnanHas
Mepa yria. [nomans kpyra,
CEKTOpa, CECTMEHTa

dopMynupoBaTh
ONpeJIETICHUE TIPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOJIUTh
ux 35eMeHThl. [lonp30BaTbCs
MOHATUEM JUIMHBI
OKPY’>KHOCTH, BBEJICHHBIM C
IIOMOILBIO TIPABUIIBHBIX
MHOI'OYTOJIbHUKOB,
OIPEIENATh YUCIIO T, NIIUHY
IyTU U PaIHAHHYIO MEPY
yriaa. IIpoBoauts nepexon ot




paguaHHOM MEPBHI yIia K
rpagycHOI 1 Ha0OOPOT.
OnpenensTs MI0MAAb Kpyra.
BriBoguTh hopmyiiel (B
rpaayCHOU U paiuaHHOMN
Mepe) ISt AJIUH JIYT,
IJIOLIAJEN CEKTOPOB U
CErMEHTOB. BbIuncisaTh
wiomanu Guryp,
BKJTFOYAIOITUX JIEMEHTHI
OKPYKHOCTH (KpyTa).
Haxoauts niomanyu B
3a/layax peajbHOU KU3HU

JIBH>KEHUS TUNIOCKOCTH

ITonsTHE O MBMOKCHUH
mrockoctu. [lapaienbHbliid
MEepeHoc, MOBOPOT
IIprMmeneHne npu pereHnu
3ajay

Pazbupats npumepsl,
WUTIOCTPUPYIOIINE TOHSTHS
JaBrkeHus. PopMynupoBaTh
OIIpeeNICHNUs TapaJuIEIbHOTO
IepeHoca, NoBOpoTa "
OCEBOM CUMMETPHH.
BreBoauTh X CBOMCTBA,
HaXOJHUTh HEMO/IBHKHBIE
Touku. HaxoauTh LIeHTpBI U
OCH CUMMETPHI MPOCTEHIINX
¢uryp. Ilpumensts
napaJuIeIbHbIA IEPEHOC U
CUMMETPHUIO [P PELICHUN
TE€OMETPUUECKUX 3a7a4
(pa3Oupatb puMeEpHI).
Hcnonp3oBath I




IIOCTPOEHUS U UCCIIEOBAaHUI
U poBbIE PeCypChl

[ToBTOpenue, 060061IeHNE,
cucTeMaTu3alus 3HaHu!

[ToBTOpEHHE OCHOBHBIX
MOHATUI U METOJOB KYpCOB
7-9 kimaccoB, 00001IeHNE U
cUCTEeMaTu3alus 3HaHUM.
[Ipocretimue
reoMeTpuyeckue GuUrypsl u
uX cBoiicTBa. M3mepenue
TE€OMETPUYECKUX BEIIMYHH.
TpeyroybHUKA.
[TapannensHble 1
HEPIEeHIUKYIIPHBIE
npsimbie. OKpYKHOCTb U
Kpyr. 'eomerpuueckue
MOCTPOCHHUS. YTIIbI B
OKpYXHOCTH. Brincanusle u
ONMCAHHBIE OKPYKHOCTU
MHOT'OYI'OJIbHU
MHOTOYTrOJIbHUKOB. [Ipsmas
U OKPY>KHOCTb.
YeTsIpexyroJbHUKY.
BrnincanHbie 1 onucaHHbIe
YEThIPEXYTOJIbHUKH.
Teopema [Iudaropa n
Hayajia TPUTOHOMETPUH.
Pemenue o6umx
TPEYrOJIbHUKOB.
IIpaBunbpHbEIE
MHOTOYTOJIbHUKHU.

OnepupoBaTh NOHATUSIMU:
¢urypa, Touka, npsimasi, yroi,
MHOTOYTOJIbHUK,
paBHOOEIPEHHBIN U
PaBHOCTOPOHHUI
TPEeYroJIbHUKH,
NPSIMOYTOJIbHBIN
TPEYTroJbHUK, MEINaHa,
OUCCEeKTpHUca U BbICOTA
TPEYroJbHUKA,
napajuiesorpamm, pomo,
pSMOYTOJIBHUK, KBaJpaT,
Tparneunus; OKpyKHOCTb,
KacaTeNbHasi; PABEHCTBO U
nonobue puryp,
TPEYroJbHUKOB;
napanenbHOCTh U
NepIEHIUKYISIPHOCTD
IPSMBIX, YTOII MEXITY
TPSIMBIMU, CAHMMETPUS
OTHOCHTEIIEHO TOYKHU U
IpSMOIf; JUIMHA, PacCCTOSIHUE,
BEJIMYMHA YTJIa, TUIOIA b,
nepumetp. Mcnonab3oBartb
(dbopMmyIIBl: IEpUMETpa U
TUTOMIA I MHOTOYTOJIEHUKOB,
JUTHHBI OKPY>KHOCTH H
TJIOIAIN KpyTa, 00bema
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[TpeoOpaszoBanus
IJIOCKOCTH. JIBHKEHUS.
[Togobue. CummeTpus.
IImomaas. Beruncienue
mwromaneu. I nomanu
noI00HBIX (uryp.
JlexapToBbI KOOpAUHATEI HA
IJIOCKOCTH. BexTopsl Ha
INIOCKOCTH

MPSMOYTOJIBHOTO
napajuienenunesa.
OnepupoBaTh NOHATUSIMU:
PsIMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, BEKTOP;
MCIIOJIb30BaTh 3TH MOHATHUSA
JUISL TIPEJCTABIICHUS JAHHbBIX
Y peuIeHus 3a7a4, B TOM
YHClie U3 APYTrux y4eOHbIX
npeaMeroB. Pemate 3agaun
Ha OBTOPEHUE OCHOBHBIX
MOHATUH, MILTIOCTPALIUIO
CBA3EH MEXAY pa3InyHbIMU
yacTsaMu Kypca. Beioupats
METOJ JUIsl pEIICHUS 3a0a4H.
Pemate 3amaun u3
MTOBCETHEBHOMW KU3HU




ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KosuuecTso yacos DJieKTpoHHbIe HU(POBBIE
Ne i/ Tema YpoKka Beero KOHTpOJ’IbHLIe OﬁpaSOBaTe.}Ibele
padoThbI pecypchl
1 [Ipocreiimue reoMmeTpuyeckre 00bEKThI 1 Bubmiorexa LIOK
https://m.eds00.ru/8866b724
2 MHOroyroiapHUK, JJoMaHas 1 Bubmiorexa LIOK
https://m.edso0.ru/8866ch6a
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 bubmmoreia LIOK
https://m.eds00.ru/8866¢c5c0
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 Bubmiorexa LIOK
https://m.eds00.ru/8866¢7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
9 W3mepeHne TUHEHHBIX U YTIIOBBIX BEJUYHH, 1
BBIUUCIIEHUE OTPE3KOB U YIJIOB
10 N3mepenne JIMHEWHBIX U YIJIOBBIX BEJIMUYUH, 1 bubnuoreka [IOK
BBIUUCIIEHUE OTPE3KOB U YIJIOB https://m.edso0.ru/8866c3ea
11 N3mepenue INHEWHBIX U YTJIOBBIX BEJIMUYNH, 1
BBIUHCJICHHE OTPE3KOB U YIJIOB
12 W3mepeHne TUHEHHBIX U YTIIOBBIX BEJUYHH, 1
BBIUUCIIEHUE OTPE3KOB H YIJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

[lepumeTp u miomaas GUryp, COCTaBICHHBIX U3

13
MPSIMOYTOJIBHUKOB
14 [lepumeTp u momaas GUryp, COCTaBICHHBIX U3
IIPSIMOYT OJIbHUKOB
15 [ToHsiTHE O paBHBIX TPEYrOJbHUKAX U TIEPBUYHBIC bubmuorexa [JOK
IIPEJCTaBICHHS O PaBHBIX (PUT'ypax https://m.edso0.ru/8866ce80
16 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB Bubmorexa IOK
https://m.edsoo.ru/8866d1fa
17 Tpu npru3Haka paBeHCTBA TPEYTOJIBHUKOB Bubmiorexa LIOK
https://m.edso0.ru/8866d34e
18 Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB EH6H_HOTeKa LOK
https://m.edsoo0.ru/8866e01e
19 Tpu npusHaka paBeHCTBA TPEYTOJIbLHUKOB
20 Tpu npr3Haka paBeHCTBA TPEYTOJIbHUKOB
21 Tpu npusHaka paBeHCTBA TPEYTOJIbLHUKOB Brbmiorexa LIOK
https://m.edso0.ru/8866e88e
29 [Ipu3Haky paBeHCTBA MPAMOYTOJIbHBIX
TPEYroJIbHUKOB
23 [Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
TPEYrOJIbHUKOB
24 CBOMCTBO MeIMAaHBI TPSIMOYTOJILHOTO TPEYTOJIbHUKA, bubnuotexa [JOK
NPOBEAEHHON K TUTIOTEHY3€ https://m.edso0.ru/8866e9ec
o5 CBOMCTBO MeIMaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€
26 PaBHOOe/1peHHbIE U PaBHOCTOPOHHHUE TPEYTOJIbHUKU bubmorexa IOK
https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBOMCTBAa paBHOOEAPEHHOTO bubnnorexka [JOK

TPEYrOJIbHUKA

https://m.eds00.ru/8866d880



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880

28 [Tpu3Haku U CBONCTBA paBHOOEIPEHHOTO bubmumoreka [IOK
TPEyroJbHUKA https://m.edso0.ru/8866d880
29 [Tpu3Haku 1 CBOWCTBA paBHOOEIPEHHOTO bubmmoreka [IOK
TpeyroJbHUKA https://m.edso0.ru/8866e26¢
30 HepaBenctBa B reomeTpun
31 HepasenctBa B reomeTpun bubmiorexa LIOK
https://m.edso0.ru/8866e3a2
32 HepaBeHnctBa B reoMeTpun
33 HepaBenctBa B reomeTpun
34 [IpsiMOyTONBHBIN TPEYTrONBHUK € yrioM B 30° bubmorexa LIOK
https://m.edso0.ru/8866eb22
35 [IpsiMOyTONBHBIN TPEYTONBbHUK € yriaoM B 30°
36 KonTponbhas padora o teme "TpeyroabHuku" ]sgsgjllﬁéel;asg)(.)rﬁ/ 8866echc
37 [TapannenbHble npsMble, UX CBOWCTBA bubmorexa IOK
https://m.edso0.ru/8866ef64
38 [Iareiit noctynat EBkinga
o | e
MePECCUCHUH MTapaUICIIbHBIX MPSAMBIX CEKYIIEH https://m.eds00.1u/88661085
Haxkpecr nexariye, COOTBETCTBEHHbIE U
40 OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE IPU
MepeceueHNH MapauIeTbHBIX MPSMBIX CEKYIIEH
Haxkpecr nexarye, COOTBETCTBEHHbIE U
41 OJTHOCTOPOHHHE YTJIbI, 00pa30oBaHHbIE IPU

NEepeCCUCHUH MapAJUICTIbHBIX ITPAMBIX cexymeﬁ



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

Hakpect nexaniue, COOTBETCTBEHHBIE U

42 OJIHOCTOPOHHHE YTJIbl, 00pa30BaHHBIC MPH
[IepeCceUeHUH NapauIeIbHbIX MPSAMBIX CEKyILEeH
Haxkpect nexaiue, COOTBETCTBEHHBIC U
43 Ol[H(I))CTOpOHHI/II: Y11, 0Opa30BaHHBIE TPU bubmiorexa LIOK
’ . https://m.eds00.ru/8866f3b0
NepeceueHNH MapauIeIbHbIX MPSMBIX CEKYILEH
[Ipu3HaK napamienbHOCTH IPSAMBIX Y€Pe3 PaBEHCTBO
44 pPacCTOSIHUM OT TOYEK OJAHOMU MPSMOM 0 BTOPOU
IpsAMOI
[Ipu3HaK napamienbHOCTH IPSMBIX Yepe3 PaBEHCTBO
45 pacCTOAHUN OT TOUYEK OJHOM MPSIMOI O BTOPOU
MpSAMOit
46 CymMma yriioB TpeyrojibHUKa Bubmiorexa LIOK
https://m.eds00.ru/8866f630
47 CymMma yriioB TpeyrojibHUKa Bubmiorexa LIOK
https://m.edso0.ru/8866f8ba
48 BHemnue yriel TpeyrojabHuKa bubmorexa IOK
https://m.edsoo.ru/8866fa5e
49 BHenrHue yriel TpeyroipHUKA
50 KonTponbhas padora no teme "IlapannensHeie bubnnorexka [JOK
npsiMbIE, CyMMa YIJIOB TPEyroJbHUKA" https://m.edso0.ru/8866fe6e
51 OKpy>XHOCTb, XOp/Ibl 1 TUAMETP, UX CBOMCTBA bubmorexa IOK
’ ’ https://m.eds00.ru/88670800
52 KacarenpHast K OKpy>KHOCTH Bubmiorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ



https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a

bubmuorexa [JOK

55 [Tonsitue o 'MT, npumenenue B 3a1adax 1 httos://m.eds00.ru/8867013¢
bubmmoreka [IOK
56 [Tonsitue o 'MT, npumenenue B 3a1adax 1 httos://m.e ds;f).ru 188670508
57 buccekTpuca 1 cepeAMHHBINA NEPIEHANKYIIAP KaK 1
reOMETPHUECKUE MECTa TOUEK
58 OKpy>KHOCTb, ONIMCAaHHAsl OKOJIO TPEYTOJIbHUKA 1 Bubmorexa IOK
https://m.edso0.ru/88670a62
59 OKpy>KHOCTb, OTIMCAaHHAsl OKOJIO TPEYTOJIbHUKA 1
60 OKpyKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1 BH6H_HOTeKa LOK
https://m.edso0.ru/8867103e
61 OKpy’>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1
62 [Ipocreiimume 3a1aun Ha TOCTPOEHUE 1 bubmmorexa LIOK
https://m.edso0.ru/88671188
63 [Tpocreiinme 3a1aun Ha TOCTPOCHUE 1 Eggi?;:;iigﬁﬁl 8867122
64 KonTponbnas padota no teme "OKpy>KHOCTb U KpYT. 1 bubnnoreka [JOK
I'eomeTpuueckue nocTpoeHus" https://m.eds00.ru/88671462
65 IToBTOpenue n 0600IIeHNE 3HAHUN OCHOBHBIX 1 bubnuoreka [IOK
MOHATUI U METO/IOB Kypca 7 Kiiacca https://m.eds00.ru/886715b6
bubnnoreka [JOK
66 HToroBast KOHTpOJIbHAS paboTa 1 https://m.e dS(I)_f).ru 18867166c
67 [ToBTOpeHne u 060061IeHNE 3HAHUI OCHOBHBIX 1
MOHSTUH U METOJIOB Kypca 7 Kiiacca
68 HOBTOpE:HI/IC 1 0000111eHIe 3HaHUI OCHOBHBIX 1 bubmuorexa [IOK
MOHATHI U METOJIOB Kypca 7 Kjacca https://m.edso0.ru/886719bc
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
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8 KVIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne ni/n Tema ypoka KourposbHpie | 00pasoBaTesibHbIE
Beero padoThbI pecypcbl
1 [Tapamienorpamm, ero Npu3HAKU U CBOMCTBA 1 bubmorexa LIOK
’ https://m.eds00.ru/88671af2
2 [Napamienorpamm, ero Mpu3Haku U CBOHCTBA 1 Bubmmorexa IOK
’ https://m.edso0.ru/88671ca0
3 [Tapamnenorpamm, ero MpU3HaKU U CBOMCTBA 1 brbmmorexa LIOK
’ https://m.edso0.ru/88671ca0
YacTHbIE CIy4au MmapajuiesIorpaMMOB
4 (HpaMoyronzzHK p(E)M6 KBaI[II))aT) UX IPU3HAKU U 1 Bubmmorexa IOK
. ’ ’ ’ https://m.edso0.ru/88671dea
CBOICTBa
YacTHble caydyau napauiesorpaMMoB
5 (HpﬂMoyFOHzI:II/IK p(l;)M6 KBa,Z[I[))aT) UX NPU3HAKU U 1 Bubmmorexa IOK
. ’ ’ ’ https://m.edsoo.ru/88671f20
CBOMCTBa
YacTHble cydan napauieaorpaMMoB
6 (HpHMOYFOJ'IfI:III/IK p(I))M6 KBa;I:)aT) UX NPU3HAKU U 1 Bubmmorexa IOK
. ’ ’ ’ https://m.edso0.ru/8867209c
CBOMCTBa
bu6mmoreka IIOK
! Tparer . https://m.eds00.ru/88672358
8 PaBHOOOKast ¥ IPSAMOYTOJIbHAS TPANleIUU 1 Bubmmorexa IOK
https://m.edso0.ru/8867252e
bubnunorexa LIOK
9 PaBHOOOKast ¥ IPSIMOYTOJIbHAS TPANIELIUU 1

https://m.edso0.ru/88672858



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

bubnunorexa LIOK

10 MeTon yABOCHI MOk https://m.edso0.ru/88672b14

11 IlenTpanpHas cuMMmeTpus bubamorexa LIOK
https://m.eds00.ru/88672b14
12 KonTtpoinbnas padora mo teme "UeTbIpE€XyrobHUKN" ﬁgg:f;;;ﬁ%;iilorllf/% 672c9a

13 Teopema daneca u TeopeMa 0 NPONOPLMOHAIBHBIX Bu6muotexa [JOK
OTpe3Kax https://m.edso00.ru/8867337a

14 CpenHsist TMHUS TPEYroJbHUKA bubamorexa LIOK
https://m.eds00.ru/88672e0c

15 CpenHsis nuHus TPEyrojbHUKA BH6H_HOTeKa LOK
https://m.eds00.ru/88672f38

16 Tpaneuus, e€ cpeaHsst TUHHS bubamorexa LIOK
https://m.eds00.ru/88672358

17 Tpanenus, e€ cpeaHss TUHAA bubamorexa LIOK
https://m.eds00.ru/88673064

18 [TponopunoHanbHbIE OTPE3KU bubamorexa [OK
https://m.eds00.ru/88673794

19 [IponopunoHanbHbIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

20 IleHTp Macc B TpeyroJbHHUKE Bubmmorexa HOK
https://m.eds00.ru/886738fc

21 [TotoOHBIE TPEYTOIBHUKH bubamorexa [IOK
https://m.eds00.ru/88673a78

22 Tpu npusHaka noo0us TPEyTrOJIbHUKOB bubamoreta LIOK
https://m.edso00.ru/88673bae

23 Tpu npusHaka noo0us TPEYTrOJIbHUKOB bubamorexa [IOK

https://m.edso0.ru/88673d52
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bubnunorexa LIOK

24 Tpu npuzHaka Hog00Hs TPEYroJIbHUKOB https://m.eds00.ru/8867400e
25 Tpu npuzHaka Hog00Hs TPEYroJIbHUKOB
26 [TpumeneHnue no100Us MU PEIICHUH TPAKTHUECKUX
3a1au
97 KonTtponsHas padora no teme "I[lonobnbie Bu6muotexa [JOK
TPEYroJbHUKHU" https://m.edso0.ru/8867445a
28 CaoiicTBa 1I0mIa/1el reoMeTpudecKkux Guryp bubmmorexa [IOK
https://m.edsoo.ru/886745fe
29 DopmyJibl U1 TUIOLIAAA TPEYTOJIbHUKA, bu6nunoreka LIOK
napaJieiorpaMma https://m.edso0.ru/88674860
30 DopmyIibl U1 TUIOLIAIA TPEYTOJIbHUKA, bubmmoreka [JOK
napaiesiorpaMma https://m.edsoo.ru/88674a22
31 DopmyJIbl U1 TUIOLIAAA TPEYTOJIbHUKA, bu6nmorexa LIOK
napaiesiorpaMma https://m.edsoo.ru/88674a22
32 DopMysl I IUIOLIAAA TPEYTOJIbHUKA, bubmuoreka [IOK
napasuienorpaMmma https://m.edso0.ru/88675288
33 DopMyIIbl TSl TUIOIIAN TPEYTOIbHUKA, bubmuoreka [IOK
napaJuienorpaMmma https://m.edso0.ru/8867542¢
34 Brruncnenue miuomazaei ciokHbIX GUryp bubmorexa HOK
https://m.edsoo0.ru/88674e78
35 [Tnomanu uryp Ha kineryaroit 6ymare Bubmmorexa IOK
https://m.edso0.ru/8867473e
36 [Tnomanau momoOHBIX GuTyp
37 [Mnomaau mogo6HBIX GuUryp
38 3amaqn ¢ MPaKTHICCKUM COJIeP KaHuEeM bubmorexa T[IOK

https://m.eds00.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
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bubnunorexa LIOK

39 3amaun ¢ MPaKTHYECKUM COJIepKaHUEM https://m.eds0o.ru/88675684
40 Pemenne 3ama4d ¢ moMOIIbI0 METOAA bubnunorexa LIOK
BCIIOMOT'aTEeIILHOM ILIOINAN https://m.edso0.ru/88674f90
41 Kontposnbnas padora mo teme "Iliomanp" ﬁgg:j?ﬁiiilorﬁm 867579¢
42 Teopema [Iudaropa u e€ npumeHenue ];5[61217/(;:.6;215(])_2(.)!’15/8 8675018
43 Teopema [Tudaropa u e€ npumeHeHHE ]f?tptlgs]f;/(r)rféezasc])_]c;)?’ISISS 675918
44 Teopema [Iudaropa u e€ npuMeHeHHE ﬁ;g?;:iii?ﬁm 8675ahc
45 Teopema [Iudaropa u e€ npumeHenme
46 Teopema [Tudaropa u e€ npuMeHeHHE
Omnpenenenne TPUTOHOMETPUIESCKUX (PYHKITHIA
47 OCTPOTrO yriia MpsIMOYroJIbHOTO TPEYroJbHHKa, bubmuoreka [IOK
TPUTOHOMETPUYECKNE COOTHOILICHHS B https://m.edso0.ru/88675d32
IPSMOYTOJIBHOM TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmmorexa LIOK
https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 KonTponbhas pabota no teme "Teopema [Iudaropa u bubmuoreka [JOK
Havajia TPUroHoMeTpun" https://m.edsoo.ru/8a1407e8
59 BHI/IcaHHBIevI/I I_[eHTpaJEBHBIe YIIIBL, YTOJI MEXIY bubmuorexa [IOK
KacaTeJbHON U X001 https://m.edso0.ru/8a1415b2
53 BrnucanHble U IEeHTpaJbHbIE YIIIbI, YTOJI MEXKIY bu6muoreka [IOK

KacaTeJlbHOM U XOpAOH

https://m.edso0.ru/8a141940



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
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BrniucanHble ¥ LIEHTPAIBHBIE YIUIBI, YTOJI MEXIY

bubnunorexa LIOK

>4 KacaTeJbHOU M XOPI0ii https://m.edso0.ru/8a141b34
55 VYTIbl MEXAY XOpIaMHU U CEKYIIUMU
56 VYTIIBI MEXTY XOpJaMU U CEKYIIIUMH
57 BrnucanHble ¥ OIMCaHHBIE YETHIPEXYTOJIBHUKH, X Bu6muotexa [JOK
NPU3HAKH U CBOMCTBA https://m.edsoo0.ru/8a140f86
58 Brniucannbie 1 onrcaHHbIE YETHIPEXYTOJIbHUKH, UX bubmuorexa [IOK
IPHU3HAKH U CBOMCTBA https://m.edsoo.ru/8a1416d4
59 BrnucanHble M OIIMCAaHHBIE YETBIPEXYTOJIBHUKH, UX Bu6mmoteka [JOK
NPHU3HAKH U CBOMCTBA https://m.edsoo.ru/8a1416d4
[IprMeHeHNe CBOMCTB BIMCAHHBIX M OIIMCAHHBIX
60 YEeTBIPEXYTOJILHUKOB P PELICHUN T€OMETPUUECKUX
3a1a4y
ITpuMeHeHnEe CBOMCTB BIMCAHHBIX U OMIMCAHHBIX
61 YEeTBIPEXYTOJILHUKOB IIPHU PEIIEHUN [€OMETPUUECKUX
3a1a4y
62 B3anmMHoe pacrionoskeHue IByX OKpYKHOCTEH, o01ue bubmuoteka [IOK
KacaTeJbHbIe https://m.edsoo.ru/8a1410a8
. bubmmnoreka HOK
63 Kacariie oxpysocTeit https://m.edsc?c;).ru/8a1410a8
64 KonrtponbHas padora no reme "YTibl B OKPYKHOCTH. bubmuoreka [IOK
BriucanHble ¥ OMTUCAHHBIC YETHIPEXYTOJIbHUKH" https://m.edsoo.ru/8a141c88
65 [ToBTOpEHNE OCHOBHBIX IIOHATHHA U METOZOB KYpCOB 7 bubmuoreka [IOK
1 8 K1accoB, 00001IeHNEe 3HAHUH https://m.edsoo.ru/8al41ddc
66 IToBTOpEHME OCHOBHBIX MIOHATHN U METOJOB KypCOB 7 bubmuoreka [JOK
¥ 8 KaccoB, 0000IeHNE 3HAHUI https://m.edsoo.ru/8al4lefe
67 Hrorosast koHTpOIBHAs paboTa bubmmorexa LIOK

https://m.edso0.ru/8a142368
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68

IToBTOpEHME OCHOBHBIX IOHATHUI U METOJ0B KYpCOB 7
u 8 K1accoB, 00001IeHNe 3HAHUH

bubnunorexa LIOK
https://m.edsoo.ru/8al420ac

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/8a1420ac

9 KJIACC

KouuuecTso yacos DJIeKTpoHHbIEe U (POBBIE
Ne ni/n Tema ypoka Beero KourposbHbie | 00pasoBaTe/ibHbIE
padoThbI pecypchbl
1 OnpeneneHre TPUTOHOMETPUIECKUX (PYHKITUN YTIIOB OT 1 bubmuorexa [JOK
0° mo 180° https://m.edsoo.ru/8al424bc
2 DopmyIibl TpUBEICHUS 1
3 Teopema kocuHYCOB 1 buomiorexa LIOK
https://m.edsoo.ru/8a14336¢
4 Teopema kocuHyCOB 1
5 TeopeMa KOCUHYCOB 1 buomiorexa LIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cuHycOB 1 buomiorexa LIOK
https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
8 Teopema cuHycOB 1
9 HaxoxaeHnue 1IMH CTOPOH U BEIMYUH YTIIOB 1 bubnmnorexa [JOK
TPEyroJIbHUKOB https://m.edsoo.ru/8a1430b0
bubmuoreka [IOK
10 Petmietiite TpeyrombHiKos 1 https://m.edscﬂ).ru/8a142ac0
bubnuotexa [JOK
1 Penietiite TpeyrombiiKos 1 https://m.edsi.ru/8a142aco
12 Pemenue TpeyroiabHIUKOB 1 Bubmmorexa IOK
https://m.edsoo.ru/8al42ac0
bubnuotexa [JOK
13 Petietiite TpeyrombiiKos 1 https://m.edsi.ru/8a142aco
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HpaKanecxoe IMPUMCHCHUC TCOPEM CMHYCOB U

bubnunoreka LIOK

14 KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTueckoe MpUMEHEHHE TEOPEM CUHYCOB U
KOCHUHYCOB
16 KontponbHas padota nmo teme "Perenue bubmuorexa [JOK
TPEYTrOJbHUKOB" https://m.edsoo.ru/8a14392a
17 [Tonsatue o nmpeoOpazoBaHUH OO0 bubamorexa LIOK
https://m.edsoo.ru/8a143ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI TTOJIOOHBIX (DUTYD Bubmmorexa IOK
https://m.edsoo.ru/8al43de4
19 Co0TBETCTBEHHBIE AJIEMEHTHI TOJOOHBIX GUTYD
Teopema o npon3BeIEHUHN OTPE3KOB XOPJI, TEOPEMA O
20 HpOfI?;BGI{GHIfH OTpeI;KOB ce;}lfjmnx TGOIP?:Ma 0 II)<Ba;[paTe Bubmmorexa IOK
. ’ https://m.edsoo.ru/8a14406e
KacaTelbHOU
Teopema o npon3BeIEHUHN OTPE3KOB XOPJI, TEOPEMA O
21 npoflgsez(emfn 0TpeI3IKOB CGI;F}I/)HII/IX TGOIIz:Ma 0 II)<Ba)1paTe bubmmorexa LIOK
. ’ https://m.edsoo.ru/8al441a4
KacaTelbHOU
Teopema o mpon3BeIEHUHN OTPE3KOB XOPJI, TEOPEMA O
22 npoi%enemfn OTpeiKOB ceK}lmex TCOI;SMEI 0 1;JcBa/:[paTe Bubmmorexa IOK
B ’ https://m.edsoo.ru/8al442da
KacaTelbHOU
23 [IpuMeHeHne TeopeM B pELLIEHUH F€OMETPUUECKHUX bubnnorexa [JOK
3aj1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHne TeopeM B pEIIEHHH F€OMETPUYECKHUX bu6muoreka [JOK
3a1a4q https://m.edsoo.ru/8a1443fc
o5 [IpuMeHeHne TeopeM B PELIEHUH T€OMETPUUECKHUX bubmmnoreka [JOK
3aga4 https://m.edsoo.ru/8a144578
26 KonrtponsHas padora o teme "[IpeobpazoBanue bubmuoteka [IOK

noo0usi. MeTpuieckrue COOTHOIIEHHS B OKPY>KHOCTH"

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



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8

Onpenenenne BeKTopoB. Pu3ndeckuii u

bubnunoreka LIOK

21 Tr€OMETPHYECKUI CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
28 CnoxxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOXKEHHUE bubmmoreka [JOK
BEKTOPA Ha YHCIIO https://m.edsoo.ru/8a144a8c
29 Ciio’)keHHe ¥ BBIYMTAHUE BEKTOPOB, YMHOXKEHUE bubmuorexa [JOK
BEKTOpa Ha YHCJIO https://m.edsoo.ru/8a144d52
30 CroxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE
BEKTOpA Ha YHCIIO
31 Paznoxenne BeKTOpa 1Mo JBYM HEKOJUIMHEAPHBIM
BEKTOpaM
32 Koopaunats! BekTopa bubmrorexa LIOK
https://m.edsoo.ru/8al44fbe
33 CkansipHO€ MPOU3BEIEHUE BEKTOPOB, €r0 MPUMEHEHUE bubmmoreka [JOK
ISl HAXOXKJICHUS JUTMH U YTJIOB https://m.edso0.ru/8a14539c
34 CkansipHO€ MPOU3BE/ICHUE BEKTOPOB, €TI0 IPUMEHEHNE bubmmoreka [JOK
TSl HAXOXKJICHUS [UTMH U YTJIOB https://m.edsoo.ru/8a14550e
35 Pemrenue 3a1ayu ¢ TOMOLIBIO BEKTOPOB bubmorexa HOK
https://m.edsoo.ru/8al44c3a
36 Pemenwue 3a1a4 ¢ MOMOMIBIO0 BEKTOPOB bubnuorexa LIOK
https://m.edsoo.ru/8al458c4
37 [IpumMeHeHMe BEeKTOPOB Ul pelieHus 3aau GU3NKU
38 Konrtponsnas padora no reme "Bekropsr” Bubmmorexa IOK
https://m.edsoo.ru/8a145b08
39 JlekapTOBBI KOOPAMHATHI TOYEK HA TUIOCKOCTH
40 VYpaBHeHHE MpsMO Bubmmorexa IOK
https://m.edsoo.ru/8a145c48
41 VYpaBHeHHE psAMOKN



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48

bubnunoreka LIOK

42 ¥/PABHEHIE OKPYKHOCTH https://m.edso0.ru/8al4635a
43 Koopaunats! Todek nepeceyeHus OKpyKHOCTU U Bu6muotexa [JOK
npsSMO https://m.edso0.ru/8a146620
44 Metoa KOOpAMHAT NPH PELLICHUH F'€OMETPHUECKUX
3aJa4, NPaKTHYECKUX 3aJa4
45 MeTo KOOpAMHAT IPU PELLIEHUU T€OMETPUUECKUX
3aja4, MPaKTUYECKUX 3aJa4
46 MeTo 1 KOOpAMHAT IPU PELLIEHUU T€OMETPUUYECKUX
3aJ1a4, MPaKTUYECKUX 3a]a4
47 Kontponbnas padota mo teme "JlekapToBbI bubnnoreka [JOK
KOOPJAMHATHI Ha IIOCKOCTH" https://m.edso0.ru/8al146e0e
48 [IpaBubHBIE MHOTOYTOJIBHUKH, BBIYMCIICHUE HX Bbu6mmoteka [JOK
3IIEMEHTOB https://m.edsoo.ru/8al46fda
49 Yucno wt. JInmvHa OKpy»KHOCTH brbmmorexa LIOK
https://m.edsoo.ru/8al472c8
50 Yucno n. JInHa okpykHOCTH BH6H_HOTeKa LOK
https://m.edsoo.ru/8al4714c
o1 JlIvHa A1yTU OKPYKHOCTH
52 Pannannas mepa yria BH6H_HOTeKa LOK
https://m.edsoo.ru/8al4714c
53 [Inomane kpyra, ceKTopa, CErMEHTa Bubmmorexa IOK
https://m.edsoo.ru/8al147426
54 [Tmomane kpyra, cekTopa, CerMEeHTa bubmmorexa LIOK
https://m.edso0.ru/8a147750
55 [Inomanp kpyra, ceKTopa, CErMeHTa Bubmmorexa IOK

https://m.edsoo.ru/8a147750



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750

bubnunoreka LIOK

56 [TonATHE O ABUKEHHUHU TUIOCKOCTH 1 https://m.eds00.ru/8al47c8?
o7 [TapannensHbIi IEPEHOC, TOBOPOT 1 bubmmorexa LIOK
https://m.edsoo.ru/8al47f16
58 [TapaniensHbII IEPEHOC, TTOBOPOT 1 ﬁgs::jl/(;g%ezzg).orﬁ/& 147516
59 [TapaienpHbIN IEPEHOC, TOBOPOT
60 [TapaniensHbIi IEPEHOC, TTOBOPOT 1
61 [IpuMeHeHne TBHKEHUI MTPU PEIICHUN 3a/1a4 1 brbmmorexa LIOK
https://m.edso0.ru/8a1480e2
62 KonTponbHas padora no temam "IIpaBuiibHble 1
MHOTOYroJIbHUKU. OKpPYKHOCTb. J[BH>KEHHUS IIIOCKOCTH"
63 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 3HAHUH. 1 bu6mmoteka [JOK
W3mepenne reoMeTpruyecKuX BeTuYrH. TpeyroabHUKN https://m.edsoo.ru/8a148524
64 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUMN. 1 bubmmoteka IIOK
[TapanenbHbIe U TEPICHIUKYIISPHBIE TPSIMbIE https://m.edsoo.ru/8a148650
[ToBTOpenue, 06001IEHNE, CUCTEMATH3AIIHs 3HAHUMN.
65 Oxpy>KHOCTb U KpyrT. [ 'eoMeTpruecKkue moCcTpOeHHUs. 1
VYTIIBl B OKPYKHOCTH
[ToBTOpenue, 060061IeHNE, cCUCTEeMaTH3aI1s 3HAHUH.
66 BrnivcaHHBIE U ONMCAHHBIE OKPYKHOCTH 1
MHOTOYTOJIEHUKOB
67 HToroBast KOHTpOJIbHAs paboTa 1 Bubmmorexa IOK
https://m.edsoo.ru/8a148920
68 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aINs 3HAHUN 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

7 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

6

6.1

6.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

['eomeTpus

Pacrnio3HaBaTh N3y4eHHbIE T€OMETPUUYECKHE (PUTYPBI, OIPEAETATh UX
B3aMMHOE PAacIIOJIOKEHUE, M300paxkaTh reoMeTpudeckue (urypsl,
BBINOJIHATh YEPTEXU MO YCIOBUIO 3afaud. V3MepsTh JuHEHHbIE U
YIJI0BbIE BETUYMHBI. Pemiare 3a1aun Ha BBIUMCIEHHUE JITTMH OTPE3KOB
U BEJIMYMH YIJIOB

Jenatb rpy0yro OLIEHKY JUHEHHBIX U YTJIOBBIX BEJIMYUH IIPEIMETOB B

peaslbHOM JKU3HHU, pa3MEpoB MPHUPOAHBIX OOBEKTOB. Paznnyarhb

pPasMEpPhI 3TUX 00BEKTOB I10 MOPAAKY BECIIMUNHBL

6.3

Ctpouth 4epTeXH K FTeOMETPUUECKHUM 3a/1adam

6.4

ITonb3oBaTbcs IIPU3HAKaMU paBeHCTBA TPEYTOJIbBHUKOB,
UCMONb30BaTh  MpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX

TPEYTOJIBHUKOB IIPU PEIICHNUH 3a/1a4

6.5

6.6

6.7

6.8

[IpoBoAMTHL  JIOTMUYECKHE  PACCY)KJIEHUS C  HCIIOJIb30BAHUEM

reOMCTPHUICCKUX TCOPEM

ITonb3oBatbes MpU3HAKaMU paBEHCTBA MPSMOYTOJIBHBIX
TPEYTOJIbBHUKOB, CBOMCTBOM MEIHAHBI, MPOBEJEHHON K THIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUYECKUX 3a1a
OnpenensaTs NapajjieIbHOCTh MPSIMBIX C MMOMOIIBIO YIVIOB, KOTOPbIE
oOpa3yer ¢ HUMH cekyas. OnpenensiTs napamienbHOCTh MPSIMBIX C
MMOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOM JI0 TOUEK
JIpYrou npsamMou

Pemiate 3amaun Ha KieT4aTOM 6YM3.FC

6.9

HpOBO,ZLI/ITB BBIYHMCJICHHUA MW HaAXOIUTh 4YHCIOBBIC H 6yKBCHHI>Ie
3HAYCHUA YIJIOB B T'COMECTPHUUCCKHX 3aJadax C HCIIOJIBE30BaAHUEM

CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB,




6.10

6.11

6.12

6.13

00pa30BaHHBIX IpU IMEPECEYEHUU JBYX MapajuIeIbHBIX IPSMBIX

CCKYH_ICI‘/'I. Pemrats IMPAKTUYCCKUC 3a1a4r Ha HAXO0XACHUEC YITIOB

Bnanerp 1NOHATHEM TIeOMETPUYECKOr0 MeCTa TOYeK. YMeTb
ONpEAENATh OMCCEKTPUCY YIJIa M CEPEAUHHBIA NEPIEHIUKYISp K

OTPE3KY KaK rCOMCTPHUYCCKHUEC MECTA TOUCK

@opMyIHpOBaTh OMNPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl H
JIMAMETpa OKPY>KHOCTH, IIOJb30BaThbCd HMX CBOMCTBAMU. Y METh

IIPUMCEHATH OTU CBOICTBa IIpU pCUHICHUH 3aaa4

Bnaners NOHATHEM ONKMCAHHOM OKOJIO TPEYIOJIbHUKA OKPYKHOCTH,
yMeTb HaxoAuTh €€ wueHTp. llonap3oBaThcs (axTamMu O TOM, 4TO
OUCCEKTPUCHI YIIIOB TPEYrOJIbHUKA IEPECEKAIOTCS B OJHON TOUKE, U
0 TOM, YTO CE€PEAMHHBIC NIEPIIEHANKYIIAPBI K CTOPOHAM TPEYTOJIbHHUKA
IIEPECEKAIOTCS B OAHON TOUYKE

Biagere moHsATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIB30BAThCS

TeopeMoﬁ 0 TNCPHCHIAUKYIIIPHOCTH KacaTeJIbHOM | paauyca,

HpOBeILéHHOFO K TOYKEC KaCaHUsA

6.14

6.15

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

ITons30BaThCA HpOCTGfIHIHMH TCOMECTPUICCKUMHU HCPABCHCTBAMMU,
IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

HpOBOI{I/ITB OCHOBHBIC TCOMCECTPHUYCCKUC IIOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U INHEUKU

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacno3naBath OCHOBHEIE BUbI '—IeTBIpéXYFOJ'IBHI/IKOB, HUX 2JICMCHTHI,
IIOJIb30BAaThCS MX CBOHMCTBaAMU IpH pCIICHUU I'COMCTPUICCKUX 3a1a1
HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHuss MCuaH TPCYroJIbHHUKa

(eHTpa Macc) B peIICHUH 3aa9

6.3

Biagere noHsATHEM CpEAHEM JIMHUM TPEYroJIbHUKA W TpaleLuu,
IPUMEHATh HMX CBOWMCTBA IIPH PEUICHWM TI'E€OMETPHUYECKHMX 3a1ad.
ITonb3oBatbes Teopemoit Pasieca U TEOPEMON O NMPONOPLUOHAIBHBIX

OTpE3Kax, MIPUMEHATE UX JJIA PCHICHUA NPAKTHYCCKUX 3aa4




6.4

6.5

[IpuMeHSATh TNPHU3HAKK TOAOOHUS TPEYrOJbHUKOB B  PEIICHUH

rCOMETPHUYCCKHUX 3a1a4

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHus: reoMeTpUYECKUX U
npakTuueckux 3anad. CTpoWTh MaTeMaTH4ecKyl0 MoOJielb B
MPAKTUYECKHX 3a7a4aX, CaMOCTOSITENIbHO JIeNaTh YePTEXK U HAXOAUTh

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Bnaners moHATHSIMH CHHYCa, KOCMHYCa W TaHI€HCa OCTPOro yrija
IpAMOYT'OJIbHOTI'O TPCYIOJIbHHKA. Ilonp30BaTbCA PTHMH MOHATHIMH

AJI pCHICHU A IMMPAKTUYCCKUX 3a1ayq

6.7

6.8

6.9

Bbraucnate (pa3nuyHbIME crioco0amMu) IUIOIAAb TPEYroJbHUKA H
IUIOIAAM MHOTOYTOJIbHBIX (uryp (mosib3ysack, rie HeEoOXOAMMO,
KaJIbKYJIATOpOM). IIpuMeHATh nony4eHHblE YMEHUSI B IPAKTUYECKUX

3aJadax

Biagerp NOHATMAMM  BIMCAHHOTO M LIEHTPAIBHOTO  yIJa,
MCII0JIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MeX1y XOopAamMu
(CeKymmMH) U yriie MEXIy KacaTeJIbHOM M XOpJ0M MpU pEerIeHUH

reOMCTPUYCCKUX 3a1a1

Bnaners mOHATHEM OMNHMCAHHOTO ‘IeTBIpéXYI‘OHBHI/IKa, MMPpUMCHATDH

CBOMCTBA ONIMCAHHOTO YETHIPEXYTOJbHUKA IIPH PELICHUH 3a]1a4

6.10

IIpuMeHATh MOJy4YEHHBIE 3HAHWS HA IPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIN I 3a7a4 peaJbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOILIME BBIYUCIECHUS C TPUMEHEHHEM MOA00Us U

TPUTOHOMCTPHUU (HOJ’IL3y5ICL, rac H6‘06XOJII/IMO, KaJ'ILKy.]'IHTOpOM)

9 KJIACC

Kon
IPoBEepPsAEMOro
pe3yJjbTara

6

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

I'eomerpus

6.1

3HaTh TPUTOHOMETpUUYECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOAUTD C UX
MOMOIIbIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJILHOTO TPEYroJIbHUKA

(«pemieHne TPAMOYTOJBHBIX TPEYrolbHUKOBY). Haxomute (c




IIOMOIIBIO KaJ'IBKy.]'ISITOpa) JJIMHBL W YIJIbl  [JIA HETAOIHYHBIX

3Ha4YCHUH

6.2

6.3

6.4

6.5

ITonb3oBarbes dbopmynamMu MPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOXK/ICHUSI COOTHOLLIEHUI

MCXKAY TPUTOHOMECTPUYCCKHUMH BCIMYNHAMUA

Hcnonb3oBath TEOpeMbl CMHYCOB M KOCHMHYCOB JUISI HaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pPEIICHUE TPEYTrOIbHUKOBY),

IMPUMCHATD UX IMPH PCHICHHUU I'COMCTPUYCCKUX 3aaa4d

Bnagers moHsTHUSMU TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
aJIeMeHTOB MoA00HBIX (uryp. [Tomp3oBaThes cBoiicTBaMU MOA00MS
MIPOU3BOJIBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
no100HBIX Guryp. [IpuMeHsITh CBOMCTBA TOI0OUS B MPAKTHYCCKHIX
3aJayax. YMeTb MPUBOAUTH MPUMEpPbl MOJOOHBIX (UTYp B

OKpYZKaroumeM MUpe

[Tonb30BaTbcs TeopeMaMH O TMPOU3BEACHMHU OTPE3KOB XOpA, O

MMPOU3BCACHUUN OTPC3KOB CCKYLIUX, O KBAApaTe KacaTellbHOM

6.6

6.7

6.8

ITons30BaThCS BCKTOpaMH, IOHHWMAThb HUX FCOMeTpI/I‘IGCKI/Iﬁ n
(bH3H‘lCCKPIﬁ CMBICJI, MIPUMCHATH UX B PCHICHUU TCOMECTPHUYICCKUX U
(I)I/I3I/I"ICCI(I/IX 3agay. HpI/IMeHHTL CKaJIIpHOC MMPOU3BCIACHNUE BEKTOPOB

JJI1 HAaXOKACHWA OJIMH U YTJIOB

ITonp30BaThCI METOIOM KOOpAUWHAT Ha MJIOCKOCTH, IIPUMCHATDL €0 B

PEIICHUN TCOMETPUUCCKHUX U MIPAKTUYCCKUX 3a1a4

Bnagerp MOHATHUSAMM NIPAaBWIBHOTO MHOTOYTOJIbHHMKA, JUJIMHBI
OKPYXHOCTH, JJIUHBI JYyTM OKPY>KHOCTH M paJUaHHON MEpHI YyIJa,
YMETh BBIYUCIATH IUIOMAAL Kpyra M ero uacred. [IpumeHsTsH

MOJIYYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJavdax

6.9

Haxomute ocu WM LEHTPHl CUMMETpUHM (Uryp, HpPUMEHSTH

JABUXXCHUA ITJIOCKOCTH B HpOCTGﬁIHPIX ciydasax

6.10

[IpuMeHATh TMOJyYEHHbIE 3HAHUS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUue MOJIETU ISl 3a7a4 pPeaIbHOM JKM3HU U TIPOBOJAUTH

COOTBETCTBYIOIIHUEC BBIYUCICHUA C MPHUMCHCHUCM HO,I[O6I/I$I n




TPUTOHOMETPUUYECKUX (QYHKIUH (HOJB3yACh, TI/A€ HEOOXOAUMO,

KaJIbKYJIATOPOM)

ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHUS
6 I'eomerpus
HauanpHble noHsaTus reomeTpun. Touka, npsiMasi, OTPE30K, JIyd. YToJ1. Buasl
6.1 yrioB. BepTukaibHble M CMEXHBIE yribl. buccekrpuca yrina. Jlomanas,
MHOTOyroibHUK. [lapamienbHOCTh U NEPIEHAUKYIAPHOCTh IPSIMBIX
6.2 Cummerpuunbie ¢urypbl. OCHOBHBIE CBOMCTBa OCEBOMl CHMMETpUHU.
' [IpuMepsl cUMMETpUM B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE TIOCTPOEHHUS C MOMOUIbIO IUPKYJS M JIMHEHKU. TpeyroibHUK.
' Bricora, Mmenunana, 6uccekTpuca, X CBOMCTBA
6.4 PaBHOOenpeHHBIII M  PaBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO
' TpeyrojbHUKa
65 CBoiicTBa W TpPHU3HAKU PABHOOEOPEHHOTO TpeyronbHHKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJbHUKOB
6.6 CpoiicTBa M TNpU3HAKM NapajuleNpHBIX mpsiMbix. Cymma  yrjios
' TpEeyroyibHUKA. BHENIHNE yIIIbl TPeyrojJbHUKA
[IpsimoyronbHBI  TpeyroibHUK. CBOMCTBO MeAUaHbl MIPSIMOYTOJBHOIO
6.7 TpeyrojibHHKa, TMpoBeNEHHOM K rTunoTteHyse. IlpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTO/IbHBIN TPEYTOJIBHUK C YTIIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpaBEHCTBO TPEYTOJIbHHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OomblneM yrie W Oonbliell cTopoHe
TpeyrojibHuKa. [leprneHauKynasp u HaKJIOHHAS
6.9 ['eomeTpuyeckoe MecTo TOUYEK. buccekTpuca yria W CEepeIUHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaKk FT€OMETPUUECKHE MECTa TOUEK
OKpYy)XHOCTb M KpYr, XOpAa M JUaMeTp, HMX CBOilcTBa. B3anmmHoe
6.10 pacroyio)keHue OKpY)XHOCTH M mpsmoil. KacatenpHast W cekymas K
OKPY’KHOCTH




6.11 Oxpy’XKHOCTb, BIMCAaHHas B yroj. BrucaHHas u onucaHHas OKPYKHOCTH

' TPEYroJabHUKA
8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

6 I'eomerpus

6.1 YerbipéxyronpHuku. [lapamienorpamm, ero npu3sHaku U CBOWCTBA

6.2 [IpsiMoyTroIpHHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpaneuusi, paBHOOOKas Tpamenusi, €€ CBOHCTBA U  IPU3HAKHU.
' [IpsimoyronbHas Tpanenus

6.4 Meron ynBoenus Menuansl. Llentpanbnas cummerpus. Teopema daneca u
' TeopemMa O IMPONOPLUUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyrojibHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [Tonobue TpeyroiabHUKOB, KoddduuueHt mnonodus. Ilpusnaku nogobus
' TpeyroibHUKOB. [IpMeHeHre nogo0us Npy peleHny NPakTHIeCKUX 3a/1a4

6.7 @opmynbl Uil TUIOIIAAM TpPEYroJibHHMKa, Mapaijenorpamma, pomoda Hu
' Tpaneuuu

6.8 CpoiictBa muomaaeil reomerpudeckux ¢uryp. OTHOIIEHHE IIONIAAeH
' o100HBIX pUryp

6.9 Brruncnenue miomanei TpeyroJbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemeHUH
' MPaKTUYECKHX 3ajau

CuHyC, KOCMHYC, TAHT€HC OCTPOTO yria MPSIMOYT'OJBHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPHUYECKHE
¢bynkun yrinos B 30°, 45° u 60°

6.12 BrnucanHbele M EHTpAIBHBIE YIJIBL, YIOJd MEXIY KacaTeabHOM M XOpAOW.
' VYTibl MeXAY XOpAaMU U CEKYITUMU

6.13 Bnmcannbie u onycaHHbBIE YETHIPEX YTOIBHUKHI

6.14 B3anmHoe pacnonokeHue ABYyX OKpykHocTel. KacaHue okpykHOCTEH.
' OOm1re KacaTeabHbIE K IBYM OKPYKHOCTSM




9 KUIACC

Kon IIpoBepsieMblii 31€eMEHT COAepP:KAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXIECTBO. DOPMYITBI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MPAaKTUYECKUX 33Ja4 C HUCIOJIb30BAHUEM TEOPEMBbI KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodne coOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpou3BeIEHUU OTPE3KOB XOP, TEOPEMBI O POU3BEACHUH OTPE3KOB
' CEKYIIINX, TeOpeMa O KBaJipaTe KacaTeIbHON
Bekrop, amuHa  (MOAyNib)  BEKTOpa,  COHANPABJICHHBIE  BEKTOPHI,
65 MIPOTUBOMNOJOKHO HAMPaBICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ON€paIliU HaJl BEKTOpamu. Pa3iioxeHue BeKTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatse! Bektopa. CransipHOe Ipon3BeeHIE BEKTOPOB, MPUMEHEHUE IS
' HAXOXICHUS JUTHH U yTJIOB
JlexkapTOBbI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTH B
6.7 KOOpJAMHATAX, TIEPECeUCHUE OKPY>KHOCTEHN U MPSAMBIX. MeTO 1 KOOpIAUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKH
69 JlnvHa okpyXHOCTH. ['pajycHast ¥ paAniaHHas Mepa yriia, BEIUMCICHHUE IHH
' YT OKPY’KHOCTEN
6.10 [Tnomanpe kpyra, ceKTopa, cCerMeHTa
611 JIBWOKCHHS TUIOCKOCTH W BHYTPCHHHE CHMMETpHH (uryp (dJIeMeHTapHBIC
' npencrasienus). [lapamnensusiil neperoc. [loBopot




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHNS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o0urero oopazoBanust Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXXECTBAMH; YMEHHUE OICPUPOBATH TMOHSATHSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIIONb30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHOJKECTB ISl OIKCAHUSl pealibHbIX IPOLIECCOB U SIBICHUH, MpuU

pELICHUH 33J1a4 U3 APYTUX YIeOHBIX IPEIMETOB

YMeHue onepupoBarh MOHATUSIME: ONPECIICHHE, aKCHOMa, Teopema,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HWCTUHHBIE U JIOXKHBIC
BBICKA3bIBAHUS, MPUBOJUTH MPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKAa3bIBAHUA U OTPpUILIAHUA BBICKQ3bIBaHUH

YMeHne onepupoBaTh MOHATHAMHU: HATYPAJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypalbHBIX YHCEN, MPU3HAKU
JETTMMOCTH, 1I€JI0€ YUCIIO0, MOAYJb YMCIa, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAaHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO, apu(METHYECKU KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMH, CpPaBHUBATb U
YHOOPSIOYMBATh YHWCJA, TPEACTABIATh YHCIAa Ha KOOPJAMHATHOW
NpsIMOM, OKPYIJISITH YHUCIA; YMEHUE JenaThb MNPUKUIKY U OLICHKY

pe3yJibTaTa BEIYMCIEHUN

YMeHue onepupoBaTh MOHITHSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaIpaTHbIN KOPEHb, MHOTOYJIEH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
Oouibllle €MHMIBI; YMEHHE BBIIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pPa3/IoKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE C MCIOJb30BaHMEM (OPMyT DPA3HOCTH KBaApaToB M

KBaJpaTa CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJHOM INEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIATh JIMHENHbIE U KBAJIpaTHbIC YPABHEHUS,
JpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NMEPEMEHHOH, CUCTEMBbI
JBYX JIMHEVHBIX YPAaBHCHUH, JMHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX NIPEIMETOB
U TPaKTUYECKUX 3aJad; yMEHHE MHCIIONIb30BaTh KOOPAUHATHYIO
OPSIMYI0 U KOOPAMHATHYIO IUIOCKOCTb IS M300pa)KeHUs pelieHui

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHITUSIME: GYHKIHS, TpaduK QyHKINUU, HYITU
¢GyHKIMH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKH
BO3pacTaHus, yObIBaHUS, HauOoOJblllee W HAaUMEHbIIEEe 3HAUCHUS
GyHKIUY; yMEHUE OIIepUpPOBATH MOHSITUSIMU: npsimast
MPOMOPLUOHAILHOCTD, JINHEHHAs (PYHKIINS, KBagpaTuyHas QyHKINS,
oOpaTHasi TMPOMOPIUOHAIBHOCTG, TMapaboina, rumepbosa; yMeHHe
cTpouTh rpaduku  GYHKUUH, HUCHONb30BaTh TIpaduku UL
OIpe/IeNIeHUs] CBOMCTB IPOILIECCOB U 3aBUCHUMOCTEH, AJISl pelleHus
3ajjay U3 JPYrux y4eOHBIX MPEIMETOB U PEalbHOM JKU3HU; YMEHHE

BbIpaXxkaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudMeTHueckass M TeOMeTpUYecKass IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BAaTENbHOCTEN, (HOPMYIBI CYMMBI U
o0I1ero wieHa MpU peHIeHUH 33734, B TOM YUCIIE 33Ja4 U3 JPYrux

y4eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMeHue pemars 3ajaud pa3HbIX TUIOB (B TOM YHCIIE HA MPOLIEHTHI,
JOIM W 4YacTd, JBHKEHHUE, paboTy, LIEHY TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIYT, HaJIOTH, 33J]aui U3 00J1aCTH YIpaBJIeHUs JINYHBIMU
U CceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YPaBHEHHs, HEpPABEHCTBA M CHUCTEMBl 110 YCIOBHUIO 3aJa4H,
HCCJIEIOBATh MOJIyUEHHOE PEIlIEHUE U OLIEHUBATh MPaBIONOA00HOCTh

IIOJIyYEHHBIX PE3YJITATOB

YMeHue onepupoBarh NOHATHIAMHU: (QUTYpa, TOUKA, OTPE30K, IpsMasi,
oyd, JIOMaHas, yToJI, MHOTOYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyTrOJIbHUKH,




NOPSMOYTOJIBHBIM TpPEyrojJbHUK, MenuaHa, OWCCeKTpuca W BBICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHUK,  IMapajuleJiorpaMM,  poMoO,
IPSIMOYTOJIBHUK,  KBajparT, Tpaleuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamu;
YMEHME pellaTh 3a/ayd, B TOM YHUCIIE U3 TIOBCEJHEBHOM JKM3HM, Ha
HaXO0X/IECHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHECHUEM U3YYEHHBIX

CBOWCTB GUryp u (pakToB

10

YMeHue onepupoBaTth MOHATHUSMU: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYroJIbHUKOB; MapaJLICILHOCTh U MEPIECHAUKYISIPHOCTh MPSIMBIX,
YroJI MEXAYy MPSMBIMH, TMEPICHAUKYISIP, HAKIOHHAS, IMPOCKIIHS,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpHUS
OTHOCHUTEIIFHO TOYKH W TIPSIMOH; YMEHHE Paclio3HaBaTh PaBEHCTBO,
CUMMETpHIO HM  momobue  ¢uryp,  mapauienbHOCTh |

MEPIEHIUKYIISIPHOCTD IIPSIMBIX B OKPYKarOIEM MUpE

11

YMeHue omnepupoBarh MOHATHSAMH: JJIMHA, PACCTOSHHUE, YToJ
(BemMUMHA yIJla, CHHYC U KOCHHYC yIJla TPEYroJIbHUKA), IJIOLIa/lb;
YMEHHE OIIEHUBATh pa3Mephbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE NPUMEHATh (QOpPMYyNBl MEpUMETpa U IUIOIIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IJIOLIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO TapajuIeNIeNuIea; YMEHUE TPUMEHATh TPU3HAKU
pPaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS IJINH, PACCTOSHUM, IJIOIIA N

12

VYMenue wu3o0pakaTh IUIOCKME GUTYpBl M UX KOMOUHAIMH,
IPOCTPAHCTBEHHBbIE (DUTYPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CHUMBOJIBHOMY OITMCAHUIO

13

YMmenune ONCprupoOBaTh TMOHATUAMH: TPAMOYIroJIbHasd CHCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
MMPOU3BCACHUEC BCKTOpa HaA 4YHCIO, CKaIAPHOC TIPOU3IBECACHUC
BCKTOPOB;, YMCHHUC HUCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATBHI JJId
NpEACTAaBIICHUA JAaHHBIX W PCIICHHUA 3ajlad, B TOM 4YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATbHOM KUZHU

14

YMenue ONCprUpoOBaTh IMOHATUAMU: CTOJIOMKOBBEIE U KPYTOBLIC

IUarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYeCKOoe, MeIHuaHa,




15

16

HanOoJIbIlIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yYMEHUE W3BJIEKaTh, MHTEPIPETUPOBaTh M  IPeoOpa3OBHIBATDH
uHPOpPMALIMIO, TPEACTABICHHYI0O B Ta0NMIAX ¥ Ha JMarpamMMax,
OTPaXKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAIbHBIX IPOLIECCOB U
ABJICHUM; YyMEHUE pacllO3HaBaTb H3MEHYMBBIC BEIUYMHBI B

OKpYXaroIIleM MUpe

YMeHue onepupoBaTh MOHITHAMU: CIYYAWHBIA OMBIT (CIy4alHBIN
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJEMEHTApHBIH HCXO[)
CIIy4aifHOTO OIBITa, CIy4YallHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJAUTb BEPOSITHOCTH CIIy4alHBIX COOBITHI B ONbITaxX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelIaTh
3aJ]a4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBUJia YMHOXXEHHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHBIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE M B >KU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBUCHMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXOI[HIJ_[I/II\/'I H3y‘leHHBII>i METOH JIs1 pPCHICHUA
3aaa4u, NpUBOAUTE MPHUMEPHEI MATEMATHUYCCKUX SaKOHOMepHOCTCﬁ B
npupoac U XU3HU, paClioO3HABATh MPOABJIICHHUEC 3aKOHOB MATCMATHUKNU
B HCKYCCTBEC, OIIMCbIBATH OTACIIBHBIC BBIJAIONIUECA PE3YJIbTAThI,
MOJIYYCHHBIC B XOAC Pa3BUTUA MATCMATUKU KAK HAYKH, ITPUBOJUTH
IMPUMEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n nx aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




IHEPEYEHbB 3JIEMEHTOB COAEPXKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 Yucna u BBIYUCICHUSA

11 Harypanbnsle u nensie yucna. [Ipu3Haky JenMMOCTH HEIbIX YUCEl

1o OOBIKHOBEHHBIE U JIE€CATUYHBIE JPOOM, MPOLEHTHl, OECKOHEYHBIE
' MEPHOINIECKHE IPOoOH

13 Panmonanbhele uyucna. ApudMeTHuecKue OIepalud ¢ PaluOHATIbHBIMU
- quclIaMu

14 JlelicTBUTENbHBIC YnCiIa. ApH(PMETHUYECKHUE ONIEPALUU C AeHCTBUTEIbHBIMU
- quclIaMu

15 [TpubnnxEHHbIE BBIYMCICHUS, IPABUIA OKPYIJICHUs, MPUKUAKA U OLCHKA
- pe3yibTara BBIYMCICHUN
2 AnreOpandecKkue BoIpaKCHUS

2.1 bykBeHHble BbIpaXKeHHUs (BBIPaXKEHUS C IEPEMEHHBIMU )

55 Crenens ¢ nensM nokasareneM. CTENEHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM.
. CaoiicTBa cTENeHN

2.3 MHorouneHsl

24 Anrebpaundeckas 1po0b

95 Apudpmernueckuii  KOpeHb  HaTypajlpbHOM  crtemeHu. JlelcTBus c
' apu(METHIYECKUMH KOPHSIMH HATYpAIbHOW CTETICHU
3 VYpaBHEHUS U HEPAaBEHCTBA

31 Ienbie u 1poOHO-panoHaNbHBIE ypaBHEHUs. CUCTEMBbI U COBOKYITHOCTH
. ypaBHEHUH

39 Ienbie 1 ApoOHO-palMoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 YucnoBble IOCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIE0OBATEILHOCTEH




Apudmerndeckass ¥ reoMeTpuueckas mnporpeccuu. Popmyna CIOKHBIX

4.2
MIPOIICHTOB
) OyHKIMH
OyHk1ua, cnocoObl 3amanus (GyHkiuu. ['paduk dyakmum. OO6nacTh
ONpeNieJIeHUs] M MHOXECTBO 3HadeHMH ¢yHkumu. Hymm QyHxoum.
5.1. [TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEX)yTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBl QyHKuud. HawuOonpliee W HauMeHbIee
3Ha4eHHEe (PYHKLUU HA IPOMEKYTKE
6 Koopaunats! Ha IPsIMO U INIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOMCTBA
7.2 Tpeyronbauk
7.3 MHOroyrojabHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpu4eckix BEJIMYUH
7.6 BexTops! Ha MIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'padms




