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PABOYASA ITPOTI'PAMMA
nmo reomeTpun 8 Knacc 2021-2022 yueOHbI# TOA

ITosicHuTeIbLHAS 3alICKA

Pabouas nmporpamma yuebHoro npeamera «l'eomerpusi» ans § kiacca pa3paboTaHa HA OCHOBE
®denepalbHOTO TOCYAAPCTBEHHOTO0 00pa30BaTeIbHOrO CTaHAApTa OCHOBHOIO 00IIero odpas3oBaHus,
yTBEpKAeHHAass MuHucrepctBoM o0Opas3oBaHuss W Hayku  or 17.12.2010r. Ne 1897, Ilpukasos
Muno6puayku Poccum ot 29.12.2014 N 1644, ot 31.12.2015 N 1577 «O BHECeHHH U3MEHEHUH B
@I'OC OO0 ot 17 nexabpst 2010 . N 1897», I'eomerpus. Co6opHuK pabouynx mporpamm. 7—9
KJIacCHl : y4eb.mocobue s oomeoopa3orar. opranusamuii / [coct. T. A. Bypmucrtposa]. — 4-¢ u3n.,
nepepad. — M. : Ilpocsemenue, 2018 u ydeOHHMKA IS OOIIEOOpa30BATENBHBIX YYPEKICHUN
I'eometpus. 7-9 knaccel: yueb. ayig oOnieo0pa3oBar. opraHu3aluil ¢ Ipuil. Ha 3JIEKTPOH. HocuTene /
[JI.C.Atanacsn, B.®.byry3os, C.b.KanomiieB u ap.]. - 3-e uzn. - M.: [Ipocsemienue, 2014.

Henu u3yueHus: pa3BUTHE Yy YYAIIUXCS TPOCTPAHCTBEHHOTO BOOOPAXKEHHS U JIOTHUYECKOTO
MBIIUICHHUS] MYTEM CHUCTEMAaTUYECKOTO U3YyYEHUS! CBOWCTB T'€OMETPUYECKUX (PUTyp Ha IMIOCKOCTH U
MPUMEHEHUS 3THUX CBOMCTB MPU PELICHUM 3a]a4 BBIYHCIHUTEIBHOTO U KOHCTPYKTMBHOI'O XapakTepa.
Cy1iecTBeHHas poJib IIPU 3TOM OTBOAUTCS PA3BUTHUIO T€OMETPUUECKON MHTYUIINH.

3apauu Kypca:

- HAYYUTh MOJIb30BATHCS TEOMETPUUCCKHUM SI3BIKOM JUISI OTIUCAHUS TIPEIMETOB;

- HA4aTb U3Yy4YCHHUEC MHOT'OYT'OJIbHUKOB U UX CBOI71CTB, HAay4YWUTb HAXOAWUTHb UX IJIOIIAIU,

- BBecTH Teopemy lludaropa ¥ HayduTh NPUMEHATH €€ NPU PEIICHUU MPSMOYTOJbHBIX
TPEYTrOJbHUKOB;

- BBECTH TPUTOHOMETPUYECKHE MOHATHUSI CHHYC, KOCHHYC W TaHICHC yIlla B TPSIMOYTOJIbHOM
TPEYIrOJIbHUKC HAYUNUTH NPUMCHATD 3THU MOHATUSA IIPHU PCIICHHUU ITPAMOYTOJIBHBIX TPECYTOJIbHUKOB,

- BBECTH MOHSITHE MOAOOUS M MPU3HAKH OO0 TPEYTrOJbHUKOB, HAYYHUTh PeIlaTh 3a/1a4i Ha
MIPUMEHEHNE TPU3HAKOB 000U,

- 03HAaKOMHUTBH C TIOHATHEM KacaTeJIbHOU K OKPYKHOCTH.

KosuvecTBo yacos
ITo mporpamme — 68u.
[To yuebHOMY TIITAHY — 684.
DaKkTHYECKH IIIaHUPYeTCs MPOBeCTH — 684.
[InanupoBaHue paccyMTaHO Ha 2 yaca B HEAETIO

IInanupyemblie pe3yibTaThbl 0CBOCHHS Yy4e0OHOI0 MpeaMera

Juunocmnule pezynvmamot

Y ooyuarowezoca cpopmupyemcs:

- B3aUMO- ¥ CAaMOOIICHKA, HABBIKH PeIIeKCUN HAa OCHOBE HCIIOJIb30BaHUS KPUTEpUATHLHOU

CUCTEMBI OIICHKH;
- 0CO3HAHHOE, YBAKUTEIHHOE U TOOpOXKENaTeIbHOE OTHOIIEHUE K APYTrOMY YEJIOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHHUIO, KYIBTYPE, A3BIKY, BEpE, TPaXKTAHCKOH MO3HIINH, K UCTOPHH, KYIBType, PEIUTHH,
TpaJUILIUSIM, S3bIKaM, IIEHHOCTSM Hapo/10B Poccru 1 HapoI0B Mupa;
- TOTOBHOCTh M CIIOCOOHOCTh BECTH  JHAJOr C JPYTMMH JIFOJBMH H JOCTHXKCHHE B HEM
B3aMMOIIOHUMAHHSI.
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Ooyuarowguiica noayuum 603mMoHCHOCHb 01A hopmuposanus:
- 20MOBHOCMU U CNOCOOHOCMU K Nepexody K camooOpaz0e8anuio Ha OCHo8e y4eOHO-NO3HABAMENbHOU
Momusayuuy, 8 MOM 4ucie 20MOoSHOCMU K 8b100pY HANPAasieHUs NPOPUILHO20 00PA308aAHUSL.

Memanpeomemmboie pe3yibmamot
Pecynamuenvie YY/|

Ooyuarowuiica nayyumces:
- OCYUICCTBJISATh KOHCTATUPYIOMIMI M MPEJBOCXUINAIOIIMN KOHTPOJIb MO PE3yIbTary U MO CIocoly
NeHCTBUS, aKTyalIbHBIM KOHTPOIb Ha YPOBHE MPOU3BOJILHOIO BHUMAHMS,
- BHOCUTHh HEOOXOIUMBbIC KOPPEKTUBHI B JICWCTBHE MOCJE €r0 3aBEpIICHHS] HA OCHOBE €r0 OICHKH U
ydera XapakTepa CeJIaHHbIX OIINOOK.
Oodyuarowuiica nonyyum 603MOHCHOCHb HAYUUMbCA:
NPOEKMUpPoB8aAmMs C0I0 0eAmelbHOCMb, HAMEeYams  MPAeKmopuro ceoux Oeucmeull Ucxoos u3s
NOCMABIeHHOU Yelu.

Kommynuxamuenvie YY/

Oodyuarowuiica nayuumcs:

- IEWCTBOBATH C YYE€TOM MO3ULUU APYTOro U YMETh COIIACOBBIBATH CBOM JIEUCTBUS;

- YCTaHABIIMBATh ¥ MOMAJCPKUBATH HEOOXOMMMBIC KOHTAKTBI C JPYTHMH JIFOIbMH, BIIaJes HOPMAMH U
TEXHHUKOHN OOIIEeHNUS;

- CTPOUTD MOHSTHBIE VISl TAPTHEPA BHICKA3bIBAHUS, YUUTHIBAIOIIUE, YTO MMAPTHEP 3HACT U BUAMT, a UTO
HET;

- KOHTPOJIMPOBATh JIEHCTBUS MapTHEpA.

Odyuarowuiica noayyum 603MOHCHOCHb HAYUUMbCA:
- onpedenamv yelu KOMMYHUKAYUU, OYEHUBAMb CUMYayuio, Y4yumuléams HAMEpPeHUus U cnocodwvl
KOMMYHUKAYUU napmuepa, blOupams aoekeamHvle cmpameuu KOMMYHUKAYUU

Ho3nasamenvnuvie YY/[

Odyuarowuiica nayuumcs:

- OCYUIECTBJSITh CHUHTE3 KaK COCTAaBJICHHME IIEJIOr0 K3 YacTei, CaMOCTOSTENbHO JOCTpauBas U
BOCIIOJTHSISI HEJOCTAIOIIUE KOMITOHEHTHI;

- OCYILECTBIATh CPAaBHEHHE U KIACCU(UKAIIMIO, CAMOCTOSTENLHO BHIOMpPAst OCHOBAHUS U KPUTEPUU
JUTSl YKa3aHHBIX JIOTUYECKUX OTepaluii;

- 000011aTh, T. €. OCYIIECTBIATh T'€HEpAIM3alMI0 M BBIBEJCHHE OOIIHOCTH IS LIEJIOr0 psaa WU
KJIacca UHUYHBIX OOBEKTOB Ha OCHOBE BBIJICJICHUS CYIITHOCTHOM CBSI3H.

Odyuarowuiica noayyum 603MOHCHOCHb HAYUUMbCA:
Haxooums npaKxmuieckoe npumMeHeHue maKum NOHAMUAM KaK aHaiu3, cunmes, obooujenue.

Ilpeomemmnuwie pezynomamut

IIpeamMeTHBIM pe3yJIbTATOM H3Yy4YeHHUs Kypca siBJsieTcss CGOPMUPOBAHHOCTD CJIETYHOIIUX
YMEHHI:

* II0JIb30BaThCS TEOMETPUUECKUM S3BIKOM TSI OITMCAHUS MPEIMETOB OKPYKAIOIIETO MUPA;
* pacro3HaBaTh reOMETpUYECKHUEe (QUTYPHI, PA3INUaTh UX B3aUMHOE PaCIIOIOKEHUE;
* n300paxarb reomeTpudeckre GUrypbl; BBIMOIHITh YEPTEKH 110 YCIOBUIO 33/1a4H;



OCYIIECTBIIATH MPeoOpa3oBaHus GUTYP;

* pacmo3HaBaTh HA YEPTEXkKax, MOJCIIAX U B OKpYXKAroIel 00CTaHOBKE OCHOBHBIE
IPOCTPAHCTBEHHBIE TeJla, U300paXkaTh UX;

* B IIPOCTEUIINX CIy4asiX CTPOUTH CEYCHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;

*  BBIYMCIIATH 3HAUEHHs FEOMETPUUECKUX BEIMUMH(UIMH, YIJIOB, IUIOIIAEeH, 00bEMOB); B TOM
yucie: i yriioB ot 0 1o 180° onpenensiTe 3HaU€HUS] TPUTOHOMETPHUYECKUX (DYHKIUH 110
3aJJaHHBIM 3HAYEHUSIM YIJIOB; HAXOIUTh 3HaYE€HUs] TPUTOHOMETPUUYECKUX (PYHKLUH 110
3HAYEHUIO OIHOM M3 HUX, HAXOIUTH CTOPOHBI, YIIIBI U BEIYUCIIATH IUIOMIAIA TPEYTOJIbHUKOB,
JUINHBI JIOMAHBIX, IyT' OKPY>KHOCTH, IUIOIIa/Iell OCHOBHBIX F€OMETpUUYECKUX (HUryp u Guryp,
COCTAaBJICHHBIX U3 HUX;

* peuath reOMETPUYECKHE 3aJa4l, ONUPAsICh HA U3yUYEHHbIE CBOICTBA (GUTYp M OTHOIIECHUI
MEXy HUMH, IPUMEHSIS] TOTIOTHUTEIIbHBIE TOCTPOCHHUS, alreOpanveckuii u
TPUTOHOMETPUYECKHH anmapar, npaBujia CAMMETPHH;

* IIPOBOJUTH JOKA3aTeIbHbIE PACCYKACHUS IIPU PELIEHUH 3a/1a4, UCII0JIb3Ysl U3BECTHBIE TEOPEMBI,
0oOHapyXHBasi BO3MOXHOCTH JUIsl UX UCIIOJIb30BaHMS;

* pelarh NPOCTEHUIINE MIIAHUMETPUUYECKHE 33]1a4l B IPOCTPAHCTBE.

Hcnoab3oBaTh NprHodpeTeHHbIE 3HAHUS U YMEHHUS B IPAKTHYECKOI 1eATeJbHOCTH U
NOBCEeHEBHOM KU3HHU 1JIS:

* OIMCaHMA PeaJbHBIX CUTYALU Ha A3bIKE TEOMETPHH;

* pacueToB, BKIIOYAIOIIUX MPOCTEHIITNE TPUTOHOMETPUIECKIE (DOPMYIIBI;

* PpelIEeHUs FTeOMETPUUECKHX 33/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPUH;

* pelIeHUs MPAKTHUECKUX 3a]1a4, CBA3aHHBIX C HAXOXKIEHHEM I'€OMETPHUYECKUX BEITMUNH

(ucnomnp3ys MpU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHHUUECKUE CPEICTBA);

* IIOCTPOEHH C MOMOIIbIO T€OMETPUUECKUX HHCTPYMEHTOB (JINHEHKA, YTOIbHUK, LIUPKYIIb,

TPaHCIIOPTHP).

B pesynbrare usydenusi reoMeTpuu  00y4aroluiicss HayYuTCs:

Harnsigaas reomerpus
1) pacrio3HaBaTh Ha yepTekKax, pUCYHKAX, MOAEISAX U B OKPYKAIOIIEM MUPE INIOCKUE U
MPOCTPAHCTBEHHBIE T€OMETPUUYECKUE (PUTYPBI;
2) pacrio3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOTO Mapasuieenunena;
3) onpenensTh M0 JUHEWHBIM pa3MepaM pa3BEPTKU QUTyphl JIMHEHHBIE pa3Mepbl caMoil (PUTYphI U
Hao000poT;
4) BBIYUCIATH 00BEM MPSIMOYTOJIBLHOTO MapalljieNenuneaa.
OOyJarouuics noaYYUm 603MOHCHOCHLb:
5) vluucaames 06bEMbI NPOCMPAHCMBEHHBIX 2e0MEMPUYECKUX PUSYD, COCMABTIEHHBIX U3
NPAMOY207IbHbIX NAPANLENENUNedos;
6) yenybums u paszeume npeocmasienus 0 npoOCmMpaHCmMEeHHbIX 2e0MEeMPUIECKUX ueypax;
7) npumename nouamue pazeeépmku OJisi 6bINOIHEHUS NPAKMUYECKUX PACYEMO8.
I'eomerpuueckue purypbl
OOyuaroiuiicss HayuYnuTcs:
1) nonb30BaThbCs A3BIKOM F€OMETPHHM ISl OTUCAHUS TPEIMETOB OKPY)KAIOILIIET0 MUpPa U UX B3aUMHOTO
PacroiI0KeHHUS;
2) pacnio3HaBaTh U U300paXkaTh Ha YepTekaxX U pUCYHKaX reoMeTpruuecKrue GUrypsl U UX
KOH(UTrypanuu;
3) HaxXOIUTh 3HAYEHUS JTMH JTMHEHHBIX JIEMEHTOB (PUTyp U UX OTHOLICHMS, TPAlyCHYIO MEPY YITIOB
ot 0 1o 180°, mpuMeHsst onpe/esieHus, CBOWCTBA U MPU3HAKK QUTYp U UX 3JIEMEHTOB, OTHOIICHHUS
¢uryp (paBeHcTBO, MOAOOKE, CHMMETPUH, IIOBOPOT, MapaJljiebHbII MEPeHoc);
4) orrepupoBaTh ¢ HAYATLHBIMU IMOHATHSIMHU TPUTOHOMETPHH
Y BBITIOJHATD SJIEMEHTapHbIE Orepanuy HaJl GYyHKIUSMH YIJIOB;
5) pewars 3a/1a4y Ha JI0Ka3aTeNIbCTBO, ONMUPAsICh Ha U3yUYEHHbIE CBOMCTBA PUTYP U OTHOIICHUN MEXIY
HUMH U TIPUMEHSISI U3y4YEHHBIE METO/IBI JI0KAa3aTeNIbCTB;
6) pemarb HeCJIOXKHbIE 3aJJa4d Ha MOCTPOEHUE, IPUMEHSSI OCHOBHbIE AJITOPUTMbI TIOCTPOCHHUS C



MTOMOMIBIO IIUPKYJIS U IMHEHKH;

7) pelarb NpoCTEUIINE INIAHUMETPUUECKHE 3a]]aUl B IPOCTPAHCTBE.

OOy4Jarouuics noaYHYUm 603MOHCHOCHLD:

8) osnademsv memooamu peuteHus 3a0a4 Ha BbIYUCTEHUS U OOKA3AMENbCNEA: MEMOOOM Om
NPOMUBHO20, MEMOOOM NOO0OUS, MEMOOOM Nepedbopa BapuUarmos u MemoooM 2eoOMempudecKux mecm
Mouex,

9) npuobpecmu onvim npumeneHus aneedbpPaAUYEcKo20 U MPULOHOMEMPUYECKO20 annapama u uoet
O0BUIICEHUSL NPU PEUUEHUU 2eOMEMPULECKUX 3a0aY;

10) osradoemv mpaouyuonuoli cxemou peuieHus 3a0a4 Ha NOCMPoeHUe ¢ NOMOUWBIO YUPKYJISL U
JIUHENKU: aHanu3, NoCmpoeHrue, 00KA3amelbCmeo U UCC1e008aHUe;

11) nayuumsca pewams 3a0a4u Ha NOCMPOEHUE MEMOOOM 2eOMEMPULECKO20 MeCma moyex U
MemoooM no0ooUs.,

12) npuobpecmu onvim uccnedo8anus c80UCme NIAHUMEMPUYECKUX PUSYD C NOMOUBIO
KOMNbIOMEPHBIX NPOSPAMM.

H3mepenue reoMeTpuyecKuX BeJIMYUH

OOyyaromuiicst Hay4uTCs:

1) ucmonp30BaTh CBOMCTBA M3MEPEHUS IIMH, TUIOMIAICH M YIJIOB IIPH PEIICHUH 33J1a4 Ha HAXOXKICHHUE
JUIMHBI OTPE3Ka, ITUHBI OKPY>KHOCTH, UTMHBI IYTH OKPY>KHOCTH, TPalyCHOIM MEphI yIia;

2) BBIYUCIATH [UTMHBI TMHEHHBIX 2JIEMEHTOB (DUTYP M UX YIIIBbI, UCTIONB3Ys (POPMYITBI JTHHEI
OKPY>KHOCTH U JUIMHBI IyTU OKPY>KHOCTH, (POPMYIIBI IIOIAAeH Guryp;

3) BBIYMCIIATH IUIOMIAN TPEYTOIBHUKOB, TPSIMOYTOJILHUKOB, MTApaJUIEIOrpaMMOB, TPAleuii, KPyroB U
CEKTOPOB;

4) BBIYUCIATH JUIMHY OKPY>KHOCTH, [UTHHY JYT'H OKPY>KHOCTH;

5) pewmarhb 3a/1a4u Ha JI0KA3aTEIbCTBO C UCIIOJIb30BaHUEM (OPMYIT JUTMHBI OKPY>KHOCTH U JUIUHBI IyTH
OKPYKHOCTH, (popmyi Tutonianeit ¢puryp;

6) pemarh MpaKTUYECKHUE 3a/1a41, CBI3aHHBIE C HAXOXKIECHIUEM reOMETPUUYECKUX BETTMYUH (UCTIONb3YS
P HEOOXOTMMOCTH CIIPABOYHUKN M TEXHUYECKHE CPEICTBA).

OOyyaroImuiics noayuum 603mMoHCHOCHb:

7) sbluucasames niowaou ueyp, coCmasieHHuIX U3 08yX Uil 6ojiee NPAMOY20JIbHUKOS,
napanienocpammos, mpey2oibHUKo8, Kpyea i CeKkmopa,

8) guruucsimb NIOWAOU MHO20Y20bHUKOG, UCNONb3YSl OMHOUWEHUS PABHOBEIUKOCTU U
PABHOCOCMABIEHHOCMUL;

9) npuobpecmu onvim npuUMeHeHUs aneeopauiecko2o U mpueoHOMempuiecko2o annapama u uoeti
08UICEHUs. NPU pelleHUU 3a0a4 Ha 8bIYUCIeHUe NI0WAdell MHO20Y20lbHUKOS.

COILEP/KAHUE YYEBHOI'O ITPEMETA

IToBTOpeHHe Kypca reomerpun 7 kjacca (3 yaca)
I'naBa 5.YerbipexyroabHuxku (14 yacos)

MHOroyroiasHHK, BBIITYKJIBIH MHOTOYTOJIBHUK, YETBIpEXYronbHUK. [lapanienorpamm, ero
cBoiicTBa u npusHaku. Tpanenus. [IpsmoyronbHuk, poM0, KBajapar, ux csoicrea. OceBas u
LIEHTPAJIbHAsl CAMMETPHH.

Henab: n3yunts Hanbosee BaXKHbIE BUbI YETHIPEXYTOJIbBHUKOB — MapajlieIorpaMmM,
NPSIMOYTOJILHUK, POMO, KBa/Ipart, Tpaleltio; aTh NpeAcTaBlIeHne o purypax, ooIaaaronmx oce-
BOM WJIM LIEHTPAJIBHON CUMMETPHUEH.

JlokazaTenbCcTBa OOJIBIIMHCTBA TEOPEM JTAHHON TEMBI U PEIIeHUsI MHOTHX 3a/1a4 IIPOBOJISTCS C
MTOMOIIbIO PU3HAKOB PABEHCTBA TPEYTOJIbHUKOB, TO3TOMY MOJIE€3HO UX MOBTOPUTH, B Ha4YaJIe
U3YYEHUS TEMBI.

OceBas u LIeHTpajibHasi CHMMETPHH BBOASTCS HE Kak MpeoOpa3zoBaHue IJIOCKOCTH, a KaK CBOMCTBA
reOMeTPUUYECKUX (PUTYp, B YACTHOCTH YETHIPEXYTOJIBHUKOB. PaccMOTpeHre 3TUX MOHATHH Kak
NBIDKEHUH IJIOCKOCTH COCTOUTCS B 9 Kitacce.



I'napa 6.I1Lnomaan (14 yacon)

[TonsTHe nowmaay MHOroyrojapHuka. Ilnomany npsMoyroapH1Ka, HapauieaorpaMma,
TpeyrojibHUKa, Tpaneuuu. Teopema [Iudaropa.

Lesb: paciiuputs U yrIIyOUTh MOTyYEHHbIE B 5S—6 Ki1accax MpeacTaBiIeHus 00yqaronmxcs 00
M3MEPEHUH U BBIUUCIICHUHU IIJIO0IIA/IeH; BbIBECTH (POPMYIIBI IUIOIIAAEH IPSIMOYTOJIbHHKA, Ha-
pajuiesIorpaMMa, TpEyroJlbHUKA, TpalleUu; J0Ka3aTh OJHY U3 NIABHBIX TEOPEM I€OMETPUHA —
teopemy [ludaropa.

BriBoa hopmyrt asist BBIYMCICHHS TUIOIIACH NPAMOYTOIbHUKA, TapajlieJiorpaMma, TpEeyrobHUKA,
Tpanenyuyu OCHOBBIBAETCS HA JIByX OCHOBHBIX CBOMCTBAX IUIOLIAJEH, KOTOPbIE IPUHUMAIOTCS
MCXOMS U3 HaIMISAHBIX TIPEACTABICHUH, a TaKke Ha (hopMmyrie Tiomaan KBaapara, 000CHOBaHHE
KOTOpOH He sABJseTCs 00s3aTeNbHbBIM Ul 00y4aroIUXCsl.

HeTrpanuumoHHOM! A5 MIKOJIBHOTO Kypca SBJISIETCS TeEOpeMa 00 OTHOLIEHUH IIOIAeH
TPEYTOJIBHUKOB, UMEIOIIUX 110 paBHOMY yrily. OHa IO3BOJIAET B JAJIBHEHIIEM JaTh IIPOCTOE
JI0Ka3aTeIbCTBO IIPU3HAKOB 110100MsI TPEYTOJIbHUKOB. B 3TOM COCTOMT OAHO U3 IPEUMYILECTB,
00yCIIOBJIEHHBIX PAHHUM BBEJCHHEM HOHATHA miouaau. JlokazarenscTBo TeopeMsl [Tudaropa
OCHOBBIBAETCs HA CBOMCTBAX IUIOLIaAel U popMyliax s IIIoma el KBajapara u
npsMoyrojbHHKa. Jloka3plBaeTcs Takke Teopema, ooparHas Teopeme Iudaropa.

I'masa7. [lono6HbIe TpeyroabHuku (194yacon)

ITono6uble Tpeyroabuuky. [Ipu3naku nogobus TpeyronbHukoB. [Ipumenenne noxodus k
JI0Ka3aTeabCTBY TEOPEM M pellIeHuno 3a/1a4. CHHYC, KOCUHYC U TAHT€HC OCTPOro yria
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Henab: BBECTH MOHATHE MO0OHBIX TPEYTOJIBHUKOB; PACCMOTPETH MPU3HAKH M1OA00MS
TPEYTOJIBHUKOB M UX IIPUMEHEHUS; CIEIaTh [IEPBBIN 11ar B OCBOCHUHU y4YalllUMUCS
TPUTOHOMETPUYECKOIO anmapara reOMETpHUU.
Onpenenenne noo0HBIX TPEYTOIbHUKOB J1A€TCsl HE Ha OCHOBE NpeoOpa3zoBaHus oa00us, a yepes
PABEHCTBO YINIOB U MIPONOPLUMOHAIBHOCTh CXOJACTBEHHBIX CTOPOH.
[Tpu3Haku mogo0Hs TPEYroJbHUKOB JOKA3bIBAKOTCS ¢ IOMOLIbIO TEOPEMbl 00 OTHOLIEHUU
IJIOIIAIEH TPEYTOJIbHUKOB, UIMEIOLIUX 110 PABHOMY YIILY.
Ha ocHoBe npr3HakoB 1MoJj00Ms JOKa3bIBAaeTCA TEOPEMA O CpeAHEH JIMHUK TPEYroJbHIUKA,
YTBEPKJICHHE O TOUKE NIEPECEUECHMS MEIUAH TPEYTOJIbHUKA, & TAK)KE JIBA YTBEPKICHUS O
IIPONOPLUOHAIBHBIX OTPE3KaxX B IPAMOYIOJIBHOM TPEYrojlbHUKE. JlaeTcs NpeacTaBiIeHUE O
MeTO/Ie 10/100UsI B 3a/1a4ax Ha MOCTPOEHHUE.

B 3akiro4eHue T€Mbl BBOIATCS 2JIEMEHTBI TPUTOHOMETPUM — CUHYC, KOCUHYC U TAHTE€HC
OCTpPOrO yIIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
I'maBa 8. OkpyxHocTtb (17 4acoB)

BzaumHoe pacrionoxeHnne npsiMoi U OKpYKHOCTH. KacarenbHasi K OKpYKHOCTH, €€ CBOMCTBO

U npu3Hak. LleHTpalibHbIe U BIIMCAaHHbIE YIIIBL. UeThIpe 3aMeuarelibHble TOYKH TPEYroJIbHUKA.
Brnucannas n onucaHHas OKpYKHOCTH.
Lenb: pacMpuTh CBEIeHUS 00 OKPY’KHOCTH, MOJTyYEHHbIE YJalllUMHUCs B 7 Kiacce; U3y4uTh
HOBBIE (DAaKThI, CBI3aHHBIE C OKPYKHOCTHIO; TO3HAKOMHUTH OOYUYaIOLIUXCS C YETHIPbMS 3aMe-
4areIbHBIMU TOYKAMH TPEYTOJIbHUKA.
B naHHOI TeMe BBOAMTCS MHOTO HOBBIX IOHSTHI M paCCMaTPUBAETCS MHOTO YTBEPKIACHUH,
CBSI3aHHBIX C OKPY)KHOCTBIO. /Il UX YCBOGHHUS CIIEAYET yAETUTh OO0NbIIOe BHUMAHUE PEIICHUIO
3a1ad.
VYTBep:KJIEHHsI O TOUKE NePeCceUeHUs] OUCCEKTPUC TPEYTOIbHUKA U TOUKE TIEPECEUCHHS
CEPEIMHHBIX NEPIICHIUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOJATCS KAK CIEJICTBHS U3 TEOPEM
0 CBOMCTBaX OMCCEKTPUCHI yIJIa U CEPEAMHHOTO NEPIEHIMKYIApa K OTpe3Ky. TeopeMa o Touke
nepeceyeHus BBICOT TPEYToIbHUKA (MM UX MPOJIOHKEHUI) T0Ka3bIBAETCS C TOMOIIBIO
YTBEPKIECHUS O TOYKE NIEPECECUCHUS CEPEIUHHBIX IIEPIICHIUKYIISPOB.
Hapsiny ¢ TeopemMamu 00 OKpYKHOCTSIX, BIIMCAHHOM B TPEYTOJIbHUK M OITMCAHHON OKOJIO HETO,
paccMaTpuBarOTCs CBOMCTBO CTOPOH OMMCAaHHOI'O YETHIPEXYTOJIbHUKA U CBOMCTBO YIVIOB
BIIMCAaHHOTO YETHIPEXYIOJIbHUKA.



9. IloBTOpenue. Pemenne 3agay. (3 yaca)

TemaTnueckoe NJIAHUPOBAHUE

Ne Tema paznena KomnuectBo wacoB no | Kontpon
nporpamMme bHBIC

paboTHI
1 YeTplpexXyroJbHUKN 14 1
2 [Tnomane 14 1
3 [Toio6HbBIEC TPEYTONBHUKU 19 2
4 OKpPY>KHOCTb 17 1
5 IToBropenue. Pemenue 3anau 4 1
Hroro 68 6

Tematuka k/p [aTa

KonTtponbHas padora Nel o teme «HeTbIpexyronbHUKI»

KontponbHas padota No2 o teme «Ilnomans. Teopema Iludaropar

KontponbHas padora Ne3 no teme «IlogoOHbBIE TPEYTOIBHUKN

Kontponbnaas padota Ned no teme «COOTHOIIEHUSI MEXAY CTOPOHAMU

Y yIJIaMH TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

KonTtponbHas padora Ne5 no teme «OKpy>KHOCTb»

Hrorosasi KOHTpoOJIbHAS paboTa




Kaﬂenuapno-TeMaaneCKoe IJIAHUPOBAHUE

Ne Tema ypoka Komnue | Heypounsie XapakTepUCTHKa OCHOBHBIX BHJIOB Y4€OHOM Jara nposenenus
YPOK CTBO | popMmbI JEeATEIbHOCTH yJalIuXcs ITo [To daxty
a 4acoB TJIaHy
1 yeTBepTH
IToBTOpeHue Kypca reoMmeTpuu 7 Kiaacca 34.
1 TpeyroabHUKH. 1 IIpuMeHATh Ha IPAKTUKE TEOPETHUYECKUN
Pemenue 3anau MaTepuall, U3y4eHHbI B Kypce reoMeTpuu 7
2 | [lapamnensHbIe IpsSIMBIE. 1 KJiacca
Pemenune 3agau
3 Bxoonas konmponvnasn 1
paboma
YETBIPEXYTOJIbHUKHU — 144,
4 AHan3 KOHTPOJIbHOMN 1 JICKITHS OOBSICHATH, UTO TAKOE JIOMaHasl, MHOTOYTOJIbHUK,
paboThL. €ro BEpILHHbI, CMEXHbIE CTOPOHBI, TMATOHAIIH,
MHOTroyroiapHuK. n300pakaTh U pacro3HaBaTh MHOTOYTOJIbHUKH HA
Boimykbrit YepTekKax;MOKa3bIBATh ANEMEHTbHl MHOTO
MHOTOYTOJIbHUK. YTOJIbHUKA, €r0 BHYTPEHHIOIO U BHEIIHIOO
5 | YeTblpexyroiabHUK. 1 obmactu; GopMyITHpPOBATh OMpeAeeHNe
Pemenue 3amaq mo teme BBIMTYKJIOTO MHOTOYTOJILHUKA; N300paXkaTh 1
«MHOTrOyroJIbHUK» pacro3HaBaTh BBITYKJIbIE U HE BBITYKJIbIE
6 [Tapannenorpamm. 1 UCCJIEJIOBAHA | MHOTOYTOJIbHUKH; (OPMYIIMPOBATh U JIOKa3bIBaTh
Onpenenenue u e YTBEPKJIEHUSI O CyMME YIJIOB BBIIYKJIOTO
CBOICTBA MHOTOYTOJIbHUKA U CYMME €T0 BHEIITHUX YIJIOB;
7 [pu3Haku 1 OOBSICHATH, KAKHUE CTOPOHBI (BEPIITNHBI)
napajuiesiorpaMmma YETBIPEXYTOHPHUKA HAa3bIBAKOTCS
8 Pemienne 3amad mo teme 1 MPAKTUKYM IPOTHBOMOJIOKHBIMH; (POPMYIHPOBATH
«[TapannenorpamMm» oTpezieNIeHHs MapajierorpaMmma, TpamnemuH,
9 Tpamenys. 1 paBHOOEPEHHON U MPSIMOYTOJILHON Tpaneuui,




Ompenenenue u eé
CBOICTBa

pSIMOYTOJIbHHKA, poMOa, KBaJipaTa; U300paxxarhb
Y pacrio3HaBaTh 3TU YETHIPEXYTOIbHUKY;

10 Teopema Daneca 1 (hopMyIHpPOBATh U JIOKA3BIBATh YTBEPKIACHHS 00
11 3ajauu Ha NOCTPOEHUE 1 MX CBOMCTBax M IpU3HAKaX; pellaTh 3aa4l Ha
12 [IpsiMmoyronbHUK 1 BBIYMCIICHHE, I0KA3aTEILCTBO U IIOCTPOCHHE,
13 Pom6 1 CBSI3aHHBIE C 3TUMHU BUJIAMHU
14 Kpanpar 1 YEeTHIPEXYTOIbHUKOB; OOBSICHSITH, KAKHUE J[BE
15 KoHTposbHas padoTa 1 TOYKH HA3bIBAIOTCA CUMMETPUYHBIMU
IO TeMe OTHOCHUTEIIBHO MPSAMOI1 (TOUKH), B KAKOM CIydae
«UeThIPexyroJbHHKI» ¢durypa Ha3pIBACTCS CUMMETPUIHON
16 AHaJI13 KOHTPOJILHOM 1 JNeKIHs OTHOCHUTEIIBHO MPSAMOH (TOYKH) M YTO TAKOE OCh
pabotsl. OceBas u (eHTp) CUMMETPHUH (UTYpPBI; IPHBOIHUTE
LeHTpasIbHAs npuMepsl pUryp, odagaroIux 0CeBoi
CHMMETPHH (ueHTEaanoﬁ) CI/IMMC}‘I)I/ICf/i, a TAK)Ke IIPHMEPBI
2 YeTBepThH OCEBOH U LIEHTPaJIbHOW CHUMMETPUI B
17 | Pemenue 3a1a4 1o Teme 1 OKpyKatoleH Hac 00CTaHOBKe
«HeTpIpexyroibHUKU U
MX CBOWCTBa»
IJIOINAIb — 14u.
18 ITmomtans 1 OOBSICHATH, KaK MPOU3BOAUTCS U3MEPEHNE
MHOT'OYTOJIbHUKA JI0111aJIel MHOTOYTOJIbHUKOB, KaKHe
19 | IonsTHe miomanu 1 MHOTOYTOJIbHUKH HAa3bIBAIOTCS PABHOBEITUKUMH U
MHOT'OYTOJIbHUKA KaKu€ — PaBHOCOCTABJIECHHBIMU;
20 [lmomane kBagpara, 1 (hopmynupoBaTh OCHOBHBIE CBOMCTBA ILJIOIIA 1N
MPSIMOYTOJIbHUKA Y BBIBOAMTH C UX MOMOIIBI0 (hOPMYITBI TUIOIIA e
21 ITnomane 1 MPSIMOYTOJIbHUKA, IIapajuIeIorpamMmMma,
rapasuiesiorpaMma TpeyroibHUKa, Tpanenuu; GopMyIupoBaTh U
22 [Tmomane 1 MPaKTUKyM JOKa3bIBaTh TCOPEMY 00 OTHOIIIEHUH IIJI0IaAen
napasiesorpaMma. TPEYrOJIbHUKOB, UMEIOIIUX 10 PABHOMY YIIIY;
Pemienue 3a1a4 (bOpMYJ'II/IpOBaTI) N TOKa3bIBaTb TCOPEMY
23 | [Inmomane TpeyronpbHUKA 1 Indaropa 1 06parHyro eif; BEIBOAUTE GopMYITy
24 [Liomans 1 PAKTHKYM I'epona jyist utonaamn TpeyroabHUKA; perarh
TpeyroibHuKa. Pemenne 3a/1a4 Ha BBIYMCIIEHUE U JI0KA3aTeNIbCTBO,
3a1a4 CBsI3aHHBIE ¢ (POpMYTamMu TUTOIIAICH B TEOPEMO
25 [Inomane Tpanenun 1 Iugaropa




26 Teopema I[Tudaropa
27 Teopema, oOparHas Uccnenoanu
teopeme [Iudaropa e
28 Teopema ITudaropa. urpa
Pemenue 3amau
29 | KourpoJbHasi padoTa
1o TeMe
«Ilnomans.Teopema
IIngaropa»

30 AHanu3 KOHTPOJIbHOM

pabotsl. Pemenue 3amau
Ha Temy «[lmomanap.
Teopema ITudaropa»

31 | Konmponvnas paboma

3a I nonyzodue

32 AHau3 KOHTPOJIbHOM COpPEBHOBAHU
pabotsl. Pemenue 3amau e

Ha HaXOXJCHUE
ioniaen Guryp
3 4eTBepTH
INOAOBHBIE TPEYTI'OJIBHUKHW — 194.

33 | Omnpenenenue OOBSACHATH NOHSITHE MTPONOPLUOHATIBHOCTH
MOJJOOHBIX OTpPE3KOB; (POPMYITUPOBATh ONPEIEICHUS
TPEYroJbHUKOB MOJI0OHBIX TPEYTrOJBLHUKOB U K03 duirenTa

34 | OTHoLIEHHKE MIoIaaeH HccnenoBanu | momooust; popMynupoBaTh U TOKa3bIBaTh
MOT0OHBIX e TEOPEMBI: 00 OTHOIICHUH TLIOIIAIeH MOT0OHBIX
TPEYroJbHUKOB TPEYrOJIbHUKOB, O MPU3HAKAX MOJO0MS

35 | Ilepsslii mpu3Hak TPEYrOJIbHUKOB, O CPEAHEN JINHUH TPEYrOJIbHUKA,
noaoous 0 MIEPECEUEHUN MEINaH TPEYroIbHUKA, O
TPEYTOJIbHUKOB MPOIMOPLIMOHAIBHBIX OTPE3KaX B MPSIMOYTOJIbHOM

36 | Pemenue 3amau Ha IPAaKTUKYM TPEYrOJIbHUKE; OOBACHATH, YTO TAKOE METOJ
PUMEHEHHE TIEPBOTO noao0us B 3a/1auax Ha MOCTPOEHHE, U IPUBOAUTD
IpH3HAKA TOA00US MIpUMeEphI MPUMEHEHHS 3TOTO METO/1a; OOBSCHATS,
TPEYrOJLHUKOB KaK MO>KHO MCIOJIb30BaTh CBOWCTBA MOJOOHBIX

37 Bropoii u Tpernii TPEYTOJLHUKOB B H3MEPUTENIBHBIX paboTax Ha




MpU3HAKU TOA00HS
TPEYTOJILHUKOB

38

Pemenue 3amau Ha
MPUMEHEHUE MPU3HAKOB
nonoous
TPEYTrOJIbHUKOB

KOoH(epeHIs

39

Pemenue 3amau Ha
MPUMEHEHUE MPU3HAKOB
noxoous
TPEYTrOJIbHUKOB

40

KonTpoabnas padora
1o teme «IlogooHbIE
TPEYroJIbHUKN»

41

AHann3 KOHTPOJIbHOM
pabotel. Cpennsis
JIUHUS TPEYroJIbHUKA

42

Cpennsist TuHus
TPEYroJbHHUKA

43

CBoiicTBO MeaaH
TPEYTOJIbHUKA

HUCCICA0BaHU
C

44

ITponopunoHanbHbIE
OTPE3KH

45

IIponopunoHnanbHbIE
OTPE3KH B
IIPSIMOYTOJIBHOM
TPEYTOJIbHUKE

46

N3meputensHble
paboThl HA MECTHOCTH

HccnenoBanu
e

47

3ajaun Ha OCTPOEHUE
METOIOM IIOL00U

48

Cunyc, KOCUHYC U
TaHTeHC OCTPOTO yIIa
IPSIMOYTOJILHOTO
TPEYrOJIbHHUKA

JIEKIAS

49

3HaueHUS CHUHYCAa,

MECTHOCTH; OOBSCHSATh, KAK BBECTH MOHITHE
o00us JJIsI MPOU3BOJIBHBIX (DUTYP;
(hopMynHpOBaTh OTPEACICHUS 1
WUTIOCTPUPOBATH MOHSATHS CUHYCa, KOCUHYCA U
TAHT€HCA OCTPOTO yIIa MPSIMOYTOJIBLHOTO
TPEYroJibHUKA; BEIBOJUTH OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO U 3HAYCHUS
CHHYCa, KOCUHYyCa ¥ TaHreHca Jiyist yriioB 30°,
45°, 60°; pemarh 3a7a4u, CBI3aHHBIC C ITOI00HUEM
TPEYTOJLHUKOB, JIUIsI BBIYMCIICHUS 3HAUCHU T
TPUTOHOMETPUUYECKUX (PYHKIIUN UCTIOIB30BATh
KOMITBIOTEPHBIC TTPOTPAMMBI




KOCHHYyCa U TaHTE€HCa
nns yrios 30°, 45°, 60°

50 | CooTHOLIEHUS MEXAY IPAKTUKYM
CTOPOHAaMU U YITIaMH
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA.

Pemenue 3amay

51 | Konmponvnas paboma
no meme
«Coomnowenusn
MexHCOy CmOPOHAMU U
yenamu
nPAMOY2071bHO20
mpey2obHUKa)

OKPY/KHOCTb — 17u.

52 | AHanu3 KOHTPOIbHOU uccienosanu | MccnenoBarh B3auMHOE PacroioKeHHe MPsiMOn
pabotbl. Bzanmuoe e 1 OKPYKHOCTH; (hOpMyIHpOBaTh ONpeieeHne
pacroIoKeHHe MPsIMOon KacaTeJIbHOM K OKPY>KHOCTH; (pOPMYIIUPOBATH U
Y OKPY>KHOCTH JIOKa3bIBaTh TEOPEMBI: O CBOMCTBE KacaTeJIbHOM,

4 4eTBEpPTH 0 MpHU3HAaKe KacaTeIbHOM, 00 0Tpe3kax

53 | KacarenpHas K KacaTeJbHbIX, MPOBEAEHHBIX U3 OHOW TOYKH;
OKPY>KHOCTH (dhopMynHpOBaTh MOHATHS LIEHTPAIBHOTO YITIa U

54 | KacarenbHas k MPaKTUKYM IPajlyCHOM MEPBI JIyTH OKPYKHOCTH;
OKPYXKHOCTH. Pelienne (dhopMynHpOBaTh U JOKa3bIBATh TEOPEMBI: O
3ajau BIHCAHHOM YTJIE, O IPOU3BEACHUU OTPE3KOB

55 | I'pagycnHas mepa nyru TepeceKaronuxcs XopA; GopMyIupoBaTh U
OKPY>KHOCTH A0Ka3bIBATb TCOPEMBI, CBA3AaHHBIC C

56 | Teopema 0 BIIHCAHHOM 3aMevareIbHbIMU TOYKAMH TPEYTOJILHUKA: O
yrie OHMCCEeKTpHCe yIiia U, KaK CIICJICTBUE, O

57 | Teopema 06 orpeskax nepeceuyeHuu OUCCEKTPUC TPEYTOIbHIKA; O
[1ePECEKALOIIIXCS XOPJ] CepeIMHHOM TIEPIICHIUKYIISIPE K OTPE3KY U, KaK

58 | Pemenue 3ama4d no teme koH(pepernus | CICACTBUC, O IEPECCUCHNH CCPCTMHHBIX
«lleHTpaNbHbIE 1 MEPIICHINKY/ISIPOB K CTOPOHAM TPEYTOJILHUKA; O
BITMCAHHDIC YIIIBD» MepeceueHU  BBICOT TPEYTOJILHUKA, }

59 | CBoiicTBO GHCCEKTPHCHI (hopMyUpoBaTh ONPEACIICHHS OKPYKHOCTEH,




ymia

BIIMCAaHHOM B MHOT'OYT'OJIbHUK U ONIMCAHHOU

60 | CepenuHHbIN 1 OKOJIO MHOTOYTOJIbHUKA; (POPMYIHUPOBATH U
MIEPIEHINKYIISP JIOKa3bIBaTh TEOPEMBI: 00 OKPY>KHOCTH,

61 Teopema o Touke 1 JIEKIIUSA BINHCAHHOU B TPEYTOJbHUK; 00 OKPYKHOCTH,
MepeceyeHust BHICOT OIMCAHHOM OKOJIO TPEYTOJIbHUKA; O CBOMCTBE
TPEYTrOJIbHUKA CTOPOH OMHMCAHHOTO YETHIPEXYTOIbHHUKA; O

62 | Boucannas OKpy»KHOCTb 1 CBOIICTBE YIJIOB BIIMCAHHOI'O YETBIPEX

63 | CBOHCTBO OMMCAHHOTO 1 HWcciieoBany | YIOJIbHHKQA; PEIIAaTh 3a4a4d Ha BbIYHCIICHUE,
YEeTHIPEXYTOJILHUKA e JI0Ka3aTeIbCTBO U MOCTPOEHUE, CBA3aHHBIE C

64 | OnmcaHHAast OKPY)KHOCTB 1 OKPYXHOCTBIO, BIIMCAHHBIMH M OMUCAHHBIMU

65 | CBOICTBO BIIMCAHHOLO 1 TPEYTrOJbHUKAMU U YETHIPEXYTOIbHUKAMU;
YeTHIPEXYrOTBHHIKA WCCIIeIOBaTh CBOMCTBA KOH(UTYpanui,

66 | OGoGMWAOLIIi YPOK 110 1 CBSI3aHHBIX C OKPY>KHOCTBIO, C TIOMOIIBIO
Teme «OKPY/KHOCTBY KOMIIBIOTEPHBIX MPOTpaMM

67 | KoHuTpoiabHas paboTa no 1
TeMe «OKpPY>KHOCTH

INOBTOPEHUE — 3 u.

68 | Pemenue 3agau 1 MIPaKTUKYM
Hmozosan |
KOHmMpOoavHaa paboma

AHanu3 KOHTPOIBbHON 1 BUKTOpUHA

pabotel. O600aroIUH
YPOK 3a Kypc 8 Kinacca




