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HOACHUTEJIbBHAA 3AIINCKA

I'eomeTpust Kak OJUH W3 OCHOBHBIX pa3JEeiOB LIKOJIbHOW MaTeMaTHUKH, MMEIOIIUM CBOEH
LEeNbI0 00ECTeYnTh M3Y4YeHHE CBOMCTB M pa3MepoB (UTYp, MX OTHOLICHHHA M B3aUMHOE
pacroJio’)KEHUE, OINUPAETCSI Ha JIOTMYECKYH0, JOKa3aTeNbHYH JIUHHUIO. [leHHOCTh u3yueHus
r€OMETPHUH Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa3oBaHus 3aK/II0YAETCs B TOM, YTO 0Oydarouuiics
YUUTCSI TPOBOJUTH JOKA3aTENbHBIE PACCY)KICHHS, CTPOUTH JIOTMYECKHE YMO3AKIIOUCHHUS,
JIOKa3bIBaTh WCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIUPOBATH OOpATHBIE
YTBEPIKJICHHSL.

Bropoii 1enpi0 M3ydeHHsT TE€OMETPHH SBJISIETCS UCIOJNb30BaHUE €€ KaK MHCTPyMEHTa NpU
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
xu3HU. OOydJarommuiicss MOJDKEH HAYYWTBCS OIPEICTUTh T€OMETPHUECKYlo (urypy, ommcarb
CIIOBAaMH JIAHHBIM YepTEX WMIM PUCYHOK, HAWTH ITUIOMIAAb 3€MEJIBHOTO Y4YacTKa, PacCUUTATh
HEOOXOUMYIO JITMHY OITOBOJOKOHHOTO Kalenss wiM TpeOyemble pa3Mmepbl Tapaxa s
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTODAs, BHIYHCIUTENbHAS JIMHHUS B M3YyYCHUU T'€OMETPHUH.
[lpu pemeHun 3amad  TPAKTHYECKOTO  Xapakrepa OOyJarOmuiCs  y4UTCS  CTPOMTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHUTYAllWid, IPOBOJUTH BBIYHCICHHUS U
OIICHUBATh aJIeKBaTHOCTb MOJIyY€HHOTO pe3yJbTaTa.

KpaitHe BaXHO MOMYEPKUBATH CBSI3W TEOMETPUU C JPYTUMHU Y4eOHBIMH TpeIMETaMH,
MOTHBHPOBaTh  HCIIOJIb30BaTh  OMPEICICHHUS  TEOMETPUYECKHX  (QUTYyp ©  TOHSTHI,
JEMOHCTPUPOBATH MTPUMEHEHHE TIOTYIEHHBIX YMEHHH B (PU3HKE U TEXHHUKE. JTHU CBSI3U Hanbosee
SIPKO BUJIHBI B TeMax «BekToper», « TpuroHoMeTpruieckne COOTHOIICHU», «MeTo1 KOOpAHHAT
u «Teopema [Tudaropar.

VYueOnnii Kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIUNE OCHOBHBIC PAa3fCiibl COJICP)KAHMUS:
«['eomerpuueckue ¢urypsl M uX CBoOicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHHY,
«/lexapToBbl ~ KOOpAWHATBl Ha  IJIOCKOCTH», «BekTopbl», «JIBM)KEHHSI  IUIOCKOCTHY,
«IIpeobpazoBanust MO00MS.

Ha usydenue yuebHOTO Kypca «I'eomerpusi» orBoautcs 204 vaca: B 7 kiacce — 68 gacoB (2
yaca B He/el), B 8 kiacce — 68 yacoB (2 yaca B Henmenwo), B 9 kitacce — 68 yacoB (2 4Jaca B
HEJIEIIO).

COJEP)KAHUE OBYYEHUA

7 KJIACC

HavanpHbple nonsTuss reomerpuu. Touka, mpsMas, OTpe30K, Jyd. Yroin. Buasl yrios.
BeprukansHble M cMexHble yribl.  buccekrpuca yria. JlomaHas, MHOTOYTOJbHUK.
[TapannenbHOCTb U NEPIEHUKYISIPHOCTD IPSMBIX.

Cummerpuunblie ¢purypsl. OCHOBHBIE CBOMCTBa 0ceBOl cummeTpuu. Ilpumepsl cummerpun B
OKpY>KaroIlleM MHpe.

OcHOBHBIE IIOCTPOEHHUS C NMOMOULIBIO LUPKYJIS U JIMHEHKH. TpeyronbHUK. BeicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOE1peHHBIN U PaBHOCTOPOHHUH TPeyroybHUKU. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa W TpU3HAKU paBHOOEApPEHHOro TpeyrojibHUKa. Ilpu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa 1 NMPU3HAKU NapaJlyIeNbHBIX NpsiMbIX. CyMMa YIiIOB TpeyrosibHUKa. BHelHue yrisl
TPEYrOJIbHUKA.

[IpsmoyronpHblii  TpeyroabHUK. CBOWCTBO MENMAHbl MPSIMOYIOJIBHOTO TpPEYroJIbHMKA,
NIPOBEEHHOW K rumoteHyse. lIpu3Haku paBeHCTBa MNPAMOYTOJIBHBIX TPEYrOJIBHUKOB.
[IpssMOyrobHBIN TPEYTroNbHUK C yriaioM B 30°.



HepaBeHcTBa B reomMeTpuu: HEPAaBEHCTBO TPEYroJIbHMKA, HEPABEHCTBO O JUIMHE JIOMAaHOH,
Teopema 0 0OJIbILEM yriie U OOJbILIeH CTOPOHE TPEyrobHUKA. [lepreHuKyIsp U HAKIIOHHAS.

I'eomerpuueckoe Mecto Touek. buccekTpuca yria u cepequHHbIN NEPIEHANKYISAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTb U KPYT, XOpJa U IUaMeTp, UX CBOMcTBA. B3auMHOE pacnosoxkeHne OKpyKHOCTH
n npsmoi. KacarenpHas u cekymias K OKpPYKHOCTH. OKpPYKHOCTb, BIHMCAaHHass B YroJl.
BnucanHas u onucanHas OKpY>KHOCTH TPEYroJIbHUKA.

8 KUIACC

UYersipéxyronpauku. [lapamrenorpamm, ero npus3Haku M cBoOWcTBa. YacTHbIE cilydau
napajuiesorpaMmoB (IpSMOYTOJIbHUK, POMO, KBaJpar), UX IpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpameuus, e€ cBocTBa U npu3Haku. [IpsimoyronbHas Tpanenus.

Merton ynsoenuss meauanbl. LlentpanbHas cummerpus. Teopema dasieca m Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKA.

[Tonobue TtpeyroapbHUKOB, KodpduineHtT nomodbus. IlpuzHaku mnoa00US TPEYTrOJHLHUKOB.
[Ipumenenue nogo6Ust MpU pELICHUH TPAKTUUECKUX 3a]au.

CpoiictBa miomaaed reomerpudeckux ¢uryp. @opMynsl A IJIOMAAM TPEyrosbHUKA,
napajuiesorpamMmma, pom6a u tpanernuu. OTHOIEHHE TI0MAeH Mo100HBIX QUTyp.

Boruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema IIudaropa. Ilpumenenue Teopemsl [Tudaropa npu pernieHnn npakTUYECKUX 3aay.

CuHyc, KOCHHYC, TaHI'€HC OCTpPOrO yrja HpSIMOYroJIbHOTO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOKIECTBO. Tpuronomerpudeckue ¢pyakuuu yrios B 30, 45 u 60°.

Brnucanneie W LEHTpaJbHBIE YIJIBI, YTrOJ MEXIY KacaTeIbHOM M XOPAOW. YTJIbl MEXIY
XOpJaMM MW CEeKyIIMMH. BrnucaHHble M ONUCaHHbIE YETHIPEXYTrOJIbHUKH. B3anmHoe
pacroyio’keHue JByX OKpyxkHocTed. Kacanme okxpyxHocTeit. OOmue KacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanreuc yriioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@opMyIibl IPUBEICHUS.

Pewrenue tpeyronpHUKOB. TeopeMa KOCUHYCOB M TEOpeMa CUHYCOB. Penienue npakTuueckux
3a/1a4y C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmonodus. [logodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 MpoU3BENEHUHN OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUHM OTPE3KOB CEKYIIMX,
TeopeMa O KBaJpare KacaTeIbHOMU.

Bektop, mmHa (MOAyNb) BEKTOpa, COHAMpABICHHBIE BEKTOPBI, MPOTHUBOIOJIOXKHO
HaIlpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpaluu HaJ
BekTOpamu. PaznoxeHne BeKTopa Mo ABYM HEKOJUIMHEapHbIM BeKTOopaM. KoopaumHaTel BEKTOpA.
CkansipHO€ MPOU3BE/ICHNE BEKTOPOB, IPUMEHEHUE JJI1 HAXO0KICHUS UTUH U YIJIOB.

JlexapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPAaBHEHMS MPAMOU U OKPYKHOCTH B KOOpPJIMHATAX,
[IEPECEUEHNE OKPYKHOCTEN U NPSIMBIX. METOI KOOPAUHAT U €r0 PUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJBHUKH. J[IMHA OKpykHOCTU. ['panycHas W paauMaHHas mepa yria,
BBIYUCIICHUE JUIMH AYT OKpyxHocTel. [omanp kpyra, cekTopa, cermeHTa.

JIBUKEHHS TIOCKOCTH W BHYTPEHHHE CUMMETPUH (GUTYp (dJIeMEHTapHbIE MPEICTABICHUS).
[TapamtensHbii nepeHoc. I1oBopor.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JInyHOCTHBIE Ppe3yJabTaThl OCBOCHHS MporpaMmbl ydeOHOTO Kypca «['eomerpusi»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJIEHUEM MHTEpECca K MPOILIOMY M HACTOSIIEMY POCCUUCKOM MAaTeMAaTUKH, IEHHOCTHBIM
OTHOLIEHUEM K JIOCTHKEHHUSIM POCCUHMCKUX MATEMATHKOB M POCCUMCKOM MaTEMAaTHYECKOU
IITKOJTBI, K HCIIOJIb30BAHMIO 3TUX JOCTHKEHHUH B IPYTHX HAYKaX M MPUKIIAJIHBIX chepax;

2) rpa:xIaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpaxIaHMHA M peau3alliid ero Ipas,
MPEJICTABJICHHEM O MAaTeMaTHYEeCKHX OCHOBaX (YHKIMOHHPOBAHHS DPA3IMYHBIX CTPYKTYD,
SIBJICHUH, MPOIICTYp TPaXkKJaHCKOTO oOmiecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKJICHHIO 3TUYCCKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKHUM MPUMEHEHHEM JTOCTHXCHHMA
HayKH, 0CO3HAHHEM BOKHOCTH MOPAIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaAoBOe BOCIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHUM TMPAKTUUECKUX 3aJad MaTeMaTHU4eCKOu
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYE€CKOTO 0Opa30BaHUs Ha MPOTSKEHUU BCEH
KU3HU JIJIS1 YCIIENTHOM Mpo(decCHOHaTbHOM EeATeThHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHUEM WHIUBUIYATbHOW TpaeKTOpuu oOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTaHME:

CIOCOOHOCTBIO K OSMOIHMOHATHPHOMY U JCTETHUYECKOMY BOCIPHUATHIO MAaTeMaTHUYECKHUX
00BEKTOB, 3a7a4, PEIICHHUM, PACCYKJIEHUN, YMEHHUIO BUIETh MAaTEMaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMEH B JEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEJIOBEKa, NPHUPOIALI M OOIIecCTBa, NOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak cdephl 4YeIOBEUECKOW AESITENIbHOCTH, JTaroB €€ pa3BUTHS H
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKU U MAaTeMaTUYECKOU
KyJAbTYpOH Kak CpeACTBOM T[O3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMH HaBbIKAMHU
HCCIIEIOBATEIBCKOM JIEITENbHOCTH;

6) pusuyeckoe BocnuTaHue, (POPMUPOBAHUE KYJHTYPHI 3/0POBbS U IMOUMOHAJIHLHOIO
0J1aronmoJryyms:

FOTOBHOCTBIO MPUMEHATh MAaTEMATUYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbS, BEICHUS
3I0pOBOr0 00pasa >KM3HU (3I0pPOBOE MHUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNU M OTIHIXA,
perynsipHas pu3nyeckas akTUBHOCTH), COOPMHPOBAHHOCTHIO HaBbIKA PEQUICKCUU, NMPU3HAHUEM
CBOETO IMpaBa Ha OMMOKY U TAKOTO e IpaBa JAPYroro YejIoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHCHTAIIMCH Ha MPUMCHCHHE MAaTEMaTHYSCKUX 3HAHWUW JJIs pelieHus 3agad B 00acTH
COXPAaHHOCTH OKPYKAIOIIEeH cpenpl, IUIAHUPOBAHUS IIOCTYIKOB M OLIEHKHM HUX BO3MOXHBIX
MOCJICJICTBUH ISl OKpY>KalolIel cpefbl, 0CO3HAaHUEM TJI00aTbHOrO XapaKTepa SKOJIOTHYECKHX
po0JieM U MyTeil uX peuieHus;

8) ajanTanus K M3MEHAIUMCS YCJI0OBUSAM COLMAJIbHOM M IPUPOAHOM Cpelbl:

TFOTOBHOCTBIO K JECUCTBUSIM B YCJIOBHUAX HEOINPEAEIEHHOCTH, IMOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEeIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y IPYTUX
ToJIeH, MpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHITUHN W3
OTIBITA IPYTHX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWUW, B TOM 4YHCIe (OPMYITUPOBATH HUICH,
MOHATHS, TUMOTE3bl 00 00BEKTaxX M SIBICHUAX, B TOM YHUCJIE PaHEee HEU3BECTHBIX, OCO3HABATh
IeUIUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, IITAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIHIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh NMPUHUMAaeMble PEHICHUS U JICHCTBUS,
(hopMynUpOBaTh U OIICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.



METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE TeiicTBUSA

Ba3oBble Joruveckue aeicTBUA:

® BBIBISITh M XapaKTEPU30BATh CYIICCTBCHHBIC IMPU3HAKA MAaTEMATHYCCKUX OOBECKTOB,
MOHATHM, OTHOIICHHA MEXIy TIOHATHUAMH, (OPMYIUPOBATH ONPEACICHUS TOHSITHH,
YCTAQHABJIMBATh CYNIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHHUA JUIA OOOOLICHHS W
CpaBHEHMsI, KpUTEPHH IPOBOIUMOT0 aHAJIN3a;

®  BOCIPHHHMMATh, (OPMYIHUPOBATH M TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAWUTEIBHBIE H
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIE U 00IINE, YCIOBHEIC,

®  BBIABIIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHBOPEUUsS B (aKTax,
JTAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHSIX, TMpeaiaratb KPUTCPUU IS  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JeJIaTh BBIBOJIBI C HCIIOJIb30BAHWEM 33aKOHOB JIOTHKH, JIETYKTUBHBIX W WHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKIIIOUCHUH TI0 aHAJIOTUH;

e  pa30dupaTh JI0KA3aTEIHCTBA MATEMAaTHUYCCKUX YTBEPKICHUN (TIPSIMBIE U OT MPOTHUBHOTO),
MPOBOJIUTH  CAMOCTOSITENIFHO ~ HECJIOKHBIE  JIOKA3aTeNbCTBA  MAaTEeMAaTHYECKHX  (DaKTOB,
BBICTPAaWBaTh apPTYMCHTAIMIO, TPUBOJWUTH TMPUMEPhl H KOHTPIPUMEPHI, O0OOCHOBHIBATH
cOOCTBEHHBIE PaCCYKICHUS;

e BbIOMpaTh crnoco0 pemieHuss ydyeOHOM 3anauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOMAUIMNA C YYETOM CaMOCTOSATENBHO BBIIEICHHBIX
KpUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA:

® CIOJB30BaThb  BONPOCHI  KAaK  HMCCIEAOBATENbCKUN  MHCTPYMEHT  IO3HAHUS,
(dhopMyIUpOBaTh BOMPOCHI, (UKCHPYIOIIUE MPOTUBOpPEYHE, MpoOIeMy, CaMOCTOATEIbHO
YCTaHaBIMBATh UCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIIMIO,
MHEHUE;

® [POBOJUTH IO CAMOCTOATEIHHO COCTABJICHHOMY IUIaHY HECJIOXHBIM SKCIIEPUMEHT,
HEOOJIbIIOE HCCIEAOBaHWE II0 YCTAaHOBJICHHIO OCOOEHHOCTEHl MaTreMaTH4ecKoro oOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Y CO0O0i;

®  CaMOCTOATEIBHO POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI IO pe3yJabTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS, UCCIIeI0OBAaHUs, OLIECHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11IeHMI;

®  [IPOTrHO3UPOBATH BOZMOXKHOE Pa3BUTHUE MPOIECCa, a TAKKE BBIABUTATH MPEANOI0KEHHS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanmeii:

®  BBIBISATH HEJJOCTATOUYHOCTh U U3OBITOYHOCTH MH(OPMALIMHU, TAaHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

e BbIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATH3UPOBATH M HWHTEPIPETHPOBATh WHGOPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MpEACTaBICHHUS;

e BbIOMpaTh GopMy TpeacCTaBiIeHUS WH(MOPMALMU U WILTIOCTPUPOBATH pelllaeMbIe 3a7aud
cXeMaMu, AuarpaMMaMHu, HHOU rpadukoi M 1X KOMOUHAIUSAMU;

e  OIEHMBATh HAAEKHOCTh MH(GOPMAILMU IO KPUTEPUSM, MPEUIOKEHHBIM YYUTENIeM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPcaibHbIe YueOHbI€ 1elCTBHUS:

® BOCIPHHMMATH U (HOPMYIUPOBATH CYKICHHSI B COOTBETCTBUH C YCIOBUSMHU U IIENSIMU
oOlIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHsI B YCTHBIX M MUCHBMEHHBIX



TEKCTaX, JaBaTh I[IOSICHEHUS 110 XOJAY pElICHHs 3aJaud, KOMMEHTHPOBATh I10Jy4YEHHBIH
pe3ynbTar;

e B Xx0Ji¢ OOCYXJIEHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TE€MBbI, IPOOIEMBI,
pelaeMoi 3ajauu, BbICKa3blBaTh WJEM, HALIEJICHHBIE HA MOMCK PELICHMsS], CONOCTAaBISATh CBOU
CYXJICHHsI C CYXJECHUSAMH APYrHMX YYACTHHKOB JUAJIOTa, OOHApYKUBATh PAa3IM4ME U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU (hopme GopMyTHUpOBaTH pa3HOTIIACHS, CBOM BO3PAKECHHS,

® [IPE/ACTaBIATh PE3YJIbTAaThl PEIICHUS 3a/auM, IKCIEPHUMEHTA, MCCIEN0BaHUs, MPOEKTa,
CaMOCTOSITEJIBHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3CHTAluu U
0COOEHHOCTEH ayJUTOPHH;

e [IOHMMAaThb U MCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON pabOThI IpH
pelIeHnn y4eOHbIX MaTeMaTHUYECKUX 3aay;

® [IpUHUMATH ILIeJIb COBMECTHOHN AESTEIbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOU
paboThl, pacnpeensaTh BUIbl paboT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U pe3ysbTaT paboThl,
000011aTh MHEHUS HECKOJILKUX JIIOIEH;

®  yyYacTBOBATh B IPYNIOBBIX Qopmax paboThl (00CykeHusl, 0OMEH MHEHHUSMHU, MO3TOBBIE
HIITYpMbl M JIpYTHE), BBINOJHATH CBOIO 4acTh pabOThl M KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JPYrMMH 4YI€HaMH KOMaHbl, OLIEHHWBAaTh KayecTBO CBOEro BKJaJa B OOIMMN MPOIYKT IO
KpUTEpUSIM, cHOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOIEHCTBUS.

PerynsiTuBHbBIC yHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

®  CaMOCTOATEIbHO COCTABJIATH IUJIAH, AJITOPUTM pelIeHHs] 3ajaud (WIM €ero 4YacTh),
BBIOMpATh CIOCOO pemnieHusl ¢ yu€TOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIIEHUH ¢ y4ETOM HOBOM MH(pOpMaLuu.

CaMOKOHTPOJIb, YMOLMOHAILHBIN HHTEJIEKT:

e BIAJCTHh COocO0aMHM CAMOIPOBEPKH, CAMOKOHTPOJIS Ipoliecca M pe3ylbTaTa PeLIeHHs
MaTeMaTUYeCKOH 3a1auHu;

® IPEABHUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTb IIPH PCIICHUU 3aa4d, BHOCHUTH
KOPPEKTHBBl B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATENbCTB, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

®  OLEHMBAThb COOTBETCTBHE pe€3yJIbTaTa ACATEIbHOCTH IIOCTABJICHHOM LIEIU U YCIOBMSM,
OOBSICHATh MPUUYUHBI JOCTHIKEHHSI WIIM HEAOCTHKEHMS LIeTIH, HAXOJUTh OIIHUOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY.

NPEJIMETHBIE PE3YJIBTATHI

K konmy oOyduenuss B 7 KJjacce OOyYalOIIUWCA TMOJYYUT CIEAYIOUIUE TMPEIMETHbBIC
PE3yIbTaThI:

PacrioznaBaTth  u3yueHHbIE TreoMeTpudeckhue (QUrypbl, ONpeNeNsiTh HX B3aHMMHOE
pacmoiio’)keHue, n300pakaTb TeOMETpUYECKHe (UTYPHI, BBIMIOJHATH YEPTEKU IO YCIOBUIO
3amaun. V3MmepsATh JIMHEWHBIE W YIJIOBble BENWYMHBI. PemaTth 3aiadu Ha BBIYMCIICHHUE JIMH
OTPE3KOB U BEJIMYUH YTIIOB.

Jlenate TpyOyr0 OIEHKY JHHEWHBIX W YTJIOBBIX BEIUYMH MPEIMETOB B PEaTbHOUM KHU3HHU,
pa3MepoB MPUPOIHBIX 00BEKTOB. Pasnuuare pazmepbl 3TUX 0OBEKTOB IO MOPSIJIKY BETUYUHBL.

CTpouTh 4epTexu K FT€OMETPUUECKUM 3aJa4aM.

[Tonb3oBaThCsl MPU3HAKAMU PABEHCTBA TPEYTOJIHHUKOB, UCMOJIB30BAaTh MIPU3HAKU M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPHU PEIICHUH 33]1a4.

[IpoBOANTH JIOTHUECKHUE PACCYKACHUS C UCIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonp30BaThcsi MpU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYroJbHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEAEHHOM K TUIOTEHY3€ MPSIMOYTOJbHOTO TPEYroJbHUKA, B PpEUICHUU
r€OMETPUUECKHX 3a/1a4.



Onpenenars napayieNbHOCTh IPSIMBIX C IOMOIIBIO YIJIOB, KOTOpblE 0Opa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapauieIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroi IpsIMOM.

Pemrate 3agaun Ha kieTyaToil Oymare.

[IpoBOANTH BBIUUCIEHUS W HAXOAUTh YHCJIOBbIE M OYKBEHHBIC 3HAUCHHS YIJIOB B
F€OMETPUYECKUX  3aJayax C  MCIOJb30BAaHUEM CYMMbl  YIJIOB  TPEYTOJIbHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX IpPH IEPECEUYECHUU IBYX NapauIeIbHBIX
IIPSIMBIX CEKyIIel. Pemare npakTuyeckne 3aa4n Ha HaX0KICHUE YIJIOB.

Bnagerp moHsATHEM r€OMETPUUECKOIO MECTA TOUEK. YMETh ONPEAEATh OUCCEKTPUCY YyIila U
CEpEIMHHBIN NEPIEHIUKYISAP K OTPE3KY KaK FEOMETPUUECKHUE MECTa TOYEK.

DopMyIMpOBaTh OINpPEAEICHUS OKPYXHOCTH W KpYra, XOpAbl M JUaMeTpa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBaAMU. Y METh MPUMEHSTh 3TH CBOKMCTBA IIPU PELICHUH 3a]1a4.

Bnagerp MoHATHEM ONHMCAHHOM OKOJO TPEYroJIbHMKa OKPYXHOCTH, YMETh HaXOAWUTh €€
ueHtp. Ilonp3oBaTecs akTaMu 0 TOM, YTO OMCCEKTPUCHI YITIOB TPEYTrOJIbHHUKA MEPECEKAOTCs B
OJIHOM TOYKE, U O TOM, YTO CEpPEAMHHBbIE MEPHEHIUKYIIPbl K CTOPOHAM TpPEYroJbHHUKA
IIEPECEKAIOTCS B OAHOU TOUKE.

Biagetp noHATMEM — KacaTeIpHOM K  OKPYXXHOCTHM, IIOJIb30BaTbCs  TEOPEMOM O
MEPIEeHIUKYIIPHOCTH KacaTelbHOU U pajuyca, MPOBEAEHHOTO K TOYKE KacaHusl.

[lonb3oBaThcsi  MPOCTEHIIMMU  TEOMETPUYECKHMMH  HEPAaBEHCTBAMM, IMOHHUMAaTh  HX
MPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE MTOCTPOEHHS C TIOMOIIBIO UPKYIIS U TUHEHKU.

K xonmy oOyuenus B 8 KkJjacce oOydarImMiiCs TOJYYUT CIAEAYIOIMHUE TMPEIMETHBIE
pe3ynbTaThl:

Pacno3HaBaTte OCHOBHBIE BUJbI YETBIPEXYTOJIBHUKOB, HMX DIIEMEHTHI, I0Jb30BATHCSI HUX
CBOWCTBAMM MPHU PEIICHUH T'€OMETPUUYECKUX 3aad.

[IpuMeHsTh CBOMCTBA TOUKU MEpEeceUeHUs MEAMAaH TPEYroibHHUKA (LIEHTPAa Macc) B PElICHUU
3az1ay.

BrageTs noHATHEM CpelHEN JIMHUM TPEYTOJbHUKA U Tpaleluuu, MPUMEHATh UX CBOWCTBA IIPU
peleHnu reoMerpuueckux 3agad. Ilomp3oBarbesi Teopemoi @Panmeca W TEOpEMOM O
MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX VIS pELIECHUs TPAKTUYECKHUX 3a]1a4.

[IpuMeHsTh PU3HAKY [10100US TPEYTOJIbHUKOB B PEIICHUH F€OMETPHUECKUX 3a/1a4.

[Tonb3oBarbest Teopemoit [Tudaropa ans pemeHus: TeOMETPUUYECKUX U MPAKTUYECKUX 3a/a4.
CTpouTh MaTeEMaTUYECKYIO MOJIENb B IPAKTUYECKUX 337a4aX, CAMOCTOSTENBHO JIeJaTh YEPTEK U
HAax0JIUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnagete mnoHATHSAMM CUHYCa, KOCHMHYCAa M TaHI€HCAa OCTPOrO yria IpsMOYrOJbHOTO
TpeyroiabHuKa. [101630BaThCs 3TUMU MOHATUSIMU JUIS1 PEILICHUS IPAKTUYECKUX 3a4a4.

BoruncnsaTe (pa3audHbIMU CIIOCO0aMH) IUIOIIAIb TPEYToJbHUKA U IUIOMAAH MHOTOYTOJIBHBIX
¢buryp (monb3yach, rie HEOOXOIUMO, KalbKyasTOpoMm). [IpUMEeHSTh MOTYy4YeHHBIE yMEHUS B
MPAaKTUYECKUX 3aJayax.

Brnagete NOHATHSMHM BOMCAaHHOTO U LIEHTPAJbHOTO YIja, HCIOJIb30BATH TEOPEMBI O
BIIMCAHHBIX yIJaX, yriax MexAy XOopAaMu (CEeKyIIMMH) U yIriie MEXIy KacaTeIbHOW M XOpJou
IIPY PELICHUN T€OMETPUUECKUX 3a/1ad.

Bnagerp NOHATHEM ONHCAaHHOTO YETBIPEXYTOJbHUKA, NPUMEHSTH CBOMCTBA ONMCAHHOTO
YETBIPEXYTOJIbHUKA TP PEIICHNUH 33]au.

[IpuMeHATh NOTY4YEHHBIE 3HaHUS HA IPAKTUKE — CTPOUTh MAaTEMATHUECKUE MOJIENH JUIs 3a1a4
pearbHON JKU3HU U IMPOBOJUTH COOTBETCTBYIOLIME BBIUMCIECHHS C NPUMEHEHHEM Moao0us u
TPUTOHOMETPHUH (TIOJIB3YSCh, I'/Ie HEOOXOUMO, KaJIbKYISITOPOM).

K kxoHimy oOyueHuss B 9 kiacce OOy4aromIMCS TOJYYUT CIEAYIOUIME MpPEIMETHBIE
pE3yIbTaThI:



3HaTh TPUTOHOMETPUYECKUE (QYHKIIUH OCTPBIX YTJIOB, HAXOJUTh C UX MOMOIIBIO PA3TUYHBIC
JJIEMEHTHl NPSIMOYIOJBHOTO TPEYroJIbHUKA («PELIEHUE IPSIMOYIOJIbHBIX TPEYTOJbHUKOBY).
HaxonuTh (¢ HOMOIIBIO KAJIBKYIISATOPA) [UIMHBL U YTIIBI IS HETAOJIMYHBIX 3HAYCHUH.

Ilonp30BaTscsa (bOpMyJIaMI/I MNPpUBCACHNA U OCHOBHBIM TPUT'OHOMCETPUUCCKUM TOXICCTBOM JJIA
HaXO0XIACHUA COOTHOIIECHUN MCKAY TPUTOHOMCTPUUCCKUMU BCINYNHAMU.

Hcmnonp3oBath TCOPEMbI CHHYCOB W KOCHHYCOB [JIsI HAXOXIACHUSA PA3JIMYHBIX 3JICMCHTOB
TPEYroJbHUKA («pEIIEHUE TPEyroJbHUKOBY»), MPUMEHITh UX IPU PELIEHUU T€OMETPUUECKUX
3ajad.

BJIaI[eTI) IIOHATUSIMHA Hpeo6pa303aHH$[ HOI[O6I/I$I, COOTBCTCTBCHHBIX 3J3JICMCHTOB HOIIO6HBIX
¢uryp. [lomp30BaThcs CBOMCTBAMHU 1000 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HAXOJUTh YIJIbl y MOJ0OHBIX ¢uryp. [IpuMeHsaTs cBOWCTBA OJOOHS B MPAKTHYECKHUX 33/1a4ax.
YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

[Tomp30BaThcs TEOpeMaMH O MPOW3BEICHUU OTPE3KOB XOpJ, O MPOU3BEACHUU OTPE3KOB
CEeKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCst BEKTOpaMHy, IOHUMATh UX T€OMETPUUYECKUN U (PU3UUECKUM CMBICI, TPUMEHSTh
HUX B PCHICHUU T'COMETPHUUYCCKUX U (1)I/I3I/I‘IGCKI/IX 3aaady. HpI/IMeHSITB CKaJIApHOC MPOU3BCACHUC
BCKTOPOB IJId HAXOXACHUA IJINMH U YTJIOB.

Tlonb30Batecsa MCTOAOM  KOOpAWMHAT Ha IINIOCKOCTH, TIIPUMCHATH €ro B PCIICHHUU
TCOMETPHUUCCKUX U MMPAKTUYCCKUX 3aaa4.

BJ'Ia)IeTB MOHATUAMU IMPAaBUIIBHOI'O MHOT'OYTI'OJIBHHUKA, JJIWHBI OKPYXHOCTH, IJIWHBI Oy
OKPYXHOCTM M paJUaHHOM Mepbl YIJIa, YMETh BBIYMCIATH IUIONIAJb Kpyra M €ro 4acTeu.
[IpuMeHATh MOTyYEHHBIE YMEHHUSI B IPAKTUYECKUX 3a/1a4ax.

Haxomuts ocu (Wau I1EHTpbI) CUMMETpUH (UTYp, TPUMEHATH JBWXKEHHUS IUIOCKOCTH B
MPOCTEUIINX CITydasiX.

[IpuMeHsTh NOTy4YeHHbIE 3HaHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKUEe MOJIENH JUIs 3a/1a4
peaIbHOM JKU3HU M MPOBOAUTH COOTBETCTBYIOLIME BBIYMCIEHUS C MPUMEHEHHEM IMOA00HS U
TPUTOHOMETPUYECKUX PYHKITUHN (TTOJTB3YACh, TJIe HEOOXO0UMO, KAJIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonnuecTBo yacos
No Hanvenosarne K 11 DOnekTpoHHbIe (ITU(POBHIL)
n/_n Pa3ICIIOB 1 TeM Bee H;I;Tponb Klfea e 06p3.3(I))BaTeJII)HI)I€ pgcypcm
MIPOrPaMMBI ro
paboTsl paboThl
[Ipocreimme
TreOMETPHYCCKUE
B " Bubmmorexa LLOK
’ https://m.edsoo.ru/7f415¢e2e
N3mepenue
T€OMETPHYCCKUX
BEITUIHH
bu6moreka [IOK
2 | Tpeyromsuuu 22 https://m.edsoo.ru/7f415¢e2e
[TapannensHbIe
3 | TPAMBIE, cyMma 14 bubnuoreka [JOK
YTJIOB https://m.edsoo.ru/7f415e2e
TPEYroJbHUKA
OKpYyXHOCTb U
4 | KPYT. 14 bubnuoreka [JOK
I'eomeTpuueckue https://m.edsoo.ru/7f415e2e
MTOCTPOCHHUS
5 [ToBTOpEHwUE, 4 bubnuorexa [JOK
0000111eHIe 3HAHU https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 0
ITPOI'PAMME




8 KVIACC

KonnuectBo yacos

Ne Hanveropare OnextpoHHsie (U(POBLIE)
n/_n Pas/cJIoB 1 TeM Bee Rompory | Hpairirice og a3(I))BaTeJIbHI§e Sc CBI
[POrpaMMbI ro HBIC Kue p pecyp
paboThI paboThI
. bubnuotexa [JOK
1 Herpipéxyronpankn 12 https://m.edsoo.ru/7f417¢18
Teopema ®aneca u
2 EGC;E’TZMZ‘ I/IOHaJII)HI)IXO 15 Bubmrorexa HOK
poropi https://m.edsoo.ru/7f417e18
OTpe3Kax, MOJ00HbBIC
TPEYTOJIBLHUKH
IImomane.
Haxoxnenue
3 gng ngI'lIiﬁI/IKOB u 14 bubmorexa HOK
peyr https:/m.edsoo.ru/7f417e18
MHOTOYTOJIbHBIX
¢buryp. [Tnomanu
oA0OHBIX Uryp
A Ee"peMa Hn‘ﬁzgzﬁz 0 Bu6miorexa [IOK
https://m.edsoo.ru/7f417¢18
TPUTOHOMETPHH
Vel B
OKPY>XKHOCTH.
Broucannrie Hu
5 2gfbiale{imeoanHKH 13 bubmuorexa LIOK
pexyr ' https://m.edsoo.ru/7f417e18
Kacarenbpurie K
OKPY>KHOCTH.
Kacanue
OKPY>KHOCTEH
6 [ToBTOpEHME, 4 bubnuorexa [JOK
0000111eHNE 3HAHUI https://m.edsoo.ru/7f417¢18
OBILEE KOJIMYECTBO 68 4 0

YACOB I10 [IPOI'PAMME




9 KJIACC

KonuuaectBo yacos
No Haumenosanne K 11 DOnekTpoHHbIe (ITU(POBHIL)
H/_H PasJIcjon 1 TeM Bee orpoy P 00 ascl))BaTeanHe gc CBHI
MIPOTPaMMBI ro HBIC Kne p peeyp
pabdoThl paboThl
Tpuronomerpus.
Teopemsl

| | xocuuycos " 16 bubnuotexa [JOK
CHUHYCOB. https://m.edsoo.ru/7f41al2¢
Pemenue
TPEYroJIbHUKOB
[IpeoGpa3oBanue
MoJI00us.

bu6moteka [IOK

2 | Merpuucckue 10 https://m.edsoo.ru/7f41al2c
COOTHOLIIEHHUS B
OKPYXHOCTH

bu6moreka [IOK
3 Bexroper 12 https://m.edsoo.ru/7f41al2c
4 E:g angzil Ha 9 bubmorexa HOK
pA https://m.edsoo.ru/7f41al2c
IUIOCKOCTH
[IpaBunbHbIE
MHOTOYTOJIbHUKH.
5 inIHHaHocm " 3 bu6mmoreka [IOK
PYH https://m.edsoo.ru/7f41al2c
IJIOIIAb  Kpyra.
Brraucnenue
wIoniaaei

6 JBrkeHust 6 bu6moreka [IOK
IIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,

7 000011IeHME, 7 bubmuoreka [JOK
CHUCTEMAaTU3aLU https://m.edsoo.ru/7f41al2c
3HAHUH

OBILEE KOJIMYECTBO

YACOB I10 68 6 0

ITPOI'PAMME
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