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IHOACHUTEJIBHASA 3AIINCKA

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "TEOMETPUSA"

PaGouas mporpamma mo yueOHoMy Kypcy "lTeomerpuss" misa oOyuwarommxcss 8 KiaccoB
pazpaborana Ha ocHOBe @enepalbHOIO TOCYAAPCTBEHHOIO O0pa30BaTebHOTO CTaHAapTa
OCHOBHOTO 00mero o0pa3oBaHusi € YYETOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
MPEIbSABISIEMBIX K MaTeMaTHYecKoMy OOpa30BaHUIO, U TPagulUil poCCHIICKOro oOpa3oBaHus,
KOTOpBIE 00ECIIEUYNBAIOT OBJIAICHUE KITFOYEBBIMHI KOMITETCHIIUSIMH, COCTABIISIOIIMMHU OCHOBY TSI
HENPEpPhIBHOTO 00pa3oBaHUSl W CAMOPa3BUTHUS, a TaKXKe LEJOCTHOCTh OOIIEKYJIBTYPHOIO,
JMYHOCTHOTO W ITO3HABATEIILHOTO Pa3BUTHA OOydarommxcs. B mporpamme yd4TeHBI HIed U
nosiokeHnsi KoHnenimy pa3Butus MareMaTudeckoro oopasoanusi B Poccuiickoit @enepanuu. B
amoxy mu¢poBor TpaHchopMaluu BceX chep YeIOBEUECKOM NeATeTbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3 0a30BOM MaTeMaTHUYECKOW IMOATOTOBKH. YK€ B
IIKOJIE MAaTeMaTHKa CIYXKHUT OMOPHBIM IPEJAMETOM JUTSl U3yUEHHS] CMEKHBIX JUCIUIUINH, a TIOCTe
IIKOJIBI PEalbHOM HEOOXOIMMOCTBIO CTAHOBHUTCS HENpEpbIBHOE OOpa3oBaHME, 4TO TpelyeT
MTOJIHOIIEHHOH 6a30B0# 00111e00pa30BaTEIIbHON MTOATOTOBKH, B TOM YHCIIE U MATEMaTHIECKOM.

D10 O00YyCIOBIEHO TEM, YTO B HAIIM JHU PACTET YHUCIO MNPOQGECCUl, CBSI3aHHBIX C
HETIOCPECTBEHHBIM TIPUMEHEHHEM MaTeMaTWKH: M B cdepe SKOHOMHKH, U B Ou3Hece, U B
TEXHOJIOTMYECKUX O0NacTsIX, M Jaxe B TyMaHUTapHbIX cdepax. Takum oOpa3om, Kpyr
IIKOJIbHUKOB, JUIsl KOTOPBIX MaTeMaTHKa MOXKET CTaTh 3HAYMMBIM ITPEIMETOM, PACIIUPSIETCS.

[IpakTuyeckass MOJIE3HOCTh MaTreMaTUKU OOYCJIOBJIEHA TeM, YTO €€ HPEAMETOM SIBIISIOTCS
(yHIaMEHTaJIbHbIE CTPYKTYpPbl HAIIETO0 MUpPA: MPOCTPAHCTBEHHBIE (POPMBI U KOJINYECTBEHHbBIE
OTHOILEHHSA OT INPOCTEHIINX, yCBAaUBACMBIX B HEIMOCPEACTBEHHOM OIIBITE, IO JOCTATOYHO
CJIO)KHBIX, HEOOXOIMMBIX JUIsl pa3BUTHs HAy4YHbIX U TNPUKIATHBIX HIed. be3 KOHKpeTHbIX
MaTeMaTU4YECKUX 3HAHUU 3aTPyAHEHO MOHMMAaHHUE IMPHUHLMIIOB YCTPOMCTBA U HCIOJIb30BAaHUS
COBPEMEHHOM TEXHHMKH, BOCIPHUSATHE M HUHTEpIpeTanus pPasHOOOpa3HOM COLMAIBHOM,
HKOHOMHUYECKOH, MONUTHYECKOW MH(popManuu, Mano3(deKkTuBHa NOBCEAHEBHAS MPAKTUYECKAs
JesATeNbHOCTh. KakqoMy uenoBeKy B CBOEH JKM3HM IPUXOJUTCS BBIIOJIHATH pPacdy€Tbl U
COCTAaBJIATh AJITOPUTMBI, HAXOAUTh U IPUMEHATH (DOPMYJIbL, BIaI€Th NPAKTUYECKUMHU TPUEMAMHU
reOMETPUUYECKUX H3MEPEHHH W MOCTPOEHHH, YuTaTh MH(POPMALUIO, MPEICTaBICHHYIO B BUE
Tabnaul, JaMarpaMM UM TrpaduUKOB, JKUTh B YCIOBHUSAX HEOINPENCIEHHOCTH M IOHHUMATh
BEPOSITHOCTHBIIN XapakTep ClydyailHbIX COOBITHIA.

OIIHOBpCMCHHO C paclIMpCHHUEM cq)ep MNPUMCHCHUA MATCMATUKU B COBPECMCHHOM 06H_ICCTBC
Bc€ Oojee BaXKHBIM CTAHOBHMTCS MAaT€MaTHYECKHH CTHIIb MBIIIJICHHA, HpOﬂBHHIOH.IHﬁCH B
OHpC,Z[CJIéHHBIX YMCTBCHHBIX HaBbIKaX. B nponecCce N3yuyCHUs MaTCMATUKH B apCCHAJI HpI/IéMOB
1 MCTOJOB MBIIIJICHUA YCJIO0BCKAa €CTCCTBCHHBIM 06pa30M BKJIFOYAKOTCA MHAYKIHA U OCAYKIUA,
0606IJ_ICHI/IC U KOHKpCTHU3alHdA, AaHaJIMi3 W CHUHTEC3, maccmbnxamm n CHCTCMAaTHu3alusi,
a6CTpaer0BaHHe n aHamorusa. OOBEKTHl MaTeMaTHYECKHX yMO3aKHIO‘{eHI/II>'I, npaBujia HX
KOHCTPYHUPOBAHUA PACKPBIBAIOT MCXAaHU3M JIOTUYCCKUX HOCTpOGHHfI, CHOCO6CTBYIOT BLIpa6OTI(e
YMCHUA (I)OpMyJ'II/IpOBaTL, 000CHOBEIBATH U AOKa3bIBaATh CYKACHUA, TCM CAMBIM pPA3BUBAIOT
JJOTHYCCKOC MBIIIJIICHUC. Benymaﬂ pOJib MPUHALJIICIKUT MATCMATUKEC U B (bOpMHpOBaHHH
aHFOpHTMquCKOﬁ KOMIIOHCHTBI MBIIIJICHWA M BOCIIMTAHUU yMeHI/Iﬁ JIECTBOBATH 110 3aJaHHBIM
aAJIropuTMaM, COBCPHICHCTBOBATL U3BCCTHBIC U KOHCTPYUPOBATH HOBBLIC. B mponecce peuICHUA
3aJad — OCHOBOM yqe6H0171 ACATCIIbBHOCTH Ha YPOKAaX MATCMATUKHU —— PA3BUBAKOTCA TAKIKC
TBOPUYCCKas U IMMPpUKIIaAJHASA CTOPOHBI MBIIIJICHUS.

OOyuenne MaremMaTHKe Ja€T BO3MOXKHOCTh pa3BUBaTh Yy OOYYAIOLIMXCS TOYHYIO,
palMoOHANBHYIO0 U MH(POPMATUBHYIO peub, yMEHUE OTOMpaTh Haubosee MOIXOIAIINE A3bIKOBBIC,



CUMBOJIMYECKHE, TpaduUecKhe CpeacTBa Ui BBIPAKEHUS CYXKICHHMH W HaIIATHOTO UX
NPECTaBICHHUS.

Heo6xonuMbpIM KOMIIOHEHTOM OOIIEH KyJbTypbl B COBPEMEHHOM TOJIKOBAaHUU SIBISETCs oOriee
3HAaKOMCTBO

C METOIAaMM TO3HAHMSA JCWCTBUTEIHFHOCTH, MPEACTABICHHE O MPEAMETe U METOoIaX MaTeMaTHKH,
UX OTIMYMHA OT METOJOB JPYTMX ECTECTBEHHBIX W TyMaHHTapHBIX HayK, 00 OCOOCHHOCTSX
NPUMEHEHHUs MAaTeMaTHUKU JUIs pELICHUs Hay4dHbIX M MNPUKIAAHBIX 3a1ad. Takum oOpas3om,
MaTreMaTuyeckoe 00pa3oBaHUE BHOCUT CBOI BKJIaJ B (hopMUpoBaHUE OOIIEH KYJIBTYpPbI YeIOBEKa.

W3yueHne MareMaTWKH TaKXe CIIOCOOCTBYET JCTETUYECKOMY BOCIIMTAHHIO 4YeJIOBEKa,
IIOHUMAHUIO KpPAacOTbl M U3AIIECTBA MATEMaTUYECKUX PACCYXKACHUH, BOCIPUITHIO
reOMETPHUECKUX (POPM, YCBOCHUIO HJIeM CUMMETPHUH.

HEJU U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUSA"

«Maremaruky yxe 3aTeéM YYUTh HaJl0, YTO OHA YM B MOPSAOK MPUBOAMTY, — MHUCAT BEJIUKUN
pycckuil ydyeHslii Muxaun BacunbeBuu JlomoHOCOB. I B 3TOM COCTOMT OJHA M3 ABYX IIeJIei
00yueHUs] TeOMETPUHU KaK COCTaBHOW YaCTH MAaT€MaTHKHU B IIKOJE. JTOW LIETH COOTBETCTBYET
JoKa3aTenbHas JIMHUA T[pernogaBanus reomeTpun. Crnemys mpeacTaBIeHHOW pabodeit
mporpaMme, HadyWHas C CEAbMOTO Kjacca Ha YPOKaX TE€OMETPUU OOYYArOIIMICS YUUTCA
MIPOBOJIUTH JOKa3aTelbHbIE PACCYKICHHS, CTPOUTH JIOTHUYECKUE YMO3AKIIIOYCHHUS, I0KA3bIBATh
WUCTUHHBIE YTBEPKJIEHUSA U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIEHUS OT
«IPOTUBHOTO», OTIWYATh CBOWCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOpATHBIC YTBEPIKICHUS.
VY4eHuK, OBJIaJeBIIUI HCKYCCTBOM pacCyXAaTh, OyldeT MPUMEHSTh €ro U B OKpY’Karolei
JKU3HU.

Kax nucan reomerp u nenaror Urope ®@enoposuu llapeiruH, «J1r0aApMHA, TOHUMAOIIUMH, YTO
TaKo€ JOKa3aTeJbCTBO, TPYAHO M JaXK€ HEBO3MOXHO MaHMILyJupoBarb». M1 B aTOM cocTouT
BaXHOE BOCIIMTATEJIbHOE 3HAYCHHE M3YUYEHMsI T€OMETPHUHM, MPHUCYIIEE UMEHHO OTE€YE€CTBEHHOMN
MaTeMaTH4ecKol miKone. Bmecte ¢ TeM aBTOphl MporpamMmbl MPEAOCTEPETAIOT YUUTEIS OT
U3IMIIHEero (opManu3Ma, OCOOCHHO B OTHOLICHMM HadaJl W OCHOBAHUN TI'€OMETPHUH.
@pannysckuii MmareMatuk JKan /[penoHHe mo 3ToMy nmoBoAay BbICKazaics Tak: «Urto kacaercs
JIEIIUKATHOM MpoOJIEMbl BBEACHUS «aKCMOM», TO MHE Ka)KETCs, UYTO Ha IEPBBIX IMOpax HYXHO
BOOOIIEe M30erarb MPOM3HOCUTH caMo 3TO cjioBO. C Ipyroil e CTOPOHBI, HE CIEAYET yIyCKaTh
HU OZHOM BO3MO)KHOCTHM /1aBaTh IPUMEPHI JJOTHYECKUX 3aKIIOUEHUH, KOTOpbIe KyJa B OobIiel
Mepe, 4YeM HJesd aKCUOM, SBISIOTCA HWCTUHHBIMA W €JUHCTBEHHBIMU JBUIATEISIMU
MaTeMaTH4YECKOTO MBIIIICHUS.

Bropoil 1enpr0 M3yd4eHUs I€OMETPHUM SBIIIETCS MCIOIb30BaHHE €€ KaK MHCTPYMEHTa IpH
pEeLICHUN KAaK MAaTeMaTU4eCKUX, TaK M IPAKTUYECKHMX 3a7ad, BCTPEYAIOLUXCS B PEAIbHOU
*u3HU. OKOHYMBIIMK KypC T€OMETPHM IIKOJIBHUK JIOJDKEH OBITh B COCTOSIHUM ONPEACIHTH
reOMETPHUYECKYI0 (PUTYpy, ONKCAaTh CIOBaMHU JAHHBIA YepTEX WM PUCYHOK, HANTH IJIOIAIbh
3€MEJIbHOTO y4YacTKa, pacCUUTaTb HEOOXOAWMYIO JUIMHY ONTOBOJIOKOHHOTO KaOens WU
TpeOyemble pa3Mepsl rapaxa JJisi aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOPasi, BBIUMCINTEIIbHAS
JUHUSA B U3y4YCHUHM I€OMETPUM B IIKoje. J[aHHas INpakTU4YecKas JIMHUS SBIISIETCS HE MEHee
Ba)XHOM, uem nepsas. Emé [Tnaton npennuceiBai, uroOsl «rpaxaane IIpekpacHoro ropoaa HU B
KOEM ClIy4dae HE OCTaBJIsUIM T€OMETPUIO, BEIb HEMAJIOBAXXHO Jake MOOOUHOE €€ MPUMEHEHNUE —
B BOCHHOM JIeJI€ [1a, BIIPOYEM, U BO BCEX HAyKaX — JUIS JIYYIIETO UX YCBOCHUS: MBI BE/lb 3HAEM,
Kakasi OECKOHEYHas pa3HHUIlA CYIIECTBYET MEXAYy YEJIOBEKOM IPHYACTHBIM K T€OMETPHU U
HEMpPUYaCTHBIMY. [T 3TOro y4yuTeno peKOMEHIyeTcs NOoAOUpaTh 3alauyd MPaKTHUECKOTO
XapakTepa g pacCMarpUBAaeMbIX TEM, YYHUThb JETE€H CTPOUTh MAaTEeMaTH4YECKHE MOJEIU

PCAJIBbHBIX KU3HCHHBIX CHTyaHHﬁ, MNPpOBOJAUTHL BBIYHUCJICHUA W OLCHHBATH AIACKBATHOCTH



MIOJIly4YEeHHOro pesyinbrara. KpailHe BakHO NOAYEPKUBATH CBSA3M TE€OMETPUU C JIPYTHMMHU
npeaMeTaMi, MOTUBHUPOBATh UCIOJIB30BATh OIPEENICHHUs] TEOMETPUUECKUX (DUTYP U TOHITHH,
JNEMOHCTPUPOBATh MPUMEHEHHE TIOJMyYCHHBIX YMEHHH B (HU3MKE M TEXHUKE. IDTH CBA3U
HaunOosee ApKO BUAHBI B TeMax «BekTopbl», « TpuroHomerpuueckue COOTHOIIEHUs», «MeTon
xoopauHat» U «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIUVIAHE

CornacHo yueOHOMY IUlaHy B 8 Kiacce u3ydaercs: yueOHbIi kypc «l'eoMeTpus», KOTOpbIi
BKJTIOUAET CJIEAYIONIMEe OCHOBHBIE pa3lenbl conepkanus: «leomerpudeckue Gpurypsl u ux
CBOMCTBaY, «/3MepeHrne TeOMETPHUECKUX BEIINIHHY», a Takke «JlekapToBbI KOOpAMHATHI Ha
IUTOCKOCTNY, «BekTops», «/IBmkenns miockocti» u «IIpeodpazoBanust mogoousy.

VY4eOHBIN MIaH MpeaycMaTpruBacT U3yYeHHE I€OMETPHH Ha 0a30BOM YPOBHE, HCXOIs U3 68
y4eOHBIX YaCOB B YUCOHOM TOJTY.

COLEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

YereipéxyronbHuku. IlapamnenorpamMm, €ro mnpu3HaKM U CBOMCTBA. YacTHbIe Ciydau
napasieslorpaMMoB  (IPSIMOYTOJIBHUK, poMO, KBaJpaT), UX MpPU3HAKM U CBOMCTBa. Tpamerus,
paBHOOOKas Tparenusi, €€ CBOMCTBa U Mpu3Haku. [IpsMoyronbHas Tpanenus.

Meton ynBoenus wmenuanbl. llenTpanbHas cummerpus. Teopema Paneca um Teopema o
IIPONOPLMOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojibHUKA U Tpaneuuu. LleHTp Macc TpeyroibHHKa.

[Tono6ue TpeyronbHUKOB, KodhdumueHT mogoous. [IpuzHaku mogooust TpeyroJIbHUKOB.
[TpumeHeHne nogooUs Npy PELICHUU MPAKTHUECKUX 3a/1ay.

CaoiicTBa momaaeit reomeTpudeckux ¢puryp. @opmyiisl Ui IUIOMAAN TPEYTOIbHUKA,
napajuiesorpamMmma, pom6a u tparnenun. OTHOIICHUE TUIOIAAeH MOA00HBIX puryp.

Brrancnenue miomianeii TpeyroJsHIKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTo Oymare.

Teopema Iugaropa. [Ipumenenue Teopems! [Iugaropa npu permeHun NpaKTUYECKUX 3aad.

Cunyc, KOCUHYC, TAHT'€HC OCTPOTO yIIa IPSIMOYTOJIBHOIO TPEYrojabHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. Tpuronomerpuueckue GyHkuu yrios B 30°, 45° u 60°.

BrnucanHble M LEHTpAJIBbHBIE YIVIbI, YIOJI MEXIY KAacarelbHOM U XOPAOH. YIIBI MEXIY
XOpJaMM M CEKyllMMM. BrucaHHble M ONMCAaHHBIE YETHIPEXYTOJIBHUKH. B3aumuoe
pacriofioxeHue IByX OkpyxkHocTed. Kacanue oxpyskHocTed. OOIiue KacarelbHble K JABYM
OKPYKHOCTSIM.



INJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3VJIBTATbBI

OcBoenue yueOHoro Kypca «['eomerpus» J0MKHO 00eCrieunBaTh JOCTHKEHUE HA YPOBHE OCHOBHOTO
o0uiero oopazoBaHus CIEAYIOUIUX JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX
PE3yNBTaToB:

JIMYHOCTHBIE PE3YJIBTATbI

JInaHOCTHBIC PEe3yNBTaThl OCBOCHHUS MTPOrPaMMEBI Y4eOHOTO Kypca «[ eoMeTpus» XapakTepu3yoTCs:

IlarpuoTHyeckoe BoCIUTAHME:

HpOSIBJ'IeHI/IeM HHTepeca K HpOI_HJ'IOMy u HaCTOSIH_[eMy pOCCHﬁCKOﬁ Mar€éMaTuKu, HIECHHOCTHBIM OTHOILICHUEM
K JTOCTH)KEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOW MaT€MAaTUYECKOM IIKOJIbI, K UCIOIb30BAHUIO 3TUX
JOCTHKCHHUH B APYTHX HAayKaxX W MPHUKJIAAHBIX chepax.

I'pazkaaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTTHEHHUIO O0sI3aHHOCTEH MpayKIaHWHA U Pealn3alliy €ro Mpas, MPeACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3IIUYHBIX CTPYKTYD, SIBICHHUH, MPOLIEAYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K 00CYKICHUIO ITHYECKUX MPOOIIEM, CBSI3aHHBIX C
MPAKTHYECKUM MPUMEHEHHEM JTOCTIKEHUH HAYKH, 0CO3HAHUEM BKHOCTH MOPAITb- HO-OTHUECKHIX
MIPUHITATIOB B JACSITEILHOCTH YIEHOTO.

TpynoBoe Bocnuranue:

YCTaHOBKOHM Ha aKTMBHOE YYacCTHE B PEIICHUH IPAKTUYECKUX 3a]ad4 MaTeMaTH4ECKOM HaIIPaBJIEHHOCTH,
OCO3HaHMEM Ba)XHOCTH MaTeMaTHYECKOro 00pa30BaHuUs HAa NPOTSHKEHUU BCEH MKU3HU Ul yCIIEIIHOM
npogecCHOHAIbHON AEATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHMIA;

OCO3HaHHbIM BBI60pOM 1 NOCTPOCHUCM PIHI[PIBH}IyaHI)HOfI TPaCcKTOPUU 06paSOBaHI/I$I U ) KU3HCHHBIX IIJIAaHOB
C YYETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEM.

JcTeTHYECKOE BOCIIUTAHUE:
CIIOCOOHOCTHIO K AMOITMOHAIIBHOMY M 3CTETUUECKOMY BOCTIPHUSITHIO MaTEMaTHUYECKUX OOBEKTOB, 3a7ad,
peleHui, pacCcyK1eHUI; YMEHHUIO BUJETh MaTEMaTHIECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 NO3HAHMSA:

OpHEHTAIMeN B AEATEIbHOCTH HA COBPEMEHHYIO CUCTEMY HAay4HBIX IPEACTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHA YEJIOBEKA, IPUPO/IbI U OOIECTBA, HOHUMAHUEM MAaTEMAaTHUYECKONW HayKH Kak
cepbl YeIOBEYECKOH IeITENbHOCTH, STAOB €€ Pa3BUTHA U 3HAYMMOCTH JUI Pa3BUTHS IUBUIIN3AIUHY;

OBJIAJICHUEM S3bIKOM MaTEMaTUKU U MAaTEMaTHUECKON KyJIBTYpPOU KaK CPEACTBOM IIO3HAHMS MUDA;

OBJIAJICHUEM IIPOCTEHIITUMU HABBIKAMH UCCIIEOBATEIBCKON NEATEIIBHOCTH.

dusnyeckoe BoCNUTaAHNE, ((OPMUPOBAHME KYJIbTYPHI 310POBbS U IMOIMOHAIBLHOIO 0JIArONOJIYYHS:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/I0POBbs, BEICHUS 3J0POBOTO
o0pa3a ku3HH (30pOBOE MUTAaHUE, cOATTAHCHPOBAHHBIN PEKUM 3aHATUHN U OTIbIXA, pErylspHas pu3ndecKkas
AKTUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBBIKA pe(IICKCHH, TPU3HAHKEM CBOETO MpaBa Ha OMIMOKY M TAKOTO JKe MpaBa
JPyToro 4eyoBeKa.

JKOJIOTMYECKOE BOCIIUTAHHE:

OpHUEHTAIMCH Ha MPUMEHEHNE MaTeMaTHYeCKIX 3HAHUM JJIs1 PEeIIeHUs 3a7a4 B 00JIACTH COXPAaHHOCTH
OKpY>Karollen Cpe/ibl, INITAaHUPOBAHUS TOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MOCJEACTBUAN [T OKPYKAIOIIECH
Cpenbl;

OCO3HAHMEM IT100aIbHOTO XapaKTepa KOJIOTHYECKHUX MPoOIeM U MyTeH UX perIeHus.

JInuHOCTHBIE pe3y/bTaThl, 00ecleYnBaoIe AaNTAluI0 00y4Yamerocs K u3MeHs 0 LHMCs
YCJI0BHAM COLHAJIBLHON U IPUPOAHOM CPelbl:



— TOTOBHOCTBIO K JICHCTBHAM B YCIOBUSIX HEONpPeNeIEHHOCTH, MOBHIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYI0 ACSITEIbHOCTb, B TOM YHCJIE YMEHHUE YUUThCA Yy APYTUX
JIOZIeH, TPHUOOpETaTh B COBMECTHOM JICSITEIIPHOCTH HOBBIC 3HAHMS, HABBIKM U KOMITETCHIIMH U3 OTIHITa
NPYTHX;

— HEOOXOIMMOCTBIO B (DOPMHUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (GpopMynupoBaTh
U7eH, TOHATHS, TUIIOTE3bl 00 0OBEKTaxX M SABJICHMUAX, B TOM YHCJE paHee HE W3BECTHBIX,
OCO3HaBaTh ACPUIUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABaThb CTPECCOBYIO CHUTYAllMIO, BOCIPHUHHMATH CTPECCOBYIO
CUTyallI0 KakK BBI30OB, TpeOyIOLUil KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIEC PEIICHUS U
neicTBus, pOopMyIUpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATbI

MetanpeaMmeTHble pe3ynbTaThl OCBOEHHUS MporpamMmbl  ydeOHoro Kkypca «[eomerpus»
XapaKTepPU3YIOTCS  OBJAJICHUEM  VHUBEPCANbHLIMU  NOZHAGAMETbHbIMU  OeliCEUsMU,
VHUBEPCATILHBIMU KOMMYHUKAMUGHBIMU OCUCMBUSIMU U YHUBEPCAbHLIMU PeZYAMUGHbIMU
oelcmeusimu.

1) Vuusepcanvnvlie noznasamenvHvle Oelicmeus obecnedusaom @Gopmuposanue 0A308blX
KOCHUMUBHBIX NPOYECCO8, 00VUaoOwuxcs (0ceoenue mMemooo8 NO3HAHUS OKPYIHCAIOUe20 MUpa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ uHgopmayueli).

Ba3oBble Jjornueckue AeiicTBUA:

— BBISBIIATD W XapaKTEPU30BaTh CYIIECTBEHHBIE TNPU3HAKH MaTeMaTHYECKHX
OOBEKTOB, MOHATHHA, OTHOIICHWH MEXIY MOHSATHAMH; (OPMYIHPOBATH OINpPEICICHUS
MOHATHUH; YCTaHABINBATh

CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKALNU, OCHOBAHUS Il 000OILICHUS U CpaBHEHUS,
KPUTEPUH ITPOBOANMOTO aHAIIN3a;

— BOCIPUHUMATh, (OPMYIUPOBaTh M MpPeoOpa3OBHIBATH CYKICHUS:
YTBEPAUTENbHbIE U OTpULATENbHbIE, EIUHUYHBIC, 4YacTHblE M OOIIME;
YCIJIOBHBIE;

— BBISIBJISITh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3UM M IPOTHBOPEUYUS B
(dakTax, JaHHbBIX, HAOIIONCHUAX U YTBEPXKICHUX; MpeiaraTb KPUTEPUU Ul BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTHUBOPEUHIA;

— Je1aTh BBIBOJABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, AEIyKTUBHBIX U
VMHJyKTUBHBIX YMO3aKJIFOUCHUH, YMO3aKIIIOYCHUH T10 aHAJIOTHY;

— pa3buparh J0Ka3aTeslbCTBA MATEMaTUYeCKUX YTBEPXKACHUH (IpsAMble U OT
IIPOTUBHOTIO), IPOBOAUTH CAMOCTOSTENIBHO HECIOXKHBIE [TOKA3aTe/IbCTBA MAaTEMAaTUYECKUX
(GakToOB, BBICTpPauWBaTh AapryMEHTALMIO, NPUBOJUTH MPUMEPHl U  KOHTPIPHUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

— BBIOMpaTh CIoco0 pemeHust y4deOHOW 3ajauM (CpaBHUBATh HECKOJIBKO
BapUaHTOB peIlEHHs], BEIOUpaTh Hanbosee MOAXOMAIINNA ¢ YIETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccienoBarejbcKue AeiicTBHUA:

— HCIIOJIB30BAaTh BOIIPOCHI KakK HCCIIEI0OBATEILCKHI HHCTPYMCHT IIO3HAHUA,



(dhopMynrpoBaTh BOIPOCH, (UKCUPYIOUINE MPOTHUBOPEYUE, MPOOIEMYy, CaMOCTOSTEIHHO
yCTaHaBIMBaTh HCKOMOE U JIaHHOE,
(hopMupOBaThH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIUIO, MHEHHE;

— TIPOBOJUTH IO CAMOCTOSITEIIBHO COCTABIICHHOMY TUIAHY HECIIOKHBINA YKCIICPUMEHT, HEOOJIbIIIOE
HCCIJIEIOBAHKME TI0 YCTAHOBJICHHUIO 0COOEHHOCTEH MaTeMaTHIeCKOro 00bEeKTa, 3aBUCUMOCTEH
00BEKTOB MEXIy COOOI;



— CaMOCTOSITENILHO  ()OPMYJIHPOBATh  OOOOIICHWSI W BBIBOJBI 10  pe3yjbTaram
NPOBENEHHOTO HAONIONCHUS, WCCIICAOBAHMS, OICHUBAaTh JOCTOBEPHOCTh  ITOJyYEHHBIX
PE3yJIbTaTOB, BHIBOJOB M 00OOIIECHUH;

— IMPOrHO3UPOBATH BO3BMOKHOC PAa3BUTUC ITPOLICCCA, a4 TAKIKC BBIABUI'ATh ITPCATIOJIOXKCHUS O
€0 pa3BUTHU B HOBBLIX YCJIOBUAX.

Pabora ¢ unpopmanmeii:

— BBIABJIIATHE HCEAOCTATOYHOCTHL H A30BITOYHOCTD I/IH(i)OpMaIII/II/I, JaHHBbIX, H€06XOI[I/IMBIX JJIsL
peuICHUs 3a1a4U;

— BbIOMpPATh, aHAIM3UPOBATh, CHUCTEMATHU3UPOBATh W HHTEPIPETUPOBATH HH(POPMALUIO
Pa3IMyYHbIX BUJOB U (DOPM IIPEICTABICHHUS;

— BbIOMpaTh (opMy mpeacTaBieHUs MHPOpPMAIMM M WJUIIOCTPUPOBATH pELIAaeMble 3aJ]laun
CXeMaMHu, uarpaMMaMu, HHOU IrpaMKoil 1 ©X KOMOMHAIMSIMH;

— OLICHMBATh HAAEKHOCTD PIH(i)OpMaHI/II/I M0 KpUTCPUAM, MPCAJIOKCHHBIM YUYUTCIICM
50044 CCI)OpMy.]'II/IpOBaHHLIM CaMOCTOATCIIBHO.

2) Vuueepcanvhvie  KoMMyHuKamueHvle  Oelicmsus — obecneuusaiom — cQOPMUPOBAHHOCD
COYUATILHBIX HABBIKOG 00YYAIOUUXCS.

Oo0menue:

— BOCIIpUHHUMATL H (bOpMy.]'II/IpOBaTB CYXKIACHUA B COOTBCTCTBHH C YCIOBUAMH W LCIIKIMH
O6H.I€HI/I$I; SCHO, TOYHO, I'PaMOTHO BBIpAXaTb CBOIO TOYKY 3pCHHA B YCTHBIX W ITHCBbMCHHBIX
TEKCTaXx, AaBaThb MMOACHCHUA 110 X0y PCUICHUA 3a1a49, KOMMCHTUPOBATH HOHy‘ICHHBII\/'I PE3YIIbLTAT,

— B XOJe OOCYKICHHUS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYKIA€MOW TEMBI, MPOOIEMBI,
pemaeMoil 3ajauM, BBICKAa3blBaTh WJEH, HAlLlEJICHHbIE Ha TOUCK pPEIICHHS; CONOCTABISATH CBOU
CYXJICHHUS C

CYX/ICHHUSAMHU JPYTUX yYaCTHUKOB JAMAJIOra, 0OHAPYKUBATh Pa3IMUUE U CXOJICTBO MO3ULINI; B
KOppEKTHOH (opMe GopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;

— TIPEACTaBIIATH Pe3yJbTaThl pEIIEHUs 3a/1auH, SKCIIEPUMEHTA, UCCIIeI0BaHuUs, TPOEKTa;
CaMOCTOSITENIFHO BBIOMPATh (pOPMAT BHICTYIICHHS C YIETOM 3a7a4 MPE3CHTAUN U 0COOCHHOCTEH
ayJUTOPUH.

CorpyaHun4ecTBo:

— MOHMMATh ¥ UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHAMBHUIYaJbHOM paboThl mpu
peleHNH yueOHbIX MaTeMaTH4YeCKHX 3a/1a4;

— MPUHUMATH IIEJIb COBMECTHOM JIEATSIBHOCTH, IUTAHUPOBATh OPraHU3aIlMI0 COBMECTHOM
paboTHI, pacrpeneisTh BUABI pa0dOT, JOrOBAPHBATHCSA, OOCYXKIATh MPOILECC M Pe3ylbTaT padoThI;
000011aT, MHEHUS HECKOJIBKUX JIOIEH;

— y4acTBOBaTh B TpYyMNoOBBIX (hopmax pabGoTel (00OCYXIeHHsS, OOMEH MHEHHSIMH, MO3TOBBIC
LITYPMBI U Jp.);

— BBIIIOJIHATH CBOIO 4YaCTb pa6OTLI U KOOPpAUHUPOBATH CBOU JIEUCTBUS C APYIr'uMH 4JICHAMH KOMAaH/bI;

— OLICHHMBaTh KadyecTBO CBOEro BKJIaga B OOMMH MPOAYKT IO KPUTEPHSIM,
c(hopMyTUPOBAaHHBIM YUYACTHUKAMHU B3aUMOJICHCTBUSI.

3) VYuueepcanvuvie pecynamusnwvie oeticmsus obecneuusarom Gopmuposanue cmMulciosblx YCMaH080K
U HCUSHEHHBIX HABIKOG JIUYHOCTIU.



Camoopranuzanus:
CaMOCTOSITEJIbHO COCTABIIATH ILJIAH, AJTOPUTM PEIISHUs 3aJa4u (MM €0 4acTh), BEHIOMpATh CIOCO0
pelieHus ¢ y4€TOM HUMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M
KOPPEKTUPOBATh BAPUAHTHI PEIICHHH ¢ Y4ETOM HOBOI MH(pOpMAaINH.

CaMOKOHTPOJIb:

— BJIaACTh crocodamMu CaMOITPOBEPKH, CAMOKOHTPOJIA IIpoHecCa MU pe3yiibTaTa PCIICHHUA
MaTeMaTH4eCKOi 3aaa4u,

— IPEABUACTh TPYAHOCTH, KOTOpPBIE MOT'YT BO3HUKHYTH IIPM PELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBl B JI€ATEJIBHOCTh HAa OCHOBE HOBBIX OOCTOATENbCTB, HAWJEHHBIX OIINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

— OLICHMBATh COOTBETCTBUE pE3yibTaTa JIEATEIbHOCTU IMOCTABICHHON L€ U YCIOBUSM,
OOBACHATh NPUYMHBI TOCTHKEHUS WM HEJOCTH)KEHUS IIeNTU, HAXOIUTh OUIMOKY, JaBaTh OLEHKY
npruoOpPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yuebHoro kypca «leomeTpusi» Ha ypoBHE 8 Ki1acca JOKHO 00ecreynBaTh H0CTHKECHUE
CJIEYIOIIMX MPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTaTOB!

— Pacno3HaBath OCHOBHBIE BHBI LIeT]':»IpéXyl"O.]'H:HI/IKOB, HUX OJCEMCHTHBI, IIOJIB30BaThbCia HX
CBOMCTBaMH IIpU pCUHICHUH IT'COMCTPHUICCKUX 3aad.

— HpI/IMeHHTB CBOIMCTBAa TOYKH MepeCcCcUCHUsA MCEINaH TPCYrojlbHUKa (ueHTpa MaCC) B pCLICHUU
3aaad.

— Bnaners nmoHATHEM CpeIHEN JIMHUM TPEYrOJIbHUKA U TPAleLUH, IPUMEHATh UX CBOWCTBA
IIPU PELIEHUN T€OMETPUYECKUX 3a/1a4.

— ITons3oBarecst Teopemont ajeca M TEOPEMOM O IIPONOPLUOHANBHBIX OTpE3Kax,
IIPUMEHATD UX JUIS PELICHUs TPAKTUYECKUX 3a1a4.

— IlpumeHsTh NpU3HAKU NOAOOHS TPEYTOIBHUKOB B PEILICHUH T€OMETPUUYECKUX 3a/1ad.
— Ilonb3oBatbes Teopemoit [udaropa ans pemeHnss reOMETPUUECKUX U IPAKTUYECKUX 3a7ay.

— CTpOI/ITL MAareMaTU4CCKY0 MOZACIIb B IIPAKTUUYCCKHUX 3aJadax, CaMOCTOATCIBbHO ACIaTb
tlepTé)I( " Ha XOOUTb COOTBCTCTBYIOIIHNEC JJIMHBI.

— Bnanerp mNOHATHAMU CHUHYyCa, KOCHHYyCa M TaHIEHCAa OCTPOr0 ymiIa MPsAMOYTOJIBHOIO
TPEYTOJIbHUKA.

— ITonp30BaThCs YTUMHU ITOHATHS MU JJI pCHICHUSA MPAKTUYCCKUX 3a/1ad.

— Bpruucnare  (pasauyHBIMEH - crioco0amMM)  IUIOIAAb  TPEYroNbHUKA ¥ IUTOLIAIH
MHOTOYTOJIBHBIX (DUTYD (TONIB3YSICh, TI€ HEOOXOIUMO, KAJIBKYISITOPOM).

— HpI/IMeHHTB MOJIYYCHHBIC YMCHUA B IPAKTUUCCKUX 3aJa4ax.

— Brnagerp NOHATHSAMM BIMCAHHOIO M LEHTPAJIBHOIO YIIA, HMCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yIVIaX, YIVIaxX MEXAY XOpAamMH (CEeKYLIMMM) U yIIIe MEeXAy KacaTeIbHOW U XOpIoH pu
pELIEHNU T€OMETPUUECKUX 3a/1au.



---Bnajnerp mMOHSATHEM OMUCAHHOIO YETHIPEXYTOJNbHUKA, MPUMEHATH CBOWCTBA OIMKMCAHHOIO
YeThIPEXYTONbHUKA MTPU PEIICHUH 3a]1au.

— [TpuMeHSTh MONYyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MATeMaTHYECKUE MOJICITH IS
3a]]a4 peabHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BEIYUCICHHS C IPUMEHEHUEM MTOI00US
TPUTOHOMETPHH (ITONTB3YSCh, T1I€ HEOOXOAMMO, KAIbKYIISITOPOM).



TEMATHYECKOE IIJIAHUPOBAHHUE

IIPU3HAKH U CBOMCTBA: Iapajiesnorpamma,
NPSIMOYTOJIbHUKA, POMOa, KBaIpara, TpanennH,
paBHOOOKOH Tparienyu, NpsMOYyToJIbHOW Tparelyy;

Ne | HanmeHoBaHMe pa3/ie/ioB U TeM KonnuecTBo yacos Jara | Buasl 1esiTeJibHOCTH Bunapi, DJIeKTPOHHbIE
n/nf MPOTPAMMLI BCEro| KOHTPOJIb | MpaKTHYeC nsyHe (bopm1 (pposnie)
HbIe xue patoThl HHA KOHTPOJIA 00pa3oBaTeJIbHbI
padoThI € pecypeel
Paznen 1. UeTbIpéxyroJbLHUKH
1.1.| ITapannenorpaMm, ero NpU3HAKK U CBOMCTBA. |3 0 1 N300pakaTb 1 HAXOOUTH Ha YepTeKax VYerHbri IIpesenranus
YETBIPEXYTONBHUKY PAa3HBIX BUJIOB U UX 3JIEMEHTBHI; OIIpoC; Pa3narounslit
DopMyIHpOBaTh ONPEAEIECHUS: apalieIorpaMma, [IpakTuyeckas | MaTepuain
MPSIMOYTOJIFHAKA, poMOa, KBajpara, Tparenn, pabora;
paBHOOOKOH Tparennu, NpsMOyTroJbHOW Tparnelyu;
Jloxa3bIBaTh M HCHONB30BaTh IIPU PEIIEHUH 3a/1a4
MIPHU3HAKH U CBOICTBA: Mapayienorpamma,
IPSAMOYTOJIbHUKA, POMOa, KBaJpara, TpaneLuuH,
paBHOOOKOH Tparienyy, NpsiMOyToJIbHON Tparelmy;
1.2.| YacTHble ciydau mapaienorpaMMoB 2 0 1 DopMynMpoBaTh ONPEACICHUS: apajuIeIorpaMma, IMucemennsni | IIpesenranns
(IpsIMOYTOJILHUK, pOMO, KBaapar), UX IIPSMOYTOJIbHUKA, POMOa, KBapara, TpanennH, KOHTPOJIb; Paznarounsrii
HPHU3HAKU U CBOKCTBA. paBHOOOKOH Tparenny, NpsMOyToJbHON Tparelmy; [IpakTudeckas | MaTepuan
Jloka3bIBaTh ¥ HCIONB30BaTh IIPY PELICHUH 3a1a4 pabora;
MIPHU3HAKH U CBOICTBA: Mapayienorpamma,
NPSIMOYTOJIbHUKA, POMOa, KBagpara, TpanennH,
PaBHOOOKOH Tparenny, NpsSMOYTOJIbHON Tparneluy;
1.3.| Tpamerust. 1 0 1 DopMyIHpOBaTh ONPEAEICHUS: MapalieIorpaMma, VYerHbIi IIpesenramnus
MPSIMOYTOJIFHKUKA, poMOa, KBajJpara, Tpareuny, onpoc; Pa3narounslit
PaBHOOOKOH Tpamnenny, MpsIMOyTOIBHOM TpareIim; IIpakTuueckass | Marepuan
Jloxa3bIBaTh ¥ UCHONB30BaTh IPU PEIIEHUU 3a1a4 paborta;
MIPU3HAKH U CBOICTBA: MapajenorpaMmma,
IPSIMOYTOJIbHUKA, POMOa, KBagpara, TpanennH,
paBHOOOKOH Tparienyu, NpsiMOYyToJIbHOW Tparnelyy;
1.4.| PaBHOOOKasI 1 IPSIMOYTOJIbHASI TPAIICIIHH. 2 0 1 DopMynUpoBaTh ONPEACICHUS: IapauIeIorpaMma, IIucemennsblii | IIpe3enTanus
IPAMOYTOJIbHUKA, POMOa, KBagpara, TpanenuH, KOHTPOJIb; Paznarounsrii
PpaBHOOOKOH Tparenny, NpsSIMOYTOJIbHON Tparneiuy; [IpakTndeckas | MaTepuan
Jloxa3bIBaTh M HCHONIB30BATh IIPU PEIISHUH 3a1a4 pabora;




1.5.| YnBoenue MeauaHsl. 2 0 1 [IpuMeHSTh METON YABOCHHUS MEIMAHBI TPEYTONBHUKA,; VYerHbii IIpesenranus
Hcnonp3oBarh 1u(POBBIC PECYPChI T UCCACIOBAHUS 0Ipoc; Paznarounslit
CBOHCTB U3y4aeMbIX QUTYD; [IpakTnyeckas | marepuan
3HAaKOMHTBCS C HCTOPHEH pa3BUTHUS TEOMETPHH; pabora;
1.6.| LlenTpanbHas cuMMeTpus 2 1 0 Hcnonp30BaTh UQPPOBBIE PECYPCHI TS UCCICTOBAHHUS Kontponbnas | Ipesenrarus
CBOMCTB U3y4aeMbIX QUTYD; pabora; Paznarounsrii
3HAKOMUTBCS C HICTOPUEN PA3BUTUS T€OMETPUY; Marepuan
Hroro mo pazaeny 12
Pa3gen 2. Teopema ®@aneca u TeopemMa 0 NPONOPHUOHAIBLHBIX 0TPE3KaX, OA00HbIE TPEYTOIbHUKH
2.1.| Teopema Daneca u Teopema o 2 0 1 [IpoBoAUTH MOCTPOEHUS C MOMOILBIO HUPKYIIS U VYerHbii [pesenranus
MIPONOPLUOHAIBHBIX OTPE3KaX. JINHEWKH C UCIOJIb30BaHUE TeopeMbl Daneca u OIpoc; Pa3narounslit
TEOpPEMBI O IIPONOPLUOHANBHBIX OTPe3Kax, CTPOUTh [IpaxkTrdeckast | marepuan
4eTBEPTHIN MPONOPLUOHATIBHBII OTPE3OK; pabora;
3HAKOMUTHCSI C UICTOPUEN Pa3BUTUS T€OMETPUY;
2.2.| Cpenusis TUHHS TPEYTOJIBHUKA. 2 0 1 [IpuMeHATH OMyUYEHHBIE 3HAHUS TP PELICHUN VYerHbii IIpesenranus
TEOMETPHUECKHX W MMPAKTUIECKUX 3a/1a4; OTIpocC; Paznarounsriii
IIpakTuueckas | Marepual
pabora;
2.3.| Tpanenus, e€ cpenHss TUHUS. 2 0 1 [IpuMeHATH TONyYCHHBIC 3HAHUS TP PEIICHUN IMucemennsnit | IpesenTtarus
TreOMETPUUECKUX U MPAKTUUECKUX 3ajad; KOHTPOJIB; Paznarounsiii
IIpakTuueckass | Marepuai
pabora;
2.4.| IIponopuyoHaIbHbEIE OTPE3KH, TOCTPOCHNE 1 0 0.5 IIpoBOAUTE MOCTPOEHMUSI C TOMOIIBIO HUPKYIS U VYerHbii IIpesenranus
4ETBEPTOrO MPONIOPLHOHAIBHOIO OTPE3KA. JIMHENKH C UCNOJIb30BaHUE TeopeMbl Daneca u 0IIpoc; Paznarounsiii
TEOPEMBI O TIPOTIOPIIHOHANBHBIX OTPe3Kax, CTPOUTh [IpaxkTrudeckass | marepuan
4eTBEPTHIN MPONOPLUOHATIBHBII OTPE30K; pabora;
2.5.] CBoiicTBa LIEHTpa MaccC B TPEYTOJbHUKE. 1 0 0.5 [IpoBoaWTE HOKA3aTEIHCTBO TOTO, YTO MEIHAHBI YeTHBIN [IpesenTanus
TPEyTOJIbHUKA NIEPECEKAOTCA B OAHOU TOUKE, U HaXOAUTh | OMpOC; Paznarounsiii
CBAI3b C LIEHTPOM Macc, HaXOAUTh OTHOILIEHHE, B KoTopoM | IIpaktuueckas | matepuan
MEIMaHBbI AEATCA TOUKOH UX Iepe CeUeHus,; pabora;
2.6.| Ilogo6HbBIE TPEYTONBHUKH. 1 0 0.5 Penrats 3amaun Ha TOMOOHBIE TPEYTOIBHUKH C VYerHbii [Ipe3enTanus
ITOMOIIBIO CAMOCTOSTEIILHOTO ITIOCTPOCHUS YEPTEKEN U oIpoc; Paznarounsrii
HaXOXKACHHS OOOHBIX TPEYTOJIILHUKOB; [pakTnyeckas | marepuan

pabora;




2.7.| Tpu mpu3HaKka nofoOHsI TPEYTOIbHUKOB. 3 0 2 [IpoBoaNTh JOKA3aTENLCTBA C UCIOIB30BAHUEM IMucemennsni | IpesenTtanms
MIPU3HAKOB 1O00Ms; JloKa3bIBaTh TPU MpH3HAKA KOHTPOJIb; Paznarounsrii
11000US TPEYTrOJIbHUKOB,; [IpakTnyeckas | marepuan
[TpuMeHATh NOMyYeHHBIC 3HAHUS IPU PELICHUH pabora;
T€OMETPHUYECKHX U NPAKTUUECKUX 3a/1a4;
2.8.| IIpakTuueckoe NpUMEHEHNE 3 1 1 [IpumeHATh NONyYEHHBIE 3HAHUS IPU PELLIEHUN Konrponsras | IlpesenTanus
T€OMETPHUYECKHX W MPAKTUIECKUX 3a/1a4; pabora; Paznarounsiit
IIpakTuueckass | marepuan
pabora;

Hroro no pazneny: 15

Pa3nen 3. Teopema Iludaropa n Haua1a TPUTOHOMETPHUHI

3.1.] Teopema IIndaropa, e€ nokazarenbCTBO U 2 0 1 JoxassiBate Teopemy [Tudaropa, ucnons3oBars YerHbii IIpesenranus
IIPUMCHEHUEC. €€ B IPAaKTUYCCKUX BBIYUCIICHUSAX; OIpocC; Paznarounsrii

3HaKOMUTBCS C UCTOPHEH Pa3BUTHUS TEOMETPUH; [IpakTnyeckas | Matepuan
pabora;

3.2.| Obparnast Teopema ITudaropa. 2 0 1 [IpuMeHSTH MOTyYeHHbIE 3HaHUA U yMeHUs npH petieHnn | [Tucemennsiii | [pesenrarms

IPAKTUICCKUX 3a1a4; KOHTpOIIb; PaszpgaTounsrit
[MpakTnyeckas | Marepuan
pabora;

3.3.] Onpenenenne TPUrOHOMETPUIECKUX 2 0 1 DopMyIHMpoBaTh ONpeIeNeHUs] TPUTOHOMETPUIECKUX YeTHBIH [Ipesenrarus
(yHKIMI OCTpOTrO yIia, (GYHKIII OCTPOTO yTyIa, MPOBEPATH HX KOPPEKTHOCTE; OIIpoc; Paznarounsiii
TPUTOHOMETPHUECKHE COOTHOILICHHUS B BBIBOIMTE TPUTOHOMETPHUYECKNE COOTHOLICHHS B [IpakTrdeckas | Marepuan
MPSMOYTOJIBHOM TPEYTONBHUKE. MIPSIMOYTOJILHOM pabora;

3.4.| OcHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. | 1 0 0.5 Hcnonp30Bath (OpMyITEI IPUBEICHUS U OCHOBHOE YerHbii IIpesenranus

TPUTOHOMETPUYECKOE TOKAECTBO AJIS HAXOXKACHUS OIIpoc; Paznarounsiit
OOTHOUICHUH MEXly TPUTOHOMETPHYECKUMH Hg)()alcmqecxaﬁ Marepuain
VHKIMSIMH Pa3IHIHBIX OCTPBIX VIVIOB; paooTa;

3.5.| CooTHOLICHHST MEKTY CTOPOHAMH B 3 1 1 HccnenoBaTts COOTHOLIEHUS MEXKIY CTOPOHAMU Kontponbnas | IIpesenrarus
MPSMOYTOIBHBIX TPEYTOJIbHUKAX C B IIPSIMOYTOJIGHBIX TPEYTONBbHUKAX C YIJIAMH B pabora; Paznarounsiii
yramu B 45° u 45°; 30° u 60° 45° 1 45°; 30° u 60°; [IpakTrdeckass | Marepuan

pabora;

Hroro no pazneny: 10

Paznen 4. [lnomans. Haxo:xxkaeHue niomajaeii TpeyrobHUKOB U MHOTOYTOJILHBIX (puryp. Ilnomaan nono6HsIx gpuryp

4.1.| IlousTre 06 oOIIEH TEOPHH MIOIIA TN, 1 0 0.5 OBJaeBarh MEPBUYHBIMU MPEACTABICHUSIMU 00 00IIICH YeTHbBIH IIpesenTanus

TEOpUH IIoMaau (Mepsl), GopMyITHpPOBaTE CBOWCTBA OTpoc; Paznatounsrit
TUTOIIA TV, BBISICHATD UX HAITISITHBIA CMBICT; [MpakTryeckas | marepuan
paborta;




4.2.|dopMyisl 1S IIOMAIN TPEYTONbHUKA, 2 0 1 BrrBoguTh (OpMyIIBI TUTOMAAN TTapaJIeNIorpaMma, YcrHbIH IIpesenranus
[apauIenorpaMmma TPEYroJbHUKA, TPAerH U3 GopMyIbl MII0IAAN OIIpoc; Paznarounsiit
MIPSIMOYTOJIbHUKA (KBa/paTa); [IpakTryeckas | Marepuan
pabora;

4.3.] OTHOILICHHE TIIOIIAICH TPEYTOIbHHKOB 1 0 0.5 BeIBOUTE (OpMYITBI TIOIIAAN TTAPAILISIIOTpaMMa, IMucemennsnii | IpesenTanus
¢ 00IIMM OCHOBaHHEM HJIH OOIIEH TPEYTONBHUKA, TPACHUH U3 (GOPMYIIBI IIIOMAAN KOHTPOJIb; Paznarounsbiii
BBICOTOM. MIPSAMOYTOJLHUKA (KBaApaTa); IIpaktudeckast | mMarepuan

pabora;

4.4.| BeluuciieHHE TUIOIMIAICH CIIOKHBIX HUTYD 1 0 0.5 BrrauciaTe miromany pa3IndHbIX MHOTOYTONBHBIX (GUTYD;| YeTHbIN IIpesenTanus
yepe3 pa3OMEHNE Ha YaCTH U IOCTPOCHHE. OI1poc; Paznarounsiit

IIpaktuueckas | marepuan
paborta;

4.5.| IInomanu ¢uryp Ha KneTgaroit Oymare. 1 0 0.5 Haxomuts mmomanu ¢uryp, n300pak€HHBIX Ha VYcrHbIi IIpesenranus

KJIETYaTOM Oymare, HCIOJIb30BaTh pa30ueHue OTIpoC; Paznarounsrit
Ha YacTH U JIOCTPOCHHUE; [IpakTrueckas | marepuan
pabora;

4.6.| [Tnomaau nogoOHKIX Guryp. 2 0 1 Haxoaute mutomaay nogo0HbIx Guryp; YerHbri IIpesenTanus

0Ipoc; Pasnarounslit
[IpakTuyeckast | marepuan
pabora;

4.7.| Beruucnenue miomanen. 2 0 1 BeIBoIUTE (OPMYITBI TIOIMIAAN BBITYKIOTO IMucemennsnii | IpesenTanus

YeTBIPEXYTONBHUKA Yepe3 THaroHaIu U yToi KOHTPOJIb; Paznarounsrii
MEXIY HUMH; [IpakTrdeckast | Marepuan
pabora;

4.8.| 3amaun ¢ MPaKTHUECKUM COJIEPKAHHUEM. 1 0 0.5 Pemrats 3aaun Ha MIOMAAb C IPAKTUYECKUM CO YerHbIi IIpesenranus

JIepIKaHKEM; OI1poc; Paznarounsiii
[IpakTrueckas | marepuan
pabora;

4.9.] PenieHue 3a1a4 ¢ IIOMOIIIBIO METO/IA 3 1 1 Paz6upars npumeps! ncrnons30Banus BerioMorarenbHot | KonTponpras | Ipesenrtarus
BCIIOMOTaTEeNbHON IIOIAAN IUTOINAN JUIS PEIIeHUs] TEOMETPHUUECKUX 3a]1ay; pabora; Paznarounsrii

IIpaktuueckas | Marepuain
DEP()aOTa;

Hroro 1o pasneny: 14

Pa3znen 5. Yriibl B okpy:kHOCTH. BniucaHHbIe M oNUCaHHbIE YeThIpexyrojbHuku. KacareiabHble K okpy:kHOCTH. KacaHue OKpy:KHOCTH.

5.1.| BrucaHHbIe U LIGHTpaJIbHBIC 2 0 1 DopMynHpOBaTh OCHOBHBIE ONPEACICHHS, CBSI3aHHBIE C VYerHbIi IIpesenranus
YIIIBI, YTOJI MEXKILY yIJlaMu B Kpyre (BOMCaHHBIA YTojl, HEeHTPalIbHBIN yrom); | ompoc; Paznarounsiii
KacareJIbHOM U XOp/IOH. Haxonutp BrMcaHHBIE YIIIbl, OIMPAIOLINECS HA OJHY [IpakTrueckas | marepuan

IYTY, BBIYHUCIIATH YIIIBI C IOMOIIBIO TEOPEMBI O pabora;




5.2.| Yrasl Mexay XOpAaMH U CEKYILIUMU. 2 1 HaxoauTte BIMCaHHBIE YIVIBI, OMUPAIOIIUECS HA OOHY IMucemennsni | IpezenTanus
IyTY, BBIYHUCIIATH YIIIBI C IOMOIIBIO TEOPEMBI O KOHTPOJIb; Paznarounsiit
BIICAHHBIX YIJIaX, TEOPEMBI O BIINCAHHOM IIpakTnyeckas | marepuan
YeThIPEXYTOIEHUKE, TEOPEMBI O LIEHTPATBHOM YTJIC; pabora;
5.3.| Briucaunble ¥ onMCcaHHbIE 2 1 HaxonuTe BIIMCaHHBIE YIIIbI, OMUPAIOLIUECS HA OOHY YeTHBIN IIpe3enTanus
YeTBIPEXYTOIHUKH, UX MPU3HAKH U JYTY, BBIYHACIIATB YITIBI C IOMOIIBIO TEOPEMBI O OTIpoc; Paznarounsrii
CBOWCTBA. BIIMCAHHBIX yITaX, TEOPEMBI O BIIMCAHHOM [IpakTudeckast | Marepuan
YETBIPEXYTOJILHUKE, TEOPEMBI O LIEHTPAIBHOM YTIIE; pabora;
5.4. TlpumeHeHUE 3THX CBOICTB MPH PEIICHUH 2 1 Hccnenosark, B TOM YUCIE C TOMOLIBIO U(PPOBBIX IMucemennsni | IpezenTanus
TeOMETPHUYECKUX 3aJad. PECYpCOB, BIIMCAHHBIE U ONMCAHHbIE KOHTPOJIB; Paznarounsrii
YETBIPEXYTONIBHUKH, BBIBOAUTB UX CBOMCTBA U [IpakTrdeckass | Marepuan
MIPU3HAKHY; pabora;
5.5.| B3aumHoe pacnonoxxeHue AByX OKpYXKHOCTEH. | 2 1 Hcnonb30BaTh 9TH CBOMCTBA U MPU3HAKH MPU PEUICHUH VYerHbiit IIpesenrarus
3aj1a4; oIpoc; Paznmarounsii
IIpakTndeckas | marepuan
pabora;
5.6.| Kacanue okpy>XKHOCTEH. 3 1 Hcnonp30BaTh 3TH CBOMCTBA U MIPU3HAKY NP PELICHUN Konrponbhas | Ilpesenrauus
3aj1a4; paborta; Pasgarounsrit
IIpakTuueckass | marepuan
pabora;
Hroro no pazneny: 13
Pazneu 6. [ToBTOpeHnue, 06001eHUE 3HAHUIA.
6.1.| [ToBTOpEHHE OCHOBHBIX MOHATHI U MeTOOB | 4 2 Pemarp 3aaun Ha MOBTOPEHNE, WILTIOCTPUPYIOLIME CBA3H | YCTHBIN IIpe3enTanus
KypcoB 7 1 8 kiaccoB, 00001IeHNE 3HAHNH. MEX]ly Pa3IMYHBIMU YacTSIMU Kypca; OITpoc; Paznarounst
[paktryeckast | i MaTepuan
pabora;
HWroro no pasneiny: 4
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IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KosmnuecTBO 4acos Jara Buasl, popmbl
n/n H3Y4YeHUS] | KOHTpPOJIs
BCEro0 | KOHTPOJIbHbIE NpPaKTHYecKHe
padoThI padoThI

1 [lapannenorpamm, €ero Npu3Haku u 1 0 0.5 YeTHBIA OIIpOC;
CBOICTBA. IIpakruueckas

pabora;

> [[Tapamnemorpamm, ero mpusHaKH 1 1 0 05 YCTHBII 01POC;
CBOMCTBA. [IpakTnyeckas

pabora;

3 [HacTHble ciydan mapaienorpamMmos | 0 05 VeTHBIT 0npoc;
(IpAMOYTOJILHUK, POMO, KBaJpar), UX IpakTuueckas
MPU3HAKKU U CBOWCTBA. pabora;

4 YacTHble ciry4au HapajIesorpaMMos | 0 05 [IHCEMEHHBIEH
(IpAMOYTOJILHUK, pOMO, KBaJpar), UX KOHTPOJIb;

b
[TPU3HAKH U CBOMCTBA. IpakTHyeckas
pabora;

5 Tparneuus 1 0 0.5 VYerHblit ompoc;
IIpakTuueckas
pabora;

6. |Tpameuus 1 0 0.5 VertHslit onpoc;
[IpakTuyeckas
pabora;

7. PaBHOOOKAs 1 NPAMOYTOJIbHAS 1 0 0.5 YeTHbI onipoc;

Tparnenuy. [IpaxTrnyeckas
pabora;

8 PaBHOOOKAsI 1 TPSMOYTOJIbHAS 1 0 05 [TuCbMEHHBIH
TParevy. KOHTpOIIb;

IIpakruyeckas
pabora;
HBI. .

9 [YmBoenue menma 1 0 0.5 YeTHBI# onpoc;
[IpaxTuyeckas
pabora;

YIBOCHHE MEHAHBI. . .

10. i 21\ 1 0 0.5 VYerHblit onpoc;
IIpakTuueckas
paborta;

11 LlenTpanbHas CUMMETpPHS 1 0 0.5 YCTHBII 01IPOC;
[IpaxTruyeckas
pabora;

12. KontponbHas pabora Ne 1 o teme 1 1 0 KoHTponbHas

«UeThIpexXyroIbHUKIDY pabora;
T Ma Danecau T Ma O & .

13. eope ec eope 1 0 0.5 VYerHblit ompoc;
[TPOTIOPIIMOHATBHBIX OTPE3KAX. IpakTHuecKas

paborta;

14, Teopema Paineca u Teopema o 1 0 05 YCTHBII 01IPOC;
MMPOMTOPHHNOHAJIBHBIX OTPE3KaXx. HpaKTI/I‘IeCKaﬂ

pabora;




CpenHsis THHAS TPEYTONBHUKA.

15. 0.5 VYerHbli ompoc;
IIpakTuueckas
paborta;

l6. CpemHsis THHAS TPEYTONBHUKA. 05 VerHbiit onpoc;
[IpakTruyeckas
pabora;

Tpanenust, €€ cpeaHsis JIMHUS. .

17. parers, pea 0.5 VYerHbli o1poc;
IIpakTuueckas
pabora;

Tparneuust, €€ cpeaHsist TUHUSL. N

18. > 0.5 ITucemeHHbIM
KOHTPOJIB;
IIpakTuueckas
pabora;

19. | IlponopuuoHagbHbIe OTPE3KH, 0.5 VYerHblit ompoc;
IIOCTPOEHUE YETBEPTOTO IIpaktuueckas
IPOIIOPIMOHATIBHOTO OTPE3Ka. pabora;

20. | CaoiicTBa IIeHTpa Macc B 0.5 YcTHBIH ompoc;
TPEYTOJIHHUKE. [pakTryeckas

pabora;

21. | HomoOHBIE TPEYTOIBHUKH. 0.5 VYerHblit ompoc;
IIpakTuueckas
pabora;

72 |Tpu npusHaka noxobus 0.5 YeTHBI ompoc;

TPEYTOJILHUKOB. IIpakTuueckas
pabora;

23, |Tpu mpusHaxa nonobus 0.5 YeTHBIH onpoc;

TPEYTOJILHUKOB. IIpakTrueckas
pabora;

74 |Tpu mpu3sHaka oA00us 0.5 [HCEMEHHBIA

TPCYTOJIbHUKOB. KOHTpOIIb;
IIpakTuueckas
pabora;

[IpakTHdeckoe MPUMEHEHHE .

25. p p 0.5 VYerHbli ompoc;
[IpakTnyeckas
pabora;

26. [IpakTHyecKoe MPUMCHCHHE 05 YerHsIit onpoc;
IIpakTuueckas
pabora;

KonTpoabsHas padora Ne 2 o Teme

27. 0 p6 P 0 KonTponsHas

«ITomoOHBIC TPEYTOIBLHUKI

o pey paborta;

78 [Teopema Iudaropa, eé 0.5 YeTHBIH ompoc;

TOKA3aTeNECTBO U MPHMEHEHHE. IpakTrueckas
pabora;

Teopema Iugaropa, eé o

29. p (baropa, 0.5 YerHBIi ompoc;

T0Ka3aTeNIbCTBO U MPHUMEHEHHUE. IpakTHyeckas
pabora;

Ob6parnas Teopema [Tudaropa. .

30. P P (harop 0.5 VYertHbIl ompoc;
IIpaktuueckas
pabora;

Oobparnas Teopema [Tudaropa. .

31. P p (arop 0.5 IIucemeHHbIN
KOHTPOJIB;
IIpakTuueckas

pabora;




OmnpeneneHne TPUTOHOMETPUIECKIX

32. 0.5 YcTHBIH ompoc;
(hyHKIHI ocTporo yria, TTpakTHIecKas
TPUTOHOMETPHUECKHE COOTHOIICHNUS B pabora;

MPSIMO YTOJIBHOM TPEYTOJIbHUKE.

33 [Ompenenenne TpUrOHOMETPHYCCKUX 0.5 VerHbiit onpoc;
(yHKIMH OCTpOro yria, ITpakTHyecKas
TPUTOHOMETPHUECKHE COOTHOILICHHUS B pabora;

MPSIMO YTOJIBHOM TPEYTOJILHHKE.

34, OCHOBHOE TPUTOHOMETPHUECKOE 0.5 VYerHslit onpoc;
TOXACCTBO. IMpakTrueckas

pabora;

35. | CooTHOImIEHUS MEXKITY 0.5 VYerHbli ompoc;
CTOPOHAMH B IPSIMOYTOJIBHBIX ITpakTHuecKas

o]
TpEeyroJbHUKAX C yriiamu B 45 paGora;
n 45°; 30° u 60°
36. |CooTHOMmEHHS MeX Ty CTOpPOHAME B 0.5 VeTHBIH 0npoc;
MPSIMOYTOJIBHBIX TPEYTOJbHUKAX C [TpakTHyeckas
o O. o o
yrmamu B 45° u 45°; 30° u 60 pabora;
KonTposbHas padora Ne 3 o reme
37. NoT. p - P N 0 KonTtponbHas
° ema [IncaropalNe
cop Garop pabora;
[ToHsiTHe 00 00ILEH TEOPUH TUIOLIAIH. .

38. m p mai 0.5 VYerHblit ompoc;
IIpakTuueckas
pabora;

39. [PopMyIEl Juut IoManH 0.5 YcTHBIHN ompoc;

TPCYTOJIbHUKA, ITapaJiiejiorpamma HpaKTI/ILIeCKaSI
paborta;

40. |Dopmyinbl 1S MIIOIATN 0.5 YeTHbI onpoc;
TpEYTrOIbHMKA, TapauIeNnorpaMma [pakTryeckas

pabora;

41. | OTHowIEHUE mIOIAAEH 0.5 IIuceMeHHbII
TPEYTOIBHUKOB C OOIINM KOHTPOJIB;
OCHOBaHHMEM HJIH 001Iei TpakTuueckas
BBICOTOI.

pabora;

42. | Boruucnenue niomanei ciaoxHbIX 0.5 VYertHBI ompoc;
¢uryp gepes pa3OneHne Ha YaCTH U [pakTrueckas
JIOCTPOCHHE. pabora;

43. | Inomann ¢uryp Ha KIIeTIATOM 0.5 VYerHsli ompoc;
Oymare. [IpakTrueckas

paborta;

44, | IInomaan mono6HIX Quryp. 0.5 VYertHBIl ompoc;
[IpakTnyeckas
pabora;

[Tnomany nogoOHBIX GUTyp. .

45. THa ot buryp 0.5 YertHBI ompoc;
IIpakTuueckas
paborta;

Brruncnenue niomaznei. o

46. mmaz 0.5 VYerHBIl ompoc;
IIpaxkTruyeckas
pabora;

47. Brrunciaenue miomaaei. 0.5 VYeTHbli ompoc;

IIpakTnueckas
pabora;




48. 3aia4n ¢ IPaKTUYECKUM 0.5 ITncepMeHHBINH

COJEpAKAHUEM. KOHTPOJIb;
IIpakTuueckas
pabora;

49. | Pemienue 3a1a4 ¢ MoMoIIbio 0.5 VYeTHbli ompoc;
MeTO/ia BCIIOMOIaTeIbHON [pakTryeckas
IUIOIA M pabora;

50, |PeleHue 3ana4 ¢ moMomibo MeToza 0.5 YerHBIi onpoc;

BCIIOMOTATEIbHON IIJI0IAAN IpakTHyeckas
pabora;
)
51. [KouTponbHas pabora Ne 4 1o Teme 0 KoHTposbHas
«IInomanu puryp» paGora;
5)  |BrHcaHHBIC M LCHTPANBHBIC YITIBL, 0.5 YerHBIi onpoc;
YTOJI MEXly KacaTeJIbHON U XOpAOil. [pakTHYecKas
pabora;

53 |BrmcanHbie n ueHTpanbfvme er'ILI,M 0.5 VeTHBII onpoc;

YTOJT MEX/Ty KacaTeIbHON 1 XOp/IO0il. TTpakTHyeckas
pabora;
'YIIIBI MEXKTy XOpJaMH U CeKYIIUMHU. .

54, ALy XOpA yH 0.5 VYerHBIi ompoc;
IIpakTuueckas
pabora;

'YIIIbI MEXIly XOpJIaMU M CEKYILUMH. o

S5. Ay XopA yi 0.5 IMuceMeHHbIN
KOHTPOJIb;
IIpaxTuyeckas
pabora;

BriricaHHbBIC W OTTMCaHHEIC N
56. B 0.5 VYerHblit ompoc;
YCTBIPEXYTONBHUKY, UX MIPU3HAKH U
5 IIpaxTrnyeckas
CBOWCTBA. )
pabota
2

57. | BriucanHsle U onMcaHHbIE 0.5 YeTHbI onipoc;
YETBIPEXYTOIBHUKY, UX IIpakTuueckas
MIPU3HAKH U CBOICTBA. paborta;

58. | IlpuMeHeHue 3TUX CBOMUCTB IIpH 0.5 VYerHblit ompoc;
PEUICHUN TECOMETPUICCKUX 3aaaq. HpaKTp[quKa;[

pabora;

59  |[IpuMeHeHne STHX CBOWCTB NpH 0.5 TTHChMEeHHEL

HIEHUH I'COMECTPUUYCCKUX 4.
pere €OMETPUYECKUX 321 KOHTPOJIE;
IIpaktuueckas
pabora;

60. |B3anMHOE pacronoKeHne aAByxX 05 YCTHBIH ompoc;

OKPYKHOCTCH. IpakThaeckas
pabora;

61. Bzanmnoe pacrionoxeHue 1Byx 0.5 VYerHblit ompoc;
OKPYXHOCTEH. IIpaktuueckas

pabora;

62. | Kacanue okpy>kHOCTEHH. 0.5 YeTHbI onpoc;

IIpakTnueckas
pabora;




Kacanue okpy>kHOCTEH.

63. 1 0.5 YeTHbI onpoc;
IIpakTuueckas
paborta;

64. [KouTpomnbHas pabora Ne 5 1o Teme 1 0 KonTponbHast

«YTJIBI 1 OKPY>KHOCTHY pabora;

65. |[1oBTOpeHNE OCHOBHBIX MOHSTHIA 1 1 0.5 VeTHBIit onpoc;
METO/IOB KypcoB 7 fI 8 ximaccos, IpaxTideckas
0000111eHNe 3HAHNH. pabota;

66. HOBTOpeHI/Ie OCHOBHBIX ITIOHATHHU U 1 0.5 VYCTHBIHN ompoc;
METOJIOB KYpCOB 7 ‘I‘/I 8 KJaccos, TTpakTHYecKas
000011IeHNE 3HAHHH. paGora;

67. [[loBTOpEHHE OCHOBHBIX MIOHSTHIA H 1 0.5 VerHbiit onpoc;
METO/I0B KypcoB 7 U § KJIACCOB, Ipakrryeckas
0000111eH1E 3HAHMIA. paborta;

68. |[1oBTOpEHHE OCHOBHBIX IIOHSTHI H 1 0 VeTHBIi onpoc;
METOJIOB KYpCOB 7 1 § KJ1acCoB,
000011IEHNE 3HAHUIA.

OBIIEE KOJIMYECTBO YACOB I10 68 31

[NTPOI'PAMME







MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA
YYEBHOE OBOPYJIOBAHMUE

MynbTUMETUHHBIN KOMITBIOTEP C MPOEKTOPOM U KOJIOHKAMHU
OBOPYJOBAHMUE JJIs1 TPOBEJAEHUSA JIABOPATOPHBIX U TIPAKTUYECKHUX PABOT

PMY - pabouee MecTo yueHHKa

Paznatounslit MmaTepuan
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