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Pabouas mporpamma coctaBieHa Ha ocHoBe Pabouell mporpaMMbl OCHOBHOTO
obOmiero oOpa3zoBanusi MaremMatuka ©0a30BBIH  ypoBeHBb (W 5-9 KiaccoB
o0Opa3oBaTeIbHBIX OPraHU3alui )10 reoMeTpurd  JIHCTUTYT cTpaTeruu pa3BUTUS
obOpazoBanus Poccuiickoii akagemun oopazoBanus,M.2021

1.Ilnanupyembie pe3yJabTaThl 0CBOEHUSI YUeOHOT0 NpeaMeTa

JInaHocTHBIE

1) BocmuTaHUE POCCUHCKON TIpa)TaHCKOW MIEHTUYHOCTH: NaTPUOTHU3MA,
yBaxkeHus1 K OTedyecTBy, OCO3HAHMUS BKJIAJa OTEYECTBEHHBIX YUEHBIX B PAa3BUTHE
MHPOBOU HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHE K YYEHHUIO, FOTOBHOCTh M CIOCOOHOCTH
oOyyJarommxcsi K CaMOpPa3BUTHUIO U CaMOOOpPA30BaHMIO HAa OCHOBE MOTHBAIMU K
OOyYEHHIO U TIO3HAHUIO;

3) OCO3HaHHBIA BBIOOp M TOCTPOEHUE JaNbHEHIIEH WHAUBUIYATbHON
TpaeKTOpUM 0Opa3oBaHUsI Ha 0a3e OPUEHTUPOBKM B Mupe npodeccuil u
npo(eCCUOHANBHBIX MPEANOYTEHUH C YYETOM YCTOMYMBBIX IO3HABaTENIbHBIX
MHTEPECOB, a TAK)KE HA OCHOBE (DOPMUPOBAHMSI YBAKUTEIIBHOTO OTHOILIECHUS K TPY-
1y, Pa3BUTHUE OIBITA yYaCTHUs B COLMAIBHO 3HAYUMOM TPY/IE;

4) yMeHHME KOHTPOJMpPOBaTh TMpollecC U  pe3yiabTaT ydeOHOM u
MaTEeMaTHUYECKOH 1eATEIbHOCTH;

5) KpUTUYHOCTb MBILIUICHUS, MHUIIUATHBA, HAXOIYUBOCTb, aKTUBHOCTb IPU
pELICHUHN FreOMETPUUECKUX 3a/1a4;

METAIIPEMETHBIE PE3VJIbTATBI
MeranpenmeTHsie pe3ybTaThbl OCBOCHUSA IIPOTPaMMBbI yueOHOro
npeaMera «Maremartukay XapaKTEepU3yHTCA OBJIaJICHUEM YHUBEP-
CaJIbHBIMU II03HABATEIbHBIMU NEUCTBUSIMU, YHUBEPCAIBHBIMU
KOMMYHHUKATUBHBIMU JNEUCTBUSAMHA 51 YHUBEPCAITbHBIMU pery-
JSATUBHBIMU NEUCTBUSMH.
1) YHuBepcanbHbIE [103HABATEIIbHbIC JNEUCTBUS obecrieunBa-

10T (dbopmHpoBaHue 0a30BBIX KOTHUTHBHBIX IIPOLIECCOB oOy4aro-
mmxcst  (OCBOGHME  METOAOB  IMO3HAHMUA  OKPY’KAIOIIEro  MHUpa;  MpH-
MEHEHUE JIOTUYECKUX, HCCIIEI0BATEIIbCKUX onepaui, YMEHHM
pabotath ¢ nHpOpMaITHEi).

ba3oBble JOrH4YecKHue JeHCTBHSA:
BBISIBJSIT M XapaKTEPU30BaTh CYIIECTBEHHBbIE MPU3HAKK MAaTEMAaTUYECKHUX
00BEKTOB, MOHSITHH, OTHOILICHUH MEXIY MOHSTHSIMU;
bopMyIMpOBaTH onpeeeHUs MTOHSATHUM; yCTaHABIIUBATh cylie-
CTBEHHBIN MpU3HAK KJ1acCH(UKaIH, OCHOBaHUS VIS 0000111eHNA

" CpaBHEHHUH, KpUTEPUU MPOBOJIUMOTO aHaNIN3a;



BOCIIPUHUMATh, dbopMyITUpOBaTH u peoOpa3oBHIBAThH CYXKICHHS:
yTBEPAUTEIBHbIC ¥ OTPHUIATEIbHBIC, CIWHUYHBIC, YacTHbIE M  00-
IIAEC; YCIOBHBIC;BBISABIATH MATEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H H
npoTuBopeurss B (akTax, JaHHBIX, HAONIOJCHHUAX U  yTBEPKICHHSX;
npejyiaraTb KPUTEPUW JUIS BBIABICHHS 3aKOHOMEPHOCTEH W TMPOTHBOPCUMI;
JenaTh  BBIBOJBI C  HWCIOJBb30BAHMEM  3aKOHOB  JIOTMKH, JISTYKTHBHBIX
M MHIYKTHBHBIX  YMO3aKJIIOYCHHH,  YMO3AaKIIOYCHHWH 1O  aHAJIOTHUH;
pa3dupaTh JIOKa3aTelbCTBA MATEMATHUCCKHUX YTBEPXKACHHHA (MPSAMBIE M OT
IMPOTUBHOTO),  TPOBOJUTH  CAMOCTOSTEILHO  HECJIOXHBIE  JOKa3aTe/IbCTBA
MaTeMaTHYECKUX (aKTOB, BBICTpAaMBaTh apryMEHTAINIO, MPUBOJIUTL IPHUMEPHI U
KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC DPACCYXKICHUS; BBIOMpATh CIOCOO
pemreHuss y4eOHOM 3amadu  (CpaBHHBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMpaTh HamOoJiee MOAXOMAIIUNA ¢ YYETOM CaMOCTOSITCIIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3osbie HCCJIe0BaTeIbCKHe NEeHCTBUA:
UCIIOJb30BaTh BONPOCHI KaK HCCIEIOBATEIbCKUA HMHCTPYMEHT IIO3HAHUS;
dopMynupoBaTh  BONPOCH,  (DUKCHUpYIOIIME  MPOTHBOpPEYHE,  IMpoOJeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JlaHHOE, (hOpMHpOBATH TUIOTE3Y,
apryMEHTUPOBAaTh CBOK TO3MILIMIO,MHEHHE; IPOBOAUTH IO CaMOCTOSTEIbHO
COCTaBJICHHOMY IIJIaHY HECIJIOKHBIN SKCIIEPUMEHT, HEOONIBIIOE HCCIAEAOBAHUE TI0
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, 3aBUCUMOCTEU
00BEKTOB MEXIY CO0O0Ii; CAMOCTOSTENIBHO (POPMYIIMPOBATH 0OOOUIEHUSI U BBIBOJIBI
0 pe3ynbTaraM MpPOBEAEHHOTO HAOMIOACHUS, WCCICIOBAaHUS, OILIEHUBAThH
JIOCTOBEPHOCTh ~ TOJIYYCHHBIX  pE3yJlbTaTOB, BBIBOAOB M  000OIIEHUN;
IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKKe BBLIBUTATh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora c HH(pOpPMAIIHEH:
BBISBJISITh  HEJIOCTAaTOYHOCTh W HM30BITOYHOCTh  HWHGOPMAIlUM,  JIaHHBIX,
HEOOXOIUMBIX in:| pelIeHus 3a/1a4M;BEIONPATh, aHAJIN3UPOBATh,

CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHIIOB H
dopm mpencTaBieHus; BbIOMpaTh (GOpMy TMpencTaBlieHUsS WHoOpManuu U
WUTIOCTPUPOBATh peIacMble 3aJadyd CXeMaMH, JuarpaMMamu, WHOW Tpadu-
KO M WX KOMOWHAIMSIMH; OIICHUBATh HAIEKHOCTh MH(POPMAIIUU TIO KPUTEPHSIM,
MIPEIOKEHHBIM YUIUTEIIEM WU CHOPMYITHMPOBAHHBIM CaMOCTOSTEIILHO.

2) YHuBepcalbHbIE KOMMYHHKATUBHBIE JNEUCTBUS o0ecreuynBaroT
c(hOpMUPOBAHHOCTh COLIMAIBHBIX HABBIKOB 00YUYaIOIINXCS.

Oo0menue:

BOCIIpUHUMATL H (I)OpMYJ'H/IpOBaTB CY)KI[CHI/IH B COOTBCTCTBUU C YCJ'IOBI/DIMI/I n
HEeIsIMU OOUIEHUS; SICHO, TOYHO, T'PAMOTHO BBIp@XaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U IIMCBMCHHBIX TCEKCTaX, AaBaThb ITOACHCHHUA IIO XO)Iy peIHeHI/IH 3agadu,
KOMMEHTHPOBATH IIOJIy4YEHHBIN pe3yIbTaT,;



B XO0/€ OOCYXIEHMs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOHl TEMBI,
npoOJiemMbl, pelraeMol 3aJaud, BbBICKA3bIBaTh WJIEH,HAIICJICHHbIE Ha TOHUCK
pelIeHus; COMOCTaBIATh CBOU CYXKACHHS C CYXICHUSIMH JIPYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIMYUe U CXOACTBO MO3UIUNA; B KOPPEKTHOU (opme
dbopMyIMpoBaTh pa3HOINIACHs, CBOM BO3PAKEHUS;IPEICTABIATh PE3YJIbTAThI
peleHust 3aJaud, SKCIEPUMEHTa, WCCIEIOBaHUs, IPOCKTa; CaMOCTOSTEIHHO
BBIOMpATh (hOopMaT BBICTYIUICHHS ¢ YY4ETOM 3a7ad Mpe3eHTalluu U O0COOEHHOCTEH
ayJIUTOPHHU.

CorpyanuyecTBo:

MOHUMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUIYaJTbHON
paboOThl TMpU peImIeHWH Y4YEOHBIX MaTEMAaTHYCCKUX 3aJad; TPUHUMATh IIeNb
COBMECTHOM JesTeNbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOH paloTHI,
pacmpenenartb BUIIbI padoT, AOTOBapHBAaThCs, OOCYKIATh IMPOIECC U PE3YJIbTAT
paboTh;0000111aTh MHEHUS HECKOJBKHUX JIIOJIEH; y4acTBOBaTh B T'PYIIIOBBIX
dopmax paboThl (0OCYyXIeHHS, OOMEH MHEHUSMH, MO3TOBBIE IITYPMBI U Jp.);
BBITIOJIHATh CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JEUCTBUS C JPYTUMU
YJICHaMH KOMAaHJbl; OIICHMBATh KAayeCTBO CBOEr0 BKJIaJa B OOIIMA MPOIYKT
10 KPUTEPUIM, CPOPMYJIUPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBUS.

3) YHuBepCcaIbHbIE PETYIIATUBHBIE NEUCTBUS o0ecrieunBaroT
dbopmupoBaHue CMBICJIOBBIX YCTaHOBOK 151 YKA3HECHHBIX HAaBBIKOB
JIMYHOCTH.

Camoopranusauus:

CaMOCTOSITEIILHO COCTaBJISTh TJI1aH, aIrOpUTM pelieHus 3a/1aun
(w1 ero 4YacTh), BBIOMpaTh CMOCOO peleHHus C Y4ETOM HMEIOIIHX-
Ci  pEecypcoB W  COOCTBEHHBIX  BO3MOXKHOCTEH, apryMeHTUPOBAaTh W
KOPPEKTUPOBATh  BapUaHThl  peHieHu ¢  yuyéToM  HOBOM  HWH(opMa-
LUH.

CaMOKOHTPOJIb:

BJIQJIETh CHOCO0AMU CaMOIIPOBEPKH, CAMOKOHTPOJS TMpollecca U pe3yibTaTa
pelieHruss MaTeMaTHYeCKOM 3ajaud; MPEIBUACTh TPYIHOCTH, KOTOpPhIE MOTYT
BO3HUKHYTh MpU PEIICHUU 3aJlaud, BHOCUTH KOPPEKTUBHI B JESATEIHLHOCTH Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPY/I-
HOCTEi; OLIEHUBATh COOTBETCTBHE PE3yJbTaTa NEATEIbHOCTH MOCTABICHHOW LIENN
U YCJIOBUSIM, OOBSCHSTh TPUYUHBI JOCTHXKEHUS WM HEJOCTUKEHUS IIeNH,
HaxOJUTh OIMMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEJIMETHBIE PE3VJIBTATHI (ITO I'oJIAM OBYUYEHNA)
Txaacc

PaCHOSHaBaTB I/IBY'-IGHHBIG IrCOMCTPHUUICCKHC CI)I/IprBI, OonpcaACATb UX B3aWMMHOC
pacmnoyioKeHne, N300pakaTh T€OMETPUUYECKUE (PUTYPHI; BBHITIOIHATH YEPTEXKH TI0
YCJIOBI/IIO 3a1a4u. I/ISMepHTL J'IHHGIZHBIG n yFJ’IOBBIe BCIIMYUHEI. PCHIaTB 3a1a41 Ha
BBIUMCJICHUE JUIMH OTPE3KOB W BEIMUYMH YriioB/lenars rpyOylo OLIEHKY JIMHEWHBIX



U YIJOBBIX BEJIMYHMH IPEIMETOB B pPEAJbHOM KU3HHM, Pa3sMEpPOB NPUPOIHBIX
o0bekTOB. Paznmnuarh pa3Mepbl 3THX OOBEKTOB IO TMOPSAAKY BEJIUYMHBI.
Crpouth 4YepTeKM K TeOMETpUYECKMM 3anadaM. l[lonp30Barbes INpU3HAKAMU
PaBEHCTBA TPEYTOJIbHUKOB, HCIIOJIb30BaTh IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX
TPEYTOJILBHUKOB IIPU pEHICHUM 3a1ad. [IpoBOIWTH JIOTMUECKHE DPACCYKIACHUS C
WCIIOJIB30BAaHUEM IeoMeTpruuYecKnx TeopeM.llonp30BarbCcs nmpu3HakaMu paBEHCTBA
IPSIMOYTOJIBHBIX ~ TPEYTOJbHUKOB, CBOMCTBOM MEJHAaHbl, MPOBEAEHHON K
TUIIOTEHY3€ MPSAMOYIOJIBHOTO TPEYIOJIbHUKA, B PELIICHHWM TI€OMETPUYECKUX 3a-
na4d.OnpenensaTh NapajiebHOCTh MPSIMBIX ¢ TIOMOIIIBIO YTJIOB, KOTOphIe 00pa3yer
Cc HUMH cekymias. OnpenensaTs napamuieabHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJJHOM IIPSAMOM 10 TOYEK APYrou npsmou. Pemare 3agaun Ha
kieTdaroil Oymare.IlpoBoAUTh BRIYUCICHUS U HaXOJUTh YHUCIOBBIC U OYKBEHHBIC
3HAQYEHUSA YTJIOB B I€OMETPUYECKUX 3a7a4ax C HMCIIOJIb30BAaHUEM CYMMBI YTJIOB
TPEYrOJbHUKOB ¥ MHOIOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpH
IIEPECEUYCHNH JBYX IAPAJUICIBHBIX IPAMBIX CEKylled. Pemarbs IIpakTU4ecKue
3a/1a4X Ha HAXOXKJCHUE YIUIOB. BiaeTh MOHATHEM F€OMETPUYECKOTO MECTa TOYEK.
YMeTh onpeaensiath OUCCEKTPUCY YIUIa U CEPEIMHHBIN MEPIEHAUKYISP K OTPE3KY
KAaK T€OMETpUUYECKUE MecTa TOUYeK.DOpMyIMpOBaTh OIPEACIICHUS OKPYKHOCTU U
Kpyra, XOopJbl U JuaMeTpa OKPY>KHOCTH, IOJIb30BATbCA UX CBOWMCTBAMU. YMETh
IIPUMEHATh OTU CBOMCTBA NPU PELICHUM 3anad.BraneTe NMOHATHEM ONMCAHHOU
OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaxoaWTh €€ LeHTp. llomp3oBaThes
(dakTaMl O TOM,4YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM
TOYKE, U O TOM, YTO CEPEIHMHHBIE NEPHEHAUKYISAPBI K CTOPOHAM TPEYTOJIbHUKA
MEPECEKAIOTCS B OJHOM TOYKE. Bramerh MOHATHEM KacaTelbHOM K OKPYKHOCTH,
IIOJIB30BAThCSA TEOPEMOM O MEPICHIUKYJSIPHOCTH KacaTeIbHOW M paauyca, Ipo-
BEIEHHOIO K TOYKE KacaHus. lloyb30BaTbCcsi MpOCTEWIIMMHU T€OMETPUYECKUMU
HEpPAaBEHCTBAMM, IIOHMMAThb WX NPAKTHUYECKUU CMbICH.IIpoBoauTs OCHOBHBIE
Ir€OMETPUYECKUE IIOCTPOEHUS C IIOMOILIBIO UPKYJISA U JIMHEUKH.

Ha mnpomexyTouHoi arrecTanuu OOydYaroniuecss WCIONb3YIOT TPU3HAKKH U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJbHUKOB MPHU PEIICHUH 3a]1a4, CTPOSIT YEPTEKHU
K T€OMETPUYECKUM 33/1a4aM ,ONPEAEISIIOT MapaJUICIbHOCTh NPSAMBIX C MOMOIIBIO
YIJI0B, KOTOpPBhIE 00pa3yeT ¢ HUMHU CEKyIIas,pelialoT MPaKTHUYEeCKUE 3a7aud Ha
HAXOXJICHUE YTJIOB.

8kiacc

Pacrnio3zHaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX JIEMEHTHI, TOJIb30BATHCS
MX CBOMCTBaMH IIPU PEIIEHUU I'€OMETPUUECKUX 3a1a4. [ [puMeHsITh CBOMCTBA TOUKHU
NepeceueHusl MeAuaH TpeyroJbHUKA(IIEHTpa Macc) B pelleHuu 3anad. Branersb
MOHATUEM CPEIHEN JIMHUM TPEYTrOJIbHUKA WU TPANECUWU,IPUMEHSATh UX CBOMCTBA
Ipyu pemeHnn reomerpuuecknx 3axad.llonms3oBarbes Teopemon @aneca u
TEOPEMOM O NPONMOPHHOHAIBHBIX OTPE3Kax, MNPUMEHATh HX ISl PEHICHUA
nmpakTudeckux 3aaad.llpumeHsTe nmpusHaKu moao0ust TPEYroJbHUKOB B PEIICHUU



reoMmerpuueckux 3amad. llonp3oBaThes Teopemoirn Iludaropa s perneHus
IF€OMETPUYECKUX M NPaKTUYECKUX 3anad. CTpOUTb MaTeMaTH4YECKyl0 MOJEIb
B IPAaKTUYECKHUX 3a7a4aX, CaMOCTOATEIBHO JejaTh 4YepTEX M HAXOIUTh
COOTBETCTBYIOIIME JUIMHBI. Braners NMOHATUSMU CUHYCA, KOCHHYCa M TaHI€HCa
OCTPOrO yrja NpPsSIMOYIOJBHOIO TPEYroJibHHKA. 110yb30BaThCs ATUMU IOHSATHSA-
MU I pEelIeHHs NPAKTHUYECKHX 3a7ad.BeraucisaTe (pa3iavyuHbIMH CIIOCOOAMM)
IUIOIIA/lb TPEYTrOJIbHUKA W IUIOLIAJM MHOTOYTOJbHBIX (GUryp (HOJB3YsCh, I
HEOOXOUMO,KaNbKYIITOpOM). [IpUMEHSITh TONyueHHBIE YMEHHS B MpaKTHYe-
CKMX 3aJayax.Bianers NOHATUAMM BIIMCAHHOIO M LEHTPAJIBHOIO YIJja, HUCIOJb-
30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YTIax MEXIY XOpAaMu (CEKyIIHMH) U yIiie
MEXKJy KacaTeJIbHOM W XOpAOM MpU PEIIEHHH TIeOMETPUYECKUX 3ajad.
Braners NOHATMEM ONMCAHHOTO YETBHIPEXYTOJbHUKA, HPUMEHATH CBOMCTBA
ONMCAHHOI'O YETBIPEXYTOJbHUKA MPH pEIIeHUU 3anad. [IpumeHsaATs monmydyeHHbIe
3HaHUS Ha IPAKTUKE — CTPOUTh MaTeMaTU4YECKUE MOJEIU I 3a7a4 peajlbHOU
KU3HU U MPOBOJIUTH COOTBETCTBYIOIIME BBIUUCICHUS C IPUMEHEHUEM OI00US U
TPUTOHOMETPUH (TIOJIB3YSCh, IIe HEOOX0IUMO, KAJIbKYJISITOPOM).

Ha mnpomexyTouHol arrecranuud o0O0yd4aromuecs IOJIB3YIOTCSL  TEOPEMOM
[Mudaropa mist pemieHuss TEOMETPUUYECKUX U TMPAKTUYECKUX 3aJ]1ay, BBIUKCISIOT
TUIOIIAL TPEYTOJIbHUKA, TapajuIesiorpaMMa, Tpaneuu

,HaXOJIAT BIMCAHHBIC U IIEHTPAJIbHbIE YTJIbI.

9KJ1acce
3HaTh TPUTOHOMETPUYECKUE (DYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOIIBIO
pa3lInyHbIe JIIEMEHTBI IPSIMOYTOJILHOTO TPEyTOJbHUKA («pemieHue

MPSMOYTOJIBHBIX TPEYTONMBHUKOBY). HaXoauTh (C IMOMOIIIBIO KAJTBKYJIATOPA) JTHHBI
W yIIbl I HeTaOnu4uHbIX 3HaueHui.llonp3oBatbest hopmynaMu TpUBEACHUS U
OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXKJIECTBOM [IJIsi HAXOXKICHUS COOTHOIICHHI
MEXIy TPUTOHOMETPUYECKUMHU BeIMYMHAMH. VICmoyib30BaTh TEOPEMBbl CUHYCOB U
KOCHHYCOB JIJII HaXOXJEHHUS Pa3IMYHBIX AJIEMEHTOB TPEYTOJbHUKA («pEeIIeHUe
TPEYTOJIbHUKOBY»), TPUMEHSATh WX TPU PEHICHUH TEeOMETPHUUYECKUX 3ajad.
Brnagers monaTusiMu mpeoOpa3oBaHUs TOMOOMSI, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIx ¢uryp. Ilonb3oBaThcsi cBOMCTBaMH MOA00USI MPOU3BOJIBHBIX (UTYD,
YMETh BBIYMCIISATH JUIMHBI W HAXOJIWUTh YIIbI y MOA00HBIX ¢uryp. [IpumMeHsaTh
CBOMCTBAa TOMOOWMS B MPAaKTHUYECKUX 3aadaXx. YMETh NPHBOIUTH TPUMEPHI
noAoOHbIX ¢uryp B oOKpyxatomem Mupe.llonb3oBatbesi  Teopemamu O
MIPOM3BEICHUU OTPE3KOB XOPJ, O MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpare
KacarenbHOM.ITo/Tb30BaThCS BEKTOpaMH, MOHUMATh MX TEOMETPUYCCKUU W (DH-
3MYECKHIH CMBICI, MPUMEHATh WX B PEIICHUH TCOMETPUUYCCKUX W (PU3HUCCKHX
3anad. [IpumMeHsTh cKalsipHOE MPOUM3BEICHUE BEKTOPOB JJIsi HAXOXKIICHUS JJIMH U
yraoB. Ilomb30BaThCsi METOAOM KOOPAMHAT HA IUIOCKOCTH, NMPUMEHSTH €ro B
pEIICHNN TEeOMETPUYECKUX ¢ TMPAKTHUYECKUX 3a7ad. Brnamers MNOHATHAMH
MPaBUILHOTO MHOTOYTOJIbHUKA, ITTMHBI OKPY>KHOCTH, JJIMHBI TYTH OKPYKHOCTH U
paaviaHHOW MEphl yIJia, YMETh BBIYUCIATH IUIOMIAAh Kpyra W €ro 4YacTew.
[IpumeHsTh MOMydYeHHbIE YMEHUS B MPAKTHYECKUX 3anadax. HaxomuTte ocu (uiu



IEHTPHI) CUMMETPUU (GUTYP, TPUMEHITh ABUKEHUS TJIOCKOCTH B MPOCTEHIIMX
ciydasx. [IpuMeHSTh TOJNydeHHbIE 3HAHHMS Ha TMPaKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJEIM JUIS  3adad  peabHOM JKU3HW U TPOBOJUTH
COOTBETCTBYIOIINE BBIUNCIICHHSI C MPUMEHEHHEM MO00MS M TPUTOHOMETPUIECKIX
byHKIUH (TI0JIB3YSCh, e HEOOXOIUMO, KAJIBKYJISITOPOM).

Ha npomexyTouHoil arrecTanuu 00y4yarouiiecs: HCIOIb3yIOT TEOPEMBI CHHYCOB
Y KOCHHYCOB JUI HAXOXKICHUS PA3JIMYHBIX JJIEMEHTOB TPEYTOJIbHUKA, IPUMEHSIOT
CKAJIIPHOE NPOU3BEICHUE BEKTOPOB Il HAXOXKIACHUSA UIMH U YIJIOB,HAXOAAT C
NOMOILBI0  TPUTOHOMETPUYECKUX  (DYHKIIMIA pa3IMYHbIE  DJIEMEHTBI
IIPSAMOYTOJIBHOTO TPEYTrOJIbHUKA.



2.COAEP)XAHUE VYYEBHOI'O KVPCA (II0 TOHAM OBYYEHUA)
TxJ1ace

Havanenbie moHATHA reoMmeTpuu. Touka, mpsmas, OTPE30K, JIyd.Yrou. Buusl
yriaoB. BeprtukaneHele u cMexHbIE yrabel. buccekrtpuca yrma. Jlomanas,
MHOTOYTOJbHUK.  [lapamienbHOCT M NEPHEHAMUKYJISAPHOCTh  HPSAMBIX.
CumMmerpuuHble ¢urypsl. OCHOBHBIE CBOWCTBa OCeBON cummeTpuu. [Ipumepsl
CUMMETPHUH B OKpyXkaromeM Mupe.OCHOBHBIE TIOCTPOEHHUS C MTOMOILBIO LHUPKYJIS U
nuHelku. Tpeyronsuuk. Bpicota, Menuana, OuCcekTpuca, HX CBOMCTBA.
PaBHOOEpEHHBIN 51 PaBHOCTOPOHHUU TPEYTrOJIbHUKH. Hepasencrtso
TpeyroyibHUKa.CBOWMCTBA U NMPU3HAKK PABHOOEAPEHHOTO TpeyroyibHUKa. [Ipu3Haku
paBEHCTBA TPEYroJbHUKOB.CBOMCTBA M MPU3HAKH MapalIeIbHbIX NpaMbIx. CyMMa
YIJIOBTPEYTOJIbHUKA. Bremnue YIJIBI TpeyroapHuKa. [ [pAMoyroybHbIN
TpeyroJbHUK. CBOMCTBO MEAMAHBI IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, ITPOBEAEHHOU
K runoreHyse. Ilpu3Haku paBeHCTBA  IIPAMOYIOJBHBIX  TPEYIOJBHUKOB.
[IpsmoyrosbHbI  TpeyronbHUK ¢ yraom B 30 .HepaBeHcTBa B Ie€OMETpUU:
HEPAaBEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOH, Teopema o OoJblIeM
yriae u Oonbllied CTOPOHE TpeyrosibHUKa. IlepneHaukynsp W HakJIOHHasl.
['eomeTpudeckoe MecTo To4YeK. buccekrpuca yriia u CepeIrHHbIN MEPIIEHIUKYIISP
K OTpPEe3Ky KaK Ie€OMETpUYECKHe MecTa TO4eK.OKpyKHOCTb M Kpyr, Xopla M
IWaMETp, WX CBOMCTBA. B3amMHOE pacmnosioKeHUWe OKPY:KHOCTH W HPSIMOM.
KacarenpHagd u cexkymas K OKpPYXKHOCTH. OKpYKHOCTb, BIIMCAaHHAass B YIOJL
BrmcanHas v onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8ku1acc

YerplpéxyronpHuku. [lapamnenorpamm, €ro npu3Haku W CBOWCTBA. YacTHbIE
Cllydau TMapajuiesiorpaMMOB (TIpSIMOYTOJIBHUK, POMO,KBaapar), MX MPU3HAKH H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA H TNPU3HAKU.
[IpsamoyronbHas Tpaneuus.Meron yaBoeHus MenuaHnsbl. LleHTpanbHas cumMmerpus.
Teopema ®aneca U TeopeMa O MNPONOPUUMOHAIBHBIX OTpe3kax.CpeaHue IMHUU
TpeyroyibHUKa U Tpanenuu. LlenTp mMacc Tpeyronbhauka.[logodue TpeyrojibHUKOB,
kodhdumment monodusa. Ilpusnaku momobust TpeyroiabHuKoB. [Ipumenenue
moaoous npu peureHun MPAKTUYECKUX 3aga4.CBoyicTBa TIomaae
reomerpudyeckux  guryp.  DopMynsl  aad  IUIOMIAAM  TPEYroJIbHUKA,
napasuiesiorpamma, pomoa u Tpaneuuu. OTHOIIEHUE TIIONMIAAeH MOI00HBIX (QUTYP.
Briuncnenue mmoniaaed TPEYTrOJbHUKOB M MHOTOYTOJIBHUKOB Ha KIIETYATOU
oymare.Teopema Ilucdaropa. Ilpumenenue teopemsl Iludaropa npu pe-
IIEHUM TpaKkTUYecKux 3aaad.CuHyC, KOCHUHYC, TaHI€HC OCTpPOro yria
MPSAMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOMXKIECTBO.
Tpuronomerpuueckne ¢Qynkmuun yrmoB B 30 , 45 wu 60 .Brnucanusie u
LIEHTPAJIbHBIE YTJIbI, YTOJI MEXIY KacaTeJIbHOU U XOPAOU. YTIIBI MEXKIY XOpAaMHU U
CeKylIMMH. BnucaHHblE MW  ONUCAHHBIE YETBHIPEXYTOJIbHUKU. B3auMHoe
pacrnoyio)keHue IByX OKpyxkHocTed. Kacanue okpyxuocteit. OO0mue KacaTenbHbIe
K IBYM OKPY>KHOCTSIM.



9KJ1acce

Cunyc, kocunyc, TanreHc yriaoB oT 0 go 180 . OCHOBHOE TPUTOHOMETPUUYECKOE
ToxnaectBo.  @Dopmynbl  npuBeneHus.Pemenue  TpeyroiabHukoB.  Teopema
KOCHHYCOB U T€OpEMa CUHYCOB. PellieHne mpakTHyeckux 3a/1a4 ¢ UCIOJIb30BaHUEM
TEOpeMbl KOCHHYCOB M Teopembl cuHycoB.lIpeoOpazoBanue nomobus. Ilomobue
COOTBETCTBEHHBIX 3JIEMEHTOB.TeopemMa 0 MPOU3BEACHUU OTPE3KOB XOP/I, TEOPEMBI
O MPOM3BEJECHUU OTPE3KOB CEKYIIMX, TEOpEMa O KBajpare KacarelbHOW.BekTop,
JauHa  (MOJyJib)  BEKTOpa,  COHAIPAaBIICHHBbIE  BEKTOPBI,IIPOTUBOMOJIONKHO
HaIpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepaluu HaJ BeKTopamH. Pa3iokeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM
BekTopaM. Koopnunatel BekTtopa. CKalspHOE TPOU3BEACHUE BEKTOPOB,
NPUMEHEHUE [JI HAXOXKIAEHUA JJIMH M YIJIOB.J[eKapTOBbl KOOpPAMHATHI Ha
IJIOCKOCTU. YPAaBHEHHUSI MPAMOU M OKPYKHOCTH B KOOpJHMHATaX, NEPECECUCHUE
OKPY)KHOCTEM W  MpsAMBIX. MeToa  KOOpAMHAT H  €ro  NPHUMEHEHUE.
[IpaBriibHBIE MHOTOYTOJIbHUKH. [[nuHa OkpykHOCTH. ['pamycHas u paauaHHas
Mepa yriia, BBIUHCICHHE MJIMH NOyr OKpyxkHocTeil.Ilnomans kpyra, cekropa,
CerMeHTa./[BI)KeHUs ~ IJIOCKOCTM W BHYTPEHHHUE  CUMMETPUH  QUryp
(anmemeHTapHbie npeacTanieHus). [lapamiensuerit nepenoc. [loBopoT.



3.TemaTu4eckoe MJIAHUPOBAHME

7 kiacce
Ne | Tembl KoimuecTBo yacos
1 | IIpocreiimne reomMmeTpudeckre GUTyphbl 1 UX CBOWCTBA 15
2 | TpeyroabHUKH 18
3 | [TapamnenbHble npsiMble. CymMMa yIJIOB TPEYrOJIbHUKA 16
4 | OkpyXHOCTb U KpyT. 'eomeTpryeckue nocTpoeHus 16
O06o0mIeHre U cucTeMaTU3alMsl 3HAHUN YYalIXCs 2
IIpomexxyTouHas arrecrauus 1
Hroro 68
8 ki1ace
Ne | Tembl KosnnyectBo 1yacos
1 | YeTblpexyroibHUKU 22
2 | [lopobue TpeyroabHUKOB 16
3 | Pemenue npsMOyroyibHbIX TPEYrOJIbHUKOB 14
4 | MHuoroyronpHuku. [Tnomane MHOroyrojabHuKa 10
[ToBTOpenue u cucremarusanus yueOHOro Mmarepuana 5
[TpomesxyTouHas arTecTanus 1
Utoro 68
9 kaace
Ne | Tembl KosmmmuecTBo yacos
1 | Pemenue TpeyronbHUKOB 16
2 | [IpaBuiibHBIE MHOTOYTOJIBHUKHU 8
3 | JlekapTOBBI KOOPAUHATHI Ha INIOCKOCTU 11
4 | BekTopsl 12
5 | TeomeTrpuueckue mpeodpa3oBaHus 13
IToBTOpeHue U cucremMaTu3anus ydeOHOro MmaTepuana 7
[TpomexyTouHas aTTecTanus 1

Hroro

68




