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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/E€JOB IIKOJIBHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyUYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHW ¥ B3aMMHOE pACMOJIOKEHUE, OMNUPACTCS Ha  JIOTUYECKYIO,
JIOKa3aTeIbHYI0 JIMHUIO. [[eHHOCTh M3ydYeHUusi reOMEeTpUU Ha YpPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIMIUNACS YUUTCS IPOBOJAUTD
JIOKa3aTelIbHbIE PACCYKIICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHUSI, JJOKa3bIBATh
WUCTUHHBIE YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
pacCy X JeHuss «OT TPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB,
dbopmynupoBath oOpaTHble yTBepkaeHus. Ocoboe 3HaueHHE TOKazaTeabHas
JIMHUSL UMEET IS YTITyOJIEHHOTO N3YUYEHUSI MAaTEMATUKH.

[{enpto M3y4eHUs r€OMETPUU SIBJISIETCS UCIIOIb30BaHUE €€ KaK MHCTPYMEHTA
MIPU PEIICHUHM KaK MaTeMaTUYECKUX, TaK U MPAKTUUYECKUX 3aJ]lay, BCTPEUYAIOIINXCS
B peanbHOM xu3HM. OOyuwaromuiics JODKEH HAy4YWUTbCS — ONPEIEsATh
reOMETPUYECKYI0 (UTypy, OMUCHIBATH CIOBAMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIOMIAJh  3€MEJIbHOTO  yYacTKa, pPAacCUUTHIBATh  HEOOXOAUMYIO  JUIMHY
ONITOBOJIOKOHHOTO KaOesst wiu TpeOdyemble pa3Mephbl Tapaxa JJii aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMUTENIbHAS JTUHUSA B MU3YYEHUU T€OMETPHUHU.
[Ipu pemieHuu 3a7a4 MPAKTUYECKOTO XapakTepa OOYUYaroUIUICS YYUTCS CTPOUTH
MaTeMaTUYECKHE MOJIETM PEAIbHBIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCJICHUA U OLICHUBATh aJICKBATHOCTD IMOJTYYEHHOTO PE3YIIbTATA.

Oco0eHHOCTh YyUeOHOr0 Kypca YriayOJEéHHOTO U3YyYCHHUS T€OMETPHH COCTOUT
B TOM, YTO OOyYaromuecs: He MMPOCTO 3HAKOMSITCS C ONPEACIEHHBIMU MOHATUIMU, a
YBEPEHHO OBa/ieBatoT UMH. CylIeCTBYIOIIME TEMBI MPOrpaMMbl 0a30BOTO Kypca
reOMETPUH U3YyYaroTCs Ha OoJiee TITyOOKOM YPOBHE, a 00yJarouecs mpruoopeTaroT
YMEHHSI, MOMOTAIOIIME MM YBEPEHHO NPHUMEHATh CBOM 3HAHHS HE TOJBKO B
MaTeMaTHKe, HO U B CMEXKHBIX 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 yriyOnEHHBIM
y4eOHbBIN Kypc «I'eoMeTpHs», KOTOPBIM BKIFOYAET CIISAYIONINEe OCHOBHBIC pa3ieiibl
conepxkanusi:  «Hawama  reomerpum», «TpeyronbHukm», «OKpyXHOCTHY,
«YeTtbipéxyronbHukmn», «Ilogobuey, «dneMeHnTsl TpuroHoMeTpun», «Ilnomanny, a
Takxke «MeTton koopauHaty, « Bekrope», «[IpeodpazoBanus MI0CKOCTH.

Ha uzyuenune yueOHoro kypca «I'eomerpus» orBogutcs 306 udacoB: B 7
kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 KJ1acce — 102 yaca 3 yaca B HEJIETIO).



COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Hayaja reomerpun

Hctopuss BO3HUKHOBEHUs M pa3BUTHA reoMeTpud. HadanbHble ITOHATHSA
reomeTpun. Touka, mpsiMasi, OTpe3ok, jayd. Ilonstue o0 akcuome, Teopeme,
JI0Ka3aTeIbCTBE, ONPEACICHUN.

B3anmHOE pacronokeHue TOYeK Ha NpsMou. M3mepeHnue MIMHBI OTpE3Ka,
PACCTOSIHUE MEXAY TOYKAMM.

[Tonymiockocts W yroi. Buael yrinos. M3MepeHue BeIUYUH YIVIOB.
BeprukanbHble U cMeXHbIE YIbl. [lapamienbable U NEPIIEHIUKYIISIPHBIE IIPSMBIE.
Paccrosinue oT Touku 110 ipsamon. buccekrpuca yria.

Jlomanas. Bunel nomansix. J[iinHa omanoi. MHoroyronsHuku. llepumerp
MHOT'OYyToJIbHUKA. [[OHATHE O BBIYKIIBIX U HEBBIMYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHble TmpenCTaBICHUS O PpaBEHCTBE (QUIYP, HX PACIOJIOKECHUH,
CUMMETPHUH.

[Ipocrenmmue nmoctpoenus. UTHCTpyMEHTHI 111 U3MEPEHUM U IOCTPOEHUM.

TpeyroabHuKku

Buzasl TpeyroJbHUKOB: OCTPOYI'OJIbHBIE, IPSIMOYTOJBHBIE, TYIIOYTOJIbHBIE,
paBHOOEpEHHbIE, paBHOCTOpOHHME. Meauana, OuccekTpuca M BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronbHuKOB. IlepBbldi M BTOpPOM NPHU3HAKKM PAaBEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoMcTBa. [lpu3Hak
paBHOOEAPEHHOTO TPEYroJibHUKA. TpeTuil Npu3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOIIEHUST MEXIy CTOPOHAMH W yriaMu TpeyrojbHuKa. HepaBeHCTBO
TpeyroJbHUKA. HepaBeHCTBO O IIIMHE JOMaHOM.

Cummetpuunble  ¢Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOIIEM MHDE.

IMapajanenbHbie npsimbie. CyMMa yrijioB MHOTOYI0J1IbHHKA

[TapannenbHOCTh NPSIMBIX, HCTOPUYECKUE CBEIEHMS O nocrynare EBknnna u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKIUAOBOM reomerpuu. CBoiCcTBa U
IIPU3HAKK NapajuleNbHbIX NMpsMbIX. CymMMa yIyiOB TpPEyrojabHUKa. BHEmHME yriabl
TpeyrosbHuKa. CyMMa BHYTPEHHHX YIJIOB MHOTOYI'OJIbBHHKAa M CyMMa BHEIIHHMX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHHKA.

IIpsimoyrojibHbIe TPEYroJabLHUKH

[Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYroJbHUKOB. [leprnieHaukynsp u
HakJIOHHAs. CBOMCTBO MEAUAHBI NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEAEHHOM K
runotenyse. [IpaMoyrosbHbIi TpEyroJbHUK C yriioM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTH M Kpyra. DJIEMEHTBl OKPYXHOCTH WU KpyTa: LEHTP,
paguyc, IMaMeTp, XOpaa, X CBOMCTBA. B3anMHOE pacnoioKEHUE OKPYKHOCTH U
npsamoil. KacarenpHas M cekymas K OKpYyXHOCTH. OKpY>KHOCTb, BIIMCAHHAs B
yroda. [IpocTeiiimme mocTpoeHUs ¢ MOMOIIBIO [IUPKYJIS U JTUHEHKH.

I'eomerpuyeckue MecTa TOYEK

[loHATHE O r€OMETPUYECKOM MECTE TOYEK. [IpuMepbl reoOMeTpUIECKUX MECT
TOYEK HA IUIOCKOCTH. bUCCEKTpHUCa yIiia U CEPEANHHBIN NEPIEHAUKYJIIAP K OTPE3KY
KaK TeOMEeTpUYecKue Mmecra ToudeK. ONnMcaHHas OKPYXHOCTb TPEYTOJIbHUKA, €€
1eHTp. MeToa reoMeTpruIecKX MECT TOYEK MPH PEIIEHUH N'€OMETPUUECKUX 3a/1a4.

ITocTpoenusi ¢ MOMOIIbIO HMPKYJIS M JUHEHKH

Hcropuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUINUX MOCTPOCHHM, 3TaIlbl
3a/1a4M HA MIOCTPOEHUs, PELICHUE 3a7a4 Ha IOCTPOECHUE LIMPKYJIEM U JINHEUKOU.

8 KUIIACC

YeThIpEéXyroJbHUKHU

[Tapannenorpamm, ero mnpu3Haku U cBoicTBa. [IpsMOyrojspHuK, pomo,
KBaJpaT, UX MPU3HAKU U cBoiicTBa. Tpaneuus. PaBHOOenpeHHas Tpamenus, e€
cBOMCTBa M npu3HaKu. [IpsmoyronbHas Tpanenus. CpeaHss JTUHUS TPAIICLUH.

Cpennss nMHUSA TPEYyroJibHHKAa. MeTon yJIBOEHHs MEIHWaHbl TPEYroJbHUKA.
Teopema o nepeceueHn MeaH TPEyTrOJIbHUKA.

Teopema @aneca, Teopema O IPONOPLUOHAIBHBIX OTpe3Kax. Teopema
BapuHbpoHa 111 IPOU3BOIBHOTO YETHIPEXYTOJIHUKA.

[{eHTpanbHO-CUMMETPUYHBIE (PUTYPBI.

ITonoOue

[Togobue TtpeyronbHUKOB, KodpdunueHnt nomodus. IlpuzHaku nomoous
TPEYroJbHUKOB. IIprMeHeHue nomo0usi HpU PELIEHUH TEeOMETPUYECKHX U
MIPAKTUYECKUX 3a/1a4.

IL1omans

[Tonsitue o mmomamu. CBolcTBa IMIIOMAAEH TEOMETPUUYECKUX (QUTYP.
[Tpocreiimume GopmMysbl s MIIOIAAN TPEYroJIbHUKA, MapajienorpaMmma, pomMoa u
tpaneuuu. [nomaau nogoOHbIX ¢uryp. OTHOLIEHUE TUIONIAAEH TPEYTOJIbHUKOB.

Teopema IIudaropa

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

DJIeMeHThbI TPUTOHOMETPHUH

CHHyC, KOCHHYC, TaHI'€HC M KOTAHIE€HC OCTPOro yrijia MNPsIMOYTOJIBHOIO
TpeyroyibHUKa. Tpuronomerpuueckue ¢yHkuuu yriaoB B 30° 45° u 60°.
[IponopurOHaAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJLHUKH, CB3aHHbIE ¢ OKPYKHOCTHIO



BrnmcaHHble M LEHTpaJbHBIE YIUIBI, YIOJl MEXKAY KacaTeJIbHOW U XOpIOM.
Yrael MeXay XOpJaMM M CEKyIIMMH. BIMCaHHBIE W ONMCAaHHBIE OKPYKHOCTH
TPEYTrOJIbHUKA M 4YeThIpEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIHCAHHOIO
4eTBIPEXYrOJIbHAKA. B3anMHOE pacnosiokeHue IByX OKpykHocTed. Kacanue
OKpy>xHOcTell. O01Me KacareabHbIE K ABYM OKPYKHOCTSIM.

9 KITACC

Pemenue TpeyroJibHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° ngo 180°. OcHoBHOE
TPUTOHOMETpUYECKOEe  ToXkaecTBo.  Popmynsl  npusBeacHus.  PemeHune
TPEYTrOJIbBHUKOB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. PemieHune
MPaKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
Pemenue 3a1a4 reoMeTpUUECKOM ONTUKH.

Tpuronomerpuueckue  QopMynbl g IUIOMIAAW  TPEYTOJIbHHKA,
napajuienorpamma, pomb6a, tpaneuuun. Popmyna [epona. dopmyna momanu
BBIITYKJIOTO YETHIPEXYTOIBHUKA.

IHoxo0ue TpeyroIbHUKOB

Xopapl W MOAOOHBIE TPEYrOJIbHUKKA B  OKPYXKHOCTH. Teopema o
IIPOU3BEJCHUN OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEICHUU OTPE3KOB CEKYILIHX,
TeopeMa O KBajpare KacarelbHOH. [IpruMeHeHne Ipu penieHur reoOMETPHUYECKUX
3amad. Teopemsl UeBsl u Menenas. [lonstue o romoreTuu.

MeTtoa koopauHat

VYpaBHeHUE NpSAMOW Ha TJIOCKOCTU. YTJIO0BOM KOA(M(UIHMEHT U CBOOOIHBIN
YJIEH, UX TIEOMETPUYECKHH cMbICH. [lapamienbHOCTh W NEPHEHAMKYJISPHOCTH
psMBIX (depe3 yriioBoi Kodh UIIMEHT).

VYpaBHeHue oOkpyxkHocTH. HaxoneHune mnepecedeHud OKpPYKHOCTEW H
OpsMBIX B KoopauHaTax. PopMyra paccTOSIHUS OT TOYKH A0 mpsimoil. Ilnomans
napajienorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW ILUIOIIAJIH.
[IpumMeHeHne MeToa KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUYECKHUX
3aj1ayax.

BexTopbl

BekTopbl Ha miockocTH. ClOXEHUWE M BBIUMTAHHME BEKTOPOB — IpaBUiia
TPEYTOJIbHUKA U NapajjiesorpaMma. ¥ MHOXKEHUE BEKTOpa Ha yucio. KoopauHaTsl
BekTOpa. CJIOKEHUE M BBIYMTAHHE BEKTOPOB, YMHO)XEHHE BEKTOpa Ha YHUCIO B
koopauHarax. [I[pumeHeHre BEKTOPOB B (PU3UKE, IIEHTP Macc.

[lonarue o Oasuce (Ha IUIOCKOCTH). PasioxeHus BEKTOPOB IO Oasucy.
CkansipHoe TpOU3BEAECHUE BEKTOPOB, F'€OMETPUUECKHI CMBICI U BBIPAKEHUE B
JEKapTOBbIX KoopauHaTax. JUCTpHOYTHUBHOCTh CKAJSPHOIO IPOU3BEACHUS.
CkansipHOE€  TPOW3BEACHUE M  MNpOEHUpOBaHHE. [IpUMEHEHuEe CKaIIpPHOro



IPOU3BEJACHUSI BEKTOPOB JUII HAXOXIEHUS [JJIMH U ynIoB. Pelienue
TEOMETPUYECKHX 33]1a4 C [IOMOIIbIO CKAIAPHOTO POU3BEACHUS.

JIJIMHA OKPYKHOCTH U IUI0IIA/Ab KPyra

[IpaBunpHBIE MHOrOYroJdpHUKM. [InuHa OKpyxkHOcTH. I'pagycHas u
paguaHHas Mepa yria, BBIYMCICHHUE JUIMH Iyr OKpyskHoctei. Ilmomane kpyra,
CeKTopa, cermeHTa. Mcropnueckue cBeieHnst 00 U3BMEPEHNHN JUIMHBI OKPYKHOCTH U
IUIOLIAAH KpyTa.

JIBMKeHMS TIIOCKOCTH

[lenTpanpHas cummerpusi. LleHTpanbHO-cuMMeTpuuHble (purypsl. [1oBopoT.
OceBasg cummerpusa. PuUrypsl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN NEPEHOC.

[TonsiTue nBwxkeHus u ero cpoicTBa. PaBenctBo Quryp. IlposiBnenus
CUMMETPUM B IPUPOJE, >KMBOINMCH, CKYJIBNType, apxurekrype. Kommosuruu
IBUKEHUM (mpocteiliine npumepsl). [IpuMeHeHue B reoMeTpuyecKux 3ajnayax.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJbI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATM3aLUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM BaXHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPyA0BOIr0 BOCTIUTAHUS

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHUM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUS:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KYyJbTypOW Kak CpeJCTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN I€ITEIbHOCTH;

6) ¢pusnyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOJy YU :



TOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IIpaBa JPyroro 4ejaoBeKa;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a1a4
B 00J1aCTH COXPAHHOCTH OKPYXKAIOIICH Cpenpl, IIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJECACTBUM JIsi OKPYKAIOWIEH Cpebl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTEeH X PEeIICHNUS;

8) ajanTanum K M3MEHAKINUMCH YCJOBHAM COLMAJIBLHON U NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCIIOBUAX HEOINPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YMCJIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MPUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMBITA IPYTHX;

HEOOXOMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 0OBEKTaX U SABJICHUSX, B TOM UYHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMN M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMl0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUS, (OPMYJIHPOBATh M OICGHMBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare 0CcBOEHHUS MPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyaroierocsi OyayT chopMupoBaHbl MeTanpeaAMeTHbIe
pe3yJbTaThl, XapaKTEPU3YIOITUECS OBJIAJICHUEM YHUBEPCATbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHHUBEPCAJIbHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATBLHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aeicTBUA:

BBISIBIIATH M XApPaKTEPU30BATh CYILICCTBCHHBIE MPU3HAKKM MaTEMATUYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHSAMHU, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIAcCHU(UKAIUH,
OCHOBAHUS JIJIs1 000OIIESHHS M CPAaBHEHUSI, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh,  (OpPMYyIUpPOBaTb U  MpPeoOpa3oBBIBATH  CY)KICHUS:
YTBEPAUTEIBLHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEIaraTb KPUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUNIL;

JieNnaTh BBIBOJABI C HCIOJIB30BAaHWEM 3aKOHOB JIOTHUKH, ACAYKTUBHBIX U
WHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMble U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeIbCTBA MaTEMaTHYECKHX
(bakToB, BBHICTpaWBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI,
OPUMEHATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxIeHus;

BBIOMpATh CMOCO0 peleHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BAPUMAHTOB  pEICHUSA, BbIOMpaTh Hauboliee MOAXOASAIMMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareibckue 1eiCTBUS:

UCTIONB30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT ITO3HAHUA,
dopMyinpoBaTh ~ BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh HCKOMOE M JlaHHOE, (hOpMHpOBATh TUIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITEIFHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJIEHHUIO OCOOEHHOCTEW MaTeMaTH4YeCKOro OOBEKTa,
3aBHCHUMOCTEN 0OBEKTOB MEX 1y COOOI;

CaMOCTOATENLHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLIEHWBAThH
JIOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTaTOB, BBIBOJOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXKHOE pAa3BUTHE IIPOIECCa, a TaKXKE BBIIBUTATH
MIPEATNOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmaunmeii:

BBISIBIIATH HEJAOCTATOYHOCTh W HM30BITOYHOCTh HMHGOPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJIsl peIIeHUs 3a1a4H;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OOPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HHPOpMAUMU W WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi 1 UX KOMOWHAIUSIMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEITIOKEHHBIM HWIIH
c(OpMyJIMPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIC 1eHCTBUS:



BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSMU H
IEIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJy PEUICHUsS 3aJaud,
KOMMEHTHPOBATh TIOTYYCHHBIN pe3ysbTar;

B X0j€¢ 00CYXXIIeHUsS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
mpoOJeMbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSAMH JPYTUX YYaCTHHUKOB
uaora, oOHapy)KUBaTh Pa3IMUUe U CXOACTBO IMO3WIIMH, B KOPPEKTHOH Gopme
(dbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

IPEJICTABISITh PE3yIbTaThl PEIICHUS 3a/1adu, YKCIICPUMEHTA, UCCIICOBAHHUS,
MPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaAT BBICTYIUICHHS C Y4YETOM 3aaad
MIPE3EHTAIUN U 0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAUBUIYaIbHON
paboThl MpU pEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOW JEATEIHHOCTH, TUTAHMPOBATH OPTaHHU3AIMI0 COBMECTHOH paboTHI,
pacnpenensaTh BUILI padOT, JOTOBapHUBATHCH, OOCYXKIATh MPOIECC W pPe3yJIbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE); BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOETO BKJIaga B OOmMUN pe3yiabTaT IIo
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUS.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUEOHBIX CHUTyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUNH (MHAUBHIYaAJIBHOE,
IpyIIoBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEHIeHUs 3aJaud (WJd €ero
4acTh), BBIOMpaTh CHOCOO pelIeHHs € YYETOM HMEIOIIMXCA PEeCcypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ ydéToM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOaMHM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yJbTara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pedIiekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIIOBUSIM, OOBSACHATH MIPUYUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS LEIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIpAXaTh AMOLUHU TPU U3yUYEHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHU 3a/1auH.

IMPEAMETHBIE PE3YJIBTATDBI

K koHIity 00yueHus B 7 kiaacce 00yJaromuics MOIy4UT CIETYIOMINE MPeIMETHBIC
pE3yJIbTATHI:

Pacno3sHaBaTh HM3y4€HHbIE TE€OMETPUYECKHE (UIYpPBI, OINpENesaTh UX
B3aMMHOE paCIOJIOKEHUE, H300paxkaTb I'€OMETPUUYECKHE (UTYpPBI, BBIIOJIHATH
YEpPTEkKU MO YCIOBUIO 3anadd. M3mepsATh JNMHEHWHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemrats 3a1a4m Ha BEIYMCIIEHUE JUIMH OTPE3KOB M BEJIMYMH YTJIOB.

JlenaTp MPUKUAKY U OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYUH IPEIMETOB B
peaslbHOM KU3HU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. Pa3nuuaTh pa3Mepsl 3THX
OOBEKTOB 10 MOPSAAKY BETUUUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd NPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, HCIOJIB30BAThH
IPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1au.

IIpoBOAUTE JTOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAaHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaTbCAd IPU3HAKAMH PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUNA I'€OMETPUYECKUX 3a1a4.

Omnpenensts napajijieIbHOCTb MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPbIE 00pa3yer
¢ HUMM cekymas. OnpeaensaTe napauieJIbHOCTh NPSMBIX C ITOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

PemaTe 3a1aumn Ha Ki1eT4yaToi Oymare.

[TpoBOAUTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
yIJIOB B TEOMETPUYECKMX 3aJadax C MCIIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUECHNH JBYX IMAPAJUIENBHBIX MNPSAMBIX CeKylled. Pemare npakThueckue
3a/1a4M HA HAXOXIEHUE YIJIOB.

Brnaners monsituem reomerpuueckoro mecta todyek (I'MT). Omnpenensrtsb
OMCCEKTPUCY yIJla U CEPEeIUHHBIN MEPIEHIUKYISIP K OTPE3KY KaKk T€OMETPUUECKHE
Mecta Touek. [lonb3oBaThcs nouaTuem reomerpudeckoro Mecra touek (I'MT) npu
JI0KA3aTEIbCTBE TEOMETPUUECKUX YTBEPKICHUN U IIPU PEILICHUH 3aa4.



@opMynupOBaTh ONPEAECICHUS OKPYKHOCTH WM KPyra, XOpAbl U JIHAMETpa
OKPYHOCTH, YBEPEHHO BJIAJETh NX CBOMCTBAMH. Y METh JOKA3bIBATh U MPUMEHSThH
ATH CBOMCTBA IIPU PEIICHUU 3a7a4.

Brnagets MOHATHEM OMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh € MeHTp. Jloka3pIBaTh U UCIOJIB30BATh (DAKThI O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJHOM TOYKE, U O TOM, UYTO CEPEAWHHBIC
MEPIIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

BrnaaeTs noHsATHEM KacaTeIbHOW K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTEeIbHOW U pajuyca, MPOBEIAEHHOTO K TOYKE KacaHUA.
Jloka3bIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEIEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIUICHUNA T€OMETPUUYECKUX 3a]1a4.

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

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOEHHUS C TTOMOIIBIO IUPKYJIISA U
JIMHEUKHU.

K koHmy oOyueHus B 8 Kkiacce oOydaromuidcs TMOJYYUT CJEAYIOLIUE
peIMETHbIE PE3YJIbTaThI:

Pacrio3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, HX JIIEMEHTHI,
MOJIb30BAaThCS MX CBOMCTBAMH IPU PEIICHUH T€OMETPHUYECKHUX 3aaad. Pasnuuats
IpU3HAKU M CBOMCTBA MapajienorpaMma, pom0a u npsMOyrojbHUKA, 10Ka3bIBaTh
UX U YBEPEHHO NMPUMEHSTH IIPU PELUICHUH F€OMETPUUECKUX 3a/1a4.

Hcnonp30BaTh CBONCTBA TOUKH MEPECEUEHUS] MEUaH TPEyrojbHHUKa (LIEHTpa
Macc) B PEILICHUH 3a/1ay.

Brnagetrs moHsTHEM CpelHEH JUHUM TPEYroJIbHUKA M Tpareluu, TPUMEHATh
UX CBOWMCTBA MpU pEHICHUH TeOMETpUYEcKHX 3anad. lcmosib3oBaTh Teopemy
daneca 1 TeopeMy O IPONOPLUUOHATIBHBIX OTPE3KaX, NPUMEHATh UX JJISl pELICHUS
MPAKTHYECKHX 3ajad.

Pacno3naBaTh II€HTpaIbHO-CUMMETPUYHBIE (GUTYPHl W HUCHOJIB30BaTh MX
CBOWCTBA MPH PEIICHUN 33]1a4.

Brnanerp moHATHAMH TOH00HMS TPEYTOJIBLHUKOB, KOd(duIIMEeHTa IMoa00us,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTOJIbHUKOB. VIMETh MpencTaBiIeHue 0
npeoOpa3zoBaHuu MoAoOus U 0 MoAoOHBIX (urypax. Ilonb3oBaThCsl MpU3HAKAMU
no00us TPEYroJIbHUKOB TIPU PEIICHHH TeOMEeTpUYecKuX 3amad. [lokaspiBaTh U
IPUMEHSATH OTHOILLIEHUS MPOMOPLHUOHATBHOCTH B MPSAMOYTOJIbHBIX TPEYTrOJIbHUKAX.
[TpumensTh MOKOOME B MPAKTUUECKUX 33Jauax.

BeiBomuTh W ucnonp3oBaTh mpocteiimue  GopMmysisl A [UIOLIAAU
TpeyrojbHUKa, MapaiesorpaMma, poMoa 1 Tpanenuu. Beraucnare (pa3nuyHbiMu
cnoco0amMu) IUIOMIAAb TPEYTroJbHUKA M IUIOAAM MHOTOYTOJIbHBIX (UTYp
(momB3ysch, TNIe HEOOXOIUMO, KAIBKYJISITOPOM). 3HATH OTHOIIEHWE TUIONIAJCH



NoOOHBIX (UTYp U MPUMEHSATh NPHU peHIeHUH 33Aad. [IpUMeHATh MoixydeHHbIE
YMEHUS B MPAKTUYECKHX 3a/1a4ax.

[Tonb3oBatbess Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX U
IpaKkTUYeCKux 3anad. CTpOUTh MaTEMaTUYECKyX0 MOJEIb B IPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JITIUHBI.

Biamerp mNOHATHEM BIMCAaHHOIO M LEHTPAIBHOIO YyIVIA, YIJA MEXAY
KAacaTeJIbHOM M XOPAOW, ONMCAHHOW M BIIMCAHHOM OKPYKHOCTH TPEYIOJIbHMKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHATHh UX CBOMCTBA IIPU PELLICHUH 3a]1a4.

[IpuMeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMaTUYECKHE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NPUMEHEHUEM IMOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHIry 00yueHust B 9 ki1acce oOy4aromuiics MOTyUYUT CIAEAYIOUIME MPEIMETHbBIC
pPE3YJIbTATHL:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTh (¢ OMOIIBIO KaNbKYJIATOPa) AJIUHBI
Y YTJIbl ISl HETAOJUYHBIX 3HAYEHU .

[Tonb3oBaThcs (popMysiaMH MPUBENECHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM
TOXJIECTBOM JUII HAXOXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Jloka3bIBaTh TEOPEMY CHUHYCOB M TE€OPEMY KOCHUHYCOB, NPUMEHSTh UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJbHUKOBY),
IpU PELIEHUH TEOMETPUYECKUX 3anay. lIpuMeHsTh mnosiydeHHble 3HaHUS TpPH
PELICHNH PAKTUYECKUX 3a1a4.

[IpuMeEHATh TPUTOHOMETPHIO B 3aJja4aX Ha HAXO0XKJICHHE IUIOIIAIH, BBIBOJUTH
U BIIAJIETh TPUTOHOMETPUYECKUMHU (PopMydamMHu JUIsl IUJIOIIAAU TPEYTrOJIbHHKA,
napajienorpamma, poM0a, Tpamneluu, BEIBOJAUTh U TPUMEHATH (hopmyiy I'epoHa u
bopMymy IS TUTOIIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NMerp nmpeacTaBleHHME O TOMOTETHH, MPUMEHITh B NPAKTUYECKUX
CUTYaLHX.

Hcnons3oBaTk Teopembl UeBbl 1 MeHenast Ipy pelieHny 3a1ay.

Hcnonb3oBaTh TEOpEMbl O BIHMCAHHBIX YIJIAX, yriaXx MeEXIy XOpAamH
(CeKyIMMM) U yTJIe MEXAY KacaTeJIbHOM U XOPAOW ITPU PEIIEHUN T€OMETPUUYECKUX
3ama4. Jloka3plBaThb M NMPUMEHATH TEOPEMBI O NPOU3BEIAEHUU OTPE3KOB XOPA, O
IIPOU3BEECHUH OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

Bnanets moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
npsMOMl Ha TMJIOCKOCTH. Biamers NOHATUSMU YriaoBoro ko3pduuueHta u
CBOOO/JIHOTO 4JI€HA, MOHUMATh HUX TE€OMETPUYECKHH CMBICI U CBS3b YIJIOBOTO



ko3 duimeHTa ¢ BO3pacTaHWEeM U YObIBAaHMEM JHHEMHON (QYHKIUH. YMETh
pematb METOAOM KOOPAMHAT 3aJauM, CBS3aHHBIE C MNAPAJUIEIBHOCTBIO U
NEPIECHINKYJIIPHOCTBIO MPSAMBIX, IIEPECEYEHUEM NPSAMBIX, HAXOKICHHEM TOUYEK
[IEpECEUYCHUs.

BeiBOIUT M BIAAETh YpPAaBHEHUEM OKPYKHOCTHU. Mcmonp3oBaTh MeTOx
KOOpPAMHAT Ul HAXOXKICHHUs IEPECEUCHHUN OKPYKHOCTEM M NpsMbIX. Braners
dbopMynaMu paccTOSTHUS OT TOYKHM 1O MPSMOM, TUIOHIA[M MapajuieiorpaMma B
KOOpAMHATAX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOM Momaau. lloap3oBaThCs
METOAOM KOOpAMHAT Ha IUIOCKOCTH, NPUMEHATb €ro IIpU  pELICHUHU
FCOMETPUYECKUX U IPAaKTUYECKUX 3anad. lIpumeHATs Meron KoopauHaT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX 3a7adax.

Bianerp moHATHEM BEKTOpAa. YMETh CKJIAAbIBaTh W BBIYUTATh BEKTOPHI,
YMHOXaThb Ha YKCJIO, BIAJETh IPAaBUIAMU TPEYTOJbHHUKA W IapajuiesiorpaMma.
Biranerp NpakTUYECKUMU HMHTEPIIPETALUAMUA BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpAMHATaMH BEKTOpa. BnaaeTe CI0XKEHWEM W BBIYMTAHUEM BEKTOPOB,
YMHOXXEHHEM BEKTOpa Ha YUCJIO B KOOpINHATAX.

WNwmets npencrapiienue o 0a3uce (Ha MIOCKOCTH). PackiiagpiBaTh BEKTOPHI IO
O0asucy. PackmaneiBaTh BEKTOpPbl CHUJI € TMOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOLICHUH. IIpUMEHATh IOIydYeHHbIE 3HAaHHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branerp MOHATHEM CKalIspHOTO IPOM3BENCHUS BEKTOPOB, NMOHMMATh €ro
F€OMETPUYECKUM CMBICII U YBEPEHHO IIOJIb30BATBCA €r0 BBIPAKECHUEM B
JIEKapTOBbIX KOOpAMHATaX. 3HATh JUCTPUOYTHUBHOCTh CKAJISIPHOTO MPOU3BENEHUS
U €ro CBA3b C NPOELUpOBaHUEM. IIpUMEHATH CKAJSIPHOE NMPOU3BEICHUE BEKTOPOB
JUIS. HAXOXKIEHWs JUIMH W YTJ0B. PemaTe reoMerpryeckue 3aJayv ¢ MOMOIIBIO
CKAJIIPHOTO Ipou3BeneHus. Vcnob30BaTh CKAIPHOE NMPOU3BEAECHUE BEKTOPOB B
anredpandeckux U (pU3ndecKux 3agadax.

Biianers NMOHATUAMU NMPABWIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTU OKPYKHOCTH M PAJUaHHOW MEPHI yTJIa, BBIYUCIATH IUIOMAAb KPyTa U
ero yacted. [lonumare cmbicn yucna m. [IpuMeHATh MOgydYeHHBIE YMEHHS NpHU
pEIIeHUN MNPAaKTUYECKUX 3a7ad. 3HaTh MCTOPUYECKUE CBENEHUS 00 M3MEpEeHUU
JUIMHBI OKPY>KHOCTH U IUIOLIAJU KPyTa.

HmeTrr mnpenctaBieHue O MpeoOpa3oBaHUU IUJIOCKOCTH, O JBHKCHHSX.
Haxonuth ocu, UEHTphl CUMMETpUHM (GUTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIIMX MpeoOpa3oBaHuid. [IpuMeHATh NBUXKEHHUS TIOCKOCTH
IIPU PEIIEHUU T€OMETPUYECKUX 3a/1a4.

[IprMeHATh NONYyYEHHBbIE 3HAHUS HA MPAKTUKE — CTPOMTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NMPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHUS



C NPUMEHEHHEM ITOJ00WSI M TPUTOHOMETPHYECKUX (PYHKIMHA (TIOJIB3YSICh, TS
HEO0OXO0IMMO, KaJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM nugpoBbie
Ne ni/mt P Konrtpoabubie | IlpakTuueckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Hauana reomerpuu. [Ipocrenmme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBA. 28 1
W3mepenne reoMeTpudecKiX BEIMIHH
2 TpeyronbHUKH 19 1
IT .
3 apaenbHocTh. CyMMa yrioB 15 1
MHOT'OYTOJIbHUKA
[IpsiMOyTOIBHBIE TPEYTOIEHUKA
I'eomeTpuueckre HepaBeHCTBA 1
OxpyxHOCTb. 'eoMeTpruyeckue mecra
6 Touek. [locTpoeHus ¢ MOMOLIBIO HUPKYJIS 18 1
U JTUHEHKU
7 [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A 10 1
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungppoBbIe
Ne ni/mt P Konrpoasubie | Ipakruueckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
YeThIpEXyroIbHUKU 22
IToxoOue 16
3 [Tnomanp 16 1
4 Teopema [Iudaropa u Havana 18 1
TPUTOHOMETPHUHU
5 VYTIbl ¥ 4eTHIPEXYTOJILHUKH, CBSI3aHHBIE C 20 1
OKPY>KHOCTBIO
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 10 1
3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne i/ I:::FD;:::;::[M PAsiIelIon H Tem Beero KonTtpoububie | IlpakTnueckue E)I;P;(le)::::}BaI:;)ILHLIe
padoThI padoThI pecypesI
1 Pemenuie TpeyroabHUKOB 22 1
2 [Tonobue TpeyroasHUKOB 12 1
3 MeTto KoopaAHHAT 10 1
4 Bexropsl 20 1
5) JlJiHa OKpYKHOCTH U IJIOLIA/Ib KpyTa 16 1
6 JIBMOKEHUS IITIOCKOCTH 10
7 [ToBTOpEHwUe, 06o6meHI:Ie, 12 1
CUCTeMaTH3aIysl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Nen/m | Tema ypoka Konrpoasnsie | IlpakTHyeckue Aata HuppossIe
Bcero u3ydeHusi | oOpa3zoBaTe/bHbIE
padoThI padoThI pecypenI
1 HcTopusi BOBHUKHOBEHUS U Pa3BUTHS 1
reoMeTpuu
5 HavanpHblie nonsTus reomerpuu. Touxka, 1
psimasi, OTpe30K, J1y4
3 HavanpHblie nonsTus reomerpuu. Touxka, 1
npsimasi, OTpe30K, J1y4
[TonsiTue 06 akcuome, Teopeme,
4 JI0Ka3aTeNIbCTBE, ONpEAeICHUH, CBONCTRBE, 1
IIpU3HAKe
B3aumHoe pacnonoxeHue Touek Ha
5) npsMoi. 3mepenne JuiMHbI OTpe3Ka, 1
paccTosiHue MEXy TOUKaMHU
B3aumHoe pacnonoxeHue Touek Ha
6 npsMoi. 3Mepenne JuIMHBI OTpe3Ka, 1
paccTosiHue MEXy TOUKaMHU
B3aumHoe pacnonoxeHue Touek Ha
7 npsMol. M3mMepenne JuiHBI OTpe3Ka, 1
paccTosiHue MEXy TOUKaMHU
8 [TonymuiockocTs U yrois. Buael yrios. 1
N3mepenue BeM4YnH yIiioB
9 [TonymmockocTs u yrou. Buasl yrios. 1




I/I3M€p€HI/Ie BCJIMYHH YTJIOB

[Tonynnockocts 1 yrou. Buael yrios.

10 N3mepenue BeMUUH yIIIOB
BepTukanabHble U CMEKHBIE YTJIbL.

11 [TapannensHbIC W MIEPIICHIUKYJISPHBIC
psIMbIE
BepTukanabHbie U CMEKHBIE YTJIbL.

12 [TapannensHble U NEPIEHIUKYISIPHBIE
psiMbIe
BepTukanabHble U CMEKHBIE YTJIbL.

13 [TapannensHble U NEPIEHIUKYISIPHBIE
psiMbIe
BeprtukanbHbie U CMEXHBIC YIIIBL.

14 [TapannensHble U NEPIICHIUKYJIISIPHBIE
MpsIMbIE
BeprtuxanbHbie U CMEXHBIE YTIIBL.

15 [TapannenbHble ¥ NEPIEHIUKYISIPHBIE
MpsIMbIE

16 buccexrpuca yria

17 buccekrpuca yria

18 buccekrpuca yria

19 Jlomanas. Bunsl nomanbix. Jnuna
JIOMaHOU

20 Jlomanas. Bunpl nomassix. J{uHa
JIOMaHOU

21 Muoroyronsauku. [lepumetp

MHOT'OYT'OJIbHUKA. ITonsarue o BBIITYKJIBIX




W HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

22

MmuoroyronsHuku. [Iepumerp
MHOroyrojpHuka. [IoHATHE O BBITYKIBIX
Y HEBBIITYKJIBIX MHOT'OYTOJIbHUKAX

23

Muoroyronsauku. [Tepumetp
MHOTOyrojibHUKa. [IOHSTHE O BBIMTYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX

24

Muoroyronsauku. [lepumerp
MHOTOyrojibHuKa. [IoHsTHE O BBIMYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

25

Muoroyronsauku. [lepumerp
MHOTOyrojibHuKa. [IoHsTHE O BBIMYKIIBIX
Y HEBBITYKJIBIX MHOTOYTOJIbHUKaX

26

HNHCcTpyMEHTBI U1 U3BMEPEHUN U
IIOCTPOCHUM

27

HNHCTpyMEHTHI 1)1 U3BMEPEHUH U
ITOCTPOEHUHN

28

KonTponbhas padota no teme "Hauana
reometpud. [Ipocreiimme
reoMeTpuyeckre GUrypsl U UX CBOMCTBA.
N3mepenue reomerpuueckux puryp"

29

Menunana, GuCCeKTpHUca U BBICOTA
TpEYrojbHUKA

30

Menunana, GucceKTpuca 1 BbICOTa
TpeyroJibHUKa

31

PaBeHCTBO TpeyroapHUKOB

32

[TepBsIii 1 BTOPOU MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB




IIepBbIil M BTOpOM IPU3HAKYU PABEHCTBA

33
TPEYrOJIbHUKOB

34 IIepBbIil U BTOPOM IPU3HAKY PABEHCTBA
TPEYTroJIbHUKOB

35 [TepBrIif 1 BTOPOM MPU3HAKK PABEHCTBA
TPEYTroJIbHUKOB

36 IlepBslii 1 BTOPO IPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOE1peHHBIE TPEYTOIBHUKHU U UX
CBOMCTBA

38 PaBHOOe1peHHBIE TPEYTOIBHUKHU U UX
CBOMCTBA

39 PaBHOOe1peHHbIE TPEYTOJBHUKHY U UX
CBOMCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO
TPEYroJbHUKA

41 [Ipu3nak paBHOOEAPEHHOTO
TPEYroJbHUKA

42 Tperwnii npru3HaK paBeHCTBA
TPEYTOJIbHUKOB

43 Tperuii npu3HaK paBeHCTBA
TPEYTOJIbHUKOB

44 Tperuii npu3HaK paBeHCTBA
TPEYTOJIbHUKOB
@urypsl ¢ 0CEBOI CUMMETPHUEN.

45 [IpuMepsl CHMMETPUH B OKPYKaIOIIEM

MUpE




@urypsl ¢ 0CEBO CUMMETPHUEH.

46 [IpuMepsl CHMMETPUH B OKPYKaIOIIEM 1
Mupe

47 KonrponsHas pabora o teme 1
"TpeyroiabHuxu"

48 [MapannenbHOCTh TPSAMBIX 1

49 CBoiicTBa U IPU3HAKHU MapauIeIbHbIX 1
IPSIMBIX

50 CBoiicTBa ¥ MPU3HAKH MTAPAJUICITHHBIX 1
IPSIMBIX

51 CBoiicTBa ¥ MPU3HAKY MTAPAJUICTHHBIX 1
MIPSIMBIX

59 CBoiicTBa U IPU3HAKHU MapaUIEIbHBIX 1
TIPSIMBIX

53 CBoiicTBa U IPU3HAKHU MapaUIEIbHBIX 1
MPSIMBIX

54 CBoiicTBa U MPU3HAKH TTAPAIUICTHHBIX 1
MPSIMBIX

55 CyMMa yTI0B TpEeyroJibHUKA 1

56 CymMmMa yriioB TpeyroJibHHKa 1

S7 Bremnue yrisl TpeyrojibHHAKa 1

58 BHeniHue yritel TpeyrobHUKA 1
CyMMa BHYTpPEHHHUX YTJIOB

59 MHOT'OYT'OJIbHUKA U CYMMa BHEIIHHUX 1
YTJIOB BBITYKJIOT'O MHOTOYTOJIbHUKA

60 CyMMa BHYTpPEHHUX YTJIOB 1

MHOT'OYT'OJIbHUKA U CYMMa BHCIITHUX




YTJIOB BBIITYKJIOI'O MHOT'OYT'OJIbHUKA

CyMmMa BHYTpPEHHMX YTJIOB

MHOTOYTOJIbHUKA U CyMMa BHEIITHHX
61 Y y
TJIOB BBIMYKJIOTO MHOTOYTOJIbHUKA
y y y
KonTponbhas pabota no teme
62 "[MapamnensHocTh. CyMMa yTIIoB
MHOIOYyrojibHuKa"
63 [Ipu3Haku paBeHCTBA MPSIMOYTOIBHBIX
TPEYTOJIbHUKOB
64 [Ipu3Haku paBeHCTBA MPSAMOYTOIBHBIX
TPEYTOJIbHUKOB
65 [eprieHAUKYISAp U HAKIOHHAS
CBoiicTBO MeIMaHbI MPSIMOYTOJIBHOTO
66 TPEYroJbHUKA, TIPOBEACHHON K
THITIOTEHY3€e
CBoiicTBO MeIMaHbI MPSIMOYTOJIBHOTO
67 TPEYroJbHUKA, IPOBEAEHHON K
2
THITIOTEHY3€e
68 [IpsiMOYTOIBHBII TPEYTOJILHUK C YTIIOM B
30 rpaaycoB
69 [IpsAMOYTONBHBIN TPEYTONBHUK C YTIIOM B
30 rpagycos
70 CooTHOIIEHNS MEXKTy CTOPOHAMH U
yTJIaMA TPEYTOJbHUKA
7 CooTHOIIeHUsI MEXIY CTOPOHAMU U
yIJIaMu TPEYToJIbHHUKA
72 HepaBeHnctBo TpeyronbHUKA.
y




HepageHcTBO 0 1immHe 10MaHOU

73

HepaBeHcTBO MexX Iy NMEpIEHAUKYIIPOM
U HaKJIOHHOM. PaccTossHME OT TOYKH 10
IpsAMON

74

KontponsHas pabora o reMmam
"[IpssMOyTOJIbHBIE TPEYTONBHUKH",
"I'eomeTpuueckue HepaBeHcTBA"

75

OKpyXHOCTb, XOPJIbl U INAMETPBI, UX
CBOICTBa

76

OKpy»KXHOCTb, XOPJIbl U IUAMETPBI, UX
CBOICTBa

77

B3anMHOe pacnonoxeHue OKpyKHOCTH U
npsmoii. KacarenpHas u cexymas K
OKPYXHOCTH

78

B3anMHOe pacnionoxeHne OKpyKHOCTH U
npsmMoii. KacarenpHas u cexymas K
OKPYKHOCTHU

79

B3anMHOe pacnionoxeHre OKpyKHOCTH U
npsmMoii. KacarenpHas u cexymas K
OKPYXHOCTH

80

Opr')KHOCTB, BIIMCAaHHAsA B yI'OJI

81

Opr')KHOCTB, BIIMCAaHHAsS B yI'OJI

82

[TonsATHE O rEOMETPUUECKOM MECTE
To4ek. [Ipumepsl reoMeTpuyecKux MecT
TOYEK Ha IJIOCKOCTH

83

IIoHsATHE O TEOMETPUYECKOM MECTE
ToueK. [IpumMepbsI reoMeTpUIECKUX MECT
TOYEK Ha MJIOCKOCTH




84

OnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LIEHTpP

85

OrnucaHHast OKPYKHOCTb TPEYTOJIbHUKA,
€€ UEHTp

86

MeTO,Z[ TCOMETPHUICCKUX MECT TOYCK ITPU
peIICHUU I'COMCTPUYCCKHUX 3a1a4

87

MeTton TCOMCTPUUCCKUX MECT TOYCK IIPpHU
PCUICHUU I'COMCTPUYCCKUX 3aaa4d

88

MGTOI[ TCOMETPHUICCKUX MCCT TOYCK IIPU
PCUICHUU I'COMCTPUYCCKUX 3aaa4d

89

MCTOI{ TCOMETPHUICCKUX MCCT TOYCK ITPU
peIICHUU IrCOMCTPUYCCKHUX 3a1a4

90

O6ocHOBaHMS TPOCTEUIINX TOCTPOSHUH,
JTaInbl 337a44 Ha IOCTPOCHHUSI, pELICHUE
3a/1a4 Ha IOCTPOEHUE UPKYJIEM U
JIMHENKOU

91

O6ocHOBaHMS TPOCTEUIINX TOCTPOSHHUH,
JTanbl 337ja44 HA IOCTPOCHHUS], pELICHUE
3a/1a4 Ha IOCTPOEHUE LUPKYJIEM H
JIMHENKOU

92

KonrtponsHas pabora no teme
"OKpyKHOCTb. [ 'eoMeTprueckue mecra
To4ek. ITocTpoenus ¢ mOMOIIBIO TUPKYJIS
U TUHEeUKH"

93

IToBTropenue u o6o0meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
Pa3IMYHBIMU TEMaMH Kypca

94

[ToBTropenue u o6o0menue. Pemenue




3aJ1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXIY
pa3IUYHBIMU TEMaMHU Kypca

95

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

96

[ToBTropenue u o6o0menue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMAMU Kypca

97

[ToBTOpenue u 06o0mEeHue. Pemenue
3aJ1a4, WUTIOCTPUPYIONINX CBSA3H MEXITY
Pa3IMYHBIMU TEMaMHU Kypca

98

[ToBTOpenue u 06o0mEeHue. Pemenue
3aj]1a4, HJUTFOCTPUPYIOIUX CBSI3U MEXTY
Pa3IMYHBIMU TEMaMHU Kypca

99

[ToBTrOopenue u o6o6eHue. Pemenue
3a1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIMHE TEMaMH Kypca

100

IToBTropenue u o6o61eHue. Pemenue
3a1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIME TEMaMH Kypca

101

WroroBas koHTpoJsibHasE paboTa

102

[ToBTOpenue u o6o61eHue. Pemenue
3a7a4, HIUTIOCTPHUPYIOIINX CBSI3U MEXTY
pa3IUYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102




8 KUIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne T Hara uudposbie
€Ma ypoka Konrpoasbnsie | IlpakTHyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku u 1
CBOMCTBA
5 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBa
3 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
4 [Tapamrenorpamm, €ero Npu3HaKu U 1
CBOMCTBA
5 [Tapannenorpamm, ero npu3Haku u 1
CBOMCTBA
6 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
7 [IpsimoyronbHUK, poMO, KBaJpat, ux 1
IIPU3HAKU U CBOMCTBA
3 [IpsimoyronbHUK, poMO, KBaJpat, UxX 1
MIPU3HAKU U CBOMCTBA
9 [IpsiMoyroabHHK, pOMO, KBaJpaT, UX 1
IIPU3HAKU U CBOWCTBA
10 CpenHsist TMHUS TPEyTroJIbHUKA 1
11 Cpenusis TUHUS TPEYTOJbHUKA 1
anenus. PaHoOeapennas Tpanenus, e€
12 T P 0 , 1




CBOMCTBA U IIPU3HAKHU

Tpanenus. PaBaoOenpenHas Tparmemnus, eé

13 . 1
CBOWCTBA U PU3HAKU
14 [IpsiMoyTonbpHas Tpaneus 1
15 CpenHsist TMHUSA Tpaneuuu 1
16 Teopema Daneca 1
17 Teopema daneca 1
18 Teopema o MPONOPITMOHATBLHBIX OTPE3KAX 1
19 TeopeMa o0 IpONOPIMOHATILHBIX OTPE3Kax 1
20 LlenTp Macc TpeyroibHUKA 1
21 LleHTpaibHO-CUMMETPHYHBIE (PUTYPHI 1
99 KonrtponbHas pabora no teme 1
"YeTbIpEXyroapHUKH"
93 ITonoGue TpeyronbHUKOB, KOAPHUIMEHT 1
noo0us
24 [TogoOue TpeyroibHUKOB, KOIPHUIIMEHT 1
mo100ust
25 [Ipu3naku mo100Us TPEYroIbHUKOB 1
26 [Tpu3Haku mo100us TPEYTrONbHUKOB 1
27 [Ipu3naku mo106us TPEYroabHUKOB 1
28 [Tpu3Haku mo100us TPEYrONbHUKOB 1
29 [Tpu3Haku mo100us TPEYTrONIbHUKOB 1
30 [Tpu3Haku o100 TPEYTOIBHUKOB 1
31 [TpumeHeHne nogo0us PH pelIeHUH 1
MPAKTUYECKHX 3a/1a4
32 [IpumeneHnue nmoao0us MPU PEIICHUN 1




MMPAaKTUYCCKUX 3aaa4d

[Ipumenenue mogoous Ipu pelIeHUH

33 MPAKTUYECKHX 33724

34 [Ipumenenue moapooust Mpu perieHuH
MPAKTUYECKHX 3aja4

35 [Ipumenenue mogooust Mpu perieHUH
MPAKTUYECKHX 3a7a4

36 [TpumeHeHHe MOTO0MSI IPU PEIICHUH
MPAKTUYECKHX 3324

37 BBenenre noHsTus mpeodpa3oBaHUS
no100us 1 MoT00HBIX pUryp

38 Kontponbnas padota no teme "[lomodue"

39 [Tonstue nnomaau. ColicTBa MIoMmaaei
reOMEeTpUUYECKUX QUryp

40 [Tonstue nnomaau. ColicTBa MuIoMaaei
T€OMETPUUYECKUX (QUTYDP

a1 [Tonstue nnomaau. CoiicTBa mioniaaeu
T€OMETPUUYECKUX (QUTYDP
[Ipocreiimme hopmynbl AT TUIOMIATH

42 TpeyroJIbHUKA, Mapajuiesorpamma, pomoa
U Tpareuuu
[Ipocreiimme Gopmybl A TUIOIIA A

43 TpeyToJIbHUKA, NapajuiesorpaMmma, pomoa
U Tpareuuu
[Ipocreitmme GopmMybl 1JIs TUIOIAANA

44 TpeyToNbHUKA, TTapajuiejorpaMmma, pomoa

U Tparenuu




[Ipocreiimme GopMybl s TUTOIIA TN

45 TpEeyTobHUKA, NTapajuiejorpaMmma, pomoa 1
U Tpanenuu
[Ipocreiimme GopMymbl s TUIOIIA A
46 TPEyroJbHUKA, Mapajuieiorpamma, pomba 1
U Tpanenuu
[Tpocreiimme hopMyItbl s TUTOIIA A
47 TpEeyroJjbHUKa, apajiiesorpaMma, pomoa 1
U Tparenuu
[Tpocreiimme hopMyIIbl s TUTOIIA A
48 TpeyroibHUKA, apajuiejorpaMmma, pomoa 1
U Tparenuu
[Ipocreiimme hopmybl A TUIOMIAIN
49 TpeyTobHUKA, TTapajuiejorpaMmma, pomoa 1
U Tparenun
[Ipocreiimme hopMybl AT TUIOMIATH
50 TpeyroibHUKa, MapaierorpaMmma, pomoa 1
U Tparenuu
51 [Tnomanu monobHbIX puryp 1
52 [Tnomaan momoOHBIX GuUryp 1
53 [Tnomanu mono6HeIX puryp 1
54 KonTponbnas pabota mo teme "ILnomas" 1
55 Teopema I[Tudaropa 1
56 [Tpumenenue Teopemsl [Tudaropa npu 1
pElIeHNN MTPAKTHYECKUX 3a1a4
57 [Ipumenenue Teopemsl [Tudaropa npu 1

PCHICHUU MPAKTUYCCKUX 3a1a4




[Tpumenenne Teopems [Iudaropa npu

>8 pEILICHNN IPAKTUYECKUX 3a1a4

59 [Tpumenenne Teopems [Iudaropa npu
pELIeHNN IPAKTUYECKUX 3a1a4

60 [Ipumenenue Teopemsl [Iudaropa npu
pELIeHNN IPAKTUYECKUX 3a1a4

61 [IponopuroHalIbHBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

62 [IponopuroHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponoprroHanbHbIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 IIponopuroHalbHBIE OTPE3KU B
MPSIMOYTOJIbHOM TPEYTOJIbHUKE

65 IIponopuroHaIbHBIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 [IponoprroHanbHbIE OTPE3KH B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC

67 OCTpPOTO yTJIa MPSMOYTOIHEHOTO
TpEeyrojbHUKa
CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

68 OCTpPOTO yTJIa MPSMOYTOIEHOTO
TpEeyrojbHUKa
CuHycC, KOCHHYC, TAHT€HC U KOTAaHT'€HC

69 OCTpPOTO yrIjia MPsIMOYTOJIBHOTO

TpPEYroJbHUKA




Tpuronomerpuueckre GyHKINHU YTIIOB B

70 30°, 45° u 60° L

71 Tpuronomerpuyeckue GyHKIMH YTIIOB B 1
30°, 45° u 60°

79 Kontponbnas padota nmo teme "Teopema 1
[Mudaropa u Havyana Tpuronomerpun"

73 BrucanHble U IeHTpaIbHBIE YIIIbI 1

74 BrnucanHnble 1 IEHTpaIbHBIE YIUIbI 1

75 BrnucanHble U IeHTpaIbHbIE YIIIbI 1

76 Brrcannble U IeHTpaIbHbIE YIIIbI 1

77 VYron Mexay KacaTelbHON U XOpJoH 1

78 VYron Mexay KacaTeJIbHOW U XOpJ0U 1

79 VYTIIbI MEXTY XOPJIaMH U CEKYIITUMHU 1

80 VYTIBI MEXAY XOpAaMHU U CEKYIIUMHU 1

81 Brrcannble u onrcaHHbIe 1
YeThIPEXYTONBHUKH

82 BriricaHHbIC 1 OTICAaHHEIC 1
YeTHIPEXYTONEHUKH

83 CBolicTBa M NPU3HAKH BIMCAHHOTO 1
YEeTBIPEXYTOJIbHUKA

84 CBoiicTBa U MPU3HAKH BIHCAHHOTO 1
YEeTBIPEXYTOJIbHUKA

85 CBoiicTBa ¥ MPU3HAKH BIHCAHHOTO 1
YeThIPEXYTOJIbHUKA

86 CBolicTBa ¥ NPU3HAKH BIMCAHHOTO 1

YETBIPEXYTOJIBHUKA




B3anMHOe pacnosnoxeHue 1Byx

87 .
OKpYKHOCTEH
88 B3aumHoe pacnionoxxeHue aByx
OKPYKHOCTEH
89 Kacanue okpyxHocTei
90 Kacanue okpyxHocTei
01 OOmme kacaTenbHBIC K IBYM
OKPYKHOCTSIM
KonTponbnas pabota mo Teme "Yriasl u
92 YeThIPEXYTOJbHUKH, CBSA3aHHBIE C
OKpPYHOCTBIO"
[ToBTOpenue u 0600mEeHue. Permenue
93 3a]1a4, MJUTIOCTPUPYIOLIHUX CBSI3U MEXKTY
Pa3IMYHBIMHU TEMaMH Kypca
[ToBTropenue u o6o6eHue. Pemmenue
94 3a]1a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKTY
pa3IMYHBIMH TEMaMH Kypca
IToBTropenue u o6o61eHue. Pemenue
95 3aj]1a4, MJUTIOCTPUPYIOLIHUX CBSI3U MEXKTY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6obmenne. Pemenue
96 3aj1a4, MJUTIOCTPUPYIOLIHUX CBSI3U MEXKTY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6obmeHne. Pemenue
97 3a7a4, HIUTIOCTPUPYIOIIHNX CBSI3U MEXITY
pa3IMYHBIMHU TEMaMH Kypca
08 [ToBTOpenue u o6obmeHue. Pemenue

3aJ1a4, WUTIOCTPUPYIOLINX CBSA3H MEXIY




pa3IMYHBIMU TEMaMU Kypca

[ToBTrOopenue u o6o0mmenue. Pemenue

99 3aJ1a4, WUTFOCTPUPYIOIINX CBSA3H MEXITY 1
pa3IUYHBIMU TEMaMHU Kypca
[ToBTOpenue u o6obmeHue. Pemenue

100 3aJ1a4, WUTIOCTPUPYIOIINX CBSA3H MEXIY 1
Pa3IMYHBIMU TEMaMHU Kypca

101 HroroBast koHTposIbHAs paboTa 1
[ToBTropenue u o6o0menue. Pemenne

102 3aJ1a4, WTIOCTPUPYIOLIUX CBSA3H MEXKIY 1
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME




9 KUIIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Koutpoaphbie | Ipakruieckue u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI pecypesI
1 Cunyc, KOCHHYC, TaHT€HC yTioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXAECTBO
@opMyIIbI IPUBEACHUS 1
@opMyIIbI IPUBEACHUS 1
5 Pewmenue tpeyronbHukoB. Teopema 1
KOCHUHYCOB
6 Pemenne tpeyronsaukoB. Teopema 1
KOCHHYCOB
Teopema cuHyCcOB 1
8 Teopema cuHycoB 1
Pemenue npakTuyeckux 3aaay ¢
9 HCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIOJIb30BaHUEM TEOPEMBbI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIO0JIb30BaHUEM TEOPEMbI KOCHHYCOB 1 1

TEOPEMBI CHHYCOB




Pemenne npakruyeckux 3anad ¢

12 HCII0JIb30BAaHUEM TEOPEMbI KOCHHYCOB 1
TEOpPEMbI CHHYCOB
Tpuronomerpuyeckue GOpPMyIIbI IS

13 TUIONIA/IA TPEYTOIbHHKA,
napajuiesiorpaMmma
Tpuronomerpuyeckue GOPMYIIbI IS

14 IUTONIAAN TPEYTOJIbHUKA,
napajuiesorpamMmma
Tpuronomerpudeckue GOPMYIIbI IS

15 TIJIOIAIU TPEYTOJIbHHKA,
napajuiesorpamMmma
Tpuronomerpuyeckue GoOpMyIbl IS

16 TUIOMIA/IA TPEYTOJIbHHKA,
napajuiesiorpaMmma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 dopmyna mIomaal BEITyKIOrO
YeThIPEXYTOJIbHUKA

21 ®opMyia IO BBITYKIIOTO
YeThIPEXYTOJIbHUKA

99 Kontponbnas padota mo teme "Permenue
TpEyroJIbHUKOB"

93 Xopbl 1 TO00HBIE TPEYTOJILHUKH B
OKPYKHOCTHU

24 TeopeMa 0 IpoU3BEAECHUU OTPE3KOB XOPI




25 Teopema 0 IPOU3BEAECHUN OTPEZKOB XOPJI 1

26 Teopembl 0 TPOU3BEICHNUN OTPE3KOB 1
CEeKYIINX

97 Teopemsl 0 IpOU3BEEHUN OTPE3KOB 1
CEeKYLINX

28 Teopema o kBasipaTe KacaTeabHOMN 1

29 Teopema o kBagpare KacaTenbHOU 1

30 Teopembr UeBbl 1 MeHemast 1

31 Teopembl UeBbl u Menenas 1

32 Teopemsl UeBbl u Menenas 1

33 [TonsiTre 0 romoTeTUN 1

34 KonTponbhas padora no teme "llogoOue 1
TPEYroJbHUKOB"
YpaBHeHHE NPSIMOIl HA TIIIOCKOCTH.

35 YrinoBoii ko3 GUIMEHT ¥ CBOOOTHBII 1
YJIeH, UX TEOMETPUIECKUI CMBICTT
YpaBHeHHE NIPSIMOH Ha IUIOCKOCTH.

36 YrnoBoii ko3 GUIMEHT ¥ CBOOOTHBII 1
9JIeH, UX TEOMETPHUIECKUN CMBICTT

37 [TapannenbHOCTh M MEPIEHAUKYISPHOCTh 1
NPSIMBIX (Yepe3 yriioBoi KOAPPHUIIUEHT)

38 YpaBHEHHE OKPYKHOCTU 1

39 HaxoxieHne nepece4eHuil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPJMHATAX

40 HaxoxeHue nepece4eHuil OKpyKHOCTEM 1
U TIPSIMBIX B KOOpAMHATAX

41 dopMya pacCTOSIHUSA OT TOYKH 10 IIPSIMOU 1




[Inomane nmapauienorpamma B

42 KOOpJMHATAX, IOHATHE 00
OPHEHTHPOBAHHOM IUTOLIA H
[TpumeHeHne MeTo1a KOOPAMHAT B

43 MPAKTUYECKH-OPUEHTUPOBAHHBIX
reOMETPUYECKHUX 3a/1a4ax

44 KonTponbhas padota no teme "Mertoa
KoopauHat"

45 BekTopsl Ha II0CKOCTH
CrnoxeHne ¥ BbIUNTaHUE BEKTOPOB —

46 MpaBUJIa TPEYTOJIbHUKA U
napaJuienorpaMma
CrnoxeHre ¥ BBIYUTaHHE BEKTOPOB —

47 IIpaBWJIa TPEYTOJIbHUKA U
napasuesnorpaMma

48 YMHOXEHHE BEeKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
CroxeHne 1 BIYUTaHUE BEKTOPOB,

50 YMHOXXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATax
CroxeHre ¥ BRIYUTaHHE BEKTOPOB,

51 YMHOXEHHE BEKTOpa Ha YUCIIO B
KOOpAMHATax

59 [TpumeHeHne BeKTOPOB B (hU3HKE, IICHTP
Macc

53 [TonsTHe 0 6a3uce (Ha MIOCKOCTH).

Paznosxenust BEKTOpOB 10 6a3ucy




[TonsTre o 6a3uce (Ha TIOCKOCTH).

54
Pa3noxxeHus BeKTOpOB 110 0azucy

55 [TonsTre o 6a3uce (Ha TIOCKOCTH).
Paznoxenus BEeKTOpOB 1o 0a3ucy
CkansipHoe Mpou3BeIeHNE BEKTOPOB,

56 TE€OMETPUUYECKUN CMBICT M BBIPAKEHUE B
JICKapPTOBBIX KOOPAMHATAX

57 JcTpuOyTUBHOCTD CKAJIIPHOTO
MIPOU3BEICHUS

58 CkanspHoe mpou3BeIeHUE U
MPOELUPOBAHUE

59 [IpuMeHeHHE CKATSIPHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKIACHHUSI UTHH U yTJIOB

60 [TpuMeHeHHEe CKAISIPHOTO TPOU3BEICHUS
BEKTOPOB ISl HAXOXKACHHUSI JUTHH U yTJIOB

61 [IpuMmeHeHne CKaIsipHOTO MPOU3BEACHUS
BEKTOPOB JUISl HAXOXKACHHUSI UTHH U yTJIOB

62 Pemenne reoMmeTprueckux 3aaad ¢
MTOMOIIBIO CKaJISIPHOTO MPOU3BEICHUS

63 Pemenne reoMmeTprueckux 3a1ad ¢
MTOMOIIBIO CKAJISPHOTO TIPOU3BEICHUS

64 Kontponbnas padota mo teme "Bektopsr”

65 [IpaBuiIbHBIE MHOTOYTOJIBHHKH,
BBIYHCIICHUE UX DJIEMEHTOB

66 [TpaBWIIbHBIE MHOTOYTOJIBHHKH,
BBIUHCIICHHE UX DJIEMEHTOB

67 [IpaBuUEHBIE MHOTOYTOTBHUKH,




BBIYHMCIICHHUEC UX 3JICMCHTOB

HpaBI/IJ'IBHBIe MHOI'OYT'OJIbHUKH,

68 1
BBIUUCIICHUE UX JIEMEHTOB

69 Ywucno m v ImmHA OKPYKHOCTH 1

70 Yucio © U 1IMHA OKPYKHOCTH 1

71 JlnvHa 1yru OKpy»KHOCTH 1

72 JlnvHa AyTH OKPY>KHOCTH 1

73 Pamuannas mepa yriia 1

74 Panuannas mepa yria 1

75 [Tomane Kpyra u ero 3IeMEHTOB (CEKTOpa 1
1 CErMEHTA)

76 [Tnomans Kpyra u €ro 3JeMEeHTOB (CEKTOpa 1
Y CETMEHTA)

77 [Tnomans Kpyra u €ro JIeMEeHTOB (CEKTOpa 1
Y CETMEHTA)

78 Brruucnenue nepuMeTpoB M IUIOMIAEH 1
¢buryp, BKIIOYAIOIIMX 3JIEMEHTHI Kpyra

79 Brruucnenue nepuMeTpoB M IUIOMIAEH 1
¢buryp, BKIIOYAIOIIMX 3JIEMEHTHI Kpyra

80 Kontponbnas no teme "JlnuHa 1
OKPY’KHOCTH M IuIomaas kpyra'"

81 LlenTpanpHas cCHMMETpHS 1

82 LleHTpasibHO-CUMMETPHUYHBIE (PUTYPHI 1

83 ITooport 1

84 OceBast cUMMETpHS 1

85 Durypsl, CHMMETPUYHBIE OTHOCUTEIIHHO 1




HEKOTOPOU OCH

86 [MapannensHblii HEpeHOC

87 [ToHsaTHEe ABMKEHUS U €0 CBOICTBA

88 PaBenctBo puryp

89 [TposiBneHns: CHMMETpHH B IPUPOJE,
’KHBOIIUCH, CKYJIBIITYPE, aPXUTEKTYPE

90 Kommno3umuu asuxeHuit (mpocTeimme
MIPUMEPHI)
[ToBropenue u o6o0menHue. Pemenue

91 3a71a4, WUTIOCTPUPYIOIIUX CBSI3H MEKIY
Pa3IUYHBIME TEMaMH Kypca
[ToBTropenue u o6o0mmeHue. Pemenne

92 3a7a4, HIUTIOCTPHUPYIOINX CBSI3U MEXKTY
pa3IUYHBIMHE TEMaMH Kypca
[ToBTOpenue u obod1eHue. Pemenne

93 3a7a4, HJUTIOCTPUPYIOIIHNX CBSI3U MEXTY
pa3IUYHBIME TEMaMH Kypca
[ToBTOpenue u obod1eHue. Peenue

94 3aJ1a4, WUTFOCTPUPYIONTNX CBSA3H MEXTY
pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o0mmeHue. Pemenue

95 3aJ1a4, WUTIOCTPUPYIONTHX CBA3H MEXTY
pa3IUYHBIME TEMaMH Kypca
IToBTopenue u o6o0meHue. Pemenue

96 3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEKIY
pa3IUYHBIMH TEMaMH Kypca

97 [ToBTOpenue u 0606meHue. Pemenune




3aJ1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXIY
pa3IUYHBIMU TEMaMHU Kypca

[ToBropenue u o6o0mmenue. Pemenue

98 3a1a4, WUTIOCTPUPYIOIINX CBSA3H MEXITY 1
pa3IUYHBIMKE TEMaMH Kypca
[ToBropenue u o6o0menue. Pemenue

99 3aJ1a4, WUTIOCTPUPYIONINX CBSA3H MEXKITY 1
pa3IUYHBIME TEMaMH Kypca
[ToBTOpenue u 0600mEeHue. Pemenue

100 3aJ1a4, WUTFOCTPUPYIONINX CBSA3H MEXTY 1
pa3IUYHBIME TEMaMH Kypca

101 Hroroas koHTpoJIbHAs paboTa 1
[ToBropenue u o6o0meHue. Pemenne

102 3a]1a4, WUTIOCTPUPYIOLIUX CBSA3H MEXIY 1
pa3IMYHBIMH TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

I'eomeTpusi: 7 knace: yueOHUK J1 ydanuxcsi 001eo0pa3oBaTebHbIX
yupexaenuit/ A.I'. Mepsnsik, B.b. [lomoncknit,

M.C. Sxup. — M. : Benrana-I'pad, 2012

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

I'eomeTpusi: 7 kacc: MUIAKTUYECKUE MaTepralibl: COOPHUK 3a/1a4 U
KOHTpPOJIbHBIX padoT1/ A.I'. Mep3isik, B.b. [Tonon-

ckuii, M.C. Sxup. — M. : Bentana-I'pad, 2013

['eomeTpus: 7 xnace: padoune Tetpaau Nel,2/ A.I'. Mep3mnsk, B.b.
[Tonouckwuii, M.C. Axup. — M. : Benrtana-I'pad,

['eometpusi: 7 knacc: metonuueckoe nocooue/ E.B. bytko, A.I'. Mep3nsik,
B.b. ITononckuii, M.C. AAxup. — M. : Benra-

Ha-I'pad, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

bu6mmoreka IJOK
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