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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pa3/elOB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINNA CBOEH 1eIbl0 00ECeunTh M3yUeHUE CBOMCTB M pa3MepoB QUryp, HX
OTHOIIEHUA ¥ B3aUMHOE pAacloOJOXEHHE, ONUpaeTcs Ha  JOTHYECKYIO,
JI0Ka3aTeNbHYI0 JUHHIO. L[eHHOCTh M3ydYeHHs TeOMEeTpUH Ha YPOBHE OCHOBHOTO
o01ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIMICS YUYUTCS MPOBOJUTH
JIOKa3aTeNIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUS, JJOKA3bIBATh
UCTUHHBIE YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJUTH
pacCyXJIeHus «OT TMPOTHUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
dbopmynupoBath oOpaTHbIe yTBepkiaeHus. Oco0oe 3HadeHWE JoKa3aTeabHas
JIMHUSL UMEET ISl YIIIyOJIEHHOTO N3YUYeHUsI MaTEMAaTUKHU.

[{enbro M3yyeHUs: TEOMETPUU SIBIISIETCSA UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
P PEIICHUH KaK MaTEMaTUYECKUX, TaK U MPAKTUICCKUX 3a/1a4, BCTPEUAIOIIUXCS
B peanmpHOM Ku3HM. OOydvarmuiics JOMKEH HAYYUTHhCS  OMPENeIsATh
TEOMETPUUYECKYI0 (PUTYpy, OMHCHIBATH CIOBAMU YEPTENK WIM PUCYHOK, HAUTH
IJIOIIAAh  3€MEJIbHOIO  y4acTKa, pPAacCUUThIBATh  HEOOXOAUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Ka0enss wiu TpeOyemble pa3Mepbl rapaxa JJjsi aBTOMOOWJIA.
DTOMY COOTBETCTBYET BTOpAs, BHIYUCIHUTEIbHAS JTUHUS B M3yUYCHUHU TCOMETPUHU.
[Ipu pemiennu 3amad MPaKTUYECKOTO XapakTepa OOydYaroUIUICS YYUTCS CTPOUTH
MaTeMaTUYeCKHe MOJIENIM  pealbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYKCIICHUS U OLIEHUBATDH aJIEKBATHOCTh IMOJTYUYEHHOTO Pe3yJIbTaTa.

Oco0eHHOCTh yU4eOHOTO Kypca yriIyOJIEHHOTO U3YUYEHUSI TEOMETPUU COCTOUT
B TOM, YTO 0Oy4YaroIuecs: He MPOCTO 3HAKOMATCSA C ONPEAeTIEHHBIMU MOHATHIMHU, a
YBEPEHHO OBIaJeBaloT UMH. CyIlIecTBYIOIIME TeMbl NMPOrpaMMbl 0a30BOT0O Kypca
r€OMETPUH U3YyUaloTCs Ha OoJiee ri1yOOKOM ypOBHE, a 00yUaroIIuecs MpuoopeTaroT
YMEHHS, MOMOTAIOIIME MM YBEPEHHO NPUMEHSTh CBOM 3HAHUS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXXHBIX TIPEIMETax, MPek/Ie Bcero Ghusnke u nHhopmaTuke,
a TaK)Ke TOJIb30BATHCS TOTYYEHHBIMU 3HAHUSIMU TIPH PEHICHUU TMPAKTUYECKHUX
3aj1ay.

CornacHo yudeOHOMY IMlaHy B 7-9 Kiaccax wu3y4aeTcsi yriyOJEHHBIH
yueOHbIl Kypc «I'eoMeTpush, KOTOPbIN BKJIIOYAET CJIETYIOUIME OCHOBHbBIE Pa3/leibl
conepxanusi: «Hauama reomerpum», «TpeyrompHukm», «OKPYKHOCTB,
«YetbipéxyronpHukny, «[logobuey», «neMeHTsl TpUroHOMETpHUN», «Ilmomaan», a
Takxe «MeTton koopauHaty, «Bexkrtopby, «IIpeoOpazoBanHus MIO0CKOCTH.

Ha wusyuenue yuebHOro kypca «l'eomerpusi» orBogutcs 306 udacos: B 7
kiacce — 102 gaca (3 yaca B Hefeno), B 8 kiacce — 102 gaca (3 vaca B Hezlenio), B
9 knacce — 102 yaca (3 gyaca B HEAEIMIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

HauvaJja reomerpun

Hcropusi BO3HUKHOBEHMsT M DPa3BUTHs reomeTpuu. HavanbHble NOHATHA
reometpun. Touka, mpsimasi, oTpe3ok, ayd. [loHsTue 00 axcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEIEICHUN.

B3anmnHoe pacnonokeHue TOueK Ha INpsMou. M3mepeHnme IMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tonmymnockocts W yros. Buasl yrimo. M3mepeHune BENIMYMH — YIVIOB.
Beprukanbasie U cMexHbIE YIbl. [lapaienbasie U NEpHEeHIUKYIIAPHBIEC IIPSIMBIE.
Paccrosnaue ot Toukn 1o npssmou. buccekrpuca yria.

Jlomanasa. Bunel nomansix. [iimHa nomanon. MHoroyronsHuku. Ilepumerp
MHOI'OyroyibHUKa. [IoOHsATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

ITepBuuHblE TMpeACTaBICHUS O paBEHCTBE (QUIYp, HUX PaCHOJIOKEHUH,
CUMMETPUHU.

[Ipocrenmmue noctpoenuss. MHCTpyMEHTHI 1u1sl UBMEPEHUN U TOCTPOCHUM.

TpeyronbHuku

Bunasl TpeyrosbHMKOB: OCTPOYIOJIBHBIE, MPSIMOYIOJIBHBIE, TYIIOYTOJbHBIE,
paBHOOEpPEHHbIE, pPaBHOCTOpOHHME. MeauaHa, OuCcekTpuca U BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBelii M BTOpPOW IIPU3HAKA pPAaBEHCTBA
TpeyrojabHUKOB. PaBHOOeApeHHBIE TpEeyroJbHUKM M HX CcBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJIbHUKA. TpeTnii mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIEHUT MEXIY CTOPOHAMH M yIJIaMH TpeyroJibHHKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIMHE TOMaHOM.

CumMmerpuunbsie  ¢urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOIIEM MHDE.

ITapaanensHbie npsiMbie. CyMMa yIrjioB MHOTOYIOJIbHUKA

[TapayienbHOCTH NMPSAMBIX, HCTOPUYECKUE CBEAECHUSA O INocTysare EBkimna u
o pomu JlobGaueBCKOrO B OTKPBHITUM HEEBKIWAOBOW reomerpuu. CBOHCTBa U
NPU3HAKU NapaJieNbHbIX NpsAMbIX. CymMMa yIiioB TPEYroJibHUKA. BHEIIHHE yriibl
TpeyrosbHuKa. CyMMa BHYTPEHHMX YIVIOB MHOTOYTOJIBHMKAa M CyMMa BHELIHUX
YTJIOB BBIIYKJIOIO MHOIOYT'OJIbHUKA.

IIpsiMoyroJibHBIE TPEYTOJ1bHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYTOJBHUKOB. [lepnenaukynsp u
HakJIOHHas. CBOMCTBO MeUaHbl MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHON K
rurnotenyse. [IpssMoyToJIbHBIN TPEYTOJbHUK C YriioM B 30°.

OxpyxHOCTH



[ToHATUS OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYKHOCTH M Kpyra: LIEHTP,
paauyc, quaMeTp, XopJa, UX CBOMCTBA. B3auMHOE pacnosiokeHHe OKPYKHOCTH H
npsamoil. KacarenpHas u cekymas K OKpYyXHOCTH. OKpY>KHOCTb, BIIMCAHHas B
yrod. [IpocTeiimme MocTpoeHUsl ¢ MOMOIIBIO LIUPKYJIS U JTUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[ToHsiTHE O reOMETPUYECKOM MecTe TOYeK. [Ipumepsl reoOMeTpuYecKux MecT
TOYEK Ha MJIOCKOCTH. buccekTpuca yria u cepelMHHbINA NEPIEHANKYIISIP K OTPE3KY
KaK TeoMeTpudecKkue Mmecra Todek. OnucaHHash OKPY)KHOCTb TPEYIOJbHUKA, €€
1eHTp. Mero reoMeTpudecKuX MECT TOUEK IIPHU PELICHUH T€OMETPUYECKUX 3a4au.

IocTpoeHus ¢ NOMOILIO HMPKYJIS M JIMHEHUKH

Hctopuueckue cBenenusi. OOOCHOBaHMS MPOCTEHIIMX MOCTPOCHUM, 3TaIlbl
3aJlayd Ha MOCTPOEHMS], pELIEHUE 3a]1a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpEXYroJbHUKH

[Tapannenorpamm, ero mnpu3HakKd U cBoiicTBa. IIpAMOyroiabHUK, pomoO,
KBaJpaT, WX MpHU3HAKU U cBoiicTBa. Tpamenusi. PaBHOOeapenHas Tpamenus, e
cBoiicTBa u npu3Haku. [IpsamoyronpHas Tpanenus. CpeaHsis JUHHS TPalEeUUH.

CpenHsass nuHUSL TPEyroJibHHKa. MeTol yABOEHUS MEAUAHbl TPEYTOJIbHUKA.
Teopema 0 nepeceueHUU MeIMaH TPEYTrOJbHHKA.

Teopema @aneca, Teopema O MNPONOPUUMOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1151 IPOU3BOJIBHOTO YETHIPEXYTOJIbHUKA.

[{enTpanbHO-CUMMETpUYHBIE (DUTYPBHI.

IToxooue

[Tomobue TpeyrodbHUKOB, Kod(pdunueHt momoous. Ilpusznaku mogoOus
TpeyroabHUKOB. [IpuMeHeHne mMOAOO0MS TPHU PEIICHHH TEOMETPUYECKUX H
NPaKTUYECKUX 3a]a4.

ILnomans

[Tonsitue o mmomanu. CBolcTBa IUIOMIAIEH T'E€OMETPUUYECKHX (UTYP.
[Ipocreiiiie GpopMybl 75 IIOMIAIM TPEYTOJIbHUKA, MapajiiesiorpaMma, poMoa u
Tpaneuuu. [lnomanu nogoOHeIx ¢puryp. OTHOIIEHUE TUIOIIAIEH TPEYTrOIbHUKOB.

Teopema IIndgaropa

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pelnreHun
MPAKTUYECKUX 3a/1a4.

JIEeMEHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TAHI€HC W KOTaHT€HC OCTPOro yria MpPsSMOYTOJbHOTO
TpeyrojbHuKa. TpuroHomerpuueckue ¢yHkauu yriaoB B 30° 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YTribl 1 4eThIPEXYT0JIbHUKH, CBA3AHHbIC C OKPYKHOCTbIO



BrnucanHple M LEHTPAJIBHBIE YTJbl, Yrojd MEXIY KacaTeabHOM U XOpAOW.
Yriel MexIy XOopAamMu U CEKyIIMMH. BIHcaHHbIE M ONHMCAHHBIE OKPYXHOCTH
TPEYTrOJIbHUKA M 4YeThIPEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIIMCAHHOIO
YETBIPEXYTOJbHUKA. B3auMHOE pacnoyokeHue IByX OKpyxkHoctei. Kacanue
oKkpy>kHOCTel. OO11IKe KacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Pemienne TpeyrojibHUKOB

CuHyc, KocuHyc, TaHreic yrimoB ot 0° mo 180°.  OcHoBHOE
TPUTOHOMETpHUYECKOEe  ToxkaecTBo.  Popmynsl  npusBeacHus.  PemeHune
TPEYTrOJIbHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYcOB. PelieHune
PaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.
Pewrenne 3a1a4 reoOMEeTpUYECKOM ONTHKH.

Tpuronomerpuyeckue  QGopmynasl  Juid  IUIOHAAW  TPEYTOJIbHUKA,
napajuiesorpamma, pomo6a, tpaneuuu. dopmyna I'epona. @opmyna miomaau
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

ITogo0ue TpeyroibLHNKOB

Xopael W MOAOOHBIE TPEYroJbHUKM B OKpY)XHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEACHUM OTPE3KOB CEKYLIUX,
TeopeMa O KBajpare KacaTelbHOW. [IpruMeHeHune Npu pemeHun reoMeTpu4ecKux
3anay. Teopemsl Uesbl 1 Menenas. [lonsatre o romoTeTuu.

MeTtoa koOpaAMHAT

VYpaBHeHHE NPAMON Ha IMJIOCKOCTH. YTIOBOH KO3(DPHUIMEHT U CBOOOIHBIM
YICH, UX TIEeOMETPUYECKHM cMbIci. [lapamiensHOCTP M NEPHIEHIUKYISAPHOCTD
NpsIMBIX (Y4epe3 YyriaoBod Kod(PPHUIIUEHT).

YpaBHeHHE OKpYKHOCTH. HaxokaeHue mnepeceyeHnid OKpPYKHOCTEU U
IpsAMBIX B KoopaunHarax. Popmyiia pacCTOSHUS OT TOYKM 10 npsMou. Ilnomans
napajuieiorpaMMa B KOOpAMHATaX, MOHATHE 00 OPHUEHTHPOBAHHOW IJIOLIA/IH.
[IpumeHeHne MeTo1a KOOPAMHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3a/1ayax.

BexTopbl

Bekropsl Ha miiockoctu. CloK€HHE W BBIYMTAHME BEKTOPOB — IpPaBHIIA
TPEYTOJIbHUKA U NapajuienorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. ClIOKE€HME M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHCIO B
KoopauHartax. [I[pumeHeHre BEKTOPOB B (PU3UKE, LIEHTP Macc.

[Tonsitue o OGasuce (Ha TIOCKOCTH). PasnmoskeHusi BEKTOPOB MO Oaswucy.
CkaysipHO€ TPOU3BEIAEHUE BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKEHHUE B
JEKapTOBbIX KoopAauHaTaX. JIMCTpUOYTUBHOCTb CKAaJISAPHOTO IPOU3BEICHMUS.
CkajsipHOE  TpoM3BEACHUE W INpoenupoBaHue. [IpuMeHeHHe CKaIApHOTO



MPOU3BEICHUS BEKTOPOB Ui HAXOXAEHUS [JUIMH W yrioB. Pemenwne
F€OMETPUYECKUX 33]1a4 C IIOMOIIBI0 CKAISIPHOTO MPOU3BEACHUS.

JnuHa OKPYKHOCTH M IVIOIIAAb Kpyra

[IpaBriibHBIE MHOTOYTrOJBbHHUKU. JInmmHa okpyxkHOCTH. I'pamycHas w
paavaHHas Mepa yria, BBIUHMCICHHME JIMH OyT OKpyXHocTei. [Inomane kpyra,
CeKTOopa, cerMeHTa. Mctopuueckue cBeCHUS 00 M3MEPEHNUH JITTMHBI OKPY>KHOCTH U
IJIOIAN KPyTra.

JIBMKEeHMA JIOCKOCTH

[entpanbHas cummerpusi. LlenTpanbHo-cuMMeTpuuHbie Qurypsl. [ToBoporT.
OceBast cummeTpusi. OUTrypbl, CUMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOW OCH.
[TapannenbHbI NEPEHOC.

[Tonsitue nBwkeHwss U ero cmoiicTBa. PaenctBo ¢uryp. I[lposiBiaeHus
CUMMETPUM B TIPUPOJIE, KUBOIHCH, CKYJIbOType, apxutekrype. Kommosuuuun
NBUKeHUH (mpocteiiue npuMepsl). [I[puMeHeHne B reoMeTpUYecKX 3a/1auax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JINYHOCTHBIE pe3ybTaTbhl OCBOCHMs IPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

IIPOSIBIICHHEM MHTEpeca K IPOLNUIOMY M HACTOSAIIEMY POCCUHCKOMN
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTMIKCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpasKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHUHA U peaau3aluu ero
opaB, IMpPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TPaKJAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEeM, CBI3aHHBIX
C NpPaKTUYECKHUM NPUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B AEATEIBHOCTH YUEHOIO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B PELICHUH NPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHHEM BAXHOCTH MAaTEMaTUYECKOIrO
o0pa3oBaHHUsl HA MPOTSHKEHUHM BCEW KU3HU IS YCHEIIHOM Mpo¢ecCHOHAIbHON
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAHHBIM BbIOOpPOM U
HNOCTPOECHUEM MHAUBUAYAIBHON TPAEKTOPUHM OOPa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K OSMOIMOHAIBHOMY U  OCTETHUYECKOMY BOCHPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/]ay, PELICHUM, PacCyXACHWH, YMEHHMIO BUJAETH
MaTEeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEH HAYYHOI'O IMIO3HAHUA:

OpUEHTAaLlME B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, TMOHMMAaHUEM MaTEMaTU4YECKOW HAyKH Kak cQepbl 4YelOBEYECKOU
JEATEIbHOCTH, JTAllOB €€ Pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUS LUBWIN3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMAaTHYECKOW KyJIbTYpPOH Kak CpeICTBOM
NO3HAaHWS MHUpPA, OBJIAJICHUEM HaBbIKAMH MCCIIEI0BATEIbCKON AESTENBHOCTH;

6) ¢usuyeckoro BoCcIUTAHHMA, (POPMHPOBAHUS KYJbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0/1aroNoJyYus:



TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBbsl, BEICHHSI  3JA0POBOTO  oOpa3a JKu3HU  (3J0pOBOE  IHTAHHE,
cOQTaHCHPOBAHHBIN PEXKUM 3aHATHH © OTAbIXa, peryispHas (undeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHHU, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TaKOTO e IpaBa JPyroro 4yeaoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

OpHEHTallMe Ha MPUMEHEHUE MATEMATUYECKUX 3HAHWM I pelieHus 3a1a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIIIEH Cpeapl, IJIaHUPOBAHUS TOCTYIKOB U
OLICHKA HMX BO3MOXXHBIX TOCJIEACTBUN [Ji OKpPYXKAIOWIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM U MyTeH UX pelIeHHUs;

8) ajanTanum K M3MEHAKIIUMCH YCJAOBUAM COLHUAJBHON U NMPUPOIHOH
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JACATEIbHOCTh, B TOM YHUCJIIE
YMEHUE YUYUTHCS Yy APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOU IEATEIHLHOCTH
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHX;

HEOOXOMMOCThIO B (POPMUPOBAHMUU HOBBIX 3HAHUH, (HOPMyIHpPOBATH UIEH,
MOHATHUSI, TUTIOTE3bI 00 00OBEKTAX W SIBJICHUSIX, B TOM YHCJIE paHee HEU3BECTHBIX,
0CO3HaBaTh ACHUIIMTH COOCTBEHHBIX 3HAHUW W KOMIETEHTHOCTEH, IJIaHUPOBATH
CBOE pPa3BUTUE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIlMi0, BOCIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs W JEUCTBUSA, (HOPMYJIMPOBATH U OIEHUBATh PHUCKH U
MOCJEACTBUS, POPMHUPOBATH OTIBIT.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOCHUS MpOrpamMMbl MO0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y obyyaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, XapaKTePU3YIOIIUECs OBJIaJICHHEM YHUBEPCAIbHBIMU
TIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIbHBIMA  KOMMYHHKATHBHBIMU
JEWCTBUSMU M YHUBEPCATLHBIMU PETYJISITUBHBIMA JACHCTBUSMHU.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS
ba3oBble JJornyeckue aeiicTByA:

BBISIBIISITH M XapPaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
O0OBEKTOB, TIOHSATUHN, OTHONIICHWA MEXIY MOHATHSIMH, (OPMYIHPOBATH
OTIpE/ICJICHUS] TTOHATUM, YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMsI /111 000OIIIEHUS U CPAaBHEHUS, KpUTEPUHU MMPOBOJUMOI0 aHAJIN3A;



BOCIIpUHUMATh,  (OPMYyJIHMPOBaTbH U  NPeoOpa3oBBIBATH  CY)KJICHUS:
YTBEPAUTENbHbIC U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSA3H U MPOTHUBOPEUHS
B (pakrTax, JaHHBIX, HAONIOJACHUSIX U YTBEPXKIEHUSX, NpeajaraTb KpUTEPUH AJis
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JieNaTh BBIBOJABI C HCIOJB30BAaHWEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AaKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUU (MpsSMble U OT
NPOTUBHOIO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTebCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM HHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUMAHTOB  pEIICHHUS, BbIOMpAaTh HauOosiee MNOAXOASAIMIMI C  y4ETOM
CaMOCTOSITENIbHO BBIJICTICHHBIX KPUTEPUEB).
ba3oBble ucciaegoBaTebCKUe NeMCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dbopMyupoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodIiieMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE M JlaHHOE, (OPMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

IPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY SKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTEMaTUYECKOro OOBEKTa,
3aBUCHUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITeNIbHO (OpMYIUPOBaTh OOOOLIEHUS M BBIBOJABI MO pe3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMS,  HMCCIEAOBAHMS, OSKCIEPUMEHTAa, OLICHUBAThH
JIOCTOBEPHOCTbH MOJIYYCHHBIX PE3YJIbTATOB, BHIBOJOB U 000OIICHMIA;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpOIEcca, a TaKKe BbIIBUTATh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEAOCTATOYHOCTh M U30BITOYHOCTh HWH(MOpMAlLMU, JaHHBIX,
HEOOXOUMBIX JIJIsl pELIeHHs 3a/1a4H;

BBIOMpATh, AHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
UHGOPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOUpaTh (QopMy TpencTaBieHMs HUHGOpPMALMM U WUIIOCTPUPOBATH
pelaeMble 3a/1a4il CXeMaMu, TuarpaMMaMu, MHOHM rpauKoil 1 nX KOMOWHAIUSIMU;

OIICHUBATh HAJEKHOCTh MH(POPMALUU 1O KPUTEPHUSIM, MPEAJIOKEHHBIM WITU
c(hopMyJIMPOBAaHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAaJbHbIe Y4eOHbIe 1eiCTBHA:



BOCIIPUHUMATH U (OPMYIIHPOBATH CYXKIACHHUS B COOTBETCTBUH C YCIOBHUSIMH U
e IMH  OOIIEHHs, SCHO, TOYHO, IPAaMOTHO BBbIpa)XkaThb CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS MO XOIy PEIICHHS 3aadH,
KOMMEHTHPOBATH TIOJTYyUYEHHBIN Pe3yIIbTaT;

B Xoje 00CY)XIIeHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMON TEMHI,
npoOsieMbl, pelaeMol 3aJaud, BBICKA3bIBaTh HJIEW, HALIEJICHHBIE HA IOUCK
pEIICHUs, COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB
auanora, oOHapyKMBaTh Pa3IMuue W CXOJICTBO IO3UIMN, B KOPPEKTHOH (opme
(dbopMyIIMpPOBATh Pa3HOTIIACHS], CBOM BO3PAKEHUS;

MPEJICTaBISITh PE3yIbTaThl PEIICHUS 3a/a4H, IKCIIEPUMEHTa, UCCIIeIOBaHUS,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (OpMaT BBICTYIUIGHHA C Y4€TOM 3ajad
NpEe3eHTALNU U OCOOCHHOCTEH ayAUTOPUH;

MOHMMAaTh W HCIIOJH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHON
paboThl TpHM pelIeHUH Yy4YeOHBIX MaTeMaTHYeCKHX 3a7ad, NPUHUMATh Leib
COBMECTHOM JEATENbHOCTH, IUIAHUPOBATH OPTaHU3ALMI0 COBMECTHOW pabOTHI,
pacmpenenatb BUAbl paboT, IOroBapuBaThCs, 00CYXKJaTh MPOIECC U pe3yibTar
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JTIO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBI» H WHBIC); BBIMIOJHATH CBOIO 4YacTb pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHUBATH
KayecTBO pe3yjbTaTa M KauecTBO CBOEr0 BKJIaga B OOMIMM pe3yJabTaT IO
KpUTEpHUsM, CHOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHBIC YHMBepcaJbHbIe Y4eOHbIe NeiCTBHSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI JJIsl PEIICHHS B JKM3HEHHBIX M y4eOHBIX CHUTyalUsX,
OPUEHTHUPOBATHCS B PA3IMYHBIX MOJAX0JAX MPUHATHUS pellieHuH (MHIMBUIYyaTbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTAaBJATh IUIaH, AJITOPUTM pELIEHUs 3agaud (WIH €ro
4acTh), BBIOMpATh CHOCOO pEImIeHUsS ¢ YYETOM HMEIOIINXCS PEeCypcoB H
COOCTBEHHBIX BO3MOXHOCTEHM, apryMEHTHpPOBAaTh W KOPPEKTUPOBATh BapHaHThI
pelieHuit ¢ yaéToM HOBOM MH(pOpMaITUu.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

BJAJIETh CIIOCO0AaMU CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pelIeHus MaTeMaTUYEeCKOM 3aJ]auu, CAMOMOTHUBALIUU U PEIICKCUU;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEUICHUM 3a]1a4H,
BHOCUTb KOPPEKTHUBbI B JIEITEIIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;



OILICHUBATh COOTBETCTBUE pPe3yJibTaTa NEATEIbHOCTH MOCTABICHHOW LEMH U
YCIIOBUSIM, OOBSACHATH MIPUUYUHBI JOCTUKCHHS WM HEOCTHKEHUS 11€TTH, HAaXOAUTh
OIIMOKY, TaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;

BBIpQXaTh AMOLMUHM TPU U3yUYEHUH MaTeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

ITPEAMETHBIE PE3YJ/IBTATDBI

K konIty 00yuenus B 7 kiaacce 00yJaromuics MOJIy4UT CIEIYIOIINUE MTPEeIMETHBIC
pE3yJIbTATHI:

PacriozHaBaTh UM3y4eHHbIE TeOMETpUYeckue (QUrypbl, ONPEAENATh UX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIE€OMETPUYECKHE (UTYPBI, BBIITOJIHATH
YEpTEXRKU MO YCIOBUIO 3anaud. M3MepsATb JMHEHWHBIE W YIJIOBBIE BEIMYUHBI.
Pemars 3a1aum Ha BBIYMCIIEHNE IJIMH OTPE3KOB U BEJIMYUH YTJIOB.

JlenaTe NPUKUAKY WM OLEHKY JIMHEWHBIX M YIVIOBBIX BEJIMYMH IPEIMETOB B
peaJIbHON KU3HHU, pa3MepoB MPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3TUX
00BEKTOB MO NOPSAIAKY BEINYUHBI.

CTpoHTh YEPTEXKH K TEOMETPUUECKUM 3a]1a4aM.

[lonp30BaTbCsd IPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajau.

[IpoBOINTE JOTMYECKHE PACCYKICHUS C HCIOJIB30BAHUEM I€OMETPUUYECKHUX
TEOpPEM.

[lonp30BaTbCAd IPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  NIPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIIEHUHA F€OMETPUUYECKHX 3a1a4.

Omnpenensars napajjieIbHOCTb MPSAMBIX € IOMOIIBIO YIVIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekywas. OnpenensTe NapauieIbHOCTh MPAMBIX C TOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM IPSIMOM O TOYEK APYTOU MPSAMOM.

Pemats 3a1aun Ha KieT4aToi Oymare.

ITpoBOAMTH BBIUMCIEHHUS W HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
yIJIOB B TEOMETPUYECKMX 3aJa4ax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIbHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpH
IIEPECEUECHNH JBYX IAapAJUIEIbHBIX MpPsAMBIX CEKylled. Pemare npakTudeckue
3a/1a4M Ha HaXOXJCHUE YIJIOB.

Bnaners monstuem reomerpudeckoro mecra touek (I'MT). Onpenenstsh
OMCCEKTPUCY yIJla U CEPEIMHHBINA NMEPIEHIUKYJIISP K OTPE3KY KAK T€OMETPUUECKUE
Mecta Touek. [lonb3oBaTecs noHATHEM TeoMeTpruueckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3a/1a4.



®opMynupOBaTh ONMPEACICHHUS OKPYKHOCTHM W Kpyra, XOpIbl U JHAMETPA
OKPYKHOCTH, YBEPEHHO BJIAJICTh UX CBOMCTBAMU. ¥ METh JIOKA3bIBATh U IPUMEHSTh
3TU CBOMCTBA IIPU PELICHUU 3a7a4.

Bnagerp moHsATHEM ONMUCAHHOW OKOJIO TPEYTOJIbHHMKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOW TOYKE, U O TOM, YTO CEPEIUHHBIE
MEPIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners noHatueM KacaTeabHOW K OKPYXHOCTH, TOJIB30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeJbHOW M pajuyca, MPOBEAEHHOTO K TOUKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTHU, TPOBEAEHHBIX U3
OJHOM TOYKH, U TPUMEHSATH 3TO B PEIEHUU T€OMETPUUECKUX 3a7a4.

Jloka3plBaTh W NOPUMEHSATh NPOCTEUIINE TE€OMETPUYECKHE HEPABEHCTBA,
MMOHUMATh X MPAKTUYECKUIN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOUIBIO IIUPKYJISI U
JIMHEUKH.

K xonmy oOydeHns B 8 KJacce O0OydYarOIMKUCS TIOJYYHT CIICTYIOIIUC
IIPEIMETHBIC PE3yJIbTATHI:

Pacmo3HaBaTh OCHOBHBIE BHJABI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOWCTBAMM TPU PEIICHUU T€OMETPUYECKUX 3amad. Pazmmuath
MPU3HAKU M CBOWCTBA IMapajuiejiorpaMMa, poMOa M MpsSMOYTOJIbHUKA, JOKA3hIBAaTh
WX M YBEPEHHO MPUMEHSITH MPU PEIICHUH T€OMETPUUSCKHX 3a/1a4.

Mcronp30BaTh CBOMCTBA TOYKHM TEPECEUCHUS MEAMaH TPEYTroJIbHUKA (IIEHTpa
Macc) B PELLICHNH 3a/1ay.

Brageth moHATHEM CpelHEW JIMHUHM TPEYTOJbHUKA W TPAICIUH, TPUMEHSITH
WX CBOHCTBA NPH PEIICHHMH TC€OMETPUYCCKUX 3aaad. VICmoiap30BaTh TeopeMy
dajteca U TEOPEMy O MPOMOPIHOHATBHBIX OTPE3KaX, MPUMEHATh UX JUISl PEIICHUS
MPAKTUIECKUX 3a71a4.

Pacmo3HaBaTh 1EHTpaNbHO-CHMMETPUYHBIC (PUTYPHl W HCIOJIH30BATh HX
CBOMCTBA IIPU PEIICHUY 3a]1a4.

Brnanets moHATHSIMU MOJ00HMS TPEYTOJBHUKOB, Ko3(dUIMeHTa Moa00us,
COOTBETCTBEHHBIX AJIEMEHTOB IMOJJOOHBIX TPEYTOJILHUKOB. IMETh MpeacTaBiacHUE O
npeobpazoBaHnu monodus U 0 MogoOHbIX (urypax. [lomp3oBaTbes mMpU3HAKaMU
no00usT TPEYTOJIBPHUKOB TPH PEIICHUH T€OMETPUYECKUX 3amad. J[okas3wiBaTh U
MPUMEHSATH OTHOIICHHSI TTPOITOPIIMOHAIEHOCTH B IIPSIMOYTOJIbHBIX TPEYTrOJbHUKAX.
[TpuMeHATh 1MoI00Me B IPAKTHYCCKUX 3aavax.

BeiBoguTe W HMCHONAB30BaTh MpocTediiue (HOpMyJbl I IUIOIIAaN
TPEYTOJIbHHKA, TTapaJijieiorpaMma, poMOa U Tpamneruu. Berauciats (pa3aundHbIMA
croco0aMu) IUIONIAb TPEYroJbHUKA U IUIONIA[A MHOTOYTOJIBHBIX (huryp
(MONB3ysACh, TNe HEOOXOJMMO, KaJbKyJIATOPOM). 3HATh OTHOIICHHE ILIOIIACH



NOJOOHBIX (UTYp M MPUMEHATH MPH peuieHuH 3amad. [[puMeHSTh MOTydeHHBIE
YMEHHS B IIPAKTUYECKUX 3a/1a4aX.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX H
pakTUYecKux 3anad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSTENBHO JIe1aTh YePTEXK U HAXOAUTHh COOTBETCTBYIOIIME JJINHBI.

Bnanerp mNOHATHMEM BIHCAHHOTO M LEHTPAJIBHOIO YIJIA, YIVIa MEXIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIMCAHHOW OKPY>KHOCTH TPEYTOJIbHUKA U
4eTBIPEXYTOJIbHUAKA, IPUMEHSATh UX CBOMCTBA IIPU PELLICHUN 33/1a4.

[IpuMeHATh MOJNydeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 peabHOW KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TpUMEHEHHEM NOoA00HUS U TPUTOHOMETPHUH (IOJIB3YACh, TNe HEO0OXOIUMO,
KAJIbKYJIITOPOM).

K koHIty 00yuenus B 9 kiaacce 00y4aromuics MOIydUT CIETYIOIINUE MTPeIMETHBIC
pE3yJIbTATHI:

3HaTh TPUTOHOMETpHUUYECKUE (PYHKIUU OCTPBIX YIJIOB, YMETh HaXOAHUTh C UX
NOMOUIBIO Pa3/IMYHbIE DJIEMEHThl HPSIMOYTOJIBHOIO TPEYroJIbHUKA («peLIeHHue
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY ). HaxoauTh (C HOMOIIBIO KalIbKYJIATOPA) AJIUHBI
Y YTJIBI 17151 HETaOIMYHBIX 3HAYCHHI.

[Tonb3oBatbes popmynamu NpuUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JUI HAXOXJICHHMSI COOTHOLICHUM MEXAY TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMU.

JIoKka3bIBaTh TEOPEMY CHHYCOB M TE€OpPEMY KOCHUHYCOB, NPUMEHSATH UX AJIA
HAXOXKJEHUS PA3JIMYHbIX 3JIEMEHTOB TPEYIOJbHUKA («PELICHUE TPEYTOJIbHUKOBY ),
IIPU PELIEHWH TEeOMETPUYECKUX 3anad. [IpuMeHATh MOJydeHHBbIE 3HAHUA IpU
pELICHUH NPAKTUYECKUX 3a1ay.

[IpuMeHATh TPUTOHOMETPUIO B 3aJja4aX HAa HAXO0XKJICHHUE IUIOIIAIHA, BBIBOJUTH
U BIAJCTh TPUTOHOMETPUUYECKUMH (OpMyIaMu [Js IJIOLWAAU TPEYroJIbHUKA,
napasuiesorpaMma, pom0a, Tpaneunu, BEIBOJIUTE U IPUMEHSITh popMmyiy ['epona u
dbopMyITy 7S TUIOIIAIH BBITYKJIOTO YETHIPEXYTOJIbHUKA.

MMers nmpencTaBieHME O TOMOTETHMH, I[PUMEHATH B  IPAKTHUYECKHUX
CUTyalUsX.

Hcnonp3oBaTk Teopembl UeBbl 1 MeHenast npy peleHny 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIAX, YIVIAX MEXIY XOpAaMH
(CeKyLIMMM) U yTie MKy KacaTeabHOW U XOPJI0i MpU pEeIIEHUH T€OMETPUUECKUX
3amad. /lokas3blBaTh M NPUMEHATH TEOPEMBI O IIPOU3BEICHUU OTPE3KOB XOpA, O
IIPOU3BEJCHUH OTPE3KOB CEKYLIUX, O KBAapaTe KacaTEIbHOMU.

Brnagerp moHsATHEM KOOpAMHAT HA IUIOCKOCTH, PabOTaTh C ypaBHEHHEM
npssiMOM  Ha TIUJIOCKOCTH. BrageTs mMOHATHSAMH yrioBoro KodpduiueHTa u
CBOOOJHOIO Yji€Ha, NOHMMAaTh MX TEOMETPUYECKUI CMBICI M CBSA3b YIJIOBOIO



ko3¢ duimeHTa ¢ BO3pacTaHMEM W YyObIBaHHMEM JUHEHHOW (YHKIUU. YMETb
pemars METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C NapPAUICIBHOCTBIO H
NEPIECHINKYJISIPHOCTBIO TPSAMBIX, IIEPECEUYECHUEM IIPSAMBIX, HAXOXKICHUEM TOYEK
IIEPECCUCHHS.

BeiBoguTe M BIaseTh ypaBHEHUEM OKPYKHOCTH. Mcmonp30BaTe MeETOX
KOOpPAMHAT Ul HAXOXKICHHs IEPECEUCHUM OKPYKHOCTEM M NpsMbIX. Branersb
dopMynaMu paccTOSHUS OT TOUKHM 10 MPSAMOM, IMJIOIAAM MapajjierorpamMmma B
KOOpAMHATAaX, UMETh IOHATHE 00 OpUEHTHpPOBaHHOW IuIomanu. Ilosnb3oBaTbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, MPHUMEHATh €ro IpPU  PELICHUH
IF€OMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATh MeEToJ KOOpIMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3aadax.

Bnaners monsATHEM BeKTOpa. YMETh CKJIAIbIBaTh W BBIYUTATH BEKTOPHI,
YMHOXAaTh HAa YHCJIO, BJIAJETh IIPaBUJIaMU TPEYrOJbHHKA M IapajljiesiorpaMma.
Biagers nmpakTH4eCKMMM MHTEPIIPETALUSAMU BEKTOPOB. YBEPEHHO IOJIb30BATHCS
KOOpAMHATaMHM BEKTOpa. Brnaaere CloXKEeHWeM M BBIYUTAHHEM BEKTOPOB,
YMHOXEHHEM BEKTOpPa Ha YUCJIO B KOOPAMHATAX.

Hmets mpencraBienne o 6asuce (Ha MIOCKOCTH). PackiianbiBaTh BEKTOPHI 11O
O0asucy. PacknanpiBaTh BEKTOpPBl CHJI € IIOMOLIbIO IPOCLUPOBAHMS U
TPUTOHOMETPUYECKUX COOTHOWIEHWH. IIpumeHsATs moydeHHbIE 3HAHUSA B
OPOCTEHIINX (PU3NUECKUX 3aauax.

Bnanere noHATHEM CKaXApHOTO MPOM3BEACHUSA BEKTOPOB, NOHUMATH €TI0
IF€OMETPUYECKUNA CMBICII W YBEPEHHO II0JIb30BaTbCA €r0 BBIPAXKECHUEM B
JEKapTOBbIX KOOpAMHATaX. 3HATh JAUCTPUOYTHUBHOCTh CKAJSIPHOTO MPOU3BEACHUS
U €ro CBs3b C NpoenupoBaHueM. [IpUMEHATHh CKaIsipHOE NMPOU3BEIECHUE BEKTOPOB
JUIS HAXOXKIAEHUs JUIMH WM yTJIOB. Pemarbh reoMeTpuYecKre 3aJadd C MOMOLIBIO
CKQJSIPHOTO ITpoM3BeAcHUs. MCcnonb30BaTh CKAISIPHOE NPOU3BEIECHUE BEKTOPOB B
areOpandeckux U GU3NYECKUX 3a/1ayax.

Biagers NOHATHSAMM NPaBWIBHOIO MHOIOYTOJIBHUKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTU OKPYKHOCTH M PAJMaHHOW MEpPBI yIJId, BBIYUCIATh IUIOIMIAAb Kpyra U
ero yacter. [lonumare cmbicn yucna w. [IpumeHATH MOMy4YEeHHBIE yMEHHUs IIPpU
pelIeHNH TPAaKTHYECKUX 3a7ad. 3HATh UCTOPUYECKHE CBEICHHUS 00 H3MEpEeHHH
JUIMHBI OKPY>KHOCTH U IUIOLIAH KpyTa.

HNmeTp mnpenctaBieHHE O MpeoOpa3oBaHUU IIJIOCKOCTH, O JBUYKEHUSX.
Haxomute ocu, ueHTpbl cumMMmeTpud (Uryp, UEHTPbl MOBOPOTa, HAXOAWUTH
KOMIO3UIMH TMPOCTEUIINX MpeoOpa3oBaHuid. [IpuMeHATh NBUMKEHHS MIOCKOCTU
IIPU PELIEHUU T€OMETPUYECKUX 3aad.

[IpuMeHATh MOJydeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PeabHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS



C TpPUMEHEHUEM TMOAO00US M TPUTOHOMETPUUECKHX (YHKIUN (MONb3YysCh, TE
HEOO0XO0MMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NMporpamMmbl

KoandyecTBo 4acoB

Bcero

KonTtpouabHsbie
padoThI

IIpakTHYeckue
padoThI

DJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl

Hauana reomerpun. IIpocreitmme
reoMeTpruuecKue (GUrypsl ¥ UX CBOMCTBA.
I/I3MepeHHe TCOMCTPHUICCKUX BCIIMINH

28

TpeyronpHUKH

19

[TapannensHocTs. CyMMa yIiioB
MHOT'OYTI'OJIbHUKA

15

[TpsimoyTONBbHBIE TPEYTOJIBHUKHI

FGOMCTpI/IquKI/Ie HCpPaBCHCTBA

OkpyxHOCTB. ['eoMeTpruecKkre MecTa
Touek. [locTpoeHus: ¢ MOMOIIBIO LIUPKYJIS
Y JIMHEHUKU

18

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HAHUH

10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




8 KIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrrpoasreie  Tpaxrisecke (ungposbie)
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypen
YeThIpE€XyTroIbHUKHI 22 1
[TonoGue 16 1
ITmomans 16 1
4 Teopema [Tudaropa u Hauana 18 1
TPUTOHOMETPHUHU
5 VYIuIbl U 4eTBIPEXYTOJIbHUKY, CBA3aHHBIE C 20 1
OKPY>KHOCTBIO
6 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3 AU 10 |
3HAHUU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/mn Konrpoabnbsie IIpakrTuueckue
NPOrpaMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Pemenue TpeyrojibHUKOB 22 1
2 [TonoOue TpeyronbHUKOB 12 1
3 Metona KoopauHaT 10 1
4 Bexkropsl 20 1
5 JImuHa OKpY’>KHOCTH M IUIONIAJb Kpyra 16 1
6 JIBH>KEHUS MIIOCKOCTH 10
7 [ToBTOpenue, 060061ICHNE, 12 ]
crucTemMaTu3alurs 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







ITIOYPOYHOE IIVTAHUPOBAHUE
7 KUIIACC

Ne i/

Tema ypoka

KoandyecTBO 4acoB

KonTtpouabHsbie

Bcero
padoThI

IIpakTHYeckune
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIEC

pecypcebl

HcTopust BOSHUKHOBEHUS U PAa3BUTUSA
reoOMeTpUu

Hauanbnusie nonsitus reomerpun. Touka,
npsiMasi, OTPE30K, JIyd

Hauanbubie nouatus reomerpun. Touka,
npsiMasi, OTPE30K, JIyd

[TonsiTue 06 akcuome, Teopeme,
JI0Ka3aTeNbCTBE, OMPECIICHUH, CBOKCTBE,
pHU3HaKe

B3aumHoe pacnosoxeHue Touek Ha
npsMoid. I3mepenue JimHbl OTpe3Ka,
paccTosiHE MEX]Ty TOUKaMHU

B3aumnoe pacnosioxkeHue ToUeK Ha
npsMoid. I3mepenue JinHbl OTpe3Ka,
paccTosiHrEe MEXTy TOUKaMHU

B3aumHo€ pacnonoxeHue ToYeK Ha
npsMoil. MI3MepeHue JUIMHBI OTpe3Ka,
paccTosiHue MeXay TOUKaMu

[TonyminockocTs 1 yros. Buasl yrios.
H3mepeHue BeIM4rH yIJIOB

[TonynnockocTs u yros. Buasl yrios.




I/I3MepeHHe BCJIMYUH YTJIOB

[Tonynnockocts 1 yrou. Buasl yrios.

10 N3mepenue BeIM4HUH YIJIOB
BeprukanbHbie U CMEKHBIE YTJIbI.

11 [TapannenpHble U IEPIICHANKYIISIPHbIE
psiMbIe
BeprtukanbHble U CMEKHBIE YTIIBL.

12 [TapannensHble U IEPICHANKYIISIPHbBIE
psiMbIE
BeprtukanbHble U CMEKHBIE YTIIBL.

13 [TapannenbHble U NEPIEHIUKYISIPHbIE
npsiMble
BeprukanbHble U CMEKHBIE YTJIbI.

14 [TapamiensHbIE U NEPIICHIUKYIIIPHBIE
npsiMble
BeprukanbHble U CMEKHBIE YTJIbI.

15 [TapannensHble U EPICHANKYIISIPHbBIE
psiMbIe

16 buccekrpuca yria

17 buccekrpuca yria

18 buccektpuca yria

19 Jlomanasi. Buasl nomansix. [[nmuHa
JIOMaHOU

20 Jlomanas. Buael nomansix. [[nnna
JIOMaHOU
MHoroyronsHuku. Ilepumerp

21 MHOTOYTOJIbHUKA. [IOHSITHE O BBIMTYKIIBIX

N HEBBIITYKJIbIX MHOI'OYT'OJIbBHUKAX




22

MHoroyronsHuku. Ilepumerp
MHOTOyrojbHUKa. [IoHATHE O BBIMYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIBHUKaX

23

MHoroyronsHuku. Ilepumerp
MHOIOyrojpHuKa. [IoHATHE O BBITYKIBIX
Y HEBBIITYKJIBIX MHOTOYT'OJIbHUKAX

24

Mmuoroyronsauku. [lepumerp
MHOTI'OYyT'OJIbHHKA. ITonsrue o BBITYKJIBIX
" HEBBLIITYKJIBIX MHOI'OYT'OJIbHUKAX

25

Mmuoroyronsauku. [lepumerp
MHOTOyrojbHUKa. [loHATHE O BBIMYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

26

HMHCTpYMEHTHI 1J1s1 U3BMEPEHUH U
MOCTPOEHUI

27

HNHCTpyMEHTBI 111 U3BMEPEHUN U
IIOCTPOCHUU

28

KontponbHas padota o teme "Hauvana
reomerpuu. [Ipocreiimme
reoMeTpruuecKue (GUrypsl ¥ UX CBOMCTBA.
W3mepenune reomerpuyeckux ¢puryp"

29

Menuana, GucCCeKTprca U BICOTA
TPEYTroJbHUKA

30

Menauana, OucceKTprca U BBICOTA
TPEYTroJbHUKA

31

PaBeHCTBO TpEyroJbHUKOB

32

[IepBrIil 1 BTOPOIl MPU3HAKKU PAaBEHCTBA
TPEYroJIbHUKOB

33

IIepBblil 1 BTOpOM IIPU3HAKU PABEHCTBA




TPEyTroJIbHUKOB

[IepBrIil 1 BTOPOiI1 MPU3HAKKU pAaBEHCTBA

34 TPEYTroJIbHUKOB

35 [IepBrIil 1 BTOpOIl MPU3HAKKU paBEHCTBA
TPEYTOJIbHUKOB

36 IIepBblil 1 BTOpOYM IIPU3HAKU PABEHCTBA
TPEYTroJIbHUKOB

37 PaBHOOe1peHHBIE TPEYTOIBHUKHN U UX
CBOMCTBA

18 PaBHOOe1peHHBIE TPEYTOIBHUKHI U UX
CBOMCTBa

39 PaBHOOeApEeHHBIE TPEYTOIBHUKU U UX
CBOMCTBa

40 [Ipu3Hak paBHOOEIPEHHOTO
TpPEyrojbHUKa

A1 [Ipu3Hak paBHOOEIPEHHOTO
TPEYrOJIbHUKA

47 Tperuii npu3HaK paBeHCTBA
TPEYTroJIbHUKOB

13 TpeTuii npu3HaKk paBEeHCTBA
TPEYTOJIbBHUKOB

44 Tpetuii npu3HaK paBEeHCTBA
TPEYTOJIbHUKOB
Durypsl ¢ 0CEBON CUMMETPHUEH.

45 [IpuMepsl cCHMMETPUH B OKpPYXKaIOLIEM
Mupe

46 @uUrypsl ¢ 0CEBOI CUMMETpPHEH.

[Ipumepbl cHMMETPHUH B OKPYIKaIOLIEM




MUpE

KontponpHas padoTa mo Teme

47 "TpeyronbHuxu" !

48 [TapannenbHOCTh MPSAMBIX 1

49 CBolicTBa ¥ NPU3HAKY MMAPAIIEIIBbHBIX 1
TPSIMBIX

50 CBolicTBa ¥ IPU3HAKK MapaJUIETbHBIX |
IPSIMBIX

51 CBolicTBa U PU3HAKY MAPAIJIEIBbHBIX 1
IPSIMBIX

57 CBolicTBa U PU3HAKY MMAPAIIEIIBbHBIX 1
PSIMBIX

53 CBolicTBa ¥ IPU3HAKK MapaJUIETbHBIX |
IPSIMBIX

54 CBolicTBa ¥ NPU3HAKY MMAPAIIIEIBbHBIX 1
IPSIMBIX

55 CyMMa yIJI0B TpeyroJibHHUKa 1

56 CymMma yTJIOB TpeyroJibHUKa 1

57 Bremnue yrisl TpeyrojbHUKa 1

58 Buemnue yriasl TpeyrojibHUKa 1
CyMMa BHYTPEHHHX YTJIOB

59 MHOI'OYT'OJIbHUKA U CYMMa BHEIIIHUX 1
YTJIOB BBITYKJIOIO MHOTOYI'OJIbHUKA
CyMMa BHYTPEHHHX YTJIOB

60 MHOTOYI'OJIbHUKA ¥ CYMMa BHEIIHUX 1
YTJIOB BBIITYKJIOIO MHOTOYTI'OJIbHUKA

61 CymMma BHYTPEHHUX YTJIOB 1




MHOTI'OYT'OJIbHHUKAa U CyMMa BHCITHUX
YTJIOB BBIITYKJIOTO MHOTI'OYT'OJIbHUKA

KonTtponsHas pabora o teme

62 "ITapamnenpsHocTh. CyMMa yIiioB
MHOTOYyIroJbHHKa"

63 [Ipu3Haky paBeHCTBA NPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

64 [Ipu3Haky paBeHCTBA NPAMOYTOJIBHBIX
TPEYTOJIbBHUKOB

65 [lepnenaukymnsap u HaKJIOHHAs
CBOMCTBO MeMaHbI TPSIMOYTOJIBHOTO

66 TpEyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3€
CBolicTBO MeIMaHbl PSIMOYTOJIBHOTIO

67 TpEyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3€

68 IIpsAMOYTOIBHBIN TPEYTOJIBHUK C YIJIOM B
30 rpamycoB

69 [IpsiMmOyronbHBIN TPEYTOJBHUK C YIJIOM B
30 rpamycoB

70 COOTHOIIEHHS MEX]Ty CTOPOHAMH U
yIJIaMH TPEYTOJIbHUKA

71 CooTHOIIEHN MEX 1y CTOPOHAMU U
yIiaMH TPEYroJbHUKA

7 HepaBeHcTBO TpeyrosibHUKA.
HepaBeHcTBO 0 1imMHE TOMaHOM

7 HepaBeHcTBO MeX 1y NEPIIEHIUKYIIIPOM

W HaKJIOHHOW. PaccTosIHHE OT TOYKH 10




IPsIMOM

KontponpHas paboTa o TeMam

74 "IIpstMOyTONbHBIE TPEYTOJIBHUKH ",
"I'eomeTprueckue HepaBeHcTBA"

75 OKpyXHOCTb, XOPJIbl 1 TUAMETPBI, UX
CBOMCTBA

76 OKpy’KHOCTb, XOpABI U IUAMETPHI, UX
CBOMCTBA
B3aumHoe pacnonoxeHue OKpyKHOCTH U

77 npsimoii. KacaTtenbHas u cexyias K
OKPYXHOCTHU
B3anmHOe pacnosioxkeHue OKpYKHOCTH U

78 npsmoid. KacarenbHas u cekyias K
OKPYXHOCTHU
B3anmHOe pacnosioxkeHue OKpPYKHOCTH U

79 npsmoid. KacarenbHas u cekyias K
OKPY’KHOCTHU

80 OKpyXHOCTb, BHUCAHHAsI B YTOJI

81 OKpY>KHOCTbh, BICaHHAs B yTOJ
[loHsATHE O TEOMETPUYECKOM MECTE

82 touek. [I[pumepsl reoMeTpruIecKUX MEeCT
TOYEK Ha IUIOCKOCTH
[IoHsATHE O TEOMETPUUECKOM MECTE

83 Touek. [Ipumepbl reoMeTpUYECKUX MECT
TOYEK Ha IJIOCKOCTH

’4 OnrcanHast OKPYXHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

85 OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,




€€ LEeHTp

86

MeTto1 reoMETpUYECKUX MECT TOUYEK IIPU
pEeLIEHUN T€OMETPUUYECKUX 3a]1a4

87

MeTto1 reoMETpUYECKUX MECT TOUYEK IpU
pELIeHUH TeOMETPUUYECKUX 3a7a4

88

MGTOI[ reoOMCTPHUICCKUX MCCT TOYCK IIPU
PCHICHUU I'COMCTPUYICCKUX 3a/1av

89

MeTto1 reoMETpUYECKUX MECT TOUYEK IIPU
pELIEHUN T€OMETPUYECKUX 3a]1a4

90

O06ocHOBaHUS TPOCTEUIITNX TIOCTPOCHUH,
JTarnbl 33JJa4l Ha IOCTPOEHUS, pEeLICHHE
3a/1a4 Ha MOCTPOCHHE LIUPKYJIEM U
JIMHENWKOU

91

O6ocHOBaHMS MPOCTEHIIINX TOCTPOCHHUH,
JTaIbl 33Ja4X Ha IOCTPOEHUS, PELICHHUE
3a/1a4 Ha TIOCTPOCHHUE LUPKYJIEM U
JUHENKON

92

KonTtponbHas pabora o teme
"OKpy)HOCTb. [ 'eomeTpuueckue mecra
Touek. [locTpoeHus ¢ mOMOUIbIO UPKYJIS
U TUHEeNKn"

93

[ToBropenue u o6o0mmenue. Permenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMH Kypca

94

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

95

[ToBTOpenue u o6obmenue. Pemenue




3a/1a4, WJUTIOCTPUPYIOLUX CBA3H MEKIY
pa3TUYHBIMU TEMaMHU Kypca

96

[ToBropenue u o6o0mmenue. Permenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpeHue u 0600mIeHNE. Permenune
3aJ1a4, WJUTFOCTPUPYIONIUX CBSI3H MEKIY
paSJ'II/I‘-IHBIMI/I TCMaMHU Kypca

98

[ToBTOpenue u 0600IIeHNE. Permenue
3aJ1a4, WUTFOCTPUPYIONIUX CBI3H MEKIY
Pa3TUYHBIMU TEMaMH Kypca

99

[ToBropenue u o6o0mmenue. Pemenne
3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEXIY
Pa3IMYHBIMU TEMaMH Kypca

100

[ToBropenue u o6o0mmenue. Pemmenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXITY
pa3IMYHBIMU TEMaMH Kypca

101

HroroBast kKoHTpoIbHAs paboTa

102

[ToBropenue u 06o0mmenue. Pemenne
3a/1a4, WUTFOCTPUPYIOIINX CBSA3U MEXIY
Pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




8 KIIACC

KosauyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hdara undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero H3yYCHUS oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
| YeteipexyronbHuk. [lapamienorpamm, ero 1
MPU3HAKHU U CBOMCTBA 06.09.2023
) [Tapamienorpamm, ero nNpu3HaKku u |
CBOMCTBa 06.09.2023
3 [Tapamienorpamm, ero nNpu3HaKku u 1
CBOMCTBA
4 [Tapannenorpamm, ero Npu3Haku 1 |
CBOMCTBa
5 [Tapamienorpamm, ero nNpu3HaKku u 1
CBOMCTBa
6 [IpsmoyroiapHUK, poMO, KBaIpaT, UX 1
IIPU3HAKU U CBOMCTBA
7 [TpsimoyronbHUK, poMO, KBaapaT, UX |
MIPU3HAKU U CBOMCTBA
2 [IpsmoyronapHUK, poMO, KBaIpaT, UX 1
MPU3HAKU U CBOMCTBA
9 [IpsmoyronapHUK, poMO, KBaIpaT, UX 1
IIPU3HAKU U CBOMCTBA
10 CpenHsisi TMHUS TPEYTOJIbHUKA 1
11 Cpenuss IUHASA TPEYTrOJIbLHUKA 1
Yy
12 Tpanenus. PaBHoOeapeHHas Tpamnenus, eé |
CBOICTBA U NMPU3HAKHU




Tpanenus. PaBnoOenpennas Tpamnemnus, eé

13 . 1
CBOICTBA U MPU3HAKU

14 [IpssMmoyronbpHas Tpanenus 1

15 Cpenssis TMHUS Tpanenuu 1

16 Teopema Paneca 1

17 Teopema ®aneca 1

18 TeopeMa 0 IpOMOPLMOHATIBHBIX OTPE3Kax 1

19 Teopema 0 MpONOPLUHOHAIBHBIX OTPE3KAX 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpaabHO-CUMMETPUYHBIE (PUTYPBI 1

” KonTtponsHas pabora no Teme 1
"YeTblpEXyroabHUKN"

” [TonoOue TpeyronbHUKOB, KO PUITHEHT 1
noao0us

24 [TonoOue TpeyrobHUKOB, KO PHUITUEHT |
mogoous

25 [TpusHaku momooOust TpEyroIbHUKOB 1

26 [Tpu3Haku mogo0Ous TPEYroJIbHIUKOB 1

27 [TpusHaku momooOust TpEyroIbHUKOB 1

28 [Ipu3Haku mogoOus TPEYroJIbHIUKOB 1

29 [TpusHaku momooOust TpEyroIbHUKOB 1

30 [TpusHaku momoOust TpeyroabHUKOB 1

31 [Ipumenenue moao6ust Mpu pelIeHUN |
MPAKTUYECKHX 3a7a4

0 [Tpumenenne nogo0us MPH pelICHUH 1
NPaKTUYECKUX 3a/1a4

33 [IpumeHnenne moago0ust Mpy PEIICHUN 1




MPAKTUYCCKUX 3aaa4

[Ipumenenue mogo6ust Npu perIeHUN

34 IIPAKTUYECKUX 3a7a4

35 [Ipumenenue mogo6ust NP perIeHUN
MPAKTUYECKHX 3a7a4

36 [Tpumenenne mogo0usl MPU pelICHUH
IIPAKTUYECKUX 3a7a4

37 BBenenue nonsitus npeodpa3oBaHus
no00us 1 MoT0OHBIX pUryp

38 KonTtponpHas padota o teme "[lomooue"

39 [Tonsarue mnomanu. CBoiicTBa mioniaaeu
reoMeTpHUecKux Guryp

40 TToustue mnomanu. CBo¥cTBa mIoMaaei
reoOMEeTpUUYECKuX Huryp

41 [Tonsarue mnomanu. CBoiicTBa mionaaeu
reOMETpUUYECKHUX (Uryp
[Ipocreiimme hopMybl AJs TUIOMAAN

42 TPEyroJIbHUKA, MapajuierorpaMma, pomoa
U Tpanenun
[Ipocteitmme GopMyIbl TSl TUIOIIAAHA

43 TPEYroJIbHUKA, TTapajuiesiorpaMmma, pomoa
U Tpanenun
[IpocTeiimme GopMybl TSl TUIOIIAAHA

44 TPEYroJIbHUKA, TTapajuiesiorpaMmma, pomoa
U Tparnenuu
[Ipocreiitmme hopMybl AJs TIIOMAAN

45 TPEYroJIbHUKA, TTapajiesiorpaMmma, pomoa

U Tpanenun




[Ipocreiimme hopMybl AJs TUIOMAAN

46 TPEYroJIbHUKA, TTapajuiesiorpaMmma, pomoa 1
U Tpanenuu
[Ipocreiinme hopMybl AJIs TIIOMAAN

47 TPEyroJIbHUKA, NapajuienorpaMma, pomoa 1
U Tpanenun
[IpocTeiimme GopMybl ISl TUIOIIAIHA

48 TPEyroJIbHUKA, NapajuiesorpaMma, pomoa 1
U Tpanenun
[Ipocteiimme GopMybl ISl TUIOIIAAHA

49 TPEYroJIbHUKA, TTapajuiesiorpaMmma, pomoa 1
U Tpanenuu
[IpocTeiimme GopMyIIbl TSl TUIOIIAAHA

50 TPEYroJIbHUKA, TTapajuiesiorpaMmma, pomoa 1
U Tpanenuu

51 [Tnomaau moxoOHBIX GUryp 1

52 [Tnomanu mogoOHBIX GuUryp 1

53 [Tnomaau monoOHBIX GUryp 1

54 KontponpHas padota o teme "Ilnomans" 1

55 Teopema ITudaropa 1

56 [Ipumenenne Teopemsl [Tudaropa npu 1
pELIEHNH IPaKTUYECKUX 3a]a4

57 [Ipumenenne Teopemsl [Tudaropa npu |
peLIEHUHN PaKTUYECKHX 3a/1a4

53 [Tpumenenne Teopems [Iudaropa npu 1
pELIEHNH IPaKTUYECKUX 3a7a4

59 [Ipumenenne Teopemsl [Tudaropa npu 1

PCHICHUHU IMMPAKTUYICCKUX 3ada1




[Tpumenenne Teopems [Iudaropa npu

60 peLIeHUN MPaKTUYECKHUX 3a/1a4

61 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

2 [IponiopuroHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbBIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponiopuoHanbHbIE OTPE3KHU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [IponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHycC, KOCUHYC, TAHI'€HC U KOTaHT'€HC

67 OCTpOroO yIjla NpSAMOYTOJILHOTO
TpPEYroJbHUKA
CuHycC, KOCHUHYC, TAHI'€HC U KOTAHI'€HC

68 OCTpPOr0 yriia NPSIMOYTOJIbHOTO
TpPEYrojbHUKa
CuHycC, KOCHUHYC, TAHI'€HC U KOTAHT€HC

69 OCTpPOr0 yriia NPSIMOYTOJIbHOTO
TPEYrOJIbHUKA

70 Tpuronomerpuieckue GyHKINUHU YTIIOB B
30°, 45° n 60°

71 Tpuronomerpuyeckue GyHKIMH YIIIOB B
30°, 45° n 60°

72 KontponpHas padora o teme "Teopema




[Mugaropa u Hayana TpUroHOMeTpHH"

73 Briucanuelie 1 eHTpaibHbBIE YTIIbI 1

74 BrniucaHHBIE ¥ LICHTPAIIBHBIC YIUIbI 1

75 BrniucaHHBIE ¥ LICHTPAIIBHBIC YIUIbI 1

76 Briucanuelie 1 eHTpaabHbBIE YTIIbI 1

77 Yrois Mexay KacaTeJIbHOW U XOpAOU 1

78 Yron Mexay KacaTeJIbHOW U XOpJ0il 1

79 VYrisl MeXAy XOpAaMU U CEKyLIUMU 1

80 VYrael Mexay XOpAaMu U CEKyIIMMU 1

81 Bnucannble 1 onvcaHHble 1
YETBIPEXYTOJIbBHUKH

%) BnucanHble U onMcaHHbIE |
YEeTBIPEXYTOJIbBHUKH

23 CBolicTBa M MPU3HAKH BIIMCAHHOTO |
YeTBIPEXYTOJTBHUKA

%4 CBolicTBa ¥ PU3HAKU BIMCAHHOIO 1
YETBIPEXYTOJIbHUKA

25 CBolicTBa M PU3HAKH BIMCAHHOTO |
YeTBIPEXYTOJTbHUKA

26 CBolicTBa M MPU3HAKH BIIMCAHHOTO |
YeThIPEXYTOIBHUKA

g7 B3anmHOe pacnoyioxkeHue IByX 1
OKPYXHOCTEU

28 BzauMHoe pacrnionoxkeHue aAByx |
OKpPYXHOCTEU

89 Kacanune okpyskHOCTEM 1

90 Kacanue oxpyxHocteit 1




91

OO0ume KacaTenbHbIE K IBYM
OKPY>KHOCTSIM

92

KonTponpHas padora o Teme "YTisl 1
YETBIPEXYTOJIBHUKH, CBSI3aHHBIE C
OKpPYHOCTBIO"

93

[ToBTOpenue u 0600IeHNE. Permenune
3aJ1a4, WUTFOCTPUPYIONIUX CBSI3H MEKIY
paSJ'II/I‘-IHBIMI/I TCMaMHU Kypca

94

[ToBTOpenue u 0600IeHNE. Permenune
3aJ1a4, WUTFOCTPUPYIONIUX CBS3H MEKITY
pa3TUYHBIMU TEMaMH Kypca

95

[ToBropenue u o6o0mmenue. Pemmenne
3a/1a4, WUTFOCTPUPYIOIINX CBSA3U MEXKIY
Pa3IMYHBIMU TEMaMH Kypca

96

[ToBropenue u o6o0mmenue. Permenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpenue u 0600mIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOIIUX CBA3H MEKIY
paSJ'II/I‘-IHBIMI/I TCMaMHU Kypca

98

[ToBTOpenue u 0600IeHNE. Permenune
3aJ1a4, WJUTFOCTPUPYIONIUX CBSI3H MEKIY
pa3TUYHBIMU TEMaMH Kypca

99

[ToBTOpenue u 06001IeHNE. Permenune
3aJ1a4, WJUTFOCTPUPYIONIUX CBSI3H MEKIY
pa3TUYHBIMU TEMaMH Kypca

100

[ToBropenue u o6o0mmenue. Permenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKITY




Pa3IMIHBIMU TCMAMH KypcCa

101 Hroroas koHTpoabHAs paboTa

[ToBropenue u o6o0mmenue. Pemenne
102 3a71a4, WIUTFOCTPUPYIOLIUX CBI3U MEXKITY
pa3IUYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102




9 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUYeHust

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

CuHyc, KOCHUHYC, TaHT€HC YIi10B OoT 0 10
180°

OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO

DopMyIIbl IPUBEIECHUS

DopmyJibl IPUBEACHUS

Pewenne tpeyronbHukoB. Teopema
KOCHHYCOB

Pemenue Tpeyronsaukos. Teopema
KOCHHYCOB

TeopeMa cuHyCOB

TeopeMa cuHyCOB

Pemenne npaktuyeckux 3anad ¢
UCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U
TEOpPEMBI CHHYCOB

10

Pemienne npakTudeckux 3anad ¢
UCIIOJIb30BAHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CHHYCOB

11

Pewenne npakTudeckux 3anad ¢
UCIIOJIB30BAHUEM T€OPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB

12

Pemenne IMPAKTUYCCKUX 3aaa4 C




HCII0JIb30BAaHUEM T€OPEMbI KOCUHYCOB U
TEOpPEMBI CHHYCOB

Tpuronomerpudeckue GopMyIbl s

13 IJIOLAU TPEYTOJIbHUKA,
napajiejaorpamma
Tpuronomerpuueckue GopMyIibl s

14 TJTOIIAAN TPEYTrOJIbHUKA,
napajiejaorpamma
Tpuronomerpuueckue GopMyIIbl s

15 IJTOIIAAN TPEYTrOJIbHUKA,
napasuiesiorpaMma
TpuronomeTrpuueckue GOpMYIIbI s

16 IJTOIIAAN TPEYTrOJIbHUKA,
napasuiesiorpaMma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CI)opM}./.na IJIOUIA/IN BBIMYKIJIOTO
YeThIPEXYTOJIbHUKA

a1 <DopM}./.na TJIOILA U BBITYKJIOTO
YeThIPEXYTOJIbHUKA

” KonTtponsHas padora no teme "Pemienne
TPEYroJIbHUKOB"

” Xopbl ¥ TOI00HBIE TPEYTOJILHUKH B
OKPYXHOCTHU

24 Teopema 0 mpOU3BEAECHUN OTPEZKOB XOP/I

25 Teopema 0 mpou3BEAECHUN OTPE3KOB XOP/I

26 Teopembl 0 MPOU3BEICHUN OTPE3KOB




CEeKyILIUX

TeopeMbl 0 TPOU3BEICHUH OTPE3KOB

27 1
CEKYIIUX
28 Teopema 0 kBagpaTe KacaTeabHON 1
29 TeopeMa 0 KBajipaTe KacaTeabHON 1
30 Teopembr UeBsl 1 MeHnenas 1
31 Teopemsl UeBbl 1 MeHenast 1
32 Teopembl UeBsl 1 MeHenas 1
33 [TonsiTue o romoTeTHN 1
34 KontponbHas padota o teme "[lomodue 1
TPEyTroJIbHUKOB"
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.
35 YrnoBoi kodpPUIMEeHT U CBOOOTHBIHN 1
YJIEH, UX TEOMETPUUYECKUIA CMBICIT
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.
36 VYrnoBoit k03¢ HUIHEHT 1 CBOOOIHBIH 1
YJIeH, UX TEOMETPUUYECKUM CMBICIT
37 [TapanienbHOCTh U EPHEHAUKYISIPHOCTh )
OPSMBIX (Yepe3 yriIoBor KO3 PHUIIUEHT)
38 YpaBHEHUE OKPYKHOCTH 1
39 HaxoxeHue nepecedyeHuil OKpyKHOCTEN 1
U TIPSIMBIX B KOOpAMHATaX
40 Haxoxnenue nepecedeHuii OKpyKHOCTEM |
U TIPSIMBIX B KOOpAMHATaX
41 ®opmyiia pacCTOSIHUA OT TOUYKH J10 TIPSMOU 1
47 [Inomane nmapamienorpamMmma B 1

KOOpJMHATAaX, MOHSATUE 00




OPUEHTHUPOBAHHOM IUIOLIAIN

[IpuMeHeHne MeTo1a KOOpIUHAT B

43 [IPaKTUYECKU-OPUECHTUPOBAHHBIX
TreOMETPUYECKUX 3a]1auax

44 KontponpHas padota o teme "MeTon
KoopauHar"

45 BekTopsl Ha III0CKOCTH
CrnosxeHue U BBIMUTaHHE BEKTOPOB —

46 IIpaBUjIa TPEYTrOJIbHUKA U
napajenorpaMmma
CrnosxeHue U BBIYMUTaHHE BEKTOPOB —

47 MpaBIa TPEYroJIbHUKA U
napasuiesiorpaMma

48 YMHOXEHUE BEKTOpa Ha YHUCIIO

49 Koopaunats! BekTopa
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,

50 YMHOKE€HHE BEKTOpa Ha YKCIIO B
KOOpAMHATax
CrnoxeHue U BBIYUTAaHHE BEKTOPOB,

51 YMHOKECHHME BEKTOPa Ha YUCIIO B
KOOpJMHATax

5 [IpumeHeHne BeKTOPOB B (hPU3HKE, IICHTP
Mmacc

53 [Tonsatue o 6a3uce (Ha MIOCKOCTH).
Paznosxenust BEKTOpOB 10 6a3ucy

54 [TonsTre o 6a3uce (Ha MWIOCKOCTH).
Paznosxenust BEeKTOpOB 1Mo 6a3ucy

55 [onsarue o 6a3uce (Ha MIOCKOCTH).




Paznoxxenust BEKTOPOB 10 6a3UCy

CkansipHOE TPOU3BEJICHHE BEKTOPOB,

56 reOMETPUYECKUI CMBICI M BBIPAXKECHUE B
JIEKapTOBBIX KOOpAUHATAX

57 JuctpuOyTUBHOCTD CKAJIIPHOTO
IIPOU3BEACHUS

58 CkansipHoe Mpou3Be/ICHUE U
IIPOELIMPOBAHUE

59 [IpumeHeHne ckansipHOro NPOU3BEAECHUS
BEKTOPOB Il HAXOXKJCHUSA JJIUH U YTIIOB

60 [IpumMeHeHMe CKanspHOrO MPOU3BEACHUS
BEKTOPOB Ul HAXOKIECHUS JJIUH U YTJIOB

61 [IpumeHeHne ckansspHOro NPOU3BEAECHUS
BEKTOPOB I HAXOXKJCHUS JJIUH U yTIIOB

62 Pemenue reomerpuyeckux 3aaay ¢
MIOMOUIBIO CKAISIPHOTO MPOU3BEICHUS

63 Pemenne reomMerprudeckux 3aaay ¢
IIOMOILBIO CKAJIIPHOTO IIPOU3BEIECHUS

64 KonTtponsHas padora no Teme "BekTopsr"”

65 [IpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIUHMCIICHUE UX YIEMEHTOB

66 [IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUHMCIICHUE UX JIEMEHTOB

67 [IpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHHE UX JIIEMEHTOB

68 [IpaBunIbHBIE MHOTOYTOJIBHUKH,
BBIUHMCIICHUE UX YJIEMEHTOB

69 Yucno m 1 1IMHa OKpY>KHOCTH




70

Yucno m v yIMHA OKPYKHOCTH

1

71 JnuHa 1yru oKpy>KHOCTH 1

72 JlnvHa 1yru OKpyKHOCTH 1

73 Panuannas mepa yria 1

74 Paagnannas mepa yria 1

75 [Inomanp Kpyra u ero 3JeMeHTOB (CEKTOpa )
U CETMEHTA)

76 [Tnomanp kpyra u ero 31eMeHTOB (CEKTopa 1
U CETMEHTA)

77 [Inomanp kpyra u ero 3J1eMeHTOB (CEKTOpa )
U CETMEHTA)

73 Brruucnenue nepuMeTpoB U IIomaaei )
(uryp, BKIIOYAIOIINX JIEMEHTHI KpyTra

79 Brruncnenue nepuMeTpoB M IIIOMIAAEH |
(uryp, BKIIOYAIOMINX 3JIEMEHTHI Kpyra

20 KonTponsnas no teme "Jlnuna 1
OKPYXHOCTH U IJIoIaas kpyra'

81 LenTpanpHas cumMmeTpus 1

82 lenTpanbHO-CUMMETPHUYHBIE (PUTYPBI 1

83 [ToBoport 1

84 OceBas cuMMETpUs 1

85 Ourypsl, SI/IMMCTPI/I‘IHBIG OTHOCUTEIEHO )
HEKOTOPOU OCH

86 [TapannensHbIN EPEHOC 1

87 [TonsiTue NBUXKEHUS U €T0 CBOMCTBA 1

88 PaBenctBo ¢uryp 1

89 [IposiBneHuss cMMMETpUHU B IPUPOIE, 1




JKUBOIIUCH, CKYJIBIITYPE, ADXUTEKType

90

Kommo3surun aBuxeHu (mpocTeime
IPUMEpHI)

91

[ToBTOpenue u 0600IeHNE. Permenune
3aJ1a4, WUTFOCTPUPYIONIUX CBSI3H MEKITY
pa3TUYHBIMU TEMaMH Kypca

92

[ToBropenue u o6o0mmenue. Permenne
3a/1a4, WUTFOCTPUPYIOIINX CBSA3U MEXITY
Pa3IMYHBIMU TEMaMH Kypca

93

[ToBropenue u o6o0mmenue. Pemmenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

94

[ToBTOpenue u 0600IeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIONIUX CBA3H MEKIY
paSJ'II/I‘-IHBIMI/I TCMaMHU Kypca

95

[ToBTOpenue u 0600IeHNE. Permenune
3aJ1a4, WUTFOCTPUPYIONIUX CBS3H MEKIY
pa3TUYHBIMU TEMaMH Kypca

96

[ToBropenue u o6o0mmenue. Pemenne
3a/1a4, WUTFOCTPUPYIOIINX CBSA3U MEXITY
Pa3IMYHBIMU TEMaMH Kypca

97

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IMYHBIMU TEMaMH Kypca

98

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

99

[ToBTOpenue u 06001IeHNE. Permenune




3a/1a4, WJUTIOCTPUPYIOLUX CBA3H MEKIY
pa3IUYHBIMU TEMaMHU Kypca

[ToBropenue u o6o0mmenue. Permenne
100 3a/1a4, WUTIOCTPUPYIOLIUX CBSI3U MEKTY
pa3IMYHBIMU TEMaMH Kypca

101 HroroBast koHTpOIbHAs paboTa

[ToBropenue u o6o0mmenue. Permenne
102 3a71a4, WUTFOCTPUPYIOLIUX CBI3U MEXKITY
pa3TUYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET






