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IHNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yuebHoro kypca «I['eomerpusi» 0a3oBoro ypoBHs aisi oOywatommuxcst 10 —11
KJ1accoB pa3paboTaHa Ha ocHOBe DesiepaibHOTO TOCYIaPCTBEHHOT0 00pa30BaTeIbHOTO CTaH apTa CPEIHErO
oOmero oOpa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAHMH, MPEABSBISIEMbIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPAAULIUNA POCCHIICKOT0 o0pa3oBaHus. Peanm3amus mporpamMmbl
oOecrieunBaeT OBJIaACHUC KIHOYCBLIMHM KOMIICTCHLHUAMHU, COCTABJIAOIIMMHU OCHOBY IJI1 CaMOPA3BUTHUA U
HCIIPCPBIBHOT'O 06pa30BaHI/I$I, OEJIOCTHOCTD O6H_[eKy.HLTypHOFO, JIUMYHOCTHOI'O U IMMO3HABATCJIBHOI'O PA3BUTHA
JTUYHOCTH O00yUYarOIINXCS.

HEJIX U3YUYEHUS YYEBHOI'O KYPCA

Baxxnocte yueOHOro Kypca reoMeTpud Ha YpPOBHE CpeAaHero obmiero odpa3oBaHHs 00yCIOBIEHa
MPAKTUYECKOM 3HAYMMOCTHIO METANpPEAMETHBIX M MPEIMETHBIX pe3yJbTaTOB OOY4YEHUsS TE€OMETPUHU B
HAIPABICHUH JTUYHOCTHOTO Pa3BUTHs OO0ydJaroImuXcs, GOPMUPOBAHUS (YHKIIHOHATHHOH MaTeMaTHYEeCKOU
IPAMOTHOCTH, W3Y4YEHHUsS JPYruX Y4YeOHbIX JUCHUIUIMH. Pa3Butue y oOydarommxcsi TpaBUIBHBIX
MPEACTAaBICHUI O CYIIHOCTU U IPOUCXOXKACHUHU F€OMETPHUECKUX a0CTpaKIU, COOTHOIIEHUU PEATbHOTO U
UJEaJbHOr0, XapaKTepe OTPaKeHHUsI MAaTEeMaTHYECKONM HAyKON SIBIEHHUW U IPOLECCOB PEAIBHOIO0 MHpA,
MecTe T€OMETPUU B CHCTEME HAyK U POJU MATEeMAaTUYECKOT0 MOJICIHPOBAHUSA B HAYYHOM MO3HAHUU U B
MPAKTUKE CIOCOOCTBYET (OPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHUS YUALIUXCS, a TaKXKe KadecTB
MBIIIJICHUS, HEOOXOAUMBIX ISl a/IallTAllid B COBPEMEHHOM OOIIIECTBE.

I'eomeTpus sBrseTCss OMHUM U3 0a30BBIX MPEIMETOB Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus, TaK
Kak obecreynBaeT BO3MOKHOCTh M3yU€HHUs KaK JTUCIUIUINH €CTeCTBEHHO-HAYYHOW HANPaBICHHOCTH, TaK U
T'YMaHUTAPHOM.

Jlornueckoe MbInUIeHUE, (QOpMUpPYEMOE NpPH H3YYEHUU OOYUYaAIOUIMMHCS MOHATUHHBIX OCHOB
TEOMETPUHM U TOCTPOSHUHU IEMOYKH JIOTHUYECKUX YTBEP)KICHHHN B XOJ€ PEIICHUS T€OMETPUUECKUX 3a/ad,
YMEHHE BBIJBUTaTh W OMPOBEPTaTh THUIOTE3bl HEMOCPEICTBEHHO HCIIOIB3YIOTCS MPH PEUICHUW 3aaad
€CTECTBEHHO-HAyYHOI'0 [IUKJIA, B YACTHOCTHU U3 Kypca (QU3HKH.

YMeHne OpHEeHTHPOBAThCS B MPOCTPAHCTBE WIrpaeT CYMIECTBEHHYIO pOJIb BO BCEX O0OIACTIX
NesITeNbHOCTH YeloBeka. OpHueHTalrs YeI0BeKa BO BPEMEHH U IP OCTPAHCTBE — HEOOXOUMOE YCIOBUE €T0
COIMATBHOTO OBITHS, (POpMa OTPaKEHHS OKPYIKAIOIIETO MUPA, YCIOBHE YCIECIIHOTO TTO3HAHUS U aKTUBHOTO
npeoOpazoBaHus JeHCTBUTENbHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU O0Opa3aMu OOBEAUHSET pa3HbIC
BHJIBI YYEOHOW W TPYAOBOW ACSATEIBHOCTH, SIBISACTCS OJHUM W3 TMPO(ECCHOHATHLHO BAXKHBIX KadeCTB,
MO3TOMY aKTyallbHa 3ajgadya (OpMHpPOBAHHS y OOYYArOMIMXCS TMPOCTPAHCTBEHHOTO MBIIUICHHUS KaK
Pa3HOBUAHOCTH OOPA3HOTO MBINUIEHUSI — CYHIECTBEHHOTO KOMIIOHEHTAa B MOJATOTOBKE K MPAaKTHUECKOM
NESATETBHOCTH 110 MHOTHM HalpaBJICHUSIM.

Ileas ocBoeHust mporpammbl yueOHOro Kypca «l'eomerpus» Ha 06a30BOM YpoBHE OOydeHUS —
o0mieoOpa3oBaTebHOE U OOIIEKYJIBTYpHOE pa3BUTHE OO0ydYarolIMXcs depe3 obecrnedeHHe BO3MOXKHOCTHU
MpUOOPETEHUsI U HCIOJIb30BaHUS CHCTEMAaTUUECKUX T€OMETPHUUECKHX 3HAaHUW M JAeUCTBUIA, crien upUIHBIX
F€OMETPUH, BO3MOKHOCTH YCIICIIHOTO MPOJOKEHUST 00pa30BaHUs MO CHEUUATBHOCTSIM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HCTIOJIb30BaHUEM T€OMETPHUH.

[Iporpamma o reomMerpur Ha 6a30BOM YPOBHE NpeHa3HAu€HA JJ1 00yYaronXCsl CpeIHEN IIKOJIbI,
HE MWCIBITHIBABIINX 3HAYMTEIBHBIX 3aTPYJAHEHUNH Ha YpPOBHE OCHOBHOIO o0miero oOpas3oBaHus. Takum
o0Opa3om, oby4aromuecs Ha 06a30BOM YPOBHE JOJKHBI OCBOUTH O0IIME MaTeMaTUYECKUE YMEHHS, CBA3aHHbBIE
co creuuuKoi TeoMeTpur U HEOOXOIUMbIE AJisl )KU3HH B COBpeMeHHOM obmiecTBe. Kpome 3Toro, onu
HMMEIOT BO3MOXXHOCTh U3YUYUTh TEOMETPHUIO O0Jiee TIyO0KO, €CiIu B TaTbHEHIIeM BO3ZHUKHET HEOOXOAUMOCTh
B F€OMETPUYECKUX 3HAHUAX B TPOPECCHOHATLHOMN JACSITEIBHOCTH.

JlocTikeHne 1eld OCBOCHHS MPOrpaMMbl 00€CTICUMBACTCS PEHICHHEM COOTBETCTBYIOIIMX 3ajad.
[IpuopuretHpiMi 3aadyaMu OCBOeHHMsI Kypca «l'eomerpum» Ha 06azoBom ypoBHe B 10—I11 kiaccax
SIBJISTFOTCSL:

o (dhopMHpOBaHKE MPEACTABICHHUS O TEOMETPUU KaK YaCTH MUPOBOM KYJIbTYpPhl U OCO3HAHHE €&
B3aUMOCBSI3U C OKPYIKAIOIIUM MUPOM;



L4 q)OpMI/IpOBaHI/Ie NpeaACTaBICHUA O MHOTOTpaHHHMKAaX W TEJIaX BpPAlICHHUA KaK O BaKHEHUIITIX
MAaTECMAaTUYCCKUX MOJCIIAX, IMTO3BOJIAIOINIUX OMUCHIBATh U U3YyYaTh PA3HBIC SABJICHHA OKPYIKAIOIICTO MUPA;

o (1)OpMI/Ip0BaHI/Ie YMCHHA pPacCllo3HaBATb Ha YCpTECkKaxX, MOJACIAX W B PCaJIbHOM MHPC
MHOTI'OT'paHHUMKH W TCJIa BPAllICHUA;

L4 OBJIaACHUC MCTOAaMU pPCUICHUA 3aaa4 Ha IIOCTPOCHUA HaA I/1306pa)KeHI/I$IX MPOCTPAHCTBCHHBIX
uryp;

] (dhopMHpOBaHKE YMEHHUS ONECPHPOBATH OCHOBHBIMHU MOHSTHSIMH O MHOTOTPAaHHHUKAaX W Tejax
BpalCHUA U KX OCHOBHBIMHA CBOﬁCTBaMH;

L4 OBJIAACHUEC aJIrTOPUTMaMH PCUHICHUSA OCHOBHBIX THIIOB 3a/ad4, @OpMHpOBaHI/Ie YMCHUSA

MPOBOJUTH HCCIOXKHBIC JOKA3aTCIBHBIC PACCYXICHUA B X04€ PCHICHUA CTCPCOMETPUUCCKUX 3aaa4 U 3aaa4
C IPAKTUYCCKUM COJACPKAHUEM

o pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPUECKUX CIIOCOOHOCTEH 00yUarommxcs, MO3HaBaTeIbHON
AKTUBHOCTH, UCCIIEOBATEIILCKUX YMEHHM, KPUTUYHOCTH MBIILICHHUS;
o dopmupoBaHue (QyHKIMOHAIBHON TPaMOTHOCTH, pEJIEBAHTHOM TIeOMETpUM: YyMEHHUe

pacmo3HaBaTh MPOSIBICHUS TE€OMETPUUYECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHbBIX
KU3HEHHBIX CUTyallUsIX U NPU HU3YUEHUHU JPYTUX Yy4eOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCHMOCTEH H
3aKOHOMEPHOCTEH, (PopMyauMpoBaTh MX Ha SI3bIKE T'€OMETPUU M CO3JaBaTb I€OMETPUUYECKHE MOJIEIIH,
IIPUMEHATh OCBOEHHBIM TI'€OMETpUYECKHIl ammapar JUisl pElIeHUs MPaKTHKO-OPUEHTHUPOBAaHHBIX 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOTYUYSHHBIE PE3YJIbTAThI.

OTnuyuTenbHON 0COOCHHOCTHIO MPOTrPaMMBbI SBIISETCS BKIIOUEHUE B KypC CTEPEOMETPHUM B Hayale
€ro Mu3y4eHMs 3aJay, peIlaeMblX Ha YPOBHE HHTYMTHBHOTO TIO3HAHHS, M ONpeAeNéHHBIM 00pazom
opraHu3oBaHHasi paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U IPOCTPAHCTBEHHOTO
MBILUIEHUS], CTUMYJIUPYET NPOTEKaHUE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JaJbHEUIIEMY U3YyUEHUIO
peaMeTa.

[Ipeanourenue oTHa€TCsl HATISIIHO-KOHCTPYKTUBHOMY METOAY OOyuYeHHs, TO €CTh TeOPETHUUYECKUE
3HaHHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-IPAKTHUECKON eATeNbHOCTH. PaszButne
MPOCTPAHCTBEHHBIX MPEACTABICHUIN y yYallUXCs B Kypce CTEPEOMETPHUU MPOBOIUTCS 3a CUET pELICHHS
3aJla4 Ha CO3/1aHue MPOCTPAHCTBEHHBIX 00Pa30B M 3ajad Ha OTNIEPUPOBAHUE MPOCTPAHCTBEHHBIMU 00pazaMu.
Coznanne oOpaza MPOBOJUTCS C OMOPOM Ha HArJIsSAHOCTb, a ONEpHUpOBaHHE 00pa3oM — B YCIOBHUSX
OTBJICYEHUS OT HATJISITHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOHOT0 COJepKaHUSI.

OcHoBHbIE cojepxkaTenbHble JUHUM Kypca «l'eomerpum» B 10—11 kmaccax: «MHOrorpaHHUKWY,
«IIpsiMBbIE U TUIOCKOCTH B NMPOCTpaHCTBE», «Tena BpameHus», « BeKTopbl U KOOpAMHATHI B IPOCTPAHCTBEY.
@dopMHUpOBaHUE JIOTUYECKUX YMEHUH pacupenensiercs HEe TOJIbKO MO COAEPIKATENIbHBIM JIMHUAM, HO U IO
rojiaM oOydeHusl Ha ypOBHE CpeIHEro o01ero 0opasoBaHusl.

Copepxanue oOpa3oBaHHS, COOTBETCTBYIOILEE MPEIMETHBIM pe3ysbTaTaM OCBOCHHS paboueit
MIPOTPaMMBI, paclpeaeNEHHbIM M0 roaM 00y4eHHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIa/IeHUE
r€OMETPUYECKUMHU MOHATHSAMM M HaBBIKAMHM OCYILECTBJISUIOCH IOCJIEIOBATEIBbHO M IOCTYNATEIbHO, C
cOOJI0JICHUEM NPUHIUIIA MPEEMCTBEHHOCTH, UYTOObI HOBBIE 3HAaHUS BKIIOYAJIUCh B OOIIYyI0 CHUCTEMY
r€OMETPUYECKUX MpEeACTAaBICHUI oOydaromumxcs, pacmmpsas | yrayomss e€, o0pasys IpodHbIe
MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha n3yuenne reomerpun otBoautcs 2 yaca B Heaenro B 10 knacce u 1 gac B Henemoo B 11 kimacce,
BCETO 32 J1Ba rojia oOy4yenus - 102 yueOHbIX yaca.



COJEPKAHME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuH. Touka, mpsmas, IUIOCKOCTb, MpOCTpaHCTBO. I[loHsTHE 00
aKCHOMAaTHYECKOM IIOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacrosiokeHue mpSAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECs, IapajuIeIbHbIE W
CKpemBampomuecs mnpsMele. [lapamienbHOCTs NPSIMBIX M IUIOCKOCTEN B IMPOCTPAHCTBE: IMApAJUICIIbHBIC
IpsIMBIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX MPSMBIX; NAPALIEIBHOCTh NPSIMOM M IUIOCKOCTH. YTJIBI €
COHAIIPABJICHHBIMA CTOPOHAMH; YroJ MEXIy INpsSMBIMU B HIpocTpaHCTBe. [lapainenbHOCTh MIOCKOCTEH:
NapasulelIbHbIE IIJIOCKOCTH; CBOMCTBA MAapajICNIbHBIX IIOCKOCTEH. IIpocreiimme MpoOCTpaHCTBEHHBIE
(buUryphl Ha MIIOCKOCTH: TETPAdAp, KyO, MapajuleenuIie]; MOCTPOCHHE CEUCHH.

[leprieHIUKYIAPHOCTD NPSIMOU U TUIOCKOCTU: IIEPIICHAUKYJIIIPHBIEC IPSIMBbIE B IIPOCTPAHCTBE, NIPSAMBbIE
NapasuieNbHbIE U MEPIEeHANKYIAPHbIE K MNIOCKOCTH, IPU3HAK MEPIEHANKYISIPHOCTH NPSIMOU U MIOCKOCTH,
TeOpeMa O MpPsAMOM MNEPHEHIUKYISAPHON IIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YroJl MEXIy MNpsAMOM H
IUIOCKOCTBIO; JIBYTPAaHHBIM YroJ, JUHEHHBIA yroa ABYTpaHHOro yria. IlepneHauMkynsp ¥ HakIOHHBIE:
paccTossHUE OT TOYKM JO IUIOCKOCTH, PAacCTOSIHME OT HPSIMOM 110 IJIOCKOCTH, HPOEKIUs (Urypsl Ha
IIJIOCKOCTS. lIepnenauKyIsIpHOCT INIOCKOCTEM: IPU3HAK NEPIEHANKYJIIPHOCTH ABYX ILUIOCKOCcTed. Teopema
0 TpEX NMEPIECHAUKYIApax.

MHOTOTrpAHHUKH

IlonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOIPDAaHHHKA, BBINYKJIbIE M HEBBIIYKIbIC
MHOTOIPaHHUKH; pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yronapHas nmpusma; I'paHd M OCHOBaHUS IIPU3MBI,
npsiMasi M HaKJIOHHas MpuU3Mbl; OOKOBas W IIOJIHAasg IOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIBHBIA Napajiesenunes u ero cBoictsa. [lupamuna: n-yronpHas nupaMuja, FpaHd U OCHOBaHUE
nupamuibl; O0KOBas U IMOJIHASI TOBEPXHOCTh MUPAMUJIBL; MPABWIbHAS U yCeUEHHAs MUpaMua. DJIEMEHTHI
IIpU3MBbl U iMpaMu/el. [IpaBuabHbIE MHOIOTPAHHUKH: NIOHATHE IPABUJIBHOIO MHOTOI'PAHHUKA; NIPaBUJIbHAsS
Ipu3Ma M IpaBWIbHAs NMUPAMMJA; NpaBUIbHAs TPEYrojbHas NMHUpaMUAAa U NPAaBWIBHBIA TeTpa’ap; KyoO.
IIpencraBneHre 0 NMpaBWIBHBIX MHOTOTPAaHHMKAX: OKTAa3Jp, AOAEKa’aAp M uKoca’ap. CeueHus npusMmsl U
MIAPAMHU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, HPSIMOM, IUIOCKOCTH. DJIEMEHTHI
CUMMETPHUU B IUpaMuUJax, Napauieiaenuneax, IpaBWIbHbIX MHOTOIPAHHUKAX.

Bbluncnenue 21€MEHTOB MHOTOTpaHHMKOB: pEOpa, aAuaroHanu, yrasl. [lmomans OGoxoBoi
MIOBEPXHOCTH M IOJHOW IMOBEPXHOCTH NPSMON MPHU3MBI, IUIOIAJAb OCHOBAHMM, TeopeMa O OOKOBOM
MOBEPXHOCTH NPsIMON npu3Mbl. [1omans O0KOBON MOBEPXHOCTH M NMOBEPXHOCTH MPaBUIBLHON MUPAaMUJBL,
Teopema o IIoIaau yceuéHHou nupaMuibl. [Toustue 06 066éMe. O0BEM MUpaMUIBI, TPU3MBI.

ITonoOHble Tena B mpocTpaHcTBe. COOTHOIIEHHUS MEXIy IUIOMIAJsIMM HOBEpXHOCTEH, 00BEMaMu
MOIOOHBIX TEI.

11 KUIIACC

Tesia BpameHust

[unuaapudeckass  MOBEPXHOCTb,  OOpasymooluuMe  IMIMHAPUYECKOM  MOBEPXHOCTH,  OCh
UWIMHAPUYECKONH MOBEpXHOCTH. LlunuHmp: ocHOBaHMS W OOKOBasi MOBEPXHOCTb, OOpasymomas M OCh;
II01a/1b OOKOBOM U MOJTHON OBEPXHOCTH.

Konundeckass moBepxHOCTb, 00pa3ylone KOHUYECKO MOBEPXHOCTH, OChb U BEpIIMHA KOHHMYECKON
noBepxHocTH. KoOHycC: OCHOBaHME W BeplIMHA, OOpasyromas M OChb, IUIOMAAb OOKOBOW M TIOJHOU
MMOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIOIIHe U BRICOTA; OCHOBAHHS M OOKOBAs TOBEPXHOCTbD.

Cdepa u map: ueHtp, paanyc, TuaMeTp; IUIOIaab TOBEpXHOCTH chephl. BzanMHOe pacronoxeHne
cdepbl U MI0CKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; Iomaas chepsl.

N306pakenue Ten BpalleHus Ha IIocKocTH. Pa3BépTka nuinHApa 1 KOHyca.
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KomOuHanuu ten BpalieHust U MHOTOTpaHHUKOB. MHOIOrpaHHUK, ONIMCAaHHbIA 0K0JI0 cdepsl; cdepa,
BIIMCAHHAsl B MHOTOTPAHHMK, UJIU TEJIO BPAILECHUS.

[Tonsitue 06 o6béMe. OcHOBHBIE CBOMcTBa 00BEMOB Ten. Teopema 006 00bEME HPSIMOYTOJIBHOIO
napajuienenunesaa u caeacTsus u3 He€. O0bEM MIIMHpPa, KoHyca. O0BEM 1apa U miomanb chepsl.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOLIAJIMU HOBEpXHOCTeH, 00bEMaMu
OXOOHBIX TEI.

Cedenus mwinHApa (MapajielbHO W TMEPHEHAUKYISIPHO OCH), CEUCHHs KOHyca (mapaieiabHOe
OCHOBAHUIO U IIPOXOJSAILEE Yepe3 BEPIINHY ), CEUEHHUS 11apa.

BekTopbl U KOOPANMHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B pocTpaHcTBe. CllokKeHHe U BIYMTaHUE BEKTOPOB. Y MHOXKEHHUE BEKTOpa
Ha 4yucio. Pa3nokeHue BekTopa Mo TpEéM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio mapannenenunena.
Pemenue 3amad, CBSA3aHHBIX C IPUMEHEHHEM IIPAaBWI ACUCTBUN ¢ BekTopamu. lIpsimoyrosbHas cucrema
KoopauHaT B npocrtpadcTBe. Koopaumuatel Bekropa. IIpocreiimme 3agadyu B KOOPAMHATAX. YTOJI MEXKIY
BekTOopamu. CKalIIpHOE NPOU3BEACHUE BEKTOPOB. BBIUMCIIEHHE YIVIOB MEXIY MPSAMBIMH M IJIOCKOCTSMHU.
KoopauHnaTHO-BEKTOPHBII METO/ MTPH PEIIEHUH T€OMETPUUYECKUX 3aau.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIndHOCTHBIE  pe3yJbTaThl OCBOCHHMS  NpOrpamMmbl  ydeOHOro mpenmera «MaremaThka»
XapakTepu3yrTCs:

I'paxxnanckoe BoCIMTAHME:

c(OPMUPOBAHHOCTBHIO TPAKAAHCKON TMOZHIIMH OOYyYarOIIErocss Kak aKTHBHOTO U OTBETCTBEHHOTO
YjeHa POCCHHUCKOTO OOIIEeCTBa, MPEACTABICHUEM O MATEMAaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUHN, MPOLEIYp TPa)kJIaHCKOTO obuiecTBa (BHIOOPHI, OMPOCHl U Mp.), YMEHUEM
B3aUMOJICHICTBOBATH C COIMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUH C WX (QYHKIIUSIMH U Ha3HAYCHUEM.

IMaTpuoTHYeckoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTBIO POCCHUMCKON TpaKJaHCKOW HWIECHTUYHOCTH, YBAKEHUS K MPOLUIOMY U
HACTOSIILIEMY POCCHICKONM MaTeMaTUKH, LEHHOCTHBIM OTHOIICHUEM K JOCTHIKEHUSM POCCHUMCKHX
MAaTeMaTUKOB M POCCHMCKOM MAaTeMaTHYECKOM IIKOJIbI, K HCMOJIb30BAHUIO ATHUX JOCTHXKEHUU B JPYTHX
HayKaX, TEXHOJIOTHX, cepax SIKOHOMHUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHHUEM JYXOBHBIX IEHHOCTEH POCCHIICKOrOo Hapojna; c(HOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAaHUs, 3TUYECKOI0 IOBEACHUSA, CBA3AHHOIO C IMPAKTUYECKUM NPUMEHEHUEM AOCTHKEHUM HAyKH WU
JESATETFHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMUYMBOTO Oy yIIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHWEM K MHpPY, BKIIOYAs 3CTETUKY MaTE€MaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PELICHUH, pacCyKACHUN; BOCHPUUMUYUBOCThIO K MAaTEMAaTHYECKUM aCMEKTaM Pa3IUYHBIX
BHUOB UCKYCCTBA.

du3znyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO yYMEHUS MPHUMEHSATh MaTeMaTHYECKHWE 3HAHUS B HWHTEpecax 370pOBOTO M
0e3omacHOTO 00pasza >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3J0POBBIO (3I0pOBOE MHTAHUE,
cOanmaHCUPOBAHHBIM PEXUM 3aHATHH M OTAbIXA, peryispHas ¢u3ndeckas aKTUBHOCTH); (PH3UIECKOTO
COBEPIICHCTBOBAHUS, IIPH 3aHATUSAX CIIOPTUBHO-03/10POBUTEILHOMN AESATEIBHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTH TPYIOJIOOHS; WHTEPECOM K pa3U4YHBIM cdepam
podeCCUOHANTBHON JACSITEIBHOCTH, CBI3aHHBIM C MAaTEMAaTUKONW U €€ MPUIOKESHUSIMH, YMEHUEM COBEPIIATh
OCO3HAHHBII BBIOOpP Oyaymiedl mnpodeccun © peannu30oBBIBATE COOCTBCHHBIC JKU3HCHHBIC IUIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYECKOMY O0Opa30BaHUIO M CaMOOOpPa30BAHUIO HA MPOTHKECHUU
BCEH JKM3HHU; TOTOBHOCTBIO K AKTMBHOMY YYACTHIO B PEIIEHUM NPAKTHUYECKHUX 3aJa4 MaTeMaTHYECK Oil
HanpaBJICHHOCTH.

JKOJIOTHYECKOEe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBIO ~ IKOJIOTUYECKOW  KYJIbTYpbl,  MOHUMAHHEM  BIUSHUS  COLMAJIBHO-
SKOHOMUYECKHX IPOIECCOB HA COCTOSHUE MPUPOJHON U COLMATIBHON Cpe/bl, OCO3HAHUEM TIJI00aTbHOTO
XapakTepa SKOJIOTHUIECKUX MPoOIeM; OpUeHTAIlMEN HAa P UMEHEHUE MaTeMaTHUYECKUX 3HAHUH IS pelleHUs
3a/a4d B 00J1aCTH OKPY>KAIOIIEH Cpelibl, MIaHUPOBAHUS TOCTYIIKOB M OLIEHKH UX BO3MOXKHBIX MOCJEACTBUN
JUISL OKPY KakoILEel Cpebl.

IleHHOCTH HAYYHOTI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHS HAyKU
U OOIIECTBEHHOW TMPAKTUKH, TOHUMAHHEM MaTeMaTHYECKOW HayKu Kak cQepbl YeI0BEeYECKOU
JNEATEIbHOCTH, 3TAlOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl Pa3BUTUS LUMBWIM3ALMU; OBJIAJCHUEM SI3bIKOM
MAaTeMaTUKH U MaTEMATHYECKOW KYJIbTYpOH KaK CPEICTBOM IMO3HAHUS MUPA; TOTOBHOCTHIO OCYUIECTBIIATH
MIPOEKTHYIO U UCCJIEI0BATENbCKYIO 1€SITEIbHOCTh MHANBUYAIbHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI



MeTtanpeameTHble  pe3yJbTaThl OCBOCHHS MpOrpamMmbl ydeOHOro mpeamera «MaTemaTHKa
XapaKTepU3YIOTCS OBJIAJCHUEM YHUBEPCAIbHBIMU HO3HABAMENbHBIMU OeliCMEUAMU, VHUBEPCANbHbIMU
KOMMYHUKAMUBHBIMU OeLiCMBUAMU, YHUBEPCATbHbIMU Pe2YNAMUEHBIMU OetiCMBUAMU.

1) VYuueepcanvnvie nosznaseamenwvhvle Oeticmsus, obecneuusarom Gopmuposanue 0a308bix
KOCHUMUBHBIX NPOYecco8 obyuaouuxcs (0ceoenue Memooos NO3SHAHUS OKPYHCAIouWe20 Mupa, npumeHerue
JIO2UYECKUX, UCCIe008AMENbCKUX Onepayull, ymeHull pabomams ¢ uHgopmayuet) .

Ba3oBble JJornueckue aeiicTBus:

o BBISIBJISITH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMAaTHYCCKUX OOBEKTOB,
MOHATHIA, OTHOMICHUH MEXIy MOHSATUAMHU; (GOPMYJIUPOBATH OMNpPEACICHHUS TOHITUN; YCTaHABIUBATH
CYIICCTBCHHBIA MpPU3HAK KJIacCH(PUKAIIMKM, OCHOBaHHS JUIi OOOOMICHUS ¥ CpPaBHCHHS, KPUTCPHH
MPOBOIIMOTO aHAJIH3a;

L4 BOCIIPpUHUMATD, (bOpMan/IpOBaTI) n HpeOGPaSOBBIBaTB CYXKIACHHUA: YTBCPAUTCIIBHBIC U
OTPULATCIIBHBIC, CAUHUYHBIC, HaCTHBIC U O6I_HI/IC; YCJIOBHBIC,
L BBIABJIAATD MATCMATHYCCKUC 3aKOHOMCPHOCTH, B3aMMOCBA3HW W MNPOTUBOPCUUSA B Q)aKTaX,

TaHHBIX, HAOMIOACHUSIX U YTBEP)KICHUSX; NpeiuiaraTb KPUTEPUU AJIsS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

L4 JCJIaTb BBIBOAbI C HMCIIOJIBb30BAHHEM 3dKOHOB JIOTHKH, ACAYKTHBHBIX W MWHIYKTUBHBIX
YMOSaKHIOquHfI, YMOSaKJ'IIO‘leHI/Iﬁ 110 aHaJIOTHUH,
L4 MNPOBOAUTL CaMOCTOATCIBHO AOKA3aTCJIbCTBA MATCMATHUYCCKUX yTBCp)KI[eHI/Iﬁ (Hp?[MBIC u oT

IIPOTUBHOI0), BBICTPAWBaTh apPryMEHTALUIO, IPHUBOJUTH IMPUMEPHl U KOHTPHIPHUMEPHI; OOOCHOBBLIBATH
COOCTBEHHBIE CYKICHUS U BBIBOJIbI;

o BbIOMpaTh COCO0 pelieHust ydeOHOM 3aauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHMUS,
BbIOMpaTh HanboJiee NOAXOJAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTe/ibCKue 1eiiCTBUA:

o UCIIOJIb30BaTh BOMIPOCHl KaK HMCCIEA0BATENbCKUN WHCTPYMEHT HO3HAHHUSA; (HOpMYIHpOBATH
BOIPOCHI, (PUKCHUpPYIOLIME MPOTUBOpEUYHe, MpolieMy, ycTaHaBJIMBaTh MCKOMOE M JaHHOE, (pOpMHUPOBATH
TUIIOTE3Y, ApIYMEHTHPOBATh CBOO MO3ULINI0, MHEHUE;

. IPOBOJUTH  CaMOCTOATENBLHO  CIJIAHUPOBAHHBIM  JKCIEPUMEHT, HCCIEJOBaHHE IO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOro o0beKTa, SBJICHHUS, MPOIecca, BBIIBICHUIO 3aBUCHUMOCTEH
MeX1y 00BEKTaMHU, IBJIEHUSAMH, [IPOLIECCAMH;

J CaMOCTOSITENIbHO (OpPMYJIMPOBaTh O0OOIIEHUS M BBIBOJABI MO pe3yJjbTaTaM IPOBENEHHOTO
HaOJIIO/IGHNs, MCCIIEJOBAHUSA, OLIEHWBATh JOCTOBEPHOCTh TMOJTYYEHHBIX pE3yJbTaTOB, BBHIBOJOB U
00001IeHNIT;

. IIPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIIBUIaTh IPEINOIOKEHHS O €r0
Pa3BUTHUH B HOBBIX YCJIOBMSIX.

Padora c undopmanmeii:

. BBISBJIATH Je(UUUTHl MHPOpPMALUHU, JAAHHBIX, HEOOXOJUMBIX JJIs OTBETAa HA BOIPOC M VIS
pelIeHus 3a1auy;

J BbIOMpaTh  MHGOpPMAMIO U3  HMCTOYHMKOB  pa3iIM4YHBIX  THUIIOB,  AaHAJIU3UPOBATh,
CHCTEMaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3INYHBIX BUAOB U (OPM IIPECTABICHUS;

o CTPYKTYpHUpOBaTh MH(OPMALIMIO, IPEACTABIATh €€ B Pa3lIMUHbIX (HOopMax, WIIIOCTPUPOBATH
rpaduyecku;

J OLIEHUBATh HaAEKHOCTh HH(POPMALIMU IO CAMOCTOATENBHO C(HOPMYITHUPOBAHHBIM KPUTEPUSIM.

2)  VHuueepcanvuvie KOMMYHUKQmMu@Hbvle Oelicmeus, o0Oecneyusarom  copmMuposanHoCcms
COYUATLHBIX HABBLIKOB 00YYAIOUUXCAL.

O0wmenne:

o BOCIIPUHUMATh U (OPMYJIHpPOBATH CYXXJICHHS B COOTBETCTBHHM C YCIOBHSAMH U IEJISIMHU
0OIIIeHNUS; ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX, aBaTh
MOSICHEHHUSI 110 XOJly peLIeHUs 3a/1a4yi, KOMMEHTUPOBATh MOJYUCHHBIA PE3yIIbTaT;

o B XoJzie OOCYXJIEHHsS 3aJaBaTh BOMPOCHI MO CYHIECTBY OOCYXTaeMO#l TeMbI, TPOOIEMBI,
pemiaemMoil 3a1aun, BRICKA3bIBaTh WJICH, HAIICJICHHBIC HA MOWCK PEHICHUS; COTIOCTABIATh CBOM CYXKIEHUS C
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CY>KIEHUSMH JIPYTHX yYaCTHUKOB AMAajora, 0OHapyXUBaTh pa3iMyue M CXOJCTBO MO3UIUN; B KOPPEKTHOM
dbopme hopMynHpoBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

o IPEACTaBIATh PE3yJNbTaThl PELICHUS 3aJaud, OSKCIIEpUMEHTa, HCCIEI0BaHUs, IPOEKTa;
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUICHUS C YYETOM 3aJad TpPE3eHTAlUd W OCOOEHHOCTEH
ayAUTOPUHU.

CoTpyaHHYECTBO:

o [OHMMAaTh U HCIOJb30BAaTh MPEUMYILECTBA KOMAHAHON M MHJIMBUIYaJbHOW pabOThHl IpH
perieHny y4eOHBbIX 3aJlady; MPUHHUMATh I€Ib COBMECTHOH JAESITEeNbHOCTH, IUIAHHUPOBATH OpraHU3aIMI0
COBMECTHOH paboThl, paclpeaenars BUABI pabdOT, TOTOBapUBAThCS, O0OCYXJIaTh MPOIECC U pPe3yJbTaT
paboThl; 000011IaTh MHEHHS HECKOIBKHX JIIOJICH;

o y4acTBOBaTh B TPYMNNOBHIX (opMax paboTel (0OCYyXIeHUS, OOMEH MHEHUH, «MO3TOBbIE
HITYPMBD» U MHBIE); BBIIOIHITH CBOIO YaCTh paOOTHI M KOOPJIUHUPOBATH CBOU JACHCTBUS ¢ APYTUMH YWICHAMU
KOMaH/Ibl; OIICHHBATh KAa4eCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHUSAM, CHOpMYIUPOBAHHBIM
Y4aCTHUKaMH B3aUMOJICHCTBHSL.

3) Vuusepcanvnvie pecynamusnwvle Oeticmgus, obecnedusaom GOpMUPOBAHUE CMBICIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTU.

Camoopranmusanus:

o COCTaBJIATh IIJIaH, AJITOPUTM pEIIEHUs 3aJayd, BbIOMpaTh CHOCOO peleHus ¢ y4eToM
UMEIOLIUXCSI PECYPCOB M COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTUPOBAaTb U KOPPEKTHPOBATh BapHaHTbI
perieHuii ¢ y4éToM HOBOH MH(POpMALUK.

CaMOKOHTPOJIB:

o BJIJICTh HAaBBIKAMHU MMO3HABATEIbHON pedUIeKCHH KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBHM U
MBICITUTENIBHBIX MPOIECCOB, HX PE3yIbTATOB; BJIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca
U pe3yJibTaTa pelleHusl MaTeMaTH4YeCKOM 3a/1aui;

o NpeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IpU PEIICHUHM 3a/1aud, BHOCUTH
KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX 00CTOSITENLCTB, JAHHBIX, HAlIEe HHBIX OIMIMOOK, BBISBICHHBIX
TPYJHOCTEWN;

o OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U yCIOBUSAM, OOBACHATh MPUUMUHBI JOCTHIKCHUS
WIN HEJIOCTHKEHUS Pe3yJbTaTOB JEATENbHOCTH, HaXOIUTh OLIMOKY, MaBaTh OLEHKY MPHOOpETEHHOMY
OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI
10 KITIACC

OnepupoBaTh NOHATHAMU: TOUKA, IPsIMAsi, IJIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUN U CIEACTBUS U3 HUX MPU PEILICHUU N'€OMETPUUECKHUX 3a1a4.

OnepupoBaTh NOHATUSIMHU: NAPAJIEIBHOCTh U NEPIEHAUKYISIPHOCTD IPSMBIX U IIIOCKOCTEH.

KnaccugunupoBats B3aMHOE pacloioKEHUE NPSMbIX U IIJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHAMMU: IBYTPAHHBIA YroJl, FPaHU JABYIPaHHOTO yria, peOpo JBYIpaHHOrO yrIja;
JIMHENHBIN yroJl ABYIPAHHOTO yIJIa; FpajyCcHas Mepa ABYTPAHHOTO YIJIa.

OnepupoBaTh MOHATHAMH: MHOTOIDAaHHUK, BBINYKJbIM U HEBBITYKIbI MHOIOTPAHHUK, 3JI€ MEHTHI
MHOTOIpaHHUKA, IPAaBUIbHBIH MHOTOTPAHHHUK.

Pacrio3naBaTh OCHOBHBIE BHJIbI MHOTOIPDAaHHUKOB (MHMpaMuja; MOpU3Ma, [PSMOYIOJIbHBIN
napajuiesnienunen, Kyo).

KnaccuduuupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBaHMA Ui KilacCU(UKAIUKM (BBITYKJIbIE U
HEBBIIYKJIBIE MHOIOIPAHHUKM; IPAaBWIbHbIE MHOIOIDAHHUKH; IMpsAMBIE U  HAKJIOHHBIE IIPU3MBL,
napasuieNenuIne/Ib).

OnepupoBaTh MOHATUSIMU: CEKYIIasl JIOCKOCTh, CEUEHHE MHOTOTPAaHHHUKOB.

OOBACHATH TPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCIIONIb3Ys METO/I CJIEIOB.



CTpouTh ce€4eHUss MHOIOIPAHHUKOB METOJIOM CJIE/I0B, BBIMOIHATh (BBIHOCHBIE) MJIOCKHE YEPTEXKHU U3
PUCYHKOB IIPOCTBIX 00BEMHBIX (UTYp: BUI CBEPXY, COOKY, CHHU3Y.

Pemate 3amauM Ha HaxoKJIEHUE TIEOMETPUYECKMX BEJIMYMH O oOpasuaM WIM aJIropUTMaM,
IIPUMEHSISI U3BECTHBIE AHAIMTUYECKUE METOJBI NPHU PEUICHUM CTAHAAPTHBIX MATEMaTUYECKHUX 3ajJad Ha
BBIYMCIICHUE PACCTOSIHUM MEXAY IBYMs TOYKAMM, OT TOYKH JI0 MPSMOM, OT TOYKH 0 IUIOCKOCTH, MEKIY
CKPEIIMBAIOIIUMUCS IPSIMBIMH.

Pemate 3ajauuM Ha HaxoKIEHUE TIEOMETPUYECKMX BEIMYMH IO 00paslaM WIM aJIrOpUTMaM,
IIPUMEHSsS] U3BECTHBIC AHAJIMTUYECKUE METOMBI IPHU PELICHUU CTAaHAAPTHBIX MAaTEMaTHYECKHUX 3aJay Ha
BBIYMCIICHUE YIJIOB MEXJy CKPEHIMBAIOIIMMUCS MNPSIMBIMHA, MEXKIY MNPSIMOM M IUIOCKOCTBIO, MEXKIY
IIJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.

Boruncnate 00bEMBI M IUIOLIAJM TOBEPXHOCTEH MHOTOTPAHHUKOB (TMpU3Ma, NHUpaMHIa) C
npUMEHEHHEeM (QOpMYJ; BBIYUCIATH COOTHOUICHUS MEXAY IUIOIAASIMU IIOBEPXHOCTEH, 0O0BEMaMu
M01I00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh NOHATUSIMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CHUMMETPHH; LIEHTD,
OCb U TUNIOCKOCTh CUMMETPHH (PUTYPHI.

W3BnexaTh, npeoOpa3oBbIBAaTh W HMHTEPHPETUPOBATH HMHGOPMAIMI0 O MPOCTPAHCTBEHHBIX
reoMeTpu4ecKux (purypax, mpeacTaBIeHHYIO Ha YepTexaxX U pUCYHKaX.

[IpumensaTs reomerpudeckue (akThl UIsl PELIEHUsS] CTEPEOMETPUUECKHX 3aJad, MpeAroiararimx
HECKOJIBKO 1Iar0B PEILEHUs, €CIIU YCIOBUS IPUMEHEHHUS 3a]1aHbl B IBHON (opMe.

[IpuMeHATh npocTeine MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI ITPU
PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTE mpHUMEpBl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B INPUPOAEC U JKU3HM, DPACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh NOJIyYeHHBIE 3HAHMS HAa NPAKTHKE: aHAJIN3UPOBATH PEAIbHBIC CUTyallUd U NPUMEHATH
U3y4YEeHHbIE TOHATHS B MPOLECCE IOMCKA pEIIeHUs MaTeMaTHYeCcKH C(GOpMYyJIHpPOBAaHHON MNpoOIeMBbl,
MOJEJIMPOBATh pEAbHbIE CUTYallMM Ha A3BIKE T'€OMETPHUH, HCCIEAOBATH IOCTPOEHHBIE MOJEIU C
UCIOJIb30BAHNEM I'€OMETPUYECKHX MOHIATUH U TeOpeM, anmnapara ajareOpbl; peuars NpakTHIecKue 3a1a4H,
CBSI3aHHBIC C HAXO0XKICHUEM I'€OMETPUYECKUX BEIIMYUH.

11 KJIACC

OnepupoBaTh TMOHATUSAMHU: I[MJIMHIPUYECKAs TOBEPXHOCTh, OOpasymolye HJINHIPUYECKON
MIOBEPXHOCTH; LWIMHIAP, KOHHUYECKas IIOBEPXHOCTb, O0Opa3ylole KOHMYECKOW MOBEPXHOCTH, KOHYC;
chepuyeckas MOBEpXHOCTb.

Pacnio3naBate Tena BpameHus (MUIUHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI OTyUEHUS TeJ BpalllCHUS.

KnaccuduuupoBaTh B3aUMHOE PacloiokeHHe chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMH: IIAPOBOI CErMEHT, OCHOBAHUE CEIMEHTa, BHICOTA CEIrMEHTA; IapOBOii
CJIOH, OCHOBaHME LIAPOBOTO CJI0S1, BHICOTA ILIAPOBOIO CIIOS; IIAPOBOM CEKTOP.

Bbruncnate 00BEMBI M IUIOLIAAM IOBEPXHOCTEW Tl BpALEHHS, TIE€OMETPUYECKUX TEJl C
npuMeHeHneM Gpopmyir.

OnepupoBaTh MOHATUSAMH: MHOTOI'PAaHHUK, BIIMCAHHBII B chepy U ONMUCAHHBIN 0KOJI0 cepsl; chepa,
BIIMCaHHAs B MHOTOIPaHHMK WJIM TEJIO BpAILEHHUS.

BbIuuciaTe COOTHOLEHUS MEXIY TUIOINAASIMU TTOBEPXHOCTEN M 00bEMaMU MOAOOHBIX TEII.

N306paxaTh u3yyaemsple GUIYphl OT PYKH U C IPUMEHEHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY,
cOOKY, CHU3Y; CTPOUTH CEYEHUS TeJ BPALLECHUS.

W3BnekaTh, MHTEPIPETHPOBATh U INPeoOpa3oBbIBaTH HMHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYecKux (PUrypax, mpeaCcTaBICHHYIO Ha YepTekaxX U pUCYHKaX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE A€MCTBUS CIOXKEHUS BEKTOPOB, BEIYUTAHHS BEKTOPOB U YMHOKEHHUSI BEKTOpa Ha YUCIIO,
OOBSACHATH, KAKUMH CBOMCTBAMU OHH 00J1aJat0T.



IIpuMeHATh IpaBUIIO NAPAJLIICIICIIUIIEAA.

OnepupoBaTh NOHATHAMM: ACKAapTOBbI KOOPAMHATHI B IIPOCTPAHCTBE, BEKTOP, MOAYJb BEKTODPA,
PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YrOJl MEXAY BEKTOPAMH, CKAJLIPHOE IPOU3BENACHUE BEKTOPOB,
KOJIJIMHEapHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxoaute cymMmMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY BEKTOPAMHU, CKAISIPHOE
[IPOU3BEACHUE, PACKIIABIBATH BEKTOP I10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh IUIOCKOCTh YPAaBHEHUEM B AEKapTOBOM cUCTEME KOOPAMHAT.

[TpumensaTh reoMeTpudeckre (pakThl I PELICHHUS CTEPEOMETPUUYECKUX 3aad, MPEANoaraionmx
HECKOJIBKO IIar0B PEIleHus, €CIIU YCIOBUS IPUMEHEHHUS 3a/1aHbl B sIBHOM (opme.

PemaTe npocreiime reoMeTpruYeCKUe 3aJa4i Ha IPUMEHEHNE BEKTOPHO-KOOPUHATHOIO METOIA.

PemaTp 3agaun Ha JOKa3aTeNbCTBO MATEMATHYECKUX OTHOLIEHUH M HAXOXKJIEHHE T'€OMETPUUYECKUX
BEJIMYMH MO oO0pa3liaM WIM aJIrOpuTMaM, NPUMEHSAS H3BECTHBIE METOJAbl IPHU PEIICHUH CTaHAAPTHBIX
MaTeMaTU4YeCKHX 3a/ad.

[IpuMeHATh pocTeNe IPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CUCTEMBI IIPU
pEeLIEHUH CTEPEOMETPUYECKUX 3aa4.

[IpuBoauTE TpPUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPHUPOAEC U HKU3HM, PACIO3HABATH
MIPOSIBJIEHUE 3aKOHOB I€OMETPHUH B HCKYCCTBE.

IIpuMeHATH NOJIyYeHHBIE 3HAHMS HAa IPAKTHKE: aHAIM3UPOBATh PEajbHbIE CUTYallMU U IPUMEHSITH
U3y4YEHHBbIE IOHATHS B MPOLECCE IOMCKA pPEIIEHUs MaTeMaTH4eCKH C(QOpMYyJIMpPOBAaHHON MpoOIEMBI,
MOJECJIIMPOBATh pEAJbHbIE CUTyallMM Ha A3BIKE TI'€OMETPUH, HCCIENOBaTh IIOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BAHNEM I'€OMETPUYECKHUX MOHATUH U TeopeM, ammapaTa ajreOpsl; pelaTh MpakTUYECKUe 3aJauH,
CBS3aHHBIC C HAXO0XKJICHUEM I'€OMETPUYECKUX BEIIMYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBaHue pa3iesioB U TeM NPOTrPaMMbl KosaunuectBo JJieKTpOHHBbIE (MU POBbIE) 00pa3oBaTebHbIE
n/n 4acoB pecypchl
Bcero | KP | IIP
1 BBeneHue B crepeomMeTpHIo 10
2 [IpsiMble m mmockoctu B mpoctpaHcTBe. [lapannenbHoCTh NpsMBIX U | 12 1
IJIOCKOCTEN
3 [lepnieHAUKYISIPHOCTD NPSMBIX U IIJIOCKOCTEH 12
4 YTuIBl MEXY IPSIMBIMM U IIJIOCKOCTSIMU 10 1
5 MHororpaHHuKu 11 1
6 O06BEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpeHUE: ceueHus:, pacCTOSIHUS U yTJIbI 4 1
OBHIEE KOJINMYECTBO YACOB 11O NTIPOI'PAMME 68 5 0
11 KJIACC
Ne n/m HauMeHOBaHUe pa3iesioB U TeM NPOrPaMMbI KosauyecTBo yacoB | DiiekTpoHHBbIE (IU(POBLIE) 00pa3oBaTeIbHbIE
Bcero | KP | IIP pecypcsl
1 Tena BpaieHus 12
2 O0bEMBI TEN 5 1
3 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 IToBTOpeHUE, 00001IEHNE, CHCTEMAaTH3AIIUs 3SHAHU I 7 1
OBHIEE KOJINMYECTBO YACOB 11O NTIPOI'PAMME 34 3 0
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INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosmuectBo
n/n 4acoB
Bceero | KP | TIP

1 OCHOBHBIE TIOHATHSI CTEPEOMETPUH: TOUKA, MpsMasi, INIOCKOCTh, IpocTpaHcTBo. Ilpasuna | 1
M300pakeHHsT Ha PHUCYHKAaX: M300pakeHHs TUIOCKOCTEH, MapaieNbHBIX MNPSIMBIX
(0Tpe3koB), CEpEaNHBI OTPE3Ka

2 [lonsiTHsi: mepeceKarouecs MIOCKOCTH, epeceKarrecs npsiMasi U INOCKOCTh 1

3 IonsTus: nepecekaromuecs MWIOCKOCTH, epeceKaroluecs mpsMast U INOCKOCTh 1

4 3HaKOMCTBO C MHOTOIPAaHHHMKaMH, H300pa)keHHEe MHOTOTPaHHHKOB Ha pHUCYyHKaX, Ha | 1
POCKIIMOHHBIX YepTekax

5 HauanpHble cBemennss o kybe W mupamujae, ux pasBéptkun u wmojenu. Ceuenus | 1
MHOI'OI'PaHHUKOB

6 HauanwpHble cBepenuss o kybe u mupamuje, ux pa3séprtku u moxpenu. Ceuenus | 1
MHOTOT'PaHHUKOB

7 ITonsTne 00 aKCMOMAaTUYECKOM IOCTPOSHHMH CTEPEOMETPHUHU: aKCHOMBI cTepeoMeTpud u | |
CJICJICTBUS M3 HUX

8 [ouste 06 akCHOMaTHYECKOM MOCTPOECHUH CTEPEOMETPHUHU: aKCHOMBI crepeoMeTrpun U | 1
CJIEJICTBUS M3 HUX

9 [louste 06 akCHOMaTUYECKOM MOCTPOECHUM CTEPEOMETPUHU: aKCHOMBI crepeoMeTrpun U | 1
CJIEJICTBUS U3 HUX

10 [louste 06 akCHOMAaTUYECKOM MOCTPOCHUH CTEPEOMETPHU: aKCHOMBI cTepeoMeTpud u | 1
CJIEJICTBUS U3 HUX

11 B3anmHoe pacrnosiokeHre mpsIMBIX B MPOCTPAHCTBE: MEepPECEKAIONHecs, mapajuiensHbe U | |
CKPELLMBAIOLINECS PSIMbIE

12 [TapamnenbHOCTh TPSIMBIX M IUIOCKOCTEH B MPOCTPAHCTBE: MapalieNbHBIE TpsiMble B | |
IPOCTPAHCTBE; NAPALIETBHOCTD TPEX NPAMBIX

13 [TapamienbsHOCTh TPSIMBIX W TUIOCKOCTEH B TipocTpaHcTBe: llapamnensHocTs mpsmoit u | 1
IIOCKOCTH

14 VY11l ¢ cCOHaNpaBIeHHBIMU CTOPOHAMHU 1

15 Yroa Mexay NpsSMBIMH B IPOCTPAHCTBE 1

16 Yron Mexay NpsMBIMH B IPOCTPAHCTBE 1

17 [TapauienbHOCTB IJIOCKOCTEN : MAPAJLIENbHBIE IITIOCKOCTH 1

18 CRolicTBa MapauieIbHBIX TIOCKOCTEH 1

19 [IpocTeiimme  mpocTpaHCTBEHHblE  (QUIYpHl Ha  IUIOCKOCTH:  TeTpasap, Kyo, | 1
napaieenunes

20 ITocTpoeHue ceueHuit 1

21 [TocTpoenune ceueHuit 1

22 Konrponbhas pabdora mo teme "[IpsiMbie 1 miockocTH B npoctpancTse. [lapamnensHocts | 1 1
MPSMBIX U IUIOCKOCTEN"

23 [lepneHmuMKyIIpHOCTE MNpPSAMOW W IUIOCKOCTH: TEPHEHAUKYJIApHBIE MpsimMble B | |
IIPOCTPAHCTBE

24 [IpsiMble mapaJSIENbHBIE U NEPIEHAUKYISIPHBIE K IIIIOCKOCTH 1

25 [IpsiMble napasjienbHble U NEPIEHANKYIISPHBIE K INIOCKOCTU 1

26 [Tpu3Hak nepreHAMKYISIPHOCTH IPSIMOH U TIIIOCKOCTH 1

27 [Ipu3Hak neprneHANKYISIPHOCTU NPSAMOU U IJIIOCKOCTH 1

28 Teopema o npsiMol TEPIIEHAUKYISIPHON TNIOCKOCTH 1

29 Teopema 0 npsiMOli TEPTICHANKYISIPHON TUIOCKOCTH 1

30 Teopema 0 psiMOl TEPIIEHANKYISIPHON TUIOCKOCTH 1

31 [eprienauKynsip ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU JIO THIOCKOCTH, paccTosiHue oT | 1
NpsIMOM 10 TIOCKOCTH

32 [lepneHmuKynap W HAKIOHHBIE: PACCTOSHHWE OT TOYKH /IO IUIOCKOCTH, paccTosHuEe OT | |
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NPSIMOM 10 TUIOCKOCTH

33 [leprienanKynsip ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKM O IUIOCKOCTH, paccrosHue orT | 1
NPsIMOM 10 TUIOCKOCTHU

34 IleprieHuKyNIsIp ¥ HAKIOHHBIE: PACCTOSHUE OT TOYKM JO IUIOCKOCTH, paccTosiHue oT | 1
NPsSIMOM 10 TUIOCKOCTH

35 YTIIBI B IPOCTPAHCTBE: YTOJI MEKAY MPSAMOU U TIOCKOCTHIO 1

36 JIByrpaHHbI yroJ, TMHEHHBINA YroJl IBYTPaHHOIO yIiia 1

37 JIByrpaHHbIiA yroJ, IMHEHHBIN Yroi IBYTPAaHHOTO yIa 1

38 [lepeHIMKYIAPHOCTH IITOCKOCTEN : MPU3HAK MEPIEHANKYISIPHOCTH IBYX INIOCKOCTEH 1

39 [lepneH MKy IAPHOCTH IMIIOCKOCTEN : MPU3HAK MEPIIEHINKYISIPHOCTH JBYX TIOCKOCTEH 1

40 IleprieHAMKyIAPHOCTD IUIOCKOCTEN : TPU3HAK IEPIEHIUKYJIIPHOCTH ABYX INIOCKOCTEN 1

41 Teopema o TpE€X nepneHAnKyIspax 1

42 Teopema o TpEX mepneHANKYIApax 1

43 Teopema o TpEX mepreHAnKyIIpax 1

44 KontponbHas pabora o temam "lleprneHAUKyIPHOCTD MPSMBIX U THIOCKOCcTed" U "Yibl | 1
MEX/y IPSAMBIMHU H INIOCKOCTSIMH"

45 [loHstie MHOrOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHMKA, BBINYKIble M | 1
HEBBITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTPAHHUKA

46 [Ipusma: n-yronpHas Hpu3Ma; TPaHd M OCHOBAHUSl MPHU3MBL, NpsAMas W HakiIoHHas | 1
pu3Mbl; O0KOBas M TOJIHASI TOBEPXHOCTH IPH3MBI

47 [Tapamnenenunen, NpsIMOYTOJIbHBIN NapATUICIENUIIE] U €T0 CBOMCTBA 1

48 [Mupamuna: n-yronpHasi mupaMua, TpaHd ¥ OCHOBaHUE MUpPaMUAbI, OOKoBas U monHast | 1
MTOBEPXHOCTh MUPAMUIbL;, MPAaBWIbHAS U yCeuEHHASI TUpaMUa

49 [IpaBuiabHBIE MHOTOTPAaHHHKH: MOHATHE NPABMIBHOTO MHOTOTpAaHHHMKA; MpaBuibHas | 1
[IpU3Ma U IpaBWIbHas NUpaMUJa; NpaBWIbHASA TPEyroibHas NMUpaMUAa U IpPaBUIbHbIN
TeTpasp; Kyo

50 [IpencrapieHue o MPaBUIbHBIX MHOTOTPaHHHUKAX: OKTa3p, NOAEKadAp U UKOCAJIP. 1

51 CuMMeTpusi B TIPOCTPAHCTBE: CHUMMETPUS OTHOCHTENHHO TOYKH, MPSIMOM, IIIOCKOCTH. | 1
OneMeHThl CHMMETPHU B IHPaMUAAX, Napajuleseuneax, IPaBUIbHbIX MHOTOTPaHHUKAX

52 Brrancienne seMeHTOB MHOTOTPAHHUKOB: pE€0pa, TMaroHaiu, YTkl 1

53 [Inomans GOKOBOM MOBEPXHOCTH U TMOJTHOM MOBEPXHOCTH MPSIMOW MPHU3MBI, miomans | |
OCHOBaHHI1, TeopeMa 0 OOKOBOW TTOBEPXHOCTH MPSMON MPU3MBI

54 [Tnomane G0KOBOW MOBEPXHOCTH W IOBEPXHOCTH TPABWIBHOW MHpaMUAbl, Teopema o | 1
1011311 OOKOBOM MOBEPXHOCTH yCEYEHHON MUPaMUIBI

55 KonrtponsHas paboTa o reme "MHororpaHHuKH" 1

56 | Ilonstue 06 00BEMe 1

57 OO0BEM nupamuIbt 1

58 O06BéM nupamMu sl 1

59 O0BéM TUpaMu bl 1

60 O0BEéM nUpamMuIbI 1

61 O0BEM TpHU3MBL 1

62 O06BEM pHU3MBbL 1

63 O06BEM pHU3MBL 1

64 KonrponpHas pabota o reme "O0bEMBI MHOTOTPAaHHUKOB'" 1

65 [MoBropenue, o0000mEeHne cucTtemaTu3anus 3HaHuid. [loctpoenme ceuenuii B | 1
MHOTOTPaHHHKE

66 [MoBTopenue, o0oOIIEHNEe CHCTeMaTH3alWsl 3HAHWM. Bberunciienvie paccrostHWil: Mexay | |1
OBYMsI TOYKaMH, OT TOYKH JO MpPsMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELLMBAIOLIMMUCS NPSIMBIMU

67 Wrorosast KOHTpOIBHAS paboTa 1

68 [loBropenue, o06oOmEeHnEe cucTeMaTH3aluusl 3HaHWH. Beraucnenune yrios: Mexnay | 1
CKPELMBAIOLIMMUCS MPSIMBIMU, MEXAY NPSAMOH U IUIOCKOCTBIO, ABYI'PAHHBIX YIJIOB,
YTJI0OB MEKJTy TUIOCKOCTSIMH

OBIHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68
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11 KIIACC

Ne Tema ypoxka KosmmuecTBo
n/n 4acoB
Bcero | KP | ITP

1 Cdepa u map: 1IeHTp, painyc, AUaMETP; TUIOIIAb TIOBEPXHOCTU CHEpHI 1

2 B3aumuoe pacmonoxkeHne cdepbl W IUIOCKOCTH; KacaTelnbHas IUIOCKOCTh K cdepe; | 1
IOIAb cepsl

3 Uzobpakenne cdepsl, mapa Ha miockoctd. CedeHus mapa 1

4 [umuaapuyeckass TMOBEPXHOCTh, OO0pasyroniue MWIMHIPUYIECKONH IOBEPXHOCTH, OCh | 1
MWIMHAPUYECKON MMOBEPXHOCTH

5 [Hunuaap: ocHoBaHHS M OOKOBAas TOBEPXHOCTh, 00pa3yroIas U 0Ch; TUIOIAAb OOKOBOM 1 | 1
IIOJIHOW ITOBEPXHOCTH

6 N3o0pakeHne muiuHApa Ha IUIOCKOCTH. PasBéprka mwiuaapa. CedeHus wwimHApa | 1
(MI0CKOCTHIO, MApaJUIeIbHON MM NTePHEHIMKYIISIPHON OCH LMJTUHIIPA)

7 Konnueckasi moBepXHOCTh, 00pa3yrolnue KOHUYECKOH MOBEPXHOCTH, OCh M BepmvHa | |
KOHMYECKOH MOBEPXHOCTH

8 Konyc: ocHoBanue u BepimHa, oOpasyiollas W OCh; IDIONIaAL OOKOBOW ¥ momHOW | 1
MTOBEPXHOCTH

9 YceuénHplidi KOHYC: 00pa3yIoIIMe U BBICOTA; OCHOBaHMS M OOKOBAsi IOBEPXHOCTh 1

10 NzobpakeHne koHyca Ha 1ockocTu. Pa3Béprka konyca. CeueHns KoHyca (TUIOCKOCThIO, | 1
napajyielbHOH OCHOBAHHIO, M INTIOCKOCTHIO, MPOXOSIIEH Yepe3 BEpIIMHY)

11 KoMOunanus Ten BpameHus ¥ MHOTOTPaHHUKOB 1

12 MHororpaHHUK, OIMUCAHHBIA OKOJIO cdephl; chepa, BIMcaHHAs B MHOTOTPaHHUK WK B | 1
TEJIO BpAILICHUS

13 [Monstue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB TEN 1

14 O0bpéM TUIIMHApPA, KOHYCa 1

15 O0BEM 111apa | IIOMIAh Chephl 1

16 [lomoOubie Tena B mpoctpancTBe. COOTHOIIEHUS MEXAY IUIOIIAASMU IMOBEpXHOCTEH, | 1
00BEMaMH 1T0I00HBIX Te

17 KonTponbHas padota o Temam "Tena Bpamenust” u "O0beMbI Ten" 1 1

18 BekTop Ha II0CKOCTH U B IPOCTPAHCTBE 1

19 CrnoeHue 1 BBIYUTaHUE BEKTOPOB 1

20 YMHOkKEHHE BEKTOPA HA YNCIIO 1

21 Pasnoxxenue BekTopa 1o TpéM HeKOMILIaHapHBIM BekTopaM. [IpaBuio mapannenenunena | 1

22 Pewienue 3aay, CBA3aHHBIX ¢ TPUMEHEHUEM IIPABUJI IEUCTBUM C BEKTOpaMU 1

23 [IpsimoyronpHast cucremMa KoopAMHAT B mpocrpaHctBe. Koopaunatel BekTopa. | 1
[IpocTeiimme 3a1a4u B KOOpAMHATAX

24 Yron mexay Bekropamu. CKansipHOE IPOM3BEJCHHE BEKTOPOB 1

25 Brrancienne yrioB Mex 1ty IpsIMbIMU U INIOCKOCTSIMH 1

26 KoopamHaTHO-BEeKTOPHBIN METO/I NIPY PELISHHH T€OMETPUIECKHX 3a1a4 1

27 KontponbHas paboTa 1o TeMe "BeKTopbl B KOOPJIMHATHI B POCTpaHCTBE" 1 1

28 [loBropenue, oOoOmenne W cucremarusanust 3HaHui. OcHOBHBIE ¢UTYpBI, (akTel, | 1
TEOpEMbI Kypca INIaHUMETPUU

29 [MoBropenue, oOoOmeHne W cucremaru3anus 3HaHWi. OcHOBHBIE GUTYpHI, (akTel, | 1
TEOpEMbI Kypca INIaHUMETPUU

30 [MoBTopenve, 0000IIEHHE U CUCTEMATH3AIUs 3HAHWH. 3a/1a4d TIAHUMETPHUA U METOMbI | 1
UX pelIeHUs

31 [MoBTopenve, 0000IIEHHE U cHCTEMaTU3aIUs 3HAHWK. 3a/1aud TUIAHUMETPUU U MeToIbl | 1
UX pelIeHUs

32 [loBropenue, oOoOmeHre W cucremaru3anusi 3HaHUi. OcHOBHBIE GUTYpBI, (akTel, | 1
TEOpPEMBI Kypca CTepeOMETPUH

33 Wrorosast KOHTpOIbHAS paboTa 1 1

34 [ToBTOpenwue, 0000ITIeHNEe M CHCTEMATH3allHsI 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 34 3 0
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