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INOACHUTEJIBHAA 3AIINCKA

I'eomeTpusl Kak OIMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIHUNA CBOEH
LEJIbI0  00ECIeYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKEeHUE, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNIbHYI JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero 00pa30BaHus 3aKJIK0YaeTCsl B TOM, YTO 00y4daroLuiics
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil 1enplo n3y4eHuss FeOMETPUH ABJICTCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IpU
pELIEHNHN KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3aja4, BCTPEUAIOIIHUXCS B PEAJIbHOM JKU3HU.
OOyuarouuiics JOKEH HAY4YHUTBhCS OINPENENUTh E€OMETPUUECKYI0 (Urypy, ONHUCaTh CIOBAMU
JAHHBIN 4epTEX UM PUCYHOK, HAWTH IUIOIIAb 3€MEIBHOIO YUacTKa, PACCUUTaTh HEOOXOAUMYIO
JUINHY ONTOBOJIOKOHHOIO Kabels WM TpeOyeMble pa3Mepbl rapaxa Juisi aBTOMOOUIS. DTOMY
COOTBETCTBYET BTOpasi, BBIUMCIUTENbHAS JTUHUSA B U3ydyeHUU reomerpuu. llpu pemenun 3agau
IPAaKTUYECKOI0 XapakTepa o0y4yaromUics YUUTCS CTPOUTh MaTeMaTHYeCKHe MOJIENIN PeaIbHbIX
JKU3HEHHBIX CUTYyallud, NPOBOJAWUTH BBIYMCIEHUS U OLIEHHWBATH aJ€KBATHOCTb IOJIYYEHHOI'O
pe3yJibTara.

KpaiiHe BaXHO MOAUYEPKUBATH CBA3M T€OMETPUU C JPYTMMM YYEOHBIMHU IpeIMeTamH,
MOTUBUPOBaTh  MCIIOJIb30BaTh  ONPEACNCHHS  TIEOMETPUYECKUX  (GUIryp UM IOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOIYyYEHHBIX YMEHUHN B (U3UKE U TEXHUKE. DTH CBSI3U Hauboiee
ApKO BUIHBI B TeMax «Bektopsl», « [puroHomerpuueckue cOOTHOIEHUD», «MeTo KoopauHaT»
u «Teopema [Tudaropar.

VYuebublit Kypc «l'eomeTpusi» BKIIOYAET CJEIYIOIME OCHOBHBIC pPa3felibl COAEPIKAHUS:
«I'eomerpuueckue ¢GuUrypsl M HUX CBOicTBay, «l3MepeHHEe TIe€OMETPUUECKUX BEIUYUHY,
«/lexapToBBl  KOOpAMHATBl Ha  INIOCKOCTW», «BeKTopwl», «/IBMKEHHS  IUIOCKOCTHY,
«[IpeobpazoBanus mo00U.

Ha usyuyenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yacoB: B 7 kinacce — 68 yacoB
(2 yaca B Hemenmo), B 8 kiacce — 68 vaca (2 yaca B Hemeno), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA
7 KUIIACC

HauvanpHele nmonsTus reomerpun. Touka, mpsimasi, OTpe3OK, Jiyd. Yroin. Bunabel yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccektpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienpHOCTD U NEPIEHIUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepsl cumMmeTpuu
B OKPY’KAIOILIEM MUDE.

OcHOBHBIE ITIOCTPOEHMSI C TIOMOILBIO LIMPKYJIA U IMHENKHU. TpeyronpHuk. Beicota, Meaunana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOepeHHBII 1 PABHOCTOPOHHUHN TPEYrONbHUKH. HepaBeHCTBO TpeyroinbHUKA.

CpoiicTBa M NpPHU3HAKM DPABHOOEAPEHHOro TpeyrojipHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuleNbHbIX NpsMbIX. CymMMa yrioB TpeyrojbHUKA. BHemHue
YTJIbI TPEYTOJIbHUKA.

ITpsimoyronbHbI TpeyrojabHUK. CBOWCTBO MeAMAaHBl IPSIMOYTOJIBHOIO TPEYrOJBHUKA,
IpOBEAEHHOW K runoreHyse. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB.
[TpstMoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OoblIeM yrie u 0oibIeil CTOpoHe TpeyroabHuKa. IleprneHanKysp 1 HaKIOHHAS.

I'eomeTpruyeckoe MecTOo TO4YeK. buccekTpuca yria u CEepeiMHHBIA NEPHNEHAMKYISP K
OTpE3Ky KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMaMeTp, MX CBOMICTBa. B3anMHOe pacrosiokeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyas K okpy)HocTu. OKpy>KHOCTb, BHUCaHHAsI B yTOJL.
BrincanHas u onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronbHuku. llapamnenorpamm, ero mpusHakd W CBOMCTBA. YacTHbBIE cCily4au
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ cBoiicTBa 1 mpu3Haku. [IpsMoyronbHas Tpanenus.

Merton ynBoenuss Menuassl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTroJdbHUKA U Tpamnenuu. LleHTp macc TpeyrojapHuKa.

[Tonobue TpeyronbHUKOB, KO3 duiueHT noaodus. [IpusHaku mogo0usi TpEeyroabHUKOB.
[TpumeHneHnne no100ust pH pelIeHUH TPAKTUUYECKHUX 3a/1au.

CpoiicTBa miomaaeil reomerpudeckux ¢uryp. @opmynsl A IUIOMAAM TPEYTroJbHUKA,
napajuiejgorpamma, pom6a u Tpanenuu. OTHOIIEHUE TUIoMAAeH Mo100HBIX GUTyp.

Beruucnenue miomazei TpeyroJibHIUKOB U MHOTOYTOJIbHUKOB Ha KJleT4aTol Oymare.

Teopema I[Tudaropa. [lpumenenue Teopemsl [Indaropa npu perieHuN NpakTHUECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOIO yIjla MpsAMOYIOJBHOTO TpeyrojpHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue ¢pyHkmuu yrios B 30, 45 u 60°.

BnucanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIY KacaTeIbHOM M XOpIOW. YTIIBI MEXIY
XOpAaMH U CeKyIIUMH. BrincanHblie U onucaHHble YeThIPEXYTOIbHUKH. B3anMHOe pacnonokenue
IBYX oKpyxHocTel. Kacanue okpyxHocTeil. O01ue kacaTenbHbIe K IBYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocunyc, TaureHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
DopMyIbI IPUBEICHNUS.



Pemienne tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Pemienue
IIPAKTUYECKUX 3a7a4 C UCIOIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [1oodne cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Ipou3BeIEHNN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, mnuHa (MOAysb) BEKTOpa, COHANPABICHHBIE BEKTOPBI, IHPOTHBOIOJIOXKHO
HaIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMM HaJ
BEKTOpaMH. Pa3nokeHue BeKTOpa 10 IByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BEKTOpa.
CkassipHO€ ITPOU3BENECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlekapToBbl KOOpPAMHATBI Ha IIOCKOCTH. YPaBHEHUS MPSIMOW U OKPYXKHOCTH B
KOOpJMHATaX, [IEpECEUeHUE OKPYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €r0 IPUMEHEHHE.

ITpaBriibHBIE MHOTOYrONbHUKM. JlyInHA OKpYyXHOCTHU. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJIEHME JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTropa, CerMeHra.

JIBMOKEHUS IIIOCKOCTH M BHYTPEHHUE CUMMETPHUH (pUryp (3J1IeMEHTapHbIE IPEACTaBICHNUA).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA I[IPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHOCTHBIE Pe3yJabTATBl OCBOCHHS MpOrpaMMbl y4eOHOTO Kypca «[ eomerpusi»
XapaKTepU3YHTCA:

1) naTpuoTHYeCKOEe BOCIIUTAHHE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTE€MaTUYECKOW IKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWMHA W peau3allid €ro Ipas.,
NpEJICTaBICHUEM O MaTeMaTHYeCKMX OCHOBAaX (YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTO O0IIecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
OOCYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUECKUX IPUHLHUIIOB B J€ATEIbHOCTH YYEHOTO;

3) TpyAoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE B PELICHUH IPAKTUYECKHUX 3a/lad MaTEeMaTUYECKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYE€CKOTr0 00pa3oBaHUs Ha MPOTSKEHUU BCEH
JKU3HU JJIs1 YCHEIIHON Mpo(ecCUOHANBHON eATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H IIOCTPOCHHEM WHIUBUIYATbHOW TPACKTOPUU OOpa3oBaHHS U
JKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHX
00BEKTOB, 3a/a4, PEIICHUM, PACCYKICHU, YMEHUIO BUICTh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NMO3HAHUSA:

OpHUEHTAIle B ACSITeNbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YeloBEUeCKOH MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISI Pa3BUTHUS [IUBUIIN3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKOM IEATETbHOCTH;

6) pusuveckoe BocnuTAHME, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M 3MOLMOHAIBHOT O
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHSATh MAaTEMATUUECKHUE 3HAHUSI B UHTEPECAaX CBOETO 3/10POBbs, BEACHUS
37I0pOBOr0 00pasa >KU3HU (310pOBOE MHUTAHHE, COATTAHCUPOBAHHBIN PEXKUM 3aHITHI U OT/bIXA,
perynsapHas (u3nueckas aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYroro 4YeaoBeKa;

7) 3K0JIOTMYeCKOoe BOCIIUTAHHE:

OpUEHTAIMEeH HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelieHus 3a/ad B 00JacTH
COXPAHHOCTH OKPYXKAIOIIeH cpeabl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpejbl, OCO3HAHUEM TJI00ATBHOTO XapaKTepa SKOJOTUYECKHUX
npo0JieM U IyTel X pelieHus;

8) ajanTanus K MN3MEHAOIUMCS YCJI0BUAM COLMATBHOW M IPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBHUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO JIEATeIbHOCTh, B TOM YHCJIE YMEHHUE YYUTHCS y JAPYTUX
JI0JIel, MpUoOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;



HE0O0XOAUMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHUI, B TOM 4Hcie GOpMyIHpOBATh UICH,
HOHATHS, TUIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(GopMynHMpOBaTh U OLIEHUBATh PUCKHU U MOCIIEACTBUS, YOPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeicTBUA:

® BBIIBIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIICHWH MEXIY MOHSATUSAMHU, (OPMYIHPOBATH OIMPEHCICHUS TOHSATHH,
yCTaHABIIMBATh CYIIECTBEHHBIN NMPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUSA JIJIsl 00OOIICHUS U
CpaBHEHHUS, KPUTEPUHU TTPOBOJIMMOI0 aHAJIU3A,

® BOCIPHHHMATH, (HOPMYIHPOBATh M MPEOOPA3OBBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpHUIATENIbHbIC, EANHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

® BBIBIISATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U NIPOTHBOpEYHs B (paKTax,
JAHHBIX, HAOMIONIEHUSIX U YTBEPXKIACHUSAX, IMpeajiaraTh KPUTEPUU U1l BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNlaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX M WHIYKTHUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

e pa30uparh JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUHN (MIPsIMbIE U OT IPOTHUBHOTO),
MPOBOJAUTH CAMOCTOSATEIHLHO HECIOXKHBIE J[0KA3aTelIbCTBA MaTeMaTUYeCKuX (aKToOB,
BBICTPAWBaTh aPTYMEHTAILIMIO, TPUBOJIUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE PACCYXkICHUS,

e BbIOMpaTh cHoco0 pemieHUs ydeOHOW 3anadyu (CpaBHUBAThb HECKOJBKO BapHaHTOB
pelieHus, BEIOMpaTh Hanbojee MOAXOAAIIUN C YUETOM CaMOCTOATEIHHO BBILIETECHHBIX
KPUTEPUEB).

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

® WCIOJIb30BaTh  BOMPOCHI  KaK  HCCIEAOBATECIILCKUA  HHCTPYMEHT  IMO3HAHUS,
dbopMyIHpOBaTh BOMPOCH], GUKCUPYIOIINE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSTEIHHO
yCTaHaBIMBAaTh WCKOMOE M JaHHOE, (OpPMUPOBATH TUIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIINI0, MHEHUE;

® [POBOJUTH IO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY HECJIOXHBIA SKCIEPUMEHT,
HeOO0JIBIIIOE UCCIIeIOBAHUE 110 YCTAHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00BhEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOO0i;

® CaMOCTOSATENHHO (POPMYIHUPOBATH 0O0OIIIEHHUS 1 BHIBOBI 110 pe3yIbTaTaM MPOBEAEHHOTO
HaOIO/IEHUs, HCCIE0BaHUs, OLIEHHWBATh JOCTOBEPHOCTh IOJYYEHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OIIEHNI;

® [IPOrHO3UMPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATh MPEANOIO0KEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaumeii:

®  BBIBIATH HEAOCTATOYHOCTh U M30BITOUHOCTh MH(DOPMAILINH, JAHHBIX, HEOOXOUMBIX JIJIS
peLIeHUs 3a1a4H;

e BHIOMpaATh, aHAJTU3UPOBATH, CHUCTEMATHU3MPOBATh W WHTEPIPETHPOBATH HHQPOPMAIIHIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABICHNUS,

e BBIOMpaTh hopMy TpeacTaBiICHUS HHPOPMAIMH U WIUTFOCTPUPOBATH pellaeMble 3a1a4u
cXeMaMu, IuarpaMMaMi, MHOW TpauKoil 1 nX KOMOWHAIIUSIMH;



OLICHUBATh HAAEKHOCTh MH(OPMAIMK MO KPUTEPUSIM, MPEUIOKEHHBIM YUUTEIEM WU
Cc(OPMYIHPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHLIC y‘leﬁl—lble JeHlCcTBHUA:

BOCIIPHHUMATh U (DOPMYITUPOBATh CYXKIEHHS B COOTBETCTBHH C YCJIOBUSIMH U LIEISIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KATh CBOK TOYKY 3pPCHHS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PEIeHUs 3a/1a4l, KOMMEHTUPOBATh
TIOJTYYCHHBIH PE3yIIbTaT;

B X0z 00CYXKIeHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOi TE€MbI, TIPOOIEMBI,
pelaeMoil 3aJauu, BHICKA3bIBaTh HJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHUSs, COMOCTABIIATh
CBOM CYXKJICHHS C CY)KICHHUSIMH JIPYTHX YYaCTHUKOB JMAJI0ra, OOHAPYKHBATh PA3IUINC U
CXOJICTBO TIO3MLIMH, B KOPpPEKTHOH ¢(opme (HopMyarpoBaTh pa3HOIIACUS, CBOU
BO3PaXKCHUS;

NPEICTaBIATh PE3YAbTATHl PEIICHUS 33Ja4M, SKCICPUMEHTa, UCCIEIOBaHUSA, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHUS C Y4ETOM 3a/ad MPE3CHTAllMUd U
0COOEHHOCTEH ayTUTOPHH;

MOHUMATh M MCIIOJIH30BaTh MIPEUMYIIECTBA KOMAaHTHOW ¥ WHIUBUIYAJILHON paOOTHI IIpH
pemeHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

NPUHUMATD 1IeJIb COBMECTHOM JESATEIBHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pactpeaesTh BUIbI paboT, JOrOBapUBATHCS, OOCYKIATh POIECC U PE3YJIbTAT
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

y4acTBOBATh B IPYMIOBBIX (hopmax paboTsl (00CyKaeHHs, 0OMEH MHEHUSMHU, MO3TOBbIE
HITYPMBI U IPYTHE), BBITIOIHATH CBOIO YacTh pa0OTHI U KOOPJIUHUPOBATH CBOM JCHCTBHS
C IPYTUMU YICHAMH KOMaH/Ibl, OI[CHUBATh KAUECTBO CBOETO BKJIAJ[a B OOIIUI TPOAYKT I10
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTABJIATh IUJIaH, alTOPUTM pelIeHHs 3afauyd (WIK €ro 4acTb),
BBIOMpATh CHOCOO pelmeHus ¢ Y4ETOM HMEIOLIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BAPUAHTBHI PEIICHUN C Y4ETOM
HOBOH MH(OpMaIHH.

CﬂMOKOHTpOJIb, IMOLUOHAJIbHBLIA HHTEJLJIEKT:

BJAJIETh CIIOCOOAMHU CaMONPOBEPKU, CAMOKOHTPOJIA Mpollecca M pe3yiabTara pelieHus
MaTeMaTHYeCKOW 3ajjauu;

NpEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTHh NpPU PELIEHUU 3a7auyd, BHOCHUTH
KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAllIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE PE3yJbTaTa AESITEIbHOCTH MOCTABICHHOW LIEJTU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTHXKEHUS WJIM HEJJOCTUKEHUSI 1IEJIU, HaXOIUTh OIINOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIbTATHI

K kouiy oOyuenuss B 7 kJjacce oOydaromMiics MOMYYHUT CIEIYIOUIUE INpEeIMETHbIE

pe3yJbTATHI:

Pacno3naBath HU3YUYCHHBIC T'COMCTPHUYCCKUC (I)I/IrprI, OonpeaAciIATb KX B3aUMHOC

pacrnosoxeHue, n300pakaTb FreOMeTpUUecKre (PUTyphl, BHITOJIHATH YEPTEKH MO YCIOBUIO 3a1a4u.
W3mepsaTs NTUMHEMHBIE U YIVIOBBIE BEIWYUHBL. Pemars 3a1auu Ha BBIYKUCIECHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.



Jlenates rpyOyi0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEIIMYUH MPEIMETOB B PEAbHON KHU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznnuare pasmepbl 3TUX 0OBEKTOB IO MOPSJIKY BETUUUHBL.

CTpouTh 4epTex U K FT€OMETPUUECKUM 3a]a4aM.

[lonb3oBaTbcsl NpU3HAKAMH PABEHCTBA TPEYIOJbHHMKOB, MCIOJIb30BaTh NPU3HAKU U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a/a4.

[IpoBOINUTH TOTMUECKHUE PACCYKICHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonb3oBaTbest MpPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB, CBONCTBOM
MEIUaHbl, NPOBEAEHHOW K THUIIOTEHY3€ MPSAMOYTOJIbBHOTO TPEYTrOJbHUKA, B PpELICHUU
FEOMETPUUYECKHX 3a/au.

OnpenensaTh NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pazyeT ¢ HUMHU
cekymasi. Onpeaenars NapajyIeIbHOCTh MPSIMBIX C MTOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJHOM MPSAMOM JI0 TOYEK APYroil MpsIMOK.

Pemats 3amaun Ha KiteT4aroit Oymare.

[IpoBOAMTHL BBIYMCIEHUS W HAXOAWUThb 4YHCIOBbIE W OYKBEHHbIC 3HAYCHHUS YIJIOB B
FeOMETPUUYECKHX 3a/1ayaxX C UCTOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJIOB, 00pa30BaHHBIX NP EPECEUCHHUH ABYX NapaUIeTbHBIX MPSAMBIX ceKylel. PemaTs
MpaKTUYECKHE 3a7]a4 Ha HaXO0XKJICHHUE YTJIOB.

Brnasetp nmoHsATHEM T€éOMETPUUYECKOTO MECTa TOYEK. Y METh ONpPEAesaTh OMCCEKTPUCY yriia
U CEePEeIUHHBINA MEPIECHANKYIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUCK.

DopMyIHpOBATH ONPEACICHHUS] OKPYXKHOCTH M KpPYyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHSTH 3T CBOWCTBA IIPU PELICHUH 3aa4.

Bnanete MOHATHEM ONMUCAHHON OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HaXOAUTh €&
neHTp. [loap3oBaThCs GakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJbHUKA MTEPECEKAOTCS B
OJIHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBIE MEPIEHIUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mnoOHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, TOJB30BaTbCsl TEOPEMOM O
MEePHEHANKYJIIPHOCTH KacaTeIbHON U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHMUsI.

[lonb30oBaTbcs MPOCTEMIIMMH T€OMETPUUYECKUMHU  HEPaBEHCTBAMM, IIOHUMATh HX
MPaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKHU.

K xoniy oOydeHuss B 8 kJiacce 0OOydarOmMICS TOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThI:

Pacnio3snaBaTth OCHOBHBIE BHJIBI YETHIPEXYTOJHHUKOB, UX DSJEMEHTHI, TOJb30BaThCA HMX
CBOMCTBAMM NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpumMeHATh CBOWCTBA TOYKM TIEPECEUCHUS] MEIWaH TPEYrojbHHUKA (IIEHTpa Macc) B
pelIeHnu 3a1a4.

Bianers monsiTHeM cpeaHEl JIMHUHM TPEYTrOJbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
IpU pelIeHuH reomerpuueckux 3anad. llomb3oBaThess Teopemoit daneca u Teopemoil o
MPOTOPIIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX JJI PEIICHUS TPAKTUUYECKUX 3a]1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTOIHHUKOB B PEIIEHUH T€OMETPUUECKUX 3a/1a4.

[Tonp3oBatbes Teopemoit [Tudaropa st pemeHnst reOMETPUYECKUX U IPAKTHIECKUX 3a/1a4.
CTpouTh MaTeMaTUYECKYIO MOJIENb B MPAKTUUYECKUX 3a]a4aX, CAMOCTOSITENBHO JIeTIaTh YePTEXK U
HaXO0JIUTh COOTBETCTBYIOIIUE JTTUHEI.

Brnaners moHATHSIMU CHHYyCa, KOCMHYyCa M TaHI'€HCAa OCTPOTO yrjla MNPSIMOYTOJIbHOTO
TpeyroibHUKa. [101630BaTHCSA STUMHU TTOHATHUSAMH VIS PEIICHUS MPAKTHYECKUX 3a7ad.

Boruncnsate  (pa3nuyHBIMEH - croco0aMM)  TUIOHIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX Quryp (MONB3ysach, TJ€ HEOOXOAUMO, KaJabKylsiTopoMm). [lpumeHsTH
MOJIy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a7a4ax.

BrnaneTs MOHATHSIMU BOHCAHHOTO M IIEHTPAJIBHOTO yIjla, HWCIOJB30BATh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriaxX MeXIy XOpJaMu (CEKYIIMMU) U YIIIe MEXy KacaTeIbHON U XOPA0U MPU
PEIICHUN TEOMETPUIECKUX 3a7ad.



Bragerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIBHHUKA, MPUMEHSTH CBOMCTBA OMUCAHHOTO
YeTHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[TpuMeHATh TOTY4YEeHHBIC 3HAHUSA HA MPAKTHKE — CTPOUTH MAaTEMAaTWUYECKHE MOAETH IS
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIONIINE BBIUMCICHUS C IPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KATBKYIATOPOM).

K xonmy oOyuenus B 9 kiacce oOydaromuiics TMOMYYHUT CIEAYIOIIUME MpeIMETHbIC
pe3yJbTaTHI:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMH OCTPBIX YIJIOB, HAXOUTH C UX ITOMOILIBIO PA3JINYHbIE
AJIEMEHTBHI TPSMOYTOJBHOTO TPEYroJbHHUKA («pPEIICHUE TPSMOYTOJIbHBIX TPEYTOJIBHUKOBY).
HaxoauTsb (¢ TOMOIIBIO KANBKYJISTOPA) JUIMHBI U YTIIbI U1l HETAOJIWYHBIX 3HAUCHUH.

[Tonp30BaTbest GOpMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUTSL HAXOKICHHSI COOTHOIIEHUN MEX]Ty TPUTOHOMETPHUYECKUMH BETUYMHAMU.

Hcnonp30BaTh TEOPEMbl CHHYCOB W KOCHHYCOB JUISI HAXOXICHUS PA3TUYHBIX SJIEMEHTOB
TpPEeYrojbHUKa («pelieHUue TPEYroJbHUKOBY»), MPUMEHITh UX MPU PELICHUH TeOMETPHUYECKHX
3az1ad.

Brnaznets nonstusaMu npeodbpazoBaHusi MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJO00HBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 10100 TPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HAXOJHUTh YIIbl Y MOA00HBIX (uryp. [IpuMensaTs cBoiicTBa moa0o0us B MPaKTUYECKUX 3a/ladyax.
YMeTb NpUBOAUTE MPUMEPHI TOJOOHBIX (DPUTYP B OKPYKAIOIIEM MUpE.

[Tonb30BaThbcs TEOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEICHUH OTPE3KOB
CEeKYIIHX, O KBajpaTe KacaTeIbHOM.

[Tonb30BaThcs BEKTOpaMM, MOHMMATh WX T€OMETPUYECKMH W (U3MYECKUN CMBICIH,
OPUMEHATh MX B PEHICHUH TeOMETPHUYECKHUX M (U3NYecKux 3anad. [IpuMeHsTH CKamsapHOe
MPOU3BEICHNE BEKTOPOB AJIs1 HAXO0XACHUS UIMH U YTJIOB.

[Tonp30BaTbcss METOIOM KOOPIMHAT HA IUIOCKOCTH, TPHUMEHSATh €ro B PEHICHUU
FEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnaners mMoHATHAMYU MPaBWIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPYXXHOCTH, JUIMHBI JTYyTH
OKPYXKHOCTH M DPaJMaHHOM Mepbl YIia, YMETh BBIYHCIATH IUIOIMIAAL Kpyra M €ro 4vacreu.
[TpuMeHSTH MOTy4YeHHbIE YMEHHUS B TIPAKTUIECKUX 3a/1a4aX.

Haxoauth ocu (MIu LEHTPBI) CUMMETpUHM (UTYpP, TPUMEHSTHh ABM)KEHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyqasiX.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTeMaTHYEeCKHE MOJETH IS
3aJa4 peasbHON KU3HU ¥ TIPOBOJUTH COOTBETCTBYIOIINE BHIYHCIICHHUS C TPUMEHEHHEM IT0100Us
U TPUTOHOMETPHUECKUX (PYHKIMH (TIOJIB3YSCh, I'71e HEOOXOIUMO, KAIbKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

M€JIMaHbl NPSIMOYTOJILHOTO
TPEYTOJIbHUKA, TPOBEICHHOU
K TUIIOTEHY3E.
PaBHOOEIpeHHBIE U
PaBHOCTOPOHHUE
TPEYrOJIbHUKH.

IIpu3nHaku u cBolicTBa
paBHOOEIPEHHOTO
TPEYTOJIbHUKA.

reoMeTpUUYECKUX 3ajad. Pemiate 3amaun
Ha KJIeT4yaTou Oymare.

7 KIIACC
Haumenoanue pasnenos | Koi-Bo OueHouHbIe
Ner\rm [IporpammHoe coaepxkaHue [IpoBepsiemble pe3ynbTaThI
U TEM 4acoB IpOLEAYPHI
[Ipocreimme reomerpuueckue | [1osb30BaThCsA NPOCTEUILIMMU
OOBEKTHI. FE€OMETPUYECKUMU
MHOroyrojapHuK, JJOMaHasl. HEpPaBEHCTBAMM, IIOHMMAaTb HX
IIpocreimue CMexHbIe U BEpTUKAJIbHBIC IIPAKTUYECKUHA CMBICI
1 reoMeTpHUecKue PUrypsi 14 yTJIBL. [IpoBOANTH OCHOBHBIE T€OMETPUYECKHE
U uXx cBoicTBa. M3mepenue Pabota c npocreimmmu IIOCTPOCHHS C IIOMOIIBK ILIUPKYJIS H
re€OMETPUUYECKUX BEIUYUH YepTeKaMu. JUHENKU
H3mepeHne TMHENHBIX U
YTJIOBBIX BEJIMYMH,
BBIYHCIICHUE OTPE3KOB U YIIJIOB
[TonsTHE O paBHBIX Ilonb3oBaTbes mpu3Hakamu paseHcTBa | KoHTponbHas
TPEYroJIbHUKAX TPEYroJIbHUKOB, UCIIOIb30BATh IPU3HAKK | paboTa Ne 1
Y IEPBUYHBIE MIPEJICTABIECHUS | U CBOICTBa PpaBHOOEIPEHHBIX
0 paBHbIX urypax. Tpu TPEYrOJIbHUKOB IIPU PEILIEHUU 3a7a4 Kons!
MIpU3HAKa PaBEHCTBA [Tonb30BaThcs NpU3HAKAMH PABEHCTBA | MPOBEPSIEMBIX
TPEYTOJIbHUKOB. IIPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, | p€3YyJIbTATOB:
[Ipu3Haku paBeHCTBa CBOMCTBOM MEAMaHbl, NPOBEICHHON K
IIPSIMOYTOJIbHBIX TUIIOTEHY3€E npsiMoyrosibHoro | 6.4; 6.6; 6.8;
2 TpeyrombHuKH 29 TpeyroabHUKOB. CBONCTBO TPEYroJbHHKA, B pelieHnn




Hepasenctsa B reomeTpuu.
[IpsAMOYTOIBHBINA TPEYTOJIBHUK
¢ yriioM B 30°

OnpenensaTe napawieibHOCTh NPAMBIX ¢ | KoHTponbHAas
MOMOIUIbIO YIJIOB, KOTOpble oOpa3yer c | pabora Ne 2
HUMHA ceKylasl. Ornpenendarb
NapajuleIbHOCTh MPSAMBIX C ToMolblo | Komabl
[TapanenbHble PsIMBIE, UX . o
. pPaBEHCTBA PACCTOSHHUI OT TOYEK OJHOM | MPOBEPSIEMBIX
cBoiictBa. HakpecT nexarue, . . .
OpsIMOK 10 TOYEK JpPYrod MpsMOil. | pe3ynbTaToB:
COOTBETCTBEHHBIC
[TpoBOIUTH BBIYHCICHUS W HAXOIHUTH
Y OJTHOCTOPOHHUE YTIIbI, . _
YHCIIOBbIe M OyKBEHHbIEC 3HAaYeHUs yrioB | 6.7;6.9; 6.10;
oOpa3oBaHHbIE IPU
B reOMETPHUECKUX 3aj1a4ax c
[TapannenbHble MpsMBIE, nepeceyeHny mapauieIbHbIX
< MCIOJIb30BaHUEM CYMMBI yIJIOB
CyMMa YIJIOB 14 MPSIMBIX CEKyIIEH).
TPEYrOJbHUKOB M  MHOTOYTOJIbHUKOB,
TpEeYroJbHUKA [Tpu3zHak nmapamienbHOCTH @
CBOICTB YIJIOB, OOpa30BaHHBIX IIpH
MPSIMBIX Yepe3 paBEHCTBO
. . NEepeceueH  JIBYX  IapauleiIbHBIX
pPacCcTOSIHUN OT TOYEK OJHOMN .
o . . NpsIMBIX ceKyllel. PemaTte npaktuieckue
MPSIMOH 1O BTOPOIA TIPSIMOH.
3aJjauu Ha HaxOXJIeHue yrioB. Brmaxers
Cymma yrioB TpeyroiabHHKA.
MOHATHEM  TEOMETPHUYECKOro  MecTa
BHeniHue yriel TpeyrojabHUKA
TOYEK. YMETh OIPENeNATh OMCCEKTPUCY
yria U CepeAVHHBbIM MEepHeHAUKYIIp K
OTpe3Ky Kak TeOMETpHYECKHEe MecTa
TOYEK.
OKpyXHOCTB, XOpJIa 1 ®opmynupoBaTh omnpenenenusi | KonrponbHas
JIMaMeTp UX CBOUCTBA. OKpY)KHOCTH W Kpyra, Xopasl u | pabora Ne 3
KacarenbHast K OKpYXKHOCTH. JaMeTpa OKPY>KHOCTH, MOJIb30BaThCS UX
OKpYy>KHOCTb, BIIMCaHHAas B CBOWCTBAMH. YMETb NPUMEHATH JTHU
OKpY>XKHOCTb U KPYT. yroii. [Toustue o 'MT, CBOICTBA MPU PEUICHUH 3a]1a4. Konsr
I'eomerpuueckue 14 NIPUMEHEHHE B 337a4ax. Brnanetp moHATHEM ONHCAHHOW OKOJIO | IPOBEPSEMBIX
MTOCTPOCHHS Buccekrprca u cepeaHHBIN TPEYroJIbHUKAa  OKPY)KHOCTH,  YMETb | pe3yJbTaTOB:
[epnenaukymnsap Kak HaxoauTh ee ueHtp. Ilomp3oBarbes
TreOMETPHYECKUE MECTa TOUEK. | (paKTaMH O TOM, YTO OMCCEeKTpHCH yrioB | 6.11 —6.13

OKpy>KHOCTb, OTCaHHAs
OKOJIO TPEYTOJIbHUKA.

TPCYroJIbHUKA TICPCCCKAOTCA B OZ[HOﬁ
TOYKEC, WU O TOM, 4YTO CCPCAMHHEIC




OKpyKHOCTb, BIIMCaHHAs
B TpeyronbHuK. [Ipocrenmme
3aJa4u Ha IOCTPOEHUE

MEePIECHANKYISPBI K CTOpPOHaM
TPEYroJIbHUKA MEPECEKAOTCS B OJHOMN
TOYKE.

Bmagers moHATHEM ~KacaTeIbHOM K
OKPYXHOCTH, TOJIb30BaThCA TEOPEMOM O
MEPIECHAUKYISIPHOCTH  KACATEJIbHOM U
pagudyca, TPOBEAEHHOrO K  TOYKE
KacaHHs.

[ToBTOpEeHue u 0600IICHHE Cnoco6HOCTh 0Oy4arorerocs npuMeHaTh | KontponbpHas
OCHOBHBIX ITOHATUH M METOZIOB | TMOJIyYeHHBIE  3HAHWS W HaBBIKH; | paboTa Ne 4
Kypca 7 kiacca COOTBETCTBUE  YPOBHS  TOJTOTOBKH
5 [ToBTOpenue, 0600IICHNE 4 TpeOOBaHUAM CTaHApTA. Konbr
3HaHUH MIPOBEPSEMBIX
pe3yIbTaTOB:
6.1-6.13
OBILIEE KOJIMYECTBO YACOB 68 4

110 ITPOTPAMME




8 KVIACC

HaumenoBanue paznenos | Kos-Bo OLieHOYHbBIE
Ner\rm [IporpammHoe coaepxkaHue [IpoBepsiemble pe3ynbTaThI
U TEM 4acoB IpOLEAYPHI
[Tapannenorpamm, ero Pacnio3naBath OCHOBHBIE Bubl | KontponpHas
IIPU3HAKU U CBOWCTBA. YeTBIPEXYrOJbHUKOB, HX  AJIEMEHTHI, | pabora Ne 1
YactHele cayyan MOJIb30BATbCA UX  CBOMCTBAMU  IIPHU
napajuienorpaMmMoB pELIEHNN T€OMETPUUYECKUX 3a]au. Konpt
(IpsAIMOYTONILHUK, pOMO, MIPOBEPSEMBIX
1 YeThIpEXYroJbHUKN 12 KBaJIpaT), UX NMPU3HAKU U pe3yibTaTOB:
cBoiicTBa. Tpanenus.
PaBHOOOKas 6.1
Y IIPSIMOYTOJIbHAS TPATICIUH.
MeTto y1BO€HUS METUAHBI.
IenTpanpHas cuMMeTpus
Teopema ®aneca u Teopema [IpumensTH CBOICTBA touku | KoHTpOnbHas
0 MPOTMOPIHMOHATBHBIX nepeceyeHns MeIuaH TpeyroibHHKa | pabota Ne 2
OTpe3Kax. (ueHTpa Macc) B pelIeHMH 3ajad.
Cpenusiga nuHus TpeyroibHuka. | Bnagers mnonsitueM cpenneid suHUM | Kogasl
Teopema ®aneca u Tpanenus, ee cpeHss IMHUSA. | TPEYTrOJIbHUKA M TpamnelyH, MPUMEHSTH | IPOBEPSIEMbIX
TeopeMa o [IponopuyoHanbHbIE OTPE3KH. | UX CBOICTBa pu pEILIEHNN | PE3YJIbTaTOB:
2 MIPONOPLIHOHAIBHBIX 15 entp mace reoMerpuueckux 3agad. llosb3oBaTbes
OTpe3Kax, MoJ00HbIe B TpeyroabHuke. [logo6HbIe Teopemoit ®Pameca u Teopemolt o | 6.2;6.3; 6.4
TPEYrOJIbHUKU TPEYroJbHUKHU. TpH MpU3HaKa | MPOMOPLUOHAIBHBIX OTpe3Kax,
oJJ00Us TPEYTOJIbHUKOB. MPUMEHSATH ux TUTST pelieHus
[Ipumenenue nogoous MIPAKTUYECKUX 3a7ad4. [IpumensTe
MIPU PEIICHUH MPAKTHYECKUX IIPU3HAKU 1oJi00Usl TPEYroJbHUKOB B
3a/1a4y pelIeHNH TeOMETPUUYECKUX 3a7au
. . Boeruncnsate  (paznuunbiMu  ciocobamu) | KonTponbHas
[Tnomans. Haxoxnenne CaoiicTBa monanen
. MJIOMaah  TPEYroJIbHUKA W IUTomanu | padora Ne 3
iouaiel TpeyroJlbHUKOB reOMETPUYECKUX (pUryp.
MHOTOYTOJIBHBIX (UTYp (IOJB3YACh, I/Ie
3 Y MHOTOYTOJIBHBIX (UTYP. 14 DopMyIIbl 1S TIIOIAIU
HE00X0MMO, KaJIbKYJIITOPOM).
[Tmomaay mogo06HBIX TPEYTOJIbHUKA,
[Ipumenarp mnonyueHHble ymeHust B | Koabl
¢buryp napajuiesiorpaMmma, TparneiuH.
MPAKTUYECKHX 3a7ayax IIPOBEPSEMBIX




Brruncnenue miomaneit pe3yJbTaTOB:
CIIOKHBIX ¢uryp. Ilnomann
buryp 6.7
Ha KJIeT4aToi Oymare.
[Tnomanu mogoOHBIX (uryp.
3anaun
C IPAaKTUYECKUM
COJIEpKAHUEM.
Pemrenue 3amau
c MIOMOUIbIO MeToJ1a
BCIIOMOTATENILHOM TUIOIAH
[Tons3oBatbest Teopemoit [Tudaropa s | KontponsHas
peleHus FEOMETPUUECKUX u | padora Ne 4
Teopema [Tudaropa, ee MPAKTUYECKUX 3a7ad4. Crpouthb
MIPUMEHEHHE. MaTEeMaTHYECKYIO mozens B | Kol
Onpenenenue MPAaKTHUECKUX 3a7a4ax, CaAMOCTOSTEIBHO | IPOBEPSIEMBIX
TPUTOHOMETPUYECKHIX JienaTh YepTex u HAXOJUTh | Pe3yJIbTATOB:
(GyHKIHN OCTPOTO yria COOTBETCTBYIOIIUE JITHHEI
IIPSIMOYTOJIBHOTO Brnanets nonstusMu cunyca, kocunyca u | 6.5 —6.6; 6.10
Teopema [Iudaropa u 10 TPEyroJbHHKa, TaHT'€HCa OCTPOTO yria MPsIMOYTOJILHOTO
Hayaja TPUTOHOMETPUHU TPUTOHOMETPUYECKHUE TpeyronbHuka. Ilomp3oBaTbes  3TUMH
COOTHOIICHUS MOHATHUSIMH JUTSL PEIICHUS TPAKTHIECKUX
B [IPSIMOYTOJIbHOM 3aja4. [IpUMEHATh MOTy4YeHHbIE 3HAHMS
TPEYTrOJIbHUKE. Ha TPAaKTUKE — CTPOUTh MaTeMaTHYECKHE
OcHoBHOE MOJIeNIN /7Sl 3a/la4 peajbHOM JKU3HU U
TPUTOHOMETPUIECKOE IPOBOJTUTH COOTBETCTBYIOIIME
TOXJIECTBO BBIYUCIICHUS c pUMEHEHHUEM
o100MsI U TPUTOHOMETPHUH (IIOJIB3YSCH,
r71e He0OX0JMMO, KaJIbKYJISITOPOM)
Brnucanueie Bnaners mnonstusiMu  BnucaHHoro W | KonTposbHas
VYTIBl B OKPYKHOCTH.
BIIHCANHLLS K OICANHLLE U LICHTPAIIbHBIE YIIbL, YTOI HEHTPaJIbHOTO ~ yIJla,  MCIOJB30BaTh | pabora Ne 5
13 MEX]ly KacaTeJIbHOU TEOpEeMbl O BIHUCAHHBIX YriaX, yriax
CTRIPEXYTOIBIHIH. U XOpAOH. YTIIBI MEXKILY MEXIY XopaamMH (CeKyUIMMH) M yIie
KacarenbHble k
XOpAamu Konpr




okpyxHocTH. Kacanue U CeKylnuMHU. BriicaHHbie n MEXIy KacaTeJIbHOH W XOpAOH TIpH | MPOBEPSIEMBIX
OKPYKHOCTEH OITUCAHHbIC PELICHUH F€OMETPUYCCKUX 33/1a4 PE3YJIbTaTOB:
YETBIPEX YT OJIbHUKH, UX Brnanets TIOHSITHEM
MIPU3HAKH OIMKCAaHHOTO YETHIPEXYToJNbHUKA, | 6.8 — 6.9
u cBoiicTBa. [IpuMeHeHnE FTHX NPUMECHSTH CBOMCTBA OIMIMCAaHHOTO
CBOWICTB YeTHIPEXYTOJbHUKA NIPU PEIICHUU 3a1a4
MIPU PEIICHUN TEOMETPHUYECKUX
3a/1a4.
B3aumHoe pacnosnoxeHue aByx
OKpYKHOCTEH, 001111e
KacarebHbIC.
Kacanue okpyxHocTen
[ToBTOpEHNE OCHOBHBIX CriocoOHOCTB oOyuarorierocsi | KoHtposbHas
MOHSTHI U METOJIOB KYPCOB NPUMCHATh TOJyYeHHbIC 3HAHUS U | pabota Ne 6
7 m 8 xiaccoB, 000OIICHUE | HABBIKH; COOTBETCTBUE YPOBHS
TosToperue, 06obmeHue 3HAHHI HOJI'OTOBKH TPEOOBAHUSAM CTaHIAPTA.
6 - 4 Konger
3HAHHI
POBEPSIEMBIX
PE3yNbTaToB:
6.1-6.9
OBULIEE KOJIMYECTBO YACOB 68 5
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9 KJIACC

[IpumeHneHne B pemeHnn
T€OMETPUYECKUX 3a]a4

¢buryp B okpyxkatouiem mupe. [lpumensats
[IOJIy4YCHHBIE 3HAHHUS Ha IPAKTUKE —
CTPOUTh MATEMaTUYECKHE MOJEIN JUIs

Haumenoanue paznenoB | Komn-Bo OLieHOYHbBIE
Ner\i [IporpamMmmMHoOe conepxaHue [IpoBepsieMbie pe3yNbTaThI
U TEM 4acoB IpOLEAYPHI
Onpenenenue 3Hate Tpuronomerpuueckue Qynkuuu | KonrponpHas
TPUTOHOMETPUYECKHUX OCTpBIX YIJIOB, HAXOAMUTH C UX MOMOUIbIO | padoTa Ne 1
¢bynakuumii yrios ot 0° mo 180°. | pasnuyHbIe AIEMEHTHI MPSIMOYTOJIBLHOTO
@opMyJIbl IPUBEIECHUS. TpeyrojbHUKa («pewenue | Koabl
Teopema KOCHHYCOB, TeOpeMa | MPSAMOYTOJIbHBIX TPEYTOJILHUKOBY). | IPOBEPSEMBIX
CHUHYCOB. HaxomuThs (¢ MOMOIIBIO KaJIbKYJISITOpA) | pe3ysbTaToB:
Perienue TpeyronbHUKOB. JUIMHBl W YIJbl Ui HETaOIWYHBIX
[IpakTHdeckoe mpUMeHeHNE 3HAYEHUH. 6.1: 6.2; 6.3;
Tpuronomerpus. Teopemsl
JTIOKa3aHHBIX TEOPEM [Tonb3oBatbes (hopMmyliamMu MPHUBEACHUS
1 KOCHHYCOB U CHHYCOB. 16
PellleHHe TpeyrobHUKOB U OCHOBHBIM  TPUTOHOMETPUUYECKUM
TOXJIECTBOM TUIS HaXOXACHUS
COOTHOIIIEHUN MEXITY
TPUTOHOMETPUYECKUMH  BEIMYMHAMU.
Hcnonbs30BaTb TEOPEMBI CHHYCOB W
KOCHUHYCOB JJISI HAXOXKACHUS Pa3InYHbIX
AIIEMEHTOB TpPEYTroJIbHUKA («pelIeHne
TPEYTOJbHUKOBY»), MPUMEHATh WX IMpH
pEIIeHNN T€OMETPUYECKUX 3a/1a4
[TonsaTue o mpeodbpazoBaHuU Bnagers mnousTusMu mpeoOpazoBanus | KonTponbHas
IOJ00usL. MoA00us, COOTBETCTBEHHBIX 3JIEMEHTOB | pabora Ne 2
CoOTBETCTBEHHBIE DJIEMEHTHI MOTI00HBIX dburyp. [Tonw3oBaTbCst
MoA00HBIX uryp. CBOMCTBaMH TOJIOOMST TIPOU3BONIBHBIX | Kobl
ITpeoOpa3oBanue Teopema o mpoun3BeIeHUN buryp, ymMeThb BBIUUCIATH MATUHBI U | IPOBEPSEMBIX
2 noaoous. Merpudeckue 10 OTPE3KOB XOp/I, TEOpEMa O HaxOJUTh VYIAbl y TMOAOOHBIX QUTYp. | PE3yIHTATOB:
COOTHOLIEHUS B MIPOU3BEJICHUU OTPE3KOB [IpumensTh  cBoOiicTBa  momoOus B
OKPYKHOCTH CEeKYILHX, TeOpeMa O KBaJpare | MPaKTHUYECKHUX 3aJadax. VYwmers | 6.4; 6.10
KacaTelbHOM. MPUBOJIUTH MIPUMEPHI MOTI0OHBIX




3aJa4 peanLHoﬁ JKU3HHU W IIPOBOJUTH

COOTBETCTBYIOIIIME  BBIUUCICHHUS  C
MPUMEHEHUEM noxoous u
TPUTOHOMETPHUYECKUX byHkunit
(MoNB3ySCH, rmue HEOOXOIMMO,
KaJIbKYJISITOPOM)
OnpezneneHrie BEKTOPOB, [Tonb3oBatbes BekTopamu, | KontponbHas
CJIO’KEHHUE U BBIYUTAHUE MOHUMATh ux reomeTpuueckuii u | padora Ne 3
BEKTOPOB, YMHOKEHHE BEKTOpa | GU3NYECKUN CMBICI, MPUMEHSTh UX B
Ha YUCIIO. peleHnH reOMETPHYECKUX "
dusnueckuii u buznuecKkux 3a/ad. [Tpumensits | Kopr
r€OMETPHUYECKUI CMBICIT CKaJIIPHOE MPOU3BEJICHHE BEKTOPOB ISl | IPOBEPSEMBIX
BEKTOpOB. Paznoxxenue HAXO0XJICHUS JUIUH U YTJIOB pE3yNbTaTOB:
BEKTOpa I10 JIByM
Bekrops! 12 HEKOJUTMHEAPHBIM BEKTOPAM. 6.6
Koopaunarsl BekTopa.
CkasnsipHOe ITpou3BeIeHHe
BEKTOPOB, €ro MPHUMEHEHNE
JUTS HAX0XKJICHHSI JUTUH U
YTJIOB.
Pemenue 3anau
c MOMOIIIBIO BEKTOPOB.
[lpyMeHeHne BEKTOpOB IS
penieHus 3aaa4 Gpu3nKu
JexaptoBbl koopauHaTel Touek | [Tonmp3oBatbes MeTonoM koopauHaT Ha | KoHTposibHas
Ha IJIOCKOCTH. IJIOCKOCTH, MPUMEHSTh €ro B perieHuu | pabora Ne 4
VYpaBHeHHE MPSIMOH. reOMETPUUECKUX U MPAKTHUECKUX 3a]a4
YpaBHEHHE OKPYKHOCTH. Konbr
JlekapTOBbI KOOPAMHATHI 9 Koopaunatsl Touek MIPOBEPSEMBIX
Ha TUIOCKOCTH nepeceveHust OKPYKHOCTH pe3yJbTaToOB:
U IIPSIMOM.
Meton KOOpJMHAT npu 6.7
peleHnu reOMETPUYECKUX

3aaa4, IPaKTHICCKUX 3a1a4




IIpaBunpHbBIE
MHOI'OYTOJIbHUKH. J[TnHa
OKPY>KHOCTH U ILIOIIAb
Kpyra. Beruucienue
IIomanen

IIpaBuIBHBIE MHOTOYTOJIBHHUKH.
Yucino n. [[nuHa OKpyKHOCTH,
JyTY OKPY’KHOCTH.

Pannannas mepa yria.
ITnomane kpyra, cekTopa,
CerMeHTa

Bnagerp  MOHATHSAMH — MPaBUILHOTO
MHOTOYTOJIbHUKA, UIMHBI OKPY>XHOCTH,
JUIMHBI IYTU OKPYKHOCTU U PaJlaHHOM
MEphl yIJla, YMETh BBIYUCIATH IUIOLIAIb
Kpyra u ero yacrei. IlpumeHsTh
MOJIyYCHHBIE YMEHHUS B NPAKTHYECKUX
3anavax. [lonbp3oBaThes TeopeMaMu
0 IIPOU3BEICHNN OTPE3KOB
XOpJ, O IMPOU3BEICHUU OTPE3KOB
CEKYIIMX, O KBaJ[paTe KacaTrelbHOU

HBI/I)KGHI/IH IIIIOCKOCTHU

[lonsiTHE O ABMKEHUU
IJIOCKOCTH.
[TapannensHBIN IEPEHOC,
noBopot IIpumenenne npu
pElIeHNH 3a/1a4

Haxonutbe ocu wiaM LEHTPbI CUMMETPUU
¢Guryp, IpUMEHATH ABUKEHUS NIOCKOCTU
B [IPOCTEUILHNX CIIy4asx

[ToBTOpenue, 06061IeHNE,
CHCTEMAaTH3aINsI 3HAaHUH

[ToBTOpEHNE OCHOBHBIX
MIOHATUN U METOJ0B KYypCOB 7—
9 kiaccoB, 00001IEH1E

Y CUCTEMaTU3alus 3HAaHUM.
IIpocreiimne reoMeTprUIECKHe
(bUrypsl U UX CBOWCTBA.
N3mepenne reoMmeTpu4ecKux
BEJINYMH.

TpeyronbHUKH.
IlapainensHble U
MEPIEHAUKYJISPHBIE TIPSMBIE.
OKpy’>KHOCTb U KPYT.
I'eomeTprueckne nocTpoeHusI.
VYTII1Bl B OKPYKHOCTH.
BrnicanHble u onrcaHHbIE
OKPYKHOCTHU
MHOT'OYT'OJIbHUKOB.

IIpsimast U OKPYKHOCTb.
YeThIpexXyrojJbHUKH.

CriocoGHOCTh 00y4aroIerocst HpUMeHsTh
NOJyYeHHbIE  3HAaHWS W HAaBBIKH,
COOTBECTCTBHUEC YPOBHA IIOATOTOBKH
TpeOOBaHUAM CTAHAAPTA.

Kontponbnas
pabora Ne 5
Kongbr
MIPOBEPSIEMBIX
pe3yJbTaToOB:

3.1-36

KoHntponbHas
pabota Ne 6
Konawr
IIPOBEPSAEMBIX
pe3yJbTaToOB:

3.1-36




Brycannble U ONHMCaHHBIE
YeTBIPEXYTrOJILHUKU. Teopema
[Tudaropa u Hauana
TPUTOHOMETPHH.

Pemenue o6mmx
TpeyrojabHUKOB. [IpaBuibHbIC
MHOTOYTOJIbHUKH.
[IpeobpazoBanus MIOCKOCTH.
JBmwxenus. [logobue.
Cummerpusi.

IImomane. Beraucnenne
mromazaeii. [Inomamm
noI00HbBIX uryp.
JlexapToBbI KOOPAMHATHI HA
IUIOCKOCTH.

BeKTopsI Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME
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MMPOBEPAEMBIE TPEBOBAHUS K PE3YJILTATAM OCBOEHUA OCHOBHOH
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KUIIACC

Kon

NpOBePsIEMOro
pe3yJbTara

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

6

['eomeTpus

6.1

PacriosHaBaTh M3y4eHHbIE reOMEeTpHYECKHEe QUTYPHI, ONIPEAETSATh UX
B3aMMHOE pPacIOJIOKEHUE, M300paxkaTh reoMeTpudeckue (urypsl,
BBITIOJIHATh YEPTEXKHU IO YCIOBHIO 3a7ayd. V3MepsTh JuHEWHbIE U
YTJIOBBIC BCIIMYMHBI. Pemarsn 3ala4i Ha BBIYHUCJIICHUC OJIMH OTPE3KOB
Y BEJIMYHH YIJIOB

6.2

Jenate rpy0yto OIIEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYMH MIPEIMETOB B
peaNbHOM >KW3HHM, pa3MepoB NPHUPOAHBIX OOBEKTOB. Paznuuarh
pa3Mepbl ITUX 0O0OBEKTOB MO MOPSIAKY BETUIHHBI

6.3

6.4

6.5

Ctpoutb 4epTeXH K F€OMETPUUECKHUM 3a/1adam

[Tonb3oBaTbcs IIPU3HAKaMU paBeHCTBA TPEYrOJIbHUKOB,
UCMONb30BaTh  IpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PEIICHUH 3a/1a4

HpOBOILI/ITI) JJOTHUYCCKUC pacCyxacHus C HUCIIOJIB30BaHHEM
IrCOMCTPHUUICCKUX TCOPEM

6.6

ITonb3oBatbes [IPU3HAKaMU paBeHCTBA IIPSAMOYTOJIBHBIX
TPEYTrOJIBHUKOB, CBOMCTBOM MEIHMAHBI, IPOBEIEHHON K THIIOTEHY3€
IIPSAMOYTOJIBHOT'O TPEYTOJIbHUKA, B PELICHUU T€OMETPUYECKUX 3a1a4

6.7

6.8

OnpenensTh NapajieIbHOCTh MPSMBIX C MIOMOIIBIO YIIIOB, KOTOPBIE
obOpasyer ¢ HUMHU cekyIas. OnpeaensTh NapauieTbHOCTh MPSMBIX C
MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUYEK OAHOM MPsAMON 10 TOUYEK
JIPYrou npssMou

Pemmarp 3amaun Ha kieT4aroit Oymare

6.9

[TpoBOIUTH BBIYMCICHUS U HAXOIUTh YHUCIOBbIE M OyKBEHHBIE
3HAQYEHMsI YIVIOB B TIE€OMETPUYECKHX 3a7a4ax C MCIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPU TMEPECEYCHUU JBYX MapauIeIbHBIX MPSMBIX
cekyuien. Pemars npakTU4YecKue 3a/1a4d Ha HAXOXKICHUE YIJIOB

6.10

Bnagerp TNOHATHMEM TIE€OMETPUYECKOTO MecCTa TOYEK. YMEThb
ONpeAeNiaTh OUCCEKTpUCY yIila M CEpeAUHHBIA NEPIEHIUKYISAp K
OTpE3KYy KaK F€OMETPHUYECKHE MECTa TOYEK

6.11

@opMyIMpOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAsl H
JUaMeTpa OKpPY)KHOCTH, II0JIb30BaTbCs HX CBOWCTBAaMHU. YMETh
IIPUMEHSITh 3TU CBOWCTBA IIPU PEIICHUH 33]a4

6.12

Bianers moHATHEM ONHMCAHHOM OKOJIO TPEYTOJIBHHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ ueHTp. [lonp3oBaThecs (akTamMu O TOM, UTO
OHMCCEeKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCSA B OJHON TOYKE, U
O TOM, 4YTO CCPECANHHBIC IIEPIICHAUKYIAPEI K CTOPOHAM TPECYT'OJIbHUKA
MIEPECEKAIOTCS B OJTHOM TOUKE




6.13

Bnaners mOHATHEM KacaTeIbHOM K OKPYKHOCTH, ITOJIb30BaThCS
TEOPEMOM O MEPIEHIUKYIAPHOCTH KacaTeIbHOM U  paauyca,
IIPOBEJEHHOTO K TOUKE KaCAHMS

6.14

6.15

8 KJIACC

[Tonb30BaThcs MPOCTEUIIMMU TE€OMETPUYECKHMMH HEPAaBEHCTBAMU,
MMOHUMATh UX MPAKTUYECKUNA CMBICI

[IpoBOIUTH OCHOBHBIE T'€OMETPUYECKUE IMOCTPOCHHUSI C TMOMOIIBIO
LHUPKYJIS ¥ JIMHEHKU

Kon
NpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

6
6.1

I'eomerpus

Pacno3naBath OCHOBHEIC BUIbI ‘-IGTI:IpéXerJII)HI/IKOB, HUX 3JICMCHTHI,
MMOJIL30BaThCSI KX CBONCTBAMHU IIpHu pCHICHHUH I'COMETPUYCCKHX 3a1a4

6.2

6.3

[TpuMeHSATh CBOMCTBA TOYKM TEPECCUCHHS MEIAMAH TPEyrojbHHKA
(eHTpa Macc) B pelICHUH 3a7a4

Biagete noHsATMEM CpEeAHEN JIMHMM TPEYTrOJbHUKA W TpAICLHUH,
IOPUMEHATh HX CBOICTBa IpU pELIEHWHM T€OMETPUYECKHX 3aiad.
ITonb3oBatbes TeopeMoit Dasieca U TEOPEMOM O MPONOPLHOHATIBHBIX
OTpe3Kax, IPUMEHSTh UX JJIs PELICHUs IPAaKTUUYECKUX 3a]1a4

6.4

6.5

6.6

6.7

HpI/IMeHHTL IIPpU3HAKH HOI[O6I/IH TPEYIrOJIbHUKOB B PCHICHUH
rCOMCTPHUYCCKUX 3a1a4

[Tonw3oBatbest Teopemoit [Tudaropa s pemeHus: reoMeTpHIECKUX |
IPAKTHYECKUX 3amad. CTpoUTh MaTEMAaTHYECKYH0 MOZEIb B
MPAKTUYCCKUX 3agavdax, CaMOCTOATCIIbHO JACJIaTh YEPT EXK U HaxXxoauThb
COOTBETCTBYIOLIUE JJINHBI

BJ'IaJIGTI) IOHATUAMU CHHYCA, KOCMHYCa W TAaHI€HCa OCTPOro yrija
NpsAMOYTOJIBHOTO TPCYIrOJIbHUKA. ITonp30BaThCs 3TUMM ITOHATUSIMHU
JJI pCHICHUA IMMPAKTUYCCKUX 3a1a4q

BoraucnsaTte (pa3iuuHbIME CIIOCOOAaMHU) TIIOMIAh TPEYTOJIbHUKA W
IUIOMIAId MHOTOYTOJBHBIX GUryp (MONB3YACh, TIE€ HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSTh MoydeHHbIE YMEHUS B TPAKTUYECKUX
3a/1ayax

6.8

6.9

Bnanerp MOHATHAMH  BOMCAaHHOTO W IIEHTPAJbHOrO  yrIJja,
MCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIIIaX, yIilax MEX1y XopaaMu
(cexyImMMH) U yrie Mexay KacaTeJIbHOM M XOpAOH NMpH peleHun
reOMEeTPUUECKUX 3a]a4

BJ'IaJIeTB IIOHATHUEM OIIMCAHHOTI'O '—ICTI)IpéXYFOJ'II)HI/IKa, IMPUMCHATH
CBOMCTBA OIIMCAHHOT'O LICTI:IpéX}/TO.IIBHI/IKa IIpH pCHICHUU 3aJ1a4

6.10

[IpuMeHsTh TOJNy4EHHBIE 3HAHMS HA TPAKTUKE — CTPOMTH
MaTeMaTHUYecKue MOJIEIH IS 3a7au peajbHOM KU3HU U MPOBOJIUTH
COOTBETCTBYIOIIIE BBIYUCIEHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPHH (II0JIb3YSACh, TJI€ HEOOXOAUMO, KAIbKYJISTOPOM)




9 KVIACC

Kon

NPOBePsIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

['eomeTpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (PYHKITUU OCTPBIX YIII0B, HAXOIUTH C UX
MOMOIIbIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYroJbHUKA
(«pemieHrEe TPSAMOYTOJIBHBIX — TPEYroJbHHKOBY»). Haxomute (c
MOMOIIBI0 KAIBKYJIATOpPA) JJIWHBI W YIIBl JJII  HETaOIHYHBIX
3HaYCHHI

6.2

[Tonb30BaTbCs dbopmynamu pUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOXKICHUSI COOTHOILICHUIN
MEX/1y TPUTOHOMETPUYECKIMH BeIMYMHAMHU

6.3

Hcrnonbs30BaTk TEOpEMbl CMHYCOB M KOCHUHYCOB JUI HaXOXXICHUSA
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJbHUKOBY),
IIPUMEHSATD UX IIPU PELICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnaners moHsTHSIMH TIpeoOpa3oBaHUsl MOJO00MS, COOTBETCTBEHHBIX
3NIeMEHTOB MoN00HBIX (uryp. [lonp30BaThest cBoMCTBaMU MOIOOHS
MPOU3BOJILHBIX (PUTYpP, YMETh BBIYUCISATH JUTMHBI U HAXOAUTH YTIIBI Y
nof00HbIX ¢uryp. [IpumeHaTs cBoicTBa MOJO0OHS B MPAKTUYECKUX
3ajadyax. YMEThb TPUBOJIUTH TPHUMEPHl TNOJAOOHBIX ¢(uryp B
OKpYXXaIoIIeM MHpPe

6.5

6.6

[Tonb30BaThcs TeOpeMaMHd O TMPOU3BEACHHHM OTPE3KOB XOpI, O
IIPOM3BEIEHUN OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHON

[Tonp30BaTbCcsi BEKTOpamMu, ITOHUMaTh WX TEOMETPUUYECKHN U
bu3nYecKuil CMBIC, TPUMEHATh UX B PEIICHUU T€OMETPUUYECKUX U
¢busndeckux 3anad. [[puMeHsTh CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB
JUISL HAXOXKIEHUs UIMH U YTJIOB

6.7

6.8

ITons3oBaThCA METOJOM KOOpAWHAT Ha IJIOCKOCTU, IIPUMCHATDH €TI0 B
PEIICHUN TCOMETPUUCCKHUX U MMPAKTUYCCKUX 3a1a4

Brmagere MOHATHSAMM IPaBUIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI
OKPY>KHOCTH, JJIMHBI JYyTU OKPYKHOCTU U paJUaHHOM MEpbI yria,
YMETh BBIYUCIATH IUIOIIAAb Kpyra M ero 4acre. Ilpumensrs
IIOJIYYEHHBIE YMEHUs B IPAKTUYECKUX 3a7a4ax

6.9

Haxomuth ocu wiaM LEHTpHl CUMMETpUU (Uryp, TNPUMEHSTH
JBHKEHHUS INIOCKOCTU B IIPOCTEUILNX CIIyYasX

6.10

[TpuMeHATH TOJYYEHHBlE 3HAHMS Ha NPAKTUKE — CTPOUTh
MaTeMaTHUYeCcKue MOJEH JJs 3a7jad peabHOM KU3HU U MPOBOJUTH
COOTBETCTBYIOIIIE BBIYUCIEHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPUYECKUX (QYHKIMHA (TOJB3YSCh, TA€ HE00X0IUMO,
KAJIbKYJIATOPOM)




ITPOBEPAEMBIE JIEMEHTbI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
6 I'eomerpus

HauanbHbie noHsTHS reoMeTpun. Touka, mpsimas, OTpe30K, Jy4d. YToJ. Busl

6.1 yrioB. BeprukaibHble U cMexHbIE yribl. buccexrpuca yria. Jlomanas,
MHOTrOYrojbHUK. [lapamieapHOCTh U NEPIEHAUKYIIIPHOCTD IPSMBIX

6.2 Cummetrpuunble  Gurypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
[Ipumepbl cUMMETpHUH B OKPYKAIOLIEM MUpE

6.3 OcHOBHBIE TIOCTPOEHUSI ¢ NOMOUIBIO LUPKYJS M JIMHEHKH. TpeyroyibHUK.
Bricora, Mmennana, buccekTpuca, X CBOWMCTBA

6.4 PaBHOOe#peHHBIII ¥  PaBHOCTOPOHHUN TPEYrolbHUKH. HepaBeHCTBO
TPEYroJIbHUKA

6.5 CpoiicTBa W NpU3HAKU pPaBHOOEIPEHHOro TpeyrojbHUKa. I[Ipu3Haku
PaBEHCTBA TPEYrOJIbHUKOB

6.6 CpoiicTBa M TNpPU3HAKM HapauledpHbIX mpsmbix. Cymma  yrios
TpPEYrojbHUKa. BHEIIHNE yIIIbl TPEYroJIbHUKA
[TpsimoyronbHbIl  TpeyronbHUK. (CBONCTBO MEIMaHbl INPSIMOYTOJBHOTO

6.7 TpEeyrojibHUKa, TMpoBeAEHHOM K ruUnoreHyse. IlpusHaku paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpSIMOYTOJIBHBII TPEYrOJbHUK C YTIIOM B
30°
HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O

6.8 JUIMHE JIOMaHOW, TeopemMa O OoJbIleM Yyrie U Oonblleld CTOpOoHE
TpeyroiabHHUKa. lleprenauKyisp U HaKJIOHHAs

6.9 ['eomeTpruueckoe MecTo TOYEeK. buccekrpuca yrma U cepeaMHHBIN
NEPIEHIUKYIISAP K OTPE3KY Kak FT€OMETPHUUECKHE MeCTa TOUEK
OkpyXHOCTb M Kpyr, XOpJa U JuaMeTp, HUX CcBoiicTBa. B3aumHoe

6.10 pacrojokeHUe OKpYKHOCTH U mnpsaMoi. KacatenmpHas u cekymas K
OKPYKHOCTH

6.11 OKpyXKHOCTb, BNMCAaHHas B yroj. BrucaHHas u omucaHHas OKPYKHOCTH
TPEYroJabHUKA

8 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomerpust

6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku 1 CBOMCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MPU3HAKU U CBOMCTBA

6.3 Tpanenusi, paBHOOOKass Tpamernusi, €€ CBOWCTBA U  IPU3HAKH.
[IpsimoyronbHas Tpanenus

6.4 Meron ynBoenus menuansl. LlenTpansHas cummerpus. Teopema daineca u
TeopeMa O MPOIMOPLUOHABHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyrojibHUKa U Tpanenuu. LlenTp macc TpeyronbHuKa

6.6 ITonoGue TpeyronbHUKOB, KodpduuueHt mnonodus. [lpusnaku mnomobus
TpeyrojabHUKOB. [IpruMeHenue nojo0usi Ipu peleHu NPakTHYeCKUX 3a/1a4




6.7 @opmynbel UId MJIOLIAAU TPEYroNbHUKA, HapajjenorpaMma, pomba U
Tpaneuuu
68 CpoiicTBa Tuiomaneii reomerpudeckux ¢uryp. OTHOIIEHUE IUIOMIAICH
MOA00HBIX PUryp
6.9 Beruucnienue miomazei TpeyroJbHUKOB U MHOTOYT'OJIbBHUKOB Ha KJIETYaTOM
Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHuH
IPAKTUYECKHX 3a/1a4
Cunyc, KOCHHYC, TaHI'€HC OCTPOIO YIJia MPSMOYTOJBHOTO TPEyrojJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPUYECKHE
¢byakuum yrios B 30°, 45° u 60°
6.12 BrnucanHble M LEHTpaIbHBIE YIJIbL, YIOJl MEXAY KacaTelIbHOM U XOPAOH.
VYrasl MeXIy XOpJaMH U CEKYIIUMU
6.13 BrircanHble U onrCaHHbBIE YETHIPEXYTONbHUKU
6.14 B3auMHoe pacronokeHue IByX OKpyxHOcTel. KacaHue oxpykHOCTEH.
OOm1re KacaTeIbHBIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanresc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CUHYCOB. Pemenue
6.2 IIPAKTUYECKUX 337a4 C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI
CHUHYCOB
6.3 [TpeobpaszoBanue momodus. [Togodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeIeHUU OTPE3KOB XOp/, TEOPEMBI O IPOH3BE/ICHHN OTPE3KOB
CEKYILUX, TEOpEMa O KBaJIpaTe KacaTeJIbHOU
Bekrop, onmnuHa  (MOAyNb)  BEKTOpa,  COHANpAaBJIEHHBIE  BEKTOPHI,
6.5 MIPOTUBOIMOJIOKHO HAMpaBIEHHbIE BEKTOPbI, KOJIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONIEpally HaJl BEKTOpaMu. Pa3nokeHue BeKTopa 1o JByMm
HEKOJJIMHEApHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHNE IS
HaXO0XJACHUS JUIMH U YIJIOB
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PABHEHUS MPSAMON U OKPYKHOCTH B
6.7 KOOpJMHATAax, [IEPECEUEHUE OKPYKHOCTEN U NMPSAMBIX. MeTo KOOpIMHAT U €T0
MIPUMEHEHNE
6.8 [TpaBuUIHbHBIE MHOTOYTOJIBHUKH
6.9 JlvHa OKPYKHOCTH. ['pagycHas u paguaHHasi Mepa yria, BHIYMCIECHUE IJIUH
IYT OKPY’KHOCTEN
6.10 [Inomanpe Kpyra, ceKTOpa, CErMeHTa
6.11 JIBIDKEHHsI TJIOCKOCTH M BHYTPEHHHE CHMMETpUU (GUryp (dIeMeHTapHbIE
npencrasienus). [lapamienshsbiil neperoc. IloBopot




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

Kon
NpoBepPsSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPEAMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMbI OCHOBHOI'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MNOHATHUSAMU: MHOXKECTBO, IIOJMHOKECTBO,
ONEpalMi HaJl MHOYKECTBAMM; YMEHHUE OIEpUPOBATh IOHATHUIMMU:
rpad, cBsa3HBIN rpad, nepeBo, HUKI, TPUMEHATh UX MPU PELICHUH
3aJa4; yMEHHE HCIONb30BaTh TIpaduyeckoe IMpeJCTaBICHUE
MHOKECTB JUIsl OIMCAaHUS PEaJbHBbIX IPOLIECCOB U SBICHUM, Npu
pEeIlIeHUH 3a7a4 U3 IPYTuX y4eOHbIX MMPEIMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACIICHUC, aKCUOMA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHHHBIC W JIOKHBIC
BbICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPHBI, CTPOUTH
BBICKAa3bIBAHUA U OTPpULIAHUA BBICKA3bIBaHUHI

YMeHue onepupoBaTh MOHATHAMU: HATYPAJIBHOE YHCIIO, IPOCTOE U
COCTaBHOE 4YHCJIO, JAEIMMOCTb HaTypajbHBIX 4YHCEJN, IPU3HAKU
JETMMOCTH, TEJI0e YHCII0, MOAYJb YMCIia, OOBIKHOBEHHAs! IpO0b U
JecATUYHas 1po0b, CTAHJAPTHBIN BUJ YKCIIA, PALMOHAIBHOE YUCIIO,
UppaIMOHATIFHOE YHCIIO, apu(PMETHYECKUH KBaJPATHBIH KOPEHD;
YMEHHME BBINOJHATH JCHCTBUS € UYWCIAMH, CpPaBHUBAaTbh W
YIOpAIOYMBATh YHUCJIA, IPEACTABIATH 4YHMCIA HAa KOOPAMHATHOM
IPSIMOM, OKPYIVIATH YHUCJIA; YMEHHUE JeNaTh HNPUKUIKY M OLEHKY
pe3yJibTaTa BEIYMCIECHUM

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM I0KA3aTeNeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENEeHH
OOJpIlIe €AUMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus IENbIX, APOOHO-PALMOHANBHBIX BBIPAXKEHUH U
BBIPAXKEHUI C KOPHAMHM, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCIE C HUCHOIb30BaHHWEM (OpMYJT pPa3HOCTH KBAAPATOB H
KBaJpaTa CyMMBbI U Pa3HOCTH

YMeHnue onepupoBaTh NOHATUSMH: YUCIOBOE PABEHCTBO, YPAaBHEHUE
C OJHOM TNEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHHUE peliaTh JIMHEHHbBIE U KBAIPATHBIC YPABHEHHS,
JIpOOHO-pallMOHABHBIE YPaBHEHHUS C OJHOM MEPEMEHHOM, CUCTEMBI
JIBYX JJMHEWHBIX YPAaBHEHUM, JMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JIPOOHO-pAallMOHANBHBIE HEPABEHCTBA C OJHOU
MEPEMEHHOM, B TOM YHUCJIE PU PENIEHUH 33/1a4 U3 APYTUX MPEIMETOB
M TPAKTUYECKUX 3a7ady; YMEHHUE HCIIOJIb30BaTh KOOPAWHATHYIO
MPSIMYIO ¥ KOOPJIMHATHYIO TIJIOCKOCTH JJISI M300paKeHUs peleHui
YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATUAMU: QYHKIUA, TpaduK QyHKIUH, HYIH
byHKIIH, MPOMEXYTKH  3HAKOIOCTOSHCTBA, MIPOMEXKYTKH
BO3pacTaHMs, yObIBaHUS, HauOOJbIIEE M HAaWMEHbIIEE 3HAUCHHS
byHKIUY; yMEHHE OIepupOBaThH MOHSITUSIMU: npsimast
PONOPLHUOHATILHOCTD, JIMHEHHAs PYHKIUS, KBaApaTHUHas (QyHKIMS,




oOpaTHass MPONMOPIHMOHATLHOCTh, Mapaboiyia, TUnepooaa; yMEHHE
cTpouth rpaduku  (GYHKUMH, UCHONB30BaTh Trpaduku I
OIIpENICIICHUs] CBOWCTB IPOILIECCOB U 3aBHUCUMOCTEH, Il PEIICHHUSI
3a/a4 U3 IpYruxX Y4eOHBIX NMPEIMETOB U PEeajbHOM KU3HU; YMEHUE
BBIpaXaTh (OPMYJIAMHU 3aBUCHMOCTH MEX/y BETMYMHAMU

Ymenue OIepupoOBaThH MOHSTHSIMHU: MOCTIEI0BATENbHOCTD,
apudMeTHuecKkass M TEOMETpHYecKas IPOrpecCHd; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEA0BATEIbHOCTEHN, (DOPMYIIBI CYMMBI U
o0LIero 4jieHa IpU pEelIeHUHU 3a/ad, B TOM YHUCIIE 3a/1ad U3 IpYrux
y4eOHBIX IPEIMETOB U PEaTbHOM KUZHU

VYMeHue pemaTh 3aa4d pa3HbIX TUIOB (B TOM YHCIIE Ha IIPOLEHTHI,
JOJM W 4YacTu, JBW)KEHHE, paboTy, LIEHy TOBAapOB M CTOMMOCTb
HOKYIIOK U YCIIYT, HaJIOTH, 337jaui U3 00JacTH YIPaBJICHUS JINYHBIMU
U CeMEWHbIMH (UHAHCAMM); YMEHHE COCTABISTH BBIPAKEHHUS,
YpaBHEHUs, HEPAaBEHCTBA U CHUCTEMBI II0 YCJIOBHUIO 3aJayH,
UCCIIEI0BATh IIOJIY4YEHHOE PELICHNE U OLICHUBATH I1PaBI0NO0J00HOCTb
[IOJIYYEHHBIX PE3YJIbTATOB

10

YMeHue oneprupoBaTh NOHATUAMU: UTypa, TOUKA, OTPE3OK, Npsmas,
Ty, JoMaHas, yrod, MHOTOYTOJIbHHK, TPEYrOJIbHUK,
paBHOOEIPEHHBIH " PaBHOCTOPOHHHI TPEYTrOJbHUKH,
NPSMOYTOJIBHBIM TPEyroJbHUK, MeIuaHa, OWCCeKTpuca W BBICOTA
TPEYroJIbHUKA,  YETHIPEXYrOJIBHUK,  MapajiesorpaMM,  pomo,
NpSMOYTOJNIBHUK,  KBaJpaT, Tpameuusi;  OKPYXKHOCTb,  KpYT,
KacarelbHas; 3HAaKOMCTBO C IPOCTPAHCTBEHHBIMH (UTypamu;
YMEHHUE pelIaTh 3a7add, B TOM YMCIIC U3 MTOBCETHEBHOM >KHU3HHU, HA
HaXO0X/ICHHE T€OMETPUIECKUX BEIUYHMH C IPUMEHEHUEM H3Y4YEHHBIX
CBOWCTB GuUryp u (pakToB

YMeHue omnepupoBaTh IMOHATUAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYrOJbHUKOB; MapaJLICFHOCTh U MEPIEHANKYISIPHOCTh NMPSIMBIX,
yroil MEXIy HNpSIMbIMM, NEPIEHAUKYJSAp, HAKJIOHHAs, MPOEKLus,
nonobue  ¢uryp, NOAOOHBIE  TPEYrOJIbHUKH,  CHUMMETpUS
OTHOCHUTEJIBHO TOYKH M MPSMOW; YMEHHE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0O ¥ mojxobue  ¢uryp, MapaJuIeIbHOCTh |
HEePIEHIUKYIIIPHOCTD MPSIMBIX B OKPY’KaIOIIEM MHUpe

11

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOMIAb;
YMEHHUE OLICHUBATh pPa3Mepbl IPEIMETOB U OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHE MPUMEHATh (OPMyNIbI THEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajlieseNnuIe a; yMeHUEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TpUTOHOMETPUYECKHUE COOTHOIICHUS JUIS
BBIUMCJIEHMS JUIMH, PACCTOSIHUH, IUIOIAIEH

12

13

YMmenue wu3o0paxarb IUIOCKME GUIypsl M HUX KOMOHMHAIWH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB II0 TEKCTOBOMY HIIU
CHMBOJIBHOMY OIIMCAaHUIO

YMmenne ONcprupoBaTh TMOHATUAMH: TPAMOYIroJIbHasd CHCTEMaA
KOOpAWHAT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,




14

NPOM3BEACHNE BEKTOpa HAa YHCIO, CKaJspHOE TPOHM3BEICHHUE
BEKTOpPOB; YMEHHE HCIIOJIb30BaTh BEKTOPHl M KOOPAWHATHI JUIS
Npe/CTaBICHUS JaHHBIX M PEIICHUs 3a/1a4, B TOM YHCJIC U3 JPYTUX
y4eOHBIX IPEMETOB U PEATbHOM KU3HU

YMeHue omnepupoBaTh IMOHSATHAMHU: CTOJOWKOBBIE U KPYTOBBIE
quarpaMmbl, TaONMIbI, CpeaHee apudMeTHUecKoe, MeuaHa,
HanOoJIbIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
YMEHHE W3BJEKaTh, HMHTEPIPETUPOBAT U  MPeoOpa3oBbIBATH
uHPOpPMALIMIO, TPEACTABICHHYI0 B Ta0NMIAX ¥ Ha JdarpamMMax,
OTPaKAIOIYI0 CBOKMCTBA U XapaKTEPUCTUKU PEATBbHBIX MPOLECCOB U
ABJICHUM; YMEHHME paclo3HaBaTh HW3MEHUYMBBIE BEJIWYUHBI B
OKPY’KaIOIleM MUPE

15

YMeHue onepupoBaTh MOHATHAMHU: CIYYAWHBIA OMBIT (CIydalHBINA
OKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJEMEHTApHBIA HCXO[)
CIIy4aifHOTO OIBITa, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJIUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbITax C
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMU; YMEHHE peEIlaTh
3aJ1a4d METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJIb30BAHUEM
MpaBUJia YMHOXXEHUS; YMEHHE OIEHUBATh BEPOSITHOCTH pPeallbHbIX
COOBITUI U SIBJICHUH, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXKAIOIIEM MHpPE U B >KU3HU;
3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YHCEI U €0 POJIbI0 B MACCOBBIX SIBJICHMSIX

16

VYMeHue BbIOMpPATh NOAXOMALIMHA HM3YYEHHBIH METOHA Ul pelleHHs
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMAaTHUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HU, PACIIO3HABATH IPOSBICHUE 3aKOHOB MAaTeMaTHKU
B HCKYCCTBE, OIIMCHIBATH OTJAEJBHBIE BBIJAIOIINAECA DPE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IIPpUMEPBl  MAaTEMaTH4YECKUX OTKPBITMM W WX aBTOPOB B
OT€YECTBEHHOW U BCEMUPHOU UCTOPUHU




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncina. [Ipu3Haku AeIMMOCTH HEIbIX YHCell
19 OOBIKHOBEHHbIE M JECATUYHBIE  JpOOH, TPOLEHTHl, OECKOHEYHbIE
MIEPUOINICCKHE IPOOH
13 Panmonanbupie uyucna. ApupMeTHYECKHE OIepald C  padOHAIbHBIMU
YUCIaAMHU
14 JleiicTBuTenbHbie Yncia. ApuMETHYECKHE ONepanuu C JIEHCTBUTECILHBIMU
YUCIAMHU
15 [TpubnmxEnnbie BBIMMCIICHNA, [PaBWIa OKPYIJICHNS, NMPUKHAKA M OLEHKA
pe3yJsibTaTa BhIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS
2.1 BykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMMU )
29 Crenenp ¢ uensiM mnokasareneM. CTeneHb C palUOHAJIbHBIM IOKA3aTEJIEM.
CaoiicTBa cTenEHU
2.3 MHorousIeHbI
2.4 Anrebpanyeckas Apoob
25 Apudmernueckuii  KOpeHb  HaTypaidbHOH  cremeHu.  JleiictBus ¢
apuQMEeTHUECKUMHU KOPHSIMH HAaTypalbHON CTETICHH
3 YpaBHEHHs 1 HEpaBEHCTBA
31 Lensie I/Iv,Hp06H0-paI_II/IOHaJ'IBHBIe ypaBHeHUs1. CHCTEMBl U COBOKYIHOCTH
ypaBHEHUH
39 Hensle u npoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPABEHCTB
3.3 Pemenne TekcTOBBIX 33124
4 UucnoBsle nocae10BaTENbHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs OCIEI0BATENLHOCTEMN
492 Apudmernueckass U TreomeTpuyeckas mporpeccuu. PopMyna CII0XKHBIX
IIPOLIEHTOB
5 OYHKIIH
OyHknus, cnocodsl 3amanus GyHkuuu. ['paduk  dyakuun. OOIacTh
olpeieNieHus: U MHOXecTBO 3HaueHui ¢pynkuuu. Hynu gynkun. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIMH. MakcuMymbl U
MUHUMYMbI ¢yHKuMd. HaunOosnbiiee u HauMeHbIIee 3HaYeHUE (YHKIHMU Ha
MIPOMEXKYTKE
6 KoopanHatsl Ha IpsIMON U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHuK
7.3 MHOroyrojapHIUKu




7.4

OKpY>KHOCTb U KPYT

7.5 W3mepenne reoMeTpruIecKuX BETHIUH
7.6 BekTopbl Ha TIOCKOCTH
8 BeposiTHOCTh M CTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padmr
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