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BHeceHHbIE U3MEHEHUS

No m\nm [TpoToKoI1 nefarornyecKoro copera




1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O IIPEIMETA

6 HanpaeJjieHuu JIUUHOCmMHO20 paeumun’

- Pa3BuTHe JIOTMYECKOTO0 M KPUTHUECKOTO MBINUICHUS, KYJIbTYPBI PEYH,
CIIOCOOHOCTH K YMCTBEHHOMY 3KCIICPHMEHTY;

- dopMupoBaHHE HWHTEUICKTYaJbHOM YECTHOCTH W OOBEKTUBHOCTH,
CIIOCOOHOCTH K TMPEOJOJCHUIO MBICIMTEIBHBIX CTEPCOTHUIIOB, BBITCKAIONIMX U3
OOBIJIEHHOTO OIBITA;

- Bocruranue KadecTB JIMYHOCTH, OOCCIICUHMBAIOIIMX  COIHAIBHYIO
MOOHMJILHOCTh, CIIOCOOHOCTh IMIPUHUMATh CAMOCTOSITEIbHBIC PEIICHHUS,

- dopMupoBaHKEe KAayeCTB MBIILUICHUS, HEOOXOAMMBIX IS aJalTallid B
COBPEMEHHOM HMH(OPMAIIMIOHHOM OOIIECTBE;

- PasButne  umHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY U
MaTeMaTHYECKUX CIIOCOOHOCTEI;

- YMeHHue SCHO, TOYHO, TPAaMOTHO H3JIaraTh CBOM MBICIIM B YCTHOH U
IIUCbMECHHON peYd, IIOHMMAaTh CMBICI IIOCTABJICHHOM 3aJad4d, BBICTPAaHBaTh
apryMEHTAIIUIO, IIPHBOJIUTH IPUMEPHI U KOHTPIIPUMEPHL;

- KputnaHocthb MBIIIJICHUS, YMCHHE pacro3HaBaTh

JIOTUYECKHU
HEKOPPEKTHBIC BHICKA3bIBAHUS, OTJIMYATh TUTIOTE3Y OT (haKTa;

- [IpencraBieHne 0 MaTeMaTHYECKOM HayKe Kak cdepe dYeToBEUYEeCKOM
NEATEIHPHOCTH, 00 dTanax ee pa3BUTHS, O €€ 3HAYMMOCTH JUTS PA3BUTHS [IMBUIH3AINN;

- KpeaTuBHOCTh MBINIUICHNS, WHHUIMATHBA, HAXOJYMBOCTb, AKTUBHOCTH
IIPY PEIICHUU MaTeMaTHYECKUX 3a/1a4;

- YmeHue KOHTPOJIMPOBATh  IpOIEcC u pe3yJbTar
y4eOHOU

MaTeMaTH4eCKOM e TEITbHOCTH;
- CrnocoOHOCTP K OMOILMOHATIHHOMY BOCHPHUSATHIO MaTEeMaTHYECKUX
00BEKTOB, 3a/1a4, PEUICHU, pacCyK/ICHUN;

6 MemanpeomemHomM HanpPaeI1eHuU .

- PazButHe npencrapieHuit 0 MaTeMaTHKe Kak popMe ONMUCaHUsI U METOJIC
MO3HAHUSA  JICWCTBUTENHLHOCTH,  CO3JaHME  YCIOBUH  UIsI  TPHOOpETECHUS
MEPBOHAYATILHOTO OIBITA MATEMAaTUYECKOTO MOJCITUPOBAHUS;

- dopmupoBaHUE OOIIKUX CIOCOOOB HWHTEIUICKTYyaJIbHOM JESATEIHLHOCTH,
XapaKTEPHBIX IS MATEMATHKH M SBIISIFOITUXCSI OCHOBOM MO3HABATEIBLHOM KYJIbTYDHI,
3HAYMMOM JIJIs Pa3IMYHbIX cep YeTOBEUECKOU eI TeIIbHOCTH;



- [lepBoHauanbHble MPEACTABICHUS 00 UJEAX MU O METOJaX MAaTeMaTUKH
KAaK YHHUBEPCAJIBHOM S3bIKE HAYKH M TEXHUKH, CPEICTBE MOJICIUPOBAHUSA SBJICHUN U
IIPOLIECCOB;

- YMeHue BUACTh MaTEMaTUYECKYIO 3a7adyy B KOHTEKCTE MPOOJIEMHOM
CUTyally B IPYTUX JUCLUIUIMHAX, B OKPYKAOLIEH KU3HMU;

- YMeHue HaxoIuTh B  Pa3MYHBIX HMCTOYHUKAX  HMH(POPMAIHIO,
HEOOXONUMYIO JJI PpEIIEHUsT MAaTeMaTHYeCKHX MpoosieM, MpeACTaBIsITH €€ B
NOHATHON (QopMe, MPUHUMATh PEIICHUE B YCJIOBHUSX HEMOJIHOW M H30BITOYHOM,
TOYHOM U BEPOATHOCTHOU MH(OpMALIUK;

- YMeHnue BbIIBUraTh TMIIOTE3bI IIPU PEIICHUU YUYeOHBIX 3a1a4, TOHUMATh
HEOOXOIUMOCTh UX MPOBEPKU;

- Ymenue IIPUMEHSTh WHIyKTHUBHBIE u JNENYKTUBHbBIE

CrocoObl
paccyXAeHUM, BUJETh Pa3JIMYHbIE CTPATErHH PEILICHHS 3a/1a4;

- [loHnMaHWe CYIIHOCTH AJTOPUTMHUYECKUX MPEANUCAHUNA MU yMEHHUE
JIEICTBOBATh B COOTBETCTBUM C MPEIIIOKEHHBIM aJITOPUTMOM;

- YMeHHne CcamMOCTOATEIbHO CTaBUTh LI€TH, BBIOUpATh U CO37aBaTh
AJITOPUTMBI JJIs1 peLICHHs Y4eOHBIX MAaTEMaTHYECKUX MPOOIIeM;

- Ymenue IJIAHUPOBATh " OCYILIECTBJISITh

NEATEIIbHOCTb, Ha-

IIPABJICHHYIO HA PELICHUE 3a7a4 UCCIIEI0BATEIIBCKOTO XapaKTepa;

6 NPeOMEemHOM HANDABICHUU:

- OBnazeHre TeOMETPUYECKUMH 3HAHUSIMU U YMEHUSIMU, HEOOXOUMBIMU
JUTS TIPOIOJKEHMSI 00pa30BaHusl, U3yUYCHUSI CMEKHBIX
JTUCITUTUTAH, IPUMEHEHUS B IOBCETHEBHOM JKU3HU;

- YMenue paboTaTh € MaTeMaTHUYECKUM TEKCTOM (aHAJIU3HPOBATH,
U3BJIEKaTh HEOOXOAMMYIO HH(OpMAIUIO), TPAMOTHO MPUMEHATH T'€OMETPUUECKYIO
TEPMUHOJIOTHIO M CHMBOJIUKY;

- YcBoeHHE CHCTEeMAaTHMYECKMX 3HAHMW O TIUIOCKUX QuUrypax u ux
CBOMCTBax, a Tak)K€ Ha HAIVISIIHOM YPOBHE — O MPOCTEUIIMX MPOCTPAHCTBEHHBIX
Telax, yMEHUE TPHUMEHATh CHUCTEMAaTHYECKHUE 3HAHMS O HUX I PEHICHUsS
F€OMETPUYECKUX U MPAKTUUECKUX 3a/1a4;

- YMeHus u3MepsATh JJIUHBI OTPE3KOB, BEIWYUHBI YTJIOB, UCIOJIb30BaTh
dbopMysbl ISl HaXOXKJICHUS TMEPUMETPOB, IJIOMIaJed U OOBEMOB T'€OMETPUUECKUX
$uryp;

- YMeHue NpUMeHSTbh H3yYeHHbIE MOHATHUS, PE3YJIbTaThl, METOMAbI IS
pelieHusl 3aJa4 MPaKTUYECKOro XapakTepa W 3ajlad M3 CMEXKHBIX JUCIUIUIMH C
UCTIOJb30BAaHUEM MPU HEOOXOAMMOCTH CIHPAaBOYHBIX MaTEpUANIOB, KaJbKYJATOPA,
KOMIIbIOTEpA.

- YMeHue mnpoBOAWTH KiIacCHU(UKAIMK, JIOTHYECKHEe OO0OOCHOBAHUS,
JI0Ka3aTelIbCTBa MAaTEMAaTUYECKUX YTBEPKACHUH;



- YMeHue pacno3HaBaTh BUJIbI MAaTE€MaTUYECKUX

YTBEPKIACHUN
(axcHuOMBI, OTIpEICIICHHSI, TEOPEMBI U JP.), IPSMBIE U OOpATHBIE TEOPEMBI;

- OBnazieHHEe T€OMETPUUECKUM SI3BIKOM, YMEHHUE HCIOIb30BaTh €ro s
ONMCAaHUs MPEIMETOB  OKPYXAIOLIEro MHUpa, pa3BUTHE IMPOCTPAHCTBEHHBIX
NpEACTaBICHUA W U300pa3UTENbHBIX  YMEHUW, NPUOOPETEHHE  HAaBBIKOB
re€OMETPUYECKUX OCTPOCHU.

I[IpeaMeTHBIMU pe3yJbTaTaMM U3y4YeHUS mpenMera «l'eoMmeTpus» SBISIOTCS
CJIEIyIOLIUE YMEHMUSL:

7-# KJace.

Hcnonvzosams Tpu pellieHUH MaTEeMAaTHYECKUX 3aady, MX OOOCHOBaHUH U
MIPOBEPKE HAMIEHHOTO PEIICHUs 3HAHHE O:

- OCHOBHBIX T€OMETPUUYECKUX MOHATHUSIX: TOUKA, TpsiMasi, MJIOCKOCTb, JIyY,
OTPE30K, JIOMaHasi, MHOTOYTOJIbHUK;

- OTIPENICTICHUH YIJIa, OUCCEKTPUCHI YIJIa, CMEXKHBIX U BEPTUKAIbHBIX
YTJIOB;

- CBOMCTBaxX CMEXHbIX U BEPTUKAJIbHBIX YIJIOB;

- ONpEJICIICHUH PAaBEHCTBA T€OMETPUUECKUX (PUTYD; MPU3HAKAX PABEHCTBA
TPEYTOJILHUKOB,

- TCOMETPUYECKUX MeECTaX TOYEK; OHCCEKTpUCe yria U CEPEeIUuHHOM
NEPHEHAUKYJIAPE K OTPE3KY KaK T€OMETPUUECKUX MECTaX TOUEK;

- OTIpeICTICHUH napayieTbHBIX OpsMBIX;  TPU3HAaKax U

CBOMCTBax MapasulebHbIX MPSMBIX;

- aKCHOME NapaJlIeIbHOCTU U €€ KPaTKOM UCTOpUH;

- dbopMysie CyMMBI YTJIOB TPEYTOJIbHUKA,;

- ONpEJICTICHUN U CBOMCTBAX CpeIHEW JIMHUU TPEYTOJIbHUKA; - TEOpeMe
Qaneca.

- Ilpumensimos CBOMCTBA CMEKHBIX U BEPTUKAJIBHBIX YTJIOB MPU PEIICHUN
3azay;

= Haxooums B KOHKPETHBIX CHUTyalUsX paBHbIE TPEYrOJbHUKH H
JTIOKa3bIBaTh UX PABEHCTRBO;

- ycmauaenueams NapauieIbHOCTh MPSIMBIX " MIPUMCHSTh

CBOMCTBA NapaJlIeIbHbIX MPAMBIX;

- NpUMEHAmMb TEOPEMY O CyMME YTJIOB TPEYTOJIbHUKA;

- UCNoOIb306amMb TEOPEMY O CpEllHEH JIMHUU TPEyroJIbHUKA U TEOpeMY
darteca npu pelICHUM 3a/1a4;

- Haxoo0umsv  PEUICHUS]  <GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX )

3azad, B KOTOPBIX HCIIOJIb3YIOTCS MaTeMaTHUeCKHUe CPEICTBA;



- cozoasamb TPOAYKT (pe3yabTaT TPOCKTHOW JACSATEIBHOCTH), IS
M3YUYEHHUS U OMKMCAHUSI KOTOPOTO UCIOJIB3YIOTCS MAaTEMAaTUUECKUE CPEACTBA.

8-i1 KJ1acc.

Hcnonv3o6ams Tipu pelIEHUH MaTeMaTHUYECKUX 3a/lady, UX OOOCHOBAaHUM U
IIPOBEPKE HANIEHHOI'O PEIICHUS] 3HAHME O:

- ONpENICIICHUH Tapajuieorpamma, pomoOa, MpsAMOYroJIbHUKA, KBaJpara,
MX CBOMCTBAaX U NPU3HAKAX;

- ONPEACIICHUM TPANECLUHU; IJIEMEHTaxX Tpalleluyd; TEOpEME O CpeaHen
JIMHUU Tpalneuuy;

- ONPEACIICHUH OKPYKHOCTH, Kpyra U UX 3JIEMEHTOB;

- TeopeMe 00 U3MEPEHHUH YTJIOB, CBA3AHHBIX C OKPYKHOCTBIO;

- ONpPENCIICHUN W CBOMCTBAX KAacCaTEJIbHBIX K OKPYXHOCTH; TEOPEME O
PABEHCTBE JBYX KacaTeJbHbIX, [IPOBEIEHHBIX U3 OJHON TOUYKHU;

- OIIPEJICTICHNY BIIMCAHHOW U ONIMCAHHOW OKPY’KHOCTEM, UX CBOMCTBAX;

- OTpeICTICHUN TPUTOHOMETPUUECKHE (PYHKIIMH OCTPOTO YIJia, OCHOBHBIX
COOTHOILIEHUN MEXY HUMH;

- MpUEMAX PEIICHUS MIPAMOYTOJIBHBIX TPEYTOJIbHUKOB;

- TpuroHomeTpudeckux GyHkiusax yriaos ot 0 go 180°;

- TeOpeMe KOCHHYCOB U TEOPEME CUHYCOB;

- MpUEMaxX PEIIeHUs] TPOU3BOJIbHBIX TPEYTOJbHUKOB;

- dbopmyrnax I TUIONIAANA TPEYTOJbHHKA, TTapaiieiorpaMMa, Tparneiu; -
teopeme [Iudaropa.

- Ilpumenamos NpU3HAKU U CBOMCTBa  mapajuieorpaMmma,

pomoa,
IPSAMOYTOJIbHUKA, KBaJApaTa IPU PELICHUH 3a/1a4;

- peuwiams IPOCTENIINE 3a/1a41 HA TPAIICLHIO;

- HaxoOums TPALYCHYIO MeEpy YIJIOB, CBA3aHHBIX C

OKPY>KHOCTBIO;
YCTaHABJIMBATh UX PABEHCTBO;

- npumeHsams CBOMCTBA KacaTeJIbHBIX K OKPYKHOCTH NP PELICHUH 33/a4;

- peuwiamys 3a1a4 Ha BIMCAHHYIO U ONMCAHHYI0 OKPY>KHOCTB;

- 8bINOIHAMbG OCHOBHBIE T'€OMETPUYECKUE IIOCTPOCHUS C IOMOIIBIO
LHHAPKYJIS Y TUHEWKH,

- HaxoO0umsv 3HAYCHHS TPUTOHOMETPUYECKUX (PYHKIUH OCTPOTO yria
4epe3 CTOPOHBI PSAMOYTOJIBHOTO TPEYTOIbHUKA;

- NpUMEHAMb COOTHOLICHUSI MEXKIY TPUTOHOMETPUUYECKUMH (PYHKLIUSIMU
IpU PELIEHUU 3a/lay; B YAaCTHOCTH, MO 3HAYEHUIO OJHOM M3 (YHKIMA HAXOAUTH
3HAYEHUS BCEX OCTAJIbHBIX;

- peuwiamsb IPAMOYTOJIbHBIE TPEYTOJIbHUKH;



- c600umsb pabOTy C TPUTOHOMETPUUECCKUMH (PYHKIMSIMU yTII0B OT 0 110
180° x ciy4daro OCTpPBIX YIJIOB;

- NpUMeHsmMb TEOpEeMy KOCHHYCOB W TEOpEMYy CHHYCOB TpPH PEIICHUU
3a/1ay;

- peuiams TIPOU3BOIILHBIC TPEYTOBHUKH,

- HaxoOoums TUIOIMAAH TPEYTOJIBHUKOB, MAapaJUICIOTPAMMOB, TPATICITHIA,

- npumensms Teopemy Iludaropa mpu peniennu 3aaag;

- HaxoOoums TPOCTEUIIIHE TEOMETPUIECKUE BEPOSITHOCTH;

- Haxooumsv PEIICHUS <« KU3HCHHBIX» (KOMIETEHTHOCTHBIX) 3a/a4, B
KOTOPBIX HCIIOJIb3YIOTCS MAaTEMAaTHUECKUE CPEJICTBA,

- cozoasamb TPOAYKT (pe3yiabTaT TPOCKTHOM ACATEIBLHOCTH), IS
W3YYCHHS U OMHUCAHUS KOTOPOTO UCITOJIB3YIOTCS MAaTEMATHIECKHE CPEJICTBA.

9-ii KJ1acc.

Hcnonvzosams npu pelieHMM MaTeMaTHYECKUX 3a7ad, MX 000CHOBAHUHU U MPOBEpPKE
HANJICHHOT'O PELICHUST 3HAHUE O:

- IpU3HAKax MoJA00Ms TPEYyTrOJIbHUKOB;

- TEOpEME O IPONOPLUOHAIBHBIX OTPE3KAX;

- CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHHKA;

- IIPONOPLMOHAIBHBIX OTPE3KaxX B MPSMOYTOJIBHOM TPEYTOJIbHUKE;

- IIPONOPLMOHAIBHBIX OTPE3Kax B KPYTe;

- TeopeMe 00 OTHOLIEHHUH IUIoIaiel TOJOOHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBax NPABWIBHBIX MHOIOYTOJIBHUKOB; CBA3M MEXAY CTOPOHOM
IIPAaBWJIBHOTO MHOTOYTOJIbHUKA U PAJINyCaMH BIMCAHHOI'O U ONHCAHHOTO KPYTOB;

- ornpezeNeHNH JUIMHbBI OKPY>KHOCTU U (opMyJie 7Sl €€ BBIYUCIICHMS,

- (dbopMyIie TIoIa Iy MPaBUILHOIO MHOTOYTOJIbHUKA;

- onpejeNieHuH TIUIOIAA Kpyra ©u Qopmyie ains e€ BbIUMCICHHUS,
dbopmyIe s BEIYMCIEHUS TUIOMIAAeH yacTel Kpyra;

- MIPAaBUJIC HAXO0XKJCHUS CYMMblI M Pa3sHOCTH BEKTOPOB, IPOU3BEACHUS
BEKTOPA HA CKaJIAIP; CBOMCTBA 3TUX OIEpaLUil;

- ONPEACIICHUHN KOOPJIMHAT BEKTOPA U METOAAX UX HAXOKJICHHUS;

- IIPAaBUJIC BBINIOJHEHUWA OIEpaldid HaJ BEKTOPaMU B KOOPJIWHATHOU

dbopwme;

- OTIpeNIeICHUH CKaJSIPHOTO TIPOM3BENEHHSI BEKTOPOB U (POPMYJIE ISl €ro
HAXO0XKJICHUS;

- CBSI3M MEXTy KOOPJAMHATAMH BEKTOPOB U KOOPJMHATAMHU TOYEK;

- BEKTOPHBIM W KOOPAMHATHBIM METOJaX PEIICHHS TeOMETPUYECCKHX
3ajad.

- dbopmynax o00bEMa OCHOBHBIX HPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX
buryp: napamienenumneaa, Kyoa, mapa, HuInHIpa, KOHyca.



- Ilpumensams ipu3HAKU MTOJO0OMS TPEYTOJBHUKOB MPHU PEIICHUH 3a]1a4;

- pewiamsb IPOCTEHIINE 3a/1a4U HA POTIOPLIUOHAIIBHBIE OTPE3KHU;

- pewiams IPOCTEHIINE 3a]1a4X HA TTPaBUIIbHBIE MHOTOYTOJIbHUKH,

- Haxooumu JJIMHY OKPY>KHOCTH, IIJIOIIAIb KPyTa U €ro 4acTei;

- 8bINOJIHAMG OTEPAallMd  HAJ  BEKTOpaMu B Tr€OMETPUIECCKOM

u
KOOpAMHATHOM dopme;

- Haxooumpu CKaJsipHOE NMPOMU3BEICHHE BEKTOPOB M MPUMEHSTH €ro i
HAXOXKJCHUS Pa3TMYHbIX TEOMETPUUYECKUX BEITHUNH;

- pewiamb TEOMETPUYECKHUE 3aJadyd BEKTOPHBIM M KOOPJIUHATHBIM
METOJIOM;

- NpUMeHAmMb TEOMETPUYECKUE MPEeoOpa30BaHUs MIJIOCKOCTHU MPU PEIICHUN
TCOMETPUICCKHX 3a/1a4;

- HaxoOums OOBEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX T'€OMETPUYCCKHX
buryp: napaenenurena, Kyoa, mapa, IuInHApa, KOHyca,

- HaxoOums PEUICHUS («KU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/iad, B
KOTOPBIX HCITOIB3YIOTCS MAaTEMAaTHIECKHUE CPEICTBA;

- cozoasamb TPOAYKT (pe3yjbTaT MPOCKTHON JACSATEIBHOCTH), IS
M3YUYCHUSI ¥ OTTMCAHUS KOTOPOTO UCIOIB3YIOTCS MAaTEMAaTHIECCKHE CPEACTBA.

Pecynamuenvie YY/I.

—  CaMOCTOSITENIBHO 0OHapycusams U Gopmynruposams npodIeMy B KIACCHOU U
WH/IUBHUTyaJIbHOW y4eOHOM NesITeIbHOCTH;

—  8bl08Ucamb BEPCUU pEUICHHs MPOOJIeMbI, 0OCO3HABATh KOHEUYHBIA pE3yJbTar,
BBIOMpAaTh CpEACTBAa JOCTHMIKCHHS LEIM W3 TPEJIOKCHHBIX WJIA WX HCKATh
CaMOCTOSTEIIHHO;

— cocmaensimes (MHAUBHIYATLHO WJIM B TpPYNIE) ITUIAH PEIICHUS MPOOIeMbl
(BBITMOJTHEHUS IPOEKTA);

—  nodbupamsv K Kaxaou mpobieme (3amade) aaeKBaTHYIO €l TEOPETHYECKYIO
MOJIEIIb;

— paboTasi MO TMPEIIOKESHHOMY WM CaMOCTOSTEIHHO COCTABJICHHOMY ILIaHY,
UCNOIb306amMb HAPSILy C OCHOBHBIMH M JIONIOJHUTENBLHBIC CpPEICTBa (CIpaBOYHAS
JUTEepaTypa, CI0XKHBIC IPUOOPHI, KOMIIBIOTED);

—  NIAHUPOBamb CBOIO MHAMBUAYAJIbHYIO0 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomams TO CAMOCTOATEIHHO COCTaBICHHOMY IUIaHy, CBEPSSCh C HUM U C
IS0  JCATCNBHOCTH,  WMCIPABISIl  OMIMOKH,  HMCIOJIB3YS  CaMOCTOSITEIILHO
nojo0paHHble cpesicTBa (B TOM uncie u IHTepHer);

— CBOOOIHO  noab308ambCcsi  BHIPAOOTAHHBIMU ~ KPUTEPUSIMU  OLEHKA U
CaMOOILICHKH, MCXOJsS W3 IEIM M HMEIONUXCS KPUTEPHUEB, pa3iuyas pe3ysbTaT U
CITOCOOBI ICHCTBHUM;

— B XOJIe MPEJICTABICHHUS POCKTA 0a8aAmMb OYEeHKY €TO Pe3ysIbTaTaMm;



—  CaMOCTOSITENIbBHO O0CO3Haeéams TPUUUHBI CBOETO YyCIleXxa WIM Heycnexa u
HaXOJMTb CIIOCOOBI BBIXOJIAa U3 CUTYallMH HEYyCIeXa;

— ymemb  OyeHumb  CTENEHb  YCIEIIHOCTH  CBOEH  MHIMBUIYAIbHOU
00pazoBaTeILHON ACATEILHOCTH;

— 0asamb OyeHK)y CBOUM JMYHOCTHBIM KAayeCTBAM U 4YepTaM Xapakrepa («KakoB
»), ONPENEATh HAIPABICHUS CBOETO Pa3BUTUA («KAKHUM 51 XOUy CTaTb», «4TO MHE
JUISL 3TOTO HAJ0 CIIETIAThy ).

Cpeocmeom  ¢gpopmuposanus  perynsaTUBHBIX YVYJI  chmykar  TEXHOJOTHUSA
npoOJeMHOro JAuaiora Ha JTarle HW3Y4YeHUsT HOBOTO Marepuajga U TEXHOJOTHS
OIICHUBAHUsI 00pa30BATENbHBIX JOCTHKEHUN (YUeOHBIX YCIIEXOB).

Ilo3naeamenvnuvie YY/I:

—  aHaIU3UPOBAMb, CPABHUBAMb, Klaccuguyuposamsv u 0006wames GaKTBl H
SIBIICHUS;

— ocywjecmenams CpaBHEHHE, CEpUAIIMI0O U KIACCU(PHUKALINIO, CAMOCTOSTEIBHO
BBIOMpas OCHOBaHUS M KPUTCPUU ISl YKA3aHHBIX JIOTHYECKHX OIEpaIfii; CTPOHTH
KJIACCHU(PHUKAIMIO ITYyTEM TUXOTOMHYECKOTO JeJIeHHsI (Ha OCHOBE OTPULIAHUS);

— cmpoumb  JOTHYECKM  OOOCHOBAaHHOE  pACCYXKIEHHE,  BKIIOYAIOIIEe
YCTaHOBJICHHE TPUYUHHO-CIICICTBEHHBIX CBSI3EH;

—  €030a6amb MaTEMAaTUYECKHE MO/IENH;

—  COCTaBIISITh TE3WCHI, PA3JIMYHBIC BUJBI TUTAHOB (IIPOCTHIX, CIOXHBIX W T.IL.).
[TpeoOpazoBbiBaTh HMH(MOpPMALMIO W3 OJHOTO BUAA B JpYyrod (Tabiuily B TEKCT,
TuarpaMMy U Tp.);

—  8bIYUMBIGAMb BCE YPOBHU TEKCTOBOW MH(POPMAITUH.

— YyMemb onpedeisimb BO3MOXHBIE HMCTOYHUKH HEOOXOIUMBIX CBEICHUH,
IPOU3BOIUTH IMOUCK MH(OPMAIINH, aHAIM3UPOBATh U OIICHUBATH €€ JTOCTOBEPHOCTH.

— TIOHMMAs TIO3WIIHIO JAPYTOTO YCIIOBEKA, pa3iuiams B €ro peun: MHCHHE (TOUKY
3peHus), 0KA3aTeNbCTBO (apryMEHTHI), (DaKThl; THIOTE3bl, aKCHOMBI, Teopuu. Jlis
ATOTO CaMOCTOSITEIGHO WCTOJIb30BaTh pPa3IMYHbIC BUIBI UYTCHHS (HM3ydYaroliee,
IPOCMOTPOBOE, 03HAKOMUTEIHHOE, TIOUCKOBOE), MPUEMBI CITYIIIAHHUS.

— caMOMy co30aéamb WCTOYHMKH HWH(DOpPMAIMK PA3HOTO THUINA W JUIS Pa3HBIX
ayuTopuid, coOmoaaTh MHOOPMAIMOHHYIO TMTMEHY W MpaBuiia UHPOPMAIIMOHHOM
0C30IaCHOCTH;

—  yMemb UCNONb306amMb KOMIIBIOTEPHBIC 1 KOMMYHHUKAIIMOHHBIC TEXHOJIOTUU KaK
WHCTPYMEHT JUISl TOCTIDKEHHSI CBOMX IIeJied. YMeTh BBIOMpATh aJeKBaTHBIC 3ajiaue
UHCTPYMCHTAJIbHBIC IPOTPaMMHO-AIapaTHBIC CPEJICTBA U CEPBUCHI.

Cpeocmeom ghopmuposarnus o3HaBatenbHbIX Y Y]l coykar yueOHBIM MaTepuan u
MpeXJie BCEro MPOAYKTUBHbBIC 3aJlaHUsl y4€OHHUKA, MO3BOJSIOIINE MPOJIBUTATHCS 1O
BCEM LLIECTH JIMHUSM Pa3BUTHS.

Kowmynuxkamuegnoie YY/1:

—  CaMOCTOSITENIBHO  Op2aHu306bl6ams y4eOHOE B3aUMOJEHUCTBUE B TpYIIIE
(ompenensTh 00IIME 1IETH, JOTOBAPUBATHCS APYT C IPYTOM U T.11.);



— OTCTauBas CBOIO TOUKY 3PEHUS, NMpusoOumsv apeymenmsl, TMOATBEpXKIas HX
dakramu;

— B JMCKYCCUU YMemb8blO8UH)Mb KOHTPAPTYMEHTHI;

—  YUYUTBCS KPUMUYHO OMHOCUMbCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM
npU3HA8ams OMMUOOYHOCTH CBOETO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATh
€ero;

— TIOHMMasd MO3ULIUIO IPYToro, pa3iuiams B €ro peuu: MHEHHUE (TOUKY 3pEHHS),
JI0KA3aTeNbCTBO (ApTryMEHTHI), PaKThl; TUIIOTE3bI, AKCUOMBI, TEOPHUH;

—  yMems B3TJSIHYTh HA CUTYAIMIO C MHOM MO3UIIUU U 00208apU8amsvcs ¢ J0bMU
VHBIX MTO3ULUN.

Cpeocmeom  popmuposanusi KOMMYHHKATUBHBIX YVY]| ciyxar TexHOJOTHsA
npobseMHOro auaniora (MoOyXTArOUUid W TOABOIANIANA TUAJIOT) W OpTraHU3aIns
paboThl B MaJIbIX TPYIINAaX, TAKKE HCIOIb30BAHUE HA YPOKAX JIEMEHTOB TEXHOJIOTHH
MPOyKTUBHOTO YTCHHSI.

2. COAEP)KAHUE YYEBHOT' O IPEJIMETA

Harasignas reomerpusi. Haryisinaelie npencraBieHus o pUrypax Ha mioCKOCTH:
npsiMasi, OTPE30K, Iy4, YIroJl, JIOMaHas, MHOIOYIOJIbHUK, OKDPYXXHOCTb, KpYT.
YeTelpexXyroiabHUK, IPAMOYTOIBHUK, KBaApaT. TpeyroabHUK, BUIBI TPEYTOJIbHUKOB.
[IpaBunbHBIE MHOTOYTONIBHUKU. M300paxenue reomerpuueckux ¢uryp. B3anmuoe
PACIIONIOKEHUE IBYX IIPSAMBIX, IBYX OKPY’KHOCTEU, NPSAMOU U OKPYKHOCTH.

Jlnuaa otpeska, siomaHoW. Ilepumerp MHOroyrosbHuMka. EnuHunel usmepeHus
JUInHBL. MI3MepeHue IuHbl OTpe3Ka, IOCTPOCHUE OTPE3Ka 3a4aHHOU IINHBI.

Buner yrmos. I'pagycHas mepa yrna. M3mepeHne M TIOCTPOEHHE YIJIOB C
IIOMOIIBIO TPAHCIIOPTHUPA.

[Tonsatue momanu GUIypsl; €IWHUIBI W3MepeHus Iulomanu. I[lmomans
NpsIMOYTOJIBHUKA M Iuioniaab Keajparta. [IpuOnmkeHHOE n3MepeHHe Iulomanei
¢buryp Ha kietyaToil Oymare. PaBHoBenukue GUrypsi.

Harnsgnele  mpenacTtaBieHuss O NPOCTPAHCTBEHHBIX  (urypax:  KyoO,
napajuleJenuIe], npusma, nupamuaa, map, chepa, konyc, LuiInHIp. M3o0paxenue
npocTpaHcTBeHHbIX (uryp. Ilpumepst cedenuit. Muororpannuku. IlpaBusibHbIE
MHOTOrpaHHUKH. [IprMepsl pa3BepTOK MHOTOI'PaHHUKOB, LIMJIMHPA U KOHYCA.

[Tousartue o0bpeMa; €MHULIBI o0BeMa. O6beM  TPSIMOYTOJIBHOTO
napaJjjienenurnesna, Kyoa.

[Tonarue o paBeHcTBe Quryp. LlenTpanbHas, oceBas M 3epKajlbHasi CUMMETPUH.
N3006paxkeHne CUMMETPUYHBIX (pUTyp.

I'eomerpuyeckue purypsl. [Ipsmeie u yrusl. Touka, npsiMasi, INIOCKOCTb.
OTtpe3ok, ayd. Yroi. Bunel yrinoB. BepTukaibHble 1 CMEXHbIE YIibl. buccekrpuca
yria.



[TapamienbHble W INEepeceKaromUecs MpsMble. [lepreHIuKyIIspHbIE TPsSMBIE.
Teopempl 0 napaJUIEIbHOCTU U NEPHEHIUKYIAPHOCTH NMpsAMbIX. [leprnieHauKysap u
HaKJIOHHAas K npsamoi. CepeAMHHbBIN NMEPHEHIUKYIISIP K OTPE3KY.

['eomeTrpuyeckoe mecto Touek. CBONCTBA OMCCEKTPUCHI yria U CEPEAUHHOTO
NEPIEHIUKYJIAPA K OTPE3KY.

TpeyronsHuk. BreicoTa, Menuana, OuccekTpuca, CpeaHsisi JUHUS TPEYTOJIbHUKA.
PaBHOOenpeHHbIE W PABHOCTOPOHHUE TPEYTOJbHUKH; CBOHCTBA W MPU3HAKU
paBHOOEPEHHOTO  TpeyrojpHUKa. [Ipu3HaKW  paBEeHCTBa  TPEYTOJIbHHUKOB.
HepaBeHncTtBo TpeyronbHuka. COOTHOLIEHUS MEXAY CTOPOHAMHM M YIVIAMH
TpeyroiapHrka. CyMMa yIJIOB TpEyrojbHHKA. BHEIIHHWE YIJbl TpEyroJbHUKA.
Teopema ®Daneca. [logobue TpeyronbHUKOB. [Ipu3HaKu Mog00UsS TPEyTrOIHHUKOB.
Teopema Iludaropa. CuHyC, KOCHHYC, TaHTEHC, KOTAHIE€HC OCTpPOro yrJa
IPsIMOYTOJILHOTO TpeyroyibHUKa U yrioB or 0 no 180°; mpuBeneHue K ocTpomy
yrity. Pemienue mpsMOyroiabHbBIX TPEYroJbHUKOB. OCHOBHOE TPUTOHOMETPHUECKOE
TOXKAECTBO. POPMYIJIbI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHIE€HC OJHOTO
Y TOTO k€ yria. Pemenre TpeyrojabHUKOB:

TeOpeMa KOCHHYCOB M TEOPEMAa CHHYCOB. 3aM€UaTebHbIE TOYKU TPEYTOJIbHUKA.

YersipexyronsHuk.  Ilapamiemorpamm, €ro  cBOMCTBA W IPU3HAKU.
[IpsimoyronbHUK, KBaapaT, poMO, UX CBOWCTBAa M TpHU3HAKH. Tpamenus, cpeaHss
JIMHUS TPAICLHH.

MHoroyroysbHUK. Beinmykiable MHOTrOyroibHHKH. CymMma yIJIOB BBIITYKJIIOTO
MHOT0yroJibHUKa. [IpaBuiibHbIE MHOTOYTOJIBHUKH.

OxkpyxHocth U Kpyr. Hyra, xopma. Cekrtop, cermeHT. LleHTpanbHbBIA yrod,
BIIMCAHHBIN YroJI; BEJMYMHA BIMCAHHOTO yIuia. B3aumMHOeE pacnoiokeHue npsMon u
OKPY>KHOCTH, ABYX OKpYykHOcTei. KacarenpHas M cekymas K OKpPY>KHOCTH, HX
cBOiicTBa. BrimcaHHble U ONMCaHHbIE MHOTOYTOJbHUKUA. OKPYKHOCTh, BIMCAaHHAs B
TPEYTOJbHUK, WU OKPY>KHOCTb, ONUCAaHHAs OKOJIO TPEYrojbHUKAa. BrivcanHbie H
ONMCAHHBIE OKPY>KHOCTH MPABUIBHOTO MHOTOYT'OJIbHUKA.

['eomerpuueckue npeoOpazoBanusa. [lonsarue o paseHctBe Quryp. Ilonarue o
JBWKCHUM: OCEBAsi M LICHTPAJIbHASI CUMMETPHH, MMAPAIUIENBbHBIN NEPEHOC, IIOBOPOT.
[Tonsitue o mogo6uu GUTyp ¥ TOMOTETHH.

Pemienne 3amad  Ha  BBIYMCIIEHWE, JOKa3aTEIbCTBO U MOCTPOCHUE C
UCIOJIb30BAaHUEM CBOMCTB U3YUEHHBIX (PUTYD.

HN3mepenne reomerpuueckux BeJuduH. /[nmuHa oTpeska. PaccTtosiHne OT TOUKH
110 IpsiMOM. PaccrosiHne Mexay napajuieIbHbIMU IPSIMBIMHU.

[TeprimeTp MHOTOYTOJILHUKA.

JInmuHa OKpY>KHOCTH, YUCIIO 7T, JUIMHA JYTHU OKPY>KHOCTH.

['panycHas mepa yria, COOTBETCTBUE MEXAY BEIWYMHON ILIEHTPAIBHOrO yrilad H
JUTMHOMW JTyTU OKPY>KHOCTH.

[Tonsitue momanu miockux ¢uryp. PaBHOcOCTaBlieHHbIE U PABHOBEJIMKHUE
¢urypsl. [lnomans npsmoyronsuuka. [Inomanu napamienorpaMma, TpeyroiabHHUKa
u Tpaneuuu. Ilnomane mHOroyronsHuka. [lmomaae kpyra U IDiomanb CEKTOpA.
CooTHoIIEHNE MEX Ty TUIOIIAASIMH MMOJO0OHBIX (huryp.



Pemenue 3aga4 Ha BBIYMCIEHUE U JOKA3aTENBCTBO C UCIIOJIB30BAHUEM M3yUYECHHBIX
dbopmy.

Koopannarsel. YpaBuenue npsimon. KoopanHatel cepeaunbl otpe3ka. @opmyiia
pacCTOSHUS MEXAY IBYMsI TOUKAMU IJIOCKOCTH. Y PABHEHHUE OKPYKHOCTH.

BekTopsl. JlnivHa (Moaynb) BekTopa. PaBeHcTBO BekTOpoB. KosinHeapHbie
BeKTOpbl. KoopimHaTel BEKTOpa. YMHOXKEHUE BEKTOPA HA YMCIIO, CyMMa BEKTOPOB,
pa3lIoKEHWE BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. CkaisipHOE
IIPOU3BEAECHUE BEKTOPOB.

Ocnoenoe codeprcanue no memam

XapaKkTepuCTHKA OCHOBHBIX BH/I0B
Tema AeSTeJIbHOCTH Y4eHUKA (Ha YPOBHE

Y4eOHBIX JeicTBUIA)

1. IIpsimbie U yriibl

Touka, mnpsMas, IUIOCKOCTb.|DOPMYIUPOBATH onpeieeHus u
Orpesok, my4. Yromn. I[Ipsamoit yrou, |ummrocTpupoBaTh OHATHS OTPE3Ka, JIyda; yIja,
OCTPBIN H Tynou YUIBL IipsiMOT0, OCTPOro, TYyNOTO M Pa3BEPHYTOrO

Pa3BEPHYTHIA yrojl. BEpTUKANBHBIC yrop; BepTHKANBHBIX M CMEXKHBIX  YIJIOB;
1 CMEKHBIC yTJIbL. 5 OUCCEKTPHUCHI YIIIa.

BHCEGKTpma YIIa 1 €C CBOUCTBO. |\ pacrosnaBaTe Ha — depTexax, H300pakath,
CBOHCTBA YIVIOB C NapameTbHEMH GopMyTHpOBaTh OMpECICHNs TapalIeIbHbIX
1 TNCPICHANKYIAPHLIMH| 1y a1k ; YTIIOB, 00pa30BaHHBIX  IpU
CTOpOHAMH. Bsanmnoe MEPECCUCHNHM JIBYX MapaUlebHBIX —MPSIMBIX
PaCHOJIOKCHNC TIpAMBIX Ha|cexymell;  mepHeHAMKYNSAPHBIX  HPAMBIX;
IJIOCKOCTH:  MapaJUICIBHBIC  W\pepnegnukynapa M HAKIOHHOM K HPSAMOIL;
HEPECCKAIOMMCCH HPAMBIC. | cepelMHHOrO  MEPIEHAMKYJIApa K  OTPE3KY.
HepnenauxynapHbie HPAMBIC. | OGLACHATE, YTO TAKOE IEOMETPUYECKOE MECTO
Teopembl 0  MapammenbHOCTH  H|rouek, MPUBOAMTH IPUMEPHI [EOMETPUYCCKHX
HEPICHANKYIIPHOCTH MPSMBIX. | \fecT TOYEK.

IleprieHMKy AP ¥ HAKIOHHAT K|opMynupoBaTh aKkcHOMy — MapalielIbHbBIX
npsiMmoid. CepeTMHHbIN IPSIMBIX.




NEPHEHAUKYJIISP K OTPE3KY.

['eoMeTpuueckoe MeECTO TOYEK.
Meron  reoMeTpu4eCKHMX  MECT
touek. CBolCcTBa OHCCEKTPUCHI
yIJla ¥ CEPEIUHHOTO

NEPIICHINKYIISPA K OTPE3KY

DOopMyJIMpOBAaTh H  JOKA3bIBaTh TEOPEMBI,
BBIPAKAIOIINE CBOWCTBA BEPTUKAJIBHBIX U
CMEXHBIX YIJIOB, CBOMCTBA W MPU3HAKHU

[apajuIeNIbHBIX MPAMBIX, O EIUHCTBEHHOCTHU
MEPIIEHAUKYJISIPA K PAMOM, CBOUCTBE
NEPIICHAMKYJIApA W HAKIOHHOM, CBOMCTBAax
OUCCEeKTPUCHI yrIia " CEPEAUHHOTO
NIEPIICHIMKYJIAPA K OTPE3KY.

Pemrats 3a1ayu Ha OCTPOCHUE, JOKA3ATEILCTBO
Y BBIYUCIICHMS. BpIAEnsATs B yCIOBHM 3a1a4U
ycloBHeE U 3aKkirodeHue. Onupasch Ha yCIOBHE
3a/1a4H, IIPOBOJIUTH HEOOXOMMBbIE
JI0Ka3zarenpHble paccyxjeHus. ConocTaBisiTh
IIOJIyYEHHBIN PE3YJIbTaT C YCIOBUEM 3a1a4u

2. TpeyroJbHUKH

TpeyroiabHUKH.
[IpssMOyTOJIBHBIE, OCTPOYTOJIbHBIE
U TYNOYTOJIbHbIE TPEYTOJbHUKHU.
Bricora, wmeamana, OwuccekTpuca,
CPEIHSS JTUHUS TPEYTOJIbHUKA.

PaBHOOE1peHHBIC u
PaBHOCTOPOHHUE  TPEYTOJIbHUKH;
CBOMCTBA u MpU3HAKU
PaBHOOCIPEHHOTO TPEYTOIHHHKA.

[Ipu3Hakn paBeHCTBa

TPEYTrOJIbHHUKOB.
paBeHCTBa
TPEYTrOJIbHHUKOB.
TPEYTOJbHUKA. CooTHolteHus
MEXIy CTOPOHAMH M  YIJIaMH
TpeyroipHuka. CymMmMa  yryioB
TpeyrojibHUKa. BHemHue yrisl
TPEYrojbHHUKA, TEOPEMA O BHELTHEM
yriie  TpeyroibHuka. Teopema
daneca. [logobue TpeyroJbHUKOB;
kodhpurmert noxnodus. [IpuzHaku
1o/100usl TPEYTOJIbHUKOB.

[Ipu3Haku
MPSAMOYTOJIBHBIX
HepaseHncTBo

Teopema Iludaropa. Cunyec,
KOCHUHYC, TaHIEHC, KOTaHT€HC
OCTPOTO  yIVIa HOPSIMOYTOJBHOTO

TpeyrojbHuka W yriaoB ot 0° 1o
180°; mpuBeneHNE K OCTPOMY YTJIy.
Pemenue npsiMoyrojbHbIX

PacnoznaBath Ha uepTexax, GOpMyIHPO
OIpeaeNeH s, U300paxkaTh MPSIMOYTOIbHBIN
OCTPOYTOJIbHBIN, TYIMOYToJl paBHOOEIPEHE
PAaBHOCTOPOHHUN  TPEYTrOJbHHUKH;,  BBIC
MenuaHy, OUCCEKTPHCY, CPEIHIOK  JIHypjif,
YTOJIbHHKA.

@opMyIMpOBaTh OIpe/ICIICHNE
TPEYTOJIBHUKOB. DopMyIUpPOBaTh
JIOKa3bIBaTh TEOPEMBI O MPU3HAKAX pa
TPEYTOJIBHUKOB.

OOBSICHATH ¥ WIITIOCTPUPOBATH HEPABEHCTB(

Tpe-

HBIX
)41

TPCYIr'OJIbHUKA. CTBa

@opMyIMpoBaTh U JI0Ka3bIBaThb TEOPEME
CBOICTBAX U TPHU3HAKAX PABHOOEIPEHI
TPEYTOJbHUKA, COOTHOILICHUSIX CTOPOHAM]
yIJIAMU TPEYTOJIbHUKA, CYMME
YTJIOB TPEYTOJbHUKA,
TPEYTrOJIbHUKA, 0 cpenHen
TPEYTOJbHUKA.

BHEIITHEM
KLY

yrie

dopmyupoBaTh
pMYJIHIp —

ONpEIETICHUE
MOJA0OHBIX TPEYTOJbHUKOB.
@opMynUpoBaTh W JI0Ka3bIBaTh TEOPEME
MpU3HaKax MOoa00Us TPEYroJbHUKOB, TEO[
®daneca.
DopMyIUpPOBATH ONpEIECICHUS
WUTIOCTPUPOBATh TOHATUS CUHYCa, KOCHH
TaHTeHCca u KOTaHTeHCa OoCT] H

IPSAMOYTOJIBHOIO TPEYTOJbHUKA. BBIBOINUTS yTia




TPEYTOJIbHUKOB. OcHoOBHOE
TPUTOHOMETPUUECKOE  TOMXKIECTBO.
@opmyIbl, CBI3BIBAIOLINE CHHYC,
KOCHHYC, TaHIE€HC, KOTAaHI€HC
OZHOTO M TOTrO € yria. Pemenune
TPEYTOJIbHUKOB,; Teopema
KOCHHYCOB M TEOpEMA CUHYCOB.
3ameyaTenbHbIe TOYKH

TPCYTOJIbHUKA: TOYKH IICPECEC-

YEHUs
MIEPIIEHAUKYJISIPOB,
ME€IMaH, BBICOT WA UX

CepeIMHHBIX
OuccekTpuc,

MIPOJOJKEHU M

dbopmynbl,  BhIpaxarome  QyHKII yria
OpSIMOYTOJIBHOTO ~ TPEYroJibHUKA ' P€3 €ro
CTOpPOHBI. POPMYNIMPOBATH U TEOpPENA3bIBATH
[Tudaropa.

dopmMyIHpoBaTH oTpeeNeHHUs
KOCHHYCa, TAHT€HCa, KOTaHT€HCa YTJIO0]
180 BoiBomuTH (opMyisl, BbI (yHkrKAOLHC
ot 0° mo 180° uepe3 GyHKIUU OCTPE
dopMmynMpoBaTh U Pa3bICHATH
TPUTOHOMETPUYECKOE TOXKIECTBO. B
3HaYeHue (QYHKIMU OQHOM u3 ero Y& MO
@opmMynupoBaTh M JOKA3bIBaTh cuP YHKIIIIL.
KOCHUHYCOB. [COPEMBI
dopMyIHpOBaTh U JOKA3BIBATH TEOPEN

[HyCa,

TOYKAX nepeceyeHus ) IMHHBIX
NEPHeHAUKYIAPOB,  OHCCEKTPUC,  MeEIUaH,
BBICOT WJIM UX MPOJOJIKEHUMN.

HNccnenoBare  CBOWMCTBA  TPEYrOJIbBHHKA €

IIOMOIIBIO KOMIIBIOTEPHBIX IIPOrPaAMM.
PemaTe 3a1a4u Ha IOCTPOCHUE, 10KA3ATEIBCTBO
U BBIYUCIICHUA. Bpinensats B yclIOBUM 3ajadu
yclIoBME M 3aKkioueHue.  Monenuposatb
YCIOBHE 3aJayd C IIOMOIIBI 4YepTekKa WIU
pPHUCYHKA, IIPOBOJIUTH JOTIOJIHUTEIIBHBIE
NOCTpOeHUs1 B Xone peumeHus. Onupasce Ha
JlaHHBIE yCHOBUSA 3a/1a4y, IIPOBOAUTH
HEOOXOUMBbIE paccyxacHus.
HNHTepripeTupoBaTh IOIYYEHHBIA pPE3yabTaT M
COIIOCTABIIATH €0 € YCIOBUEM 334U

3. YUeThbIpexyroJbHUKH




YeTbIpexyroJIbHUK.
[TapamnmenorpamM,  TE€OpeMBl O
CBOICTBaX CTOpPOH, YIJIOB U

JAaroHaJIe IapajieaorpaMmMa M

PacrioznaBath, opMyIHpOBaTH ONpEICICHUE U
n300pakaTh MapajuiejorpaMM, MPsIMOYTOJIbHHUK,
KBajJpaT, poMO, Tparenuio, paBHOOSIPECHHYIO H
NPSIMOYTOJIBHYIO Tpameluy, CPEAHION JIMHUIO

€ro MpU3HAKH. Tpaneuud. @DopMyIupoBaTh M JOKa3bIBaTh

HpﬂMoyFOHBHI/IK, TeopeMa [6) TCOPCMBbI (0) CBOUCTBaxX u IIPpHU3HAKax

DABEHCTBE AMArOHANCH napasuiesiorpaMmma, npsiMOyrojibHUKa, KBaIpaTa,

IIPSAMOYTOJIbHUKA. pomba, Tpaneuu. .

Pow, reopema o HccenenoBarh CBOMCTBA YETBIPEXYTOJIBHUKOB C

. . MTOMOIIbI0 KOMIIBIOTEPHBIX IPOTPaAMM.
CBOKCTBE IMarOHAJIEH.

Pewrars 3a1aun Ha NOCTpOEHHE, JOKA3ATEIBCTBO

KBanpar.
Y BBIYUCIICHUSL.

Tpanenus, cpenHss JIMHUA

Tpaneuuu; paBHOOEpPEHHAs

Tpaneuus MopenupoBaTth yCIOBHE 3aJauyd C IOMOILBIO
yepTexa W PHUCYHKa, IIPOBOJIUTH
JOTIOJIHUTEJIBHBIE ITOCTPOCHUS B XOJI€ PELICHUS.
Boigensate  Ha  yeprexe — KOH(Urypauuw,
HEOOXOUMBbIE [UIsl MPOBEACHHUS OOOCHOBaHUI
JIOTUYECKUX
1aroB pelIeHusl. NutepnpernpoBath
MOJYYEHHBIA pPE3yJIbTaT U COMOCTABIATH €ro ¢
YCJIOBHEM 3aJa4n

4. MHOTOyroJIbHuUKH
Pacno3naBath MHOTOYTOJIbHUKH,
(GopMynMpoBaTh ONPEACICHUE W NPUBOJIUTH
MIPUMEPBI MHOTOYTOJIBbHUKOB.

MHOTOyTONBHHK. BhinyKible @opMyIMpoOBaTh M JOKA3bIBaTb TEOPEMY O
MHOTOYTOJIbHUKH. [IpaBuiIbHbIC|CYMME  YITIOB  BBIYKJIOIO MHOIOYTOJIbHUKA.
MHOTrOyroibHuKH.  Teopema  o|MccienoBarh CBOWMCTBA MHOTOYTOJIBHUKOB €
CymMMe YIJIOB BBIITYKJIOT'O |[[IOMOILBIO KOMITBIOTEPHBIX IPOTPAMM.
MHOroyrojgbHnka. — Teopema  O|PemaTh 3amauM  Ha  JI0Ka3aTelbCTBO U
CyMMC BHCLIHHX YTJIOB BBIUMCIICHUs. MOAEIMpPOBaTh YCIOBUE 33]1a4M C
BBIITYKJIOTO MHOTOYTOJIbHUKA IIOMOIIBIO YepTeKa HMIN PHUCYHKA, MPOBOJAUTH

JOTIOJIHUTEJIbHBIE TTOCTPOCHHUS B XOJ€E PELICHUS.
HNHTepnpernpoBaTh MOJYyYEHHBIM pE3yJIbTAT H
CONOCTABJISATh €T0 C YCIOBUEM 3aJa4l

5. OKpyKHOCTb M KPYT




OkpyxHocTe u Kpyr. lLleHtp,
pamuyc, nmuamerp. [yra, Xxopna.
Cexrop, CETMEHT. B3aumuoe
pacIoI0XeHue PAMOM u
OKPYKHOCTH, IBYX OKpPYXHOCTEM.

DopMyJIMPOBATH OTIpEICIICHUS MOHSITHH,
CBA3AHHBIX C OKpPY)XHOCTBIO, CEKyLIEeHd W
KacaTeJIbHON K OKPY>KHOCTH, YIJIOB, CBSI3AHHBIX
C OKPYHOCTBIO.

dopmyaupoBaTh W JOKa3blBaThb TEOPEMBI 00

Kacarensmas o cexymad - Kiyrpax, CBS3AHHBIX C OKPYKHOCTBIO.
OKPY’KHOCTH, UX CBOWCTBA.

BICaHHEE M ONUCAHHDLC N300paxkarb, pacrno3HaBaThb W OHI/ISI:.IBaTL
MHOTOYTOJTHHHKH. OxpyxHOCTS, | B3AHMHOE PacCIIOJIOKEHUE psSIMOM u
BUCaHHAs B TpeyrompHuk, u|OKPYAKHOCTH.

OKPY/KHOCTb, ~ONHCAHHAs OKOJO N3o0paxxatb u QopMynupoBaTh OIpeaAeTICHUs
TpeyroNbHAKa! Teopembl o|BIMCAaHHBLIX M OINUCAHHBIX MHOIOYI'OJIbHUKOB W
CYILLECTBOBAHHH OKpyKHOCTH, | TPEYTOTBHUKOB;  OKPY)KHOCTH, BIIMCAHHOH B
BIIMCAHHOM B TPEYrONbHHK, u|TPEYTONBHHUK, M OKPYKHOCTH, OIIMCAHHOMH OKOJIO
OKPY>KHOCTH, ONHCAaHHON 0Ko0j0|TPEYTOJIbHHKA.

TPEyToJIbHUKA. @opMyJIMpOBaTh M JOKa3blBaThb TEOPEMBI O

BrnucanHble W ONHMCaHHBbIE [BIMCAHHOM M ONMCAaHHOM  OKPY>KHOCTSX
OKPY>KHOCTH NPABUILHOIO [ TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
MHOTOYTOJIbHUKA. Uccnenosars CBOMCTBA KOH(pHrypanmid,

(DOpMy.TIBI IS BEIUUCIIEeHUA |CBA3AHHBIX C OKPY>XHOCTbIO, C IIOMOIIBIO

KOMIIBIOTEPHBIX IPOrPaAMM.
CTOpPOHBI npaBuWIbHOTO |PemaTe 3a1a4n Ha MOCTPOEHHUE, T0KA3ATENBCTBO
MHOT'OYT'OJIbHUKA; paauyca |1 BIUHCICHUS.
OKPY>XHOCTH, BIIMCAaHHOMN B (MozaenupoBarh yciaoBu€ 3aJadyd C IIOMOILBIO
HpaBI/IJ'IBHHﬁ MHOI'OYT'OJIbHHUK; (YyepTeiKa Ui pHCYHKa, MIPOBOIUTH
paguyca OKpPY)KHOCTH, ONHCAHHOM |10moHUTENbHbIE TIOCTPOSHUS B XOJ€ PELICHHS.
OKOJIO MPaBWJILHOT'O Boigensate  Ha  yeprexe — KOHQUrypaluw,
MHOT'OYT'OJIbHUKA HEOOXOJAMMBIC MJisi TPOBEICHUS OOOCHOBAHHIA
JOTUYECKUX 1aroB peneHusl.

WNHrepnperupoBaTh MOJYYEHHBIH pE3yNbTaT U
COMOCTABIIATh €r0 C YCIOBUEM 3a/1auHu.

6. I'eomeTpuueckue npeodpazoBaHus

[lonarue o paBeHCTBE (QUTYP.
[lonsiTue nBWXEHUS: oOceBas U
[EHTpaTbHAS CUMMETPUH,
napajieIbHBIA MEPEHOC, MOBOPOT.
[lonstue o mnomobum Quryp wu
TOMOTETUHU

OOBACHITH WUTIOCTPUPOBATh  TOHSATHUS
paBeHcTBa uryp, moaoousi. CTpouTh paBHbIE U
CUMMETpPHUYHbIC burypsi, BBITIOJTHSTh
napayiyieIbHBIA IEPEHOC U TTIOBOPOT.

HUccnenoBars cBOMCTBA ABIKCHHUU C IOMOIIBIO

nu

KOMIIBFOTEPHBIX IPOTPAMM.
BrinoasaTe
F€OMETPUUECKUX
IJIOCKOCTH.

TCMaM
Ha

IIPOCKTHI 1o
npeodpa3zoBaHUA

7. IlocTpoeHus ¢ MOMOLUbIO HUPKYJIS M JIMHEHKHU




[Toctpoennss ¢ MOMOUIBIO
HUPKYJIsT U JUHENKH. OCHOBHBIE
3aJ1a4d Ha IIOCTPOCHHE: JICJICHHE
OTpe3Ka IMOIoJaM; MOCTPOEHHUE
yria, paBHOTO JAHHOMY
IOCTPOEHUE  TPEYroJbHUKA  IIO
TPEM  CTOpPOHAM;  IOCTPOEHUE
[EPIEeHAUKYJIIpa K MPSMOU;
MMOCTPOCHUE OMCCEKTPUCHI YIIIA;
NEJIEHUE OTpe3Ka Ha 7 PaBHBIX
yacreun

Pemarp 3amaun Ha IOCTPOEHHE C IOMOUIBIO
LHUPKYJIA U JTUHENKU.

Haxonuth ycnoBusi CylIeCTBOBaHUSI PEILICHUS,
BBITMOJIHATh TOCTPOEHHE TOYEK, HEOOXOIUMBIX
VISl IOCTPOCHUS UCKOMOM (PUTypBbI, TOKa3bIBATh,
YTO TMOCTpOeHHass (¢urypa yIOBJIETBOPSET
YCJIOBUSM 3a7aud (OMPEessiTh YUCIO PEIICHHM
3a/1a4y IpH KaXJ10M

BO3MOKHOM BBIOOPE TaHHBIX)

8. I/I3MepeHne Ir¢cOMETPHYCCKHUX BECJIMINH

Jnuna otpeska. JliMHa JIOMaHOM.
[TepumeTp MHOTOYTOJIBHUKA.
PaccTostHue oT TOYKH O TPSIMOM.
Paccrosnaue MEXKITY
napasulelIbHbIMU TpsAMbIMU. [[nuHa
OKPY>KHOCTH, YHCJIO 5I; IJIMHA JTyTH
OKPY>KHOCTH.

I'panychas Mepa yriia,
COOTBETCTBHE MEXKIy BEINYNHOU
LEHTPAJIBHOIO YIJIA U IJTUHON

OOBACHSATH )41 HIUIXOCTPpUPOBATDH ITIOHATHC]

MepUMETPa MHOTOYTOJIbHUKA.
@OopMyJIMPOBATh  ONPEACICHUS  PACCTOSTHUS
MEXKIy TOYKaMHU, OT TOYKH JI0 MPSAMOU, MEXKITY
napauieaIbHbIMA OPSIMBIMU.

DOopMyJIMPOBATH CBOMCTBA

u 0O0BSICHATH

JUTMHBI, TPaJyCHOW MEpHI yIia, IOMAIu.
@opMynHpOBaTh  COOTBETCTBUE MEXIY
BEJIMYMHOMN IEHTPAIBHOTO yTJIa U JUTMHOUW TyTH
OKPY>KHOCTH.




JTyTH OKPYKHOCTH.

[lonatne  TWIOWIAAM  IJIOCKHX
¢uryp. PaBHOCOCTaBieHHBIE U
paBHOBenukue ¢urypsl. Ilnomanmb
MPSAMOYTOJIbHHUKA. [Tnomanu
napajuiesiorpaMma, TpPEyroJibHUKa
U Tparneuuu (OCHOBHBIE (POPMYJIBI).
@opMyJibl, BBIPAXKAIOIINE TIOIATb
TPEYroJIbHUKAa Yepe3 ABE CTOPOHBI
U yrol MEXIy HUMHU; uepes
NEPUMETP U PaJuyC BIUCAHHOMU
okpyxHOCcTH; (opmyna ['epona.
[Tnomans MHOTOYTOJIbHUKA.
[nomange kpyra ©  IUIOIAAb
cektopa. COOTHOIIIEHUE MEXITY
TIJIOIIAISIMHU TIOTOOHBIX PUTyp.

OOBSICHATP W WJUIIOCTPUPOBATH  MOHATHS

PABHOBEJIMKUX U PAaBHOCOCTABJIEHHBIX (UTYP.

BreiBoautn dhopmybl IUIomaaeu
MPSAMOYTOJIbHUKA, napajjienorpamMmma,
TPEyTOJbHUKA M TpAaNeluu, a Takke HopMyiy,
BBIPKAOIIYIO IJIOMIAh TPEYToJbHUKA Yepes
JIBE CTOPOHBI M YTOJl MEXIYy HHMH, JJIHHY

OKPY>KHOCTH, IIOIIAAb KpyTa.

Haxoautb TUTOIIA]Th MHOTOYTOJIbHHKA
pa3zOueHuemM Ha TPEYTOJIbHUKHU u
YETHIPEXYTOJbHUKH.

OOBSICHAT W WUIIOCTPUPOBATH OTHOIIEHUE
wiom@aAe mogoOHbIX GUryp.

Pemare 3agaun Ha BBIYHMCICHHE JIMHEHHBIX
BEJIMYMH, TPaJyCHOM Mephl yria M IUIOIaien
TPEYTOJIbHUKOB, YEThIPEXyTOJbHUKOB u
MHOTOYTOJIbHUKOB, JUIMHBI ~ OKPYKHOCTH U
wiomaau kpyra. Onupasich Ha JJaHHBIE YCIOBHS
3aJjauu, HAXOJUTh BO3MOKHOCTH HPUMEHEHHUs
HEOOXOAUMBIX  (GOpMyJ,  MPeoOpPa3OBHIBATH
dopmynbl.  Hcnonwb3oBate  (opMmysbl Ui
00OCHOBaHUS JIOKa3aTeJIbHBIX PACCYXICHUH B
XOJI€ PEIICHNUS.

HHTepripeTupoBaTh MOJYYEHHBIM pPE3yJbTaT H
COIOCTABJIATh €0 C YCIOBUEM 3aJauH -

9. KoopanHatsl

lekaproBa  KOoOpAuMHATa  Ha
IUIOCKOCTU. YPaBHEHHUE IIPSAMOMU.
KoopauHatel cepeauHbl  OTpe3Ka.
@opMmysia  pacCTOSHHUS ~ MEKIY
JIBYMS TOYKaAMH IUIOCKOCTH.
YpaBHEHHUE OKPYKHOCTU

OOBSICHAT, W WUIIOCTPUPOBATH  TMOHSA
JIEKapTOBOM CHUCTEMBI KOOPAMHAT.

BeiBOIMTE W HKCNOJIB30BAaTh bopmy
KOOpPAMHAT CEPEAVHBbl OTPE3Ka, PACCTOS

MEXKJy IBYMSl TOYKaMHU IUIOCKOCTH, YPaBHE!
MPSIMOM U OKPY>KHOCTH.

BrimonHATh IIPOEKTHI 1o
WCIIOJIb30BaHUsl KOOPAMHATHOTO METO/A IIPH 1aM

pemIcHn 3aaa4 Ha  BBIYHUCICHUA U [0-

Ka3aTcJIbCTBA

10. BexTops!




Bekrop. imna  (Moaynp) |@opMyaupoBaTh  ONPEACIICHUS u
BEKTOpa. PaBEHCTBO  BEKTOPOB. |MILIIOCTPUPOBATH MOHATHS BEKTOPA, JJIUHBI
Komnnuneapusie BEKTOPBL. |(MOyJis1) BEKTOpa, KOJUIMHEAPHBIX BEK PABHPOB,
Koopnunatel BekTopa. Y MHOXKEHUE | BEKTOPOB.

BEKTOpa Ha  YKCIO, CcymMa |BpUUCIATh JUIMHY U KOOPAMHATHI BEKTOPA.
BEKTOPOB, Pa3JI0KEHHE BEKTOPA 10 | HaXoAuTh yroy MeXIy BEKTOPAMHU.

ABYM BpinonHATh onepanuy Hal BEKTOPAMHU.
HEKOJUIMHEAPHBIM BEKTOpaM. | BBIIIOIHATE IPOEKTHI 110 TEMaM MCIIOJIb30BAHUS
Yrou MEXITY BEKTOPAaMH. |BEKTOPHOIO METOJA IIPU PELIEHUMH 3a7ad Ha
CkansipHoe [IPOM3BEICHUE |BBIYUCIICHUA U I0KA3aTEIbCTBA

BEKTOPOB

TF'EOMETPUS 7 kaacc (68 yacoB)

Cooeporcarue obyueHus.

HavauabHble reomerpuyeckue cgeaenus. 11 u

[Ipocreiimue reomerpuyeckue (UIypbl: NpsiMas, TOYKAa, OTPE30K, Jyd, YTroJl.
[TonsiTue paBeHcTBa reomerpuueckux Guryp. CpaBHeHHE OTPE3KOB U YIJIOB.
W3mepeHne OTpe3KOB, UIMHA OTpe3ka. M3MmepeHue yriioB, rpagycHas Mmepa yrIua.
CMeKHBIE M BEpTUKAJIBHBIE YIJIbl, UX CBOWCTBA. [lepreHauKyIIsIpHbIE NpsSMBIE.

OcHosHasi yeab — CUCTEMATU3MPOBATh 3HAHMS YYAIIMXCA O NPOCTEHIIMX
reoMeTpHUYecKUX (PUTypax U UX CBOMCTBAX; BBECTU MOHATHE PaBEHCTBA PUryp.

B npanHON Teme BBOIATCA OCHOBHBIE TI'€OMETPUYECKHE IIOHATHS W CBOWCTBA
OPOCTEHIINX TIeoOMeTpUYECKUX (Uryp Ha OCHOBE HArJsSAHBIX MpeICTaBICHUN
ydalxcs ImyTeM 0000IEeHNs] OUEBUIHBIX MIN U3BECTHBIX U3 Kypca MaTeMaTuku |—
6 kmaccoB reomerpuieckux (aktoB. [loHSATHE akCMOMBI Ha HAYaIBbHOM JTame
o0yyeHMs He BBOJMTCSA, MU CaMHM AKCHOMBI HE (OPMYJIHPYIOTCS B SIBHOM BHJIE.
HeoOxoaumble HCXOIHBIE MTOJIOKEHHUS, HA OCHOBE KOTOPBIX U3y4YalOTCsl CBOMCTBA
reoMeTpUUYecKuX (QUryp, mpuBOASTCS B omnucarenabHou (opme. IIpuHIMNMANIBHBIM
MOMEHTOM [JAaHHOM TE€MBI SIBIIICTCS BBEICHHUE MOHATUS PABCHCTBA TI€OMETPUUYECKUX
¢uryp Ha OCHOBE HArJSIHOIO
NOHATUS HanoxkeHus. OnpeneneHHoe BHUMaHUE JOJDKHO YAENATHCS IPAKTHYECKUM
NPWIOKEHUSAM T€OMETPUUECKUX MMOHATUH.

Tpeyroabuuku 18 4

TpeyronsHuk. IIpu3Haky paBeHCTBa TPEyTrOJIbHUKOB. IIepreHIUKyYIIsp K IIPAMOM.
MennaHnel, OMCCEKTPUCH U BBICOTHI TPEYTOJbHUKA. PaBHOOEIPEHHBIN TPEYTOJIbHUK U
€ro CBOMCTBA. 3aJ1a4M HA MOCTPOEHUE C TOMOLIBIO HUPKYJIS U TUHENKU.

OcHoeénas yenb — BBECTH IOHSATHE TEOPEMBI; BbIpAOOTaThb YMEHHUE J10Ka3bIBaTh
PaBEHCTBO TPEYT'OJILHUKOB C IIOMOLIbIO U3YUYEHHBIX IIPU3HAKOB; BBECTU HOBBIN KJIACC
3a/1a4 — Ha [OCTPOEHUE C TIOMOILIBIO HUPKYJISL U INHEHKH.

[Tpu3Haku paBeHCTBA TPEYTOJBHUKOB SIBJISAIOTCS OCHOBHBIM PaOOUYMM amnapaTtoM
BCEro Kypca reomerpuu. Jloka3areabCTBO OOJIBLIEH YacTH TEOPEM Kypca M TAKXKe



pElIEHHEe MHOTHX 3aJa4 MPOBOJUTCS MO CIEAYIOIIEH CXEME: IOUCK pPaBHBIX
TPEYTroJIbHUKOB — OOOCHOBaHHE MX PAaBEHCTBA C MIOMOIIBIO KAKOTO-TO MpU3HAKA —
CIEACTBUS, BBITEKAIOIIME W3 PAaBEHCTBA TPEYIrOJIbHUKOB. [IpuMeHeHue npu3HaKoB
PABEHCTBA TPEYTOJIbHUKOB IPU PELICHWM 3a4a4 JACT BO3MOYKHOCTb IIOCTEIIEHHO
HAaKaIUIMBAaTh OIIBIT IPOBEACHHMS TOKa3aTEIbHbIX paccyxAcHni. Ha HadyanbHOM 3Tane
U3y4YeHUsT M TPUMEHEHHs] TPU3HAKOB PABEHCTBA TPEYTOJBHUKOB LiEIeco00pa3HoO
MCIIOJIB30BaTh 3a7ja4 C TOTOBBIMHU YEPTEKAMU.

HapasuienbHbie npsamble. 12 4

[Tpu3Haku napayuieIbHOCTH NPAMbIX. AKCHOMA NapajuleNbHbIX NpsAMbIX. CBoMCTBa
MApAJIICIIbHBIX MPSMBIX.

OcHosnass yenb — BBECTH OJIHO U3 BaXHEUIIUX TIOHSITUM — TIOHSTHE
napajulefibHBIX — HPSMBIX; JaTh MEpBO€ MpeAcTaBlieHMe 00 akcuomax u
AKCMOMAaTHU4YECKOM METOJE B TEOMETPUM; BBECTH AKCUOMY ITapaJUIEIbHBIX ITPSMBIX.

[Ipy3Haku © CBOWCTBAa MAapAJUIEIBHBIX IMPSAMBIX, CBA3AaHHBIE C YIJIAMH,
00pa30BaHHBIMU TIPH MEPECEUEHUH ABYX MPSAMBIX CEKyIIeH (HAKpEeCT JIeXKaIluMHU,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMU), IIKPOKO MCHOJIb3YIOTCA B JAJbHEUILIEM MPU
W3YYCHUH YETHIPEXYTOJbHUKOB, MOJOOHBIX TPEYTOJbHUKOB, MIPH PEHICHUH 3ajad, a
TaK)Xe€ B Kypce CTEPEOMETPUMU.

CooTHOLIEHHUSI MKy CTOPOHAMH M YIJIAMHU TPEYroJbHUKA. 19 4

Cymma yrioB TpeyroibHuka. COOTHOLIEHHE MEXAYy CTOPOHAMHU W YIrjaMu
TpeyrojapHuka. HepaBeHCTBO TpeyronbHuka. [IpsMOyrojbHbIE TpPEYroJIbHUKH, HX
CBOWMCTBA M NPU3HAKA pPaBEHCTBA. PaccTrosiHne OT TOYKM A0 mpsMou. PaccrosHue
MEXKly apaJuIeIbHBIMU PAMBIMU. [l0CTpOeHHE TPEYTONbHUKA 10 TPEM DJIIEMEHTAM.

OcHosHasi yenb — pPacCMOTPETb HOBBIE HHTEPECHBIE M Ba)XKHbIE CBOMCTBa
TPEYTOJIbHUKOB.

B naHHOW TeMe IOKa3bIBaeTCs OJHA W3 BAXHEUIIMX TEOPEM TE€OMETPUH —
TeopeMa O CyMMe YrioB TpeyroidbHuKa. OHa TO3BOJSET AaTh KIIACCU(PUKAIIUIO
TPEYTOJILHUKOB TIO yriiaM (OCTPOYTOJIbHBIN, MPSAMOYTOIbHBIA, TYHOYTOJBHBIN), a
TaKXK€ YCTAaHOBUTHh HEKOTOPHIE CBOWCTBA M INPU3HAKM PABEHCTBA IPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB.

[loHsATHE pacCTOSIHUS MEXIY IapauIeIbHBIMU IMPSMBIMA BBOIUTCS HA OCHOBE
JIOKa3aHHOM NPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKH KaXIOM M3 JBYX
MapajuIeNIbHBIX MPSAMBIX PAaBHOYJAJEHbI OT JIPYrod MPsSIMOW. DTO MOHATHE WUIPaeT
BAXXHYIO POJIb, B YACTHOCTH HCIOJIB3YETCS B 3a7]a4axX Ha IMOCTPOCHHUE.

[Ipu pemreHnn 3a1ad Ha MOCTPOEHUE B 7 KIIACCE CIEAYET OTPAHUUYUTHCS TOIBKO
BBINIOJIHEHUEM UM OMHCAHHEM MOCTPOEHUS UCKOMOW (uryphl. B oTAeNbHBIX Ciiydasx
MOYXHO TPOBECTH YCTHO aHAJIM3 M JIOKA3aTeNbCTBO, a DBJIEMEHTHl MCCIEAOBAHUS
JIOJKHBI IIPUCYTCTBOBATH JIUIIB TOT/IA, KOTJIa ’TO OTOBOPEHO YCIOBUEM 3aJa4H.

IHoBTOpenue. Pemenue 3axa4. 8 4

I'EOMETPUSI 8 kaacce (68 yacos)

Cooeporcanue 0OVueHus.




Yer1bipexyrojJbHuKkH. 14 4

MHOroyroJyibHUK, BBIIYKJIBIA MHOTOYTOJIBHUK,  YE€TBIPEXYIOJbHUK.
[Tapannenorpamm, ero cBoictsa u npusHaku. Tpamnenus. [IpsmoyroiasHUK, poMO,
KBaJparT, ux cBoMcTBa. OceBas U LEHTPaAJIbHASI CAMMETPHH.

OcHoenas yenb — W3y4YUTh HamOOJE€€ Ba)KHbIE BHUJbl YETHIPEXYTOJIbHUKOB —
napasuieJIorpaMM, IpsIMOYTOJIbHUK, POMO, KBaJpaT, Tpaneluio; AaTh MpeAcTaBlIcHUE
o gurypax, o0JaAar0IIMX OCEBOM UM LIEHTPATLHON CUMMETPUEH.

JlokazaTenbcTBa OOJIBIIMHCTBA TEOPEM JaHHOM TEMBbl U PEIICHHUs MHOTHX 3a]ad
IIPOBOJATCS € MMOMOIIBIO IIPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, IO3TOMY MOJIE3HO UX
IIOBTOPUTH B HaYaJIle U3YYEHUs TEMBI.

OceBas U LeHTpajbHasi CAMMETPUH BBOJSTCS HE Kak MpeoOpa3zoBaHKE IIIOCKOCTH,
a KaKk CBOMCTBAa TI'€OMETPHYECKUX (UTyp, B YACTHOCTU YETHIPEXYTOJbHUKOB.
PaccmoTpenne 3THX MOHATHI KaK IBUKEHUI IJIOCKOCTHA COCTOUTCS B 9 Kitacce.
ILnomann. 14 4

[TonsTue IUIOIIAAN MHOT'OYTOJIbHUKA. [Tnomanu IPSIMOYTOJIbHHKA,
napajijienorpaMma, TpeyrojibHukKa, Tpaneuuu. Teopema Iludaropa.

Ocnoénas yenb — pacllUpUTh U YIIyOuTh NOJMy4YyeHHble B 5—6 Kiaccax
NPEACTABICHUS y4YalllUXcsi 00 M3MEPEHHMM M BBIYMCICHUM IUIOLIA/IEH; BBIBECTH
(dopMyJibl IIOIAAEH NPSIMOYTOJIbHUKA, TapajuIesIorpaMMa, TPEYTOJIbHUKA, TPaleLnu;
JI0Ka3aTh OJHY U3 TJIaBHBIX TeOpeM reomerpun — teopemy Iludaropa.

BeiBon hopMyt 11 BeIYMCICHUS IUTOMIAACH MPSIMOYTOJIbHUKA, MTapajliesorpaMmMa,
TPEYrOJIbHUKA, TpallelMd OCHOBBIBACTCS HA JBYX OCHOBHBIX CBOMCTBax ILIOIIAJEH,
KOTOpbIE€ MPUHUMAIOTCSI UCXO/sI U3 HAIJIAIHBIX MPEJICTaBICHUH, a Takxke Ha opmyie
IUIOIIAM KBajapaTa, OOOCHOBAaHME KOTOPOW HE SBIETCA OO0S3aTENbHBIM IS
YYALIUXCS.

HeTpagunoHHOW A7 IIKOJBHOTO Kypca SABIISIETCS TeopeMa 00 OTHOIIEHHU
IUIOIIAZCH TpPEyroJbHUKOB, HMMEIOIIMX 10 paBHOMY yriy. OHa mNO3BOJIIET B
JAJIbHENIIEM J1aTh MIPOCTOE JOKAa3aTeNIbCTBO MPU3HAKOB MOA0OMS TPEyroJbHUKOB. B
TOM COCTOMT OJIHO U3 MPEUMYIIECTB, 00YCIOBIEHHBIX PAaHHUM BBEJACHUEM MOHATHUS
IUTOLAN.

JlokazarenscTBO TeopeMbl [ludaropa ocHOBBIBaEeTCS Ha CBOMCTBAX IUIONIAJICH U
dbopmynax Juis TUIOmMIaed KBaapaTa M MPSAMOYToJIbHHMKA. JloKa3bIBaeTcsl Takxke
Teopema, obpatHas Teopeme I[Tudaropa.

ITogo0HbIe TPpEeyroabHuKH. 19 4

[TonoOubie TpeyroiabHuku. IlpusHaku mnogoOust TpeyroabHUKOB. [IpumeHeHue
noo0usl K JTI0Ka3aTeNnbCTBY TEOPEM M pelieHHro 3a1ad. CHHyc, KOCHHYC UM TaHT'€HC
OCTPOTO yIJja NpsIMOYTOJIbHOTO TPEYTOJIbHUKA.

OcHoenas yenb — BBECTU IOHATHE MOJOOHBIX TPEYTrOJBHHUKOB; PAacCMOTPETH
NpU3HAKK TOAO0OMS TPEYroJbHHUKOB M MX NPUMEHEHUs; clejaTbh MNEpBBbIA Iar B
OCBOCHMHM YYalllUMKCSI TPUTOHOMETPUUYECKOIO arapaTa FreOMETPHH.

Omnpenenenne MoAOOHBIX TPEYrOJIbHUKOB JAeTCsl HE Ha OCHOBE MpeoOpa3oBaHMs
1o/100us, a yepe3 paBeHCTBO YIJIOB U IIPONOPLIUOHATIBHOCTh CXO/ICTBEHHBIX CTOPOH.



[Ipu3Haku 1ogoOus TPEYroJbHUKOB JIOKA3bIBAIOTCS C IMOMOIIbIO TEOPEMBI 00
OTHOLUEHUU IUIOIIA/IEH TPEYTOJIbHUKOB, UMEIOIIMX IO PABHOMY YIIIy.

Ha ocHOoBe mnpu3HAKOB MOAOOMS JOKa3bIBAaeTCsl TEOpEMa O CpeaHel JUHUH
TPEYToJIbHUKA, YTBEPXKIACHUE O TOUYKE MEPEeCceUeHUs] MeIuaH TPEYroJibHUKA, a TaKkKe
JIBa YTBEPKACHUS O MPOMOPLMOHAIBHBIX OTPE3KAX B MPSMOYTOJIbHOM TPEYTOJIbHUKE.
Jlaetcs nmpencTaBieHUe 0 METo1e MOJ00Us B 3a7jauax Ha NOCTPOCHUE.

B 3akntoueHure TeMbl BBOISTCS 3JEMEHThl TPUTOHOMETPUU — CHUHYC, KOCHHYC U
TAHT'€HC OCTPOTO yIJia MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

Oxpy:kHOCTB. 17 4

B3anmHoe pacnonoxeHue npsiMor U OKpyKHOCTH. KacarenbHast K OKpy»KHOCTH, €€
CBOMCTBO M IpHU3HAK. LleHTpanbHble W BHUCAHHBIE YIJbl. YeTbIpe 3aMedaresibHbIC
TOYKH TPEYTOJbHUKA. BrincanHast u onucanHas OKPY>KHOCTH.

OcHoenas yenb — PpPacUIMPUTh CBEICHHS OO0 OKPYKHOCTH, IOJyYEHHbIE
ydauuMmucs B 7 KJacce; HU3YYUTh HOBBIE (DAKTBI, CBS3aHHBIE C OKPY>KHOCTBIO;
ITO3HAKOMUTD YYAIUXCS C YETHIPbMs 3aMEeYaTEIbHBIMU TOUKAMU TPEYTOJIbHUKA.

B nanHOM TeMe BBOOMTCS MHOI'O HOBBIX IOHATHUM M pPacCMaTpUBACTCS MHOIO
YTBEPKACHUN, CBSI3aHHBIX C OKPYXHOCTBIO. J[JI1 WX yCBOEHUS CIEIyeT YAECIUThb
00JIb1110€ BHUMAHKE PEIICHUIO 3a/1a4.

VYTBepXKACHUS O TOYKE TMEpecedeHus OHUCCEKTPHUC TPEYroJbHUKA M TOYKE
[IEpECEUYCHUs] CEPEAMHHBIX MEPIECHIUKYISIPOB K CTOPOHAM TPEYTOJIBHUKA BBIBOJSTCS
KaK CJEICTBUS M3 TEOPEM O CBOMCTBaX OWCCEKTPUCHI YIia W CEPEAUHHOTO
MEPIEHIMKYJIApa K OTpe3Ky. Teopema O TOYKE MEPECEYEHUs] BBICOT TPEYrOJIbHUKA
(M WX TPOJOJDKEHUN) JOKA3bIBAETCS C TOMOIIBIO YTBEPKIACHUS O TOUYKE
[IEpECEUYCHUs] CEPEAUHHBIX ITEPIIEHAUKYIISPOB.

Hapsigy ¢ Teopemamu 00 OKpY>KHOCTSIX, BIMCAHHOW B TPEYTOJBHUK U OMHUCAHHOU
OKOJIO HETO, pacCMaTPUBAIOTCSI CBOWCTBO CTOPOH OIMCAHHOTO YETBIPEXYTOJbHUKA U
CBOMCTBO YIJIOB BOMCAHHOTO YeThIpexyroyibHuKa. [loBTopenne. Pemenue 3axa4. 4 4

TIF'EOMETPUS 9 kaacce (68 uacoB)

BekTopsl. Metoa koopauHart. 18 4

[lonsatne BekTopa. PaBeHCTBO BeKTOpOB. CJOKEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BEKTOpa MO ABYM HEKOJUIMHEAPHBIM
BekTopaMm. Koopaunatel Bekropa. [IpocTeiimme 3agaun B KOOpAUHATax. Y paBHEHUS
OKPY>XHOCTH U npsiMoii. [IprMeHeHrne BEKTOPOB U KOOPJIMHAT MPHU PEIICHUU 3a/1a4.

OcHosHas yenb — Hay4YUTh YYallluXCs BBINIOJIHATH JEUCTBHS HaJ BEKTOPAMM Kak
HaAMpaBJICHHBIMU OTpPE3KaMM, YTO BAXKHO /Ji MPUMEHEHHS BEKTOPOB B (PU3UKE;
NO3HAKOMUTh C MCIOJb30BAHUEM BEKTOPOB M METOJAa KOOPAMHAT IPU PEIICHUU
F€OMETPUYECKUX 3aay.

BekTtop omnpenenseTcs Kak HanpaBJICHHBIM OTPE30K U JCUCTBUS HaJ BEKTOPAMH
BBOJISITCS TaK, KaK 3TO MPUHATO B ¢u3uke, T. E. kak IelCTBUS C HaNpaBlIEHHBIMU



orpe3kamMu. OCHOBHOE€ BHHUMaHHE JOJHKHO OBbITh YJIEJICHO BbIPAOOTKE YMEHHI
BBINIOJIHATH OINEpalMy HaJ BEKTOpamMu (CKJIaAbIBaTh BEKTOPHl IO MPAaBHIAM
TPEYTroJIbHUKA U TapaijIesiorpaMMa, CTPOUTh BEKTOP, PABHBIN Pa3HOCTH JIBYX JAHHBIX
BEKTOPOB, & TAK)X€ BEKTOP, PaBHbI MPOU3BEACHMUIO JTAHHOTO BEKTOpA HAa JAHHOE
YHUCJTI0).

Ha npumepax mnoka3bIBaeTcs, Kak BEKTOPbl MOTYT MNPUMEHSTHCS K PELICHUIO
reoMeTpuyeckux 3aaad. Jlemonctpupyercss 3¢(PEeKTUBHOCTh NpUMEHEHUs (HOopMy
JUISL KOOPAMHAT CEPEeIUHbI OTPE3KA, PACCTOSHUS MEXKY JABYMsI TOUKAMHU, YPaBHEHUI
OKPY>KHOCTH U TIPSIMOM B KOHKPETHBIX T€OMETPUUECKHUX 3a/1ayax, TEM CAMbIM JAETCA
npeCcTaBlIeHrne 00 U3yUYEeHUU TeOMETPUUECKUX GUTYD C TOMOIIIBIO METO/I0B aJIreOpHI.
CooTHOLIEHUSI MeXKTY CTOPOHAMH M YIJIAMU TpeyroJibHuKa. CxajasipHoe
npou3BeieHNe BeKTOpoB. 11 4

CuHyC, KOCHHYC M TaHreHC yria. TeopeMbl CHHYCOB M KOCHHYCOB. Pemnienue
TpeyroJbHUKOB. CKalsipHOE TMPOU3BEACHUE BEKTOPOB M €ro MPUMEHEHUE B
reOMETPUYECKUX 3a7auax.

OcHosHas yen —  Pa3BUTH yMEHUE yYallluXxcsi MPUMEHATH
TPUTOHOMETPUUYECKUI arapaT NPy PEIICHUH TEOMETPUUECKUX 3a/1a4.

Cunyc n kocunyc J1r06oro yria ot 0° mo 180° BBOASTCS ¢ TOMOIIBIO €IUHUIHON
MOJIYOKPYKHOCTH, JOKa3bIBAIOTCSI TEOPEMBI CUHYCOB U KOCUHYCOB U BBIBOJIUTCS €IIIE
onHa (opmyna IIIOMIAN TPEYrojJbHUKA (TOJIOBMHA MPOU3BEACHUS JIBYX CTOPOH Ha
CUHYC yIJla MEXAy HUMHU). DTOT amnmnapaT IPUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

CkansipHO€ TTPOM3BEACHIE BEKTOPOB BBOAUTCS Kak B (pu3uke (Mpou3BeIeHNE JUTMH
BEKTOPOB Ha KOCHHYC yTIJla MEXIy HUMH). PaccmaTpuBaioTcs CBOMCTBA CKaJISPHOTO
MPOU3BEACHUS U €T0 MPUMEHEHHE NP PEIICHUU T€OMETPUIECKUX 3a1a4.

OCHOBHOE BHUMAaHHE CJEAYET YACIUTh BbIPAOOTKE MPOYHBIX HABHIKOB B
MPUMEHEHUU TPUTOHOMETPUUECKOTO anmapaTta Mpy perIeHHH TeOMETPUUECKHX 3a/1a4.
JlJIMHA OKPY/KHOCTH M INVIOIIAAL Kpyra. 124

[IpaBunbHBIE MHOTOYTONBHUKUA. OKpPY>KHOCTH, OINKCaHHAs OKOJIO MPaBUIbHOTO
MHOTOYTOJIbHUKA M BIHCaHHas B Hero. [locTpoeHne mpaBWIbHBIX MHOTOYTOJIbHUKOB.
Jnuna okpyxHoctu Ilmomane kpyra.

OcHosHasi yenb — PACIIUPUTh 3HAHUE YYalIUXCS O MHOTOYTOJbHUKAX;
pPaccMOTpETh MOHATHUS JJIMHBI OKPYXXHOCTH U IIIOIMIATX Kpyra U (GOpMyJbl IS UX
BBIYHCIICHUSI.

B wavame Templ [aercs oOmpeAeNieHWe MPaBUIBHOTO MHOTOYTOJbHUKA, W
paccMaTpUBaIOTCS TEOpeMbl 00 OKpPYKHOCTAX, ONHCAaHUE OKOJIO TPABUIBLHOTO
MHOTOYTOJIbHMKAa W BHUCaHHOW B Hero. C TMOMOIIbIO ONMHMCAHHOW OKPYKHOCTH
pemaroTes 3aJa4 O MOCTPOSHUU MPABUILHOTO IIECTUYTONbHUKA U MTPaBUIBHOTO 27~
YTOJBHUKA, €CITH JIaH IPABWIBHBIN 7-YTOJBHUK.

@opMyJibl, BBIPAXKAIOIMIME CTOPOHY MPABWIBHOIO MHOTOYTOJIBHUK W PaJnycC
BIINCAHHOM B HEro0 OKPY)XHOCTH 4Ye€pe3 pPaJuyC ONHMCAHHONW OKPY’KHOCTH,
UCIOJIb3YIOTCSl TP BBIBOJIE (hOPMYJI JJIMHBI OKPYKHOCTU U TUIOWIAAN Kpyra. BeiBoa
ONMpaeTCd Ha HWHTYUTHBHOE MPEACTABICHUE O INpenese: NpU HEOIPaHUYEHHOM
YBEJIMYEHUH 4YHUCIa CTOPOH MPaBUJIBHOTO MHOTOYTOJIbHHKA, BIHCAHHOTO B



OKPY>KHOCTb, €T0 MEPUMETP CTPEMUTCS K JUIMHE 3TOM OKPYKHOCTH, a IIIOMIaJAb — K
TUIOMIAN KPYTa, OTPAaHUYEHHOTO OKPYKHOCTHIO.
JIBuzkeHus. 8 4

OTtoOpaxenue miockoctu Ha ceOsa. [lonstue nBmxenus. OceBas U LUEHTpaJIbHAS
cummetpun. [lapamnensueiil nepenoc. [loBopor. Hanoxxenus u nBukeHUs.

OcHosHasi yenb — TIO3HAKOMUTH YYallMXCA C TIOHSTHE: ABWKEHHUS U €ro
CBOMCTBaMH, C OCHOBHBIMH BUaMU JBW)KCHHM, C B3aUMOOTHOIICHUSIMU HAJIOKCHUH U
JIBUKCHUM.

JIBI>KeHME IUIOCKOCTH BBOJWTCS KaK OTOOpakeHHWE TUIOCKOCTH Ha ceos,
COXpAaHSIONIEe PACCTOSHUE MEXKTY To4ykaMu. [Ipm paccMOTpeHMHM BUAOB JIBHKCHUMN
OCHOBHOE BHUMAaHUE yAENSAETCA MOCTPOCHUIO 00pa30B TOYEK, MPSIMBIX, OTPE3KOB,
TPEYTOJIbHUKOB OpU  OCEBOM M LEHTPAJIbHONM CUMMETPUSIX, MapajuieIbHOM
nepeHoce, TOBOpoT. Ha »ddekTHrIXx mpumepax  MOKa3bIBaCTCS NPUMEHEHUE
JBWKEHUH TIPU PELIEHUH F'€OMETPUUECKUX 3a/1ay.

[TonsiTne HaIOKEHUSI OTHOCUTCS B JAHHOM KypC€ K YHCIY OCHOBHBIX MOHSATH.
Jloka3blBaeTcs, 4TO MOHATUSA HAJOKEHUS U JIBUKEHUS SIBJIAIOTCS 3KBHUBAJICHTHBIMU:
a1000€ HAJOXKEHUE SIBISETCA JBMKEHHUEM TIUIOCKOCTH M oOpatHo.  M3yuenue
JIOKA3aTeJbCTBA HE SIBIISIETE 00s3aTeIbHBIM, OJIHAKO CJEIYyET PacCMOTPETh CBS3b
MOHSITHI HAJIOXKCHUS U IBUXKEHUS.

HavaabHble cBeleHUSsI U3 CTEPeOMeTPUM. 8 U

[Ipeamet cTepeomerpun. I'eoMeTprueckue Tena U MOBEpXHOCTH MHOTrOrpaHHUKU:
npu3Ma, mapajuiesienumnes, nupamuaa, GopMyJabl i BEIUUCICHUS UX 00beMoB. Temna
Y TIOBEPXHOCTH BPALICHHUS: IIHJIUHAP, KOHYC, cdepa, map, GopMyIIbl 115l BEIYUCICHUS
UX TUTOIIA/IeH TIOBEPXHOCTEH U 0OHEMOB.

OcHosHas yenb — AaTh HadallbHOE TPEJICTABICHUE O TelaX M TMOBEPXHOCTIX B
NPOCTPAHCTBE; IMO3HAKOMUTH YYaIIMXCS C OCHOB HOBBIMH QopMyJaMu IJis
BBIYHCIICHHUS TIJIOMIAJIEH MTOBEPXHOCTEH U 0OHEMOB TeE.

PaccMoTpenre  mpocTEHIIMX  MHOTOIPAaHHUKOB  (MpU3MBL,  MapajuieNenunesa,
nUpaMubl), a TaKKe Tel W MOBEPXHOCTEH BpamieHuil (IUINHApA, KOHYyca, chepsl,
1iapa) NpoBOJUTCA HAa OCHOBE HATJISIIHBIX MPEACTaBICHUM, O€3 MPUBICUECHHS] aKCHOM
crepeomerpun. opmysibl A1 BRIUUCICHUS 00bEMOB YKa3aHHBIX TE BBIBOASTCS Ha
ocHoBe mnpuHuMna KaBambepu, GopMynbl JUisi BBIUMCICHUS IJIOMAIA U OOKOBBIX
MOBEPXHOCTEH NMIWHAPA W KOHyCa TMOJY4YaloTCsS C TIOMOIIBI0 Pa3BEPTOK ITHUX
MOBEPXHOCTEH, (hopMyJia riomaan chepbl MPUBOIUTCS 0€3 000CHOBAHUS

00 akcuomax reomerpuu. 2 4 becena

00 akcuoMax TreoMeTpHH.

OcHosHas yenp — pAaTh 0oJyiee TIyOOKOE MPEICTaBIECHHE O CHUCTEME aKCHOM

IUTAHUMETPUU U aKCHOMAaTUYECKOM METO/IE.

B nmanHO# Teme pacckasbiBaeTcs O Pa3jIMYHBIX CHCTEMaX aKCHOM T'€OMETpHUH, B
YaCTHOCTH O PAa3JIMYHBIX Crnoco0ax BBEACHUS TOHITHS paBeHCTBA (QUryp.
IHoBTOopenue. Pemenue 3a1a4. 9 u



3. TEMATHYECKOE IINTAHUPOBAHHE

I'eomeTpus 7 kaacc (68 yacoB).
Hauanvnuie 2eomempuueckue ceedenus. 11

ge./'lb.‘ cucmemamusuposamos 3HAHUU yuawuxca 00 OCHOBHbIX
cBoUCmMBax npocmeﬁmux ceomempudeckKux (])uzyp, 66ecmu NOHANMuUe paserHcnied

Queyp.

BO XapakTepucTuKa OCHOBHBIX BHJIOB
No N3yvaemblii MaTepua Koy, | ACATCIBHOCTH  ydCHHKA (Ha ypoBHE
n | Y4cOHBIX IeiCTBHI)

@opMyIUpOBATH OMpEICICHUS U
WLITIOCTPUPOBATH TOHATUSL OTPE3Ka,
Jdy4da; yrjia, TOpsSMOro, OCTpOro,
Tyooro ¥  pPa3BEepHyTOro  YIJOB;

[Ipsimast u otpe3ok. Jlyuy u

yroJ.
BEPTUKAIBHBIX M CMEXHBIX YIJIOB;

CpaBHEHUE OTpPE3KOB  H
OUCCEKTPUCHI yIIa.

YIJIOB. 11

®opmMyTHPOBATH ONpeeICHHUS
1 N3mepenue OTPE3KOB. pMy-ip pea

NEPHEHAUKYJIIPHBIX IPSIMBIX;

N3mepenue yrios. .
MEPIIEHAUKYJISIpA W HAKJIOHHOM K

[lepnieHAMKYNSIPHBIC PSIMBIE. o
MPSIMOM; CEPEANHHOTO
Pemenue 3amay. .
MEPIECHAUKYJISIpa K OTPE3KY;

o
KontponrHas pabora Nel. pacno3HaBaTh U H300paxkaTh X Ha

YEepTEkKAX U PUCYHKAX.

Tpeyzonvnuxu. 18

Lleny: cghopmuposams ymeHue 00Ka3bI8AMb PABEHCINEO MPEY20JbHUKOS, ONUPASCH HA
U3yueHHvle HNPUSHAKU, OmMpaboOmamsv HABLIKU peuleHus HNpoCmeuuux 3a0ay Ha
HOCMpOeHUue ¢ NOMOWbIO YUPKYJISL U IUHEUKU.




[IepBbIil TpU3HAK paBEHCTBA
TPEYTOJIbHUKOB.

Menuanbl, OMCCEKTPUCHI U
BBICOTBI TPEYTOJIbHUKA.
Bropoii u TpeTuit nprusHaku
PaBEHCTBA TPEYTOJILHUKOB.
3ajayu Ha NOCTPOCHHUE.
Pewenue 3anau.
KonTtponbsHas padbota Ne2.

18

DopmyaMpoBaTh
IIPSAMOYTOJIBHOTO,
TYIIOYTOJIbHOTO,

PaBHOCTOPOHHETO
BBICOTBI, MEUaHbI,
pacno3HaBaTh U M300paxKaTh UX Ha

OTIpEe/ICIICHUS
OCTPOYTOJIHOTO,
paBHOOEAPEHHOTO,
TPEYTOJIbHUKOB;
OMCCEKTPHUCHI;

4yepTekax U pUCyHKax.

DopmyaMpoBaTh OlIpeIeIICHUE
PaBHBIX TPEYTOJIbHUKOB.
®opMmyaupoBaTh U A0Ka3bIBATh
TEOPEMBl O INPU3HAKAX PABEHCTBA

TPEYTrOJIbHUKOB.
Pemiarp 3agauM Ha MOCTPOEHUE C
MTOMOIIBIO IUPKYJISA U JTUHEUKH.

HaXOIlI/ITI) yCJIOBUA CYHICCTBOBAHUA
PEUICHM:, BBIINIOJIHATL HOCTPOCHUC

HEOOXOIUMBIX VIS

burypsi.
MOCTPOEHHAs

TOYEK,
IIOCTPOCHUS HWCKOMOM
Jdoxka3piBaTh, 4TO
durypa
3a7a4u (ONpeAeaTh YUCIIO pellle-

YAOBJICTBOPACT  YCJIIOBHAM

HUM 337a4M MPU KaXJOM BO3MOXHOM
BBIOOPE TAHHBIX )

Pemarnb 3a/laiyid Ha TIOCTPOCHHC,
J0Ka3aTCJIbLCTBO nu BBIYMCJICHU:.
BI)IIle.]IﬂTI) B YCJI0BHUHU 3aJadu
YCJIIOBHC n 3aKJIFOYCHUC.

MoneaupoBaTh YCIOBHE 3a/aud C
TIOMOIIIBIO YepTeXka WU PHUCYHKa,

NMpPOBOAUTH JIOMOJIHUTCIILHBIC
IIOCTPOEHUSI B  XOJ€  PELICHUS.
Onupasicb Ha  JJaHHBIE  YCJIOBHUSA

3alauyd, NPOBOAUTH HEOOXOIUMBIC
paccyxnacHuss. HHTepnpernpoBaTh
MOJTyYEHHBIN pe3ynbTaT u

COIIOCTABJIATH €I'0 C YCIIOBUCM

3aJa4un

Iapannenvnoie npamoie. 12

geflb.‘()dmb cucmemamuyeckue c8eO0eHuUst o napaiiejllbHbvlx NpAMblX, 66e€Cmu AaAKCUOM)Y

napanenbHbix npsAMbiX.




[Ipu3Haku napanienbHOCTH
IBYX MPSIMBIX.

AkcuomMa  mapajuieiabHBIX
MPSIMBIX.

Pemenne 3agau.

Kountponbshas padorta Ne3.

12

DopmMyIHPOBATH ONpECIICHHUS
napajjieibHbIX  TMPSMBIX;
00pa30BaHHBIX TMPU  TEPECECUCHUU
IBYX napayieIbHbIX MPSIMBIX
CEKYyUIEH; pacno3HaBaTh "
n300paxkaTb HMX HA YEPTEXKAX U
pUCYHKaX.

YIJIOB,

Coomnouwenus mexicoy cmoponamu u yznamu mpeyzonvnuxa. 19 Lens:
PaAcluupums 3HAHUU Y4aWuxcs 0 mpey201bHUKAX.

CyMma yrioB TpeyroJbHUKA.

O0bsICHATP W WLIIOCTPUPOBATH
HEPaBEHCTBO TPEYTOJbHUKA.
@opMyJaHpPOBaATH U 0Ka3bIBaTh

CooTHOLIEHUS MKy TEOpEMbl O CBOMCTBaX W MPU3HAKAX
CTOpPOHAMU u YrIaMu | o PaBHOOEIPEHHOTO TPEYTOJIbHUKA,
TPEYroJIbHHUKA. COOTHOUICHUAX MEXAY CTOPOHAMHU U
KonTponbuas padora Ne4, yriamu TpeyrojbHUKA, CyMME YIJIOB
IIpAMOYTOJIbHBIE TPEYroJIbHUKA, BHELTHEM YIIIE
TPEYrOJbHHUKH. TPEyroJibHUKa,

[ToctpoeHne  TpEyrojbHHUKA Hccenenosate CBOMCTBA
10 TPEM DIIEMEHTAM. TPEyTroJbHUKA c HIOMOIIBIO

Pemenne 3agau.
KonTtponbshas pabota Ne5.

KOMITBIOTEPHBIX Tporpamm. Pemarth

3agadyu Ha MNOCTPOCHHUC,
JOKa3aTCJIbCTBO u BBIYUCJIICHUA.
BI)II[C.]'IHTI) B YCJIOBUH 3aJadu

YCJIOBHE U 3aKJIIOYCHHUC.

MOI[CJ'II/IPOBZITL yCJIOBHUE 3aaadn C
IIOMOIObIO YCPTCIKa MHIIM PHCYHKA,

NPOBOINTH JOTIOJTHUTENbHBIE
IIOCTPOEHUSI B  XOJE€  pEILICHUS.
Onupasice Ha  JaHHBIE  YCJIOBHS
3aJaud, MPOBOJAMTb HEOOXOIUMbIE
paccyxneHuss. MHTepnperupoBaTh
MOJIyYECHHBIN pe3ynbTar u

COIIOCTAaBJIATH €ro C
3agaydu.

yCIIOBUEM




3HaTh MaTepuall, HW3yYCHHBIN
B Kypce MaTeMaTHUKH 3a 7 KJiacc.
BuiajeTs 001IKMM IIPUEMOM pelIeHUs
3azay.
5 IHoBTOpeEnue. Pemenne 8 YMerb  NpUMEHATH  IOJyYEHHBIE
3ajad4. 3HAHMSI HA PAKTHKE.
YMmertnb JIOTUYECKH MBICIIUTD,
OTCTauBaThb CBOIO TOYKY 3pEHHUS U
BBICIYLIMBAaTh ~ MHEHHUE  JIPYTUX,
paboTaTh B KOMaHJIE.
Hroro: 68
BO XapakTepucTuka OCHOBHBIX BHUIOB
Ne N3yuaemblil MaTepuan KO:E NESATENHbHOCTH YYE€HHKA (Ha YpOBHE
n . | Y4eOHBIX NeiCTBHi)
I'eomeTpus 8 kjacc (68 yacoB).
Yemuvipexyzonvnuxu. 14 Lens:
-U3y4nTh HanOoJliee BAXKHBIE BUIBI UYETHIPEXYTOJBHUKOB — MapajuieJorpamm,

MPSIMOYTOJILHUK, pOMO, KBaIpaT, TPaIeuio;

-laTh TpejacTaBleHre O (urypax, oOMagaroNIMX OCEBOM WM UEHTpPaIbHOU

CUMMETPHUEH.

1.MHOroyroapHuKH.

1 2.ITapamienorpamMm u
Tpanerus.
3.1IpssMOYTONBHUK, pomo,

14

®opmyTHpPOBATH OTIpEIICIICHUS
napajjienorpaMmma, mpsi-
MOYTOJBHHKA, KBajpaTa, pomoa,
Tpareluy, pPaBHOOCAPCHHOW |
MPSAMOYTOJILHOM Tpareium,




KBajpar.
Pemenne 3agau.
Kontponbshas padota Nel.

cpenHei JIMHUU Tpaneuuu;
pacno3HaBaTb U HM300paskaTh HX
Ha  yepTexax U  PHUCYHKaX.
@®opMyIUpPOBATh U JA0KA3BIBATH

TEOPEMBI O CBOMCTBAX U MPU3HAKAX

napauienorpaMmma,
NPSIMOYTOJILHUKA, KBaJIpara,
pomba, Tparenuy.

HccienoBarn CBONCTBA

YCTBIPEXYI'OJIbHUKOB C IIOMOIIBIO
KOMIIBIOTCPHBIX
Pemarn 3a/lair Ha IIOCTPOCHHUC,

IPOrPAMM.

JIOKA3aTeIbCTBO W BBIYKCIICHHUSL.
MopeaupoBaTh yCIIOBUE 3a/a4 C
MIOMOIIBIO YepTeka WM PHCYHKA,
NMPOBOANTH

JOTIOJTHUTENIbHBIC MMOCTPOSHUS B
Xolle pemieHus. Bplaeasitb Ha
JepTeKe KOH(UTypaIny,
HEOOXOJHMMBIC IS  IIPOBEJICHHUS
000CHOBAHMI JIOTMYECKHX IIIaroB

pelieHus. HNuTepnperupoBath
MOJIyYCHHBIN pe3ynbTar u
COMOCTAaBIISAITh €r0 C yCIOBUEM
3a1aun

Ilnowaon. 14 Ilenw:
-pacIIUpHTh U YTIyOUTh MOyYCHHBIC B 5S—6 KjIaccax MPEeACTABICHUS yJaluxcs 00

W3MEPEHUU U BBIYUCIICHUH TUIOIIAICH;

-BbBIBCCTU

bopmybl

TPCYTOJIbHUKA, TPAIICIINH,

IJIOIIAIEH  MPSMOYTOJbHUKA, NapajuieorpaMma,

-JI0Ka3aTh OJIHY U3 INIABHBIX TEOPEM reoMeTpuu — teopemy Iludaropa.

2

1 .ITmomans
MHOTOYTOJIbHUKA.
2.I1nomann
napasuiesiorpamma,
TPEYTrOJbHUKA U TPaNelHu.
3.Teopema [Mudaropa.
Pemenne 3agau.

Kountponbhas padorta Ne2.
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@®opMyTUPOBATH U [10Ka3bIBATH
teopemy Iludaropa um obOpatHyio
enl.

BeiBoauths QopMynbl  TUTOHIAACH
NpsIMOYTOJIbHUKA, 13-
pajuiesorpamMma, TpEyroJibHUKa U
Tpanenuu.

Haxoauthb IJIOIIAb
MHOTOYTOJIbHUKA pa30HeHHeM Ha

TPEYrOJIbHUKHU u
YETBIPEXYTOJIbHUKH.




OO0BbsACHATH U HJIIOCTPUPOBATH

OTHOIIICHUE IUIOMIAEH MOJ00HBIX
uryp.

Pematr 3amauum Ha BBIYKCJIICHHE
TJIOIIAJIEA TPEYTOJIbHUKOB, YETHI-

PEXYT'OJIBHUKOB )51
MHOI'OYTOJIbHUKOB. OHI/IpaSICB Ha

JaHHBIC YCJIOBHA 3aJa4M, Ha-
X0AUTb BO3MOKHOCTHU ITPUMCHCHUA

HEOOXOUMBIX bopmy,

npeoOpa3oBbIBATh bopMyIbL.

Ucnoan3oBats  Qopmynsl  ams

000CHOBaHUS J0Ka3aTeIbHBIX

paccyXaeHUN B xoze
perieHusl.

HNuTepnperupoBarb IOIYyYEHHBIN
pe3yabTaT U COMOCTABJIATH €0 C
YCIJIOBUEM 3a]a4u

Iloooonvie mpeyzonvnuxu. 19 Ilenw:

BBECTH IIOHSTHUEC HO)]O6HBIX TPEYTrOJbHUKOB, PACCMOTPECTh IPU3HAKH HOJIO6I/I$I

TPCYI'OJIbHUKOB H UX IIPUMCHCHUS

-CAcCJIaTh HepBBIﬁ mar B OCBOCHUHU YUallIUMUCA TPUT'OHOMCTPHYCCKOI'O aIllrapara

TCOMETPHH.




1.Onpenenenne mog00HBIX
TPEYTOJIbHUKOB.
2.ITpu3Haku nmoaoous
TPEYTOJIbHUKOB.
Kountponbhas padorta Ne3.
3.Ilpumenenue moaoOus K
JI0Ka3aTeIbCTBY TEOpeM H
pEIIeHUIO 3a/1a4.

4.CoOTHOIIIEHUS MEX Y
CTOpPOHAMU u yriaMu
MPSIMOYTOJILHOTO
TPEyTroJIbHUKA.

KonTponbnas padota Ne4.

19

@opMyaupoBaTh  OMNpeCICHUE
MOJ0OHBIX
@opmyaIUpOBATHL U JA0KA3bIBATh
TEOPEMBbl O TPpH3HAKaX TOI00uS

TPEYroJIbHUKOB, Teopemy Pareca.

TPEYTrOJIbHUKOB.

@opMyTUPOBATH ONPEICICHUS U

WLTIOCTPUPOBATH TTOHSATHS
CMHyca, KOCHHYyCa, TaHI€HCa W
KOTaHIeHCa 0CTpPOTO yria
MPSMOYTOJILHOTO TPEYTOJIbHUKA.
BeiBoauTh bopmybl,
BBRIpaXarmue  (QyHKIUH  yria
MPSIMOYTOJILHOTO TpEeyToJbHUKA
4yepes3 ero CTOPOHBI.
@opMyJIUPOBATH  OMPEACIICHUS
CHHyCa, KOCHHYyCa, TaHICHCA,
KoTaHrexnca yrioB ot 0 go 180°.
BeiBoauTh bopmyTbL,

BBIpaXKaroImue PyHKIUN yriaos ot 0
10 180° uepe3 QyHKIIMU OCTPHIX




YIJIOB. DopMyJIMpPOBaATH 51
Pa3bACHATH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO.
[lo 3HaueHussiMm  OOHOUW  TpHU-
TOHOMETPUYECKON (YHKIMH yTia
BBIYHUCJIATH 3HAUCHUS  JAPYIHX
TPUTOHOMETPHUYECKUX byHKUMN
3TOTO yIJIa.

HUccaenoBarhb CBOWCTBA
TpEyroJibHUKa C OMOIILIO
KOMIIBIOTEPHBIX POTrpaMM.

PemiaTts 3amaun Ha TOCTPOCHHE,
JIOKa3aTebCTBO M BBIYUCIICHMUS.
Bbigeasitb B ycIOBUM  3aJauu
YCJIOBHE U 3aKJIIOYECHHE.
MopenupoBaTth yciaoBHE 3a/1auyHl C
MOMOILBIO YEPTEKa WIM PUCYHKA,
NPOBOINTH

JOIMOJHUTCIBHBIC  IIOCTPOCHUSA B
X0AC pCUICHUA. Onnpaﬂcr, Ha

JTAaHHBIE YCJIOBUS 337a4, POBO-
JAUTH HEO0OXO0IUMBbIE
paccy KJIeHusl.

HNHuTepnperupoBaTh IOJIYYEHHBIN
pe3ynbTaT U COIOCTAaBIATh €r0 C
YCJIOBHEM 3aa4u

Oxkpyscnocme. 17
enb:

-pacIUpUTh CBEJIEHUS 00 OKPYKH JCTH, MOTYYEHHbIE YUalluMucs B 7 Kiacce;

-U3Yy4YUTH HOBLIC (baKTLI, CBs3aHH
-IIO3HAKOMUTH yHJallluxcCsAa C 4CT

€ C OKPY>KHOCTBIO;
Ip 5MsI 3aMeYaTeIbHBIMU TOUYKAMH TPEYTOJIHbHHKA.




DopMyIPOBATH OTIpeICIICHUS
l.KacatenbHas  k MMOHSATHM, CBSI3aHHBIX c
OKPYKHOCTH. OKPYHOCTbIO, LEHTPAIBHOTO U
BIMCAHHOTO YTJIOB, CEKyIIed WU
KacaTeJIbHOM K  OKPY)KHOCTH,
YIJIOB, CBSI3AHHBIX C OKPY>KHOCTHIO.

2.llenTpasibHbIE U
BIIMCAHHBIC YIJIBL. 17

3.YUerblpe 3ameuaTelbHbIC
@opMyTUPOBATHL U JA0KA3BIBATH

TCOPEMBbI O BIIMCAHHBIX  yTJIadX,
yriiax, CBA3aHHBIX C OKPYKHOCTBIO.

TOYKU TPEYTOJIbHUKA.
4.BrinceHHasi 1 OIMcaHHas
OKPY>KHOCTH.

Pemenne 3agau.

KonTtponbsHas padota Ne5.

@®opMyJIHpPOBATH  COOTBETCTBUE
MEXKJIy BEJIMYUHOW LEHTPaJIbHOTO
yIJIa U JJIMHOM JTyTH OKPY>KHOCTH.

N3o0paxaTh, pacno3HaBaTh U

ONMUCLIBATH B3aIMHOE
pacnoaoXKeHue IPAMOM 151
OKPYHOCTH.

HccaenoBath CBOMCTBA|

KOH(UTrypaimii, CBI3aHHBIX C OK-
PY>KHOCTBIO, c TTOMOIIIBIO
KOMITBIOTEPHBIX MTPOTPAMM.

Pemiars 3agauM Ha BBIYHCIICHUE
JMHEUHBIX BEJIWYWH, TPagyCHOU
MEpBbI yIia.

Pematp 3amaun Ha MOCTPOECHHE,
JI0KQ3aTeNbCTBO M BBIYHCIICHUS.
MoaenupoBathb yCIOBUE 3aJ1a4u C
MOMOINIBI0 YEpPTEkKa WM PUCYHKA,

NPOBOJIUTH JOTIOJIHUTENIbHBIE
IOCTPOEHUSI B XOAE pEIICHUS.
BuigeasaTsb Ha yepTeKe
KOH(Urypamuu, HeoOX0IUMBbIE s
MIPOBEICHUS 000oCHOBaHUI

JOTUYECKMX  I[IAaroB  PELICHUS.
NuTepnperupoBaTh IOIYYECHHBIN
pe3yJbTaT U COMOCTABJATH €ro C
YCJIOBHEM 3aJa4u




3HaTh MaTepual, U3y4YeHHBIH B
Kypce MaTeMaTUKH 3a 8 Kiacc.
Baagers  o0muMm IpUEMOM
peleHus 3a1au.

5 IloBTOpenue. Pemenue 4 YMerb NOPUMEHATH  IOJTYYECHHBIE
3anaq. 3HAHUS Ha MPAKTUKE.
YMeThb  JIOTUYECKM  MBICIIHTh,
OTCTauBaTh CBOKD TOYKY 3PCHUS U
BBICITYIIINBATh ~MHEHHUE JIPYTHX,
paboTaTh B KOMaHJIE.
Hroro: 68

I'eomeTpus 9 kiaacce (68 yacos).

Bexmoput. 8
Ilenv: chopmuposams nousmue ekmopa Kax HaAnNpagienHo20 OmpesKd, NoKa3amy
VUAWUMCS NPUMEHeHUe 8eKMOopa K peuleHuro npocmetiiux 3a0ay.

1

8

@D opMyJTHPOBATH OTIPEICIICHHS 1

1.ITonatue BekTOpa.

2.CnoxeHue u BBIYUTAHUE
BEKTOPOB.
3.YMHOKEeHUE BEKTOpa
Ha YHUCJIO.
[Ipumenenue BEKTOPOB

K PCIICHUIO 3a/a4.

WJUTIOCTPUPOBATD MOHSTHUS
BEKTOpA, JUTUHBI (Momys)
BEKTOpPa, KOJIMHEAPHBIX BEKTOPOB,
PaBHBIX BEKTOPOB.
Boruucasath TUTUHY U
KOOPJMHATBI BEKTOPA.
Haxoaure yrosm Mexnuay
BEKTOpaMH.
BbInoHATH orepanuu

HaJ BEKTOPAMH.
BbINOJHATH TPOEKTHl MO TEMaM
UCIIOJIb30BaHUS BEKTOPHOTO
METO/a TpPH peHIeHUH 3a7ad Ha
BBIYMCIICHUS U JOKAa3aTeIbCTBA.

Memoo koopounam. 10 Lens:

-HAYUUTDb YyYaIIUXCA BBIIIOJIHATD HCﬁCTBHH HaJl BCKTOpaMH KaK HallpaBJICHHBIMHU

OTPC3KaAMH, YTO BAKHO IS IPUMCHCHNUA BCKTOPOB B (I)I/ISI/IKC;

reOMETPUUCCKHUX 3a/1ay.

-IIOBHAKOMUTDH C HCIIOJIb30BAHHUCM BCKTOPOB M MCTOJa KOOPAHWHAT IIPpU PCIHICHHUN




1.KoopauHatel BEKTOpA.

B KOOpAMHATAaXx.

PSIMOM.
Pemenne 3amay.

2 Ilpocreiiine 3aJ1a4u

3.YpaBHEHUE OKPYKHOCTH U

Kontponbshas pabota Nel.
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OOBSICHATH U HWJLJIIOCTPHPOBATH
MOHATHE  JIEKAPTOBOM  CHUCTEMBI
KOOP/IMHAT.

BeiBoguTh W HCHOJB30BATh
bopMyJIBI  KOOPJIWHAT CEPEAUHBI
OTpe3Ka,  PACCTOSHUS  MEXKIY
JIByMsS ~ TOYKAaMH  IUIOCKOCTH,
YPaBHEHUS TPSIMOU U OKPYKHOCTH.
BbINOJHATL TIPOEKTHI MO TEMaM
UCTIOJIb30BAaHUS  KOOPJAMHATHOTO
METOJia TPH PEIICHUU 3aJad Ha
BBIYHCIICHUS U JOKa3aTeIbCTBA

Coomnowenusn medxcoy cmoponamu u yiamu mpeyzonvhuxka. Ckanaphoe

npou3seeoenue exmopos. 11

Ienv: nosnakomumv — YYawuxcsa C  OCHOSHbIMU — QJ2OPUMMAMU  PeuleHusl
NPOUZEONLHBIX MPEY20TIbHUKOS.
DopMyIHPOBATH U J0KA3LIBATH
1.Cunyc,  KocuHYC, TEOPEMY COOTHOLIEHHSIX MEKIY
3 TAaHT€HC yIIIa. 11 CTOPOHAMH H yIriIaMu
2.CoOTHOUIEHHUS TPCYTOJIbHHUKA.

MEXKITY




CTOpOHAMHU U yTiiaMu
TPEYToJIbHUKA.
3.CkansipHoe

Pemenne 3agau.
Kontponbnas padota Ne2.

ITPOU3BCACHUC BCKTOPOB.

DopMyJIMPOBATH OIPEACICHUS U

WLJIIOCTPUPOBATH MTOHSTHUS
CHHYyCa, KOCHMHYyCa, TaHIE€HCAa W
KOTaHTeHCa OCTpOTO yria

IPSAMOYTOJIBHOTO TPEYTOJIbHUKA.
BeiBOAUTH bopMmybl,
BbIpaKaImue  QyHKIUH  yria
NPSMOYTOJIBHOTO  TPEYrOJbHUKA
4yepes3 ero CTOPOHBI.

DopmyanpoBaTh OIIpELICIICHUS
CHHYCa, KOCHHYCa, TAHI'€HCA,
0

KoTaHrenca yrioB ot 0 go 180°.
BbIBOAUTH dbopMybI,
BbIpaKamue (QyHKIUA YTIOB OT
0% o 180° uepe3 GyHKIUM OCTPHIX
YTJIOB. ®opmyHpoOBaTH u
Pa3bICHATH OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO.
[lo 3HaueHusM OJHOM  TpHU-
TOHOMETPUYECKOM (YHKUMU YyIJIa
BBIYMCJIAATL 3HAYCHHUS  JAPYTHX
TPUTOHOMETPUUYECKUX  (YHKLIUN
storo yria. MopmyaupoBaTth U
A0Ka3bIBaTh TEOPEMbl CHHYCOB U

KOCHUHYCOB.

Haxoautsb yroJ MEXIY
BEKTOPAMH, CKaJIsIpHOE
IIPOU3BEICHUE BEKTOPOB,
dopmynupoBaTh U 0OOCHOBBIBAThH
YTBEPKIACHUSA 0 CBOMCTBax
CKaJIIPHOTO IIPOU3BEICHUS
BEKTOPOB; UCIIOJIb30BaTh
CKaJIIpHOE IIPOU3BENCHHUE

BEKTOPOB MPHU PEIICHUHU 3a/1ay.

Jlnuna okpyscnocmu u naowiads kpyza. 12 Lens:

-pacuiupunio U cucmemamusupoeams SHAHUA Y4aujuxcs 00 OKPYIHCHOCMIAX U

MHO20Y20/IbHUKAX.




1.IlpaBunbHBIC MHOTOYTOJIBHHUKH.
2. Jlinna OKPY>KHOCTH u
mromaaps kpyra. Pemenne 3amay.
Kountponbhas padora Ne3.
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Pacno3HaBaTb MHOIOYTOJIBHUKH,
(popmyMpoBaTh OIpeIeiieHUE U
NPUBOAUTH IIPUMEPBI
MHOTOYTOJIBHUKOB.

@®opMyTHPOBATHL U /I0KA3bIBATH
TEOpeMy O  CyMMe€  VIJIOB
BBIITYKJIOTO MHOTOYTOJIbHUKA.

HccaenoBath CBOMCTBaA
MHOTOYTOJIbHUKOB €  IOMOIIIbIO
KOMIIbIOTEPHBIX IPOTPAMM.
@®opMyJHpPOBATHL U [I0KA3BIBATH
TEOPEMBI 0 BIIMCAaHHOU 51
OINIMCAHHOM OKPYKHOCTAX
MHOT'OYTOJIbHUKA.

OOBACHATH MTOHSITHS JUTMHBI
OKPYXXHOCTH W IUIOIAAM Kpyra;
BBIBOJIMTh hopmyIIBI JUISt
BBIYHCIICHUS JIJTMHBI OKPYKHOCTH U
JUIMHBl AyTH, IUIOIIAJA Kpyra Hu
IJIOIIAJU KPYTOBOI'O CEKTOPA.
Pematnb 3aJ1aun Ha
JIOKa3aTeJIbCTBO U BBIYMCIICHUS.
MopaenupoBath yCIOBHE 3aJ1a4u C
MOMOIIBK0 YEPTEXKA WM PUCYHKA,
NMPOBOJIUTH

JIOTIOJTHUTENIBHBIE  TIOCTPOEHUSI B
XOJE PpEUICHUS.

HNuTepnperupoBarh IOJYYEHHBINA
pe3ynbTaT U COMOCTABJIATL €0 C
YCIIOBHEM 3aJa4H.

HccnenoBarb CBOWCTBA
KOH(UTypaluii, CBA3aHHBIX C OK-
PYKXHOCTBIO, c IIOMOILBIO
KOMIIBIOTEPHBIX MIPOTPAMM.
Pemiatp 3amaum Ha TOCTpPOEHHE,
JIOKAQ3aTENbCTBO U BEIYMCIICHHUS.

Meusncenusn. 8 Llenv:

NO3HAKOMUNMb yY4auuxcsia ¢ norAmuem O08UdICCHUSL HA NJOCKOCMIL: CUMMemMPUAMU,

napajiiejlbHbiM neperocom, noOpPONOM.




1.ITonsiTne ABMXKEHUS.
2.ITapamiensHbli IEPEHOC U
IIOBOPOT.

Pemenne 3agau.
Kontponbnas padota Ne4.

OO0BsSICHATh U WLIKOCTPUPOBATH
TTOHSATHS paBEHCTBA buryp,
nono6us. CTpPOUTHL paBHbIE U
CUMMETpPHUYHbIC burypsi,
BBINOJIHATH napaiyieabHbINA
MEPEHOC U OBOPOT.

HccaenoBaTh CBOMCTBA JABMKCHUM
c IMOMOIIBIO KOMITbIOTEPHBIX
IPOTPaMM.

BbINOJIHATHL MPOEKTHI IO TeMaM
F€OMETPUYECKUX MTPE00-




| | | pa3soBaHMii Ha ILIOCKOCTH.

Hauanwvnvie ceedenus uz cmepeomempuu. 8

Lens:

-1aTh Ha4aJIbHOE NP EACTaBJIECHHUE O TelaX U MOBEPXHOCTAX B MPOCTPAHCTBE;

- MO3HAKOMHUTb Y4YalIMXCS C OCHOB HOBBIMH (opmylnamu 118 BbIYHCIICHUA
TUIO a1eH MOBEPXHOCTEH U 00HEMOB TEJl.

OOBACHATD, 4YTO Takoe
MHOTOTPaHHHUK, €ro rpaHu, péopa,
BEPLUMHBI, [IMArOHAa M, KaKOWu
MHOTOTPaHHHUK Ha3bIBAETCA
BBIMTYKJBIM,  TMpHU3Ma,  BbICOTA
MIPU3MBI, nap ajajenenumen,
ndpaMuaa, UAJIUHAP, KOHYC,
cepa, map.

OOBACHATH, YTO Takoe OO0BEM
MHOTOTPaHHUKA, 10 11a/1b
8 | MOBEPXHOCTH MHOTOTPAHHHUKA.
Hccnenosare CBOMCTBA
MHOT'OT'PAHHHUKOB.

Haxonute 00BEM W miomanab
MOBEPXHOCTH MHOTOTPAHHHUKA.
YMeTh CTPOUTH M PaCrno3HaBaTh
MHOTOTPAHHUKHU.

YMETb  JIOTMYECKM  MBICIIUTh,
OTCTauBaThb CBOK TOUKY 3PEHHUS U
BBICJIYIIIMBaTh MHEHHE JAPYIHX,
paboTaTh B KOMaH/IE.

1.MHOTrorpaHHUKH.
2. Tena u MOBEP XHOCTH
BpALLICHUS.

00 akcuomax naanumempuu. 2

eib:
-natb Oonee TIyOOKO€ TIPEACTABJICHHE O CHCTEME aKCHOM TMJIaHUMETPHUU U
aKCHOMAaTHUYECKOM METOJIE.

Bocnpoun3Boanrs
(hopMyTMpPOBKH OTpeaeNeHu !,
AKCHOM, TEOPEM;

KOHCTPYHPOBATh  HECJOJKHBIE
OTNIPEACTCHUSA  CAMOCTOSTENbHO.
Bocnpoun3soaurs
(hOpMYJIMPOBKHU M AOKa3aTeJIbCTBA
W3yYEeHHBIX TEOPEM, NMPOBOAHTH
HECJIO JKHBI € JI0Ka3aTebCTBA
CaMOCTOSATENBHO, CCHLIATHCH B
Xo1e O0OOCHOBaHMK Ha oOIpe-
JENIEH U], TEOP MBI, AaKCHOMBI.

7 | O6 akcMoMax MaaHUMETPHUH. 2




