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1.Ilnanupyembie pe3yabTaThl OCBOCHHUSI Y4eOHOI'0 3JIEKTHBHOI0 Kypca
«IIpakTHKYM 110 reoMeTpUuI)

JIn4HOCTHBIE pe3yJibTAThl OCBOCHHUS POIPAMMBI 3JIEKTUBHOTO Kypca «IIpaktukym
10 TEOMETPUM XapPaAKTEPHUIYIOTCS:

1) maTrpuoTHYecKoe BOCIHHTAHHME: TIPOSIBJICHUEM HHTEpeca K MPOIUIOMY |
HACTOSILIEMY POCCUMCKON MAaTEMAaTUKHU, IECHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSAM
POCCHICKMX MATEMATHKOB U POCCUMCKON MAaTEMATUYECKOM IIKOJIBI, K MUCIIOJIb30BAHUIO
ATUX JOCTIKCHHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) TpaXIaHCKOe W [JTYXOBHO-HPABCTBEHHOE BOCIHHMTAHHE. TOTOBHOCTHIO K
BBITIOJTHEHUIO 00S3aHHOCTEN TPaKJaHUHA U PEATU3alNK €0 MpaB, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUSA PA3IUYHBIX CTPYKTYD, SBICHHM,
npoIeAyp IrpakaaHCKOro oOiiecTBa (HarpuMep, BIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXJICHHIO JTHYECKHX IMPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM IPUMEHEHHUEM
JOCTUKEHUM HAYKH, OCO3HAHHEM Ba)XHOCTH MOPAJIbHO-3TUYECKHX IPUHIIUIIOB B
JEATEIIbHOCTH YYEHOTO;

3) TpyaoBoe BOCIHTAHWE. YCTAHOBKOW Ha AaKTHBHOE YydYaCTHEC B PEIICHHH
MPAKTUYECKUX 33Ja4 MATEeMaTUYECKOW HalpaBJICHHOCTH, OCO3HAHUEM BaKHOCTHU
MaTEeMaTU4YeCcKoro oOpa3oBaHMsI Ha TMPOTSHKEHUM BCEW KU3HU IS YCHEIIHOU
npodecCUOHANBHOM NEeATeTFHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, 0CO3HAHHBIM
BBIOOPOM U MOCTPOCHUEM HHAUBUYATBHON TPAEKTOPUU OOpPA30BaHUS U KU3HEHHBIX
IJIAHOB C YYETOM JIMUYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIMTAHME: CITOCOOHOCTBIO K SMOITMOHATIBHOMY U ACTETHYECKOMY
BOCIIPUATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajlay, PEIICHUM, pacCyKACHUN, YMEHUIO
BUJIETh MAaTEMATUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHMS: OPUCHTALIMCH B IEATEILHOCTH HA COBPEMCHHYIO
CUCTEMY HAy4YHBIX TMIPEACTABICHUM OO0 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUS
4eJioBeKa, MPUPOIbl U OOIIECTBA, TOHUMAHUEM MaTEMaTUYeCKONW HayKd Kak cdepbl
YEJIOBEYECKOW MESITEIbHOCTH, ATaloB €€ pa3BUTHS U 3HAYUMOCTH JJISl Pa3BUTHUS
UMBWIN3ALNH, OBJIAJEHUEM S3bIKOM MAaTEMAaTHKUA M MaTEMaTUYECKON KyJbTYpOil Kak
CPEACTBOM  TIO3HAHUS  MHUPA, OBJIQJICHUEM  MPOCTEHIIMMHU  HABBIKAMH
MCCIIEI0BATENbCKOMN A€ TETbHOCTH;

6)pusuueckoe BocnuTanue, OPMUPOBAHUE KYJILTYPBI 3I0POBbS K SMOIIMOHAIBLHOTO
0JIaronoyy4yusi: TOTOBHOCTHIO TMPUMEHSTh MaTEMaTHUYECKHWE 3HAHUS B HMHTEpecax
CBOEr0 3J0pOBbsl, BEJCHUSA 3J0pPOBOr0 o00Opa3a KU3HU (310pOBOE THUTaHHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OT/AbIXA, pEryJisipHas pu3nyeckasi akTUBHOCTS ),
c(hOpMHUPOBAHHOCTHIO HaBbIKA peQICKCUH, MPU3HAHUEM CBOETO IpaBa Ha OIIMOKY U
TAKOI0 K€ IIpaBa APYyroro 4ejioBeKa;

7) 3KoJIoOrHYecKOe BOCIHTAHWE. OPHCHTAI[MCH HA MPUMEHEHHE MaTeMaTHYECKHX
3HAHWM JJI pelIeHus] 3a7a4 B OOJacTH COXPAaHHOCTH OKPYXKAIOIICH Cpelbl,
MJIAHUPOBAHUSI TIOCTYNKOB U OLIEHKU UX BO3MOKHBIX MOCIEACTBUN JIJIsl OKPYKAIOIIEH
CpeIlbl, OCO3HAHUEM TJIOOATBLHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM M MyTed HX
pelieHus;

8) amanTanus K M3MEHSIIOIIUMCSI YCJIOBUSAM CONMATbHOI M MPHPOTHON Cpeabl:
TOTOBHOCTBIO K JICUCTBUSIM B YCJIOBHUSIX HEOINPEENEHHOCTU, MOBBIIICHUIO YPOBHS



CBOEH KOMIIETEHTHOCTH 4€PE3 MPAKTUYECKYIO NESTEIbHOCTh, B TOM YMCIIE YMEHHE
YUUTBCS y APYTUX JIIOJIEH, IPUOOpETaTh B COBMECTHOM AESITEIbHOCTH HOBBIE 3HAHMUS,
HaBbIKM M KOMIIETEHLIUM W3 ONBITa JPYTUX; HEOOXOJUMOCTBIO B (POPMHUPOBAHUU
HOBBIX 3HaHUI, B TOM 4uciie (OpMyJIUpPOBaTh UJIEU, IIOHATHUS, TUIIOTE3bl 00 0OBEKTaX
U SIBJICHUSIX, B TOM UYHCJIE PaHEE€ HEU3BECTHBIX, OCO3HABATH AEPUIMTHI COOCTBEHHBIX
3HAaHUU U KOMIIETEHTHOCTEH, IUIAaHUPOBATh CBOE Pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CHUTYallMl0, BOCIPUHMMATb CTPECCOBYIO CHUTyalMl0 KakK BbI3OB,
TpeOyrommii KOHTPMEp, KOPPEKTUPOBATh NPUHHUMAEMbIE pEIICHUS U JCHCTBUS,
(dbopMyIupOBaTh U OLIEHUBATH PUCKH U MOCIEACTBHS, POPMHUPOBATH OIIBIT.

MeTtanpeameTHblie pe3yJbTaThl:

[To3naBaTenbHBIE YHUBEPCAbHBIE YU€OHBIEC JEHCTBHS

ba3oBrle 1oruueckue AeUCTBUS:

1. BBISBIATH U XapaKTepU30BaTh CYIIECCTBEHHbIC MPU3HAKA MAaTEMaTUYECKUX
OOBEKTOB, TOHITHH, OTHOIIEHWWA MEXAy MOHITUIMH, (DOPMYyIUpPOBATH
OIIPEJICIICHUS TTOHSITHM;

2. yCTaHaBIWBAThb CYIICCTBEHHBIN MPHU3HAK KiacCU(UKAIMU, OCHOBAHUS JUIS
000011IeHUS U CPAaBHEHHUSI, KPUTEPUHU TTPOBOJUMOTO aHAJIM3A;

3. BocmpuHUMATh, (GOPMYJIUPOBATH U  MPEOOPa3OBLIBATH  CYXKJCHUSA:
YTBEPAUTEIbHbIE W OTpHUIIATEIbHBIC, €IWHUYHBbIC, YaCTHbIE U OOIIHeE,
YCIIOBHBIE;

4. BBISBISITh ~ MATEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3M U
npoTuBopeurss B (akTaxX, ITaHHBIX, HAONIOACHUSAX H YTBEPKICHHSIX,
npejiaratb KpUTEPUU 1S BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

5. Jenath BBIBOJABI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U

WHIYKTUBHBIX

YMO3AKJIFOUYECHUH, YMO3AKIFOUCHUHN 0 aHAJIOTUH;

7. pa30OupaTh JA0Ka3aTeIhCTBA MATEMATHUYECKUX YTBEPKIACHHUM (TPSMbIEC U OT
MPOTUBHOTO), TMPOBOJUTH CAMOCTOSITEJIBHO HECIOXKHBIE JOKa3aTeIhCTBa
MaTeMaTU4ecKuX (aKToB, BBICTPAMBATh aAPrYMEHTAIUIO, TPUBOJUTH
IPUMEPHI u KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE
pacCyXJICHUS;yMEHHE TIOHMMaTh U HCIIOJIb30BAaTh MAaTEMAaTHUUECKHE
cpencTtBa HarmagHOCTH (Tpaduku, TaONWIBI, CXEMBI W Jp.) s
WJUTFOCTPAIlUU, UHTEPIIPETALINH, apTyMEHTaIINH;

8. BbIOMpaTh croco0 penieHus: y4eOHOM 3ajauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEILECHUS, BbIOMpaTh HauboJee NOAXOAAIMUA € Y4ETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

bazoBbie nccnenoBaTeNbCcKue AeCTBUS:

1. ucnosb30BaTh BOMPOCHI KAK MCCIEIOBATENbCKUA MHCTPYMEHT MO3HAHUA,
bopMyIMpOBaTh BOMPOCH], (UKCUPYIOIIHUE MPOTHBOPEUUE, MPOOIEMY,
CaMOCTOSATENILHO yCTaHAaBIMBAaTh MCKOMOE | JaHHOE, (OPMUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

2. MPOBOJUTH IO CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeI0BAaHUE 110 YCTAaHOBJICHUIO 0COOEHHOCTEH
MaTeMaTHYECKOT0 00BEKTa, 3aBUCUMOCTEN O0BEKTOB MEXKIY CO00ii;

o



3. CaMOCTOSTENBHO (OPMYITHPOBATH 0OOOIICHNS U BBIBOIBI MO Pe3yJbTaTaM
MPOBEIEHHOTO HAONIOACHUS, MCCIEIOBaHUS, OLIEHUBATh JTOCTOBEPHOCTh
MOJIYYeHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUM;

4. MPOTHO3MPOBATH BO3MOKHOE pPAa3BUTHUE IMpOIECCa, a TAKXKE BBIJABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pabota ¢ nndopmarmeii:

1. BBISBIATH HEAOCTATOYHOCTh M HU30BITOYHOCTh HH(OpPMAIMHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

2. BbIOMpaTh, AaHANU3UPOBATh, CHUCTEMATHU3UPOBATH U HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTaBICHHUS,

3. BeIOMpaTh (opMy mpeacTaBieHUs WHOOPMAIUM ¥ WUIIOCTPUPOBATH
peliaeMble 3aJaydl CXEeMaMH, IuarpaMMamMu, HHOW Tpadukoil U ux
KOMOMHAIIMSIMU;

4. oueHuBaTh HAAEKHOCTH MHGOPMAIMK IO KPUTEPHUSM, MPEI0KEHHBIM
yauTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHUBHBIE YHUBEpCATIbHBIE YUCOHbBIC ACHCTBUS:

1. BocmpuHUMAThH U HOPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMU
U EJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3PEHUS
B YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIy pEIICHUs
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

2. B XO0Je 0O0CYXACHHS 33/1aBaTh BOIIPOCHI 1O CYIIECTBY 00CYX IaeMOM TEMBI,
po0JieMbl, pelaeMoi 3a7aui, BbICKa3bIBaTh UACH, HAIIEJICHHBIC HAa TTOMCK
pElIeHUs, COMOCTaBIATh CBOM CYXACHHS C CYXACHUSIMH JIPYTHX
YYaCTHUKOB JMAora, OOHapyXHBaTh Pa3IMyue W CXOJICTBO MO3UIUH, B
KOppEeKTHOH Popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;

3. TPEeInCTaBIATh pe3yIbTaThl PEIICHUS 3a/1a4H, SKCTIEPUMEHTA, HCCIIET0BAHNS,
MIPOEKTa, CAMOCTOSITENILHO BBIOMPATh (OPMAT BBICTYILJICHUS C YUETOM 337124
IpEe3eHTALUU U 0COOEHHOCTEN ayIMTOPUH;

4. TOHWMATh M UCTOJIH30BATh MPEUMYIIECTBA KOMAaHIHON ¥ MHANBUIAYATHHOM
paboOThHI IPU PEIICHUH YIYECOHBIX MAaTEMATHYECKUX 3a]1aY;

5. mpuHUMATH II€JIb COBMECTHOM JESATEIBHOCTH, TNIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paboOThl, pachpenensarTb BHUIBI padoT, JOrOBapUBATHCA,
00CyXJ1aTh MPOIIECC U PE3yNIbTaT PaboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

6. ydactBoBaTh B TIpynmoBbIX QopMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI B JIPYTHE), BHITIOJHATH CBOKO YacTh pabOTHI
U KOOPIWHUPOBATH CBOM JEHCTBHUS C JAPYTMMH YJIE€HAMH KOMAaHJIbI,
OILICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOLIUI MPOIYKT MO KPUTEPHSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynstruBHBIC YyHUBEpCATbHBIC YU€OHBIE NIEHCTBUS

CamoopraHu3zanus:

1. caMOCTOSITETbHO COCTaBJISATH IUIAH, AJITOPUTM PEIICHUS 3adaud (WM €ro
4acTh), BBIOMPATH CHOCOO pemeHus ¢ Y4ETOM HMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEN, apTyMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI
pelieHui ¢ yuéToM HOBOM MH(POPMAIIH.



CaMOKOHTPOJIb, SMOLIMOHAIBHBIN UHTEIUICKT:

1. BmaseTs crocob6aMu caMOMpPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3ysbTara
pelIeHsl MaTeMaTUYecKon 3a1a4i;

2. TIpeNBUICTHh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTH IPH PEUICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OMINOOK, BHISBJICHHBIX TPYIHOCTEH;

3. OLIEHUBATh COOTBETCTBHE pe3yibTaTa ACSTEILHOCTH IOCTABICHHON IIEMU U
YCIOBUSIM, OOBSICHATH MPUYNHBI TOCTHXKEHUS WM HETOCTHKEHUS 1I€TTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

IIpeamMeTHbIe pe3yabTaThI:

K xonmy oOydenus B 8 Kkijacce OOy4arOmUNACA TOJYYHUT CIEAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI: PACHO3HABATh OCHOBHBIE BHJIBI YETHIPEXYTOJIBLHUKOB,
UX DJIEMEHTHI, IOJIb30BAaThCA WX CBOMCTBAMM IIPU PEIIEHUU TIE€OMETPUYECKHX
3a1a4. [I[puMeHATh CBOMCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYTroJbHUKA (LIEHTpa
Macc) B pelIeHUU 3ajad. BiajgeTh MOHATHEM CpeHell JIMHUU TPEyroJibHUKa U
Tpaneuuy, MPUMEHATh UX CBOWCTBA IIPU PEUICHUM TIE€OMETPUYECKHMX 3a1ad.
[Tonb3oBaTecsa TeopeMoit daneca U TEOPEMOM O MPONOPLHUOHAIBHBIX OTpE3Kax,
MPUMEHSTH UX JUIS PEIICHUS] TPAKTUUYECKUX 3a/1ay. [[pumMeHsTh npu3HaKu noao0us
TPEYTOJIbBHUKOB B PELICHUM TIeOMETpUUYeCKHX 3aaad. [lonp3oBaTbes TeOpeMoi
[Mudaropa s pemieHUs reoOMETPUYECKHX W MNpakTUyeckux 3anad. CTpouThb
MaTEMaTUYECKyl0 MOJENb B MPAKTHUYECKUX 3aJadyax, CAMOCTOSTEIbHO JAeNaTh
YepTEX M HAXOJUTh COOTBETCTBYIOIIME JJIMHBL. BliageTes NMOHATHSMU CHUHYCA,
KOCMHyCa M TaHIeHCa OCTPOro yria MpsSMOYTOJbHOTO TPEYTrOoJIbHUKA.
[Tonb30BaTHCA ATUMU HOHITUAMU JIS PEIICHUS] MPAKTUUECKUX 3a/1a4. Beraucnsath
(pa3MUYHBIMU CIOCOOAMM) TUIOIIAlb TPEYTOJbHHUKA U TUIOIIAIA MHOTOYTOJIbHBIX
buryp (1monb3ysck, rae HeOOXOANUMO, KaTbKyISATOPOM). [IpuMEeHsATh MOTy4YeHHbBIC
YyMEHUSI B TMPaKTHUYECKHX 3ajavyax. Brianerb NOHATHUSMU BIUCAHHOTO U
LEHTPAJIBHOIO YIJIa, UCIIOJIB30BAaTh TEOPEMBI O BIMCAHHBIX yIiaX, YIilax MEXIy
XOpAaMu (CEeKyIIMMM) U yIie MEXIy KacaTeJbHOM W XOpAOH NpU pelieHuu
r€OMETPUYECKUX 3a7ad. BiageTe MOHATHEM OINMCAaHHOTO YETHIPEXYrOJIbHHKA,
IPUMEHATh CBOMCTBA ONMCAHHOTO YETBIPEXYTOJIBHUKA INPU PEIIECHUU 3ajad.
[IpuMeHATh NOJyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJIeJIU JJIs1 33]1a4 PeasIbHOM KM3HU U ITPOBOJIUTH COOTBETCTBYIOIINE BEIYUCIICHUS
C TpPUMEHEHUEM MOoA00Us M TPUTOHOMETPUU (MOJB3YACh, TJE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K koniy oOyueHuss B 9 kJjacce oOy4aroOIIMICS TMOJYYUT CIEIYIOLINE
IpeIMETHbIC PEe3yJIbTaThl: 3HATh TPUTOHOMETPUUECKHE (QYHKIIMHU OCTPHIX YIJIOB,
HaXOJUTh C UX OMOIIBIO PA3IUYHBIE SJIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
(«pelieHHEe TOPSIMOYTOJBHBIX  TPEYroJbHUKOBY). HaxoauTe (¢ MHOMOIIBIO
KaJIbKYJISITOpA) IJIMHBI W YIJIBl 711 HETaONMW4YHbIX 3HaueHui. [lomp3oBaThes
dbopMynaMu TPUBENECHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIIECTBOM JIJIS
HaXOXXJIEHUS COOTHOLUIEHUH MEXKIAYy TPUTOHOMETPUYECKHMH BEJIMYMHAMH.
Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJIsi HAaXOXKIEHUS Ppa3IMYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJAbHUKOB)»), NPUMEHITh WX MpHU



pCIICHNH TEeOMETPHUYECKUX 3ajJad. BianeTs TOHATHSAMH TPeoOpa3oBaHUs
000U, COOTBETCTBEHHBIX JJIEMCHTOB TOJ00HBIX (uryp. Ilonb3oBaThes
CBOWCTBAMH TIOZO00MS TPOHM3BOJBHBIX (HUTYp, YMETh BBIUUCIATH JUIMHBI H
HAXOJIUTh YINIBI y TOMO0HBIX ¢uryp. IlpuMeHsATs cBoicTBa MOAOOMS B
NPaKTUYCCKUX 3aadax. YMEThb NPUBOJWUTH MPHUMEPbl MOMOOHBIX (UTYp B
okpy»katorieM mupe. [10J1b30BaThCs TECOpEMaMu O TIPOU3BEICHUN OTPE3KOB XOP/I,
O TMPOU3BEJCHUH OTPE3KOB CEKYIIMX, O KBajpare KacatelibHOW. [loib30BaThCs
BEKTOPAMH, IOHUMATh UX T€OMETPUICCKUN U (PU3MICCKUN CMBICT, IPUMEHSTH UX
B PCIICHHHM TEOMETPHYSCKUX W (PHU3NYCCKUX 3amad. [IpUMEHSATh CKaIIpHOE
IIPOM3BEICHUE BEKTOPOB JIJIST HAXOXKJICHUS JUTMH U yIIoB. [107630BaThcst METOIOM
KOOpJMHAT Ha IUIOCKOCTH, NPHMEHATh €r0 B PEIICHUH TI'€OMETPHUYCCKHX U
NPAKTHYCCKUX 3aJa4. BlajgeTh MOHATHSIMH IPABHWIIBHOTO MHOTOYTOJIbHUKA,
JUTMHBI OKPY>KHOCTH, JUTMHBI YT OKPY>KHOCTH M PaJldaHHON MEpPHI yIia, yMETh
BBIYUCIIATH TUIOIIAL Kpyra W ero 4actei. [IpuMeHsITh moydeHHbIE YMEHUS B
NPAaKTHYECKUX 3amadax. HaxoauTh ocu (WO TEHTPhI) CHMMETPHH (QUTYD,
NPUMEHATHh JBW)KCHHS IJIOCKOCTH B MPOCTEWIUX ciaydasx. [IpuMeHsATh
MIOJTyYEHHBIC 3HAHMS HA MPAKTUKE — CTPOUTH MAaTEMAaTHYECKHE MOJICIIH JIJIS 3a1a4
peaNbHOM JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCIICHHUS C IPUMEHECHHUEM
noo0uss M TPUTOHOMETpHUYECKUX (DyHKIMK (MMOJIB3ysACh, TNE HEOOXOIUMO,
KaJIbKYJISITOPOM)

2. Copep:xanue yueonoro npeamera «I[Ipaktuxym no reomerpun» (68 yacos).

Paznen 1. Yrusl. Tpeyroasuuku (14 yacos)

Bemnunna yrima. I'pagycHas mepa yrna. CMEXHBIE M BEPTHKAJIBHBIC YIJIBI.
[Ipu3HaKku 1 CBOMCTBA MApaJUIENIbHBIX MPAMBIX. YTIIbI IPY NaPAJLIEIBHBIX MPSMBIX U
cexkymen. Cymma yrioB TpeyrojpHUKa. BHEIIHUE yriibel TpeyrojibHUKa. buccekrpuca,
BBICOTA, MEJMaHa TPEyrojbHuKa. PaBHOOEAPEHHBIN TpeyroibHUK. PaBHOCTOPOHHMI
TpeyroyibHUK. 1Ipu3Haku paBeHCTBA TPEYTOJbHUKOB. [IpSAMOYroiabHbBIA TPEYTOJIbHUK.
Teopema Iludaropa. Cpennsst auHUS TpeyroyibHHKa. HepaBeHCTBO TpeyrojbHUKA.
TpeyroqbHUKHN Ha KJIeT4aToON Oymare.

Paznen 2. MHoroyroipHUKH (8 4acoB)

MHOroyroinpHUK, €ro 3JIEMEHTBl M ero cBoicTtBa. CyMMa yTIJOB BBIMYKJIOIO
MHOroyrojgbHuka. YersipexyroapHuku. [lapamnenorpamm, pomM0O, NpSMOYTOJbHUK,
KBaJpar, Tpameuusi, paBHoOOenpeHHas Tpanenus. CBOHCTBa W NPU3HAKU
napajenorpamma, pom0a, npsMOyroibHUKa, kBaapaTta. CpeaHsis JIMHUS Tpanenuu.
YeTbIpeXyroJbHUKH HA KJIETYaTOl Oymare.

Paznen 3. OxpyxxkHoctb. Kpyr (12 yacoB)

OKpyX HOCTb, KpYyI, HX DJIEMEHThl M cBoWcTBa. KacarempHas m cexkymas K
OKPYKHOCTH, UX CBOWCTBA. XopAbl U Ayru. LlenTpanbpHble yribpl. BrucaHHbIE YIIIBL
BrnmcanHble U ONKMCaHHBIE OKPYKHOCTH ISl TPEYTOJIbHUKOB, YETBIPEXYTOJIbHUKOB,
IIPAaBWJIBHBIX MHOT'OYTI'OJIBHUKOB. /[JTMHA OKpY>KHOCTH M IUIOIIAJAb Kpyra.

Paznen 1. Yrusl (7 yacoB)

VYron. Bennunna yrna. I'pagycHas mepa yria. buccektpuca yrina. CMexHble U
BEPTHUKAJIbHBIE YIIbl. YTJbl, 00pa30BaHHBIEC MAPAIIIEIbHBIMU MPSIMBIMUA U CEKYIICH.
TpeyronsHuku. Bunel TpeyroasHukoB. Cymma yriioB TpeyroibHUKa. BHemHue yrisl



TPEYTOJIbHUKA YTIBI B PaBHOOEIPEHHOM, PaBHOCTOPOHHEM TPEYTrOJbHUKAaX. YTIIHI,
CBS3aHHBICE C OKPYXKHOCTBIO. YTJbl B YEThIpexXyrojbHHKax. CBOWCTBa YIJIOB
napajienorpamma, npsMoyrojabHuKa, poM0a, KBajpara, Tpareluu.

Paznen 2. JIlunuu B TpeyroJibHUKE, YETHIPEXYTOIBHUKE U OKPY>KHOCTH (17 yacoB)

BricoTa, Menuana, OucceKkTpuca, CEpeIMHHbINA MEePIEeHIUKYIISP, CPEAHSS JIMHUS
TpeyrojabHuKa. [I[pr3Haku paBeHCTBA TPEYTOJIBHUKOB, B TOM YHCIIE U IPSIMOYTOJIbHBIX.
JluaroHanu ¥ BBICOTHI B MapajuiesiorpamMmme, pomoOe, MpSIMOYTOJIbHUKE, KBaJpare,
Tpaneuuu. Cpenssis auHUA Tpaneuuu. OTpe3Kd U TpsIMbIE, CBS3aHHBIE C
OKpykHOCThIO. KacarenbHast U cekyias K OKpY>KHOCTH. XOpJia, paauyc U JTUaMeTp
OKPY)KHOCTH. BmnucaHHble M ONHMCAaHHBIE OKPYXHOCTU JUIsI TPEYrOJIbHUKOB,
YETHIPEXYTOJbHUKOB, MPAaBWIbHBIX  MHOTOYTOJIBHUKOB. TpUrOHOMETpUYECKHE
GYHKIIMA OCTPOTO yTIila B MPSMOYTOJBHOM TpeyrojibHuke. OmpenencHue CuHyca,
KOCHHYCa, TaHIE€HCAa OCTPOro yria MNpsMOYTOJILHOTO TpeyrojibHUKA. Teopema
[Tudaropa. Teopema, oOpaTHas Teopeme Iludaropa. 3HaueHus: cuHyca, KOCHUHYcCA,
taHreHca juisi yrioB 3001, 4501, 600]. BeruucieHue 3J€MEHTOB TPEYTOJbHUKOB C
UCIIOJb30BAHUEM  TPUTOHOMETPUYECKUX  COOTHOWICHWH.  TpeyroabHUKH |
YEeTHIPEXYTOJbHUKH Ha KJIETUaTOM Oymare.

Paznen 3. [Tnomanu ¢puryp (10 gacos)

[TonsiTue o momaaAu MIOCKON GUTYPHI U €€ cBoiicTBax. M3mepeHue miomnauei.
CpaBHeHue u BbluMcieHue Momaneil. Ilnomane napamwienorpamma. Ilnomans
npsiMoyrojibHuka. Ilnomane pomba. Ilnomans kBagparta. I[lmomans Tpamemnuu.
[Imomane TpeyroapHuka. [Imomane MHOroyronsauka. [lmomane kpyra u €ro yactei.
[Tnomamu ¢puryp, n300pak€eHHbBIX Ha KJIeTYaTol Oymare.

IIpoBepouHbie padoThHI

8 kirace

1. Yrasl. TpeyronbHUKH.

2. OxpyxHocTb. KpyT

9 kiacce

1. Yrael. JIuaum B TpeyroibHUKE
2. UroroBas npoBepouHas paboTta
IIpakTueckne padoThbI:

8 kiace:

1. MHOTOYTrONIBHUKHN

2. OkpyxHocTb. Kpyr

9 kJiacc

1. Inomaau duryp



3. TemaTnueckoe njaHnpoBanue yueonoro npenmera «IIpakTukym mo reomerpun» (68 yacos)

Ne Paznen Koi- Tema Kon- OCHOBHEIE BUABI AESITEILHOCTH YV IIpoekTsl, OCHOBHEIE
n/m BO BO oOyuaromuxcst (Ha ypoBHE HKT, xomnereHnuu, HaIpaBJICHUS
JacoB JacoB YHUBEPCAITBHBIX YU€OHBIX JIEHCTBHIA) MEXKIIPEIMETHBIE BOCITUTATEIIbHOM
ITOHATUS JESITSILHOCTHU
8 kiacc — 34 yaca
1. 5 14 VYron. CMexHbIe U BEpTUKAJIbHbIE 1 OOBSICHSTH, YTO TaKOE YroJl U rpaaycHas | JIndHoCTHBIE: [TatpuoTruecko
= YIJIBI Mepa yria, Kakue YIJbl Ha3bIBalOTCs | (GOpMUPOBAHHE e;
= VYTIbl IpU mapasienbHbIX NPSAMBIX U | 1 CMEXHBIMHU N KakHe€ BEPTUKAIBHBIMU; | CTAPTOBOM DcreTnyeckoe
; CeKylIei dbopMynupoBath YTBEPKICHUS 0 | MOTUBAIIMHU K
2, CyMMa yriioB TpeyroJibHHUKA. 1 CBOMCTBaX CMEXHBIX U BEPTUKAJIbHBIX | OOYUEHUIO;
= BHemnue yrisl TpeyrojapHUKa YIJI0B; OOBACHATH C MOMOIIBIO PUCYHKA, | IMOJIOXHUTEIHLHOTO
E BI/ICCGKTpH()a, BBICOTA, MEOHAHa 1 KaKue YIJIBL, 06pa3013aHHme IIpU | OTHOLICHUSA K
>“, TPEYrOJNbHHUKA MIEPECCUCHUN JABYX MPSMBIX CEKYIIEH, | yUEHUIO, )KeTaHus
PaBHO6eﬂpeHHBIﬁ TPEYTOJILHUK 1 HAa3bIBAIOTCA HAKPECT JIC)KAIUMHU, KaKUC HpI/IO6peTaTI) HOBBIC
OJIHOCTOPOHHUMH u KAaKue | 3HAHUs, YMEHUSI.
PaBHOCTOpOHHUI TPEYTOJIBHUK 1 COOTBETCTBEHHBIMH, 3HATh CBOWMCTBA W | PeryisiTHBHBIC:
MIPU3HAKU napajuieIbHbIX NpSIMBIX. | YMEHUE
Ipu3Haku paBeHCTBa 1 dopMyIHpOBaTH TEOPEMY O CYMME YTJIOB | CAMOCTOSITEIHHO
TPEYTrOJbHUKOB TPEYroJIbHUKA U €€ CIEACTBUE O BHEIIHEM | HAXOJIUTh U
[IpsaMOyToNBHBIN TPEYTOTBHUK 1 yriie TpeyrojbHWKa, 3HAaTh CBOWCTBA | (HOPMYIUPOBATH
yTJIOB B paBHOOEIPEHHOM u | yueOHyo mpobiuemy,
[Ipu3Haku paBeHCTBa 1 PAaBHOCTOPOHHEM TPEYrOJIbHUKAX. 3HATh | COCTABJISTH IUIaH
MIPSIMOYTOJIBHBIX TPEYTOJLHUKOB onpeeaeHus BBICOTHI, MEJMaHbl, | BBIMOJTHEHUS PabOThI,
Teopema [Mudaropa 1 OMCCEKTPUCHI, CEPEIMHHOTO | KOHTPOJIUPOBATh
NepHeHaUKYIsIpa, cpenHei JIMHUU | TIPOILECC.
CpeﬂH;[;[ JIMHUSA TPEYrOJILHUKA 1 TPEYroJIbHUKA. Ilo3HaBaTenLHbBIC:
®opMynHpOBaTh TEOPEMBI, CBA3AHHBIE C | YMEHHUE BBIIOIHIThH
HepaseHnctBo TpeyrosibHuka 1 3aMeYaTeIbHBIMHI TOYKaMHU | ydeOHBIC 3a1a49H, HE
TpPEeYroJabHUKa: 0 OUCCEKTPHCE yIiia U, KaK | UMEIOIIHe
TpeyronbHuKH Ha KIeT4aToi Oymare | 1 CJIE/ICTBHE, O TEPECEUYCHHH OUCCEKTPHC | OJTHO3HAYHOTO




ITpoBepounas paboTa 1o Teme
«Yrasl. TpeyroJbHUKN»

TPEeYroJbHHUKa; 0 CepeIMHHOM
NEpIEHANKYISIpE K OTPe3Ky U, Kak
CJIEJICTBUE, O TMEPECEYCHUH CEPEeIUHHBIX
HEPIEHINKYIISPOB K CTOpOHaM
TPEYrojbHUKa; O TMEpPEeceYeHUH BBICOT
TPEyroJbHUKA. ®opMyIHpOBaAThH u
MPUMEHSITD MIPU3HAKU paBeHCTBa
TPEYroJbHUKOB, B TOM YHCIE€ U
MPSIMOYTOJIBHBIX. YMETh (POPMYIHPOBATH
teopemy Iludaropa m obOpaTHyIO €if;
pemiath  3aJadyd  HAa  BBIYUCIICHUA,
cBs3aHHBIE ¢ Teopemor [ludaropa.
HaxoauTh »5eMeHTHI TpeyroibHHKa Ha
KJIeT4aToM Oymare.

penieHusl.
KoMMyHUKaTUBHEIE:
BOCITPUHUMATh TEKCT
C yueTomM
ITOCTaBJICHHOU
yueOHoOM 3a1a4u,
HaXOIHUThb B TEKCTE
UH(OPMALIHIO,
HEOOXOUMYIO IS ee
pewenns. UKT-
KOMIETEHIIHH:

1) camocTosITENHHO
HaXOIUTh
UHPOPMALIHIO B
nH(pOpMaITMOHHOM
nosie; 2)
aHATU3UPOBATH
uH(popMaruio; 3)
COCTaBIIATh IJIaH
0000IIICHHOTO
XapakTtepa.
MexnpeaMeTHEIC
HNOHSATUS: CPAaBHEHHE,
cXema, pacCTosHue,
MpU3HAKU, MacIITa0,
CBOICTBA,

KIaccu(puKanus
MHoroyro MuoroyroiasHuk. Cymma yrios @opMyIHpoOBaTh yTBEpPKJIEHHE O cymme | JIMUHOCTHBIE: DcCTeTnYeCcKoe;
JIbHUKHU BBIITYKJIOT'O MHOT'OYT'OJIbHUKA YIJIOB  BBIMYKJIOTO  MHOTOYTOJIbHUKA, | POPMHUPOBAHUE BOJIU

[Tapannenorpamm

Pom0O

3HaTb W IPUMCHATH CBOHCTBA YIJI0OB B
napajuiesiorpaMmme, MPSIMOYTOJILHUKE,
pombe, kBaapare, Tpanenuu. M3o00paxars

U HACTONYUBOCTH B
JIOCTHKEHUH LIETIH;
dbopmupoBanue

DKOJIOTUYECKOE




[IpsimoyronbHUK, KBaApaT

Tpaneuusi, CpeiHss JUHUAS TpaNEUUN

[IpsmoyronbHast, paBHOOEAPEHHAS
Tpanewys

UeThIpeXyroibHUKU Ha KJIETYATOU
Oymare

IIpakTryeckas paboTta o Teme:
«MHOroyroJbHUKN»

M paclo3HaBaTb MHOTOYTOJIBHMKH Ha
4yepTekax; B TOM YHUCIE Ha KJIETYAaTON
Oymare, MOKa3bIBaTh HJIEMEHTHI: BBICOTHI,
JUaroHaJId napajienorpaMmma, Tpareuuu,
PaBHOOCAPEHHOH W MPSMOYTOJBHOM
Tpameuui, NpSIMOYrojbHUKA, pomoOa,
KBajJpata; (GOpMYIMPOBATh YTBEPKICHUS
00 MX CBOHCTBax M IMpPHU3HAKaX; pellaTh
3aJa4d Ha BBIUMCIICHHE, IIOCTPOEHHUE,
CBSI3aHHbIE c 3TUMU BUJIAMU
YETHIPEXYTOJbHUKOB. 3HATh ONPEACICHUE
Y CBOMCTBA CPEIHEN JINHUU TPalCLUU.

HPAaBCTBEHHO-
TUYECKOTO
OLICHUBAHMUS
yCBauBaeMoro
COJIepKaHus.
PeryuastuBHEIE:
YMEHHE COCTABIIATH
I1aH paboThl,
KOHTPOJIUPOBATH
MPOIIECC, BHOCUTD
KOPPEKTHUBBI.
[To3HaBaTenbHEIE:
YMEHHE BHITIOIHSATh
yueOHbIE 3a]aul, HE
UMEIOIIIe
OJIHO3HAYHOTO
penieHusl.
KoMMyHHKaTHUBHEIE:
yMEHUE
OpraHU30BBIBATH
yueOHoe
COTPYAHHUYECTBO U
COBMECTHYIO
JeSATeTLHOCTh C
YUUTEJIEM U
cBepctHukamu. UKT-
KomrereHimu: 1)
yMEHUE CPaBHUBATH U
COMOCTAaBIIATh
nHpopmanuio u3
HECKOJbKHUX
HCTOYHUKOB; 2)
yMEHUEe
UHTEPIPETUPOBATH U

Lennoctu
Hay4HOI'0
MTO3HAHMS.




IPEACTABIIATH

CHCTeMaTHu3alluy 3HaHuH 3a KypcC

YETBIPEXYTOJIBHUKA; O CBOWCTBE YIJIOB
BIINCAHHOTO

YETBIPEXYTOJIbHUKA; pellaTh 3aJayd Ha
BBIUNCJIEHUE U TIOCTPOEHUE, CBSI3aHHBIE C
OKPY’KHOCTBIO, BIIMCAHHBIMU u

ACATCIIBHOCTU ITPpU
pelIeHu: mpoodiemM
TBOPYECKOTO U
TIOUCKOBOTO
Xapakrepa.

UH(OPMALIHIO.
MexnpeameTHbie
HOHSATHSL:
YTBEp)KJCHUE, BUJI,
UCCIIeIOBaHNUE,
CpaBHEHME, CXeMa,
AHAJIOT S
5 12 KacatenbHas u cexymias k 1 ®opMynupoBaTh MOHATUS LEHTPaAIbHOrO | JIMYHOCTHBIE: [TaTpuornuecko
& OKPY>KHOCTH yria W TpagyCHOW  Mepsl  Oyr | pOopMHpOBaHUE e;
4 Xopabl U AyTH 1 OKpPYXHOCTH; (hOpMYyIHpOBaTh TEOPEMBI: | OTBETCTBEHHOI'O DKosornyeckoe
§ I{eHTpanbHbIE YIIIbI 1 0 BIOHCaHHOM ymrie. HMccienoBars | OTHOIEHUS K ;
; Brincanubie yriisl 1 B3aUMHOE pACIOJOXKEHHe TMpsMON U | oOyudeHuto, pazButhe | LleHHOCTH
2 JIMHa OKPYKHOCTH U IIOIAIb 1 OKPY>KHOCTH; (dbopMyIIMpoBaTh | CIIOCOOHOCTH K Hay4HOT'O
5 Kpyra olpeeneHue KacaTeJIbHON K | caM000pa30BaHUIo. MO3HAHUS.
IIpakTHueckas paboTa 110 TeMe: 1 OKpPY)KHOCTH; (POpMyITUpOBaTh TEOPEMBI: | PeryisTuBHbIe:
«OKpyXHOCTB. Kpyr» O CBOICTBe KacaTelbHOH, O MpHU3HAKE | yMEHUE OINPEeIATh
BricaHHas B TPEYrONbHIK 1 KacaTeJIbHOH, 00 OTpe3Kax KacaTeNbHBIX, | MTOCIEI0BATEILHOCTD
OKDPYXKHOCTb OPOBEAEHHBIX ~ M3 OJHOW  TOYKHM; | IPOMEKYTOUHBIX
OnucaHHas OKOJIO TPEYTOJIbHUKA 1 hopmynupoBaTh TCOPEMBIL: 0 | LeJIeH ¢ ydeToM
OKPY/KHOCTB POU3BECHUHI OTPE3KOB | KOHEYHOTO
BIHCAHHAS B YeTHIPEXYTOIBHUK 1 MIEPECEKAIOIINUXCS XOP/I; (bvopMyJH/IpOBaVTL pe3yibTara,
OKPY/KHOCT OMpE/eNeHs OKPY)KHOCTEHH, BIICAHHOMN B | OCO3HAHHE KAYECTBA
OINHCAHHAsA OKOIIO 1 MHOTOYTOJIBHUK W OIMHMCAaHHOW OKOJIO | YPOBHS YCBOCHUS
YEeTBIPEXYTONLHIKA OKPYKHOCTD MHOT'OYTOJIbHUKA; (bopMyanOB'im) MmarepHaa.
TIpoBepoumHas paboTa 1o Teme 1 TeopeMbl: 00 OKPYXHOCTH, BNHcaHHOW B | [lo3HaBaTeIbHbIE:
«OxpyxHOCTE. Kpyr» TPEYTOILHIK; 00 OKPY>KHOCTH, | yMEHHE
aHATHE 00 O0OMEHHIO 1 1 OTHMCAHHOW  OKONIO  TPEYTONBHUKA; O | CAMOCTOATENBHO
CBOIiCTBE CTOPOH OIMCAHHOTO | CO3/]aBaTh AJITOPUTMBI




ONMCAHHBIMU TPEYTrOJIbHUKaMU U
YEeTBIPEXYTOJIbHUKAMU.

KomMmyHUKaTHBHbIE:
POsIBIICHUE
YBa)XXUTEJILHOTO
OTHOIICHHUS K
napTHepam, BHUMaHUe
K JJU9HOCTH JPYTOTO,
aJIeKBaTHOE
MEXKIIMIHOCTHOE
Bocnpusitue. UKT-
KommereHuy: 1)
yMeHHE cOOUpaTh U
U3BIICKATH
uHdopmaruro; 2)
YMCHHE TPUMCHSITh
CYIIECTBYIOIIYIO
CXEeMY OpTaHU3aIiH
WIH KJTacCU(UKALINU.
MexnpeameTHbIe
HOHSATHSA: TUIOWIAb,
MaciiTab, ayra,
CpaBHEHHE, CXEMa,

aHaJIOTHs,
KJaccuuKanus.
Utoro 34 34 [TpoBepounbIe pabOTHI — 2;
[TpakTHyeckue paboThl — 2
9 kn1acc — 34 yaca
= 7 VYrou. buccekrpuca yria 1 OOBACHATH, YTO TaKOE yroil U rpagaycHas | JINYHOCTHbIE: [TaTpuoTnuecko
= CMe)XHBIE U BEPTUKAIBHBIC YTIIBI 1 Mepa yria, OMcceKkTpuca yria; Kakue yribl | GopMHUpOBaHHE e;
> Vs, oOpa3oBanHbIe | 1 Ha3bIBAIOTCS  CMEXHBIMH M Kakue | CTapTOBOH DKoJIorn4YecKoe
napajuieIbHbIMA MPSIMBIMH " BEPTUKAJIHHBIMH, (bopMyIHpOBaTh | MOTHBAIIUU K ;
ceKymien YTBEP)KJIEHHUSI O CBOMCTBaX CMEXHBIX M | O0YYEHHIO; Llennoctu
CYMMa YIIIOB TPEYroJIbHUKA. 1 BCPTUKAJIBHBIX  YTJIOB; 00BSCHITH C | IOJIOKUTECIIBHOT'O HAay4YHOI'o
BHeniHue yriel TpeyroipHUKa MOMOILBIO  PHUCYHKa, Kakue  YIJIBl, MO3HAHUS.




Vsl B paBHOOEIPEHHOM,
PaBHOCTOPOHHEM TPEYTOJIbHUKAX

VYIuIbl, CBA3aHHBIE C OKPYKHOCTBIO

VYTl B 4eTHIPEX YT OJIbHUKAX

o0pa3oBaHHbIE IPU IEPECEUEHHUM JIBYX
IPSAMBIX CEKYILEW, Ha3bIBAIOTCS HAKPECT
JEKAMMUMHY, KaKHME€ OJHOCTOPOHHUMH U
KaKue COOTBCTCTBCHHBIMU, 3HaTh
CBOMCTBA M IPU3HAKU INapalIeIbHBIX
npsaMbiXx. DopMmynupoBaTb TEOpEMy O
CyMME€ YIJIOB TpEYrojibHUKa U €€
CIIEICTBUE 0 BHEULIHEM yrie
TPEYrojbHUKA, 3HaTb CBOMCTBA YIJIOB B
pPaBHOOEIPEHHOM U  PaBHOCTOPOHHEM
TPEYrOJIbHUKAX. dopmyIupoBaTh
MIOHATHS LIEHTPAIBHOTO yIila U IPagyCHOMN
MEpBbI AYTU OKPYKHOCTH; (POPMYIHUPOBATH
TEOPEMBIL: 0 BIINCAaHHOM yrie.
DopMyIMpOBaTh YTBEPKIACHUE O CyMME
YIJ0B BBIITYKJIOT'O MHOI'0yroJibHHuKa,
3HaTb WU IIPUMEHATH CBOWCTBA YIJIOB B
napajuiesIorpaMmme, IPSAMOYTOJIBHUKE,
poMmbe, KBajpaTe, Tpaneuu

OTHOILIEHHUS K
YUEHHIO,

KeTaHus
npuobperaTh

HOBBIE 3HAHUS,
YMEHUSI.
PerynaruBHbIe: yMEThH
HCCIIEIOBATh
CUTYyalHH,
TpeOyIOINEe OIEHKHU
NEUCTBUS B
COOTBETCTBUU C
IIOCTaBJICHHOMN
3a/1auen.
[lo3HaBaTenbHbIE:
CTPOUTD JIOTUYECKUE
LU PacCyKICHUMN.
KoMMyHHKaTHUBHEIE:
yMeHue opopMIIsTh
MBICIIA B YCTHON U
MICbMEHHOW peyu ¢
Y4E€TOM PEUEBBIX

MMpsAMOYT'OJILHBIX TPCYT'OJIbHUKOB

CUTYaLUil.

g = E 17 Bricota, Mmenuana, OuccekTpuca 3HaTh OIpeNeieHHs] BBICOTHI, MeAHaHbl, | JIMYHOCTHBIE: [TatpuoTnuecko
E % 2 TPEYroJbHUKA OUCCEKTPHUCHI, CepeIMHHOrO | (hopMUpOBaHHE BOJIU | €;
4 T § v MEePIECHANKYIIAPA, CpenHen JMHUYU | U1 HACTOMYUBOCTH B DKOJIOTHYECKOE
58 5 CepenuHHBIN NepIEeHIUKYIIAP, .
S5 & TPEYTroJIbHUKA. @opMyIUpPOBaATh | JOCTUKEHUH LIEIH. ;
S CpEIHsA JIMHUS TPEYTOJIbHUKA
Q>0 TEOPEMBI, CBSI3aHHBIE C 3aMeuaTelbHbIMU | PeryasTUBHBIE: [lennoctu

S
28 [Ipu3Haky paBeHCTBA TPEYTOJBbHUKOB TOYKaMHU TPEYTOJbHUKA: O OMCCEKTPHUCE | CAMOCTOSITEIHHO HAy4YHOTO
= 2 yria Y, Kak CJEJICTBUE, O IMEPECeUEHUU | HaXOIUTh U MO3HAHUS.

Q .
= OuccekTpuc TpPEYroJbHUKa 0 | GopMyIHpOBaTH
= 7 [Ipu3naku paBeHCTBA p pey ’ (opnyup
= CEepEeTMHHOM MEPIEeHINKYISpE K OTPE3Ky | yueOHyIo mpoliemy,




Jnaronanu u BBICOTBI B
napaiesiorpaMme, pombe,
HpPsSIMOYTOJIbHUKE, KBaJIparte,
Tpaneunuu

Cpenusist TuHUS Tpaneun

IIpoBepounass pabora 1O Teme
«Yrabl. JIuHUU B TPEYrOJIBHUKE»

Otpe3ku, CBS3aHHBIC c
OKpyXHOCThIO. XoOpHa, JUaMmerp,
panuyc

[Ipsmbie, CBSI3aHHBIE c
OKPY>KHOCTBIO. KacarenpHas,
CeKymas

Bnucannas B TPEYTrOIbHUK
OKPY>KHOCTh

OnucaHHasi OKOJO TpeYyrojbHUKa
OKPY>KHOCTb

Brnucannas B 4eTBIPEXYTOJIBHUK,

MPaBUJIbHBII MHOT'OYTOJIbHUK
OKPY’KHOCTb

Onucannas OKOJIO
YETBIPEXYrOJIbHUKA,  IIPAaBUJIBHOIO

MHOT'OYT'OJIbHUKA OKPY’KHOCTbH

Teopema ITugaropa

Tpuronomerpuyeckue ¢byHKIMN
OCTPOro  ymjia  HpsIMOYrOJIbHOIO
TPEYrOJIbHUKA

3HaueHus cuHyca, KOCHHYCA,

TaHTeHca as yrios 30°, 45°, 60°.

U, KaKk CIEACTBUE, O IIEPECeUCHUU
CEpEIUHHBIX IEPIEHINKYIAPOB K
CTOpPOHAaM TPEYTOJIbHUKA; O MEePEeCeUeHUN
BBICOT TpeyrojapHuka. opmyiupoBaTs U
IPUMEHSTh IIPU3HAKU paBeHCTBa
TPECYroJbHUKOB, B TOM YHUCJIC u
IPSMOYTOJIbHBIX. N300paxathb u
paciio3HaBaTb MHOT'OYTI'OJIBHUKHA Ha
yepTekax; B TOM YHCIIE Ha KJIETYATOM
6yMare, IIOKa3bIBaTh 3JICMCHTHI. BbICOTHI,
JMaroHajIy mnapajuiejorpamma, Tparnenu,
pPaBHOOEOPEHHOW ¥ IPSAMOYTOJIBHOM
Tpameuuii, MNpsAMOyrojibHUKa, pomoOa,
KBazipaTa; GOpMYyJIUPOBATH YTBEPKIACHUS
00 MX CBOWCTBax W INpHU3HAKax; pelaTb
3aga4u Ha BBIYHCIICHHUE, IIOCTPOCHHUC,
CBsI3aHHbIE c 9TUMU BUJAMU
YEeTBhIPEXYTOJILHUKOB. 3HATH ONpE/EIICHNE
U CBOWCTBA CpEAHEHW JIMHMM TpaICLUu.
HccnenoBaTh B3aMMHOE PacHOIOKEHUE
OpsMOM M OKpPY>KHOCTH; (HhOpPMYIHPOBAThH
OIIpEICIICHUE KacaTeabHOU K
OKPYXHOCTH; (DOPMYITUPOBATH TEOPEMBI:
O CBOWMCTBE KacaTelbHOM, O IIpU3HAKE
KacaTeJIbHOH, 00 OTpe3Kax KacaTelbHBIX,

MPOBEACHHBIX ~ U3  OJHOM  TOYKH,
dbopMynupoBaTh TEOPEMBI: 0
MIPOU3BEICHUN OTpPE3KOB

MepeCceKarIUXcst Xop; (HopMyIHpOBaTh
onpeAeseHus OKPYy>KHOCTEHN, BIIUCAHHOMN B
MHOTOYTOJIBHUK W ONMCAaHHOW OKOJIO
MHOTI'OYI'OJIbHUKA; (dhopMynupoBaTh
TeopeMbl: 00 OKPYKHOCTH, BIIMCAHHOW B
TPEYTOJIbHUK; 00 OKPYKHOCTH,

COCTaBJIATh TUIaH
BBITIOJTHEHUS PA0OTHI.
[To3HaBaTeNbHEIE:
COTOCTAaBIIATh
XapaKTePUCTUKU
00BEKTOB IO OJTHOMY
WM HECKOJIBKUM
pU3HAKaM, BBISBIISATH
CXOJICTBA U pa3inyus
00BEKTOB
KoMMyHHKaTUBHBIE:
YMCHHE TIPH
HE0OXO0UMOCTH
OTCTauBaTh CBOIO
TOUKY 3pEHHUS,
apryMeHTUPYS €€,
MOJITBEPIK1ast
apryMeHThI (paKTamH.
UKT-koMOeTeHINu:
1) camocTosITENHHO
HaXOJHTh
uH(pOpMaLKIO B
UH(GOPMaIMOHHOM
nosie; 2)
OCYUIECTBIISTh
o0OpasoBarenbHOe
B3aMMOJICICTBHE B
nH(}OpPMaIIMOHHOM
MIPOCTPAHCTBE
o0OpazoBatenbHON
OpTraHM3aIlHH.
MexnpeameTHbIe
HOHSITUS: PACCTOSHUE,
CBOIicTBa, MacmTao,




TpeyroiapHukM Ha KiaeT4aTor Oymare | 1 OMHMCAaHHOM OKOJIO TPEYroJibHUKA; O | BUJ, CPaBHCHHE,

CBOMCTBE CTOPOH OTIMCAaHHOTO | CXeMa, aHAJIOTHsl,
YEeTHIPEXYTOJIbHUKA; O CBOWCTBE YIJIOB | KjacCHU(pUKAIUs
BIIMCAHHOTO YETBHIPEXYTOJIbHUKA; PEIATh
3a/1ayd Ha BBIYMCIECHUE M TOCTPOCHHE,
CBSI3aHHBIE C OKPY>KHOCTBIO, BIIMCAHHBIMU
U ONHUCAHHBIMU TPEYrOJbHUKAMHU U
YETHIPEXYTOJbHUKAMU. YMmetn
dbopmynupoBate Teopemy Iludaropa wu
oOpaTHyr0 eii; pemaTh 3aJaud Ha
BBIYHCIICHHSI, CBSI3aHHBIE C TEOPEMOM
[Tucgaropa. ®opmynupoBaTh
omnpeneaeHue u WJUTFOCTPUPOBATH
MOHATUSI CHHYCA, KOCHHYCa W TaHIeHCa
OCTpOTO yria MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA; 3HATh OCHOBHOE
TPUTOHOMETPUYECKOE  TOXKIECTBO M
3HAUYEeHMUs] CUHYCa, KOCMHYCa U TaHTEHCa
qns yranoB  30°, 45°, 60°. Haxomutsb
AJIEMEHTBI TPEYroJIbHUKA Ha KJIET4aTOn
Oymare.

ITnomamu | 10 [Tnomane maockoit GUrypsl. 1 OOBIACHATD, Kak MPOU3BOAUTCA | JIMYHOCTHBIE: I'paxxnanckoe;
[1nomane napamienorpamma U3MEpeHue IUIoIIanell TPeyrojlbHUKOB, | (HOPMUPOBAHHE [Tatpuotruecko
[Tnomane nmpsiMoyroyibHuKa, pomba, | 1 MHOTOYTOJIbHUKOB; Kpyra W €ro 4acTeil; | HpaBCTBEHHO e;
KBaJIpaTa dbopMynmupoBaTh OCHOBHBIE CBOICTBa | ITHUECKOTO [HennocTtu
[Tnommaas Tpanenuu 1 TJI0MIAJIeH, 3HATh U IPUMEHATH (POPMYITBI | OIICHUBAHUS Hay4IHOTO

rIomaaei MPSIMOYTOJIbHUKA, | YCBAUBAEMOTO MO3HAHUA.

[1nomane TpeyroibHUKa 1 napajuiejiorpaMmma, TPEYTOJIbHUKA, | COACPIKAHUS.

Ilmomane kpyra u ero yacreu 1 Tpaneuuu; pemiatb 3a7a4u Ha | PerynsaTuBHEIC:

Hrorosas npoBepodnasi pabora 1 BBIYHCIICHHSI, CBSI3aHHBIE C (OPMYJaMHU | CAMOCTOSATEIHLHO

HHOHIa}IH MHOTOYT'OJIbHUKOB, 1 Hnomaﬂeﬁ. HaXOI[I/ITB Iiomaan | HaxXOoJHUThb U

M300pakEHHBIX HA KIIETYaTOMH pasmu4HBIX GUTYp, H300paXEHHBIX Ha | (OPMYITUPOBATH

Gymare KJIeT4aToi Oymare yueOHyI0 mpodiemy,




[Tnomaa MHOTOYTOJTBHUKOB,
M300paKEHHBIX HA KIIETYATON
Oymare

[IpakTruyeckas pabora o Teme
«Ilnomanu uryp»

3ausgTue 0o 0000IIEHUIO U
CHCTEMaTH3alliy 3HAHHI 33 KypC

COCTaBJIATH IIJIaH
BBITIOJTHEHUS PA0OTHI.
Ilo3HaBaTenLHEIC:
BBITIOJHATH Y4€OHBIC
3aJa4n, He UMEIOIIIe
OJHO3HAYHOI'O
penieHusl.
KoMMyHUKaTUBHEIE:
BOCIIPUHUMATh TEKCT
C yueToM
IMOCTaBJICHHOU
yueOHOM 3a/1a4H,
HaXOJHTh B TEKCTE
UH(OPMALHIO,
HEOOXOUMYIO IS ee
pewenns. UKT-
KoMrieTeHuu: 1)
yMEHUE CPaBHUBATH U
COIIOCTaBIISATh
UH(pOpMaIUIO U3
HECKOJIbKHX
UCTOYHUKOB; 2)
yMEHUE
UHTEPIPETHPOBATH H
MPEJICTaBISATh
nHpopmManuio.
MexXnpeaMeTHBIC
MOHATHUSA: CPAaBHECHHE,
cxeMa, IIoIIaib,
dbopmya, aHAIOTHS,
KJaccu(puKanus

Urtoro:

34

34

[TpoBepounbIe pabOTHI — 2;
[TpakTuyeckue paboTsl — 1
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