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HOACHUTEJBbHASA 3AIINCKA

['eomeTpusi Kak OJMH HM3 OCHOBHBIX Pa3JEiOB IIKOJBHOW MaTeMaTHKH,
UMEIOLINI CBOEH LIEbI0 00ECTIEUNTh U3YUEHHE CBOMCTB U Pa3MEPOB PUIYp, UX
OTHOIIEHWH M B3aUMHOE pACIOJIOKEHUE, OIUPAECTCd Ha JIOTUYECKYIO,
J0Ka3aTeNIbHYIO0 JIMHUIO. [[EeHHOCTh M3y4eHHs] TEOMETPUH HA YPOBHE OCHOBHOIO
oOmero o00pa3oBaHMs 3aKJIIOYAETCS B TOM, 4YTO OOYyYaroIIUWCA YYUTCSH
POBOJNUTH J0Ka3aTelIbHbIE paccyxaeHus, CTPOUTH JIOTUYECKHE
YMO3aKJIIOUEHHUs, JOKa3blBaThb  WCTUHHBIE  YTBEPKIEHUS U  CTPOUTH
KOHTPHPHUMEPBI K JIO)KHBIM, IIPOBOJUTH PACCYKJIECHHUS «OT IPOTUBHOIOY,
OTJINYaTh CBOWMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH OOpaTHBIE YTBEPHKIACHHUS.
Oco0oe 3HaueHHE JOKa3aTeNlbHAsl JIMHHUS UMEET I YIIIyOlNE€HHOrO M3y4EeHUS
MaTeMaTHKH.

Ilenpr0 wW3yuyeHUsT TEOMETPUM SBIIETCS  MCIOJIB30BaHME €€  Kak
MHCTPYMEHTA INPU PEIICHUH KaK MaTeMAaTHUYECKHUX, TaK U MPAKTUYECKHUX 3a/ad,
BCTpEYAIOUIUXCS B peaJbHOM KU3HHU. OOydaroIMiicss AOHKEH HayYUThCs
ONpEeNeNsITh T€OMETPUYECKYI0 (UTYpy, ONUCHIBATH CIOBAMH YEPTEXK WIU
PUCYHOK, HalTH IUIOLIAJb 3€MEJIbHOTO y4acTKa, pacCUUTHIBATH HEOOXOAUMYIO
JUIMHY ONTOBOJOKOHHOTO KabOenss win TpedyeMble pa3Mepbl Trapaxa Jis
aBTOMOOUJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIWTEIbHAS JIMHUA B
u3ydyeHun reomerpuu. Ilpu pemeHnn 3amay  MNPaAKTHUECKOTO XapakTepa
oOyyaroluics y4uTCsd CTPOUTh MaTeMaTHUYECKUE MOJEIU  peabHbIX
KU3HEHHBIX CUTYyalMil, TPOBOJUTH BBIYMCIICHUS W OLEHUBATh aJE€KBATHOCTH
NOJIyYEHHOTO pe3yibTaTa.

Oco0eHHOCTh y4eOHOro Kypca YriyOJEHHOTO U3YYEHUS] TE€OMETPUU
COCTOUT B TOM, UYTO OOYy4arolUecss HE MPOCTO 3HAKOMSTCSA C OMpenesIEHHBIMU
HNOHATUSAMH, & YBEPEHHO OBJIAAEBaOT UMH. CyllECTBYIOIIHME TEMBI IIPOTPAMMBI
0a30BOro Kypca TreOMETpUM H3y4yaloTcs Ha Oosee IIyOOKOM YpOBHE, a
oOyyarormuecs: TpuoOpeTaroT YMEHUS, TTOMOTAIOIIUE UM YBEPEHHO MPUMEHSATH
CBOM 3HaHUSl HE TOJILKO B MaTeMaTHKe, HO U B CMEXHBIX MpEeAMETaX, MPexKIe
Bcero gusuke U nHGOpPMATHUKE, a TAKXKE MOJIb30BATHCA MOTYYEHHBIMU 3HAHUSIMU
IIPU PELIEHUN IPAKTUYECKUX 3a]a4.

CornacHo y4yeOHOMY miaHy B /—9 Kiaccax H3ydaercs YIrIyOJIEHHBIH
yueOHbI Kypc «['eomeTpusi», KOTOPBIM BKJIIOYAET CIEAYIOIIUE OCHOBHBIC
paszaensl COACPKAHUS: «Hayvaa TEOMETPUMNY, «TpeyroabHUKu»,
«OKpYKHOCTB?, «HeThIpEXYTOILHUKNY, «ITogoGuey, «ONEeMEHTHI
TpuroHoMerpumn», «llnomaan», a takxke «Merox koopauHar», «BekTopbD»,
«IIpeoOpa3oBaHus IIOCKOCTH.



Ha m3ydenue yueOHOTO Kypca «l'eomerpusi» orBogutcsi 306 yacoB: B 7
kiacce — 102 gaca (3 yaca B Hezenmo), B 8 kimacce — 102 gaca (3 yaca B Hefienio),
B 9 knacce — 102 ygaca (3 yaca B He/IeINIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hayajia reomerpun

Hctopuss BO3HMKHOBEHMsSI M Pa3BUTHSA reomeTpuu. HayanpHble NOHATHA
reoMerpud. Touka, mpsimMasi, oTpe3ok, Jyd. [loHstue o0 akcuome, Teopeme,
J0Ka3aTeIbCTBE, ONPEICICHUN.

B3anMHOE pacnosoxeHHe TO4eK Ha npsmoiul. Mi3smepeHue ImHbl OTpe3Ka,
PAcCTOSHUE MEXAY TOUYKAMM.

[Tonymnockocte W yros. Bunael yrnos. M3mepeHue BEIWYMH YIJIOB.
BeprukanbHbele W cMexHble yribl. IlapamiensHple W NEpPIECHIUKYJISPHBIE
npsiMble. PaccTosgHue OT TOYKH 10 IpsiMOM. buccexrpuca yria.

Jlomanas. Buael nomansix. JInuHa nomanoil. Muroroyronsauku. [lepumetp
MHOTOYroJibHUKa. [IOHSATHE O BBIMYKIIBIX ¥ HEBBITYKJIBIX MHOTOYT'OJIBHUKAX.

[lepBuuHbIE NpEACTAaBICHUS O paBEHCTBE (QUTYp, UX PaCIOIOKEHUH,
CUMMETPUH.

IIpocrenmmue nnocrpoenus. MTHCTpyMEHTBI ISl UBMEPEHUN U IIOCTPOCHUM.

TpeyrojabHuKku

Buapl TpeyrosbHUKOB: OCTPOYTOJIbHBIE, NIPSAMOYIOJIBHBIE, TYIIOYT'OJIbHBIE,
paBHOOEJpEHHbIE, pPABHOCTOpPOHHME. Mennana, OuccekTpuca U BBICOTa
TPEYrOoJbHUKA.

PaBeHnctBo TpeyronpHukoB. IlepBbli W BTOPOM MNpPHU3HAKKM pPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W HMX CcBoMcTBa. I[lpu3Hak
PaBHOOEIPEHHOTO TPEYTroJdbHUKA. TpeTHil NpU3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHOILIEHUSsT MEXy CTOPOHAMM M YIVIAMH TpeyrojbHuka. HepaBeHCTBO
TpeyrojibHuKa. HepaBeHCTBO O JNIMHE IOMAHOM.

Cummetpuunbie ¢Gurypsl. OCHOBHBIE CBOWCTBAa OCEBOM CHMMETpPHH.
IIprMepbl CHUMMETPHUH B OKPYIKAIOLIEM MHUPE.

IHapannensHbie npsimbie. CyMMa yIrii0B MHOTOYT0JIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUSA O NOcTysnare EBkinaa
1 0 ponu JIo6a4eBCKOTO B OTKPBITUM HEEBKINIO0BOM Treomerpuu. CBONCTBA U
NPU3HAKKA TapajulesibHbIX NpsAMbIX. CymMMa yrjioB TpeyrojbHuUKa. BHemHue
yribel TpeyrojibHuka. CyMMa BHYTPEHHHMX YIJIOB MHOTIOYIOJIBHUKA U CyMMa
BHEIIHUX YIJIOB BBIIYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHble TPEYroJAbHUKHU



IIpu3Haky paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [lepnenqukysp u
HakJIOHHas. CBOMCTBO MeUaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHOM
K runoteHyse. [IpsMoyronabHblil TPEYroNbHUK ¢ yriaoM B 30°.

OkpyxkHOCTH

IIoHATHS OKPYKHOCTH M Kpyra. DJIEMEHTBI OKPYXXHOCTH M Kpyra: LEHTD,
paauyc, quaMeTp, XopJa, X CBOKCTBA. B3anMHOE pacrnosioKeHHe OKpPYKHOCTH
u npsmon. KacarenpHas U ceKymas K OKpYKHOCTH. OKpY»KHOCTb, BIIMCAaHHAs B
yrodt. [Ipocreimme nocTpoeHus ¢ TOMOIIBIO HUPKYJIS U JTUHEUKHU.

I'eomeTprueckue MecTa TOYEK

[lonsiTHE O reomeTpuuecKoM MecTe TodeK. [IpuMepsl reoMeTpudecKux
MECT TOYEK Ha IUIOCKOCTH. buccekrpuca yriia u cepeaAuHHbIA NEPIEHIUKYJISP K
OTpE3Ky Kak TIeOMeTpUYecKHe MecTa Touek. OmnucaHHas OKPYKHOCTh
TPEYTOJbHUKA, €€ LEHTP. METoI reOMEeTPUYECKUX MECT TOYEK NPHU PEIICHUH
r€OMETPUYECKUX 3a1ay.

IlocTpoeHus ¢ MOMOIUBIO HMPKYJISA U THHEHKH

Hcropuueckue ceenenrsi. OO0OCHOBaHUS MPOCTEHIINX NOCTPOEHUH, TaIlbI
3a/1a4M HA MOCTPOEHUS, PELICHUE 33/1a4 HAa TOCTPOCHUE LIUPKYJIEM U JINHENKOU.

8 KJIACC

YeTbIpEéXyroJibHUKHU

[Tapannenorpamm, ero mpu3Haku W cBoicTBa. [IpAMoOyroiabHUK, pomoO,
KBaJIpaT, UX MPU3HAKK U CBOMCTBa. Tpamnenus. PaBHoOenpenHas tpamenus, €
cBOKcCTBA U npu3Haku. [IpsamoyroneHas Tpanenus. CpenHss TMHUSA TPaneLunH.

Cpennsisg nuHUS TPEYTroJbHUKA. MeTOl yIBOCHUS MEIUAHbl TPEYTOJbHUKA.
Teopema o riepeceyeHun MeAUaH TPEYTroJIbHUKA.

Teopema daneca, TeopeMa O MNPOMOPLMOHAIBHBIX OTpe3kax. Teopema
Bapunbona 1151 TpOM3BOIBHOTO YETHIPEXYTOJIBHUKA.

[leHTpabHO-CUMMETPUYHBIC (DUTYPBHI.

IHoxooue

[Tonobue TpeyroapHukoB, kKodhduimeHtT noaodusa. IlpuzHaku momoOus
TPEYroJbHUKOB. [IpuMeHeHue mMoAo0us MpU PEHICHUH TEOMETPUYECKUX U
MPAKTUYECKUX 3a/a4.

ILiowans

[Tonsitue o muomaan. CBoiicTBa IMIIOMAMEH TE€OMETPUUYECKUX (UTYP.
[Ipocreitmme GopmMyIibl A MIIOIIAANA TPEYTOIbHUKA, MTapauieorpaMmma, pomoa
u Tpaneruu. Ilmomaam mnomobupix  ¢uryp. OTHomIeHWE  IUIOMIAIEH
TPEYTOJIbHUKOB.



Teopema IIngaropa

Teopema Iludaropa. Ilpumenenue Tteopembl I[ludaropa mpu pemeHun
MPAKTUYECKHX 3aJ1ad.

DJieMeHThI TPUTOHOMETPHHU

CuHyC, KOCUHYC, TaHT'€HC M KOTAHIE€HC OCTPOTO yIjia MPSAMOYTOJIbHOTO
TpeyrojabHuka. TpuroHomerpudeckue ¢ynkiuu yriaoB B 30° 45° u 60°.
[IponoprinoHanbHbIe OTPE3KU B MPSAMOYTOJIEHOM TPEYTOJIBHUKE.

Yriibl 4 4eTHIPEXYTOJbHIUKH, CBSI3AHHbIE C OKPY’KHOCTBIO

Bnucannbie U 1eHTpalIbHbIE YIJIbI, YTOJI MEXKIY KacaTeJIbHOW U XOPAOH.
VYrael MeXAy XOpaMu U CeKyIIMMHU. BriucaHHbIE U ONUCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa W YeThIPEXYroibHUKU. CBONCTBa W TMPHU3HAKK BIIMCAHHOTO
4eThIPEXYTobHUKA. B3anMHOe pacmonokeHne IByX OKpykHocTeil. Kacanme
OKpykHOCTeH. OOI1IMe KacaTelIbHbIE K ABYM OKPY>KHOCTSIM.

9 KJIACC

Pemienue TpeyrojibHMKOB

Cunyc, kocunyc, Tanreic yrimoB ot 0° mo 180°. OcHoBHOe
TpUroHOMeTpuueckoe  ToxaectBo.  Dopmynsl  npuBeneHus.  Pemienue
TPEYTrOJIbHUKOB. TeopemMa KOCHMHYCOB M TeOopemMa CHUHYCOB. Pemenue
NPAKTUYECKUX 3a7a4 C MCIOJb30BAHMEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB. Pelienue 3a1a4 reoMeTpuueCcKOr ONTHKH.

Tpuronomerpuueckue  ¢GopMynabl Il IUIOIIAAUM  TPEYroJIbHUKA,
napasiesnorpamma, pom6a, tpanenuu. @opmyna 'epona. dopmyna miomagu
BBIIYKJIOTO YETHIPEXYTOJIbHUKA.

Iono0ue TpeyroJiLHUKOB

Xopapl W TMOAOOHBIE TPEYrOJBHUKH B OKPYXKHOCTH. Teopema o
POU3BEIACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEJICHUU OTPE3KOB CEKYIIUX,
TeopemMa O KBaJpare KacaTeslbHOU. [[puMeHeHne npu pereHny reOMeTpUuYECKux
3anad. Teopembl UeBnl 1 Menenas. [loHsTHE O TOMOTETHH.

MeToa KOOpAUHAT

VYpaBHeHuEe IpsIMOI Ha MIIOCKOCTH. YTIIOBOM KOA(P(ULIHUEHT U CBOOOHBIM
YJIeH, UX TeOMETpUYecKuid cMbIci. [lapainenbHOCTh M MEpHEeHIUKYISIPHOCTD
OpsIMBIX (depe3 yriioBoi Ko UILIMEHT).

YpaBHEeHHE OKpPYXKHOCTH. HaxoxJeHue mnepeceyeHnil OKPYXKHOCTEH U
NpAMBIX B KoopanHaTtax. @opMysia pacCTOSHUA OT TOYKH 110 npsMoi. [limomans
napajjiesiorpaMma B KOOpAMHATaX, MOHSATHE 00 OPUEHTHPOBAHHOW IUIOLIAIM.



[IpumeneHue MeToaa KOOpIWHAT B IPAKTUKO-OPUEHTHPOBAHHBIX
F€OMETPUYECKHX 3a/1a4aX.

Bekropsl

Bekropel Ha mockocTu. CIOXKEHHE W BBIYMTAHUE BEKTOPOB — IpaBUIIA
TPEYrOJbHUKA W TNapauiejiorpaMMma. YMHOXKEHHE BEKTOpa Ha  YHCIIO.
Koopaunate! Bexktopa. CiiokeHHE U BBIYMUTAaHHE BEKTOPOB, YMHOKEHUE BEKTOPA
Ha 4KCIo B koopAuHaTax. [I[pumenenue BeKTopoB B Ghu3HKeE, IIEHTP Macc.

[Tonste o Oazuce (Ha MIOCKOCTH). Pa3nokeHuss BEKTOPOB Mo Oas3ucy.
CkansipHO€ NMpPOMU3BEIECHUE BEKTOPOB, TEOMETPUUECKUN CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTaX. JIuCTpuOYTHBHOCTh CKAJISPHOIO IPOU3BEICHMUS.
CkansipHoe mNpoW3BEACHHE W IpoenupoBaHue. IIprMeHEHHE CKaISIpHOTO
MPOU3BEACHUS BEKTOPOB JUIA HAXOXACHUS JUIMH MW YIIOB. Pemenue
r€OMETPUYECKHX 3a4a4 C IIOMOIIBIO CKAIPHOTO IMPOU3BEACHUS.

JIUINHA OKPYKHOCTH M IVIOLIAAb KPYyra

[IpaBuibHBIE MHOTOYTrOJdbHUKW. JlIMHA OKpyKHOCTU. ['panycHas u
paauaHHas Mepa yria, BBIYMCIEHUE IJIMH AYr OKpyxHocTed. [Imomans kpyra,
ceKkTopa, cermeHta. Mcropuueckue cBefeHUsT 00 U3MEPEHUU  JIJIUHBI
OKPY’KHOCTH M IUIOIIATU KPyTa.

JIBHKEHMS TIIOCKOCTH

LentpansHas  cummerpus.  LleHTpanbHO-CUMMETpUUYHBIE  (PUTYPBHIL.
[ToBopoTr. OceBas cummerpusa. @DUrypel, CUMMETPUYHBIE OTHOCHUTEIIBHO
HEKOTOpOM ocH. [lapayenpHbIi IepeHoc.

[Tonsitue nBukeHUss W ero cpoiictBa. PaBeHnctBo ¢uryp. IlposiBaeHus
CUMMETPUU B NPHUPOJAE, JKUBOIIMCH, CKYJIbOTYype, apxurTekrype. Kommnosuuuu
NBYDKEHUH (TpocTeiime npuMepsl). [I[pumeHnenre B reOMeTpUYECKUX 3aadax.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHS ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTAaThl OCBOCHMS IPOTpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mIaTpHOTHYECKOTO BOCTIMTAHMS:

IIPOSIBJICHUEM HHTEpeca K NPOLIIOMY M HACTOSIIEMY POCCHUHCKOU
MAaT€MaTUKH, UEHHOCTHbIM OTHOIIEHHWEM K JOCTHXKEHUSIM POCCHUHCKHX
MAaTEMAaTUKOB M POCCUICKON MaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
JOCTHKEHHUH B PYTUX HayKax U MPUKIAAHbIX chepax;

2) TPaKIAHCKOT0 U TYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

TOTOBHOCTBIO K BBINIOJIHEHHIO OOS3aHHOCTEW TpakJIaHMHA W pean3aluu
€ro mnpas, MPEACTABICHUEM O MaT€MATHUYECKHX OCHOBAaX (PYHKIMOHUPOBAHMS
pa3IMuYHBIX  CTPYKTYp, SBJICHUN, NpOUEAYp TpaxkIaHCKOro  oOliecTBa
(Hampumep, BBIOOPHI, OIMpPOCHI), TOTOBHOCTBIO K OOCYXACHHUIO 3TUYECKUX
npoOJieM, CBSI3aHHBIX C MNPAKTUYECKUM NPUMEHEHUEM JIOCTH)KEHUH HayKH,
OCO3HAaHUEM BAXHOCTU MOPAIBHO-3THUECKUX MPUHIUIOB B JIE€ATEIbHOCTH
YYEHOTO;

3) TPy10BOT0 BOCTIMTAHUS:

YCTAaHOBKOM Ha AaKTHUBHOE YYacTHE€ B PEIICHUH MPAKTHUYECKUX 3aaad
MaTeMaTU4YeCKOM HaINpaBjIC€HHOCTH, OCO3HAHMEM BAKHOCTH MAaTEMAaTUYECKOIO
00pa3oBaHMs Ha MPOTSHKEHUM BCEW KU3HU AJIA YCHEIIHON NMpodeccuoHanbHON
JESITeIbBHOCTU U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH, OCO3HAHHBIM BHIOOPOM U
NOCTPOCHUEM HWHAUBUAYAIbHOM TPACKTOPUM OO0pa30BaHHUS M KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYECKOT0 BOCIIUTAHUSI:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY H 3CTETHYECKOMY BOCHPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajlay, PelICHUl, pacCyKICHUN, YMEHUIO BUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) meHHOCTelH HAYYHOT0 MO3HAHMS:

OpUEHTalUWEl B JEATEIIBHOCTH Ha COBPEMEHHYK) CHCTEMY HAy4HbBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOIbI
U 0o0IIecTBa, MTOHUMaHUEM MaTeMAaTUYECKOM HayKu Kak cepbl deroBedecKon
NEeATENbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl PA3BUTHS LIMBUIIM3ALUH,
OBJIAJICHUEM S3BIKOM MAaTE€MaTHKHM U MAaTEMaTUYECKOM KyJbTypOH Kak



CPEACTBOM I[IO3HAHUSI MHUpPA, OBJIAJCHUEM HABBIKAMHU HCCIENOBATEIbCKON
NEATEIIbHOCTH;

6) ¢pu3uueckoro BocmuTanus, GOPMUPOBAHNUS KYJIbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArOMOTy YU

TOTOBHOCTBIO IMPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEPECAX CBOETO
3I0pOBbs, BEACHHUS 3J0pOBOro oOpaza KU3HU (340POBOE  IHUTAHHE,
cOQJIaHCUPOBAHHBIM PEXKUM 3aHATUH W OTIbIXa, peEryispHas ¢uznueckas
aKTUBHOCTH), C)OPMUPOBAHHOCTHIO HaBBIKA PEICKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIMIMOKY U TAKOTO )K€ MpaBa JIPYroro YeJI0BeKa;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

OpUEHTallMeld Ha MPUMEHEHHE MATEeMATHYECKUX 3HAHUU M PELICHUS
3a/1a4 B 00JIAaCTU COXPAHHOCTH OKPY>KAIOIIEH Cpeibl, MIIaHUPOBAHMS MTOCTYIKOB
Y OLICHKM UX BO3MOJKHBIX MOCJEACTBUI Il OKPYKAIOIIEH Cpe/ibl, OCOZHAHUEM
IJI00aJIbHOTO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U IMyTeH UX PElICHUS;

8) amanTanuu K H3MEHSIOIHMCS YCJIOBUAM COMHATBLHON W IPUPOTHOT
cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 NPAKTUYECKYIO NEATEIbHOCTh, B TOM
qlyclie YMEHHUE YUWUThCA Yy JpYrux Jojed, npuoOpeTatb B COBMECTHOM
NEATEIbHOCTH HOBBIE 3HAHNS, HABBIKH U KOMIIETCHIIUH U3 OIbITa IPYTUX;

HEOOXOAMMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHUM, (HOPMYyJIHPOBAThH
UJeU, TOHSTHS, TUIOTE3bl 00 OOBEKTaX U SABJICHHSIX, B TOM YHUCIE paHee
HEU3BECTHBIX, OCO3HaBaTh  JA€PUUUTHI  COOCTBEHHBIX  3HAaHUH U
KOMITETEHTHOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYalUlO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPEOYIOUIMH KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMBbIE PEIICHUs] U ACUCTBUSA, (HOPMYIUpPOBaTh U OLEHUBATH PUCKU U
MOCIIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDI

B pesynbraTe 0ocBOEHUS MPOrpaMMBbI [0 MAaTEMaTHKE Ha YPOBHE OCHOBHOTO
oOmero  oOpa3oBanusi y  oOydaromierocss  OynyT  chOpMHpPOBAHbI
MeTanpeMeTHbIe pe3yJibTaThl, XapaKTepU3YIOIIHECs OBJIaJICHHEM
YHUBEPCAJbHBIMU  TO3HABATEIbHBIMU  JCUCTBUAMM,  YHUBEPCAIbHBIMU
KOMMYHHKAaTUBHBIMA  JI€UCTBUSAMH U  YHUBEPCAJIBHBIMU  PETYJISITUBHBIMU
JIEUCTBUSIMH.



ITo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE el CTBHS
Ba3oBble Jijorunyeckue AeicTBHA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKH MaTEMaTHYECKHUX
OOBEKTOB, TIOHATHH, OTHOIICHUH MEXIy TOHATHAMH, (HOPMYIUPOBATH
OTIpeeTICHUS TIOHSITHIA, yCTaHaBINBATh CYIIICCTBCHHBIH IpU3HAK
KJIacCU(UKAIIMU, OCHOBAaHHS [UII OOOOIICHWS W CPaBHCHHS, KPUTEPUU
IPOBOIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (QOopMyIHpoBaTh W  NPeoOpa3oOBBIBATh  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIINE, YCIOBHBIC;

BBISIBIIATH ~ MAaTEMAaTUYECKHE  3aKOHOMEPHOCTHU,  B3aUMOCBSI3U |
npoTuBopeurs B hakTax, JaHHBIX, HAOTIOJEHUAX U YTBEPKACHUSIX, IPEIaraTh
KPUTEPHUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH W MMPOTHBOPEUHH;

JIeNaTh BBIBOJABI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHUKH, JCTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIIOUCHHH 110 aHAJIOTHH;

pa30OupaTh J0Ka3aTeIbCTBA MATEMATUUECKUX YTBEPXKICHUN (IIPSIMBbIE U OT
POTHUBHOI0), TPOBOJUTH CAMOCTOSTENIBHO J0Ka3aTeIhCTBA MaTEMaTUYECKHUX
¢dakTOB, BHICTpaMBaTh apTyYMEHTAIINIO, PUBOAUTH IPUMEPHI U KOHTPIPUMEPHI,
MPUMEHATh METOJ] MaTEeMaTHYCCKON WHAYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyKJIeHus,

BBIOMpATh CMOCOO pemieHus y4uyeOHOW 3amayn (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PpEIICHUSA, BBHIOMpATh HauboJee MOAXOMANUMH C  y4éToM
CaMOCTOSITEITEHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeabckue AelCTBUS:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCJIENOBATEIBCKUI MHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCHl, (DUKCUPYIOIIME MPOTUBOpPEYHE, MPodIIEeMYy,
CaMOCTOSTENILHO yCTaHABJIMBATh MCKOMOE M JIaHHOE, (DOPMHUPOBATh THUIIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MPOBOJIUTH IO CaMOCTOSATEIHFHO COCTABIICHHOMY TIUIaHYy JKCIIEPUMEHT,
MCCJICIOBAHUE TI0 YCTAHOBIIEHHWIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITENIbHO (popMynupoBaTh 000OIIEHUS] U BBIBOJIBI IO Pe3ysibTaTaM
POBEIEHHOTO  HAONIOACHUS, WCCIICIOBAHUSA, JKCIIEPUMEHTAa, OIICHUBATh
JIOCTOBEPHOCTH TIOJYUYCHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIIICHNUIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TIPOIlecca, a TAKXKe BBIIBUTATh
IIPEITOI0KEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATh HEAOCTATOYHOCTh M W30BITOYHOCTh WH(OpPMAIMU, TaHHBIX,

HEOOXOAMMBIX JJIS PEIICHUS 3aa4H;



BbIOMpaTh, aHAJIM3UPOBATH, CUCTEMATU3UPOBATH M HHTEPHPETUPOBATH
MH(POPMALUIO PA3IUYHBIX BUI0B U (OPM IPEICTABICHHUS;

BbIOMpaTh (opMy mpencTaBieHUs HHPOPMAIMH U HILIIOCTPUPOBATH
peliaeMble  3aaud  CXeMaMH, JAdarpaMMaMH, HWHOM Tpadpukod U Ux
KOMOHMHAIUSIMU,

OLIEHMBATh HAJEKHOCTh MHPOPMALIUH 10 KPUTEPUSIM, NPEATIOKEHHBIM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMmyHHKaTHBHBbIE YHMBeEPCAJIbHbIE YUeOHbIe 1eliCTBUS:

BOCIIPUHUMATh U (hOPMYIUPOBATH CYXKIAEHUS B COOTBETCTBUU C YCIOBUAMHU
U LeJIAMH OOILIEHUs, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U MTUCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS MO X0y PELICHUS 3a/1auH,
KOMMEHTHPOBATh MOITYYEHHBIN pe3yibTar;

B X0JI¢ 00CYXJI€HUS 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOM TEMBI,
npoOJsieMbl, pelaeMoil 3aJauu, BBICKAa3blBaTh WJIEH, HAIIEJICHHbIE HAa TIOUCK
pElIeHMs], COMOCTaBIATh CBOM CYXKJEHUS C CYKIECHUAMH JAPYTUX YYaCTHUKOB
auanora, oOHapy»KMBaTh pa3audyKve U CXOJICTBO MO3ULMUN, B KOPPEKTHOU (popme
(opMyIUpPOBATH Pa3HOTIACHS, CBOM BO3PAKECHMUS;

OPENCTaBIATh  PE3yabTaTbl  PEIICHHs  3aJaud,  JIKCIIEPUMEHTA,
MCCJIEIOBAHMSI, TPOEKTA, CAMOCTOATENbHO BBIOMPATh (hOpMAT BBICTYIUICHUS C
y4€TOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;

MMOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U UHANBUIYATbHON
paboThl MpH peuieHUH Y4eOHBIX MaTeMaTHMYeCKHUX 3ajad, NPUHUMATh LEib
COBMECTHOH JESTEeNbHOCTH, IJIaHUPOBATh OPraHMU3AIMI0 COBMECTHOM paloTHl,
pacupenensiaTb BUAbl padoT, JOTOBApUBATHCSA, 00CYKIATh MPOLIECC U PE3ybTaT
paboThl, 000011aTh MHEHUSI HECKOIBKUX JTIOJICH;

y4acTBOBATh B IPYIIOBLIX hopMax paboThI (00CYKIeHNs, 0OMEH MHEHUM,
«MO3TOBBIE LITYPMBI» U UHBIE); BBINOJHATH CBOIO 4YacTh paboOThl U
KOOPJMHHUPOBATh CBOM JICHCTBUS C JAPYTUMHU YJ€eHAMH KOMAaHJbI, OLCHUBATh
KauecTBO pe3ysibTaTa M KauyeCTBO CBOETO BKJIaJa B OOIIMIA pe3yiabTaT Mo
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUYaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHHBeEpPCAJbHbIE Y4eOHbIE JeiiCTBHS
Camoopranusamnus:
BBISIBIISATH MPOOJIEMBI JIJISl PEIICHUS B )KM3HEHHBIX W yUCOHBIX CHUTYyaITUsX,
OPUEHTHUPOBAThCS B  PA3IWYHBIX  MOAXOAAX  MNPUHATHAS  peEHICHUM
(MHOUBHIYaTBbHOE, TPYIIIIOBOE);



CaMOCTOSITEJIBHO COCTAaBJIATH IIJIaH, aITOPUTM pEUICHUs 3aJayd (WIH €ro
4acTh), BBIOMpATh CMOCOO pemieHus ¢ Yy4ETOM HMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BapUAHTHI
pelieHui ¢ y4éToM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb, SJMOLMOHAIbHBIN HHTEJICKT:

BJAJE€Th CHOCOOaMU  CaMOIIPOBEPKHM, CAMOKOHTPOJS Ipolecca U
pe3yJipTaTa pelIeHusl MaTeMaTH4YeCKON 3aJaul, CAMOMOTHBALMHU U PEIIEKCHH;

MIPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PELICHHUH
3a1a4d, BHOCUTHb KOPPEKTHBBI B JEATEIBHOCTH HA OCHOBE  HOBBIX
0OCTOSTENBCTB, HAWIEHHBIX OUIMOOK, BBISIBJIEHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa NEATEIBHOCTH ITOCTABJIICHHOW L€ U
YCIOBHSIM, OOBSCHATh MPUUYMHBI JOCTHKEHUS WIM HEJOCTHXKEHUS UEH,
HaxOJIUTh OIIHUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BBIPQXXAaTh SMOLMHU MPU U3YYEHUU MATEMATHUYECKUX OOBEKTOB M (DAKTOB,
JaBaTh SMOLIMOHAJIIBHYIO OLIEHKY PELICHUs 3a1a4u.

HHPEAMETHBIE PE3YJIBTATBI

K kxoniy oOydyenus B 7 KJjacce OOYyYalOIIMICSd TMOJYYUT CIEIYIOLINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh HM3yu€HHbIE T'E€OMETPUYECKHE (PUTYpBI, OMNPENeNaTh UuX
B3aMMHOE pPaclojoXeHue, n300paxkatb reoMeTpudeckue (Urypbl, BHIIOJIHATH
YEPTEKHU 110 YCIOBUIO 3a1add. M3MepsATh JNUHEWHBIE W YIJIOBBIE BEJIMYHHBI.
Pemrars 3a1aun Ha BBIYMCIIEHNE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe NIPUKHUIKY U OLEHKY JUHEWHBIX U YIVIOBBIX BEJIMYMH IIPEAMETOB B
peaJIbHOM JKU3HU, Pa3MEPOB IPUPOJHBIX OOBEKTOB. PasnmuuaTh pazMepsl 3THX
OOBEKTOB MO NOPSAAKY BETUUHHBI.

CTpouThb YyepTEXKN K TEOMETPUYECKUM 33/1a4aM.

Ilonp30BaTbCAd INpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
MPU3HAKU ¥ CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLICHUH 3aa4.

IIpoBoauTh JIOTUYECKHUE paccyXaeHus c UCIIOJIb30BAHUEM
F€OMETPUYECKUX TEOPEM.

[Tonp30BaThCAd NpHU3HAKAMU PABEHCTBA IMPSMOYTOJBHBIX TPEYTOJBHUKOB,
CBOMCTBOM  MEIWaHbl, IPOBEAEHHOW K THUIOTEHY3€ MPSIMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN F€OMETPUYECKUX 3a4ad.

Onpenenars NapajieNbHOCTh MPSAMBIX C IOMOIIBIO YIJVIOB, KOTOPBIE
oOpasyeT ¢ HUMH cekyias. Onpenenarb napauieIbHOCTh MPSMBIX C MTOMOIIBIO
PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOU MPAMOM JI0 TOUEK JPYrOr MPsIMOM.



Pemate 3amaun Ha KaeT4aTon Oymare.

[IpoBOAUTH BBIYMCICHUS M HAXOJIUTh YKMCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TE€OMETPUUYECKMX 3a/adyaX C HCIOJIb30BAHUEM CYMMBbI YTJIOB
TPEYTOJbHUKOB M MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpPHU
NEPECEUEHNH JBYX MapaJUICIbHBIX MPSAMBIX CEKylleil. Pemare mpakruueckue
3a/1a4M Ha HAXOXK/JECHUE YIJIOB.

Bnaners nousituem reomerpudeckoro mecra todek (I'MT). Onpenensite
OWCCeKTpUCY yIJla W CEPeAMHHBIA TEPHEHAWKYJIAP K OTPEe3Ky Kak
F€OMETPUYECKUE MeCTa TO4YeK. [loab30BaThCsi MOHATHEM TE€OMETPUUYECKOTO
mecta Todyek (I'MT) npu qoka3zaTrenbCTBE TeOMETPUUECKUX YTBEPKICHUN U TIPU
pelLIeHUY 3a1a4.

DopMynUpPOBATH OMNPEICICHUSI OKPYKHOCTH U Kpyra, XOpAbl U JuaMeTpa
OKPYXHOCTH, YBEPEHHO BJAJAETh HMX CBOMCTBAaMH. YMETh JIOKa3blBaThb U
MPUMEHATH 3TU CBOMCTBA NIPU PEUICHUM 33/1a4.

Brnaners noHsATHEM OIKMCAHHOW OKOJIO TPEYTOJIBHHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Jloka3piBaTh M MCHOJB30BaTh (aKThl O TOM, YTO
OMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECEKAIOTCsl B OJJHOM TOYKE, U O TOM, UTO
CEepEIUHHBIE TEPNEHAUKYIISIPI K CTOPOHAM TPEYTOJIbHHUKA TMEPECEKAIOTCI B
OJTHOM TOYKE.

Brnagers noHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOU
O TNEPIECHAUKYJSIPHOCTH KacaTeJbHOM M paauyca, IPOBEAEHHOIO K TOYKE
KacaHus. Jloka3pIBaTh pAaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYXHOCTH,
MPOBEAEHHBIX U3 OJHOW TOYKH, U MPUMEHSTh 3TO B PEIICHUU T€OMETPUUYECKHUX
3a7ad4.

Jloka3plBaTh M MPUMEHATH IPOCTEUIIHE T€OMETPUUYECKHUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHUE MMOCTPOCHUS C MOMOIIBIO LIUPKYJIS
Y JINHEUKU.

K xonmy oOyueHuss B 8 kJiacce oOydYaromMiicss TOMYYUT CIETYIOLINE
IPEIMETHBIC PE3yJIbTAThI:

Pacro3naBaTh OCHOBHBIE BUIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCSI UX CBOMCTBAMHM TIPU PEIICHUU T€OMETPUUECKUX 3a/a4. PasnuyaTh
NpU3HAKM W CBOMCTBA mMapajuieiorpaMMa, poMOa | MPSMOYTOJIbHHKA,
JOKa3bIBaTh UX M YBEPEHHO MPUMEHSTH MIPU PEIICHHH T€OMETPUUSCKHX 3a/1a4.

Hcronp30BaTh CBOWCTBA TOYKH IEPECCUCHHMS MEIUAH TPEYrOJIbHUKA
(meHTpa Macc) B pelieHud 3a1ad.



Brnaners mOHATHEM CpeNHEW JMHUM TPEYrOJbHUKA W  TpaleluH,
IPUMEHSTh UX CBOMCTBA MPHU PEIICHUH T€OMETPUUECKUX 3adad. Mcmonbs3oBaTh
teopeMy Daneca U TEOpeMy O MHPONOPIUOHATBHBIX OTPE3KaX, MPUMEHSTh HX
JUISL pEIICHUS] TPAKTUYECKUX 3a/1au.

Pacnio3HaBaTh IEHTpabHO-CUMMETPUYHbIE (DUTYpPHI M HCIOJIb30BATh HX
CBOKCTBA MPH PEIICHUU 3a7a4.

Brnaners moHATHAMH TOA00MS TPEYTroJbHUKOB, KO3 dUIMeHTa moaoous,
COOTBETCTBEHHBIX  JJIEMEHTOB  MOJOOHBIX  TPEYTrOJHHHUKOB. Nmetn
Mpe/CcTaBiIeHUEe O TMpeoOpa3oBaHUU TOA00MS W O TMOAOOHBIX (QUrypax.
[Tonb3oBaThcs  MpU3HAKaMU  MOJ00US  TPEYTOJbHUKOB TPU  PEIICHUU
reoMeTpuyecknx  3amad.  Jloka3plBaTb ¥ NPUMEHSTh  OTHOUIEHUS
MPONOPIIMOHAIBHOCTH B IPSIMOYTOJIbHBIX TpeyrojibHuKax. [I[pumeHsts nogodue
B MMPAKTUYECKUX 3a7adax.

BeiBomuteh u uCHoONB30BaTh MpocTelmre (opMysbl IS IJIOMIAAN
TpPEyrojibHUKa, TMapaienorpaMma, poMOa M Tpamneuud. BeyaucisaTh
(pa3nuuHBIMU crIOCO0aMU) TUIONIA/Ib TPEYTOIbHUKA U TIJIOMIAU MHOTOYTOJIBHBIX
¢uryp (MonB3ysCh, I/€ HEOOXOAUMO, KaJIbKyJIATOPOM). 3HATh OTHOULIEHHE
Iomaae moAoOHbIX (UTYp U MPUMEHSTh MPU PEIICHUHU 3aaad. [IpumeHAaTsh
MOJIYYEHHbIE YMEHHUS B IPAKTUUECKUX 3a/1auax.

[Tonb3oBaThes Teopemoit Iludaropa s pemieHus: T€OMETPUYECKUX U
npakThueckux 3aaad. CTpoUTh MAaTEMATHYECKYI0 MOJEIb B MPAKTHUYECKUX
3a/layax, CaMOCTOSATEIbHO JeNlaThb YepTEX M HAXOJUTh COOTBETCTBYIOLIUE
JUTUHBI.

Brnaners MNOHSATMEM BOMCAHHOTO W LEHTPAJIBHOIO yrja, yrjia MEXIY
KacaTeJIbHOM U XOPJIOW, ONIMCAHHOW U BIIMCAHHOW OKPYKHOCTHU TPEYIrOJIbHUKA U
YETHIPEXYTOJILHUKA, TPUMEHSTh UX CBOMCTBA MPU PELICHUHN 3aa4.

[IpuMeHsTh MOMydeHHBIE 3HAHUSI HA TTPAKTUKE — CTPOUTHh MAaTeMaTUYECKUE
MOJENM JJIs 3a7ad peajlbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIUE
BBIYHCIICHUS C TPUMEHEHHEM TOJI00Mus M TPUTOHOMETPUU (TIOJIB3YSICh, TJE
HEO0XO0UMO, KaJIbKYIATOPOM).

K xonrmy oOyuenmss B 9 Kkiacce o0OyYarOnIUiics TMOJTYYUT CJCAYIONINE
MIPEAMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (DYHKITUH OCTPBIX YTJIOB, YMETh HaXOIUTh C
UX TIOMOIIBIO PA3IMYHBIC DJIEMEHThl MPSIMOYTOJIBHOTO  TPEYTrOJbHUKA
(«pelreHre TPSIMOYTOJBHBIX TPEYroJbHUKOBY). Haxomute (¢ MOOMOIIBIO
KaJIbKYJISITOPA) JUTMHBI U YTJIBI JIsI HETAOJUYHBIX 3HAYCHUH.



ITonb3oBaThCA dopmynamu IPUBEIACHUS " OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM JUII HAXOXICHHS COOTHOLICHUM MEXIY
TPUTOHOMETPUYECKUMU BEITMYNHAMH.

JIoKa3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHSATh UX JJIA
HaXOXKICHUS Pa3INYHBIX AJIEMEHTOB TPEYrOJIbHUKA («pemieHue
TPEYTOJIbHUKOBY), TIpPU pEHIEHHH TeoMeTpudyecKux 3anad. [IpumeHsTsh
[IOJIyYCHHBIC 3HAHMS IPU PELICHUM MPAKTUYECKUX 3a4a4.

[IpruMeHATh TPUTOHOMETPHUIO B 3aJad4ax HA HAXOXKJICHHE ILUIOLIAAH,
BBIBOJIUTh W BIQJE€Th TPUTOHOMETPHUUYECKHUMH (QOopMyJIaMu Ji IJIOLIAIH
TpEyrojibHHKa, MapajjierorpamMmma, pom0a, Tpaneuu, BbIBOJAUTh U MPUMEHSAThH
dopmyny ['epona u popmyity A IUIOIIAIM BBIITYKIIOTO YETHIPEXYTOJIbHUKA.

NmeTp mpencraBiieHHME O TOMOTETHHM, NPUMEHATh B INPAKTUYECKHUX
CUTyalUsX.

Hcnonp3oBate Teopembl UeBsl 1 MeHenas py pemeHuu 3a1a4.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YyIVIAX, YIVIAX MEXKIY XOpAaMH
(cexymmumu) W yriae MexJay KacaTelbHOM U XOpJAOW MpU pelIeHUu
reOMETPUYECKHUX 3aaad. JloKa3pBaTh M MPUMEHSTh TEOPEMBI O IIPOU3BENCHUN
OTPE3KOB XOPJ, O MPOU3BENCHUH OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeIbHOM.

Bnagers moHsTHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHHEM
OpssMOM Ha IUIOCKOCTH. BnajneTs NOHATUAMU yIioBoro ko3dguiuentra u
CBOOOJHOrO 4jieHa, OHUMAaTh WX T€OMETPUYECKUN CMBICI U CBS3b YIJIIOBOTO
ko3 duimenTa ¢ Bo3pacTaHUEM U YObIBAHUEM JIMHEWHON (QYHKIUU. YMETh
pemarb METOJOM KOOPAMHAT 3aJadyd, CBS3aHHBIE C MAPAJUIENBHOCTBIO H
NEPIEHIUKYJIAPHOCTBIO IIPSIMBIX, IIEPECEUCHUEM IIPSAMBIX, HAXOKIECHUEM TOUYEK
[IEPECCUCHHUS.

BriBomuTh M BIIAJETH ypaBHEHHMEM OKPYKHOCTH. McCmonp30BaTh METON
KOOPAMHAT JJIsI HAXOXKIEHUS MEPECEUCHUN OKPYXXHOCTEW M NpsAMBIX. BraaeTts
(dopMynaMu pacCTOSHUA OT TOYKHU 10 MPSIMOM, TUIOIIAIU MapajjiesiorpaMmma B
KOOpJMHATaX, UMETh MOHATHE 00 OpUEHTHMPOBAaHHOM Mmomaau. Iloap3oBaThCs
METOJOM KOOpAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro Mpu PELICHUU
F€OMETPUYECKUX M MPAKTUYECKHX 3anad. [IpumeHsATh METOon KOOpAWHAT B
PAaKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Brnaners monsaTHeM BeKTOpa. YMETh CKJIAaAbIBaTh U BBIYUTATH BEKTOPHI,
YMHOXaTb Ha YHCJIO, BJIAJETh IIPABWIAMH TPEYTOJbHHUKA U MapajljIeaorpaMma.
Brnanerp  mpakTUYECKMMM ~ MHTEPHPETALMAMU  BEKTOPOB. YBepeHHO
NOJIb30BAThCS KOOPJMHATAMHU BEKTOpa. BrajeTe CIIOXKEHWEM W BBIYMTAHUEM
BEKTOPOB, YMHOKEHUEM BEKTOpa Ha YMCIIO B KOOpAUHATAX.



Nmetsb nipeacTaBieHue o 6asuce (Ha IIOCKOCTH). PackiianbiBaTh BEKTOPHI
no Oa3ucy. PackiagpiBaTh BEKTOpPHI CHUJI C MOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOIICHUH. I[IpUMEHSITh TOJlydeHHbIE 3HAHUSA B
IPOCTEHIINX (PU3NIECKUX 3aauax.

Brnaners mOHATHEM CKaJSPHOTO MPOU3BEAECHUS BEKTOPOB, NMOHUMATh E€r0
FEOMETPUYECKUI CMBICI W YBEPEHHO TIOJIb30BATHCS €r0 BBIPAXKEHUEM B
JIEKapTOBBIX  KOOpJAWMHATaX.  3HATh  JAUCTPUOYTUBHOCTD CKQJISIPHOTO
MPOU3BEACHUS M €ro CBA3b C nOpoenupoBaHueM. I[IpUMeHATh CKaISIpHOE
MPOU3BEACHUE BEKTOPOB I HAXOXKAEHUS JJIMH W yrjoB. Pemath
FEOMETPUYECKHE  3alaud C  [OMOUIBI0  CKAJISIPHOTO  MPOU3BEACHUS.
Hcrnonb3oBaTh CKalIsIpHOE TMPOM3BEICHUE BEKTOPOB B alreOpandyecKux U
bu3nYeCcKuX 3a1a4ax.

Brnanetrs noHATHSMU NPaBUILHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI JyTU OKPY>KHOCTH U PaJlMaHHOW MEpPHI yTiia, BEIUUCISTh ILIOMaAb Kpyra
u ero yacted. [lonnmate cMbici yncia n. [[puMeHsATh NOJy4eHHbIE YMEHUS TTPU
pEIICHUH MPAKTUYECKUX 3a/a4. 3HATh UCTOPUYECKUE CBEICHUSI 00 M3MEpPEHUU
JUTMHBI OKPY>KHOCTH U TIOIIAAHN KpYyTa.

NmeTs mpencraBieHue o MpeoOpa3oBaHUM IUIOCKOCTH, O JIBHXKCHUSIX.
Haxonuth ocu, HLEHTpHl CUMMETpUU (UTyp, IEHTPHI MOBOPOTA, HAXOIUTH
KOMITO3UIIMU TIPOCTEUIINX mpeodpazoBanuil. [[pUMeHATh TBUKEHUS TJIOCKOCTH
[P PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsTh MOMyYeHHBIE 3HAHUSI HA TTPAKTUKE — CTPOUTHh MAaTeMaTUYECKUE
MOJIEM Il 3a]ad pealbHOW KU3HU W TPOBOJUTH COOTBETCTBYIOIIUE
BBIYKCIICHUS C TPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUYECKUX (DYHKITHI
(TIoJIB3y$ICh, TAC HEOOXOAUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KonuyectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Konrpoabubie | IlpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuyeckre GUrypsl U UX CBOMCTBA. 28 1
N3mepenne reomeTpuuecKux BEJIMUNH
2 TpeyronbHUKH 19 1
3 [TapannensHocTb. CyMMa yrioB 15 1
MHOTOYTOJIbHUKA
[IpsiMOyTONBHBIE TPEYTOJIBHUKU
5) ['eomeTpuueckue HEpaBEHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 To4ek. [TocTpoeHus ¢ MOMOIIBIO ITUPKYIIS 18 1
Y JTMHEWKH
7 [ToBTOpenue, 0600MIIEHNE, 10 1
cUCTEMaTH3aInsI 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10O 102 5 0

[NPOT'PAMME




8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

No 11/ HanmeHoBaHMe pa3jeioB U TeM Kowrpoasmote | Hpakruseckue (uudpossbie)

NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC

padoThI padoThI pecypenI

YeTbIpE€XyroabHUKH 22

[Tomobue 16

ITnomwane 16

Teopema [Mudaropa n Havana 18 1

TPUTOHOMETPUHU

VYTIIbl ¥ 9ETBIPEXYTOJIBHUKH, CBA3aHHBIE C 20 1

OKPY>KHOCTBIO

HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3ALIUS 10 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaunmeHoBaHMe pa3je/ioB U TeM Kowrpoasmote | Hpakruseckue (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 Pemenue TpeyroabsHUKOB 22 1
2 [Tomo6ue TpeyroabHIUKOB 12 1
3 Meroa kKoopaArHAT 10 1
4 BexTops! 20 1
5 JlnHa OKpY>KHOCTH M IIJIOUIA/Ib Kpyra 16 1
6 JIBM>KEHUS TIIIOCKOCTH 10
7 [ToBTOpEHwUe, 0606H16HI:IG, 12 1
CUCTeMAaTH3aIHsl 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 102 5 0

[NPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosmmuecTBo yacoB DJIEeKTPOHHbIE
Jara uudgposbie
Nen/m | Tema ypoka KonrTpoabnsie | IlpakTuueckue
Bcero uU3y4eHus | o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsl
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS 1
reOMETPUH
5 HavanbpHble NOHATHSA T€OMETPUU. 1
Touka, nnpsimMast, OTPE30K, JIyd
3 HavanpHble NOHATHSA F€OMETPUU. 1
Touka, npsiMasi, OTpE30K, JIy4
[TonsiTue 06 akcuome, Teopeme,
4 JI0Ka3aTeNIbCTBE, ONpPEJIEICHNH, 1
CBOMCTBE, IPU3HAKE
B3anMHOe pacnonokeHue To4eK Ha
5 npsimMoid. i3Mepenue JIMHbI OTpe3Ka, 1
paccTosHUE MEXKy TOUKaMH
B3aumHoe pacnonoxeHue Touek Ha
6 npsMoi. M3MepeHune JUIMHBI OTpe3Ka, 1
paccTostHue MeXAy TOUKaMu
B3aumHoe pacronoxeHue Touek Ha
7 npsMoi. M3MepeHune JUIMHBI OTpe3Ka, 1
paccTostHue MeXAy TOUKaMu
8 [TonynmockocTs 1 yroi. Buasr yrios. 1




W3mepenue BeTU4KH yrioB

[TonynnockocTs 1 yroa. Buasl yrios.

o W3mepenue BenTU4KH yIiioB

10 [TonymnockocTs 1 yroi. Buabl yrios.
N3mepenue BeIIMUnH yIioB
BepTukanbHble U CMEKHBIE YTJIbL.

11 [TapannenpHble U IEPIICHAUKYIISIPHBIE
psiMbIe
BepTukanbHble 1 CMEKHBIE YTJIbL.

12 [TapannensHble ¥ NEPIICHIUKYISIPHBIC
psIMbIC
BepTukanbHble U CMEKHBIE YTJIbL.

13 [TapannenpHble ¥ NEPIIEHIUKYISIPHBIE
psIMbIC
BepTukanbHble U CMEKHBIE YTJIbL.

14 [TapannenpHble ¥ NEPIIEHIUKYISIPHBIE
npsiMbIe
BepTukanbHble U CMEKHBIE YTJIbL.

15 [TapannenbHble U IEPIIEHIUKYISIPHBIE
MpsiMbIe

16 buccekrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Buapl nomansix. JmHa
JIOMaHOHU

20 Jlomanas. Bunpl nomansix. J{nmvHa




JIOMaHOU

21

MmuoroyronsHuku. [lepumerp
MHOroyrojsHuka. [lonsrue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX

22

MuoroyronsHuku. [lepumerp
MHOroyrojsHuka. [lonsrue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX

23

MuoroyronsHuku. [lepumerp
MHOroyrojsHuka. [lonstue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKAX

24

MuoroyronsHuku. [Tepumetp
MHOTOyrojbHuKa. [IoHdTHE O
BBIITYKJIBIX U HEBBIIYKJIBIX
MHOT'OYTOJIbHUKAX

25

MuoroyronsHuku. [Tepumetp
MHOTroyrojsHuka. [Tonstue o
BBIITYKJIBIX U HEBBIYKJIBIX
MHOTOYTOJIbHUKAX

26

HNHCTpyMEHTHI 1711 U3MEPEHUN U
IIOCTPOEHUN

27

HNHCcTpyMEHTBI U1 U3MEPEHU U
ITOCTPOEHUHN

28

Kontponbnas padora mo teme "Hadana
reomerpud. IIpocreiimue




reoMeTpuyeckue GUrypsl U Ux
CBOMCTBA. MI3MepeHune reoMeTpruiecKux

(bHryp"

Mennana, GucceKTpuca v BhICOTa

29 TPEYrOJIbHUKA

30 Menuana, GuccekTpuca 1 BbICOTa
TPEYroJbHUKA

31 PaBeHCTBO TpeyroiibHUKOB

32 IlepBslii 1 BTOpOU IPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

33 [IepBbIil 1 BTOPOM IPU3HAKKU PABEHCTBA
TPEYTrOJIBHUKOB

34 IIepBbIil 1 BTOPOYM IIPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

35 [IepBbIit 1 BTOpOM IPU3HAKHU PABEHCTBA
TPEYTOJIbBHUKOB

36 IIepBbIil 1 BTOPOYM IIPU3HAKHU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHBIE TPEYTOJIBHUKH U UX
CBOMCTBa

38 PaBHOOe1peHHbIE TPEYTOIBHUKHI U UX
CBOMCTBA

39 PaBHOOe1peHHBIE TPEYTOJIBHUKH U UX
CBOMCTBa

40 [Tpu3Hak paBHOOEIPEHHOTO

TPEYroJIbHUKA




[Ipu3nak paBHOOEAPEHHOTO

41
TPEyroJibHUKa

42 Tperuii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

43 TpeTuii npru3HaKk paBeHCTBa
TPEYroJbHUKOB

44 Tperwnii npru3HaK paBeHCTBA
TPEYroJIbHUKOB
@urypsl ¢ 0CEBOIl CUMMETPHEH.

45 [TpuMepbl CUMMETPHUH B OKPY’KaIOIIEM
MuUpe
@urypsl ¢ 0CEBO CUMMETPUEH.

46 [Iprmepbl CHUMMETPUHN B OKPY>KAIOILIEM
MHUpe

47 KonTponbhas padbota no teme
"TpeyronbHuku"

48 [TapannenbHOCTb IPSIMBIX

49 CaoilicTBa M PU3HAKU MapajlIeIbHbIX
MPSIMBIX

50 CBolicTBa M IPU3HAKY NapaJlIeIbHBIX
TIPSIMBIX

51 CBolicTBa M MPU3HAKH MTAPAJUIETBHBIX
MPSIMBIX

59 CBolicTBa M IPU3HAKY NapaJlIeIbHbBIX
HPSIMBIX

53 CBoiiCcTBa ¥ MPU3HAKHU TTAPAILIETHHBIX




IIPAMBIX

CBolicTBa ¥ PU3HAKY NapaJlIeNIbHbBIX

54 1
HPSIMBIX

55 CyMMa yTi10B TpEyroJIbHHKa 1

56 CymMa yriioB TpeyroJibHUKa 1

57 BHemrnue yriel TpeyrojabHUKa 1

58 BHemrnue yriel TpeyrojabHUKa 1
CyMMa BHYTpPEHHHUX YIJIOB

59 MHOT'OYI'OJIbHUKA U CyMMa BHEIIHUX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHHUX YIJIOB

60 MHOTOYTOJIFHUKA U CyMMa BHEIITHHX 1
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHUX YIJIOB

61 MHOT'OYTOJIbHUKA U CyMMa BHELTHUX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHHKA
KonrtponbHas pabora no Teme

62 "[TapamnensHocTs. CyMMa yIiioB 1
MHOT'OYTOJIbHUKA"

63 [Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX 1
TPEYTOJILHUKOB

64 [Tpu3Haku paBeHCTBA MPSMOYTOJIBHBIX 1
TPEYroJbHUKOB

65 [lepnenaukynsp u HaKJIOHHAs 1

66 CBoiicTBO MeIMaHbI MPSIMOYTOJIBHOTO 1

TpeyroJibHuKa, IPOBEAEHHOM K




THIIOTCHY3€

CBOIiCTBO MeIMaHBbI IPSIMOYTOJIBHOTO

67 TPEyroJIbHUKA, TPOBEAEHHON K
TUIOTEHY3€e

68 [IpssMOYTOIBHBIN TPEYTOIBHUK C YTIIOM
B 30 rpanycoB

69 [IpsAMOYTONBHBINA TPEYTOJIBHUK C YTIIOM
B 30 rpamycoB

20 CooTHOIIEHUS MEXTy CTOPOHAMU H
yriamMH TPeyrojbHUKa

71 CooTHoIIEHUSsI MEXly CTOPOHAMU U
yriaMu TPeyrojbHUKa

79 HepaBeHCTBO TpeyronbHUKa.
HepaseHcTBO 0 [y1MHE JIOMaHOMR
HepageHncTBO Mexy

73 MEPIEeHIUKYJIIPOM U HAaKJIOHHOM.
PaccrosiHue OT TOYKHM [0 IPAMOM
KonTponbHas padoTa no temam

74 "IIpsiMmOyronbHBIE TPEYTOJIBHUKHA ",
"I'eomeTpuueckue HepaBeHCTBA"

75 OKpyKHOCTb, XOPZBI U TUAMETPBI, UX
CBOMCTBA

76 OKpY>KHOCTb, XOP/bI U TUAMETPBI, UX
CBOMCTBA

77 B3aumHoe pacnosiokeHne OKpyKHOCTH

u npsamoi. KacarenpHas u cekymas K




OKPYKHOCTH

B3anMHOe pacnonokeHue OKpy>KHOCTH

78 u npsmoil. KacarenpHas u cexymias K
OKPYKHOCTH
B3aumHoe pacrnosnokeHne OKpy>KHOCTH

79 u npsmoit. KacarenbHas u cexymas K
OKPY>KHOCTH

80 OKpy’KHOCTb, BIUCaHHAsI B yTOJI

81 OKpy’>KHOCTb, BHUCaHHAsI B yToOJI
[ToHsiTHE O TEOMETPUYECKOM MECTE

82 touek. [IpuMepsl reoMeTpruYecKux
MECT TOYEK Ha IJIOCKOCTH
[lonsATHE O TEOMETPUYECKOM MECTE

83 Touek. [IpuMepsl TeoMeTpruUIECKUx
MECT TOYEK Ha MIOCKOCTH

84 OnucaHHast OKPYKHOCTb
TPEYroJIbHUKA, €€ LIEHTP

85 OnucanHast OKPY>KHOCTb
TPEYTrOJbHUKA, €€ IEHTP

86 MeToj reoMeTprUIecKuX MECT TOUEK
IIPU PELICHUU TeOMETPUYECKHX 3a1a4

87 MeTos reoMeTpuuecKux MeCT TOUEK
MIPH PENICHUU TeOMETPUIECKHX 33124

88 MeTox reoMeTpUIecKuX MECT TOUEK
MIPU PELICHUU TeOMETPUYECKHX 3314

89 MeTosa reoMeTpHUYECKUX MECT TOYEK




IIpH pCHICHUH IT'COMETPHUUICCKUX 3aaa4d

90

O6ocHOBaHMS TPOCTEHIITHX
IIOCTPOCHHM, ITAIIBI 337a4U Ha
IIOCTPOCHHS, PEILICHUE 3a/1a4 Ha
IIOCTPOCHUE UUPKYJIEM U JIMHEHKON

91

O60ocHOBaHMS MPOCTEUIITNX
MIOCTPOCHMUIA, ITAIBI 337a4U Ha
IIOCTPOEHHUSI, PELLICHUE 3a/1a4 Ha
MIOCTPOEHUE UUPKYJIEM U JTUHEHKON

92

KonTponbnas pabota no teme
"OkpyxHOoCTb. [ eoMeTpuueckue mecrta
Touek. [locTpoeHust ¢ momouibIo
LUPKYJIS U JINHEHKH"

93

[ToBTOpenue u o6o0menue. Pemenne
3a71a4, WUTIOCTPUPYIOIINX CBSI3H
MEX]y Pa3IMYHBIMU TEMAaMU Kypca

94

[ToBTOpenue u o6o0menue. Pemenne
3aj1a4, WUTIOCTPUPYIOIINX CBSI3H
MEX]y Pa3IMYHBIMU TEMAaMU Kypca

95

IToBTOopenue u o6061eHne. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3IMYHBIMU TEMaMHU KypcCa

96

IToBTOpenue u o6061eHne. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3IMYHBIMU TEMaMHU KypcCa

97

[ToBTOpenue u 0606meHue. Pemmenne
3aJ1a4, WUTFOCTPUPYIOITUX CBS3U




MEX1y pa3InYHbIMU TEMaMH Kypca

[ToBTrOopenue u o6o6menne. Pemenne

98 3a/1a4, WUTIOCTPUPYIOUINX CBA3U 1
MEX]y Pa3JIMYHBIMH TEMaMHU Kypca
[ToBTOpenue u 06061eHne. Pemmenne

99 3aJ1a4, WUTIOCTPUPYIOUINX CBA3H 1
MEXTy pa3InIHBIMU TEMaMH Kypca
[ToBTOpenue u 06061eHNE. Pemenne

100 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U 1
MEXTy pa3InIHBIMU TEMaMH Kypca

101 HToroast KOHTpOIbHAS paboTa 1
[ToBTOpenue u 06061eHNE. Pemenne

102 3aJ1a4, WUTIOCTPUPYIOLINX CBA3U 1
MEXTy pa3InIHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




8 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabnsie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Tapannenorpamm, ero npu3Haku U 1
CBOMCTBa
5 [Tapannenorpamm, €ero nNpusHaKku u 1
CBOMCTBA
3 [Tapannenorpamm, ero npu3Haku U 1
CBOMCTBa
4 [Tapannenorpamm, €ero NpyusHaKu u 1
CBOMCTBa
5 [Tapannenorpamm, ero npu3Haku U 1
CBOMCTBA
6 [IpsimoyronsHUK, pOoMO, KBaipaT, UX 1
IIPU3HAKU U CBOMCTBA
7 [IpsmoyronpHUK, poMO, KBaapaT, UxX 1
MIPU3HAKHU U CBOICTBA
3 [IpssMoyronbHUK, pOMO, KBaIpaT, ux 1
IIPU3HAKU U CBOMCTBA
9 [IpsmoyronpHUK, poMO, KBaapaT, UxX 1
MIPU3HAKHU U CBOICTBA
10 CpenHsist TUHUS TPEYrOJIbHUKA
11 CpenHsist TMHUS TPEyrojbHUKA




Tpanemus. PaBHOOeApeHHAs Tparenus,

12 . 1
e€ cBOICTBa U MPU3HAKU

13 TPaHeI;II/IH. PaBHOOEIpeHHAsT Tpanenws, 1
e€ cBOICTBA M IPU3HAKHU

14 [IpssMmoyrosibHas Tpanenus 1

15 CpenHsist TuHUS Tpaneuuu 1

16 Teopema Paneca 1

17 Teopema daneca 1

18 TeopeMa 0 IPONOPLMOHAIBHBIX 1
OTpe3Kax

19 Teopema 0 IpONOPLHUOHATIBHBIX 1
OTpe3Kax

20 LlenTp macc TpeyroinbpHUKa

21 LleHTpanbHO-CUMMETPUYHBIE (DUTYPBI

99 KonTponbHas pabora no teme 1
"YeTpIp€XyroabHUKN"

93 [Tono6ue TpeyroabHUKOB, KOAPPHUIUEHT 1
nogo6us

24 [Tonobue TpeyronbHUKOB, KO3 HULIHEHT 1
mogoous

25 [TpusHaxu mo100us TPEYTroJIbHUKOB 1

26 [TpusHaky no100Ms TPEYroJIbHUKOB 1

27 [TpusHaxu mo100us TPEYTroJIbHUKOB 1

28 [TpusHaky no100Ms TPEYroJIbHUKOB 1

29 [TpusHaku mo100us TPEYTroJIbHUKOB 1




30 [TpusHaky mo1001s TPEYTrOIbHUKOB

31 [TpumeHenre mo100ust IpU PEIICHUN
MPAKTUYECKUX 3a7a4

39 [TpumeneHnue noqo0us Npu perieHuH
MPAKTUYECKHX 3a7a4

33 [TpumeHeHwe o100UsI IPH PEIICHUN
MPAKTUYECKUX 3a7a4

34 [TpumeHneHue mogo0us Py perIeHUH
MPAKTHYECKHX 3a7a4

35 [TpumeHenue o 100ust IPH PEIICHUN
MPAKTUYECKUX 3a7a4

36 [TpumeHneHue moo0us pU pelIeHUH
MPAKTHYECKHX 337124

37 Beenenne noHsATHs mpeoOpa3oBaHUs
o 00U ¥ NOJOOHBIX (GUryp
KonTponbHas pabota mo Teme

38 " n

ITogoOue

39 ITousarue mwiomagu. CeoiicTBa
TIOIIaIel TeOMETPUIECKUX (QUTYD

40 ITonsarue momagu. CeoiicTBa
ioniaie reoMeTpuYeckux Guryp

41 IMonarue miomanu. CBolcTBa
TIoIIaiel TeOMETPUIECKUX (QUTYD
[Ipocreiimme hopMyIbl 7S MIOIMIATT

42 TPEyroJIbHUKA, apaJlIeI0rpaMma,

pomba u Tpamnenuu




43

[Ipocreiimme GopMyIbl 1715 TUTOMIATN
TpeyrojbHHUKa, MapaienorpaMmma,
pomMba u Tpaneuuu

44

[Ipocreiimme hopMyItbl TS TUIOIIAIH
TpeyroJIbHUKA, apajlIeNorpaMma,
pombOa U Tpaneuuu

45

[Ipocreiimme GhopMyITbl TS TUTOIIAIH
TPEyroJIbHUKA, apajlIeIorpaMma,
pombOa U Tpaneuuu

46

[Ipocreiiure GpopmyIbl ISt IIOMIAH
TPEYrojbHUKA, TTapajljIesIorpamMma,
pomba 1 Tpanenuu

47

[Tpocreiinme GopMynbl ISt IUIOIIAAH
TPEYroJbHUKA, apajuieNorpaMma,
pomOa 1 Tpanenuu

48

[Ipocreitmme Gopmysbl st TUIOMIATT
TPEYroJIbHUKA, TapaJljIeiorpaMmma,
pomMOa ¥ Tpamnemnuu

49

[Ipocreitmme GopmMyIbl 715 TUTOMIATN
TPEYroJIbHUKA, TapaJlJIeiorpaMma,
pomMOa ¥ Tpamnenuu

50

[Ipocreiimme hopMyIbl TSt IUIOIIAAH
TPEYroJbHUKA, apajuiesorpaMmma,
pomOa 1 Tpanenuu

51

[Tnomanu nonoOHBIX huryp

52

[Tnomaau momoOHBIX GUTyp




53

[Tnomaau momoOHBIX GUTyp

KonTtponbHas pabora o Teme

>4 "ITnomans"

55 Teopema ITudaropa

56 [Tpumenenue Teopemsl [udaropa npu
PELIEHUH IIPAKTUYECKUX 3a/1a4

57 [Tpumenenue Teopemsl [Iudaropa npu
peLIEHNN IPAKTUYECKUX 3a]1a4

58 [Tpumenenne Teopemsr [Tudaropa mpu
PELIEHUH IIPAKTUYECKUX 3a/1a4

59 [Tpumenenue Teopemsl [Indaropa npu
pELIEHNN IPAKTUYECKUX 3a]1a4

60 [Ipumenenue Teopemsl [lnudaropa npu
PELICHUH MPAKTUYECKUX 3a1a4

61 IIponoprmoHaibHbIE OTPE3KHU B
IIPSAIMOYTOJIBHOM TPEYTIOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
IIPSAMOYT'OJIBHOM TPEYTOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTrOJIbHUKE

64 [IponopumoHaibHBIE OTPE3KH B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE

65 [IponopuroHanbHbBIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTrOJIbHUKE

66 [IponopiimoHanbHbBIE OTPE3KHU B

IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE




CI/IHyc, KOCHUHYC, TAHI'CHC U KOTAaHI'CHC

67 OCTpPOr0 yria IpsMOYIOJIbHOTO 1
TPEyroJbHUKA
Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC
68 OCTPOTO yTiia IPsIMOYTOJIbHOTO 1
TPEyrojbHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC
69 OCTPOTO yTJia MPSMOYTOJIEHOTO 1
TPEyroJbHUKa
70 Tpuronomerpuyeckue GyHKLINHU YITIOB B 1
30°, 45°u 60°
71 Tpuronomerpudeckue GyHKINUU YTIIOB B 1
30°, 45°u 60°
79 KonrtponsHas padorta no reme "Teopema 1
[Tudaropa u Hauana TpUrOHOMETPUH"
73 BrnmcanHuble U IEHTpaIbHBIE YTJIbI 1
74 BnvcanHbIE U IEHTpaIbHBIE YIJIBI 1
75 BrnmcanHuble U IEHTpaIbHBIE YTJIbI 1
76 BnvcanHbIe U IEHTpaIbHBIE YIJIbI 1
77 Yron Mexay KacaTeIbHOU U XOPI0H 1
78 VYron Mexay KacaTenbHON U XOpIoH 1
79 VYTIBI MEXIY XOpJaMA U CEKYIIIUMHU 1
80 VYTIbl MEXAY XOpIaMU U CEKYLTUMHU 1
81 Brincannplie u onrcaHHbIE 1
YEeTBIPEXYTOJIbHUKU
82 Bnucannble u onvicaHHbIe 1




YeThIPEXYTOIbHUKH

CBolicTBa U PU3HAKY BIMCAHHOTO

83 YeThIPEXYTOJIbHUKA

84 CBoiicTBa M IPU3HAKH BIMCAHHOTO
YEeTBIPEXYTOJIbHUKA

85 CBolicTBa U NPU3HAKU BIMCAHHOTO
YeThIPEXYTOJbHUKA

86 CBoiicTBa M IPU3HAKH BIMCAHHOTO
YETBIPEXYTOJIbHUKA

87 BzaumHoe pacnionoxxeHue aByx
OKPY>KHOCTEH

88 B3aumHoe pacnionoxenue qByx
OKPYKHOCTEH

89 Kacanue oxpyxHOCTEH

90 Kacanue okpyxHOCTEHR

01 OO61ue kacaTenbHbIE K ABYM
OKPYXHOCTSIM
KonrtponsHas pabora no teme "Yrisl u

92 YEeThIPEXYTOJIbHUKH, CBSI3aHHbIE C
OKPYXHOCTBIO"
[ToBTOpenue u 0600mIeHNE. Permenune

93 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEXKITY
pa3IMYHBIMHM TEMaMHU Kypca
[ToBTOpenue u 0600mIeHNE. Permenne

94 3a/1a4, WJUTIOCTPUPYIOLIUX CBSI3U MEXTY

pa3IUYHBIMU TEMaMHU Kypca




95

[ToBTOpenue u 0600mIeHNE. Pemenune
3aJ1a4, WUTIOCTPUPYIOIIMX CBA3H MEXIY
pPa3ITUYHBIMU TEMaMHU Kypca

96

[ToBTropenue u 0600mmenue. Pemenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

97

[ToBTropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOIINX CBS3U MEXIY
pa3IMYHBIMH TEMaMH Kypca

98

[ToBTOpeHue u 006001IeHNE. Permenue
3aJ1a4, WUTFOCTPUPYIOIIUX CBS3U MEXKITY
Pa3IUYHBIMU TEMaMHU Kypca

99

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMU TEMAMU Kypca

100

[ToBTOpenue u 06061eHue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca

101

HtoroBas koHTpoJibHAs paboTa

102

[ToBTropenue u o6o0mmenue. Pemenue
314, WITFOCTPUPYIOIINX CBSA3U MEKITY
pa3IUYHBIMU TEMAMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102




9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bcero Kontporenpie | HpakTueckue u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
1 Cunyc, KocuHyc, TaHreHe yrios ot 0 1o 1
180°
5 OCHOBHOE TPUTOHOMETPUUECKOE 1
TOKJIECTBO
3 DopMyibl IPUBEIEHUS
4 DopMyIIsl IPUBEACHUSA
5 Pewenne tpeyronbHukoB. Teopema 1
KOCHHYCOB
6 Pemenne tpeyronsHukoB. Teopema 1
KOCHHYCOB
7 Teopema cuHycOB
Teopema cuHyCcOB
Pemenne npaktuyeckux 3anad ¢
9 HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBbI CHHYCOB
Pemenue npakTuyeckux 3agay ¢
10 HCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
1 Pemenne nmpakTudeckux 3anad ¢ 1

HCIIO0JIB30BAHHUEM TCOPEMBI KOCUHYCOB U




TEOPEMbI CHHYCOB

Pemenne npaktuyeckux 3agad ¢

12 UCIIO0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMbI CUHYCOB
Tpuronomerpudeckue GopMyIbl st

13 IUIOINAAM TPEYroJbHUKA,
napaJenorpaMmma
Tpuronomerpudeckue GopMyIbl st

14 IUIOLIA/IU TPEYTOJIbHUKA,
napaJesnorpaMmma
Tpuronomerpudeckne GOPMyIbI IS

15 IUIOLIA/IU TPEYTOJIbHUKA,
napajenorpaMmma
Tpuronomerpudeckue GOPMYITBI IS

16 IUTIOINAAM TPEYroJbHHKA,
napasenorpaMmma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 dopMya MI0Ia 1 BEITYKIOTO
YETBIPEXYTOJIbHUKA

21 dopmyiia mIoa M BEITYKIOTO
4eThIPEXYTrOJIbHUKA

99 KonTponbhas pabota no teme "Pemienue
TPEYroJbHUKOB"

23 Xopab!l ¥ TOJOOHBIE TPEYTOJILHUKY B




OKPYKHOCTHU

Teopema 0 IpoOU3BEIEHUU OTPE3KOB

24 1
Xopa

o5 Teopema 0 IpOU3BEICHUN OTPE3KOB 1
Xopa

26 TeopeMsbl 0 MPON3BECHUH OTPE3KOB 1
CEKYIINX

97 TeopeMbl 0 TPOU3BEICHUH OTPE3KOB 1
CEeKYIINX

28 Teopema o kBazpare KacareabHOU 1

29 Teopema o KBajipaTe KacaTeabHON 1

30 Teopemsr UeBsl 1 Menenas 1

31 Teopemsbl UeBbl 1 Menenas 1

32 Teopemsl UeBbl u Menenas 1

33 [TonsiTHE O TOMOTETHH 1

34 KonrtpomnsHas padora no reme "[lonodue 1
TPEYroJIbHUKOB"

YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

35 YrnoBoi kod(pPUIUEHT U CBOOOTHBIN 1
YJICH, UX T€OMETPHUECKUI CMBICIT
YpaBHEeHHE NPSIMOI HA TIJIOCKOCTH.

36 YrnoBoit ko3 puiMeHT 1 cBOOOTHBIHI 1
YJICH, UX T€OMETPHUECKUI CMBICIT
[MTapannensHOCTh U

37 NEPIEHIUKYIIPHOCTD NMPSAMBIX (Uepe3 1

YTII0BOM KO3 HUITHECHT)




38

YpaBHEHHE OKPYKHOCTH

Haxoxnenue nepeceueHuit

39 OKPY’KHOCTEH U IPAMBIX B KOOpAMHATAX

40 Haxoxnenue nepeceyeHuit
OKPYKHOCTEH U IPSMBIX B KOOPAMHATAX

a1 dopMmya pacCTOSIHUSA OT TOYKH 10
MPAMOM
[Tnomanp napanienorpaMmma B

42 KOOpJIMHATaXx, MOHATUE 00
OPUEHTHUPOBAHHOM TUIOIIATN
[IpumeneHne MeToaa KOOPAUHAT B

43 IPAKTUYECKU-OPUEHTUPOBAHHBIX
reOMETPUYECKUX 3a/1a4ax

44 KonTpomasHas padota o reme "Meton
KoopauHat"

45 BexTopsl Ha miIockocTH
CrnoxeHne ¥ BBIYUTaHUE BEKTOPOB —

46 IpaBuja TPEYroJbHUKA U
napassenorpaMmma
CrnoxeHue 1 BBIYUTaHUE BEKTOPOB —

47 IIpaBUjIa TPEYTrOJIbHUKA U
napasenorpaMmma

48 YMHOKEHHE BEKTOpa Ha YUCIIO

49 Koopaunats! BekTopa

50 CrnoxeHue 1 BBIYMTaHUE BEKTOPOB,

YMHOXCHHE BEKTOPA HA YUCJIO B




KOOpAUHATax

C0XCHHE Y BEIYUTAHUE BCKTOPOB,

51 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpJIMHATAX

59 [TpuMeHeHne BEKTOPOB B (DU3HKE, IICHTP
macc

53 [Tonsartue o 6a3uce (Ha MWIOCKOCTH).
Pa3nosxenust BEKTOpOB 10 0azucy

54 [TonsiTue o 6a3uce (Ha MIIOCKOCTH).
Paznosxenust BEKTOpPOB 10 Oazucy

55 [Tonsartue o 6a3uce (Ha MWIOCKOCTH).
Pa3nosxenust BEKTOpOB 10 0azucy
CkanspHoe Mpou3BeIeHNE BEKTOPOB,

56 TEOMETPUUECKUN CMBICI U BBIPAKECHHE B
JIEKapPTOBBIX KOOPIUHATAX

57 JucTpuOyTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS

58 CxkansipHO€ TTpou3BeIeHNE U
MpOEIUPOBaHNE
[IpumeHeHne CKansipHOTO MPOU3BEICHUS

59 BEKTOPOB ISl HAXOXKIACHUS JUTHH U
yIJIOB
[TpuMeHeHHe CKAISIPHOTO IPOU3BEICHUS

60 BEKTOPOB ISl HAXOXKJACHUS JUTHH U
yTJIOB

61 [IpuMeHeHue CKaIsIpHOTO MPOU3BEACHUS




BEKTOPOB U1 HAXOXKACHUS JUIUH U
yIJIOB

Pemenne reomerpuueckux 3aaad ¢

62 MOMOIIBIO CKAJIIPHOTO POHU3BEACHUS 1

63 Pemenne reomerpuyeckux 3aaad ¢ 1
HIOMOIIBIO CKAJISIPHOTO POU3BEICHUS

64 KonTtponpsHast pabora o Teme 1
"BexTops!"

65 [IpaBUIBHBIE MHOTOYTOJIBHUKH, 1
BBIYHCIICHUE UX 3JIEMEHTOB

66 [IpaBuIBHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHUE UX DIIEMEHTOB

67 [TpaBuIbHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHUE UX JIEMEHTOB

68 [IpaBuIBHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHUE UX DIIEMEHTOB

69 Yucno © v [UIMHA OKPYKHOCTU 1

70 Umcno T v IIMHA OKPY)KHOCTH 1

71 JlnMHa nyru OKpyKHOCTH 1

72 JlnuHa a1yru OKpy>KHOCTH 1

73 Pamnannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tmomaae Kkpyra v €ro 3JIeMEHTOB 1
(cexTopa 1 cerMeHTa)

76 [lnomane kpyra v €ro 3JIEMEHTOB 1

(cexTopa U cermMeHTa)




HJ'IOH_IaI[B Kpyra 1 €ro 3JICMCHTOB

77 1
(cexTopa 1 cerMeHTa)

78 Brruucnenue nepuMeTpoB U IIJIOMIAACH 1
¢Guryp, BKIIIOYAIOIIUX JIEMEHTHI Kpyra

79 Brruncnenre nepuMeTpoB U ionaaen 1
¢buryp, BKIIOYAIONINX HJIEMEHTHI Kpyra

80 KonTponbnas no teme "J{nuna 1
OKpPY’XKHOCTH U ILJIoLaab Kpyra"

81 LleHTpanbHast CAMMETPHS 1

82 LenTpanbHO-cUMMETpHYHBIE (DUTYPBI 1

83 IToBopoTt 1

84 OceBast CHMMETpPHSI 1

85 @urypsl, CHMMETPUYHBIE OTHOCHTEIBHO 1
HEKOTOPO ocH

86 [TapanienpHbIi IEpEHOC

87 ITorsaTHe OIBM)KEHUS U €r0 CBOICTBA

88 PaBenctBo uryp

89 [IposiBiIeHUST CHMMETPUH B IPUPO/IE, 1
YKUBOITUCH, CKYJIBIITYpE, apXUTEKTYpPE

90 Komnosunuu nuxenuit (mpocreime 1
IIPUMEpHI)
[ToBTOpenue u 0600mIeHNE. Permenne

91 3a/1a4, WITIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMHM TEMaMHU Kypca

92 [ToBTOpenue u 0600mIeHNE. Permenune 1

3a/1a4, WIIIOCTPUPYIOIIUX CBI3U MEXKIY




pa3indYHbIMU TEMaMH Kypca

93

[ToBropenue u o600mmenue. Pemenne
314, WLTIOCTPUPYIOIIMX CBSA3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

94

[ToBTOpenue u 0600mIeHNE. Pemenune
3aJ1a4, WUTFOCTPUPYIOIIUX CBSA3U MEXKITY
pa3nIuYHBIMU TEMaMU Kypca

95

[ToBTOpeHue u 00600IIeHNE. Permenue
3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U MEKITY
Pa3IUYHBIMU TEMaMHU Kypca

96

[ToBTropenue u 0600mmenue. Pemenne
3a/1a4, WIUTFOCTPUPYIOIINX CBS3H MEXIY
Pa3MTUYHBIMHE TEMaMH Kypca

97

[ToBTOpenue u 06061meHue. Pemenue
3aJa4, WUTFOCTPUPYIOLIUX CBSA3U MEXKIY
pa3IMYHBIMHM TEMaMU Kypca

98

[ToBTOopenue u o6061meHue. Pemmenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMU TEMAMU Kypca

99

[ToBTropenue u o6o0mmenue. Pemenue
3a/1a4, WITFOCTPUPYIOIINX CBSA3H MEKITY
pa3IUYHBIMU TEMAMU Kypca

100

[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIINX CBI3H MEXKITY
pa3IMYHBIMH TEMaMU Kypca

101

HroroBast koHTpobHAs paboTa




[ToBTOpenue u 0600mIeHNE. Pemenune

102 3a/1a4, WITIOCTPUPYIOIIUX CBA3U MEKIY 1
pa3IMYHBIMU TEMaMU Kypca
OBUIEE KOJIMYECTBO YACOB I1O 102

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

- 'eomerpus, yueOHUK. 1151 7- T0 Kiacca, aBTopsl A. I'. Mepasik, B. M.
[TonsikoB, nox penakuueit B.E. [Togonbsckoro, u3a-so «Bentana-rpady,
2022
- l'eomeTpus, yueOHuUK. 117151 8- ro Kiacca, aBTopsl A. I'. Mep3msik, B. M.
[TonsikoB, mox penaxiueit B.E. [lononsckoro, nzn-so «Bentana-rpady,
2022
- 'eomeTtpus, yueOHuUK. 17151 9- ro kiacca, aBTopsl A. I'. Mep3mnsk, B. M.
[TonsikoB, nox penakuueit B.E. [logonbckoro, u3a-so «Bentana-rpady,
2022

METOJUYECKHUE MATEPHAJIBI VI YYUTEJIA

e ['ecomerpusa. 7 xmacc. Metoaudyeckoe mocobue. YTiyOaeHHBIH
ypoBenb - bynxko E.B., Mep3nsk AI. u gp., 2020,
https://disk.yandex.ru/i/PEFm7ReqU2dxSW(g

® T'comerpus. 7 knacc. CaMOCTOSATENBHBIE U KOHTPOJILHBIE PAOOTHI
(yrnyonennsiii), Benrana-I'pad, 2023

® T'comerpus. 8 kinacc. CaMOCTOSATENLHBIE M KOHTPOJILHBIE pa0OThI
(yriyb6nennsiit), Bentana-I'pad, 2023

® T'comerpus. 9 kinacc. CaMOCTOATENBHBIE U KOHTPOIBHBIE PAOOTHI
(yrmybonennsiit), Bentana-I'pad, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI

CETUUMHTEPHET


https://disk.yandex.ru/i/PFm7RegU2dxSWg
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