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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PAa3/EJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIO)KEHHE, ONHUPAETCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
UCTUHHBIC YTBEPXKACHUS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, MNPOBOAUTH
pacCykJeHuss «OT TMPOTUBHOrO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHHUSI MAaTEMATUKH.

[enbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHN KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3aJlay, BCTPEHAIOIIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOT'O KaOeysi wiu TpeOdyemble pa3Mepbl Trapaxa Jisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUMNCA YYHUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEANbHBIX JKU3HEHHBIX CHUTYyallMii, MPOBOJUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh MOJTYYEHHOTO pe3yJbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, 4TO OOy4aronIfecs: He IPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBJa/ieBatOT UMH. CyllIecTBYIOIIME TEMbI MPOrpaMMbl 0a30BOT0 Kypca
reOMETPUH U3YydaroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaoT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPHUMEHATh CBOM 3HAHHMS HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaK)Ke TMO0JIb30BAThCS TMOJTYUYCHHBIMU 3HAHUSMH TIPU PEIICHUH MPAKTUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOnEHHBIM
yaeOHbI Kypc «['eomMeTpus», KOTOPbIN BKIIFOYAET CICTYIOIINE OCHOBHBIC Pa3/Ieibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YeTtbipéxyronbHukny, «I[logoduey, «neMeHTsl TpUroHomeTpumny», «llnomann», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B HEZIENIO), B
9 xnacce — 102 gaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS W pa3BUTHA TeoMmeTpun. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeNIbCTBE, ONPEICICHUN.

B3anMmHOE pacronokeHue TO4YeK Ha NpsMou. M3mepeHue MIMHBI OTpeE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosinne oT Touku 110 nipsAmMoit. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa somanoi. MHoroyrosnsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUs O PpaBEHCTBE QUIYp, HX PACIOIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue moctpoeHus. MTHCTpyMEHTHI 11l U3BMEPEHUHN U TOCTPOCHUM.

TpeyroabHuku

Buzasl TpeyroJbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOMIEHUST MEXAY CTOPOHAMU W yrjaMu TpeyrojbHuKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CHMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoMCTBa U
MIPU3HAKK NapajuleNbHbIX NMpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEIMIHUE yriibl
TpeyroysibHUKa. CyMMa BHYTPEHHHMX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

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

OxpyxKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXKHOCTH M Kpyra: LIEHTP,
paguyc, IMaMeTp, XOpAa, UX CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsamoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYXHOCTb, BIIMCaHHAas B
yrou. [IpocTeiimme mocTpoeHus ¢ MOMOIIBIO UPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O reOMETPUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpuYecKuX MeCT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKMX MECT TOUEK IPH PELICHUU T€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
34141 HA MIOCTPOEHUs, PEICHNE 3a7a4 Ha IOCTPOECHNUE LIMUPKYJIEM U JINHENKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. llpsiMoyronbHHK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICHH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema 0 nepeceueHuu MeIaH TPEeyroJbHUKA.

Teopema @aneca, Teopema O MPOIMOPUUOHAIBHBIX OTpe3Kax. Teopema
BapunbpoHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TpeyroJbHUKOB. IIprMeHeHne nomo0Ms TpPU PEIIEHUH TeOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX (UTYP.
[Tpocreiimue Gopmyibl A MIIOLWAAN TPEYroJbHUKA, TapajjienorpamMmma, pomoa u
tpanenuu. [nomanu nogo6HbIX puryp. OTHOIIEHHE MII0IIAeH TPEYTOJbHUKOB.

Teopema IIudaropa

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

DJIeMeHThI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrila NPSIMOYTOJbHOIO
TpeyroibHuKa. TpuroHomerpuueckue ¢ynkiun yriaoB B 30°, 45° u 60°.
[IponopuroHaIbHBIE OTPE3KU B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrnel Mexay XOpJaMH M CEKyLIMMHU. BIHCaHHbIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YETHIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETpHUYECKOEe  ToxkaecTtBo.  Popmynsl  npusBeacHus.  PemeHue
TPEYrOJILHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMysbl g IUIOMIAAM  TPEYrOJbHHUKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpuMeHeHne Ipu peleHur reOMETPUYECKUX
3agad. Teopembl UeBnl 1 Menemnas. [lonssTue 0 roMOTETHH.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHA cMbICH. [lapamienpHOCTh M NEPHEHAMKYJISIPHOCTH
npsAMBIX (depe3 yriioBoi kKodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BekTopsl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpAa HA YHCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IICHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasiioxeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopAauHaTaX. JMCTpUOYTMBHOCTb CKAJSPHOTO MPOU3BEACHHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAIIPHOTO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYrOJBHUKHM. JInMHa OKpyXkHOCTH. I'pamycHas wu
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cumMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[lonsitue nBHXeHHs W ero cBoiicTBa. PaBeHcTBO ¢uryp. IlposBienus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
IBUKEHUH (mpocTeiimue npumMepsl). [[pumMeHeHne B reoMeTpUUEeCcKUX 3aJa4ax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIUVIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKOM HayKud Kak cdepbl 4YenoBeuecKOon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHUSA KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTBHIO HaBbIKa pedICKCHH, NPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXKaIoIIeH Ccpenpl, IUIaHUPOBAHUS IOCTYIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUAX HEONPEACITEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWUW, (POPMYITUPOBAThH UJIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUN KOHTPMEpP, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATBHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpeJICIICHNS TIOHATHI, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCHU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOM WHIYKIUH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KakK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTHL IO CAMOCTOSITENIFHO COCTaBICHHOMY IUIaHY SKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUSA, OKCIIEPUMEHTa,  OLEHUBAThH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEeUIeHUs 3a1a4u;

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

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHON TpaduKoi 1 UX KOMOMHALIUSAMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IeIIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh HJEH, HAICIICHHBIE HAa ITOUCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTaBISITh Pe3yIbTaThl PEIICHUS 3a/1a4H, YKCIICPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIeATEIHHOCTH, IUTAHMPOBATH OPTaHU3alUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBbIE IITYPMbI» W HWHBIE); BBIIIOJHITH CBOK 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX [TOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEelIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpATh CMOCOO peHieHus ¢ Y4ETOM MMEIOIIUXCSI PECYpPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHUBATh COOTBETCTBUE pe3yJIbTaTa JEATEIbHOCTH MOCTABICHHON IENU U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLEHKY PEIICHHS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIity 00y4yenus B 7 kiaacce 00y4aromuics MOIyUUT CIETYIOIINE MPeIMETHBIC
PE3yIbTaTHI:

Pacno3sHaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpBI, ONpPENeisITh HX
B3aMMHOE pacCIOJIOKEHUE, H300paxkaTb I'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEepTEXKU MO YCIOBUIO 3ahaud. V3MepsATh JMHEHWHBIE W YIJIOBBIE BEIUYMHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY M OLEHKY JMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB 10 MOPSAKY BETUUHHBI.

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cekymas. OnpenensaTs napauieJIbHOCTh NPSAMBIX C OMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadyax C MCIOJIb30BAHUEM CYMMBbI  YIJIOB
TPEYroJIbHUKOB W MHOTI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEUECHNH JBYX MAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYISIP K OTPE3KY KaK T€OMETPUUECKHUE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYKHOCTH, YBEPEHHO BIAJETh UX CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSThH
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

BrnageTe MOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BaTh (DAKTHI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePICHANKYJISIPHOCTH KacaTEeIbHOW U pajuyca, IPOBEIEHHOTO K TOYKE KacCaHHUs.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NOPUMEHSATH NPOCTEUIINE TEOMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHUS C MMOMOIIBIO LIUPKYJIISA U
JIMHEWKHU.

K xoHumy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BaThCS MX CBOMCTBAMH NPH PEIICHUH T€OMETPUYECKHX 3afad. Pazmuvarthb
MPU3HAKU U CBOMCTBA MapajuiejorpaMmma, pomMOa U MpsSIMOYTOJIbHUKA, JT0KA3bIBATh
UX U YBEPEHHO NMPUMEHSTH NPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBOWCTBA TOUKH MEPECEUEHUS] MEIUAH TPEYrojbHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

Bnagers moHsTHEM CpenHEH JTUHUH TPEYroJbHUKA M Tpareluu, IPUMEHATh
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacrio3naBaTh IIEHTpaIbHO-CUMMETPUYHBIE (UTYPHl W HUCHOIB30BaTh HUX
CBOMCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. MIMETh MpencTaBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEyroJIbHUKOB TIPHU PEUICHUH TeOMETPpUYECKUX 3amad. J(okasbiBaTh U
MPUMEHSTH OTHOIICHUSI TTPOTIOPIIMOHATIEHOCTH B TIPSIMOYTOJBHBIX TPEYTOJIbHUKAX.
[TpumeHnsTh mogo0ue B MPaKTUIECKUX 3aadax.

BeiBoguTh W HCMONB30BaTh MmpocTeiimme ¢GOopMynbl IS TIOMIATN
TpPEyToJbHUKA, MapajuiesiorpaMmMa, poMOa 1 Tpanenuu. BeaucisaTh (pa3iudaHbIMU
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOAUMO, KAIBKYJISTOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



NoJOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHHS B IPAKTUYECKUX 3a/1a4aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpPOUTh MaTEMaTUYECKYyH0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Bianerp moHATHEM BIMCAaHHOTO W ILEHTPAJIBHOTO YIvia, yIJA MEXIY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHON JKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoHI1y oOyuyeHust B 9 kj1acce oOy4aromuiics MOIyYuT CIAEAYIONIME MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUUECKUE (DYHKIMH OCTPBIX YIJIOB, YMETh HAXOJUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAxXOXKICHUSA COOTHOLIEHUW MEXAYy TPUIOHOMETPUYECKUMHU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX JIA
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy ['epoHa u
bopMyy JUIs TUIONIAAH BBITYKIIOTO YETHIPEXYTOJbHUKA.

MMers 1npeAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJI€ MEXAY KacaTeJIbHOM U XOPAOW MPU PEIIEHUHA F€OMETPUYECKHUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEIACHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Bianerp NOHATUSMU yriaoBoro kosdduimeHta u
CBOOOJIHOTO 4JI€HA, MOHUMATh HUX TE€OMETPUUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTte METOAOM KOOPAMHAT 3a7adM, CBS3aHHBIE C MNApPAJUIEIBHOCTBIO U
NEPIECHINKYJIAPHOCTBIO MPSAMBIX, IIEPECEUYCHUEM IMPSAMBIX, HAXO0KICHUEM TOYEK
IIEPECCUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosb3oBaTe MeTox
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAaX, UMETh IOHATHE 00 OpUEHTHpPOBaHHOW mIomagu. Ilomp3oBaTbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M TNPAKTUYECKUX 3anad. I[IpuMeHATH MeToj KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Brnaners moHsATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATH BEKTOPHI,
YMHOaTh Ha YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M I1apajuieorpaMMa.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

NwmeTs npencrabienue o 0asuce (Ha MIOCKOCTH). PackiiabiBaTh BEKTOPHI MO
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IIOIy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKaJIAPHOTO IIPOU3BENCHUS BEKTOPOB, MOHUMATh €TI0
F€OMETPUYECKUM CMBICII W YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAaXOXKIEHUs JUIMH U YrioB. Pemare reoMerpryeckue 3aJayd ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY’KHOCTH M PAaJMaHHOW MEpPHI yIJIa, BBIYUCIATH IUIOIAAb Kpyra U
ero yacted. [lonumare cmbicn yucna m. [IpuMeEHATH MOTydYEeHHBIE YMEHHS NPHU
pEIIeHUN MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

HNmeTts mnpenctaBieHue O NpeoOpa3oBaHUU IIJIOCKOCTH, O JBHKEHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMEHATH NONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOO0XOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnyecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
/i TeMIPOrpaMMblI Bcero  KonrtpoabnbiepaGorbl  IIpakTuuecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Hauana reomerpuu. [Ipocreiiime bubnnoreka [JOK
1 FeOI\fGTpH‘leCKHe ¢burypsl u ux )8 1
CBOIICTBa.
N3mepenuereomeTpuyecKuxBEIUYUH
2 TpeyronbHUKU 19 1 bubanorexa LIOK
3 [TapaniaenbHOCTb. 15 1 bubnnoreka [JOK
CyMMayrJIOBMHOTOYTOJIbHHKA
4 [IpsAMOYTOIBHBIETPEYTOJIBHUKHI 7 bubmuorexa LIOK
5 ['eomeTpruyeckneHeEpaBeHCTBA 5 1 bubanorexa LIOK
OxkpyxHocTb. ['eomeTpuueckue bubnmnorexa [JOK
6 MmecTa Touek. [TocTpoerwst ¢ 18 1
MOMOUIBIO IIUPKYJIIS U TUHEHKN
7 [ToBTOpenue, 060061IeHNE, 10 1 bu6mmoreka [JOK
CUCTEMATHU3alUA3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME




8 KVIACC

Kosaun4vecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbBIEPECyPCHI
1 YeThIpEXYroJbHUKN 22 1 bubmuorexa LIOK
) TonoGue 16 1 bubmuorexa [JOK
3 HJ'IOH_[a,I[L 16 1 bubanoreka HOK
4 Teopema [Mudaropa u Havana 18 1 bubnuorexa [JOK
TPUTOHOMETPUU
5 VYTIubl U 4ETBIPEX YT OJIbHUKY, 20 1 bubnuoreka [IOK
CBSI3aHHBIE C OKPY>KHOCTHIO
5 [ToBTOpenue, 06061IeHNE, 10 1 bu6mmoreka [JOK
CUCTeMaTU3alUsA3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOT'PAMME




9 KJIACC

KosaunyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U (uHpoBbIe)
n/m TEMIIPOrpaMMbI Bcero KonTpoabubiepadorel IIpakTuyecknepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
1 PemenuerpeyroinbHUKOB 22 1 brbmorexa LIOK
2 [TonobueTpeyroapHUKOB 12 1 brbmorexa [IOK
3 MeToaKoOpIHAT 10 1 bubmorexa LIOK
4 BGKTOPBI 20 1 bubnmmoteka HOK
5 JlnmrHa OKPY>KHOCTH U TIJIOIIA b 16 1 bubnuorexa [JOK
Kpyra
6 JIBUKEHUATIIOCKOCTH 10 bubmiorexa [IOK
7 [ToBTOpenue, 06001IEHNE, 12 1 bu6mmoreka [IOK
cUCTEeMaTH3aIusI3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[MPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KounuecrBouyacos
JIeKTPOHHbIeNU(PPOBbICOOPA3OBATEII
o/ Temaypoka Bce  KonTpoJuabHbIep IIpakTH4eckuep BHBICPECYPChI
u ro a00ThI a00ThbI
Hcropus BOBHUKHOBEHUS U PA3BUTHUSA 1 bubnuoreka [JOK
reOMETpUU
HavannHble NOHATHS T€OMETPUU. 1 bubnuoreka [JOK
Touka, npsiMast, OTPE30K, JTy4
HavanbHble MOHATHSA T€OMETPHH. 1 bubnuorexa [JOK
Touka, npsimMast, OTPE30K, J1y4
[TonsTre 06 akcrome, Teopeme, bu6mmoreka [JOK
JI0KA3aTeNbCTBE, ONPEACIICHUH, 1
CBOWCTBE, TPU3HAKE
B3anmHoe pacnionoxeHue ToueK Ha bubnunoreka [JOK
npsMoi. M3mepenue 1uimHel 0Tpe3kKa, 1
paccTosiHuE MEXAYy TOUKaMU
B3anmHOe pacnonokeHue TOUeK Ha bubnuotexa [JOK
npsmoii. Mzmepenue muimHel oTpe3Ka, 1
paccTosTHUE MEXAY TOUKaMU
B3anmHoe pacnonokeHue TOYeK Ha bubmuorexa [JOK
npsimoid. Mi3MepeHue JUIMHbBI OTpe3Ka, 1
pacCTOAHUE MEXKY TOUKAMHU
[TonymnockocTs 1 yros. Buasl yrios. 1 bubmuorexa [JOK
N3mepenneBenMunHyIIOB




[TonynnockocTs 1 yroiji. Buzel yrios.

bubmuoreka [JOK

| W3MepeHneBeNnunHyIIIOB
10 [TonynnockocTs ¥ yrois. Buasl yrios. bubmmorexa [IOK

N3mepeHneBenmunHyIIOB

BepTukaibHble M1 CMEXKHBIC YTJIBI. bubmuorexa [JOK
11 [TapannensHbIC U IEPIICHIUKYISIPHBIC

IIpsiMbIE

BepTukaibHble U CMEKHBIE YIIBL. bubnuoreka [IOK
12 [TapannenbHble U NEPIEHIUKYIISIPHBIE

IIpsiMbIE

BeprukanbHble 1 CMEKHBIE YIUIBL. bubmmorexa [IOK
13 [TapannenbHble ¥ NEPIEHIUKYISIPHBIE

IpsiMbIE

BepTukanbHble U1 CMEKHBIE YTJIbL. bubnuorexa [JOK
14 [TapamienpHble U IEPIIEHINKYIISPHBIE

psiMble

BeprukanbHble U CMEKHBIC YIUIBL. bu6nuorexa [IOK
15 [TapannenbHble U NEPIEHIUKYIISPHBIE

psiMble
16 buccekrpucayrna bubmnorexa LIOK
17 buccekrpucayrmna Bubmiorexa HOK
18 buccekrpucayrmna Bubmorexa [IOK
19 Jlomanas. Buapr momanbix. [muna but6mmorexa [IOK

JIOMaHOU
20 Jlomanas. Buapl nomasbiX. [[nnHa bu6nmoreka [JOK

JIOMaHOU




21

MuoroyronsHuku. [lepumerp
MHOroyrojeHuka. [lonstue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX

bubmuoreka [JOK

22

MuoroyronsHuku. [lepumerp
MHOroyrojasHuka. [Ionsrue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTI'OJIbHUKAX

bubmuoreka [JOK

23

MuoroyronsHuku. [Tepumetp
MHOTroyrojbHukKa. [lonarue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOI'OYTOJIbHUKaX

bubmuoreka [JOK

24

MuoroyronsHuku. [Tepumetp
MHOTOyrojbHUKa. [IoHgTHE O
BBIITYKJIBIX U HEBBIMYKJIBIX
MHOTOYTOJIbHUKAX

bubmuoreka [JOK

25

26

27

MHuoroyronsauku. [lepumerp
MHOroyrojeHuka. [Ionsrue o
BBIITYKJIBIX U HEBBITYKJIBIX
MHOT'OYTOJIbHUKaX

HNHCcTpyMEHTBI U1 U3BMEPEHUN U
ITOCTPOEHUHN

HNHCcTpyMEHTBI U1 U3MEPEHUN U
IIOCTPOEHUN

bu6mmoreka [JOK

bubmuoreka [JOK

bubmuorexa [JOK

28

KonTponbnas pabota no teme "Hauana
reometpun. [Ipocreiimme
reoMeTpuyeckue GUrypsl U ux
CBOMCTBA.
W3mepenuereomerpuyeckuxpuryp"”

bu6mmorexa [IOK




29 Menuana, GucceKTpuca 1 BbICOTa bubmuorexa [IOK
TPEYroJbHUKA

30 Menamnana, GuccekTpuca 1 BpICOTa bubmuoreka [JOK
TPEYroJbHUKA

31 PaBeHCTBOTpEYTOJLHUKOB bubnnorexa LIOK

32 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA bubmuorexka [JOK
TPEYrOJIbHUKOB

33 [TepBoIii 1 BTOPOM MPU3HAKK PABEHCTBA bubnuoreka [JOK
TPEYrOJIbHUKOB

34 [IepBbIil 1 BTOPOM IPU3HAKKU PABEHCTBA bubmmorexa [IOK
TPEYroJIbHUKOB

35 [TepBoIii 1 BTOpOM MPU3HAKK PABEHCTBA bubnnoreka [JOK
TPEYrOJIbHUKOB

36 IIepBbIil 1 BTOPOM IIPU3HAKKU PABEHCTBA bu6nuorexa [IOK
TPEYrOJIbHUKOB

37 PaBIj06€Hp€HHLIe TPEYTOJIBHUKU U UX bubnuorexa [JOK
CBOICTBa

38 PaBIj06e,HpeHHBIe TPEYTrOJbHUKHA U UX bu6nuorexa [IOK
CBOICTBa

39 PaBIjO6e,HpeHHBIe TPEYTrOJIbHUKHA U UX bubnuorexa [IOK
CBOICTBa

40 [Ipu3nakpaBHOOEPEHHOTOTPEYTOIBHU bubnnoreka [JOK
Ka

41 [Tpu3HakpaBHOOEAPEHHOTOTPEYT OJILHU bubmuorexa [IOK
Ka

42 TperuiinpusHakpaBeHCTBATPEYTOJbHUK bubnuorexa [JOK

OB




Tperniinpu3HakpaBeHCTBATPEYTOJIbHUK

bubmuoreka [JOK

43
OB

44 TpeTuiinpru3HakpaBeHCTBATPEYT OJIbHHUK bubnmoreka [JOK
OB
Durypsl ¢ 0CEBOM CUMMETPHUEH. bubmuorexa [JOK

45 [IpuMepsl CHMMETPUH B OKPYKaIOIIEM
MuUpe
@urypsl ¢ 0CEBOIl CUMMETPHEN. bubnnoreka [JOK

46 [Ipumepbl CHMMETPHH B OKPY>KaIOLIEM
MUpe

47 KonTponbhas padota no teme bubmmorexa [IOK
"TpeyronbHuku"

48 [TapamiensHOCTBIIPSAMBIX bubmnorexa LIOK

49 CBoiicTBa ¥ MPU3HAKU MMAPALIETBHBIX bubnuotexa [JOK
MIPSIMBIX

50 CBolicTBa ¥ IPU3HAKY NapaJlIeIbHbIX bu6nuorexa [IOK
MIPSIMBIX

51 CBoiicTBa ¥ MPU3HAKU MMAPAIIETBHBIX bubnuotexa [JOK
MIPSIMBIX

59 CgolicTBa M MPU3HAKU MAPATIIEITBHBIX bubmuorexa [JOK
MIPSIMBIX

53 CBoiicTBa ¥ MPU3HAKU MAPAIETbHBIX bubnmoreka [JOK
MPSIMBIX

54 CgolicTBa M MPU3HAKU MAPATIIEITBHBIX bubmuorexa [JOK
MPSIMBIX

95 CymMMayrioBTpeyrojabHUKa bubmmorexa LIOK




bubmuoreka [JOK

56 CyMMayrioBTpeyrojibpHUKa
57 BremHueyrnsITpeyrojibHuKa brbmorexa [IOK
58 BremHaueyrpITpeyroibHIKa bubmnorexa LIOK
CymMma BHYTpPEHHHX YIJIOB bubmuorexa [IOK
59 MHOT'OYI'OJIbHUKA U CyMMa BHEIIHUX
YTJI0OB BBIITYKJIOI'O MHOTOYT'OJIbHUKA
CymMma BHYTpPEHHHX YIJIOB bubnuoreka [IOK
60 MHOTI'OYTOJIbHUKA U CyMMa BHELTHUX
YTJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA
CymMma BHYTPEHHUX YIJIOB bubnuoreka [IOK
61 MHOTI'OYTOJIbHUKA U CyMMa BHELTHUX
YTJI0B BBITYKJIOTO MHOTOYTOJIbHUKA
KonTponbnas pabora no teme bubnuorexa [JOK
62 "TTapaiensHOCTb.
CyMMayriI0BMHOTOyroJIbHUKA"
63 [Ipu3HakupaBeHCTBANPAMOYTOJIBHBIXTP bubnuorexa [JOK
€yroJIbHUKOB
64 [Tpu3HakupaBeHCTBAPSIMOYT OJIHBIXTP bu6nuorexa [IOK
€yrOJIbHUKOB
65 [lepnieniukynsip ¥ HaKJIOHHAs Bubmorexa [IOK
CBoliCTBO MeMaHBbI IPSIMOYTOJIBHOTO bubnuorexa [IOK
66 TPEYroJbHUKA, IPOBEAEHHOM K
TUIOTEHY3€E
67 CBOICTBO MEIMAHBI TPSIMOYTOJILHOTO bubnuotexa [JOK

TpPEYroJIbHUKA, IPOBEAEHHON K




TUIIOTEHY3€E

68

69

[IpsiMOYTOIBHBIN TPEYTOJIBLHUK C YTJIOM
B 30 rpamycoB
[IpssMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM
B 30 rpanycoB

bu6mmoreka [JOK

bu6mmoreka [JOK

70

CooTHoOIIEHUSsI MEXly CTOPOHAMU U
yIJIaMH TPEyroJbHUKA

bubmuoreka [JOK

71

72

CooTHOIIEHUS MEXTy CTOPOHAMU U
yriaMu TPeyrojbHUKA

HepaBeHCTBO TPEYTroJIbHUKA.
HepaBeHCTBO O JJINHE JIOMaHOM

bubmuoreka [JOK

bubmuoreka [JOK

73

HepaseHnctBo Mexny
NEPIEHIUKYJIIPOM U HAaKJIOHHOM.
PaccrosiHue oT TOUKM 10 IpsIMOM

bubmuoreka [JOK

74

75

76

KonTponbHas padota no temam
"IIpsiMOyTOIbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBa"

OKpy>XHOCTb, XOP/Ibl M IMAMETPHI, UX
CBOMCTBA
OKpY>KHOCTb, XOP/bI U TUAMETPBI, UX
CBOMCTBA

bu6mmoreka [IOK

bu6mmoreka [JOK

bu6mmoreka [IOK

77

78

B3anmHoe pacnosnokeHne OKpyKHOCTH
u npsmoil. KacarenbHas u cekyiias K
OKPY>KHOCTH

B3anMHoe pacnonoxxeHre OKpy>XKHOCTH
u npsimoit. KacarenbHas u cexymias K
OKPY>KHOCTH

but6mmorexa [IOK

bubmuorexa [JOK




B3anMHOe pacnosnoxeHue OKpyKHOCTH

bubmuoreka [JOK

79 u nipsimoit. KacarenpHas u cexymias K
OKPYKHOCTH
80  OKpYKHOCTb, BIIUCAHHAS B yTOI Bubmiorexa HOK
81 OKpy’>KHOCTb, BIIUCAHHAS B YIOJI Bubmiorexa HOK
IlonsiTHE O TEOMETPUUYECKOM MECTE bubnuoreka [JOK
82 Touek. [Ipumepsl reoMmeTpuyecKkux
MECT TOUEK Ha MIOCKOCTHU
[lonsATHE O TEOMETPUYECKOM MECTE bubmmorexa [IOK
83 Touek. [Ipumeprl reoMeTpruecKuX
MECT TOUEK Ha MIOCKOCTHU
84 OrnucanHast OKPY>KHOCTb bubnmoreka [JOK
TPEYrOJbHUKA, €€ LIEHTP
85 OrnucaHHast OKPY>KHOCTb bubnunoreka [JOK
TPEYroJIbHUKA, €€ LIEHTP
86 Meroa reoMeTpru4ecKuX MECT TOUEK bubnuorexa [JOK
IIPYU PELICHUN T€OMETPUUYECKUX 3a1a4
87 Meroa reoMmeTpru4ecKuX MECT TOUEK bubnnorexa [JOK
IIPU pEICHUN T€OMEeTPUUYECKUX 3a7a4
88 MeTto1 reoOMETpUYECKUX MECT TOUEK bubmuorexa [JOK
IIPYU PELICHUN T€OMETPUUYECKUX 3a4a4
89 Meroa reoMeTpruuecKUX MECT TOUEK bubnnoreka [JOK
IIPYU PELIEHUN T€OMETPUUYECKUX 3a7a4
O060CcHOBaHMS IPOCTEHTITIX bubmuorexa [JOK
90 MOCTPOEHUI, ATAIbI 3a7a4H Ha

MIOCTPOCHHUS, PEIlICHUE 3a/1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEHKOMN




91

O6ocHOBaHMS TPOCTEUIITHX
[IOCTPOCHMUIA, ITAIBI 337a4U Ha
MIOCTPOCHHUS, PEIICHUE 33/1a4 Ha
MOCTPOEHUE LIUPKYJIEM U JIMHEHKOMN

bubmuoreka [JOK

92

KonrponsHas pabora o reme
"OkpyXHOCTb. ['eomeTpuueckue mecrta
touek. [locTpoeHus ¢ momMoubo
LUPKYJS U JIMHEUKU"

bubmuoreka [JOK

93

[ToBTropenue u o6o0meHue. Pemenue
314, WITFOCTPUPYIOIINX CBSA3U
MCXKAY pa3jIMdYHbIMU TCMAMHU KypCa

bubmuoreka [JOK

04

95

96

[ToBTOpenue u 0600mEeHue. Pemenue
3aJ1a4, WUTFOCTPUPYIOIINX CBSI3U
MEXTy pa3InIHBIMU TEMaMH Kypca

[ToBTropenue u o6o61eHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIINX CBSI3H
MEKIY pa3InYHBIMU TEMaMH Kypca
[ToBTropenue u o6o61eHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIINX CBSI3H
MEKIY pa3IMYHBIMU TEMaMH Kypca

bubmuoreka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

97

[ToBTOpenue u o6odmeHue. Pemenue
3a71a4, WUTIOCTPUPYIOIINX CBSI3H
MEXy Pa3IMYHBIMU TEMAaMHU Kypca

bu6mmorekxa [JOK

98

99

[ToBTOpenue u 06061eHue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3iIndYHbIMU TEMaMHU KypcCa
IToBTropenue u o6o0meHue. Pemenue
3a7a4, WILIIOCTPUPYIOLIUX CBA3U

bu6mmorexa [IOK

bu6nmoreka [JOK




MCXKAY pa3JIMYHbIMU TCMAMHU KypCa

[ToBTOpenue u 06o0meHue. Pemenue bu6mmoreka [JOK
100  3amady, MIUTFOCTPUPYIOIIUX CBSI3U 1
MEXTY pa3InIHBIMU TEMaMH Kypca
101  HroromaskoHTpobHaspaboTa 1
[ToBropenue u o6o0menue. Pemenue
102  3amady, WIUTFOCTPUPYIOIINX CBS3U 1
MEXy Pa3JIMYHBIMA TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




8 KVIACC

Ne KonuyecrBoyacos
JIeKTPOHHBbIeNU(PPOBHICOOPA30OBATEIBH
n/ Temaypoka Bce KonrTpoasubiepa  IIpakruyeckuepa
blepecypchl
I ro 00TBI 00TBI
1 [Tapannenorpamm, €ro Npu3Haku U 1 bubnmoreka [JOK
CBOMCTBA
5 [Tapannenorpamm, €ero Npu3HaKu u 1 bubnnoreka [JOK
CBOMCTBa
3 [Tapannenorpamm, ero Npu3Haku U 1 bubmmoreka [JOK
CBOMCTBa
4 [Tapannenorpamm, €ero Npu3Haku U 1 bubnmoreka [JOK
CBOMCTBA
5 [Tapamrenorpamm, €ero Npu3HaKu U 1 bu6nuorexa [IOK
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpar, 1 bubnuorexa [JOK
UX TIPU3HAKHU U CBOMCTBA
7 [IpsimoyronbHUK, poMO, KBaJpar, 1 bubnnorexa [JOK
UX TIPU3HAKHU U CBOMCTBA
8 [IpsiMoyronbHUK, poMO, KBajparT, 1 bu6nuorexa [IOK
UX NPU3HAKU U CBOMCTBA
9 [IpssmoyronbHUK, poMO, KBaJpar, 1 bubnnoreka [JOK
WX TIPU3HAKHU U CBOMCTBA
10 CpenHssUIMHUATPEYTOIbHUKA 1 Bubmiorexa HOK
11 CpenHssUIMHUATPEYT OIbHUKA 1 Bubmorexa [IOK
12 Tpanenus. PaBHoOenpeHHas 1 bubmorexa TIOK




Tpaneuus, e€ CBOMCTBA U

MIPU3HAKU
Tpanenus. PaBanobenpennas bubnmoreka [JOK

13 Tpaneuus, e€ CBOMCTBA U
MIPU3HAKH

14 [IpsiMoyronpHasTpanenus bubmuorexa LIOK

15 CpenussanuHuaTpanenuu Bubnnorexa LIOK

16 = Teopemadaneca bubanorexa [IOK

17 = Teopemadaneca bubanorexa LIOK

18 Teopema o bubnnoreka [JOK
PONOPIMOHATIBHBIXOTPE3KAX

19 Teopema o bubnuotexa [JOK
MPONIOPIIMOHATEHBIXOTPE3Kax

20 IlenTpMaccTpeyronbHUKa bubnnorexa LIOK

91 enTpanbHO- bubnuotexa [JOK
CUMMETPUYHBIEPUTYPBI

99 KonTponbHas pabota mo Teme bubnmoreka [JOK
"YeTbIpEXyroJpHUKN"

93 [TonobuerpeyroaprHUKOB, bubnnoreka [JOK
KO3 PUIMEHTIOA00HS

24 [TogoOueTpeyrobHUKOB, bubmuorexa [JOK
koa¢ dunmeHTno 00U

25 [Tpu3HAKUIIOAOOUATPEYTOTEHUKOB Bubnnorexa LIOK




bubmuoreka [JOK

26 [Tpu3HAKUIIOHOOUATPEYTOTEHUKOB
27 [Tpu3HAKUIIOHOOUATPEYTOTEHUKOB bubnnorexa LIOK
28 [Ipu3HAKUTIOAOOUATPEYTOJIBHUKOB bubmuorexa LIOK
29 [Ipu3HAKUTIOAOOUATPEYTOJIBHUKOB bubnnorexa LIOK
30 [Tpu3HAKUIIOHOOUATPEYTOTHHUKOB Bubmorexa HOK
31 [Ipumenenue nonpodust npu bubmmorexa [IOK
peLIeHUH IPAKTUYECKUX 3a/1a4
39 [Ipumenenue nonooust npu bubmmorexa [IOK
pelIeHIH MPAKTUIECKHX 32144
33 [Ipumenenue moao0ust nmpu bubnunoreka [JOK
pelIeHNH MPAKTUYECKUX 3a/1a4
34 [Ipumenenue nmono6ust npu bubnnorexa [JOK
pelIeHNH MPAKTUYECKUX 3a/1a4
35 [Ipumenenue nmompooust npu bubnnorexa [JOK
peleHIH MPAKTUIECKHUX 32149
36 [Tpumenenue nogo6us npu bu6nuorexa [IOK
peLIeHNH MPAKTUYECKUX 3a/1a4
BBenenue noHsaTHS bu6mmorexa [IOK
37 peoOpa3oBaHUS TOT00HS U
1oJI0OHBIX pUryp
38 KonTponbnas pabora no teme bubnnoreka [JOK
"ITogooue"
[lonsarue nnomaau. CBoiicTBa bu6nmoreka [JOK
39 TUIOIIAJIeH TEOMETPHUUECKUX

(uryp




40

TTousrue wiomamu. CBoicTBa
IUIOMIA/ICH TEOMETPHYCCKUX

duryp

bubmuoreka [JOK

41

[Tonstue nnomaau. CoiicTBa
IIJIOIIAEH TEOMETPUYECKHUX

¢uryp

bubmuoreka [JOK

42

43

44

45

46

47

IIpocreiime hopmysasl s
TUTOIIAN TPEYrOJIbHUKA,
napajuiesorpamma, pomoa u
Tparnenuu

[Ipocreiiume hopmysasl s
IUTOINAN TPEYroJbHHKA,
napajuiesorpamma, pomoa u
Tparnenun

[Tpocreiime hopmysasl s
TUTOIIAN TPEYroJbHHKA,
napajuesnorpaMma, pomoa u
Tparnenun

[Tpocreiiue hopmysasl s
TUTOIIAN TPEYToJbHHKA,
napasiesnorpaMma, pomoa u
Tparenun

[Ipocreiime popmysasl s
TUTOIIAM TPEYroJIbHHKA,
napasesnorpaMma, pomoa u
Tparnenun

[Ipocreitmme Gopmynsl asns
TUTOIIAN TPEYroJIbHHKA,
napasenorpaMma, pomoa u

bubmuorexa [JOK

bubmuorexka [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bub6mmoreka [JOK

bu6mmoreka [IOK




Tpaneuuu

48

49

50

o1

52

[Tpocreitmme Gopmyibl ajis
IUIOLIA/IA TPEYTOJIbHUKA,
napajuiesorpamma, pom0a u
Tpanemnuu

[Tpocreitmme Gopmyibl ajis
TUIOLIAIA TPEYTOJIbHUKA,
napajuiesorpamma, pom0a u
Tpanenuu

[Ipocreiimme Gopmynbl ass
TUIOLIAIA TPEYTOJIbHUKA,
napajuieniorpaMma, pomoa u
Tpanenuu

[TnomaaunonoGHBIXPUTYp

[TnomaaunogoOHBIXGUTYp

bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

53

[TnomaaunogoGHBIXGUTYp

bu6mmorexa [IOK

54

55

KonTponbHas pabota no teme
"Inomanp"

Teopemalludaropa

bu6mmorexa [IOK

bubmuoreka [JOK

56

57

[Ipumenenue Teopemsl [Mudaropa
MIPU PEIICHUN TPAKTHYECKUX
3a1a4

ITpumenenue Teopemsl [Iugaropa
MIPH PEIICHUN TPAKTHYECKUX
3a1a4

bu6mmorexa [IOK

bubmuoreka [JOK




58

[Tpumenenue Teopems [Iugaropa
HPH PELICHUHU NTPAKTHYECKUX
3a/1a4

bubmuoreka [JOK

59

[Tpumenenue Teopems [Iugaropa
[IPU PELIEHUH IIPAKTUYECKUX
3a/1a4

bubmuoreka [JOK

60

61

[Ipumenenue Teopems [Tudaropa
MPY PELIEHUH MPAKTUYECKUX
3a1a4

[IponopuroHanbHbIe OTPE3KH B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

bubmuorexa [JOK

bubmuorexa [JOK

62

[IponopumoHanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

bubmuoreka [JOK

63

64

[IponopumoHanbHbIE OTPE3KHU B
NPAMOYTOJIbHOM TPEYTOJIbHUKE
[IponopumoHanbHbIE OTPE3KU B
MPSAMOYTOJIBHOM TPEYTOJIbHUKE

bu6mmorexa [IOK

bu6mmoreka [JOK

65

[IponopumoHanbHbIE OTPE3KHU B
NPSAMOYTOJIbHOM TPEYTOJIbHHUKE

bu6mmorexa [IOK

66

67

68

[IponopumoHanbHbIE OTPE3KU B
NPAMOYTOJIbHOM TPEYTOJIbHUKE

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC OCTPOro yria
MPSIMOYTOJIBHOTO TPEYTOIbHUKA
Cunyc, KOCUHYC, TAHTE€HC U
KOTaHI'€HC OCTPOTro yria
MPSIMOYTOJIBHOTO TPEYTrOJIbHUKA

bu6mmorexa [IOK

bubmuoreka [JOK

bu6mmorexa [IOK




Cunyc, KOCUHYC, TAHTE€HC U bubnmoreka [JOK
69 KOTaHI'€HC OCTPOTO yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
20 Tpuronomerpuueckne GyHKIUU bub6mmorexa [IOK
yriaoB B 30°, 45° u 60°
71 Tpuronomerpuueckue GyHKIIUN bubmuorexka [JOK
yrioB B 30°, 45° u 60°
KoHntposbHas paboTta mo Teme bubnnoreka [JOK
72 "Teopema [Tudaropa n Havyana
TpUroHomeTpun"
73 Brincannble U IGHTPaIbHBICYTIIBI bubanorexa [IOK
74 BrucanHnble U IEHTPaIbHBICYTIIBI bubanorexa [IOK
75 BrnivcaHHBIE U IEHTPATIBHBICYTJIBI bubnnorexa LIOK
76 BrnivcaHHbIE 1 IEHTPaIbHBICYTJIbI bubnnorexa LIOK
77 Yron Mexay KacaTeJIbHOM 1 bubnuotexa [JOK
XOpIou
78 Yron Mexay KacaTeJlbHOU U bubnunoreka [JOK
XOpIou
79 Yrael MeXxay XOopAaMu U bubmuorexa [JOK
CeKYIIUMHU
80 VYTIBI MEXIY XOpJIaMu U
CEKYIIUMHU
81 Brnincannsie u bubmuoreka [JOK
OTHMCAaHHBICUETHIPEX YT OILHUKHI
82  Bmucaussle n brbmiorexa [IOK




OIMCAHHBICUETHIPEX YT OJIbHUKH

83 CaolicTBa ¥ IpU3HAKU bubnuorexa [JOK
BIIMCAHHOT'O YETHIPEXYTOIbHUKA
84 CgoiicTBa ¥ IPU3HAKU bubmuorexa [JOK
BIIMCAHHOTO YETHIPEXYTOIbHUKA
85 CBoiicTBa ¥ MpU3HAKU bubnmoreka [JOK
BIIMCAHHOT'O YEThIPEXYTOIbHUKA
86 CBoiicTBa ¥ NIpU3HAKU bubnunoreka [JOK
BIIMCAHHOT'O YEThIPEXYTOIbHUKA
87 B3anmHoepacnonoxeHue1ByXokp bubnnoreka [JOK
Y)KHOCTEU
88 B3anMHOepacnonoKeHuEABYX OKp bubmmorexa [IOK
YKHOCTEH
89 KacanneokpyxHocren Bubmiorexa HOK
90 KacanneokpyxHocren Bubmmorexa [IOK
01 OO6mme kacaTelbHBIEC K IBYM bubnuotexa [JOK
OKPYKHOCTSIM
KonrtponbHas pabota no reme bu6nuorexa [IOK
92 "Vl 1 4eTBIPEXYTOJIBHUKH,
CBSI3aHHBIE C OKPYKHOCTBIO"
[ToBTOpeHUE u 06001ICHNE. bubnmoreka [JOK
93 Pemenue 3amgauy,
WJUTIOCTPUPYIOLINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpeHUe u 06001ICHNE. bubnmoreka [JOK
94 Pemenue 3anay,

UJUTFOCTPUPYIOLIUX CBS3U MEXKIY




pa3IMYHBIMU TEMaMU Kypca

95

96

97

98

99

100

[ToBTOpeHMe 1 060OIICHNE.
Pemenue 3amay,
WJUTIOCTPUPYIOIINX CBS3H MEKIY
pa3IUYHBIMU T€MaMHU Kypca

[ToBTOpEeHME M 000OIICHNE.
Pemenue 3amgauy,
WUTFOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpEeHME M 00OOIICHNE.
Pemenue 3amay,
WUTIOCTPUPYIOIINX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6o0IIEHHE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6oOIIEHHE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBA3H MEKIY
pa3TMYHBIMU TEMaMH Kypca

[ToBTOpeHue u 06061IEeHNE.
Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBSA3H MEKIY
pa3TMYHBIMU TEMaMH Kypca

bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuorexa [JOK

bu6mmoreka [JOK

bu6mmoreka [JOK

bu6mmorexa [IOK

101

102

NroroBasikoHTponbHaspadboTa

[ToBTOpenue u o0oOIIEHHE.
Pemenue 3amauy,

bu6mmorexa [IOK

bubmuoreka [JOK




WJUTIOCTPUPYIOLINX CBA3H MEKIY
pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 102




9 KJIACC

Ne KounuecrBouyacos
JIeKTPOHHBbIeNU(PPOBHIEOOPA30OBATEID
Temaypoxka Bce  KourtpoJubHbiep IIpakTuyeckuep
n/ HbIepecypchl
o ro a00ThbI a0oThI
1 CuHyc, KOCHHYC, TaHT€HC YIJI0B OT 0 1 bubmuoreka [JOK
no 180°
5 OCHOBHOETPUTOHOMETPHUUECKOCTOMK ] 1 bubmmoreka [JOK
€CTBO
3 DopMyIBITPUBEACHUS 1 Bubanorexa LIOK
4 DOpMyIIBITPUBEIECHUS 1 Bubmorexa HOK
5 PemenuerpeyronbHUKOB. 1 bubnunoreka [JOK
TeopeMakoCHHYyCOB
6 PemenunerpeyroabHUKOB. 1 bubnuorexa [JOK
TeopeMakoCcHHYCOB
7 TeopemacunycoB 1 bubnnorexa LIOK
8 TeopemacunycoB 1 bubmuorexa LIOK
Pemenne npaktuyeckux 3agad ¢ bubnnoreka [JOK
9 UCTIOJIb30BaHUEM TEOPEMBI 1
KOCHHYCOB ¥ TEOPEMBI CHHYCOB
Pemenne npaktuyeckux 3aaad ¢ bubnnoreka [JOK
10 UCTIOJIb30BaHUEM TEOPEMBI 1
KOCHHYCOB ¥ TEOPEMbI CHHYCOB
11 Pemenue npakTuyeckux 3amay ¢ 1 Bubsmorexa IIOK




HCIIOJIb30BAHUEM TCOPCMbI
KOCHHYCOB U TCOPEMBI CUHYCOB

Pemenne npakruyeckux 3aaad ¢ bubmmorexa [IOK
12 UCII0JIb30BAaHUEM TEOPEMBI

KOCHUHYCOB ¥ TEOPEMBI CUHYCOB

Tpuronomerpuueckue GOpMyIIbI JIs bubmuoreka [JOK
13 TUIOMIA/IA TPEYTOJIbHUKA,

napajuiesorpaMma

Tpuronomerpuyeckue GopMyIbl IS bubnnoreka [JOK
14 TUIONIA/IA TPEYTOJIbHUKA,

napasuiesiorpaMma

Tpuronomerpudeckne GOPMYIbI IS bubmmorexa [IOK
15 TUIOMIA/IA TPEYTOJIbHUKA,

napajenorpaMmma

Tpuronomerpuueckue GopMyJibl JIs bubnuorexa [JOK
16 TUTOMIA/IA TPEYTOJIbHUKA,

napajuiesorpaMma
17 ®opmynal ‘epona bubmuorexa LIOK
18 ®opmynal ‘epona brbmiorexa LIOK
19 ®dopmynal epona brbmiorexa LIOK
20 DopMynarmIonaauBbIITyKIOrOUEThIPE bubnuorexa [IOK

XYTOJIbHUKA
21 dopMynamIonaAuBbIMyKIOrOUEThIPE bubnnoreka [JOK

XYyTroJbHUKA
99 KonTtponbHas pabora o Teme bubnuorexa [IOK

"Pemenne TpeyroiabHUKOB"




Xopas! v 0100HBIE TPEYTOJIBHUKH B

bubmuoreka [JOK

23
OKPYKHOCTHU
24 TeopeMa 0 IpOU3BEAECHUN OTPE3KOB bubmmorexa [IOK
xopa
o5 Teopema 0 mpou3BeACHUN OTPE3KOB bubmuoreka [JOK
xopa
26 TeopeMsbl 0 IPOU3BENEHUH OTPE3KOB bubmmorexa [IOK
CEKYILUX
97 TeopeMsbl 0 IPOU3BENEHUH OTPE3KOB bubmmorexa [IOK
CEeKYIINX
28 Teopema o kBajpaTekacaTeIbHON bubnnorexa LIOK
29 Teopema o kBajipaTekacaTeIbHON bubnnorexa LIOK
30 TeopemsiYeBbl 1 MeHenas Bubmmorexa [IOK
31 TeopembiYeBsl 1 Menenas Bubmmorexa [IOK
32 TeopembiYeBsl 1 Menenas bubnnorexa LIOK
33 [lonsiTHe 0 rOMOTETHH bubnnorexa LIOK
34 KonTtponbHas pabora o Teme bubmuorexa [IOK
"TTonobue TpeyroabHUKOB"
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH. bubnmoreka [JOK
35 YrnoBoit ko3 puiMeHT 1 cBOOOTHBIH
YJICH, UX T€OMETPUUECKUI CMBICTT
YpaBHEeHHE NPSMOUN Ha TIIOCKOCTH. bubnuorexa [JOK
36 YrnoBoi kodhPuImeHT u cBOOOTHBIHN

YJICH, UX I‘COMeTpI/I‘-IeCKI/If/i CMBICJI




37

[TapamnensHOCTD U

NEePIEeHIUKYIAPHOCTD MPSIMBIX (Yepes

YTII0BOM KO3 (OUITHECHT)

bubmuoreka [JOK

38

YpaBHEHUEOKPYKHOCTH

bubmuoreka [JOK

39

Haxoxnenue nepecedeHuit
OKPY’KHOCTEH U IPSMBIX B
KOOpJAMHATax

bubmuoreka [JOK

40

Haxoxnenue nepeceuenuit
OKPYKHOCTEH U MPAMBIX B
KOOpJMHATAX

bubmuoreka [JOK

41

42

®Dopmysa pacCTOSIHUS OT TOUYKH 10
IPSAMO

[Tnomane napamienorpamma B
KOOpJIMHATax, MOHATHE 00
OPHUEHTUPOBAHHOM IUIOLIAH

bubmuoreka [JOK

bubmuoreka [JOK

43

HpI/IMGHeHI/Ie MCTOOa KOOpJAUHAT B
MPAKTUYCCKU-OPUCHTUPOBAHHBIX
TCOMETPHUICCKUX 3aaadax

bu6mmorexa [IOK

44

45

KonTposnbHas pabora no teme
"Meton koopauHat"

BCKTOpLIHaHJ'IOCKOCTI/I

bu6mmorexa [IOK

bubmuoreka [JOK

46

47

Ci10’keHre U BRIYUTAHHE BCKTOPOB —

IpaBuJia TPEYroJIbHUKA U
napassenorpamMmma

CoXeHHE U BIUNTAaHHUE BCKTOPOB —

IIpaBUJIa TPEYToOJIbHUKA U
napauieJIorpaMma

bu6mmorexa [JOK

bu6mmnoreka [JOK




bubmuoreka [JOK

48 YMHOXEHUEBEKTOPAHAYHUCIIO
49 KoopaunatsiBekTopa bubnnorexa LIOK
CiioxeHue ¥ BBIUNTaHUE BEKTOPOB, bubnuoreka [JOK
50 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpJAMHATAX
CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
51 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpJMHATaX
59 [IpumeneHne BEKTOPOB B (hUBHKE, bubmmorexa [IOK
LEHTP Macc
53 [TonsTue o 6a3uce (Ha MIOCKOCTN). bubmmoreka [JOK
PaznoxxenusiBekTopoBnoOasucy
54 [TonsiTre o 6a3uce (Ha MIOCKOCTH). bubnunoreka [JOK
PaznoxxenusBekTopoBnodazucy
55 [TonsTie o 6a3uce (Ha MIOCKOCTH). bubnuotexa [JOK
PaznoxxenusiBekTopoBmodasucy
CkanspHoe NMpoU3BECHNUE BEKTOPOB, bubnuorexa [JOK
56 T€OMETPUYECKHUM CMBICT U
BBIPAXXCHHE B JIEKAPTOBBIX
KOOpJIMHATAX
57 JucTpuOyTHBHOCTHCKAISAPHOTOIIPOH3 bubnuorexa [IOK
BEJICHUS
58 CxanspHOenpon3BeIeHUE U bubnmnoreka [JOK
MPOCLIMPOBAHUE
[IpuMeHeHue cKaIsipHOTro bubnuoreka [JOK
59 MIPOU3BEICHUS BEKTOPOB IS

HaXOXIACHUA IJIUWH U YyIJ10B




[IpuMeHeHue cKasIpHOro bubmmorexa [IOK
60 MIPOU3BEICHUS BEKTOPOB ISl
HaXO0XICHUA JUIMH U YIJIOB
[IpuMeHeHue cKasIpHOro bubmmorexa [IOK
61 IIPOU3BENICHUS BEKTOPOB IS
HaXO0X/EHU JUIMH U YIJIOB
62 Penrenne reoMeTpuyecKux 3a7a4 ¢ bu6mmoreka [JOK
MOMOUIbIO CKAJISIPHOTO MPOU3BEACHUS
63 Penrenne reoMeTpuyeCcKux 3a7a4 ¢ bu6mmoreka [JOK
IIOMOUIBIO CKAISIPHOTO MPOU3BEICHUS
64 KonTtponpsHas pabora o Teme bubmmorexa [IOK
"BexTops!"
65 IIpaBuiIbHBIE MHOTOYTOJIBHUKHY, bubnuoreka [IOK
BBIUMCJIEHUE UX DJIEMEHTOB
66 IIpaBuIBHBIE MHOTOYTOJIBHUKH, bu6nuorexa [IOK
BBIUNCJIEHUE UX DJIEMEHTOB
67 [IpaBHIIBHBIE MHOTOYTOJIBHUKH, bubnnorexa [JOK
BBIUMCJIEHUE UX DJIEMEHTOB
68 IIpaBunBHBIE MHOTOYTOJIBHUKH, bu6nuorexa [IOK
BBIUMCJIEHUE UX DJIEMEHTOB
69 Ywucro T ¥ UTMHA OKPYKHOCTH bubnnorexa LIOK
70 Yucno m 1 1IMHa OKPYKHOCTH Bubmzorexa LIOK
71 JUIMHayrHOKpy>KHOCTH Bubmzorexa LIOK
72 JITMHayrHoKpy>KHOCTH Bubmiorexa LIOK
73 Pannannasmepayria Bubmorexa LIOK




bubmuoreka [JOK

74 Pagnannasmepayria
75 [Tmomaaer Kpyra v €ro 3J1€MEHTOB bu6mmoreka [JOK
(cexTopa M CerMeHTa)
76 [Imomane Kpyra 1 €ro 3J€MEHTOB bubmmorexa [IOK
(cexTopa U CerMeHTa)
77 [1momaaer Kpyra v €ro 3J1€MEHTOB bu6mmoreka [JOK
(cexTopa M CerMeHTa)
Beruucnenue nepuMeTpoB U bubnnoreka [JOK
78 wiomnaen Guryp, BKIIOYAIOIUX
AJIEMEHTHI KpyTa
Boruncnenue nepumMeTpoB u bubmmorexa [IOK
79 ioniael GUryp, BKIIFOYAIONUX
3JIEMEHTHI KpyTa
80 KonTponbnas no teme "J{nuna bubnnorexa [JOK
OKpPY’KHOCTH M ILIoIaab kpyra"
81 [lenTpanpHasicUMMeETpUs Bubmiorexa HOK
82 LleHTpanbHO-CUMMETPUYHBIC(UTYPHI Bubmmorexa [IOK
83 Tosopot bu6mmorexa [IOK
84 OceBasicuMMeTpHst Bubmorexa [IOK
85 Durypsl, CHMMETPUYHBIE bubmuorexa [IOK
OTHOCUTEJILHO HEKOTOPOI ocH
86  IlapamnembHbIiEpeHOC bubmnorexa LIOK
87 [NousATHE NBMKEHUS U €0 CBOMCTBA bubmorexa IIOK




88

89

PaBenctBouryp

[IposiBneHus: CAMMETpPUU B IPUPO/IE,
YKUBOIHCH, CKYJIBIITYPE, apXUTEKType

bubmuoreka [JOK

bu6mmoreka [JOK

90

KoMmno3uimn nsmxenumii
(mpocTemmenpumMepsb!)

bubmuoreka [JOK

91

92

93

[ToBTOpenue u 06001IeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U
MC)KI[y pa3JII/I‘IHI>IMI/I TEMaMHU Kypca

[ToBTOpeHue u 006001IeHNE. Permenune

3a/la4q, HJUIIOCTPUPYIOIIHX CBA3U
MCKAY pa3JIMYHbIMU TEMAMHU KypCa

[ToBropenue u 0600menue. Pemenne

3a/la4q, HJUIIOCTPUPYIOIIHUX CBA3U
MCKAY pa3JIMYHbIMU TEMAMHU KypCa

bu6mmoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK

94

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WITFOCTPUPYIOIINX CBSI3H
MEXy Pa3TUYHBIMUA TEMaMH Kypca

bu6mmorexa [IOK

95

96

97

[ToBTOpenue u 06061meHue. Pemenue
3aj1a4, WITFOCTPUPYIOIINX CBSI3H
MCXKAY pa3JIMYHBIMU TEMaMHU KypcCa

[ToBropenue u o6o0mmenue. Pemenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H
MCXKAY pa3JIMYHBIMU TEMaMU KypcCa
[ToBropenue u o6o0mmenue. Pemenue
3aj1a4, WILTFOCTPUPYIOIUX CBSI3H
MEX/1y pa3IMYHBIMU TEMaMH Kypca

bu6mmorexa [IOK

bubmuoreka [JOK

bubmuoreka [JOK

98

[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WUTIOCTPUPYIOIINX CBS3H

but6mmoreka [IOK




MCKAY pa3JIMYHBIMU TEMaMHU KypcCa

99

100

101

102

[ToBTOpenue u 0600mIeHNE. Permenune
3a/1a4, WJUTFOCTPUPYIOLINX CBSI3U
MEXy pa3IiIHBIMU TEMaMH Kypca
[ToBTOpenue u 0600mIeHNE. Permenune
3aJ1a4, WUTIOCTPUPYIOIINX CBSA3H
MEXy Pa3IMYHBIMUA TEMaMH Kypca

NroroBasikoHTponbHasgpadboTa

[ToBTOpeHue u 006001IeHNE. Permenune
3a]1a4, WUTFOCTPUPYIONIUX CBSA3U
MEXy Pa3IMYHBIMUA TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [JOK

bu6mmoreka [JOK

bubmuoreka [JOK

bubmuoreka [JOK




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.

I'eomerpus, 7-9 knaccel/ Atanacsa JI.C., byry3zos B.®., Kagomues C.b. u npyrue,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocsemenner»
I'eomerpus. [loypounsie pazpadotku 7 kinacc/ H.®@. 'aBpuiioa. —M..:

«BAKO»,2018.
I'eomerpus. [loypounsie pazpabotku 8 kinacc/ H.®. 'aBpunosa. -M.: «BAKO»,2018.
I'eomerpus. [Toypounsie pazpabotku 9 kimace/ H.®. ["aBpuiioBa. —M.: «BAKO»,2018.

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA

1.

I'eometpus, 7-9 knaccel/ Atanacss JI.C., Byry3os B.®., Kagomues C.b. u npyrue,
Axunonepnoe o6mectBo «M3natenbetBo «IIpocBenienue
['eometpus. [loypounsie pa3pabotku 7 knace/ H.®. I'aBpunosa. —M.:

«BAKO»,2018.
I'eometpus. [Toypounsie pa3pabotku 8 kinacce/ H.®. I'aBpunosa. —-M.: «BAKO»,2018.
I'eomerpus. [Toypounsie pazpabotku 9 kinace/ H.®. INaspuiioBa. —M.: «BAKO»,2018.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HNHTEPHET

bu6mmoreka [IOK



[Ipunoxenue 1

VYuet nporpammsl Bocniutanusi (u3 denepanbHOro KajaeHIapHOro MiaHa
BOCIHUTATEIHHOU PabOTHI)

Ne Meponpustus Cpoxu
/T
1 JleHb3HaHN; Icentsi0ps
2 Jlenp okoH4anust Bropoit MupoBoii BoliHbI, [leHs | 3 ceHTa0ps
COJIMJIAPHOCTHU B OOPHOE C TEPPOPUZMOM.
3 JIeHb3aIUTEKUBOTHBIX; 4 okTA0pA
4 JenbYunrens 5 okTa0ps
) JlenpoTHa 3eBOCKpECEHBEOKTSIOPS
6 JleHbHapOJHOTOETMHCTBA 4 HoAOps
7 butsa 3a MockBy, Mex1yHapoaHbIN 1€Hb 5 nexalps
JIOOPOBOJIBIICB
8 Henbl epoeBOTeuecTBa 9 nexalps
9 JleHblpaByenoBeKa 10 nexabps
10 HensKoncturyuunPoccuiickon®@enepauu 12 nexabps
11 «TarpssHUHACHBY (TPA3THUKCTYAECHTOB) 25 sHBaps
12 Henbcusarusonokaasl/lenunrpana 27gHBaps
13 JleHbpyccKOMHAYKH 8 dbeBpans
14 MexnyHapOoIHBIMAEHBPOJHOTOSI3bIKA 21 deBpans
15 Henp3amutaukaOTeuecTBa 23 deBpans
16 Henb Boccoennnenns Kpsima ¢ Poccuen 18 mapra
17 JIeHbKOCMOHABTHUKH 12 anpens
18 JennlloOenpr 9 mas
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