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MNOACHUTEJBHASA 3AIINCKA

['eomeTprss Kak OAMH W3 OCHOBHBIX Pa3/eNiOB IMKOJIHHOH MaTeMAaTHKH,
UMEIOIINI CBOEH IeNbI0 00€CIeYnTh M3YYCHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH W B3aUMHOE PpACIIOJIOKEHHE, ONMUPAETCs Ha  JIOTUYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. [I[eHHOCTh M3ydeHHs TeOMETpHUH Ha YPOBHE OCHOBHOTO
o01ero oopazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YIUTCS MTPOBOIUTH
JI0Ka3aTeNbHBIE PACCYKICHHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHMSI, JOKAa3bIBATh
UCTUHHBIC YTBEP)KIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
pacCyXJeHus «OT TPOTHBHOTO», OTIAWYATh CBOWCTBA OT IPU3HAKOB,
dbopmyarpoBaTh 00paTHEIE yTBepkaAcHH. Oco00€ 3HAUCHHE JOKa3aTeIbHAS JTMHUS
UMeeT IS yTTyOnEHHOTO N3YYCHHSI MAaTEeMAaTHKHU.

[{enpio M3ydeHuUs TEOMETPUU SIBIISIETCS UCIOJIb30BAHUE €€ KaK UHCTPYMEHTA
IIPY PEIICHUH KaK MaTEMaTHICCKUX, TaK U IPAKTUICCKUX 3a71a4, BCTPEUAIOIINXCS B
peanbHOM  kM3HU.  OOyyaromMiics  JOJDKEH  HAyYUThCS  ONpPEAEIAThb
TCOMETPUYECKYI0 (DHUTYpy, ONMHCHIBATH CIOBAMH YEPTEX WIA PHUCYHOK, HAWTH
IUIOMIAJh  3€MEJIbHOTO  Y4acTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JJIUHY
ONITOBOJIOKOHHOTO KaOesst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAs, BBHIYMCIHUTEIbHAS JUHUS B W3YYECHUU TCOMETPHUHU.
[Ipu pemenny 3amad MPAKTHYECKOTO XapakTepa OO0YyYaroluiicss YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEAlTbHBIX JKU3HEHHBIX CUTYyallii, IPOBOJIUTH
BBIYKCIICHUS U OIIEHUBAThH aJIEKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh YueOHOT0 Kypca YriTyOa€HHOT0 U3yUYeHHS TeOMETPUN COCTOUT B
TOM, YTO OOyYaIOIUECs HE MPOCTO 3HAKOMSITCS C OTMPEACTIEHHBIMH MOHITHIMH, a
YBEpEHHO OBiajeBaloT uMH. CyIECTBYIOINUE TEMbI MPOrpaMMbI 0a30BOrO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
YMEHUS, TMOMOTAIIIMNE MM YBEPEHHO MPUMEHSTh CBOM 3HAHHS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXKHBIX TIPEeIMETax, MPEkK/e Bcero pu3nke U nHHOpMaTHKe,
a Tak)Ke TIOJIb30BATHCS IMONYYCHHBIMH 3HAHUSAMH TIPU PEHICHUH TPAKTHYCCKUX
3am1ad.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax u3ydaeTcs yrIyOJIEHHBIA yueOHBIiH
Kypc «l'eoMeTpusi», KOTOpPBIH BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepkanusi: «Hawama  reomerpum», «TpeyrompHukm», «OKpPYKHOCTHY,
«YetbipéxyronpHukmny», «[lomoduey, «dnmeMeHTs TpuroHoMeTpumny», «Ilnomaamy», a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha uzyuenue yue6Horo kypca «I'eomerpusi» orBoautcsa 306 yacos: B 7 kinacce
— 102 gaca (3 gaca B Hegento), B 8 kitacce — 102 yaca (3 vaca B Heento), B 9 kiiacce
— 102 gaca (3 yaca B HefIeINIO).



COJAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reomerpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o006 akcuome, Teopeme,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

B3anmHOe pacnonokeHue ToYeK Ha NpsMou. M3mepeHue IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte W yroi. Buasl yrinoB. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble 1 cMeKHbIE yIUIbl. [lapasuienbHbIe U IEPIEHANKYIIIPHBIE MPSMBIE.
PaccrosiHue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomanbix. J[inHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHuKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O paBEHCTBE (QUIYp, HUX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHus. MTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYIOJIbHBIE, TYIOYIOJIBHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTA
TPEYTrOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBbldi W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [Ipu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cummeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAIOIEM MUPE.

IMapaanensHbie npsimbie. CyMMa yrjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKHUE CBEACHUS O IocTynare EBkimaa u o
posin JIo6aueBCKOTo B OTKPBITUU HEEBKIMA0BOM reomeTpun. CBOMCTBA U MPU3HAKU
napajuiesibHbIX OpsiMbiX. CyMma yIvIOB TpeyrojbHHKA. BHeEmHHWe  yIiibl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHble TPEYroJbHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJIbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOWCTBO MEAMAHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K
runotenyse. [IpaMoyronbHblii TPEYroJbHUK C yriioM B 30°.

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXHOCTH W Kpyra: LEHTP,
paguyc, 1MaMeTp, XOpaa, UX CBOMCTBA. B3aMMHOE pacmnoioKEHUE OKPYKHOCTH U
npsamoil. KacatenbHas U cekyias K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCAHHAS B YTOJL.
[Ipocreiimme NOCTPOEHUS ¢ TOMOIIBIO IUPKYJIS U JIMHEUKU.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reOMETpUIECKUX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISAP K OTPE3KY
KaK TeoMeTpuYecKkue mecra ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIIEHUH N'€OMETPUUECKUX 3a/1a4.

ITocTpoenusi ¢ MOMOIIbIO HUPKYJIS U JJUHEHKH

Hctopuueckue ceaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEIICHHE 3a7a4 Ha IOCTPOECHHUE LIUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBoMcTBa M npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUSA TPAIICIHH.

Cpennsss IMHUA TPEYrojbpHUKAa. MeEToJ yJIBOEHHs MEIHWaHbl TPEYrOJIbHHKA.
Teopema o nepeceyeHuu MeMaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, Kodpdunuent nomodus. I[lpuzHaku mnomoous
TPEYroJbHUKOB. IIprMeHeHue nomo0usi NpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX GUryp.
[Tpocreiimue Gopmysl s MIIOLWEAAN TPEYroJbHUKA, MapajuieJorpaMma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenne teopemsl [ludaropa npu pemeHun
IPaKTUYECKUX 3a]a4.

DJIeMeHThbI TPUTOHOMETPHUH

CuHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrIJia MHPsSMOYTOJBHOIO
TpeyrojibHuKa. Tpuronomerpuueckue ¢ynkuuum yrinoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrmcaHHbBIE ¥ IEHTPAJIBHBIE YIUIBI, YTOJI MEKY KaCATEIbHOU U XOPIOM. Y TJIbI
MEXKIy XOpJaMH M CEKyIlMMH. BHHcaHHble W ONMCAaHHBIE OKPYXHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3amMHOEe pacnosokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, TaHreHc yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpPUYECKOEe  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemieHue
TPEYrOJILHUKOB. Teopema KOCMHYCOB U TEOpeMa CUHYCOB. PellleHne MpakTHYecKux
3a/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB. Pelienue 3anau
F€OMETPUYECKON ONTUKH.

Tpuronomerpuueckue  QopMynbl  Uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopabl ¥ MOJO0OHBIE TPEYTOJIBHUKH B OKPYKHOCTH. TeopeMa o Mpou3BeIeHUN
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHNN OTPE3KOB CEKYILNX, TEOpEMaA O KBapaTe
KacareqbHOH. [IpuMeHenne npy permeHny reOMeTpUYecKux 3a1ad. TeopeMbl YeBbl
u Menenas. [lonstue o roMoTeTHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH CcMbICH. [lapajienpHOCTh W NEPHEHAMKYJISIPHOCTH
psMBIX (depe3 yriioBoi ko3 UIIMEHT).

VYpaBHenue okpyxHocTu. HaxoxkneHne nepeceueHnii OKpYKHOCTEN U ITPSMBIX
B KoopauHarax. Popmyiia pacCcTOsAHUS OT TOYKM J0 mnpsmout. Ilnomane
napajienorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW ILUIOIIAJIH.
[IpumeHeHne MeToa KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekrTopbl Ha miockocTH. CloOXeHUWE M BBIYMTAHHME BEKTOPOB — IMpaBUiia
TPEYroJIbHUKA U NapajjiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE W BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oa3uce (Ha IIOCKOCTH). PasyiokeHuss BEKTOPOB IO Oasucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHMBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpPHOro



IIPOM3BEACHUS BEKTOPOB Ul HAXOXKIECHWS [JJIMH W yriaoB. Pemenwne
T€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIJIMHA OKPYKHOCTH M INIOLAAb KPYyra

[IpaBuIbHBIE MHOTOYTOJIBHUKH. J{1IMHA OKpYKHOCTHU. [ 'pasycHas u paguaHHast
Mepa YIUVIa, BBIYMCIICHME IUIMH AYr OKpyxHocTeW. I[lmomane kpyra, cekropa,
cermenTa. Mctopudeckue cBeieHUs 00 M3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummetpusa. DPurypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHsT W ero cBoiicTBa. PaeHcTtBo Quryp. IlposBraenus
CUMMETPUM B IIPUPOJIE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommozunmuu
IBUKEHUH (mpocTeiiiue npuMepsl). [[pumeHeHre B reOMeTpUUECKUX 3a7adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHHEM K  JOCTMIKCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEAM3alUU €ro
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PyHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp IpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUs Ha MPOTSHKEHUM BCEM JKM3HU I YCHEIIHOW MpodecCHOHaNbHON
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHHUEM MHAMBUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHHH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYeCKON HaykuM Kak cdepbl UelI0BEYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaTEMaTUYECKOW KYyJbTYpOW Kak CPeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ATONOTy YU :



FOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHWUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTaHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ IMpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA IPUMEHCHUE MATEMATUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAaHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUI VISl OKPYKAIOIIEH Cpejibl, 0OCO3HAHUEM TJI00aTBbHOTO
XapakTepa IKOJOTHUECKUX MPOOJIeM U MyTel UX PEIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS y JPYTUX JIOJIEH, MpUOOpeTaTh B COBMECTHOU JEATEIIHLHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
OCO3HaBaTh JCPUIUTH COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, IJIaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeHCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAIbHBIMU  KOMMYHHKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJISITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXIYy MOHATUSAMH, (PopMyIUpOBaTh
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUpPOBaTb U  NPeoOpa3OBBIBATH  CYXKICHUS:
yTBEpIUTENbHbIC U OTPUIIATENIbHBIC, €IUHIUYHbIC, YACTHBIC U 00IIME, YCIOBHBIC,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUNI;

JieNaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPXKICHUM (MpsSMbIe U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MATEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEIOUpPATh HanboJIee MOIXOAIIUN C YIETOM CaAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHEB).

ba3oBble uccienoBareibckue 1eiCTBUS:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATENbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (hOpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TO3UIINIO, MHCHHUE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJICEHHOMY IUIaHY OJKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HMCCIEAOBAHMS, DOKCIEpPUMEHTAa, OIICHHUBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTHh HMHGOpMANWH, JaHHBIX,
HEOOXOUMBIX JIJIsl peIIeHUs 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss UHGOpPMAIMUM M WLIIOCTPUPOBATH
pelraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:



BOCIPUHUMATH U (POPMYITHPOBAThH CY>KICHHSI B COOTBETCTBUHU C YCIOBUSMHU U
HEeJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWS IO XOAYy pELICHUs 3ajaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ 0OCYXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY O0OCYKIaeMOil TEMBHI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE Ha MOHUCK
peIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
uanora, oOHapy)KHUBaTh pa3jMyue W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

NPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4M, YKCIICPUMEHTA, UCCIICIOBAHMUS,
POEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaady
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

NOHMMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUIYaJIbHOU
paboThl HpU pelIeHHH Y4YeOHBIX MaTeMaTHYEeCKHX 3aJad, MPUHUMATh Lelb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYXKIATh MPOIECC U PE3yNbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CyxkaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YacTh padOThl U KOOPAUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJIE€HAMH KOMaH/bI, OIICHUBATh Ka4yeCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OOIIMI pe3yJbTaT M0 KPUTEPUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBJIAITH MPOOJIEMBI JJISl PEIICHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, alTOPUTM pelleHus 3adadd (WId €ero
4acTh), BBIOMpaTh CHOCOO peElIeHHs € YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ yaéToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysabTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU 33]1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaNJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEOCTIKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BBIPAXaTh AMOLUHM TPU H3yYECHHUH MaTEeMaTHYeCKHMX OOBEKTOB M (PAaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoniy 06y4denus B 7 kj1acce 00y4Jaromunics MOTYYUT CIEAYIONTNE TPEIMETHBIC
pPE3yIbTaTHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHE (UTYpbI, ONpEneisTh UuX
B3aMMHOE pPAacCIOJIOKEHUE, H300pakaTh TeOMETpUYeCKUEe (UIypbl, BBIMNOIHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepATh TMHENHBIC U YIJIOBBIE BEJIMYUHEBI. Pemars
3a/1a4M HA BBIYHUCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenath TPUKUAKY U OLIEHKY JIMHEWHBIX U YIJIOBBIX BEJIIMYMH MPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPUPOJIHBIX OOBEKTOB. Paznuyarh pasMepbl 3THX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATH
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHHUKOB MIPHU PEIICHUH 3a]1a4.

IIpoBOAUTE JOTHYECKUE PACCYKACHUSA C MCIIOJIB30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEIMAHBI, IPOBEAEHHOMN K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHHUKA,
B PELIEHNN I'€OMETPUYECKUX 3a1ay.

Omnpenensts napajijieIbHOCTh MPSAMBIX C TIOMOIIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napajuieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOIUTH BRIUMCIECHUS U HAXOUTH YUCIIOBBIC M OYKBEHHBIE 3HAUCHUS YTIIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMpPU MEPECEUCHHH JBYX
MapajuleNIbHBIX MPSAMBIX CEKyllel. Pemars npakTuyeckue 3a1adyd Ha HaXO0XKICHUE
YIJIOB.

Brnaners monsituem reomerpuueckoro mecta touek (I'MT). Omnpenendars
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTueM reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUM U IIPU PEILICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. Y METh JOKA3bIBAaTh U NPUMEHSTh
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoJuTh € MeHTp. JloKa3bpIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTe moHSATHEM KacaTeIbHONW K OKPY)KHOCTH, MOJIB30BATHCSI TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajuyca, MPOBEAEHHOTO K TOUYKE KacaHUS.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIUICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3pIBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTIOMOIIBIO IUPKYIS U
JIMHEUKHU.

K koH1y oOyueHus B 8 ki1acce 00ydaromuiics NOJyduT CAEAYIOLUE IPEAMETHbIE
pe3yiabTaThl:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BAThCS MX CBOMCTBAMHM IPHU PELICHUU F€OMETPUYECKUX 3aaad. Paznuyarhb
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELUIEHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBONMCTBA TOUKH MEPECEUEHUS] MEUAH TPEYyTroJbHUKA (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnanets moHsTHEM CpeiHEN TMHUH TPEYTOIbHUKA U TPAMEUd, TPUMEHSITH UX
CBOWCTBA IPU PELIEHUH TeOMETPUUECKUX 3a1ay. Mcnonb3oBaTte Teopemy Daneca u
TEOpeMy O TMPONOPLHUOHAIBHBIX OTpe3KaX, MPUMEHITh UX s pelIeHus
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh UEHTPAJbHO-CUMMETPUYHbIE (DUTYpbl W HCHOJNB30BATH HX
CBOICTBA IIPU PEUICHUH 3a7a4.

Brnanets moHsTHSMU TOA00MS TPEYrOJIbHUKOB, Kod(duimenta momoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbLHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3oBaHuu MoAo0Ua U O MOAOOHBIX (urypax. [lonb3oBaThCs NMpU3HAKAMU
noj00usl TPEYroJbHUKOB MPU PEIICHUH TeoMeTpuYeckux 3anad. JlokasbiBaTh U
OPUMEHATH OTHOLLIEHUS MPOMOPLUUOHATIBHOCTH B MIPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOTOOME B MPAKTUUECKUX 3aJauax.

BeiBomuTh W UCHONB30BaTh mpocTeiiimme (GopMmynbl IS IUIOLIAAU
TpPEYroJibHHUKA, NapajjiesiorpaMma, poMoa u Tpaneuuu. Beraucnsate (pa3auyHbIMU
cnoco0aMu) IUJIOWIAAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NnoJTOOHBIX (QUTyp U MPUMEHSATH MPHU peueHuH 3amad. [IpuMeHsTh moJyyeHHbIE
YMEHHSI B IPAKTUYECKUX 3a/1a9aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUYECKUX U
IIPaKTUYECKUX 3aaa4. CTPOUTH MaTEMAaTUYECKYIO MOJIENb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JIUHBI.

Bianerp mNOHATHEM BIMCAaHHOIO W LEHTPAIBHOIO YIVIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MATEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHIty oOyueHust B 9 ki1acce oOy4aromuiics MOTyYuT CIAEAYIONINE MPEIMETHBIC
PE3YJbTaTHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIUM OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE D3JIEMEHTHI TMPSIMOYTOJBHOTO TPEYroJbHUKA («perieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJIUHBI
Y yTJIbI 1J19 HETAaOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThes GpopMysiaMHu MPUBEICHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOIIEHUH MEXAY TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Jloka3pIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NMPUMEHSATH UX IJIS
HaXO0XJICHUSI Pa3IMYHBIX PJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHLHUKOBY),
NpU pEIICHUH TeOMETpUYEeCKUX 3ajad. [IpuMeHSTh MOJIydeHHBbIC 3HAHUS TIPU
pELIEHNU NMPAKTUYECKHUX 3a]adu.

[IpuMEHATh TPUTOHOMETPUIO B 33/1a4aX HA HAXOXKJECHUE TUIOLIAN, BBIBOJIUTD
U BJIQJACTh TPUTOHOMETPUYECKUMHU (opMyJaMH IS TUIONIAAU TPEYroJibHUKA,
napasuiesiorpamMmma, pom0a, Tparneuuu, BHIBOIUTh U TPUMEHAITH (hopmyity ['epoHa u
dbopmyIy ISl TUIOIIAIN BBITYKIIOTO YETHIPEXYTOJIbHUKA.

HNMeTs npencTaBieHue 0 TOMOTETUN, TPUMEHATh B MPAKTUYECKUX CUTYaIIHSIX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas rpu peieHuu 3ajay.

Hcnonb30BaTh TEOpEeMbl O BIHUCAHHBIX YIJIaX, VyIJax MEXIy XOpJaMu
(CeKyIIMMHM) U yTJIe MEXKAY KacaTeIbHON U XOPJION MIPU PEIICHUN T€OMETPUIECKUX
3amad. Jloka3plBaTh U NMPUMEHATH TEOPEMBI O MPOU3BEICHUH OTPE3KOB XOPI, O
MIPOU3BEACHUU OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, pabOTaTh C ypaBHEHUEM
npsSIMOM  Ha IUIOCKOCTH. BrnaaeTs NOHATUSIMH YyriaoBoro koddduimeHta u
CBOOOJIHOTO 4YJieHa, MOHUMATh WX TE€OMETPUUYECKUU CMBICI U CBS3b YIVIOBOTO
kod(ddurreHTa ¢ Bo3pacTaHueM U YObIBAHUEM JIMHEWHON (QYHKIIUU. Y METh peliaTh



METOJOM  KOOpJIMHAT  3aJayd, CBS3aHHbIE C  MapajuIeIbHOCTBIO U
NEPIEHIUKYIAPHOCTBIO TPSAMBIX, TEPECEUCHUEM MPSAMBIX, HaXOXKJIEHUEM TOYEK
NIEPECEUCHHUS.

BeiBonuTe M BiIAfETh ypaBHEHUEM OKpPYXHOCTH. lMcnonp3oBaTh METON
KOOpAMHAT JUIsl HAXOXJECHUS IEPECEUCHUN OKPYKHOCTEH U IpsMbIX. Brnaners
dbopMynaMu paccTOSTHUS OT TOYKH 10 MPSMOM, IJIOLAAX MapajuiesorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpPHUEHTUPOBaHHOW Momaau. llomp3oBaThCs
METOJIOM KOOPAMHAT Ha INIOCKOCTH, IPUMEHSTH €r0 MPU PEIIEHUN T€OMETPUUECKUX
U NpakTUYECKUX 3ahad. lIpuMeHsATP MeETOoJ KOOpAMHAT B  IPAKTHKO-
OpPUEHTHPOBAHHBIX T€OMETPUUECKUX 3a]auax.

Bnagers moHsATHEM BEKTOpa. YMETh CKIAJbIBaTh M BBIYUTATH BEKTOPHI,
YMHOaTh HAa YHUCJO, BIAJETh NpaBUIaMH TPEYTrOJbHUKA M IapajuiesorpaMma.
Bnaners mpakTUUECKMMM HWHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO IOJIb30BAThHCS
KOOpAMHATaMU BEKTOpa. Bnagerb clokeHueM ¢ BBIYMTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HAa YUCJIO B KOOPIUHATAX.

NwmeTts npencrabieHue o 0asuce (Ha MI0CKocTH). PackiianbiBaTh BEKTOPHI O
O0asucy. PacknanpiBaTh BEKTOpbl CHJI  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPUUYECKUX COOTHOIICHUU. IIpUMEHsATh TOJyuyeHHblE 3HAHUA B
IpOCTEHIINX PU3NYECKUX 3a/1adax.

Bnanete NOHATHEM CKaJSPHOIO IMPOM3BEIEHUS BEKTOPOB, MOHUMATh €ro
T€OMETPUYECKHIA CMBICIT M YBEPEHHO MOJIb30BATHCS €r0 BRIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATaX. 3HaTh IUCTPUOYTUBHOCTh CKAJIIPHOTO IPOU3BEJICHUS U €0 CBA3b C
npoeurpoBaHueM. [IpUMEHATH CKaNsIpHOE NPOU3BEACHUE BEKTOPOB IS
HaxXOoXJEHUs JUIMH W YriioB. Pemarh reomMeTpuyeckue 3afadyd € HOMOUIbIO
CKaJIsIpHOrO Ipou3BeAeHus. Vcrnonb30BaTh CKaISIpHOE MPOU3BEIECHUE BEKTOPOB B
anredpanueckux U (pu3ndyeckux 3agavax.

Bnagers NMOHATHAMU NPaBUJIBHOTO MHOTOYIOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI YT OKPYXHOCTU M PalMaHHOW MEphI yTIiia, BBIUUCIATH IUIOLIaAb Kpyra U
ero yacredd. Ilonumare cmbici uyucna m. [IpUMEHSTH MOJy4eHHBbIE YMEHHS IMpHU
pEIIeHUH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKHUE CBENEHUS 00 M3MEpEeHUU
JUTMHBI OKPY>KHOCTH U TUIOLIAJAH KpyTa.

HNmeTtp mnpencraBieHHe O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHUKCHHSX.
Haxoguth ocu, UEHTpbl CUMMETPUU (GUTYp, LEHTPHl IOBOPOTA, HAXOIUTh
KOMITO3UIIMM TPOCTEHIIKNX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS TUIOCKOCTH
IPU pELICHUU T€OMETPUUECKUX 3a7a4.

[TpuMeHsATh MoJydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH AJIs 3a]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NPUMEHEHHEM IMOA00OMs U TPUTOHOMETPUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM Korrrpomsneie  Tpaxriseckie (undposbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI pecypenI
Hauana reomerpuu. [Ipocreitimme
1 reoMeTpruuecKue (GUrypsl ¥ UX CBOMCTBA. 28 1
N3mepenune reoMeTpuyecKkux BEITUYUH
2 TpeyronbHUKU 19 1
3 [TapamnensHocTs. CymMMa yriioB 15 1
MHOTOYTI'OJIbHUKA
[TpstMOyTONbHBIE TPEYTOIBHUKH
5 ['eomeTpuueckre HepaBeHCTBA 1
OxpyxHocTb. ['eomeTpruueckue mecra
6 Touek. [TocTpoenus ¢ TOMOILIBIO UPKYJIS 18 1
U JIMHCUKH
7 HOBTOPGHHG, 000011IeHNE, CUCTEMATH3AINS 10 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
YeThIpEXYTroJbHUKU 22
[Monobue 16
[Tnomans 16
4 Teopema ITudaropa u Hauana 18 1
TPUTOHOMETPUHU
5 VYTIIbI ¥ 94eTBIPEXYTOILHUKH, CBSI3aHHBIE C 20 1
OKPYKHOCTBIO
5 [ToBTOpenue, 0000IIeHUE, CUCTEMATH3AIHS 10 1
3HaAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM uu¢poBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroxa koopauHAT 10 1
4 Bexrtopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib KpyTra 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpeHME, 0606meHPUIe, 12 1
CUCTeMAaTH3aIVsl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Nen/m  Tema ypoka Kontpoabubie IIpakTnueckue Aara unpporsIe
Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIEC
padoThI padoThI pecypenr
1 Hcropust BOBHUKHOBEHUS U PA3BUTHUS 1
reOMETPUU
5 HayanbHble OHATUSA TEOMETPUH. 1
Touka, npsmasi, OTpE30K, Jy4
3 HauanbHbie MOHATHS TEOMETPHH. 1
Touka, npsAmasi, OTpE30K, J1y4
[TonsiTue 06 akcuome, TeopeMe,
4 JIOKa3aTeJIbCTBE, ONPEIACIICHHH, 1
CBOICTBE, TPU3HAKE
B3aumHoe pacnonoxeHue Touek Ha
5 npsiMoil. MIaMepenue JUIMHbBI OTpe3Ka, 1
pPacCTOsIHUE MEXAY TOUKaMU
B3anMHOe pacnonokeHue TOYeK Ha
6 npsiMoil. MIaMepenue JUIMHbBI OTpe3Ka, 1
pPacCTOSIHUE MEXAY TOUKaMU
B3anMHOe pacnionoxeHue ToYeK Ha
7 npsMoil. MIzMepenune JUIMHBI OTpe3Ka, 1
paccTosiHE MEX]Ty TOUKaMU
8 [TonymnockocTs 1 yroi. Buasl yrios. 1

W3mepeHne BeIMYrH yII0B




[ToxymmockocTs 1 yrois. Buast yrios.

o W3mepeHne BeIMUrH yII0B

10 ITomynnockocts u yroisi. Buael yrios.
W3mepeHue BenM4rH yIiioB
BepTukaibHble U CMEXHBIE YIJIBI.

11 [TapanienbHbIC U IEPIICHIUKYISIPHBIC
psiMbIe
BeprukanbHble U CMEKHBIE YTIIbI.

12 [TapannenbHble U EPIIEHIUKYISPHBIE
psiMbIe
BeprukanbHble U CMEKHBIE YTJIbL.

13 [TapannenbHble U IEPIEHIUKYISIPHbIE
psiMbIe
BeprukanbHbie U CMEKHBIE YTJIbL.

14 [TapamienpHbIE U IEPIICHINUKYIISIPHBIE
psiMbIE
BeprukanbHble U CMEKHBIE YIIIBL.

15 [TapamienpHble U NEPIIEHIUKYIISIPHBIE
psiMbIE

16 buccekrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Bunpl nomansix. J{nuHa
JIOMaHOU

20 Jlomanasi. Buasl tomanbix. /[nmvna
JIOMaHOU

21 MHuoroyronasHuku. [lepumerp

MHOT'OYT'OJIbHHKA. IlonsTue o




BBITYKJIBIX U HCBBITYKJIBIX
MHOTI'OYT'OJIbHUKAax

22

Mmuoroyronsauku. [Tepumerp
MHoOroyrosibHuka. [Ionarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX

23

24

25

26

MuoroyronsHuku. [lepumerp
MHOTOyrojibHuKka. [lonarue o
BBITTYKJIBIX U HEBBITTYKJIBIX
MHOTOYTOJIbHUKaX

Mmuoroyronsauku. [lepumerp
MHoroyrojibsHuka. [lonarue o
BBIITYKJIBIX M HEBBIMTYKJIBIX
MHOTOYTOJIbHUKAX

Mmuoroyronsauku. [lepumerp
MHOTroyroibHuka. [lousarue o
BBIITYKJIBIX M HEBBIITYKJIBIX
MHOTOYTOJIbHUKAX

WHCTpyMEHTBI Ul U3MEPEHUN U
IIOCTPOEHUM

27

HMHCTpYyMEHTHI AJ1s1 UBMEPEHUN U
MOCTPOEHUI

28

KonrponsHas padora no reme "Hauana
reomerpud. [Ipocreiimme
reoMerpuueckre GUrypsl u ux
cBolcTBa. M3MepeHne reomeTpuaecKux

q)HrypH




Menuana, GucceKTpuca u BbICOTa

29
TPEYroJIbHUKA

30 Menaunana, GrcceKTprca 1 BBICOTA
TpPEeYrojbHUKa

31 PaBeHCTBO TpeyroabLHUKOB

32 [IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

33 IlepBblii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

34 IlepBslii 1 BTOPOU IPU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

35 [IepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYroJIbHUKOB

36 ITepBslii 1 BTOPOU PU3HAKU PAaBEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

38 PaBHOOE1pEeHHBIE TPEYTONBHUKU U UX
CBOMCTBA

39 PaBHOOe1peHHBIE TPEYTOJIBHUKU U UX
CBOMCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO
TpPEYrojbHUKa

41 [Tpu3Hak paBHOOEAPEHHOTO
TPEYroJIbHUKA

42 Tperuil npu3HaK paBeHCTBA

TPEYTOJIbHUKOB




Tperuii npu3HaK paBeHCTBA

43
TPEYroJbHUKOB

m Tperuil npu3HaK paBeHCTBA
TPEYroJbHUKOB
@uUrypsl ¢ 0CEBO CUMMETpPHEH.

45 [IpumMepsl CHMMETPUHU B OKPY>KArOIIIEM
MHpe
@urypsl ¢ 0CEBOI CUMMETPHUEH.

46 [TprMepbl CUMMETPHH B OKPY’KaIOIIEM
MUpe

47 KonTtponsHast pabora o Teme
"TpeyronbHuku"

48 [TapaieabHOCTh IPSIMBIX

49 CBoiicTBa M IPU3HAKH TMAPAJUICTHHBIX
HPSMBIX

50 CBoiicTBa M IPU3HAKY TTAPAJUIETHHBIX
TPSIMBIX

51 CBoiicTBa U MpU3HAKHU MapauIeIbHbIX
HPSMBIX

59 CBoiicTBa M IPU3HAKHU TApAJUICTBHBIX
HPSMBIX

53 CBoiicTBa M IPU3HAKH TTAPAJUIETHHBIX
TIPSIMBIX

54 CBoiicTBa U MpU3HAKYU MapaUIeIbHBIX
IPSMBIX

55 CymMa yriioB TpeyroibHHUKa

56 CymMmMa yriioB TpeyroyibHHKa

S7 Bremnue yrisl TpeyrojibHHUKa




58

Bremnue yrisl TpeyrojbHUKA

59

60

61

CymMma BHYTPEHHHX YIJIOB
MHOTOYTOJIbHUKA U CYyMMa BHEIIHUX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA

CymMa BHYTpPEHHHX YIJIOB
MHOTOYT'OJIbHUKA U CyMMa BHEIIHUX
YIJI0B BBIITYKJIOIO MHOTOYT'OJIbHUKA

CyMMa BHYTPEHHHUX YIJIOB
MHOI'OYTOJIbHUKA U CyMMa BHELTHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA

62

KonTtponpsHas pabora no Teme
"[MapamniensHocts. Cymma yrioB
MHOT'OyTOJIbHUKA"

63

64

[Ipu3Haku paBeHCTBa NPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB
[Tpu3Haky paBeHCTBA MPSMOYTOJIBHBIX
TPEYrOJIbHUKOB

65

66

67

68

[IeprieHaUKyYIsp U HAKIOHHAS

CBOliCTBO MeIMaHbI IPSIMOYTOJIBHOTO
TPEYroJIbHUKA, POBEAEHHON K
TUIIOTEHY3€

CBOliCTBO MeIMaHBI IPSIMOYTOJIBHOTO
TPEyroJIbHUKA, IPOBEAEHHOMN K
TUIIOTEHY3€

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM
B 30 rpamycoB

69

[IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIOM
B 30 rpamycoB




CooTHOIIEHHS MEX1y CTOPOHAMU U

70 yIJIaMy TpeyrojbHHUKa

71 CooTHOIIEHHS MEX1y CTOPOHAMU U
yriamu TpeyrojbHUKa

7 HepaBeHCTBO TpeyrojabHUKA.
HepaBeHcTBO 0 JUIMHE TOMaHOU
HepaBeHcTBO Mex 1y nepreHANKYIIPOM

73 Y HAaKJIOHHOW. PaccTosiHue OT TOYKH 10
MPAMOM
KonTtponbsHas pabora mo Temam

74 "IIpstMOyTOJIbHBIE TPEYTOJILHUKH'",
"I"eomeTprueckue HepaBeHcTBa"

75 OKpuy)KHOCTb, XOpJIbl U IUAMETPBI, UX
CBOICTBa

76 OvayxcHOCTb, XOPJIbl U IUAMETPBI, UX
CBOICTBa
B3anMHOe pacnonokeHne OKpyKHOCTH

77 u npsamoil. KacarensHas u cexymas k
OKPYKHOCTHU
B3anMHOe pacnoniokeHne OKpyKHOCTH

78 u npsamoil. KacarensHas u cexymas k
OKPYKHOCTHU
B3aumHoe pacnonoxeHue OKpyKHOCTU

79 u npsamoi. KacarenpHas u cexymas K
OKPYXHOCTH

80 OKpy’KHOCTb, BIIUCAHHAS B yToOJl

81 OKpy’KHOCTb, BIIUCAHHAs B yToJl




82

[IoHsATHE O TEOMETPUYECKOM MECTE
ToueK. [IpumMepbl reOMeTpUYECKUX MECT
TOYEK Ha IJIOCKOCTH

83

[IoHsATHE O TEOMETPUUECKOM MECTE
To4eK. [Ipumepsl reOMeTpuYECKUX MECT
TOYEK Ha IUIOCKOCTH

84

85

OnucaHHast OKPY>KHOCTb TPEYroJIbHUKA,
€€ LEeHTp
OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ IEHTp

86

MGTOII reoOMCTPHUICCKUX MECT TOYCK
IIpU pCHICHUH IT'COMETPHUUCCKUX 3aJjayd

87

88

MeTton ICOMCTPHUUCCKUX MECT TOUCK
IIpU pCHICHUH IT'COMETPUUCCKUX 3aJjayd
MeTton ICOMCTPHUUCCKUX MECT TOUCK
IIpUu pCHICHUH I'COMETPUUCCKUX 3aJiaYq

89

90

91

92

Meroza reoMeTpU4EeCKUX MECT TOUYEK
IIPU PELIEHNN F€OMETPUYECKHX 3a/1a4

O06ocHOBaHUS MPOCTEHUIITIX
MOCTPOEHUM, ATaIlbl 3a1a4H Ha
IIOCTPOEHUS, PEIICHNE 3a1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEUKOMN
O06ocHOBaHUS MPOCTEHUIITIX
MIOCTPOEHUM, JTaIlbl 3a1a4X Ha
MIOCTPOEHUS, PEIICHNE 3a1a4 Ha
MOCTPOEHUE UPKYJIEM U JIMHEHKOMN
KonTpomnpHas paboTa mo Teme
"OkpyxHOCTb. [ 'eomMeTprueckue mecrta




Touek. [locTpoenust ¢ momMouibo
HUPKYJIA U JIMHEHKH"

93

94

95

[ToBropenue u o600mmenue. Pemenue
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 0600IIeHNE. Permenune

3a/1a4, WIIIOCTPUPYIOIIMX CBA3U MEXKIY
Pa3JINYHBIMU TEMaMU Kypca

[ToBTOpeHue u 006001IeHNE. Permenue
3aJ1a4, WUTFOCTPUPYIOIIUX CBSA3U MEKITY
pa3InYHBIMH TEMaMHU Kypca

96

[ToBropenue u 0600menue. Pemenne
3a/1a4, WUTFOCTPUPYIOIIUX CBS3U MEXKIY
pa3IMYHBIMH TEMaMH Kypca

97

[ToBropenue u 0600menue. Pemenne
3a/1a4, HIUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

98

99

100

[ToBTOopenue u o6061meHue. Pemenue
3a/1a4, MIUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Permenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY
pa3IUYHBIMHE TEMaMH Kypca

101

HtoroBast KoHTpoJIbHAs paboTa




[ToBropenue u o600mmenue. Permenne

102 3a/1a4, WLTIOCTPUPYIOIINX CBSI3U MEXKIY 1
pa3InYHBIMH TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME




8 KUIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 [Tapannenorpamm, ero npu3HaKku 1 1
CBOIiCTBa 05.09.2023
5 [Tapannenorpamm, €ero nNpusHaKu u 1
CBOICTBa 06.09.2023
3 [Tapannenorpamm, €ero nNpu3HaKu u 1
CBOICTBa 08.09.2023
4 [Tapanmnenorpamm, ero npu3HaKku 1 1
CBOICTBa 12.09.2023
5 [Tapannenorpamm, €ero nNpusHaKu u 1
CBOMCTBA 14.09.2023
6 [IpsiMmoyronpHUK, pOMO, KBapaT, UX 1
NPU3HAKH U CBOHCTBA 15.09.2023
7 [TpsMoyronbHUK, poMO, KBaapaT, ux 1
IIPU3HAKU U CBOWCTBA 19.09.2023
3 [IpsiMmoyronpHUK, pOMO, KBapaT, UX 1
IIPU3HAKU U CBOWCTBA 21.09.2023
9 [TpssMoyTONBHUK, pOMO, KBaapaT, UX 1
MPU3HAKU U CBOWCTBA 22.09.2023
10 Cpenssist TuHUSA TPEyrojbHUKA 1 96.09.2023
11 Cpenssist TUHUS TPEYroJbHUKA 1 98.09.2023




Tpaneuus. PaBHoOenpennas Tpamnenus,

12

e€ CBOIMCTBA U MPU3HAKHU 29.09.2023
13 Tpamnenus. PaBHoOenpeHHas Tpanenus,

e€ CBOMCTBA U MPU3HAKHU 03.10.2023
14 [IpssMmoyrosibHas Tparenus 05.10.2023
1

5 Cpenusis TuHUS Tpaneuu 06.10.2023

16 Teopema ®aneca 10.10.2023
17 Teopema Paneca 12.10.2023
18 TeopeMa 0 IpONOPLUOHAIBHBIX

OTpe3Kax 13.10.2023
19 TeopeMa 0 IpONOPLUOHAIBHBIX

OTpe3Kax 17.10.2023
20 [lenTp Macc TpeyrojbHUKa 19.10.2023
21 HenTpanbHo-cuMMeTpHUUHBIE (GUTYPBI 90.10.2023
29 KonrponbHas pabora no reme

"YeTpIpEXyroabHUKN" 24.10.2023
23 [TooOue TpeyronbHUKOB, KO PUITHEHT

moa00ust 26.10.2023
24 [Tonobue TpeyronbHUKOB, KO3 HUIIUEHT

og00ust 27.10.2023
25 [Tpusnaku noo0us TPEyroabHUKOB

07.11.2023




26

[TpusHaku momo0Oust TpEYroabHUKOB

09.11.2023

27 [TpusHaku mono0Oust TpEYroIbHUKOB 10.11.2023
28 [Tpu3Haku mog00Ms TPEYrOJLHUKOB 14.11.2023
29 [TpusHaku momo0Oust TpEYroabHUKOB 16.11.2023
30 [Tpu3Haku momxoOust TPEYroIbHUKOB 17.11.2023
31 [TpumeneHue moo0us Py pelIeHUN

MPaKTUYECKUX 3a/1a4 21.11.2023
39 [Ipumenenue moo0us P peIIeHUH

IIPAKTUYECKUX 3a7a4 23.11.2023
33 [Ipumenenue moo0us P peIeHUH

MPAKTUYECKUX 3a7a4 24.11.2023
34 [TpuMeHeHne nog00Ms IPU PEeLICHUN

MPaKTUYECKUX 3a/1a4 28.11.2023
35 [TpumeneHue mo1o0us P peIIeHUH

MPAKTUYECKUX 3a7a4 29.11.2023
36 [TpumeHeHne nog00Hs IPU PEeLLICHUH

MPAKTUYECKUX 3a7a4 01.12.2023
37 BBenenue nouaTust npeodpazoBaHUs

no100ust ¥ Mo10O0HBIX (Uryp 05.12.2023
38 KonTponbhas pabota no teme

"Tlogo6ue" 07.12.2023
39 [TonsTne muomanu. CBoiicTBa miouiaaen

FeOMETPUUYECKUX PUTYp 08.12.2023




40

TTousrtie wromanu. CBoicTBA IIIOIAAEH
FCOMETPHUYCCKUX PUTYD

12.12.2023

41

42

43

[TonsTne minomanu. CoiicTBa miouanen
reOMETPHUUECKUX (HUryp

[Ipocreiimue GopmMyIIbl IS TII0IIATIN
TpeyrojbHHUKa, MapajienorpaMmma,
pomba u Tpanenuu

[Tpocreiimue hopMyIbl 171 MIIOIIATT
TpeyrojbHHUKa, mapauienorpaMma,
pomMOa u Tpaneuuu

14.12.2023

15.12.2023

19.12.2023

44

[Ipocreiimme GopmyIbl AJIs TUTOAIN
TPEYroJbHUKA, apajlieorpaMma,
poM0a U Tpanenuu

21.12.2023

45

46

47

[Ipocreiimme GopmyIbl s TUTOIAIN
TPEYroJIbHUKA, TTapajlieorpaMMma,
pomba u Tparnenuu

[Tpocreiimue hopMyIbl IS TIIOIIATN
TpeyrojbHHUKa, mapaiienorpaMma,
pomba u Tparnenuu

[Tpocreiimue hopMyIbl IS TIIOIIATN
TpeyrojbHHUKa, mapaiienorpaMma,
pomMOa ¥ Tpamnenuu

22.12.2023

26.12.2023

28.12.2023

48

[IpocTeiimme GopMybl IS TUIOMIAANA
TpeyroJbHUKa, MapaiienorpaMma,
pomMOa ¥ Tpamnenuu

29.12.2023

49

[Ipocreitmue GopmMyIbl A5 TII0IIATN
TpeyrojbHHUKa, MapaiesorpaMmma,
pomba u Tpanenun

09.01.2024




[Ipocreiimme Gopmynbl s TUTOIAIN

50 TpeyrojbHHUKa, MapajienorpaMmma

pI())My6ra u Tpane’um/ll) ’ ’ 11.01.2024
51 [Tnomaau momgo6HBIX Guryp 12.01.2024
52 [Tnomaau nogo0HBIX HUryp 16.01.2024
53 [Tnomanu nonobHbIX puryp 18.01.2024
54 KonTtponpsHast pabora no Teme

"ITinomans" 19.01.2024
55 Teopema [Tudaropa 93.01.2024
56 [Tpumenenne Teopemsl [ludaropa npu

PEIICHUH TPAKTHYCCKUX 3a1a4 25.01.2024
57 [Ipumenenne teopemsl [ludaropa npu

pelIeHur MPaKTUYECKHUX 3a/1a4 26.01.2024
58 [Tpumenenue Teopemsl [Tudaropa npu

pELIEHUN IPAKTUYECKUX 3a/1a4 30.01.2024
59 [Ipumenenne teopemsl [ludaropa npu

pELIEHUN IPAKTUYECKUX 3a/1a4 01.02.2024
60 [Ipumenenne Teopemsl [ludaropa npu

pelieHnr MPaKTUYECKHUX 3a/1a4 02.02.2024
61 [IponoprrioHanbHbIE OTPE3KH B

IPSIMOYTOJIBHOM TPEYTOJIbHUKE 06.02.2024
62 [IponopumoHaibHBIE OTPE3KH B

IPSIMOYTOJIBHOM TPEYTOJIbHUKE 08.02.2024




[IponopuroHanbHbIE OTPE3KHU B

63 MPSIMOYTOJIBHOM TPEYTOJIbHUKE 09.02.2024
64 [IponopuroHanbHbIE OTPE3KU B

IPSIMOYTOJIBHOM TPEYTOJIbHUKE 13.02.2024
65 [TponiopunoHaIbHBIE OTPE3KU B

MPSIMOYTOJIBHOM TPEYTOJIbHUKE 15.02.2024
66 [IponopuroHanbHbIE OTPE3KU B

MPSIMOYTOJIBHOM TPEYTOJIbHUKE 16.02.2024

Cunyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC
67 OCTPOTO yTJia MPSMOYTOJIEHOTO 90.02.2024

TPEyroJbHUKA

CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC
68 OCTPOTO yriia MPSMOYTOJILHOTO 99 02.2024

TPEyroJbHUKA

CuHyc, KOCUHYC, TAHT'€HC M KOTaHI€HC
69 OCTpOTO yrIjla MPSIMOYTOJIBHOTO 97.02.2024

TPEyrojbHUKa
70 Tpuronomerpudeckne GyHKINU YTIIOB B

30°, 45° u 60° 29.02.2024
71 Tpuronomerpudeckne GyHKINN YTIIOB B

30°, 45° u 60° 01.03.2024
79 KonrtponsHas padora no reme "Teopema

[Mugaropa u Hayana TpuroHomMeTpun" 05.03.2024
73 Brincannplie 1 IEHTpaAIbHBIE YTIIBI

07.03.2024

74 BrniucanHble ¥ IEHTpaJIbHBIE YIUIBI

12.03.2024




75

Bnucannbie n HCHTPAJIbHBIC YTJIbI

14.03.2024
76 Brincannblie U IEHTpaJIbHBIE YTIIBI 15.03.2024
77 VYron Mexay KacaTelIbHOW U XOpI0i 10.03.2024
78 Yron Mexay KacaTenbHOU U XOPI0i 91.03.2024
79 VYTIB1 MEXIY XOpJaMH U CEKYIIUMHU 99 03.2024
80 Vsl MeXAy XOpJlaMU U CEKYITUMU
02.04.2024

81 Brincannslie u onvcaHHbIe

YEeTBIPEXYTOJIbHUKU 04.04.2024
82 Brincannslie u onucaHHbIe

YEeTBIPEXYTOJIbHUKHI 05.04.2024
83 CBoiicTBa U MPU3HAKU BIHCAHHOTO

YETBIPEXYTOJIbHUKA 09.04.2024
84 CBoiicTBa M MPU3HAKHU BIIHCAHHOTO

YEeTBIPEXYTOJIbHUKA 11.04.2024
85 CBoiicTBa U MPU3HAKU BIMCAHHOT'O

YEeTBIPEXYTOJIbHUKA 12.04.2024
86 CBoiicTBa U MPU3HAKU BIUCAHHOTO

YeThIPEXYTOJIbHUKA 16.04.2024
87 BzaumHoe pacnionoxkeHue aJByx

OKPY>KHOCTEH 18.04.2024
38 B3anmMHoe pacrionoxeHue 1Byx

OKPY>KHOCTEH 19.04.2024




89

Kacanue okpyxxHocTen

23.04.2024

90

91

Kacanue okpyxxHocTen

OO0mue kacaTeabHbIC K IBYM
OKPY>KHOCTSIM

25.04.2024

26.04.2024

92

KonTponpHas padora o Teme "YTisl 1
YEeTHIPEXYTOIbHUKH, CBSI3aHHBIE C
OKPYKHOCTBIO"

30.04.2024

93

[ToBTropenue u 0600mmenue. Pemenne
3a/1a4, WUTFOCTPUPYIOIINX CBS3H MEXIY
pa3IUYHBIMU TEMAMU Kypca

02.05.2024

94

95

96

[ToBTOpeHue u 00600IIeHNE. Perenue
3a/1a4, WJUTFOCTPUPYIOIINX CBSI3U MEXKITY
Pa3ITUYHBIMU TEMaMHU Kypca

[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca

[ToBTOpenue u 06061eHue. Pemenue

3ala4d, HJUTIOCTPUPYIOIHUX CBA3U MCKAY
Pa3JINYHbIMU TCMAMHU KYypCa

03.05.2024

07.05.2024

10.05.2024

97

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

14.05.2024

98

[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WLTIOCTPUPYIOIINX CBSI3H MEXKITY
pa3sIUYHBIMU TEMaMH Kypca

16.05.2024




[ToBTropenue u o600menue. Pemenne

99 3a/1a4, WITIOCTPUPYIOIINX CBSI3U MEXKIY 1 17.05.2024
pa3InYHBIMH TEMaMHU Kypca
[ToBTropenue u o600mmenue. Pemenne

100 3a/1a4, WJUTFOCTPUPYIOIINX CBSI3U MEXKITY 1 91.05.2024
pa3TUYHBIMU TEMaMHU Kypca

101 Wrorosas KoHTpoJbHAS paboTa 1 93.05.2024
[ToBTOpeHue u 006001IeHNE. Pemenune

102 3a/1a4, WJUTFOCTPUPYIOLINX CBI3U MEXKITY 1 94.05.2024
pa3InYHBIMH TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I1O 102
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9 KUIIACC

Ne
n/n

Tema ypoka

CuHyc, KOCHHYC, TaHT€HC YIi1oB oT 0 110
180°

OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

DopMyIIbl IPUBEACHUS

DopMyIbl IPUBEACHUS

Pewmenne tpeyronbHukoB. Teopema
KOCHHYCOB

Pemenue tpeyronsaukos. Teopema
KOCHHYCOB

Teopema cuHyCcOB

Teopema cuHycOB

Pemenne npaktuyeckux 3aaad ¢
MCII0JIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBbI CHHYCOB

10

Pemenne npakruyeckux 3aaad ¢
WCITOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

11

Pemenue npakTuyeckux 3agay ¢
WCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TeOpCMBI CI/IHyCOB




Pemenne npaktuyeckux 3aaad ¢

12 UCIIO0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U
TEOpPEMbI CUHYCOB
Tpuronomerpudeckue GOpMyIbl IS

13 TUTONIA/IA TPEYTOJIbHUKA,
napajuiesorpaMma
Tpuronomerpudeckue GopMyIbl st

14 IJIOIIAY TPEYrOJIbHHUKA,
napajuiesorpaMma
Tpuronomerpudeckue GopMyIbl st

15 TUIOMIA/IA TPEYTOJIbHUKA,
napassenorpaMmma
Tpuronomerpuueckue GopMyIbl st

16 TUIOMIA/IA TPEYTOJIbHUKA,
napassenorpaMmma

17 ®opmyina ['epona

18 ®opmyna ['epona

19 ®opwmyna ['epona

20 dopmyIia IIOMAAN BEITYKIOrO
YETBIPEXYTOJIbHUKA

21 dopmyIia IIOMAAN BEITYKIOrO
YeThIPEXYTOJbHUKA

29 KonTponbhas pabota no teme "Pemienue
TPEYTroJbHUKOB"

23 Xopab! ¥ o100HBIE TPEYTOJIBHUKH B
OKPY>KHOCTH

24 Teopema 0 IpOU3BEIEHUHU OTPE3KOB XOPJL

25 Teopema 0 IpoU3BEICHUH OTPE3KOB XOPJI




TeopeMbl 0 MPOU3BEICHUH OTPE3KOB

26 1
CEKYILUX

97 TeopeMsbl 0 MPOM3BECHUN OTPE3KOB 1
CEeKYIINX

28 Teopema o KBajipaTe KacaTeabHON 1

29 Teopema o kBagpare KacareabHOU 1

30 Teopembr UeBbl 1 MeHenas 1

31 Teopemsl UeBbl u MeHnenast 1

32 Teopembr UeBbl 1 MeHenas 1

33 [TonsiTe 0 TOMOTETHH 1

34 KoHnTtposnbHas pabora o teme "[logobue 1
TPEYroJabHUKOB"
YpaBHeHHEe MPSMO Ha TUIOCKOCTH.

35 YrnoBoi kKo3pPuIueHT 1 CBOOOTHBINH 1
YJIeH, UX TEOMETPUYECKUN CMBICIT
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

36 YrnoBoit ko3 puireHT u cBOOOIHBIHI 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT

37 [TapannenbHOCTh U IEPIEHANKYISIPHOCTh 1
HpsSIMBIX (Yepe3 yriaoBoi Ko (UIIUEHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 Haxoxnenne nepecedeHuit OKpyXHOCTEN 1
U TIPSIMBIX B KOOPIMHATAX

40 Haxoxnenne nepecedeHuit OKpyXHOCTEMN 1
U TIPSIMBIX B KOOPIMHATAX

41 ®dopmyna pacCTOSHHS OT TOYKH J10 1

IPsIMOi




[Imomane nmapamwienorpamMmma B

42 KOOPJIMHATAX, TIOHATHE 00
OpPUEHTHPOBAHHOM IO
[IpumeneHne MeToaa KOOPAUHAT B

43 PaKTUYECKH-OPUEHTHPOBAHHBIX
TeOMETPUYECKUX 3a/1a4ax

44 KoHnTtposnbHas paborta o teme "Mertop
KoopauHat"

45 BekTopsl Ha IIOCKOCTH
CrnoxeHne ¥ BBIYUTAaHHE BEKTOPOB —

46 npaBuiIa TPEYroJbHUKA U
napaienorpaMmma
CrnoxeHue ¥ BIYUTaHUE BEKTOPOB —

47 IIpaBUjia TPEYTrOJIbHUKA U
napaienorpaMmma

48 YMHOKEHNE BEKTOpa Ha YNCIIO0

49 Koopaunats! BekTopa
CrnoxeHue U BBIYUTaHHE BEKTOPOB,

50 YMHOXXEHHE BEKTOpA Ha YUCIIO B
KOOpJAWHATAX
CrnoxeHue U BBIYMTaHHE BEKTOPOB,

51 YMHOXXEHHE BEKTOpa Ha YUCIIO B
KOOpJMHATax

59 [TpumeHeHne BEKTOPOB B (U3HKE, IICHTP
macc

53 [TonsTre o 6a3uce (Ha MWIOCKOCTH).

Paznosxenust BEKTOpOB 1o 6a3ucy




[TonsiTHe 0 6a3uce (Ha MWIOCKOCTH).

>4 PaznoxeHus BEKTOPOB 1o Oa3ucy

55 [TonsiTre o 6a3uce (Ha MWIOCKOCTH).
PaznoxxeHust BEKTOPOB 10 06a3uCy
CkalsipHOE MTPOU3BEJICHUE BEKTOPOB,

56 TEOMETPUYCCKUI CMBICIT M BRIPAXKCHUE B
JICKapTOBBIX KOOPAWHATAX

57 JucTpuOyTUBHOCTD CKAJIIPHOTO
IPOU3BEACHUS

58 CkansipHoe NMpou3BEICHUE U
POEIIMPOBAHUE

59 [TpuMeHeHHEe CKAISPHOTO TPOU3BEICHUS
BEKTOPOB IS HAXOXKJICHHS JUIMH U YTJIOB

60 [IprMeHeHne CKaIsIpHOro MPOU3BENCHUS
BEKTOPOB ISl HAXOXKJICHHS JUIMH U YTJIOB

61 [IprMeHeHne CKasIpHOrO MPOU3BENCHUS
BCKTOPOB I HAXOXACHUA JJIMH U YI'JIOB

62 Pemenne reomMeTpruecKux 3a1a4 ¢
TIOMOIIBIO CKAJIIPHOTO TIPON3BEACHUS

63 Pemenne reomMeTprudeckux 3a1ad ¢
TIOMOIIBIO CKAJIIPHOTO TIPON3BEACHUS

64 KonTponbHas pabora no teme
"Bekropsr"

65 [IpaBuIBHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DIIEMEHTOB

66 IIpaBuIBHBIE MHOTOYTOJIBHUKH,

BBIYMCJICHHUEC UX 3JICMCHTOB




HpaBI/IJIBHInle MHOT'OYT'OJIbHUKH,

o7 BBIYHCIICHUE UX DJIEMEHTOB 1

68 [IpaBunIbHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHHE UX JIIEMEHTOB

69 Ywuciio T 1 JyiHa OKPYKHOCTH 1

70 Yucrno © v AIrHA OKPY>KHOCTH 1

71 JlnvuHa TyTH OKpY>KHOCTH 1

72 JlnnHa nyru OKpy>KHOCTH 1

73 Panuannas mepa yria 1

74 Panuannas mepa yria 1

75 [Tnomans Kpyra u ero 3JeMEHTOB 1
(cexTopa u cermeHTa)

76 [Tnomans Kpyra u ero 3JeMEHTOB 1
(cexTopa U cermMeHTa)

77 Ilnomanes Kpyra u €ro 3JIeMEHTOB 1
(cexTopa u cermeHTa)

78 Brruncnenue nepuMeTpoB U MIIOMIAACH 1
Guryp, BKIFOUAIOMIUX 3JIEMEHTHI KpyTa

79 Brruucnenue nepuMeTpoB U mioniaei 1
Guryp, BKIIOUYAIOMIUX 3JIEMEHTHI Kpyra

80 KonTponbnas no teme "J{nuna 1
OKpPY’KHOCTH M ILIoIaab kpyra"

81 LenTpanpHas cummeTpus 1

82 LleHTpabHO-CUMMETPHYHBIE (PUTYPHI 1

83 [ToBopoTt 1

84 OceBas cummerpus 1




@urypsel, CHMMETPUYHBIE OTHOCUTEIIBHO

85 .
HEKOTOPO# ocH

86 [MapannenbHbIii IepeHoc

87 [ousATHE NBMIKEHUS U €0 CBOMCTBA

88 PaBencTBo puryp

89 [IposiBiieHUs: CHMMETPUU B IPUPOJIE,
YKUBOITUCH, CKYJIBITYpPE, apXUTEKTYPE

90 Komnosunuu nemxenuit (mpocrenime
IPUMEpHI)
[ToBTOpeHue u 006001IeHNE. Permenue

91 3a/1a4, WJUTFOCTPUPYIONIUX CBSI3U MEKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 006001IeHNE. Permenue

92 3aJ1a4, WUTFOCTPUPYIOIIUX CBSA3U MEKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemenue

93 3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3MTUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue

94 3a/J1a4, WUTFOCTPUPYIONTUX CBSI3U MEXKTY
pa3MTUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue

95 3aj1a4, HJUTFOCTPUPYIOIINX CBSI3U MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenue

96 3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY

Pa3JINYHBIMU TEMaMU Kypca




[ToBropenue u 0600mmenue. Pemenune
97 314, WLTIOCTPUPYIOIIMX CBSA3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

[ToBTropenue u 0600mmenue. Pemenne
98 3a[a4, WUTFOCTPUPYIOLINX CBS3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 00600IIeHNE. Permenune
99 3a[a4, WUTFOCTPUPYIONINX CBS3U MEXKIY
Pa3IUYHBIMU TEMaMHU Kypca
[ToBTOpeHue u 006001IeHNE. Permenue
100 3a/1a4, WJUTFOCTPUPYIOLINX CBI3U MEXTY
pa3InYHBIMH TEMaMHU Kypca

101 HroroBast kKoHTpoIbHAs paboTa

[ToBTropenue u 0600mmenue. Pemenne
102 3a/1a4, WJUTFOCTPUPYIONINX CBSI3U MEXKITY
pa3IUYHBIMU TEMAMU Kypca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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