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1. IIVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA YYEBHOT' O IPEAMETA, KYPCA
K auunocmmuvim pezynomamam n3ydyeHus reOMETpUM Ha YPOBHE OCHOBHOI'O OOLIET0 00Opa30BaHUs OTHOCATCS:

V BbIITycKHUKA OYAYT COPMUPOBAHBI

BBIITyCKHUK MOTYYHUT BO3MOXKHOCTb 1Sl GOpMHUpOBaHHUS

® OTBETCTBEHHOE OTHOLIEHHWE K YYEHHIO, T'OTOBHOCTh M CIIOCOOHOCTH OOYYalOIIMXCSl K CaMOPa3BUTHIO H
camM000pa30BaHMIO Ha OCHOBE MOTHBALIUH K O0YUCHHIO M MTO3HAHHIO,

®  OCO3HaHHBIN BBHIOOp AanbHEWIIeld WHIUBHIYaJbHOM TpaeKTOpHM OOpa3oBaHMs Ha 0a3e OPHEHTUPOBKH B MHpE
npodeccuii 1 MpoPecCHOHANBHBIX MPEANOYTEHUH, C YI€TOM YCTOMYHMBBIX IO3HABATENLHBIX HHTEPECOB, a TaKKe
OCHOBBI YBa)KUTEJILHOTO OTHOIICHHS K TPYAY, OIIBIT YYacTHs B COIHAIBHO 3HAYUMOM TPY/IE;

® [EJIOCTHOE MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKH M OOIIECTBEHHOH
MIPaKTHKH, YIUTHIBAIOIIEE COIMAIBLHOE, KyJIbTYPHOE, SI3bIKOBOE, TyXOBHOE MHOT000pa3re COBPEMEHHOTO MHPa;

*  GBIPAJICEHHOU  YCMOUYUBOU  YUeOHO-NO3HABAMENbHOU
MOMUBAYUU U UHMEPECA K YYEHUIO;

* 20MOBHOCMU K CAMOOOPAZ08AHUIO U CAMOBOCTIUMAHUIO,

* KOMNnEemeHYyuu K OOHOBIEHUIO 3HAHUL 8 PA3IUYHBIX 6UOAX
OesmenbHOCmu,

* A0eK8amHuoOUl NOUMUBHOU CAMOOYEHKU U }I'KOHL{EI’H/[MM.

Memanpedmemmnule pe3yivmamat.

YHuBepcajabHbIe
yueOHbIe JeiicTBUS

BalIlycKHUK HAy4uTCs

BI)IHyCKHI/IK TOJIYYUT BO3MOKHOCTb HAYUUTCA

PerynsatuBHbie
YHHBepCAJIbHbIE
yueOHbIe JeiicTBUS

* [[eTIeNI0NIaraHuIo, BKJIIOYas IIOCTAaHOBKY HOBBIX LleNeH, mpeoOpa3oBaHUe NPAKTHYECKOH 3a7a4u B
M03HABATENbHYIO;

* IJJAHUPOBAHUIO ITyTeH TOCTHKECHUS IIETIH;

* yCTaHABJIMBATh IIETICBbIC IPHOPUTETHI;

* CaMOCTOSTENILHO KOHTPOJIMPOBATH CBOE BPEMSI U YIIPABIISATh UM;

*OCHOBaM CaMOKOHTPOJISI, CaMOOLEHKH, HPUHATHS PEUIEHWH W OCYIIECTBICHHS OCO3HAHHOTO
BBIOOpA B yueOHOH M IO3HABATEILHOMN AEATEIHHOCTH.

* CAMOCMOSIMENbHO CMABUMb  HO8ble YueOHble yeau U
3a0ayu;

* OCHOGAM camopeyiayuu 6 Y4eOHOU U NO3HABAMENbHOU
OdessimenbHOCmuU 8 (hopme OCO3HAHHO20 YRPAGIEHUsS. CEOUM
nogedenuem U OesAMENbHOCMbIO,  HANPAGIEHHOU  Ha
docmudicerue noCmaeieHHbIX yeell,

* npuIazame 60Jae6ble YCULUS U NPeodosesams mpyoOHOCmuU
U NPensimcmeust Ha nymu OOCMUdICEHUs. Yeell.

KoMMmyHukaTuBHbBIE
YHHUBepCcaJIbHbIE
yueOHbIe JelcTBUS

* YUUTBIBaTh pa3sHble MHEHHS U CTPEMHUTbCS K KOOPAMHALMU pPa3IMYHbIX MO3ULUA B
COTPYIHHUYECTBE;

* (hopMynupoBaTh COOCTBEHHOE MHEHHE U IO3HUIMIO, apIyMEHTHPOBATh U KOOPAMHUPOBATH €€ C
MO3UIHUSAMU NApTHEPOB B COTPYAHUYECTBE IPH BHIPAOOTKE OOLIEr0 pELICHUs] B COBMECTHOU
JIESTEIIBHOCTH;

* OCYILECTBIIATh
B3aUMOIIOMOIIb;
* 3JIEKBaTHO UCII0JIb30BaTh PEYEBBIE CPEIICTBA JIS PELIEHUS Pa3IMYHbIX KOMMYHUKAaTUBHBIX 3a7a4;
*BJIAJIETh YCTHON ¥ MUCbMEHHOW PEUblo;

* paboTaTek B TpyNne — YCTaHAaBIMBAaTh pabouue OTHOWIEHUS, 3()(PEKTHBHO COTPYyIHHYATH WU
CHocoOCTBOBATh IPOYKTHBHOM KOOIIEPALIUH; *HHTEIPUPOBATHCS B IPYIIITY CBEPCTHUKOB M CTPOUTH
MIPOAYKTUBHOE B3aUMOJAEUCTBUE CO CBEPCTHUKAMHU U B3POCIIBIMU;

* oTroOpakaTh B peud (onucaHue, 00bsSCHEHHUE) CO/IEpKaHNE COBEPIIAEMBIX JEHCTBUH KaK B (hopMe
TPOMKOH COIATIM3UPOBAHHON PedH, TaK U B (hopMe BHYTPEHHEH peUH;

B o6aactu UKT xommereHTHOCTH:

B3aMMHBIA KOHTPOJIb W OKa3blBaTh B COTPYJIHHYECTBE HEOOXOIUMYIO

¢ CO3/1aBaTb  pas3IMIHbLIC T€OMETPHUUCCKHUE 00BEKTBI C HCIIOJIb30BAHHUEM BO3MOKHOCTEH
CrI€IAIbHBIX KOMIIBIOTEPHBIX MHCTPYMEHTOB;
* CO3J1aBaThb JuarpaMmbI Pa3JIMIHbIX BHUI0B (aHFOpI/ITMI/I‘IeCKI/Ie, KOHIICTITYAJIBHBIC,

* yuumvléams — pasHvle  uHmepecvl U 0DOCHOBbIBANMD
COOCMBEHHYI0 NO3UYUIO,

* Opamb Ha cebs UHUYUAMUBY 8 OP2AHUZAYUU COBMECTNHOZ0
Oeticmsus (0enosoe audepcmao);

* ycmpausams 2pynnosvie 00CyxicoeHus u obecneuusamo
00MeH 3HAHUAMU MeXHCOY UNeHAMU epYnnvl Ol APUHAMUSA
IhpexmusnbIX COBMECMHBIX peuenull;

* 8 COBMeCMHOU OesimenrbHOCmU 4EémKO  (DOPMYAUPOBANb
yenu Zcpynnvl U NO360I5Mb €€ YYACMHUKAM NPOSGIimb
UHUYUAMUBY 0151 00CHUICEHUS. IMUX YeJlell.

B o6xactin UKT KOMIIETEHTHOCTH:

* c030a8amb GUPMYATbHBIE MOOELU MPEXMEPHBIX 00BEKMOE.
* UCNONIBL308aMb PA3IUYHBIE NPUEMbL HOUCKA UHDOPMAYUU 8
Humepueme 6 xode yuebHou 0essmenbHOCmU.




KJIaccH()UKAITMOHHBIE, OpPTaHU3AI[OHHBIE, POACTBA W 1p.) B COOTBETCTBHM C pEIIacMBIMHU
3a1auamu;

* HCIIOIH30BATh BO3MOYKHOCTH 3JICKTPOHHOM MOYTHI I HHPOPMAIIMOHHOTO 0OMEHa;

* CTPOUTH MaTEeMaTHYECKHE MOJICIIH.

Ilo3naBartenbHbIC
yHHUBepcaJibHbIe
yueOHbIe JeiicTBUS

* OCHOBaM peajHu3alii MPOSKTHO-UCCIISI0BATEIbCKOM A TEIHbHOCTH;

* ocHoBaM peanuszanuu UKT-komnerenTHOCTH;

* OCYIICCTBIIATh PACHIMPCHHBIA MOUCK WH(YOPMAIUN C UCIOJB30BAaHHEM PECYpCOB OHOIHMOTEK U
WurepHera;

* CO3/1aBaTh U MPEOOPA30BHIBATE MOJICITH M CXEMBI IS PEIICHUS 3a/1a4;

* OCYIICCTBIATh BBIOOp HamOojee 3(P(HEKTUBHBIX CIHOCOOOB PEIICHUS 33aa4 B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* TaBaTh OTPENICIICHUC MTOHITUSM;

* yCTaHABJIMBATh PUYUHHO-CIICICTBEHHBIC CBSI3H;

* OCYIECTBIISATh CPABHEHUE, CEPHAIMIO U KIACCUPHKAIUIO, CAMOCTOSTEIILHO BBIOMpasi OCHOBAHHUS
U KPUTEPUH VISl YKA3aHHBIX JIOTHYECKUX OTIEPAIlHii;

* CTPOUTH KIACCH(DUKAIMIO HA OCHOBE TUXOTOMHYECKOTO AeICHHs (Ha OCHOBE OTPULIAHUS);

* CTPYKTYpHPOBaTh TEKCThI, BKIFOYAsh YMEHHE BBIICISATHh IJIABHOE W BTOPOCTEINEHHOE, TIIABHYIO
HJICIO TEKCTA, BHICTPAUBATH MOCIIECI0BATEIBHOCTh OMUCHIBAEMBIX COOBITHH;

* pabotath ¢ MeradopaMH — TOHHMATh IEPEHOCHBIA CMBICI BBIPAKCHHUH, MOHUMATh H
yIOTPeOIsITh 000POTHI PEYM, MOCTPOCHHBIC HA CKPBITOM YITOJOOJICHHH, O0pa3HOM COJMKECHHH
CJIOB.

* IPUMCHSATH SKOJOTHYCCKOE MBIIUICHHE B IMO3HABATEIBHOW, KOMMYHUKATHBHOM, COIMAIBHOM
MIPAKTUKE U MPO(HECCHOHATBLHON OPUEHTAIINH.

* cmaeums
AKMyanbHOCMb,
* gblOGUCAMb  2UNOME3bl O CEA3SAX U 3AKOHOMEPHOCHAX
cobbImuil, NPOYeccos, 00LEKMOo8s;

* OP2aHU306bI6AMb  UCCIIEO08AHUE  C
eunomes;

* Jenamv yMO3aKNOUeHUs. (UHOYKMUGHOe U N0 AHANO2UY) U
6b18600bL HA OCHOGE APSYMEHMAYUlL;

* UCNONL308AMb  KOMNLIOMEPHOE — MOOCIUPOBAHUe 6
NPOEKMHO-UCCACO08AMENbCKOU OCAMENbHOCIL

npobnemy, apaymenmuposams eé

yeavro  npoeepKu

Ilpeomemnvimu pe3yrvmamamu sBISIOTCSL:

1. Tpe6oBanus k pesyiabtatam ocsoenuss OQOII OO0 IlnanupyemMble pe3y/ibTaThl OCBOCHUSI Y4eOHOT O
oroc (P1roC 000) npeaMera, Kypca
000 (YTOYHEHHE ¥ KOHKPeTH3aIus)
Maremaruka. Anre6pa. ['eomerpusd. Undopmaruka: TCeomerpus
1154. 1) ¢dopmupoBaHue IpEACTaBICHUI O MaTeMaTHKE Kak O METO/e II03HAHUS JIeHCTBUTENBHOCTH, Harasanas reomerpust

MO3BOJISTIOIIEM ONHCHIBATH M U3Y4aTh peabHbIE TIPOLIECCH U ABJICHHUS:

OCO3HaHHE POJI MaTeMaTHKH B pa3BuTHU Poccnm n Mupa;

BO3MOXKHOCTb IPHUBECTH HPHUMEPHl U3 OTEYECTBEHHON M BCEMUPHOM HCTOPUM MAaTEMAaTUYECKHX
OTKPBITUI U UX aBTOPOB;

2) pa3BUTHE yMEHHMH paboTaTh C Y4eOHbIM MaTeMaTHYeCKHMM TEKCTOM (aHalIM3UpOBATh, H3BIIEKATh
HeoOxonuMylo MH(OpManuio), TOYHO M TPAMOTHO BBIPaXKaThb CBOM MBICIH C NPUMEHEHHEM MaTeMaTHYeCKOH
TEPMHHOJIOTMM ¥ CHMBOJIMKH, IPOBOJWTH KiaccH(UKalmu, JOrHdeckne OOOCHOBAaHUS, JOKa3aTelbCTBa
MaTeMaTHYECKUX yTBEPKACHUI:

OTEPHPOBAHNE TOHATHAMH: MHOXECTBO, 3JIEMEHT MHOXECTBA, IOAMHOXKECTBO, HPHUHAIIECKHOCTD,
HaXOJKICHUE TTePeCcedeHN s, 00beANHEHHS TOIMHOKECTBA B MMPOCTEHIITNX CUTYAINIX;

peleHne CI0KETHBIX 33/]1a9 Pa3HbIX THIIOB HA BCE apH()METHUECKUE NeHCTBUS;

IIPUMEHEHNE Croco0a TOWCKAa PelIeHHs 3aJadd, B KOTOPOM PacCy)KICHHE CTPOUTCS OT YCIOBHS K

BrinyckHUK Hay4uTCs:
1) pacmo3HaBaTh Ha 4epTeXkaX, PHCYHKAX, MOJENAX H B

OKpY)KaloIlleM MHUpe IUIOCKHE M MPOCTPAHCTBEHHBIE
reoMeTpuueckue GpUrypsi;
2) pacno3HaBaTh  pa3BEPTKU  Kyba,  MPSIMOYTOJBHOTO

napajienenunesna, MOpaBUIBHON NHpamMHAbl, LUIMHApPA H
KOHYCa;
3) ompeznenAaTh MO JUHEHHBIM pa3MepaM pPasBEPTKU (HHTYpPHI
JTMHEHHBIE pa3Mepsl caMoi GUTYpHI 1 HA000pOT;
4) BBIYKCIATE 00BEM MPSIMOYTOIBHOTO MapaslIeeHiIe a.
Boiny cKHUK noayyum 603mMO*CHOCMb.!
5) sviuucasmo 06bEMbL NpOCMPaAHCMBEHHbIX




TpeOOBaHUIO WM OT TPEOOBaHUS K YCIOBHIO;

COCTaBJIICHHE IIJJaHA pEIICHUs 3aJa4d, BbIACICHHE JTallOB €€  PELICHHS,
BBIYUCIIUTEIBHBIX PE3YNBTATOB B 33/1a4e, UCCIEI0BAHNE MTOIYYEHHOTO PEIICHUS 3a1a4H;

HaXO0KJEHHE MPOLEHTA OT YHCJA, YHACHA O MPOLEHTY OT HErO, HAXOXKAEHHUs MPOLUEHTHOTO OTHOLIEHHS
JIBYX 4HCEIl, HAX0)KICHHS MPOLICHTHOTO CHIYKEHHUS MIIM IPOLIEHTHOTO MOBBIIICHNUS BETUYNHBI;

pelleHue JOrMYecKHX 3a/1ay;

3) pa3BuUTHE INpPEACTABJICHUH O YUCIE M YUCIOBBIX CHCTEMaxX OT HATYPaJbHBIX 10 ACHCTBUTEIBHBIX
YHCeIT; OBJIQICHUE HaBbIKAaMH YCTHBIX, MTUCbMEHHBIX, HHCTPYMEHTAIbHBIX BHIYUCICHUI:

OIIEpUpPOBAHUE IOHATHSIMHU: HAaTypajbHOE YHUCJIO, IIeJ0€ YUCIO, OOBIKHOBEHHAs APOOb, NEeCATHYHAS
JIpo0b, CMEIIaHHOE YHCIIO, PAIIMOHAILHOE YHCIIO, UPPAIHOHAIBEHOE YUCIIO;

UCIIONIb30BAaHNE CBOWCTBA YKCEN U 3aKOHOB apU(PMETHYECKUX ONEpaIfii ¢ YHCIaMH IPH BBHIIOIHEHUU
BBIYMCIICHUH;

HCTIOJB30BaHUE MPHU3HAKOB ACTMMOCTH Ha 2, 5, 3, 9, 10 mpu BBHIONHEHWH BBIYUCICHUHA W pPEIICHUH
3a1a4;

BBINOJIHEHHE OKPYTJICHUS YUCENl B COOTBETCTBHH C IIPABUIIAMY;

CpaBHEHHE YHCEN;

OILICHUBaHNE 3HAUYEHUS KBaJPATHOTO KOPHS U3 MOJI0KUTEIBHOTO LENOT0 YHCa;

4) oBlazeHHE CUMBOJIBHBIM  SI3BIKOM  anreOpbl, IpUEMaMH  BBIIOJHEHHS  TOXIECTBEHHBIX
npeoOpa3oBaHKUil BHIPAKEHUH, PEIICHHs] YpaBHEHH, CUCTEM ypaBHEHHH, HEPABEHCTB M CHCTEM HEPABEHCTB;
YMEHHS MOJEIHPOBaTh pEalbHbIE CHUTYallMd Ha $3bIKE aireOphl, HCCIIEJ0BATh IOCTPOCHHBIE MOJIENHU C
UCIIOJIb30BAaHKUEM amiapara anreOpbl, HHTEPIPETHPOBATh NOJTYUYSHHBIN pe3yIbTat:

BBIIIOJTHEHHE HECJIOKHBIX MpeoOpa3oBaHMil Uil BBIYMCICHHS 3HAYCHUH YHCIIOBBIX BBIPQKECHHH,
COJIEpKAIMX CTENEHH C HaTypaJIbHBIM II0Ka3aTeNeM, CTENIEHHU C LENbIM OTPULIATENBHBIM OKA3aTENEM;

BBINTOJTHEHHNE HECIIOXKHBIX MPe0Opa3oBaHmil IIETbIX, APOOHO palMOHAIBHBIX BBIPDAKEHUH W BBIPAKCHHH C
KBaJIpaTHBIMH KOPHSMH; PacKpbIBaTh CKOOKH, NPHBOAWTH MOJOOHBIE ciaraeMble, HCIIOIb30BaTh (HOPMYIIBI
COKpAIIIEHHOTO YMHOKECHHS;

pellleHre TMHEHHBIX U KBaJPaTHBIX YPaBHEHUH U HEPABEHCTB, YPABHEHUI M HEPABEHCTB, CBOJAILUXCA K
JVHEHHBIM WM KBaJPaTHBIM, CHCTEM YPaBHEHHII M HEPaBEHCTB, M300pakCHHE PEIICHWH HEPaBEHCTB M HMX
CUCTEM Ha YUCIIOBOM MPSIMOM;

5) oBiajieHue cUCTEMOMN (PYHKIIMOHAIBHBIX MMOHSATHH, Pa3BUTHE YMEHHS UCIIOJIL30BaTh (PYHKIIMOHAIBLHO-
rpaduyeckue NpecTaBieHHs ISl PEIleHHs Pa3IMYHbIX MaTeMaTHYeCKHX 3a/ad, JJIsl ONHMCaHMs W aHaiu3a
peaJIbHBIX 3aBUCUMOCTEM:

ONPEJEJICHUE IIOJOXKEHUSI TOYKU II0 €€ KOOpAUHATaM, KOOPJAMHATHI TOYKU II0 €€ IIOJOKEHUIO0 Ha
IJIOCKOCTH;

HaxoXJeHne 1o rpaduky 3HadeHUH (QyHKINHM, 00NACTH ONpeneNeHus,, MHOXECTBA 3HAYCHUH, Hyiel
(YHKIIMM, TPOMEXYTKOB 3HAKOIOCTOSHCTBA, INPOMEXYTKOB BO3PacTaHWs M YObIBaHUs, HauOOJBLIETO H
HaMMEHBIIIEr0 3HaYeHHs (QYHKINH;

MocTpoeHue rpaduka JMHEHHON U KBaAPaTHUHOH QyHKINH;

orepupoBaHre Ha 0a30BOM YpPOBHE IOHATHSIMU: IOCIEOBATEIBHOCTh, apu(MeTHUECKas MPOTpeccHs,
TeOMETpUYECKas IPOrPEeCcCHs;

HCTIOJIb30BaHUE CBOICTB JIMHEHHON M KBaIpaTUYHOW (HYHKIMHA M MX Tpa(uKOB IpH PEIICHUH 3a/1ad U3
JIPYTHX y4eOHBIX IPEIMETOB;

6) OBIIaIEHNE TEOMETPUUIECKIM SI3BIKOM; Pa3BUTHE YMEHHS HCIIOJIB30BATh €0 IS ONHMCAHUS MPEIMETOB
OKPY’KaIONIET0 MHpA; pa3BUTHE TNPOCTPAHCTBEHHBIX IPEACTaBICHUH, M300pa3sHUTENbHBIX YMEHHH, HABBIKOB

HHTEPIIpeTanus

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

2eomMempuueckux — Queyp,  cOCMAagIeHHbIX
NPAMOY20bHbIX NAPALNELeNUNEO08;
yemyoums U pasgumv  NpeocmagieHus o
NPOCMPANCIMBEHHBIX 2e0MEMPULECKUX Pueypax;
NpUMEeHAMb NOHAMUE PA36EPMKU O GbINOIHEHUS
NPAKMU4ecKux paciémoa.

I'eomerpuueckne Gpurypsi
BpInyckHUK HAy4YHUTCSL:

us
6)

7)

IIOJIB30BATHCA SA3BIKOM TreoMETpru JJIsL OIIKMCaHUuA
npeaMETOB  OKPYXKAKMICro MHUpa W HUX  B3aUMHOTIO
PACIIOJIOKECHUA,

pacro3HaBaTh M HM300pakaTh Ha YepTeXax M PHUCYHKaX
reoMeTpruecKue GUTYphl 1 X KOHPHUTYpanny;
HaXOJWTh 3HAYCHUS JJIMH JIMHEHHBIX 3JIEMEHTOB QUTYp H
UX OTHOIIEHHMs, rpagycHyro mepy yrios ot 0° mo 180°,
MPUMEHSS ONpENEeNICHNs, CBOMCTBA W NMPU3HAKH (QUTYp H
UX 3JIEMEHTOB, OTHOmIeHUs (uryp (paBeHCTBO, momodue,
CHUMMETPHH, [TIOBOPOT, MapaJUIEIbHbII IEPEHOC);
OINEpUpPOBATH C HAYAIBHBIMHM TOHATUSAMU TPUTOHOMETPUU
W BBINIOJIHATH AJIEMEHTApHbIE ONepaluy Haj (QYHKIHIMH
YIJIOB;
pewmiath 3aJaydl  Ha  JIOKas3aTeNbCTBO, OIMpasch Ha
M3ydCHHBIE CBOMCTBA (UI'Yp M OTHOIICHHH MEXIY HUMH H
MPUMEHSS N3yYCHHBIC METO/BI JOKa3aTeIbCTB;
penaTth HECIOXKHBIE 33/a4d Ha IOCTPOCHHE, ITPUMEHSIS
OCHOBHBIE aJITOPUTMBI TOCTPOEHHS C TIOMOIIBIO IUPKYJIIS 1
JIMHEHKH;
pemiate  IpocTeime
MPOCTPAHCTBE.
Buinycknux nonyuum 603mMoxcHOCmb!
061a0emb Memooamyu pewenus 3a0ay HA GbIYUCTEHUS U
00KA3amenbCmea:; Memooom Om NpomueHo20, MemoooM
nooobus, memooom nepeboopa 6apuaHmos u Memooom
2eoMempuiecKux Mecm modex;
npuobpecmu  Onvlm  NPUMEHEHUs  aneedpauiecKkozo U
MPUSOHOMEMPULECKO20 ARNAPAMA U UOell OBUICEHUS NPU
PeWeHUY 2e0MemPUIECKUX 3a0a,;
061a0ems MpaouyUOHHOU CXeMOlU peuleHus 3a0ay Ha No-
cmpoeHue ¢ NOMOWbIO YUPKYIA U JUHEUKU: aHATU3,
nocmpoenue, 00Ka3ameibCmeo U UCcied08anue;
HayyumsCs pewiams 3a0ayu Ha NOCMpOeHue Memooom
2e0Mempuiecko20 Mecma mo4ex u Memooom noooous;
npuobpecmu onwvim uccnedosanus ceolicms
NAAHUMEMPUYECKUX huayp ¢ NOMOWBIO KOMNbIOMEPHBIX

IJIAHUMCTPUYICCKUEC 3adavdud B




T€OMETPUYECKUX TIOCTPOCHUI:

OTIEpPUPOBAHUE TOHATHAMH: (HUIypa, TOYKa, OTPE30K, IpsAMasd, JIyd, JIOMaHas, yrojl, MHOTOYTOJbHHK,
TPEYTOJNILHUK M 4YETBIPEXYTOJbHUK, MPSIMOYrONBHHK W KBaApaT, OKPYKHOCTb M KpPYI, IPSMOYTOJIBHBIN
napaJulesIeuIe 1, Ky0, map; n300paxxeHne U3y4aeMbIX GUTYp OT PyKH M C TIOMOIIBIO THHEHKH U LIUPKYJIS;

BBINOJIHEHHE U3MEPEHNUS AJIUH, PACCTOSHUN, BEITMYUH YITIOB C IIOMOLIBIO HHCTPYMEHTOB [UIS H3MEPEHUI
JUIMH U yTJIOB;

7) dbopmHupOBaHHE CHCTEMAaTHYECKUX 3HAaHHH O IUIOCKHX (UIypax M MX CBOWCTBaX, NMPEJCTaBICHUH O
MPOCTEHIINX MPOCTPAHCTBEHHBIX TeJIaX; Pa3BUTHE YMEHMH MOJENIHUPOBAHUS PEANbHBIX CUTyallUi Ha S3bIKE
TEeOMETpPUH, HCCIEJOBAHUS MOCTPOCHHON MOJENU C HCIOJIb30BAHUEM I€OMETPUUYECKHX IMOHATUN U TEOpeM,
anmnapaTa anreOpbl, pelIeH!si TeOMETPUUESCKHUX U MPAKTUYECKUX 3a]ay:

ornepupoBaHHe Ha 0a30BOM YpOBHE MOHSATHSAMH: PpaBEHCTBO (UIYyp, NapauIeNbHOCTh U
HNEPHEHIUKYIISIPHOCTD IPSMBIX, YTJIBI MEXKIY MPSIMBIMH, NEPIEHANKYIISAP, HAKIOHHAS, ITPOEKIIUS;

IIPOBEACHUE JOKA3ATENbCTB B TEOMETPHU;

orepupoBaHre Ha 0a30BOM YPOBHE NMOHATHAMH: BEKTOpP, CyMMa BEKTOPOB, ITPOM3BEICHHE BEKTOpa Ha
YHUCII0, KOOPJUHATHI Ha IIOCKOCTH;

pelIeHne 3a7ad Ha HAXOXKACHHE T'€OMETPHUYECKHMX BEJIMUMH (AMHA M PACCTOSHUE, BEIMYMHA YA,
IUIONIAb) TI0 0OpasliaM WK alrOpHTMaM;

8) oBiajgeHHe MNPOCTEUITMMHU croco0aMy TPENCTaBICHUS M aHalu3a CTAaTHCTUYECKUX JIaHHBIX;
(hopMHpOBaHUE MPEICTABICHUH O CTATUCTUYECKMX 3aKOHOMEPHOCTSX B pPEabHOM MHPE W O pa3IMuHBIX
Croco0ax MX M3y4eHHs, O MPOCTEHIINX BEPOSATHOCTHBIX MOJIEIISX; Pa3BUTHE YMEHUH M3BJeKaTh HH(opManuio,
NPE/ICTaBICHHYIO B TaONUIAax, Ha JAuarpaMmax, rpadukax, ONUCHIBATH ¥ aHAIU3UPOBATh MAaCCHUBBI YHCIIOBBIX
JITAaHHBIX C TOMOIIBIO MOJXOAAIINX CTATUCTUUYECKUX XapaKTePUCTHK, UCIIOIB30BaTh IOHUMAaHHE BEPOSITHOCTHBIX
CBOWCTB OKPYKAIOIIUX SBICHUIN NPU NPUHATUN PEILICHHUN:

(opMHpOBaHHE TIPEICTaBICHHS O CTaTUCTUYECKUX XapaKTCPUCTHKAX,
COOBITHS;

pelIeHne NPOCTEHIINX KOMOMHATOPHBIX 33/1a4;

OTIpeJIeTICHHE OCHOBHBIX CTATHCTHYECKHUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;

OILIEHMBAHKE ¥ BBIYHCIICHHE BEPOSITHOCTH COOBITHS B MPOCTEHIIINX CITydasix;

HaJIMYME TPEACTABICHUS O POJIM MPAKTHYECKH JIOCTOBEPHBIX U MAJIOBEPOATHBIX COOBITHIL, O POJIM 3aKOHA
OOJBIINX YHCENl B MACCOBBIX SBJICHUSAX;

YMEHHE CPaBHHBATH OCHOBHBIC CTATHCTHYECKHE XapaKTEPHCTUKH, MOIYy4YEHHBIE B MPOIECCE PEIICHUST
MIPUKJIATHON 3a1a4H, U3yUEHHs PEaIbHOTO SIBJICHMUS,

9) pa3BuTHE yMEHHI NPUMEHSTh H3y4YCHHBIE IOHSATHS, PE3yJIbTaThl, METOABI Ui pEIleHHs 3ajad
MPAaKTUYECKOTO XapakTepa M 3afad W3 CMEXHBIX TUCHUIUIMH C HCHOJB30BAHHEM NPU HEOOXOAUMOCTH
CIPaBOYHBIX MaTEPHUAIIOB, KOMIIBIOTEPA, IOJIB30BAThCS OLIEHKOM U MPUKUAKON NP MPAKTHYECKUX pacUeTax:

pacrno3HaBaHME BEPHBIX U HEBEPHBIX BBICKA3bIBAHUIA;

OILICHUBAaHME Pe3yNbTaTOB BRIYUCICHUN TIPU PEIICHUH IPAKTUYECKHUX 3a/a4;

BBINOJIHEHHE CPAaBHEHUSI YHCEN B PeabHbBIX CUTYaLUsX;

UCIIONIb30BAHKME YHCIIOBBIX BBIPAXKEHHUH NPH PELIEHUH NMPAKTHUECKHUX 3a/1ad U 33/1a4 U3 JPYTHX YYeOHBIX
HIpEeMETOB;

peleHne NpakTHIeCKHUX 3aa4 C MPIMEHEHHEM POCTEHIINX CBOUCTB (QHUTYD;

BBITTOJTHEHHE MPOCTEHIINX MOCTPOSHUH M N3MEPEHUI Ha MECTHOCTH, HEOOXOIUMBIX B PEaJbHOM KU3HM,

10) dbopmupoBanne MHPOPMAHOHHON U ANTOPUTMHIECKON KyJIBTYPbI; (DOPMHUPOBAHIE IIPEACTABICHUS
0 KOMITBIOTEpE KaK YHHBEPCAIHHOM YCTPOWCTBE 00pabOTKM MH(GOpPMAIMH; Pa3BUTHE OCHOBHBIX HABBIKOB U

BCPOATHOCTHU cnyqaﬁHoro

13)

1)

2)
3)
4)

5)

6)

7)

8)

9)

1

2)

npozpamm,
npuobpecmu Onwim GbINOIHEHUS NPOEKMO8 N0 MeMAaM.
«['eomempuueckue npeobpazoeanus Ha NIOCKOCHUY,
«Ilocmpoenue ompeskoe no gopmyney.
H3mepenne reoMeTpuYecKUX BeJHYHH
BpInyckHUK HAy4qHUTCSL:
UCIIONIb30BaTh CBOMCTBA W3MEpPEHMsl UIMH, IUIOIAneH M
YIJIOB NPH PELICHHUHM 33124 Ha HaX0XKACHHUE JUTUHBI OTpe3Ka,
JUTMHBI OKPYKHOCTH, JUIMHBI IyT'M OKPYKHOCTH, I'PajyCHOU
MEpHI yIia;
BBIYHCIIATh JJIMHBI JIMHEHHBIX 3JIEMEHTOB (UTYp M HX
YTJIBI, UCHONB3Ys (OPMYIIBI [UIMHBI OKPYKHOCTH U JJIHHBI
IYTH OKPY>KHOCTH, (DOpMYJIIBI TUTOImaneii Gpuryp;
BBIYHCIIATh IUIOMIAN TPEYrOJIbHUKOB, MPSMOYTOJIEHHUKOB,
MapaJuIeNorpaMMOB, TPATIEIUH, KPYTOB 1 CEKTOPOB;
BBIYHCIIATE JUINHY OKPY>KHOCTH, JUTHHY JYTH OKPY)KHOCTH;
pemiate 3ajayd Ha JIOKAa3aTEIbCTBO C HCIIOJIB30BAHHEM
(GbopMyn UITMHBI OKPY)KHOCTH M JJIMHBI IyT'M OKPY)KHOCTH,
dbopmyi mwionanei hpuryp;
pelars NpaKTHYeCKUe 3a/1auu, CBSI3aHHbBIE C HAXOXKACHHEM
reOMETPUYECKUX BEJIMYHH (MCIONB3Ysl IPH HEOOXOAUMOCTH
CIPaBOYHHUKH U TEXHHYECKUE CPEJICTBA).
BoinyckHux nomyuum 03mMoicHOCHb:
BLIYUCTIAMNG NAOWAOU USYD, COCABNIEHHBIX U3 O8YX UIU
bonee NPAMOY20716bHUKOG, napanienocpammos,
Mpey2onbHUKO8, Kpyea U CeKmopa,
BLIYUCHAML — NAOWAOU — MHO20V20JbHUKOS, — UCNONb3YSL
OMHOWEHUA PABHOBENUKOCIU U PABHOCOCMABIEHHOCIU,
npuobpecmu  OnvIM  NPUMEHEHUA — An2edpauyeckozo U
MPUSOHOMEMPUUECKO20 annapama u uoeti 08UdICeHUs npu
peuieHuu 3adau Ha svluucnenue niaowaoet
MHO20Y20TbHUKO8.
Koopaunatsl
BrinyckHUK Hay4uTCs:
BBIYHCIIATE JUIMHY OTpE3Ka 110 KOOPJHHATaM €ro
KOHIIOB;  BBIYMCIIITH  KOODJMHATHI  CEPEIHMHBI
OTpe3Ka;
WCIIONIb30BaTh ~ KOOPJIMHATHBIH ~ METOJ
N3y4YEHUs] CBOUCTB NPSAMBIX 1 OKPYXHOCTEH.
BoinyckHux noayuum 03mModcHOCHb:

IS

3) oenademv KOOPOUHAMHBIM Memooom
pewenuss  3a0a¥  HA  GbIYUCAEHUE U
00Ka3amenbCmeo,

4) npuobpecmu onvim UCNONIb308AHUS




YMEHHU UCTIOJIB30BAHUS KOMITBIOTEPHBIX YCTPOUCTB;

11) ¢dopmupoBaHne TpEACTABICHHS 00 OCHOBHBIX H3YYaeMBIX MOHATHAX: WHPOPMALHS, AITOPHTM,
MOJCHIb - U UX CBOMCTBAX;

12) pa3BuTHE aNTOPUTMUYECKOTO MBIIIICHUS, HEOOXOAMMOTO UIA MPOo(EeCCHOHATBHOMN NeATeIHHOCTH B
COBPEMECHHOM OOIIIECTBE; pa3BUTHE YMEHHI COCTABUTH M 3aIMCATh aJTOPUTM Ul KOHKPETHOTO MCIOIHHUTES;
(¢opmupoBaHue 3HaHMH 00 aNrOPUTMHYECKUX KOHCTPYKIHMAX, JIOTHYECKHX 3HAUYEHHAX M OIEpaIysix;
3HAaKOMCTBO C OJHUM H3 S3BIKOB INPOTPAMMHPOBAHMS M OCHOBHBIMHM AITOPUTMHYECKUMHU CTPYKTYpaMH -
JIMHEHHOM, YCIOBHOM U LIUKJINYECKOM;

13) ¢dopmupoBanue ymeHui Qopmanuzanuu ¥ CTPYKTypHUpOBaHHS MH(OPMALMH, YMEHHs BbIOMPATh
CIoco0 TpeNCTaBIeHUs IaHHBIX B COOTBETCTBUU C IIOCTABICHHOHM 3amauedl - TaOnumpl, cXembl, rpaduky,
JarpaMMBl, ¢ UCIIOJIb30BAaHUEM COOTBETCTBYIOIINX NPOIPAMMHBIX CPEIICTB 00pAaOOTKH JIaHHBIX;

14) ¢dopmupoBaHNEe HABHIKOB M yYMEHHI 0O€30IIaCHOTO W IIEIeCOO0pa3HOTO TOBEIEHHS IpH padoTre ¢
KOMITBIOTEPHBIMH IIpOrpaMMamMu 1 B VIHTEepHETE, yMEHUS COOI0AaTh HOPMBI MH()OPMAMOHHOM ITHKHU U TIPaBa;

15) s crenpIx 1 cnaboBUIAINX 00YJaOIIIXCS:

BJAJICHUE NpaBHIAMHU 3allUCH MaTeMaTHYeCKUX (OPMYJT M CICHHAIBHBIX 3HAKOB pelbe(HO-TOUeHHON
cucteMsl obo3HadeHnit JI. Bpaitns;

BJIAJICHUE TaKTHJILHO-OCS3aTENIBHBIM CIIOCOOOM 00CIIEeI0BaHMS M BOCTIPHATHS PeNbeHBIX N300parkeHUI
MPEIMETOB, KOHTYPHBIX N300paKeHUH reOMETPUYECKUX QUTYD H T.II.;

YMEHHE 4YHTaTh peiibedHble TpadUKHd 3JICMCHTApHBIX (YHKIUHA Ha KOOPAWHATHOM IUIOCKOCTH,
MPUMEHSTD CIIeIHaTIbHBIE TPUCIOCOOICHUS ISl pelibeHOTO YepUYCHUS;

BJIaJICHUE OCHOBHBIM (DYHKIIMOHAJIOM NPOTrPaMMBbl HEBH3YaJbHOTO JOCTyNa K WH(OpMalWu Ha SKpaHe
I1K, YMEHHE  HUCIIOJIb30BaTh  INEPCOHAIBHBIE  TU(IOTEXHUYECKHE cpeactBa  MH(POPMAIMOHHO-
KOMMYHHKAIIMOHHOTO JOCTYTIA CIETIBIMU 00yJarOIIMHUCS;

16) nst 06ydaromuxcs ¢ HapyIIECHUSIMH OITOPHO-BUTaTEIbHOTO alllapara:

BJIAJICHUE CHENUAIbHBIMA KOMIBIOTEPHBIMH CPEACTBAMHU IPEJCTABICHHS U aHAJIN3a JIAaHHBIX U yMEHHE
UCIIONIb30BaTh IEPCOHANBHBIE CPEICTBA JOCTYNa C yYETOM JBUTaTENbHBIX, pPEUECIBUTATEIBHBIX U CEHCOPHBIX
HapyLICHUI;

YMEHHE UCIIOIh30BaTh NEPCOHAIBHBIE CPEJICTBA JOCTYIIA.

KOMNbIOMEPHLIX  NpocpamMm  Oisl  aHAIU3d
YACMHBIX CYUAe8 83AUMHO20 PACTONONCEHUs
OKpYHCHOCMEN U NPAMbBIX,

5) npuobpecmu onvim 6binoIHEHUS NPOEKMOE HA MeMy
«IIpumenenue KOOPOUHAMHO20 MEMOOA NPU PeleHUU 3a0ay Ha
8blYUCIEHUE U OOKA3AMETbCTNEOY.

Bexkropsl

BhINYCKHUK Hay4UTCS:

. OIMEPHUPOBATH C BEKTOPAMHU: HAXOIUTh CYMMY M Pa3HOCTh
JIByX BEKTOPOB, 33J]aHHBIX T€OMETPUICCKHU, HAXOUTH BEKTOP,
paBHBII MPOU3BECHUIO 3a]aHHOTO BEKTOpA Ha YUCIIO;

. HAaXOJWUTHh JJII BEKTOPOB, 3aJaHHBIX KOOPIWHATAMH:
JUIMHY BEKTOpa, KOOPIWHATHI CYMMBI W Pa3HOCTH ABYX H
Ooiee BEKTOPOB, KOOPAMHATHI MPOM3BEICHUS BEKTOpa Ha
YUCTIO, TPUMEHSSI TPH HEOOXOIUMOCTH COUYCTATEIBHBIM,
TIEPEeMECTUTENHHBIN U PacpeIeIUTEIbHBINA 3aKOHEI;

. BBIYMCIISITH  CKaISIPHOE  TPOU3BENICHUE
HaXOIUTh  YTOJ  MEXIY  BEKTOpaMu,
MEPIICHANKYJIIPHOCTD MPSIMBIX.

Boinycknux nomyuum 603moicHoCHb:
4) oerademv 6eKMOPHLIM MEMOOOM OISl PEUleHUsl 3a0ay Ha
gvluUCTIeHUe U O0KA3AMenbCmeo;

5) npuobpecmu onvim evinonnenus npoexkmos na memy «llpu-

MeHeHUe BeKMOPHO20 Memood Npu peuleHuu 3a0ay Ha 6bl-

yucienue u 00Ka3amenbCmeoy.

BEKTOPOB,
yCTaHaBJIUBaTh

2. COAEPXKAHHME YYEBHOI'O TIPEJIMETA, KYPCA

Harasignasi reomerpusi. Harnmsaueie npeactaBieHns 0 MPOCTPAHCTBEHHBIX (PpuUrypax: KyO, mapajuieNenure1, mpu3Ma, mupamMmua, map, chepa,
KoHyc, muauHAp. M3o0pakeHue mnpocTtpaHcTBeHHBIX ¢Guryp. Ilpumepsr cedenuit. MuororpanHuku. [IpaBuibHble MHOTOTpaHHUKHU. [Ipumepbl
Pa3BEPTOK MHOTOTPAHHUKOB, IWJIMHIPA U KOHYCA.

[Tonstre 06béMa; equHUIIBI 00bEMA. OOBEM IPSIMOYTOIBHOTO TIapasuIeNenuneaa, Kyoa.

I'eomerpuueckue gurypsl. [Ipsveie u yriael. Touka, npsmast, Toiockoctb. OTpe3ok, ayd. Yroa. Buasl yriioB. BepTukanbHble U CMEXHBIC YTIIHL.
buccekrpuca yria.

[TapannensHbie U nepecekaronmecs npsameie. [lepneHaukysipHbie npsmbie. T€OpeMbl 0 MapalIeIbHOCTH W MEPIEHIUKYISPHOCTA TPSMBbIX.
[lepnenaukynsip U HaKJIOHHAS K TpsiMoii. CepeIMHHBIN NEPIEHAUKYIISAP K OTPE3KY.



I'eomerpuueckoe MecTo Touek. CBOICTBa OMCCEKTPUCHI yTJia M CEPEIUHHOIO MEPIEHIUKYIISIPa K OTPE3KY.

Tpeyronbuuk. Beicora, Mmequana, OuccekTpuca, CpeiHss JIMHUS TpeyroibHUKa. PaBHOOEIpeHHbIE U PAaBHOCTOPOHHKE TPEYTOJIbHUKH; CBOMCTBA U
MPU3HAKH PAaBHOOEAPEHHOTO TpeyroyibHUKA. [Ipu3HaKy paBeHCTBa TPEyroiabHUKOB. HepaBeHCTBO TpeyroiabHUKa. COOTHOMIEHUS MEXIY CTOPOHAMH U
yIilaMH TPEYrOJbHUKA.

CymmMma yriioB TpeyroibHUKa. BHemmnue yribl Tpeyroipauka. Teopema @aneca. Ilogobue tpeyronpHukos. [IpusHaku mogoOust TpeyroibHUKOB.
Teopema Iludaropa. Cuayc, KOCHHYC, TAHTCHC, KOTAHI'€HC OCTPOrO yriia MpsAMOYTOJbLHOro TpeyrojbHuKa U yriaoB ot 0° go 180°; mpuBeaeHue K
ocTpoMy yrily. Pemienue npsMoyrojbHbIX TPeYroabHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOpPMYIIbl, CBA3BIBAIOLINE CUHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC OJHOIO M TOr0 K€ yria. PelleHWe TpeyroapbHUKOB: TE€OpeMa KOCHHYCOB M TEOPEMa CHHYCOB. 3aMedaTelbHble TOYKH
TPEYrOJIbHUKA.

Yereipéxyronpuuk. IlapannenorpamMM, ero coiicTBa M npu3Haku. IIpsMOyroiabHHK, KBagpaT, poMO, MX CBOMCTBa M mpu3Haku. Tpanenus,
CpEIHSs JIMHUS TPANELHH.

MHoroyronsHUK. Beinykiible MHOTOyronbHUKH. CymMMa yIiioB BBITYKJIOIO MHOTOYrOJIbHUKA. [IpaBUiibHBIE MHOTOYTOJIbHUKH.

OxpyxHocTh u Kkpyr. [yra, xopna. Cekrtop, cermeHT. lleHTpasibHbBI yroi, BIHMCaHHBIM yros, BeJIMYMHA BIOUCAHHOrO yria. B3aumHoe
PacrosoKeHue NPsMO U OKPYKHOCTH, IBYX OKpykHOCTe. KacartenmpHas M ceKkymas K OKPYKHOCTH, HMX CBOWCTBA.

BnucanHble U ONMCAaHHbIE MHOTOYTOJIBHUKH. OKpY)KHOCTb, BIMCAHHasi B TPEYroOJIbHUK, U OKPY>KHOCTb, OIMCAaHHAs OKOJO TPEYroJbHUKA.
BrnircaHHbIE ¥ ONMCAHHBIE OKPYKHOCTH IIPABHUIIBHOIO MHOTOYT OJIbHUKA.

I'eomeTrpuueckue npeodpasoBanusd. [lonsatue o paBeHcTBe puryp. [loHsATHE O ABM)KEHMU: OCEBask U LIEHTPAJIbHAs CUMMETPUH, MapaljiesIbHbIN
nepeHoc, noBoport. IlonsTre o nogoduu GUryp u roMOTETHH.

[TocTpoeHust ¢ momMouIbl0 HUPKYJIS U JnHEeHKU. OCHOBHBIE 3a/la4d HA MOCTPOCHME: JIEJIEHHE OTpe3Ka I0I0JlaM; IMOCTPOEHUE YIa, PaBHOTO
JAHHOMY; IOCTPOEHHE TPEYroJbHUKA IO TPEM CTOPOHAM; ITOCTPOEHHE MEPIEHUKYIISIpa K MPSIMOM; MOCTpOeHHe OMCCEKTPUCHI YIJIa; JeJIeHUe OTpe3ka
Ha 71 PaBHBIX YaCTEH.

Pemienue 3a1a4 Ha BBIYMCIICHUE, 1OKA3aTEIbCTBO U MOCTPOEHHE C MCIIOJIb30BAaHUEM CBOMCTB M3YUEHHBIX QUTYP.

HN3mepenue reoMeTpuyecKux BeJU4nH. /[nuHa otpeska. PaccTosiHue OT TOUKHM 10 NPsAMOM. PaccTosiHue Mexay napajuieIbHBIMU IPSIMBIMHU.

IlepumeTp MHOTOYTOJIbHMKA.

JInvHa OKPY>KHOCTH, YUCJIO TI; JUINHA YT OKPYKHOCTH.

I'panycHast Mepa yria, COOTBETCTBUE MEXKAY BEJIMYMHOMN LIEHTPAIIBHOIO YIJIa U JJIMHOW TYyTH OKPYKHOCTH.

[TonsTre mnomanu miuockux ¢uryp. PaBHococTaBieHHble U paBHOBenuKue Gurypsl. Ilnomane npamoyronsHuka. Ilnomanu napannenorpamma,
TpeyrojbHuKa 1 Tpanenuu. Ilnomans MHOroyronsHuka. [lnomane kpyra u miomia s cekropa. COOTHOIIEHUE MEX Ty TUIOIAIMH TOT00HBIX QUTYD.

Pemenue 3a1a4y Ha BEIYMCIICHUE U JOKA3aTEIbCTBO C UCIIOJIb30BAaHUEM M3YYEHHBIX (POPMYII.

Koopaunartel. YpaBHenue npsmoi. KoopauHatsl cepeausbsl oTpe3ka. Dopmysa pacCTOSHUS MEXAY ABYMs TOYKaMM IIJIOCKOCTH.YpPaBHEHUE
OKPY)KHOCTH. |

BekTopsbl. /lnuHa (Moaynbs) BekTopa. PaBeHcTBO BekTopoB. KosummHeapHbsie BekTopbl. KoopauHaTel BeKTOpa. Y MHOKEHHE BEKTOpa Ha YUCIIO,
CyMMa BEKTOPOB, pa3JIOKEHUE BEKTOPA IO IBYM HEKOJUIMHEAPHBIM BeKTOpaM. CKalsipHOE ITPOU3BEIEHNE BEKTOPOB.

TeopeTnko-MHOKeCTBeHHbIEe NOHATHS. MHOXECTBO, JJIEMEHT MHOXKECTBA. 3a/JlaHUE€ MHOXKECTB IIEPEUNCICHUEM DJJIEMEHTOB, Xa-
pakTepucTUyeckuM cBoicTBOM. [logmHO)ecTBO. OObEeIMHEHNE U TTEpEcCeUeHUE BEKTOPOB.

DJieMeHThI JIoruku. OnpeneneHre. AKCHOMBI U TeopeMsbl. JlokazaTenbcTBO. [l0Ka3aTeNbCTBO OT NMPOTUBHOrO. Teopema, oOpaTHasi JaHHOM.
[Ipumep u KOHTpHIpHUMED.



[ToHATHE O PaBHOCHIBHOCTH, CIICOBAHUH, YHNOTPEOJICHNUE JOTHUYECKUX CBS3OK eCiau ..., MO ..., 8 MOM U MOIbKO 8 MOM C1y4as, JIOTUYECKUe
CBSI3KH U, UIU.

I'eometpusi B ucropuueckom pa3utruu. Ot 3emiemepust k reomerpun. [Iudarop u ero mkona. @anec. Apxumen. [loctpoernne npaBUIbHBIX
MHOTOYTOJIBHUKOB. Tpucekius yrina. KBaaparypa kpyra. Y npoenue kyoa. Mcropus uucna n. 3omotoe ceuenne. «Hauana» Esxkimna. JI. Ditnep. H. U.
JloGaueBckuii. cTopust maToro nocrysara.

N300perenue Metoga KOOPAMWHAT, MO3BOJISIONIETO MEPEBOAUTh reOMETpruiecKkre 00beKThl Ha s3bIK anreOpel. P. Jlexkapt u I1. @epma. IIpumepst
Pa3IMYHBIX CUCTEM KOOPJAMHAT Ha IJIOCKOCTH.

3. TEMATHYECKOE INTAHUPOBAHUE
€ YKa3aHHeM KOJIMYeCTBA YaCOB, OTBOAUMBIX HA OCBOCHHE KAMK/I0H TeMBbI.

XapaKTepI/ICTI/IKa OCHOBHBIX BU/IOB N€AATCJIbHOCTH YUYCHHKA

Conep:xanue maTepuana . .
(Ha ypoBHe y4eOHBIX JAelicTBHIA)

7 kJ1acc

OOBACHATH, UYTO TAaKOE OTPE30K, Jyd, Yrosl, Kakue (Urypbl Ha3blBalOTCA paBHBIMH, Kak
CPaBHMBAIOTCS U U3MEPSAIOTCSI OTPE3KU U YIJIbL, YTO TAKOE TPaayc U rpajycHasi Mepa yria, Kakou
yroJl Ha3bIBae€TCs MPSIMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TAaKOE€ CEpPEIHMHA OTPE3Ka M
OuccekTpuca yrjla, Kakuhe YIJIbl Ha3bIBalOTCS CMEXHBIMU M KaKHE€ BEpPTUKAJIbHBIMU;
(bopMyIMpOBaTh U OOOCHOBBIBATH YTBEPKAECHUS O CBOMCTBAX CMEXHBIX M BEPTUKAIBHBIX YIJIOB;
OOBSACHATh, Kakue TMpsSMblE Ha3bIBAIOTCA  MNEPNEHIUKYIAPHBIMU;  (opMynupoBaTh U
00OCHOBBIBAaTh YTBEP)KJIEHHE O CBOWCTBE IBYX MpPSIMBIX, MEPHEHIUKYISIPHBIX K TpPETheil;
n300paXkaTh U paclo3HaBaTh YKa3aHHbIE MpocTellire (GUrypsl Ha yepTexkax; pelaTh 3a1add,
CBSI3aHHBIE C ITUMHU NPOCTEHIINMU (PUTYypPaMH.

I'naBa |. HayajibHble reoMeTpuyecKue cBeeHusl
(10 yacoB)

OOBsCHATD, KaKasi pUTrypa Ha3bIBA€TCSA TPEYTrOJIbHUKOM, YTO TAKOE BEPLINHBI, CTOPOHBI, YTJIbl U
NEpUMETpP TPEYroNbHUKA, KAaKOW TpPEeyroJbHUK Ha3bIBAaeTCSd pPaBHOOEAPEHHBIM U KaKoM
PaBHOCTOPOHHUM, KaKH€ TPEYroJbHUKH Ha3bIBAIOTCS PAaBHBIMH; N300paXkaTh U paclo3HaBaTh Ha
gyepTekax TPEYTrOJIbHUKU U UX AJIEMEHTHI; (JOPMYIMPOBATH U JI0KA3bIBATh TEOPEMBI O MIPU3HAKAX
paBEHCTBA TPEYrOJbHUKOB; OOBSICHSITH, YTO HA3bIBAETCS MEPHNEHAMKYISIPOM, NMPOBEACHHBIM U3
I'nasa II. Tpeyroabuuku (17 yacos) JTAHHOM TOYKM K JaHHOW MpsIMOii; (OpMyYIHUPOBATh U JOKa3bIBATh TEOPEMY O MEPHEHIUKYISIPE K
MpSIMON; OOBSICHATh, Kakuhe OTPE3KH HA3bIBAIOTCS MEIUAHOW, OUCCEKTPUCOH U BBICOTOM
TPeyroibHUKa; (OPMYIHPOBATh U JOKa3blBaTh TEOPEMBI O CBOMCTBAaX pPaBHOOEAPEHHOTO
TPEYroJIbHUKA; peIlaTh 3a7add, CBSA3aHHbIE C IPU3HAKAMU pAaBEHCTBA TPEYTOJBHUKOB H
CBOWCTBAaMM paBHOOEIPEHHOTO0 TPEYrONbHUKA; (POPMYTUpPOBATH OMpEJeNeHHE OKPYXHOCTH;
OOBSICHATH, YTO TaKoe IIEHTP, pPaauyc, XopAa M AMAMETP OKPYKHOCTH; peliaTh IpocTeiline




3aJauu Ha MOCTPOEHHUE (ITOCTPOEHHE YIila, PABHOTO JaHHOMY, OCTPOCHHE OMCCEKTPHCHI yIia,
MIOCTPOCHHE MEPIEHAUKYISIPHBIX MPSIMBIX, TOCTPOECHUE CEPEeIUHBI OTpe3Ka) U Oosiee CIOKHBIE
3a/1a4M, HMCIOJB3YIOIIME YKa3aHHbBIE IPOCTEHIINE; CONOCTABIATH IIOJIYYEHHBIM peE3yiapTaT C
YCIIOBUEM 33/1a4U; aHAJIM3UPOBATH BO3MOKHBIE CITyYaH.

I'naga 1. Ilapanieasusie npsivbie (13 yacos)

dopmynupoBaTh ONpeeCHIE MapauIeIbHBIX MPIMBIX; OOBSICHATH C TIOMOIIBIO PUCYHKA, KaKHUe
yribl, OOpa30BaHHbIE IPH MEPEeCEUEHUM JBYX MPSIMBIX CEKYIIEH, Ha3bIBalOTCA HAaKpecT
JeXKAIMMH, KaKHe OJHOCTOPOHHMMH M Kakhe COOTBETCTBEHHBIMHU; (OPMYIHPOBATH U
JI0Ka3bIBaTh TEOPEMBI, BEIpAKAIOLINE TPU3HAKH APAJUIEIbHOCTH JIBYX HNPAMBIX; OOBSACHSTh, YTO
TaKO€ aKCHOMBI T€OMETPHH M KaKHWe aKCHOMBI YK€ HCIOJBb30BAIUCH paHee; (OpMyIHpOBaTh
aKCHUOMY IapaJuIeNIbHbIX IPAMBIX U BBIBOJUTH CIEICTBUS U3 Hee; (POPMYIMPOBATh U J10KA3bIBAThH
TEOpEMBbl O CBOMCTBaX MapaUieNbHBIX INPSAMbIX, OOpaTHbIE TeopeMaM O IpU3HaKaX
NIapaJUIEIIBHOCTH, CBSI3aHHBIE C HAKPECT JIKALIUMHU, COOTBETCTBEHHBIMU M OJHOCTOPOHHHMHU
yriamHu, B CBSI3U C 3TUM OOBSCHSATH, UTO TAKOE YCIIOBUE U 3aKJIFOUEHUE TEOPEMBI, KaKkas TeopeMa
Ha3bIBaeTCsl OOpPaTHOM MO OTHOLICHMIO K JaHHOW Teopeme; OOBSCHATh, B YEM 3aKIHOYaeTCs
METOJI J10Ka3aTelbCTBa OT IPOTUBHOIO; NMPUBOAUTH MPUMEPHI UCIOJIB30BAaHUS 3TOT0 METOJA;
pelarh 3aJa4d Ha BBIUMCIICHHE, JOKA3aTeIbCTBO U IIOCTPOCHUE, CBA3AHHBIE C MapalIeIbHBIMU
MPSIMBIMU.

I'naBa IV. CooTHOIIEHME MeXK1Y CTOPOHAMH H
yriamu TpeyroiabHuka (18 yacos)

®opMyaupoBaTh U JO0Ka3blBaThb TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA U €€ CJEICTBUE O
BHEIIHEM yIJIE TPEYroJbHHUKA, IPOBOAUTh KIACCU(UKALMIO TPEYrOJBHUKOB IO YIJiam;
(dbopMyIMpOBaTh U JOKa3blBaTh TEOPEMY O COOTHOIIEHHMSIX MEXJy CTOPOHAMU WU yIJIaMHu
TpEeyroJibHUKa (TIpsIMOE U 00paTHOE YTBEPKIEHHUS) U CIEACTBUS U3 HEe, TEOPEMY O HEPaBEHCTBE
TPEyrojibHUKa; (OPMYIHpPOBaTh U JOKa3blBaTh TEOPEMBI O CBOMCTBAaX MPSMOYTOJbHBIX
TPEYrOJbHUKOB  (TMPSMOYTOJIbHBIA  TpeyroiabHUK ¢ yrimoM 30°, TpuU3HAKM pPaBEHCTBA
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB); (HOPMYIUpPOBATh OIpPENENEHUSI PACCTOSIHUA OT TOYKH JI0
MPSIMON, PACCTOSIHME MEXAYy MapauieIbHbIMA HPSIMBIMHU; pELIaTh 3aJauyd Ha BBIYMCIEHUS,
JI0Ka3aTeNIbCTBO U IOCTPOEHHUE, CBSI3aHHBIE C COOTHOLIEHUSMH MEXIY CTOPOHAMM M YIJIAMH
TPEYroJbHUKAa M pAcCTOSHUE MEXIy NapauleIbHbIMU MPSIMBIMU, IPU HEOOXOAUMOCTH
IIPOBOAUTH IO XOAY PEIICHUS IOMOJHUTEIBHBIE IOCTPOEHUS, CONOCTABIATH IOJYYEHHBIN
pe3yJIbTaT C YCIOBHUEM 3aJ]auH, B 33J]a4uax Ha OCTPOSHHE UCCIIEeI0BAaTh BO3MOYKHBIE CITyYaH.

IMosTopenue (10 uaca)

8 kiaacce

I'naBa V. YerbipexyroaibHuku (14 yacos)

OOBSACHATb, YTO TaKO€ MHOTOYTOJIbHHK, €r0 BEpPIIMHBI, CMEXHbIE CTOPOHBI, JHAaroHajH,
n300pakaTh W paclo3HaBaThb MHOTOYTOJbHUKM Ha 4YepTe)kax; IOKa3bIBaTh AJIEMEHTHI
MHOTOYT'OJIbHUKA, €r0 BHYTPEHHIOIO M BHEUIHIOIO 0051acTH; (HOpMYJIHpOBaTh OIpeaeIeHHe
BBIITYKJIOIO MHOTOYTOJIbHUKA; M300pa)kaTh M paACIO3HABAaTh BBIMYKJIbIE U  HEBBITYKIIbIE
MHOTOYTOJIbHUKM; (DOPMYJIMPOBAaTh U JI0Ka3blBaTh YTBEPXKIEHHWE O CYMME YIJIOB BBIMYKJIOTO
MHOTOYTOJIbHUKA; OOBACHATh, KAaKH€ CTOPOHBI (BEPLIMHBI) YETHIPEXYTOJIbHUKA HAa3bIBAIOTCS




MPOTHUBOMNONOXKHBIME,  (OPMYITUPOBATH  ONPENCNICHUS  MapajuieiorpaMma,  Tpareluw,
paBHOOEPEHHON UM NOPSIMOYroJbHOM Tpameuuu, NOpsSMOYrojibHUKa, pomOa, KBaJpaTa;
n300pakaTh M PACIO3HABaTh OTH YETHIPEXYTOJBHUK; (OPMYIUPOBATH H JOKa3bIBATh
yTBEepXkAeHUsI 00 UX CBOMCTBaX M MPU3HAKaX; peuiaTh 3a/ladydl Ha BBIUMCICHUE, 10Ka3aTeIbCTBO
U TIOCTPOCHUE, CBSI3aHHBIC C 3TUMH BUIAMHU YETHIPEXYTOJIbHUKOB; OOBIICHATh, KAKHE JIBE TOUKH
Ha3bIBAIOTCS CUMMETPUYHBIMU OTHOCHTENILHO MpPSMOM (TOYKM), B KakoM ciydae Qurypa
Ha3bIBAETCS CHUMMETPUYHON OTHOCHUTENBHO NPAMON (TOYKM) M UTO Takoe OcCbhb (LIEHTP)
CUMMETpPUU (PUTYPBI; TPHUBOJUTH NTpPHUMEPHl (uryp, oOmamarmMX OCeBOW (LIEHTPAILHOM)
CUMMETPUH, a TaKXKe NPUMEPbl OCEBOM M LIEHTPAIbHOM CHMMETPHH B OKpYKaloIIled Hac
00CTaHOBKE.

I'nasa VI. [lnomann (14 yacoB)

OOBSACHATh, KaKk IPOU3BOJUTCS H3MEPEHME IUIOLIAJEH MHOIOYTOJIbHUKOB; (OPMYIUPOBATH
OCHOBHBIC CBOWCTBa IUIOIIAAECH M BBIBOAUTH C HUX IOMOLIbIO (OPMYNbl  IUIOIIAACH
MPSIMOYTOJIbHMKA, ITapaJuIeIorpaMMa, TPEYrojbHUKA, Tpaneuy; (GopMyJInpoBaTh U JOKa3blBaTh
TeopeMy 00 OTHOIIEHMH IUIOWaJed TPEYroJbHUKOB, MMEIOUIMX [0 PpPaBHOMY YIIy;
(dbopmMyIHpoBaTh U T0Ka3biBaTh Teopemy Iludaropa u oOparnyro eif; BBIBoAUTH hopmyiry 'epona
JUI TUIOIAAN TPEYroJbHUKA; PElIaTh 3a/1ayd Ha BBIYMCIICHHE U JJOKA3aTEJIbCTBO, CBSI3AHHBIC C
dbopmynamu Ttonianei u reopemoit [udaropa.

I'nasa VII. Ilogo0nbIe Tpeyroisunku (19 yacos)

OOBSACHATH MOHATHE NPONOPLUOHATBHOCTU OTPE3KOB; POPMYIUPOBATH ONPEAEIIEHUS 10T00HBIX
TPEYroJbHUKOB M Kod(h(duimenta monodusi; (GopMyIHpoBaTh M JIOKa3bIBaTh TEOPEMBI: 00
OTHOILLICHUU IUIOMIAJIeH MOJOOHBIX TPEYroJbHUKOB, O MPH3HAKaX MOJOOHUS TPEYrOJIbHUKOB, O
CpelIHel JMHUM TPEyroJibHUKa, O MEePeceYeHUH MeJUaH TPEYrojbHUKA, O MPONOPLHOHAIBHBIX
OTpe3Kax B MPSIMOYTOJIbHOM TPEYrOJbHHUKE; OOBACHATH, YTO TAKOE METOJ MOA00MS B 33/1a4ax Ha
[IOCTPOEHHE, U TNPUBOAUTH NPHUMEPHl MPUMEHEHUS STOrO0 METO0/a; OOBSACHATh, KaK MOKHO
HCIOJIb30BATh CBOMCTBA MOJOOHBIX TPEYTOJBHUKOB B U3MEPUTENBHBIX paboTax Ha MECTHOCTH:
OOBSACHATh, KAaK BBECTH IMOHATUSA MOJAOOMS [UIsl MPOU3BOJBHBIX (uUryp; QopmyaupoBaTh
ONpEACICHUE WU WUIIOCTPUPOBATh IOHATHS CHHYCAa, KOCHMHYCa M TaHIE€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTrOJbHUKA; BBIBOJUTH OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBE H
3HAUEHUE CHHYCA, KOCHHYyca U TaHreHca g yriaoB 30°, 45°,60°; pemaTts 3a1aun, CBA3aHHBIE C
oI00MeM TPEYTrOJIbHUKOB, JJIsi BBIYMCIEHUS 3HAYEHUH TPUTOHOMETPUYECKHX (PYHKIIMHA
HCII0JIb30BAaTh KOMIIBIOTEPHBIE IPOTPAMMBI.

I'naBa VIII. OkpyxHoctsb (17 yacoB)

HccnenoBaTh B3aMMHOE PacIlOIOKEHUE MPSIMON M OKPY)KHOCTH; (POPMYIHPOBATH ONpe/ieIeHne
KacaTelbHOW K OKPY)KHOCTH; (OpMYyIUpOBaTh M JIOKa3bIBaTh TEOPEMBI: O CBOICTBE
KacaTeNbHOU, O MpHU3HAKe KacaTelbHOM, 00 OTpe3kax KacaTelbHbIX, MPOBEICHHBIX W3 OIHOM
TOUYKH; (OPMYIMPOBATh MOHATHSA LEHTPAJIBHOTO yIja M TPaJyCHOHM MEpbl AYTH OKPYXHOCTH;
(dopMyIMpOBaTh U JIOKa3blBaTh TEOPEMbI: O BIHCAHHOM YIJIe, O MPOU3BEICHUU OTPE3KOB
NepeceKaromuxcst  Xopa;  (GopMylIMpoBaTh M JIOKa3bIBaTh  TEOPEMBI, CBS3aHHBIE C
3aMeyaTeslbHbIMH TOYKAaMM TPEYrojibHUKAa: O OHMCCEeKTpuce yria M , Kak CIEICTBHE, O




nepeceueHu OUCCEKTPUC TPEYroJbHUKA; O CEPEAMHHOM IEPIEHINKYISIpe K OTPE3Ky M, Kak
CIIEICTBUE, O IEPECEUCHUU CEPEAVHHBIX IEPIEHAUKYISIPOB K CTOPOHAaM TPEYTOJIBHHKA; O
MepeceueHN  BBICOT TPEYroJdbHHUKA; (POPMYIHPOBATH ONPEIACICHHS OKPY>KHOCTEH, BIMCAHHOU B
MHOTOYTOJIbHUK M ONMCAaHHOW OKOJO MHOIOYrojbHHMKa; (OpMyIupoBaTb M JOKa3bIBATh
TEOpeMbl: 00 OKpPY>KHOCTH, BIIMCAaHHOH B TPEYroJbHHUK; 00 OKPYKHOCTH, OMHCAaHHOW OKOJIO
TPEYTOJIbHUKA; O CBOMCTBE CTOPOH OIMCAHHOIO YETBIPEXYTOJIBHHKA; O CBOMCTBE YIJIOB
BIIMCAaHHOT'O YETHIPEXYIOJIbHUKA; O CBOWMCTBE YIJIOB BIMCAHHOI'O YETBHIPEXYTOJIbHHMKA; pellaTh
3ala4yd Ha BBIYMCIEHHUE, J0KA3aTCIbCTBO U IIOCTPOEHHUE, CBA3AHHBIE C OKPYKHOCTBIO,
BIIMCAaHHBIMM U ONHMCAHHBIMU TPEYTOJbHUKAMU U YETBIPEXYTOJIbHUKAMU; UCCIIEI0BATh CBOMCTBA
KOH(Urypaiui, CBI3aHHbIX C OKPYKHOCTbIO, C HIOMOIIbIO KOMIIBIOTEPHBIX POTrPAMM.

IloBTOpenue (4 4acoB)

9 kjacc

I'naBa IX. BektopsI (8 yacoB)

(DOpMy.]'II/IPOBaTL ONpCACIICHUA KW  HIUIIOCTPHUPOBATH  IIOHATHA  BCKTOpA, C€ro JIJIUMHBI,
KOJUIMHCAPHBIX U PaBHBIX BCKTOPOB; MOTUBUPOBATL BBCACHUA MOHATUN U IIGIZCTBPIfI, CBA3aHHBIX
C BCKTOpaMH, COOTBCTCTBYIOLIUMH IIPUMCPAMH, OTHOCAINIUMHCA K (I)I/ISI/I‘ICCKI/IM BCKTOPHBIM
BCJIMYMHAaM,; HPUMCHATb BCKTOPHI U IICﬁCTBI/I?I Haa HUMU IIPpHU pCIICHUN T'COMCTPUUCCKHUX 3a/1ay.

I'naBa X. Meroa koopauHat (10 yacoB)

OOBACHATh M WIIIOCTPUPOBATh MOHATHS HPSIMOYTOJIBHOW CHCTEMBl KOOpPAMHAT, KOOpAMHAT
TOYKA M KOOPAWHAT BEKTOpAa; BBIBOJAWUTH M HCIONB30BAaTh INPH PEIICHUH 3amad (OPMYIIBI
KOOpJUHAT CEpEINHBI OTPE3KA, JJIMHBI BEKTOPA, PACCTOSHUSA MEXY ABYMs TOUKaMH, YPaBHEHHUS
OKPYKHOCTH Y IPSIMOM.

I'naBa X|. CooTHOLIEHHE MeXKTY CTOPOHAMH H
yIJIaMH TPeyroJbHHKA.
CrkaasipHoe npou3sBeaeHue BeKTopoB (11 yaco)

@opMyIMpOBaTh U WIUIIOCTPUPOBATH ONPEIEIICHNS CUHYCA, KOCUHYCAa U TAHI'€HCA YIJIOB OT O JI0
180 °; BBIBOAUTH OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U (HOPMYIBI IPHUBEACHHUS;
(bopMyIMpOBaTh U JIOKA3bIBaTh TEOPEMBI CHHYCOB U KOCHHYCOB, IIPUMEHSATh MX HPU PELICHUU
TPEYrOJIbHUKOB; OOBACHATh, KaK HCIOJIb3YIOTCA TpPUTOHOMETpuYeckue (opMysbl B
U3MEPUTENbHBIX paboTax Ha MECTHOCTH; (hOPMYyTUpPOBATh ONPEENICHHs YIila MEXAY BEKTOpaMH
U CKaJISIPHOTO MPOU3BEACHUS BEKTOPOB; BHIBOIUTH (OPMYIy CKAISIPHOTO IMPOU3BENEHUS Yepes3
KOOp/AMHATBl BEKTOpOB; (opMynupoBaTb M OOOCHOBBIBATH YTBEPXKICHHE O CBOMCTBAxX
CKaJISIPHOTO TPOU3BENIEHUS; UCIOJIb30BaTh CKAISIPHOE MPOU3BEIACHHE BEKTOPOB IPHU PELICHUU
3a]a4.

I'aasa XII. JliMHa OKPY’KHOCTH U IUIOLIAAb KPYyra
(12 yacoB)

dopmyIHpoBaTh ONpeiesieHne MPaBUIBHOTO MHOTOYTOJIbHHKA; (DOPMYIHPOBATh U J0Ka3bIBAThH
TEOpeMbl 00 OKPYKHOCTSIX, OMMMCAHHOM OKOJIO NMPaBHJIBHOTO MHOTOYI'OJbHHMKA M BIUCAHHOW B
HEro; BBIBOJUTh U MCIOJNB30BaThb (OPMYJbI JUIsl BBIUKCICHHS IUIOHIA[M MPaBUIBLHOTO
MHOTOYI'OJIbHUKA, €r0 CTOPOHBI M pajauyca BIHCAaHHOW OKDPY)KHOCTH; peIlaTh 3aJadyd Ha
MIOCTPOCHHUE TMPABWIBHBIX MHOTOYIOJBHUKOB; OOBSACHATH MOHSTHUS JUIMHBI OKPYKHOCTH U
IUTOIIAJM KPYyra; BBIBOAMTH (HDOPMYIIBI Ul BBIUMCIEHUS JJIUHBI OKPY>KHOCTH W JUTMHBI JyTH.
[Inomaau kpyra ¥ IUIOMIagU KPYrOBOTO CEKTOpPAa; MPUMEHSTH 3TU (OPMYJbl NMPU PELICHUH
3a/1a4.




I'nasa XIII. ABukenus (8 yacos)

OOBSCHATH, YTO TaKoe OTOOpakeHHE TIOCKOCTH Ha ce0s M B KaKOM CJIydae OHO Ha3bIBacTCA
JBUKCHHEM IUIOCKOCTH; OOBSICHITH, YTO TAKOE OCEBas CHMMETpHS, ICHTpajIbHas CHMMETpPHS,
napajuieNibHbIe MEPEHOC U TOBOPOT; 00OCHOBBIBATh, YTO 3TH OTOOPaXEHHsSI IIOCKOCTU Ha ceOs
SIBJITFOTCSI  IBHOKCHUSIMHU; OOBSACHATH, KaKOBa CBS3b MEXAY JBM)KCHHUSIMH W HAJOKCHUSIMU;
WUTIOCTPUPOBATh OCHOBHBIC BHJBI JIBIDKCHHH, B TOM 4YHCIIE C TMOMOIIBIO KOMIBIOTEPHBIX
IIPOrPaMM.

I'masa XI1V. HauajabHble CBeIeHUA U3
cTepeoMeTpHuu
(8 yacoB)

00 akcnomax njanuMerpuu (2 yaca)

OOBSCHATH, YTO TaKO€ MHOTOIPAHHUK, €ro TpaHH, pedpa, BEPIIUHBI, JUATOHAIU, KAKOW
MHOTOTPAaHHUK HA3bIBACTCSl  BBIMYKJIBIM, YTO Takoe N- yroibHas MpU3Ma, €€ OCHOBaHUS,
OOKOBBIE TpaHu 1 OOKOBBIE peOpa, Kakas MpU3Ma Ha3bIBACTCS MPSIMON M Kakas HAaKJIOHHOH, YTO
TaKO€ BBICOTa TPU3MBI, Kakas I[puU3Ma Ha3bIBAeTCs MapajUlesielUIeoOM M  Kakoi
napajuieNIenuIe/] Ha3bIBaeTCs IPSIMOYTOJIBHBIM; (DOPMYIIMPOBATh U 0OOCHOBBIBATH YTBEPKICHHUS
O CBONMCTBE /[AMaroHajeil mapamienenurnena ¥ O KBaJapaTe TUArOHAIU MPSMOYTOJBHOTO
napajuiesienunena; OOBICHATh, YTO Takoe 00BEM MHOTOTPAHHHKA; BBIBOAUTH ( C ITOMOIIBIO
npuHnuna Kapameepu) ¢opmyny oObeMa MNpSMOYTOJIbHOTO MapajuleNienuneaa; OOBICHSATS,
KaKOW MHOTOTPAaHHUK HA3bIBACTCS MHPAMHUIOW, YTO TAaKOE€ OCHOBAaHHE, BEPIIMHA, OOKOBBIC
rpanu, O0KOBbIe pedpa U BHICOTA MUPAMMUJIBI, KaKas U MUpaMKaa Ha3bIBaeTCs MPABUILHOM, UTO
Takoe anmodeMa MPaBWIBHONH MUPAMHUIILI, TPUBOIUTE GOPMYITy 00beMa MUPAMUIBI; OOBSICHSTH,
KaKoe TeJI0 HA3bIBAETCs LIUIMHAPOM, YTO TaKOE€ €ro OCh, BHICOTA, OCHOBAHUS, PAANYC, OOKOBas
MMOBEPXHOCTh, OOpasyromme, pa3BepTKa OOKOBOH TOBEPXHOCTH, KakuMH (QopMyrnamu
BBIPAXKAIOTCS 00BEM M IJIOLAJb OOKOBOW MOBEPXHOCTH IMIIMHIAPA; OOBACHATH, KaKoe TEIo
Ha3bIBAETCS KOHYCOM, YTO TaKO€ €ro OcCh, BBICOTA, OCHOBaHHE, OOKOBas ITOBEPXHOCTH,
oOpa3ymolue, pa3BepTka OOKOBOH MOBEPXHOCTH, KakMMH (OpMyliaMu BBIpAXKAIOTCS 00beM
KOHYCa U TUIONIa b OOKOBOM MOBEPXHOCTH; OOBIICHATh, KaKas TOBEPXHOCTh Ha3bIBACTCS CPepoi
M Kakoe Tell0 Ha3bIBaeTcs IapoM, YTO TaKoe paauyc U auameTrp cdepsl (mapa), KaKUMH
dbopmynaMu BeIpaxkaroTcsi o0beM Imapa U Iuiomaab chepsl; n3o0paxkaTh W paclio3HaBaTh Ha
PUCYHKAX MpU3MY, Hapajuielenuie]l, TMpaMuay, HUIUHAP, KOHYC, map.

IToBTOpenne (9 yacoB)




