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INOACHUTEJIbBHAS 3AIINCKA

['eomerpus sBIsSETCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
0o0pa3oBaHus, TaKk Kak 00ecrieunBaeT BO3MOKHOCTh U3y4EeHHU JUCLUILUINH €CTECTBEHHO-HayYHOU
HalpaBIEHHOCTU M IMPEIMETOB I'yMaHUTAapHOro Iukia. IlockosibKy JIorndyeckoe MBbIIIICHHUE,
dopmupyeMoe TpH HM3YYCHUH OOYYArOIIMMHUCS TOHSTHHHBIX OCHOB TI'€OMETPUH, TIpHU
JI0KAa3aTeIbCTBE TEOPEM M IOCTPOCHUM LENOYKU JIOTMYECKUX YTBEP)KIEHUN IpU pELICHUU
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUIaTh U ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIBb3YIOTCS TIPU PEIIEHUM 3a]lad €CTECTBEHHO-HAYYHOrO LMKJIA, B YaCTHOCTH (PU3MUECKUX
3aja4.

Ilenb ocBoeHMsl mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha yriayOia€HHOM YpOBHE —
pasBUTHE HHIMBHyalIbHBIX CIIOCOOHOCTEH OOYy4aroIMXCsl MpPU H3YYEHUM TIE€OMETpUH, Kak
COCTaBJIAIOLIEH NpeaMeTHOM oOnactu «MaremaTuka W MHQOpPMaTHKa» dvepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETEHHsI M HUCIOJIb30BaHUS Oosee TIyOOKMX TeOMETPUYECKHX 3HAHUU U
NeMCTBUH, CIeNN(UIHBIX T€OMETPUH, U HEOOXOAMMBIX JUIS YCIIEUIHOTO MPO(hEeCCHOHATBLHOTO
00pa30BaHusl, CBA3aHHOTO C MCIIOJIb30BaHUEM MaTeMaTHKH.

[TpropuTeTHBIMHU 33/1a4aMy Kypca Fr€OMETPUN Ha YTriayOJIIEHHOM YPOBHE, PaCIIUPSIIOIIUMU
U YCUJIMBAIOUIMMU Kypc 0a30BOr0 YpOBHSI, SABJISIOTCS:

paclIMpeHue NPEACTaBICHUsT O T[EOMETPUM KaK 4YacTh MHUPOBOH KYyJIbTYphl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBS3H F'€OMETPHH C OKPYKAIOIIUM MUPOM;

dbopMHUpoBaHHE NPEJCTABICHHUS O TNPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEHIINX
MaTeMaTUYeCKUX MOJENSAX, I[O3BOJISIIOIIMX OMNMCHIBaTh W H3y4aTh pa3Hble  SBICHUS
OKpY’KaloIIero MHUpa, 3HaHHE MOHATHUMHOrO amnmapara mno pasaeny «CrepeoMmerpus» yd4eOHOro
Kypca r€OMEeTpHH;

(dopMHpoBaHHE YMEHMsI BJIaJIeTh OCHOBHBIMU MOHATUSAMH O MPOCTPAHCTBEHHBIX (UTypax
U UX OCHOBHBIMU CBOWCTBAaMH, 3HAHHE TeopeM, (POpMyd W yYMEHUE HX NPUMEHATh, YMEHHS
JIOKa3bIBaTh TEOPEMbI U HAXOUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHUS 3aay;

dopMHpoBaHHE YMEHHs paclo3HaBaThb Ha 4YepTekaX, MOJENSAX U B PEATbHOM MHUpE
MHOTOTPaHHMKH U T€Ja BPAlEHUs], KOHCTPYHMPOBAaTh T€OMETPUUECKUE MOJEIIN;

q)OpMI/IPOBaHI/Ie ITIOHUMAaHU BO3MOXHOCTH AKCHUOMAaTUYCCKOI'O MMOCTPOCHUA
MaTeMaTUYeCKUX TEeOopHuil, (opMHUpOBaHME MOHUMAHUS POJU AKCMOMATUKH TPU IMPOBEIECHUU
pacCyKIeHUN;

dopMHupoBaHHE YMEHHs BIaJE€Th METOJAMH JI0Ka3aTeIbCTB W AJTOPUTMOB pEIICHHUS,
YMEHUS HX MPUMEHATh, IPOBOJUTH JOKA3aTeNIbHBIE PACCYXIEHUS B XOAE pEUICHUs
CTEpEOMETPUYECKUX 33Jad U 3aJad C T[PaKTHUYECKUM cojepkaHueM, (opMHupoBaHHe
OpEeJCTaBICHU O HEOOXOAMMOCTH JI0Ka3aTeIbCTB INpU OOOCHOBAHMM MAaTEeMaTHYECKHX
YTBEPKICHUM U POJIM AaKCUOMATHUKU B IIPOBEACHUU JCIYKTUBHBIX PACCYXKICHUM;

pa3BUTHE M COBEPIIEHCTBOBAHME WHTEIJIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
oOyJaromuxcsi, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIbCKUX YMEHHH, KPUTUYHOCTH
MBIIUICHUs, HHTEpECa K U3yYEHUIO T€OMETPUH;

¢dopmupoBaHrue (HYHKIMOHAIBHOW T'PAaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUH: yMEHHS
pacrio3HaBaTh IPOSIBICHUS TE€OMETPUUYECKMX TIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peabHbIX JKU3HEHHBIX CUTYALUsIX W MPU U3YYEHHUM JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJEIUPOBAHUS pPEAIbHBIX CHUTyallUld, MCCICHOBaHUS
IIOCTPOEHHBIX MOJEJIEH, MHTEPIIPETALMH ITOJyYEHHBIX PE3yIbTaTOB.



OCHOBHBIMH COJIEP)KATECIbHBIMUA JIMHUSAMH ydeOHoro kKypca «['eomerpumsi» B 10-11
Kjaccax sABIArOTCA: «IIpsiMble M IUIOCKOCTH B IIPOCTpaHCTBE», «MHororpanHukm», «Tena
BpanieHus», «BeKTOpbl 1 KOOpUHATHI B IPOCTPAHCTBEY, «J{BHKEHUS B IPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO tpeboBaHUE «YyMETh OIEPUPOBATH IMOHATHUSIMU,
pelieBaHTHBIMU T€OMETpUU Ha yriayOon€HHOM ypoBHe oO0yuyeHus B 10—11 kimaccax, OTHOCUTCS KO
BCEM COJIepKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHUE JIOTMYECKHX YMEHUH
pacripeniesiieTcsi He TOJBKO 10 COJEpXKATeNbHBIM JIMHUSAM, HO W 1O TojaaM OOydeHwHs.
Copepxanue o00pa3oBaHHs, COOTBETCTBYIONIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOCHHS
®enepasibHOI paboueil MPorpaMMebl, pacrpene’aéHHbIM M0 ToAaM 00y4YeHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIUIUAIBHBIM BOIMpPOCaM OOydJaromuecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHUW30BaTh OBJIAJEHUE T€OMETPUUYECKUMU
MNOHATUSIMA U HABBIKAMHU TIOCJTIEIOBATEIBHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MPUHIUIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAaHHUA BKIIOYaTh B OOILIYyI0 CHUCTEMY T'€OMETPUUYECKUX
MPEACTABICHUN 00YJarOuXCsi, paciupssi U yriryossisi e€, o0pa3ysl MPOYHbIE MHOXKECTBEHHbIC
CBSI3H.

[Tepexon K U3y4EHHUIO T€OMETPUH HA YTIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus s nuddepeHnmanuu  00yueHHUs, MOCTPOSHUS HHIAWBUYaTIbHBIX
o0pa3oBaTeNbHbIX Iporpamm, oOecrneuuTbh yriayOn€HHOe U3y4yeHHUE TEOMETPUM  Kak
cocTaBistolLell yueOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OOYYAIOIIUXCS K MPOJOJDKEHUIO M3YyYEHHUS MaTeMaTHUKU C Y4€TOM BBIOOpa
Oynymeit npodeccuu, odecrieurnBas MPEeeMCTBEHHOCTh MEXKAY OOIUM U TMpodeccroHATbHBIM
o0pa3zoBaHHEM.

Ha wusyuenune yuebHOro xypca «l'eomerpusi» Ha yriayOnéHHOM ypoBHE oTBoauTcs 204
yaca: B 10 kmacce — 102 yaca (3 yaca B Henenro), B 11 kiacce — 102 ygaca (3 gaca B Hezienio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE MOHATUS CTEpeOMeTpUH. Touka, npsimMasi, IIIOCKOCTh, IpocTpaHcTBo. [ToHsTHe
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHM U CIIEJICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIIbHbIE U
CKpeluBaroImuecs npsamele. [Ipu3Haku cKpemnBaOmuUXcs OpaMbIX. [lapanenbHOCTh IPSMBIX U
IJIOCKOCTEW B IIPOCTPAHCTBE: IApaJUICIbHBIE IPSIMBIE B IIPOCTPAHCTBE, NAPAJLIEIBHOCTh TPEX
OPSAMBIX, ApaJUICIBbHOCTh NPSAMOM M INIOCKOCTH. [lapamuiennbHOE W LEHTpaIbHOE
IpOEeKTHpOBaHue, n3odpaxxkenue ¢uryp. OCHOBHbIE CBOMCTBA MapajIeIbHOTO MIPOEKTUPOBAHMUSL.
N300paxkenue ¢puryp B napauiesbHOM NPOEKIMU. YTIIbl C COHAPABICHHBIMU CTOPOHAMH, YTOJI
MEXAYy NPSAMBIMA B IIPOCTpaHCTBE. llapaiienbHOCTh INIOCKOCTEN: NapajljiebHble IUIOCKOCTH,
CBOWCTBA MapaJIeNbHBIX TIOcKocTer. [IpocTeiimme npocTpaHCTBEeHHBIE (PUTYPBI HA TUIOCKOCTH:
TETpa’ap, NapajljIeJICIUIIE]], TIOCTPOCHUE CEYCHUN.

IlepneHgUKYIAPHOCTE IPSAMOM M IIOCKOCTH:  NEPIEHIUKYJISAPHBIE IPsMBIE B
IIPOCTPAHCTBE, NPSIMbIE IApPAUICIbHBIE W IEPHEHIUKYISPHBIE K IIOCKOCTH, IIPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEPHEHAUKYJISPHON
IUIOCKOCTH. OpTOroHanbHOE MPOEKTUpOBaHUE. [lepneHauKynsap U HaKIOHHBIE: PAaCCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 TUIOCKOCTH, MPOEKIMs (PUTYphI HA IIIOCKOCTb.
IlepneHuKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

VYTIbl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOH U IUIOCKOCTBIO, IBYTPAHHBINA YTOJ1, IMHEWHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsbie yribl. CBOHCTBa IIOCKUX YIJIOB
MHOrorpaHHoro yrja. CBONCTBa IJIOCKMX W JBYTPaHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAaHHOTO YIJIA.

MHuororpanHuKu

Bunbl MHOrOrpaHHHMKOB, pa3BEpTKa MHororpaHHuka. IIpusma: n-yroapHas npusMma,
npsiMasi 1 HAaKJIOHHAs MPHU3MbI, OOKOBas M IOJIHAs MOBEPXHOCTh Npu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIA MapajuleNIeNIuNel W ero cpoWcrBa. KparTyaillume Nyt Ha NOBEPXHOCTH
MHororpaHHuka. Teopema Diinepa. IIpoctpancrBennas teopema Iludaropa. IMupamupma: n-
yrojipHasi NUpaMuia, NpaBuibHasg U yceu€HHast nupamuabl. CBoiicTBa pédep 1 OOKOBBIX TpaHel
MpaBUIBbHON TNUpamubl. [IpaBuiIbHBIE MHOTOTpAaHHHKH: IMPAaBHIbHAs NpPHU3Ma M IpaBUIbHAs
NUpaMuJia, MpaBUiIbHAS TPEYTOJIbHAS MUPAaMUJIa U MPaBUIbHBIN TeTpasap, kyO. [Ipeacrapnenue
O MPAaBWIbHBIX MHOTOI'PAHHUKAX: OKTa’Jp, NJOAEKAdAP U UKOCAIP.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHaiu, yrisl. [lnomans 6okoBoi
MIOBEPXHOCTH W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIAJb OCHOBAaHWW, Teopema O
OOKOBOM TMOBEPXHOCTH TPsAMOM mpu3Mmbl. Ilnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTU
[IPaBUJILHOM MUPAMUJIBI, TEOPEMA O ILIOIIAN YCEUEHHON MUPAMUIBI.

CuMmMeTpuss B IPOCTPAHCTBE. DJIEMEHTHl CUMMETPUM IPABUIIbHBIX MHOI'OIPAHHUKOB.
CuMmMeTpuss B TNPaBUIBHOM MHOTIOIPDAaHHUKE: CHMMETPHS IapajulelICUIend, CHMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IIPABUJILHONU MUPAMHU/IBL.

BekTopb! M KOOPAMHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOD, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIC, COHANPABICHHBIE W IPOTHBOIIOJIIOKHO HAIPABIEHHBIE BEKTOPBL. PaBeHCTBO



BEKTOpOB. JlelicTBUS C BEKTOpaMH: CJIOXKEHHE M BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)XEHHME BeKTOpa Ha uuncio. CBoicTBa cioxkeHus BeKTopoB. CBolicTBa
YMHOX€EHHS BEKTOpa Ha uyucio. [loHaTne komiuianapHsle BeKTOpbl. [Ipu3Hak koMIuiaHapHOCTH
Tpéx BekTopoB. [IpaBuno mnapamnenenunena. TeopemMa O paszIoXKEHUMM BEKTOpa IO TPEM
HEKOMIUJIAaHapHbIM ~ BeKTopaM. lIpsMoyrosnbHas cucremMa KOOpAMHAT B  IPOCTPAHCTBE.
Koopaunarsl BekTopa. CBA3b MeX1y KOOpAMHATAMHU BEKTOpAa U KOOPJAMHATAMH TOYEK. YTOJ
Mexy BekTopamu. CKaasipHOE IPOU3BEJCHUE BEKTOPOB.

11 KJIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAs IOBEPXHOCTh, KOHUYECKAash IOBEPXHOCTh, chepuyeckas
IIOBEPXHOCTh, OOpasyouue MnoBepxHocTed. Tema BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, chepa, map. Bzaumnoe pacrnonoxenue cepsl U INIOCKOCTH, KacaTellbHas MIOCKOCTh K
cdepe. M300paxeHue Ten BpaleHus Ha miIockocTu. Pa3BépTka nunuuapa u konyca. CUMMeETpHs
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NHPSIMOYTOJIBHOTO
napajenenunena U cieactsus u3 He€. OO0bEM NpAMOM M HAKIOHHOM NPU3MBI, IUIUHIpPA,
nupaMuibl 1 KoHyca. OOBbEM 11apa U apoBOr0 CETMEHTA.

KomOunanuu Ten BpalieHuss U MHOrorpaHHukoB. [Ipu3ma, BmnMcaHHas B IWJIHHAD,
onucaHHas okojio LwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockoctero. Kacanue mapa u
cdepsl II0cKOCThI0. IIoHATHE MHOTOTpaHHUKA, OITMCAHHOTO OKOJIO cepsl, chephl, BHUCAHHOI B
MHOTOTPaHHUK HJIM TEJIO BPAILCHMUS.

[Inomanp MOBEpXHOCTH LMIMHApA, KOHYca, Iutomaas chepel u e€ yacteil. [logobue B
npoctpadctBe. OTHomeHne 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  QUryp.
[TpeoOpa3oBanue momodus, romoTeTus. PemeHune 3amad Ha IUIOCKOCTH C MCIIOJIB30BaHUEM
CTEpPEOMETPUUYECKUX METOJIOB.

[TocTtpoeHne ceyeHUI MHOTOTPAHHUKOB W TEJI BpAIICHUS: CEYEHUs MWIMHApA
(mapayuielbHO W TMEPIEHAMKYISIPHO OCH), CEYEHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U
IPOXOJAILINE Yepe3 BEepIINHY), CEYEHHUs Iapa, METO/Abl IMOCTPOEHUSI CEYEHUI: METOJ] CIIeIOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TIOCKOCTH.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B npocTtpancTBe. Onepanuu Haj BEKTOpaMU. BEKTOpHOE yMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrO YMHOXEHHA. IIpsiMoyrosnbHas cucrtema KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. Pasnoxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIA METOA MpHU
pEIIeHNU T€OMETPUYECKUX 3a/1ay.

JIBH2KeHHS B IPOCTPAHCTBE

JBwxkenust mpoctpancTBa. OrtoOpaxkenus. JIBwkenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JIBMOKCHUH. Buapl NIBM)KEHMIl: NMapalIeNIbHbIA MEPEHOC, LEHTpalbHAasi CHUMMETPHSI,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsimoit. IIpeoOpazoBanus nogodus. [psmas u chepa
Olinepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaxaanckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEIyp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATh C COIHAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(OpMUPOBAHHOCTh POCCUNMCKON T'PakJaHCKON MIEHTUYHOCTH, YBaXXEHUS K MPOLLIIOMY U
HACTOAILIEMY POCCUMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbl, HUCIOIb30BAHUE 3TUX JIOCTUKEHUN B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAHMWE JIYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Hapona, cHOopMHpPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUN HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOE BOCIMTAHHE:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peHIeHHW, pacCyXIeHUH, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM pa3IuYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaAHHE:

c(hOpMUPOBAHHOCTh YMEHHUS MMPUMEHSATH MaTeMaTHUECKHUE 3HAHMsI B MHTEpecax 37J0POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (3710pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas Gu3ndeckas akTUBHOCTD),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE MTPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHON IEATETLHOCTHIO,

6) TpynoBoe BocnnuTaHue:

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, HHTEpEC K Pa3IHYHbIM cdepam
poeCCHOHAIBHON ACSTEIIBHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPHIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynymier mpodeccun W peaTn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH,

7) IK0JI0rMYecKoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKOW KYJIbTYphl, TOHUMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
00aTbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHUYeCKUX 3HAHUU U1 pellieHus 3ajad B 00JaCTH OKpY’Kalollled cpelibl, MIIaHuPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOW MPAKTUKH, MOHHMAHHE MAaTeMaTHYeCKOW HAayKH Kak CQepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO M UCCIIEN0BATENIBCKYIO ACATEIbHOCTh HHANBUYAIBHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBJIATh M XapaKTEpPU30BaTh CYLIECTBEHHbIE MPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
IOHATUHM, OTHOWIEHMH MEeXAYy MOHATUAMH, (OpMyIUpOBaTH ONpEAENCHUs MOHATHH,
yCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK KIACCH(HUKAIMK, OCHOBAHUSA Ui 000OUIeHHS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHLIATENIbHBIE, €TUHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBJISITh MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JaHHBIX, HAOMIOJEHUSIX M  YTBEPXKICHUSX, Mpe/yiaraTb KpPUTEpUU U BBISBIICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeNIaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJII0YEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMATUUYECKUX YTBEPKACHUU (IIpsIMbIE U
OT TPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllUI0, MPUBOAUTH IPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJEHHS U BBIBOBI;

BbIOMpaTh CHoco0 pemieHus YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXONAIIMN C Y4ETOM CaMOCTOSITENIbHO BBIJIEICHHBIX
KPUTEPHEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUI HHCTPYMEHT NO3HaHMs, (OPMYyINPOBATH
BONPOCH], (UKCHpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIINI0, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  JKCIIEPUMEHT, MCCIEAOBAHHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOro OObEKTa, SBJIEHUS, IMPOLECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeXIy 00BbeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

CaMOCTOSTENIbHO (hOPMYyIUpPOBaTH 000OIIEHNS U BBIBOJBI M0 pe3yabTaTaM MPOBEIEHHOTO
HaOJI0IeHNs, UCCIIEI0OBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOJIyUEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U
00001IeHNI];

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIEcca, a TAK)Ke BbIIBUTaTh MPEINOI0KEHUS O
€r0 pa3BUTHH B HOBBIX yCIIOBHSX.

Pabora ¢ nnopmanmeii:

BBISBIIATh JE€(PUIMUTEI MHPOPMALIUH, JAHHBIX, HEOOXOIUMBIX AJIi OTBETAa HA BONPOC U IS
pEILIEHNUs 3a1a4H;

BBIOMpaTh HMHPOPMALMIO W3 HMCTOYHHKOB pA3jIMYHBIX THUIIOB, AaHAIU3HPOBATH,
CHUCTEMaTH3HpOBaThb W HWHTEPIPETUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBIICHHUS,



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO  C(HOPMYTUPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LIEJISMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHHUS B YCTHBIX U HHCHMEHHBIX
TCKCTAaxX, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jlle 0OCYXIEHHS 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI, TPOOJIEMBI,
penraeMoi 3aj1auu, BHICKA3bIBATh HMJCH, HAICJICHHBIC HA IOMCK PELICHUs, COMOCTABISATh CBOU
CYKACHUA C CYXICHUAMH APYIrUX YyYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHHS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C Yy4ETOM 33/7a4 NpPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranuzanus:

COCTaBJIAITh IUIAH, QJITOPUTM pELICHHS 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTb U KOPPEKTUPOBATH
BapUaHTHI peIIeHUH ¢ y4€TOM HOBOW MHpOpPMALIUH.

CaMOKOHTPO./1b, SMOLHOHAIBHBIH HHTEJIEKT:

BJIa/IETh HaBBIKAMH [TO3HABATEIbHON pe(IeKCUU KaK OCO3HAHUSI COBEPILAEMBbIX JEHCTBUN
U MBICIUTENbHBIX TPOIECCOB, HUX pPE3yiIbTaTOB, BIAAETh CIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MPOLIecca U pe3ybTaTa PelIeHNs: MaTeMaTHYeCKON 3aj1auu;

NpPEeIBUIETh TPYJHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh IPH pEIIEHUM 3a]aud, BHOCHUThH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIECHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUMBATh COOTBETCTBHE pe3yjibTaTa MLEIM M YCIOBHSIM, OOBSICHATH NPHUYUHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ylIbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas /1eSITeJIbHOCTh:

NOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUAYaJIbHONH pabOThI IpU
peumieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOTHI, paclpeAessiTh BHIBI pabOT, OTOBAPUBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHaMH KOMaHJbl, OLIEHUBaTh KAaueCTBO CBOETr0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YY4aCTHUKAMU B3aUMOJEHCTBUS.

IMPEJIMETHBIE PE3YJIBTATbBI



K xoniy 10 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOIHO ONEPHPOBATH OCHOBHBIMH IOHATHSAMU CTEPEOMETPHUHU NIPU PEIICHUH 3a1a4 U
IPOBEICHUN MaTEMAaTUYECKUX PACCYKICHUA;

IOPUMEHATh aKCHOMBI CTEPEOMETPUH M CIEICTBHS W3 HHX NPU  PELICHUH
TreOMETPUUCCKUX 3a]1a4;

KJIacCH(UIUPOBATH B3aUMHOE PACIIOIOKEHUE NPSAMBIX B IPOCTPAHCTBE, INIOCKOCTEH B
IPOCTPAHCTBE, NMPSMBIX U TNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOZIHO ONEpPHPOBATH MOHATUSAMH, CBA3aHHBIMU C YIJIaMH B HPOCTPAHCTBE: MEKIY
OPSMBIMU B IPOCTPAHCTBE, MEXKY MPSIMOH U MJIOCKOCTHIO;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBI3aHHBIMH C MHOTOI'PaHHUKAMU;

CBOOOZHO pAacHo3HaBaTh OCHOBHBIC BHIBI MHOTOTPAaHHUKOB (IIpH3Ma, MUpaMHIA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Kyo);

KJIacCH(pUIUPOBATH MHOTOTPAHHUKY, BEIOMpasi OCHOBAHUS JUIsl KIIacCU(DUKAIIH;
CBOOOZHO OIEpPUPOBATh MOHSATHSIMH, CBS3aHHBIMH C CEYEHHEM MHOTOTPaHHHKOB
IUIOCKOCTBIO;

BBITIOJIHATH HapauIeIbHOE, [IEHTPAIbHOE H OPTOTOHAJIBHOE MMPOSKTUPOBaHKE (UTYp Ha
TUIOCKOCTB, BBITIOJHATH N300pakeHHs (GUTYp Ha IIIOCKOCTH;

CTPOUTH CEUYEHHs] MHOTOI'PAHHUKOB PA3IMYHBIMU METOJIAMH, BBIIOJIHSTH (BHIHOCHBIC)
IUIOCKHE YEPTEXKH M3 PHCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIYUCIIAATh  TUIOMIAZM TIOBEPXHOCTEH MHOTOTPAaHHHMKOB (NIpHU3Ma, MHpPaMHUIA),
reOMEeTPUUECKUX TeJl C MPUMEHEHUEM (HopMyT;

CBOOOJTHO ONEpUPOBATh TMOHSATHSIMH: CHMMETPHUSI B IPOCTPAHCTBE, LEHTP, OCh W
IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (PUTYPBI;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMH, COOTBETCTBYIOIIMMHU BEKTOPAM M KOOPJIWHATAM B
IPOCTPAHCTBE;

BBITOJIHATH IEHCTBHS HAJl BEKTOpaMH;

pemaTh 3aJa4d Ha JIOKa3aTeNIbCTBO MAaTEeMAaTHYECKUX OTHOIICHWH M HaXOXJICHHE
TreOMETPUYECKUX  BEIMYUH, MPUMEHSS M3BECTHbIE METOAbl IPH  PELICHUU
MaTeMaTHUYECKUX 33/1au TOBBIIIEHHOTO M BEICOKOTO YPOBHS CII0KHOCTH;

OPUMEHSATH MPOCTEUIINE IPOrpaMMHBIE CPEACTBA U JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHCTEMBI TIPY PEIICHUN CTEPEOMETPHUECKUX 3a/1ad;

U3BJIeKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETUPOBaTH  HMHMOpMAIMIO O
IPOCTPAHCTBEHHBIX TEOMETPHUYECKUX (HUTypax, MPEICTABICHHYI0 Ha 4YepTekax |
PHCYHKaX;

NPUMEHATh TIONYYEeHHBIE 3HAHUS Ha TPAaKTUKE: CpPaBHUBATh W aHAIM3UPOBATH
peanbHbIe CUTYAIlMH, IPUMEHSITh W3YUEHHBIE MOHSITHS B TPOIECCE MOMCKA PEHICHUS
MaTeMaTHYecKu c(HOpMyITUPOBAHHON MPOOIEeMbI, MOJETUPOBATh PEANbHBIE CUTYalluu
Ha S3bIKE TEOMETPUH, MHCCIEOBAaTh IIOCTPOCHHbIE MOJEIM C HCIOJIb30BAHUEM
TreOMETPUYECKUX IOHATHH W TEOpeM, ammapara anreOpbl, pemraTtb HpPaKTHYECKHE
3a/1a4M, CBSI3aHHBIC C HAXOXKJICHUEM reOMETPUIECKUX BEINYNH;

UMETh TIPE/ICTABICHUS 00 OCHOBHBIX ATamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHA.

K xonmy 11 ky1acca o0yyaromuicss HAyYUuTCS:



CBOOOJHO OTIEPUPOBATH MOHATHIMHY, CBSI3aHHBIMU C IUJIUHAPUICCKON, KOHUYECKON U
cheprueckoil MOBEPXHOCTIMHU, OOBSICHITH CIIOCOOBI MOTyUEHUS;

ONEepUpPOBATh MOHITUSAMHU, CBS3AHHBIMH C TEJIaMH BPAIICHUS: LUIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Teja BpalleHus (IMIMHIP, KOHYC, cepa U map) u 00BACHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIacCCU(UIIMPOBATh B3aUMHOE PACMOJI0XKeHUE cephl U MIOCKOCTH;

BBIUMCIISTh BEJIUYMHBI 3JIEMEHTOB MHOTOIPAaHHUKOB U Tell BpalleHus, 00bEMBI U
IUIONIA/IM MOBEPXHOCTEH MHOTOTPAHHUKOB U TN BPAIICHUS, TEOMETPUUECKUX Tell C
npUMEeHEHHEM (HOPMYIL;

CBOOOJHO OMEPUPOBATH MOHSATUSMU, CBI3aHHBIMH C KOMOWHALIMSMU TEJN BpALICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIN B chepy M OMUCAHHBINA OKOJIO chepsl,
cdepa, BMcaHHAasi B MHOTOTPAHHUK HJTU TEJIO BPAIICHHUS,

BBIYHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMUA MTOBEPXHOCTEH U 00BEMaMH TOJOOHBIX
Ten,

n300paxarh W3ydaeMble (DUTYpBI, BBIOJHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU H3
PUCYHKOB IPOCTBIX O00OBEMHBIX (UTYpP: BHUI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TeJ BpAIICHUS;

U3BIIEKATD, UHTEPIIPETUPOBATD u peoOpa3oBbIBATh nH(pOpMAaLIHIO 0
MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTYypax, MPEACTaBICHHYIO Ha uepTekax u
PHUCYHKAX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH OTNEPAIMK HaJl BEKTOPaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHHEM B JIEKaPTOBOM CHCTEMEe KOOpMHAT;

pemiath TEeOMETPUYECKHE 3aJaud Ha BBIYHCICHHE YIJIOB MEXIYy NPSIMBIMH U
IUIOCKOCTSIMHU, BBIYHMCIICHHE PACCTOSHUN OT TOYKH 10 IUIOCKOCTH, B IIENIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATh TMOHSATUSMHU, CBSI3aHHBIMU C JBHKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA IBHKCHUM;

BBHITIOJHATh M300pakeHUsT MHOTOTPAHHUKOB W Tell BpallleHUs MPH MapauieTbHOM
NepeHoce, MEHTPATBHONH CUMMETPHUH, 3epKaTbHOH CHMMETPHH, TIPH TTOBOPOTE BOKPYT
PsIMOM, TIpeoOpa3oBaHus O100MS;

CTPOUTH CCYCHHUS MHOTOTPDAaHHUKOB W TeJl BpANICHHUSA: CEYCHHS IFIIMHIpA
(mapamienbHO W MEPIEHAUKYIISIPHO OCH), CEUeHMs KOHyca (TapauieIbHbIe OCHOBAHHUIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIIOJIb30BaTh METOJBI TIOCTPOSHUS CEUSHWH: METOJ CIICJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHUS, METO/T TIEPEHOCA CEKYIIEH MI0CKOCTH;

JIOKa3bIBaTh T€OMETPUUECKHIE YTBEPIKICHHUS;

NPUMEHATh TeOMETpHYeCKHe (aKThl JUIsI PEIICHUsS CTEPEOMETPUYCCKHX 3ajad,
MPEIIOJIATa0IINX HECKOJIBKO IIaroB PEIIeHUs, €CIIM YCIOBUS MPUMEHEHUS 3a/1aHbl B
SIBHOW W HESIBHOU (hopMme;

pemaTh 3aJa4d Ha JOKA3aTelbCTBO MATEMATHYECKUX OTHOIICHUHW W HAXOXICHUE
F€OMETPUYECKUX BEIUYUH;

MPUMEHSTH POTPAMMHBIE CPEJICTBA U ANEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TIPH
pEIIeHNU CTEPEOMETPUUECKHX 3a/1aY;



MNPUMCHATH IOJYUCHHBIC 3HAHHA Ha MPAKTUKEC: CpaBHHUBATb, AHAJIMU3UPOBATL U
OLICHMBATh PEAJIbHBIC CUTYaIMH, IPUMEHATh U3y4CHHBIC IOHATHS, TEOPEMBI, CBOMCTBA
B IIpolecce IIOMCKAa pEHICHHs MaTeMaTH4eCKu C(HOPMYIHMPOBAHHON TPOOIIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN Ha A3BIKC I'COMCTPUU, UCCIICAOBATL ITOCTPOCHHBIC
MOJIETIH C HCIIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATHH W TEopeM, ammapara ajareOpsl,
penaTh NPakTUYeCKUe 3aa4u, CBSI3aHHBIE C HAXOXK/ICHHEM I'eOMETPHUYECKUX BEITUYHH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUH KaK COCTaBHOM
qyacTH (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 9 1
5 B3anMHOe pacnonokeHue npsmsIx B 3
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 15 1
MIPOCTPAHCTBE
4 HepneHz[pnnympHOCTb MPSIMBIX U 26 1
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 13
MHororpanHuku 22
Bekrtopsl B mpocTpaHcTBe 9
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 1
3HaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 AHaTUTHYECKAs TCOMETPHUS 9 1 Karasor (lesson.edu.ru)
I1 600
2 OBTOPEHHE, 000 meHI:Ie 1 5 Karanor (lesson.edu.ru)
cHCTEeMaTH3allus 3HAHUI
3 O6bEM MHOTOTpaHHHKA 10 Karaor (lesson.edu.ru)
4 Temna BpameHus 36 Karaor (lesson.edu.ru)
5 OOBEMBI KPYTJIBIX TEI 11 Karanor (lesson.edu.ru)
6 JIBrOKeHUS 5 Karaor (lesson.edu.ru)
I1 600
7 OBTOPEHHE, 000 meHI:Ie 1 26 2 Karanor (lesson.edu.ru)
cHCTEeMaTH3allHs 3HAHU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 7 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tewa ypoka Bcero Kontpoaensie — IpakTiiecikue fI[Sy‘ICHPIH :)lﬁ[()l:ll;OBaTeJIbele
padoThI padoTsbI pecypesI
1 OCHOBHBIE NOHATHUS CTEPEOMETPHUH. 1
AKCHOMBI CTEPEOMETPUN
5 OCHOBHBIE NOHATUS CTEPEOMETPHUHU. 1
AKCHOMBI CTEPEOMETPUN
3 CrnenctBust U3 aKCUOM CTEPEOMETPUU
CrnencrBus U3 aKCMOM CTEPEOMETPUU
3) CrnenctBust U3 aKCUOM CTEPEOMETPUU
6 IIpoctpancTBeHHble Gurypsl. HauanbHele 1
IIPEICTABICHNS] O MHOTOTPaHHHMKAX
7 IIpoctpancTBeHHbIe QuUrypsl. HauanbHele 1
IIPEICTaBICHNS] O MHOTOTPaHHHMKAX
8 [IpocTpancTBennble purypsl. Hauanbhble 1
MIPEJICTAaBICHHS] O MHOTOTPAaHHHUKaX
9 KonTponbHas pabota o Teme "BBenenue B 1 1
CTEPEOMETPHIO'
10 B3aumHoe pacrnonoxeHue ByX IpsIMbIX B 1
IIPOCTPAHCTBE
11 B3aumHoe pacronoxeHue AByX NpsMbIX B 1
MIPOCTPAHCTBE
12 B3aumHoe pacronoxeHue ByX NpsMbIX B 1

IIPOCTPAHCTBE




13 [TapannenbHOCTh TPSIMON U TIOCKOCTH 1

14 [TapannensHOCTh IPSIMOM | TNTIOCKOCTH 1

15 [TapanienpHOCTb NPSMOMN U INIOCKOCTH 1

16 [TapannenbHOCTh IPSIMON U TIOCKOCTH 1

17 [TapanneasHOCTh IPSIMOM M TNTIOCKOCTH 1

18 [MapaniensHOCTh MIOCKOCTEN 1

19 [TapamiensHOCTh TIIOCKOCTEH 1

20 [TapamiensHOCTh MIIOCKOCTEH 1

21 [TapamiensHOCTB TIIOCKOCTEH 1

22 [TapamiensHOCTh MIIOCKOCTEH 1

23 [TpeoOpazoBanue Huryp B MpoOCTPaHCTBE. 1
[TapannenbHOE TPOSKTUPOBAHKE

24 [IpeoOpazoBanue Guryp B mpoCTPaAHCTBE. 1
[TapannenbHOE TPOSKTUPOBAHKE

o5 N300paxeHune niockux u 1
MIPOCTPAHCTBEHHBIX (QUTYD

26 N300pakeHue miocKux u 1
IIPOCTPAHCTBEHHBIX (DUTYp

97 KonTponbHas padota no teme 1
"[TapanienbHOCTh B IPOCTpaHCTBE"

28 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE

29 VYo MexIy NpsSMBIMU B IPOCTPAHCTBE

30 VYT0I1 MEXIY MPSIMBIMA B TIPOCTPAHCTBE

31 IlepnieH IUKYIAPHOCTD NPSIMOM U 1
IUIOCKOCTH

39 [lepneHMKyISAPHOCTD NPSMOM U 1

IIIIOCKOCTH




[lepnieH IUKyYIAPHOCTD NPSIMOM U

33 1
IJIOCKOCTH

34 [lepnieH IUKyYIAPHOCTD NPSMOM U 1
TUIOCKOCTH

35 [TeprieHAMKYASAPHOCTH NPAMOU 1 1
IJIOCKOCTH

36 [eprieHAUKYIISAp U HAKIOHHAS 1

37 [lepniennuKynsip ¥ HAKIOHHAS 1

38 [eprieHAUKYIISAp ¥ HAKITOHHAS 1

39 [lepnienuKynsip ¥ HAKJIOHHAS 1

40 [lepnienuKynsip ¥ HAKJIOHHAS 1

41 Teopema o Tpex nepneHAUKYIsIpax 1

42 Teopema o Tpex nepneHAUKYIsIpax 1

43 Teopema o Tpex mepneHAUKyIsIpax 1

44 Teopema o Tpex nepneHAuKyIIpax 1

45 TeopeMma o Tpex nepreHANKYIIpax 1

46 KonrtponsHas pabota no reme 1
"[lepnieHIUKYIASIPHOCTH B MPOCTpaHCTBE"

47 VYron Mexay npsaMou ¥ IIOCKOCThIO 1

48 VYron Mexay npsMOH U INIOCKOCTBIO 1

49 VYron Mexay npsaMou ¥ IIOCKOCThIO 1

50 VYron Mexay npsaMou ¥ II0CKOCThIO 1

51 JIByrpaHHBIN yroil. YToi MeXAy AByMs 1
TUIOCKOCTSIMHU

52 JIByrpaHHBIN yroiyl. Yroa Mexay AByMs 1
TUTOCKOCTSIMHU

53 JIByrpaHHbIN yroji. YTroa MexIy JByMst 1




IIJIOCKOCTAMU

JIByrpaHHbIN yToa. YTOJ MEXKIY ABYMS

54 1
TUIOCKOCTSIMHU

55 JIByrpaHHbIN yTOa. YTOJ MEXKIY ABYMS 1
IJIOCKOCTSIMU

56 [leprieHAUKYNISPHBIE MIIOCKOCTH 1

57 [TepnieHuKyIsApHBIC IIIOCKOCTH 1

58 [IepnenauKynspHbIE IIIIOCKOCTH 1

59 [lepnieHIUKYNSIpHBIE IIIOCKOCTH 1

60 [eprieHAUKYISPHBIE MIIIOCKOCTH 1

61 [Tnomaab opTOroHANIBHON MPOESKIIUU 1
MHOTOYTOJIbHUKA

62 [Tnomaab OpTOroHANIBHON MPOSKIIUU 1
MHOTOYT'OJIbHUKA

63 [Imomaae opTOroHaNbHON MPOEKIUU 1
MHOTOYTOJIbHUKA

64 MHororpansslii yroi. TpexrpaHHbIil yron 1

65 I'eomeTprueckoe MECTO TOUEK 1
MIPOCTPaHCTBA

66 KonTponbHas pabota no teme 1
"[lepnieHIUKYISIPHOCTD B IPOCTpaHCTBE"

67 [Ipuzma 1

68 [Tpuzma 1

69 [Ipuzma 1

70 [Tpuzma 1

71 [Ipuzma 1

72 [Mapannenenume 1




73 [Mapannenenunen 1
74 [Tapannenenumnes 1
75 [Tapannenenunen 1
76 [Mupamua 1
77 [Mupamua 1
78 [Mupamua 1
79 [Mupamua 1
80 [Mupamua 1
81 [Mupamua 1
82 YcedeHHas mupaMua 1
83 VYceuennas nupamuaa 1
84 Terparnp 1
85 Terpasap 1
86 Terparnp 1
87 Tetrpasap 1
88 KonTtpomnsHast pabora "MHoOrorpaHHUKH" 1
89 [TonsiTHE BEeKTOpa HA TJIOCKOCTH H B 1
MIPOCTPAHCTBE
90 CyMMa BEKTOpOB 1
91 Pa3zHocTh BekTOpOB 1
92 [IpaBuiio napamenenunena 1
93 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
94 PaznoxeHnue BekTopa 1o 6aszucy Tpéx 1
BEKTOPOB, HE JIeXKAIIUX B OJJHOU MIOCKOCTH
95 CkarsipHOE TIPOU3BEICHUE
96 Brrauciienue yria MexIy BEKTOpaMu B




IIPOCTPAHCTBE

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMU 1
98 O06o01IeHre U cuCTeMaTU3alus 3HAaHUN 1
99 HToroBast KOHTpOJIbHAs paboTa 1
100 O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
101 O06o001IeHre U CUCTEMAaTH3alisl 3HAHHMA 1
102 O06001IeHrEe ¥ cucTeMaTh3aluus 3HaHUI 1
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudgposbie
Nem/m | Tema ypoka Konrpoabnsie IIpakruueckue
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
1 [ToBTOopenue Tembl "KoopanHaTel BEeKTOpa 1
Ha IUIOCKOCTH U B MIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansgpHoe 1
MPOU3BEJICHUE BEKTOPOB"
3 [ToBTOpenue temsl "CkasspHoe 1
IIPOU3BEICHNE BEKTOPOB"
4 [ToBTOpeHue TeMsl "Brruncnenue yria 1
MeX1y BEKTOpaMu B IpOCTpaHcTBe"
5 [ToBTOpEeHME TeMBbI "YpaBHEHHE MTPSIMOH, 1
IIPOXOJALIeH uepe3 1Be TOUKH"
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
8 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
9 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy NMPSMBIMHA B MHOTOTPaHHUKAX
10 AHaIUTUYECKHE METO/IbI pacyéTa yria 1
MEXy IIIOCKOCTSIMUA B MHOTOTPaHHUKAX
11 AHaJIUTUYECKHE METOBI pacuéra yria 1

MCXKAY IMJIIOCKOCTAMU B MHOTOT'paHHHKaxX




dopMyia pacCTOSHUSA OT TOYKH 10

12 1
TUIOCKOCTH B KOOPJIMHATAX

13 dopMyia pacCTOSHUSA OT TOYKH 10 1
IJIOCKOCTH B KOOPJAMHATAX

14 KontposbHas padota "AHamuTndeckas 1
reomerpus”

15 Humsap 1

16 Humusap 1

17 Humsap 1

18 KoMmOuHanmu myiimHIpa ¥ MpU3MbI 1

19 KoMmOuHanmu muJIMHIpa U MPU3MbI 1

20 KomOunanmu nummHapa v IpUu3MBI 1

21 Komnyc 1

22 Komnyc 1

23 Konyc 1

24 VY ceuéHHBIN KOHYC. 1

25 Y ceu€HHBIN KOHYC. 1

26 KomOunHamu koHyca U THpaMHIbI 1

27 KoMbOuHanmu koHyca v mupaMu/isl 1

28 KomOunHamu koHyca U THpaMHIbI 1
CrepeoMeTpuuecKue 3aaud Ha

29 JI0Ka3aTeIbCTBO M BBIYUCIICHUE, 1
MMOCTPOCHHUEM CEUYCHUH IIMIIHHIPA, KOHYCa
CrepeoMeTpuuecKkue 3aaud Ha

30 JI0Ka3aTeJIbCTBO U BHIYMCIICHHE, 1
MMOCTPOCHHUEM CEUYCHUN IIMINHIPA, KOHYCa

31 KonTponbras padota "L{unwaap u koHyc" 1




32

Cdepa u map. YpaBaenue chepsl

33 Cdepa u map. YpaBHenue chepbl
34 Cdepa u map. YpaBaenue chepsl
[epeceuenue ceps! u mapa ¢
35 rtockocThio. Kacanue mapa u chepbl 1
IUIOCKOCTBIO.
Ilepeceuenue ceps! 1 1mapa ¢
36 mIockocThio. Kacanue mapa u cdepsl 1
TUIOCKOCTBIO.
37 MHororpaHHHKH, BIIHCaHHbIE B chepy 1
38 MHororpaHHHKH, BIUCAHHBIE B cepy 1
39 MHororpaHHHKH, BIIHCaHHbIE B chepy 1
40 MHororpaHH1KH, BIIMCAHHBIE B cPepy 1
41 MHororpaHHUKH, OIMCaHHbIE OKOJIO 1
chepsl
42 MHOrorpaHHuKH, OITMCaHHBIE OKOJIO 1
cepsl
43 MHOrorpaHHuKH, OIMCaHHBIE OKOJIO 1
cdepbl
44 Tena BpaieHusi, BucaHHble B chepy 1
45 Tena BpaieHus, BNUcaHHble B cepy 1
46 Tena BpaieHusi, BucaHHble B chepy 1
47 Tena BpaieHus, ornrMcaHHble 0KOJIO chepsl 1
48 Tena BpateHus1, ONMCaHHBIE OKOJIO C(hepbl 1
49 Tena BpaieHus, ornrMcaHHble 0KOJIO chepsl 1
50 Konrponsnas padora "Cdepa u map"” 1
51 O6béM Tena. GopMyIIbI 111 BEIYUCICHUS 1




00beMa IPU3MBI

O06bEM Tena. GopMyJIbI 1711 BEIYUCICHUS

52 1
00beMa IPU3MBI

53 O06bEM Tena. GopMyJIbI 711 BEIYUCICHUS 1
o0beMa MpU3MbI

54 O0béM Tema. GOopMYIIBI 11l BEIYUCIICHUS 1
00beMa IPU3MBI

55 dopmyitsl 1yist BBI‘II/ICJ'IE\:JHI/ISI 00BEMOB 1
MMUPAMHJIBI © YCEUSHHOW TTUPAMHU/TBI

56 dopmyitsl 1ist BBI‘II/ICJ'IGUHI/ISI 00BEMOB 1
MUPaMUJIbI U YCEYCHHOM MTUPAMUIBI

57 DopMyIIbI 1JTsI BEIYHCICHUS 00BEMOB 1
MUPAMHJIBI H YCEUSHHOW TTUPAMHU/IBI

58 @dopmyITbl U151 BEIYUCICHUS 00bEMOB 1
MMUPAMHJIBI U YCEUSHHOM MTHPAMHUIBI

59 @opMybl 11 BBIYUCIEHUS 00BEMOB 1
MUPAMHJIBI U YCEUYEHHOU TTUPAMMU/IBI

60 KonTponbhas padota "OO0beMbl NpU3MbI U 1
nupamuibl"

61 OOBEMBI Ten BpalleHHs 1

62 OOBEMBI TEN BpaIleHus 1

63 OOBEMBI Ten BpalleHHs 1

64 OOBEMBI TeJ BpaICHUS 1

65 OOBEMBI TeJ BpaICHUS 1

66 OOBEMBI TeT BpalleHHs 1

67 [Tnomane chepsr 1

68 [Tnomane cheps 1




CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BEIYUCIICHHE,

09 CBSI3aHHBIE CO CEPOi U 1IapoM,
MIOCTPOCHHUEM UX CEYCHHI IITOCKOCTHIO
CrepeomeTpuueckue 3aauu Ha

20 JI0Ka3aTeIbCTBO U BEIYUCIICHHE,
CBSI3aHHBIE CO CEPOi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MII0CKOCTHIO

71 KonTponbnas padora "O6bems! Ten"

72 CummMmetpus cdepsl U mapa
JIBrokeHust mpocTpancTBa. OTOOpaskeHHMs.

73 JIBrokeHust ¥ paBeHCTBO ¢uryp. O0mme
CBOICTBA ABMKEHUI
Bupl n1BukeHMI: napaiebHbII

74 MEPEeHOC, IEHTPATbHAS CUMMETPHS,
3epKaJlbHasi CAMMETPUSI, TIOBOPOT BOKPYT
psIMOM

75 ITpeoOpaszoBanus nogodus. [psamas u
cdepa Diinepa

76 I'eomeTpuueckue 3aaun Ha MPUMEHEHUE
JIBUKCHUS

77 [ToBropenue. CeyeHnss MHOTOTPaHHHUKOB:
CTaHJIaPTHBIE MHOTOTPAHHUKH

78 IToBropenue. CeueHnss MHOTOI'PaHHHKOB:
CTaHJIAPTHBIE MHOTOTPAHHUKH

79 IToBropenue. CeyeHnss MHOTOIPaHHUKOB:
METOJ CJIEJI0B

80 [ToBTopenwue. [lapannensHbie TpSIMbIE U




IIJIOCKOCTH: ITapaJlJICJIbHBIC CCUCHUSA

81

82

83

[ToBTopenue. I1apamienbHbie IpsMbIE U
TIJIOCKOCTH: YIJIbl MEXIY
CKPEUIUBAIOIIUMHUCS TPSIMBIMU

[ToBTopenue. [lepnenaukynsapHbie
MpsIMbIE U TNIOCKOCTU: CTaHAAPTHBIE Maphbl
MEPIEeHIUKYJISAPHBIX TUIOCKOCTEN U
MIPSIMBIX

[ToBropenue. IlepnenaukyisapHbie
MPSIMBIE U TNIOCKOCTU: TEOPEMA O TPEX
MEepHEHIUKYISIpax

84

[ToBTOpEHME: OKPYKHOCTH HA TIOCKOCTH,
BBIUUCIICHUS B OKPY)KHOCTH, CTaHIapTHBIE
noxoous

85

[ToBTOpenue: onaau
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIS
TJI01AIeH, COOOpaKEeHUSI TTOT00MS

86

87

88

[ToBTOpEeHMeE: MIOMAAH
MHOT'OYT'OJIbHUKOB, ()OPMYJIBI JUIs
TJI01A e, COOOPaKEHUSI TIOT00MS

[ToBTOpEeHMeE: MIOMAAH
MHOTOYTOJTBHUKOB, ()OPMYIIBI JUIS
ionaaen, cooopakxeHust moaoous

Ob6o06maromiee noropenue 11 noHATUH U
METO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTH3aIUsl 3HAHU:
"TTapannenbHOCTh TPSMBIX U IIOCKOCTEH
B ITpOCTpaHcTBE"




89

Ob6o06maromee noBropenue 11 noHsATUH U
MeToA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allsl 3HAHH:
"BekTopsl B mpocTpaHcTae"

90

O6o06maromee nosropenue 11 noHsATUH U
MeTOJI0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUI:
"BekTopsl B nmpocTpaHcTae"

91

Oo6o06maromee nmoBTopenue 11 moHsITHH U
MeTOJI0B Kypca reometpuun 10-11
KJIACCOB, CUCTeMAaTH3aIlus 3HAHWI:
"O6beM MHOTOTpaHHUKA"

92

Oo6o06maromee nmoBTopenue 11 moHsATHH U
MeTOoJI0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlus 3HAHWI:
"O6beM MHOTOrpaHHuKa"

93

Ob6o06maromiee nosropeHue 11 noHATH U
MeTO0B Kypca reometpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"[Tmomanu MOBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

94

O6o0maroiiee moBTopenue 11 moHITHIT 1
MeTO0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIlMsI 3HAHMIA:
"[Tmomraay MOBEPXHOCTH U OOBEMBI
KpyrJbix ten"

95
96

WroroBas koHTpoJsibHAs paboTa

Hrorosas KOHTPOJIbHAsA pa60Ta




[ToBTOpeHUE, 0600IICHNE 1

97 . 1
CHUCTEMaTHU3AIMs 3HAHHH

98 [ToBTOpenue, 0606H.[€Hlfe " 1
CUCTEMaTH3aIUsl 3HAHHUH

99 [ToBTOpEHME, 0606H.[CH%€ u 1
CHUCTEMaTH3aIUs 3HAHUI

100 [ToBTOpEHwUeE, 0606H.[€H1fe " 1
CHUCTEMaTHU3AIMs 3HAHHH

101 [ToBTOpEHME, 06061ueH1:16 " 1
CUCTEMaTHU3aIUs 3HAHHH

102 [ToBTOpEHME, 0606H_[eHI:Ie u 1
CHUCTEMATHU3AIMs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME







