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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB,
dbopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

Bropoii 1nenpl0 HM3ydeHUsT TE€OMETPUM SBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIPENEIUTh TEOMETPUUECKYIO (UTYypy, ONHUCATh CIOBaAMM JaHHBIA 4YEpTEXK WU
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTUUYECKOrO XapakTepa OOydYaroLIUICS YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBaTHOCTb IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU YUYEOHBIMH
peAMeTaMi, MOTUBUPOBATh MCIOJIb30BaTh OMPEACICHHUS] T€OMETPUUECKUX (PUTYP
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«BekTopbl», «/[BrmkeHus mockoctuy, «lIpeodpazoBanus moaoousy.

Ha uzydenune yae6HOTro Kypca «I'eomerpus» orBoautcst 136 vaca: B 8 kmacce
— 68 yacoB (2 Jaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
8 KUIACC

YerwipéxyronbpHukd. [lapamienorpamm, ero npusHaku U cBoucTBa. YacTHbie
Cllyyau MapajjiejorpaMMoB (NMPSAMOYTOJIbHUK, poMO, KBaapar), UX MPU3HAKUA U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA W MPU3HAKHU.
[IpssMoyroJsibHas Tpaneuus.

Meron yaBoenust Meauansl. LlenTpanbHas cummerpusa. Teopema Daneca u
TEOpEMa O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpanenuu. LeHTp Macc TpeyrojibHHKA.

[Tomobue TtpeyronpbHUKOB, KodpduueHt mnomodus. IlpusHaku momoous
TpEeyroJIbHUKOB. [IpruMeHeHne moqo0ust mpu pelieHny MpakTUYeCKUX 3a/1a4.

CpoiicTBa mmomajael reomerpudeckux ¢uryp. @opMynbl A TUIOLIAAH
TpPEYroJibHUKa, MapajuiesorpamMma, pomoa u Tpanenuu. OTHOIIEHHE IUIONIaAeH
NoJ00HBIX (UTyYp.

Brruncnenue mionaaen TpeyroabHUKOB U MHOTOYTOJIBHMKOB Ha KJIIETYATOU
Oymare.

Teopema I[ludaropa. Ilpumenenne teopembl [ludaropa npu pemeHun
MPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yTrila NPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO. TpUTOHOMETpUUECKHE (YHKIUU
yriioB B 30, 45 u 60°.

BrnincanHble M LUEHTpAIbHBIE YIVIBL, YTrOJl MEXIY KacaTeJIbHOM U XOPJOW.
Yrael  Mexay ~XopAaMM MU CEKyIIMMHU. BrnmcaHHbele W ONHMCAHHBIC
YEeThIPEXYTOJIbHUKA. B3auMHOe pacnosiokeHue HaByX OKpykHocte. Kacanwme
okpyx)HOCTeH. OOIIMEe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOpMYIIbI MPUBEACHUS.

Pemienue TtpeyrosbHuUKoB. TeopemMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpakTHYECKMX 3aJa4 C HUCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMbI CUHYCOB.

[IpeobpazoBanue nomoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BEICHUM OTPE3KOB XOPA, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrtop, mnuHa  (MOIyJib)  BEKTOpa,  COHAMNPABJIEHHBIE  BEKTOPHI,
MPOTUBOIOJIO)KHO  HAINpaBJIEHHbIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaluv Haja BeKTopaMu. PaznoskeHue BEKTOpa MO JBYM



HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsspHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIsl HAXOXKACHUS JJIUH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IIOCKOCTH. Y PaBHEHUS MPSIMON U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpAMBIX. MeTOoJ KOOPAUHAT U €ro
MIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYroidbHUKH. [InuHa okpyxkHOcTH. ['pagycHas w
paauaHHasi Mepa yria, BBIYUCICHUE IUJIMH Oyr OKpyxkHocted. Ilmomanb kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUs TUIOCKOCTH W BHYTPEHHHE CHUMMETpuu ¢Guryp (deMeHTapHbBIE
npezactasienust). [lapannensubiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThbl OCBOECHUS TPOrpaMMbl Y4EOHOT0 Kypca «I'eoMeTpHs» XapaKTEepU3yHOTCA:

1) naTpuoTHYecKoe BOCIMTAHHE:

NPOSIBJICHMEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHHMCKOW MaTeMaTHKH, LIEHHOCTHBIM OTHOIICHHEM K
JOCTHXKEHHSIM POCCUMCKUX MAaTEMATUKOB M POCCUICKONW MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTUKEHUN B
JIPYTUX HayKax U MPUKIAJIHBIX cepax;

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

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEH TpaKJaHWHA M pealM3alli €ro MpaB, MPEICTABIECHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKUMOHMPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUN, MPOLELYp TIpa’KAaHCKOro OOIIecTBa
(Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIEHHUIO 3TUYECKHX TMPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHNUN HAyKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NPHUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEUICHUU MPAKTUYECKHX 3a7a4 MaTEeMaTUYECKON HAIPaBiIE€HHOCTH, OCO3HAHUEM
BaXXHOCTU MaTeMaTHUYECKOT0 00pa30BaHUs Ha MPOTSHKEHUH BCEW MKU3HU AJIs YCIEIHON NMpodeccuOHaIbHOMN 1eATeIbHOCTH
U pa3BUTHEM HEOOXOJIMMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM U MTOCTPOCHUEM MHIIMBUIYaJTbHOU TPAeKTOpUU 00pa30BaHUs
Y )KM3HEHHBIX [JIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY M ACTETUYECKOMY BOCIHPHUSATHUIO MaTEeMaTHYECKUX OOBEKTOB, 3a/lay, PELIECHUH,
paccyXKJeHUi, YMEHHUIO BUJETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMEN B JEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTAaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSl YEJIOBEKa, MPUPOJAbI U OOLIECTBA, MOHMMAHMEM MATEMaTUYECKOW HayKHM Kak cdepbl 4eloBEeYeCKOn
JEATEIbHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTH JJI1 PA3BUTHS LMBUJIM3ALMH, OBJIAJICHUEM SI3bIKOM MATEMaTHUKU H



MaTEeMaTHYECKON KyJIbTYPOU KaK CPEICTBOM MO3HAHUS MHUpPA, OBIAJCHHEM IIPOCTCHIIMMU HaBBIKAMH HCCIIE0BATEIBCKOM
JeSITEIIbHOCTH;

6) pusuyeckoe BocnuTanue, GopMUPOBaAHHE KYJIbTYPHI 310POBbSI H IMOIMOHAIBHOT0 0JIArONOJTYYHsI:

TOTOBHOCTBIO PUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECaxX CBOETO 37I0POBbs, BEICHUS 3I0pPOBOTO 00pa3a KU3HU
(3m0poBOe MUTaHUE, COATAHCUPOBAHHBIM pPEXUM 3aHATHM W OTAbIXa, peryiaspHas (u3nueckas aKTUBHOCTD),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pe(ICKCUH, MPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO e MpaBa JAPYroro 4eIoBeKa;

7) 3ko1I0rMYecKOe BOCTIMTAHHE:

OpUEHTAIMEH Ha MPUMEHEHHE MaTeMaTUYECKUX 3HAHWN ISl pelIeHHs 3a/1ad B 00JaCTH COXPAHHOCTH OKPYXKAIOIIe
Cpebl, TUIAaHWPOBAHUSA TOCTYIKOB M OLEHKH WX BO3MOXKHBIX TOCIEACTBHNA I OKPY)KAIOIMIEH Cpeapl, OCO3HAHHEM
rJI00aFHOTO XapaKTepa IKOJIOTUIECKUX MPOOJIEM U MyTel UX PEIICHHUS,

8) aganTanmsa K N3MEHSAIOIMMCS YCIOBUAM COUAIBHON M IPUPOJAHOI Cpeibl:

TOTOBHOCTBIO K JI€MCTBHUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTU Yepe3
MPAKTHUECKYIO JIEATEIBHOCTh, B TOM YHCIIE YMEHHUE YUUTHCS Y IPYTUX J0JeH, MproOpeTaTh B COBMECTHOM EATEILHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETEHIINH U3 OTBITA APYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWU, B TOM 4YHCIE (OPMYyIUPOBATH UJECH, MOHATHS, TUIIOTE3BI 00
o0OBeKTaX W SBJICHMUSX, B TOM UHCJIE paHEe HEU3BECTHBIX, OCO3HABaTh Je(PULUUTHI COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEMH, IUIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK BBI30B, TPEOYIOIHIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUS U JICHCTBH, (OPMYITUPOBATh U OIEHUBATh PUCKH M TOCIEACTBHUS,
(GhopMHUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JelicTBUA:



BBISIBJISITh M XapaKT€PU30BaTh CYLIECTBEHHBIEC IPU3HAKY MATEMAaTUYECKUX OOBEKTOB, MOHATUMN, OTHOILIEHUN MEXIY
HOHATUAMHU, (POPMYIUPOBATH OMNPEICIICHUS MOHATUHN, YCTaHABIMBATh CYLIECTBEHHBIM NMPU3HAK KacCU(PHUKaALUH,
OCHOBaHUS /1J1s1 0000IEHMS U CPaBHEHMSI, KPUTEPUX ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATH, (HOPMYIHUPOBATh U MPEOOPA30BBIBATH CY)KJICHUS: YTBEPAUTEIbHBIC U OTPHUIIATEIbHbIC, €AUHIUYHEIC,
YaCTHBIC U 00IIHE, YCIOBHEIE;

BBISIBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3HM U MPOTUBOpEUns B (pakTax, JaHHBIX, HAOJIOJICHUAX U
YTBEPKICHUSX, IPEAIaraTb KpUTEPUHN JUISl BBISIBICHUS 3aKOHOMEPHOCTENW U TPOTHUBOPEYUI;

JenaTb BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX W HWHAYKTHBHBIX YMO3aKJIIOYEHHUH,
YMO3aKJIFOUYCHUH 10 aHAJIOTUH;

pazOupaTh JOKa3aTeabCTBA MATEMATHYECKUX YTBEPXKAECHUWA (IpsIMble M OT NIPOTHUBHOIO), IPOBOJIUTH
CaMOCTOSITEJIbHO HECJIOXKHbBIE 10Ka3aTeIbCTBA MAaTEMATUYECKUX (DAKTOB, BBICTpAaUBaTh ApryMEHTAIUIO0, IPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPBL, 000CHOBBIBATh COOCTBEHHBIE PACCYKIECHUS;

BBIOMpATh CIOCO0 penieHusl ydeOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BApPUAHTOB pEIIEHHUA, BbIOMpaTh Haubosee
NOAXOSIINN ¢ YUETOM CaMOCTOSATENbHO BbIIEIEHHBIX KPUTEPHUEB).

Bba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIIOJIb30BaTh  BOMPOCHI KaK  MCCJIENOBATEIbCKUM HMHCTPYMEHT TIO3HaHUSA, (OpMyIHpOBaThH BOMPOCHI,
dbukcupylonme TpoTUBOpEYHe, MpoOIeMy, CaMOCTOSITEIHLHO yCTaHaBIMBATh MCKOMOE W JaHHOE, (HOpPMHUpPOBATH
TUTIOTE3y, apTYMEHTHPOBATH CBOIO TTO3UIINI0, MHCHHCE,

MIPOBOJIUTH 1O CAMOCTOSTEILHO COCTABICHHOMY IIAHY HECJIOXKHBIH JKCIIEPHUMEHT, HEOOJBIIIOE MCCIICIOBAHNE 10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUeCKOTO 00BEKTa, 3aBUCUMOCTEH 00bEKTOB MEXTy COOOiA;
CaMOCTOATENFHO  (OPMYIMPOBAaTh OOOOIIEHNS W BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHMS,
WCCJICIOBAHMSI, OIEHUBATH JJOCTOBEPHOCTH MOJYYCHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIECCA, a TAK)KE BBIIBUTATh MPEIATIONOKECHHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH HEJIOCTATOYHOCTh M U30BITOYHOCTH WH(OPMAITUH, TAHHBIX, HEOOXOAMMBIX JJIS PEIICHUS 3aa4H;



BBIOHMpaTh, aHATU3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATh MH(DOPMAIMIO Pa3TUYHBIX BHIOB U (HOpM
IIPEICTABJICHNUS,

BEIOMpaTh (hopMy MpeacTaBieHUs WH(OOPMAIUKA W WLTIOCTPUPOBATh PellaeMbIe 3a7add CXEeMaMH, AruarpaMMaMH,
WHOU TpadMKON U UX KOMOMHAIIMSIMU;

OIICHWBATh HAAEKHOCTh WHPOPMAIMH IO KPUTEPUSM, MPEMIOKCHHBIM YyUUTENEM WA CHOPMYIUPOBAHHBIM
CaMOCTOSITEIILHO.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

BOCIIPUHUMATh U (OPMYJIIMPOBATH CYXIACHHUS B COOTBETCTBHHM C YCIOBHUSMH W IEISIMU OOIICHHS, SICHO, TOYHO,
TPaMOTHO BBIpakaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHhbMEHHBIX TEKCTaX, AaBATh MOSCHECHUS IO X0y PEIICHUS
3aJ1a4i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0Jie OOCYXJCHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbI, MPOOJIEMbI, pelaeMoi 3aaaud,
BBICKA3bIBaTh WJIEH, HAICJICHHBbIE HAa TOWCK PEIICHUS, COMOCTaBIATh CBOM CYXJEHHUS C CYXKICHUSIMU JPYTUX
YYaCTHUKOB JHaiora, OOHapy»KWBaTh pPa3Inuue W CXOJICTBO IO3WIIMHA, B KOppeKTHOU (opme dhopmyaupoBaTh
pa3HOTIacHsl, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJIbTAThl PEIICHUs 3a/1a4, SKCIIEPUMEHTA, UCCIIEAOBAHMS, MPOEKTa, CAMOCTOSATEILHO BHIOUPATh
dbopmart BBICTYIUICHHS C YYETOM 3a/1a4 MIPE3EHTALMU U OCOOEHHOCTEH ayIUuTOpHUY;

MOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW W WMHIWBUAYyaJIbHOW pabOTHI MpH pelIeHUH Y4eOHBIX
MaTEeMaTUYECKHX 3a]1a4;

NPUHUMATh 11eJIb COBMECTHOHM ACSATCIBHOCTH, IIAHUPOBATh OPTaHU3aIMI0 COBMECTHOW pabOTHI, paclpeneisiTh
BU/JIBI pabOT, TOTOBAPUBATHCS, 00CYKAATh MPOIIECC U pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYMNMOBBIX (opmax paboThl (0OCYXaeHHS, OOMEH MHEHUSMU, MO3TOBBIC INITYpPMBI M JIPyTHUE),
BBITIOJIHATh CBOKO YacTh pa0bOTHl M KOOPJWHHUPOBATH CBOW JCHCTBHUS C APYTMMH WICHAMHW KOMAaH]IbI, OIICHUBATh
KaueCTBO CBOETO BKJIaJia B OOIIHIA MMPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM y4aCTHUKAMH B3aMMO/ICHCTBHSI.

PerynsiTuBHBIC YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:



e CaMOCTOSITEJNIHO COCTABJIATH IUJIaH, aJITOPUTM PEHICHUs 3aJay (WM €ro 4acTbh), BHIOMpATh CIOcOo0 pEerieHUs C
y4€TOM UMEIOIIHUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapHAHTHI
pelieHnit ¢ ydéTomM HOBOM MH(pOpMaIu.

CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTEJJIEKT:

e BIAJETh CIIOCOOAMH CaMOMIPOBEPKH, CAMOKOHTPOJIS MIPOIecca U pe3yibTaTa pelIeHUsI MaTeMaTHYeCKON 3a1auH;

e TMPEIBUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUH 3aJa4l, BHOCUTh KOPPEKTUBHI B JEATEIbHOCTD
HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OMIMOOK, BHISIBIICHHBIX TPYIHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa ACATEIbHOCTU IOCTABICHHON 1€MW U YCJIOBUSM, OOBICHATH MPUUYHHBI
JIOCTUKEHUS WJIK HETOCTUXKEHHUS 1IETU, HAaXOIUTh OIIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJ/IBTATDBI

K koniry oOydyeHus: B 8 kiacce o0ydaromuiics MOTYYUT CISAYIONIME TPEIMETHBIC PE3yJIbTAThI:

Pacnio3zHaBaTe OCHOBHBIE BUIbI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTBI, MOJIb30BAaThCS UX CBOMCTBAMU NPU PELICHUU
r€OMETPUYECKHUX 3a/1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUEHUs MEANAH TPEYrolbHUKa (LIEHTpa Macc) B pelIeHUU 3a1ay.

Bnagete mnoHATHEM CpeoHEW JHMHUM TPEYrOJAbHMKA W Tpaneluuu, NPUMEHATh MX CBOWCTBA MpPU PEUNICHHUH
reoMmerpuueckux 3anad. [lonb3oBaTbes Teopemon daneca U TEOPEMOU O MPONMOPLMOHAIBHBIX OTPE3KaX, MPUMEHSTh UX
JUISL PELLICHUS PAKTUYECKUX 3a/1a4.

[IpuMeHSTh IPU3HAKU 11000 TPEYTOJILHUKOB B PEIIICHUH TEOMETPUYECKHUX 3a]ad.

[Tons3oBaThess Teopemoin Iludaropa s pelieHUs TEOMETPUUECKUX U MpakTUYeckuX 3amad. CTpouTh
MAaTEMATHYECKYI0 MOJENb B IMPAKTUUYECKUX 3a7adyax, CaMOCTOSITENIBHO NEJIaTh YEePTEX M HAXOIWTh COOTBETCTBYIOIIUE
JUTVHBL.

Brnagers NOHATHUAMHU CHMHYCAa, KOCUHYCA U TAHT€HCA OCTPOTO yTJIA MPSIMOYTOJBHOTO TpeyroyibHUKa. [lonb30BaTbes
STUMU TMOHATUSIMU JJIs1 PEIICHUS] TPAKTUYECKUX 3a/1a4.

BoruucisaTs (pa3inuuHbIMU CIOCOOaMHM) TUIONIA/Ib TPEYTOJbHUKA U IJIOIIAM MHOTOYTOJIBHBIX QUTYp (TOJIB3YSCh, T
HEO0OXO0MMO, KaJTbKYJIATOpOM). [[puMEeHSITh OTydeHHBIE YMEHUS B IPAKTUIECKUX 3aadax.



Biianieth MOHATHSMU BIIMCAHHOTO W LEHTPAJIBHOIO YIila, HCHOJIb30BATh TEOPEMBI O BIMCAHHBIX YTJIAX, YIJIAX MEXKIY
XOpAamMu (CeKyIIUMH) U yTiie MEXIy KacaTeIbHON 1 XOp/I0¥ NpU PEIICHUH TeOMETPUUECKUX 3a/1a4.

Biasietb MOHSATHEM OMMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA ONHCAHHOTO YETBIPEXYTOJIBHUKA IPU
pelieHruy 3aaad.

[IpuMeHATh MOJMyYeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUYECKUE MOJENU JJIS 33/lady peaIbHOW KU3HU U
MPOBOJIUTH COOTBETCTBYIOIIME BBIUYMCICHUSI C IPUMEHEHUEM MOJ00USI U TPUTOHOMETPHUH (TI0JIb3YACH, TJIe HEOOXO0IUMO,
KaJIbKYJIATOPOM).

K konIity oOydeHus B 9 kiacce 00y4yaromUiics MOTYYUT CIAETYIOUIME MPEIMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETpUYECKUE (YHKIIMU OCTPHIX YIJIOB, HAXOAUTh C HMX TMOMOUIBIO PpAa3JIUYHBIC HJIEMEHTHI
MPSIMOYTOJILHOTO TPEYTrOoJbHUKA («PEIICHUE MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxonuTh (C MOMOIIBIO KadbKYJIsSTOPA)
JUTMHBI ¥ YTJIbI JUIsl HETAOJMMYHBIX 3HAYCHUH.

[Tonb3oBaThes (GopMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JUISI HAXOXKJEHUS
COOTHOILICHUIN MEXAY TPUTOHOMETPUUECKUMU BETUUYUHAMH.

Hcnonb30BaTh T€OPEMbI CHHYCOB U KOCHHYCOB JJISl HAXOXKJACHUSI PA3JIMUHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE
TPEYTOJILHUKOBY ), TPUMEHSThH UX MPHU PEIICHUH T€OMETPUUECKHX 3a/1a4.

Bnanets monsTHsMU mpeoOpa3oBaHUs MOJIOOMS, COOTBETCTBEHHBIX 3JEMEHTOB MOA00HBIX ¢uryp. [lomas3oBarbes
CBOMCTBaMH 1MOI00US POU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIIATH JJIMHBI M HAXOJUTh YTkl Y TOA00HBIX (uryp. [IpumensaTs
CBOMCTBA MOJA00US B MPAKTUUECKUX 3a/layax. Y METh MIPUBOJUTH MPUMEPHI TOAOOHBIX (UTYP B OKPYIKAIOIIIEM MUPE.

[Tonp30BaThCs TEOpeMaMu O MPOU3BEICHUHM OTPE3KOB XOPJ, O MPOU3BEICHUHM OTPE3KOB CEKYIIUX, O KBaapaTe
KacaTeJIbHOM.

[Tonp30BaThCA BEKTOpaMH, MOHUMATh WX TEOMETPHUYCCKUN W (U3UYECKUN CMBICI, TMPUMEHSITh MX B PEIICHUU
Tr€OMETPUYECKUX U (pU3nueckux 3a1ad. [[puMeHsaTh cKajlsspHOe TPOU3BEICHUE BEKTOPOB JIJIsl HAX0XKACHUS JIJTUH U yTJIOB.

[Tonp30BaThCA METOJOM KOOPJMHAT HA TJIOCKOCTH, MPUMEHSATHh €r0 B PEIICHUH TeOMETPUUYECKUX U MPAKTHUYECKUX
3azay.

Branerh NOHATUAMHU TPaBUIBHOTO MHOTOYTOJBHUKA, JIMHBI OKPY>KHOCTH, IJIMHBI JyTU OKPY>KHOCTU U PaIUAHHOU
MEpHbI yIria, YMETh BEIYUCISATH ILIOMIaAb Kpyra U ero yactei. [I[puMeHsITh oJlydeHHbIE YMEHUS B IPAKTUUECKUX 3a/1ayax.

Haxonutb ocu (W11 HUEHTPbI) CAMMETPUH (PUTYD, IPUMEHSTh IBHXKEHHSI TNIOCKOCTH B IPOCTEUILIUX CITydasiX.



HpI/IMCHSITI) IMOJYYCHHBIC 3HAHHWA HA IIPAKTHKEC — CTPOUTH MATCMATHYCCKUC MOICIIN IJIA 3aaa4 peaHLHOﬁ KHN3HHU U
IMPOBOAUTE COOTBCTCTBYIOIIHNC BBIYHUCICHUA C IPUMCHCHHUCM HO,Z[O6I/ISI U TPUTOHOMCTPHUUCCKUX q)YHKHI/II\/'I (HOJ’IBSy}ICB, Trac



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

KonTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

DopMHUpPOBaHHUE
(yHKkuHOHAIBHOI
TPaAaMOTHOCTH

1 YeTbIpEXYroJIbHUKU

12

YMeHus pacrno3HaBaTh
MPOSIBIICHUS
MaTeMaTU4YeCKHUX
MOHSTHI, 00BEKTOB U
3aKOHOMEPHOCTEN B
PEATbHBIX)KM3HEHHBIX
CUTYyalUsX U IpU
HU3YYECHUU JPYTUX
y4eOHBIX MPEIMETOB,
MPOSIBJICHUS
3aBHCHUMOCTEH U
3aKOHOMEPHOCTEH,
(dhopMynupoBaTh UX HA
SI3BIKE MAaTEMaTHUKH U
CO3J1aBaTh
MaTeMaTHUECKHUE
MOJIEIU, IPUMEHSTD
OCBOCHHBIM
MaTeMaTUYEeCKUM
armapar Jiyis pemeHust
MPAKTHUKO -
OPUEHTHUPOBAHHBIX
3ajad,
HHTEPIPETUPOBATH U
OLICHUBATHIIOJYYEHHBIE
pe3yJIbTaThI.

2 Teopema ®aneca u Teopema o

15

YMeHus pacrno3HaBaTh




MIPOIOPIIMOHANIBHBIX OTPE3Kax, MOJ00HBIC
TPEYroJIbHUKH

MIPOSIBIICHUS
MaTeMaTU4YECKHUX
[MOHATHI, 00BEKTOB H
3aKOHOMEPHOCTEH B
peanbHBIX>)KMU3HEHHBIX
CUTYyalUAX U MPHU
W3y4YEHUHU JPYTUX
y4eOHBIX MPEIMETOB,
MPOSIBJICHUS
3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH,
(hopMynupoBaTh UX HA
SI3BIKE MATEMATHKH U
co3JaBaTh
MaTeMaTU4CCKHE
MOJEJIH, IPUMEHATH
OCBOCHHBIM
MaTeMaTUYeCKHUI
amnmapar JIJisl peIIeHHs
MIPaKTUKO -
OPUEHTHPOBAHHBIX
3ajad,
WHTEPIIPETUPOBATH U
OLICHUBATHIIOIyYEHHbIE
pe3yIIbTaTHI.

IImomans. HaxoxxneHnue miomanei
TPEYTrOJIbHUKOB U MHOTOYTOJIBHBIX (DUTYP.
[Tnomaau nogo6HBIX GuUryp

Teopema [Iudaropa u Hayana TPUTOHOMETPUHU

14

10

Pemate 3amaun Ha
MJIOIIAb C
MPAaKTUYECKUM
COEpKAHUEM

[IpumeHaTH
MTOJTyYEHHBIE 3HAHUAU
YMEHUS MIPU PELLIECHUU
IIPaKTUYECKUX 3a]a4.

VYTibl B OKpYKHOCTH. BriricaHHbIie 1

13

YMeHus pacrno3HaBaTh




omMHUCaHHbIE YeThIpexyroibHuKu. Kacarenbnoie
K OKpykHOCTH. Kacanue okpyxHOCTEH

MPOSIBJICHUS
MaTeMaTU4YECKHUX
MOHSATHI, 00BEKTOB U
3aKOHOMEPHOCTEH B
peanbHbIX

YKU3HEHHBIX CUTYaIHsIX
Y TIPU U3YUYECHHUH JIPYTUX
y4eOHBIXIIPEIMETOB,
MPOSIBJICHUS
3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH,
(hopMynupoBaTh UX HA
SI3BIKE MATEMATHKH U
co3JaBaTh
MaTeMaTU4CCKHE
MOJEJIH, IPUMEHATH
OCBOCHHBIM
MaTeMaTUYeCKHUI
amnmapar JIJisl peIIeHHs
MPaKTUKO-
OPUEHTHPOBAHHBIX
3ajad,
WHTEPIPETUPOBATDH U
OLICHUBATHIIOIyYEHHbIE
pe3yIIbTaTHI.

[ToBTOpeHme, 06001IeHNE 3HAHUI

YMeHus pacrio3HaBath
MIPOSIBIICHUS
MaTeMaTHYECKUX MTOHSITUH,
00BEKTOB H
3aKOHOMEPHOCTEN B
PEeaNbHBIX )KHU3HEHHBIX
CUTYaIUsIX U TIPU
M3YYEeHUU IPYTHX
Y4eOHBIX MPEJIMETOB,
MPOSIBICHUSI 3aBUCUMOCTEM
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1 3aKOHOMEPHOCTEH,
(hopMynMpoBaTh UX Ha
SI3BIKE MaTEMATHKH U
CO03/1aBaTh
MaTeMaTUYECKUE MOJCIIH,
MPUMEHSTh OCBOCHHBIN
MaTeMaTUYeCKui arnmapar
VTS

pelIeHus IPaKTUKO -
OPUEHTUPOBAHHBIX
3aj1ay,
UHTEPIPETUPOBATH U
OLICHUBATBHIIOYYCHHBIE
pE3yabTaTHI.




9 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbIe

IIpakTHYeckue
padoThI

®opMUpOBaHHE
(yHxuuoHaNbHOM
rPaMOTHOCTH

Tpuronomerpus. Teopembl KOCUHYCOB U
CHUHYCOB. Pelienne TpeyroibHUKOB

[IpeobpazoBanne mogobus. Merpuueckue
COOTHOIIICHHS B OKPY)KHOCTH

16 1

10 1

YMeHHus pacrio3HaBaTh
MPOSIBICHUS
MaTeMaTUYECKUX MOHITUH,
00BEKTOB H
3aKOHOMEPHOCTEH B
peaIbHBIX KU3HEHHBIX
CUTYyalMSIX U TIPU U3YUCHUU
JOPYTUX Y4eOHBIX
NPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U
3aKOHOMEPHOCTEH,
(hopmynmpoBaThs UX Ha
SI3bIKE MATEMATUKU U
CO371aBaTh MaTEMaTUYECKUE
MOJEJH, IPUMEHSTh
OCBOCHHBIN
MaTeMaTU4YECKUI anmnapar
JUISL

peLIeHUs TPAKTUKO -
OpPHUEHTUPOBAHHBIX 3a1a4,
WHTEPIIPETUPOBATH U
OLICHUBATBHIIOJIYYECHHBIE
pe3yJIbTaThI.

YMeHus pacriozHaBaTh
MIPOSIBIICHUS
MaTeMaTHYECKUX TIOHSITHH,
00BEKTOB H
3aKOHOMEPHOCTEHN B
peabHbIX )KU3HEHHbIX
CUTYyalUsAX U NIPU U3yYCHUU




JIPYTUX YYeOHBIX
MPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U
3aKOHOMEPHOCTEH,
(hopMynMpoBaTh UX Ha
SI3bIKE MATEMATUKH U
€037aBaTh MaTEMaTUUECCKUE
MOJIENIH, TPUMEHSTh
OCBOCHHBIN
MaTeMaTHUYECKHUN anmapaT
JUISL

pelIeHus IPaKTUKO -
OpUEHTUPOBAHHBIX 3a1a4,
UHTEPIPETUPOBATH U
OLICHUBATBHIIOIYYCHHBIE
pe3yJIbTaThl.

Bexkropsl

HeKapTOBI)I KOOpAWHATHBI HA IJNIOCKOCTHU

12

Hcnons3oBaTh BEKTOPHI I
peleHus IpocTeHmmx
3aJa4 Ha olpeeieHe
CKOpOCTH

OTHOCHUTEIILHOT'O JIBMKEHUS

Hcnonp3oBanne NOHATUSA
BEKTOPOB UKOOPUHAT
JUIS peIlIeHus 3a7a4 1o
¢busuke,

reorpaguu U Ipyrum
y4eOHBIMIIPEIMETAM

[IpaBunbHBIE MHOTOYTOJIBHUKH. [TMHA
OKPY’KHOCTH M IUIONIa/1b KpyTa.
Brruncnenune miomniaaeit

BBIYHCIATE pacCcTOSTHUS
Ha MECTHOCTH B
CTaHJIAPTHBIX CUTYAIIHSX,
MJIOIA/IM YYaCTKOB
MPSIMOYTOJIBHOM (POPMBEI,
00BEMBI KOMHAT;
BBITTOJIHATH IPOCTEHIIIHE




Z[BI/I)KGHI/IH IIIIOCKOCTHU

MMOCTPOCHHUS Ha
MECTHOCTH,HE00XO0IUMBbIE
B pEAJIbHOM JKU3HU;
OLICHUBATh pa3Mepbl
peabHBIX 00BEKTOB
OKpY’KaIoIllero Mupa

[IpumensaTs cBoiicTBa
IBIDKECHUH 11
MOCTPOEHUM U
BBIUUCIICHUM

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUU

YMeHHUs1 paclio3HaBaTh
MPOSIBICHUS
MAaTEMATHYECKUX TOHSTHIA,
00BEKTOB H
3aKOHOMEpPHOCTEN B
pEeaIbHBIX KU3HEHHBIX
CUTYaIMsIX U TIPU U3yUEHUH
JIpYyTuX y4eOHBIX
NPEAMETOB, MPOSIBICHUS
3aBUCUMOCTEN U
3aKOHOMEPHOCTEH,
(hopmynmpoBaThs UX Ha
SI3bIKE MATEMATUKU U
CO03/1aBaTh MaTeMaTHYECKHE
MOJIETH, IPUMEHATH
OCBOEHHBIN
MaTE€MaTHYECKHUH arrapar
JUISL

pelIeHns MPaKkTHKO -
OpPHUEHTUPOBAHHBIX 3a/]a4,
UHTEPIPETUPOBATH U
OLICHUBATHIIOIYYECHHBIE
pe3yAbTaTHI.
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoTshI padoThI
pecypchl
1 [Tapannenorpamm, €ero Npu3HaKu u 1 bubnnorexa [JOK
CBOMCTBA https://m.edso00.ru/88671af2
5 [Tapannenorpamm, ero Npu3Haku U 1 bubmmoreka [JOK
CBOMCTBa https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku u 1 bu6mmoteka [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTtHble cayyau nmapamienorpaMMoB
4 (mpsimo OHEEHK §M6 KBa, paT) 170.¢ 1 bubmmorexa LOK
PAMOYT D POMO, KBajpat), https://m.eds00.ru/88671dea
MPU3HAKA U CBOMCTBA
YacTtHble cayyau mapamienorpaMMoB
5 (mpsimo onzzﬂk §M6 KBa, pa.T) 170'¢ 1 brbmmorexa LTOK
PAMOYT L POMD, KBazIpaT), https://m.eds00.ru/88671f20
MIPU3HAKU U CBOWCTBA
YacTHbIe c1ydan mapauieorpaMMoB
6 (IpSAMOYTONBHUK, POMO, KBaJIpaT), UX 1 bubmmorexa [TOK
PAMOYT D POMD, KBajpat), https://m.eds00.ru/8867209c
MPU3HAKU U CBOMCTBA
but6mmorekxa [IOK
! Tpanewts 1 https://m.eds00.ru/88672358
8 PaBHOOOKas U IpsIMOYTOJIbHAS 1 bu6muoreka [JOK
Tpanenuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas 1 IpsIMOYTOJIbHAS 1 bubmmoreka [JOK

Tpamnenuu

https://m.eds00.ru/88672858



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858

bubnunorexa LIOK

10 Metox yaBoeHH MeAHAHEI https://m.edsoo.ru/88672b14

11 LlenTpanbHast CHMMETpUS bubmorexa LOK
https://m.edsoo.ru/88672b14

12 KonTponbhas pabota no teme bubmmoreka [JOK
"UeTpIpE€XyroibHUKHN" https://m.eds00.ru/88672c9%

13 Teopema ®aneca u Teopema o bu6mmoteka [JOK
MPOMOPIUOHAIBHBIX OTPE3KAX https://m.eds00.ru/8867337a

14 CpenHsist TMHUS TPEYroJibHUKa bubmorexa LIOK
https://m.eds00.ru/88672e0c

15 CpenHsist TMHUS TPEYroJibHUKa bubmorexa LIOK
https://m.eds00.ru/88672f38

16 Tpaneuus, e€ cpeqHss TUHUA bubmiorexa IOK
https://m.eds00.ru/88672358

17 Tpaneuus, e€ cpeaHsis TUHUA bubnmorexa HOK
https://m.edso00.ru/88673064

18 IIponopuroHaIbHbBIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

19 [IponopuiroHabHbBIE OTPE3KU bubmmorexa LIOK
https://m.eds00.ru/88673794

20 LleHTp Macc B TpEYTroIbHUKE bubmmorexa LIOK
https://m.eds00.ru/886738fc

bu6muoreka [JOK
21 Tonobuste TpeyronbHikh https://m.edsogru/88673a78

99 Tpu npusnaka nogoOus bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.eds00.ru/88673bae

93 Tpu npuznaka nogoous bu6muotexa [JOK

TPEYroJIbHUKOB

https://m.edso0.ru/88673d52



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52

Tpu npuznaka nogodus

bubnunoreka LIOK

24 TPEYroJIbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npuznaka nogodus
TPEYrOJIbHUKOB
26 [Ipumenenue mogooust NP perieHUH
MPAKTUYECKHX 3aja4
97 KonTponbhas padota no teme Bbu6motreka [JOK
"I[lono6HbIE TPEYrONIbHUKH" https://m.edso00.ru/8867445a
28 CaoiicTBa miomasen bubnuoreka [{OK
reOMEeTPHUECKUX HUTyp https://m.eds00.ru/886745fe
29 Dopmyisl AJ1s Ioann Bbu6moteka [JOK
TpEyroJibHUKA, apajieraorpamma https://m.eds00.ru/88674860
30 @opMyIIbl IS IUIOLIAH bubmmnoreka HOK
TpEyroJibHUKA, MapajijieorpaMmma https://m.edso0.ru/88674a22
31 DopmyIbl A1 10N bubmuoteka [IOK
TpEyroJibHUKA, MapajiieorpaMma https://m.edsoo.ru/88674a22
39 @opMyisl I IUIOLIAAN bubmmnoreka HOK
TpeyroJIbHUKA, NTapajlieraorpamma https://m.eds00.ru/88675288
33 @opMyIIbl IS IUIOLIAH bubmmnoreka HOK
TpeyroJibHUKA, MapajijieorpaMmma https://m.eds00.ru/8867542c
34 Brruucnenue miomaaei CIoKHbIX bubmuoreka [{OK
¢buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KIeT4aToi but6mmorekxa [IOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaau moxoOHBIX Guryp
37 [Tnomanau moxoOHBIX GUryp
38 3aga4um ¢ TPaKTHYECKUM bubmuoreka [IOK

CoJIepyKaHueM

https://m.eds00.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558

39 3ajaud ¢ IPaKTUYECKUM bubnmoreka [JOK
co/iep)KaHUEM https://m.eds00.ru/88675684
40 Pemienue 3a7a4 ¢ MoMoIp0 METO1a bubmuorexa [JOK
BCIIOMOI'aTeJIbHOU IIJIOIIAN https://m.eds00.ru/88674f90
41 KonTponbhas pabota no teme bubmmoreka [JOK
"ITnomans" https://m.edso0.ru/8867579c¢
42 Teopema [Tudaropa u eé bubmmorexa [JOK
MPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Iudaropa u e bubnuorexa [IOK
IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubmmoreka [JOK
MPUMEHEHUE https://m.eds00.ru/88675abc
45 Teopema [Tudaropa u eé
MIPUMCHCHUE
46 Teopema [Tudaropa u eé
MIPUMCHCHUE
OrnpezneneHne TPUrOHOMETPUUECKUX
KIM{A OCTPOTO yria
47 2 Y:ME OJ'IBHI())FO Tyz OJIbHUKA bubmorexa HOK
PAMOYT peyr ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUIECKHE COOTHOIICHUS
B MIPSIMOYTOJIbHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnuotexa [JOK
TOXIECTBO https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO
51 KonTponbHas pabota mo Teme bubmmoreka [JOK



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44

"Teopema IIudaropa n Havana

https://m.edso0.ru/8a1407e8

TpUroHomeTpuu"
52 Bniucannsbie ¥ IEHTpaJIbHBIE YTJIbI, bubnmnoreka HOK
YIoJI MEXKY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
53 Bnucannblie U LeHTpaIbHBIE YIJIbI, bubmmoreka [JOK
YIoJl MeXy KacaTeJIbHOU U XOPA0U https://m.edsoo.ru/8a141940
54 BrnucanHble U IEHTpaJIbHBIE YTJIbI, Bbu6motreka [JOK
yroJl MEeX]1y KacaTeJIbHON U XOpAoH https://m.edsoo.ru/8a141b34
95 VYTIibl MEXAY XOpAaMU U CEKYILIUMU
56 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU
BrircanHbie 1 OTIECaHHBIC
57 YeTBHIPEXYTOJILHUKH, UX TTPU3HAKU U bubmorexa HOK
VP P https://m.eds00.ru/8a140f86
CBOWCTBa
Bnncannble 1 onricaHHbIe
58 YEeTBIPEXYTOJILHUKY, UX MPU3HAKH U bubmorexa HOK
. pexyr ’ P https://m.edso00.ru/8a1416d4
CBOWCTBa
Brncannble 1 onricaHHbIe
59 YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U bubmorexa LOK
. pexyT ’ p https://m.edso00.ru/8a1416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OIMMHMCAHHBIX YEeTHIPEXYTOILHUKOB TIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOKCTB BIMCAHHBIX U
61 OIMMCAHHBIX YeTHIPEXYTOJLHUKOB TIPH
pEIICHNY TEOMETPUUYCCKUX 3a/1a4
62 B3aumHoe pacrnonoxeHue Byx bu6muotexa [JOK
OKPY)KHOCTEH, 00IIIHE KacaTeabHbIe https://m.edso0.ru/8a1410a8
63 Kacanue okpyxHOCTEH bubmmoreka [JOK



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8

KonTponbHas padota mo Teme "Yriasl

https://m.edso0.ru/8a1410a8

64 B OK HOCTH. Biuca"nusie u 1 buGnuorexa [IOK
PYZHOCTH. . https://m.eds00.ru/8a141c88
OIHCAHHBIC YETHIPEX YTOJbHUKH
[ToBTOpEHNE OCHOBHBIX OHATUN U
65 METOJIOB KYPCOB 7 ¥ 8 KJIaCCOB 1 buGnuorexa [IOK
P . ’ https://m.edsoo.ru/8al41ddc
000011IeHrEe 3HAHUI
IToBTOpEHHE OCHOBHBIX MOHATHN H
66 METOJIOB KYPCOB 7 ¥ 8 KIIaCCOB 1 bubnmorexa [JOK
A yp . ’ https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bubnuoreka [{OK
7 " 1
6 TOroBas KOHTPOILHAA paboTa https://m.edso0.ru/8a142368
IToBTOpEHHE OCHOBHBIX MOHATHN H
68 METOJIOB KYPCOB 7 M 8 KJIaCCOB 1 bubnmorexa [JOK
A yp . ’ https://m.edsoo.ru/8al420ac
0000111eHNE 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
1 Ornpenenenre TPUrOHOMETPUUECKUX 1 bubnmnoreka [JOK
bynkmuii yrmos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIbl IPUBEACHUS 1
bubmuorexa [JOK
T 1
3 COpEMa ROCHIHYCOB https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6mmoreka [JOK
5 T 1
cOpeMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
bu6mmoreka [JOK
T 1
6 copema CHHycoB https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHycOB
8 TeopeMa cuHycOB 1
Haxoxxnenue niauH CTOpOH U bu6mmoreka [JOK
9 1
BEJINYMH YIJIOB TPEYTOJIbHUKOB https://m.edso00.ru/8a1430b0
bubmuorexa [JOK
10 Petierye TpeyrobHikon . https://m.edso0.ru/8a142ac0
bubmuorexa [JOK
11 Petierye TpeyrobHikon . https://m.edso0.ru/8a142ac0
bubmuorexa [JOK
12 P 1
CHICHHE TPEYTOIBHHIKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHUKOB 1 bubmorexa HOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

[IpakTnyeckoe NpUMEHEHUE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHyeckoe NpUMEHEHNE TEOPEM
CHUHYCOB Y KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemenue TpeyrojJbHUKOB" https://m.edsoo.ru/8a14392a
bu6mmorexa [IOK
17 [TonsiTue 0 MpeoOpa3oBaHUU TTOT00US httos://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE 2JIEMEHTHI bubnnorexa [JOK
no1I00HBIX (QUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTBI
noJ00HBIX (pUTyp
Teopema 0 Ipon3BeIEHUN OTPE3KOB
20 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYIIHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeIEHNN OTPE3KOB
91 XO0pZ, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILNX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeIEHNN OTPE3KOB
99 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTelbHOM
93 [IpuMeHeHne TeopeM B pELICHUH bubnnoreka [JOK
reOMETPUYECKUX 3a/1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHun bubnmoreka [JOK

TCOMETPHUICCKUX 3aaa4d

https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

[IpuMeHeHne TeopeM B PELLICHUH

bubmuoreka [JOK

25
reOMETPUUYECKUX 3aJ1a4 https://m.edsoo.ru/8a144578
KonTtponbHast pabora o Teme
26 "TIpeoOpa3oBanue moaoous. bubnuoreka [IOK
Metpuueckre COOTHOLIEHHUS B https://m.edso00.ru/8a1447a8
OKpY>kHOCTH"
Omnpenenenre BEKTOPOB.
27 q)I/II?jI/IHGCKI/Iﬁ 51 I‘GOMIG)T WYECKUUI bubmmorexa [JOK
P https://m.edso00.ru/8a144960
CMBICJI BEKTOPOB
28 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnnorexa [HOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrokeHue ¥ BBIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHO>KEHHE BEKTOpa Ha YKCIIO https://m.edso0o.ru/8a144d52
30 CroxeHue ¥ BRIUUTAHUE BEKTOPOB,
YMHOXKEHHE BEKTOpa Ha YHCIIO
31 Pa3znoxenue BekTopa 1o A1ByM
HEKOJUTUHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunatsl BekTopa
pA P https://m.edsoo.ru/8al44fbe
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
33 ero 1 EIMCHCEI/IC JIs1 HAXO0XK eHI/Ile bubmmorexa [OK
p a a https://m.edso0.ru/8a14539c
JUTMH U yTJIOB
CxkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 €ro MPUMEHEHHUE IS HaXOXKACHUS bubmorexa HOK
p https://m.edsoo.ru/8a14550e
JUTMH U yTJIOB
Pemenne 3amay ¢ TOMOIIBIO bubmuorexa [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3a1au ¢ moMomIs0 bubnmoreka [JOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a

BEKTOPOB

https://m.edsoo.ru/8a1458c4

[TprMeHeHre BEeKTOPOB Jis pelIeHus

37
3a1a4 GU3UKU
38 KonTponbhas pabota no teme bubnmoreka [JOK
"Bektopsr" https://m.edso00.ru/8a145b08
39 JlexapToBBI KOOPAMHATHI TOYECK HA
TUIOCKOCTH
. bubmuoreka [JOK
40 ¥pasHerine NpaMol https://m.edso00.ru/8al45c48
41 YpaBHeHHE NpAMON
bubmuorexa [JOK
42 ¥ PaBHEHIHE OKpYKHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunats! TOYEK niepecedeHns bubnuoreka [IOK
OKPY>KHOCTH U IIPAMOM https://m.eds00.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUHN
44 TEOMETPUUYECKUX 3a7ad,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUH
45 r€OMETPUYECKHX 3a/1ad,
NPaKTUIECKHUX 3a/1a9
MeTtoa KOOpAMHAT MPH pelIeHUH
46 reoMeTpUUYECKUX 3ajad,
NPaKTUIECKHUX 3a/1a9
KonTtponbHas pabora o teme
47 "JlekapTOBbI KOOPINHATHI HA bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
TUIOCKOCTH
48 IIpaBUiIbHBIE MHOTOYTOJIBHUKY, bubnuoreka [IOK

BBIYUCICHUC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bubmuorexa [JOK

49 Hueiio m. Jlnitna okpysiocTH https://m.edsoo.ru/8al1472c8
bubmuorexa [JOK
>0 Huciio m. Jlnina okpysiocTH https://m.edsogru/8a14714c
51 JlnvuHa 1yTH OKpY>KHOCTH
52 Pannannas mepa yria bubmmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, cerMmeHTa bubnmorexa LOK
https://m.edsoo.ru/8a147426
54 [Tnomane kpyra, cekTopa, cermeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
55 [Tnomane kpyra, cekTopa, cermMmeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
56 [ToHsITHE O ABMKEHUH TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8al147c82
57 [TapamensHbIN IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso00.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edso0o.ru/8a147f16
59 [TapannenpHbIi IEPEHOC, TOBOPOT
60 [TapannensHblil nepeHOC, TOBOPOT
61 [IpumeHeHne NBUKEHUI TPU bubnnoreka [JOK
pelIeHnn 3a1a4 https://m.edso0.ru/8a1480e2
KonTponbhas pabota no remam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [[BrkeHHst iiockocTu"
63 [ToBTOpenue, 06001ICHNE, bubmuoreka [JOK

cucreMarusanus 3HaHui. Mismepenue

https://m.edso0.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

F€OMETPUUYECKHUX BEJIUYHUH.
TpeyroabHuKH

64

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIs 3HaHUM.
[TapanienbHble ¥ NEPIICHIUKYISPHBIC
npsiMble

bu6mmoreka [IOK
https://m.edso00.ru/8a148650

65

[ToBTOpEHME, 0000IICHUE,
CHCTEMAaTH3aIus 3HAHUMA.
OKpy’>KHOCTb U KpYT.
I'eomerpuueckue mocTpoeHus. YTJbl
B OKPYXKHOCTH

66

67

[ToBTOpEeHME, 0000IICHUE,
cucTeMaTu3anus 3HaHui. Boucanabie
Y OIHCAaHHBIC OKPYKHOCTH
MHOTOYTOJTbHUKOB

Wrorosas koHTposibHas paboTa

bu6mmoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpenue, o6odIIEHNE,
cUcTeMaTH3alus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Atanacsu JI.C., byry3zoB B.®., Kagomiies C.b u apyrue; 'eomerpus, 7 — 9 kiacc,

M.: IIpocsemenue; 2013

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Artanacsin JI.C., byry3os B.®., Kagomies C.b u apyrue; ['eomerpus, 7 — 9 kiacc,
M.: IIpocsemenue; 2013

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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OI'BHY «MHCTUTYT cTpaTeruu pa3BuTHS 00pa3oBaHUs
Poccuiickas anexkTpoHHast Ko
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bu6mmoreka [JOK
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