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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 TeOMETpUU 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,
«UYeTtbipéxyronbHukn», «Ilogoduey, «dmeMeHTsl TpuroHoMeTpuny, «llmomanny», 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[nmnHa momanoi. MHoroyronsHuku. Ilepumerp
MHOTr'OYyroJibHUKa. [IoHsATHE O BBIMYKIIBIX U HEBBIMTYKJIBIX 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 yriioB TpeyrosbHUKa. 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 reoMeTpruIecKX 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 cBoicTBa. llpsAMoyronbHHK, pPOMO,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKku. [IpsmoyronbHas tpanenusa. CpenHss TUHUS TPANICHH.

Cpennss nMHUA TPEyrojbHUKAa. MeETOoJ yJIBOEHHsS MEIHWaHbl TPEYrOJbHUKA.
Teopema 0 nepeceueHuu MeIMaH TPEyroJbHUKA.

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

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt mnomodus. I[IpusHaku momoOUs
TpeyroJbHUKOB. IIprMeHeHne nomo0us TpPU PEIIEHUH TEeOMETPUUECKUX U
MIPAKTUYECKUX 3a/1a4.

IL1omaas

[Tonsitue o mmomanu. CBolcTBa IUIOMIAEH TEOMETPUYECKUX (UTYP.
[Tpocreiimue Gopmyibl A MIIOLWAAN TPEYroJbHUKA, TapajjienorpamMmma, pomoa u
Tpaneuuu. [nomanu nogoOHbIX ¢uryp. OTHOILIEHHE TIOMIAAEH TPEYTOJIbHUKOB.

Teopema IIugaropa

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

DJIeMeHThI TPUTOHOMETPHUH

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

Yribl 1 4eThIPEXYTOJILHUKH, CBS3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M IEHTpalbHBIE YIJIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPIOW.
Yrael MeXay XOpJaMHM M CEKyLIMMH. BIMCaHHbIE W ONMCAaHHBIE OKPYKHOCTHU
TPEYroJIbHUKAa M YeThIPEXYroJbHUKU. CBOWCTBA M NPU3HAKK BIMCAHHOTO
4eTBIPEXYTOJIbHUKA. B3auMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>XHOCTel. O01Me KacaTelabHbIE K ABYM OKPYXHOCTSIM.

9 KIIACC

Pemienue TpeyroJibHUKOB

Cunyc, KocuHyc, Tanreic yrmioB ot 0° mo 180°. OcHoBHOe
TPUTOHOMETPUUECKOE  TOMKIIECTBO. @opmynbel  npuBencHus.  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, pomo6a, tpaneuuud. Popmyna ['epona. dopmyna muomanu
BBIITYKJIOTO YETHIPEXYTOJIbHUKA.

IToxoOue TpeyroiLHUKOB

Xopapl W MOAOOHBIE TPEYrOJbHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOW. [IpruMeHeHne Ipu pereHur reOMETPUYECKUX
3agayd. Teopembl UeBbl U Menenas. [lonstue o roMmoreTnu.

MeTtoa koopauMHaT

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

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

BexTopbl

BekTopbl Ha miockocTu. ClOXEHHWE M BBIYMTAHHME BEKTOPOB — IpaBUiia
TPEYroJIbHUKA U NapajuiesorpaMma. ¥ MHOKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BeKkTOpa. CJIOKEHUE 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
JEKapTOBbIX KoopauHaTaxX. JUCTpHOYTHUBHOCTh CKaJSPHOTO IPOU3BEACHUS.
CkansipHO€  TpOW3BEACHUE M  MNpOEHUpOoBaHHE. [IpUMEHEHuEe CKaIIpHOro



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

JIJIMHA OKPY/KHOCTH M INIOLAAb KPYyra

[IpaBunpHBIE MHOIOYroJbHUKHM. JlnuHa oOkpyxkHOcTH. ['pamycHas wu
paguaHHas Mepa yria, BBIYMCICHHE JUIMH Iyr OKpyxkHocTeil. Ilmomane xpyra,
ceKTopa, cermeHTa. Mcropudeckue cBeieHrs 00 M3MEpEHUH IJIMHBI OKPYKHOCTH U
IUIOLIAU KpyTa.

JIBMKeHUsI TUIOCKOCTH

IlenTpansHas cummerpus. LleHTpanbHO-cumMMeTpuuHble (purypsl. [ToBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[Tonsitue nBwkeHuss u ero cBoicTBa. PaBenctBo ¢uryp. IlposiBrenus
CUMMETPUM B IPUPOJIE, JKUBOIIMCH, CKYJIBOTYype, apxuTekrype. Kommozunmuu
JNBUKEHUH (mpocTeiimue npumMepsl). [[pumMeHeHne B reoMeTpU4ecKiX 3a1a4ax.



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) maTpMoOTHYECKOT0 BOCIIUTAHUS

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

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

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

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCcTHE€ B pEIICHUU MPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBHUAYAIBHON 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, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI 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 HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pPedICKCHH, IPU3HAHUEM 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 OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX MOCJEACTBHM ISl OKPYXKAIOLIEH Cpeabl, OCO3HAHUEM
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 KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

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;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIllMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaromierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aelcTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIsI 0000IIEHHS M CpaBHEHHUSI, KpUTEPUH ITPOBOJAMMOTO aHAJIN3a;



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

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKICHUSX, Mpeajaratb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BBIOMpATh CMOCO0 peleHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTUBOpEYHE,  MpoOJIeMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh MCKOMOE U JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHEHHE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOT0 OOBEKTa,
3aBHCHUMOCTE 00BEKTOB MEX 1y COOOI;

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

MPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATh
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

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

BBIOWpATh, aHAJM3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUIHBIX BUIOB B (JOPM MIPEICTABIICHNUS,

BbIOMpaTh (popMy mpenacTaBieHUss UHGOpPMAIMM M WILIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEeIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PECHHUS B
YCTHBIX W THCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO XOIy PEIICHUS 3a7adyH,
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 CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KWBaTh pa3jMuve W CXOJCTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MPEJICTABIISITh PE3yIbTaThl PEIICHUS 3a/1a4dH, SKCIICPUMEHTA, UCCIICOBAHMUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3amad
MIPE3EHTAIlN U OCOOEHHOCTEH ayIuTOPHH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI paOOT, JOTOBapHUBATHCH, OOCYKIATh IMPOIECC W PE3yJbTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPyNNOBBIX ¢GopMax paboThl (0OCYXIeHMs], OOMEH MHEHUH,
«MO3TOBBIE IITYpMbD» W UWHBIE); BBINOJHATh CBOIO 4YacTh pabOThl W
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 pelIeHHs ¢ YYETOM HMEIOIIMXCA pPECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

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

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHUH 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENHCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSM, OOBSACHATh MPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS 11€TTU, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

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

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00y4yenus B 7 kiacce 00y4arOmUnCs MOTyYUT CICTYIOMNE TPEIMETHBIC
PE3yIbTaTHI:

Pacno3sHaBaTh U3yY€HHbIE TIE€OMETPUYECKHE (QUIYpBI, ONpPENeisITh HX
B3aMMHOE pacCIOJIOKEHUE, H300paxkaTb I'€OMETPUUECKHE (UTYpBI, BBIIOJIHATH
YEpPTEKU IO YCIOBUIO 3anaud. M3MepsATh JMHEWHBIE W YIVIOBBIE BEJIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YTJIOB.

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

CTpouTh 4yepTekKU K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3ajau.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMAaHbl, TMPOBEAEHHOW K  THIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3aa4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
¢ HUMH cexkymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK APYTOU MPSAMOM.

PewmaTe 3a1aun Ha KjeT4aTol Oymare.

[TpoBOAMTH BBIUMCICHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUEHUS
YyIJIOB B TIEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
MIEPECEUECHNH JBYX IMAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare npakTuueckue
3a/1a4M Ha HAXOXKJICHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIila U CEPEIUHHBINA MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThes noHaTHEM TeoMeTpruieckoro mecra touek (I'MT) npu
JI0Ka3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEIICHUH 3aa4.



@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPYXHOCTH, YBEPEHHO BIAJETh X CBOMCTBAMM. Y METh JOKA3bIBAaTh U NPUMEHSTh
ATH CBOMCTBA IIPU PELICHUU 3a/1a4.

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
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA 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, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIIEHUHA T€OMETPUUECKUX 3a/1a4.

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

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

K xoHmy oOyueHus B 8 Kkiacce o0OydaromIMHCA TMOJIYYUT CIEAYIOLIUE
IpeIMETHbIE PE3YyJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCSA MX CBOMCTBAMH TIPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Paznmuuats
IpU3HAKU M CBOMCTBA MapajuienorpaMmma, pom0a U npsMOYrojbHUKA, 10Ka3bIBATh
UX U YBEPEHHO NMPUMEHSTH NPU PEIICHUH F€OMETPUUECKHX 3ajau.

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

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, IPUMEHATh
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
CBOMCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TIOA0OMS TPEYroiabHUKOB, Kod(dduimueHnTa momodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTOJIbLHUKOB. VIMETh MpencTaBiIeHue o
npeoOpa3zoBaHuu MoAo0us U 0 MoaoOHBIX (urypax. Ilonb3oBaThCcsi MpU3HAKAMU
no00us TPEYroJbHUKOB TPU PEIICHHH TeOMEeTpUYecKuX 3amad. [loka3piBaTh U
IPUMEHATH OTHOILIEHUS MPOMOPLHUOHAIBHOCTH B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX.
[TpumensTh MOK0OME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W UCHONB30BaTh mpocTeilmue (GopMynbl A IUIOUIaad
TpeyrojbpbHHUKa, TapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0aMu) IUJIOMIAb TPEYroJdbHUKA M IUIOIIAAM MHOTOYTOJBHBIX (UTYD
(momp3ysch, TNIe HEOOXOMUMO, KaIbKYJISITOPOM). 3HATH OTHOIIEHWE TUIOIIAJCH



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

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
IpakTUYecKux 3axad. CTpPOUTh MaTEMaTHYECKYyI0 MOJEIb B IPAKTHYECKHUX
3aJlayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIIUHBI.

Biamerp mNOHATHEM BIMCAaHHOTO M LEHTPAIBHOIO YIUIA, YIia MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW W BIIMCAHHOM OKPYKHOCTH TPEYTOJIbHMKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA IIPU PELLICHUH 33/1a4.

[IpuMeHATh NOJIy4eHHBIE 3HAHUS Ha NPAKTHKE — CTPOUTh MAaTEMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHON JKU3HU U NIPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NOPUMEHEHUEM IMOAOOMS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

K xoHIiry oOyueHust B 9 kj1acce oOy4aromuiics MOIyyuT CIAEAYIONMEe MPEIMETHBIC
PE3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYrOJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBbIO KaIbKyJIATOPA) AJIUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

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

Jloka3pIBaTh TEOpPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, INPUMEHATH HUX A
HAXOXKJEHUSI PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY),
IIPU PELIEHWH TE€OMETPUYECKUX 3a1ad. [IpMMEHSTh MOJIydeHHBIE 3HAHMS IIPU
pelLIeHNHN NTPAKTUYECKUX 3a4a4.

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

NMers 1npeacTaBieHHE O TOMOTETHH, IPUMEHATb 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 W NPUMEHATH TEOPEMBI O IPOU3BEACHUHM 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 YJI€HA, MOHUMAaTh HUX TE€OMETPUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duImeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHMHEMHON (QYHKIUH. YMETh
pemaTh METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIIECHINKYJIIPHOCTBIO MPSAMBIX, IEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEPECEUYCHUs.

BeiBomUT M BIAAETh YpPAaBHECHUEM OKPYKHOCTHU. Mcmonb3oBaTh MeETON
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUU OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSHUS OT TOYKHM 1O MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAaX, UMETh IMOHATHE 00 OpUeHTHpoBaHHOW Mmomaau. [lonb3oBarbes
METOAOM KOOpAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro IIpU  pELIeHUU
FCOMETPUYECKUX U IIPaKTUYECKUX 3anad. lIpumeHATs Meron KoopauHaTr B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Branerp moHATHEM BEKTOpAa. YMETh CKJIAJbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaThb Ha YKCJIO, BIAJETh IPAaBUJIAMU TPEYTOJbHHUKA U IapajljiesorpaMma.
Biianerp NpakTUYECKUMU HMHTEPIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BrnaaeTe CI0KEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXEHHEM BEKTOpa Ha YUCJIO B KOOPJANHATAX.

Nmetp npencrapienue o 0a3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI 1O
O0asucy. PackiagpiBath BEKTOpPHl CHJI € TOMOIIBIO IPOELUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IIOIy4YeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Bianerp MOHATHEM CKalIspPHOTO NPOU3BENCHUS BEKTOPOB, MOHUMATh €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 YriaoB. PemaTe reoMeTpuyeckue 3agadd C MOMOUIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcrnomp30BaTh CKaISPHOE MPOU3BEAECHUE BEKTOPOB B
anredpanueckux u (pU3ndecKux 3agavax.

Biianers NMOHATUAMH NMPABWIBHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY’KHOCTH U PAJUaHHOW MEpPHI yIJia, BBIYUCIATH IJIOIIAIb Kpyra U
ero yacted. [lonumare cmbicn yucna m. [IpuMEHATH MOTydYEeHHBIE YMEHHS TNPHU
pEIIeHUN MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY>KHOCTH U ILIOIIAAUN KPYTa.

HNmeTts mpencraBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonute ocu, UEHTphl CUMMETpUHM (UTyp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMKM MPOCTEHIMX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS MIIOCKOCTH
IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeHATh NONyYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH VI 3a1a4 PEAIbHOU KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS



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



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Komrpomsusre  Mparrmucckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
Hauana reomerpuu. IIpocreitmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
W3mepenne reoMeTpudecKix BEIIMIHH
2 TpeyronbHUKH 19 1
3 [TapannensHocTs. CymMMa yriioB 15 1
MHOTOYTOJIbHUKA
[IpsiMoyTONBbHBIE TPEYTOJIBHUKHI
5) ['eomeTprueckue HepaBEeHCTBA 1
OxpyxHOCTb. [ 'eomMeTpruyeckue mecta
6 To4ek. ITocTpoenus ¢ moMOIIBIO UPKYJIS 18 1
W JINHEHKU
7 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS 10 1
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE

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

NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe

padoTshI padoThI pecypen

YeThIpEXyTroJbHUKU 22

[Monobue 16

[Tnomans 16

Teopema ITudaropa u Hauana 18 1

TPUTOHOMETPHH

VYTIIbI B 94eTBIPEXYTOLHUKH, CBSI3aHHBIE C 20 1

OKPYXHOCTBIO

HOBTOPeHI/Ie, 000011eHre, CUCTeMaTU3aIIHs 10 1

3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

KounyecTBO 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 [Tomobue TpeyroapsHUKOB 12 1
3 Meroa KoopAauHAT 10 1
4 BexTopsl 20 1
5 JlivHa OKPY>KHOCTH U IIJIOLIA/Ib Kpyra 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
y [ToBTOpEHME, 0606IIICHI:I€, 12 1
CUCTEMAaTH3aIHsl 3HAHHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Nen/m  Tema ypoka KonrTpoabsubie IIpakTuueckue Aara unpponbie
Bcero H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 HcTopust BOSHUKHOBEHUS U Pa3BUTHS 1
reoMeTpuu
5 HavanpHblie nonsaTus reomerpuu. Touxka, 1
psiMasi, OTpE30K, JIy4
3 HavansHnele nonsatus reometpun. Touxka, 1
psiMasi, OTPE30K, JIyd
ITonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTelIbCTBE, ONIPEACIICHUH, CBONCTBE, 1
MpU3HaKe
B3aumHoe pacronoxeHue Touek Ha
5 npsimoi. MizMepenue JUIMHBI OTpe3Ka, 1
paccTosiHUuE MEKIY TOUKaMU
B3anMHOe pacnonokeHue To4eK Ha
6 npsimoi. Mi3Mepenue JUIMHBI OTpe3Ka, 1
paccTosHUuE MEXKIY TOUKaMU
B3anMHOe pacnonokeHue To4eK Ha
7 npsimoid. Mi3Mepenue JUIMHbBI OTpe3Ka, 1
paccTosiHue MEKy TOUKaMH
8 [TonymnockocTs 1 yroy. Buasl yrios. 1
N3mepenne BeNM4rH yIiioB
9 [TonymiockocTs 1 yroia. Buzs! yrios. 1




N3mepenue Benu4rH yrioB

[TonymnockocTs U yroi. Bujsl yrios.

10 N3mepenue Benu4rH yriioB
BeprukanbHble 1 CMEKHBIE YIJIBL.

11 [TapannensHbIC U IEPIICHIUKYISIPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YIIIBL.

12 [TapannensHbIC U IEPIICHIUKYISPHBIC
psIMbIE
BeprukanbHbie U CMEXKHBIE YTIIbL.

13 [TapannensHble U IEPIICHIUKYIISIPHBIC
MpsIMbIE
BeprukanbHble U CMEKHBIE YIJIbL.

14 [TapatenpHble U IEPIICHINUKYIISPHBIE
MpsIMbIE
BeprukanbHble U CMEXKHBIE YIJIBL.

15 [TapannensHble U EPHIEHIUKYISPHBIE
MpsIMbIE

16 buccexrpuca yria

17 buccekrpuca yrna

18 buccekrpuca yria

19 Jlomanas. Busel tomanbix. /nuHa
JIOMaHOU

20 Jlomanas. Buasl nomansix. /nuHa
JIOMaHOU
MuoroyronsHuku. [Tepumetp

21 MHOTOYToJibHUKA. [[OHSTHE O BEIMYKIIBIX

W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX




22

MuoroyronsHuku. [lepumerp
MHOIOyrojbHuKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

23

MuoroyronsHuku. [Tepumerp
MHOTOYyToJbHUKA. [TOHSITHE O BBIMYKJIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

24

25

26

Muoroyronsuuku. [lepumetp
MHOTOYToJbHUKA. [[OHSTHE O BBITYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

MuoroyronsHuku. [lepumerp
MHOTOyrojbHuKa. [[oHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

WNucTpyMeHTHI 11 U3MepeHuil u
MOCTPOEHUM

27

28

29

HNHCTpyMEHTHI 11 U3MEPEHUH U
ITOCTPOEHUHN

KonrtponbHas pabora o teme "Hauana
reomerpud. IIpocreiimue
reoMeTpuyeckue GUrypsl ¥ UX CBOMCTBA.
N3mepenue reomerpuueckux ¢puryp"

Menunana, 6uccekTpuca 1 BbICOTa
TPEYroJIbHUKA

30

Menuana, GuCCeKTpHUca U BbICOTA
TpEeyroJbHUKA

31

32

PaBeHCTBO TpeyroapHUKOB

IIepBblit 1 BTOPOM IIPU3HAKYU PABEHCTBA
TPEYroJIbHUKOB

33

[IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA




TPEYroJIbHUKOB

[TepBrIii 1 BTOPOM MPU3HAKK PABEHCTBA

34
TPEYrOJIbHUKOB

35 [TepBbIii 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

36 IIepBbIil M BTOpOM IPU3HAKKU PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX
CBOICTBa

39 PaBHOOe1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBa

40 [Ipu3Hak paBHOOEIPEHHOTO
TPEYroJIbHUKA

41 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJIbHUKA

42 Tperwnii npru3HaK paBeHCTBA
TPEYTrOJIbBHUKOB

43 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB

44 Tperunii npu3HaK paBeHCTBA
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBOI CUMMETPHUEN.

45 [IpuMepsl cCHMMETpPHH B OKpYKarOLIEM
MHpe

46 @urypsl ¢ 0CEBO CUMMETPHUEH.

[IpuMepsl CHMMETPHH B OKpYKarOLIEM




MUpE

KonTponbnas pabora no teme

47 " | 1
TpeyroapHUKH

48 [TapamiensHOCTH TPSAMBIX 1

49 CBoiicTBa U IPU3HAKH MAPaJUICTHHBIX 1
MPSIMBIX

50 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
HPSIMBIX

51 CBoiicTBa M IPU3HAKH MTaPALICITBHBIX 1
HPSIMBIX

59 CBoiicTBa M MPU3HAKH MMaPaALIEITBHBIX 1
MIPSIMBIX

53 CBoiicTBa M IPU3HAKK MapaLIEIbHbBIX 1
IPSIMBIX

54 CBoiicTBa M IPU3HAKH MTaPATLICITBHBIX 1
MPSIMBIX

55 CyMMa yTiioB TpeyroJibHIKa 1

56 CymMma yriioB TpeyrojibHUKa 1

o7 Breminue yriel TpeyrojabHHAKa 1

58 BHemHue yriel TpeyrojapHuKa 1
CymMma BHYTpPEHHHX YIJIOB

59 MHOTOYTOJIFHUKA U CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHHKA
CymMa BHYTpPEHHHX YIJIOB

60 MHOTOYTOJIFHUKA H CyMMa BHEIITHHX 1
YIJI0B BBIITYKJIOTO MHOTOYTOJTbHUKA

61 CymMma BHYTpPEHHHX YIJIOB 1




MHOT'OYT'OJIbHUKAa U CyMMa BHCITHUX
YT'JIOB BBIITYKJIOT'O MHOI'OYT'OJIbHUKA

KonrponsHas pabora o reme

62 "IMapamnensHocTh. CyMMa yIiioB
MHOIOYyIroJbHUKa"

63 [Ipu3naku paBeHCTBA MPAMOYTOIbHBIX
TPEYroJIbHUKOB

64 [Ipu3naku paBeHCTBA MPSAMOYTOIbHBIX
TPEYroJIbHUKOB

65 [eprieHAUKYIISAp ¥ HAKITOHHAS
CBOICTBO MeIMaHBI MIPSIMOYTOJIBHOTO

66 TpEeyrojbHUKa, TPOBEAEHHOHN K
TUIOTEHY3€e
CBoiiCTBO MeMaHbI MPSIMOYTOIBHOTO

67 TpEeyrojbHUKa, TPOBEAEHHOHN K
TUIIOTEHY3€e

68 [IpsAMOYTONBHBIN TPEYTOJIBHUK C YTJIIOM B
30 rpamaycoB

69 [IpssMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpamycos

70 CooTHolIeHUsI MEXIY CTOPOHAMU U
yriaMH TPeyrojJbHUKa

71 CooTHoOMIEHNs MEXKy CTOPOHAMHU U
yIIIaMA TPEYroJIbHHUKA

79 HepaBeHCTBO TpeyroibHHKA.
HepaseHncTBo 0 q1iimHe nomaHon

73 HepaBeHCTBO MeXly MEpHIEHAUKYISIPOM

U HaKJIOHHOH. PaccTosiHre OT TOYKH A0




IpsAMON

KonTponbnas pabora no remam

74 "IIpsiMOyrONbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBA"

75 OKpy>XHOCTb, XOp/Ibl U TUAMETPbI, UX
CBOICTBa

76 OKpy>XHOCTb, XOPJIbl U THAMETPBI, UX
CBOICTBa
B3anMHOe pacnonokeHue OKpyKHOCTH U

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

78 npsmoii. KacatenbHas u cexymas K
OKPY>KHOCTH
B3aumMHoe pacrnosiokeHre oKpy>KHOCTU U

79 npsimoi. KacaTtenbHas u cexyias K
OKPY>KHOCTH

80 OKpy>KHOCTb, BITUCAHHAS B YT'OJI

81 OKpyKHOCTb, BIIUCAHHAS B YIOJ
[TonsATHE O rEOMETPUUECKOM MECTE

82 Touek. [Ipumepsl reoMeTprYECcKIX MeCT
TOYEK Ha MJIOCKOCTH
[TonsATHE O TEOMETPUUIECKOM MECTE

83 Touek. [I[pumMeps TeOMETPHUECKIX MECT
TOYEK Ha IIIOCKOCTH

84 OmnucanHast OKpY>KHOCTb TPEyroJbHHKa,
€€ eHTp

85 OmnucanHast OKpY>KHOCTb TPEyroJbHHKa,




€€ UEHTp

86

87

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
peIICHUH I'COMCTPHUYCCKUX 3a1a4

MeTO,I[ TCOMETPHUICCKUX MECT TOYCK ITPU
PEIICHUU I'€OMCTPHUICCKUX 3ada4

88

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

89

90

91

MGTO,I[ TCOMCTPUUCCKUX MECT TOYCK IIPpHU
peIICHUU ITr€COMCTPUYCCKHUX 3a1a4

O60cHOBaHMS MPOCTEUIITNX TOCTPOCHUI,
JTamnbl 33]]a44 HA TIOCTPOEHUS, pEIICHHE
3aJla4 Ha IOCTPOCHUE IIUPKYIIEM U
JIMHEUKOU

O0ocHOBaHUS MPOCTEUINX TTOCTPOCHUH,
JTamnbl 3aJa4X Ha [IOCTPOEHUS, PEIICHHE
3a/1a4 Ha IIOCTPOEHUE LUPKYJIEM U
JIMHEUKOU

92

Kontponbnas paboTa mo teme
"Okpy>XHOCTh. [ 'eomeTpuieckue mecrta
Touek. [TocTpoeHus ¢ MOMOIIBIO ITUPKYIIS
U JTUHEeWKH"

93

[ToBTOpenue u o6o61eHue. Pemenne
3a7a4, HIUTIOCTPHUPYIOLINX CBSI3U MEXKIY
pa3NUYHBIMM TEMaMH Kypca

94

95

[ToBTOpenue u 06061eHue. Pemenne
3a7a4, HIUTFOCTPHUPYIOIINX CBSI3U MEKITY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0meHue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

96

97

98

[ToBTropenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u 06o0meHue. Pemenue

3a/1a4, WUIIOCTPUPYIOIIUX CBSI3U MEXKILY
pa3IMYHBIMU TEMaMU Kypca

[ToBTOpenue u 06o0mEeHue. Permenue
3a]a4, HJUTFOCTPUPYIOIIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

99

[ToBropenue u o6o0meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

100

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

101

102

HToroBast KOHTpOJIbHASA paboTa
[ToBTOpenue u o6o61eHue. Pemenne
3a]a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3NUYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




8 KVIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBA
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
4 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBa
5 [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOMCTBA
6 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1
IIPU3HAKU U CBOMCTBA
7 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
3 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1
IIPU3HAKU U CBOWCTBA
9 [IpsimoyronbHUK, poMO, KBaJpat, Ux 1
MIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUSA TPEyrojbHUKA
11 CpenHsist TUHUS TPEYroJIbHUKA
12 Tpaneuus. PaBHoGenpenHas Tpanenus, eé 1

CBOICTBa U IIPpU3HAKH




Tpanenus. PaBnoOenpenHas Tpamemnus, eé

13 . 1
CBOMWCTBA U IPU3HAKU

14 [IpssMoyronbHas Tpanenus 1

15 Cpenusist TUHUS Tpaneun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema 0 IPONOPLUHOHAIBHBIX OTPE3KAX 1

19 TeopeMa 0 IpOMOPIMOHATILHBIX OTPE3Kax 1

20 LlenTp Macc TpeyroibHUKA 1

21 LlenTpanbHO-CUMMETPUYHBIE (DUTYPBHI 1

99 KonTponbhas padota no teme 1
"YeTbIpEXyroJpHUKN"

93 [Tomo6ue TpeyroibHUKOB, KOX(PPHUIIUEHT 1
1o100ust

24 [TonoGue TpeyroibHUKOB, KOAPPHUIIUEHT 1
noo0us

25 [Ipu3naku mo100Us TPEYroIbHUKOB 1

26 [Tpu3Haku mo100us TPEYroNbHUKOB 1

27 [Tpu3Haku mogo0ust TPEYroJIbHUKOB 1

28 [Tpu3Haku mo100us TPEYroNbHUKOB 1

29 [Ipu3naku mo100Us TPEYroIbHUKOB 1

30 [Tpu3Haku o100 TPEYTOIBHUKOB 1

31 [TpumeHeHne nogo0us MPH pelIeHUH 1
MPAKTUYECKHX 3a/1a4

39 [TpumeneHne mo00us IPH PeTICHUH 1
MPAKTUYECKHX 3a/1a9

33 [TpumeneHne no 00U PH pelIeHUH 1




IMPAaKTUYCCKUX 3aaa4d

[Ipumenenue moapooust Mpu perieHuH

34 MPAKTUYECKHX 3a/1a4

35 [Ipumenenue nogo0us Npu pereHuH
IIPAKTUYECKUX 3a/1a4

36 [TpumeneHne nog00us PH PeIICHUH
MPAKTUYECKHX 3a/1a4

37 BBenenue nouaTus npeodpazoBaHus
no1o0us 1 mot00HBIX GUryp

38 Kontponbnas padota nmo teme "Ilomooue"

39 [Tonstue nnowmaau. CBolcTBa MIIoIMIA e
reOMETPHUECKUX HUTyp

40 ITonsatue mromanu. CBolcTBa ILIOIIAAEH
reoMeTpHUecKuX puryp

41 [Tonstue nnowmaau. ColicTBa IIoImaaeh
reoMeTpHUECcKUX puUryp
[Ipocreiimue GopmMybl s TIIOMIATU

42 TpeyroJibHUKA, MapajuieorpaMmma, pomoa
U Tpamnenuu
ITpocreiime hopMysabl A7s MIIOLMIAIN

43 TpeyroJibHUKa, NapajuiesorpaMmma, pomoa
U Tpanenun
[Tpocreiime hopMysIbl 7S MIIOLIAIN

44 TpEyroJibHUKa, NapajuiesorpaMmma, pomoa
U Tpamneuun
[Tpocreitmme GopMyIbl A1 TUIOMIAANA

45 TpEyroJibHUKa, NapajuiesorpaMmma, pomoa

U Tparneuuunu




[Tpocreiimme hopMyIIbl 7S TUIOIIATH

46 TpEeyroJibHUKA, TapajuiejorpaMmma, pomoa 1
U Tparenuu
[Tpocreiimme hopMyITbl s TUIOIIA TN

47 TPEyroJibHUKA, apajuierorpaMmma, pomoa 1
U Tparenun
[Ipocreiimme GopMyIIbl AJIs IIIOIIA N

48 TpEeYroJbHUKa, apaienorpaMmma, pomoa 1
U Tparenuu
[Ipocreiimue hopMynbl A7 TIIOMIATU

49 TpeyrojbHUKa, MapaiienorpamMmma, pomoa 1
U Tparenuu
[Ipocreiimue hopMynbl A7 TIIOMIATU

50 TpeyrojbHUKa, MapauienorpamMmma, pomoa 1
U Tpareuuu

ol [Tnomanu nonobHbIX GUryp 1

52 [Tnomaau nogo6HBIX GUryp 1

53 [Tnomaan mogoOHBIX Guryp 1

54 KonTponbnas pabota o teme "Ilnomans" 1

55 Teopema I[Tudaropa 1

56 [Tpumenenue Teopemsl [Tudaropa npu 1
pEIIeHNY TPAKTHYECKUX 3a1a4

57 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNH MTPAKTHYECKUX 3a71a4

58 [Ipumenenue Teopemsl [udaropa npu 1
pEIIeHNN TPAKTHYECKHX 33124

59 [Tpumenenue Teopemsl [Tudaropa npu 1

PEIICHUHN MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [Iudaropa npu

00 pELICHUH IPAKTUYECKUX 3a/1a4

61 IIponopuroHanbHbIE OTPE3KU B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

62 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

63 IIponopuroHanbHbIE OTPE3KU B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponoprroHanbHbIE OTPE3KH B
PSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopunoHanbHbIE OTPE3KH B
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [IponopuronanbHbIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
Cunyc, KOCUHYC, TAHT€HC M KOTAaHTeHC

67 OCTpPOTO yTJIa MPSIMOYTOIEHOTO
TPEyroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

68 OCTPOTrO yTja NpsIMOYTOJIbHOTO
TPEyroJIbHUKA
Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC

69 OCTPOTrO yTjia NpsIMOYTOJIbHOTO
TPEyroJibHUKa

20 Tpuronomerpuveckre GyHKIIUU YTIIOB B
30°, 45° u 60°

71 Tpuronomerpuueckre GyHKIUHU YIIOB B
30°, 45°u 60°

72 KonrtponsHast pabora o teme "Teopema




'

[Tudaropa u Havyana TpuroHoMeTpun’'

73 Bnmcanubie u IEHTpaIbHBIC YTIIbI 1

74 BrucanHnble U LIEHTpaIbHBIE YIUIbI 1

75 BrucanHnbie U LIEHTpaIbHBIE YIUIbI 1

76 Bnmcanubie v IEHTpaIbHBIC YTIIbI 1

77 VYron Mexay KacaTeJbHON U XOpJon 1

78 VYron Mexay KacaTeJIbHOW U XOpI0i 1

79 VYTIIbI MEXKIY XOPJIaMHU U CEKYIITUMU 1

80 VYTIubl MeXAYy XOpJaMu U CEKYIIUMHU 1

81 BrircanHbie 1 OTIECaHHBIC 1
YEeTBIPEX YT OJIbBHUKU

82 Brnucannble u onrcaHHbIe 1
YEeThIPEX YT OJIbHUKU

83 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIUCAHHOTO 1
YeTHIPEXYTOJIbHUKA

85 CBoiicTBa ¥ MPU3HAKK BIMCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBoiicTBa M MPU3HAKK BIMCAHHOTO 1
YeThIPEXYTOIbHUKA

87 B3anmHoe pacnonoxkeHue AByx 1
OKPY>KHOCTEHN

88 B3aumMHoe pacrnonoxxeHue aByx 1
OKpY>KHOCTEHN

89 Kacanne okpyxHOCTEN 1

90 Kacanwme oxpyxxHocTei




91

OOmme kacaTenbHbIC K IBYM
OKPY>KHOCTSIM

92

93

94

KonTponbHas pabota mo Teme "Yriasl u
YeTHIPEXYTOIbHUKY, CBSA3aHHBIE C
OKpPYKHOCTBIO"

[ToBTOpenue u 06o0meHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIIMX CBI3H MEKIY
pa3IuYHBIMU TEMaMHU Kypca

[ToBTOpenue u o6odmeHue. Pemenne

3aa4, WJUTIOCTPUPYIOLIUX CBA3U MCKAY
Pa3jIMIHbIMU TECMAMH KYypcCa

95

[ToBTropenue u o6o0mmeHue. Pemenune
3a/1a4, WUTFOCTPUPYIOIINX CBA3U MEKIY
Pa3IMYHBIMU TEMaMHU Kypca

96

[ToBTropenue u o6o0mmeHue. Pemenune
3aj1a4, WUTFOCTPUPYIOIIMX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

97

98

99

IToBTopenue n o6o61meHue. Pemenue
3aj1a4, WLTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

IToBTopenue n o6o61meHue. Pemenue
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o0meHue. Pemenue
3aj1a4, WLUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

100

[ToBTOpenue u 06061meHue. Pemenne
3a]a4, HIUTFOCTPHUPYIOIINX CBSI3U MEXKIY




pa3IMYHBIMU TEMaMU Kypca

101 Hrorosast koHTpobHAs paboTa 1
[ToBropenue u o6o0mmenue. Pemenue
102 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBLIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThbI padoThI pecypen
1 Cunyc, KOCMHYC, TaHTeHC YIriioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXJECTBO
3 @dopMyITbl TPUBEICHHS
4 ®opMyIibl TPUBEACHUS
5 Pemenne tpeyronsaukos. Teopema 1
KOCHHYCOB
6 Pemenue tpeyronsHukos. Teopema 1
KOCHUHYCOB
7 Teopema cunycoB 1
8 Teopema cuHycOB
Pemenne npaktuyeckux 3anad ¢
9 HCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
12 Pemenne npaktudyeckux 3anad ¢ 1




HCIIOJIb30OBAHHUEM TCOPEMEBI KOCUHYCOB U
TEOPEMBI CHHYCOB

Tpuronomerpudeckue GOpMyIbI IJIs

13 TUIONIA/IA TPEYTOJIbHHKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopmMyIbl 1Jis

14 TIJIOIIAIN TPEYTOJbHUKA,
napaiesiorpaMma
Tpuronomerpuyeckue GopMybl 1Jis

15 TUIOLIAIA TPEYTOJIbHUKA,
napajuieniorpaMma
Tpuronomerpuieckne GOpMyIIbI IS

16 TUIOLIA/IA TPEYTOJIbHUKA,
napajuieiorpaMma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDopMXJIa TUTONIA/IN BBIMYKIIOTO
YeThIPEXYTOIbHUKA

21 CI)opM}.{na IIJIOIIAU BBIITYKJIOTO
YeThIPEXYTOJIbHUKA

99 KonTponbhas padota no teme "Pemienue
TPEYroJIbHUKOB"

93 Xopbl U TOI00HBIE TPEYTOILHUKH B
OKPY>KHOCTH

24 Teopema o mpou3BeIEHUN OTPE3KOB XOP/]

25 Teopema 0 npon3BeIEHUHN OTPE3KOB XOP.

26 TeopeMbl 0 TpoW3BEICHUN OTPE3KOB




CEKYILNX

Teopembl 0 IPOU3BEACHUN OTPE3KOB

27 1
CEKYIIUX
28 Teopema o KBasipaTe KacaTeabHOMN 1
29 Teopema o kBagpare KacaTenbHON 1
30 Teopembr UeBbl 1 MeHemast 1
31 Teopemsl UeBbl 1 Menenas 1
32 Teopembr UeBbl 1 MeHemast 1
33 [TonsiTHIE O TOMOTETHH 1
34 Kontponbnas padota nmo teme "[logodue 1
TPEyroJbHUKOB"
YpaBHeHHE NPSAMON Ha TIIIOCKOCTH.
35 YrioBoi Ko3hPHUITUEHT ¥ CBOOOTHBIH 1
YJIeH, UX TEOMETPUUYECKUIN CMBICIT
YpaBHeHHE NPSIMOI HA TIIIOCKOCTH.
36 VYrinoBoii ko3 GUIIMEHT ¥ CBOOOTHBII 1
YJIeH, UX TEOMETPUUYECKUN CMBICIT
37 [TapamiensHOCTh U IEPICHIUKYIIIPHOCTD 1
MPSIMBIX (Yepe3 yriioBon KodpuimenT)
38 VYpaBHEHHE OKPYKHOCTHU 1
39 HaxoxneHne nepecedeHnit OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPIMHATAX
40 HaxoxeHue nepece4eHu OKpyKHOCTEN 1
Y TIPSIMBIX B KOOpIMHATAX
41 dopMya pacCTOSSHUSA OT TOYKH JI0 IPSIMO 1
42 [Imomane nmapamienorpaMma B 1

KOOpJMHATAX, TIOHITHE 00




OPUEHTUPOBAHHON IIOLIAIN

HpI/IMeHCHI/Ie METOJa KOOpAUHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPHUECKUX 3aauax

44 KontponbHas padota nmo teme "Meton
KoopauHat"

45 BekTops! Ha II0CKOCTH
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

46 MpaBUJIa TPEYTOJIbHUKA
napajuiesorpaMma
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB —

47 MIpaBUJIa TPEYTOJIbHUKA U
napajuieniorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CroxeHne 1 BBIYUTaHUE BEKTOPOB,

50 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATax
CrnoxeHre ¥ BBIYUTaHHE BEKTOPOB,

ol YMHO>KEHHE BEKTOpa Ha YHCIIO B
KOOpAMHATax

59 [TpumeHeHne BEeKTOPOB B (hU3HKE, IICHTP
Mmacc

53 [TonsTre o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BEeKTOPOB 10 0a3ucy

54 [TonsTue o 6a3uce (Ha MWIOCKOCTH).
PaznoxeHus BEeKTOpPOB 1o 0a3ucy

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH).




Paznoxenus BeKTOpoB 1o 0a3ucy

CkanspHoe Mpou3BeIeHHE BEKTOPOB,

56 Te€OMETPHUECKUI CMBICI U BHIPA)KEHUE B
JIeKapTOBBIX KOOPAWHATAX

57 JMcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CkansipHoe MpOU3BE/ICHUE U
MIPOELMPOBAHUE

59 [TpuMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB TSI HAXOXKJICHHUS JUTMH U YTJIOB

60 [IpuMmeHeHne CKaIsipHOTO MPOU3BEACHUS
BEKTOPOB JUISl HAXOXKACHUS UTHH U YTJIOB

61 [TpumMeHeHne CKaIIpHOTO POU3BEACHUS
BEKTOPOB I HAXOXKJICHHS JUTMH U YTJIOB

62 Pemenue reoMmeTprueckux 3agad ¢
MTOMOUIBIO CKAISIPHOTO MPOU3BEICHUS

63 Pemienue reoMeTpudeckux 3aaad ¢
MOMOIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [IpaBuibHBIE MHOTOYTOJIBHHKH,
BBIUMCIIEHUE X 3JIEMEHTOB

66 [IpaBuibHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

67 [TpaBuIHHBIE MHOTOYTOJIBHUKH,
BBIYUCIICHUE UX JIEMEHTOB

68 [TpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIUUCIIEHUE UX 3JIEMEHTOB

69 Yucno T v UTHHA OKPY)KHOCTH




70 Yuco T ¥ IMHA OKPY>KHOCTH 1

71 JlnvHa TyTH OKPYKHOCTH 1

72 JUInHa 1yru OKpY>KHOCTHU 1

73 Panuannas mepa yriia 1

74 Pannannas mepa yria 1

75 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
1 CETMEHTA)

76 [Tnomane Kpyra u ero 3IeMEeHTOB (CEKTOpa 1
1 CErMEHTA)

77 [Tnomans Kpyra u ero 3JeMEHTOB (CEKTOpa 1
U CETMEHTA)

78 Brruuciienue nepuMeTpoB | IUIOMIACH 1
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa

79 Beruncienue nepuMeTpoB | IUIOma e 1
¢buryp, BKIFOYAIOIIUX 3JIEMEHTHI Kpyra

80 KonTponbhas no reme "/[nuna 1
OKPY>KHOCTH M ILIOIAaab Kpyra"

81 LlenTpanpHasi cCHMMETpHS 1

82 IleHnTpasibHO-CUMMETPUYHBIE PUTYPBHI 1

83 [Tooport 1

84 OceBas cummerpus 1

g5 durypsi, (iI/IMMeTpI/I‘IHI)Ie OTHOCHTEIIEHO 1
HEKOTOPOH ocH

86 [TapannenpHblil IepeHoOC 1

87 IToHsATHE IBM)KEHUS U €0 CBOIICTBA 1

88 PaBenctBo ¢uryp 1

89 [IposiBieHNsT CHMMETPUH B TIPUPO/JIE, 1




JKUBOIIUCH, CKYJIBIITYpE, apXUTEKTYype

90

91

Kommnosumuu asuxeHuit (mpocTenme
IIPUMEPHI)

[ToBTOpenue u 06o0meHue. Pemenue
3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY
pa3IMYHBIMH TEMaMH Kypca

92

[ToBTrOopenue u o6o0mmenue. Pemenue
314, WLTFOCTPUPYIOIINX CBA3U MEXKIY
Pa3IMYHBIMU TEMaMHU Kypca

93

[ToBropenue u o6o0menue. Pemenne
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMAMU Kypca

94

95

96

[ToBTOpenue u 06o0mEeHue. Permenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o61meHue. Pemenue
3a1a4, WIUTFOCTPUPYIOLINX CBS3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u o6o61eHue. Pemenne
3a71a4, WUTFOCTPUPYIOIINX CBSI3H MEXKIY
Pa3IUYHBIMHE TEMaMH Kypca

97

[ToBTOpenue u o6o61eHue. Pemenne
3a7a4, HIUTIOCTPHUPYIOUINX CBSI3U MEXKIY
pa3NUYHBIMM TEMaMH Kypca

98

99

[ToBTOpenue n o6obmenue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBI3H MEKIY
pa3IUYHBIMU TEMaMU Kypca

IToBTropenue u o6o0menue. Pemenue




3aJ1a4, WUTIOCTPUPYIOIIMX CBA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

[ToBTropenue u o6o0mmenue. Pemenue

100 3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3U MEKTY 1
pa3TUYHBIMU TEMaMHU Kypca
101 HroroBast koHTpobHAs paboTa 1
[ToBTrOopenue u o6o0mmenue. Pemenue
102 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







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

1. 'eometpus : 8,9 kacc : yueOHUK JIJIs ydanuxcsi o01ieo0pa3zoBaTeIbHbIX
yupexaennii / A.I'. Mepsmsk, B.b. [Tononckuii, M.C. SIkup. — M. : Bentana-
['pad, 2018.

2. 'eometpus : 8,9 knacc : IMJAKTUYECKUE MaTepUaibl : COOPHUK 3a7a4 U
KOHTpPOJIbHBIX padot / A.I'. Mep3nsik, B.b. ITononckuii, M.C. Axup. — M.
:Benrana-I"pad, 2018.

3. 'eometpus : 8,9 knacc : pabouas tetpans / A.I'. Mepsnsik, B.b. [lononckuit,

M.C. Sxup. — M. : Benrana-I'pad, 2019.

METOAUYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA
. 'eometpus : 8,9 kiacc : meroguueckoe nocooue / A.I'. Mep3ssik, B.b.

[Tononckuii, M.C. SIxup. — M. : Benrana-I'pad, 2019.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Pemry OI'D, POIII






		2023-09-22T19:12:41+0700
	Шумачкова Ольга Александровна




