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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 00pa3oBaHUs,
HEJIOCTHOCTh OOLIEKYJIbTYpPHOTO, JUYHOCTHOTO U TO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOITUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyYEHUS T€OMETPHH B HAIMPABICHUU JIHUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOr0 W HACaTbHOTO, XapaKTepe OTpaKeHUs
MAaTEMATUYECKOM HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOeCreyrMBaeT BO3MOXKHOCTh HW3YYEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHUHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH 1 TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWU 3a]ad4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAECT CYHIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH 4enoBeka. OpHEHTalus 4YellOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUS OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JAEUCTBUTENBHOCTH. OmnepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4E€OHOM M TPYIOBON J1€ATEIBLHOCTH,



SBJISIETCSI OJHUM W3 TPO(PECCHOHAIBHO BAXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «Il'eomerpus» Ha 0Ga30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAJIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaromiygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUU U HEOOXOIUMBbIC ISl KU3HU B COBPEMEHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oojee
r1y0OKO, €cii B JajbHEWIIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHHe 1eM  OCBOCHMSI MPOrpaMMbl OOECIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3ajad. I[IpuopuTeTHbIMM  3aJadyaMd  OCBOCHHS  Kypca
«I'eomeTpumn» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisSItOTCS:

e (opmMupoBaHue MNpEACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHue TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y M3y4aTh pa3HbIe SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opmMupoBaHume yMeHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJady Ha MOCTPOCHUSI Ha U300paKECHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHuMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHUE YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHbIX u TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcsi, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (dopmupoBaHuE (YHKIIMOHATIEHOM I'PaMOTHOCTH, peNeBaHTHOMN
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX M IpPHU U3YyUYEHUU JPYIHMX Y4EeOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYYEHHBIE PE3YJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMbl SIBISIETCS BKJIIOUYEHHE B KYpC
CTEPEOMETPUM B HA4aJle €ro H3y4dyeHWs 3a]ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pPa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYallUXCcsl B Kypce CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  IPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, @ OIIEpUpPOBaHME 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €70 HCXOJAHOIO COACPIKAHU.

OcHoBHbIE cozeprkaresibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs HE TOJbKO IO COJEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue o0Opa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJibTaTaM
OCBOCHMSI paboyell MporpaMMmbl, pacnpenefl€éHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCIEA0BATENIBHO U MOCTYIATEIBHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHYECKUX MPEICTaBICHUN OOYy4arolUuXcs, pacuIupsis U
yrayOnsis e€, o0pasysi MpOUYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a gBa roga ooyuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTD,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUHU:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJICHHBIMU CTOPOHAMH; yroJd MEXJIy MNpsIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTeiline mnpocTpaHCTBEHHbIE (PUIYypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajiesenune/; IOCTPOCHUE CEUEHU.

[leprieHIUKYISIPHOCTh MPSIMOM U TUIOCKOCTH: NEPHNEHIUKYJIISIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAUICIbHbIE W NEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOM
NEPHEHANKYJIIPHON IUIOCKOCTU. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IUIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JIBYTPaHHOIO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IIoCKocTer. TeopeMa 0 TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKA MHOrOorpaHHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcta. llupamupa: n-yronpHas nupamujaa, TpaHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS TOBEPXHOCTh MUPAMUbL; PABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYroJibHasE MHUpaMHUAa W TPaBUIIbHBIN
teTpa’dap; kyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMuiax, Mapauielienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOTIOTPAaHHUKOB: pPEOpa, JMaroHaiH, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MNUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HunmuHapuyeckas TTIOBEPXHOCTB, oOpazyroriue HWIMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolias M OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepsl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
I011aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanun Tenm BpamieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WIH TeEJO
BpallECHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[Togo6usie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. Cl0KeHNEe U BEIUYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMpaBUJ JACUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. KoopamHatel BekrTopa. [Ipocreiimmne 3amaum B
KOOpAMHATaX. YTojl Mexay BekTropamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, chepax
SKOHOMUKHU.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
c(OpPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, pelIeHnH, pacCy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OTHbIXa, peryJisapHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSIKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO IKOJOTHYECKOH KYyJIbTYphI, TOHHMAaHWUEM BIIASHUS
COIMAITBHO-DKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHEHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a1ad B
o0NacTh OKpyXKawIleld cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U OICHKH WX
BO3MOJKHBIX MTOCIICJICTBHH JIJIsI OKPY>KAIOIIEH CPEIbI.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTU4YeCKOM HayKd Kak cdepbl 4YeIOBEYECKOM JesSTEIbHOCTH, STanoB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHs [WBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCTBUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneyuusaom
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCcs (0c8oeHUe
Memo008  NO3HAHUA ~ OKpYJICarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBUA:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATHH, OTHOIICHUN MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTpeJCCHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHWS W CpaBHEHUSA, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIBbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWCE,
YCIIOBHEBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSX,



npemsiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUN (TPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eicTBHS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHBOpPEUYUE, MPoOIemMy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBLHO (POPMYTUPOBATH OOOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWUKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (JOPM TMIPEACTABICHHS;

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelcmeus, 0Oecnevusarom

copMUpoBaHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCSL.

OO0wmenne:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOJY4EHHBIN pe3ysbTar;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3IMyUe€ U CXOJCTBO MO3MIIMMN; B
KOPPEKTHOU popme popMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBIsITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayIUTOPHUHU.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BATh  MPEUMYLIECTBA  KOMAHOHONM U
WHJMBUAYAJIbHOW paOOThI MPU PEIICHUH YUYEOHBIX 3a/]1a4; IPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacripeaeisaTh BUIbI padOT, I0rOBapUBATHCS, 00CYKIaTh MPOILIECC
U pe3yJsbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W HHBIC); BBINOJHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATh CBOM JICUCTBUA C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

Yuusepcanvnvie  pecynamuenvle oeticmesusl, obecneuusarom

G opmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM IIO3HABATEJIILHOM pediiekcuu Kak OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa peIICHUsI MAaTEMATHYECKON 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUHN
3a7a4d, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3ylbTaTa I€IM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OIMUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHSATh aKCUOMBI CTEPEOMETPUHM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pACIOJNIOXKEHHE NPAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TpPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM M HEBBITYKJIIBIHI
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
PSIMOYTOJIBHBIN NapaJijIeNIeuIel, Kyo0).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIblE MHOTOTPAHHUKH, TPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE PU3MBI, TapaljiesIeuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YSl METO/ CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAHHUKOB METOAOM  CJI€[OB,  BBINOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJ1a4 HA BBHIYMCICHUE PACCTOSIHUA MEXIY ABYMS
TOYKAMHM, OT TOYKH JO TMpPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKUE METOABl TPU PEIICHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI U MUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TMpUMEHEHHuEeM (OopMyJ; BBIYUCIATH COOTHOLIEHUS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPaAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH PEAIbHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHON MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITO0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI M TEOPEM, anmnapara aareOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM TeN  BpallleHus,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYyII.

OnepupoBaTh TMOHSATUSMU: MHOTOTPAHHHWK, BIHCAHHBIA B chepy
ONMCAaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

BbuucasTe COOTHOLIEHUS] MEXY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOT00HBIX TE.



N300paxkath m3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUI cBepXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeEHSTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAIAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEIIEHUS, €CIIM YCIOBUS TPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XX/ICHUE TEOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu aifOpUTMaM, MpUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIIMEe MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTHE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3HPOBATH pEabHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE MOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4ecku CcHOpPMYIMPOBAaHHON TMPOOJIeMBbl, MOJIETUPOBATh PpEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOEHHBIE MOJICIA C
WCITOJIb30BAHUEM T€OMETPUUCCKUX TTOHITHI U TEOpEM, armapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJIMUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBeneHue B cTepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne n/m P Konrposbubie IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 6 |

cucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{em/m :)Iﬁl()l)al;OBaTeﬂbHLIe
padoThI padoThI pecypes:

OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,

npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.

[TpaBuia n3o0paskeHus! Ha pUCYHKaX: 1

n300pakeHMsI IIIOCKOCTEH, MapauleabHbIX

HPAMBIX (OTPE3KOB), CEPEIUHBI OTpe3Ka

[TonsTHs: nepecexkarouecs MIOCKOCTH, |

nepeceKaroluecs npsimast v IIoCKoCTh

[TonsTHs: nepecekarouecs MIOCKOCTH, |

nepeceKaroIuecs npsmas 1 miockocThb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,

n300pa’keHre MHOTOIPaHHUKOB Ha 1

PHUCYHKAaX, Ha MPOEKIIMOHHBIX YEPTEKAX

HauanbHble cBeieHus 0 Ky0e v nupamue,

uXx pa3BeépTKu U Mozenu. CedeHus 1

MHOT'OT'PaHHUKOB

Hauanpubie cBeienns o kyoe u nupamuse,
WX pa3BEPTKU U Mojienu. CedeHus
MHOTOTPaHHUKOB

[MTousTHEe 00 aKCHOMATHUYECKOM
MMOCTPOEHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IIOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

9 MIOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

10 MIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B

1 IIPOCTPAHCTBE: NIEpPECEKAIOIIHECS,
napajuleJIbHbIE U CKPEIIMBAIOIINECS
psiMbIe
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJuIebHbIE MIPSIMbIE B
NPOCTPAHCTBE; MAPAIETBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpanctse: [lapamiensHoCcTh npsAMoii 1
IJIOCKOCTH

14 VYTIIBI € COHANpPaBICHHBIMU CTOPOHAMU

15 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapaeabHOCTB TUIOCKOCTEN:
napauleIbHbIE III0OCKOCTU

18 CBolicTBa napauiebHBIX MIIOCKOCTEN

19 [Ipocreiimue npocTpaHCTBEHHBIE (PUTYPHI

Ha TUIOCKOCTH: TE€TPadp, KyO,




napaaaClICIInIIC]

20 [TocTpoenue ceuenuii

21 [Toctpoenue ceuenuit
Kontponbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B TPOCTPAHCTBE.
[TapanienbHOCTh NPAMBIX U IUIOCKOCTEMR"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE

24 [IpsimMble napayenbHble U
NEePIEeHIUKYIISPHBIE K IIIOCKOCTH

)5 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepnesauKyJIApHOCTH IPAMON U
IUIOCKOCTH

7 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYISAPHOU
IUIOCKOCTH

29 TeopeMa o psIMOM NEPIIEHANKYIISIPHOU
IIJIOCKOCTH

30 Teopema o ipsIMO¥ EPIIEHANKYIISPHON
IIJIOCKOCTH
[lepneniuKynsIip ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TJIOCKOCTH

1 [leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

OT TOYKHU OO INIOCKOCTH, paACCTOAHHUEC OT




HpHMOfI J0 IINIOCKOCTH

[lepnienquKymsip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH
[IeprieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYIu1bl B IPOCTPAHCTBE: YIOJl MEXAY
IIPSIMOM M TNIOCKOCTBIO

36 JIByrpaHHbIN yroii, TMHEHHBIN yroi
JBYTPaHHOIO yria

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJla
[TeprieHAUKYJIAPHOCTD IIIOCKOCTEM:

38 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IUIOCKOCTER
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[TeprieHAUKYJIAPHOCTD MIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTER

41 Teopema 0 TpEX nepneHANKYIApax

42 TeopeMa 0 TpEX nmepneHAUKYIApax

43 Teopema o TpEX nepneHaUKyIApax
KonTponbHas pabora no Temam

44 "TleprieH IUKYISIPHOCTD MPSIMBIX U

rwiockocTe" u "YTIibl MeXAy IpSMBIMU U




45

IUIOCKOCTIMHA"

[TonaTue MHOTOTrpaHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napajuIeIIeIUIIEe U €r0 CBOWCTBA
[Tupamuia: n-yroypHas nupamMuzia, rpaHy u
OCHOBaHUE MUPaMU/JIbl; OOKOBAsl U MOJIHAS
IIOBEPXHOCTh NTHUPAMU/IbI; IPABWIIBHAS U
yCeu€HHas nupaMua

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHSATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
npu3sMa 1 npaBuJibHasA NUpaMuaa,
[paBUJIbHAS TPEYrojbHasA MUpaMuia U
IPAaBWIBHBIN TeTpasip; KyO
[IpencraBiaenne o NpaBUIbHBIX
MHOT'OT'paHHHMKAaX: OKTadp, JOJAEKadJIp U
HKOCAdIP.

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUH B IIUpaMUiax,
napajiejicnmIc1ax, rnmpaBUJIbHbIX
MHOTI'OI'paHHUKax




Brrancnenue 351eMeHTOB MHOI'OI'paHHUKOB:

52 . 1
pé6pa, TuaroHanu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
53 MOBEPXHOCTU NPSIMON MPU3MBI, TIOIIAH |
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTU MPABHIILHOM MUPaMUIBbI, |
TeopeMa O IUIoaau OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUpaMUIbI
55 KonTtponpsHast pabora o Teme |
"MHororpanHukm"
56 [Tonsarue 06 06vEMeE 1
57 O0BEM TUpamMu bl 1
58 O0bEM upamu/Ibl 1
59 O0BEM TUpaMuIbI 1
60 O0bEM upamMuIbl 1
61 O0BEM TPU3MBI 1
62 O06BEM IPU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponabnas pabora no teme "O0bEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IEHNE CHCTEeMAaTHU3AIIUS
65 3HaHuil. [locTtpoeHue ceuennii B 1
MHOTOTpaHHHKE
[ToBTOpEeHUEe, 06001IeHNE CHCTeMaTU3AIIUS
66 3HaHUU. BbIYKCIIEHUE PACCTOSHUI: MEXIY 1

ABYMS TOYKaMH, OT TOUYKHU OO HpﬂMOfI, oT




TOYKH O0 ITIIOCKOCTH, MCXKOY
CKPCIIUBAOIIMUMUCA ITPAMBIMU

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPEIINBAIOIIUMHUCS IIPSIMBIMU, MEKITY
IPSMOM U TNIOCKOCTBIO, IBYTPAHHBIX

YIJI0B, YIJIOB MEXKAY IJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, Iuamerp;
IUTOIIA/Ib IOBEPXHOCTH CEphbI

B3aumMHoe pacrionioxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans ceps
N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHusl mapa

Hunuuapudeckast TOBEPXHOCTb,
o0pa3yrolne HUIMHIPHIECKOI
MMOBEPXHOCTHU, OCh [IMJIMHIPUUYECKOI
MMOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yromias 1 oCk;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0paxkenue muinHapa Ha TUIOCKOCTH.

Pa3Béprka nununapa. CeueHus MWIMHIPA

(TUTOCKOCTBIO, TTAPATIJICIIBHON WU
MEPIEeHIUKYISIPHON OCH IIUIUHPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOH IMOBEPXHOCTHU, OCb
BEpIIMHA KOHHYECKOU ITOBEPXHOCTHU




KOHYCZ OCHOBAHHME U BEPIIMHA,

8 o0pa3yrolas U 0Ch; IJIOMAas OOKOBOM U
IIOJIHOW ITOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
Pa3péptka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIHUHY)

1 KoMOuHamwmst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpaHHuk, OIMCaHHBIA OKOJIO

12 cdepsr; chepa, BEcaHHas B
MHOTOTPaHHUK WJIU B TEJIO BpaICHUS

13 [Tonsatue 06 06béme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaas chepsl
[Tomo6HbIe Tena B MPOCTPAHCTBE.

16 CooTHoIIEHNS MEX Y ILIOIASIMHU
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 KonTponbhas pabora no temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE

19 Cno>xeHue 1 BbIYMTaHHUE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCIIO




21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiesenune1a

Pemenuie 3aa4, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucreMa KOOpAUHAT B
npoctpanctee. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB
Brruncnenue yrioB Mex1y NpsSMbIMU U

IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METOM MIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4

27

28

29

30

Kontponbnas pabota o teme "BekTopsl
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpEeHue, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHue, 06001IeHNE 1
cucTeMaTH3alus 3HaHUH. 3a1aun
ITAaHUMETPHUHN U METOABI UX PCHICHUA

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTH3alus 3HaHUi. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

31

[ToBTOpenue, 0600mEeHNEe U




cucreMaTusanus 3Haduii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOpPEMBI Kypca

CTEPEOMETPUU

32 HroroBas koHTposbHas paboTa 1

3 [ToBTOpeHue, O606H.[CHI;I€ u |
CUCTEeMAaTH3alMsl 3HaHUM

OBILEE KOJIMYECTBO YACOB I10 13

[NPOTPAMME













AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 603332450510203670830559428146817986133868575981
Bnapgeney NesuHckan MapuHa KaguposHa

OeicTevTened C 28.02.2021 no 28.02.2022



http://www.tcpdf.org

		2023-09-27T15:13:20+0500




