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HOACHUTEJIBHAA 3AIIUCKA

I'eomeTpuss Kak OOWMH W3 OCHOBHBIX pAa3/JeliOB IIKOJBHOW MAaTEMAaTHKH,
MMEIOIUNA CBOEU LENbI0 00ECIEeUnTh W3yYEHUE CBOMCTB U Pa3MepoB QUIyp, UX
OTHOLIEHHH M  B3aMMHOE PACHOJIOKEHHE, OINHUPACTCd Ha  JIOTUYECKYIO,
JOKa3aTeNbHYIO JIMHHUIO. LIEeHHOCTh M3y4eHHUs T€OMETPUU HA YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYalOIUNUCS YUUTCS MPOBOIUTH
JIOKa3aTeNbHBIE PACCYXKIAEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS], TOKA3bIBATh
WCTUHHBIC YTBEPXKICHHUS W CTPOUTH KOHTPHPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TMPOTUBHOIO», OTJIMYAaThb CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKIACHUS.

Bropoil 1nenpt0 M3ydeHUsT TE€OMETpUU SABISIETCS MCIOJb30BAaHHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOM >ku3HM. OOydaromuiics AOKEH HayYUThCs
OTPEJICIUTh TEOMETPUUYECKYI0 (DUTYpy, OMHCATh CIOBAMHU JAHHBIA YEepTEX WU
PUCYHOK, HAITH TIOMIAb 3€MEJIBHOIO yYacTKa, pacCUYUTaTh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabenss wiu Tpedyemble pa3sMepbl rapaxka ajsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BBIUMUCIWTEIbHAS JIMHUS B U3YYCHUU T'€OMETPHH.
[Ipu pemieHuun 3amay MPAKTUYECKOTO XapaKTepa OOYYalOUIUHCS YYUTCS CTPOUTH
MaTeMaTHYEeCKUE MOJENM  peajJbHbIX JKM3HEHHBIX CHUTYallMil, TPOBOIUTH
BBIYKCIICHUS U OLIEHUBATh aJIEKBATHOCTh MTOJYYEHHOI'O pe3yJbTaTa.

KpaiiHe BakHO TOMUYEPKUBATH CBA3M TEOMETPUU C JPYTUMHU YUEOHBIMU
npeIMeTaMi, MOTUBUPOBATh MCIOIB30BATh OMpPENENIEHUsI TEOMETPUYECKUX QUTyp
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX yYMEHHH B (U3HKE U
TEXHUKE. JTU CBSI3M HauOoliee SPKO BUAHBI B TeMaxX «BekTopsiy,
«Tpuronomerprudeckue CoOOTHoOLIeHUA», «Merton koopauHaty U «Teopema
[Tudaropar.

VYyeOnbiii kypc «['eomMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC DPa3feibl
conepxkanusi: «['eomerpuueckue Gurypsl u ux cBoiicTBay, «l3mepenue
F€OMETPUYECKUX BEIUYUHY», «JleKapTOBbl KOOPAMHATHI HA IUIOCKOCTH,
«BexTopsi», «JIBrmxkeHus wiockoctny, «[IpeodpazoBanus mogo0us.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 gaca: B 7 kacce
— 68 vacoB (2 yaca B Heneno), B 8 kinacce — 68 yacoB (2 yaca B Hemelnwo), B 9
KJj1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYYEHUA
7 KITIACC

HavanpHble nonaTus reomerpun. Touka, mpsiMas, OTpe30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMeEXHbIe YIribl. buccekrpuca yrima. Jlomanas,
MHOTI'OYT'OJIbHUK. [lapayinenpHOCTh U NEPIEHANKYISIPHOCTD NPSIMBIX.

Cummerpuunbie Qurypsl. (OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPUHN B OKPYKAIOIIEM MHUpE.

OCHOBHBIE IOCTPOEHUS C TMOMOUIBIO IUPKYJIS WU JIMHEWKU. TpeyrojapHUK.
BricoTa, MeninaHa, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApEeHHBIE M PaBHOCTOPOHHMM  TpeyrojbHUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ MNpU3HAKU PABHOOEAPEHHOIrO TpeyrojibHUKA. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M IPU3HAKY MapajuIeIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYTOJbHUKA.
BHemHue yriel TpeyrojpHHKA.

[IpsMoyronbHbIA  TpeyroiabHUK. CBONCTBO MEIHWAaHBl MPSAMOYTOJIBHOIO
TPEYroJibHUKA,  NPOBEAEHHOM K  rumoreHyse.  lIpusHaku paBeHCTBA
IPSMOYTOJIBHBIX TPEYToJIbHUKOB. [IpsMoyrosibsHbIi TpeyronbHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, TeopeMa O OoJblIeM yrie M OOJIbIIed CTOPOHE TPEyroJIbHUKA.
IlepnieHAUKyYJIAp U HAKIOHHAS.

I'eomeTpuueckoe wmecTto TOYEK. bHccekTprca yrina W CEpeIUHHBIN
NEPHEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOYEK.

OKpy)XHOCTh W Kpyr, XOpJla M JHaMeTp, HUX CBOWCTBAa. B3auMHOe
PACIIONIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCaHHas B YroJl. BrnucaHHas MW ONKCaHHAasg OKPYKHOCTH
TPEYrOJIbHUKA.

8 KJIACC

UYerpipéxyronpauku. lapamienorpamMm, ero npu3Haku U CBoWcCTBA. YacTHbIE
Clly4aW MapajuieorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBajapar), WX MPU3HAKU U
cBoiictBa. Tpamemnusi, paBHOOOKast Tpameuus, €€ CBOHCTBA M MPHU3HAKHU.
[IpssmoyronpHas Tpanemnusi.

Meton ynsoenuss meauansl. LlenTpansHas cummerpus. Teopema dPaneca u
TEOpEMA O MPOMOPLHOHATBHBIX OTPE3KaX.

CpenHue MTMHUM TPEYTOJbHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[logoOue TtpeyroabHUKOB, Ko3hduuueHt noxodus. Ilpusznaku nomoOus
TPEYroiabHUKOB. [IpuMenenune nogo0us Npu peleHny NPaKTUIECKUX 3a/1au.



CaoiicTBa miomanel reomerpuueckux @uryp. DopMymabl s ILIOIIAAH
TpEyrojbHUKa, MapajuienorpamMma, pomOa u Tpanenuu. OTHOIICHHE IJIOIIAIeH
MOJ00HBIX QUTYP.

Brruuciienue miomianen TpeyroJibHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a/1a4.

Cunyc, KOCHMHYC, TAaHI€HC OCTpPOTO yIJjia MPSAMOYTrOJIbHOIO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpuUroHoMerpuueckue ¢GyHKIIUU
yrioB B 30, 45 u 60°.

Brincanneie U LEHTpadbHBIE YIJIBL, YrOJ MEXKAY KacaTeJIbHOM W XOpPAOM.
Yrael  Mexay — XopaMH M CEKyIIMMHW. BrnucaHHble W ONHWCaHHBIE
YETBIPEXYTOJIbHUKH. B3auMHOE pacmnolio)keHue ABYX OKpyxkHocTel. Kacanue
OKpykHOCTeH. OOIIMe KacaTelbHbIC K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, Ttanreic yrioB ot 0 nmo 180°. OcnoBHOe
TPUTOHOMETPUYECKOE TOXKECTBO. DOPMYIIbI IPUBEIACHUSI.

Pemiennie TpeyronbHuKoB. TeopeMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemienrie npakTUYECKUX 3aJad C MCIOJb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonoo6us. [logoOre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mNpPOU3BENEHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bektop, aimHa  (MOAyJdb)  BEKTOpa,  COHAMNPABJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOKHO  HAIMpPAaBJICHHbIE  BEKTOPBl, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluy HaJ BeKkTopamu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopnuHaTel BekTopa. CKalsipHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXO0XKACHUS JIJIUH U YTJIOB.

JlekapToBbl KOOPJIAUHATHI HA IUIOCKOCTH. Y PABHEHUS IMPSMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECECUCHUE OKPYKHOCTEH U MpsIMbIX. MeToa KOOpAHHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOTOYroJIbHUKW. JInmuHa OKpykHOCTH. I'pamycHas wu
paauaHHas Mepa yriia, BbIUYMCIEHUE JJUMH AYyr oKpyxkHocteil. Ilnmomans kpyra,
CEKTOpa, CETMEHTA.

JIBU>KEHHSI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (uryp (dremMeHTapHbIe
npeactaBnenus). [lapannensusiii nepenoc. [loBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbhl OCBOCHUA MPOTPpaMMbl  y4eOHOro Kypca
«I"'eomeTpus» XapaKTepU3YyIOTCS:

1) maTpuoTHYECKOE BOCTIUTAHME:

NPOSIBIEHUEM MHTEpeca K IMPOIUIOMY M  HACTOSUIEMY POCCUHCKOM
MaTeMaTHK{, I[IEHHOCTHBIM  OTHOIIEHHWEM K JIOCTIDKCHHSIM  POCCHUHCKHX
MaTEMaTUKOB U POCCHICKON MaTeMaTH4eCKOW IIKOJIbI, K HCIOJb30BAHUIO ATHX
JOCTH>KEHUH B IPYTUX HAyKaX U NMPUKIAJAHBIX chepax;

2) rpaIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpak/laHWHA W pealli3allii ero
npaB, TMPEACTAaBICHUEM O MaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPa)XJAaHCKOTO oOIIiecTBa (HarpuMep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAaKTUYECKUM IPUMEHEHHEM JIOCTUKEHHUM HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€E BOCIIUTAHHE:

YCTAaHOBKOM HAa aKTUBHOE YYacTUE B PEIICHUU NPAKTUYECKUX 3a7a4
MaTE€MAaTHYE€CKON HaINpaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWH BCEH JKM3HMU I YCHENTHON mpodeccroHaIbHON
JESTEIBHOCTH M PA3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM H
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYECKOEe BOCIIMTAHHE:

CHOCOOHOCTbIO K SMOLMOHAJIBHOMY W  3CTETHYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PEIICHUW, PACCYKICHUH, YMEHUIO BHUJICThH
MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT O TO3HAHMS:

OpUEHTAIlMEl B JEATEIbHOCTH HAa COBPEMEHHYIO) CHCTEMY Hay4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS Y€JIOBEKa, MPUPOJbI U
oOIecTBa, TOHMMAaHMEM MAaTEMaTUYeCKOW HAyKh Kak chepsl YeIoBEYECKOU
NEATENIbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYMMOCTU Uil Pa3BUTHUSA LIMBUIIU3ALINH,
OBJIQJICHUEM SI3BIKOM MATEMATHKH M MAaTeMAaTHYECKON KYyIbTYpOil KaK CpellCTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMU HaBBIKAMHU HCCJIEI0BATEIBCKOM
NEeATEeNIbHOCTH;



6) ¢usnmueckoe BocnuTaHWe, (GOpMHPOBAHHE KYJIbTYPbI 310POBbSI W
IMOIMOHATIBLHOTO 0J1AT OOy M

TOTOBHOCTBHIO TPUMEHSITh MaTEMAaTHUYECKHE 3HAHUS B HMHTEpecax CBOETO
3I0pOBbs, BEIEHHUA  3J0pOBOro  oOpa3a >KM3HM  (340pOBOE  IHTaHHE,
cOaTaHCUPOBAHHBIN pEXUM 3aHATUM UM OTIbIXa, peryysipHas Qusnueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pehIEKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTO K€ MpaBa JPyroro 4ejoBeKa;

7) IKOJIOTHYEeCKOe BOCTIUTAHME:

OpUEHTAIMEN HAa MPUMEHEHUE MAaTEeMaTUUYECKUX 3HAHUU IS pelIeHus 3a71a4
B 00JIaCTU COXPAHHOCTH OKPYKAIOIIEH Cpejbl, IJIAHUPOBAHUSI TOCTYINKOB H
OIICHKM HMX BO3MOXHBIX TOCIEICTBUN IJIs1 OKPYXKAIoIed cpebl, OCO3HAHHUEM
100aJIBLHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIeM U MyTel UX PelIeHus;

8) amanTamusi K U3MEHSIIOIIUMCSl YCJIOBHSIM CONMAJBHOM W TPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBHUSIX HEOIPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JCATEIbHOCTh, B TOM YHCIIC
YMEHUE YYUThCA Yy JPYTrUX JIOJICH, MpUOOpeTaTh B COBMECTHOW JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA IPYTUX;

HEOOXOUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAaHWUW, B TOM 4YHUCIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIUTHI COOCTBEHHBIX 3HAHUM WU
KOMIIETEHTHOCTEM, IJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIOIMHI KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAaeMble DPEIICHUs U JACUCTBUS, (OPMYNIHpPOBATH W OLIEHUBATH PUCKH U
NOCIIEZICTBUS, OPMUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble JJoruuyeckue aeicTBusa:

e BBIIBIATH M XapaKTEPHU30BaTh CYUICCTBEHHBIC MPU3HAKH MATEMATHUYECKHX
0OBEKTOB, IOHATHH, OTHOIICHUN MEXAy NOHATHUAMH, (POPMyIHPOBATH
ONpENICJICHUS]  TOHSTUW,  YCTAaHABIMBATH  CYHIECTBEHHBIA  MOPU3HAK
KJIaCCH(UKAIIMK, OCHOBAHUSA JUIi OOOOIICHUS W CpPaBHCHHS, KPUTCPUHU
MPOBOJIMMOTO aHAJIN3a;

e BOCHpPHHUMATH, (HOPMYIUPOBaTH W  IPEOOpPa3OBBIBATH  CYXKIACHUS:
YTBEPJAUTEIbHBIE W OTPHUIIATENIbHBIC, €IWHUYHBIC, YacCTHBIE W OOIIHE,
YCJIOBHBIE;



BBISBJISTH ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBOpeurss B (akTax, AaHHBIX, HAOJIIOJEHUSAX M YTBEPKICHUSX,
npeajaraTb KpUTEPUU AJI BBISBICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUMIA;
JIeNaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUECHUHN 110 aHAJIOTHH;

pa30upaTh JOKa3aTelbCTBA MATEMAaTHUYECKUX YTBEPXKICHUU (MpSMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSATEIBLHO HECJIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTU4YeCKuX (HaKTOB, BBICTPAWBATH APryMEHTALUIO0, MPUBOJUTH
IpUMEPbI U KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BbIOMpaATh CMoco0 pemieHus y4eOHOM 3amauu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BHIOUPATh HamOoJiee NOAXOIAIUMH C Y4ETOM
CaMOCTOSATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTEeIbCKUE JEHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUI WHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIOUIME NPOTUBOpEUHe, MpodIemy,
CaMOCTOSAITEJIbHO ~yCTaHaBIMBaTh HMCKOMOE U JaHHOe, (opmMupoBaTh
TUIO0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CAMOCTOSITENIBHO COCTABJICHHOMY IIJIJAaHY HECJIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE M0 YCTAHOBIEHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEKIY COOOM;
CaMOCTOATEIHHO (POPMYIHUPOBATH 0OOOIIEHUSI M BBIBOABI MO PE3YJIbTaTaM
NPOBENEHHOTO HAOJIO/IEHUs, HUCCIIEIOBaHUsA, OIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U O00OIIECHHIA;

IPOTHO3UPOBATh BO3MOYKHOE pPAa3BUTHE IIpollecca, a TaKXKE BbIABUTATH
IPEATIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSAX.

Pa6ora ¢ undopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMALMM, [TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a]1a4H;

BBIOWpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUIOB U (DOPM IIpE/ICTABICHUS;

BbIOMpaTh (GopMy MpeACTaBiICHUS WHPOPMAMM U WIUTIOCTPUPOBATH
perraemMbie 3aJayd  CXeMaMH, auarpaMMmamMu, HWHOW TrpaduKod W UX
KOMOMWHAIIUSIMU;

OIICHWBATh HAAEKHOCTh HH(POpPMAIUKA IO KPUTEPHUSIM, MPEIIOKCHHBIM
yauTeIeM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LIeJIAMU OOIIeHUS, SCHO, TOYHO, TPAMOTHO BbIPaXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U NMUCHMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOAY PEIICHUS
3a/1ayd, KOMMEHTHUPOBATh MOJYUYEHHBIN pPe3yJIbTaT;

e B X0J¢ 00CYXJIEeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKA3bIBaTh MU, HALIEJIEHHbIE HA TIOUCK
pElIeHUs, COIOCTAaBIATh CBOM CYXIEHUS C CYXKICHUAMH JIPyTUX
YYaCTHUKOB JMAJIOra, OOHApyXMBaTh pa3jiM4yMe€ M CXOJCTBO IO3UILIHM, B
KOppPEKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

e TMPEACTABIATH  pE3yJAbTaThl  pEUIeHUs  3a/aud, HKCIIEPUMEHTA,
UCCJIeIOBaHUs, TIPOEKTa, CAMOCTOSTEIBHO BHIOMPATh (OPMAT BHICTYIUICHUS
¢ YY€TOM 3aj1a4 NMPE3eHTALNHU U OCOOCHHOCTEN ayIMTOPUH;

e TIOHUMATh U UCIOJI30BATh MPEUMYIIECTBA KOMAHIHON U UHANBUAYATbHON
paboThI MpU pelIeHnH YYEOHBIX MaTeMaTHUYECKUX 3a/1a4;

e TMPUHUMAThH LEIb COBMECTHOM NESITENbHOCTH, IUIAHUPOBATH OPraHU3aINIo
COBMECTHOW paloThl, pacnpenensTb BHIbI padoOT, J10roBapuBaTHCA,
o0CyXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

e yHaCTBOBATh B TPyHHoBBIX (opmax paboTel (0OCyxaeHus, OOMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHUE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPAMHHUPOBATH CBOU JEHCTBUS C JPYTMMH WIEHAaMU KOMAaHJbl,
OLIEHHMBAaTh KAaueCTBO CBOEr0 BKJIAJa B OOIIMN MPOAYKT MO KPUTEPUSM,
c(OpMyTUPOBAHHBIM YYaCTHUKaMH B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHUBepcaJibHbIe YUeOHbIE 1eiCTBUSA

Camoopranusanus:

e CAMOCTOSITENIbHO COCTAaBJATH IUIAH, AJITOPUTM PELICHUS 3aJadyu (WU €ro
4acTh), BBIOMPATh CHOCOO pEIICHUS C YYETOM MMEIOIIMXCA PECYpCOB H
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHPOBaTb M KOPPEKTHPOBATH
BapUaHTHI PEIICHUH ¢ Y4ETOM HOBOW WH(GOpMAIUH.

CaMOKOHTPOJ/Ib, SMOIMOHAJILHbI HHTEJLJICKT:

e BIAJETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3ybTaTa
pEILICHUsI MAaTEMATUYECKON 3a/1a4H;

e INPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTH IIPY PELICHUU 331a4H,
BHOCUTH KOPPEKTHUBBI B JICSATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
HaWJCHHBIX ONMTUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHMWBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSAM, OOBSICHSATh MPUYMHBI JOCTIKCHHS WIIM HEIOCTIDKCHHS IISINH,
HaxOJIUTh OLIUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K koHmy oOydenuss B 7/ kJjacce OOyYarolIUICS TMONYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE TeOMETpPUYECKHE (UTYpBI, ONPENeNaTh HUX
B3aMMHOE€ pacIoJIOKEHHe, H300paxaTb TeOMEeTpUYECKHe QUrypbl, BBIIOJIHATH
YEpPTEXKU MO YCIOBHUIO 3adauyu. M3MepsTh JMHEWHBIE W YIJIOBBIE BEJIUYUHBL.
PemaTe 3a1aun Ha BBIYMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Jlenath TpyOyl0 OILICHKY JHHEHHBIX U VYIJIOBBIX BEJIUYUH TNIPEIAMETOB B
peasbHOM JKM3HHM, Pa3MEPOB MPUPOAHBIX OOBEKTOB. PaznuuaTth pasmepnl 3THUX
00BEKTOB TIO MOPSJIKY BETUYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUYECKUM 3a7]a4aM.

[Tonb30BaThCs MpU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJb30BATh
MPU3HAKU U CBOWMCTBA PaBHOOEAPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUU 33/1a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MpHU3HAKAMHM PABEHCTBA NPSIMOYTOJIbHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MeEIMaHbl, TMPOBEAEHHOW K THUIIOTEHY3€  MOPSIMOYTOJBHOTO
TPEyroJibHUKa, B PEIICHUN F'€OMETPUUECKHUX 3a]1a4.

OnpenensiTe NapaJIeIbHOCTD MPSMBIX C IOMOIIBIO YTJIOB, KOTOpbIe 00pa3zyeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PaCCTOSHUM OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOW MPSIMOM.

PemaTs 3a1aun Ha KieT4aTon Oymare.

[IpoBOAUTH BBIUMCIEHUS W HAXOAUTHh YHUCIIOBbIE M OyKBEHHBIE 3HAUCHUS
yIJOB B TEOMETPUYECKUX 3aJayaX C UCIOJb30BAHHUEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NEpPECEYEHNN JABYX IMapajUleNIbHBIX MPSAMBIX CeKylled. Pemare mmpakThudeckue
3a/1a4M Ha HAXOXJEHUE YIJIOB.

Brnanerp MNOHATHEM T'€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIATh
OMCCEeKTPHCY yIJla U CepeUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUIECKUE
MECTa TOYEK.

@opMyIUpOBaTh ONPEAECICHUS OKPYXHOCTU M Kpyra, XOpIbl U IUaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATHh 3TU CBOWCTBA IIPU
pELICHUH 3a7a4.

Brnanetp moHsATHEM ONMCAaHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaTbes ¢dakTamMu O TOM, YTO OWCCEKTPHCHI YIJIOB
TPEYTrOJIbHUKA TNEPECEKAIOTCd B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTe noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYIAPHOCTH KaCAaTEIbHOW U painyca, MPOBEIEHHOTO K TOUKE KaCaHHUS.



[Tonbp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATH
UX IPAKTUYECKUN CMBICII.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUSI C MTOMOIIBIO IIUPKYJIS U
JINHEWKMU.

K koHmy oOydenus B 8 kJjacce oOydYarolUiiCsl TOJYYUT CIICAYIOIINE
MpeAMETHBIE PE3YIbTaTHhI:

Pacno3naBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCSl KX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKM IMEPECEUCHUS MEJUaH TPEYroJibHUKa (LIEHTpa
Macc) B pPEILICHUH 3a/1ay.

Brnaners moHsiTueM cpeHel JIMHUU TPEYTrOJbHUKA W Tpamneluu, TPUMEHSTh
UX CBOICTBAa MpU pEHIEHWH TeoMeTpudeckux 3anad. llomb3oBaTbest TeopeMoi
daneca 1 TEOPEMOI 0 MIPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHATh UX JJISI PEIICHUS
IPaKTUYECKUX 3aja4.

[IpuMeHsTh IpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUU FeOMETPUICCKUX
3a/ay.

[Tons3zoBathest Teopemoit Iludaropa mist pemieHus TEOMETPUUYECKUX M
npakThuueckux 3agad. CTpoUTh MaTEeMaTUYECKYH) MOJCNIb B MPAKTHYECKUX
3a/1a4ax, CaMOCTOSITEIBHO JIEJIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIIUE JJIMHBI.

Brnanerp NOHATHMSAMM CHHYCa, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyronbHUKa. [107b30BaThCA 3TUMU MOHATHUSIMU IS PELICHUS
NPaKTUYECKUX 3a7a4.

Boruncnars (pa3nuuHbIMU coco0aMu) TUIOHIAAb TPEYroJbHUKA W TUIOIIAIN
MHOTOYTOJIbHBIX ~ (uryp (monb3ysicb, TJ€ HEOOXOAUMO, KaJbKYJISITOPOM).
[IpuMeHATh OIyYEHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Brnanerp NOHATUSMH BIHMCAHHOTO M LEHTPAJIBHOIO YyIJa, HCHOJIb30BATh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriax MEXAY XopAaMu (CEKYLUIUMHU) U YIIIe MEXIY
KacaTeJIbHOW M XOPAOH MPH PEUICHUN T€OMETPUYECKUX 3aad.

Brnanerp moHSATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOWMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a]1a4.

[IpuMeHATh NOJNYyYEHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJENH IS 3374 PealbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHUEM TMOAO00MS W TPUTOHOMETPHUH (TMOJB3YACh, TJe HEO0OXOIUMO,
KaJIbKYJATOPOM).

K xonmy oOyuenus B 9 KJjacce 0Oyd4aromuiCs TMOJTYyYUT CICAYIONINE
MpEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPHIX VYIJOB, HAXOAWTh C WX
MIOMOIIBIO PA3JIUYHBIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJibHUKA («peuieHue



MPSMOYTOJILHBIX TPEYTOJBHUKOBY). HaXoMuTh (C MOMOIIBIO KaTbKYIISATOPA) JITHHBI
U YTJIBI JTsI HETAOJTMYIHBIX 3HAYCHUH.

[Tonp3oBaThCs popmMysaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUICCKUM
TOXKJIECTBOM JIII HAaXOXKJICHUS COOTHONIICHWA MEXIY TPUTOHOMETPHICCKUMU
BEJIMYUHAMHM.

Hcmonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJbHUKOBY»), TPUMEHITh WX TIPH
pEIICHUH TeOMETPUUYSCKUX 3a]1a4.

Brnagets moHATHSAMH — mpeoOpa3oBaHHWS — MOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MMPOU3BOIBHBIX
Guryp, ymeThb BBIYHCIIATH JJIMHBI W HAXOAWTh YIJbl Y TMOAOOHBIX QUTYP.
[TpuMeHATh CcBOWMCTBA TOJOOMS B MPAKTUYECKUX 3aadaX. YMETh NPHBOJUTH
IpPUMEPHI TIOJJOOHBIX (PUTYP B OKPYXKAIOIIEM MHUPE.

[Tonb30BaTHCS TEOPEMaMu O TIPOU3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUN
OTPE3KOB CEKYINMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCSA BEKTOpPAMH, NMOHMMATh MX TEOMETPHUYCCKHH W (U3WYCCKU
CMBICJI, TPUMEHATh HMX B PCEHICHUW TECOMETPUYSCKUX M (PU3MUYCCKHX 3ajad.
[TpuMeHATH CKaIsIpHOE MTPOU3BEICHNE BEKTOPOB JIJISI HAXOXACHUS JIJTUH U YTJIOB.

[Tonp30oBaThCA METOJOM KOOPJMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
PEIICHUH TeOMETPHYSCKHUX U MTPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJBHUKA, JUTMHBI OKPYXHOCTH,
JUTMHBI JTyTH OKPY)KHOCTH W paJdaHHOW MEphI YIJIa, YMETh BBIYHMCIATH IUIOIIAIb
Kpyra u ero yacreid. [[ppuMeHSATh MOJTyYeHHBIC YMEHHS B IPAKTHYECKUX 3a/1a49ax.

Haxomute ocw (WM LIEHTPHI) CUMMETPUU (UTYP, NMPUMEHSATH IBUIKCHUS
IUIOCKOCTH B MPOCTECHINNX CITydasx.

[TpyMeHATh TOJIYYCHHBIC 3HAHMS Ha MPAKTHKE — CTPOUTh MaTeMaTHYCCKUE
MOJICIIH JIJIS 3a]1a4 PeaIbHOM JKU3HHM U MTPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C NIPHMCHCHHEM II0JI00MS W TPUTOHOMETPUYECKHUX (YHKIHK (IOJIB3YSICh, TJIC
HEO0OXO0UMO, KaIBKYJISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ KonTtpoJbHbie
NPorpamMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThbI
bubmmoreka [IOK
1 T 22 1
PEYrobHI https://m.edsoo.ru/7f415e2e
[Ipocreiimme reome €CKHe
: 1ot coohomea Tonepanns recwenmssotes 14 1 buGmorera LIOK
’ P P https://m.edsoo.ru/7f415e2e
BCIIMYNH
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnnoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuorexa [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 II 6006 4 1
OBTOPEHHE, ODODIICHILE SHAMH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 68 5



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 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE pecypchl
padoThbI
Teopema daneca u Teopema o
1 MIPOTIOPIMOHATBHBIX OTPE3Kax, M0 00HBIE 15 1 bubmorexa HOK
POTIOpHL P > 1O https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
N bubnuorexa [JOK
2 q 12 1
STHPEXYTOILIHIY https://m.edsoo.ru/7f417e18
[nomane. Haxoxaenue miomanei
3 Tpe OJ'IHI)HI/IKOB u f/IHOFO OJ'IH;HJITIX ¢bur 14 1 bubmorexa HOK
peyr a yP- https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX GUTYD
4 Teopema IIudaropa u Havana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY)KHOCTH. BriricaHHbie 1
5 OIKMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuorexa [JOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
. bubmuoreka [JOK
6 I1 600 4 1
ORTOPCHHE, GRODIMEHIC SHARHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 68 6



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 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ KonTtpoJabHbie
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE pecypchl
padoThbI
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. Pemienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoGpa3oBanue noaodusi. Merpuueckue 10 1 bubnuorexa [JOK
COOTHOIIIEHUS B OKPYHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 B 12 1
CXTOPE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI HA TTIOCKOCTH 9 1 bubmorera [JOK
P PA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPY>XHOCTH U TUIOIIAb Kpyra 8 1 bubmorexa HOK
_ ) https://m.edsoo.ru/7f41al2c
Brruucnenune nimontaaeit
bu6mmoreka [JOK
6 6
JlBIKCHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 5 1 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 6



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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