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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EeJOB IIKOJILHOM MaTeMaTHKH,
UMEIOIINIA CBOEH 1Ebl0 00€CTeUnTh M3YyYEHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOUIEHWI M B3aUMHOE pPACIOJIOKEHHE, ONHUPAECTCI Ha  JIOTHYECKYIO,
JIOKa3aTeIbHYIO0 JIMHUIO. [[eHHOCTh M3y4YeHUsI T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1mrero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYXKICHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUEeHHUsI, JJOKa3bIBATh
WUCTUHHBIC YTBEPXKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JeHuss «OT TMPOTUBHOrO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB,
dbopmynupoBath 0OOpaTHBIE yTBepkaeHUs. (Ocoboe 3HAYCHHE OKa3aTelIbHAs
JIMHUSL UMEET ISl YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

Lenpro U3y4eHUs T€OMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
MPU PEIICHUHM KaK MaTeMaTUUYECKUX, TaK U MPAKTUYECKUX 3aJlay, BCTPEUAIOLIUXCS
B peambHOM  xu3HM. OOywaromuiics JODKEH  HAy4dWuTbCs — ONPEIEsATh
FeOMETPUYECKYI0 (UTYpy, OMHUCHIBATH CIOBAaMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMIAh  3€MEJIbHOTO  YYacTKa, pPAaCCUMUTHIBATh  HEOOXOAMMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kabeyss wih TpeOyemble pa3Mephbl Tapaxa i aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHAS JTUHUSA B M3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3a7a4 MPAKTAUYECKOTO XapakTepa OO0Yy4YaroIIUHCS YYUTCS CTPOUTH
MaTeMaTUYeCKUEe MOJIETTM  PEalbHBIX JKU3HEHHBIX CHUTYyallMii, IPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH aJIEKBATHOCTh IMOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Yy4eOHOr0 Kypca YriIyOaEHHOTO U3yUYCHHUS TEOMETPUH COCTOUT
B TOM, YTO OOy4Yarouecs: He MMPOCTO 3HAKOMSITCS C ONPECIEHHBIMU MOHATUIMU, a
YBEPEHHO OBJa/ieBatOT UMH. CyllIecTBYIOIIME TEMbI MPOrpaMmMbl 0a30BOTO Kypca
reOMETPUU U3Yy4aroTcs Ha OoJiee TIIyOOKOM YpOBHE, a 00yJaronuecs mpuoopeTaroT
YMEHHUSI, MOMOTAIOIIMEe MM YBEPEHHO NPUMEHATh CBOM 3HAHHS HE TOJBKO B
MaTeMaTHKe, HO U B CMEKHBIX MIpeaMeTax, mpex e Bcero ¢pusuke u nHhopMaTuke,
a TaKkKe TO0JIb30BAThCS TMOJTYYCHHBIMH 3HAHUSIMU MPU PEIICHUU MPAKTUYECKUX
3azay.

CornacHo yueOHOMY IUlaHy B 7-9 Kiaccax wu3y4aeTrcsi yriayOnEHHBIM
yaeOHbIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CISAYIONINE OCHOBHBIC pa3iciibl
conepxkanusi:  «Hauama  reomerpum», «TpeyronbHukn», «OKpYyXHOCTHY,
«UYeTtbipéxyronbHukny, «[logoduey, «neMeHTsl TpUronomeTpumn», «llnomaany», a
Takxke «MeTton koopauHaty, «Bexrops», «[IpeoOpazoBaHus MIOCKOCTH.

Ha usyuenue yueOHoro 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 knacce — 102 ygaca (3 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Hayaja reomerpun

Hcropusi BO3HUMKHOBEHHsS U pa3BUTHA TeoMmeTpuu. HadaibHble NOHATHS
reometpun. Touka, mpsiMasi, oTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeJIbCTBE, ONPEICICHUN.

B3anMmHOE pacronoxeHue TOYeK Ha NpsMou. M3mepeHue MIMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tomynnockocts W yroia. Buasl yrinos. M3MmepeHne BEIWYMH — YIJIOB.
BeprukaibHble U cMeKHbIE yIuIbl. [lapasuienbHble U IEPIEHANKYIISIPHBIE MPSMBIE.
Paccrosiane ot Touku 10 npsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. JliinHa stomanoi. MHoroyronsHuku. [lepumerp
MHOTrOYyroyibHuKa. [IoHsTHE O BBIYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpencTaBICHUS O PpaBEHCTBE QUIYp, HUX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoeHuss. MHCTpyMEHTHI 1JIsI U3BMEPEHUM U TOCTPOCHUM.

TpeyroabHuku

Buasl TpeyroJIbHUKOB: OCTPOYIOJIBHBIE, IPSIMOYTOJIbHBIE, TYIOYI'OJIbHBIE,
paBHOOEpPEHHbIE, paBHOCTOpOHHHE. Meauana, OuccekTpuca M BBICOTa
TPEYTrOJIbHHUKA.

PaBenctBo TpeyronbHUKOB. IlepBblii W BTOpOM NPHU3HAKKM PpPAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJbHUKA. TpeTuil Mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXAY CTOPOHAMU W yrjaMu TpeyrojbHuka. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.

Cummetpuunble  ¢Qurypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHHU.
[IpuMepbl CUMMETPHH B OKPYKAIOILIEM MHPE.

IMapaanensHbie npsimbie. CyMMa yrijiOB MHOTOYTOJIbHUKA

[TapannenbHOCTh IPSAMBIX, HICTOPUUYECKUE CBEIEHMS O nocrynare EBknmna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoiicTBa U
MIPU3HAKK NapajuleNbHbIX NpsMbIX. CyMMa yriioB TpeyrojbHUKa. BHEMIHUE yribl
TpeyroysibHUKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbHHKA M CyMMa BHEIIHHMX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyrojibHbIe TPEYroJbLHUKH

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

OKpyKHOCTH



[ToHATUS OKPYXHOCTH M Kpyra. DJIEMEHTbl OKPYXKHOCTH M Kpyra: LIEHTP,
paguyc, IMaMeTp, XOpaa, UX CBOMCTBA. B3anMHOE pacmnosioKEeHUE OKPYKHOCTU U
npsmoil. KacarenbHass M cekyliass K OKpYXHOCTH. OKpPYHOCTb, BIIMCAaHHAas B
yrou. [IpocTeiime mocTpoeHus ¢ MOMOIIBIO [IUPKYJIS U JTMHEHKH.

I'eomeTpuyeckue MecTa TOYEK

[loHATHE O reOMETPUYECKOM MecTe TOYeK. [IpuMepbl reoMeTpUYeCKnX MECT
TOYEK HA TUIOCKOCTH. bHCCEKTpHrca yriia U CEpeAMHHBIN NEPIIEHANKYJIISP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecta TodeK. OnMcaHHas OKPYXKHOCTb TPEYrOJIbHUKA, €€
1eHTp. MeTo reoMeTpruIecKX MECT TOUEK IPH PELICHUN F'€OMETPUYECKUX 3a1ad.

ITocTpoeHusi ¢ MOMOIIbIO HUPKYJISA U JUHEHKH

Hcrtopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHHM, STaIlbl
3a/1a4M HA MIOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeThIpEéXyroJibHUKH

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. llpsiMoyronbHHK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, eé
cBOMcCTBa M npu3HaKku. [IpsmoyronbHas tpanenus. CpenHss TUHUS TPANICHH.

Cpennss nUMHUSA TPEyrojbHUKA. MeTol yJIBOEHHsS MEIHWaHbl TPEYTrOJbHUKA.
Teopema o nepeceyeHuu MeIMaH TPEeyroJbHUKA.

Teopema @aneca, Teopema O MPONOPLUOHAIBHBIX OTpe3kax. Teopema
BapunboHa 1J1s1 NPOU3BOIBHOTO YETHIPEXYTOJIbHHKA.

[{eHTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITopo0ue

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[lpusHaku momOOUs
TpEyroJbHUKOB. IIprMeHeHne nomo0us TpU PEIIEHUH TeOMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX (UTYP.
[Tpocreiimure Gopmyibl A MIIOLWAAN TPEYroJdbHUKA, TapajjiesorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOIIEHHE IOMIAAEH TPEYTOIbHUKOB.

Teopema IIudaropa

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

DJIeMEeHThI TPUTOHOMETPHUH

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

Yribl 1 4eTBIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnucaHHble M IEHTpaJbHBIE YTIJIbI, YrOJd MEXKIYy KacaTEIbHOM M XOPIOW.
Yrael MeXay XOpJaMM M CEKyLIMMH. BIMCaHHbIE M ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKA M YeTBIPEXYroJbHUKU. CBOICTBA M NPU3HAKK BIHCAHHOIO
4eTBIPEXYTrOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemenue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrioB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOkIecTBOo.  Dopmynbl  npuBelneHus.  Pemenue
TPEYyTroJbHUKOB. TeopeMa KOCHHYCOB UM TEOpeMa CHUHYCOB. PemieHue
MPAKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl sl IUIONIAAM  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna ['epona. dopmyna miomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IHoxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHHH OTPE3KOB CEKYLIUX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu penieHur reoOMETPHYECKUX
3agayd. Teopembl UeBbl 1 Menenas. [lonstue o roMmoreTnu.

MeTtoa kKoopauMHaT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJIOBOM KOA(M(UIMEHT U CBOOOIHBIN
YJIEH, UX TIEeOMETPUYECKH cMbIca. IlapamiensHOCT M INEPHIEHIUKYISIPHOCTD
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxHocTH. HaxoxneHune mnepeceueHud OKpPYKHOCTEW H
NpsIMBIX B KoopAauHaTax. PopMyna pacCTOSIHUS OT TOYKH A0 mpsimoit. Ilnomans
napajgienorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTUPOBAHHOW ILIOIIA]IH.
[IpuMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX
3aj1ayax.

BexTopbl

BekrTopbl Ha miockocTH. ClOXeHUWE M BBIYMTAHWE BEKTOPOB — IpaBUiia
TPEYrOJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. ClIOKEHUE M BBIYMTAHUE BEKTOPOB, YMHOXXEHUE BEKTOpPA HA YHCIO B
KoopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonatue o Oasuce (Ha IUIOCKOCTH). PasyioxkeHuss BEKTOPOB MO 0Oasucy.
CkansipHoe TpOU3BEACHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopAauHaTaX. JHMCTpUOYTUBHOCTH CKAJISAPHOTO TPOU3BEICHHUS.
CkansipHOE€  TPOM3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuE CKaIIPHOIro



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

JlJIMHA OKPY/KHOCTH M INIOLIAAb KPYyra

[IpaBunpHBIE MHOrOYroJbHHUKHM. JlnuHa oOkpyxkHOCTH. ['pamycHas wu
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mctopudeckue cBeeHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTHU U
IUIOLIAAHU KpyTa.

JIBMKeHUs TUIOCKOCTH

LlenTpansHas cummerpus. LleHTpanbHO-cuMMeTpuuHble (purypsl. [IoBopoT.
OceBasg cummetpusa. Purypsl, CUMMETPUYHBIE OTHOCHTEJIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[TonsiTue nBwxkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmu
IBUKEHUH (mpocTeiiine npuMepsl). [[puMeHeHne B reoMeTpuuecKuX 3aJauax.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbhl OCBOCHUS INPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B 4aCTH:

1) naTpHOTHYECKOTr0 BOCIIMTAHMSA

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

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp IpaKJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM BAa)XXKHOCTH MaTEeMaTHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
NESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCyXIACHWH, YMEHHUIO BUJAETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMaHHMEM MaTEeMaTHYECKOM HayKu Kak c(epbl 4YeIoBeuecKoin
NEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTEMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN 1€ATEIbHOCTH;

6) ¢pusmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSl U
IMOLMOHAIBHOIO 0J1ArONOy YU :



TOTOBHOCTBIO MPHUMEHSITh MATEMATUYECKUE 3HAHWS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  THUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryasipHas ¢u3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PpPeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXalollell cpeabl, IJIaHUPOBAHHUS TIOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJCACTBUM JIsi OKPYXAIOUIEH Cpeibl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOIeM U IMMyTeH UX pPeIIeHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIIOBUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUpOBaTh UJIEH,
MOHSATHUSI, TUIIOTE3bl 00 0OBEKTaX U SABJICHUSIX, B TOM YHCIIC paHEC HEU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIHPOBATH U OIEHUBATh PHUCKH W
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MpPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
o01iero 06pa3zoBanus y o0ydaronierocsi Oyayt chopMUpOBaHbl MeTaNpeaAMeTHbIE
pe3yJbTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJIITUBHBIMU JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbLHbIE Y4eOHbIE JeiiCTBUSA
ba3zoBble JJornueckue aelicTBUA:

BBISIBJIATh M XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYJIHPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHHS, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHUBOPEUHS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpeiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHMEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUU (MpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTU4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 peleHus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUMAHTOB  PpEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTIONb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUI WHCTPYMEHT TO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHEe,  MpolieMmy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (OPMYJIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTH HWHGOPMANWH, JaHHBIX,
HEOOXOUMBIX JIJISl pEIIeHUs 3a1a4u;

BBIOWpATh, aHAJTU3UPOBATH, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOPMAIMUM M WLIIOCTPUPOBATH
pelnraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOW TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIMU TIO KPUTEPUSIM, MPEITIOKCHHBIM WU
c(OpMyIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeaIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3a7adH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI TIO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHUS C CYXICHUSIMH JIPYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jIMuue W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (dopme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHIS,

IPEJICTABISITh Pe3yIbTaThl PEIICHUS 3a/1adM, SKCIICPUMEHTA, UCCIICOBAHHUS,
MIPOEKTa, CaMOCTOSTEILHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Yy4ETOM 3aaad
MIPE3EHTAIlUN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWHM Y4YEeOHBIX MaTEMaTHYECKUX 3aJad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHMPOBATH OPTaHW3aIUI0 COBMECTHOH paboTHI,
pacnpenensiaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaTr
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢opMax paboThl (0OCykaeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JOPYTMMH WICHAMH KOMAaHIIbI, OIICHUBATH
KaueCcTBO pe3yJbTaTa M KadyeCTBO CBOETO BKJIaJa B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsi PEIICHUs B KU3HEHHBIX U y4EOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IMYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHANBUAYAJIBHOE,
IpyHIoOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJTOPUTM pEeHIeHUs 3aJaud (UJd €ero
4acTh), BBIOMpaTh CHOCOO pelleHHs ¢ YYETOM HMEIOIIMXCA pPEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
pelieHui ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBAILIMU U pedIiekcuu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSM, OOBACHATh MPUUMHBI JOCTHKEHHS WM HEOCTHXKEHUS 1I€TH, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OTBITY;

BBIPAXaTh AMOLUHU TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00y4yenus B 7 kiaacce 00y4aromuics MOIYyUUT CIETYIOIINE MPeIMETHBIC
pPE3yIbTaTHI:

Pacno3sHaBaTh U3yY€HHbIE TI'E€OMETPUYECKHE (QUIYpBI, ONpPENeisITh HX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEpPTEXkKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YIJIOB.

JlenaTp MPUKUAKY U OLEHKY JIMHEWHBIX W YTJIOBBIX BEIWYUH IPEIMETOB B
peaslbHOM KU3HHU, pPa3MepoB NPUPOIHBIX OOBEKTOB. PasnuuaTh pas3Mepsl 3THX
OOBEKTOB 1O MOPSAAKY BETUUHHBI.

CTpouTh 4epTeXKHU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
IPU3HAKU ¥ CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYIOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMM cexkymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK IPYTrOM MPSMOM.

Pewmate 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHUS U HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOTI'OYTOJBbHUKOB, CBOWMCTB YIJIOB, OOpa30OBaHHBIX NIpH
MIEPECEUECHNH JBYX MAPAJUIEIBHBIX MNPSAMBIX CEKylled. Pemare mnpakTudeckue
3a/1a4M Ha HAXOXKICHUE YIJIOB.

Brnanerr monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThesa nouaTueM reomerpuieckoro Mmecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMH. Y METh JOKA3bIBATH U PUMEHSTh
ATH 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 OAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEePIEHAUKYJISIPHOCTH KacaTeIbHOW U pajauyca, MPOBEAEHHOTO K TOUYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIAEHHBIX U3
OJIHOM TOYKH, U IPUMEHSTH 3TO B PEIICHUHA T€OMETPUUYECKHUX 3aa4.

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

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO TUPKYIS U
JIMHEWKHU.

K xoHnmy oOyuenus B 8 Kkiacce oOydaromuiics TOIYYHUT CIEAYIOLIUE
IpeIMETHbIE PE3YIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Pasnuuats
IpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYrojbHUKa, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH NPU PELICHUH F€OMETPUUECKHX 3a/1au.

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

Brnagetrs moHsTHEM CpelHEN JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHIeHHH TeOMEeTpUYecKuX 3aaad. lcmonb3oBaTth Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATh UX JJISl PELICHUS
MPAKTHYECKHX 3ajad.

Pacnio3naBaTh II€HTpaJIbHO-CUMMETPUYHBIE (GUTYPHl U HCIOJIB30BaTh MX
CBOWCTBA IPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TOA00MS TPEYroiabHUKOB, Kod(ddunmueHnta momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB M0JI00HBIX TPEYrOJIbHUKOB. MIMETh mpecraBieHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoAoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKaAMU
no00us TPEYroJIbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOLLIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MoKOOKE B MPAKTUUECKUX 3aJa4ax.

BeiBonuTh W UCHONB30BaTh mOpocTeiimue (GopMynbl A8 [UIOUIAAd
TpeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOIIAAb TPEYroJdbHUKA M IUIOIAAM MHOTOYTOJBHBIX (UTYD
(momB3ysch, TIe HEOOXOIUMO, KaJbKYJISTOpOM). 3HATh OTHOIICHHWE IIJIOMIAJEH



noOOHBIX (UTYp U MPUMEHATh NPHU peHIeHHH 3aaad. [IpUMeHATh MmoixydeHHbIE
YMEHHSI B IPAKTUYECKUX 3a/1a49aX.

[Tons3oBatbess Teopemoii [ludaropa ans pemeHUsT TEOMETPUUYECKUX U
IIpakTUYecKux 3axad. CTpPOUTh MaTEMaTUYECKYyK0 MOJEIb B IPAKTUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Biagerp mMOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
4EeTBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 33/]1a4.

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

K xoHIiy oOyuyeHus B 9 ki1acce oOy4aromuiics MOIyYuT CIAEAYIONMEe MPEeIMETHBIC
PE3yJbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3JIMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) TMHBI
Y YTJIbl JUTsl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysiaMH NPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUECKUM
TOXKZCCTBOM JUIA HAXOXKICHUSA COOTHOLICHUN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Jloka3pIBaTh TEOpEMY CHUHYCOB U TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IIPU PELIEHUH TEeOMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
peLIeHNHN NTPAKTUYECKUX 3a4a4.

[IprMEHATH TPUTOHOMETPUIO B 3a/1a4aX HA HAXOXKICHUE TUIOLIAN, BBIBOIUTD
W BIIAJIETh TPUTOHOMETPUYECKUMHU (GOpMyNaMHu ISl IUIOIIAANA TPEYTrOoJIbHUKA,
napajuienorpamma, poM0a, Tpamneluu, BBIBOJAUTh U TPUMEHATH (hopmyny ['epoHa u
bopMyy JUIsl TUIOIIAAH BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMers 1npeAcTaBiI€HHE O TOMOTETHH, IPUMEHATb B  IPAKTUYECKUX
CUTyaLUsX.

Hcnonb3oBaTh TeopeMbl UeBbl 1 MeHenas pu peleHuu 3aiad.

Hcnonp30BaTh TEOpEMBI O BIMCAHHBIX YIJIaX, YIJAX MEXAY XOpIaMH
(CeKyIIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOH ITPH PEIIEHUN T€OMETPUUYECKUX
3amad. JloKa3plBaTh W NPUMEHATH TEOPEMBI O IPOU3BEICHUHU OTPE3KOB XOpI, O
IIPOU3BEACHUM OTPE3KOB CEKYLIUX, O KBaApaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBOoro Kod3pduiuueHta u
CBOOOJHOTO YJI€HA, MOHUMAaTh HUX TEOMETPUUECKHH CMBICI U CBS3b YIJIOBOTO



KodpduimeHTa ¢ BO3pacTaHMEeM W YyObIBaHHMEM JHUHEHHOW (yHKUUU. YMETb
pemaTts METOAOM KOOpPAMHAT 3a7auM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, NEPECEYECHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
IIEPECEUCHHS.

BeIBOIUTP M BIAaLETh YPAaBHEHHEM OKpPYXKHOCTH. lcnosp3oBaTeh MeTox
KOOPAMHAT JUIl HAXOXKIACHHUs IEPECEUYCHHM OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKH JO MPSMOM, IUIOHIaAM MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Mmomaau. lloap3oBaThCs
METOJOM KOOpJIMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IpU  PELICHUU
IF€OMETPUYECKUX M TNPAKTHYECKUX 3anad. [IpuMeHATH MeToJ KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a7adax.

Branerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOaTh HAa YHWCJO, BIAJETh NPABWJIAMH TPEYTOJbHUKA M IapajuieorpaMMa.
Biianers nNpakTUYEeCKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPINHATAX.

NwmeTts npencrabienue o 0asuce (Ha MIOCKOCTU). PackiiabiBaTh BEKTOPHI 1O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TIOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATH IIOIydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PUBNYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalISpPHOTO NPOU3BENCHUS BEKTOPOB, NMOHMMATh €r0
F€OMETPUYECKUM CMBICII U YBEPEHHO II0JIb30BATbCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C IPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE MPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIAEHUs JUIMH U yTJOB. PemaTe reoMeTpuYecKre 3aJadd C MOMOUIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnonp30BaTh CKaIsPHOE MPOU3BEAECHUE BEKTOPOB B
anredpandeckux U (pU3ndecKux 3agavax.

BraneTe NMOHATHSAMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPYKHOCTH M PAJUaHHOW MEpPHI YIJIa, BBIYMCIATH IJIOMIAAb Kpyra U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHS TNPHU
pElIeHNH MPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY’KHOCTH U IUIOLIaJH KpyTa.

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

[IpuMeHsATh MOJy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJENH JUIS 3a1a4 PEAIbHOW KU3HU U ITPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C MPUMEHEHHEM IMOAO0OMS M TPUTOHOMETPUYECKUX (PYHKIMHA (TOJB3YSICh, TIE
HEOOXOMMO, KaJbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
No 11/ HanMeHoBaHMe pa3jeioB U TeM Komrponbusre  Tpaxriseckie (uudpossbie)
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypenI
Hauana reomerpuu. IIpocreiimmue
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1
W3mepeHune reoMeTpu4eckix BeJIMYUH
2 TpeyronbHUKH 19 1
3 [TapannensHocts. CymMMa yrios 15 1
MHOT'OYTOJIbHUKA
[IpsiMOyTOBHBIE TPEYTOJIEHUKA
5 I'eomeTpHuueckre HepaBeHCTBA 1
OxpyxHOCTb. [ 'eoMeTprudeckne mecta
6 Touek. [locTpoeHus ¢ MOMOLIBIO UPKYJIS 18 1
U JINHEHKH
7 HOBToPeHHe, 000011IeHHE, CUCTEMATH3AIUS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE

No /i HanmenoBaHue pa3jiesioB U TeM Korrrpomsusre  Mpaxrmseckie (uudposBbie)

NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI pecypenI

YeTbIpEXyroIbHUKH 22

IToxoOue 16

[TInomanp 16

Teopema [Tudaropa u Havana 18 1

TPUTOHOMETPUH

VYribl 1 4eTBIPEXYTOJIbHUKY, CBS3aHHBIE C 20 1

OKPY’KHOCTBIO

HOBTOPGHI/IG, 000011IeHHE, CHCTEMATU3AlIM 10 1

3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0




9 KUIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmseckie (nudpossbie)
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 Pemenue TpeyroiabHUKOB 22 1
2 [Tonobue TpeyroabHUKOB 12 1
3 MeTto KoopAHHAT 10 1
4 BexkTopsl 20 1
5) JlIHa OKPY>KHOCTH U IIJIOLIa/lb Kpyra 16 1
6 JIBMOKCHUS INIOCKOCTH 10
; [ToBTOpEHwUe, O606H.[CHI:IC, 12 1
CUCTEeMaTH3aIusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IIVTAHUPOBAHUME

7 KJIACC

Ne i/

Tema ypoka

I/ICTOpI/IH BO3HHKHOBCHHA U PA3BUTHUSA

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

1 1
re€OMETPHUH

5 HavansHuble nonsatus reometpun. Touxka, 1
psiMasi, OTpPE30K, JIy4

3 HavansHuele nonsatus reometpun. Touxka, 1
psiMasi, OTPE30K, JIyd
[TonsTre 06 akcrome, Teopeme,

4 JI0Ka3aTelIbCTBE, ONPEACIICHUH, CBONCTBE, 1
IIpU3HAKE
B3anMHOe pacnonoxeHue To4eK Ha

5 npssMoi. i3MepeHune JUIMHBI OTpE3Ka, 1
paccTostHuEe MeXAy TOUKaMU
B3anMHOe pacnonokeHue To4eK Ha

6 npsMoi. 3Mepenne 1uinHbI 0Tpe3Ka, 1
paccTostHue MeXAy TOUKaMU
B3anMHOe pacnonokeHue To4ek Ha

7 npsMoi. M3mMepenne JuMHBI OTpe3Ka, 1
paccTostHue MeXAy TOUKaMU

8 [TonynnockocTs ¥ yroi. Buasl yrios. 1
N3mepenue Benv4rH yriioB

9 [TonymnockocTs U yroi. Busl yrios. 1

N3mepenue BeNu4rH yriioB




[TonymnockocTs u yroi. Bujsl yrios.

10 N3mepenue Benu4rH yrioB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIJIBL.

12 [TapannensHble U IEPIICHIUKYIISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

13 [TapannensHble U IEPIICHIUKYIISIPHBIC
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIbL.

14 [TapamienpHble U IEPIIEHINUKYIISPHBIE
MpsIMbIE
BeprukanbHbie U CMEXKHBIE YIJIBL.

15 [TapannensHble U EPIIEHIUKYISPHBIE
MpsIMbIE

16 buccexrpuca yria

17 buccekrpuca yria

18 buccekrpuca yria

19 Jlomanas. Buapr momansix. Jmuna
JIOMaHOU

20 Jlomanas. Buapl nomasbiX. [[nnHa
JIOMaHOU
MuoroyronsHuku. [Tepumetp

21 MHOTOYTOJbHUKA. [[OHATHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX

22 Muoroyronsauku. [lepumerp




MHOI'OYIr'OJIbHHUKA. IlonsTue o BBIITYKJIBIX
W HCBBIITYKJIBIX MHOI'OYT'OJIbHUKAX

MuoroyronsHuku. [Tepumetp

23 MHOroyrojpHuka. IlonaTre 0 BBITYKIIBIX
Y HEBBIITYKJIBIX MHOIOYTOJIBHUKaX
MuoroyronsHuku. [lepumerp

24 MHOT0OyrojipHuKa. [loHsITHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOIOYTOJIBHUKaX
Muoroyronsuuku. [Tepumerp

25 MHOT0OyrojipHuKa. [loHsITHE O BBITYKIIBIX
1 HEBBIITYKJIBIX MHOT'OYTOJIbHUKAX

26 WNHcTpyMeHTHI U1 U3MEpEHUH U
[MOCTPOEHUI

97 HNHCTpyMEHTBI U1 U3BMEPEHUN U
IIOCTPOEHUM
KonTponbhas padota no teme "Hauana

28 reomerpun. [Ipocreiimme
reoMeTpuyeckue GUrypsl ¥ X CBOMCTBA.
W3mepenue reoMeTpudeckux Guryp"

29 Menunana, OMCCeKTpHUCa U BBICOTA
TPEYroJIbHUKA

30 Menunana, GuccekTpuca 1 BbICOTa
TPEYroJIbHUKA

31 PaBeHCTBO TpEyTroIbHUKOB

39 IIepBbIil 1 BTOPOY IIPU3HAKYU PABEHCTBA
TPEYTOJIbBHUKOB

33 IIepBblil 1 BTOPOM IIPU3HAKYU PABEHCTBA

TPEYTroJIbHUKOB




[TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA

34
TPEYrOJIbHUKOB

35 [TepBoIii 1 BTOPOU MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 IIepBbIil M BTOpOM IPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBa

39 PaBHOOE1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO
TPEYrOJIbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO
TPEYrOJIbHUKA

42 Tperwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB

43 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperwnii npru3HaK paBeHCTBA
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEM.

45 [IpuMepsl CHMMETpPHH B OKpYKarOLIEM
MHUpe
@urypsl ¢ 0CEBO CUMMETPHUEH.

46 [IpuMepsl CHMMETpUH B OKPYKAIOIIEM

MUpE




KouTponbnas pabora no teme

47 " | 1
TpeyroapHUKH

48 [TapamiensHOCTH TPSAMBIX 1

49 CBoiicTBa M IPU3HAKH MMAPATUICTHHBIX 1
MPSIMBIX

50 CBoiicTBa U IPU3HAKH MapaLIEIbHbBIX 1
IPSIMBIX

51 CBoiicTBa M IPU3HAKH MTAPATLIEITBHBIX 1
IPSIMBIX

59 CBoiicTBa M IPU3HAKH MTaPALIEITBHBIX 1
MIPSIMBIX

53 CBoiicTBa U IPU3HAKYU MapauIeIbHbIX 1
IPSIMBIX

54 CBoiicTBa M IPU3HAKH MTapaICITBHBIX 1
MPSIMBIX

55 CyMMa yTI0B TpeyroJibHIKa 1

56 CymMma yriioB TpeyrojibHUKa 1

o7 Breminue yriel TpeyrojabHHAKa 1

58 BHemnue yriel TpeyrojapHuKa 1
CyMMa BHYTPEHHUX YIJIOB

59 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHHKA
CyMMa BHYTpPEHHUX YIJIOB

60 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHUKA
CymMma BHYTpPEHHHX YIJIOB

61 MHOTOYTOJIbHUKA U CyMMa BHEIITHUX 1

YIJI0B BBITYKJIOTO MHOTOYI'OJIBHUKA




KouTponbnas pabora no teme

62 "INapamnensHocTh. CyMMa yIioB
MHOIOYyIroJbHUKa"

63 [Ipu3Haku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroJIbHUKOB

64 [Ipu3Haky paBeHCTBA MPAMOYTOJIbHBIX
TPEYrOJIbHUKOB

65 [lepneniukynsip ¥ HaKJIOHHAs
CBOICTBO MeIMaHBI MIPSIMOYTOJIBHOTO

66 TpEeyrojbHUKa, TPOBEAEHHOHN K
TUIIOTEHY3€e
CBoICTBO MeUaHBbI IPSIMOYTOJIBHOTO

67 TPEYrojbHUKA, IPOBEAEHHOMN K
TUIOTEHY3€E

68 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpaxycoB

69 [IpsiMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30 rpagycos

70 CooTHOIIEHUSI MEX/ly CTOPOHAMU U
yrilaMu TPEYroJibHUKa

71 CooTHoOIIEHNs MEXKy CTOPOHAMHU U
yriaMH TpeyrojbHUKa

79 HepaBeHCTBO TpeyronbHUKa.
HepaBeHncTBo 0 qimmHe nomaHon
HepaBeHcTBO MeX1y IepHeHAUKYISIPOM

73 ¥ HakIoHHOM. PaccTostHIE OT TOUKHM 10
IpsAMOI

74 KontponbHas paboTa mo temam




"[IpsiMmOyTONBHBIE TPEYTOJIBHUKH",
"I'eomeTpuueckue HepaBeHcTBA"

OKpY>KHOCTb, XOP/BI U TUAMETPHI, UX

75 .
CBOMCTBaA

76 OKpy>XHOCTb, XOPJIbl U TUAMETPBI, UX
CBOMCTBA
B3auMHoe pacrosioxkeHre oOKpyKHOCTH U

77 npsmoi. KacarenpHas u cexymas K
OKPY>KHOCTH
B3auMHoe pacrosioxkeHre oOKpyKHOCTH U

78 npsmoii. KacatenbHas u cexymas K
OKPY>KHOCTH
B3anMHOe pacnonokeHre OKpyKHOCTH U

79 npsimoi. KacaTtenbHas u cexymas K
OKPY>KHOCTH

80 OKpy>XHOCTb, BOHMCaHHAs B YTOJI

81 OKpy>XHOCTb, BIIMICAaHHAs B yTOJI
[TonsATHE O TEOMETPUYECKOM MECTE

82 Touek. [Ipumepbl reoMeTpuuecKkux MecT
TOYEK Ha MJIOCKOCTH
[TonsATHE O rEOMETPUUECKOM MECTE

83 Touek. [I[pumMepsl TeOMETPHUECKUX MECT
TOYEK Ha MIIOCKOCTH

84 OmnucanHast OKpY>KHOCTb TPEyroJbHHKa,
€€ LEHTp

85 OmnwucanHast OKPY)KHOCTb TPEYTOJIbHHKA,
€€ UEHTp

86 Metoa reoMeTpruIeCKHUX MECT TOUEK TP




87

PEIICHUU I'€COMCTPHUICCKUX 3ada4

Merton T COMCTPHUYCCKUX MECT TOYCK IIPpU
PEIICHUU I'€OMCTPHUICCKUX 3aJa4

88

89

90

MeTOI[ TCOMECTPHUICCKUX MCCT TOYCK IIPU
peIICHUH IrCOMCTPUYCCKUX 3a/1av

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PCUICHUU I'COMCTPUYCCKUX 3aaa4

O0ocHOBaHMS MPOCTEHITNX TTOCTPOCHUH,
JTambl 3aJa4X Ha IIOCTPOEHUS, PEIICHHE
3aJ1a4 Ha IOCTPOECHUE LUPKYJIEM H
JIMHENKOM

91

O6ocHOBaHMS MPOCTEUIITNX TTOCTPOCHUH,
JTaIbl 3a7a44 HA IOCTPOCHHUSI, pELICHUE
3a/1a4 Ha IIOCTPOEHUE LUPKYJIEM U
JIMHEUKOU

92

KonTponbnas pabora no teme
"OkpyxHOCTb. ['eoMeTpHrueckue MmecTa
ToueK. [IocTpoeHus C MOMOIIBIO IUPKYIIS
U IUHEeKn"

93

94

95

[ToBTOpenue u 06061eHue. Pemenue
3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTropenue u o6o0meHue. Pemenue
3a7a4, WIIIOCTPUPYIOIIUX CBA3U MEXKIY
pa3IMYHBIMU TEMaMU Kypca




[ToBTOpenue u 06o0meHue. Permenue
96 3a]a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u o6odmeHue. Pemenune
97 3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

[loBTOpenue u 06061eHue. Pemenne

98 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca

[loBTOpenue u 06061eHue. Pemenne
99 3a7a4, HJUTIOCTPUPYIOLINX CBSI3U MEKIY
pa3IMYHBIMU TEMAMU Kypca

[loBTOpenue u 06061eHue. Pemenne
100 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMU TEMAMU Kypca

101 HToroBasi KOHTpoJIbHAsA paboTa

[ToBTOpenue u 06061eHue. Pemenne
102 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102




8 KUIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KonTpoJbHbIe IIpakTHyeckue
cero padoThI padoThI

1 [Tapannenorpamm, ero Npu3Haku 1 1
CBOICTBA

5 [Tapannenorpamm, €ero nNpusHaKu u 1
CBOMCTBA

3 [TapannenorpamMm, ero npu3HaKku 1 1
CBOMCTBA

4 [Tapannenorpamm, ero npu3Haku 1 1
CBOICTBA

5 [Tapannenorpamm, ero Npu3HaKku u 1
CBOMCTBa

6 [TpstmoyronbHUK, poMO, KBaapaT, UX 1
MIPU3HAKYU U CBOMCTBA

7 [TpstmoyronbHUK, poMO, KBaapaT, UX 1
MIPU3HAKYU U CBOICTBA

3 [IpssMmoyronbpHUK, pOMO, KBaIpaT, UX 1
MIPU3HAKHU U CBOMCTBA

9 [IpssmoyroiapHUK, poMO, KBaJIpaT, UX 1
MIPU3HAKYU U CBOMCTBA

10 Cpenusist THHUS TPEYTrOJIbHUKA 1

11 CpenHsis nuHus TpEYroJbHUKA 1

12 Tpanenus. PaBnoOenpenHas Tpamnemus, eé 1

CBOMCTBA U IIPU3HAKU




Tpanenus. PaBHoOeapeHHas Tpamnenus, eé

13 . 1
CBOWCTBA U MIPU3HAKH

14 [IpssMoyrosibHas Tparenus 1

15 Cpensist TuHUS Tpareuuu 1

16 Teopema daneca 1

17 Teopema ®aneca 1

18 TeopeMa 0 IPOMOPITMOHAIBHBIX OTPE3KaxX 1

19 Teopema 0 IPONOPIIMOHATILHBIX OTPE3KaAX 1

20 LlenTp Macc TpeyroibHUKa 1

21 LleHTpanbHO-CUMMETPHYHBIC (PUTYPHI 1

99 Konrponbnas pabora no reme 1
"YeTbIpEXYroJbHUKN"

93 [Tono6ue TpeyroabHUKOB, KOYPPHUIIUEHT 1
noao0us

24 [Tono6ue TpeyroabHUKOB, KO3 PUIIHEHT 1
mogoous

25 [Tpu3Haku o 100U TPEYrONbHUKOB 1

26 [Ipu3Haku mompo6ust TpEYroabHUKOB 1

27 [TpusHaku mo1o0ust TPEYroIbHUKOB 1

28 [Tpusnaku no100us TPEYTrOJIbHUKOB 1

29 [TpusHaku monoOust TpeyroabHUKOB 1

30 [TpusHaku mo1o0ust TpEYroIbHUKOB 1

31 [TpumeHeHne OA00HS TP PEIICHUN 1
NPaKTUIECKHUX 3a/1a9

39 [Ipumenenue mogo0us MpH peIIeHUH 1
NPaKTUYECKUX 3a/1a4

33 [Ipumenenue moao0us Py peleHur 1




IMMPAKTUYCCKUX 3aaa4d

[Ipumenenue moo0us Mpyu pereHUH

34 MPAKTUYECKUX 3a7a4

35 [IpumeHeHue MoA00uS IPU PEIICHUH
MPaKTUYECKUX 3a/1a4

36 [TpumeneHnue no1o0us pH pelIeHun
MPAKTUYECKUX 3a7a4

37 BBenenue nonstust npeodpa3zoBaHus
no106ust ¥ mo100HBIX Uryp

38 KonTpomnsHas padora no teme "Tlomooue"

39 ITonstre mromanu. CBOMCTBA ILIOMIAAEH
FeOMETPUUYECKUX PUTyp

40 TTonstre mwiomaau. CBOKMCTBA IUIOMIAAEH
FEOMETPUUECKUX PUTYp

a1 [TonsTre muomaau. CBolcTBa IIIOMIAEH
FeOMETPUUECKUX PUTYp
[Tpocreiimue hopMyIbl 171 TIIOMIATH

42 TPEyrojbHUKA, apajuienorpaMma, pomoa
U Tpamnenuu
[Ipocreitmue GopmMyIIbl A5 TIIOMIATN

43 TPEYroJIbHUKA, TTapajjiesiorpaMmma, pomoa
U Tparnenuu
[Ipocreitmue GopmMyIIbl A5 TIIOMATN

44 TPEYroJIbHUKA, TTapajjiesiorpaMmma, pomoa
U Tparenun
[Ipocreiimme Gopmynbl As TUIOMIAN

45 TPEYroJIbHUKA, TTapajljiesiorpaMmma, pomoa

U Tpaneun




[Ipocreiimue GopmMyIIbl IS TII0IIATN

46 TPEYroJIbHUKA, MapajuiesorpamMmma, pomoa 1
U Tparenun
[Ipocreiimue GopmMyibl A5 TII0IIATN

47 TPEYroJIbHUKA, TapajiesiorpaMmma, pomoa 1
U Tparnenuu
[Ipocreiimme GopmyIbl AJIs TUTOIA TN

48 TpeyrojbHHKa, Mapajienorpamma, pomba 1
U Tparnenuu
[Ipocreiimme GopmyIbl AJIs TUTOIA TN

49 TPEYroJIbHUKA, MMapajuieiorpamma, pomoa 1
U Tparenuu
[Ipocrefimme GopMyIbl s TUTOIA TN

50 TPEYroJIbHUKA, TapajijiesiorpaMmma, pomoa 1
U Tparenun

51 [Tnomanu nono6HbIX puryp 1

52 [Tnomaan moxoOHBIX Guryp 1

53 [Tnomanu nonobHbIX puryp 1

54 Kontponbnas padota o teme "Ilnomans" 1

55 Teopema [Iudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
peIIeHNH PAKTHYECKUX 3a/1a4

57 [Tpumenenue Teopemsl [Tudaropa npu 1
PEIICHUH TPAKTHICCKHUX 3a1a4

58 [Ipumenenne Teopemsr [Mudaropa npu 1
pEIIeHNH IPAKTHYECKUX 3a/1a4

59 [Tpumenenue Teopemsl [Tudaropa npu 1

PCHICHUHU ITPAKTUYICCKUX 3a1a1




[Tpumenenue Teopemsl [Tudaropa npu

00 peIIeHIH MTPAKTUYECKHX 3a/1a4

61 [TponiopunoHanbHBIE OTPE3KU B
IPSMOYTOJIbHOM TPEYTOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
IPSMOYTOJIBHOM TPEYTOJIbHUKE

63 [TponiopunoHaIbHBIE OTPE3KU B
IPSMOYTOJIBHOM TPEYTOJIbHUKE

64 [TponiopunoHaIbHBIE OTPE3KU B
IPSMOYTOJIbHOM TPEYTOJIbHUKE

65 [IponopuroHanbHbIE OTPE3KU B
IPSMOYTOJIBHOM TPEYTOJIbHUKE

66 [TponiopunoHaIbHBIE OTPE3KU B
OPSMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC

67 OCTpOTO yriia MpsSMOYTOJIBHOTO
TPEyrojbHUKa
Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC

68 OCTpPOTO yIiia MPsIMOYTOIEHOTO
TPEyrojJbHUKa
Cunyc, KOCHHYC, TAHTEHC M KOTAaHTEHC

69 OCTPOTO yTiia MPsIMOYTOIEHOTO
TPEYroJbHUKA

70 Tpuronomerpuyeckue GyHKIUHU YITIOB B
30°, 45° u 60°

7 Tpuronomerpudeckne GyHKIUN YTIIOB B
30°, 45° u 60°

72 KoHnTtponbnas padora mo teme "Teopema




[Tudaropa u Havana TpuroHomeTpun"

73 BrniucanHbIe ¥ ICHTPAJIBHBIE YIUIBI 1

74 BriricanHbie U IGHTpaIbHBIC YTIIbI 1

75 BriricanHbie U IGHTpaIbHBIC YTIIbI 1

76 BrniucanHbIe ¥ IEHTPAIBHBIE YIUIBI 1

77 Yron Mexay KacaTelIbHOW U XOpI0H 1

78 VYrois Mexay KacaTeJIbHOW U XOpAOH 1

79 Vsl MeXAy XOpJlaMU U CEKYLITUMU 1

80 VYTIB1 MEXIY XOpJaMH U CEKYIIUMHU 1

81 Brnucannble u onricaHHbIe 1
YEeThIPEXYTONbHUKH

82 Brincannslie u onrcaHHbIE 1
YEeThIPEXYTONbHUKH

83 CBoiicTBa ¥ MPU3HAKHU BIIHCAHHOTO 1
YETBIPEXYTOJIbHUKA

84 CBoiicTBa U MPU3HAKU BIHCAHHOTO 1
YeThIPEXYTONbHUKA

85 CBoiicTBa ¥ MPU3HAKHU BIIHCAHHOTO 1
YETBIPEXYTOJIbHUKA

86 CBoiicTBa M MPU3HAKHU BIIHCAHHOTO 1
YETBIPEXYTOJIbHUKA

87 B3anmMHoe pacrionoxeHue 1Byx 1
OKPYKHOCTEN

88 BzaumHoe pacnionoxkeHue a1Byx 1
OKPYKHOCTEH

89 Kacanue okpyxHOCTEH

90 Kacanue okpyxHOCTEH 1




91

92

OO0mue kacaTeabHbIC K IBYM
OKPY>KHOCTSIM

KoHnTtposbHas pabora o teme "YT1iasl 1

YeTBIPEXYTOJIbHUKH, CBSI3aHHbIE C
OKPYHOCTBIO"

93

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

04

95

96

97

[ToBropenue u 0600mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpeHue u 0600mIeHNE. Pemenune
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIME TEMaMH Kypca

98

[ToBTOpenue u 00600mIeHNE. Permenne
3aJ1a4, WLTIOCTPUPYIOIINX CBA3H MEXTY
pa3IUYHBIMU TEMaMH Kypca

99

100

[ToBTOpenue u 00600mIeHNE. Permenne
3aJ1a4, WLTIOCTPUPYIOIINX CBA3H MEXTY
pa3nIUYHBIMU TEMaMH Kypca

[ToBropenue u o6o0mmenue. Pemenne
3a7a4, WLIIOCTPUPYIOIIUX CBA3U MEXKIY




pa3sindYHbBIMU TEMAaMH Kypca

101 Hrorosast KoHTpOJIbHAS paboTa 1
[ToBTOpenue u 0600mIeHNE. Permenune
102 3a/1a4, WJUTFOCTPUPYIOIIUX CBSI3U MEXKITY 1
Pa3TUYHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KUIIACC

KoauuecTBO 4acoB

Ne n/m Tema ypoka B KonTpoJbHbIe IIpakTHyeckue
cero padoThI padoThI

1 CuHyc, KOCHHYC, TaHT€HC YIi10B oT 0 110 1
180°

5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOKJIECTBO

3 ®opMyIibl IPUBEACHUS
DopMyIIsI IPUBEACHUS 1

5 Pemenue tpeyronsaukos. Teopema 1
KOCHHYCOB

6 Pewenne tpeyronbHukoB. Teopema 1
KOCHHYCOB

7 Teopema cuHyCcOB

8 Teopema cuHycOB 1
Pemenne npakruyeckux 3aaad ¢

9 UCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npakruyeckux 3aaad ¢

10 HCIIOJIb30BaHUEM TEOPEMbI KOCUHYCOB U 1
TEOpPEMBI CHHYCOB
Pemenne npaktuyeckux 3anad ¢

11 WCITOJIb30BAaHUEM T€OPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB

12 Pemenne npaktuyeckux 3aaad ¢ 1

HCIIOJIb30BAHUECM TCOPCMBI KOCUHYCOB U




TEOPEMbI CHHYCOB

Tpuronomerpuyeckue GOPMYIbI IS

13 TJIOIIAIU TPEYTOJbHUKA,
napasuiesiorpaMma
Tpuronomerpuyeckue GOPMYIbI IS

14 IJIOIIAAN TPEYrOJIbHUKA,
napaenorpaMmma
TpuronomeTpudeckue GOPMYIIbI JIS

15 TJIOIIAU TPEYTOJIbHHUKA,
napauenorpaMmma
Tpuronomerpuyeckue GopMyIbl IS

16 TUIOMIA/IA TPEYTOJIbHUKA,
napauenorpaMmma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDOpM}.I‘J'Ia TJTONIAN BBITYKIJIOTO
YeTBIPEXYTrOJIbHUKA

21 d)opMXJIa TUIOIA/IA BBIMTYKIIOTO
YeTHIPEXYTrOIbHUKA

99 KonTponbhas pabota no teme "Pemienue
TPEYroJIbHUKOB"

23 XopIpl ¥ TT0I00HBIE TPEYTOJLHUKH B
OKPYXHOCTH

24 TeopeMa 0 IpOU3BEAECHUU OTPE3KOB XOPA

25 Teopema 0 mpoU3BEICHUN OTPE3KOB XOPI

26 TeopeMsl 0 MPOU3BECHUN OTPE3KOB

CeKyLIUX




Teopembl 0 MPOU3BEACHUH OTPE3KOB

27 1
CEeKYIINX

28 Teopema o KBajipaTe KacaTeabHON 1

29 Teopema o kBagpare KacarenbHOU 1

30 Teopembr UeBsl 1 MeHenas 1

31 Teopemsl UeBbl 1 MeHenast 1

32 Teopembr UeBbl 1 MeHenas 1

33 [TonsiTe 0 TOMOTETHH 1

34 KoHnTtpoinbHas padora o teme "[logodue 1
TPEYroJIbHUKOB"
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

35 YrnoBoi ko3 puImeHT 1 CBOOOTHBINH 1
YJIeH, UX TEOMETPUYECKUN CMBICIT
YpaBHEHHE NPSIMOI HA TIJIOCKOCTH.

36 YriioBoit ko3 GHUIMEHT U CBOOOTHBIIHA 1
YJIeH, UX TEOMETPUIECKHUN CMBICIT

37 [MapannenbHOCT U EPIEHANKYIISIPHOCTh 1
HpSIMBIX (Yepe3 yriaoBoi Ko (UIIUEHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 HaxoxieHne rnepecedeHnil OKpyKHOCTEN 1
U TIPSIMBIX B KOOpAMHATAX

40 HaxoxneHnue nepeced4eHu OKpyKHOCTEM 1
U TIPSIMBIX B KOOpIUHATAX

41 ®opMmysa pacCTOSIHUSL OT TOUKH 10 IPSIMOI 1
[Inomane napanenorpamma B

42 KOOpPJIMHATAX, TIOHATHE 00 1

OPUEHTUPOBAHHOM MIIOIIAIN




HpI/IMeHeHI/IC METOJa KOOpAWHAT B

43 PaKTUYECKH-OPUEHTHPOBAHHBIX
TeOMETPUYECKUX 3a/1a4ax

44 KoHnTtposbHast pabota o Teme "Metop
KoopauHat"

45 BekTopsl Ha IIIIOCKOCTH
CrnosxeHue U BBIMUTAaHHE BEKTOPOB —

46 npaBujIa TPEYroJbHUKA U
napajuiesorpaMma
CrnosxeHue ¥ BBIMUTAaHHE BEKTOPOB —

47 IpaBuJia TPEYroJIbHUKA U
napasuiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YHUCIIO

49 Koopaunats! BekTopa
CrnoxeHue U BBIYUTaHHE BEKTOPOB,

50 YMHOXXEHHE BEKTOpa Ha YUCIIO B
KOOpJIMHATax
CrnoxeHne M BBIYUTAaHHE BEKTOPOB,

ol YMHOKEHHME BEKTOPA HA YUCJIO B
KOOpJWHATax

59 [TpumeHeHne BEKTOPOB B U3HKE, IICHTP
Macc

53 [TonsTre o 6a3uce (Ha MIOCKOCTH).
PaznoxxeHus BeKTOpoB 1o 6a3ucy

54 [TonsiTue o 6a3uce (Ha MIOCKOCTH).
Paznosxenust BEKTOpOB 10 6a3ucy

55 [TonsiTe o 6a3uce (Ha MIOCKOCTH).

Paznoxxenus BeKTOpoB 1o 6a3ucy




CkansgpHoe Mpou3BeIeHUE BEKTOPOB,

56 reOMETPUYECKUI CMBICI M BRIPAXKECHUE B
JIEKapTOBBIX KOOPAWHATAX

57 JucTpuOyTHBHOCTD CKAJIIPHOTO
IIPOU3BEACHUS

58 CkansipHo€ Mpou3BE/ICHUE U
POEIIMPOBAHUE

59 [IpumMeHeHne CKaIIPHOTO MPOU3BEACHUS
BEKTOPOB IS HAXOXKJICHHS JUIMH U YTIIOB

60 [TpuMeHeHHe CKaJIIPHOTO MPOU3BEIECHUS
BEKTOPOB Ul HAX0XKJCHUS JUIUH U YTJIOB

61 [IpumMeHeHne CKaIIPHOTO POU3BEACHUS
BEKTOPOB ISl HAXOXKJCHUS JJTUH U YTIIOB

62 Pemienune reomMerpruyeckux 3aaad ¢
MIOMOIIBIO CKAISIPHOTO TIPOU3BEICHUS

63 Pemenune reomMerprudeckux 3aaad ¢
MOMOIIBIO CKAJIIPHOTO MPOU3BEICHHS

64 KonTponsHas padora no teme "Bekropst"”

65 [TpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE UX IEMEHTOB

66 [TpaBuIbHBIE MHOTOYTOJIEHUKH,
BBIYUCIICHHE UX JIIEMEHTOB

67 [TpaBuIbHBIE MHOTOYTOJIEHUKH,
BBIYHUCIICHUE UX DJIIEMEHTOB

68 [IpaBuIbHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHHE UX JIEMEHTOB

69 Ywucio T 1 JyirHa OKPYKHOCTH

70 Yucno m 1 1I1MHa OKPYKHOCTH




71 JlnvuHa 1yTH OKpYKHOCTH 1

72 JlnnHa nyru OKpy>KHOCTH 1

73 Pannannas mepa yria 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra u €ro 3J€MEeHTOB (CEKTopa 1
U CErMEHTA)

76 [Tnomaap Kpyra U €ro 3J1eMeHTOB (CEKTOpa 1
U CErMEHTA)

77 [Inomans Kpyra u €ro 3JeMEeHTOB (CEKTOpa 1
U CErMEHTA)

78 Brrancienue nepuMeTpoB U IIIOMIACH 1
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa

79 Brruucnenue nepuMeTpoB M MIIOMIAACH 1
(Guryp, BKIIOUYAIOMIUX 3JIEMEHTHI Kpyra

80 KonTponsnas no teme "Jlnuna 1
OKpPY’KHOCTH M ILIoIaab kpyra"

81 LenTpanbHas cuMMeTpust 1

82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1

83 [ToBopoT 1

84 OceBas cummerpus 1

g5 durypsi, SHMM@TpH‘IHBIG OTHOCHTEIIBHO 1
HEKOTOPOi ocH

86 [TapannenbHblil nepeHoc 1

87 ITonsiTHE ABMKEHUS U €T0 CBOMCTBA

88 PaBencTBo puryp 1

89 [TposiBineHus: cCUMMETpUU B IPUPOJIE, 1

JKUBOIIACH, CKYJIBITYpE, aPXUTEKTYpe




90

91

Kommozuruu aBrxeHui (mpocTeiime
IPUMEpHI)

[ToBTOpenue u 0600mIeHNE. Permenue
3a]a4, WUTIOCTPUPYIOIIUX CBA3H MEXKIY
pa3IMYHBIMH TEMaMU Kypca

92

[ToBropenue u o6o0mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

93

04

95

96

[ToBropenue u 0600mmenue. Pemenne
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEKIY
pa3IM4YHBIMU TEMaMH Kypca
[ToBTOpeHue u 00600IIeHNE. Perenue
3aj1a4, WILTFOCTPUPYIOLIUX CBSI3H MEKIY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOopenue u o6061meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemenue
3aj1a4, WILTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3MTUYHBIME TEMaMH Kypca

97

[ToBTOpenue u 00600mIeHNE. Permenne
3aJ1a4, WLTIOCTPUPYIOIINX CBA3H MEXTY
pa3IUYHBIMU TEMaMH Kypca

98

99

[ToBTOpenue u 00600mIeHNE. Permenne
3aJ1a4, WLTIOCTPUPYIOIINX CBA3H MEXTY
pa3nIUYHBIMU TEMaMH Kypca

[ToBropenue u o6o0mmenue. Pemenne
3a7a4, WLIIOCTPUPYIOIIUX CBA3U MEXKIY




pa3sindYHbBIMU TEMAaMH Kypca

[ToBropenue u o6o0mmenue. Pemenne

100 3a/1a4, WLTIOCTPUPYIOIIHNX CBSI3U MEXKIY 1
pa3IMYHBIMH TEMaMH Kypca
101 Hrorosast KoHTpoOJIbHAS paboTa 1
[ToBTOpenue u 0600IIeHNE. Permenue
102 3a/1a4, WJUTIOCTPUPYIOUINX CBA3H MEKIY 1
Pa3ITUYHBIMU TEMaMHU Kypca
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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