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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX pAa3/ENIOB IIKOJbHOW MAaTEMAaTHKH,
UMEIOIIUNA CBOEH 1eNIbI0 00€CTIeUnTh U3YYEHUE CBOMCTB M pa3MepoB QUIyp, HUX
OTHOLIEHUHA M B3aUMHOE pACIHOJIOKEHUE, ONUPAETCS Ha  JIOTMYECKYIO,
JOKA3aTeNIbHYI0 JMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
oO1ero o0pa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUIICS YYUTCS MPOBOJIUTH
JIOKa3aTEIbHBIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKA3bIBATh
UCTUHHBIC YTBEP)KICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCcykJeHus «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT  MPU3HAKOB,
dbopMyIUpoBaTH OOpPATHBIE YTBEPKACHUS.

BTopoii 1uenpi0 M3y4eHUs TE€OMETPUU SBISIETCA HCIOJb30BAaHHE €€ Kak
UHCTPYMEHTA NPHU PEUICHUU KaK MAaTEMaTUYECKUX, TaK U MPAKTUYECKUX 3aaad,
BCTPEYAIOMIMXCS B peanbHOM KM3HM. OOydYaromuiicss MODKEH HayYUThCS
OTPENCNIUTh TE€OMETPUUYECKYI0 (UTYpy, OMUCATh CIOBAMM JAHHBIA YEPTEXK WU
PUCYHOK, HAWUTH IJIOLIAb 3€MEIBHOTO y4acTKa, pACCUUTATh HEOOXOIUMYIO JTUHY
ONTOBOJIOKOHHOT'O KaOeysi win Tpedyemble pa3Mephbl Tapaxka il aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIHUTENIbHAS JUHUS B U3YYEHUH T'€OMETPUHU.
[Ipu pemieHnr 3ajad MPaKTUYECKOTO XapakTepa OO0ydYaroIIMCs YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJIEIM PEAIbHBIX JKMU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBATh aJIEKBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

Kpaiine BakHO NOMYEPKUBATH CBSA3M TE€OMETPUU C APYTMMH y4EeOHBIMU
peIMeTaMH, MOTUBUPOBATH MCIOJIb30BAaTh OMPEACIICHUS T€OMETPUUECKUX HUTYP
U TIOHSTHM, NEMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHUU B (PU3UKE U
TeXHUKE. OTH CBSI3U Haubosiee SPKO BHUAHBI B Temax «BekTophi»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropay.

VYueOubiii kypc «l'eomeTpus» BKIIOYAET CICAYIOIIHME OCHOBHBIC pa3JIeiibl
conepxkanusi: «l'eomerpuueckne Gurypel W UX CBoOWCTBay, «l3MepeHue
r€OMETPUYECKUX  BEIUUYMH», «JleKapToBbl KOOpPAMHATHI Ha  IUIOCKOCTWY,
«Bekropby, «/IBrkenus miaockoctu», «[IpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcsa 204 vaca: B 7 kiacce
— 68 vacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9
Kj1acce — 68 4yacoB (2 4aca B HEJIEINIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

Hauanenbie noHATusa reoMeTpun. Touyka, mpsiMas, OTPE30K, Jy4d. YToJ. Buasl
yriaoB. BeprTukanbHble ©W CMEXHbIE yIWbl. buccekrpuca yriua. JlomaHas,
MHOT'OYTOJIbHUK. [lapaiiensHOCTh U NEPIEHINKYISIPHOCTD IPSIMBIX.

CumMmerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBA OCEBOW CHMMETPHH.
[IprMepbl CUMMETPHUH B OKPYXKAKOIIEM MUDE.

OCHOBHBIE TOCTPOEHUSA C MOMOIIBIO LHUPKYJId U JUHEHUKHU. TpeyrojbHUK.
Bricora, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEpEeHHBIE U  PAaBHOCTOPOHHUN  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa MW MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiiCTBa U MPU3HAKH MApaJUIeNIbHBIX NPAMbIX. CyMMa yrioB TPEYTOJIbHHUKA.
Breninue yriel TpeyroiabHuKa.

[IpssmMOyTONBHBIA  TPEYroapbHUK. (CBOWCTBO MEIHMAHBI MPSMOYTOJBHOTO
TPEyrojabHUKa,  IPOBEAEHHOW K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYTOJIbHUK € YoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIeM yriie U OOJbLIEH CTOPOHE TPEYroJbHHUKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomerpuueckoe MecTO TOYEK. buccekTpuca yriia U CEepeIvHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XOopAa M JuUaMeTp, HuX CBOWcTBa. B3amMHoOe
PacCIIOIOKEHUE OKPYKHOCTH U IpsAMou. KacarenbHas U ceKylnas K OKPYKHOCTH.
OKpyXHOCTb, BIHMCaHHAas B YroJ. BrnucaHHas u ONKCaHHAs OKPYKHOCTU
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapannenorpamm, ero npu3Haku U cBoucTsa. HactHeie
Clly4yad MapajijiejorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBajapar), UX MNpPHU3HAKUH U
cBoiictBa. Tpamemnwmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA M MPHU3HAKHU.
IIpssmoyrosibHas Tpaneuus.

Meron yaBoenuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TEOpEMa O MPOMOPUMOHAIBHBIX OTPE3KAX.

CpenHue TMHUY TPEeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyronbHUKOB, Ko3pduiuent noaodus. [IpuszHaku mnomoOus
TpeyroiabHUKOB. [IpumMeHenne mogoous Mpu pelieHnH MPaKTUIECKUX 3a/1ad.



CpoiicTBa momaaei reomerpudeckux Guryp. DopMynbsl Ui TUIOMIAIN
TPEYroJIbHUKA, Napajuienorpamma, pomba u Tpaneuuu. OTHOIIEHHE IUIOMIAIeH
OJ00HBIX (UTYP.

Boluncienue miomnanei TpeyroabHUKOB U MHOTOYTOJIbBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrIJia MPSAMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJeCTBO. TpuroHomerpuyeckue G(yHKIUU
yriioB B 30, 45 u 60°.

BnucanHble W LEHTpajJbHBIE YIJIbI, YTOJd MEXAY KacaTelbHOW M XOpPIOH.
Yrnel  MexIy XopJaMM M CEeKyIUMMHU. BrucaHHble U ONKMCAaHHbBIE
YEeTBIPEXYTOJIBHUKU. B3aumMHOE pacrnosokeHue AByX OKpyxHocrel. Kacanue
okpyxHocTell. O01iMe KacaTeabHbIe K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYJIIBI IPUBEACHMUS.

Pemienne TpeyronpHukKOB. TeopemMa KOCHHYCOB M TEOpPEMa CHHYCOB.
Pemienne mnpakTUYeCKHX 3aJady C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nmogodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O NPOU3BEACHUHM OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KaCaTEIbHOM.

Bekrop, miumHa  (MOAyJdb)  BEKTOpa,  COHANPABJIEHHBIE  BEKTOPHI,
MPOTHUBOIOJIOKHO  HANpaBJIE€HHbIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BeKTOpamH. Pa3nojkeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. Koopaunatsl BekTopa. CKalIsIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE 11 HAXOXKACHUS JUJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTU. Y PAaBHEHUsS NPSAMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHHE OKPYKHOCTEH M MPSIMbIX. METOJl KOOPAMHAT U €ro
pPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJNBHHUKM. JlnuHa OKpyXHOCTH. I'panycHas w
paauaHHas Mepa yria, BBIYMCIEHWE JUIMH Iyr OKpyxkHocTei. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBW>KEHUs TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (sremMeHTapHbIe
npeacrasiienus). [lapamensubiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuyHOCTHBIE pe3yabTaTbl OCBOEHHUS IPOrpaMMbl Y4eOHOTO Kypca
«I"eomeTpus» XapakTepu3yrTCs:

1) naTpuoTHYecKoe BOCIUTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLNUIOMY W  HACTOSALIEMY POCCHUHCKOU
MAaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JIOCTHKEHUSM  POCCHUHCKHX
MAaTEMAaTUKOB M POCCHUHCKONM MaTeMaTHYECKOM IIKOJBI, K HMCIOJIB30BAHUIO ITHUX
JOCTHMKEHHUM B IPYIUX HayKax U MPUKIAAHBIX chepax;

2) rpa:kIaHCKOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEH I'paKAaHWHA U pealu3aliu ero
1paB, TNPEICTABICHUEM O MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBIEHUH, MPOLEAYP IPakIaHCKOro oOIiecTBa (Hanmpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYK/IEHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX
C IPAaKTUYECKUM IPUMEHEHHEM JOCTH)KCHUI HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHUE€ B PEIICHWHM NPAKTUYECKUX 3aaad
MaTEMaTUYECKOM HalpaBICHHOCTH, OCO3HAHHEM BAXKHOCTH MaTEMaTHYECKOTO
o0pa3oBaHMsI HAa MPOTSHKEHMM BCEHM JKU3HU MJIs YCHEIIHOW MpodeccHOHaIbHOM
NEeSATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHU, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIYAIbHOW TPAEKTOPUHU 00pPa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CHOCOOHOCTBIO K OMOLIMOHAIBHOMY M  3CTETHUYECKOMY BOCHPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, pPEUICHUH, paCCYX ACHUH, YMEHHIO BUJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUS

OpUEHTaUWel B JIEATEIbHOCTH Ha COBPEMEHHYI CHCTEMY Hay4HbBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOAbI U
oOlecTBa, MOHMMAHMEM MAaTEMAaTHMYEeCKOW HAyKu Kak cepbl 4YeloBEeYeCKOn
NEeSATEIBbHOCTH, ATANOB €€ Pa3BUTUS W 3HAYMMOCTH JJIA Pa3BUTHS IIUBUIM3ALIUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMATHYECKOW KYyJbTYpOW KaK CPEICTBOM
MIO3HAHHUS MHpPA, OBJIAJCHHEM MPOCTEHIIMMH HABBIKAMU HCCIEI0BATEIBCKON
NESTEIIBHOCTH;



6) ¢usmueckoe BocnuTaHHe, (POPMHUPOBaAHHE KYJILTYPbI 30POBbA W
IMOLMOHAJBHOIO 0J1ArONOJyYHs:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHE 3HAHUS B HHTEPECaX CBOErO
3I0pOBbsl, BEAECHHS  340pOBOro  oOpa3a KU3HH (300pOBOE  MHUTAaHHE,
COQIaHCUPOBAHHBIM pPEXUM 3aHATHUH U OTAbIXa, peryisipHas (usndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUU, TMPU3HAHHEM CBOETO
IpaBa Ha OLIMOKY U TaKOT'O K€ MpaBa JIPyroro 4ea0BeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

OpUEHTAlMEN Ha NMPUMEHEHUE MAaTEMaTUYECKUX 3HAHUW U1l PEIICHUS 3a/1a4
B 00JIaCTH COXPAHHOCTHU OKPY>KAIOIIEeH Cpeibl, TUIAHUPOBAHUSA TMOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX IIOCJIEACTBUI [JIsl OKPYXAIOIIEW Cpelnbl, OCO3HAHHEM
rJ1I00aJIBbHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTEN UX PELIEHUS;

8) amanTanMsi K M3MEHSIOIUMCS YCJIOBHSIM COLMMAJIBHON M NMPHUPOTHOI
cpenbl:

TOTOBHOCTBIO K JEHCTBUAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHUE YUYUTHCS Yy APYrUX JIOJEH, MPUOOpETaTb B COBMECTHOW JEATEIBbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMU U3 OMbITA IPYTUX;

HEOOXOJAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHUCJE
dbopMynMpoBaTh MU, TOHATHSI, TUTIOTE3bl 00 00BEKTAX U SBICHUSIX, B TOM YHUCJIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYalMIO, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATH
NPUHUMAEMbIe PEIICHHUS U JACUCTBUS, (POPMYIMPOBATH U OIEHUBATH PUCKU U
MOCJIENICTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTeqbHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble Jiornueckue aeiicTBUA:

e BBIABIISITH U XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKA MATEMATHYECKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXIy MOHATUAMH, (POPMYIHPOBATH
ompeneneHus  TOHSTHM, YCTAHABIMBATh  CYIICCTBEHHBI  MpPU3HAK
Kinaccuukanyu, OCHOBAaHUSA I OOOOIICHWS W CPaBHEHUS, KPUTEPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (GOPMYJIMPOBATH U  MPEOOPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTENbHbIE W OTpULATENbHbIC, €IMHUYHBIE, YacTHbIE U OOIIHe,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U W
nmpotuBopednss B (akTax, JaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npeIaraTh KPUTEPUH JIJIS BBISBICHUSI 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JieNlaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHKH, EAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOYCHHUA, YMO3aKITIOUEHUH TI0 aHAJIOTHH;

pa3OupaTh TOKa3aTeIbCTBA MAaTEMATHUYECCKUX YTBEPKICHUN (TMPSMBIC U OT
MIPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO HECJIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAUBATh APTYMEHTAIMIO, TPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIIOCOO perieHus yd4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJiee TMOAXONAIUNA C Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTECPHUEB).

Ba3oBble ucciaenoBarejabCcKue 1eCTBUSA.

HCITOJIB30BaTh BOMPOCH KaK WCCIICIOBATEIHCKAA WHCTPYMEHT ITO3HAHWS,
dbopMynupoBaTh BOIPOCH, (UKCUPYIOUIUE MPOTUBOpEUne, mpodiaemy,
CaMOCTOSATENIbHO yCTaHABJIMBAaTh HMCKOMOE | JaHHOE, (OPMHPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHE,

MPOBOJIUTH TI0O CaMOCTOATEILHO COCTaBJICHHOMY TUTAaHY HECJIOKHBIH
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIIECOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHUS M BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOMIOJCHUs, HMCCIIEIOBAaHMS, OILEHUBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIJIBUTATh
MIPETOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(GOpPMAILMH, JaHHBIX,
HEOOXOAUMBIX JIJIsl peLICHUs 3a4a4u;

BbIOMpATh, AHAJU3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IPEICTABICHHUS;

BbIOMpaTh (GopMy MpeacTaBiICHUS HHPOPMALMU U WIUIFOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JMarpaMmamMu, HWHOM rpaduKod U HUX
KOMOWHAIUSIMU;

OLICHHMBATh HAAEKHOCTh HMH(DOpPMALMM IO KPUTEPHUSIM, MPEAJI0KEHHBIM
YUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATENIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJbHbIC yYeOHbIE 1eHCTBUA:

BOCIIPUHUMATh U (OPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMU
U 1eJIIMU OOIIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJ1y PELICHUs
3a/1a4d, KOMMEHTHUPOBATh MOJyYECHHbBIN PE3YJIbTAT;

e B XOJe 00CYXJIEHHUA 33aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOU TEMBI,
poOJIeMBbI, pelIaeMoi 3a7auM, BbICKa3bIBaTh WJIEW, HALEJIECHHBIE HA MOUCK
pElIeHUs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSIMHU JPYTUX
YYaCTHHUKOB JMAJIOra, OOHApYKMBATh Pa3iM4Me U CXOJCTBO MO3ULIUNA, B
KOPPEKTHOI (opme popMyTupOBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,

e MPEACTABIATH pe3ynbTaThl pelIeHus 3a]1a4H, JKCIEPUMEHTA,
UCCJIeIOBAHUS, IPOEKTA, CAMOCTOATEILHO BHIOMPATH (hOpPMAT BHICTYILICHUS
¢ yu€TOM 3aj1a4 NMPE3eHTALMN U OCOOCHHOCTEN ayIuTOPHH;

e TIOHMMAaTh U HUCIOJIb30BATh NPEUMYILIECTBA KOMAaHIHOW U WHAUBUAYaTbHOU
paboOTHI NPHU pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

e IPUHUMATH LIEJIb COBMECTHOW JEATEIBHOCTH, IUIAHUPOBATh OpPraHU3ALUIO
COBMECTHOM paboThl, pacnpenensarb BHAbI pabOT, JI0rOBapUBATHCH,
oOcCyXIaTh IpoLECC U pe3yabTaT padoThl, 0000IIaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TIpynmnoBbIX (opmax padoTel (0OCy)JaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIE IITYPMbI U JPYTUE), BBINOJIHATH CBOIO YacTh pabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYrMMH 4YJI€HAMHU KOMAaH/IBI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS

Camoopranmsamnus:

e CaMOCTOSITENIBHO COCTAaBJAThH IJIaH, AITOPUTM pEUIeHUs 3aJadd (WU ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs C Y4ETOM HMEIOIIMXCS PECYypCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHUPOBATH
BapUaHTHI pelIeHU# ¢ y4ETOM HOBOW MH(OpMaIuu.

CaMOKOHTPOJIb, IJMOLMOHAIbHBIH HHTEJIEKT:

e BIAJETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3ysbTara
pelIeHns] MaTeEMaTUYECKOM 3aauH;

e MPEABUIETH TPYAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHNUHN 3aJa4H,
BHOCUTH KOPPEKTUBBI B JICSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATa ACATENBHOCTH MTOCTABICHHOW LETU U
YCIIOBUSIM, OOBSCHATh MPUUYUHBI JAOCTHXKCHUS WM HEIOCTHXKEHUS IIelIH,
HAXOJUTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATbBI



K xoHiy oOyuenuss B 7 KkJacce OOYYAIOIIMICS TOJYYHUT CICAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETPUYECKUE (UTYpPBI, OINPENeIITh HX
B3aMMHOE PAacCIoJIOKEHHE, H300pakaTh TreoMeTpuyeckue (GUTypbl, BBITIOJIHATH
YEpTEXKU M0 YCIOBUIO 3alaud. VI3MepsATh JIMHEUHBIE W YIJIOBBIE BEJIWYWHBI.
PemaTe 3a1aun Ha BBIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OILICHKY JIMHEHHBIX W YIJIOBBIX BEJIUYMH MPEIMETOB B
peanbHOM >KU3HHM, pPa3MEpoOB MPUPOAHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
00BEKTOB T10 TOPSIIKY BETUUUHBI.

CTpouTh 4EPTEXKU K TEOMETPUUECKUM 3a7a4aM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BAThH
IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MIPH PEIICHUH 3a/1a4.

[IpOBOIUTE JTOTMYECKHUE PACCYKIACHUS C UCIOJB30BAHUEM T€OMETPUUECCKUX
TEOpPEM.

[Tosnb30BaThC NPU3HAKAMU PABEHCTBA IMPSIMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIHAHbl, MPOBEAEHHOM K THUINOTEHY3€  MOPSMOYTOJIBHOIO
TPEYrOJIbHUKA, B PELICHUHA T€OMETPUYECKHUX 3a/1a4.

OnpenensaTh napauieIbHOCTh MPSAMBIX C TTOMOIIBIO YIJIOB, KOTOPHIE 00pa3yeT
¢ HUMHM cekymas. OnpeaensiaTh napamuieibHOCTh MPSAMBIX C TTOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSMOM O TOYEK IPYTOU MPSAMOM.

Pemiats 3agaun Ha kieT4aToit Oymare.

[IpoBOANTH BBIYMCICHUS W HAXOJUTh YHUCIOBbIC M OyKBEHHBIC 3HAYCHUS
YIJI0B B TEOMETPUYECKUX 33aJadyax C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNUH [IBYX MAPAIUICIBbHBIX MPAMBIX CeKyleh. Pemare mnpakthueckue
3aJ1a4i Ha HAX0XKJICHUE YIJIOB.

Brnagers MOHATHEM T€OMETPUYECKOIO MECTa TOYEK. YMETh OMNPENCIISITh
OMCCEKTPUCY YIJIa U CEPEINHHBIN MEPIEHANKYIISIP K OTPE3KY KaK TEOMETPUUECKUE
MECTa TOYEK.

DopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPYKHOCTH, T0JIb30BATHCA UX CBOWCTBAMU. Y METh IPUMEHATH 3TH CBOWCTBA MPU
pEIICHUHN 3a/a4.

Brnagere MOHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonp3oBarthecs (pakTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYIOJIbHUKA TIEPECEKAIOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOW TOUKE.

Brnaners noHsTHEM KacaTeNbHOM K OKPY’KHOCTH, IMOJIb30BATHCSI TEOPEMOU O
MEPIEHAVKYIISIPHOCTU KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.



[Tonb30BaThCA MNPOCTEMIIMMHU T€OMETPUUECKUMHA HEPABEHCTBAMU, TOHUMATh
UX IPAKTUYECKUN CMBICIL.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE TIOCTPOEHUS C MMOMOIUBIO LIUPKYIIS U
JIMHEVKH.

K koHmy oOyueHuss B 8 kuacce oOydaromuiics IOJYYHUT CJEAYIOLINE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3IIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PEUIEHUH T'€OMETPHUECKUX 3a/1a4.

[TpuMeHsATh CBOMCTBA TOUKM NEPECEUCHHUs MEIUaH TPEyrojbHHUKA (LEHTpa
Macc) B PEIICHNH 3a/au.

BiageTe noHsATHEM CpeqHEH JIMHUM TPEYTrOJIbHUKA M TPAIelUH, IPUMEHSTh
X CBOMCTBA NPH pELICHHH TreoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMon
dajieca 1 TEOPEMOI O MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX ISl peLICHUS
IPAKTUYECKUX 3a/]a4.

[TpuMeHsTh pU3HAKK NOJ00US TPEYTOJIbHUKOB B PEIIEHUN IT€OMETPUUECKHUX
3a1ad4.

[Tonb3oBaTecss Teopemoin Iludaropa myig pemieHuss TE€OMETPUUYECKUX U
npakThuyeckux 3agad. CTpoOUTh MaTEMaTUYECKYyI0 MOJIEeNb B MPAKTHYECKHX
3a/1ayax, CaMOCTOSITENIBHO JENaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE IJIUHBI.

BrmageTte NOHATHMSAMU CHHYyCa, KOCHMHYyCa M TaHI€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroiibHUKA. [10630BaThCsl 3TUMH NOHSATUAMU JUIS PELICHUS
MPaKTUYECKUX 3a]1a4.

Beruncnars (paziuyHbIMU CIOCOOAMM) TUIONIAlb TPEYTOJIbHUKA U TLIOIMIAAN
MHOTOYTOJIBHBIX  (GUryp (Moab3ysiCh, TJ€ HEOOXOAUMO, KaJIbKYJISATOPOM).
[IpuMeHSATh MONy4eHHBIE YMEHUS B IPAKTUYECKHX 3a/1a4ax.

BrnaneTte NOHATHSAMM BIHCAaHHOTO W LEHTPAJIBHOIO YIJIA, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaX, YIJIaX MEXIY XOpJaMHu (CEKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM M XOPJ0M NIPU PEIICHUHU T€OMETPUYECKUX 3a1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELICHUU 3a/]1a4.

[IpuMeHATh MONy4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTHh MaTEMaTUYECKHE
MOJIENU JIJIS 3a/1a4 peaibHOW JKU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C TNpUMEHEHUWEM TMOoAOOUsS M TPUTOHOMETPUHU (TOJIB3YACh, TJ€ HEO0OXOAMMO,
KQJIbKYJIITOPOM).

K xoHiy oOyuenus B 9 KJjacce 0Oy4aromuicCs TMOJIYYUT CICAYIONINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
[OMOIIbIO PA3JIUYHBIE 3JEMEHTHI IMPSIMOYIOJIBHOIO TPEYroJIbHUKA («peleHue



MIPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMONIBIO KATBKYJIATOPA) JIHHBI
Y YTJIbl 1Sl HETAOJMYHBIX 3HAYEHUH.

[Tonp30BaThes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUII HAXOXKIECHHS COOTHOIICHUH MEXAY TPUTOHOMETPUYECKUMU
BEJIMYNHAMU.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXO0KICHUS PA3JIUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYTrOJbHUKOBY»), NPUMEHATh HUX MpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Bnagerp moHsTHsAMM  npeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB NOJ00HBIX (puryp. [loap30BaThCs CBOMCTBAMM OO0 IPOU3BOIBHBIX
¢uryp, yMeTb BBIYHMCIATH JUIMHBI W HAXOIWUTh YIJIBl Y MOAOOHBIX (uryp.
[IpuMeHATh cBOICTBA MOAOOMS B MNPAKTUYECKUX 3aJadax. YMETb NPHBOJUTH
pUMEpPBI NOJ0OHBIX (QUTYP B OKPYKAIOIIEM MHpE.

[Tosp30BaTECSA TEOPEMAMU O MPOU3BEIECHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYLIUX, O KBAIPaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX T€OMETPUUECKUH W (pU3MYecKui
CMBIC]I, MPUMEHATh HMX B PELUIEHUU TEOMETPUYECKUX U (PU3MYECKHUX 3ajad.
[IpuMeHATh CKaJISIpHOE MPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0XKACHUS JJIMH U YIJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B
PELIEHUN T€OMETPUYECKUX U TPAKTUYECKUX 3a]a4.

Bnanets NOHATHSMHU NMPAaBUIBHOIO MHOTOYTOJIbHUKA, IJIUHBI OKPY>KHOCTH,
JUIMHBI YT OKPY>KHOCTH W paJWaHHON Mephl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [IpuMeHsTh noJydyeHHbIE YMEHHSI B IPAKTUYECKUX 3a7a4ax.

Haxoguts ocu (WM LEHTPBI) CUMMETpUM (GUTYp, TPUMEHSTHh JBUKCHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh MONy4YeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEIIU JJIs 33/1a4 peajibHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BbIUUCICHUS
C TMPUMEHEHUEM IMOJ00US W TPUTOHOMETPUUECKUX (YHKIUN (MOJIB3YACH, TIIE
HE0OXOAMMO, KAJTbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumMeHoBaHue pa3/ieJioB U TeM uugpoBbie
Ne ni/m P Konrpoasubie | Ilpakrnuyeckue (nucpp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
[Tpocreiimue reomerpudeckue GUrypsl u
1 I/DI() cBoicTBa. M3me erl)me I‘COMC(’il“) I/IZIII:}CKI/IX 13 1 bubmmorexa [IOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYHH
bubmuorexa [JOK
2 T 29 2
PEYTOTLHIKH https://m.edsoo.ru/7f415e2e
3 [TapamienpHbIe IPsIMBIE, CyMMa yIJI0B 1 1 bubnumoreka LIOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. [ 'eomeTpuyeckue 1 1 bubnnorexa [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [IOK
) II 000 4 1
OBTOPEHHE, OOODIIEHHE SHAtH https://m.edsoo.ru/7f415e2¢
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6 0



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 KJIACC

KounvecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3esioB U TeM uugpoBbie
Ne o/m P Konrtpoannbie | IlpakTudeckue (wicpp )
NPOrpaMMbl Bcero o0pa3zoBaTre/bHbIE
padoThI padoThI
pecypcbl
N bubnuorexa [JOK
! Herbipexyrombitic 13 1 https://m.edsoo.ru/7f417e18
[Inomans. HaxoxaeHue riomaaei
2 Tpe HIOJ'IHLHI/IKOB u fmoro OHH:HSIX ¢ur 14 1 2 bubmorexa HOK
peyr 4 P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUryp
3 Teopema [Iudaropa u Hauana 10 1 bubmmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
4 1 of[o MOHAJIbHBIX OTp €3Kax, MoJI00HbIe 14 1 1 bubmorexa [TOK
ponoptt P oA https://m.edsoo.ru/7f417e18
TPEYrOIbHUKH
VYTIubl B OKpY>KHOCTU. Brincanusie u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubnnorexa [IOK
Kacarenbnbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHN
. bubmuorexa [JOK
6 TosTopenne, 0bobmenne sHatmii 4 1 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 3



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

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumMeHoBaHue pa3/ieJioB U TeM uugpoBbIie
Ne o/m P Kontpoannbie | IlpakTudeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 Bexropst 12 L https://m.edsoo.ru/7f41lal2c
bubmuorexa [JOK
2 11 1
JlekapTOBBI KOOPAMHATHI Ha TUIOCKOCTH httos://m.edsoo.ru/7fALa12c
3 Tpuronomerpus. TeopeMbl KOCUHYCOB U 14 1 bubnuoreka LIOK
CUHYCOB. PelieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
4 [Ipeobpa3oBanue nogodus. Merpuueckue 10 1 bubnuoreka LIOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTOTBHUKH. J{THHA
5 01? YKHOCTH U TLJIO y; b Kpyra g 8 bubmmorexa [OK
Py m sz pyra. https://m.edsoo.ru/7f41al2c
Briancnenune miomanei
bu6nmmoreka [IOK
6 6
JBIKCHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IIeHNE, CCTeMaTH3alus 7 9 bubnnorexa [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

HOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounuectBo yacos
JlonoJiHUTEIbHAS
Ne n/m Tema ypoka KonTpoJsbHbIe IMpakTyeckue
Bcero uHpopmanus
padoThbI padoTsI
1 HavanbHubie nonstus reomerpun. Touka, 1
psiMasi, OTPE30K.
2 Jlyu u yron 1
3 CpaBHeHMe OTpe3KOB M yrioB. buccekrpuca 1
yria.
4 N3mepenue oTpe3KoB. 1
5 Pewenue 3anau no treme «M3mepenue 1
OTPE3KOB»
N3mepenue yrios. Buasl yrios.
CMexHbIe U BEpTUKAIbHBIE YITIbI
CMexHbIE Y BEpTUKAIbHBIE YITIbI
9 [TapannenpHble U IEPIEHANKYISPHBIE 1
TpsiMbIE
10 HavanpHble noHsATHs reomerpun. Pemenne 1
3a/1a4.
11 HavanpHble reoMeTpU4YECKUE CBEACHHUS. 1
Pemrenue 3agau.
KonTtponbHast pabota: OCHOBHBIE CBOWCTBA
12 MPOCTEHIINX TeOMETPUYECKUX puryp. 1 1
CMexHbIe 1 BepTUKaJIbHbIE YITIbI
13 HauanbsHble reoMeTpUYECKHE CBEACHUS 1




(YpOK-KOppEKITHsI)

14 JlomaHasi, MHOTOYTOJIbHUK.

15 TpeyronbHuKu

16 [TepBbIii mpu3HaK paBEHCTBA
TPEYroJIbHUKOB

17 [TpumMeHeHue nepBoro Mpu3HaKa paBEHCTBA
TPEYTOJILHUKOB

18 [lepnenaukynsp k npsmoil. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA
PaBHOOeIpeHHBIN 1 PABHOCTOPOHHHIA

19 TpeyronsHuku. CBoiCTBa paBHOOEIPEHHOTO
TPEyroJIbHUKA

20 [Tpu3HaKu paBHOOEAPEHHOTO
TPEyToJIbHUKA.

21 PaBHOOEIpeHHBIN TPEYTOIBHUK (pElIeHUE
3a/1a4)

22 Bropoii nmpusHak paBeHCTBa TPEYTOJILHUKOB

23 [TpumMeHeHre BTOpOTo MprU3HaKa PaBEeHCTBA
TPEYTOJIILHUKOB

24 Tperuit mpu3HaKk paBeHCTBA TPEYTOJILHUKOB

o5 [IpuMeHeHne MPU3HAKOB PAaBEHCTBA
TPEYTOJIILHUKOB

26 OKpY>KHOCTB ¥ KPYT, XOpJIa U JTHAMETP, UX
CBOMCTBA.

27 [Ipumeps! 3a1a4 Ha TOCTPOEHHE

28 Pemenue 3amau Ha mocTpoeHue

29 [IpuMeHeHne MprU3HAKOB PaBEHCTBA




TPEYTOJIbHUKOB

[IpumeHeHne NpU3HAKOB PaBEHCTBA

30 1
TPEYroJIbHUKOB

31 Konrponsnas padora: TpeyroapHukn 1

32 [Ipu3Haky napaaaeTbHOCTH MPSIMBIX 1

33 [Tpu3HaKK mapaIeabHOCTH MPIMBIX 1

34 [Tpu3Haky mapamieIbHOCTH IPSIMBIX 1

35 AKcuoMa napauiebHbIX MPSMBIX 1

36 CBoiicTBa napamieabHbIX MPSAMBIX 1

37 CaolicTBa napaienbHbIX MPSIMBIX 1

38 [MapannensHbie psiMble (PEIICHUE 33/1a9) 1

39 [TapannensHbIe IpsIMBIE (pelIEHUE 3a1a4) 1

40 [TapannenbHble npsiMble (peLICHUE 3a/1a4) 1

41 KonrtponbHas pabota: [Tapannensasle 1
psSIMbIE

42 CymMa yrioB TpeyronbHuka. Bueninue 1
YIIIBI TPEYTOJIBHHKA.

43 CymmMa yT710B TpeyroyibHuKa. Perenne 1
3ajay.

4z COOTHOIICHUST MEXKTy CTOPOHAMH H yTIIaMHU 1
TpeyroJbHUKA

45 HepasenctBo TpeyronsHuKa. HepaBeHCTBO 1
0 JUTMHE JIOMaHOU

46 CoOTHOIIEHUSI MKy CTOPOHAMH U yTIIaMU 1
TpeyrojibHuKa. Pemenue 3agau

47 [IpsiMOyTOBbHBIE TPEYTOJILHUKH. 1

[IpssMOyTOIBHBIN TPEYTOJBHUK C YTJIOM B




30°.

CBOIiCTBO MeIMaHBI IPSIMOYTOJIBHOTO

48 TPEyroJIbHUKA, IIPOBEAEHHOMN K TUIIOTEHY3E.

49 IIpu3Haky paBeHCTBA IPSIMOYTOJIBHBIX
TPEYroJIbHUKOB.

50 [IpsimoyronbHBIN TpeyroJbHUK. Pemenue
3ajau.
PaccrosiHue oT TOUKH 10 IPSMOH.

51 Haknonnas. PaccTostnue mexay
napajuieIbHBIMU NPSMBIMH.

59 [TocTpoeHue TpeyroJibHUKOB IO TPEM
3JIeMEHTaM

53 [TocTpoeHne TpeyroapHUKOB 110 TPEM
JJIEMEHTaM

54 [IpsiMmoyronbHbIE TPEYTOJIbHUKY (pELICHHE
3a/1a9)
KonrtponsHas padora: IIpsMoyronbHblIii

95 TpeyroibHuK. [locTpoeHue TpeyroabHuKa
10 TPEM DJIEMEHTAM

56 [Tonsitue o I'MT, npuMmeHnenue B 3aadax
buccekrpuca u cepeMHHBIN

57 NIEPIEHIUKYIIAP KaK TEOMETPUUECKHUE MECTA
TOYEK
Cummerpuunsie ¢purypsl. OCHOBHBIE

58 CBOMCTBa 0ceBOM cummeTpu. [Ipumepst
CUMMETPHUU B OKPYKAIOIIEM MUDE.

59 B3aumHoe pacrnosnokeHue OKpyKHOCTHU U

npsamoii. KacarenbHas 1 cekyias K




OKPY>KHOCTH.

60

B3anMHOe pacrionoxenue OKpy>KHOCTH U
npsmon. KacarenpHas u cexymas K
OKPYKHOCTH.

61

OKpy’>KHOCTb, BIIUCAHHAS B yroJl.
BriucanHas u onycanHasi OKpY>KHOCTH
TPEYroJIbHUKA.

62

Bniucannast u onucanHas OKpYHOCTH
TpEyroJbHUKA.

63

BriucanHas v onycanHasi OKpY>KHOCTH
TPEYToJIbHUKA.

64

KonTpomnpHas padbota mo teme
"OKpy>KHOCTb U KpyT. ['eomeTpruueckue
OCTpOEHUS "

65

[ToBTOpEeHUE 1 0000IICHIE 3HAHUT
OCHOBHBIX IOHSTUH U METOOB Kypca /
KJacca

66

Hrorosas KOHTPOJIbHAA pa60Ta

67

[ToBTOpEeHME 1 0000IICHNE 3HAHUI
OCHOBHBIX IOHSTUH U METOOB Kypca /
KJacca

68

[ToBTOpEeHUE 1 0000IICHNE 3HAHUI
OCHOBHBIX IMIOHATHI U METOJIOB Kypca 7
KJacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




8 KJIACC

KoaunuecTBO 4acos

Ne JlonmosiHUTEIbHAS
o TeMma ypoka Beero Konrpouabnsie | IIpakTuueckue undopmanms
padoThI padoThI
1 MHOTroyroJsHUKH 1
2 [Tapamnenorpamm, ero Npu3HaKA U CBOKMCTBA 1
3 [Tapannenorpamm, ero Npu3HaKu 1 CBOICTBa 1
4 [TapamienorpaMm, ero Npu3HaKu U CBOKWCTBA 1
5 Tpanenus 1
6 PaBHOOOKAs ¥ TIPSIMOYTOJIbHAS TPATICIIN 1
; Teopema dasneca u Teopema o 1
IPOTIOPIMOHATIBHBIX OTPE3KaxX
YacTHble ciTydyan napauienorpaMmMoB
8 (MpsIMOYTOJILHUK, POMO, KBaJpaT), UX 1
IIPU3HAKU U CBOMCTBA
UYacTtHble ciyyau napajuieIorpaMMoB
9 (MpsIMOYTOJIBHUK, pOMO, KBaJpaT), UX 1
IIPU3HAKU U CBOMCTBA
YacTtHble ciayyau MapaijienorpaMMoB
10 (MpsIMOYTOJIBHUK, pOMO, KBaJpaT), UxX 1
MPU3HAKU U CBOMCTBA
11 Meton yaABOEHUS MEAUAHBI
12 LentpanbHas cummeTpus
13 KonTponbhas pabora o teme 1 1
"YeTbIpEXYroabHUKH"
14 [TonsiTHe TUTONIAAM MHOTOYTOJIbHUKA 1




15 [Tnomaae mpsIMOyTOJIbHUKA 1
16 [Tnomanes napamiesorpaMma 1
17 ILnomane TpeyroyiibHUKA 1
18 [Tnomanae TpeyroibHUKA 1
19 [Tnomaap Tpamernun 1
20 Brrumncienue miomaaen CIoXHbIX Guryp 1
21 [Inomanu duryp Ha kaeTyaroi Gymare 1
29 Pemenue 3amay o teme "Ilnomanu 1
MHOTI'OYTOJIbHUKOB"
23 Pemenne 3amaq mo Teme "llnomanu 1
MHOT'OYT'OJIbHUKOB"
24 3aauM ¢ NPaKTUYECKUM COJEPKAHUEM
25 3amaun ¢ MPaKTUYECKUM COJePKAHUEM
26 Pemenue 3amau CVHOMOHII)IO METOoIa 1
BCIIOMOTaTEJIbHOM TIIOMIAT!
27 KonTponbnas pabota no reme "[1nommans" 1
28 Teopema [Tudaropa u e€¢ mpumeHeHHe 1
29 Teopema [Tudaropa u e€¢ mpumeHeHHE 1
30 Teopema [Iudaropa u e€ npumenenue 1
31 Teopema [Tudaropa u eé mpumeHeHHEe 1
32 Teopema [Iudaropa u e€ npumenenue 1
Onpenenenre TPUTOHOMETPUYECKUX
(GYHKITHI OCTPOTO yIJIa MPSMOYTOJIBLHOTO
33 TPEeYroJabHUKa, TPUTOHOMETPHUYECKHE 1
COOTHOIIIEHUS B IPSIMOYTOJIEHOM
TPEYrOJIbHUKE
34 CuHyC, KOCUHYC U TAaHT€HC OCTPOro yria 1




IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

35 OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO

36 OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO

37 Kontpoinbnas padora o reme "Teopema 1
[Mudaropa u Hayana TpuroHomeTpun"

38 [IponopuroHaIbHBIE OTPE3KU

39 [TponoprimoHaIbHBIC OTPE3KH
Onpenenenne mo100HBIX TPEYTOIHHUKOB.

40 OTHolIeHne mIoaaeil mogo0HbIX 1
TPEyrOJIbHUKOB

41 Tpu npusHaka nogo0ust TpeyroJibHUKOB 1

42 Tpu npusHaka noJo0us TPEYroJIbHUKOB 1

43 Tpu npu3sHaka no1o0ust TpeyroabHUKOB 1

44 Tpu npusHaka nogo0us TPEyroJIbHUKOB 1

45 Cpenssist TMHUSA TpEYrolbHUKA 1

46 CpenHsist TMHUS TpEYrolbHUKA 1

47 [TenTp Macc B TpeyroJIbHUKE 1

48 Tpanenus, e€ cpeqHss TUHUA 1

49 Tpanenusi, e€ cpeaHsis TMHUS 1

50 [TpumeHeHne MoI00us TPH PEIICHUH 1
NPaKTUYECKUX 3a/1a4

51 KonTponbhas padora no reme "[lonoOHbIE 1
TPEYroJbHUKN"

59 Briucannsie u LleHTIjaJ'ILHBIe yfnbl, yroi 1
MEXy KacaTeJIbHON M XOPIOH

53 Brincannble ¥ IEHTpabHBIE YIIIbI, YTOJI 1

MEXK]ly KacaTeIbHOU U XOPAOU




Brircanusie v 1IeHTpaibHbIE YTIIbI, YTOI

>4 MEK]1y KacaTeIbHOU U XOPAOU

55 VYTIIbI MEXTY XOpAaMHu U CEKYIIUMHU

56 VYTabl MEXIY XOpJaMy U CEKYIIIMU
Brincannbie u onvcaHHble

o7 YEeTBIPEXYTOJIBHUKH, UX IPU3HAKU U
CBOICTBa
Brincannsie u onmucanHble

58 YEeTHIPEXYTOJILHUKH, X PU3HAKH H
CBOICTBa
Brincannsle u onucanHble

59 YEeTBIPEXYTOJNIbHUKH, UX IPU3HAKU U
CBOIICTBa
[IprumeHeHne CBOMCTB BOMCAHHBIX U

60 OTHMCAHHBIX YETHIPEXYTOJILHUKOB MPU
pELIEHUH T€OMETPHUECKUX 3a1au
[TpmeHeHne CBOMCTB BIMCAHHBIX U

61 OTMCAHHBIX YETHIPEX YTOJIBHUKOB TIPH
pELIEHUH T€OMETPHUECKUX 3a1au

62 B3aumHoe pacnionoxenue aByx
OKpPYKHOCTEH, 001111e KacaTelbHbIe

63 Kacanue okpyxxHocTeit
KonTponbhas pabota no Teme "Vrisl B

64 OKPYXHOCTH. BriricaHHbI€ 1 OTIMCAaHHBIE
YEThIPEXYTOJIbHUKN"

65 [ToBTOpEHME OCHOBHBIX MOHATHI U METO/I0B
KypcoB 7 u 8 KJ1accoB, 0000IIeHne 3HAHUT

66 [ToBTOpEHNE OCHOBHBIX MOHATHIA U METOJIOB




KypcoB 7 u 8 KimaccoB, 000011IeHUE 3HaHUHT

67 HroroBast KoHTpoIbHAs paboTa 1

68 [ToBTOpEHME OCHOBHBIX IMOHATHI U METOJIOB 1
KypcoB 7 1 8 Ki1accoB, 000011IeHne 3HAHU I

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KoaunuecTBO 4acos

Ne JlonmosiHUTEIbHAS
Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero uHdopMmanus
padoThI padoThI
1 Onpenenenrie BEKTOPoB. PU3NUECKUH U
FE€OMETPUUECKUN CMBICT BEKTOPOB
9 CrnosxeHue 1 BBIYMTaHNE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
3 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
4 CrnosxeHue 1 BBIYUTaHHE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YUCIIO
Pemenue 3a1a4 ¢ noMOIIbI0 BEKTOPOB
Koopnunatel BekTOpa
7 PasnoxxeHnue BexTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM
3 CkansipHO€ MPOU3BEAECHNUE BEKTOPOB, €T0
IIPUMEHEHHUE ISl HAXOKACHUS JUIMH U YTJIOB
9 CkansipHoe Mpou3BeIeHUE BEKTOPOB, €r0
IIPUMEHEHHUE JIJIS1 HAXOXKACHUS JUIMH U YTJIOB
10 Pemenue 3a1a4y ¢ noMOIIbI0 BEKTOPOB
1 [IpumeHneHne BEKTOPOB ISl peLLIEHUS 3a/1a4
buzuku
12 KonTtponbHas padora o reme "Bektopsr" 1
13 JlexapToBbI KOOpAMHATHI TOUEK HA

INJIOCKOCTH




CBs13b MECXKAY KOOpAHHATaMH BEKTOpaA U

14 KOOpJAMHATaMH €0 Havyajia U KOHIIA 1

15 [Ipocreiimue 3a1a4u B KOOPAMHATAX 1

16 YpaBHEHHUE OKPYKHOCTH 1

17 YpaBHeHue npsiMOi 1

18 YpaBHeHue npsAMOi 1

19 Koopaunatsl Touek nevpecequI/m 1
OKPY>KHOCTH H MIPSIMOI

20 Meron KOOpAUHAT NPU PELLIEHUN 1
TEOMETPUUECKUX 3a/a4, MPAKTUYECKUX 3a1a4

21 Meroza KOOpAUHAT NPU PELLIEHUN 1
FEOMETPUUECKUX 3aa4, MPAKTUYECKUX 3a1a4

99 MeTto KOOpAMHAT TIPU PELICHUN 1
TeOMETPUYECKUX 33]1a4, MPAKTHIECKUX 33714

23 KonrtponbHas pabota no teme "/lekapToBbl 1
KOOPJIMHATHI Ha TUIOCKOCTH"

24 Onpez[ereHI/Ie TPUTOHOMETPUYECKHUX 1
¢ynkuuit yrinos ot 0° no 180°

25 ®opMybl IPUBEACHUS 1

26 Teopema cuHycoB 1

27 Teopema cuHycOB 1

28 Teopema cuHycoB 1

29 Teopema KOCHHYCOB 1

30 TeopeMa KOCHHYCOB 1

31 Teopema KOCHHYCOB 1

32 HaxoxaeHue 1i1MH CTOPOH U BETUYHH YIJIOB 1

TPEYroJbHUKOB




33

Pemenuie TpeyroabrHIUKOB

34 Pemenue TpeyronbHUKOB

35 [TpakTHyeckoe npuMEHEeHHEe TEOPEM CUHYCOB
U KOCUHYCOB

36 [TpakTHyeckoe npuMEHEeHHEe TEOPEM CHHYCOB
Y KOCHYCOB

37 KoHnTtpoinbHas padora no reme "Perenue
TPEYroJIbHUKOB"

38 [Tonsarue o npeobpazoBaHUK OAOOUS

39 COOTBETCTBEHHBIE 3JIEMEHTHI TOJOOHBIX
¢uryp

40 CoOTBETCTBEHHBIE 3IEMEHTHI [10JI00HBIX
¢uryp
Teopema 0 mpou3BeIEHUU OTPE3KOB XOP,

41 TE€OpeMa O IPOU3BENECHNN OTPEZKOB
CEKYILHX, TEOpEMa O KBaJlpaTe KacaTeIbHOU
Teopema 0 mpou3BeIEHUU OTPE3KOB XOP,

42 TEeOpeMa O IPOU3BENECHNN OTPEZKOB
CEKYILHUX, TEOpEMa O KBaJlpaTe KacaTeIbHOU
Teopema 0 IpOU3BENEHNN OTPE3KOB XOp/,

43 TEOpeMa O IPOU3BENEHNN OTPEZKOB
CEKYILHX, TEOpEMa O KBaJlpaTe KacaTeIbHOU

44 [Ipumenenne TeopeM B pelLIeHUU
reOMEeTPUUECKUX 3ajau

45 IIpuMeHeHne TeOpEM B PELLIEHUH
FEOMETPUUECKUX 3a7a4

46 [IpuMeHeHue TeopeM B peLICHUN

TCOMETPHUICCKUX 3aaayd




KonTponbhas pabota 1o reme

47 "IIpeoOpazoBanue mogoous. MeTpuieckue 1
COOTHOIIEHUS B OKPY>KHOCTH"
48 [TpaBuiIbHBIE MHOTOYTOJIbHUKH, BEIUMCIICHHE 1
WX JJIECMCHTOB
49 Yucno wt. [IinHa OKPY>KHOCTH 1
50 Yucno . JlnuHa OKPYKHOCTH 1
51 JlnvHa 1yru OKpy>KHOCTU 1
52 Panuannas mepa yria 1
53 [Tnomane kpyra, ceKTOopa, CerMeHTa 1
54 [Tnomane kpyra, ceKTopa, CerMeHTa 1
95 [Tmomane kpyra, cekTopa, cerMeHTa 1
56 [ToHsiTHE O IBUIKEHUHU TIJIOCKOCTH 1
o7 [TapannensHbI IEpEHOC, TOBOPOT 1
58 [TapanienpHbIi NEPEHOC, TOBOPOT 1
59 [TapannenpHbIN IEPEHOC, TOBOPOT 1
60 [TapanienpHbIi NEPEHOC, TOBOPOT 1
61 [IprMeHeHne NBUKEHNUN TPU PELICHUH 33124 1
KonTponbhas pabota mo remam
62 "ITpaBHIIbHBIE MHOTOYTOJIbHUKH. 1
OkpyxHOCTb. [IBUKEHUS MI0CKOCTH"
[ToBTOpeHme, 00001MEeHNEe, CHCTEMATH3AIIUS
63 3HaHuil. I3MepeHne reoMeTpudeckux 1
BeIMYKH. TpeyronbHUKH
[ToBTOpeHme, 0600IICHIE, CHCTEMATH3AITUS
64 3HaHui. [lapannensHbie u 1

NEePIEeHIUKYISIpHBIE TPSIMBbIE




[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIUS

65 3HaHUU. OKPYKHOCTh U KPYT. 1
I'eomeTpuueckre mocTpoeHus. YTIIbI B
OKPYKHOCTH
[ToBTOpEHME, 0000IICHNE, CHCTEMATH3AIIUS

66 3HaHMK. BricaHnHkie U OIMCaHHbIE 1
OKPYXKHOCTH MHOTOYTOJIbHUKOB

67 HroroBast KOHTposIbHAs paboTa 1

68 HOBTOPCHI/IG, 000011IeHNEe, CHCTEMATH3ALIH 1
3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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