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MHNOACHUTEJBbHAA 3AIINCKA

1. PaBouas mporpamma 1o yueOHOMy npenmeTy «l eoMeTpusi» COCTaBlIeHA HA OCHOBE CIJIEAYIOIINX
HOPMATHBHBIX JOKYMEHTOB:

» ©I'OC ocHoBHOro o0IIero oOpa3oBaHUs, YTBEPXKAESHHOTO MPUKA30M MUHHUCTEPCTBA
obpasoBanusi U Hayku Poccuiickoit @eneparuu ot 17 nekabps 2010r. Ne 1897 (¢ usmeHCHMAMH |
mponoHeHusIMU OT 29 nexadpst 2014r., 31 nexaGpst 2015r.)

» Ilpuxa3 MunucrepcTBa oOpa3oBaHusi u Hayku Poccuiickoii ®@enepaiuun Ne 734 ot 17 wurojist
2015t «O BHeceHmn wu3MeHeHWH B IlopsSmOK OpraHW3alMu M OCYILIECTBJICHUS OOpa3oBaTeIbHOMN
AESITEIbHOCTH MO OCHOBHBIM 0011€00pa30BaTeNIbHBIM MpOorpaMmMaM — OOpa3oBarTeIbHBIM MPOrpaMMaM
HAa4YaJIbHOTrO, 00IIero, OCHOBHOIO 0O0IIero u cpeanero odmero oOpa3oBaHUs], YTBEPXKACHHBIH MPUKa30M
MunucrepctBa oOpa3oBanuss u Haykm Poccmiickoii ®@enmeparun or 30 aBrycra 2013r. Ne 1015»
(c 3MeHeHWsIMH, BHECEHHBIMH TpUKa3aMH MuHucrepcrsa oOpa3oBaHusi W Hayku Poccuiickoit
Deneparun ot 13 nexabpst 2013r. Ne1342 u ot 28 mas 2014r. Ne598).

» ITucbmo MunucrepctBa oOpasoBanusi U Hayku Poccuiickoit ®enepaumu Ne 08-1786 ot
28 okTtsa0ps 20151, «O pabounx mporpamMmax yueOHBIX IPEAMETOBY.

» IlpumepHass OCHOBHasi 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 0OIEero oOpa3oBaHHUS,
onoOpeHHoM perneHneM (eaepaabHOro yueOHO-METONHYECKOro 0ObeNMHEHUs IO 00IIeMy 00pa3OBaHUIO
(mporokon ot 8 ampenst 2015t Ne 1/15);

» OcHoBHasi 0Opa3oBaresibHasi porpaMMa OCHOBHOTO 001iero obpazosanusi I TIOY S0 ATIK Ne
21.

» Jlokanbhblii  akT «O pabounx mporpamMmax y4eOHBIX TMPEIMETOB OCHOBHOTO OOILEro
obpazosanus» I'TIOY A0 ATIK Ne 21,

2 Peanuzanmst pabouedi mporpamMmbl  y4eOHOrO MpenMeTa OCYIIECTBISIETCS MO Y4eOHUKY
I'eomerpus. 9 knacc. Yuebuuk st obmeodp. Yupexnenuit / A.Jl. Anekcanapos, A.JI. Beprep,
B.U. Pepxkuk. — M.: IIpocsemenne, 2017.

3. IlpenmeT reoMeTpusi OTHOCUTCS K IpeAMETHOH obnactu «Maremaruka 1 HHPOpPMaTUKa» U Ha €ro

U3y4eHue B 9 Kiacce OTBOAUTCA 68 4acoB.

INIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUA YYEBHOI'O ITIPEJMETA

JInYHOCTHBIE Pe3yJbTaThl OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON IMPOTrpamMMbl IO TE€OMETPUHU
OTPaXKAaoT:

1) BociuTaHNe POCCUICKON IpakJaHCKONW MACHTUYHOCTH: MATPUOTH3MA, yBakeHUs kK OTedecTny,
NPOLIJIOE M HACTOsIIEEe MHOTOHALMOHANBHOrO Hapoaa Poccuu, oOco3HaHme CBO€H STHHYECKOU
MIPUHAAJICIKHOCTH, 3HAHUE MCTOPUH, SA3BIKA, KYJBTYPbl CBOETO HapOAA, CBOErO Kpasi, OCHOB KyJBbTYPHOIO
Hacjenusi HaponoB Poccum M 4enoBeuecTBa, YCBOGHHE T'YMAHUCTHUYECKUX, EMOKPAaTHYECKUX U
TPAOULMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAJIBHOTO POCCUICKOro oOIIecTBa; BOCIMUTAHHUE YYBCTBA
OTBETCTBEHHOCTH U A0Jra nepen Ponunoi;

2) ¢opmMupOoBaHHE OTBETCTBEHHOIO OTHOIIEHHUS K YUYEHHWIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4aroImuXxcst K CAMOPa3BUTHIO U caMOOOPa30BaHUIO HA OCHOBE MOTHBALMHM K OOYUYEHHIO W TMO3HAHHIO,
OCO3HAHHOMY BBIOOPY M MOCTPOEHHIO NaibHEHIIeH HHANBUAYAJIbHON TPaeKTOpUU oOpa3oBaHusl Ha Oase
OPUEHTHUPOBKU B Mupe mnpodeccuii u npodecCHOHANbHBIX MPEANOUTEHHH, C YYeTOM YCTOWYHBBIX
NO3HABATEJIbHBIX MHTEPECOB, a TAKXKE Ha OCHOBE (POPMHUPOBAHHS YBAKHUTEIBHOTO OTHOLIEHHUS K TPYAY,
Pa3BUTHS OMNbITA YYACTUs B COLUAIBHO 3HAYUMOM TPYAE,

3) ¢opmupoBaHHE IIEIOCTHOIO MHPOBO33PEHUs, COOTBETCTBYIOIEIO COBPEMEHHOMY VPOBHIO
pPa3BUTHA HAyKH U OOIIECTBEHHOH NPAKTHUKH, YYUTHIBAIOLIETO COLMAJIbHOE, KYJIbTYPHOE, SI3BIKOBOE,
IyXOBHOE MHOT000pas3rne COBPEMEHHOTO MUPA;

4) dopmupoBaHHE OCO3HAHHOTO, YBAXKUTEJIBHOTO M AOOPOKEIATENBHOTO OTHOIIEHUSI K IPYyroMy
YEJIOBEKYy, €ro MHEHHUI0, MUPOBO33PEHUIO, KYJbTYpe, S3bIKY, Bepe, IPakIaHCKON MO3HULUH, K HUCTOPHH,
KyJbType, PENUrUH, TPAIULIUSAM, sI3bIKaM, LIEHHOCTSIM Hapoaos Poccuu ¥ HapoooB MHpa; TOTOBHOCTU U



CHOCOOHOCTH BECTH THAJIOT C APYTUMH JIFOABMH U IOCTUTATh B HEM B3aUMOIIOHUMAHUS,

5) ocBOeHME COLMANBHBIX HOPM, TIPaBIJI MOBEACHHSI, poJiei 1 (JOpM COLMANTBHOMN JKU3HU B TPYIIax
U coo01IecTBax, BKJIIOYast B3pOCbIe U COLMAIbHBIE COOOMECTBA, YIaCTHE B MIKOILHOM CAMOYIPABJICHHN
U OOIIECTBEHHOW JKM3HU B TIpeAeNax BO3PACTHBIX KOMIETEHIHH C YYeTOM pPETrHOHANbHBIX,
STHOKYJITYPHBIX, COLIMAIBHBIX 1 5KOHOMHUYECKUX OCOOEHHOCTEH;

6) pa3BUTHE MOPAIBHOI'O CO3HAHUS M KOMIIETEHTHOCTH B PEIIEHIH MOPAJIbHBIX POOJIEM Ha OCHOBE
JUYHOCTHOTO BbIOOpa, (OPMHUPOBAHME HPABCTBEHHBIX YYBCTB M HPABCTBEHHOIO IIOBEACHUS,
OCO3HAHHOT'O M OTBETCTBEHHOT'O OTHOLICHHUS K COOCTBEHHBIM IOCTYIIKaM,

7) ¢dopMupoBaHHE€ KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B OOIIEHWH M COTPYIHUYECTBE CO
CBEPCTHUKAMHU, AE€TbMH CTapIIero M MIAALIETO BO3PAcTa, B3POCIBIMU B Ipoliecce 0O0pa3oBaTeNbHOM,
00IIeCTBEHHO IOJIE3HOH, Y1eOHO-HCCIeA0BATEIbCKOM, TBOPIECKOH U IPYTUX BUIOB AEATENBbHOCTH,

8) ¢opmupoBaHHE ILEHHOCTH 370pPOBOrO M 0Oe30macHOro o0pasa KH3HH, YCBOEHHE IPaBHII
UHIMBUAYAIBHOTO M  KOJUIGKTHBHOTO O€30MacHOrO IMOBENEHHs B YPE3BBUANHHBIX CHTYALMsX,
YTPOKAIOLIMX JKU3HU U 37JOPOBBIO JIIO/IeH, IPaBUJI TIOBEJIEHUS Ha TPAHCIIOPTE U Ha 10pOrax;

9) ¢dopmHupoBaHHE OCHOB HKOJIOTUYECKOH KYJIBTYpbI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
SKOJIOTUYECKOrO MBILUICHUS, PA3BUTHE OMNbITa HKOJIOTUYECKU OPHUEHTHPOBAHHOW pediekCHBHO-
OLICHOYHOH U NMPaKTUYECKOU AeSTeNbHOCTH B JKU3HEHHBIX CUTYaLUsX;

10) oco3HaHMe 3HAUEHHs CEMbU B KM3HM UeJIOBEKa W OOIIECTBA, NMPHUHATHE LEHHOCTH CEMEHHOMN
JKU3HH, YBOKUTEIbHOE 1 3a00TIMBOE OTHOLIEHHE K YJIEHaM CBOEH CeMbH;

11) pasBuTHE B3CTETHYECKOTO CO3HAHUSI 4Yepe3 OCBOCHHE XYHOXKECTBEHHOTO Hacjenus HapoioB
Poccun u Mupa, TBOpUECKON AEATEIbHOCTH SCTETHUECKOrO Xapakrepa.

MeTtanpeaAMeTHbIe Pe3yJbTATBI OCBOCHHS OCHOBHOH 0OOpa3oBaTeNbHONW MPOrpamMMbl IO
r€OMETPHH OTPAKAIOT:

1) yMeHHe caMOCTOSTENBHO ONPENeNATh LEIH CBOero OOy4eHMs, CTaBUTb U (HOPMyIHpOBaTh IS
ceOs1 HOBBIC 3aauM B yueOe M MO3HABATENIbHOW NESTENIbHOCTH, Pa3BHBATh MOTHBBI U MHTEPECHI CBOEH
MO3HaBATEIbHON JIESITeIbHOCTH,

2) yMEeHHE CAaMOCTOSITENIbHO TUNIAHUPOBATh MYTH JTOCTHKEHHS LieJIel, B TOM YHCJIe allbTePHATUBHBIE,
OCO3HAHHO BHIOMpPATh Hanbojee 3 GeKTHBHBIE CIOCOOBI pelIeHHs yUeOHBIX U MO3HABATEIbHBIX 337134,

3) yMeHHe COOTHOCHTb CBOU ACHCTBHS C IUIAHUPYEMBIMU PE3yJIbTATaAMHU, OCYLIECTBISITH KOHTPOJIb
CBOEH MEATENbHOCTU B MPOLECCe IOCTHKEHMS Pe3yJbTaTa, ONpenelsiTh CrocoObl NeHCTBUH B paMKax
NPEIJIOKEHHBIX YCIOBUH H TpeOOBaHUI, KOPPEKTUPOBATb CBOM JEHCTBUS B COOTBETCTBUU C
WU3MEHSIOLIENCS] CUTyaLueH,

4) yMeHHe OLIEHUBATh MPABUILHOCTD BBIMOJIHEHHS yueOHOH 3a1a4un, COOCTBEHHBIE BO3MOYKHOCTH €€
peLIeHHS;

5) BmageHWe OCHOBAMHM CAaMOKOHTPOJIS, CAMOOLIEHKH, NPUHSTHS PEIIEHHH W OCYIIECTBICHHS
OCO3HAHHOTO BbIOOpA B yueOHOH U MO3HABATEIbHON AESITEIbHOCTH,

6) YyMEHHe OIpenensiTb NOHATHS, co3AaBaTh OOOOIIEHMs, YCTaHABJIMBATb AHAJOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENIbHO BBIOMPAaTh OCHOBaHHWS W KPUTEPUH [UIA  Kiaccupukauuy,
YCTAHABJIMBATh NMPUYNHHO-CIIEACTBEHHBIE CBS3H, CTPOUTH JIOTMYECKOE PAaCCyKICHHE, YMO3aKIIOYECHHE
(MHOYKTHUBHOE, IEAYKTUBHOE U 110 AaHAJIOTHH) H JeJIaTh BHIBOJBI,

7) yMeHHEe CO31aBaTh, MPUMEHATh U MPeoOpPa30OBbIBATh 3HAKU M CHMBOJIBI, MOAEIH U CXEMBbI JJIS
peweHust yueOHbIX U MO3HABATEbHBIX 3a7ad,;

8) CMBICIIOBOE UTEHHE,

9) yMeHHEe OpraHNU30BbIBATh YUeOHOE COTPYAHUYECTBO U COBMECTHYIO JESTEIbHOCTD C YUUTENEM U
CBEPCTHUKAMHM, paboTaTh HMHAUBHAYAJbHO M B TPYIE. HAXOOUTh OOINee pelleHHe U pas3periaThb
KOH(JIMKTBI HA OCHOBE COTJIACOBAHMSI MO3UIMN U yueTa UHTEPECcOB; (GOPMyIHPOBATH, APTyMEHTHPOBATh
U OTCTauBaTh CBOE MHEHHUE,

10) yMeHHe OCO3HAHHO WCIIOJNB30BaTh pEUYEBBIE CPEACTBA B COOTBETCTBHHM C  3ajadei
KOMMYHHKAIMH U BBIPAKEHUS] CBOUX YYBCTB, MBICIEH U MOTPeOHOCTEH; MIIAHUPOBAHUS U PETyJISLUN
CBOEH AEATEeNbHOCTH, BIaJICHUE YCTHOW U MUCbMEHHON PEYb), MOHOJIOTMYECKOW KOHTEKCTHOM PEYbIO;

11) ¢opmupoBaHne M pa3BUTHE KOMIETEHTHOCTH B OOJACTH HCIIONB30BaHMA HH(OPMALMOHHO-



KOMMYHHKAIMOHHBIX TexHonoruil (manee MKT — kommnereHIun);, pa3BUTHE MOTHUBALMH K OBJIA/ICHHUIO
KyJbTYPOH aKTUBHOIO MOJIb30BAHUS CIOBAPSMH U APYTMMH IOMCKOBBIMU CUCTEMAaMU,

12) ¢QopmupoBaHHE U pa3BUTHE SKOJIOTMYECKOTO MBIIUICHHUS, yMEHHE TPUMEHSTb €ro B
NIO3HABATEJILHON, KOMMYHHKATHBHOM, COLMANIbHON MPAKTUKE U MPO(PECCHOHATBHON OpUEHTALNH.

IIpeameTHbIe pe3yabTaTbl 0OCBOEHHS YUeOHOIo npeaMeTa

Ooyuaromuiica 9 kjacca HayuYHTCS:
¢ IMOJIB30BATHCA F’COMECTPHUYCCKUM SA3BIKOM AJI ONMMHUCAHUA NPEAMETOB OKPYKAOILIECTO MHPA,
* pacmo3HaBaTh reOMETpUIECKHe PUTYPHI, PA3INYATh UX B3AUMHOE PACIIOJIOKEHHUE,
* I/1306pa)KaTb rCOMETPHUYCCKUEC (1)I/Il"ypbl; BBIMIOJIHATL YCPTECKU IO YCJIOBUKO 3aJad, OCYLCCTBIIATH
npeoOpas3oBanue Guryp;
* BBIYHCISITH 3HAUEHUS] TEOMETPUUECKUX BEJIMYHMH (AJIMH, YIJIOB, IUIOLIAel ), B TOM YHUCIIE. ONPENeTsTh
3HAQUCHUEC TPUTOHOMETPUUCCKHUX q)YHKL[I/Iﬁ no 3aJAaHHBIM 3HAYCHUAM YIJIOB, HaXOAWUTH 3HAYCHUA
TPUTOHOMETPUICCKUX q)YHKL[I/Iﬁ 10 3HAYCHUIO OI[HOI>'I N3 HUX, HaXOAUTL CTOPOHBI, YIJibl U ILJIOIaAU
TPEYTOJIbHUKOB, IYyI' OKPYKHOCTH, IUIOLIafell OCHOBHBIX TeOMeTpHueckux ¢uryp u ¢uryp,
COCTABJICHHBIX M3 HUX,
* pelaTb reOMETPUYECKUE 3a/aHusl, ONMUPAsICh Ha M3y4YEHHbIE CBOWCTBA (PUTyp W OTHOLICHUH MEXIY
HUMH, TPUMCHAA AOOIMOJHUTCIIbHBIC ITOCTPOCHMA, anre6pa1/1qec1<1/1i/'1 u TpI/Il"OHOMeTpI/ILIeCKI/Iﬁ armapar,
coo0paskeHHsI CHMMETPHH;
* INPOBOAUTH AOKA3ATCIBbHBIC PACCYXKACHUA IMPU PCIICHUUN 3adad, HUCIOJb3YyA HU3BCCTHBIC TCOPCMBI,
O6Hapy>KI/IBa$[ BO3MOXKHOCTH IJIA UX UCITOJIb30BAHMA,
* pewuaTh NPOCTEHLINE MIIAHUMETPUYECKUE 3aJa4H B IPOCTPAHCTBE.

I'eomeTpuueckue purypbi

* TPUMEHATH JIS PEIleHHs 337a4 reoMeTpuueckue (PpaxThl, €CIM YCIOBHS MX NPUMEHEHUs 3a/aHbl B
sABHOH (opme;

* perarb 3a1avd Ha HAXOXKIEHHE T€OMETPUIECKUX BEJIMYHH MO 00pa3liaM WIH aIrOpUTMAaM.

B noBcenHeBHOM HKU3HH M IPH M3YYeHHUH APYTUX NpPeAMETOB:

* HCIIOJIb30BAaTh CBOWCTBA IE€OMETPHUECKHX (Uryp IJIsl PEIleHUs THUIIOBBIX 3a/ad, BO3HUKAIOLINX B
CUTyaLUsIX TOBCEHEBHOMN JKM3HH, 3a]1a4 IPAKTUUECKOTO COEp KaHMUs.

N3mepenus: u BbIuMCIeHUSA

* NpPUMEHATb (OPMyNBI NEepUMeTpa, IUIOIAAM M O0bEMa, IUIOLIATd MOBEPXHOCTU OTHENBHBIX
MHOTOTPaHHUKOB TPU BBIUNCJIEHUSIX, KOTa BCE JaHHbIE UMEIOTCS B YCIOBUH;

* TPUMEHATb 0a30Bble TPUTOHOMETPUYECKHE COOTHOLICHMS MJISI BBIYMCICHHS [UJIMH, PAaCCTOSHUIM,
MJIOLIAJEH B MPOCTEHUIINX CIy4asx.

B noBcenHeBHOM XKU3HH M IPH M3YYeHHUH APYTUX NpPeAMETOB:

* BBIUUCJIITH PACCTOSHUS HA MECTHOCTH B CTAHIAPTHBIX CUTyalUsX, IUIOLIAAN B MPOCTEHIINX CIydasX,
OpUMEHSTh (POPMYJNBI B MPOCTEHIIMX CHUTyalMsxX B I[OBCENHEBHOW Jku3HH. leomerpuueckue
NMOCTPOEHHS

* HM3oOpaxare THUMNOBBIE IIOCKHE (Urypsl U (GUIYpbl B MPOCTPAHCTBE OT PYKH U C IOMOLIBIO
UHCTPYMEHTOB.

B noBcenHeBHOM AKU3HH M IPH U3YYeHHUH APYTrUX NpPeAMETOB:

* BBINOJHSTH MPOCTEHIITNE MOCTPOCHUST HA MECTHOCTH, HEOOXOIUMbIE B PEATBHOHN JKU3HU.
I'eomeTpuueckune npeobpazoBanus

* Crpoutb Gurypy, CAMMETPHYHYIO TaHHON (PUTYpE OTHOCUTENILHO OCH U TOYKH.

B noBcenHeBHOM XKU3HH M IPH U3YYeHHUH APYrUX NpPeAMETOB:

* pacmo3HaBaTh ABIKEHHE OOBEKTOB B OKPYIKAIOIIEM MHPE,

* pacrmo3HaBaTb CUMMETPHYHBIC PUTYPHI B OKPYIKAIOIIEM MHpE.

BexTopbl M KOOPAMHATHI HA MJIOCKOCTH

* OmnepupoBath Ha 0a30BOM YpOBHE IMOHSTHSMH BEKTOP, CyMMa BEKTOPOB, MPOU3BEACHNE BEKTOpPAa Ha
YHCJIO, KOOPAUHATBI Ha TIOCKOCTH;

* OmpenensTh NPUOIMKEHHO KOOPAUHATHI TOUKH IO €€ N300pakeHUI0 Ha KOOPAMHATHOHN IIIOCKOCTH.



B nosceqHeBHOM JKU3HH U NIPH H3YYE€HHH APYIrHX NPEIMETOB:
HCIIONBb30BAaTh BEKTOPHI [JIs1 PELICHHs MPOCTEMIINX 3a7a4 Ha OIpenesieHue CKOPOCTH OTHOCHUTEIBHOIO
T BHKEHUS.

Obyuarowguiica noay4um 603MOICHOCHD HAYUUMBCA:
s padomams ¢ 2eOMeMpUYECKUM MEKCMOM (AHATUUPOBAMb, UBNEKAMb HEOOXOOUMYIO UHDOPMAYUIO),
MOYHO U 2CPAMOMIHO GuIPANCAMYb CBOU MBICAU 6 YCMHOI U NUCbMEHHON peuu ¢ NpUMeHeHUuem
MAMEMAMUYECKOH MEPMUHONOCUU U  CUMBOIUKU, UCHOAL306AMb PA3IUYHbIE A3bIKU  MAMEMAMUKI,
nposoOuUms  Kaaccuguxayuu, — jao2uyeckue  OOOCHOBAHUA,  OOKA3AMENbCMEA  MAMEMAMUYECKUX
ymeeporcoeHuil;
*  UCHONB306AMb 2eOMEMPUYECKUU A3bIK OJisl ONUCAHUS NPEOMEMOB OKPYICAIOWE20 MUpd, pPa3eusans
HPOCMPAHCMBEHHbIE  NPeOCmAGNeHUsi U U300paA3UmenvHvle  YMeHUs,  Npuodopemams  HAGLIKU
2e0MempUYeCcKUx NOCMpPOoeHU;
*  pewiams cieoyrujue HCU3HEHHO NPAKMUYECKUE 3a0ayi;
*  CaMOCMOSIMENbHO NPUOOPEMAMb U NPUMEHSMb 3HAHUS 6 PAIUYHBIX CUMYAYUSX, PAOOMANb 8 2PYNNAX
apeymMeHmuposams u OMCMau6ans C60K MOYKY 3PEHUs,
*  yMemv CIYWams Opyeux, U3eneKams yueOnyo UHGOPMAyUur0 Ha OCHOBE CONOCMABUMENbHO20 AHAIU3A
00bexmos;
*  NOMBL306AMbCS NPEOMEMHBIM YKA3AMeNeM SHYUKIONeOUli U CHPABOYHUKOS 015l HAXOMCOCHUS
unghopmayuu;
*  CaMOCMOAMENbHO OeliCBO6aMs 6 CUMYayUY HeONPeOeNEHHOCHIU NPU PEULEHUU AKMYATbHBIX OIS HUX
npoonem;
*  Y3HAMb UCMOPUIO BO3HUKHOBEHUS U PA3GUMUS 2e0OMEMPUU;
*  NpUMEHAMb U3YYEHHbIE NOHAMIUS, Ppe3yIbmamvl, Memoovl OJisl peuleHus 3a0ay NPAKMUYeCcKo2o
xapaxkmepa u 3a0a¥ U3 CMENCHbIX OUCYUNIUH C UCHONb306AHUEM HPU HEOOXOOUMOCMU CHPABOYHBIX
MAmMepuanos, KanLKyasmopa, KOMIsIomepa.

Copaep:xkanue y4eOHOr0 npeamera

BekTopbl H KOOPAUHATHI HA IVIOCKOCTH
[TonsiTue BeKTOpa, NEHCTBHUA HAll BEKTOPAMH, UCIOJIB30BAHNE BEKTOPOB B (PHU3HKE, PA3JIOKEHHUE BEKTOPA
Ha COCTaBJIAIOIINE, CKalsApHOe npousBeneHue. OCHOBHbIE MOHSTUSA, KOOPAMHATHI BEKTOPA, PAaCcCTOSIHUE
Mexxnay Toukamu. KoopnumHatel cepeamHbl oTpe3ka. YpaBHeHus: ¢uryp. IIpumeHeHue BEKTOPOB H
KOOPAMHAT AJIs1 PeIIE€HUs] MPOCTEMIINX T€OMETPUUYECKHX 3aa4.

KonTpoabHbie padoTbl
KontponpHas padora Nel o Teme: «BekTopbi»
KontponbHas pabora Ne2 mo Teme: «MeTonm KOOpAUHAT»

CoOoTHOIICHHSI MEKIY CTOPOHAMH M YIJIAMH TPEyroJIbHUKA.
CkansipHoe npousBeIeHue BEKTOPOB

Tpuronomerpudeckne (QyHKUMH TYNOTO yrja. BbUHCIEHHE 3JEMEHTOB  TPEYTOJIbHUKOB  C
HCIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOLIEHUH. Teopema cuHycoB. Teopema KOCHHYCOB.

KonTpoabHbie padoTbl
KonTponbhas padora Ne3 no reme: « COOTHOIIEHHS] MEXKTy CTOPOHAMH M YIJIAMH TPEYTOJIbHHKA.
CxanspHOe mpou3BeleHHe BEKTOPOB »

JIJIMHA OKPYKHOCTH H IJIOINAAb Kpyra

MHOFOYFOJ'IBHI/IK, €ro JJIEMEHTBl U €ro CBOHCTBA. Pacmo3HaBaHHE HEKOTOPBIX MHOIOYT'OJIbHUKOB.
BbIHYKJ'IbIe " HEBLIITYKJIBIC MHOT'OYT'OJIbBHUKH. HpaBI/IJ'IbeIe MHOT'OYT'OJIbHUKH. BrmcanHable 1 onmcaHHbIE



OKPY>KHOCTH MPABUJIBHBIX MHOIOYTOJIBHUKOB. POpPMYJIbl JJIMHBI OKPY>KHOCTHU U IUIOLIAAN Kpyra.

KonTpoabHbie padoTbl
KontponbHas padora Ne4 no reme: «JlinHa OKPY>KHOCTH U TUIOLIAb KPyray

JIBuaxeHus1

OceBasi U UEHTpaJIbHAST CUMMETPHUsS, MMOBOPOT U MapajieNbHbll niepeHoc. KomOuHanmm ABMXKEHUI Ha
IJIOCKOCTU U UX CBOICTBA.

KonTpoabHbie padoTbl
KontponbHas pabota Ne5 mo teme: «J[BrskeHUs»

I'eomerpuyeckue ¢purypsnl B npocTpancTBe (00beMHbBIE TeJ1a)
MHOrorpaHHuK u €ero 3neMeHThl. Ha3BaHHs MHOTOrPaHHHMKOB C Pa3sHbIM IOJOKEHHEM M KOJIUYECTBOM
rpaneii. IlepsuuHble npencTasieHus O MUpaMuie, NapajuleNienumnene, npusmMe, chepe, mape, HTUIHHAPE,
KOHyCe, UX JJIEMEHTax M mpocTedmmx cBoiicTBax. IlpencrasneHne o0 oObeMe W €ro CBOWCTBAX.
Usmepenne oobema. EnnaNLIbI H3MepeHns: 00beMOB.

KountpoabHbie padoTbl
HTorosasi koHTpoO/IbHAsI padoTa.

Hemopus mamemamuku

llosenenue memooa Koopounam, NO3GONAOUELO NEPeBoOUMb 2eOMempuyecKue 00beKmvl HA A3bIK
ancebpuer. Ilosenenue epagurxos gyuxyuii. P. Jlexapm, II. Depma. Ipumepwvr paziuynvix cucmem
koopounam. Ilocmpoenue npasunsnvix MHO20y20n6HUK08. Keaopamypa kpyea. Yoeoenue kyba. Hemopus
YuCaa T.

OcHoOBHBIE HATIPABJIEHHS Y4e0HO-HCCJIeA0BATEIbCKONH H MPOEKTHOM JesITeJIbHOCTH:

B xome m3yuyenus yueOHOro mpemmera reomerpusi oOydaroIiyecss MPHOOPETYT ONBIT MPOEKTHOM
AeATEJbHOCTH Kak ocoboii  Qopmer  y4uebHONW  paboOThL, CHOCOOCTBYIOINEH  BOCITHUTAHHIO
CaMOCTOATECIIbHOCTH, MHHUIIUATUBHOCTH, OTBCTCTBEHHOCTH, ITOBBLINICHUIO MOTHBAllUU H 3(1)(1)6KTI/IBHOCTI/I
yueOHOH nesiTenbHOCTH. BrIOpaHHBIE HAnpaBiIeHHWs MPOEKTHOH NEATENIbHOCTH B TPOLIECCE HM3YUEHUS
reoMeTprH — HHPOPMALIMOHHOE, MPHUKJIATHOE, UCCIS0BATENbCKOE, TBOPYECKOE.

HccaenoBaresibckoe HANPABJIEHHE EATEIBHOCTU IPEANONAraeT MOCTAHOBKY LEIH, NOCTIXKEHHE
U ONHCAHHUE 3apaHee CIUIAHUPOBAHHOIO pesyiabTara. PelleHue 3amadn OCYLIECTBJIAETCS HAa OCHOBE
HaOJMIOeHNH, SKCIIEPUMEHTOB, aHAJIN3a TIONTYIEHHBIX PE3yJIbTaTOB.

NudopmannonHoe HanpaBjieHHe TPEIyCMaTPUBAET TIOMCK HEOOXOIMMMOW HeNOCTaroIien
UH(pOPMALIMN B SHUMKJIONENSX, CIPABOYHMKAX, KHUraX, Ha JJIEKTPOHHBIX HOCUTENsX, B MHTEpHeTe,
CMMU u npenocrasienue nHGOpMAINY IO KOHKPETHO 3ajaHHOH TeMe (pedepart, mpe3eHTanms).

Teopueckoe Hanpasaenue. Bosneuenne o0O0y4arOmUXCs B MPOEKTHO-UCCIEHOBATENBCKYIO
JEeSATeNbHOCTb IMPOUCXOAUT C LENbI0 Pa3BUTUS MX II03HABATENbHOM AKTUBHOCTH U TBOPUYECKOTO
MBILILIEHUs. JTO JAEATENbHOCTb, KOTOpas IIO3BOJIIET TPOSBUTH cebst, MompoOoBaTb CBOW  CHUJIBI,
NPUIIOKUTh CBOM 3HAHMSA, NMPUHECTH MOJb3Y, MOKA3aTh MyOIUYHO JOCTUTHYTBHIM pe3yiasrar. YdyacTHe B
MIPOEKTHOM HCCIENOBATEIbCKON OEATEIbHOCTH TMO3BOJSAET YYEHUKY PpACKPBITb CBOM TBOPYECKUN
MOTEHLHAJ U UHTENJIEKTyaIbHble BO3SMOXKHOCTH.
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BBonHoe
MOBTOPEHUE.

2

BrimonHaTh 3a1a4u U3 pa3aenos Kypca 8
KJ1acca, UCTOJb3Ysl TEOPHIO. Teopema
ITugaropa, cBOICTBO cpenHeit TUHNN
TPEyTOJbHUKA, (POPMYJIbI BEIYHUCICHHS
IUTOLIAIN TPEYrOMbHUKA, CBOMCTBA,
NPU3HAKH MapajuiesiorpaMmMa, pomoa,
PSIMOYTOJIbHUKA.

BexTops!

DopmyaupoBaTh OnpeneneHus u
WUTIOCTPUPOBATH MOHSTUA BEKTOpa, €ro
IJIMHBL,  KOJUIMHEApHbIX W  PaBHBIX
BEKTOPOB, = MOTHBUPOBaTb  BBEICHUE
MOHATUM W JEHCTBUM, CBS3AHHBIX C
BEKTOpPaAMH, COOTBETCTBYIOIIUMU
MIPUMEPAMH, OTHOCSIITAMCS K
(U3MYECKUM BEKTOPHBIM  BEJIMYHHAM;
MPUMEHSATh BEKTOPbl M JAEHUCTBUS Hax
HUMHU TpPU PELICHUH TEOMETPUUECKUX
3a7a4.

Meton
KOOpAWHAT
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OOBACHATh U WUTIOCTPUPOBATH TTOHSTHS
NpPSIMOYTOJIBHOH ~ CHCTEMBI  KOOPAMHAT,
KOOPAMHAT TOYKH U KOOPAHMHAT BEKTOPA;
BBIBOIUTH M UCIIOJIb30BATh MPHU PEIIEHUH
3amad  (OpPMyNbl KOOPIWHAT CEPEAMHBI
OTpe3Ka, IUIMHBI BEKTOPA, PAaCCTOSHHS
MEXKIY JBYMS TOYKAMH, YpPaBHEHHS
OKPY>KHOCTH Y MPSIMOM.

CooTHolueHus
MEXKAY
CTOPOHAMH U
yrjiaMu
TPEYTOJbHUKA.
CxansipHoe
MPOU3BENCHUE
BEKTOPOB
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@opMynupoBaTh U WIIKOCTPUPOBATH
OmpeneseHusT CHHyCa, KOCHHyca U
TaHreHca yros oT 0° no 180°; BeiBOAUTH
OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKIOSCTBO ©  (OPMYJIBI TMPUBEIEHUS,
(bopMyTHUpPOBaTh W JOKA3bIBATH TEOPEMBI
CUHYCOB U KOCHUHYCOB, MPUMEHSTh WX
npu peleHun TPEYTOJIbHUKOB,
OOBSICHATE, KaK UCIIOJIB3YIOTCS
TPUTOHOMETPHUYECKHE bopMyJIbI B
U3MEPUTENIbHBIX paboTax Ha MECTHOCTH,
dbopMynupoBaTh  ONpenejeHne  yria
MEXAYy  BEKTOpaMH U  CKaJSIPHOTO
MPOU3BENEHUS  BEKTOPOB,  BBIBOOUTH
dbopMyny  CKalsIpHOTO  MPOU3BEHACHUS
yepes KOOPANHATBI BEKTOPOB,;
(bopMyTUpOBaTh u 000CHOBBIBATH
YTBEPKACHUE O CBOMCTBAX CKAJISPHOTO




MPOU3BCACHUA, HUCIIOJIB30BATE CKAJIIPHOEC
MPOU3BCACHUC ITPU PCIICHUU 3aaa4.

Jnuna
OKPY>KHOCTH U
MJIOLIAAb KPyTa
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DopMyIUPOBATH ompeaeeHue
MPaBHUIIbBHOI'O MHOTIOyIrOJIbHUKaA,
(bOopMyITHpPOBaTh W JTOKA3bIBATH TEOPEMBI
00 OKPYXXHOCTSIX, OIMCAHHOH OKOJIO

MPAaBUIIBHOTO MHOTOYTOJTbHIKA u
BIIUCAHHOM B  HEro, BBHIBOAUTH W
HCIIOJTb30BATh bopmyJIbI TUTST

BBIUMCJIEHMS]  IUIOIIAJH  IPaBUJIBHOTO
MHOIOyrojbHHKa, €ro CTOPOHBl U
paguyca BIIMCAHHOU OKPY>KHOCTH,
pemlarb  3aga4yd  Ha  IOCTPOEHHE
MPaBUJIbHBIX MHOTOYTOJIbHUKOB;
OOBSICHATD TOHATHUS JJIMHBI OKPY>KHOCTH
U IJIOIIAAN KPyra, BBIBOOUTH (POPMYJIBI
IUIs1 BBIMUCIICHUs JUIMHBI OKPY>KHOCTH U
JUIMHBI AYTH, MJIOLAAN KPyra U IUIOIaau
KPYIOBOTO CEKTOpa; MpPUMEHSTb 3TH
(bOopMyIIBI TPH PELISHUH 3a8a4.

JBroxeHus

OOmBsicHATH, YTO Takoe OTOOpaKEHHE
MJIOCKOCTH Ha ce0st U B KAKOM CJIy4ae OHO
HA3bIBAETCS]  OBIJKEHHEM  ILIOCKOCTH,
OOBSICHSATD, 4TO Takoe ocenas
CUMMETpHsI, LEHTpPajbHAsl CUMMETPUS,
napajiyIeNIbHbIii  TIEPEHOC U MOBOPOT;
00OCHOBBIBATh, YTO OTH OTOOpPAKEHUS
IUIOCKOCTH Ha ceOst SIBJISTFOTCS
JBIDKEHUSIMHU, OOBSICHSITh, KaKOBa CBSI3b
MEXKIy JBIDKEHUSMH U HAJIOKEHUSIMH,
WJLTIOCTPUPOBATH OCHOBHbIE BUJIbI
IBIDKEHHM, B TOM 4YHCJIE C TMOMOIIBIO
KOMITBIOTEPHBIX MPOTPAMM.

Hauvansubie
CBEIEHUS U3
CTEPEOMETPUU

OOBSICHAATh, YTO TaKOe MHOIOTPAHHHK,
€ro rpaHu, pédpa, BEPIIUHBI, TUATOHAIH,
KaKoil ~ MHOTOTPaHHHK  Ha3bIBAETCS
BBIMYKJIBIM, 4YTO TaKO€ N-YroJbHAs
npu3Ma, mpsMas M HAKJIOHHAs TPH3Ma,
(dbopMyTUpOBaTh u 000OCHOBBIBATH
YTBEPXKACHUSI O CBOWCTBE AHAroHajen
napajiejenunesa  u O  KBaapare
IMaroHaJIH NPSIMOYTOJIbHOTO
napaJuiesenumnena; OObsICHATh, YTO TAKOe
00béM  MHOTOIPaHHHKA;,  BBIBOAHUTH
dbopmyny  oObémMa  TIPSIMOYTOJILHOTO
napajienenumnena; OOBSICHITh, KakKOH
MHOTOTPAHHUK HA3bIBAETCSl MHUPAMHUJIOHN,
Kakast nrpamMuza Ha3bIBAETCS
NPaBUIBHOH, YTO Takoe  amodema
NpPaBWJIBHOH  MUPaMHIbI,  MPHUBOIUTH
bopmyny oObéMa mHUpaMUAbL, OOBACHATB,
KaKOE TEeJIO HA3bIBAETCS LIMJIMHIPOM, YTO




Tako€ €ro o0cChb, BBICOTA, OCHOBaHU:,

panuyc, OokoBasi MOBEPXHOCTD,
obpasyromnue, pa3BépTKa OokoBOM
MOBEPXHOCTH,  KakuMU  (popmyramMu

BBIPAXKAIOTCST 00bEM U IUIOLIAb OOKOBOM
MOBEPXHOCTH  IWIMHApPA, OOBSCHSTH,
KaKoe TeJO HAa3bIBAeTCs KOHYCOM, HYTO
Takoe€ €ero OcCb, BBICOTA, OCHOBAHUE,
OOKOBasi TMOBEPXHOCTb, 00pasyroLIne,
pa3Béprka  OOKOBOI MOBEPXHOCTH,
KakuMHU (popMytaMu BBIPAKAOTCS 00BEM
KOHyCa u TJIOIAb OokoBOM
MMOBEPXHOCTH, OOBSICHATS, Kakas
MOBEPXHOCTb  Ha3biBaeTcss cdepoil u
KaKoe TeJO Ha3bIBAETCS IHAPOM, HYTO
Takoe paguyc u nquamerp cdeprl (mmapa),
KakUMHU (popMyitaMu BBIPAKAOTCS 00BEM
mapa U miomaab chepsl, U300pakarb u
pacmo3HaBaTh HAa pHUCYHKaxX MPH3MY,
napajulejienunen, NupaMuny, LHJIAHID,
KOHYC, 1I1ap.

Hrorosoe 6 OTBeuarp Ha BONPOCHI MO HU3YYEHHBIM B
MIOBTOpPEHHE. TEUYEHHE Troja TeMaM, IPHUMEHSTb BCe
U3y4YEHHBIE TEOPEMBbl TMPHU PEIIEHUH
3amad; peuaTb  TECTOBBIE  3aaHUs
0a30BOr0  ypOBHS, pemarb 3ada4d
MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH.
BCET'O 68




