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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,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3ydeHusi TeOMEeTpUU Ha YPOBHE OCHOBHOTO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNACS YUUTCS MPOBOAUTD
JIOKa3aTelIbHbIE PACCYXKJICHUS, CTPOUTD JIOTHUECKHE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCcykJeHuss «OT TMPOTUBHOIO», OTJIWYaThb CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath 00paTHBIE yTBepkaeHUsA. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTIIyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[enbro M3y4eHUs Tr€OMETPUU SIBJISIETCS UCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]1ay, BCTPEUYAIOIINXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMAJh  3€MEJIbHOTO  yYacTKa, pPAacCUMTHIBATh  HEOOXOAMMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOeyst wiu TpeOdyeMmble pa3Mephbl Tapaxa Jis aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHASL JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3aga4 MPAKTAYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYKCIICHUS U OIICHUBATh aJICKBATHOCTD MOJTYYEHHOTO pe3yJIbTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOJaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yaromyecs: He MMPOCTO 3HAKOMSITCS C ONPEeCIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBatOT UMH. CyllecTBYIOIIME TEMbI MPOrpaMmbl 0a30BOTO Kypca
reOMETPUH U3YyJaroTCs Ha OoJiee TITyOOKOM YpOBHE, a 00yJaronuecs mpruoopeTaroT
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 3HAHUSIMU TPU PEIICHUH MPAKTHYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOn&HHBIM
yaeOHbIN Kypc «I'eoMeTpHs», KOTOPBIM BKIIOYAET CIISAYIONINE OCHOBHBIC Pa3iciibl
conepxkanusi:  «Hauwana  reomerpum», «TpeyronbHukn», «OKpyXHOCTHY,
«YeTtbipéxyronbHukn», «Ilogobuey, «dmeMeHTsl TpuroHoMeTpuny, «Ilmomanny», a
Takxke «MeTton koopauHaty, «Bexrope», «[IpeoOpazoBaHus MITIOCKOCTH.

Ha usyuenue yueOnHoro kypca «l'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), 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,
JI0KAa3aTeJIbCTBE, ONPEICICHUN.

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

[Tomynockocte M yroi. Buasl yrinos. 3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiaue ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[inHa somanoi. MHoroyronsHuku. llepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIMYKIIBIX W HEBBITYKIBIX MHOTOYTOJIbHUKAX.

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

[Ipocrenmmue nmoctpoeHus. UTHCTpyMEHTHI 111 N3MEPEHHUN U IOCTPOEHUM.

TpeyroabHuku

Buzasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYIOJIbHBIE, TYIOYIOJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTa
TPEYrOJIbHHUKA.

PaBencTtBo TpeyronbHUKOB. IlepBbli W BTOpOM NPHU3HAKKM PpPaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIYy CTOPOHAMH W yrjaMu TpeyrojibHHKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHPE.

IMapaanensHbie npsimble. CyMMa yIjiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoicTBa U
MIPU3HAKK NapajuieNbHbIX NpsMbIX. CyMMa yriloB TpeyroJbHUKa. BHEMIHUE yIiibl
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 OKPYXHOCTH W Kpyra: LIEHT,
paguyc, IMaMeTp, XOpaa, X 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 TeOMETPUYECKOM MecTe ToYeK. [IpuMepsl reoMeTpUYeCKnX MECT
TOYEK HA IUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIICHANKYJIISAP K OTPE3KY
KaK TeOMETpUYecKue Mmecta ToueK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKMX MECT TOUEK IPH PELICHUN F'€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA M JUHEHKH

Hctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STallbl
3a/1a4M HA IOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoiWcTBa. [IpsAMOyrospHuK, pomo,
KBaJpaT, UX MpU3HAKU U cBoiicTBa. Tpameuusa. PaBHoOenpeHHas Tpameuus, €€
cBOMcCTBa M npu3Haku. [IpsmoyronbHas tpaneuus. CpenHss TUHUSA TPAIICLHH.

Cpennsss IMHUSA TPEYrojbHHKAa. MeEToJ yJIBOEHHs MEIHWaHbl TPEYrOJIbHHKA.
Teopema o nepeceueHuu MeMaH TPEyTrOJIbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyroiabHUKOB, KodbhdummreHnt mnomodus. I[lpusHaku mnomoOus
TPEYroJbHUKOB. IIprMeHeHue nomo0usi NpU PpELICEHHH TEeOMETPUUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX (UTYP.
[Tpocreiimue Gopmyibl A MIIOLWAAN TPEYroJbHUKA, TapajjienorpamMmma, pomoa u
Tpaneuuu. [nomaau nogoOHbIX ¢puryp. OTHOIICHHE TIOMIAAEH TPEYTOIbHUKOB.

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
TpeyrojibHUKa. Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°.
[IponopuroOHaAIBHBIE OTPE3KU B PSIMOYT'OJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHBIE W ONMCAaHHBIE OKPYKHOCTH
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPHU3HAKH BIIHCAHHOIO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° nmo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOkaecTBOo.  Popmynbl  mnpuBelneHus.  PemeHue
TPEYTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUYECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl  uid  [UIOMIAJAW  TPEYroOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuu. dopmyna I'epona. Popmyna riomaau
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpZ, TEOPEMBI O INPOU3BEICHHH OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoMETPHYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauMHaT

VYpaBHeHUE NpAMON Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEeOMETPUYECKH cMbIca. IlapamienpHOCTh M NEPNEHAUKYJISPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
OpsMBIX B KoopauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajiesorpaMmma B KOOpJAMHATaX, MOHATHE 00 OPUEHTUPOBAHHOW IIOLIA/IH.
[IpumeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CIIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHOXXEHHE BEKTOpa Ha YHUCIO 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
JIEKapTOBbIX KoopAauHaTaX. JMCTpUOYTHMBHOCTh CKAJSPHOIO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  NpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpHOIro



IIPOM3BEACHUS BEKTOPOB Ul HAxXOXKIEHMS [JJIMH W yriaoB. Pemenwne
F€OMETPUYECKHX 3a1a4 C IIOMOILIBIO CKAJIIPHOIO IMPOU3BEACHUS.

JIIMHA OKPYKHOCTH M IUIOLIAAb Kpyra

[IpaBunpHBIE MHOIOYrOJBHUKM. J[nuHa oOkpyxHOcTH. I'pagycHas u
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-cuMMeTpuuHble (purypsl. IIoBopoT.
OceBag cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJE, >KMBOIMCH, CKYJIbOType, apxurTekrype. Kommosunum
IBUKEHUM (mpocTeiiiue npuMepsl). [[pumeHeHre B reoMeTpUUEcKUX 3a7adax.



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 MAaTEMaTHYECKOM IIKOJBI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIEHUH, MPOLEAYp Ipa’kJaHCKOro 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) TPyA0BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTHUEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BbIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyX JCHHUH, YMEHUIO BHUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HAaBBIKAMH HCCIIEIOBATEIBCKON AESTENbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHITHH W OTAbIXa, peryasipHas ¢uzndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM 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 OKPYXaloIIel cpenapl, IIaHUPOBAHUS IOCTYIIKOB 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 JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIMU U3 OTbITA IPYTHUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOEHHS MpPOrpaMMbl 10 MAaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbHBIMH PETYISATUBHBIMA JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAaHABJIUBAThH CYIIICCTBCHHBIN MPU3HAK KIIACCU(DUKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHUN, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

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

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

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KakK HCCIEAOBATEIBCKUNA WHCTPYMEHT TO3HAHWS,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTHL IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OSKCIIEPUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000O0IIECHUIA;

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

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W M30BITOYHOCTH HMHGOPMAIWH, JaHHBIX,
HEOOXOMMBIX JIJISl pEIICHUS 3a/1a4H;

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
peraeMbIe 33191 CXeMaMH, THarpaMMaMi, HHOUW rpadKol U UX KOMOMHAIMSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEII0KESHHBIM WIIH
chOpMYITMPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
1EeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUYKY 3pEHUS 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,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
MIPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH 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 IITYPMbl» W HWHBIE); BBIMIOJHATH CBOIO 4YacTb pPabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
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 CHOCOO pelIeHHus ¢ YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3aaun, CAMOMOTHUBALIMU U pedIieKcuu;

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



OLICHUBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTU MOCTABICHHOW LEMH U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTUKEHHS WM HEJTOCTHXKEHUS LIeTH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 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 IO YCIOBUIO 3amaud. M3MepsATh JMHEWHBIE W YIJIOBBIE BEIUYHUHBI.
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 MO MOPSAAKY BETUUHHBI.

CTpouTh 4epTEXKN K TEOMETPUYECKUM 3a/1a9aM.

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

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEJMWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh MPSMBIX C ITOMOIIBIO 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 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB 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€OMETPUUYECKUE
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
OKPY>KHOCTH, YBEPEHHO BJIAJETh UX CBOMCTBAMH. Y METh JJOKA3bIBAaTh U IPUMEHSTh
3TH CBOMCTBA IIPU PEIICHUU 3a7a4.

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

BrnaaeTs noHsATHEM KacaTeIbHON K OKPY)KHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajauyca, MPOBEIEHHOTO K TOUYKE KacCaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIbHBIX K OKPY>KHOCTH, MPOBEAEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIICHUNA T€OMETPUUYECKUX 3a]1a4.

Jloka3plBaTh W NPUMEHSATH NPOCTEUIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE MIOCTPOEHHUS C MIOMOIIBIO [IUPKYJIS U
JIMHEWKHU.

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

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajuieiorpaMMa, pom0a u npsMOYrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH IIPU PEUICHUH F€OMETPUUECKUX 3a/1a4.

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

Brnagers moHsTHEM CpelHEN JUHUM TPEYroJIbHUKA M Tparenuu, MPUMEHSThH
UX CBOWMCTBA MpU pEHIeHUH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl U HCHOJIB30BaTh MX
CBOWCTBA MPH PEIICHUHU 3a]1a4.

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYrOJIbHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEyroJIbHUKOB TPU PEHICHHH TeOMETPUYECKUX 3anad. JlokaspiBaTh u
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W UCHONB30BaTh mpocTeilmue (GopMynbl A IUIOUIaad
TpeyrojbpbHHUKa, MapaiesorpaMma, poMoa u Tpanenuu. Beraucnare (pa3nudHbIMH
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/1a49aX.

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

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIMCAHHOW OKPYKHOCTH TPEYIOJIbHUKA U
4eTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NpPUMEHEHHUEM TOoA00Ms W TPUTOHOMETpUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

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

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOIO TPEYroJibHUKa («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) JTUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS 1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

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 TPUTOHOMETPHIO B 3a1a4aX HA HAXOXKICHUE IUIOIIAIN, BBIBOIUTD
U BIIAJIETh TPUTOHOMETPUYECKUMHU (POpMyNIaMH JUIsl TUIOIIAAU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy ['epoHa u
bopMyy JUIsl TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMers 1peAcTaBI€HHE O TOMOTETHH, IIPUMEHATh B IPAKTUYECKUX
CUTyalUsX.

Hcnonb3oBath Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aay.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YTJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTiIe MEXAY KacaTeJIbHOM U XOPAOW ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. Jloka3plBaTh U NPUMEHATH TEOPEMBI O NMPOU3BEICHUHM OTPE3KOB XOpI, O
IIPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaIpaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATHUSMU YriaoBOoro Kod3pduiueHta u
CBOOOJIHOTO 4JI€HA, MOHUMAaTh HUX TE€OMETPUYECKHUH CMBICI U CBSI3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
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 MOHATHE 00 OpHUEHTHpPOBaHHOM mowmaau. llonb3oBaTbes
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M TNPAKTUYECKUX 3anad. I[IpuMeHATH MeToj KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Branerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BJIAJETh IpPaBUIaMH TPEYTrOJbHUKA W I1apajulesorpaMMa.
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 CKalspPHOTO NPOU3BENCHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEACHUE BEKTOPOB
JUIS. HAXOXKIEHUs JUIMH U YTJIOB. PemaTe reoMeTpuYecKre 3aJadd C MOMOUIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biagete NOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PAIUaHHOW MEpPBHI YIJIa, BBIYUCIATH IJIOMIAAb 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.

HNmets mnpencraBieHue O NpeoOpa3oBaHUU IUIOCKOCTH, O JIBHJKEHUSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeEHATH NONYyYEHHBbIE 3HAHUS HA IPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEAIbHOU KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BHIYUCIICHUS



C MPUMEHEHHEM IMOAO0OHS M TPUTOHOMETPUYECKUX (PYHKIMM (MOJB3YSICh, TIE
HEOOXOMMO, KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmucckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Hauana reomerpuu. [Ipocreiimne
1 reoMeTpruecKue (pUrypsl 1 UX CBOMCTBA. 28 1
N3mepenue reoMeTpu4ecKux BEITUUYUH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yrioB 15 1
MHOT'OYTI'OJIbHUKA
[IpsiMoyrobHBIE TPEYTOJILHUKU
5) ['eomeTpuueckue HepaBEeHCTBA 1
OxpyxHocTb. ['eomeTpuyeckue mecra
6 To4ekK. ITocTpoeHus ¢ moMOIIbIO UPKYJIA 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3ALIMS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE

No 11/ HaumeHoBaHue pa3jiesioB U TeM Kowrporsmsie  Tpakrseckue (undposbie)

NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE

padoTshI padoThI pecypen

YeThIpEXYTrobHUKU 22

[Tomobue 16

[Tnomans 16

Teopema ITudaropa u Hauana 18 1

TPUTOHOMETPUHU

VYTibl U 4eTHIPEXYTOIBHUKH, CBSI3aHHBIC C 20 1

OKPYKHOCTBIO

HOBTOPCHHG, 000011IeHNE, CUCTEMATH3AINS 10 1

3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 Pemenue TpeyroibHUKOB 22 1
2 [Tomo6ue TpeyroaprHUKOB 12 1
3 Meroxa koopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib KpyTra 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
. [ToBTOpEHME, O606III€HI§€, 12 1
CUCTEeMAaTH3aIHsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos
Nem/m | Tema ypoka B Koutpoabueie  IIpakTuueckue
cero padoThI padoThI
1 Hcropust BOBHUKHOBEHUS U pa3BUTHS 1
FeOMETPUH
5 HauvanpHele nonstus reomerpun. Touka, 1
npsimasi, OTPe30K, JIy4
3 HauanpHele nonstus reomerpun. Touka, 1
npsimasi, OTpe30K, J1y4
[TonsiTHe 06 akcroMe, Teopeme,
4 JI0Ka3aTeNbCTBE, ONpEeIEHUH, CBONCTBE, 1
IpU3HaKe
B3aumHoOe pacnonoxeHue Touek Ha
5) npsMoi. MzMepenune JUIMHBI OTpe3Ka, 1
paccTosiHUE MEX]Ty TOUKaMU
B3aumHoOe pacnonoxeHue Touek Ha
6 npsiMoii. Mi3sMepenue JuinHbI 0Tpe3Ka, 1
paccTosHUE MEKIY TOUKaMH
B3aumHoe pacnonoxeHue Touek Ha
7 npsiMoii. MI3Mepenue JuInHbI 0Tpe3Ka, 1
paccTosHUE MEKIY TOUKaMH
8 [TomymnockocTs 1 yroi. Bujel yrios. 1
W3mepeHre BeIMYrH yII0B
9 [Tonymuiockocts u yrois. Buael yrios. 1

N3MepeHne BeTMYUH yTJIOB




[ToxymmockocTs 1 yrois. Buasl yrios.

10 W3mepeHne BeTUYUH YII0B 1
BepTukanbHbie 1 CMEXHBIE YTIIbIL.

11 [TapamienpHble U EPIICHIUKYIISIPHBIE 1
npsMbIe
BepTukanbHble M1 CMEKHBIE YTJIbL.

12 [TapaienbHbIC U IEPIICHIUKYISIPHBIC 1
npsIMbIe
BeprukanabHbie U CMEKHBIE YTJIbL.

13 [TapannensHble U TEPIICHIUKYISIPHBIC 1
npsIMbIe
BepTukanbHbie 1 CMEXHBIE YTIIBL.

14 [TapannensHble U TEPIICHIUKYISIPHBIC 1
npsIMbIe
BepTukanbHbIe 1 CMEXHBIE YTIIBL.

15 [TapannenbHble U EPIEHIUKYISIPHbIE 1
npsIMbIe

16 buccekrpuca yria 1

17 buccexrpuca yria 1

18 buccekrpuca yria 1

19 Jlomanas. Bunbl nomanbixX. J[JinHa TOMaHOM 1

20 Jlomanas. Busl 1oManbix. J[muHa ToMaHON 1
MHoroyronsHuku. [lepumerp

21 MHOTrOyrojbHuka. [loHsTHE O BBITYKIIBIX U 1
HEBBITYKJIBIX MHOTOYTOJIbHUKAX
Mmuoroyronasauku. [Tepumetp

22 MHOTrOyrojbHuka. [loHsTHE O BBITYKIIBIX U 1

HCBBITYKJIBIX MHOTOYT'OJIBHUKAX




Mmuoroyronsauku. [lepumerp

23 MHOTrOyrojabHuka. IIoHATHE O BBITYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIBHUKaX
MHuoroyronsHuku. [lepumerp

24 MHOTroyrojbHuka. [loHsTHE O BBITYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
MmuoroyronsHuku. [lepumerp

25 MHOTrOyrojbHuka. [loHaTHE O BBIIYKIIBIX U
HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26 WMHCTpyMEHTBI AJI UBMEPEHUN 1
MOCTPOCHUM

97 HNHCcTpymMeEHTSI 11 U3MEPEHUN U
MOCTPOCHUI
KonTponasHas pabora o teme "Hauana

28 reometpud. [Ipocreiimme reomeTpudeckue
¢burypsl 1 ux cpoiicrsa. zmepenue
reoMeTpuueckux ¢uryp"

29 Menunana, 6GuccekTpuca 1 BbICOTa
TPEYroJIbHUKA

30 Menunana, 6GuccekTpuca 1 BbICOTa
TpPEYrojabHUKa

31 PaBeHCTBO TpeyroIpHUKOB

30 IIepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

33 IIepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB

34 IIepBbIil 1 BTOpOM IPU3HAKU PABEHCTBA

TPEYTroJIbHUKOB




[IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA

35 1
TPEYroJbHUKOB

36 [IepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA 1
TPEYroJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX 1
CBOMCTBa

38 PaBHOOEIpEHHBIE TPEYTOJIBHUKU U UX 1
CBOMCTBa

39 PaBHOOEApEHHBIE TPEYTOJIBHUKU U UX 1
CBOMCTBA

40 [Tpu3nak paBHOOEAPEHHOTO TPEYTOIbHHUKA 1

41 [Ipu3Hak paBHOOEIPEHHOTO TPEYTOIHHUKA 1

42 Tpetuii nprU3HAK paBEHCTBA TPEYTrOJIbHUKOB 1

43 Tpetuil npu3HaK paBeHCTBA TPEYTOJIbHUKOB 1

44 Tperuii npU3HAaK paBEHCTBA TPEYTOJIBHUKOB 1

45 ®urypsl ¢ oceBoil cummerpuei. llpumepst 1
CUMMETPUHU B OKpY’KalOIIeM MHpe

16 ®urypsl ¢ oceBoil cummerpuei. llpumepst 1
CUMMETPHHU B OKPYKAIOIIEM MHpE

47 KonrtponbHas pabora no reme 1
"TpeyronbHuku"

48 [MTapannensHOCTh MPSMBIX 1

49 CBoiicTBa U MPU3HAKHU MapaUIeIbHBIX 1
TIPSIMBIX

50 CBoiicTBa U MPU3HAKYU MapaUIeIbHBIX 1
PSMBIX

51 CBoiicTBa M IPU3HAKH MapaLICITbHBIX 1




IIPSIMBIX

CpolicTBa 1 IIPU3HAKHU ITapalJICJIbHBIX

52 1
IPSMBIX

53 CBolicTBa M NpU3HAKU MapaIeIbHbIX 1
HPSAMBIX

54 CBoiicTBa U PU3HAKHU MapaJUICTbHBIX 1
TPSIMBIX

55 CymMa yriioB TpeyroyibHHUKa 1

56 CymMa yTIIoB TPeyroJibHHKA 1

57 Buemrnue yribl TpeyroabsHUKa 1

58 Buemrnue yrisl TpeyroisHUKa 1
CymMa BHYTPEHHHX YIJIOB

59 MHOTOYTOJIbHIKA ¥ CyMMa BHEITHHUX YTJIOB 1
BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHHUX YIJIOB

60 MHOT'OYI'OJIbHUKA ¥ CyMMa BHEIIIHUX YIJIOB 1
BBIITYKJIOTO MHOTOYTOJIbHUKA
CyMMa BHYTpEHHHUX YIJIOB

61 MHOIOYI'OJIbHUKA ¥ CyMMa BHEIIHMX YIJIOB 1
BBINTYKJIOT'O MHOTOYTOJIbHUKA
KonTponbhas pabota no teme

62 "ITapamnensHocTb. CyMMa yriioB 1
MHOTOYroJbHHKa"

63 [Tpu3HakK paBeHCTBA MPSMOYTOIBHBIX 1
TPEYTOJIbHUKOB

64 [Ipu3Haku paBeHCTBa NPSMOYTOIBHBIX 1
TPEYroJbHUKOB

65 [TepnenauKyIsip ¥ HaKJIOHHAS 1




CBoOliCTBO MeIMaHBbI IPSIMOYTOJIBHOI'O

06 TPEYroJIbHHUKA, IPOBEAEHHOMN K THIIOTCHY3€

67 CBoliCTBO MeIMaHBbI IPSIMOYTOJIBHOI'O
TPEYrOJIbHUKA, IIPOBENEHHON K TUIIOTEHY3€

68 [IpsAMOyTroJIbHBIN TPEYTrOJBHUK C YTJIOM B
30 rpagycoB

69 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B
30 rpagycoB

20 CooTHOIIEHNS MEX 1Yy CTOPOHAMU U YIilaMu
TpeyrojbHUKa

71 CooTHOLIEHNs MEXAY CTOPOHAMU U YIJIaMU
TPEYrojabHUKa

79 HepasenctBo TpeyroibHuka. HepaBeHcTBO
0 JIIMHE JIOMAaHOU
HepaBeHcTBO Mex 1y neprneHANKYIIPOM U

73 HaKJOHHOW. PaccTosiHME OT TOYKH 10
IPSAMOi
KonrtponbHas pabora no remam

74 "ITpstMOyTOJIbHBIE TPEYTOJIBHUKH ",
"I'eomeTprueckue HepaBeHcTBa"

75 OKpy’KHOCTb, XOpABI U TUAMETPHI, UX
CBOICTBa

76 Ovay)KHOCTI), XOpAbI ¥ TUaMeTPhI, UX
CBOICcTBa
B3aumHoe pacnonoxeHue OKpyKHOCTH U

77 npsimoid. KacaTtenbHas u cexymas K
OKPYKHOCTH

78 B3aumHoe pacnonoxeHue OKpyKHOCTH U




npsMoit. KacarenpHas u cexymias K
OKPYKHOCTH

B3aumHoe pacnonoxeHue OKpyKHOCTH U

79 npsimoii. KacaTtenbHas u cexyias K
OKPY>KHOCTH

80 OKpYyXHOCTb, BIIICAaHHAS B YTOJ

81 OKpy’KHOCTb, BIIUCAHHAS B yroJl
[ToHsATHE O FEOMETPUUYECKOM MECTE TOUEK.

82 [IpumMepsl reoMeTprUUEeCKUX MECT TOUYEK Ha
TUIOCKOCTH
[ToHsATHE O FEOMETPUUYECKOM MECTE TOUEK.

83 [TpuMepbl reoMeTpUYECKUX MECT TOUEK Ha
IUIOCKOCTH

84 OmnwucanHas OKPY)KHOCTh TPEYroJIbHUKA, €€
LEHTP

85 OmnwucanHas OKPYKHOCTh TPEYroJIbHUKA, €€
HEHTP

86 Metoa reoMeTpuuecKuX MeCT TOYEK MpU
pELICHUH T€OMETPHUECKUX 3a1au

87 MeTtoa reoMeTpUIecKuX MECT TOUeK IpH
pELICHUH T€OMETPHUECKUX 3aj1au

88 MeTtoa reoMeTprUIecKuX MECT TOYEK TTPH
pEIIeHIH TEOMETPHUYECKUX 3a1a4

89 MeTtoa reoMeTpHuecKuX MECT TOUYEK MpU
pELICHUH T€OMETPHUECKUX 3aj1au
O60cHOBaHMS MPOCTEUITNX TOCTPOCHUH,

90 ATaIlbl 33J]a4u Ha TOCTPOCHUS, PEIIeHUE

3aZla4 Ha MOCTPOCHUC NHUPKYJICM U




JIMHENKOH

91

92

93

94

OO0oCHOBaHUS TPOCTEUIIINX TIOCTPOCHUH,
ATambl 337241 Ha MOCTPOCHUS, PEIICHUE
3a/1a4 Ha TOCTPOEHUE IUPKYJIEM U
JIMHEUKON

KonTponbhas pabota no teme
"OkpyXHOCTh. ['eoMeTpryecKkre MecTa
Touek. [locTpoeHust ¢ MOMOIIBIO ITUPKYJIIS U
JTUHEUKHn"

[ToBTOpeHue u 00600IIeHNE. Permenune
3aJ1a4, WUTFOCTPUPYIOIIUX CBSA3U MEXKITY
pa3InYHBIMH TEMaMHU Kypca

[ToBTOpeHue u 006001IeHNE. Perenue
3a/1a4, WUTFOCTPUPYIOMIUX CBSA3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

95

[ToBTOpenue u 06061eHue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3InYHBIMHM TEMaMHU Kypca

96

97

98

[ToBTOpenue u 06061eHue. Pemenue
3aj1a4, WIDTFOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMU TEMaMH Kypca

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXITY
Pa3siInYHbIMH TEMAaMHU KypcCa
[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WILTFOCTPUPYIOIIUX CBSI3H MEXKITY
pa3IUYHBIMHE TEMaMH Kypca

99

[ToBTOpenue u 0600mIeHNE. Permenune




3a/1a4, WJUTFOCTPUPYIOLIUX CBA3U MEXKIY
pa3InYHBIMM TEMaMHU Kypca

[ToBTropenue u o600menue. Pemenune

100 3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U MEKITY 1
pPa3TUYHBIMU TEMaMHU Kypca
101 HroroBast koHTpoIbHAs paboTa 1
[ToBropenue u 0600menue. Pemenne
102 3a/1a4, WJUTFOCTPUPYIOLINX CBSI3U MEXKITY 1
pa3InYHBIMH TEMaMHU Kypca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




8 KVIACC

KoanuecTBo 4acoB

Ne
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero
padoThI padoThI

1 [Tapannenorpamm, €ro MpU3HaKu U CBOKWCTBA 1

2 [Tapannenorpamm, ero Npu3HaKu U CBOMCTBA 1

3 [Tapannenorpamm, €ro Npru3HaKu U CBOKMCTBA 1

4 [Tapannenorpamm, ero Npu3HaKu U CBOMCTBA 1

5) [Tapannenorpamm, €ro Npru3HaKu U CBOKMCTBA 1

6 [IpsmMoyronbpHUK, poMO, KBaJIpat, ux 1
MIPU3HAKU U CBOMCTBA

7 [IpsiMOoyTroaBHHK, pOMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA

3 [IpsimoyronbHUK, poMO, KBaJpar, UxX 1
IIPU3HAKU U CBOMCTBA
[IpsiMoyronbHUK, pOMO, KBaJpaT, UX

9 3 3 3 1
IIPU3HAKU U CBOWCTBA

10 CpenHsist TMHUS TPEyroJibHUKa

11 CpenHsist TMHUSA TPEyroJibHUKa

12 Tpanenus. PaBHoOenpenHas Tpanemus, e 1
CBOICTBA U IPU3HAKU

13 Tpanenus. PaBHoOenpenHas Tpamnenus, eé 1
CBOMCTBA M IPU3HAKHU

14 [IpssmoyronbHas Tpanenus

15 Cpenusist TUHUS Tpamneun

16 Teopema Daneca




17 Teopema daneca 1

18 TeopeMa o0 mpoONOPIMOHATILHBIX OTPE3Kax 1

19 Teopema 0 IPONOPLUHOHAIBHBIX OTPE3KAX 1

20 [lenTp Macc TpeyroibHUKA 1

21 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1

99 KonrtponsHas pabora o Teme 1
"YeTbIpEXyroJbHUKN"

93 [Tono6ue TpeyroabHUKOB, KO3 PHUIIMEHT 1
noxoous

24 [TomoOue TpeyroibHUKOB, KOA(PPUIHESHT 1
noxoous

25 [Ipu3naku no100us TPEYroabHUKOB 1

26 [Tpu3naku mo1o6us TPEYroabHUKOB 1

27 [Ipu3Haku mogo0ust TPEYroJIbHUKOB 1

28 [Tpu3Haku mo100us TPEYrONbHUKOB 1

29 [Ipu3naku mo100Ust TPEYroabHUKOB 1

30 [Tpu3Haku mo100us TPEYroNIbHUKOB 1

31 [TpumeneHne mo00us IPH PeIICHUH 1
MPAaKTUYECKHX 3a/1a4

39 [TpumeneHne nogo0us MPH pelIeHUH 1
MPAaKTUYECKHUX 3a/1a9

33 [TpumeneHne nogo0us PH pelIeHUH 1
MPAKTUYECKHX 3a/1a4

34 [TpumeneHne o00us IPH PeTICHUH 1
MPAaKTUYECKHX 3a/1a9

35 [TpumeneHne no 00U PH pelIeHUH 1

IMPAKTUYCCKUX 3aaa4d




[Tpumenenne nogo0us PH PeIICHUH

36 MPAKTUYECKHX 3aja4

37 BBenenne noHaTus mpeodpazoBaHUs
no100us ¥ Mot00HBIX GUryp

38 Kontponbnas padota nmo teme "[lomooue"

39 [Tonstue nnowmaau. CBolicTBa MIIOMAeH
reOMEeTPHUECKUX HUTyp

40 ITonsatue mromanu. CBolcTBa ILIOIAAEH
reOMEeTPHUECKUX HUTyp

a1 ITonstue mromanu. CBolcTBa ILIOIaAEH
TreOMETPUUYECKUX PUTYD
[Ipocreiitme hopMysIbl A7 IIIOMIAIN

42 TpeyroJibHUKA, MapajuiejorpaMmma, pomoa u
Tparnenun
[Ipocreitmme GopmMyIbl AJis III0IIAINA

43 TpeyroJibHUKA, TapajuiejorpaMmma, pomMoa u
Tparnenun
ITpocreiime hopmysasl s MIIOLMIAIN

44 TPEyroJibHUKA, Mapajuiejorpamma, pomoa u
Tparnenun
[Tpocreiime hopMysabl A MIIOLMIAIN

45 TPEyroJibHUKA, apajuiesorpamma, pomoa u
Tpanenuu
[Ipocreitmme GopMyIbl AT TUIOIIA N

46 TpeyroJibHUKA, TTapajuiejiorpaMmma, pomoa u
Tpanenuu

47 [Ipocreiimue hopmMynbl A7 TIIOMIATU

TpeyrojbHUKa, mapajieraorpaMma, pomoa u




Tpaneuuu

[Ipocreiimme GopMyIIbl AJIs IIOIIA N

48 TpEeYroJbHUKa, apajieorpaMma, pomoa u 1
Tpanenuu
[Ipocreiimme GopMyIIbl AJIs IO IN

49 TpEeyroJibHUKA, TapajuiejorpaMmma, poMoa u 1
Tpaneuuu
[Ipocreiimme hopMynbl A7 TUIOMIATU

50 TpeyrojbHUKa, MapasierorpaMma, pomoa u 1
Tpaneuuu

ol [Tnomaayn moxoOHBIX Guryp 1

52 [Tnomaau nogo6HbIX GUryp 1

53 [Tnomaayn moxoOHBIX Guryp 1

54 KonTponbHas pabora o teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNY TPAKTHYECKUX 33124

57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNH PAKTHUECKUX 3a7a4

58 [Ipumenenue Teopemsl [ludaropa npu 1
pEIIeHNN TPAKTHYSCKUX 3a1a4

59 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNN TPAKTHYSCKUX 3a1a4

50 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNN MTPAKTHYECKUX 3a1a4

61 [IponopruroHanbHbIE OTPE3KH B 1

MPSIMOYTOJIBHOM TPEYrOJIbHUKE




[IponopumoHanbHbIE OTPE3KU B

62 IPSIMOYTOJIbHOM TPEYTOJIbHUKE
63 IIponopuroHanbHbIE OTPE3KU B
PSIMOYTOJIBHOM TPEYTOJIbHUKE
64 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
65 [IponoprroHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE
66 [IponoprronanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHI'€HC M KOTaHI€HC
67 OCTPOTO yria MpsSMOYroJIbHOTO
TPEyroJibHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAHTeHC
68 OCTPOTrO yrja NpsIMOYTOJIbHOTO
TPEyroJibHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTeHC
69 OCTpPOTO yTJIa MPSIMOYTOILHOTO
TPEyToJIbHUKA
Tpuronomerpuyeckue pyHkuuu yrios B 30°,
70
45°n 60°
Tpuronomerpuueckue GyHKIUHU yriaoB B 30°,
71
45°n 60°
7 KonTponbnas pabora no teme "Teopema
[Tudaropa u Hayana TpuronomeTpun"
73 Brincansble 1 1IeHTpalbHBIE YIIIbI
74 Brincansble U 1ieHTpalbHbIE YTIIbI
75 Bnmcannbie v IeHTpaIbHBIC YTIIbI




76 BrucanHuble U LIEHTpaIbHBIE YIUIbI 1

77 VYroa Mexay KacaTeJIbHOW U XOPI0H 1

78 VYros MeXIy KacaTeabHON U XOp1oi 1

79 VYTaBl MEXIY XOpJaMH U CEKYIIUMHU 1

80 VYTl MEXAYy XOpJaMy U CEKYIITUMHU 1

81 Briucannele u onvcaHHbIe 1
YEeTBIPEX YT OJIbHUKU

82 Briucansble 1 onucaHHble 1
YeThIPEXYTOJbHUKU

83 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
Y4eThIPEXYToJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YeThIPEX YT OJIbHUKA

85 CBoiicTBa M IPU3HAKH BIHCAHHOTO 1
YeThIPEXYTrOJIbHUKA

86 CBoiicTBa M MPU3HAKH BIIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

87 B3anmHoe pacnonoxkeHue AByx 1
OKPY>KHOCTEHN

88 B3anMHoe pacnonoxxeHue aByx 1
OKpY>KHOCTEHN

89 Kacanwne okpyxHOCTEH

90 Kacanne okpyxHOCTEN

91 OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM
KonrtponbHast pabora o Teme "YTibl U

92 YeThIPEXYTOJIbHUKH, CBSA3aHHBIE C 1

OKPY>KHOCTBIO"




93

[ToBTropenue u o6obmenue. Pemenue 3anay,
WLTIOCTPUPYIOLIHUX CBSI3H MEWKITY
Pa3IMYHBIMU TEMaMHU Kypca

94

IToBTOpenue n o6o6meHue. Pemenue 3anay,
WJUTIOCTPUPYIOLIUX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

95

96

97

[ToBTOpenue u o6obmenue. Pemenune 3anay,
WUTFOCTPUPYIOIINX CBS3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6obmeHne. Pemenune 3amay,
WUTIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6obmenne. Pemenune 3amay,
WUTIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

98

[ToBTOpenue u obob1eHue. Pemenue 3aaay,
HILTIOCTPUPYIOIIUX CBA3U MEXIY
pa3NUYHBIMU TEMaMH Kypca

99

100

101

[ToBTOpenue u o6obmeHne. Pemenne 3amay,
WJUTIOCTPUPYIOIIUX CBSA3U MEXKIY
Pa3IMYHBIMU TEMAMH KypcCa

[ToBTOpenue u 06o6menue. Pemenue 3amay,
WJUTIOCTPUPYIOIIUX CBSI3H MEXKITY
Pa3iIMYHBIMU TEMAMH KypcCa

Hrorosas KOHTPOJIbHAsA pa60Ta

102

[ToBTOpenue u o6obmenne. Pemenne 3anay,
UJUTIOCTPUPYIOLIUX CBI3U MEXKIY
pa3IMYHBIMH TEMaMHU Kypca
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9 KJIACC

KoanuecTBo 4acoB

Ne Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero
padoThI padoThI

1 Cunyc, KocuHyc, TaHreHe yrios oT 0 1o 1
180°

2 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

3 @®opMyITbl TPUBEICHHS

4 DopmyIbl TpUBEICHUS

5 Pemenne tpeyronsankoB. Teopema 1
KOCHHYCOB

6 Pemenne tpeyronsaukoB. Teopema 1
KOCHHYCOB

7 Teopema cuHycoB
Teopema cuHycoOB
Perienue npakTHueckux 3ajau c

9 HCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Perienue npakTHueckux 3ajau c

10 HCIIO0b30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢

11 HCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢

12 HCIIO0JIb30BAaHUEM T€OPEMBI KOCHHYCOB U 1

TEOPEMBI CHHYCOB




Tpuronomerpuyeckue GoOpMyIbl IJIst

13 IUTOINAM TPEYroJbHHUKA, apajuielorpaMma

14 Tpuronomerpuueckre GOpMyIbI IS
IUIOLIA/IA TPEYTOJIbHUKA, MTapajljiesiorpamma

15 Tpuronomerpuueckue GopmyIbl 1is
IUTOINAM TPEYroJbHHUKA, TapajuieorpaMma

16 Tpuronomerpudeckue GOpMyIbI IS
IUTOINAM TPEYroJbHHUKA, NapajuieorpaMma

17 ®opwmyia ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 qbopM}:ﬂa IUIOIAAN BBIITYKJIOTO
YeThIPEXYTOJIbHUKA

21 @opMyi1a IUIOIIAIN BBITYKIOTO
YeTHIPEXYTOTbHUKA

99 KonrtponsHas padora no reme "Perienue
TPEYroJbHUKOB"

93 Xopasl ¥ 0100HBIE TPEYTOJIBHUKH B
OKPY>KHOCTH

24 Teopema o mpou3BeIEHUH OTPE3KOB XOP/]

25 Teopema o mpon3BeIEHUHN OTPE3KOB XOP.

26 Teopemsbl 0 TPON3BEICHUN OTPE3KOB
CEeKYIIIX

97 Teopemsbl 0 TPON3BEICHUN OTPE3KOB
CEeKYIIIX

28 Teopema o kBagpare KacaTenbHON

29 Teopema o kBasipaTe KacaTeabHOMI




30 Teopemsr UeBbl 1 Menenas 1

31 Teopembr UeBbl 1 MeHemast 1

32 Teopemsl UeBbl u Menenas 1

33 [TonaTue o romoTeTUN 1

34 Kontponbnas padota nmo teme "[logodue 1
TpEyroJibHUKOB"
VYpaBHeHHE NPSIMOIl HA TUIOCKOCTH. Y TJIOBOM

35 KOd(QPHUIHUEHT U CBOOOTHBIN WICH, HX 1
F€OMETPUUYECKUIN CMBICIT
VYpaBHeHHE MPSIMOI Ha IUNIOCKOCTH. YTIIOBOH

36 KOX(QPHUIHUEHT U CBOOOTHBIN WICH, HX 1
F€OMETPUUYECKUIN CMBICIT

37 [TapannenbHOCTh U NEPIEHAUKYISIPHOCT 1
IPSIMBIX (Yepe3 yriioBoi Ko PHUIIUEHT)

38 YpaBHEHHUE OKPYKHOCTH 1

39 HaxoxneHue nepece4eHul OKpyKHOCTEN U 1
MPSIMBIX B KOOPIUHATAX

40 HaxoxneHue nepece4eHuil OKpyKHOCTEN U 1
IpPSIMBIX B KOOpJIUHATaX

41 ®dopmysa pacCTOSHUS OT TOUKH /10 PSAMOI 1

42 [Tnomans napamienorpaMma B KOOpJIMHATaXx, 1
MOHATHE 00 OPUEHTUPOBAHHOH IIOIAN
[TpumeHeHne MeTo/1a KOOPIMHAT B

43 [IPaKTUYECKU-OPUEHTHPOBAHHBIX 1
reOMETPHUECKUX 3aauax

44 KonTponbhas pabota no teme "Mertoz 1

KoopauHat"




45

BekTopsl Ha III0CKOCTH

CrnoskeHne 1 BEIYUTaHHE BEKTOPOB —

46 MpaBUjIa TPEYTrOJbHUKA U MapajieiorpaMMa

47 CroXeHUE ¥ BRIYUTAHUE BEKTOPOB —
MpaBHJIa TPEYTOJbHUKA U MapajlieiorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CrnosxeHue ¥ BEIMUTAaHUE BEKTOPOB,

50 YMHO)KEHHE BEKTOPA Ha YUCIIO B
KOOpIMHATAaX
CrnosxeHue ¥ BEIMUTAaHUE BEKTOPOB,

ol YMHO>KEHHE BEKTOPa Ha YUCIIO B
KOOpIUHATaxX

59 [IpumeneHne BEKTOPOB B (pusmKe, IEHTP
Macc

53 [TonsTre o0 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BeKTOpOB 10 0azucy

54 [TonsiTue o 6a3uce (Ha MWIOCKOCTH).
Paznoxenus BEKTOpOB 10 0a3ucy

55 [TonsTre o 6a3uce (Ha MIOCKOCTH).
Pa3noxxeHus BEKTOpOB 10 Oazucy
CkanspHoe pou3BeIeHuEe BEKTOPOB,

56 TE€OMETPUUYECKUN CMBICT M BBIPAKEHHUE B
JIEKapTOBBIX KOOPJMHATAX

57 JIMCTpUOYTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS

58 CkanspHoe pou3BeIeHNE U MPOCIIMPOBAHHE

59 [IpuMeHeHne CKaJISIpPHOTO MTPOU3BEICHUS




BCKTOPOB IJId HAXOXKACHUA NJIMH U YTJIOB

HpI/IMeHCHI/Ie CKaJIApHOI'O IIPOU3BCACHUA

60 1
BEKTOPOB JUI HAXOXKJICHUS JUTMH U YTIJIOB

61 [IpuMeHeHHe CKaIIpHOrO IPOU3BEACHUS 1
BEKTOPOB Ul HAX0XKJICHUS JUIMH U YIJIOB

62 Pemenue reomerpuyeckux 3anay ¢ 1
MOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

63 Pemienue reomMmeTpuyeckux 3aaad ¢ 1
MOMOIIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 KontponbHas padota nmo teme "Bektopsr” 1

65 [IpaBuUIBbHBIE MHOTOYTOJIBHUKH, BBIYHCICHHE 1
UX DJIIEMEHTOB

66 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHHUE 1
UX SJIEMEHTOB

67 [IpaBuIHLHBIE MHOTOYTOJIBHUKH, BBIYHCIICHHE 1
UX SJIEMEHTOB

68 [IpaBuIBLHBIE MHOTOYTOJIBHUKH, BBIYHCIICHHE 1
WX DJIIEMEHTOB

69 Yucno m v [UIMHA OKPYKHOCTU 1

70 Yucno T v ITMHA OKPY)KHOCTH 1

71 JUIMHa 1yru OKpY>KHOCTH 1

72 JliiHa AyTU OKPY>KHOCTH 1

73 Pagnannas mepa yria 1

74 Pannannast mepa yria 1

75 [Tnomans Kpyra v €ro 3J€MEHTOB (CEKTOpa U 1
CErMEeHTA)

76 [Inomanp Kpyra u €ro 3J€MEHTOB (CEKTOpa U 1




CErMEHTA)

[Tnomanp kpyra u ero 3J€MeHTOB (CEKTopa 1

77 1
CErMEHTA)

78 Brrunciienne nepuMeTpoB U IIOIIAIeH 1
¢buryp, BKIIOYAIOLIUX 3JIEMEHTHI Kpyra

79 Brruncnenue nepumMeTpoB U TUIOIA e 1
(buryp, BKIFOYAIOIINX dJICMEHTHI Kpyra

80 Kontponbnas o teme "JlinHa OKpy>KHOCTH 1
Y TI01aa6 Kpyra'"

81 LleHTpanbHast CHMMETPUS 1

82 LleHTpasibHO-CUMMETPHYHBIE (PUTYPBI 1

83 [ToBopoTt 1

84 OceBast cCHUMMETpPHS 1

85 Ourypsl, CHMMETPUYHBIE OTHOCUTEIHHO 1
HEKOTOPOU OCH

86 [MapannensHbIid IEpEHOC

87 IToHsaTHE OBMXKEHUS U €0 CBOIICTBA

88 PaBenctBo ¢uryp

89 [IposiBneHus: CAMMETPUU B IPUPO/IE, 1
YKUBOIIMCH, CKYJIBIITYpPE, apXUTCKType

90 Kommo3urun npmkenuit (mpocreiime 1
IPUMEPBI)
[ToBTOpenue u o6obmenne. Pemenue 3amay,

91 WUTFOCTPUPYIOIINX CBSI3H MEKITY 1
pa3TMYHBIMU TEMaMHU Kypca

92 [ToBTOpenue u o6ob6meHue. Pemenue 3aaay, 1

WJUTIOCTPUPYIOLINX CBA3H MEXKIY




pa3IMYHBIMU TEMaMU Kypca

93

94

95

[ToBTOpenue u o6obmenue. Pemenue 3anay,
WJUTFOCTPUPYIOIINX CBS3H MEKIY
pa3IUYHBIMU T€MaMHU Kypca

[ToBTOpenue u o6obmenue. Pemenune 3anay,
WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

[ToBTOpenue u o6obmenue. Pemenune 3amay,
WUTIOCTPUPYIOIINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

96

[ToBTrOopenue u o6o0menue. Pemenue 3amay,
WLTIOCTPUPYIOIINX CBSI3H MEXKITY
Pa3IUYHBIME TEMaMH Kypca

97

98

99

[ToBTOpenue u obob1eHue. Pemenue 3aaay,
HILTIOCTPUPYIOIIUX CBA3U MEXIY
pa3IUYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o6meHue. Pemenue 3aaay,
WLUTIOCTPUPYIOIINUX CBSI3H MEXKITY
Pa3IMYHBIMU TEMAMH KypcCa

[ToBTOpenue u 06o6meHue. Pemenue 3aaay,
WJUTIOCTPUPYIOIIUX CBSI3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

100

[ToBTOpenue u o6obmenne. Pemenune 3amay,
WJUTIOCTPUPYIOIINX CBA3H MEKIY
pa3TMYHBIMU TEMaMHU Kypca

101

102

WroroBas koHTpoJsibHas paboTa

[ToBTOpenue u o6o6menue. Pemenue 3amay,
UIITIOCTPUPYIOIIUX CBSA3U MEXKIY




pa3IMYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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