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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[eJOB IIKOJbHOM MaTEeMaTHUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reOMeTpur Ha YpOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JI0KA3aTEJIbHBIE PACCYXKIECHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

BTopoil 1uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUH KaK MATEMaTUYECKUX, TaK U MPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JUuisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxkHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMHU YUEeOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne COOTHOWIEHUsD», «Meron koopauHaty U «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/[eKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bekropsy, «JIBmkenus miaockoctu», «IIpeodpazoBanust mogo0ous.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 ki1acce — 68 yacoB (2 yaca B HeJIeNt0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
8 KUIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero npusHaku M cBorcTsa. YacTHbie
clly4au MapajuieiorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBapar), UX MPU3HAKU U
cBoicTBa. Tpamerus, paBHOOOKas Tpamelus, €€ CBOWCTBA M IPHU3HAKHU.
[IpssMoyroOJibHAs Tpaneuus.

Meron ynBoenuss menuansl. LlentpanbHas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUHUOHAIIBHBIX OTPE3KaAX.

CpenHue MTMHUM TPEYroJIbHUKA U Tparnenunu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpEeYroJIbHUKOB. [ [puMeHenne noqooust pu peleHn: NPaKTUYECKUX 3a/1a4.

CpoiicTBa mjomaaed reomerpudeckux ¢uryp. P@opMynbl s IUIOLIAAH
TPEYroJIbHUKA, Napajuienorpamma, pomba u Tpanenuu. OTHOIIEHHE IUIOMIAeH
NMoI00HBIX GUTYP.

Beruncnenre mioniaie TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemeHun
IIPaKTUYECKUX 3a7a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yIjla IMPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 n 60°.

BrimcaHHbIE U LIEHTPAJIBHBIE YIJIBI, YTOJI MEKy KacaTeIbHOW U XOPJAOM. Y TJIbI
MEXIY XOpJaMU W CeKylIMMHU. BhHcaHHbIE W ONMCAHHBIE YETBIPEXYTOJIBHHUKU.
B3auMHoe pacnonoxenue AByX OKpyxkHocTell. Kacanue oxpyxuocteit. OOmue
KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOX1eCTBO. DOPMYIIBI PUBEICHUSI.

Pewenne TpeyrosbHUKOB. TeopeMa KOCHHYCOB U TEOPEMA CUHYCOB. Pelenne
NPAKTHYECKUX 3a7au C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodre cCOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 mpoOM3BENCHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TeOpEeMa O KBaJApaTe KacaTelIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IPOTUBOIOJIOXKHO HAIIPABIEHHBIE BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONepaluud HajJ BeKTopaMu. PasnokeHune BekTopa IO JIBYM



HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIpHOE MPOU3BEAEHUE
BEKTOPOB, IPUMEHEHNE U1 HAXO0KICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTU. Y PaBHEHMS NIPSIMOM U OKPY’KHOCTH B
KOOpAMHATAaX, MEPECEUCHUE OKPYKHOCTEM M MOpsIMbIX. MeTon KoOpAMHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JJTMHA OKpYKHOCTH. ' pagycHas u paauaHHas
Mepa yria, BBIUMCIEHHE JUIMH Iy OKpyXHOcTeu. llnmomans kpyra, cekropa,
CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CUMMETpUU Guryp (dreMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. IloBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpa;kaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 0OCYXAEHUIO 3THUECKUX NPOOJIEM, CBI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUM 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, 3TANoOB €€ pa3BUTUA U 3HAYMMOCTHU I PA3BUTHS LUBUIIU3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIAarONOJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTSH ), C(HOPMUPOBAHHOCTHIO HABBIKA pe(iekcuu, MpU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TAaKOIO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHHE MaTEMaTUUECKUX 3HAHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OI[EHKH
WX BO3MOXHBIX ITOCJICACTBUI ISl OKPYXKAIOIMIEH CpeJibl, 0CO3HAHUEM TI100aTbHOTO
XapakTepa SKOJOTMYECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIESITEIHbHOCTh, B TOM YHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh UJEH, TIOHITHUS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1ecTBUA:

e BBIIBILITh M XapaKTEPU30BaTh CYIIECTBEHHBIE NMPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCIpPUHUMATH, (GOpPMyIHpPOBaTh M  IPEOOPa3OBHIBATH  CYXKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeaiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH M POTUBOPEUNI;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MIPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOKHBIC TOKA3aTeIbCTBA
MaTeMaTU4YecKuX (DakTOB, BBICTpPAMBATh APTYMEHTAIMIO, MPHUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB pEILICHUs, BbIOUpPATh HauOoNee MNOAXOMAINMNA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HWCKOMOE U JaHHOE, (opMHpOBaThH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENILHO (OPMYJIUPOBATH OOOOIIEHUSI M BBIBOJABI MO pe3yJbTaTam
IPOBEAEHHOIO HAOIIOACHUSI, HCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U OPM IIPEICTABICHNUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALMH U WUIUIFOCTPUPOBATH
pelaemMpie  3aJladyd  CXeMaMH, JudarpaMmamMu, HWHOW TrpaduKod W UX
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

BOCIIpPUHUMATDL U (I)OpMy.HI/IpOBaTI) CYXKIACHUA B COOTBCTCTBUHU C YCIIOBUSAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUSI MO XOJYy PEIICHUS
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X07ie 00CYXJIeHHUs 3a7]aBaTh BOIPOCHI M0 CYIIECTBY O00OCYKIaeMON TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GpopMyIHpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3a7a41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3eHTAllUU U 0OCOOEHHOCTEN ayIuTOpHUH;

MOHMMATh U UCIOJIh30BaTh MPEUMYIIIECTBA KOMAaHIHOW U WHIUBHUAYaJIbHOU
paboTHI NPHU PENICHUU YUeOHBIX MaTEeMaTHYECKUX 3a/aY;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATh OPTraHU3alUI0
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBAaTh KAue€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaATh CHOCOO pElIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEHM, AapryMEHTHUPOBAaTb M KOPPEKTHPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIQJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTta
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYThH IIPU PELICHUU 3a7a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 8 kiacce oOydarOmIMiiCs TOJYYHT CIEAYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PEIIEHUH T€OMETPUUECKUX 3aa4.

[IpuMeHsATh CBOMCTBAa TOYKHM TMEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

Biiasiets moHsATHEM CpeaHEN JIMHUY TPEYTOJIbHUKA U TPANEUHU, IPUMEHSATH UX
CBOMCTBA IIpU PELICHUHU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOl O MNPONOPLHUOHAIBHBIX OTpPE3KaX, MPUMEHATh MX Uil PELICHUS
MPAKTUYECKUX 33/1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJbHUKOB B PEIIEHUH I€OMETPUIECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
paKkTUYECKUX 3a7a4. CTpOUTh MaTEMAaTUYECKYIO MOJIEIb B MPAKTUYECKUX 3aJa4ax,
CaMOCTOATEIIBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

BrmageTts DOHATMAMM CcHHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl 3TUMH MOHSATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuuHeiMU crioco0aMu) IUIOLIaAb TPEYTroJIbHUKA U ILIOLIAAN
MHOTOYTOJIbHBIX ~ (puryp  (Iosib3ysich, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpuMeEHSATh MOyYeHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnanets NOHATHSMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yriaX MeXAy XOpAaMH (CEKYIIMMH) U YIIJIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

BraneTe MoHATHEM ONMCAHHOTO YETBHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJly4eHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTEMaTHYECKUE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NpPUMEHEHUEM TMOoJ00us W TPUTOHOMETpUHU (TOJB3YsCh, TJE HEOOXOAMMO,
KaJIbKYJIATOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
NpEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PA3JINYHBIE 3JIEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKYJIATOPA) JJIMHBI
Y YTJIbl JU1sl HETAOJUYHBIX 3HAYEHUH.



[Tonp3oBatbes hopmynamMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJIi HAXOXJICHUSA COOTHOIICHUH MEXAY TPUTOHOMETPHUECKUMU
BEJIMUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJISl HAXOKJICHUS Pa3IM4HbIX
AJIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELICHNH T€OMETPUUYECKUX 3a/1ay.

BnageTs noHATUSAMHU PpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MS IMPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIIATH JUIMHBI U HaXOAWTh YIJbl y NOJA0OHBIX ¢uryp. Ilpumensars
CBOMCTBa NOAOOMS B MPAKTUYECKUX 3aJadyax. YMETb MPUBOJAUTH INPUMEPHI
1oTI0OHBIX (PUTYP B OKPY’KAIOIIEM MUDE.

[Tonb30BaThCA TEOPpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpamMH, MOHUMAaTh MX T'€OMETPUUECKUA U (HU3HUECKU
CMBICJI, TPUMEHSITh MX B PEHICHHH TeOMETPHUUECKUX MU (U3NYECKUX 3ajaad.
[IpuMeHsTh CKaJIApHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKICHHUSI ITTUH U YTJIOB.

[Tonbp30BaTHCA METOIOM KOOPIMHAT Ha MJIOCKOCTH, IPUMEHSTh €r0 B pEICHUN
reOMETPUYECKUX U MIPAKTUUECKUX 3ajad.

Bnagerp NOHATHAMU NPaBUIBHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IYTH OKPYXHOCTH U paJHaHHONW MEpHl yIila, yMETh BBIUUCIATH IUIONIAIb
Kpyra u ero yacteil. [[puMeHsTh NoJy4eHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Wiu LEHTPBI) CUMMETpUM (UTYp, NPUMEHATH JABM)KEHUS
IUIOCKOCTH B MPOCTEUIINX CIydasX.

[TpuMeHsTh MOJlydYeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE
MOJIEJIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne ni/m P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 4 ¢ 12 1
CTRIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 IIPONOPLUOHAIIBHBIX OTPE3KAX, MOA00HBIE 15 1 bubmmorexa LIOK
POTIOpHL P » 1OA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
ITmomane. Haxoxaenue momanein
3 Tpe IHOJ?BHI/IKOB " i[/[Horo O;IHI[HX ¢bur 14 1 bubmmorexa [JOK
peyt - P https://m.edsoo.ru/7f417e18
[Tnomanu nono6HbIX puUryp
Teopema [Iudaropa n Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincannsie n
ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
6 [ToBTOpeHME, 0000IEHNE 3HAHUI 4 1 bubmorera [JOK

https://m.edsoo.ru/7f417e18

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0


https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Ne ni/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

Tpuronometpus. Teopembl KOCHHYCOB U
CHUHYCOB. PelieHue TpeyroibHUKOB

[IpeoOpazoBanue nomodus. Merpudeckue
COOTHOIIIEHHSI B OKPYXKHOCTH

Bexrops!

Z[eKapTOBLI KOOpAWHATHI HA TNIOCKOCTHU

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
OKPY>KHOCTH M IUIOLIab Kpyra.
Beruucnenue miomanei

JIBH>KEHUS TUNIOCKOCTH

[ToBTOpenue, 06001IEHNE,
cUCTEMaTH3aInsI 3HaHUHN

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

KoaunuecTBO 4acoB

Bcero

16

10

12

68

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

bubmnoreka IIOK
https://m.edsoo.ru/7f41al2c

bubmnoreka IIOK
https://m.edsoo.ru/7f41al2c

bubmuoreka IIOK
https://m.edsoo.ru/7f41al2c

bu6anoreka LIOK
https://m.edsoo.ru/7f41al2c

bu6anoreka LIOK
https://m.edsoo.ru/7f41al2c

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

I'eomerpus

Pacno3HaBath OCHOBHEIC BH/bI ‘-IeTBIpéXYTOJIBHI/IKOB, HUX 3JICMCHTHI,

IIOJIL30BAaThCSI X CBOMCTBAMH IIpU pCUHICHUH I'COMETPUUCCKHUX 3aa4d

HpHMeHHTL CBOMCTBA TOYKH nepeceucHuss MCEuaH TPECYroJibHHUKa

(meHTpa Macc) B pelICHUH 33124

Biagete noHsATMEM CpEeAHEN JIMHMM TPEYTrOJbHUKA W TpAICLHUH,
IOPUMEHATh HX CBOICTBa NpU pELIEHUHM T€OMETPUUYECKHX 3ajad.
ITonb3oBatbes TeopeMoit Dasieca U TEOPEMOM O MPONOPLHOHATIBHBIX

OTpPE3Kax, IPUMCHATD UX JJIA PCHICHUA ITPAKTUYCCKUX 3adaY

[IpuMmeHsITh NpU3HAKKM NOA00US TPEYrOJIbHUKOB B  PEIICHUU

reOMCTPHUUICCKUX 3alav

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHuss reOMEeTPUUECKUX U
npakThuueckux 3anad. CTpoUTh MaTeMaTHMYECKyl) MOJEIb B
MPAKTUYECKHX 3a7auaX, CAaMOCTOSITENILHO JIeNaTh YePTEXK U HAXOAUTh

COOTBETCTBYIOIIHE NJIMHBI

Bnaners moHsTHSIMH CHHYCa, KOCMHYCa W TaHI€HCa OCTPOro yrijia
NpsAMOYTOJIBHOTO TPCYIrOJIbHUKA. ITonp30BaTbCA ATUMH MOHATHUIMU

JJI pCHICHU A IMMPAKTUYCCKUX 3aa4d

BoruucisaTte (pa3nuuHbIME CIIOCOOAaMHU) TUIOMIAb TPEYTOJIbHUKA W
IUIOMIAId MHOTOYTOJBHBIX GUryp (MONB3YsACh, Tle HE0OXO0IUMO,
KaJIbKYJIATOpOM). [IpUMEHSTh MoMydeHHbIE YMEHUS B TPAKTUUECKUX

3aJadax

Bnanerp MOHATHAMH  BOMCAaHHOTO W IIEHTPAJbHOrO  yIJja,
HCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaxX, YIJIax MEXIY XOpJIaMu
(cekymmmm) 1 yriie Mexay KacaTeJIbHOM M XOpAOW IPHU PELIECHUH

TCOMETPHUUICCKUX 3aaayd



6.9

6.10

9 KVIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

BJ'IaI[eTB IIOHATUEM OIITMCAHHOTI'O ‘ICTBIpéXYFOJ'IBHI/IKa, IIPpUMCHATH

CBOMCTBA OIIMCAHHOI'O YETBIPEXYTOJBHUKA IIPU PELICHUU 33124

IIpuMeHATH MOJy4YEeHHBIE 3HAHUA HA IPAKTUKE — CTPOUTH
MaTEeMaTHYECKUE MOJEIM IS 3a7a4 PEaJbHOU KU3HU U MPOBOIUTH
COOTBETCTBYIOIIIME BBIYUCICHUS C MPUMEHEHHEM I0A00Us H

TPUTOHOMETPHH (IIOJIB3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM)

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0OCBOCHUSN OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

I'eomeTpus

3HaTh TPUTOHOMETPHUECKUE (PYHKITMH OCTPHIX YIJIOB, HAXOAHUTH C UX
MIOMOILBIO PA3JIMYHbIE 3AIEMEHThI MPSAMOYTOJIBHOIO TPEYroJbHUKA
(«pemieHue TPSAMOYTOJNBHBIX TPEYrONbHHUKOBY). Haxomute (c
MOMOUIbIO KaJNbKYJSATOpA) JMJIWHBI W YIJbl Ui  HETaOIMYHBIX

3HAYEeHUN

ITonb3oBaTbcs dbopmynamu MPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKAECTBOM JJISl HAXOKACHUS COOTHOIIEHUHN

MCKAY TPUTOHOMCTPUICCKUMU BCINYNHAMU

Hcnoab3oBaTh TCOPEMBI CHHYCOB MW KOCHHYCOB [JII HaXOXICHHA
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOJbHUKOBY),

MPUMCHATH UX IIPU PCILICHHUU I'€OMCTPHUICCKUX 3a1a1

Bnaners moHsTHSMU mpeoOpazoBaHUs MOJ00MS, COOTBETCTBEHHBIX
3JIEMEHTOB MOI00HBIX (uryp. [lonb3oBaThCs CBOWCTBAMM MOJOOMS
IPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCIATH JUTMHBI U HAXOAUTh YIJIbl Y
noao0HbIX ¢uryp. [IpuMeHaTh CBOMCTBA MOM00MS B MPAKTUUECKHUX
3ajayax. YMeTb MPUBOAUTH TMpUMEpPbl MOJOOHBIX (UTYp B

OKpYXaroIleM MUpe

[Tonb30BaThcs TeopeMaMHd O MPOU3BEACHMU OTPE3KOB XOpA, O

MIPOM3BEIEHNU OTPE3KOB CEKYILUX, O KBaJpaTe KacaTeIbHON



6.6

6.7

6.8

6.9

6.10

Ilonb30BaTbcsl BEKTOpPAMM, IIOHMMAThb KX TE€OMETPUYECKUU U
(bu3nyeckuil CMbICI, IPUMEHATh UX B PELICHUU I'€OMETPUUECKUX U
¢bu3nueckux 3anay. [IpuMeHsTH cKalsipHOE NPOU3BEIEHHE BEKTOPOB

JJI1 HAXOKACHU A OJIMH U YTJIOB

ITonw30BaThCA MCTOJOM KOOpJAHWHAT Ha IIJIOCKOCTU, ITIPUMCHSATDH €TI0 B

PCIICHUN TCOMCTPUUCCKUX U MIPAKTUYCCKUX 3a1a41

BrnageTte NOHATUSAMU NPaBUIBHOIO MHOTOYIOJIbBHHUKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTW OKPYKHOCTU U paJUaHHON MEpbI yria,
YMETh BBIUUCIATH IUIOMAAL Kpyra M ero uacred. I[IpumeHsTs

MOJIYYCHHBIC YMCHUA B IPAKTHUYCCKUX 3adadax

HaxomuTe OCHM WM UEHTPHl CUMMETpHH (UTYp, TPUMEHSTH

JBHXXCHUA ITJIOCKOCTH B HpOCTefIHII/IX ciydasax

[IpuMeHsTh TMOJNydeHHbIE 3HAHHMS HA TMPAKTUKE — CTPOUTH
MaTeMaTU4YeCKHe MOJICTH IS 3a7a4 PealbHOU KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIUYMCICHHUS C TPUMCHEHUEM IMOA00US H
TPUTOHOMETPUYECKUX (QYHKUMHA (TOJB3YsICh, A€ HE00X0IUMO,

KaJbKYJIATOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon
6

6.1
6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS

I'eomerpus
UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
[IpsiMoyroibpHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

Tpaneuusi, paBHOOOKas Tpamenusi, €€ CBOHCTBA M  IPU3HAKHU.

HpHMOYFOJ'ILHaH Tpancuus

MeTton YABOCHUA MCIUAHBI. HeHTpaJ'ILHaSI CUMMCTpPHUA. TeopeMa ®daneca u

TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

CpenHue TMHUM TpeYrojbHUKA U Tpanenuu. LleHTp macc TpeyronbHuKa
[Tomobue TpeyroapbHUKOB, Kodddumment mnomodus. IlpusHaku mogoOus
TpeyroiabHUKOB. [IpuMeHeHne noqo0us Py pelieHNH PAKTUIECKUX 3a/1a4
@opmyabl Uil IUIOIIAAM TPEYroJbHMKA, MapajienorpamMmma, pomba u
Tpanenuu

CpoiictBa momaaeir reomerpudeckux ¢uryp. OTHOIIEHHE IJIOLIAAeH
o100HBIX pUryp

Brruucnenue miomanei TpeyroJlbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIE€TYaTON
Oymare

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHuH
MIPAaKTHYECKUX 3a/1a4

CuHyc, KOCMHYC, TaHT€HC OCTPOIO yIJIa MPSIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pUrOHOMETPUYECKHE
¢yskuu yrios B 30°, 45° u 60°

BrucanHbie M LEHTpAJIBHBIE YITIBI, YIOJl MEXIY KacaTeIbHON U XOpHOW.
VYrusl MeXAy XOpJaMHU U CEKYIIUMU

BrucanHuble 1 OnMCaHHBIE YETBIPEXYTOIBHUKHI

B3anMHOe pacnosioxeHue IByX OKpykHoOcTed. KacaHme OKpyKHOCTEH.

OO0mre kacaTenbHbIE K IBYM OKPYKHOCTSIM



9 KIIACC

Koxa
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 3JIeMEeHT cO/lep:KAHUSA

I'eomerpus

Cunyc, kocunyc, Tauresc yrios oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAeCcTBO. DOPMYJIBI IPUBEICHUS

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CUHYCOB. Perienune
MPAKTUYECKUX 3a7ad C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB

IIpeoOpaszoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX IEMEHTOB

Teopema o0 mpou3BeACHNN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEeKyIUX, TeOpeMa O KBa/IpaTe KacaTeIbHOM

Bekrop, mnuHa  (MOAyNb)  BEKTOpa,  COHANpABJICHHBIE  BEKTOPHI,
MIPOTHBOIIOJIOKHO HANpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONlepalliy Hajl BeKTopaMu. Pa3ioxeHne BekTopa o JByM
HEKOJUTMHEAPHBIM BEKTOpaM

Koopaunats! Bekropa. CKasipHOE TIPOU3BEICHUE BEKTOPOB, IPUMEHEHUE /IS
HaXO0XKJCHUS JUIMH U YTJIOB

JlekapTOBbI KOOPAUHATHI HA MJIOCKOCTU. Y PAaBHEHMS MPSIMON U OKPYKHOCTH B
KOOp/IMHATAaX, IepeceueHrue OKPYKHOCTEH U MPSMBIX. MeTO KOOPAWHAT U €T0
IpUMEHEHHE

[IpaBuIBHBIE MHOTOYTOJIBHUKH

JlnuHa oKpyKHOCTU. I'pagycHas u pajuaHHas Mepa yria, BRIYUCICHHUE JIUH
YT OKPY’KHOCTEN

[Tnomans kpyra, cekTopa, CerMeHTa

JIBIDKEHHs] TJIOCKOCTH M BHYTPEHHHME CHMMETpUU (GUryp (3JIeMeHTapHbIe

npencrasienus). [lapamiensheiil nepenoc. IloBopot



IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUSMU: MHOXKECTBO, IIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATH ITOHATHUIMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJCTaBlIeHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HBIX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHNUC, aAKCUOMaA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BbBICKA3bIBAHUSA, IMPUBOJAUTL IIPHUMCPBI MU KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

VYMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YHCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypPaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs! JIpo0b U
JecsiTUUHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apu(PMETUYECKUH KBaJpaTHBIM KOpEHb;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
YIOPSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
HpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBarh NMOHATHAMHU: CTENEHb C LIEJIBIM I0Ka3aTeseM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENECHH
OOJbIIIe €AMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus LENbIX, IPOOHO-PAMOHANBHBIX BBIPAXKEHUN WU
BBIPAXKEHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCI€ C HUCHOIb30BaHWEM (HOPMYIT Pa3HOCTH KBAJApPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU



YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOW, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEllaTh JUHEHHbIC U KBAPATHBIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a]a4 U3 IPYIUX PEIMETOB
U TPAKTUYECKUX 3a7a4, YMEHUE MCIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISl MU300pakeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh NOHATUAMU: QYHKIHA, TpaduK QyHKIIHH, HYIH
(GyHKLUMH,  HOPOMEXYTKM  3HAKOIOCTOSHCTBA,  IPOMEXKYTKU
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKLUY; yMeHue ONEpPUPOBATh  HOHATUSIMHU: npsMas
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi MPONOPLUUOHAIBHOCT, Mapaloiya, rumnepbosia; yMmeHHe
CTpOUTh Trpapuku  (QYHKIHMM, HCHOJAB30BaTh TIpaduku  Uis
OIpeieIeHUs] CBOMCTB IPOLIECCOB U 3aBUCUMOCTEH, AJSl peLIeHUs
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEATbHOH JKU3HU; yMEHHE

BbIpaXXaTb (i)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue OIIEpUPOBATH MOHATUSAMH: [IOCJIEI0OBATEIbHOCTb,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Mpy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemarh 3a7a4d pa3HbIX TUTOB (B TOM YHCIIE Ha MPOIEHTHI,
JONM W 4YacTd, JBIKEHUE, paboTy, IeHy TOBapOB U CTOUMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3aJ[a41 U3 00JaCTH YIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPaBIOMOI00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUSAMU: (GUTYpaA, TOUKA, OTPE3OK, IpsimMas,
ayd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,
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12

13

14

NPSIMOYTOJIBHBIN TPEYrOJbHUK, MeIuaHa, OUCCEKTpHCa U BBICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHMK,  Mapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJI€ U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKHUX BEJIMYUH C IPUMEHEHUEM U3YUEHHBIX

cBoMcTB (huryp u pakToB

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSMBIX,
YroJl MEXIy TNPSIMBIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogobue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHMMETPHS
OTHOCHUTEIIPHO TOYKH U TPSIMOW; YMEHHE paclo3HAaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KarOIEeM MHUPE

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKA), IUIOIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBI IMEpPUMETpPa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIaU Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuiesienuIea; yMEHUE NPUMEHSITh NPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

YMeHune wu300paxarb IJIOCKHE (Urypsl M HMX KOMOMHAIUH,
MPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

YMmenue ONeprupoBaTh IMOHATUAMHA: MPAMOYrOJibHad CHCTCMaA
KOOpJAuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HA YHCIO, CKaAJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 APYTHUX

y49eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONnEprupoOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBEBIC

AuarpaMmebl, Ta6J'II/II_U:I, CpeaHee apH(bMeTqucxoe, MEIHaHa,
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HauOoJIbIlIee U HAaMMEHBIIIEE 3HAUCHHUS, pa3MaxX YHCIOBOTO Habopa;
YMEHUE W3BJIEKaTh, HMHTEPIPETUPOBATH M  IMPeoOpPa3OBHIBATDH
UHPOPMAIIHIO, TIPEJCTABICHHYI0 B Ta0JIMIaX W Ha Judarpammax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SBJICHHUI; YMEHHE pACIO3HAaBaTh W3MCHUYMBBHIC BEIMYUHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXO.)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOJAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHH B OMNBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAapHBIMUA COOBITUSIMH; YMEHHE peIaTh
3aJjaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
IIpaBWJIa YMHOXKEHHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pPEalIbHbIX
COOBITHIA U SBIIEHUI, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAalolleM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJla4M, IPUBOJUTH IIPUMEPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3AKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
MIOJIy4EHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW ¥ BCEMUPHOU HCTOPUU



HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

OI'2 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1 Hucna u BIYUCICHUS

11 Harypanbnble u nensie uncina. [Ipu3Haky Ae1MMocTy HEeIbIX YHCell

19 OObIKHOBEHHBIE M JECATUYHBIE JIpOOM, MPOLEHThl, OECKOHEUHbIE
- MepUoOaNYEcKHe Ipodu

13 Panmonanehbie uncna. Apudmernyeckue omepalnuyd ¢ palnydoHaTIbHBIMU
- yUCIaMu

14 JlelicTBUTENBHBIE Ynchia. ApuPMETHIECKUE OTIEPALINH C IEHCTBUTEIbHBIMU
- YUCIaMHu

15 [TpubnmkEHHBIC BBIYMCIICHHS, MPABUIa OKPYTJICHUS, IPUKHUIKA U OICHKA
. pe3yibTaTa BBIYUCICHUN
2 Anrebpanyeckue BEIpaKESHUs

2.1 BykBenHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenensb ¢ uenbiM nokazateneM. CTENEHb C pallMOHAIBHBIM MOKAa3aTEIeM.
. CBoiicTBa cTeneHU

2.3 MHorouIeHbI

24 Anrebpaundeckas 1po0b

)t Apudmernueckuii  KopeHb  HaTypaibHON  cremeHu. J[leiictBus ¢
. apu(pMETHYECKUMH KOPHSIMH HAaTYpaJIbHOU CTETICHH
3 VYpaBHEHUs U HEpABEHCTBA

31 ensie u npoOHO-panoHaNbHbIE ypaBHEHHs. CHCTEMBI M COBOKYITHOCTHU
. YpaBHEHUH

39 Iensie u npoOHO-parmoHaIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
- HEPaBEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 Uucnoble NOCiIeI0BATENbHOCTH

4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHs IOCIEI0BATEILHOCTEH



4.2

5.1.

6.1
6.2

7.1
1.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

Apudmernueckass U reoMeTpuueckas mnporpeccuu. Popmyna CIOKHBIX
MIPOIICHTOB

OyHKIUU

OyHk1ua, cnocoObl 3amanus (GyHkiuu. ['paduk dyakmum. OO6nacTh
onpeieNieHusT W MHOXKECTBO 3HadeHW ¢yHkiuu. Hymu QyHKIum.
[TpomexxyTKH 3HaKOMOCTOSIHCTBA. [IpOMEX)yTKM MOHOTOHHOCTH (DYHKIIWH.
MakcumymMbl ¥ MUHUMYMBl QyHKuud. HawuOonpliee W HauMeHbIee

3Ha4eHHEe (PYHKLUU HA IPOMEKYTKE
Koopaunats! Ha IPsIMO U INIOCKOCTH
Koopnunarnas npsamas

JlexkapTOBbI KOOPINHATBI HA INIOCKOCTH
I'eomerpus

I'eomerpuueckue GUrypsl 1 UX cBOicTBa
TpeyroapHuK

MHOroyroiasHUKU

OKpy>XHOCTb U KpYyT'

N3mepenne reoMeTpu4eCcKuX BEITUUYUH
BekTops!l Ha II0CKOCTH

BeposTHOCTB U cTaTUCTHKA
OnwucarenpHas CTaTUCTUKA
BepositHoCTh

KombunaTtopuka

MHoxecTBa

I'padbr



