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HOACHUTEJBbHASA 3AIIUCKA

['eomeTpust Kak OIMH U3 OCHOBHBIX Pa3/I€JI0B NIKOJbHON MaTEMAaTUKH, UMEIOIIMN CBOEH LIENTbIO
o0ecrneynTs U3yuyeHue CBOMCTB U pa3MepoB (GUIyp, UX OTHOIICHHWH M B3aUMHOE pacIOJIOKEHHE,
OMUpPAETCS HA JIOTMYECKYI0, JOKA3aTEJIbHYI JUHUIO. LIEHHOCTh M3y4yeHHUs TEOMETPUM Ha YPOBHE
OCHOBHOT'O OOIIEro OO0pa30BaHMs 3aKIIOYACTCS B TOM, YTO OOYYAIOIIMICS YYUTCS TPOBOAMTH
JIOKa3aTeJIbHbIE PACCYXACHHS, CTPOMTh JIOTMYECKHME YMO3aKIKYEHUs, JOKa3bIBaTh HCTHUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTPHIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS «OT MPOTHUBHOIOY,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIIMPOBATE OOPATHBIE YTBEPKICHUSI.

BTopo#l menbo u3ydeHus reoOMeTpur SIBJISIETCS HCIOJIb30BAHME €€ KaK MHCTPYMEHTA IpHU
pELIEHNH KaK MaTEeMAaTHYECKUX, TaK M MPAKTUUYECKUX 3aJ]1ay, BCTPEUAIOIIUXCS B PEaJIbHOW JKU3HHU.
OOyuaromuiics JOJDKEH HAy4YUThCS OMPEAENUTh Te€OMETpPUYECKyro (uUrypy, ommcath CIOBaMHU
JAHHBIA 4epTEX WM PUCYHOK, HAMTH IUIOMAAb 3EMEJBbHOI0 y4acTKa, pacCuuTaTh HEOOXOAUMYIO
JUIMHY OITOBOJOKOHHOTO Kalens winM TpeOyeMble pa3Mepbl rapaxka Ajias aBTOMOOWIA. DToMy
COOTBETCTBYET BTOpas, BbIUMUCIUTEIbHAS JUHUS B U3yueHUU reomerpuu. Ilpu pemeHun 3anay
MPaKTUYECKOTO XapakTepa OOYydYaOIIUICS YYHTCS CTPOMTh MAaTeMaTHUYECKHUE MOCIU pPeajbHBIX
JKU3HEHHBIX CUTyalllil, MPOBOAWTH BBIYMCIECHHS U OLEHUBATh AaJEKBATHOCTh IOJYYEHHOI'O
pe3yibTaTa.

KpaiiHe BakHO MOAYEPKHBATH CBSI3M TEOMETPUU C JPYTUMH Y4EOHBIMH IpeIMeTaMu,
MOTHUBUPOBAThH HCIIOJIH30BATh ONMPEAEIICHHUS T€OMETPHUECKUX (PUTYp U MOHATHH, JEMOHCTPUPOBATH
MIPUMEHEHHUE TIOJIYYECHHBIX YMEHUHN B (U3UKE M TEXHUKE. DTH CBSI3U HanbOOJee IPKO BUIHBI B TEMax
«BexTops», «Tpuronomerpudeckue cooTHoueHus», «Metog koopaunat» u «Teopema [Tudaropay.

VYueOnplii Kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE pa3fielibl COIACPKAHMUSA:
«I"eomerpuueckue Gurypsl 1 ux cBoiicTBa», «M3mMepeHne reoMmeTpuueckix BEIUUNH», «JleKkapToBbI
KOOPJAMHATHI Ha TUIOCKOCTHY, «BekToph», «/IBrkenus miockocti», «I[Ipeodpa3zoBanus mogoous».

Ha uzyuenue yaeOHoro kypca «I'eomerpus» orBogutcs 204 yaca: B 7 kiacce — 68 gacos (2

gaca B Heleno), B 8 kimacce — 68 gacoB (2 waca B Hezeno), B 9 kinacce — 68 gacoB (2 gaca B HEZIEIO).



COILEPKXAHUE OBYYEHUA

7 KJIACC

Hauvanbnuble monsiTHs reomerpuu. Touka, mpsimMas, OTPE30K, Jyd. Yroda. Buael yrios.
Beprukanbusie v cMexHbIe yribl. buccekrpuca yrina. JIomanas, MHOroyroysHUK. [lapamiensHOCTh
Y TIEPIEHIUKYIAPHOCTh MPSMBIX.

CummMmetpuuHbie ¢purypsl. OcHOBHBIE CBOWCTBA 0ceBOll cuMMeTpuu. [IpuMepsl cuMMeTpHUH B
OKpPYXKaloIlleM MHUpeE.

OCHOBHBIE [TOCTPOEHUSI C MOMOILIBIO LUPKYJIS U JUHEHKkH. TpeyroasHuk. Beicora, Menuana,
OuccekTpuca, UX CBONWCTBA.

PaBHOOEpEeHHBIN 1 paBHOCTOPOHHUM TpeyroabHUKH. HepaBeHCTBO TpeyroibHUKa.

CpoiicTBA M TNpU3HAKU paBHOOEAPEHHOro TpeyroiapHuka. IlpusHaku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa ¥ IPU3HAKU NTapaJlIeNIbHBIX IPsAMbIX. CyMMa yIioB TpeyrojipHuKa. BHemHue yribl
TPEyroJbHHKA.

[IpssmoyronbHblil  TpeyronbHUK. CBOMCTBO MeAMaHbl IPSMOYTOJIBHOIO TPEyroJjbHHKA,
NPOBENEHHOM K runoTeHy3e. IIpu3sHaku paBeHCTBAa  NPSAMOYTOJIBHBIX  TPEYTOJIBHHUKOB.
[IpsiMmoyronbHBINA TPEYTroNbHUK € yriaoM B 30°.

HepaBeHncTBa B reomerpuy: HEpaBEHCTBO TPEYrOJbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
Teopema o0 60JbIleM yrie u 00JbIlel CTOpOHE TpeyroiabHuKa. [lepneHanKynsp 1 HaKJIOHHAS.

['eomerpuueckoe Mecto Touek. buccekrpuca yria U cepeIMHHBIN NMEpHIEHIUKYISP K OTPE3KY
KAaK T€OMETPUYECKUE MECTa TOUYEK.

OKpy>XHOCTb U KpYT, XOpJia U TuaMeTp, X CBOMCTBA. B3anMHOE pacrnoioxkeHne OKpy>KHOCTH
u npamoi. KacatenbHas u cekymas K OKpykHOCTH. OKpy>KHOCTb, BIIUCAHHAs B yroj. BnimcanHas u
OIMCaHHAasl OKPYKHOCTH TPEYTOJIbHHKA.

8 KVIACC

YerbipéxyronbHuku. llapanmenorpamm, ero mpuU3HAKUM W CBOWCTBA. YacTHbIe ciiydyau
napasuieJiorpaMMoB (TPSMOYTOJIBHUK, POMO, KBaapaT), WX MPU3HAKK WU CBOMCTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U mpu3Haku. [IpsMoyroyibHas Tpamnenus.

Meron yaBoenuss meauanbl. lleHTpanbHas cummerpusi. Teopema daneca um Teopema o
IIPOIIOPLIMOHAIIBHBIX OTPE3KaAX.

Cpennue JIMHUM TPEYroIbHUKA U Tpaneuuu. LleHTp Macc TpeyroybHUKa.



[Tomobue TpeyrosbHUKOB, K03 duimeHT noxaodus. IIpu3Haku momoOHMs TPEeyroJbHUKOB.
[TpumeHeHUe MOAO0US TPU PELICHUH MPAKTUIECKUX 3aa4.

CpoiicTBa 1uiomazeil reomerpudyeckux ¢uryp. @opmyisl Ui IUIOIIAJAU TpPEyrojibHUKA,
napajuienorpamMmma, pomoa u tpanenuu. OTHOIIEHU e TIT0IAAeH TOT00HBIX GUryp.

Brrancnenue niomaaei TpeyroabHIKOB U MHOTOYTOJIBHIKOB Ha KJIeT4aToi Oymare.

Teopema [ucdaropa. [Ipumenenne treopemsl [Tudaropa npu pemeHnn MpaKTUIECKUX 3a7a4.

CuHyC, KOCHMHYC, TaHI€HC OCTPOro yrjla MpsMOYTrOJbHOIO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuun yrioB B 30, 45 u 60°.

BrnucanHele ¥ LEHTpalbHBIE YIJIBL, YrOJI MEXKIAY KacaTeJIbHOW M XOpAOH. YTIBI MEXAy
XOpJaMH M CEKyLIIMMHU. BrricaHHbIE U ONMMCAaHHbBIE YETHIPEXYTOJbHUKUA. B3anMHOe pacnosoxkeHune
IBYX OKpyxkHOcTel. Kacanue okpyxxHocteil. O01u e KacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrerc yrioB ot 0 1o 180°. OcCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO.
®opMyIIbl IPUBEACHHUS.

Pemenne TpeyronsHukoB. TeopemMa KOCHHYCOB U TeOpeMa CUHYCOB. PellleHre NpakTHYeCKu X
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeoGpazoBanue nmomgodus. [Tomobue cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema 0 Mpou3BENEHUM OTPE3KOB XOpA, TEOPEMBI O IPOM3BENEHUM OTPE3KOB CEKYILUX,
TEeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, mnmHa (MOAyidb) BEKTOpAa, COHAIPABJICHHBIE BEKTOPbI, IMPOTHUBOMOJIOKHO
HaIpaBJICHHbIE BEKTOPbHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaludl Haj
BeKkTOpaMu. Pa3nolkeHne BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTbl BekTOpa.
CkasisipHO€ IPOU3BEEHUE BEKTOPOB, IPUMEHEHUE JJIsl HAXOXKAEHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAMHATHI Ha INIOCKOCTH. Y paBHEHHUsI IPSIMOM U OKPYHOCTH B KOOpAMHATaX,
IepeceueHre OKPYKHOCTEN U NPsIMbIX. MeTo1 KOOPAMHAT U €ro IPUMEHEHHUE.

[IpaBuibHBIE MHOrOYroJibHUKH. J[IMHA OKpyKHOCTU. ['pamycHas m paauaHHas Mepa yria,
BBIUMCIIEHUE AJIMH 1yT OKpyx)HocTel. [lnomane kpyra, cekTopa, CerMeHra.

JIBUKEeHUS TUIOCKOCTH U BHYTPEHHHE cUMMeETpuu (uryp (sieMeHTapHble MPeACTaBICHUS).

[TapannensHsblit nepeHoc. [ToBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Ppe3yabTaTbl OCBOEHHUSA MporpamMmbl ydeOHoro kypca «I'eomeTpus»
XapaKTepU3yroTCs:

1) narpuoTHyecKkoe BOCIIMTAHUE:

MPOSIBJICHUEM MHTEpPECA K MPOLLIOMY U HACTOSILIEMY POCCUHMCKON MaTEMATHKH, LIECHHOCTHBIM
OTHOILIEHUEM K IOCTHKEHUSIM POCCUUCKHUX MAaTEMAaTUKOB U POCCUIMCKONM MATEMATUY €CKOM IIKOJIBI, K
WCII0JIb30BAHUIO ATUX IOCTHKEHUH B APYrMX HAyKax U MPUKIIAJIHBIX cepax;

2) rpaIaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTHIO K BBINIOJIHEHUIO OO0S3aHHOCTEH TpakJaHWMHA MW pealM3allid €ro Ipas,
MPECTABICHUEM O MATEMAaTUYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, SIBICHHI,
MPOLEyp TPaKIaHCKOro 0o0IecTBa (HarmpuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCThIO K 00CYKJICHHIO
ATHYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTHYCCKUM IMPUMEHECHHEM JOCTH)KCHHH HAayKH, 0CO3HAHUEM
BA)KHOCTH MOPAJIbHO-3TUYECKUX IPUHILIMIIOB B JE€ATEIbHOCTH YU4EHOTO;

3) Tpya0BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHE B pEIICHUH NPAKTUUYECKUX 3aJad MaTeMaTH4YeCKOM
HAIPaBJICHHOCTH, OCO3HAHMEM BaXKHOCTH MAaTEMAaTHYECKOTO OOpa30oBaHUs Ha MPOTSHKEHUU BCei
KU3HH JIJISL YCIICITHOW MPO(ECCHOHANIBHON NEATSNILHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM U MTOCTPOCHUEM WHIAMBUIYAILHONW TPACKTOPUU O0OPA30BAHUS U JKM3HECHHBIX
MJIAHOB C YYETOM JIMUHBIX MHTEPECOB U O0IIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKoe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOILMOHAJIBHOMY M O3CTETUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1ay, PEIICHUH, PACCYX IAECHUH, YMEHUIO BHIECTh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTAIlME B JCATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX NpeAcTaBlIeHU 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4YEJIOBEKa, NPHUPOALI M O0OINEeCTBa, MOHUMAaHHEM
MaTeMaTHYECKON HAYKH KaK c(ephl UeTOBEUECKOM AeATEIHHOCTH, ITANOB €€ Pa3BUTUS U 3HAUUMOCTH
JUISL pa3BUTHS IUBUIIM3AIMHU, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTEMAaTHUYECKON KyJIbTYp Ol Kak
CpE/CTBOM TO3HAHMUSI MHUpA, OBJAJACHUEM MPOCTEHINIMMUA HAaBBIKAMU HCCIIEIOBATEIIbCKOM

ACATCIIbHOCTH,



6) puznueckoe BocnuTaHue, GopMHUPOBaAHUE KYJILTYPbI 310POBbSI U IMOIHOHAIBHOIO
OJ1aronoJ1y4us:

TOTOBHOCTBIO MPUMEHSITh MaTEMAaTUUECKUE 3HAHUS B MHTEpPECax CBOETO 370POBBS, BEICHUS
310pOBOro 00pasza XU3HH (310pOBOE MHUTaHWE, COATAHCHPOBAHHBIM PEXKUM 3aHATHH M OTABIXA,
perynspHast (u3nueckas akTUBHOCTH), C(POPMHUPOBAHHOCTHIO HAaBBIKA peQIEKCHUU, MPU3HAHHUEM
CBOETO IMpaBa Ha OMMOKY M TAKOT'0 JKe MpaBa APYroro 4YeaoBeKa;

7) 3K0JI0OrH4YecKoe BOCIIUTAHHUE:

OpUEHTAIlMEe HAa TPUMEHCHHE MAaTEMAaTUYeCKUX 3HAHUW JUIsl pelIeHUs 3a1ad B 00JIACTH
COXpPaHHOCTHU OKpY)Kalolllel cpeabl, IJaHUPOBAHUS TMOCTYNIKOB W OIEHKH HMX BO3MOXKHBIX
MOCJIECTBUN JUISI OKpYXKAloLel Cpelbl, OCO3HAHMEM TIJIO0AJTBHOTO XapaKTepa HKOJOTHYECKUX
npoOJieM U MyTel UX pelieHus;

8) aganTanusa K U3MEHSIIOIIMMCS YCJIOBUAM COLUAIBLHOI U MPUPOIHOI cpeabl:

TOTOBHOCTBIO K JCUCTBUSM B YCIIOBHUSIX HEOMPEACIEHHOCTH, TMOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYI0 AEATEIbHOCTb, B TOM YHCIE€ YMEHHE YYUTHCS Yy OPYTUX
Jroiel, MpuoOpeTaTh B COBMECTHOM AESITENbHOCTH HOBBIE 3HAHU S, HABBIKK 1 KOMIIETEHIIMH U3 OTIbITa
ApYTHX,

HEOOXOAMMOCTBhIO B (DOPMHPOBAHUU HOBBIX 3HAHWM, B TOM 4HCIie (OPMYIMPOBATH HUJCH,
MOHSTHS, TUMOTE3bl 00 OOBEKTaX W SBICHUAX, B TOM YHUCJIE PaHEE HEM3BECTHBIX, OCO3HABATH
NeQUIMTH COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIUIO, BOCHPHHUMATH CTPECCOBYIO CHTYAIUIO
KaK BBI3OB, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIC pEIICHUS W JeUCTBHS,

(bOpMy.HI/IpOBaTI) M OLICHHUBATb PUCKU U TOCJICACTBUA, (bOpMI/IpOBaTB OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁl—lble JeHCTBUA

ba3oBble JJoruueckue aeicTBus:

° BbIAABJISITH U XapaKTepI/I3OBaTI) CyIIIeCTBeHHI)IC HpHSHaKI/I MAaTEMATHUYCCKUX O6”I)€KTOB,
NOHATHIA, OTHOIICHWH MEXAY IOHATUAMH, (OPMYJIUPOBATH OIPEACICHUS TOHATUH,
YCTaHABJIMBATh CYIICCTBEHHBIM MpPU3HAK KJIacCCH(PUKAIIMK, OCHOBAHUS JJIsi 00OOIICHUS W
CpaBHEHMS, KpUTEPUH MMPOBOJIUMOTO aHAJN3a;

o BOCIIpUHHUMATD, (pOpMYJII/IpOBaTB )41 Hp606pa3OBLIBaTB Cy)KILeHI/I}II yTBepILI/ITeHBHLIe n

OTpHULATCIbHBIC, CAUHUYHBIC, YAaCTHBIC 1 06m1/1e, YCJIOBHEIC;



BBISIBJSITH MaTEeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M INPOTUBOpEUYUs B (akTax,
JAHHBIX, HAOMIOACHUSAX U YTBEPXKACHUAX, MpeAjaraTb KpPUTCPUH [UIS BbISABICHHS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUHNIA;

JieNaTh BBIBOABl C MHCIIOJIB30BAHUEM 3aKOHOB JIOTMKHU, AEAYKTHUBHBIX M WHAYKTUBHBIX
YMO3aKJII0Y€HUH, YMO3aKIIOUEHNU N 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPXKICHUH (MpsAMBIE M OT MPOTUBHOIO),
MPOBO/IUTH CaMOCTOSITEJIbHO HECJIOXKHBIE JO0Ka3aTeNbCTBA MaTeMaTHYecKuX (PakToB,
BBICTpauBaTh apryMeHTAllMI0, NMPUBOJUTH HPUMEPHl M KOHTPIPUMEPBI, OOOCHOBHIBATH
COOCTBEHHBIE PaCCyKJICHUS,

BbIOMpATh Cr10co0 pelieHus: yueOHo! 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,

BBI6I/IpaTB Haubojee MOAXOSAIIUM C y‘léTOM CaMOCTOATCIIbBHO BbIACICHHBIX KpI/ITepI/IeB).

Ba3oBble ncciiegoBaTe/IbCKHeE 1eliCTBUSA .

WCII0JIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUM HHCTPYMEHT MO3HAHUS, (HOPMYIUPOBATH
BONPOCHI, (UKCUPYIOIIME IMPOTHBOpPEYHEe, MPOOJIEMYy, CaMOCTOSITEIIFHO YCTaHABIMBATH
HCKOMOE U JIaHHOE, (POPMUPOBATh THUIIOTE3Y, aprYMEHTHPOBATh CBOIO MO3UIIMIO, MHCHHE;,
MPOBOJHUTH TI0 CAaMOCTOSTEIBHO COCTABJICHHOMY IIJIAaHY HECIOXKHBIA AIKCIEPUMEHT,
HEOOJIBIIIOE HUCCIICOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTEMaTHYECKOro 0o0OBheKTa,
3aBUCUMOCTEH 00BHEKTOB MEXKITY COOOM;

CaMOCTOSITeNTbHO (OPMYIHMpPOBATH O0OOIIEHHS U BBIBOABI IO pe3yjbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICOBAHMS, OICHUBATH JIOCTOBEPHOCTH IOJIYYCHHBIX PE3YJIbTATOB,
BBLIBOJIOB M 00OOIIEHHIA;

IIPOTHO3UPOBATH BO3MOXHOE Pa3BUTH E MTPOIIECCa, @ TAKXKE BBIIBUTATH IPEIOI0KECHHUS O €ro

Pa3BUTHUHU B HOBBIX YCJIOBUAX.

Pabora ¢ nungopmanueii:

BBISIBJISITH HEJJOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALMHU, JTaHHBIX, HEOOXOIUMBIX JJIS
peleHus 3aaauu;

BbIOMpaTh, AaHAJIM3UPOBATH, CHCTEMATU3MPOBATH M HHTEPIPETHUPOBATH HH(OpPMAIHIO
pa3IMYHBIX BUAOB U (OPM IIPEICTABIICHNUS;

BbIOMpaTh (QopMy mHpeacTaBieHHs WHOOPMALMM U HIUIOCTPUPOBATH pELIaeMble 3aJauu
CXEMaMH, uarpaMMaMu, HHOU rpaMKol U HX KOMOMHALUAMY;

OLIEHUBATh HAAEKHOCTh MHGOPMALUMU 10 KPUTEPHUSAM, MPEAJIOKEHHBIM YUYUTEJEM WIIU

copMyITUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHuKkaTUBHbIE YHHBePCAJIbHbIE YUeOHbIe NelcTBHUS:



BOCIIPUHUMATh ¥ (OPMYIHPOBATH CYXJICHHS B COOTBETCTBHH C YCIIOBUSIMU H IIEIISIMU
o01IIeH sI, ICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOK TOYKY 3PEHHsSI B YCTHBIX M MUCHhMEHHBIX
TEKCTaxX, JaBaTh MOSCHEHHS IO XOMY pEIICHHs 3aJaud, KOMMEHTHPOBAThH IOJTydYCHHBIN
pe3yJIbTarT;

B X0J¢ OOCYXIIEHHUs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOIEMBI,
pelaeMoii 3a7a49u, BEICKa3bIBATh UJICH, HAIICJICHHBIC HA ITOUCK PEIIICHHUS, COITOCTaBIISATh CBOU
CYXKIEHUS C CYXICHHSIMH JPYTrUX YYaCTHHUKOB Juajora, oOHapyXHBaTh pa3nyue u
CXOJICTBO MO3UIINHN, B KOPPEKTHOH opMe GOpMYIIMPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;
MPEICTaBISATh PE3YyIbTATHl PEIICHUS 3a/layd, JKCIIEPUMEHTA, HCCIEIOBAHHUS, IMPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpPMAT BBICTYIUICHHS C Y4YETOM 3ajad TPE3CHTAUU |
0COOEHHOCTEH ayJIUTOPHUH;

NIOHUMATh M KCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHONH M WHAMBHIYAIbHOW pabOTHI MpH
peleHrr y4eOHbIX MAaTEeMaTHYECKUX 3a/1a9;

NPUHUMATH 11€Jb COBMECTHOM JESITEIbHOCTH, IUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM
paboThl, pacrpeneisaTh BUAbl padoOT, JHOrOBapuBaThCs, OOCYKAATh MPOIECC U PEe3yIbTaT
paboThI, 00001IaTh MHEHHUST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIEHHs, OOMEH MHEHUSMH, MO3TOBbIE
IITYPMBI B JPYTHE), BBITOJHATH CBOK YaCTh paOdOTHI U KOOPIAWHUPOBATH CBOM JICHCTBUS C
JIPYTAMU 4JIeHAMH KOMAaHJIbl, OIICHHBATh Ka4ECTBO CBOErO BKJIaJa B OOMIUU MPOIYKT IO

KpUTEpUsIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOACH CTBHSI.

Pel"y.]'lﬂTI/[BHbIe YHUBEPCAJIBHBIC y‘leﬁl—lble JeHCcTBUS

Camoopranu3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH, aJITOPUTM pPEIIeHUs 3a7auu (WM ero 4acTh), BHIOUPATh
Coco0 peleHus ¢ y4€TOM MMEIOLIMXCA PEeCypcoB M COOCTBEHHBIX BO3MOMKHOCTEH,

apryMeHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOI MH(POPMAIIHH.

CaMOKOHTpOJIL, IMOLMOHAIbLHBIA HHTEIJIEKT:

BIIAJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAaMOKOHTPOJIA Ipolecca M pe3yJibTraTa pPeIICHUS
MaTEeMaTHYCCKOM 3aJauH;

MPEABUNIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUH 3a/1a4H, BHOCHUTH
KOPPEKTHBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENILCTB, HAWJIEHHBIX OIIMOOK,

BBISIBJICHHBIX TPYAHOCTEM;



® OLCHUBATH COOTBETCTBUC pPE3yJibTaTa ACATCIBHOCTU IIOCTaBJICHHOU nejim U ycCJIOBUAM,
OOBSICHATH MNPUYUHBI AOCTUXKCHHA HJIM HCAOCTHIXCHHUA LCJIM, HAXOOUTbH OHII/I6Ky, JaBaThb

OLIEHKY MTPUOOPETEHHOMY OMBITY.

IMPEAMETHBIE PE3YJIbTATDBI

K koHIy 00yuenus B 7 kjiacce 00 y4aroIUiCs MOIYIHT CIEYIONINE TPEIMETHBIC Pe3yIbTaThI:

PacriosHaBaTh  M3ydeHHBIE TeOMETpUUYECKHE (UTYpPBhI, ONPENeNATh HMX B3aUMHOE
pacrnoyiokeHue, n300paxaTh TEOMETPHUECKUE (DUTYPBI, BBIMOTHATH YEPTEIKH MO YCIOBHUIO 3a/IaUH.
N3mepsaTh NMHENHBIE W YTJIOBbIE BEIWYMHBIL. PemaTte 3a1aud Ha BBIUMCICHHE JUIMH OTPE3KOB M
BEJIMYUH YTJIOB.

Jlenate TpyOyr0 OIEHKY JMHEWHBIX W YIJIOBBIX BEIMYMH NPEIMETOB B peajbHOW KU3HH,
pa3MepoB NPUPOAHBIX 00BEKTOB. Pa3mnuaTe pa3Mepsl 3THX 00BEKTOB I10 MOPSIKY BEITUIUHBI.

CTpouTh 4epTEXH K TEOMETPUIECKUM 33]1a4aM.

[Tonp30BaThCs NMpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, HCIOJIb30BATh MIPU3HAKH U CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPH PEIICHUH 3a/1a4.

IIpoBOAUTE TOTUUYECKUE PACCYKCHUS C UCIOJIBL30BAHUEM I'€OMETPUYECKUX TEOPEM.

[Tonp30BaThCsl TpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSAMOYIOJBHOIO TpPEYrojbHUKA, B  PEUICHUH
T€OMETPUYECKHUX 3a]1ady.

OnpenensiTh MapauieNbHOCTh NPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMHU
cekymas. OnpenensaT MapauiebHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHHUM OT TOUYEK
OJIHOU NPAMOM 10 TOYEK APYTrou MPSIMOM.

Pematp 3aaum Ha KiIeT4aToi Oymare.

[IpoBOIUTE BBIYMCIEHUS M HAaXOAUTh YHUCJIOBbIE M OYKBEHHBbIE 3HAYEHUS YIJIOB B
FeOMETPUYECKUX 3aJ/l1a4aX C WCHOJB30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U MHOTOYTOJBLHHKOB,
CBOMCTB yrjI0B, 00pa30BaHHBIX MPU MEPECEUCHUHU JBYX IMapajlieIbHbIX MPSIMBIX CeKyllei. Pemars
MPAKTHYECKUE 33141 Ha HAX0XKIECHUE YTJIOB.

Branets moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OMPEAENATh OMCCEKTPUCY YIIIa U
CEepEIMHHBIN MEPIEHINKYJISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIUpOBaTh OIPEEICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUAMETpa OKPY>KHOCTH,
MOJIb30BATHCA X CBOMCTBAMH. YMETh MPUMEHSATH 3T CBOMCTBA MPU PEUICHUU 3a/1a4.

Brnanets moHsTHEM ONMMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ I[EHTP.

[Tonb3oBaTbess pakTaMu O TOM, YTO OMCCEKTPHCH YIiOB TPEYrOJNbHUKA MEPECEKAOTCS B OMHOMN
9



TOYKE, U O TOM, YTO CEPEIMHHBIE NEPIEHIUKYJSIPbl K CTOPOHAM TPEYrOJIbHUKA IIEPECEKAIOTCS B
OJIHOM TOUYKE.

Bianete moHATHEM  KacaTeJbHOM K  OKPY)KHOCTH, II0OJIb30BaTbCS  TEOPEMOM O
HepHeHANKYJISPHOCTH KacaTelbHOM U paanyca, MIPOBEIEHHOr0 K TOUKE KacaHuUs.

ITonp30BaTbCs  NPOCTEHIIMMU  TIEOMETPUYECKMMHM  HEPAaBEHCTBAMHM, IIOHMMAaTb  HX
MPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPHUUECKHE TOCTPOCHUS C TIOMOIIBIO IUPKYJIS U TMHEUKH.

K xony o0yuenus B 8 kj1acce 00y4aromuiics MOJIY4HT CIEYIONINE TPEIMETHbIE Pe3yIbTaThl:

PacniosHaBaTh OCHOBHBIE BHJbl UYETBIPEXYTOJBHUKOB, MX JJIEMEHTHI, IOJIB30BATHCS HX
CBOMCTBAaMHU IIPH PEIIEHUU T€OMETPUUYECKUX 3aa4.

ITpuMeHsATh CBOMCTBA TOUKHM IE€PECEUEHUs] MEIMaH TPEYroybHUKA (I[EHTpa Macc) B peLIeHu!
3ajad.

Bnanets nonsTueM cpenHel JMHUM TPEYroJbHUKA U TPaleluy, IPUMEHSTh UX CBOWCTBA MIPU
pemieHMM reomerpudeckux 3anad. Ilomb3oBatbes  Teopemoit daneca M TeopeMoOM O
IIPONOPLIMOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS PELICHUs IPAKTUYECKUX 3a/1ad.

[TpuMeHsATh TpU3HAKK TOJ00HS TPEYT OJIBHUKOB B PEIIEHUH I'eOMETPUYECKUX 3a/1au.

[Tons3oBaThest Teopemoii [Tudaropa nias pemieHuss reoMeTpUUYECKUX M MPAKTUYECKUX 3a/1ad.
CtpouTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3aJadyaX, CAMOCTOSTENILHO JeNIaTh YepTEX U
HAXOJUTh COOTBETCTBYIOIINE AJIUHBI.

Bnanere mNoOHATMSAMM CHHYca, KOCHHyCa M TaHIEHCa OCTPOro YIyla MpSMOYTOJIbHOTO
TpeyrojbHuKa. [1071630BaThCs STUMH MOHSATUSAMH JUJISL PELICHUS TPAKTHUECKUX 3a/a4.

Borancnsath (pa3myHbIMU CIIOCOOAMHM) TIIOIIAL TPEYTOJbHUKA U TUIOIAAN MHOTOYTOJIBHBIX
¢uryp (moab3ysch, i€ HEOOXOAMMO, KalbKyJIsITOpoM). I[IpuMeHSTh MOIydeHHbIE YMEHHS B
IPAKTUYECKUX 3a/1auax.

BnaneTs NOHATHAMY BIIMCAHHOTO U LIEHTPAJIBHOT'O yTJIa, UCIIOIb30BATh TEOPEMBI O BIMCAHHBIX
yriax, yriax MexJIy XopAaMu (CEeKyIIMMH) M yrile MeXAY KacaTeJbHOW M XOpJOH MpH pelIeHUH
reoMEeTpUYECKUX 3a1au.

Bnaners MoOHATHEM ONHCAHHOIO YETHIPEXYTOJbHHUKA, MPUMEHSATH CBOMCTBA OMNHUCAaHHOTO
YeThIPEXYTOJbHUKA IIPU PELLIECHUU 3a4a4.

IIpuMeHATh NOJIy4€EHHBIE 3HaHUS Ha IPAKTUKE — CTPOUTh MAaTEMAaTUUECKUE MOJENH [ 3a/1a4
peasbHOM KU3HU W TPOBOAUTH COOTBETCTBYIOIIME BBIUMCICHHMS C NPUMEHEHHEM Moao0us u
TPUTOHOMETPUH (TTOJB3YSCh, TJI€ HEOOXOAMMO, KAJIbKYJIITOPOM).

K koHIty o0yuenus B 9 kjiacce 00 y4aromuics MOJIYIHT CIETYIONINE TPEIMETHBIC Pe3yIbTAThI:
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3HaTh TPUTOHOMETPUYECKHUE (QYHKLUHU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOLIBIO pa3IMyHbIe
DJIEMEHTBl IPSAMOYTOJIBHOTO TPEYTrOJbHUKA (PELIEHHE MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY).
HaxonuTs (¢ mOMOIBIO KaJIbKYJISITOPA) AJIMHBI U YTJIbI J1JI HETaOJMYHbBIX 3HAUEHUH.

[Tonb3oBaThcs GopMysiaMu IPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIS
HAXO0XEHUS COOTHOLICHUM MEXKYy TPUTOHOMETPUYECKUMH BEIMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHMHYCOB JUISl HaXOXIEHUS PA3JIMYHBIX JJIEMEHTOB
TpeyrojbHHKA («pelleHre TPEYTOJIbHUKOBY), IPUMEHATh UX IIPU PEIIEHUU T€OMETPUUYECKHX 3a/1ad.

Bnanets moHsTHSMH TpeoOpazoBaHUsA MOJ00MS, COOTBETCTBEHHBIX A3JIEMEHTOB IMOJOOHBIX
¢uryp. Ilonp30BaTbes cBOMCTBAMM 1OJ0OMSI MPOU3BOJBHBIX (DUTYP, YMETh BBIYMCIATH JJIMHBI U
HaxXOAUTh YIJbl y nopoOHbIX ¢(uryp. IlpuMeHsaTs cBoiicTBa 1momoOHs B NMPAaKTUYECKUX 3ajayax.
YMeTh NpUBOIUTH IPUMEPHI TOAOOHBIX (PUTYD B OKPYXKAIOIIEM MHpE.

ITonb30BaTbCsl TEOpEMaMHU O IPOU3BEJEHUU OTPE3KOB XOpJ, O IPOU3BENCHHUHU OTPE3KOB
CEeKyIHUX, O KBaJPaTe KacaTEIbHOM.

[Tonb30BaThCsl BEKTOPAMHU, TOHUMATh X T€OMETPUUYECKUI 1 PU3NYECKHUIT CMBICT, IPUMEHSATD
UX B PEIIEHUH TEeOMETPUYECKMX M (U3MYecKUX 3ahay. [IpuMeHATh cKalspHOE NpOU3BEIEHHE
BEKTOPOB Il HAX0XK/IEHUS JJIMH U YIJIOB.

[Tonp3oBaTbCd METOAOM KOOpPAMHAT HAa INIOCKOCTH, IPUMEHATH €ro B  PEUICHUH
F€OMETPUYECKHUX M IPAKTUYECKUX 3a]a4.

Brnagets NOHATHAMH NPAaBUIBHOIO MHOIOYIOJIBHHMKA, [UIMHBI OKPYKHOCTH, JJIMHBI JYT'H
OKPYKHOCTH U paJJUaHHOMI MEPBI YIJIa, yMETh BBIYUCIIATH IIOIIAAb KPYyra U ero yacrei. [IpumenaTs
MOJIyYCHHbIE YMEHUS B IPAKTUUECKHX 3a/1auax.

Haxomuth ocu (MM IEHTPHI) CUMMETpUU (UTYp, TNPUMEHSATh IBHXKEHUS IUIOCKOCTH B
MPOCTEHIINX CIIydasiX.

IIpuMeHsATh oMy4eHHBIC 3HAaHUS HA IIPAKTUKE — CTPOUTHh MaTEMAaTUYECKUE MOJIEIH UL 3a/1a4
peanbHON XU3HM M HPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM I0J00us |

TPUTOHOMETPUYECKUX PYHKIMI (TIOJB3YSCh, IIe HE0OX0IUMO, KaJIbKYISITOPOM ).

®opmbl yuéTa padoueil mporpaMMbl BOCIIUTAHMS B padoyeil mporpamMMe 1o reOMeTpHu.
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PaGouas mporpamma BocnuTanuss MAOY «COIIl Ne24y peamusyercss B TOM 4HCIE W 4epe3
MCI0JIb30BaHUE BOCIUTATEIBHOIO TOTEHIIMANIAa YPOKOB IeOMETpUU. JTa paboTa OCYyIIECTBISIETCS B

cnenyromux Gpopmax:

- [loOyxxnenne obydaromuxcsi coOII0AaTh Ha YPOKE OOIIENPUHATHIE HOPMBI MTOBEACHHUS, MTPaBUIIa
OOIICHUS CO cTapmKMHU (MEeJarorudecKuMu pabOTHHKAMHU) W CBEPCTHHKAMU (0OydaromIMMucs),
NPUHIMIB y9eOHON JMCIUIUIMHBI U caMoopranu3anuu. [IpuBiedenre BHUMaHUs 00yJaromuxcs K
IICHHOCTHOMY aCIIeKTy U3y4aeMbIX Ha YPOKaX IIPEIMETOB, SBIICHUI, COOBITHH Yepe3: JeMOHCTPALINIO
OOyYarIIMMCsT ~ MPUMEPOB  OTBETCTBEHHOIO,  TPa)KIaHCKOTO  TIOBENEHHS,  IPOSBICHUS
YeJIOBEKOIIO0US U 100pOCEepIeUHOCTH — OOpalleHue BHUMAHUS Ha SIPKUX JAedTeleld KyIbTYpHI,
CBSI3aHHBIX C M3YYaeMbIMH B JaHHBII MOMEHT T€MaMH, Ha TOT BKJaJ, KOTOPHI OHU BHECIH B
pa3BUTHE HAIlIeH CTPaHbl M MHPA, HAa JOCTOMHBIE TOJpakaHKsI TIPUMEPHI UX JKU3HU, HA MOTUBBI X
MOCTYIKOB; — HCIOJb30BaHUE HA YpOKax MH(OpMAIUK, 3aTParuBarolleii BayKHbIE COLMAJIBHBIC,

HPAaBCTBCHHBIC, STUYCCKHUEC BOIIPOCHL

Hcnonp3oBaHWe BOCHUTATENBHBIX BO3MOXHOCTEH COAepXKaHHUS y4eOHOro mpeaMmeTa s
dopmupoBaHus y OOYy4alOUIMXCS POCCUHCKUX TPATUIMOHHBIX TyXOBHO-HPABCTBEHHBIX U
COLIMOKYJbTYPHBIX IICHHOCTEH Yepe3 mo100p COOTBETCTBYIONIMX TEKCTOB JIJIsi YTSHHS, TPOOJIEMHBIX

CUTyalui JI1sl 00CYX/IeHUS B KJlacce

- MaunuupoBanue 00CYXICHUH, BRICKa3bIBAHUI CBOETO MHEHHS, BEIPAOOTKH CBOETO JIMYHOCTHOT'O

OTHOLICHUS K U3YUACMBIM JIMI[aM, ITIPOU3BCACHUAM XYI[O)KGCTBGHHOI;'I JIMTCPATYpPhbl U UCKYCCTBA.

Bxirouenue B YPOK MUI'pPpOBBIX MpoHcayp, KOTOPLIC IMOMOTalOT HNOAACPKATb MOTHBAIIHUIO
O6y‘laIOIlII/IXC$I K NOJIYUYCHHUIO 3HaHI/II>'I, HaJIQXKUBAHUIO TTO3UTHBHBIX MEKJIMUHOCTHBIX OTHOIIICHUM B

KJIacce, MOMOTal0T YCTAHOBJICHHUIO JOOpOXKeNnaTeIbHOU atMoc(epbl BO BpeMsl ypoKa.

[IpumeHeHne Ha YpOKEe HHTEPAaKTHBHBIX (GOpM pabOThl, CTUMYIMPYIOMUX MO3HABATEIbHYIO

MOTHBAIIUIO 06yqa10u11/1xc>1.

[Ipumenenue rpynnoBoil paboTel MM pabOThl B Mapax, KOTOPbIE CIHOCOOCTBYIOT Pa3BUTHIO

HaBBIKOB KOMaH/IHON PaOOThI ¥ B3aUMOICHCTBUIO C IPYTUMHU 00 yIAIOITUMHU CSI.

BeiOop ¥ uCHOIB30BaHME HA YpPOKaX METOJOB, METOAMK, TEXHOJOIUH, OKa3bIBAIOIIUX
BOCITMTATEILHOE BO3/ICHCTBHE HA JUIHOCTh B COOTBETCTBHHU C BOCIIMTATEIHLHBIM HAEaI0M, IIETBI0 B

3agadaMi BOCIIUTaHHA.
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WNuunuupoBaHue M MOJNJEPKKAa MCCIEI0BATEIbCKON NEATENbHOCTH IIKOJIBHUKOB B (opMme
BKJIFOUEHUS B YPOK Pa3JIMYHbIX HCCIIEA0BATENbCKUX 3a/1aHUH, YTO AT BO3MOXKHOCTbH 00 y4atoLMMCsI
IpUOOPECTH HABBIKM CaMOCTOSATEIbHOI'O PEIICHUS TEOPETUUECKON MpPOOJIeMbl, T€HEPUPOBAHUS U
oopmiieHUsT COOCTBEHHBIX TMIIOTE3, YBA)XKUTEIHHOI'O OTHOLIEHHS K UYXKUM HAEIM, MyOIMYHOro

BBICTYIIJICHHUS, apTYMCHTUPOBAHUA U OTCTaMBAHUSA CBOCH TOYKHU 3pCHUA.

- Y CcTaHOBJICHHE YBAKHUTEIbHBIX, IOBEPUTEIBHBIX, HEQOPMAIBLHBIX OTHOIICHUH MEXIY YUUTEIEM U

YUCHUKAaMHU, CO3aHHUEC HA YpOKax 3MOHI/IOH3J’ILHO‘KOM(1)OPTHOI>1 CpCabl.

13



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
N KosnuecrBo yacos JIEKTPOHHBIE
i HaunMeHoBaHMe pa3ieioB U TeEM (uudposbie)
n/ Kourposnbubl | Ilpakruyecku
NpOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
n e padoTsI e padoThI
pecypcsl
[Ipocrelimme reomerpuyeckue GUrypsl 1 UX
P P duryp bu6moreka [JOK
1 cBoiicTBa. MI3MepeHne reoMeTpruy ecKux 13 2
https://m.edsoo.ru/7f415e2e
BEJIMYUH
bu6moreka [JOK
2 TpeyronbHukH 19 1 1
https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE TPsMbIE, CYMMa YTIJI0B 28 . 3 bubmotexa [JOK
TpeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTB U KpyT. [ 'eoMmerpuyeckue . ) ) bubmuotexa [JOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6moreka [JOK
5 [ToBTOpeHue, 0600IICHIE 3HAHUI 1 1 1
https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 63 4 8

I[TPOTPAMME
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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

No KoauuecTBO 4acoB
HaunMeHoOBaHMe pa3iejioB U TeEM yieKTPOHHbBbIE (I POBBIE)
n/ Kourpoabust | Ilpakruueckn
NPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
I e padoThI e padoTsl
bub6muorexa IIOK
1 YeTplpEXyroIbHUKI 12 1
https://m.edsoo.ru/7f417e18
Teopema @aneca u reopema o
but6moreka [JOK
2 IIPONOPLIMOHATIBHBIX OTPE3KaX, 0100HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJIbHUKHU
[Tmomans. Haxoxaenue niomaaen
bub6morexa IIOK
3 TPEYTOJIbHUKOB U MHOTOYT'OJIbHBIX (PUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomanu nogo0HBIX GUryp
4 Teopema Iludaropa u Hauana 10 1 bubmmoreka [IOK
TPUTOHOM ETPHH https://m.edsoo.ru/7f417e18
VYTiIBl B OKpYKHOCTH. BricanHsie u
. OMMCAHHBIE YEThIPEXYT OJIbHUKH. 13 . bubmotexa [JOK
KacaresnbHble kK OkpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEHN
bu6moreka [JOK
6 IToBTOpEHUE, 0000IICHIE 3HAHUM 4 1

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

OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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9 KJIACC

No KoauuecTBO 4acoB
HaunMeHoOBaHMe pa3iejioB U TeEM DyieKTPOHHbBbIE (I POBbBIE)
n/ Kourpoasubl | I[Ipakruyecku
NPOrpaMMmbl Bcero oOpa3oBaTesibHbIE pecypchl
I e padoTsI e padoTsl
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB H 16 L bubmmoreka [IOK
CHHYCOB. PermieHue TpeyroisHuKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogobus. Merpuueckue 10 ) bubmmoreka LIOK
COOTHOIICHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6morexa IIOK
3 BexTtopsl 12 1
https://m.edsoo.ru/7f41al2c
bub6moreka [JOK
4 JlexapTOBBI KOOPIMHATHI HAa MNIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJILHUKH. J[TMHA
bubmorexa [IOK
5 OKPYXKHOCTH H TLJIOIIAJIb KpyTa. 8
https://m.edsoo.ru/7f41al2c
Brruncnenue nnomaaen
bubmuoreka [IOK
6 JIBMOKEHUS TIIOCKOCTH 6
https://m.edsoo.ru/7f41al2c
. [ToBTOpEHue, 00001IEeHNE, CUCTEMATH3 AU . ) bubmmoreka [JOK

3HAaHUH

https://m.edsoo.ru/7f41al2c
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https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
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OBLIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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ITOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KommuectBo yacos
N3 Hux N3 Hux DeKTpOHHBIE U POBBIE
Ne Tewma ypoxka
Bcero KOHTPOJBHBIX IPAKTUYCCKHU 00pa3oBaTENbHBIE PECYPCHI
paboT X pabor
Pa3nea 1. Ilpocreiimme reoMmerpudyeckue (purypbl u ux cBoiictsa. U3mepenune reomeTpuyecKnx BeJIUIUH
1 Touxku, npsiMble, OTPE3KU 1 bubmotexa [IOK
https://m.edso00.ru/8866b724
9 Jlyd u yron 1 bu6mmotexa [IOK
https://m.edso00.ru/8866ch6a
3 CpaBHEHUE OTPE3KOB U YTJIOB 1 bubmorexa [JOK
https://m.eds00.ru/8866c5c0
4 JlnuHa oTpeska 1 bubmuotexa L{OK
https://m.edso00.ru/8866c7be
Enununiel nsmepenus. U3meputenbHbie
5 WHCTPYMEHTHI 1
Ypox-npakxmuxym "Hzmepenue
6 ompe3kog" 1 1
7 I'panycnas mepa yria 1
8 N3mepenue yrios 1
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https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be

Ypox-npaxmuxym "Hzmepenue yenos"

9 1
10 CMexXHbIe U BEpPTUKAJIbHBIE YTJIbI 1 bubmorexa [IOK
https://m.edso0.ru/8866c3ea
11 CMexHbIe U BEpPTUKAJIbHBIE YTJIbI 1
12 [lepnenaukynspHble TpSIMbIe 1
Ypok cucremaTu3anuu U 0000IIeHHS
13 3HaHUHU 1
Pa3znen 2. TpeyroJibHUKHT
14 Tpeyronbuuk. [lepumerp TpeyrosibHUKa 1
5 Pemenne 3azla:1 o teme "Ilepumerp . Bu6mmoreka [JOK
TpeyroibHIKA https://m.eds00.ru/8866ce80
16 [IepBblii MpU3HAK paBEHCTBA . Bu6morexa [IOK
TpEYTOJILHUKOB https://m.edsoo.ru/8866d1fa
17 Pemenne 3agay Ha 10Ka3aTeIbCTBO 1 bu6moreka [JOK
https://m.edso0.ru/8866d34e
18 [Tepnenaukyisp k npsamon. MenuaHsl, . Bu6mmoreka [JOK
OMCCEKTPHUCHI U BHICOTHI TPEYTOJIbHUKA hitps://m.eds00.ru/8866e01e
Pemenune 3agay no teMe
19 "[leprienauKysip K npsimoii. MeauaHsl, 1

OMCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA"
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https://m.edsoo.ru/8866c3ea
https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e

20

CaoiicTBa paBHOOEIPEHHOT O

TpeyroJibHUKa

’1 Pentenne 3amau mo treme CBOI/ICT']'3a Bu6uorexa IJOK
PaBHOOEAPEHHOT O TPEYTOJIbHUKA https://m.edso0.ru/8866e88e

29 Pemenue 3aau Ha 10Ka3aTEIHCTBO
Bropoii mpu3Hak paBeHCTBa

23 TPEYTroJIbHUKOB
Pemenue 3aay Ha 10Ka3aTeNbCTBO MO

24 Teme "BTopol npu3Hak paBeHCTBa bubanorexa LIOK
TPEYroNbHUKOB" https://m.edso00.ru/8866e9ec
Tperuii npu3HaKk paBeHCTBA

25 TPEYTOJIbHUKOB
Pemenue 3aay Ha 10Ka3aTENbCTBO MO

26 teme "Tpetuil npu3HaK paBeHCTBa bubmnorexa LIOK
TPEyroIbHAKOB" https://m.edso00.ru/8866d6fa

. Pemenne 3anau no teme "[IpuzHaku Bu6mioreka [IOK
11apajlIe/IbHOCTH ABYX HPAMBIX https://m.eds00.ru/8866d880

- XPOK - NPAKMUKYM . bubmuoreka IIOK

IIpusnaxu pasencmea mpeyeorbHuKos https://m.edso00.ru/8866d880

Ypok 00001IeHNs U CHCTeMaTH3aIlu1 Bu6motexa [JOK

29 3HaHUHU

https://m.edso00.ru/8866e26¢
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https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c

KonTposabnas paéora

30 «TpeyroabHuKmn» 1
31 OKpy>XHOCTb 1 bubmoteka IJOK
https://m.edso0.ru/8866e3a2
32 [Tpumepst 3a1a4 Ha TOCTPOCHUE 1
Paznen 3. [1apajienbHble MpsiMbIe, CYMMa YIJIOB TPEYroJIbHHKA
33 Omnpenenenue mapamienbHBIX MPSIMBIX 1
[Mpu3HaKy MapaiaenbHOCTH JBYX BuGmorexa [TOK
34 1
HIPAMBIX https://m.edso0.ru/8866eb22
Pemenue 3amau no treme "IlpusHaku
35 MapajuIeIbHOCTH ABYX MPSIMBIX" 1
Ilpakmuueckue cnocodwvl Bu6mmoreka LIOK
36 NocmpOoenuz napanieoHbLY NPAMbLY 1 https://m.edsoo.ru/8866echc
37 AKCHOMBI T€OMETPUH 1 bu6motexa [IOK
https://m.edso00.ru/8866ef64
38 Axcroma napasuieTbHBIX TMPSMBIX 1
Teopemsl 06 yriax,
39 00pa30BaHHBIX JIBYMS 1 Brbmiorexa LIOK
IapasuIe bHbIMU IPAMbBIMA U CEKYLLCH https://m.edso00.ru/8866f086
40 Penenue 3a/1a4 Ha TOTOBBIX YEPTEKAX 1
a1 Pemenue 3a1ad mo reme "TeopeMbl 00 1

yriax,
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https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086

00pa30BaHHBIX JBYMS
napajuieIbHbIMK IPSIMBIMU M CEKYyIIei'

Ypox - npakmukym
"Teopemvl 06 yenax,

42 00pa308aHHbIX 08YMs
napaiienbHulMu nPAMbIMU
u cexyweu"”
VYTIIbI ¢ COOTBETCTBEHHO MapaiIeIbHBIMU

43 WM TIEPIICHIUKYIIIPHBIMHU bu6morexa [IOK
CTOPOHAMHU https://m.edso0.ru/8866f3b0
Ypok 00001IeHNs U CHCTeMaTH3aIlu1

44 3HAHUU

45 Teopema 0 cymme yrioB TpeyrojabHUKA

16 Teopema o cymme yrioB TpeyrojibHUKA bubmotexa LIOK

https://m.eds00.ru/8866f630

OcTpOoyrobHbIN, TPSIMOYTOJIBHBIN U

47 TYIIOYTOJBHBIIL bu6mmoreka [JOK
TpeyTONBHIKH https://m.edso00.ru/8866f8ba

48 Pemenne sanazi no teme "CyMMa yrioB Bu6mmoreka [JOK
TpEYyrojlbHNKa https://m.edsoo.ru/8866fase
Teopema 0 COOTHOLIEHUH

49 MEX1y CTOPOHAMH U yTIIaMu

TpeyrojJbHUKA
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https://m.edsoo.ru/8866f3b0
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e

HepageHcTBO TpeyronbHuKa

bu6moreka [JOK

S0 https://m.edso0.ru/8866fe6e
Hekoropslie cBoiicTBa U TPU3HAKHT Bu6morexa IJOK
>1 TPAMOYT OJILHBIX TPEYT OTLHIKOB https://m.eds00.ru/88670800
57 [Tpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX bubmorexa IJOK
TPEYroIbHUKOB https://m.eds00.ru/88670e9a
53 Pewenne 3agau no reme
"[IpssMOyTOIbHBIE TPEYTOJIBHUKH"
PaccTosinue ot Touku 10
54 npsiMoil. PaccrosiHue mexy
napajuieIbHbIMHA MPSIMBIMUA
55 [TocTpoenue TPEYrobHUKA MO TPEM bubmioreka [JOK
STIeMeHTaM https://m.eds00.ru/8867013e
56 CBoiicTBa OMCCEKTPUCHI yTriia bubmorexa [IOK
https://m.eds00.ru/88670508
CBolicTBa CEpeIUHHOTO TIEPIICHIUKYIIApa
57 K OTPE3KY
Pemenue 3agau o reme BuGmorexa [[OK
>8 "FeOM"eTqueCKOG Meeto https://m.eds00.ru/88670a62
TOYEK
59 Ypok 000011eHNS U CUCTeMaTH3AIUN
3HaHUU
KonTpoabnas paéora Bu6mmoreka [JOK
60 «[apajeibHble IPAMbIE, CYMMa

YIJIOB TPEYroJIbHUKOB»

https://m.edso00.ru/8867103e

Pa3nen 4. OxkpyxHoCcTh M KpYr. ['eoMeTpHYecKue NoCTpoOeHUs
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https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e

CBoiicTBa AMAMETPOB U XOPJ

61 OKPY/KHOCTH. 1
KacarenbHas K OKpyKHOCTH
Brniucannas u onucanHas bu6moreka [JOK
62 1
OKPY>XHOCTH TPEYTroJbHUKA https://m.eds00.ru/88671188
63 FemeHHe 3a7a4 1Mo TeMe . Bu6motexa LIOK
Oxpyacaocts. Kacatenbas i https://m.eds00.r/886712d2
OKPY>KHOCTH"
Pewienue 3anay Ha
64 JIOKa3aTeNIbCTBO IO TEME 1 1 bubmorexa [JOK
"OxpyxHoctb. KacaTenbHas K https://m.edso00.ru/88671462
OKpY>KHOCTH"
65 CummeTpuyHble GUTYPbI 1 bu6mmoreka IIOK
https://m.eds00.ru/886715b6
66 Vpok 00001IeH s U CHCTEMATH3aIlu1 1 bu6mmoreka IIOK
3HaHUH https://m.eds00.ru/886716ec
67 KonTtpoabHast padora « OKpYy’KHOCTH H 1 1
Kpyr. 'eomeTpryecKkue mocTpoeHus»
Pa3nen S. [loBTOpenue, 00061eHne 3HAHUI
68 YPpOK HTOrOBOI'O TOBTOPEHUS 1 1 1 bubmoreka IIOK
https://m.eds00.ru/886719bc
OBUIEE KOJIMYECTBO YACOB I10 68 4 8

[TPOI'PAMME
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https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
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8 KJIACC

Tema ypoxka

KommuectBo yacos

W3 Hu3
Bcero | KOHTpOIBHBIX

paboTHI

W3 aux
MPAKTHYECKUX

paboTHhI

DneKTpOHHBIE TU(PPOBHIE

00pa3oBaTeIbHbIE PECYPChI

Pa3znen 1. YeThIpéxyrobHUKH

1 [Tapannenorpamm, €ro npu3HaKku u 1 bubmorexa [JOK
cBOlicTBa https://m.edsoo0.ru/88671af2
) [Tapannenorpamm, ero npu3HaKku u 1 bubmorexa [JOK
CBOICTBa https://m.edsoo.ru/88671ca0
3 [Tapannenorpamm, ero npu3Haku u L bubmorexa [{OK
cBOlicTBa https://m.edso0.ru/88671ca0
YacTHble cydau mapaiesorpaMMoB
bubmioreka [IOK
4 (IpsAMOYTOJILHUK, pOMO, KBaJpaT), UX 1
5 https://m.edso0.ru/88671dea
MPU3HAKU U CBOMCTBA
YacTHble caydyau napauiesaorpaMMoB
bu6moreka [JOK
5 (mpsAIMOYT OJIBHUK, pOMO, KBapaT), UX 1

MPU3HAKU U CBOMCTBA

https://m.edso0.ru/88671120
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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

YacTtHble ciydau napajiesorpaMMoB
bubmoreka [JOK
6 (IpsAMOYTOJILHUK, pOMO, KBapaT), UX 1
https://m.edso0.ru/8867209¢c
MPU3HAKU U CBOMCTBA
bubmioreka [IOK
7 Tpaneuuns 1
https://m.eds00.ru/88672358
bu6moreka [JOK
8 PaBHOOOKas 1 IpsSIMOYTOJIbHAS Tpareuu 1
https://m.edso0.ru/8867252e
bu6moreka [JOK
9 PaBHOOOKAst ¥ IPSIMOYTOJIbHASI TpaIlCIuN 1
https://m.edso0.ru/88672858
bu6moreka [JOK
10 MeTon yaBOCHUS MEAHaHbl 1
https://m.edso0.ru/88672b14
bu6moreka [JOK
11 LlenTpanbHas cuMMETpUs 1
https://m.edso0.ru/88672b14
19 KonTtposbHas padora nmo reme 1 1 bu6motexa [IOK
"YeThIpEXyroJbHUKH" https://m.edsoo.ru/88672c9a
Paznen 2. Teopema ®@ajieca u TeopeMa 0 NPONOPUHOHAIBHBIX 0TPe3KaX, M0J00HbIe TPEYT0JIbLHUKH
13 Teopema @aneca u reopema o 1 bubmuotexa LIOK
MPOIOPLIMOHATBHBIX OTPE3KaxX https://m.edsoo.ru/8867337a
bu6moreka [JOK
14 Cpennss TMHUSA TPEYroJbHUKA 1
https://m.edso0.ru/88672e0c
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https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
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bu6moreka [JOK

15 Cpennsist TMHUS TPEYTroJbHUKA
https://m.edso0.ru/88672f38
bu6moreka [JOK

16 Tpaneuwus, e€ cpemHsis TMHUS
https://m.eds00.ru/88672358
bu6moreka [JOK

17 Tpaneuus, €€ cpeaHsas TMHUSA
https://m.edso0.ru/88673064
bu6moreka [JOK

18 [IponoprmonanbHbIe OTPE3KU
https://m.edso0.ru/88673794
bu6moreka [JOK

19 [TpornopimoHalibHbIE OTPE3KH
https://m.edsoo.ru/88673794
bu6moreka [JOK

20 LlenTp Macc B TpeyroJibHUKE
https://m.edso0.ru/886738fc
bubmioreka [IOK

21 [TooOHBIE TPEYT ONBHUKH
https://m.edsoo.ru/88673a78
bu6moreka [JOK

22 Tpu npusHaka nogo6us TPEyroJbHUKOB
https://m.edso0.ru/88673bae
bu6mmoreka [JOK

23 Tpu npusHaka nog00us TPEyroJbHUKOB
https://m.edso0.ru/88673d52
bu6moreka [JOK

24 Tpu npusHaka nogo6us TPEyroJbHUKOB
https://m.eds00.ru/8867400e

25 Tpu npusHaka mogo0us TPEyroJLHUKOB
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[Ipumenenue nogo0us Mpu pereHuu

26
MPaKTUYECKUX 3324

97 KouTtpoJsbHnas padora no reme bu6mmoreka LIOK
"Iloxo0HbIE TPEYTOJILHUKHA" https://m.edsoo.ru/8867445a
Pazgea 3. Ilnomans. HaxokaeHue miiomajaeii Tpeyrol1bHUKOB H MHOTOYro/1bHbIX puryp. Ilinomann nogodusix ¢puryp
CaoiicTBa mionaaei reoMeTpruIecKux bu6moreka [JOK

28 ¢buryp https://m.edso0.ru/886745fe
DopMyIIbl A1 TIIOIIAJIN TPEYT OJIbHUKA, bubmoreka [JOK

29 napasuiesiorpaMmma https://m.edso0.ru/88674860
@opMyIIbl AJId IJI0INAN TPEYT OJIbHUKA, bu6muotexa LIOK

%0 napasuieNiorpaMma https://m.eds00.ru/88674a22
DopMyJIbl AJIs IUIOIAANA TPEYT OJIbHUKA, bubmoteka [JOK

. napaiesiorpaMma https://m.eds00.ru/88674a22

29 @opMyJIbI AJIA IIJI0INAN TPEYT OJIbHUKA, bubmotexa LIOK
napasuiesorpaMma https://m.edso0.ru/88675288
DopMyIIbl A1 TITOIIAIN TPEYT OJIbHUKA, bubmuoteka [JOK

3 napasuiesiorpaMmma https://m.edso0.ru/8867542c

bu6moreka [JOK
34 BrruucieHue mioanei CaIoKHbIX GUTYp
https://m.edso0.ru/88674e78
35 [Tnomanu ¢uryp Ha kIeT4aTon Oymare Bromorexa HOK

https://m.eds00.ru/8867473e
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36 [Tnomanu nogo0HbIX Guryp 1
37 [Tnomanu nogo0HbIX Guryp 1
bu6moreka [JOK
38 3asauu ¢ MpaKTUYECKUM COJIEP’KaHuEM 1
https://m.edso0.ru/88675558
bubmioreka [IOK
39 3aiauu ¢ MPakTUYECKUM COJIep)KaHUEM 1
https://m.edso0.ru/88675684
40 Pemenne 3a1a4 ¢ moMONIBIO METOAA 1 bu6moreka [JOK
BCIIOMOTATEIbHOU TIOLIAIN https://m.edso0.ru/88674f90
41 KonTpoabHas paboTa no treme 1 1 bubmorexa [JOK
"Iaomans" https://m.edso0.ru/8867579c¢
Pa3nen 4. Teopema Ilndaropa u Hauana TpuroHoMeTpuu
bu6moreka [JOK
42 Teopema [udaropa u e€ npumeHeHue 1
https://m.edso0.ru/88675918
bubmioreka [IOK
43 Teopema Iludaropa u e€ npumeHenue 1
https://m.edso0.ru/88675918
bu6moreka [JOK
44 Teopema [lugaropa u e€ npumeHnenue 1
https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u e€ npumeHeHue 1
46 Teopema [ludaropa u e€ npumeHenue 1
47 OnpeneneHre TpPUrOHOMETPUYECKUX 1 bubmorexa [JOK

(GYHKIMI OCTPOTro yriia IpsSMOYyTOJIbHOTO

https://m.edso0.ru/88675d32
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TPCYroJIbHUKa, TPUT OHOMETPUICCKHUE

COOTHOLICHHA B IIPAMOYT' OJIbHOM

TPEYTOJIbHUKE
48 OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO buomorexa HOK
https://m.edso0.ru/88675f44

49 OCHOBHOE TPUT'OHOMETPUYECKOE TOKAECTBO

50 OCHOBHOE TPUT'OHOMETPUYECKOE TOKAECTBO

51 KounrpoJubHas padora no reme "Teopema L bu6motexa [IOK
Iudgaropa u Hayana Tpuronomerpun" https://m.edso0.ru/8a1407e8

Pa3nen S. Yrubl B okpy:kHOCTH. BiucanHble 1 onMcaHHbIe YeThIpexyroiabHukH. KacaTenbHble k okpyxHocTu. Kacanmne
OKPYKHOCTel

BrucanHble U IEHTpaJIbHbBIE YTIIbI, YT O bu6mmoreka LIOK

> MEX]y KacaTeIbHOU U XOPI0i https://m.edsoo0.ru/8a1415b2
BnucanHsle 1 IEHTpaIbHbBIE YTIIIbI, YT O bubmotexa LIOK

>3 MEX/y KacaTeJIbHOU U XOpI0i https://m.edso0.ru/8a141940
BrircanHbie U LIEHTpAIbHBIE YIJIbI, YT O bubmuoteka [JOK

> MEX1y KacaTeIbHOU 1 XOPI0i https://m.edsoo.ru/8a141b34

55 VYTiabl MeXAy XOpAaMH U CEKYLIUMHU

56 VYTiabl MeXAy XOpAaMH U CEKYLIUMHU
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Bnoucanneie 1 onmcaHHBIE

) bubmoreka [JOK
o7 YeThIPEXYT OJIBHUKU, UX MTPU3HAKH U
https://m.edsoo.ru/8a140f86
CBOMCTBA
Bnucannbsie u onucaHHbIe
bubmioreka [IOK
58 YETBIPEXYTOJLHUKH, UX TTPU3HAKH U
https://m.edsoo0.ru/8a1416d4
CBOICTBA
Bnucannbie u onucaHHbIe
bu6moreka [JOK
59 YETBIPEXYTOJIbHUKH, UX TPU3HAKH U
https://m.edsoo0.ru/8a1416d4
CBOICTBA
IIpumeHeHrE CBOWCTB BIIMCAHHBIX U
60 OIMKMCAHHBIX YETHIPEXYT OJLHUKOB ITPU
PEIICHUH TeOMETPUUECKHUX 3a/1a4
[IpumeHeHne CBOMCTB BIIMCAHHBIX U
61 OINMHMCAHHBIX YETHIPEXYT OJTLHUKOB MPHU
PEIICHHH TeOMETPUUECKHUX 3a/1a4
B3anMHoOe pacrionoxkeHue AByx bubmmotexa I{OK
62
OKPY)KHOCTEH, 001I[1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
bu6moreka [JOK
63 Kacanue okpysxHocreit

https://m.edsoo.ru/8a1410a8
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KountpoJabHnas padora no teme "YrJibl B

bubmoreka [JOK
64 OKPY:KHOCTHU. BrincanHble 1 onucaHHbIEe 1
https://m.edsoo.ru/8a141c88
YeTbIPeXyroJbHUKHN'"
Pa3nen 6. IloBTopenne, 0000menne 3HAHUI
65 IToBTOpEHNE OCHOBHBIX MTOHITUI U METO 0B 1 bu6mmotexa [IOK
KypcoB 7 U 8 kj1accoB, 0000IIeHE 3HAHUIA https://m.edsoo.ru/8al41ddc
66 IToBTOpEHHE OCHOBHBIX MOHATHI U METO/I0B 1 bu6moreka [JOK
KypcoB 7 u 8 ki1accoB, 0000IIeHE 3HAHUI https://m.edsoo.ru/8al41lefe
bu6moreka [JOK
67 HTorosasi kKoHTpoOJIbHAs padoTa 1
https://m.edsoo.ru/8a142368
68 [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOA 0B L bubmorexa [{OK
KypcoB 7 u 8 kiiaccoB, 00001IeHr e 3HAaHU I https://m.edsoo.ru/8al420ac
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOIT'PAMME
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9 KJIACC

KomnuectBo uacos

N3 Hux U3 Hux DneKTpOoHHBIC TU(POBHIE
No Tema ypoxka
Bcero | KOHTpOIBHBIX MPaAKTHYECKUX 00pa3oBaTeNbHBIC PECYPCEI
paboT paboT
Pa3znen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Penienne TpeyrojJibHMKOB
1 OnpeneneHre TPUrOHOMETPUYECKHUX 1 bubmotexa [JOK
¢byHkuuii yriaos ot 0° go 180° https://m.edsoo.ru/8al424bc
2 @opMyIIbl IPUBEACHUS 1
Bbu6nunoreka [JOK
3 Teopema o mIOMmAIM TPEYroJIbHUKA 1
https://m.edsoo.ru/8a14336¢
4 Teopema cunycoB 1
bubmioreka [IOK
5 Teopema cuHycoB 1
https://m.edsoo.ru/8al42d5e
but6imoreka [JOK
6 Teopema kKocHHYCOB 1
https://m.edsoo.ru/8al42e8a
7 Teopema KOocHHYCOB 1
o Haxoxaenue qjimH CTOPOH U BEJIMYHUH 1
YTJIOB TPEYT OJIbHUKOB

34


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

9 Haxoxnenue 1jimH CTOPOH U BEIWYHH 1 bubmmoreka LIOK
YIJI0B TPEYT OJIbHUKOB https://m.edso0.ru/8a1430b0
Bbu6nunoreka [JOK
10 Pemenue TpeyroiabHUKOB 1
https://m.edsoo.ru/8al42ac0
but6mmoreka [JOK
11 Pemenune TpeyroibHUKOB 1
https://m.edsoo.ru/8al42ac0
but6imoreka [JOK
12 Penienue TpeyroinbHUKOB 1
https://m.edsoo.ru/8al42ac0
bubmorexa [IOK
13 Pemenue TpeyroibsHUKOB 1
https://m.edsoo.ru/8al42ac0
14 [IpakTHUeckoe MpUMEHEHNE TEOPEM L bubmmorexa [IOK
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8a142c3c
15 [IpakTyeckoe mpuMeHEHUE TEOPEM 1
CHHYCOB U KOCHHYCOB
16 KonTtposbHas padora no teme ""Pemenue 1 L bu6motexa [IOK
TPeyroJbHUKOB" https://m.edsoo.ru/8a14392a
Pasnea 2. [lpeoOpa3oBanue nogodus. MeTpuyeckue COOTHOIIEHUSI B OKPYKHOCTH
bubmuorexa [IOK
17 [TonsiTre 0 mpeoOpazoBaHUU TO100US 1
https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE 3JIEMEHTBI ITOI00HBIX L but6mmoreka [JOK
buryp https://m.edsoo.ru/8al43de4
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COOTBETCTBEHHBIE DJIEMEHTHI ITOI00HBIX

19
duryp
TeopeMa o mpou3BenEHUH OTPE3KOB XOP/,
bub6moreka IIOK
20 TeopeMa O MPOU3BEACHUH OTPE3KOB
https://m.edsoo.ru/8a14406e
CEeKYIIIMX, TeoOpeMa O KBaJpaTe KacaTeabHON
Teopema o npousBeeHUN OTPE3KOB XOP,
bubmoreka [IOK
21 TeopeMa O MPOU3BEACHUM OTPE3KOB
https://m.edsoo.ru/8al441a4
CEeKYILIMX, TeOpeMa O KBaJipaTe KacaTeabHON
Teopema o mpousBeAeHUN OTPE3KOB XOP/,
bu6mmoreka [JOK
22 TEOpeMa O MPOU3BEICHUH OTPE3KOB
https://m.edsoo.ru/8al442da
CEeKYIIUX, TeOpeMa O KBaJIpaTe KacaTeabHON
93 [IpuMeHeHME TEOPEM B pELLIEHUU bubmmorexa [IOK
reOMETPHYECKHX 3a1a4 https://m.edsoo.ru/8a143f06
Y [IpumeHeHue TeopeM B pelieHun bu6motexa LIOK
TEOMETPUIECKUX 3a/1a4 https://m.edsoo.ru/8al443fc
o IIpumeHnenue TeopeM B peleHnu bubmmoreka LIOK
reOMETPHYCCKHX 3a/1a4 https://m.edsoo.ru/8a144578
KonTpoabHnas pabora no treme
i "IIpeoOpa3zoBanue moao0us. bubmmoreka LIOK

MeTpuueckne COOTHOLIEHUS B

OKpyxkHOCTH'"

https://m.edso0.ru/8al447a8
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Pa3nea 3. Bektopsl

. Onpenenenre BeKTOPoB. PU3HUECKUI U 1 bubmotexa [JOK
Te€OMETPUIECKUI CMBICIT BEKTOPOB https://m.edso0.ru/8a144960
28 CrnoxxeHue U BBIYMTaHUE BEKTOPOB, 1 bubmotexa [JOK
YMHO)KEHHE BEKTOPa Ha YHCIIO https://m.edsoo.ru/8a144a8c
29 CnoxeHue v BbIYMTaHUE BEKTOPOB, 1 bubmoreka [JOK
YMHO)KCHHE BEKTOPA Ha YHCIIO https://m.edsoo.ru/8a144d52
CrnoxeHne U BBIYMTAHUE BEKTOPOB,
30 1
YMHOXEHHE BEKTOPa HA YUCIIO
Pa3noxenue BekTopa no Jsym
31 1
HEKOJUTMHEapHBIM BEKTOPaM
Bbu6nunoreka [JOK
32 Koopaunatsl BekTopa 1
https://m.edsoo.ru/8al44fbe
CkansipHO€ MMPON3BEEHIE BEKTOPOB, €r0
bubmorexa [IOK
33 NPUMEHEHUE JIJTI HAaXOXKICHUS JJTMH U 1
https://m.edsoo.ru/8a14539c
yTJI0B
CkansipHoe mpou3BeIeHIE BEKTOPOB, €T0
bubimoreka [JOK
34 MPUMEHEHUE ISl HAXOXKJICHUS AJIUH U 1
https://m.edsoo.ru/8a14550e
yTJIOB
Bbu6nunoreka [JOK
35 Pemenue 3a1au ¢ mOMONIBIO BEKTOPOB 1
https://m.edsoo.ru/8al44c3a
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bubmuorexa [IOK
36 Pemenue 3a1a4u ¢ mOMOIIBIO BEKTOPOB 1
https://m.edsoo.ru/8a1458c4
37 [IpumeHeHne BEKTOPOB JIs pELIeHUS 3a/1a4 1
bu3uKn
38 KonTtposabHnas padora no teme 1 1 bu6motexa LIOK
"BekTopsbI" https://m.edsoo.ru/8a145b08
Pa3nen 4. JlekapToBbl KOOPAMHATHI HA IVIOCKOCTH
39 JlekapTOBBI KOOPAMHATHI TOYEK Ha 1
IJIOCKOCTH
bubmuorexa [IOK
40 VYpaBHeHue npsamoi 1
https://m.edsoo.ru/8a145c48
41 YpaBHeHME TPAMON 1
bubmuorexa [IOK
42 VYpaBHEHUE OKPYKHOCTH 1
https://m.edsoo.ru/8al4635a
13 Koopaunatsl Touek nepeceueHus 1 bubmoreka [IOK
OKPY>KHOCTH U TIPSIMOM https://m.edso0.ru/8a146620
MeToa KOOpAUHAT MPHU PELICHUH
44 r€OMETPUYECKUX 3a]1a4, IPAKTHYECKUX 1

3aaa4
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Meron KOOpIANHAT IPU PELLIEHUN

45 reOMETPUYECKHUX 3aJ1a4, MPAKTUUECKUX
3a1a4
Meron KOOpAMHAT IIPU PELLIEHUN
46 F€OMETPUYECKUX 3a]1a4, MPAKTHIECKUX
3a1a4
KonTpoabHas pabora no reme
but6imoreka [JOK
47 "JlekapTOBbI KOOPAUHATHI HA
https://m.edsoo.ru/8al146e0e
miockocru"
Pazgea S. IlpaBuiibHbIe MHOTOYTOJIBHUKH. J[JTHHA OKPY/KHOCTH U INIOLIAAb Kpyra. Belunciienue niomaaeu
48 [IpaBuibHBIE MHOTOYTOJIBHUKH, Bbu6nunoreka [JOK
BBIYHCIIEHHE UX DIIEMEHTOB https://m.edsoo.ru/8al46fda
but6mmoreka [JOK
49 Yucno . JlnvHa OKpyKHOCTU
https://m.edsoo.ru/8a1472c8
but6imoreka [JOK
50 Yucno n. JlnmMHa OKPYKHOCTH
https://m.edsoo.ru/8al4714c
o1 JlnHa 1yTy OKPYKHOCTH
bubmuorexa [IOK
52 Panuannas mepa yria
https://m.edsoo.ru/8al4714c
Bbu6nunoreka [JOK
53 [Tnomans kpyra, cekTopa, CerMeHTa

https://m.eds00.ru/8al147426
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bubmuorexa [IOK

54 IInomane xpyra, ceKTopa, CerMeHTa 1
by P https://m.edso0.ru/8a147750
Bbu6nunoreka [JOK
55 [Tnomans kpyra, cekTopa, CerMeHTa 1
https://m.edso0.ru/8a147750
Pazaen 6. IBH:KeHUS ILIOCKOCTH
but6imoreka [JOK
56 [TonsaTre o IBMKEHUH TNIOCKOCTH 1
https://m.edsoo0.ru/8a147c82
bubimoreka [JOK
57 [TapanienpHbIN MEPEHOC, ITOBOPOT 1
https://m.edsoo.ru/8a147f16
bubmuorexa [IOK
58 [TapannenpHBIN IEpEeHOC, TOBOPOT 1
https://m.edsoo0.ru/8al147f16
59 [TapannensHbIN IEPEHOC, TOBOPOT 1
60 [TapannensHbIil IEpEHOC, TOBOPOT 1
61 [IpumeHeHne ABUKEHUN IPU PELLICHUN 1 bubmmoreka LIOK
3aja4 https://m.edsoo.ru/8a1480e2
KonTposbHasi paboTa mo remam
62 "TIpaBuJjibHBIE MHOTOYIOJIbHUKH. 1 1

OxpyxHOCTB. /IBHKeHUs M10cKOCTH"

Pa3nen 7. IloBTOpenue, 06001eHne, cuCTeMaTH3ANMS 3HAHU
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63

[ToBTOpeHue, 0600IIeHNE, CUCTEMATH3AIUS
3HaHui. I3MepeHre reoMeTpuIecKux

BCIIMYHH. Tpe}II‘OJIBHI/IKI/I

bu6mmoreka [JOK
https://m.edsoo0.ru/8a148524

64

[ToBTOpEHue, 006001IeHNEe, CUCTEMATH3AIUS
3HaHui. [lapannensHbie n

nepHeHANKYJISpHbIE IPsSMbIe

bubmioreka [IOK
https://m.eds00.ru/8a148650

65

[ToBTOpEHue, 0600IIeHNEe, CUCTEMATH3AIUS
3HaHUM. OKPYKHOCTb U KPYT.
I'eomerpuyeckune mocTpoeHus. YTJbl B

OKPY>KHOCTH

66

[ToBTOpEHue, 00006IIEHNE, CHUCTEMATU3AIUS
3HaHui. BricaHHEIEe U oMM CaHHbBIE

OKPYXHOCTH MHOI'OYT'OJIbHUKOB

67

HTorosas ko HTPOJbHas paﬁoTa

but6mmoreka [JOK
https://m.edso00.ru/8a148920

68

[ToBTOpEHue, 0600MIeHNE, CUCTEMAaTH3AIUS

3HAaHUHN

OBIIEE KOJIMYECTBO YACOB I1O
[NPOIT'PAMME

68
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OHEHOYHBIE MATEPUAJIBI

7 KJIACC

Ne

Tema KOHTPOIBHOI pabOTHI

dopma npoBeacHUS

Bpewms npoBenenus

IIpoBepsiemble ymeHuUs

Kontponbsnas pabora o reme

"TpeyrosbHUKN"

KP

40 MuHYT

Ctpouts 1 0003HaYaTh TPEYT OJIbHUK;

ME/IMaHy,0uCCEKTPUCY, BBICOTY
TPEYrOJIbHUKA; OKPYKHOCTb.
Beinonuars IIOCTPOEHUE

TPEYroJIbHUKA C MOMOUIbIO LIMPKYJIS
u JuHelku. HaxomuTe mnepumerp
TpeyrojpHuka. Pemarte 3amaum Ha
MpUMEHEHUE TNPU3HAKOB PpABEHCTBA
TPEYroJIbHUKOB W Ha MOCTPOCHUE
TPEYroJIbHUKA IO TPEM 3JIEMEHTAM C
MOJTHBIM paccyxaeHuemM u

J0Ka3aTCJIbCTBOM.

KontponbHas pabora no reme
"[TapasuienbHbIe IPSMBIE, CyMMa YIJIOB

TpPEeyroJbHUKA"

KP

40 MuHYT

Crtpouts u 0003Hay4aTh
napajenbHble npsmble. Paznuuats
COOTBETCTBEHHbIE, MPEIJIOKEHHBIX
YCIOBHM W HAaKpecT JeXalue Hu
OJTHOCTOPOHHME Yribl. CTPOUTH 3TH
yrabl. [loHMMaTh CMBICI aKCUOM U
oOpaTHOW Teopembl. Pemate 3amauun
Ha IIPUMEHEHHUE IIPU3HAKOB
MapajuleIbHOCTH  JBYX  IPSAMBIX.

Hcnonp30BaTh Npu pelIeHUU 3aaad
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TeopeMbl 00 yriax, o0pa3oBaHHBIX

napaJuiCJIbHbIMU ITPAMBIMU.

KonTtponbsHas pabora o reme

"OkpyHOCTb U Kpyr. ['eomerpuueckue

nocTpoeHus"

KP

40 MuHYT

Onpenensitb 2JIEMEHTHI
OKPY>KHOCTH u CBOICTBa
paBHOOEIPEHHOT O

TpeyrojbHHUKa.3HATh B3aUMHOE
pacIoNOKEHUE  HpsIMOM U
OKPY>KHOCTH, CBOMCTB
KacaTeJIbHOM M IPU3HAKOB
paBeHCTBA IPSIMOYTOJIbHBIX
TpeyroJbHUKOB.  IloHumaHune
CEpEAMHHOIO MEPIEHIUKYIIpa
U OUCCEKTPHUCH. BBINOTHATH
4epTexXu U 0POPMIIAThH pelLIeHHEe
3a1a4, OOOCHOBEIBAS KaKIbIH

mmiar.

HTorosast KOHTpOJbHAs paboTa

KP

40 MuHYT

ONEPHPOBATh MOHATUSAMHU: HUTYpa,
TOYKa, OTPE30K, IpsMas, Jyd, yroi,
TPEYTOJIbHUK, OKPYXHOCTH M KPYT;
pemarh 3aJadyd  Ha HaXOXKJEHHE
F€OMETPUYECKUX BEIWYUH (AJIMHA U
paccrosiHue, BEIIMYMHA yria);
pelieHre MpakTUYEeCKUX 3ajJad ¢
MIPUMEHEHUEM TPOCTEUIINX CBONCTB
¢buryp; TOpUMEHSTh Il pelIeHUs
3ajla4 reomeTpudeckue (akThbl, €Ciu
YCIIOBUSI UX NPUMEHEHHUs 3a/laHbl B

SIBHOU dopwme; MPUMEHSATD
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reOMETPUYECKHE (bakThI I
pemieHus 3axay, B TOM YHCIIE,
MPEANONIATAIONIMX HECKOJIbKO IIAaroB
pemenusi;  M3o0paxaTh THUIIOBbIE
mwiockue @urypsl u  Qurypsl B

IIPOCTPAHCTBE OT PYKH U C IIOMOIIBIO

WHCTPYMEHTOB. N3o0paxats
Tr€OMETPUIECKUE burypsi mo
TEKCTOBOMY u CUMBOJIbHOMY
OIHMCAHHUIO;

8 KJIACC

Tema KOHTPOJIBHOI pabOTHI

dopma npoBeacHUS

Bpewms npoBenenus

[IpoBepsiemble yMeHUS

KonTtponbHas pabora 1o reme

Pacno3naBath OCHOBHBIC BHJbI

I-ICTI:IpéX}’I‘O.HI:HI/IKOB, HUX 3JICEMCHTHI,

1 KP 40 MuHYT

" THIPEX YT OMEHHKH" MOJIb30BaThCA MX CBOMCTBAMHU IpU
pelIeHUH TeOMETPUUECKUX 3a/1auy.
Bnanete monsiTueM cpenHEd JUHHUU
TPEyTrOJbHUKA u Tpanemus,
n

KonrponeHas pabora no teme "Ilogo0OHb1e [PUMEHST WX  CBOWCTBA  TIPH

2 KP 40 MuHyT

TPEYroJIbHUKN"

pELIEHUN TEeOMETPUUYECKUX 3ajad.
[Tone3oBaTbest Teopemon @aneca u

TEOPEMOM O MPONOPIUOHATBHBIX
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OTpe3Kax, NPUMEHATh WX I
pelmIeHusT ~ IPAaKTUYECKUX  3ajad.
[lpumeHsTs  TpU3HAKK  MOAO0US
TPEYTrOJIbHUKOB B peueHnu

TCOMCTPUUCCKUX 3ada4.

KonTponsHas pabora o teme "[lnomans'

KP

40 MuHyT

Beruucisats (pa3mu4YHBIMU
Croco0aMu) TUIOIIAAb TPEYTOJIbHUKA
" 1jiomaan MHOT'OYT'OJIBHBIX (1)I/Iryp
[TpuMeHSATh HONy4YCHHBIE yMEHHUS B

IMPAKTUYICCKUX 3a/lavax.

KonrtponeHas pabora o reme "Teopema

[Tudaropa u Hauyana TpUroHOMETpUH"

KP

40 MuHYT

[Tonp3oBaTbes Teopemoit Iludaropa
JUIl  pELIEHHUs TEeOMETPUYECKUX U
npakTuyeckux  3agad.  CTpouThb
MaTEeMaTUYECKYIO MO/1Eb B
MPaKTHYECKUX 3ajayax,
CaMOCTOSITEJIBHO JeJaTh 4YEepTEX U
HaXOJUTh COOTBETCTBYIOLIUE JIJTMHBI.
Bnanets MTOHATHSIMU CUHYCa,
KOCHHYCa M TaHIeHca OCTpPOro yria
IPSIMOYT OJIbHOT'O TPEYrOJIbHUKA.
[Tonb30BaThCA HTUMU MOHATUAMHU AJIS

pelIeHNs IPAKTUYECKUX 3a1a4.

KonTponsHas pabora mo teme "Yriibl B
OKPYXHOCTH. BrincanHbIe v ONMCaHHbBIC

YEThIPEXYT OJILHUKHU "

KP

40 MuHYT

Bnaners mOHATHSAMU BIHCAaHHOIO U
LEHTPaJIbHOTO yIJla, HCIO0JIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIax, yriax
MEX]ly XOpAaMHU (CeKyIUMH) U yIiie
MEXAYy KacaTeIbHONM M XOpAOH MpH

PCIICHHUHA TCOMCTPUUCCKUX
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3amad.Bnagers MOHSITHEM
OIIMCaHHOT O YEeThIPEXYTOILHUKA,
IIPpUMCHATDH CBOWMCTBA OIHUCAHHOI'O
YETBIPEXYTOJIBHUKA IIPU  PELICHUU

3aaad.

HToroasi KOHTpOJIbHAS paboTa

KP

40 MuHYT

[IpumeHATH TOTy4YEeHHBIC 3HAHUS Ha
MpaKTUKE - CTPOUTH
MaTeMaTHYECKHE MOJEIH IS 3amad
peanbHOM JKM3HH W  MPOBOAHTH
COOTBETCTBYIOIIUE BBIYUCICHUS C
MIPUMEHEHUEM moxoous u

TPUTOHOMETPHU.

9 KJIACC

Tema KOHTPOIBHOI pabOTHI

dopma poBeneHUs

Bpewms nposenenus

[IpoBepsiemble yMeHUS

KonTponbHas pabora o teme "Pemienue

TPEYTOJbHUKOB"

KP

40 MuHYT

3HaTh TPUTOHOMETPUUCCKUC
(YHKIMM OCTPBIX YIJIOB, HAXOJUThH C
UX TOMOIIbIO Pa3JINYHbIC 3JIEMEHTHI
IPSIMOYT OJIbHOT'O TpEyroJIbHUKA.
[Tonb3oBaThcs bopmynamu
IIPUBCACHUSA n OCHOBHBIM
TPUTOHOMETPHUUCCKUM  TOXACCTBOM

IUII  HaxOoKIEHHS  COOTHOIICHUH
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MEXIY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU. Hcnons3oBare
TEOPEMBI CUHYCOB MU KOCHUHYCOB JJIS
HAaXOXKJIEHUS PA3JIUYHBIX 3JIEMEHTOB
TPEYTrOJbHUKA, MPUMEHATh UX MPHU

peuIcHnr recOMETpUICCKUX 3a/1a4.

KoutponbHas pabota 1o Teme
"TIpeoOpazoBanue moaoous. Merpruieckue

COOTHOIIEHMS B OKPYKHOCTH"

KP

40 MuHyT

Bnanets MOHATHSIMH
npeoOpa3oBaHUs noxoous,
COOTBETCTBEHHBIX 3JIEMEHTOB

nonoOueIx  uryp. ITloms3oBaThes
CBOWCTBAMU TIOJI0OHSI TPOU3BOIBHBIX
¢buryp, yMeTh BBIYUCISTH JUIMHBI U
HAXOJUTh YIJIbI y TOJO0HBIX (DUTYD.
[IpumeHsAT, cBOMCTBa I1OAOOUS B
MPaKTUYECKUX  3ajadax.  YMeTb
MPUBOJIUTH  MPUMEPHI  MOJOOHBIX
buryp B  OKpYyXamwIleM MHpe.
[Tons3oBaThCs TeopeMaMu 0
IIPOU3BENICHUH OTPE3KOB XOPH, O
MPOU3BECHUH OTPE3KOB CEKYIIHUX, O

KBaJipaTe KacaTeIbHOM.

KonTpomnbHas pabora o teme "Bexropsr”

KP

40 MuHYT

[Tonb30BaThCA BEKTOPaMH, IOHUMATh
UX TEOMETPHUYCCKHU U (pu3ndecKkuit
CMBICJI, IPUMEHATh HUX B PELICHUU
FeOMETPUYECKUX U (PU3UUYECKHUX
3a7ad4. ITpumensTe CKaJIIPHOE
IIPOU3BEICHNUE BEKTOpPOB JUISL

HaxO0XJACHUA JJIMH U YTI'JIOB
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KoutponbHas pabota o Teme "JlekapToBbl

KOOpJAMHATHI Ha TIJIOCKOCTH"

KP

40 MuHYT

[Tonb30oBaTbCd METOAOM KOOpAMHAT
Ha IIJIOCKOCTH, INIPUMCHATbL €ro B
peuenuu TEeOMETPUUYECKUX u

MPAKTUYCCKUX 3a/1a4.

KontponeHas pabora o remam
"[IpaBuIbHBIE MHOTOYT OJIbHUKH.

OKpyKHOCTb. JIBH>)KEHUS IITIOCKOCTH"

KP

40 MuHYT

Brnanerb mNOHATUSIMU MPaBUILHOTO
MHOT'OYTOJIbHUKA, JUTH bl
OKPY’KHOCTH, JUTUHBI yTH
OKPY’)KHOCTH M paJuaHHOU MephI
yria, yMeTb BBIYMCIATH IUIOUIA/lb
Kpyra u ero 4acted. I[IpumeHsATH
MOJYyYEHHbIE YMEHHUS B
MpakTHYEeCKUX 3anadax. Haxonuts
OCH WJIU I[EHTPbl CUMMETPHH (pUryp,
MPUMEHSATh JABUKEHHUS MJIOCKOCTU B

MPOCTENIINX CIIydasiX

HToroBast KoOHTpoJIbHAs paboTa

KP

40 MuHyT

[IpumeHsATh TIOTy4YeHHBIC 3HAHUS Ha
MpaKTHKE - CTPOHTH
MaTeMaTHYEeCKHE MOJEIH IS 3amad
peanbHOM JKU3HU U  TMPOBOAHTH
COOTBETCTBYIOIIUE BBIYUCICHUS C
MIPUMEHEHUEM moxoous u

TPUTOHOMETPUYECKUX (PYHKIIUH.
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MPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBLHOM ITPOT'PAMMBI

7 KJIACC

Kon
npoBepsieMor

0 pe3yJabTara

IIpoBepsieMble mpeAMeTHbIE Pe3Y1bTAThl 0CBOCHHUSI OCHOBHOM

06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTIO oﬁmero 06pa30BaHl/Iﬂ

6

I'eomerpus

6.1

Pacno3HaBaTh M3ydeHHBIE T€OMETPUYECKHE (PUTYpBI, ONPEAEIATh UX
B3aMMHOE pACIIOJIOKEHUE, H300paxkaTh TeoMeTpudeckue (GUrypsl,
BBIIIOJIHATh YEPTEXKU IO YCIOBHMIO 3a1auyd. V3MepsaTh JuHEHHbIE U
yIJI0BbI€ BEIMUYUHBL. PemaTh 3a1aun Ha BBIYMCIIEHUE IJIMH OTPE3KOB U

BCJIMYUH YTJIOB

6.2

Jenath rpyOyI0 OIEHKY JIMHEWHBIX U YTIIOBBIX BEJIMYMH MPEIMETOB B
peanmbHOM JKWU3HM, pPa3MEpOB MPUPOTHBIX O0O0BEKTOB. PaznmmuaTh

pPasMEpPhI 3TUX 00BEKTOB IO NOPAAKY BCIIMYUHBL

6.3

CTpOI/ITI) YEPTCIKU K TCOMCTPUICCKHUM 3aJladyaM

6.4

ITonw30BaThCs MNpHU3HAKaMH1 paBCHCTBA TPCYT'OJIbHUKOB, UCITIOJIB30BATH
IMPHU3HAKH U CBOMCTBaA paBH06ereHHBIX TPCYT'OJIbHUKOB IIPU PCIICHUHU

3aJga4d

6.5

HpOB OJUThH JIOrNYCCKHEC pacCyKaACHUA C HCIIOJIB30BAHHUECM

TCOMETPUICCKUX TCOPEM

6.6

ITonp3oBaThCs IIpU3HaKaMH PaBCHCTBA MpAMOYT OJIBHBIX
TPCYIr'OJIbHUKOB, CBOMCTBOM MCOHUAHBI, HpOBGZ[éHHOfI K THIIOTCHY3C

IPSIMOYTOJIBHOI'O TPEYI OJIBHHUKA, B PEILICHUH I€OMETPUUECKUX 3a1a4

6.7

OnpenensiTe NapauieNIbHOCTh MPSIMBIX C TOMOUIBIO YIJIOB, KOTOpHIE
obpazyer ¢ HUMH cekyluas. OnpenensiTs NapajielbHOCTh NPIMBIX C
MIOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW IPSIMOM A0 TOUYEK

JIpYrou npsMoun

6.8

PemaTe 3a1aun Ha KaeT4aTol Oymare
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6.9

[IpoBOoAMTH BBIYMCIEHUS U HAXOAWUTh 4YHUCIOBbIE U OYKBEHHbBIE
3HAYEHUs YIJ0B B T€OMETPUUYECKUX 33/1a4aX C UCIIOJIb30BAHUEM CYMMBbI
YIJIOB  TPEYrOJBHUKOB W  MHOIOYTOJBHHUKOB, CBOWCTB YIJIOB,
00pa3oBaHHBIX MPU MEPECEUEHUH JBYX MapajielbHbIX MPSAMBIX

ceKymeﬁ. PemaTtn MPaKTUICCKUE 3a/JaU Ha HAXOXACHUEC YT JIOB

6.10

Brnaners noHsATHEM reOMETPUYECKOr0 MECTa TOUEK. Y METh ONpenesiTh
OMCCEKTPUCY YIJla U CEPEAMHHBIN MEpHEeHIUKYJIIp K OTpPEe3Ky Kak

TCOMCTPUICCKUEC MECTA TOYCK

6.11

@opMyIUpPOBaTh OINpPEAENECHNUs OKPYXKHOCTHM M Kpyra, XOpAbl U
JUaMeTpa OKPYKHOCTH, IIOJIb30BaTbCd MX CBOHCTBAMHU. YMETh

IIPUMEHSATh 3TH CBOMCTBA IIPU PELICHUU 3a1a4

6.12

BiageTes mOHATMEM ONHCAHHOM OKOJO TPEYTrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ wueHtp. llomp3oBaThcs (akTamMu O TOM, 4YTO
OMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MIEpeceKatroTcs B OJHOM TOUKe, U O
TOM, YTO CEpEAMHHBIEC NMEPHEHAUKYIAPBI K CTOPOHAM TPEYrOJIbHUKA

MEPECEKarOTCsl B OIHOM TOUKE

6.13

Bnaners mnoHsATHEM KacaTelNbHOH K OKPY)KHOCTH, IIOJb30BaThCs
TEOPEMOH O MEpHEeHAMKYISIPHOCTH KacaTelbHOM U pajauyca,

MPOBEAEHHOI0 K TOUKE KaCaHUs

6.14

Ilons30BaThCA HpOCTCﬁMHMH TCOMCTPUYCCKMMHU HCPABCHCTBAMU,

IIOHUMAaTh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBO}II/ITB OCHOBHBIC TCOMCTPHUYCCKHC IIOCTPOCHHUSA C IIOMOUIbBIO

LHUPKYJIS U JTMHEHKH

8 KJIACC

Kon
npoBepsieMor

0 pe3yJabTara

IIpoBepsieMble MpegMeTHbIE Pe3yabTAThI 0CBOEHHS OCHOBHOI

00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'0 00111ero 00pa3oBaHusi

6

I'eomerpus
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6.1

Pacmo3naBath OCHOBHBIC BH/bI quBIpéxyFOJIBHI/IKOB, HUX DJIEMCHTHI,

MMOJIb30BAaThCS MX CBOMCTBAMH IIpH pCIICHHUU I'€COMETPHUYCCKHUX 3aaa4d

6.2

[IpuMeHsATE CBOWCTBA TOYKHM IMEPECEUYEHUsT MEAUAH TPEYrOJIbHUKA

(eHTpa Macc) B pelieHuH 3a/1a4

6.3

Brnagete moHATMEM CpedHEH JIMHUM TPEYrOJdbHUKA M TpANelHH,
IPUMEHATh HMX CBOMCTBA MNpPU PELHIEHUM TEOMETPUYECKUX 3a]ad.
[Tonb3oBaTbea Teopemont Paneca U TEOPEMON O MPONOPLHUOHAIBHBIX

OTpPE3Kax, NPUMCHATL UX OJId PCHICHUS ITPAKTUYCCKUX 3a/1av

6.4

[IpuMeHsATH TpPU3HAKKA TOAOOWS TPEYrOJbHUKOB B  pEIICHHH

TCOMCTPHUYICCKUX 3a/1av

6.5

[Tons3oBaThcst TeopeMoit [Indaropa ais pemeHus: reOMETPHUECKUX U
npakThyeckux 3agady. CTpouTh MaTeMaTHYeCKyld MOJAEIb B
MPAKTHYECKUX 3a]1a4aX, CAMOCTOSITEIILHO JIENIaTh YEePTEK U HAXOAUTH

COOTBCTCTBYIOIIUEC AJIMHBI

6.6

Bnaners moHATHSAMM CHHYCAa, KOCMHYyCa M TaHIE€HCA OCTPOro yria
IPSAMOYTOJIBHOT'O TPEYT OJIbHUKA. [1071630BaThCSl STUMU TOHATUAMU AJI51

PCHICHUSA MPAKTUICCKUX 3a4a4

6.7

Beraucasate (pa3audHBIMEA  CIOCO0AMHU) TUIONIAAb TPEYTrOJIbHUKA |
IUIOIIA M MHOI'OYTOJIbHBIX GUTyp (MOJB3YsCh, TI/I€ HEOOXOANUMO,
KaJbKyJaaTopoM). IIpuMeHsTh MONydeHHbIE YMEHUS B MPAKTUYECKUX

3aJgadax

6.8

Bragets NOHATHSMU BIUCAHHOTO M IIEHTPAILHOTO YTJIa, UCIOJIb30BATh
TEOpEMBI O BIUCAHHBIX YIJaxX, yriaxX MeXIy XOpAaMu (CeKyLIMMH) U
yrie MeXIy KacaTeIbHOW U XOPAOW IpPU PELIEHUH T'eOMEeTPUYEeCKUX

3aaad

6.9

BJ'IEIZ[GTB IIOHATUEM OIIKMCAHHOI'O I-IGTI:IpéX}/'l"OJ'HJHI/IKa, IIpUMCHATH

CBOMCTBA OMMCAHHOI'O I'IeTI:I];)éXyl"O.]'H:.HI/IKa IIpH PCHICHUHU 3a/1a4

6.10

IlpuMeHsiTh MOJYyYEHHbIE 3HAHUSI Ha TPAKTUKE — CTPOUTH
MaTeMaTUYEeCKue MOJAENIN JJIsl 3ajlad peajlbHOW KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME BBIYUCIICHUS C MPUMEHEHHEM TMOA00UA W

TPUTOHOMETPUH (TTONB3YSCh, TJI€ HEOOXOAMMO, KAJIbKYJISITOPOM)
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9 KJIACC

Kon
npoBepsieMor

0 pe3yJabTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJ1bTAThl 0CBOCHUSI OCHOBHOM

00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOOUTH C MX
MOMOIIIBIO PA3JIMYHBIE 3JEMEHTHl IPSIMOYTOJIBHOIO TPEYroJbHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEYroJbHUKOB»). Haxomuts (c

IIOMOIIIBIO KaanynﬂTopa) JJIMHBI U YTJIbI JJIA HeTaOJUYHBIX 3HAYEHHUH

6.2

[Tonb3oBaThCA ¢dbopmymnamu IIPUBECHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKAECTBOM [JIi HAXOXKJICHHSI COOTHOILIEHUM

MCKIAY TPUTOHOMETPUUICCKUMU BCIIMYNHAMU

6.3

Hcnonp30BaTh TEOpEMBbl CHHYCOB M KOCHHYCOB Il HaXOXKICHUSA
pa3IMYHbIX AJEMEHTOB TPEYIroJibHUKA («pEeLIeHUEe TPEYroJIbHUKOBY),

IMPUMCHSATD UX IMPHU PCIICHUN IT'COMCTPUUCCKUX 3aaa4d

6.4

Brnagetr moHsTHSIMU TIpeoOpa3oBaHUS TOJ00MS, COOTBETCTBEHHBIX
aieMeHTOB monoOHBIX ¢uryp. Ilonp3oBaTbCst cBOMCTBAMU MOAOOUS
MPOU3BONBHBIX (DUTYP, YMETh BBIUYUCIATH JJIMHBI U HAXOAUTH YTIIBI Y
noo0HBIX Quryp. [IpuMeHsITh CBONCTBA MOMOOWS B TPAKTHUYECKUX
3ajayax. YMEThb MPUBOAUTH TMPUMEpPHl TOMOOHBIX (GUTYD B

OKpY’KaloIlIeM MUpe

6.5

Ilons30BaThCA TéOpeMaMu O TMPOU3ZBCACHHU OTPE3KOB XOpHAd, O

IMPOU3BEACHUU OTPE3KOB CCKYILINX, O KBAJApPaTe KacaTelIbHOM

6.6

Ilons30BaThCA BCKTOpaMH, IIOHHUMATb HUX FCOMCTpH‘IeCKI/Iﬁ u
¢)H3quCKHﬁ CMBICJI, IPUMCHATb UX B PCHICHHH TI'COMCTPUYCCKHUX H
(1)I/I3I/I‘ICCKI/IX 3ajaay. HpI/IMeHHTB CKaJIIpHOC IIPOU3BCIACHNEC BCKTOPOB

AJI1 HaXOKACHUSA AJIMH U YIJIOB

6.7

Ilons30BaThCA MCTOAOM KOOpAHWHAT Ha IIJIOCKOCTH, IPUMCHATL €ro B

PCIICHUN T'COMECTPUYCCKUX U ITPAKTUICCKUX 3a1a4d
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Bﬂal[eTB IIOHATUAMU IMpaBUJIbHOI'O MHOT'OYyT'OJIbHHKA, JJINHBI

OKPY’KHOCTH, JJMHBI AYTrd OKPYKHOCTHM M paJUaHHOW MeEphl yria,

> YMEThb BBIYMCIATH ILIOW@Ab Kpyra M ero uacred. IIpumeHsars
IIOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax
6.9 HaxonuTth ocu WM IIEHTPbl CUMMETPUH GUTYDP, IPUMEHSATH JBUXKEHUS
. IJIOCKOCTH B MPOCTEHIINX CIydasx
[IpumeHATs MOIydeHHBIE 3HAHMS HA IPaKTUKE — CTPOUTH
MaTEeMaTUYECKUE MOJENH Ul 3a7a4 peajbHOW JKU3HU U IPOBOJUTH
6.10 COOTBETCTBYIOIIME BBIUMCICHHUS C TpPUMEHEHHEeM MOoAo0us U

TPUTOHOMETpUYECKUX (YyHKUUN (MOJIB3YysACh, TAe HEeo0XOauMOo,

KaJIbKYJIATOPOM)
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INPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 ['eomerpus
HavanbHble noHATHA TeoMeTpuu. Touka, mpsiMas, OTPE3OK, Jyd. YTOIL
6.1 Bunsl yrios. BeprtukanpHble W CMEXHBIE Yribl. buccektpuca yria.
' JlomaHas, MHOroyronbHuK. [lapajuleIbHOCTP M IHEPHEHIUKYISAPHOCTH
MPSIMBIX
60 Cummetpuynbie ¢urypsl. OCHOBHBIE CBOICTBa OCEBOIl CHMMETpPHUHU.
' [Ipumepsl cHMMETpPUHN B OKPYIKaIOIIEM MUPE
6.3 OCHOBHBIE MOCTPOECHMS C MOMOILIBIO LUPKYJIA U JUHEHKHU. TpeyroiabHUK.
' BricoTa, Mennana, GuccekTpuca, iX CBOWCTBA
6.4 PaBHOOEpeHHBIII M PaBHOCTOPOHHHM TpeyroipHUKU. HepaBeHcTBO
' TPEYrOJIbHUKA
65 CBoiicTBa W TpH3HAKW PAaBHOOENPEHHOrO TpeyroibHukKa. [Ipu3Haku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CBoiicTBa W TMpU3HAKU MapauleNbHbIX OpsMbiX. Cymma  yrioB
' TpEeyroJibHUKa. BHeNIHNE yribl TpeyroiabHUKa
[IpsimoyronbHbli TpeyroiabHUK. CBOMCTBO Me€AMAHBI MPSAMOYTOJIbHOTO
5.7 TPEYroJIbHHKA, NpOBEAEHHOM K runoreHys3e. IIpusHakm paBeHcTBa
' IPSIMOYT OJIbHBIX TPEYrOJbHUKOB. IIpsIMOYTrOIbHBIN TPEYTONBHUK C YIJIOM
B 30°
HepaBeHnctBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOM, TeopeMa O OoJibIleM Yyriie W OoJbllIeld CTOpPOHE
TpeyroJibHHUKA. [IeprneHuKyisap 1 HaKJIOHHAs
6.9 I'eomerpuyeckoe MecTo TOYeK. buccekTpuca yria W CepeaUuHHBIN
' NEPIEHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKHE MECTa TOUEK
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OkpyXHOCTb M Kpyr, XOpAa M JAMaMmerp, HX CBOWcTBa. B3amMmHoe
6.10 pacronoxeHue OKpyKHOCTM U mnpsMoil. KacartenpHas u cekymiass K
OKPY>KHOCTH
6.11 OxpyHOCTb, BIIUCAaHHAs B yroji. BnucaHnHas v onucaHHas OKPYXHOCTH
' TPEYroJIbHUKA
8 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUSA
6 I'eomerpus
6.1 UYetsipéxyronpHuku. [lapamenorpamMm, ero Npu3Haku U CBOMCTBA
6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X IPU3HAKU U CBOMCTBA
6.3 Tpaneuuns, paBHOOOKas Tpamenus, €€ CBOHCTBA M  NPU3HAKH.
. IIpsimoyronbHas Tpanenus
6.4 Metoa ynBoenus Menuansl. [lentpanbHas cummerpust. Teopema daneca u
' TeopemMa O MPOMOPIIHMOHATIBHBIX OTPE3Kax
6.5 CpenHue IMHUU TpEyroJbHUKA U Tpanenuu. LleHTp mace TpeyroiabHUKa
6.6 [Tonobue TpeyronbHUKOB, K03 duiueHtT nonodus. IIpusHaku mnomodus
' TpeyrojabHUKOB. [IpuMeHenune nogo0us npy peleHNH NPaKTUYECKUX 3a1a4
6.7 @opMynsl 1A TJIOMIAAM TPEYroJbHUKA, MapajienorpamMma, pomba u
. Tparneuun
68 CpoiicTBa muom@aaeil reomerpuueckux ¢uryp. OTHoIIeHHEe IIoImanei
. MOI00HBIX QUTYD
6.9 Bbluncnenue 1om@aned  TPEYroJbHUKOB W MHOTIOYTOJIBHMKOB — Ha
' KJIeT4aTON Oymare
6.10 Teopema Ilucdaropa. Ilpumenenne teopembl Iludaropa mpu pemenun
' IPaKTUYECKUX 3a]1a4
CuHyc, KOCHHYC, TAHT€HC OCTPOro yria MpsSMOYIOJIbHOI'O TPEYIOJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPHUYECKOE TOXIAECTBO. T|pUTOHOMETpPHUYECKUE
¢bynkiun yrinos B 30°,45° u 60°
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512 BnucanHble U 1leHTpajiIbHBIE YIJIbL, YIOJI MEXIY KacaTelbHOH U XOPIOH.
' VYTribl MeXy XOpAaMH U CEKYIIUMU
6.13 BrnucanHble ¥ OMMCaHHBIC YEThIPEXYT OJIBHUKH
6.14 B3anmHoe pacnonoxkeHue ABYX OKpykHocTed. KacaHume OKpyKHOCTEM.
' OO61ue kacaTenbHbIE K IBYM OKPY>KHOCTSIM
9 KUIIACC
Kon IIpoBepsieMblii 3JIeMEHT COIEPKAHUS
6 I'eomerpus
61 Cunyc, kocuHyc, Tairesc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXAeCcTBO. DOPMYJIbI HPUBEIEHUS
Pemenue TpeyronpHukoB. TeopeMa KOCUHYCOB U TeopeMa CuHycoB. Perienue
6.2 MPAKTUYECKUX 3a7a4 C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Ipeo6pazoBanue momodust. [Tomodme cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mMpou3BeIEHUU OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEIECHUH OTPE3KOB
. CEeKYILUX, TeOpeMa O KBaJpaTe KacaTelbHON
Bektop, ammHa  (MOAyJb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPBHI,
65 IIPOTUBOIOJIOKHO HAIlPaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' paBEHCTBO BEKTOPOB, Ollepaliuy HaJ BeKTopaMu. Pa3ioxeHue BekTopa 1o ABym
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunate! Bektopa. CkajiipHOE MTPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE IS
' HAXOXKJIEHUS IJIMH U YTJIOB
JlexapToBBI KOOPAMHATHI HAa IUIOCKOCTU. Y PaBHEHMS NPAMOU U OKPYKHOCTH B
6.7 KOOp/IMHATAX, IEpPEeCeUeHre OKPYKHOCTEH U MpsIMbIX. MeTo1 KOOpAUHAT U €ro
MpUMEHEHUE
6.8 [TpaBuIBHBIC MHOT'OYTOJILHUKH
6.9 Jnuna okpyxHocTH. ['pagycHas u paaraHHas Mepa yriia, BBIYUCIEHUE JUIMH IyT
. OKPYKHOCTEMN
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6.10

[Inomane kpyra, ceKkTopa, CETMEHTa

6.11

JIBI>KEeHUs TUIOCKOCTH M BHYTPEHHHE CHUMMETpuU (Guryp (dJIeMeHTapHbIe

npeactapienus). [lapamnenbHsiil meperoc. [loBopot
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INPOBEPAEMBIE HA OI'3 11O MATEMATHUKE TPEBOBAHUSA K PE3YJIBTATAM
OCBOEHHUSA OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA3OBAHMUA

Kon IIpoBepsieMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
NpoBepsieMor 0CBOCHMS OCHOBHOM 00pa3oBaTe/1bHOM NMPOrPpaMMbl OCHOBHOI'O

0 TpeOGOBaHUs o0mmero oopasoBanus Ha ocHoBe PI'OC

VYMeHue onepupoBaTh NOHATHSMHU: MHOXECTBO, ITOJAMHOYKECTBO,
orepanyy HaJl MHO)KECTBAMM; YMEHHUE ONEpUPOBAThH MOHATHAMHU: Tpad,
CBSI3HBIM rpad, AepeBo, LMK, IPUMEHATh UX IPU PEIICHUU 3alad;
YMEHHME MCIIOJIb30BAaTh IpaMuecKoe MpeiCTaBICHUE MHOXKECTB IS
ONMCAaHMs peajbHBIX NPOLECCOB U SBJICHUH, IIPU PELICHUU 3a7a4 U3

JIpyTrux y4eOHBbIX TPEIMETOB

YMeHue onepupoBaTh MOHATUAMMU: ONPEIEICHUE, aKCUOMa, TEOpEMa,
JI0OKa3aTeJIbCTBO; YMEHHE paclo3HaBaThb WCTHUHHBIE W  JIO)KHBIE
BBICKA3bIBAHMS, INPUBOJUTH IPUMEPHI W KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBaHWA U OTPULIAHHA BBICKA3bIBaHUI

YMeHue onepupoBaTh MOHATUAMH: HAaTypaJbHOE YHUCIO, MPOCTOE U
COCTaBHOE YMCIO, JEIUMOCTh HaTypajbHBIX YHCEN, IPHU3HAKU
JETMMOCTH, 1L1€J0€ YHUCIIO, MOAYJb 4YuCla, OOBIKHOBEHHas Apo0b U
JecsTHYHasi 1po0b, CTaHAAPTHBIA BUJ YMCIA, PAllMOHAJIBHOE YHCIIO,
3 UppallMOHAJIbHOE YMCIO0, ApUPMETHUYECKUH KBAJpPaTHBIH KOPEHb;
YMEHHME BBIIOJHATH JCUCTBHA C 4YHMCIAMH, CpPaBHUBaTh U
yHOPSIOYMBAaTh YHCIA, NPEACTABIATH YHUCIA HAa KOOPAMHATHOM
IPSIMOM, OKPYIVIATH 4YMCJIA; YMEHHME JeJIaTh INPUKUAKY U OLICHKY

pe3yiibTaTa BIYUCICHUI

YMeHne onepupoBaTh MOHATHUSIMU: CTEINEHb C LIEIBIM IOKA3aTENIEM,
apru(PMETHYECKUN KBaJAPATHBI KOPEHb, MHOTOYJICH, aJlreOpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHON CTElEeHU
OoJbIIIE EAMHUIBI, YMEHHE BBIMOJHATH pacué€Tel 10 (dopMyiam,
npeoOpa3oBaHus IEIBIX, JIPOOHO-PANMOHAIBLHBIX BBIPAKCHHH U

B]'::Ipa)KeHI/Iﬁ C KOpHAMH, PA3JIOKCHHUC MHOI'OYJICHA Ha MHOXHUTCIIU, B
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TOM 4YHCJE C MHCIOJIB30BaHUEM (OpPMYT pPa3HOCTU KBaJIpaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh NOHATUSAMU: YUCIOBOE PABEHCTBO, YPaBHEHUE C
OJIHOM TIEPEMEHHOW, YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
NIEPEMEHHON; YMEHUE pellaTh JIMHEWHbIE U KBaJpAaTHbIC ypaBHEHHS,
JIpOOHO-palliOHATBHBIC YPAaBHEHHUS C OJHON MEPEMEHHOW, CHCTEMBI
JBYX JINHEHHBIX YPaBHECHUM, JIMHEHHBbIC HEPABEHCTBA U X CUCTEMBI,
KBaJlpaTHble M JpOOHO-pallMOHAJbHBIE HEPABEHCTBA C OAHOMU
NEpEMEHHOM, B TOM YHCIIE NIPU PELICHUH 3aJ1a4 U3 APYTUX MPEAMETOB
U TPAKTUYECKUX 3a7a4; YMEHHUE HCIOJIb30BATh KOOPAUHATHYIO
OpSAMYI0O U KOOPAMHATHYIO INIOCKOCTb Uil M300pakeHMs pelieHui

YPaBHEHMI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIHS, TpaduK QyHKIUHU, HYIIH
byHKINH, MPOMEXKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH
BO3pacTaHusi, yOBIBaHWs, HAWOOJbIIEC W HAWMCHBIIES 3HAYCHUS
byHKINNY; YMEHHE OIIePUPOBATH MOHSATHSIMH: npsmas
POMOPIHOHATIBHOCTD, JIMHEWHAass QYHKIUS, KBaJApaTU4Has (YHKIINS,
oOpaTHas MPOMOPIHOHATIBHOCTh, Mapabona, runepOona; yMeHHUe
CTpOUTh TpaduKu PYHKIUH, UCTIOTB30BATh TPA(QUKH JIJIst OTIPEICTICHUS
CBOWMCTB TMPOIIECCOB M 3aBUCUMOCTEH, JIJISl PEIICHUS 3a/1ad U3 JPYTrux
y4eOHBIX TIPEIMETOB M peanbHOW JKU3HH, YMEHHE BBIPAXKATh

dbopMynamMu 3aBUCUMOCTH MEXIy BETHYUHAMU

VYmMmenue OIepupoOBaTh IIOHATHAMMU IMoCiaca0BaTCIIbHOCTD,
apI/I(l)MeTI/I‘ICCKaH u TCOMECTPHUYICCKaA IMpOrpecCuu, YMCHHC
HCIIOJh30BaTh CBOMCTBA HOCHCHOB&TCHBHOCTeﬁ, (bOpMy'J'IbI CYMMbI U
O6IJ_ICFO YJCHa Ipyu PCHICHUH 3a4avd, B TOM YHUCIC 3a7a4 U3 APYTUX

y4e€OHBIX TPEAMETOB U PeasbHOM KU3HU

YMmeHue pewmaTth 3a7jauy pa3HbIX TUIIOB (B TOM 4YMCIIE€ HA MPOLEHTHI,
JIOJIM ¥ 9aCTH, IBUKEHHE, paboTy, IEHY TOBAPOB U CTOMMOCTH MOKYIIOK
U YCIyr, HAJOTd, 3aJauyd U3 O0JacTH YNpaBICHUS JIUYHBIMU U
ceMeWHBbIMH  (UHAHCAMM); YMEHHE COCTAaBJIATH  BBIPAXKECHHUS,

YpPaBHCHUA, HCPABCHCTBA U CUCTEMBI 110 YCJIOBHIO 3aa4M, UCCICA0BATh
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IMOJTYYCHHOC PCUHICHUEC U OLICHUBATDH HpaBI[OHO):[O6HOCTL IMOJIYYCHHBIX

pPE3YIBTATOB

YMeHue onepupoBaTh MOHATUAMU: (GUTypa, TOUKA, OTPE3OK, MpsaMasd,
Jyd4, JIOMaHasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHHK, PAaBHOOEAPEHHBbIH
U PaBHOCTOPOHHHUU TPEYrOJIbHUKH, NPSIMOYIOJIBHBIA TPEYTrOJbHUK,
MenuaHa, OMCCEeKTpHCa W BHICOTa TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK,
napajuieJiorpaMM, pomO, TpPSAMOYTOJIBHUK, KBaJIpaT, Tpamenus;
OKPYKHOCTb, KPYI', KacaTelIbHasl; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue peuiath 3aJaud, B TOM YHUCJE U3 MOBCEIHEBHOM
JKU3HHM, HA HAXO0XKICHUE I'€OMETPUYECKUX BEIMYMH C IPUMEHEHUEM

M3YyYEHHBIX CBOHCTB (puryp u GpaxkTon

10

YMeHue onepupoBaTh MOHSTUSMU: PABEHCTBO (UTyp, paBEHCTBO
TPEYTOJbHUKOB; MapajieIbHOCTh M MEPIEHIAUKYIIPHOCTh MPIMBIX,
yrol MEXIy MNpSIMBIMH, MEePHEHANKYJSP, HAKIOHHAs, IPOEKIus,
nonobue Guryp, mogoOHbIE TPEYTr OTbHUKH, CHMMETPHSI OTHOCUTEIILHO
TOYKH W TPSAMOH; YMEHHE pPacCIO3HABaTh PAaBEHCTBO, CUMMETPUIO U
nogobue Guryp, napanienbHOCTh U MEPIEHIUKYIIPHOCTD IPSMBIX B

OKpYXaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHSAMM: JJIMHA, pPACCTOSHUE, YroJl
(BeMmMUMHA yIJa, CHHYC M KOCHHYC yTJla TPEeYrojbHHKA), IJIOIIA/b;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 0OHEKTOB B OKPY>KAIOIIEM
MHUpPE; YMEHHE NpPUMEHATh (OpMYJbl TMEpUMEeTpa M IUIOIIAIU
MHOTI'OYT'OJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOLIaAM Kpyra, oObema
OPSMOYTOJILHOTO TapasuleienuIea; yMEHUEe NMPUMEHSITh MPU3HAKU
paBeHCTBa TPEYrOJLHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHHKA,
teopemy Iludaropa, TpUrOHOMETPUUECKHE COOTHOLIEHMS NS

BBIYMCIICHUS JJIMH, PACCTOSIHUH, IUIOIIAACH

12

Ymenue wu3zo0paxaTh IJIOCKME (UIypbl MW UX KOMOMHALIMH,
IPOCTPaHCTBEHHbIE (UTYPbl OT PYKH, C IOMOIIBIO UYEPTEXHBIX
MHCTPYMEHTOB M JJICKTPOHHBIX CPEICTB IO TEKCTOBOMY WU

CUMBOJIbBHOMY OIIMCAaHUIO

13

VYMmenne OIICpupoOBaTh ITOHATH MM MMpsAMOYTroJibHasd cucreMa

KOOpAMHAT; KOOPAMHATHI TOYKH, BEKTOp, CyMMa BEKTOPOB,
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IIPOM3BEICHNE BEKTOPA HA YU CIIO, CKAJSIPHOE IPOU3BEICHUE BEKTOPOB;
YMEHHE HMCIOJIb30BaTh BEKTOPbl U KOOPAMHATHI JJIsI NPEACTABICHUSA
JAHHBIX W pelIeHHus] 3aJad, B TOM 4YHCIE M3 JPYrux Yy4eOHBIX

MPEIMETOB U PEATbHON KU3HU

14

YMeHue onepupoBaTh IMOHATUSMH: CTOJOUKOBBIE U KPYroBbIE
auarpamMmbl, TaOJMIBL, CcpeaHee apudmMeTruyeckoe, MeAMaHa,
HauOoJbIlee ¥ HaWMEHbIIEEe 3HAYECHHUS, pa3Max UYUCIOBOIO HAOOPa;
yMEHUE U3BJEKaTh, WHTEPIPETUPOBATH M  NPeoOpa3oBHIBATH
uH(bOpMAIMIO, TMPEACTABIEHHYIO B Ta0lMIIax M Ha JuarpaMmmax,
OTPaKaIOIYI0 CBOWMCTBA M XapaKTEPUCTHUKHU PEAJIBLHBIX MPOLIECCOB U
SIBJICHWM; yYMEHHE pACIO3HaBaTb W3MCHUYMBBIE BEIUYMHBI B

OKPY’KaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSIMH: CIYYalHBIM OMNBIT (CIIydalHbBIN
9KCHEPUMEHT), JJIEMEHTapHOe COOBITHE (RJIIEMEHTapHBIM HUCXOM)
CIIy4alfHOTO OIIbITa, CIydalHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HAXOJUTh BEPOATHOCTH CIyYaWHBIX COOBITHA B OMNBITaX C
PaBHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMU COOBITHUSIMH, YMEHHE pellaTh
3a/1aud METOAOM OpPraHM30BAHHOrO Mepedopa M C HCIOJIb30BAaHUEM
MpaBWJIa YMHOXEHUS; YMEHUE OIIEHUBATh BEPOSTHOCTH PEAJbHBIX
COOBITHII M SIBJICHUH, MOHUMATh POJIb MPAKTUYECKH JTOCTOBEPHBIX H
MaJIOBEPOSITHBIX COOBITHII B OKpYXKAIOIIEM MHPE U B IKU3HHU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCE K €ro POJIBIO B MACCOBBLIX SIBJICHUAX

16

YMeHue BbIOMpaATh MOAXOIAUIMN W3YYEHHBIM METON JJIsi pelieHUs
3a/1a4¥, MPUBOJUTH MPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEH B
MPHUPOJIE U )KU3HU, PACIIO3HABATH MPOSBIICHUE 3aKOHOB MaTEMAaTHKH B
WCKYCCTBE, ONUCHIBATh OTAECNbHBIC BBIIAIOIIUECS PE3YJIbTATHI,
MOJIy4YEHHbIE B XOJ€ Pa3BUTHS MATEMAaTHKU KaK HAyKd, MPUBOAUTH
MpUMEpbl MATEMaTUYECKUX OTKPBITUI U UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMUPHOUN UCTOPUH
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HEPEYEHD 2JIEMEHTOB COIAEPXKXAHUS, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Uucna v BEIYMCIEHUSA

11 Hatypanbsable u nensie yncina. [[pu3sHaku 1eIMMOCTH LENIbIX YUCEN

1o OObIKHOBEHHBIE U JECATUYHBIE  JpoOM, TPOLEHTH, OECKOHEUYHBIE
. MEPUOUYECKUE TPOOH

13 PanmonanbHble uucna. Apu@MeTHUECKHE OIEpaluud C pallOHAJIbHBIMU
' YHUCIaMH

14 JelictBuTenbHble 4Kciaa. ApupMeTndeckue onepaluuu ¢ JeHCTBUTENbHBIMU
. qHUCIaMU

L5 [Tpubnu>k€HHBIE BBIYUCIIECHUS, IpaBUIa OKPYIJIEHHs, MPUKHAKA U OLIEHKa
' pe3yJibTaTa BIUUCICHUN
2 Anrebpanyeckue BolpakeHUs

2.1 bykBeHHbIe BbIpaskeHUS (BBIPAKEHUS C IEPEMEHHBIMHU)

55 Crenenp ¢ uenbiM nokaszateneM. CTENEHb € palMOHAIBHBIM I10Ka3aTENeM.
. CaoiicTBa cTeneHn

2.3 MHoro4eHbl

2.4 AnreGpanueckast poOb

25 ApudmeTnueckuii  KOpeHb  HaTypasbHOM creneHu.  JlelcrBua ¢
. apuMeTHYeCKUMHU KOPHIMH HaTypaJibHOI CTeneHn
3 VYpaBHEHUS U HEPABEHCTBA

31 Ilenple u JpoOHO-panMoOHaNbHBIE YypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
' YPaBHEHM

39 Ilenbie u npoGHO-palioHaJIbHbIE HepaBeHCTBA. CHCTEMbl U COBOKYIHOCTH
' HEpaBEHCTB

3.3 Pewienne TekcToBBIX 3a/1a4
4 Yucnoble MOCIEI0BATEILHOCTH

4.1 [TocaenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS ITOCIIEI0BATEIILHOCTEH
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ApudmeTrnueckass U reoMmerpuueckas mnporpeccur. Dopmyna  CIOXKHBIX

4.2
MIPOIIEHTOB
5 OyHKIUHT
@Oynkus, crnocoOsl 3amaHus QyHKuud. [padux yakumn. OOnactsh
oIpeieleHNs U MHOXKecTBO 3HaueHull ¢pynkuuu. Hymu ¢pynkmuu. [TpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (QYHKIHH. MaKCUMyMBI H
MUHUMYMBI QyHKIMH. HanGomnbimee W HauMeHblee 3HaueHHE (DYHKIHMU Ha
IPOMEXYTKE
6 KoopauHats! Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopaunatnas npsimas
6.2 JlexapTOBbI KOOPIUHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOWCTBA
7.2 TpeyronbHHUK
7.3 MHOroyroJibHUKN
7.4 OKpYyKHOCTb U KpYyT
7.5 H3mepeHne reoMeTpuuecKux BEIUYUH
7.6 BekTopel Ha MIIOCKOCTH
8 BeposiTHOCTD U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'pacsr
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISAI YYHEHUKA

o Teomerpus, 7-9 xnacc/Anaracsu JI.C, byry3os B.®., Kagomues C.b. u ap., AkunonepHoe

obmectBo «M3narenscrBo «lIpocsemienue»

METOAUYECKHUE MATEPUAJIBI VIS YYUTEJIA

e Teomerpus, 7-9 knacc/Anatacsu JI.C, byry3os B.®., Kagomnes C.b. u np., AxkunonepHoe
obmectBo «M3narenscrBo «lIpocBemenne»

e VMK no reomerpun 1uist 7-9 kiaccos

MU ®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
e Enmnas komnekius [IOP

e bubmmoreka IJOK
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