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HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpusi kKak OJIMH W3 OCHOBHBIX pAa3/eOB INKOJIBLHOM MaTeMaTHKH,
UMEIOIIUNA CBOEH 1ENbI0 00ECIEeUnTh M3YyYEeHUE CBOMCTB M Pa3MepoB (QUryp, HX
OTHOUIEHWH M B3aUMHOE  pACIOJIOKEHUE, ONUPAEeTCs Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
o01rero 00pa3oBaHus 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMICS YUYUTCS MPOBOIUTH
JIOKA3aTeNbHbIE PACCYKJICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUs, JOKA3bIBATh
UCTUHHBIC YTBEPXKJCHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH
pacCyXKIeHuss «OT MPOTHBHOIO», OTIMYaThb CBOMCTBA OT NPHU3HAKOB,
dbopmynmpoBathk oOpaTHbIC yTBepKaeHHA. Oco00e 3HAUCHHUE T0Ka3aTelIbHAS JIMHUS
UMEET JJI YIIIyOJIEHHOTO N3YUYEHUSI MATEMATUKH.

Lenpio U3yueHUs reOMETPUH SIBIISETCA UCIOIb30BaHUE €€ KaK MHCTPYMEHTA
IPU PEIICHUH KaK MaTeMaTUYECKUX, TaK U MPAKTUUECKUX 3aJ1ay, BCTPEUAIOLIUXCS
B peanbHOM ku3HU. OOydaromuicss JOJKEH  HAYYUThCS — ONPEIETsiTh
r€OMETPUYECKYI0 (DUTypy, ONMUCHIBATH CIOBAMHU YEPTEXK WIM PUCYHOK, HAWTH
IIOMAAb  3€MEJbHOIO  y4acTKa, pPAaCCUMUTHIBATH  HEOOXOAUMYIO  JUIUHY
ONTOBOJIOKOHHOTO Kabenst wiu TpeOyemble pa3Mepbl rapaxka sl aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBHIYMCIMUTENIbHASL JTUHUS B U3YUYEHUU T€OMETPHUHU.
[Ipu pemieHun 3amad MPAKTUYECKOTO XapakTepa OOyYarOIIMIACS YYUTCS CTPOUTH
MaTEMaTUYECKUE MOJIETIM  PEAIbHBIX IKU3HEHHBIX CHUTyallMi, MPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBATHOCTb MOJTYYEHHOTO pe3yJibTara.

Oco0eHHOCTh Y4eOHOr0 Kypca YriayOJEHHOrO U3y4eHUsI TE€OMETPUU COCTOUT
B TOM, 4TO OOyYaroIIHeCs HE IPOCTO 3HAKOMSATCS C ONPEACIIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBiaJeBaloT UMH. CyIIEeCTBYIOIIME TEMbl NPOrpaMMbl 0a30BOro Kypca
reOMETPUHU U3y4aroTcsa Ha Ooliee IIyOOKOM YpPOBHE, a 00yUaroliyecs npuoopeTaroT
YMEHHUsI, TIOMOTAIONIMEe MM YBEPEHHO NPHUMEHSATh CBOM 3HAHHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX MpeaMeTax, mpexae Bcero (pusuke u nHPopMaTuke,
a TaKXe MOJIb30BATHCS MOJYYCHHBIMU 3HAHUSMHU IPU PEHICHUU MPAKTUYECKHUX
3azay.

CornacHo yueOHOMY TUTaHy B 7—9 Kjaccax u3y4aercst yriayOiaEHHbIN yueOHbIN
Kypc «l'eoMerpusi», KOTOpPBIA BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jeibl
conepxkanus: «Hawama  reomerpum», «TpeyronpHukm», «OKpYKHOCTBY,
«Yetpipéxyronbaukny, «[logoduey, «neMeHTsl TpuronomeTpum», «lnomaamy», a
Takke «MeTon koopuHaTy, «Bextopby, «IIpeodpa3zoBanus MI0CKOCTH.

Ha uzyuenue yuebnoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 yaca B Heeno), B 8 kiacce — 102 gaca (3 yaca B HeZie10), B 9 kiracce
— 102 gaca (3 yaca B HezeNIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

HayvaJya reomerpuu

Hctopuss BO3HUMKHOBEHHsST W pa3BUTHS reoMerpud. HauvanmbHble NOHATHSA
reomerpuu. Touka, mpsmasi, oTrpe3ok, Jyd. [lonsitue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEIACIICHUN.

B3auMHoOe pacnosiokeHue TOo4eKk Ha NpssMou. M3MepeHue UIMHBI OTpe3Ka,
pPacCTOSHUE MEXAY TOUYKAMMU.

[Tomymmockocte u  yrosn. Buaesl yrioB. HW3MepeHue BeIWYHMH YIJIOB.
BeprukanbHslie u cMexHbIE yrabl. [lapannenbHbie U NEpIEeHANKYISAPHBIE MIPSAMBIE.
PaccrostHue ot Touku 110 npsiMout. buccekrpuca yria.

Jlomanas. Bunpl nomanbix. JlnuHa nomanou. MHoroyronesHuku. llepumerp
MHOTOYroJIbHUKA. [[OHSATHE O BBIMYKJIBIX U HEBBIITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble TpeACTaBICHUS O pPaBeHCTBE (GUTYP, HX PACIOJIOKEHUH,
CUMMETPUH.

[Ipocreiimue noctpoenus. MTHCTpyMEHTHI 11l U3BMEPEHUN U TOCTPOCHUN.

TpeyrojbHuKH

Buapl TpeyronbHUKOB: OCTPOYTOJIBHBIE, NPSAMOYTOJBHBIE, TYIOYTOJBHEIE,
paBHOOEIpEHHbIE, paBHOCTOpOHHHE. Meaunana, OuccekTpuca H  BBICOTA
TPEYTOJIbHUKA.

PaBeHnctBO TpeyronbHukoB. IlepBblii W BTOpOW MNPU3HAKA PABECHCTBA
TPEYroJibHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M UX cBoicTBa. IlpusHak
paBHOOEIPEHHOT0 TPEYroJdbHUKA. TpeTHil NpU3HAK PABEHCTBA TPEYTOJIbHUKOB.

CooTHOLIEHNsT MEXIy CTOPOHAaMH M yIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpeyroyibHuKa. HepaBeHCTBO 0 JuiMHE TOMaHOM.

Cummetpuunsble purypsl. OCHOBHbBIE CBOMCTBA 0CeBOM cuMMeTpuu. [Iprumepbl
CUMMETPHH B OKPYKAIOILIEM MUPE.

IMapasienbHbie npsiMblie. CyMMa yIji0B MHOTOYIOJIbHUKA

[TapannenbHOCTh NPSAMBIX, HCTOPUYECKUE CBENEHUA O mocrynare EBknuaa u
0o ponu JloOGaueBCKOTO B OTKPHITMM HEEBKJIMAOBOM reomerpun. CBoiicTBa U
NPU3HAKKA NapajulelbHbIX NpsMbIX. CymMMa yIJiOB TpeyroiabHUKa. BHENIHUE yriibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIJIOB MHOTI'OYI'OJIBHUKA M CyMMa BHEIIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIBHHKA.

IIpsimoyronbHbIe TPEYroJbHUKH

[Ipu3Haku paBeHCTBA MPAMOYTOJBHBIX TPEYroOJIbHUKOB. llepneHaukynsp u
HakJIOHHAs. CBOMCTBO MEAMAHBI NMPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runorenyse. [IpsAaMoyroybHbIi TPEyroJbHUK € yIiioM B 30°.

OKpY:KHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYKHOCTHM M Kpyra: LIEHTP,
panuyc, AuaMeTp, Xopa, UX CBOWCTBA. B3anMHOE pacmoiokeHue OKPYKHOCTU U
npsaMon. KacarenbHas u cekymas K OKpyKHOCTH. OKpyKHOCTb, BIIUCAHHAS B YTOJL.
[Ipocrelimue MOCTPOEHUS ¢ MOMOLIBIO LIUPKYJIS U JIMHENKH.

I'eomeTpuyeckune mecta To4eK

IToHAaTHE O reoMeTpUYecKOM MecTe To4eK. [Ipumepsl reoMeTpuyeckux MecT
TOYEK HA MNIOCKOCTH. bUCCEKTpHUca yriia U CEpEANHHBIN NMEPIIEHINUKYIISP K OTPE3KY
KAK TE€OMETPUYECKHE MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYIOJIbHHKA, €&
LEeHTp. MeToa reoMeTprYeCcKuX MECT TOUEK ITPU PEILIEHUU T€OMETPUIECKUX 3a/1a4.

IHocTpoenus ¢ MOMOIUBLIO UPKYJIA U JHHEHKH

Nctopuueckue ceneHus. OOOCHOBaHMS MPOCTEHIIMX MOCTPOEHUM, 3Tallbl
3a7]a4y Ha IIOCTPOCHUS, PEIICHUE 3a7a4 Ha IIOCTPOCHUE LIUPKYJIEM U JTUHEUKOM.

8 KUIACC

YeTbIpéXyroJbHUKH

[Tapannenorpamm, ero mnpu3HaKd U CBOWCTBa. [IpAMOyTroiabHUK, POMO,
KBaJIpaT, UX MpU3HAKU M cBoiicTBa. Tpameuus. PaBHoOenpenHas Tpareuus, €€
cBoricTBa U npu3Haku. [IpsamoyronbHas Tpaneuus. CpeaHss JUHUS TPAICIUU.

CpenHsis nuHUA TpeyrojbHUKAa. MeTo yABOEHHsS MEOUaHbl TPEYTOJIbHUKA.
Teopema 0 nepeceyeHun MeIMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPOINOPUUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1151 IpOU3BOJIBHOIO YETHIPEXYTOJIBHUKA.

[{eHTpaJIbHO-CUMMETPUYHbIE (PUTYPHI.

IHoxo0Oue

[TogobOue TtpeyroapHukoB, KodhdumumenT moxaodus. I[lpusnaku momoOus
TPEYroJbHUKOB. [IprMeHeHue 1Oom00Ms TpPH PEIICHUH TECOMETPUUYECKUX U
PAaKTUYECKUX 3a/1a4.

ILiomans

[Tonsitue o mmomanu. CBoOMCTBA TUIOMIANCH TE€OMETPUUYECKHX (UTYP.
[Ipocreitmue GpopMyabl s IIONIAIA TPEYTOJIbHUKA, apaieiorpaMMa, poMoa u
Tpanernuu. [nomanu nogoOHeIX puryp. OTHOIIEHHE IUIOIIAIeH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu pemieHUn
IIPAaKTUYECKUX 3a/1a4.

DJIeMeHTbI TPUTOHOMETPHUH

CuHyC, KOCHHYC, TAaHI€HC M KOTAHT€HC OCTpPOro yrIja MpsSMOYTOJbHOTO
TpeyrojibHuKa. Tpuronomerpuueckue QyHkuuun yrinoB B 30°, 45° u  60°
[IponopuroHaIbHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 4 4eTBIPEXYT01bHUKHU, CBA3AHHbIEC C OKPYKHOCTbIO



BrincanHble ¥ HEHTPAJIBHBIE YTJIbI, YTOJI MEXIY KacaTeIbHOU U XOPAOU. Y TJIbl
MEXIy XOpJaMH M CEKyIUMMH. BrucaHHble W ONUCAaHHBIE OKPYKHOCTHU
TPEYroJbHUKA W YeTHIPEXYroibHUKK. CBOHCTBA U TPU3HAKU BIMCAHHOIO
YEeTBIPEXYTOJIbHUKA. B3anMHOE pacnonoxxkeHue naByX OKpyxkHocten. Kacanwme
oKkpy»kHOcTei. O01IMe KacaTeabHbIE K JBYM OKPY>KHOCTSIM.

9 KUIIACC

Pemenue TpeyrojibHMKOB

Cunyc, kocuHyc, TaHreic yriaoB or 0° mo 180°  OcHoBHOE
TpUTOHOMETpHUUeckoe  ToxnaectBo.  Dopmynsl  mpuBeneHus.  PemeHue
TPEYTOJbHUKOB. TeopemMa KOCUHYCOB U TeOpeMa CUHYCOB. PellleHne MpakTHYecKuX
3a/1a4 C UCMOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pelienue 3agau
r€OMETPUYECKON ONTHUKH.

Tpuronomerpuueckue dopMynbsl s IUIOWIAAM  TPEYTOJIbHUKA,
napamienorpamma, pombOa, tpanenuu. dopmyna ['epona. dopmyna momanu
BBIITYKJIOI'O YEThIPEXYTOJIbHUKA.

Ilomo0ue TpeyroiLHUKOB

Xopasl ¥ ToA00HBIE TPEYTOILHUKH B OKPYKHOCTH. TeopeMa o mpou3BeIeHUN
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIINX, TEOPEMA O KBaAparTe
KacatesbHOU. [IpruMeHeHne pu pelieHnn reOMETPUYECKUX 3a1ad. TeopeMbl UeBnl
u Menenas. [lostue o romoreTnu.

MeTtoa KOOpaAMHAT

VYpaBHeHuEe NpSAMOW Ha IJIOCKOCTH. YTJI0BOM KOA((UIMEHT W CBOOOAHBIN
YIEeH, WX TIeoMeTpuueckuil cmbica. [lapamienbHOCTs M MEpPHEeHIUKYISIPHOCTD
PSIMBIX (Yepe3 yriioBoi KodhHUIHEHT).

VYpaBHeHue okpyxHocTu. HaxoxneHre nepecedeHnii OKpyKHOCTEN U MTPSMBIX
B KoopauHatax. ®dopmyna paccTosHHs OT TOYKM Jn0 npsmoit. [lnmomans
napajjiesiorpaMma B KOOpAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW IUIOMIA/IH.
[IpumeHeHnue MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUECKUX
3a/1a4ax.

BexkTopsl

Bektopel Ha miockocTu. CnokeHHE W BBIYUTAHHE BEKTOPOB — TMpaBUia
TPEYroJIbHUKA U NapajjiesorpaMma. Y MHOKEHHE BeKTopa Ha yucio. KoopauHaTsl
BekTOpa. CIIOKE€HHE W BBIYMTAHHWE BEKTOPOB, YMHOXKEHHE BEKTOpAa Ha YHUCIO B
KoopauHaTtax. [I[puMeHeHre BEeKTOpOB B (PU3KKE, IIEHTP Macc.

[Tonarue o OGasuce (Ha TUIOCKOCTH). Pa3znokeHuss BEKTOpoB Mo 0a3ucy.
CkansipHoe TpPOU3BEJECHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIpAKEHUE B
JNEKapTOBBIX KOOpJMHATaX. JUCTpUOYTUBHOCTH CKAJISIPHOTO MPOU3BEICHUS.
CkansipHoe Tmpou3BeJeHUE U MpoeuupoBaHue. [IprMeHeHHEe CKaJsIpHOIO



IIPOU3BENCHUSA BEKTOPOB U1 HAxXOXIEHMs [JUIMH W yriaoB. Pemienue
FeOMETPUYECKUX 3a/1a4 C IIOMOLIBIO CKAJIIPHOIO IIPOU3BEICHHUS.

JJInHA OKPYKHOCTH U IJIOLIAb KPyra

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[1TMHA OKpYKHOCTH. | 'paxycHas u paguanHas
Mepa yIJla, BBIYMCICHHE JUIMH IyrI OKpykHOcTeu. Ilmomane kpyra, cexropa,
cerMmeHTa. Mcropuyeckue cBesieHus: 00 M3MEPEHUH JUIMHBI OKPYKHOCTHU U IUIOLIAIN
Kpyra.

JIBMKEeHM S JIOCKOCTH

LentpanpHas cummetpus. LlenTpanbHo-cummeTpuunbie purypsl. [ToBopoT.
OceBast cummetpus. PuUrypel, CHMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOH OCH.
[TapannenbHbIN IEPEHOC.

[Tonsitue nBwxeHuss U ero cpoiictBa. PaBenctBo Quryp. IlposiBienus
CUMMETPUM B NPHUPOJE, KUBOIKUCH, CKYJBOTYype, apxurekrype. Kommosunum
NBIKEHUH (TpocTeiiine npumepsl). [I[puMeHeHne B reoMeTpuyecKkux 3aadax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUHSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «TEOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE PpPe3yJbTATBI OCBOCHUSI MPOTPaMMbl IO MaTeMaTUKE
XapaKTepU3yrTCs B HaCTH:

1) mnaTpuOTHYECKOTO BOCIIMTAHMSI:

MPOSIBJICHUEM HHTEpPEca K TMPOIUIOMY UM HACTOAIIEMY POCCHMCKOM
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHIKEHHUSIM  POCCHMCKHUX
MAaTE€MAaTHKOB M POCCHMCKOM MaTEMaTUYECKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTIKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 U TYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTHIO K BBITIOJIHEHUIO 00S3aHHOCTEHN TpaKJIaHWHA M peasiu3alliud ero
npaB, TMpPEJCTABICHUEM O MaTeMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SIBICHUN, MPOLEAYp T'PakJaHCKOTO oOllecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYKICHUIO STUYECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTUYECKUM MPUMEHEHHUEM JOCTH)KCHUW HAyKH, OCO3HAaHHEM BaKHOCTHU
MOPaTbHO-3TUUECKUX TTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TPyA0BOr0 BOCIIUTAHUSA:

YCTAHOBKOI Ha AaKTMBHOE YyYacTUE€ B PEIICHUHM NPAKTHUUYECKUX 3a]ay
MaTe€MaTH4YE€CKOW HaIpPaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYE€CKOIO
o0pa3oBaHUsI Ha TPOTSHKEHUH BCEM JKM3HMU IS yCIHEMHOW MpodecCUOHAbHOM
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYATIBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB 1 OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CIIOCOOHOCTBIO K  OSMOIMOHAIBHOMY H  3CTETHUUYECKOMY  BOCHPHSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJiau, PEUICHUN, pacCyXKIECHUM, YMEHUIO BUJETb
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTel HAYYHOI'0 MO3HAHMS:

OpUEHTAIlME B JICITEIBHOCTM HAa COBPEMEHHYI) CHCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHA UeJIOBEKa, IPUPOJIBI U
o0l1lecTBa, MOHMMAHUEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeJIOBEHYECKOU
JeSITEILHOCTH, 3TAllOB €€ Pa3BUTHUS W 3HAYMMOCTH IS Pa3BUTHS LIMBUIIU3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHKH M MAaTEMaTHYECKOW KYJbTYpOW KaK CPEJICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMM MCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢usmyeckoro BocnuTaHusi, GOPpMHPOBAHMS KYJIbTYPbl 310POBbSI U
IMOIMOHAJBLHOTO 0JIArONOJIyYns:



TOTOBHOCTBIO IIPUMEHATH MAaTEMaTUYECKHE 3HAHHUS B HMHTEpPECaX CBOETO
3I0pOBbs, BEIEHUS  370pOBOro  oOpa3a  KU3HU  (310pOBOE  IUTaHHUE,
COQJIaHCUPOBAHHBIN pPEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnveckas
AKTUBHOCTBH ), C(DOPMUPOBAHHOCTHIO HABbIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY U TaKOTO e MpaBa JAPyroro 4eJoBeKa;

7) 3K0JIOTM4eCKOr0 BOCIIUTAHMSA

OpUEHTAallMel Ha MPUMEHEHUE MAaTEeMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JIaCTH COXPaHHOCTHU OKPYKaIOLIEH Cpe/ibl, INITAHUPOBAHUS ITOCTYNKOB U OLICHKU
UX BO3MOXHBIX IMOCJHEACTBUI ISl OKPYXKAIOLIEH Cpefibl, 0OCO3HAHUEM IJI00aTBbHOTO
XapakTepa 3KOJOTHYECKUX MPOoOJieM U MyTel X peleHus;

8) aganTanuM K M3MEHAIOMUMCH YCJAOBHAM COLMAIBHOM M NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPEIEIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHHME YUUThCA y IPYIHX JIIOJeH, NpuoOpeTarb B COBMECTHOW AESITEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHLIUH U3 OIIbITA IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH HJIEH,
NOHSATHS, TUIOTE3bl 00 00BEKTaX W SIBJICHUSAX, B TOM UYHCJIE PAaHEE HEU3BECTHBIX,
OCO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH, IJIAHUPOBAThH
CBO€ Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CUTYyalUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallMI0O KakK BbI30B, TPEOYIOIIHMA KOHTPMEp, KOPPEKTUPOBATH
IpUHUMAaeMble pPElIeHUs U ACUCTBUSA, (POPMYyIHUPOBATH M OICHUBATh PHUCKU U
HOCEeACTBUSL, (HOPMHUPOBATH OIBIT.

METANIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare 0cBOGHHS TPOrpaMMbI MO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOyyaroierocst 0yayT copMrpoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATENLHBIMU  JIEUCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JICUCTBUSIMU M YHUBEPCATBHBIMU PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble Jiornvyeckue aeicTBUA:

BBISBISAITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy MOHATUAMH, (POPMYIUPOBATH
ONpeIeNICHHs] TIOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(pUKAIIUU,
OCHOBAHUS JJIs1 000OIICHHS U CPAaBHECHHMS, KPUTESPUHU ITPOBOAMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (opMynupoBaTh U  NPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTPUIIATENIbHbIC, EAMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, NaHHBIX, HAOJMIOJACHUSX W YTBEP)KICHUSIX, MpeasiaraTb KPUTECPUU st
BBISIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEYUN;

JenaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3ouparh 10Ka3aTelIbCTBA MAaTeMaTUUYECKUX YTBEPXKIEHUM (MpsSMble U OT
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEIBHO JOKAa3aTelIbCTBA MaTeMaTUYECKHUX
(bakTOB, BBICTpaWBaTh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHSTh METOJ] MaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHbBIE
paccy KJIeHus;

BBIOMpATh CMoco0 pemeHuss y4eOHOW 3ajaud (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BRLIOUPATh HAaNOOJIee MOIXOANTUN C YIETOM CAMOCTOSITEIIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUM WHCTPYMEHT MO3HAHUS,
dbopMynmupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMy,
CaMOCTOATENILHO YCTAaHABIMBATh HCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIUI0, MHEHHUE;

IPOBOJUTH IO CaMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTro OOBEKTa,
3aBUCUMOCTEH 00BEKTOB MEXIAY COOOM;

CaMOCTOATENbHO (OPMYIUPOBATh OOOOIIECHUS W BBIBOJABI IO pe3yjbTaTam
NPOBENEHHOTO  HAONIOJCHMS, HWCCIEAOBAHMS, OKCIEPUMEHTa, OLICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YIbTaTOB, BBIBOJOB U 0000IEHNUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIpollecca, a TaKKe BbBIABUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

BBISIBJISITh  HEJAOCTATOYHOCTh M M30BITOYHOCTH MHGOpPMAIMM, JaHHBIX,
HEOOXOIMMBIX JJISI pEIICHUS 3a]1auu;

BEIOWpATh, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh MW HWHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIAOB U (OPM IIPEICTABIICHNUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHOOpPMAIMM M WLIIOCTPUPOBATH
peniaeMble 3a1a4 CXeMaMu, JuarpaMmmMaMu, UHOU rpaduKoil ¥ MX KOMOUHALIUSIMU;

OIICHUBATh HAJEKHOCTh MH(POPMAIUU MO KPUTEPUSIM, MPEIOKECHHBIM HIH
c(hOpMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBIC YHUBEpPCAJIbHbIC YYeOHbIE 1eliCTBHSA:



BOCIPUHUMATh U (HOPMYIHPOBATh CYKICHHSI B COOTBETCTBUU C YCIOBUSMU U
LEJIIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M TIHCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHS [0 XOAy pEIIeHUs 3ajauu,
KOMMEHTHPOBATh MOJTYYCHHBIN Pe3yIbTaT;

B X0/ 00CYXXJIeHUS 3aJaBaThb BOIPOCHI MO CYIIECTBY 0OCYX/IaeMOIl TEMBI,
npoOsieMbl, peuiaeMol 3aJauyd, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOMCK
pEIICHHs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXACHUSMU APYTUX YYaCTHHUKOB
auanora, oOHapy>KUBaTh Pa3jiM4Me U CXOJCTBO MO3ULHUNA, B KOPPEKTHOWU (Qopme
(dbopMyIUpOBaTh Pa3HOTIACHS, CBOH BO3PAKCHHUS,;

IOPEICTaBISITh PE3yJIbTaThl PEIICHUS 3a/lauM, SKCIEPUMEHTa, UCCIICOBAHMUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (opMar BBICTYIUIEHHS C Y4YETOM 3ajad
IPE3EHTALMU U OCOOEHHOCTEN ay IuTOpUU;

NOHMMAaTh M HCIIOJIB30BAaTh MPEHMYIIECTBA KOMaHAHOW M WHIUBUAYaIbHOU
paboThl TpU peuIeHHH Y4eOHBIX MaTeMaTHYeCKHX 3a/]ad, MPUHUMATh IENb
COBMECTHOH JESATEeNIbHOCTH, IUIAHUPOBAaTh OPraHU3allii0 COBMECTHOH paloThl,
pacnpenenartb BuAbl paboT, JAOroBapUBaThCs, 00CYXkJaTh NPOLECC U pe3yibTar
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (00CYKIeHHs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIOIHITH CBOIO YAaCTh paOOTHI U KOOPIMHUPOBATH
CBOM JEMCTBUS C IPYTMMH WIEHAMU KOMaH/[bl, OLIEHUBATh KaueCTBO pPe3yJibTaTa U
KaueCcTBO CBOEr0 BKJIAJa B OOUIUI Pe3ysbTaT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aHMOJICHCTBHSL.

PeryasiTuBHBIC YHUBepCAJbHbIC YUeOHBIE 1eiiCTBUSA
Camoopranusanus:

BBISIBIISITH MPOOJIEMBI ISl PEIICHMS] B JKM3HEHHBIX M y4E€OHBIX CHUTyalHUsX,
OpPUEHTHPOBATHCS B PA3IMYHBIX MMOAXO0JAX NPUHATHS pelIeHU (MHIUBUIYaJIbHOE,
TPYIIIOBOE);

CaMOCTOSATENIbHO COCTaBJIATh IUIAH, alJTOPUTM peHIeHUs 3ajaud (W €ero
4acTh), BBIOMpaTh CHOCOO peleHus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH BapHaHThI
penieHuit ¢ yaéTom HOBOM MHGOpMAITUH.

CaMOKOHTPOJIb, S)MOLIMOHAJIbHBbIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMNPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yJibTara
pelIeHnsl MaTeEMaTUYEeCKOM 3a1auk, CAMOMOTHBALIUU U PEPIIEKCUU;

IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3ZHUKHYTh IIPH PELIECHUU 3a/1ayH,
BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA JEATEIBHOCTH IOCTABJICHHON LEIU U
YCIIOBUSIM, OOBSACHATh MPUYMUHBI JOCTUKEHUS WIM HEOCTHKEHUS 11€7U, HAaXOAUTh
OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAJKAaTh SMOLMHU MNPU H3YYEHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh SMOLMOHAJIBHYIO OLEHKY PELICHUS 3a1a4H.

HPEIMETHBIE PE3YJIBTATDHI

K koH1y 00yueHus B 7 Kiacce 00y4aromuics MOJIy4YUT CIEYIOIINE TPEAMETHBIE
pEe3yJIbTaThI:

Pacno3naBaTh W3y4yeHHbIE TE€OMETPUYECKHME (DUIYypbl, ONpPENENsATh HX
B3aMMHOE pacCIOJOKEHUE, H300paxaTb reoMeTpuueckue GUrypbl, BBITOIHATH
YEPTEXKHU 110 YCIOBUIO 3a1auu. MI3MepsaTh TUHENHbIE U YTIIOBbIE BEJIMYMHBL. Pemars
3a/1a4M HAa BBIYHMCIICHUE JUIUH OTPE3KOB U BEJIMYKH YIJIOB.

JlenaTe MPUKUAKY M OLIEHKY JIMHEWHBIX M YTJIOBBIX BEJIWYUH IMPEIMETOB B
peallbHOM KHU3HHU, pPa3MEpoOB MPUPOIHBIX O0BEKTOB. PasnuyaTh pasmepbl 3THX
OOBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4epTERKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaThCAd TMpU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, HCIOJIb30BAThH
IPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOIbHUKOB MIPU PEILICHUH 3a/1a4.

[IpoBOaUTE NOTHYECKHE PACCYXKACHUSA C HCIOJb30BAHUEM T'€OMETPHUECKUX
TEOPEM.

ITonp30BaTbCAd MpU3HAKAMU PABEHCTBA MNPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOKCTBOM MEIMAaHbI, TPOBEAEHHOM K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUN F€OMETPUYECKUX 3a1a4.

OmnpenensTh NapajieIbHOCTh MPSMBIX ¢ TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yer
¢ HUMHM cekymas. OnpenensaTs MapauieIbHOCTh NMPSMBIX C IOMOLIBIO PAaBEHCTBA
PACCTOSIHUM OT TOYEK OJAHOM IIPSMOM A0 TOUEK APYTOU MPSIMOM.

Pewate 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOANTH BBIYUCIEHUS U HAXOIUTh YACIOBBIE U OYKBEHHbBIE 3HAUECHUS YTIIOB
B I€OMETPUYECKUX 3a7adyax C MCIOJIb30BAHMEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTI'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BAaHHBIX IpPU MEPECEYCHUU JBYX
NapajuIeNIbHbIX MPSAMBIX CEKyLIel. Pemars npakTuyecKue 3a/1adynd Ha HaXO0XKICHUE
YTJIOB.

Bnaners monsituem reomerpuueckoro mecra touek (I'MT). Omnpenensitsh
OHUCCEKTPUCY yIJla U CEPEIUHHBIN MEPHEHIUKYIISIP K OTPE3KY KaK T€OMETpUUYECKUE
MmecTa To4ek. [Tonp30BaTbes noHsTHEM TeomeTpuyeckoro mecta Touek (I'MT) npu
JI0Ka3aTEIbCTBE FT€OMETPUYECKUX YTBEPKICHUM U IIPU PEILICHUH 3a1a4.



@opMyIupoBaTh ONpPENECICHUS OKPYXKHOCTU M Kpyra, XOpIAbl M JUaMeTpa
OKPY’>KHOCTH, YBEPEHHO BJIAJECTh UX CBOUCTBAMHU. Y METh JOKA3bIBaTh U IIPUMEHATH
3TU CBOMCTBA IIpU PELICHUU 3a1a4.

Brnanerp moOHATHEM OINKMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxXoAuTh €€ eHTp. JloKa3bIBaTh U UCIIOJIb30BATh (PAKTHI O TOM, UTO OUCCEKTPUCHI
YIJIOB TPEYIrOJIbHUKA IEPECEKAIOTCA B OJAHOW TOYKE, U O TOM, YTO CEPEIMHHBIC
NEPIIEHAUKYJISAPBI K CTOPOHAM TPEYT'OJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners nmoHsiTHEM KacaTeNnbHOM K OKPY’KHOCTH, HOJIB30BATHCS TEOPEMOM O
NEPIEHINKYJIIPHOCTA KACATENbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUS.
JIoKa3pIBaTh PaBEHCTBO OTPE3KOB KACATEJBHBIX K OKPY’KHOCTH, IIPOBEAEHHBIX U3
OJIHOM TOYKHM, U IPUMEHATH OTO B PEUICHUN F€OMETPUYCCKUX 3a4ay.

Jloka3plBaTh M NPUMEHATH NPOCTEUIINE TE€OMETPUUYECKUE HEPABEHCTBA,
IIOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE ITOCTPOCHUS C MOMOILBIO UPKYISA U
JIMHENKHU.

K koHiy oOyuenus B 8 kyracce 00y4aromuiics NOJy4YHT CIAEAYIOIINUE TPEAMETHBIE
pe3yJIbTaThI:

Pacrio3HaBaTh OCHOBHBIE BHJbl YETBHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MIOJTb30BaThCSl MX CBOMCTBAMM TMPH PEIICHUU T€OMETPUYECKHX 3ajad. Paznmuarh
NpU3HAKK M CBOMCTBA MapajienorpamMmma, pom0a u nmpsMOYrojJbHUKA, T0Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH MPHU PEUICHUH T€OMETPHUUECKHX 3ajad.

Hcnonb30BaTh CBOWCTBA TOUKHU MEPECEUEHUSI MEIMAH TPEYroJbHUKA (LIEHTpa
Macc) B PEIIEHNH 3a/au.

Brnagetrp moHsATHEM cpenHEN JTUHUH TPEyTrOJbHUKA W TParelud, MPUMEHSThH
MX CBOWCTBA IIPH PEIICHUH TeOMeTpUUecKuX 3a1a4. Mcmonb3oBath Teopemy Daineca
U TEopeMy O TMPOMOPIHOHAIBHBIX OTpe3KaX, MPUMEHITb HUX M pelIeHus
NPaKTHYECKUX 3aJau.

Pacnio3HaBaTh IEHTpPaIbHO-CUMMETPUYHBIE (UIYPhl U HCHOJB30BaTh UX
CBOICTBa MPH PEIICHUN 3a]1a4.

Brnagerp mousTHSMH TOM00MS TPEYTOJBHUKOB, KOd(PUIMEHTa MOA00MS,
COOTBETCTBEHHBIX 3JIEMEHTOB OJI00HBIX TPEYTOJbHUKOB. MIMeTh npeacTaBieHue o
npeodpazoBaHuu nojodus U o noJoOHBIX ¢urypax. ITonp3oBaTbes Mmpu3HaAKaMu
no00usl TPEyroJIbHUKOB TPU PEIICHHH TeOMETPUYECKUX 3anad. J(okaspiBaTh U
IPUMEHATH OTHOIIEHUS MPOMOPLIUOHAIBEHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOA00HE B MPAKTUUECKUX 3aadax.

BoiBomuTh ©  ucnosb30BaTh mpocTedmme  (GopMmyibl IS IUIOLIAAM
TpEyrojibHHKa, MapaiiesorpaMMa, pomMOa U Tpanenuu. Berauciare (pa3inyHbIMU
cnoco0aMu) IJIOIIAAb TPEYrOJIbHUKA U IUJIOIIAJM MHOTOYTOJBHBIX (UTYp
(moNB3ysCh, T€ HEOOXOAMMO, KaJIbKYJISTOPOM). 3HaTh OTHOIICHHUE IUIOMIAeH



NoJOOHBIX (PUTYp U NMPUMEHATh NpPHU peuieHuH 3anad. [IpuMeHsTh MoaydyeHHbIE
YMEHHs B IPAKTUYECKUX 3a1a4ax.

[Tonb3oBaThcst Teopemoir [ludaropa ansg pemieHUss TE€OMETPUUYECKUX U
IPaKTHYECKUX 3a71a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSITEIIbHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE IJIUHBI.

Binaners mnoHATHMEM BIMCAaHHOIO M LEHTPAJIBHOIO YIia, YyIVla MEXIy
KacaTeJIbHOM M XOpJOM, ONMCAHHOM M BIIMCAHHOM OKPYXXHOCTHU TPEYIOJIbHUKA U
YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a]a4.

[IprMeHATh MOMY4YEHHBIE 3HAHWS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOZIEJIH JUIS 33144 PEAIbHOU KM3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpPUMEHEHUEM NoJ0o0us W TPUTOHOMETpUU (IOJB3YACh, TJE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K koHI1ly 06yueHus B 9 kiaacce o0ydaromuics MOJIy4uT CiIeIyIOINe MPeIMETHbIE
pe3yabTaThl:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMHU OCTPBIX YIJOB, YMETh HaXOIUTh C UX
NOMOILBIO PA3JINYHBIE 3JEMEHThl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pEeLIeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs (¢ MOMOIIBIO KAJIBKYJIATOPA) JJIHHBI
Y YIJIBI JI1s1 HETaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea GpopMynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKAECTBOM JUII HAxXO0XKJIECHUS COOTHOUIEHWH MEXIy TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

JloKa3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, IMPUMEHATH UX IUISA
HaXO0XKJICHUS PA3JINYHBIX JIEMEHTOB TPEYTOJIbHUKA ((PELIEHUE TPEYTOJIbHUKOBY),
P PEUIEHUN TEeOMETPUYECKUX 3anad. [IpuMEHSTh MOJydYeHHBIE 3HAHUS MpU
pPELIEHNH NMPAKTUYECKUX 3aa4.

[IprMeHATh TPUTOHOMETPHIO B 3a/1a4aX HA HAXOKICHUE IUIOIIAIN, BBIBOIUTD
U BJIaJE€Th TPUTOHOMETPUYECKUMH (OopMyJiaMu JUIsl IUIOIIAJM TPEYroJbHUKA,
napasuiesorpaMma, pom0a, Tparneuuu, BEIBOJUT U IPUMEHTh (popMyiy I'epoHa u
(dbopMyy U1 TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmeTs npeacraBiieHre 0 TOMOTETHH, IPUMEHSATDH B IPAKTUYECKUX CUTYALUAX.

Hcnons3oBatk Teopembl UeBbl 1 MeHenas npu pemeHuu 3ajad.

Hcnonps30BaTh TEOpEMbl O BIMCAaHHBIX YIVIAX, YIVIAX MEXIy XOpJAaMu
(CeKyIUMHM) U yTIIe MEXAY KacaTeJIbHOM U XOPAOH MPH PElIEHUU T€OMETPUUYECKUX
3amad. Jloka3plBaTh W NPUMEHATH TEOPEMBI O NMPOU3BEICHHHM OTPE3KOB XOpIH, O
IIPOU3BENCHUM OTPE3KOB CEKYIIUX, O KBAaIpaTe KacaTeIbHOM.

Bnagerp mnoHsTHEM KOOpAMHAT HA IUIOCKOCTH, padOTaTh C ypaBHEHHEM
OpssMOM  Ha IUIOCKOCTH. Biagetp NOHATHSAMHM yrioBoro Kodg¢uuueHta u
CBOOOJHOTO YJIEHA, MOHUMATh UX T'E€OMETPUYECKUA CMBICI U CBSI3b YIJIOBOTO
ko3¢ uLrieHTa ¢ BO3pacTaHUEM U YObIBAHUEM JINHEWHON (YHKLIUU. Y METh peIlaTh



METOJOM  KOOpAMHAT  3a/laud, CBSI3aHHbIE C  NApaJUIeNbHOCTBIO U
NEPIEHINKYJIIPHOCTBIO MPSAMBIX, MEPECEUCHUEM IPSAMBIX, HAXOXKICHUEM TOYEK
NIEPECEUYECHUSI.

BeiBoauTs UM BIAneTh ypaBHEHUEM OKpYKHOCTH. Mcmosib3oBaThb MeETO
KOOPAMHAT Uil HaXOXICHUS IMEPECCUCHUN OKPYKHOCTEW W NpsIMbIX. Braners
dbopMynamMu paccTossHHUS OT TOYKH JO MPSMOM, IUIOMIAAM MapajuieiorpaMMa B
KOOpJIMHATaX, MMETh MOHATHE 00 OpUEHTHUpPOBAHHOW Iuiomaau. Ilonb3oBaThCs
METOJIOM KOOPJMHAT Ha IJTIOCKOCTU, TPUMEHSTH €r0 MPHU PEIICHUH TEOMETPUIECKUX
W TpakTU4YecKux 3agad. [IpuMeHsTh MeTOoA KOOpJAMHAT B  MPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a]a4ax.

Brnanerp moHsATHEM BEKTOpa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXKaTh Ha YHUCJIO, BJIAJETh NpaBUIaMH TPEYrojbHUKA WM MapajuiesorpaMma.
Brnaners mpakTUueCKUMU HHTEPHPETAUSIMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpAMHATAaMU BeKTopa. BriaaeTh ClI0oXEHMEM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpa Ha YUCJIO B KOOpJAUHATAX.

Nmets nipencraBienue o 6asuce (Ha MIOCKOCTH). PackiiagbiBaTh BEKTOPHI 1O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C TOMOIIbIO IPOEUUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOIICHUH. [IpuMEHSTh TMOJyYeHHbIE 3HAHHUS B
MPOCTEUIUX (PU3NUECKHUX 3a/1auax.

Brnanerp NOHATHEM CKalIsipHOTO MPOU3BEACHUS BEKTOPOB, MOHUMATh €T0
FEOMETPUYECKHUI CMBICT U YBEPEHHO MOJB30BATHCS €0 BEIPAXKEHUEM B JICKAPTOBBIX
KOOpAWHATaX. 3HATh AUCTPUOYTUBHOCThH CKAJIIPHOI'O MPOU3BEACHUS U €T0 CBSI3b C
npoerupoBaHueM. [IpuMeHSTh CKalsipHOE MPOU3BEJICHHE BEKTOPOB IS
HAaXOXJECHUS [JIUH W YrjaoB. Pemarh reomMeTpuyeckue 3aladyd C MOMOIIbIO
CKQJISIPHOTO TTpou3BeAcHUs. Vcnoyib30BaTh CKAISIPHOE MPOU3BEICHUE BEKTOPOB B
anredpanyeckux U (pu3nyeckux 3agayax.

Brnaners moOHSATUSIMH MPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH,
JUIMHBI TyTH OKPYKHOCTH W PaJUaHHOW MEpPHhI yIJia, BBIYUCIATH IUIOMIAIb Kpyra U
ero yacreu. [lonumare cmbica uncna m. [IpUMEHATH MOJIyYEHHBIE YMEHUsS IPU
pElICHUN TPAKTUYECKUX 3a7ay. 3HATh MCTOPUYECKHE CBEACHHUS 00 H3MEPEHHUU
JUTMHBI OKPY>KHOCTHU U IUIOIIAAN KpyTa.

Nmets mnpencraBieHue o nOpeoOpa3oBaHUM IUIOCKOCTH, O JIBHXKCHUSIX.
Haxomute ocu, mEHTpbl cUMMETpuu (QUryp, IEHTPHl MMOBOPOTA, HAXOJIUTH
KOMITO3UIIMM TPOCTEHIMX MpeoOpazoBanuii. [IpuMeHATh NBMXKEHHS TUIOCKOCTH
IIPU PEIICHUU TEOMETPUUECKUX 3a/1au.

[IpuMeHsTh MOTyYEeHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTh MAaTEeMaTUYECKHUE
MOJENH ISl 3a/1a4 pEeAIbHOM )KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TpPUMEHEHUEM TOJ00MS ¥ TPUTOHOMETPUYECKUX (YHKIMKA (MONB3YysSCh, TIE
HE0OXO0IMMO, KAIBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeEM
NMPOrpamMMbl

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThbI

IIpakTHYeckue
padoThl

DJIEeKTPOHHbIE
(uu¢posbIe)
oOpa3oBaTe/ibHbIE

pecypchl

Hauaina reomerpun.
[Ipocreitmue
TE€OMETPUUYECKHE
(Gurypsl 1 uX CBOICTBA.
N3mepenue
F€OMETPUUYECKUX
BEJIMYHH

28

TpeyroabHUKH

19

[TapamnenpsHOCTB.
CymMma yrioB
MHOI'OyTOJIbHUKA

15

[IpsimoyronbHbIe
TPEYTroJIbHUKU

I'eomerpuueckue
HEPaBEHCTBA

OKpyY’>KHOCTb.
I'eomerprueckue mecra
touek. [TocTpoenus ¢
MTOMOIIBIO HUPKYJIS U
JIMHENKHU

18

[ToBTOpEHME,

10




00o001enue,
cucTEMAaTHU3AIHA
3HAaHUU

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 102




8 KVIACC

KoaunuyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jie/ioB Kontponsusie | TIpakTaueckue (undposbie)
n/n | W TeM NPOrpamMMbl Bcero paGoTHI paGoTHI o0pa3oBaTe/bHbIE
pecypcbl
YeThIpEXyrobHUKN 22 1
2 ITomobOue 16 1
[Tnomane 16 1
4 Teopema [Tudaropa n 13 1
HayaJjla TPUTOHOMETPUN
Yrael u
5 YETHIPEXYTOJILHUKH, 20 1
CBSI3aHHBIE C OKPY>KHOCTHIO
6 [ToBTOpeHwue, 0606IIIGHI:IC, 10 |
CUCTeMaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB 102 6 0

[10 ITIPOT'PAMME




9 KJIACC

KosmuecTBo yacos D1eKTPOHHbIE
HaumeHoBaHue
Ne (uu¢ppossbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTejbHbIE
NPOrpaMMmblI padoThI padoThI
pecypchl
1 Pemenue 2 1
TPEYTOJIbHUKOB
) [TonoOue 12 |
TPEYTOJIbHUKOB
3 Meto KoopauHAT 10 1
4 Bexkrops! 20 1
5 JlmuHa OKpy»KHOCTHU U 16 |
IUIOLIAb KpyTra
6 JIBM>KEHUS TUNIOCKOCTH 10
IToBTOpEHME,
7 0000111eHHE, 12 |
cucTeMarusanus
3HAHUU
OBUIEE KOJIMYECTBO
- 102 6 0

YACOB IIO ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE

7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3ydeHmusl

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTeJibHbIE

pecypchbl

Hctopust BOBHUKHOBEHUS
U Pa3BUTHS TEOMETPUU

HauanrsHble moHaTus
reomeTpuu. Touxka,
npsiMasi, OTPE30K, Jy4

HauanbsHble nouaTus
reomerpuu. Touka,
npsiMasi, OTpPe30K, JIyd

ITonsatue 06 akcuome,
TeopeMe, I0Ka3aTeIbCTBE,
oIpeie/ICHUH, CBOMCTRBE,
MpU3HaKe

B3aumHoe pacnionoxenue
TOYEK Ha MPSIMOM.
N3mepenue niauHbI
OTpe3Ka, pacCTOSHUE
MEXIy TOUYKaMU

BzaumHoe pacnionoxenue
TOYEK Ha MPSIMOM.
N3mepenue nianHbI
OTpe3Ka, paccTOsSHUE




MCXKIY TOYKaMU

B3aumHoe pacnonoxenue
TOYEK Ha IPSIMOM.
N3mepenne mnHbI
OTpe3Ka, pacCTOsSHUE
MEXIy TOUKaMu

[TomynnockocTs U yroir.
Bune! yrinos. U3mepenue
BCJIINYUH yFJIOB

[TomynnockocTh U yroii.
Bune! yrinos. 3mepenune
BEJINYHH YTJIOB

10

[TonynnockocTh u yroii.
Bune! yrios. U3mepenue
BEJIMYMH YTJIOB

11

BepTtuxanbHbie U CMEKHBIE
yribl. [lapannensHbie n
MEePIEeHIUKYISIPHbIE
npsIMbIe

12

BepTukanbHble U CMEKHBIE
yrubl. [lapannensHbie n
MepHeHIUKYIISIPHBIC
psIMbIE

13

BepTukanbHble U CMEXKHbBIE
yrubl. [lapannensHbie n
MepHeHIUKYIISIPHBIC
TIPSIMbIE

14

BepTtukanbHble U CMEKHbBIE




yribl. [lapannensHbie n
MEePIEeHIUKYISIPHbIE
npsIMbIe

15

BepTukanbHble U CMEKHBIE
yrubl. [lapannensHbie n
TepIEHIUKYIISIPHBIC
psIMbIE

16

buccekrpuca yria

17

buccektpuca yria

18

buccekrpuca yria

19

Jlomanas. Buabsl noMaHBIX.
JlnrHa 1oMaHoH

20

Jlomanas. Buabl noMaHbIX.
JnvHa nomaHoM

21

MHOroyrojasHUKH.
ITepumerp
MHOTOyTOJIbHUKA.
[ToHsATHE O BBIMYKIBIX U
HEBBIITYKJIBIX
MHOT'OYTOJIbHUKAX

22

MHOroyrojapHUKH.
[Tepumerp
MHOI'OYT'OJIbHHKA.
[ToHsATHE O BBIMYKIBIX U
HEBBIITYKJIbIX
MHOTOYT'OJIbHUKAX

23

MHOroyrojapHUKH.
[Tepumerp




MHOI'OyTrOJIbHHUKA.
Ilonstue o BBIITYKJIBIX U
HCBLIITYKJIBIX
MHOI'OYT'OJIbHUKAX

24

MHOroyrojapHUKH.
[Iepumerp
MHOT'OYTOJIbHUKA.
[lonsTHE O BBITYKIIBIX U
HEBBIITYKJIbIX
MHOI'OYT'OJIbHUKAX

25

MHOroyrojapHUKH.
[Tepumetp
MHOTOYTOJIbHHKA.
[lonsTHE O BBITYKIBIX U
HEBBIITYKJIBIX
MHOI'OYT'OJIbHUKAX

26

HNHcTpymMeHThI AJist
M3MEPEHUM U MOCTPOCHUI

27

HNuctpymeHTs! s
U3MEPEHUHN U OCTPOCHUMN

28

KonrpomnbHas pabora no
teme "Havana reometpun.
IIpocreimue
reoMeTpuuecKkue (GUrypsl
U uX cBoiicTBa. M3Mepenune
reoMeTpuueckux guryp"

29

Menunana, 6buccekTpuca u
BBICOTA TPEYTOJbHHUKA

30

Menuana, GuccekTpuca u




BbICOTA TPCYIrOJIbHHUKA

31

PaBeHcTBO TPECYTOJIbHUKOB

32

[IepBslit 1 BTOpOU
IIPU3HAKHA PABEHCTBA
TPEYrOJIbHUKOB

33

[IepBsblit 1 BTOpOUH
MIPU3HAKN PABEHCTBA
TPEYTrOJIbHUKOB

34

Ilepsblit 1 BTOpOU
IIPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

35

IlepBbiii 1 BTOpOI
IPU3HAKU PAaBEHCTBA
TPEyTrOJIbHUKOB

36

ITepBrIit 1 BTOpOIt
NpU3HAKU PaBEHCTBA
TPEYroJbHUKOB

37

PaBHOOGenpeHHbIE
TPEYTrOJIbHUKU U UX
CBOICTBa

38

PaBHOOEnpeHHbBIE
TPEYTrOJIbHUKU U UX
CBOMCTBA

39

PaBHOOenpeHHBIC
TPEYTrOJAbHUKHU U UX
CBOMCTBA

40

[Tpusznak
paBHOOEAPEHHOTO




TPEYTrOJIbHUKA

41

IIpusnax
paBHOOEIPEHHOTO
TPEyroJIbHUKA

42

Tpetuii npuzHaKk
paBEHCTBA TPEYTOJILHUKOB

43

Tperunii npru3Hak
PaBEHCTBA TPEYTOJIbHUKOB

44

Tperuii npu3HaK
PaBEHCTBA TPEYIOJIbHUKOB

45

Durypsl ¢ 0CEeBOI
cumMeTpuei. [Tpumepsr
CUMMETPHUU B
OKpYKarollleM Mupe

46

®urypsl ¢ 0CEBOM
cummetpuei. [Ipumepsl
CUMMETPHUU B
OKPY’KaIOIlIeM MHUPE

47

KonTponbhas pabora no
teme "TpeyronbHuku"

48

[TapamienbHOCTD IPSAMBIX

49

CaolicTBa M MPU3HAKU
napauieTbHBIX TPSIMbIX

50

CBolicTBa U NPU3HAKU
MapajuIeTbHBIX TMPSMBIX

51

CBoiicTBa U IpU3HAKU
napajIeNIbHBIX MPSMBIX

52

CgolicTBa ¥ MPU3HAKU




mapalJICJIbHBIX IMPAMBIX

53

CBoiicTBa U IpU3HAKU
napajIeNIbHBIX MPSMBIX

54

CgolicTBa ¥ MPU3HAKU
napauieTbHBIX TPSIMbIX

55

Cymma yrioB
TPEyToJbHUKA

56

Cymma yrios
TPEYrojabHUKA

57

Buemnue yris
TpeyrojbHUKa

58

Bremnue yrisl
TPEYTOJIbHUKA

59

CyMMa BHYTpPEHHHUX YTJIOB
MHOTOYTOJIbHUKA M CyMMa
BHEIIIHUX YTJIOB
BBIITYKJIOTO
MHOT'OYTOJIbHUKA

60

CyMMa BHYTpPEHHHUX YTJIOB
MHOTOYTOJIbHUKA M CyMMa
BHEIIIHUX YTJIOB
BBIITYKJIOTO
MHOT'OYT'OJIbHUKA

61

CyMMa BHYTpPEHHHUX yTJIOB
MHOTOYTOJIbHUKA M CyMMa
BHEIIIHUX YTJIOB
BBIITYKJIOTO
MHOT'OYT'OJIbHUKA




62

KonTponbhas pabora no
teme "[lapaienbHOCTD.
Cymma yriioB
MHOTOYTOJIbHUKA"

63

[Ipu3naku paBeHcTBa
MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

64

[Ipu3naku paBeHCTBA
IIPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB

65

[epnienaukynsp u
HaKJIOHHAs

66

CBOHCTBO METHAHBI
MPSIMOYTOJIBHOTO
TPEyTroJIbHUKA,
IIPOBEIEHHON K
TUIIOTEHY3€

67

CBOHCTBO METHAHBI
MPSIMOYTOJIBHOTO
TPEyTroJIbHUKA,
MPOBEIEHHOM K
TUIIOTEHY3€

68

[IpsimoyronabHbIN
TPEyroJibHUK ¢ yriioM B 30
rpaaycoB

69

[IpssMOyTONIBHBIM
TPEYTOJIbHUK ¢ yriaoM B 30
rpagycoB




70

CoOTHOIIICHUS MEXKTY
CTOPOHAMH U YTJIAMHU
TPEeyroJbHUKA

71

CoOTHOIIICHUS MEXKTY
CTOpOHaMI/I nu er'IaMI/I
TpeyrojbHUKa

72

HepasenctBo
TPEYTroJbHUKA.
HepasenctBo 0 nnuHe
JIOMaHOU

73

HepasenctBo mexny
MEPIIEHAUKYIISPOM U
HaKJIOHHOM. PaccTosHue
OT TOYKH 10 NPSIMOK

74

KontponbHas pabora no
temam "[IpsmoyrosibHbie
TPEyrojabHUKN",
"T'eomeTpuueckue
HepaBeHcTBA"

75

OKpY>KHOCTb, XOP/bI U
JMaMEeTPhI, UX CBOMCTBA

76

OKpyXHOCTb, XOPJIbI U
JIMaMETPbI, UX CBOMCTBA

77

B3anmMHOe pacnonoxenue
OKPYKHOCTH U MPSMOM.
Kacarenbnas u cexymas k
OKPY’KHOCTH

78

B3anmMHoOe pacnonoxenue




OKPYKHOCTH U MPSAMOW.
KacarenbHas u cekymas K
OKPYHOCTH

79

B3aumHoe pacrnonoxenue
OKPYXHOCTH U MPSAMOW.
Kacarenbnas u cexymas k
OKPY’KHOCTH

80

OKpyXHOCTb, BOMCaHHAs B
yTOoJI

81

OKpy>KHOCTb, BIMCAHHAs B
yroi

82

[TonsiTue o
F€OMETPUYECKOM MECTE
touek. [Ipumepsl
F€OMETPUUYECKUX MECT
TOYEK Ha IIOCKOCTHU

83

[TonsiTue o
F€OMETPUYECKOM MECTE
touek. [Ipumepsl
F€OMETPUYECKUX MECT
TOYEK Ha IJIOCKOCTHU

84

OnucaHHast OKpY>KHOCTb
TPEYTOJbHUKA, €€ LIEHTP

&5

OnucaHHast OKpYKHOCTb
TPEYTrOJIbHUKA, €€ LICHTP

86

MCTOI[ IrCOMCTPUUCCKUX
MECT TOYCK IIPpU PCUHICHUHN
TCOMCTPHUICCKUX 3aaaY




87

Meroa reomeTprU4ECKUX
MECT TOUYEK IPU PEeIICHUN
reOMEeTPUUECKUX 3aa4

88

Meron reomeTpudecKux
MECT TOYEK MPU PEIIEHUN
reOMEeTPUUYECKUX 3a7a4

&9

Merox reomeTpru4eCcKux
MECT TOYEK IIPU PELICHUU
reOMETPUUYECKUX 3a/1a4

90

ObocHoBaHUsA
IIPOCTEUIINX IIOCTPOCHUH,
JTansl 3aa44 Ha
IIOCTPOEHHUS, pELICHUE
3a/1a4 Ha IIOCTPOEHUE
LUPKYJIEM U JIMHEUKON

91

OO6ocHOBaHMs
MIPOCTEUIINX IIOCTPOCHUH,
JTalbl 337a44 Ha
IIOCTPOEHUS, PEIICHHE
3a/1a4 Ha IOCTPOCHHE
LUPKYJIEM U JIMHEUKON

92

KonrtponbHas pabora no
teme "OKpy>KHOCTb.
I'eomerprueckue mecra
touek. [locTpoenus ¢
MTOMOLIBIO IUPKYJIIS U
JTUHEHKH"

93

IToBTOpEeHue
00o006mcHue. Pemenue




3a/1a4, WUTIOCTPUPYIOLTNX
CBSI3M MEXKIY Pa3IMYHbIMU
TeMaMu Kypca

94

[ToBTOpEeHUE N
00o0menwue. Pemenne
3a/1a4, WUTIOCTPUPYIOIITUX
CBSI3U MEXIY Pa3InIHBIMHU
TeMaMH Kypca

95

[ToBTOpEeHue n
00o00menwue. Pemenne
3a/1a4, WUTIOCTPUPYIOIITUX
CBSI3U MEXY Pa3InIHBIMHU
TeMaMH Kypca

96

IToBTOpEeHue
00o00menwue. Pemenne
3a/1a4, WUTIOCTPUPYIOIITUX
CBSI3U MEXY Pa3TnIHBIMHU
TeMaMH Kypca

97

[ToBTOpEeHuE 1
00o00menwue. Pemenne
3a/1a4, WUTIOCTPUPYIOIITUX
CBSI3U MEXY Pa3TnIHBIMHU
TeMaMH Kypca

98

[ToBTOpEeHue
00o00menwue. Permenne
3a/1a4, WUTIOCTPUPYIOIITUX
CBSI3U MEXY Pa3InIHBIMHU
TeMaMH Kypca

99

[ToBTOpEeHue n




o0o0Omenue. Pemrenue
3aJ1a4, WUTFOCTPUPYIOITIX
CBSI3M MEXKY Pa3TMYHBIMH
TeMaMH Kypca

100

[ToBTOpEeHue n
00o0menwue. Pemenne
3a/1a4, WLTIOCTPUPYIOITUX
CBSI3U MEXIY Pa3InIHBIMHU
TeMaMH Kypca

101

Hrtorosast KOHTpOJIbHAS
paborta

102

IToBTOpEeHuE 1
o6o6meHue. Pemenne
3a/1a4, WUTIOCTPUPYIOLIUX
CBSI3M MEXIY Pa3IMYHbIMU
TeMaMu Kypca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




8 KVIACC

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThbI

IIpakTH4eckue
padoThI

Jara
U3y4eHust

JIEKTPOHHbBIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

[Tapamienorpamm, ero
MIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
MIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
IpU3HAKU U CBOMCTBA

[Tapamienorpamm, ero
IIPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero
MIPU3HAKU U CBOMCTBA

[IpsimoyroiabHUK, poMO,
KBaJpaT, UX MPU3HAKU U
CBOMCTBA

[IpsimoyroibHUK, poMO,
KBaJ[paT, UX MPU3HAKH U
CBOMCTBa

[IpsiMoyroabHUK, pOMO,
KBaJ[paT, UX MPU3HAKH U
CBOMCTBA

[IpssmoyroiapHUK, poMO,
KBaJIpaT, UX NIPU3HAKU U
CBOMCTBA




10 CpenHsist TUHUS TPEyTOJIbHUKA 1

11 CpenHsist TMHUSA TpeyroJIbHUKA 1
Tpanemus. PaBHoOeapeHHAst

12 Tpanenus, €€ CBOWCTBa U 1
NpU3HAKU
Tpaneuus. PaBHoOenpennas

13 Tpanenus, e€ CBONCTBa U 1
MIPU3HAKU

14 [IpssMmoyronpHas Tpanenus 1

15 CpenHsist TMHUS Tpanenuu 1

16 Teopema Paneca 1

17 Teopema ®aneca |

13 Teopema o |
IPONOPLUOHATIBHBIX OTPE3KAX

19 Teopema o 1
IIPONOPLMOHAIIBHBIX OTPE3KaxX

20 LlenTp macc TpeyrojibHUKA 1

21 LleHTpanpHO-CHUMMETPUYHBIE 1
¢burypsl

” KontponbHast pabota o Teme 1
"YeTbIpEXyroJbHUKN"

7 [Tonobue TpeyroapHUKOB, |
kod(purmeHT mogoous

24 [TooGue TpeyrobHUKOB, |
ko3¢ HULIMEeHT moa00us

)5 [Ipu3znaku noxoOus 1

TPCYIrOJIbHUKOB




[Ipu3naku momooust

26
TPEYTroJbHUKOB

7 [Mpu3naku momodus
TPEYTOJILHUKOB

78 [Tpu3naku nmomoous
TPEYroJbHUKOB

29 [Ipu3naku momooust
TPEYTOJILHUKOB

30 [Tpu3naku nomobus
TPEYTOJILHUKOB

31 [Ipumenenue mompodust npu
peIlIeHNH MPAKTUYECKUX 3a/1a4

1 [Ipumenenue nonpodust npu
pelIeHIH MTPAKTUIECKHUX 3a/1a9

1 [Ipumenenne nogo6us npu
pelIeHNH TPAKTUYECKHX 3a/1a4

14 [Ipumenenue nmompodust npu
pellIeHNH MPAKTUYECKUX 3a/1a4

35 [Ipumenenue nonodust npu
pelIeHIH MPAKTUIECKHUX 3a/1a9

36 [Ipumenenue nogo6us npu
pElIeHNN PAKTHYECKHX 3a1a4
BBenenue nmoustus

37 npeoOpa3oBaHus MOA00US U
HOJOOHBIX HUTYD
KonTponbHas pabota no teme

38 \ "

ITomoOue
39 [Tonstue mnomaau. ColicTBa




IJIOIIAIeH TEOMETPUYECKHUX
duryp

40

TTonsarue momanu. CBoiicTBa
IUIOIIAZEH TEOMETPUYECKUX

duryp

41

TToustue mwiomanu. CBoicTBa
IUIOLIAZIEN TEOMETPUUECKUX

duryp

42

[Ipocreiimue hopmybl s
TUIOIIA/IA TPEYTOJIbHUKA,
napasuieiorpaMma, pomoa u
Tpaneuuu

43

[Ipocreitmme Gopmybl s
TUTOIIA/IA TPEYTOJIbHHKA,
napajiesiorpaMma, pomoa u
Tpaneuuu

44

[Ipocreiimume hopmynbl ams
IUTIOINAN TPEYTOJIbHUKA,
napaJjenorpaMma, pomoa u
Tparnenuu

45

[Ipocreiimme hopmMysl s
TUTOIIAIN TPEYTOJIbHUKA,
napasuiesorpamMmma, pomoa u
Tparnenuu

46

[pocreiimme hopmMysl s
TUTOIIAIN TPEYTOJIbHUKA,
napajuiesiorpamMmma, pomoa u
Tparenuu




47

[Ipocreiimme hopmynbl amns
IUTIOIIAN TPEYTOJIbHUKA,
napaJjenorpaMma, pomoa u
Tparnenuu

48

[pocreiimme hopmMyIsl s
TUTOIIAIA TPEYTOJIbHUKA,
napajuiesorpamMmma, pomoa u
Tparnenuu

49

[pocreiimme hopMymbl st
TUTOIIAIN TPEYTOJIbHUKA,
napasuiesiorpamMmma, pomoa u
Tparenuu

50

[pocreiitme hopMyIsl a7
IUIOIIAIU TPEYTOJIbHUKA,
napasuiesorpamMmma, pom0a u
Tpaneuuu

51

[Tnomaau motoOHBIX Guryp

52

[Tnomanu mogoOHBIX Guryp

53

[Tnomaau momoOHBIX GuUryp

54

KontponbHas paboTa mo teme
"TTomans"

55

Teopema ITudaropa

56

[IpumeHeHne TeopeMsl
[Mudaropa npu perieHuu
MPAKTUYECKHX 33124

57

[IpumeHeHne Teopemsl
[Mudaropa npu pemeHun
NPaKTHYECKUX 3a7a4




58

[IpumeHeHne Teopemsl
[Tudaropa npu pemeHnn
IIPAKTUYECKUX 3a7a4

59

[IpumeHeHue TeopemMsl
[Mudaropa npu penieHnu
MPaKTUYECKHX 3a]a4

60

[IpumeHeHne TeopeMsl
[Mudaropa npu perieHnu
NPaKTUYECKUX 3a/1a4

61

[IponopuroHanbHbIE OTPE3KU
B IIPSIMOYTOJILHOM
TPEYTroJIbHUKE

62

[IponopumonanbHbIe OTPE3KU
B IIPSIMOYTOJIBHOM
TPEyroJIbHUKE

63

[IponiopumoHanbHbIE OTPE3KU
B MPSIMOYTOJIbHOM
TPEYTOJIbHUKE

64

[IponopumoHanbHbIE OTPEZKU
B NIPSIMOYTOJIbHOM
TPEYTrOJIbHUKE

65

[IponopunoHanbHbIE OTPE3KH
B IIPSIMOYTOJIBHOM
TPEYTrOJIbHUKE

66

[TponopiinoHanbHbIe OTPE3KU
B IIPSIMOYTOJILHOM
TPEYTroJIbHUKE

67

CuHyc, KOCHHYC, TAHT€HC U




KOTaHT'€HC OCTPOro yria
MPSIMOYTOJILHOTO
TpeyrojbHUKa

68

CuHnyc, KOCUHYC, TAHT€HC U
KOTAQHI€HC OCTPOTO yIiIa
MPSIMOYTOJIBHOTO
TPEYyTroJbHUKA

69

CuHnyc, KOCUHYC, TAHT€HC U
KOTaQHI€HC OCTPOTO yIiia
MPSIMOYTOJIBHOTO
TPEyTOJbHUKA

70

Tpuronomerpuueckue
¢ynkuuu yrios B 30°, 45° u
60°

71

Tpuronomerpuueckue
¢yskuun yrios B 30°, 45° u
60°

72

KontponbHas padoTa mo Teme
"Teopema Iludaropa u Havana
TpUroHomeTpuun"

73

Brnucanubie U IEHTpaIbHBIE
YTJIBI

74

BriucanHble U LIEHTpaIbHBIE
YTJIBL

75

Brivcanusie U 1ieHTpaibHbIE
yTIIBI

76

Bnucanubie U IEHTpaIbHBIE
YTJIBL




Yron Mmexay KacatelbHOU 1

77 .
Xopaou

73 Yros Mexay KacaTeJIbHOU U
XOpIor

79 Vsl Mexay XxopaamMu u
CEeKYLIUMU

20 VYTIibl MEXIY XOpAaMU U
CEKyIIUMHU

21 BnucanHble U onMcaHHbIE
YETBIPEXYTOJIBHUKU

2 Bnucannbie u onucaHHbIe
YETBIPEXYTOJIbHUKU
CBolicTBa U NPU3HAKU

83 BIMCAHHOTO
YeTBIPEXYTOIBHUKA
CBolicTBa U PU3HAKU

84 BIIMCAHHOTO
YEeTBIPEXYTOJIbBHUKA
CBolicTBa U IPU3HAKU

85 BIINCAHHOTO
YEeTBIPEXYTOJIbHUKA
CaolicTBa M MPU3HAKU

86 BIIMCAHHOTO
YETBIPEXYTOJIbHUKA

%7 BzaumHoe pacnionoxenue
JIBYX OKPYKHOCTEH

28 B3anMHOe pacnionoxenue

JIBYX OKPYKHOCTEU




89

Kacanue okpyxHoCTEN

90

Kacanune okxpyxHOCcTEN

91

OO6mme kacaTeabHbIE K IBYM
OKPYXHOCTSIM

92

KonTponbhast padbota no teme
"VTIIbl U 4EThIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPY>KHOCTbHIO"

93

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amay,
WLUTIOCTPUPYIOIIUX CBS3H
MEKJTy Pa3INuHBIMH TEMaMH

Kypca

94

[ToBTOpenue u o6oO0IIeHNE.
Pemenue 3amay,
WLUTIOCTPUPYIOIINUX CBS3H
MEX/Ty Pa3IUuHBIMH TEMaMH

Kypca

95

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amay,
WLTIOCTPUPYIOIIUX CBSA3U
MEX/Ty Pa3IUuHBIMH TEMaMH

Kypca

96

[ToBTOpenue u o6oO0IIEeHNE.
Pemenue 3amay,
WLTIOCTPUPYIOIIUX CBSA3H
MEXY pa3InYHbIMU TEMaMU

Kypca

97

[ToBTOpenue u o6o0IIeHNE.




Pemenne 3amau,
WUTIOCTPUPYIOIIUX CBA3U
MEXK]ly pa3IMyHbIMU TeMaMu

Kypca

98

[ToBTOpEeHUe u 06001IEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBA3H
MEXY Pa3IU4YHbIMUA TEMaMU

Kypca

99

[ToBTOpEeHuUe u 06001IIEHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBSA3H
MEXY Pa3IU4YHbIMUA TEMaMU

Kypca

100

[ToBTOpEeHue u 06001IIEeHNE.
Pemenne 3amau,
WUTIOCTPUPYIOIINX CBS3H
MEXY Pa3IU4YHbIMUA TEMaMU

Kypca

101

Hrtorosast KOHTpOJIbHAS
paborta

102

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
WUTIOCTPUPYOIIMX CBSI3H
MCXKIY pasIMYHbIMU TCMaMH

Kypca

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

102




9 KJIACC

Ne
/o

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIe

Bcero
padoThbI

IIpakTH4eckue
padoThI

Jara
U3y4eHust

JIEKTPOHHbBIE
nudposbie
oOpa3oBaTejibHbIEC

pecypchl

CuHyc, KOCHHYC, TaHT'€HC
yriaos ot 0 go 180°

OcHoBHOE
TPUTOHOMETPHUECKOE
TOXKJIECTBO

DopMyJIbl IPUBEACHUS

@opMyIIbl IPUBEICHUS

Pemienue TpeyronbHUKOB.
Teopema KocuHyCcOB

Pemrenne TpeyroibHUKOB.
Teopema KOCHHYCOB

Teopema cuHyCcOB

Teopema cuHycOB

Pemrenne npakruyeckux 3agad
C UCIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB Y TEOPEMBI
CHUHYCOB

10

Pemenue npaktuyeckux 3anay
C UCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI
CHHYCOB

11

Pemenue MPaKTUYCCKUX 3ala4d




C UCIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB U TE€OPEMBI
CHUHYCOB

12

Pemenne npakruueckux 3agad
C UCIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB ¥ TEOPEMBI
CHHYCOB

13

Tpuronomerpuueckue
(hopMyIIBI IS THIOLIAIN
TPEyroJbHHKA,
napajuiesiorpaMmma

14

Tpuronomerpuyeckue
(hopMyJIBI TS TIIIOIIA TN
TPEyroJbHHKA,
rapajuiesorpaMmMa

15

Tpuronomerpuyeckue
(hopMyIIBI IS TIIIOIIA TN
TPEYroJbHHKA,
napaJenorpaMma

16

Tpuronomerpudeckue
(hopMyIIBI 17151 TTOIATN
TPEYTOJIbHUKA,
napajiesorpaMmma

17

®opmyna ['epona

18

®opmyna ['epona

19

®opmyna ['epona

20

®opmyiia miIomaIu
BBIITYKJIOTO




YETBIPEXYTOJIbBHUKA

®dopmyna mIomau

21 BBIITYKJIOTO 1
YEeTBIPEXYTOJIbHUKA

” KontponbHas pabota o Teme |
"Pemienue TpeyrojabHUKOB"

7 Xopapl 1 TO00HBIE |
TPEYTrOJIbHUKU B OKPYKHOCTH

24 Teopema o0 npousBeeHUU |
OTPE3KOB XOPJ

)5 Teopema o npousBeaeHUN |
OTPE3KOB XOPJ

2% TeopeMsl 0 IPOU3BEICHUN |
OTPE3KOB CEKYIINX

7 TeopeMsl 0 IPOU3BEIECHUH |
OTPE3KOB CEKYIINX

)3 Teopema o IiBaz[paTe 1
KacaTeJIbHON

29 Teopema o IiBaI[paTe |
KacaTeabHOU

30 Teopembl UeBbl 1 MeHnenas 1

31 Teopemsl UeBsl 1 Menenas 1

32 Teopembl UeBbl 1 Menenas 1

33 ITonsiTve 0 romoreTnn 1

34 KonTponbHas padora no teme |
"TTonobue TpeyroiabHUKOB"

35 YpaBHeHue npsamoit Ha 1




IJTOCKOCTH. YTJIOBOM
Kod(ppurmenT u cBOOOTHBII
YJIeH, UX TeOMEeTPUYECKUN
CMBICTT

36

YpaBHeHHE IPSIMOM Ha
IJTOCKOCTH. YTJIOBOM
Ko2(ppuImeHT u cBOOOTHBII
YJIeH, UX TeOMEeTPUYECKUN
CMBICTT

37

[TapannensHOCTD 1
MEePICHIUKYISIPHOCTD MTPSMBIX
(duepe3 yriioBou

K03 puIeHT)

38

YpaBHEHHE OKPYKHOCTH

39

Haxoxnaenue nepeceueHuit
OKPY’KHOCTEH U NPSIMBIX B
KOOpJAMHATAX

40

Haxoxnenue nepeceyenuii
OKPYKHOCTEH U MPSIMBIX B
KOOpAMHATAX

41

dopMya pacCTOSHUSA OT
TOYKH J0 MPSIMOH

42

[Inomane napamienorpamMmma B
KOOpJUHATaX, TOHSATHE 00
OPUEHTUPOBAHHON MIIOIIAIN

43

HpI/IMCHeHI/Ie MECTOJa
KOOpAHWHAT B MIPAKTUYCCKU-
OPHUCHTHPOBAHHBIX




TCOMETPHUICCKUX 3aaadax

44

KonrtponbHas pabora o Teme
"Meton koopauHar"

45

BekTopsbl Ha MII0CKOCTH

46

CroskeHue U BEIYUTAaHUE
BEKTOPOB — IpaBuia
TPEYTOJIbHUKA U
rapasuiesiorpaMma

47

CroskeHue U BEIYNTaHUE
BEKTOPOB — TIPaBHJIa
TPEYTOJIbHUKA U
napajuiesiorpaMmma

48

YMHOXEHHE BCKTOpPA Ha
YHuCJI0

49

Koopaunartsl BekTopa

50

CroskeHue ¥ BEIYUTAaHUE
BEKTOPOB, YMHOXKEHHUE
BEKTOpa Ha YHCJIO B
KOOPJMHATAX

51

CroskeHue U BEIYUTaHUE
BEKTOPOB, YMHOKCHHE
BEKTOPA Ha YHCIIO B
KOOpIUHATaX

52

[IpumeHeHnEe BEKTOPOB B
¢u3nke, HEHTP Macc

53

[TonsTue o 6a3uce (Ha
TUTOCKOCTH). Pa3noxenus
BEKTOPOB 110 Oa3ucy




54

[TonsTue o 6a3uce (Ha
MJIOCKOCTH). Paznoxkenus
BEKTOPOB 110 Oa3ucy

55

[Tonstre o 0a3uce (Ha
IJI0CKOCTH). Pa3noskenus
BEKTOPOB 110 0azucy

56

CkansipHO€ IPOU3BEIEHUE
BEKTOPOB, T€OMETPUYECKUI
CMBICT U BBIPDAJKEHUE B
JIEKapTOBBIX KOOpJMHATAX

57

JucTpuOyTUBHOCTh
CKaJISIPHOTO IIPOU3BEICHUS

58

CxansapHO€ NPOU3BEICHHUE U
pOEIUPOBaHUE

59

[IpuMeHeHne CKaIsIpHOTO
IIPOU3BEICHUS BEKTOPOB IS
HAaxO0KJICHHUs JUIUH U YTJIOB

60

HpI/IMCHCHI/IC CKaJIIpHOT'O
IPOU3BCACHUS BCKTOPOB JIA
HaxXOXKACHUA OJIMH U YIJIOB

61

[IpumeHeHue ckaasipHOTO
MIPOU3BEICHUS] BEKTOPOB AJIsI
HaXO0XJACHUS JUIMH U YTJIOB

62

Pemrenne reometpuueckux
3aJa4 ¢ MOMOUIbIO CKAJISIPHOTO
POU3BEAECHUS

63

Pewmenne reomeTpuueckux
3aJa4 ¢ IOMOULIbIO CKAJISIPHOTO




MPOU3BEICHUS

KonrtponbHas pabora o Teme

64 "BexTops!" !
[IpaBunbHbIE

65 MHOTOYTOJIbHUKH, 1
BBIYUCIICHUE UX HJIEMEHTOB
[IpaBunbHBIE

66 MHOT'OYT'OJIbHHKH, 1
BBIUHMCIICHUE UX JIEMEHTOB
[IpaBunbHbBIE

67 MHOTOYTOJIbHUKH, 1
BBIUMCJIEHUE UX JIEMEHTOB
IIpaBunbHBIE

68 MHOT'OYTOJIbHUKH, 1
BBIUMCJIEHUE UX JIEMEHTOB

69 Ywucino m v JjuHa OKPY>KHOCTH 1

70 Yucno ¥ UIMHA OKPYKHOCTU 1

71 JlnvHa 1yru OKpy»KHOCTH 1

72 JInvHa 1yru OKpyKHOCTH 1

73 Pannannas mepa yria 1

74 Pannannas mepa yria 1
[Inomanp kpyra u ero

75 9JIEMEHTOB (CEKTOpa U 1
CErMEHTA)
[Inomans kpyra u ero

76 3JIEMEHTOB (CEeKTOopa U |
CETMEHTA)

77 [lnomane kpyra u ero 1




3JIEMEHTOB (CEKTOpa U
CErMeHTA)

Briuucnenne NEpuMETPOB U
wiomaneit puryp,

8 BKJIFOYAIOLIUX JIEMEHTBI
KpyTa
Brruncnenue nepumMeTpoB u

79 iomazeu puryp,
BKJIFOUYAIOLIUX AJIEMEHTHI
KpyTa
KonTponsnas no reme "Jlnuna

80 OKPY>KHOCTH U TUIOLIAJb
Kpyra"

81 LenTpanbHas cuMMeTpus

%) [lenTpanbHO-CUMMETPUYHBIE
burypsl

83 [ToBoport

84 OceBas cummeTpust

%5 durypsl, CHMMETPUYHBIE
OTHOCHUTEIILHO HEKOTOPOH OCH

86 [TapannenbHbIN EPEHOC

%7 [TonsiTue nBUXKEHUS U €10
CBOMCTBA

88 PaBenctBo duryp
[IposiBneHus: cummeTpuu B

89 MPUPOAE, )KUBOIUCH,
CKYJIBIITYpE, apXUTEKType

90 Komnosumuu asuxenuit




(mpocreiiue npumMepsl)

91

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIIUX CBSA3H
MEX/Ty Pa3IudHBIMU TEMaMHU

Kypca

92

[ToBTOpenue u o0oO0IIeHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIIUX CBSA3U
MEXY pa3InYHbIMU TEMaMU

Kypca

93

[ToBTOpenue u o0oO0IIeHNE.
Pemenue 3amau,
WLTIOCTPUPYIOIIUX CBS3H
MEXY pa3InIHbIMU TEMaMU

Kypca

94

[ToBTOpenue u o6oOIIeHNE.
Pemenue 3amau,
WUTIOCTPUPYIOIIMX CBSI3H
MCXKIAY pa3sIMYHbIMU TEMaMH

Kypca

95

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
WUTIOCTPUPYOIIMX CBSI3H
MCXKIY pasIMYHbIMU TCMaMH

Kypca

96

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
WUTIOCTPUPYIOLIMX CBSI3H




MCXKIAY pa3siIMYHbBIMU TEMaMH
Kypca

97

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
WLTIOCTPUPYOIIMX CBSI3H
MCXKIAY pa3IMYHBIMU TEMaMH

Kypca

98

[ToBTOpenue u o6oO0IIeHNE.
Pemenue 3amau,
WLTFOCTPUPYIOIIUX CBSI3H
MCXKIY pa3sIMYHBIMU TEMaMH

Kypca

99

[ToBTOpenue u o6oOIIeHNE.
Pemenne 3amau,
WLTFOCTPUPYIOIIUX CBSI3H
MCXKIAY pa3IMYHBIMU TEMaMH

Kypca

100

[ToBTOpenue u o6o0IIeHNE.
Pemenue 3amau,
WLTFOCTPUPYIOIIUX CBSI3H
MCXKIY pa3IMYHBIMU TEMaMH

Kypca

101

Hrorosast KOHTpOIbHAS
paborta

102

[ToBTOpEeHME M 000OIIEHNE.
Pemenue 3anay,
WJUTIOCTPUPYIOIINX CBS3H
MEXIy pa3IndHBIMUA TEMaMH

Kypca




OBILEE KOJIMYECTBO YACOB
I10 ITIPOT'PAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI V1A YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET






