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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpuss Kak OAMH M3 OCHOBHBIX pA3J€JIOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M  B3aMMHOE  pACIOJOKEHUE, ONUPAETCS Ha  JIOTUYECKYIO,
JIOKa3aTeNbHYIO JIMHUIO. [I[EeHHOCTh M3ydeHHs T€OMETPUU HA YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKIAEHUS, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
paccyKIeHusi «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT NPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 H3ydeHUsT TE€OMETPUM SBISIETCS HUCIOIB30BaHUE €€ Kak
WHCTPYMEHTA MpPHU PEIICHUH KAK MaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJHKEH HayYUThCS
OTIPEJICIUTh T€OMETPUYECKYIO (UTYpY, ONHUCATH CIOBAMH JAHHBIM 4YEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO Y4acTKa, pacCuyUuTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOdyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPUHU.
[Ipu pemeHuun 3amay MPaKTUUYECKOTO XapakTepa OOYyYarOMIMICS YUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4EOHBIMH
npeIMeTaMi, MOTHBUPOBATH MCIIOIB30BATh OMPEIEICHUS TeOMETPHUIECKUX (puryp
U TIOHATHM, JEMOHCTPUPOBATh MPUMEHEHUE TOJYUYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBSI3M Haumbojee SAPKO BHAHBL B Temax «BekTopsiy,
«TpuroHomerpruueckue COOTHOIIECHUs», «Merton koopauHaT» u «Teopema
[Tudaropar.

VYueOnbpiii kypc «['eomeTpus» BKIIOYACT CIEAYIOIINE OCHOBHBIC Pa3/IeIbl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsiy», «JIBuxkeHus miockocTn», «IIpeodpazoBanus momo0us».

Ha uzyuenue yueoHoro kypca «I'eomerpusi» otBogutcs 204 yaca: B 7 kacce
— 68 yacoB (2 yaca B Hefento), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COILEPKAHUE OBYUEHUA

7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, npsimas, OTpe3oK, Jyd. Yrou. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAKOLIEM MUDE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOIIBI LHUPKYJId U JUHEUKH. TpeyroibHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIN W PaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa M TMpU3HAKW pPaBHOOENPEHHOrO TpeyrojbHuka. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M IPU3HAKU MApAIIIEIbHBIX NPsAMbIX. CyMMa yriioB TPEYTrOJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpssMOyTONIbHBIA  TpeyroibHUK. (CBONCTBO MEIWAaHbl MPSMOYTOJIBHOIO
TPEYroJibHUKAa,  MNPOBEAEHHOW K  TrumoreHy3e. IIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBII TPEYrOJabHUK ¢ yIriioM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OoJIbIIed CTOPOHE TPEyroJbHHKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekrtpuca yriia W CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoMcTBa. B3anmHoe
PacCIIOJIOKEHUE OKPYKHOCTH U mpsmMoi. KacarenpHas U ceKkyllas K OKPYKHOCTH.
OKpyXHOCTb, BIHCaHHas B Yroi. BnucaHHas u onucaHHas OKpPYKHOCTH
TPEYrOJIbHUKA.

8 KIIACC

Yetpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U CBOKWCTBA. YacTHbIE
Clly4yad MapajuiesiorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronbpHas Tpaneuus.

Meton yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHAIBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.



[TogoOue TpeyronbHukoB, kodhduiuent mnogodus. Ilpusnaku nomodus
TPEyroibHUKOB. [IpuMeHeHne nono0us npu penieHruy NPakTHUYeCKUX 3a/1ad.

CaoiicTBa momane reomerpudeckux ¢uryp. dopmynsl s TUIOIAIA
TpeyrojibHUKa, Mapaienorpamma, pomoda u Tpaneuuu. OTHOIIEHUE IUIONIaAeH
MOoJ00HBIX GUryp.

Beruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3aj1ay.

CuHyc, KOCHMHYC, TaHT€HC OCTPOr0 yrila MpsIMOYTOJILHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrnucanHble W IeHTpaibHBIE YTIJIBI, YIOJ MEXAY KacaTeIbHOW M XOPIOM.
Yruel  Mexay — XopAaamMu M CeKyIIMMH. BrucaHHble W ONKMCaHHBIE
YeThIPEXYTOJIBHUKU. B3anmMHOe pacronokeHue AByX OKpykHocrei. Kacanue
oKpyxkHOCTeH. OOIIHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, xocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMyIIbI IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeobpazosanue nmoao6us. [Tlogodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O MPOU3BENECHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaApaTE KacaTEeIbHOM.

Bektop, anuHa  (MOAyJdb)  BEKTOpa,  COHAIpPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HAMNPABJIEHHBIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpallid HaJ BeKTopaMu. Pa3nokeHue BEKTOopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE MPOHU3BEICHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapTOoBbl KOOPJAUHATHI HA IIOCKOCTU. Y PABHEHUS MPSIMON U OKPYKHOCTHU
B KOOpJMHATAX, MEPECEUCHHE OKPYKHOCTEH U MpsAMBIX. MeTOJ KOOPAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOrOYrojdbHUKH. JlnuHa OKpyXHOCTH. ['pamycHas wu
paauaHHas Mepa yrija, BBIYUCIEHUE JIMH OYyr OKpyxkHocTed. I[lnomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU)KEHHSI TIOCKOCTH W BHYTPEHHHUE CUMMETpPUU (Quryp (3jemMeHTapHbIe
npeactasienus). [lapannensueiii nepenoc. [loBopor.
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IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«I"'eomeTpus» XapaKTEpU3YyHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUID ITHUX
JOCTHXKEHUH B IPYTUX HAYKaX U MPUKIAJAHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp TPakJaHCKOro oOIliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUU MPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYAIbHON TPACKTOPUM 00Pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJlad, PEIICHUH, pacCyXIEHUI, YMEHHUIO BUIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;



MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NesATENbHOCTH;

6) ¢usuyeckoe BocnuUTaHHME, (POPMHMPOBAHHME KYJIBTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(ieKCUU, NPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MpUMEHEeHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7ad
B OOJACTHM COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHMS TOCTYIKOB U
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUM Ui OKpYXKalolled Ccpenibl, OCO3ZHAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHUAM CONMAJIbHON W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHUSIM B YCJIOBHSX HEONPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTHCS y NPYTux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJMMOCThI0O B (OPMHPOBAHUM HOBBIX 3HAaHWA, B TOM YHUCJIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACQUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAEeMble pPEIICHUs W JAEUCTBHS, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NoCIeACTBUSA, (HOPMUPOBATDH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHBI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Y4eOHbIE JeiicTBUS
ba3oBble Joruyeckune aeicTBU:

e BBISBJIATH M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKM MaTEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMyIUPOBATH
OTIpEJICICHNs] ~ TIOHATHUM, YCTAaHABIMBATH  CYIIECTBEHHBIA  MPHU3HAK
KIaccu(uKaIi, OCHOBaHUS i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3a,;



e BOCIPUHUMATH, (HOPMYJIHpPOBaTH M  NPeoOpPa3OBBIBATH  CYXKICHUSA:
YTBEpAUTENbHBIE M OTpPHUIATENbHBIC, €IWHUYHBIC, YacTHbIE W 0OIIue,
YCIIOBHBIE;

e BBIABISATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H
npotuBopeunss B (dakKTaxX, aHHBIX, HAONIOJCHHUSIX | YTBEP)KICHHUSX,
npeiaraTb KPUTEPHUH JUTSI BBISIBIICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUHI;

e JIeTIaTh BBHIBOJBI C WCIOJB30BAHHEM 3aKOHOB JIOTUKH, JCTyKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

e pa30buparh MOKa3aTENbCTBA MATEMATHYECKUX YTBEPXKACHHUU (NIPSIMBIE U OT
NPOTHBHOTO), MPOBOJIUTH CAMOCTOSATEIHHO HECIOXKHBIE 0Ka3aTeNbCTBA
MaTeMaTU4ecKuX (HakTOB, BBICTpaMBaTh AapryMEHTAIMIO, TMPUBOANUTH
IpUMepHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BbIOMpaTh crnocod pemieHuss ydeOHOM 3ajaun (CpaBHUBATH HECKOJIBKO
BAPMAHTOB pCIICHHWs, BHIOMpPATh HaWOoJee MOAXOMAIINN C y4ETOM
CaMOCTOSITEITLHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBaTeIbcKue AelicTBHSA:

e HCIIOJIH30BAaTh BOMPOCHI KaK HCCIEIOBATEIBCKHI WHCTPYMEHT TO3HAHUSA,
dbopMynupoBaTh BOMPOCH], (PUKCHUPYIONIME MPOTHBOpPEUYUE, MPodiieMy,
CaMOCTOSITEJIbHO YCTAHABIMBATh HMCKOMOE M JIlaHHOE, (POPMUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UINIO, MHEHHUE;

e TIPOBOAUTH IO CAMOCTOATEIBLHO COCTABICHHOMY IUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEeMaTHIECKOTO 00hEKTa, 3aBUCHMOCTEH 0OBEKTOB MEXK1y COOOI;

e CaMOCTOSITEILHO (POPMYIMpPOBaTh OOOOIIEHHMS W BBIBOJBI IO pPE3yJbTaTam
POBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M OO0OIICHUI;

e TPOTHO3UPOBATH BO3MOKHOE pA3BUTHE IIpPOIIECCa, a TaKXKe BBIIBUTAThH
HPEIIOI0KEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

e BBIABJISATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOPMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BHIOWpATh, AaHAIM3UPOBATH, CHCTEMATH3UPOBATH W WHTEPIPETHPOBATH
WH(GOPMAIINIO PA3TMYHBIX BUIOB U (POPM IIpEICTaBICHNUS,

e BeIOMpaTh (opmy mpenactaBieHuss WHPOPMANMM W WIUTIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, JIuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

e OIICHWBATH HAAEKHOCTH HHPOPMAIMHM IO KPHUTEPHUSM, MPEIITOKCHHBIM
yduTeleM WiH cHOPMYITHPOBAHHBIM CAMOCTOSITENBHO.
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KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeiiCTBUSA:

e BOCIPUHUMATH U (HOPMYIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSMHU
U LEJISAMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PCHHUS
B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHHUS MO XOJYy PEIICHUs
3a/1a4, KOMMEHTHPOBATh MMOTYYCHHBIN Pe3yIbTarT;

B XO7Ie OOCYXKICHHS 3aJaBaTh BOMPOCHI MO CYIIECTBY O0CYXIaeMOW TEMBI,

npoOsIeMBbl, pelaeMoil 3a7auu, BICKa3bIBaTh UJEH, HAIICTICHHBIE Ha TIOWCK
peIIeHus, COMOCTaBIATh CBOM CYXACHHS C CYXACHUAMH JAPYTUX

YYaCTHHKOB JHajora, OOHapyKWBaTh pPa3IMuUE W CXOJCTBO MO3UIUH, B

KOppeKTHOM hopme popMynrpoBaTh pa3HOTIIACHUS, CBOU BO3PAKEHUS;

o TIPEJCTABIATH PE3YNBTATHI PEUICHUS 33/1a4H, IKCTICPUMEHTA, UCCIICIOBAHNUS,
MPOEKTa, CAMOCTOSATEIHLHO BEIOUPATh POpPMAT BHICTYIUICHHUS C YIETOM 33724
NpEe3CHTAIlMU 1 OCOOEHHOCTEH ayTUTOPUH;

e TIOHUMATh M HCIIOJIH30BATh MPEUMYIIECTBA KOMAH/IHON ¥ WHIWBUIYaTbHOU
paboTHl IPH pelIeHUN YI4eOHBIX MAaTEMAaTHUECKUX 3a/1a4;

e TPUHUMATH 1IETh COBMECTHOW MEATEIHHOCTH, IJIAHHUPOBATH OpPraHU3AIUIO
COBMECTHOW paboThl, pacmpeneisiTh BUABI paboOT, JTOroBapUBATHCA,
o0CyXXJ1aTh MPOIECC U pe3yiabTaT paboThl, 0000IATE MHEHUSI HECKOIBKUX
JIFOIEH;

e y4acTBOBaTH B TPYNIOBBIX ¢opmax paboTel (0OCyXkaeHUs, 0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOM JCHCTBUS C JAPYTMMH YJE€HAMU KOMAaH]IBI,
OIICHMBATh KAauyeCTBO CBOEro BKJaJa B OOIIMIA MPOAYKT IO KPUTEPHUSIM,

c(hOpMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

PeryasiTuBHbIC YHUBepCcAJIbHbIE Y4eOHbIE JeHCTBUSA
Camoopranusanus:

e CaMOCTOSITENIbHO COCTAaBJISATH IUIAH, allTOPUTM pELICHHs 3a1ayu (WM ero
94acTh), BBIOMPATh CIOCOO pEIICHHS ¢ YIETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI MIPOIECca U pe3ysibTaTa
pelieHrs MaTeMaTUYeCKOU 3a/1auu;

e TMpPEABUJETH TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUU 3a]1auH,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLICHMBATH COOTBETCTBUE PE3YyJbTaTa ACATEIBHOCTH MOCTABICHHOM LIEIN U
YCIOBUSM, OOBSICHATh NPUYMHBI JOCTHKEHUS WM HEJOCTHKEHHUS LIEJH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEJIMETHBIE PE3YJIbTATbBI

K koHmy oOyuenuss B 7 kJjacce OOYYalOIIMICS TMOJIYYUT CIECAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKUE (UTYPBI, OMNPEHCIATh UX
B3aMMHOE PACTOJIOKEHUE, H300pa)»kaTh T'€OMETPUYECKHUE (DUTYPBI, BBIMOIHATH
YEepTeXKU IO YCJIOBUIO 3adaud. M3MepsTh JMHEHHBIE W YIJIOBBIE BEIUYHWHBI.
Pemate 3a7aun Ha BBIUKCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYHUH TMPEIMETOB B
peaspbHOM JKM3HU, PA3MEpPOB MPHUPOJHBIX O0BEKTOB. Pa3nuyaTh pasmepbl 3THUX
0OBEKTOB TIO TIOPSAJIKY BETUIHHBI.

CTpouth 4epTeXKHU K TCOMETPUUECKUM 3a/1auaM.

[Tonb30BaThCs MNpU3HAKAMU PABEHCTBA TPEYrOJBHUKOB, HCMOJIH30BaTh
IIPU3HAKU U CBOKMCTBA PAaBHOOCAPEHHBIX TPEYTOJbHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKICHUS C HUCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCAd MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TpEyroJibHUKa, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

OrnpeaensaTs napauieIbHOCTh MPSIMBIX ¢ IIOMOIIBIO YTJI0B, KOTOPBIE 00pa3yeT
¢ HUMHM cekymada. OnpeaensaT napayieIbHOCTh NPSIMBIX C IMOMOIIBIO PAaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTrOM MPSIMOM.

Pemrats 3amaun Ha KieTyaToi Oymare.

[IpoBOUTE BBIYUCIACHHS W HAXOJAUTh YHWCIOBbIE M OYKBEHHBIC 3HAUYCHUSA
YIJIOB B TEOMETPUYECKHX 33aJayax C HCIOJIb30BAHUEM CYMMbI  YIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJBHHUKOB, CBOWCTB YIJIOB, 0Opa30BaHHBIX IIPHU
MepeceYeHrn JIByX IMapajyIeIbHBIX TPSMBIX CeKylled. PemaTe mpakTuyeckue
3a7]a4d Ha HAXOXKJICHUE YTJIOB.

Bnagers moOHSATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OMNpPEACIIsTh
OMCCEKTPHUCY yIJIa U CePEAUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK Te€OMETPUUICCKHE
MecTa TOYEK.

dopmMynUpoOBaTh OMPEACICHUS] OKPYKHOCTH W Kpyra, XOpAbl W JHaMeTpa
OKPY>KHOCTH, TTOJIb30BATHCSI UX CBOMCTBAMH. Y METh MPUMEHSTh 3T CBOWCTBA MPU
pEIIEHUH 3a/a4.



Bramerp MOHATHEM ONMCAHHOW OKOJIO TPEYIOJBHUKA OKPYXXHOCTH, YMETH
HaxoauTh €€ ueHtp. [lonb3oBaThcsd (pakTamMu O TOM, YTO OUCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA MEPECEKAIOTC B OAHOM TOYKE, MU O TOM, 4YTO CEpPEIUHHBIE
MIEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCSA B OTHOM TOUKE.

BiianeTs nmoHsTHEM KacaTebHOM K OKPY)KHOCTH, IIOJIB30BATHCS TEOPEMOM O
MEPIEHINKYJIIPHOCTH KacaTEIbHOM U panyca, MPOBEIEHHOTO K TOUKE KACAHUS.

[Tonp30BaThCs MPOCTEUIINMH T€OMETPUUECKUMH HEPABEHCTBAMHU, TOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MTOMOIIBIO LHUPKYJISA U
JIMHEWKMU.

K xoniy oOyuenus B 8 Kiacce oOydaromiviicss MOJNYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJILTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJABI YETBIPEXYIOJBHUKOB, MX 3JIEMEHTHI,
N0JIb30BAThCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUYCHHUS] MEIUWAH TPEYroJibHUKa (LEHTpa
Macc) B pEIlICHUH 3a]1ay.

Braners noHsiTHEM CpeAHEN JIMHUM TPEYTrOJbHUKA W TpaIleluu, NPUMEHSITh
UX CBOWCTBA IPU PELIEHUWH TIeoMeTpudecKux 3anad. [lomp3oBaTbes TeopeMou
dasneca U TEOPEMOM O MPONOPLUHUOHAIBHBIX OTPE3KaX, IPUMEHATH UX IS PELICHUS
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh NPU3HAKK MOA00US TPEYTOIBHUKOB B PEIIEHUH T€OMETPUUYECKUX
3a7a4.

[Tonms3oBatbest TeopeMoit Ilumdaropa nmins pemieHHs TEOMETPHYECKUX U
npakThuueckux 3agad. CTpoOUTh MAaTEMaTUYECKYI0 MOJIENIb B IPAKTHUYECKUX
3a71a4ax, CaMOCTOATENIBHO JEJaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIME JUIMHBI.

Binanerp mnoHsATHSAMH CHMHYCa, KOCHMHYCa M TaHIE€HCAa OCTpPOro yria
IPSIMOYT'OJIBHOT'O TPEyroJibHUKA. 1101b30BaThCs 3TUMHU MOHATUSAMU IS PELLICHUS
IIPAKTUYECKUX 3a/1a4.

Bbraucnsate (pa3nuyHbIMU crioco0amMu) IUIOIIA b TPEYTOJbHUKA U IUIOIIAIU
MHOTOYTOJIbHBIX (uUryp (HmOJb3ysCh, TJ€ HEOOXOAMMO, KaJbKYJISITOPOM).
IIpuMeHATh OJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Brmamerp NOHATMSAMM BIHCAaHHOTO M ILEHTPAJIBHOTO YIJIA, HCIOJIb30BAaTh
TEOPEMBI O BIMCAHHBIX YIUIaX, YIJIaX MEXJYy XOpAaMu (CEKYIIUMHU) U yIie MEXIy
KacaTeJIbHOM M XOPJIOW MPH PEUICHUN T'€OMETPUUECKHUX 3a/1a4.

Bramerp mOHATHEM OIMCAHHOTO YETHIPEXYTOJIBHUKA, IIPUMEHATh CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPY PELICHNUHN 3aa4.

IIpuMeHATh NONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOZENH ISl 3a/1a49 PEaJIbHOM KU3HHA U TPOBOJAUTH COOTBETCTBYIOIINE BBIYNCIICHHUS
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C NpPUMEHEHUEM MOAO00US W TPUTOHOMETPHUH (IIONB3YSCh, IA€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

K koHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMONYYUT CIEIYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTh C WX
MMOMOIIBI0 PA3JIUYHBIE AJIEMEHTHI MPSMOYTOJIBHOIO TPEYTrOJbHUKA («pPEIICHHE
MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYJISTOPA) TJTUHBI
Y yTJIbI 1711 HETAOJIUYHBIX 3HAYEHUM.

[Tonwp3oBaThecss popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMU
BEJTMYMHAMH.

Hcnonw3oBaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JIJISI HAXOXKACHUS PA3TUIHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOIbHUKOBY»), MPUMEHITh HUX IMpHU
pEIICHUH TeOMETPUUYECKHUX 3a]1ay.

Brnamerp moHsATHAMH — TIpeoOpa3oBaHUs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (huryp. [1op30BaTHCS CBOMCTBAMHU MOJO0MS TTPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJIMHBI M HAaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumensT, cBOWCTBa MOAO00MS B MPAKTHUECKHX 3aJadax. YMETh MPUBOAUTH
IpUMepbl TOJOOHBIX PUTYDP B OKPYKAIOLIEM MHUPE.

[Tonb3oBaThCs TEOpEMaMu O MPOU3BEICHUU OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[lonb3oBaThCs BEKTOpAMHU, MOHUMATh MX T'E€OMETPUYECKUNA M (U3HUUECKUUN
CMBICII, TPUMEHATh KX B PEHICHUU TEOMETPUUYECKUX W (PHU3MYecKUx 3ajad.
[TpumeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOKICHUSI ITTUH U YTJIOB.

[lonb3oBaThCS METOIOM KOOPAWHAT HA IUIOCKOCTH, TNPUMEHATH €ro B
PEIICHUH TeOMETPUUECKUX U TTPAKTUYECKUX 3a]1a4.

BnageTs MOHATUSMH MPaBUIBHOTO MHOTOYTOJIBHUKA, IJIUHBI OKPY>KHOCTH,
JUIMHBL JyTU OKPY>KHOCTH W PaJIMAHHOW MEphI yriia, yMETh BBIUHUCIATH ILIOMIAAb
Kpyra u ero yactei. [I[puMeHsITh oJIydeHHbIE YMEHHUS B TPAKTUUECKUX 3a]/1auax.

Haxomute ocu (Wim TEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH IBUKCHHS
IJIOCKOCTH B MPOCTEHIINX CIIyYasX.

[IpuMeHsTh MOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEIH ISl 3a/1a4 peajibHON JKU3HU U TPOBOJAUTH COOTBETCTBYIOIINE BHIUYUCICHUS
C TMPUMEHEHHEM TMOJ00HUS U TPUTOHOMETPUYECKUX (YHKIMM (TONB3YSCh, TJ€
HE0OXO0IUMO, KaITbKYJISITOPOM).
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TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
N HanmenoBanu | KosmuecTBo 4acos DJIeKTPOHHBbIE
[
" | e pa3menos u (undpoBbIe)
n/ Bceer Konrpoububl | IIpakTuyeckn
TeM oOpa3oBaTe/ibHbIE
n 0 e padoThlI e padoThl
NMPOrpaMmblI pecypchl
[Ipocreitmme
r€OMETPUUECKHI
€ QUrypsl 1 uUx bubnuoreka [IOK
1 CBOWCTBA. 14 https://m.edsoo.ru/7f415e
N3mepenue 2e
TEOMETPUUECKHI
X BEJIMIUH
bu6moreka [IOK
2 TpeyronbHUKH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHbie
DSMELC. CYMMA bubnuotexa [JOK
3 P b 14 1 https://m.edsoo.ru/7f415¢e
YTJIOB %6
TPEYroJbHUKA T
OKpyXHOCTb U
< PyE bubnuorexa [JOK
4 Py 14 1 https://m.edsoo.ru/7f415e
I'eomerpuuecku %
€ TMOCTPOCHUS T
[ToBTOpEHwUE, bubnuorexa [JOK
5 00001IeHNe 4 1 https://m.edsoo.ru/7f415e
3HAHUH 2e
OBILIEE
KOJIMYECTBO
68 4 0
YACOB I10
[TPOTPAMME
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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
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 KUIIACC

Koau4vecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3aeyioB U TeM Bcer | KonTpoabH IIpakTnyeck
o0pa3oBaTte/ibHbIE
n NPOrpaMMmel 0 ble padoThI ue padoThl
pecypchl
YeThIpEXYroabHUK bubmorexa [JOK
1 eyt 12 1 https://m.edsoo.ru/7f417e
u
18
Teopema darneca
U Teopema o
DOHODLIOHATL bu6mmorteka [IOK
2 poTIopHt 15 1 https://m.edsoo.ru/7f417e
BIX OTpE3Kax, 18
10100HEIE -
TPEYrOJIbHUKH
IInomans.
Haxoxaenne
Iomaaei bu6moreka [IOK
3 TPEYroJILHUKOB U 14 1 https://m.edsoo.ru/7f417e
MHOTOYTOJIbHBIX 18
¢duryp. [Tnomann
Mo00HBIX puTyp
Teopema
Tudaropa n bu6moreka [IOK
4 10 1 https://m.edsoo.ru/7f417e
Havayia 18
TPUTOHOMETPUU o
Vrisl B
OKPY>KHOCTH.
Brucannbie u
OIMCaHHbIC bu6mmoreka [IOK
5 YeThIPEXYrOJIbHUK 13 1 https://m.edsoo.ru/7f417e
u. KacarenbHble k 18
OKPY>KHOCTH.
Kacanue
OKPYXHOCTEH
IToBTOpEHME, bubnuorexa [IOK
6 0000111eHNE 4 1 https://m.edsoo.ru/7f417e
3HAHUM 18
OBUIEE
KOJIMYECTBO
68 6 0
YACOB I10
I[TPOI'PAMME
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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
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 KIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudpossbie)
n/ pasjenos mTeM | Bceer Konrpouasnpl | IIpakTuyecku
o0pa3oBaTte/ibHbIE
1| NnporpamMmbl 0 e paboThI e paboThbI
pecypchl
Tpuronomerpus.
Teopemsl
bu6mmoreka [IOK
KOCHHYCOB U
16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. 2¢
Pemenne o
TPEYroJIbHUKOB
[IpeobpazoBanu
€ TTo100wmsI. bubmmoreka [{OK
Metpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2C
OKPYXHOCTH
bu6moreka [IOK
BexTopst 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBBI bubnuoreka [JOK
KOOpAWHATHI Ha 9 1 https://m.edsoo.ru/7f41al
IIOCKOCTH 2c
[IpaBunbHbIE
MHOTOYTOJIbHUK
u. [Jnuna bubmuoreka [JOK
OKPYXHOCTH U 8 https://m.edsoo.ru/7f41al
IJIOIIAb KPyra. 2c
Brruncienue
Ioniaaen
bubmuoreka [JOK
JIBH>KEHUS
6 https://m.edsoo.ru/7f41al
MJI0CKOCTH
2c
IToBTOpEHME,
oGoGmeHHe bubmuoreka [JOK
’ 7 2 https://m.edsoo.ru/7f41al
cUcTeMaTu3aIus o
3HAHUU o
OBUIEE
KOJIMYECTBO
68 6 0
YACOB I1O0
[NPOI'PAMME

14



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