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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJMH W3 OCHOBHBIX PAa3/EliOB IIKOJIBHOM MAaTeMaTHKH,
MMEIOIINNA CBOEH LEIbI0 00ECIEeUnTh M3YyYEHUE CBOMCTB M Pa3MEpoB (QUIyp, HX
OTHOUIEHUHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAETCS Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JuHUI0. L[eHHOCTh M3yueHHs reoMeTpUH Ha YpOBHE OCHOBHOTO
oOmiero o0pa3oBaHUsl 3aKIIOYAETCA B TOM, YTO OOYYaIOIUNUCS YUUTCS MPOBOAUTD
J0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTH JIOTHYECKHE YMO3AKIIIOUEHHUS, JOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPHOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCykJieHuss «OT TMPOTHUBHOTO», OTIMYaTh CBOMCTBA OT TMPU3HAKOB,
dbopmynrpoBath oOpaTHble yTBepkIeHus. (Ocoboe 3HaueHHE JoKazaTelibHas
JIMHUS UMEET IS YIIIyOJIEHHOTO N3YYEHUsI MAaTEMATHUKHU.

Llenpro n3yuyeHus TEOMETPUU SIBIISIETCS HCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTA
IPU PEIICeHUH KaK MaTeMaTH4YeCKUX, TaK U MPAKTUUYECKUX 3aJ1ad, BCTPEUYAIOITUXCS
B peanbHOM Ku3HM. OOyuwaromuicsa JODKEH  HAyYHUTbCS — ONPENENsTh
r€OMETPUYECKYI0 (DUrypy, ONUCHIBATH CJIOBAMHU YEPTEX WIM PUCYHOK, HAWTH
IUIOIAZAb  3E€MEJIBHOIO  y4acTKa, pPACCUMTHIBATH  HEOOXOAUMYKO  JUIMHY
ONTOBOJOKOHHOTO Ka0eyss win Tpedyemble pa3Mepbl rapaxa JUisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHASL JUHUS B W3YYEHUU T'€OMETPUHU.
[Ipu pemeHuun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIUKCA YYUTCS CTPOUTH
MaTeMaTU4eCKUe MOJEIW pEalbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJIUTH
BBIYHCIICHUS U OIIEHUBAThH JIEKBATHOCTD MOJYYEHHOTO pe3yJIbTaTa.

Oco6eHHOCTh Y4eOHOr0 Kypca YriIyOJaE€HHOI0 U3y4YeHHUS! TEOMETPUHU COCTOUT
B TOM, 4TO OOyYaroIIHecs HE IPOCTO 3HAKOMSATCS C ONPEACIEHHBIMU MTOHATUSAMH, a
YBEPEHHO OBIaJieBaloT UMH. CyIIeCTBYIOIIME TEMbl NMPOrpaMMbl 0a30BOro Kypca
reOMETPUU U3YyYaroTCs Ha OoJiee TITyOOKOM YPOBHE, a 00yJaronuecs: IpuoOpeTaroT
YMEHUS, MOMOTAIIMEe UM YBEPEHHO NPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXHBIX MPEIMETax, MPek/e BCero pu3nke u nHpHopMaTHke,
a TakXe IOJIb30BAThCS IOJTYYEHHBIMU 3HAHHMSIMU IPH PEIIEHUU MPAKTHUYECKHX
3a/ay.

CornacHo ydeOHOMY MmiaHy B 7-9 Kiaccax wu3y4aercss yriayOnEHHBIM
yueOHbI Kypc «I'eoMeTpus», KOTOPbIM BKIIOYAET CIETYIONINE OCHOBHBIE Pa3/Ieibl
conepxkanus: «Hawama  reomerpum», «TpeyronbHukm», «OKpyXHOCTBY,
«YetpipéxyronbHukmn», «I[logoduey, «neMeHTsl TpuronomeTpumny, «llnomanmny», a
Takke «MeTtoa koopauHaty, «BekTopb», «[IpeodpazoBaHus MIOCKOCTHY.

Ha wusyuenue yueOHOro kypca «l'eomerpusi» orBogutrcs 306 uvacoB: B 7
kiacce — 102 yaca (3 yaca B Henento), B 8 kinacce — 102 vaca (3 vaca B Hezielnio), B
9 knacce — 102 gaca (3 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hayana reomerpuu

Hctopuss BO3HUKHOBEHHsS M pa3BUTHA reoMeTpuu. HavanpHble NOHATHA
reomerpun. Touka, mnpsmasi, orpe3ok, Jyd. [lonstue o0 akcuome, Teopeme,
JIOKa3aTebCTBE, ONPEACIICHUN.

B3auMHOe pacnosiokeHue TOueK Ha INpsMou. M3mepeHue mIMHBI OTpe3Ka,
PAcCTOSIHUE MEXAY TOYKAMM.

ITonymnockocts m  yros. Buael yrmos. HM3MepeHuwe BeIWYMH — YIJIOB.
BeprtukanbHble U cMexHbIE YIUibl. [lapauienbable U IEPIICHIUKYIISIPHBIE IIPSAMBIC.
Paccrosinue ot Touku 10 npsiMoui. buccektpuca yria.

Jlomanas. Buael nmomanbix. JlnmnHa momanoi. MHoroyronsHukd. [lepumerp
MHOI'OYrOJIbHUKA. [IOHSATHE O BBIIMYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBuuHble TMpeACTaBICHUS O PpaBEHCTBE QUIYP, HUX PACIOIOKEHHH,
CUMMETPHH.

IIpocrenmmue nmoctpoenus. MHCTpyMEHTHI [UIsl U3BMEPEHUN U TOCTPOCHHUI.

TpeyronbHuKH

Buasl TpeyrosbHUKOB: OCTPOYI'OJIbHBIE, IIPSAMOYTOJBHBIE, TYIIOYTOJbHBIE,
paBHOOEpEHHbIE, PpPaBHOCTOpOHHUE. MeauaHa, OuCCeKTpuUca M BbICOTA
TPEYTOJIbHHUKA.

PaBencTtBo TpeyronpHukoB. IlepBblidi W BTOpOM NPU3HAKKM PABECHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TPEYroJbHUKM W UX cBoicTBa. [Ipu3Hak
pPaBHOOEIPEHHOTO TPEyrojbHUKa. TpeTuil mpu3HaK paBeHCTBA TPEYTOJIbLHUKOB.

CooTHOLIEHUST MEXIY CTOPOHAMH M yIJIaMHM TpeyroyibHuUKa. HepaBeHCTBO
TpeyrosbHuKa. HepaBeHCTBO 0 JyiMHE JIOMAaHOM.

Cummerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOW CHMMETpPHH.
IIpuMepbl CUMMETPHH B OKPYKaIOILEM MHUDE.

IHapamienbHbie npsaMbie. CymMMa yrijioB MHOIOYIOJIbHUKA

[TapannenbHOCTh NPSAMBIX, HCTOPUYECKUE CBEIECHMS O nocrynare EBxnmna u
o ponu JloGaueBCKOro B OTKPBITUM HEEBKIMJIOBOM reomerpun. CBoWcTBa U
NPU3HAKK NapaJuleNbHbIX MpsMbIX. CyMMa yIJIOB TPEYrojbHUKAa. BHEMIHUE yIIibl
TpeyrojapHuka. CymMMa BHYTPEHHUX YIVIOB MHOTI'OYI'OJIbBHMKA M CyMMa BHEIIHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyroabHbIe TPEYroJbHUKH

[Ipu3Haku paBeHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB. llepnenaukynsp u
HaxJIOHHas. CBOMCTBO MEIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHON K
runorenyse. [IpaMoyrosbHbIil TPEYroJbHUK C yriioM B 30°.

OKpyxkHOCTH



[ToHATHSA OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXHOCTH M KpyTra: LIEHTp,
paauyc, quaMerp, XopJa, UX CBOMCTBA. B3auMHOE pacmnosoXeHne OKPYKHOCTH H
npssmor. KacarenmpHas M cexkymas K OKpYKHOCTH. OKpy»KHOCTb, BIMCAaHHAasl B
yroda. [IpocTeinnme nocTpoeHus ¢ TOMOIIBIO IUPKYJIS U JINHEVKH.

I'eomeTpuyeckune MecTa TOYEK

ITonsiTHE O reOMETPUUYECKOM MecTe TOYeK. [Ipumepsl reOMETpUYECKUX MECT
TOYEK HA TUNIOCKOCTH. bUCCEKTpHUca yriia U CEpeANHHBIN NEPIIEHINKYJIAP K OTPE3KY
KaK IeOMETpUYEeCKHe MecTa TodeK. OnucaHHas OKPYKHOCTb TPEYIrOJIbHHMKA, €€
LEeHTp. MeToa reoMeTpuYecKuX MECT TOYEK IIPU PEILIEHUU T€OMETPUYECKUX 3a/1a4.

ITocTpoeHus ¢ MOMOUILIO HMPKYJISI U JIUHEUKH

Ucropuueckue ceaenus. OOOCHOBAaHUSA MPOCTEUIIUX MOCTPOEHUH, 3Tallbl
3a/1a4M HA MIOCTPOEHUs, PEIIECHHE 3a7]a4 Ha IOCTPOCHHUE LIUPKYJIEM U JIMHEHKOM.

8 KUIACC

YeThIpEéXyroJbHUKU

[lapannenorpamm, ero mnpu3HaKM U cBoicTBa. IIpAMOyroiabHUK, poMmoO,
KBaJIpaT, UX MpU3HAKU M cBoiicTBa. Tpaneuus. PaBHoOeapeHHas Tpamneuus, €€
cBoiicTBa U npusHaku. [IpsmoyronbHas Tpaneuus. CpeHss JUHUASA Tpaeuuu.

Cpennss MHUSA TpEyrojbHHKA. MeETOJ y/IBOECHHs MEIHAHBl TPEYTOJIbHHKA.
Teopema o nepeceyeHUn MeUaH TPEYTroJbHUKA.

Teopema @aneca, Teopema O NPONOPIMOHAIBHBIX OTpe3Kax. Teopema
BapuHboHa 1)1 IPOU3BOIBHOIO YETHIPEXYTOIBHUKA.

[lenTpanbHO-CUMMETPUYHBIE (DUTYPBI.

IHoxooue

[lonobue TtpeyronbHUKOB, Kod(pduuueHnt noxodus. IlpusHaku nomOOUS
TPEYroJibHUKOB. IIpumMeHeHue nomo0usi NpH pELIEHWH TEOMETPUYECKHX U
NPAKTUYECKUX 3a]a4.

ILiomans

[lonsitue o mnomanu. CBolcTBa IUIOMIAIEH TI'€OMETPUUYECKUX (DUTYP.
[Ipocreitmue Gpopmyasl A7 MIIOMAAN TPEYroJibHUKA, MapaieiorpaMma, pomoa u
Tpaneuuu. Ilnomanu nogoOHeIX ¢puryp. OTHOIIEHKE TUIOIIAIEH TPEyTrOJIbHUKOB.

Teopema IIudaropa

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
MIPaKTUYECKUX 3a]a4.

JIeMEeHTbI TPUTOHOMETPHH

CuHyC, KOCHHYC, TQHI€HC U KOTAHT€HC OCTpPOro yria MPSMOYTOJIbHOTO
TpeyroyibHuKa. Tpuronomerpuueckue ¢ynkuuu yriaoB B 30° 45° u 60°.
[IponopuuoHaIbHBIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yriabl 1 4eTBIPEXYTOJILHUKH, CBSI3AHHbIE ¢ OKPY’KHOCTBHIO



BrnincanHble M LEHTpalbHBIE YIJIbI, YIOJI MEXKJYy KacaTeabHOU U XOPIOM.
Vel Mexay XOopJaMH U CEKyUIMMU. BrucaHHblE U ONMCAaHHBIE OKPY’KHOCTH
TPEYroJIbHUKAa M YeTbIpEXYrojJpbHUKH. CBOWCTBA M NPU3HAKU BIHCAHHOTO
YETBIPEXYTOJIbHUKA. B3auMHOE pacnoyioKeHHe [BYX OKpykHocTenh. Kacanume
oKkpy>xHOocTell. O0mue KacaTtelabHbIe K IBYM OKPYKHOCTSIM.

9 KUIACC

Pemienue TpeyrojJbHMKOB

Cunyc, kocuHyc, TaHreic yraoB ot 0° po 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOKIECTBO. @opMyJsIbl  TPUBEIACHUS. Pemenne
TPEyroapHUKOB. TeopemMa KOCHMHYCOB UM  TeopeMa CHHYCOB. Pemenue
IPaKTUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.
Pewenue 3a1a4 reOMETPUYECKON ONITUKH.

Tpuronomerpruueckue dopMynbl I [JIOW@AM  TPEYrOJbHHKA,
napajiesiorpaMmma, pombOa, Tpaneruu. ®Popmyrna ['epona. @opmyna rmIiomagu
BBIITYKJIOTO YETHIPEXYTOJIbHHKA.

Iloxo0ue TpeyroIbHUKOB

Xopapl W TOAOOHBIE TPEYTrONBHUKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEICHUN OTPE3KOB XOpJ, TEOPEMBI O IIPOU3BEICHUHM OTPE3KOB CEKYILMX,
TeopeMa O KBajJpaTe KacarenbHOU. [I[puMeHeHne Npu peleHn reoMeTpUYECKUX
3aga4d. Teopembl UeBbl 1 Menenas. [lonsitue o romoreTuu.

MeTtoa koopaAMHAT

VYpaBHeHUE MpsSMON HA TUIOCKOCTU. YTJIOBOM KOI(P(UIMEHT M CBOOOTHBIH
YIEH, MX TIEOMETPUYECKHUM CMbICHI. [lapaninenbHOCTh M NEPNEHAUKYJISIPHOCTH
NpsAMBIX (depe3 yriioBod K03 GUIMEHT).

VYpaBHeHHE OKpYXHOCTH. HaxoxkaeHue mnepecedeHnii OKPYKHOCTEH U
IpsIMBIX B KoopauHaTax. dopmyna paccTOSHUS OT TOYKM A0 Npsimou. Ilmomans
napajuiesiorpaMMa B KOOpAMHATaX, IMOHATHE 00 OPUEHTHMPOBAHHOM IJIOIIA[IH.
IIpuMeneHne MeTona KOOpAUHAT B MMPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKHUX
3a/1ayax.

BexTopsl

Bekropel Ha miockoctd. CHOKEHHME M BBIYMTAHUE BEKTOPOB — IIPaBUIIA
TPEYTOJBHUKA U MapajuiesiorpaMMa. Y MHOXKEHHE BEKTOpa Ha yucio. KoopanHaTel
BekTOpa. ClIOKEHHE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
KoopauHartax. [I[pumeHeHre BEKTOPOB B (PU3UKE, LIEHTP Macc.

[Tonsitue o Oa3uce (Ha IMIOCKOCTH). PasnokeHuss BEKTOPOB Mo Oasucy.
CkanspHO€ NPOU3BENECHUE BEKTOPOB, T€OMETPUUYECKUU CMBICI U BBIPAKECHHUE B
JIEKapTOBBIX KoopAauHatax. JucTpuOyTHBHOCTH CKaJNSIPHOTO IPOU3BEACHUS.
CkaisipHOE  TpOM3BEACHUE M INpoenupoBaHue. [IpuMeHEeHHe CKaIApHOTO



MPOM3BEICHUS BEKTOPOB JUISl HAXOXAECHUS JUIMH W yrioB. PemieHwue
F€OMETPUYECKUX 3a/1a4 C MOMOIIBIO CKAJIIPHOTO MPOU3BEICHHUS.

JIIMHA OKPYKHOCTH M IVIOMIAAb KPyra

[IpaBunbHbIE MHOTOYTrOJAbHUKH. JInmmHa OkpyxkHOCTH. I'pamycHas w
paaraHHas Mepa yriia, BbIUKMCIEHUE [UIMH JIyr OKpyxHocrteu. [lnomans kpyra,
CeKTopa, cermeHTa. Mcropuyeckue cBeieHust 00 M3MEPEHUH JUTMHBI OKPY>KHOCTH U
IJIOIIaau Kpyra.

JIBHKEeHM S TUIOCKOCTH

Lentpanbaas cummerpus. LleHTpanbHO-cuMMeTpudHble (GUrypsl. [1oBopoT.
OceBast cummeTpusi. OUTypbl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOW OCH.
[TapayutenbHBIN NIEpEHOC.

[lonsiTe nBwxeHHss U ero cBoiicTBa. PaBeHcTBO ¢uryp. IIposBienus
CUMMETPUH B IIPUPOAE, KUBOMIMUCH, CKYJIBITYype, apxurekrype. Kommozuuuu
IBUXKEHUH (mpocTeine npuMepsl). [I[puMeHeHre B reoMeTpUYeCKHUX 3a/1auax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «'EOMETPHUSI» HA YIJYBJIEHHOM YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE PpPe3yJbTATBI OCBOCHHUS MPOrpaMMbl MO MaTeMaTHUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

OPOSIBJIEHUEM HMHTEpeca K IMPOIUIOMY W  HACTOSIIEMY POCCHICKOU
MaTeMaTUKH, I[IEHHOCTHbIM  OTHOIIEHHEM K  JIOCTHXKEHHMSIM  POCCHMCKHUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEHN T'pakJIaHWHA M pealu3allii €ro
MpaB, TMPEJICTABICHUEM O MATEeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBIEHUH, MPOIEAYp TPakIaHCKOTo oO0IIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKICHHUIO 3TUYECKHUX MPOOJIeM, CBI3aHHBIX
C TPaKTUYECKUM IPUMEHEHHEM JIOCTHXKEHUM HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEIHLHOCTH YUEHOTO;

3) TPyA0BOI0 BOCTIMTAHMSI:

YCTAHOBKOW HAa aKTUBHOE Yy4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTEMATHUYECKOW HAIPaBIE€HHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTUYE€CKOIO
o0pa3oBaHHs Ha MPOTSHKEHMHM BCEM JKM3HM JJIs YCHEIIHOM NpodecCHOHAIbHOM
JESTENBbHOCTA M PA3BUTHEM HEOOXOJIMUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOCHUEM MHIUBUIYAILHON TPACKTOPUM 00Opa30BaHUs U KU3HEHHBIX TIJIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA:

CIIOCOOHOCTHIO K OMOIIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/au, PEIICHHWM, pacCyXICHUW, YMEHHUIO BUICTbH
MaTEMAaTHYECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

S) ueHHocTel HAYYHOI'O NMO3HAHUSA:

OpUEHTalMel B JACSATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayUYHBIX
NpEe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHs YENIOBEKA, MPUPOJILI U
oO1iecTBa, MOHMMAHUEM MAaTEeMaTUYECKOM HAayKH Kak cQepbl 4YeI0oBEYECKOU
JESATEbHOCTH, ATANoB €€ Pa3BUTHUS W 3HAYMMOCTH JJIsI Pa3BUTHS IUBWIM3ALINH,
OBJIJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYpOW KakK CpPeACTBOM
MO3HAHUS MUpPA, OBJIaJCHUEM HABBIKAMH HCCIIEI0BATENBCKON EATEIbHOCTH;

6) ¢usmyeckoro BocnuTanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
3MOLMOHAJIBHOIO 0JIArONOJIYYUs:



TOTOBHOCTBIO TPHUMEHSITh MaTeMaTHYECKHWE 3HAHUS B HMHTEPECaxX CBOETO
3I0pOBbsl, BEIEHHUS  3J0pOBOro  oOpa3a KM3HM  (30pOBOE  MUTAHUE,
cOaTaHCUPOBAHHBIM PEXUM 3aHATUM MW OTHbIXa, peryisapHas (Quznueckas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeGIEKCUH, MPU3HAHUEM CBOETO
MpaBa Ha OIMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) IKOJIOTHYECKOT0 BOCITUTAHMS

OpUEHTaIlMel Ha NMPUMEHEHHWE MAaTeMaTUYECKUX 3HAHUM JJIs pelieHus 3a7a4
B 00JIaCTH COXPAaHHOCTH OKpY>KArOUIeHl Cpeapl, IJIAaHUPOBAHMS MOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX IOCIEICTBUI I OKPYXKaIIIEH Cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTanuM K M3MEHSIOMIUMCS YCJIOBMAM COUMAJIBbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBHUSX HEOMPEEIEHHOCTH, IMOBBIIICHUIO
YPOBHS CBOEH KOMIETEHTHOCTU Yepe3 MPAKTUUECKYIO JeSTEIbHOCTh, B TOM YHCIIE
YMEHHME YUYUTHCS Yy JIPYTUX JIIOJIeH, MpUOOpEeTaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIUH U3 OTBITA IPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUH HOBBIX 3HAHWM, (HOPMYTUPOBATH UJIEH,
MOHSTHS, TUINOTE3bl 00 00BEKTaX W SIBICHUSX, B TOM YHUCJIE PaHEe HEU3BECTHBIX,
0CO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUN W KOMIIETEHTHOCTEH, IJIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CUTYallMI0O KaK BbBI3OB, TPEOYIOIIUNA KOHTPMEDP, KOPPEKTUPOBATH
MPUHUMAEMBbIC PEIICHUS W JCHCTBUA, (OPMYJIUPOBATh W OICHHUBATh PUCKH W
MOCJIEICTBUSA, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHs MpOrpaMMbl MO0 MaTEeMaTHKE Ha YPOBHE OCHOBHOTO
o01iero o6pazoBanus y oOydaroiierocs: OyayT copMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPHU3YIOITHECS OBJIaJICHUEM YHUBEPCAITbHBIMU
MMO3HABATEILHBIMU  JICUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JCHCTBUSMU U YHUBEPCAIBHBIMU PETYJISITUBHBIMU JCHCTBUSMU.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3zoBbie Jijornyeckue aeicTBUA:

BBISIBJISITh M XapPaKTEPU30BaATh CYIIECTBCHHBIC TPU3HAKKM MATEMATHYECKHUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN  MEXIy TMOHITHUSAMU, (POopMyIUpOBaTh
OmpeIeSICHUs] OHITUH, YCTAaHABIMBAThH CYILIECTBEHHBIN MPU3HAK Kiaccu(ukaiuy,
OCHOBAHUS JIJIsI 000OIICHHS M CPABHECHHMSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIPUHUMATh,  (QopMyIupoBaTh MU  TPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIE, €IMHUYHBIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUHS
B (hakTax, JAaHHBIX, HAOJIIOJACHUSAX U YTBEP)KICHUSIX, MpeAsiaraTb KPUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYUL;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3Ouparh J0Ka3aTelbCTBA MAaTEMaTHYECKUX YTBEPKIECHUM (MpSMbIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEJIbHO JOKAa3aTeIbCTBA MAaTEeMaTUYECKHUX
(bakToB, BBICTpaWBaTh apPryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPHUMEDHI,
MPUMEHSITh METOJI MaTeMaTHYEeCKONW WHAYKIMHA, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOMpATh CMOCO0 pelieHnus y4eOHOW 3adaud  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pELIEHUs, BbIOMpaTh HauOoJiee MOAXOASIIUA € y4€ToM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarejibckme AeiCTBUS:

HCIIOJIb30BaTh BOMPOCHl KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHMS,
dbopMyIupOBaTh  BOINPOCH,,  (PUKCUPYIOUIME  MPOTHUBOpEUYHE,  MpodiieMy,
CaMOCTOSITEJIbHO yCTaHABJIMBaTh WCKOMOE W JaHHOE, (OpMHUPOBATh THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTH IO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY JKCIIEPUMEHT,
UCCJIEIOBAHUE TIO0 YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00OBEKTOB MEXKy COOOM;

CaMOCTOSITENILHO (HOPMYIHPOBaTh OOOOIIEHUS W BBIBOJABI MO pE3yJbTaTaMm
MPOBEAEHHOTO  HAONIOACHHS, HCCIEOBaHUS, OKCIEPUMEHTa, OICHUBATH
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U O00OIIIECHHUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMpollecca, a TaKKE BBIIBUIaTh
MPEIOJIOAKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMHGOpPMAILMH, JaHHBIX,
HEOOXOIMMBIX JJIsl PEILICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
UH(OPMAITUIO PA3TUYHBIX BUIOB U (JOPM IMIPEACTABICHHUS,

BbIOMpaTh (opmy mpencrtaBieHuss UHGOpPMAIMM M WILTIOCTPUPOBATH
peliaeMble 3a/1auu CXeMaMu, JuarpaMmMaMu, HHOU rpaduKoi U MX KOMOMHAIIUSMU;

OIICHUBATh HAJEKHOCTH MHPOPMAIIUU O KPUTEPUSIM, MPEIJIOKEHHBIM HIIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIE 1eHCTBHS:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJACHHS B COOTBETCTBUU C YCIOBUSIMHU H
HeJsIMU  OOIIEHUS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pEHHS B
YCTHBIX W NMHUCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHUS IO XOJy pPEIICHUs 3a7adH,
KOMMEHTHPOBATh TOJIYYCHHBIA PE3YIIbTAT;

B XOJIe OOCYXXJIEHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAE€MOI TEMBI,
npoOyieMbl, pemaeMoil 3ajaud, BBICKA3bIBATh WJIEH, HAIIEJIEHHbIE Ha TIOHMCK
pEIICHMS, COIOCTABJIATh CBOM CYXKICHHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
auanora, oOHapy’KUBaTh Pa3iM4Me€ M CXOJCTBO MO3ULMK, B KOPPEKTHOWU (opme
(bopMyIUpPOBATh PA3HOTIIACHS], CBOU BO3PAKEHUS;

NPEJICTABIATh PE3yJIbTaThl PEIICHUs 3aJlauM, HKCIIEPUMEHTA, UCCIEIOBaHUS,
MPOEKTa, CaMOCTOSATENBHO BBHIOMpPATh (QopMaT BBICTYIUIGHHS C Yy4€TOM 3ajad
MPE3CHTALNN U OCOOCHHOCTEH ayAUTOPUH;

MOHMUMATh M HCIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYAITBLHON
paboThl MpU pelIeHWH Y4YeOHBIX MaTEMaTHYECKUMX 3a7ad, NPUHUMATh Ielb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBAaTh OPTraHU3allii0 COBMECTHON paboTHl,
pacmpenensits BUABI paboT, IOTOBAapHBATHCS, OOCYXIATh MPOIECC U PEe3yibTar
paboThI, 000011aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (0O0CyXAeHUS, 0OMEH MHEHHH,
«MO3TOBBIE IITypMBD» W HWHBIC); BBINIOJHATH CBOK 4YacTh pabOTBHl M|
KOOPJIIMHUPOBATh CBOM JCHCTBUS C JPYTUMU WICHAMH KOMAaHIbI, OIICHHBATh
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OONUH pe3yibTaT 0
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

PerynsiTuBHbBIE YHMBepcaJlbHbIe Y4eOHbIe AeiiCTBHA
Camoopranuzanus:

BBISIBJIATH MPOOJEMBI ISl PELICHUS B JKU3HEHHBIX M YUYEOHBIX CHUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAaX MPUHATHUS pelieHUu (MHIUBUIYaJIbHOE,
IpyIIOBOE);

CaMOCTOATEJIBHO COCTaBJIATh IUIAH, aJrOPUTM pEHIEHUS 3aJadd (MJIu €ro
4acTb), BBIOMPATh CHOCOO pelieHus ¢ Y4Y4ETOM HMEIOLIUXCS pEeCcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBaTh M KOPPEKTHPOBATH BAPUAHTHI
pelIeHuii ¢ y4éToM HOBOM MH(MOPMALIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

BJIAJIETh CIIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS IMpoLecca U pe3ysbrara
pEelIeHs] MaTeEMaTUYECKOM 3a]jauk, CAMOMOTHUBALIUU U PEPIIEKCUU;

NPEeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JI€ATEJIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB,
HalIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPE3YyJIbTaTa JAEATEIBHOCTH MOCTABIECHHON LENH U
YCIOBUSIM, OOBSICHATH MPUYMHBI JOCTHKEHUSI WIM HETOCTUKEHUS 11€TIH, HaXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BBIPAKATh 3MOLMHM NPU H3YYEHHH MaTEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAJIBHYIO OLEHKY PELICHHUS 3aJa4H.

NPEAMETHBIE PE3YJIBTATHI

K koHiry 00yueHus B 7 kj1acce 00y4aromuics MoayyuT CIeAyIolue MpeAMeTHbIE
pE3yNbTaThI:

Pacro3naBaTh W3y4deHHBIE TEOMETPUYECKHE (QUTYPBI, ONPENeNsiTh WX
B3aMMHOE PAaCMOJIOKEHHE, H300pakaTh T'e€OMETpUYECKHUe (UTYpHI, BBITIOIHSITH
YEepTeXKHU 10 YCJIOBHIO 3ajaud. M3mepsTh JUHEHHbIE W YIJIOBBIE BEJIMYUHBI.
Pemiats 3a71a4u Ha BBIYUCIIEHUE JIJTUH OTPE3KOB U BEJIUYUH YTJIOB.

JlenaTh TPUKHUAKY U OLIEHKY JMHEWHBIX W YTJIOBBIX BEJIUYUH IMPEIMETOB B
peaNbHOM >KU3HU, pa3MEpOB NPHUPOAHBIX OO0BEKTOB. Paznuuare pasmepsl 3THX
00BEKTOB T10 TIOPSIAKY BETUYUHBI.

CtpouThb 4yepTeKu K T€OMETPUUYECKUM 3a/1auam.

[Tonp30BaThCs MpU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, MCIOJIb30BAThH
NPU3HAKKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJIHLHUKOB TP PEIICHUH 3a]1a4.

[IpoBOAUTE JOTHYECKUE PACCYKACHHUSI C HCIOJIB30BAaHUEM T€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCs MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, TMPOBEAEHHOW K  TUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYTOJbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a/1a4.

OrnpenensiTe napamuieibHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTs napauieIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PacCTOSIHUN OT TOYEK OAHOM IIPSMOU 10 TOUEK APYTOM MPSIMOM.

Pemiats 3a1aun Ha KiieTyaTol Oymare.

[IpoBOANTH BBIYUCIICHUSI UM HAXOJUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TE€OMETPUUECKUX 3aJlayax C UCIOJb30BAaHUEM CYMMBbI VYIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NnepeceyeHrn JBYX IMapajlyIebHBIX MPSMBIX CeKylled. PemaTe mpakTuueckue
3aJlayd Ha HaXOX/ICHHUE YTJIOB.

Bnaners monsituem reomerpuueckoro mecra touek (I'MT). Omnpenensrs
OHMCCEeKTPHCY yIJIa U CEPEIUHHBIN NEPICHIUKYJIISP K OTPE3KY KaK T€OMETPUUECKHE
MecTta Touek. [lonp3oBaThest moHsITHEM reoMeTpruyeckoro Mecta Touek (I'MT) mpu
JI0Ka3aTeIbCTBE T€OMETPUUYECKUX YTBEPKJICHUN U TIPU PEILICHUH 3a]1a4.



@opMyIMpOBaTh ONpPEAECICHUs OKPYKHOCTH M Kpyra, XOpAbl M IUaMeETpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMU. Y METh JI0KA3bIBATh U IIPUMEHATH
ATU CBOWCTBA IIPH PEIICHUM 3a]1a4.

Bianerp NOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH, YMETH
HaXoAUTh €€ LeHTp. JloKa3bIBaTh U HUCIOJIb30BaTh (PAKTHI O TOM, YTO OMCCEKTPUCHI
YIJI0OB TPEYIrOJbHUKA NEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpPEAUHHBIC
MIEPIICHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OHOM TOUKE.

Bianers noHATHEM KacaTeNIbHOM K OKPY’KHOCTH, MOJIB30BATHCS TEOPEMOU O
IIEPIICHIUKYJIIPHOCTA KAacaTeNIbHOM M pajuyca, NPOBEAEHHOIO K TOYKE KAaCaHUS.
JIoKa3bIBaTh pPaBEHCTBO OTPE3KOB KACATENBHBIX K OKPYXKHOCTH, MPOBEAEHHBIX W3
OJIHOW TOYKH, U IPUMEHSATH 3TO B PELIEHUU T€OMETPUUECKUX 3a1a4.

Jloka3plBaTh W MPUMEHATH IPOCTEHIINE T'€OMETPUYECKHE HEPABEHCTBA,
IIOHUMATh UX IPAKTUYECKUN CMBICII.

IIpoBOINUTE OCHOBHBIE T€OMETPUYECKUE TIOCTPOEHUS C ITOMOILBIO [IUPKYJIS U
JIMHEWKH.

K xoniy oOyuenuss B 8 KJjacce o0Oy4aromuics TOJYYHUT CIEIYIONINE
pPEeIMETHbIE PE3YyJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHIBI YETHIPEXYTONHBHUKOB, MX DJIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH MPH PEIICHWH T€OMETPUYECKUX 3aaad. Pazmuyath
NpU3HAKU M CBOMCTBA MapajienorpaMmma, pom0a u npsMOYyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHATD MPU PEIICHUH T€OMETPUUECKHX 3a/1a4.

Hcnonp30BaTh CBOKWCTBA TOUKH MEPECEUCHUST MEIMAH TPEYToJdbHUKA (IIEHTpa
Macc) B PELICHHUH 3a/1a4.

Bnanerp noustueM cpenHed JUHUM TPEyroJIbHUKA M Tpaneuuu, IPUMEHSThb
UX CBOMCTBAa MpU PEIICHWU TeOMEeTpuueckux 3anad. Mcmonp3oBaTh TeopeMy
daneca 1 TeOpeMy O MPOMOPIUOHATBHBIX OTPE3Kax, MPUMEHSITh UX JUIS PEIICHUS
MPAKTHYECKUX 3aJad.

Pacno3HaBaTh II€HTpalIbHO-CUMMETPUYHbIE (UTYpPHl W HUCHOJIb30BaTh UX
CBOMCTBA MPH PELICHUU 3a]1a4.

Bnanetes moHsTHSMU 1OA00US TPEYTrOJABHUKOB, Ko3(duuueHta moaoodus,
COOTBETCTBEHHBIX 3JIEMEHTOB MOI0OHBIX TPEYTOJIHHUKOB. MIMETh MpencTaBiIeHune O
npeoOpa3zoBaHuu MOJ00MS U O MOAOOHBIX (purypax. [lomp3oBaThCs MpU3HAKAMU
noI00MsT TPEYTOJIbHUKOB MPU PEIICHUH T€OMETpUYeCcKuX 3aaad. Jloxas3wiBaTh U
MPUMEHSATH OTHOIIEHUS MPOMOPIMOHAIBHOCTH B MPSMOYTOJIBHBIX TPEYTOJIbHHUKAX.
[TpumensTh Mog00He B MPAKTUIECKUX 3a1adax.

BeiBonuTe W ucnonp30BaTh mpocTeiimue  GopMynbl IS [UIOUIAAU
TPEYroJIbHUKA, TapajljiesiorpaMma, poMOa U Tpaneuuu. Beraucnsate (pa3andHbIMU
cnoco0amMu) IMJIOWIAAb TPEYTroJbHUKA M IUIOMAJM MHOTOYTOJBHBIX (UTYpP
(monb3ysch, TA€ HEOOXOAMMO, KalbKyJISTOPOM). 3HATh OTHOIICHHWE IUIOMIAeH



NOJIOOHBIX (QUTyp M MPUMEHATH MPH peuieHuH 3afad. [IpuMeHsTh mojydeHHbIe
YMEHHUs B IPAKTUYECKUX 3aayax.

[lonb3oBaThess Teopemoit Iludaropa ayis pemieHUss TE€OMETPUUYECKUX U
IpaKTU4EeCKUX 3a1ad. CTpPOUTh MAaTEMAaTHYECKYI0 MOJEIb B MPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATEIBbHO JENaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Biiazerp mOHATHEM BIMCAaHHOIO U ILEHTPAJIBHOTO YIVIA, YyIJIa MEXILY
KacaTeJIbHOM U XOpJOM, ONMCAHHOW U BIMCAHHOM OKPYXXHOCTU TPEYTOJIbHUKA U
YETBIPEXYTOJIBHUKA, IPUMEHSTh UX CBOMCTBA MPH PELICHNUHN 3a]a4.

IIprMeHATH IONyYEHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJEJIN IS 3a/1a4 PEAIbHOU JKU3HU U NIPOBOJUTH COOTBETCTBYIOIUE BHIYMCIICHUS
C TOpPUMEHEHUEM TMOAO0OUS U TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJISITOPOM ).

K xoHniry 00yueHus B 9 kiacce o0ydaromuics MoayyuT Cleayolue MpeaMeTHbIe
pE3yJIbTaTHI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPBIX YIJIOB, YMETh HAXOAUTh C UX
MOMOIIBI0 PA3NUYHBIE BJEMEHTHI MPSAMOYIOJIBHOTO TPEYroJbHUKA («pelIeHue
PSIMOYTOJIbHBIX TPEYTOJIBbHUKOBY). HaxoauTh (¢ MOMOIIbIO KalbKYJISTOPA) JUTMHBI
Y yTJIbI 1J1S1 HETAOJIMYHBIX 3HAUYCHUM.

[Tonp3oBaThecs (popMysiaMu TPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIAECTBOM JUISI HAXOXJICHUS COOTHOLIEHHM MEXAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.

Jloka3pIlBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHUHYCOB, IPUMEHSTHh UX A
HaXO0XXJICHUSI Pa3IMYHBIX JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHHUKOBY),
IPU PEIIEHUH TEOMETPUUYECKUX 3aj1ad. [IpuMeHsATh mnoydeHHBbIE 3HAHHS IPU
pELIEHNHU MMPAKTUYECKHUX 3a]a4.

[IpuMEHATH TPUTOHOMETPHIO B 3aJ1a4ax Ha HAXOXKJICHHUE IIONIA N, BEIBOJUTD
U BJIQJACTh TPUTOHOMETPUYECKUMHU GOpMyJIaMHu [JIsl TUIOLIAIUM TpPEYroJibHUKA,
napajienorpaMma, pom0a, Tpamneiu, BEIBOAUTh U TPUMEHITh popmyiny ['epona u
dbopmymy IS TUIOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

Nmers mnpencraBieHne O TOMOTETHHM, NPUMEHSATH B  MPAKTUYECKUX
CUTYyalUsIX.

Hcnonb3oBaTk Teopemsl UeBbl 1 MeHenas pu peiieHuu 3a1ay.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIjaX, yIJlax MEXAYy XOpJaMH
(CeKylIMMHM) U yIiie MEXAY KacaTeIbHON U XOPJI0M MPHU PEIICHUN T€OMETPUIECKUX
3aga4. /loka3plBaTh U NPUMEHSTH TEOPEMBI O MPOU3BEICHUU OTPE3KOB XOpI, O
MIPOU3BEICHUN OTPE3KOB CEKYIIMNX, O KBAIPATE KACATEIbHOM.

Brnanets moHsiITHEM KOOpPAMHAT Ha IUIOCKOCTHU, paboTaTh C ypaBHEHHEM
NpsSIMOM  Ha IUIOCKOCTH. BraaeTs mNOHATUSIMHU yTioBoro koddduimeHta u
CBOOOJIHOTO 4YJIeHA, MOHUMATh WX T€OMETPUUYECKUN CMBICI U CBS3b YIJIOBOTO



kodddummenTa ¢ Bo3pacTaHMEM U YObIBAaHMEM JUHEHHOW QYyHKIUUA. YMETh
pemaTte METOAOM KOOpPAMHAT 3aJadyd, CBS3aHHBIE C NApPaUIEIbHOCTBIO H
NEPHEHANKYJIIPHOCTBIO TPSAMBIX, MMEPECEUYEHUEM MPSMBIX, HAXOXKJEHUEM TOYEK
MEpPECEUCHHS.

BbIBOIUT, W BIANETh YPAaBHEHHEM OKPYKHOCTH. lMcCronb3oBaTh METOJ
KOOpAMHAT ISl HAXOXKICHUS NEPECEUEHUN OKPYKHOCTEW U MpsAMbIX. BraaeTts
dbopMmynamMu paccTOSHMS OT TOYKH JO MPSAMOM, IUIONIAAM MapajuieiorpaMMa B
KOOpJIMHATaX, MUMETh MOHATHE 00 OpPUEHTUPOBAHHOW Iutomiaau. Ilombp3oBaThes
METOJOM  KOOPJIMHAT Ha IUIOCKOCTH, MPHUMEHITh €ro IpU pPELICHUU
F€OMETPUYECKUX U TMPAKTUYECKUX 3anad. [IpuMeHsTh MeToj KOoOpAWHAT B
MPaKTUKO-OPUEHTUPOBAHHBIX FTEOMETPUUYECKUX 3a/1ayax.

Brnanete moHATHEM BEKTOpa. YMETh CKJIaAblBaTh M BBIYUTATH BEKTOPBI,
YMHOXKaTh HAa YHWCJIO, BJIAJAETh IpPaBWJIAMH TPEYTrOJbHUKA M MapajuiesorpaMmma.
BiageTe NpakTUYECKUMH MHTEPHPETALMIMU BEKTOPOB. YBEPEHHO IOJIB30BAThCS
KOOpJIMHAaTaMU BeKTOpa. BiageTes ciloXeHHeM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA Ha YUCJIO B KOOPJAUHATAX.

Hwmets nmpencraBieHue o 6asuce (Ha miockoctu). PackiaapiBate BEKTOPHI 1O
0asucy. PackmanpiBaTh BEKTOpPhI CHUJI  C TOMOIIBIO MPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLIEHUH. [IpuMeHsATh TmoNydeHHble 3HAHUS B
MPOCTEUINX (PU3HUECKUX 3a/1a4ax.

Brnanete NOHATHEM CKaJIspHOrO IPOU3BEIEHUS BEKTOPOB, NOHUMAaTh €ro
F€OMETPUYECKAM CMBICII WU YBEPEHHO IOJb30BAThCA €r0 BBIPAKEHUEM B
JEKapTOBBIX KOOpAMHATaX. 3HATh JUCTPUOYTUBHOCTH CKAISIPHOTO MPOU3BEIACHUS
U €ro CBsI3b C MpoeuupoBaHueM. [IpuMeHsATh CKalsipHOE MPOU3BEAECHUE BEKTOPOB
JUISL HAXOXIEHUS JUIMH W YIVIOB. Pemiatb reoMeTpudeckue 3aJadyd C MOMOILBIO
CKAJIIPHOrO mpou3BeneHus. VCcnoib30BaTh CKAIIPHOE MPOU3BEIECHUE BEKTOPOB B
anreOpanyeckux u GU3NYECKUX 3a7a4ax.

Bnanete NOHATHSMHM NMPABHIBHOIO MHOTOYTOJIBHHMKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPY’KHOCTH M PaJMaHHON MEPBI YIUIA, BBIYUCIATH IUIOLIAAb Kpyra u
ero yacteil. [lonnmate cmbicn yucna m. [IpuMEHATH MOTyYEHHBIE YMEHHUS MpU
pEeIIeHUN MPAaKTUYECKUX 3a7ad. 3HaTh UCTOPUYECKHUE CBEACHHSI 00 U3MEpEeHUU
JUTMHBI OKPY>KHOCTH M IUIOIIA/IA KpyTa.

HNmets mnpenctaBieHHe O MpeoOpa3OBaHUU IJIOCKOCTH, O JIBHXKEHUSX.
Haxonute ocu, LEHTPhl CUMMETpUH (UTYp, LEHTPhl MOBOPOTa, HAXOIUTh
KOMITO3UIIMM MPOCTEHKNX npeoOpazoBanuil. [IpUMeHSTh ABMKEHHUS IUIOCKOCTH
IIPU PELIEHUU T€OMETPUUECKUX 3a/au.

[IpumeHATh MOJIyYeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MATEMATHYECKHUE
MOJENH JJISl 3a/1a4 pEAJIbHOW )KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYUCIICHUS



C TPUMEHEHHEM TOM00UsI W TPUTOHOMETPUYECKUX (PYHKIUN (TIONIB3YSACh, THE
HEO0OXO0JIUMO, KaJTbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ni/m :-[I;:rn;:;o;::me PAINIEIOn M TEM Beero Kontposasbubie | IlpakTHueckue f)lgl:)(::)o?al::lbﬂme
padoThI padoThI pecypebi
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpuyeckue (GUrypsl U X CBOICTBa. 28 1
N3mepenne reoMeTpuuecKux BETUYUH
2 TpeyrosbHUKN 19 1
3 [TapannensHocTs. Cymma yrioB 15 1
MHOT'OYTI'OJIbHUKA
4 IIpssMOyrosIbHBIE TPEYTOJIBHUKU 7
['eomeTpuyeckre HepaBeHCTBA 1
Oxpy>xHOCTb. 'eomeTpuyeckue mecra
6 Touek. [locTpoeHus ¢ mOMONIBIO ITUPKYJIS 18 1
U JINHEUKH
7 HOBTOPCHI/IG, 00o011eHue, CUCTEMaTH3AIHA 10 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 6 0




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
Ne i/ f::g:::;o;::me PAs/IeIon M Tem Beero Kontpoasubie | IlpakTuuecku f)lél;:)z)(:fa[::lbﬂme
padoThI e padoThI pecypesI

YeThIpEXYyTroIbHUKHI 22 1

[Tonobue 16 1

[Lmomans 16 1

Teopema [Tudaropa u nauana 18 |

TPUTOHOMETPUH

VYTIibl ¥ YeTBIPEXYTOIBHUKH, CBA3aHHBIE C 20 |

OKPY’KHOCTBIO

HOBToPeHI/Ie, 000011eH1E, CHCTEMATU3ALIHS 10 1

3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0




9 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne i/ f::rn:)(;};);::me PAIAIEIOn N TEM Beero KouTtposbubl IIpakTnueckue f:;l:)(fz)(:al::lbﬂue
e padoThbl padoThI pecypesI
1 Pemienue TpeyroapHUKOB 22 1
2 [TogoGue TpeyroJbHUKOB 12 1
3 Meroa koopArHAT 10 1
4 BexTopsbl 20 1
5 JInmuHa OKpY’>KHOCTH M IUIOHIAJb Kpyra 16 1
6 JIBM>KEHUS MIIOCKOCTH 10
7 [ToBTOpEeHME, 0606H1eH1iIe, 12 1
cUcTeMaTu3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0







IHOYPOYHOE IIJTIAHUPOBAHHUE
7 KUIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

HcTopust BOSHUKHOBEHMS U Pa3BUTHSA
reoOMeTpUHn

Hauanensie nonstust reomerpun. Touka,
npsiMasi, OTpE30K, Jy4

Hauanbnsie nonstust reomerpun. Touka,
npsiMasi, OTPE30K, Jy4

[TonsTue 06 akcuome, Teopeme,
JIOKa3aTelIbCTBE, ONPECICHUH, CBOMCTBE,
MIpU3HaKe

B3anMHoe pacrosioxkeHue Touek Ha
npsiMoii. Mi3Mepenue JuIMHbI 0Tpe3Ka,
paccTosiHuEe MEXAy TOYKaMU

B3aumnoe pacnionoxeHue Touek Ha
npsimoit. M3Mepenue JUIHbI 0Tpe3Ka,
paccTosHUE MEXy TOUKaMH

B3aumHoe pacnonoxeHue Touek Ha
npsMoid. MIamepenue JinHbl OTpe3Ka,
pacCToOAHHUE MEKAY TOUKAMU

[TonynnockocTs u yroiyi. Buasl yrios.
N3MepeHne BeIuyYuH yIiioB

[TonynnockocTs u yroiyi. Buasl yrios.




I/I3MepeHHe BCJIMYHUH YTJIOB

[TonynockocTs u yroiyi. Buasl yrios.

10 W3mepeHnue BeIMYMH YIJIOB
BeprukaibHble U CMEKHBIE YTIIbL.

11 [TapanienbHble ¥ EPIEHIUKYIIIPHbIE
psiMbIe
BeprukaibHble U CMEKHBIE YTJIbL.

12 [TapanienbHble ¥ EPIEHIUKYJIPHBIE
npsiMbIe
BeprukaibHble U CMEKHBIE YTIIBI.

13 [TapannenbHble U NEPIIEHIUKYIISPHBIC
psiMbIe
BepTukaibHble U CMEKHBIE YIIIBI.

14 [TapannenpHble U NEPIEHIUKYIISPHBIE
IpsIMbIE
BepTtukanbHble 1 CMEKHBIE YTIIHL.

15 [TapannenpHble U EPICHANKYISIPHBIE
psIMBIC

16 buccekrpuca yria

17 buccekrpuca yria

18 buccektpuca yrina

19 Jlomanas. Buael nomansix. [{nnnHa
JIOMaHOU

20 Jlomanas. Buasl nomansix. [{nnnHa
JIOMaHOU

21 MHuoroyronasauku. [lepumerp

MHOI'OYTOJIbHHKA. ITonsTHE O BBIITYKJIBIX




W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

22

MuoroyronasHuku. [lepumerp
MHOTOYTOJIbHUKA. [TOHATHE O BBITYKIIBIX
Y HEBBIITYKJIbIX MHOTOYTOJIbHUKAX

23

Mmuoroyronasauku. [lepumerp
MHOIOyrojpHUKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

24

Mmuoroyronasnuku. [lepumerp
MHOIOyrojbpHUKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

25

MHuoroyronasauku. [lepumerp
MHOTrOyrojbpHuKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26

NHCTpyMEHTHI 111 U3MEPEHUN U
MMOCTPOECHU I

27

NHCTpYyMEHTHI 111 U3MEPEHUN U
MMOCTPOECHU I

28

KonTponbhas pabora no teme "Hauana
reomerpun. IIpocreiimue
reoMeTpuyeckue GUrypsl U UX CBOICTBA.
W3mepenue reomerpuieckux Guryp"

29

Menuana, 6GuccekTpuca 1 BbICOTa
TpeyrojbHUKa

30

Menuana, 6GuccekTpuca 1 BbICOTa
TPEyroJbHUKa

31

PaBencTBO TPCYIr'OJIbHUKOB

32

IIepBbIil 1 BTOpOM IPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB




[lepBslii 1 BTOPOI MPU3HAKU PAaBEHCTBA

33 TPEYrOJIbHUKOB

34 [IepBbIil 1 BTOpOM IPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

35 IIepBbIil U BTOpOM IPU3HAKK PABEHCTBA
TPEYroJIbHUKOB

36 IlepBblil 1 BTOPOM IIPU3HAKU PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOe1peHHBIE TPEYTOJBHUKHN U UX
CBOICTBa

13 PaBHOOeIpeHHBIE TPEYTOJIBHUKH U UX
CBOICTBa

19 PaBHOOeIpeHHBIE TPEYTOJIBHUKH U UX
CBOMCTBA

40 ITpu3Hak paBHOOEAPEHHOTO
TpeyrojbHUKa

A1 ITpu3Hak paBHOOEAPEHHOTO
TpPEYrojabHUKA

4 TpeTuii npu3Hak paBeHCTBA
TPEYroJIbHUKOB

43 Tpetuii npu3Hak paBeHCTBA
TPEYroJbHUKOB

44 Tpetnii npu3HaK paBeHCTBA
TPEYroJbHUKOB
@urypsl ¢ 0CEBOM CUMMETPHUEN.

45 IIpuMepsl CHMMETPUH B OKpPYKaIOLEM

MUpe




@Urypsl ¢ 0CEBOM CUMMETPHUEH.

46 [Ipumepsl CHMMETPUHU B OKPYIKAIOIIEM 1
MUpe

47 KonTtponbhas pabota mo teme |
"TpeyronbHUKH"

48 [TapanienbHOCTb MPSIMBIX 1

49 CBolicTBa M NIPU3HAKH NapaJlIeIbHBIX 1
IPSIMBIX

50 CBolicTBa M IPU3HAKH NapaJlIeIbHBIX 1
IIPSIMBIX

51 CBolicTBa M IPU3HAKH MTapaJLIEIbHBIX |
IIPSIMBIX

57 CBolicTBa M PU3HAKH MTapaJIEIbHBIX |
IPSIMBIX

53 CBolicTBa M NPU3HAKH NapalIeIbHbIX 1
IPSIMBIX

54 CBolicTBa ¥ IPU3HAKH NapaJlIeIbHbIX 1
IIPSIMBIX

55 CymMmma yTJioB TpeyroJibHUKa 1

56 CyMMa yriioB TpeyroJibHHKa 1

57 BueuHue yrisl TpeyrojabHuKa 1

58 BuelHue yrisl TpeyrojabHUKa 1
CymMa BHYTPEHHHX YIJIOB

59 MHOT'OYI'OJIbHUKA U CYMMa BHELITHUX 1
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA

60 CyMMa BHYTPEHHUX YIJIOB 1

MHOTI'OYI'OJIbHHUKA U CYMMad BHCIIHUX




YTJIOB BBIITYKJIOT'O MHOI'OYT'OJIbHUKA

CyMMa BHYTpPEHHUX YIJIOB

61 MHOTOYTOJIbHUKA ¥ CYMMa BHEIITHUX
YTJIOB BBIITYKJIOTO MHOTOYT'OJIbHUKA
KonTponbHas pabota no teme

62 "[TapamnensHocTs. CyMMa yriioB
MHOT'OyTOJIbHUKA"

63 [Tpu3Haku paBeHCTBA NPAMOYIOJIbHBIX
TPEYrOJIbHUKOB

64 ITpu3Haky paBeHCTBA NPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB

65 [lepneHauKyIap U HaKIOHHAS
CBOMCTBO MeIMAHBI IPSIMOYTOJIBHOTIO

66 TPEYTOJIbHUKA, TPOBEAEHHON K
TUIIOTCHY3€
CBOMCTBO MeIMaHbl MPSIMOYTOJIBHOTO

67 TPEYroJIbHUKA, TPOBEAEHHON K
TUIIOTEHY3€

68 IIpsAMOYTONIBHBIN TPEYTOIBHUK C YIJIOM B
30 rpaaycos

69 [TpssMOYTONBHBIN TPEYTOJIBHUK C YTIIOM B
30 rpaaycos

70 CooTHoOILIEHUST MEXy CTOPOHAMH U
yIilaMH TPEYTOJIbHUKA

71 CoOTHOIIEHUST MEXly CTOPOHAMH U
yIilaMH TPEYTOJIbHUKA

72 HepaBeHcTBO TpeyroibHHKa.




HepaBeHcTBO 0 AyiiHE TOMaHOU

73

HepaBeHcTBO Mex Ay NeprneHANKYISIPOM
U HaKJIOHHOM. PaccTossHME OT TOYKH [0
MPAMOM

74

KonTponbHas padbora no temam
"[IpsiMmOyrobHBIE TPEYTOJIBHUKH'",
"I'eomeTpuueckue HepaBeHcTBA"

75

OKpY’KHOCTb, XOP/Ibl U TUAMETPBI, UX
CBOMCTBA

76

OKpY>KHOCTb, XOPAbl U TUAMETPBI, KX
CBOMCTBA

77

B3aumHoe pacnonoxeHne OKpy>KHOCTU U
npsmoii. KacarenbHas u cexymias K
OKPY>KHOCTH

78

B3anmHOe pacnonoxeHue OKpyKHOCTH U
npsmoil. KacarenbHas u cexynas K
OKPY>KHOCTH

79

B3anMHOe pacnonoxeHne OKpyKHOCTH U
npsiMoil. KacarenpHas U cexymias K
OKPY>KHOCTH

80

OKpY’KHOCTb, BIIUCAHHAS B YIOJI

81

OKPY)KHOCTL, BIIMCAHHAA B yI'OJI

82

[ToHsiTHE O TEOMETPUIECKOM MECTe
Touek. [Ipumepbl reoMeTpruecKux MECT
TOYEK Ha TIOCKOCTH

83

ITonsiTHE O FEOMETPUUECKOM MECTE
To4eK. IIpumepsl reoMeTpuyecKux MecT
TOYEK Ha IUIOCKOCTHU




84

OnucaHHas OKpyKHOCTb TPEYTOJIbHUKA,
€€ IEHTP

85

Onucannas OKPY’KHOCTb TPCYTOJIbHUKA,
€€ LIeHTP

86

MGTO)I TCOMETPHUICCKUX MECT TOYCK IIPpU
pEeIICHUN T'COMCTPUICCKHUX 3a/1a4

87

Meton TCOMETPHUICCKUX MCECT TOYCK IIpU
pEeIICHUN T'COMCTPUICCKHUX 3a/1av

88

Merton TCOMETPHUICCKUX MCECT TOYCK IIpU
PCHICHUU TCOMCTPUUCCKUX 3aaa4d

89

MeTO)I TCOMETPHUICCKUX MECT TOYCK ITPU
PCHICHUU TCOMCTPUUCCKUX 3aaa4d

90

O60cHOBaHMS MPOCTEUITNX TOCTPOCHUH,
JTanbl 33a44 HA IOCTPOCHHUsI, pELICHUE
3aJa4 Ha IOCTPOCHUE LIUPKYJIEM U
JIMHENKOU

91

O6ocHOBaHMS MTPOCTEUIITNX TOCTPOCHUH,
JTanbl 33741 HA IOCTPOCHHUSI, pELICHUE
3a/1a4 Ha IOCTPOEHUE UPKYJIEM U
JIMHENKOU

92

Konrponbnas padora o Teme
"Okpy>xHOCTb. ['eOMeTpHueckue mecta
Touek. [locTpoeHus ¢ moOMOLIbIO IUPKYJISA
U JIMHEUKH"

93

[ToBTropenue u o6061meHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
Pa3ITUYHBIME TEMaMH Kypca

94

[ToBTOpenue u 0000mIeHNE. Pemenune




3aJ1a4, WUTIOCTPUPYIOIINX CBA3H MEXKIY
pa3IMYHBIMH TEMaMU Kypca

95

[ToBTOpenue u o6o61eHue. Pemenne
33124, WUTIOCTPUPYIOIINX CBSI3H MEXKIY
pa3IUYHBIMU TEMaMU Kypca

96

[ToBTrOopenue u o6001menue. Pemenue
314, WITFOCTPUPYIOIINX CBSA3U MEXKITY
pa3IM4YHBIMU TEMaMU Kypca

97

[ToBTOopenue u o6o6mmeHue. Pemenue
3314, WITIOCTPUPYIOIINX CBSA3U MEKITY
pa3IM4YHBIMU TEMaMU Kypca

98

[ToBTOpenue u 06o6meHue. Pemenue
33714, WUTIOCTPUPYIOMINX CBS3H MEXKIY
pa3IYHBIMH TEMaMHU Kypca

99

[ToBTOpenue u 06001IeHNE. Pemenue
3a]1a4, WLTIOCTPUPYIOMINX CBA3H MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca

100

[ToBTOpenue u o6o6meHue. Pemenne
337124, WUTIOCTPUPYIOIINX CBSI3H MEXKIY
Pa3ITMYHBIMH TEMaMH Kypca

101

Htorosas KoHTpoJbHAs paboTa

102

[ToBTrOopenue u o6o61menue. Pemenue
3314, WITFOCTPUPYIOIINX CBSA3U MEXKITY
pa3IMYHBIMU TEMAaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




8 KUIACC

KoanuyecTBo yacos DJICKTPOHHBIE
JlaTa
Ne T uudposbie
€Ma ypoka Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcbl
| [Tapannenorpamm, ero nNpu3HaKu 1 |
CBOMCTBA
5 [Tapamienorpamm, ero Npu3HaKku U |
CBOMCTBA
3 [Tapamienorpamm, ero Npu3HaKku U |
CBOMCTBa
4 [Tapannenorpamm, ero nNpu3HaKu 1 |
CBOMCTBa
5 [Tapannenorpamm, ero nNpu3HaKu 1 |
CBOMCTBaA
6 [IpssiMmoyronbpHUK, pOMO, KBaapaT, UX |
MPU3HAKU U CBOMCTBA
. [IpssiMmoyronbpHUK, pOMO, KBaapaT, UX |
IIPU3HAKU U CBOMCTBA
g [IpsmoyronbpHUK, poMO, KBapat, ux 1
IIPU3HAKU U CBOMCTBA
9 [IpsmoyronbHUK, poMO, KBapar, ux 1
MPU3HAKU U CBOMCTBA
10 CpenHss TUHUS TPEYTOJILHIUKA 1
Yy
11 CpenHss TUHUSA TPEYroJbHUKa 1
Y
12 Tpanemus. PaBHoOeapeHHas Tpamnerus, eé 1




CBOMCTBA U IIPHU3HAKH

Tpaneuwus. PaBHoOenpenHas tpamnenus, eé

13 . 1
CBOICTBa U MPU3HAKU
14 [IpssMoyronbHas Tpaneuus 1
15 Cpennsist TuHUS Tpaneuu 1
16 Teopema Paneca 1
17 Teopema daneca 1
18 Teopema 0 IpONOPIMOHATIBHBIX OTPE3KAX 1
19 TeopeMa 0 IpONOPLMOHATIBHBIX OTPE3KAX 1
20 LlenTp macc TpeyrojabHHUKa 1
21 LleHnTpanbHO-cUMMETpUYHBIE (PUTYPBI 1
2 Konrponsnas padora o Teme |
"YeTbIpEXyroapHUKN"
” [TomoGue TpeyroibHUKOB, KOA(PPHUIIUEHT |
noo0us
24 [TogoOue TpeyroJbHUKOB, KOG DHUITEHT |
noo0us
25 [Tpu3Haku momo0us TPEYroJbHUKOB 1
26 [Ipu3naku noo0us TpeyroabHUKOB 1
27 [Tpu3naku mo100us TPEYTOIBHUKOB 1
28 [Ipu3naku mo100ust TPEYroIbHUKOB 1
29 [Tpu3Haku momo0us TPEYroJbHUKOB 1
30 [Ipusnaku noo0us TpeyroabHUKOB 1
31 [TpumeneHne nogo0us IPH PeILICHUH |
MIPAKTUYECKUX 3a7a4
32 [Tpumenenre moao0us Mpu peleHuH 1




MNPaKTUYCCKUX 3adav

[IpumeneHue mo100ust PU pelIeHUH

33 MPaKTUYECKHUX 3a/1a4

34 [Tpumenenue mogooust Mpu perieHUH
MPaKTUYECKHUX 3a/1a4

35 [TpumeneHnue mogooust Mpu perieHUH
MPaKTUYECKUX 3a/1a4

16 [Ipumenenue monodus Mpu pereHuu
MPaKTUYECKUX 3a/1a4

37 BBenenue nonsatus npeodpa3oBaHus
no106us 1 nol0OHKBIX GUryp

38 KonTponbaas pabota mo Teme "Ilomodue"

39 ITonstue mromanu. CBoiicTBa ILIONIAAEH
T€OMETPUYECKUX (HUTyp

40 ITonstue mromanu. CBoiicTBa ILIONIAAEH
reOMETPUYECKUX PUTYD

41 TTouarue mnomaau. CBolcTBa IIOMIAaAEH
reOMETPUUYECKUX PUTYD
[Ipocreitmme GopMyIIbl A1 ILIOIIAINA

42 TPEYToJIbHHKA, TapajijieiorpaMma, pomoa
U Tpanenuu
[Ipocreitmme GopmMyIIbl AJIs IOIIAIN

43 TPEYTroJIbHHUKA, TapajijiesiorpaMmma, pomoa
Y Tpamemun
[Mpocreiimme GopMyIIbl s TUTOIIATA

44 TpeyrojibHHKa, apajiesorpaMma, pomoa

U Tparneuuu




[Ipocreiimue GopMynbl A TUIOMIATN

45 TPEYroJIbHHKA, TapajijieiorpaMma, pomoa 1
U Tpamnenun
[Ipocreitmme GopMyIIbl A1 IIOIIAINA
46 TPEYToJIbHHKA, TapaJijieiorpaMma, pomoa 1
U Tparenun
[Ipocreitmme GopmMyIIbl A1 IOIIAIN
47 TPEYTroJIbHHUKA, TapajijiesiorpaMmma, pomoa 1
Y Tpamemun
[Mpocreiimme GopMyIIbl s TUTOIIATA
48 TPEyToIbHHKA, MapajljieiorpaMmma, pomoa 1
Y Tpamnenun
[Ipocreiimme GopMybl s TUIOIIA TN
49 TpeyrojibHHKa, NapajiesorpaMma, pomoa 1
U Tpaneuu
[Ipocreitmue GopMynbl A TUIOMIATU
50 TpeyrojibHHKa, Mapajjenorpamma, pomoa 1
U Tpamneuu
51 [Tnomaau mogoOHBIX puryp 1
52 [Tnomanu nonoOHbIX Guryp 1
53 [Tnomaan momoOHBIX Guryp 1
54 KonTponbnas pabota o Teme "Ilnomans" 1
55 Teopema I[Tudaropa 1
56 [Ipumenenue Teopemsl [ludaropa npu |
pelIeHNH PAKTUIECKUX 3a]1a4
57 [Tpumenenue Teopemsl [Iugaropa npu |

PEIICHUHN NPAKTUYICCKUX 3a1a4




[Ipumenenue Teopemsl [ludaropa npu

>8 pEILICHNN IPAKTHYECKUX 3a7a4

59 [Ipumenenue Teopemsl [ludaropa npu
pEILICHNN IPAKTHYECKUX 3a1a4

60 [Ipumenenue Teopemsl [ludaropa npu
pELICHUH IPAKTUYECKUX 33124

61 [IponopruoHaibHbIE OTPE3KU B
IIPSAMOYTOJIBHOM TPEYTOJIBHUKE

2 [IponoproHaibHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponoprmoHaIbHBIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

64 [IponoprmoHaibHBIE OTPE3KH B
MIPSAMOYTOJIBHOM TPEYTOJIBHUKE

65 [IponoprmoHaIbHBIE OTPE3KH B
MIPSAMOYTOJIBHOM TPEYTOJIBHUKE

66 [IponoprmoHaIbHBIE OTPE3KH B
MIPSAMOYTOJIBHOM TPEYTOJIbHUKE
CuHyC, KOCHHYC, TAHT€HC U KOTAaHI'€HC

67 OCTpOTO yrila IPSIMOYIOJBHOIO
TPEyroJbHUKA
CuHyC, KOCHHYC, TAHT€HC U KOTAaHI'€HC

68 OCTpPOT0 yriia MpsIMOYTOJIbHOTO
TPEyroJbHHUKA
CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC

69 OCTpPOT0 yria MpsIMOYTroJIbHOTO

TPEYrOJIbHUKA




Tpuronomerpudeckue GyHKIHH YIIIOB B

70 30°,45° 1 60° !

71 Tpuronomerpuyeckue QyHKIMH YIJIOB B |
30°,45° 1 60°

7 KonTponbhas pabota no teme "Teopema |
[Mudaropa u Havana TpUroHOMETpUN"

73 BnycanHble U IEHTpaIbHBIE YIJIbI 1

74 Bniucannsie v 1IeHTpabHbIE YIJIbI 1

75 Bnucannble 1 IEHTpaIbHBIE YIJIbI 1

76 BnucanHble U LIEHTpaIbHBIE YIJIbI 1

77 Yroia Mexay KacaTeJIbHOU U XOpAOU 1

78 Yron Mexay KacaTeJIbHOU U XOpA0i 1

79 VYTIubl MEeXAy XOpJaMU U CEKYLIUMU 1

80 VYTibl MEXAY XOpiaMU U CEKYLIUMU 1

21 BnucanHble U onvicaHHBIE 1
YEThIPEXYTOJIbHUKHU

2 BnucanHble U onvicaHHBIE 1
YETBIPEXYTOJIBHUKH

23 CBoiicTBa ¥ IpHU3HAKK BIMCAHHOTO |
YETBIPEXYTOJILHUKA

24 CBolicTBa M IpHU3HAKH BIMCAHHOTO |
YETBIPEXYTOIBHUKA

25 CBolicTBa M IPU3HAKH BIIMCAHHOTO |
YEeThIPEXYTOJIbBHUKA

26 CBolicTBa ¥ IPU3HAKH BIIMCAHHOTO 1

YeThIPEXYTOJIbHIKA




Bzaumuoe PAaCIIOJIOKCHHUEC NIBYX

87 .
OKPYXXHOCTEH
28 B3anmHoe pacnonoxeHue aJByx
OKpY>KHOCTEH
89 Kacanue oxpyxHocTel
90 Kacanne oxpyxHocTel
91 OO0u1me kacaTeabHbIE K IBYM
OKPYXHOCTSIM
Kontponbnas pabota o teme "YTisl u
92 YeTBIPEXYTOIBHUKH, CBSI3aHHBIC C
OKPY’KHOCTBIO"
[ToBTOpeHnue u 06061eHue. Pemenue
93 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKIY
Pa3IMYHBIMHA TEMaMH Kypca
[ToBTOopenue u o6o0meHue. Pemenue
94 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEXKITY
Pa3IUYHBIMHE TEMaMH Kypca
IToBTrOopenue u o6o61eHue. Pemenue
95 3a]1a4, WUTIOCTPUPYIOLIUX CBA3H MEKIY
Pa3NIUYHBIMH TEMaMH Kypca
[ToBTOpenue u 0600mEeHne. Pemenune
96 3aj1a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
Pa3ITUYHBIMHE TEMaMH Kypca
[ToBTOpenue u 0600meHue. Pemenue
97 337124, WUTFOCTPUPYIOIIUX CBSI3H MEXIY
Pa3IUYHBIMHE TEMaMH Kypca
98 [ToBTOpenue u 0600meHue. Pemenue

3a/1a4, HJUIIOCTPUPYIOINNX CBA3H MCKIY




Pa3IMYHbBIMHU TCMAMHU KypCa

[ToBTOpenue u 06061meHue. Pemenue
99 3a]1a4, WUTIOCTPUPYIOLINX CBA3H MEKIY
Pa3IUYHBIMH TEMaMH Kypca

[ToBTOpenue u 06061eHne. Pemenne

100 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEXKITY 1
Pa3IMYHBIMHA TEMaMH Kypca
101 WroroBas koHTpoNbHAs paboTa 1
IToBTrOopenue u o6o01eHue. Pemenue
102 3a7a4, WITIOCTPUPYIOIIUX CBSI3U MEXITY 1
pa3IMYHBIME TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

KoanuyecTBo yacos DJICKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoka Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
| Cunyc, KOCUHYC, TaHT€HC YTIi0B OT 0 110 |
180°
5 OCHOBHOE TPUTOHOMETPUUECKOE |
TOKJIECTBO
3 DopMyJbl IPUBEIECHUS 1
4 DopmyJIbl IPUBEICHUS 1
5 Pemenue tpeyronpHukoB. Teopema 1
KOCHHYCOB
6 Pewmenne tpeyronsaukos. Teopema 1
KOCHHYCOB
7 Teopema cuHyCOB 1
Teopema cHHYCOB 1
Pemenne npakTudeckux 3anad ¢
9 HCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npakTu4eckux 3anad ¢
10 HCIIOJIb30BAHNEM TEOPEMBI KOCHHYCOB U 1
TEOPEMBI CHHYCOB
Pemenne npakrrueckux 3amad ¢
11 HCIIOJIb30BAHUEM T€OPEMBI KOCHHYCOB U 1
TEOpPEMBbI CHHYCOB




Pemenue MPAaKTUYCCKUX 3a1aq C

12 HCTIOJIb30BAHUEM TEOPEMBI KOCUHYCOB 1
TEOpPEMBI CHHYCOB
Tpuronomerpuueckue GOpMyIIbI Tt

13 IJTOIAAN TPEYTOJIbHUKA,
napajuiesorpaMmma
Tpuronomerpruueckue GOpMyIIbI It

14 IJTOIAAN TPEYTOJIbHUKA,
napajuiesiorpaMmma
Tpuronomerpudeckue GOpMyIIbI IS

15 IUIOIIAAN TPEYTOJIbHUKA,
napajuiesorpaMmma
Tpuronomerpudeckue GOpMyIIbI s

16 IUIOIIAAU TPEYTOJIbHUKA,
napajuiesorpamMmma

17 ®opmyia ['epona

18 ®opwmyina ['epona

19 ®opmyina ['epona

20 ®opMyiia MIOMIA/IA BBITYKIOTO
YEeTHIPEXYTOJIbHUKA

)1 dopMya MIoIIaId BBITYKIOTO
YEeTHIPEXYTOJIbHUKA

” Kontponbhas padota o teme "Perenue
TPEYTOJbHUKOB"

7 Xopabl ¥ TOJIOOHBIE TPEYTOJILHUKH B
OKPY>KHOCTH

24 Teopema 0 mpoU3BEACHUN OTPE3KOB XOP/I




25

Teopema o mpon3BeICHUH OTPE3KOB XOPI

TeopeMbl 0 MPON3BEICHUH OTPE3KOB

26 1
CEKYILUX

7 Teopemsl 0 TPOU3BENEHNUN OTPEZKOB |
CEKYILUX

28 Teopema o kBagpare KacaTelIbHON 1

29 TeopeMa 0 kBazpaTe KacaTeIbHON 1

30 Teopembl UeBsl 1 MeHenas 1

31 Teopems! UeBbl 1 Menenas 1

32 Teopemsl UeBbl 1 MeHnenas 1

33 [lonsiTue 0 romoTeTHH 1

34 Kontponbnas padota o teme "[lomooue |
TPEYTOJIbHUKOB"
YpaBHEHHE IPSMOH Ha TUIOCKOCTH.

35 VYrinoBo# koahpuireHT u cCBOOOHBIN 1
YJIeH, UX TEOMETPUYECKUI CMBICIT
YpaBHeHHE IPSAMON Ha TUIOCKOCTH.

36 YrnoBoii K03 (HUIIUEHT ¥ CBOOOTHBIIA 1
YJIEH, UX TEOMETPUYECKUI CMBICT

17 [TapaniaensHOCTh U IEPIEHIUKYISIPHOCTD |
MPSIMBIX (Yepe3 yrioBoi KOG UITUEHT)

38 YpaBHEHHE OKPY)KHOCTH 1

19 Haxoxnenue nepecedeHnid OKpyKHOCTEH |
U IPSMBIX B KOOpJIMHATAaX

40 Haxoxenue nepecedyeHui OKpyKHOCTEN 1
U IPSMBIX B KOOpJIMHATAaX

41 dopmysa pacCTOSIHUS OT TOUKH J10 IPSAMOI 1




IInomans mapajuicjiorpaMmmMma B

42 KOOPJMHATAX, TIOHITHE 00
OpPUEHTHPOBAHHOM TUIOIIAIN
[IpumeneHre MeToa KOOPAUHAT B

43 MPaKTUYECKU-OPUECHTHUPOBAHHBIX
reOMEeTPUYECKUX 3a/1a4ax

44 KonTponbhas pabora no teme "Meton
KoopauHat"

45 Bekrtopsl Ha m1ockocTH
CrnosxeHue 1 BBIYUTaHHE BEKTOPOB —

46 IIpaBUjIa TPEYrOJIbHUKA U
napajuieniorpaMma
CrnosxeHue 1 BBIYUTaHHE BEKTOPOB —

47 MpaBuUJia TPEYTOJbHUKA U
napajuiesiorpaMma

48 YMHOKEHUE BEKTOpa HA YUCIIO

49 Koopaunatsl BekTopa
CnoxxeHue ¥ BbIUUTAHUE BEKTOPOB,

50 YMHOKEHHE BEKTOPA Ha YUCIIO B
KOOpJAMHATAX
CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB,

51 YMHOKEHHE BEKTOPA HA YUCIIO B
KOOpJMHATax

5 [IpumeneHue BEKTOPOB B (pu3mKe, LEHTP
Mmacc

53 [TonsiTe o 6a3uce (Ha MIOCKOCTH).

Pa3noxxenus BEKTOpoB 1o 0azucy




[TonsTre o 6a3uce (Ha MIOCKOCTH).

54
Paznosxenus BEKTOpoOB 1o OGa3ucy

55 [TonsiTue o 6a3uce (Ha MIOCKOCTH).
Paznosxenus BEKTOpoOB 1Mo OGa3ucy
CkasnsipHO€ ITPOU3BEIEHUE BEKTOPOB,

56 Tre€OMETPUUYECKUN CMBICIT U BBIPA)KEHUE B
JIEKapTOBBIX KOOpAMHATAX

57 JAucTpuOyTUBHOCTH CKAJIIPHOTO
IIPOU3BENECHNUS

53 CkansipHO€ IPOU3BEICHUE U
MIPOELUPOBAaHNE

59 [IpuMeHeHHe CKalIpHOro NPOU3BEACHUS
BEKTOPOB Il HAXOXKJEHHUs JJIMH U YTJIOB

60 [IpumeHeHne cKaasipHOro MpOU3BEIECHUS
BEKTOPOB Il HAXOXKJEHUs JJIMH U YTJIOB

61 [IpumeHeHne cKaasipHOro MPOU3BEIECHUS
BEKTOPOB JUIsl HAXOXACHUS JUIMH U YTJIOB

2 Pemenne reoMmeTpuueckux 3agad ¢
MIOMOUIbIO CKAISIPHOTO MPOU3BEICHUS

63 Pemenne reoMmeTpuueckux 3agad ¢
MIOMOIIBIO CKAJISIPHOTO IIPOU3BEIECHUS

64 KonTponbhas pabora no teme "BekTops"

65 [IpaBriibHBIE MHOTOYTOJIBHUKH,
BBIUHCIICHUE UX DJIEMEHTOB

66 [IpaBriibHBIE MHOTOYTOJIBHUKH,
BBIYHCIIEHUE UX 3JIEMEHTOB

67 [IpaBuibHBIE MHOTOYTOJIBHUKH,




BBIYMCJICHUC UX DJICMCHTOB

HpaBI/IHBHBIe MHOI'OYT'OJIbHHUKH,

68 BBIUYHCIICHUE UX 3JIEMEHTOB !

69 Yucno m 1 UIMHA OKPY>KHOCTH 1

70 Yucno © v JirMHa OKPYKHOCTH 1

71 JlnmuHa 1yTv OKpY>KHOCTH 1

72 JInvHa 1yru OKpy»KHOCTH 1

73 Pannannas mepa yria 1

74 Pannannas mepa yria 1

75 [Inomans Kpyra 1 €ro 3J€MEeHTOB (CEKTOpa |
1 CETMEHTA)

76 [Inomans Kpyra 1 €ro 3J€MEeHTOB (CEKTopa |
Y CETMEHTA)

77 [Inomanp kpyra u ero 3J€MEHTOB (CEKTopa |
Y CETMEHTA)

73 Brruncnenue nepumMeTpoB U IUIOIAAEH |
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI Kpyra

79 Beruucnienne nepuMeTpoB M IuIomaaen |
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI Kpyra

20 KonTponbsnas o teme "JlninHa |
OKPY>KHOCTH U TIJIOIIAAb Kpyra"

81 LenTpanpHas cuMmmeTpust 1

82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1

83 [ToBoport 1

84 OceBas cummeTpus 1

85 @urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO 1




HEKOTOPOU OCH

86 [TapamiensHbII IEPEHOC

87 [TonsiTHE NBUKEHUS U €70 CBOMCTBA

88 PaBenctBo uryp

29 [IposiBieHus: CUMMETpUU B IPUPOJIE,
KHUBOIIUCH, CKYJIBIITYPE, APXUTEKTYpE

90 Komnosunuu neukenuil (mpocreime
IIPUMEPBI)
[ToBTOpenue u 06061eHue. Pemenue

91 3a]1a4, WUTIOCTPUPYIOLIUX CBA3H MEKIY
Pa3IMYHBIME TEMaMH Kypca
[ToBTropenue u o6o0mmenue. Pemenue

92 3aj1a4, MJUTIOCTPUPYIOLINX CBSI3U MEXKIY
Pa3NUYHBIMHE TEMaMH Kypca
IToBTOpenue u o6obeHue. Pemmenue

93 3aj]ja4, MWJUTIOCTPUPYIOLIUX CBSI3U MEXKIY
Pa3NIUYHBIMH TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemenue

94 3aJja4, WJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3NIUYHBIMHM TEMaMHU Kypca
[ToBTOpenue u 0600mEeHne. Permenue

95 3a/1a4, WUTIOCTPUPYIOIINX CBSI3A MEKIY
pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u 06061meHue. Pemenue

96 3a]1a4, WUTIOCTPUPYIOLINX CBA3H MEKIY
pa3IUYHBIMM TEMaMH Kypca

97 [ToBTOpenue u 0600meHue. Permenue




3aJ1a4, WTIOCTPUPYIOUINX CBA3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

98

[ToBTOpenue u 06061eHue. Pemenne
3a7a4, WUTIOCTPUPYIOIINX CBSI3H MEXIY
pa3Iu4YHBIMU TEMaMU Kypca

99

[ToBTopenue u o6o0mmenue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IM4YHBIMU TEMAaMU Kypca

100

IToBTOpenue u o6obeHue. Pemmenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IMYHBIMU TEMaMH Kypca

101

HtoroBasi KOHTposbHas paboTa

102

[ToBTOpenue u 0600meHue. Pemenue
3aj1a4, WJUTFOCTPUPYIOLIUX CBSI3U MEKIY
pa3IMYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* ['eomerpus, 7-9 knaccel/ Atanacst JI.C., byty3oB B.®., Kagomies C.b. u
apyrue, AKimorepHoe o0mecTBo «M3maTensecTBo

«IIpocemenue»

['eomerpus : 7 kinace : yuebHnoe nocobue / A.I'. Mep3msk, B.M. [lomsikos. — M. :
Benrana-I'pad,

2017

['eomeTpus : 8 knacc : yuebHoe nocooue / A.I'. Mep3nsk, B.M. IonskoB ; mon
pen.

B.E. Ilononsckoro. — M. : Benrana-I'pad, 2019

['eomeTpus : 9 kinacc : yaebHoe mocooue / A.I'. Mep3isak, B.M. IlonskoB ; mox
pen.

B.E. [Togonsckoro. — M. : Bentana-I'pad, 2019

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

N3yuenne reomerpun B 7-9 knaccax. [Tocobue mist yunureneii/[ AtaHacsH,
Byty3oB, I'na3zkoB u ap.] - 7-e uzn. - M.:Ilpocsenienue

Matematuka. ['eomerpust : 7—9-e Ki1acchbl : METOIUYECKOE TOCOOUE K

MpeAMETHON JTMHUM yueOHUKOB 1o reomerpun JI. C. Atanacsana, B. ®@. byty3oBa,



C. b., KagomnieBa u np./ — 2-e usn., crep. — Mocksa : [IpocBemienne
['eometpus : 7 kiacc : meroauueckoe nocodue / E.B. byuko, A.I'. Mepansik, B.b.

[Tononckuit, M.C. Sxup. — 2-e u3n., crepeorun. — M. : Benrana-I'pad, 2019

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://uchi.ru/

http://school-collection.edu.ru/






