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IHHOACHUTEJIBHAA 3AIIMCKA

I'eomerpuss Kak OOMH W3 OCHOBHBIX pa3JelOB IIKOJbHOM MaTeMaTHUKH, HMEIOIIUNA CBOEH LEIbIO
obecrneynTh U3y4eHne CBOICTB M pa3MepoB (UIyp, UX OTHOLIEHUH M B3aMMHOE PacIOJIOXKEHUE, OUPAETCs Ha
JIOTHYECKYI0, JIOKA3aTeNbHYI0 JHUHUIO. L|eHHOCTh H3yueHHs TeOMETpHH Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHMs 3aKIF0YAETCS] B TOM, YTO O0YJAIOIIUICS YUUTCS IPOBOANUTH JOKA3aTEIIbHBIE PacCyKICHUS, CTPOUTh
JIOTUYECKUE YMO3AKIIIOUEHUS, JOKa3blBaThb MCTHUHHbBIE YTBEPKACHUS U CTPOUTh KOHTPIIPUMEPHI K JIOXKHBIM,
IIPOBOJIUTh PACCYKICHHsI «OT HMPOTHBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpaTHBIE
YTBEPKACHMUSL.

Bropoii 1enbi0 u3ydeHusi TeOMETPUH SIBIISIETCA MCIOJB30BaHNE €€ KaK MHCTPYMEHTA IIPU PEIICHUN KaK
MaTEMaTHUYECKUX, TaK U MPAKTUYECKUX 3ajjad, BCTPEUAIOIIUXCS B pealbHOM ku3HU. OOyyarouiuiicss NoKeH
HAY4YMThCS OINPENENINTh T'€OMETPUUECKYI0 (DUTYPYy, OMKMCATh CIOBAMU JAHHBIM YEpTEK MM PUCYHOK, HAHUTH
IUIOIIAb 3€MEIBHOTO Y4acTKa, PacCYMTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO Kabens uim TpedyeMbie
pasMmepsl Tapaxka JUid aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIUTENIbHAS JHHHUA B H3Y4YEHUU
reomeTpud. [lpu pemeHun 3aaay NpakTUYECKOro XapakTepa 00yJaroUiicsl yUUTCS CTPOUTh MaTeMaTHUYECKHE
MOJIETIN PEAIbHBIX JKU3HEHHBIX CUTYallUH, IPOBOJAUTH BBIYMCIEHUS U OLEHUBATh aJICKBAaTHOCTbH IIOJYyYEHHOTO
pe3yJibTara.

Kpaiine BaxHO MOAUYEPKMUBATH CBS3M T'€OMETPUU C JPYTMMHU Y4eOHBIMU IpEeIMETaMH, MOTHBUPOBATb
WCIIOJIB30BATh ONPE/ICICHUS TEOMETPUIECKUX (GUTYP U MOHITUH, JEMOHCTPUPOBATH MIPUMEHEHHE MOJTyYSHHBIX
yMeHUull B GU3uKe U TEXHUKe. DT CBsA3U Haubosee sipko BUIHBI B TeMax «BekTopsl», «Tpuronomerpuueckue
COOTHOILEHU», «Meron koopauHat» u «Teopema [Tudaropar.

VYuebnblil kKype «I'eoMeTpus» BKIIIOYAET CIeIyIoIe OCHOBHBIE pa3zeiibl cofepkanus: «[ eomeTpuueckue
¢burypsl u ux cBoOWcTBaY, «/3MepeHne reoMeTpUYECKIX BETHUNHY, «/leKapTOBBI KOOPAMHATHI HA TIOCKOCTHY,
«Bexrtopsb», «/IBrxKkeHus miockoctny, «IIpeodbpazoBanus momo0us».

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B
Hezento), B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).

COJEP/KAHUE OBYYEHUA
7 KJIACC

HavaneHble noHsATusa reomerpuu. Touka, mpsimasi, OTpE3OK, Jiyd. Yroia. Buasl yrinos. Beprukanbusie u
CMeXHble yribl. buccekrtpuca yrna. Jlomanas, MHOroyronbHuk. [lapamienbHOCTE M NEPHIEHIUKYISIPHOCTH
MIPSAMBIX.

Cummerpuunbie ¢urypbl. OCHOBHbBIE CBOWCTBa oOceBOM cuMMeTpuH. Ilpumepsl cummeTpuu B
OKPY>KAOILIEM MUDE.

OcCHOBHBIE IOCTPOEHUS € TIOMOIIBIO IUPKYJIS U TuHelku. TpeyronbHuk. Bricota, Meanana, 6uccekTpuca,
UX CBOWCTBA.

PaBHOOe/1peHHBII 1 PaBHOCTOPOHHUH TPeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CaoiicTBa ¥ pU3HAKK paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipu3Haku paBeHCTBa TPEYTOIbHUKOB.

CpolicTBa M TpPU3HAKU MapauIeNbHBIX NOpAMbIX. CymMma YIJIOB TpeyrojpHUKAa. BHemiHue yrisl
TPEYTOJIbHUKA.

[IpssmoyronbHblil TpeyronbHUK. CBONCTBO MEIMAHBI NMPSAMOYIOJIBHOIO TPEYrOJbHUKA, MPOBEIEHHOW K
runotenyse. [Ipu3Haku paBeHCTBAa IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30°.

HepaBeHcTBa B reoMeTpHH: HEPAaBEHCTBO TPEYrOJbHUKA, HEPABCHCTBO O JJIMHE JIOMAHOW, TeopeMa O
OosblieM yriie u OOJbIIel CTOPOHE TpeyroyibHUKA. [leprnenauKyssip 1 HaKJIOHHAS.

I'eomeTprueckoe MecTo TOuYeK. buccexkTpuca yrina M CepeqUHHBIA IEPHEHIUKYISAP K OTPE3Ky Kak
F€OMETPUYECKHE MECTA TOYECK.



OKpy’KHOCTb M KpYT, XOpJia 1 AMAMETP, UX CBOMCTBA. B3anMHOE pacosokeHne OKpYKHOCTU U MPSAMOIA.
KacarenbHast 1 cexymas K okpykHocTU. OKpy>KHOCTb, BIUCaHHAs B yroJl. BrivicanHas 1 onucaHHas OKpY>KHOCTU
TPEYrOJIbHUKA.

8 KJIACC

Yersipéxyronpauku. [lapamienorpamm, ero Npu3Haku U CBOMCTBA. YacTHBIE Cilydau napajljieorpaMmmMoB
(mpsIMOYTOJIBHUK, POMO, KBaJpaT), UX IPU3HAKU U cBoMcTBa. Tpaneuus, paBHOOOKas Tparenus, e€ cBoiicTBa u
npusHaku. lIpsmoyronbsHas Tpanenus.

Merton ynoenus Meauansl. Llentpansnas cummerpus. Teopema Paiteca 1 TeopeMa 0 IPONOPLHUOHAIBHBIX
OTpE3Kax.

CpenHue MMHUM TPEYroibHUKA U Tpanenuu. LlenTp Macc TpeyroybHuKa.

[TomoOue TpeyrosbHUKOB, KO3 duIHeHT mogodus. Ilpuznaku nmogobust TpeyroasHUKOB. [IpuMeHenue
110/100Us MPH pEeIIEHUH PAKTUYECKHUX 3a/a4.

CpoiictBa muomanet reomerpuueckux  guryp. Dopmynbl Ui IUIOWAAM  TPEYTOJIbHHKA,
napasesnorpaMma, pom6a u tpanenuu. OTHOIIEHHE IUI0IaAe Mo100HBIX GUryp.

Boruncnenue miomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [ludaropa npu pemeHun npakTUYECKUX 3ajad.

CuHyc, KOCHHYC, TaHI€HC OCTpOrO  yrja MpsIMOYTOJIBHOIO  TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

Brnucannbple M LIEHTpanbHBIE YIUIBI, YroJl MEXJy KacaTeJbHOM M XOPAOH. YTl MEXAYy XOpAaMH M
CEKyIMMHU. BrnucaHHble M ONMCAHHbBIE YETBIPEXYTOJIBHUKU. B3auMHOE pPAcloNokKeHHE IBYX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0mine kacareiabHble K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Taaresc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO. DOPMYIIBI
MIPUBEICHHUS.

Pemenne tpeyrompHukoB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PerieHne mpakTHUeCKUX 3a1ad C
HCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogoobus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeneHUH OTPE3KOB XOP, TEOPEMbI O MPOU3BEJCHUU OTPE3KOB CEKYIIUX, TeopeMa O
KBaJpaTe KacaTeJIbHOM.

Bextop, amunHa (MOIynb) BEKTOpa, COHAIPABJICHHBIE BEKTOPHI, MPOTHUBOMOJIOXKHO HAMpaBICHHbBIE
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OTIEpAIMH HaJl BEKTOpaMHu. Pa3inokeHue BeKTopa 1mo
JIBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE NMPOU3BEICHHE BEKTOPOB, IPHUMEHEHHUE
AJI HaXOXKACHUA IJIMH U YTJIOB.

JlekapTOBbI KOOPAWHATHI HA IJIOCKOCTU. Y paBHEHUS IPSIMOI M OKPYKHOCTH B KOOPJIMHATAX, TIEpECeUCHHE
OKPYKHOCTEH M IPSIMBIX. METOT KOOPIMHAT U €ro IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHUKU. J[MHA OKpyKHOCTU. ['pagycHas U paguaHHas Mepa yria, BEIYHCICHUE
JUIMH IyT OKpy>kHOcTel. [Inomane kpyra, ceKTopa, CErMeHTa.

JIBUKeHHMsST TUIOCKOCTM M BHYTPEHHHE CHMMETpUH (Guryp (d9IeMeHTapHbIe MPEICTaBICHHS).
[TapannensHbiit iepenoc. [1oBopoT.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI



JIn4HOCTHBIE Pe3yJIbTAThl OCBOSHUS MPOTPaMMBbI yueOHOTO Kypca «I 'eoMeTpus» XapaKTepU3yrTCs:

1) mnaTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIEGHUEM MHTEpEca K IMPOLUIOMY U HACTOSIIEMY POCCUMCKOW MaTeMaTUKH, LEHHOCTHBIM
OTHOLUIEHUEM K JOCTH)KEHHMSIM POCCUHCKMX MAaTEMaTUKOB M POCCHICKOM MaTEeMaTU4YECKOM IIKOJIbI, K
MCTOJIB30BAHUIO 3TUX JOCTHXKEHUH B IPYrUX HAyKax M MPUKIAIHBIX cepax;

2) rpaxjaHCcKoe U YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBHIMOJHEHUIO 00s3aHHOCTEH TpakJaHWHA W PeajH3alliy €ro IMpaB, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH, MPOLEAYp TPaKIaHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIICHUIO STUYECKHX MPOOJIeM, CBS3aHHBIX C
MPAKTUYECKUM MIPUMEHEHUEM JIOCTUKEHUN HAYKH, OCOBHAHUEM BA)KHOCTU MOPAIbHO-3THUYECKUX MPUHIIMIIOB B
JEATEIIBHOCTH YYEHOT0;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOW Ha aKTMBHOE y4acCTHE B PEIICHUM IMPAKTHUUECKUX 3aJa4 MaTeMaTUYECKOW HaIpaBJIEHHOCTH,
OCO3HAHHWEM BAXKHOCTH MAaTeMAaTUYECKOTO 00pa30BaHUS HA MPOTSHDKEHWHM BCEM KHU3HU JUIS  yCIEUTHOU
poeCCHOHATILHOMN eSITETPHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHUH, 0CO3HAHHBIM BBIOOPOM U ITOCTPOSHUEM
WHIUBUAYAIILHON TpaeKTOpuu oOOpa3oBaHMs W JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX HHTEPECOB H
OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CTIOCOOHOCTBIO K SMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB, 3ajad,
pelieHu, paccyk1eHHil, YMEHUIO BUAETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIlMel B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX MPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIbl U O0IIECTBA, IOHUMAaHUEM MaTeMaTHUYECKON HaAyKH Kak cepsl
YEJIOBEUECKOU JEATEIbHOCTH, 3TANOB €€ pa3BUTUSA M 3HAYMMOCTH JUISl pPa3BUTUSA LMBWINW3ALUHU, OBJIAJCHUEM
S3BIKOM MaTEeMAaTUKHM W MaTeMaTU4YeCKOW KyJNbTYpOH Kak CpeACTBOM IIO3HAHHWS MHpa, OBJIAJCHHEM
MPOCTEUIIMMH HaBbIKAMU UCCIIEI0BATEIBCKON JEATEIbHOCTH;

6) d¢uznueckoe BocnuTranue, (opmMupOBaHHE KYJbTYPbl 310pPOBbSI M 3MOIMOHAJIBHOIO
Os1aromosty4ms:

TOTOBHOCTBIO MPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0pPOBbs, BEIEHUS 310pOBOTO
oOpaza *U3HU (30pOBOE MHUTAaHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUNA U OTAbIXa, PEryispHas GuznyecKas
aKTUBHOCTb), C()OPMHUPOBAHHOCTHIO HaBbIKa pediekcuy, MpU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TaKOTo Ke
MpaBa Jpyroro 4ejJoBeKa;

7) 3K0JI0rMYecKoe BOCTIUTAHME:

OpHEHTAaIlMel Ha MPUMEHEHUE MaTeMaTH4YeCKUX 3HAHUU I pelIeHus 3aJad B 00JacTH COXPAHHOCTH
OKpY’KaloIllel Cpefpl, MIIAHUPOBAHUS MOCTYIKOB U OLIEHKH WX BO3MOXHBIX MOCIEACTBUI JUIsl OKpYyKarolien
Cpenbl, 0CO3HAaHUEM ITI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPoOIeM 1 MyTel uxX perieHus;

8) ajanTanus K M3MEHAOIUMCS YCJIOBUSAM COLMATBHOM M IPHUPOAHOM Cpeabl:

TOTOBHOCTBIO K JIEMCTBHSM B YCIOBUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepes MPaKTUYECKYIO e TEIbHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS y IPYTUX JIIO/IeH, TPHOOPETaTh B COBMECTHOM
NEeSATEeIbHOCTH HOBbIE 3HAHUS, HABBIKMA U KOMIIETEHILIUM U3 OTbITA APYTHUX;

HE0OXOIMMOCThIO B (OPMUPOBAHHWU HOBBIX 3HAHUH, B TOM 4YHcie (OPMYyJIHPOBAaTh WJEH, MOHATHS,
runoTe3sl 00 00BEKTax U SABJICHUSAX, B TOM YHUCIIE paHee HEM3BECTHBIX, OCO3HABATh JEPHUIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAllMIO KaK BbI3OB,
TpeOyroIMii KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEUIeHHs U JIeHCTBUS, GOPMYIUPOBATh U OLIEHUBAThH
PUCKU U TIOCIEICTBUSA, (POPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC YHHBePCAJIbHbIC YUeOHbIE NelCTBUS



Ba3oBble Jornueckue aeficTBUA:

BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHBbIE TMPU3HAKKM MaTEeMAaTHYECKUX OOBEKTOB, MOHSITHA,
OTHONIICHUH MEXKIy TOHATUSAMHU, (DOpPMYyIHpOBaTH OMpEICIICHUs TOHSATHUH, YyCTaHABIUBATh
CYUIECTBEHHBI MpHU3HAK KIAacCU(PUKALMU, OCHOBAaHUA sl OOOOIICHHS M CpaBHEHHS, KPUTEPUHU
IIPOBOJMMOI0 AHAJIN3A;

BOCIPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBHIBATH CYKIEHUS: YTBEPAUTEIbHbIE U OTPULIATENIbHBIE,
€IMHUYHBIE, YACTHBIE U OOLINE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M WM IPOTUBOpeYMs B (PakTax, JAHHBIX,
HAONIIOJICHUSAX W YTBEPXKICHUSAX, TpeularaTh KPUTCPUU MJIS BBIABICHHS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JIeJIaTh BBIBOJIBI C UCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUCHUH,
YMO3AKJIFOUECHUH 10 aHAJIOTHH;

pa3buparh JOKa3aTeNbCTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUH (MpsSMbIE U OT MPOTUBHOTO), MPOBOIUTH
CaMOCTOSITENILHO HECJIOKHBIE TOKA3aTeIbCTBA MAaTeMAaTUYECKUX (DAaKTOB, BHICTPAUBATh apryMEHTAIIHIO,
MIPUBOJIUTH TIPUMEPHI U KOHTPIIPUMEPBI, 000CHOBEIBATH COOCTBCHHBIE PACCYKICHHUS;

BBIOMpATh CIIOCOO perieHus yueOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIlIEHUs, BEIOUPATDH
HauboJjee MOAXOAAIIUN C YIETOM CAaMOCTOATEIbHO BBIICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBUS:

UCIIOJIB30BaTh BOIMPOCHI KaK HCCIICAOBATEILCKUNA MHCTPYMEHT TO3HaHUS, (OPMYyJIUpOBATH BOIPOCHI,
(dUKCHpYOIIUE MPOTHBOPEYHE, MPOOIEMy, CaMOCTOSTEIHHO YCTaHABJIMBATH HCKOMOE M JAHHOE,
(bopMHpPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHI0, MHCHHE;

MPOBOJANTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY HECIOXKHBIM JKCIEPUMEHT, HEOOIBIIOoe
MCCIICIOBAHKE TI0 YCTAHOBJICHUIO 0OCOOEHHOCTEH MaTeMaTHYeCKOro 00bEKTa, 3aBUCHMOCTEH 0OBEKTOB
MEXy COOOM;

CaMOCTOATENBHO (HOPMYIUPOBATH 000OIICHHS M BBIBOIBI IO pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHHUS,
UCCIIEIOBaHMs, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 0000IIEHUI;
MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATh MPEINOIOKEHHS O €r0 Pa3BUTHH
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTh M U30BITOYHOCTh MH(POPMALUHU, JAHHBIX, HEOOXOAUMBIX Ul pEIICHUS
3a/1a4y;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIMIO PA3INYHBIX BUI0B
1 (GopM IpeICTaBICHNUS;

BbIOMpaTh (hopMy mpencTaBieHUs MHGOPMALMU W WUIIOCTPUPOBATh pellaeMble 3aJaud CXEeMaMi,
JrarpaMMaMy, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

OLICHMBATh  HAAE&KHOCTh HHGMOpPMAMM 1O  KPUTEPUSM, MPEAJIOKEHHBIM  yYUTENeM  WJIU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUA:

BOCIIPUHUMATh U (DOPMYITUPOBATh CY)XJECHHS B COOTBETCTBUU C YCIOBHSIMHU U LETSIMH OOILEHUS, SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS
10 XO/ly pelIeHUs 3a/1a4l, KOMMEHTUPOBAThH MOJyYEHHBIH pe3yIbTaT;

B X0Jie OOCYX/IEHHUS 3aJaBaTh BOIPOCHI MO CYILIECTBY OOCYX/JaeMOW TEMBbI, MPOOJeMBbl, perraeMoi
3a/lauM, BBICKA3bIBaTh WJCH, HAICJICHHBIE HAa IIOMCK DELIEHUS, CONOCTaBIATh CBOM CYXKIEHHUS C
CYXKACHUSIMH JIpYTMX YYaCTHUKOB Juajiora, OOHApyXHBaTh pa3jIM4yMe€ W CXOJCTBO IO3MUIMHA, B
KOPPEKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHUS;

IIPEICTABIIATh PE3YIbTATHI PEMICHUS 3a1a4, SKCIIEPUMEHTA, UCCIICIOBAHMS, IPOEKTA, CAMOCTOSATEIBHO
BbIOMpPATh ()OpMAT BBICTYNJIEHUS C YYETOM 3ajjau MPE3EeHTAlUN U OCOOCHHOCTEH ayIuTOPHH;

MOHMMATh U HCIOJb30BATh MPEHMYILECTBA KOMAHIHOW M MHIUBUAYATbHOW pabOTHI MPH PELICHUU
y4eOHBIX MaTeMaTHYECKUX 3aj1ay;



¢ [PUHUMATHh II€Tb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATh OPTaHHU3AI[MI0 COBMECTHOH paboTHI,
pacmpenenaTb BUIbI pabOT, IOrOBapUBAThCS, OOCYXKIATh MPOIECC W PE3yJbTaT padoThl, 0000IIaTh
MHEHHS HECKOJIBKUX JIIOACH;

® y4yacTBOBaThb B I'PYIIOBBIX (PopMax paboThl (0OCYXIEeHHsS, OOMEH MHEHHUSMHU, MO3TOBBIC IITYPMbI U
JIPYTHUE), BBIMOJIHATH CBOK YacTh paOOThl M KOOPJIWHHUPOBATH CBOM ACHCTBHUS C APYTHMMH UWICHAMH
KOMaH/Ibl, OIICHUBATh KQ4e€CTBO CBOETO BKJIA/Ia B OOIIMIA MPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszauus:
® CaMOCTOSITENIFHO COCTAaBJIATH IUIaH, AITOPUTM DEIICHUs 3a7add (WIM €ro 4acTh), BRIOMpPATh CIIOCOO
pelieHruss ¢ Y4ETOM HMMEIONIMXCS PECYpPCOB M COOCTBCHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh H
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yUETOM HOBOI HH(OPMAIIHH.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTEJJIEKT:
e BIAJCTh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIEcca U pe3ysibTaTa PelIeHHs] MaTeMaTHYeCKOM
3a/1a4u;
® IPEABUAECTH TPYAHOCTH, KOTOPBHIE MOI'YT BO3HUKHYTEH IIpH PELICHUU 3aayd, BHOCUTh KOPPEKTUBBI B
NeSTeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;
® OIECHUBATh COOTBETCTBUE pe3yjbTaTa JEATEIbHOCTH IMOCTABICHHOW LETH M YCIOBUSM, OOBSICHSTH
MIPUYMHBI TOCTHXKEHUS WIH HEIOCTHXKEHUS LEJIH, HaXOUTh OLIUOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OIIBITY.

IHNPEAMETHBIE PE3YJIBTATHBI

K xonIty 00yuenus B 7 kjiacce 00y4Jaromuics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

Pacrio3naBaTh W3Yy4YeHHBIE TE€OMETpUYECKHE (UTYpBI, OMpEeNensITh WX B3aUMHOE PACIOJIOKEHHE,
n300pakaTh T€OMETPUYECKUE (PUTYPBHI, BBITOJHATH YEPTEKU IO YCIOBHIO 3amadyu. M3MepsTh JHMHEHHBIE U
YIJI0BBIE BEJIMUMHBI. Pemarh 3ajau Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyio OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYUH NPEAMETOB B PEAIbHOM JKHU3HM, Pa3MEpOB
MPUPOJHBIX 00BEKTOB. Pa3innuate pa3mMepbl 3TUX 0OBEKTOB MO MOPSIIKY BETHUNHBI.

CTpouTh 4epTEXKHU K TCOMETPUUECKUM 3a7auaM.

[lonp30BaTbcsi TpHU3HAKAMH PABEHCTBA TPEYTrOJIbHUKOB, MCIOJIB30BaTh NPU3HAKM U CBOMCTBA
paBHOOEPEHHBIX TPEYTOJIBLHUKOB MPHU PELICHUH 3a/1a4.

[IpoBOAUTH TIOTMUECKHUE PACCYKICHUS C UCTIOJIb30BAHUEM IT'€OMETPUUECKUX TEOPEM.

ITonme30BaThCs IMpU3HAKaMH pPaBCHCTBA IMPAMOYTOJBbHBIX TPEYrOJIbHUKOB, CBOIMCTBOM MEAUAHBbI,
MPOBEAEHHOM K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a/1a4.

OnpenensiTb MapaiieIbHOCTh MPSIMBIX C IOMOIIbIO YIJIOB, KOTOpble OOpa3yeT ¢ HHUMHU CeKyllas.
Ornpenenars napamieabHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUNM OT TOYEK OJIHOM MPSAMON J0 TOUEK
JOPYTOH MpSMOM.

Pematp 3a1aun Ha KieT4aToit Oymare.

HpOBO}II/ITI) BBIYUCIICHUSA U HAXOAUTH YN CJIOBBIC 1 6y1(BeHHI)Ie 3HAYCHUA YTJIOB B TCOMCTPUYCCKHUX 3aadax
C HCIIOJIb30BAaHHEM CYMMBI YTJIOB TPEYTrOJILHUKOB W MHOTOYTOJBHHKOB, CBOMCTB YIJIOB, 0Opa30BaHHBIX NpU
MNEPECCUCHUH IBYX MapalJICJIbHBIX ITPAMBIX ceKymeﬁ. Pemars MPAKTUYCCKUC 3a/]a4Y1 Ha HAXOXKIACHHUEC YTIJIOB.

Brnanets moHsATHEM T€OMETPUUYECKOTO MECTa TOYEK. Y METh ONPEAEIAThH OUCCEKTPHUCY yIJia U CepeAMHHBIN
MEPIEHINKYIIAP K OTPE3KY KaK FeOMETPUYECKUE MECTA TOUEK.

@opMyIMpPOBATH ONPEACIICHUS OKPYKHOCTH U KpPyra, XOpAbl U THaMeTpa OKPYKHOCTH, I0JIb30BaThCS UX
CBOWCTBAaMHU. Y METh MPUMEHSTh 3TH CBOMCTBA MPH PEIICHUH 3a]1a4.

Bnagerp NOHATHEM ONMCAaHHONW OKOJIO TPEYTOJbHUKA OKPYXKHOCTH, YMETh HaXOAWTb €€ LEHTP.
[Tonb3oBaTbes pakTamMu O TOM, YTO OUCCEKTPUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAOTCs B OJTHOM TOYKE, U O TOM,
YTO CepeANHHBIC MEPIEHIUKYISPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHOM TOUKE.



Brnagets moHsiTHEM KacaTeIbHOM K OKPYXHOCTH, IOJb30BAaThCS TEOPEMOW O MEPIEeHIUKYISIPHOCTH
KacaTelIbHOW U pajJinyca, IPOBEAEHHOTO K TOUKE KaCcaHUsI.

[Tonw30BaTbCst MPOCTEHIIMMU T€OMETPUUECKUMU HEPABEHCTBAMU, IOHUMATh UX MPAKTUUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUYECKUE TTOCTPOCHUS C TTIOMOIIBIO ITUPKYJIS U TUHEHKH.

K koHIy 00y4enus B 8 kj1acce 00yJaromuiics MOJYYIUT CICTYIOIINE TPEIMETHBIC PE3yIbTaThI:

Pacmo3HaBaTh OCHOBHBIE BU/IbI YE€THIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TOJIb30BAaThCSl UX CBOMCTBAMU IPHU
pEIIeHUU TEOMETPUYECKUX 3a/1ay.

[IpuMeHATh CBOMCTBA TOUKH MEPECEUCHUS MEIUaH TPEYroJIbHUKA (IIEHTPA MaccC) B PEIICHUH 3a]1a4.

Bragets noHsiTueM cpeiHe JTUHUU TPEYroJbHUKA M TpANeluu, TPUMEHSITh UX CBOWMCTBA MPU PEIICHUU
reoMerpuueckux 3amad. [lomb3oBaThecsi Teopemon Paneca W TEOPEMOW O MPOMOPIMOHAIBHBIX OTpe3Kax,
MIPUMEHATD UX JJISI pEUICHUs TPAKTUYECKUX 3a/1ay.

[IpuMeHATh MpU3HAKU TTOA00HUS TPEYTOJbHUKOB B PEIICHUH T€OMETPUUCCKHUX 3a/1a4.

[Tonb3oBatbes Teopemoil Iludaropa g pemieHns reoMeTpUYecKUX M MpakThyeckux 3aaad. CTpoutsb
MaTEMaTHYeCKyl0 MOJIeJlb B TMPAKTUYECKUX 3a/ladaX, CaMOCTOSITENbHO JielaTh 4YepTéX U HaXOIUTh
COOTBETCTBYIOIIHE JITTUHBI.

Bnagers moHsATHMSMU CHHYCa, KOCHHYCa M TaHI€HCAa OCTPOrO yria IpsIMOYTOJIBHOTO TPEyrojbHHUKA.
[Tonp30BaTbCs STUMH MOHATUSIMH JIJIs1 PEIICHUS TIPAKTUYECKUX 3a]1a4.

Boruncnsate (paznuuHbIMU cioco0aMu) IUIOIIAAs TPEYroJibHUKA M IJIOUIAJAM MHOTOYTOJBHBIX (UTYD
(monB3yACh, A€ HEOOXO0IUMO, KaTbKYIATOpOM). [[pUMEHSATh NOJTy4eHHBIE YMEHUS B MPAKTHUYECKUX 3a/1a4ax.

Bnagers MOHATHAMU BOMCAHHOTO M IIEHTPAIBHOTO yrja, UCHOJIb30BaTh TEOPEMbI O BIMCAHHBIX yriax,
yriIax MeXIy XOpAaMHu (CEKYIIMMHU) U yTiIe MEXAy KacaTeIbHON U XOPI0M MPU PEIICHUH TeOMETPUUECKHUX 3a/1a4.

Bnagerp  moHSATHEM ~— ONMMCAHHOTO  YETBHIPEXYrOJNbHUKA, MPUMEHSITh  CBOWCTBA  OMHMCAHHOTO
YETHIPEXYTOJIbHUKA TP PEIICHUU 3a]1a4.

[IpuMeHsTh mOMyYeHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMAaTUYECKUE MOJAETH ISl 33714 peaibHON
YKU3HH U TIPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHUEM T0JI00MS] U TPUTOHOMETPHUH (TIOJIb3YSICh,
r7ie HE00X0UMO, KaJIbKYJIATOPOM).

K xonity 00yuenus B 9 kijiacce 00y4Jaronuics mMoayquT CIEYIONNe TPEAMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMHU OCTPHIX YTJIOB, HAXOIUTH C MX MOMOIIBIO PA3IMUHbIE dJIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICeHHE MPSIMOYTOJbHBIX TPEYroJbHUKOB»). HaxomuTh (¢ momoIbio
KalbKYJISATOPA) AJUHBI U YTIIbI 711 HETAOJMYHBIX 3HAYCHUH.

[Tons3oBarbest  (opmynaMu TPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKMM TOXIECTBOM  JIJIsSt
HAax0KJIeHUS COOTHOLLEHUN MEXIY TPUTOHOMETPUUYECKUMHU BETMYMHAMU.

Hcnonws3oBaTh T€OpEMBbI CHHYCOB U KOCUHYCOB JUIsl HAXOXKIACHHUS PA3IUYHBIX AJIEMEHTOB TPEYTrOJIbHUKA
(«petieHue TPEYroIbHUKOBY), MPUMEHATH X MPU PEIICHUU T€OMETPUUYECKUX 3a]1a4.

Brnanets monsTHsSMH TIpeoOpa3oBaHUsA 1MOJ00US, COOTBETCTBEHHBIX JJIEMEHTOB TMOJOOHBIX (UTYD.
[Tonb30BaThbcs CBOMCTBAMHU TMOJOOUSI MPOU3BOJBHBIX (DPUTYp, YMETh BBIYMUCIATH JJIWHBI U HAXOJIUThH YIIIBI Y
nmoAo0HbIX (uryp. IlpumeHsATh CBONCTBA MOAOOMS B NMPAKTUYECKUX 3a7avax. YMETh MPUBOJIUTH MPUMEPHI
MOo0OHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaTbCsl TEOpeMamMu O MPOU3BEICHUU OTPE3KOB XOP/A, O MPOU3BEIECHUU OTPE3KOB CEKYIIUX, O
KBaJIpaTe KacaTeIbHOM.

[Tonp30BaTbCsi BEKTOpamMu, MOHUMATh WX TEOMETPUYECKHUA U (PU3HUECKUN CMBICI, MPUMEHATh HX B
pElIeHN TeOMETPUYECKNX M (u3uueckux 3anad. [IpUMEHATh CKalsipHOE MPOU3BEACHUE BEKTOPOB JUIS
HaxO0KJICHUS JIJTUH U YTJIOB.

[Tonb30BaTbcsi METOIOM KOOPAMHAT Ha IUIOCKOCTH, NMPUMEHSATh €r0 B PEUICHUU TEOMETPUUYECKHX U
MPaKTUYECKHX 3a]1a4.

Brnagers moHSATHUSMU TPAaBUILHOTO MHOTOYTOJIBHHUKA, JTMHBI OKPYKHOCTH, JJTUHBI TYyT'H OKPYKHOCTH H
paguaHHON MEpHI yria, yMETh BBIYUCIATH IUIONIAb Kpyra M ero dacteil. [IpuMeHsTh monydeHHble YMEHUS B
MPAKTUYECKHX 3ajadax.

Haxomuth ocu (WM LEHTPHI) CUMMETPUU (UTYp, TPUMEHSATH IBIKCHHS TUIOCKOCTH B IMPOCTEHUININX
CIIyJasix.



[TpuMeHATh OTY4YEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJENN Ul 33/1a4 PealbHOM
’KM3HH U TPOBOJHUTH COOTBETCTBYIOIIME BBIYHMCICHUS C HPUMEHEHHEM MOJO00HMS M TPUTOHOMETPHUYECKHX
(byHKUIUH (MOJIB3YSICh, T1Ie HEOOX0IUMO, KAIBKYIATOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
KoauuecTBo 4yacoB DJIeKTPOHHbBIE
HaumenoBaHue
Ne (undposbie)
pa3iesioB U TeM Konrtpoabnbie IIpakTnyeckmue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoThbI
pecypcsbl
IIpocreiimme
reoMeTpUUYECKUe
burypsl 1 ux bubnuorexa [IOK
1 CBOMCTBA. 14 https://m.edsoo.ru/7f4
N3mepenne 15¢e2e
TCOMETPHUYECKUX
BEJTMYMH
bubmuorexa [JOK
2 TpeyronbHuKH 22 1 https://m.edsoo.ru/714
15¢e2e
IT
. a:;zfem};:;fa bubnnoreka [JOK
3 pﬂ 5 ® ¥ 14 1 https://m.edsoo.ru/7f4
yHo 15¢e2e
TpEeyroJbHUKA
O
N KPYRHOCTE H bubnnorexka [JOK
4 pyT- 14 1 https://m.edsoo.ru/7f4
I'eomeTpuueckue
15¢e2e
MTOCTPOCHUS
[ToBTOpEHME, bu6mmorexa [IOK
5 00001IeHNe 4 1 https://m.edsoo.ru/7f4
3HAHUU 15¢e2e
OBIIEE KOJIMYECTBO
YACOB IO 68 4 0

[TPOI'PAMME



https://m.edsoo.ru/7f415e2e
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https://m.edsoo.ru/7f415e2e

8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
wn pa3ejioB M TeM Beero Kourpoabnble IIpakTuyeckue N
NPOrpamMMbl padoTsI padoThbI
pecypchbl
bub6nmoreka [IOK
1 YeThIpEXYroJbHUKN 12 1 https://m.edsoo.ru/7f
417¢e18
Teopema Daneca u
TeopeMa o bu6mmoteka [JOK
2 HPONOPIHMOHAIBHAX 15 1 https://m.edsoo.ru/7f
OTpe3Kax, 41718
nox00HBIE
TPEYrOJIbHUKU
[Tnomane.
Haxoxxnenue
mIoaaei bubnmorexa LIOK
3 TPEYrOJIbHUKOB U 14 1 https://m.edsoo.ru/7f
MHOT'OYTOJIbHBIX 417el8
¢buryp. [Tnomaan
o100HBIX (pUryp
Teopema [Tudaropa bubnmnorexa [JOK
4 Y Hayaya 10 1 https://m.edsoo.ru/7f
TPUTOHOMETPUU 417el18
Vsl B
OKPYKHOCTH.
Bnucanusie u
OITMCAaHHbBIE bu6nmorexa LIOK
5 YEThIPEXYTOJIbHUKH. 13 1 https://m.edsoo.ru/7f
KacarenbHble k 417el18
OKPYXHOCTH.
Kacanue
OKPY>KHOCTEH
MosTopenie bubmuoreka [{OK
6 oGoGHmeHHe ;HaHI/Iﬁ 4 1 https://m.edsoo.ru/7f
41718
OBIIEE KOJIMYECTBO
YACOB IIO 68 6 0

I[TPOTPAMME



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
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9 KVIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/  pasgenoBuTeM  Becer  Kourposbuel  Ilpakrnueckun
oOpa3oBaTe/ibHbIE
n NMPorpamMmbl 0 € padoThI e padoThbl
pecypchl
Tpuronomerpus.
T
KSSEEM;B " bubmuorexa [IOK
1 4 16 1 https://m.edsoo.ru/7f41a12
CHHYCOB.
c
Pemenue -
TPEYTOJIHHUKOB
IIpeoOpazoBanue
moxoous. bu6nmorexa LIOK
2 Mertpudeckue 10 1 https://m.edsoo.ru/7f41a12
COOTHOIICHUS B c
OKPYKHOCTH
bubnuoreka [{OK
3 Bexropsl 12 1 https://m.edsoo.ru/7f41a12
C
JexapToBbl bubnuorexa [IOK
4 KOOPJAWHATHI HA 9 1 https://m.edsoo.ru/7f41a12
MIJIOCKOCTH c
[IpaBunbHBIE
MHOTOYTOJILHUK
u. Jlnuna bubmuorexa [IOK
5 OKPY>KHOCTH U 8 https://m.edsoo.ru/7f41a12
TUIOMIA/Ib Kpyra. c
Brruncnenue
TIOIIAIe
i —— bubmmoteka IIOK
6 6 https://m.edsoo.ru/7f41a12
TIOCKOCTH
C
IToBTOpEHME,
oBoBIeHIe bubnuoteka [JOK
7 R ’ 7 2 https://m.edsoo.ru/7f41al12
CUCTEMAaTH3aIIHs .
3HAHUU -
OBIIEE
KOJIMYECTBO
YACOB IO 08 6 0
I[MPOT'PAMME
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