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INOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus Kak OAMH W3 OCHOBHBIX pa3felioB IIKOJbHOW MaTeMaTHKH,
UMEIOLINI CBOEH I1eNbI0 00€CIIeYnTh U3YYeHHE CBOMCTB M pa3MepoB (puryp, ux
OTHOIIEHUH M B3aUMHOE pAaclOJOXEHHE, ONUpaeTcs Ha JOIMYECKYIO,
JI0Ka3aTeNbHYIO JUHMIO. LIeHHOCTh M3y4yeHHs NeOMETPUM Ha YPOBHE OCHOBHOIO
o011ero o0pa3oBaHUs 3aKJIIOYAETCS B TOM, UTO OOYyYaroMIMiCS yUYUTCS POBOAUTD
JI0Ka3aTeNbHbBIE PaCcCyKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHs, JOKAa3bIBATh
UCTUHHBIE YTBEPKJIEHUS U CTPOUTh KOHTPHPUMEPHI K JOXKHBIM, IPOBOAUTH
pacCyXAeHHs «OT TPOTHUBHOIO», OTIMYAaTh CBOWCTBA OT IIPU3HAKOB,
dbopMyIUpOBaTH OOpPATHBIE YTBEPKACHUS.

Bropoii menpio u3ydeHHs] TE€OMETPHUM SIBISIETCS HCIOJIb30BaHHE €€ Kak
MHCTPYMEHTA MPU PEIICHWH KaK MaTeMaTHYeCKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOLIUXCS B peajbHOM KU3HU. OOyyarouuiics JOJDKEH Hay4YUTbCs
ONpEAEINTh F€OMETPUUECKYIO0 (PUTYpYy, ONHCATh CIOBAMHU JIAHHBIM 4EepTEX WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJIBHOTO y4acTKa, pacCUuTaTh HEOOXOJUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kalenst mwiu TpeOyemble pa3Mepbl rapaxa s aBTOMOOMIIAL.
OTOMY COOTBETCTBYET BTOpasi, BHIUMCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPUH.
ITpu pemeHny 3agad MPaKTUYECKOTO XapakTepa OOy4YaroLIUICS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJEIN  PEAJbHBIX JKU3HEHHBIX CUTyalud, IPOBOAUTH
BBIUKCJICHHS U OLICHUBATh aJIEKBATHOCTbH MOJIYY€HHOT'O pe3yibTara.

KpaitHe BaxHO MOAUEPKUBATH CBSI3U T€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMi, MOTUBUPOBATh HCIOIb30BaTh OMPEIEICHUS T€OMETPUUECKUX (PUryp
U TOHATUH, JIEMOHCTPUPOBATH NPUMEHEHUE IOJYyYEHHBIX YMEHUH B (U3HUKE U
TEXHUKE. OTH CBSI3M Haumbojee SApPKO BUAHBI B Temax «BekTopsl»,
«Tpuronomerpuyeckue cootHomeHus», «Merox koopauHat» U «Teopema
[Tugaropar.

VY4eOHbIil kypc «l'eoMeTpus»y BKIIOYAET CIEAYIOLIUME OCHOBHBIE DPa3felibl
comepxkanus: «l'eomerpuueckue GuUrypsl M HUX CBOWCTBa», «V3MepeHue
rE€OMETPUUYECKUX  BEIMUYMH», «JleKapTOBbl KOOpAMHATBHI HA  IIJIOCKOCTH,
«BexTope», «JIBrmxenus miaockoctny, «lIpeodpazoBanust mogo0us».

Ha usyuenne yueOnoro kypca «I'eometpus» orBogutcs 204 yaca: B 7 kiacce
— 68 gacoB (2 Jaca B Henelnw), B 8 kiacce — 68 yacoB (2 yaca B He/el0), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA
7 KUIIACC

HauvaneHabie nonATHA TeoMeTpun. ToUka, mpsiMas, OTPE30K, Jyd. YToJ. Buasl
yrioB. BeprukanbHbele M cMexHbIE yIubl. buccexkrpuca yria. JlomaHas,
MHOIOyroyibHuK. [IapannenbHOCTh U EPIIEHINKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPY’KAOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOULIBIO LMPKYJISA MU JIMHEWKU. TpPEyrojibHUK.
Bricora, Mmennana, OriccekTpuca, UX CBOWCTBA.

PaBHoOenpeHHbIE W PaBHOCTOPOHHHMM  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKUM pPaBHOOEAPEHHOIO TpeyroyibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa ¥ MPU3HAKKU NapajuieabHbIX NPsAMbIX. CymMMa yrjioB TPEYroJIbHHUKA.
Bremnune yrisl TpeyroiapHHUKa.

[IpsmMoyrosibHbIN  TpeyroiabHUK. CBOWCTBO MeAMaHbl MPSIMOYTOJBHOTO
TPEYrOJIbHWKA,  INPOBEACHHOW K  runoreHyse. lIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJBbHUK C yIiIoM B 30°.

HepaBencrtBa B reoMerpuu: HEpPAaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema O OosblieM yrie u Oonbliell CTOPOHE TPEyroJbHUKA.
[lepnenauKyIIsip ¥ HAKJIIOHHAS.

['eomeTpuyeckoe MecTO TO4YeK. buHccekTpuca yriia W CEpeIUHHBIN
NIEPIICHINUKYJIAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

OKpy>KHOCTb M KpyI, XOpAa UM JWaMeTp, HUX CBOWCTBAa. B3aumHoe
PaCIIOJIOKEHUE OKPYKHOCTU U IpsAMou. KacarenpHas M ceKylas K OKPYKHOCTH.
OKpyXHOCTb, BIIMCAaHHAas B yroi. BrnucaHHas M oONMCaHHAs OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapamnenorpamMm, ero npu3Hakyu U CBOKWCTBA. YacTHbIE
Cllyd4au MapajijieiorpaMMoB (IIPsIMOYTOJIBHUK, poMO, KBaapar), UX MPU3HAKH U
cBoiicTBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKH.
[IpsiMoyroJibHas Tpaneuus.

Meron yaBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMa O POIOPLUUOHAIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpaneuuu. LeHTp Macc TpeyrojpHUKa.



[Togobue TpeyrodbHUKOB, Kod(pdunueHt momodus. I[lpusznaku mogoOus
TPeyrojabHUKOB. [I[puMeHeHne nogo0us npu pelieHu NPaKTUYECKUX 3a/1a4.

CpoiicTBa muomaael reomerpuueckux ¢uryp. @opmynbl Ui IJIOLIAAN
TpeyrojbHHKa, HapamienorpaMma, pomba u Tpanenuu. OTHOIIEHHE IJIOIAAeH
noI00HBIX (uUryp.

Borurcnenue miomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATOM
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
NPAKTHYECKHX 3ajad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO YIJia MPSIMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUroHOMETpUYecKue (HyHKIUU
yriioB B 30, 45 u 60°.

Brnucanable M LEHTpanbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM U XOPIOHU.
Yrael  MEXIy ~XOpJaMH U CEeKyUMMH. BrucaHHple U ONKCaHHBIC
4eThIpEXYroJbHUKU. B3aumMHOe pacnosiokeHue JByX OKpykHocTted. Kacanue
okpyxHOcTel. O0ue KacaTeabHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrenc yrimoB ot O gmo 180°. OcHoBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. POPMYIIBI TPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB.
Pemienne mnpakTMyecKMxX 3amad C HCIOJB30BAHUEM TEOPEMBl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodus. [lono6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIIUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

Bekrop, ammHa  (MOmynb) — BEKTOpa,  COHANpPABICHHbIE  BEKTOPBI,
MIPOTUBOIOJIOKHO  HAIIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTel BekTtopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PABHEHHUS NPSIMON U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPYKHOCTEN U MPSIMBbIX. MEeTOI KOOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHa OKpyxkHOCTH. I'pamycHas w
paguaHHas Mepa yIvia, BBIUYMCIECHHWE IJIMH AYr OKpyxkHOocTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBKEHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpuUH (uryp (djaeMeHTapHbIe
npeactasienus). [lapannensHelii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) narpuoTHYecKOe BOCIUTAHME:

NpOSIBJICHMEM HMHTEpeca K TNPOLUIOMY U HACTOSIIIEMY POCCHUHCKON
MaTeMaTUKH, [IEHHOCTHBIM OTHOUIEHWEM K JIOCTHXKEHUSIM  POCCUHCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peasiu3alluu €ro
mpaB, TPEICTAaBICHHEM O MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUU, MPOIEAYP TPaKIaHCKOTO OO0IIecTBa (Harpumep,
BBIOOPBHI, OMPOCKI), TOTOBHOCTHIO K OOCYJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MpaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HayKHh, OCO3HAHHWEM BaXKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEUICHUU MPAKTUYECKUX 3a/ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOIO
0o0pa3oBaHMs Ha MPOTSHKEHUM BCEH >KU3HU Uil YCHEUIHOW MpodecCHOoHaNbHOU
NEATETLHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOEHUEM WHIWBUIYATbHOU TPACKTOPUHU 00pa30BaHUsI M )KH3HECHHBIX IJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  OMOILIMOHAILHOMY W 3CTETHMYECKOMY  BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHUH, PACCYXKICHUN, YMEHHIO BHJICTbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHMS:

OpUEHTAllUe B JIEITEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEAICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, IPUPOIBI U
oOmrecTBa, TOHMMAHWEM MATEMATHYECKOW HAyKW Kak chephl dYeIoBEYeCKOU
JEATEIIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIsl PA3BUTHUS LMBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTEMAaTHKW U MATEeMaTHYE€CKOW KyJIbTYpOH Kak CpelICTBOM
NO3HAHUS MHpA, OBJIAJICHUEM TMPOCTEHIIMMH HaBBIKAMHU HCCIEI0BATENbCKON
JEATEIIbHOCTH,



6) ¢usmueckoe BocnuTaHue, GopMHpPOBAHHME KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArOMOJIY YU

FOTOBHOCTBHIO MPHUMEHSTh MATEMAaTHUYECKUE 3HAHUS B HMHTEpecax CBOErO
3I0pPOBbsl, BEICHHSI  3JA0POBOrO  oOpa3a JKM3HH  (3J0pOBOE  IHUTAHHUE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (unvecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBblKa pedIEeKCHU, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY W TaKOTO e IpaBa JIpyroro 4ejaoBeka;

7) 3K0JI0THYeCKOE BOCIIMTAHUE:

OpHEHTallMel Ha MPUMEHEHNE MATeMaTUYECKUX 3HAHUM NIl pelieHus 3a7ay
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpebl, IJIAaHUPOBAHHUS TOCTYNKOB U
OLICHKA HMX BO3MOXHBIX TOCJIEACTBUN [JIs1 OKPY)KAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIpHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIEM U MyTEeH X pelIeHuUs;

8) ajanranus K U3MEHAWINMMCSH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, IMOBBILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTU Y€pe3 MPAKTUUYECKYIO E€SATEIbHOCTh, B TOM YHMCIIE
YMEHHUE YUYUTHCS Yy JPYTHX JIOJeH, MpuoOpeTaTb B COBMECTHOW JEATEIHHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEOOXOMMMOCThIO B (OpMUPOBAaHMM HOBBIX 3HAHWK, B TOM YHCIE
dbopMyIUpoOBaTh WU, OHITHUS, TUIIOTE3bI 00 OOBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMi0, BOCIPUHUMATh
CTPECCOBYIO CHTYAIlMIO KaK BBI30OB, TPEOYIOIMMIA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] W JeWUCTBUSA, (HOPMYJIUpPOBATH U OIEHUBATh PHUCKU U
MOCJIEACTBUS, POPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:

e BBUBJSATh U XapPaKTEPU30BATh CYIIECTBEHHBIEC MPU3HAKA MATEMATUYECKUX
00BEKTOB, TOHSTHI, OTHOIICHWH MEXTy TMOHATUIMH, (OPMYIHPOBATH
ONpENCNICHUs]  MOHSATHUM, YCTAHABIMBAaTh  CYIIECTBEHHBIM  MPU3HAK
KiaccupuKalu, OCHOBaHUS [Jisi OOOOIIEHHS W CPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W  MPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, C€AMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIBISITD ~ MAaTEMaTU4YECKME  3aKOHOMEPHOCTH,  B3aUMOCBA3HM U
OPOTUBOpEUMs] B (pakTaxX, J[aHHBIX, HAOJIOJICHUSAX U YTBEPKACHMIX,
npemaraTb KpUTEPUM IS BBISIBJICHUS 3aKOHOMEPHOCTEN M IPOTUBOPEUNIL;
JenaTh BBIBOJABI C HCIOJb30BAHMEM 3aKOHOB JIOTMKH, JOEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKAECHUU (IIpSIMBbIE U OT
IPOTUBHOI'0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAMBATH APTYMEHTALMIO, MPUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh Crmoco0 pemieHus y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEUICHMs, BBIOMpATh HauOoJiee MOAXOAAIMN C Yy4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeHCTBUA:

WCITOJI30BaTh BOMPOCHI KaK HMCCIICOBATEIbCKUNA WHCTPYMEHT ITO3HAHMS,
dbopMynIUpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTHBOpEUne, mpodiemMy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIMI0, MHEHHE,

MPOBOJUTH TO CAaMOCTOATEIHLHO COCTaBICHHOMY TUIAHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOSITENIbHO (hopMyIHpoBaTh 00OOIIEHUS M BBIBOJBI 10 PE3yJIbTaTaM
MPOBENEHHOTO HAOJIIONCHHS, HWCCICAOBAHMS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJOB M 000OICHUI;

IPOTHO3WUPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATH
MPEIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBHUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HUHGOpPMAIlUHU, JTaHHBIX,
HEOOXOUMBIX JJISl pEeLIeHHs 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBaTh M HHTEPIPETUPOBATH
UH(POPMALIMIO Pa3IMYHbIX BUIOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (OpMYy MpEACTaBICHHUs HHPOPMAUUU U HIUIIOCTPUPOBATH
peliaeMble 3ajjaud CXeMaMH, JAMarpaMMaMH, HHOM TrpaduKod M HX
KOMOUHAIUSIMU,

OLICHMBATh HAJEKHOCTh HMHPOpPMALMHU [0 KPUTEPUSAM, IPEIIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

BOCIIPUHUMATDL U (I)OpMy.HI/IpOBaTB CYXKIACHUA B COOTBCTCTBUU C YCIIOBUAMU
H nejsiMu 06IJ_ICHI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPpA’KaThb CBOIO TOYKY 3PCHUS



B YCTHBIX U TMHCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHUS MO XOJIy PEIICHUs
3a/1a4¥, KOMMEHTUPOBATh TIOJyUYEHHBINA PEe3yIbTaT;

B X07ic 00CY)XKJIEHHUs 3a7]aBaTh BOIIPOCHI 1O CYIIECTBY OOCYKIaeMOU TEMBI,
npo0JieMbl, perraeMoil 3ajaur, BbICKa3bIBaTh UJI€U, HAICJIEHHBIE HA MOMCK
pEIIeHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHMAJNIora, OOHApPYKMUBATh pa3iMuie M CXOJCTBO IO3WIIUN, B
KOPPEKTHOH Popme popMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEACTABIATh  PE3yNbTaThl  PEIICHUS  3a/adyw, IKCIEPUMEHTA,
UCCIIEIOBaHMSI, IPOEKTA, CAMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBHICTYILIICHUS
¢ y4€TOM 3a7a4 Mpe3eHTAIlMH U OCOOCHHOCTEN ayUTOPHH;

MOHUMATh ¥ UCIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW ¥ WHANBUIYATbHON
paboThI TPH PEIICHUN yU4eOHBIX MAaTEMaTHIECKUX 3a]1a4;

NPUHUMATh 11€]h COBMECTHOM JESITEIIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM palOThl, pacmpeaensiTh BUIbl padOT, JOrOBapUBATHCA,
00CYXKJIaTh MPOIIECC U pe3yJbTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXAeHUs, OOMEH
MHEHUSIMH, MO3TOBBIC IITYPMBbI 1 JPYTHUE), BHITOIHATH CBOIO YacTh PabOTHI
U KOOPIAMHHPOBATH CBOM JCUCTBUS C JPYTUMHU YJICHAMH KOMAaH/IbI,
OIICHMBATh KAadeCTBO CBOETO BKJaJla B OOMIMH TPOAYKT IO KPUTECPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, aJrOPUTM pEIIeHUs 3a7ayu (Ui ero
4acTh), BBIOMpATh CMOCOO pelieHus ¢ YU4ETOM MMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BAapUAHTHI PEIICHUN ¢ YYETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTpOJIL, IMOIUOHAJIBLHBbIN HHTE/JIEKT:

BJIaJI€Th CIIOCOOaMM CaMOINPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTaTa
pelIeHus MaTEMaTUYECKOM 3a1a4H;

IIPEABUACTD TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTbH P PEUICHUH 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
Hal/ICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHOM LEIU U
YCIOBUSIM, OOBSCHATh NMPUYUHBI JAOCTH)KEHMS WM HEIOCTHIKEHUS LENH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOyuenus B 7 KJjacce OOYYAIOMIMICS TOJYYHUT CICTYIOIIHE
peIMeTHbIEC PEe3yIbTaThI:

Pacrio3naBaTh UW3y4eHHbIE TE€OMETpUYECKHE (QUTYpbl, ONpPEeNeNsiTh HX
B3aMMHOE pPaCIOJIOKEHUE, H300pakaTh TeOMETpUUECKUE (UIYypbl, BBINOJIHATH
YepTeXH MO YCIOBHIO 3anayd. M3MepsaTh JMHEWHbIE W YIJIOBBIC BEIMYUHBIL.
Pemats 3a1aun Ha BHIYMCIICHUE IJIMH OTPE3KOB M BEJIMYHUH YTJIOB.

Henate rpyOyl0 OILIEHKY JMHEWHBIX M YIJIOBBIX BEJIMYUH MPEIMETOB B
peaabHOM KU3HU, Pa3MEPOB MPHUPOAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
00BEKTOB MO MOPSIJIKY BEIMYUHBI.

CTpouTh 4epPTEKU K TEOMETPUUECKHUM 3a/1a4am.

[Tonp30BaThCs MpU3HAKAMH PAaBEHCTBA TPEYTOJBHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33]1a4.

[IpoBOIUTH JIOTUYECKUE PACCYKIECHUS C UCIOJb30BAHUEM I'€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThcs NpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TpPEYTOJIbHHUKOB,
CBOICTBOM  MEIMaHbl, TMPOBEAEHHONM K  THUIOTEHY3€  MPSIMOYTOJIHHOTO
TPEYroJIbHUKA, B PEIIEHUH F€OMETPUUYECKUX 3a]1ay.

Onpenensts napamuieIbHOCTh NPSIMBIX C TOMOUIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMHU cekymas. OnpenensTh NapauiebHOCTh IPSIMBIX C IMOMOIIBI0 PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM NPSIMOM A0 TOYEK IAPYTOU MPSAMOU.

Pemate 3amaun Ha KaeT9aTon Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTb YHUCJIOBbIE M OYKBEHHbIE 3HAUCHUS
yIJOB B TEOMETPUYECKMX 3aJadyax C HCIOJIb30BAHUEM CYMMBbI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpU
NEPEeCeYeHNH JABYX IMapajyIeNIbHbIX MPSAMBIX cekyled. Pemarh mnpakTuueckue
3a/1auv Ha HaXOXJCHHUE YTJIOB.

Brnanets MNOHATHEM TIeOMETPUYECKOr0 MeCTa TOuYeK. YMETh OMNpenessTh
OMCCEKTPHUCY yIJla U CEPEeIUHHBIN NEPIEHAUKYISAP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

dopmynanpoBaTh ONpEAENEHUSI OKPY>KHOCTH M Kpyra, XOpAbl M JuaMeTpa
OKPY>KHOCTH, TIOJIb30BAThCS UX CBOMCTBAMU. Y METh MPUMEHSTH 3T CBOMCTBA MpPHU
pelieHuu 3a1ay.

Brnagetp moHsATHEM ONMMCAaHHONW OKOJIO TPEYroJbHHKA OKPYKHOCTH, YMETb
HaxoauTh €€ ueHtp. [lonp3oBaThes dakTaMu O TOM, YTO OHMCCEKTPUCHI YTJIOB
TPEYroJbHUKA TEPECEKAlOTCs B OJHOM TOYKE, M O TOM, UYTO CEpEIUHHBIC
NEPHEHANKYJIAPHI K CTOPOHAM TPEyroJbHUKA MEPECceKatoTCs B OHOU TOUKE.

BnaneTs nmoHsiTHEM KacaTeNbHOW K OKPY>KHOCTH, MOJIb30BAThCS TEOPEMON O
NEPIEHIUKYIAPHOCTU KacaTeabHON U pajyca, MPOBEAEHHOTO K TOUKE KaCaHUs.



[Tonb30BaThCA MPOCTEUIIMMU T€OMETPUUYECKUMHU HEPABEHCTBAMM, TIOHUMATh
UX MPAKTUYECKUA CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TOMOUIBIO [IUPKYJIS U
JIMHEUKHU.

K koniy oOyuenus B 8 kiacce oOydYarOHIMICS TOJYYHUT CIEAYIOIINE
peIMEeTHbIE PEe3yIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIbI YETBHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU MPHU PEUICHUH T€OMETPHUUECKHX 3a7ad.

[IpuMeHsATh CBOMCTBAa TOUYKM IMEPECEUEHHs] MEIUAH TPeyroJibHUKa (LIEHTpa
Macc) B peIlIeHUH 3a/1ay.

Brnagets moHaTHEM cpenHeW TUHUM TPEYTOJbHHKA W TPaneluu, NPUMEHSTH
UX CBOMCTBA NPHU pELICHHHM TreoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dasieca U TEOPEMOI O TPOMOPIIMOHATIBHBIX OTPe3KaxX, IPUMEHSATh UX JJI PEUICHUS
PaKTUYECKUX 3a]1a4.

[TpumeHsTh npu3HaKu MoJ00Us TPEYTOJLHUKOB B PEIICHUH T€OMETPUUYECKUX
3a/1ay.

[Tone3oBatbess Teopemoii [ludaropa ans pemieHuss TEOMETPUUYECKUX U
npakTuyeckux 3agad. CTpoUTh MaTEMaTHYECKYI0 MOJIeTbh B MPAKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JIe]aTh YePTEXK U HAXOAUTh COOTBETCTBYIOUIUE JJIUHBI.

Brnagerp mNOHATHSMM CHHyCa, KOCHHYyCa W TaHTE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrojabHuKa. [101p30BaThCsl ATUMH MOHATUSMU JJIS1 PEIICHUS
MPAKTHYECKHX 3ajad.

Boruucasate (paznuyHbiMU crioco0aMu) IJIOIIAIb TPEYrOJbHUKA U TUIOIIAIA
MHOTOYTOJIbHBIX ~ (puryp (MOJB3ysICh, TJI€ HEOOXOAMMO, KaJIbKYJISATOPOM).
[IpuMeHsTh MOJydeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Brnagetp MOHATHSAMH BIHCAHHOTO M LEHTPAJBHOTO YIJIA, HCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexAy XOpAaMmH (CEKyIIMMU) U YIiie MEXKIY
KacaTeJIbHOM M XOPI0M IpU pElIeHUH T€OMETPUUECKUX 3a1au.

Braners moHsTHEM ONMMCAaHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOMCTBA
OIMHMCAHHOTO YETHIPEXYTOJIbHUKA IPU PEIICHUH 3a]1au.

[TpuMeHsTh MOJydYeHHbIE 3HAHMUSI HA MPAKTHKE — CTPOUTh MaTeMaTHYECKHE
MOJIeNIU JIJIS 3a/1a4 peabHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TNpUMEHEHHWEM T0J00MS M TPUTOHOMETPHUM (TOJIB3YSCh, 1€ HEOOXOAMMO,
KAJIBKYJIITOPOM).

K koHmy oOyueHus B 9 kuacce oOydaroIIMiCA IOJIYYHUT CIEIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PAa3JIMYHbIE 3JIEMEHTHl MNPSIMOYTOJIBHOTO TPEYTrOJbHUKA («pPELICHUE



IPSIMOYTOJIBHBIX TPEYTOJIBLHUKOBY). HaXoauTh (C TOMOIIIBIO KaTbKyIATOPA) JITUHBI
Y YTJIBI JIJ1S1 HeTaOITMYHBIX 3HAYCHHIA.

[Tonmb30BaThes hopMynamu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOKJECTBOM Il HAXOXJICHUS COOTHOIICHUH MEXAY TPUTOHOMETPHUUYECKHUMU
BEITUYMHAMU.

Hcnons30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JJIsS HAXOXKJICHUST Pa3TUIHBIX
DIIEMEHTOB TPEYrOJIbHUKA («pPEUICHHE TPEYroJbHUKOBY»), MPUMEHITh WX TpU
peIIeHNU T€OMETPUIECKUX 3a/1a4.

Brnagerr monsTHsMH  mpeoOpa3oBaHUS — MOJOOMS, COOTBETCTBEHHBIX
2JIEeMEHTOB MO00HBIX Guryp. [lomp30BaThCsi CBONCTBAMHU MOA00MS MPOU3BOILHBIX
buryp, yMeTb BBIYUCIATH IJIUHBI M HAXOAWTh YIJIbI y TOMOOHBIX QUTY.
[IpumeHsTh CBOWCTBAa MOAOOMSI B TPAKTHUECKHUX 3a7avyax. YMETh NPUBOJHUTH
IpPUMEPHI TOJAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMU O MPOU3BEACHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonmb30BaThCs BEKTOpaMH, MOHUMAaTh MX TC€OMETPHUSCKUNA W (DHU3MUCCKHIA
CMBICI, TIPUMEHSATh WX B PEIICHHWH TEOMETPUYECKHX W (U3MUECKUX 3ajad.
[TpuMeHsTh CKaNIpHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKJICHUS JJIUH U YTJIOB.

[Tonp30BaThCs METOJOM KOOpPAMHAT HA IUIOCKOCTH, NPUMEHSATH €ro B
PEIICHUN TEOMETPUYECKUX U MTPAKTHUECKUX 3a7ad.

Brnagetp MOHATHSMH TPAaBHJIBHOTO MHOTOYTOJIBHUKA, JIMHBI OKPY)KHOCTH,
JUTMHBI TYTH OKPY>KHOCTH U PaJMaHHON MEphI yria, YMETh BBIUYUCIATH ILIONIA]Ib
Kpyra u ero yacteil. [[puMeHsTh nmosy4eHHble yMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxomuth ocu (MM HEHTPHI) CUMMETPUU (PUTYP, TMPUMEHSATH IBUIKEHUS
TUTOCKOCTH B MIPOCTEUIITNX CITydasX.

[TpuMeHsTh MOJTydeHHBbIE 3HAHHUS HA TPAKTHKE — CTPOUTHh MaTeMaTHYECKHE
MOJIEJIH JJIS 3a/1a4 PeaJbHOU JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C NpPUMEHEHUEM MOAO00US M TPUTOHOMETPUUECKHX (YHKIUN (MONb3YysACh, Tl
HE0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBOo 4acoB

JyeKTpOHHBbIe (LM pPOBbLIE)

Ne ni/m KonTtpoabHubie
NPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI
[Ipocreiimme reome eCcKHe
1 I/I)I: CBl(;ﬁIZTBI/; IF/I31\1:Ie TepHHI:e re:Mj;mIZII::KI;X 14 1 bubmorexa HOK
' p p https://m.edsoo.ru/7f415e2e
BEJIMYUH
Bbu6nmuoreka [JOK
2 Tpeyronpititicit 22 2 https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble IpsIMBIE, CYyMMa YTIJI0B 14 1 bubanorexka HOK
TpeyrojibHUKa https://m.edsoo.ru/7f415e2e
4 OkpyXHOCTh U KpyT. ['eomeTpruueckue 14 1 bubanorexa HOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 [ToBTOpeHmEe, 0000IIEHNE 3HAHUI 4 1 https://m.edsoo.ru/7f4 15626
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JyeKTpOHHBbIe (LM pPOBbLIE)

Ne i/ KonTtpoabHbie
NPOrpaMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoThI
N bubmuorexa [JOK
! HeTbipexyroabHikH 12 ! https://m.edsoo.ru/7f417¢18
Teopema daneca u TeopemMa o
2 n OII)IOM I/IOHaJIBH:I)T OTp el\341<ax o100HbBIE 15 1 bubmorexa [TOK
poropt p > 1A https://m.edsoo.ru/7f417¢18
TPEYTOIbHUKH
[nomanes. HaxoxneHnue miomanen
; o ion 1 Mooy O it 14 1 Bumoresa LOK
TPEYTOTLHAKO T P https://m.edsoo.ru/7f417¢18
[Tnomaau moxoOHBIX Guryp
Teopema [Tudaropa u Havana bubanorexa HOK
4 10 1
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTU. BriicanHsie u
ONMUCAHHBIE YEThIPEX YT OJIbHUKH. bubmmoreka [JOK
5 13 1
KacarenpHble K oOkpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubmuorexa [JOK
6 [ToBTOpeHME, 0000IIIEHNE 3HAHUI 4 1 hitps-//m.cdsoo.rw/7417¢18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

HaumeHoBaHue pa3/iejioB U TeM

KoanuecTBo 4acoB

daekTpoHHbIe (UU(POBHIE)

Ne i/ KonTtpoabHubie
NporpamMmbIl Bcero oOpa3oBaTe/ibHbIE Pecypchl
padoThI
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bu6nuorexa [IOK
CUHYCOB. PellleHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue mogodus. Merpuueckue 10 1 bu6nuoreka [IOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmunoreka LIOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2¢c
4 JlexkapTOBBI KOOPAWHATHI Ha MIOCKOCTH 9 1 bubmorexa [IOK
P P https://m.edsoo.ru/7f41al2¢c
[IpaBuibHBIE MHOTOYTOJTBHUKU. J[TrHA
5 OKPY>KHOCTH U TIJIOIIaAb KpyTa 8 bubmorexa [TOK
PyX B H\, pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune mioniaaeit
Bbubmunoreka LIOK
6 JlBusKerus II0CKoCTH 6 https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 7 ) Bbubmunoreka LIOK
3HaHUHI https://m.edsoo.ru/7f41al2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabsHbie padoTsl

[Ipocreiinme reoMeTpruuecKue 0ObEKTHI

MHOroyroiasHHUK, JOMaHas

CMexHBIE U BEPTUKAJIBHBIE YIJIBI

CMeXHbIe U BEPTUKAJIbHBIE YTJIbI

CMexHBIE U BEPTUKAJIBHBIE YIJIBI

CMexXHbIe U BEPTUKAJIbHBIE YTJIbI

CMexHBIE U BEPTUKAJIBHBIE YIJIBI

0N N R W~

CMexXHbIe U BEPTUKAJIbHBIE YTJIbI

—t | | e | | | | |

O

H3MmepeHnne TMHENHBIX U YTIOBbIX BEJIUYUH,
BBIYMCIIEHHE OTPE3KOB U YIJIOB

10

H3mepeHnne TMHENHBIX U YTIOBbIX BEJIUYUH,
BBIYMCJIEHHE OTPE3KOB U YIJIOB

11

N3MepeHne TMHEHHBIX U YTJIOBBIX BEJIUYHH,
BBIUKCJICHHE OTPE3KOB U YIJIOB

12

H3mepeHnne TMHENHBIX U YTIOBbIX BEJIUYUH,
BBIYMCIIEHHE OTPE3KOB U YIJIOB

13

[lepumeTp u momaas GUryp, COCTaBICHHBIX U3
IIPSIMOYT'OJIBHUKOB

14

Kontponbnas padota mo teme "[Ipocteiimme
reomerpuyeckue Gurypsr"

15

[IoHsATHE O paBHBIX TPEYIOJBHUKAX U IIEPBUYHBIE
NPEJCTaBJICHUS O PaBHBIX (UTypax




16

Tpu npu3Haka paBeHCTBA TPEYTOJIbHUKOB

1
17 Tpu npu3zHaKa paBeHCTBA TPEYTOJILHUKOB 1
18 Tpu npusHaka paBeHCTBA TPEYTrOJIbHUKOB 1
19 Tpu npu3Haka paBeHCTBA TPEYTrOJIbHUKOB 1
20 Tpu npu3zHaKka paBeHCTBA TPEYTOJILHUKOB 1
21 Tpu npu3Haka paBeHCTBA TPEYTrOJIbHUKOB 1
” [Tpu3Haky paBeHCTBA MPSAMOYTOIbHBIX 1
TPEYroJIbHUKOB
7 [Ipu3Haku paBeHCTBA MPSIMOYTOJIbHBIX )
TPEYrOJIbHUKOB
24 CBOHMCTBO MeIMaHbI TPSMOYTOJIBLHOTO )
TPEYroJabHUKA, IPOBEAEHHON K THIIOTEHY3€E
)5 CBOMCTBO MeIMaHbI TPSMOYTOJIBLHOTO |
TpeyrojbHUKa, MPOBEAEHHON K TUIIOTEHY3€
26 PaBHOOEIpEeHHBIC M PABHOCTOPOHHUE TPEYTOJIbHUKHU 1
7 [Ipu3Haku u CBOICTBA paBHOOEIPEHHOTO |
TpeyrojbHUKa
)3 [Ipu3Haku u cBOICTBa paBHOOEIPEHHOTO 1
TpeyrojbHUKa
29 [TonmyronoBast KOHTpoJbHast paboTa 1
30 HepaBeHnctBa B reomerpuu 1
31 HepasencrBa B reomerpun 1
32 HepaBeHnctBa B reomerpuu 1
33 HepasencrBa B reomerpun 1
34 [IpsAMOyYTrobHBIN TPEYTrOIBHUK C yIioM B 30° 1
35 [IpssMOyrOIBbHBIN TPEYTOJIBHUK C YoM B 30° 1
36 KoHnTtponbhas padora mo teme "TpeyronbHuku" 1




37

[TapamiensHble IpsIMBIE, UX CBOMCTBA

38 [Tateiit noctynar EBkiuna 1
Haxpect nexamue, COOTBETCTBEHHbIE U
39 OJIHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIC MPU 1
NepeceyeHNH MapayIeIbHBIX MPSIMBIX CEKYyIIei
Haxpect nexamue, COOTBETCTBEHHbIE U
40 OJTHOCTOPOHHUE YIJIbl, 00pa30BaHHbIE MTPH 1
NepeceyeHNH MapayIeIbHbBIX MPSIMBIX CEKYyIIei
Haxpect nexanue, COOTBETCTBEHHbBIE U
41 OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE MTPH 1
NEPECEUEHUH MTAPAIIIENIBHBIX MIPSMBIX CEKYLIEH
HaxkpecT nexaiue, COOTBETCTBEHHBIE U
42 OJIHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIC MPU 1
NEPECEUEHUH MTAPAIIIENBHBIX MIPSMBIX CEKYILIEH
HaxkpecT nexaiue, COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHHUE YTJIbI, 00pa30BaHHBIC MPU 1
NepeceyeHNH MapayIeIbHbBIX MPSIMBIX CEKYyLIeH
[Ipu3Hak napauieabHOCTH MPSIMBIX YEpe3
44 PaBEHCTBO PACCTOSAHUM OT TOYEK OJHOU MPSIMOM 10 1
BTOPOU NIPSIMOU
[Ipu3Hak napamieabHOCTH MPSIMBIX YEpe3
45 PaBEHCTBO PaCCTOSHUN OT TOYEK OJAHOU MPSMOH 10 1
BTOPOU NPSIMOK
46 CyMmma yriioB TpeyroJibHUKa 1
47 CymMa yIiioB TpeyroibHHKa 1
48 Buemnue yrisl TpeyrojibHuKa 1
49 Bueuinue yrisl TpeyrojiibHuKa 1
50 KonTtponsHas padora no Teme "[lapamiensHble 1




IpsIMbIE, CyMMa YTJIOB TPEYrojbHUKa"

51 OKpYKHOCTb, XOPJbl U IHAMETP, UX CBOMCTBA 1

52 KacarenpHast Kk OKpy>KHOCTH 1

53 OKpy’KHOCTb, BIIUCAHHAs B yroJl 1

54 OKpY>XHOCTb, BIIUCAHHAS B yTOJ 1

55 ITonsarue o I'MT, npumeHenue B 3a1auax 1

56 [Tonstue o 'MT, npumeneHue B 3a1adax 1

57 buccektpuca u cepelMHHBIN TEPIEHANKYIISIP KaK 1
TEOMETPUUECKHUE MECTA TOUEK

58 OKpY’>KHOCTb, ONMCAaHHAsI OKOJIO TPEYTOJIbHUKA 1

59 OKpy’>KHOCTb, OIIMCAHHAsL OKOJIO TPEYTOJIbHUKA 1

60 OKpYKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1

61 OKpy’KHOCTb, BIIUCAHHAsl B TPEYTOJIbHUK 1

62 [Ipocretinve 3a7a4u Ha MOCTPOEHUE 1

63 [Ipocreiinue 3a7a4u Ha MOCTPOEHUE 1

64 KonTtponsHas padora no Teme "OKpy>KHOCTb )
Kpyr. ['eomeTpuueckue nocTpoeHus "

65 [ToBTOpEeHHE 1 0000IIIEHNE 3HAHUH OCHOBHBIX 1
MOHATUI U METOJIOB Kypca 7 Kiiacca

66 Hrorosast kKoHTpoJbHASA paboTa 1

67 [ToBTOpEeHHE 1 0000IIIEHNE 3HAHUIH OCHOBHBIX 1
MOHATUN U METOJ0B Kypca 7 Kiiacca

68 [ToBTOpEeHHE 1 0000IIEHNE 3HAHUH OCHOBHBIX 1
MOHATUN U METOJIOB Kypca 7 Kiiacca

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




8 KVIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka
Bcero KonTtpoabsHbie padoTsl
1 [Tapannenorpamm, €ero MpyU3HaKu U CBOMCTBA 1
2 [Tapannenorpamm, €ero NprU3HaKu U CBOMCTBA 1
[Tapamienorpamm, ero Mpu3HaKu U CBOMCTBA 1
UYacTtHble ciyyau napauieorpaMMoB
4 (TIpsIMOYTOJILHUK, pOMO, KBaJpaT), UX MPU3HAKH U 1
CBOMCTBA
YacTtHble ciyyan napauieIorpaMMoB
5 (IpsAAMOYTONIBHUK, pOMO, KBaJpaT), X MPU3HAKH U 1
CBOMCTBa
YacTtHble ciyyan napauieIorpaMMoB
6 (IpsAAMOYTONIBHUK, pOMO, KBaJpaT), X MPU3HAKH U 1
CBOMCTBA
7 Tpaneuus 1
8 PaBHOOOKAs ¥ IPSIMOYTOJIbHASL TPATICIIUU 1
9 PaBHOOOKAs 1 MpSIMOYTOIbHAS TPANEITUN 1
10 MeTton yaABOEHUS MEUAHbI 1
11 LlenTpanbHas cuMMeTpus 1
12 KoHTtponbHast pabota mo Teme 1 1
"YeThIpE€XyroJIbHUKH"
13 Teopema Paneca u TeopeMa O MPONOPLUOHATIBHBIX )
oTpe3Kax
14 CpenHsisi TMHUS TPEYroJIbHUKA 1
15 CpenHsist TMHUS TPEyrojbHUKA 1




16

Tpaneuus, e€ cpeaHssa JINHUA

1

17 Tpaneuus, e€ cpeaHss JUHUS 1

18 [IponopuroHabHbBIE OTPE3KU 1

19 [IponopunoHabHBIE OTPE3KU 1

20 LleHnTp Macc B TpEyroJbHUKE 1

21 [TooOHBIE TPEYTOIBHUKH 1

22 Tpu npuzHaKa Mogo0us TPEYroJIbHIUKOB 1

23 Tpu npuzHaka nogoous TPEyroJbHUKOB 1

24 Tpu npuzHaKa Mogo0us TPEYroJIbHIUKOB 1

25 Tpu npuzHaka nogoous TPEyroJbHUKOB 1

26 [TpumeHeHne NOA00MS IPU PELICHUH PAKTUYECKUX 1
3aja4

7 KonTtponsHas padora no teme "I[logobnble |
TPEYTrOJbHUKH"

28 CoiicTBa muiomaael reoMeTpuueckux Guryp 1

79 dopMyiibl Ui IUIOIAAN TPEYTOJIbHUKA, 1
napaJsenorpamMmma

30 DopMyIibl I TUIOIAAN TPEYTrOJIbHUKA, )
napajuieJorpaMma

31 dopMyiibl Ui IUIOIAAN TPEYTOJIbHUKA, 1
napajuieJorpaMma

1 dopMyiibl Ui IUIOIAAN TPEYTOJIbHUKA, 1
napaJsenorpamMmma

13 DopMyIibl IS TUIOIAAN TPEYTrOJIbHUKA, )
napajuieJorpaMma

34 Brruucnenue miomaaei cioxHbIX GUryp 1

35 [Tnomanu ¢uryp Ha kneryaroit 6ymare 1




36 [Mnomaau momgo6HBIX Guryp 1

37 [Tnomaau mogo0HBIX HUryp 1

38 3amauy ¢ IPaKTUUYECKUM COAEpPKAHUEM 1

39 3amauy ¢ IPaKTUUYECKUM COAEPKAHUEM 1

40 Pemenue 3a1a4 ¢ TOMOIIBIO0 METO/IA 1
BCIIOMOTATEILHOMN TUTOIIAIN

41 KonTponsHas padora o teme "Ilnomans" 1

42 Teopema [Tudaropa u e€ npumeHeHNE 1

43 Teopema [Tudaropa u e€ npumeHeHme 1

44 Teopema [Tudaropa u e€ npumeHeHNE 1

45 Teopema [Tudaropa u e€ npumeHeHHE 1

46 Teopema [Tudaropa u e€ npumeHeHNE 1
OmnpeneneHue TPUTOHOMETPUIECKUX (PYHKIUH

47 OCTpPOTO yTIiia MPsIMOYTOJILHOTO TPEYrOJbHHKA, 1
TPUTOHOMETPHUYECKUE COOTHOIICHUS B
NPSIMOYTOJIBHOM TPEYTOJIbHUKE

48 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO 1

49 OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO 1

50 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO 1

51 KonTtponbnas pabora mo teme "Teopema [Tudaropa 1
Y HayaJia TpuronoMerpun’

5 BrivcaHHbIe U IEHTPAIBHBIE YTIIBI, YTOI MEXKIY 1
KacaTeJIbHON M XOPIOH

53 BriricanHbIe U IEHTPANBHBIC YIIIbI, YOI MEXKITY 1
KacaTeJbHON U XOPI0i

54 BrivcanHbIe U IEHTPABHBIE YTIIBI, YTOI MEXIY 1

KacaTeJIbHOW U XOPAOU




55

Vbl MEeXAYy XOpJAaMHU U CEKYLUMU

56 Yrael Mexay XOopAaMu U CEKYIIMMU 1

57 Bnucanuble v onMcaHHbIE YETHIPEXYTOJIBHUKH, UX 1
MPU3HAKU U CBOMCTBA

58 Bnucanuble v onMcaHHbIE YETHIPEXYTOIBHUKH, UX |
MIPU3HAKU U CBOMCTBA

59 BrnucanHble v ONMCcaHHbBIE YETHIPEXYTOJIBHUKH, UX |
MPU3HAKU U CBOMCTBA
[IpumeneHne CBOMCTB BIIMCAHHBIX M ONMKMCAHHBIX

60 YETHIPEXYTOJILHUKOB TIPU PEIIEHUU 1
F€OMETPHUUYECKUX 3a7a4
[IpumeHeHne CBOMCTB BIIMCAHHBIX M ONMKMCAHHBIX

61 YETBIPEXYTOJIBHUKOB IIPU PELLICHUN 1
reOMETPUUYECKHX 3a7a4

6 B3anmMHOe pacnonioxkeHHe IBYX OKPYKHOCTEH, 1
o0ImIre KacaTenbHbIe

63 Kacanue okpyxkHOCTEM 1
KonTponpHas padora o Teme "YTibl B

64 OKPY’KHOCTHU. BIicaHHbIe U ONIUCAaHHBIE 1
YETBIPEXYTOJIBHUKH"

65 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KYpPCOB |
7 u 8 xiaccoB, 00001IeHE 3HAHUN

66 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KYpPCOB |
7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI

67 Hrorosast KoHTpOJIbHASA paboTa 1

68 [ToBTOpEHKE OCHOBHBIX MOHATUIA U METOJIOB KYpPCOB |
7 u 8 xj1accoB, 0000IIIeHNE 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




9 KUIIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka
Bcero KonTtpoabsHubie padoTsl
) OmnpeneneHue TPUTOHOMETPUIECKUX (PYHKIUH 1
yriaos ot 0° no 180°
2 DopmyJibl IPUBEACHUS 1
3 TeopeMa KOCHHYCOB 1
4 Teopema KOCUHYCOB 1
5 Teopema KOCUHYCOB 1
6 Teopema cuHycOB 1
7 Teopema cuHyCcOB 1
8 Teopema cuHycOB 1
9 HaxosaeHue JUIMH CTOPOH U BEJIMYUH YIJIOB 1
TPEYTroJIbHUKOB
10 Pemenue TpeyroabHuKoOB 1
11 Pemenue TpeyroibHMKOB 1
12 Peuienue TpeyrosbHUKOB 1
13 Pemenue TpeyroibHMKOB 1
14 [IpakTnyeckoe NpUMEHEHNE TEOPEM CUHYCOB U )
KOCHHYCOB
15 [TpakTHyeckoe NpUMEeHEHNE TEOPEM CUHYCOB U 1
KOCHHYCOB
16 KoHnTtponbhas padota mo teme "Pemenne | |
TPEYroJIbHUKOB"
17 [Tonsarue o npeoOpa3oBaHUM 110100 1
18 CoOOTBETCTBEHHBIC AJIEMEHTHI MMOJOOHBIX PUTYD 1




19 CoOTBETCTBEHHBIE HJIEMEHTHI ITOI00HBIX QUTYD
Teopema o0 pou3BeIeHNN OTPE3KOB XOPJ, TeOpeMa

20 0 IIPOMU3BEACHUU OTPEZKOB CEKYILHX, TEOPEMA O
KBaJpaTe KacaTeJIbHOU
Teopema 0 pou3BeeHNU OTPE3KOB XOPJ, TeOpeEMa

21 0 IIPOM3BEACHUN OTPE3KOB CEKYIIHNX, TEOPEMA O
KBaJpare KacaTeJIbHOU
Teopema o0 pou3BeIeHNN OTPE3KOB XOPJ, TeOpeMa

22 0 IIPOM3BEACHUN OTPE3KOB CEKYIIHNX, TEOPEMA O
KBaJipaTe KacaTeJIbHOU

7 [IpumeHeHne TeopeM B peLLIEHUN T€OMETPUIECKUX
3a1a4y

24 [IpuMeHeHnEe TEOPEM B PELICHUH T€OMETPUYECKHUX
3a1a4y

)5 [IpuMeHeHnEe TEOPEM B PELICHUH T€OMETPUYECKHUX
3a1a4
KonTtponsHas padora o Teme "[IpeobpazoBanue

26 noao0usi. MeTpudeckue COOTHOLICHHS B
OKpYy)HOCTH"

27 Omnpenenenue BeKTOpoB. PU3NUECKUi U
FEOMETPUUECKUN CMBICIT BEKTOPOB

)3 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKCHHE
BEKTOPA Ha YHCIIO

29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE
BEKTOPA Ha YHCIIO

30 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE
BEKTOPA Ha YHCJIIO

31 PasnoxxeHne BeKTOpa 10 1BYM HEKOJUIMHEAPHBIM

BEKTOpaM




32 Koopaunats! BekTopa 1

13 CkansipHoe Npou3BeJIeHUE BEKTOPOB, €T0 1
IPUMEHEHHUE JJI HaXO0XKIECHUs JJIMH U YIJIOB

14 CkansipHoe pou3BeJICHUE BEKTOPOB, €T0 1
PUMEHEHHE AJIs1 HAXOXKIEHUs JUIMH U YTJI0B

35 Pewrenue 3ana4 ¢ 1OMOIIBIO BEKTOPOB 1

36 Pemenue 3aga4 ¢ momMoIb0 BEKTOPOB 1

37 [IpumeHeHre BEKTOPOB I pelieHus 3aa4u GU3NKU 1

38 KoHnTtponbHas padota mo teme "Bektopsr” 1

39 JlexapToBbI KOOPAMHATHI TOUYEK Ha IIJIOCKOCTH 1

40 YpaBHeHUE npsIMoit 1

41 YpaBHeHUE npsIMoit 1

42 YpaBHEHHE OKPYKHOCTH 1

43 KoopauHnats!l Touek nepeceueHust OKpYKHOCTH U 1
PAMO

44 MeTto1 KOOpAMHAT IIPU PELIEHUN T€OMETPUUECKUX )
3a/1a4, MPaKTUYECKUX 3a1a4

45 MeTtoa KOOpAMHAT NMPU PEIIEHUH FEOMETPUIECKUX 1
3a/1a4, MPaKTUYECKUX 3a1a4

46 Metoa KOOpAMHAT NMPH PEIIEHUH FEOMETPUIECKUX 1
3ajay, MPaKTUYECKUX 3a7a4

47 KonTtponbHas pabora o Teme "JlekapToBbI )
KOOPJIMHATHI Ha TJIOCKOCTH"

43 [TpaBuIbHBIE MHOTOYTOJIBHUKHY, BBIYMCIEHUE X 1
3JIEMEHTOB

49 Yucno m. [[nmuHa OKpy»KHOCTH 1

50 Yucno n. J[nrHa okpyx)HOCTH 1

51 JmuHa 1yru OKpy>KHOCTH 1




52

Paagnannas mepa yria

1
53 [Imomaas kpyra, CEKTOpa, CErMEHTA 1
54 [Imomans kpyra, CEKTOpa, CErMEHTA 1
55 [Inomane kpyra, cekTopa, CerMEeHTa 1
56 ITousgaTue 0 IBUKECHNUH INIOCKOCTU 1
57 [TapamienbHbIN IEPEHOC, TOBOPOT 1
58 [TapannenbHbIN TEpEHOC, TOBOPOT 1
59 [TapannenbHblil nepeHoC, TOBOPOT 1
60 [TapannenbHbIN TEpEeHOC, TOBOPOT 1
61 [IpuMeHeHue NBUKEHMI NIPU PEILICHUH 3a1a4 1
KonTtponbnas padota mo Temam "[IpaBunbHbie
62 MHOTOYTOJIbHUKU. OKPY>KHOCTb. JIBUKEHUS 1
MJI0CKOCTH"
[ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3allHs] 3HAHUMN.
63 N3MepeHne reoMeTpruieCcKiX BEJTUYHH. 1
TpeyroabHUKH
64 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHUH. 1
[TapannensHble U IEPIEHIUKYISIPHBIC IPSIMbIE
[ToBTOpeHUEe, 06001IeHNE, CCTEeMAaTH3allMs 3SHAHU.
65 OKpy’KHOCTb U KpyT. [ eomeTpuuecKkue nocTpoeHus. 1
VYIBl B OKPYKHOCTH
[ToBTOpEeHME, 0000IIEHUE, CHCTEMAaTH3allHs] 3HAHUMN.
66 Brnircannblie 1 onucaHHbIE OKPYKHOCTH 1
MHOTOYTOJTbHUKOB
67 HroroBast koHTpoOIBHAs paboTa 1
68 [ToBTOpEeHUE, 06001IEHNE, CCTEMAaTH3allUsl 3SHAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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