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Pazgen 1. IOACHUTEJIBHAS 3AIIMCKA

I'eomeTpust Kak OOUH U3 OCHOBHBIX Pa3/EOB IIKOJIBHOM MaT€MAaTHKH, UMEIOIIMI CBOEH
[ENbI0 00ECIeYnTh H3Y4eHHE CBOWCTB M pPa3MepoB (HUryp, MX OTHOIICHWH W B3aMMHOE
pacroJio’)KeHUE, OMMUPACTCSl Ha JIOTMYECKYIO, 0Ka3aTeabHYI JUHUIO. LleHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHus 3aK/IH0YAETCS B TOM, YTO 00ydaromuics
YUUTCS TPOBOAMUTH JOKA3aTEIbHBIE PACCYKIEHHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOUECHMS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKICHHS W CTPOHUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXJeHus «OT MPOTHUBHOIO», OTJIMYATh CBOICTBA OT MPU3HAKOB, (POPMYIHpOBaTH OOpaTHBIE
YTBEPKICHHUS.

Bropoii nenbio u3ydeHusi reOMETpUH SIBJISIETCS UCIOJb30BaHuE €€ KaKk MHCTPYMEHTa IpH
pELIeHNH KaK MaTeMaTHYeCKUX, TaK U MPAKTUYECKUX 3aJjay, BCTPEUYAIOIINXCS B peabHON )KU3HHU.
OOyyaromuiics JOJDKEH HAayYUThCSl ONPENENIUTh F€OMETpPUUECKylo (DUTrypy, ONUcaTh CIOBaMU
JAHHBIN YepTEX WU PUCYHOK, HAWTH IUIOIIA b 3€MEIbHOIO YYacTKa, pacCUUTaTh HEOOXOAUMYIO
JUIMHY OINTOBOJIOKOHHOTO Kaleys uiu TpeOyeMble pa3Mepbl rapaxa Juisi aBTOMOOWISA. DToMy
COOTBETCTBYET BTOpasi, BbIUUCIUTENIbHAS JIMHUS B M3ydeHUM reomeTpud. [Ipm pemienuu 3anau
MPaKTUYECKOr0 XapakTepa 00yJaromuiicsl yUuTcs CTPOUTh MaTEeMAaTUYECKUE MOJIEIH PealIbHbIX
KU3HEHHBIX CHUTYyalluil, IPOBOJAUTH BBIYMCIEHUS M OLIEHHWBATh aJ€KBATHOCTH IOJYYE€HHOTO
pe3ynbrarta.

KpaitHe BaxHO MOAUEPKUBATH CBSI3U T'€OMETPUU C JPYTMMH Y4eOHBIMH IpeaMeTami,
MOTHBUPOBAaTh  HCIIOJIb30BATh  OMpPENEICHUS  TEOMETPUYECKUX  (GUTYp H  HOHSATHIA,
J€MOHCTPUPOBATh MPUMEHEHHUE TIOJYYSHHBIX YMEHUN B (JU3UKe U TEXHHUKE. DTH CBSI3U Hambosee
SPKO BUJIHBI B TeMax «BekTtops», « TpUroHoMeTpuuecKkue COOTHOIIECHU», «MeTo1 KOOpAUHATY
u «Teopema [Tudaropar.

VYueonniii kypc «['eomeTpus» BKIIOYAET CICAYIONIME OCHOBHBIE pa3lieibl COJCPIKAHHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOHCTBa», «l3MepeHHME Te€OMETPUYECKHX BEIUYHHY,
«/lexapToBBl ~ KOOpAWMHATBl Ha  IUIOCKOCTW», «BekTtopbl», «JIBUKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo00US.

Ha uzyuyenue yuebHoro kypca «I'eomerpus» otBoautcs 204 yaca: B 7 kiracce — 68 yacoB (2
yaca B He/el), B 8 kiacce — 68 dacoB (2 yaca B Henenro), B 9 kimacce — 68 yacoB (2 vaca B
HEJIEIIO).



Pazgen 2. COAEP’)KAHUE OBYUYEHMUSA
7 KJIIACC

Havanenpie nonstus reomerpun. Touka, npsiMas, OTpe3OK, Jiyd. Yros. Buasl yrios.
BeprukanbHele UM CMEXHBIE yribl. buccekrpuca yria.  JlomaHas, MHOIOYTOJIbHHK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOICTBA 0ceBOi cummeTpun. [IpuMepsl cuMMeTpun
B OKPYKAIOIIIEM MUDE.

OcHOBHBIE TOCTPOEHMS C TOMOLIBIO IIUPKYJIA U TUHEWKH. TpeyronbpHuk. Beicota, Mmeauana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMNpU3HAKK paBHOOENPEHHOrO TpeyrojbHUKA. Ilpu3Haku paBeHCTBA
TPEYrOJIbHUKOB.

CBoiiCcTBa M NpU3HAKK NapaJUIeNbHBIX NpAMbIX. CyMMa yriioB TpeyroJibHHKa. BHeniHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHelil TpeyroJbHUK. CBONCTBO MEIMAHbl IMPAMOYTOJIBHOTO TPEYroJbHUKA,
MpOBEAEHHON K rumoTeHy3e. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpUu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema 0 OoJIbIlIEM YIiie U 00JblIeH CTOpOHE TpeyronbHUKA. [leprneHIuKyIsip 1 HaKJIOHHAS.

I'eomeTpuueckoe mecto TOuek. buccekTpuca yria W CEepeAVMHHBIA MEPHEHIUKYIAP K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTb M Kpyr, XOpJa M JMaMeTp, UX CBoilcTBa. B3anmmHOe pacnosiokeHue
OKpyxHOCTH 1 Ipsimoi. KacarenpHas u cekymmas Kk OKpy>kKHOCTH. OKpyKHOCTb, BIMCAHHAS B YTOJL.
BrnircanHas u onrcaHHas OKPYKHOCTH TPEYrOJIbHUKA.

8 KVIACC

Yerbipéxyronpuuku. [lapamnenorpamm, ero mnpu3Hakd U CBoiicTBa. YacTHbIe ciydau
napajuieorpaMmMoB (MpSAMOYTOJIbHUK, poMO, KBaJapar), UX NpHU3HAKW U CBoMcTBa. Tpameuus,
paBHOOOKas Tparmenus, e€ cBOWCTBa U npu3Haku. [IpsmoyronbpHas Tpanenus.

Meton ynBoenuss menuanbl. LleHtpanbHas cummerpusi. Teopema Paneca u Teopema o
MIPOIMOPIIUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Togo6ue TpeyroiabHUKOB, KodhdunueHT noaodus. [IpuzHaku momaodus TPEyroabHUKOB.
[Ipumenenue mogoOUst PH PELICHUH MPAKTUUECKUX 3a/1a4.

CaoiicTBa miomaaeil reomerpuyeckux ¢uryp. @opmynsl A IUIOMAAM TPEYTOJIbHUKA,
napasuienorpaMma, pom0a u tpanenuu. OTHOIIEHHE IUI0IIaae NoJ0OHBIX puUryp.

Brruncnenue niomnianeit TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tudaropa. [lpumenenne Teopems! [Tudaropa npu pemeHnn npakTUYECKUX 3a/ay.

CuHyc, KOCHHYC, TaHI'€HC OCTPOro yriia NpsSMOYIOJbHOTO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue Gpynkuuu yrios B 30, 45 u 60°.



Brnucannble M LEHTpaJbHBIEC YIJIbI, YrOJI MEXIY KacaTeIbHOW U XOPIOH. YTIIBI MEXIY
XOpJaMU U CEeKyIIMMHU. BricaHHble U ONMCAaHHbBIE YETHIPEXYTOJIbHUKY. B3aMHOE pacIoiokeHue
IBYX OKpyxHocTel. Kacanue okpyxnHocteil. O0ume kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaos oT 0 10 180°. OcCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
@OpMyIIbI IPUBEICHUS.

Pemrenne TpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHUHYCOB. PemieHue
MIPaKTUYECKUX 33/a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoo6us. [logobre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bekrtop, anuHa (MOAYNb) BEKTOpAa, COHAMpPABIEHHBIE BEKTOPBI, MPOTHUBOMOJIOKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OMNEpAallUMU HAJ
BekTopamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEApHBbIM BeKkTopaM. KoopauHaThl BEKTOpA.
CkansipHO€ NMPOU3BEIECHNE BEKTOPOB, IPUMEHEHHUE /ISl HAX0K/I€HUS JJIUH U YTJIO0B.

JlekapTOBbl KOOPJIMHATBI HA IIIOCKOCTH. YPAaBHEHUs MNPSAMOM M OKPY)KHOCTH B
KOOpJMHATaX, lepecedyeHne OKpYKHOCTEHN U MpsAMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKH. [[nrHa okpyxHOCTH. ['panycHas n paananHas Mepa yria,
BBIUHCIICHUE JUIHH AYT OKpy:kHOCTEH. [Imomanp kpyra, ceKkTopa, CerMeHTa.

JIBM>KEHUS IIJIOCKOCTH U BHYTPEHHHE CUMMETPHUH (PUTyp (3JI€eMEHTapHbIE IPEICTABICHHUS).
[TapannensHbiii neperoc. [IoBopoT.

Pazgen 3. INTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIETI'O
OBPA30OBAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrpaMMbBI yueOHOro Kypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOUIJIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JIOCTMKEHHUSM POCCUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTeMaTHYECKOM MIKOJIbI, K MCIIOIb30BAHUIO 3TUX JOCTHXKCHHUM B IPYTMX HayKaX W MPUKIIATHBIX
chepax;

2) rpa:kIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peau3allii €ro Ipas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYP TPakIAAHCKOTO oOIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYX/ICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUMN
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ITHYECKUX MMPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW HAa aKTHBHOE y4aCTHE B PEIICHWH MPAKTUYECKUX 3aad MaTEeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM B)KHOCTH MAaTEeMaTHYECKOTO 00Opa30BaHMs HA MPOTSHKEHUU BCEH
YKU3HU JIJIS1 YCIIENTHON Mpo(decCoHaIbHOM NeATeThHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIUBHIYAIBHOW TPAEeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K 3MOIMOHAJIBHOMY M ACTETHYECKOMY BOCIHPHATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/a4, PEIICHUH, paCCyKJICHUN, YMEHUIO BUIECTh MAaTEMAaTHUYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIIMECH B NEATECILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX IMpEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHPOABI M 0O0IIecTBa, NOHUMaHUEM
MaTeMaTHYeCKOW HayKH KaK cdepbl YeIOBEUECKOW MACSITCIBHOCTH, STaloB €€ pPa3BUTUA H
3HAYUMOCTH JUIsl Pa3BUTHUS LIMBUJIU3AIMH, OBJIAJICHUEM SI3BIKOM MAaTEMAaTUKU U MaTEeMaTUYECKOM
KyJbTYpOH Kak CpEACTBOM T[IO3HAHHMS MHpPA, OBJIAJICHUEM MPOCTCUIIMMHU  HaBBIKAMH
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) pusuveckoe BocnuTaHue, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOLMOHAIBHOI 0
0J1aronosIy4us:

FOTOBHOCTBIO IPUMEHSITh MAaTEMAaTUYECKHE 3HAHUS B UHTEPECaX CBOETO 3/I0POBBS, BEICHUS
3I0pOBOro 00pasa KM3HHU (3I0POBOE MHUTAHKE, COATTAHCUPOBAHHBIN PEXKHUM 3aHATHH M OTJIbIXA,
perynspHas pusndeckas aKTUBHOCTH), c(hOPMHPOBAHHOCTHIO HaBBIKA pedIeKCUU, TPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4ejJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTaIle Ha MpUMEHEHUE MaTeMaTHYeCKHX 3HAHUU JUIs pelleHus 3aqad B 001acTu
COXPAaHHOCTH OKpYXKAIOIIEeH cpeabl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX



MOCJIEJCTBUI Ul OKPYXKAIOIEH Cpeibl, 0CO3HAHUEM TJI00aJbHOTO XapakTepa KOJOTHUSCKHX
po0IeM U MyTel uX perieHus;

8) ajanTanus K N3MEHAIOIIUMCS YCJIOBUAM CONUATBLHOM H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCJIOBHSIX HEONMPEACTIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH Yepe3 MPAKTUYCCKYIO JCATEIbHOCTh, B TOM YHCJIC YMEHHE YUYUTHCS y APYIHX
Jrofiei, mpruoOpeTaTh B COBMECTHOM EATEILHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIUH W3
OTIBITA JAPYTHX;

HEOO0XOAUMOCTHIO B (DOPMUPOBAHHK HOBBIX 3HAHH, B TOM 4HCIC (GOPMYIHUPOBATH UICH,
MOHSATHS, TUIMOTE3bl 00 00BEKTaX M SBJICHHUSIX, B TOM YHCJIC paHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BHUTHE;,

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYAIIUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOMIUII KOHTPMEp, KOPPEKTHPOBATh MPUHUMAEMbIC PEIICHHS M JACHCTBUS,
(bopMyITHPOBATh U OIICHUBATH PUCKHU U MOCIEACTBHS, (OPMUPOBATH OTIBIT.

METANIPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS

ba3oBble joruyeckue a1eicTBUsA:

* BBIABJIATH U XapaKTEpPHU30BaTh CYIIECTBEHHbIE NMPU3HAKHM MaTEMaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXAY IMOHATUAMHU, (GOPMYIUPOBATH OMNpeAeTCHUS MOHATUH,
yCTaHaBIUBATh CYLECTBEHHBIN MPU3HAK Ki1accu(UKalMKU, OCHOBAHUS /17151 000OIIeHUS U
CpaBHEHMSI, KpUTEPUU ITPOBOJAUMOIO aHANIN34;

* BOCHPUHUMATh, (POPMYIHPOBATH U NPEOOPA3OBBIBATH CY)KJIEHUS: YTBEPIAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

* BBIABJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpeUns B (akTax,
JTAHHBIX, HAONIONCHUSAX M YTBEPXKACHUAX, MpeularaTb KPUTEPUU [UISI BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

* JenaTh BBIBOJBI C HCIOJb30BAaHMEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aK/IIOUYEeHUH, YMO3aKIIIOUEHHH 10 aHAJIOTUH;

* pa3bupaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHHH (MPsSMbIe U OT MPOTUBHOTO),
MIPOBOJUTH CAMOCTOSITENILHO HECIOKHBIE JI0Ka3aTelbCTBAa MaTeMaTHYecKuX (HaKToB,
BBICTPAaMBaTh apTyMEHTALMIO, MPUBOJUTH MPUMEPHl U KOHTPHPUMEPHI, 0OOCHOBHIBAThH
cOOCTBEHHBIE PACCYKICHUS;

e BbpIOUpaTh cmoco0 pemieHust y4eOHOUM 3agaun (CpaBHMBAaTh HECKOJIBKO BapHUaHTOB
pelieHus, BeIOUpaTh HauboJee MOIXOISAIINNA ¢ YI4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KPUTEPHEB).

ba3zoBble uccienoBare/bcKue 1eHCTBUA:

® WCIOJBb30BAThb  BONPOCHl KAk  MCCIENOBATEIbCKMM  MHCTPYMEHT  IO3HAHMS,
(hopMynupoBaTh BOMPOCH], (GUKCUPYIOIINE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTENEHO
yCTaHaBIUBaTh MCKOMOE M JaHHOe, (JOpMHpOBATh THUIOTE3Yy, apTyMEHTHPOBATh CBOIO
MO3UIINIO, MHEHUE;



MPOBOJIUTh [0 CAMOCTOSTECIILHO COCTABJICHHOMY IIJIaHY HECJIOXHBIH 3KCIICPHUMEHT,
HEOOJIBIIIOE HCCIIEI0BAHNE TI0 YCTAaHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4eCKOro 00bEeKTa,
3aBUCHUMOCTEH 0OBEKTOB MEX Iy COOOI;

CaMOCTOSATEIbHO (POPMYITUPOBATh 000OIIEHHUS U BBIBOJIBI [0 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, HCCIICIOBAHUSA, OICHMBATH JIOCTOBEPHOCTh IMOJYYECHHBIX PE3YyJIbTATOB,
BBIBOJIOB U 0000IICHHIA;

MIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCA, & TAKXKE BBIJIBUTATDH TPEAMOJIOKEHHS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJISITh HEIOCTATOYHOCTh M M30BITOUHOCTh HH(OPMALINHU, JAHHBIX, HEOOXOUMBIX JUIS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAJTU3UPOBATH, CHUCTEMATU3MPOBATh M MHTEPIPETHUPOBATH HHPOPMAIIUIO
Pa3IMYHbIX BUJIOB U (POPM MpEACTaBICHUS;

BbIOMpaTh (HOPMY MpecTaBlIeHUsT HHPOPMALMK U WUTIOCTPUPOBAThH PELIaeMble 3a/1auu
cXeMaMu, AuarpaMMaMu, HHOH rpadukoi U MX KOMOUHALUSAMU;

OIICHUBATh HAJAEKHOCTh MHPOpPMAIMH MO KPUTEPUSM, MPEUIOKEHHBIM YUUTEIEM HWIH
cOpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHHKaTUBHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUA:

BOCIIPHHUMATH ¥ (DOPMYJIHUPOBATH CYXJICHHS B COOTBETCTBHUHU C YCIOBHSIMH W IEISIMHU
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBIpAXKAaTh CBOK TOYKY 3pEHUS B YCTHBIX W
MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOIy PEIICHHS 3a/Ja4d, KOMMEHTHPOBATh
MOJIY4YECHHBIN pe3yJIbTarT;

B X0J¢ 0OCYXJIEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TE€MBbI, TPOOIEMBI,
pemaeMoi 3a/1aud, BHICKA3bIBaTh UJICH, HAICJICHHBIC HA ITOWCK PEIICHHS, COTIOCTABIIATh
CBOM CY)XJICHHSI C CY)KJICHUSMH JIPYTHX YIaCTHUKOB JHAJIOra, OOHAPYKHBATh PA3IININE U
CXOJICTBO TIO3WMIIMH, B KOppeKTHOW Qopme dopMyarpoBaTh pa3HOTIACHS, CBOH
BO3PAKCHHS,

MPEICTaBIATh PE3YJbTAThl PEHICHUS 3aaud, SKCIIEPUMEHTA, MCCICOBaHUs, MPOCKTa,
CaMOCTOSITEJIEHO BBIOMpaTh (hopMaT BBICTYIUICHUS C YY4ETOM 3ajad MPE3CHTAIUH |
0COOCHHOCTEH ayIUTOPHH;

MMOHUMATh ¥ MCIIOJIb30BaTh PEUMYIIECTBA KOMAHJHON U WHAWBUIYAIBHON paObOTHI IIPH
peleHNH y4eOHbIX MAaTEMATHUECKUX 3a71a4;

MPUHUMATPH I1IeJIb COBMECTHOU JIEATEIBHOCTH, TUIAHMPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pactpenesnsaTh BUIbI paOdOT, JOTOBApPUBATHCS, OOCY)KIATh POIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNMNOBBIX (hopmax paboTsl (00CykaeHUs, 0OMEH MHEHUSMHU, MO3TOBbIE
IITYPMBI U IPYTHE), BHITIOJHATH CBOIO YAaCTh PabOTHI U KOOPJIUHUPOBATH CBOU JIEHCTBUS
C IpYTMMH YICHaMU KOMaH]Ibl, OIIEHWBATh KA4€CTBO CBOETO BKJIaJa B OOUIUI MPOIYKT IO
KpUTEpUIM, cHOPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA



Camoopranuszanus:

® CaMOCTOSITENIBHO COCTaBIIATh IUIaH, aJTOPUTM pELICHHS 3aJadd (WIM €ro 4YacTh),
BBIOMpATh C€roco® pemeHust ¢ Y4ETOM HUMEIOIIUXCS PECYpCcoB U COOCTBEHHBIX
BO3MOJKHOCTEH, apryMeHTHPOBAaTh M KOPPEKTHPOBATH BAapUAHTHI PEIICHUH C y4EéTOM
HOBOH MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOUMOHATbHbII HHTEJIEKT:

* BIAAETh cHOcO0AMH CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoIlecca W pe3yibTaTa perIeHus
MaTeMaTUYECKOM 3adadm;

* MpeABHICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPU PEUICHUU 33Ja4l, BHOCHTH
KOPPEKTHBBI B JICATEIHEHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;

* OIIEHWBATH COOTBETCTBHE pPE3yJbTaTa JEATEIBHOCTH ITOCTABICHHOW IENIM U YCIIOBHSIM,
OOBSICHATH IPHYUHBI JOCTIKEHUS MITM HEJIOCTIKCHHUS 1IEJTH, HaXOAUTh OIINOKY, 1aBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATDBI

K konmy oOydeHuss B 7 KJjacce OOyJarONIUICS TIOMYyYUT CICAYIOIINE MPEAMETHBIC
pe3ynbTaThI:

Pacmo3naBate W3y4YeHHBIE TE€OMETPHYECKHE (QUTYPBI, OMPEACNATh WX B3aUMHOE
pacnoiokeHue, n300paxkaTb reOMETPUUECKHE PUTYPHI, BBIMOIHITH YEPTEKHU 10 YCIOBHIO 3a/IaUH.
W3mepsATh AMHEMHbIE U YITIOBBIE BEMWYHMHBI. PemiaTe 3a7aud Ha BBIYMCIECHUE JJIUH OTPE3KOB U
BEJIMYMH YTJIOB.

Jlenate rpyOyIo OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B pealbHON KU3HHU,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pa3mMepsl 3TUX 00BEKTOB MO MOPAIKY BEIUYNHBI.

Crpoutb 4epTekH K FTeOMETPUYECKUM 3a/1a4aM.

[lonb3oBaThbcsi NMpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh MPU3HAKH H
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PEHICHUH 3a/1a4.

[IpoBOIUTH IOTHYECKHE PACCYXKACHHUS C UCTIOJIF30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi MpHU3HAKAMU PABEHCTBA MPSMOYTOJbHBIX TPEYrOJbHUKOB, CBOHCTBOM
MEJHMaHbl, MPOBEAEHHOW K THUIOTEHY3€ MPSAMOYrOJbHOTO TPEYrojbHHKA, B PELICHUU
reOMEeTPHYECKUX 3a/a4.

Onpenenars nmapauieTbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT C HUMU
cekymas. Onpeaensars NapajuIebHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJIHOU MIPSIMOM /10 TOYEK APYroil mpsiMOM.

Pemats 3agaun Ha kieTyaroit Oymare.

[IpoBOIUTH BBIYUCICHUS W HAXOJUTh YHUCIOBble W OyKBEHHBbIE 3HAYEHUS YIIIOB B
F€OMETPHUUECKHX 3a]1a4axX ¢ UCIOJb30BaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYT OJIbHUKOB,
CBOJCTB yIJIOB, 00pa30BaHHBIX MPU MEPECCUCHUH IBYX MapaUIeNbHbIX MPSAMBIX CeKyllel. Pemars
MPaKTUYECKHE 3a7a4l Ha HAX0K/ICHUE YIIIOB.

Brnanets moHATHEM TE€OMETPUUYECKOTO MECTa TOUEK. Y METh ONMpeAeNsiTh OMCCEKTPUCY Yyriia
U CepEeAMHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOYEK.



@opMyIMpOBaTh ONPEACICHUS OKPY)KHOCTU U KPYra, XOpAbl U JHaMeTpa OKPYXHOCTH,
M0JIb30BaThCS UX CBOMCTBAMU. ¥ METh IPUMEHSATh 3TU CBOMCTBA MPU PELICHHUH 3a]1a4.

Brnaners moHATHEM OINKUCAHHON OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHtp. Ilonp3oBaThcs pakTaMu 0 TOM, UTO OMCCEKTPUCH YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEpPEAMHHbIE NEPHEHAMKYJSAPbl K CTOPOHAM TPEYroJibHUKA
IIEPECEKAIOTCS B OAHON TOUKE.

Biagete noHATMEM KacaTenpHOM K  OKPY)KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
MEPIEeHIUKYJIIPHOCTH KacaTelbHOU U pajuyca, IPOBEAEHHOTO K TOUKE KacaHUs.

[lonb3oBaTbcsi MPOCTEHIIMMU TE€OMETPUUYECKUMHU  HEPABEHCTBAMH, IOHMMAaTh HX
MPAKTUYECKUI CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MTOCTPOEHUS C ITIOMOIIBIO IUPKYIISI U IMHEHKU.

K konmy oOydenuss B 8 kiacce o0OydarOnIuiics TMOJYYUT CIEAYIOIINE TMPEAMETHBIC
pe3yJabTaThl:

Pacnio3HaBaTh OCHOBHBIE BU[bI UYETHIPEXYTOJBHUKOB, MX AJIEMEHTHI, MOJIb30BAThCS MX
CBOMCTBaMHM NPU PELICHUH T€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKHM IE€pPECEYEHHUs] MEIuaH TpeyrojpbHUKa (LIEHTpa Macc) B
pelIeHNH 3a/1ay.

Bragets monsiTHeM CcpeHEl JTHMHUHM TPEYrojbHUKA W TpaIeluu, MPUMEHATh UX CBOWCTBA
IIpY pEIIeHUM TeoMeTpudeckux 3anad. l[losmp3oBatbesa Teopemoint aneca W TeOpeMOH O
MPOTIOPITUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUISI PEIISHUS MPAKTUUECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKY [10100US TPEYTOJILHUKOB B PEIIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonws3oBatbes Teopemoii [Tudaropa st permeHust reOMeTPUIECKUX M MTPAKTUUYECKUX 3a/1a4.
CrpouTh MaTeMaTHYECKYIO0 MOJIEb B MMPAKTUYECKUX 3a7a4ax, CAMOCTOSTENBHO JIeNaTh YEPTEK U
HAaxO0JIUTh COOTBETCTBYIOIINE JJINHBI.

Brnagets moOHATHSAMM CHHYycCAa, KOCMHYCAa M TaHI€HCAa OCTPOTO YIJla MPSMOYTrOJIbHOTO
TpeyronbHuKa. [101630BaThCs 3TUMU MOHATHUSAMM JUISl PELLICHUS] IPAKTUYECKUX 3a7ad.

Boruncnate  (pa3niuyHbIMH - clloco0amM) — IJIOL[AAb  TPEYroJibHUKA U IUIOLIAIH
MHOTOYTOJIbHBIX  Guryp (moan3ysich, TIJ€ HE0OXOIUMO, KalbKynaropom). Ilpumensars
MOJIyYEHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

Biagete NOHATHSMH BIMCAaHHOTO M LEHTPAJIbHOIO YIrja, HCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX Yriax, yriax MeX/1y XopaaMu (CeKyIIMMHU) U YTIIe MeX Ay KacaTeJIbHOU U XOpI0i npu
pEeLIEHUU TEOMETPUYECKUX 3a1ay.

Bragete moHATHEM ONHMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA OIMMCAHHOTO
YEThIPEXYTOJIbHUKA [TPU PELICHUH 3a/1a4.

[IpuMeHsTh MOTy4YEeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMAaTUYECKHE MOJENU IJis
3a/1a4 peajbHOU )KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHUS C IPUMEHEHHEM TOI00us
Y TPUTOHOMETPUH (TIOJIB3YACh, T/I€ HE0OXO0UMO, KaJbKYISITOPOM).

K xoHmy oOyueHuss B 9 kuacce oOydaroLIUiics MOJYYUT CIEAYIOIIUE IPEIMETHbIE
pe3ynbTaThl:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX YIIIOB, HAXOIUTH C UX TIOMOIIBIO Pa3INYHbIE
AIIEMEHTHI TPSIMOYTOJILHOTO TPEYrOoJbHHUKA («pElIeHUuEe MPSIMOYTONbHBIX TPEYTOJbHUKOBY).
Haxoauthb (¢ MOMOIIBIO KANbKYASTOPA) AIHHBI U YTIIbI 111 HETAONIWYHBIX 3HAYCHUH.



[Tonb3oBaTbes GopMyliaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUIS HAXOXJAEHUS COOTHOILIEHUH MEXTy TPUTOHOMETPUUECKUMU BETUUYUHAMMU.

Hcnonb30BaTh TEOPEMbI CUHYCOB U KOCHHYCOB ISl HAXOX/AECHUS PA3IUYHbIX 3JIEMEHTOB
TPEYroJbHUKA («PEIIEHUE TPEYroJbHUKOB»), MPUMEHATh UX IMPU PEUICHUH IE€OMETPUUYECKUX
3azad.

Bnaners nonsTusMu npeodpa3oBaHus 101001, COOTBETCTBEHHBIX 3JIEMEHTOB MOJA0OHBIX
¢uryp. [lomp30BaThCs CBONCTBaAMHU 1MOI00US MPOU3BOJIBHBIX (DPUTYp, YMETh BBIYUCIATH IJTUHBI U
HAXOJUTh YIIIbl Y MOAOOHBIX Guryp. IlpumeHsTs cBOiCTBa M0I00MS B MPAKTUYECKUX 3a/1a4ax.
YMeTb MpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYXKAIOIIEM MHpE.

[lonb3oBaTbcsi TeOpEMaMu O MPOU3BEIACHUM OTPE3KOB XOPJ, O MPOU3BEIEHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeIbHOM.

[lonb3oBaThbcsi BEKTOpamMH, IOHMMAaThb WX TE€OMETPUYECKUH U (PU3MUECKUil CMBICH,
MPUMEHATh WX B PEUICHUH T'€OMETPUUYECKUX W (Qu3nMdeckux 3anad. [IpumeHsTh ckalsipHOE
MIPOM3BEACHNE BEKTOPOB I HaX0XK/I€HUs JUIMH U YTJIOB.

[lonb3oBaTbcsi METOJOM KOOPAMHAT HAa IUIOCKOCTH, MPUMEHSATh €ro B PpELICHUH
F€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Bnagers MOHATHSAMU NMPaBUIBLHOIO MHOTOYTOJBHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JYyTd
OKPY)KHOCTM M paJMaHHOM Mepbl Yrjla, yMETbh BBIYHCIATH IUIOIIAAb Kpyra M €ro 4YacTew.
[IpyMeHsSTh MOTydYeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuts ocu (wiM LEHTphI) CUMMETpUU (PUTYp, NPUMEHSATh IBUKEHHUS IUIOCKOCTU B
MPOCTEUIINX CIyYasiX.

[IpuMeHsTh MoJydeHHBbIE 3HAHUSA HAa NMPAKTHKE — CTPOUTh MaTeMaTHYeCKUe MOJENU Ul
3a/1a4 peajbHOM )KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCICHUS C IPUMEHEHHEM O00us
Y TPUTOHOMETPUYECKUX (PYHKIHMH (TIOJB3YACh, Te HEOOX0IUMO, KATBKYISITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

KoauvecTBo yacos
HanmeHoBaHMe pa3jeioB U TeM

N2 n/m
NporpamMmbl Bcero

Kontpoubnbsie IIpakTnueckm
padoThI padoThI



[Ipocreiiue reomerpuueckne GUrypsl U
UX CBOMCTBA. MI3MepeHne reoMeTpuIecKux
BEJTUYMH

TpeyroapHUKH
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[TapannenbHble npsiMble, CyMMa YTJI0B
TPEeYroJbHUKa

OxpyxHOCTb U Kpyr. ['eomeTpudeckue
IIOCTPOCHHUS
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

8 KVIACC

N2 /i

HaumeHoBaHue pa3ieioB U TeM
NporpaMMabl

YeThIpEXYroJIbHUKU

68 4 0

KoaunuyecTBo uacoB

B Kontpoabnbie IIpakTHyeckue
cero
padoThI padoThI
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Teopema ®arneca u Teopema o
MIPOMOPIIMOHANBHBIX OTpe3Kax, MOI00HbIE
TPEYTrOJbHUKHU

IInomans. Haxoxnenue miomanen
TPEYrOJIbHUKOB U MHOTOYTOJILHBIX (QUTYD.
[Mnomaan mogo6HBIX puryp
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Teopema IIudaropa u Havana
TPUTOHOMETPUHU

VYrusl B OKpyKHOCTU. Bricannsie u
OIMCAHHBIC YETBIPEXYTOJIbHUKH.
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Kacarenbnble k okpykHOCTH. Kacanue
OKPYKHOCTEH

[ToBTOpEHUE, 0000IICHNE 3HAHUI


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0

9 KJIACC
KosunyecTBo yacos
o HaumeHoBaHue pa3ieioB U TeM
N2 n/n Kontpoabubie IIpakTHyeckue
NPOrpamMmbl Bcero
padoThI padoThI
Tpuronomerpus. Teopemsl KOCUHYCOB U 16 1

CUHYCOB. PelieHue TpeyrojibHUKOB
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[IpeobpazoBanue nogobus. Merpuyeckue
COOTHOIIECHUS B OKPY>KHOCTH

BekTopsl

10

12
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Z[eKapTOBBI KOOPJAUHATBI Ha IIJIOCKOCTHU


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

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. J[JTMHA
OKPYXHOCTH U IUIOLIA/Ib Kpyra.
Brrancnenune miomanei

[[BI/I)KGHI/IH IIJIOCKOCTHU
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[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUN
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IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KonunyecTBo yacos
o Jlara
N2 n/m  Tema ypoka Konrpoabusie IIpakTHyeckue
Bcero H3yYeHH
padoThI padoThI
[Ipocreimme reomeTpudecKre 1

00BEKTHI

MHOroyrojipHHK, JJOMaHast 1
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CMexHbIe U BEpTUKAJIbHBIE YTJIIbI

CMexXHBIC U BCPTUKAJIBHBIC YI'JIbL
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CMexHBIE U BEPTUKAIIBHBIE YIIIbI
CMexHBIE U BEPTUKAIBHBIE YIIIbI

CMexHBIE U BEPTUKAIBHBIE YIIIbI

o N o o1

CMexHbIe U BEpTUKAJIbHBIE YTIIbI
N3Mepenne TMHENHBIX U YTI0BBIX
9 BEJIMYMH, BEIUHUCICHHE OTPE3KOB U
yTJIOB

N3mepeHne TMHENHBIX U YIII0BbIX
10 BEJIMYMH, BEIYMCIICHUE OTPE3KOB U
YIJI0B

Y
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11

12

13

14

15

16

N3mepenue IMHEWHBIX U YTIIOBBIX

BEJIMYMH, BBIUHUCIEHUE OTPE3KOB U 1
yIJIOB

N3mepenune TMHERHBIX U YTJIOBBIX

BEJIMYMH, BEIUHUCICHUE OTPE3KOB U 1
yIJI0B

[lepumerp u momans Guryp, 1
COCTaBJIEHHBIX U3 MPSIMOYIOJbHUKOB
[lepumerp u miomags Guryp, 1
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB
IlonsiTHe 0 paBHBIX TPEYTrOJIBHUKAX

U TIEpBUYHBIE IPECTABICHUS O 1
paBHBIX pUTrypax

Tpu npuzHaka paBeHCTBa 1

TPEYroJIbHUKOB
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Tpu npusHaka paBeHCTBA

18
TPEYTrOJBHUKOB

19 Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

20 Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

21 Tpu npu3Haka paBeHCTBA

TPEYrOJIbHUKOB
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[Ipu3Haku paBeHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
[Ipu3Haku paBeHCTBA
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

CBOMICTBO M€IHaHEI
MPSIMOYTOJILHOTO TPEYTOJIbHHKA,
MPOBEIEHHOMN K TUIIOTEHY3€E

CBoMCTBO MeIMaHbI
IIPSIMOYT'OJIBHOTO TPEYrOJIbHUKA,
MIPOBEACHHON K THIIOTEHY3€

PaBHOOe1peHHbIE U PABHOCTOPOHHUE
TPEYTOJIbHUKU
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[Ipu3Haku u cBoicTBa
PaBHOOEIPEHHOTO TPEYroJIbHUKA
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[Ipu3Haku u cBoMcTBa
PaBHOOEIPEHHOTO TPEYroJIbHUKA

IIpu3Haku 1 cBOKCTBA
PaBHOOEIPEHHOTO TPEYroJIbHUKA
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HepasencrBa B reomerpun

HepaBeHnctBa B reomerpun

HepasenctBa B reometpuu
HepasenctBa B reometpuu

[IpsAMOYrOBHBIN TPEYTOJIBHUK C
yriaom B 30°
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[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriom B 30°

KonTtponsHas padoTa o teme
"TpeyrosbHUKH"

[TapannensHble NpSIMbIC, UX
CBOICTBA
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[Iars1ii moctynar EBkinaa

Hakpecr nexarue,
COOTBETCTBEHHBIEC U OJTHOCTOPOHHUE
yTJIbI, 00pa30BaHHBIC TIPU
MepeceyeHn  napaieabHbIX
MPAMBIX CEKYILIEeH

Hakpecr nexamue,
COOTBETCTBEHHBIE U OJTHOCTOPOHHHE
yIJ1bl, 00pa30BaHHbIE IPU
IIEPECEUECHUH MapaJUIEIbHBIX
NPSAMBIX CEKYILEU

Hakpecr nexamue,
COOTBETCTBEHHBIE U OJTHOCTOPOHHHE
yTJ1bl, 00pa30BaHHbIE IPU
NIEPECEUEHUH MapaIEIbHBIX
MPSAAMBIX CEKyLIEen
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https://m.edsoo.ru/8866ef64
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Hakpecr nexaue,
COOTBETCTBEHHBIC ¥ OJIHOCTOPOHHUE
yribl, 00pa3oBaHHbBIC TIPU
MepeceueHN  MapauIeIbHbBIX
HPSIMBIX CEKYILEN

Hakpecr nexamue,
COOTBCTCTBCHHBIC U OTHOCTOPOHHUE
yTJIbI, 0Opa30BaHHBIE TIPH
MepeceyeHny napaieabHbIX
MPAMBIX CEKYILIEeH

[Ipu3Hak napajieIbHOCTH MPSAMBIX
Yyepe3 PaBEHCTBO PACCTOSHUMA OT
TOYEK OJIHOM MPSAMOM 10 BTOPOit
MpSIMOU

[Ipu3Hak napajieIbHOCTH MPSAMBIX
Yyepe3 PaBEHCTBO PACCTOSHUMA OT
TOYEK OJHOM IIPSAMOM 10 BTOPOU
psAMOH

CymMma yrioB TpeyroyjbHHUKa
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47 CymMa yriioB TpeyroJibHUKa
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Bremnue yriiel TpeyrojbHHAKa

BHemnue yriel TpeyrojibHuKa

KouTtponbHas paborta no teme
"[TapamienbHble IpsMbIE, CyMMa
YIJI0B TPEYroJibHUKA"
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51 OKpyXHOCTb, XOP/Ibl U TUAMETP, X

CBOICTBA

52 KacarenbHast K OKpy>KHOCTH
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53 OKpyXHOCTb, BHUCAHHAS B yTOJI
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55 [Tonarue o 'MT, npumeHenue B
3a1a4ax

ITonartue o 'MT, npumeneHue B
3a1ayax
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MEPIEHIUKYIISAP KaK
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OKpyXHOCTb, OIIMCAHHAS OKOJIO
TPEYroJbHUKa
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61 OKpyXHOCTh, BIUCAHHAS B
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KonTponsnas pabora no teme
64 "OKpY>KHOCTb U KpPYT.
I'eomerpuueckue nocrpoenus”

[ToBTOpeHue M 0000IMIEHNE 3HAHUI
65 OCHOBHBIX IIOHATHH U METOIOB
Kypca 7 Kkiacca
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Kypca 7 Kiacca
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OBIIEE KOJIMYECTBO YACOB ITO
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N@ Hara
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(IpAMOYTOJILHUK, POMO, KBaApaT), X
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15 Cpennsisi TMHUS TPEYTOJIbHUKA

16 Tpanenus, e€ cpeaHsis TUHUSA
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17 Tpanenus, e€ cpeaHss TMHAA

18 [TponopumoHanbHBIE OTPE3KH
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19 [TponopumoHanbHBIE OTPE3KH

20 LlenTp Macc B TpeyroJibHUKE

21 IToioOHBIE TPEYrOIBHUKH
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Tpu npusnaka noxo0us
TPEYTrOJIbHUKOB

Tpu npuznaka nogo6us
TPEYTrOJIbHUKOB
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Tpu npuszHaKa moao0us

24
TPEYroJbHUKOB

o5 Tpu npusnaka nogo6us
TPEYroJIbHUKOB

26 [IpumeHneHue mo100us NpH pereHNH
MPAKTUYECKUX 3a/1a4

97 KonTposneHas paboTa o teme

"ITotoOHBIE TPEYTOABHUKH"
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CBolicTBa IJIOIIA/IE T€OMETPUUECKUX
uryp

Dopmybl 1S TI0MIAAN
TpeyroJbHUKa, MapaiienorpaMma
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Dopmynsl 11 I0LIAAN
TpeyroJjbHUKa, NapaieIorpaMma

Dopmybl Ui I0MIAAN
TpeyroJbHUKa, MapaiienorpaMma
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DopMyJIbI IS TIIOIIAAN
TPEYroJIbHUKA, NapajljIeorpamma

Dopmynbl 1 I0MIAAN
TpeyroJbHUKa, MapaiienorpaMma
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Brruncnenue miomaneil CiIoXKHBIX

(uryp

[Tnomaau duryp Ha kIeT4aToin
Oymare
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36 [Tnomamyu mogoOHBIX Guryp
37 [Tnomamu mogoOHBIX Guryp

3agaum ¢ MPaKTUYECKUM

38
COJICpKaHUEM

39 3aaun ¢ IPaKTHYCCKUM
COJIepIKaHUEM

40 Perrenue 3amay ¢ HOMOIIBIO METOAA

BCIIOMOTaTeIbHOM MIOIIAAN
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KounTtponbHas pabota no teme

41
"ITnomtaas"

42 Teopema [Iudaropa u e€ npumeHeHue
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44 Teopema [Iudaropa u e€ npuMeHeHHE
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45 Teopema [1udaropa u e€ npumeHeHne
46 Teopema [Iudaropa u e€ npumeHeHne

OmnpeneneHne TPUTOHOMETPUIECKUX
(GbyHKIMI ocTporo yria

47 MPSIMOYTOJIBHOTO TPEYroJIbHUKA,
TPUTOHOMETPHUUYECKUE COOTHOILIEHHUS B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE

48 OcHoOBHOE TPUTOHOMETPHUYCCKOC
TOXKACCTBO
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OCHOBHOE TPUTOHOMETPUYECKOE

49
TOKJIECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
KonTtponpHas padoTa o treme

51 "Teopema ITudaropa n Havana
TpuroHomeTpun"

59 BrmcanHble v IEHTpaTbHBIC YIITHI,

yroJ MeXAy KacaTeIbHON U XOpAOH
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Brrcannble 1 IeHTpabHBIC YIIIbI,
YroJl MEXy KacaTeIbHON U XOpAoH
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57

BnucanHble ¥ IEHTpaIbHBIE YIJIbI,
YIroJI MEeXAY KacaTeIbHOU B XOPAOU

VYTl MeXIy XOpJaMu U CEKYITUMU
VYTl MeXIy XOpJaMu U CEKYITUMU

Brucanursie v onmcaHHble
YEThIPEXYTOJIbHUKHU, UX PU3HAKH U
CBOICTBA
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59

Broucadusie U onmcaHHbIE
YETBIPEXYTOJIbHUKH, UX MPU3HAKU U
CBOMCTBA

Brmicannrnle 1 onrcaHHbIe
YETBIPEXYTOJIbHUKH, UX IIPU3HAKU U
CBOICTBA
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[IpumeHeHre CBOMCTB BIIUCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
pELICeHUH T€OMETPUUECKUX 3a/1a4
[IpumeHeHre CBONCTB BIIUCAHHBIX U
61 OTHMCAHHBIX YEThIPEXYTOJLHUKOB MIPH
pELICHUH T€OMETPUUECKUX 3a/1a4

Bzaumnuoe PacCIoJIOKCHUE IBYX

62
OKpYXXHOCTEH, 001111e KacaTeabHble
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63 Kacanue okpyxHOCTEH

KonTposnpHast padoTa o teme "Yriisl
64 B OKpPYKHOCTHU. Brincanusie u
OTMCAaHHbIE YEThIPEXYTrOJIbHUKN"
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[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 U 8 KJIacCOB,
000011eHrEe 3HAHUI
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[ToBTOpEHNE OCHOBHBIX NOHATUN U
66 METOJIOB KypCOB 7 U 8 KIIacCOB,
0000111eHIE 3HAHUT

67 Hroropas koHTpoJIbHAs paboTa
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[ToBTOpEHNE OCHOBHBIX OHATUN U
68 METOJIOB KypCOB 7 U 8 KIIacCOB,
000011eHIE 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

9 KJIACC
o)
N Tema ypoka
n/n
1 Omnpenenenne TPUrOHOMETPUUECKUX

¢ynkuuit yrinos ot 0° no 180°

68 6

KoanuecTBo 4acos

KonTpoabhubie

Bcero
padoThI

IIpakT4yeckue
padoThI

JlaTa
HU3yYeHY
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@opMyIIbl TPUBEICHUS

Teopema kocuHycOB

TeopeMa KOCHUHYCOB
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Teopema KOCHHYCOB

TeopeMa CHHYCOB
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Teopema cuHyCcOB
Teopema cuHyCcOB

HaxoxaeHue JUIMH CTOPOH U BEIUYUH
YIJI0B TPEYrOJIbHUKOB

Pemenue TpeyroapHuKoB
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11 Pemenue TpeyronsHUKOB
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12 Pemenue TpeyroapHUKOB

13 Pemenue TpeyroapHUKoOB
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[IpakTueckoe MprUMEHEHUE TEOPEM
CHUHYCOB U KOCHHYCOB
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15 [IpakTueckoe NpUMEHEHNE TEOPEM
CHUHYCOB U KOCHHYCOB

16 KonTponsnas pabora o teme
"Pemenue TpeyrojbHUKOB"

17 [Tonsatue o mpeoOpa3zoBaHUU TO00US
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20

CoOTBETCTBEHHBIE DJIEMECHTHI
Mo00HBIX puryp

CoOTBETCTBEHHBIE PJIEMEHTHI
MoA0OHBIX pUryp

Teopema 0 Ipon3BeIEHUU OTPE3KOB
XOpA, TEOpEMA O MPOU3BENCHUN
OTPE3KOB CEKYILHUX, TEOPEMA O
KBajJipaTe KacaTeabHOU
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Teopema o mpou3BeIeHUU OTPEIKOB
XOpJ, TeoOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYILUX, TEOpeMa O
KBaJipaTe KacaTeabHOU
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TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB
XOpJ, TeOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYILHX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU

[IpumeHenue TeopeM B pelIeHUH
reOMETPUYECKUX 3a/1a4
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[IpuMeHeHne TeopeM B pelIeHHN
F€OMETPHUUYECKHX 33]1a4

[IpumeHeHue TeopeM B pelIeHUH
TreOMETPHUECKUX 3a/1a4


https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a144578

26

27

KonTponbHas paborta o teme
"[IpeobpazoBanue moa00usI.
Metpuueckrue COOTHOLICHHUS B
OKpy>XHOCTH"

Onpenenenne BeKTOpoB. PU3NUECKU
U T€OMETPUYECKHUI CMBICII BEKTOPOB
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CnosxeHne 1 BEIYUTaHUE BCKTOPOB,
YMHOXKCHHUE BEKTOPA HA YUCIIO

CnoxxeHue U BRIYUTaHHE BCKTOPOB,
YMHOKCHHUEC BEKTOPAa HA YUCIIO
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30 CnoxxeHne U BEIYNTaHUE BCKTOPOB,
YMHOXXCHHUE BEKTOPA HA YUCIIO
Paznoxenue BCKTOPa I10 IBYM

HCKOJIJIMHCAPHBIM BEKTOpaM

31

32 Koopaunats! BekTOpa
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CkansipHO€ NMPOU3BEACHNE BEKTOPOB,
€ro MpUMEeHEHHUe JJIs1 HaXOKICHUS
JUIMH U YTJIOB

CKaJ'ISIpHOG IMPOU3BCACHHNEC BCKTOPOB,
€T0 MMPUMCHCHUC U HAXOXKIACHUS
JUIMH U YIJIOB


https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a14550e

35 Pemrenue 3a1a4 ¢ MoMOIIBIO BEKTOPOB

36 Pemrenue 3agau ¢ moMOIIBIO BEKTOPOB
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[IpuMeHeHHE BEKTOPOB ISl PEIICHUS
3a1a4 HU3UKA

KounTtponbHas pabora no teme
"Bektops!"
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HeKapTOBI)I KOOpAWHAThI TOYCK HA
IIIIOCKOCTH

YpaBHeHue npsmoit

YpaBHeHHE NPSIMOI

YpaBHEHHE OKPYKHOCTH
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KOOpI[I/IHaTI)I TOYCK IICPCCCUCHU S

43
OKPYXHOCTH U IIPSIMOii
MeTtox KoOpAMHAT IIPU PELLIEHUU
44 TFE€OMETPUYECKUX 3a/1a4, IPAKTUYECKUX

3aaaq
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48

Meron KOOpAuHAT IIPYU pELICHUN
Ir€OMETPUYECKUX 3a/1a4, IPAKTUYECKUX
3aj1a4

Meroa KOOpauHAT IPU pELICHUN
r€OMETPUUYECKUX 3a/1a4, IPAKTUYECKUX
3a1a4

KounTponbHas pabota no teme
"JlekapTOBBI KOOPAMHATHI Ha
mIockocTu"

HpaBI/IHLHHC MHOTI'OYT'OJIbHHUKH,
BBIYHCIICHHUEC UX 3JICMCHTOB
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49 Yucno n. JImuHa OKpYKHOCTH

50 Yucno n. JInuHa OKpyKHOCTH
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51 JlnuHa TyTH OKPY>KHOCTH

52 Pannannas mepa yria
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53 [Tnomane kpyra, CeKTOpa, CerMeHTa

54 [Tnomanp kpyra, cekTopa, cerMeHTa
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55 [Tnomanp kpyra, ceKTopa, cermeHTa

56 TToHsATHE O IBUKEHUU IIIIOCKOCTHA
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[IpumeneHne ABMKEHUN PU PEIICHUT
3a1a4
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[ToBTOpenue, o6o0IICHNE,
cucreMarusanus 3HaHui. Msmepenue

63
TCOMETPUYCCKHUX BEIIMYUH.
TpeyronpHUKH
[ToBTOpEHUE, 0000IICHNE,
64 CHUCTeMaTh3alysl 3HAHHH.

HapannenLHLIe U NCPHCHAUKYIISIPHBIC
IIpsAMBIC
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[ToBTOpenue, o6o0IICHNE,

66 cucTeMaTu3anus 3HaHui. Boucanabie
Y OTIMCAHHBIE OKPYKHOCTH
MHOTOYTOJIbHUKOB

67 Hrorosas koHTpoJbHAs paboTa

68 [ToBTOpEHUE, 0000IICHNE,
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[Tpunoxenue k paboyeil mporpamme

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUSA OCHOBHOU

7 KJIACC

OBPA3OBATEJIbHOM ITPOTPAMMBI

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

6

I'eomerpus

6.1

PacniozHaBaTh M3ydeHHbIE TeoMeTpUuyecKue (UTypbl, ONPENeNATh HX
B3aMMHOE€ pacrojoXeHHe, H300pakaTh TIeoMeTpuyeckue QUrypsl,
BBIINIOJIHATE YCEPTCKU II0 YCIIOBHUIO 3aJlaydu. I/I3Mep$[TI) JIMHEWHEBIE H
YIJIOBBIC BCIIMYHHBI. Pematsn 3aaa4u Ha BBIYMCIICHUC OJIMH OTPE3KOB U

BCJIMYMH YI'JIOB

6.2

Jlenate rpyOyro OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B
peanbHON )KU3HU, Pa3MEPOB MIPUPOJHBIX 00BEKTOB. Paznuuars pasmepsl

9THX 00BEKTOB I10 MOPAAKY BEIIMYHWHBL

6.3

CTpouThb 4epTeKH K TeOMETPUUECKUM 3a7a4amM

6.4

[Tonb3oBaThbCsl MpU3HAKAMH PAaBEHCTBA TPEYTOJbHUKOB, MCIOJIH30BATh
MIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJHHUKOB MpPU PELICHUU

3a1a4

6.5

HpOBOI[I/ITB JJOTUYCCKHC PACCYKIACHHUA C HCIIOJIb30BaHHUEM

TCOMETPHUUCCKUX TCOPEM

6.6

Ilonp30BaThCs IIpHU3HAKaMH paB€HCTBA IIPAMOYI'OJIbHBIX TPEYT'OJIBHUKOB,
CBOMCTBOM MCAUAHBI, HpOBC,I[éHHOfI K THUIIOTCHY3C IPAMOYI'OJIbHOTO

TPEYroJIbHUKA, B PCIICHUU I'COMCTPHUICCKUX 3a0a4

6.7

OHpe,Z[CJ'ISITL MapajiuiCJIbHOCTh IMPAMBIX € IIOMOHIBKO YIJIOB, KOTOPBIC
06pa3yeT C HHUMH CCKYyllasd. Onpenenmb MapauiCJIibHOCTb IPAMBIX C
IMOMOIIIbKO PABCHCTBA paCCTOHHI/Iﬁ OT TOYEK OJHOM priMOfI A0 TOYCK

APYrou mpsmMou

6.8

PemaTte 3agaun Ha KIeT4aTOM 6yMare

6.9

HpOBOI[I/ITL BBIYHCIICHUA 1 HAXOJUTh YHUCJIOBBIC U 6YKBCHHBIG 3HA4YCHUA

YrJIOB B TCOMCTPHUUCCKUX 3aJavdax C HCIIOJIb30BAHUCM CYMMBI YIJIOB




TPEYroJIbHUKOB U MHOTOYTI'OJBHHKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX
IIpU IEPECEYCHUU [BYX NapAJUICJIbHBIX IPSMBIX CEKylled. Pemars

MPAKTUYCCKUC 3a/]a41 Ha HAXOKJACHUC YI'JIOB

6.10

BitageTe noHATHEM r€OMETPUYECKOTO MECTA TOYEK. YMETh ONPEIEISTh
OMCCEKTPUCY yIila U CEpeJUHHBIA NEPHEHAUKYISIp K OTPE3Ky Kak

TCOMETPHUUCCKUC MECTA TOUYCK

6.11

DopMyIHpOBATH ONIPEAEIEHUS OKPYKHOCTH U Kpyra, XOp/bl U TMaMeTpa
OKPYXHOCTH, IOJIb30BaTbCd MX CBOWCTBAMH. YMETh INPUMEHSATH OTU

CBOMCTBA IPU PEIICHUH 3a/1a4

6.12

Biagete nOHATMEM ONMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH,
yMeTb HaxoauTb €€ wueHtp. llomp3oBaThes (akramMu O TOM, HTO
OMCCEKTPHUCH YITIOB TPEYrOJbHUKA MEPECEeKaoTCsl B OJHOM TOYKE, U O
TOM, YTO CEPEIMHHBIC NEPIECHIUKYISIPBl K CTOPOHAM TPEYroJIbHUKA

MEePECEKAIOTCS B OJTHOM TOUKE

6.13

B.]'Ia)IeTI) MOHATHEM KacaTeJFHOH K OKPYXHOCTHU, TIOJb30BATHCA
TEOpEMOM O TEPHECHAUKYJISIPHOCTH  KacaTeJlbHOM U  paamyca,

HpOBeL[éHHOl"O K TOYKE KaCaHUus

6.14

[Tonb3oBaTbcst MPOCTEHIIMMU TEOMETPUYECKHMMH  HEPaBEHCTBAaMHU,

IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTH OCHOBHBIE TE€OMETPUYECKHE IOCTPOEHUS C MOMOIIbIO

HUPKYJIS U JIMHEHKU

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTe OCHOBHBIE BHIBI tIeT]’:»IpéXYl"OJ'I]E»HI/IKOB, HnX J3JICMCHTHI,

M0JIb30BAaThCS UX CBOMCTBAMU IIpu pCUICHNU r€OMCTPUYICCKUX 3aJaY

6.2

HpI/IMeHSITL CBOMCTBA TOYKH nepeceucHrst MEAWaH TPEYrOJIbHUKA

(meHTpa mMacc) B peleHun 3a1a4




6.3

Biagets mnoHATHMEM CpeJHEH JIMHUM TPEYrojbHUKA W TpaICLHH,
IIPUMEHATh HX CBOWCTBA IIPU PELICHUUM TIEeOMETPUYECKUX 3a/ad.
ITonp3oBarbes Teopemon Paneca U TEOPEMOM O NMPONOPLUOHAIBHBIX

OTPE3Kax, MPUMCHATH UX JJIA pCHICHUA NPAKTUICCKUX 3a1aYd

6.4

[IpumensaTr nOpu3HAKM TOA00MS  TPEYrOJIbHUKOB B pEIIEHUU

TCOMETPHUUCCKUX 3ada1d

6.5

[Tonb3oBatbest Teopemoit [ludaropa ais pemeHus: TeOMETPUISCKUX U
MMPAKTUICCKUX 3aga4. CTpOI/ITI) MaTEMaTUYCCKYIO MOACIb B
MPAaKTUYCCKUX 3aaaydax, CaMOCTOATCIBbHO CJIaTh qepTém U HaXOoaUuThb

COOTBECTCTBYIOIIHEC NJIMHBI

6.6

Biagets moHATHAMH CHHYCA, KOCHMHYCa M TaHI€HCa OCTpPOro yria
MIPSIMOYTOJIBHOTO TPeyrojbHuKa. [1071630BaThCs 3TUMH MOHATHSIMM IS

PEIICHHUA MMPAKTUYCCKUX 3a1a4

6.7

Beruucnsate  (pa3nuvHBIMEA  CIIOCOOAMM) IIIOMIAAL TPEYroJIbHUKA U
VIO  MHOTOYIOJIbHBIX GuUryp (moJyib3ysich, rJe HE00X0aAUMo,
KaJbKyIITOpoM). [IpUMEHATh NOJTyYeHHBIE YMEHHUS B IMPAKTUYECKHX

3aJa4ax

6.8

Brnagerp mOHATHSAMHU BIMCAHHOTO U LEHTPAIbHOIO YIJia, UCIOIb30BaTh
TEOpEeMbl O BIHMCAHHBIX yIJaX, Yrjlax MeXAy XopAaMu (CeKyIIMMH) U
yrie MexAy KacaTelbHOM M XOpIOW MpH peleHUH TeOMETPHUYECKHUX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUCM  OIIMCAHHOI'O IICTBIpéXYl"OJ'IBHI/IKa, IIPUMCEHATH

CBOMCTBA ONMCAHHOTO IIeTpréX}’FOJ’IbHI/IKa IIpyu pCIICHUH 3a1a4

6.10

HpI/IMeHﬂTB IMOJIY4YCHHBIC 3HaHUA Ha ITPAKTHKE — CTPOUTDH
MAaTEMAaTHYCCKUEC MOJCIM I 3aaad peaanofI JKU3HHU W IIPOBOAUTH
COOTBCTCTBYIOIIIHC BBIYHCIICHHUA C MMPUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMETPHH (MIOJIB3YSICh, TJI€ HEOOXOAUMO, KAIbKYISITOPOM)

9 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs




I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKHE (PYHKIMHM OCTPBIX YIJIOB, HAXOIUTH C HUX
IOMOUIBIO Pa3JIMUHBIE 3JEMEHTHl MPSIMOYTOJIBHOIO TpPEYrojbHHKA
(«petreHue NpsMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTe (¢ moMolipto

KaJIbKYJISITOPA) JUTMHBI U YTJIbI 11 HETAOJIWYHBIX 3HAUCHUN

6.2

[Tonws30BatbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJAECTBOM JJISI HAXOXKACHUS COOTHOIIEHUU

MCKIAY TPUTOHOMETPUICCKUMU BEIMUYMHAMU

6.3

Hcnonp30Bare TEOpPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYroJIbHUKA («pPELIEHHE TPEYrOJbHUKOBY),

MNPUMCHATH UX ITPU PECIICHUH TCOMETPHUICCKUX 3a1av

6.4

Brnagerp moOHATHSAMH TpeoOpa3oBaHMs IMOJ0OMS, COOTBETCTBEHHBIX
aneMeHToB ToMo0HBIX (uryp. Ilosb3oBaThcs CBOMCTBaMH TIOI00US
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JUTMHBI U HAXOJUTH YTIIBI Y
nmonoOHbIX Quryp. [IpuMeHsITH CBOWCTBA MOMOOMS B TPAKTUYECKUX
3a1a4ax. YMeTh NPUBOAUTH IPUMEPHI TOJOOHBIX (PUTYp B OKpYXKaIOLIEM

MuUpe

6.5

[Tomb30BaThcst TEOpeMaMH O TMPOU3BEACHUU OTPE3KOB XOpA, O

IMPOU3BCACHUHN OTPE3KOB CECKYHIUX, O KBaApaTe KacaTeJIbHOM

6.6

Ilonp30BaThCs BCKTOpaMHu, IIOHUMAaThb nux FCOMeTpI/ILIeCKI/Iﬁ n
(bn31/1qec1<1/n71 CMBICJI, IPUMCHATH HUX B PCIHICHUHN T'COMCTPUYECCKHX U
(1)I/ISI/I“ICCKI/IX 3aJa4. HpI/IMCHHTB CKaJIAPHOC IPOU3BCACHUC BEKTOPOB JIsA

HaXO0XKACHU JIMH U YTJIOB

6.7

ITonw30BaThCcst METOAOM KOOpAWMHAT Ha IINIOCKOCTHU, IMPUMCHATH €r0 B

PEIICHUHU I'COMCTPUUCCKUX U ITPAKTHYCCKUX 3a1a4

6.8

Bnagers IIOHATHUAMHU IIpaBUJILHOT'O MHOI'OYT'OJIbHHKA, JJIMHBI
OKPY’XHOCTH, AJIMHBI YT OKPYKHOCTH U paI[I/IaHHOI>'I MCpHI yTJj1a, YMCTh
BBIUUCIIATE IUIOIIAaAb Kpyra MU Cro qacTei. HpI/IMCHHTL TOJIYYCHHBIC

YMCHHS B IPAKTUYCCKUX 3a/lavdax

6.9

HaxonuThk ocu iy HEHTpBl CUMMETPUH (PUTYp, IPUMEHSTH JIBHKECHUS

IIJIOCKOCTH B HpOCTCfIIJ.IPIX cryqyasax




6.10

IIpuMeHATs  IONydEHHBIE 3HAHMS HAa INPAKTUKE —  CTPOUTH
MaTeMaTUYEeCKUE MOJEIU Ul 3aJad pPEaJbHOM XU3HU U IPOBOIUTH
COOTBETCTBYIOIIIE BBIYUCICHHS C TPUMEHEHHEM MOI00HS |
TPUTOHOMETPUYECKHX (YHKIMH  (MOJB3yACh, TI/€ HEOO0XOIUMO,

KaJIbKYJIATOPOM)

MMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpust
Hauanbnabie nonsatus reometpun. Touka, npsaMas, OTpe30K, Jiyd. YToJ. Bumsl
6.1 yriioB. BeprukanbHble M CMeXHbIe YIubl. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHHUK. [lapanienbHoCTh 1 NepneHaANKYISIPHOCTD MPSAMBIX
6.9 Cummetpuunbie Gurypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpuH. [Ipumepsl
' CUMMETPUHU B OKPYKAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHS C IMOMOIIBIO LHUPKYISl U JIMHEWKH. TpeyrojabHUK.
' BricoTa, Mmeauana, 6uccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBII ¥  PaBHOCTOPOHHUW  TPEyrojabHUKH.  HepaBeHCTBO
' TpPEYroJbHUKA
65 CpoiicTBa U MpU3HAKU paBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBa
' TPEYroJIbHUKOB
6.6 CBoiicTBa M NMPU3HAKU NapajIebHBIX NpsAMbIX. CyMMa yriioB TPEyroJbHHKA.
' Bnemnue yribl TpeyrojibHUKa
[IpssMoyronpHeIil  TpeyroiabHUK. CBOMCTBO MeAMaHbl MPSIMOYTOJIBHOTO
6.7 TPEyroJbHUKA, TPOBEAEHHOW K rumoreHy3e. llpu3sHaku paBeHCTBa
HPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [[pSIMOYTONIBHBIN TPEYTroJibHUK € yriioM B 30°




HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUINHE
6.8 JOMaHOH, Teopema O OoJbIneM yrie M OOJbIICH CTOPOHE TpPEYroJbHHKA.
[IepnieHquKyIIsIp ¥ HAKJIIOHHAS

6.9 I'eomerpuueckoe Mecto TodeKk. buccekrpuca yrma © - CepeIUHHBIN
' HEPIIEHIUKYISAP K OTPE3KY KaK F€OMETPUUECKHE MECTa TOUEK

6.10 OKpyXHOCTb U KPYT, XOpJia U TuaMeTp, UX CBOMCTBA. B3anMHoOe pacnosnoxxenue
' OKpYyXHOCTH U npsimoii. KacaTenbHas U cexyias K OKpyXKHOCTH

6.11 OkpyXHOCTb, BIMCAHHas B yroj. BmucanHas W omnHMcaHHas OKPYKHOCTH
' TPEYroJbHUKa

8 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6 I'eomerpust

6.1 Yetsipéxyrosnbpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroasHUK, poMO, KBaJpaT, UX MPU3HAKA U CBOHWCTBA

6.3 Tpanemnus, paBHOOOKasi Tparenus, €€ CBOWCTBa M Mpu3Haku. [IpsMoyronpHas
' Tpaneuus

6.4 Merton ynBoenuss meauanbl. llenTpansHas cumMmerpus. Teopema Parneca u
' TeopemMa O MPONOPLUOHAIBHBIX OTpPE3Kax

6.5 CpenHue TMHUM TPEYroJbHUKa U Tpaneuuu. LleHTp macc TpeyroiabHuKa

6.6 [Tomobue TpeyrosbHUKOB, Kod(pduireHt mnoaodus. Ilpusnakum mogo0us
' TpeyroJabHUKOB. [IpumMenenmne nogo0us npu penieHny NpakTHYeCKUX 3a1a4

6.7 DopmyIbl A4S TUIOLIAAN TPEYroJIbHUKA, TapajuieorpaMma, poM0a 1 Tparneuuu

6.8 CpoiictBa ruiomaneit reomerpuueckux ¢Guryp. OTHOIIEHHE TUIOIAACH
. noI00HBIX (Uryp

6.9 Briuucnenue miomanei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
' IIPAKTUYECKUX 3a7a4




CuHyc, KOCHHYC, TAHI'€HC OCTPOrO yrja HpsMOYTOJIbHOTO TpPEyroJbHHKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMeTprudeckue GyHKIUU
yrios B 30°, 45° u 60°
6.12 BrnycanHble ¥ IEHTpaibHbBIE YIJIbI, YTOJI MEKY KacaTelbHOW U XOPJOW. YTIIbI
' MEXJ1y XOpJaMH U CEKYIIIUMU
6.13 BrnrcanHble ¥ ONIMCaHHBIE YEThIPEXYTObHUKI
6.14 BsanmMHoe pacronosxeHne AByX okpyxHocteil. Kacanue okpyxHocTeit. Obuiue
' KacaTelbHbIE K IBYM OKPYXHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanrerc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJIeCTBO. POPMYJIbI IPUBEACHUS
6.9 Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PeleHue
' MIPAKTUYECKUX 33/]a4 C UCII0JIb30BAaHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [IpeobOpazoBanue nomooms. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema 0 mpousBeeHUH OTPE3KOB XOpJ, TEOPEMBI O NMPOU3BEJEHUN OTPE3KOB
' CEeKYIIMX, TeoOpeMa 0 KBajpaTe KacaTeabHON
Bekrop, uinHa (MOyJIb) BEKTOpA, COHANPABIICHHbIE BEKTOPBI, IPOTHBOIOJIOKHO
65 HalpaBJICHHbIE BEKTOPbI, KOJIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB,
' olepaluu Haja BeKTopaMu. PasiojkeHue BeKTOpa IO JIBYyM HEKOJUIMHEAPHBIM
BEKTOpaM
6.6 Koopaunatsl Bekropa. CkalisipHOE MPOU3BEAECHUE BEKTOPOB, NMPUMEHEHHUE IS
' HaXO0’KJICHUs JUIMH U YIJIOB
JlekapTOBbl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHs NMPSIMON M OKPYXHOCTH B
6.7 KOOpAMHATaX, epeceueHre OKPYXKHOCTeH U IpsAMBIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHE
6.8 [IpaBubHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa okpyxHOCTH. ['pagycHas U pajuaHHas Mepa yria, BBIUMCICHUE JJIUH JIyT
' OKPYKHOCTEH




6.10 [Tnomanp kpyra, CeKTOpa, CerMEHTa

6.11 JIBUKeHHSI TUIOCKOCTH ¥ BHYTPCHHHE CHMMETpUU (uryp (drmeMeHTapHbIC

npenacrasienus). [lapamiensHelil nepenoc. [loBopot

IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30BATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3y/JbTaTaM OCBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI0 00111er0
TpedoBaHUs o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTb MOHSATHSMH: MHOKECTBO, IOJMHOXECTBO,
omepanuy HaJl MHOKECTBaMH; YMEHUE ONEepUPOBATH MOHATUAMU: Tpad,
CBS3HBIA rpad, nepeBO, LUK, MPUMEHATh WX NpPU pEIIeHWH 3aj1ay;
YMEHHUE HCIIO0JIb30BaTh I'paUuecKoe IPeICTaBICHUE MHOXKECTB s
OTMCAHUS PEalbHBIX IPOLECCOB U SBICHUH, IPU PEIICHUH 33734 U3

JIPYrux y4eOHbIX TPEeIMETOB

YMeHue omnepupoBaTh MOHATHAMH: ONpEIesIeHHuEe, aKCMOMa, Teopema,
J0Ka3aTeNbCTBO; YMEHHE pacro3HaBaThb HWCTHHHBIE M JIOXKHBIE
BBICKA3bIBaHUS, NPHUBOJUTH MPUMEPbl U KOHTPIPUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTPpULAHUSA BBICKA3bIBaHUHU

YMeHue omnepupoBaTh MOHATHSAMHU: HATypalbHOE YHCIO, MPOCTOE U
COCTaBHOE 4YHCIIO, JEIMUMOCTh HATypaJllbHbIX YHCEN, MPU3HAKU
NENMMOCTH, 1eJ0€ YHCIO, MOJAYAb 4YHcia, OOBIKHOBEHHas ApoOb U
necsiTuuHasi ApoOb, CTaHAAPTHBIM BHJ YHCIA, PAMOHAIBLHOE YHUCIIO,
UPpAIMOHATIFHOE YHUCJIO, apU(PMETHUECKUN KBAJAPATHBIH KOPEHB;
YMEHHE BBITIOJHSATH ICHCTBUS C UNCIaMH, CPABHUBATDH U YIOPSAIOUNBATH
Yyclla, TPEJCTABIATh YHCIa Ha KOOPAWHATHOW MPSIMOW, OKPYIJISTH

quciia, YMCHHC A€JIaTh NPUKUIKY U OLCHKY PE3YyJIbTaTa BBIUMCIICHUH

YMmenue ONCpUpOBaTh MNOHATUAMU: CTCIICHL C HCJIBIM IIOKA3aTCJICM,

4 apu(pMeTHYeCKUl KBaJapaTHBIH KOpPEeHb, MHOTOUIEH, ajredpanyeckas

)Ip06b, TOXIACCTBO, 3HAKOMCTBO C KOpPHEM HaTypam,Hoﬁ CTCIICHU




Ooybllle E€IWHUIIBI; YMEHHE BBIMOJHATH pacyéTel 1O (popmyrnam,
npeoOpa3oBaHus LENbIX, JIPOOHO-PAllMOHATBHBIX BBIPAKEHUA H
BBIPAKEHUH C KOPHAMM, Pa3JI0’KEHUE MHOTOWIEHA HA MHOKUTENH, B TOM
YHClie C MCIOJb30BaHUEM (QOpPMYJT Pa3HOCTH KBAJpaTOB M KBajpara

CYMMBI U pa3HOCTH

YMeHne onepupoBaTh MOHATHIMU: YUCIOBOE PABEHCTBO, YPAaBHEHHE C
OJHOWM IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JIMHEWHBbICE W KBAJpPATHBIC YPAaBHEHUS,
JTPpOOHO-pAIIMOHATIEHBIE YPABHEHHUSI C OJTHOUM TEPEMEHHOM, CUCTEMBI JIBYX
JUHEWHBIX YpaBHEHWMW, JIMHEMHbIE HEPABEHCTBA M UX CHUCTEMBI,
KBaJIpaTHblE U  JIpOOHO-pallMOHANIbHBIE HEPaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHMCJIE IIPHU PEUICHUU 3a/1a4 U3 IPYTUX IPEeIMETOB U
MIPAaKTHUYECKHX 337a4; YMEHHUE HCIIOJIb30BATh KOOPAMHATHYIO MIPSMYIO U
KOOPJIMHATHYIO IUIOCKOCTh ISl M300pa)K€HUsl pElIeHUM ypaBHEHUH,

HEPaBCHCTB U CUCTEM

YMeHune onepupoBath MOHATUAMH: (PyHKIMs, rpaduk (YyHKIAUA, HYIA
(GyHKINH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA, TIPOMEKYTKH BO3pacTaHUs,
yObIBaHMsI, HauOOJIbIIIeE W HAaUMEHBIIEe 3HAUYCHUS (DYHKIIMU, YMEHHE
OTIEPHPOBATH TOHATHSAMH: TpsMas MPOTIOPHUOHATBHOCTD, JMHEHHAsS
dbyHKuMs, KBagpatuuHas (QyHKOusS, oOpaTHas NPOIMOPIHOHAIBLHOCTS,
napabona, runepOoia; yMEHHE CTPOUTh Tpaduku  QyHKIHH,
UCIIOJIb30BaTh Trpaduku it ONpeAeTCHHUs CBOWCTB IIPOLECCOB U
3aBHCHUMOCTEH, JUIS pEIICHUs 3a7a4d U3 JPYruX y4eOHBIX MPEIMETOB U
peabHOM JKU3HU; YMEHUE BBIpAXKaTh (POPMYITaMu 3aBUCHMOCTH MEXKIY

BCINYHNHaMUN

YMeHue OIICPpHUPOBATH IIOHATHUAMMU: IIoCIacao0BaTCIIbHOCTD,
apI/I(l)MeTI/I‘IeCKaSI U reoOMETpHUYCCKasd MpOTrpeCCruu; YMCHHNEC UCII0JIb30BATh
CBOIiCTBA HOCJIG,Z[OB&TGJILHOCTCI‘/’I, q)OpMy.]'IBI CYMMBI U O6II.[€FO YJICHa IIpr
peUICHUHN 3a1a4, B TOM YHCIIC 3a4a4 U3 APYIrUux y‘IC6HLIX npeaAMETOB U

peanbHON JKU3HU

YMmenue peuiaTh 3aJa41 pa3HbIX TUIIOB (B TOM YUCJIC Ha TPOLCHTHI, 10N
Hn 49aCTu, IBMKCHUC, paGOTy, HOCHY TOBApOB U CTOUMOCTH IIOKYIIOK U

yCIyr, HaJIOTHu, 3ala4i U3 obmacTu YIIpaBJICHUA JINYHBIMHA U CEMEHHBIMU




(¢buHaHCAMU); yMEHHE COCTABIISTh BBIPAKEHUS, yPABHEHHUS, HEPABEHCTBA
U CHUCTEMBI 10 YCIOBHIO 33[a4d, UCCIIEJOBATh IIOJIyYEHHOE PEUICHUE U

OLICHUBATh HpaBZ[OHOI[O6HOCTb MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (Urypa, TOuKa, OTPE3OK, MpsMmas,
7y, JOMaHasl, yroj, MHOIOyr0JIbHUK, TPEYTrOJIbHUK, paBHOOEAPEHHBIN 1
PaBHOCTOPOHHUN  TPEYroJIbHUKH, HPSIMOYTOJIbHBIM  TpPEyroJIbHUK,
MenuaHa, OMCCEKTpHCa M BBICOTA TPEYTOJIBHUKA, YETHIPEXYTOJbHUK,
napajuienorpamym, pomO, TNPSMOYTOJbHHUK, KBaapaT, Tpamerus;
OKPY>KHOCTb, KpYI, KacaTelbHas; 3HAaKOMCTBO C MPOCTPaHCTBEHHBIMHU
¢urypamu; ymMeHue peliarb 3aJadyd, B TOM 4YHCJIE W3 MOBCEAHEBHOMN
KU3HH, HAa HAXOXKJICHHE T'€OMETPUYECKUX BEIMYUH C IPUMEHEHUEM

W3Y4YEHHBIX CBOMCTB QUryp u (hakToB

10

YMeHue omnepupoBaTh TMOHSATUSMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaJIeIbHOCTD U EPIIEHUKYISIPHOCTD MPSIMBIX, YTOJI
MEXAYy MPSMBIMH, TEPIEeHIUKYISAp, HAKIOHHAas, MPOEKIHs, Nojaobdue
¢buryp, nmogoOHbIE TPEYroJbHUKH, CUMMETPHUSI OTHOCUTEIHHO TOYKU U
MpsIMO; yMEHHE pacro3HaBaTh PaBEHCTBO, CUMMETPHUIO M ToJo0ue
¢buryp, mnapamienbHOCTh U MEPHEHAUKYISPHOCTh TNPSAMBIX B

OKpYIKaroIeM MUpe

11

YMeHnue onepupoBaTh HOHATUAMU: JUIMHA, PACCTOSIHUE, YroJl (BeIHMYrMHA
yria, CUHYC M KOCHHYC Yyrja TpeYrojbHHUKa), IUIOIIA[b; YMEHHE
OIICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE;
yMEHHE  NpPUMEHATh  (GOopMyJibl  MepuMeTpa U IUIOHIAIU
MHOTOYT'OJIbHUKOB, UIMHBI OKPY)KHOCTH M IUIOIIAIU Kpyra, oOobema
OPSIMOYTOJIBHOTO Tapajulefienuie1a; yMEHHE NPUMEHSTh MPU3HAKH
paBEHCTBa TPEYTOJBHUKOB, TEOPEMY O CyMMeE YIJIOB TPEYrOJbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOIICHUS IS

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMmenue I/I306pa)KaTB IJIOCKHE q)HprBI n HX KOM6I/IH8.I_II/II/I,
IMPOCTPAHCTBCHHLIC (I)I/Il“ypbl OT PpPyKH, C IOMOHIBIO ‘{epTé)KHLIX
HHCTPYMCHTOB M  3JICKTPOHHBIX CpCACTB 110 TCKCTOBOMY HIJIH

CUMBOJIbHOMY OIIUCAHUTO




13

YmMmenue ONICPpUPOBATH IIOHATHAMMU: IPAMOYI'OJIbHAA CUCTEMA KOOPAHNHAT,
KOOpAHWHATBI TOYKHU, BEKTOP, CYMMa BEKTOPOB, IPOU3BCACHHUEC BCKTOpPA HA
YUCJI0, CKAJIApPHOC IIPOU3BCACHUEC BCKTOPOB, YMCHHC HCII0JIb30BATh
BCKTOPBI U KOOPAWHATHI MJIA NPCACTABJICHUA JaHHBIX U PCIICHUA 3a/1a4,

B TOM YHUCJIE€ U3 JPYTrUX Y4€OHBIX IPEIMETOB U PEaIbHOM KU3HU

14

YMeHue OmnepupoBaTh IMOHSTUSMHU: CTOJOMKOBBIE M  KPYrOBBIC
IMarpaMMbl,  TaONMIBL,  cpeaHee — apudMETHUECKoe,  MenuaHa,
HauOoJblllee W HAWMEHBIIEe 3HAYEHHs, pa3Max 4YHCIOBOTO Habopa;
YMEHUE  W3BJIEKaTh, HWHTEPIPETHPOBATH W  NPEOOPa3OBBIBATH
nHGOpMAIMIO, TPEICTABICHHYI0 B TaONMIIAX W Ha JUarpaMmax,
OTPaXAIOUIYI0 CBOWMCTBAa M XapaKTEPUCTUKU PEATbHBIX IPOIECCOB MU
SBIICHWI; yMEHHWE paclo3HaBaTh W3MEHYHMBHIC  BEIUYMHBI B

OKpYKaIoIlleM MUpe

15

YMeHue omnepupoBaTh MOHATUSAMU: CIY4alHbBIA ONBIT (CITyd4alHBII
SKCIEPUMEHT), JJIEMEHTAapHOE COObITHE (DJIEMEHTApHBIM  HCXOJ)
CIIy4yallHOrO OMbITa, CiIydyailHOe CcOOBITHE, BEPOSTHOCTb COOBITHS;
YMEHUE HaXOJIUTh BEPOSITHOCTU CIIy4alHBIX COOBITMH B OIBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHSIMH; YMEHHME pellarh
3aJaud METOJIOM OPraHU30BAHHOTO Nepedopa M C HCHOJIb30BAHUEM
IIpaBUJIa YMHOJKCHHS,; YMEHHE OLEHUBAaThb BEPOATHOCTH pPEATBHBIX
COOBITUH M SBJIEHUH, MOHMUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOLEM MUPE U B dKU3HH; 3HAKOMCTBO
C MOHATHEM HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX

YHUCEII U €TI0 POJIBKO B MACCOBBIX SABJICHUAX

16

YMeHue BbIOMpATh MOAXOAAIIUMN HM3YYEHHBIH METOJ Ui pPEIIeHUs
3a/1a4yd, TPHUBOJHUTH IMPUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEPHOCTEH B
NPUPOJIE U JKU3HHU, PACIIO3HABATh IPOSBICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIUCHIBaTh OTACIbHBIC  BBIJAIONINECS  PE3YJbTATHI,
MOJIydYeHHBbIE B XOJI€ Pa3BUTHUS MaTeMAaTUKH KaK HayKW, MPUBOIHUTH
IpPUMEphl MATEMATHYECKIX OTKPBITHI M UX aBTOPOB B OTEYECTBEHHOMN U

BCEMUPHON UCTOPHUU




IHEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, IPOBEPAEMBIX HA OID ITO

MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypaneuble u nensie uyncna. [Ipu3Haky JenMMOoCTH HEIbIX YUCE

1o OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, MPOIICHTHI, OECKOHEUHBIE TIEPHOINYECKUE
. npobu

1.3 PanmonaneHblie yncna. ApudmMerndeckue onepamnyy ¢ palMoOHaIbHBIMU YUCIIaMU

14 JlelictButenbHble uncia. Apudmerndeckue omepanud ¢ JACHCTBUTEIHHBIMHU
' YUCIIaMH

Le [Ipubmx€HHBIC BBIUMCICHUS, TpaBUiia OKPYIJICHUS, TNPUKHIKA W OIEHKa
. pe3yabTaTa BEIYUCIECHUM
2 AnreOpandecKkrie BRIpaXKeHHS

2.1 bykBeHHbIe BhIpaKeHUS (BBIPAKECHUS C TICPEMEHHBIMH )

29 Crenenp c mensiM mnokaszareneMm. CTeneHb € palUOHAIBHBIM IIOKa3aTeseM.
' CBoiicTBa cTENEHN

2.3 MHorousneHbl

2.4 AnrebOpaunveckas 1po0b

”E ApubMeTnuecKnii KOpeHb HaTypadbHOU cTeneHu. [[eficTBrs ¢ apuMeTHIEeCKUMHU
' KOPHSIMHU HAaTypaJIbHOW CTENECHU
3 VYpaBHEeHHS 1 HEPaBEHCTBA

31 Lensle u apoGHO-palMoHaNbHbIE YypaBHEHUA. CHCTEMBI U COBOKYIHOCTH
. ypaBHEHUH

39 Lensle u npoOHO-palioHanIbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekCcTOBBIX 3aa4
4 Yucnoble MOCIE10BaTEIbHOCTH

4.1 [TocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCIIEOBATETLHOCTEN

4.2 Apudmernueckas U reomeTpuueckas nporpeccuu. PopmMyna CI0KHBIX MPOIICHTOB




OyHKIMU

Oynkiys, crocoosl 3aganus Gynkuuu. I'paduk Gynkuun. O0nacts onpeneneHus

W MHOXecTBO 3HaueHud  QyHknuu. Hymmm  dynkoumun.  TIpomexyTku

5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl |
MUHUMYMBI (pyHkmuu. Hawmbosibliee W HamMeHblee 3HAa4YeHUE (QYHKIUM Ha
MIPOMEKYTKE

6 KoopannaTs! Ha psAMOM U INTIOCKOCTH

6.1 Koopnunarnas npsimas

6.2 JlexapToBbI KOOPAWHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl 1 Ux cBoicTBa

7.2 TpeyronbHuk

7.3 MHOToyrojasHIUKN

1.4 OKpyXHOCTb U KpYyr

7.5 N3mepeHune reoMeTpuIecKuX BETHIUH

7.6 BekTops! Ha I0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHas CTaTUCTHKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr
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