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IMNOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma ydebHoro kypca «['eomerpusi» 6a3oBoro ypoBHs s oOydarommxcs 10 —11
KJIacCOB pa3paboTraHa Ha ocHoBe DeiepalibHOTO rOCYIapCTBEHHOI0 00Pa30BaTeILHOTO CTAHIaPTa CPEIHETO
oOmiero o0Opa3oBaHus, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, NPEIBABIIEMBIX K
MaTeMaTHYECKOMY OOpa30BaHUIO, W TPAAMIMNA pPOCCHiCKOro oOpa3oBaHus. Peamm3arus mporpaMMbl
oOecrieynBaeT OBJIAJICHUC KIIKOUCBBIMHU KOMIICTCHIHMAMHA, COCTABJIAIONIMMU OCHOBY IJId CaMOPA3BHUTHUA U
HENPEPHIBHOTO 00Pa30BaHMsl, IEITOCTHOCTh OOIIEKYIbTYPHOTO, IMYHOCTHOTO U [T03HABATEILHOTO Pa3BUTHUS
JUYHOCTH 00Y4arOIIUXCSl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eGHOro Kypca reOMETpUM Ha YPOBHE CPEAHEro oouiero odpa3oBaHMs 00YCIIOBIIEHA
IPAaKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M IPEAMETHBIX PE3ylbTaTOB OOyYEHHMs] T'€OMETPUM B
HaIpaBJICHUH JTUYHOCTHOTO Pa3BUTHs 00ydarommuxcsi, GopMHpOBaHUS (PYHKIIMOHAIBHOW MaTeMaTHYECKON
TPaMOTHOCTH, H3y4YCHHS JPYrUX YYeOHBIX JAUCHUIUTMH. Pa3ButHe y o00ydarommxcs MTpaBUIBHBIX
IpPEeICTaBICHUN O CYITHOCTH U IPOMCXOXKAECHUN T'€OMETPUUYECKUX a0CTpaKLUii, COOTHOLIEHUH PEaIbHOTO U
U/1€aIbHOT0, XapaKTepe OTPAKEHUI MAaTEMAaTUUECKOM HayKO SIBJICHHH U IPOLIECCOB PEAIbHOI0 MUPA, MECTE
TE€OMETPHUH B CUCTEME HAYK U POJIM MAaTEMAaTHYECKOTO MOJACIHPOBAHUS B HAYYHOM ITO3HAHUH U B IPAKTUKE
CHocoOCTBYeT (OPMHPOBAHMIO HAyYHOTO MHUPOBO33PECHHUS YUYAIIUXCS, @ TaKXKE KauecCTB MBIILICHUS,
HEOOXOUMBIX JUIs QAN Tallud B COBPEMEHHOM OOIIIECTBE.

['eomerpus sBiIsi€TCSI OAHUM U3 0a30BBIX NPEIMETOB HA YPOBHE CPEIHEr0 001Iero oopa3oBaHus, TaK
Kak 00eCreunBaeT BO3MOXKHOCTh N3YUEHHsI KaK JUCIUIUINH €CTECTBEHHO-HAyYHON HAIpPaBIEHHOCTH, TaK U
T'yMaHUTapHOM.

Jlornueckoe MbIIUIEHHE, (QOpMHUpyeMOe MpH H3YyYeHHU OOYy4YarolMMUCS MOHSATHUHHBIX OCHOB
Te€OMETPUH M MOCTPOECHUH IIETIOUYKH JIOTHUECKUX YTBEPXKICHHH B XOJIe PEIICHUs] T€OMETPHUECKUX 3aj1ad,
YMEHHUE BBIIBUTATh W ONPOBEPTaTh THIIOTE3bl HETOCPEIACTBEHHO HWCIIONB3YIOTCS TNPH PEIICHWH 3a1ad
€CTECTBEHHO-HAYYHOI'0 [IUKJIA, B YACTHOCTHU U3 Kypca (QU3HKH.

YMeHHe OpHEeHTHUPOBaTbCSd B TMPOCTPAHCTBE MIPAeT CYIIECTBEHHYIO pOJb BO BCEX O00JACTIX
JesITebHOCTH uesnoBeka. OprueHTalus yeoBeKa BO BpeMEHH U TPOCTPAHCTBE — HEOOXO0IMMOE YCIIOBHE €T0
COLMAIBHOTO OBITHS, (hopMa OTPAKEHHUST OKPYKAIOIIET0 MUPA, YCIOBHE YCIEITHOTO TO3HAHUS H aKTUBHOTO
npeoOpazoBaHus IeHCTBUTENBHOCTH. OnepupoBaHUe MPOCTPAHCTBEHHBIMU 00pa3amMu 00bEANHSIET pa3HbIe
BUABl Y4eOHOW M TPYAOBOHM NEATETBHOCTH, SBISETCS OJHUM U3 NMPO(ECCHOHATBHO BaXKHBIX KadyecTs,
MOSTOMY aKTyaJlbHa 3aja4a (OPMHUPOBAHHUS Yy OOyYaromUXcs MPOCTPAHCTBEHHOIO MBILIUICHUS Kak
Pa3HOBHIHOCTH OOPa3HOTO MBIIIICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAKTHYECKOU
NeSITEITHHOCTH 110 MHOTHUM HaIPaBJICHUSIM.

Llens ocBoeHusi mporpaMMmbl yuebHoro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE OOydeHUS —
o0mieo0pa3oBaTesibHOE M OOLIEKYIbTYPHOE pa3BUTHE OOydaroluxcs yepe3 obecrneueHHe BO3MOKHOCTU
nproOpEeTEeHNs] W UCTIONB30BaHMS CHCTEMAaTHIYECKUX T€OMETPHUIECKUX 3HAHUH M JCHCTBHH, CTIENN(UIHBIX
Te€OMETPHH, BO3MOXHOCTH YCIIEITHOTO MPOJIOJDKEHHST 00pa30BaHUs 10 CIEIHATHLHOCTSIM, HE CB3aHHBIM C
HPUKJIAJHBIM UCTIOJIb30BAHUEM [€OMETPHUH.

[Tporpamma no reoMeTpuu Ha 0A30BOM YpOBHE IMpeaHA3HAuEHA JUIsl 00YJaIOUMXCsl CPEAHEN HIKOJIBI,
HE HCHBITHIBABUIMX 3HAYUTENBHBIX 3aTPYAHEHUIl Ha YpOBHE OCHOBHOIO 00Iero obpazoBaHus. Takum
o0pazoM, oOyuaromuecst Ha 0a30BOM YPOBHE JIOJDKHBI OCBOUTH OOIIME MAaTEMAaTUUECKUE YMEHHUS, CBSI3aHHbBIE
co crenupuKoi TeoOMEeTpUr U HEOOXOIUMBIE ISl )KU3HU B COBpeMEHHOM obmiectBe. Kpome 3toro, onu
UMEIOT BO3MOXHOCTb U3YYUTh T€OMETPHIO O0Jiee rTyO0Ko, €CH B JaIbHEHIIIEM BOZHUKHET HE00X0AUMOCTh
B T€OMETPUUYECKUX 3HAHUSX B IPO(PECCUOHATBHOM NeSTEIbHOCTH.

JlocTrkeHHe IeM OCBOEHUS MPOrpaMMbl OOECIEUMBACTCS PELUIEHHEM COOTBETCTBYIOIIMX 3a]ad.
[IpuopureTHbIME 3agaduaMH OCBOeHHUs Kypca «l'eomerpunm» Ha 0azoBom ypoBHe B 10—11 xkmaccax
SIBIISIFOTCSI:



e (dopMHpOBaHHE TIPEICTABICHUS O T€OMETPHM KaK YacTH MHPOBOI KyIbTYphl M OCO3HAaHHE €&
B3aNMOCBSI3H C OKPY)KAIOIINM MHUPOM;

e (dopMupOBaHHE MPEACTABICHHS O MHOTOTPAaHHUKAX M TeJaX BpAIICHUS KaK O BaXHEHIINX
MaTeMaTHYeCKUX MOJEIAX, O3BOJISIOMINX OMUCHIBATE M U3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIETO
MUDPA;

e (QopMupoBaHHE YMEHHS pACHO3HABaTh Ha YepTEeXkKax, MOJACNAX M B pEaJbHOM MHpE
MHOTOTPaHHHUKH U TeJla BPAILCHHUS;

e OBJIQJICHWE METOJAaMM PEIICHHUS 3aJad Ha MOCTPOCHHUS Ha HM300paKEHUSX MPOCTPAHCTBEHHBIX
¢buryp;

e (GopMUpOBaHHE yMEHHS OIEPUPOBATH OCHOBHBIMH IOHSATHSMHU O MHOTOIPaHHUKAX M Telax
BpAIICHHS U MX OCHOBHBIMU CBOMCTBAMH;

® OBJIAJICHUE AITOPUTMAMHU PEIICHUS] OCHOBHBIX TUIIOB 3a]a4; (OpMUpPOBAHUE YMEHHUS IPOBOIUTH
HECJIO)KHBIC JT0Ka3aTeIbHbIE PACCYKJICHHUS B XO/I€ PEIICHHs CTEPEOMETPHYECKHX 3a/1a4 U 33714 C
NPAaKTHYECKUM CO/ICPIKAHUEM;

® pa3BUTHE WHTEIUICKTYAJbHBIX M TBOPYECKHX CIHOCOOHOCTEH OOydYarommuxcs, MO3HABaTEIbHOU
aKTHUBHOCTH, UCCIIEJOBATEIbCKUX YMEHHUH, KPUTHYHOCTH MBIIIUICHHS;

e (popmupoBaHue HyHKIMOHAIFHON IPAMOTHOCTH, PEIEBAHTHOW '€OMETPHU: YMEHHUE PACIIO3HABATh
NPOSIBIICHUSI TEOMETPUYECKUX MOHATHUH, 00BEKTOB M 3aKOHOMEPHOCTEH B PEasIbHBIX )KU3HEHHBIX
CUTyallMsIX W TPHU M3YYCHHH JPYrHX Y4eOHBIX IPEIMETOB, IMPOSBICHUS 3aBUCHUMOCTCH H
3aKOHOMEPHOCTEH, (POpMyTUpoOBaTh MX HA S3bIKE T€OMETPHH M CO3/1aBaTh TI'€OMETPHYECKUE
MOJIETH, NPUMEHATh OCBOCHHBIH T€OMETPHUYECKHH amnmapar sl peleHHus PaKTHKO-
OPHEHTHPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATH M OLIEHUBATH MOJyYEHHBIE PE3YIIbTaThI.

OTIUYHUTENBHON 0COOCHHOCTHIO TTPOTPAMMEI SIBIISIETCS BKIIFOUEHHE B KypC CTEPEOMETPHH B Hadaje
€ro M3y4eHHs 3a/ad, pellaeMblX Ha YpPOBHE HWHTYHTHBHOTO TIO3HAHHS, W ONpPEACHEHHBIM 00pa3oM
OpraHM3oBaHHas paboTa HaJ HHMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKaHWE MHTYUTHBHBIX TPOLIECCOB, MOTUBHPYET K JNANBHEHIIIEMY N3YUSHHIO
npeaMera.

[Ipenmourenue oTHAETCS HATJSIHO-KOHCTPYKTHBHOMY METONy OOYdYEHHs, TO €CTh TEOPETUYECKHE
3HaHUS WMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh NpPEAMETHO-TNIPAKTUYECKOW JAesTeTbHOCTH. Pa3zButHe
NPOCTPAHCTBEHHBIX MPEACTABICHUH y YJalIUXCS B Kypce CTEPEOMETPHH TPOBOIUTCS 3a CUET PEUICHUS
3aJa4 Ha CO3/JaHHE MPOCTPAHCTBEHHBIX 00PA30B U 33/1a4 Ha OTIEPHPOBAHNE ITPOCTPAHCTBEHHBIMU 00pa3aMH.
Coznanue oOpa3a MPOBOAMTCS C ONOPOM Ha HArJsSIHOCTh, @ ONEPUPOBAHHE O0pa3oM — B YCIOBHSX
OTBJICYCHUS OT HAIJISJHOCTH, MBICIIEHHOT'O M3MEHEHUS €T0 HCXOAHOTO COACPIKAHUSI.

OcHOBHBIE cozepxarenbHble THHUM Kypca «['eomerpum» B 10-11 kmaccax: «MHOTOrpaHHUKIY,
«[IpstMBIe ¥ TUTOCKOCTH B TIPOCTpaHCTBeY, «Tena BpamieHns», «BeKTOpsl 1 KOOPIMHATHI B TIPOCTPAHCTBE.
dopMHpOBaHUE JIOTHYECKUX YMEHHU PacIpeersieTcss He TOJIBKO M0 COAEPIKaTeNIbHBIM JIMHUSM, HO U TI0
rojgam o0y4eHHs Ha YPOBHE CpEHEro 00IIero 0opa3oBaHusl.

Conepxanre 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEAMETHBIM pe3yibTaTaM OCBOCHHS paboueit
TIPOTPaMMBI, paclpeieIEHHBIM I10 TO1aM 00yUYeHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIaICHHE
T€OMETPUYECKUMHI TOHATUSMH W HABBIKAMH OCYIIECTBISUIOCH TIOCIIEOBATENIbHO W ITOCTYIATENBHO, C
COOJIOIGHNEM TIPHHIUIA MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHS BKIIOYAIHCH B OOIIYIO CHCTEMY
TE€OMETPUYECKUX TMPEJCTaBICHUNH OOyJyaromuxcs, pacmupsiss W yroyonss e€, oOpasys NpouHbIe
MHO>KECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuu orBoautes 2 yaca B Heento B 10 kiacce u 1 gac B Henento B 11 kiacce, Beero 3a
nBa royna ooydeHus - 102 yueOHBIX Jaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbI€e ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTpaHCTBO. [loHsTHEe 00
AKCMOMAaTHYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue IpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECs, IapaulebHble U
CKpelnuBaromuecs npsamsele. [lapamieabHOCTh NPAMBIX U IUIOCKOCTEW B IIPOCTPAHCTBE: NapaljiciIbHbIE
IIPsIMBIE B IIPOCTPAHCTBE; NAapPAJUIEIBHOCTD TPEX MPSAMBIX; TAPAJIJICIIBHOCTD MPSAMOHN U INIOCKOCTH. Y TJIBI
C COHAIIPaBJICHHBIMU CTOPOHAMH; YTOJI MEXAY NPSIMBIMU B IIPOCTpaHCTBE. [[apamiebHOCTh INIOCKOCTEN:
IapaJuleIbHbIE IUIOCKOCTH; CBOMCTBA IapajuIeNbHBIX IUIOCKOcTed. [Ipocreiimme mpoCcTpaHCTBEHHBIE
(burypsl Ha IJIOCKOCTH: TETpa’Ip, KyO, mapajuiesaenure]]; IOCTPOSHUE CEUeHUH.

[lepneHIUKYNAPHOCTh MPSMOW W IUIOCKOCTH: HEPIEHIUKYJISAPHBIE MpsIMbIE B IIPOCTPAHCTBE,
IIPSIMBIE TAPAJUICIIbHBIE U NIEPIICHIUKYISIPHBIE K IUIOCKOCTH, IIPU3HAK MEPIICHAUKYIISIPHOCTH NPSIMON U
IJIOCKOCTH, T€OpEMa O MPSIMOU NMEPHNEHIUKYISIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJI MEKIY
IPSIMON M IUIOCKOCTBIO; IBYTPaHHBIA YroJj, JIMHEWHBIM yroj AByrpaHHoro yria. [lepnennukymnsp u
HAKJIOHHBIE. PACCTOSHHUE OT TOYKHM IO INIOCKOCTH, PACCTOSHHE OT INPSAMOM 1O IJIOCKOCTH, NMPOEKIUS
¢urypel Ha MIOCKOCTh. I[lepmeHANKYISIPHOCTh IIOCKOCTEH: MPHU3HAK NEPHEHIUKYISIPHOCTH JIBYX
mrockocreil. Teopema 0 TpEX MepreHIUKYIIsSIpax.

MHoOrorpaHHUKH

IloHsATHE MHOTOIpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAaHHUKA, BBIINYKIBIE U HEBBIIYKIIBIC
MHOT'OTPaHHUKH; Pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: N-yroapHas Ipu3Ma; 'paHd U OCHOBAHUS PU3MBI;
npsiMasi M HakJIOHHAas MpU3Mbl; OOKOBas W IIOJIHAs MOBEPXHOCThb Mpu3Mbl. llapannenenunen,
IPSIMOYTOJIBHBIN TapajuleJienunes] U €ro cpoiictBa. IIupamupa: N-yronapHas nupaMuja, I'paHU U
OCHOBaHHUE MUPaMU/Ibl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; IPAaBUIIbHAS U yCeUEHHAS TUPaMU/IA.
OneMeHTbl TOpu3Mbl U nupamuabl. llpaBunbHbIE MHOTOIpDAaHHUKU: TOHSATHE  IPAaBHIBHOTO
MHOT'OTPaHHUKA; IPaBUJIbHAS MPU3Ma U IPABUWIbHAS MUPAMUJIA; IPABWIIBHAS TPEYTOJIbHAS MUPAMUIA U
NpaBUIIBHBIN TeTpasap; KyO. IlpeacraBieHne o NMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp, MOJAEKadIp U
nkocadip. CedyeHns NpU3Mbl U TUPAMHUJIBL.

CummeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSIMOM, IIJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B NUpaMUax, MapajuieJenuneax, MpaBUIbHbBIX MHOTOTPAaHHUKAX.

Bblunciienue 351€MEHTOB MHOTOTPAHHUKOB: péOpa, nmaroHanu, yriel. Ilmomans OGokoBoi
MOBEPXHOCTU U TOJIHOM MOBEPXHOCTH MPSIMOM HpPU3MBI, IUIONIAJb OCHOBaHUH, Teopema 0 OOKOBOU
MOBEPXHOCTU MpsAMOil mpu3Mbl. Ilnomans OOKOBOW MOBEPXHOCTH U IOBEPXHOCTH IPaBUIbHON
MUpaMHJIbl, TeopeMa O Iulomanu yced€éHHod nupamuisl. [lonstue o6 o0néme. OOBEM nupamuibl,
IIPU3MBL.

[TonoGHbIe Tena B mpocTtpaHcTBe. COOTHOIICHUST MEXIY IUIOMIASIMH ITOBEPXHOCTEH, 00bEMaMu
MO/I00HBIX Tel.

11 KJTACC

Tena BpaleHus

[unuHaapudeckass  MOBEPXHOCTh,  OOpasylomue  IMIMHAPUYECKONW  MOBEPXHOCTH,  OCh
IUJTUHIPUYECKOW TMOBEPXHOCTU. [[unmHAp: ocHOBaHMS W OOKOBas MOBEPXHOCTh, OOpa3yromias U OCh;
101 OOKOBOM U TMOJTHON TOBEPXHOCTH.



Konnueckast moBepXHOCTh, 00pa3yroIIre KOHMUYECKOW MOBEPXHOCTH, OCh M BEPIITMHA KOHUYECKOU
noBepxHOoCcTH. KOHyc: OCHOBaHME W BeplIMHA, 00pa3yromias M OCh;, IUIOIIAThr OOKOBOW W TOJHOMN
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIre U BEICOTA; OCHOBAHUS M OOKOBAsi TOBEPXHOCTD.

Cdepa u map: ueHTp, paauyc, IMaMeTp; oAb NOBEpXHOCTU cepbl. BzanMHOe pacnonoxxeHue
cdepbl U III0CKOCTH; KacaTelbHasl IJI0CKOCTh K cdepe; miomaiab cepsl.

N3o00paxkeHue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muimuHApa 1 KOHyca.

KomOunanmu Ten BpameHuss 1 MHOTOIPAaHHMKOB. MHOTOTpaHHHK, OMHCAHHBIM OKOJO chepsl;
cdepa, BliucaHHasi B MHOTOTPAHHUK, WM TEJIO BPAIICHHUS.

[Tonstue 06 06béMe. OcHOBHBIC CBOMCTBa 00BEMOB Tell. Teopema 00 00bEME MPSIMOYTOJIBLHOTO
napajiesienunesa u ciueacTeus u3 He€. O0bEM nunuHapa, konyca. O0BEM mapa u wiomaab chepsl.

[TomoGHbIe Tena B mpocTtpancTBe. COOTHOUICHUS MEXIY IUIOMIAIMH TIOBEPXHOCTEH, 00bEMamMu
MOIOOHBIX TEIL.

Ceuennst nunuHApa (MapaiienbHO W MEPIEHIUKYISIPHO OCH), CEYEHUS KOHyca (MapajuielbHOe
OCHOBAHUIO U MPOXOSIILEE Yepe3 BEPILINHY), CEUCHHUS 11apa.

BexkTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha m1ockocTH U B npocTpancTBe. ClI0KEHUE U BBIUUTaHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha yucio. Pa3noxkeHue BeKTOpa Mo TpEM HEKOMIUIAHAPHBIM BekTopaM. [lpaBuiio mapamenenunesa.
Pemenne 3ana4, CBA3aHHBIX C IPUMEHEHUEM IIPABUII IEUCTBUM ¢ BeKTopamu. IIpsMoyrosbHas cucrema
KoopauHaT B npoctpaHcTBe. Koopaunarsl BekTopa. IlpocTeiine 3agaun B KoopauHaTax. YToid Mexay
BekTOopaMu. CKaJIsipHOE IPOU3BEICHNE BEKTOPOB. BhIunciieHNE yII0B MEX Y NPSIMBIMH U IIJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METOJ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE — pe3yabTaThl OCBOGHMSI MporpaMMmbl  y4eOHOro mpeamera «Marematukay
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMH OO0YJAIOIIET0oCs KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUHCKOro OOIecTBa, MPEICTaBICHHEM O MaTeMaTUYeCKUX OCHOBaX (YHKLIHOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUI, IPOLEAYp IPaXAaHCKOTo 001ecTBa (BBIOOPHI, ONPOCHI U IIp.), YMEHUEM
B3aMMO/ICHCTBOBATH C CONMATILHBIMUA HHCTUTYTAMH B COOTBETCTBUU C X (DYHKITUSIMU ¥ HA3HAUCHUEM.

IIaTpnoTnyeckoe BOCIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUHCKON TpakIaHCKONW HUACHTUYHOCTH, YBAXKEHHUS K MPOILIOMY U
HACTOSIIIEMY POCCHIICKOM MaTE€MaTHUKH, LIEHHOCTHBIM OTHOUIEHUEM K JOCTHXKEHHMSIM pPOCCHUHUCKHUX
MAaTEMaTUKOB U POCCUMCKON MaTEMATUYECKOW IIKOJIbI, K UCIOJIb30BAHUIO ATUX JOCTUKEHUN B IPYTHUX
HayKaX, TEXHOJIOTHSIX, Cepax IKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAaHHEM JTyXOBHBIX IEHHOCTEH POCCHUCKOro Hapojaa; chOpPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, 3TUYECKOTO TOBEJACHHS, CBA3AHHOTO C MPAKTUYECKUM NMPUMEHEHHEM JOCTHXKEHUNW HAYKH U
NEeSATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOCHUE YCTOMUMUBOTO OYAYIIETO.

JcTeTH4YecKoe BOCIIUTAHHE:

3CTETUYECKUM OTHOILIEHHEM K MHUPY, BKIIIOYAs 3CTETUKY MAaTeMaTH4YE€CKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJay, PEIICHUH, PACCYKICHHI; BOCIPUUMYUBOCTHIO K MAaTEeMaTHYECKUM AaCIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIMTAHHE:

c(hOpPMHUPOBAHHOCTHIO YMEHHS MPUMEHSATh MaTeMAaTUYECKHWE 3HAHUA B MHTEpPEcax 3JI0pOBOTO U
0e30macHOTO 00pasza XKWU3HH, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO (30pOBOE IMUTAHHE,
cOaaHCUPOBAaHHBIA PEXUM 3aHSITUNA W OTIbIXa, peryispHas (u3nueckas aKTUBHOCTb); (PU3MUYECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03/JOPOBUTEIBLHOMN JAESITEIHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZly, OCO3HAHUEM IIEHHOCTH TPYIOJIO0US; UHTEPECOM K Pa3IU4HBIM chepam
MpoeCCHOHAIBHON JIeATETPHOCTH, CBSI3aHHBIM C MAaTEMAaTHKOW W €€ NPUIIOKCHHUSIMHU, YMEHHEM
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oymymiell MpoQecCuu W peann30BbIBATh COOCTBEHHBIE KU3HECHHBIC
IUTaHBI; TOTOBHOCTBIO M CIHOCOOHOCTBIO K MaTEeMaTHUECKOMY OOpa30BaHHMIO M CaMOOOpa3OBaHUIO Ha
MPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYAaCTHIO B PEIICHUM MPAKTHUYECKUX 3a]ad
MaTeMaTU4eCKOM HAMPaBIEHHOCTH.

JKO0JI0TrHYEeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO  AKOJOTHYECKONH  KYJIbTYpbl, TOHMMAaHHEM BIUSHUS  COIUATBHO-
HKOHOMHYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJIHON U COIMATBHON CPE/Ibl, 0CO3HAHUEM TTI00aTBLHOTO
XapakTepa SKOJOTUYECKHX MpOoOJIeM; OpHEHTAIlMell Ha MPUMEHEHHWE MaTeMaTHYeCKWX 3HAHWUW s
perieHus 3a1a4d B 00JaCTH OKPYKAOIIEH Cpefbl, TFIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MO>KHBIX
IIOCJIEICTBUM JIJIS1 OKPYKAIOILEH CPEMBI.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

c(OpPMHUPOBAHHOCTHI0 MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOILECTBEHHOM MPaKTUKU, TOHHMMaHHEM MaTeMaTHYeCKON Hayku Kak cgepbl 4eIoBeuecKoil
NEeSATEIBbHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTU I Pa3BUTHUS LIMBUIM3ALMU; OBJIAJICHUEM SI3bIKOM
MaTreMaTUKd M MaTeMaTHUYeCKOM KYJIbTypOH Kak CpEACTBOM IIO3HAHUSI MHPA; TOTOBHOCTHIO
OCYUIIECTBJIATh IPOEKTHYIO U UCCIIEI0BATEIBCKYIO I€ATEIbHOCTh MHANBUTYAJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



MeramnpeaMeTHble pe3ysbTaThl OCBOCHHMS INPOrpaMMBbl y4eOHOro mpeamera «MaremaTHka
XapaKTEPU3YIOTCs OBJIAJEHUEM YHUBEPCAIBHBIMU HO3HABAMENbHBIMU OCUCMBUAMU, YHUBEPCATbHLIMU

KOMMYHUKAMUBHBIMU OeliCMBUAMU, YHUBEPCANbHBIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1) Vuueepcanvuvie noznasamenvuwvie oOeticmeus, obecneuusaiom Gopmuposanue 6a306blx
KOCHUMUBHBIX NPOYECcco8 00y4arouuxcs (0ceoeHue Mmemooo8 NOSHAHUA OKPYICAIOUie20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, ymeHut pabomamsos ¢ ungopmayuel).

ba3soBble Jlornyeckue 1eMcTBUSA:

BBIABJIATH U XapaKTCPU30BATh CYIICCTBCHHBIC ITPU3HAKHA MAaTCMATUICCKHUX OGBGKTOB, HOHHTHfI,
OTHOLICHUHA MEXAY MOHATHAMU; (OPMYIMPOBATH OIpPEICNICHHUs IMOHATUH; yCTaHABIMBATh
CYIIECTBEHHBIH MPU3HAK KJIacCU(UKALIMU, OCHOBAHUS JUIs1 000OIIEHUS U CPaBHEHUS, KPUTEPUHU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIHPOBaTh U NPeoOpa30OBbIBATH CYXKACHUSA: YTBEPAUTENbHbIE U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U O6HII/IG; YCJIOBHBIC;

BBISIBJIAITh MAaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M INPOTUBOpeuHs B (akTax,
JaHHBbIX, Ha6JHOIICHI/I$IX U YTBCPXKACHUAX, IMpeaiaraTb KpPUTCpUU [JIs1  BbBIABJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;

ACJIaTb BbBIBOJAbI C HMCIOJB30BAHUCM 3aKOHOB JIOTUKH, JOCAYKTUBHBIX W HWHIAYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUU;

IMPOBOAWUTL CAMOCTOSATCIBHO JOKa3aTCJIbCTBA MATCMATUUCCKUX yTBep)KI[eHI/Iﬁ (Hp?[MI)Ie n oT
IPOTUBHOI0), BBICTPAMBATh AaPryMEHTALMIO, NPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BBIBOJIBI;

BBIOMpATh CIIOCOO peleHus yuyeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMS,
BbIOMpaTh HanboJee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTENbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS:

MCIOJIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HaHUsS; (QOpMYIHpOBATh
BOIIPOCHI, (PUKCHUPYIONIUE MPOTUBOPEUUE, MPOOJIEeMY, YCTaHABIMBAThH HCKOMOE W JaHHOE,
(hopMHpPOBATh TUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

HpOBOI[I/ITI) CaMOCTOSTCIIBHO CHH&HHpOBaHHBIﬁ 3KCHepI/IMCHT, HUCCIICOAOBAHUC 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTH4ecKOro OOBEKTa, SBICHHUS, MPOIECcca, BBISIBICHUIO
3aBHCHMOCTEN MEXIy 00BEKTaMU, SIBICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENTLHO (OPMYITHPOBaTh O0OOIIEHUS W BBIBOABI MO pe3yJbTaTaM IPOBEAEHHOTO
HaOII0ICHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOMyUYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB
H 0000IIeHNH];

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEIOI0KEHUS O €ro
paSBI/ITI/II/I B HOBBLIX YC.]'IOBI/ISIX.

PabGora ¢ undopmanmeii:

BBISIBIITh JeQUIATHI MHGOpPMAIMH, JAaHHBIX, HEOOXOJWMBIX JIsi OTBETAa HA BOMPOC W JUIS
peleHus 3a/1auu;

BBIOMpaTh  WHPOPMALMIO W3  WCTOYHUKOB  PA3JIMYHBIX  THUIOB,  aHAJM3UPOBATbH,
CHCTEMAaTU3HpOBAaTh M MHTEPIPETUPOBATh HH(POPMAIMIO pPAa3IMYHBIX BUAOB H (opMm
MIPECTABICHHUS;

CTPYKTYpUpPOBaTh MH(OpMAIIHIO, MPEACTABIATh €€ B Pa3Nu4HbIX (hopMax, MILUTIOCTPUPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSATENEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) Vuusepcanrvhvle KoOMMyHUKamueHble Oelicmeus, 00ecneuusaom c@opmMuposaHHoCms
COYUANBHBIX HABLIKOS 00YUAIOUWUXCHL.
Oo0menmne:



BOCIIPUHUMATH U (POPMYITHPOBATH CYXJACHUS B COOTBETCTBUU C YCIOBUSIMU U IETSIMHU OOIIEHUS;
SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M MHUCHbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PelleHus 3aJaul, KOMMEHTHPOBATh MOJIYYSHHbIN pe3yibTar;

B XoJle OOCYXIECHHs 3aJaBaTh BOIPOCHI IO CYHIECTBY O0OCYXIaeMOil TeMbl, MpoOJIeMBbl,
peraemMoit 3a1auu, BHICKAa3bIBaTh UCH, HALIEJICHHBIE HA MMOUCK PEIICHHS; COIOCTABISATh CBOU
CYXACHHSI C CYKICHHUSIMH APYTUX YYACTHUKOB JHANIOTa, OOHAPYKUBATh PA3IHUME U CXOJICTBO
MO3UIUH; B KOPPEKTHOH hopme HopMynHpoBaTh pa3HOIIACHUS, CBOU BO3PAKEHUS;
MPEACTABIATh PE3YyJbTaThl PEIICHHUS 3aJaud, HKCICPUMEHTa, HCCIEIOBAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHUS C Y4€TOM 3a/ad MpE3CHTAluu MU
0COOCHHOCTEH ayAUTOPUH.

CoTpyannuecTBo:

IIOHMMaThb U HCIOJb30BaTh IMPEUMYILECTBA KOMAHIHOM W MHIMBHIYyaJbHOM pabOThI Ipu
pelieHny y4eOHBIX 3aJay; MPUHUMATh LEJIb COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATH
OpTraHMU3AIMI0 COBMECTHOUW pabOThI, paclpenelsaTh BUABI padoT, JOrOBapUBATLCS, OOCYKIAThH
Ipolecc U pe3yabTaT paboThl; 00001IIaTh MHEHHS HECKOIBKUX JIIOJIEH;

Y4acTBOBaTh B TPYNIOBHIX (opMax paboTel (0OCykIeHHsS, OOMEH MHEHHMH, «MO3TOBEIC
LITYPMBI» M HHBIE); BBIIOJHATH CBOIO YaCTh PabOThl U KOOPAMHUPOBATb CBOM JEHCTBUS C
JIPYTUMH WIEHAaMHM KOMaHJIbl, OLIEHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOLIMI MPOJAYKT IO
KPUTEPHIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pezynsmuensvie Oeiicmeus, obecneuusarom GopmMuposanue CMvlCI08bHIX
YCMAaHOBOK U HCUZHEHHbBIX HABBLIKOE JTUUYHOCHIU.
Camoopranmuzanus:

COCTABJIATH IJIaH, AITOPUTM PELICHHUs 3ajaui, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM HMH(pOpMaLIHHL.

CaMOKOHTPOJIb:

BJIaJIeTh HaBBIKAMU MO3HABATEJIbHON peduIeKCHH KaK OCO3HAaHUs COBEpIIAEMbIX ACUCTBUH U
MBICIUTENBHBIX ~ TPOLECCOB, HX pPE3yJbTAaTOB; BIaAETh CHocodaMu CaMOIPOBEPKH,
CaMOKOHTPOJISI ITPOLECca U pe3yIbTaTa PELIeHUsT MaTEMaTHUECKON 3ajauu;

MpEeIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHUKHYTh IpPH pELIEHUH 3aJauyd, BHOCUTh
KOPPEKTHBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAll/IEHHBIX OIMINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YNIbTaTa IEJIU U YCIIOBUAM, OOBSICHATH IPUUUHBI TOCTHKEHUS WU
HEJIOCTHKEHHUS  pe3yJbTaTOB  JIEATEIIBHOCTH, HAXOAUTh  OMIMOKY, JaBaTb  OLICHKY
MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

OnepupoBaTh NOHATUIMU: TOUYKA, PAMAs], INIOCKOCTb.

IIpuMeHSTh aKCHOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX NIPHU PELIEHUH F€OMETPUUYECKUX 3a4a4.

OnepupoBarh NOHATHAMU: NAPAILIEIBHOCTD U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IUIOCKOCTEH.

KrnaccudunupoBars B3auMHOE pacioio’KeHUE MPSIMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHATUSIMHU: ABYIPAHHBIHN yroJl, FpaHu ABYIPAHHOTO yria, peOpo ABYrPaHHOTO yTIJIa;
JIMHEWHBIN yroJl ABYTPAHHOIO yIJla; IpaJyCHasl Mepa ABYTPaHHOro yIJa.

OnepupoBaTh NOHATHAMU: MHOTOTPAHHUK, BBITYKJIbIH U HEBBITYKJIBIH MHOTOI'PAHHUK, 3JIEMEHTHI
MHOT'OTpaHHUKA, PAaBUJIbHBI MHOTOTPaHHHUK.



Pacrio3HaBaTh OCHOBHBIC BHIBl MHOTOIPAaHHHKOB (IMpPaMUIQ; IPH3MA, IPSIMOYTOJIbHBIN
napaiesienumnes, Kyo).

KrnaccuduuupoBate MHOTOTpaHHHKH, BBIOMpas OCHOBAaHWS ISl KiacCU(DUKAMU (BBIIYKIBIC W
HEBBIITYKJIbIC MHOTOIDAaHHUKH; MpPABHJIBHBIC MHOTOTPAaHHUKH; MpPSIMbIE M HAKJIOHHBIC HPHU3MBI,
napasuIeIICUIIC/IbI).

OmnepupoBaTh NOHATUSMH: CEKYIIasi TNIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH MPUHIIMITBI IOCTPOSHHSI CEYCHUH, UCTIONB3Ysl METO] CIICIOB.

CTpouTh ceYeHHsi MHOTOTPAaHHUKOB METOIOM CJIC/IOB, BBIIONHSATD (BBIHOCHBIC) INIOCKHE YEPTEIKH
U3 PHCYHKOB IPOCTHIX 00BEMHBIX (DUTYp: BHI CBEPXY, COOKY, CHU3Y.

Pemath 3amaun Ha HAaXOXKJICHHE TEOMETPUYCCKMX BEIMYHMH MO 00pa3laM WU alrOpUTMam,
NPUMCHSISI H3BECTHBIC aHAJTMTUYCCKHE METOJIbI IIPH PEHICHHH CTaHAapPTHBIX MaTEMAaTHYECKHUX 3a/ayd Ha
BBIYMCIICHUE PACCTOSHUN MEXIY IBYMsI TOYKAMH, OT TOYKH JIO IPSIMOiA, OT TOUKH JI0 IFIOCKOCTH, MEXKITY
CKPEILIMBAOIIUMUCS IPSMbBIMH.

Pemate 3amaun Ha HaxXOXKICHHE T'€OMETPUYCCKMX BEJIMYMH MO 00pa3laM MM alropuTMam,
NPUMCHSISL M3BECTHBIC aHAJTMTUYCCKHE METO/IbI MPH PEHICHHH CTaHAapPTHBIX MaTEMAaTHYECKHMX 3a/ay Ha
BBIYMCIICHUE YIJIOB MEXIY CKPCIIMBAIOIIMMHUCS MPSIMBIMU, MEXKIY MPSIMOM M IUIOCKOCTBIO, MEKIY
IUIOCKOCTSIMH, JIByTPaHHBIX YIJIOB.

Bbrunciasite 00bEMBI M IUIOMIANU TOBEPXHOCTEH MHOTOTPAHHHMKOB (IIpU3Ma, HHpaMuia) C
NpUMEHEHHEM (OPMYJ; BBIYUCIATH COOTHOIICHHS MEXAY IUIOIIAASIMU TOBEPXHOCTEH, 00bEMaMu
H000HBIX MHOTOTPaHHUKOB.

OmnepupoBaTh MOHATHSIMHU: CUMMETPHUSI B MPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh CUMMETPHU;
LEHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPBIL.

W3Brnekath, NpeoOpa3oBbIBATH W HHTEPIPETUPOBATH WHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YePTekKax U PUCYHKAX.

[TpumeHsATh TeoMeTprUYecKre (HaKTHI IS PEIICHHUST CTEPEOMETPUIECKUX 3aJ1ad, MPEIToIararonx
HECKOJIBKO II1ar0B PEIICHHsI, €CIH yCIOBHSI MPUMEHEHHS 3a1aHbI B SIBHOH (hopme.

[TpuMeHATh MPOCTEUIINE MPOrPAMMHBIE CPEIICTBA U DIICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI
NPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1au.

[TpuBOIUTE TPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH B NMPHPOJE W JKU3HHU, PACIO3HABATh
NPOSIBIICHNE 3aKOHOB TE€OMETPHH B MICKYCCTBE.

[TpuMeHATh MOMy4YeHHBIC 3HAHUS Ha MPAKTUKE: aHATU3UPOBATh PEalTbHBIC CUTYAllUH U TIPUMEHSTh
U3y4YCHHBIC TIOHSTHS B TPOIECCE MOWCKA PEIICHHS MATeMaTH4ecKd CHOpMyTUPOBAHHON MPOOIIEMBI,
MOJICTTMPOBaTh pEalbHbIE CHUTYallMM Ha S3bIKE T'€OMETPUH, HCCIEOBaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAHUEM T'€OMETPUYECKUX IOHATHH W TEOpeM, ammapara aureOpbl; pemarb MPaKTHUYECKHe
3aj1a4M, CBSI3aHHBIC C HAXOXKICHUEM r€OMETPUICCKUX BEIIUYNH.

11 KJIACC

OmnepupoBaTh MOHATUSAMH: LWIMHIPUYECKas MOBEPXHOCTh, OO0pa3ylollue IHUIMHIPUYECKON
MOBEPXHOCTH; IMIIMHAP; KOHWYECKass MMOBEPXHOCTh, 00pa3yroliie KOHUYECKOH MOBEPXHOCTH, KOHYC;
chepudeckas MoBEpXHOCTD.

Pacnio3naBath Tena BpameHus (IIUIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALICHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoyiokeHUe chephl U MITOCKOCTH.

OnepupoBaTh NOHATUSAMM: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTA; IIapOBOM
CJIOH, OCHOBAHHKE IIAPOBOTO CJIOS, BHICOTA LIIAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbruucnare 00BEMBI M IIJIOHIAM TOBEPXHOCTEH TN BpAIICHUS, T'€OMETPUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIM B cdepy M ONUCAHHBIM OKOJO cdepsl;
cdepa, BIMCaHHAs B MHOTOI'PAaHHUK WJIH TEJIO BPAILCHHS.



BbIuuciiaTh COOTHOLIEHHS MEXTy IUIOIIAIMH TOBEPXHOCTEH U 00bEMaMHU MOJOOHBIX TEJ.

N300paxkaTh n3ydaembie PUTYpHI OT PYKU U C TPUMEHEHHEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATE (BEIHOCHBIE) IUIOCKUE YEPTEXKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYD: BU CBEPXY,
cOOKY, CHU3Y; CTPOUTB CEUCHMS TEJI BPALLICHHUS.

W3BnekaTb, HHTEPHPETHPOBATH M NPeoOpa3oBbIBaTh HHPOPMALUIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBarhb NOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINOMHATE NEHCTBUA CII0KEHHS BEKTOPOB, BBIYNTaHUS BEKTOPOB U YMHOKEHUS BEKTOPA Ha YHCJIO,
OOBSICHATh, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T.

[IpuMeHATH MpaBWIIO NapAIICIICIIUIIEAA.

OnepupoBaTh NOHIATUSIMH: JEKAPTOBbI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, Yrojll MEXKIY BEKTOPAMH, CKaJSIPHOE IIPOU3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

Haxomute cyMMy BEKTOPOB M INPOM3BEIACHUE BEKTOpa HAa YHUCIO, YIOJl MEXAY BEKTOpPaMH,
CKAIIIPHOE MPOU3BEACHHUE, PACKIIAbIBATh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a1aBaTh IUVIOCKOCTh YPABHEHUEM B JIEKaPTOBOM CUCTEME KOOpJUHAT.

[TpumeHnsaTH reoMeTpruyecKkre (PaKThl s PELICHUS] CTEPEOMETPUUECKUX 3a1a4, PEAIOoIaraloumx
HECKOJIBKO IIIaroB PEIICHHs, €CIIN YCIOBUS PUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

Pemrate nmpocreiiime reOMeTpUYECKHE 3a/1a4M HA IPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/A.

Pemats 3a1aun Ha 10Ka3aTeIbCTBO MATEMATUYECKUX OTHOLIEHUH U HAXO0KJCHUE FEOMETPUUECKUX
BEJIMYMH IO 00pa3liaM WM aJIrOpUTMaM, IPUMEHsSl W3BECTHbIE METO/bl MPU PEIIEHUHM CTaHIApTHBIX
MaTeMaTU4YeCKUX 3a/1a4.

[IpuMeHATH IpOCTEHINE MPOrPaMMHBIE CPENCTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKHUX 3aau.

IIpyBoUTE pUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MIPUPOJE U KU3HHU, PAacCIO3HABaTh
IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATH NMOTyYEHHBIE 3HAaHUS HA IPAKTUKE: aHAJTU3UPOBATh PEAIbHBIE CUTYyallUU U IPUMEHSATh
M3Y4YCHHbIE TIOHATHS B IPOIECCE MOUCKA PEIICHHs] MaTeMaTU4ecKu c(OpMYJIHPOBAHHOM MPOOJIEMBI,
MOJICJINPOBATh peajbHblE CHUTYallUH HA S3BIKE T€OMETPHUM, MCCIEL0BAaTh IIOCTPOCHHBIE MOJCIH C
UCMOJIb30BAHUEM TE€OMETPUUYECKUX MOHATUH M TeopeM, ammapara aiareOphl; perarh MPaKTHUYeCKHe
3a/1a4y, CBA3aHHbIE C HAXO0KICHHEM I'€OMETPUYECKUX BEJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NPOrpamMmbl Bcero Kontpoaensie — IpakTiieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 HepHeHHI/IIiynﬂpHOCTL MIPSIMBIX U 12
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
MPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Temna Bpamenus 12
OOBEMEBI TEN 5
BekTopbl 1 KOOpPIMHATHI B TPOCTPAHCTBE 10
4 [ToBTOpeHue, 06001EeHNE, 7 1
crcTeMaTH3aIus 3HaHU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OcCHOBHBIE IIOHATHS CTEPEOMETPUU:
TOUKa, MpsiMasi, MJI0CKOCTb,
npoctpancTBo. [IpaBuna n3obpaxeHus Ha
PHUCYHKaX: H300pakeHUs IIJIOCKOCTEH,
NapauIeIbHBIX NPSAMBIX (OTPE3KOB),
CepeIHbI OTpe3Ka

IlonsTus: NepeceKarommecs 1mI10CKOCTH,
NnepeceKarommecs npsaMas 1 rmiIo0CKOCTb

[TonsTus: MepeceKkaromuecs mI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX YepTeKax

Hauanpubie cBeienus o kyoe u
MAPAMUIE, UX Pa3BEPTKU U MOJECIIN.
CeueHust MHOTOIPaHHUKOB

HauanbHble cBefieHHs 0 Kyoe u
MMAPAMUE, UX PA3BEPTKU U MOJECIIHN.
CeudeHnst MHOTOTPAaHHUKOB




TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUHU U CIECACTBUS U3 HUX

ITousTHE 00 AKCHOMATHYECKOM
MMOCTPOCHHUH CTCPCOMCTPHUN: AaKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Bzaumuoe PpaCIIOJIOKCHUEC IIPAMBIX B
IMPOCTPAHCTBE: MICPECCKAOIIHECCA,
mapaJuiCJIbHbIC U CKPCIINBAIOIIUCCS
MIpsSAMBbIC

12

[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
B IIPOCTPAHCTBE: NapaJUIeIbHbIE IPSIMbIE
B IIPOCTPAHCTBE; NapAJUIEIbHOCTD TPEX
IIPSIMBIX

13

[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN
B IIpocTpaHcTse: [lapamnensHoCTh
IPSIMOM U TNIOCKOCTH

14
15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

16

17

VYros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

[TapannenbHOCTb MIIOCKOCTEN:
napauleIbHbIE III0OCKOCTH




18

CBolicTBa napasuleIbHbIX INIOCKOCTEN

IIpocreiire npoCTpaHCTBEHHbBIE

19 GuUTypHI Ha MIIOCKOCTHU: TETPAdIP, KYO,
napauleJenunes

20 [TocTpoenune ceuenwmii

21 [TocTpoenue ceueHuit
KoHnTtpoinbhas padota mo teme "lIpsmbie

22 Y TJIOCKOCTH B IIPOCTPAHCTRE.
[TapanienbHOCTh NPSAMBIX U IIOCKOCTEH"
[lepnieHIUKYIAPHOCTH NPAMOU U

23 IUTOCKOCTH: TIEPIICHIUKYIISIPHBIEC IPSIMBbIC
B IIPOCTPAHCTBE

24 [Ipsimble napaienbHble U
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

o5 [Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHauKyJIIpHOCTH IPSAMOM
1 TUIOCKOCTH

27 [Ipu3Hak nepnesauKyJIIpHOCTH IPSMOM
U TUIOCKOCTH

28 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISPHOU
IJIOCKOCTH

29 Teopema o0 psIMOM MTEPIIEHANKYISIPHON
IJIOCKOCTH

30 Teopema o0 psIMO NEPIIEHANKYISIPHON

IIJIOCKOCTH




31

[IepnieHauKymIsp U HAKIIOHHBIE!
PacCTOSIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

32

[lepneHiuKysip ¥ HAKJIIOHHBIE:
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT NPSAMOM 10 IIIOCKOCTH

33

34

35

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HepHeHI[I/IKYJ'Iﬂp 1 HAKJIOHHBIC:
pacCTOAHHUEC OT TOUYKH J0 IINIOCKOCTH,
pacCToAHUC OT HpHMOﬁ J0 IINIOCKOCTH

Vsl B MMPOCTPAHCTBE: YIroJI MCXKIY
HpHMOﬁ H IIIIOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJla

JIByrpaHHBIN yroJl, TMHENHBIN yroil
JBYTPaHHOIO yria
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:
IIPU3HAK MEPIIEHIUKYIAPHOCTH IBYX
IJIOCKOCTER

39

[IepnieHAMKyYISAPHOCTD INIOCKOCTEN:
NpU3HAK HEPIEHIUKYIAPHOCTH IBYX
IIJIOCKOCTEMN

40

41

[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH ABYX
IIJIOCKOCTEMN

Teopema o Tpéx nepneHANKYIIpax




42

Teopema 0 TpEX nepHEeHAUKYIAPaAx

43

44

Teopema o Tpéx nmepneHAUKYIIpax

KonTtponbHas pabora mo Temam
"[leprieHAUKYISAPHOCTD MPSIMBIX U
mrockocTe" u "Y1l MeXAy NPSAMbIMU
U 1iockocTsmu"”

45

Ilonsatue MHOTI'OrpaHHHUKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH; pa3BépT1<a
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMast U
HaKJIOHHAs IPU3MbI; OOKOBas U MOJIHAs
MIOBEPXHOCTb MIPU3MBbI

47

48

49

50

[Tapamienenunen, TpsMOYIrOJIbHBIN
napajJiesienune] 1 ero CBOMCTBa
[Tupamua: N-yroypHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUPaMUJbl; OOKOBas U
MMOJIHAA MOBEPXHOCTh IMUPAMUBI;
[paBWIbHAsA U YCEYEHHAs TUpaMUia

[TpaBuIbHBIC MHOTOTPAHHUKU: TIOHSITHE
NPaBUIBHOTO MHOTOTPaHHUKA,;
NpaBUJIbHAS IPU3MA U MIPABHIIbHAS
nupamMuJia; npaBujibHasg TPCyrojbHasa
nupamMujaa u HpaBHJ’IBHBIﬁ TETpAdp, KY6
[IpencraBneHue o MPaBUIbHBIX
MHOTOTPaHHHKAX: OKTAdIp, TOJCKAdIP U
UKOCAdIP.




CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSIMOH,

51 MJIOCKOCTH. DJIEMEHThI CHMMETPHH B 1
nMpaMuIax, napauieienunesaax,
NPaBIIBHBIX MHOTOTPaHHHUKAX
Brpluncnenue 351eMeHTOB
52 MHOTOI'PaHHHUKOB: pEOpa, JuaroHau, 1
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTH U
53 IIOJIHOM ITOBEPXHOCTHU IIPSIMOM NPU3MBI, 1
IUI01Ia/lb OCHOBAaHUM, TeOpeMa 0 OOKOBOM
HOBEPXHOCTH MPSIMOI IPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABUIIbHOW TUPAMUJIBI, 1
Teopema o IUIomaau OOKOBOM
MOBEPXHOCTH YCEUEHHON MTMPaAMHU/IBI
55 KonrtponbHas pabora no reme 1
"MHororpaHHuku"
56 [TonsTue 06 00BEME 1
o7 O06bEM upamMuIbl 1
58 O0BEM TUpaMHuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHUTBI 1
61 O0BEM pU3MBI 1
62 O0BEM npU3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTtponbHas padora no teme "O0bEMBI 1

MHOTOTPaHHHUKOB"




[ToBTopenue, 06001IEeHNE
65 cucreMaruzanus 3Hanui. [loctpoenue
CCYCHHUI B MHOTOTPaHHHKE

[ToBTopenue, 06001IEeHNE
cucTeMaru3anys 3HaHu. Berancienne
66 pacCTOSTHUM: MEXKY IByMsI TOUKaMU, OT
TOYKH JI0 IPSAMOM, OT TOUKHU J10
MJIOCKOCTH, MEXIY CKPEIIUBAIOIUMHUCS

MMpsAMBbIMHA

67 Hroroas xouTpoasHas padbora

[ToBTOpEeHME, 0000IIEHNE
cucTeMaTH3alvs 3HaHui. Beruucnenue
68 YIJIOB: MKy CKPEIIMBAIOIITHMHUCS
MPSIMBIMHU, MEXKTY TTPSIMOU U
TUIOCKOCTBIO, JIBYTPAHHBIX YIJIOB, YIJIOB

MCKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68




11 KJIACC

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, IuameTp;
IO IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomaab chepsl

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[yt IpruvecKkas mOBEepXHOCTb,
o0pa3yroIne UIHHIPHIECKON
IMOBEPXHOCTHU, OCb III/IHPIHI[pH[IeCKOﬁ
TIOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOMN
IIOBEPXHOCTHU

I/I306pa)i(eHI/Ie OUIMHAPA HA IJIOCKOCTH.

Pa3zBépTka unnunapa. CeueHus
UIMHIPA (TI0CKOCTHIO, MapaieTbHON
WJTU TIEPTICHAUKYIISIPHON OCH
UATTUHIPA)

Konnueckas noBepXHOCTb,
o0pa3yroIire KOHUIeCKOn




IMOBCPXHOCTHU, OCb U BCPLINHA
KOHHYECKOM IOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yromias U 0Ch; IJIOMAAh OOKOBOMA
U IIOJIHOYM ITOBEPXHOCTHU

VYceu€HHBIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTH

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(MJI0CKOCTBI0, MapaIeIbHON
OCHOBAHUIO, U TIOCKOCTHIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)
KomOuHanus ten BpateHus u
MHOTOTPaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; cepa, BnUCaHHAs B
MHOT'OTPaHHMK WIN B TEJIO BPALEHUS

13

14

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCcTBa 00BEMOB TENI

O0BEM LMIAMHIpPA, KOHYCA

15

16

17

O6béM 1mapa ¥ miomaab chepol

[Tomo6HbIE TeNa B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXKTY TUIOIIAIIMHU
MMOBEPXHOCTEH, 00bEMaMK MTOTOOHBIX
Ten

KonrtponbHas padora no temam "Tena
BpameHus" u "O6beMbl Ten"




Bekrtop Ha mmockoctu U B

18
IIPOCTPAHCTBE

19 CroxeHre ¥ BBIYUTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO
Pasnosxenune BekTopa 1o TpéM

21 HEKOMIUIaHApHBIM BeKkTopam. [IpaBuio
napajuiesienuneaa
Pemenue 3aay, CBSI3aHHBIX C

22 IIPUMEHEHHUEM IIPaBWJI JEUCTBUM €
BEKTOpaMH
[IpsimoyronbHas cucTeMa KOOpJHHAT B

23 npoctpaHcTBe. KoopauHatel BekTopa.
[Ipocreiiue 3aaun B KOOpAMHATAX

24 VYron mexay Bektopamu. CKasipHOe
IIPOU3BEICHNE BEKTOPOB

o5 Brrauciienue yrioB MeXIy MpsIMBIME U
TUTOCKOCTSIMHU

26 KoopanHaTHO-BEKTOPHBIM METO MPH
pelIeHNH TeOMETPUUECKUX 3a1a4
KonTponbhas padota no teme

27 "BekTopsl 1 KOOpAMHATHI B
npocTpaHcTae”
[ToBTOpeHme, 0600mEeHNE U

28 cucremMarn3anus 3HaHuiH. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29 [ToBTOpenue, 0600mEeHNE U

cucreMmarusanus 3HaHui. OCHOBHEIE




¢burypsl, (hakTel, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1

30 cucTeMaTu3alus 3HaHWK. 3agaun 1
TUTAHAMETPUU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

31 cUcTeEMaTH3anys 3HAaHUN. 3a1ayun 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE 1

39 cucreMaTu3anus 3Hanui. OCHOBHEIE 1
burypsl, pakThl, TCOPEMBI Kypca
CTEPEOMETPUH

33 HroroBas koHTposIbHAs paboTa 1

34 [ToBTOpenue, 0600MIEHNE 1 1
cucTeMaTu3alysl 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






