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HHOACHUTEJIBHASA 3AIIMCKA

['eomMeTpusi Kak OJWH M3 OCHOBHBIX pa3/AelIOB UIKOJBHOW MaTE€MaTUKH,
UMEIOIINNA CBOEH I1eIbI0 00€CTIeUunTh M3YYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWH M B3aUMHOE pPAaCIOJIOKEHHE, ONHUpPAeTCI Ha  JIOTHYECKYIO,
J0Ka3aTeabHy0 JUHUI0. L[eHHOCTh M3yueHHs reoMeTpuM Ha YPOBHE OCHOBHOTO
oOuiero o0pa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIUICA YYUTCS MPOBOJIUTH
JI0Ka3aTeJIbHbIE PACCYKIEHUS, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHUS, T0KA3bIBATh
UCTUHHBIE YTBEPXKACHHUS M CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOJMTH
pacCykJIieHuss «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT IPU3HAKOB,
dbopmynupoBath oOpaTHble yTBepxKIeHus. Ocoboe 3HaueHue JoKa3zaTesibHas
JMHUSI UMEET JJIs1 yIIyONEHHOTO U3yUeHUsI MaTeMaTUKH.

Llenpro M3yyeHus TEOMETPUU SBISIETCS UCIOJIb30BAaHUE €€ KaK MHCTPYMEHTa
MIPHU PEIICHUH KaK MaTeMaTHYEeCKUX, TaK U MPAKTHUECKUX 3a]1a4, BCTPEYAOIIUXCS
B peanbHOM xu3HM. OOydyaromuics JIOJDKEH HAy4YuTbCAd  ONPEAENSTh
reOMETPUYECKYIO0 (UTYpY, ONHUCHIBATH CIOBAaMHU YEPTEK HIM PUCYHOK, HANTH
oAb  3€MEIbHOTO  ydYacTKa, pacCYUTHIBATh  HEOOXOAUMYIO  JIJIUHY
ONTOBOJOKOHHOIO Kabenss wiu TpeOdyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpas, BHIYMCIHUTEIbHAS JUHUS B U3YUYEHUU T'€OMETPHUHU.
[Ipu pemieHun 3ajad MPaKTHUYECKOTO XapakTepa OOy4arolMicCs YUUTCS CTPOUTH
MaTEMaTUYECKUE MOJIEIM  PEAJbHBIX JKU3HEHHBIX CHUTYyallMi, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATDH aJIEKBATHOCTD MOJTYYEHHOTO pe3yJibTara.

Oco6eHHOCTh Yy4eOHOro Kypca YrIyOJE€HHOI0 U3yUYEeHHUS] TEOMETPUHM COCTOUT
B TOM, YTO 00y4aromuecss He MPOCTO 3HAKOMSTCS C ONpeAeIEHHBIMU MOHIATUAMH, a
yBEPEHHO OBJIaJieBal0T MMHU. CyIlecTBYIOINUE TEMbl MPOrpaMMbl 0a30BOro Kypca
T€OMETPUH U3y4aroTcs Ha OoJiee riTyOOKOM YpOBHE, a 00yUarolrecs: IpuoopeTaroT
YMEHUS, MOMOTAIIINE UM YBEPEHHO NPUMEHSTh CBOM 3HAHHUS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETax, Mpexie Bcero hpusnke u nHPopMaTHKe,
a Tak)Ke TMOJIb30BAThCS MOJYYECHHBIMH 3HAHUSMU TMPU PEHICHUH MPAKTHYECKUX
3azay.

CornacHo yudeOHOMY IUlaHy B 7-9 Kiaccax wu3y4aercsi yriayOJaEHHBIM
y4eOHBIN Kypc «I'eoMeTpHus», KOTOPBIN BKIIOYAST CISAYIONINEe OCHOBHBIC Pa3 bl
conmepxkanusi:  «Hauama  reomerpum», «TpeyronbHuku», «OKpPYKHOCTBHY,
«YeTtpipéxyronbHukmn», «Ilogobuey, «dmeMeHnTsl TpuroHoMeTpuny, «Ilmomanmy», a
Takke «Meton koopauHaty, «Bekropb», «IIpeoOpazoBaHus MIOCKOCTH.

Ha m3yuenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacoB: B 7
kiacce — 102 gaca (3 gaca B Hezento), B 8 kitacce — 102 yaca (3 yaca B Hefleni0), B
9 xnacce — 102 gaca (3gyaca B HEJEIO).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Hayvaja reomerpun

Hctoprsi BO3HUKHOBEHUS W pa3BUTUA TreoMeTpuu. HauvanbHble TOHATHSA
reomeTpuu. Touka, mpsmMasi, oTpe3ok, jyd. [loHarue o0 akcuome, Teopeme,
JIOKa3aTeNbCTBE, OMPEAECICHUN.

B3anmHOe pacronokeHue ToYeK Ha NpsMou. M3mepenme mIMHBI OTpe3Ka,
PacCTOSIHUE MEXKIY TOUKAMMU.

[Tonymnockocts W yroid. Buaesl yrinoB. HM3mepeHue BEIUMYMH YTJIOB.
BepTtukanbHble 1 cMexHBIE Yribl. [lapannenbHble U EpIEHAUKYJISIPHBIE MPSIMBIE.
Paccrosinne ot Touku 10 ipsAmMoit. buccekrpuca yria.

Jlomanas. Buael nomanbix. /[nuHa nomanou. MuoroyroisHukd. [lepumerp
MHOT0yroJibHUKa. [IOHSTHE O BBIMYKIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe TMpeACTaBICHUS O pPaBEHCTBE (UTYp, HUX PaACHOJIOXKECHUH,
CUMMETpPUH.

[Ipocreimue nocrpoenus. UHCTpYMEHTHI 711 U3MEPEHUN U IIOCTPOCHU .

TpeyrojibHuKu

Buapel TpeyroibHUKOB: OCTPOYTOJBHBIC, MPAMOYTOJbHbIC, TYNOYTOJbHbIC,
paBHOOEJpEHHbIE, pPaBHOCTOpOHHUE. Menuana, OuWCCEKTpUca U  BBICOTA
TPEYTOJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOPOM TNPHU3HAKKM PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEApEHHbIE TpPEYroJbHUKM M HX cBoicTBa. [lpu3nHak
PaBHOOEIPEHHOTO TPEYroJdbHUKA. TpeTHil Npu3HaK PaBEHCTBA TPEYTOJIbHUKOB.

CooTHomIEHUsI MEXJy CTOPOHAMHU W yTJiaMH TpeyrojibHuMKa. HepaBeHCTBO
TpeyrojapHUKa. HepaBeHCTBO O JJIMHE JOMaHOM.

Cummerpuunble  ¢Gurypsl. (OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[Ipumepsl CUMMETPUHN B OKPYKAIOIIEM MUPE.

IHapaienbHbie npsaMbie. CymMMa yrijioB MHOTOYTOJIbHUKA

[TapannenbHOCTh MPSIMBIX, HICTOPUYECKUE CBEICHUS O MOcTynare EBkinaa u
o posu JloOGaueBCKOro B OTKPHITUM HEEBKINAOBOM reomerpuu. CBoiCcTBA M
MPU3HAKU NapajuieNbHbIX NpaAMbiX. CymMMa yrioB TpeyrojbHUKA. BHemHne yribl
TpeyroipHuka. CymMMa BHYTPEHHUX YIJIOB MHOTOYIOJIbHMKAa M CyMMa BHEIIHHUX
YTJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMoyrosibHbIE TPEYTr0JIbHUKH

[Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTOJBHUKOB. lleprneHauKkyisip u
HakyoHHas. CBOMCTBO MEAMAHbI NPSIMOYTOJIBHOTO TPEYTrOJbHUKA, MPOBEAEHHON K
runotenyse. [IpsaMoyroyibHbIN TPEYTOJIBHUK C YTIIOM B 30°.

OKpyxKHOCTH



[ToHATUS OKPYKHOCTHM M Kpyra. DJIEMEHTBl OKPYXXHOCTH W Kpyra: LEHTD,
panuyc, AMaMeTp, XOpJa, UX CBOKCTBAa. B3anMHOE pacmnosioKeHUe OKPYKHOCTU U
npssmon. KacarenpHas m cexkymas K OKpYyKHOCTH. OKpYKHOCTb, BIIMCAHHAs B
yrout. [Ipocreiimme nocTpoeHus: ¢ MOMOIIBIO HUPKYJIA U JINHEWKHU.

I'eomeTpuyeckune MecTa TOYEK

[IonsiTHE O reOMETPUUECKOM MecTe TOYeK. IIpumepbl reoOMeTpu4ecKux MeCT
TOYEK HA IUNIOCKOCTH. bUCCEKTpHCa yIiia U CEPEANHHBIN NEPIIEHAUKYJIISP K OTPE3KY
KaK TeoMeTpuYecKue Mmecta ToueK. ONHCaHHAs OKPYXHOCTh TPEYroJIbHHKA, €€
LEHTp. MeTo reOMETpUYECKUX MECT TOYEK IIPU PEILIEHUU T€OMETPUYECKUX 3a1a4.

IocTpoeHus ¢ NOMOUILIO WMPKYJIS U JIUHEHKHU

Ucropuueckue ceaenus. OOOCHOBaHUSA MPOCTEUIIUX MOCTPOCHHUM, 3TaIbl
341441 HA MIOCTPOEHUs, pELICHUE 3a7a4 Ha IOCTPOECHNUE LIMPKYJIEM U JINHEUKOU.

8 KVIACC

YeTbIpéxyroJbHUKH

[Tapamnenorpamm, €ro MNpuU3HAKM M cBoWcTBa. [IpsAMOyronbHHUK, pomO,
KBaJIpaT, UX TMPU3HAKU W CBOMCTBa. Tpamernus. PaBHOOenapeHHas Tpamerusi, e
cBOMCTBa U npu3Haku. [IpsmMoyronbHas tpanenus. CpenHss TUHUS TPANlCLHH.

CpenHsisi TUHUSL TPEYTOJbHUKA. MeToj] yIBOCHUSI MEIUaHbl TPEYTroOJbHUKA.
Teopema o nepeceyeHn MEUAH TPEYTOIbHUKA.

Teopema @aneca, Teopema O NPONOPLMOHAIBHBIX OTpe3Kax. Teopema
BapunHboHa AJ1s1 IPpOU3BOIBHOTO YETHIPEXYTOJIbHUKA.

[{eHTpanbHO-CUMMETPUYHBIC (PUTYPHI.

IHoxo0ue

[Togobue TtpeyronbHUKOB, Ko3pduiueHnt mnomodus. [lpusHaku momoOUs
TpeyroJbHUKOB. [IprMeHeHue mom00us TpPH pEUICHUH TEOMETPUUYECKUX U
MPAKTUYECKUX 3a]1a4.

ILliiomans

[Tonsarne o mmromaau. CBOWCTBA IUIOIMIAJACH TE€OMETPHUCCKUX (HUTYD.
[Ipocreiiue GpopMyIbl s MJI0MIAIM TPEYTOIbHUKA, MMapajuieorpaMmma, pomoa u
tpanenuu. [lnomanau nogoOHeIX puryp. OTHOIIEHKE II0IIAeH TPEYTOJbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. I[Ipumenenue Teopemsl I[ludaropa mnpu pemenun
NPaKTHYECKUX 33/1a4.

JIeMEeHTbl TPUTOHOMETPUH

CuHyC, KOCHHYC, TQHI€HC W KOTAHIE€HC OCTpPOro yrija MNpsSMOYTOJIbHOIO
TpeyroibHuKa. Tpuronomerpuueckue ¢yHkuuu yraoB B 30° 45° u  60°.
[TponopuroHAIbHBIE OTPE3KU B MPSIMOYTOJIbBHOM TPEYTOJIbHUKE.

Yriabl 4 4eThIPEXYTOJbHUKHU, CBI3aAHHbIE ¢ OKPY’KHOCTHIO



BrnivcanHble W LEHTpaJbHBIE YIJIbI, YTOJl MEXIY KacaTeJIbHOM M XOPJIOU.
Yl Mexay XopaaMu U CEeKyIIMMHU. BriMcaHHbie W ONHMCAHHBIE OKPYKHOCTH
TPEYTrOJbHUKA M YETHIPEXYrosbHUKH. CBOWCTBA U TPU3HAKU BIHCAHHOTO
YEeTBIPEXYTOJbHUKA. B3amMHOe pacnonoxxkeHue IByX OKpyx)Hoctel. Kacanue
okpykHOCTei. OO1Iue KacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Pemenne TpeyrojibLHUKOB

Cunyc, kocuHyc, TaHreic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE  TOMKIIECTBO. @opmynbl  npuBeAeHus.  PemieHue
TpEyroJbHUKOB. TeopeMa KOCHMHYCOB M TeopeMa CHUHYycOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIOJIb30BaHUEM TE€OPEMBI KOCUHYCOB U T€OPEMBI CUHYCOB.
Pemenune 3a1a4 reoMeTpU4eCKO ONTUKH.

Tpuronomerpuyeckue dbopMynbl Uil TUIOHIAAM  TPEYTOJIbHHKA,
napasienorpamma, pombOa, tpanenuu. ®opmyna ['epona. dopmyna miomaIu
BBIMTYKJIOTO YETHIPEXYTOIbHUKA.

Ilono0Oue TpeyroibHNKOB

Xopapl u  TMOAOOHBIE TPEYTrOJBHUKKM B  OKPYXHOCTH. Teopema o
MIPOU3BEACHUU OTPE3KOB XOPJl, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBajpaTe KacareibHOU. [IpruMeHeHue nmpu pelmeHur reoMeTpUuYeCcKuX
3agad. Teopembl UeBnsl 1 Menenas. [lonsiTue 0 roMOTETHH.

MeToa KOOpaAMHAT

VYpaBHeHUE MPsSAMON HA TUIOCKOCTU. YTJIOBOM KO3(PGUUMEHT U CBOOOIHBIM
YJIeH, UX TEOMETpPUYEeCKUil cwmbici. [lapamienbHOCTh W MEPNEHAUKYISIPHOCTH
MpsAMBIX (depe3 yriioBoi kKodhuimeHr).

YpaBHeHHE OKpPYXKHOCTM. HaxoxaeHue 1iepecedeHuid OKpPYKHOCTEN W
NpsSIMBIX B KOOpJuHAaTax. Dopmysia pacCTOSIHUS OT TOYKHU 10 mpsmoi. [lmomianp
napajuiesiorpaMMa B KOOpJMHATaX, IMOHSITHE 00 OPUEHTUPOBAHHOW ILIOIIA[IH.
[IpuMeHeHue MeTo1a KOOPAUHAT B MPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKHUX
3a/1a4ax.

BexTopsl

Bektopst Ha miockoctu. CHOKEHHE M BBIUMTAaHUE BEKTOPOB — IpaBUIIa
TPEYTOJbHUKA U MapajuiesiorpaMmMa. Y MHOKEHHE BEKTOpa Ha uKciio. KoopinHaThl
BekTOpa. CIlI0KEHHWE W BBIUMTAHUE BEKTOPOB, YMHOKEHHE BEKTOpAa HA YHUCJIO B
KoopauHaTax. [I[pumeHeHne BeKTOpoB B (PU3HKE, LIEHTP MaccC.

[lonarue o Oasuce (Ha MIOCKOCTH). PasnoxkeHus BEKTOpOB MO Oa3ucy.
CkansipHoe IpPOU3BEICHUE BEKTOPOB, I'€OMETPUUYECKUN CMBICI U BBIpAKEHUE B
JEKapTOBBIX KOOpAMWHATax. JIUCTpUOYTHUBHOCTH CKAaJsIPHOTO MPOU3BEIACHUS.
Ckansippoe Tpou3BeleHHE U TmpoerupoBanue. [IpuMeHeHue CKalIsipHOTO



IIPOM3BEACHUSA BEKTOPOB U1 HAXOXKICHMSA JUIMH U yIioB. Pemienue
FEOMETPUYECKUX 3a/1a4 C IOMOLIBIO CKAJIIPHOTO IMPOU3BEACHUS.

JlJINHA OKPYKHOCTH M IUIOIAAb KPYyra

IIpaBriibHBIE MHOTOYroJdbHHMKH. JInuHa oOKpyXHOCTH. I'panycHas w
paaraHHas Mepa yrila, BbIUHUCIECHUE JJIMH Ayr OKpyxkHOocTeu. [lmomans kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBeieHust 00 U3MEPEHUH JUIMHBI OKPYKHOCTH U
IJIOIIAH KPYTa.

JIBHKEeHHS TUIOCKOCTH

LlentpanbHas cummerpusi. LlenTpanbHo-cumMmerpuunbie Gurypsl. [ToBopoT.
OceBast cummeTpusi. OUTypbl, CHMMETPUYHBIE OTHOCHUTEIIBHO HEKOTOPOW OCH.
[TapannenbHbIi EPEHOC.

[Tonsitue nBwXeHHWss W ero cBoiicTBa. PaBeHcTBO (uryp. IlposBrienus
CUMMETPUM B IPUPOJE, >KUBOIMCH, CKYIBITYype, apxurekrype. Komnosznuuun
IBUXKEHUM (mpocTeire npuMepsl). [I[pumeHeHne B reoMeTpUYECKUX 3aadax.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMDBbI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Ppe3yJbTaTbhl OCBOCHUS IMPOrpaMMbl II0 MAaTEMAaTHKE
XapaKTEepU3yTCA:

1) naTpuoTHYeCKoOe BOCIMTAHUE:

MPOSIBJICHUEM HHTEPECA K MPOLUIOMY M HACTOSIIEMY POCCUUCKOU
MAaTeMaTUKH, LIEHHOCTHBIM  OTHOLIEHUWEM K  JOCTHKEHUSAM  POCCUUCKHX
MaTEMaTUKOB M POCCHUMCKOM MAaTEMAaTUYECKOM IIKOJIbI, K HMCIIOJb30BAHUIO 3TUX
JTOCTHKEHUH B IPYTUX HayKaxX U MPUKIAAHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITOJIHEHUIO O0S3aHHOCTEH Ipak/laHWHA U peau3alii ero
MpaB, TMPEJCTABJICHUEM O MAaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPakJaHCKOro oOIiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX ICHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C IPAKTUYECKUM IPUMEHEHUEM JOCTMIKCHUM HayKH, OCO3HAHUEM BaXHOCTHU
MOPaJIbHO-3TUYECKUX MPUHIMUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM IPAKTUYECKUX 3a1ad
MaTeMaTU4YEeCKOW HaIpaBICHHOCTH, OCO3HAHUEM BaXHOCTU MaTEMAaTUYECKOIO
o0pa30oBaHMsI Ha MPOTSHKEHUHM BCEHM JKM3HU JJIsl yCHEIHOM NpodeccruoHaIbHOU
NEATEIbHOCTU W Pa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MIOCTPOCHUEM UHIUBUIYAIBHON TPACKTOPUU 00pa30BaHUS U HKU3HEHHBIX MIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajad, PEIICHHM, pacCyXJICHUM, YMEHUIO BHUICThH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMS:

OpHEHTalMel B JEATEIBHOCTA HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHsI YEIOBEKA, MPUPOJLI U
oOmecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl UeI0BEUYECKOM
NEATENBHOCTH, 3TANlOB €€ pa3BUTHS M 3HAYMMOCTH JJIsI Pa3BUTHUS LUBUJIM3ALINH,
OBJIQJICHUEM SI3bIKOM MATEMAaTUKU U MAaT€MaTHUYE€CKOW KYJIbTYpOM KaK CpPEICTBOM
MMO3HAaHKS MUPA, OBJIAJICHUEM HABBIKAMH UCCIIEI0BATEIBCKON AEATENBbHOCTH,

6) ¢usuveckoe BocnuTanue, GopMHpPOBaHHME KYJIbTYPbl 310POBbSl W
IMOLMOHAJIBHOIO 0JIaronoJay4ms:



FOTOBHOCTHIO MPUMEHATH MAaTEMaTUYECKUE 3HAHUS B HHTEpPEcax CBOETO
3I0POBbSI, BEACHUS  3J0pPOBOTO  00pa3a  KU3HU  (30pOBOE  MHTaHUE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATUM U OTAbIXa, peryispHas ¢usndeckas
aKTHBHOCTB), C(OPMHPOBAHHOCTBHIO HAaBbIKA PEQIICKCHH, NPH3HAHHEM CBOETO
IpaBa Ha OITMOKY M TaKOTo JKe IpaBa JPYroro 4eaoBeKa,

7) 3K0JI0THYeCKO€e BOCIIMTAHNE:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUUYECKUX 3HAHUW NI PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXKaIOIIeHl Cpejbl, IJIaHUPOBAHUSI MOCTYNKOB U
OLICHKM WX BO3MOXHBIX MOCJIEACTBUM JJIsI OKPYXAIOIIEH Cpelbl, OCO3ZHAHHEM
100aJILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTEeH X pelieHus;

8) ajanTanus K U3MEHSIOIIMMCS YCJIOBUSAM COLMAJILHOM M NMPHUPOITHOMI
cpenbi:

FOTOBHOCTBIO K JEWUCTBUSM B YCIIOBHUAX HEONPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO JEITEIbHOCTh, B TOM YHUCIIC
YMEHHE YUYUTHCS Yy JPYTHX JIOJIe, MpUOOpeTaTh B COBMECTHOM AESATEILHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUK HOBBIX 3HAHUM, (HOPMYIUPOBATH UICH,
MOHSTHUS, TUTIOTE3bl 00 OOBEKTaX W SIBJICHUSX, B TOM YHCJIE paHee HE W3BECTHBIX,
0CO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAaHUPOBATH
CBOE PA3BUTHE;

CITIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIllMiO0, BOCIPUHHMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pelICHUs] U JeHUCTBUS, (POPMYJIUPOBATH U OIICHUBATH PUCKU U
MTOCJICACTBUSA, (OPMHPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBOEHHUS MpPOrpaMMbl [0 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero oopazoBanus y o0yyaroierocs: OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPHU3YIOITHECs OBJIJICHUEM YHUBEPCATbHBIMU
MO3HABATCILHBIMA ~ JICHCTBUSIMH,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMH
JCHUCTBUSMH U YHUBEPCAITBHBIMH PETYISATUBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
ba3oBbie Jilornyeckue JaeicTBUA:

BBISIBJISAITH U XapPaKTEPU30BATh CYLIECTBEHHBIC TMPU3HAKA MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
oTIpe/IeJICHHs TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIN MPHU3HAK KIacCU(pUKAINH,
OCHOBAHUS JiJIs1 000OIIEHUS M CPAaBHEHUSI, KpUTEPUHU TTPOBOIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (popMynupoBaTh U  NPEOOPA3OBBIBATH  CYXKICHHS:
yTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIIKE, YCIOBHBIE;

BBISBJISITh MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSX U YTBEPKACHHSIX, MPEIaraTh KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUYU;

JenaTh BBIBOJABI C HCIOJIB30BAHUEM 33aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa30upaTh JTOKa3aTENhCTBA MATEMATHYCCKUX YTBEPXKIACHUHN (MPSMBIE U OT
MPOTUBHOI0), MPOBOJWTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MAaTEMATHYECKUX
(bakToB, BBICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
MPUMEHSITh METOJI MaTEeMaTHYEeCKONW WHIYKIMU, OOOCHOBBIBATH COOCTBEHHBIE
paccyxaeHus;

BBIOMpATh CMOCOO peleHnus Yy4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB  pelIeHUus, BbIOMpaTh  HamboJee  MOAXOIAIMH C  Y4ETOoM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).
ba3oBble ucciaenoBare/ibCKue 1eiiCTBUA:

HCIIOJB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKANA WHCTPYMEHT MO3HAHUS,
dbopMyIupOBaTh  BOMNPOCH,,  (QUKCHUpYIOIIME  MPOTHBOpEYUE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBaTh HMCKOMOE M JaHHOE, (OpMHUPOBATh THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MPOBOAUTh IO CAMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHYy 3KCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OObEeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKITY COOOMH;

CaMOCTOATEIFHO (OPMYITHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO  HAONIOJCHMS, HWCCICAOBAHMS, OKCIIEPUMEHTa,  OIICHUBATh
JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yIbTaTOB, BBIBOJOB U 0000IIEHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TakKkKe BbIABUTATh
MPEOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHUSX.

Pabora ¢ ungopmanmei:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTH HMH(POpPMALUU, JIaHHBIX,
HEOOXOIMMBIX JJIsl PEILICHUS 3a/1auu;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
uH(}OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHNUS,

BbIOMpaTh (opmy mpencTaBieHUs UHGOPMAIMM M WLIIOCTPUPOBATH
pelaeMble 3a/1a4u CXeMaMu, JuarpaMMaMu, HHOU rpaduKoi U UX KOMOMHAIUSAMU;

OIICHUBATh HAAEKHOCTh MH(POPMAIIUU MO KPUTEPHSIM, TPEII0KEHHBIM HWIIH
c(hOpMYITUPOBAHHBIM CAMOCTOSITEIILHO.

KOMMyHHKaTI/IBHI)Ie YHuUBEpPCaJIbHLIC yqeﬁnble }IQﬁCTBHH:



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HESIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIpaXKaTh CBOI TOUYKY 3pEHHUS B
YCTHBIX W THUCHMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHUS IO XOJy PEIICHUS 3a/Jadd,
KOMMEHTHPOBATh TOJIYYCHHBIA PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOW TEMBI,
npoOJieMbl, perraeMol 3aJadd, BBICKA3bIBaTh HJCH, HAICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU JPYTHUX YYACTHHKOB
auanora, oOHapYKHMBAaTh Pa3IMuMe W CXOACTBO TO3HIMH, B KOPPEKTHOH (dopme
(bopMyIUpPOBATh PA3HOIIIACHS], CBOU BO3PAKEHUS;

NPECTABIATh PE3yIbTAaThl PEIICHUS 3aa4d, SKCIIEPUMEHTA, HCCIICIOBaHUS,
MIPOCKTa, CAMOCTOSATEIBHO BBIOMpaTh (OpMAT BBICTYIUICHHS C YYETOM 3amad
MPE3EHTAIUN U OCOOEHHOCTEH ayIUTOPUH;

MOHUMATh M MCIOJIb30BaTh MPEUMYIINECTBA KOMAHIHOW U HHAUBHUIYaJIbHOU
paboThl TpU peHIeHHH YYEOHBIX MaTeMAaTHYECKUX 3ajad, MPUHUMATh LEJb
COBMECTHOW JEATEIBHOCTH, TUIAHUPOBATH OPTAHHM3AIIMI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI pabOT, JOTOBapHUBATHCS, OOCYXKIATh MPOLECC U Pe3yJIbTaT
paboThI, 000011aTh MHEHUST HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYIIOBHIX Gopmax padoThl (00CYyXaeHUsI, 0OOMEH MHEHHI,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINIOJHATh CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMH KOMAaHBI, OICHUBAThH
KauecTBO pe3yJbTaTa M KauyeCTBO CBOETO BKJIaJa B OOMIMI pe3ynbTaT IIo
KPUTEpHUsIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHMBepcalbHbIe YUueOHbIE 1eliCTBUSA
Camoopranusanus:

BBISIBIISITh MPOOJIEMBI ISl PEIICHUS] B JKU3HEHHBIX M YUYEOHBIX CUTyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHITHS PEIICHUN (MHAMBUAYAJIbHOE,
IPYIIOBOE);

CaMOCTOATENLHO COCTaBJAThH IUJIAaH, aJTOPUTM pElIeHHs 3anadu (WiId €ero
4acTh), BBIOMpATh CHOCOO pelieHuss € Y4E€TOM HUMEIOIIUXCS PECYypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBAaTh M KOPPEKTHUPOBATH BapPUAHTHI
pemieHuit ¢ y4éToM HOBOM MHGOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMOMPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3yibTaTa
pElIeHHUs] MaTEMaTUYECKOM 3aa4l, CAMOMOTHBALIUU U PEPIICKCUY;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PELIECHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pPE3yJIbTaTa JAEATEIbHOCTH IOCTABJICHHON LENH U
YCIIOBUSM, OOBSCHATD MPUYMHBI JOCTHKEHUS WIM HEAOCTUKEHUS 11eJIU, HAXOAUTh
OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BbIp@XaThb AMOLMHU MPH H3yUYEHUH MaTEeMaTHUECKUX OOBEKTOB U (DaKTOB,
J1aBaTh YMOLIMOHAJIBHYIO OLIEHKY PELICHUS 3a1a4H.

HPEAMETHBIE PE3YJIBTATDI

K xonIty oOyuenus B 7 kjiacce oOy4aromuiicsi MOJIyYuT CAEAYIOUIUE MPEIMETHbIC
pEe3yJIbTaTHhI:

Pacno3sHaBaTh U3y4€HHbIE TI'E€OMETPUYECKHE (QUIYpbI, OINpeneisaTh HX
B3aMMHOE pPAacCIoJIOKEHHE, H300pakaTb TI'e€OMETpUYECKUe (UTYpBI, BBITOIHSTH
YEPTEKU IO YCIOBHIO 3anadd. M3MepsaTe JNMHEHHBIE W YIVIOBBIE BEJIWYWHBI.
Pemars 3a1a4n Ha BEIYUCIIEHUE JUIMH OTPE3KOB U BEJIUYHUH YTJIOB.

JlenaTh NPUKHUIKY U OLICHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOW >KM3HHU, Pa3MEPOB NPUPOAHBIX OOBEKTOB. Paznmuuarh pasmepsl 3THX
O0OBEKTOB M0 NOPSAJIKY BETUUUHBI.

CTpouTh 4epTEXH K TEOMETPUUECKUM 33]1a4aM.

Ilonb30BaTbCA NpPHU3HAKAMM PABEHCTBA TPEYIOJBHUKOB, HCIOJb30BaTh
MIPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIBHUKOB MIPU PEILICHUH 3a]1ay.

[IpoBOAUTE JNOTMYECKUE PACCYKIECHUSA C MCIOIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

ITonb30BaTbCA NPU3HAKAMM PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOWCTBOM  MEJUaHbl, MPOBEAEHHOW K  TUIIOTEHY3€  MPSIMOYIOJBHOTO
TPEYTOJBHUKA, B PEIEHUN T€OMETPUUYECKUX 3aa4.

OnpenensaTe NapajuieabHOCTb MPSMBIX C IIOMOIIBIO YIII0B, KOTOPbIE 00pa3yeT
¢ HUMH cexyuas. Onpenenars napauieIbHOCTh IPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUAN OT TOYEK OAHOM IPSAMOM 0 TOUEK APYTOU MPSIMOM.

PemaTe 3a1aun Ha Ki1eT4aTol Oymare.

[IpoBOANTH BBIUMCICHHUS M HAXOJUTh YMCIOBbIE U OYKBEHHBIC 3HAYCHUS
yIJOB B TIEOMETPUYECKMX 3a/JadaX C MCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUECHNH JBYX IAPAJUIEIBHBIX NPSAMBIX CEeKylled. Pemare npakthueckue
3a/1a4X HA HAXOXKJECHUE YIJIOB.

Bnanets monsituem reomerpuyeckoro mecra todek (I'MT). Omnpenenstsb
OMCCEKTPUCY yIJla U CEpEUHHBIN MEePIEeHIUKYISP K OTPE3KY KaK Fr€eOMETPUUYECKUE
Mecta Touek. [lonb3oBaThcs MoHsATHEM reomeTpuueckoro mecta Touek (I'MT) npu
JOKa3aTeNbCTBE NT€OMETPUYECKUX YTBEP/KICHUMN U IIPYU PEILICHUH 3a1a4.



DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPYXHOCTH, YBEPEHHO BJIAJIETh UX CBOMCTBAMH. Y METh JOKA3bIBATh U IPUMEHSTh
ATU CBOMCTBA IPHU PEILICHUU 3a7a4.

Brnagere moHsATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXXHOCTH, YMETH
HaxoauTh €€ eHTp. JloKa3pIBaTh U UCMOJIB30BaTh (PAKThl O TOM, UTO OMCCEKTPHUCHI
VIJIOB TPEYTOJIbHUKA IMEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAMHHBIC
MEPIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagere noHsTHEM KacaTelbHOM K OKPYKHOCTH, IMOJIB30BATHCA TEOPEMOU O
NEPIECHANKYJISIPHOCTH KACATEJIbHOW U Pajinyca, IPOBEAEHHOTO K TOYKE KacaHUs.
Jloka3pIBaTh paBEHCTBO OTPE3KOB KACATEIBHBIX K OKPY>KHOCTH, MPOBEAEHHBIX U3
OJIHOM TOYKH, U MPUMEHSTH 3TO B PEIIECHUHA T€OMETPUUYECKUX 3a/1aU.

Jloka3pIBaTh M TPUMEHSATH MPOCTCHIINE TEOMETPUUYECKHE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKUN CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOEHUS C TTIOMOUIBIO IIUPKYJIS U
JIMHEUKH.

K xoHumy oOydenus B 8 Kkiacce oOydwaromuiics MOIYYUT CIIEAYIOIINE
MpPEeMETHbBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
II0JIb30BAThCS UX CBOMCTBAMM IIPU PELIEHUU T'€OMETPUYECKUX 3aaad. PazmmyaTh
NpU3HAKU U CBOICTBa MapajijiesiorpamMmma, poM0a 1 MpsiMOyTOJIbHHMKA, JOKa3bIBaTh
UX U YBEPEHHO MPUMEHSTH MPU PEIIEHUH T€OMETPUUYECKHX 3a]1ay.

Hcnonb30BaTh CBOMCTBA TOUKM MEPECEUEHUSI MEIUAH TPEYTrojbHUKaA (LIEHTpa
Macc) B pEIICHUH 3a]1a4.

Bnanerp nonsitueM cpenHed JUMHUM TPEYTOJIbHUKA U Tpaneluu, IPUMEHSATh
UX CBOMCTBA NpHU PEIICHUH TeOMETpUYecKuX 3anay. Mcmonws3oBaTh TeopemMy
Qajieca U TeOpeMy O NPONOPLUOHAIBHBIX OTpPE3KaxX, IPUMEHATh UX AJI PEIICHUS
MIPaKTUYECKUX 3a]a4.

Pacno3HaBaTh II€HTpalbHO-CUMMETPUYHbIE (GUIYpPbl U HCHOJIB30BaTh HX
CBOMCTBA IPU pELICHUU 3a]1a4.

Bnanete moHATHSMU NOAOOUS TPEYrOJbHUKOB, Ko3(pduiueHTa mnoaoous,
COOTBETCTBEHHBIX 3JIEMEHTOB MOJIOOHBIX TPEYTrOJIbHUKOB. VIMeTh pecTaBieHue O
npeobpazoBaHuu NoA00Us U 0 MOAOOHBIX ¢urypax. Iloap3oBaThCcsl MpU3HAKAMU
Moj00usl TPEYTrOAbHUKOB MPU PEIICHUU TeOMETpUYecKuX 3anad. Jlokas3biBaTh U
MPUMEHATH OTHOIIECHHS TPOIMOPLIMOHATILHOCTH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[IpumensTh Mog00HEe B MPAKTUUECKUX 3aadax.

BeiBonute W ucnonb3oBaTh IpocTeimme  (GopMysbl A8 IUIOIIAIU
TpPEYroJIbHUKA, apajjiesiorpaMma, pomoa U Tpaneuuu. BerauciasaTe (pa3nuuHbIMU
cnoco0amMu) IJIOMIAAb TPEYroJbHUKA M IUIOIAAM MHOTOYTOJBHBIX (UTYD
(monB3ysch, TN HEOOXOIUMO, KAIbKYJISITOPOM). 3HATh OTHOIIEHWE TUIOIIAJeH



noJIOOHBIX (UIyp U NMPUMEHATh NPU pEelIeHUU 3anay. [IpuMeHsATh MoyydYeHHbIE
YMEHUS B MIPAKTUYECKUX 3aJlayax.

[lonb3oBaTecss Teopemoirt [ludaropa npns pemieHUs] TEOMETPUYECKUX H
npakTUyeckux 3agad. CTpPOUTh MaTEMaTUYECKYI0 MOJEIb B MPaKTUYECKHUX
3a/1ayax, CaMOCTOSITENIBHO JEJIAaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JITIUHBI.

Biagete NOHATMEM BIMCAaHHOTO W LEHTPAIbHOIO YIia, yrida MExXIy
KacaTeIbHOM M XOPAOW, ONMMCAHHOW M BIMCAaHHOM OKPY>KHOCTH TPEYIOJIbHMKA U
YEeTBIPEXYTOJbHUKA, IPUMEHATh UX CBOMCTBA TP PELICHUU 3a/a4.

[IpuMeHATh MOJIydeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTH MATEMATHYECKHUE
MOJIEIIN JUIsl 33]1a4 PEAIbHOM KU3HU U IIPOBOJUTH COOTBETCTBYIOLIUE BBIYMCIICHHUS
C OPUMEHEHUEM MOAOOUS W TPUTOHOMETPHUM (MONB3YACh, T/I€ HEOOXOIUMO,
KJIbKYJISITOPOM).

K koHiry 00yueHus B 9 ki1acce 00yyaromuics MoxyyuT CIeTyOUUe IpeIMETHbIE
pEe3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, YMETh HaXOIUTh C UX
NOMOIIBIO PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJbHOIO TPEYrOJbHHUKA («pEIIeHUE
MPSAMOYTOJIBHBIX TPEYTOIbHUKOBY). HaxoauTh (¢ MOMOIIbIO KalbKYJISTOPA) JJIUHBI
Y YTJIbl JUIsl HETAOJUYHBIX 3HAYEHU .

[Tonb30Batbes popmynamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JUIsl HAXOXJICHUS COOTHOLICHUM MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMM.

JIoKa3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NPUMEHATH UX IS
HAXOXKJEHUS PA3JIUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA ((PEIIEHUE TPEYTOJbHUKOBY),
[IpU PELICHUM TEeOMETPUYECKUX 3anay. [IpuMeHsATh NoJlydyeHHbIE 3HAHUS IIPU
pELIEHNH NMPAKTUYECKUX 3a4a4.

[IprMeHATH TPUTOHOMETPHIO B 33/1a4aX HA HAXOXKIEHUE IUIONIAAN, BBIBOJUTH
U BIIAJIETh TPUTOHOMETPUYECKUMU (HOpMyIamMHu ISl TUIOMIATH TPEYTOJbHHKA,
napaJuiesiorpaMma, pomoa, Tpareuuu, BbIBOJUThH U MPUMEHATh popmyity ['epoHa u
dbopmymy IS TUIONIAAM BBITYKIIOTO YETHIPEXYTOJIbHUKA.

NmeTts mpeAcTaBieHHE O TOMOTETHH, IPUMEHATh B IMPAKTUYECKUX
CUTYyaLUsX.

Hcnonb3oBaTh Teopemsl UeBsl 1 MeHenas 1pu peleHuu 3aiad.

Hcnonp30BaTh TEOpEMBI O BIUCAHHBIX YIJIaX, YyIJAax MEXAY XOpIaMH
(CexyImMMHM) U yTiie MeXay KacaTeJIbHOM U XOPAOH NP PELIEHUU T€OMETPUUECKUX
3amad. Jloka3plBaTh M NPUMEHATH TEOPEMBI O NPOU3BEIAEHUU OTPE3KOB XOpI, O
IIPOU3BEICHUN OTPE3KOB CEKYILIHUX, O KBaJApaTe KacaTeJIbHOM.

Bnanetes moHsATHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHHEM
OpsAMOl Ha IJIOCKOCTH. BiiageTs NOHATHUSAMU YriaoBoro Kko3@duuueHta u
CBOOOJHOTO 4JIEHA, MOHUMAaTh WX T'€OMETPUUYECKUH CMBICI U CBSI3b YIJIOBOTO



kKod(dduireHTa ¢ BO3pacTaHHEM H YOBIBAHHUEM JHMHEWHOW (QYyHKIUH. YMETh
pemars METOJIOM KOOpPAMHAT 3a/add, CBS3aHHBIE C [MAPAUICIBHOCTHIO U
MEPICHANKYJIIPHOCTBIO TPSMBIX, MEPECEUYCHUEM TMPSAMBIX, HAXOXICHHUEM TOYCK
NePECEeYCHHUS.

BoiBoguTh ¥ BaNETh YpaBHEHHEM OKpPYXHOCTH. lcmonb3oBaTh MeTon
KOOpPJMHAT JUIsl HAXOXICHUS IEpPEeceYeHUil OKPY>KHOCTeH W mpsMbIX. Branersb
dbopMynaMu pacCTOSHHSI OT TOYKH JO MPSMOM, TUIOIIAAM IMapajuieiorpaMMa B
KOOpJIMHATaX, WUMETh MOHATHE 00 OPHEHTHPOBAaHHOU Miomanu. [loap30BaThCs
METOJIOM KOOpJIMHAT Ha IUIOCKOCTH, TMPUMEHATh €ro TMpU pEHICHUU
reOMETPUYECKUX M MpPaKTHUYEeCKuX 3adad. [IpumeHsTh MeToJ KOOpAMHAT B
MIPaKTUKO-OPUCHTHUPOBAHHBIX TEOMETPUUECKUX 3aadax.

Brnanets moHsATHEM BEKTOpa. YMETh CKJIAJbIBaTh W BBIYUTATH BEKTOPHI,
YMHOXKaTh Ha YHWCJIO, BIAJETh NMpPAaBWJIAMH TPEYTOJIbHUKA U MapajuieJorpamma.
Bnanets npakTUYeCKUMU HMHTEPHPETALUSIMH BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHATaMH BEKTOpa. BiameTs CI0KEHWEM ¢ BBIYUTAHUEM BEKTOPOB,
YMHOKCHHEM BEKTOPA Ha YUCJIO B KOOPIUHATAX.

Nmets npencraBnenue o 0azuce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI IO
O0asucy. PacknanpiBaTh BEKTOpbI CHUJ  C [OMOIIBIO MPOEHUPOBAHUS U
TPUTOHOMETPHYCCKUX COOTHOImIEHUH. [IpuMeHsATh, TONydYeHHBIC 3HAHUS B
MPOCTEUITNX (PU3NUECKUX 3a/1adax.

Brnanets NOHATHEM CKaJIsPHOTO MPOU3BENECHUS BEKTOPOB, MOHUMATh €ro
F€OMETPUYECKUNA CMBICII U YBEPEHHO TMOJb30BATHCS €r0 BBIPAXKEHHEM B
JICKapTOBBIX KOOpAMHATaX. 3HATh AUCTPUOYTHUBHOCTH CKAISIPHOTO TPOU3BEACHUS
U €ro CBsI3b C mpoenupoBaHrueM. [IpuMeHsTh CKaJIIpHOE TPOU3BEACHIE BEKTOPOB
JUISE HAXOXICHUS JUIMH W yIJIoB. Pemiath reoMeTrpuyeckue 3ajadd ¢ MOMOIIBIO
CKaJISIpHOTO Tpou3BeieHus. Mcronb30BaTh CKAIIPHOE MPOU3BEIECHUE BEKTOPOB B
anreOpanyeckux v PU3NUECKUX 3a/1auax.

Brnanets MOHATHSIMU NPAaBUILHOTO MHOTOYTOJIBHHKA, JITMHBI OKPY>KHOCTH,
JUTMHBI IyTH OKPY>KHOCTH U PaJIMaHHOW MEPHI yIJia, BRIYUCIATH IUIONMIAIb Kpyra U
ero yacredd. [lonumare cmbicn uyucia n. [IpuMeHATH MOJIydeHHBbIE YMEHHS TpPH
pEIICHNM MPAaKTHYEeCKUX 3a7ad. 3HaTh HCTOPUYCCKHE CBEICHUS 00 HW3MEpPEHUU
JUTMHBI OKPY>KHOCTH | TUTOIIAIA KpyTa.

Nmetpy mnpencraBieHue o MpeoOpa3oBaHMM TUIOCKOCTH, O JBHIKEHUSX.
Haxonute ocu, UEHTphl CUMMETpUH (UTYp, LEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3HMIIMKM TPOCTEHIIMX MpeoOpa3oBanuid. [I[puMEHATh NBWIKCHHS TUIOCKOCTH
P PEIICHUU TEOMETPUIECKUX 3a1ad.

[IpumeHsATh TOJIydeHHbIC 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMAaTHUECKHE
MOJIENU ISl 3a]1a4 PeasIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOUIUE BHIYMCIICHUS



C TNPUMEHEHHEM TMOJ00Ms W TPUTOHOMETPUYECKUX (PYHKIUN (TMOIB3YACH, TJIe
HE00X0IMMO, KaJIbKYJISITOPOM ).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos JJIEKTPOHHBIE
HaumeHnoBaHue pa3iesnoB u TeM uu¢poBbIe
Ne i/ P Kontpouasnsie | IIpakTnuyeckue (upp )
NPOrpamMMmsl Bcero o0pazoBaTe/bHbIE
padoTsbI padoThI
pecypcbl
Hauana reomerpun. [Ipocreitmme
1 reoMeTpruecKue GUrypsl ¥ UX CBOMCTBA. 28 1 0
M3mepeHne reoMeTpu4eCcKiX BEIUUNH
2 TpeyroabHUKH 19 1 0
I1 .C
3 apajuienbHOCTh. CyMMa yIiioB 15 ! 0
MHOTOYTI'OJIbHUKA
4 [IpsiMOyTONBHBIE TPEYTOJIBHUKA 7 0
I'eomeTpuyeckue HepaBeHCTBA
OxpykHOCTb. ['eomeTpruueckue mecra
6 Touek. [locTpoeHus ¢ mOMONIBIO LUPKYIIS 18 1 0
Y JIMHEUKHU
7 HOBTOPCHI/IG, 00o0111eHue, CUCTEMaTH3aLMS 10 | 0
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KVIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne i/l f::i?:f;:::me PasieIon HTem Beero Kontpoabubie | IlpakTuueckn ﬁ%ﬁfﬁ:::::;bnme
padoThbI e padoThbI pecypen
1 YeThIpEXYyTroJIbHUKI 22 1
2 [TogoGue 16 1
IInomanw 16 1
4 Teopema [Tudaropa u Hauamna 18 I
TPUTOHOMETPHH
5 VYTl ¥ 9YeTHIPEXYTOBHUKH, CBS3aHHBIE C 20 1
OKPYKHOCTBIO
6 HOBTOPGHI/IG, 00001IeHHE, CUCTEMATHU3ALIUS 10 |
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/iesioB U TeM undposbie
Ne ii/m P KoHTpoabHBI IIpakTHyeckue (upp )
NPorpamMmslI Bcero oOpa3oBaTe/ibHbIEC
e padoThbl padoThI
pecypchbl
1 Pelienue TpeyroabHUKOB 22 1 0
2 [Tonobue TpeyroabHUKOB 12 1 0
3 Meton koopanHaT 10 1 0
4 Bexropsl 20 1 0
5 JlnmuHa OKpy»KHOCTHU U IUIOIIAJb Kpyra 16 1 0
6 JIBH>KEHUS MIOCKOCTH 10 0 0
7 [ToBTOpeHwUeE, 0606meH1:Ie, 12 1 0
cHUCTeMaTH3aIus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0







IHOYPOYHOE IINTIAHUPOBAHHUE
7 KJIIACC

Ne n/nm

Tema ypoxka

KoauuyecTBo yacoB

KonTtpoJbHble

Bcero
padoTsbI

IIpakTH4eckue
padoTsbI

Jara
U3y4YeHHn
b |

JIEKTPOHHbIE
nudposbie
oOpa3oBaTe/ibHbIE

pecypchl

HcTopus BO3HUKHOBEHUS U Pa3BUTHS
reoOMETpUN

Havanpubie monsTust reometTpun. Touka,
npsiMasi, OTPe30K, JIy4

Hauanenbie nousitust reomerpun. Touka,
npsiMasi, OTPE30K, Jy4

[Tonsitne 06 akcuome, Teopeme,
JIOKa3aTeNIbCTBE, ONPECICHUH, CBOWCTBE,
MpU3HAKe

B3anMHOe pacnoiokeHre TOYeK Ha
npsiMoi. MI3amepenue JUIMHbI 0Tpe3Ka,
paccTosiHuE MEXy TOUKaMH

B3anMHoe pacnonoxeHue ToueK Ha
npsiMoi. MI3MepeHue JUIMHbI 0Tpe3Ka,
pacCTOsTHUE MEXAY TOUKaMU

B3aumHoe pacnonoxeHue Touek Ha
npsMoid. IamMepenue JIMHbI OTpe3Ka,
paccTosTHUE MEXAY TOUKaMu

[TomymiockocTs U yroi. Buzsl yrios.
N3mepenne BeTMYrH yTIOB

[TonynnockocTs u yroii. Buasl yrios.




I/I3MepeHHe BCJIMYHH YTIJIOB

ITomymnnockocTs U yroi. Buasl yrios.

10 N3mepenne BeIMUUH yIJIOB
BeprukanbHble 1 CMEXKHBIE YIJIBL.

11 [TapannenbHble ¥ NEPIIEHIUKYIISPHBIE
psiIMbIE
BepTtukanbpHbie 1 CMEKHBIEC YTIIHL.

12 [TapannenpHble U IEPIICHANKYISIPHBIE
IpsIMbIE
BeprtukanbHbie 1 CMEXKHBIC YTJIBL.

13 [TapannenpHbIE U IEPIICHANKYISIPHBIE
psIMbIC
BeprukanbHbie U CMEXKHBIC YIJIBL.

14 [TapanensHbIe ¥ IEPIICHIUKYJIISIPHBIC
psiMbIe
BeprukanbHbie U CMEXKHBIE YIJIbL.

15 [TapamienpHble U IEPIICHIUKYJIISIPHBIE
psiMbIe

16 buccekrpuca yrna

17 buccekrpuca yrna

18 buccekrpuca yrna

19 Jlomanas. Buapl momaHbIX. JjauHa
JIOMaHOU

20 Jlomanas. Buapl momaHbIX. Jj1uHa
JIOMaHOU

21 MuoroyronasHuku. [lepumetp

MHOI'OYT'OJIbHHKA. ITonsTue o BBIITYKJIBIX




M HCBBIITYKJIBIX MHOT'OYT'OJIbHUKAX

22

Mpuoroyronasauku. [lepumerp
MHOIOyrojapHuka. [IoHATHE O BBIMYKIIBIX
Y HEBBIITYKJIbIX MHOTOYTOJIbHUKAX

23

Mpmuoroyronasnuku. [lepumerp
MHOTrOYyrojpHuKa. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

24

MuoroyronasHuku. [lepumetp
MHOTOyrojbHuKa. [loHATHE O BBIMTYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

25

MuoroyronasHuku. [lepumetp
MHOI'OYT'OJIbHHKA. ITonsarue o BBIITYKJIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

26

NHCTpyMEHTHI 111 U3MEPEHUH U
IIOCTPOCHUH

27

WNHCTpyMEHTBI U1t U3MEPEHUN U
IIOCTPOCHUH

28

Konrponsnas padora no teme "Hauana
reometpuu. [Ipocreiime
reoMeTpruecKue (GUrypsl ¥ UX CBOMCTBA.
W3mepenue reomeTpudeckux Guryp"

29

Menunana, GuccekTpuca 1 BbICOTa
TPEyroJIbHUKA

30

Menunana, GuccekTpuca 1 BbICOTa
TPEYTOJIbHUKA

31

PaBeHCTBO TpeyrojapHUKOB

32

IIepBbIil 1 BTOpOY IIPU3HAKKU PABEHCTBA
TPEYTOJIBHUKOB




IIepBbIil 1 BTOpOM IPU3HAKKU PABEHCTBA

33 TPEYTOJIBHUKOB

34 IlepBbIil 1 BTOPOY IIPU3HAKKU PABEHCTBA
TPEYTOJIBHUKOB

35 IlepBbIil 1 BTOPOY IIPU3HAKKU PABEHCTBA
TPEYroJIbHUKOB

36 [IepBbIit 1 BTOpOM IPU3HAKKM PABEHCTBA
TPEYroJIbHUKOB

37 PaBHOOeIpeHHBIE TPEYTOJIBHUKH U UX
CBOMCTBA

13 PaBHOOEIpeHHbIE TPEYTOJBHUKH U UX
CBOMCTBA

39 PaBHOOEIpeHHBIE TPEYTOJBHUKHI U UX
CBOMCTBA

40 ITpu3Hak paBHOOEIPEHHOTO
TPEYroJIbHUKA

A1 [Tpu3Hak paBHOOEIPEHHOTO
TPEYTOJIbHUKA

47 Tperwuii npu3HaK paBeHCTBA
TPEYTOJIBHUKOB

43 Tperuii npu3HaK paBeHCTBA
TPEYTrOJIBHUKOB

44 Tpertuit npu3Hak paBeHCTBA
TPEYTrOJIBHUKOB
@urypsl ¢ 0CEBOM CUMMETPHUEH.

45 [IpuMepbl CUMMETPHUHU B OKPYIKAIOLIEM

MUpE




@urypsl ¢ 0CEBON CUMMETPHUEN.

46 IIpuMepsl CHMMETPHUH B OKpYKaroLEeM 1
MUpe

47 Konrponbnas padora no reme 1
"TpeyroiapHuku"

48 [TapanneasHOCTh MPSIMBIX 1

49 CBolicTBa M IPU3HAKHU MTapaJUIEIbHBIX |
HPSMBIX

50 CBolicTBa ¥ PU3HAKHU MTapaJIEIbHbIX |
MPSIMBIX

51 CBolicTBa ¥ IPU3HAKU NapaJIEIbHBIX 1
MPSIMBIX

5) CBolicTBa ¥ IPU3HAKU NAapaJLIEIbHBIX 1
HPSMBIX

53 CBoiicTBa M PU3HAKK NAPATUIEIbHBIX 1
HPSMBIX

54 CBoiicTBa M PU3HAKK NAPATUIEIbHBIX 1
TIPSIMBIX

55 CyMMa yTii0B TpeyroJibHUKa 1

56 CymMa yriioB TpeyroJbHUKa 1

57 Bueninue yriisl TpeyrojibHUKA 1

58 BHemHue yriiel TpeyrojapHuKa 1
CyMmMma BHYTPEHHHX YTJIOB

59 MHOT'OYTOJIbHUKA U CYMMa BHEIIHHUX 1
YIJIOB BBIITYKJIOIO MHOTOYTOJIbHUKA

60 CymMa BHYTPEHHHX YTJIOB 1

MHOI'OYT'OJIbHMKAa U CYMMd BHCITHUX




YTJIOB BBIITYKJIOTO MHOT'OYT'OJIbHHMKA

CymMa BHYTPEHHHX YTJIOB

61 MHOT'OYI'OJIbHUKA U CYMMa BHEITHUX
YIJI0B BBIITYKJIOIO MHOTOYT'OJIbHUKA
Konrponbnas pabora no reme

62 "ITapannensHocth. CyMMa yIriioB
MHOTOYTroJbHHKA"

63 ITpu3Haky paBeHCTBA MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB

64 [Tpu3Haky paBeHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB

65 [lepnenauKynsp U HAKIOHHAS
CBOMCTBO MeUaHbl IPSIMOYTOJIBHOTO

66 TPEYroJIbHUKA, IPOBEAEHHON K
TUIIOTEHY3€
CBOMCTBO MeUaHbl IPSIMOYTOJIBHOTO

67 TpeyroJibHUKa, MPOBEAEHHON K
TUIIOTEHY3€E

68 IIpstMOYTONBHBIN TPEYTOJIBHUK C YTJIOM B
30 rpagycoB

69 [IpsAMOYTONBHBINA TPEYTONBHUK C YTJIOM B
30 rpagycoB

70 CooTHOILIEHUSI MEX]ly CTOPOHAMH U
yIjaMu TPEYroJbHUKA

71 CooTHoIIEHUS MEXy CTOPOHAMU U
yIjlaMH TpEyroJbHUKA

72 HepaBeHCTBO TpeyroyibHUKA.




HepageHcTBO 0 1nmmHe TOMaHOU

73

HepaBeHcTBO MeK 1y EPIIEHIUKYIIIPOM
Y HaKJIOHHOU. PaccTosHue OT TOUKH 10
IIPSIMO

74

Konrponbhas padora no remam
"IIpsiMOyTOIBHBIE TPEYTOJLHUKHA",
"I'eomeTpuueckue HepaBeHCTBA"

75

OKpY>XHOCTbB, XOPJIbI U TUAMETPBI, UX
CBOICTBa

76

OKPY)KHOCTB, XOpI[LI nu I[I/IaMeTpI)I, nux
CBOICTBa

77

B3anMHOe pacnonokeHne OKpyKHOCTH U
npsmoil. KacarenpHas u cexymas K
OKPY>KHOCTH

78

B3aumHoe pacnonoxeHue OKpy HOCTU U
npsimoii. KacaTtenbHas u cexymas K
OKPY>KHOCTH

79

B3anMHoe pacnonoxeHne OKpyKHOCTH U
npsimoit. KacaTtenbHas u cexymias K
OKPY>KHOCTH

80

OKI)Y)I(HOCTB, BIIMCAHHAs B YI'OJI

81

OKpyY>KHOCTb, BIIUCAHHAS B YTOJI

82

IlonsiTHE O FEOMETPUYECKOM MECTE
To4eK. IIpumepsl reOMEeTpUYECKUX MECT
TOYEK Ha IUVIOCKOCTH

&3

ITonsiTHE O rEOMETPUYECKOM MECTE
To4eK. [Ipumepsl reOMETpUYECKUX MECT
TOYEK Ha IUIOCKOCTH




84

OmnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

85

OnucaHHas OKpY>KHOCTb TPEYTOJIbHUKA,
€€ LEeHTp

86

Merton reoOMCTPpHUICCKUX MECT TOYCK IIPU
PCHICHUU I'COMCTPUUCCKUX 3aaa4

87

MGTO)I reOMETPUICCKUX MECT TOYCK IIPU
PCUICHUU I'COMCTPUUCCKUX 3a1a4

88

MeTO,H reOMETPUICCKUX MECT TOYCK IIPU
pEeIICHUN T'COMCTPUICCKHUX 3a1a4d

89

MCTO,Z[ reoOMCTPpHUICCKUX MCECT TOYCK IIPU
pEeIICHUN T'COMCTPUICCKHUX 3a a4

90

OO0ocHOBaHMS MPOCTEHIITNX TOCTPOCHUH,
9Tambl 33/1a41 Ha TIOCTPOCHHUS, PEILICHNE
3a/1a4 Ha MOCTPOCHUE LIUPKYJIEM U
JIMHEUKOU

91

O00CHOBaHMS MPOCTEHIITUX TOCTPOCHHH,
ATallbl 3a1a41 Ha TIOCTPOCHMUS, PELLICHUE
3a/1a4 Ha OCTPOEHUE LUPKYJIEM U
JIMHEHUKO#

92

KonTponbhas pabota nmo Teme
"OxpyXHOCTh. ['eoMeTprUecKre MecTa
touek. [locTpoeHus ¢ moOMOIIbIO TUPKYJIS
U TUHeKn"

93

[ToBTOpenue u 0600mIeHNe: Pemenne
3aJ1a4, WUTIOCTPUPYIOIINX CBA3H MEXITY
pa3IMYHBIMH TEMaMH Kypca

94

IToBTOpenue u 00o01eHne: Pemenue




3a/1a4, WLTIOCTPUPYIOLIUX CBSI3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

95

[ToBTOpenue u o6061meHue: Pemenne
3a/1a4, WUTIOCTPUPYIOIIUX CBSI3H MEKIY
Pa3TUYHBIME TEMaMH Kypca

96

[ToBTOpenue u 0600mIeHNe: Pemenue
33714, WUTIOCTPUPYIOMINX CBSA3H MEXITY
pa3IMYHBIMKU TEMaMH Kypca

97

[ToBTOpenue u 0600IeHNe: Pemenue
3aj1a4, HJUTFOCTPUPYIOIIHUX CBSI3U MEXTY
pa3IMYHBIMM TEMaMH Kypca

98

[ToBTOpenue u o0od1eHne: Pemenue
3a/1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IUYHBIMU TEMaMHU Kypca

99

[ToBTOpenue u o6o0menue: Pemenne
3a]1a4, WUTIOCTPUPYIOIINX CBSA3H MEXIY
pa3IMYHBIMU TEMaMU Kypca

100

[ToBTOpenue u o6o6menue: Pemenne
3a/1a4, WUTIOCTPUPYIOIIUX CBSI3H MEKIY
pa3IMYHBIMU TEMAaMU Kypca

101

Hrorosas KOHTPOJIbHAA pa60Ta

102

[ToBTOpenue u 0600mIeHNe: Pemenue
3a]1a4, WLTIOCTPUPYIOMINX CBSA3H MEXKIY
pa3IMYHBIMH TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102




8 KVIACC

KosuyecTBo yacoB I DJIEeKTPOHHbIE
ara
Ne T uudgposbie
e€Ma ypoka Kontpoubnbie | IIpakTnuyeckmue | H3yYeHH
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThbI A
pecypcsl
| [Tapannenorpamm, ero npu3Haku U |
CBOMCTBA
) [Tapannenorpamm, ero npu3Haku U |
CBOMCTBA
3 [Tapamienorpamm, ero Npu3Haku U |
CBOMCTBA
4 [Tapamienorpamm, ero Npu3HaKku U |
CBOMCTBA
5 [Tapannenorpamm, ero npu3sHaku U 1
CBOMCTBA
6 [IpsmMoyroabHUK, poMO, KBaJpaT, Ux 1
IIPU3HAKU U CBOWCTBA
. [IpsimoyronbHUK, poMO, KBaJIpat, ux |
IIPU3HAKU U CBOWCTBA
2 [IpsimoyronbHUK, poMO, KBaJpat, ux |
IIPU3HAKU U CBOMCTBA
9 [IpsimMoyronapHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOMCTBA
10 CpenHsist TMHUS TPEyroJIbHUKA 1
11 CpenHsisi TMHUS TPEYroJibHUKA 1
12 Tpanenus. PaBHoOenpenHas Tpamnenus, eé 1




CBOMCTBA U IIPU3HAKHU

Tpaneuus. PaBHoOenpenHnas tpanerus, eé

13 . 1
CBOICTBA U IIPU3HAKU
14 [IpsmoyronbHas Tpanenus 1
15 CpenHsist TUHUS Tpanenun 1
16 Teopema daneca 1
17 Teopema daneca 1
18 Teopema 0 mPONMOPLUHOHAIBHBIX OTPE3KAX 1
19 Teopema 0 IpOMOPIMOHATIBHBIX OTPE3Kax 1
20 LlenTp Macc TpeyrosibHUKa 1
21 LlenTpasibHO-CUMMETPHUYHBIE (PUTYPBI 1
” KonrtponsHas pabora no teme |
"YeTbIpEXyroapHuKn"
3 [TogoOue TpeyroJbHUKOB, KOG DHUITHEHT |
noxoous
24 [Tomo0ue TpeyroibHUKOB, KOX(PPHUIIUEHT |
noxoous
25 [Ipu3Haku no100Us TpEyroabHUKOB 1
26 [Ipu3Haku nogo0us TPEYroNIbHUKOB 1
27 [Tpu3Haky mogo0us TPEYroJbHUKOB 1
28 [Ipu3naku noo6us TpeyroabHUKOB 1
29 [Ipu3Haku no100Us TpEyroabHUKOB 1
30 [Ipu3Haku nogo0us TPEyroIbHUKOB 1
31 [Ipumenenne nogo0us pH pereHNH |
MIPAKTUYECKUX 3a/1a4
32 [Ipumenenue mo1o0ust pu pelIeHUH 1




MPAKTUYCCKUX 3aaa4d

[TpumeneHne nogo0us PH PeIICHUH

33 MPaKTUYECKHX 3a/1a4

14 [IpuMeHeHue moao0us MpU peIIeHUN
MPaKTUYECKUX 3a/1a4

35 [IpumeHeHue moao0us MpU peIIeHUN
MPaKTUYECKHUX 3a/1a4

16 [TpumeHeHne MoI00HSI IPU PEIICHUH
MPaKTUYECKHUX 3a/1a4

37 Brenenue nonstus npeodpa3zoBaHus
no100us ¥ MoJOOHBIX Uryp

38 Kontponbnas padora nmo teme "[lomooue"

19 TToustue mnomanu. CBoHcTBa IIOMAACH
TreOMETPUUYECKUX PUTYD

40 TToustue mnomanu. CBoHcTBAa IIOMAACH
T€OMETPUUYECKUX (HUTYp

41 Ilonsarue mnomaau. CBoiicTBa ILIOMIAICH
T€OMETPUUYECKHUX (HUTyp
[Ipocreiitme hopMyIIbl AT IO U

42 TpeyroJbHHKA, Mapajenorpamma, pomba
U Tpaneuu
[Ipocreiimme GopMybl s TIIOMIATH

43 TpeyrojbHHKA, MapaienorpaMma, pomoa
U Tpaneuu
[Ipocreiimme hopMynbl AT TIIOIMIATN

44 TPEYroJIbHHUKA, TapaljeiorpaMma, pomoa

" Tparncuuun




[Ipocreitmme GopmMyIibl A MII0MIAIN

45 TPEyroJbHHKA, MapajieiorpaMmma, pomba 1
Y Tpamneuu
[Ipocreiitme hopMyJIbl AT IO
46 TpeyroJbHHKA, Mapajjenorpamma, pomba 1
U Tpaneuu
[Ipocreiimme GopMybl AT TUIOIMIATH
47 TpeyrojbHHKA, MapaienorpaMmma, pomoa 1
U Tpaneuu
[Ipocreiimme hopMynbl A TIIOIMIATN
48 TPEYroJIbHHUKA, TapaljeiorpaMma, pomoa 1
U Tpanenuu
[Ipocteiimme GopMyIIbl AJIs MJIOIIAIN
49 TPEYroJIbHHUKA, TapaJljieiorpaMmma, pomoa 1
U Tpanenuu
[IpocTeitmme GopmMyIIbl A1 MIIOMIAIA
50 TPEYroJIbHHUKA, TapajljieiorpaMmma, pomoa 1
U Tpanenuu
51 [Tnomaau momoOHBIX Guryp 1
52 [Tnomaau nonoOHBIX Guryp 1
53 [Tnomanu nono6HbIX huUryp 1
54 Kontponbnas padota mo teme "Ilnomanp" 1
55 Teopema I[Tudaropa 1
56 [Tpumenenue Teopems [lugaropa npu 1
pEeLIeHUHU TPAKTUYECKUX 3a]1a4
57 [Ipumenenue Teopemsl [Tudaropa npu |

peHICHUU PAKTUYCCKUX 3a1a4




[Ipumenenue Teopemsl [Iudaropa npu

58 pELIeHNN IPAKTUYECKUX 3a1a4

59 ITpumenenue Teopemsl [lugaropa npu
pELIeHNN IPAKTUYECKUX 3a1a4

60 [Tpumenenue Teopemsl [lugaropa npu
pEILIECHNN IPAKTUYECKUX 3a7a4

61 [IponopuroHaibHbIE OTPE3KHU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

2 [IponopuroHaibHbIE OTPE3KHU B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponopruoHanbHbIE OTPE3KU B
MIPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponoprmoHanbHbIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 IIponopuroHaIbHBIE OTPE3KU B
IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

66 IIponopuroHabHBIE OTPE3KU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE
CuHycC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

67 OCTPOTO yTJIa IPSIMOYTOJIBHOT'O
TPEyrojbHHUKa
CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC

68 OCTPOrO yrjia NpsSIMOYTOJBbHOTO
TpEyrojabHHUKa
CuHycC, KOCUHYC, TAHT€HC ¥ KOTAaHI'€HC

69 OCTPOrO yrIjia NpsSIMOYTOJIBHOTO

TpEyroJbHUKa




Tpuronomerpuieckre GyHKINUHU YTIIOB B

70 30°, 45° n 60° !

71 Tpuronomerpuueckue GyHKINHU YIIIOB B 1
30°, 45° n 60°

7 KonrponsHas padora no reme "Teopema 1
[Tudaropa u Havana TpuroHomMeTpun"

73 BnucanHubie 1 IEHTpaIbHBIE YIUIBI 1

74 BnmcanHble U IEHTpaIbHBIE YIUIBI 1

75 BrucanHble U LIEHTPAIbHBIE YIUIBI 1

76 Brniucannsie v IeHTpaibHbIE YTIIbI 1

77 Yron Mexay KacaTeJIbHOM B XOPAOoH 1

78 VYron Mexay KacaTenbHON U XOpAon 1

79 VYIubl MeXAy XOpJAaMU U CEKyLUMU 1

80 VYriael MeXAy XOpAaMu U CEKYIIMMU 1

81 Brnucannbie 1 onucaHHbIe |
YETBIPEXYTOJIBHUKN

2 Brnucannbie 1 onvcaHHbIe |
YeTbIPEXYTOJIbHUKH

23 CBolicTBa ¥ IPU3HAKK BIIMCAHHOTO 1
YETBIPEXYTOITBHUKA

’4 CBolicTBa ¥ IPU3HAKK BIIMCAHHOTO 1
YEThIPEXYTOJIbHUKA

25 CBoiicTBa M NpU3HAKU BIMCAHHOTO |
YEThIPEXYTOJIbHUKA

26 CBoiicTBa ¥ NpU3HAKU BIMCAHHOTO |

YEeTBIPEXYTOJIbHUKA




B3anMHOe pacnionoxeHue 1Byx

87 .
OKpY>KHOCTEH
28 B3aumMHoe pacronioxeHue JByx
OKpY>KHOCTEN
89 Kacanne okpyxHOCTEHR
90 Kacanue okpyxHOCTEH
01 OO01ue KacaTelbHbIE K IBYM
OKPY>KHOCTSIM
KonrponbHas padora no reme "Yrisl 1
92 YETBIPEXYTOJIBHUKH, CBA3aHHBIC C
OKpPYXHOCTBIO"
[ToBTOpeHMe u 0000IIEeHNE. Penenue
93 3a]1a4, WUTIOCTPUPYIOLINX CBSA3H MEXIY
pa3IUYHBIMU TEMaMH Kypca
[ToBTOpenue u 0600meHNe. Permenue
94 3aj1a4, MWJUTIOCTPUPYIOLINX CBSI3U MEXIY
pa3IUYHBIMU TEMaMH Kypca
[ToBTOpenue u 0606meHue. Pemenue
95 3aj1a4, MWJUTIOCTPUPYIOLINX CBSI3U MEXKAY
pa3IMYHBIMM TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenne
96 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKITY
pa3IMYHBIMHI TEMaMH Kypca
[ToBTOopenue u o6o0meHue. Pemenue
97 3aJ1a4, WUTIOCTPUPYIOUINX CBA3H MEXKIY
Pa3UYHBIMHE TEMaMH Kypca
98 [ToBTOpenue u 06061meHue. Pemenue

3a]1a4, WIIOCTPUPYIOUINX CBA3H MEXKIY




pa3IMYHBIMHU TEMaMH Kypca

[ToBTOpenue u o6o61meHue. Pemenue

99 3aj1a4, MWJUTIOCTPUPYIOLINX CBSI3U MEXKIY 1
Pa3NIUYHBIME TEMaMH Kypca
IToBTrOopenue u o6o61eHue. Pemenue

100 3a7a4, WITIOCTPUPYIOIIUX CBI3U MEXKITY 1
pa3IMYHBIMU TEMaMU Kypca

101 HroroBas koHTpobHas paboTa 1
[ToBTOpenue u 0606meHue. Pemenue

102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IMYHBIMU TEMaMU Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KUIIACC

KosuyecTBo yacoB DJIEeKTPOHHbIE
Jlara
Ne uudgposbie
Tema ypoka Kontpoabubie | IlpakTuueckue | H3Yy4YE€HH
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThbI A
pecypcsbl
| CuHnyc, KocuHyC, TaHreHe yrioB oT 0 10 |
180°
) OCHOBHOE TPUTOHOMETPUYECKOE |
TOXJIE€CTBO
3 DopMyJIbl IPUBEAECHUS 1
4 DopMyIIbl IPUBEAECHUS 1
5 Pemenue TpeyronbpaukoB. Teopema |
KOCHUHYCOB
6 Pemenue TpeyronpaukoB. Teopema |
KOCHHYCOB
7 Teopema cuHyCcOB 1
Teopema cuHyCOB 1
Pemrenue npaktuueckux 3aaad ¢
9 KCI0JIb30BAaHUEM TEOPEMbI KOCUHYCOB U 1
TEOPEMbI CUHYCOB
Pewrenue npakruueckux 3aaad ¢
10 HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U 1

TCOPEMBI CUHYCOB

11

Pemenue nmpakTuyeckux 3aaay ¢
HCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB




Pemenne npakruueckux 3amad ¢

12 HCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBbI CHHYCOB
Tpuronomerpudeckue GOpMyIIbI IS

13 IUIOIIAAN TPEYTOJIbHUKA,
napajuiesorpaMmma
Tpuronomerpudeckue GOpPMyIbI IS

14 IJIOIA M TPEYTOJIbHHKA,
napajieaorpamMmma
Tpuronomerpudeckue GOpMyIbl ISt

15 IJIOIIAAN TPEYroJIbHHUKA,
napasieaorpamMmma
Tpuronomerpuueckue GopMyIIbl IS

16 IJTOMIAAN TPEYTrOJIbHHUKA,
napasiesaorpaMmma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 dopmyia MIOIAN BBITYKJIOTO
YETBIPEXYTOTBHUKA

1 @opMyia IUIOIIAIN BBITYKIOTO
YETBIPEXYTOTBHUKA

) KonTponbhas pabota no teme "Pemienue
TPEYTrOJIbHUKOB"

3 Xopasl 1 0I00HBIE TPEYTOILHUKHY B
OKPY>KHOCTH

24 Teopema 0 IpoU3BEAECHUN OTPEZKOB XOP.1




25 Teopema 0 mpoU3BECHUU OTPE3KOB XOPI 1

26 TeopeMbl 0 MPOU3BEICHUN OTPE3KOB |
CeKyLIUX

7 Teopembl 0 MPOU3BEACHUN OTPE3KOB |
CeKYLIUX

28 Teopema o KBagpaTe KacaTeJIbHOMN 1

29 Teopema 0 KBaapaTe KacaTelIbHON 1

30 Teopemsl UeBbl u MeHenas 1

31 Teopemsl UeBbl 1 Menenas 1

32 Teopembl UeBsl 1 MeHnenas 1

33 [TousiTue o romoreTnn 1

34 Konrtponsnas padora o teme "[logodue |
TPEYroJIbHUKOB"
VYpaBHeHHE PSAMON Ha TIOCKOCTH.

35 VYT110Bo# KO3(GUIMEHT 1 CBOOOIHBIN 1
YJIeH, UX T€OMETPUUYECKUN CMBICT
YpaBHeHHE NPSIMOil HA TIJIOCKOCTH.

36 YroBoi Ko3hPHUITUEHT U CBOOOTHBIH 1
YJIeH, UX T€OMETPUYECKUN CMBICIT

37 [TapamiensHOCT ¥ EPIICHIUKYIIPHOCTH |
MPSIMBIX (Yepe3 yrioBoi KodhUIUeHT)

38 YpaBHEHHE OKPYKHOCTH 1

39 HaxoxieHue nepece4eHuil OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPJIMHATAX

40 Haxoxnaenue nepeceueHmii OKpyKHOCTEH |
Y TIPSIMBIX B KOOpJIMHATAX

41 ®dopmyiia pacCTOSIHUS OT TOUKHU JI0 TIPSIMOM 1




[Imomaae mapamienorpamMmma B

42 KOOp/WHATAaX, MOHATHE 00
OPUEHTUPOBAHHOW IIOMIAIN
[Ipumenenune MeTo1a KOOPAUHAT B

43 MPaKTUYECKU-OPUEHTUPOBAHHBIX
reOMEeTPUUYECKUX 3a/1a4ax

44 Konrpomnsnas padora o teme "Metoz
KoopauHat"

45 BekTtops! Ha m10CKOCTH
Crno’xeHue ¥ BBIYMTaHUE BEKTOPOB —

46 MpaBUjIa TPEYrOJbHUKA U
napajuiesiorpaMmma
CnoxxeHue ¥ BBIYUTAHUE BEKTOPOB —

47 IIpaBWJia TPEYTroJIbHUKA U
napajuiesiorpaMmma

48 YMHOXEHUE BEKTOpa Ha YHUCIIO

49 Koopaunatsl BekTOpa
CrnosxeHue 1 BBIYUTaHUE BEKTOPOB,

50 YMHOKE€HHE BEKTOpA Ha YHCJIO B
KOOpJMHATax
CrnosxeHue 1 BBIYUTAaHUE BEKTOPOB,

51 YMHOKE€HHE BEKTOpA Ha YHCIIO B
KOOpJMHATax

5) [IpumeneHne BEKTOPOB B (pu3MKe, IICHTP
Mmacc

53 [TonsiTue o 6a3uce (Ha MIOCKOCTH).

PaznoxeHnus BeKTOpPOB 1o 6a3ucy




[TonsTre o0 6a3uce (Ha MIOCKOCTH).

54
PasnoxxeHus BEKTOpOB 110 6azucy

55 [TonsiTre o 6a3uce (Ha MIOCKOCTH).
PaznosxeHus BEKTOpOB 110 6azucy
CkansipHoe IpOoU3BEICHUE BEKTOPOB,

56 FeOMETPUUYECKUIN CMBICIT U BBIPAKEHUE B
JIEKapTOBBIX KOOPAMHATAX

57 JcTpuOyTUBHOCTD CKAJISIPHOTO
MIPOU3BEICHUS

53 CkansipHO€ TTpOU3BEICHUE U
MIPOELUPOBaHNE

59 [IpuMeHeHre CKaISIPHOTO POU3BEICHUS
BEKTOPOB I HAXOXKJCHUS JJIUH U YTIIOB

60 [IpuMeHeHHe CKaIIpHOrO IPOU3BEACHUS
BEKTOPOB I HAXOXKJCHUS JJIUH U YTIIOB

61 [IpuMeHeHHe CKaIIpHOro IPOU3BEACHUS
BEKTOPOB JUISl HAXOXKACHUS JUIUH U YTJIOB

6 Pemrenne reoMmeTprudeckux 3amad ¢
MTOMOIIBIO CKaJISIPHOTO MPOU3BEICHUS

63 Perrenne reoMeTprudeckux 3amad ¢
MOMOIIBIO CKAISIPHOTO TIPOU3BEICHUS

64 Konrponbnas padora no reme "Bekropsr"

65 [IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIUMCIICHUE UX JIEMEHTOB

66 [IpaBunbHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUE UX DJIEMEHTOB

67 [IpaBHUIIBHBIE MHOTOYTOJIBHUKH,




BBIYHCIICHUEC UX 3JICMCHTOB

IIpaBUIIBHBIE MHOTOYTOJIBHUKH,

08 BBIYHCIIEHUE UX DJIEMEHTOB !

69 Yucno m 1 1JMHa OKPYKHOCTH 1

70 Uucno m v iMHa OKPYKHOCTH 1

71 JlnvHa 1yru OKpy»KHOCTH 1

72 JlnvHa Tyru OKpy>KHOCTH 1

73 Panuannas mepa yria 1

74 Panuannas mepa yria 1

75 [Inomanp kpyra u ero 3JeMEHTOB (CeKTopa 1
Y CETMEHTA)

76 [Inomanp kpyra u €ro 3J€eMEHTOB (CeKTopa 1
Y CETMEHTA)

77 [Tnomanp kpyra u ero 3JeMeHTOB (CEKTopa |
Y CETMEHTA)

73 Boruncnenue nepuMeTpoB U IIIomaaeit |
(buryp, BKIIOYAIOIIUX 3JIE€MEHTHI Kpyra

79 Borunicnenue nepumMeTpoB U IIomaaei 1
(buryp, BKIIOYAIOIIUX 3JIE€MEHTHI Kpyra

20 KonTponbhas no reme "J{nuna |
OKpPY’KHOCTH U ILJIoIaab Kpyra"

81 IlentpanbHas cumMeTpus 1

82 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1

83 [ToBopoT 1

84 OceBas cummeTpus 1

85 @Urypsl, CHMMETPUUYHBIE OTHOCUTEIIBHO 1




HEKOTOPOH OCH

86 [TapannenpHbIl IEpEHOC

87 [lonsaTne nBUKEHUS U €ro CBOMCTBA

88 PaBencrtBo puryp

29 [IposiBIeHUsI CAMMETPUU B TIPUPO/IE,
KUBOIIHCH, CKYJIBIITYPE, ApXUTCKType

90 Komno3unuu asmxenuit (mpocreitmive
MIPUMEPHI)
IToBTOopenue u o6o61eHue. Pemenue

91 3aJ1a4, WTIOCTPUPYIOUINX CBA3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u 0600mIeHNE. Perenue

92 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKITY
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06o0meHne. Perenue

93 3aJ1a4, WUTIOCTPUPYIOUINX CBA3H MEXKIY
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u 06o61eHue. Pemenne

94 3a/1a4, WUTIOCTPUPYIOIINX CBI3U MEXKITY
Pa3IMYHBIME TEMaMHU Kypca
[ToBTOpenue u o6o0menue. Pemenue

95 3aJ1a4, WTIOCTPUPYIOIINX CBSI3H MEXKIY
pa3IMYHBEIME TEMaMHU Kypca
[ToBTOopenue u o6o01meHue. Pemenue

96 3a/1a4, WITIOCTPUPYIOIINX CBSA3H MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

97 [ToBTOpenue u 06061meHue. Pemenue




3a/1a4, WUTIOCTPUPYIOLINX CBSI3H MEKIY
pa3IMYHBIMU TEMaMU Kypca

IToBTOpenue u o6o61eHue. Pemenue

98 3a/1a4, WUTIOCTPUPYIOIIUX CBSI3H MEKY 1
pa3IMYHBIME TEMaMH Kypca
[ToBTOpenue u 06o0mIeHNE. Perenue

99 3aJ1a4, WTIOCTPUPYIOIINX CBS3H MEXKIY 1
pa3IMYHBIMU TEMaMU Kypca
[ToBTOpenue u 0600meHne. Perenue

100 3a/1a4, WUTIOCTPUPYIOUIUX CBSI3H MEXKY 1
pa3IMYHBIMU TEMaMU Kypca

101 Hrorosas konTpoipHas pabota 1
[ToBTOopenue u o6o6meHue. Pemenue

102 3a7a4, WITIOCTPUPYIOIIUX CBA3U MEXKIY 1
pa3IMYHBIMU TEMaMHU Kypca

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* 'eometpus, 7-9 knaccel/ Atanacsa JI.C., byry3zoB B.®., Kagomues C.b. u

npyrue, AkimonepHoe odmectBo «M3aarenscTBo «lIpocBemienue»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA
 ['eomeTpus; yriyonennoe odyuenue, 9 kinacc/ Mep3isk A.I'., [Tonsiko B.M.;
nox penakiueit [Togonsckoro B.E., O0mecTBo ¢ orpannyeHHON
otBeTCcTBEHHOCThIO M3narensckuii uentp «BEHTAHA-T'PA®y; AxunonepHoe
obmectBo «M3narenbcTBo «IIpocBemenne»

* 'eomeTpus, 7-9 knaccel/ Atanacsa JI.C., byryzoB B.®., Kagomues C.b. u

npyrue, AkiumonepHoe odmectBo «M3aarenscTBo «lIpocBemienue»

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
000 "AKnacc", OOO "Ckaenr", ®I'AOY JII10 "Axkanemus MUHIPOCBEIIEHUS

Poccun"
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