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IInanupyemMsble pe3yJbTaThbl OCBOCHHS Y4e0OHOIO0 NMpeaMeTa
B pe3ynbTraTe n3y4eHus JaHHOTO Kypca YYEHHUK JOJIKEH

3namuv/nonumams:

CBOICTBA CMEXHBIX, BEpTUKAJIbHBIX YIJIOB, IPU3HAKHA PAaBEHCTBA U N10JA00MS TPEYTOJIbHUKOB,

OCHOBHBIE€ CBOMCTBA TPEYTOJIbHUKOB M YETHIPEXYTOJIBHUKOB; TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB,

TPUTOHOMETPUYECKUE COOTHOLIEHUS B IPSMOYIOJIBHOM TPEYrOJIbHUKE;

CBOMCTBA KacaTEJIbHBIX K OKPYKHOCTH, XOPJl U CEKYILMX; CBOMCTBA AYT U YIJIOB OKPYKHOCTH;

CBOWCTBA MEJIMaH, BBICOT, OUCCEKTPUC TPEYTOJIbHHUKA; COOTHOIICHUSI MEXKIY IeMEHTaMu (QUryp;

MpaBWJIa JJIs CPAaBHEHMSI IJIOLIA/IeN TPEYTOJIbHUKOB MPU HAIWMYUK Y HUX OOIIEeH BHICOTHI, 00IEro OCHOBaHUs, O0ILEro yria;
ITOHSATHE CUMMETPUH, TOMOTETHUH;

MOHATHE OCH KOOPJIMHAT, KOOPANHATHI TOUKH, (POPMYJIIBI IEJIEHUS OTPE3Ka B JaHHOM OTHOIIECHUU;

IIOHATHE BEKTOPA, KOOPJMHAT, JJINHBI BEKTOPA, CKAISIPHOTO IIPOU3BEACHUS BEKTOPOB;

OCHOBHBI€ JIOTIOJIHUTEJIBHBIE IOCTPOCHHUS: ITPOBEICHHUE PAIUYCOB WM XOPJ B OKPY>KHOCTH, TOCTPAUBAHUE TPATIELIMH JI0
rapajuieJIorpaMMa Uil TPEYTrOJIbHUKA, IOCTPOCHHE MTPONIOPIUOHAIBHBIX OTPE3KOB ITPU MapAJIIENIbHBIX MPSIMBIX, IOCTPOEHHUE YIIIOB C
COOTBETCTBEHHO MapaJuIeIbHBIMA CTOPOHAMH Ha IJIOCKOCTH H T. 11.;

00J1)ICHbL YMEMmb '

MIPUMEHSTHh CBOMCTBA TUIOCKOCTHBIX (DUTYp TPH pElICHUU 33/]ay,

B ciIydae eciu gurypa, paccMaTpuBaemasi B FeOMETPUUECKON 3a/jaue, OicaHa B yCJIOBUU HE COBCEM OJTHO3HAUYHO, PACCMOTPETh
BOIIPOC O B3aMMHOM PACIIOJIOKEHHUU T€X WM UHBIX 3JIEMEHTOB 3TOM (pUrypsi;

nepeduparTh pa3aMyHbIe BAPUAHTHI PAcTookeHus pUryp u, 1mbo yoeaAuTbes B TOM, YTO OHH BCE MPUBOJAT K OJTHOMY M TOMY e
OTBETY, TUO0 OTOPOCUTH HEBO3MOKHBIE BApUAHTHI, OCTABUB €JMHCTBEHHO BO3MO>KHBIIA;

B CJIy4ae, eCJIM OTBET B 33/1aUe OKa)KEeTCsl HEeIMHCTBEHHBIM, YOSAUTHCS B TOM, UTO KaXKJI0€ U3 MOJYyYSHHbBIX 3HAYEHUI HCKOMOM
BEJIMYHMHBI PEeaTN3yeTCsl TEOMETPUUECKH;

MIPUMEHSTH NPaBUIIa JUId CPAaBHEHHUS IUIOMIACH TPEYTOJIbHUKOB IIPU PEILICHUH 3a/1a4;

HAXOJUTh HAUOOJIbIIIEE UM HaUMEHbIIIee 3HAUCHUS TapaMeTPOB, ONPEACTSIONINX TEOMETPUUECKYI0 KOH(PUTYpaIHUIO;

MCII0JIb30BaTh MPE0Opa30BaHUS HIIEMEHTOB YEPTEXkKa: CABUT, IOBOPOT, CAMMETPHUIO, TOMOTETHUIO U T.I1.;

HaXOJUTh KOOPAMWHATHI TOYEK Ha IUJIOCKOCTH M B TPOCTPAHCTBE, HAXOJUTh PACCTOSHHE MEXKTY JABYMS TOYKAMH, BBIYUCIATH
KOOpJIUHATBl CEepeNHbl OTPe3Ka; MPOU3BOJIUTH NEHCTBUS HaJ BEKTOPAMH, BBIUHCIATH KOOPAMHATHI BEKTOpPA, JIUHY BEKTODA,
BBIYHCIISTH CKAISIPHOE MPOU3BEACHNE BEKTOPOB, YTOJl MEX]Ty BEKTOPaMU;

MIPOBOJHTH JIOTIOJTHUTEIbHBIE TOCTPOCHUS U UCTIONBH30BaTh UX MPU PELICHUH 33134,

BBIBOJIUTH U3 YCIOBHS 3ajau ONpeAeTICHHbIC CIEICTBUS;

JIOKa3bIBaTh 0COOEHHOCTH T€OMETPUUECKUX KOH(PHUTypaIluii;

HAXOJHUTh MPOCKIIUU PA3TUYHBIX HIIEMEHTOB.



Conepxxanue y4eOHOro npeamera

BBoaHoe nmoBTOpeHue

[Ipocreiimue 3anauu (pewenue npocmetiuiux OnopHeIX 3aday Kypca nianumempuu). Ilpumenenue tpuronomerpun. KacarenbHsle, ceKynme u
Xopabl. Jlyru oKpy>KHOCTH U yriibl. MennaHnsbl, BBICOTHI M OMcceKTpuchl. Mcrob30BaHne KBaIpaTHbIX YPaBHEHUN B TEOMETPUU.

MeTtoa nepedopa

O06ocHOBaHUE reOMETPUICCKON KOHPUTYpAIUU (eciu gpueypa, paccmampusaemas 8 2eoMempuieckol 3a0aye, ORUCAHA 8 YCL08UU He COBCeM
O0O0HO3HAYUHO, HEOOXOOUMO PACCMOMPEMb BONPOC O B3AUMHOM PACNOLONCEHUU MeX UL UHBLX IeMEHMO08 3MOoll (hucypol).

[TepeGop BapraHTOB PacHONOKEHUS (PA300p pa3HLIX BAPUAHMOE PACNONONCEHUS U TUOO YOEOUMbCsL 8 MOM, YMO OHU 8Ce NPUBOOSIM K OOHOMY U
momy dce omeemy, 1ubo omopoCUMb HEBOIMONCHBIE BAPUAHMbL, OCMABUE COUHCMBEEHHO B03MONCHBIIL).

HeonHo3nauyHOCTH B OTBETE (eciu omeem 6 3a0aue OKaxcemcs HeeOUHCMBEHHbIM, He0OX00UMO YOeOUmbCs 6 MOM, UMo KAXCOoe U3 NOJLY4eHHbIX
SHAYEHUU UCKOMOU 8ETUYUHbL PEATU3YEeMCS 2OMEMPUUECKUL).

MeToa paBHOCHJIBHBIX IIPe00pPa30BaAHMI

CpaBrenue iomanei Guryp (npasuna ons cpaguerus niowaoei mpey2oibHUKa: npu HaIuduu y HuUx oowetl 6bicomol, 001je20 0CHO8AHUS, 00ue2o
yena). ViccnenoBaHne TeOMETPUYECKUX BEJTUYMH U TAPAMETPOB (U3YUAIOMCS 3HAYEHUS. NAPAMEMPO8, ONPeOensiouux 2eoMempuiecKyro
KOHGhu2ypayuio, 8 4aCmHoCmu, ux HauboIbuLee U HauMeHbUlee 3HA4eHUsL).

['eomeTpuueckue mpeoOpa3oBaHUs (Haiuuue 8 18HOM 8UOe NPeodPA306aAHUL NIOCKOCIU 8 YCA08UU 3A0ad TUDO peuleHue 3a0ai ¢ NOMOWbIO
npeoopaz08aHull INeMeHNO8 Yepmenca: cO8Uc08, NOBOPOMO8, CUMMEMPUL, 20MOMemutl U m.n.).

MeToj BBe/IeHHsI HOBBIX NTepeMEeHHBIX

AJreOpandecKuii METOT (8b100p 2eOMEeMPUYECKUX GETUYUH 8 KAYeCMBe Heu38eCmublX). METol KOOPMHAT (Haiuyue 8 3a0a4ax 63aumMHo-
NepneHOUKVIAPHbIX 0cell N0360asem 00bABUNMb UX KOOPOUHAMHBIMU) .

MeTo BEKTOPOB (UCNOIb308aHUE 6EKMOPHBIX 0003HAYEHUI, NPUMEHEHUE AHATUMUYEeCKO20 annapama, Onuparue2ocs Ha CKAIsIpHoe
npousgederue).

JlononHUTENBHBIE IOCTPOCHUS (nposederue paouycos uiu Xopo 8 OKPYICHOCMU, 00CMpausanue mpaneyuu 00 napaiieiocpamma ui
MpeyeoNbHUKA, NOCMPOeHUe NPONOPYUOHATbHBIX OMPE3KO8 NPU NAPALIETbHbIX NPIMbIX, HOCMPOEHUE Yell08 C COOMBEEMCMBEEHHO NAPALLEbHLIMU
CMOPOHAMU HA NIOCKOCMU U M. 0.), CPABHEHHUE TUIOMIAACH (UCNOIb308aAHUE OONOTHUMENbHBIX NOCMPOCHUIL).

Meron ciieacTBuii

[TomydeHune pa3HbIX CIEACTBUI (8bi6edenue U3 YCI08Us 3a0ay ONpedeNeHHbIX CIe0CMBUl, 8 MOM YUCIe U HAludue 8 YCI108UsaX 3a0ay
He0oonpeoesenHOl 2e0Mempuieckoli KOHpuaypayuu, Komopas 3a0aem UCKOMYIO 8eIUYUHY 00HO3HAYHO). YTalbIBaHue 0COOCHHOCTEN
KOHQUTYpalU (UCHONb3068aAHUE Y2A0AHHOU 2e0Mempuieckoli Konguaypayuu nocie dokasamenvcmea). Meroa nonoopa. IlpoextupoBanue Ha
PSAMYIO.



TEMATHYECKOE IINTAHUPOBAHHUE

YciaoBHble o003Hauennsi: YKII3 — ypok kommuiekcHoro npumenenus 3uanui; YIIIIM — ypok noBropenus npoiiaeHHoro marepuana; KY —
KOMOMHHUPOBaHHBIHN ypoK, YK3 — ypok KOHTpOJIS 3HAHUH.

Ne Tema ypoka Koa-Bo Dopma IInanmpyemble npeaMeTHbIE Pe3y/IbTAThI IPH U3yYeHUH pu
ypoka 4acoB | OpraHm3ai TeMbl/pa3ena/riaBbl Meua
HH HHE
y4eOHOro
3aHATUA
Beoonoe nosmopenue (16uacoe)
1 CBoiICTBa YIJIOB MEXTY 1 YIIIIM | Jonscnot 3name.
MIPSIMBIMU CBOWCTBA CMEXHBIX, BEPTUKAIBHBIX YIJIOB, IPU3HAKN PABEHCTBA U
2 TpeyrosbHUKN 1 VKII3 oA00Ms TPEYroJbHUKOB, OCHOBHBIE CBOIICTBA TPEYTOJILHUKOB U
YETBIPEXYTOJIbHIKOB;
3 YeThIpexyroJibHUK! 1 KY O01HCHbL yMentb .
HaXOJIUTh OCHOBHBIE DJIEMEHTHI TPEYTOJbHUKOB U YETHIPEXYrOJIHHUKOB;
4-6 | Pemenwue 3amay ¢ 1 VKII3 | Jonscubl 3namo:
MIPUMEHEHHEM TEOPEMY CHHYCOB, TEOPEMY KOCUHYCOB, TPUTOHOMETPUUECKHE
TPUTOHOMETPUH 1 VYKII3 COOTHOUIECHUS B IPSIMOYI'OJIEHOM TPEYTrOJILHUKE;
00J1)1CHbL YMEMD
1 KY UCIIO0JIb30BaTh TEOPEMbI U COOTHOIICHUSI B PEIICHUH 3a]1a4;
7-9 | KacarenbHbIe, CEKylIue U 1 VKII3 | Honscuwvt 3name.
XOPAbI 1 VK3 CBOMCTBA KacaTelbHBIX K OKPY>KHOCTH, XOPJ M CEKYILUX;
00J1)1CHbL YMEMD .
1 KY CTPOUTb XOP/Ibl, KACAaTEIbHbIE, CEKYIINE K OKPYKHOCTH, BBIYUCIATH UX
JUIVHBI;
10-12 | Iyru OKpY>KHOCTH H YTJIbL. 1 VYKII3 | Honowcnot 3nams:
1 VKII3 CBOMCTBA JIyT U YIJIOB OKPYKHOCTH;
1 Ky 00/1ICHBL YMEMD
CTPOMTH YTJIbl B OKPYKHOCTH, BBIUMCIISITh 3HAUECHHUS JIYT U YTJIOB;
13-14 | MeauaHbl, BEICOTHI U 1 VKII3 Honsrcuvt 3namo .
OHMCCEeKTPUCHI 1 Y CBOMCTBa MeJIMaH, BHICOT, OMCCEKTPUC TPEYroJbHUKA;

00J1)ICHBL YMEMD
CTPOUTH MEIUAHBI, BEICOTHI, OMCCEKTPUCHI TPEYTOJIbHUKA, BEIUUCIISTH
WX JUIMHBI, UCTIOJI30BaTh OCHOBHBIE CBOWCTBA MIPH PEIICHUH 3a]1a4;




15

Hcnonp3oBanue KBagpaTHbIX
YPaBHEHUH IIPU pELICHUN
T€OMETPUUYECKUX 3a]1a4

YKII3

16

3auém Nel. 3aoauu EI'D.

VK3

Honorcnvt 3namo !

COOTHOILIEHUS MEX/Ty dJIEMEHTaMu UTyp;

00J1)CHbL YMEMD

BLI6I/IpaTB TCOMECTPHUUCCKUC BCIIMYMHBI B KAUCCTBC HCU3BCCTHLIX,

Memoo nepebdopa (5uacos)

17

Ob6ocHOBaHUE
reOMETPUYECKO N
KOH(UTypauu

KY

Honocnvt 3namo .

COOTHOIIIEHUS MEXK]Ty JJIEMEHTaMHu (QUTYD;

00J1)CHbL YMEMD

B clly4ae, eciii purypa, paccMarpuBaeMasi B TEOMETPUYECKOM 3a1aue,
OTIMCaHa B yCIIOBUM HE COBCEM OJHO3HAYHO, PACCMOTPETH BOTIPOC O
B3aMMHOM PACIIOJIOKCHHUH TEX MJIM HHBIX JJIEMEHTOB 3TOH (DUTYPHI;

18-19

[TepeGop BapuaHTOB
PacIooKeHUs

YKII3

VKII3

Honorcnvt 3namo:

COOTHONIEHUS MEXIY dJIEeMEHTaMH QUryp;

00J1)1CHbL YMEMD '

nepeOuparh pa3aIMdHbIE BAPUAHTHI PacloiokeHus Gpuryp u, 1modo
yOeIUThCSI B TOM, YTO OHU BCE MMPUBOJIAT K OJTHOMY U TOMY JK€ OTBETY,
7100 OTOPOCUTH HEBO3MOKHBIE BAPUAHTHI, OCTABUB €THHCTBEHHO
BO3MOJKHEIN;

20-21

HeonHo3HaYHOCTE B OTBETE

YKII3

YKII3

Honocuvt 3namo .

COOTHOIIEHUS MEXIY dJIEMEHTaMH Uryp;

00J1)1CHbL YMEMD

B CJTy4dae €CJIM OTBET B 33J]a4€ OKAKETCS HECTUHCTBEHHBIM, YOS IUTHCS B
TOM, YTO KaXKJI0€ M3 MOJYYCHHBIX 3HAYCHUH NCKOMOMN BETUIMHBI
peaTn3yeTcsi TEOMETPUUYECKH.

Memoo pasenocunvuvix npeoopazosanuil (5 uacos)

22-23

CpaBHeHMeE TUIOLIAJICH.

1

YKII3

YKII3

Honowcrol 3name.

npaBuiia Ui CPaBHEHUS IJIOLIA/IeH TPEYTOJIbHUKOB MPU HATMYHU Y HUX
o011eit BBICOTHI, 00I1IEr0 OCHOBaHMUSI, OOIIEro yria;

00/1)ICHBL YMEMD

MPUMEHSITH [IPaBUIIa Ui CPABHEHUSI ILIOMIAACH TPEYTOJIbHUKOB MPU
pEeIlIeHUH 3a]au.

24

Hccnenosanne
F€OMETPUUYECKUX BEIIUYUH H
rapamMeTpoB.

VKII3

HHonowcrol 3name.

COOTHOIIIEHUSI MEX]TY DJIEeMEHTaMu (UTyp;

00J1)CHBL YMEMD

HAXOJWTh HAUOOIbIIIEe UM HAUMEHBIIIee 3HAUCHUS TTapaMeTPoB,
OTIPEIENIAIONINX TEOMETPUIECKYIO KOH(UTYPAIIUIO.




25-26

I'eomerpuueckue
peoOpa3oBaHMsL.

KY

Honorcnvt 3namo !
IMMOHATHUC CUMMCTPUU, TOMOTCTHUH,

KY

00J1)CHbL YMEMD
UCII0JIL30BaTh IPE0OpPa30BaHUS JIEMEHTOB YepTEXka: CJIBHT, IIOBOPOT,
CUMMCTPHUIO, TOMOTCTHUIO U T.II.

Memoo 66edenus Hosvlx nepemennvlx (4uaca)

27

Pemrenne reomerpuueckux

3aJ1a4 IMyTeM CBEJICHUS K
anreOpanvecKum
YpaBHEHUSAM.

YKII3

Honorcnvt 3namo:

COOTHONIEHUS MEXIY dJIEeMEHTaMH QUryp;

00J121CHbL YMEMD '

BBHIOMPATHh T€OMETPUYECKUE BETUYMHBI B KAU€CTBE HEM3BECTHBIX

28

Merto KoOpIMHAT.

YKII3

Honorcnvt 3namo !

OCH KOOPJIMHAT, KOOPJUHATHI TOUKH, (DOPMYIIBI JEJICHUS OTPE3Ka B
JTAHHOM OTHOIIICHUU;

00J1)1CHbL YMEMD '

HaXOJIUTh KOOPJMHATHI TOUYEK Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
HaXOJIUTh PACCTOSHUE MEXIY JBYMS TOUKAMHU, BEIYUCIATh KOOPAMHATHI
CepeUHbBI OTPEe3Ka.

29

Meto1 BEKTOPOB.

YKII3

Honoicuvt 3namo .

MOHSATHE BEKTOPa, KOOPJUHAT, IJIMHBI BEKTOPA, CKAISIPHOE
MIPOU3BEICHNE BEKTOPOB;

00J1)1CHbL YMEMD

MIPOU3BOIUTH JACUCTBUS HAJl BEKTOPAMH, BEIYUCIIATH KOOPAHMHATHI
BEKTOPA, JUIMHY BEKTOPA, BEIYUCIIATH CKASIPHOE ITPOU3BEICHUE
BEKTOPOB, Yr0JI MEXK/Ty BEKTOPAMH.

30

JIOTIOJTHUTEIbHBIE
MTOCTPOCHHMSI, CPABHCHHE
wiomaaen puryp c
JIOIIOTHUTEILHBIMHA
MTOCTPOCHHUSIMH.

KY

Honoicuvt 3namo .

OCHOBHBIE JIOTIOJTHUTEIbHbIE TOCTPOCHUS: IPOBEICHUE PATUYCOB WIN
XOpJ B OKPYKHOCTH, JOCTPaNBaHKE TPArelnu 10 mapaienorpaMmma
WIHM TPEYTOJIbHUKA, TOCTPOSHHUE MPOTIOPIIMOHATBHBIX OTPE3KOB MPHU
napasuieIbHBIX MPSAMBIX, TIOCTPOCHUE YTIIOB C COOTBETCTBEHHO
napajuieJIbHBIMU CTOPOHAMH Ha TUIOCKOCTH U T. II.

00/1ICHBL YMEMD

MPOBOAUTH JIOTIOTHUTEIbHBIE TIOCTPOCHUS U HCIIONIB30BaTh UX MPHU
peIlIeHnH 3a/1ay.

Mem

00 cineocmeuii (4uaca)

31

[Tomyuenue pa3HbIX
CJIIEICTBUMN.

VKII3

Honowchvl 3name.
COOTHOIIIEHUS] MEX]Ty DJIEeMEHTaMUu (QUTYD;




32 | 3auémMNe2. 3a0auu EID. YK3 O01)CHBL YMEMD '
BBIBOJIMTh U3 YCIOBHS 33124 ONPEJICIICHHBIC CIIC/ICTBHSL.
33 | YrageiBanue ocoOCHHOCTEH VKII3 | Jonscuwvt 3name.
KOH(HUTYpaIMu, METO] COOTHOUICHUS MEX/Ty JIeMeHTaMu QUryp;
noadopa. O0JIHCHbL YMEMb .
JIOKa3bIBaTh 0COOCHHOCTH I'€OMETPHUUSCKUX KOH(PHUTypaIHii
34 | IlpoekTupoBaHKe HA MPSIMYIO. VKII3 | Jonsncuwol 3nams:

CBOWCTBA MPOEKLIHH, ITPaBUJIa IIPOCLUPOBAHUS;
00J121CHbL YMEMD '
HAaXOJIUTh NMPOECKIUH PA3JIUYHBIX JIEMEHTOB.




