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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpaMmma cocTaBieHa Ha OCHOBE CJIEAYIOIIUX JOKYMEHTOB:

o ®307129.12.2012 273-D3 «O6 ob6pazoBanuu B Poccuiickoit deneparm»

e [Ipuka3 MunucrepcTBa nmpocsemieHus Poccurickoin @enepanuu ot
31.05.2021 Ne 287 «O06 ytBepxkaeHnH (peaepanbHOro rocyAapCTBEHHOTO
00pa30BaTEeNBHOTO CTAaHAAPTa OCHOBHOTO 00IIIEro 00pa3oBaHUs»
(3apeructpuponan 05.07.2021 Ne 64101)

e [Ipuxa3 MunucrepctBa npocsenieHust Poccuiickoit @enepanuu Ne 568
ot 18.07.2022 “O BHeceHnU U3MEHEHUH B (eJiepalIbHbIN
rocyJapCTBEHHBI 00pa30BaTeNIbHbIN CTAHAAPT OCHOBHOT'O OOIIETO
obpazoBanus’ (3apeructpuposan 17.08.2022 Ne 69675)

e [Ipuxa3 Munucrepcrsa npocsenienus Pocecuiickon denepannn ot
18.05.2023 Ne 370 “O06 yrBepxkaeHuu deaepanibHoi 00pa3oBaTeIbHOM
IporpaMMbl OCHOBHOI'O 001Ier0o 00pa3oBanus’ (3aperucTpupoBaH
12.07.2023)

e [loctanoBnenne [JaBHOrO TroOCyJapCTBEHHOIO CAHMTAPHOTO Bpaya
Poccuiickoit ®eneparuu ot 28 ceHTa0ps 2020 1. Ne 28 «O0 yTBEepxKACHUH
CanlluH 2.4.2.3648-20 «CaHUTapHOAHIEMHOJIOTUYECKUE TPEOOBAHUS K
OpraHu3alliy BOCIIUTAHUS U OOYUYECHHUS, OTABIXA U 03I0POBIICHUS JETEH U
MOJIOJICKIY;

e VYcras MAOY JIUT (28.07.2023r)

['eoMeTpusi Kak OIWH U3 OCHOBHBIX pAa3/eiOB INKOJHLHOW MAaTeMaTHKH,
UMEIOIINIA CBOEH IEIbI0 00ECTIeUnTh M3YYeHUE CBOMCTB U pa3MepoB QUTYp, UX
OTHOIIEHWH U B3aUMHOE PpACIIOJIOKEHHE, ONUpPAaeTCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYIO JUHHIO. [[eHHOCTh M3ydeHUs TeOMETpHUH Ha YPOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYaIOIIUNUCS YUUTCS MPOBOAUTD
J0Ka3aTeNbHbBIE PACCYKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUCHHs, JOKAa3bIBATh
WUCTUHHBIC YTBEPXKIACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, TPOBOIUTH
pacCyXAeHHs «OT TPOTHBHOTO», OTIWYATh CBOWCTBA OT TPU3HAKOB,
dbopmynupoBaTh 0OpaTHbIe yTBepkaeHUs. Oco00e 3HaUeHUE JoKa3aTebHas TMHUS
UMeeT [l yrTyOnEHHOTO N3YYeHHSI MAaTEeMAaTHKU.

[enbio U3y4yeHUs] TEOMETPUH SIBIISIETCA MCIIOJb30BaHUE €€ KaK MHCTPYMEHTa
IIPU PEIIEHUH KaK MATEMaTHYECKUX, TaK U MPAKTUYECKUX 33]1a4, BCTPEUAIOLINXCS B
peanbHOlt  ckm3HM.  OOydaromuics  JOKEH  HAYYUTBCS  OMPENEISTh
TE€OMETPUUYECKYIO (UTYpPY, ONMHUCHIBATH CJIOBAMH YEPTEXK WIM PHCYHOK, HAWTH
IIONIa/lb  3€MENTBHOTO0  y4YacTKa, pPACCUUTHIBATH  HEOOXOJUMYIO  JUIMHY
ONTOBOJIOKOHHOTO Kalenst uiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMIIS.



OTOMY COOTBETCTBYET BTOpAasi, BBIYMCIHUTEIbHAS JUHUS B W3YYEHUU T'€OMETPUHU.
[Ipu pemeHny 3amay NPAKTUYECKOTO XapaKTepa OOYyYarOIUHCS YYHUTCS CTPOUTh
MaTeMaTUYECKUE MOJEIM PEAIbHBIX JKWU3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBaTHOCTH ITIOJYYEHHOTO PE3YyJIbTaTa.

Oco6eHHOoCTh Y4eOHOT0 Kypca yriiyOI€HHOT0 U3y4eHHUs] FTEOMETPUH COCTOUT B
TOM, YTO OOy4YaroIIHeCcs] HE MPOCTO 3HAKOMSTCS C ONPEAEIEHHBIMUA MOHATUSAMH, a
YBEpEHHO OBiajieBaloT UMH. CyIECTBYIOIINE TEMbI MPOrpaMMbl 0a30BOro Kypca
reOMETPUU U3YYaIOTCs Ha 0oJiee riIyOOKOM ypOBHE, a 00y4daroImuecs IpuoopeTaroT
YMEHUS, IMOMOTAIOIINE MM YBEPEHHO IPUMEHSATh CBOM 3HAHMS HE TOJIBKO B
MaTeMaTHKe, HO U B CMEXHBIX MPEAMETAX, MPexk/Ie Bcero pusuke u nuHpopMaTHKe,
a TaKKe IOJIb30BATHCS IMOJTYYCHHBIMU 3HAHUSMH IPH PEUICHUH IPAKTHYECKUX
3aj1ay.

CornacHo yueOHOMY IJIaHy B 7-9 Kilaccax u3ydaercs yriryOJIE€HHbIN yueOHbIN
Kypc «l'eoMerpus», KOTOPBIM BKJIIOYACT CIECAYIOIIME OCHOBHBIE pa3zeiibl
conepxkanus: «Hawama  reomerpum», «TpeyronbHukm», «OKpYyXKHOCTBHY,
«YeTblpéxyrobHUKNY, «Ilogobuey», «dmeMeHTbl TpUuroHoMeTpun», «llmomanny», a
Takxke «Meton koopauHaty», «Bektopb», «IIpeodpazoBaHus MI0CKOCTH.

Ha uzyuenue yuebHoro kypca «['eometrpus» B 9 kiacce — 102 yaca (3 gaca B
HEJENI0, U3 HUX 2 Yaca B HEAENI0 MU3ydaeTcs 1Mo yueOHOMY IJIaHy Ha IpeaMeTe
«l'eometrpuss» m 1 yac Ha BHEYPOUHOU JeATENBHOCTH «PemeHne 3amay 1o
TCOMETPUI»).



COAEPXKXAHUE OBYUEHUA

9 KVIACC

Pemenue TpeyrojibHMKOB

Cunyc, KocuHyc, TaHreHic yriaoB ot 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKJIECTBO. ®opMmynsl  npuBeacHus.  Pemienue
TPEYTrOJILHUKOB. TeopeMa KOCHHYCOB U TEOpEMA CUHYCOB. Penienne npakTmaeckux
3a/1a4 C UCTIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB. Pelienne 3anau
F€OMETPHUYECKON ONTUKH.

Tpuronomerpudeckue dbopmynbl IS IUIOHMIAAM  TPEYroJbHUKA,
napasiesniorpamma, pom0Oa, tpanenuu. dopmyna ['epona. ®opmyna muiomann
BBIITYKJIOT'O YETHIPEXYTOJIbHUKA.

Ioxo0ue TpeyroibHMKOB

Xopabl ¥ TOJ00HBIE TPEYTOJIBLHUKH B OKPY>KHOCTH. Teopema o mpou3BeIeHuU
OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIINX, TEOPEMA O KBaapaTe
KacarelbHOU. [I[puMeHeHne npu penmeHnn reOMETPUIECKUX 3a1a4. TeopeMbl UeBsl
u Menenas. [lonsitue o romoreTuu.

MeTtoa KoopauHAT

VYpaBHeHUE NpAMOW Ha TJIOCKOCTU. YTJI0BOM KOA(M(UIMEHT U CBOOOIHBIN
YJI€H, WX TEeOMETPUYECKHM CMbICI. [lapamienbHOCTh U MEPHEHIUKYISPHOCTD
NPSIMBIX (Y4epe3 YyriaoBoi KodDPUIIUEHT).

YpaBHeHUE OKpY)KHOCTU. HaxoxneHne nepeceueHnii OKpy>KHOCTEU U MPSIMBIX
B KoopauHarax. @opmyna pacCTOsHUS OT TOYKM 10 Tmpsmou. [liomans
napajuiesorpaMma B KOOpJAMHATaX, MOHATHE OO0 OPUEHTHUPOBAHHOW IUIOIIA]IH.
[IpuMeHeHue MeTo/1a KOOPAUHAT B MIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKUX
3a/1ayvax.

BexTopsl

Bekropel Ha miockocTu. CloXKeHHWE U BBIYMTAHWE BEKTOPOB — IMIpaBUia
TPEYTOJbHUKA U MapajulesiorpaMMa. Y MHOKEHHUE BEKTOpa Ha uncio. KoopauHatsl
BekTOpa. CIIO)KEHME M BBIYUTAHUE BEKTOPOB, YMHOXEHHE BEKTOpa Ha YHCJIO B
KoopauHatax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[Tonsitue o Oasuce (Ha IJIOCKOCTH). Pa3nmokeHuss BEKTOpPOB MO Oaswucy.
CxansipHOE€ TPOU3BEICHUE BEKTOPOB, T€OMETPUUYECKUN CMBICT U BBIPAKEHUE B
JEKAPTOBBIX KoOpAMHATaX. JIMCTpUOYTUBHOCTh CKAJISAPHOTO IPOU3BEICHUS.
CkansipHoe TpOM3BENCHUE U IpoeuupoBaHue. [IpuMeHEHuEe CKaJIspHOTro
MPOU3BEACHUSI BEKTOPOB I HAXOXJEHHS JJUMH W yriaoB. PemeHue
F€OMETPUYECKHX 3a4a4 C IIOMOILIBIO CKAJIAPHOIO IMPOU3BEACHUS.

JIJIMHA OKPY/KHOCTH M IUIOIIAAb KPYyra



[IpaBriIbHBIE MHOTOYTOJIBHUKHM. JJTMHA OKpyKHOCTH. ['panycHas u paauanHas
Mepa yria, BBIUMCICHHE JUIMH IyTI OKpyXHOcTeu. Ilnmomane kpyra, cekropa,
cermenTa. Mctopudeckue cBeieHUs: 00 M3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIA U
Kpyra.

JIBMKeHUsI TUIOCKOCTH

LentpansHas cummerpusi. LlenTpanbHo-cummeTpuynbie urypsl. [1oBopoT.
OceBag cummerpusa. PuUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
[TapannenbHbIN IEPEHOC.

[lonatne nBWXEHUS W e€ro cBoicTBa. PaBeHcTBO ¢uryp. IlposiBnenus
CUMMETPUM B IIPUPOJE, JKUBOIIMCH, CKYJIBOTYpe, apxuTekrype. Kommozunmuu
NBUKEHUH (mpocteimme npuMepsl). [[puMeHeHne B reoMeTpUYecKHX 3a/1adax.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YUYEBHOI'O KYPCA «'EOMETPHUS» HA YIJIYBJIEHHOM YPOBHE
OCHOBHOT 'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTuKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEaTU3alUU €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKd, OCO3HAaHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEM JKMU3HU [JIsl YCHEIIHOM NpodeccHOHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTU4eCKOTr0 BOCIIUTAHMS

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTaluel B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4HbIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaTEMATHYECKOW KYyJbTYpOH KaK CPEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEPECaX CBOErO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIKOB U OIEHKH
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa dKOJOTHUECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y NPYTUX JOJIeH, MproOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTaX U SABJICHUSIX, B TOM UHCIIC paHEe HEU3BECTHBIX,
0CO3HaBaTh JCHHUIUTH COOCTBEHHBIX 3HAHUN W KOMIIETCHTHOCTEH, TIAaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBUS, (POPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIHBIMU  JIEUCTBUSIMH,  YHUBEPCAIBHBIMA  KOMMYHHKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH  MEXIy IMOHATHSAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBATb U  NPEoOPa3OBBIBATH  CYXKJCHUS:
yTBEpAUTENIbHbBIC U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIIEHUs, BEIOUpATh HauboJee MOIXOAIIUN C YIETOM CAMOCTOSITEIbHO
BEIJICIICHHBIX KPUTEPHCB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCTION30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT ITO3HAHUA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHE;

IPOBOJAUTH IO CAMOCTOSITENIFHO COCTABJIIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

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

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTAaTOYHOCTh M HM30BITOYHOCTH HMH(POPMAIHMH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HUHDOpMAMKM W WUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



BOCIIPUHUMATH U (OPMYJIMPOBATH CYKJACHHUS B COOTBETCTBHUH C YCIOBUSIMH U
EIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PCHHS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh TOSICHEHUS TI0 XOJy peIICHUs 3a/1ayd,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY O0OCYXJIaeMON TEMBHI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha IOHUCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAXKCHHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayIMTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU pelIeHUH Y4eOHBIX MaTEMaTUYECKUX 3a7ad, MPUHUMATh Ielb
COBMECTHOH JesTeNbHOCTH, IUIAHUPOBATh OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUABl paboT, TOrOBapUBaThCs, OOCYKIaTh MPOIECC U PEe3ybTar
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B IpyNmoBbIX ¢opmax paboThl (00CykaeHUS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» U UHBIE); BHITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIAJa B OO pe3ysbTaT MO KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI JJISl PEIICHUs] B JKM3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHUs 3ajaud (WJId €ero
4yacTh), BBIOMpAaTh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPHU PEUICHUU 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OLINOOK, BBISIBICHHBIX TPYJHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXaTh AMOLUHM TPU H3YyYCHHUH MaTEeMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHniry 00y4yeHust B 9 ki1acce o0y4aromuics MogyyuT CIeAYIOIUe MPeIMETHbIC
pe3yabTaThl:

3HaTh TPUTOHOMETPUIECKHE (DYHKIIMH OCTPHIX YIJIOB, YMETh HAXOIUTh C UX
MIOMOIIBIO PA3JIMYHBIC 3JIEMEHTHI TMPSIMOYTOJIHHOTO TPEYTONbHUKA («peIieHue
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISTOPA) JJIMHbI
U YTJIbI JUTSl HETAOJMUYHBIX 3HAYCHUH.

[Tonb3oBaThcs popMyliaMu MPUBENCHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JIJIT HAXOXKJICHHUSI COOTHOIICHUH MEXIY TPUTOHOMETPUICCKUMU
BEJTUIMHAMM.

Jloka3plBaTh TEOPEMY CHHYCOB M TE€OPEMY KOCHHYCOB, NMPUMEHATH HX JIJIs
HAXOXKJIEHUSI PA3JIMYHBIX YJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJILHUKOBY),
IpU PEIICHUHW TEOMETPUYECKUX 3amad. [IpuMEeHSATh TOJIyYCHHBIC 3HAHUS TIPH
PEIICHUH MPAKTUYECKUX 3a1a4.

[TpuMeHSATH TPUTOHOMETPHIO B 337]a4aX HA HAXOXKICHWE TIJIOMIA N, BEIBOAUTH
U BIJIQJIETh TPUTOHOMETPUYECKUMHU (HOPMYyJIaMH JUIsl TUIOIIAIU TPEYTOJIbHHKA,
napajienorpamma, poM0a, Tpamnemuu, BEIBOJAUTh U TpUMEHATh hopmyny ['epoHa u
dbopMyITy TS TUTOIIAIR BBITYKJIOTO YE€THIPEXYTOIBHUKA.

VIMeTh peIcTaBICHHE O TOMOTETHH, TPUMEHSThH B IPAKTUUCCKUX CUTYAIIHSX.

Hcnonb3oBath Teopemsl UeBbl 1 MeHenas rpu peieHnu 3a1ay.

Hcnonp30BaTh TEOPEMBbI O BIHMCAHHBIX YIJAX, yriax MeEXIy XOpAamu
(CeKymuMu) u yriie MeXIay KacaTeIbHOW U XOPAOU MPHU PEIICHUN Te€OMETPUIECKIX
3amad. Jloka3piBaTh M MPUMEHSATH TEOPEMBI O TPOU3BEACHHHM OTPE3KOB XOP/, O
MIPOM3BEIEHUU OTPE3KOB CEKYIIUX, O KBapaTe KacaTeIbHOM.

Brnanets moHsATHEM KOOpPAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM
npsSMOMl  Ha TIJIOCKOCTH. BiameTs TOHATHUSMHU YriaoBoro kod(pduimenta u
CBOOOJTHOTO YJjICHA, MOHUMATh MX TCOMETPUUYCCKUUM CMBICII M CBS3b YTJIOBOTO
ko3 duireHTa ¢ Bo3pacTaHueM U YObIBAaHUEM JTUHEWHOU QYHKIIUU. Y METh peliaTh
METOJIOM  KOOpJIMHAT  3aJayd, CBsI3aHHbIE C  MApPaUIETbHOCTBIO U
MEPIEHANKYIIPHOCTBIO TPSMBIX, MEPECEUYCHUEM MPSMBIX, HAXO0XICHHEM TOYEK
NIEPECEeUCHHUS.



BbIBOOUT, W BIANETh YpPAaBHEHHEM OKpPYXHOCTH. lcnosib3oBaTh MeToA
KOOPAMHAT Ul HAXOXKICHHUs IEPECEUCHUN OKPYKHOCTEM M MNpsMbIX. Braners
dbopMynaMu paccTOSSHUS OT TOYKH JO MPSMOM, IUIOUIAAM MapajuieiorpaMma B
KOOpAMHATAaX, UMETh MOHATHE 00 OpUEHTHpPOBaHHOW IuIomagu. Ilonb30BaTbes
METOI0M KOOpAMHAT Ha IUNIOCKOCTH, IPUMEHSATD €T0 IIPU PELIEHUU FEOMETPUYECKHUX
U TpakTUYeCKux 3anad. IIpumeHsATr MeToA KOOpAMHAT B  IPaKTUKO-
OpPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a7a4ax.

Brmagete moHsATMEM BEKTOpa. YMETh CKIAAbIBaTh M BBIUMTATH BEKTOPBI,
YMHOKaTh HA YHWCJO, BIAJETh NPABWIAMH TPEYTOJbHUKA M IIapajuieorpaMMa.
BiageTs npakTUYeCKUMH MHTEPIPETALMSIMU BEKTOPOB. YBEPEHHO II0JIb30BATHCS
KOOpJIMHAaTaMHU BEKTOpa. BiiageTe CJI0XKEHHEM M BBIYUTAHUEM BEKTOPOB,
YMHOKEHHEM BEKTOPA HA YUCJIO B KOOPAHHATAX.

Wmets npencraBieHue o 0as3uce (Ha MIOCKOCTH). PackiaapiBaTh BEKTOPHI O
O0asucy. PackiagpiBaTh BEKTOpPHl CHJI € TOMOIIBIO IPOCLUUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOWIEHUH. IIpuMeHsATh TmoNlydeHHbIE 3HAHUS B
MPOCTEUIINX (PU3NYECKUX 3a/1a4ax.

Branete NOHATHEM CKaJSPHOIO MPOU3BEIECHUS BEKTOPOB, MOHHMATh €ro
r€OMETPUYECKUN CMBICI U YBEPEHHO I10JIb30BATHCSI €I0 BBIPAXKEHUEM B IEKAPTOBBIX
KOOpAMHATax. 3HaTh TUCTPUOYTUBHOCTH CKAJIIPHOTO MPOU3BEACHUS U €TO CBSA3b C
npoeurpoBaHueM. [IpuMeHATH CKalsipHOE TPOU3BEACHUE BEKTOPOB IS
HaXOXXJEHUs JUIMH M YIJoB. Pemiath TeOMETpUYECKHME 3alauyd € IOMOIIbIO
CKaJISIPHOrO Ipon3BeAeHus. Vcronb30BaTh CKAISIPHOE MTPOU3BEIECHUE BEKTOPOB B
anredpanueckux u (pU3nYecKux 3agavax.

BraneTe NOHATHSIMHM NPAaBUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI 1yTH OKPY>KHOCTU M PaJMaHHOW MEphI yIia, BEIYUCIATH IUIOWAAL Kpyra 1
ero yacreid. Ilonnmare cmbici uucna m. [IpUMEHSTh MOJy4eHHBIE YMEHHS MpHU
pellIeHNH TPAaKTHYECKUX 3aJady. 3HAaTh HCTOPUYECKHE CBEICHHUS 00 H3MEpEeHUU
JUIMHBI OKPY’KHOCTH U TUIOLIAJH KpyTa.

Nmerps mnpenacraBieHue O MpeoOpa3oBaHUU IUIOCKOCTH, O JBHXKEHUSX.
Haxonuth ocu, UEHTphl CUMMETpUH (GUTYp, UEHTPhl MOBOPOTA, HAXOAMTH
KOMITO3UIIMM TPOCTEHIINX MpeoOpa3oBaHuid. [IpuMeHATh NBHXKEHHUS IIOCKOCTH
IIPU PELIEHUU TEOMETPUUECKUX 3a]au.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEeMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, Te
HEOOXOMMO, KaJbKyJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

KoJsmn4yecTBo 4acos JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrpoasreie  Tpaktuseckue (undposbie)
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 Pemenue TpeyroibHUKOB 16 1
2 [TomoGue TpeyrosbHUKOB 8 1
3 Meroxa koopAauHAT 7 1
4 BexTopsl 12 1
5 JlivHa OKPY>KHOCTH U ILJIOIIAAb KpyTa 11 1
6 JIBHOKEHUS IJIOCKOCTH 7
7 [ToBTOpeHME, 0606meHPUIe, 7 1
CUCTeMAaTH3aI¥sl 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

KounyecTBO 4acoB JIeKTPOHHBbIE
Nen/m | Tema ypoka Kourpoabsnbie IIpakTuyeckue Aara unpporsIe
Bcero u3yueHusi oOpa3zoBaTesbHbIE
padoTshI padoThI pecypenI
1 Cunyc, KOCMHYC, TaHTeHC yIrioB oT 0 10 1
180°
5 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXJIECTBO
3 dopMyITbl TPUBEICHHS 1
4 Pemenue tpeyronsHukos. Teopema 1
KOCHHYCOB
5 Teopema cunycoB 1
Pemrenue npakTuueckux 3aaad ¢
6 HCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemrenue npakTuueckux 3aaad ¢
7 WCIIO0b30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CHHYCOB
Pemrenue npakTuueckux 3aaad ¢
8 HCIIO0b30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMBI CUHYCOB
Tpuronomerpuueckue GOPMYIIBI s
9 TIONIA/IA TPEYTOJIbHHKA, 1

IapajijiejorpaMmma




Tpuronomerpuyeckue GOpMyIbl IJIst

10 TJIOIIAIA TPEYTOJbHUKA, 1
napasiesnorpaMma
Tpuronomerpuueckue GOpMyIbI I

11 IUTOLIAZAN TPEYTOJIbHUKA, 1
napaiesiorpaMma

12 ®dopmyma ['epona

13 ®dopmyma 'epona

14 @opMyi1a IUIOIIAIN BBITYKIOTO 1
YeTHIPEXYTOIBbHUKA

15 (DOpM}./'.J'Ia IUIOILAAN BBIITYKJIOTO 1
YeThIPEXYTOJIbHUKA

16 KonTponbhas padota no teme "Pemienue 1
TPEYroJbHUKOB"

17 Xopasl ¥ TO100HBIE TPEYTOJIBHUKH B 1
OKPY>KHOCTH

18 Teopema o nmpon3BeEHUN OTPE3KOB XOP. 1

19 Teopemsbl 0 TPOU3BEICHUN OTPE3KOB 1
CEeKYIIIX

20 Teopema o kBagpare KacaTenbHON 1

21 Teopems! UeBbl 1 Menenas 1

22 Teopems! UeBbl u Menenas 1

23 [TonsiTre o romoreTun 1

24 KonTponbnas padota no teme "llogoOue 1

TPEYroJIbHUKOB"




YpaBHEHHE NPAMOI HA TIIIOCKOCTH.

25 YrioBoi kKodhPUIMEHT 1 CBOOOHBIH
YJIeH, UX F€OMETPUYECKUI CMBICIT

26 [TapannenbHOCTh U MEPIEHINKYISIPHOCT
NPSIMBIX (Yepe3 yriioBoi KoY PHUIIUEHT)

27 YpaBHEHHE OKPY>KHOCTH

28 Haxoxnenne nepeceyeHnii OKpyKHOCTEN
U IPSAMBIX B KOOpAMHATAX

29 @opMyia pacCTOSHUSA OT TOYKH 10
IpsAMON
[Tnomans napawuienorpamma B

30 KOOPJMHATAX, IOHATHE 00
OPUEHTUPOBAHHOM IJIOLIAIU

31 KonTponbHas padora no teme "Meroz
KoopauHat"

32 BexTops! Ha MIIOCKOCTH
CroxeHne ¥ BBIUNTaHUE BEKTOPOB —

33 IIpaBWJIa TPEYTOJIbHUKA U
napasuesnorpaMma

34 YMHOXEHHE BEeKTOpa Ha YHCIIO

35 Koopaunats! BekTopa
CroxeHne 1 BIYNTaHUE BEKTOPOB,

36 YMHOXXEHHE BEKTOpa HA YUCIIO B
KOOpAMHATax

37 [TpumeHeHne BeKTOPOB B (hU3HKE, IICHTP
Macc

38 [TonsaTtue o 6a3uce (Ha MIOCKOCTH).

Paznoxenus BeKTOpoB 1o 6a3ucy




CkaJisipHO€ ITPOU3BEIEHUE BEKTOPOB,

39 F€OMETPUUYECKHUI CMBICIT M BBIPAXKEHHUE B 1
JIEKapTOBBIX KOOPAWHATAX

40 JucTpuOyTUBHOCTD CKAJIIPHOTO 1
MIPOU3BEICHUS

41 CkansipHoe IPOU3BEICHUE U 1
MPOCIIMPOBAHNE

42 [TpuMeHeHHe CKAISAPHOTO TPOU3BEICHUS 1
BEKTOPOB IS HAXOXKJICHHS JUTUH U YTIJIOB

43 Kontponbnas padota no teme "Bektopsr” 1

44 [TpaBUIbHBIE MHOTOYTOJIBHUKH, 1
BBIUUCIICHUE UX JJICMEHTOB

45 [IpaBuUIbHBIE MHOTOYTOJIBHUKH, 1
BBIUUCIICHUE UX JIEMEHTOB

46 [IpaBuUIbHBIE MHOTOYTOJIBHUKH, 1
BBIUUCIICHUE UX JIEMEHTOB

47 Yucno m v [UIMHA OKPYKHOCTU 1

48 Yucno T ¥ ITHHA OKPY)KHOCTH 1

49 JUIMHa 1yru OKpYKHOCTH 1

50 Pamuannas mepa yriia 1

51 [Tnomans Kpyra v €ro 3J€MEHTOB 1
(cexTopa U cerMeHTa)

59 [Tnomans Kpyra u €ro 3JI€MEHTOB 1
(cexTopa U cermeHTa)

53 Brrauciienue nepuMeTpoB ¥ IUIOMIACH 1

¢buryp, BKIIOYAIOLIUX 3JIEMEHTHI Kpyra




KonTponbhas no reme "/{nuna

>4 OKPY>KHOCTH U IIJIOIIaAb Kpyra" 1
55 LlenTpanpHas cuMMeTpus 1
56 LleHTpanbHO-CUMMETPUYHBIE (PUTYPBI 1
o7 [ToBoport 1
58 OceBasi cuMmmeTpHs 1
59 PaBenctBo Quryp 1
50 [IposiBiieHUs] CHMMETPUU B IPUPO/IE, 1
KUBOITUCH, CKYJIBIITYPE, aPXUTEKTYPE
61 Komnosunum npuxenuit (mpocreimive 1
MIPUMEPHI)
[ToBTropenue u o6o0meHue. Pemenne
62 3a]a4, HJUTIOCTPUPYIOLINX CBSI3U MEKIY 1
Pa3IMYHBIME TEMaMH Kypca
[ToBTOpenue u o6o6meHue. Pemenue
63 3a]1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY 1
Pa3IMYHBIMU TEMaMH Kypca
IToBTOopenue u o6o0mmenue. Pemenue
64 3a]1a4, WUTIOCTPUPYIOLINX CBA3H MEXKIY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u obod1eHue. Peenne
65 3a]1a4, WUTIOCTPUPYIOLIMX CBA3H MEXKIY 1
pa3TMYHBIMU TEMaMH Kypca
[ToBTOpenue u o6o6meHue. Pemenue
66 3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY 1
pa3IMYHBIMHU TEMaMH Kypca
67 HroroBas KoHTpoIbHAs paboTa 1




[ToBTropenue u o6o0mmenue. Pemenue

68 3a/1a4, WLUTIOCTPUPYIOIINX CBI3U MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

['eometpus 7-9, JI.C. Atanacsu, B.®.byry3os, C.b. Kagomues u ap.,

"[Ipocemienue"

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET



























