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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpusi Kak OAWMH W3 OCHOBHBIX pa3[eOB IIKOJIbLHON MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykJIeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT  IPU3HAKOB,
dopmynupoBaTh o00paTHble yTBepxkAeHUsA. (Ocoboe 3HaueHHE JOKa3aTesbHas
JUHUS UMEET IS yriyOJaEHHOTO U3YYCHUSI MATEMATUKH.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIpU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3a/]a4, BCTPEUAIOITUXCS
B peanbHOM Kku3HU. OOyyarmMiics  JOJDKEH HAy4YUThCS  ONPEACINIAThH
rEOMETPUUECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IO b  3E€MEJIBHOTO  y4acTKa, pPacCUUTHIBaTh  HEOOXOIUMYKO  JUJIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl Trapaxka JUisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIYYEHHOT'O pe3yJibTaTa.

Oco0eHHOCTh yu4eOHOT0 Kypca yriayOJaE€HHOTO U3YUYEHHS] T€OMETPUH COCTOUT
B TOM, YTO O0y4YaroIIHUecs HE MPOCTO 3HAKOMSITCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
Tr€OMETPHH M3ydaroTcsl Ha OoJiee riryOOKOM YpoBHE, a 00yJaromuecs: IpuoopeTaroT
YMEHUSA, TOMOTAIONIME HWM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeMETaX, Mpexae Bcero Gpusrke u nHHOpMAaTHKeE,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUHU MNPAKTUYECKUX
3a/1au.

CormacHo yueOHOMY IMaHy B 7-9 Kimaccax wu3y4aeTrcss yriayOn&HHBIH
yaeOHBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CIASAYIONINE OCHOBHBIC pa3ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«HetpIpéxyronbHukny, «Ilogodue», «IneMeHTsl TpUroHoMeTpun», «llnomagn», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanus MIOCKOCTHY.

Ha usydyenue yueOGHoro kypca «Il'eomerpusi» orBogutcs 306 yacoB: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEAEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHMST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reoMeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHatue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACICHUU.

B3aumHOe pacronoxeHue TOueK Ha INpsAMou. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocts W yroia. Bwuasl yrnos. HM3mepeHue BEIUYUH YTJIOB.
BeprukanbHbie U cMexHble yruibl. [lapanienbHble 1 NEPIEHAUKYJIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomansix. JiimHa jgomanoi. MHoroyronsHuku. llepumerp
MHOTOyroJjibHUKa. [IOHSITHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOIOYT'OJIbBHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O pPaBEHCTBE (UTYp, HUX PaACHOJIOKECHHH,
CUMMETPHH.

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroibHUKH

Buzael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYIOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOPOM TNpPHU3HAKK PABEHCTBA
TPEyrolbHUKOB. PaBHOOEIpEHHBIE TPEYroJbHUKU HM UX cBoicTBa. [Ipu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

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

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYIKAIOLIEM MUPE.

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[TapamienbHOCTh NPSMBIX, HCTOPUYECKHUE CBEICHHUs O INOcTynare EBkinnnaa u
o ponu JloGaueBCKOro B OTKPHITUM HEEBKIUIOBOW Treomerpuu. CBOICTBA H
MPU3HAKK HapaJiieabHbIX NpsMbIXx. CyMMa yriioB TpeyroiabHuKa. BHeniHue yribl
TpeyrojipHrka. CyMMa BHYTPEHHHX YIJIOB MHOTIOYTOJIBHUKA M CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMmoyroabHbIe TPEYroJbHUKHU

IIpu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTrOJBHHMKOB. IlepneHaukynsap u
HakJI0HHasg. CBOMCTBO MEAUaHbI MPSIMOYTOJBHOTO TPEYTrOJIbHUKA, MPOBEIEHHON K
rurnorenyse. [IpamMoyroapHblii TpEYroabHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paauyc, JuaMeTp, XopAa, UX CBOMCTBA. B3auMHOE pacIlONOXKEHUE OKPYKHOCTH U
npsamoi. KacarenpHass m cekymas K OKpY:KHOCTH. OKpYKHOCTb, BIIMCAaHHAs B
yroil. [Ipocreiiue nocTpoeHus ¢ MOMOIIBIO LIUPKYJISA U JIMHEUKU.

I'eomeTpuyeckue MecTa TOYEK

[lonsiTHE O reoMeTpUYECKOM MecTe TodeK. [IpuMepbl reOMETPUUECKUX MECT
TOYEK Ha IUIOCKOCTH. brcCEeKTpHCca yria U CEpeIUHHBIA NEPIEHANKYISAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
HEHTpP. MeTox reoOMEeTpUYECKUX MECT TOUEK IPH PEIICHUH F'€OMETPUUYECKHX 3a1ad.

IHocTpoeHus ¢ MOMOIUBIO HUPKYJIA M JIMHEHKH

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. [IpsMOyroibHHUK, pomO,
KBaJipaT, UX NpHU3HAKU U cBoMcTBa. Tpanenusi. PaBHOOenpeHHas Tpamemus, eé
cBolcTBa M nipu3Haku. [IpsmoyronbHas tpaneuus. CpeaHss JUHUS TPaNeuu.

CpenHsss nuHUS TpeyrojabHUKa. Meros yIBOCHHS MEIHMAHbl TPEYrOJIbHUKA.
Teopema o nepeceueHUH MEAUAH TPEYTOJIbHUKA.

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

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[TogoOue TpeyroabHUKOB, KoddduimeHt momodus. IlpusHaku mnomoOus
TpeYrodbHUKOB. [IpuMeHenne momoOus TpU pEHICHUH TEOMETPUYECKUX W
NPaKTUYECKUX 3a]1a4.

Ilnomaan

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIOMIAAA TPEYTrOJbHIKA, MapajuieiorpaMMa, pomoa u
tpanenun. [nomanu mogo6HbIX puryp. OTHOIICHHE MJI0MAEH TPEYTOILHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MMPAKTUUYECKUX 3a7a4.

JJIeMeHThbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢yHkuun yriaoB B 30° 45° u 60°.
[TponopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTBIPEXYTrOJIbHUKH, CB3aHHbIE C OKPY/KHOCTBIO



BrnucanHble W IEHTpaJIbHBIE YIJIbI, YrOJd MEXKIY KacaTelIbHOM M XOPIOU.
Yrnel MexAy XOpAaMH M CEKyIIMMU. BrrcaHHble M ONHCAHHBIE 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. @opmysbl  OPUBEIICHUS. Pemienue
TPEYroJIbHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYycOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIBb30BAHUEM TE€OPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUE€CKOM OMTHUKHU.

TpuroHomerpuueckue bopmynbl s IJIoMAaaM  TPEYroJbHUKA,
napajuiesiorpaMma, pomba, Tpanenuu. dPopmyna I'epona. Popmyna monaau
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xopapl #  MOAOOHBIE TPEYroJbHUKHM B  OKPYXHOCTH. Teopema o
IPOU3BEIICHUN OTPE3KOB XOpZ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYILHX,
TeopemMa O KBaJpaTe KacaTelbHOW. [[puMeHeHue mpu penieHuru reoOMETPHYECKUX
3anay. Teopembl UeBbl 1 Menenas. [IonsTtue o romoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE MPsSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOTHBIHI
YJIeH, MX TeoMeTpuueckuil cwmbici. [lapannenbHOCTs M NEPHEHAUKYISIPHOCTH
IPSAMBIX (Uepe3 YIiIoBoM K03 OHUITUEHT).

YpaBHeHHE OKpY)KHOCTH. HaxokneHue mnepecedeHuil OKpPYKHOCTEU H
NpAMBIX B KoopauHaTtax. GopMysia pacCTOAHUA OT TOYKH 110 npsiMou. [lnomans
napajienorpaMmMa B KOOpPAMHATAaX, TMOHATHE OO0 OPHEHTUPOBAHHOW ILIOIIAJIH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IMpaBuia
TpEeyroJibHUKA U NapajiesorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHatel
BekTOpa. CJOKEHHE M BBIYUTAHHWE BEKTOPOB, YMHOXEHHME BEKTOpa Ha 4YHCIO B
KoopauHaTtax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[lonsiTue o Oasuce (Ha mIOCKOCTH). PasnoxkeHus BEKTOpPOB MO Oaswucy.
CxansgapHoe NpPOU3BEACHHE BEKTOPOB, T'€OMETPUUYECKUN CMBICI W BBIPAXKEHUE B
JNEKapTOBbIX KoopAuHaTax. JIMucTpuOyTUBHOCTh CKAJISAPHOIO IPOU3BEICHMUS.
CkamapHoe TpoM3BEICHUE U mOpoenupoBaHue. lIpumeHeHue CraIsIpHOTO



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

JJIMHa OKPYKHOCTH M IUIOIAAL KpPyra

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

JIBHKeHMS TJIOCKOCTH

Lentpanbnas cummerpusi. LlenTpanbHo-cumMerpuunbie Gurypsl. [1oBopoT.
OceBas cummeTpus. @Urypbpl, CUMMETPUYHBIE OTHOCHUTEJIIBHO HEKOTOPOW OCH.
IlapaienbHblii IEPEHOC.

[lonsitue nBwxeHus u ero cpoiicTBa. PaBeHcTBO Quryp. Ilpossrenus
CUMMETPUHM B MNPUPOJAE, KUBOIMUCH, CKYJIBITYype, apxutekrype. Kommnosunuun
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

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCIIOJb30BaHUIO 3THUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0IiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPY/10BOr0 BOCIIUTAHUS:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEUICHHWH, pPacCyXICHUW, YMEHUIO BHUJCThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMH MCCIIEIOBATEIBCKON JIESITEIbHOCTH;

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaaHCUPOBAHHBIN PEXUM 3aHATUM U OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacTH COXPAaHHOCTU OKPYXAIOIIeH cpeabl, IJIAHUPOBAHUS TIOCTYNKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH 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 CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIUHU U3 OIbITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUIOTE3bl 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEEC HEWU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyallUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare oCBOCHHS TpOTrpaMMBI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEUCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITABHBIMU JICHCTBUSMH.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TTOHSATUM, YCTaHABIMBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(PHUKAIIUH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



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

BBISIBIIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUeHUH, YMO3aKIIOUECHHUH 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH WHAYKIIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHUs, BBIOMpATh Haubolee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOMPOCHl KAaK HCCIIECNOBATEIBCKHA HHCTPYMEHT ITO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY SKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YIHTATOB, BHIBOJOB U 0000IIECHHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAUMBIX JUIsl pelIeHUs 3a1a4u;

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

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

OLIEHMBATh HAAEKHOCTh MH(OPMALIUU MO KPUTEPHSIM, MPEATOKEHHBIM WU
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
HeasiMU  OOLIEHUs, SICHO, TOYHO, T'PAaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHHs], COMOCTAaBIATh CBOM CYXACHHUS C CYKIEHUSMU JPYTHMX YYACTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOATEIbHO BbIOMPATh (OpMAT BBICTYIUIEHHUS C Y4YETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JESTENIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbIE€ IITYPMBl» W HHBIE); BBIIOJIHATH CBOIO YacTh paboOThl U
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yapTaT IO
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
4acTh), BBIOMpaATh CIOCOO pEmIeHUS ¢ Y4ETOM HMEIONIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pENICHHS] MAaTeMaTHIEeCKOM 3a7a4i, CAMOMOTHBAIIUU U PEIICKCUH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAIIBHYIO OILIEHKY pelleHUs 3a1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
PE3YyIABTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYPBI, OMNPEACeHsITh HX
B3aUMHOE PAacCIoJIOKEHHEe, H300pakaTb TreoMeTpUYecKue (QUrypbl, BBHITIOJIHITH
YEepTeX U IO YCJIOBUIO 3adaud. M3MepsTh JMHEHHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTte 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peasbHOM JKM3HU, Pa3MEpPOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh pasMepnl ATHUX
0OBEKTOB TIO TIOPSJIKY BEJTUYHHBI.

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs NPU3HAKAMH PABEHCTBA TPEYTrOJBHUKOB, HCIOJIb30BATh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTHYECKUE PACCYKICHHS C UCIOIb30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSAMOYTOJbHOIO
TPEYroJibHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1ay.

Onpenensts NapaIeIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrate 3amaum Ha KiIeTyaTol Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUYECKUX 3a7adax C MCIIOJIb30BAHHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU
[IEPECEYEHNN [IBYX IapajUIeIbHBIX NPSAMBIX CeKyulerd. Pemare mpakTuueckue
3a7]a4M Ha HAXOXKJCHUE YTJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OUMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThesl moHsITHEM reoMerpuyeckoro Mmecta Touek (I'MT) mpu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



DopMynUPOBATH ONPEACICHUS OKPYKHOCTH U Kpyra, XOpAbl U JAUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAZCTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSTH
JTU CBOMCTBA IIPU PELIECHUU 3a1a4.

Binagers NMOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ HeHTp. [loka3biBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAOTCS B OJJHON TOYKE.

BianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NEPIICHAUKYIIIPHOCTU KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KacCaHUs.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUU I'€OMETPUYECKUX 3a1a4.

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

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JINHEWKMU.

K koHmy oOydeHus B 8 kJacce OOydYarONIUiCA TOJYYUT CIEIYIONINE
pEeAMETHBIE PE3YJIHTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAaThCsl MX CBOMCTBAMHU TPH PEUICHUU T€OMETPUYECKUX 3ahad. PaznnuaTth
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH MPU PEIICHUU T€OMETPUUYECKUX 3a/1aY.

Hcnonb3oBaTh CBOWCTBA TOUKHU MEpECEYeHUs] MeIMaH TPEYrojibHUKa (IIeHTpa
Macc) B pEUICHUH 3a/1ad.

BrnageTts moHsiTMeM cpenHed JIMHUW TPEYroJIbHUKA U Tparelnuu, MPUMEHSTh
UX CBOMCTBa MpU PEIICHUU TEeOMETpHUECKHX 3anad. Mcmonb3oBaTh Teopemy
darneca U TEOpeMy O MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHSITh UX JJIs PEIICHUS
NPAKTUYECKUX 3a7a4.

PacrioznaBaTh IEHTpaTbHO-CUMMETPUYHBIC (UTYPHl U HCIOIB30BATh HX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJbHUKOB, KoddduiueHnTta momolwus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJBHUKOB. MIMETh mpeacTaBIeHUE O
npeo0pa3oBaHuU MOA00MS U 0 MOMO0OHBIX (urypax. [lomp3oBaThesi MpU3HAKAMHU
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHWH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCMONB30BaTh MpocTeWmue (GOpMYyNbl IS TUIOIIAJH
TpEyTroJbHUKA, NapaiesiorpaMma, pomoa U Tpaneuuud. Beraucisate (pa3niuyHbIMU
cnocobamMu) IJIOIIAAb TPEYroOJbHUKA M IUIOHIAAM MHOTOYTOJBHBIX (UTYp
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOpOM). 3HATh OTHOLICHUE IUIONIaAeH



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

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
IpakTH4ecKux 3agad. CTpOUTh MaTEMAaTUYECKYK) MOJENIb B IPAKTHYECKUX
3a71a4yax, CaMOCTOATENIBHO JeIaTh YepTEK U HAXOAUTh COOTBETCTBYIOIIME UIMHBI.

Binagers noHATHMEM BIMCAaHHOIO M LEHTPAJIBHOIO YyIUIA, YyIVIA MEXAY
KacaTeJIbHOM U XOpJOM, OIMCAHHOM M BIIMCAHHOM OKPYXKHOCTHU TPEYIOJIbHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTeMaTUUYECKHE
MOJENH IS 3aa4 PeajJbHOU KU3HU U IIPOBOJUTH COOTBETCTBYIOIUE BHIYMCICHUS
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonity 00yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIEAYIOLIUE TPEIMETHBIC
PE3YABTATHI:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HAXOJHUTh C UX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTHI TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEIICHHE
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoMuTh (C MOMOIIBIO KaJIBbKYJISTOPA) JTHHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [UJI1 HAXOXKJICHUSI COOTHOIIEHUH MEXAY TPUTOHOMETPUUYECKHUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY),
OpU PENIEHUU TeOMETpUYEeCKUX 3afad. lIpuMeHATh NOJIyYEeHHBIE 3HAHUSA NpH
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHIO B 33/1a4aX Ha HAXOXKJIECHUE TUIOMIAU, BBIBOJIUTH
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMma, pomM0a, Tparnemus, BEIBOJUTh U MPUMEHATHh Ghopmyity ['epoHa u
dbopMyITy IJIS TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmerp mnpencraBieHWEe O TOMOTETHMH, IPUMEHATH B NPAKTHYECKUX
CUTYyalUsX.

Ucnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast npu pelieHnu 3aau.

Hcnonp3oBaTh TEOpPEMBI O BIHCAHHBIX Yriax, yriax MEXIy XOopAamMu
(CexyluMu) 1 yriie M1y KacaTeJbHOU U XOpAOU NpH pelIeHUH T€OMETPUUYECKUX
3aga4. JloKa3pIBaTh M NPUMEHSTH TEOPEMBI O MPOU3BEAECHUU OTPE3KOB XOpI, O
MMPOU3BEICHUN OTPE3KOB CEKYIIINX, O KBAJIPaTe KacaTeIbHOM.

Brnanerp moHsiTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. BraneTh NOHATUAMHM YrIoBOro Ko3dduuuenta u
CBOOOJIHOTO 4YJI€HA, MOHUMAaTh WX T€OMETPUUYECKHUUA CMBICI U CBSI3b YIJIOBOTO



ko3 (dulreHTa ¢ BO3pacTaHWEM U YOBIBAaHHMEM JIMHEWHOW (YHKUUH. YMETb
pemare METOJOM KOOPAMHAT 3aJadd, CBSI3aHHBIE C MAPAJUIEIBHOCTBIO U
MIEPIEHANKYJIIPHOCTBIO TPSAMBIX, IEPECEUCHUEM IPSAMBIX, HAXOXKICHUEM TOUYEK
IIEPECEUCHUS.

BeIBOIUT W BIAJETh YPAaBHEHHUEM OKPYKHOCTH. McCHonp30BaTh METON
KOOpAMHAT I HAxXOXKICHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
(GopMynamMu paccTOSHUSA OT TOYKH [0 MPsMOH, IUIOMIaAM MapajuieorpamMmma B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHEHTHPOBaHHOH miomanu. lloap3oBaTbes
METOAOM KOOpPJIMHAT HA IUIOCKOCTH, NPUMEHATh €ro IpU  pPELICHUH
FEOMETPUYECKUX W TMPAKTHYECKUX 3aaad. [IpuMeHsATh MeTon KOOpAMHAT B
IPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Brnanerp moHsTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOaTh Ha YHWCJIO, BIAJAETh IMPAaBWIAMHU TPEYTOJIbHUKA W Mapajulesiorpamma.
Branerp nmpakTUYECKMMHU WHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHATaMU BEKTOpa. Biianerp CIOKEHHMEM U BBIYUTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmets npencraBiaenue o 0asuce (Ha MiI0cKOCTH). PackiaapiBaTh BEKTOPHI 1O
O0asucy. PackmanpiBaTh BEKTOpPhl CHJI C TOMOIIbIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUW. [IpUMEHATH IIOJy4YeHHbIE 3HAHUSA B
npocTeHnX GU3NIECKUX 3aauax.

Bianetp NOHSATHEM CKaJISIPHOTO IPOU3BEIECHUS BEKTOPOB, IOHUMATh €TI0
FEOMETPUUECKUM CMBICII W YBEPEHHO II0Jb30BAaTbCS €0 BBIPAKEHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHBHOCTHh CKAJISAPHOTO MPOU3BEICHUS
U €ro CBfA3b C NpoenupoBaHueM. [IpuMeHsTh CKaIsipHOE NPOU3BEACHUE BEKTOPOB
JUI. HaXOXKJIEHUs JJIMH W YIJI0B. Pemiate reoMeTpuyeckue 3aJadyuv C MOMOILIBIO
CKQJISIPHOTO IIPOU3BEeICHUS. VICIonp30BaTh CKaIsipHOE IMPOU3BEIACHUE 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 vacre. [lonumare cmbica uucia m. [IpuMEHATH MOJyYEHHBIE YMEHUS IIpU
pEIIeHNH TPAaKTUYECKUX 3a4ady. 3HAaTh HCTOPUUYECKHUE CBEICHHS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IIJIOIIAH KPYTa.

Nmerp mnpencraBiaeHue O MpeoOpa3oBaHUM IUIOCKOCTH, O JBUKEHUSX.
Haxomuth ocu, IEHTpbl CHUMMETpUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpUMEHATs ABUMKEHUS TIOCKOCTH
IIPU PEILIEHUU T€OMETPUUECKUX 3a1a4.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOZENM IS 3a7a4 PEAIbHON )KU3HHA U NTPOBOAUTH COOTBETCTBYIOINE BBIYMCICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TAE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJabHbie
NPOrpaMMblI Bcero o0pa3oBaTejbHbIEe pecypchl
padoThbI
Hauana reomerpuu. [Ipocreimme
1 reoMeTpuyeckue (Urypsl U uX CBONCTBA. 28 1
W3MepeHne reoMeTpuYecKiX BETNIHH
2 TpeyronbHUKI 19 1
3 [TapamnensHOCTE. CymMMa yrioB 15 1
MHOTOYTOJIbHUKA
[IpsiMOyronBHBIE TPEYTOIBHUKA
5 ['eomeTprdeckne HepaBEeHCTBA 5 1
OkpyxHOCTb. ['eoMeTpruecKkrue MecTa
6 To4eK. [locTpoeHust ¢ TOMONIBIO IUPKYIIS 18 1
U JTUHEUKH
7 HOBTOPGHI/IC, 0000111eHNEe, CHCTEMATU3AIINAS 10 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6




8 KUIIACC

KosnuuecTBo yacoB

HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJabHbie

NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl

padoThbI

YeTbIpEXyroabHUKN 22 1

[Tono6ue 16

[Tnomanp 16 1

Teopema IIudaropa u Havana 18 1

TPUTOHOMETPHH

VYTIIbI ¥ 4eTBIPEXYTOJIEHUKH, CBSI3aHHBIE C 20 1

OKPY)KHOCTBIO

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 10 1

3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6




9 KUIIACC

KosnuuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTeibHbIEe pecypchl
padoThbI
1 Pemienne TpeyroibHUKOB 22 1
2 [Togo6ue TpeyroILHIKOB 12 1
3 MeTo1 KoOpAHAT 10 1
4 BexTopsl 20 1
5 JlyiviHa OKPY>KHOCTH M IJIOLIAb Kpyra 16 1
6 JIBI>KEHUSI TUTOCKOCTH 10
7 [ToBTOpEHwUe, O606H16HI:I€, 12 1
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThbI

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

Hcropust BOSHUKHOBEHHUS U Pa3BUTHS
reOMETPUH

Hauanensie nonstua reomerpun. Touka,
npsMasi, OTpe30K, JIyd

Hauanensie nonstua reomerpun. Touka,
npsmMasi, 0Tpe30K, JIyd

[Tonsatue 06 akcuome, Teopeme,
JI0Ka3aTenbCTBE, ONPEICIICHIH, CBOWCTBE,
MpHU3HAKE

B3aumHoe pacnosoxeHue Touek Ha
npsamoil. Iamepenue JyinHbI 0Tpe3Ka,
paccTosiHUE MEXy TOUKaMU

B3aumHoe pacnosoxeHue Touek Ha
npsmoii. i3MepeHne UIMHBI OTpe3Ka,
paccTosiHUe MEX1y TOUKaMH

B3aumHoe pacnosioxeHne To4ek Ha
npsmoii. i3MepeHne UIMHBI OTpe3Ka,
paccTosiHUE MEXy TOUKaMu

ITonynnockocTs U yroJ. Bunasl yrios.
N3mepeHune BeIuYrH yIiIoB

ITonynnockocTs U yroJi. Buasl yrios.




N3mepenue Benu4rH yriios

[TonynnockocTs U yroJ. Bunsl yrios.

10 N3mepeHue Benu4rH yriios
BeprtukanbHbie 1 CMEKHBIE YTIIBL.

11 [TapamienpHble M NEPIEHAUKYIISIPHBIE
MpsIMbIE
BeprtukanbHbie U CMEXKHBIE YTIIHL.

12 [TapannensHble U EPICHAUKYISPHBIC
MpsIMbIE
BeprtukanpHbie 1 CMEKHBIE YTIIHL.

13 [TapanensHbIe U IEPIICHAUKYISPHBIC
MpsSIMbIE
BepTtukanpHbie 1 CMEKHBIE YTIIHL.

14 [TapanensHbIe U IEPIICHAUKYISIPHBIC
MpsIMbIE
BeprtukanbHble U CMEKHBIE YIUIBL.

15 [TapanensHbIe U IEPIICHAUKYISIPHBIC
psiMbIe

16 buccekrpuca yria

17 buccekrpuca yria

18 buccekrpuca yria

19 Jlomanas. Bunpl momassix. JuHa
JIOMaHOM

20 Jlomanas. Bunpl momassix. JuHa
JIOMaHOU
MHuoroyronsHuku. [lepumerp

21 MHOTOYToJibHUKA. [IOHSTHE O BBITYKIIBIX

W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX




22

MHuoroyronsnauku. [lepumerp
MHOI'OYroJIbHHUKA. [IOHATHE O BBITYKIIBIX
1 HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

23

MHuoroyronsnauku. [lepumerp
MHOI'OYroJIbHHKA. [IOHsSTHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYT OJIbHUKAX

24

MHuoroyronsnauku. [lepumerp
MHOT'OYTrOJIbHHKA. [IOHsTHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

25

Mmuoroyronsnuku. [lepumerp
MHOT'OYTOJIbHHKA. [[OHsATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYT OJIbHUKaX

26

HNHCTpYyMEHTHI AJ1s1 UBMEPEHUHN U
MOCTPOCHUM

27

HNHCTpYyMEHTHI AJ1s1 UBMEPEHUHN U
MOCTPOCHUM

28

KontponbHas padota o teme "Hauana
reomerpun. [Ipocreiine
reoMeTpuueckue (GUrypsl U UX CBOMCTBA.
N3mepenue reomerpudeckux Guryp"

29

MC,Z[I/IaHa, 6I/ICCCKTpI/IC3 K BBICOTA
TPEYroJIbHUKaA

30

MC,Z[I/IaHa, 6I/ICCCKTpI/IC3 K BBICOTA
TPEYroJIbHUKaA

31

PaBeHcTBO TPEYroJIbHUKOB

32

IIepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

33

IIepBblil 1 BTOPOM IPU3HAKU PABEHCTBA




TPEYroJIbHUKOB

IIepBblit 1 BTOPOM IPU3HAKU PABEHCTBA

34
TPEYTrOJIbHUKOB

35 IIepBblit 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB

36 [IepBblii 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOeIpeHHbIE TPEYTOJIBHUKH U UX
CBOMCTBA

38 PaBHOOGe1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

39 PaBHOOGeIpeHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

42 TpeTuii npu3Hak paBeHCTBA
TPEYTrOJIbHUKOB

43 TpeTuii npu3HaK paBEeHCTBA
TPEYTr0JIbHUKOB

44 Tperuii npusHak paBeHCTBa
TPEYTr0JIbHUKOB

45 @urypsl ¢ oceBoil cummerpueil. IIpumepsr
CUMMETPHUHU B OKPY)KAIOIIEM MUPE

46 durypsl ¢ oceBoit cumMmerpuen. IIpumepst
CUMMETPHUHU B OKPYKAIOILIEM MUPE

47 KonTtposneHas paboTa o teme




"TpeyroabHuku"

48 [MapannenbHOCTh TPSIMBIX 1

49 CBo¥iCTBa M IPU3HAKY MTAPAJUICTBHBIX 1
MPSIMBIX

50 CBo¥iCTBa M IPU3HAKY TTAPAJUICTBHBIX 1
MPSIMBIX

51 CBoiicTBa M IPU3HAKY TTApAJIIETBHBIX 1
MPSIMBIX

59 CBoiicTBa M IPU3HAKY TTapAJUIETBHBIX 1
MPSIMBIX

53 CBo¥icTBa M IPU3HAKHU TapAIIISITBHBIX 1
MPSIMBIX

54 CBo¥iCTBa M IPU3HAKY TTapAJIICTBHBIX 1
TIPSIMBIX

55 CymMa yriioB TpeyroJibHUKa 1

56 CymMa yriioB TpeyroJibHUKa 1

57 Brenraue yribl TpeyrojibHUKa 1

58 Brenraue yribl TpeyrojbHUKa 1
CyMMa BHYTPEHHUX YIJIOB

59 MHOTOYTOJIbHUKA ¥ CYMMa BHEIITHHX 1
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CymMa BHYTPEHHHX YTTIOB

60 MHOTOYTOJIbHUKA U CyMMa BHEITHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHHUX YIJIOB

61 MHOTOYT'OJIbHUKA U CyMMa BHEITHUX 1

YIJIOB BBITYKJIOT'O MHOTOYT'OJIbHUKA




KonTtposneHas paboTa o teme

62 "IMapamnensHocTh. CyMMa yriioB
MHOTOYI'OJIbHUKA"

63 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYroJILHUKOB

64 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX
TPEYTOJILHUKOB

65 [NeprieHMKyIsIp ¥ HAKITOHHAS
CBOHCTBO MeIMaHbI MPSMOYTOJIHLHOTO

66 TPEYTroJbHUKA, IPOBEACHHOHN K
THIIOTCHY3¢E
CBOMCTBO MeIMaHbI IPSAMOYTOJIBHOTO

67 TPEYroJIbHUKA, MPOBEIEHHON K
TUTOTEHY3€

68 [IpsiMOYroIBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpagycoB

69 [IpsiMOYrOIBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpamycoB

70 CooTHOIIEHHS MEXIy CTOPOHAMHU U
yriamMH TPeyrojibHUKa

71 CooTHOIIEHHS MEXIYy CTOPOHAMHU U
yriaamMH TPeyrojibHUKa

79 HepaBeHcTBO TpeyroibHHKA.
HepaBeHnctBo o niamHe 10MaHOM
HepaBeHCTBO MeX 1y EpIEHIUKYIAPOM U

73 HaKJIIOHHOM. PaccTosiHue OT TOUKHU 710
psAMOM

74 KonTponpHast paboTa o Temam




"[IpsiMOYrOIbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckre HepaBeHCTBA"

OKPY)KHOCTI), XOpAbl U AMAMCTPBI, UX

75 .
CBOICTBa
76 OKpYKHOCTB, XOPJIbI 1 TUAMETPBI, UX
CBOMCTBA
B3anMHOe pacnosioxkeHue OKpYKHOCTH U
77 npsiMoi. KacarenpHas 1 cekymias K
OKPY>KHOCTHU
B3anMHOe pacnosiokeHre OKpYyKHOCTH U
78 npssmMoli. KacarenpHas 1 cekymas K
OKPY>KHOCTH
B3anMHOe pacnosiokeHne OKpYyKHOCTH U
79 npsimoit. KacarenpHas u cexkyias K
OKPYXHOCTH
80 OKpY)XHOCTbh, BHUCAHHAS B yTOJ
81 OKpY)XHOCTh, BHUCAHHAS B yTOJI
[ToHsiTHE O TEOMETPUUYECKOM MECTE TOYEK.
82 IIpuMepsl reoMeTpUUYECKHX MECT TOUYEK Ha
IJIOCKOCTH
[ToHsiTHE O TEOMETPUUYECKOM MECTE TOUEK.
83 IIpumMepsbl reoMeTpUUYECKHX MECT TOUYEK Ha
IJIOCKOCTH
84 OnucanHast OKPY>KHOCTb TPEYroJIbHUKA,
€€ LEHTp
85 OmnucanHast OKPY)KHOCTb TPEYroJIbHUKA,
€€ LEeHTp
86 MeTo1 reoMeTpUUYECKUX MECT TOUYEK IIPU




PCHICHHUU T'COMCTPHUICCKUX 3a1a4

87

MGTOI[ TrCOMETPHUUICCKUX MECT TOYCK IIPpU
PEIICHHUU TrCOMECTPHUICCKUX 3ada4d

88

MGTOI[ TrCOMETPHUICCKUX MECT TOYCK IIPpU
PEIICHHUU T'COMCTPHUICCKUX 3aa4

89

MCTOI[ TrCOMETPHUICCKUX MECT TOYCK IIPU
PEIICHHUU T€COMECTPHUICCKUX 3a1a4

90

O60cHOBaHUS NPOCTEUIINX OCTPOECHUH,
ATaITbl 33/1a91 Ha MMOCTPOCHHUSI, PEIICHHE
3a7a4d Ha MOCTPOCHUE UPKYIIEM U
JIMHENWKOU

91

O60cHOBaHUS MPOCTEUIINX OCTPOCHUH,
JTanbl 337ja4M HA MOCTPOCHHUSI, pEIICHUE
3a/1a4 Ha IOCTPOCHHUE LUPKYJIEM U
JIMHENKON

92

KonTtponsHas padoTa o tTeme
"OxpyxHOCTh. ['eOMeTprYEeCKHe MecTa
Touek. [locTpoeHus ¢ MOMONIBbIO IIUPKYIIS
U JTUHEHKH"

93

[ToBTOpeHue u o6o6menue. Pemenue
3aJa4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

94

[ToBTOpeHue u 0600meHue. Pemenue
3a]a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3TUYHBIMU TEMaMHU Kypca

95

IToBTOpenue u o6oOeHue. Pemenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXTY
pa3IMYHBIMU TEMaMH Kypca




[ToBTOpenue u o6o0menue. Pemenne
96 3a7a4, WUTIOCTPUPYIOLINX CBSI3U MEKIY
Pa3iIMYHbIMA TEMAaMH KypcCa

[ToBTOpenue u o6o0menue. Pemenne
97 3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3iIMYHbIMA TEMAaMH KypcCa

[ToBTOpenue u 0606meHue. Peenue
98 3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMA TEMAaMH KypcCa

[ToBTOpenue u o6ob6menue. Pemenne
99 3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

[ToBTOpenue u 06061meHue. Pemenne
100 3a/1a4, WUTIOCTPUPYIOIINX CBI3U MEKTY
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosas koHTpoJbHAS paboTa

[ToBTOpenue u o6obmenue. Pemenne
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB II10 IIPOTPAMME

102




8 KUIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne T Mara uudposbie
eMa ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
1 [TapamrenorpaMmM, ero Npu3HaKu U 1
CBOMCTBA
5 [TapamrenorpaMM, ero Npu3HAaKu U 1
CBOMCTBA
3 [TapamenorpaMM, ero Npu3HAaKu U 1
CBOMCTBA
4 [TapamenorpaMM, ero Npu3HAaKu U 1
CBOMCTBa
5 [Tapannenorpamm, ero nNpu3Haku U 1
CBOMCTBa
5 [IpsiMoyronasHUK, poMO, KBaapaT, UX 1
IIPU3HAKYU U CBOMCTBA
7 [IpsiMOyroasHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOHCTBA
8 [IpsiMOyroapHUK, poMO, KBaapaT, UX 1
MIPU3HAKU U CBOHCTBA
9 [IpsiMOyroapHUK, poMO, KBaapaT, UX 1
MIPU3HAKU U CBOHCTBA
10 CpenHssa TuHUS TPEyroJIbHUKA
11 CpenHssa TuHUS TPEyroJIbHUKA
12 Tpaneuus. PaBHoGepeHHas Tpanenus, eé 1

CBOMCTBA U MMPU3HAKN




Tpamnenus. PaBHoOenpenHas Tpamenus, eé

13 . 1
CBOWCTBA M IPU3HAKU

14 [IpssMoyronpHas Tpanenus 1

15 CpenHsst TMHUS Tpareuuu 1

16 Teopema daneca 1

17 Teopema daneca 1

18 Teopema 0 IPOTIOPITUOHATBLHBIX OTPE3KAX 1

19 Teopema 0 IPOTIOPITUOHATBLHBIX OTPE3KAX 1

20 LlenTp Macc TpeyroibHHUKA 1

21 LenTpanpHO-cUMMETpHYHBIE (PUTYPBI 1

29 KounTponbHas paborta o teme 1
"YeTIpEXYroJbHUKN"

93 [Togobue TpeyroJbHUKOB, KOADHUITHEHT 1
nonoous

24 [Tomobue TpeyroJbHUKOB, KOADHUITHEHT 1
nonoous

25 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1

26 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1

27 [Ipu3Haku mogo0Oust TPEYroJIbHUKOB 1

28 [Ipu3naku mogo6ust TPEYroJbHUKOB 1

29 [Ipu3naku mogo6ust TPEYroIbHUKOB 1

30 [Ipu3naku mogo6ust TPEYroJbHUKOB 1

31 [Ipumenenue moA0OUs PU PELICHUH 1
MPAKTUYECKUX 33734

39 [TpumeneHue mo100us MpH pereHUH 1
MPAKTUYECKUX 33734

33 [Ipumenenue mo1o0us NpH pereHNH 1




MMPAaKTUYCCKUX 3ada4

[Tpumenenue moo0us P perICHUH

34 MIPAKTUYECKUX 33134

35 [TpumeHeHue MoA00MsI IPU PEIICHUH
MPAKTUYECKUX 33134

36 [TpumeHeHwe MOA00HS IPU PEIICHUH
MPAKTUYECKUX 33134

37 BBeenne noHsTHS TPEoOpa3OBaHHUS
moA00Us 1 MoJ0OHBIX GUryp

38 KonTpomasHas padora o Teme "Ilomooue"”

39 ITousarue rwomamu. CBoiicTBa ILIOIAnEH
reOMETPUYECKUX PUTYD

40 TTousarue rwiomamu. CBoiicTBa ILIOIIAnEH
TeOMETPUUECKHUX (HUTYD

41 TToustie mnomanu. CBolcTBa IIOMAaAEH
TEOMETPUUECKHUX (PUTYD
[IpocTeitmme GopMyIIbl IS IIOIIA N

42 TpPEyroJIbHUKA, apajiesorpaMmma, pomoa
U Tparneuuu
[IpocTeitmme GopMyIIbl AJIs IIOIIA N

43 TpeyrojbHUKa, Mapajienorpamma, pomoa
U Tparneuuu
[Ipocreiimue GopmyIbl A7 TIIOMIATN

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

45 TPEyroJibHUKa, apajuienorpaMma, pomoa

" Tpanenuuu




[Ipocreiimme GopmyIbl A7 TUIOMIA TN

46 TPEYroJbHUKa, MapaienorpaMma, pomoa 1
Y Tparennu
[Ipocreiimme GopMyIIbl s TUIOIIA TN

47 TpEeyroJibHUKA, apajuiesorpamma, pomoa 1
Y Tparennu
[IpocTeitmme GopMyIbl s IIOIIAIN

48 TpeyrojbHUKa, MapauiesorpamMmma, pomoa 1
Y Tparemnnu
[TpocTeitmme GopMyIbl AT TUIOIIAINA

49 TpEyroJibHUKA, Tapajiesorpamma, pomoa 1
Y Tparemnnu
[IpocTeitmme GopMyIIbl A5 TIOIIAIN

50 TpEyroJibHUKA, apajuiesorpaMmma, pomoa 1
U Tparneuun

51 [Tmomanau mogoOHBIX HUTyp 1

52 [Tmomanu mogoOHBIX HUTyp 1

53 [Tnomaau mogoOHBIX HUryp 1

54 KontponpHas padota o teme "Ilnomans" 1

55 Teopema [Tudaropa 1

56 [Ipumenenue Teopemsl [Iudaropa npu 1
pElIeHUH TPAKTHYECKUX 3a/1a4

57 [Ipumenenne Teopemsl [Iudaropa npu 1
pEIIeHUH TPAKTHYECKUX 3a/1a4

58 [Ipumenenne TeopeMsl [ludaropa nmpu 1
pEIIeHUN TPAKTHYECKUX 3a/1a4

59 [Ipumenenne Teopemsl [Tudaropa npu 1

PCHICHUHU IMMPAKTHUYCCKUX 3ada4




[Tpumenenne teopems! [Iudaropa npu

00 pELIEHUH IPAKTUYECKUX 3a/1a4

61 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KU B
MIPSIMOYTOJIBHOM TPEYrOJIbHUKE

65 [IponopuroHanbHbIE OTPE3KU B
MIPSIMOYTOJIBHOM TPEYrOJIbHUKE

66 [IponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYT OJIbHHUKE
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

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

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

69 OCTPOTO yria MpsSMOYroJIbHOTO
TPEYTrOJIbHUKA

70 Tpuronomerpudeckue GyHKIUHU YTIOB B
30°,45°u 60°

71 Tpuronomerpuyeckue GyHKIUHU YTIIOB B
30°,45°u 60°

72 KonTtponrHas padota no teme "Teopema




[Mudaropa n Hayana TpuroHomeTpun”

73 BrucanHble ¥ LIEHTPAIbHBIE YIIIbI 1

74 Brnucannbie ¥ IEHTPaJIbHBIE YIIIbI 1

75 Brucanubie ¥ IEHTPaJIbHBIE YIIIBI 1

76 Brnucannbie ¥ IEHTPaJIbHBIE YIIIbI 1

77 VYron Mexay KacaTelbHOU U XOPJIoH 1

78 VYroJs MexX 1y KacaTeJIbHOW U XOpJOH 1

79 VYTibl MEXIY XOpJIaMu U CEKYITUMU 1

80 VYTaBI MEXIY XOpAaMHU U CEKYIIUMHU 1

81 Brnucannble u onyicaHHble 1
YETBIPEXYTOJIbHUKHU

82 Brnucannble u onyicaHHbIe 1
YETBIPEXYTOJTBHUKHA

83 CBolicTBa M MPU3HAKUA BIIMCAHHOTO 1
YETBIPEXYTOJIBHUKA

84 CBolicTBa M MPU3HAKUA BIUCAHHOTO 1
YeThIPEXYroJIbHUKA

85 CBoiicTBa ¥ IPU3HAKU BIMCAHHOTO 1
YeThIPEXYroJIbHUKA

86 CBolicTBa M IPU3HAKY BIIMCAHHOTO 1
YeThIPEXYroJIbHUKA

87 B3aumMHoe pacnoiosxeHue IByx 1
OKpYXHOCTEH

88 B3aumHoe pacnonoxeHue IByx 1
OKPYKHOCTEH

89 Kacanune okpyxHocrein

90 Kacanune okpyxHocrein




91

OOu1me kacaTenbHbIE K ABYM
OKPYXHOCTSIM

92

KoHnTponsHas padora o Teme "YTiisl 1
YeTHIPEXYTOJILHUKH, CBSI3aHHBIE C
OKPY>KHOCTBIO"

93

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WITFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3IMYHBIMA TEMAaMH KypcCa

94

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

95

[ToBTOpenue u 06o6menHue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTOpenue u o6o6menHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

97

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

98

[ToBTOpeHue u 06o0meHue. Pemenue
3a]a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

99

[ToBTOpeHue u 06o0meHue. Pemenue
3a/1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3TUYHBIMU TEMaMHU Kypca

100

IToBTOpenue u o6oOmmeHue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXTY




pa3JIMYHBIMU TEMaMU Kypca

101 Hrorosas koHTpOJIbHAS paboTa 1
[ToBTOpenue u o6o0menue. Pemenne
102 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontporpiie | Ipaxrireciie u3yyeHHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 Cunyc, KOcuHYC, TaHTeHC yriioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXKIECTBO
3 @opMyITBI TPUBEICHAS
@opMyIIbl TPUBEICHUS 1
5 Pemrenne tpeyronbHukoB. Teopema 1
KOCHHYCOB
6 Pemenue tpeyronsaukoB. Teopema 1
KOCHHYCOB
Teopema cuHycoOB
TeopeMa cuHyCcOB
Pemenue npaktuyeckux 3auau ¢
9 HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3auad ¢
10 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Perienne npakTHuecKux 3aaay c
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOpPEMbI CHHYCOB
12 Pemenune npakrnueckux 3anad ¢ 1




HCIIO0JIb30BAHUEM TCOPEMEBI KOCUHYCOB U
TCOPCMbI CHHYCOB

Tpuronomerpuyeckue GopMyIbl s

13 TUIONIA/IA TPEYTOJIHHUKA,
napajuiesiorpamma
Tpuronomerpudeckue GOpMyIIbI IIst

14 IIJIOIIAI TPEYTOJIbHUKA,
napajuiesiorpaMmma
Tpuronomerpudeckne GOPMYIIbI IS

15 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpamMmma
Tpuronomerpudeckne GOPMYIIbI IS

16 TIONIA/IA TPEYTOJIbHUKA,
napajuiesiorpaMmma

17 ®dopmyna ['epona

18 ®dopmyna ['epona

19 ®dopmyna ['epona

20 (DOpM}-/‘J'Ia IUIOLIAM BBITYKIIOTO
YeThIPEXYroJIbHUKA

21 (DOpM}./.J'Ia IUJIOIIAM BBITYKIIOTO
YeThIPEXYTOJIbHUKA

29 KontponbHas padota o teme "Pemenue
TPEYroJbHUKOB"

93 Xopsl U 0I00HBIE TPEYTOJILHUKY B
OKPYXKHOCTH

24 Teopema 0 Ipon3BeIEHUU OTPEIKOB XOPI

25 Teopema 0 mpon3BeIEeHUN OTPE3IKOB XOPI

26 Teopembl 0 MPOU3BENEHUH OTPE3KOB




CEKYIIHX

Teopembl 0 MPOU3BEICHUH OTPE3KOB

27 1
CEKYIIUX
28 Teopema o kBajpare KacaTreabHOU 1
29 Teopema o kBajpare KacareabHOU 1
30 Teopembr UeBsl 1 Menenas 1
31 Teopemsbl UeBsl 1 MeHenas 1
32 Teopemsbl UeBsl 1 MeHenas 1
33 [TousTHE O TOMOTETHH 1
34 KounTponsnas pabora no teme "[lono6ue 1
TPEYTrOJIbHUKOB"
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.
35 VYrnoBoi kodhPHIEeHT U CBOOOIHBIHA 1
9JIeH, UX TEOMETPUICCKUN CMBICIT
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.
36 VYrnoBoi kodhPHIEeHT U CBOOOIHBIHA 1
YJIeH, UX TEOMETPUICCKUN CMBICIT
37 [MapannenbHOCTh U MEePIEeHAUKYIIPHOCTh 1
MPSMBIX (4epe3 YriaoBoi KOdhGUIIUEHT)
38 YpaBHEHHE OKPYKHOCTU 1
39 HaxosxneHne nepeceueHuii OKpy>KHOCTEH 1
U TIPSIMBIX B KOOPMHATAX
40 HaxosxneHne nepeceueHuii OKpy:KHOCTEH 1
U TIPSIMBIX B KOOPMHATAX
41 dopmyna pacCTOSHHS OT TOUKH 0 IPAMOI 1
42 [Tnomaap mapanenorpamma B 1

KOOpAUHATaXx, MOHATHUC 00




OPUEHTUPOBAHHOW TUIOLIAIN

HpI/IMeHeHI/Ie MCTOda KOOpAUHAT B

43 MIPaKTUYCCKH-OPUCHTUPOBAHHBIX
TeOMETPUYECKUX 3a]adax

44 KonTtposneHast pabota o Teme "Meton
KoopauHat"

45 BekTops!l Ha IIJI0CKOCTH
CrnoxeHne 1 BBIYUTaHHE BEKTOPOB —

46 MpaBHJIa TPEYTOJIbHUKA
napaiesiorpaMma
CrnoxeHne 1 BBIYUTaHHE BEKTOPOB —

47 MIpaBUJIa TPEYTOJIbHUAKA U
napaiesiorpaMma

48 YMHOXeHHEe BEKTOpa Ha YHCIIO

49 Koopaunats! BekTOpa
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

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

51 YMHOKEHHE BEKTOpa Ha YHCJIO B
KOOpJIuHaTax

59 [IpumeHeHne BEKTOPOB B (pu3MKe, LIEHTP
Mmacc

53 [Tonsatue o 6a3uce (Ha MIIOCKOCTH).
PaznoxeHust BEKTOpoB 1o 0azucy

54 [Tonsitre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHust BEKTOpoB 1o 0azucy

55 [Tonsitre o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BEKTOpoB 1o 0azucy

CkansipHO€ NIPOU3BEAECHNUE BEKTOPOB,

56 TreOMETPUYECKUI CMBICI M BBIPA)KCHHUE B
JEKapTOBBIX KOOPAWHATAX

57 JAucTpuOyTHBHOCTH CKAJISIPHOTO
MIPOU3BEICHUS

58 CkansipHO€ MPOU3BE/ICHUE U
MPOCIMPOBAHNE

59 [IpuMeHeHre CKaISIpHOTO IPOU3BEICHUS
BEKTOPOB JUTSI HAXOXKJICHHS [UTHH M YTJIOB

50 [TpuMeHeHre CKaISIPHOTO IPOU3BEACHUS
BEKTOPOB JUTSI HAXOXKJICHHS JUTHH U yTIIOB

61 [TpuMeHeHre CKaIsIpHOTO IPOU3BEACHUS
BEKTOPOB JUTSI HAXOXKJICHHS JUTHH U YTIIIOB

62 Penienne reoMeTpuyecKkux 3a1a4 ¢
MOMOIIIBIO CKAJSIPHOTO MIPOU3BEACHUS

63 Pemienne reoMeTpuyeckux 3a1ad ¢
MTOMOIIIBIO CKAJSIPHOTO TIPOU3BEICHUS

64 KonTtponpHas padota o teme "BekTopsr"

65 [IpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX JIIEMEHTOB

66 [IpaBuIBLHBIC MHOTOYTOJIBHUKH,
BBIYMCIICHUE UX JIIEMEHTOB

67 [IpaBuIBLHBIC MHOTOYTOJIBHUKH,
BBIUMCIIEHUE UX JIEMEHTOB

68 [IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUMCIIEHUE UX JIEMEHTOB

69 Yucno m 1 1arMHa OKPYKHOCTH




70 Ywucno © v AMHA OKPYKHOCTH 1

71 JlnvHa 1yru OKpyKHOCTH 1

72 JUirHa Oyru OKpyKHOCTH 1

73 Pamnannas mepa yriia 1

74 Panuannas mepa yria 1

75 [Tnomans Kpyra u €ro 3JI€MEHTOB (CEeKTOpa 1
Y CErMEHTA)

76 [Tnomans Kpyra u €ro 3JeMEHTOB (CEeKTopa 1
Y CErMEHTA)

77 [Tnommaae Kpyra u €ro 3JeMEeHTOB (CEeKTOpa 1
1 CeTMEHTA)

78 Brranciienue nepuMeTpoB | IIIOMaaeh 1
¢buryp, BKIIOYAIOIIUX AIEMEHThI Kpyra

79 Brrunciienue nepuMeTpoB M mionaaen 1
¢buryp, BKIIOYAIOLIUX AIEMEHTHI Kpyra

80 KonTposbhas o teme "J{nuna 1
OKPY)KHOCTH U IJIOIIaab Kpyra"

81 LlenTpanpHas CHMMETpUS 1

82 LleHTpanbHO-CUMMETPHUYHBIE PUTYPBI 1

83 IToBopoT 1

84 OceBast cummeTpust 1

85 Ourypsl, EI/IMMeTpI/I‘{HHe OTHOCHUTEIILHO 1
HEKOTOpO ocu

86 [TapannenbHbIil mepeHoc 1

87 IToHaTHe OBMKEHUS U €0 CBOIICTBA 1

88 PaBenctBo ¢uryp 1

89 [IposiBneHus cuMMETpUN B IPUPOJIE, 1




JKUBOIIMCH, CKYJIBIITYPEC, APXUTCKTYPC

90

Komno3zunun npuxenut (mpocreimnive
MIPUMEPHI)

91

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3siIMYHbIMA TEMAaMH KypcCa

92

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

93

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

94

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

95

[ToBTOpenue u o6o6menue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTOpeHue u o6o6menue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpeHue u 06o0meHue. Pemenue
3aJa4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

98

IToBTOpenue u o6oOmmeHue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXTY
pa3IMYHBIMU TEMaMH Kypca

99

IToBTOpenue u o6oOmeHue. Pemenne




3a/1a4, WJUTIOCTPUPYIOIINX CBSA3H MEKIY
pa3IMYHBIMU TEMAaMHU Kypca

[ToBTOpenue u o6o0menue. Pemenne

100 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
101 Hrorosas koHTpoJbHAs paboTa 1
[ToBTOpenue u 0606meHue. Peenue
102 3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBHIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME







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

I'eometpus, 7-9 knaccwl/ Atanacsin JI.C., byryzos B.®., Kagomiies C.b. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

A. 11. EpmioBa, I'ono6oponbko CaMOCTOATENbHBIE U KOHTPOJIbHBIE pabOThI. /-9
KJ1acc.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

3.1. Yuutennsckuii moprai: Www.uchportal.ru

3.2. Cetb TBOpYecKHuX yunteneii: http://it-n.ru/communities.aspx?cat_no=4510
tmpl=com

3.3. Enunast kosutekius o0pa3oBaTebHbBIX pecypcoB: WwWw.school-
collektion.edu.ru

3.4. Caiit otkpsiToro 6anka 3agauii EI'D ®UIIN : http://os.fipi.ru/home/1 .

3.5. Caiit ais caMmoo0pa30BaHus U OHJIAiH TecTUpoBanus: http://uztest.ru/

3.6. JluctanimonHas o0ydarorias cuctema sl HOArOTOBKH K dk3amMeny «PELLY
OI'D»: http://perryora.pd , http://reshuege.ru






