MHUHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJEPAILIUA
MunucrepcTBo oopazoBanusi CapaToBCKOil 00,1aCTH
AnmuHucTpanus 3aBojackoro paiiona MO "I'opox Capatos"

MOY "I'MMHA3HUA Ne 5"

PACCMOTPEHO COT'JTJACOBAHO YTBEPXJIEHO
[Tpencenarens MO 3amecTtutenb qupekropa  Jupekrtop
no YBP
bayman JI.W. Mumua M.C.
ITpoTtokon Nel ot «30» 08 Kysuerosa E.B. 296 ot «31» 08 2023r.
2023 . «31» 08 2023 p
OOKYMEHT MOANnnCcAH
QNEKTPOHHOWM NOAMUCHLIO

CepTtudumkar: 00C048CABB02A03A501990BD7573BF68E4

Brapgeneu: MuwmH Makcum Cepreesuy

[LevictButeneH: ¢ 22.02.2023 go 17.05.2024

.
PABOYAS ITPOT'PAMMA

(ID 1797338)

yueOHoro kypca «I'eomerpusi (yriiy0JaéHHbIH YPOBEHbD)»

U1 oOygaromuxcs 7 — 9 KiiaccoB

r. Caparos 2023



HOACHUTEJIBHAS 3AIINCKA

['eomeTpusi Kak OJIMH W3 OCHOBHBIX pAa3elOB LIKOJIbHOW MaTE€MaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIeUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHW M B3aUMHOE  pACIOJIO)KEHUE, OINUpaeTcss Ha  JOTHYECKYIO,
J0Ka3aTeabHyl0 JUHUIO. LIeHHOCTh M3y4yeHUsi reoMEeTpUH Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JJOTUYECKUE YMO3AKIIOUEHUS, I0Ka3bIBaTh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyKIeHusi «OT TMPOTHUBHOTO», OTJIMYAaThb CBONCTBA OT MPU3HAKOB,
dopMynupoBaTh oOpaTHbIe yTBEpkaeHUA. Ocob0e 3HaUeHue T10Ka3aTeNbHAs TUHUS
UMeeT I yIayOaEéHHOro U3y4eHUsI MaTeMaTHKU.

Lenbto n3yyeHus TeOMETPUU SBJISETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTA
P PEIICHUH KaK MaTeMaTUIECKUX, TaK U MPAKTUYECKHUX 3a/1a4, BCTPEUAIOIIUXCS B
peanbHOM  Jku3HU.  OOyuamomuiics  JOJDKEH  HAay4YUTbCs  OMNPENEsaTh
rEOMETPUUECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WJIM PUCYHOK, HAUTHU
IoNaaAb  3€MEJIBHOTO  y4YacTKa, pacCUUTHIBATh  HEOOXOJIUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOdyeMble pa3Mepbl Trapaxka Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYUCIUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemieHuun 3amay MPAKTUYECKOTO XapaKTepa OOYyJarOUIUCs YYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, IPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Oco6eHHOCTh YU4eOHOTO Kypca YITyOaEHHOTO U3yUeHHsI T€OMETPUH COCTOUT B
TOM, YTO OOy4Yaroluecs He MPOCTO 3HAKOMSTCS C ONpPEACIEHHBIMU MOHSATUSIMU, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlIecTBYIOINUE TEMbI IPOrpaMMbl 0a30BOr0 Kypca
TrEOMETPHUH MU3ydaroTcs Ha OoJiee riIy00KOM YpoBHE, a 00yJaromuecs mpuoOpeTaroT
YMEHUSA, TOMOTAIONIME KM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTuKe, HO U B CMEXXHBIX MPeMEeTax, Ipeke Bcero ¢pusnke u nHhopmaThke,
a TaK)Ke TMOJIb30BaThCSl MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUU MNPAKTUYECKUX
3a/1ad4.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax n3y4aeTcst yriiyOnEHHBINA yaeOHbIHI
Kypc «l'eoMerpusi», KOTOpPbIA BKIIOYAET CJIEAYIOINIME OCHOBHBIE pa3Aeiibl
comepxkanusi: «Hawana  reomerpum», «TpeyronbHukn», «OKpPYXKHOCTbHY,
«Hetpipéxyronbaukny, «Ilogodue», «IneMeHTsl TpUroHomeTpumny, «ILmomaan», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanust MIOCKOCTHY.

Ha uzyuenue yuebnoro kypca «I'eomerpusi» otBogutcs 306 yacoB: B 7 Kjlacce
— 102 yaca (3 yaca B Henento), B 8 kiacce — 102 vaca (3 yaca B Hezento), B 9 kiacce
— 102 gaca (3 yaca B He/IelI0).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hcropuss BO3ZHUKHOBEHUST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reomeTpuu. Touka, mpsiMas, OTpe3ok, Jyd. llonstue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACIICHUH.

B3anMHOE pacrnonokeHue To4YeK Ha mNpsMou. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocte W yroia. Bwuasl yrnos. HM3mepeHue BEIUMYMH YTJIOB.
BeprukanbHble U cMexHbIe Yriibl. [lapamienbHble U NEPIEHIUKYISIPHBIE MIPSMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomanbix. JiimHa nomanoi. MuoroyronsHuku. Ilepumerp
MHOTOyroJjibHUKa. [IOHSATHE O BBITYKJIBIX U HEBBITYKJIBIX MHOTOYT'OJIbBHUKAX.

[lepBuuHble TmpeACTaBICHHUS O paBEHCTBE (UTYp, HUX PaCIOJIOKEHUH,
CUMMETPHH.

[Ipocreiimue nocrpoenusi. MHCTpYMEHTHI 11 U3MEPEHUM U IIOCTPOCHUM.

TpeyrojibHUKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTprca ©  BbICOTa
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBblii W BTOPOW MPHU3HAKK PABEHCTBA
TPEyroibHUKOB. PaBHOOENpEHHBIC TPEYroJbHUKU M WX CBoHcTBa. Ilpu3Hak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHOIIEHUSI MEXK]y CTOPOHAaMHM M yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyroiapHuka. HepaBeHCTBO O JIMHE JTOMAHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cumMeTpuu. [Ipumepst
CUMMETPHH B OKPY’KAIOIIEM MHUPE.

IapanjaensHbie npamMbie. CyMMa yIriioB MHOTOYT0J1bHUKA

[TapamienbHOCTh NPAMBIX, HCTOPUYECKUE CBEIEHU O nocTynare EBkinuaa u o
poiu JIo6a4eBCKOTO B OTKPHITUU HECBKIUA0BOM reomeTprn. CBONCTBA U PU3HAKU
napauienbHblX OpsiMbiX. CyMMa yIJIOB TpeyrojibHUKa. BHemHue  yriibl
TpeyroibHuka. CymMmMa BHYTPEHHHUX YIJOB MHOTOYTrOJAbHHUKA U CyMMa BHEIIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

IIpsiMoyroyibHbIE TPEYT0JIbHUKH

[Ipr3Hakyu paBeHCTBa MPSMOYTOJIBHBIX TPEYTrOJIbHHUKOB. llepneHnukynsp u
HakJI0HHasg. CBOMCTBO MEQUaHbl MPSIMOYTOJBHOTO TPEYTOJbHUKA, TPOBEIAEHHOMN K
rurnorenyse. [IpamMoyronapHblil TpEYroapHHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJEMEHTBl OKPY>KHOCTH M Kpyra: ILEHTD,
paguyc, 1MaMeTp, XopAa, UX CBOMCTBA. B3anMHOE pacmnonokeHue OKpYKHOCTU U
npsaMoi. KacarenpHas u cexymas kK OKpy»kKHOCTH. OKpy>KHOCTb, BIUCAHHAs B yTOJI.
IIpocreiiiue ocTpoeHMs ¢ MOMOIIBIO HUPKYIIS U JIUHEUKH.

I'eomeTpuuyeckue MecTa TOYEK

[ToHATHE O reOMETPUYECKOM MeCTe TOYeK. IIpuMepbl reoOMeTpUYECKUX MECT
TOYEK Ha IUIOCKOCTHU. buccekrpuca yria u CepeIHHbBIN NEPIICHAUKYISAP K OTPE3KY
KaK IeoMeTpuYecKhe mecta TodeK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
LEeHTp. MeTox reOMETPUYECKUX MECT TOUYEK IIPU PELICHUU T€OMETPUYECKUX 3a1a4.

ITocTpoeHus ¢ MOMOIIbLIO HUPKYJIA M JTUHEHKH

Uctopuueckue ceaenus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STaIbl
3a/1a4M HA MOCTPOCHUS, pELICHUE 3a7a4 Ha IOCTPOCHUE LIUPKYJIEM U JIUHEUKOM.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mNpu3HAKW M cBoiicTBa. lIpsMoyronbHUK, pomo,
KBaJipaT, UX NpHU3HAKK U cBoMcTBa. Tpanenusi. PaBHOOenpeHHas Tpamemus, eé
cBoicTBa U nipu3Haku. [IpsmMoyronbHas Tpaneuus. CpeaHss JUHUS TPaNeuu.

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

Teopema @aneca, Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 111 NpOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

ITopo0ue

[Togobue TpeyroabHUKOB, KoddduimeHt momoous. Ilpu3naku momoOus
TPEYrodbHUKOB. IIpuMeHeHne mnoOAO00MS TIPU PEIICHUH TE€OMETPUUYECKUX U
MMPAKTUUYECKUX 3a/a4.

Ilnomaan

[TonstTme o mmomamau. CBoWcTBA IUIONMIAJACH TEOMETPUUYECKUX (QUTYP.
[IpocTeitmne Gopmyisl A MIOWAAN TPEYroJbHUKA, MapajienorpamMmma, pomoa u
Tpanenuu. [lnomaan nogo6HbIx Guryp. OTHOIIEHHE MI0LIaAeH TPEYTOJIbHUKOB.

Teopema ITugaropa

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

DJIeMeHThbI TPUTOHOMETPHUH

CuHyC, KOCHMHYC, TaHT€HC M KOTAaHI€HC OCTPOro yria MNpsSMOYTOJIBHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢ynkuuu yrino B 30°% 45° u 60°.
[IponnopurOHaNIBHBIE OTPE3KHU B NMPSAMOYTOJIBHOM TPEYTOJIBHUKE.

Yriabl 1 4eThIPEXYTr0JIbHUKH, CBA3AHHbIE ¢ OKPY/KHOCTHIO



BnucanHbIE ¥ IEHTPAJIBHBIE YIJIBI, YTOJI MEKY KacaTeJIbHOW U XOPAOM. YTJIbI
MEXKIy XOpAaMH M CEKyllMMH. BrucaHHble W ONMCAaHHBIE OKPYXHOCTH
TPEYTrOJIbHUKA W YETBIPEXYroJbHUKH. CBONCTBA M IPU3HAKH BIIMCAHHOTO
YETBIPEXYTOJbHNKA. B3auMHOE pacmnoyiokeHHe IBYX OKpykHoctel. Kacanue
okpyxHocTei. OO1Iue KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIIACC

Peuienue TpeyroibHUKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUYECKOE  TOXKIECTBO. dopMynbl  MpPUBEACHUS. Pemenue
TPEYTrOJILHUKOB. TeopeMa KOCMHYCOB U TEOpEMa CUHYCOB. PenieHne npakTuaeckux
3a/1a4 C UCTIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB M TEOPEMBI CUHYCOB. Penienue 3agau
T€OMETPUYECKON ONTHKH.

Tpuronomerpuyeckue dbopmynbl s IUVIOLIA A  TPEYrOJIbHHKA,
napajuiesiorpaMma, pom6a, Tpanenuu. dPopmyna I'epona. Popmyna miouaau
BBITTYKJIOTO YETHIPEXYTOJIbHUKA.

IlonoOue TpeyroJbHUKOB

Xop/ibl ¥ TOA00HBIE TPEYTOJIBHUKHU B OKPY>KHOCTH. Teopema 0 Mpou3BeIeHUH
OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB CEKYIIINX, TEOpPEMA O KBaApaTe
KacateslbHOU. [IpMeHeHre nTpy pelieHuy reoMeTpuIecKux 3aaad. TeopeMbl YeBsl
u Menenas. [lonstue o romoreTnu.

MeToa KoopauHAT

VYpaBHeHUE MPsSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOIHBIHI
YIeH, MX TEOMETpUYECKUid cMbIch. [lapamienbHOCTh W NEPHEHANKYISIPHOCTH
IPSAMBIX (Yepe3 YIIIoBOM KO3 OHUITUEHT).

YpaBHeHue OKpyKHOCTH. Haxox1eHne nepeceyeHnii OKpYKHOCTEN U IIPSMBIX
B KoopauHatax. @opmyiia pacCTOsHUSA OT TOYKM 10 npsmou. I[lmomans
napajiesiorpaMmMa B KOOpPAMHATaX, IMOHSATHE OO0 OPHEHTHPOBAHHOM IIIOMIA[IH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTHKO-OPHUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/1a4ax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IpaBuia
TpEeyroJibHUKA U NapajiesorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHater
BekTOopa. CJOKEHHE U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YHCIO B
KoopauHaTtax. [[puMeHeHne BeKTOpOB B (pr3MKe, IEHTP Macc.

[lonsitue o Oaszuce (Ha TUIOCKOCTH). PasnoxeHuss BEKTOpPOB Mo Oas3ucy.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB, M'€OMETPUYECKUII CMBICI M BBIpAXXEHHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkansipHoe mpou3BelleHHE U mpoeuupoBaHue. [IpuMeHeHHE CKaJISIPHOTrO



IIPOM3BEICHUSA BEKTOPOB Ul HAxXOXACHUA [JJIUMH W yriaoB. Pemenue
FeOMETPUUYECKUX 3a7a4 C IIOMOIIBIO CKAJIAPHOrO0 IPOU3BEICHHUS.

JAnvHa OKPYKHOCTH M IUIOIIAAL KPyra

IIpaBunbHBIE MHOTOYTOJIBHUKU. JUIMHA OKPY>KHOCTH. ['paycHas u paguaHHas
Mepa yrIja, BBIYMCICHUE JIMH AYyr OKpyxkHocteu. I[lmomans xpyra, cekropa,
cermenTa. Mctopuueckue cBeieHus: 00 U3MEPEHUH IJTMHBI OKPY>KHOCTH U TUIOLIAAH
Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbnas cummerpusi. LlenTpanbHo-cumMerpuunbie Qurypsl. [1oBopoT.
OceBas cummeTpus. @Urypbpl, CUMMETPUYHBIE OTHOCHUTEJIBHO HEKOTOPOW OCH.
[TapannenbHbIi IEPEHOC.

[lonsiTue nBwxeHuss W ero cBoiictBa. PaBeHcTBO duryp. IlposiBneHus
CUMMETPUM B MPUPOAE, >KUBOMUCH, CKYJIBITYpe, apxuTekType. Kommnosuunu
IBUKEHUH (TmpocTeitmue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3aaadax.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHUEM K  JIOCTH)KEHUSIM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIb30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpaklaHWHA U pealiu3aliu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOr0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HANpaBIE€HHOCTH, OCO3HAHMEM BaXHOCTU MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKCHUHM BCEH JKU3HU JUIS YCHEIIHOW MpodecCuoHaIbHOMN
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHWH, pPaCCYXKICHUU, YMEHHUIO BHIETH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEl HAYYHOI'O NO3HAHMS:

OpPUEHTAallMEd B JIESITEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOILI U
oOmecTBa, MOHMMAaHUEM MAaTEMAaTHYeCKOM Hayku Kak c]epbl YernoBeuecKou
NEATENBbHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH U1 PAa3BUTUS LIMBWIM3ALMUU,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKH U MAaTEMATHYECKOW KYJIbTYPOM KaK CPEICTBOM
MMO3HAHUSI MHAPA, OBJIAJICHUEM HABBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnuyeckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
30pOBbs,  BEJEHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTaHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Qu3nyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOTHY€eCKOT0 BOCIIMTAHUSA:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HaHUMU JJI pelIeHMs 3a7a4 B
00JIaCTH COXPAaHHOCTHU OKPYXaloUled cpe/ibl, MIIaHUPOBAHUS MTOCTYNKOB U OLIEHKH
UX BO3MOXXHBIX MTOCJIEJICTBUN JIJISl OKPY>KAIOIIEH Cpelibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa SKOJIOTHYECKUX MpoOsieM U MyTel UX perieHus;

8) aganTanuM K M3MEHAINIUMCH YCJOBHMAM COLUMAJBLHONW W NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJIeH, MpUoOpeTaTh B COBMECTHOM JEsITeNIbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
HOHATHUS, TUNOTE3bl 00 00BEKTAaxX U SABJICHUSIX, B TOM YHCIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH, MJIaHUPOBAThH
CBOE pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBaThb  CTPECCOBYK)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaeMble peUIeHUs] W JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
HocjaencTBUs, HOPMUPOBATH OIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte OCBOEHUS MpPOTrpaMMBI 10 MaTeMaTUKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIFHBIMU  JIEUCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMU
JEHUCTBUSMHA U YHUBEPCAIBHBIMU PETYIISITABHBIMU JCHCTBUSMU.

ITo3HaBaTe/ibHBIE YHUBEPCATIbHbIE YUeOHbIE TeHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBJIATh M XapaKTEPU30BaTh CYIIECCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHATHM, OTHOIIEHUM MEXIYy TOHIATHSAMH, (HOPMYIHUPOBATH
omnpeeeHUs TOHATUM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(UKAIINH,
OCHOBaHMS 711 000O0IIEHNUS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOPMYJIHMpPOBaTh W  MPeoOpa3oBBIBaTh  CYKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHbBIC, YACTHBIC M OOIIHE, YCIOBHBIC;



BBISIBIIATH MaTeMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAONIONEHUSX M YTBEP)KICHUSX, MpEAsiaratb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

JieNiaTh BBIBOJBI C WCIOJIB30BAHUEM 3aKOHOB JIOTHUKH, IEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
MPOTUBHOIO), TPOBOAUTH CAMOCTOSITENIbHO JOKA3aTeIbCTBA MAaTEMaTHYECKUX
(akTOB, BHICTpAaWBaTh ApTyMEHTAIMIO, MPHUBOJUTH MPUMEPHI U KOHTPIPUMEDHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXaeHus;

BbIOMpaTh croco0 penieHus y4yeOHOM 3amaun  (CpaBHUBATh HECKOJBKO
BapUaHTOB pEIICHUs], BBIOMpaTh HauOoIee MOAXOASAIIMNMA ¢ yUETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHEB).

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BOMNPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpoliIemy,
CaMOCTOSITEJIbHO YCTaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTUPOBAaTh CBOIO MO3UIINI0, MHEHUE;

OPOBOJUTh IO CAMOCTOSATENbHO COCTABJIECHHOMY IUIAHY OSKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObeKTa,
3aBHCUMOCTEH 00BEKTOB MEXKy COOOH;

CaMOCTOSITENIbHO (HOpPMYIHpOBaTh OOOOIEHHS U BBIBOABI IO PE3yJbTaTam
NpOBEAEHHOIO  HAONIONEHHUS, MCCICAOBaHUS, OKCIEPUMEHTa,  OLECHUBATh
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpOIecca, a TaKKe BbIIBUraTh
HPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAlMM, JIaHHBIX,
HEOOXOAMMBIX JIJISl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPE/ICTABICHHUS;

BeIOMpaTh (opmy TmpeAcTaBieHHS WHOOPMAIMK ¥  HLIIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMHu, TarpaMMaMu, HHOHM rpa@uKoi U uX KOMOMHALIUAMY;

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

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHUSA:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSIMU U
LEeISIMU OOIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX
W TUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAY PEUICHHS 3aJayu,
KOMMEHTHUPOBATH MOJIYYECHHBIN PE3YJIbTAT;



B XOJ€ OOCY>KIEHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIa€MOH TEMBI,
npoOJeMbl, pelaeMol 3aJaud, BBICKA3bIBaTh WJAECH, HALEJICHHbIE Ha IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXKICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapyKMBaTh pa3liMuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(opMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

IPEICTABIATh PE3ybTaThl PEIICHUs 3aJa4M, SKCIIEPUMEHTA, UCCIIEI0BaHNUA,
MIPOEKTa, CaMOCTOATEIBHO BbIOMPATH (OpMAT BBICTYIJIEHUS C Y4YETOM 3ajad
MPE3EHTAlMU U OCOOEHHOCTEN ayAUTOpHUH;

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAHJIHON M MHJMBHyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTEeMaTHYECKUX 3a/]ad, NPUHUMATh LEelb
COBMECTHOW JAESTENbHOCTH, IUIAHUPOBATh OPraHMU3alMI0 COBMECTHOH paboThl,
pacnpenensaTh BUAbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOLECC M pPe3yJbTaT
paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBHIX GopMax paboTel (00CyxaeHHs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMbI» U MHBIE); BBITIOIHATH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH
CBOM JICHCTBHUA C IPYTUMU UYJICHAMU KOMaH/bl, OLIEHUBATh KAYE€CTBO pe3yjbTaTa U
KayecTBO CBOETO BKJIa/a B OOIIMIA pe3ysIbTaT MO0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM
yYaCTHUKaMU B3aUMO/IEUCTBHUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBHS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYyaIIUSX,
OpUEHTHPOBATHCS B PA3UYHBIX MOJIX0AAaX NPUHATUSA PELIEHUN (MHAUBUIYaAIbHOE,
rPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBIIATh IUIAH, alTOPUTM pEIICHUs 3aaadd (WIh €ro
4acTh), BBIOMpATh CMOCOO pemieHuss ¢ y4ETOM MMEIOUIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCOOAMHM CaMOINPOBEPKH, CAMOKOHTPOJISL Mpoliecca U pe3yibTaTa
pEIIeHHs] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHUBAITNH U pedIIeKCHH;

NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]lauH,
BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HalJICHHBIX OIIHOOK, BBISIBIEHHBIX TPYJIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa AEATEIbHOCTH IMMOCTABICHHON LEIU U
YCJOBUSIM, OOBSICHSITh IPUUHUHBI JOCTHIKEHUSI WM HEJIOCTUKEHUS LIeTIU, HAXOIUTh
omuOKy, 1aBaTh OILICHKY MPUOOPETEHHOMY OIIBITY;

BbIpaXXaTh SMOLMM TPU HM3YYCHUH MaTEeMaTUYECKHUX OOBEKTOB U (HaKTOB,
JlaBaTh SMOLIMOHAJIBHYIO OLICHKY PEIICHUs 3aJauH.



NPEAMETHBIE PE3YJIBTATBI

K xon1y oOyuenus B 7 kjacce 00y4aromuiics: Moay4yuT CAEAyIONIUE MPeIMETHbBIS
pe3yJIbTaTHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpPBI, OMNPEAeisITh HX
B3aMMHOE pPaCIOJIOKEHHE, H300pakaTb TeOMETpUYECKUE (UTYpbI, BBIIOIHITH
YEPTEKHU I10 YCIOBUIO 3a7a4ud. M3mMepsaTh TUHEWHBIE U YIJIOBbIE BEJIMYUHBL. Pemars
3a7]a4M Ha BBIYKMCIICHUE JIJTMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLEHKY JIMHEHMHBIX U YIJIOBBIX BEJIMYHUH MPEAMETOB B
peaTbHOM JKM3HU, Pa3MEpOB MPUPOJHBIX OOBEKTOB. PaznmuuaTh pa3Mepbl 3THX
00BEKTOB TIO MOPSJIKY BETUUUHBI.

CTpouth 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMHM PABEHCTBA TPEYTrOJBHUKOB, HCHOJIL30BATh
MPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKICHUS C HUCIOJIB30BAaHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB,
CBOMCTBOM M€JIMAaHbI, TPOBEAEHHOM K TUIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELIEHUU F€OMETPUYECKUX 3a/1a4.

Onpenenste NapaJieIbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOW MPSIMOM.

Pemrats 3a7aum Ha KieTyaTol Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTH YUCIOBBIC U OYKBEHHBIE 3HAUCHHSI YTIIOB
B F€OMETPUYECKUX 3a/layaxX C UCIOJIb30BAaHUEM CYMMBbI YIJIOB TPEYTOJbHHUKOB W
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX TpU TEPECEYCHUU ABYX
napajuieNIbHbIX HPSIMBIX CEKyllel. Pemare npakTU4yecKkue 3aJauyi Ha HaXOXKICHUE
YIJIOB.

Brnaners monsitueM reomerpuueckoro mecra touek (I'MT). Omnpenensartsb
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
Mecta Touek. [lonb3oBaThes moHssTHEM reoMerpuyeckoro Mecta Touek (I'MT) mpu
JI0KA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPU PEIICHUHN 3a]1a4.

@opmMynMPOBaTh OMNPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JWaMeTpa
OKPYXKHOCTH, YBEPEHHO BJIAJAETh UX CBOMCTBAMU. Y METh JOKA3bIBATh U PUMEHSIThH
3TU CBOMCTBA IIPU PELICHHUM 3a/1a4.

Biagetp MmoHATMEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoIuTh €€ HeHTp. JloKa3bIBaTh U UCIOJIB30BATH (DAKTHI O TOM, YTO OUCCEKTPUCHI
YIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJAPHOCTH KAacaTeIbHOW W paguyca, IPOBEAEHHOTO K TOYKE KaCaHMS.



JIoKa3piBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IMPOBEIEHHBIX U3
OIHOU TOYKH, U IIPUMEHSATH 3TO B PELICHUHA T€OMETPUUYECKUX 3a1a4.

Jloka3piBaTh W TPUMEHATH IIPOCTEHIINE TE€OMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO TUPKYISA U
JIMHEHKH.

K xonIty 00yuenus B 8 kiacce 00yJaromuiicss moJIyquT CJICIYIOMINE PEIMETHbBIC
PEe3YIIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAaThCS UX CBOMCTBAMH MPU PEIICHUU TeOMETPUYECKUX 3ajad. Paznudarth
MPU3HAKK W CBOMCTBA MapajuieorpaMma, poM0a U mpsiMOYroJibHUKA, JTI0Ka3bIBATh
WX U YBEPEHHO MPUMEHSTH MPU PEIICHUU T€OMETPUIECKUX 3a/1au.

Hcnons30BaTh CBOMCTBA TOUKU MEPECEUEHUS MEIMAH TPEYroibHUKA (IIeHTpa
Macc) B pelieHru 3aad.

BrnageTs moHsATHEM CpeHEH TUHUU TPEYTOJIbHUKA U TPAIICIIUU, IPUMEHSTh UX
CBOMCTBA MpH PEIICHUH TeOMETpUUecKux 3a1a4. Mcnonbs3oBaTth Teopemy Daneca u
TEOpEMY O TMPONOPIUOHAIBHBIX OTpE3KaX, MPUMEHATh UX IS pelIeHUs
NPAaKTUYECKUX 3a]a4.

Pacrio3HaBaTh IIEHTpaTbHO-CUMMETPUYHbIE (QUTYpHl W HCIIOJIB30BaTh HUX
CBOICTBA IIPH pEIICHUU 3a]1a4.

Brnanerp moHATHAMH TOAOOUSI TPEYroJbHUKOB, KoddduiueHnTta momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI00OHBIX TPEYTOJIbHUKOB. MIMETh mpeacTaBIeHue o
npeoOpa3oBaHuu MOJ00MS U O MOAOOHBIX ¢urypax. Ilomp30BaThCcsl MpU3HAKAMU
no/Io0usl TPEYrOJIbHUKOB TMPU PEUICHUU TeoOMEeTpUuuecKuX 3anad. JlokaspiBaTh H
NPUMEHSTh OTHOIIEHHUS MPONOPIHUOHATBHOCTH B MPSIMOYTOIBHBIX TPEYTOJIbHUKAX.
[TpumeHsaTh MO100ME B IPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCHONB30BaTh MpocTeimue (GOpMyNbl IS IJIOMIATU
TpEeYroJibHUKA, MapajuiesorpaMma, pom0a u Tpanenuu. Beraucnars (pa3iaudHbIMH
cocobamMu) IJIOMAJh TPEYrOJbHUKA ¥ IUIOMAAM MHOTOYTONBHBIX (QUTYp
(momB3ysch, TE€ HEOOXOIWMO, KAIbKYJIATOPOM). 3HATH OTHOIIEHWE IUIONIAIeH
MOMOOHBIX (PUTYp W TMPUMEHSATh MPU pelieHUH 3aaad. [I[puMeHsATh TOTydYeHHBIE
YMEHUS B IPAKTUUYECKHUX 3a/1adax.

[Tonp3oBaTecst Teopemoit [ludaropa mms permeHuss TEOMETPUUYECKUX H
MpakTU4YecKux 3a1a4. CTpOUTh MAaTEMATHIECKYIO MOJIEh B TPAKTUICCKUX 3a/1a4ax,
CaMOCTOSITEIBHO JAENaTh YEPTEK U HAXOJAUTH COOTBETCTBYIOIINE JJIUHBI.

BrnageTs moOHSATHEM BIHCAaHHOTO W IEHTPAIBHOTO Vyria, yria MEXIy
KacaTeJIbHOM M XOpJOHM, ONMMCAHHOM M BIMCAHHOM OKPYKHOCTH TPEYTOJIbHUKA U
4eThIPEXYTOJIBHUKA, IPUMEHSATh X CBOMCTBA MIPH PEIICHUU 3a71a4.

[TpuMeHATh TIOJIyYCHHBIC 3HAHWS HA MPAKTUKE — CTPOUTh MAaTEMAaTHUECKHE
MOJICNIN JIJIS 33/1a4 PeaTbHOU JKU3HU U MPOBOJIUTH COOTBETCTBYIOIIUE BHIYHCICHUS



C NpPUMEHEHUEM MOAO00US W TPUTOHOMETPHUH (IIONB3YSCh, IA€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

K xoHIty 00yuyeHus B 9 Kkiaacce 00yJarOmUnics MOIYyYUT CIETYIONINE TPEIMETHBIC
pe3yabTaThL:

3HAaTh TPUTOHOMETPHYECKHE QYHKIIMA OCTPHIX YIJIOB, YMETh HAXOJIUTh C UX
MMOMOIIBI0  Pa3JIMYHBIC DJEMEHTHI MPSMOYTOJIBHOTO TPEYTOJbHUKA («PEIICHHE
MPSAMOYTOJIHBIX TPEYTOJBHUKOBY). HaX0MUTh (C TOMOIIBIO KATBKYISITOPA) TTUHBI
Y YIJIBI JJIST HETaOJTMYHBIX 3HAYCHUM.

[Tonp3oBaThCs popMysaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JIJII HAXOXKJCHUS COOTHOIICHWH MEXIy TPHUTOHOMETPUYCCKUMH
BEJTMYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPHUMCHSITH WX IS
HAXOXICHUS Pa3IMYHBIX JIEMCHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOIBLHUKOBY ),
NpH PEIICHUU TCOMETPUYCCKUX 3ajad. [IpUMEHSTh TOJyYCHHBIC 3HAHHUS TIPH
PEIICHUH MPAKTHYSCKHUX 3aJ1a4.

[TpuMEHSATH TPUTOHOMETPHIO B 3a1a4aX Ha HaXOXK/ICHUE IIJIOMIA !, BEIBOJIHUTH
M BIQJE€Th TPUTOHOMETPUYECKUMHU (QOopMyJaMu JUIsl TUIOMIAIN TPEYTOJTbHHKA,
napasuiesorpaMMa, poM0a, Tpareuu, BEIBOAUTh B PUMEHATH Gpopmyiny ['epoHa u
GopMyy JUIS TIIOMIAAH BBITTYKJIOTO YeTHIPEXYTOJIbHUKA.

HmeTs npeicTaBieHNe 0 TOMOTETHH, TPUMEHSITh B IPAKTHUECKUX CUTYAIIHSX.

Hcnonws3zoBaTh TeopeMbl UeBbl 1 MeHenas pu pelieHny 3a/au.

Hcnons30BaTh TEOpEMBbI O BIUCAHHBIX yIVIAX, yIiaX MEXKIAy XOpJaaMu
(CeKyIIMMHM) U yTJIe MEXIy KacaTeIbHON B XOPA0W IIPH PEIICHUU Te€OMETPUICCKIX
3amad. JlokaspiBaTh U MPUMEHATH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOPI, O
IPOU3BEJICHUH OTPE3KOB CEKYIUX, O KBAAPaTe KacaTeIbHOM.

Bnagerp moHSATHEM KOOpPAMHAT Ha IUIOCKOCTH, padOTaTh C ypaBHEHHEM
OpsMOM Ha TIJIOCKOCTH. BrameTs NOHATHSAMHU YriioBoro koddduimeHnta wu
CBOOOJHOTO YI€HA, MOHUMAaTh MX TEOMETPUYECKUN CMBICT U CBA3b YIJIOBOTO
KodG durrieHTa ¢ Bo3pacTaHUEM U YObIBAHHEM JIMHEWHON (QYHKITUU. YMETh PElIaTh

METOJIOM  KOOpAMHAT  3aJadd, CBsI3aHHBIE C  M[apaUICIbHOCTBIO |
MIEPIICHIUKYISIPHOCTHIO TMPSAMBIX, TEPECCUCHUEM MPSIMBIX, HAXOXKICHHEM TOYCK
nepecedeHusl.

BeiBOguTh W BIAIETh YpPaBHEHHEM OKpYXHOCTH. lcmonb3oBaTh METOX
KOOPAMHAT JJIs HAaXOXAECHUs IEPECEYEHUM OKPYKHOCTEM W TNpsMbIX. Branerts
dbopMynamMu paccTOSHUS OT TOYKH JIO TPSMOM, TUIOMAAM TapajuieiorpaMMa B
KOOpAMHATaX, UMETh MOHSITHE 00 OpHEeHTUpOBaHHOM miomEaau. Ilonb3oBaThbes
METOJIOM KOOPJHUHAT HA INIOCKOCTH, IPUMEHSITh €T0 ITPU PELIEHUH FEOMETPUIECKUX
W TOpaKkTU4YeCKuX 3amady. [IpumeHsTp MeTox KOOpAMHAT B IPAKTHKO-
OPUEHTHUPOBAHHBIX TEOMETPUUYECKUX 3a]a4ax.



Brnanete noHsiTueM BeEKTOpa. YMETh CKJIAAbIBaTh M BBIYUTATh BEKTOPBI,
YMHOXKAaTh HAa YHUCJO, BIAJETh NPaBWIAMHU TPEYrOJIbHHKA M MapajjieIorpamma.
BianeTp npakTUYECKMMHM WMHTEPOPETALUSIMHA BEKTOPOB. YBEPEHHO IMOIB30BATHCS
KOOpAMHATAMU BEKTOpa. Bragerb ClI0XKEHHEM U BBIUMUTAHUEM BEKTOPOB,
YMHOKE€HUEM BEKTOpPA HA YUCIIO B KOOPJIUHATAX.

Nmets npencraBnenne o 0asuce (Ha miIockocty). PackiaabiBaTh BEKTOPHI MO
O6aszucy. PacknaapiBaThb BEKTOpbl CHJ € TIOMOIIBIO MPOCHUPOBAHUA U
TPUTOHOMETPUUECKUX COOTHOWICHUU. [IpUMEHATH TMONy4YEHHBIE 3HAHUS B
npocTermux PU3nIecKux 3aaadax.

Biangets MOHSATHEM CKaJISPHOTO MPOU3BEIACHUS BEKTOPOB, MOHUMATh €T0
F€OMETPUUECKUN CMBICII U YBEPEHHO MOJIb30BATHCS €0 BEIPAXKEHUEM B JIEKAPTOBBIX
KOOpJMHATaX. 3HaTh NUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BEJCHUS U €r0 CBA3b C
npoenupoBaHueM. I[IpuMeHSATH CKaJdsipHOE TMPOW3BEICHUE BEKTOPOB  JJIs
HaxXOXJEHUs JJWH W yroB. PemaTe reomMeTpuyeckue 3aJadyd € MOMOIIbIO
CKaJISIpHOTO TIpou3BeAeHUs. VICcnonp30BaTh CKaIsipHOE MPOU3BEIACHUE BEKTOPOB B
anreOpanyecKkux 1 PU3NUECKUX 3aJ1auax.

Biagets mOHATUSIMM NPaBWIBHOTO MHOTOYTOJBHHUKA, JJIMHBI OKPYXHOCTH,
JUTMHBIL JyTU OKPYKHOCTH U PaJMaHHON MEPBI yria, BRIUUCIATH IJIOMIaAb Kpyra u
ero yacteil. [lonnmate cmbica yncna w. [I[pUMEHATH MONyYEHHBIE YMEHHUS MHpPH
pEelIeHUH MPAaKTHUYEeCKUX 3aJad. 3HaTh HCTOPUYECKHE CBENEHHS 00 M3MEpeHUun
JUTMHBI OKPYKHOCTH U IJIOIIAAHN KpYra.

Nmerys mnpencrtaBieHue o0 MpeoOpa3oBaHUM TUIOCKOCTH, O JIBUKEHUSX.
HaxomuTe ocu, UEHTphl cUMMETpu#M GUTYp, UEHTPHl TOBOPOTA, HAXOIUTH
KOMITO3HUITUN TPOCTEHINX TpeoOpa3oBanuid. [IpUMEHSATh IBHXKCHHUS ILIOCKOCTH
P PELICHUN T€OMETPUUECKUX 3a]1ay.

[IpuMeHATh NOJNYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEIIN JIJIA 3a]1a4 PEaIbHOW )KU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BHIUNCICHUS
C TPUMEHEHHEM TOM00HMS M TPUTOHOMETPUYECKUX (PYHKIUH (TOIB3YSACh, TIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponsmse | Tpakruuecie (uu¢poswIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
Hauana reomerpuu. [Ipocreimme
1 reoMeTpuueckue (GUrypsl U X CBONCTBA. 28 1
N3mepenue reoMeTpuyecKiX BEIUUNH
2 TpeyronbHUKI 19 1
3 [TapamensHOCTE. CymMMa yrioB 15 1
MHOTOYT'OJIbHUKA
4 [IpsiMoyrosbHbIE TPEYTOJIBHUKH
5 ['eomeTprdeckne HepaBEeHCTBA 1
OkpyxHOCTb. ['eoMeTpruecKkre MecTa
6 To4eK. [locTpoeHus: ¢ MOMOIIBIO UPKYIIS 18 1
U JINHEHKN
7 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AIAS 10 1
3HaHUHI
OBHLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KUIIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
YeTbIpEXyroabHUKU 22
[TonoGue 16 1
[Tnomans 16 1
4 Teopema IIudaropa u Havana 18 1
TPUTOHOMETPHH
5 VYTIIbI ¥ 9eTHIPEXYTOJILHUKH, CBSI3aHHBIE C 20 1
OKPYXHOCTBIO
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 10 1
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 Pemenue TpeyroapHUKOB 22 1
2 [Togo6ue TpeyroI-HIUKOB 12 1
3 MeTo1 KoopArHAT 10 1
4 Bexropsl 20 1
5 JlyivHa OKPY>KHOCTH M ILIOIIAb Kpyra 16 1
6 JIBM>KEHUSI TUTOCKOCTH 10
7 [ToBTOpEHwUE, O606H16HI:I€, 12 1
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontposbnbie | IIpakTnueckue Aara wHppoBLIe
Bcero H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI pecypest
1 HcTopust BOBHUKHOBEHUS M Pa3BUTHSI 1
reOMETPUHI
9 HadanbHbIe TOHSITHS TEOMETPHH. 1
Touka, npsimasi, OTPE30K, Tyd
3 HadanbHbIe TOHATHS TEOMETPHH. 1
Touka, npsimasi, OTpE30K, JTyd
[Tonsatue 06 akcuome, Teopeme,
4 JTI0Ka3aTeNIbCTBE, ONPEICIICHUH, 1
CBOICTBE, MPU3HAKE
B3aumHoe pacnosoxeHne Touek Ha
5 npsiMoii. I3aMepeHne IMHbI OTpe3Ka, 1
paccTosiHUEe MEX]1y TOUKaMH
B3aumHoe pacnosioxeHue To4ek Ha
6 npsiMoii. I3aMepeHne JIMHBI OTpe3Ka, 1
paccTosiHUe MEX1y TOUKaMH
B3aumHoe pacnosioxeHne To4ek Ha
7 npsmoii. i3MepeHne UIMHBI OTpe3Ka, 1
paccTosiHME MEXy TOUKaMU
8 ITonynnockocTs U yroJ. Bunasl yrios. 1

I/I3MepeHHe BCJIMYUH YI'JIOB




[TonynnockocTs U yroJ. Bunsl yrios.

o N3mepeHue Benu4rH yriios

10 [Tosymnockocts 1 yroJi. Buael yrios.
N3mepenue Benu4rH yriios
BeprtukanbHbie 1 CMEKHBIE YTIIBI.

11 [TapamienpHbIe U IEPIICHAUKYIISIPHBIE
MpsIMbIE
BeprtukanbHbie 1 CMEKHBIE YTIIHL.

12 [TapannensHble U EPICHAUKYISPHBIC
MpsSIMbIE
BeprtukanpHbie 1 CMEKHBIE YTIIHL.

13 [TapannenbHble U EPIEHIUKYISIPHBIE
MpsSIMbIE
BeprtukanbHble U CMEKHBIE YIJIBL.

14 [TapanensHbIe U IEPIICHAUKYISPHBIC
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIBL.

15 [TapannensHbIe U IEPIICHAUKYISIPHBIC
psiMble

16 buccekrpuca yria

17 buccekrpuca yria

18 buccexrpuca yria

19 Jlomanas. Bunpl momassix. JuHa
JIOMaHOM

20 Jlomanas. Bunpl momassiX. JuHa
JIOMaHOM

21 MHuoroyronsHuku. [lepumerp

MHOT'OYT'OJIbHHUKA. IlonsTue o




BBIITYKJIBIX U HCBBITYKJIBIX
MHOT'OYTI'OJIbHUKaxX

22

Muoroyronsauku. [Tepumerp
MHOroyrojibHuka. [ToHstue o
BBIIMYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKAX

23

Muoroyronsauku. [Tepumerp
MHOroyrojibHuka. [ToHstue o
BBIMYKJIBIX U HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

24

Muoroyronsauku. [Tepumerp
MHOroyrojbHuka. [ToHsTue o
BBIMYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

25

Muoroyronsauku. [Tepumerp
MHoTroyrojsHuka. [lonsrue o
BBIMTYKJIBIX U HEBBITYKJIBIX
MHOTOYTOJIbHUKaX

26

HNHCTpyMEHTHI 1J19 U3MEPEHUH U
MOCTPOCHUM

27

HNHCTpyMEHTHI AJ1s1 UBMEPEHUHN U
MOCTPOCHUM

28

KontponbHas padoTa o teme "Hauana
reometpui. [Ipocreiimme
reoMeTpuueckue (GUrypbl U ux
cBolicTBa. 3mMepeHune reoMeTpuaeckux

(bI/IrypH




Menuana, GuccekTpuca u BbICOTa

29
TPEYroJIbHUKA

30 Mennana, OucceKTpuca H BBICOTA
TPEYroJIbHUKA

31 PaBeHCTBO TpeyroJbHUKOB

32 [IepBblit 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

33 [IepBblit 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

34 [IepBblit 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

35 [IepBblit 1 BTOpOM IPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 [TepBrIit 1 BTOPOIl MpU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOeipeHHbIE TPEYTOJBHUKHU U UX
CBOMCTBa

38 PaBHOOeipeHHbIE TPEYTOJIBHUKU U UX
CBOMCTBA

39 PaBHOOeipeHHbIE TPEYTOJIBHUKU U UX
CBOMCTBA

40 [Ipu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

41 [Ipu3Hak paBHOOEIPEHHOTO
TPEYTrOJIbHUKA

42 Tperuii npU3HaK paBeHCTBA

TPEYroJIbHUKOB




Tperuii npU3HaK paBeHCTBA

43
TPEYroJbHUKOB

44 Tpernii npu3HaK paBeHCTBA
TPEYroJILHUKOB
@urypsl ¢ 0CEBON CUMMETPHUEN.

45 [IpuMepsl CUMMETPHUM B OKPYKAIOIIEM
MUpe
@urypsl ¢ 0CEBON CUMMETPHUEN.

46 [TpumMeps! CHUMMETpPUH B OKPY>KaIOIIEM
MUpe

47 KonTponbHas paborta o teme
"TpeyronsHukn"

48 [MapannenbHOCTh TPSIMBIX

49 CBolicTBa ¥ MPU3HAKU MapaJUIeIbHBIX
HPSIMBIX

50 CBolicTBa ¥ MPU3HAKU NapaJlIeIbHBIX
HPSIMBIX

51 CBoJCTBA U IPU3HAKYU MapalIeIbHbIX
IPSIMBIX

59 CBoJCTBa U PU3HAKYU MapalIeIbHbIX
IPSIMBIX

53 CBoJiCTBa 1 MPU3HAKYU MapalIeIbHbIX
IPSIMBIX

54 CBoJiCTBa 1 PU3HAKYU MapalIeIbHbIX
MPSIMBIX

55 CymMma yriioB TpeyrojbHHUKa

56 CymMma yrioB TpeyrojbHHUKa

57 BHelHue yriel TpeyrojbHuKa




58

Buemnue yriisl TpeyroJibHUKa

59

CymMa BHYTpPEHHHUX YIJIOB
MHOTI'OYTOJIbHHKA U CyMMa BHEIIHUX
YTJI0B BBITYKJIOTO MHOTOYI'OJIbHUKA

60

CymMa BHYTPEHHHUX YIJIOB
MHOTI'OYTOJIbHHKA U CyMMa BHEIIHUX
YIJIOB BBITYKJIOTO MHOTOYI'OJIbHUKA

61

CymMa BHYTpPEHHHUX YIJIOB
MHOT'OYTOJIbHHKA M CYMMa BHEIIHUX
YIJIOB BBITYKJIOTO MHOTOYIOJIbHUKA

62

KonTponbHas paborta o teme
"ITapannensHocts. CymMMa yrion
MHOT'OYTOJIbHHUKA"

63

[Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

64

[Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

65

[lepnienukynsap 1 HaKIOHHAs

66

CBOIicTBO MeIMaHbI MPSMOYTOJILHOTO
TPEYroJbHUKa, IPOBEAEHHOM K
TUIIOTEHY3€

67

CBOIiCTBO MeIMaHbI MPSMOYTOJIHLHOTO
TPEeYroJbHUKa, MPOBEAEHHOM K
TUTIOTEHY3€

68

[IpssMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM
B 30 rpagycoB

69

[IpssMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM
B 30 rpagycoB




CooTHoOIIEHHS MEX Ay CTOPOHAMU U

70 yIJIaMU TPEyroJbHUKA

71 CooTHoIIEHNS MEX 1y CTOPOHAMHU U
yIJIaMU TPEyroJbHUKA

79 HepaBeHcTBO TpeyroJyibHUKA.
HepageHcTBO 0 uIMHE TOMaHOM
HepaBeHCTBO MeX Ty TEPIICHIUKYIIIPOM

73 ¥ HaKIOHHOM. PaccTostHME OT TOYKHU /10
psIMOM
KontponsHas pabota no temam

74 "[IpAMOYTOJIBHBIE TPEYTOJBHUKH ",
"['eomeTpuueckue HepaBeHCTBA"

75 OKp}/}KHOCTb, XOPJIBI U TUAMETPBI, HX
CBOIcTBa

76 OKpuy}KHOCTB, XOPJIbl U TUAMETPBI, UX
CBOIcTBa
B3anMHoe pacroioskeHre OKpyKHOCTH

7 u npsimoit. KacaTenpHas u cekyimast K
OKPYXKHOCTH
B3anMHoe pacrioioskeHre OKpyKHOCTH

78 u npsimoit. KacatenpHas U cekyimas K
OKPYKHOCTH
B3auMHoe pacroioskeHre OKpYKHOCTH

79 u npsimoit. KacarenpHas u cexkyast K
OKPYXKHOCTH

80 OKpyXHOCTb, BIIUCAHHAS B YT OJI

81 OKpyXHOCTb, BIIUCAHHAS B YT OJI




82

[IoHATHE O TEOMETPUYECKOM MECTE
To4eK. [ Ipumepsl reOMEeTpUYECKUX MECT
TOYEK Ha IUVIOCKOCTH

83

[IoHATHE O TEOMETPUYECKOM MECTE
To4eK. [ Ipumepsl reOMEeTpUYECKUX MECT
TOYEK Ha IUVIOCKOCTH

84

OmnrcaHHast OKPY>KHOCTh TPEYroJIbHUKA,
€€ LEeHTp

85

OrnrcaHHast OKPY>KHOCTh TPEYroJIbHUKA,
€€ EHTp

86

Metoa reoMeTpu4eCKUX MECT TOUYEK
IIPY PEIIEHUH T€OMETPUYECKUX 3a1a4

87

MeTo reoMeTpUIECKUX MECT TOUYEK
MIPH pEIIeHUH T€OMETPUUECKUX 3a/1a4

88

MeTto1 reoMeTpUYECKUX MECT TOUYEK
MIPH pEIIeHUH T€OMETPUUECKUX 3a/1a4

89

MeTOI[ TCOMETPHUUICCKUX MECT TOUYCK
IIpH pEIICHUH I'€COMCTPUYCCKHUX 3aJiayd

90

O06ocHOBaHUS TPOCTEUITUX
MIOCTPOCHHMIA, ATAIbI 337a4u Ha
MIOCTPOEHHSI, PellIeHne 3a7a4 Ha
MIOCTPOCHUE LIUPKYJIEM U JIMHEHKOI

91

O60ocHOBaHUS MPOCTEUITHX
IIOCTPOEHMM, ATAIbI 337a4d Ha
IIOCTPOEHMSI, PEILICHUE 3a7a4d Ha
IIOCTPOCHUE LIUPKYJIEM U JIMHEUKOHN

92

KonTposnpHas paboTa o teme
"Okpyx)HOCTb. [ eoMeTprueckne Mecta




Touek. [locTpoeHus ¢ oMo
LUPKYJIS U JINHEHKH"

93

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WITFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3IMYHBIMH TEMAaMH KypcCa

94

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

95

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

96

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

97

[ToBTOpenue u o6obmeHue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

98

[ToBTOpenue u o6o6menue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

99

[ToBTOpenue u o6o6menue. Pemenue
3a]a4, WUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca

100

[ToBTOpeHue u o6o0menHue. Pemenue
3a/1a4, UJUTIOCTPUPYIOIINX CBSA3H MEKITY
pa3TUYHBIMU TEMaMHU Kypca

101

Htoropas KOHTPOJIbHasA pa60Ta




[ToBTOpenue u o6o0menue. Pemenne

102 3a7a4, WUTIOCTPUPYIOLINX CBSI3U MEKIY 1
pa3IMYHBIMU TEMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




8 KUIIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTHnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchl
1 [TapamrenorpaMmM, ero Npu3HAaKu U 1
CBOMCTBA
5 [TapamenorpaMM, ero Npu3HAaKu U 1
CBOMCTBA
3 [TapamenorpaMmM, 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
IIPU3HAKU U CBOHCTBA
7 [IpsiMOyroasHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOMCTBA
8 [IpsiMoyroapHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOHCTBA
9 [IpsiMoyroapHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOHCTBA
10 CpenHss TMHUS TPEyroJIbHUKA
11 CpenHssg TuHUS TPEyroJIbHUKA
12 Tpaneuus. PaBHoGepeHHas Tpanenus, 1

€€ CBOMCTBA U IIPU3HAKHU




Tpanenus. PaBHoOenpenHas Tpamenus,

13 . 1
e€ CBOICTBA U MPU3HAKU
14 [IpssMoyronpHas Tpanenus 1
15 CpenHsst TMHUS Tpareuuu 1
16 Teopema daneca 1
17 Teopema daneca 1
18 Teopema 0 IPOTIOPITMOHATBLHBIX OTPE3KAX 1
19 Teopema 0 IPOTIOPITMOHATBLHBIX OTPE3KAX 1
20 LlenTp Macc TpeyroibHHUKA 1
21 LenTpanbHO-cUMMETpHYHbIE (PUTYPBI 1
29 KounTponbHas paborta no teme 1
"YeTIpEXYroJbHUKN"
93 [Togobue TpeyroJbHUKOB, KOADHUITHEHT 1
nonoous
24 [Tomobue TpeyrobHUKOB, KOADHUITHEHT 1
nonoous
25 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
26 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
27 [Ipu3Haky mogo0ust TPEYroJbHUKOB 1
28 [Ipu3naku mogo6ust TPEYroIbHUKOB 1
29 [Ipu3naku mogo6ust TPEYroIbHUKOB 1
30 [Ipu3naku mogo6ust TPEYroIbHUKOB 1
31 [Ipumenenue moA0OUs PU PELICHUH 1
MPAKTUYECKUX 33734
39 [IpumeHenne moA0OHs PU PEHICHUH 1

MPaKTUYCCKUX 3adav




[Tpumenenue moo0us NP perIeHUH

33 MPAKTUYECKUX 33134

34 [TpumeHeHue Mo A00HsI IPU PEIICHUH
MIPAKTUYECKUX 33134

35 [TpumeHeHue Mo A00HsI IPU PEIICHUH
MIPAKTUYECKUX 33134

36 [TpumeHeHwe Mo A00usI IPU PEIICHUH
MPAKTUYECKUX 33134

37 BBeenne noHsTHS TPeoOpa3OBaHHUS
moA00us 1 MoJ0OHBIX GUryp
KonTponbnas pabota o teme

38 " "

ITomoOue

39 ITousarue rwiomamu. CBoiicTBa IUIoaaein
T€OMETPUUECKHUX (HUTYD

40 TToustie mnomanu. CBolcTBa IIOMAaAEH
T€OMETPUUECKHUX (HUTYD

41 TToustie mnomanu. CBolcTBa IJIOMAaAEH
reOMETPUYECKUX PUTYp
[IpocTeitmme GopMyIIbl s IIOIIA N

42 TpPEyroJibHUKA, apajuiejorpaMmma, pomoa
U Tpareuun
[Ipocreiimue GopmyIbl A7 TIIOMIATN

43 TpeyroJjbHUKa, Mapajienorpamma, pomoa
U Tparneuuu
[Ipocreiimme Gopmynbl A7 TIIOMIATN

44 TPEyroJibHUKa, apajuienorpaMma, pomoa

" Tpanenuuu




[Ipocreiimue GopmyIbl s TUIOMIAAN

45 TPEYroJbHUKa, MapajuienorpaMmma, pomoa
Y Tparennu
[Ipocreiimme GopmyIIbl s TUIOIIA TN

46 TpEeyroJibHUKA, apajuiesorpamma, pomoa
Y Tparennu
[IpocTeitmme GopMyIbl s IIIOMIAIN

47 TpEeYroJibHUKa, apajuieJorpaMma, pomoa
Y Tparemnnu
[IpocTeitmme GopMyIIbl A5 TIOIIAIN

48 TpEeyroJbHUKA, Tapajiesorpamma, pomoa
1 TpaIennu
[IpocTeitmme GopMyIIbl A5 TIOMIAIN

49 TpEyroJibHUKA, apajuiesorpaMmma, pomoa
Y Tpamnenuu
[IpocTeitmme GopMyIIbl AJIs TIOIIA N

50 TpEyroJibHUKA, apajuiesorpaMmma, pomoa
U Tpamnenuu

51 [Tnomaau mogoOHBIX HUryp

52 [Tnomaau mogoOHBIX HUryp

53 [Tnomaau mogoOHBIX HUryp

54 KonTtponbHas padoTa o teme
"ITnomtaas"

55 Teopema [Iudaropa

56 [Ipumenenne Teopemsr [Tudaropa npu
pEIIeHUN TPAKTHYECKUX 3a/1a4

57 [Ipumenenne Teopemsl [Tudaropa npu

PCHICHUHU ITPAKTHUYCCKUX 3ada4




[Tpumenenne teopems! [Iudaropa npu

%8 pELIEHUH IPAKTUYECKUX 3a/1a4

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

60 [Tpumenenne teopems! [Iudaropa npu
pELICHUH IPAKTUYECKUX 3a/1a4

61 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYrOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYT OJIbHUKE

65 [IponoprmoHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYT OJIbHUKE

66 [IponoprmoHanbHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

67 OCTPOTO yriia IPsIMOYT0JIbHOTO
TPEYTrOJIbHUKA
CuHyc, KOCHHYC, TAHT'€HC U KOTAHT'€HC

68 OCTPOTO yria MpsSMOYTroJILHOTO
TPEYTrOJIbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

69 OCTpOTO yrja NpsIMOYroJIbHOTO

TPEYTrOJIbHUKA




Tpuronomerpudeckue GyHKIUHU YTIIOB B

70 30°, 45°u 60° !

71 Tpuronomerpuueckue QyHKIHH YTIIOB B 1
30°, 45°u 60°

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

73 Brnucannbie 1 HEHTPATIBHBIE YTJIIbI 1

74 BrniucanHbie 1 EHTPaATbHBIE YTJIIbI 1

75 Brnucannbie 1 HEHTPATIBHBIE YTJIIbI 1

76 Brnucannsie 1 IEHTpaIbHBIE YIIIbI 1

77 VYros MeXy KacaTeIbHOU U XOPJ0H 1

78 Yroa mexay KacaTelbHON U XOpJ0i 1

79 VYTbl MeXIy XOpJaMu U CEKYITUMHU 1

80 VYTbl MeXIy XOpJaMHu U CEKYIITUMU 1

81 BrricanHbIe U OITHCAHHBIE 1
YETBIPEXYTOJTBHUKHA

82 BrvicanHbIe U OITMCAHHBIE 1
YETBIPEXYTOJIbHUKHU

83 CBolicTBa M MPU3HAKUA BIIMCAHHOTO 1
YETBIPEXYTOJIbHUKA

84 CBolicTBa M MPU3HAKUA BIMCAHHOTO 1
YeThIPEXYrOJIbHUKA

85 CBolicTBa M MPU3HAKU BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa U MPU3HAKK BIIHCAHHOTO 1

YeThIPEXYTOJIbHUKA




B3anMHoOe pacnosiokeHue 1Byx

87 .
OKPYKHOCTEH
88 B3anmHoe pacnosnoxeHue JByx
OKPY>KHOCTEH
89 Kacanne oxpyxxHocrteit
90 Kacanne okpyxxHoctei
01 OO01ue kacaTelbHbIE K IBYM
OKPY>KHOCTSIM
KonTtponbHas padoTa o Teme "YTibl 1
92 YeThIPEXYTOJIbHUKH, CBSI3aHHBIE C
OKPYXHOCTBIO"
[ToBTOpenue u o6obmenue. Pemenne
93 3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o6menue. Pemenne
94 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o6menHue. Pemenue
95 3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
96 3a7a4, WUTFOCTPUPYIOLINX CBSI3U MEXTY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 06o0meHue. Pemenue
97 3a/1a4, UJUTFOCTPUPYIOIINX CBSA3H MEKITY

Pa3IMIHBIMH TEMaMH KypcCa




[ToBTOpenue u o6o0menue. Pemenne

98 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06o0meHue. Pemenne

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

100 3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosas koHTpoJBbHAs paboTa 1
[ToBTOpenue u 06061meHue. Pemenne

102 3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY 1
pa3IUYHBIMU TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoabiie | Ipaxirieciie u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Cunyc, KOCHHYC, 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 cuHyCOB
TeopeMa cuHyCcOB
Pemenue npaktuyeckux 3auau ¢
9 HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npaktuyeckux 3auad ¢
10 WCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenune npakTuyeckux 3amad ¢
11 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1

TCOPCMbI CHHYCOB




Pemrenne npakruyeckux 3amad ¢

12 HCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CHHYCOB
Tpuronomerpudeckue GOpMyIbI IIst

13 TUIONIA/IA TPEYTOJIHHUKA,
napajuiesiorpamma
Tpuronomerpudeckne GOPMYIIbI IS

14 IIJIOIIAIN TPEYTOJIbHUKA,
napajuiesiorpamma
Tpuronomerpudeckne GOPMYIIbI IS

15 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpaMmma
Tpuronomerpudeckne GOPMYIIbI IS

16 TIJTOIIAIA TPEYTOJIbHUKA,
napajuiesiorpamma

17 ®dopmyna ['epona

18 ®dopmyna ['epona

19 ®dopmyna ['epona

20 dopmyra MI0IIA U BRIITYKIOTO
YeThIPEXYroJIbHUKA

21 dopmyra MI0IIa U BRIITYKIOTO
YeThIPEXYrOJIbHUKA

99 KontponbHas padota o teme "Pemenue
TPEYroJbHUKOB"

93 Xopap! ¥ Mo1I00HBIE TPEYTOJIBHUKU B
OKPYXKHOCTH

24 Teopema 0 Ipon3BeIEHUN OTPE3IKOB XOPI

25 Teopema 0 mpon3BeIEHUN OTPE3IKOB XOPI




Teopembl 0 MPOU3BEICHUH OTPE3KOB

26 1
CEKYIIUX

97 Teopemsl 0 MPON3BECHUN OTPE3KOB 1
CEKYIIUX

28 Teopema o kBajpare KacareabHOU 1

29 Teopema o kBajipare 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 KouTponsnas pabora no teme "Iloobue 1
TPEYroJbHUKOB"
YpaBHeHHE NPSIMOI HA TIJIOCKOCTH.

35 VYrnoBoi kodhuIeHT U CBOOOHBIMA 1
9JIeH, UX TEOMETPUICCKUN CMBICIT
YpaBHeHHE NPSIMOI Ha TIIIOCKOCTH.

36 YrioBoi ko3hPHUIIMEeHT U CBOOOTHBIH 1
YJIeH, UX TEOMETPUICCKUN CMBICIT

37 [MapannenbHOCT U MEePIEeHAUKYIIPHOCTh 1
MPSMBIX (Yepe3 yrioBoi KodPuImeHT)

38 VYpaBHEHHE OKPYKHOCTH 1

39 HaxosxneHne nepeceueHuii OKpy>KHOCTEH 1
U TIPSIMBIX B KOOPJIMHATAX

40 HaxosxneHne nepeceueHuii OKpy>KHOCTEH 1
U TIPSIMBIX B KOOPJMHATAX

41 dopmyra pacCTOSHUS OT TOUKH JI0 1

psAMOM




[Inomane nmapamienorpaMma B

42 KOOpAMHATAaX, MOHATHE 00
OPUEHTHUPOBAHHON TIOIIAIN
[TpumeHeHre MeTo1a KOOPMHAT B

43 MIPaKTUICCKH-OPUCHTUPOBAHHBIX
TreOMETPHYCCKUX 3a/1a9axX

44 KonTponsHas paborta o teme "Meton
koopauHat"

45 BekTopsbl Ha mIockocTH
CrnosxeHre ¥ BEIYUTaHHE BEKTOPOB —

46 MpaBHJIa TPEYTOJIBHUKA U
napaiesiorpaMma
CrnoxeHre ¥ BEIYUTaHUE BEKTOPOB —

47 MpaBujia TPEYTOJbHUKA U
napajuiesiorpamma

48 YMHOXEeHHE BEKTOpa Ha YUCIIO

49 Koopaunats! BekTOpa
CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB,

50 YMHOKEHHE BEKTOpa Ha YHCJIO B
KOOpJIuHaTax
CrnosxeHue 1 BBIYUTAHHE BEKTOPOB,

51 YMHOKEHUE BEKTOpa Ha YUCIIO B
KOOpJIuHaTax

59 [IpumeHeHne BEKTOPOB B (pu3MKe, LIEHTP
Macc

53 [Tonsitre o 6a3uce (Ha MIOCKOCTH).

Paznoxxenust BEKTOpOB 1o 6azucy




ITonsatue o 6a3uce (Ha MIIOCKOCTH).

>4 Paznoxenus BEKTOpoB 1o 0asucy

55 [TonsiTre 0 6a3uce (Ha MIIOCKOCTH).
Paznoxenust BEKTOpoB 1o 0azucy
CkansipHoe MPOM3BEJICHNE BEKTOPOB,

56 T€OMETPUYCCKUN CMBICI ¥ BRIPOKCHUE B
JICKapTOBBIX KOOPIUHATAX

57 JUCTpuOYTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHO€ MPOU3BEIICHUE U
MPOCIMPOBAHNE

59 [TpuMeHeHre CKaIIPHOTO MTPOU3BEICHUS
BEKTOPOB TSI HAXOXKCHHUS JUTHH U yTIJIOB

50 [IpumeHeHue cKaasipHOTO MPOU3BEACHUS
BEKTOPOB ISl HAXOXKACHUS [UTHH U YTJIOB

61 [IpumeHeHue cKalsipHOTO MPOU3BEICHUS
BEKTOPOB ISl HAXOXKACHUS [UTHH U YTJIOB

62 Pemenue reomerpuueckux 3ajad ¢
MOMOIIBIO CKAJISIPHOTO IIPOU3BEICHUS

63 Pemenune reomeTpuueckux 3ajad ¢
MIOMOIIBIO CKAJISIPHOTO TIPOU3BEICHUS

64 KounTponbHas pabora no teme
"Bektopsr"

65 [IpaBusbHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

66 [IpaBunbHBIE MHOTOYTOJIBHUKH,

BBIYHCIICHHUEC UX 3JICMCHTOB




HpaBI/IJIBHBIe MHOI'OYT'OJIbHHUKH,

67 1
BBIUMCIICHUE UX FJIIEMEHTOB

68 [IpaBuIBHBIE MHOTOYT OJIBHUKH, 1
BBIUMCIICHUE UX JIIEMEHTOB

69 Ywucno © U AIMHA OKPYKHOCTH 1

70 Ywmcno © v AIHA OKPYKHOCTH 1

71 JInvHa 1yru OKpyKHOCTH 1

72 JliHa Iyru OKpYKHOCTH 1

73 Pamnannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Inomans Kpyra u ero >J1eMeHTOB 1
(cexTopa u cerMeHTa)

76 [Tnomans kpyra u ero >JIeMeHTOB 1
(cexTopa u cerMeHTa)

77 [Tnomans kpyra u ero >JeMeHTOB 1
(cexTopa u cerMeHTa)

78 Brrunciienue nepuMeTpoB M mionaaen 1
¢buryp, BKIIOYAIOIIUX IEMEHTHI Kpyra

79 BriunciieHue nepuMeTpoB M IIIOMIAIeH 1
¢buryp, BKIIOYAIOIIUX IEMEHTHI Kpyra

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

81 LleHTpanpHast CHMMETpUS 1

82 LleHTpasibHO-CUMMETPUUYHBIE (PUTYPBI 1

83 IToBopoT 1

84 OceBas cummeTpus 1




@urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO

85 .
HEKOTOPOU OCH

86 [MapannenbHbIii IepeHoc

87 [TonsiTHE NBUIKEHUS U €r0 CBOMCTBA

88 PaBenctBo ¢uryp

89 [IposiBiIeHNs CAMMETPUHN B TIPUPOJIE,
KUBOTIMICH, CKYJIBIITYPE, APXUTEKTYpPE

90 Komno3zunuu apmwxenuit (mpocrennine
MIPUMEPHI)
[ToBTOpenue u o6ob6menue. Pemenne

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

92 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6o6menue. Pemenne

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

94 3a/1a4, WJUTIOCTPUPYIOIINX CBSA3H MEKITY
pa3IUYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 06o0meHue. Pemenue

95 3a/1a4, WJUTFOCTPUPYIOIINX CBS3H MEXTY
pa3IMYHBIMU TEMaMHU Kypca
IToBTOpenue u o6oOmmenue. Pemenne

96 3a/1a4, UJUTIOCTPUPYIOIINX CBSA3H MEKITY

Pa3IMIHBIMA TEMaMH KypCa




97

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXTY
Pa3IMYHBIMH TEMAaMH KypcCa

98

[ToBTOpenue u 06o0meHue. Pemenne
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXTY
Pa3IMYHBIMH TEMAaMH KypcCa

99

[ToBTOpenue u 06061meHue. Peenue
3a7a4, WUTFOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMA TEMAaMH KypcCa

100

[ToBTOpenue u o6ob6menue. Pemenne
3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3H MEXKTY
pa3.]'H/I‘-IHBIMI/I TEMaMHU Kypca

101

Wrorosas koHTposbHas paboTa

102

[ToBTOpenue u o6obmenue. Pemenne
3aJ1a4, WUTFOCTPUPYIOIINX CBA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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