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MNOACHUTEJIBHASA 3AIIMCKA

I'eomeTpus Kak OMH U3 OCHOBHBIX Pa3/eJIOB IIKOJIbHOW MaTeMaTUKU, UMEIOIIUN CBOEH
LENbI0 00ECNEeUnTh W3YyYEHUE CBOMCTB M pa3MepoB (UIYp, MX OTHOLIEHHWWA W B3aUMHOE
pacIoJIoKEeHUE, OMUPAETCS HA JIOTMYECKYIO, J10KA3aTelIbHYI0 JUHUIO. LIeHHOCTh HU3ydeHus
r€OMETPUU Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs 3aKIIOYaeTCs B TOM, 4YTO
oOy4Jarouuiicss y4uTCs NPOBOAUTH JIOKA3aTENbHBIE PACCYXKIACHUS, CTPOUThH JIOTMUECKHE
YMO3AKJIIOUEHHUS], JI0Ka3bIBaTh MCTUHHBIC YTBEPKIEHUS U CTPOUTH KOHTPHPUMEPHI K
JI0’KHBIM, MPOBOJIUTh PACCYXKIEHUS «OT MPOTUBHOIO», OTIMYATh CBOWCTBA OT MPHU3HAKOB,
dbopMyIUpOBaTh OOPATHBIE YTBEPKIACHUSI.

BTopol nenpr0 U3ydyeHUs T€OMETPUHU SIBIISIETCS HCIIOJb30BAHUE €€ KaK MHCTPYMEHTA
IpU PELUICHMM KaK MaTEMAaTHYECKHUX, TaK W IPAKTHYECKHUX 3a]lad, BCTPEYAIOIIUXCA B
peanbHOM Ku3HU. OOywarolmuics JAOHKEH Hay4YUThCS OIPEAeNUTh T'€OMETPUYECKYIO
burypy, omucaTh CJIOBaMH JaHHBIA YEePTEX WIM PUCYHOK, HAWTH IUIONMIAb 3€MEIIBHOTO
y4acTKa, paccuyuTaTh HEOOXOAMMYIO JUIMHY OINTOBOJIOKOHHOTO Kabens wuiu Tpedyemble
pa3Mepsl rapaxa Jyisi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENIbHAS JIMHUS B
u3ydeHuu reomeTpuu. llpu pemieHnHn 3agad MPaKTUYECKOro XapakTepa OO0ydaroliuiics
YUYUTCSL CTPOUTh MaTE€MaTUYECKUE MOJIETU PEeaJbHbIX >XU3HEHHBIX CHUTYaIlMi, MPOBOAUTH
BBIYMCJICHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIbTaTA.

Kpaiine BaxHO MOAUEPKUBATH CBSI3U T€OMETPUU C JPYTUMHU YUEOHBIMHU MpPEIMETaMH,
MOTHUBHPOBATh HCIIOJIb30BAaTh OMNPEIEICHUS] TeOMETPpUYECKUX (GUTYp U TOHATHM,
JEMOHCTPUPOBATh MPUMEHEHHE MOJYUYCHHBIX YMEHHU B (DU3UKE U TEXHHUKE. DTU CBS3HU
HamOoJiee SApKO BHAHBI B Temax «Bektopsl», «TpUTOHOMETpHUYECKHE COOTHOIICHUS,
«Meton koopauHaT» U «Teopema I[Tudaropar.

VYuebnniii Kypce «I eomeTpus» BKIIOYAET CICTYIONINE OCHOBHBIC PA3JICNbl COACPKAHUS:
«I'eomeTrpuueckre GUrypbl U WX CBOHCTBa», «VI3MepeHHME TIeOMETPUYECKHX BEIIUMYUHY,
«/lekapToBbl KOOpPAMHATBHI Ha IJIOCKOCTH», «Bektopbl», «IBUXKEHUS MIOCKOCTH,
«[IpeoOpazoBanus mOAOOHUS.

Ha usyuenue ydeOHoro kypca «I'eometpusi» orBoamtcs 204 uaca: B 7 kimacce — 68
yacoB (2 yaca B He/IeN0), B 8 kiacce — 68 yacoB (2 yaca B Hefienio), B 9 kiacce — 68 yacoB (2
yaca B HEJIEIII0).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jdyd. Yo Buasl
yriaoB. BeprukanbHele u  cMexHble yriael. buccekrpuca yria. JlomaHas,
MHOTOYToJIbHUK. [[apannenbHOCTh U EPIIEHIUKYIISIPHOCTD MPSIMBIX.

Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOW CHMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOLIEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C IOMOLIBIO LMPKYJS M JIMHEWKU. TpeyroyibHUK.
BricoTa, Meinana, GuccekTpuca, MX CBOMCTBA.

PaBHOOepeHHBIT W PAaBHOCTOPOHHHMM  TpeyroibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJIENbHBIX NPAMBIX. CyMMa yTilOB TPEYTOJIbHHKA.
BHenrHue yriel TpeyrojibHUKA.

[IpssMOyrosbHbId  TpEyroabHUK. (CBOWCTBO MEIHMAHBI IPSMOYTOJBHOTO
TPEYroJIbHUKaA,  IPOBEAEHHOM K  TunoreHys3e.  lIpusHakm  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM yIJIe U OOJIbLIEH CTOPOHE TPEYTOJbHHUKA.
[leprieHIUKYJISIp ¥ HAKJIOHHAS.

I'eomerpuueckoe Mecto TOYeK. buccekrpuca yrina W CEpeaUHHBIN
MEPIEHIUKYJISP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3auMHOe
PacCIIONIOKEHUE OKPYKHOCTH M npsiMor. KacarenbHas m cexkymas K OKPYKHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BrnucaHHas u oOnMCcaHHAs OKPYXHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

UYetsipéxyronpHuku. [lapamienorpaMm, ero Mpu3Haku U cBovicTBa. YacTHbIe
cllydad NapajuleJorpaMMoB (TIPSAMOYTOJIBHUK, POMO, KBajapaT), UX MPHU3HAKU U
cBoricTBa. Tpamemus, paBHOOOKas Tpameius, €€ CBOWCTBA M NPHU3HAKHU.
[IpssMoyroJibHAs Tpaneuus.

Meron ynBoenus menuassl. LlentpanbHas cummerpus. Teopema daneca u
TEOpEMa O IPOIOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHAN TPEYTOJIBHUKA U Tpanenuy. L{eHTp Macc TpeyrojapHuKa.

[lonobue TpeyronbHUKoB, KodpduuueHnt noxodus. IlpuzHaku mnomOOUS
TPEYroJibHUKOB. [[puMeHeHne noqo0ust py pelieHn: MPaKTHYECKUX 3a/1a4.



CpolicTBa TUIomanelt reomerpudeckux Guryp. D@opMynbl A TUIOMIAAH
TpPEYroJibHUKa, MapajienorpaMma, pomOa u Tpanenuu. OTHOIICHHE IUIOIAeH
no00HBIX GUryp.

Briuncnenue miomaaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenune teopemsr Iludaropa npu penieHun
MPAKTUYECKUX 3a/1au.

CuHyC, KOCHHYC, TaHT€HC OCTPOrO yTIJia HpPsIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUUYECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnivcanHble W UEHTpalbHBIE YIJIbI, YIOJI MEXKJY KacaTeJIbHOW U XOPHOM.
VYrael  Mexay ~XopaaMH M CEeKYIIMMHM. BriMcanHble W OINKCAHHbBIC
YETBIPEXYTOJBHUKN. B3auMHOe pacnosiokeHue AByX OKpyxkHocteil. Kacanue
OKpykHOCTeH. OO11I1e KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbl MPUBEACHUS.

Pemienne TpeyronbHukoB. TeopeMa KOCMHYCOB W TEOpeMa CHHYCOB.
Penienre mnpakTHYECKHMX 3aJad C UCIOJIb30BAHUEM TEOPEMbI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nono6usi. [logo0re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOMU3BENECHMM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEICHHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KacaTEIbHOM.

Bekrop, mnumHa  (MOIyJdb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAIPABJICHHBIE  BEKTOPbL,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallMM HAJ BEKTOpaMu. PaznokeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BekTopaM. KoopaunaTel BekTopa. CKajasipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXOXKIAEHUS JJIVH U YTJIOB.

JlekapTOBbI KOOPJAMHATHI HA IJIOCKOCTHU. Y pPaBHEHUS MPSIMOMl U OKPY>KHOCTH
B KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. METON KOOPJAMHAT U €0
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmHa OKpyxkHOCTH. I'pamycHas wu
paauaHHas Mepa yIyia, BBIYMCIEHHUE JJIMH AYr OKpyxkHocteil. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBKeHUs TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUu Guryp (diemMeHTapHbIe
npenacrasienus). [lapamnensusiil nepenoc. IToBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE Ppe3yabTaThl OCBOCHHS MPOTpaMMbl y4yeOHOro Kypca
«"eoMeTpus XapaKkTepu3yrOTC:

1) maTpuoTHYecKoe BOCIIMTAHUE:

MPOSIBICHUEM MWHTEpeca K TMPOUNUIOMY M  HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHHEM K  JIOCTHXKEHHUSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THUX
JTOCTIKEHUM B IPYTUX HayKaX W MPUKIAAHBIX cdepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN TpaKJaHUHA U peasiu3alliu ero
npaB, TMPEJCTABICHUEM O MaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PaKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYXIAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C MPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIUIIOB B IESITEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKOM Ha AaKTUBHOE YyYacTH€ B PEIICHUU MPAKTUYECKUX 3aj]1ad
MaTeMaTUYECKOW HaMpaBIC€HHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMAaTHYECKOIO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEHM JKU3HU I YCHEIIHOW MpodeccHoHanbHON
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3creTHYeCcKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, PEHICHUH, pacCyX JACHH, YMEHHUIO BUIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHUSA:

OpUEHTAlMel B JAESATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAayUYHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOllecTBa, MOHMMAHUEM MATEMaTUYECKOM HayKu Kak c@epbl 4YeloBeYeCKOn
JIEATEIIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsl Pa3BUTHS IIUBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMATHUKH M MAaT€MaTUYECKOW KYJIbTYpOW KaK CPEeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM IPOCTEUIIMMU HABBIKAMH HCCIEA0BATENBCKON
JeATEIIbHOCTH;

6) ¢usuyeckoe BocnuTranue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIaronoJyums:



TOTOBHOCTBHIO MPUMEHSITh MAaTEMATHYECKHWE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsl, BEIEHMSI  3J0pPOBOrO  o0pa3a JKU3HU  (3JOpOBOE  IHUTAHUE,
cOQIAaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryjspHas Qunueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCUU, MPU3HAHUEM CBOETO
mpaBa Ha OMMOKY M TaKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHNE:

OpUEHTAallMEN Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUM NIl pelIeHUs 3a7ay
B 00JIaCTH COXPAHHOCTH OKpY>Karolled cpelbl, IMJIAaHUPOBAHUS TOCTYNKOB U
OLICHKM WX BO3MOKHBIX TIOCJEACTBUU MJisi OKPY’)KaIOIIEH cpeibl, OCO3ZHAHHUEM
IJI00AJIBHOTO XapaKTepa KOJOTMYECKHUX MPOOJIEM U MMyTel UX PELICHUS;

8) apanTanus K M3MEHAKIIUMCH YCJOBUSAM COUMAJIBHOM U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEATeIbHOCTh, B TOM UHCIIE
yMEHUE YUYUThCA y JAPYTHUX JIOJEH, MpUOOpeTaTb B COBMECTHOW AESTEIHHOCTU
HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIUU U3 OIbITA IPYTHUX;

HEOOXOJAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHHWM, B TOM YHCIE
bopMyIHpOBATH UJIEU, TIOHSITHS, TUIIOTE3bl 00 O0OBEKTaX U SABJICHUSAX, B TOM YHUCTIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JCGUUUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, MIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOUNA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMbIE pELIeHUs] U JeHUCTBUS, (OpPMYJIUPOBATh U OIEHUBATh PUCKU U
NOCJIEICTBUA, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/bHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jilornueckue JaeiicTBUA:

e BBISBIITh U XaPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKKM MATEMATHYECKUX
O0OBEKTOB, TOHITUH, OTHOIICHUNW MEXAy MOHATHUAMH, (HOPMYIUPOBATH
OIPENICIICHUS]  TOHSTHUM, YCTAHABIMBATHL  CYIIECTBEHHBIM  MPU3HAK
KJaccupuKaIlMyi, OCHOBaHUS Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOT0O aHAJIN3A;

e BOCIpPUHUMATH, (OPMYJIUPOBATH U  MPEOOPa3OBBIBATH  CYKICHHUS:
yTBEpAUTEIbHBIE W OTpPHUIATENIbHBIC, C€IWHWYHBIC, YacTHBIE W oOIIue,
YCJIOBHBIE;

e BBIABIATH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aHMMOCBSI3H1 u
npotuBopeursi B (aKkTaxX, MAaHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX,
MpeIaraTb KpUTEPUHU ISl BBISIBIICHUSI 3aKOHOMEPHOCTEW U IPOTHUBOPEUHI;



JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCTYKTHBHBIX W
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIFOUESHUH 110 aHAJIOTUH;

pa3oupaTh JTOKa3aTeIbCTBA MAaTEMATHUYECCKUX YTBEPKICHUU (TPSIMBIE B OT
IPOTUBHOT0), TPOBOJIUTH CAMOCTOSATEILHO HECIIOKHBIC T0KA3aTelIbCTBA
MaTeMaTU4eCKuX (DaKTOB, BBICTPAWBATH APTYMEHTAIMIO, NPHBOJUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOWpATh Croco0 pemieHus y4deOHOW 3amaud (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHS, BBHIOMpaTh HambOoJIee TMOAXOAAIUNA ¢ YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciiegoBaTe/IbCKHe 1eiiCTBUS .

UCIIOJIB30BaTh BONPOCHI KaK HCCIEHOBATEIIbCKUNA HMHCTPYMEHT IIO3HAHMS,
(GopMyIHupoBaTh BOMPOCHI, (PUKCUPYIOLUIUE MPOTUBOPEUUE, MPOOIIEMY,
CaMOCTOATENIbHO YCTAaHABJIMBATh MCKOMOE M JaHHoe, (OpPMHPOBATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJUTH IO CAaMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
HKCHEPUMEHT, HEOOJIBIIOE UCCIIE0BAHUE 110 YCTAHOBIECHUIO 0COOEHHOCTEN
MaTeEMaTHYECKOTO 00BEKTA, 3aBUCUMOCTEN O0OBEKTOB MEXKTY COOOM;
CaMOCTOSITENIbHO (OPMYJIMPOBATH OOOOIIEHHUS U BBIBOJABI MO pe3yJbTaTam
IPOBENEHHOIO HAOJIIOCHUSI, HUCCIEIOBAHMS, OLICHUBATh JIOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, a TaKKE BBIIBUIaTh
IPEIONI0KEHUS O €r0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaumeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POPMALMH, JTaHHBIX,
HEOOXOMMBIX JIJIS PELICHUS 3a7a4H;

BBIOWpATh, aHAJU3UPOBATh, CUCTEMATHU3UPOBATH U HHTEPIPETHPOBATH
uH(OPMAIUIO Pa3IUYHbIX BUAOB U (POPM IpeICTaBIICHNUS;

BbIOMpaTh (OpMy MNPEACTaBICHUS HMHPOPMALMK U HIUIIOCTPUPOBATH
peraemMbie  3a7add  CXeMaMH, [IuarpaMmamMu, WHOW Trpadukod W UX
KOMOHHAIIUSIMU,

OLICHHMBATh HAAEKHOCTH HMHQOPMAIMHM 10 KPUTEPHUSAM, MPEUI0KEHHBIM
y4uTeNIeM Uik CPOPMYITHUPOBAHHBIM CAMOCTOSITENBLHO.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC YYeOHbIE 1eCTBHSA:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXJI€HHUS B COOTBETCTBHH C YCIOBUSIMU
U LEJSMH OOILEHUs, ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M NHCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS IO XOJy pELICHUs
3a/1a4l, KOMMEHTHPOBATh NOJIYYEHHBIN PE3YIIbTAT;

B XOJIe OOCYKJIEHHS 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKJIa€MOM TEMBI,
npo0JieMbl, pelaeMoil 3ajauu, BbICKa3bIBaTh HJIEH, HAIEJIEHHBIE Ha MOMCK
pEeUIeHUs, COIOCTaBIATh CBOM CYXKJIEHHA C CYXICHHSIMH JIPYyTHUX



YYaCTHUKOB JHAJIOTa, OOHAPYXKMBATh PAa3jIMYM€ U CXOJCTBO MO3UIIHMA, B
KOppeKkTHOU popme popMyTUpOBaTH pa3HOTIIACHUS, CBOU BO3PAKCHUS;

e TPEICTaBISATH  pPE3yJAbTaThl  pEIIeHUs  3a/ayH, IKCIIEPUMEHTA,
UCCJIEIOBAaHUs, IPOEKTA, CAMOCTOSATEIBHO BBIOMPATH (hOpMAT BBICTYIUICHUS
¢ y4€TOM 3aj7a4 Mpe3eHTaIH U 0COOEHHOCTEN ayJUTOPHH;

e TIOHUMATh M KCIOJIBH30BATH MPEUMYIIECTBA KOMAHAHOW U MHIUBUIYATbHOM
paboTHI IpU PEIICHUHN YUYeOHBIX MATEMATUIECKUX 3a]1a4;

e TPHHHUMATH I1EJh COBMECTHOW NEATEIHHOCTH, IUIAHUPOBATH OPTaHHU3AIHIO
COBMECTHON palOTHI, pacmpeAensiTh BHIb padOT, JIOTOBapUBATHCA,
00CyKJaTh MPOLIECC U pe3yabTar paboThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOACH;

e yYacTBOBaTh B TpymnmoBbIX ¢opmax paboTel (0OCyXkAeHUSA, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M APYTHE), BHITIOIHATH CBOIO YaCTh pabOThHI
U KOOPIAWHHPOBATH CBOU JEUCTBHS C JPYTUMHU WICHAMH KOMAaHJIbI,
OIICHMBATh KA4yeCTBO CBOErO BKJaja B OOMIMNA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHKAMH B3aUMOICHCTBUSI.

PeI‘y.]IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranusanus:

e CaMOCTOSITENIbBHO COCTaBJISATh IUIaH, AJITOPUTM pELIEHUs 3afauyd (W ero
4acTh), BBIOMPATh CIOCOO pEHICHHs C Y4ETOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHUPOBAThH
BapUAHTHI PEIICHUH ¢ YYETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJICKT:

e BJAJETh CIIOCOOAMHU CAaMOIPOBEPKH, CAMOKOHTPOJIA MPOIIecca U pe3ysibTara
pelieHnss MaTeMaTUYECKOH 3a1a4H;

e MPEIBUAECTH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPY PELICHUH 3a7a4H,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHON LIENHU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKEHHS] WIM HEIOCTHXKEHHS LENH,
HaXOJMUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 KJjacce OOyYarOUIUICS TMOJYYUT CIEIYIONINE
MIPEIMETHBIC PE3yJIbTATHI:

Pacrio3HaBaTh W3y4eHHBIE TEOMETPHUYECKHE (DHUTYpBI, ONpPEnesTh WX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTh TeoMEeTpuuecKre (QUrypsl, BBITOIHSATH



YEPTEXKU M0 YCIOBUKO 3ahauu. M3mepsATs JIMHEWHBIE W YIJIOBBIE BEJIMYUHBI.
PemaTe 3a1a4n Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OILICHKY JIMHEHHBIX W YTJOBBIX BEJIMYUH MPEIMETOB B
peaTbHOM JKM3HM, Pa3MepoOB MPUPOAHBIX OOBEKTOB. Paznmuuarh pa3Mepbl 3THX
OOBEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTek U K FTEOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCsd MNpPHU3HAKAMU DPABEHCTBA TPEYTOJbHUKOB, MCIIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIHLHUKOB MPHU PEILICHUH 3a/1a4.

[IpoBOIUTH JTOTHMYECKUE PACCYXKICHUS C UCIOJIBb30BAHUEM T€OMETPUYECKHUX
TEOPEM.

[lonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPSIMOYIOJIBHOIO
TPEYroJIbHUKA, B PEIICHUY T€OMETPUYECKUX 3a]1a4.

OrnpenensTh napawuiebHOCTh MPSMBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napaieIbHOCTh MPSIMBIX C MOMOIIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOMU MPSIMOM O TOYEK APYTOM MPSIMOU.

PemaTe 3a1aun Ha KiIeT4aTol Oymare.

[IpoBOANTL BBIYUCIICHUSI U HAXOJWUTh YHUCJIOBbIE U OyKBEHHBIEC 3HAYCHUS
YIJIOB B TE€OMETPUUYECKHMX 3aJayax C HCHOJb30BAHHMEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YTIJIOB, OOpa30BaHHBIX MpH
MIEPECEUEHNH [IBYX MAPAJUICIBHBIX MPAMBIX CeKyllel. Pemars mnpakthueckue
3a71a4M Ha HAXOXKJICHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACisiTh
OMCCEKTPUCY yIJia U CEPEIUHHBIN MEePICHANKYISP K OTPE3KY KaKk reOMEeTPpUYECKUe
MECTa TOYEK.

@opmMynupoOBaTh ONPEHECIEHUS] OKPYKHOCTHU M Kpyra, XOpAbl U JHaMETpa
OKPY>KHOCTH, TOJIb30BAThCA UX CBOWCTBAMU. Y METh IPUMEHSATH 3TU CBOMCTBA MIPU
pELICHUY 3a7a4.

Brnagerp MOHSATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1eHtp. [lonb3oBaThea (akTaMu O TOM, YTO OHMCCEKTPUCH YTIIOB
TPEYrOJIbHUKA IIEPECEKAOTCSI B OJHOM TOYKE, U O TOM, YTO CEPEAVWHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnagets moHATHEM KacaTelbHOU K OKPYKHOCTH, I0JIb30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U pajinyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCAd MPOCTEUIIMMU I'€OMETPUUECKUMH HEPABEHCTBAMM, [IOHUMATh
UX IPAKTUYECKUU CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHUS C TOMOUIBIO IIUPKYJIA U
JIMHENKHU.

K xoniy oOyuenus B 8 kJjacce o0OydYaronIuiics TMONYYUT CIEIYIONTHE
IIPEIMETHBIE PE3YJIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IIPHU PELIEHUU T€OMETPUYECKUX 3a1ad.

[IpuMeHsATh CBOMCTBAa TOYKM IEPECEUYEHHUs] MEIMAaH TPEYroJibHUKa (LIeHTpa
Macc) B PEIICHUHU 3a/1a4.

BraneTs MoHATHEM CpeqHEN JTMHUM TPEYTOJIbHUKA U TPalelHH, NPUMEHSIThH
MX CBOWMCTBA NPH PEUICHUM T€OMETpUUYECKUX 3anad. llomp3oBaTbCcs TeopeMoi
dajieca U TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATD UX JJIS PELICHUS
IIPAKTUYECKUX 3a]1a4.

[IpumeHsTh npU3HaKK MOJ00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUYECKUX
3a/1a4.

[Tonp3oBaTecst Teopemoii [ludaropa amsa permieHUss TEOMETPUUYECKUX U
IpakTU4YecKux 3anad. CTpPOUTh MAaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO J€JIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOUIUE JJTUHBI.

Brnagete DOHATHUSMU CHHYyCa, KOCHMHYyca M TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHuKa. 110J1b30BaThCA 3TUMM MOHATUSAMU JUIS PELUEHUS
IIPAKTUYECKUX 3a]1a4.

Bbruncnats (pa3inyHbiMU crioco0aMu) IUIOLIa/b TPEYroJbHUKA U IUIOLIaN
MHOTOYTOJIBHBIX ~ (Quryp (monb3ysich, TIJI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh Moy4YeHHbIE YMEHHUS B MPAKTUUECKUX 3a/1a4ax.

Brnanete MNOHATHSMU BIHCAaHHOIO W LEHTPAJIBHOIO YIJa, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yIiaX, yriax MeXAy XOpAaMH (CEKyLIMMU) U YIJIe MEXIY
KacaTeJIbHOM M XOPIOM IIPHU PELICHUU T€OMETPUYECKUX 3a1ad.

Brnagets moHATHEM ONKMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMHMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[IpumMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIIN JUIS 3a/1a4 PEANIbHOW JKU3HU U NPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHUEM TMOAOOUS W TPUTOHOMETPUM (MOJB3YACh, IAe HEO0OXO0IUMO,
KAJIbKYJIITOPOM).

K xoniy oOyuenus B 9 kJjacce o0OydYaronIuiics TMOJYYUT CIEIYIONTNE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YTIJOB, HAXOAWUTh C HX
NOMOUIBIO PAa3IMYHbIE 3JIEMEHTBHl NPSIMOYTOJIBHOIO TPEYroJibHUKA («pelIeHue
MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMOIIBbIO KAJIBKYJIATOPA) JTHHBI
Y YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.

[Tonp30Batbest hopMmynamMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKJIECTBOM JUISI HAXOXKJIECHHMSI COOTHOLICHWM MEXAY TPUTOHOMETPUYECKUMU
BEJMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISl HAXOXKACHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJbHUKOBY»), NPUMEHATh HX MpHU
pELICHNH T€OMETPUUYECKUX 3a/1a4.



Brnagets moHsTHMSMH — mpeoOpa3oBaHHS — TOMOOMS, COOTBETCTBEHHBIX
AJIeMEHTOB Mo00HBIX Guryp. [lonb30BaThCsi CBOMCTBaMHU 1MOJ00MS TPOU3BOIBHBIX
buryp, ymeTh BBIYUCIATH JJIMHBI W HAXOJIUTh YIVIBI Y TOAOOHBIX (QUryp.
[IpuMeHsTh CBOMCTBA MOJO0OMS B MPAKTUYECKUX 3ajayax. YMETh MPUBOJIUTH
IPUMEPHI TOTOOHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCs TEOpEMaMU O NPOU3BEICHUH OTPE3KOB XOP/I, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpPAMH, MOHUMATh MX T€OMETPUYECKHM U (U3HUECKUI
CMBICJI, TPUMEHSTh WX B PEIICHUU TIEeOMETPUUYECKUX M (Pu3nueckux 3aaad.
[IpuMEeHSTh CKaJISIPHOE MPOU3BEICHUE BEKTOPOB JJIsl HAXOXKIECHUSI IJTUH U YTJIOB.

[lonp30BaThCs METOJIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
pPELIEHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a]aY.

Brnanerp MoHATHSMU TPaBWIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY)KHOCTH,
JUTUHBI TyTU OKPY>KHOCTH U PaJMaHHON MEpbl yria, YMETh BBIYUCIATH IUIOLIA/b
Kpyra 1 ero yactei. [I[puMeHsTh 1oTyuYeHHbIE YMEHHS B TPAKTHUYECKUX 3a/1auax.

Haxonute ocu (WM LEHTPBI) CUMMETPUU (QUTYP, TMPUMEHSATH JABUKCHUS
IJIOCKOCTHU B MPOCTEUIINX CIyYasiX.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENH IS 3a/1a4 peaIbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NPUMEHEHHEM MOJ00HSI M TPUTOHOMETPUYECKUX (PYHKUUU (TOJB3YSCh, TE
HEO0OXO0IMMO, KATBKYISATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

Kouan4yecTBo yacoB JIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM uudposbie
Ne i/m P Konrpoabusie IIpakTnyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
IIpocrerimme reoMeTpuyeckrue GUrypsl u
Hf cBoiictBa. M3me eime FCOMCQ) H}tllpecxnx 14 bubmmorexa [JOK
$SMEp P https://m.edsoo.ru/7f415e2¢
BEITUYNH
bubmuoreka [JOK
T 22 1
PEYTOIBHIIH https://m.edsoo.ru/7f415e2e
[TapannenpHbIe NpAMBIE, CYyMMa YTJIOB 14 1 bubnmnorexa [JOK
TPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
OKpyXHOCTh M KpyT. ['eoMeTpruueckue 14 1 bu6mmoteka [{IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bubmuoreka [JOK
I1 6006 7 4 1
OBTOPEHHE, ODODILCHHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 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 KUIACC

Kosn4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3eioB U TeM uugpoBbIe
Ne ni/m P Konrpoabnsie IIpakTnueckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
n bu6nmoreka [IOK
4 12 1
CTPIPER YOI https://m.edso0.ru/7f417618
Teopema @aneca u TeopeMa o
MIPOMOPIIMOHAIILHBIX OTPE3KaX, MOJO0HBIC 15 1 bubmmorexa [TOK
poroptt P » HOA https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
[Tnomans. Haxoxaenue miomanein
Tpe TOJ?LHI/IKOB " ff[Horo ro;IjHilx ¢bur 14 1 bubmmorexa TIOK
pey y VP https://m.edsoo.ru/7f417e18
[Tnomaau momoOHBIX GUryp
Teopema [Iudaropa n Hayana 10 1 bubnnorexa [JOK
TPUTOHOMETPUH https://m.edso0o.ru/7f417e18
VYTl B OKpy)KHOCTH. Bricanusle n
ONMCAHHbIE YETHIPEXYTOJIbHUKHU. 13 1 bubnuorexa [JOK
KacarenbHbie kK okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEMN
. bubmmorexa [JOK
IT 4 1
OBTOpCHte, 000DLIeHHE SHaHHil https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0


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 KUIIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne n/m P Kontpoasnsie IIpakTnuyeckue (udpp )
NMPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcbl
Tpuronomerpust. Teopembl KOCHHYCOB U 16 1 bubnmnorexa [JOK
cHUHycOB. Penienre TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3zoBanue nonodus. Merpuueckue 10 1 bubnmnoreka [JOK
COOTHOUIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
B 12 1
CXTOPHL https://m.edsoo.ru/7f41al2c
JlexapToBbl KOOPIMHATHI HA TUIOCKOCTH 9 1 bubmmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTONBHUKH. [[THHA
01? YKHOCTH | IIJIO ya b Kpyra 8 8 bubmmorexa [JOK
py B Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miuomazeit
JIBMKCHHSI TTIOCKOCTH 6 bubmmorexa LIOK
https://m.edsoo.ru/7f41al2c
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aLUs 7 9 bubnmnoreka [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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
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