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HHOACHUTEJIBHAA 3AIIUCKA

['eomeTpust Kak OJMH M3 OCHOBHBIX Pa3J/lelOB LIKOJbHOM MaTeMaTHKH, UMEIOLIUI cBoei
LEJIBI0  00ECHeYUTh M3yYeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLICHMH M B3aUMHOE
pacrojoXKeHUE, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTesbHYK JMHUIO. [leHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHUs 3aKIH0OYAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCSI TPOBOJUTH JOKA3aTENIbHbIE PACCY)KIEHHs, CTPOUTb JIOTMYECKHE YMO3AKJIIOUCHMS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS U CTPOUTh KOHTPIPUMEPBl K JIOKHBIM, MPOBOIUTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
yrBepxkacHus. Oco0oe 3HaYeHHWE JOoKa3aTellbHAas JIMHUS MMEET IS YriIyOnEHHOro M3ydeHUs
MaTEeMaTHKH.

[lenpto M3ydyeHUs TEOMETPUM SBISETCS HCIONb30BaHUE €€ KaK WHCTPYMEHTa IpHU
pEelIeHUH KaK MaTeMaTHMYeCKUX, TaK M MPaKTUYECKHX 3a7ad, BCTPEYAIOIIMXCS B peasibHOM
xu3HU. OOy4aromuics JODKEH HAYYHUTHCS ONPENEISITh T€OMETPUYECKYI0 (PUTypy, ONUCHIBATH
CJIOBAaMM 4epTE&X WIM PHUCYHOK, HAWTH IUIOLIA/Jb 3€MEJbHOI'0 YYacTKa, pPacCUUTHIBATH
HEOOXO/UMYIO0 JUIMHY OINTOBOJOKOHHOrO Kaleys uiau Tpedyemble pa3Mmepbl rapaxa ais
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHASI JUHUS B U3YYEHUU I'€OMETPHUH.
[Ipu pemieHun 3agad  MOPAKTUYECKOTO  XapakTepa OOy4aroUuiicss y4MTCS  CTPOUTH
MaTeMaTHYeCKUEe MOJENIM pEealbHbIX JKM3HEHHBIX CHUTyallud, HPOBOJUTH BBIYUCICHUSA U
OLIEHUBATh aJIEKBATHOCTb [IOJyYEHHOI'O pe3yJIbTaTa.

Oco6eHHOCTh yu4eOHOTO Kypca YIIYyOJIEHHOTO M3Y4YEHUsI T€OMETPUH COCTOUT B TOM, UTO
oOyuJaromuecss He MPOCTO 3HAKOMSTCS € ONpeAeAEHHBIMU MOHATUSAMHU, a YBEPEHHO OBJIA/IEBAIOT
umu. CylecTByrole TeMbl MPOrpaMMmbl 0a30BOr0 Kypca Ie€OMETpHHM M3ydaroTcs Ha Ooiee
riyOOKOM ypoBHe, a oOydvaromuecssi HpuoOpeTaroT yMEHHs, IMOMOTalolle MM YBEpEHHO
INPUMEHSTHh CBOM 3HAaHUS HE TOJbKO B MaTEeMaTHUKE, HO U B CMEKHBIX IIPEIMETAX, MPEXK]IE BCETO
¢uszuke u HHOpPMATHKE, a TaKXKe€ IMOJIb30BAaThCS MOJYYEHHBIMH 3HAHUSIMH IPU PELICHUU
NPaKTUYECKHX 3a/1a4.

CornacHo yuyeOHOMY IUTaHy B 7—8 Kiaccax Hu3y4aercs YriayOsn€HHBIH ydeOHbI Kypc
«I'eoMeTpusi», KOTOPBIM BKIIIOUAET CJIEAYIOLIME OCHOBHBIE pasnensl coaepxkanus: «Hauvanma
reoMerpun», «ITpeyroapHukmn»,  «OKpyxkHOCTb»,  «HerblpéxyronbHuku», «llomobuey,
«2neMeHThl TpuroHomerpum», «lIlnomann», a Takke «Metoa KoopAauHAT», «BekTopbiy,
«[IpeobpazoBaHUs IIOCKOCTH.

Ha uzyuenne yuebHoro kypca «I'eomerpusi» orBoautcst 306 yacos: B 7 kinacce — 102 vaca
(3 waca B Hememwo), B 8 kmacce — 102 waca (3 waca B Hejemo).



COJAEP)KAHUE OBbYYEHUA
7 KJIACC

Hauasa reomerpun

Hcropust BO3HMKHOBEHMsT W pa3BUTUA TeoMeTpuu. HauanbHble MOHATUS T€OMETPHHU.
Touka, mpsiMasi, OTpe30K, Jiyd. [loHsTHE 00 akcrome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEICHUH.

B3auMHoe pacrionoxkeHue ToueKk Ha mnpsmou. M3mepeHue MIMHBI OTpe3Ka, PacCTOSIHUE
MEXIY TOUKaAMHU.

[Tonymnockocts u yrosn. Bumabl yrioB. M3mepeHue BeauyuH YIioB. BepTukanbHbie U
cMexHble yribl. [lapamienbHble M NEpIEHIUKYISApHBIE IpsiMble. PaccTosHMe OT TOYKM 10
npsimoid. buccekrpuca yria.

Jlomanas. Buael nomasbix. JnouHa < somMaHoil.  MHoroyronsHuku.  Ilepumerp
MHOroyrojbHuKka. [[IoHATHE 0 BBITYKIIBIX U HEBBIIYKIIBIX MHOTOYTOJIbBHUKAX.

[lepBUYHBIE TPEICTABICHUS O paBEHCTBE QUTYP, UX PACTIOJIOKECHUN, CHMMETPHH.

IIpocreiimne noctpoeHus. MHCTpyMEHTBI U1l UBMEPEHUN U ITOCTPOCHU.

TpeyroibHuKu

Bunbr TPEYTrOJIbHUKOB: OCTpPOYTOJIbHBIE, PsIMOYTOJIbHBIE, TYNOYTOJIbHBIE,
paBHOOeIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa U BEICOTA TPEYTOJIbHUKA.

PaBencTBo TpeyronpHuKOB. IlepBBII M BTOpPOM NpPU3HAKH PABEHCTBA TPEYrOJbHHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM M UX cBoicTBa. [Ipu3Hak paBHOOEAPEHHOIO TPEYroJIbHUKA.
Tperuil npu3HaK paBEHCTBA TPEYTOJILHUKOB.

CooTHoIIeHNs MEX1y CTOPOHAMU U yIiaMH TpeyrojbHUKa. HepaBeHCTBO TpeyrosibHHKA.
HepaeHncTBO 0 AyIMHE TOMaHOM.

Cummerpuunsble purypsl. OCHOBHBIE CBOMCTBa 0ceBoi cummerpun. [Ipumepsl cuMmeTpun
B OKPY’KaIOIIEM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJIOB MHOTOYTOJIbHUKA

[TapayieIbHOCTh NPSIMBIX, UCTOPUYECKHE CBEIEHUS O MocTynare EBKiMIa U 0 poim
Jlo6aueBCKOro B OTKPBITUM HEEBKIMIOBOM reoMeTpuu. CBONCTBA M NMPU3HAKU MapauledbHbBIX
npsimblx. CyMMa yIjioB TpeyrojibHHKAa. BHemHue yribl TpeyrosbHMKa. CyMMa BHYTPEHHHX
YTJIOB MHOTOYTOJIBHUKA U CYMMa BHEIIIHUX YTJIOB BBITYKJIOTO MHOTOYTOJIbHHUKA.

IIpsimoyroJibHbIe TPEYIr0JIbHUKH

[Ipu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTONbHUKOB. [lepneHIuKkynsp ¥ HakJIOHHAs.
CBolicTBO MeauaHbl INPSMOYIOJBHOTO  TPEYTrOJbHHMKA, IPOBEAEHHOW K  TUIOTEHY3E.
[IpssAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM B 30°.

OKpyX HOCTH

[loHsATHS OKpPYXHOCTH M Kpyra. OJIEMEHTBl OKPYXXHOCTM M Kpyra: ILEHTp, paauyc,
JUaMeTp, XOopJa, UX CBOMCTBAa. B3auMHOe pacnonoxeHne oOKpyKHOCTH U npsimoi. KacarenpHas
U CeKylas K OKpYyXHOCTH. OKpyXHOCTb, BIHCaHHas B yroi. IIpocreilmme moctpoeHus c
MTOMOIIBIO UPKYJISA U TUHEHKH.

I'eomeTpuuyeckne MecTa TOYEK

Ilonarne o reomerpuyeckoM mecte TOYeK. IIpuMepsl reOMETpUYECKHX MECT TOYEK Ha
IJIOCKOCTH. buccekrpurca yria u cepeMHHBIA NMEPIEHIUKYISP K OTPE3KY KaKk reéOMETpUYEeCcKue
MecTa TouyeK. OnucaHHas OKPYKHOCTb TPEYTOJIbHUKA, €€ HEHTP. MeTo reOMEeTpUYECKUX MECT
TOYEK IIPU PELICHUU T€OMETPUYECKUX 3a/1a4.

IHocTpoeHust ¢ MOMOIIBIO HUPKYJIA H THHEHKH



Ucropuueckue cBenenns. OOOCHOBaHUS MPOCTEHINMX MOCTPOCHUHM, STambl 3aJadyd Ha
IIOCTPOEHUs, PELICHNE 3a1a4 Ha IIOCTPOCHUE LHUPKYJIEM U JIMHEUKOM.

8 KVIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mpu3Haku M cBoiictBa. [IpsMoyroinpHHK, pomO, KBajpaT, HX
npu3Haku u cBoicTBa. Tpamenus. PaBHoOenpeHHas Tpameuus, €€ CBOMCTBa W IPU3HAKH.
[TpsimoyronbHas Tpaneuus. CpeHsis JIMHUS TPareLnuy.

Cpenssiss nMHHS TpeyrojbHHKA. MeTon yABOCHHsS MEIHaHbl TpeyrojibHHKa. Teopema o
NePECEYCHUH MEIUaH TPEyroJbHUKA.

Teopema @arneca, Teopema 0 NPONOPLUUOHAIBHBIX OTpe3kax. Teopema Bapuubona aiis
IIPOU3BOJIBHOTO YETBHIPEXYTOJIBHUKA.

LleHTpalbHO-CUMMETPUYHBIE (PUTYPHI.

IHoxooue

[Tomobue TpeyrosbHUKOB, KO3QGuUIueHT momaoous. [Ipu3Haku mogo0us TpeyroibHUKOB.
[TpuMeHeHne noJ00Ms ITPU PELLICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajiau.

Ilnomann

[Torsitme o momaau. CBolicTBa IIom@aaei reomerpudeckux ¢uryp. Ilpocteitmme
dopMyinbl Uil IJIOLIAAM TPEYroJIbHMKA, Mapajernorpamma, pomba u Tpaneuuu. llinomanu
no100HbIX (puryp. OTHOIIEHHE MIIOIIAeH TPEYTrOJIbHUKOB.

Teopema Ilngaropa

Teopema [ludaropa. [lpumenenune teopemsl Iludaropa nmpu pemeHMH MPaKTHYECKUX
3azad.

DJIeMeHThI TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT€HC M KOTAHI'€HC OCTPOro YIJja MpsIMOYIOJIbHOTO TPEYrOJIbHUKA.
Tpuronomerpuueckue ¢yHkuu yrioB B 30°, 45° u 60°. IlpomopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1JIbI B 4eTBIPEXYT0JILHUKH, CBI3AHHBIE C OKPY/KHOCTBIO

BrincanHble M LIEHTpaJIBHBIE YIJIBI, YTOJI MEKIY KacaTelIbHOM M XOpAOH. YTIUIBI MEXIy
XopAaMM M CEeKyIIMMHU. BrucaHHble ¥  ONHMCAHHBIE OKPY)KHOCTH TpPEYTrOoJbHHKAa U
4yeThIpEXYroibHUKK. CBOWCTBA M TPU3HAKM BIHMCAHHOTO 4YETHIPEXYrosibHUKA. B3anmHoe
pacrioyio’)keHre ABYX OKpyxHocTed. Kacanme oxpyxnocteil. OOmue KacaTelbHble K JABYM
OKPYXHOCTSIM.

IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YTIUIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3ZOBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInYHOCTHBIE Pe3yJibTAThl OCBOSHHUS MPOTPAMMBI TI0O MAaTeMaTHKE XapaKTEePU3YIOTCS B
YacTHu:

1) naTpHOTHYECKOr0 BOCIIUTAHHUS:

MPOSIBJICHUEM HWHTEpeca K TPONUIOMY W HACTOAIIEMY POCCHMCKONW MaTeMaTHKH,
LIECHHOCTHBIM OTHOIIEHUEM K JOCTHXKECHHSIM POCCHUMCKMX MAaTeMaTUKOB H POCCHHCKOM



MaTEMAaTHYECKOH ILKOJIBI, K HCIOJIB30BAHUIO OTUX JTOCTH)KEHUH B APYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKOT0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pealn3aluu ero Ipas,
IPEJCTAaBICHUEM O MaTEeMAaTUYECKMX OCHOBAaX (YHKLIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPaKIaHCKOTO o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJEHUIO ITUYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JIOCTHKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITUYECKHUX IIPUHLIUIIOB B IE€ATEIBHOCTH YYEHOIO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHMM IPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HANpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTH4EeCKOTr0 00pa30BaHUs Ha MPOTSHKEHUHU BCei
AKHU3HU Ul YCHEITHON Npo(ecCHOHaIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHMH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHUIYaJIbHOH TPaeKTOpUM OOpa30BaHUs U
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCy>KICHHUH, YMEHUIO BUI€Th MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 IO3HAHUSA:

OpHUEHTAlMeH B JIEATEILHOCTH HAa COBPEMEHHYI CHUCTEMY HAyuyHbIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, MNPUPOAbI M OOILIecTBa, NOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(epbl YelIOBEYECKOM NeATeNbHOCTH, 3TaloB €€ pa3BUTUS U
3HAUMMOCTH JIJISl Pa3BUTHUS LIMBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKU U MaTeMaTH4eCKON
KYJIBTYpPOH KaK CpEICTBOM IIO3HaHMS MHpA, OBJIAJEHUEM HaBBIKAMHU HCCIIEJOBATEIbCKON
JESATEIBHOCTH;

6) ¢usuyeckoro BocnutaHus, GOpMHPOBAHMSA  KYJBTYPbl  310pPOBbS W
IMOLMOHAJIBLHOTO 0JIArONOIYYHs:

TOTOBHOCTBIO NPUMEHATH MAaTEMaTH4YECKHE 3HAaHUS B MHTEpEcax CBOEro 3J0pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HM (370pOBOE MUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHN U
OTIIbIXa, peryispHas (usuyeckas aKTUBHOCTh), CPOPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHHEM CBOEro IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3KOJI0TNYeCKOr0 BOCIIMTAHMSA:

OpHEHTallMe Ha MPUMEHEHHe MaTeMaTW4YeCKHX 3HaHWU JUIs pelleHHs 3a7ad B 001acTH
COXPaHHOCTH OKpY)KaloIlel cpeibl, IMIAHUPOBAaHUS IMOCTYNKOB M OLEHKH HMX BO3MOMHBIX
MOCNEACTBUM ISl OKpY’KaIOLIEH cpesibl, 0CO3HAHUEM TJI00aIbHOTO XapakTepa SKOJIOTHYECKHUX
npo0JeM U myTel ux pereHus;

8) aganTannu K M3MEHSIOLMMMCH YCJIOBUSM CONMAJIBHON ¥ IPUPOIHOM CpeabI:

TOTOBHOCTHIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO JAESTebHOCTb, B TOM YHCJIE€ YMEHHUE YUUTHCS Y APYTUX
Jrofiel, MpuoOpeTaTh B COBMECTHON JESITEILHOCTH HOBBIC 3HAHMSI, HAaBBIKM U KOMIIETEHIIMU U3
OIbITA IPYTHX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHWMH, (HOPMYIMPOBATH WJEH, MOHATHS,
TUIOTE3bl 00 00BEKTaX U SBJICHUAX, B TOM YHCIIE PaHEe HEM3BECTHBIX, OCO3HABAaTh JE(MUIUTHI
COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMI0, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUMI KOHTPMEp, KOPPEKTHPOBATH NPUHHUMAEMBbIE PELICHUS U
neicTBus, OpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIAMETHBIE PE3YJIbTATBI

B pesynpTate OcBOEHUS MPOrpaMMbl MO MAaTEMATHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromierocss OyayT cGOpMHpPOBaHBI MeTampeaMeTHbIEe Pe3yJabTaThl,
XapaKTEPU3YIOIKUECs  OBJIAJCHUEM  YHUBEPCAIbHBIMU  IO3HABATEIbHBIMU  JICUCTBUSAMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMHU M YHUBEPCAJIbHBIMU PEryJISTUBHBIMU
JNEUCTBUSIMU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBblie JJornyeckne aelcCTBHSA:

BBISIBIIAIT U XapaKTEPU30BaATh CYIIECTBCHHBIC MPU3HAKH MATEMAaTHYECKUX OOBEKTOB,
MOHSTHIA, OTHOIICHUHA MEXIy TMOHSATHUSAMHU, (QOPMYIUPOBATH OINPEACICHUS TOHATHH,
yYCTaHaBIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMUA, OCHOBAHUA [UIsi 0000IIeHUs u
CpPaBHEHUS, KPUTEPUHU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA3OBBIBATH CYKICHUS: YTBEPAHUTCIbHBIC WU
OTpUIATEIIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeurs B (akTax,
MaHHBIX, HAOMIONEHHWSIX W  YTBEPXKICHHUSAX, TMpeasnaratb KPUTEPUU UL BBISBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JiefaTh BBIBOJBI C MCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIFOUeHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupath J0Ka3aTeabCTBA MAaTEMAaTHUECKUX YTBEPKICHHH (IpsSMbIE U OT MPOTHUBHOTO),
MPOBOJIUTh  CAMOCTOSITENILHO  JIOKA3aTeIhCTBA MAaTeMaTHYeCKUX  (DAKTOB, BBICTpauBaTh
apryMeHTallui0, TPUBOJAUTh MPUMEPHI U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKON
WHAYKIINHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOUpaTh CcHoco0 pemieHus YydeOHOW 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pemieHusi, BBHIOMpATh HaumOoJee MOAXOMAIIMN C y4ETOM CaMOCTOSITENHHO BBIICIEHHBIX
KpUTEPUEB).

ba3oBble ncciaenoBarebCcKue AelicTBHS:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUIM MHCTPYMEHT MMO3HAHUA, (OPMYITUPOBATH
BONPOCHI, GUKCUPYIOIIKE TPOTHBOPEUHE, TPOOIIEMY, CAMOCTOSTEILHO YCTAHABIMBATH UCKOMOE
U JaHHOE, (OpMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHUE;

MPOBOJUTH MO CAMOCTOSITENIBHO COCTaBICHHOMY IUIAHY SKCIEPUMEHT, UCCIIEIOBAHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB MEXKIY
co0oif;

CaMOCTOSITENIbHO (DOpMYyIUpOBaTH 00OOIIECHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HAOJNIOZICHUS, WCCIICIOBAHUS, OJKCIIEPUMEHTA, OIICHHBATh JIOCTOBEPHOCTh IOTYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHUE MPOLIECCA, A TAKKE BBIIBUIATh MPEAIIONO0KEHUS O
€ro pa3BUTUHU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmeii:



BBISIBJISITH HEOCTATOYHOCTh M M30BITOYHOCTh MH(POPMAINH, TaHHBIX, HEOOXOAUMBIX JJIs
pEIIeHUs 3a1a4H;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH WH(HOPMAITUIO
pa3IMYHbIX BUJOB U (HOPM IpeICTaBICHHUS;

BbIOMpaTh (hopMy mpelcTaBieHHs] MHGOPMAIMU U WJUIIOCTPUPOBATH pEllaeMble 3ajauu
CXeMaMH, AuarpaMMaMH, HHOU rpapuKoi U MX KOMOMHAIIMSIMH,

OIICHUBATh  HAAGKHOCTH HWHQPOPMALMKM 1O  KPHUTEPUSM, MPEAJIOKEHHBIM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBLHO.

KoMMyHuKaTHBHBIC YHHBepcaibHble YueOHbIe 1elCTBUSA:

BOCIIPHHUMATh U (DOPMYIHPOBATH CYXIEHHS B COOTBETCTBHU C YCIOBUSIMH U LEISMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIpa)KaTb CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCHMEHHBIX
TEKCTaX, JaBaTb IOACHEHMS IO XOJAy pEUIeHHs 33Jayd, KOMMEHTHPOBATH I1OJY4EHHBIH
pe3ybTar;

B X0Jie 00CYXJEHHS 3aJaBaTh BOIPOCH! IO CYIIECTBY OOCYXKIAaeMOW TEMbI, IPOOJIEMBI,
pelraeMoil 3ajauM, BBICKa3bIBaTh WJEH, HAllEJICHHBIE Ha MOMCK PELICHMs, CONOCTaBIATh CBOU
CYXJIEHUS C CYXACHUSAMH JPYrMX YYaCTHUKOB JUanora, oOHapy>KuBaTh Pa3jMuHle U CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPEJCTaBISITh PE3YJAbTaThl PELICHMs 3aJlauM, SKCIEPUMEHTA, HCCIEIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3aJad MpPE3eHTalUu U
0COOEHHOCTEH ayTUTOPUH;

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIUBUIYaIbHOW pabOThI IpU
pelieHn Y4YeOHbIX MaTeMaTU4YecKuX 3ajad, NPUHUMATh LEJdb COBMECTHON JEeSTEIbHOCTH,
IUTAHUPOBATh OPraHMU3aLMI0 COBMECTHOM pabOThI, pacipeaessaTh BUIbl paboT, 10roBapuBaThCs,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 0000IIATh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyHHoBBIX (opMax paboThl (0O0CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMbI» WU HHBIE); BBIIOJHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
JpYT'MMH 4YJ€HaMHM KOMAaHJbl, OLIEHWBAaTh KauyeCcTBO pe3yjbTaTa M KayecTBO CBOEr0 BKJaJa B
oOIIMI pe3yNbTaT M0 KpUTEpUsIM, c(HhOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:

BBIABIIATH MPOOJEMBI U pelleHHss B JKU3HEHHBIX U y4eOHBIX CHTYaIlMsX,
OPUEHTUPOBATHCS B PA3JINYHBIX MMOAX0AAX NIPUHATUS PEMIEHUN (MHAUBUAYAIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTABJISATh IJIaH, AJITOPUTM PEILIeHUs 3a7au (WK ero 4acTh), BBIOUpATh
crocod pemieHUuss € y4€TOM HMEIOIIMXCS PECYpcOB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJI Mpoliecca W pe3ysbTara pelieHus
MaTeMaTH4YeCcKOH 3a7auu, CAMOMOTHUBAIIMM U PEIIEKCUH;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPM PELIEHMM 3a/add, BHOCHUTH
KOPPEKTHBBI B JEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENIBCTB, HAWICHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE pE3YyJbTaTa JEATEIbHOCTH ITOCTABICHHOM LN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHKEHHS JIM HETOCTUKECHHUS LIEJIHM, HAXOAUTh OLINOKY, 1aBaTh OL[CHKY
nproOpEeTEHHOMY OTIBITY;



BbIpaXXaTb OMOIHMH IIpU HU3YYCHHUHU MATEMATHYCCKUX 00BEKTOB U q)aKTOB, JaBaThb
SMOIHOHAJIbHYIO OLICHKY PCHICHUA 3aa4u.

INPEJIMETHBIE PE3YJIBTATDI

K koHIty 00y4enust B 7 KJiacce 00y4JarOIHICs MOTYYHT CICAYIONINE MPEAMETHBIC PE3YIIbTATHI:

Pacno3naBate W3ydeHHBIE Te€OMETpHYECKHE (UTYpPBI, ONpENeNsiTh HUX B3aUMHOE
pacIoyio’keHue, HU300pakaTb I'€OMETPUUYECKUE (UIYphl, BBIIOJIHATH YEPTEXKU [0 YCIOBUIO
3ajaud. M3MepsaTh JMHEHHBIE M YIJIOBbIE BEIMYMHBL. Pemars 3ajaud Ha BBIYMCICHUE IUIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jenare NpUKUAKY M OLICHKY JIMHEHWHBIX M YIVIOBBIX BEJIMYMH IPEAMETOB B PEAIBHOU
KHU3HH, pa3MEpoOB MPUPOAHBIX O0OBEKTOB. Pa3muuaTe pasmepsl 3THX OOBEKTOB IO MOPSAKY
BEJIMYMHBI.

Ctpouts 4epTeku K FeOMETPUYECKUM 3a/1adaM.

Ilonb30BaTbcs MNpHU3HAKAMH pABEHCTBA TPEYIOJBHHUKOB, MCIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

[TpoBOAUTH JOTMYECKUE PACCYXKIAECHHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

ITosp30BaTbesd NpHU3HAKAMHM PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIBHOIO TPEYrOJIbHHKA, B PELICHUH
r€OMETPUYECKUX 3a1a4.

OmnpenensaTs NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapauleIbHOCTh MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYTroy IpsiMOiA.

Pemats 3a1aun Ha kieryaroit Oymare.

[TpoBOIUTH BHIUMCIEHUS M HAXOAWUTh UHUCIOBbIE M OYKBEHHbIE 3HA4YE€HUs YIJIOB B
FEOMETPUYECKUX  3aJa4aX C  HUCIOJIB30BAHUEM CYMMBI  YIVIOB  TPEYIOJBHHUKOB U
MHOTOYTI'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IPH IEPECEUECHUU JBYX NapauIeIbHBIX
HNPSMBIX CEeKyIIel. PemaTe mpakTuyeckue 3aa4i Ha HaX0KJICHHE YTIIOB.

Brnaners nmonstuem reomerpuyeckoro mecra Touek (I'MT). Onpenensite OGucceKkTpHCcy
yrila Y CEepeAUHHBbIM TEPIEHIMKYIAP K OTpPe3Ky KaKk TIEeOMETPUYECKHE MeCTa TOYeK.
[Tonmp3oBaTbest mOHSATHEM TreomeTpuueckoro Mecrta Ttouek (I'MT) mnpu mokazarenbcTBe
T€OMETPUYECKUX YTBEPKICHHM U NPU PELICHUH 3a/1a4.

DopMynMpoOBaTh ONPEACIICHUS OKPYKHOCTH M KpPyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
YBEPEHHO BJAJCTh UX CBOMCTBAMU. YMETh JOKa3blBaTb MU INPUMEHATb 3TH CBOMCTBA IIpU
pelIeHny 3a1a4.

BraneTe MOHATHEM ONMCAHHOM OKOJIO TPEYrOJbHHKA OKPYXHOCTH, YMETh HAXOAWUTh €€
neHTp. JlokaspIBaTh M HCHOJIB30BAaTh (PAKTBI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
MIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIE IEPHEHIUKYISPBl K CTOpOHAM
TPEYTOJIbHUKA [TEPECEKAOTCS B OJTHON TOUKE.

Brmagete mNOHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, TIOJIb30BaTbCsl TEOPEMOM O
NEPHEHAUKYJIIPHOCTH KAacaTeIbHOM M paauyca, NpOBEAEHHOIO K TOUYKe KacaHus. JloKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3 OJHOU TOYKH, U IPUMEHSATH
9TO B PEILIEHUU T€OMETPUYECKUX 3a1a4.

Jloka3piBaTh M NPUMEHATh IPOCTEHIINE I€OMETPUYECKHE HEPAaBEHCTBA, NMOHMMATh HX
MIPAKTUYECKUM CMBICIL.

IIpoBOUTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHUS C IOMOILBIO LIUPKYJIISA U TUHEHKH.



K koHIry o0y4enus B 8 kjiacce 00ydyaromunics MOIy4UT CIEAYIOIINE PEAMETHBIC Pe3yIbTaThl:
Pacno3naBate OCHOBHBIC BHJBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, MOJIB30BAaTHCS HMX
CBOWCTBAMM IIpU pEIIEHUM TE€OMETPUYECKMX 3ajad. Pas3nnmyare npusHaku U CBOMCTBa
napajenorpaMMa, pom6a M IpsSMOYTIOJIbHUKA, JTOKa3blBaTh MX U YBEPEHHO IPUMEHSTH MpU
pEILIEHNU T€OMETPUYECKUX 3a/1a4.

Hcnonp30BaTh CBOICTBA TOYKM IEPECEUYEHMs] MEIMAH TPEyrojibHWKa (LIEHTpa Macc) B
pELICHUH 3ajau.

Brnaners nonsitueM cpenHed JUHUM TPEYrojbHUKA U TpalelMy, IPUMEHATh UX CBONCTBA
IpU pelIeHMH TreoMeTpuueckux 3azad. lcmonw3zoBath Teopemy aneca U TEOpeMy O
NPOTIOPIMOHATIBHBIX OTPE3KaX, IPUMEHSITh UX ISl PEHICHUS PAKTUIECKUX 3a/1a4.

Pacno3HaBaTh LEHTpaJIbHO-CUMMETPUUYHBIE (DUTYPBI W MCIOJB30BaTh MX CBOICTBA NpHU
peLIeHUH 3ajay.

Bnametp  moHATHMSMH  TOAOOHMS  TPEYrONBHHMKOB,  KOX(QQHIMEHTa  MOA00us,
COOTBETCTBEHHBIX JJIEMEHTOB IMOJOOHBIX TPEYroJbHUKOB. MMeTh mpeiacTaBieHHE O
npeoOpazoBaHun Moaodust U o moAoOHBIX ¢urypax. Ilomp3oBaThes NpU3HAKAMHU TMOAOOUS
TPEYroJbHUKOB IPU PEIICHUN I'e€OMETPUUECKUX 3a1ad. JloKka3plBaTh M MPUMEHSTh OTHOLICHHUS
OPONOPIHMOHATBHOCTH B NPSAMOYTOJNBHBIX  TpEyrojbHHKax. [IpuMeHsaTs mogobOue B
NPAaKTUYECKUX 3a/1a4aX.

BeiBoguTh W uMcmonb30BaTh MpocTeimue (GopMynbl Ul IUIOIIAAM TPEYroJIbHUKA,
napaujienorpaMma, pomOa M Tpameuuu. BblauMchsaTh (pa3luyHbBIMM croco0amMu) IIIOIAIh
TPEYyroJbHUKAa W TUIOMAAW MHOTOYTOJBHBIX Quryp (MOJb3ysch, TA€ HEOOXOIUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOILIEHHUE IUIOMIAJiel MOJOOHBIX (UIYp U MPUMEHSATH MPHU PELIEHUU
3a1a4. [[puMeHsaTh NoJy4YeHHbIe YMEHUS B IPAKTUUECKUX 3a7ayax.

[Tons3oBatbes Teopemoit IIudaropa ans pemieHHs TeOMETPUUECKUX M MPAKTUYECKHUX
3ana4. CTpoUTh MaTeMaTHYECKYI0 MOJIENb B MPAKTUYECKUX 3a/ayax, CaMOCTOSITENIbHO JeNaTh
YepTEX M HAXOIUTh COOTBETCTBYIOIINE JUTHHBI.

Brnagers moHsTHEM BIMCAaHHOIO M LEHTPAJIBHOIO YIJa, YIJla MEXIy KacaTelbHOH HU
XOp/IOM, ONHMCAaHHOW W BIHCAaHHON OKPYXHOCTH TpPEYrojbHUKa M UETBIPEXYrOJbHUKA,
NPUMEHSATh UX CBOMCTBA MPU pEIICHUH 3a/1a4.

[TpuMeHSTh TOTYYEeHHBIC 3HAHUS HA TPAKTHKE — CTPOMTH MAaTEMATHYECKHE MOIETH IS
3aj71a4 peajbHOM KU3HHU M MPOBOAUTH COOTBETCTBYIOIINE BBIUYUCIICHUS C IPUMEHEHUEM TTOI00MS
U TPUTOHOMETPHH (II0JIB3YSACH, IJ1€ HE00X0AUMO, KAIbKYIATOPOM).

K xoniy 00y4yenus B 9 kjiacce 00y4Jaromuiicst MOTYyIUT CISAYIOMNE MPEAMETHBIC PE3YIbTaThI:
3HaTh TPUTrOHOMETpUYECKHEe (YHKIMU OCTPHIX YIJIOB, YMETh HAaXOJUTh C UX MOMOIIBIO
pa3iMyYHbIe  DJIEMEHTHl  MPSAMOYTOJBHOTO  TPEYTONbHHKA («PEHIeHHE  TMPSIMOYTOIbHBIX
TPEYrOJIbHUKOBY). HaXxoauTh (¢ MOMOIIBI0 KANBKYISITOpA) JUIMHBI U YIJIBI A HETAOIUYHBIX
3HAYEHUU.

ITomp30BaThHCH (bOpMYJ'IaMI/I NPUBEACHNA U OCHOBHBIM TPUT'OHOMETPUUCCKHUM TOXKICCTBOM
JJIs1 HAXOXKACHUA COOTHOIICHUH MCXKAY TPUTOHOMCTPUYCCKUMHA BCINYNHAMU.

I[OKEBLIB&TB TCOPEMY CHHYCOB U TCOPEMY KOCHUHYCOB, IMPUMCHATH UX I HAXOXICHUSA
pa3IMYHBIX JJEMEHTOB TpPEYTrolbHHKA («pelleHHue TPEYTrOJbHUKOB»), TMpPU  PEIICHUU
reOMETPUUYECKHX 3a4a4. [I[puMeHsATh Mony4eHHble 3HaHUS [IPU PEIICHUH TPAKTUYECKHUX 3a/1a4.

HpI/IMeHHTB TPUTOHOMCTPUIO B 3a/la4aX HA HAXOXKACHHUC IUIOMIAAW, BHIBOAWUTH U BJIAACTH
TPUTOHOMETPUUYECKUMH (popMynamMu JJsl TUIOIIAAM TPEYrojbHUKA, Mapajuiejorpamma, poMoa,



Tpamnenuy, BBIBOIUTh M NPUMEHATh (popmyny ['epoHa m (opmyny Juisl MUIOMAAN BBITYKIOTO
YEeTBIPEX YT OJILHUKA.

HmeTh npeacTaBiieHue 0 TOMOTETUH, IPUMEHATh B IPAKTUUECKUX CUTYaIUsX.

Hcnonp3oBate Teopemsl UeBbl 1 MeHenast Ipy pelIcHUH 3a1a4.

Hcnonb30BaTh TEOPEMbI O BIIMCAHHBIX YIVIAX, yIilaX MEXIY XOpAaMu (CEKYLIMMHU) U yrie
MEK]1y KacaTeJIbHOW U XOPAOU NIPU PELIEHUH I'€OMETPUUECKUX 3a1ay. JlOKa3bIBaTh U NPUMEHATh
TEOPEMBl O IMPOU3BEACHUU OTPE3KOB XOpJ, O IMPOU3BEIECHUM OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOM.

Brnaners noHsTHEM KOOpAMHAT Ha IUIOCKOCTH, pabOTaTh C ypaBHEHMEM INPsAMOH Ha
IUIOCKOCTH. BrasieTs MOHATHIMHU YIIIOBOrO KO3 QHIMEeHTa U CBOOOJHOTO 4ieHa, TOHUMATh UX
TE€OMETPUYECKUH CMBICT M CBSI3b YITIOBOTO KOX(PQHIMEHTa C BO3PACTAHHEM U YObIBAaHHEM
JUHEHHOW (QyHKUIMM. YMeTh pemaTb METOAOM KOOpAMHAT —3ajaud, CBSI3aHHbIE C
[apAJUIEIbHOCTBIO U NEPIEHANKYISIPHOCTBIO TIPSMBIX, NIEPECEUEHUEM IPSMBIX, HAXO0XKICHUEM
TOYEK I1ePECEUCHUSI.

BoiBoauTh U BageTh ypaBHEHHEM OKpYXHOCTU. Mcmonb30BaTh METOJA KOOPAMHAT JUIs
HaXO0K/JICHUs IIepeceyeHmi OKpyKHOCTel U MpsMbIX. Biagets GpopMynamu paccTosiHUSA OT TOUKU
JI0 TIPSIMOH, IUIOIIAJM NapajljiesorpaMmMa B KOOpJMHATaX, UMETh MOHATHE 00 OpUEHTUPOBAHHON
wiomaau. [lonb3oBaTbecs METOAOM KOOPJAMHAT Ha IJIOCKOCTH, HMPUMEHSATH €ro MpU PEIICHUU
FEOMETPUUECKUX M TNpPaKTHUYeCKUX 3ajnad. IIpuMeHsTh MeToJ KOOpauHAT B IPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a1adax.

Bnaners moHATHEM BEKTOpa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI, YMHOXKaTb Ha
YHCIIO, BJIAJETh NpaBWJIAMU TpPEYroJbHMKAa W NapauiesorpamMma. Bragerb mnpakTHuecKUMU
MHTEPIIPETAllUSIMM  BEKTOPOB. YBEPEHHO II0JIb30BaThCA KOOpAMHATaMU BeKTopa. Bianersb
CJIOKEHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOPA Ha YUCIIO B KOOPAMHATAX.

Nmets mpexacraBieHue o 6asuce (Ha miIockocTH). PackianpiBaTh BEKTOpHI MO Oas3ucy.
PacknagpiBaTh BEKTOpPBl CHJI  C TOMOUIbIO MPOELUUPOBAHHUA U  TPUTOHOMETPHUUECKHX
cooTHoueHuH. [IpuMEeHATh MOTy4YeHHbIE 3HAaHUS B IPOCTEUINX (PU3MUECKUX 3a]auax.

Brnaners MoHATHEM CKaJISPHOTO IIPOU3BENEHUS BEKTOPOB, IOHUMATh €r0 FEOMETPUUYECKUN
CMBICI U YBEPEHHO IIOJb30BaTbC €r0 BBIPAXKEHUEM B JIEKapTOBBIX KOOpAMHATaX. 3HATh
JUCTPUOYTUBHOCTDh CKAJSIPHOIO MPOM3BEIEHUS U €ro CBA3b € MpoenupoBaHueM. lIpuMeHsATH
CKaJISIpHOE IPOU3BE/IEHNE BEKTOPOB JUIS HAXOXKJEHUS JJIMH U yriioB. PemaTte reomerpuueckue
3a7a4 C IOMOIIBI0 CKAJSIPHOTO Ipou3BeAeHHusA. lcronb3oBaTh CKaJspHOE IPOU3BEACHUE
BEKTOPOB B anreOpanyeckux U (pU3nUecKux 3agayax.

Bnaners MOHATUSMH MPaBUIBHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPY)KHOCTH, JUIMHBI TyTU
OKPYXKHOCTH M paJMaHHON Mephl yria, BHIYMCIATH IUIONIa[b Kpyra u ero yacteid. Ilonnmars
cMbIca yucia 7. [I[puMeHATh MONTy4eHHbIE YMEHHS NPH PEIICHUU NMPAKTUYECKUX 3ahad. 3HaTb
UCTOPUYECKHE CBEICHUS 00 U3MEPEHUHU JITUHBI OKPYKHOCTH U TUIOIIAAN KPyTa.

HmeTs mpencraBieHue o mpeoOpa3oBaHUM IUIOCKOCTH, O JBMKeHUsX. Haxonute ocw,
HEHTPbl CHUMMETpPUHM (Uryp, LEHTpPHl MOBOPOTA, HAXOJAUTH KOMIIO3UIMHM MPOCTEHIINX
npeoOpa3zoBanuii. [I[puMeHATh IBHKEHUS TIIOCKOCTH MIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

[IpuMeHATH MOJydeHHBbIE 3HAHUS HA IPAKTHKE — CTPOUTh MAaTEMATUYECKUE MOAEIHU JUIs
3aj7jay peaJbHOM *HU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUMCIEHUS] C IPUMEHEHUEM T0100us
1 TPUTOHOMETPHUUECKUX (DYHKITHH (MTOTB3YACH, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
Ne i/ I:::FD;:::;::IM pasieon Hem Beero KonrTpoabubie IIpakTuueckue f)lgsg)fo(:fal::])mnme
padoThI padoTsbI pecypenr
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1
N3mepenue reoMeTpuieckux BeITUYUH
2 TpeyronbHUKN 19 1
3 [TapannensHocTsb. CyMMa yrioB 15 !
MHOTOYT'OJIbHUKA
4 IIpssMOyTONIBHBIE TPEYTONIBHUKH 7
I'eomeTprueckne HepaBeHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 touek. [locTpoeHus ¢ MOMOLIBIO UPKYIIS 18 1
U JIMHEUKU
- HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AINS 10 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




8 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB H TeM uugpoBbie
Ne n/m P Konrpoubusie IlpakTuueckue (wiepp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 YeTbIpEXYroJbHUKI 22 1
2 [Tomobue 16 1
3 IImomtane 16 1
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTIIbI B 94eTBIPEXYTOILHUKH, CBSI3aHHBIE C 20 1
OKPYXHOCTBIO
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 10 |
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




INOYPOYHOE IIJTAHUPOBAHUE

7 KJIACC

Ne i/

Tema ypoka

I/ICTOpI/IH BO3HHUKHOBCHUA U PA3BUTHUA
TCoOMCTpUH

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Hauanbnsie nonstus reomerpun. Touka,
npsiMasi, OTpe30K, JIy4d

[TonsiTie 06 akcroMme, Teopeme,
JIOKA3aTeNIbCTBE, ONMPECIICHUH, CBOKCTBRE,
MpU3HAKe

B3aumHoOe pacnonoxeHue Touek Ha
npsiMoii. M3aMepenue JuInHbI 0Tpe3Ka,
paccTosiHie MEeX]ly ToukaMu. PaBeHCTBO
FeOMETPUUECKUX QUryp.

B3anMHOe pacrosiokeHre TOYeK Ha
npsiMoii. Mi3MepeHue JUITHBI 0Tpe3Ka,
paccrosiHue MeX 1y Toukamu. CpaBHEHHE
OTpPE3KOB.

B3aumHoe pacnonokeHue ToUeK Ha
npsMoii. Mzmepenue JuMHbl OTpe3Ka,
PACCTOSIHUE MEXIY TOUKAMH.
Enuuuniel nsmepenus. M3mepurenbHbie
WHCTPYMEHTBI

[ToxymmockocTs U yrois. Buast yrios.
H3mepeHue BeN4rH yIioB.




[ToxymmockocTs 1 yrois. Buasl yrios.
N3mepenue BennyuH yrioB. M3Mepenue
YIJI0B Ha MECTHOCTHU

[ToxymmockocTs 1 yrois. Buasl yrios.
N3smepenue BennunH yriios. Pemenue
3ama4

10

11

12

BeprukanbHble U CMEKHBIE YTJIBL.
[TapamienbHbIE U EPIICHIUKYJIISIPHBIE
npsiMele. Pemenue 3ana4q

BepTI/IKaJ'IBHBIe " CMCIKHBIC YIJIbI.
HapanneanHe U NCPHCHAUKYIIAPHBIC
IIpsAMBIC. HOCTpOGHI/Ie MMpsAMBIX YIJIOB Ha
MECTHOCTH

BepTukanbHble 1 CMEXHBIE YTIIbIL.
[TapannenbHble U EPIEHIUKYISIPHBIE
npsiMbIe.

13

BeprukanbHble U CMEKHBIE YTJIbI.
[TapannenbHble U EPIEHIUKYIISPHBIE
npsimble. Pemienvie 3aau 1o teme:
BepTrkanbHble 1 CMEXHBIE YITIbI

14

buccekrpuca yrna. Pemenue 3ana4y

15

16

buccekrpuca yria. Pemenve 3ana4y Ha
MOCTPOEHUE

Jlomanasi. Buasl tomansix. /[nmvna
JIOMaHOH

17

MuoroyronsHuku. [lepumetp
MHOTOYyrojbHUKa. [loHATHE O BBIMTYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX.




Pemenue 3a1a4 Ha moctpoeHue
MHOIOYTOJIbHHKA

18

MHuoroyronsHuku. [lepumerp
MHOTOYyTOJIbHUKA. [[OHATHE O BBIMYKIIBIX
Y HEBBIMTYKJIBIX MHOTOYTOJIbHUKAX.
Perienve 3a1a4 1o Bcelt Teme

19

20

21

22

NHCcTpyMeHTBI [U1sl U3MEpPEHUN U
MOCTPOEHUI

KoHnTtponbHas padora o teme "Hauana
reomerpud. [Ipocreiinme
reoMeTpuueckue (GUrypsl U X CBOICTBA.
W3mepenue reomerpudeckux ¢puryp"

TpeyronbHuK. OCTPOYTOJIBHBIH,
IIPSAMOYTOJIBHBIN U TYIIOYT OJIbHBIN
TPEYrOJIbHUKU

Menunana, 6uccekTpuca 1 BbICOTa
TPEYroJabHUKa

Menunana, 6GuccekTpuca 1 BHICOTa
TPEYrojabHUKa

23

24

25

PaBeHCTBO TpeyroapHUKOB.

IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYroJILHUKOB. I1epBbIil pU3HaK
PaBEHCTBA TPEYTOJIbHUKOB

IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYroJILHUKOB. [lepnenaukyisp k
IpsIMOi

26

IlepBblii 1 BTOpO MPHU3HAKK PABEHCTBA
TPEYTroJIbHUKOB




MepBbl N BTOPON NPU3HAKN PaBEHCTBA
TpeyronbHUKOB. PelweHune 3aga4 no

27 Teme: Bropoi npm3HaK paBeHCTBa
Tpeyro/ibHUKa
MepBblli U BTOPOI NPU3HAKM PaBEHCTBA

28 TpeyroibHWKOB. PelweHmne 3aga4 no Bcen
Teme

29 PaBHObenpeHHbIe TPEYTONIbHUKM U UX
CBOMCTBA

30 PaBHObOegpeHHble TPEYrobHUKN U NX
cBolicTBa. PeweHune 3apa4

31 PaBHObOegpeHHble TPEYrobHUKN U NX
cBoucTBa. PeweHune 3apau

1 Mpu3Hak paBHobeapeHHOro
TpeyronbHMKa

1 Mpu3Hak paBHobeapeHHOro
Tpeyro/ibHWKa. PeweHune 3agau

4 TpeTuit Npu3HaK paBeHCTBa

3 TPEeYro/sibHNMKOB
TpeTuii Nnpu3HakK paBeHCTBa

35 Tpeyro/ibHMKOB. PelweHune 3aaa4
TpeTuii Nnpu3HakK paBeHCTBa

36 TpeyronbHWKOB. MNpu3HaKM paBeHCTBa
TpeyronbHUKoB. PeweHune 3aaay

37 durypol c oceBoit CMMMETPUEN.

Mprmepbl CUMMETPUM B OKPYXKaOLWEM




mupe.

38 OKpY»KHOCTb.
®durypbl C 0CEBOM CUMMETPUEN.

39 Mprmepbl CUMMETPUM B OKPYKAOLWEM
Mupe

40 OKpy»KHOCTb. PelwleHne 3agau

41 KoHTponbHaa paboTa no teme
"TpeyronbHuKN"

4 MapannenbHocTb NpAMbIX. ONpeaeneHune
MNapannenbHbIX NPAMbIX
CBOWCTBA M NPU3HAKM NapannenbHbixX

43 npsamblIx. MpU3HaKM NapannenbHoCTu
OBYX NPAMbIX

44 CBOMCTBA M NPU3HAKM NapannenbHbixX
NPAMbIX.

4 MpakTnyeckne cnocobbl NOCTPOEHUA

> napannenbHbIX NPAMbIX

CBoOMCTBA M NPU3HAKM NapannenbHbix

46 npAMbIX. AKCMOMA NapannesbHbIX
NPAMBbIX
CBOMCTBA M NPU3HAKM NapannenbHbix

4 npAmbIx. Teopembl 06 yrnax

! 06pa30BaHHbIX ABYMA NapanienbHbIMU

NPAMbIMM

43 CBoMCTBa M NPU3HAKK NapannenbHbIX

NPAMBIX.




Yrnbl C COOTBETCTBEHHO NapannesibHbiMun

49 W NepneHaNKYNAPHbIMU CTOPOHAMM.
0 CBoWMCTBa M NPU3HAKKM NapannesbHbIX

> NPAMbIX.
Yrbl C COOTBETCTBEHHO NAapanneNbHbIMM

51 W NepneHauKynApHbIMU CTOPOHAMMU.
PeweHne 3apau

52 CyMma yrnoB TpeyronbHMKa

53 Teopema 0 cymme yrioB TPeyronbHUKa

54 CyMma yrnoB TpeyroabHMKa

55 Cymma yrnoB TpeyrosbHuUKa. PeweHne
33ga4

56 BHelwHWe yrabl TpeyronbHUKa.
BHewwHMe yrabl TpeyronbHuKa. PeweHune

37 3aga4
Cymma BHYTPEHHMUX yri10B

58 MHOTOYro/IbHMKa U CYMMA BHELLHMUX
YINOB BbINMYKJA0Or0 MHOFOYro/IbHMKa
Cymma BHYTPEHHUX YrnoB

59 MHOFOYTrO/IbHMKA M CYMMa BHELLHUNX
YIN0B BbINMYKJA0Or0 MHOTMOYro/1bHUKA.
PeweHne 3agau
Cymma BHYTPEHHUX YrnoB

60 MHOFOYTro/IbHMKA M CYMMa BHELLHUNX

Yr10B BbINYK/IOr0 MHOMOYro/IbHUKA.
PeweHne 3agau




61

KoHTponbHaa paboTa no teme
"MapannenbHoctb. Cymma yrnos
MHOTOYro/ibHMKa"

62

MpW3HaKK paBEHCTBA NPAMOYrOJIbHbIX
TpeyronbHMKoB. HekoTopble CBOMCTBA
NPAMOYTo/IbHbIX TPEYro/IbHUKOB

63

MpU3HaKK paBeHCTBa NPAMOYTrO/ibHbIX
TpeyroibHMKOB. PelleHure 3aga4

64

MepneHAVKYNAP U HAKNOHHaA
PaccToAHWe OT TOYKM 4,0 NPAMOK

65

CBOMCTBO MeAnaHbl NPSMOYro/IbHOro
TPEyrosibHWKa, NPOBEAEHHON K
rMnoTeHyse

66

CBOICTBO MeAMaHbl NPAMOYro/IbHOro
TPeyro/sibHWKa, NPOBEAEHHON K
runoTteHyse. PeweHne 3agay

67

68

69

MPAMOYro/ibHbIN TPEYroNbHUK C YI/10M B
30 rpapycos
MPAMOYro/ibHbIN TPEYroNIbHUK C YI/1I0M B
30 rpagycos. PeweHune 3agay

COOTHOLWIEHMA MEXKAY CTOPOHAMMU U
yrnamu TpeyrosibHUKa. Teopema o
COOTHOLLEHUAX MEXAY CTOPOHAMM U
yrnamu TpeyrosbHuKa

70

COOTHOLIEHMA MeXKAY CTOPOHAMM U
yrnamu TpeyronbHuka. PeweHune 3agad




71

HepaBeHCTBO TpeyrosibHMKa.
HepaBeHCcTBO O A/IMHE NOMAHOM

72

HepaBeHCTBO MeXKAay NepneHaNKyAapom
W HaKNOHHOM. PaccToAaHMe OT TOUKM A0
npAMoi

73

KoHTposbHas paboTa no Temam
"Mpsamoyro/ibHble TPEYroNbHUKK",
"leomeTpunyeckne HepaBeHCTBA"

74

OKpY»HOCTb, XOpAbl U ANAMETPbI, UX
CBOMCTBA

75

76

77

78

79

80

OKpY»XHOCTb, XOpAbl U ANAMETPbI, UX
cBoicTBa. PelweHne 3aga4

B3avMHOe pacnonoKeHne OKPYKHOCTU U
npaAmoit. KacatenbHan v ceKkyLiasn K
OKPYKHOCTH

B3avMHOe pacnonoKeHne OKPYKHOCTU U
npaAmoit. KacatenbHan v ceKkyLan K
OKPYKHOCTMU.

B3aMMHOEe pacnonoXKeHne OKPYKHOCTU U
npAmoit. KacatenbHan v ceKkylan K
OKPYKHOCTH

OKpY»XHOCTb, BMMCAHHAA B yron.

lpPagycHaa mepa Ayru OKPYKHOCTH.

OKpy*KHOCTb, BNMCaHHaA B yron. Teopema
0 BnucaHHom yrne.PeweHune 3aaau.

81

lNoHATHE O reomeTprUYECKOM MecTe




TouYeK. Mprmepbl reoMeTpPUYECcKUX MmecT
TOYEK Ha NJIOCKOCTH

82

lNoHATHE O reomeTpUYECKOM MecTe
To4eK. [lpnmepbl reomeTpruyYecKkmMx mect
TOYEK Ha NAOCKOCTH

83

OnncaHHaA OKPYXHOCTb TPEYroNbHUKA,
eé ueHTp

84

85

86

OnncaHHaA OKPYXHOCTb TPEYroNbHUKA,
eé ueHTp

MeToza reomeTpruyecKUx MecT TO4eK Npu
peleHnn reomeTpmyeckmx 3agau

MeTtog, reoMmeTpnvyeCknx MecCTt ToOYEK nNpu
peweHnn reomeTpnvyeCcknx 3agad

87

MeTop, reomeTpunuyecknx mecTt ToueK npu
peweHnn reomeTpnyeCcknx 3aaad

88

MeTop, reomeTpunuyecknx mecTt ToueK npu
peweHnn reomeTpnyecKkmnx 3agauy

89

Ob6ocHOBaHMA NPOCTENLLNX NOCTPOEHWUNA,
3Tanbl 3a/1a4M HA NOCTPOEHMUA, peLleHmne
3a/1a4 Ha NOCTPOEHUNE LIUPKYIEM U
JINHENKOM

90

Ob6oCcHOBaHMA NPOCTENLLNX NOCTPOEHUN,
3Tanbl 33/1a4N Ha MOCTPOEHMUSA, peLleHne
3344 Ha NOCTPOEHME LUPKYNEM U
NINHENKOM

91

KoHTponbHana paboTa no teme




"OKpy»KHOCTb. l[eOMeTpuyecKkne mecta
ToYek. MoCTPOEeHMA C MOMOLLBIO LLUPKYASA
N NNHENKKn"

92-94

95-97

98-102

MNoBTOpeHue n 0606LLeHne. PelneHne
33434, UANIOCTPUPYIOLLMX CBA3U MeXAY
pa3nYHbIMK TEMaMK Kypca.
TpeyronbHUKM

MoBTOpeHue n obobuieHre. PeweHne
33434, UANIOCTPUPYIOLLMX CBA3U MeEXAY
pasANYHbIMKW TEMaMMK Kypca.
MNapannenbHbie Nnpamblie

MoBTOpeHue n obobuieHre. PeweHne
33434, MANIOCTPUPYIOLLMX CBA3U MEXAY
Pa3NMYHbIMKU TEMaMM Kypca.
MapannenbHble Npamble

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




8 KJIACC

Ne
n/n

Tema ypoka

[Tapannenorpamm, ero cBONCTBa

KoaunuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Tapannenorpamm, €ero nNpu3Haku U
CBOICTBA

[Tapannenorpamm, ero npu3HaKu

[Tapannenorpamm, €ro Npu3Haku U
cBoiicTBa. Pemenue 3amay no teme:
[Ipu3naku napaunenorpamma

[Tapannenorpamm, ero Npu3Haku U
cBoiicTBa. Pemenue 3amad mo teMe:
CBoiicTBa napasienorpaMma

[IpssmoyronbHUK, poMO, KBaJpar, UxX
IIPU3HAKU U CBOMCTBA
[IpsiMoyroiabHUK, pOMO, KBaJpaT, UX
IIPU3HAKU U CBOMCTBA

[IpsimoyronbHUK, poMO, KBaJpat, UxX
MpU3HAKKU U CBOMCTBA. Pemenue 3amad no
teme: [IpAMOyronbHUK,

[IpsimoyronbHUK, poMO, KBaJpat, UxX
MPU3HAKKU U CBOWCTBA. Pemenue 3amad no
teme:KBanpart, pom6

10

CpenHsist TMHUS TPEyrojbHUKa

11

CpenHsist TuHUSA TpeyrojpHUKa. Pemenue




3aagad.

Tpanenus. PaBHoOenpeHHas Tpamnenus, eé

12 . 1
CBOICTBA U IPU3HAKU

13 Tpavneuml. PaBHOOempeHHas Tpamemnus, eé |
CBOWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 CpenHsist TuHUS Tpaneuu 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema 0 TPONMOPLUMOHAIBHBIX OTPE3KaAX 1

19 TeopeMa o0 mpOMOPIMOHATIBHBIX OTPE3Kax 1

20 IMenTp Macc TpeyrojabHUKa 1

21 LleHTpasibHO-CUMMETPUYHBIE PUTYPBI 1

) KonTponbHas padota no teme |
"YeTbIpEXyroJbHUKN"

” ITonoGue TpeyroibHUKOB, KOA(PHUIHUEHT 1
no00us

24 [TogoOue TpeyroabHUKOB, KOA(PHUITHEHT 1
no100us

25 [Ipu3naku mo1o6ust TPEyroabHUKOB 1

26 [Tpu3Haku mo100us TPEYTrONIbHUKOB 1

27 [Ipu3naku mo1o6ust TPEyroabHUKOB 1
[Tpu3Haku mo100us TPEYTrONIbHUKOB

)8 . Bropoii npusnak nmomgoous !

TPEYroJIbHUKOB




[Tpu3naku mog00Us TPEYTOIHLHUKOB

29 Tperuit npuszHak nog00us TPEYTrOJIbHUKOB.

30 [Tpu3Haku mo100us TPEYTrONIbHUKOB
[Ipumenenue mogooust NP perieHuH

31 MPaKTUYECKUX 3a7a4. I3meputenbHble
paboThl HA MECTHOCTH.

1 [Ipumenenue nogo0Ous Mpu pelIeHun
MPAKTUYECKHX 3a7a4

13 [Ipumenenue nmogo0us Mpu pelIeHun
MPaKTUYECKUX 3a/1a4

34 [Ipumenenue mogooust MpU perieHUH
MPAKTUYECKHX 3a7a4

35 [IpumeneHnue nmogo0us MpU pelIeHUN
MPAKTUYECKHX 3a71a4

36 [IpumeneHnue nmogo0us Mpu pelIeHUN
MPaKTUYECKUX 3a/1a4

37 BBenenuve noHsTHs npeodpa3oBaHUs
noj1o0us ¥ Mot00HBIX GUryp

38 Kontponbras padota mo teme "Ilomooue"

39 ITonsarue mrontagu. CBoiicTBa ILIOIIAAEN
reoMeTpUYECKUuX QUryp
[Tonstue nnomaau. CoiicTBa mionaaeu

40 reoMeTpHUECKUX HUryp
[1nomaae MHOTOYTroJIbHUKA
TToustue mwiomanu. CBoNcTBa IJIOMIAaAEH

41 reOMETPHUECKUX HUryp

MNnowaab MHOrOyrosbHMKa. PeweHune
3aau




42

[Ipocreiimme hopMyIbl s TUIOIIA U
TPEyroJIbHUKA, MapajuiejorpaMmma, pomoa
U Tpanemnuu

[Tnomanp nmapauienorpamma

43

[Tpocreiimme hopMyIIbl s TUIOIIA U
TpEyroJibHUKa, MapajuiesorpaMmma, pomoa
U Tpareuuu.

[Tnomanp napamienorpamma. Pemenre
3a1a4

44

[Tpocreiimme GopMyITbI s TUIOIIA A
TPEyToJIbHUKA, IMapajuiejorpaMmma, pomoa
U Tpanenuu

[Tnomanp TpeyroapbHUKa

45

[Ipocreitmme GopmMyIbl AJIs IIIOIIAINA
TpeyrojbHHUKa, MapaienorpaMmma, pomoa
U Tpanenuu

[Inomane TpeyronpHuka. Pemenue 3amau

46

[Ipocreitmme GopmMyIbl A MII0IIAINA
TpeyroJibHUKA, TapajuiejorpaMmma, pomoa
Y Tpamnenuu

[Imomane Tpaneunu

47

48

[Ipocreitmme GopMyIibl A1 TOIIAANA
TpeyrojbHUKa, MapaiienorpaMmma, pomoa
Y Tpamnenuu

[Imomane Tpaneunu. Pemenue 3anau
[Ipocreiime hopMysIbl AT MIIOMIAIN
TpeyrojbHUKa, MapaienorpaMmma, pomoa
u Tpanenuu. [nomans TpeyronpHukKa.
®opwmyna ['epona.




49

50

51

[Ipocreiimme hopMyIbl s TUIOIIA U
TpEeyroJibHUKA, TapajuiejorpaMmma, pomoa
U Tpanenuu

Pemrenne 3agaud mo reme:Ilnomann
napajuiejiorpaMmma, TpeyrojbHHUKa
[Tpocreiimme hopMyIIbl s TUIOIIA U
TpeyrojbHUKa, mapaierorpaMma, pomoa
U Tpanenuu

Pemenue 3amau o teme: ] inontane
Tpamnenuu, pomoa

[Tnomaan momoOHeIX Guryp. O mogodbun
IPOU3BOJIBHBIX QUTYP

52

53

[Tnomanu nogoOHbIX puryp. OTHOIIEHUE
ionaien nofo0HbIX GuUryp

[Tnomanu nomnobubIx uryp.Pemenue
3aga4

54

Kontponbnas padota mo teme "Ilnomans"

55

56

Teopema I[Tudaropa

[Tpumenenue Teopems [Iugaropa npu
pelIeHNH MPAKTUYECKUX 3a/1a4

57

[Ipumenenue Teopemsl [udaropa npu
pelIeHIH MPAKTUIECKHUX 32149
Teopema, obparnas Teopeme [Indaropa

58

[Ipumenenue Teopemsl [udaropa npu
pelIeHnH TPAKTHYECKUX 3a7a4
Teopema, obpatnas Teopeme [ludaropa.
Pemrenue 3agau.

59

[Tpumenenue Teopems [Iugaropa npu




PCHICHUU MMPAKTUYCCKUX 3a1a4

60

61

[Ipumenenue Teopemsl [Tudaropa npu
pelIeHUU TPAKTUYECKUX 3a]1a4

[IpornopuroHaibHBIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE

62

[IponopumoHanbHbIE OTPE3KU B
MPSAMOYTOJIbHOM TPEYTOJIbHUKE.
W3meputenbHbie pabOThl HA MECTHOCTH.

63

[IponoprronanbHbIE OTPE3KU B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
Pemrenne 3amau Ha BbIYMCIIEHHE KaTeTa
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

64

[IponopumoHanbHbIE OTPE3KU B
MPAMOYTOJIbHOM TPEYTOJIbHHUKE

Pemrenne 3amad o BeICOTE IPSIMOYTOJIBHOTO
TpEyroJibHUKa NPOBEACHHON U3 BEPIINHBI
MIPsIMOTO yria

65

[IponoprroHanbHbIE OTPE3KH B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
Pemenne 3ana4 Ha HaXOXKACHHUE CTOPOH
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA

66

67

[IponopuronanbHbIE OTPE3KH B
MPSIMOYTOJIBHOM TpEYroJibHUKE. Pemenne
3aJ1a4 110 BCEU TeMe

CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC
OCTpOTO yria NpsIMOYTOJIBHOIO
TPEYroJIbHUKA




68

69

70

71

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
OCTPOrO yria IpsIMOYrOJbHOIO
TpEyroJIbHUKA

Pemenue 3agau no reme: CuHycC, KOCUHYC,
OCTPOTO yriia MpsSIMOYroJILHOTO
TpPEeYroJbHUKA

Cunyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
OCTPOTO yria IpsIMOYrOJIbHOTO
TpEyroJbHUKA

Pemenue 3amau mo treme: TaHTeHC 1
KOTaHI'€HC OCTPOTO yria IpsSMOYTroJbHOIO
TpeyroJibHuKa

Tpuronomerpudeckre GyHKIUHU YIIOB B
30°, 45° u 60°.

Tpuronomerpuyeckue GyHKIIUH YTIIOB B
30°, 45° u 60°. Pemenue 3amau

72

KonTponbnas pabora no teme "Teopema
[Tudaropa u Hayana TpuronomeTpun"

73

74

BrucanHble U LIEHTPaIbHBIE YIUIBI
entpansHble yribl. Pemenue 3ana4.

BrucanHble U LIEHTPaAIbHBIE YIUIbI
TeopeMa 0 BIIMCaHHOM yTII€.

75

Brnncannble v ieHTpaIbHbIE YTIIbI




Bnucannsie yribl. Penienue 3anay.

Brmcannsie u HECHTpAJIbHBIC YTIJIbI.

76
Pemenune 3amad.
77 VYron Mexay KacaTeJIbHOU B XOpA0ou
73 VYrois Mexay KacaTeJIbHOW U XOpJAOU
Pemenne 3amad.
79 YTIiael MEXAY XOPAAMU U CEKYLIIUMU
20 VYTriael MEXAY XOpPAaMU U CEKYILIUMHU
Pemenue 3amay.
81 Brmcannbie 1 onvcaHHEIS
YEeTBIPEX YT OJIbHUKU
Brmcannbie 1 onyucaHHEIC
82 YETBIPEXYTOJILHUKU
Pemenne 3amad.
23 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO
YETBIPEXYTOJIbHUKA
CBoiicTBa ¥ MPU3HAKK BIHCAHHOTO
84 YEeTBIPEXYTOJIbHUKA
Pemenue 3agau.
g5 CBoiicTBa ¥ MPU3HAKH BIHCAHHOTO
YETBIPEX YT OJIbHUKA
26 CBoiicTBa ¥ NpU3HAKHU BIMCAHHOTO
YETBIPEXYTOJIbHUKA
g7 B3anMHOe pacnionokeHue 1Byx
OKPY>KHOCTEH
B3anMHOe pacnonoxeHue 1Byx
88 OKpY>KHOCTEH

Pemrenue 3agau.




89

Kacanue okpyxHocTe

90

91

Kacanue okxpyxHocTeR
Pewmenne 3anau.

OO6mue KacaTenbHBIC K IByM
OKPY)KHOCTSIM

92

Kontposnbnas padota o teme "Yriabl u
YeTHIPEXYTOIbHUKY, CBSI3aHHBIC C
OKPY>KHOCTBIO"

93

[ToBropenue u o6o0menue. Pemenne
3a7a4, MJUTIOCTPUPYIOLINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
YeTsIpexyroJbHUKN

94

[ToBTOpenue u obod1eHue. Peenue
3a]a4, WJUTIOCTPHUPYIOUINX CBSI3U MEKITY
Pa3iIMUHBIMU TCMAMHU KypcCa.
[Tapannenorpamm, ero Npu3Haku U
CBOMCTBA
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[ToBTOpenue u o6obmeHne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3J'II/I‘—IHI)IMI/I TeMaMHu Kypca

[Tonob6ue duryp

96

[ToBTOpenue u o6obmeHne. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3J'II/I‘—IHBIMI/I TeMaMHu Kypca

[TogoOue TpeyroJbHUKOB
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[ToBTOpenue u o6obmeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY




pa3TUYHBIMU TEMaMHU Kypca
Teopema [Tudaropa

98

[ToBropenue u o6o0menue. Pemenue
3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca
[Tpumenenne Teopems [Iugaropa npu
pELIEeHNN IPAKTUYECKUX 3a7a4
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[ToBropenue u o6o0menue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca
Bnucanneie n LHCHTPAJIbHBIC YIJIbI

100

[ToBTOpenue u o6od1eHue. Pemenne
3a]a4, WJUTIOCTPHUPYIOLINX CBSI3U MEKIY
Pa3IMUHBIMU TEMAMHU KypcCa. Bnucannsie n
OIMCaHHbIE YEThIPEXYTOJIbHUKU.

101-
102

[ToBTOpenue u o6od1eHue. Pemenne
3a]a4, HIUTIOCTPHUPYIOUINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca
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