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AnanTupoBaHHas pabo4as nporpamma
TI0 TEOMETPHUH 8 KJ1acc
2023-2024 y4eOHblli 1O
U1 00YYArOIIUXCS C OTPaHUYEHHBIMU
BO3MOKHOCTSMHU 370p0Bbs (3I1P)

AOOII OO0
«PaccmoTpeno» Cocrasurens: H.A.Tpemaco
Ha IIIMO YUUTEH PyCCKOIO s3BIKA U
IIpotoxomn Ne 1 «29» aBrycyg 2023 r. JUTEpaTyphl
PyxoBomurens [IIMO /) /JI.A.Ily3p1péBa/

c. PermnéBka 2023 rog.



Ili1anupyemblie pe3yabTaTbl 0CBOCHUS Y4eOHOI0 MpeaMeTa.

[lporpamma  obecnieynBaeT  JOCTHIKEHUS  CIEAYIOIIMX  PE3yJbTaTOB  OCBOCHHS
00pa30BaTeNbHON MPOTrPaMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHMS:

JUYHOCHHbLE:

. (dopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
o0ydJaromuxcs K CaMOPa3BUTHIO M CaMOOOpa30BaHHMIO HAa OCHOBE MOTHBAIMU K OOYYEHHUIO U
MO3HAHHUIO, BBIOOPY NanbHEHIIero oOpa3oBaHus Ha 0a3e OPHEHTUPOBKUM B MHpe Mpodeccuid u
npodeccHoHaIbHBIX IPEAIOYTEHUH, OCO3HaHHOMY MOCTPOCHHIO VHIUBHIYaJIbHON
00pa3oBaTeNbHON TPACKTOPHH C YIETOM YCTOMUMBBIX MTO3HABATEILHBIX HHTEPECOB;

. dopMupoBaHHE LEIOCTHOIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U OOIIECTBEHHOH MPaKTHUKH;

. dopMupoBaHHEe KOMMYHUKAaTHBHON KOMIIETEHTHOCTH U OOIIEHUU U COTPYAHUYECTBE
CO CBEPCTHUKAMU, CTAPIIUMHU U MIIAJIIUMHU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, Y4eOHO-
HCCIIeJ0BATEIbCKOM, TBOPUECKOM 1 IPYTUX BUAAX ACATEIBHOCTH;

. yYMEHHUE SICHO, TOYHO, I'PaMOTHO H3JIaraTb CBOM MBICIH B YCTHOW M THCHMEHHOH
peur, IOHUMATh CMBICI ITOCTaBJICHHOM 3aJja4l, BEICTPAauBaTh apryMEHTAIIHIO, IPUBOAUTH IIPUMEPEI
U KOHTPIPUMEPHI;

. KPUTUYHOCTh MBIIUICHUS,, YMEHHE paclo3HaBaTh JIOTUYECKU HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (DaKTa,

. KpEaTUBHOCTh MBIIIJIEHUSI, UHULIMATUBY, HAXOJYMBOCTb, AKTUBHOCTb IIPU PELICHUU
FeOMETPUYECKUX 3a]1a4;

. YMEHHE KOHTPOJUPOBAaTh TWIpOIleCC U pe3yabTaT Y4eOHON MareMaTuyecKoi
JEATEIIbHOCTH;

. CIIOCOOHOCTh K SMOIIMOHAJIHLHOMY BOCHPHUSITHIO MaTeMaTHYeCKHX OOBEKTOB, 3aad,
pELIEHHH, paCCYKICHUM;

MemanpeomemHubole:

pe2yisAmusHble YHUBEPCaibHble YueOHble 0etcmaeus:

. YMEHHUE CaMOCTOATENbHO IUIAHUPOBATh AIbTEPHATUBHBIE NYTU JOCTUKEHHUS LIETEH,

OCO3HAaHHO BbIOMpaTh Hambosee 3(PPEKTUBHBIE CIOCOOBI pElIeHUs YYEOHBIX M TIO03HABATEIhHBIX
3a/1a4;

. YMEHHUE OCYIIECTBIATh KOHTPOJIb MO Pe3yJabTaTy M CHOCO0Yy NEWCTBHUS Ha YpOBHE
MIPOU3BOJIFHOTO BHUMAHHUS U BHOCUTh HEOOXO0/IMMbIE KOPPEKTUBBI;

. yMEHUE aJeKBaTHO OIICHUBATh MPAaBUJIBLHOCTh WM OIMMOOYHOCTH BBITIOJIHEHUS
y4ueOHOM 3a/1auu, €€ O0BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

. MOHUMAaHUE CYIIHOCTH AJTOPUTMHYECKUX MNPEINUCAHUA M yMEHHE JEeMCTBOBATh B
COOTBETCTBHUH C MPEJIOKEHHBIM aJITOPUTMOM;

. YMEHHE CaMOCTOSITENbHO CTaBUTh II€NH, BHIOMPATh U CO3/1aBaTh AJITOPUTMBI IS
perieHust yueOHbIX MaTeMaTUUECKUX MPooIeM;

. YMEHUE IUIAaHUPOBATh U OCYUIECTBIAThH JI€ATEIbHOCTh, HAMPABIECHHYIO HAa PEIICHHE

3a/1a4 UCCIIEI0BATEIBCKOr0 XapaKkTepa;

HO3HAaBAaMmMeNbHble YHUBEPCAIbHbLE YieOHble QelicmEus.:

. OCO3HAHHOE BJIAJICHUE JIOTUYECKHUMHU JICUCTBUSIMU  OINPEAEICHUS  TOHSITHUH,
0000I1IeHUs, YCTAaHOBJICHUS aHANOTUH, KiIacCH(UKAIMKM Ha OCHOBE CaMOCTOSITEIBHOTrO BbIOOpa
OCHOBAaHMUH U KPUTEPUEB, YCTAHOBJIEHUS POJOBUIOBBIX CBA3EH;

. YMEHUE YCTaHABIUBATH IPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH JIOTHYECKOE
paccyXxaeHue, yMo3aKitoueHue (MHIYKTUBHOE, IeTyKTUBHOE U MO0 aHAJIOTHH) U BBIBOJIBI;

. yYMEHHUE CO03/1aBaTh, NPHUMEHATh U IpPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIUYECKHE
CpEeICTBa, MOJENN U CXEMBI JUIsl pelIeHrs yueOHBIX U M03HABATEIbHBIX 33/1a4;

. (dopmupoBaHue U pa3BUTHE Y4eOHOU M OOIE MOJIB30BATEIbCKOW KOMIETEHTHOCTH B
o0nactu HCIIOJIb30BaHUS MH(OPMaLMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH (UKT-
KOMIIETEHTHOCTH);




. dbopMupOBaHHE TIEPBOHAYATBHBIX MPEACTABICHUH 00 HUIAeIX U O METoAax
MaTE€MaTUKU KaK YHUBEPCAJIbHOM SI3bIKE HAYKH M TEXHUKH, CPEIACTBE MOJCIUPOBAHUS SIBICHUN U

MIPOLECCOB;

. yMEHUE BHUJETh MaTEMaTHUYECKYIO 3aJady B KOHTEKCTE MPOOJEMHOW CUTyallMH B
JIPYTUX JUCLMIUIMHAX, B OKPYKAIOIIEH KU3HH;

. YyMEHHE HaXOJUTh B Pa3IMYHBIX HCTOYHHMKAX HWH(MOpMaInio, HEOOXOIUMYIO JIs

pElIeHUs MaTeMaTHIECKUX MPOOJIeM, U MPEACTABIATH €€ B MOHATHOW (opMe; TPUHUMATH PEIICHUE
B YCJIOBUSX HEMOJIHON M N30BITOYHON, TOYHOW U BEPOSATHOCTHOW MH(POPMAIINH;

. YMEHHE TIOHMMAaTh W WCIOJNB30BaTh MATEeMATUYECKUE CPEICTBA HATJISTHOCTH
(pPUCYHKH, YEPTEXKHU, CXEMBI U JIp.) IUTS WILTIOCTPAIIUH, HHTEPIPETAIINHN, apTyMEHTAIIHH;

. YMEHHE BBIIBUTATh THUIIOTE3bl TPH PEIHICHUH YYEeOHBIX 3aad M IOHUMATH
HEOO0XOUMOCTh UX TIPOBEPKU;

. YMEHHE MPUMEHSTh WHIYKTUBHBIC U JETYKTUBHBIE CIIOCOOBI pacCyXIIEHUH, BUICTh
pa3IMYHbIE CTPATETUU PEIICHUS 3a]1ay;

KOMMYHUKAMUBHbIE VHUBEPCANbHbLE VieOHble QelicmEus:

. YMEHHUE OPraHU30BBIBATh YUEOHOE COTPYIHUYECTBO U COBMECTHYIO JICATEIBHOCTD C
YYUTEIEM U CBEPCTHHKAMHU: ONPEACIATH IeIH, pacpeaesisaiTh GYHKIUN U POJIA YYACTHUKOB, OOIIIHE
CIoCcOObI pabOTHI;

. yMeHME padoTaTh B rpyIle: HAX0IUTh OOLIee pelIeHHEe U pa3peliaTh KOH(PIUKTHI Ha
OCHOBE COIJIACOBAHUS MO3ULIUI U y4eTa HHTEPECOB;

. CJIyLIaTh IapTHEPA;

. (bopMynupoBaTh, ApryMEHTUPOBATh U OTCTAUBATh CBOE MHEHUE;

Ilpeomemnvim pesynvmamom n3yueHust Kypca spisiercs c¢(hOpMUPOBAHHOCTD CJIEIYIOIIUX
YMEHUN:

* II0JIB30BATHCSA FEOMETPUYECKHUM SI3BIKOM JJISL OIMUCAHUS IIPEIMETOB OKPYKAIOLIETO MUPA;

* pacro3HaBaTh reoOMeTpUUEcKUe (PUTYpPBI, pa3inyaTh UX B3aUMHOE PACIOJI0KEHUE;

* n300paxkaTb TeoMeTpuyeckue (UIypbl; BBIIOJHATH UYEPTEXKU IO YCIOBHMIO 3a/lauH;
OCYIIECTBIISTH MpeoOpazoBanus Gpuryp;

*  pacmo3HaBaTh Ha YepTeXax, MOJEIIX M B OKpYyKaroued OOCTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE T€Ja, U300paKaTh UX;

* B [IPOCTEHIINX CIIy4asiX CTPOUTh CEYEHMSI U Pa3BEPTKU IPOCTPAHCTBEHHBIX TEIT;

* IPOBOJAMTH ONEpAlMU HaJ BEKTOPAaMH, BBIUUCIATH JJIUHY U KOOPAMHATHI BEKTOpA, yroi
MEX1y BEKTOpaMU;

* BBIUUCIATH 3HAYEHMS] T€OMETPUUYECKUX BEIWYUH (JJIUH, YIJIOB, IUIoIIanel, 00beMOB); B
ToM umcne: 1 yraoB oT 0 mgo 180° ompenensaTh 3HaYeHHMsS] TPUTOHOMETPUUYECKMX (YHKUMH MO
3aJlaHHBIM 3HAYEHMSIM YTJIOB; HaXOJUTh 3HAUEHUS TPUTOHOMETPUUYECKUX (DYHKIUH MO0 3HAUYEHUIO
OJIHOM M3 HUX, HAXOAUTH CTOPOHBI, YIJIBI ¥ BBIYMCIIATH IIJIOLAJANA TPEYTOJIbHUKOB, IJIMHBI JIOMAHBIX,
IYT OKPY>KHOCTH, IJIOLIa/Ied OCHOBHBIX T€OMETPUUYECKUX QUTYp U PUTYp, COCTABICHHBIX U3 HUX;

* peuiaTtb reOMETPUUECKHUE 3a/1a41, ONUPAsACh Ha U3yUeHHbIE CBOMCTBA (PUTYP U OTHOLICHUN

MEXAYy HUMH, TpPUMEHSs JONOJHUTEIbHbIE IOCTPOCHHUS, aiaredpanyeckuii u

TPUTOHOMETPUYECKUH anmnapar, IpaBujla CHMMETPHH;

* TMPOBOJUTH JOKA3aTEJIbHbIE PACCYKICHUS NPU PEIICHUHU 3aJ]lad, HUCIIOJIb3Yys M3BECTHbHIE
TeopeMbl, 00HAPYKHUBasi BO3MOXKHOCTH ISl UX UCIOJIb30BAHUS;

* pemaTh NIpocTeiIlne IIaHUMETPUUECKHE 3a/]a4l B TPOCTPAHCTBE.

Hcnonvzoeamv npuobpemenHvle 3HAHUSL U YMEHUS 8 NPAKMUYECKOU OesmelbHOCU U
NOBCEOHEBHOU HCUZHU ONISL:

* OIMMCaHMS PeaJbHBIX CUTYAIlUi Ha SI3bIKE TEOMETPHH;

* pacyeToB, BKIIOYAIONIUX MPOCTCUIIINE TPUTOHOMETPUIECKUE (POPMYIIBI;

* PpeIIeHHUs TEOMETPUYECKHX 3a/1a4 ¢ UCIIOIb30BAHUEM TPUTOHOMETPHH;



* pelIeHUs MPAaKTHYECKUX 3a/1a4, CBI3aHHBIX C HAXOXKIECHUEM I€OMETPUICCKIX BEITMYNH
(uctonb3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKUE CPEJICTBA);

* TOCTPOCHHUI C IOMOIIBIO T€OMETPUIECKIX HHCTPYMEHTOB (JIMHEHKA, YrOJIbHUK, IUPKYIIb,
TPAHCIIOPTHD ).



Coaep:kanue yueOHOIo npeaMera.

YerbIpexyroJbHUKH

MHOroyronbHMK, BBITYKJIBIA MHOTOYIOJIbHHUK, 4€ThIpexyroibHUK. I[lapamiemorpamm, ero
cBoiicTBa M mnpusHaku. Tpanenus. [IpsmoyronbHuk, pomO, KBaapaT, ux cBoictBa. OceBas u
LEHTPaJIbHasi CAMMETPHHU.

Ocnosnasi  yenb - W3YyYUTh HauOoOJee BaXXKHBIE BHUABI YETHIPEXYIOJIBHUKOB —
napajiesiorpaMM, MpsIMOYTOJbHUK, pOMO, KBaJpaT, Tpaleluio; 1aTh MpeJCcTaBleHne o (urypax,
00JIaJIaroIMX OCEBOM MITH LIEHTPATBHON CUMMETPHEH.

Jloka3arenbcTBa OOJIBIIMHCTBA TEOPEM JAAHHOM TEMBbI M PEIIEHUS] MHOTHX 3a/1a4 IIPOBOJAATCS
C IIOMOILIBIO IIPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IIOTOMY IIOJIE3HO MX IIOBTOPUTH, B Hadalle
U3Y4YCHHUS TEMBI.

OceBast U IEHTpaJbHasi CUMMETPUM BBOJATCS HE Kak MpeoOpa3oBaHUE IMIJIOCKOCTH, a KaK
CBOWCTBA Fr€OMETPUYECKUX (PUTyp, B YACTHOCTH YETHIPEXYTOJIbHUKOB. PaccMoTpeHne 3TUX MOHATUI
KaK JIBUJKEHUH IJIOCKOCTH COCTOUTCS B 9 Kiacce.

ILnomann

[lonsTe mIoOmaAM MHOrOyrosibHUKa. I[lmomaau npsAMOyrosibHMKA, IapajuiesorpaMmma,
TpeyrojibHUKa, Tpaneuuu. Teopema Iudaropa.

OchnosHnas yenvp - PacIIUPUTb U YIIyOUTh HOJy4YeHHble B 5—6 KjaccaxX IpeICTaBICHUS
oOyyaromuxcs 00 U3MEpeHHMM M BBIYMCICHMM IUIoLIaJieil; BbIBeCTH (HOpMyJbl IUIOMIAJCH
IIPSIMOYTOJIBHUKA, IapajlienorpaMma, TpPEyrOjbHHKA, Tpallelny; [0Ka3aTb OJHY H3 TJIABHBIX
TeopeM reomeTpun — teopemy Iludaropa.

BeiBog ¢opmyn Juis  BBIUMCIEHHS IUIOHIAJICH MPSMOYroJbHHKA, MapajlieiorpaMMa,
TPEYroJbHUKA, TpPAalleMd OCHOBBIBAECTCA HA JBYX OCHOBHBIX CBOMCTBax ILIOLIAAEH, KOTOpBIE
MPUHUMAIOTCSI UCXOASl U3 HarJsAHBIX IPEJICTaBICHUMN, a Takke Ha (opMylie IJIOMAAN KBaJpara,
000CHOBaHUE KOTOPOI He sIBIIsIETCS 003aTeNbHBIM U1 00yUYarOIIUXCS.

HerpanuuumonHoi uid HMIKOJIBHOTO Kypca SBIsIETCS TeopeMa o0 OTHOIIEHMM ILIOLIaAeH
TPEYrOJIbHUKOB, MMEIOIIMX IO paBHOMY yriny. OHa MO3BOJSET B JAJbHEHINEM JaTh IIPOCTOE
JI0Ka3aTeJIbCTBO MPU3HAKOB IMOAO00US TPEYroJIbHUKOB. B 3TOM COCTOMT OJHO W3 NPEUMYILECTB,
00yCJIOBJICHHBIX PAHHUM BBEAECHUEM NOHATHS momanu. JlokaszarenscTBo Teopemsl Iludaropa
OCHOBBIBA€TCS Ha CBOMCTBAX IJIOLIAAEH U popMyax AJis IJIOLAAeH KBaapara U IpsIMOYToJIbHUKA.
JlokasbIBaeTcs Takke TeopeMa, oopatHas Teopeme Iludaropa.

ITono0HbBIE TPEYroOJbHUKH

[TonoGuble TpeyronbHUkH. [Ipu3Haku momoOusi TpeyroiabHUKOB. IIpumMeHeHne mogodust k
JI0Ka3aTeNbCTBY TEOpPEM U peleHHio 3anad. CHHyC, KOCMHYC W TaHIEHC OCTpOro yria
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

Ocno6nas yenvb - BBECTH IOHSITHE NOJOOHBIX TPEYrOJIbHUKOB; PacCMOTPETh IpPU3HAKU
noJ00usl TPEYroJIbHUKOB M HMX TNPUMEHEHHUs; CIeNlaTh IEpBBbIA IIar B OCBOEGHUH YUaIUMUCS
TPUTOHOMETPUYECKOTO anmapara reOMETpHH.

Onpenenenne mMoJOOHBIX TPEYTOJILHUKOB Ja€TCSl HE Ha OCHOBE NMpeoOpazoBaHus Mo00us, a
4yepe3 paBeHCTBO YIVIOB M MMPONOPLUHOHAIBHOCTh CXOACTBEHHBIX CTOPOH.

[Tpu3Haku mogoOus TPEYTONBbHUKOB JIOKAa3bIBAIOTCS C MOMOIIBIO TEOPEMbI 00 OTHOIIEHUH
IJIOIIAEH TPEYTOJbHUKOB, HMEIOIIUX 110 PABHOMY YTIIY.

Ha ocHoBe mpu3HaKoB 1ojo0usi TOKa3bIBAETCS TEOpEMa O CPeJHEW JTUHHM TPEYTrobHUKA,
YTBEPXKICHHE O TOYKE IIEPECEUCHMs] MEAMAaH TPEYroJIbHUKA, a TaKKe JBAa YTBEPKACHUSA O
IIPONOPLUUOHAIBHBIX OTPE3KaxX B IPSAMOYTOJIBHOM TpPEYroJbHUKE. JlaeTcs IpencTaBiIeHUE O
MeTozie Mo00us B 3a/1a4ax Ha IOCTPOECHHUE.

B 3akmroueHue TeMbl BBOIATCS DJIEMEHTBI TPUTOHOMETPUU — CHHYC, KOCHHYC U
TaHT'€HC OCTPOTO yIJla MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.



Okpy:KHOCTH

B3anmHoe pacnonoxkeHue npsMOA W OKpyKHOCTHU. KacaTtenbHas K OKpPYXHOCTH, €€
CBOMCTBO M IMPpU3HAK. HGHTpaJIBHBIe U BIHCAHHBIC YIJIBIL. qupre 3aME€yaTCIbHbBIC TOYKU
TpeyrojbHuKa. BrincanHas u onucaHHasi OKPYXHOCTH.



TemMaTnuyeckoe MJIAHNPOBaAHUE

Ne Tema ypoka KounvecTBO yacoB
I'naBa V. YerbipexyrojJbHuku (74)
1 MHOrOyroJbHUKH 1
2 [TapayeorpamMm U Tpamenus 1
3 [Tpsmoyronsauk. Pom6. KBangpar 1
4 Konmponsnas paboma Nel 1
I'masa VI. Ilnomaas (8 u)
1 [Tnomane MHOTOYroJIbHUKA 1
2 [lmomaau napasuienorpaMMa, TpeyroJibHUKa U Tpaneuuu 1
3 Teopema [Tudaropa 1
4 Pewenue 3amau 1
5 Koumponvnas paboma No2 1
I'naBa VII. Ilono6ublie Tpeyrojabuuku (10 1)
6 Omnpenenenne mMo00HBIX TPEYTOIHHIUKOB 1
7 [Ipu3Haku 1o1006Us TPEYroabHUKOB 1
Koumponvnan paoboma Ne3 1
8 [TpumeneHue moo0Us K JOKa3aTENbCTBY TEOPEM U PEIICHUIO 1
3amad
9 CooTHOUIEHUSsI MEXKIAY CTOPOHAMH M YTIIaMU IPSIMOYTOJIBHOTO 1
TPEyroJIbHUKA
10 Konumponvnas paboma No4 1
I'maBa VIII. OkpyxHocTh (84)
11 KacaTenpHast K OKpY)>KHOCTH 1
12 [{eHTpanbHbIE U BOMCAHHBIE YTJIbI 1
13 Yerbipe 3aMeyaTeNbHbIE TOUKU
TPEYroJbHUKA
14 BrincanHas u onucaHHasi OKPYKHOCTH 1
15 Pemenue 3amau 1
16 Konumponvnas paboma N 5 1
17 IloBTOpenue (1yac) 1
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