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HOACHUTEJIBHAS 3AIINCKA

['eomeTpust kak OJMH W3 OCHOBHBIX pa3fe€ioOB IIKOJbHOM MATEMAaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYO JIMHUIO. LIEeHHOCTh M3ydeHHs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykXJeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
dopMynupoBaTh 00paTHble yTBepxkAeHUs. (Ocoboe 3HaueHHE JOKa3aTelbHas
JUHUS UMEET IS yriyOJaEHHOTO U3YYCHUSI MATEMATUKH.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3a7a4, BCTPCUAIOIINXCS
B peanmbHOM ku3HU. OOyvarmuiics JODKEH HAYYUThCA  ONPEACIITh
rEOMETPUUECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IoN[aJb  3€MEJIBHOT0  y4YacTKa, pacCUUTHIBATh  HEOOXOJIUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUUCIUTEIIbHAS JIMHUS B MU3YYEHUU T'€OMETPHUH.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Oco0eHHOCTh yueOHOro Kypca yriayOJaEHHOTO U3YUYEeHHs] T€OMETPUH COCTOUT
B TOM, YTO O0y4YaroIIHUecs HE MPOCTO 3HAKOMSITCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
TrEOMETPHUH MU3YydaroTcs Ha OoJiee riIy00KOM YpOBHE, a 00yJaromuecs IpruoopeTaroT
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
3a7a4.

CornacHo yueOHOMY IaHy B 7-9 Kimaccax wu3y4aeTcss yriayOnEHHBIH
yaeOHBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CIASAYIONINE OCHOBHBIC pa3ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«Yetpipéxyronbaukny, «Ilogodue», «IneMeHTsl TpUroHomeTpumny, «ILmomaan», a
Takke «Meto kKoopauHaTy», «BekTopeiy, «IIpeobdpazoBaHus MIOCKOCTHY.

Ha usydyenue yueOGHoro kypca «Il'eomerpusi» orBogutcs 306 yacoB: B 7
kiacce — 68 yaca (2 yaca B Henenio), B 8 kimacce — 102 gaca (3 yaca B Henenio), B 9
kiacce — 102 yaca (3 yaca B HEJeNIO).



COIAEPKXAHUE OBYYEHUA
7 KJIIACC

HayvaJsa reomerpuu

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

B3anmHOe pacronoxeHue TOYeK Ha INpsAMOM. M3mepeHue IIIHMHBI OTpE3Ka,
PAcCTOSIHUE MEXAY 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. [iinHa nomanon. MHoroyrosnsHuku. 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

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, IPSAMOYTOJIBHBIE, TYIIOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOPOM TNpPHU3HAKK PABEHCTBA
TPEyrolbHUKOB. PaBHOOENpEHHBIC TPEYroJbHUKU M WX CBoHcTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEyTroabHUKA. TpeTHil mpu3HaK paBEeHCTBA TPEYTOJIbHUKOB.

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

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

IapaniaensbHbie npsamMbie. CymMMa yriioB MHOTOYTOJ1bHUKA

[TapamienbHOCTh NPSMBIX, HCTOPUYECKHUE CBEICHHUs O INOcTynare EBkinnnaa u
o ponu JloGaueBCKOro B OTKPHITUM HEEBKIUIOBOW Treomerpuu. CBOICTBA H
MPU3HAKK HapaJyiedbHbIX NpsMbIXx. CyMMa yriioB TpeyrojibHUKa. BHelIHUe yriibl
TpeyrojpHrka. CyMMa BHYTPEHHHUX YIJIOB MHOTI'OYIOJBHHUKA U CyMMa BHEIIHHX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMmoyroabHbIe TPEYroJbHUKHU

IIpu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTrOJBHHMKOB. IlepneHaukynsap u
HakJI0HHasg. CBOMCTBO MEAUaHbI MPSIMOYTOJBHOTO TPEYTOJbHUKA, TPOBEIAEHHOMN K
rurnorenyse. [IpsMoyroabHbIi TpeyroJabHUK ¢ 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. [Ipocreiniye nocTpoeHus ¢ MOMOIIBIO IUPKYJIA U JIMHEHKU.

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, €€
LHEHTpP. MeTox reOMEeTpUYECKUX MECT TOUEK IPH PEILIEHUU T€OMETPUUECKUX 3a/1a4.

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 NpPHU3HAKK U CBOWCTBA. Tpanernusi. PaBHOOenpeHHas Tpamemus, eé
cBoMcTBa U npu3Haku. [IpsmoyronpHas Tpanenus. CpenHss IUHUS TPANICLIHH.

CpenHsss nuHUS TpeyrojbHUKa. Meros yIBOCHHS MEIHAaHbl 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. Ilpusnaku momoOus
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 nogo6HeIX ¢puryp. OTHOIIEHHE TIOMAEeH TPEYTOILHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MPAKTHYECKUX 3a/1a4.

JJIeMeHThbl TPUTOHOMETPUH

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢yHkuuun 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 XOpAaMHU M CEKyIIMMHU. BrncaHHble M ONHMCAaHHBIE OKPY’KHOCTH
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 or 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. ®opmynbl  OPUBEICHUS. Pemenue
TPEYroJIbHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYycOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIIOJIBb30BAHUEM TE€OPEMBI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUE€CKOM OMTHUKHU.

TpuroHomeTpuueckue dbopmyIibl U1t IJIoMaad  TPEYroJbHUKA,
napajuiesniorpaMma, pomba, Tpanenuu. Popmyna ['epona. dopmyna miomanu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJbHUKOB

Xopapl #  MOAOOHBIE TPEYroJbHUKHM B  OKPYXHOCTH. Teopema o
IPOU3BEIICHUN OTPE3KOB XOpZ, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIHX,
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 TeoMeTpuYecKuid cmbici. [lapannenbHOCTh M NEPHEHAUKYISIPHOCTH
IPSAMBIX (Uepe3 YIiIoBoM K03 OHUITUEHT).

YpaBHeHHE OKpY)KHOCTH. HaxokneHue mnepecedeHuil OKpPYKHOCTEU H
NpAMBIX B KoopauHaTtax. GopMysia pacCTOAHUA OT TOYKH 110 npsiMou. [lnomans
napajjienorpaMma B KOOpPAMHATAaX, TMOHATHE OO0 OPHEHTHUPOBAHHOW 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 W BBIYUTAHHWE BEKTOPOB, YMHOXEHHWE BEKTOpa Ha YHCJIO 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. J(MCTpuOYyTUBHOCTh CKAJISIPHOTO MPOU3BEACHUSI.
CkamapHoe TpoM3BEICHUE U mOpoenupoBaHue. lIpumeHeHue CraIsIpHOTO



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

JJIMHa OKPYKHOCTH M IUIOIAAL Kpyra

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

Hentpanbuass cummerpusi. LlenTpanbHO-cuMMeTpuunbie Qurypsl. [1oBoporT.
OceBas cummeTpusi. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
IlapaienbHblii IEPEHOC.

[lonsitue nBwxeHus u ero cpoiicTBa. PaBeHcTBO Quryp. Ilpossrenus
CUMMETPUHM B MNPUPOJAE, KUBONMUCH, CKYJIBITYpe, apxuTekrype. Kommosunuwn
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€MAaTUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCHOJb30BAaHUIO 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) TPy10BOI0 BOCTIMTAHMS

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 YMEHUW, OCO3HAaHHBIM 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, 3ajJad, PEUICHUH, PACCYKICHHWA, YMEHUIO BHUICTh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYeCKOW HAyKHM Kak cQepbl UYeI0BEYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEIBCKON AESATEIbHOCTH;

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 3aHSATUW M OTIbIXa, peryisipHas (duznyeckas
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 COXPAaHHOCTHU OKPYXAIoIIeH cpeabl, IJIAaHUPOBAHUS 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 KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEO0OXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (HOPMYIUPOBATH UJICH,
MOHSTHUS, TUIOTE3bl 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEEC HEWU3BECTHBIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIOD  CHUTYyallMlO, BOCIPUHUMATH
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
JICUCTBUSIMU 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 CYIIECTBEHHBIN MPU3HAK KIaCcCU(PUKAIIUH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



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

BBISIBIIATH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUNS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

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

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKICHUH (MPSMbIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJl MaTeMaTHYeCKOH HWHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

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

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KaK HCCIENOBATEIIbCKUA HHCTPYMEHT ITO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JIOCTOBEPHOCTD MOTYUYEHHBIX PE3YIHTATOB, BBIBOJOB U 0000IIICHMUIA;

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

Pabora ¢ undgopmanmeii:

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

BBIOMpATh, aAHAIU3HPOBATh, CHUCTEMATHU3UPOBATh M HUHTEPIPETHPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

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

OLIEHMBATh HAAEKHOCTh MHOOPMALMU MO KPUTEPHSIM, MPEAJIOKEHHBIM WU
c(hOopMyITUPOBAHHBIM 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 W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pEUIeHHUs 3a/Jaud,
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 CYXICHHUS C CYXIEHUSMU JPYTUX YYaCTHHUKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
POEKTa, CaMOCTOSITEIBHO BBIOMpPATh (OpMaT BBICTYIJIEHUS C Y4YETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENbHOCTH, IUIAHUPOBATh OPTraHM3aIMI0 COBMECTHOM paloTHI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPAMHUPOBATh CBOM JAEMCTBUA C JPYIMMM 4J€HAaMH KOMAaHMbI, 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 U YYEOHBIX CUTYyaIHUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

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

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pENICHNS] MaTeMaTHIEeCKOM 3a/1a91, CAMOMOTHUBAIINU U PeIICKCUN;

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



OLICHMBAaTh COOTBETCTBHUE pPE3yJbTaTa AECSATEIbHOCTU MOCTABICHHOW LIETH U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

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

NPEAMETHBIE PE3YJIbTATBI

K xoH1y o0yuenus B 7 kjacce 00y4Jaromuiics MoayyuT CIeayronue npeIMeTHbIe
PE3YyIABTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYPBI, OMNPEACeHsITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb TI'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEepTEXKU M0 YCJIOBUIO 3adaud. M3MepsTh JHMHEHHbICE W YIVIOBBIC BEJIMYMUHBI.
PemaTte 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIMYUH MPEIMETOB B
peaspbHOM JKM3HU, Pa3MEepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSJIKY BEJTUYHHBI.

CTpouth 4epTeXKHU K TEOMETPUUECKUM 3a/1a4aM.

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

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonb30BaThCs MpPU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TpPEYrOJIbHUKOB,
CBOMCTBOM  MEIHMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSAMOYTOJbHOIO
TPEYroJibHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOIIBIO 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 TEOMETPUUYECKUMX 3aJadyax C HCIOJb30BAaHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPHU
[IEPECEYEHNN [IBYX IapajUIeIbHBIX NPSAMBIX CeKyulerd. Pemare mpakTuueckue
3a7]a4M Ha HAXOXKJCHUE YTJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OMCCEeKTPHCY yIila U CepeAUHHBIN MEPIICHIUKYIISP K OTPE3KY KaK r€ OMETPHUICCKUE
Mecta Touek. [lonb3oBaThesl moHsITHEM reoMerpuyeckoro Mmecta Touek (I'MT) mpu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U IUaMeTpa
OKPY>KHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMU. Y METh JOKa3bIBaTh U IIPUMEHSITH
JTU CBOMCTBA IIPU PELIECHUU 3a1a4.

Binagers NMOHATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMEThb
HaxoauTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAOTCS B OJJHON TOYKE.

BianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NIEPIICHAUKYIIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
JIoKa3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3
OJTHOM TOYKH, U IIPUMEHSTH 3TO B PELICHUU I'€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 oOydeHus B 8 kJacce OOydYarONIUiCA TOJYYUT CIEIYIONINE
pEeAMETHBIE PE3YJIHTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAThCSl MX CBOMCTBAMHU MPH PEUICHUU T€OMETPUUECKHX 3anad. Paznuyarh
NpU3HAKU U CBOMCTBA MapajljiesiorpaMmma, pomoa U MnpsiMOYyrojibHUKA, I0Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH MPU PEIICHUU T€OMETPUUYECKUX 3a/1aY.

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

BrnageTs moHsiTHEeM cpenHEN JIMHUW TPEYrOJIbHUKA W TPANeluu, IPUMEHSIThH
UX CBOWCTBAa MpU PEIICHUH TEeOMETpHUecKuX 3anad. lcmonb3oBaTh Teopemy
darneca U TEOpeMy O MPOMOPIMOHAIBHBIX OTPE3KaX, MPUMEHSITh UX JJIs PEIICHUS
NPAKTUYECKUX 3a7a4.

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

Brnanerp moHATHAMH TOAOOMSI TPEYroJIbHUKOB, Kod(ddHuIMeHTa moao0us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJBHUKOB. MIMETh mpeacTaBIeHUE O
npeo0pa3oBaHuU MOA00MS U 0 MOMO0OHBIX (urypax. [lomp3oBaThesi MpU3HAKAMHU
MoI00UsT TPEYTrONILHUKOB TPHU PEIICHUH T€OMETPUYeCKHX 3anad. /[oxka3wiBaTh U
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTH B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCMONB30BaTh MpocTeWmue (GOpMYyNbl IS TUIOIIAJH
TpEyroJbHUKA, NapajiesiorpaMma, pomoa U Tpaneuud. Beraucisate (pa3iuyHbIMU
cnocobamu) IUIONIaAb TPEYroJbHUKA U IUIOHMAJU MHOTOYTOJBHBIX (UTYp
(monb3ysich, TA€ HEOOXOIUMO, KaJIbKYJISITOpOM). 3HATh OTHOLICHUE IUIONIaAeH



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

[lonb3oBaTecst Teopemoi [ludaropa mns pemeHuss TeOMETPUUYECKUX U
IpakTH4ecKux 3agad. CTpOUTh MaTEMAaTUYECKYK) 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
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTeMaTUUYECKHE
MOJEIH IS 3a7a4 PEaIbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOLIME BHIYUCICHUSA
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETPUM (IMONB3YSCh, I/I€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

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

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

[Tonb3oBaThcst popmyiaMu NMPUBEEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM [IJII HAXOXIEHUS COOTHOLICHUN MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY),
OpU PELIEHUU TEeOMETPUYECKHX 3ajay. [[puMEeHSTh MONydYeHHbIE 3HAHUS IIPU
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIEHUE IUIOIIaAN, BEIBOJUTh
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMmma, poM0a, Tpamneiuu, BEIBOIUTh U TPUMEHATh Gpopmyny ['epona u
dbopMyITy IJIS TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmerp mnpexncraBieHWE O TOMOTETHHM, HPUMEHSITh B IPAKTUYECKUX
CUTYyalUsX.

Ucnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast npu pelieHnu 3aau.

Hcnonp3oBaTh TEOpPEMBI O BIHCAHHBIX Yriax, yriax MEXIy XOopAamMu
(CexkyuMu) 1 yriie Mex1y KacaTeJIbHOU U XOpAOU NpH pelIeHUH T€OMETPUUYECKUX
3a7a4. JloKa3pIBaTh M NPUMEHSITH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPA, O
MMPOU3BEICHUN OTPE3KOB CEKYIIINX, O KBAJIPaTe KacaTeIbHOM.

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



ko3 (dulreHTa ¢ BO3pacTaHWEM U YOBIBAaHHMEM JIMHEWHOW (YHKUUH. YMETb
pemare METOIOM KOOPAMHAT 3aJaud, CBS3aHHBIE C IAPAJUIENBHOCTBIO H
MIEPIEHANKYJIIPHOCTBIO TPSAMBIX, IEPECEUCHUEM IPSAMBIX, HAXOXKICHUEM TOUYEK
IIEPECEUCHUS.

BeIBOIUT M BIAAETh YpPAaBHEHHUEM OKPYKHOCTH. lMcCmonp30BaTh METON
KOOpAMHAT I HAxXOXKICHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
dopMynamMu paccTOSHUS OT TOYKH [0 NPSAMOM, IUIOWAAM MapajuiesiorpaMMa B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHEHTHPOBaHHOH miomanu. lloap3oBaTbes
METOJAOM KOOpJAWHAT HA IUIOCKOCTH, NPHUMEHATH €ro NpU  PELICHHUU
FEOMETPUYECKUX W TMPAKTHYECKUX 3aaad. [IpuMeHsATh MeTon KOOpAMHAT B
IPaKTUKO-OPUEHTHUPOBAHHBIX TEOMETPUYECKUX 3a7adax.

Brnanerp moHsTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOaTh Ha YHWCJO, BIaJAETh NpPAaBUJIAMHM TPEYrOJIbHUKA M NapajuieorpaMmma.
Branerp nmpakTUYECKMMHU WHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpIMHATaMU BEKTOpa. Bianerp CIIO)KEHHEM W BBIYMTAHUEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmets npencraBieHue o 0asuce (Ha miockocTH). PackiaapiBaTh BEKTOPHI IO
O0asucy. PackmanpiBaTh BEKTOpPhl CHJI C TOMOIIbIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUW. [IpUMEHATH IIOJy4YeHHbIE 3HAHUSA B
npocTEeHIINX (PU3NIECKUX 3aadax.

Bianetp NOHSATHEM CKaJISIPHOTO IPOU3BEIECHUS BEKTOPOB, IOHUMATh €TI0
FEOMETPUYECKAN CMBICII U YBEPEHHO IIOJb30BaTbCi €r0 BBIPAXKECHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHBHOCTHh CKAJISAPHOTO MPOU3BEICHUS
U €ro CBfA3b ¢ npoenupoBaHueM. [IpUMEHITh CKaIpHOE MPOU3BEICHUE BEKTOPOB
U1 HaXxOXKJEHUs [JIMH W YrjoB. Pemate reomerpuyeckue 3aaadyv C MOMOILIBIO
CKQJISIPHOTO IIPOU3BEeICHUS. VICIonp30BaTh CKaIsipHOE IMPOU3BEIACHUE BEKTOPOB B
anreOpanyecKux U (PU3HUECKUX 3a/1auax.

Biamers NOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHMKA, JIMHBI OKPYKHOCTH,
JUIMHBI JyTU OKPY>KHOCTH U PaJMaHHOM MEPBI yIrila, BBIYUCIATH ILIOMAAb Kpyra u
ero vyacreil. [lonumare cmbica yucina m. [IpuMEHATH MOJNyYEHHBIE YMEHUS IIpU
pEIIeHNH TPAaKTUYECKUX 3a4ady. 3HAaTh HCTOPUUYECKHUE CBEICHHS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IIOLIAAU KPYTa.

Nmerp mnpencraBiaeHue O MpeoOpa3oBaHUM IUIOCKOCTH, O JBUKEHUSX.
Haxonuth ocu, IEHTpel CHUMMETpPHUH (GUTYp, LEHTPHl MOBOPOTa, HAXOAUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpUMEHATs ABUMKEHUS TIOCKOCTH
IIPU PEILIEHUU T€OMETPUUECKUX 3a1a4.

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



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



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC

KoanuyectBo yacos
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ Konrpoasubie | IlpakTuyeckue
NPOrpaMMbl Bcero
padoThI padoThI
Hauana reomerpuu. [Ipocreimme
1 FeOl\:[eTpI/I‘-IeCKI/Ie ¢burypsl 1 ux 12 1 1
cBorictBa. 3mepenue
r€OMETPUUECKUX BEJIUYUH
2 TpeyronbHUKI 12 1
3 [TapamnensHOCTE. CymMMa yrioB 12 1
MHOTOYT'OJIbHUKA
[IpsiMmoyrosbHBIE TPEYTOIBHUKU 8 1
5 ['eomeTprdeckne HepaBEeHCTBA 4 1
OkpyxHOCTb. ['eoMeTpruecKkre MecTa
6 Todek. [locTpoeHus: ¢ moMoIIso 5 1 2
LUPKYJIS U JIMHEHKU
7 [ToBTOpEHME, O606IHCHI:I€, 10 1
cucTeMaTH3alys 3HaHUi
8 YeThIpexyroJIbHUKA 5
OBILEE
KOJIMYECTBO 68 6
YACOB I10
I[TPOI'PAMME
6 4




8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

Ne i/ KonTtpoJabHbie
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThbI
. bubnuorexa [JOK
! HeTbIpexyroabHiKH 22 1 https://m.edsoo.ru/a5cb98eb
bubmmoreka [{OK
1
2 Tonotue 16 https://m.edsoo.ru/a5cbh98eb
bu6moreka [IOK
1 1
3 Hnomans 6 https://m.edsoo.ru/a5ch98eb
4 Teopema Iludaropa n Hauana 18 1 bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/a5ch98eb
5 VYTIiabl 1 4eTBIPEXYTOJTBHUKH, CBSI3aHHBIE C 20 1 bubnuoreka [IOK
OKPY>KHOCTBIO https://m.edsoo.ru/a5cb98eb
5 [ToBTOpEeHME, 0600MIIEHNE, CHCTEMAaTH3aITUs 10 1 bubnuoreka [IOK
3HaHUHU https://m.edsoo.ru/a5cb98eb
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6



https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb
https://m.edsoo.ru/a5cb98eb

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypchl
1 [ToBTOpEHUE 7-8 4
bubmmoreka [{OK
2 B 24 1
CHTOPH https://m.edsoo.ru/dddde230
bu6moreka [IOK
M 1 1
3 CTOA XoopaHHat ° https://m.edsoo.ru/dddde230
bu6moreka [IOK
4 P 2 1
CUICHHE TPEYTOIBHHIOB 0 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
> Jlriiia OKpY:KHOCTH H [IOLIALE Kpyra 16 1 https://m.edsoo.ru/dddde230
bu6mmoreka [IOK
0 JlBIKCHIS IIOCKOCTH o https://m.edsoo.ru/dddde230
bu6mmoreka [JOK
! Tonobue TpeyrosbHmnkos 2 https://m.edsoo.ru/dddde230
3 [ToBTOpEeHUE, 0600IICHNE, 12 1 bubnuoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/dddde230
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0



https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230
https://m.edsoo.ru/dddde230

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

Hauanensie nonstusa reomerpun. Touka,
npsmMasi, OTpe30K, JIyd

[Tonsarue 06 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPECIICHUH, CBOUCTBE,
MIpU3HAKe

B3anMHOe€ pacnoiokeHue ToYeK Ha MPSIMOH.

W3mepenue AimHbBI 0Tpe3Ka, pacCTOsHUE
MEXAY TOYKaMU

[TonymnockocTts 1 yroJy. Buasl yrios.
N3Mepenne BeIMUrH YTIIOB

BepTukanbHble U CMEKHBIE YIIIbIL.
[TapannenbHble U EPIEHIUKYISIPHBIC
MpsiMbIE

BepTI/IKaJ'IBHBIe U CMCXKHBIC YI'JIBI.
HapaJ'IJ'ICJ'ILHLIe U NCPHCHAUKYIISIPHBIC
IIpsAMBIC

BI/ICCCKTpI/Ica yria

Jlomanas. Buael nomaHbIx. [IauHa ToMaHOM

MuoroyronsHuku. [lepumerp
MHOT'OYroJibHHUKA. [IOHATHE O BBITYKIIBIX U
HEBBIITYKJIBIX MHOTOYT OJIbHUKaX

10

HNHCcTpyMEHTBI U1 U3MEPEHUN U




MOCTPOCHUI

11 Pewrenue 3anau 1
KonTtponsHas padora o Teme "Hauana

12 reomerpud. [Ipocreiine reomeTpudeckue 1
¢burypsl u ux cpoiicta. Mamepenue
reoMeTpudeckux ¢puryp"

13 Tpeyronsauk. Bumpl. 1

14 Menuana, 6GuccekTpuca 1 BbICOTa 1
TPEYTOJIbHUKA

15 PaBeHCTBO TpeyroibHUKOB 1

16 [IepBblit 1 BTOpOM IPU3HAKK PABEHCTBA 1
TPEYroJILHUKOB

17 [IepBblit 1 BTOpOM IPU3HAKK PAaBEHCTBA 1
TPEYTrOJIbHUKOB

18 PaBHOGe1peHHBIE TPEYTOJIBHUKHN U UX 1
CBOMCTBa

19 PaBHOOGeIpeHHbIE TPEYTOJIBHUKH U UX 1
CBOMCTBA

20 [Ipu3Hak paBHOOEIPEHHOTO TPEYTrOJbHUKA 1

21 [Ipu3Hak paBHOOEIPEHHOTO TPEYTrOJbHUKA 1

22 Tpetuit npu3HaK paBeHCTBA TPEYTOJIHHUKOB 1

23 Tpetuit npu3HaK paBeHCTBA TPEYTOJIHHUKOB 1

24 KouTponbHas pabora no teme 1
"TpeyroapHuku"

25 [TapannenbHOCTB NPSAMBIX 1

26 CBoJCTBa U MPU3HAKYU MapalIeIbHbIX 1

MIPSAMBIX




CBolicTBa U NPU3HAKY MTAPAIIIEIBHBIX

27 1
MIPSIMBIX

08 CBoiiCTBa M IPU3HAKY TTAPAJUICTBHBIX 1
MIPSIMBIX

29 CBoiiCTBa M IPU3HAKY MTAPAJUICTBHBIX 1
MIPSIMBIX

30 CymMma yriioB TpeyroJbHHKa 1

31 CyMMa yriioB TpeyrojbHHKa 1

32 BHuemnue yriel TpeyrojibHuKa 1

33 BHenraue yriel TpeyroybHUKA 1
CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHUKA

34 Y CyMMa BHEIIHUX YIJIOB BBIITYKJIOTO 1
MHOTOYTOJIbHUKA
CymMa BHYTPEHHHX YIJIOB MHOTOYTOJIbHUKA

35 ¥ CyMMa BHEITHUX YTJIOB BBIMTYKIIOTO 1
MHOTOYT'OJIbHUKA
KounTponbnas pabora no teme

36 "[TapamtensHocTs. CymMMa yriioB 1
MHOTOYTOJIbHUKA"

37 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX 1
TPEYTrOJIbHUKOB

38 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX 1
TPEYTrOJIbHUKOB

39 [lepnienuKynsap U HAKIOHHAS 1

40 CBOMCTBO MeMaHbI MPSMOYTOJILHOTO 1
TPEYroJIbHUKA, IPOBEEHHON K THIIOTEHY3€e

41 CBOMCTBO MeMaHbI PSAMOYTOJILHOTO 1

TPEYTrOJIbHUKA, IPOBEAEHHON K THIIOTEHY3€E




42

[IpsiMmoyrosbHbBIN TpeyroybHUK ¢ yriioM B 30
rpasycoB

43

[IpsiMmoyrosbpHBIN TpeyroyibHUK ¢ yrioM B 30
rpasycoB

44

CooTHoIIEHHS MEX Ay CTOPOHAMU U YTiaMu
TPEYroJIbHUKA

45

CooTHoOIIEHNS MEX Ay CTOPOHAMH U YTriaMu
TPEYroJIbHUKA

46

HepasenctBo TpeyrosnbHuka. HepaBeHCTBO
0 JUINHE JIOMaHOU

47

HepaBeHcTBO Mex 1y NEpHEHANKYISIPOM U
HaKJOHHO. PaccTosgHne OT TOUKH J0
psAMOM

48

KonTtponsHas padoTa o remam
"IIpsiMOyronbHBIE TPEYTOJTBHUKA",
"I'eomeTpruueckre HepaBeHCTBA"

49

OKpY)XHOCTB, XOPJIbI ¥ TUAMETPHI, UX
CBOMCTBA

50

Ilonsatue o IreOMETPUICCKOM MECTEC TOYCK.
HpI/IMepBI reOMETPHUUICCKUX MECT TOYCK Ha
IINIIOCKOCTH

51

O60ocHOBaHUS MPOCTEUITHUX TOCTPOCHUH,
3Tanbl 337]a44 Ha MOCTPOCHUSI, pEIICHUE
3a/1a4 Ha OCTPOEHUE LUPKYJIEM U
JINHENKOU

52

O6ocHOBaHUS MPOCTEHIINX TOCTPOCHUH,
JTanbl 3a7ja4X HA IOCTPOCHHUS, PEILICHUE
3a/1a4 Ha IIOCTPOEHUE LUPKYJIEM U




JIAHENKON

KonTtposnsHas paboTa o teme
"OxpyxHOCTh. ['eoMeTprueckue mecra

53 Touek. [ToCTpOCHHS ¢ TOMOIIBIO IIUPKYIIS U L
JTUHEUKH"
[ToBTOpenue u o6o0menue. Pemenune 3anay,
54 WJUTFOCTPUPYIOITUX CBSI3H MEXTY 1
pa3TMYHBIMU TEMaMHU Kypca
55 UYeTslpexyroJibHUKU. Belykibie 1
YEeTHIPEX YT OJIbHUKH
56 [Tapannenorpamm, ero Npru3Haku U CBOKMCTBA 1
S7 [IpsAMOYTrOBHUK, €ro MPU3HAKU U CBOMCTBA 1
58 PomO0, ero mpu3Haku U CBOHCTBA 1
59 Tpanerus. Bunpr. 1
60 PeiituHrOBast KOHTpOIBHAS paboTa MO 1
reOMEeTpUH
[ToBTOpeHue u o6o6menue. Pemenue 3amay,
61 WJUTFOCTPHUPYIOITUX CBSI3H MEXTY 1
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6o6menue. Pemenue 3amay,
62 WJUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0606menHue. Pemenue 3amay,
63 WJUTIOCTPUPYIOIINX CBS3H MEKITY 1
pa3TUYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0606meHue. Pemenue 3amay,
64 WJUTIOCTPUPYIOIIMX CBS3H MEKIY 1

Pa3IMIHBIMH TECMaMH KypCa




[ToBTOpenue u o6o0menue. Pemenne 3amay,

65 WJUTIOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTopenue u 0606mIeHUE. Pemenue 3anay,
66 WUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenne 3amay,
67 WUTFOCTPUPYIOIINX CBS3H MEKTY 1
pa3IMYHBIMU TEMaMH Kypca
68 HroroBast KoHTpOJbHAS paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [TapamrenorpaMmM, ero Npu3HaKu U 1 bubnnorexa [JOK
CBOMCTBA https://m.edso0.ru/8c2d08f0
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [JOK
CBOMCTBA https://m.edsoo.ru/0dbbebfb
3 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/fb521d1b
4 [TapamenorpaMM, ero Npu3HAaKu U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/dc674776
5 [Tapannenorpamm, ero nNpu3Haku U 1 bubnuoreka [IOK
CBOMCTBA https://m.edso0.ru/4823807b
5 [IpsiMoyroasHUK, poMO, KBaapaT, ux 1 bubnuoreka [IOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8abc88a8
[IpsiMoyroapHUK, pOoMO, KBaapaT, UX bubnuoreka [JOK
7 . 1
MPU3HAKU U CBOMCTBA https://m.edso0.ru/d6a662c9
8 [IpssmoyronpHUK, poMO, KBapaT, ux 1 bubnunoreka [JOK
MPU3HAKU U CBOMCTBA https://m.eds00.ru/21884952
9 [IpssmoyronpHUK, poMO, KBapaT, ux 1 bubnnoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edso0.ru/a6373aa2
bu6mmoreka [JOK
10 Cpeisis MM TPEYrobiika 1 https://m.edsoo.ru/6elbcbbb
bu6mmoreka [JOK
1 Cpeisis IMHHA TPEYrobiiKa 1 https://m.edsoo.ru/6b23a4c3



https://m.edsoo.ru/8c2d08f0
https://m.edsoo.ru/0dbbebfb
https://m.edsoo.ru/fb521d1b
https://m.edsoo.ru/dc674776
https://m.edsoo.ru/4823807b
https://m.edsoo.ru/8abc88a8
https://m.edsoo.ru/d6a662c9
https://m.edsoo.ru/21884952
https://m.edsoo.ru/a6373aa2
https://m.edsoo.ru/6e1bcbbb
https://m.edsoo.ru/6b23a4c3

Tpaneuus. PaBHoGenpenHas

bubmuoreka [JOK

12
Tpaneuus, €€ CBOMCTBA U IPU3HAKU https://m.edsoo.ru/d61aa9d2
13 Tpaneuus. PaBHOGenpeHHas bubnuorexa [JOK
Tpaneuus, €€ CBOMCTBA U IPU3HAKH https://m.edso0.ru/17f960ca
bubmmoreka [{OK
14 Hpamoyrosbiias Tpanewitst https://m.edso0.ru/3375c8f3
15 Cpennsisi TMHUS Tpaneuu bubmorexa HOK
pel parien https://m.edso0.ru/7963a7f5
bubmmoreka [IOK
16 Teopema dareca https://m.edso0.ru/342ea505
bu6moreka [IOK
17 Teopema Ganeca https://m.edsoo.ru/a2402d2b
18 Teopema 0 TpPOMOPIIMOHATIBHBIX bubnuoreka [IOK
OTpe3Kax https://m.edsoo.ru/b62d4c47
19 TeopeMa 0 mpONMOPUHOHATIBHBIX bubnuoreka [IOK
OTpE3Kax https://m.edsoo.ru/8eccc056
bu6mmoreka [IOK
20 Lerrrp Macc TpeyrobHiica https://m.edsoo.ru/9cbcfo6c
bu6mmoreka [JOK
21 LleHTpaitbHO-CHMMETPHHHLIC PUIYPLI https://m.edso0.ru/8578076a
29 KonTtponpHas padoTa o teme bubnnoreka [JOK
"YeTbIpEXyroJbHUKN" https://m.edsoo.ru/bed0fof3
93 [Togo6ue TpeyroabHUKOB, bubnuoreka [IOK
ko3 duimeHT moaoous https://m.edso0.ru/19400684
24 IToobue TpeyroybHUKOB, bubnuoreka [IOK
K03 GUIIMeHT Toa00us https://m.edsoo.ru/21ebb50b
25 [Ipu3Haku mo1o0us TPEYTroNbHUKOB bubmiorexa LIOK

https://m.edsoo.ru/bbf2c3a6



https://m.edsoo.ru/d61aa9d2
https://m.edsoo.ru/17f960ca
https://m.edsoo.ru/3375c8f3
https://m.edsoo.ru/7963a7f5
https://m.edsoo.ru/342ea505
https://m.edsoo.ru/a2402d2b
https://m.edsoo.ru/b62d4c47
https://m.edsoo.ru/8eccc056
https://m.edsoo.ru/9cbcf96c
https://m.edsoo.ru/8578076a
https://m.edsoo.ru/bed0f9f3
https://m.edsoo.ru/19400684
https://m.edsoo.ru/21ebb50b
https://m.edsoo.ru/bbf2c3a6

bubmuoreka [JOK

26 [lpusHaxi 10700KA TpeYTOBHHKOB https://m.edsoo.ru/8db11ff7
bubnuorexa [JOK
27 [lpusHaxy m000HA TPeYroLHUKOR https://m.edsocI)_.[ ru/9ed11d5b
bubnuorexa [JOK
28 [lpusHaxy 1000KA TpeyrOBHHKOB https://m.edsocI)_.[ ru/152d2193
bubnuoreka [JOK
29 TpHsHaiH noA00HA TPEYrOBHIKOB https:// m.edsocl)_.[ ru/23dc95f1
bubnuoreka [JOK
30 TTpH3HAKH ONO0HS TPEYTOILHUKOR https:// m.edsocl)_.[ ru/8d1d9d1i6
31 [IpuMenenne moo00us PU PEIICHUH bubmuorexa [JOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/d97bf297
32 [IpuMenenne moao00us MPH PEIICHUN bubnuorexa [JOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/5b21c5aa
33 [IpuMenenne moo0us PH PEIICHUH bubnuoreka [IOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/e0d80738
34 [IpuMenenne moao0us Mpu PEIICHUN bubnuoreka [IOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/cacel7d8
35 [IpuMeHenne moao0us MPH PEIICHUH bubnuoreka [JOK
MPAaKTUYECKUX 3a7a4 https://m.edsoo.ru/8717ee6a
36 [Ipumenenue noA0OUs MPU PELICHUH bubnunoreka [JOK
MPaKTUYECKUX 3a7a4 https://m.edsoo.ru/d9159d9d
37 Brenenue noHsaTus npeoOpa3zoBaHus bubnnoreka [JOK
nmoA06us 1 MoA0OHBIX HUTyp https://m.edsoo.ru/aaf7e944
38 KonTposneHas paboTa o teme bubnuoreka [IOK
"[Tomo6ue" https://m.edsoo.ru/89c3236d
39 IHousatue mmomanu. CBoiicTBa bu6mmoreka [JOK

IUIOIIAJIeH reoMEeTpHUECKUX HUTyp

https://m.edsoo.ru/7af5b92e



https://m.edsoo.ru/8db11ff7
https://m.edsoo.ru/9ed11d5b
https://m.edsoo.ru/152d2193
https://m.edsoo.ru/23dc95f1
https://m.edsoo.ru/8d1d9d16
https://m.edsoo.ru/d97bf297
https://m.edsoo.ru/5b21c5aa
https://m.edsoo.ru/e0d80738
https://m.edsoo.ru/cace17d8
https://m.edsoo.ru/8717ee6a
https://m.edsoo.ru/d9159d9d
https://m.edsoo.ru/aaf7e944
https://m.edsoo.ru/89c3236d
https://m.edsoo.ru/7af5b92e

40 [TonsTue momaau. CBoiicTBa bubmuoreka [JOK
TUTOIIAJICH TEOMETPHUECKUX (PUTYP https://m.edsoo.ru/37a176¢c0
41 [TonsTue mmomanu. CBoicTBa bubmmoreka [{OK
IIouaie reoMeTpuyeckux puryp https://m.edso0.ru/6004265a
IIpocreitmue dhopMyIIsl I IUIOMIAAN
42 Tpe OJII)HI/IKa(bHI;, Z’JIJIGJIOI‘ aMMa bubmorexa HOK
peyr - 11ap p ’ https://m.edso0.ru/596ald0e
pomba u Tpanenun
TIpocreitmue hbopMyIIsl I IUIOMIAIN
43 Tpe OJII)HI/IKaq)Hz 'Znnenor aMMI: " bubmiorexa HOK
peyr - 11ap p ’ https://m.edsoo.ru/f636delf
pomba u Tpanenun
TIpocreiimue hbopMyIIbl I IUIOMAIN
44 Tpe OJ'II)HI/IKa(bHIZ Znﬂefor aMMI: " bubmorera [JOK
peyr - 11ap p i https://m.eds00.ru/9732274d
pomba u Tpanenun
TIpocreitmue hbopMyIIbl I IUIOMAIN
45 Tpe OJII)HI/IKa(bHI; z.]mefor aMMI: ! bubmorera [IOK
peyr - 11ap p ? https://m.edso0o.ru/e6458963
pomba u Tparnenuu
TIpocreitmue hbopMyIbl I IUIOMAIN
46 Tpe OJILHI/IKa(bHI; :nnefor aMMI: ! bubmorexa LOK
peyr - 11ap p ? https://m.edsoo.ru/0b18fc61
pomba u Tparnenun
TIpocTeiimume hbopMyisl I IUIOMAIN
47 Tpe OJ'ILHI/IKa(bHI; ;’Jmefor aMMI;I " bubmorexa LHOK
peyr - 11ap p ? https://m.edsoo.ru/eb691e04
pomba u Tparneuuu
IIpocreiime GopMyiibl I IUIOIAAN
48 Tpe OJ'ILHI/IKa(sz :JIJIleOF aMMI;I " bubmotera [JOK
peyr - 11ap p ? https://m.edsoo.ru/8b93cfba
pomba u Tpanenuu
IIpocreiimme hopMyIIbl 1T ILIOMIAINA
P Qopmyei 1 Hal bubnuoreka [JOK
49 TPEYTrOJIbHUKA, apajlIeIorpaMma,

pomba u Tpanenuu

https://m.edsoo.ru/c35f544d



https://m.edsoo.ru/37a176c0
https://m.edsoo.ru/6004265a
https://m.edsoo.ru/596a1d0e
https://m.edsoo.ru/f636de1f
https://m.edsoo.ru/9732274d
https://m.edsoo.ru/e6458963
https://m.edsoo.ru/0b18fc61
https://m.edsoo.ru/eb691e04
https://m.edsoo.ru/8b93cfba
https://m.edsoo.ru/c35f544d

[Ipocreiimme GopmyItbl s TUIOIA TN

50 TPEYroJbHUKA, apajljIeiorpaMma, bubmiorexa LIOK
poMGa 1 Tpamerm https://m.edsoo.ru/a3fobeld
bubnuorexa [JOK
>1 Tlnomau nonobHbix Guryp https://m.edsocI)_.[ ru/d8638f34
bubnuorexa [JOK
52 Tlowazei MoA0GHELX pHryp https:// m.edsocl)_.[ ru/2383022e
bubnnorexa [JOK
53 Tlrowazei MoA0GHEIX GHryp https:// m.edsocl)_.[ ru/See2a7d4
54 KounTponbnas paborta o teme bubnuoreka [IOK
"ITnomans" https://m.edso0.ru/05f10573
bubnuoreka [IOK
> Teopewa Iugaropa https:// m.edso;I ru/7f631f27
56 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [IOK
MPU PELICHUH MPAKTUYECKUX 3a/1a4 https://m.eds00.ru/4829510
57 [Ipumenenne Teopemsl [Tudaropa bubnuoreka [IOK
MpU PELICHUH MPAKTUYECKUX 3a/1a4 https://m.edsoo.ru/a9fhd79b
58 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [JOK
MPU PELICHUH MPAKTUYECKUX 3a]1a4 https://m.eds00.ru/396250fc
59 [Ipumenenne Teopemsl [Iudaropa bubnuoreka [JOK
MpU PELICHUH MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ec94e892
60 [Ipumenenne Teopemsl [Iudaropa bubnunoreka [JOK
MpU PELICHUH MPAKTUYECKUX 3a]1a4 https://m.edsoo.ru/ch69a011
61 IIponoprmoHanbHBIE OTPE3KHU B bubnnoreka [JOK
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edso0.ru/012ee582
62 [IponopuroHanbHbBIE OTPE3KU B bubnuoreka [IOK
MIPSAMOYT'OJIBHOM TPEYrOJIbHUKE https://m.edsoo.ru/al15549ea
63 [IponopuroHanbHbBIE OTPE3KU B bubnuoreka [IOK



https://m.edsoo.ru/a3f9be1d
https://m.edsoo.ru/d8638f34
https://m.edsoo.ru/2383022e
https://m.edsoo.ru/5ee2a7d4
https://m.edsoo.ru/05f10573
https://m.edsoo.ru/7f631f27
https://m.edsoo.ru/4829510
https://m.edsoo.ru/a9fbd79b
https://m.edsoo.ru/396250fc
https://m.edsoo.ru/ec94e892
https://m.edsoo.ru/cb69a011
https://m.edsoo.ru/012ee582
https://m.edsoo.ru/a15549ea

IIPSIMOYT'OJIBHOM TPEYrOJIbHUKE

https://m.edsoo.ru/lecbc886

64 [IponopuyoHanbHbBIE OTPE3KU B bubmuorexa [IOK
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c0dc264b
[IponopuroHanbHbIE OTPE3KU B bubnuorexa [JOK

65
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/861dfd7f

66 [IponopuroHanbHbIE OTPE3KU B bubnnorexa [JOK
MIPSIMOYT'OJIBHOM TPEYTOJIbHUKE https://m.edsoo.ru/c024ef14
CuHyc, KOCHHYC, TAHT'CHC U

67 KOTa}I,-IFCHC OCTy Oro yria brbmmorexa [OK

poTo yr https://m.edso0.ru/132b4ef6
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA
Cunyc, KOCHUHYC, TAHT€HC U
68 KOTaHT€HC OCTPOTO yria bubamorexa [JOK
poro yr https://m.edsoo.ru/f089efb9
MPSIMOYTOJIBHOTO TPEYrOJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U
69 KOTaHT'€HC OCTPOTO yria Bubnmorexa [JOK
POTO T https://m.edsoo.ru/b41c27f9
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

70 Tpuronomerpudeckue GyHKITUN bubnuoreka [JOK
yriioB B 30°, 45° u 60° https://m.edsoo.ru/f64cb9ch

71 Tpuronomerpudeckue GyHKIIUN bubnuoreka [JOK
yriioB B 30°, 45° u 60° https://m.eds00.ru/6b294349
KounTtponbHas pabora no teme

72 "Teopema ITudaropa n Havana bubmorexa HOK

P " P https://m.edsoo.ru/a9dbl1f7a
TPUTOHOMETPUHU
73 Bnucanubie U LIEHTpaIbHBIE YTIIbI bubmmorexa [IOK
HEHTP "t https://m.edsoo.ru/ae5f890d
74 Bnucanubie U IeHTpaIbHBIE YTIIbI bbmmorexa [JOK
HEHTP e https://m.edso0.ru/d0233fa0
75 BrivcaHHBIE U IEHTPAJIBHBIE YIJIBI bubnuoreka [IOK



https://m.edsoo.ru/1ecbc886
https://m.edsoo.ru/c0dc264b
https://m.edsoo.ru/861dfd7f
https://m.edsoo.ru/c024ef14
https://m.edsoo.ru/132b4ef6
https://m.edsoo.ru/f089efb9
https://m.edsoo.ru/b41c27f9
https://m.edsoo.ru/f64cb9cb
https://m.edsoo.ru/6b294349
https://m.edsoo.ru/a9db1f7a
https://m.edsoo.ru/ae5f890d
https://m.edsoo.ru/d0233fa0

https://m.edsoo.ru/ccaeedb0

76 Bnucanubie v IEHTpaIbHBIE YTIIbI bubmmorexa [JOK
https://m.edsoo.ru/1d3424f4
77 Yron mexay KacaTelIbHOU U XOpI0il bubmorexa LHOK
https://m.edsoo.ru/775efa2f
78 YToa Mex Ty KacaTeIbHOU U XOPJIOH bubmorexa HOK
https://m.eds00.ru/09166b3d
79 VYTibl MeXy XOpJaMu U CEKYITUMU bubmorexa HOK
https://m.edso0.ru/022e729c
80 VYTaBI MEXIY XOpAaMHU U CEKYIIIUMHU bubamorera LOK
https://m.edsoo.ru/84a32a80
81 Brincannbie 1 ONTMCaHHBIC bu6moreka [IOK
YEeTBIPEXYTOJIbHUKHU https://m.edsoo.ru/734d8ad9
82 Brncannbie 1 onMCaHHBIC bubmuorexa [JOK
YETBIPEXYTOJIbHUKHU https://m.edsoo.ru/aa6clad6
83 CBolicTBa M MPU3HAKUA BIUCAHHOTO bubnuoreka [IOK
YETBIPEXYTOJIbHUKA https://m.edsoo.ru/fe14a853
84 CBolicTBa M MPU3HAKUA BIMCAHHOTO bubnuoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edso0.ru/60435d9b
85 CBolicTBa U MPU3HAKUA BIIMCAHHOTO bubnuoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edso0.ru/cf9e646f
86 CBoiicTBa ¥ NIPU3HAKU BIMCAHHOTO bubnnoreka [JOK
YEThIPEXYTOJIbHUKA https://m.edsoo.ru/0b0501a3
87 B3anmHoe pacrionoxeHue 1Byx bubnunoreka [JOK
OKPYXHOCTEN https://m.edsoo.ru/420d844e
88 B3aumHoe pacnonoxeHue IByx bubnuoreka [IOK
OKPYKHOCTEN https://m.edso0.ru/42da86f2
89 Kacanune okpyxHocrein bubnuoreka [IOK



https://m.edsoo.ru/ccaee9b0
https://m.edsoo.ru/1d3424f4
https://m.edsoo.ru/775efa2f
https://m.edsoo.ru/09166b3d
https://m.edsoo.ru/022e729c
https://m.edsoo.ru/84a32a80
https://m.edsoo.ru/734d8ad9
https://m.edsoo.ru/aa6c1ad6
https://m.edsoo.ru/fe14a853
https://m.edsoo.ru/60435d9b
https://m.edsoo.ru/cf9e646f
https://m.edsoo.ru/0b0501a3
https://m.edsoo.ru/420d844e
https://m.edsoo.ru/42da86f2

https://m.edsoo.ru/4cbf4ff9

90 Kacauue ok HOCTEHN bubmorexa LOK
Py# https://m.edsoo.ru/52dcbe7d
01 OO011ue KacaTelbHbIE K ABYM bubnuorexa [JOK
OKPYXHOCTSIM https://m.edsoo0.ru/d2151a62
KoHnTponsHas padora o Teme "YTIisl
92 U 4ETBIPEXYIOJIBHUKA, CBSI3AHHBIE C bubmmorexa [TOK
pexyt | ’ https://m.eds00.ru/26055342
OKPY>KHOCTBIO
[ToBTOpenue u 0606meHue. Peenue
93 3a51a4, WUTKOCTPU [IUX CBA3U bubnmorexa LOK
’ PHpYIO https://m.edsoo.ru/74d89ab9
MEK]Ty Pa3IMIHBIMH TEMaMH Kypca
[ToBTOpenue u o6ob6menue. Pemenne
94 3a51a4, WUTFOCTPU IIUX CBS3U bubmorexa LOK
’ PHpYIO https://m.edsoo.ru/6d05bcd8
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6obmenHue. Pemenne
95 3a7a4, WUIFOCTPU UX CBSI3U bubmmorexa [OK
Aat, pupyrotit https://m.eds00.ru/51013847
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpenue u o6o6menHue. Pemenue
96 3a7a4, WUIFOCTPU UX CBS3U bubmiorexa LOK
Aat, PHpYIom https://m.edso00.ru/248181a0
MEXIy pa3InIHBIMUA TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
97 3a7a4, WUIFOCTPUPVIOLINX CBI3U bubmnorexa [IOK
Aat, pHpyIom https://m.edsoo.ru/dad15fdc
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
98 3a7a4, WIIIOCTPUPYIOIINX CBI3U bubmnorexa [IOK
Aat, pHpyIom https://m.eds00.ru/6a69702b
MEX]ly Pa3JIMYHBIMH TEMaMH Kypca
99 IToBTOpenue u o6oOmmeHue. Pemenne bubnuoreka [IOK

3ala4, HJUTIOCTPUPYIOLIUX CBA3U

https://m.edsoo.ru/0f5b4b87



https://m.edsoo.ru/4cbf4ff9
https://m.edsoo.ru/52dcbe7d
https://m.edsoo.ru/d2151a62
https://m.edsoo.ru/26055342
https://m.edsoo.ru/74d89ab9
https://m.edsoo.ru/6d05bcd8
https://m.edsoo.ru/51013847
https://m.edsoo.ru/248181a0
https://m.edsoo.ru/dad15fdc
https://m.edsoo.ru/6a69702b
https://m.edsoo.ru/0f5b4b87

MCXKAY pa3JIMYHbIMU TCMAaMH KypCa

[ToBTOpenue u o6o0menue. Pemenne

100 1 bubmmoreka [{OK
3a%at, WITIOCTPHPYIOIX CBASH https://m.edso0.ru/7942fc3c
MCXKAY pa3jIMdYHbIMU TEMAaMH KypcCa
bubmmoreka [{OK
101 Hrorosas koHTpoJsbHAs paboTa 1 httos://m.eds00.ru/c2695¢10
- [ToBTOpenue u 0606meHue. Peenue . BuGmiorexa LIOK
3aNat, WITIOCTPHPYIOMIHX CBA3H https://m.eds00.ru/b4981045
MCXKAY pa3jIMYHbIMU TEMAaMH KypcCa
OBIIEE KOJJMYECTBO YACOB I1O 102

[TPOI'PAMME



https://m.edsoo.ru/7942fc3c
https://m.edsoo.ru/c2695c10
https://m.edsoo.ru/b4981045

9 KUIIACC

KoaudecTBo 4acoB

Ne Jara
w/n Tema ypoka Beero KonTpoabHubie IIpakTuyeckue H3yIeHns
padoThI padoThI
1 [ToBTOpEeHME Kypca reomeTpun 7-8 Kiacc 1
9 [ToBTOpEeHue Kypca reomerpun 7-8 Kiacc. 1
OxpyxHOCTH
3 [TosTopenwue. [Tnomam. 1
[Iposepounas padoTa. [loBTOpeHue
5 BexTopsl Ha III0CKOCTH 1
5 CrnoxeHne ¥ BBIYUTaHHE BEKTOPOB — 1
MpaBUJIa TPEYTroJIbHUKA U MapaljiesiorpaMmma
7 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB — 1
MpaBUJIa TPEYTroJIbHUKA U Mapaljiesiorpamma
YMHOXKEHHE BEKTOpa Ha YUCIIO
Koopaunatsl BekTopa
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
10 YMHOKEHHE BEKTOpa Ha YHCJIO B 1
KOOpJIuHaTax
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,
11 YMHOKEHUE BEKTOpa Ha YUCIIO B 1
KOOpJIuHaTax
12 VYcioBHE KOJUIMHEAPHOCTH BEKTOPOB. 1
13 [IpumeHeHne BeKTOPOB B (hU3HKE, LIEHTP 1
Macc
14 Pasnoxxenne meanranbl, YCBHAHEI. 1




YcaoBue MPUHAIIICIKHOCTU TPEX TOUYCK

15 . .
OJTHOM TIPSIMOMA.

16 [IpumMeHeHre BEKTOPOB K PEIICHUIO 33/1a4 U
JI0Ka3aTeIbCTBY TEOPEM.

17 [Tonsitre o 6a3uce (Ha MIIOCKOCTH).
Paznoxenust BEKTOpoB 1o 0azucy

18 [Tonsartue o 6a3uce (Ha MIOCKOCTH).
Paznoxenust BEKTOpOB 110 0azucy

19 Pemenue 3amau
CkasipHO€ MTPOU3BEICHNE BEKTOPOB,

20 reOMETPUYECKUN CMBICI U BbIpKEHUE B
JEKapTOBBIX KOOPAWHATAX

91 JAucTpuOyTHBHOCTH CKAJISIPHOTO
IIPOU3BECHUS

22 CkaysipHO€ TPOU3BEICHNE U TTPOCIIMPOBAHNE

93 Pemenne reoMerpruyeckux 3aznad ¢
MIOMOIIBIO CKAJSIPHOIO IIPOU3BEAECHUS

24 [IpuMeHeHMe CKalsIpHOTO IPOU3BEACHUS
BEKTOPOB JUIsl HAX0XKJCHUS JUIMH U YIJIOB

o5 [IpuMeHeHMe CKalsipHOTO IPOU3BEACHUS
BEKTOPOB JUISl HAXOXKJICHUSI JUIUH U YIJIOB

26 [IpuMeHeHue CKalIsipHOTO IPOU3BEACHUS
BEKTOPOB JUIsl HAXO0XKJICHUS JUIMH U YIJIOB

97 Pemienune reoMeTpruyeckux 3azuau ¢
MIOMOIIIBIO CKAJSIPHOTO IPOU3BEACHUS

28 KonTtponeHas padota no teme "Bektops!"”

29 YpaBHeHHE NIPSAMON Ha IUIOCKOCTU. YTIIOBOU

K02 (GUIIMEHT ¥ CBOOOTHBIN YJIeH, UX




F€OMETPUUYECKUI CMBICIT

YpaBHEHHE NPSIMOI HA TJIOCKOCTU. YTJIOBOM

30 Kod(pGHUIHEHT 1 CBOOOIHBIN YJIeH, HX 1
F€OMETPUYECKUN CMBICIT

31 [MapannenbHOCTh U MEPIEHANKYIIPHOCTh 1
IpSIMBIX (Yepe3 yriioBoit koddduiment)

32 VYpaBHeHHNE OKPYKHOCTH 1

33 HaxosxnieHne nepecedeHni OKpyKHOCTEN U 1
MPSMBIX B KOOPAMHATAX

34 HaxoxnieHne nepecedeHui OKpyKHOCTEN U 1
MPSAMBIX B KOOPJAMHATAX

35 [TousTHE O TOMOTETHH 1

36 dopmyra pacCTOSIHHSI OT TOYKH JIO TIPSIMOH

37 [Tnomans napanienorpaMmma B KOOpAWHATAX, 1
MOHATHE 00 OPUEHTUPOBAHHOM MJIOIIAAM
[Ipumenenne meTo1a KOOPAUHAT B

38 MPaKTUYECKU-OPHUEHTUPOBAHHBIX 1
reOMETPHUECKUX 3a/1a4ax

39 Pemtenue 3amay 1

40 Pemtenue 3amay 1

41 Pemtenue 3amay 1

42 Pemenue 3a1a4 NOBBIIEHHOM TPYJHOCTH 1

43 KontponpHas padota o teme "Meton 1
KoopauHat"

44 Cunyc, kocunyc, Tanresc yriaoB oT 0 go 180°

45 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

46 DopMmyIsl IPUBEACHUS 1




47

@opMyIIbl IPUBEICHUS

Pewmrenne tpeyronsHukoB. Teopema

48
KOCHHYCOB

49 Pemrenne tpeyronbHukoB. Teopema
KOCHHYCOB

50 Teopema cuHycoB

o1 Teopema cunycoB
Pemenue npakTuyeckux 3aaay ¢

52 WCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TCOPEMBI CHHYCOB
Pemenne npakTuyeckux 3aaay ¢

53 HCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TCOPEMBI CHHYCOB
Pemenne npaktuyeckux 3anau ¢

54 HCIIOJIb30BAHUEM T€OPEMBI KOCHHYCOB 1
TEOPEMBI CUHYCOB
Pemenne npaktuyeckux 3agad ¢

55 HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

56 Tpuronomerpuyeckue Gopmyibl AJis
IUIOLIAIA TPEYTOJIbHUKA, apalljiesiorpaMmma

57 Tpuronomerpuyeckue Gopmyibl s
IUIOLIAIA TPEYTOJIbHUKA, MapalljiesiorpaMmma

58 Tpuronomerpuueckue GopmMyibl Ais
TUIOLIAIA TPEYTOIbHHKA, MapalljiesiorpaMmma

59 Tpuronomerpuueckue GopmMymbl s
TUIOLIAIA TPEYTOJIbHUKA, MapalljiesiorpaMmma

60 [IpumMeHeHre BEKTOPOB K pEeIIeHHIO 33/1a4 U




JI0Ka3aTeIbCTBY TEOPEM.

@opMyIa IUIOLIAAH BBIITYKIOTO

61 .
YeTBIPEXYTOJIbHUKA

62 Pemenue 3amau

63 KonTtponsHas padora o Teme "Pemenne
TPEYroJbHUKOB"

64 [TpaBuTbHBIE MHOTOYTOJIBHUKH, BBIYHCIICHUE
UX 3JIEMEHTOB

65 [TpaBuTbHBIE MHOTOYTOJIBHAKH, BBIYHCIICHUE
UX 2JIEMEHTOB

66 [TpaBuTbHBIE MHOTOYTOJIBHUKH, BBIYHCIICHUE
UX 3JIEMEHTOB

67 Ywucno T v AIMHA OKPYKHOCTH

68 JlnvHa TyTH OKPY>KHOCTH

69 Pannannas mepa yria

70 [Tnomans kpyra u ero >IeMeHTOB (CEKTOpa U
CEerMeHTa)

71 [Tnomans kpyra u ero >1eMEHTOB (CEKTOpa U
CEerMeHTa)

79 Brrunciienue nepuMeTpoB M mionaaen
(buryp, BKIIOYAIOIIUX AIEMEHTHI Kpyra

73 Pemenue 3amay

74 Brruncnenue nepuMeTpoB U IIIOMIAJCH
¢buryp, BKIIOYAIOIIUX SIEMEHTHI Kpyra

75 Pemenue 3amau

76 KoHnTponsnas no teme "J{nmHa OKpyXKHOCTH

U IUIOIIaab Kpyra"




77 IlenTpanpHas CUMMETpUS 1
78 [TonsiTHE NBUKEHUS U €r0 CBOMCTBA 1
79 LleHTpanbHO-CUMMETPHYHBIC (PUTYPHI 1
80 [ToBopoT 1
81 OceBas cumMeTpust 1
82 OuUrypsl, CHMMETPHYHBIC OTHOCUTEIHBHO 1
HEKOTOPOU OCH
83 [TapannensHbIi IEpeHOC 1
84 PaBenctBo ¢uryp
85 Komno3zuiuu apmxenuit (mpocrenmive 1
TIPUMEPHI)
[ToBTOpenue u 0606menHue. Pemenne 3amay,
86 WUTFOCTPHUPYIOITUX CBSI3H MEXTY 1
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6o6menue. Pemenne 3amay,
87 WUTFOCTPHUPYIOITUX CBSI3H MEXTY 1
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06061menHue. Pemenne 3amay,
88 WJUTFOCTPHUPYIOITUX CBSI3H MEXTY 1
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0606menHue. Pemenue 3amay,
89 WJUTIOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 0606menHue. Pemenue 3amay,
90 WJUTIOCTPUPYIOIINX CBSI3H MEKIY 1
pa3TUYHBIMU TEMaMHU Kypca
o1 [ToBTOpenue u 0606meHue. Pemenue 3amay, 1

WJUTIOCTPUPYIOIIMX CBS3H MEKIY




Pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6o0menue. Pemenne 3amay,

92 WUTFOCTPUPYIOIINX CBS3H MEKITY 1
Pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6o0menue. Pemenne 3amay,
93 WUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3TMYHBIMU TEMaMHU Kypca
[ToBTOpenue u 06061meHue. Pemenne 3anay,
94 WUTFOCTPUPYIOIINX CBS3H MEKTY 1
pa3IUYHBIMU TEMaMHU Kypca
95 Wrorosas koHTposbHas paboTa 1
[ToBTOpenue u o6ob6menue. Pemenne 3amay,
96 WUTFOCTPUPYIOIINX CBS3H MEKTY 1
pa3IMYHBIMU TEMaMH Kypca
97 Pemenne 3a1a4 MOBBIICHHOW TPYIHOCTH 1
98 Teoperndeckuii 3a4eT 1
99 Hroropas koHTpoJIbHAs paboTa 1
100 Pemtenue 3amay 1
101 [IpakTUueckuii 3a4eT O TEOMETPHUSI 1
102 Pemtenue 3amay 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102







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

* 'eomeTpus; yrinyonennoe oOyuenue, 9 knacc/ Mep3sisak A.@'., [lonsxkoB B.M.;
nox peaakuueit [lononasckoro B.E., O6miecTBo ¢ orpaHu4eHHON
oTBeTCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-I'PA®D»; AkunonepHoe

O6H_ICCTBO ((I/I?)I[aTCJIBCTBO <<HpOCB€H_I€HI/Ie»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJA

1) Anre6pa: yuel. mist yuanuxcst 9 ki1. ¢ yriay0s. uzydenuem matematuku / [H. 5.
Bunenkun, I'.C.CypBuuio, A.C. CumonoB, A.W. Kyapssues|; nox pea. H. 5.
Bunenkuna. — 7-e uzg.-M.:IIpocsenienune, 2006.-367 c.

2) Mep3msik A.T'., TTonskoB B.M. Anre6pa. 9 kin. Yueonuk. — U1 «Benta-I'pady,
dIr'OC, 2018.

3) M. JI. Tanuukuit M.JI., Coopauk 3ama4 no anredpe st 8-9 kinaccos ¢
yrayosieHHbIM n3ydeHueM Marematuku /M.JL. Tanunkuit, A.M. I'onsaman, JI.U
3BaBu4 -9-u3n. — M.:Ilpocsemenue, 2006. - 301c.;
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MHTEPHET
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uudpossie pecypcbl cetu MHTepHeT calita noprana CeTh TBOPUECKUX yuUTeNIeH
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