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IMNOACHUTEJIBHASA 3AIIMCKA

l'eomeTpusi Kak OJWH W3 OCHOBHBIX PAa3/ieJIOB IIKOJbHOW MaTEeMaTHKH,
UMEIOIINN CBOEH IEIbI0 00ECTICUnTh M3yYeHUE CBOWCTB W Pa3MepoB GUTYp, HX
OTHOLIEHUI ¥ B3aUMHOE PACIHOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3ydeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMsl 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMIICS YYUTCS MPOBOJIUTH
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEHHMS, JOKA3bIBATh
VCTUHHBIE YTBEPKJCHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH
paccyX’IeHus «OT MPOTUBHOrO», OTJIMYATh CBOWCTBA OT  IPHU3HAKOB,
(bopMyIMpOBaTh OOPATHBIE YTBEPKICHUSI.

Bropoii menpr0 u3yyeHHs TE€OMETPHUH SIBISETCS MCHOJIB30BAHHME €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajaad,
BCTPEYAIOMIMXCS B peaidbHOM >ku3HU. OOydYaronmuiicss AOHKEH HayYUThCS
ONPENEIUTh TeOMETPUUECKYIO (PUTYpY, ONMHUCATh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAaWTH IJIOLIAb 3€MEIBHOTO y4acTKa, paCCUUTaTh HEOOXOAUMYIO TUHY
ONITOBOJIOKOHHOTO Kalenst i TpeOyemble pa3Mepbl rapaxa ajas aBTOMOOWIIAL.
DTOMY COOTBETCTBYET BTOpAasi, BBIYMCIHMTENIbHASL JTUHUA B U3YUYEHUU T€OMETPHUHU.
[Ipu pemieHun 3a7ad MPaKTUYECKOTO XapakTepa OO0y4YaroIIMICs YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIEIU  peaIbHBbIX JKMU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTb IOJTYYEHHOTO PE3yJIbTaTa.

Kpaiine BaxHO TOMYEPKUBATH CBS3U TEOMETPUHM C JPYTUMHU YICOHBIMU
peIMeTaMH, MOTUBUPOBAThH MCIIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX (DUTYDP
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTH CBA3M HauOosiee sSIpKO BUIHBI B Temax «BekTopb,
«Tpuronomerpuueckue COOTHOIIEHUA», «Meton koopauHat» u «Teopema
[Tudaropar.

VYuebnniii Kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3feibl
comepxkanusi: «l'eomerpuueckue Qurypsl M uUX CcBoiicTBa», «l3mepenue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTH,
«Bexkropsb», «/IBmxenus miockoctny, «IIpeobpazoBanus mogoous».

Ha uzyuenue yuebnoro kypca «I'eomerpusi» orBoautcs 198 gacos: B 7 kiacce
— 65 yacoB (2 yaca B HefIeNr0), B 8 ki1acce — 66 yacoB (2 yaca B HeZIeN0), B 9 kiacce
— 67 yacoB (2 4yaca B HEJIENIO0), C YUETOM MpPa3AHUYHBIX U BHIXOJAHBIX JHEH.



COJEPXAHUE OBYUYEHUA
7 KIIACC

HauvanbHble nonsaTus reoMerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buasl
yriioB. BeprukambHble © cMexHbIE yIuIbl. buccekrpuca yrma. Jlomanas,
MHOI'OYyroJIbHUK. [[apannenbHOCTh M EPIEHINKYIISPHOCTD NPSMBIX.

Cummetpuunsbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuu. [Iprumepbl
CUMMETPHUU B OKPYIKAIOIIEM MHpE.

OCHOBHBIE TIOCTPOECHHUSI C TNOMOIIBI0 LUPKYJIS U JUHEHWKH. TpEyrojbHUK.
Bricora, Menuana, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII W  PaBHOCTOPOHHMI  TpeyrojibHHKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TNpU3HAKK PABHOOEAPEHHOro TpeyroyibHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBa ¥ MPU3HAKHU NapaJUIeIbHBIX NPAMbIX. CymMMa yIiioB TPEYTOJIbHHKA.
Bremnue yrisl TpeyroiabHuKa.

[IpssmMoyronbHblli  TpeyroapHuK. CBOWCTBO MeAMaHbl NPSIMOYIOJIBHOTO
TPEYTOJBHUKA, IPOBEAEHHOM K THIOTEHY3€. [[pU3Haky paBeHCTBA IPSIMOYTOJbHBIX
TPEYTOJIBHUKOB. [[pAMOYTONIBHBIN TPEYTOJIBHUK C yTiIoM B 30°.

HepaBencTtsa B reoMerpun: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OOoJIbLlIell CTOPOHE TPEYroJIbHUKA.
IlepnieHaUKYIISp U HAKJIIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yriaa W CEepeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUIECKUE MECTA TOUEK.

OKpy’>KHOCTb W Kpyr, XOopJa M JHUaMeTp, HUX CBoicTBa. B3anmnoe
pPacnoJIOKEHUE OKPYKHOCTH M mpsMon. KacarenbHas M ceKylias K OKPY>KHOCTH.
OKpy’»XKHOCTb, BIUCaHHAas B Yrojl. BrucanHas W ONHWCAaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YereipéxyronbHuku. IlapamnenorpamM, ero nmpusHakyd U cBoMcTBa. YacTHble
Cllyyad MapajjieorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoiictBa. Tpamemnwsi, paBHOOOKas Tpamemusi, €€ CBOWCTBA W TNPU3HAKU.
[IpssmoyrosbHas Tpanenus.

Meron ynBoenusi Menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpeEMa O MPOMOPUMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp macc TpeyroiabHuKa.

[Togo6ue TtpeyroapHukoB, kKodhdumument moxodus. I[lpusnaku momoOus
TpeyroJbHUKOB. [IpuMeHeHue moqo0us npu peieHun MpakTUYeCKUX 3aj1ay.



CpoiicTBa mmiomaaei reoMerpudeckux ¢uryp. DopMmynbl i TIIOMATA
TpeyroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIaIen
no100HBIX GUTYP.

Bpruucnenne mimoniaaend TpeyroJbHMKOB U MHOTOYTOJBHUKOB HA KIIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIJia IHPSAMOYTIOJBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIUN
yriioB B 30, 45 u 60°.

BrniucanHble U IEHTpaIbHBIE YIJIbL, YTOJ MEXKAY KaCATENbHON U XOPIOM. YTJIIbI
MEXKIY XOpJaMH U CEKyIIMMHU. BIMCaHHbIE M ONMUCAHHBIE YETHIPEXYTOJbHUKH.
B3aumnuoe pacnonoxenue AByx okpyxkHocteil. Kacanuwe oxpyxknHocteit. OOmiue

KacaTeJIbHBIE K ABYM OKPYKHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHrenc yriaoB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemenne TpeyronbHukoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. Pemienune
PAKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nompodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa O NpPOM3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O NPOU3BEIAECHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIPaTe KacaTEIbHOM.

Bekrop, anuHa  (MOmyib)  BEKTOpA,  COHAINPABICHHBIE  BEKTOPHI,
IPOTUBOIIOJIOAKHO HAMPABIEHHBIE BEKTOPbI, KOJUNIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HAaJ BEKTOpaMH. Pa3nokeHne BeKTopa IO JBYM
HEKOJUTMHEeapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAWHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMON U OKPYKHOCTH
B KOOPJMHATAX, NIEPECECUCHHE OKPYXKHOCTEH M MpsIMbIX. MeTo1 KOOpAUHAT U €ro
PUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA OKPYKHOCTH. | paxgycHas u paguanHas
Mepa yriia, BBIUKCIECHHE MJIMH Jyr OKpyxkHOcTeil. [lnomane kpyra, cekropa,
CerMeHTa.

JIBIDKEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpUu Guryp (JieMeHTapHbIC
npeactasienus). [lapannensHerii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUHSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHS INPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM  OTHOLIEHWEM K  JIOCTHKEHHMSM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYrUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ IyXOBHO-HPABCTBCHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U PEAM3alUU €TI0
opaB, MPEICTAaBIEHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3INYHBbIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHHUIO ATHUECKUX MPOOJIEM, CBSA3aHHBIX
C MPAaKTUYECKHMM IIPUMEHEHUEM JIOCTMIKEHHM HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IEATEILHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YaCTME B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUTHOW MpogecCHOHaIbHOU
NESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
IOCTPOCHUEM MHANBHUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJad, PELICHWH, pacCyXJCHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALMM,
OBJIAZICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTe€MaTUYECKOU KyJIbTYpOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HAaBBIKAMU HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMHupoBaHHE KYJIbLTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TPHUMEHSITh MATEMAaTHUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBbs, BEACHUA  370pOBOro  o0pa3a KM3HU  (30pOBOE  MHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTHbIXa, peryisapHas Qusndeckas
AKTUBHOCTB ), CQOPMHUPOBAHHOCTHIO HaBbIKa peICKCUH, MPU3HAHUEM CBOETO IIpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eiOBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTALIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPYKAIOIIEH Cpe/ibl, INTAHUPOBAHMS MIOCTYIIKOB M OLICHKH
UX BO3MOXXHBIX MOCJICJICTBUH 11 OKPYIKAOIICH Cpejibl, 0CO3HAHUEM TJI00aTLHOTO
XapakTepa SKOJOTMUECKUX MPoOJIeM U IMyTeH X perieHus;

8) agpanranusa K M3MEHAKINUMCH YCJIOBHAM COLMAJBHON U NMPUPOIHOU
cpenabl:

FOTOBHOCTBIO K JECUCTBUAM B YCIOBHUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NESATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIEH, MpUOOpETaTh B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHS, TUIIOTE3bl 00 OOBEKTaX U SBJICHUAX, B TOM UHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOMIUA KOHTPMEP, KOPPEKTHPOBATH
NpUHUMAEMbIe pelIeHUus U JeHCTBUS, (OPMYJIUpPOBATh U OIEHHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEpPCaIbHbIe y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue 1eMCTBHA:

* BBISBIITh U XapaKTEPU30BATH CYIIECTBEHHBIC MPU3HAKH MATEMaTUYECKHUX
O00OBEKTOB, TOHATHHA, OTHONIICHWH MEXIYy TMOHATUAMH, (OPMYITHUPOBATH
ONpENCIICHUSI  TOHSTHM, YCTAaHABIMUBATh  CYIIECTBEHHBIM  IMPU3HAK
KJaccu(puKaIuyi, OCHOBAHUSA Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO aHAIN3A;

e BOCHPHHHMATh, (OpPMyIHMpOBaTH ®  MNPEOOPa30OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIC W OTpHUIATENIbHBIC, €IWHUYHBIC, YacTHBIE W oOIIue,
YCJIOBHBIC;



BBISIBIISITh ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
NpoTHUBOpeYrsi B (akTaxX, [aHHBIX, HAOMIONEHUSX U YTBEPKICHHSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPEUYHH;
JIeNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUSHHH 110 aHAIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUHU (NIpsIMBbIC W OT
IIPOTUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC JO0KA3aTeIbCTBA
MaTeMaTU4ecKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPHBOJIUTH
MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4dyeOHOM 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOONee MOAXOMANMH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciiegoBarTe/bCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIME TMPOTUBOpEeUne, mpodiemy,
CaMOCTOATENIbHO YCTaHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BAaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOr0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENILHO (HOPMYITHPOBATH 00OOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MIPOBEAEHHOIO HAOJNIOJCHMS, WCCIEAOBAHMS, OIIEHMBATh JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOLIECCA, a TAKXKE BBIIBUTaTh
MPEIOIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBIISAITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpPMAIUH, JAAHHBIX,
HEOOXOUMBIX JIJISl pEeUICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBAThb U HHTEPIPETHPOBATH
MH(POPMAIMIO PA3IUYHBIX BUAOB U (POPM IIPEJICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamM, HWHOM TpauKod H HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBbIEC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATh U POPMYIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4l, KOMMEHTUPOBATh MOJYYECHHBIN PE3yiIbTaT;

B X0Ji¢ 00CYXXJICHUS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOW TEMBI,
po0JieMbl, periaeMoi 3a7auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HA TIOUCK
pEIIeHMS, COTIOCTABIIATH CBOU CYKJICHHUSI C CYKICHHUSIMU IPYTUX YUaCTHUKOB
nyaaora, OOHapy>KMBaTh paszlIMude U CXOJACTBO TO3UIIHMH, B KOPPEKTHOMU
dbopme hopmMyIMPOBATH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIIATH PE3yJIbTaThl PELICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIEI0BaHU,
MIPOEKTa, CAMOCTOSATEIHLHO BRIOUPATh (hOpMAT BBICTYIUICHHS C YUETOM 33729
IIPE3EHTAIMU U 0OCOOEHHOCTEH ay IuTOpHUY;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUYaTbHON
paboTHI PHU PEIICHNH YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLUI0
COBMECTHOW pPabOThl, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MpoIecC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNIoOBBIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHUE), BBITIOIHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEr0 BKJIaja B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA

CaMOOPFaHI/ISaHI/Iﬂ:

CaMOCTOATENIBHO COCTaBJIAThH IUIAH, aJrOPUTM PEIICHMs 3anadd (Wiau €ro
4acTh), BBIOMpATh CIOCOO peUIeHHs ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pELIeHUs MaTEMaTHYECKOM 3aauH;

IPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTB IIPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTHXKEHUS WIM HEJOCTHKEHUS IIElIH,
HaXOJUTh OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K kxoHiy oOydenuss B 7 kJjacce OOyYaroIIMIICS TOJYyYHUT CIEAYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Pacnio3naBaTh W3yueHHbIE TE€OMETpUYECKHE (QUTYpBI, ONPEAeNsATh HX
B3aMMHOE PAacCIOJIOKEHHE, H300pakaTh TreoMeTpuueckue (UTyphl, BBITIOIHSATH
YEPTEkKHU MO YCIOBUIO 3a7a4n. I3MepsITh TMHENHBIE U YIJIOBBIE BEIMUYMHBI. Pemarts
3a7]a4M HA BBIYMCIIEHHUE JJINH OTPE3KOB U BEJIWYMH YTJIOB.

Henats TpyOyr0 OIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH TPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX O00BEKTOB. Paznuuarh pazMepbl 3THX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh YepPTEKU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonmp30BaThCd NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOIb30BaTh
MPU3HAKHU U CBOWMCTBA PAaBHOOEAPEHHBIX TPEYTOIHLHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOOUTH JOTHYECKUE PACCYXKACHUS C UCHOJb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonmp30BaThCd NpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJUAHBI, IPOBEAEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEUICHUU F€OMETPUYECKUX 3a]ay.

OnpenensaTe napajyieaIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPHIE 00pa3yeT
¢ HUMH cekyias. OnpenensaTh napajuieIbHOCTh MPSAMBIX ¢ MTOMOIIBI) PaBEHCTBA
PacCTOSTHAM OT TOYEK OAHOM MPSAMOM A0 TOUEK APYTOU MPSIMOM.

Pemrars 3amaun Ha KileTdaroi Oymare.

[IpoBOAUTH BBEIUUCTICHUS U HAXOIUTh YUCIOBBIE U OYKBEHHbIC 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMbI YIJTIOB TPEYTOJIbHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpPU TIEPECEYEHUU JIBYX
NapajyIeIbHbIX MPAMBIX CEKYIIEeH. Pemars mpakTuyeckue 3aauyrd Ha HaXO0XKIACHUE
YIJIOB.

Brnanerp MNOHATHEM TE€OMETPUYECKOIO MECTAa TOUYEK. YMETh ONPEACIIATh
OMCCEKTPUCY yIJia U CEPEIMHHBIN MEPICHANKYISP K OTPE3KY KaKk T€OMETPUUECKUE
MECTa TOYEK.

@opmynUpPOBaTh ONPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TOJIb30BATHCSI NX CBOMCTBAMU. ¥ METh IPUMEHSThH 3TH CBOWCTBA MPHU
pellieHnu 3a1ad.

Bnagete moHsiTHEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY’KHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThes (akTamMu O TOM, YTO OHMCCEKTPHUCHI YTIIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEpPEIUHHBIE
NEPIEHINKYJISAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners nonsATHEM KacaTeabHOUW K OKPYKHOCTH, IOJIb30BaTHCSI TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.



[Tonp30BaThCA NPOCTEUIIMMHU F€OMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATh
UX TIPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHHUS C MIOMOLIBIO LIUPKYJISI U
JIMHENKH.

K xonmy oOydenuss B 8 kJjacce 0Oyd4aroumuiics TMOMYYUT CIEAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUJIbBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKM IEPECEUEHHUs] MEAHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B peLICHUH 3a/a4.

Brnanetrs noHsATHEM CpeqHEN JIMHUU TPEYTOJbHHKA U TpanelUuH, TPUMEHATh
UX CBOWCTBA NpPU PELICHUM TeoMeTpuyeckux 3azxad. llomb3oBaTbest TeopeMou
daneca 1 TEOPEMOMN O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JUIS PEILICHUS
MPaKTUYECKUX 3a/1au.

[TpuMeHsTh NpU3HAKU 0100US TPEYTOJbHUKOB B PEIICHUH T€OMETPUYECKUX
3aaad.

[Tonb3oBaThcst Teopemoi [ludaropa ansg pemieHUss TE€OMETPUUYECKUX U
IIPaKTHYECKUX 3a71a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSTEIIBHO JeNaTh YePTEK U HAXOAUTh COOTBETCTBYIOLIME JUTUHBI.

Brnaners mnoOHATHSMU CHHYyCa, KOCMHYyCa W TaHIE€HCa OCTPOro yria
NPSAMOYTOJBHOIO TPEyroiabHUKa. [101630BaThCs STUMH MOHATUSIMU I PELICHUS
IPAKTUYECKUX 3a/1a4.

Boruucnares (pazauuHbIMA CIOCO0AMU) IIOIIAb TPEYTOJIbHUKA U IUIOIIAN
MHOTOYTOJIbHBIX ~ (uryp (mosib3ysicb, TJ€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IprMeHATh MOTyYEHHBIE YMEHUS B MPAKTUUECKHUX 3a7a4ax.

Brnanerp NOHATHMAMM BIHCAHHOTO W LEHTPAIBHOrO YIJa, HMCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKyIIMMH) U YIJIe MEXIY
KAacaTeJIbHOM U XOPJIOW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnaners MOHATHEM ONHMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MIPH PELLICHUH 3aa4.

[IppMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENH JUISl 3a/1a9 PEATbHOW KM3HH U NPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpUMEHEHUEM NoA00Us W TPUTOHOMETpUU (TOJB3YACH, TJAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHiy oOydeHuss B 9 kJiacce OOyYaroOIIMICS TMOJYYHUT CIECAYIOIINE
IIPEAMETHBIE PE3YIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBIX VYIJIOB, HAXOAUTh C UX
IOMOIIBIO PA3JINYHBIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pELIECHUE



PSIMOYTOJIHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KAJIbKYJIATOPA) JUTHHBI
U YTJIbI JUISl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThCs (popMyslaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXKJIECTBOM JIJIT HAXOXKJICHHUSI COOTHOIICHWA MEXIAY TPUTOHOMETPUICCKUMU
BEJTUYMHAMH.

Hcnonb3oBaTh TEOPEMbI CHHYCOB M KOCUHYCOB JIJIsl HAXOXACHUS Pa3InYHBIX
AJICMEHTOB TPEYTOJbHUKA («PEIICHHE TPEyTrOJIbHUKOBY»), NPUMEHITh HX IpHU
pEIIeHNY TEOMETPUUYECKUX 3a/1a4.

Bragets nonstusMu mpeoOpa3oBaHus MOA00HMS, COOTBETCTBEHHBIX JIEMEHTOB
nono0HbIX ¢uryp. Ilomb3oBaThCsi CBOMCTBaMU MOAOOWS MPOU3BOIBHBIX (UTYP,
YMETh BBIYUCIATH JJIMHBI U HAXOJUTh YIUIBI y MON00HBIX ¢uryp. [lpumeHsars
CBOHCTBAa TOMOOMS B MPAKTHYECKUX 3aJadaX. YMETh NPHUBOJHUTH IPUMEPHI
N0100HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

[Tonp30BaThCS TEOpEMaMU O MPOU3BEACHUH OTPE3KOB XOP/I, O MPOU3BEICHNUN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30oBaThcs BEKTOpaMH, MOHMMATh MX TEOMETPUUECKUN U (U3mdecKkui
CMBICII, TIPUMEHATh WX B PEIICHUH TEOMETPHUCCKHMX M (PU3HUSCKHX 3aj]ad.
[TpuMeHATh CKaJISIpHOE TIPOM3BEACHUE BEKTOPOB JIJIS1 HAXOXACHUS JUTUH U YTJIOB.

[Tonp30BaTHCS METOIOM KOOPAMHAT HA IJIOCKOCTH, TPUMEHSTh €T0 B PEIICHUN
F€OMETPUYECKUX U MPAKTUUYECKUX 3a/ad.

BrageTs TMOHATHSAMU NMPaBHJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH W PaJdaHHON MEphI yTila, YMETh BBIUMCIATH IUIOIIAb
Kpyra u ero yacteil. [[puMeHsITh moTydYeHHbIE YMEHHS B IPAKTUICCKUX 3aa9ax.

Haxomuth ocu (MM LEHTPHI) CUMMETPUU (PUTYP, NMPUMEHATH IBUKEHUS
IUIOCKOCTH B MPOCTEHUIINX CITydasix.

[TpuMeHATh TIOJTyYCHHBIC 3HAHHWSA Ha MPAKTHKE — CTPOMTHh MAaTeMaTHYCCKUE
MOJIEIH 7S 3a/1a4 peajbHON KU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKUX (YHKIMHA (MONB3YySCh, TIIE
HE0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos
Ne HaumenoBanue IEKTPOHHbIC
n/n a3/JejioB U TeM (ungposbic)
pasa Beero Kontpoubnbie | IIpakTnueckue 00pa3zoBaTelbHbIe
HporpamMmel paGoTsI padoThI pecypebi
IIpocreimme
TeOMETPHUYECKUE
| (burypsl u ux 14 bu6muoreka [{IOK
cBoricTBa. 3mepenue https://m.edsoo.ru/7t415¢e2e
TreOMETPUUYECKUX
BEJIMYUH
bubnuoreka [JOK
2 T 21 1
PEYTOILHIKH https://m.edsoo.ru/7f415e2e
[TapamiensHbie
3 MpsIMBIE, CYMMa YTJIOB 13 1 bubmmoreia LOK
P > &F s https://m.edsoo.ru/7f415¢e2e
TpeyrojbHUKa
O .
4 Teouemcenne 14 1 bibmorera LLOK
P https://m.edsoo.ru/7f415e2e
MOCTPOCHHS
5 [ToBTOpeHue, 3 | bubnuorexa [JOK
0000111eHe 3HAHUHT https://m.edsoo.ru/7t415¢e2e
OBILEE KOJIMYECTBO
- 65 4 0

YACOB II10 ITPOTPAMME
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8 KVIACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB Kontponsusie | TIpakTaueckue (undposbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
. bubnuorexa [JOK
! Herbipexyromb ki 12 ! https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa
) 0 MPOTNOPLIMOHAIBHBIX 15 | bubnnorexa [JOK
OTpe3Kax, MoI00HbIC https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
[Tnomane. Haxoxnenue
3 IJI0LIa/1eN TPEYTrOJIbHUKOB 14 | bubnnorexa [JOK
Y MHOTOYTOJIbHBIX (UTYD. https://m.edsoo.ru/7f417e18
[Tnomaau momoO6HBIX GUryp
4 Teopema IIudaropa n 10 | bub6nmorexa [IOK
Hadaja TPUrOHOMETPUU https://m.edsoo.ru/7f417¢e18
VYTIBl B OKPYKHOCTH.
BnucanHble 1 onycaHHbIE
5 YETBIPEXYTOJIbHUKU. 13 1 bubnuoreka [IOK
Kacarenbnbie k https://m.edsoo.ru/7f417¢18
okpyxHocTu. Kacanue
OKPYHOCTEH
6 [ToBTOpenue, 0600IIEHNE ) 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 66 6 0
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https://m.edsoo.ru/7f417e18
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9 KUIIACC

Koan4yecTBO 4acoB

DJIeKTPOHHBbIE
Ne | HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
n/n | MporpamMmbI o0pa3oBaTte/ibHbIE
porp KonTpoabubie | [lpakTuueckue p
Bcero pecypcbl
padoThI padoThI
Tpuronomerpus. Teopemsl
1 KOCHHYCOB U CUHYCOB. Pemienue 16 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB
[TpeobOpazoBanue mogoous.
2 M%Tpnzecxne COOTHI;H_ICHI/UI B 10 1 bubmoreka LOK
https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bubmuorexa [JOK
3 Bexrops! 12 ! https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPAUHATHI HA 9 1 bubnmoreka [JOK

IIJIOCKOCTH

https://m.edsoo.ru/7f41al2¢
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HpaBI/IJ'II)HBIe MHOT'OYT'OJIbHUKH.

5 ] but6mmoreka [JOK
HmHa OKpyXHOCTH M “”Omaﬂf https://m.edsoo.ru/7f41al2c¢
Kpyra. Beraucnenue miomanein
bubmuoreka [JOK
6 HBHKEHHS IIIOCKOCTH 6 https://m.edsoo.ru/7f41al2¢
7 [ToBTOpenue, o6o0mEHNE, 6 bubnmnoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f41al2c¢
OBIIEE KOJIMYECTBO YACOB I10 67

ITPOTPAMME
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