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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX pa3[elOB IIKOJIbLHON MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHHE, ONUPAETCA Ha  JIOTHMYECKYIO,
NIOKA3aTeNIbHYI0 JMHUIO. [[eHHOCTh M3ydeHUs T€OMETPUHU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKA3aTeNIbHBIE PACCYXAEHUS, CTPOUTh JJOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
WCTUHHBIC YTBEPXKJICHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCykJIeHusi «OT TPOTUBHOTO», OTJIMYaTh CBOMCTBA OT MPU3HAKOB,
dopmynupoBaTh 00paTHble yTBepxkAeHUsA. (Ocoboe 3HaueHHE JOKa3aTesbHas
JUHUS UMEET TSl yriyOaEHHOTO U3YYCHUSI MATEMATUKH.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTeMaTUYECKUX, TaK U MPAKTUUECKUX 3a7]a4, BCTPECUAIOIIHXCSI
B peanbHOM KuM3HU. OOyyarmMiics  JOJDKEH HAYYUThCS  ONPEACINIAThH
rEOMETPUYECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IJIOMIA b  3€MEJIBHOTO  y4acTKa, pPacCUUTHIBaTh  HEOOXOIUMYKO  JUIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMmble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MaTeMAaTUYECKUE MOJENHM PEaJbHbIX JKU3HEHHBIX CUTyaluld, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Oco0eHHOCTh yu4eOHOT0 Kypca yriayOJaE€HHOTO U3YYEHHS] T€OMETPUH COCTOUT
B TOM, YTO O0y4YaroIIHUecs HE MPOCTO 3HAKOMSITCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOIINE TeMbl POrpaMMbl 0a30BOTO Kypca
TrEOMETPHUH U3ydaroTcs Ha OoJiee riIy00OKOM YpoBHE, a 00yJaromuecs mpuoOpeTaroT
YMEHUSA, TOMOTAIONIME KM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTEeMaTUKe, HO U B CMEXKHBIX MpeMETaX, Mpexae Bcero Gpusrnke u nHPOpMaTHKeE,
a TaKXKe IOJIb30BAaThCSl MOJYYECHHBIMU 3HAHUSIMH MPH PEIICHUH MPAKTHUYECKUX
3a/1au.

CornacHo yueOHOMY IMaHy B 7-9 Kimaccax wusy4aeTcss yriayOn&HHBIH
yaeOHBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CIASTYIONINE OCHOBHBIC pa3ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpyKHOCTbY,
«HetpipéxyronbHukmy, «[lomobuey, «IneMeHThl TpuroHoMeTpuny, «Ilmomanny», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpazoBanust MIOCKOCTHY.

Ha usydyenue yuebGHoro kypca «Il'eomerpusi» orBogutcs 306 yaco: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B HeZIeNI0), B
9 xnacce — 102 gaca (3 gaca B HEACIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hcropuss BO3ZHUKHOBEHUST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reomeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHaTrue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, OMPEACICHUN.

B3anmHOe pacrnonoxeHue TOYeK Ha IpsAMO. VM3mepeHue IIIHMHBI OTpE3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocts W yroia. Bwuasl yrnos. HM3mepeHue BEIUYUH YTJIOB.
BeprukanbHbeie 1 cMexHble yriibl. [lapamienbHble 1 NEPIEHAUKYIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 npssmMon. buccekrpuca yria.

Jlomanas. Buapl nomansix. iinHa nomaHon. MHoroyrosisHuku. llepumerp
MHOTOyroJjibHUKa. [IOHSITHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYT'OJIbBHUKAX.

[lepBuuHbIe TMpeACTaBICHHUS O paBEHCTBE (UTYp, HUX PaACHOJIOKECHHH,
CUMMETPHH.

[Ipocreiimme nocrpoenusi. MHCTpyMEHTHI Ul U3BMEPEHUN U TTIOCTPOCHUH.

TpeyrojibHUKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OuccekTpuca H  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOpOM TNpPHU3HAKKM PABEHCTBA
TPEyrobHUKOB. PaBHOOEIpEHHBIE TPEYroJbHUKH H UX CcBoicTBa. Ilpm3Hak
paBHOOEIPEHHOTO TPEYTrodbHUKA. TpeTHil MprU3HaK paBEHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUSI MEXK]y CTOPOHAaMHM W yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

Cummetpuunbie  urypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHH B OKPY’KAIOIIEM MHUPE.

IapanaensbHbie npsavMbie. CyMMa yIriioB MHOTOYT0J1bHUKA

[TapamienbHOCTh NPSMBIX, HCTOPUYECKHUE CBEICHHUs O INOcTysnare EBkinna u
o pomu JloGaueBCKOro B OTKPHITUM HEEBKIUI0BOW TreomeTpuu. CBoHCTBa U
MPU3HAKU HapaJyiedbHbIX NpsMbIX. CyMMa yriioB TpeyrojibHUKa. BHEIIHUE yTIiibl
TpeyrojpHrka. CyMMa BHYTPEHHHX YIJIOB MHOTIOYTOJIBHUKA M CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsimoyroabHbIe TPEYTroJbHUKHU

IIpn3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYrOJbHUKOB. [leprnieHnuKkymsp u
HakJI0HHasg. CBOMCTBO MEAWaHbl MPSIMOYTOJBHOTO TPEYTOJbHUKA, TPOBEAEHHOMN K
rurnorenyse. [IpamMoyronapHblil TpEYroapHHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paauyc, quaMerp, XopAa, UX CBOMCTBA. B3anMHOE pacnoioXeHHe OKPYKHOCTU U
npsamoi. KacarenpHass m cekymas K OKpY:KHOCTH. OKpYKHOCTb, BIIMCAaHHAs B
yroil. [Ipocreiniye nocTpoeHus ¢ MOMOIIBIO IUPKYJIA U JIMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[lonsiTHEe O reoMeTpuyecKoM MecTe TodeK. [IpuMepbl reOMETPUUECKUX MECT
TOYEK Ha IUIOCKOCTH. brcCEeKTpHCca yria U CEpeIUHHBIA NEPIEHANKYISAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
LHEHTpP. MeTox reoMeTpUYECKUX MECT TOUEK IPH PEIICHUH FT€OMETPUUYECKHUX 3a7a4.

IHocTpoeHus ¢ MOMOIIBIO HUPKYJISI M JIMHEH KU

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STaIbl
3a/1auy Ha IIOCTPOCHMSI, PELICHUE 3a]1a4 HA TIOCTPOCHUE LIUPKYJIEM U JIUHEHKON.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mNpu3HAKU H cBoicTBa. [IpsAMOyroibHHUK, poOMO,
KBaJipaT, UX NpHU3HAKK U cBoMcTBa. Tpanenusi. PaBHOOenpeHHas Tpamemus, eé
cBolcTBa U nipu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHsis JUHUS TPaNeUu.

CpenHsisi nuHUSA TpeyrojbHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTOJbHHKA.
Teopema o nepeceyeHU MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O NPONOPIUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 11 Npon3BOIBHOTO YETHIPEXYTOJIBHHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHt mogoous. Ilpu3naku momoOus
TpPeYrodbHUKOB. [IpuMeHenne momo0usi TpU pEHICHUH TEOMETPHUYECKUX W
NPaKTUYECKUX 3a]1ay.

Ilnomaan

[TonsstTme o mmomamau. CBoWCTBA IUIONMIAJECH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIONIAAA TPEYTOJbHIKA, MapajuiesiorpaMMa, pomoa u
tpanenun. [Inomanu nono6HeIX ¢puryp. OTHOIIEHKE TUIOMAAEH TPEyrOIbHUKOB.

Teopema ITudaropa

Teopema Iludaropa. IIpumenenue teopemsr Iludaropa mnpu pemeHun
MMPAKTUUYECKUX 3aa4.

JJIeMeHThbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢ynkuuu yrinoB B 30°% 45° u 60°.
[TponopuroOHAIBHBIE OTPE3KH B TPSIMOYTOJIBHOM TPEYTOJIBHHUKE.

Yribl 1 4eTBIPEXYTrOJIbHUKH, CB3aHHbIE C OKPY/KHOCTBIO



BrnucanHble W IEHTpaJIbHBIE YIJIbI, YrOJd MEXKIY KacaTelIbHOM M XOPIOU.
Yrnel Mexay XOpAaMH M CEKyIIMMHU. BrrcaHHble M ONHMCAHHBIE OKPYKHOCTH
TPEYrOJIbHUKA W YETBIPEXYroJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJIBHUKA. B3auMHOE pacmnoyioKeHHe IBYX OKpyxkHocTer. Kacanue
okpyxHocTei. O01Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. @opmynbl  OPUBEICHUS. Peuienue
TPEYroJIbHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYycOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIBb30BAHUEM TE€OPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUE€CKOM ONMTHUKHU.

TpuroHometrpuyeckue bopmynbl s IJIoMAaAu  TPEYroJbHHKA,
napajiesiorpaMma, pomba, Tpanemuu. dPopmyna I'epona. Popmyna mionaau
BBITTYKJIOTO YETHIPEXYTOJIbHUKA.

IlonoOue TpeyroJbHUKOB

Xopapl ¥ MOAOOHBIE TPEYroJbHUKHM B  OKPYXHOCTH. TeopemMa o
IIPOU3BEIICHUN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHHH OTPE3KOB CEKYLIUX,
TeopemMa O KBaJpaTe KacareiabHOW. [IpuMeHeHne mpu peleHur reoMeTpUYecKuX
3anay. Teopembl UeBbl 1 Menenas. [IoHsTtue o romoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE MPSMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(GUIMEHT M CBOOOTHBIHI
YIeH, MX TEOMETpUYECKUid cMbIch. [lapamienbHOCTh W NEPNEHANKYISIPHOCTH
IPSAMBIX (Yepe3 yIrIIoBoi KO3 HUITHECHT).

YpaBHeHHE OKpY)KHOCTH. HaxokneHue mnepecedeHnid OKpPYKHOCTEU H
NpAMBIX B KoopauHaTtax. PopMysia pacCTOAHUA OT TOYKH 110 npsiMou. [lnomanb
napajjienorpaMmMa B KOOpPAMHATaX, IMOHSATHE OO0 OPHEHTHPOBAHHOM IIIOMIAH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUECKHUX
3a/1a4ax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IpaBuia
TpEeyroJibHUKA U NapajieorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHater
BekTOpa. CJOKEHHE U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO B
KoopauHaTax. [[pyMeHeHrne BEKTOpoB B (pU3MKe, IIEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO 0Oaswucy.
CxansgapHoe NpPOU3BEACHHE BEKTOPOB, T'€OMETPUUYECKUN CMBICI W BBIPAXKEHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkamapHoe Tpou3BEeHHUE W nOpoenupoBaHue. lIpuMeHeHue CKaIsIpHOTO



[IPOU3BEICHUSA BEKTOPOB Ul HAxXOXJACHUA [JJIMH U yriuoB. Peuienue
FeOMETPUUYECKUX 3a7a4 C IIOMOILBIO CKaJIPHOrO0 IIPOU3BEICHHUS.

JUIMHA OKPYKHOCTH M IVIOLIAAL KPYra

IIpaBunbHBIE MHOIOYrOJABHUKH. JlIMHA  OKpY)KHOCTU. I'pamycHas u
paguaHHas Mepa yrijla, BBIUMCIICHUE UIMH Iyr OKpykHocTed. Ilmomans kpyra,
ceKTopa, cermeHTa. Mcropuueckue cBeieHus 00 U3MEPEHUU JJIUHBI OKPYKHOCTH U
IJIOIIAH Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbnast cummerpus. LlenTpanbHo-cumMerpuunbie Gurypsl. [1oBopoT.
OceBas cummeTpus. PUrypbpl, CUMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOW OCH.
IlapaienbHblii IEPEHOC.

[lonsitue nBwxeHus u ero cpoiicTBa. PaBeHcTBO Quryp. Ilpossrenus
CUMMETPUM B MPUPOAE, >KUBOMUCH, CKYJIBITYype, apxuTekType. Kommosuunu
IBUKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Ppe3yJabTAaThl OCBOCHUS NPOrpaMMbl 1O MaTEMAaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHY€CKOr0 BOCIIUTAHUSI:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOILIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MaT€MaTUKOB U POCCUMCKONW MATEMATHYECKOW IIKOJIbI, K HMCIOJb30BAaHUIO ITUX
JTOCTHKEHUH B IPYTUX HAayKaxX U MPUKIAAHBIX chepax;

2) rpa:kKIaHCKOro0 M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN IpakJlaHWHA U peallu3allii ero
mpaB, TMPEJACTAaBICHHUEM O MaTeMAaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUMN, MPOILEAYp Tpa)kaaHCKOro olIecTsa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJACHUIO ATHYECKHUX MPOOJIEM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCTIMTAHMS

YCTAaHOBKOM HAa AaKTUBHOE YYacTHE B PEIICHUU NPAKTHUYECKUX 3a]a4y
MaTE€MAaTHYE€CKON HAIPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENHbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUAYATBLHON TPACKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CIIOCOOHOCTBIO K OSMOIMOHATHHOMY M  JCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPACCYXICHUU, YMEHHUIO BHIEThH
MAaTeMaTH4YECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) ueHHOCTE! HAYYHOI'0 NO3HAHMS:

OpPUEHTAallME B JESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAYy4YHBIX
MPEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOILI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIO0BEUYECKOU
NEATENBbHOCTH, ATANOB €€ Pa3BUTUA M 3HAYMMOCTH I PA3BUTHA LIMBWIM3ALWU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnuyeckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbSI H
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKA pPeQICKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEICTBUN JJIsI OKPYXKAKIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JCSTEIbHOCTh, B TOM YHUCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUIMOTE3bl 00 OOBEKTAX W SIBJICHUAX, B TOM YHUCJIE paHEEe HEU3BECTHHIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi 0yayT copMUpPOBAaHBI MeTANPeIMeTHbIE
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JIEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBIE YHUBEPCATbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JeiicTBUA:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHSATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
ompeieNICHHsI TIOHSATHH, YCTaHABIMBATh CYIISCTBEHHBIN MPHU3HAK KiaccH(puKammm,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUsI, KpUTEPHUH ITPOBOIMMOTO aHAJIN3;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 10Ka3aTeIbCTBA MATEMAaTHYECKUX YTBEPKACHUU (MpSAMBIE M OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® peimieHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJIBKO
BApMAHTOB  pEIICHUs, BBIOMpATh Haubolee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIHE  MPOTUBOpEUYHE,  MpPoOiieMy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTreMaTHuuecKoro oOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

POTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMpOIecca, a TaKKe BbBIIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
UH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(OopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
eI IMU OOLIEHUSs, SICHO, TOYHO, IPAaMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX U NMHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PELICHMs 3aJayH,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3jiMuMe U CXOACTBO MO3MIMH, B KOPPEKTHOH (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU U 0COOEHHOCTEN ayAUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUAbI pabOT, JOroBapuUBATHCS, OOCYKIATh MPOLECC U Pe3yiabTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEWCTBUSA C JAPYIMMM YJ€HaMH KOMAaH/bI, OII€HUBATh
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yapTaT IO
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranusanus:

BBISBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIHSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJAJ€Th COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh MPHU PEIICHUHU 3a/1auH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHIKEHHS WM HEJOCTUKEHUS LI€TU, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIBTATBI

K xonIiy oOyuenus B 7 kjiacce 00y4aromuiics MOTyYuT CASAYIONIUE MPEeIMETHbIC
PE3YIBTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYpBI, OMNPEAesITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb T'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEepTeX U M0 YCJIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIWYHUHBI.
Pemiate 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peaspbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSAJIKY BETUYHHBI.

CTpouth 4epTEXKHU K TCOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCsl TPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJb30BATh
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K TUIOTEHY3€  MOPSIMOYTOJIbHOTO
TPEYroJbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaieIbHOCTD MPSMBIX C IIOMOIIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOU MPSMOM.

Pemrate 3a7aumn Ha KireTyaTol Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUUYECKUMX 3aJadyax C HCIOJb30BAaHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IMPHU
[IEPECEYCHUN [IBYX IMapajUICIbHBIX IMPSAMBIX CeKyller. Pemare mnpakTuueckue
3a71a4M Ha HAXOXKJCHUE YTJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEKTPHCY yIJia U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
MecTta Touek. [lonp30BaThCsl MOHSITHEM reoMeTpruueckoro mecta touek (I'MT) npu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U IUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAZCTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSTH
3TU CBOMCTBA IIPU PELICHUU 3a1ay.

Binagers NMOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

BianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NIEPIICHAUKYIIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IPUMEHSATH 3TO B PELICHUN N'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE FT€OMETPUYECKUE TTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JINHEWKMU.

K koHmy oOydyeHus B 8 kJacce OOydYarONIMHCA TIOJYYUT CIICIYIONINE
peAMETHBIE PE3YJIHTAThI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAaThCSl MX CBOMCTBAMHU IMPH PEUICHUU T€OMETPUUECKHX 3anad. Paznuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO NMPUMEHATH MPU PEIICHUN T€OMETPUUYECKUX 3a]1aY.

Hcnonb3oBaTh CBOWCTBA TOUKHU MEpECEYSHUs] MEIMAaH TPEYrojdbHUKa (IIeHTpa
Macc) B pEUICHUH 3a/1ad.

BrnageTts moHsiTMeM cpenHEd JIMHUW TPEYroJIbHUKA W TPANeluu, IPUMEHSThH
UX CBOMCTBAa MpU PEIICHWU TEeOMETpHUeCcKuX 3anad. Mcmoib3oBaTh TeopeMy
darneca U TEOpeMy O MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHSITh UX JJIs PEIICHUS
NPAKTUYECKUX 3a7a4.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIC (QUTYPHl W HCIONB30BATH HUX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJIbHUKOB, Kod(hdHuIMeHTa moao0us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJBHUKOB. MIMETh mpeacTaBIeHUE O
npeo0pa3oBaHuU MOA00MS U 0 TOMO0OHBIX (urypax. [lomb30BaThesi MpU3HAKAMHU
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHUH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPIMOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYrOJIbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCMONB30BaTH MpoCTEeIue (GOPMYyNbl IS TUIOIIAIH
TpEyroJbHUKA, NapajiesiorpaMma, pomoa U Tpaneuud. Beraucisate (pa3iuyHbIMU
cnocobamMu) IJIONIAAb TPEYTrOJbHUKA M IUIOHIAAM MHOTOYTOJBHBIX (UTyp
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOPOM). 3HATh OTHOLICHUE IUIONIaAeH



NOoJO0OHBIX (PUTyp M MPUMEHATH MPU peuieHUuW 3aaad. [IpuMeHsATh MoJgyyYeHHbIE
YMEHUS B IPAKTUYECCKUX 3a1a4ax.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
IpakTH4ecKuX 3anad. CTpPOUTh MaTEMAaTHYECKYI0 MOJENIb B IPAKTHYECKUX
3a71a4yax, CaMOCTOATENIBHO JeIaTh YepTEK U HAXOAUTh COOTBETCTBYIOIIME UIMHBI.

Binagers noHATHEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXay
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIpY PELLICHUU 3a]ay.

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTeMaTUUYECKHE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCICHUSA
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJbKYJISTOPOM).

K xoHIty 00yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIASAYIONUIUE TPEIMETHBIC
PE3YABTATHI:

3HaTh TPUTOHOMETpUUYECKUE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEIICHHE
IPSAMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (C OMOIIBIO KaIBKYJISATOPA) TJTUHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM [IJII HAXOXIEHUS COOTHOLICHUI MEXIy TPUTOHOMETPHUUYECKUMHU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB UM TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY),
OpU PENIEHUU TeOMETpUYECKUX 3anad. lIpuMeHATh NOJIyYeHHBIE 3HAHUSA NpH
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIEHUE IUIOIIaAN, BEIBOJUTh
U BIIQJIETh TPUTOHOMETPUYECKUMHU (QopMylaMu Ui TUIOMAAN TPEYroJbHUKA,
napajienorpaMma, poM0a, Tparnemuu, BEIBOJUTh U MPUMEHATHh Ghopmyiny ['epoHa u
dbopMyITy IJIS TUTOIIAN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmerp mnpexncraBieHWE O TOMOTETHHM, HPUMEHSITh B IPAKTUYECKUX
CUTYyalUsX.

Ucnonb3oBaTk Teopemsbl UeBbl 1 MeHenast mpu pelieHnu 3aaau.

Hcnonp3oBaTh TEOpPEMBI O BIHCAHHBIX Yriax, yrilax MEXIy XOopAamMu
(CexyuMu) 1 yriie M1y KacaTeJIbHOU U XOpAOUN NpH pEelIEHUH T€OMETPUUYECKUX
3a7a4. JloKa3pIBaTh M NPUMEHSITH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPA, O
MIPOU3BEICHUU OTPE3KOB CEKYIINX, O KBAJIpaTe KacaTEIbHOM.

Brnanerp moHsiTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. BianeTh NOHATUAMHM YriIoBOro Ko3dduuueHnta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO



ko3 duirieHTa ¢ BO3pPACTAHMEM M YOBIBAHUEM JHMHEHMHOW (QYHKIUU. YMETh
pemare METOJOM KOOPAMHAT 3aJadd, CBSI3aHHBIE C MAPAJUIEIBHOCTBIO U
MIEPIEHANKYJIIPHOCTBIO TPSAMBIX, IEPECEUCHUEM IPSAMBIX, HAXOXKICHUEM TOUYEK
IIEPECEUCHUS.

BeIBOIUT M BIAAETh YpPAaBHEHHUEM OKPYKHOCTH. lMcCmonp30BaTh METON
KOOPAMHAT I HAxXOXICHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Brnagers
(GopMynamMu paccTOSHUSA OT TOYKH [0 MPsMOH, IUIOMIaAM MapajuieorpamMmma B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHEHTHPOBaHHOH miomanu. lloap3oBaTbes
METOAOM KOOPJAWHAT HA IUIOCKOCTH, NPHUMEHATH €ro NpU  PELICHUU
FEOMETPUYECKUX W TMPAKTHYECKUX 3aaad. [IpuMeHsATh MeTon KOOpAMHAT B
IPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Brnanerp moHsTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOaTh Ha YHWCJO, BIaJAETh NpPAaBUJIAMHM TPEYrOJIbHUKA M NapajuieorpaMmma.
Branerp npakTUYECKMMU WMHTEPIPETALUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHATaMU BEKTOpa. Biianerp CIOKEHHMEM U BBIYUTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmets npencraBieHue o 0asuce (Ha miockocTH). PackiaapiBaTh BEKTOPHI IO
O0asucy. PackmanpiBaTh BEKTOpPhl CHUJI  C TOMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUW. [IpUMEHATH IIOJy4YeHHbIE 3HAHUSA B
npocTeHnX GU3NIECKUX 3aauax.

Bianetp NOHSATHEM CKaJISIPHOTO IPOU3BEIECHUS BEKTOPOB, IOHUMATh €TI0
FEOMETPUYECKAN CMBICI U YBEPEHHO IIOJb30BaTbCA €r0 BBIPAXKECHHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHBHOCTHh CKAJISAPHOTO MPOU3BEICHUS
U €ro CBfA3b C NpoenupoBaHueM. [IpuMeHsTh CKaIsipHOE NPOU3BEACHUE BEKTOPOB
U1 HaXxOXKJEHUs [JIMH W YrjoB. Pemate reomerpuyeckue 3aaadyv C MOMOILIBIO
CKQJISIPHOTO Ipou3BeleHUs. Vcnonb30BaTh CKaJsIpHOE IMPOU3BEACHHUE BEKTOPOB B
anreOpanyecKux U (PU3HUECKUX 3a/1auax.

Branerp NMOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JyTU OKPY>KHOCTH U PaJMaHHOM MEPBI yIrila, BBIYUCIATH ILIOMAAb Kpyra u
ero vacreil. [lonumare cmpica uucia m. [IpUMEHATH MOJIyYEHHBIE YMEHUS MPHU
pEIIeHNH TPAaKTUYECKUX 3a4ady. 3HAaTh HCTOPUUYECKHUE CBEICHHS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IIJIOIIAH KPYTa.

Nmerp mnpencraBiaeHue O MpeoOpa3oBaHUM IUIOCKOCTH, O JBUKEHUSX.
Haxonuth ocu, IEHTpel CHUMMETpPHUH (GUTYp, LEHTPHl MOBOPOTa, HAXOAUTH
KOMIIO3UIIMHA MNPOCTEUIINX MpeoOpa3zoBaHuil. [[puMeHSTh ABUIKEHHS TJIOCKOCTH
IIPU PEILIEHUU T€OMETPUUECKUX 3a1a4.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENH JUIS 3a7a4 PEAIbHOU KU3HHA U NMPOBOAUTH COOTBETCTBYIOIINE BBIUACICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKUUH (TOJB3YSACh, THE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Korrpoasnsie | Tpaktuscckue (uu¢pposwIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Hauana reomerpuu. [Ipocreimme
1 reoMeTpuueckue (Urypsl U uX CBOMCTBA. 28 1
N3mepenue reoMeTpuyecKiX BEIUUNH
2 TpeyronbHUKI 19 1
3 [TapamnensHOCTE. CymMMa yrioB 15 1
MHOTOYT'OJIbHUKA
IIpsiMOyropHBIE TPEYTOIBHUKU 7
5 ['eomeTprdeckne HEpaBEeHCTBA 5 1
OkpyxHOCTb. ['eoMeTpruecKkrue MecTa
6 To4eK. [locTpoeHus: ¢ MOMOIIBIO UPKYIIS 18 1
U JTMHEUKHU
7 IIOBTquHHe,o6o6n1eHHe,CHCTeMaTH3auHﬂ 10 1
3HAHHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KUIIACC

KonnuyectBo yacos DJIEeKTPOHHbIE

HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue

NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE

padoTsbI padoTsbI
pecypcsl

YeTbIp€XyroJIbHUKH 22 1

[TonoGue 16 1

[Tnomanm 16 1

Teopema IIudaropa u Havana 18 1

TPUTOHOMETPHH

VYTbl 1 9eTBIPEXYTOJIbHUKY, CBA3AHHBIC C 20 1

OKPY>KHOCTBIO

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 10 1

3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




9 KUIIACC

KonnuyectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Pemenue TpeyroapHUKOB 22 1
2 [Togo6ue TpeyroI-HIUKOB 12 1
3 MeTo1 KoopArHAT 10 1
4 Bexropsl 20 1
5 JlyivHa OKPY>KHOCTH M IJIOLIAb Kpyra 16 1
6 JIBI>KEHUSI TUTOCKOCTH 10
7 [ToBTOpeHue, 06o0IICHNE, 12 1
cUCcTeEMAaTU3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoxa Konrpoasubie | IIpakTHyeckue Aara tupposhie
Bcero u3yyeHusi | oOpa3zoBaTe/ibHbIE
padoTsbI padoThI pecypebi
1 WcTopurs BOSHUKHOBEHUS U Pa3BUTHS 1
reOMEeTpUH
9 HavansHnele nonaTus reometpun. Touxka, 1
npsimasi, OTpe30K, JIy4
3 HavansHnele nonatus reometpun. Touka, 1
npsiMasi, OTpe30K, JIyd
[Tonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTelIbCTBE, ONPECIICHUH, CBOWCTBE, 1
IIPU3HAKE
B3aumHoOe pacnosoxeHue To4eK Ha
5 npsiMoii. I3aMepeHue IMHbI OTpe3Ka, 1
PacCTOSHUE MEXy TOUKAMU
B3aumHoOe pacnosoxeHue To4eK Ha
6 npsmoid. M3Mepenne JUIMHBI OTpe3Ka, 1
PacCcTOsSHUE MEX ]y TOUKaMU
B3aumHoe pacnosoxeHue To4eK Ha
7 npsmoid. M3Mmepenue JUIMHBI OTpe3Ka, 1
paccTOsIHUE MEXly TOUKaAMU
3 ITonynnockocTs U yroJ. Bunasl yrios. 1
W3mepenune BenuuuH yrios
9 [TonynnockocTs 1 yroJi. Buasl yrios. 1




N3mepeHue Benu4rH yriios

[TonynnockocTs 1 yroJi. Bunsl yrios.

10
N3mepeHue Benu4rH yriios
BeprtukanbHbie 1 CMEKHBIE YTIIBL.

11 [TapannenpHble U EPIEHANKYISPHBIE
MpsIMbIE
BeprtukanbHbie 1 CMEKHBIE YTIIHL.

12 [TapannensHble U EPICHAUKYISPHBIC
MpsIMbIE
BepTtukanpHbie 1 CMEKHBIE YIITHIL.

13 [TapannensHbIe U IEPIICHAUKYISPHBIC
MpsSIMbIE
BeprtukanpHbie 1 CMEKHBIE YTIIHL.

14 [TapanensHbIe U IEPIICHAUKYISPHBIC
NpsIMbIE
BepTukaibHbie U1 CMEKHBIE YTJIbIL.

15 [TapannenpHble U EPIECHANKYIISIPHBIE
MpsSIMbIE

16 buccekrpuca yria

17 buccekrpuca yria

18 buccexrpuca yria

19 Jlomanas. Bunpl momassix. JuHa
JIOMaHOH

20 Jlomanas. Bunpl momassiX. JuHa
JIOMaHOM

21 MHuoroyronsHuku. [lepumerp

MHOTOYTI'OJIbHHUKA. Ilonsatue o BBIITYKJIBIX




W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

22

MHuoroyronsnauku. [lepumerp
MHOI'OYTOJIbHHKA. IIOHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYT OJIbHUKaX

23

MHuoroyronsnauku. [lepumerp
MHOT'OYTOJIbHHUKA. [IOHATHE O BBITYKIJIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

24

MHuoroyronsnauku. [lepumerp
MHOT'OYTOJIbHHKA. [IOHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

25

MHuoroyronsnuku. [lepumerp
MHOT'OYTOJIbHHKA. [[OHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26

HNHCTpyMEHTHI AJ1s1 UBMEPEHUH U
MOCTPOCHUM

27

HNHCTpyMEHTHI AJ1s1 UBMEPEHUH U
MOCTPOCHUM

28

KontponbHas padoTa o teme "Hauvana
reomerpun. [Ipocreiimne
reoMeTpuueckue (GUrypsl U UX CBOMCTBA.
N3mepenue reomerpudeckux ¢puryp"

29

MC,Z[I/IaHa, 6I/ICCCKTpI/Ica K BBICOTA
TPEYroJIbHUKaA

30

Menuana, GucceKTpuca 1 BbICOTa
TPEYTrOJIbHUKA

31

PaBeHCTBO TPEYroJIbHUKOB

32

IIepBblii 1 BTOPOM IPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB




IIepBblit 1 BTOPOM IPU3HAKU PABEHCTBA

33 TPEYrOJIbHUKOB

34 IIepBblii 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

35 IIepBblii 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

36 [IepBblit 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOeIpeHHbIE TPEYTOJIBHUKH U UX
CBOMCTBA

38 PaBHOOGeIpeHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

39 PaBHOOGe1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBa

40 [Ipu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

41 [Ipu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

42 TpeTuii npu3HaK paBeHCTBA
TPEYTrOJIbHUKOB

43 Tperuii npusHak paBeHCTBa
TPEYTrOJIbHUKOB

44 Tperuii npusHak paBeHCTBa
TPEYTrOJIbHUKOB
@urypsl ¢ 0CEBON CUMMETPHUEN.

45 [Ipumepbl CHMMETPHUH B OKpYXKaroIIeM

MUpe




@urypsl ¢ 0CEBON CUMMETPHUEN.

46 IIpuMepsl CUMMETPHUH B OKPYKAIOIIEM 1
Mupe

47 KonTtposnsHas paboTa o teme 1
"TpeyroabHuku"

48 [MapannenbHOCTh MPSIMBIX 1

49 CBoiicTBa M IPU3HAKHU TapaIICITBHBIX 1
TIPSIMBIX

50 CBo¥iCTBa M IPU3HAKY TTapAJIIETBHBIX 1
TIPSIMBIX

51 CBoiICTBa ¥ IPU3HAKH MTAPAJUIEIIBHBIX 1
TIPSIMBIX

59 CBoiICTBa ¥ IPU3HAKH MTAPAJUIEIIbHBIX 1
IPSIMBIX

53 CBolicTBa ¥ MPU3HAKU NapaJlIeIbHBIX 1
HPSIMBIX

54 CBolCTBa U PU3HAKYU NMapalIeIbHbIX 1
IPSIMBIX

55 CymMa yriioB TpeyroJibHUKa 1

56 CymMa yriioB TpeyroJibHUKa 1

57 BHuemrnue yriel TpeyrojibHUKa 1

58 BHuemrnue yriel TpeyrojibHUKa 1
CyMMa BHYTPEHHUX YIJIOB

59 MHOTOYT'OJIbHUKA U CyMMa BHEIIHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

50 CyMMa BHYTpPEHHUX YIJIOB 1

MHOTOYTI'OJIbHUKA U CYMMa BHCIITHHUX




YIJIOB BBITYKJIOI'O MHOTOYT'OJIbHUKA

CymMa BHYTPEHHHX YTIIOB

61 MHOTOYT'OJIbHUKA U CyMMa BHEITHUX

JIOB BBIITYKJIOTO MHOTOYT'OJIbHAKA

yr YKI yr
KonTtposnsHas paboTa o teme

62 "IMapamnensHocTh. CyMMa yriioB
MHOTOYTOJIbHUKA"

63 [Ipu3Haku paBEeHCTBA MPSIMOYTOJIBHBIX
TPEYroJILHUKOB

64 [Tpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYroJILHUKOB

65 [NeprieHAUKYISAp ¥ HAKITOHHAS
CBOYICTBO MeIMaHbI IPSIMOYTOJILHOTO

yr

66 TPEyroJbHUKA, TPOBEAECHHON K
TUIIOTEHY3€
CBOMCTBO MeMaHbl TPSMOYTOJILHOTO

67 TPEYroJbHUKA, TPOBEAEHHON K
TUIIOTEHY3€

68 [IpssMOYTOJIbHBIN TPEYTOJIBHUK C YTJIOM B
30 rpamxycoB

69 [IpssMOYTOJIBbHBIN TPEYTOJIBHUK C YTJIOM B
30 rpagycoB

70 CooTHOIIEHHS MEXIYy CTOPOHAMHU U
yriaamMH TPeyrojibHUKa

71 CoOTHOIIEHUS MEXIYy CTOPOHAMHU U
yriaMH TPEyroJbHUKA

72 HepaBeHCTBO TpeyronbHUKa.




HepaseHcTBO 0 uyIMHE TOMaHOU

73

HepaBeHcTBO Mex 1y NEPIEHANKYISIPOM
M HaKJIOHHOH. PaccTosHue OT TOUKH 110
psAIMOM

74

KonTtposnsHast paboTa mo Temam
"[IpsiMOyrOIbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckre HepaBeHCTBA"

75

OKPY)KHOCTB, XOp}II)I nu I[I/IaMeTpI)I, nux
CBOICTBA

76

OKPY)KHOCTI), XOp)II)I Hu )II/IaMeTpI)I, ux
CBOICTBA

77

B3anMHOe€ pacnosioxkeHne OKpYyKHOCTH U
npsamoil. KacarenbHast u cexyias K
OKPY>KHOCTH

78

B3aumHoe pacnosoxeHne OKpyKHOCTU U
npsamoil. KacarenbHast u cexyias K
OKPY>KHOCTHU

79

B3aumHoe pacnonoxeHne OKpy>XKHOCTH U
npsamoil. KacarenbHast u cexyias K
OKPY>KHOCTHU

80

OKp}I)KHOCTb, BIIMCAHHAA B YI'OJI

81

OKp}I)KHOCTb, BIIMCAHHAA B YIOJI

82

ITonsarue o IrCOMCTPUYICCKOM MCCTC
TOYCK. HpI/IMepH IrCOMCTPHUUCCKUX MCCT
TOYCK Ha IJIOCKOCTHU

83

Ilonsatue o TCOMETPHUUICCKOM MECTC
TOYCK. HpI/IMepLI reoOMETPpUICCKUX MECT
TOYCK Ha IJIOCKOCTHU




84

OrnucaHHast OKPY>KHOCTb TPEYroJIbHUKA,
€€ LEHTp

85

OrnucaHHast OKPY>KHOCTb TPEYroJIbHUKA,
€€ LEeHTp

86

MGTOIL TrCOMETPHUICCKUX MECT TOYCK IIPU
PEIICHHUU T€COMETPHUICCKUX 3ada4d

87

MCTOIL TrCOMETPHUICCKUX MECT TOYCK IIPU
PEIICHHUU TCOMECTPHUICCKUX 3aa4

88

MCTOIL TrCOMETPHUICCKUX MECT TOYCK IIPU
PEIICHNHU T€COMETPHUICCKUX 3aJa4

89

MGTO)I TrCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHNHU T€COMETPHUICCKUX 3aJa4

90

O60cHOBaHUS MPOCTEUIINX OCTPOCHUH,
JTambl 33Ja4X Ha TIOCTPOCHUS, PELICHHUE
3a/1a4 Ha IOCTPOCHHUE LUPKYJIEM U
JIMHENKON

91

O06ocHOBaHUS TPOCTEUIITUX ITOCTPOCHUIH,
JTarnbl 33]]a4y Ha TIOCTPOEHUS, pEelICHHE
3a/1a4 Ha MMOCTPOCHUE LUPKYJIEM U
JIMHENUKOU

92

KonTtponbHas pabora no teme
"OkpyxHOCTb. ['eoMeTprueckue mecra
Touek. [TocTpoeHHs ¢ MOMOIIBIO IUPKYIIS
Y TUHEHKH"

93

IToBTOpenue u o6oOmmeHue. Pemenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXITY
pa3IMYHBIMU TEMaMH Kypca

94

IToBTOpenue u o6oOmmeHue. Pemenne




3a/1a4, WJUTIOCTPUPYIOIIUX CBS3H MEKIY
pa3IMYHbIMU TEMAaMHU Kypca

95

[ToBTOpenue u 06061meHue. Peienue
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3siIMYHbIMA TCMAaMH KypcCa

96

[ToBTOpenue u 0606meHue. Peenue
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMA TEMAaMH KypcCa

97

[ToBTOpenue u 0606meHue. Peenue
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMH TEMAaMH KypcCa

98

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

99

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

100

[ToBTOpenue u o6o6menHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

101

Hrorosas koHTposbHas paboTa

102

[ToBTOpeHue u 0600meHue. Pemenue
3a7a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102




8 KUIIACC

KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne T Mara uudposbie
€Ma ypoka Konrpoasubie | IlpakTHyeckue
n/n Beero u3ydeHnusi | obOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
1 [TapamrenorpaMmM, ero Npu3HaKu U 1
CBOMCTBA
5 [TapamienorpaMM, ero Npu3HAaKu U 1
CBOMCTBA
3 [TapamenorpaMM, ero Npu3HAaKu U 1
CBOMCTBA
4 [TapamenorpaMmM, ero Npu3HaKu U 1
CBOMCTBa
5 [Tapannenorpamm, ero nNpu3Haku U 1
CBOMCTBa
[IpsiMOyroasHUK, poMO, KBaapaT, UX
6 5 > 3 l
IIPU3HAKH U CBOMCTBA
7 [IpsiMOyronasHUK, poMO, KBaapaT, UX 1
IIPU3HAKH U CBOMCTBA
3 [IpsiMoyroapHUK, poMO, KBaJIparT, UX 1
IIPU3HAKU U CBOMCTBA
9 [IpsiMOyroapHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOMCTBA
10 CpenHsas TuHUS TPEyroJIbHUKA 1
11 CpenHssa TuHUS TPEyroJIbHUKA
12 Tpamnenus. PaBHoOenpennas Tpamnenus, eé 1




CBOMCTBA U NIPU3HAKU

Tpamnenus. PaBHoOenpennas tpamenus, eé

13 . 1
CBOWCTBA M MIPU3HAKU
14 [IpssMoyronpHas Tpanenus 1
15 CpenHsst TMHUS Tpareuuu 1
16 Teopema daneca 1
17 Teopema daneca 1
18 Teopema 0 IPOTIOPITMOHATBLHBIX OTPE3KAX 1
19 Teopema 0 IPOTIOPITUOHATBLHBIX OTPE3KAX 1
20 IleHTp Macc TpeyroJbHHUKA 1
21 LenTpanpsHO-cUMMETpHYHBIE (PUTYPBI 1
99 KonTponbnas paborta o teme 1
"HeTbIpEXyroibHUKK"
93 [Tomo6ue TpeyroJbHUKOB, KOADHUITHEHT 1
nonoous
24 [Togobue TpeyroJbHUKOB, KOADHUIIHEHT 1
nonoous
25 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
26 [Ipu3Haky mogoOust TPEYroJbHUKOB 1
27 [Ipu3naku mogo6ust TPEYroIbHUKOB 1
28 [Ipu3naku mogo6ust TPEYroIbHUKOB 1
29 [Ipu3naku mogo6ust TPEYroIbHUKOB 1
30 [Tpu3Haku nomoOust TpeyroabHUKOB 1
31 [IpumeneHue mo100us NpH pereHUH 1
MPAKTUYECKUX 33734
32 [TpumeneHue mo100us MpH pereHUH 1




MPAaKTUYCCKUX 3ada4

[Tpumenenue moo0us NP perIeHUH

33 MIPAKTUYECKUX 33134

34 [TpumeHeHue MoA00HsI IPU PEIICHUH
MIPAKTUYECKUX 33134

35 [TpumeHeHwe MOA00HS IPU PEIICHUH
MPAKTUYECKUX 33124

36 [TpumeHeHwe MOA00HS IPU PEIICHUH
MPAKTUYECKUX 33134

37 BBeenne moHSTHS TPEOOpa3OBaAHHUS
moA06us 1 MoJ0OHBIX GUryp

38 KonTpomasHas padora o Teme "Ilomgoome”

39 TToustie momanu. CBolcTBa IIOMAaAEH
T€OMETPUUECKHUX (HUTYD

40 TToustie mnomanu. CBolcTBa IJIOMAaAEH
TeOMETPUUECKHUX (HUTYD

41 TToustre miomanu. CBoHCTBAa IIOMAaAEH
FeOMETPUUECKUX PUTYD
[IpocTeiimue GopMyIIbl A1 TUIOIIAANA

42 TPEYyroJIbHUKA, apajijiesiorpaMmma, pomoa
U Tparneuuu
[Ipocreiiume GopmyIbl A TIIOMIATN

43 TpeyrojbHUKa, Mapaienorpamma, pomoa
U Tpamneuun
[Ipocreiimme GopmyInbl A7 TIIOMIATN

44 TPEyroJibHUKa, apajuienorpaMma, pomoa

" Tpanenuuu




[Ipocreiimme GopmyIbl s TUIOMIA TN

45 TpEeyroJibHUKa, apajienorpamma, pomoa 1
Y Tparennu
[Ipocreiimme GopMyIIbl s TUIOIIA TN
46 TpeyrojbHHUKa, apajjienorpaMmma, pomoa 1
Y Tparennu
[IpocTeitmme GopMyIbl s IIIOMIAIN
47 TpEyroJibHUKA, apajiesorpamma, pomoa 1
Y Tparemnnu
[IpocTeitmme GopMyIIbl A5 TIOMIAIN
48 TpEyroJbHUKA, Tapajiesorpamma, pomoa 1
Y TpaIennu
[IpocTeitmme GopMyIIbl A5 TIOMIAIN
49 TpEyroJibHUKA, apajuiesorpaMmma, pomoa 1
U Tparneuun
[IpocTeitmme GopMyIIbl A5 TIOMIA N
50 TpPEyroJibHUKA, TTapajuiejorpaMmma, pomoa 1
U Tparneuuu
51 [Tnomaau mogoOHBIX HUryp 1
52 [Tnomaau mogoOHBIX HUryp 1
53 [Tnomaau mogo6HbIX puryp 1
54 KontponpHas padora o teme "Ilnomans" 1
55 Teopema [Iudaropa 1
56 [Ipumenenne TeopeMsl [ludaropa mpu 1
pEIIeHUN TPAKTHUECKUX 3a/1a4
57 [Ipumenenne Teopemsl [Tudaropa npu 1

PCHICHUHU ITPAKTHUYCCKUX 3ada1




[Tpumenenne teopems! [Iudaropa npu

%8 pELIEHUH IPAKTUYECKUX 3a/1a4

59 [Ipumenenue teopemsl [Iudaropa npu
pELICHUH IPAKTUYECKUX 3a/1a4

60 [Ipumenenue teopemsl [Iudaropa npu
pELIeHNH IPAKTUYECKUX 3a/1a4

61 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
MIPSIMOYTOJIBHOM TPEYrOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYT OJIbHHUKE

65 [IponoprmoHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYT OJIbHHUKE

66 IIponopuroHaNbHBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

67 OCTPOTO yriia IPsIMOYT'OJIbHOTO
TPEYTrOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

68 OCTpOTO yria MpsSMOYTroJIbHOTO
TPEYTrOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

69 OCTpOTO yrja MpsIMOYroJIbHOTO

TPEYTrOJIbHUKA




Tpuronomerpudeckue GyHKIUHU YTIIOB B

70 30°,45°u 60° 1

7 Tpuronomerpudeckue GyHKINHU YTIIOB B 1
30°,45° u 60°

7 KonTtponsHas padota no Teme "Teopema 1
[Mudaropa u Havana TpuroHomeTpun"

73 BnucanHubie ¥ IEHTpaJIbHBIE YIIIBI 1

74 BnmcanHuble ¥ IEHTpaJIbHBIE YIIIBI 1

75 BnmcanHuble ¥ IEHTpaJIbHBIE YIIIBI 1

76 BnucanHubie ¥ IEHTpaIbHBIE YIIIbI 1

77 VYron Mexay KacaTelbHOU U XOPJIoH 1

78 VYrois Mex Iy KacaTeIbHOW U XOpJOH 1

79 VYTbl MeXy XOpJaMu U CEKYITUMU 1

80 VYTbl MeXy XOpJaMu U CEKYITUMU 1

81 Brincanssle u onucaHHbIe 1
YETBIPEXYTOJTBHUKHA

82 Brincanssle u onucaHHbIe 1
YeThIPEXYTOJIbHUKU

83 CBoiicTBa ¥ IPU3HAKU BIMCAHHOTO 1
YeThIPEXYroJIbHUKA

84 CBoiicTBa M IPU3HAKU BIMCAHHOTO 1
YeThIPEXYroJIbHUKA

85 CBoiicTBa M NIPU3HAKU BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa M MPU3HAKH BIHCAHHOTO 1

YeThIPEXYTOJIbHUKA




B3anMHoOe pacnosiokeHue 1Byx

87 .
OKPYKHOCTEH
88 B3anmHoe pacnosnoxeHue JByx
OKpPYKHOCTEH
89 Kacanne oxpyxxHocrei
90 Kacanwne okpyxxHocte
o1 OO011ue kacaTelbHbIE K IBYM
OKPY>KHOCTSIM
KonTtponbHas padoTa o Teme "YTibl u
92 YeThIPEXYTOJIbHUKH, CBSI3aHHBIE C
OKPYXHOCTBIO"
[ToBTOpenue u o6ob6menue. Pemenne
93 3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o6menHue. Pemenne
94 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o6menue. Pemenue
95 3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u o6o0menHue. Pemenne
96 3a]a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 0600meHue. Pemenue
97 3a/1a4, UJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMH Kypca
08 IToBTOpenue u o6oOmmeHue. Pemenne

3ala4, HWJUIIOCTPUPYIOIIUX CBA3U MCKAY




pa3JIMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6o0menue. Pemenne

99 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06061meHue. Peienue

100 3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosas koHTpoJibHAs paboTa 1
[ToBTOpenue u 0606meHue. Peenue

102 3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY 1
pa3IUYHBIMU TEMAaMH Kypca

OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME




9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero KonTponnasic | IlpakTrieckHe u3yueHusi | odOpa3zoBaTejibHbIE
padoTsI padoThbI pecypesI
1 CuHyc, KOCHHYC, TaHTeHC yriioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKJICCTBO
3 @DopMyITBI TPUBEICHAS 1
@opMyIIbl IPUBEIECHUS 1
5 Pemrenne tpeyronbHukoB. Teopema 1
KOCHHYCOB
6 Pemenue tpeyronbaukoB. Teopema 1
KOCHHYCOB
TeopeMa cuHycoOB
Teopema cuHyCcOB 1
Pemenue npaktuyeckux 3auau ¢
9 HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3auad ¢
10 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenune npakTuyeckux 3amad ¢
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1

TCOPCMbI CHHYCOB




Pemrenne npakruyeckux 3amad ¢

12 KCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMbI CUHYCOB
Tpuronomerpuyeckue GopMyIbl s

13 TUIONIA/IA TPEYTOJIHHUKA,
napajuiesiorpamma
Tpuronomerpuyeckue GopMyIIbl s

14 IIJIOIIAIN TPEYTOJIbHUKA,
napajuiesiorpamma
TpuronomeTpuueckue GOpMYJIBI IS

15 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpamMmma
TpuronomeTpuueckue GOpMYJIbI IS

16 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpaMmma

17 ®dopmyna ['epona

18 ®dopmyna ['epona

19 ®dopmyna ['epona

20 dopmyria MI0IIAIU BRIITYKIOTO
YeThIPEXYroJIbHUKA

21 dopmyra MI0IIa U BRITYKIOTO
YeThIPEXYrOJIbHUKA

29 KontponbHas padota o teme "Pemenue
TPEYroJbHUKOB"

93 Xopsl U 0100HBIE TPEYTOIBHUKHU B
OKPYXHOCTH

24 Teopema 0 mpoU3BEIECHNUN OTPE3KOB XOPA




25 TeopeMa 0 IpOU3BEAEHUH OTPE3KOB XOPJ 1

26 Teopemsl 0 MPOU3BECHUN OTPE3KOB 1
CEeKYIINX

97 Teopemsl 0 MPOU3BECHUN OTPE3KOB 1
CEeKYIINX

28 Teopema o kBajipare KacaTreabHOU 1

29 Teopema o kBajipare KacaTreabHOU 1

30 Teopemsr UeBsl 1 MeHenas 1

31 Teopemsbl UeBsl 1 MeHenas 1

32 Teopembl UeBsl 1 MeHenas 1

33 [TousTHE O TOMOTETHH 1

34 KounTponsnas pabora no teme "Ilonobue 1
TPEYroJIbHUKOB"
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

35 VYrnoBoi kodhuIeHT U CBOOOJHBIHA 1
YJIeH, UX TeOMETPUUYECKUN CMBICT
YpaBHeHHE NPSIMOIl HA TIJIOCKOCTH.

36 YrnoBoi kodhPHIMeHT U CBOOOIHBIHA 1
YJIeH, UX TeOMETPUUYECKUIN CMBICT

37 [TapanienbHOCTh U MEPIEHIUKYIIPHOCTD 1
MPSMBIX (4epe3 YraoBoi KodUIIUEHT)

38 VYpaBHEHHE OKPYKHOCTH 1

39 HaxoxzaeHnue nepeceyeHmii OKpyKHOCTEH 1
Y TIPSIMBIX B KOOPJWHATAX

40 HaxosxeHue nepece4eHnil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPJWHATAX

41 ®opmyna pacCTOSIHUSI OT TOUKH JI0 TIPSAMOI 1




[Inomane napamienorpaMma B

42 KOOpAMHATAaX, MOHATHE 00
OPUEHTHUPOBAHHOM TIOIIAIN
[TpumeHeHre MeTo1a KOOPAMHAT B

43 MIPAKTUICCKH-OPUCHTUPOBAHHBIX
TreOMETPHYCCKUX 3a/1a9axX

44 KonTponsHas paborta o teme "Meton
koopauHat"

45 BekTopsl Ha IJI0CKOCTH
CrnosxeHre ¥ BBIYUTAHHE BEKTOPOB —

46 MpaBUJIa TPEYTOJIHHUKA H
napaiesiorpaMma
CrnosxeHre ¥ BEIYUTAaHHE BEKTOPOB —

47 MpaBujia TPEYTOJbHUKA U
napajuiesiorpaMmma

48 YMHOXEHHE BEKTOpa Ha YUCIIO

49 Koopaunats! BekTOpa
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

50 YMHOKEHHE BEKTOpa Ha YHCJIO B
KOOpJUHaTaxX
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

51 YMHOKEHUE BEKTOpa Ha YUCIIO B
KOOpJIuHaTax

59 [IpumeHeHne BEKTOPOB B (pu3MKe, LIEHTP
Macc

53 [Tonsitre o 6a3uce (Ha MIOCKOCTH).

PaznoxxeHust BEKTOpOB 10 6azucy




ITonsatue o 6a3uce (Ha MIIOCKOCTH).

54
Paznoxenust BEKTOpoB 1o 0azucy

55 [TonsiTre 0 6a3uce (Ha MIIOCKOCTH).
Paznoxenust BEKTOpoB 1o 0azucy
CkansipHoe MpOM3BEJICHNE BEKTOPOB,

56 Tre€OMETPUIECKUI CMBICI M BEIPA)KCHHUE B
JIEKapTOBBIX KOOPAWHATAX

57 JAucTpuOyTHBHOCTH CKAJISIPHOTO
MIPOU3BEICHUS

58 CkansipHO€ MPOU3BEIICHUE U
MPOCIMPOBAHNE

59 [TpuMeHeHre CKaISIPHOTO IPOU3BEACHUS
BEKTOPOB JUTSI HAXOXKJICHHS JUTHH U YTIIOB

50 [TpuMeHeHre CKaISIPHOTO IPOU3BEACHUS
BEKTOPOB JUTSI HAXOXKJICHHS [UTUH M YTJIOB

61 [TpuMeHeHue CKaIsIPHOTO IPOU3BEACHUS
BEKTOPOB JUTSI HAXOXKJICHHS JUTUH U YIIIOB

62 Pemienne reoMeTpruyeckux 3a1ad ¢
MOMOIIIBIO CKAJSIPHOTO MIPOU3BEICHUS

63 Pemienne reoMeTpruyeckux 3a1ad ¢
MTOMOIIIBIO CKAJSIPHOTO TIPOU3BEICHUS

64 KontponpHas padota o teme "Bektopsr"

65 [IpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIUHCIIEHUE UX JIEMEHTOB

66 [IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUMCIIEHUE UX JIEMEHTOB

67 IIpaBunbHBIE MHOTOYTOJIBHUKH,




BBIYHCIICHHUEC UX 3JICMCHTOB

HpaBI/IJIBHBIe MHOTI'OYT'OJIbHUKH,

68 1
BBIUMCIICHUE UX PIIEMEHTOB

69 Ywucno © v AHA OKPYKHOCTH 1

70 Ywucno © v AIMHA OKPYKHOCTH 1

71 JInvHa 1yru OKpyKHOCTH 1

72 JUiHa Iyru OKpYKHOCTH 1

73 Pamnannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Tnommaae Kpyra u €ro 3JeMEeHTOB (CEeKTOpa 1
1 CETMEHTA)

76 [Tnomaae Kpyra u €ro 3JIeMEHTOB (CEKTOpa 1
1 CeTMEHTA)

77 [Tnomans kpyra u ero 3J1eMeHTOB (CeKTopa 1
1 CeTMEHTA)

78 Brrunciienue nepuMeTpoB M mionaaen 1
(buryp, BKIIOYAIOIIUX AIEMEHThI Kpyra

79 Brrunciienue nepuMeTpoB M mionaaen 1
¢buryp, BKIIOYAOIIUX IEMEHThI Kpyra

80 KonTposbnas o Teme "J{nuna 1
OKPYXHOCTH U Iuionaab kpyra'"

81 LleHTpanpHast CHMMETpUS 1

82 LenTpansHO-cCUMMETPHYHBIE (PUTYPBI 1

83 IToBopoT 1

84 OceBas cummeTpus 1

85 @urypsl, CHMMETPUYHBIE OTHOCUTEIBHO 1




HEKOTOPOU OCH

86 [MapannenbHblii epeHoc

87 [TonsiTME NBUKEHUS U €r0 CBOMCTBA

88 PaBenctBo ¢uryp

89 [IposiBiieHNs CAMMETPUHN B TIPUPOJIE,
YKUBOTIMICH, CKYJIBIITYPE, apXUTCKType

90 Komno3zunun npuxenuit (mpocrenmive
MIPUMEPHI)
[ToBTOpenue u 0606meHue. Peenue

91 3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6ob6menue. Pemenne

92 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6o6menHue. Pemenne

93 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6o6menHue. Pemenue

94 3a/1a4, WJUTIOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpeHue u o6o0meHue. Pemenne

95 3a/1a4, WJUTIOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca
IToBTOpenue u o6oOmmeHue. Pemenne

96 3a/1a4, UJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3TUYHBIMU TEMaMHU Kypca

97 IToBTOpenue u o6oOmmeHue. Pemenne




3a]1a4, WJUTIOCTPUPYIOIIMNX CBSA3H MEKIY
pa3IMYHBIMU TEMAMHU Kypca

[ToBTOpenue u o6o0menue. Pemenne

98 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 0606meHue. Peenue

99 3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3H MEKTY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenne

100 3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca

101 Htorosas koHTpoJbHAs paboTa 1
[ToBTOpenue u o6obmenue. Pemenne

102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY 1
pa3IMYHBIMU TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Yueonuk. I'eometpusi: 7 — 9 . / JI. C. Aranacsin, B. @. byry3os, C. b.
Kanomues u np. — M.: [Ipoceenienue, 2022.

2. PabGouas terpanas mo reomeTpun: 7 kiacc: k yueonuky JI.C. AtanacsiHa u nip.
«'eomerpusa 7 — 9 knaccel» / FO.A. I'mazkos, [1.M. Kamaes. — M.: U3narenscTBO
«Dx3ameny, 2022

3. KonrtposnbHbie paboTsl o reomeTpuu: 7 kiacc: k yueoOnuky JI.C. AtanacsiHa u
ap. «l'eomerpuss 7 — 9 xmacce» / H.b. MensnukoBa. — M.: HM3narenscTBO
«Dx3ameny, 2022

4. Tectol mo reomeTpun: 7 kiacc: k yueonuky JI.C. Aranacsina u np. «I'eomeTpust

7 — 9 xnacce» / A.B. @apkoB. — M.: U3natenscTBO «IK3amen», 2022

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

Junaktudyeckue Marepuanisl Mo reomerpun: 7 kiace: K yueonuky JI.C. Atanacana
u np. «l'eometpus 7 — 9 wimacce» / H.b. Menbuukosa, I'.A. 3axapoBa. — M.:

H3nareabpcTBO «OK3aMeH», 2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. https://resh.edu.ru/
2. https://uchi.ru/
3. https://m.edsoo.ru/
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