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PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPHS» B 7-9 KITIACCAX

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma o reomeTpun A oOydarommxces 7—9 kimaccoB pazpadorana Ha ocHoBe PI'OC
O0OO. B mnporpaMvme 1o MareMaTHKE YYTEHbl HAEW U TNoJiokeHHs KoHuenuuu pa3BuTHA
MareMaTudeckoro oopasoBanus B Poccuiickoit deneparumu.

I'eomeTpusa Kak OAMH M3 OCHOBHBIX PAa3/C/IOB IIKOJBHOM MAaTEMAaTHKH, MMEIOLIUN CBOEH
HEeNbI0 00ECleunTh HW3yYeHHE CBOMCTB W pa3MepoB (HUryp, HMX OTHOIICHHH M B3aMMHOE
pacrojIOXKEHUE, ONMUPAETCSl Ha JIOTMYECKYIO, JI0KA3aTeIbHYIO JIMHHIO. lIeHHOCTh H3ydeHMs
reOMETPUH Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHHUs 3aKIOYAETCS B TOM, YTO OOYYarOLTHICS
YUUTCS TPOBOJUTH JOKA3aTENIbHBIE PACCYXKICHHUS, CTPOUTH JIOTMUECKHE YMO3AKIIOUYEHUS,
JIOKa3bIBaTh HMCTUHHBIE YTBEPKACHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, HPOBOIUTH
pacCy X JIeHHUS «OT MPOTUBHOTO», OTINYATh CBOWCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIC
YTBEPKACHHUS.

Bropoil 11eHHOCThIO M3YyYEHHUs T€OMETPHUM SBIIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa
MpHU pEelIeHHH KaK MaTeMaTU4YeCKHX, TaK M MPaKTHYECKUX 3aay, BCTPEYAIOIIMXCS B peabHOU
xu3Hu. OOydaromuiicss IOJDKEH HAy4YUThCS OINpEAeNUTh T'e€OMETpUYECKyl (UTrypy, OmucaTh
CIIOBaMU JIaHHBIM 4epTEX WM PUCYHOK, HAMTHU IUIOUIa[b 3€MEIbHOr0 y4YacTKa, pacCcUUTaTh
HEOOXOJUMYIO JIJIMHY OMNTOBOJIOKOHHOTO Kabenss wiM TpeOyeMble pa3Mepbl rapaxa s
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUS B M3yYEHUH TCOMETPUH.
[Tpu pemieHnn 3a1a4 TPAKTHUECKOTO XapaKTepa 00YJArOIIHIACS YIUTCS CTPOUTh MaTEMaTHIECKIE
MOJICJIA PEeATbHBIX KU3HEHHBIX CUTYallMi, MPOBOJUTH BBIYMCIICHUS M OLEHUBATh a/I€KBATHOCTh
IIOJIyYE€HHOTO pe3yJbTata.

Kpaiine BaxkHO TOMYEPKHUBATH CBSI3M TEOMETPUU C JPYTUMH Y4YEOHBIMHU IpeIMeTaMH,
MOTHBUPOBATh  HCIIOJNB30BATh  OMpEACICHUS  IeOMETPUYECKHX  (QUryp U TOHSTHH,
J€MOHCTPUPOBATh MPUMEHEHHE MOJyYEHHBIX YMEHUHN B (PU3UKE M TEXHHKE. DTU CBSA3M Hambosee
SPKO BUIHBI B TeMax «BekTopel», «TpuroHoMerpuyeckrue COOTHOIIEHU», «MeToa KOOpAUHAT» U
«Teopema Iudaropar.

VYuebnsbiii kypc «l'eomeTpus» BKIIOYACT CJICAYIOIIME OCHOBHBIC Pa3leibl COACPKAHUS:
«['eomerpuueckue ¢urypsl M UX CBOHCTBay, «/3MepeHne TreOMETPUYECKHX BEIMYUHY,



«JlekapToBBl ~ KOOpPAMHATHI HA  IUIOCKOCTH»,  «BekTopb»,  «/IBMKEHHS  IUIOCKOCTH»,
«IIpeobpazoBanust moJO0OH».

Y4eOHO-MeTOAUYECKHIT KOMILIEKT
1.T'eomeTpust: 7 kinacc: ydeOHUK JUTsi o0ydaromuxcs 00meoopasoBaTenbHbIX yupexaeaui / JI.C. AtanacsH,
B.®. byry3oB u ap.. — M: IIpocsenienue, 2021 r.
2.I'eomeTpusi: 8 Kimacc : y4eOHHK Tl 00ydaromuxcs 001meoopa3oBaTeIbHBIX yupexkaeauii / A. I'. Mep3aisk
, B. b. ITononckwii, M. C. Sflkup. — M. :Benrana-I'pad, 2021 r.
3.I'eomeTpus: 9 kiace : yaeOHUK A1 00ydaromuxcst o0meodpa3oBaTenbHbIX opranu3anuii / A. I'. Mep3isk,
B. b. Tlononckwii, M. C. fIkup. — M. :Benrana-I"pad, 2021 r.
MecTo npeamera B yueOHOM IJIaHe

OO1m1ee 4nciIO 4acoB, PEKOMEHAOBAHHBIX Il M3ydeHUs yueOHoro kypca «l'eomerpusy, —

204 gaca: B 7 kiacce — 68 yacoB (2 yaca B HeZlenI0), B 8 kilacce — 68 yacoB (2 yaca B He/ieN0), B 9

Kkiacce — 68 yacoB (2 Jaca B HEJIETIO).

COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauanpubele mnossatus reomerpun. Touka, mnpsMas, OTpPe30K, JIyd. Yron. Buael yrios.
BeprukanbHele M cMexHbIE yrubl.  buccektpuca yrima.  JlomaHas, MHOIOYIOJIBHUK.
[TapannenbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunsie purypsl. OCHOBHBIE CBOMCTBa oceBol cuMMeTpuu. [Ipumepsl cuMMeTpun B
OKPY’KaIoIleM MUpE.

OcCHOBHBIE ITOCTPOEHMSI C TOMOILIBIO IUPKYIIS U JuHENKU. TpeyronbHUK. Beicora, MenuaHa,
OucceKTpuca, MX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYrOJbHUKH. HepaBeHCTBO TpeyrojapHUKa.

CroiicTBa ¥ TIPU3HAKK PAaBHOOCAPEHHOTO TpeyrojibHWKa. [IpW3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpPHU3HAKH MNapaUieIbHbIX NpsAMbIX. CyMma yrioB TpeyrojbHUKa. BHemHue
YTJIBI TPEYTOJIbHUKA.

[IpssmoyronbHbIli  TpeyroapbHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJIBHOIO TPEYIrOJbHHKA,
poBeACHHOM K rTunoreHyse. [Ipu3sHaku paBeHCTBA IMPSAMOYIOJBHBIX  TPEYTOJBHHUKOB.
IIpssMmOyronbHbIN TPEYroJIbHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOMH,
Teopema o 0oJbIeM yrie u 0oJbleii cTopoHe TpeyroiabHUKa. [lepneHanKynsap u HaKIOHHas.

I'eomeTrpuueckoe Mmecto Todek. buccekTpuca yria u cepeiMHHBIN NEPIEHANKYISIP K OTPE3Ky
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpYy)XHOCTb M KpYyI, XOpJa W JHaMeTp, HUX CBOMCTBa. B3anmmHOE pacmnosioxeHue
OKPY>KHOCTH M npsiMoii. KacarenbHas u cekymiast K OKpy>KHOCTH. OKpY>KHOCTb, BIIMCAHHAS B YTOJI.
BrincanHas n onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYerpipéxyronsuuku. [lapamienorpamMM, ero InpusHakd M CBOMCTBA. YacTHbIE cilydau
napajiesIorpaMMoB  (IPAMOYTOJIBHUK, POMO, KBajpaT), UX NPU3HAKM M CBOMCTBa. Tpamers,
paBHOOOKas Tpamnenus, e€ cBoiicTBa 1 npu3Haku. [IpsaMoyronbHas Tpanemnus.

Meron ynBoenuss Mmenuanbl. LleHtpanpHas cummerpus. Teopema Paneca U TeopeMa o
IIPONOPLUOHAIBHBIX OTPE3KaxX.



Cpennue TMHUM TPEyrojbHUKa U Tpaneuuu. LlenTp macc TpeyrojibpHUKa.

[Momobue TpeyronbHUKOB, Kod(hdumueHT momodus. [IpusHaku mogo0us TPEYroIbHUKOB.
[Tpumenenne mogo0ust P PEIICHUH MTPAKTUIECKUX 3a7ad.

CpoiicTBa momaneii reomerpudeckux ¢uryp. @opmynsl Uil IUIOMAAA TPEYTONbHUKA,
napajuiesorpamma, pom6a u tpanerui. OTHOIIEHHE TUI0MAAeH T0100HBIX (QUTYP.

Brruncnenue miomaaei TpeyroJbHIKOB 1 MHOTOYTOJIBHUKOB Ha KJIET4aToi Oymare.

Teopema [Tudaropa. [Ilpumenenue Teopems! [Tudaropa mpu pemeHny NPaKTUIESCKUX 3a1a4.

CuHyc, KOCHMHYC, TAaHT€HC OCTPOrO yrjia HOpsIMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIACCTBO. Tpuronomerpudeckue Gpynkuu yriaos B 30°, 45° u 60°.

BrniucanHble ¥ LEHTPAIbHBIE YIJIbI, YIOJ MEXIY KacaTelIbHOW M XOpPAOM. YTIIbI MEXIYy
XOpJaMU M CEeKylIMMU. BricaHHble 1 ONMUCAaHHBIE YETHIPEXYTOJIbHUKU. B3anmMHoe pacnosioxkeHue
IBYX okpyxkHocTell. Kacanne okpyxHocteid. O01ue kacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreuc yriaoB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopmyJibl TPUBEICHUSA.

Pemienne TpeyronpbHuKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. Pemienue
MPAKTUYECKHX 3a]]a4 C UCTIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne moao6wus. [1o0061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BeIEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILHUX,
Teopema O KBaJpare KacaTeIbHOM.

Bektop, minMHa (MOAyNb) BEKTOpa, COHAIPABIEHHBIE BEKTOPbI, IPOTHUBOIOJOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpALMH HaL
BekTOpaMu. Pa3znoxkeHue BeKTOopa Mo IByM HEKOJIJTMHEAPHBIM BEKTOPaM.

KOOpI[I/IHaTBI BCKTOpA. CKaJI}IpHOe MMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JId HAXOXACHUA NJINH
U YIJIOB.

JlekapTOBbl KOOpPAMHATBHI HA IUIOCKOCTH. YPAaBHEHHS TMPSIMONM W  OKPYKHOCTH B
KOOpJMHATaX, MepeceueHrne OKPYKHOCTEH U MPSAMBIX. MeToa KOOpIMHAT U €ro IpUMEHEHHE.

[TpaBusibHBIE MHOTOYTOJBHUKU. J{mMHA OKpyXHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUMCJICHHE JUTHH YT OKpykHOcTeil. [Inomanb kpyra, cekropa, cerMeHTa.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU (Uryp (37eMeHTapHble MPEICTaBICHUS).
[TapannensHbiii nepenoc. [ToBopoT.

INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI

W3ydyeHne MmaTeMaTHKM Ha YPOBHE OCHOBHOTO OOLIEro oOpa3oBaHMsI HaIpaBI€HO Ha
JNOCTHKEHHE OOYUYaIOUUMUCS JTUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbBIX
PE3yNIbTaTOB OCBOCHHS Y4EOHOTO MpeIMeTa.

JIMUHOCTHBIE PE3YJIbTATBI
JIMYHOCTHBIE pe3yJibTaThl OCBOCHHUS IMPOrpaMMbl MO MaTE€MAaTHKE XapakTepusyroTcs: 1)

MATPUHOTHYCCKOE€ BOCIUTAHHUEC:

MpOSIBJICHUEM HMHTEpeca K TMPONUJIOMY M  HACTOSAMIEMY POCCHICKOH MaTeMaTHKH,
LICHHOCTHBIM OTHOILIIEHHEM K JOCTH)KEHUSM POCCUHUCKHX MaTEMAaTHKOB W  POCCHUCKOU



MaTEMaTHUYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUH B JPYrMX HayKaX M MPUKJIAIHBIX
cdepax;
2) rpaxaaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJHEHUIO 005S3aHHOCTEH IpakJaHHHA U peau3alliy €ro Ipas,
MpEJICTaBJICHUEM O MaTeMaTUYeCKUX OCHOBaxX (YHKIMOHHPOBAHUS PAa3IMUHBIX CTPYKTYD,
SIBJICHHUM, TPOIEAYp TPa)kJTaHCKOTO oOIecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXKIEHUIO 3THYECKUX MpoOJeM, CBA3AHHBIX C MPAKTUUYECKUM MPUMEHEHHUEM JOCTHXKEHUN
HayKH, OCO3HAHHWEM Ba)KHOCTH MOPAJIbHO-3TUUYECKUX NPHUHLHUIIOB B JEATEIBHOCTU YYEHOTO; 3)
TPYAOBOE BOCIINTaHHE:

YCTAaHOBKOW Ha AKTUBHOE Y4YacTHE€ B PEUICHMM MPAKTUYECKUX 3aJad MaTeMaTH4YECKOU
HaNpaBICHHOCTH, OCO3HAHHEM Ba)KHOCTHM MAaTEMaTHYeCKOro 0Opa3oBaHUs HA MPOTSHKEHUM BCel
KHU3HH JJIs1 YCTIEUTHOM NMpO(hecCHOHAIBHOW AEATENIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BHIOOPOM U IOCTPOCHUEM MHIMBUAYAIBHOM TPAEKTOPUHN 0Opa30BaHMUs U )KU3HEHHBIX
IUIAHOB € Y4Y&TOM JIMYHBIX HMHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEW; 4) 3cTeTHYecKoe
BOCIIUTaHNE:

CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY U 3CTETUYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUN, pacCyKICHHUM, YMEHHIO BUIETh MaTeMaTUUeCKUe 3aKOHOMEPHOCTH B
HCKYCCTBE; 5) IeHHOCTH HAYYHOI0 TO3HAHUSA:

OpUEHTaIel B JEeATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YellOBEKa, MPHUPOAbI U 00IIecTBa, NOHMMAaHHUEM
MaTeMaTHYeCKOM HayKu Kak cdepbl YelIOBEYECKOW MesATeTbHOCTH, 3TaloB €€ pa3BUTUS H
3HAYUMOCTHU JUIsl PA3BUTHUS LIMBUIM3ALUH, OBJIAJACHUEM SI3bIKOM MAaTEMAaTUKH M MaTeMAaTUYECKOU
KyIbTYpOH Kak CpEACTBOM IIO3HaHMsS MHpa, OBJIAJECHUEM MPOCTEUIIUMHU  HaBBIKAMU
HCCIIEIOBATENbCKOM AEATEIbHOCTH;

6) dpusuueckoe BocnuTaHue, (pOpMHUPOBAHUE KYJbTYPbl  3/10POBbSI "
IMOLHOHATBHOIO 0J1arONOJTyYH:

TOTOBHOCTLIO IMPUMCHATL MATCMATUYCCKUC 3HAHUA B MHTCPCCAax CBOCTO 340POBbiA, BEIACHUA
3I0pOBOr0 O0Opa3a XKW3HH (3J0pOBOEC MUTAHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHATUA W OTABIXA,
perynsipHasi ¢u3nUecKass aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKa PEQIICKCUU, MPU3HAHHUEM
CBOETO TpaBa Ha OMIMOKY M TAaKOTO XKE MpaBa JPyroro 4eIoBeKa,

7) sKoj0ruYecKoe BOCHUTAHHE:

OpHUCHTAIUEH Ha MPUMEHEHUE MaTeMAaTUICCKUX 3HAHUHN JIJISl pEIICHUS 3a/1a4
B 00JIaCTM COXPAaHHOCTH OKpYKAalOIIed cpenabl, IUIAHUPOBAHMUSA TIOCTYIKOB U OIEHKH UX
BO3MOXXHBIX TOCJEICTBUN Ui OKPYXKAIOMIEH Cpeapl, OCO3HAHMEM TIJIO0ATLHOTO XapaKkTepa
HKOJIOTUYECKUX MPOOJeM W IMyTed MX perieHus; 8) aganTamus K M3MeHSIOIUMCS YCJIOBHSM
COMAJILHOW M MPUPOIHOI Cpeabl: TOTOBHOCTHIO K JACHCTBUSM B YCIOBUSIX HEOMPEICIEHHOCTH,
MIOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ICSTEIbHOCTh, B TOM YHCIIC
YMEHHE YUYUTHCS Y JAPYTHX JIOJCH, MPUOOpETaTh B COBMECTHOW NESATEILHOCTH HOBBIC 3HAHUS,
HaBBIKH M KOMIIETCHIIMU U3 OIBITA IPYTHUX; HEOOXOIUMOCTBIO B POPMHUPOBAHMH HOBBIX 3HAHWIA, B
TOM YHclie (popMyIUpOBaThH
WU, TIOHATHUS, TUMOTE3bl 00 OOBEKTaX W SBJICHUSAX, B TOM YHCIIE paHEe HE H3BECTHBIX,
0CO3HaBaTh JEPHUINUTH COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO



CUTyallUl0 KaK BbI30B, TPEOYIOUIM KOHTPMEP, KOPPEKTUPOBATh NPUHHUMAEMBbIE DPELICHHUS H
neicTBus, GopMyIupoBaTh U OLIEHUBATH PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OTIBIT.

METANIPEAMETHBIE PE3YJIbTATbHI

B pe3ynbraTe ocBOGHUS MPOrpaMMBbI IO MATEMaTHKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y odydvaromerocst Oyayt chopMupoBaHbl METANIPEAMETHBIC PE3YIIbTAThI,
XapPaKTCPUIYIOIUCCA OBJIAJCHUCM YHUBCPCAJIIbHBIMU [MO3HABATCIIbHBIMUA I[eﬁCTBHHMH,
YHUBCPCAIIbHBIMU KOMMYHUKATUBHBIMHA HeﬁCTBHﬂMH u YHUBCPCAJIbHBIMU
PETyISTHBHBIMH JCHCTBUSMHU.

ITo3naBaTenbHBIC YHHBepcaJbHbIe YueOHbIe NelicTBUs ba3oBble Jornvyeckue
AeHCTBHA:

BBISBIIITh M XapaKTEpPU30BaThb CYIIECTBCHHbIC IPHU3HAKM MaTeMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOIIEHUM MEXIy MOHATUAMH, (OPMYyIUpPOBaTh  ONpEAEICHHUS  IOHATHUH,
YCTAQHaBJIMBATh CYLIECTBEHHBIH MpPU3HAK KJIACCU(UKALMKU, OCHOBaHMA A 0OOOIIEHUs U
CpPaBHEHMsI, KPUTEpUU  IPOBOAMMOrO  aHaJIM3a; BOCIPUHMMATh, (OPMYJIMPOBATE U
peoOpa3oBHIBATh CYXKIACHUSA: YTBEPIUTEIILHBIC
U OTpHIATeNbHbIC, €JMHUYHBIC, YaCTHble M OOINWE, YCJIOBHBIC; BBISBIATH MaTeMaTUYEeCKHE
3aKOHOMEPHOCTH, B3aWMOCBS3M M TMpPOTHBOpeuus B (akTax, JaHHBIX, HAONMIOACHUAX H
YTBEp)KICHUSIX, Mpe/Ularath KpUTEPUH IS BBIIBICHUS 3aKOHOMEPHOCTEH M IMPOTHBOPEUUii;
JeNaTh BBIBOJIBI C UCIIOJIb30BaHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U HHAYKTHBHBIX
YMO3aKITIOYeHNH, YMO3AKIIIOYCHUH MO aHAJOTHM; pa30uparh J0Ka3aTeNbCTBA MaTeMAaTHUYECKHUX

YTBEPXKACHUM (IIpsIMBbIE U
OT IPOTHBHOIO), MPOBOAUTH CAaMOCTOSATEJIIBHO HECJIOXHBIE J10Ka3aTeNbCTBA MaTeMaTHYECKUX
(bakToB, BBICTpauBaTh APryMEHTALUIO, IPUBOAUTH IPUMEPbI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIC pACCYXACHHUS; BBIOMpATh CMmoco0 pemeHnus ydeOHoW 3amadu  (CpaBHUBATH
HECKOJIbKO BapMAHTOB
pemieHus, BbIOMpaTh HauboJee MOIXOMAMMI ¢ y4ETOM CaMOCTOSITENBHO  BBIIEICHHBIX

kputepueB). bazoBble uccienoBaTeIbCKHe 1eiiCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIEAOBATENLCKUN MHCTPYMEHT NO3HAaHUSA, (POpPMYINpOBaATH
BOTIPOCHI, (PUKCUPYIONIUE MPOTHBOPEUHUE, MPOOIEMY, CAMOCTOSTEIFHO YCTAHABIMBATH HCKOMOE H
naHHOE, (POpMUPOBATH THUIMOTE3Y, APTYMEHTUPOBATH CBOIO IO3UIMIO, MHEHHUE; MPOBOJHUTH IO
CaMOCTOSITEITLHO COCTABJIICHHOMY IIJIaHY HECJIOKHBIH SKCIIEPUMEHT,

HEOOJIBIIIOE HCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN O0BEKTOB MEXKIY COOOM; CaMOCTOSATENHHO (DOPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI
Mo pe3yiabTaraM TPOBENEHHOTO HAOIIOACHUS, WCCICIOBAHUS, OLEHHBATH JOCTOBEPHOCTH
MOJIyYeHHBIX pE3yJbTaTOB, BBIBOJOB W OOOOIICHMIA; MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE
nmponecca, a TakKC BbIIBUT'ATh

IIPEIIOJIOKEHNS O €r0 pa3BUTHM B HOBBIX ycioBusx. Padora ¢

HHpopmanuei:
BBIABIIATD HEOOCTAaTOYHOCTD u M30BITOYHOCTD I/IH(i)OpMaI_II/II/I, JaHHBbIX,
HEOOXOAMMBIX JUIsl pEIICHUs 33a[aui; BEIOMpaTh,  aHAJIM3UPOBATh, CHCTEMaTU3UpOBATh U

UHTEPIPETUPOBATH



MHPOPMAIIMIO PA3IMYHBIX BUAOB W (OpM MpPEACTAaBICHUS; BBIOMpATh (OPMY MpPEACTABICHHS
WHGOpPMAIIUU U WITIOCTPUPOBATH PEIIaeMbIe
3a/la4ll CXeMaMU, JUarpaMMaMiy, HHOW rpaduKoi ¥ WX KOMOMHAIMSIME; OLEHUBATh HAIAEKHOCTD
WH(POPMAIIUU TIO KPUTEPUSIM, TIPEITIOKEHHBIM YUUTEIEM
Wi chOpMYITHPOBAHHBIM CAMOCTOSITENILHO.
KoMMmyHuKaTHBHBIE YHHBepcadbHbIe YueOHbI€ 1eiCTBUS:
BOCIIPUHUMATH U (OPMYITUPOBATE CYKIACHHUS B COOTBETCTBUHU C YCIOBHSIMH H

LeasiMi  OOLIeHMsI, SICHO, TOYHO, I'PaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHHSI B YCTHBIX H
MUCPMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUS [0 XOAY pEIIeHUus 3aJaud, KOMMEHTHPOBATb
MOJIYUYEHHBIM pe3yabTaT; B XOJe OOCYXIEHHUs 3a7aBaTb BOIPOCHI MO CYIIECTBY OOCYXIaeMOi
TE€MbI, MPOOJEMBl, pelIaeMoil 3alayd, BbICKa3bIBaTh WJEH, HAlleJICHHbIE Ha TOWCK peIleHus,
COTIOCTABJIATh CBOM CYXJEHHUS C CYXIEHUSMHU JAPYTUX YYaCTHUKOB JAMajora, OOHApy>KUBaTh
pas3nuyuue U CXOACTBO TMO3MIMH, B KOPPEKTHOH Qopme (GopMyaupoBaTh pa3HOIIACHS, CBOU
BO3PQKEHHUS, TPEICTABIATH PE3YyNbTAaThl PEMICHUS 3aJayd, JKCIEPUMEHTa, WCCIICOBAHMS,
MPOEKTa, CaMOCTOSITENIBHO BHIOMpATh (HOpMAT BBICTYIUICHHS C Y4ETOM 3a/Jad MPE3eHTAUH |
OCOOCHHOCTEH ayAWTOpUM; TMOHUMATh W UCIHOJb30BaTh TMPEUMYIECTBA KOMAHIHOU U
WHINBUAYATBHON pabOTHI
MPH PEIICHUH YYeOHBIX MATEeMAaTUYECKUX 3a/lady; NPUHUMATH IIeJIb COBMECTHOH NEesATEIbHOCTH,
TUTAHUPOBATh OPTaHM3AIMI0O COBMECTHOW pabOThI, pacmpenensTh BUILI pabOT, TOTOBapUBATHCS,
00CyXIaTh MPOIIECC U pe3yJbTaT padoThl, 0000aTh MHEHUS HECKOJIBKHX JIFOJICH; y9acTBOBaTh B
rpynmoBbIX (opmax padoThl (0OCYXIeHHsS, OOMEH MHEHHSMH, MO3TOBBIC IITYPMBI U JPYyTHUe),
BBITIOJIHATh CBOIO 4YacTh pabOThl M KOOPJIMHUPOBATH CBOU JEWUCTBUS C APYTUMHU YJICHAMH
KOMaHJbl, OIICHMBAaTh KAaueCTBO CBOEr0 BKJaJa B OOWIUH MPOIYKT MO KPUTEPHSIM,
c(hOpMyJIUPOBAHHBIM YYAaCTHUKAMH B3aUMO/ICHCTBUS.
PeryisiTuBHbIe YHHBepPCAJbHbIE yueOHbIe AeiicTBus CaMoopraHu3amnus:

CaMOCTOSITENTLHO COCTABJIATH IIJIaH, aJITOPUTM PELICHUS 3a1a49u (WK €ro 4acTh),
BBIOMPATh CIOCO0O pemIeHUsI ¢ YYETOM HMMEIOIIUXCA PECYPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHH ¢ yuéTOM HOBOM HH(OpMALIIH.
CaMOKOHTPOJIb: BJIaJETh CHOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJIS Ipolecca M pe3yibrara
pElIeHrsT MaTeMaTUYeCKON 3alaud; MPEABUACTh TPYIHOCTH, KOTOPBbIE MOTYT BO3HUKHYTH IMPHU
pElIeHNH 3a7a4d, BHOCHTH KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HAWJCHHBIX OMMOOK, BBISIBICHHBIX TPYTHOCTEH.

INPEAMETHBIE PE3YJIbTATHI

IIpenmeTHble pe3ynbTaThl OCBOCHUS IIPOrpaMMbl y4€OHOI0 Kypca K KOHILy 0OyueHus B 7

KJ1acce:

Pacno3naBaTte HM3y4yeHHbIE TeOMETpHUYECKHE (UTYpBL, OINpPENeNATh HMX B3aWMHOE
pacroyio’)keHue, HM300paxaTh TIeOMETpUYecKUue (UTYpbI, BBIIOIHATH YEPTEKH IO YCIOBHIO
3amaun. M3MepsATh JIMHEWHBIE M YITIOBBIE BEIMYMHBI. PelaTe 3a1aud  Ha BBIYMCICHHUE [UIUH
OTPE3KOB U BEJIMYHUH YIJIOB.

Henatb rpyOyro OLEHKY JMHEHHBIX M YIJIOBBIX BEIMYMH NPEAMETOB B PEAIbHOW KU3HH,
pa3MepoB MPHUPOIHBIX 00BEKTOB. PaznnuaTh pa3Mepsl STUX OOBEKTOB IO MOPSAIAKY BETUYHHBEI.

CtpouTh 4epTekH K FeOMETPUIECKUM 3a1a4aM.



[Tonwp30BaThbCst MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BATh MPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOIHHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTD JIOTMUECKUE PACCYKACHUS C UCTIOJIb30BAaHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaThcsi MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MEIMaHbl, MPOBEAEHHON K THUIOTEHY3€ HPSIMOYIOJbHOIO TpPEYroJIbHUKA, B PEIICHUHU
F€OMETPUYECKHX 3a/1au.

OnpenensaTh MapajieIbHOCTh NMPSAMBIX C MOMOILIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HHUMH
cekymas. Onpenensars NapauiebHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM MPSIMOM IO TOUEK APYrou MPsIMOH.

Pemate 3amaun Ha KiaeT4aToi Oymare.

[IpoBOIUTH BBIYUCICHUS W HAXOIUTh YHCIOBbIE W OYKBCHHBIC 3HAUCHHUS YIJIOB B
T€OMETPUYECKUX 3aJ]a4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHUKOB U MHOTOYT'OJIbHUKOB,
CBOICTB YTJIOB, 00pa30BaHHBIX MPU MEPECCUCHUH JABYX MapalIeIbHBIX IPSIMBIX CeKyIei. Pemars
MPaKTUYECKHE 3a]]a4 Ha HaX0XK/ICHHUE YTJIOB.

Bragets moHsATHEM T€OMETPUYECKOTO MECTA TOUEK. YMETh ONPEEsITh OUCCEKTPHCY yriia u
CepEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaKk FEOMETPUUECKHE MECTa TOYEK.

@opMynHpPOBATH OINpPEIEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JAHAMETPa OKPYXKHOCTH,
MOJIb30BATHCS X CBOMCTBAMU. Y METh IPUMEHSITH 3TH CBOMCTBA TPHU PEUICHUHU 33]a4.

Brnanete MOHATHEM OINHMCAHHOW OKOJIO TPEYTrOJIbHHUKA OKPYXHOCTH, YMETh HAXOJWUTh €€
ueHtp. Ilonp3oBaThes hakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHUKA MEPECEKalOTCs B
OIHOM TOYKE, WU O TOM, YTO CEPEIUWHHBIC NEPIEHAMUKYJIAPbl K CTOPOHAM TPEyTroJbHUKA
MEePECEKAIOTCS B OJTHOM TOYKE.

Brnanerb nmoOHATHEM KacaTelbHOM K OKPYXKHOCTH, TIOJIb30BaThCd TEOPEMOM 0
MEePIEHIUKYISIPHOCTU KacaTeJIbHOU U pajinyca, IPOBEIEHHOIO K TOUKE KacaHusl.

[Tonp30BaThcsi  MPOCTEHIIMMHU  T€OMETPUUYECKUMU  HEPaBEHCTBAMM, IOHUMATh  UX
MIPAaKTUYECKUM CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE MTOCTPOCHHUS C TOMOIIBIO UPKYJIS ¥ IMHEUKH.

[IpenMeTrHbIe pe3yabTaThl OCBOSHUSI MPOTpaMMbl y4€OHOTO Kypca K KOHIY oOyueHUs B 8
KJ1acce:

Pacnio3HaBaTh OCHOBHBIE BHUJBl YETBIPEXYTOJBHUKOB, HMX JJIEMEHTBHI, MOJb30BaTbCA HX
CBOMCTBAaMH IIPU PEIICHUH T'€OMETPUYECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOYKM MEpecedyeHus MeAuaH TpeyrojibHUKa (IIeHTpa Macc) B
penieHnu 3a1ay.

Brnanets noHsATHEM CpeAaHEN JIMHMM TPEYTrOJbHUKA M TpAINCLHUH, MPUMEHATh MX CBOMCTBA
NPy pEIICHUH TreomMeTpuyeckux 3amad. l[lonb3oBatbesi Teopemonn Paneca U TEOpemMoll o
MIPONOPLUHOHANBHBIX OTPE3KaX, IPUMEHSTh UX JUIsl PEIIECHUS MPAKTUYECKUX 3aad.

[IpuMeHsTh MPU3HAKY MOA00WS TPEYTOJbHUKOB B PEIICHUH T€OMETPUICCKHX 3a]1a4.

[Tonp3oBaTbes Teopemoit [ludaropa uist pereHnss reOMEeTPUIECKUX U MPAKTUYECKUX 3a/1a4.
Ctpouth MaTEMaTUYECKYIO MOJEINb B MPAKTUYECKUX 3a]adaX, CAMOCTOSTEIIBHO JeNaTh YepPTEX U
HaxO0JUTh COOTBETCTBYIOILIUE JUIUHBI.

Brnaners noHATHSMH CHHYCAa, KOCHMHYCAa M TaHI€HCAa OCTPOro yria MpsSMOYTrOJbHOTO
TpeyronbHuKa. [101b30BaThCs STUMH MOHATUSIMU 7151 PEIICHUS IPAKTUYECKUX 3a]1ay.



Beruncnate  (pa3auYHBIME - ClIOCOOaMH) — IUIOMIANb  TPEYroJIbHUKA W TUIOMIAIN
MHOTOYTONBHBIX (DUTYp (TOIB3YSICH, TIe HEOOXOANMO, KaTbKyIATOpOoM). [[pUMEHSTh MoTydeHHbIC
YMEHHUS B PAKTUUYECKUX 3a/1a4ax.

Bnagetp NOHATHSAMHM BOMCAaHHOTO M LIEHTPAJIBHOIO YIJIA, HCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yTJIaX, YIJaX MEXIY XOpAaMHU (CEKYILIUMHU) U YTJIe MEX1y KacaTeJIbHON U XOpJoi pH
pEelIeHuN TEOMETPUYECKUX 3a/1aY.

Brnanete MOHATHEM OINMCAHHOIO YETBHIPEXYIOJbHHUKA, NMPUMEHATh CBOWCTBA ONMCAHHOIO
YETBIPEXYTOJIBHUKA ITPU PEILIEHUN 3a/1a4.

[IpuMeHATh MONy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJAEIN I
3aJ1a4 peaibHOM JKU3HHU U TPOBOAUTH COOTBETCTBYIOIINE BHIYUCICHUSI C IPUMEHEHHEM MOA00US U
TPUTOHOMETPUH (IIOJIB3YACH, TJI€ HEOOXOANMO, KATbKYISITOPOM).

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOrO Kypca K KOHIY oOyueHHs B 9
KJjlacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUH OCTPBIX YIJIOB, HAXOAUTH C UX MMOMOIIBIO Pa3IMYHbIC
AJIEMEHTBHl IPSIMOYTOJIBHOIO TPEYrojJbHUKA («PEIIEHHE NPSAMOYTOJbHBIX TPEYTrOJIBbHUKOBY).
HaxoauTs (¢ HOMOIIBIO KAIBKYJIATOPA) JUIMHBL U YTIIbI /1711 HeTAOJMYHBIX 3HAUCHHH.

[Tonp3oBaThes (popMynaMu MPUBEACHUS U OCHOBHBIM TPHUTOHOMETPHUUECKUM TOXKIECTBOM
JUIL HAXOXKICHHUS COOTHOILIEHUN MEX]ly TPUTOHOMETPUYECKUMHU BEJINYMHAMH.

Hcnonp30BaTh TEOPEMBI CMHYCOB M KOCHHYCOB JUIS HaXOXIEHUS Pa3IUYHBIX DJIEMEHTOB
TPEYrojibHUKa («pEIIeHNEe TPEYrONbHUKOBY»), NMPUMEHATh MX IPU PEHIEHUH TIE€OMETPUYECKUX
3a1ad.

Brnaners monstusmMu npeoOpa3oBaHusi MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOAOOHBIX
¢uryp. Ilonb3oBarbcs cBOMCTBaMU MOJAOOMS MPOU3BOIBHBIX (PUIYp, YMETh BBIYMUCIATH JUIMHBI U
HaXOAUTh YIJbl y MoA0OHBIX ¢uryp. [IpuMeHsATs cBoiicTBa moJo0Ms B MPAKTUYECKUX 3a/adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKpY’KalOIIeM MHpE.

[Tonp30BaTbCcst TeOpeMaMu O MPOU3BEIACHUM OTPE3KOB XOpPH, O IIPOU3BEICHUU OTPE3KOB
CEKyILIUX, O KBaJpaTe KacaTeabHOM.

[Tonmp30BaTbcs BEKTOpaMH, IMOHMMAaTh HMX TEOMETPUYECKHA W (U3UYECKUH CMBICI,
OPUMEHATh MX B PEIICHUH TEeOMETPUYECKHX U (u3NYecKux 3anad. lIpuMeHsTh cKaaspHOe
IIPOU3BEICHNUE BEKTOPOB Ul HAXOXKICHUS JJIMH U YIJIOB.

[Tomp30BaTbcs  METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEUICHUH
TFE€OMETPUYECKUX U NPAKTUYECKUX 3a/1a4.

Bnaners NMOHATHUSAMU IPABWIBHOTO MHOTOYIOJIBHHUKA, IJIMHBI OKPY)KHOCTH, IUIMHBI IYT'H
OKPY’)KHOCTH W pPaJMaHHOM Mepbl yIJa, YMEThb BBIYMCIATH IUIOIAAb Kpyra M €ro 4YacTew.
IIpMEHATh MONTY4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (MM LEHTpHI) CUMMETpUM (UrYyp, NMPUMEHATh JBUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyYasix.

[IpuMeHATH MOIy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MAaTEMaTHUYECKUE MOJEIH I
3a]1a4 peabHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHHUS C MIPUMEHEHHEM MOI00US 1
TPUTOHOMETPHUYECKUX (PYHKIHUH (TI0JIB3YSCH, T/Ie HEOOXOIUMO, KAIBKYIATOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE 7 KJIACC

OCHOBHBIE BUABI ACATCIBHOCTHU O6yanOLHHXCH

HanmenoBanue pasnena, KonuyectBo OcHoBHOE

(Tembl) Kypca 4acoB colepKaHue
[Ipocrenmmue 14 [Ipocreiimne DopMyJIMPOBATL OCHOBHBIC ITIOHATUA U onpeneneHus. PacmosnaBarb
[COMETPUICCKUC F€OMETPUYECKHE OOBEKTHI. M3y4eHHBIC TeOMETPUUECKUE (DUTYPHI, ONPeAesiTh X B3aHMHOE PACTIONIOKEHHE,
(bUrypsl 1 X CBOHUCTBA. MHOroyrojapHUK, JIOMaHasl. BBINOJIHATD YEPTEXK 110 YCIOBHIO 3a/1a4H.
M3mepenne CMEKHbIE 1 BEPTHKAIBHBIE IIpoBOAMTH NPOCTENIINE TIOCTPOEHHS C TOMOLILIO IIUPKYIIS U JIMHEHKH.
[COMETPUICCKHUX YTJIBL Pua60Ta ¢ H3mepAThL TUHENHBIE U YIVIOBBIE BEJIUYMHBI TEOMETPUYECKUX U TPAKTUYECKUX
BEJIMYNH IIPOCTEHIIMMH YEPTEHKAMH.

00BEKTOB.

N3Mmepenne TMHEHHBIX 1
OnpenensiTe «Ha IJ1a3» pa3Mepbl pealbHBIX 00bEKTOB, MPOBOAUTH TPYOYIO
YIJIOBBIX BCIIMYHH,

OLICHKY UX pa3MepoB.
BBIUHCJIEHUE OTPE3KOB U YTJIOB.
Pemiath 337241 HA BRIYUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YTIIOB.
Pemathb 3a71au1 Ha B3aMMHOE PACMOJIOKEHUE TeOMETPUIECKUX puryp.
IIpoBoanTh KiacCUPUKALNIO YTIIOB, BBIYUCIAATH JIMHEWHBIEC U

YIJIOBBIC BEJIMYWHEL.

22 [TonsiTe 0 paBHBIX Pacno3zHaBaTh napbl paBHbIX TPEYrOJbHUKOB HA TOTOBBIX UepTexax (c
TPEYrOJbHUKAX U IEPBUYHBIC  [yKa3aHUEM IPU3HAKOB). BBIBOAMTH CiieICTBUS (PAaBEHCTB COOTBETCTBYIOLINX
NIPEJICTABICHNUS O PAaBHBIX HIIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB. MOPMYJIHPOBATH ONPEICICHHUS:
¢urypax. Tpu npusHaka OCTPOYTOJIbHOTO, TYIIOYT'OJILHOTO, MPSIMOYTOJIbHOT'O, PABHOOEIPEHHOT O,
[PaBEHCTBA TPEYTOJILHUKOB. PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OUCCEKTPUCHI, BHICOTHI, MEHAHBI
TpeyronbHUKN [TpusHaku paBeHCTBa TPEYTrOJIbHUKA; CEPEIUHHOIO NEPIEHINKYISIpAa OTPE3KA; IEPUMETPA
MPAMOYTOJIbHBIX TPEYroJbHHUKA.
TpeyroibHUKOB. CBOHCTBO @DopMyJIMpPOBATh CBOWCTBA U MPU3HAKU PAaBHOOEIPEHHOT'O TPEYTOJIbHUKA.
MCJIMaHbl IPSIMOYTOJIBHOTO CTpPOMTh UYEpPTS)KH, PpemaTrh 3ada4d C [OMOIIbI0 HAXOXKICHUS pPaBHBIX

TPEyroJbHUKA, MPOBEAEHHON K
runorenyse. PaBHoOenpeHHBIE U
PaBHOCTOPOHHUE TPEYTOJIbHUKH.

TPEYroJbHUKOB.
[IpuMeHSITh IPU3HAKKY PABEHCTBA MPSMOYTOJIbHBIX TPEYTOJLHUKOB B 3a/1a4aX.




[Ipr3HaKku U CBOMCTBA
PaBHOOEIPEHHOTO
TpeyroibHuka. HepaBeHcTBa B
TEOMETPHH.

IIpsAMOYTOIBHBIN TPEYTOJIBHUK
¢ yriioM B 30

HUcnonb3oBath 1HU(pOBBIE pecypchl AJS HCCAEJOBAHMSA CBONCTB H3y4aeMbIX|

buryp.
3HAKOMUTBCS € HCTOPHEI Pa3BUTHS T€OMETPUHN

OKpy>XHOCTb, BIMCaHHAs B
yroit. [Touarue o 'MT,
IIPUMEHEHHUE B 3aJa4ax.
buccekrpuca u cepeIMHHBIN
MEePHEHIUKYISIP KaK
reOMETPUUYECKUE MECTA
ToueK. OKpyKHOCTb,
OIHCaHHas OKOJIO

TpeyrojabHuka. OKpyXHOCTb,

[TapanenbHble psMBIE, 14 [TapannenbHble NpsIMBIE, UX ®opMyJIMPOBATh NOHATHE [TAPAIIJIEIIBHBIX IPSIMBIX, HAXOAUTD PAKTUYECKUE
cymMa yIJIOB cBorcTBa. Hakpect iexallue, | ppumepsl.
TPCeYroJIbHHKA COOTBCTCTBCHHLIC 1 M3y4yaTh cBOWCTBA YII0B, 00pa30BaHHBIX MIPH MEPECCUCHUH MapaLICITbHbBIX
OJIHOCTOPOHHUE YTJIbI, .
npsmbix cekyuieil. [IpoBoauTh q0Ka3aTebCTBA NapalIEIbHOCTH ABYX
o0pa3oBaHHBIC TIPHU
MPSIMBIX C MIOMOIIBIO YTJI0B, 00pa30BaHHBIX MPU MEPECEUCHUN ITUX MPSIMBIX
NepeceyeHn  mapaienbHbIX 3 B
mpsAMBIX cekymeit). [Ipu3nak TpeTHCH TIPAMOH.
apaUIeTbHOCTH TIPSIMBIX BbiuncasaTs cymMMy yriioB TpeyrojibHHUKa U MHOroyroibHuka. Haxoaurs
Yepe3 PaBEHCTBO paccToAHMi | YHCIIOBBIC U OYKBEHHbIE 3HAYEHHSI YTJIOB B F€OMETPUUECKHX 3a]ja4ax C
OT TOUEK OJIHOH MPAMOiL 10 HCIIOJIb30BAHUEM TEOPEM O CyMME YIJIOB TPEYrOJIbHUKA U MHOTOYTOJIbHHKA.
BTOpOIt IIpsMoit. CyMMa YIIIoB 3HAKOMHTBCS € HCTOPHEi Pa3BUTHS T€OMETPUU
TpeyrojibHuKa. BHemiHune
YTJIbI TPEYTOJIbHUKA
OKpY’KHOCTb U KPYT. 14 OKpyXHOCTB, XOpJa 1 DopMyIHPOBATH ONpe/leJIeHUsl. OKPYKHOCTH, XOP/Ibl, JUAMETPA U
['eomerpuyeckne ANAMCTP HX CBOUCTEBA. KacaTeJIbHOU K OKpYKHOCTH. M3y4aTh UX CBOWCTBA, IPU3HAKU, CTPOUTH
MOCTPOCHUS KacarenbHast K OKpY>KHOCTH.

YepTEeKH.
HccaenoBathb, B TOM UKCIIE HCMOJIb3YS HM(POBBIE pecypchl: OKPYKHOCTD,
BIIMCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH, BIIMCAHHOM B yIOJI; PABEHCTBO
OTPE3KOB KacaTeIbHbIX.

HUcnoas3oBars merox ' MT s nokazarenbcTBa TEOPEM O MEPECECUEHUU
OMCCEKTPHUC YTIIOB TPEYTOJIbHUKA U CEPEeIMHHBIX EPIICHANKYIISPOB K
CTOpPOHAaM TpeyrojbHUKa ¢ momouipio ['MT.

OBJageBaTh NOHATUAMU BIIMCAHHOW M OMMMCAHHOW OKPYXHOCTEH

TPEYrOJIbHUKA, HAXOAUTH LIEHTPbI 3TUX OKPYKHOCTEH.

10




BIMCAHHAsl B TPEYTIOJbHUK. Pemats OCHOBHBIE 3aJa4M HA IOCTPOEHME: YIJIa, PAaBHOTO JaHHOMY;
[Ipocreiimue 3amaum Ha CEPEeIMHHOI0 MEPNEHAMKYJApa JAaHHOTO OTpe3Ka; MpsAMOM, NpOXOonsIen
IIOCTPOEHHUE 4yepes3 JaHHYI0 TOUKY U

NEPIECHANKYIIIPHON TaHHOU TPSAMOIL; OMCCEKTPHCHI JAaHHOTO YIJIa;
TPEYTOJIBHUKOB I10 PA3JIMYHBIM JIEMEHTaM.

3HAKOMHTBCS ¢ HCTOPHEi pa3BUTHS T€OMETPUU

[ToBTOpeHue, 4 [loBTOopeHne u o06o6meHne | PeMIaTh 3aaa4u Ha OBTOPCHHE, HIUTIOCTPUPYIOLINE CBSA3H MY Pa3InYHbIMHY

000011IeHE 3HAHUI OCHOBHBIX MOHATHH u | JacTsiIMH Kypca
METOJIOB Kypca 7 Kjacca

OBILEE 68
KOJIMYECTBO
YACOB I10
[NPOT'PAMME

11



8 KJIACC

OCHOBHEBIE BUOBI ACATCIIBHOCTHU 06yqa}0mnxc;1

HaumenoBanue pazgena Konnuectso
OcHOBHOE cofiepKaHUe
(Temsl) Kypca 4acoB
YUeThIpEXYTroJIbHUKU 12 [Tapannenorpamm, ero HN300paxkaTh M HAXOAUTH HA YEPTEKAX YETHIPEXYTOJbHUKH PA3HBIX BUIOB U
IPU3HAKK M CBOWCTBA. UX 2J€MEHTHI. POpPMYIHPOBATH ONPEAEICeHU: IapaUIEIOrPaMMa,
HacTHble ciydan MPSIMOYTOJIbHUKA, poMOa, KBaparta, Tparemnruu, paBHOOOKOH TpareiuH,
apajiejiorpaMMoB IPSIMOYTOJIBHOU TPATICIIHH.
(pAMOYTOIBHUK, pOMO, JIoKa3bIBATh M HCIOJIb30BATH IPH PelICHNH 3a/1a4 TIPH3HAKY U CBOICTBA:
KBa{[paT), WX TIPU3HAKH U MApAIENOrpaMMa,
CBOMCTBA. o
NpsMOYTOJIbHUKA, poMOa, KBajiparta, Tparneluuu, paBHOOOKOH Tparenuw,
Tpanemnus. PaBHOOOKas .
IIPSIMOYTOJIBHOM TpareLuy.
U IIPSIMOYTOJIBHAS
Tpanerun. Meror IIpuMeHATH MeTO yABOCHMS MeaAraHbl TpeyroibHuka. Mcnoib3oBaTrh
VIBOCHHS MEAHbL. UG POBBIE PECYPCHI ISl HCCIIEOBAHUS CBOMCTB U3Y4aeMbIX (QUTYP.
LleHTpanbHas 3HAKOMHTBCS ¢ HCTOPHEi pa3BUTHS T€OMETPUU
CUMMETpUS
Teopema @ameca u 15 Teopema @aneca u reopema | IIpoBOAUTH MOCTPOEHUSA C IOMOILBIO LUPKYJISA U JINHEUKHU C UCIIOJIb30BaHUE
T€opEMa 0 0 IPONOPLUHUOHAIBHBIX Teopemsl Paseca U TEOPEMBI O IIPONOPLUOHAIBHBIX OTPE3KaX, CTPOUThH
[IPOTIOPLIUOHATIBHBIX oTtpe3kax. CpeaHsist TUHUS YeTBEPTHIN MPOMOPLUUOHAIIBHBIA OTPE3OK.
OTpe3Kax, MOJ00HbIE .
TpeyroiapHuka. Tpanenus, e€| IIpoBoguTh 10Ka3aTEJbCTBO TOTO, YTO MEAUAHBI TPEYTOJIbHUKA IIEPECEKAIOTCS
TPEYrOJIbHUKU

CpCaHAA JINHUA.

IIponopuuonanbHbIe
orpe3ku. LleHTp Macc B
TpeyroiapHuke. [lomoOHbIe
TpeyrosibHUKU. Tpu
MpHU3HAKa Mo100us
TPEYTrOJIbHUKOB.
[Ipumenenue nmogoOus mpu

B OJTHOW TOYKE, U HAXOAUTH CBS3b C IICHTPOM MAacC, HAXOAUTh OTHOIICHHUE, B
KOTOPOM MEUAHBI JIEJIATCS TOYKOW UX TIePECCUCHHS.

Haxoauth mogo0HbIE TPEYTONBHUKU HAa TOTOBBIX YEPTEKAX C YKa3aHHEM
COOTBETCTBYIOIIUX MPU3HAKOB 1M0A00Ms. PemiaTh 3a1aun Ha mogo0HbIE
TPEYTOJILHUKH C IIOMOIIBIO CAMOCTOSATEIBHOTO MMOCTPOCHUS YepTekKer 1
HAXO0XKJICHHS MOT00OHBIX TPEYTOJLHUKOB.

IIpoBoauTH A0KA3ATEIBCTBA C MCIIOJIF30BAHIUEM IPU3HAKOB OO0,
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peIICHUHN MPAKTHUICCKUX
3aga4

Jloka3bIBaTh TPU NpU3HAKA TOJ00MS TPeyroJbHUKOB. [IpUMEHATH MoJTyuyeHHbIE
3HAHUSA [IPU PELICHUN T€OMETPUUYECKUX U ITPAKTUUECKUX 3aa4. 3HAKOMHUTBHCH C
HCTOPHUEeN pa3BUTHsI T€OMETPUU

TTmomans. Haxoxxnenue 14 CBolicTBa miomaaei OBiageBaTh NEPBUYHBIMH MPEACTABIEHUAMH 00 00IIEH TEOPUH ILIOMIAIH
TTOLIa/ e rE€OMETPHYECKHX (uryp. (Mepsl), (pOPMYJIMPOBATH CBOMCTBA IUIOIIAH, BBIICHATH UX HAIJISAIHBIN
TPEYTrOJbHUKOB U DopMyIBI IS TLIOMAH CMBICI. BBIBOAMTH (OPMYIIBI TUTOIIAIH MAapajuIeIorpaMMa, TPEyrojabHHKa,
MHOTOYTOJIBHBIX UTYD. TpeyrojbHuKa, Tpanenuy 13 GopMyJIbl IIOLIAAM IPAMOYTOJIbHUKA (KBaapara).
Iliomams  MOZOGHBIX Tapajiienorpamma, BoIBoaUTH (HYOPMYITBI IO BBITYKIIOTO YEeTHIPEXYTOJIbHUKA Yepes3
uryp Tpaneunu. Beraucinenue .
. IUaroHayy u yroi mexxay HuMmu. Haxoans miomanu ¢uryp, n300pak€HHBIX Ha
IJIOIIAIEN CIOKHBIX .
KJIeTyaToi Oymare, HCNOJab30BaTh pa3OueHue Gurypsl Ha yactu. Pa3ouparnb

¢uryp. Ilnomangu dpuryp _

Ha KieTdaToll Gymare. NPUMeEPbI UCIIOIB30BaHNS BCIIOMOTaTENbHOM IJIOIIAN JUISl pEIIEHUS

buryp. 3amaun ¢ HaxoauTth miomaay noJo0HbIX GUryp.

MPaKTHYECKUM BbIuucasiTh TUIOIMIAHN Pa3InYHBIX MHOTOYTOJBHBIX (puryp. PemaTs 3agqauun Ha

comepkanueM. Pemenne IUIOLIA/Ib C IPAKTUYECKUM COJIEPIKaHuEM

3a/1a4 C MOMOUIbIO

METO/Ia BCIIOMOTraTeIbHON

IUIOLAAN
Teopema [Tudaropa u 10 Teopema ITudaropa, u eé Hoka3piBaTh Teopemy [ludaropa, ncnoab3oBaTh €€ B MPAKTUYECKUX

Hayajia TPUTOHOMETPUU

npuMmeHenue. OnpeaeneHue
TPUTOHOMETPUYECKHUX
(GyHKIHA OCTpOTo yriia
MPSIMOYTOJIBHOTO
TpeyrojbHUKa,
TPUTOHOMETPUYECKHE
COOTHOLICHUA B
MIPAMOYTOJIBHOM
TpeyrojabHuke. OCHOBHOE
TPUTOHOMETPHUYECKOE

BBIYHCIICHUSX.

®opMyJIHPOBATH OTPENICIICHHS TPUTOHOMETPUIECKUX (YHKIHHA OCTPOTO

yTIia, IPOBePSITh NX KOPPEKTHOCTH. BBIBOAMTH TPUTOHOMETPUIECKUE
COOTHOILIECHHS B MPSAMOYTOJIBHOM TPEYTOJbHUKE.

HcceaenoBaTh COOTHOUICHUS MEXIY CTOPOHAMHU B TIPSMOYTOJIBHBIX
TpeyrojbHuKax c yriaamu B 45° u 45°; 30° u 60°.

Hcnoas3oBaTs GOpMYIIBI IPUBEICHNS 1 OCHOBHOE TPUTOHOMETPHUYECKOE
TOKIECTBO JUI HAX0XKICHUS COOTHOIICHUI MEXTy TPUTOHOMETPHUYECKIMHU
(GYHKIMSIMA pa3IMIHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOTyYeHHbIE 3HAHUS M YMEHUS ITPH PEIICHUN PAKTHYECKUX 3a71ad.
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TOXACCTBO

3HAKOMHTBCS ¢ HCTOPHEi pa3BUTHS T€OMETPUU

YTIBI B OKPYKHOCTH. 13 Briucannsie u ®opMyIHMPOBATH OCHOBHBIC ONPEACICHNUS, CBSI3aHHBIE C YITIaMH B Kpyre
Brnucannbie u LEHTPAJIbHBIC YIJIbI, YIOJI (BnMCaHHBIN yroJj, HeHTpalbHbIi yron). HaxoauTs BnucaHHbIE yTIIbL,
OIIMCaHHbIE MEXJy KacaTeIbHOU U ONMPAIOLINECS HA OJIHY YTy, BBIYMCJIATH YIJIbl C IOMOILBIO TEOPEMBI O
YETHIPEX yTOJILHUKH. XOPIOH. YTIIbI MEKLY BIHCAHHBIX yIJIaX, TEOPEMBI O BIIMCAHHOM YETHIPEX YT OJIbHUKE, TEOPEMBI O
KacarenbHble k XOPAAMH 1 CCKYTIHMH. LEHTPAJIBHOM YTJIC.
okpyxHocTH. Kacanue Bnmca?Hble H OTUCAHHDIC HccnenoBath, B TOM 4ncie ¢ TOMOUIbIO HU(GPOBBIX PECYPCOB, BIIMCAHHBIE U
. YEeTHIPEXYTOILHUKH, UX N .
OKpYKHOCTEH . OIMHMCAHHBIC YETHIPEXYTONIBHUKY, BBIBOJUTH X CBOMCTBA U MPU3HAKH.
TPHSHAII 1 CBOUCTRA. Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKU MPU PEUICHUH 3a]1a4
[Ipumenenue >3Tux
CBOWCTB TIPH PEIICHUU
reOMEeTPUUYECKUX 3a7ad.
B3anmHoe pacnonoxkenue
IBYX OKPYXXHOCTEH, 001Ine
KacatenbHble. Kacanue
OKpY>KHOCTEHN
[ToBTOpEHME, 4 [ToBTOpEHNE OCHOBHBIX Pemath 3a1a4n Ha NTOBTOPEHUE, WIUTFOCTPUPYIOLIME CBA3U MEXAY Pa3IuIHbIMU
0000IIEeHre 3HAHUI MOHSTHI U METOJIOB KypCOB | 4acTAMHU Kypca
7 u 8 xi1accoB, 0000IIEeHNE
3HAHUI
OBIIEE 68
KOJIMYECTBO
YACOB I10
[TPOTPAMME
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9 KIIACC

OCHOBHEBIE BUOBI ACATCIIBHOCTHU 06yqafoumxc;1

3JIEMEHTHI IT0T00OHBIX
¢uryp. Teopema o
MPOU3BEJICHUU OTPE3KOB
XOp/I, TeoOpeMa o
MPOU3BEJICHUN OTPE3KOB
CEKYIIUX, TeopemMa o
KBaJlpaTe KacaTeIbHOM.
[IpumeneHnue B pelieHUU
TEOMETPUUYECKHX 3a7a4

HanmenoBanue paznena KomnuectBo
OCHOBHOE COJIepKaHNE
(Temml) Kypca 4acoB
Tpuronomerpusi. Teopembl 16 Onpenenenue ®opmyJMpoOBaTh ONpeaeJeHUs TPUTOHOMETPUUYCCKUX (DYHKITHIA
KOCHUHYCOB U CHHYCOB. TPUI'OHOMCTPHYCCKHX TYIIBIX U IPSAMBIX YIJIOB.
PellieHre TPEYTrOIBLHUKOB bynximit yrios o1 01/ 10 | ByipoauTh TeopeMy KOCHHYCOB H TEOPeMy CHHYCOB (C PaHycoM
1801, ®opmyisl .
OTHMCAaHHOW OKPY)KHOCTH).
npuseneHus. Teopema .
BoiBoguTh popmyJibl AJ151 BHIYMCICHUS MJIOIAAEH ¢
KOCHHYCOB, TEOpEMa
HCI0JIb30BaAHHEM TeopeM Tpuronomerpum (Gopmyna miomaam
cuHycoB. Pemenue b
TpeyrojbHUKa Yepe3 JIBE CTOPOHBI U YTOJl MEXAy HUMH, (popmyrna
TPEYTrOJbHUKOB. peyr p a P yr Y » POPMY,
IUIOLIAIA YETHIPEXYTOIbHUKA YEPEe3 ero JUaroHalu U yrojl Mex
[IpakTueckoe Ha pexyr P g T Y
HUMH).
MPUMEHEHUE TOKA3aHHBIX
PemaTh TpeyroyibHUKH.
TEOpeM
PemaTh npakTHueckue 3ajaum, CBOASIINECS K HAXOXKICHUIO
Pa3IMYHBIX AIEMEHTOB TPEYTOJbHUKA
[IpeoOpazoBanue mopo0us. 10 [lonsatue o OcBauBaTh NoHsATHE TIpecoOpa3zoBanus noaoous. UcciaenoBars
MeTpuryeckue COOTHOIICHUS npeoOpa3oBaHuU OTHOIIICHHE JTMHEWHBIX AJIEMEHTOB (QUTYp MPH NpeoOpa3oBaHUU
B OKPYKHOCTH no1o0owms. noxoowus.
CooTBETCTBEHHBIE Haxoautpb npumeps! 1ogo0ust B OKpYyKarolien JeiCTBUTENbHOCTH.

BbiBogUTH METpUUECKHUE COOTHOIICHUSI MEXAY OTPE3KAMH XOP/I,
CEKYIINX U KacaTeJIbHBIX C UCIOJIb30BAHUEM BIIMCAHHBIX YIJIOB U
MOOOHBIX TPEYTOJIHHUKOB. PemaTh reoMeTpuyueckue 3a1auu u
3aJla4u¥ U3 PEeaTbHOM )KU3HH C UCTIOIB30BaHUEM TTOJOOHBIX
TPEYrOJIbHUKOB
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Bekropsl

12

Omnpenenennue BEKTOPOB,
CJI0KEHHME U BBIUUTAHUE
BEKTOPOB, YMHO)KEHHE
BEKTOPA Ha YHCJIO.
Dusnyeckui u
T€OMETPUUYECKUN CMBICIT
BEKTOpOB. PasnoxeHue
BEKTOpa I10 IBYM
HEKOJUTMHEApPHBIM
BEKTOpaM.

Koopaunatel BekTopa.
CkanspHoe pou3BeACHNE
BEKTOPOB, €ET0
IPUMEHEHHUE AJIs
HAXOXJICHUS JITUH U
yrioB. Pemenue 3agau ¢
MIOMOILBIO BEKTOPOB.
[IprMmeHeHre BEKTOPOB
JUISL peIeHus 3a/1a4
bu3uku

Hcnoab30BaTh BEKTOPHI KaK HAMPABIEHHBIE OTPE3KH, HCCJIEI0BATH
reOMETpUUYECKU (TepeMenieHne) U GU3nIecKui (Cria) CMbICIIBI
BEKTOPOB.

3HaTh onpeaeSieHUsi CYMMBI M pa3HOCTH BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha YHCJIO0, MCCAeJ0BATH T€OMETPHUECKHUI U (PU3NUECKUN
CMBICJIBI 3THX Olepanuil. PemraTtb reoMeTpuyecKue 3a1auu ¢
WCII0JIb30BAaHUEM BEKTOPOB.

PackaaapiBaTh BEKTOp IO IBYM HEKOJUTMHEAPHBIM BEKTOPAM.
Hcnosb30BaTh CKAIPHOE MPOU3BEACHUE BEKTOPOB, BBIBOAUTD €0
OCHOBHBIE CBOWCTBA.

BeryucasaTe cymMMy, pasHOCTh U CKaISIPHOE IPOU3BEICHUE BEKTOPOB B
KOOPJIMHATAX.

IIpuMeHATH CKaJISIPHOE MTPOU3BEICHUE SISl HAXOXKACHUS AJIUH U YTII0B

JlexapToBbI KOOpPIMHATHI Ha

IIJIOCKOCTH

JlexapToBBbI KOOPAVHATHI
TOYEK Ha IUIOCKOCTH.
YpaBHeHUE NPSIMOiA.
YpaBHEHHE OKPYKHOCTH.
Koopaunatsl Touek
MIEPECEUCHUS OKPYKHOCTH
U IIPSIMOM.

Mertoa KoopauHaT npu
pELIEHUN TEOMETPUYECKUX
3a/1a4, IPAKTUYECKUX

OcBauBaTh NOHAATHE [IPSIMOYTOJIBHON CUCTEMBI KOOPJIMHAT,
JEKapTOBBIX KOOPAUHAT TOYKH.

BbIBOAUTH ypaBHEHHUE IPSIMOU U OKPYKHOCTU. BbIA€JIATH IIOJIHBIN
KBaJparT Ul HAaXOXKIACHUS LIEHTPA U paguyca OKPYKHOCTH 110 €€
YPaBHEHHIO.

Pemate 3a1a4M Ha HAXOK/JEHUE TOYEK IIEPECEUCHHUS NPAMBIX U
OKPY>KHOCTEH ¢ MTOMOLIBI0 MeToAa KoopauHat. McnoJyb3oBaTh
CBOICTBA YIJI0BOT0 KO3((UIMEHTa IPSMON NIPU PEIIeHUN 3a1ad, 1Jis
OIIpEEIICHUS PACIIOJIOKEHHUS ITPSIMOU.

IIpuMeHATH KOOPAUHATEI IIPU PEILICHUHY T€OMETPUUECKUX U
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3a/1a4 MPAaKTUYECKUX 3a/1a4, U1 IOCTPOCHUSI MAaTEMaTH4YECKUX MOJIEei
peanbHBIX 3a/a4 («MeTo KoopauHaty). [loab3oBaThes ais
MMOCTPOCHHUSI U UCCIICIOBAHUI IU(PPOBBIMU PECYPCAMH.
3HAKOMMTBCS C HICTOPHEN Pa3BUTHS T€OMETPUU
[IpaBusbHBIE MHOTOYTOJTBHUKH. [IpaBunbpHbIE DopmyaMpoOBaTh ONPEICICHUE TPABUIBLHBIX MHOTOYTOJIbHUKOB,

JlnvHa OKpY>KHOCTH U IIJIOIIA/b
Kpyra. Beraucnenue miomaneu

MHOTOYTOJIbHUKHU. YK CII0
[]. JImuHa OKpYKHOCTH,
JyTH OKPY>KHOCTH.
Pannannas mepa yrina.
[Imomane kpyra, cexropa,
CErMeHTa

HAXOUTh UX JIEMEHTHI.

Io1b30BaTHCHA OHATUEM JUIMHBI OKPYKHOCTH, BBEAEHHBIM C
ITOMOUIBIO IPABUIIBHBIX MHOTOYT'OJIbHUKOB, ONPeAeJsATh Yncio [,
JUIMHY IyTH U paJuaHHyro Mepy yria. IlpoBoaurs nmepexoxn ot
panuaHHON MepHI yIila K rpaJyCHON U HA000POT.

OnpeaensaTs mionans Kpyra.

BoiBoguth popmyJibl (B rpayCHOM U paguaHHON Mepe) Uil ITTUH AYT,
IUIOIAIEH CEKTOPOB U CETMEHTOB.

Boruucasite mwiomaay Guryp, BKIIOYAIOUIMX JIEMEHTHI OKPYKHOCTH
(kpyra).

HaxoauTsp ruiomaay B 3ajja4ax peaibHOM )KU3HU

JIBU>KEHUS TIIIOCKOCTH

ITonsiTve 0 ABM>KEHUU
IJIOCKOCTH.
[TapannenbHbIN TEpEHOC,
noBopoT I Ipumenenue
IIPU PELIECHNH 3a/1a4

Pa3ouparth npuMepsl, WUITIOCTPUPYIOIINE MTOHATHS IBUKCHUS.
dopmyaMpoBaTh ONPEICTICHUS TTapaJLICIFHOTO TIEPEHOCa, TTOBOPOTA U
OCEBOM CUMMETpHUU. BBIBOAUTH X CBOWMCTBA, HAXOAUTH HETIOIBH)KHBIE
TOYKH.

HaxoauThb IIEHTPHI M OCH CUMMETPUN MPOCTEHIINX (HUTYP.
IIpumeHATH NapaieNbHbIi IEPEHOC U CUMMETPHIO MIPU PEIICHUN
TEOMETPUUYECKUX 3a/1a4 (pa3oupars npuMepsl). Mcnmoab3oBaTh s
MIOCTPOCHHUSI U UCCIIEIOBaHMI IU(PPOBBIE PeCypChl

[ToBTOpeHnue, 06001ICHNE,
crCTeEMaTHU3alus 3HaHUU

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB KYPCOB
7-9 k1accoB, 0000IICHHE U
CUCTeMAaTH3aIMs 3HAHUM.

OnepupoBaTh NOHATUSIMM: (DUTYDPA, TOUKA, IPSAMAasi, YTOJI,
MHOT'OYTOJIbHUK, pAaBHOOEIPEHHBIN U paBHOCTOPOHHUI TPEYTOJIbHUKHY,
MPSIMOYTOJIBHBIN TPEYroJIbHUK, MeIuaHa, OMCCeKTpUca U BhICOTA
TpeyrojbHUKa, napajieorpaMm, poMO, MPsIMOYTOJIbHUK, KBaIpaT,
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IIpocreiimue
reoMeTpuueckre GUrypsl 1
ux cBoiicTBa. U3mepeHue
F€OMETPUUYECKUX BEJIIUYHUH.
TpeyroabHUKH.
[TapamiensHble U
NEePHEHANKYIISIPHbBIE
HpsIMBIE.

OKpY>KHOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHUA. YTJbl B
OKpYKHOCTHU. Brincanusie
Y OMMCAHHBIE OKPY>KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsmast 1 OKpyKHOCTb.
YUeThIpEXYroJbHUKY.
BnrcanHble M onmMCaHHBIE
YETBIPEX YT OJIbHUKH.
Teopema IIudaropa u
Hayajia TPUTOHOMETPHH.
Pemenne o6mux
TPEYTrOJIbHUKOB.
[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.

JBwxenus. [lomooue.
CummeTpus.

IImontans. Beruncienue
miomaneu. Ilnomanu

Tpamneuus; OKpy>KHOCTb, KacaTelbHasi; paBEHCTBO U 1oao0ue (uryp,
TPEYTrOJIbBHUKOB; MAPAJUIEIbHOCTD U NEPIEHANKYISPHOCTD MPSMBIX,
YTOJ MEXAY MPSMBIMU, CAMMETPHUSI OTHOCUTEIILHO TOYKH U MPSMOMU;
JUTMHA, PACCTOsTHUE, BEJIMYMHA YTJIA, IJI0IA (b, IEPUMETP.
Hcnoab3oBarh (popmMyJibl: IEPUMETPA U IIJIOIIAIA MHOTOYTOJIbHUKOB,
JUTMHBI OKPY>KHOCTH U IUIOIIAJIU Kpyra, 00béMa NpsIMOYTOJIbHOTO
napajuieJenumne/a.

OnepupoBaTh NOHATUSIMHU: TIPSIMOYTOJIbHASI CUCTEMA KOOPJIMHAT,
BEKTOP; MCMOJIB30BATh 3TH MOHATHS JIJIsl IPEACTABICHUS TAHHBIX U
pElIeHus 3a/1a4, B TOM YUCJIE U3 JPYTUX Y4eOHBIX MPEIMETOB.
Pemath 3a1a4u Ha TOBTOPEHUE OCHOBHBIX MMOHATUHN, HILTFOCTPALIMIO
CBSI3€U MEXAY Pa3IMYHBIMU YacTsIMH Kypca. BoiOMpaTb MeToa 11
pelieHus 3a1ayu.

PemaTh 3aga4y U3 NOBCEIHEBHOM KU3HU
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NoJO0HBIX (QUTyp.
JlexapToBbI KOOpAMHATEI HA
IJIOCKOCTH. BexTopsl Ha
IUIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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