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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eoMerpusi» 06a30BOTO YpOBHS IJis
oOyuaromuxcs 10 —11 xkmaccoB paspaborana Ha ocHoBe DenepanbHoro
rOCYJapCTBEHHOT0 00pa30BaTeIbHOrO CTaHJAapTa CpeaHero ooIero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TpPeOOBaHW, TPEIBABIACMBIX K
MaTeMaTU4ecKoMy oOOpa3oBaHUIO, U TPAIUIUA POCCHICKOr0 00pa3oBaHMUS.
Peanmuzarnust mporpaMMbl o0ecrieunBaeT OBJIaJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMHM OCHOBY [IJISI CaMOpPa3BUTHUS W HEMPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATEIHLHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTo Kypca TEOMETpUM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpEeAMETHBIX U
MPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS T€OMETPUU B HANPABICHUU JIMYHOCTHOTO
pa3BuTUsa oOydaronuxcs, (GopMUPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0ydarouumxcs
NPAaBWIbHBIX MPEICTABIECHUNA O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapaKTepe OTpaKeHUs
MaTEMaTUYECKOM HAayKOW SIBIEHUH U TIPOLECCOB PEATbHOIO MHUpPA, MeECTe
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTUYECKOTO MOJEINUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust sBisercss oMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIIHETO
oOmiero oOpa3oBaHHs, TaK Kak OOECMEYMBAET BO3MOXXHOCTh M3yYEHHUS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YUYECHUU OO0YyUYaIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIICHUS TeOMETPUYECKUX 3a/lady, YMEHHE BBIJBUTaTh M OMPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a/Ja4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 001acTSIX ACATENBHOCTH 4YeloBeka. OpueHTAIus 4YeloBeKa BO BPEMEHH W
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaJbHOrO ObITHA, ¢opma
OTPaXCHHUS OKPYKAIOMIET0 MHpPA, YCIOBUE YCHENIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBanusi  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEAMHSET pa3Hble BHAbl Y4eOHOUM UM TPYIOBOM AESATEIHLHOCTH,



ABJIAETCS. OJHUM W3 NPO(ECCHOHAIBbHO BaXXHBIX KAauyeCTB, MO3TOMY aKTyajbHa
3a7aya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpPAa3HOrO MBIIIJIEHUSI — CYIIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON AESATEIbHOCTH 10 MHOTUM HAINPABICHUSM.

Lens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00y4yeHUs: — oO0uieoOpa3oBaTeIbHOE M OOIIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OecrieueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
HCTIOJIb30BAHUSA CUCTEMATUYECKUX TEOMETPUUECKUX 3HAHUM U JCHUCTBHM,
cnenuUYHBIX T€OMETPHUH, BOZMOXXHOCTH YCHEIIHOI'0 MPOJ0JKEHNs 00pa30BaHUs
[0 CTIEUHUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mno reomeTrpur Ha 0a30BOM ypOBHE MpeIHa3HA4YeHA JJis
00y4Jaromuxcs CPpeIHEH IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOIO oOuiero oopazoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MAaTEeMAaTHMUYECKHE YMEHUS, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH M HEOOXOJUMBbIE IS KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTh M3YyYUTh I€OMETpPHUI0 Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHne 1end OCBOEHUS TPOrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3afad. [IpHopuTeTHBIMH 3aJayaMd  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHE TMpEACTaBICHUS O MHOTOTPAaHHUKAX M Telax BpPAICHUS
KaK O BOXHEHMIIIMX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIIONINX OMUCHIBATH
¥ U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO MHUPA;

e (opmupoBaHMe yMeHUS pacrlo3HaBaTh Ha YEpPTEkKaX, MOJEIAX H B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

e OBJAJICHHE METOJIaMH PEIICHUS 3aJlay Ha MOCTPOSHHUs Ha M300paKEHUSX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHne yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX W TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHWE  QITOPUTMAMH  DPEIICHWs  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
pacCyKIeHus B XOJA€ PEIICHHs CTEpEOMETPHUYECKMX 3aJad M 3a1ad C
MIPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYyallbHBIX | TBOPUYECKHUX CIOCOOHOCTEM
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmMmupoBanue (G yHKITMOHATBHOM TPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpHOCTEeH, ¢GOpMyIUpOBaTh HX Ha S3bIKE
TEOMETPUM U CO31aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBIIIETCS BKIIOYEHUE B KYpC
CTEPEOMETPUM B Hauyajle €ro u3y4eHWs 3aJay, peniaeMblX Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEIeTIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsHO-KOHCTPYKTHBHOMY METONY OOY4YEHUS, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
MPAKTUYECKON JesATeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX MPEICTABICHUN Y
yyYalluXxcs B Kypce CTEpEOMETpUM IPOBOAUTCSA 3a CUET pEIICHWs 3aJad Ha
CO37aHMEe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOU Ha
HATJIAIHOCTh, a OINEpUpoOBaHME oOOpa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEPKaHUSI.

OcHoBHBIE cojepkaTelbHble TUHUU Kypca «l'eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTH B MPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHI B IIPOCTPAHCTBE». DOPMUPOBAHUE JIOTHYECKUX YMECHUN
pacrpenensieTcs HE TOJbKO [0 COAEPKATENbHBIM JIMHUSM, HO M 1O rojam
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Coaepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJibTaTaM
OocBOeHHS pabodeil mporpamMMbl, pacupeneaEHHBIM MO0 ToJaM OOydYeHHs,
CTPYKTYPHpPOBAaHO TakuM oOpa3oM, dYTOObI OBJIAJICHUE T'E€OMETPUUECKUMHU
MOHSATHUSAMHU Y HaBBIKAMU OCYUIECTBIISIIOCH MOCJIEA0BATEIBHO U MOCTYNATENbHO, C
COOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OO0YYarONIUXCs, PACIIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenue reomerpun orBoautca 2 yaca B Heaeno B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0y4yenus - 102 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJJACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIIUecs,
napajulejbHble WM CKpeluuBaroluecss InpsMble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUICIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAaMM; YIOJI MEXAY NpPsIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  mockocTed. [lpocreiimue mpocTpaHCTBEHHbIE (GUTYPHI  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenune; MocCTpOeHNEe CEYSHHIA.

[leprieHAUKYISIPHOCTD NMPSMOM U INIOCKOCTH: NEPIECHAUKYJIISIPHBIC NPSIMBIE B
[IPOCTPAHCTBE, MpPSMbIE IMApAJUICIbHBIE W IMEPIEHAUKYJSIPHBIE K IIJIOCKOCTH,
[IPU3HAK MEPIECHAUKYJISIPHOCTH IIPAMOM M IUIOCKOCTH, TeOpemMa O MpAMOU
NEPIEHIUKYIAPHON IIJIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJd MEXAY IHPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM Yrojl  JABYI'PAaHHOIO  yrija.
IlepnieHaUKYJIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT MmpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypsl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTenl. Teopema o TpEX NEPIECHAUKYIIAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIEC DJIEMEHTHI MHOIOTPAHHMKA, BBIITYKJIbIC
Y HEBBIYKJIbIE MHOIOTPAHHMKH; pa3BEPTKAa MHOTorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS IMPHU3MBI;, MpsAMas U HaKJIOHHAs MpU3MbL, OOKOBas U
ITOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamtenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHU U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAs M MOJIHAS IOBEPXHOCTh MUPAMU/IbL; IPABUIbHAS U
yCeu€HHas MNUpaMuja. OJIEMEHTbl MNpu3Mbl W nupamuiabl. [IpaBuiibHBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPaBUJIBHAS NMPaMHUJA; MPaBUIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBieHue o mNpaBWIBHBIX MHOIOTPAHHUKAX: OKTadIp,
noneKa’ap u ukocasap. CeueHns NprU3Mbl U TUPaMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPUS OTHOCUTENBHO TOYKH, MPSIMOM,
IUDJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeIuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM M TOJHOM MOBEPXHOCTH MNPAMOWU MPHU3MBI,
IUIOIAAb OCHOBaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSMOM HPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeopemMa o miIom@aau yceu€HHod mnupamunbl. [lonarue 006 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEH, 00BEMaMU MOTOOHBIX TEJl.

11 KVIACC

TeJia BpalueHus

Hunusaapudeckast MMOBEPXHOCT, obOpazyrorniue UITUHAPUIECKON
MOBEPXHOCTH, OCh IWIMHIAPUYECKONW TOBEpXHOCTH. [lwimHAp: OCHOBaHHS W
OOKOBasi TMOBEPXHOCTh, OOpa3yrolas W OCh; IUJIONIIaJAh OOKOBOW H TOJHOMN
MTOBEPXHOCTH.

Konnueckass moBepXxHOCTh, 00pa3yroIue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE M BepIInHA, 00pa3yromasi
U OCh;, IUIONaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: 1meHTp, paauyc, IUaMeTp; IUIOHIAAb MOBEPXHOCTH CQeEphl.
B3aumuoe pacrnonoxenue cepbl U MIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
TI0IIA b Cephl.

N306paskeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIMHIpPA U KOHYCA.

KoMmOuHanuu Tenm BpalleHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAI B MHOTOTPAHHHUK, WU TEJIO
BpallCHUSI.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00bEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajuienienumnena u ciuenctBus u3z He€. OO0BEM muIMHApA,
koHyca. O0BEM mapa u miomaasb chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuennst nwiIMHApa (HapaJieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (MapajijieTbHOE OCHOBAHUIO W MPOXOASIIEE uYepe3 BEpIIMHY), CEYCHUS
miapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHcTBe. Cl0oXKeHUE U BBIUUTAHUE BEKTOPOB.
YMHOXkEeHHE BEKTOpa Ha uuciio. PazoxeHne BeKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BekTopaMm. [lpaBuno mnapamwienenunena. PemeHue 3agad, CBSI3aHHBIX C
MPUMEHECHUEM TIpaBWi JACUCTBUUA ¢ BeKTopamu. I[IpsmoyronpHas cucrema



KoopauHaT B mpocTpaHcTBe. Koopaumnatel Bektopa. [lpocreiimme 3amauu B
KOOpJMHATax. YTroa Mexay Bekropamu. CKalspHOE NpPOU3BEIEHUE BEKTOPOB.
Bbrunciienre yriioB MexJy OpsIMbIMH M TJIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUU T€OMETPUUYECKUX 3aau.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE PE3YyJbTAaThl OCBOCHHUS MpPOTpaMMbl y4eOHOro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxknanckoe Bocniutanme:

c(hOpMUPOBAHHOCTHIO IPAXKAAHCKON MO3UIIMKM O0YYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIEHA POCCHUMCKOro oOIecTBa, MPEACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUM C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB U POCCUUCKON MaTeMaTUYECKON IIIKOJIBI,
K HCTOJB30BAaHUIO ITHX JOCTHIXKEHUM B JPYrUX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU pOCCHICKOTO Hapoma;
c(hOpMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUSA, DJTHYECKOTO  IIOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTHKEHUM HAYKU U JACATEIHbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHNH, pacCyXIcHUN;
BOCTIIPUMMYHUBOCTHIO K MATEMaTUUYECKHUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAHHOCTHIO YMCHHS TPHUMEHSATh MaTeMaTHYCCKHE 3HAHUS B
HWHTEpecax 370poBoro u 6e30macHoro odpasa KW3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, perynspHas dbuznueckas aKTUBHOCTH); dbuszmgecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYJOJIO0HUS; UHTEPECOM K
paznuuHbiM  cepam  mpodecCUOHATBbHOW  JEATENIbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W e€ MPUIIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeil mnpodeccun U peanu30OBbIBATH COOCTBEHHbIC JKU3HEHHBIC IUIAHBI,



FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKoJI0rn4ecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYpPbl, MMOHUMAHHUEM BIIASHHS
COIMAITEHO-3KOHOMHYECKHUX TPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATBHOM
Cpenmbl, OCO3HaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX  TMpoOJieM;
OpHEHTaIMeld Ha TPUMEHECHHE MaTeMaTHYeCKMX 3HAHWW IS PEIICHHS 3a7ad B
00JIaCTH  OKpY’)KArOIICH cpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIEHKH HX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAFOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd ¥  OOINECTBEHHOW TIPAaKTHUKW, TOHUMaHHUEM
MaTEMaTHYECKOW HAyKu Kak c(epbl 4YeIOBEYSCKON JCATEIbHOCTH, JTAloB €&
pPa3BUTHS M 3HAYMMOCTH JIII PAa3BUTHS IMBWJIM3AIUU; OBJIAJICHHEM SI3bIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KYJBTYPOH KaK CpEJCTBOM ITO3HAHUS MHpA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHbIEe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elcmeUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuuUsaOm
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcO8 obyuaruuxca (oceoenue
Memoo08  NO3HAHUSL — OKpYJCanowe20  Mupa,  NpUMEHeHUue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Joruyeckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHUYECKUX
O00BEKTOB, TOHSATUH, OTHOIICHUH MEXAYy MOHATUAMH, (OPMYITHPOBATH
OTIpeJIeICHNs]  TIOHSATUH;  YCTAHABIMBATh CYIIECTBEHHBIH  MPU3HAK
KiIaccu(uKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEpIUTEIbHBIC W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U |
nmpoTtuBopeursi B (aKkTaxX, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeajiaraTb ~ KpUTEpUM Il BBIABJICHHUS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTHUH;

e TMPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSMBIE U OT MPOTHUBHOIO), BEICTPAWBATh apryMEHTAIIUIO,
NPUBOANTh TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crnoco0® penieHUs yuyeOHOM 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHHs, BbHIOMPATh Hauboyiee NOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIENIOBATEIbCKUA MHCTPYMEHT IMO3HAHMUS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOsIeMy,
yCTaHABIMBaTh MCKOMOE M  JaHHOe, (OpMHUpPOBATH  THIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIMIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOTro
0o0BbEeKTa, SIBJIEHUS, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IPOLIECCAMU;

e CaMOCTOSTENBHO (HOPMYIHPOBATh 0OOOIIEHUS U BBIBOJBI 110 pE3yJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, MCCIEAOBaHUs, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTUE Ipoliecca, a TaKkKe BbIIBUTaTh
IPEIIOI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undopmaumeii:

e BBIIBJIATH JeDUUUTH HUHOOPMALMU, JAHHBIX, HEOOXOIUMBIX IJii OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3lu4HbIX (popmax,
WITIOCTPUPOBATH TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHugepcanvHble  KOMMYyHUKamueHwvle  Oelicmeus,  0becnequgarom

cpopmuposanHocmes CoyuanIbHbIX HABbIKOE 00Y4aArOUUXCAL.

Oo0menne:



BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M NHCBMEHHBIX TEKCTAX, JABaTh IOSACHEHUS I10
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npoOJieMbl, pelIaeMon 3a1a4u, BbICKa3bIBaTh W€, HALIEJICHHbIE HA TIOUCK
pElIeHNs; COMOCTABJIATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JHAJIOra, OOHApYKMBATh pa3ju4yve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyITUpOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTABIATh  pPE3yJNbTaThl  PEMIEHUS  3aJaud,  JKCIIEPHUMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W UCIOJIb30BaTh  NPCUMYIIECTBA  KOMAaHAHOW W
WHAUBUAYaTBLHON paOOThI IPU PEIICHUN YYCOHBIX 3a7a4; MPUHUMATD I1EJIb
COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThl, pacrpenesaTh BUABI padoT, JOTOBAPUBATKCS, 00CYXKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JIIOJICH;
y4acTBOBATh B ITPYIIIOBHIX opMax paboThl (00CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOOPJAMHUPOBATh CBOW JCHCTBHS C JPYrUMH WICHAMH KOMAaH/IbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIISHUS 3a]auH, BEIOMPATh CIIOCO0 pPEeIICHUS
C y4€TOM UMEIOITUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMH IIO3HABAaTCIbHOW pe(dIeKCHH KaKk OCO3HAHHS
COBEPIIAEMBIX JCHCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIAJCTh CIIOCOOAMH  CAMOMPOBEPKH, CAMOKOHTpPOJS Ipolecca |
pe3ysbTaTa peluieHrus MaTeEMaTHYeCKOM 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMACHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJbTaTa LEJIH M YCIOBUAM, OOBACHATH
IIPUYUHBI TOCTUIKEHHSI WIM HEIOCTHKECHHS PE3YJbTaTOB JESTEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUIMU: TOYKA, MPAMasi, IIIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPUU U CICACTBUS W3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OnepupoBaTh MOHATUSMH: MTAPATUICIIBHOCTh U MEPIEHAUKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE pacCloOIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh MOHATHUSMU: JABYTPAHHBIA YTOJI, TPaHU JABYIPAHHOTO Yria,
pedpo NBYrpaHHOTO YIJIa; JMHEWHBIA YroJl JIBYTPaHHOTO YIJja; TpajayCcHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHMK, BBINYKIBIM U HEBBITYKJIBIN
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOIpaHHUKA, MPAaBUJILHBIA MHOTOIPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJBl MHOTOTPAHHUKOB (MUpamMuia; MpU3Ma,
PSIMOYTOJILHBIN Mapasuienenume, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUA  JUIS
KkIaccuukay  (BBIMYKJIbIE W HEBBITYKJIbIE MHOTOTPAHHUKHU; MPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMbIEC U HAKIIOHHBIC MPU3MBI, TTAPAIIICICTHIIC I ).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBICHATH IPUHIIUIIBI TOCTPOSHUSI CEYSHHH, UCTIONB3YSI METO/I CIEOB.

CtpouTh Cc€Y€HHS] MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBINOJHSITH
(BBIHOCHBIC) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y.

PemaTte 3a1aun Ha HAXO0XKJACHHE TEOMETPUISCKUX BETUYNH MO0 00pa3liaM WIH
aNropuT™MaM, MPHUMEHSS MW3BECTHBIE AHAIUTUYECKHUE METOJbl MPU PEUICHUH
CTaHJAPTHBIX MAaTEeMaTUYECKUX 3a]la4 Ha BBIUHUCICHHE PACCTOSIHUM MEXIY NBYMS
TOYKaMH, OT TOYKM JIO TpPsMOH, OT TOYKA JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIAMHUCS PSIMBIMHU.

Pemiats 3a1aun Ha HaX0XkJAEHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aAropuT™MaM, MPHUMEHSIS UW3BECTHBIE AHAIUTUYECKHUE METOJbl MpPU PEUICHUU
CTaHJApPTHBIX ~MaTEMAaTHMYECKHMX 3aJady HAa  BBIYUCJICHUE YIJIOB  MEXIY
CKpPEILMBAIOIIMMHUCS  MPSAMBIMH, MEXIYy MpSIMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, JIByTPaHHBIX YTJIOB.



Boruncnsath 00bEMBI U TUIOMIAA MMOBEPXHOCTEH MHOTOTPaHHUKOB (MpHU3Ma,
nupamyza) ¢ OpuUMEHEeHHEM (GOpMYJ; BBIUKCIATH COOTHOIICHHS MEXIY
IIOLAASIMU TOBEPXHOCTEH, 00BEMaMU MOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHM: CHMMETPUS B NPOCTPAHCTBE; LEHTP, OChb U
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekatp, mnpeoOpa3oBbIBaTh M HWHTEPOPETUPOBATH HMHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumensaTe reomeTpuueckue (akThl A PELIEHUS CTEPEOMETPUUECKHUX
3a71a4, MPEANOJIAratolUX HECKOJIBKO 11aroB PELICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

[IpumeHaTs mpocTeiiuMe OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IprBOoAUTE HpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE U
YKU3HU, PACIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJy4YeHHbIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh pPEajbHbIC
CUTyallud W TPUMEHATh H3YUYEHHBIE TMOHSATUS B IMPOLECCE IOUCKA PELICHUS
MaTeMaTU4YeCKu C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $3bIKE T'E€OMETPUM, WCCIEAO0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATUIN U TEOpEM, arrapaTa aireopbl; peniaTh
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJINYMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs] MOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHHMYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; c(heprueckasi TOBEpPXHOCTb.

PacnioznaBaTh Tena BpamieHus (MUJIXHIDP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYSHHS TEJl BpaICHUSI.

KnaccudummpoBats B3auMHOE pacronioxeHue chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOI, OCHOBaHUE IIAPOBOrO CJIOs, BHICOTA IIAPOBOIrO CIIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMKM  TIOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUIECKUX TEIl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAHHUK, BIHCAaHHBIK B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIOMIAJIMH MOBEPXHOCTEH M 00bEMaMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpalllCHUSI.

N3Bnekarh, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBATH HWH(MOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTypaxX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATH, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, YIroJl MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMHM, CKaJsipHOE TMPOM3BEIICHUE, PaCKIaJblBaThb BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOW CHCTEME KOOPAUHAT.

[IpumensTe reomeTpuueckue (akThl I PEIIEHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJarallinX HECKOIBKO IIaroB PEIIEHUs, €CIN YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiiline reoMeTpuyYEcKHe 3a/laud Ha MPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10Ka3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOUIEHUW U
HaX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pa3liaM WM airOpUTMaM, IPUMEHSSI
M3BECTHBIE METO/IbI ITPY PELICHUHU CTaHAAPTHBIX MaTEeMaTUUECKUX 3a7a4.

[IpumeHaT, mpocTeiliMe NpPOrpaMMHBIE  CPEACTBA W JIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOAUTE TpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IMPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIC 3HAHUS HA MPAKTUKE: AHAIU3UPOBATH PEAJbHBIC
CUTyallUM W NPUMEHATh HM3YUYCHHBIE TMOHATHS B IMPOLECCE ITOMCKA PELICHHS
MaTeMaTu4eckd C(HOpMyIUPOBAHHOW MPOOJIEMBI, MOJEIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MCCIEA0BATh IMOCTPOCHHBIE MOJEIH C
MCITOJIb30BAaHUEM TE€OMETPUICCKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MPAKTUYECKUE 3a]1a4, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUYECKUX BEJIUYHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonunyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
KonTtpobHbie
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
1 BBenenune B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHA U IUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5




11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoandecTBO 9acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI
Tena Bpaiienus 12
OO6bEMBI TEN 5) 1
BekTopsl 1 KOOpIMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpenue, o6o01IICHNE, 7 1
cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunyecTBo 4acoB

Bcero

KonTpoJsbHbie padoThl

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, psMas,
IJI0CKOCTh, MpoCcTpaHCcTBO. [IpaBuna nzobpaxeHus
Ha PUCYHKaX: N300pa’keHUs MIOCKOCTEH,
NapajuieNbHbIX IPSIMBIX (OTPE3KOB), CEPEIHBI
oTpe3Ka

IlonsThs: MEpECCKArOIMECH IIIIOCKOCTH,
nepeceKarommecs npamMas U MmiI0CKOCTb

IlonsThs: MEpECCKArOIMECA IIIIOCKOCTH,
nepeCcCKaronmecs npsamas U MMI0CKOCTh

3HaKOMCTBO C MHOTOI'paHHUKAaMH, H300pakeHne
MHOTOTPAaHHUKOB Ha PUCYHKAX, Ha MPOEKIIMOHHBIX
yepTrexax

HaganpHbie CBCACHHUA O K}’6C " IUpaMuac, ux
pa3BépTKI/I 1 MOACIIH. CeueHus MHOT'OI'PaHHUKOB

HaganpHbie CBCACHHUA O K}’6C " IUpaMuac, ux
paSBépTKI/I 1 MOACIIH. CeueHus MHOTI'OI'PAHHHUKOB

ITouaTtue 06 aKCHOMaTUYECKOM IMOCTPOCHUU
CTCPCOMECTPHUH: AKCUOMBI CTCPCOMECTPUH U
CIICACTBHA U3 HUX

[ToHsiTHE 00 AKCHOMATHYECKOM MMOCTPOCHUMN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMETPHUU U
CICACTBUA U3 HUX

[TousiTHE 00 AKCHOMATHYCCKOM MMOCTPOCHUHN




CTCPCOMETPUHN: aKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CIICAICTBUS U3 HUX
B3anMHOe pacrioioskeHue MpsIMBIX B IIPOCTPAHCTBE:

11 repeceKaroImecs, napauieabHble U
CKPEIIMBAIOIINECS TPSMBIE
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

12 MPOCTPAHCTBE: MapalIeIbHBIC IPSIMBIC B
MPOCTPAHCTBE; MAPAILICIIEHOCTh TPEX MPSIMBIX
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

13 npoctpanctee: [lapannensHOCTh IpsMOl U
MJI0CKOCTH

14 VYTBl ¢ cCOHanpaBJICHHBIMA CTOPOHAMH

15 YT0J1 MeXy IPSAMBIMU B IPOCTPAHCTBE

16 YT0J1 MeXIy IPSIMBIMU B IPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEN: apasuiebHble
IJI0CKOCTH

18 CBoiicTBa mapaJlIebHBIX TUIOCKOCTEH

19 [Ipocreiire npocTpaHCTBEHHbBIE (PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapasienenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTposnpHas padota no teme "[Ipsimbie u

22 IUIOCKOCTH B npocTpaHcTe. [lapannensHocTs
MPSMBIX U IJIOCKOCTER"

23 [eprieHAUKYIAPHOCTH MPSAMON U MIOCKOCTH:




NIEPIEHUKYIIIPHBIE IIPSMBIE B IIPOCTPAHCTBE

[Ipsimble napaniesbHble U NEPIEHIUKYIISPHBIE K

24
IJI0OCKOCTH

o5 [Ipsimble mapasuienbHble U NEPIEHIUKYISIPHbIE K
IJI0OCKOCTH

26 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U
MJI0CKOCTH

27 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IJI0CKOCTH

28 Teopema o TipsiMOii IEPTIEHANKYSPHOH MIIOCKOCTH

29 Teopema o TipsiMOii IEPIIEHANKYSPHOH MIIOCKOCTH

30 Teopema o TipsiMOii IEPTIEHANKYSPHOH MIIOCKOCTH
[lepnieHTuKyNsAp 1 HAKJIIOHHBIE: PACCTOSTHUE OT

31 TOYKH JIO TFIOCKOCTH, PACCTOSTHUE OT MPSMOH 110
IIJIOCKOCTH
[lepnieHIUKYIIAp M HAKJIIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH
[lepnieHIMKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH
[lepnieHIUKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOU U
IIJIOCKOCTBIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN YroJl ABYTPaHHOTO

yria




JIByrpaHHbIi yroJi, TMHEWHBIA YTOJI JIBYTPAHHOTO

37
yria

38 [lepneHMKyYISIPHOCTD INIOCKOCTEMN: IPU3HAK
MEPIEHIUKYJIIPHOCTH JBYX IJIOCKOCTEH

39 [lepneHMKYISIPHOCTD INIOCKOCTEN: IPU3HAK
MEPIEHIUKYJIIPHOCTH JBYX INIOCKOCTEH

40 [IepneHUKYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEeHIUKYIIPHOCTH JBYX IIOCKOCTEH

41 Teopema o TpEX nepHeHaNKyIIpax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 Teopema o TpExX MmepreHIUKYISIpax
KonTtponsHas pabota no temam

44 "[IeprieHIUKYIAPHOCTD NPSIMBIX U TUNIOCKOCTEN" 1
"Yrael MKy NPSIMBIMU U TUIOCKOCTSIMU"
[loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTHI

45 MHOTOI'PaHHUKA, BBITYKJIbIE U HEBBIITYKIIbIE
MHOTOI'PaHHUKH; pa3BEPTKA MHOTOI'PaHHHUKA
[Ipu3sma: Nn-yrospHas npu3ma; rpaHd U OCHOBaHMSI

46 MIPU3MBI; TIPSIMasi ¥ HAKJIOHHAsI IPU3MbI; OOKOBast U
I10JIHAsI IOBEPXHOCTh MPU3MBbI

47 [Napannenenunen, NpsMOYroJbHbIN
napasuJiesIenuIe] ¥ ero cBoicTaa
[Mupamupaa: N-yrojapHas nupaMuja, TpaHu U

48 OCHOBaHME NMPaMHU/Ibl; OOKOBas U MOJIHAs
MIOBEPXHOCTH NTUPAMU/IbI; IPAaBUJIbHAS U yCEUEHHAS
nupaMuaa

49 [IpaBuibHBIE MHOTOIPAHHUKHU: TOHATHE

NMpaBHUJIbHOTO MHOTOI'PAHHUKA; ITIpABUJIbHAA ITPU3Ma




U NIpaBUJIbHAS TMPAMUJIA; IPABUIIbHAS TPEYTOJIbHAS
NUpaMUa U MPaBUWIBHBINA TETpadp; KyO

HpeI[CTaBJICHI/Ie O MPaBUJIbHBIX MHOTOI'PaHHHKAX:

50 OKTadIp, TOJCKASAP U UKOCAIIP. 1
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
51 OTHOCHUTEIILHO TOYKH, IPSMOM, TUIOCKOCTH. 1
DNeMEHTB CUMMETPUH B TUPAMUIAX,
napajuiesieuIe/1ax, MPaBUIbHBIX MHOTOTPaHHUKAX
59 Brruncienue 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, 1
JarOHAJTH, yTIIbI
[Tmomaae 60KOBOY MOBEPXHOCTH H TIOJTHOM
53 MMOBEPXHOCTH MIPSIMON TIPU3MBI, TUTOTIATH 1
OCHOBAaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH
NPSAMOUN MPU3MBI
[Tmomaabe 60KOBOM MOBEPXHOCTH U TIOBEPXHOCTH
54 MPaBWILHON TUPaMUIbI, TEOpEMa O TUIOIIAIN 1
OOKOBO MOBEPXHOCTH YCEUEHHOM MUPAMMUIBI
55 KonTtponpHas padoTa no teme "MHOrorpaHHUKH" 1
56 [Tonsatue 06 00BEME 1
57 O06BEM TMpaMu bl 1
58 O0BEM TMpaMuUIBI 1
59 O0BEM TUpaMuUIBI 1
60 O0BEM TMpaMuUIBI 1
61 OO0BEM MTPU3MBI 1
62 O0BEM npu3MBbI 1
63 O06BEM npu3MbI 1
64 KonTtponeHas padota o teme "OO0bEMBI 1




MHOTOTPaHHUKOB"

[ToBTOpenue, 0000IIeHNE cUCTEMATH3AUs 3HAHUH.

05 [TocTpoeHue ceueHuii B MHOTOTpaHHUKE 1
[ToBTOpenue, 00600IIEHNE cUCTEMATH3AUS 3HAHUH.

66 Brruncnenue paccTossHM: MEXAY I1BYMs TOYKAMU, 1
OT TOYKH JIO MPSAMOM, OT TOUKH JI0 IJIOCKOCTH,
MEXAY CKPELMBAIOLIUMUCS TPIMBIMU

67 Hrorosas koHTpoJbHAs paboTa 1
[ToBTOpEHue, 06001IeHNE CUCTEMATH3allsl 3HAHUH.

68 Boruncnenue yrioB: MeX1y CKpelIMBaIOIIIMUCS 1
MPSIMBIMU, MEX/TY MPSAMOI U MIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YTJIOB MEXIY IIIOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTpoJsbHbie padoThl

Coepa u map: HeHTp, paauyc, MaMeTp; IIOIAab
MTOBEPXHOCTHU chepsl

Bzanmuoe pacrosnioxenue chepsl U IIIOCKOCTH;
KacaTesbHasl INIOCKOCTh K cepe; miomaas chepbl

N3obpaxenue chepsl, 1mapa Ha MIOCKOCTH.
Ceuenns mapa

HunuHaapudeckas TOBEPXHOCTh, 0Opasyromye
IUJTUHIPUYECKON MOBEPXHOCTH, OCh
UJTUHIPUYECKON MTOBEPXHOCTH

HunuHap: ocHOBaHUS ¥ OOKOBas IOBEPXHOCTb,
o0pa3zyromas 1 0Ch; IJIOMAIs OOKOBOW M MOJTHOU
MTOBEPXHOCTH

N3obpaxenne muinHapa Ha TI0CKOCTH. Pa3BépTka
uminnHapa. Cedenus MHAPA (TUIOCKOCTHIO,
napajuieIbHON WM NepreHANKYISIPHON ocu
IUAJTUHIPA)

Konunueckas IOBCPXHOCTD, 06pa3y10nme
KOHHUYECKOM IMOBCPXHOCTH, OCb U BEpIINHA
KOHHUYECKOM IIOBCPXHOCTH

KOHYCZ OCHOBAHHUC 1 BCpIINHA, 06pa3y101ua>1 H OCb,
omaiab OOKOBOI U MOJTHOM MOBEPXHOCTU

VYceu€HHbI KOoHYyC: 00pa3yroIine U BbICOTA;
OCHOBaHMA U OOKOBas MOBEPXHOCTh

10

N3o00pakenue KoHyca Ha MI0CKOCTH. Pa3BépTka




koHyca. CeyeHust KOHyca (IIJIOCKOCTBIO,
HapauleIbHON OCHOBAHHIO, U INIOCKOCTHIO,
MIPOXOIALIEeH uepe3 BEPILINHY)

11 KomOuHnamus ten BpameHust 1 MHOTOTPaHHUKOB

12 MHororpaHHUK, ONTUCaHHBINA OKOJIO chepsr; chepa,
BIIMCAHHAs B MHOTOTPAHHUK HJIM B TEJIO BPAIICHUS

13 [Tonsatue 06 06pEMe. OCHOBHBIE CBOMCTBA 0OHEMOB
TeN

14 O06bEM IIUIMHAPA, KOHyCa

15 O06bEM mrapa u wiomaas chepsl
[Tonpo6HbIe Tena B mpocTpancTBe. COOTHOMECHUS

16 MEX/Ty IUTONIAIIMH TIOBEPXHOCTEH, 00bEMamMu
MOJOOHBIX TE

17 KonTtponsHas padota o remam "Tena Bpamenus" u
"O6bemsb! Ten"

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnosxeHue ¥ BRIYUTAHUE BEKTOPOB

20 YMHOXEHHEe BEKTOpa Ha YUCIIO

21 Pa3noxxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopam. [IpaBuio napamienenumnena

99 Pemenue 3aiay, cBsI3aHHBIX C IPUMEHEHHEM
MpaBuI ACUCTBUI C BEKTOpaMH
[IpsimoyrospHas cucteMa KOOpAUHAT B

23 npoctpanctBe. Koopaunare Bektopa. [Ipocreiimue
3a/1auM B KOOpJIWHATaX

24 Yron mexay Bekropamu. CKalsspHOE MPOU3BEACHUE

BEKTOPOB




Brluncnenue yriioB Mexy NpsMbIMU U

25 1
TUIOCKOCTSIMU

26 KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEILIEHUN 1
reOMETPUIECKUX 3a1a4

97 KonTtposneHast padota o Teme "BekTopsl u 1
KOOpJUHATHI B IPOCTpaHCcTBE"
[ToBTOpeHmEe, 0600IIIEHNE U CUCTEMATH3AIHS

28 3HaHuil. OCHOBHBIE (DUTYPHI, (AKTHI, TEOPEMBI 1
Kypca IIaHUMETPUHU
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIIHS

29 3HaHui. OCHOBHBIE (DUTYPHI, (AKTHI, TEOPEMBI 1
Kypca IIaHUMETPUH
[ToBTOpEeHUE, 0000IICHNE U CUCTEMATH3AITUS

30 3HaHUH. 3a/1a4¥ TUTAHUMETPUH U METObI UX 1
pelieHus
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS

31 3HaHUH. 3a/1a4¥ TUTAHUMETPUH U METObI UX 1
pelieHus
[ToBTOpEeHue, 06001IeHNE U cUCTeMaTU3aLus

32 3HaHui. OCHOBHBIC (PUTYPHI, (AKTHI, TEOPEMBI 1
Kypca CTepeoMeTpHH

33 Hroropas koHTpoJIbHAs paboTa 1

34 [ToBTOpEHue, 06001IeHNE U cUCTeMaTU3alus 1
3HaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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