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Paszpnes 1. Ilnanupyembie pe3yJibTaThbl OCBOCHUA Y4e€0OHOI0 NpeaMera.
JIM4HOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM UKCIIE B YACTH:

1. T'paxkmanckoro BocnuTaHus U (HOPMUPOBAHMS POCCUHUCKOU HIECHTUYHOCTHU:
MIPE/ICTABIICHUS O MATEMATUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYD,
SBJICHUH, MPOLIETYp TPAXKIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U TP.); TOTOBHOCTH K
BBIIIOJIHEHUIO 00S3aHHOCTEN MPaKJaHWHA U PeAIM3allK €ro Mpas.

2. TlarpmoTuyecKkoro BOCHUTAHHS: TMPOSABICHUS HHTEpeca K MPOIUIOMY U
HACTOSILIEMY POCCHUHWCKOM MAaTeMaTUKH, LEHHOCTHOI'O OTHOIIEHHS K JIOCTHKECHUSIM
POCCHICKUX MAaT€MaTUKOB M POCCUMCKON MATEMATUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO
ATUX JOCTIKCHHUM B IPYTUX HayKaxX W MPUKIATHBIX chepax.

3. JlyXOBHO-HPaBCTBEHHOT'O BOCHUTAHUS: TOTOBHOCTBHIO K O0CY X IACHUIO STUYECKUX
po0sieM, CBSI3aHHBIX C IPAKTUYECKUM MPUMEHEHHEM JOCTIKEHUN HAYKH, OCO3HAHUEM
BAKHOCTH MOPAIbHO-3THYECKUX MPHUHIUIIOB B JIESITEIBHOCTH YYEHOI0; TOTOBHOCTH
OLICHUBATh CBOE MOBEICHUE U MTOCTYIKH CBOMX TOBAPUIIEH C MMO3UIIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMS IIOCIIEICTBUM ITOCTYIIKOB.

4. DCTETUYECKOrO0  BOCIUTAHUS:  CIIOCOOHOCTH K  SMOLMOHAIBHOMY |
ACTETUYECKOMY  BOCHPHUSTHIO MaTEMaTHYECKUX  OOBEKTOB, 3ajad, pEIICHUI,
pacCyXJAEHUN; YMEHHS BUJIETh MATEMAaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

5. ®uznueckoro BoCHHUTaHUA, (OPMHUPOBAHUSA  KYJIbTYpPhl  3J0POBbS U
AMOIIMOHAJIBHOTO 0JaronoJiydusi: TOTOBHOCTH NPUMEHSITh MAaT€MaTUYECKHE 3HAHUS B
MHTEpecax CBOEro 3[0POBbs, BEICHHs 3J0POBOr0 00pas3a >KU3HU (30POBOE MUTAHUE,
cOAJIaHCUPOBAHHBIM PEXUM 3aHITHI U OTAbIXA, peryjsipHas (u3uvecKkass aKTUBHOCTb);
c(hOpMUPOBAHHOCTU HABBIKA peICKCUU, TPU3HAHUS CBOETO MpaBa Ha OMMUOKY U TaAKOTO
K€ TpaBa Ipyroro 4yeaoBeKa.

6. TpynoBoro BocnuTaHus U MPO(ECCHOHAIBHOTO CaMOOIPENEICHHs: YCTAHOBKH
Ha AaKTUBHOE YYacTHUE€ B PEUICHUU TMPAKTUYECKUX 337Ja4 MaTeMaTH4YeCKOU
HaIPaBJICHHOCTH, OCO3HAHUS BAXKHOCTH MAaTEMATUYECKOTO 00pa30BaHus HAa MPOTSKECHUU
BCEM OKM3HU I YCHENTHOM Tpo(EeCCHOHATBHON JESTENBbHOCTH U Pa3BUTHS
HEOOXOJMMBIX YMEHHH; OCO3HAaHHOTO BBIOOpAa UM TIOCTPOCHHS WHAMBUAYAJIHHOM
TPaeKTOpUH OOpa30BaHUSI W J>KU3HEHHBIX IUJIAHOB C YYETOM JIMYHBIX HMHTEPECOB U
OOLIECTBEHHBIX MOTPEOHOCTEN.

/. DKOJIOTMYECKOTO0 BOCHUTAHUS: OPUEHTAIMM HA NMPUMEHEHHE MaTeMaTHYEeCKUX
3HAHMM Uil pellieHusl 3aJad B OOJacCTH COXPAHHOCTU OKpYy)Karoueh cpeasl,
IJJAHUPOBAHHUSI MTOCTYIIKOB M OLICHKH MX BO3MOXHBIX MOCJIEACTBUN I OKPYKAKOLIEH
Cpellbl; OCO3HAHMS TJ00ATBHOIO XapaKTepa SKOJOTMYECKHX MNpoOieM M MyTed Hux
peLIEHHs.

8. Tlomynspuzammu HaydHbIX 3HaHWK cpenu gAetedl (LleHHOCTM Hay4HOTO
MO3HAHUS): OpPHUEHTAIlMM B JESATEIbHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKAa, MPHUPOILI H
oOIecTBa, TOHMMAHMUS MaTEMaTUYeCKOW HayKuM Kak cdepbl  4YeloBEYECKOM
NEATEeIIbHOCTH, ASTanoB €€ pa3BUTUS M 3HAYUMOCTU JUIsl Pa3BUTHS I[MBUJIM3ALINY;
OBJIQJICHUSI SI3BIKOM MAaTE€MAaTUKH M MAaTeMaTUYECKOM KyJIbTypoll Kak CpeiacTBOM
MO3HAHUS MHpPA; OBJIAJCHUS NPOCTEHMIIMMU  HAaBBIKAMH  MCCJEN0BATENBCKOU
JEATEIIBHOCTH.
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JIn4HOCTHBIE pe3yJbTaThl, OOECIEYUBAIOIINE aJanTaluio oOydJaromerocs K
MU3MEHAIOUIMMCS YCIOBUSIM COI[MATIBHON U IPUPOIHON CPEIbI:

TOTOBHOCTBIO K JICWCTBUSM B YCJIOBUSX HEONMPEAECIEHHOCTH, MOBBIIMICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YHCIIE YMEHHE
YUUTHCS y IPYTUX JIOACH, TPHOOPETaTh B COBMECTHOM JCATEIHPHOCTA HOBBIE 3HAHMS,
HAaBBIKU U KOMIIETEHIIUU U3 OMbITA IPYTHUX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUHM HOBBIX 3HAHWM, B TOM 4uciie GOpPMYIUPOBATH
UJIeH, TIOHATHS, TUTIOTE3bI 00 O0BEKTAX U ABJICHUSAX, B TOM YHCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh ACPHUITUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAaHUPOBAThH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEOYIONIMI KOHTPMEpP, KOPPEKTUPOBATH NPUHHUMAEMbIC
pemeHuss W JCHCTBUSA, (GOPMYIHpPOBATH M OIEHWBATh PHUCKA M TOCJEICTBUS,
(bopMHUpPOBATH OIIBIT.

MeranpenMeTHbI€ pe3yJIbTaThI:
Perynsarusnsie YV /|

1. YMmeHue CcaMOCTOSITEIbBHO OMNpEAeNATh Iedu OOy4eHHs, CTaBUTh W
dbopMyIMpoOBaTH HOBBIE 33/1a4d B yu€0€ U MO3HABATEIHHOM A€ TEILHOCTH, PA3BUBATH
MOTHBBI U UHTEPECHI CBOEH MO3HABATEIILHOMN AEATEIBHOCTH.

2. YMeHHEe CaMOCTOATEIHHO TUIAHWPOBATh MYTH OCTHOKCHHS IIEJIEH, B TOM
YHUCJ€ albTEPHATUBHBIE, OCO3HAHHO BBIOMpaTh HamoOojee 3(P(HEKTUBHBIE CIOCOOBI
pelieHrs y4eOHbIX U MO3HABATENIbHBIX 33/1a4.

3. YMeHHne COOTHOCUTHh CBOM JCWUCTBUSI C IJIAHHUPYEMBIMHU pe3yJibTaTaMH,
OCYILECTBIISITh KOHTPOJIb CBOEU JIESTEIIBHOCTH B MPOLIECCE NOCTHMIKEHUS PE3yJIbTaTa,
OTIPEJIENATh CIIOCOOBI JEHCTBUN B paMKaX MPEJJIOKEHHBIX YCIOBUN M TPeOOBaHMUIA,
KOPPEKTUPOBATh CBOU AECHUCTBHUS B COOTBETCTBUM C U3MEHSIOIIEHCA CUTyallUEH.

4. YMeHue OIICHUBATh TMPaBUIBLHOCTh BBIMOJHEHUS ydyeOHOW  3amauu,
COOCTBEHHBIE BOBMOKHOCTH €€ peIieHusI.

5. Brnagenue ocHOBaMU CaMOKOHTPOJISI, CAMOOIICHKH, TPUHSITHS PEHICHUN U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM M TTO3HABATEIHLHOM NESITEILHOCTH.
ITo3naBarenbnabie Y VY /]

6. YMmeHue omnpeaensaTh MOHSATHSA, CO3/JaBaTh O0O0O0OIIECHMS, YCTaHABIWBATh
aHaJIOTUM, KJIACCU(UIIMPOBATH, CAMOCTOSTEIILHO BHIOMpPATh OCHOBAHUSI U KPUTEPUHU
I KJaccu(uKaluy, YCTaHABIWBATh IPUUYMHHO-CIICICTBEHHBIE CBSI3H, CTPOUTH
JIOTUYECKOE pacCykAeHUEe, YMO3aKIoueHue (MHIYKTUBHOE, [EIyKTHUBHOE, IO
aHAJIOTUM) U JIeTIaTh BHIBO/IBI.

7. YMmeHue co3lnaBaTh, MPUMEHSTh W MPEOOPa30BLIBATH 3HAKA M CHUMBOJIHI,
MOJIENIA Y CXEMBI [Tl pelIeHUs] yueOHBIX U TTO3HABATELHBIX 33/1a4.

8.  CmpbICIOBOE YTECHHUE.

9. ®opmMupoBaHUE U PA3BUTHE IKOJOTUUECKOTO MBIIUICHHS, YMCHUE PUMEHSTh
€ro B  I[I03HAaBAaTEIbHOW, KOMMYHUKAaTMBHOM, COLMAIBHOM  IIPAKTUKE U
npoeccuoHaNBEHON OpUEHTAITUH.

KommyHukatuBabie YV /]
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10. VYmeHue oOpraHu3OBBIBATH YYEOHOE COTPYAHMUYECTBO C IE€JAaroroM M|
COBMECTHYIO JIE€STEIBHOCTD C NIEAArOrOM U CBEPCTHUKAMU; pPa00TAaTh HHANBUAYAIBHO
U B IpyHIe: HaxXxoAWTh OOllee pelIeHUWE U pa3peliaTb KOHQIMKTBI Ha OCHOBE
COIJIACOBAHUS MO3ULMHA U ydyeTa MHTEPECOB; (POPMYIMPOBATH, ApIYMEHTUPOBATh U
OTCTauBaTh CBOE MHEHUE.

11. YMmeHue OCO3HAHHO HCIIONB30BaTh PEUEBBIE CPEICTBA B COOTBETCTBHH C
3aJja4ueil KOMMYHUKAIIMU JJIS1 BBIPQXKEHUS CBOMX YyBCTB, MBICIICH M IOTPEOHOCTEH AJist
IUTAHUPOBAHUS U PETYJISIIIUN CBOCH NIEATENbHOCTH; BIAJCHUE YCTHON U MUCHhbMEHHOMN
pPEeYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO.

12. ®opmupoBaHue u pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOIb30BAHHUS
MH(POPMaIMOHHO-KOMMYHUKAIIMOHHBIX TexHoJorui (nanee — UKT).

[TpenmMeTHbIE pe3yabTaTHI:

BeinyckHuk HayuuTcs B 7-9 kiaccax (471 MCIIOJIb30BaHUs B TOBCEAHEBHON KU3HU
U oOecrieyeHus] BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHHsI 00pa3oBaHusl Ha 0a30BOM
YpOBHE:

['eomeTpuueckue Qurypsl: omnepupoBarb Ha ©0a30BOM YPOBHE MOHATHUAMU
reoMeTpuyeckux (Guryp; u3BiIeKaTb HHOOPMALMIO O TEOMETPUYECKHX (urypax,
NPEJCTAaBICHHYI0 Ha 4YepTekax B SIBHOM BHUE; MPUMEHATH IS PEUICHHS 3a1ad
reoMeTpuueckue (GaxKThl, €CIM YCIOBHS UX MPUMEHEHHUS 3aJaHbl B SBHOU (hopme;
pemath 3a7aud Ha HAXOXJACHHE TEOMETPUYECKUX BEIUYMH MO obpasuaM Wiu
aJITOPUTMAaM.

B mnoBcemHeBHOW XM3HU M TPU H3yUYEHUU JPYTHX MPEIAMETOB: HCIOJIb30BATh
CBOMCTBA T€OMETPUYECKHUX (UTYp IJIs PEUICHHUs] TUIOBBIX 33]a4, BO3HUKAIOIIUX B
CUTyalUsIX MOBCEAHEBHOM KM3HU, 3a/1a4 MPAKTUYECKOTO COACPKAHMSL.

OTHOUIEHMs: ONEepUpOoBaTh Ha 0Aa30BOM YpPOBHE MOHSATHSMHU: PaBEHCTBO (uUTyp,
paBHblE  (QUIypbl, PpABEHCTBO TPEYrOJbHUKOB, MAPAJICIBHOCTh  MNPSMBIX,
NEPIEHIUKYISIPHOCTD MPSIMBIX, YTIIbI MEXAY IPSIMBIMH, IEPIECHAUKYJISP, HAKJIOHHAS,
POEKIIHS.

B noBcenHeBHON XW3HUM M NPU H3YyUYEHUU JPYIHMX MPEIMETOB: HCIOJIb30BAThH
OTHOILIEHUS JJIs PELIEHUs IPOCTENIINX 3a/1a4, BOSHUKAIOIIUX B peaJbHON KU3HU.

W3mepeHust v BBIUMCICHHS: BBITIONHATh U3MEPEHUE JJIMH, PACCTOSHUM, BETUYUH
yIJ0B, C TOMOINBID WHCTPYMEHTOB JUIsi M3MEPEHUH [JIMH W YIJIOB; MPUMEHSTH
dbopMynbl TepuMeTpa, TUIOMAAd W o0beMa, IUIOMAAN TMOBEPXHOCTH OTACIbHBIX
MHOTOTPAaHHHKOB TIPU BBIYUCIICHUAX, KOTJa BCE JaHHBIE HMMEIOTCS B YCJIOBUU;
npuMeHaTh Teopemy Iludaropa, 6a30Bbie TPUTOHOMETPUUECKHE COOTHOIICHHUS IS
BBIYUCIJICHUS UIMH, PACCTOSTHUM, IUIOLIAEH B IPOCTENIIUX CIy4dasix.

B mnoBceqHeBHOW JKM3HM U TPU HU3YYEHUU JPYTHX MPEIMETOB: BBIYUCIATH
paccTosiHUS Ha MECTHOCTH B CTAHJAPTHBIX CUTYalUsX, IUIOMAAM B MPOCTEUIINX
Cllydasix, MPUMEHATh (OPMYJIbI B MPOCTEUIINX CUTYALUSAX B IIOBCEIHEBHON KU3HU.

["eoMeTpudecKkre MOCTPOCHUS: M300paXKaTh TUIIOBBIC TUIOCKHE (PUTYPHI U PUTYPHI B
IPOCTPAHCTBE OT PYKH U C TIOMOIIbIO HHCTPYMEHTOB.

B mnoBcegHeBHOW XW3HM W TpPU H3YYCHUH JPYTHUX TMPEAMETOB: BBINOJHATD
IPOCTEHIINE TOCTPOEHUSI HA MECTHOCTH, HEOOXOJUMBbIE B PEAJILHOM KU3HU.
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['eoMeTpuyeckue npeoOpa3oBaHUs: CTPOUTH (PUTYPY, CUMMETPUUYHYIO JTaHHOU
¢dburype oTHOCUTEIHLHO OCH U TOUYKH.

B moBcenHeBHOM JKM3HUM M TMPU M3YYEHUHM JPYTUX MPEAMETOB: pacro3HaBaTh
JBIKEHHE 0OBEKTOB B OKPY’KAIOIIEM MUPE; Paclo3HaBaTh CHMMETPUYHBIE (PUTYPHI B
OKpPYXaIOIEM MHUpE.

BekTopbl M KOOpAMHATBl Ha IUIOCKOCTH: OIIEpUPOBaTh Ha 0a30BOM YypOBHE
MOHATUSIMU BEKTOp, CyMMa BEKTOPOB, POU3BEICHNE BEKTOPA HA YHCIIO, KOOPAUHATHI
HAa IUTOCKOCTH; OIIPEAEIATh NPUOIMKEHHO KOOPAMHATHI TOYKH 110 €€ H300pakKeHUI0 Ha
KOOPJIMHATHOM TNIOCKOCTH.

B moBcegHEBHON JKW3HM M NPU W3YYEHUU JAPYTUX MPEIMETOB: HCIOIb30BaTh
BEKTOpPHI JJIi  pEIIeHHs] MPOCTEHIIMX 3aJad Ha ONpelesieHue CKOPOCTU
OTHOCUTEJIBHOTO JIBM)KCHMUS.

Hctopuss MaTeMaTHKU: ONMCHIBATh OTIEJbHBIC BBINAIOLIMECS PE3YJbTaThl,
IOJlyYEHHBIE B XOJE€ pa3BUTUS MaTeMaTUKW KaK HayKd; 3HaTh IPUMEpPHI
MaTEeMaTHYECKUX OTKPBITMM M MX aBTOPOB, B CBSA3U C OTEYECTBEHHON W BCEMUPHOU
UCTOPHEH; MOHUMATh POJIb MaTEMATHKH B pa3BUTUU Poccun.

MeToapl MaTeMaTHKHU: BBIOUPATh MOJIXOSAIIMNA M3YYEHHBI METOH IJi pELIeHUs
W3YYCHHBIX THUIIOB MAaTEMaTHYECKUX 3aJ]la4;, MPUBOAUTH MPUMEPH MaTeMaTHYECKHX
3aKOHOMEPHOCTEHN B OKpYXarolel JEeHCTBUTEIBLHOCTH U MIPOU3BEICHUAX UCKYCCTBA.

BhBIMyCKHUK MOJYYUT BO3MOXKHOCTh HAy4YHMThCA B 7-9 Kiaccax Jyisi oOecrieueHus
BO3MOXXHOCTH YCHEITHOTO MPOJOJLKEHUST 00pa3oBaHUsl HA 0A30BOM U YIIIyOJICHHOM
YPOBHSIX:

['eomeTpuyeckue GUrypbl: ONEpPUPOBATH MOHATHUSIMH TE€OMETPUUYECKHX (PUTYD;
U3BJIEKAaTh, UHTEPIIPETUPOBATH U MTPEOOPa30BbIBATH HHPOPMAIIUIO O TE€OMETPUUECKHUX
¢urypax, npeAcTaBIeHHYIO Ha YepTeXax; MPUMEHATh TeoMeTpudyeckue (QaxThl AJis
pelieHusi 3ajad, B TOM YHCIE, MPEANOJararollliXx HECKOJbKO IIAaroB pelIeHMS,;
(dbopMynupoBaTh B MPOCTEUIINX CIydasX CBOMCTBA U MPU3HAKU (UTYD; AOKA3bIBAThH
reOMETPUUYECKUE YTBEPKACHUS; BJIAJETh CTaHAAPTHOW Kiaccu(pUKalMend IMIOCKUX
buryp (TpeyroJbHUKOB U YETHIPEXYTOJILHUKOB).

B noBcenHeBHON XW3HM M NPU H3YyUYEHUU JPYIHMX MPEIMETOB: HCIOJIb30BAThH
CBOICTBa reOMETPUYECKUX (DUTYp ISl pElICHUs 3a7ad MPAKTUUYECKOro XapakTepa U
3aJ1ay U3 CMEKHBIX JUCIUIIIMH.

OTHOIICHHSI: ONEPUPOBATh TOHATHUSAMHU: PABEHCTBO (UTYp, paBHBIC (UTYPHI,
PABEHCTBO TPEYTOJIBHUKOB, MapaIeIbHOCTD MPSMBIX, IEPIICHIUKYISIPHOCTD IPSIMBIX,
YIIbl MEXAY NPSIMBbIMH, MEPICHIUKYJSP, HAKIOHHAS, MPOEKUus, nogodue Guryp,
noso0HbIe (Urypbl, MOJOOHBIE TPEYTOJIbHUKH;, NPUMEHATh Teopemy Darneca u
TEOpPEMY O MPONOPLUMOHAIBHBIX OTpPE3KaxX MPH PELICHUW 3a]ad; XapaKTepHU30BaTh
B3aMMHO€ PACIIOJIOKEHUE IPSIMOU U OKPY’KHOCTH, IBYX OKPYKHOCTEM.

B moBcenHEBHON JXKHW3HM M INPU HM3YYEHHUHM APYTHX NPEIMETOB: HCIIOJIb30BaTh
OTHOILICHUS AJIs PEILIEHUS 3a7a4, BO3ZHUKAIOLIUX B PEAIbHOM JKU3HU.

W3mepeHust v BBIYUCIICHUS: ONEPUPOBATH MPEACTABICHUSAMH O JJIMHE, MJIOLIAIHN,
oobeme kak BenuuunHamu. [Ipumensts teopemy Iludaropa, dbopmynsl maomanm,
oO0beMa MpHU pEIIeHMH MHOTOLIATOBBIX 3a/ady, B KOTOPBIX HE BCE JaHHbIC
MPE/ICTABICHbl SBHO, a TpeOYIOT BBIYMCIEHUHN, OMNEpUpoBaTh 0o0Jjiee MIHUPOKUM



KOJIMYEeCTBOM (OpMyJl JUIMHBI, IUIOHMAAH, O00bEeMa, BBIYUCIATH XapaKTEPUCTUKH
KoMOuHanui Guryp (OKpy’HOCTEH M MHOTOYTOJBHUKOB) BBIYMCISTH PACCTOSHUS
Mexay (Gurypamu, MpUMEHSTh TPUTOHOMETpUUYECKHE (HOPMYJIIbI JJIsl BHIYMCICHUN B
0oJiee CIOXKHBIX CIy4asix, MPOBOJUTH BBIUMCICHUS HAa OCHOBE PaBHOBEIMKOCTH U
PaBHOCOCTABJIICHHOCTH; IPOBOJIUTH MPOCThIE BBIYMCICHHS Ha OOBEMHBIX TeJax;
dbopMynupoBaTh 3a/1a4K Ha BEIYMCICHHUE JUIUH, TUIOIIAeH 1 00bEMOB U peliaTh UX.

B mnoBcenHEBHON JKU3HM M MPU HU3YYEHUU JAPYrUX MPEAMETOB: MPOBOIUTH
BBEIYHCIICHUSI HA MECTHOCTH, TMPHUMEHSITh (HOPMYJIbI NP BBIUKCICHUSX B CMEKHBIX
y4€OHBIX NMPEAMETAX, B OKPYKAIOIIECH IEHCTBUTEILHOCTH.

['eomeTpruyeckue TOCTPOEHUS: HU300paxaTh TIEOMETPUYECKHEe (QUTYyphl IO
TEKCTOBOMY M CHMBOJIbHOMY OIIMCaHHIO; CBOOOJHO OMNEPUPOBATH HYEPTEKHBIMU
MHCTPYMEHTAMHU B HECJIOKHBIX CIIy4asiX, BBINOJHSATH IOCTPOEHUS TPEYTOJIbHUKOB,
MPUMEHSTh OTAEJIbHBIE METOABI MOCTPOECHUN LIHUPKYJIEM U JMHEHKOW U MPOBOJUTH
MIPOCTEUIITNE UCCIIEIOBAHUS YMCIIa PEIIeHU; n300pakaTh THUIIOBbBIE TJIOCKUE (QUTYPBI
1 00BEMHBIE TeJIa C TOMOIIBIO MPOCTEHIIINX KOMITbIOTEPHBIX HHCTPYMEHTOB.

B noBceIHEBHON KU3HM WU NOPU U3YYEHHH APYTUX MPEAMETOB: BBIOJHATH
MPOCTEUIINE TOCTPOEHUS HAa MECTHOCTH, HEOOXOJAMMBbIE B pPEaTbHON KU3HU;
OLICHMBATh Pa3MepPbl PEAIbHBIX O0BEKTOB OKPYKAIOIIET0 MHUPA.

[IpeobpazoBanus: onepupoBaTh MOHSATHUEM JIBHKEHUS U MPE0Opa30BaHus 0A00u,
BJIQJICTh TpUEMaMU TOCTPOCHUST (UTYp C HCIOJIB30BAHMEM JABWXKEHUM U
npeoOpa3oBaHUl MOA00US, TPUMEHSITH MOJTYUYCHHbIC 3HAHUSI U OMBIT TOCTPOCHUM B
CMEXHBIX MNPEAMETaX M B PEAJIbHBIX CHUTYAIMAX OKPYXKAIOIIETO MHUPA; CTPOUTH
burypy, nogoOHYI0 AaHHOM, MOJIH30BATHCSI CBOMCTBAMU MOJI00US I 0OOCHOBAHUS
CBOMCTB (UTYp; NPUMEHSTh CBOWCTBA JIBIXKCHHMU JUIsl TPOBEICHUS MPOCTEHIINX
000CHOBaHUM CBOMCTB GUTYP.

B noBceIHEBHOM )KU3HU U [TPU U3YUYEHUHU APYTUX MIPEIMETOB: IPUMEHATH CBOMCTBA
JBIDKEHUN U IPUMEHSTH TI01001E /17151 TOCTPOSHUH U BBIUMCIICHUH.

BekTopsl 1 KOOpIMHATHI HA TUWIOCKOCTH: ONEPUPOBATH MOHITUSMU BEKTOP, CyMMa,
Pa3sHOCTb BEKTOPOB, MPOU3BEACHUE BEKTOPA HA YHUCIIO, YIOJI MEXKIY BEKTOPaMH,
CKQJISIPHOE MPOU3BEIACHHUE BEKTOPOB, KOOPJAMHATHI HA IUIOCKOCTH, KOOPAUHATHI
BEKTOPA; BBIMOJHSTH IEUCTBUS HaJl BEKTOpaMH (CI0KEHUE, BEIUUTAHUE, YMHOXKECHHE
Ha YKMCJI0), BBIYUCIATH CKAISIPHOE MPOU3BE/ICHHE, ONIPEAEIISITh B IPOCTEHIINX CITydasx
YIOJl MEXIY BEKTOPAaMH, BBINOJHATH PAa3JI0KEHHE BEKTOpAa HA COCTABIIAIOLIME,
MPUMEHSThH TOJYYEHHbIC 3HAHUSA B (U3HUKE, MOJb30BATHCS (HOPMYJION BBIUHCICHUS
PACCTOSTHUSI MEXKIY TOUKAMH 11O M3BECTHBIM KOOPIMHATAM, UCIIOJIb30BATh YPaBHEHUS
buryp s pemieHus 3ajiad; MPUMEHSITh BEKTOPHl M KOOPJIWHATHI JJISI pPElICHUS
reOMETPUYECKUX 3a/1a4 Ha BBIUYUCICHHUE IJIMH, YTIIOB.

B moBcegHeBHOW XU3HM M TMPU U3YYEHHUH JPYTUX MNPEAMETOB: HUCIOIb30BaTh
MOHSATHUS BEKTOPOB ¥ KOOPAMHAT JJIS PEIIeHU 3a/1a4 1o (pu3uke, reorpaduu u 1pyrum
y4eOHBIM MTpeIMETaM.

Hctopuss MaTeMaTUKHU: XapaKTEpU30BaTh BKJIaJ BBIIAIOLIMXCS MAaTEMaTUKOB B
pa3BUTHE MAaTEMAaTUKN W MHBIX HAYYHBIX 00JAacTei; MOHUMATh POJIb MaTEMAaTUKHU B
pa3Butun Poccum.



MeTtoapl MaTEMaTUKH: UCTIOIb3YS U3YYEHHBIE METO/IbI, TPOBOAUTH JOKA3aTEIbCTBO,
BBITIOJIHATh OMPOBEPIKEHUE; BHIOMPATh M3YUEHHBIE METOJbl U WX KOMOWHAIMHU JJIs
pELIEHUs] MaTeMaTUYECKHX 3aJay; HCIOJIb30BaTh MAaTEMaTHYECKHE 3HAHUS s
OMMCaHUs 3aKOHOMEPHOCTEW B OKPY>KalOlIEeW NEHCTBUTEIBHOCTH U MPOU3BEICHUIX
HUCKYCCTBa; IMPUMEHSITh MPOCTEHINNE MNPOrPaMMHBIE CpPEACTBA M SJIECKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN MAaTEMAaTHYECKUX 3a]1a4.

OcBoenne yueOHOro Kypca «l'eoMeTpus»» Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHsS JIOJDKHO OOecTieuMBaTh JOCTIDKEHHE CIEAYIOMMX MPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIBTATOB 10 TOJaM OOYICHHUS:

7 xnacc

Pacrio3naBaTh HW3ydeHHBIE T€OMETpUYECKHE (UTYpBI, OMPEACNATh WX B3aUMHOE
pacrnoyioKeHue, M300paXkaTb T'€OMETPUYECKHUE (QUTYPBHI; BBINOJIHATH YEPTEKHU IO
yCIOBUIO 3ajiauu. M3MepATh JMHEHHbIE W YIJIOBbIE BEIWYMHBL. Pemare 3agaun Ha
BBIYUCJICHUE JIJIUH OTPE3KOB U BEJIUYUH YTJIOB.

Henath rpyOyi0 OLIEHKY JUHEHWHBIX W YIJIOBBIX BEJIHMYMH MPEIMETOB B pEalbHOU
YKU3HHU, Pa3MepOB MPUPOJHBIX 00bEKTOB. Paznnuarh pa3mepbl 3TUX OOBEKTOB IO
MOPSIAKY BETUYUHBI.

CTpouTh 4yepTeKu K TEOMETPUUYECKUM 3a/1auam.

[Tonp30BaThCA MpHU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, MCIOJb30BaTh MPU3HAKU U
CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 3a]1a4.

[IpoBOANTE JTOTUUYECKHUE PACCYKIICHUS C UCIIOIB30BAaHUEM I'€OMETPHUUYECKUX TEOPEM.
[Tonp30BaThCs NMpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MeJIMaHbl, MPOBEIEHHON K TUMOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJbHUKA, B PEIICHUU
r€OMETPUYECKUX 3a/1a4.

Onpenensts napauieIbHOCTh MPSAMBIX C IIOMOIIBIO YTII0B, KOTOPBIE 00pa3yeT ¢ HUMU
cexkymasa. OnpeaensaTs NapajieIbHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUIM
OT TOYEK OJHOM MPSIMOM IO TOUEK IAPYTOU MPSIMOU.

Pemiats 3amaun Ha KireTyaToi Oymare.

[IpoBOIUTH BHIUMUCIEHUS M HAXOJIWUTh YHUCIOBbIE W OYKBEHHBIC 3HAYEHHUS YTJIOB B
r€OMETPUYECKUX 3aJa4aX C MCIOJIb30BAHUEM CYMMBI VYTIJIOB TPEYTOJIbHUKOB H
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIPU MEPECEUCHUH JBYX
napajuieNIbHbIX MPSIMBIX CeKylle. Pemath nmpakTUYecKue 3ajayd Ha HaxO0XXJICHHUE
YTJIOB.

Branets moHATHEM T€OMETPUUECKOTO MECTA TOUYEK. YMETh ONpeesiTh OUCCEKTPUCY
yTJla ¥ CepeIMHHBINA MEePIICHANKYIISIP K OTPE3KY KaKk FreOMETPUUYECKUE MECTa TOYEK.
dopMynUpOBaTh OMNpEIENCHUS] OKPY)KHOCTHM U Kpyra, XOpAbl M Juamerpa
OKPYXHOCTH, I10JIb30BATbCA MX CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOMCTBA IIPU
pelieHny 3aaad.

Branieth MOHSITHEM OMUCAHHOW OKOJIO TPEYTOJbHHUKA OKPY>KHOCTH, YMETh HaXOJUTh
e€¢ LeHTp. Bragerp NOHSATHEM BIHCAHHOW B TPEYTrOJIbHUK OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomp3oBaThes ¢akTamMu O TOM, YTO OHMCCEKTPHCHl YIJIOB
TPEYTrOJbHUKA TMEPECEKaloTCsi B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIEHINKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKe. BraaeTs



IIOHATUEM  KacaTelbHOM K  OKPYKHOCTH,  I[OJb30BAaTbCA  TEOPEMOM O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paanyca, IPOBEAEHHOIO K TOUKE KaCaHMUS.
ITonp30BaTbCsd NPOCTEUIIMMU T€OMETPUYECKMMHU HEPABEHCTBAMM, IIOHMMATh WX
IIPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHUS C IIOMOILBIO HUPKYJIS U JINHEUKHU.
8 KJtacc

Pacnio3zHaBaTh OCHOBHBIE BHJIbI UETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, ITOJIb30BATHCS UX
CBOMCTBAMU IIPU PEIICHUU TEOMETPUUECKHUX 3a]1a4.

[IpuMeHSATh CBOWCTBA TOUKHM MEPECEUYEHUs MEIMAH TPEYroJibHUKA (IIEHTpa Macc) B
peleHun 3a7ad. Braners MOHATHEM CpPEHEN JMHUM TPEYTOJbHHUKA WU TPalClHH,
IPUMEHATh MX CBOMCTBA IIPU PELICHUM TIEeOMETpPUYECKUX 3anad. Ilomp3oBarbes
Teopemont Paneca U TEOPEMOM O IMPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS
pelLIeHUs PAKTUYECKUX 3a/1a4.

[Tonb3oBaThes Teopemoit [ludaropa g penreHrus reoOMeTpUIECKUX U MPAKTUIECKUX
3amad. CTpOUTh MAaTEMaTUYECKYIO MOJIEIIb B MPAKTUYECKHUX 33/1a4aX, CAMOCTOSITEIbHO
JIeJIaTh 4EPTEXK U HAXOAUTH COOTBETCTBYIOIIUE JJIUHBI.

Brnaaers noHATHSAMH CHHYCA, KOCUHYCAa U TAHT'€HCAa OCTPOrO yIja MpsIMOYTOJIbHOTO
TpeyroyibHUKa. [101630BaTHCA 3TUMU MOHATUSMU JIJI PEIICHUS MPAKTUYECKUX 3a]1a4.
3HaTh TPUTOHOMETPUUECKHUE (PYHKIIMH OCTPHIX YIIOB, HAXOAUTH C HUX IMOMOIIBIO
pa3JIMUHbIE JIEMEHThI MPSAMOYTOJILHOIO TPEYroJibHUKA («PEIICHHE MPSIMOYTOJbHBIX
TPEYTOJLHUKOBY»). HaxoauTh (¢ MOMOIIBIO KalbKyJIATOpA) IJIWHBI U YTl JUIS
HETaOJUYHBIX 3HAUCHUH.

[Tons3oBaThes ¢GopMmyliaMH TPUBEACHUS UM OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM [UJII HAXOXJECHUS COOTHOLICHUM MEXKAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

[Tonb30oBaThCS BEKTOpaMH, MOHWMATh UX T'€OMETPUYECKUM U (PU3UYECKHUIN CMBICI,
OPUMEHATh WX B PEIICHUH TEOMETPUYECKMX M (Pu3nyeckux 3anad. [IpuMeHAaTsh
CKQJISIPHOE MTPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS IJIUH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, NPUMEHSITH €r0 B PELICHUU
r€OMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

HaxoauTek ocu (MM HEHTPBI) CUMMETPUU PUTYP, TPUMEHSIThH JTBUKEHUS TJIOCKOCTHU B
IIPOCTEUIINX CITyYasiX.

[Tonp30BaTbCAd MTPOCTEUIIMMUA TE€OMETPUUECKMMHU HEPABEHCTBAMH, IMOHUMATh HX
IIPAKTUYECKUN CMBICIL.

[IpUMEHSTH OyYEHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTH MATEMaTUYECKUE MOJICIIH
Ui 3a7a4  pEATbHOM >XWU3HU W TPOBOAUTH COOTBETCTBYIOIIUE BBIYMCIICHUS C
NpUMEHEHUEM TMOA00Ms ¥ TPUTOHOMETPUHU (TOJB3YACh, TJ€ HEOOXOIMMO,
KQJIBKYJISITOPOM).

9 kiacc

Hcnonb30BaTh TEOpEMBbl CHUHYCOB M KOCHHYCOB JUISI HAXOXICHHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOJbHUKOBY ), MIPUMEHSTh UX MPU PEUICHUU
reOMETPUYECKUX 3a7ad.

Brnanets mnoHsATHAMH TpeoOpa3oBaHUsi MOJ00HS, COOTBETCTBEHHBIX JJIEMEHTOB
nono0HbIX ¢uryp. [loap3oBaTbes cBOMCTBAMU MO00USI TPOU3BOIBHBIX QUTYD, YMETh
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BBIUMCIATh JUIMHBI U HaXOAUTh YIJbl y MoA0OHBIX (uryp. [IpumeHsTs cBoiicTBa
1o/1001s B MPAKTUYECKUX 3a7adyax. Y METh IPUBOIUTH IPUMEPHI MOJTOOHBIX (HUTYD B
OKpY>KaloIlleM MUDE.

[Tonp30BaTbCs TEOpeMaMH O TMPOU3BEACHUU OTPE3KOB XOpA, O IPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

Bnanets MOHATHAMHM NPaBUIBHOTO MHOTIOYTOJBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI
YT OKPY>KHOCTU U PAJUaHHON MEPBI yTIila, YMETh BBIYMCIIATH IUIOMAAb KPyra U €ro
yacteil. [[puMeHsTh NoJydeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

[TpuMeHsTh pU3HAKK OI00US TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUECKUX 3a7a4.
Boruncnsate  (pa3iuyHBIME - CIIOCOOAMH) TUIOIIAAL TPEYTOJdbHUKA W IJIOLIAAU
MHOTOYTOJIbHBIX (pUTryp (I10JIB3YACh, TA€ HEOOXOAUMO, KaJIbKyJIATOpoM). IIpuMensaTs
IIOJIyYCHHBIC YMEHUS B ITPAKTUYECKUX 33]1a4ax.

BiageTs NOHATHSAMHM BIMCAHHOTO W LIEHTPAJIBHOTO YIVIA, UCIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yTiax MeXay XopJaaMu (CeKyIIMMH) U YIJie MeX1y KacaTelIbHOM U
XOpAOW IIpU PEIIEHUM TE€OMETPUYECKHX 3ajad. BiiageTe NOHATHEM OINKMCAHHOIO
YEeTBIPEXYTOJIbHAKA, MPHUMEHSATh CBOMCTBA OIHMCAHHOIO YETHIPEXYTOJbHUKA IpU
pelIeHny 3a1a4.

[IpuMeHsATh NOJyYeHHbIE 3HAHUA Ha MPAKTHKE — CTPOUTh MaTeMaTUUYECKUE MOJEIH
JUISL 3a/lad  peajbHOM KU3HU M MPOBOJUTH COOTBETCTBYIOLME BBIYHUCICHUSA C
OPUMEHEHUEM T0J00MSI W TPUTOHOMETPUYECKUMX (PYHKUMH (MOJB3YSACh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).

Paznen 2. Coaep:xanue yueOHOro nmpeamera.

buccekrpuca yria.

OTKJ’Ia}IBIBaHI/Ie OTPE3KOB U

Ne
i Pasnen Temsl, Bxogamue B pasfen. | CopaepikaHue yueOHOTro Marepuana.
7 xnacc

1. | OcHoBHble cBolicTBa | ['eomerpuueckue  ¢urypsl. | BBenenne  moHsTHii — reoMeTpuw,
IIPOCTEUIINX Touka u npsmas. OTpe3oK. | MIAHUMETPUHU, MPOCTEHIIUX (Uryp;
F€OMETPUYECKUX N3mepenne OTpe3KoB. cucreMaru3anus CBEJICHUM
¢uryp IomymtockocTH. ydanmxcs 0 B3aUMHOM

[Tonynpsmas. VYTroi. | pacnoyIoKEHUU IPSIMON U TOYKHU.

BBenenue noHATHS OTpe3Ka; HAYYUTh
U3MEPSTh OTPE3KH, pelIaTh 331a4u C

YTJIOB. HCIIOIb30BAHUEM JITMHBI OTPE3KA.
TpeyronsHuK. Beicota, | BBecHHE MOHATHI IOJYIIIOCKOCTH,
OucceKTpuca M MeAuaHa | MONYNPSIMOiA; HAay4dTh pasIuvarh
TPEYrOJIbHUKA. MIOJIyTIPSIMBIE Ha IIPSIMOH,
Cy1iecTBOBaHHE MOJIYIIPSIMBIE, MIPSIMBIE, MIJIOCKOCTH U
TPEYroJbHHUKA, paBHOro | IOJTYIIOCKOCTH.
JTAHHOMY. Beenenue MTOHATHS yria,
[MapaienbHbie npsaMele. | PACCMOTPETh  PasiMYHBIC  BHBI
Teopemsl U foKa3aTenbCcTBa. | YIJI0B, HAydUTh M3MCPATH  YIUIbL,
AKCHOMBI. CTPOUTH OTPE3KU U YIJIBL.
BBenenue onpeaeneHus
TPEYrOJIbHUKA; BBIBECTH CBOMICTBa

pPaBEHCTBA TPEYTOJIbHUKOB.
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BBenenue onpeaeneHus
HapaHHeJILHBIX HpSIMBIX; Hay‘H/ITB
pasznuuaTh UX Ha MTOCKOCTH.

BBenenue mnoHATHIL TEOpEMBI U
AKCHOMBL.
CMmexHble 1 CMexHbIE YIIIbL. BBectu  ompeneneHue  CMEXHBIX

BEPTUKAJIbHBIE BeprukanabHble yIIIbL. YIJIOB; HAY4YUTh IIPUMEHATH TEOPEMY
YTJIBL [lepnenaukynspHsie O CMCXKHBIX Yyrjax IIpu PpeHICHUU
npsiMble. Jloka3aTensCTBO OT | 3a4ad.
IIPOTHUBHOTO. Bsectu IIOHATHUC BCPTHUKAJIBHBIX
yrioB;  JOKa3aTb  TEOpEMY O
BEPTUKAJIBHBIX  yIiax;  Hay4uTb
IIPUMEHATH 3HAHHUS O BEPTUKAIBHBIX
yrilax IpU peLIeHUH 3a1ay.
BBectu noHATHE NEPIEHAUKYIISPHON
PSIMOMU, MEPIEHINKYIISPA;
IIO3HAKOMUTH c METOA0M
JI0Ka3aTeIbCTBA OT IPOTUBHOIO.
IIpusnaku IlepBoiit npusHak paBeHctBa | ChopmynupoBaThb u JlI0Ka3aTh
paBeHCTBa TPEYTrOJIbHUKOB. IIEPBBI, BTOPOM U TPETUN IIPU3HAKU
TPEYrOJIbHUKOB Hcnonp30BaHue akCUOM IIPU | PAaBEHCTBA TPEYTOJBHUKOB, HAYYUTh

JA0Ka3aTCIbCTBC TCOPEM.

Bropo#i nmpuszHak paBeHCTBa

IMPUMCHATH 3TH
PCIICHUHN 3a1a4.

TEOpPEMBI  IIpU

TPEYTOJIbHUKOB. BBectu mnoHATHS paBHOOEIPEHHOTO
PaBHOOe1peHHBII TPEYrOJIbHUKA, PaBHOCTOPOHHETO
TPEYTOJIbHUK. TPEYrOJIbHUKA;  IO3HAKOMHUTb  CO
Ob6parnas Teopema. | CBOMCTBOM YIJIOB IIPH OCHOBaHMHU.
CBOMHCTBO Menuanbl | HayduTe  mpuUMEHSTH  CBOKMCTBA
paBHOOEPEHHOTO PaBHOOEPEHHOTO TPEYT OJIbHUKA PU
TPEYrOJIbHUKA. peuieHuy 3a1a4.
Tperuit npusHak paBeHCTBa | BBECTH MOHATHE OOPATHON TEOPEMBI,
TPEYrOJIbLHUKOB. JI0Ka3aTh €€, HAy4UTh IPUMEHATh Ha
MpaKTHUKE.
Bsectn MIOHATHE MEJMaHBbI,
OUCCEKTPUCHI u BBICOTBI
TPEYroJIbHUKA; HAy4uTb CTPOUTH
Me/IMaHbl, OUCCEKTPUCHI U BBICOTHI
TPEYrOJIbHUKA.
W3yunth CBOMCTBO  OHCCEKTPHCHI
(MenmaHsl, BBICOTHI)
paBHOOEIPEHHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K OCHOBAaHUIO; HAYYUTh
IIPUMEHATb  3TO  CBOMCTBO  IIpH
peuIeHuy 3a1a4.
CyMmmMma yriioB [TapamtensHocTs  TpsiMBIX. | [IoBTOpPUTH CBEJICHUS 0

TPEYrOJIbHUKA

VYriel, oOpa3oBaHHBIE MpH
NepeceueHun IBYX MPSIMBIX
CEKYIIIEH.

IIpu3nak  mnapamIeIbHOCTH
npsmbiX. CBOWMCTBO YIJIOB,
00pa30BaHHBIX pu

MapajuleIbHbIX NPSIMBIX, J10Ka3aTh
TEOpPEMY O MAPAJUICIIBHBIX IIPSIMBIX;
HAay4YuThb  NPHUMEHSATH  CBOMCTBO
MapaJUIEIbHOCTH  MPSAMBIX  IIpU
peuieHuy 3a1ay.
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NepeceueHU N NapauIeIbHbIX
HPSIMBIX CEKYILEH.

CymMa yTiioB TpEyroJpHUKA.
Buemnue YIJIBL
TPEYTOJIbHUKA.

IIpssMOyTONBHBIN
TPEYTOJIbHUK.
Cy1iecTBOBaHUE u
€IMHCTBEHHOCTb
NEPIEHIUKYIISIPA K IPSIMOM.

BBectn IIOHATHE CEKYIEH,
BHYTPEHHUX  OHHOCTOPOHHHUX U
BHYTPCHHUX  HAKpeCcT  JICXKaIIUX

YIJI0B; HAYYUTh HAXOJUTh ATH YTJIbI
Ha pUCYHKaX.

HOK&?»&TB IIPpU3HAK IIapaJlJICIbHOCTHU
OpsAMBIX, HAYYUTb IPUMCHATHL CIro
IIpU pCUICHUHA 3aa4.

ITo3nakomMuTh y4aruxcs co
CBOMCTBAMM YIJIOB, ITOJIyYCHHBIX IIPU
IIEPECECUCHUM  IIPSIMBIX  CEKYILEH;
Hay4YUTb IPUMEHATH 3TO CBOMCTBO
IIPU PELLIECHNH 3a/1a4.

Jlokazatb TeopeMy O CyMMe€ YIJIOB
TPEYroJbHUKA, eé CJIe/ICTBUE;
HAy4UTH HPUMEHATh JTaHHYIO
TEOpeMy IpH pelIeHUH 3ajau.

Bsectu omnpenencHue BHEUIHETO U
BHYTPEHHETO YIJIOB TPEYTOJIbHUKA,
JI0Ka3aTb TEOPEMY O BHELIHEM YIIIE,
Hay4MTh IIPUMEHSATH JTAaHHBIE
CBEJICHUs [IPU PEILIECHUHU 3a/1a4.

Bsectn OIpEICIICHUE
IIPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

JlokazaTh TEOpEMY O CYIIECTBOBAHUU
U €IMHCTBEHHOCTH NEpIEHANKYIspa
K TpsSAMOM; HayduTb HPUMEHSThH
JAaHHYI0 TEOpeMy IIpU pELIeHUHU
3ajau.

I'eomeTpuueckue
IIOCTPOEHHS.

OxpyxHOCTb. OKpY>KHOCTb,
OINMCaHHas OKOJIO
TPEYroJIbHHKA.

KacarenbHast K OKpY>KHOCTH.
OKpYyXHOCTb, BIIMCaHHAas B

TPEYTOJIbHUK.
YUro Takoe 3amadyM  Ha
nocrpoeHue.  Iloctpoenue
TPEYTOJILHUKA C JTaHHBIMU
CTOpOHAMHU. ITocTpoenue
yTjia, paBHOTO JTAHHOMY.
ITocTtpoeHne OUCCEKTPUCHI
yrina.  [enmenwe — orpeska
TIOTIOJIAM. [Toctpoenue
MEePIECHANKYIISIPHOMN

IPSIMOM.

CucremaTtu3zanus 3HAHUU 00
OKPY)KHOCTH M €€  DJIEMEHTax,
BBEJICHUE MOHATHS O PEIIEHUU 3a/1a4
Ha IIOCTPOEHUE.

BBectn  moHsSTHE ~— KacaTeIbHOM,
Hay4uTb HPHUMEHSTH IOJTY4YECHHbIE
3HAHUS [P PEIICHUHU 3a/1ad.

BBectn  moHATHMSA ~ OKPYXHOCTH,
OMMCAaHHOM OKOJIO TPEYrOJIbHHKA M
OKPY’KHOCTH, ONMCaHHOH  OKOJIO
TPEYroJbHUKA; HAay4YUTh NPUMEHSTH
BCE CBOMCTBA OKPYKHOCTEW IIpU
pEelIeHNH 3aa4.

Jlatb mpezacTaBieHUE O 3aJadyax Ha
IIOCTPOCHHE; PACCMOTPETH 3a1ady Ha
IIOCTPOECHHE TPEYTroJIbHUKA c
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I'eomerprueckoe MECTO | JAHHBIMHU CTOpOHaMH, YUUTH
TOYEK. Metop | paboTaTh TUHEHKOU U ITUPKYIIEM.
F€OMETPUUYECKUX MECT. Hayuuts cTpouTh yrosu, paBHBII
JAHHOMY YTy, OHCCEKTpUCY yria,
JICIIUTh OTPE30K Ha JIBE PABHBIE YACTH
IIPY IOMOILY JINHEUKU U LIUPKYJISL.
Hayuuts cTpouTh neprneHauKyisp K
MPAMON C HOMOILBIO HUPKYJIA.
BBectn meron penieHus 3agad Ha
IIOCTPOEHHUSI, METOJ] FEOMETPUUECKUX
MECT, HAyYUTb HPUMEHATH €ro IpHU
pEILIEHUH 33]1a4 HA IOCTPOEHHUE.
Hrorosoe OcHOBHbIE cBoiictBa | [loBTOpenue u 0600111eHre OCHOBHBIX
IIOBTOPEHHUE. MPOCTEUIINX IIOHATUHM U METOJIOB Kypca 7 Kiiacca.
reOMETPUUYECKUX UTYP.
CMexHble U BEpTUKAJIbHBIC
YTJIBI.
[Ipu3naku paBeHCTBa
TPEYroJIbHUKOB.
CyMMa yrioB TpeyroJjbHHUKa.
Htorosoe noBTOpeHuUE.
8 KJ1acc
UYerbipéxyronpbHuku. | OnpeneneHue BBectu noHsATHE YETHIPEXYTOIBHUKA,
YETBIPEXYTOJIbHUKA. TEPMHUHOJIOTHIO, OTHOCSIIYIOCS K €70

[Tapannenorpamm. CBONCTBO
JraroHaneu

napajuiesorpamMmma.
CBOICTBO MPOTHBOJIEKAIINX
CTOPOH u yTIIOB
napajuiesorpaMma.
[IpsiIMOYTONBHHUK. Pom0.
KBagpar.

Teopema @aneca. Cpennss
JINHUS TPEYTOJIbHUKA.

Tpanenus.

[IponopuronanbHbIe
OTpE3KH.

JJIEMEHTaM: CTOPOHBI W BEPIIMHBI,
COCEHHME W IPOTHUBOJIEKALIUE
BEPIIMHBI U CTOPOHBI, JUArOHAJIM;
Hay4uTh n300paxkaThb
YETBIPEXYTOJIbHUK, Ha3bIBaTh
3JIEMEHTBI YETBIPEXYTOJIBHUKA;
HCIIOJIb30BaTh OnpeeseHue
YETBIPEXYTOJIbHUKA IIPU  PELICHUU
3a1a4.

Bsectu omnpenenenue,
IpU3HAKaX u CBOMCTBax
napajuiesIorpaMma; HAy4uTh
JTIOKa3bIBATh COOTBETCTBYIOIIIHE
TEOpPEMBl W INPUMEHATH UX IpU
pelleHnn  3adad.  BBect  mpu
peumieHuM  3a1a4  CBEACHUS O
CBOMCTBAax MPOTHBOJIEKAIIUX CTOPOH
u YIJIOB, JyaroHaen
rapajiesorpamma.

Beectn OIIpeNIeIIEHUE
NpsIMOyTroiibHUKa  (KBajapaTa) U
CBEJICHUs O €r0 CBOMCTBAX; HAYYUTh
JTIOKa3bIBATh COOTBETCTBYIOIIIHE
TEOpPEMbl U IPUMEHATH UX IIpU
pEILICHNN 331a4.

IIOHATHUE O
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BBectn monsiTHE pomba, HAYYUTH
pemaTth 3ajJa4yd C HMCIOJIb30BAaHUEM
CBOMCTB pomba.

BBectu ompezneneHue M MOHSATHE O
CBOMCTBax cpenHen JINHUU
TPEYroJIbHUKA; YYUTh PACIIO3HABATh
CPEIHIOI0 JIMHUI0O W TPUMEHATH €&
CBOMCTBA IPU PEILICHUU 3a/1a4.

JlaTte ompeneneHue Tpamenuud u
paBHOOOKOH Tparenuu; pacckasarhb O

CBOMCTBax cpenHen JIMHUU
Tpanenuu; YUUTh JIOKa3bIBATh
TEOpeMbl O  CPEIHEW  JMHUU
Tpanenuu.

ITo3HakOMUTE yyanmxcs c
0000ménHoi  Teopemorn  Daineca;

IPUMEHSTh 3HAHUA O Cpe/lHel JIMHUU
Tpaneuuy Ipy pelieHuu 3a1au.

Teopema ITudaropa.

Kocunyc yrma. Teopema
[Mudaropa. Erunerckuii
TPEYrOJIbHUK.
[IepnenquKkymsp u
HakJIOHHas.  HepaBeHCTBO
TPEYrOJIbHUKA.
CoOOTHOIIEHUS MEXIY
CTOpOHAMH U yIJIaMH B
MPSIMOYTOJIBHOM
TPEYTOJIbHUKE.

OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOXKIECTBA. 3HaueHus

CHHYCa, KOCUHYC4, TAHI'CHCA
U KOTAHI'CHCAa HCKOTOPBIX

YTJIOB.
N3menenue CHHYCa,
KOCUHYyCa, TaHI€HCa U
KOTaHT€HCa npu

BO3paCTaHUM yTJIa.

Jatb olpezeiieHne KOCHHYCa
OCTPOro  yriaa  NpsMOYTOJIBHOTO
TPEyrojibHUKa, (OPMYIUPOBKY H
JI0OKa3aTelIbCTBO TEOPEMBI; HAYYUTh
BBIUUCIIATH KOCHHYC yIila IIpH
penieHnn KOHKPETHBIX 3az1ad,
CTPOUTH YTOJ [0 €ro KOCUHYCY.

Hatb  QopMynHpOBKY  TEOpeMbl
IMugaropa u crenctBuii u3 HeE,
HAay4YuTh  JOKa3blBaTb  TEOPEMY
[Mudaropa, mnpumeHsT €€ MHpu
pEILICHNN 3a1a4.

Jate  ompeneneHue  MPOEKLHUH,
HaKJIOHHOM; HAYyYUTh PEIIaTh 33J1a4u
10 TaHHBIM OIIPEIEICHUAM.

JlaTe omnpenencHue CUHYycCa, TAHTEHCa

)51 KOTaHI'CHCa oCTporo yria,

sin o cosa,
dopmynbl tg o = oo Ct8a=

Hay4yuThb  pelmarb  3aJauyd  Ha
BBIUHCIICHHE JJIEMEHTOB
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.

Hayunts monwp30BaThCs TabnuiiamMu
JUIsL HaXOXKJIEHUsl CHHYCa, KOCHHYCA,
TaHI€HCA U KOTAHI'€HCA OCTPOTro yria
U Ul HAaXOXIEHUS yIila II0
3HAYEHUIO KaKON-JIN00 U3 yKa3aHHBIX
TPUTOHOMETPUUYECKUX (DYHKLIUH.

sina’

PaccmoTtpets OCHOBHBIE
TPUTOHOMETPUYECKHUE  TOXKJECTBA,
YUUTh HCIIOJIb30BATh ux B

HECJIOXKHBIX BBIYHCICHUSIX;, HAYYUThH
MPUMEHITh TPU PpPEUIeHUH 3a1ady
TPUTOHOMETPUUECKUE TOXKIECTRA.
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Jlatb 3HayeHHsI CHHYca, KOCHHYCa,
TaHreHCa W KoTaHreHnca yriioB 30°,
45°, 60°, HayuuThb JOKa3bIBaTh
TEOpEMYy O COOTHOIIEHHH SIN M COS
OCTpPOro yrja, pemiath 3aJadd Ha
BBIYHCIICHHE C  HCIOJIh30BAaHUEM
MOJTy4YEHHBIX 3HAHUM.

PaccmoTpeTp, Kak  M3MEHAIOTCA
CUHYC,  KOCHMHYC, TaHT€HC W
KOTaHTEHC TP BO3PACTAHHUH yTJIa.
Jatb  ompeneneHue  pacCTOSIHUS
MEXIY MPOU3BOJIBHBIMH TOYKAMHU
IUIOCKOCTH, HEPaBEHCTBO
TPEYrOJIbHUKA; HAYYUTHh JTOKA3BIBATH
TEOpEMY B XOJI€ U3yYEHHS TEKYIIETO
MaTepuana, MIPUMCHITh HEPABEHCTBO
TPEYTroJbHHUKA MPU PELICHUH 3a/1a4.

JexkapToBbl
KOOPJUHATHI
IJIOCKOCTH.

Ha

Onpenenenue AeKapTOBBIX
koopauHat.  KoopauHatel
CepEIUHbI OTpe3Ka.
Paccrosaue MEXIY
TOUYKAMH.

YpaBHEHHE  OKpYKHOCTH.
YpaBHeHHe IPSAMOM.
Koopaunats! TOYKH
nepeceyeHus! MpsMbIX.
Pacnonoxxenue psAMON
OTHOCHTEIIBHO CUCTEMBI
KOOpAUHAT. Yrnosoit

KO3 (HULUEHT B YpaBHEHHUH
npsmoil. I'paduk nuHelHON

GyHKIMH.

Ilepeceyenne mpsaAmon ¢
OKPY’KHOCTBIO.
Onpenenenue CHUHYCa,
KOCHHYCa,  TaHIeHca U

KOTaHTeHca JII0OOro yriia OT
0° o 180°.

Hayuute  crpouth  TOYKM IO
KOOpAMHATaM, ONPENCNATh 3HAKU
KOOpAMHAT KOHKPETHBIX TOYEK B
3aBUCUMOCTH OT TOrO, B KakoHu
YETBEPTU OHU JIeXKaT, OOBACHUTH,
Kakue abCLuCChl UMEIOT TOYKU OCH
OpAMHAT, KaKh€ OpJUHATHI HUMEIOT
TOYKHU Ocu alcIuce.

Bgectu MOHSITHE (bopMyIbl
KOOpAMHAT  CEPEIMHBl  OTPE3Ka;
Hay4uTh BBIBOJUTH 3TU (HOPMYNBI U
IPUMEHATDH UX IIPH PELICHUH 33]1a4.
Bgectu popmyny paccTosiHus MeXIy
JByMsT ~ TOYKAMH  KOOpPAMHATHOMN
IJIOCKOCTH; HAayYUTh BBIBOJAUTH €€ U
BBIUUCIISITH ~ PACCTOSIHME — MEXKIY
TOYKAMH c 3aJlaHHBIMH
KOOpJMHATAMH.

BBectu ypaBHEHHE OKpYKHOCTH;
HAy4UThb €r0 BBIBOJUTH U NPUMEHSATH
MIpH pEelIeHUH 3a/1a4.

Jlate oOiee ypaBHEHHE MpPSIMON;
Hay4yuTh  BBIBOJUTh  ypaBHEHHUE
NPSMON B XOJI€ M3Yy4EHUS TEKYIIETO
MaTepuaga U HCIOIb30BaTh €ro Mnpu
pemennn 3anad. Hayuwte pemats
ypaBHEHHE TpsMOI, BbIpabOTaTh
YMEHHE 10 JaHHOMY YPaBHEHMIO
HaxXOJUTh TOYEK; HAYYUTh HAXOJUTh
TOUYKH [I€PECEUEHUS TPAMBIX.
PaccmoTpers  uyacTHhle  ciy4yau
pacrioyio)keHust TpsMoi  ax + by +
c=0 OTHOCHUTEIILHO ocen
KOOpJUHAT, FEOMETPUUECKUN CMBICIT
kodddunrenta K B ypaBHeHnn Buaa




15

y =kx+q; HayuuTh [OpPHUBOIUTH
ypaBHeHHs Buaa ax +by+c=0
ypaBHeHHAM Buaa y = kx + q.
PaccmoTtpeTh, mpu KakuxX YCIOBUSAX
(cBs3piBaronux uncia R u d) npsimas
nepecekaeT OKPYKHOCTb B  JIBYX
TOYKaX, KacaeTcsi OKPYKHOCTH, HE
IepeceKkaeTcsi ¢  OKPYKHOCTHIO;
HAY4YUTh TIPUMEHSTH 3TU 3HAHUS TPU
pElIeHUH 3a]1ay.

Jatb hopMyIsl onpeieTIeHHsI CUHYCa,
KOCHMHYCa, TaHIeHCa W KOTaHreHca
yrma ot 0° go 180° HayuuTh
J0Ka3bIBaTh TEOpPEMY, MPUMEHSTh
JIOKa3aHHBIE B TeOpeMe (DOPMYIIBI ISt
peleHus 3a1a4.

JBuxenue. [IpeobpazoBanue ¢buryp. | Hdats onpeeecHue duryp,
CBolicTBa IBH)KEHUS. CUMMETPUYHBIX OTHOCHUTEJILHO
[ToBopor.  [lapaymienbHBIN | HEHTpAa U OCH CUMMETPHUH; HAYYUThb
MEPEeHOC M €ro CBOMCTBA. | CTPOMTH TOYKM M INPOCTEHIINE
CyecTBoBaHue u | GUTypel, CHMMETPUYHBIC JaHHBIM
€IMHCTBEHHOCTb OTHOCHUTEIIBHO psAMOit u
MapaJUIEIbHOTO  MEPEHOCA. | OTHOCUTCIIBHO TOUKH u
ConanpaBiieHHOCTb TOMOTETHYHBIE  JJAHHBIM; J1aTh
MOJIYTIPSMBIX. OTIPENIETICHUE ABUKCHUS.
CummMmerpusi  oTHOcHuTenbHO | MI3y4nuTh  CBOWCTBA  JBHIKEHWH,
TOYKH. CuMMeTpusi | HAYYUTh  JIOKa3bIBaTh  TEOPEMEI,
OTHOCHUTEJIBHO NPSIMOIA. CTPOUTH 00pa3bl MpOCTEHIINX GUryp
I'eomeTprueckue P NOBOPOTE; HAYYUTh NMPUMEHSTH
npeoOpa3oBaHUs Ha | CBOMCTBA JABWXKCHUSA IIPU PELICHUH
MIPaKTHUKE. PaBencTBo | 3a1a4.
duryp. Bsectu bopmybl, 3a/ar01me

NapajuleJIbHbIl TIEPEHOC; J10Ka3aTh,
YTO MapaUIEIbHBIM IEPEHOC €CTh
JBUKEHHE, HAYYUTb  BBIIOJHATH
yIpa)KHEHHsI, CTPOUTH (QUTYpHI, B
KOTOpBIE NMEPEXOAAT TOUKa, MpsiMasi U
T.J.

BexTopsl. AOGcomtoTHasT BenUMYMHA U | BBecTH  moOHATHE  BEKTOpa, €ro

HaIpaBJIEHUE BEKTOpA.
PaBeHCTBO BEKTOPOB.

Koopaunats! BEKTOpA.
Cnoxenue BEKTOPOB.

CroxeHue Cuil.

YMHOXEHHME BEKTOpa Ha
yucno. Paznoxxenue BekTopa
II0 ABYM HCKOJIIMHCAPHBIM
BEKTOPaM.

CkangpHoe NOpOU3BEACHUE
BEKTOPOB. Pa3znoxxenune

JUIMHBI; TIOHATHS KOJUIMHEApHBIX U
PaBHBIX BCKTOPOB; HAay4YUTHb
n300paxxkaTh 1 0003HaYaTh BEKTOPHI.
Hayuute oTkmageiBath OT 10000
TOYKHM IUIOCKOCTH BEKTOp, PaBHBII
JTAaHHOMY.

BBectu noHsTHE KOOPAUHAT BEKTOPA.
Jate  ompeneneHue  CymMMbBl U
Pa3HOCTH [JBYX BEKTOPOB; HAy4dUTh
HaXOAUTh KOOPJMHATBI CYMMBI U
PAa3HOCTH [IBYX BCKTOPOB, 3aJdHHBIX
KOOp/AMHATaMHU.
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BCKTOpa IO KOOPAMHATHBIM
OCAM.

Jlath  omnpeseneHne MPOM3BEICHUS
BEKTOpa  HAa  YMCIO,  HAy4HTh
HAXOJIMTh KOOPAMHATHI BEKTOPa Ad 110
KOOpJMHATaM BEKTOpa d; CTPOMThH
BEKTOP Ad 110 3aJaHHOMY BEKTOPY a.
JlaTb  OmpeneNeHre  CKAISPHOTO
NPOU3BENEHHUST BEKTOPOB; HAYYHTh
HAXOJMMTh IS BEKTOPOB, 3aJAHHBIX
KOODIMHATAMH,  HX  CKaJIIpPHOE
IPOU3BEJIEHUE, YTOJI MEK/Y HUMH.
HayuuTh packiaibiBaTh BEKTODPBI 11O
KOOPIMHATHBIM OCSIM

Nrorosoe YeThIpEXYroJIbHUKH. [ToBTOpEeHME M 0000IICHIE OCHOBHBIX
MIOBTOPEHHUE. Pewienue 3anau. NOHSATUN U METOJIOB Kypca 8 Kiiacca.
Teopema [Mudaropa.
Pemenue 3amau.
JlexapTOBBI KOOpAWHATHI Ha
JI0CKOCTH. Pemienue 3aaau.
JBrmxenue. Peienne 3amay.
Bexkropsl. Penmienue 3anay.
HTtoroBoe noBTOpEeHHUE.
9 knacc
[Tonobue duryp. [IpeoOpazoBanne momoOus. | BBeaeHne TOHATHH — oONpeneneHus
CaoiicTBa mpeoOpazoBaHus | MOA0OMS; TOMOTETUH OTHOCHUTEIBHO
oj1o0usl. nentpa O. H3yueHue CBOICTB
[lonobue ¢uryp. IlpusHak | roMOTETHH.
noxo6usi TpeyroibHUKoB 1o | PaccMoTpers omnpeacIeHue
JIBYM yIJIaM. MO1I00HBIX duryp, MO/1I00HBIX
[Ipuznak mojo0usl | TPEYrOIbHUKOB, HMX CBOWMCTBA U
TPEYrOJILHUKOB 110 JBYM | CA€ACTBUS M3  HuX.  M3yuwurts
CTOPOHAM M YLy MEKAy | IPU3HAKU NOAOOMS TPEYrOJNbHHUKOB.
auMu. IlpusHak mnono6us | [lokasare  mpumenenume — momoOus
TPEYTOJABHUKOB IO TPEM | TPEYTOJIBHUKOB IIPU J0Ka3aTENbCTBE,
CTOpOHAM. noao0ous MPSIMOYTOJIBHBIX
[Tomobue  TpsIMOYTONBHBIX | TPEYTOJBHUKOB, CBOMCTB KAaTE€TOB,
TPEYTOJIbHUKOB. BBICOTEI nu 6I/ICCGKTpI/ICBI
yFJIBI, BIIMCAHHBIC B | IPAMOYTOJIbHOT'O TPCYT'OJIbHUKA.
OKPYKHOCTb. BBectn mnoHsiTHE TpagyCHOW MEpBI
TIponopIHOHATBHOCT JyTH, OKPYKHOCTH, LIEHTPAIBHOTO U
OTPE3KOB XOpJA M CEKyIuX | BIMCAHHOIrO YTJIOB. Jloka3zatp
OKPY)KHOCTH. TeopeMy 00 M3MEpPEHUH BIHCAHHBIX
Usmepenue yriios, | YITIOB, M3Y4HTh CIEJCTBHS M3 OTOH
CBSI3aHHBIX C OKPY)KHOCTBIO. | TCOPEMBL.
N3yunTh CBOICTBA OTPE3KOB U
MEePECEKAONINXCSI XOpA M CBOMCTBA
CEKYIIIUX OTPE3KOB.
Pewenne TeopeMa KOCHHYCOB. BripaboTka y yuammxcs yMeHUH
TPEYTOJIbHUKOB. Teopema CHHYCOB. | GOpMyIMpOBaTh U JIOKa3bIBaTh
CootHomieHue MEXIy | TEOpEMY KOCHHYCOB, 3aIIUCBIBATH €€ B
yIJaMU  TPEYTrOJIbHUKA U
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MPOTHBOJICIKAIUMHU
CTOPOHAMH.

Pemenue TpeyroabHUKOB.

BHUjIe paBeHCTBA. 3yunTh cieacTBUs
U3 TEOPEMbI CHHYCOB.

Beipabotath y ydammxcsi yMeHHE
dbopmyaupoBaTh W JOKa3bIBaTh
TEOpPEMY CHHYCOB; 3aluChiBaTh &
(hOpMYIIUPOBKY CHMBOJIMYECKA U
COCTABJISITh MPOIOPIINH ISl CTOPOH U
YIJIOB JJAHHOT'O TPEYTOJIbHHKA.
BBeseHne OCHOBHBIX —AJITOPUTMOB

peuieHus IIPOU3BOJIBHBIX
TPEYTOJIbHUKOB.

MHOroyrojapHUKH. Jlomanas. Beinykiibie | BBegeHue  MOHATHIL  BBITYKJIIOTO

MHOT'OYT'OJIbHUKH. MHOIOYIOJIbHUKA, €r0 JUaroHajieu u

[IpaBunbpHbIE BHEIIHUX  YIVIOB;  M300pakeHHe

MHOT'OYT'OJIbHUKH. JOMaHOi, YMEHHE II0 PHUCYHKY

dopmynbsl  UIsI  paguycoB | Ha3bIBaTh €€ DJIEMEHTHL. Teopema o

BIIMCAHHBIX M OIIMCAHHBIX
OKPY>KHOCTEH IPaBUIIbHBIX
MHOT'OYTOJIbHUKOB.

[TocTpoenue HEKOTOPBIX
IIPABUIIBHBIX
MHOI'OYT'OJIbHUKOB.

Bnucannsie u onucaHHbIe
YEeThIPEXYTOJIbHUKH.

[Tonobue MPABUJIbHBIX
BBITYKITBIX
MHOTOYTOJIbHUKOB.

JUIMHa OKPY>KHOCTH.

Panpnannas mepa yrna.

JuinHe JiomaHou. Teopema o cymme
YTJIOB BBIITYKJIOTO MHOTOYTI'OJIBHHKA.
dopmyaupoBKa MIOHATUH
«IIpaBWJIBHBIN MHOT'OYTOJIbHUK,
«MHOTOYTOJIbHUK,  BIIMCAaHHBIM B
OKPY’KHOCTBY, «MHOTOYTOJIbHUK,
ONMCAHHBI OKOJIO OKPYKHOCTH.
Hayuuts CTPOUTH HEKOTOPBIE
IIPaBUJIbHBIE MHOTOYT'OJIbHUKHU.

@opMyIBl, CBI3BIBAIOIIKME PaTNyYC
ONMCaHHOU OKPYKHOCTH u
BIIMCAaHHOU OKPYKHOCTHU co
CTOPOHOM @  MpaBWIBHOIO  N-
YTOJIbHHKA.

CdopmupoBatsb y ydanmxcs
MMOHUMaHUE TOr0, YTO IpaBHJIbHbBIE
BBIITYKJIbIE MHOTOYTOJIBHUKHM PaBHBI,
YTO MEpPUMETPhl MPaBUIbHBIX N-
YTOJIBHUKOB OTHOCSITCSL KaK PagnuyChl
ONMCaHHBIX (BMMCaHHBIX)
OKPYKHOCTEH, = 4TO  OTHOIIEHHUE
JUIMHBI OKPY>KHOCTH K €€ Tuamerpy
OJIHO U TO € JUIsl BCEX OKPYKHOCTEH.
Cdopmuposatsb TTOHUMaHUE
YUYaLIUMHUCS, YTO TaKOE [IEHTPAJIbHBIN
yrojl, 4To TakKoe pajuaHHas Mepa
yria, KakoW LEHTPAIbHBIA Yroi
SBJISIETCS YIJIOM B OJMH pajJlaH, 4To
paauanHasg Mepa yraa B 180° paBHa &
panuanaM. CocTaBieHUE MPONOPIINH,
CBA3BIBAIOLLEN  IPagyCHYl0  Mepy
LEHTPaJIbHOTO  yrila W JUIMHY
COOTBETCTBYIOLICH JIyTH
OKPY’KHOCTH; BBIBOIUTH H3 Hee
dbopMyny  JUIMHBI ~ OKPYXXHOCTH;
COCTaBJISITh IPONIOPLIHIO,
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CBSI3BIBAIOIIYIO IpagyCHYIO u
paavaHHyIOo MeEpbI yria;
UCIIONB30BaTh €€ NI IepeBoja

TPaayCHON Mephl yriia B paJliaHHYIO
1 Ha00OPOT.

[Tnomanu puryp.

Ilonsarue IJIOILIA IH.
[omaae npsMoyroJibHUKA.

Ilomane

napajuiesiorpaMmma.
[Inomans  TpeyroyibHUKA.
(®opmyna  T'epona st

IUIOIIAN  TPEYroJbHHKA.)
PaBHOBeNMKHE DUTYPEHIL.

[Tnomane Tpanenuu.

@opMynbl I paguycoB
BIINCAHHOM M  OINHCAaHHOU
OKPY>KHOCTEHN
TPEYTOJIbHUKA.

[Tnomaau mogoOHBIX uryp.

[lmomans kpyra.

dopmupoBaHue o0riero
IPEICTaBICHU O IUIOWAAu u €€
CBOMCTBAxX IIPOCTOM ¢burypsi.
dopmynupoBka (GOpMYIIbI ILUIOMIAIH
MPSIMOYTOJIbHUKA U (bopmybl
IUTOLIAIN NTapaJuIeIorpaMMa
BriBectr popMyIibl 17151 BEIYMCIICHUS
IUIOIIAAN  TPEYrOJbHUKA  4epes3
OCHOBaHME W  BBICOTY  ITOrO
TPEYrOJIbHUKA, 4YEPE3 JIBE CTOPOHBI
TPEYrOJIbBHUKA U CHHYC YIJla MEXIY
HUMH, (opMyny JUIsl BBIYUCICHHS
IUIOIAAN IIPSIMOYTOJIBHOTO
TpeyroiapHuka. opmyna I'epona mis
BBIUMCIICHUS IIJIOIATN
TPEYTrOJIbHUKA.

®opmynupoBka (HOpMyIbl IUIOMIATU
TPAIELUH.

BoiBecT QopMmysibl, CBSI3BIBAIOLINE
pannycsl OKPYXHOCTEH, ONMCAHHOMN
OKOJIO TPEYTroJIbHUKA M BIMCAHHOW B
TPEYrOJIbHUK, C €ro CTOPOHAaMH U
IIJIOIIAIBIO.

3aBHCHUMOCTh OTHOLICHHS ILIOIAIEH
MOI00HBIX (UTYP OT OTHOILEHUS HUX
JMHENHBIX pa3MEpOB.
@OopMHpPOBAaHHE TIOHATHH  «KpPYyD»,
«KpPYTrOBOM  CEKTOp»,  «KpPYroBOM
cermeHT». PopMyra mIom@aau Kpyra,
e€ NpHUMEHEHUE [UId HaxOXKICHUS
IJIOIIAM  KPYroBOIO CEeKTopa |
KPYT'OBOI'O CETMEHTA.

IIeMEHTBI
CTEPEOMETPHHU.
Hrorosoe
MOBTOPEHUE
TJIAaHUMETPHH.

Kypca

AKCHOMBI CTEPEOMETPHH.

[TapannenpHOCTh MPSAMBIX H
IJTOCKOCTEM B TPOCTPAHCTBE.
[lepneHIUKYISIPHOCTD
NpsAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

MHOrorpaHHHKH. Temna

BpaliCHUs.

Pemenue 3agad II0 BCEM
TEMaM ILIAHUMCTPUH.

BBoagHOE 3HAKOMCTBO C OCHOBHBIMU
SJIEMEHTaMU CTEPEOMETPUH.
[ToBTOpEeHME M 0600IIEHNE OCHOBHBIX
MOHATHH W MeToAoB Kypca 7-9
KJIacCOB.




19

Pasznesa 3. TemaTuyeckoe mJIaHUPOBaHHME

7 knace
Konnue Komnnue OCHOBHEIE BUIBI
OcHOBHBIE BUIBI ACITETLHOCTH 00ydaromuxcs (Ha ypoBHE .
Pasznen CTBO Tembl CTBO . . BOCIIUTATEIbHON
y4eOHBIX eHCTBUIT)
4acoB 4acoB JeSITeIbHOCTH
OcHoBHbIE 16 I'eomerpuueckue (uUrypsl. 1 OOBACHATH, YTO TaKOE: OTPE3OK, Jyd, Yrois, pa3BEpHyTHIH | JlyxoBHO-
CBOICTBa Touka u npsmMasl. yroj, OuccekTpuca  yrjla; TpPEYroJbHHK, MEJMaHa, | HpaBCTBEHHOE
IPOCTEUIINX Otpe3ok. U3smepenue u 1 OucceKTpuca M BBICOTA TPEYroJbHMKA; PACCTOSTHHME MEX]Yy | BOCIHMTaHUE,
re€OMETPUUECK OTKJIaJIbIBAHUE OTPE3KOB. TOYKAMM;,  paBHbIE  OTPE3KH, YIJIbl, TPEYTOJbHHUKH; | ICTETUUYECKOE
ux ¢uryp T[omynnockocTy. 1 napasJiesibHble IpsSMBbIE. BOCIIUTaHHE,
[Honynpsimas. 1 TpyAOBOC
[lonumaTb, 4yTO Takoe: TeopemMa M €€ J0Ka3aTelbCTBO; | BOCIUTAHUE.
VYroi. buccekrpuca yria. 1 ’ p a ’
YCIIOBUE U 3aKIHOYEHHUE TEOPEMbBI; aKCHOMBI.
VYroi. Pemenue 3agau. 1
Yroa. Pewenue 3anad. 1 ®opMyIMpOBaTH OCHOBHBIE CBOWCTBA: IIPUHAIEKHOCTH
OTkiajibIBaHUE OTPE3KOB M 1 TOYEK M NPAMBIX HA IUIOCKOCTH; PACIIOJIOKEHHsS TOYEK Ha
YTJIOB. NpsIMOM; WM3MEpPEHUs YIVIOB; OTKJIAJbIBaHUSA OTPE3KOB U
OrtkiazbiBaHAE OTPE3KOB U 1 YIJIOB; TPEYroJibHUKa (CYIIECTBOBaHME TPEYTOJIbHUKA,
YTJIOB. paBHOrO JaHHOMY); NapajUIEIbHBIX MPSAMBIX (akcuoma
TpeyronbHUK. Beicora, 1 NapaJUIEIbHBIX TIPSIMBIX).
OuccekTpuca M MeJUaHa
TpEYroJibHUKA. N3o0paxaTrs, 00O3HAYaTh M pacro3HaBaTh Ha 4YEPTEKaAX
TpeyromnbHUK. 1 U3yYEHHbIE FeOMETpUYECKUe (PUTypbl; UILUTIOCTPUPOBATH UX
CymecTBoBaHue CBOMCTBA.
TpeYroJjbHUKa, paBHOTO
JAHHOMY.
Cy1iecTBoBaHne 1
TPEYTrOJIbHUKA, paBHOTO
JnaHHoMy. Penienue 3ampau
[TapannenpHble MpsMbIE. 1
Teopemsl U 10Ka3aTEIbCTBA. 1

AKCUOMBI.




TeopeMsbl 1 10Ka3aTEIbCTBA.
AKCHOMBIL.

KonTtpouabnas padora Ne 1
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no TemMe «OcHOBHBIC
cBOlicTBa NPOCTEHIINX
reoMeTpuYecKux Guryp».
CMmexHble U 8 CMeXHBIE yIIIbI. OOBACHATH, YTO TAKOE: CMEXKHBIC W BEPTHKAIBHBIC YTIIBI; | DCTETHYECKOE
BEPTHUKAJIbHbBIE CMexHble YIIBl. Pemenne IIPSIMBIE, OCTPBIE U TYIIBIE YIJIBI; IEPICHINKYIISIPHBIE IIPSIMBIE | BOCIIUTAHUE,
YTJIBL. 3aj1au. U NEPIIEHIUKYJIISP. TPYLOBOE
BepTukanbHble yribl. BOCIIMTAHUC,
BepTHKATbHBIE YIIIBL N300paxxaTh W pacrmo3HaBaTh Ha 4YepTeKaxX yKa3aHHBIC MONyIAPA3ALHS
Pelenue 3aau. ¢burypsl. Hay4YHBIX 3HAHUMH.
IlepnenukynspHeie
npsimbie. JIOKa3aTenbeTBO OT DopMyIMpOBaTh U JOKA3bIBATh TEOPEMBI O: CYMME CMEKHBIX
NPOTHBHOTO. YIJIOB; PaBEHCTBE BEPTUKAILHBIX YIVIOB; €MHCTBEHHOCTH
TlepreHANKyIApHbIC NPAMOH, NEPHIEHAMKYIAPHOH JaHHOH, NMPOXOAAIIEH Hepes
npsiMble. JIoka3aTenbCeTBO OT lAHHYIO €€ TOHKY.
IIPOTUBHOTO.
TleprieHANKYIApHbIC @opMynMpOBaTh CIEACTBUS M3 TEOPEM O CMEXHBIX H
npsimble. Jloka3aTesnbeTBO OT BEPTHKAJILHBIX yITIaX.
IIPOTUBHOTO. N
OOBSACHATD, B YEM COCTOUT JI0KA3aTEILCTBO OT MPOTHUBHOTO.
KonTtposabnas padora Ne 2
no teme «CMexKHBIE H Pemrate 3a1aun, cBA3aHHBIE C PACCMOTPEHHBIMH (DUTYPaMU U
BePTHKAJIbHbIE YIJIbI». UX CBOWCTBaMH.
[Ipu3naku 14 [IepBbIil TpU3HAaK paBEHCTBA OOBSCHATD, UTO TAKOE: PaBHOOEAPEHHBIN U PABHOCTOPOHHUM | DCTeTHUECKOE
paBeHCTBa TPEYrOJIbHUKOB. TPEYroJbHUKH; 00paTHAs TeopeMa. BOCIIMTAHHUE,
TPEYroJIbHUKO Hcnonb30BaHue akCuOM ITpH TPYZIOBOE
B JI0Ka3aTeNbCTBE TEOPEM. @opmynaupoBaTh W JOKa3blBaTh: NPU3HAKUM PABEHCTBA | BOCIIUTAHUE,
Bropoii mpusHak paBeHCTBa TPEYroJbHUKOB,  CBOWCTBO  YIJIOB  pPABHOOEAPEHHOTO | MOIYJISIpU3aLUs
TPEYTrOJbHUKOB. TPEYrojbHUKA; MPHU3HAK PAaBHOOEAPEHHOIO TPEYroJbHHKA; | HAYYHBIX 3HAHHM.
Bropoii npusHak paBeHCTBa CBOWCTBO Me/IMaHbl PABHOOEPEHHOTO TPEYTrOJIbHUKA.
TPEYroJbHUKOB.  Pemienne

3aaad.




PaBHOOE1peHHBIIN
TPEYTOJIbHUK.

PaBHOOE1peHHBIIN
TPEYTOJIbHUK. Pemenune
3ajau.

KonTpoabHas pabora Ne 3
no teme «llepBblii M
BTOPO NMPU3HAKHA
paBeHCTBa
TPEYroJIbHUKOBY.

OO6patHas Teopema.

CBOIICTBO Me€IUaHbI
paBHOOEIPEHHOTO
TPEYrOJbHUKA.

CaoiicTBO MeTUaHbI
paBHOOEPEHHOTO
TpeyroipHuka.  Perienue
3aaad.

Tperuii pu3HaK paBEeHCTBA
TPEYTOJIbHUKOB.

Tperuii pu3HaK paBEeHCTBA
TpEyroJibHUKOB.  PemieHue
3a/ay.

Pemenue 3amadu mo Teme
«IIpuznaku paBEHCTBA
TPEYTOJIbHUKOBY.

Konrtpoabsnas padora Ne 4
no Tveme  «lIpusznakm
paBeHCTBa
TPeyroJbHUKOB.
PaBHoOenpeHHbINH
TPEeYIroJbHUKY.
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Pemate 3amaun,
TPEYTrOJbHUKOB
TPEYTOJbHUKA.

CBJA3aHHBIC C TIIpU3HAKaAMU pPaBCHCTBA

)51

CBOMCTBaMU

paBHOOEIPEHHOTO

12

[TapamrensHOCTh IPSIMBIX.




Cymma yriioB
TPEyroJbHUKA

VYrasl, 00pa3oBaHHbBIE IPH
HEePECCUCHUH JBYX IPSMBIX
CEKYILEH.

IIpu3Hak mapamienbHOCTH
IIPSIMBIX.

CBolcTBO YIJIOB,
00pa30BaHHBIX npu
IIepeceyeHu
napajuIeIbHbIX IPSIMBIX
CEKYIIEH.

CaoiicTBO YTJIOB,
00pa30BaHHbIX pu
repeceyeHuu
HapajuIeIbHbIX IPSIMBIX
cekyue. Pemenue 3anay.
Cymma YIJI0B
TPEYrOJIbHUKA.

Bremnne YIJIBI
TPEYrOJIbHUKA.

Vsl TPEYrOJIbHUKA.
Pemenue 3anau.
[IpssMOyTONBHBIN
TPEYrOJIbHUK.
CymecTBoBaHUE u
€IMHCTBEHHOCTD
MEPIEeHIUKYIIApa K TPSIMOH.
IIpssMOyTONBHBIM
TPEYIOJIbHUK. Pemenne
3a/1a4.

KourpoabHnas padora Ne §
no teme «Cymma yrios
TPEYIrOJbHUKA.
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OOBSICHATH, UTO TAKOE: CEKyllas; OJAHOCTOPOHHUE, HAKPECT
JIEKAIUE U COOTBETCTBEHHBIE YIUIbI; BHEIIHUE U BHYTPEHHUE
YIIbl TPEYTOJIbHUKA; MPSAMOYTOJIBHBIA TPEYIOJBHUK U €ro
3JIEMEHTHI (TUIIOTEHY3a M KaTeThl); PACCTOSTHUE OT TOYKH JI0
IIPSIMOM ¥ MEXKAY NapaJlJICIIbHBIMU IPSIMBIMH.

@®opMyIMpOBaTh U J0KA3bIBATh: TEOPEMY O ABYX IPIMBIX,
NapajuieJIbHbIX TPEThEH; MPU3HAK MMAPATUICTBHOCTH MPSMBbIX;
(GbopMyIHpOBaTh CIEACTBHS W3 HETO; CBOMCTBO YIJIOB,
0o0pa30BaHHBIX IpPHU MEPECEUECHUU MAPAIEIbHBIX MPSIMbIX
ceKyie; (GopMyIupoBaTh CIEACTBHE U3 HEr0; TEOPEMBI O
CyMME€ YIJIOB TpPEYroJIbHUKAa WU O BHEUIHEM €ro YIJie;
(dbopMynupoBaTh CIEACTBHE O CPaBHEHHUH BHEIIHETO H
BHYTPEHHUX YIJIOB; IPU3HAK PAaBEHCTBA MPSIMOYIOJbHBIX
TPEYrOJIbHUKOB IO TUIIOTEHY3€ U KaTETy; CYIIECTBOBAaHUE U
€IMHCTBEHHOCTb NEPIEHINKYIISIpA K IPSIMOM.

Pemarte 3amaun.

DcTeTHYECKOE
BOCIIMTaHUE,
TPYIOBOE
BOCITMTaHUE,
9KOJIOTMYECKOE
BOCITMTaHUE.

13

OKpY>XHOCTb.
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I'eomerpuueck OKpyKHOCTb,  OIHUCaAHHAas OOBACHATH, YTO TaKOE: OKPYKHOCTh, €€ IIEHTp, PaauycC, | DCTETHUECKOe
ue OKOJIO TPEYIOJIbHHUKA. XopJa, [IuaMeTp, KacarellbHas K OKPY)KHOCTH M TOYKa | BOCIIUTAHHUE,
IIOCTPOCHHUS. Kacarenbnas K KacaHus; ONMCAaHHAs OKOJO TPEYroJIbHUKA OKPYKHOCTb W | TPYIOBOE
OKPY>KHOCTH. BIIMCaHHAasi B HEro; BHYTPEHHEC M BHCIIHEE KAaCaHWE | BOCIIUTAHUE,
OKpy’>KHOCTb, BIHMCAaHHas B OKPYKHOCTEM; CEpEeIMHHBIN NEPIEHIUKYIISP; | TPaKIAHCKOE
TPEYTOJILHUK. F€OMETPUYECKOE MECTO TOYEK. BOCIIUTAHHUE.
YUro Takoe 3amaum  Ha
OCTPOEHHE. @opMynupoBaTh U JOKa3blBaTb TEOPEMBI O: LEHTpE
HOCTpOGHI/Ie TPEYrOJIbHUKA OKPYKHOCTH, OIHCAaHHOU OKOJIO TPEYroJIbHUKA; LCHTPEC
C JAHHBIMU CTOPOHAMHU. OKPY’KHOCTH, BIIMCAHHOU B TPCYIrOJIbHHUK; M'COMCTPUUCCKOM
[locTpoeHne yria, paBHOTO MeCTe TOYEK, PABHOYAAJIECHHBIX OT JBYX JaHHBIX.
JAHHOMY.
[locTpoeHne OGUCCEKTPHUCH IToHuMaTh: 4TO TaKo€ 3aja4ya Ha IIOCTPOCHUE U €€ PEIICHHUE,
yTIIa. YTO MOXHO CTPOUTH C IIOMOLIBIO JIMHEHKH; YTO MOKHO
JlelteHre OTpe3Ka MOTOJIaM. CTPOUTH C IIOMOILIBIO ILUPKYJA; CYIHOCTH METoAa
Toctpoente F€OMETPUYECKHUX MECT.
MEPIEHIUKYISIPHON .
NPAMOi. Pemrate npocreimme 3aga4u Ha IOCTPOEHUE: TPEYTOJIbHUKA,
Kontponnnas padora Ne 6 PaBHOTo JIGHHOMY; YIUIa, PaBHOTO JAHHOMY: 6Hcce§TpHCH
1o Teme «TeomeTpHuECKHe yIJIa; CepeANHBI OTPE3Ka; NEPIEHIUKYIAPHON MPIMOU.
MOCTPOCHUA».
TeomeTpraeckoe MECTO Pemats Oonee CIOXHEI€ 387139 Ha IIOCTPOEHHE, HCIIONB3Ys
TOYCK. YKa3aHHBIE IPOCTEHIINE 3aa4H.
Meron F€OMETPUYECKHUX
MECT.
Hrorosoe IToBTOpEHME. OcHoBHbIE JyxoBHO-
IIOBTOPEHUE CBOMCTBA MIPOCTEUIINX HPaBCTBEHHOE
TeOMETPHUECKUX (DUTYD. BOCIIUTaHUE,
[ToBropenne. CmexHbIE | TPYyAOBOE
BEPTUKAJIbHBIC YIJIBI. BOCITUTAHHUE.

IToBTOpenwue. [Tpuznaku
paBEHCTBA TPEYTOJIHHUKOB.

IToBTOpenune. Cymma yrios
TPEYroJIbHUKA.
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Hrorosoe noBTOpEHHUE. 1
Htoro 68 K/p 6
8 knace

YeTsIpéxyroib 19 Onpenenenue 1 OOBACHATH, YTO TAKOE: YETHIPEXYTOJIBHUK M €0 3JIEMEHTHI | DCTETHYECKOe

HUKH. YETBhIPEXYTOJIbHUKA. (BepuIMHBI, CTOPOHBI (IPOTUBOJIEKAIIME M COCEIHHUE), | BOCIIUTAHUE,
[Tapannenorpamm. 1 JMAaroHalN); MapauieiorpaMM, MpPsIMOYTOJbHHUK, poMO, | TpyaoBOE
CBoJiCTBO JaroHanei 1 KBaJpaT; CpedHss JIMHUS TPEyrojbHUKA; Tpameuuss U e€ | BOCIUTAHUE,
napajuiesorpaMma. 3JIEMEHTBI, CPEHSS JIMHUS Tpaleluy, paBHOOOKasl Tparenus. | IaTpUuoTHYECKOoe
CBoiicTBO 1 BOCITUTaHHUE.
IIPOTUBOJIEKAIIUX CTOPOH U Q@opMynupoBaTh U JIOKa3blBaTh  TEOPEMBL:  IPU3HAK
YTJIOB IIapajuiejiorpaMmma. mapajjiejorpaMmma, CBOHCTBO AuaroHajicu
CBoiicTBO 1 napaJliejiorpaMmma,
MIPOTUBOJIEKALTUX CTOPOH U
YIJI0B NApajlyIeaorpaMma. CBOMCTBO MIPOTUBOJIEKAIINX CTOPOH u yIJI0B
HpHMOYI‘OJ'ILHI/IK. 1 mapajjiejorpaMmma, CBOMCTBA I[HaFOHaHGﬁ MNpsAMOYTOJIbHUKA
Pomo6. 1 u pom0Oa; daneca; cBOIiCTBA CpeAHUX JIMHUN TPEYTOIbHUKA U
KBajpar. 1 Tparneuuy; o NPornopUUOHAIBHBIX OTpe3Kax.
IIpssMOyTONBHUK. Pomo. 1
Ksazpar. Pemenne 3ajad. [lonumarb, 4YTO  KBagpaT €cTb  OJHOBPEMEHHO U
KoutpoabHas pa6ora Ne 1 1 TPSMOYTOJBHHK, H POMO.
no TeMe . o
"YerppéxyronsHuxnu". Crpouts ¢ NMOMOWIBIO LMPKYIS M JHHEHKH eTBEpThIit
Teopema Daieca. 1 IIPONIOPLIMOHAIIBHBIN OTPE30K.
Cpennsis JIMHUSA 1
TpeyToLHAIKA. Pemarp 3amaum Ha BBIYMCIIEHHE, ZI0Ka3aTeNbCTBO - 1
Cpennss [— 1 MIOCTPOEHHE, HCIONb3ysl W3YYEHHbIE NMPU3HAKHU, CBOWCTBA U
TPEYTrOJIbHUKA. Pemenue TCOPEMBL.
3a/1a4.
Tpaneuus. 1
Cpennsist TUHUS TpameIuu. 1
Tpaneuus. Pemenue 3amay. 1
[IponoprnonanbHbIe 1

OTPE3KHU.




ITocTpoenue 4EeTBEPTOTO
IIPONOPLIMOHAIBHOIO
orpeska. Pemenue 3anay.

KourpoabHnas padora Ne 2
no teme "Tpanenus'.
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Teopema
[Tudaropa.

14

[TonsiTrie KOcUHYyca yria.

Teopema [Tudaropa.

Teopema [Mucdaropa.
Pemenne 3amauy.

Erunerckuii TpeyroyibHUK.

[lepnennukynsap U
HaKJIOHHAS.

HepagenctBo
TPEYTrOJIbHUKA.

CootHolleHne MEXIY
CTOPOHaMHU U yrjamu
IIPSIMOYTOJIBHOTO
TPEYrOJIbHUKA.

CooTHol1IeHnEe MEXIY
CTOpOHaMI/I 158 yTJ'IaMI/I
MPSIMOYTOJIBHOTO
TPEYTOJbHUKA.

CooTHol1IeHnEe MEXIY
CTOPOHAMU yriamMu
MPSIMOYTOJIBHOTO
TPEYTOJbHUKA.

OCHOBHEBIE
TPUTOHOMETPUICCKHE
TOXIECTBA.

OCHOBHEBIE
TPUTOHOMETPUICCKHE
TOXIECTBA.

OOBACHATb, 4YTO Takoe: KOCHUHYC, CHHYC, TaHIE€HC M
KOTaHI'€HC OCTPOIO yIya MPAMOYTOJbHOIO TPEYrOJIbHHKA,
NEPIEHIUKYIIAP, HAKIIOHHAsA, €€ OCHOBAHHME M IIPOCKLHS,
ErMIETCKUNA TPEYTOJIbHUK.

dopmynupoBaTh ¥ JOKa3bBaTh: Teopemy Iludaropa;
TEOpPEMY O 3aBHCUMOCTH KOCHHYCa OT I'PalyCHOI MEepHI yTJia;
HEPaBEHCTBO TPEYTOJIbHUKA; TOXIeCTBa sin2 o + cos2 o = 1,
L+ctg a=—
sin (90° — a) = cos a, cos (90° — o) = sin a; Sin-a

.

1+tg:|:r:—l
. Cos

[Tonumars, 4To: 000 KaTeT MEHBIIIE TUIIOTEHY3bl; KOCUHYC
m000ro OCTpOTO yIjla MeHbIne |; HakJIOHHas OoJiblie
MEPIeHINKYNApa; paBHbIE HAKIOHHBIE WMEIOT pPaBHBIE
MPOEKIUU, a OoJibllie Ta, y KOTOPOW MPOEKIUs OOJbIIE;
mo0asi CTOpoHa TPEYroJbHUKA MEHbBIIIE CYMMBI IBYX JAPYTUX;
CHUHYC U TaHI'CHC 3aBUCAT TOJILKO OT BEJIMYUHEI yIJia.

3HaTh: KaK BBIPAKAKOTCA KaTCThl U THUIIOTCHY3a 4€PE3 CUHYC,
KOCHUHYC, TAHI'CHC n KOTaHI'CHC oCTporo yria
IpsAMOYT'OJIBHOTO TPCYrOJIbHUKA; YCMY pPAaBHbI 3HAYCHUA

CHHYCa, KOCHHYCAa, TAHT€HCa U KoTaHreHca yriaoB 30°, 45° u
60°.

OcTeTHYecKoe
BOCITMTaHUE,
TPYIOBOE
BOCIIMTaHUE,
JKOIOTHYECKOE
BOCITMTaHUE.




3HaueHus CUHYca, KOCUHYyCca

U TaHTeHCa  HEKOTOPBIX
YTJIOB.
N3menenue CHHYCa,

KOCHMHYCAa MW TaHI'CHCA IIpU
BO3pAaCTaHHWH YIJid.

KonTtpoabnas padora Ne 3
no rteme "CooTHomeHHe
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Pemrate COOTBCTCTBYIOIIMEC 3aJa4d Ha BBIYHUCICHUC U
JO0Ka3aTCJIbCTBO.

MEKIy CTOPOHAMH H
yIJlaMH B IPSIMOYT0JIbHOM
TpeyrojbHuKe"' .
JlexapTOBBI 11 Omnpenenenne 1€KapTOBBIX OOBACHATH, UTO TAKOE: JEKapTOBAa CUCTEMa KOOPJHMHAT, OCh | DCTETUYECKOE
KOOpPJUHAThI koopauHat.  KoopauHatel abcuucc, OCb OpAMHAT, KOOPAMHATHI TOYKM, HAYajo | BOCIIUTAHUE,
Ha MJIOCKOCTH. Cepe/IMHBI OTPE3KA. KOOp/AMHAT, ypaBHEHHE QUIypbl; YIJIOBOH KOA(POUIMEHT | TPyI0BOE
Paccrosinue MEXTY MPSIMOM. BOCIMTAHUE,
TOYKAMHU. HOMYJISPU3ALINS

YpaBHEHHE OKPYKHOCTH.

YpaBHEHHE NIPSIMOM.

KOOp,I[I/IHaTBI TOYKH
NMEPECCUCHUA TTPAMBIX.
Pacnonoxxenue MMpAMBIX
OTHOCHUTCIIBHO CUCTCMBI
KOOpAHWHAT.

VYrinoBoil ko3QPUIMEHT B
YPaBHEHUHU IIPSIMOM.

I'pacdux JIMHEHHON
GbyHKIIH.

[lepeceuenne mnpsmonr ¢
OKPY>KHOCTBIO.

Onpenenenne CHHYCa,
KOCHHyCa, TaHTeHCa I
mo6oro yraa ot 0° 1o 180°.

Toxnectsa sin (180 -a)= sin
a,cos (180-a)=-cosa, tg

3HaTh: QOopMyJbl KOOPAMHAT CEpPEelUHBbI OTpe3Ka; (hopMyy
paccToOsIHUA MEXAY TOUKaMU; YpaBHEHUE OKPY>KHOCTH, B TOM
qrcie ¢ HEHTPOM B Havaje KOOpJIWHAT; ypaBHEHHE MPSMOH,
yCIOBHE TapajUIeNbHOCTH MpsIMOM  OAHOM U3  ocelt
KOOpJMHAT, YCJIOBHE MPOXOXKJIEHUS €€ uepe3 Havalo
KOOp/IMHAT; YeMY PaBEH YIJI0BOM KOA(PHUIMEHT MPSIMOii; UyTO
st 0 < o < 180° sin (180° — ) = sin a, cos (180° — o) = —cos
a, tg (180° — a) = —tg a, a # 90°, ctg (180° — o) = —ctg a.

Pemrate 3agaun Ha
J0Ka3aTcIbCTBO.

BBIYHCJICHHUC, HaX0XJICHHUC n

HAy4YHBIX 3HAHUU.




(180-a)=-tga,ctg (180 -
a)=-ctga.
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JIBm>KeHue. [IpeoOpazoBanue  ¢uryp. OOBSCHATD, 4TO Takoe: nmpeoOpa3oBaHue GUTYPBI, OOpaTHOE | DCTECTHUECKOE
CBoiicTBa IBM>KCHHUSL. npeoOpa3oBaHue; JBUKEHHE;, MpeoOpa3oBaHUE CHUMMETPHUU | BOCIHTAHUE,
[ToBopoT. OTHOCHUTEIILHO TOYKH, IICHTP CHMMETpPUH; TpeoOpa3zoBaHHE | TPYIOBOEC
[TapamneneHblil nepeHoOC U CUMMETPUU OTHOCHUTEIBHO IMPSIMOM, OChb CHMMETPUH; | BOCIUTAHUE,
€ro CBOMCTBA. MOBOPOT IUIOCKOCTH, YroJ TOBOPOTA; MapajuIeNIbHBIN | MOMYyJIspU3aIus
CyiecTBOBaHUE u IIEPEHOC. HAy4YHbIX 3HAHUU.
€MHCTBEHHOCTh
napajulebHOr0  IEPEHoca. @opMynHpoBaTh M JOKa3bIBaTh, YTO: TOYKU MHPSAMON IpHU
CoHaripaBieHHOCTh JIBIDKEHUU TIEPEXOJSIT B TOUKHU MPSIMON C COXPAHEHHEM HX
MIPSIMBIX. MopsAIKa; MpeoOpa3zoBaHusi CAMMETPUU OTHOCUTEIBHO TOUKH
CI/IMMeTpI/ISI OTHOCUTEJIbHO 1 OTHOCHUTCJIBHO IIPSAMOU ABJIAIOTCA ABMIKCHUAMM.

TOYKH.

CI/IMMeTpI/Iﬂ OTHOCHUTEJILHO (DOpMy.TII/IpOBaTL CBOICTBA: JABMJKCHHA, IIapaJlJICIIbHOI'O
Hp;[MOf;I_ IICpCHOCA.

Cummerpust. Pemenue 3aiau

[eoMeTpHICCKHE Pemiate 3amaun, ucnosb3yst mpuoOpEeTEHHBIC 3HAHUSI.
npeoOpa3oBaHUs Ha

MIPaKTUKE. PaBenctBo

dburyp.

KonTtpoubnas padora Ne 4

no Teme «/lekapToBbl

KOOPAUHATHI Ha

IJIOCKOCTH. JIBUKEHMEe).

Bexkrtopsl. AOcoifoTHasT BeIUMYMHA W OOBACHATH, YTO TaKOE: BEKTOp M €ro HampaBJieHHE, | DCTETHIECKOe
HalpaBJIeHUE BEKTOpa. OJIMHAKOBO HAIIpaBJIEHHbIE U MPOTHUBOIOJIOKHO HAamNpas- | BOCOUTAHUE,
PaBeHCTBO BEKTOPOB. JIEHHBIE BEKTOPHI; a0COTIOTHAS BETMYHHA (MOYJb) BEKTOpa, | TPYI0BOE
KoopauHaTs! BEKTOPA. KOOpAMHATBl BEKTOpa; HYJIEBOH BEKTOp; pPaBHbIE BEKTOPHI; | BOCIIUTAHUE,
CnoxeHue BEKTOPOB. YroJd MEXKIy BEKTOpaMH;,; CyMMa W Pa3HOCTh BEKTOPOB; | MOMYJISApU3AIUS

CI10)KeHue CHil.

YMHOXEHHE BCKTOpa Ha
YHCJIIO.

MPOU3BCACHUC BCKTOpPAa U YUCIIA; CKAJTAPHOC MPOU3BCACHUC

HAay4YHBIX 3HAHUI.
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Paznoxxenne BekTopa 1O 1 BEKTOPOB; IUHUYHBIM U KOOPJIUHATHBIE BEKTOPHI; TPOCKIIUU
JIBYM HEKOMILIAHAPHBIM BEKTOpa Ha OCH KOOpAUHAT.
BEKTOpaM.
CkanspHoe 1poU3BEIECHUE 1 @opMynHpOBaTh U JOKAa3bIBATh: «IIPABUIO TPEYTOJIbHHUKAY;
BEKTOPOB. TeopeMy 00 aOCOIIOTHON BEIWYMHE U HAIIPABJICHUU BEKTOpa
Pasnoxxenne Bekropa 10 1 A ; TEOPEMY O CKaJISIPHOM ITPOU3BEJAECHUH BEKTOPOB.
KOOPJAMHATHBIM OCSIM.
Konrpoabnas padora Ne 5 1 @opMynHpOBaTh: CBOMCTBA IPOU3BEICHHS BEKTOPA U YUCIIA;
no teme "BekTopbl". YCIIOBHE TIEPIIEHIMKYIIAPHOCTH BEKTOPOB.
[TonnMatp, 4TO: BEKTOP MOKHO OTIIOXKHUTH OT JFOOOM TOUKH;
paBHbIE BEKTOpPbl OJWHAKOBO HAIPABIEHbI W PaBHBI IO
aOCOJIOTHOM  BEIMYMHE, a TakKe HMMEIOT  DPaBHBIC
COOTBETCTBYIOIIME KOOPAMHATHI; CKaJSPHOE MPOU3BEACHUE
BEKTOPOB JTUCTPUOYTHUBHO.
Pemate 3amaun.
Hrorosoe IToBTOpEHME. 1 HyxoBHO-
MMOBTOPEHHE UeThIpEXyroIbHUKH. HPaBCTBEHHOE
Pewienue 3anau. BOCIIUTaHUE,
[ToBTOpEHME. Teopema 1 TPYAOBOE
[Tucdaropa. Pemenue 3amay. BOCITUTaHHUE.
[ToBTOopenune.  /lekapToBbI 1
KOOPJAMHATBI Ha TJIOCKOCTH.
Pemenne 3amau.
[ToBropenue.  [IBuxxeHue. 1
Pemenne 3amauy.
[ToBTOpEHuUeE. Bexkropsi. 1
Pemrenue 3agau.
HrtoroBoe noBTOpEHUE. 1
Hroro 68 K/p5

9 kaacc
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ITonobue 14 [IpeobpasoBanue noo0usl. OOBsIcHATH, YTO TakKoe: TmpeoOpazoBaHue moaoous, | TpymoBoe
¢buryp. CpoiictBa  mpeoOpasoBaHuUs kod(pdurmeHT moaodus, moao0HBIE (QUIYPBI; TOMOTETHS | BOCIIUTAHHE,
noao0us. OTHOCHUTEIIBHO  LEHTpa,  KOAX(PQPUIMEHT  TOMOTETHH, | SKOJIOTUYECKOE
Ilonobue uryp. rOMOTETUYHBIE (PUI'YPBI; YIUIbI IUIOCKHMH, JONMOJIHUTEIbHEIE, | BOCIIMTAHHME,
[lpusnak nozodus Tpeyromp- LEHTPAJIbHBINA, BIHUCAHHBI B OKPYXHOCTH, ICHTPAJIbHBIN, | TPAXKAAHCKOE
HHKOB 110 IBYM yT/IaM. COOTBETCTBYIOIIMI JaHHOMY BIMCAHHOMY YIJIy. BOCITUTAHHUE.
[IpuzHak momoOHsl TPeyroib-
HHUKOB IIO ByYyM CTOpOHaM H
By P [Tonnmatp, yTo MacmTad ecTh KOAPHOUIMESHT MO00HUS.
YTy MEXTy HAMHU.
[IpusHak momoOWs Tpeyroyb-
HUKOB 110 TDEM CTOPOHAM. @opMynmupoBaTh M JOKa3bIBaTh: YTO TOMOTETHS €CTh
TlonoGue TPAMOYTOTBHBIX npeoOpazoBaHue MOA00MSA; YTO IpeoOpa3oBaHHE IOI00US
TPEYrOIbHUKOB. COXpaHSET YIIIbl MEXy TOITYIPSIMBIMU; CBOWCTBA MOTOOHBIX
[ogoGHe  TPEyroibHHKOB. ¢buryp; npusHaK MOA0OHs TPEYroJbHUKOB MO JBYM YIJIaM;
Perenue 3aau. MPHU3HAK [TOI00MS TPEYTOIBHUKOB 110 IBYM CTOPOHAM H yTITy
KourposbHas paGora Ne 1 MEXJy HHMH; MPU3HAK MOJO00US TPEYrOJLHUKOB MO TPEM
o TeMe «IToooue CTOpPOHAaM; CBOHCTBO OMCCEKTPHCHI TPEYroJbHHUKA; TEOPEMY
TPEeYroJabHHKOBY. 00 yrie, BIMCaHHOM B OKPY)KHOCTb; IMPONOPLHUOHATIBHOCTD
Vribl, BHHCaHHBIE B OKPYXK- OTPE3KOB XOPA M CEKYIIHUX OKPYKHOCTH.
HOCTB.
VIiibl, BIHMCAHHBIE B OKPYK- ®opMynHpoBaTh: CBOWCTBA TIpeoOpa3oBaHus IMOJ00US;
HOCTh. Pelenne 3aj1au. MpU3HAK  MOAO0OHS  MPSMOYTOJBHBIX  TPEYTrOJIbHHUKOB;
[TponioprioHaIbHOCT CBOWCTBO KaTeTa (uto KaTeT eCThb cpenHee
OTPE3KOB  XOpA M CEKyIIHX MIPONOPLUOHAIBHOE MEXKAY THIIOTEHY30M U IPOEKIUEN ITOTO
OKPY’KHOCTH. KaTeTa Ha TUIIOTEHY3Y); CBOMCTBO BBICOTHI MPSIMOYTOJILHOTO
1IponopuponansHoCTs TPEYroNbHUKA, TPOBEAEHHONW W3 BEPIIMHBI MPSAMOTO YIriia
OTPE3KOB  XOpA M CCKyIIHX (4TO OHa €CThb CpeJHee NPOTMOPIHOHATHEHOE MEXIy
OKPY>XHOCTHU. Pemenne 3ajaa4. o
MPOSKIMSIMHA KaTeTOB HAa TUIIOTEHY3Y); CBOMCTBO BITMCAHHBIX
N3mepenune YIJIOB,
YIJI0B, OMUPAIONINXCS HA OJHY | Ty ke Ayry. [lornMats, 94To
CBSI3aHHBIX C OKPYKHOCTBIO.
BIIMCAHHBIE YTJIbI, OMUPAIOIINECS Ha JUAMETP, — MPSMBIE.
KonTtpoabnas padora Ne 2
n TeM «II U
0 eme on00ue Pemrate 3amaun.
(puryp».
Pemenne 9 TeopeMa KOCHHYCOB. DcTeTnyecKkoe
TPEYroJIbHUKO Teopema KOCHHYCOB. BOCTIMTAHUE,
B. Pemenne 3agau. TPYIOBOE




30

Teopema cuHYyCOB. 1 ®opMmynupoBaTh U JOKa3bIBaTh: TEOPEMBl KOCHHYCOB H | BOCIHTaHUE,
Teopema cunycoB. PerueHue 1 CHUHYCOB; COOTHOIIEHHE MEXIy YIJaMu TpPEyroJbHHKA W | MOMYJIspU3anus
3a1a4. MPOTHBOJIECKAIUMHI CTOPOHAMH. HAYYHBIX 3HAHHH.
CoOOTHOILICHHE MEXIY YIiaMu 1
TpeyrojipHuka 1 MPOTH- [ToHuMaTh: YeMy paBeH KBaJpaT CTOPOHBI TPEYTOJIbHUKA; YTO
BONC/KAUMI CTOPOHAMH. 3HAYUT PEIIUTh TPEYrOJIbHHUK.
PerieHre TpeyroibHUKOB. 1
Pemienne TpeyroabHUKOB. 1 Pelath 3a1a4H.
Pemienue TpeyroabsHUKOB. 1
Kontpoasnas padora Ne 3 o 1
TeMme «Pemenue TpeyroJib-
HHKOBY.

MHoroyronsH 15 Jlomanas. Beimrykiisie 1 OOBsACHATH, YTO Takoe: JioMaHass M e€ 2JIeMeHThl, JuHa | TpynoBoe

UKH. MHOT'OYTOJIbHUKH. JIOMaHOH, MPOCTasi U 3aMKHYTasi IOMaHble; MHOTOYI'OJIbHUK U | BOCIIUTaHHE,
[IpaBuibHBIC MHOT'OYTOJIb- 1 €ro DJIEMEHTBHI, IUIOCKMA MHOTOYIOJbHHMK, BBIMTYKIBIA | SCTETUYECKOE
HUKH. MHOTOYTOJIbHUK; YrOJl BBIIYKJIOTO MHOTOYIOJbHUKA U | BOCIHTAHUE,
DopMyIIBl  PaJMyCOB BIIMCAH- 1 BHEIIHMM  €ro  yroja; MPaBWIbHBIM  MHOIOYIOJBHHUK; | 3KOJOTHYECKOE
HBIX 1 ONHUCAHHBIX OKPYXKHO- BIINCAaHHbIE W  ONMCAHHBIE MHOTOYTOJBHUKH; ILIEHTP | BOCIIUTAHHUE.
cred  TPaBWIRHBIX  MHOTO MHOTOYTOJIbHHMKA; LEHTPAIbHBIA yroJd MHOTOYroJbHHKA;
YTOTLHIKOB. panuaH U paJuaHHas Mepa yria; yucio .
@opMynbl  paiHyCcoB  BIU- 1
CaHHBIX u OIHCAHHBIX )
OKPYNHOCTSH  IPABMIBHBIX 3HaTh: NPUOMKEHHOE 3HAUEHHE YMCiIa T, KaK IpaJlyCHYIO
MHOTOYTONBHHKOB.  Pemiene Mepy yria MEepeBecCTH B paJuaHHyI0 U HAoOOpOT; YTO Y
3a1a4. NPaBUIBHBIX  N-YIOJIbHUKOB  OTHOUIEHUS IEPUMETPOB,
TocTpoenue HEKOTOPBIX 1 pannycoB BIMCAHHBIX M OINMCAHHBIX OKPYKHOCTEH paBHBI.
[PaBHIBHBIX MHOTOYTOJIb- [ToHnMaTh, YTO TaKOE JUTMHA OKPYKHOCTH.
HHKOB.
BriucanHble M oONuUCaHHbIE 1 dopMynupoBaTh U JOKa3bIBaTh TEOPEMBI: O JJIMHE OTpe3Ka,
YETHIPEXYTOILHUKH. COEAMHAIONIETO KOHIIBI JIOMAHOM; O CYMME YTJIOB BBIITYKJIOTO
BriucanHble M oONuUCaHHbIE 1 N-yroJdbHHWKA, O TOM, YTO TIPABWJIBHBIA  BBITYKJIBIHA
YETHIPEXYTOILHUKH. MHOTOYTOJIHUK SIBJIICTCSI BIUCAHHBIM M OINKCAaHHBIM; O
[Togo6ue mNpaBHIBHBIX — BBI- 1 MoOOMM TIPAaBUIIBHBIX BBIMYKIBIX MHOTOYTOJHHHKOB; 00
yKJIBIX MHOTOYTOJIbHUKOB. OTHOIIEHUHU JJIUHBI OKPYXHOCTH K TUAMETPY.
[TogoOue mpaBUIBLHBIX BBI- 1

ITYKJIbIX MHOT'OYT'OJIbHHUKOB.
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[TomoOue MpaBUIBHBIX  BbI- 1 BeiBomute  opMynbl AN paguycoB  BIHUCAHHBIX U
ITyKJIbIX MHOTOYTI'0JIbHMKOB. OIMCAHHBIX OKPY>KHOCTEH MPaBUIBHBIX N-YTOJILHUKOB (N =3,
JUIMHA OKpY>KHOCTH. 1 4,6).
Hnuna okpyxHocTu. Pemenue 1
3ajad. YMeTh CTPOUTH: BIHMCAHHBIC B OKPYXHOCTh U OIMCAHHBIC
Pajuannas Mepa yria. 1 OKOJIO Heé NPABUIILHBIC IIECTHYTOJILHUK, YETBIPEX yrOIbHUK
Pajnannas  mepa  yria. 1 (kBampaT), TPEYroJIbHUK; CTPOUTh IO  BIHHCAHHOMY
Pemenne 3anay. IPaBUILHOMY N-YTOJBHHUKY ITPABUILHBIN 2N-yroJIbHUK.
Kourpoabsnas padora Ne 4 1
no Tteme «IlIpaBuiabHbIE Peruars 3a1avu.
MHOIOYT OJIbHUKW.
[Inomanu 17 [lonsTue IJIOILAIH. 1 OOBACHATD, YTO TaKOE: IJIOWIAAb; KPYT, €ro HeHTp u paauyc; | TpymoBoe
¢buryp. [Inomane NpsAMOYroJIbHUKA. KPYTI'OBOM CEKTOP M CETMEHT. BOCIIUTaHUE,
[lonstue IJIOILAIH. 1 NaTPUOTUYECKOE
[Inomane NpsAMOYroJIbHUKA. dopMyIHpPOBATh U JJOKA3bIBATh: YTO IUIOMIAL TPEYTOJIbHUKA | BOCIIUTAHUE,
ITonsTne JIOILAIH. 1 paBHa IMOJIOBUHE MPOMU3BEICHUSI CTOPOH HA CHHYC YyIila | OCTETUYECKOe
[Tommaasp NpsIMOYroJbHHKA. MEX1y HUMH; YeMy paBHa IUIOIAb Kpyra. BOCITUTaHHE.
[Tnomane napamienorpaMmma. 1
[Tnomaae napaiiesorpamMmma. 1 BeiBomute  GopMynbl:  mIOMATM  MPSAMOYTOJBHHKA,
Inomans TPEYyroJbHUKA. 1 napajuiesiorpaMma, TpeyroJibHUKa (4epe3 CTOPOHY U BBICOTY
®opmyna Iepona s 1mio- u IT'epoHa), Tpameuuu; g pPaIAycOB BIUCAHHOW U
IIaIM TPEYTOJIbHHUKA. ONMCAaHHOW OKPYKHOCTEH TPEYrOJIbHUKA.
PaBHOBenMKuE QUTYPBHI. 1
[Tnomane Tpanenuu. 1 3HaTh: (GOPMYITBI BEIYUCIICHUS IO KPYTOBOTO CEKTOpa
[Inorans Tpaneu. 1 Y CETMEHTA; KaK OTHOCATCS TUIOMIAIN TTOIOOHBIX (QUTYD.
KourpoabsHnas padora Ne § 1
mno TEeMe «Ilnomaap Pemrate 3agaun.
MHOI0YI'0JIbHUKA.
@®opmynsl  paguycoB  BIIH- 1
CaHHOHU u OIMMCaHHOHU

OKPYKHOCTEH TPEYroJIbHHUKA.
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@opMyJIBl  PaiHyCOB  BIIU- 1

CaHHOM M ONMCAaHHON OKpYX-

HOCTEHN TPEYrOJIbHUKA.

Pemenue 3anau.

[Tnomanu nogoOHBIX (uryp. 1

[Tnomanu nogo6HBIX uryp. 1

[Tnomanp kpyra. 1

[Inomanes kpyra. Pemenue 1

3a/1a4.

Kourpoansnas padora Ne 6 1

no TEME «IL1omaan

(uryp».
OeMEHThI 13 AKCHOMBI CTEPEOMETPHUH. 1 OOBACHATH, YTO TaKOe: CTEPEOMETpHs; MapajUlelbHble M | DCTETHYECKOe
CTEpEOMETPHH. [TapanmienbHOCTh TPSMBIX U 1 CKPEILMBAIOIINECS B IPOCTPAHCTBE MPsIMbIE; MapajljielIbHbIE | BOCIIUTAHUE,
Hrorosoe IJIOCKOCTEN B npsiMasi U IUIOCKOCTb; NapajulelIbHbIE IUIOCKOCTH; INpsAMas, | JyXOBHO-
[IOBTOPEHHE IIPOCTPAHCTBE. MepIEeHIUKYJIApHas IJIOCKOCTH; NEPIEHIUKYJIAP, | HDABCTBEHHOE
Kypca I[TepreH UKy IIPHOCTD MPSIMBIX 1 OIIYIIEHHBII U3 TOYKU Ha IUIOCKOCTbH; PACCTOSHHUE OT TOYKH | BOCIIUTAHUE,
IJIaHUMETPUH. ¥ IUIOCKOCTEH B TIPOCTPAHCTBE. 70 IUIOCKOCTH; HaKJIOHHas, €€ OCHOBAaHME U TMPOEKIUS; | TPYAOBOE

HepreH UKy IApHOCTD IPAMBIX 1 JBYTPAHHBIA U MHOTOTPAHHBIA YIJIbI; MHOIOTPAHHUK U €T0 | BOCIIUTAHHUE.

M IJIOCKOCTEH B NPOCTPAHCTBE. JJIEMEHTBI; IpU3Ma U €€ DIJIEMEHTHI, IIpsAMas, IpaBHUJIbHAs

MHororpaHHIKH. 1 NPU3MBI; TapajjeNenune]), MNpsSMOYToJbHBIA mapaene-

Muororpannnku.  Pemenue 1 numnen, Ky0; mnupamuza W €€ DBJIEMEHTHl, IMpaBUIIbHAs

3ajad. NMpaMuia, TETpadap, yceu€HHasi MMpaMHIa; TEJIO BPALCHMS;

Tena ppamenns. 1 LMIMHIP M €r0 JJIEMEHTHI, KOHYC; map u cdepa, mapoBoii

Pemenne 3agau mo Bcem 1 CEKTOp M CErMEHT.

TeMaM IUIaHUMETPHH.

Pemienue 3ama4 1mo  Bcem 1 3HaTh: (HOPMYIUPOBKM aKCHOM CTEPEOMETPHH; CBOWMCTBA

TéMaM IUTAHUMETPUH. MapajuIeIbHbIX U NEPIEHINKYIISPHBIX MPSAMBIX U INIOCKOCTEN

Pemenne 3amad mo BceM 1 B IPOCTPAHCTBE; YEMY DPaBHbI OOBEMBI MPSIMOYTOJIHHOTO

TéMaM IUTaHUMETPHH. napajuieJienuIesa, IMpU3Mbl, NHUPaMUIbl,  YCEUYEHHOH

Pemenne 3amady 1mo BceM 1 NUpaMUIbl, KaK OTHOCATCS 00BEMBI MOJOOHBIX TEII, qeMy

TeMaM IUTaHUMETPHH. paBHBI TI0IAIU chepbl U chepudeckoro cermeHTa, 00bEMbI

Kountposabuas padora Ne 7 1 1apa ¥ IapoBOro CErMEHTA.

(uToromas).

HTtorosoe noBTOpeHUE. 1
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@opMyaMpoBaTh U JOKa3bIBaThb TEOPEMBI: UTO 4YEPE3 TPU
TOYKH, HE JIe)KAINE Ha IPSIMO, MOKHO ITPOBECTH IIJIOCKOCTB;
YTO €CJIU JIBE€ TOUKH MPSAMON MPUHAJIEKAT IIIOCKOCTH, TO U
BCS MpsMas NPUHAIICKUT IUIOCKOCTH; TEOpEMY O TpEX
NEPIEHIUKYIIApaX.

Pemarts 3aaun.

Hroro 68

K/p 7

COI''TACOBAHO

[IpoTokoJt 3acemanus

METOAUYECKOT0 00bETMHCHUS

YUHUTENeH MaTeMaTHKU U UHPOPMATHKH

COIII Ne 35 ot 27.08.2021 roma Ne 1
brixkosa M.H.

noanuck pykopoaurenss MO d.1.0.

COI''TACOBAHO
3aMecTuTelNb upekropa no Y MP
IIesakosa 10.10.

MOIIHUCH @.1.0.

27.08.2021 rona
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